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of the mammalian body. In the central nervous system, 5-HT is an important
neurotransmitter and neuromodulator that is implicéted in such diverse behaviors and
‘responses as sleeping, eating, locomotion, perceiving pain, learning and memory, sexual
behavior, and controlling body temperature and blood pressure. In the spinal column,

15  serotonin plays an important role in the comtrol systems of the afferent peripheral
nociceptors (Moulignier, Rev. Newurol. 150:3-15, (1994)). Peripheral functions in the
cardiovascular, hematological, and gastrointestinal systems have also been ascribed to 5-
HT. 5-HT has been found to mediate a variety of contractile, secretory, and

~ electrophysiologic-effects including vascular and nonvascular smooth muscle contraction,

20.' and platelet aggregation. (Fuller, Biology of Serotonergic Transmission, 1982; Boullin,
Serotonin In Mental Abnormalities 1:316 (1978); Barchas, et al., Serotonin and Behavior,
(1973)). The S-HTZA receptor subtype (also referred to as subclass) is'ﬁdﬁely yet discretely
expressed in the human brain, including many cortical, limbi¢, #nd fofebrain regions
postulated to be involved in the modulation of higher cognitive f,a.ﬁii.-affective functions.

25 This receptor subtype is also expressed on mature platelets where it miediates, in part,
platelet aggregation, one of the initial steps in the process of vascular thrombosis, ,

Given the broad distribution of serotonin within the body, it is understandable that
tremendous interest in drugs that affect serotonergic systems exists (Gershon, et al, The
Peripheral Actions of 5-Hydroxytryptamine, 246 (1989); Saxena, et al., J. Cardiovascular

30 Pharmacol. 15: Supp. 7 (1990)). Serotonin receptors are members of a large human gene
family of membrane-spanning proteins that function as transducers of intercellular
connnunjcatioﬂ. They exist on the surface of various cell types, including neurons and

platelets, where, upon their activation by either their endogenous ligand serotomin or
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accidents, and migraine (Melizer, Neuropsychopharmacology, 21:1068-1158 (1999);

Bames & Sharp, Neuropharmacology, 38:1083-1152 (1999); Glennon, Neurosci.
Biobehavioral Rev., 14:35 (1990)). Recent evidence strongly implicates the 5-HT2

20 receptor subtype in the etiology of such medical conditions as hypertension, thrombosis,
migraine, vasospasm, ischemia, depressibn, anxiety, psychosis, schizophrenia, sleep
disorders and appetite disorders. -

Schizophrenia is a particularly devastating’ neuropsychiatric disorder that affects
approximately 1% of the human population. It has been estimated that the total financial

.25 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
freatment pﬁmarily involves pharmacotherapy with a class of drugs known as
antipsychotics. Antipsychotics are effective in ameliorating positive symptoms (e.g.,
hallucinations and delusions), yet they frequently do not improve negative symptoms (e.g.,

30  social and emotional withdrawal, apathy, and poverty of speech).
Currently, nine major classes of antipsjrchotics are prescribed to treat psychotic
symptoms. Use of these compounds is limited, however, by their side effect profiles.

Nearly all of the “typical” or older generation compounds have significant adverse effects
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through antagonism of heightened or exaggerated signal transduction through serotonergic

20  systems. 5-HT2A antagonists are therefore good candidates for treating psychosis without
extrapyramidal side effects. “

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 receptér). It is now
appreciated that many, if not most, of the GPCR monoamine receptors, including serotonin

25  receptors, can exist ih a partially activated state in the absence of their endogenous
agonists. This increased basal activity (constitutive activity) can be inhibited by
compounds called inverse agonists. Both agonists and inverse agonists possess intrinsic
activity at a receptor, in that they alone can activate or inactivate these molecules,

respectively. In contrast, classic or neutral antagonists compete against agonists and

30  inverse agonists for access to the receptor, but do not possess the intrinsic ability to inhibit
elevated basal or constitutive receptor responses.

The present investigators have recently elucidated an important aspect of 5-HT2A

receptor function by applying the Receptor Selection and Amplification Technology (U.S.

-3




anti psychotics. Anti psy.choti cs are effective in ameliorati ng positive
synptons (e.g., hallucinations and del usions), yet theg frequently do not
i nprove negative synptons (e.g., 30 social and enotion J PREP R Enal |

apat hy, and poverty of speech). Currently, nine major classes of

ant i psyciad bgesofes Prescribed to treat psychotic syfpt t hese
conpounds is Iimted, however, by their side effect pro]?@ggzyﬁﬁﬂgggﬁl y all
of the "typical" or ol der generation conpounds have significant adverse
effects -2 23 Decenber 2005 WO 2004/ 000808 PCT/ US2003/ 019797 on human not or
functi on. Pty 8,708,708 kP8 ab e albsers] 28l 14548 (1998) amd tieatives thbugn ), ¢o theahidy
effects o | I uman. not or. systens, .can,be bofh acute (e.q.,

dyst oni c ;Lefgggigoﬁ;g? Sébcqﬁsgtogrﬁefoé? : ‘fe&)&rf-h,l?e-gﬁgﬁﬁsr@pﬁ 1oL G ésﬁ%tﬂ%d]e@mtﬂfc

mal i gnant fayctibhofey) indeldes theQitidzoloBords exlgrégi%hmf%&?toré g 1B % AbdLye

dyski nesi a). Drug devel opment efforts have, therefore, 5 focused on néwer .
"at ypi cal "UsigHEs teehralogyt wehewe abltvierdemonstiae tlst nativé fEYIbréeptiragesssay e

been showng i L wth a | arge.nunber of central, oam ner qi

neur ot ?a\r/lws%l %ag{ r@é@s@&t}&es ,gr Fﬁ%‘}lﬁ%}lﬂ eﬁ%rﬁ??@?@?@“@e&ggoﬁ@%ﬁ @35&698; ‘
adr ener gi GYeimsseranl. Ui BharmngoliFpalhdre2@1C 298 ¢BDDO8-976) both 9f Wik@! Yretipdnt he

t her apeuti.c and 3dverse effects of these drugs are nedi ated by distinct

recept or JHA¥RGyated byelesenes hesdn de theyr etirefanincindingnanypirawingsp| Hyithermore,

honol ogy t : . red, the devel nt of
Subt ype. seferr ut 6onE f REEPhana LY Jafay RGP HRAL-BE b PapRi R P
physi ol ogictinigel patititp hiys neluogswhiaie difcasd)y weardeicemirred HeE epdrAporiidet WRE.
Thus ﬁ@ere ' neeq. to devel oepd drugs that are selective_for individual

s
receptdr AMtRselott aificary alls Ssd antiteren roelGaH BreeEnc oty o#ik of tthese

[ eoept or > combaukiie VAL by BBRANIIA tol i BRINANL NI ToRE o3k Blicnt 5-
antipsychoti c drugs involves ‘“antagoni sm of dopam n€ receptors?

Unf or t unatBli3A ifverseagpiiktel hiswtiquentgenplsmmedologio pantlagoDa: 1 singletracepta! SO
"nedi at es T ram dal .si de geff s.. Antagoni sm of 5- HT2A is _an

al t er nat e%rr%wg%h %fg%ﬁglgﬂgnelv iﬁ"?%;ﬁaarﬁéﬁﬁ f‘??eﬁﬁfi'ﬂg?ﬁ%&g‘?%s@flﬁi%%S}‘?G“lar
possi bly nigshatigh ofabing9thai® Hickeighi:amad or exaggerated signal
transduction 't hrou&q serotonergi c 20 systens. 5-HI2A antagoni sts are

t her efor e good Reiilsdgphamacelpgicale sharpejcabzafioncef ¢ largth oumberxafr apipsyctiodial

side effe Lid V. r n uned.to ist in
2 Qui csconr RPN ARhAY ey B BERP ANy R HRBTR AR R B aR
that acti Mastsofathest eptnpoinds! display repwnist parreedtisitve CarApinisRBY invieksenNafordi®St
of the GP .rTB,no m ne .rfce tors,. including serqtoriin 25 receptors, can
exist in Cﬁb‘a ti 11 RlR ECRIPILPSREE | TRoEer afibiReE: ofnclMing whefoniwatsie

?gﬁlmbﬂ Z adgﬂ;/dtﬁhﬂsfg%, QB P& SRlscAGhic AntMhidtEARREiE Wdehfor@Chhiel dr¥dd ﬁ@tpvigreis
20  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 little or no activity on other monamine
receptors subtypes, especially dopamine D2 receptors. Such conipounds may be useful in
the treatment of human disease (e.g., as anti-psychotics), and may avoid the adverse side
25  effects associated with non-selective recepfor interactions.
US 4,853,394 discloses N—(Hydroxyefhylpiperid-4-y1) esters énd amides which with
gastic motility enhancing, anti-emetic activity and 5-HT antagonist activity.
EP 0 260 070 discloses the acetic acid ester of 4-(4-(4-chlorophenyl)-4-hydroxy-1-
piperidinyl)-1-(4-fluorophenyl)-1-butanone for the alleviation, palliation, mifigation, or

30  inhibition of the manifestations of psychic abnormalities.
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characteri zati on r f
t hat they ﬁ%?ﬁﬁﬁ“ﬁ. @@Wﬁ?ygﬂnﬁﬁﬁgﬂﬁLe related receptor subtypes.

Most of these R@QH@Rhgl%lﬂ&e%Eh@éﬁt@QE’l@bt%@ frofRPINB St dudpl dbRsis fgen0r i nverse
agonist activity at nmultiple monoam nergi ¢ recept or subt ypés, 1 ncl udi ng

ser ot oni né.giatkyl andblipdegenear gich thatciiehog@tbemlthrﬁsﬁamsmmlgand hi st ami nergic
receptors. ThIS br tivity is 20.11kely 1si bl e for the sedating,

" hypot ensi ve, ﬁ%@%?gﬁnﬁghgéﬁﬁ?fgn%ﬁnﬁ%é}% Ie unds. It would therefore

be of great adﬁagﬁe@@eedt@mﬂ@@é@@p mgﬁgeﬁlt;h@hdgre sel ective inverse

agoni sts of the 5-HT2A receptor, but which have little or no activity on

ot her nonani neAfrlé@éﬁPB‘?@lls’&Bb%H@égd ayk pelsterorsylidopani ne D2 receptors. Such
conpounds nay ls%ﬁﬁffédﬁlo%ﬂfefkﬁo@h(%%ggﬁo%aﬁ@g?” di sease (e.g., as

anti-psychotics may avo se’ sl
X 1s selected from the group consisting of optionally substituted methylene,

oi)tionally substituted ethylene, optionally substituted propylene, optionally
substituted vinylene, and CH,N(RY), wherein R™ is selected from hydrogen and C,-
alkyl; and

Ar? is an optionally substituted aryl or heteroaryl.

A second aspect of the invention provides a compound selected from the
group consisting of .

N-{1-[2-(1,3-Dioxolan-2-yl)ethyl]piperidin-4-yl} -N-(4-fluorobenzyl)-N'-(4-
.1'sobutoxybenzyl)carbamide, hydrochloride;

N-{1-[2-(1,3-Dioxan-2-yl)ethylpiperidin-4-y1} -N-(4-ﬂu0r0benzyl)-2-[4~(2-
.hydroxy—2-methylpropoxy)phenyl]acetamide, tartrate;

N-(4-Fluorobenyzl)-N-(piperidin-4-yl)-2-(4-isobutoxyphenyl)acetamide;

-5-




25 effects associated with non selective receptor interactions. US

4,853, 394 discloses N-(Hydroxyethyl piperid-4-yl) esters _and am des which
with gastic notility enhancing, anti-emetic activity afRdsshy 2Pt agoni st
activity. EP 0 260 070 discloses the acetic acid ester of

4- (4- (4-chl orophenyl ) - 4- hydr oxy-1 -

pi peri di nyl) - 1N-41-{3-(%5-dpmethylpjpetidbul amprapytlpipetitim-4ayl}eVi(ht i on, pal liati on,

itigati t f th festa of hi
Sbnos el | aben 3L P Rt S e TR RBOTIGVENT! O A Fi 15t aspect
of the inventi QE[3F{E£0{\(4-@ﬁﬁ)r&QHE%ﬂ}1[Ld§4 @Bbﬂﬁ@iggmeﬁ yibacetyffambho}FpeiBé-Ar Arl n W

or a pharnmaceutical Ié‘ﬂaccept ab sal t , ester, or prodrug t her eof ,
wher ei n RYDpeopyBpipetidise fragmomtybc gcrléupﬂ%ﬁstmsmhygr@flloaﬁm onal | y subst i t ut ed

het |yl tituted Cl R2 and
% are | ndependont T SRR SRR R B bl el B,
C .6-al kylyl)Eﬂhgﬂ]ti@b@@ﬁm Pt aceteedidé, Riddxake;t oget her vm th R3 forms a ring; mis

selectedfromthe ro consisting of O, 1, an |s selected fromthe
group consi sti Ag (Lz -Pimgthylmorpholin- 41YBPWYHBW6¢F&r4-y}§ﬂrt§@-t ituted aryl or

het er oar yly;, g,;aRH ing of O and S; X is

sel ected rom tk"azf gﬁ%%g%t%{s{ﬁ{%e ﬂgﬂ O@t’l ona a?e; substituted nethyl ene,
optional Iy sub®-{(4 Eltueﬂbbemdyy)l-lé#{é [3e(ﬁthydrtadybypeﬁduhsl-yl)pmpﬂ]mpﬁnyhergﬂ}-
optionall and CHZN(RN), wherein RN is selected from

t t ed
hydr ogen ér(ﬁ %S I yglilqg‘}’pgée&%ﬂ’ ﬁr‘@o’ia%at%n optionally substituted aryl or
het er oaryl . A Rﬁ Qﬂqoﬁ%?xﬁaﬁ) 24 kﬂ?utb%@hjd?'ﬂl -PLPY(HER R SRR sel ected

fromthe group consi st
1-[2-(1, ByDPI@PEﬂ]HnerzdlyM)}dﬁzlmpta}lpdq)dmxdlam4 yl }- N- (4-fl uorobenzyl)-N - (4-

| sobut oxybenzy H &alsluoro enz.’yl)t%/-w 1so€utoxyp?1eﬁyl)—N -[1-(3-pyrrolidin-1-yl-
propyl)piperidin-4-yljacetamide, dioxalate;
N-{1-[3-(2,5-Dimethylpyrrolidin-1-yl)propyl]piperidin-4-yi }-N-(4-
fluorobenzyl)-2-(4-isobutoxyphenyl)acetamide, dioxalate;
N-(4-Fluorobenzyl)}-N-{1-[{3-(3-hydroxymethylpiperidin-1-
yhpropyl]piperidin-4-y1}-2-(4-isobutoxyphenyl)acetamide, dioxalate;
N-(4—Flﬁor0benzy1)—2~(4—isobut0xypheny1)—N- {1-[3~(4-(S)-isopropyl-2-ox0~
oxazohidin-3-yl)propyl]piperidin-4-yl}acetamide, oxalate;
| N-[2-(4-Fluorophenyl)ethyl]-2-(4-isobutoxyphenyl)-N- {1-[3-(4-(S)-isopropyl-
2-oxo-oxazolidin-3-yl)propyl]piperidin-4-yl }acetamide, oxalate;
N-[2-(4-Fluorophenyl)ethyl]-N- {1 -[3-(4-(S)-isopropyl-2-oxo-oxazolidin-3-
yl)propyl]piperidin-4-yl }-2-(4-propoxyphenyl)acetamide, oxalate;
N-(4-Fluorobenzyl)-N-{1-[3 —(4—(S)—isopropyl-z-oxo-oxazoiidin—3 -
| yhpropyl]piperidin-4-yl} -2-(4-pr0poxyphenyl)acetamidé, oxalate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y1} -N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)acetamide, oxalate; |
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-yl }-N- [2 (4—ﬂuor0phenyl)ethyl]-
2-(4-isobutoxyphenyl)acetamide, oxalate;
N-{1-[2-(1,3-Dioxan-2-ylethyllpiperidin-4-y1 } -N-[ 2~(4-fluorophenyl )ethyl }-
2-(4-propoxyphenyl)acetamide, oxalate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y1 } -N-(4-fluorobenzyl)-2-(4-
propoxyphenyl)acetamide, tartrate;

-5a- -




N
1-[2-(1,3-Di oxan-2-yl )et hyl ] pi peridin-4-yl}-N-(4-fluorobenzyl)-2-[4-(2-
hydr oxy- 2- net hyl propoxy) phenyl | acet ami de, tartrate; N (Z-HFHSFob®nyzl),

N- (pi peridin-4-yl)-2-(4-isobut oxyphenyl)acetam de; - 5 23 Decenber 2005 N {
1-[3-(3, 5-D net hyl pi peridin-1-yl)propyl]piperidin-4-yl}-N(4-

f | uor obenzyl ) - X-{4{3-Eobliasepheisthyliaperatin-dey! ) -H-ty Quacbdrayh) de:(41- [ 3- ( 4-
{(4-Fl uorob i S xyphenyl )acetyl ] am no} pi peridin-| -

yl) propyl 8 8%?’%":"%@0%1%%%3%{& % acid methyl ester, dihydrochloride;

N- (4- FI uor obenzy(). fﬂclcﬁﬂl@@hmtﬁwﬁﬁgﬁ érididda- }{1}-1} {&ﬂ&&om&wlmtrol idin-2
yl)ethyl]pi peridin-4-yl}acetam de oxal at e;

1- [ 3- ( 2, 61lppiephenylaestgnidei artetsy| ) pr opyl | pi per i d| n 4-yl } -N-(4-

fl uor obenzyl) I ate

N- (4- Fl uor obengq;/ ﬁ[%\ﬁo%bi%%%%ﬂﬁ)oﬁéyg{%g w &Xﬁ‘ eﬁ%&}ﬁ pi peri di n-4-vyl

——

- 2-(4- |ﬁﬂjfla&@am1|dh,etmyﬂa)ef;10et am de, di oxal ate; N—(4 FI uorob enzyl) - 2-

4- but h 3 -(2-ne di
Rl ﬁ.ygeﬁﬂ%qnﬁofmyré Fei i da g b e Tpipendin-4-y1}-N-(4-

N- (-4- Fl uogg Efm joxyphenyl )-N-[ 1 -(3 -pyrrolidin- | -yl
propyl) pi peri giéﬁngy aggstgllrg‘lﬁ é di oxal ate; N f

1-[3- (2, 5- D negy, B@hymbbdlznﬁﬁarysmyﬁp{gal-ﬂzp(lmealmﬁzimzdgr})yﬂh};}]pip(eﬂdin-zt-

fl b 4- i, sobut en acet am de, di oxal at e;

N—l(J?lt F 52?’%6&6%5\"?1‘4@“@ cgt é%%% %{igﬂﬁ%xynet hyl pi :oe;(i di n- |

yl) propyl ] pi pexi n(mbn}leth% wdlo%&%mmahglpyb%ﬁ&?wy%@@ 4-di oxal ate;

N- (4- Fl uor obenzy Z 2-(4-1 sobut 6xyphenyl ) ) - I sopr opyl - 2- oxo-
oxazol i di Audobtnzph)Spif-sphyteniptiemdicsthmjdeataettaei de, oxal at e;

N2 (A9 T eoBr antira b Blnedn 2l st IS Nedr Mor s e,
“acet ani de, oxakNafie}2- (1N‘-D%xﬁﬂ-ﬂ@l}b@lﬁﬁ}iﬂ%?MH@lyWNl(ﬁbﬁu&ébenzyl) 2-(4-

-[3-(4-(S)-isopropyl -2- oxo-oxazol idi n-3
yl ) pr opy| ¥sphpexiphemylacstpmide, fairgie;opoxy pheny| )acet am de, oxal ate;

N-(4-Fl b I din-3 -
yl §prop§?]r BI Sgﬁly )|;1'\q Pfoxaéi(ﬂfegl})g@xeygsngnr tzf(lau&]rga%n(z))(li a!t eI " N {
o 1-[2-(] @ﬁﬁom}aphehygamﬂmepmaw n-4-yl}- N—(4 f 1 uor obenzyl) - 2- (4-
| sobut oxyphenyl )acet am de,
1-[2- (1, 3- Di ox#fft- SYFIOPEERK)) ]‘Ip{lp@rﬁ@ﬁ ﬁlOZFﬂ'W et lpineadirhgHoltHény | ) et hyl ] -
2- (4-1 sobyt Q¥yADEHILIARE 3R, oxalate;

N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-[2-(2-ox0-imidazolidin-1-
yl)ethyl]piperidin-4-yl}acetamide, hydrochloride;

2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N- {1-[2-(2-ox0-imidazolidin-1-
yDethyl]piperidin-4-yl} acetamide, hydrochloride;

N-(4-Fluorobenzyl)-2-(4-isopropoxyphenyl)-N- {1-[2-(2-0xo-imidazolidin-1-
yl)ethyl]piperidin-4-yl }acetamide, hydrochloride;

N-(4-Fluorobenzyl)-2-(4-isopropoxyphenyl)-N- { 1-[3-(3-methyl-2-0x0-2,3-
dihydro-benzoimidazol-1-yl)propyl]piperidin-4-yl }acetamide; hydrochloride;

- N-{1-[2-(2,4-Dioxo-1,4-dihydro-2H-quinazolin-3-yl)ethyl Jpiperidin-4-yl }-2-

(4-methoxyphenyl)-N-(4-methylbenzyl)acetamide, hydrochloride;

2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-{1-{3-(2-0x0-2,3-
dihydrobenzoimidazol-1-yl)propyl |piperidin-4-yl} -acetamide, hydrochloride;

N-(4-Fluorobenzyl)-2-(4-isopropoxyphenyl)-N- {1-[4-(2-0x0-2,3-
dihydrobenzoimidazol-1-yl)butyllpiperidin-4-yl } acetamide, hydrochloride;

. =5b-




N f 1-[2-(1,3 -Dioxan-2-yl)ethyl]piperidin-4-yl } -N-[2-(4-fluorophenyl)
ethyl] - 2-(4-propoxyphenyl)acetam de, oxalate; N {

1-[2- (1, 3-Di oxan- 2-yl ) et hyl ] pi peridi n-4-yl} -N (4-fl uor BJ&a#pe208% (4.
propoxyphenyl )acetam de, tartrate; -5a 23 Decenmber 2005 N { 1- [2-(1,
3-Dioxan-2-yl)ethyl] piperidin-4-yl } -N(4-fluorob enzyl)-N -(4-

i sobut Oxybenzyll\) ¢h—|[2}é’3ﬂ-dﬂioxd~b,l4tdih§tcho -2R-qdinazolin-3-yl)ethylpiperidin-4-yl}-N-

) | '. 1|- L(Z)rf)éhg oxag)F )0%_%2 éHDBIg)E i dllf]alceta%lde} hyci}lz)((;l'ﬂorlcll uor obenzyl )- 2-(4-

2-(1, 3- DI X aqaa?luérbsélﬁyialﬂﬁcg%f;&idmeélr-ﬁrb&f\f&c(a%ﬁﬁéﬁemlaépzyI) 2- p-
ol yl acetam de, tartrate;” 2-Benzofi uan-5-yl -

f
1-1
t ol
1-[2-(1, 3- d| oxé\h(12BwabIXbT9ﬂrb?fpﬂm9¢mtﬁn14 ) N—(}‘Lﬂm(rabenfzyw eBenzyl ) acet am de,
tartrate; . g %y benzofuran-5-yl)-N {
S 1-[2-(1, 3- S(ﬁ’o)?%ybfn% CQEP??T? Biperidin-4- yl } -N-(4-fluorobenzyl)acetani de,
tartrate; N { NLed-Blubedb tayd bexAll AN-Apatidiabylchivadd, di n- 4-yl }
- N fl uorobenzyliu 2- %gbwggérgﬁ%?yl??cét alﬁnpde t;%ltrate V8 {
1-
1-

4
1, 3opplatean- 4- yl ) et hyl ] pi peri di n-4-yl }- N-(4-fl uorobenzyl )anine; N {
1,3-D 1) - 2-(4-

{13 D oxany k) iRl pSEa\eendinde-sid 4 HLuRbaBSIEY L2

1, S{SIBbmpamy%enﬂy))eirbaﬁhidm @eidteli n-4-yl }-N-(4-fluorobenzyl)-2-(4-

a
(
1-[ 2-
i sobut
(
th | t d trat h - N
O STe Oy N R D EBiass B ey ipipesdin vk o haopbbAY Gracet an de,
a
(
C

(
2-
[ 2-
0

-[ 2-
rifl
_[2
artr
[ 2-
dr

te; 1§y?hbe§kg12€fig@ﬁpgylhgﬂ%cﬂlgﬂ&?obut oxyphenyl)-N {

2- 0X0- I") et hyl’] pi peri di n-4-yl }acet ani de,

1

t

1

t

1-

hydr ochl ori de: N- Q—[%Elhkamooquhbyyéthyll}plpmm4@}-bé(lﬂt—ﬂh()mhlenzyl)-}@-
1-[2-(2-0x |d| i peridin-4-yl acet am de,

aydgochl o?slog‘émx *F@B?‘E)%éﬁ%r Q¥%&¥4p| sopropoxgphényl) N {

1-

h

1-

}

1-

(

2- (2- oxo0-i ”Nd{ilzfd 1:169 Didxolanyd- %;9&thyipﬂlﬁérﬂﬁﬁmd}'dpz%zz}ﬁk&ﬁ&@ﬁjahaﬁd)-h}-

rochl ori de; ['uor obenz 4-1 sopr opoxyphenyl

[
yd
[ 3-(3- MW&M)@GMI@ hyﬂndllmdr:zm m dazol -1 -yl ) propyl } pi peri di n-4-yl
a
[

oo a D oxb H DR - P D Ppos el - y ) - 2-
4- met hox yihpeyphknhdcédanmdd) r@szy! ) acet am de, hydrochl ori de;

N-(4-Fluorobenzyl)-N’-(4-isopropoxybenzyl)-N-{1-[2-({8)-4-methyl-1,3-
dioxolane~2-yljethyl]piperidin-4-yl} carbamide, oxalate;
N-(4-Fluorobenzyl)-N'-(4-isopropoxybenzyl)-N-[ 1-(3-morpholin-4-yi-
propyl)piperidin-4-yl]carbamide, oxalate;
2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-[ 1 -(2-morpholin-4-
ylethyl)piperidin-4-yl]acetamide, dihydrochloride;
2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-[ 1-(3-morpholin-4-
ylpropyl)piperidin-4-yl]acetamide, dihydrochtoride;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl}-N-[ 1-(3-morpholin-4-
ylpropyl)piperidin-4-yl]acetamide, dihydrochloride;
N-(4-Fluorobenzyl)-2-(4-isopropoxyphenyl)-N-[ 1-(3-morpholin-4-yl-
propyl)piperidin-4-yl]acetamide, dihydrochioride;
N-(4-Fluorobenzyl)-N’-(4-isopropoxybenzyl}-N-[ 1-(3-piperidin-1-yl-
propyl)piperidin-4-yl]carbamide, oxalate;
N-(4-Fluorobenzyl}-N-(4-isopropoxybenzyl)-N-[ 1-(3-((8)-4-isopropyl-2-
oxazolidinon-1-yl-propyl)piperidin-4-yljcarbamide, tartrate; |

—5¢c-




2- (4- Met hoxyphenyl ) - N- (4- et hyl benzyl)-N- { 1-[3-(2-o0x0-2,3

di-hydr obenzoi m dazol - 1-yl ) propyl ] pi peri din-4-yi } -acetam de

hydrochl oride; N-(4-Fluorobenzyl)-2-(4-i sopropoxyphenyﬁDel‘iFmb{”IzOOﬁ 4-(2
- 0X0-2, 3 - dj hydrobenzoi m dazol - 1-vyl )butyl ] pi peridin-4-yl} acetam de,
hydr ochl ori de; -5b 23 Decenber 2005 N-

-[2-(2, 4-Di oxoN(%FMn@dnzyDZN—Q@tmpmpbxybeﬁzﬂ)-Ne{IhSE (2p0, pedimncihpl- B3y 1 } - N-

4 (0 P uor SRR B PIBREET T 3l RECak SRRy | |- aci d bensyl est er:

N-(1- Benzyl oxyw{p{rm PJ]:ﬁ@)Edlﬁh @ytﬂ)pydﬁmbip(eﬂmhwﬁl}q@*embaobuuyﬁm {4-

sopr opoxybenzyl) carbam d
N- (4- FI uoﬁ@t@mw‘)ﬁnwl)qaﬂbmd@mpl@twbenzyl ) - N- pi peri di n-4-yl - car bani de,
oxal at e;

12T 5 b ox B2 Dty e R R A TR osmRA T < - (-

i sopr opox Ysopedpoxibendyipaibaitde, oxalgt e; N {
1-[2-(1, 3-D oxol an- 2- yI)ethyI]pl perldl n-4-y } - met hoxyphenyl ) - N- (4-
net hyl benzyl ) adetaRugobengdr-ycift-sepweoxygengyl)-N-{[ (l-methyl pyrrolidin-2-

'}sgﬁug éxigﬁénﬁﬁﬁ%@aﬁﬁgﬂﬁdﬂhﬂ egﬁfg%lgqegell yl } N- (4-f1 uor obenzyl ) - 2- ( 4-

1-[2- (1, 3- Di ox™-piRe22-Plrhethily] ]3ﬂhmmﬁdylbplﬁer)dlﬂ~4%I—N-(ﬂsﬁlmfﬁmxylmﬁ(ﬂy| )- N
(4- et hyl benz cet gm de, hydr ochloride; N {
1-[2-(1, 335 %BV&WHI elegtiflg oxpA Eer.d.n 4-yl }-N (4-fluorobenzyl)-2-(4-

propoxyphenyl) al 5
N- (4- Fl uor obengﬁfﬁ)ﬁng é'foxalh?(r) l g%%x 1QII\)I (t'\l_ﬂu?rokertzgl)(?(g 4- et hyl -1 | 3-
ﬂll_ ?zoLﬁnei@EVﬂOthwig])qug:md@jitmﬁeyI }%car bagm de, }Exlzl ate; h 5 pv
- Fl uor oben \ -, m:)br‘_:|})IZ -b-%-_y
propyl ) pi peri dﬁ; L@A-P ?th?ﬁlnfégi Qﬁﬁp ridinvi- I- hioo
1 et ny | ) b pe B e, i hydr ochl or dor |
2-(4- Met hoxyphéh{ﬂl 52~(\L3( hmwymmwlpmq-mxslwaﬂmgqunym (-
~ yl propyl) pi cet am de, di hydrochl ori de;
N- (4-Fl uof‘%o %’Rz?ﬂyﬁaﬁet%rﬂ tg:f}[ﬁ%xyphenyl) N-[ 1- (3- mor pholin-4

yl-propyl ) pi per Nd{mf24¢yi- bmﬁharrmahylﬁj ﬂsetmﬁ@alyll Ni- Qeﬂuorobenz?d) -2-(4-
N- (4- Fl uor gbenzyl 4 |sopropox enyl) N-[I (3-nor phol i n-4-yl -
propyl ) pi p& ‘loéi‘i’*ﬁet W}‘ #ro chloride;

N-{1-[2-(1,3 —D1oxan—4—y1)ethyl]piperidin-4—y1}-N-(4-ﬂu0robenzy1)—2-(4-
propoxyphenyl)acetamide, tartrate;
_ N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-[ 1 -(tetrahydropyran-4-
yl)piperidin-4-yl]acetamide, tartrate;
N-(4-Fluorobenzyl}-2-(4-isobutoxyphenyl)-N-{1 (tetrahydropyran -4-
ylmethyl)p1per1d1n-4-yl]acetamuie tartrate;
N—(4~Fluorobenzy1)—2—(4—1sobutoxyphenyl)-N- {1 -[2-(tetrahydropyran-4-
yDethyl]piperidin-4-yl]acetamide, tartrate;
N-(4-Fluorobenzyl)-2-(4-fluorophenyl)-N-[ 1-(tetrahydropyran-4-yl)piperidin-
- 4-yllacetamide, tartrate; |
N-[1-((S)-3,5-Dihydroxypentyl)piperidine-4-yl]-N- (4—ﬂuorobenzyl) 2-(4-
isobutoxyphenyl)acetamide, tartrate;
N-{1-[2-((4S)-1,3-Dioxane-4-yl)ethyl|piperidine-4-yl }-N-(4-fluorobenzyl)-2-
(4-isobutoxyphenyl)acetamide, tartrate;
N-{1-[2-(1,3-Dioxan-2-ylethyl]piperidin-4-yl }-N-(4-fluorobenzyl) amine;
-5~




N- (4- Fl uorobenzyl) - N - (4-isopropoxybenzyl)-N-[ 1-(3-piperidin-1-yl-
propyl ) pi peri di n- 4- yI ] carbam de, oxal at e;

N- (4- Fl uor obenzyl ) - N - (4-i sopropoxybenzyl)-N-[ 1-(3-( (S} BergesptBpyl - 2-
oxazol i di non- 1-yl - pr opyl ) pi peridin-4-yl]carbam de, tartrate; -5c 23
Decenber 2005 N- (4-Fluorobenzyl)-N -(4-isopropoxybenzyl)-N {I
-[2-(2, 5, 5- t ri Paé¢Benzylexdpheny)-Ok ahi2( 3 -Yaxhy2t 1 Etipdlpipridindd-y1 s dd-bani de,
oxal at e; 3D| Ian2y|)propy|]p|per|d|n4yl }
-N-(4-fl uhﬁl%‘%gﬂf&ﬁ?&#m‘@ B fpr opoxybenzyl ) car bami de, oxal ate; N[

1- (2, 2- Di met hyN= ilrf%gl | NGB ﬂ&l%cﬁh_ﬂﬁfpéﬂdﬁh A N-fdorbbdiepighenzyl ) - N - (4-
i sopropoxgbenzyl car bam de, oxa

N- (4- Fl uo %@Wﬂ)yl)dace(tatm@dpﬁtﬁm}xybenzyl) N { [2-(1-nethyl pyrrolidin-2-

| ) et hyl ]
105 270 ot hy i & DGR PR AR AR M o RaprrbopaBeizy ) - 2- (a-
i sobut Oxyﬁi&&iﬁxyﬁlﬁﬁﬁm-&ﬁﬁdﬂlde@tﬁ@ﬂrﬁé e, N [
1- (1, 3- D oxan- I ridin-4-yl) | uor obenzyl)-2-(4
i sobut oxyphenyN )é %eﬁeﬁ?rp aﬂtzaYlﬂfi*]éX@lPWdﬂn -4-y1}-N-(4- ﬂuorobeﬂzyl) 2-(4-
(2,2-D g yllglj)agi,lg n%])géc%%%ﬂ{laé t%)i&l per:cdl n-4-yl]-N-(4-fluorobenzyl)-2-(4-

or ophen tarfrate;

2- (1h3 Di oxyn{?@yﬂmemmdmhm{dmhﬂmpemm 431 NNCA-Tldcuosenbgiip 2y - 2- ( 4-

or opne ace [ al.g:

le (? 3”%%-)43 Vrl? Nﬁ?‘]eﬁ“ﬁg‘?’itﬂ“ﬁé% yl }-N-(4-fl uorobenzyl) - 2- (4-
uor one

’ ONy{ntprt%t L BRRLADL ﬂfeth}gﬁfnﬁéﬂhfapqu( vorobenz) 2id-

;
(1, 3- D oxan- 4- ethyl]plperl
r poxyph@h@typh@mlhmmldemm

;Il_ § gi EL:,JiO(rjioﬁenﬁy{il P} 3{31?%)3?%1?&&@@&&1}—4 gfl}lN(&ef]iuoro enzﬁ?% (2 n-4-

N- (4- Fl uoiehs rﬁdﬂgce{aiﬂgytd%wmﬁenyl) N-[ 1-(tetrahydropyran-4-
yl ITEthy|)pI erl acetam de, tartrate;

N- ( 4- Fl uor obe rifiyﬂl)[22(1(3 1®@b@txﬂ)©ﬂpﬂhm3ﬂﬂ)hn\i4—Y{}-1ﬂ=(ﬁﬁh(or@1maﬁyaf opyr an- 4
yl ) et hyl] aE&H}c@ ({)%]l%qcet am de, tartrate;

(4-Flu ?uorophenyl) N[

N-

1-(tetr ahydr opy+{af241 )BL]))ﬁjxqu}dmyl]%npénhﬁﬁ‘ﬁiyﬂmcmrﬂﬂmﬁ)ﬂ 2-[h(2-

1-((S)- Sf?Dlh dr oxypenty eridine-4 -N-(4f|uorobenzy|) 2-(4-
uoroethoxy)-p enyl]acetam1 , 0xalate;

1-
f
1-
f
1-
t
1- uoro
p

u
[
u
[
i
[
0

N-{1 -[2-(5,5-D1methyl- 1,3dioxan-2-yl)ethyl]piperidin-4-yl1}-N-(4-
fluorobenzyl)-2-(4-isobutoxyphenyl)acetamide, oxalate;
_ N—(44F luorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-[2-((R)-4-methyl-1,3-
dioxan-2-yl)ethyl]-piperidin-4-yl} acetamide, oxalate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl}-N- {1-[2-((S)-4-methyl-1,3-
. dioxolan-2-yl)ethyljpiperidin-4-yl} acetamide, oxalate;
N-{1-[2-(4,6-Dimethyl-1,3-dioxan-2-yl)ethyl]piperidin-4-yl } -N-(4-
fluorobenzyl)-2-(4-isobutoxyphenyl)acetamide, oxalate;.
| N-(4-Fluorobenzyl)-N-{1-[2-((S)-4-methyl-1,3 -diokolan—Z-yl)ethyI] piperidin-
4—y1}-2-(4-triﬂuoromefhoxyphenyl)acetmnide oxalate;
N-(4-Fluorobenzyl)-2-(4-isopropylphenyl)-N- {1-[ 2-((S)- 4—methyl 1,3-
dioxolan-2-yl)ethyl}-piperidin-4-yl} acetamide, oxalate;
N-(4-Fluorobenzyl)-N- {1-[2-((R)-4-methyl-1,3-dioxan-2-yl)ethyl] piperidin-
- 4-yl}-2-(4-trifluoromethoxyphenyl)acetamide, oxalate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-[2-(2,5,5-trimethyt-1,3-
dioxan-2-yl)ethyl] piperidin-4-yl}acetamide, oxalate;
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i sobut oxyphenyl )acetam de, tartrate; N f

1-[2-((4S)-1, 3-Di oxane-4-yl )ethyl]pi peridine-4-yl }-N(4-fluorobenzyl)-2-
(4-i sobut oxyphenyl ) acet am de, tartrate; 23 December 2005
N—5~({jlzg2Dgl ?rbD 0)2(88522y|(216}3hy| ] Ip| pe:)lhce“nnl )4 yl } N- (4-fl uor obenzyl) ami ne;

- cenber enzyl oxy y

1-[2- (1, 3-di ox¥r(4 flwrpmw)ﬂsimbmmhewm-N_KzA(z-mbuhgr-uBeimdlmet am de,
-tartrate;

1-[2- (1, 33’%%5311’5”911"5 EYROTHRIde S 4- y1 | - N (4-£1 uor obenzyl ) - 2- ( 4-

hydr oxyphenyl )N%ﬂ&q@ifb%z?/?@r—@t@&ﬁ}to héﬂyl)-N—%l [3- ﬁl ,3-dioxolan-2-

2-(1,3-Di 2-yl)eth eridin-4-yl 4-f1 uorobenzyl)-2-(4-
et oy Py DU Rt o) e e N
Nfl-T2-(1 3 - 4-f1.uqrqgbenzy -
i sopr E)pyl( phen;%I 3*3{;% yérrr% gléjiy‘lt ‘%IRE‘% hﬁyﬁ) X ‘?1 -&lglpel‘lqu Y-
1-[2-(1, asrﬁgajﬂ}gﬁlﬂermilyh)yé}—hydtdlﬁidﬁediliydroéhlwlde-N—(4 fl uorobenzyl) 2-(4-

trifluoromethoxy-phenyl)acetam de, {1 2-(1,3

- Di oxan- 2- yl ) ettty gig- Cﬁ-lw‘:)uwwbmwmo{rldaeﬁt@ ydrppyian-2-

th h ;D?];;ynq -
ﬁl—lix{g ?)Fllwg)) g -2-&?%}%@]&&}(}&3?“?% 4-yl)-N-(4-fl uorobenzyl) 2-(4-

i sopr opoxypherN-I(A}»Famd)lmmzyian,Z (@xisdtatexyphenyl)-N-{1-[3- (2fo|xo plpfl:)ndln-lI) ,
{1-12-(1, n- 2- hyI eridin-4-yll-N(4-fluorobenzyl)-2-
phenyl ac }Pﬁ‘i’lﬁ' P ?;’é%'é’ }acet thide;

N-{1-[2-(1,3- EN@mm&oaenzﬁsbsé(hlla?ggfxgphéhy&m'{h [%‘LQA"(‘E %ﬁﬁﬁ‘?ﬁﬂ )-2-[4-(2-

f I uor oet hoxy) - phenyl | acetam

1, 3di ox arbdﬂlr@m’)]@tmylﬂjqﬂﬂb}rapﬁamm Tyydrochiter{de:;

£l b I I t

N (4- Pl uor obe N ol A R DN+ ey Fiovrerierage- 1, 3

di oxan- 2-gkh}Hdimyblyi 't ToffeRdh=4L P}@@ﬁ@érﬁﬂled&ialeﬁéa' at e;

N- (4- Fl uor obenzyl ) - 2- -|sobutoxy henyl ) - {1 - [2-((S)-4-nethyl- 1, 3-

di oxol an- 2- yl Nt 4l luope ylh?r{éﬂs@vm@m@wd‘é{ldﬁaﬂz@meﬂoxazohdm -3-

N-{1 I)ethyl]plper|d|n4yl) N (4-

fl Bor oberé)ypfiﬁpggk{b%h?%lé%% }%(eg en’y )5 a%ét am de, oxal ate; .

N- ( 4- Fl uor obeiN--Frirdbent2)- Q((&so%ufmyﬁhﬁnylbrﬁ-{(111[@((3)34’1111%&1\5'1-2&;)(6)/'] pi peridiD
4-yl 1 -2-(4- tnfluororrethox g%]/y]éacetam de, oxal ate;

N-(4-Fl u S aFREy Pyl qupa.’l]P&JSBﬁila AesiMIYeNaftrale; [ 2- ((S) - 4- met hyl - 1, 3-
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-[3-((S)-4-ethyl-2-0x0-
oxazolidin-3-yl)-propyl]piperidin-4-yl} acetamide, oxalate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-[2-(1,3-oxothiolan-2-
yl)ethyl]piperidin-4-yl}acetamide, L-tartrate;
2-(4-Bromophenyl)-N-{1-[2-(1,3-dioxan-2-yl)ethyl)piperidin-4-y1} -N-(4-
.'fluorobenzyl)-acetamide, { -tartrate;
N-{1-[2~(1,3-Dioxan-2-yl)ethyl)piperidin-4-y1}-N-(4-fluorobenzyl)-2-(4-
isobutylamino-phenyl)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl)piperidin-4-y1} -N-(4-fluorobenzyl)-2-(4- |
propylamino-phenyljacetamide, L-tartrate; :
N-{i-[2-(1,3-Dioxan-2-yl)ethyl)piperidin-4-yl } -N-(4-fluorobenzyl)-2-(4-(1-
nifropropyl)-phenyl)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl)piperidin-4-y1 } -N-(4-fluorobenzyl)-2-[4-(2-
oxopyrrolidin-1-yl)phenyl)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl)piperidin-4-y1} -N-(4-fluorobenzyl)-2-(4-
isobutylsulfanyl-phenyl)acetamide, L-tartrate;
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di oxol an-2-yl )ethyl]-pi peridin-4-yl)acetam de, oxal ate;

- N-(4-Fluorobenzyl)-N-f 1-[2-((R)-4-nethyl -1, 3-di oxan- 2- ]_))et hbyl oo ?I peridin-
4-yl}-2-(4-trifluoronethoxyphenyl)acetaTni de, oxal ate; coember

N- (4- Fl uor oben' zyl ) - 2- (4-i sobut oxyphenyl)-N {I -[2-(2,5,5-trinethyl- 1,3

di oxan-2-yl)ethyl] piperidin-4-yl | acetam de, oxalat.e; -5e 23 Decenber

2005 N- ( 4- Fl uoridtiéd2:y(1.B-Diokan-2-yHbihyDpipptidinid- yl}fjiﬂ—(:{ ﬂixexl[oBer(za})Fm(myl -

3- di oxol an th i n-4-yl }acet am de, oxal at e;

N- (4- Fl uorS%é)ﬁ%g}%lf %efﬁldgs[gg”&{?%%phenw )-N- { 1-[3-(1,3-dioxol an- 2-

yl') propyl | pi perz*gané{opiien}n@.c?I mﬂﬁdﬁxﬁﬁlzf}e}{e%fd)(p?en_dm—ﬁi- 13-N-(4-

N-(4-Fl uorobenzy 4-i sobut oxyphenyl ) pi peridin-- | -yl
propyl ) pi picrehieazy)- We}méétlatﬂﬂéﬁe di hydrochl ?I’I de; ,
N (4-Fl oben y t r.0 an- 2-
o1 oxy) et nyl |- b RS ARAR i 3 ditidn £ ARy pEtdiR

N- (4- Fl uordeyigney4 ﬂuanbémygammayg,hmé& N- f 143 -(2-oxo-piperidin-I -

| | 4- t
X & B Yot bbendVi) L, Y ———— (4-Bugrbawsd e ol i din- | -

I I d hi d
Kl-%zr Icz)loﬁoro nz;}’%%@%&pé‘i) g%?p%ﬁr 31 LI—OC{ ir I[ 3e ((R)-4-isopropyl - 2- oxo
oxazol i di n-3 - WN-bibpiy3- D:qmap@-quhﬂily})}nyénd}m-aq&}—Ni(tldﬂuoramlz?m-a'r@- o
N- (4- Fl uor obenz Il)-2 (l4|sob xyphenyl )-N- {1 -[3-(2-o0xo0-oxazolidin-3-
yl ) pr opyl Pkﬁaﬁ&rhﬂ pheny. FF?tél@an%t@%at%xal at e;
N-(4- Fl uor Obenwg [2 1(3413'1&&9 d?ﬁiﬂﬂ&ﬁ%ﬂmgg@tp ﬁdlg[éylf}(l@(ﬂf ﬁuﬂi%ﬁa%yl)z 0X0-

oxazol idin-3-yl) ropyI pi peri art'rate;
N- (4- Fl uo2dhasobyiokyphengl)iasetamidex[pmtnate; ) - N- { 1-[3-((S) - 4- et hyl - 2- ox0

N Ca-F1 uor obensy {50 nbReB e lmtgerind-S0-H e oot 2o i of an. 2

yl) et hyl]pm@dl11dylghégﬂ)h&etﬁﬁﬁkam£§ate‘— tartrate; 2-(4-Bronophenyl)-N {

1-12-(1, 3-di oxan 1¥éeth¥l peridin-4-yl} -N-(4- fluorobenzyl)-acetan de,
L-tartrate; Nf[lﬂ(( 251l romw:lﬂpwﬂmt]%ylﬂ?l‘?(‘bﬂwmugmy@ LZ,«(4 }t e N g
-N-(4-flu obut yl am no- phenyl ) acet am de tartrate;
1[(2( 8&9 %n%;a)c%tw %ftb‘g’ldln4yl }-N-(4-fl uorobenzyl)-2-(4-
propyl ani no- pthML[Da(Qﬂl)aﬂB@oxdﬂemﬂgétﬁ&lﬁ)lpendme-4-yl}-N-(4 ﬂuorobenzyl) -2-

(4-isobutoxyphenyl)acetamide, tartrate; and
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y! }-N-(4-fluorobenzyl)-2-{4-
(1,2,4-triazol-4-yl)phenyl]acetamide, L-tartrate.

A third aspect of the invention provides a method of inhibiting an activity of a

monoamine receptor in vitro comprising contacting the monoamine receptor
with a compound of the first aspect.

A fourth aspect of the invention provides a method of inhibiting an activation
of a monoamine receptor in vitro comprising contacting the monoamine receptor with
a compound of the first aspect.

A fifth aspect of the invention provides a use of a therapeutically effective
amount of a compound of the first aspect in the manufacture of a medicament for
treating a disease condition associated with a monoamine receptor.

Also disclosed are methods of inhibiting an activity of a monoamine receptor
comprising contacting the monoamine receptor or a system containing the monoamine
receptor with an effective amount of one or more of the compounds of Formula 1.

~ Disclosed are also methods of inhibiting an activation of a monoamine receptor
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N f 1-[2-(1, 3-D oxan-2-yl)ethyl)piperidin-4-yl }
-N-(4-fluorobenzyl)-2-(4-(1- nitropropyl)-phenyl)acetanide, L-tartrate;

{ 1-[2-(1, 3-Dioxan-2-yl)ethyl)piperidin-4-yl } -N(4- f|%}d?66°a@ﬁrz?9‘?5) 2-[ 4- (2-
oxopyrrolidin-l-yl)phenyl)acetam de, L-tartrate; N-{

1-[2-(1, 3-Di oxan-2-yl ) et hyl) pi peridin-4-yl}-N(4-fl uorobenzyl)-2-(4-

i sobut yl sublfnan'sihg phreagtingdloemanvahene kectpiot ood grstenﬁéon?ﬁniﬂgMemoaﬂﬁ% N-{

5T (L S0 e LD LA ol Sl

Ro ! I\H—"O

1-12-(1, 3'Fdi’tﬁéi'ﬁ=i%‘r@'rﬂétﬁ&ismﬁ kRS ps Aindti¢ dYéeBSeNisﬁ r a Ebl’ﬂﬂ&ﬁﬁe&zlydr)ﬂu?acﬁt am de,
L- tartrate -! 1- Hydr oxyi m noét hyl ) phenyl ]

1-[2- (1, 3apidy yI)ethyI)plperldln- 4-yl }- N—(4-f|uorobenzyl)acetanide,
L-tartrate; N { 1 [2- (1, 3-Di oxan-2-yl)ethyl)pi peridin-4-yl
}-N-(4-fluorobenzyl)-2-(4- norpholin-4-yl-phenyl)acetam de, L-tartrate,;
N-{] -[2-(1, 3-Di.oxan-2-yl)ethyl)pipeiidin-4-yl)N(4-fluorobenzyl)-2-(4-
yrazol - ‘| -yl phenyl)acetam de, L-tartrate; N {

-[2-(1, 3-Di oxan-2-yl)-1-net hyl et hyl ] pi peridin-4-yi} -N-(4-fluorobenzyl)-

- (4-1isobut oxyphenyl)-acetam de, L-tartrate; N-{]

[ 2- (1, 3-Di oxan-4-yl)ethyl)piperidin-4-yl)-N(4-fluorobenzyl)-2-(4-
yrazol - | -yl phenyl)acetam de, L-tartrate; N[

-((R) -3, 5-Di hydroxypentyl ) pi peridi ne-4-yl]-N-(4-fl uorobenzyl)-2-(4-

i sobut oxyphenyl ) acetam de, tartrate; N f 1-[2-((4R)-1,3

- D oxane-4-yl)ethyl ] pi peridine-4-yl } -N(4-fl uorobenzyl) 2-

(4-1isobut oxyphenyl )acetam de, tartrate; and N {

1-[2-(1, 3-Di oxan-2-yl )ethyl ] pi peridin-4-yl }-N-(4-fluorobenzyl)-2- [4-.
(1,2,4-triazol -4-yl)phenyl]acetanmide, L-tartrate. A third aspect of the

i nvention provides a nethod of inhibiting an activity of a nonoam ne
receptor in vitro conprising contacting the nonoam ne receptor wth a
~conmpound of the first aspect. A fourth aspect of the invention provides a
method of inhibiting an activation of a nonoam ne receptor in vitro
conprising contacting the nonoam ne receptor wwth a conpound of the first
~aspect. Afifth aspect of the invention provides a use of a therapeutlcally
effective
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anount of a conpound of the first aspect in the manufacture of a nedi canent
for treating a disease condition associated with a nonoam ne receptor.

Al so disclosed are nmethods of inhibiting an activity of 2&P¢repsati0he
receptor conprising contacting the nonoam ne receptor or a system

cont ai ni oam ne receptor with an effective a or norge
of the cg%%%gﬁos of Fornmula |I. Disclosed are also net&ggghuﬂjlnﬂg%lting an
activation of a nonoam ne receptor -5g 23 Decenber 2005 conpri sing
contacting the nonoam ne receptor or a system containing the nonoam ne
receptor with an effective anount of one or nore of the conpounds of
Formula |I. Furthernore A . ease using a
conpound of Forrmula | @&re~ 2004/ 000808

PCT/ US2003/ 0197¢ tREDALED, o@m&éﬁh%ﬁu{’aﬁd Mﬂ%bﬂﬁ@leﬁﬂﬁoﬁé%&vﬁpﬁéﬁ of

the current disclosure, the follow ng definitions shall in their v

entir et i ecobiEetiss bg used dedefiee teshriplclarms, @ﬂ%hﬂlhﬁboshﬂaihlelraﬂmﬁes,rbet hesdr to
t Tl L f
THIC RN I BRI R

is defi ned[%tehhe“dmxsatuuaetabﬁwt)y iaf de’ﬁné@@@ﬂh@bamlaeﬁmbs of la%eﬁﬂtﬁkd@'ﬂichofs the
presence af  an ‘ge onist. Constitutive activity of a receptor may
measur ed JEHGRG &fﬁ@? Pé?sea?@f P 2B MZOREE h6@BSttIHYe activiy elr |rmmtor(1@azg be

nenbr ane) meieRar ﬁ«glhé’ pur er d)‘?l%lffer«%@rrﬁ?tﬁ‘? Qﬁg&h&hﬁg (fJ ettuBir V\; t%dﬁ?&rﬁbr e

272:32979-87 (1997 reconst receptors ST W Eh ut
t he associm@wdat'@ns (semt eign Bar gh ddphmhg, pi. cBiales(Chén&SHZ(mW?GﬂlE(lem)y,lpunﬁed

Bi h st 19- 25 4 d t |yl (U.S,
e onis. SEPTBGRIE HEtol YAt 4b arifiets etstiinb 6 ot HoRbowhbTpacsiles
i ncr eases (CRfloE i Wi, t )B‘z&?reﬁzs’hﬁ;c,@?flﬂ9-2mmﬁl)t #n@NfREHchal REINIEE GRLYE -l The

term"antagonist” is defined as a conpound ?hat conpetes wth an agoni st or
i nver se aﬁmﬂéﬁ-”ﬁ&@ﬁ) ndi ng to a receptor, thereby blocking the action of

[ h Ho . '
(a1 26 known s SHAEEE CoBRRY' SiapBhed G SRR s KRGS e RORED I TR ABlor

receptor aﬁidn\/itttmtacmetrﬁfemori nverse agonist” is defined as a compound t hat
decreases the hasal 20 activity of a receptor (i.e., signaling nmediated by
the réceptor). XFCRTR OAMBRAMHE 4t defifled s aeromeuad thd gampetes arithagoAseis. orAn

inverse agprd abohi@ for $ARfnd ¥ 2Bk GREP iR el BlockABSHES dchbn of an agonist or

inverse agonist on the receptor. However, an anfagonist (also known as a “neutral”

antagonist) has no effect on constitutive receptor activity.
The term “inverse agonist” is defined as a compound that decreases the basal
20 activity of a receptor (i.c., signaling mediated by the receptor). Such compounds are also
known as negative antagonists. An inverse agonist is a ligand for a receptor that causes the
receptor to.adopt an inactive state felative 1o a basal state occurring in the absence of any
ligand. Thus, while an antagonist can inhibit the activity of an agonist, an inverse agonist
is a ligand that can alter the conformation of the receptor in the absence of an agonist. The
25  concept of an iﬁverse agonist has been explored by Bond et al. in Nature 374:272 (1995).
More specifically, Bond et al. have proposed that unliganded B-adrenoceptor exists in an
equilibrium between an inactive conformation and a spontaneously active conformation,
Agonists are proposed to stabilize the feceptor in an active conformation. Conversely,
inverse agonists are believed to stabilize an inactive receptor conformation. Thus, while an
30 antagonist manifests its activity by virtue of inhibiting an agonist, an inverse agonist can
additionally manifest ifs activity in the absence of an agonist by inhibiting the spontaneous

conversion of an unliganded receptor to an active conformation.




receptor to . adopt an inactive state relative to a basal state occurring
in the absence of any ligand. Thus, while an antagoni st can inhibit the
activity of an agonist, an inverse agonist is a |igand?}Pratmbeed§Oalter the
conformati on of the receptor in the absence of an agoni st. The 25 concept
of an i n4gs weye@eRi st has been explored by Bond et al. {%ﬁtﬂ(ﬁﬂ%ﬁ 272
(1995). More specifically, Bond et al: have proposed tha I ganded

f 32- adr enocept or exi sts in an equilibriumbetween an inactive conformation
and a spont ane active conformation. Agonists are proposed to
stabilize the r %fi “PriEPA atscenter c%f@ﬁn&ilaﬁna Gamplors dbying anvaotivdty

agoni sts e | Z€e,an t| v rece conf orm Thus,
whil e an %(%ﬁg tgglgl i g)t tﬂ?reafl‘l:éﬁpg of rthg lé B?Eﬁ%f PO R i’f‘ﬁhd"’
agoni st , &hmuct\znzabﬁmgrgm mblecidnr claﬁidgtah@ @ﬁhlhﬁ‘acﬂﬁy@yfagﬁietmk& ﬁSﬂtﬁﬂlﬁﬂ ef 1., t he
absence of.a % t by inhibiti ngﬁt he spontaneous conversion of an

unl i gande Fe@eEnPEIPPS Bas Geiry b8L % Fo il Julinsetod., Beoe bt A20E5SADUSA
2004/ 0@08@3_9@@2@(3@_820031019797 The term "5-HT2A receptor” is defined as a
receptor, havi Frf;rglgan activity corresponding to the activity of the human

serotonin rece riexu Bsyhject™ wfexsHovams anim B pgefomibly? € dndhifnal) GhostPr&6HHbA o
~cl oning apd D phar macc%{aL %B/ % tal led.in Saltzman et al. Bi ochem
Bi ophys. PEDELAROS thegbis 6‘5 79““6%(9 SEY9LPE EXpgmenby ot . Nal | . Acad. Sci.

USA 5 87:928- 982 terkhseleefite”'is UbiRaL s y,
manmal , rmst pr ef er abl / a1 hulman agalﬂsﬁé'ﬁ-{e)o Qc@pﬂhr@é%?b%%gﬁ%t of*
observat | §f epmposy pufiintent Tthefﬁeebr mdbsm@mspmb ﬁendefpmdllasrmepbﬁﬁgpéy of
a co un ound, sufficient to effect

o r 201 USRS B PRED a8 o, el BB GG B o SHER po) gl scivipy St
subcl ass mﬁiﬁswesubstantl ally smaller or no effect upon the activity

other receptor_types. The terns " select|V|ty "selective," in relation
to an inverse ABBnicERs “Selectivityderts{ ebertine.” amp l‘f@;lpfemt \io o anmm@gmisbfarbhe

ngoni zes. L HE RSS2 pRREHY br Ao BRRLIdne iy Bhy GLUBEHbY B Bt st ses
I | tt I e or thaoeffMHblsan&qedyWDMthhaﬂtmm ir&debtor, 2aidi tlribﬂeby Abcrodheits abB¥i) ed
§I at ed tors. In particular, certain conpounds of the invention

have een"?‘ﬁéﬁﬂi{fﬁo? B HIVATE A4PRISTIC O AMARYPISHS SPUSHH G Odisrorelsifichor westtoh s
(5- HT 1A, rekBotodDin astickfar eRainomphingsSof ﬂ@&v@%ﬁﬂh&v@%@&fé&tﬂéﬁhbpﬁﬁﬁ%g&{t

the signaling of the 5 - HT2A receptor Is strongly or conp
Pr ef er abl wor%ﬂlﬁewetbrﬁﬂmm@tm relveptprsu(BHT dA, ABeld) BB, ﬁelzegszyeAy\ﬁtamdr'aawect

to.-20 oth recep as the .dopam nergic,
hi st ani ne?‘%l}cg&? "Rg)r g%ﬁ% c ﬁﬁ% 50%1“ cﬁﬁégebetc@@r I SHRBEN I¥ completsly
hi ghl y selnhdiitede E’I@ferﬁylj;ﬂ% oBHOMLAY & Binvention are also selective with respect to

20 other monoamine-binding receptors, such as the dopaminergic, histaminergic, adrenergic

and muscarinic receptors. Compounds that are highly selective for 5-HT2A receptors may
have a beneficial effect in the treatment of psychosis, schizophrenia or similar
neuropsychiatric disorders, while avoiding adverse effects associated with drugs hitherto
suggested for this purpose.
25 The ECs for an agomist is intended to denote the concentration of a compound
needed to achieve 50% of a maximal response seen in R-SAT. For inverse agonists, ECsg
s intended to denote the concentration of a compound needed to achieve 50% inhibition of
an R-SAT response from basal, no compound, levels.
As used herein, the term “coadministration” of pharmacologically active
30  compounds refers to the delivery of two or more separate chemical entities, whether in
vitro or in vivo. Coadministration refers to the simultancous delivery of separate agents; to

the simultaneous delivery of a mixture of agents; as well as to the delivery of one agent




have a beneficial effect in the treatnent of psychosis, schizophrenia or
simlar neuropsychiatric disorders, while avoiding adverse effects
associated with drugs hitherto suggested for this purpdsiecenhs 2P EC50 for
an agonist is intended to denote the concentration of a conmpound needed to

achi eve % xi mal-"response seen in R SAT. For-inyv onists, EC50
IS | ntenglg}dgoﬁ%w@g(ﬁgte the concentration of a conpound rfé‘i'gfﬁ%o&gmg I eve 50%
inhibition of an R-SAT response from basal, no compound, |evels. As used

herein, the term "coadm nistration” of pharmacol ogically active 30
conpounds foﬁd\eetkbydeﬁvmrydﬁlai seeond afent wo additiond egespaiatl abamagalts daitiaké es,

whet her in it I n Vivo mnistration refers to the sinultaneous
delivery &Pa‘if@wsggfpg%w edgoyog%cgqjﬁmpgﬁ@%ga OWery of a mixture of
agents; as wel lfy Ceiedd YIRS derf« el@‘ﬁﬁéﬂd&& tg%?ééﬁcﬁ%% fﬁ@%&%ﬁc
2004/ 000808 PCT/ USZ 03/019797 fol l onwed by delivery o second agent or .

addi ti onalnxggurrmg sylste;nalMomawsﬂleaajm‘ffsylf’hmlu@sefusadaam}mtemsewlmjemm least

i ntended to work .in con ctlon W her ent nt ext the
term " 8ry|Wo; &Y. ﬁ’lngﬁd%rd Lé’flg(?g;iﬁsi%conﬁr%ﬂci g, & trf

system MyheRysi ,bohbe sbﬁfe%xaaipyés of Fatyirdemeh Liﬁ@lddé 'o?ﬁoﬁa\d.@t SiBxtined ?j’h@nﬁt
least 5 two a[af/ rings, or at |east one ary | east one

C3-g-cycl lcmpkt@ eg]viapb?f@mthr@aéx mﬁhr@c@yérfp@dmy&dﬂi@re@ﬁmdémdﬁmdgnﬂh alel
ot b acony ML EBLABRRG Y ot MofFp REhoia AR Gty AMRAEOKERY | .

rel ates tcfommgedaﬂmn mroﬁisgeraabl tlbﬁallqemtﬁng foRk N, memmﬁfshaﬁnwl @1@3@1 @lont he
ring- form ng carbon atons, optionally carrying one or

subst itPueheterawiclds léﬁ'aerpalarlnhﬂp Adoxycaaing] cyanes difrgaphiylanmdg. @cylh%ﬁéﬁgpxy,

Ry oyal R 1 EP4 B Co fEbal o Ryt g pfpd i sl

al kyl sul f |wﬂw15u1foab/kyhﬁmh6ﬂnyﬂ triflaotohaatiogl| Tharar;tlrg’rcﬁﬂpmapbetsiﬂ;sﬁtutél&mt the phira

roup nae substltuted the d/ o OSI S. . .

B D sony Afiod s oGS, Aottt Sttt Oy GRuboRelatSt it apg perdimitgd
phenyl , 3+pal Bﬁé}%mw 3-lﬂto$ﬁénﬂﬂheﬂéﬂalop§eﬁmdr P&@%ﬁh y‘i hXnyQf‘o\ﬁ@BﬁéWI 3. 15
.am nophenyl -am nop

- 3~ et HBxy mnwhenyl, ﬁ@h@@@}@hﬁhy3-ﬂleﬂh3tlph€fﬂbfhoﬂﬂﬁ@bﬂv mhe@memoﬁmpheﬁyl

4- cyanoph hy!| ht h

hydr oxynet &ﬁ%ﬁgﬁgﬁﬁ-%tﬁﬁﬁ%%F%ﬁﬁFﬁﬁ}%h%%yﬁu%ﬁﬁ -%gmo¥ﬁa%d(hnmﬂxﬂphand
nor phol i n-mapkthgh dawlloxyﬂag@yﬁyﬂ Qiyd&h@nﬂetwlﬁﬁ@w Itmﬂxﬂorpmbﬂl&llimhﬁhmykyphenyl 4-
4- trlazolylphe ,, and 4-(2-0x0 yrrolldln -yl)phennyl . 20 In the present

cont ext, sﬂ@te@wb molr ilrilahared 4-syireeiyivhepyds drivagalyiphenyds audht i c
group merﬁﬁ(?&fo;ﬁrhoﬁﬁfnel %bﬁ&ﬂd.atom In an aromatic ring have been repl aced

20 In the present context, the term “heteroaryl” is intended to mean a heterocyclic
aromatic group where one or more carbon atoms in an aromatic ring have been replaced
with one or more heteroatoms sciccted from the group comprising nitrogen, sulfir,
phosphoroué, and oxygen. '

Furthermofe, in the present context, the term “heteroaryl” comprises fused ring

25 systems wherein at least one aryl ring and at least one heteroaryl ring, at least two
heteroaryl rings, at least one heteroaryl ring and at least one heterocyclyl ring, or at least
one heteroaryl ring and at least one Csg-cycloalkyl ring share at least one chemical bond.

The term “heteroaryl” is understood to relate to aromatic, Cs_g cyclic groups further
containing one oxygen or sulfur atom or up to four nitrogen atoms, or a combination of one

30 oxygeﬂ or sulfur atom with up to two nitrogen atoms, and their substituted as well as
benzo- and pyrido-fused derivatives, preferably comnnected via one. of the ring-forming
carbon atoms. Heteroaryl groups may carry one or more substituents, selected from halo,

hydroxy, amino, cyano, nitro, alkylamido, acyl, Cy-alkoxy, Ci.s-alkyl, Cy¢-hydroxyaliyl,
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wi th one or nore heteroatons selected fromthe group oorrpri sing nitrogen,
sul fur, phosphorous and oxygen. Furthernore, in the present context, the
term"heteroaryl" conprises fused ring 25 systens wher# Peeapbe P85t one
aryl ring and at |east one heteroaryl ring, at least two heteroaryl rings,
at | east goaryl ring and at |east one heterocy {H

| east one %{)@Pﬁgryl ring and at | east one C3_8-cycl oghi SE¢09ﬁb978f1are at

| east one chemical bond. The term"heteroaryl™ is understood to relate to
aromati c, C3 8 cycli cﬂgroups further containing one oxygen or sulfur atom
or up to fawraminealsyle £ atabiiyiamioo, dlcsrlemlﬁnmhtaﬂlqﬂsubﬁn)dﬁﬂkyl&ﬂfmyymﬂfaﬁmﬁ Wwef ur
atomw th n their substi d as_ well as benzo-
and pyri doﬂj ?ﬂés’rgale%}' :'fh rg%gm %‘iﬁ@eg gﬁ%ﬁfo Ir‘iﬁ’é’&‘P%Hw\}" e 2nd pixriggmbered
ring-for maﬂgnatﬁﬂ[d@@ﬂcﬁil@@?stelﬁebﬁfﬁﬁ%}b' 1,9 QUBstithshts; Hich MBFbOthd Whfe as or

substltuents sel ected from halo droxy, ami no, cyano, hitro,
al kyl anmi d@if %Fé‘}‘l fromy ome anetbgy selegted- Mayﬂhe 1@1@@@Mdrkﬁpmbmtmq ex:&nﬂas of

oo PR 00 SEARE S IRSRA oot B0 PSR b

or trifl deriestivehydf. fulam, SiRoRPdO dthivphéne, bBRiAKIOFak, 9&@&!@5 p?ﬁ&m@e iddo¥&-
and si x- rrenbered aromati c heterocyclic systens carr

substit ueHF%ZO%PEIFFWI%eIWEZ@% 3%506?201% tiiazadst ﬁmzothlmée, aisothhiazole,
sel ected fhadle e e | es het er oar
groups incl ude, e’buit)é are not 9 15’??% de %&t&hténb?%ﬁ%?edqlﬁor(ﬂ)ll%g’nomg‘i’mo}xn
di - substi pund&tmaj epynnaﬂmv,epumfe zind!rpjframb@ nelithiragen all tpéfapéts; e, well as furazan,

eoxald) T dS ofo Pl %ﬁ%%&?ﬁﬁg&% o chvalgral. toicigsol e,
benzi mi dagRémoxadls 28liBizole 8870 Grazbigt {;ZI e ﬁﬂnﬁﬂﬁé eﬂﬁ?allé é;ﬁggﬁggﬁ}?

pyridazi ne, pyrim di ne, pufine and pyt
wel | as ferdgiinoxalye] In S@Hwﬁaﬂhodlmrtr@ the, @b&itumtaduedmhzl éydtbx?, dyanb) @eﬂlaézol e,

triazole, nox oxadi azol e,
benzopyrazﬁﬁg%gad#%%?#%ho d%gfﬁﬁgg § Z|ne qui nazol i ne, and

qui noxal i ne. | mmema@mmutm terRe “SRPISt dnduentSaiye ahaiendddb QiYan a
cyano, O (Cl..6- al k¥u§ Cl4- al kyl , hydroxy-Cl-6-al kyl, amno-Ct-6-alkyl. In
C¢H

the pteseHROFHbE guraisdhydipgaon eham whyrem the ilgngestzghein hﬂSefrmww domean

a 15 linggr h s.at

chai n has g%ﬁr%%ﬁooﬁéﬁ?% glgﬁhxa%c%%@gﬁ%gg%’%_?{:@gg EQO &%’ﬁ]‘ﬂw ei? f “Itt}t1 GQ%‘gé{Eyl )
i sopr opy| teribujyl, yibentyls adopentlyl, mepeitiyl, yind héxgi.t Ahuslizyl, clpmmtmiy beseimbill; ,
neopent yl 1aa xyI An al kyl chain may be optionally substituted. The
term-"het§ 2‘:‘3% . is intended to nean three-, four-, five-, six-,
seven-, and ZQheltalﬂi “HBRBILEYA ik rﬁ%nd@a%%éhn%éeo rroazwﬂ*ée Q&Gt&%n-"‘ﬂahﬂ |

froml to 3 heteroatons
eight-membered rings wherein carbon atoms together with from 1 to 3 heteroatoms

constitite said ring. A heterocyclyl may optionally contain one or more unsaturated bonds
situated in such a way, however, that an aromatic m-electron systerh does hot arise. The
“heteroatoms are mdependently selected from oxygen, sulfur, and nitrogen. I
A. heterocyclyl may further contain one or more carbonyl or thiocarbonyl
25 functionalities, so as to make the definition include oxo-systems and thio-systems such as
lactams, lactones, cyclic imides, cyclic thioimides, cyclic carbamates, and the like.
Heterocyclyl rings may optionally also be fused to aryl rings, such that the
definition includes bicyclic structures. Preferred such fused heterocyclyl groups share one
bond with an optionally substituted benzene ring. Examples of benzo-fused heterocyclyl
30 groups include, but are not limited to, benzimidazolidinone, tetrahydroguinoline, and
methylenedioxybenzene ring structures.
Some examples of “heterocyclyls” include, but are not limited to,

tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane, 1,4-
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constitute said ring. A heterocyclyl may optionally contain one or nore
- unsaturated bonds situated in such a way, however, that an aronmtic
7t-el ectron systemdoes trot arise. The het er oat ons ar® Derrdpeftent | y
sel ected from oxygen, sulfur, and nitrogen. A heterocyclyl may further

contain car bonyl or thiocarbonyl 25 funtti oas to
make theagf%l m@osﬁ i ncl ude oxo-systens and thi o- system%ﬁg{bsz@w %act ans,
| act ones, cyclic imdes, cyclic thioimdes, cyclic carbamtes, and the

|'i ke. Heterocyclyl rings may optionally also be fused to aryl rings, such
that the deXipnldrdioxdngcpipeasink; b?@b{atblase,r Uédtounibiin, R efkethiad, wtrahydrodet

het er ocycl r.o har e. one w t h. an. op aIIy substi tyt.ed. ben ene
ring. Exarrﬁpﬁa%"g1 D#P%%’?i"zo&a?lﬁgedmﬁg e JE° ng% 3’ ﬂ?&‘!lﬂ %‘épb jfurigy ari
limted taliohgigdramiaazeydadions dh d&&kﬁ@hmhﬂmme%b%e ﬁ&gah dro-1,3,5-tri ing,

met hyl enedi-oxybenzene ring structures. Sorme exanpl es oOf heterocycly
i ncl-ude, deiratyideothiopheney; t@@dly@@ﬁll‘aﬂlemyahm,opm@lpi}nanpmwwammohdmne

5o o SR s AL s ek G SR

1, 3- oxat hidithéole,11,3-dithéslite, Boxdzoting X Bbttizakdine, t@iafz@lﬂ:)éj oRazolftine, bRABAURRNe,
_-2H-1 2- oxazi ne nal ei_m.de, succini m de, barbituric aci d, thi obarbituric

acid, di J plifies ééﬁaﬁ@ld%d’é‘ﬁt birexatiiolyner Sinding to the hetesvaysls, may hexainthe
hexahydr O phsitiott ' HekdlGutom' & (A1 U860 RRY W ine B AL (@ oI N

pyrrolidine, pyrrolidone, - rro I one pyrazolin py Fazol
i m.dazol i nbrivamas;iwzialalcdrbmofﬂ)e&aﬁdzmmnimg 1, 3-di oon ane, 1,3- dithiole,

1, 3-di t hi ol ane,, i soxazql i ne, az i ne, oxa oxazol i di ne,
oX azoftbdl none, Tl}%‘ie’é"io eﬁgocyplry%gﬁﬁaﬁaqlﬂ éﬁa’w@ E%WV@WE&‘@“PEB?W?F@% 0
the heter %Y§ﬁlﬁt1fﬁ%‘zitsbevl§taﬂ faw p%§éﬁ Iaendainea Hﬁ%ﬁ{ OflD 'He@erro%}} fia ca?%on of

atom of the heterocycl e, benzo- fused erivatives
t he benzer(b@féqucvﬂgl)ciﬁalkb{b 'ge}um ket ereocsubbiitiujedi - @- aldeybstitited.urifier steomd as

het er ocycl. r ubstitue via .an each

def i nedyhe eelt%ogﬁﬁ@ﬁbﬁ %‘%309% P&Ffr‘ﬂa‘%ﬁi PSRBT a%i?%%é%t’yﬁ?é% E%Stéﬂnﬁwm%

groups naya Hagersedasilidroisg @ylﬁéallly% tHeStbintibA] @dsitidh S f HRraMyl chain.
"(heterocyclyl)d 6-alkyl™ is intended to mean an al Kyl chain substituted

at |edst once viptfie E&eﬁ‘é{ PRy |the tomofes-c-alicpdalis yntgidednto mepmiankinear or
it {
P! £ O S BBl Vol AR RS S B0E« SIS hg 8 b i e or

havi ng fr anerewlbuble h@mghtSomwmmpwsmﬁﬁzﬁmﬂcenplrgraupn inglude allpl; homaﬁyﬂ @i.tt;ﬂ e

bonds. Sone e of  C2, §- al k n i ncl ude all aII

Tyt orORg L e RO, HerehghY oHERvE e Ry e

exanpl es Qhowps &ithl KRR than one double bond include butadienyl, pentadienyl, hexadwnyl,
20  heptadienyl, heptatrienyl and octatrienyl groups as well as branched forms of these. The

position of the unsaturation (the double bond) may be at any position along the carbon
- chain. :

In the present context the term “C,.g-alkynyl” is intended to mean a linear or
branched hydrocarbon group containing from two to eight carbon atoms and containing one
25  or more friple bonds. Some examples of C,g-alkynyl groups include ethynyl, propynyl,
butynyl, pentynyl, hexynyl, heptynyl and octynyl groups as well as branched forms of
these. The position of upsaturation (the triple bond) may be at any position along the
carbon chain. More than one bond may be unsaturated such that the “C,g-alkynyl” is a di-

yne or enedi-yne as is known to the person skilled in the art.
30 | In the present context, the term “Cs g-cycloalky!” is intended to cover three-, four-,
five-, six-, seven-, and eight-membered rings comprising carbon atoms only. A Cis-
cycloalkyl may optionally contain one or more unsaturated bonds situated in such a way,

however, that an aromatic n-electron system does not arise.
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groups with nore than one doubl e bond include butadienyl, pentadienyl,
hexadi enyl, 20 heptadi enyl, heptatrienyl and octatrienyl groups as well as
branched forms of these. The position of the unsaturat#dFEReYoubl e
bond) may be at any position along the carbon chain. In the present

cont ext {RfroBhidkesC2- 8-al kynyl " is intended to nean a lpiRabedRlg1078F @nched
hydr ocar bon group containing fromtw to ei ght carbon atons and contai ni ng
one 25 or nore triple bonds. Some exanples of C2_$-al kynyl groups include

et hynyl, propynyl but ynyl tynyl,, hex ., heptyny] and octynyl groups
as wel | as br a:g%%l 61‘%5?1341538? pP‘?efnﬁ‘éég bﬂﬁ%y | FF BYS efiReayEien CyeiRPopARe,
triple bongriobainde: Iog@ﬁdné}% &bt | N, ichar | one
bond may tr)tg unsaturgt% ed such ?ha?&?ek%’ %‘%ﬁgﬁgﬂfgﬁ’yﬁ@&%@eﬁwmﬁ%%ﬁﬁ
enedi - yne <slohsxadirngn.geyelobeyadienorryslohbptent, cyclolmptenet . 30 In the present

context, the term ' C3 _s:C oal L, . 1.5, intended to cover three-, four-, :

fi ve-?( si x-, sg;/]le‘eni-:fs,Im n&a%ﬁghf"gﬁinblélr@@na‘?‘ﬁ& s ?&ﬁ?@r %Wegf’%zﬁs énly.

A C3_85 cysubsithdar vimayC,Qriliiynalch s ﬁ@ﬁﬁeﬁihﬁre%ﬂQ‘l@rarﬂ%‘;&ﬁérlﬁ‘wn@{-gglk?gﬁnﬁgoe
ys S

situated in such a way, however, that an aromatic 7t-election s
" not ari se.be1gubstiipied epthasuiptBisiD 288anpies soslupeThwshosteiiord? bsaays, 2-

exanpl es ned, %@ -cy | " e the carbocycl es cycl opropane,
cycl obut aﬁ%?ﬂil%)&!igel%eg , %ggigﬁgggéﬁeﬂ%ﬁycl opent adi ene, cycl ohexane,
cycl ohexene, 1,The ¢stalsoti@yeldbl@RBC,.datkyly(d oitendd enemeky @l eRAGIIRIE groups

cycl oheptene. The terns "(aryl)Cl.6-alkyl” is intended to nean an aryl
group conrfeBResed, a8 substiientsda pp alkyh eacli % dgfinad berainky| . each as defi ned

hereing The ar yypgs gﬁh@%ﬁ @ﬁe{%ﬁg@ss l’r@yintéﬁgecﬁwjﬁ{ %ﬁ@g.%p lox

unsubstituted. Exanp ubstitute enzye en I’eqtrhyl :
3- pheny| pradgopty, swchds magshatyy kthbky, In-probexy, ésopsapoky aybiioal kiydbutdxybsal batdxy,i s

I ntended t.0 n a cycl oal.kyl oups caonnecte as substituents, via an

al kyl , eaéﬂtgggﬁgf? 9ﬁ%ﬁﬁ%ﬁmg%ﬁyﬂﬁﬁﬁmﬁg@ﬁyﬁ@?@?ﬁinﬁhe term"OCl-6-al kyl "
i s intended to TRAB MhaisdY hifies PioriAd, CRNYine, HERiIRSINABEARXY. et hoxy,

‘n- propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy,

pentyl oxy, i sopf&nthgl preyent eagfexit ig. obty comchiex yrithx yheT herntse ¢ 4ikyiBg Earyl”,

i ncl udes f [.n&» chl aki r M ne d iodif€an I Nt res co f,
I .-e. ﬂ% coﬁﬁ%ﬁ I'on’ Wi t th %gdcl}"éy ir)rré " Cl@%:%cg)ﬁp(y, *"ar ylhﬁ?tgmig?ﬁ %‘rﬁé vyl "
" het er ocy C{oslcloalkyCRUBAGY Ci®a, b-aldyl”, "“dBianesylt] yhid “6; ablkyhyi®, the term
"(cycl oal kyl ).al kyl ™ ','O%L-_ 6- - al [é&/l ", "C2 8-alkennyi", and "C2.8-allcynyl",
the term ﬂB'é?fil aﬁub§i}t§tﬁ sts ntandet tg weanahts oW Wegiestipmmay he %P%lméﬂn '
questi on RY op SeverRHhohdsi kiR as 1 to 5 times, or 1 to 3 times, or 1 to 2 times, with one or more

groups selected from Cyg-alkyl, C,¢-alkoxy, oxo (which may be represented in the

20  tawtomeric enol form), carboxyl, amino, hydroxy (which when present in an enol system
may be represented in the tautomeric keto form), nifro, alkylsuifonyl, alkylsulfenyl,
alkylsulfinyl,C; ¢-alkoxycarbonyl, C,¢-alkylcarbonyl, formyl, amino, mono- and di(Cy¢-
alkyl)amino; carbamoyl, mono- and di(C;¢-alkylaminocarbonyl, aﬁlino-Cl_G-aﬂcyl-

. aminocarbonyl, mono- and di(Cl_G-alkyl}amino-C1.5~alkyl—aminocarbbnyl, Cie-

25  alkylcarbonylamino, Ci¢-alkylhydroxyimino, cyano, guanidino, carbamido, Ci4-

alkanoyloxy,  Cig-alkylsulphonyloxy, dihalogen-Cig-alkyl, trihalogen-Cy s-alkyl,

_ heterocyclyl, heteroaryl, and halo. In general, the above substituents rﬁay be susceptible to
further optional substitution.

The term “salts” is intended to mean pharmaceutically acceptable acid addition salts

30 obtainable by treating the base form of a functional group, such as an amine, with
aﬁpropriate acids such as inorganic acids, for example hydrohalic acids; typically
hydrochloric, hydrobromic, hydrofluoric, or hydroiodic acid; sulfuric acid; mifric acid;

phosphoric acid and the like; or organic acids, for example acetic, propionic, hydroacetic,
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one or several tinmes, such as 1 to 5 tinmes, or 1 to 3 tines, or 1 to 2
times, with one or nore groups selected fromCI 6- al kyl , Cl 6_al koxy, oxo
(whi ch may be represented in the 20 tautoneric enol forfPeRRFBE%YI, am no,
hydroxy (which when present in an enol system may be represented in the
“taut oner | t m, nitro, alkylsulfonyl, alkylsulf _

al kyl sul F@(@?@R%I koxycar bonyl, Cl. 6-al kyI car bonyl , %i‘umO‘g%%”,
and di (Cl1-6- al kyl)am no; carbar noyI nmono- - and

di (C1_6-al kyl ) am nocar bonyl , am no- d _6-al kyl - am nocar bonyl, nono- and

di (C1- 6- al pagoic arpld,yl—ommwamm@nethmlo@: zsomn@mabwamm‘azm D)

[y
Cl. 6- al kyl g amd oyl oxy,
G o- al k1 ZEFISAEELIE, 0 BRI 8 b0 S oAt 1 St e RarRpe, 75
het er ocycl yydrotel @b prophnetanahdxalio, memagenebaik, ethatesalbiie, Béiﬁ%hésh!{@ﬁics 4oay
be susceptible to further optional substltutlon The term"salts" is .
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obt ai nap! RALD Bl B 350 LA @ SLHREBLARRAAA! O/D: Suoh B3 an
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hydr oi odi c, aci d i%l.ﬂ furi E E‘gllt ric acid phosphoric acid and the |.ike;
or organi clUXERH. PRRIP RS, aT6s MRV AR vaiiy s &gcﬂé? icempounds ob this

Decenmber 2@Qeni¥d &aP %%%gﬁconegﬂb}ésﬁp%% QR ARE 1 %IL ‘ilﬂ@.a %n@eﬁﬁ‘é&l
2- oxopropanoi ¢ aci d, ethandi ol c, propanediolc, tane c, (2-
2- but enedi pocedut ) for et sedestioniangd pRepasationxof suitshie giwireg d@’;\&twes are described,

di hyd b d b
et harisul AR By i e Y oo in s BhRBRRES. H58HER HYPBE M erbalier of o
aci d, cyclpbexangssinlianride adtiviy$Ru%DBRE cGroducRlpen ArtroductidtisLeonsimes C.

and ot her acids known to the skilled practitioner. The present invention

i ncl udes v@ﬂ%Sﬁanrélogemeéhelppbawabmlm t he corrpounds of this invention. In
general. Sveh PUARKYER AL HRACMARAARE) YA I ERQl hcy GRPNO Uidf cLille
-|nvent|on that are rea conv n vivo requl re conpound.

Convent i onihky nmyoeﬁstwsesraﬁmate loe as ehationms. aIl:dshbﬁHﬁﬁd’ fAbted lﬂmfalisaut:h astinfers
prodru deriyvatives are descrlged 10 for exanmple, in De5|g of Prodrugs,

(ed. s‘t‘iﬁ'd&éi‘é&“& thereod gredincludeshin the fgopsiof he resest Invepiare HBHHSHUAES some

I ncl ude ac, t

el ude ack R A i A R L St
t he i nventdughasheneh aze interded tobe inchided|in denpresent invwatiomain addigon, gsme of the
racemate or as

e £ urborRonafR A @ bkt e ind Tl sEvaled N e B RRTEID) of

Furt her mr&mﬁ@ﬁﬁr@h&é&@eﬁfs}/ Fush bd»lﬂ@ceé e Mol if¢1uGIMR AL §EopO bf LSNP ERSRNt
lnventlon may exist as poly tp
20 Where the processes or the preparation of the compounds according to the

nono-

invention give rise to mixtures of stereoisomers, such isomers may be separated by
| conventional techniques such as preparative chiral chromatography. The compounds may
- be prepared in racemic form or individual enantiomers may be prepared by stereoselective
Synthesié or by resolution. The compounds may be resolved into their component
- 25 enantiomers by standard techniques, such as the formation of diastereomeric pairs by salt
. formation with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-
- di-p-toluoyl-l-tartaric acid, followed by fractional crystallization and regeneration of the
free base. The compounds may also be resolved using a chiral auxiliary by formation of
diastereomeric derivatives such as esters, amides or ketals followed by chromatographic

30  separation and removal of the chiral auxiliary. |
~ The compounds of the present invention are effective upon administration orally. In
vivo experiments performed in rodents have indicated that a lower dose of the compounds

1 . .
of the present invention results in equal or improved behavioral responses in animal models
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and as such are intended to be included in the present invention. In
addition, sone of the conpounds of the present invention nay form solvates
with water (i.e., hydrates) or comon organic sol vent s Isgaieg8fvat es are
al so included in the scope of this invention. 20 Were the processes for

t he prep In t he"conpounds according to the” inv ' A ise to
nixturesﬁg?ﬂhgggg@oisoners, such isoners nmay be separa&ghhﬁgmgggﬁyéntiona

t echni ques such as preparative chiral chromatography. The conpounds may be
prepared in racenmic formor individual enantioners may be prepared by o
st er eosel @Einsyehosisy Fhesegesults ardindicaset of b dighel bivasailgbility e thayorapourrsadfved

into their 5 enant i r.s by standard technj ques, such _as the
f or mati on t%{ﬁ%?%@?&egé%rcpwpﬁ?ﬁgg ﬂbeyc%g?ofmd% %F‘ﬂﬁfq%dﬂ PHOLARL ot ivmprqved
active acibibavailsilitgds Gorroldiated b?liﬂéfbﬂservgti&?ﬂhh@hb%e@féo% Bﬂ%ﬁr@é@ﬁiéd herein

di -p-toluoyl-l-tartaric acid, followed by fractional cryst I zat1 on and
r egener at AEh1Rff signilicantlygmonsnsent Friwncassayed fosthainyeffebsorbserotosinl reeghtorsiing a

chi ral sauxid.i ' f .. .diastere i ¢ derivat.ives such _as

ester sl,j aﬁ%%gé%rﬁxké%pgﬁi&# %)I% p%s\(/?\ﬁfglctil abf“@ﬁ?ygr%’ﬁor@%?ﬁ Y agﬁmél@tﬁﬁﬁdaﬁﬁﬂu%méf
removal ofmpiuved kifficky abydiriédafer dhedSMPRUAEBaHN at leSuIPbe $RAdsbINRBIHoPR are
effective t;‘g n admnistration orally. In vivo experiments perfornmed in

rodent s hSPENHRIMPERYEd Riysicochemicud propssieesosuchins sobwbiisyivn shemicehssabititss et

I nventi on g t1Shal 4al | d i sponses..in anj.nal..
model's - 15 g iRt R R e gl BB G0 5 A s PRASSRUG STl
These r esYWithoud beingriviuodtié wgadicutar thepgrit bi @asomiablalib lakdribeofuch ldeffeengeupds
of t e ppesent inv%ntb%n,- C(?]Inpa ed to the conmpounds. di sclosed_ in the prior
art. An i mpr BVERC K Satdrrembc; spstiuen At 1he, Sitknssn obythe prpesidiiersing pbthashat
the new cosmeunds. ThepRRERS JTARuBh B heldiBoyRfb sibdithdat Egﬂh! HRIPHR PALORE ophen
assayed for their effects on serotonin receptors in vitro, an yelt

r epr esent thgse udssivativesain jtegrso wé nentebilitye andfonlthetabalivi tatslitr ethe Phaciieghify

I mproved ' : bsery after.opral _.dosing i rqbably a result of
increas edﬁtrzrtfg%ogﬁng%fsl gl S%gf tétg%} § ¢ {‘P »e Fon%’redl}gﬂgeﬁh‘g%@@% %ﬁ%e‘:ﬁ‘?({)‘ﬁ’e?lﬂfl‘é‘%“,e Eich
as sol ubi badisityosf thb@itraph, whiak ihithin, night afiickf ﬁbﬁﬁie@ﬁﬁeh%%ﬁﬁﬁ\ﬁidn%o D%
characteristi c%, .such as distribution, perneability, or the liKke. V\%t out
bei ngtbouRtTEE 9ii¥articul ar theory, it is reasonable to ascribe such
differences to r f o r8: | 3t nt ,at the
ni trogen of thg% g?%g i gilﬁ%?ragﬁgeggff aﬁlﬁiaggﬁgyn%%%ﬁgém#ﬁ%éﬁ%%é%]é’gn%flerggch a
het er ocy chighly banefitiat. (T retatns|painadrfle 6d the labilipetelys able of adniihRee af @Fficadionyes
in . terns oft ssaﬁl bi | i){; and/ or agllsat bolic labilJity, The presence. of .
heter oat ofe T~ SOBsPT Hifelit's v 8igety Héesﬂ?w&déﬁh%lHOEF“&F‘EBmﬁﬁpgﬂﬁ%é? ed
to influe isRasp&idedt Slugt BABtaBlish® IS mpy ' \APhisAL T RSt
properti egagigﬁiﬁgs_ di gt ributi gn (LogDnQ 15 oﬂriégng?glgg iStlsllrn‘ln]!iriml}}irl]l&mﬂSélE it

20 'well known in the art. Thus, a drug which undergoes substantial metabolism, either during

its first pass through the liver or in the gastrointestinal tract, will display a relattvely low,

and sometimes dose-dependent, bioavailability measured as the plasmé_t concentration
achieved after peroral distribution. Inter-individual differences in drug exposure are
generally more severe when a drug is heavily metabolized, and, as a consequence, displays

25 low oral bioavailability. Subjects with polymorphisms resulting in changes in the activity
of drug-metabolizing enzymes arc likely to become exposed to vei'y_ different (normally

- much higher) plasma levels than those displaying a normal metabolic activity. Hence,
aspects of the present invention relate to novel compounds which display characteristics
suggestive of superior drug properties when compared to those previously known in the art.

30 In general, compounds of Formula { are active at monoamine receptors, specifically
- serotonin recoptors. Several compounds of the invention share the common property of
acting as inverse agonists at the 5S-HT2A receptor. Thus, experiments performed on cells

transiently expressing the human 'phenbtype of said receptor have shown that the

-13-




General ly, a high degree of bioavailability of any pharmaceutical is
considered highly beneficial. This relates primarily to the ability to be
abl e to administer an efficacious yet safe dose of the?dPugrbe?od |

subj ects irrespective of their potential predisposition to

pol ynor pfj [ dent drug netabolism Exanples of many. : ol ynor phi sns
are 20 %ﬁﬁ%ﬁ@\g\% in the art. Thus, a drug which unde;}yg(ggﬁgzg?f‘z@?éﬁtial

nmet abolism either during its first pass through the liver or in the
gastrointestinal tract, wll display a relatively low, and sonetines

dose- deperf@Brpoundsi afpenetaborriuly I attesatedie signdling qflsasinecepnmmdn thedbsance of
achi eved af er.oral dj.stributjon. Inter-individual differences in _drug
exposur e %ldgﬁ{oaglnggaéﬁf fch?ﬁ &PER\AY ée‘iﬁﬂg’ﬁ' al e tiepe aﬁﬂVP }ﬁ‘l"Pe %Pé’pfquﬁédf,o_
and, as apoPRSeRUEREE actiSPitalR réSept@Wndl Ak ableORVidlehAflh lthd Uasaﬁtﬂ&&%%bﬁisw th
r ug- met aboli .

pol ynorphisns_resulting in changes'in the activity of d Zi ng
enzymes asEmulad, yeonstifgire mignalipg sesponsesythay thié SFET@At reoaptomadispfaysnudrhe

rence. 8 Doty b ol \WdIB8F oF o8 B Ol D3 BivalEl SR e
di splay chitaldse combownils havgle abilite tintspeRRA it adliviSoPb PREMTIACRHIER that

conpared to tgpse previously known in the art. 30 In general, conpounds of
For nul-a 1 1Sigdigtedibyesndoscrsns aganiss pregepeusus symhetis ggosist ligandger ot oni n

eceptors. Sevss b SATRONHCRD, DRSS ANGR A6 RakF SR BTTIR HUCHEH 4

acting as inverse agonists at the

I

- per f or med relativaty lhigh degres b nélbytivityprosasdsniie SHEThANRIbtltesDEyROniaf reb&trs

recepégr halve sg)(7)0v¥£l t hat the -1:1L3 23 Decenmber 2005 WO 2004/ 000805

PCT/ UE20039184%7 bmgs obthe esratonn oiiy, family of ressptore as well gs gaattherg of
such recepéRptord, "mbitepatissl kit | G-pQad 4n ;

receptor. Thg Eorrpoungs ha\%g§ttﬁﬁsmgeen ]?%%dq%&%gg?sog Iseldi %c%ilﬁﬁfsgi ghg}gta]svi ty
at this rdepprioe reseptus.dnaiher endodirbens) dhecdarpotnss al thenmesaat tnviestion act as

stinul ate onstityutiwve si | i responses that the 5-HT2A receptor

di spl ays. %ﬁ?gs_e Sg%ggéra\t/é}.ei%%ﬁ?%ugﬂﬁg Oigﬁf’fﬁ%ﬂﬁ’cfgcﬁﬁi?ra'eneral Formula | are

i nverse agoni 9he @ngsoundsliof agedsral thaulahe $RayE MRS NhaXa tae tﬁ%ﬁﬁg tog to
y

antagoni ze the activation of 5-HT2A receptors that is nmediated by
endog&houglledaing spepteps ek Sisess sondyiapnasodatad svithdmpairgd enstion,rin gerticailar

enbodi nmenj NV | OR das. - o] at. show.a . .
relativel %Eﬁ?%ﬁ % eéf%@%ﬁ@’eﬁ%%%%ﬁl yﬁﬁg‘\%/arrc?g%fqﬁ%’ ‘grﬁ %Aﬁg%ﬁpy%gd 25“10“0“
ser ot oni nigasepited srithlifipragealdvels dfocoapioe stiraulatiyp osplitdnotyipécas scpitaciBhd) ( 5- HT)
famly of rece rs.as well as_.to other, receptors, nost particularly the
rmnoa)r/n' nergic @%@6?@’1’?\‘”@8@5@3@?%@%@# at C§{pfélﬁ nguropgyRinEira! fiseasss %‘l‘%‘?‘f I n

ot her enbpdi sl 1b[¥|EI_Bﬁer€(PrIE@EI§‘Q§ chnsﬁiﬁﬁvpf&ﬁ@ﬁ& SMRRbhRhefdeeftors. | RS
agoni sts at the 5-HT2A subtype of serotonin retceptors.

_ 20  conmstitutive activity might be modified via contacting the relevant receptor with a synthetic
inverse agonist. By directly testing a large number of centrally acting medicinal compounds
with known clinical activity in neuropsychiatric disease, we determined that compounds
with antipsychotic efficacy all shared a common molecular property. Nearly all of these
compounds that are used by psychiatrists to treat psychosis were found to be potent 5-

25  HI2A inverse agonists. This correlation is compelling evidence that S-HT2A receptor
inverse agonism is a molecular mechanism of antipsychotic efficacy in humans.

Detailed pharmacological characterization of a large number of antipsychotic
compounds in our laboratory revealed that they possess broad activity at multiple related
receptor subtypes. Most of these compounds display either agonist, competitive antagonist,

30 or inverse agonist activity at multiple monoaminergic receptor subtypes including
- serotoninergic, dopaminergic, adrenergic, muscarinic and histaminergic receptors. This
broad activity is likely responsible for the sedating, hypotensive, and motor side effects of

these compounds. It follows that the compounds disclosed herein will possess efficacy as,
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The conpounds of general Fornula | may therefore be useful for treating or
15 alleviating synptons of disease conditions associated with inpaired
function, in particular ,elevated |evels of activity, BPespeddd |y 5- HT2A
receptors, whether this inpaired function is associated wth inproper

| evel s o stirul ati on or phenotypi cal aberrati have
previousﬁgiﬁﬁﬁg#ﬁggized that certain neuropsychologicéﬁﬂﬁwgg@gﬁé%ﬁight be
caused by altered levels of constitutive activity of nonoam ne receptors.
Such 20 constitutive activity mght be nodified via contacting the .

rel evant rigeeptaplennovel antipspchetidsc buhvwill dave donirsor 1By severe cideyeffess titgh a

| ar ge nul . ntral ly acting nedicinal conpounds wth known clinica
activitynﬁﬁiﬁﬁgfdﬁgé%%#atric di sease, we determ ned that conpounds wth
anti psychotic efffusCiaGle fitst aspess 8@ AP HIR! Bﬁ&ﬁ al |
of these conpounds that ar%ﬁusedIﬁﬁﬁpSychﬁgﬁgﬁg%%a{%B?gég%hﬁgﬁé 05%3 wer e
found to be potent 5 25 HT2A inverse agonRéts. This correlation is
conpel I i ng evidence that 5-HT2A receptor linverse agonismis a nol ecul ar
mechani sm of antipsychotic efficacy in Nrans. Detail ed phar macol ogi cal
“characterization of a |arge nunber 3 lauti qubotic conpounds in our

| aboratory reveal ed that they posse ivity at multiple related
receptor subtypes. Mst of these compoun di spl ay either agonist,.
conpetitive antagonist, 30 or inversi agofji st aativity at multiple

nonoani nergi ¢ receptor subtypes jap&t Ut ot oni nergi ¢, dopam nergic,
adrenergic, nuscarinic and histaminerlgic ré€eptors. This broad activity
is likely responsible for the sedating¥¥hypotensive, and notor side effects
of these conpounds. It follows that the conpounds disclosed herein wll
possess efficacy as, -14 23 Decenber 2005 WO 2004/ 000808 PCT/ US2003/ 019797
for exanploga phamelced@ballp aysdpeiblcsit, fidestdr, H3¥SahgWrledt! | €SS severe side
~effects than existing compounds. Thus, In the'first aspect, the present
invention"sf&®es to a conpound of Formula |, RlL N MR31l -1-R2 Ar  Ar

2~X~N'1 n W5 en . Ui C acceptabl e.sal.t, amde. . ester, or
prodrug ther eo%, 1@%2&%@%& {hlesg? é\lé%'%o&s%ﬁgg Pgﬂ?etf%llﬁ FB%H)“%%Q%EWW&Y&E‘M
opti onal | pptorzdlyisubdtitatel ghcesrocytyIyd;, ¢ A0g: -
| R* and R® are independently selected from the group conmsisting of hydrogen,
10 Cg-alkyl and halogen or such that R? together with R* forms a ring;

m is selected from the group consisting of 0, 1, and 2;
n is selected from the group consistiﬁg of 1,2, and 3;
Ar' is an optionally substituted aryl or heteroaryl;
W is selected from the group consisting of O and S;
i5 | X is selected from the group consisting of optionally substituted methylene,
optionally substituted ethylene, optionally substituted propylene, optionally substituted
vinylene, and CH,N(R™), wherein RN is selected from hydrogen and C;.¢-alkyl; and
' Ar? is an optionally substituted aryl or heteroaryl.
As discussed, the presence of a heterocyclic substituent at the nitrogen of the
20 piperidine ring of these compounds is considered to improve the bioavailability of the
compounds, in comparison to related compounds known to the person skilled in the art,
In some embodiments, the heterocyclyl or (hetefocyclyl)(i‘l_g-élkyl of R! may be
- optionally substituted. The substituent may be selected from halogen, hydroxy, alkyl,
alkoxy, and amino. In some embodfments, the substituent may be on the alkyl chain or the
- 25  ring system. In further embodiments the substituent is on the ring system.
In certain embodiments, the heterocyclyl ring in R! may be selected from the group

consisting of tetrahydrothiopyran, 4H-pyran, tetrahydropjrran, piperidine, 1,3-dioxin, 1,3-
' : -15- '




optional Iy substituted (heterocyclyl)C _6-alkyl; R2 and R3 are
i ndependently sel ected fromthe group consi sting of hydrogen, 10

Cl-6-al kyl and hal ogen or such that R2 together with RZ3EeREr2095ng: in is
selected fromthe group consisting of 0, 1, and 2; n is selected fromthe

group C‘Wﬁ'% d39809f 1, 27 and 3; Arl is an opti onal1ypg¥§%g&ﬂém%g7aryl or

het er oary I's sel ect ed fromthe group consisting of Xis
~selected fromthe group consisting of optionally substituted nethyl ene,
optional Iy substituted ethyl ene, optionally substituted propyl ene, ‘
~optionall 910%1@33&,%@@@@11 ilﬂﬂilbme,, pipethz{Eid N(Rdathiahe r BiloxBlins 1 gebedtiiene,f r om

hydr ogen is.an t| onally substitut
het.er oar yf"%& s% e t gL ST d’g g‘f"er Blegrofrpde sugm%lﬁ‘éntacéq t he
ni trogen gfiotdising RicREr Hﬂx@ﬁpéﬂaﬂﬁe ofhyaﬁrﬁéﬁ, C&Hﬁ%ﬂﬂéﬂ' GBRSRE Sdxhe

i nprove the bioavailabilit onpounds, 1n conparison to rel ated -
corpoundshebixpror b3 =t5H’éla§l§r>=s dptraﬁwﬁmﬂ@dphwex Hetreh)tdroihmns opwrdinsodpyrealidine,t he

heter h I ma be |

subst | tuté%‘Jr Ong O%ﬁoglr‘?t éﬁ?"g&g @”F’rd ‘E%?PB‘&% Mﬁ’%@v dkyl | .
~al koxy, adidxaly nga dlbﬂoﬁﬁrﬁrel @mﬂmns&thfot@esw@mohﬁ@ NoXiRylidife Obk & HBn & kyl
chain or the .25 ring system 1In further enbodi ments the substituent is on

the ring 3azebdine rP"@é‘Pl!ddF‘?Peen"bt?éP]ﬁ%t thiazofidingetaafdodyicpxathipleng i foRsomgy be
| ected. f t
Cot r ahydr oapduhRas A et QR A0 16T el BIpHTREHE 3 OHARIE T 3 SRR ana

2004/ 0008@&‘&’@&@4&%03/019797 di oxane, 1,4-dioxin, 1,4-dioxane, piperazine,

1, 3- oxat hi ane, oxat hi.i n, oxathlane et rahydrq- 1, 4-t hi azi ne,
21 1, # oxazi neTﬁﬁaraéPﬁ I%Bnggrraaerﬂfm ¢ 8T 7 W%ﬁmaﬂ@eﬂe{lrﬁa Anedibec

acid, di oxaRIREHRAL 01 MHANLO A aif| UIRHEAS | howdVRE, pcﬂ@'a'z?l’%rch& rl:%;ﬁng 6-

hexahydro 1,3,5-tri azi ne, tetrahydrothlophene tetrahydro rroline,
- pyrroli dlnﬂémwrﬁﬁy”ngWMrmemlp)lrrol i di one, pyrazoline, yrazol i di ne,

i mdazoline, i dazol i.di ne, 3- .di.oxol e, ol ape di thiole,

3G Ohi of ane Top SERSH i U 49 etk Mbstted v TR o2 ks dusy Be

oxazol i di apRetutdhwamoR? nad Whirdzald #F ifay 88 4ndepdndslyiepoRe ol tHROFRup
.enbodi ments, the heterocyclyl ring is selected from,1, 3-dioxane,

1, 3- dfoxofensisting o hYﬂ@t&eﬁthr@ﬂSylﬁ and halpgmheorasugh ylat iR togetbermiph B farss ag,
or 7~ et £drifd: Abhoday r@%h@%ﬂs' T Wﬁ%hcéﬁrﬁ%ttsgoﬂgm,% s, gnd 2.

In certain owever e azacy Icrrn
or 7-membered 1ing system with the atoms of the azacyclic ring.

In some embodiments, the azacyclic ring system is selected from

@r@@l@

20 wherein R” and R® are independently selected from the group consisting of hydrogen,
hak_) gen, hydroxyl, and Cy4 alkyl. In certain embodiments R’ and R® are hydrogen.
In other embodiments, R? and R? are hydrogen.
_ In some embodiments, R' is an optionally substituted (heterocycly)Ci.¢-alkyl. In
certain of these embodiments, R' is an optionally substituted (heterocyclyl)methyl, an
25  optionally substituted (heterocyclyl)ethyl, or an optmnally substifuted (heterocyclyl)propyl.
In other embodiments, R' is an optionally substituted (heterocyclyl)ethyl
Ar! is linked to a central nitrogen atom via a short aliphatic chain 1, 2, or 3 carbon
atoms in length. In certain embodiments, n is 1, resulting in a methylene spacer between the

central nitrogen atom and Ar'. Ar' may be an optionally substituted aryl or heteroaryl. In
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menbered ring, wherein mis 1. The azacyclic ring, further to being
substituted at the nitrogen position, my be substituted with R2 and W Rz
and R3 may be independently selected fromthe group 153&6eEbetPRg of
hydrogen, Cl_6-alkyl, and halogen, or such that RZ ltoga;he;\ WILB R3 for][ns a
r|n T ay that RZ and R3 may be biradicals I ch conbine to form
| g-, %@34"6088@ yor 7-menbered ri ngysystemvmth t he PGTHIRR0B3P1Y RE

azacycl ic ring. In sonme enbodi nents, the azacyclic ring systemis selected
fromRRI1 I NN L14 k 7/ \ R 20 wherein R7 and R$ are

i ndependersping embbdinants, fArbm anhoptignadbipsubstitaied taryl ginafonteyeitagiivaents,iBb &fFal

hydroxyl nd Cl 6 al k In cert nhodi ments R7 and R8 are hydrogen I n
ot her 5’3‘?%?[13? F§21 Gt??:‘s“ ai}ﬁ?@éé‘i‘l‘tedll??“?dr%‘)%odl nent s, is an

opt i onal ly subsn& chﬂhﬁ%nﬁmjﬁé@ﬂtﬁl ¥d uEd @01?&'1 §3§lubstitﬁ'ted%ﬁrlt agh?c}{)&l fy'i) SE 4,

enbodi nment s s an optionally substl ute (heterocyc
optional | 93‘1@&!11[9!%4 e0od.ebhy ﬁeulwﬁbmytbﬁlﬂl)aeit-mﬂohutu&d aaiyl 0Py be)laaj/ bybstittieat k:tmbﬂd

h l. d nally '
Subst 1 ut S e BrBRS oA R PG Pt e TR e pliadcierbonh e dgdionst om
via a shomoalmtah@ya@ @0 @iBind, ca’f’banﬁiﬁo%n&ﬁél@@éh B O érﬁuadcﬁﬁeﬁ@ thE 'ﬁaﬂ)%aﬁ ain

embodi ments, n is 1, resulting in a net hyl ene spacer between th
ni trogen a&ﬂwranwhmm othgrembagingais thedpsidgsnad ¢hjorsubst i t ut ed aryI or

Sl GRS

sone enbodlnen 'S an optiona

enbodi menphenyl kagrsubstimted fheRgehalob@mubstituted{AEnyIoh dtoRREAMRIEY phenyl
subst.i | tut ed_ benzyl group. .In certain epbgodinents Ar' is an optionally

subst 14 ut 8Ad Fpino-subgtitatedpbisnyle Iy some smbedimentsciie sulstimephmay bepresent itens  of
t he 4- 5 Ub%ﬁ'deﬁ,%r@toai ¥neTBF (A8 PAlitties, SHASLY §,4CRL o VAW, Tn certain embodiments,

the. substituent is present 1 to 2 times. In some embodiments, Ar! is a 4-substituted aryl

selected from the group consisting of 4-halophenyl and 4-alkylphenyl. In some
embodiments, the phenyl group is 4-fluorophenyl.
i5 In other embodiments, Ar' is an optionally substituted heteroaryl. The heteroaryl
may be substituted with substituents ]mown‘ to the person skilled in the art, such as a Cy.4-
alkyl, Cy¢-alkoxy, catboxyl, amino, hyﬁoxy, thiol, nitro, cyano, guanidino, carbanmido and
‘halogen. '
Further to being linked tq both the azacyclic ring and to Ar' via a short aliphatic
20 chain, the central nitrogen is linked to Ar® via a 2 to 4 carbon spacei‘ unit. This spacer unit
comprises a carbonyl or thiocarbonyl function wherein W is selected from the group
consisting of oxygen and sulfur. In some embodiments W is oxygen.
In certain embodiments, X may be selected from the group consisting of optionally
substituted methylene, optionally substituted ethylene, optionally substituted propylene,
25  optionally substituted vinylene, and CHN(R™). Thus X may extend the spacer unit by 1 to
3 atoms between the central pitrogen and Ar* and render the central nitrogen part of an
- amide or carbamide. In some embodiments, X is sclected from the group consisting of
optionally substituted methylene, optionally substituted ethylene, and CH;N(RN). In some
embodiments, X is an optionally substituted methylene, or CHN(RY), wherein RY may be
30 hydro geﬁ..
In certain embodiments, Ar® may be an optionally substituted aryl ot heteroaryl. In
certajn' embodiments, Ar’ is an optionally substituted aryl. Jn some embodiments, Ar® is a

4-substituted aryl.
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5 to the person skilled in the art, such as a C, -6-al kyl, d -6-al koxy,
carboxyl, am no, hydroxy, thiol, nitro, cyano, guanidino, ~carbam do and
hal ogen. I n some enbodiments, the halogen is fluoro, whiPeemisr Hher

enbodi nents, the halogenis chloro. In other enbodinments, Arl is selected

fromthe sisting of alkyl-substituted phenyl, XV~ S tituted

phenyl , ﬁ%ggﬂ&g(&bstl tuted phenyl, hydroxy-substitut ed)cgjﬁ@%@%m%§and

am no-substituted phenyl. In sone embodi ments, the substituent may be

present 0to 5 tinmes, or O to 4 tines, or O to 3 tines, such as' 0, 1, 2, or

3 times. In cerlpaifurtherboubodimest, Arztlhey bssdiadiéd fiemtthé grompesasikting bDa]RokyﬁES

In sone enbﬁc%l nment s Ar f |§Ha 4 igbstltute aryl _selected fromthe group
¥ R

consi st i ngUBTAEH 4 SBALHy | Sitedhedppayly n B y-8vasEattefent Bhenype
phenyl gr %ﬁnb-%u%t&dté&;ﬁ]%g?? N4 heﬂel%cﬂfﬂyp%]d%ﬁtugcg}ﬂgﬁ nt s, Art is an

optionally substitute eroaryl eter may be substituted with _
substituents krivwwertan Ehnboqhm&tm ztﬂ%nhlaeel—substithmdaml veheedin athe asubSitudnt is

| kyl | b t hi t
Guani 4Pno solaH SR eSS iR of Bl iioys bajkeony by ik bisoy AR pio,
azacyclic HeteB@:y@M' dnf het%iduar}/l' Fndomb @fnﬁao&hﬁda&aﬁﬂe%ub?tﬁu&ﬂ ¥ %&%lé‘c%&fﬁ

~nitrogen is linked to Are via a 2 to 4 carbonh spacer unit. This spacer unit
conpri ses cAlogarBeng bydroxyhinstharponlioxy prepokn nsamcewnn-hntcacys&ﬂcéuﬁw ferom

oygen. | SuEEST LitloR e R APEBRSY ne mplin g e GARO L TR AR 21 i ng

of opti onakbyyrralidistli t ut ed met hyl ene, optionally substi tut ed et hyl ene,

opti onal |y SUb%‘XI tuted propylene, 25 optionally substituted quﬂgl ene, and
cH2N( RR) .~ Thus Ik 2palici 23ReRld the Bresp dayentian relsies|toacampeudsseinstate Eam the
central nig&p0eR %e &fe and render the central nitrogen part of an amde
or carbamde. In so enbodi ments, X is selected fromthe group consi sting
of optionallyA&gb$21, Bl-t[hdmmnyﬂpﬂ@,l]pmmﬁidhﬂ@elyl}yNs(utiMdrblnﬁmyﬁ)&I'Jr(l}l ene, and

. CH2N(R ) . .| mant n optionally substituted nethyl ene,
or g:HZ?\I( “PWNE?“@Vﬁb%gF‘ mcé'éo"ﬁjg’dr ogen I'n Zertai n embodi rrent)s/, Ar e
may be an opti ogngjy (§B‘Qﬁ5${éﬂ1ﬁ%e§1"}rﬂg p@ﬁdlﬂﬂ—ﬁ'}%(ﬁ-&luofd’l‘)en% X THoR

enbodi ments, Are is an optional é Stituted aryl. In sone enbodi nent s,
Are i 85a hydeuydrmedyiptopasy)phenyiiaceBnide dartrate; 2005 WO 20041000808

PCT/ US2003/ 019 nb d fromthe

group consi sti é\g@otﬁo beﬂk/élpgj(lggl{ Fﬁﬁ[%&ﬂb?ﬁ@%gb@%‘fpﬁﬁﬁﬁ fl'? ’ut ed phenyl,

.hydr oxy- subst i N B{B3-Eh)eMyinethylpiperidin-1 -yl)propyl]p1per1dm~4—yl}-N~(4 fluorobenzyl)-2-
{4-isobutoxyphenyl)acetamide, dihydrochloride;

...-|

1-{3-(4- {(4-Fluorobenzyl)-[2-(4-isobutoxyphenyl)acetyl jamino }piperidin-1-
20 yl)propyllpiperidine-4-carboxylic acid methyl ester, dihydrochloride;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-[2-(1-methylpyrrolidin-2-
yl)ethyl]p1per1d1n—4—y1} acetamide, dioxalate;
| N-{1-[3-(2, 6~D1metl1ylmorpho11n-4-y1)propy1]p1per1d1n~4-y1}—N—(4-ﬂuor0benzy1)-
2-(4-isobutoxyphenyl)acetamide, dioxalate;
25 N-(4-Fluorobenzyl)-N-{1-[3- (3-11ydroxyp1per1dm« -yl)propyl]p1per1dm-4~y1}—2~(4—
1sobutoxyphenyl)acetamide, dioxalate; ,
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-[3-(2-methylpiperidin-1-
yhpropyllpiperidin-4-yi} acetamide, dioxalate;
N-(4-Fluorobenzyl)-2-(4-iscbutoxyphenyl)-N-{ 1-(3-pyrrolidin-1 -yl
30 propyl)piperidin-4-yljacetamide, dioxalate;
N-{1-[3-(2,5-Dimethylpyrrolidin-1-yi)propyl]piperidin-4-yl}-N-(4-fluorobenzyl)-2-
(4-isobutoxyphenyl)acetamide, dioxalate;
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am no-substituted phenyl, and heterocyclyl-substituted phenyl. In certain
enbodi nents, Are is a 4-substituted aryl wherein the substituent is 5
sel ected fromthe group consisting of alkyl, al koxy, habdgember 2094r oxy,
am no, -al kyl am no, heterocyclyl, and heteroaiyl. In sorre enbodi nents, the
substitu is*selected from chloro, fluoro, XY,
et hoxy, g";rl%ng@g?/@&%sopropoxy, n- but oxy, sec-butoxy, tert- ﬁ@iooﬂﬁﬁ'}}‘?
trifluoromethoxy, N-morpholinyl, N-pyrrolidinyl, Npyrazolyl, N-trl azol yl
and 2- oxopyrrolidinyl. 10 In another aspect, t he present invention relates
to a conpound e &Flusolionpyh)-DNrél - [?g(%hxﬂmmﬁbﬂplpgndﬁl- -yl)propylJpiperidin-4-

L PRSPl bR gar ) (1 brnera ) (o

N-{1-[2- (1, 3- Didpx@Fhdroth 1§L2L(hnkdwtdx9pmbn§2m}{1bﬂ3((4 (Ewsrog%@ml&x@ [4--(2-
15 hydr oxy-2-net h Ipropo phenyl ] acet ai ni tar
N (4- Fl uorepeaiigs % ]éWéM‘&l}Wf)’fa@d@mX%@ut oxyphenyl )acet ami de; N

1-[3-£3,5-Di
(411 uer obear sy 5P RS ERalL R R OBt N Tl syisgpropat >
1-[3-(4- {o@:é-dihmlrcﬁmaeqz)pkapyﬂmﬁeﬁdwma@mﬁfﬁemialasetyl]al ui no} pi peridin-|-
20 yl) propyl]piperidine-4-carboxylic acid nmethyl ester, dihydrochloride;

(4- Fl uor oben2Yl3- (%Fbqu%ﬁx%baglbhleh&[%(ﬂs{)ﬂsquom%ﬁ%gwwthhafa di n-2

N-

(5 (SRR S U By Al BI Phbide oxlatey 1
(Nfl( f4 I UOL SPené%E§—|{4—Fll\ll_(weheamjdm-ﬂ\b{<yﬁﬂqéhﬂﬂ))lmwm/c?iﬂo—dxmhﬂmtb 25
1-[ 3- é &@’ﬁ?#&ﬁfiﬁﬁw -39 Browpy Y hsrpRacetide oraletes (4.

i sobut ox henl it " .
eyl ) ) LA 2obat oy ang PRI IBipeti s T 3l(& Muorobenzyl)-2-(4

yl ) propy! J§# H@Pib’ﬂlil@iﬁ}’ ageigroides ewaladis, di oxal at e;

B‘r pyl ) pi pert dit o1 AT0B SR e DU SR bt e ARIGRO g0
1-[3-(2, 51@bmwm@m)awtmﬂida dxaydtg;pr opyl ] pi peridi n-4-yl}

-N-(4-fl uorobenzyl) (4-1sobut oxyphenyl ) acet am de, dioxal ate; 23 Decenber

2005 WO 200410@6@*&%@7@8@%@#@? ﬁvlpendln—4-yi}-N-[2 -(4-fluorophenyl)ethyi]-2-(4-

N- (4- Fl uor %n[n% r oxynet hyl eridin

1- 3(/I )prgp ] pi g%llf y_ﬁé - F(O%%ﬁ?% i )s(gbut oiyglhgny: ):acet am de, di oxal ate;
N- (4- Fl uor obenﬂl-l{)—[Z—(( a—DmEMuﬂqi)ﬁmyﬁpmlel)ldm-4 -1 N-(f-Fluotdbensyl)-2-(4-

) -1 sopr op)é

opoxypxhenyl)acetaamde tarfrate;
N-{1-[2-(1,3-Dioxan-2-ylethyllpiperidin-4-y1}-N-(4-fluorobenzyl)-N'-(4-
20  isobutoxybenzyl)carbamide, tartrate;
N-{1-{2-(1 ,3—Dioxan—Z—yl)ethyl]piperidill-élfyl} -N-(4-fluorobenzyl)-2-(4-
fluorophenyl)acetamide, tartrate; '
N-{1-[2-(1,3-Dioxan-2-yl)ethylipiperidin-4-yl} -N-(4-fluorobenzyl)-2-p-
tolylacetamide, tartrate;
25 2-Benzofuran-5-yl-N-{1-[2-(1,3- dloxan-2~yl)ethy1]p1pend1n-4~—yl}-N-(4-
" ﬂuorobenzyl)aceta:imde tartrate;
2-(2,3-Dihydrobenzofuran-5-y1)-N-{1-[2-(1 ,3-dioxan—2—y1)ethy1]pip eridin-4-y1} -N-
(4-fluorobenzyl)acetamide, tartrate; |
N-{1-[2-(2,2-Dimethyl-1,3-dioxolan-4-yl)ethyl]piperidin-4-y1} ~N~(4—ﬂuorobenzy1)
30 2-(4-isobutoxyphenyl)acetamide, tartrate;
N-{1-[2-(1,3-Dioxan-4-yl)ethyl|piperidin-4-y1} -N-(4-fluorobenzyl)amine;
N-{1-[2-(1,3-Dioxan-4-ylethyl]piperidin-4-yl}-N-(4-fluorobenzyl)-2-(4-
i_sobutoxyphenyl) acetamide, tartrate; |
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oxazol.idi n-3-yl)propyl } pi peridin-4-yl }acetam de, oxalate; 5 N[2- (4

Fl uor ophenyl ) et hyl } - 2-(4-i sobut oxyphenyl ) - N-{ 1- [ 3- (4- (S) - soprog)

ox0- oxazol i di n-3-yl ) propyl ] pi peri di n-4-yl }acet am de, &b Bgcgmber 2005
N-[ 2- (4- Fl uor ophenyl ) et hyl ] N-{1-[3-(4-(S)-isopropyl - 2 oxo oxazolidin-3
yl )prop n-4-yl}-2-(4propoxyphenyl )acetam dée, o ;

N-(4-Flu 02198‘%]?&) N { 1-[3-(4-(S )-isopropyl -2-oxo- &’?ﬁ"ﬂ’%&‘ﬂﬁé’ -

yl) propyl ] pi peridin-4-yl}-2-(4- propoxyphenyl ) acet ar ni de, oxal at e;
1-[2-(1, 3-Di oxan- 2-yl)ethyl]piperidin-4-yl}-N(4-fl uorobenzyl)--2-(4-
ut oxyphenyIN-dtd2«j3eldioxaxaiydletiyl]piperidin-4-yl} -N-(4-fluorobenzyl)-2-(4-

et hyl di n-4-yl
E fljﬁﬁﬁ'rl?fﬁﬂ’@ﬁwli%b@ﬁ&bﬁ i ] p| peg?;bu!t gxypKe%yl )acet am de, oxal ate; 15
-[2- (1, 3- Dopia h&ﬁhﬁ%ﬂ- 1qu§a@sggaéaw1}ewjp?peqﬂﬁ gy sopenyl) et iyl | -

4-
2-
propoxyphenyi taxn
2- (ﬂll@rowmeanyﬂc) @nmﬂe; pi peridin 4-yl}-N-(4-fluorobenzyl)-2-(4--

[
Py Begié)nii«?iﬁ”wﬁwﬁﬁ%-@ RGOSR a2 G SeiigielidT . 20
Ut oxy h@ﬁim-@?}«acétﬁﬁﬁc{eahﬁim&ﬂﬂoﬁde

o

[2-(1, 3- oxan ) et hﬁ/ {) peridini - 54 f 1 uor obenzyl ) - 2- (4-
uor ophenyl ) ace @y)r}ﬁ-[(@-methylbenzyl) N~{1 -[2-(2-0xo-imidazolidin-1-
{

N{1-[2- (id,%%fdhgﬂ%%r %1 Xﬁ}%&%&nﬁél Bﬁ{roaﬂonée y1l} -N-(4-fluorobenzyl)-2-p-

ol yl acet

rat

Benzof ur an- 5-N{4Md&o$eaz§1%23(4dn@xa¢m@phéﬁ)¢yhy 1]~[F?J~¢29c5}¢odinﬁld&zo§h|d}n-k~l= (4- f

uorobenzyl )acetam de, tartrate dro enzofuran-5-yl )N {

_[ 2101, YDathyilamepidin- ﬂ@i}r@yﬂ]ﬂaﬂ@ byciraqﬁﬂomdfy 1} -

[ or obenzy e sty o QLR R M ff% o rovo 23 diyiro
(if 1; I B@mhtgmz@dz)al—l WP%melmnﬂm@yMpbﬁmyli@eahﬁgaﬁlomde tart r?t e; N { &I—
% (1. 5 O ox G ey flntond-aiides i RS rEaERa T 225 4. ¢

[
sobut oxy phaRYtHaE r 2005 WO 20041000. 808
PCT[ US2003/ TRALPAEANRN (Hftctth Riehs AfaBetanmddt, RFabIBARS

N-11- 13- ( 1, 3- DiZotdaMethoyypaaryDHY it mesthdbenzal) ¥ {IN3(@-xordsd obenzyl ) - 2- (4-
dihydrobenzoimidazol-1-yl)propyllpiperidin-4-yl}-acetamide, hydrochloride;
N-(4-Fluorobenzyl)-2-(4-isopropoxyphenyl)-N-{1-[4-(2-0x0-2,3-
dihydrob enzoimidazol—l-yl)butyl]pii)eridin-A’L-yl} acetamide, hydrochloride;
N-{1-[2-(2,4-Dioxo-1,4-dihydro-2H-quinazolin-3-yl)ethyl]piperidin-4-yl } -N-(4-
20  fluorobenzyl)-2-(4-isopropoxyphenyl)acetamide, hydrochloride;

t
2-

|
1-
(4-
1-1
B\
[ 2-
1-
[

4-(4-Fluorobenzylamino)-piperidine-1-carboxylic acid benzyl ester;
N-(1-Benzyloxycarbonylpiperidin-4-y1)-N-(4-fluorobenzyl)-N'-(4-
isopropoxybenzyl)cérb amide; '
N-(4-Fluorobenzyl)-N -(4-isopropoxybenzyl)-N-piperidin-4-yl-carbamide, oxalate;
25 N-{1-[2-(1,3-Dioxolan-2-yl)ethyl]piperidin-4-y1} -N-(4-fluorobenzyl)-N"-(4-
isopropoxy-benzyl)carbamide, oxalate; | _
N-{1-[2-(1,3-Dioxolan-2-yDethyllpip eridin—#-yl} -2—(4—méthoxyphenyl) -N-(4-
methylbenzyl)acetamide, hydrochloride;
N-{1-[2-(1,3-Dioxolan-2-yl)ethyl}piperidin-4-y1}-N-(4-fluorobenzyl)-2-(4-
30 isobutoxyphenyl)acetamide, hydrochloride; |
N-{1-[2-(1,3-Dioxolan-2-yi)ethyl]piperidin-4-yl}-2-(4-isopropoxypheny})-N-(4-
methylbenzyl)acetamide, hydrochloride; | |
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tifluoronet hyl phenyl)acetaniide, tartrate;
2- (4- Cyanophenyl )-N-11-[ 2- (1, 3-di oxa-a-4-yl)ethyl ] piperidin-4-yll-N(4-

fl uorobenzyl ) acetanmi de, tartrate; 5 23 December 2005
N- (4~- Fl uor obenzyl ) - 2- (4-i sobut oxyphenyl ) - N-{I| -[ 2- (2- oxo-i m dazol i din-| -
yl) et hyl jnab proaosbses 4- yl | aoet ami de, hydrochl ori de; PCT/US2003/019797

- 2-(4-Met hoxyphenyl ) - N- (4- net hyl benzyl ) - N-{I -[ 2-(2-oxo0-i.m dazolidin-|
yl)ethyl ] piperidi-n-4-yl) acetam de, hydrochloride; . '
N- (4- Fl uor oben%{&- 2-(4-1sopropoxyphenyl)-N-fl -LZ- %2- oxo-i m dazolidin-1- 10
yl ) et hyl ] pi per i ‘& -[2-4}1 3 Bioxplani 2o ethyliniparidiedd &-N-(4-fluorobenzyl)-2-(4-

N-(4-Fl = = h |)-N-{I-[3-(3-nethyl -2- -2, 3-di hyd
roS beﬁggﬁen?@%%q@:a%i iprogﬁ‘fag%%gr?g%/nz 4- yl{j kgce'g am'nge; yhydrg)éﬁl ori del; Y
N-fl-[2-(2,4- DiMé—mueﬁehﬁnhym-@ﬂs@:bpdx@baiziﬂ)LN_S{-1y[I2)§3)herﬂ@h}ﬂq_r, 3din-4-yll-2
-(4 metho cpren_ %' %ﬁpm‘ Lot r%]lélgenzyl )acetaniide, hydrochloride; is

2- (4- Met ho‘%% @‘?ﬁy/# ) ipgrdintdndnearbamides oxajate; 2- oxo- 2, 3-

di hydr gbenzoi m 1oke I D [ d0- |78 j drochl ori de;
N (4 Fluor obenay Btk a0 R E S B 5 SNG4

di hydr oberptepyhnieerilin-4-ylcjtbatnds, pxagetej di n- 4-yl | ac, et ami de, hydrochl ori de;

N f | -[2-(2,4; D - 4-di ro-.2 ui i.n-3-yl)ethyl]piperidind-yil
N (4- 2([) 1£| u%&@@wmjﬁe}yﬂg@ﬁwﬂaﬂ %ﬁg\ﬁ 45%@8!%%? i”‘h%l,eh%%%gm?@ﬁllbri ée;
4- (4- Fl uorphiizindae, dixrdhReidedi ne- 1 -carboxylic acid benzyl ester;

N- (I - Benzyl oxycar bonyl pi peri di n-4-yl)-N-(4-fl uorobenzyl)-N - (4-
i sopr opoxybenz ﬂ-%%eﬁmxyphml)—N -(4-methy1benzy1)—N -[1-3 -morpho1in~4—y1propyl)pipe1idjn_
N-(4- -3 N - | b 1) - N-pi idin-4-yl- bam de,
oxgl aEQ?Or%gﬁ%%ﬁlaydiﬁyﬁr&%?ﬁdgpoxy enzyl) pi peri .| n yl - car banm de
1-[2-(1, 3-Di ox W‘@‘Fﬁmﬂﬁe_ﬁﬁ)ﬂﬂz](@ﬁmﬁﬂyﬁ}&ywﬁ({Mﬁ-ﬁl&rbh&ﬁﬁ@ﬁnZy| )-N - (4-
1 sopropoxy-benz I,gcar,bam de, oxal ate; I

1-[2-(1, SRR Dy lacetppdep ditiydrochloride; N
| 53; :)g'h be{ égl M4 PSRRI plo S freny TRV Y DENAM iCELAN- 1 1 de,
N-11-]2-( PI@@Pmﬁdldanéi—Zd]yd;e)tmidyJ dihydrechidtide;- 4- yl | - N- (4-f | uor obenzyl) - 2- (4-

30 igpbut taTnide, hydrochl oride;

{11301 3 D SRbr e G L AP RAbAD AL £ piperidiiptdboxy phenyl ) -\
4- i net hypr&gMpigeriabel aiicabafide, Sysechl oi i de; 23 Decenber 2005 WO

2004/ 000808 PCT/ US2003/ 019797 N- { '

1- 2- (1, 3- Di oxdV-éhFRioyebeatly N i penprationryenzy)-N-t-(3H(S) deisaipopylyl) - 2- ( 4-
propoxyph %QX%C)]ﬂﬁ'Eﬁl-alqrﬂl?ropﬁ%iﬁér? in-4-yl]carbamide, tartrate;
' N-(4-Fluorobenzyl)-N~(4-isopropoxybenzyl)-N-{1-[2-(2,5,5-trimethyl-1,3-dioxan-
20 2-yl)ethyl] } piperidin-4-yl]carbamide, oxalate;
N-{1-[3-(1 ,3-Dioxolan—2—y1)propyl}piperidin-4—yl} -N-(4-fluorobenzyl)-N"-(4-
1sopropoxybenzyl)carbamide, oxalate; -
N-{1-(2,2-Dimethyl-1,3-dioxan-5-ylpiperidin-4-yi] -N-(4-fluorobenzyl)-N"-(4-
| isopropoxybenzyl)carbamide, oxalate; |
25 N-(4-Fluorobenzyl)-N‘~(4-isopropoxybenzyl)-N-{[2-(1-methyl pyrrolidin-2-
yDethyl]-piperidin-4-y1} carbamide, oxalate; -
N-[1-(2,2-Dimethyl-1,3-dioxan-5-yl)piperidin-4-yl}-N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)acetamide, oxalate;
N-[1-(1,3-Dioxan-5-yl)-piperidin-4-yl)-N-(4-fluorobenzyl)-2-(4-
30 isobutoxyphenyl)acetamide, tarirate;
N-[1-(2,2-Dimethyl-1,3-dioxan-5-yl)piperidin-4-yl]-N-(4-fluorobenzyl)-2-(4-
fluorophenyl)acetamide, tartrate;
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N- (4- Fl uorobenzyl ) -N - (4-isopropoxybenzyl) N-{1-[2-((S)-4-nethyl-I, 3-.

di oxol ane- 2-yl ) et hyl ] pi peri di n-4-yl }carbam de, oxalate; .5 ‘N (4-Fl uoroben
zyl) N -(4-isopropoxybenzyl)-N [1-(3-norpholin-4-yl-  23December2003

propyl ) pi peridi n-4-yl]carbam de, oxal ate; 2-(4-Mthoxyphenyl)-N

4- et hy, 1-(2- hohn- 4-yl et hyl di n:" 4+ e,
e ovpeehgioldls - (2 or phohn- -yl ethyl) pipertdin: 4 iR AT

2- (4- Met hoxyphenyl ) - N- (4- net hyl benzyl ) - N-[ 1 - (3-rnorpholin-4-yl propyl)p| peri
din- -1o 4-yl]acetam de, dihydrochlori de;

N- (4- Fuuor obe nﬁly{l)-%(%%ﬂb@iﬁm‘bﬂ)@hﬂﬂﬂlpgﬂdmmk-ﬂ thoflpenobenzyh)-2-(4-
I I t d di hyd hl d
yN- angruéﬁh%%hheq\@aﬁe%ﬁ Bf?%oiyphlenzl ;O& [irl(Ser nor pphol i n-4-yl
pr opyl ) pi peri dNn{14EZ¥{Ilmmm-ﬁlgethﬁﬂﬁlyd{(ﬁﬁrmﬂ}-Nim-ﬂu&obleﬁﬁrl)@-@@r obenzyl )

- (4-1 sopropoxybenzyl eridin yl
pr opy! ) pi E’@%qu%@tho %)f ﬁ‘iﬂ@éde #at e;
N(4-F b ) - | -
Y, (8- o obense N el b sger ROKIBRRIN 0 LAs ot Shedpepiopy

N- (4-Fl uopmbem;hbmylbdtce(aﬂnﬂ@wmpxybenzyI) N

{1-12-(2,5,5 th an-_ 20 2-yl)eth pi peridin 4-y|]carbam de,
_oxal ate; N {1 r 23 ar%mﬁs&z% F?@WFWBM‘&'&%‘%W@FPW%? -yDpiperidin-4-

N (4-fl UO{JP]’Q:% “t -m(34- |sopr opoxybenzyl )car bam de, oxal ate; N

1- (2, 2- D et hyl - 1 3 di oxan-5-yl ) pi peridin-4-yl]-N(4-fluorobenzyl)-N -(4-

i sopr opoxyben zN-Meﬁlmmbmte'l}l}k&imbmpxﬁmenyl)ﬂ-[1 (tetrahydropyran-4-

4- Fl 1) - N 21 t hyl l'i di n-2-
§| P e e A e R
1- (2; 2- Di met hyNe&. BrugioBé@R1)22-Y4- ldébﬂtoﬁiﬂkﬁhﬁ?‘ﬁ gi-]:i*({e&aﬁ&ds!@ﬁﬁ@@ﬂzyu 2- (4-
i sobut oxyphenyl ) acet am de, "oxal at
- Di oxan- 5yDsthyliniveredindryilageiamidatgrirate] yor obenzyl ) - 2- (4- 30
but h g
15220 et hy QAR E R FRb SRR Grtipbrfiopaps By - 2- (-
f 1 uor opheylacraadianmtate;t artrate;. 23 Decenber 2005 WO 2004/ 000808
PCT/ US2003/ 019797 N-{1-[2-(1, 3- D oxan- yethyl ] piperidin-4-yl}
N-( 4-¥3 uor obenBiily((Bx M—DWWWQH ﬂé’é@r%ﬁﬂﬂ% -(Ailorqbenayl)-Re(3-

{1-[2-(1, ﬁoﬂﬁt%fﬂﬁeﬂylydc)ataﬁhﬂéﬁltlrﬂh{%,er i d| n-4-yl'} N (4-fluorobenzyl)-2-(4-
N-{1-[2-((4S)-1,3-Dioxane-4-yhethyl]piperidine-4-yl }-N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)acetamide, tartrate; |
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y1} -N-(4-fluorobenzyl) amine;
20 2-(4-Benzyloxyphenyl)-N- {1-[2-(1,3-dioxan-2-yl}ethyl]piperidin-4-yl}-N-(4-
- fluorobenzyl)acetamide, tartrate;
N-{1-{2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-yl}-N-(4-flnorobenzyl)-2-(4-
hydroxyphenyl)-acetamide, tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-yl}-N-(4-fluorobenzyl)-2-(4-
25  methoxyphenyl)-acetamide, tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-yl }-N-{4-fluorobenzyl}-2-(4-
1sopropylphenyl)-acetamide, tartrate; |
N-{1-[2-(1,3-Dioxan-2-yl)ethyl [piperidin-4-y1}-N-(4-fluorobenzyl)-2-(4-
trifluoromethoxy-phenyl)acetamide, tartrate;
30 N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y1}-N-(4-fluorobenzyi)-2-(4-

ethoxyphenyl}-acetamide, oxalate;
N-{1-[2-(1,3-Dioxan-2-yDethyl]piperidin-4-yl}-N-(4-fluorobenzyl)-2-(4-

isopropoxyphenyl)-acetamide, oxalate;
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tri#l uoronmet hoxyphenyl) acetam .de, tartrate: 5 N{1-[2-(1,3 D oxan-4-yl)
ethylj pi peridin-4-yl}-N (4-fluorobenzyl)-2-(4- propoxyphenyl)acetam de,
tartrate; N-(4-Fluorobenzyl)-2-(4- isobutoxyphenyl) N-[Z-December 2005
(tetrahydropyran-4 yl) piperidin-4- yl] acetam de, tartrate;

N-(4-F §idudok - 2- (4- 1sobut oxyphenyl) N-[1-(tetrah 10
yl methyl) piperidin-4-yl]acetamde, tartrate; N-(4- FETRRYSiHo7

Fl'uor obenzyl ) - 2- (4-i sobut oxyphenyl )-N f 1-[2- (tetrahydropyran-4

I hyl ] pi d
)Iél Lg; o)l;e]nglylo)eE éf{]z[% (ﬁ%‘ldi%?f’g;?;y etﬁyl Iglgél%f{i}g'hsﬂh%%bﬂyi?@he@ﬂ)r% pi peridi n- 4-

yl]aceta N-[1- ((S)-3, 5- D hydroxypentyl)
pi peri di %Hﬁlyl&?faﬁléé %ﬁlh{?Fobenzyl )-2-(4- isobutoxyphenyl)acetam de,

Hﬂt r aL e; N { Nedl-B(1, %Qleﬂan&—ﬁl)ﬂkﬂﬂmp@ft@nh ﬂgﬂ}v}{ I@?ﬂﬁ{ob@hzgk&%wtﬂ} N-(4-
uor oben - I SO en acetam de, tartrate;

1-[2-(1, 3%%?’29 éﬁgig)"p ﬂ aﬁﬁ é@ din 4-yl1l} N-(4-fluorobenzyl) am ne; 20
2- (4-Bgnzy! oxymhg{lyi %5 5*])1&1@&%!121 @élﬂ%&tﬂk@ﬂ?ﬂlggjpgt’e}lgm—&y N efluorghengyl)-2-

et hyl ] pi peri di n- | uor obenz rer
1-[2-(1, 3(ﬁsoh@¢nxwf5enyléadq§amtdqappdauem n-4-yl} -N -(4-fluorobenzyl)-2-(4-

291 ot iyl ) ot per O PR PEREY -lspﬁygpgaéngp%ﬁ-%ﬁ% AR y11,3-ioxan-2-

et hoxy phef)sthyt péfiidin- ﬂl@l}ab@tﬁﬁfﬂt@xalé}b { 1-[2-(1,3-Dioxan-2-yl)ethyl]

pi peri din- 4 yl 4-f| uor gbenzyl )-2-(4- isoprop henyl ) - acet am de,
tartrate; k:t@[- (’IP Sﬂfﬁil)o%céﬂwlsg P}mhqwl}-bf bbﬁ%ﬂ&m%nyuhyl& 3-dioxolan-2-

-N- (45741 u 0 .hoxy-phenyl )acetam de, tartrate; 30
N-{1-T 6 ?f)gtﬁ%q Ylotiafy ;&,e}ta%ét IS ST Lk yl }- N (4-f 1 uor obenzyl ) - 2- (4-
et hoxyphenyl ) - anen-mx(@@mmﬂwm B:didkan{2-yl)ethyl|piperidin-4-yl}-N-(4-fluorobenzyl)-2-

1-12-(1,3 an2y| ] |per|d|n4yl} N- (4-fl uor obenzyl) -2-(4-
|sopropox9‘€ﬁ8ﬁ PYYRIER lgf’rﬁeégﬂ RAMalFe; -22 23 Decenber 2005 WD 2004/ 000808

_ZC; { ?5&)?2/ gﬁgg\}?@bﬁg@k éﬁ)lN:?{g %C{E@g g%iﬂ ﬁtz.ham Bfaﬁ%fﬁ?étﬁ'yu piperidin-4-
_ yl}-2- (4—tnﬂuoromethoxyphenyl)acetamlde oxalate
15 N-(4-Fluorobenzyl)-2-(4-isopropylphenyl)-N- {1-[2-((S)-4-methyl-1,3-dioxolan-2-
yhethyl]-piperidin-4-yl}acetamide, oxalate;
N-(4-Fluorobenzyl)-N- {1-[2-((R)-4-methyl-1,3-dioxan-2-yl)ethyl] piperidin-4-y1}-
2-(4-trifluoromethoxyphenyl)acetamide, oxalate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-]2-(2,5,5-trimethyl-1,3-dioxan-2-
20 ylethyl] piperidin-4-yl}acetamide, oxalate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-[ 2-(2-methyi-1,3-dioxolan-2-
. yDethyl]-piperidin-4-yl}acetamide, oxalate; |
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-{3-(1 ,3-di0xolan-2—r
yl)propyllpiperidin-4-yl} acetamide, tartrate;
25 N—(4-Fhiorobenzy1)—2-(4-isobutoxypheny1)—N— {1-(3-piperidin-1-yl-
- prop_yl)piperidin—4-yl}-acefamide, dihydrochloride;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-[2-(tetraliydropyran-2-
yloxy)ethyl]-piperidin-4-yl} acetamide, oxalate; _
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-[3-(2-oxo-piperidin-1-
30  ylpropyllpiperidin-4-yi}acetamide;
) N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-[3-(2-oxo-pyrrolidin-1-
yDpropyllpiperidin-4-yl}acetamide, hydrochloride;
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1-[2- (1, 3-Di oxan-2-yl)ethyl ] piperidin 4-yl}-N(4- quorobenzyI) 2-[4-(2-
or oet hoxy) - phenyl ] acet am de, oxalate; 5 N
[ 2- (5, 5-Di net hyl -1, 3di oxan-2-yl)etliyl]piperidin-4-yp3Dagnigr300%or obenzyl

N-{
flu
{1
i sobut oxyphenyl ) acet am de,. oxal at e;

u 2- (4-7T sobut oxyphenyl ) - N- { e
R)%(?Igﬁg/ta%h% 1, 3-di oxan-2- yl)ethyl]-piperidin- 4P§FIU§%%0?Q%7%

(4-
F
(
ate; N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N {
(
te
di

(
N-
(
-((S)-4-nmethyl -1, 3-di oxol an-2- 10 yl)ethyl]-piperidin-4-yl} acetam de,
(

2
( I

1-1

oxa

1-

oxg ate; N { |N-({-FJL(MQIfﬁnE)jAME(ﬁy*&bﬁtox&phmhyt)»@{{i2[35(’(3)eumpbiqpybémd+ n-4-yl }
- 4-f | uoro L SO A?Xﬁphe d)ace am de, oxal ate;

4- Fl ud¥sp )yl I?H ﬂpg)e(l? FAURE ?t?'fé-I ©q 0% fﬁ‘?’oxol an- 2- yI )et hyl ]
ri | in-4-- Wy 4@1&@36&{&54&%@& @Be; 15

Vg

F uorobe )-2-(4-isopropyl phenyl) {1- ?gg((S) 4- rret hyI 1 3-di oxol an..
2- yl) et g mi]pmmdirhhyl};ab@ taskeaon adads; oxal ate; N-(4-Fl uorobenzyl )-N
1-[2

A oA BT i n
N- (4- Fl uoroxagstily-3-syphdinyil %ﬁﬁﬁx&.@ gwhh[d&taf&dte[z (2,5, 5- tr| met hyl -1, 3
- di oxan-2- 20 {j)et hyl ] pi peri di n-4- }acet ani de, oxal at e;

(4- Fl uor obenzyl (‘?Féwi@?@bﬂﬂﬁiﬂmemh@ﬂ{YB Wof1¢[3- (ﬁ'@rﬁﬂhyl%-sxmommlahxe

) et hyl ] 4§ L t
Kl_ % 2_ Fyug;ag%lg?%ﬂ%]ﬂlﬁépﬁggﬁuwéheny%}tg'\"e {I -[3-(1, 3-di oxol an- 2-
ﬂ_ ) BI’ g }oyl ] pi perN@-F{mwﬁlﬁﬂgﬁqmlﬁmr?td)@?hﬁ@l)?Q-{35[2 (1, 3-0)g)thlolfn-2l-—
prf)pyl g?é&eﬁa Hlpﬁnap'?‘l" b%gﬁg‘;ﬂgé fdgtpﬁﬁ?z oc?ﬂ o§| dgl pert ity
D7 vy et oyl 1S A At 3PN Y PACI ok cligtpfer b ARy an- 2
N (4- FI uortbiosshentyl)-asigtide shitartratey pheny| ) - N-{ 1- [ 3- ( 2- oxo- pi peri din-1- 30

X 13" BPlot obendyy 1341 misBte SR S Beipescinc y0 A ool s ai - 1

yl) propyl hﬁﬁ{ﬁ%&lﬂiﬂ@ wihaeahand, desaripudr ochl ori de; 23 Decenber 2005 WO
2004/ 000808 PCT/ US2 /0 9797 N (4-Fl uorobenzi/}l)\I 4- |sobutoe/phenyl) N {

1-[ 3- (1_§R) 4-j sdﬁbﬂbﬂ%(l 3-Dioggipy2-yl)ethyDpiperidin-4-yl} - -(4~ uorobenzyl)-2-(4
Kli(?ézl?::: SL%‘%@Ezyﬁf%bkg @f)m‘?dxyp eﬁ%f?;:ewgnldﬁ ?)Z(al)igeoxazol i di n-3-
N-{1-[2-(1,3-Dioxan-2-yl)ethyl)piperidin-4-y1 } -N-(4-fluorobenzyl)-2-(4-(1-
nitropropyl)-phenyli)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-ylyethylpiperidin-4-y1} -N-(4-fluorobenzyl)-2-[4-(2-
20 oxopyrrolidin-1-yl)phenyl)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl)piperidin-4-y1}-N-{4-fluorobenzyl)-2-(4-
isobutylsulfanyl-phenyl)acetamide, I-tartrate; _
N-{1-{2-(1,3-Dioxan-2-yl)ethyl)piperidin-4-y1}-N-(4-fluorobenzyi)-2-(4-
iodophenyl}-acetamide, L-tartrate;
25 2-(4-Acetophenyl)-N- {1-[2-(1,3-dioxan-2-yl}ethyl)piperidin-4-y1}-N-(4-
fluorobenzyl)-acetamide, L-tartrate; | _
2-[4-(1-Hydroxyiminoethyl)phenyl]-N- {1-[2-(1,3-dioxan-2-yethyl)piperidin-4-
y1}-N-(4-fluorobenzyl)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-yDethyl)piperidin-4-y1}-N-(4-fluorobenzyl)-2-(4-
30  morpholin-4-yl-phenyl)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-yethyl)piperidin-4-y1 } -N-(4-fluorobenzyl)-2-(4-pyrazol-1-
yl-phenyl)acetamide, L-tartrate;

4-
2-
I
2
I
N- (
(
e
4-

N- -
pi p
N-(
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yl ) propyl ] pi peridin-4-yl} acetam de, oxalate; 5 N
(4- Fl uor obenzyl) - 2- (4-i sobut oxyphenyl ) - N-{1--[3-((S)-4-net hyI 2- 0XO0-
oxazol i di n-3-yl ) propyl ] pi peri di n-4-yl }acet ani de, t art r agEPecember 2003
N- (4- Fl uor obenzyl ) - 2- (4-i sobut oxyphenyl ) - N { _ o _
1- [ 3- ( ( Swvoreosibnkes2- 0X0- oxazol i di xr 3-yl)-propyl]pi perr@kmﬁﬁﬁ}ﬁgﬁ;et am de,
oxal ate; N-(4-Fl uorobenzyl ) - 2- (4-i sobut oxyphenyl ) - N- .
-[ 2- (-1, 3-oxot hi ol an-2- 1. yI )et hyl ] pi per2| di n- 4hy: %acet a_mdﬁ_e, 4L-]t?rtNt?Ze;
2- (4- Bronophen 3- di oxan ) et eridhi-4-yl}- -
fl l(JOI‘ obenzsl ) - i\té! i?ﬁdjé DlEXiinaw})ak-éle‘fh&rletl{wl plpendm 4- E)} ~(4-fluorobenzyl)-2-(4-

1-[2-(1, 31@]9*@,[5,1,%@{1 gémlhgllp@#?ﬂ ibN-4-yl}- N-(4 fl uorobenzyl)-2-(4-

i sobut yl am no- E enyl’) acet anude attrate;

N-{1-[2-(1,3- )Eb'lﬁz 21,94glexay4-ype¢@npmenalﬁ=@t>11}} N ({Aublodeiaeniathyragol -

ro Iamn ace L-tartrate; N {
E [gy(l 3 Wﬂ%gt dt(?aﬁﬁ‘fl'}%ﬁﬁeperldl n--4-yl}-N-(4-fluorobenzyl)-2-(4-(1

i I {4- (4=
201 &) 05 o Py PR bR Db & e S (rilsrobenay) P4 2 20

oxopyrr ol F&?bﬂtoxmhe)lmﬂmiayﬂn)iadmm de, L-tartrate; N-{1- [2 (1, 3- Di oxan

20t )P AR D S BLARARRAG -5 v ety o

N-{1-]2- (ispButﬁxmnygadetahﬁa@xéﬁlatep%d di n-4-y1} N (4-fluorobenzyl)-2-(4-
| odophenyl ) -acetaride, L-tartrate;

2- (4- Ac et ophenw {L-R2 (113@om—%yﬁc@x&mp@wnﬂeﬂw Y4 flpeobetinyl)-fA-{ I\ ¢44-

fl uor ))IQ ¢ 2-[4- (1- Hydr oxyi mi noet hyl ) phenyl ] - N- {
| [2 oxaf@%@%%&ﬁ pi pe‘fgft“& h-4- yl}-N(4-fluorobenzyl)acetani de,
art rat e; N-Ap datp@- (ht, ﬁresdat drtedhios Wake otidd it RRRIpdUAIA oF Fobmula T are
(4f|uo enz l.i oli n-4-yl-phenyl)acetam de, L-tartrate;
{ 1-[28 1% tg ﬂ’\{%ﬁ%ms of the S—HTZX subtype of hiiman serofonin receptors. The invention
I)eth | g [ vk}

p)heny?/%%lget g%blgéeml_es ftgr% rné%&é (%4 @i ﬁﬁ%% %ﬁfé’% Qéoﬁlﬁgm receptor

CT1/ US200S7ropidstey Cpntp(.l_tu{thl(elmﬁmﬁhmmarrec&pydr) orla mpt)tbk%nl (&inkaihié]%]'lglt?e al_I(I:Oeq[Oaarrﬁuéee

2 ftSd ! nreée%gl} |Xgh(en efttelctli'\(f)er a(:)rrtzg n% one o more ofs tﬁe COIlljlp(())u)\ildFS) as d%e/ﬁned herein. The
2-(1, 3manoa¢me4c¢eﬁoehwaem eftosth Recpio ypleAtfy o tHO5 XPEIR lbk1s ( 4- Pyr azol

The serotonin receptor may alternatively be in the central nervous system or in the

<NZTE
I\< Zf—f'

'HI_'Q'U‘<I\J

p
-
[

.peripheral nervous system. Typically, the serotonin receptor may be in blood cells or
platelets. In certain embodiments, the serotonin recéptor may be mutated or modified.
20 The activity of a monoamine receptor that is modulated may typically be signaling
activity. Moreover, the activity may typically be constitutive. The activity associated with
serotonin receptor may typically be activation. 7 |
In another aspect, the present invention relates to a method of inhibiting an.
activation of a monoamine receptor comprising contacting the monoamine receptor or a
25  system coniaining the monoamine receptor with an effective amount of oné or more of the -
compounds as defined herein. The activation, which mdy be inhibited by the method of the
invention, may typically be an activation resulting from an agonistic agent. The agonistic
agent may be exogenous or the agomistic agent may be endogenous, Moreover, the
activation may be constitutive.
30 Another aspect of the present invention relates to the treatment of disease conditions
associated with dysfunction of a monoamine receptor and to the use of a compound of
Formula I for the preparation of a medicament for the treatment of a disease condition

associated with a monoamine receptor. The disease condition may be associated with
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yl -phenyl ) acetanm de, L--tartrate; 5

N-[I-((R)--3,5-D hydroxypentyl)pi peridine-4-yl]-N (4-fl uorobeuz 2y 5) 2-(4-

i sobut oxyphenyl )acetani .de, tartrate; N { 1-- [2-((4R)Z3Degember200

-Di oxane-4-yl)ethyl]piperidine-4-yl} -N(4-fl uorobenzyl )-2-(4-

i sobut ox tam dé, tartrate; and N {

1-[2- (1, e 3@%@17 ’?yl)et hy1] pi peridin-4-yl} -N(4-fl uoro‘?&e‘?{%?f’?’“é”i% (1,2, 4-
10 triazol -4-yl)phenyl]acetam de, L-tartrate. As stated, the present

i nventors have. found that conpounds of Formula | are effectlve nodul at or s
of the 5- I-PF?Xa%QPotof pt BPndsIEh Teepbiroshich rascessedatsd With inoveesudi antivithusf
further reﬂng]gl lg{glthod of inhibiting an activity of a nobnoam ne
receptor conpri SI ng ontacting the nonoanine.receptor or a system

“contai ni ng t he Taogeaahdtkerl fp’ees;etné%rewnt hnvdtieh feftdsV & W&'ﬂ{odofofot?&tg
more of the conpounds as defined herein. The nonoam ne receptor

ser ot oni n TRZePHIER comprising \adstinisteang - 19T 2Asehient| s need hel §e¢10tt1:aatment a

recept gy r@g t the,c n em

peripheral e vl%%épgyésf%éghr#e (}l@iél y 2 ?ﬂ%ﬁ@gfio%ﬁ%ﬁnwaé%t%rg?wﬁb ofin.

bl ood cel I&ltcrnampllj\asteﬂed,t the nhvenueii trélitas, apad] weme Sse bhe caipshRNbNFHREER] '
may be nut nodi fi d 20 The ggtlwty of a_nponoam ne receptor that is

Todul at o0 ag% SisPEANTY oFE raciianh o the (PSR! R BRUGHRFTILL H Fadhendspyeonay
typical | Yr@l@te%%%t:h%ﬂﬂba\b?treﬂi}f‘gnﬁag% Spe tﬂﬁ@ﬁst\é\hﬁgm SELGEQN %ﬁcePt or

may typically be activation Seht PRVentT
rel ates t@ueh neediadntofa rthmmuucany a:ffecta(et iamtiforof 0d eompmﬁrrbﬂeFdnﬁﬁﬂﬂt af

conprigin ont ac h recept or syst em cont ai ni ng t he
rmnoam%neq"}1 é'%%{"&i \%\lﬁgﬁlrtgﬁl% ‘%@te%ldﬁlﬁ’ﬁ% thtE%%GB ar?BF”é’o%‘? P Eo’é@hﬁ%[mds
as def i nedohglegirgpardith ﬁ@ﬁl\é@fbh@éht e Nr IR @£l aﬁl{et ?QP{?% gh%eﬁ?&f' ?l c

the invention, may t¥ pically be an activation resu ting agoni's
agent. Thalvey§aAn selptes loatymsthodmyf Ul@@ﬁl@wg’ehwwomprmhng aaigums@tmg tag eu‘ﬂuemm be
endogenou e cons utive.

aspect of §lte ﬁ&/tag?gégg %r%e a@%@eﬁ?ﬁ éora e%t“FﬁPy gﬁg%w? R 8% ﬁe‘?ﬂmp@fm of «I}g’%‘“{a L
condi t i onlteasdivelyastetdd,whe bneytibn Aditeqrin @hrtaton@BABTHN R coBRBIMPST BHSmLIR, | he

use of _a n&gund of. Formula | for the preparation of a nedicanent for the
t reat fent PIRRaLation of gapedicament fydhe raategnt gtingyehasisn dastillfarthercaspedtr of The
di sease CedidveiolBYabe128 At er.&40

2004/ 000808 e D RUAT 016388 act%éf{%ugg pgféma ﬁﬁgm ne rélc%g Mfa“‘%adé’ﬁlsas

associ at egomicgheritod admsmsiraioniofidopamine agonists, such as L-dopa, to individuals in need

~of treatment, such as people suffering from Parkinson’s comprising administering, a

compound of Formula I Aliernatively stated, the invention relates, at least in part, to the

20 use of a compound of Formula I for the preparation of a medicament for the treatment of

psychotic symptoms, such as hallucinations, consequent of administration of dopamine

agonists, such as L-dopa, to individuals in need of treatment, such as people suffering from
Parkinson’s disease.

Another aspect of the present invention relates to 2 method of treating a disease

25  condition associated with a monoamine receptor comprising administering to a subject in

need of such treatment a therapeutically effective amount of one or more of the compound

of Formula I, as defined herein. The disease condition may be selected from the group

consisting of schizophrenia, schizoaffective disorders; psychosis and related behavioral

abnormalities obs_erved with neurodegencrative disorders including Parkinson’s,

30 Alzheimer’s discase, Lewy Body Dementia, Frontotemporal Dementia, Huntington’s

disease, and Spinocerebellar Atrophy; drug induced psychosis including side effects

observed with selective serotonin reuptake inhibitor (SSRI) treatment of chronic

neurodegenerative disorders such as Alzheimer’s, Parkinson’s and Huntington’s disease;
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nonoam ne receptor. In yet another aspect, the present invention relates to
a nethod of treating schizophrenia conprising admnistering to a subject
in need of such treatment a 5 therapeutically effecti & DspelsidoGr a
compound of Formula I, as defined herein. Alternatively stated, the
inventi in-part, to the use of a conpolnd o for the.
pr epar agﬁg]ﬁgﬁogﬁnedi canent for the treatnent of schi Z%gﬁﬁ&s@é@ld&% urther
aspect relates to a nethod of treating mgraine conprising adm ni stering
to a subject in need of such treatnment a therapeutically effective anount
of a conpd¢bibausis FBhemolens; migralhe;etyperiensioy; sthadmiohsis heasospesmt | dscheraigt es,

in part, to the use of a.co und of Formula | for the pre ation of a
medi cane RS ARy r%%tgpﬁfs m%”i‘?t%es 8 adf?fp?’h_ Skg’gf}ggtong%ﬂ%@nomena,
i nventi on tfeplolBsdity bladRideH, SychdRatbl H8wReY S0BSIch, FRIRIHS o] addictin,
admnistering to a subject in need of suchtreatnment a therapeutlcacry

ef f ect i ve opipad addigion andrmpeniing adflicionnsleep disordetst eppriits disbrderst deadases lin

i nvent ion ST t t.he use .of C 0 f,Formul.a | 15 fqr
o pr 2padbfloSiaed el ok P R 8 opliof HIRERfes T lerisE e & canippup
further aspaimefa It 4edefiveanhdrei, 18 deCprepSrafionRif 'O ehedfcabefa firNGie PRY GG | C
~synptons, such as_hallucinations, consequent of adm nistration of dopam ne

agoni st s, HspEeng of disgenss and sondidens splrstod frem the groupfcopyisingehichizephteniss

peopl e s u%él%%a@ﬁc{i{é) msﬁefeglf g:?gdgxf)ﬁfq %glﬁnﬁa%d%h%mélﬁ% %Bl?gﬂng.ﬁti?seol%g%auv% of

Formula I. ternative I'nvention relates, ast 1'n part,
to the 20newededenarativerpdisordersf inflwding Fafkidson’st helzheiepes adikese,0Ledy Body
medi capent_ for .t treat nme of psychotic synptons, such as

hal | uld na 1egigtiay Hg@mﬂf%e%a‘ﬁ%ﬁﬂﬁagﬁ%ﬁ Yoo g SpanocsigbetiasAlrodugh as
L-dopa, t anighgiawbedpéyenbils Hegehift sfdeeﬁézﬁn$bse§}é8 Nyiflte SRR RIcGnseht ro?rc'h?&]if;r om

Par ki nson's di sease. "Anot her aspect of the present invention relates to a
met hod of n@lﬂf@é@gepgraavcl idssordres s@h soAdheiron’ sa Pedanmnisdandi Hhntigtords disehses

receptor %gﬁrdds' adm ni steri ng 't %gﬁ%éubi' ect .in bne_ed of such treatnent a
t her apeut i V' of + PR B ™ of BFofor BrYRPIHTe SERPETHE  SSRRER nul a
I, as def idaadss@s; einRiets fenétos €0$T Trmélictd SPndiBite;0@yskRlesias, esh/dit PRehdiBersH, OUP

consi sting of schizophrenia, schizoaffective disorders; psychosis and

rel at &8 bEREPLJHEEILY. brrbykingsins peyshospetery slewing eddisiiam 5 epthol addi¢tisy, der s
ot ot oo obftidalEelord and il Haihion HrdhPARGclsE Mo ER IR b freasos in

At rophy; {ibidg andejrcebthtqrgpodtdans i ncl udi ng side effects observed with

sel ective serotonin reuptake, inhibitor (SSRI) treatnment of chronic
neur odegener at F\AQH§F @5?%@@? the, prpsgd ’ﬂV??(ﬁ’é’an‘@iat“s", tope WreadRTRt §Qa€h’ﬂg induced

Hunt i ngt oRs¢chetis @RA8 Cthe -8t 3nt DSIC SIHD &FreQ05b s¥Wed AP QRS ABcatment behavioural

20 aspects of chronic neurodegenerative disorders, typically to the treatment of psychotic
- symptoms, such as hallucinations, consequent of administration of dopamine agonists, such

as L-dopa, to individuals in need of treatment, such as people suffering from Parkinson’s.
Similarly, aspects of the invention relate to a method for the treatment of diseases
and conditions as described herein comprising administering an adjunctive or therapeutic
25  amount of one or more of the compound of Formula I. The invention thus relates to the use
of a compound of Formula I for the preparation of a medicament for the treatment of
diseases and conditions as described herein wherein the compound of Formula I is the sole
active agent in the medicament or is an adjunctive wherein the medicament further
comprises an agent known to the person skilled in the art for the treatment of said diseases

30  and conditions.

. Other aspects of the invention relate to pha;‘rmaoeutical compositions comprising an
effective amount of a compound of general Formula 1. Compounds of the present

invention may be administered in any of the foregoing compositions and according to
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PCT/ US2003/ 019797 Reynaud's Phenonena; m grai ne; hypertension; thronbosis;
vasospasn - ischem a; depression; anxiety; "notor tics"; Tourette's
syndrome; ~ dyski nesias, on/off phenonena, trenor, rigithiReEnbErZ8yki nesi a,
psychonot or sl owi ng, addiction, including alcohol addiction, opioid
addictio ~hicotine ‘addi ction; sleep disorders; -dppetite disorders;
-decreas;es%(l)g&gmpésg?do and ej acul atory probl ens. Thus, tHe/PRIEHEPEH t hus
relates to the use of a conpound of Fornmula 1, as defined herein, for the
preparation of a medicanment for the for the treatnent of diseases and
condi t i onsdesegeEazEEeny eablifeedgindbp ad ovtenser specific phrinzcqlogieslimodification of

schi zoaf f i o] rs;. psychosi.s and rel ated behavi oural abnormalities
obser ved \?mﬁtgﬁ}!t%ﬁg,u%grgoe@%?%%ﬁoﬁi%ﬁﬂ% i ncl udi ng Parki nson's,

Al zhei ner' s di sagsets lof\WheBaghécdtO iRREBM 1 50 R Qﬁggtﬁgp]% fi L Qecs

Hunti ngton's di sease, and Sgi nocerebel | ar At r%phy; r ug@%uﬁ%ggﬁ&%ggﬁgﬂ%ssi S .
i ncl udi ng SIYAISERS e8¢ 9T dpeterspaponndh oS8Rl investiambopethof vatir eibarmaceutically

oo o AIE S8 A bl AUEL oo A58, R ims
thronbosi sas tahbtss gl capselbe findludinge PiseiddoRlcadN ¥t Wedved -FERE thirklations
Tourette's s ({1drome; dyski nesj as, on/off phenonena, 1% trenmor, rigl |t3f,
~ bradyki nesﬁ"é@/ s FEHBIG: GHXisY: dificiges, suupe and smulsiesisugprly pereteral salulibnst oron,
G sor der s " oseaieny S HrdioE My TRRAE T ELIS il o AbeShBE! aRlo iR griiepenn of
t he preserfuppesitories;oforr etaht parehierdi hi@.d.r ittavendusO fintéiGehRE Wy e SibcREMEHRS) S
and ”18 trigtat nent of} .side effects ohserved with SSRI treatnment behavi our al
20" asilot STGIAEHr SHPHRFED oG eh AT RO ERns GF JOF sicmigisireapn pyt isbelgon or
treat ment igduffSyEN nkdCmaY et Rl afdC | ' : f.
adm ni strat iuon of doparr?‘i %e agon}ls‘jlt%é!, ﬁs%ﬁﬁ ggﬂ%gg%%@?ﬁ%dﬁﬁ%g%%%%%ﬁ&
need of t rageaniehiracdigen saeh peotbbse siisclosed rig Remimgioatsk Phsomicsuticai Saibmieb.y
aspects of Lnyent i.op .ate net hod f he t.reat ment of di seases
‘and condi t(?%%galg’sg(g’efsd@?ist?(r‘elﬁh%'é?%lbﬁ" P:i’(s)“r’rﬂﬁgé THP IRCATPorgted by Aafaierae) ve

or t her ape\ltdraativaby, anesthpdltioas engy ba B sasBined helcsR oY Beitdle fo7 R &oliiyThe
|nvent50n thus relates to the use of a conpound of Formula I for the '

preparati Oh Bee-antgly cxlsensiraiinm, (e exanaplentth insghublegsalicos the astise congiondns
as descri Ragh femeiqRcWMasl 8l - | is the sole active
agent in the nedi canent or 1%%%3 jgér#;ttgip\?éwgﬁér% ogpf g”i?@ﬂ?%rdﬂﬁﬁ?m’f Fher
conpr i ses actige dthekorensnt tnventivm gdes santermfsiates gaoviding Reitainé tdpidal thendlit@aisnent
of said dif rea&gs.st@g and conditiqns. O her aspects of the invention relate
to phar maceut BB s P SHE OEFHABPT YVF¥F3an  ef fective amount of a
conpound of generfakthdrossebidot theCRBRIIRIAEs 116 REASEThr ik L gn &Y be
adm ni stered in any of iﬁﬁg_fore%gi ng corrpossiti ons and a%éoérﬁg%}éé%og- ¢

20  polymorphisim predisposing a subject o being responsive to one or more of the compounds

of Formula I, as defined herein, comprising;
administering to a subject a therapeutically effective amount of the compound;
measuring the response of said subject to said compound, thereby identifying a
responsive subject having an ameliorated disease condition associated with a monoamine
25  receptor; and identifying a genetic polymorphism in the responsive subject, wherein the
genetic polymorphism predisposes a subject to being responsive to the compound. The
ameliorated disease condition is typically associated with the 5-HT class or 5-HT2A
subclass of monoaminergic receptors.
A further aspect of the invention relates to a method for identifying a subject
30  suitable for treatment with one or more of the compounds of Formula I, comprising
detecting the presence of a polymorphism in a subject wherein the polymorphism

predisposes the subject to being responsive to the compound, and wherein the presence of
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23 Decenber 2005 WO 20041000808 PCT/ US2003/ 019797 dosage regi nens
established in the art whenever specific pharnacol ogi cal nodification of
the activity of monoami ne receptors is required. Aspect® e’ esent

i nvention al so provide pharnmaceutical conpositions conprising. one or nore
conmpoundgyPooldfasdgnventi on together with a pharmaceuti q%fnysm(?mggﬁgpt abl e
di luent or excipient. Preferably such conpositions are in uni osage forns
such as tablets, pills, capsules (including sustained-rel ease or del ayed
rel ease f?ﬂnulatio séﬁéwﬁomders granules, elixirs, tinctures, syrups and
emul si ons BsPEyRO r}B eatey thabfhersubiest rsuitakle femsatment Wik 9B (or grorei efui d
sprays, diRPsompymRasbeFornfilid £-1 Nj ector devices or suppositories; for oral

parenteral (e.d., intravenous, intranuscular or subcutaneous), 10

i ntranasal, sublingual or rectal adm nistrati on, or for admnistration by
i nhal ati o ar i uffla%ti on, and may be formul ated in an appropri ate manner
and in ac%—é%%eﬁm—&am cepted practices such as those disclosed in

Renmingson 's Phgy@maaituhédin RC0RIGES with( ir§ i Rhy Cy
Easton PA,” 1990, herein incorporat edwﬁg/htrﬁg e?ggﬁbcgﬁ%enu%“@ggr?gﬁg%%%kgo.
conposi t i emghedsydaseribed balewaonby - medifesionfof thesuinttbie Ways o omdifgiigl shel5

or once-mn dmni stration;,, for exanple, .an i nsol uble salt, of the
active corrpg%ln ,loagysul}gu %ETIE S SRR ’??lvﬁfeﬁ%eng%‘ﬁ&ta@g VfIH%Br‘%\WQi@ a
depot prepattabd iillédin thetanuscul ar injection. The present invention also

contenpl ates providing suitable topical fornulations for admnistration
to, e.g., eye 6PTsislines sempaimds Aof dhe Hermulepbcimay beheynthesigedi drom elbat es
to a pth j i foyi LG 2 VORI phis. di s in
ubj oyt S Ber naHELSkin A9y ReHERGL bfhinglidn R RRY SEY A0Sk fchon |
‘as def i neds ¢treveniently ompied suhby stadin ths teacthing if on Ancsildyleek sich vanapewtigal |y
~effective gnount of. the conpound; neasuring the response_of said subject
Lo sai d cOMABRMRERAIREERET1G HniAT GRS SerEVreHis DeCN kT e BH:paviling oaay
amel i or at e§ladh $ea5%8: aRPdet kRA ; | I\ ' ; 11 and
al@ll $8ARAL AR el dR8 ﬁ&ﬁ&lﬁg%ﬁﬁ S\Yiﬂ}:ggtgg ﬁi%@%@.%@fé%?ﬁ&ﬁ%ﬁ%%ﬂy

identifying a genetic polynorphismin the , he
geneti c p&hyiedophiabmopr tdipsposies The sulopedt, at exdeplifipd Bsihensparalone, e be

comotg iy IR AL uTaR B SRR, bR B Fe AP

aspect of ktfofied Catesithed belodkah@ScdBmaroilyedyhksik8EsY hicthdiBidySuileel in30
suitable for treatpent wt t he conpounds of FOrnula |

h f ,
conpr i si ngOVEet et dfed Het ?-%Qgﬁgél'?}g_r(%%dl Groplbist skn/i Aed. Slippeds:2hbePéi n
the pol y”?g%h;aﬁel{lﬂf)ﬁ%zﬁée}oﬂe?’ggg@igﬁé’og.3?1%9&}1‘9, p%ﬂ%t{oﬁsﬁg&ﬁbygﬁ at118 &yggzetic

conpound, rernt pr e L LT B |
Applications of Piperidine and its Derivatives. (Studies in Organic Chemistry 43, Elsevier,

20  Amsterdam, 1991). The protecting group P includes groups such as those described in T.
W. Greene and P. G. M. Whuts, Protective Groups in Organic Chemistry, 3. Ed. John Wiley
& Sons, 1999, and they should be chosen in such a way, that they are stable to the reaction
conditions applied and readily removed at a convenient stage using methédolo_gy known
from the art. Typical protecting groups are N-Boc, N-Cbz, N-Bn.

25  Altematively, the amine C can be synthesized from the primary amine B by
reductive amination with any aldehyde. The reaction is conveniently carried out by stirring
the reactants in an inert solvent such as methanol or ethanol contairiing acetic acid. As
reducing agent NaBH,, NaCNBHj, BHjpyridine or any related reagent may be used
including solid-supported reagents. The reaction is typically carried out at room

30 temperature. The primary amine B, as exemplified by the 4-aminopiperidine, may be
chosen from a list of compounds corresponding to the Z-groups listed in formula (I). The
amines can either be obtained commercially or synthesized from the corresponding

ketones. The protecting group P may be chosen as stated above.
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23 Decenmber 2005 WD 2004/000808 PCT/ US20031019797 t he pol ynor phi sm
indicates that the subject is suitable for treatnent with one or nore of
the compounds of Formula |I. Methods of preparation 5 Th® Reembertiels in
accordance with the present invention may be synthesized by nethods

descri beg’éi}z%:"% or by hodification of these nmethods. M&s of nodi fying the
et hodol ¥#e, among others, temperature, sol venfCIMSAYEMYOLtc. and
will be obvious to those skilled in the art. For instance, conpounds of

- the fornmula C may be synthesized fromthe 1.0 correspondi ng ketone A by

reductive am nailtepmntivelyl itlzd AgIRNY Rid FRN Yyr®bsed FH8 hEAFAMAY athfe B by
conveni ent carried out by stirring the reactants in an inert solvent “such

as nmet han éﬁhonemﬁ’&‘f afkyting mepy Ecbvi ch@R:leavmg.grmuﬁmmgn@@bm h‘&lli%éﬁ
NaCNBH3, B3, bhR-RE | afeEsht

sol i d- suppor t’ed reagen? gfl ee Pfeggtal on éeﬁa?%%y%ﬁ?l %%eggr}?e’ giémg{] ng’d’@m
t enper at ugupTiwoking dhe réyction. eXiesrpeactioeds twnidn@emiyp&dmé@ Rt byestirBag e
chosen_from a | i st, of conpou ds cqrresponding to the Z--group | |ste§

f or mul &, ( F§28CRA UNes  brsies coudtigns Har ath dneph: solvenl € amaiisonsenyethylamine in
th t :

23190 (D uiTE ERIO%h Apeapfiiorani B ne ielioy Js ofiSy Ga5Ra oft o

Rubi ral't at@tlp%lttureﬁlbpb'raemrn@fn-telﬁpemtumjami 80°€L. pHhapiimmary RedaetB,vist Qxeﬁipﬂiﬁed

Syt LSRR L, s A0 eSS, 510

P incl udegr@q)@umecs@ﬂrfoﬁﬁuﬁah@e 088 CirhiAgs dafl é'ftherWe GoRRRA. BftrBroidfly M
Wits, Protective Goups in Oganic Chemstry, 3. Ed. John Wley r'Ys

1999, 1%nd5mib‘§ﬁl@ﬁo@m the cemesperding ketoohs. 2 Thaprotesiing phoey }émysﬁeadmsencnst he
reaction &(&labbggs applied and readily rempoved at a conveni ent stage using
met-hodol ogy known " fromthe art. Typical protecting groups are N Boc,

N Cbz, N-BnF’ 25 Alternatively, the am ne C can bePsynt hesi zed from the
prlrrary a iMe B by reductive amnation with any ajdehyde The reaction is
-conveni ently fcarri,ed ouf.;.,.n?q st i MeAVEAY 398! react afits]in an inert sol vent
such as nol or ethanol “containing acetic ac As reducing agent
NaBH4, Na H3, BH3pyridine or any rel ated reagen Jray be used including
sol i d-supported reagents. The reaction is typi cat1Vy carried out at room 30
tenperaturea The primary am ne B, as exenplified t he 4-am nopi peri di ne,
may be chosen froma |ist of corrpounds correspondi ng to the Z-groups
listed in fornmula (1). The am nes can either be obtained comrercially or
synt hesi zedPfrom t he correspondi ng ketones. The protecting group P may be

oup

chosen as rﬁ ted above. -29
i,j + R*GHO Reducing agent_ c
NH,
B
Base

Wherein R and R* are defined in agreement with Formula I, and P represents a
suitable protecting group, and L, represents a suitable leaving group.
15 . The secondary amine C may be acylated using .any isocyanafe or isothiocyanate
| (Q:1-N=C=W) to give the corresponding ureas or thioureas D. The reaction is typically
carried out by stirring the reactants, using an excess of isocyanate or isothiocyanate 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
20  halide (Q,COX), .e.g., chloride, or carboxylic anhydride ((Q2C=0),0) to give amides of the
.30- : _




23 Decenber 2005 WO 2004/000808 PCT/ US2003/ 019797 Alternatively, the am ne
C can be synthesized fromthe primary amne B by alkylation with any

al kyl ating agent (R-L1). The leaving group Li is suitabP3Pesenpai8¢fen at om
e.g., bromne or iodine, or a sulfonate, e.g. tosylate or nesylate, or

anot her weavsdngogo§r oup favoring the reaction. The reachiQRshizpfyeni ently
carried out by stirring the 5 reagents under basic conditions in an inert -

solvent, e.g., diisopropylethylamine in acetonitrile, or K2C03 in N\
di nrethyl formam de.. T action i,s typically carried out at tenperatures
bet ween r%?&ﬁﬁagnéﬁlb%{}gr ér%ﬁﬁﬁﬂcé‘@@.ls omealyicaaied optiusiaspn agesaliihe peylaing by
the 4- ardgegpimes kiitdde bAR .%? i ifSopi ﬁ

83 FRapERid A Bobio bR AR Bl et sofyent | e

corresponding to the Z- groups in for am nes can
be obt ai rfel, Sshinsemethhny abr ta0psymrdbaiveed(iC amd tduen coiipeestprndidnmdéetiones.

The protecti rqup_P.may..be chosen as. stated .above. P 1l AP Y NH +
RN e g 4R oS S et g Sa g ererviic poid g, ¢ ¢
C Wesei nhiRagiife 8" may ®cdeilat@disiny A04B60RR actd f@z ﬁzlaﬁd by suftle Roppling
represents a suitable protecti ngn%r oup,” and LI “repreSents a sul ta%]fe
| eavi ng gregamt é-g@ﬁ@Psg&ﬁ@raElyc Irereastivayis bypicadlylcatried auisigg amyxcess of
| socyanatfie %ylh‘rﬁfg Qée%? YAY ﬁ}eecoupling reagent in an inert solvent, e.g., dichloromethane at a

temperature between 0°C and room temperature and under dry conditions. The compoimds
of the general structure (E) may be converted into the corresponding thioamides using
10 ‘methodology disclosed in Varma et al., Org. Lett. 1: 697-700 (1999); Cherkasov et al.

Tetrahedron 41:2567 (1985); or Scheibye et al, Bull. Soc. Chim. Belg. 87:229 (1978).

B | 1
N N
O+ oen —— ()
: H
N

oeNH N

i 3
| 0 x N
C + 0 —_—
(Qz/LL)O RN
2
Q 0
Qz)LOH . Coup]ing reagent

E

Wherein R, Q, Q,, and W are defined in agreement with formula (), P represents a

15  suitable protecting group, and X represents a halide. '
The substituent T on the ring nitrogen in compounds F or G can be introduced by a
 two step .procedure. First, the protecting group on the urea D or the amide E is removed
using well-known methods. For example, the N-Boc group is removed by treating the
- protected compound with 4 M HCI in dioxane or trifluoroacetic acid in dichloromethane.

20 Second, the secondary amines obtained from D and E éan be alkylated by reductive
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(QL-N=C=W to give the corresponding areas or thioureas D. The reaction is
typically <carried out by stirring the reactants, using an excess of

i socyanate or isothiocyanate in an inert solvent, e.g.?23PgiehstFPbmet hane
at a tenperature between 0C and room tenperature and under dry condltlons.

The amn ¥ o be acylated using any carboxylit .%{
(Q2 COX)W&M 00§'lesorl de, or carboxylic anhydride Q?%l- %@) to g| ve

‘am des of the -30 23 Decenber 2005 WO 20041000808 PCT/ U82003/019797
gener al structure E. The reacti C{ﬁptyp Ca”iT rr| d out, using an, excess

of the acffaRatieg Vsigery aldghyde L Lopketene Péﬁmp%_ﬁﬁ penvgpiently
di i sopr Opﬁh%kHWu@'Bk%ﬁmﬁ‘gn&@ rbdMeints ROViABY ’solv%nﬂsuch %ﬁﬂo? BEE : AL a2 e
en 0C a

t enper ature betwe d room tenperature and under . condi ti ons
an al t er nagduemgtagett; eolb:bcsumngwd ooreleydtideaNadHs, Iﬁa@\tBHe,tEHypyrhimﬂ; iBd/Pd-C or

anda sui EbreER, FRERY meE e Risisofil- MheBrey raiels THES retenoR &

typi cag |y tfakdl ywoﬁgtmn% e8RS, of t he acyl ating agent and the
coupling reagent in an inert solvent, e.g., dichloronmethane at a

t enper at ur e betAlisepatiyelya Hue qoomnum@ribetdaﬁ SRR ba avhthestieed fthﬂyﬂ-‘t@@nchﬂdﬂmm‘ﬁhe

corrpounds r E e c verte Q.th

corf espondbiipdieli G wSid e debvbuan 3o G leh A - 40

O g. Lett Thélef®oe gRfp(LORBuita lg%rlﬁa@gm zfe@m ls bf%t@hﬁdb@iiteélér- 25@1?oﬁa1&85);
or Schei bye et al, P Soc. ita. Belg. 87 229 (1978). P i R NH. C+

Ql-- - N:C ey posylaty qr ma&httvez apotiger leetﬂsg iRy Eangang the redatioa; nllR reggtiongs,
ant:l V\é) gﬁ{r ?ﬁ# dAr il &ﬁrﬁgryt g}jﬁle &Y, s%nﬁtlﬂ) bE‘SP cﬁoﬁﬁftﬁ)ﬁ? M 5 ﬁlert]s%lvent,
able pro g group,

sui t epresent
for example diisopropylethylamine in acetomtnle, or K;CO; in N,N-dimethylformamide.

The reaction is typically carried out at temperatures between room temperature and 80°C.
Alternatively, the T-group can be introduced in the first step of the synthetic
sequence leading to the compounds in accordance with the present invention by N-
15 alkylation of compound H with any alkylating agent (T- 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 by
stirring the reagent under basic conditions in an inert solvent, e.g., diisopropylethylamine in
acetonitrile, or K;COj in N,N-dimethylformamide. The reaction is typically carried out at
20 temperatures between room temperature and 80°C. Altematively the T-group can be
introduced in the first step by reduciive amination using any aldehyde (T*-CHOQ) or ketone
. (T=0) and a suitably protected compound H', exemplified by 4-piperidone ethylene ketal.
The reaction is conveniently carried out by stirring the reactants in an inert solvent such as
methanol or ethanol. As a reducing agent, solid-supported borohydride, NaBIH,,
25 NaCNBHj;, BHj-pyridine, H,/Pd-C or any related reagent may be used, including solid-
supported reagents. The. reaction is typically carried out at room temperature, buf less
reactive carbonyl compounds may require higher temperatures and/or the pre-formation of
the corresponding imine under water removal before addition of the reducing agent.
Removal of the protecting group gives the desired compound J. The secondary amine H
30 and H, as exemplified by 4-piperidone and its protected derivative, 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.,

J. Med. Chem. 37:2831-40 (1994); and Carroll et al., J. Med. Chem. 35:2184-91 (1992).
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The substituent T on the ring nitrogen in conpounds F or G can be
introduced by a two step procedure. First, the protecting-groug on the
urea D or the amide E is removed using well-known net Hédgcemps 20y anpl e,
the N-Boc group is renoved by treating the protected conpound with 4 M HC
i n diox i f.| uoroacetic acid in dichloronethane n t he
'seconda?@%3%§ﬁ%@&%btained fromD and E can be alkylategcﬁaﬁﬁﬁgﬁgg?@e -31 23
Decenber 2005 WO 20041000808 PCT/ US2003/ 019797 am nation using any al dehyde
(T*-CHO or ketone (T-0). The reaction is conveniently carried out by
stirring the rédismatively, sompoundsrof thol geaatl surdiuias] mayHaneyntlosizet htaithg As

a reduci A al idss orted. borohydrj de, B Na ,

Brapyr i di Bt Fore RAGRenEt BRRlon G o Rl ot ety OB Gl G RN A9%; ana

sol i d- supEaelgsetrabadeatss Chdhe(1998556:8m31 s S typically carried out at room
tenperature. Alternatively, the conpounds F and G can be synthesized from
the secondary amine obtained fromD or E as desfribed above By al kyl ation
with any al kylating agent (T- LI). The leavin oup L, is s&'tably a
hal ogen atom e.g., 1HPemitesionr i odi ne, or a sulforate, oe.g.[, tpsylate or
mesyl ate, or anot he?) & d&gdudtive anivatipniBCHia g=Ohe~peaction. T action is
10 conveni eRer§ carrﬂé&mﬁawmd?zskirring the reaggnt R under bagic conditions
in an inert solvent, for exanpte difsopropyt eRhyl@ni®e in a&c 2trile, or
K2C03 in N, N-dinethyl formani de. The reaction is wpically carnged out at

t enper atures between roomtenperature and 80C. Alternatively, the T-group
can be introduced in the first step of the synthefic sequenceGleading to

t he conpounds in accordance with the present invention by N- 15 al kyl 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., brom ne or iodingd or a sulfonate, e.g.,
tosyl ate .or gpesyl ate, or another |eaving group {favoring the reaction. The

reaction i s-MqQnveniently carried out by stirrj t he reagent under basic
conditions|in jan inert sol%@nt, e.g., diisopro thylam ne in
-acetonitril or K2C03 in N, N di net hyl formam de}y The reaction is typically

carried out @t 20 tenperatures between roomtenmgerature and 80C.
Alternatively the T-group can be introduced in the first step by reductive
am nation ugi ng any al dehyde (T*-CHO) or ketone; (T=0) and a suitably
protected conpound if, exenplified by 4-piperidone ethylene ketal. The
reaction is conveniently carried out by stirring the reactants in an inert
sol vent such as nethanol or ethanol. As a reducing agent, solid-supported
bor ohydri de, NaBH4, 25 NaCNBH3, BI-13-pyridine, H2/Pd--C or any rel ated

reagent may Be used, incbrgéﬁfﬁfolldn supported reagents. The reaction is

. - n
typically Tii;jed out at ﬁﬁﬁgFﬂPure, but | ess
J
_ o 2) Deprotection

o 0
S

Hl

I" N+ ; —
N/ T—NH; R )

5 Wherein R, Q;, Qz, W, and T are defined in agreement with formula (I), and L; is a

suitable leaving group. _
Heterocyclylalkyl alkylating agents such as T-L; may be commercially available or

are typically obtained by elkylation of a heterocycle with a bifunctional alkyl-linker, as
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reacfive car bonyl conmpounds may require higher tenperatures and/or the
pre-formation of the corresponding imne under water r%rm\c/al begsore

addi tion of the reducing agent. Renoval of the prot ect? rﬁi’ "df}b‘fﬁfﬁ gi ves the
desired conpound J. The secondary amine H 30 ang |f71,f] as exenpl |f||e_d :Jy f
4- pi peri dNgofiilsdst S Protected derivative, may be chos m st of
conpounds co‘r)res%dgndi ng to the Z-groups listed in fornﬁT%élI"E%f{.’3?°i‘ﬂQ7am nes
can either be obtained conmrercially or synthesized from nethodol ogy
disclosed in Lowe et al., - J. Med. Chem 37:2831-40 (1994); and Carroll et
al ., J Meghowndelow. SEhedle@ving Eréupad2) andSEé aR muaf tﬁls?ae halag&’lﬁawga, ?eoét).ﬂélgagﬁ%gy
PCT/ US2003/ 019797 Al.ternatively, conpounds o e general structure

be synt heSTFRHC FalofMg OF @ SHHqealGs icrgy toRKaIRPh BYPSHRISE 106 $Bethen leagingharasyp

al ., J O gavoeigfiRe readtioh! Ohe(rdA3iblis 88YhentSHEP B& iRl ofif P}n in T fifde
(1991),'56:V5_13.g T i b or Ig H 1) E)Séproteec.?gnﬁ-ﬁ‘) 83 I_?f\yes uc %/he _grﬁéar?gf]{l‘g?f -
(T*CHO or brsieyponditiony ikyphandrbsplyehi, elg.) difsopfopyJetiRdatninesiin acamu%ﬂe,! mg@d@* mCHO
or T=Q} >ﬁdﬁ1@t@§rﬁﬁ%&%%%.o‘fhé‘ ‘Jreal_cltio}l_is \tyfpica-ﬁlyNggmjédFoﬁJt éJt t%lrnperatlires between

room temperature and 80°C. The alkylating agent hence obtained can be either reacted in

- situ-in the next step with the secondare amine (i.e. deprotected D/E, or H) or isolated from
the reaction mixture before its further use. Heterocyclylalkyl alcohols such as T*-CH,OH
or T-OH may also be converted into suitable alkylating agents T-L; by transforming the

10  hydroxyl into a leaving group, e.g. by tosylation, mesylation or halogenation. Alternatively,
' T#*-CH,OH or T-OH may be oxidized to the corresponding aldehydes or ketones T*-CHO
or T=0 with, for example, pyridinium chlorochromate, CrQ5-H;SO,, or via the Swern or
Dess-Martin procedures, to be used in la reductive amination step with the secondary

amines as described above.

TN Lo~(CHa)—L
UH 27 (CHa)g—14 R C{-—-(CHZ)EM

T-L4

15

Wherein Y, p and T are defined in agreement with formula (I), and L, and L, are
suitable leaving groups.

The building blocks incorporating the aromatic groups Ar; and Ar, may either be

20 obtained commercially or synthesized from methodology disclosed in the literature. The

introduction of substituents on Ar, and Ar, may be performed from a suitable precursor at
ary appropriate stage of the preparation of the compounds.

For instance, compounds containing_' an alkoxy substituents may be typic.ally
prepared by Williamson ether synthesis from the corresponding hydroxyaryl derivatives.

25 Structures bearing an amine substituent on Ar; or Ar, may be obtained from a
suitable halo- or pseudohalo précursor (e.g. Br, I, Cl, triflate-, nonaflate-, tosylate-
substituted aryl derivatives) by metall-catalyzed amination chemistries, such as Pd- or Ni-
(Hatrtwig, Angew. Chem. Int Ed., 1998, 37, 2046-2067; Yang & Buchwald, J
Organometallic Chem., 1999, 576, 125-146; Hartwig in Modern Amination Methods:; Ricei,

30 - Ed.; Wiley-VCH: Weinheim, Germany, 2000) or Cu-catalyzed (Buchwald et al, Org. Lett.,

- 2002, 4, 581-584; Kwong & Buchwald, Org. Letz., 2003, 3, 793-796). Alternatively, these
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5 Werein R, Q, @, W and T are defined in agreenent with fornula (1),
and L1 is a suitable | eaving group. Heterocyclyl al kyl al kylating agents
such as T-L1 may be commercially available or are typi@d?"lciﬁ!befc?@g%i ned by
al kyl ati on of a heterocycle with a bifunctional alkyl-Ilinker, as -33 23

Decenber 6%&%/‘]\_6\@0 004/-000808 PCT/ US2003/ 019797 Shovmcﬁﬁlgﬁ,m%&gﬁg#g vi ng

gr oups A re suitably a halogen atom e.g., I ne or
i odine, or a sulfonate, e.g., tosylate or nesylate, or another |eaving
group favoring the reaction. The reaction is conveniently carried out by
stirring cérepowdgensn ubeleobtainadi droapngiifincobmed nppsduisosyr teithel Vignt alk¢laion

diii ] et | i j t itrj , CXB in. 5. N NV
i et hy! B RRHPASTReh e cop of 305 X0 B Feoiare paipation Umerseide Walisras
bet ween  yogm CRBRESSH Ui9Bs2R0, ﬁﬁgéwmi@akaﬂ sba_tt is?%?ﬁ ﬁe@ﬁn@s@msﬁg glgﬂyfag

be either reacted in 'situ -in the next step w e secobndare a
depr ot ect dehybrative akyiptionr (Riso&dfelth, i/ dm Ghlve. Feacl955) 77 4052 Brived & Reld,s

be. contver Vel Rt tabPEbaly PAEF AP BBATE SEndow of ARy UFOLR0
hydr oxyl éﬁitﬁ’esfkeheﬁéihn%ﬁé@éﬁdi_?_g:@omw hQsy 'b%t_'t%tbatﬂ?z%\ﬂ %ﬁ;ﬂﬁgo%nﬁl a &

hal ogenation. Alternativel CH2OH or T- may be oxidi'ze t

corresponBPﬂ@Ndﬂac@l’gy@é@‘-,6ﬂgiéét%9i7§szq79)-040 or TOwith, for exanple,

pyri di ni um chl g¢ 03- H2 r._via the rn or ss-Martin

pr ocedur es, to?{}%g%l'gcce%%%% E’b 'rge%@%l’?ggsugﬁﬂt?ﬁ% 8 éto«?gﬁ%\ﬂaﬁ tleh‘g’%g'ﬁ a5t §
am nes assuitabty haledopsadohdld ptetirso? lthdid PPl kafa¥yACHiRIir 182 BlchwaldVWeusin Y,
p and T are defined in e}lg%eenent' i formul a %é%@ and LI and L2 are

Durr A o e fagh G00RoLE S-S aF by Chicottet R IBEHAEI sl tive Cheatrtbirc
g1 0Ups S daft SoTDoS) Wil gL DG COITIEL Sl ) o
subst i t uenbtsinod fianl therbraspondng dndinegrréansesd cithc byacgialiva fWelh Ladigssdin, at
oy apnr OB ol Sy 308,95 LASRCSPYT o0, 81 B ESTRAUNSS o) LOSLAES,
W11 arerghitswosabhn oot s Moercomosaas g (et gt L =
from¥ - Soc., 1895, 67, %30; Olah & Kuhn, Chem, Ber. 1956, 89, 2211, Guth1>i/e et al, Can. J.
Chem., 1993, 71, 2109-2122), _
Compounds that carry an alkylsulfanyl substituent on Ar; or Ar; be obtained from a
suitable halo- or pseudohalo precursor by Pd catalyzed (Li, J. Org. Chem., 2002, 67, 3643-
3650), or Cu catalyzed (Kwong & Buchwald, Org. Lert, 2002, 4, 3517-3520)
20  thioetherification chemistry. Alternatively, these compounds may be prepared by alkylation
of corresponding benzenethiol precursors (Vogel, J. Chem. Soc., 1948, 1809; Landini &
Rocca, Synthesis, 1974, 565—566; Bun-Hoi et al, J Org. Chem., 1951, 16, 988).
Alternatively, alkylarylsulfanyls may be obtained by irradiation of benzenethiols and
alkenes (Screttas & Micha-Screttas, J Org. Chem., 1978, 43, 1064-1071).
25 | Compounds of the invention bearing an acyl group on Ar; or Ar, may be prepared
from corresponding aryl iodides by Pd catalyzed (Cacchi et al, Org. Letz, 2003, 5, 289-293)
acylation chemistry. Alternatively, they may be obtained from the corresponding benzenes
| by Friedel-Crafts chemistry (Read, J. Am. Chem. Soc., 1922, 44, 1746-1755), or by addition
- of aryl-Grignard reagents to nitriles (Whitmore et al, J. Am. Chem, Soc., 1947, 69, 235-237)
30  or to acyl chlorides (Whitmore & Lester, J. Am. Chem. Soc., 1942, 64, 1247), or by either
Pd-catalyzed (GooBlen & Ghosh, Angew. Chem. Int. Ed. Engl., 2001, 40, 3458-3460) or Rh-

catalyzed acylation of arylboronic acids:
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sui t abl e hal o- or pseudohal o precursor (e.g. Br, 1-, d-, triflate-,

nonafl ate-, tosylate- substituted aryl derivati ves) by netall -catal yzed

ani nati on chenistries, such as Pd- or Ni- (Hartwig, AngéWPecersri®int. Ed.)
1998, 37, 2046-2067; Yang & Buchwal d, J. Organornet aI lic Chem, 1999, 576,
125- 146; n Modem Am nati on Met hods; Ricci, 30 o VY - \/CH:
Wei-nhei m @Gm&w 2000) or Cu-catal yzed (Buchvval d et a?%’ﬂw"{lgﬁ",,

2002, 4, 581-584; Kwong & Buchwald, Org. Lett., 2003, 5, 793-796).

Al ternatively, these -34 23 Decenber 2005 WD 2004/ 000808 PCT/ U52003/ 019797
conpounds can Heoroprusids e iherivvenion|thatbemoseN-qpnediing arfomatic heRFodsxle on Ar

arm hat | on e Gl P RRL plner By mgalocr 93°cro%§€c?uphamduc£8%‘é§%'z%f org
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may al g0 m.caorrespondi n ronld acj ds by Cu- c zed
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st uct ur esacherdinigng Herasue qRossdsds! (eYSAIvRD Az, @’herﬁr gl rr&gmf@zogts? from
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sui t abl al o- or pseudohal o Brecursor ei t her cat
Buchvval d, ‘{}Ww G Oerenesh» 1:-%‘& 229y 0uriict pl, Suulz- @@%)molwﬂﬁg 28, 1299-dBgred
(Buchwal d J 1 7
chemi stri é?h c%lle% 2t ﬁg@vel és}g g%’%pg@ﬁﬁ’s 222%—109*%%’8 )%ﬁ‘aﬁg?’r-fadﬁ FIHHRA he

corres pon(ﬂmgczawitﬂ ﬂé 539’7@6:112!‘ Stﬁfmomhtéial Haymasy Edt Scon4s8abd, 7shimia gs Ann.
Chem y 1952, 576, Yasukar a et al J. Client. Soc. Perlin Trans. 1,
2000, 197, 2901- @G‘éﬂrﬂl wne ny, fetba grocessesriprprapgeation fithe compoyndsr o the

f | at 8 ,
oo gt o iy Sy St s it Ayl

2109- 212 2 JBIOUDS npid LANY'S of Hhe maflemylesa reoabdoped ul ‘[fhrsy mag ubs tachisest byn nf¥ahs 0sf Ar e

(i3 oFgmaftBhd erSHbR RS Jn 3t uRREGFecIed o ke GoRib Ee
Buchwal d, Gﬂe@!sﬂbe(dd J. PQ@«OZ\Io@nn@@lZmﬁﬁzf%ssz%m %H"@fe'eﬁé %tW&Q PRGELAL Y-

Al ternativ |y, these conpounds nmy be prepared 1y al kyl ation
corre%ﬁon TREP OB PSR P81 hgsise d ohts FYidey( s, 1991.Cllhe prote@ing. groumwymw

- : Ch
Iigg(ih nI16 988 %ﬂsﬁéﬁgﬁ&q%&& tﬁégarsgﬁéhﬁe&aﬁf/pgo% Og’ethSB‘Etalc{]gd byem

irradi ation of benzenethiols and al kenes (Screttas & M cha-Screttas, J
Og. Cient., 1978, 43, 1064-1071). Compounds of the invention bearl ng
an acyl group on Art or Are may be S from correspondi ng aryl

Iodides by Pd qabadates 636#hreChorBlimitfdpdand-Gld onBPHRsirRive?8P3828)of the

20  embodiments of the present invention.

- Chemical Synthesis

General procedures. 'H NMR spectra were recorded at 400 MHz on a Varian
Mercury-VX400MHz spéctromcter and chemical shifts are given in &-values [ppm]
- 25 referenced to the residual solvent peak chloroform (CDCL) at 7.26 and methanol (CD;OD)
at 3.31 ppm. Coupling constants, J, are reported in Hertz. Unless otherwise stated, the
NMR spectra of the compounds are described for their free amine form. Due to the
presence of rotamers, two sets of signals are generally observed and rotamer ratios are
reported. Where the corresponding signals for each of the two rotamers could unmistakably
30 be identified, they are reported together [e.g. 4.66-4.58 and 3.76-3.68 (2m, IH)] Acidic

1on-exchange solid phase extraction (SPE) cartridges were MBGA BE-SCX from Varian.
Materials and solvents were of the highest grade available from commercial sources

and were used without further punﬁca’aon.
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acylation chem stry. Alternatively, they may be obtained fromthe
correspondi ng benzenes by Friedel-Crafts chemstry (Read, J. Ain. dient.
Soc., 1922, 44,1746-1755), or by addition of aryl-Gi gidPadentsadiehts to
nitriles (Wiitnore et al, J. Am Chem Soc., 1947, 69, 235-237) 30 or to
~acyl chl grd jtnofe & Lester, J. Ain. Cheri. Soc., 247), or
by eit hewd%ﬁ?,g@ta yzed (GooBen & Ghosh, Angeul. di ent?%@%ﬁ?méngl .
2001, 40, 3458-3460) or Rh- catal yzed acyl ation of arylboronic acids, WO

2004/ 000808 23 Decenber 2005 PCT/US2003/019797 Conpounds of the invention
that bear an N-EBBRCA-GMEMathed (Tihe shalysis 5oy pedomredmn a canbinedpepfanblytical

bt ai ned aj -catal yvzed - | B ld et al, Og.
Lot poo e Ml uicif Bt BF A0 AMS gl Rt TCFes Shesirpimetts]
1727- 7729 equipped wattdelettraprayJionidifioriTac€0The HRPO ysibAft conkik&@ofld §B&krs

Al ternatively, t,he{@may be 5 accessed from suitabl e precursors such as ary
hydr azi ne£00agpflicahipied withaen/lingdegassing, 2a¥T0r shmpje troanagereand (1 896 PDA

dur. ) | $i, Ch ltal,., 1 , , «159; Fi , df ,
B Cren 5, Setebuoh, Sl BEstpti o STt RS GRS 1 a3 cofimn
1299- 1321 Buff§rt A¢ ol hMalamnidHi®Racette NRwafeRe Bufféd &: M orieammdBRsoetAd s in
219-228; Biagi, et al., Fannaco Ed. Sci. 1988, 43, 597-612; Stefancich et
al, Far mac@gcigitrilgayater 956847 gmgieny 5zs peufiom BO% M tegki08sRIin 7 duinj mjd ahjO@HBt he
' f th tJ ti , It
b 0eSeS 0L uft SRRk W SRRl LN Ep R R Tl L

may be necessary an esira 0 prot Sens ‘ive groups
on any of the rirepauitina sfdiakeocidoridd balss. MyyichHy,and i@t dpindeade didsolved

conventi onal,. protectin royps, such as those described in Protective

€} oung’i n T f%me%ﬁ%?%iﬁgﬁ‘iﬂa Q‘(l@oﬁn excess\i LE Bl & dipthyiatihar ppd precipitries) fromnd

G eene & WiaR TheGhivig i | i) [}

Sons, 1991. B?he rotecti na%ﬁ%%g&n%gylﬂﬁg&g?g%ﬁ%na ,g%en%gdgﬁ%hﬁﬂfé'saﬁts
subsequentwese abfeingd iap golpatidredslidsnown fromthe art. EXAMPLES The exanpl es
bel ow are non-ljmti and are only i]lustratiyve.of some of the . 20

enbodi nent s of ﬂfﬁgaﬁ?@%ﬁ OFﬂ@E"hPFO‘ﬁ.‘h eﬁ?‘?salfl ! ¥’si%§e EEHUY 2 PSS CREGr es.
1H NWR sp@isoBredVai enctie@o], deetedtwifDD lyHEr 188 afprépfiatd AcidVieCdolenV it Znd -
spectromet er and _chemi cal shifts are given 1n 8-values [ppn] 25 referenced

to thé>redhcripd redissalusst inglichioromietians endrrecipGaiyl feom 7-heptanedl hesobvents were
(CD30D) at, o) Cﬁﬁi&' ' .e reported in Hertz. Unless
ot herw se %@%ﬁdcf?%%o Egngglé%%?%tagp&t%ﬁ%&gg%(&nds are described for their
free amine form Due to the presence of rotaners, two sets of signals are

eneral | y, observed and rotarn ratios are
9 yP.re aration of Iﬂen lacetyl chloride der?vatives

The phenylacetic acid derivative {15 mmol) was dissolved in diéhloromethane (100
20 mLl), and oxalylchloride (45 mmol) was added slowly. The reaction mixture was stirred for
4 hours and then evaporated to dryness. The product was obtained as a colourless oil and

~used immediately after preparation in the acylation step.

- 4-Iscbutoxyphenylacetic acid (128NLS28)
- 25 Methyl 4-hydroxyphenyl acetate (14.6 g, 0.0885 mol) was dissolved in DMF (200

ml), potassium carbonate (31.0 g, 0.224 mmol) added and the mixture was stirred for 1 h

at rt. 1-Bromo-2-methylpropane (19.2 mL, 0.177 mol) was added and the mixture was

heated at 80°C for 3 days under vigorous stirring, The mixture was cooled to 1t, filtered, the
solvent removed and the residue partitioned between 1.5M NaOH and ethyl acetate. The

30 organic layer was evaporated, the residue dissolved in methanol (100 mL} and water (100
- mL), KOH (10 g, 0.178 mol) added and the mixture stirred overnight at rt. The methanol

was removed by evaporation, the mixture extracted with dichloromethane. The organic

layer was discarded, the aqueous layer acidified with 4M HCl to pH2—3 and extracted twice
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reported. Where the corresponding signals for each of the two rotaners
~could unm stakably 30 be identified, they are reported together [e.qg.
4.66-4.58 and 3.76-3.68 (2ni, 1H)]. Acidic ion- exchang?é%@lmib?ﬂ%ase
extraction (SPE) cartridges were MEGA BE-SCX from Varian. Materials and

sol vent s @ @E s&{w hi ghtest grade avail able from cemerci al sources and
were used WeLROUEY urther purification. -36 23 DecenberPCRBR0W 919734/ 000808
PCT/ US2003/ 019797 HPLC/ LCMS Method. The anal ysis was performed on a

conbi ned prep/anal ytical Waters/M cromass system consisting of a ZMD

singl e quawlbﬂwh@mmsthamoéﬁnbmomm orgaic BYes werk iriel @t NRNOY fillBRdZah4 0N

interface._Jhe HRLC syste onsi s f a Waters 600 gradlent punp wt
on-line deg srf"ﬁglf ﬁlvé's?}(‘.fotr&% “ﬁ‘gg B> 270) a8 aomdoupioas solidlet ect or .

Separation was performed on an X-Terra M5 C18, 5 p.m 4.6x54nm col um.
Buf fer A: 1omv| ammnl umacetate in water buffer B: 10mM amoni uacetate in
acetonitri e srunfrom30%3to 100%B in 7 mn,

hol d ats 100 . rated for n. The system was
oper at éd at 1 |ﬂr¥%§aﬂl’c}1£n %F%‘bqﬁqda‘ﬁ mé%%ﬁ?@flﬁ’@én@%ﬁ@e alkylitiagiagent .t he
tertiary am nes were dissolved 10 in dichloronethane, treated with an

excess of 1M . HCI |n di et hyl et her and precipitated from n-heptane. The
sol vents We¥e anylacolis @oid dABI4-E63)dr yi ng, the hydrochloride salts

wer e obtalned . ) I ration of oxalate or tartrate
"~ salts. Typicall y,ﬁ;"?‘lﬁf)w& (I;%lai?l’g ]r?‘é&&g Usig SOBfApEtPTomIdee it o rikviating ed
with 1 eg.agedt. t he appropriate acid, the soI vent renoved and * 15 the salt

redi ssql ved in dichloronmethane and precipitated from n-heptane. The
sol verit's were renoved in vacua affording the salts as colourless solids.

Preparati qm.{pfrz_l(npg ]316&‘@1:&1 2 R i SR X R0V 185 ﬂ'quolg) % %gigtl c acid

derivative (15 mmol) "was dissolvea 1n UT CHTOT OTTET Tttt 20 nlL), and
oxal yl chl dsobueexyhe o il : (BOMBTIg6-2@acti on m xture was stirred

for 4 hours a ev. ed,to dr The product was obtained as a
col ourl ess oil i %g'gd%cﬁﬂ%é?%‘%‘%mpnﬁgﬂgﬁtep@ébﬁ 260G bt ves d@,‘dpb'ﬁql oin
step. 4- Immemmaﬁ@ | | 0 n
acetate (14. 6rg, 0. 08X Wgﬁlﬁﬁg&g%@%ﬁgbﬁ%ﬁﬁ%g% 66nlg’l_¥§“£3 g ﬁfﬁ
car bohat e XHIGWgS S@T‘Zt@rrhﬁ)dlﬂ)n anftithdn aealed e 0. xrmﬂlmrmtman]nycmﬂef(qz Olgh
at rt. 1- I 19, 2 s added and the

m xture w?s%%é}g’%ﬂﬁﬁ f}%ﬁdg%%p Wrel %“%Igﬁtmfmae‘?&?ﬁ QQEI%E%P@%{?“FWWG thedesptianur e
was cool ewat ctapped ﬁ:yl ddeliteh, of Rater YOOV &[11) W@@Bds bh&er ®8 GHrcted with

partl ti onglthet vve& EM NaOH_and et h¥, acet at e.
oromethane (2x100 ml). The comibined organic phases were dried over NaySQy,

filtered and concentrated to give 1-(triflnoroacetyl)-4-piperidone (5.07 g, 100%).

20 4-Fluorobenzylamine (3.14 g, 25.9 mmol) was dissolved in methanol (150 mL). 1-
(trifluoroacetyl)-4-piperidone (5.07 g, 25.9 mmol) was added, and the pH was adjusted to
~5 with acetic acid. The reaction mixture was stirred for 5 min and NaBH;CN (2.46 g, 38.'9 .

“mmol) was added slowly under stirring. After 20 h at room terﬁperature the reaction was

concenirated. 2 M NaOH (100 mL) was added and the aqueous phase was extracted \#ith

25  dichloromethane (2x100 mL). The combined organic phases were dried over NaySQy,

filtered and concentrated to give N-(4-fluorobenzyl)-1-(trifluoroacetyl)piperidin-4-amine
(S0ELHS5, 2.91 g, 37%).

4-isobutoxyphenylacetic acid (7.6 g, 36.5 mmol) was dissolved in THF (50 mL).

Proton Sponge™ (8.2 g, 38 mmol) was added, and the mixture was stirred for 15 min.

30  Diphenylphosphoryl azide (10.6 g, 38 mmol) was added dropwise and the mixture was

heated to reflux for 4 h., The mixture was cooled to room temperature and placed in the

freezer at -18 °C for 20 h. The resulting white precipitate was vigorously stirred with

diethyl ether (250 mL) for 15 min and filtered. The filtrate was evaporated to give crude 4-
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30 organic |l ayer was evaporated, the residue dissolved in nethanol (100 ni)
and water (100 nlL), KOH (10 g, 0.178 nol) added and the m xture stirred
overnight at it The nethanol was renoved by evaporati off,Ped@en?id ur e
extracted with dichloronethane. The organic |ayer was discarded, the

agueous by efos@6use fied with 4M HCl to pH2-3 and extrac,{ﬁelc}u oig3 ! 23
Decenber 2005 WD 2004/ 000808 PCT/ US2003/ 019797 wth dic r onmet ane The

conbi ned organi C Iayers Were dri ed over Na2SO4, filtered and evaporated to
give the ti 92% as a colourless solid.

: .
4- Pr opoxyph %‘H@?’%’?’EE%YE 1506, EP%“@QA%& B6)mmod, whihewan dissrdved inpdighlpramet2atd S28

using pro t I h cet i C
130AF24- 1gngr epar e?j(ﬁ%g tgi%ﬁ?%:hgﬁ;ﬂg?@%g%é)}ég ui?@ o“%?ohg’F‘?)l}“(')tﬁr?Ibe {52)
t he al kyl arbhglhegeactionlintie-wB-stitred-ff 2 il aud-cdncénteidil. IThe cRidedirddbt was N

o BB A ubhes 4 o
o) e O LR A ARSI A ﬁ%@“"‘?@g@ﬁbﬂ@ >

S Trifl uoroa(c?@ELElér%%Sﬁi&X 12.0 g, 57.2 rrrml) was added dropW| se under
addi tion of e e PrblyuhTEELATP BB &L mire S oo i bt ol and
Na2SOH, °”E‘j£?d?‘2?’e%2§%§&§§ﬁ% D L N s e

(5.07 g, 1od%the2arethappliovenervaparaisineand3 e agueas QJlmmIWawmtrdwteck onthd in

t hang| 07
tas aqged Fafoinetaby, @100 i3 ARETLmIA B SER Rt il ods:
m xture wafdtemd almiador.foontr:ﬁedntm giach Mk;b’ixfé\lsdlﬂl o9 g), 3Baibh vmeqiuhﬁw%ymgd

slowy und stlrrl ter. 20 h roomterrperaturethe reacti on was
concent r at R@&}dﬁlﬁ%ﬁhﬁl})ﬂ 2\ C@B@@@ﬂm Wille 13qticiudampinakte gise N-(4-
extract edfm&&b 15liac AR R0 Ry e | ages
were dried c())vereitiﬁ?élyi I%fl I tlg?e]g gﬁg cor%mg)bte % to HQ 6BLATE, C“Rh
N-(4-fl uor3(9f5@na§ya ):olmu(loamsrolhdoLGMﬁewz ym ﬂe{PrHEjT n‘}mm r(€D(I13‘§O EL#1856.78.(84

37% Y, et 7. mol ) was di ssol ved in THE
(50 i or SRR PGS A0 33 Aade” G-t e, S (s
stirred for61Hy, TH); 3.13-3.06 (m, 2H), 2.74-2.66 (m, 2H), 2.11-1.99 (m, 1H), 1.78-1.71 (m, 3H),
1.58-1.46 (m, 2H), 1.00 (d, J=6 Hz, 6H). ‘
The compound 76ELH18 (200 mg, 0.484 mmol) was dissolved in acetonitrile (20

mlL). Potassium carbonate (74 mg, 0.553 mmol) and sodium iodide (80 mg, 0.553 mmol)
20 was added followed by 2-(2-bromoethyl)-1,3-dioxolane (100 mg, 0.553 mmol), The
reaction mixture was heated to reflux for 20 h. The mixture was concenirated, water (50
mL) was added, and the aqueous phase was extracted with dichloromethane (2x50 mL).
‘The combined organic phases were dried over Na,SQ,, filtered and. evaporated. The
resulting  oil was puriﬁed twice by flash chromatography (5% methanol in
25 dichloromethane) to give a colourless oil (50.mg, 20%). Ry = 0.70 (MeOH/CH,Cl, 1:9).
LCMS m/z 514 [M+H]". "H-NMR (CDCls): 8 7.21-6.75 (m, 8H), 4.94 (t, /=4.5 Hz, 1H),
4.73-4.62 (m, 1H), 4.58 (t, /=5.5 Hz, IH),.4.41 (s, 2H), 4.26 (d, J=5.5 Hz, 2H), 4.00-3.80
(m, 4H), 3.68 (d, /=6.0 Hz, 2H), 3.43-3.35 (m, 2H), 2.94-2.87 (m, 2H), 2.68-2.57 (m, 2H),
2.45-2.32 (m, 2H), 2.20-2.13 (m, 2H), 2.10-2.00 (m, 1H), 1.88-1.81 (m, 2H), 1.00 (d, /=6.0
30 Hz, 6H). HPLC p = 8.1 min.
The collected compound was converted into its hydrochloride salt, which was
obtained as a colourless solid (80MBT86-2C). |
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30 Di phenyl phosphoryl azide (10.6 g, 38 mmmol) was added dropw se and the
m xture was heated to reflux for 4 h. The m xture was cooled to room
tenperature and placed in the freezer at --18 C for 2023Pecefyer 206®sul ti ng
white precipitate mas vigorously stirred with diethyl ether (250 nm.) for
.15 mn The filtrate was evaporated to Ui -38 23 .
Decenberag)o%og (’/@g 004/ 000808 PCT/ US2003/ 019797 i sobut of%&#@@“ﬁ%’zyanate
(1.97 g, 9.6 mmol ), which was dissolved in 'dichloronmethane (50 nm.) and
added to a,sol ution of 50ELFBS (2 91 g, 9.6 nnDI) |n dlchloronethane (50
‘nL). The H&ati4bh 3-igxan iy Hpiperidin-4-vi frupned hics 3 B

pr oduct ﬂnﬂH@B
di chl or onet hane)

f1 uorobenzyl ) NMdthfl (4-h§drouq1phaﬁ5&)a¢bt)1ﬁl (360 irfl, n3 @-niirhol) was dlssolved in DMF d(3
N - (4-isobutyl ox&genzx ) car bam de (76ELHL7 90 g, 91% . The conpoun

76ELH17 ( 3lgpKgC , Y- Quannad) was pdded prOW@d hambu(ylememx)deatﬂ@o Hddee to
2 M gol f th | (100 d t

acer Sg Hatl Phe RANERE AT GEIRORS 150 C AR wRE i oe b B’ Shomin et ea-

with 10 dlc@xﬁﬂeﬁfr@t&'&t TR edidielPR: dibdolvelilts aqomﬁaﬁ?e Wﬁ%ﬁﬁoi%&%ﬁiﬁ‘é@?;ﬂg I ed

over Na2SO4, filtered and concentrated to give a sem-pure so
whi ch was N#QH {1 gliway addedsind ﬂ@ﬂnmmmmwd(fm% mén. Heethbndl rwas removed by

di chl o |
(bt pert ai SOt Palichatio, ok B PMsAANE hyeds Lo ' A i 500 205 g
as a col Od{dhliﬁ@m&thhh@(bdé@'&ﬁ,)n%@ c&ﬂlﬂm[a% ic phiakdyvrRré %E@dwﬁhz ﬁk@ﬁS
(m 15 8H), 4.47-4.42 (m 1H), 4.39 (t, J=5 Hz, 111), 4.35 (s, 2H),

(d, JH5 HE2x5PHpL).3TIg8cembined a@ladz$ phides v&rﬂ@al&e@&nﬂymmdiﬁﬂi) bﬁ47M—HC66m(lm

2H), 2.11-1.9 1 3 1. 58- 1. 46 1.00 (d, J=6
HzH) 6H) . %aciwgu #@%ﬁ@ﬁ 140G é?e@%rﬁ)L) %ﬁ@&%ﬁ)ﬂrw&@ Hﬁl@%wv@dirm Sote

t trinta
Sal op. (oD RSP A sl RS GAURMY R0 2 eI i AR
2-(2-br ormeﬂi(\}tOQMB’B-Zdeﬂﬂ &rge’/()‘}ﬂ)Chsmgcolﬁuﬁt&B soti) I)H NMIR (CBECH): 6n7.09 (hir e

was heate r. 20 The m xture was_concentrated, water (50 nl)
was addedgﬁim%éqe{{% i}aﬂgtﬂt}s@ r%‘gs%s\]/% z@ilré‘éﬁseé}]\)\n t h di chl oronmet hane (2x50

m.) he conb r r
evapo%%—t ed. Thgﬁ@?g‘gﬁ?%@rﬁhﬁ%@% W%L ? ‘QQII) \?\gﬁggm’gﬁ%ﬁ% ?%Ellélh% orfcg?%gr phy
(5% nret hangy)- |N’r{2-5{2ﬂ{il@Fdl@xmn%yﬁdh@h?mm@nweyla M—@-ﬂuoﬂob&&yﬁaﬂmr(ds()l I8Ag5220%) .

7. 216 75901 R0 . 030 gamp) wortpleed Bifoweyt by Miohvtamiss (S ik 054 i

308 (d Soeo L ovaR R riShofutbigutonciglits Gl Thre Vea el

2H) , was added, and the mixture was stirred at room temperature for 2 h. The mixture was

;i% hQ}ﬂ,nan%htre H%EWSKI'(B) 5% I’TE'[ hanol [ n

J

20 concentrated and passed onto a prewashed (msthanol) ion exchange column (0.88 mmol/g,
1g). The column was washed with methanol (8x4 mL) and the remaining product was
eluted off the column with 10% NH,OH in methanol (2x4 mL) and evaporated. The
_tesulting oil was dissolved in dichloromethane (20 mL) and washed with saturated aqueous
NaHCO; (5x20 mL). The organic phase was dried over NaySQy, filtered and evaporated.

25  The resulting oil was purified by ﬂa.éh chromatography (0-5% methanol in
dichloromethane) to give a colourless il (110 mg, 31%)..Rf: 0.64 (MeOH/CH,Cl, 1:9).
LCMS m/z 529 [M+H]*, '"H-NMR (CDClg, rotamers 0.4:0.6): § 7.25-6.82 (m, 8H), 4.64-
4,48 (m, 2.4H), 4.44 (s, 1.2H), 4.10-4.03 (m, 2H), 3.79-3.67 (m, 5.2H), 3.50 (s, 1.2H),
2.90-2.81 (m, 2H), 2.42-3.95 (m, 2H), 2.12-1.98 (m, 2.2H), 1.87-1.79 (m, 0.8H), 1.76-1.48

30 (m, 5.2H), 1.36-1.27 (m, 7.8H). HPLC f = 6.1 min.

The collected compound was converted into its tartrate salt, which was obtained as
a colourless solid (106I\IBTS4~D). |
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2.45-2.32 (m 2H), 2.20-2.13 (ni, 2H), 2.10-2.00 (m 1H), 1.88-1.81 (m
2H), 1.00 (d, J=6.0 30 Hz, 6H). HPLCtR = 8.1 m n. The collected conpound
was converted into its hydrochl oride salt, which was oBtReceebar 485 a
colourless solid (80MBT86-2C). 23 Decenber 2005 WD 2004/ 000808

PCT/USZO%%% gt 1- 2- i 3 Doxan-2 i eth | i eridi

4-f1 uorobe 1- &% 2-1i drox -2- meth | ro ox hen 1 acetptaer?;?ndS a({s/d}lﬂg%te

106MBT54- D I\/Et hyl (4 hydr oxyphenyl )acetate (500 ng, 3.0 nmol) was di ssol ved
8

in DMF (3 2 ng, 6.0 mnol) was added foIIovved by i sobutyl ene
oxi de (806 piperid -4 , ide (COBNLS

irradi ation for : ! esi - was oIvdln_all
m xture of net h'Igr:’gler'ldh n&[@gr}j@ é nﬁ%gﬁg?i\lgﬁlé ?%% Vifgaine

m xture wds. 3§$I!L,r :104) ilm101§3ﬁ1 ditiloroeiivan gi(%ol\ﬁild) g%ﬂmﬁﬁﬂﬁi ﬂ!té)f-lsdljdﬁft y?henylacg tyl
evapor ati on, The ase was acjdifie and extracted with
di chl or oné‘ﬁ?é‘r‘i@ gﬁ@%@ By -4 B h@cﬁl%hl@r&me p §EW sl seadded deppwing aki t h
2 M NagH 1hc( e r A

i f T od b At Holllidn i SR BF 4O e 850 I G SZREENAD iy
conbi ned 6ﬁi’gaﬂ4 Naﬁbﬁé)ée'fhwmgemdda}edmvwashd&aﬁﬂG% HC), tveaterchnd aiine V@il @kepd t O

fford [4- d.(106MBT52-D, 470
g, 700 sedunt SERL R ) pPbSId R reny 49S e ey piiicioly ssesRl(m
2H), 3. 78 cohunm? bﬁroni—’at@g?aﬁ}ﬁ/ eldlifly with34 st w1s@‘%radﬂe§t ih %-5”5% L3 6BERL 1P ol 150

ng, 0.67 m nol) was dissolved in dichloromethane

N | - [ 2- (1 hepigndx arpffording et %(‘H-ﬁmpeb&ﬂd’zm[k(@elwqummhmoybppmdahmyﬂ-ae@-

(118A 2- ed followed by triethylam ne (235
gﬁ IS%%}“:OJ’{@%‘% ?rtélmsudﬁﬁ?%?]l 'dﬂﬁ?f‘ﬁ ghosphoni um hexaf | uor ophosphat e
(PyBr oP, 392 rrg‘hls)cdaﬂpcrmmwas diveslvediiegbs. @hthol (PHOTHhK) aHdeh Jmcﬁgeﬁaﬂeﬂ ©@6knAIhcr oom

tenperature for 2 xture was 20 concentrated an ssed onto a

pr ewashed 2 ﬁé’tsﬁwp QIQ%’ é)é’é k8 Agatabst-ukhe 1(10‘“88 wardilieged O‘Iﬁ‘g)jehmh ¢hecsoleamt was

‘washed w h ( , rod ) off t he

ol urm wi (T 05 Rk T tuglehe@Blvacgf o 2 Dl UEl 18 s bEE R ng

oi | was distps)l Vs compowidl wa&)nm:ihmtbm(tmm&r)pmﬁam h&ANB trivz SPOUMEHET

aqueo mﬁa{(gﬁ 0. m.). The organic phase was dried over Na2SO4,

fllte ated. 25 The resulting oil was purified by flash

chr onat ogr aphy (0 5% nmet hanol in dichloronethane) to give a col ourless. oil

(110 ng, 31% Rf -064(I\/EO—VCHZC1219) LCMS m z 529[MH—|]+ 1H NWVR
3 £ B b-N44-fhoddefinyl}-2-(4H) , 4. 44

(s, 1. 2H) 130éu€09(VD4henvl)gg@tam1|d% dxgvdro S e (Q&NES%’} 3.50 (s, 1.2H),

To 3,5-dimethylpiperidine (43 pL, 0.33 mmol) in DMF (I mL) was added

20  potassium carbonate (132 mg, 1.0 mmol), followed by 1-chloro-3-iodopropane (32 pmol,
0.30 mmol) and the mixture stirred at 50°C for 2h. After cooling to 1t, a solution of
103NLS56 (100 mg, 0.25 mmol) in DMF (0.5 mL) was added, followed by sodium iodide

(45 mg, 0.30 mmol). The mixture. was shaken for 20 h at 60°C, filtered, evaporated o
dryness and purified by silica gel column chromatography, eluting with a stepwise gradient
25 of 0-10% methanol in dichloromethane. The residue was further purified by passage over a
reversed phase Cg SPE cartridge, giving the desired compound (35 ing, 25%), which was
converted into its dihydrochloride salt.
Ry= 0.61 (MeOH/CH,Cl, 1:9). LCMS m/z 552 [M+H]". HPLC g = 8.7 min.

30 1-{3-(4-{(4-Fluorobenzyl)-[2-(4-isobutoxyphenyDacetvl] ami.no}piperidin—i -

yhpropyllpiperidine-4-carboxylic acid methyl ester, dihydrochloride {103NLS45-E).

Prepared following the same method as described for 103NLS45-B, using
piperidine-4-carboxylic acid methyl ester (44 uL, 0.33 mmol). Yield: 7 mg, 5%.
-4 -




2.90-2.81 (m 2H), 2.42-3.95 (m 2H), 2.12-1.98 (in, 2.2H), 1.87-1.79 (m
0.8H), 1.76-1.48 30 (m 5.211), 1.36.1.27 (m 7.8H). HPLCtR = 6.1 nun.
The col | ected conmpound was converted into its tartrate Zdieeembgizleh was
obtained as a colourless solid (106MBT54D). -40 23 Decenber 2005 V\D
20041000&,(682 2003/ 019797 N 4-Fl uoroben 1 -1V- %~ eridin-

4-i sobut oxypﬁg’r({og@acet am de 103NLS56 . To a solution oquTﬁ[észgwﬁr]rg’W
118AF93-51 (10.37g, 30.3 nunol) and triethylamne (9.36 nL, 60.6 nmol) in
di chl oronet hane (200 nlL) a solutlon of 4- |sobutoxyphenylacetyl' chl ori de
128NLS28 ( 8. 93L@M$91/z458ﬁ{Mﬂ{] NHELEChE: erhgmtifiane (100 nl) is added dropwi se
at 5 0C. The solution is stirred at rt for 3h, then water is added and the
m xture washed with sat. ag. NaHCO3. The organi c layer was washed with 5%

HOl, vt ewgmru@romwg LESoBBL s AP B iAldiaand evanorat ed
in vacuo e residue was pur MCa ger —colunm chr omat ogr aphy .-
el uting vidiethullp; deviacethinaide DILIYYB-(Bicet ate in n  hept ane,

ff N (45f 1 b 2- (4-
10 ?Q?bﬂ?oxyéhzﬂ ”°L@ef2q*ﬁ$%w% iSRG RSN PN bbb e b dnd A v
di ssol VEdadd%da@SeluﬁbﬁlM@—?Q(—&ﬁ@ro@lh}rl)@ﬁeﬁ%ﬁﬂﬁﬁﬁfc%c&B@ﬂ&h@ES 4 %% ré. ouﬁ' ng

Pd/ C (10% g) as a cata The 'm xture was filtered over

sol vent el euDNHEGG: h@lir)eﬁlﬂé‘ﬂ’éd byiceesium oathonate (50 gigy §-15 woiobatidesodion |
(7.02 t d. d th f th
bur i 11 oat U YER e 0+ S 5BRBY, Ty BnGER SRt °§3%lshvﬁvl R, it

5- Di net h betiveer didhtvrdmethatieoand dat. @iyl MalCO; dolutiindThe bRfAR S agerwas dhed'cﬁﬁ?:?u'[ OX
hen | acet m de di h drochioride 103NLS45-B . To 3, 5-di net hyl pi peri dine (43

L, -0d03 spHatppfltered gngl eaporatadichhe Tegidie fes sﬂiuaﬁiedéwb@mmreﬁ*(el@zewgd 1.0

m!tzjrefgl%l r‘\rﬁ\gémp é é}{‘d QEQ?ﬁfah%ﬁ %ﬁgoo g ltm%pﬂ%) gg’%\%?te@’lﬂgpﬁosf %ﬁLSSG

(100 ny, €25 mol) in DMF (0.5 nL) was added, followed by sodi umi odi de
(45 ng, 0.30 Mﬁ] +e sh ken for 20 h at 60C, filtered,

‘evapor at ed tomgg @?@Wﬁ Iﬂf@%’b I mi®a gel col urm chronat ogr aphy,
eluting with a stepw se gradient 25 of 0- 10% net hanol i n dichl oronet hane.

The residue was further ur|f| ed by passage over a reversed phase C's SPE
Cartrllsdg -i-A7 x 1 4hq it }. ey el‘ted

I[%IC—)H |+ts E‘]gﬁggg ! cgf’?ﬂmgtdme{ate 80%%%%}' CHZC12 9) CMS in/z 552

To a solution of 2,6-dimethylmorpholine (6.1 pL, 49 yumol) in DMF (0.3 mL) 1-
chloro-3-iodopropane (4.9 pL, 45 pmol) in DMF (0.05 mL) was added, followed by
caesium carbonate (50 mg, 0.15 mmol). The mixture was shaken at 50°C for 3 h. After

20  cooling to zt, the piperidine derivative 103NLS56 (15 mg, 38 umol) in DMF (0.1 mL) and

sodivm iodide (6.8 mg, 45 pmol) were added and stirring maintained overnight at 60°C.

The mixture was partitioned between dichloromethane and sat. aq. NaHCOs solution. The

organic layer was dded over sodium sulfate, filtered and evaporated. The residue was

purified by preparative reversed phase (Cig) HPLC and the obtained compound (6.3 mg,
25  30%) converted into ij:s dioxolate salt. | '

LCMS ni/z 554 [M+H]|". HPLC # = 8.7 min.
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30 1- 3- 4- 4-Fluoroben 1 - 2- 4-isobutox hen 1 acet 1 amno i eridinl1l1
ro 1l i p eridine-4-carbox lic acid nethyl ester, dih drochloride 103NLS45-E
. Prepared follow ng the sanme method as described for PO¥R$4a59% using

pi peri di ne-4-carboxylic acid nethyl ester (44 L, 0.33 mvol). Yield: 7 rng,

5% -41 r 2005 WO 2004/ 000808 PCT/ US2003/ 019 r 582
[ MH] +. @L@ﬁ?@&:ﬁrs mn. N 4-Fluorobenz | -2- 4-iso§%ﬁ%’é§%ﬁu§}ly?l\|— 1- 2-
1-nmethyl pyrrolidin-2- yl ethyl]pi e4-yl}acetanm de, dioxalate(103NLS63-G . 5
To a solution of the am ne 103NLS56 (15 ng, 0.038 nmol) in DMF (0.3 nlL) was
- added "a solutlon of 2-(2- chloroethyl) 1-met hyl pyrrolidine hydrochlorlde
C ! 1. 10 f d b caeshu r ate (50

' Ire was
sti rred ombuﬂogﬁ@heayi)zﬁ:@ﬁm@@rdﬁm;talgwgmmgﬁmn di chl or orret hane and sat. aq.
NaHCO3 sol utio The anic |ayer was dried over 10 sodium sul fate,
filtered and eVEF8wegt &lﬁ%wpp& ﬂi“’e§?“§9én9@§dpﬂﬁrﬁ@spﬁhedayforprl@%&@-ﬁe Ufsmﬂsed

TS ai‘oeal doonAfting (R CHAMALES  BEDAY e il i dork TS 54 40,

6- Di net h [MAS[hGIRLC 4=8&.1rwinl | eridin-4- 1 -N 4-fluorobenz 1 -2- 4-
i sobut oxyphenyl )acetam . de, dioxal ate (103NLS69 A) To a sol ution of
26d|rrethylrmrphollne(61L 49 pnol ) |nDlVF(0 m_) 1- :
chl oro- - 3. z : ) was added, followed
by caesitum haken at 50C for

3 h. Aft evl)ﬂfbmzmtaemgnmvmicetdnﬁ&e mlmatél(mBNI%B@)tl ve 103NLS56 (15 ng, 38
nol) jn DVF (0,1 ) nd .sodi um i odi de nmg, 45 urmol) were added and
stirrithg mai nt Brepard oot the sarge aneth @Snﬁ%ﬁﬂb@l ers 19ENEF49-dn ainge Preen

over Sodi TP afin s pEo DRR" R ¥4 B 26000 1P Al Sl X B dy B

prepar at i fe=88ueimsed phase (Cl18) HPLC and t he obtai ned conmpound (6.3 ng,
25 30% converted into its dioxolate salt. LCMS razz 554 [MtH +. HPLC tR =
8.7 min. 23 Decermber 2005 WO 20041000808 PCT/ US2003/019797 N- 4-Fl uor obenz

1 -N 1- ﬁ43§1ﬂfl%5%}@ %Ei g: itk 1| s%buaox hen 1
acet am de oxa ==
15  vl]acetamide, dioxalate { 103N'LS69~D
Prepared following the same method as described for 103NLS69-A, using
pyrrolidine (5.0 pl., 49 pmol). Yield: 4.6 mg, 24%. LCMS m/z 510 M+H]". HPLC g =

8.4 min.

20 N-{1-[3(2,5-Dimethylpyrrolidin-1-yl)propyi]piperidin-4-yl} -N- (4~ﬂuorobenzv1}—2—(4-
isobutoxyphenyl)acetamide, dioxalate (103NLS69-E).
Prepared following the same method as described for 103NLS69-A, using 2,5-
dimethylpyrrolidine (6.0 pL, 49 pmol). Yield: 3.4 mg, 17%. LCMS m/z 538 [M+H]".
HPLC g = 8.7 min.

25 .
N-(4-Fluorobenzyl)-N- {1-[3-(3-hydroxymethylpiperidin-1 -yl)propylpiperidin-4-v1} -2-(4-
isobutoxyphenyl)acetamide, dioxalate (103NLS69-F).

Prepared following the same method as described for 103NLS69-A, using 3-
hydroxymethylpiperidine (5.5 pL, 49 pmol). Yield: 5.5 mg, 26%. LCMS m/4 554
30 [M-H]". HPLC fg = 8.0 min.
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Prepared foll owi ng the same nmethod as descri bed for 103NLS69-A, using 3- 5
hydr oxypi peri di ne hydrochloride (6.8 ng, 49 nol). Yield: 7.9 ng, 30% LCMS
infz 540 [MHf . HPLCtR = 8.1 min. N 4-Fl uorobe 1 - 22DusmbstiPdx hen 1
-N 1- 3- 2-neth 1 i eridin-1- 1 ro 1l i eridin-4. 1 acetam de di oxal ate
103NLS69+ paredfoll owi ng the same nethod as ribed for .
103N|_569“R,’2??é}|3?1ﬂ§ met hyl pi peridine (5.8 L, 49 gnol )dP‘iT’Eis%im’%”i” g, 26%
LCMS in/L 538 [MtH +. HPLC tR 8.7 mn. N 4-Fluorobenz 1 -2- 4-isobutax
hen 1 -N 1- 3- olidin-1- 1- rorl i eridin-4- 15 yl]acetam de, dioxal ate
(103NLS69-D Prepared follow ng the same nethod as described for 103NLS69- A,
using pyrg@ . . . . ; LCMS nz/z 510

[ MeH] ' . HPER BORLCR. g zant sy Wi 1i-1- 1 ro | i
erldln 4- 1 Nscﬂlﬁl—hm@ﬂﬁg@ ) | u

103NLS69-E . Prepared fol I%/%Sgl% eémsna%e%rr%ﬁ(\ﬂge }%asgtv@%\egs?ﬂo%&hgﬁgn
103NLS69- &f @%Ari@omoml-%pmphghmw (BI5i nign 6.0 Bin®ip irl. dryd estipivpdrp furd €50 mB) 4

ng, 17% HPLC tR 8.7 -Fluoroheaz 1 -N-
1-. 3- §3 M&oa géw?ﬁ%o@ﬂgfg oFHS. fuspehsioy Wag s @I% ifor ?5411115} atyt, ten | ISE9ms3- hen.
| acet ani dm«ﬂopmpaﬁ . ﬂ@ﬁmm@%ﬁxml)%@soﬁd@d dE@ﬁdri@%{ﬂ& 3dﬂﬁm§aﬂ¥e ABRdwasS
described f 103NL869 A usin hydr oxynet hyl pi peridine (5.5 L, 49 nol).

Yi el d: 5. ethpxedqyggnighty Blterpd 3113 5‘5‘4151‘13@ ‘*{Wﬂ]aﬁed iaPRCua. Rutifigatbmefthe msxdue

Decenber 7 45. - 3-

pra onazoi Zéé%e?g one (%g tg%é%?% mghy gtepwagraggeéﬁghg-%}hn}e a5‘P m 288
ng, 7.2 mdmmomm&mm effotded §4.5)- (8- c@ampﬁfpyi)a-xséprowwk@mﬁm&noz@ﬁ@tml fﬁgne
(775 %703 ﬂm) %&ll n.dry. tetrahydrofuran (50 ni) under argon

atrmsgﬁer Ahes & B‘érﬁ?rg "was stirred for 15 mn at rt, t hen 1-brono-3

chl oropropane (1.18 niL, 12.0 mmvl) was added dropw se over 30 mn. The

m xture was refluxed overnight, filtered and the filtrate evaporated in

vacuo. Pu rﬂiﬂawmnaﬂ)ﬂk{é-m@mt@qwhemwmi1|-[c3a(4erﬂ) iprapyh-2cdxocrBbslgtiamy ,
el uting w_th in dichl ororrethane
af f or ded ol i di non-2-one (824 ny,

To a solution of 103NLS56 (207 mg, 0.52 mmol) potassium carbonate (215 mg,
15 1.56 mmol) was added, followed by the alkylating agent 103NLS94 (127 mg, .62 mmol)
and sodium iodide (93 mg, 0.62 mmol). The mixture was stirred at 65°C overnight, the

solvent removed and the residue partitioned between ethyl acetate and water. The organic

layer was dried over Na;SOy, filtered and evaporated. The residue was purified by silica gel
column chromatography, eluting with a stepwise gradient of 0-4% methanol in
20 dichloromethane. Further purification of the compound was performed by passage over an
acidic ion exchange SPE cartridge, affording the desired compound (209 mg, 71%) as a
colourless oil, which was converted into its oxalate salt. - , .
' Ry = 0.35 (MeOH/CH,Cl, 5:95). LCMS m/z 568 [M+H}". 'MH-NMR (CDCl,
rotamers 0.6:0.4) 6 7.21-6.80 (m, 8H, Ar-H), 4.60-4.53 (m, 0.6H, pip-H), 4.49 and 4.43 (2s,
25  2H, benzyl-H), 4.19-4.14 (m, 1H, oxa-CHy), 4.06-4.01 (m, 1H, oxa-CH,), 3.77-3.67 (m,
4.2H, pip-H, oxa-NCH, CHjpipy, benzyl-H), 3.53-3.46 (m, 2.2H, benzyl-H, OCONCH,),
2.98-2.85 (m, 3H, pip-H, OCONCH,), 2.39-2.25 (m, 2H, NCH), 2.10-2.00 (m, 3.2H,
CH(CHas), pip-H, CHop.), 1.85-1.50 (m, 6H, pip-H, NCH,CH,), 1.29 (m, 0.8H, pip-H),
| 1.01-0.99 (m, 6H, CHzoipy), 0.89-0.83 (m, 6H, CH(CHj3),). HPLC fx = 8.9 min.
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10 67 %9 as a colourless oil. N 4-Fluorobenz 1 -2- 4-isobutox hen | -N 1-
3- 4- S -isoro 1l-2-oxo-oxazolidin-3 ro > 1 eridin-4 acetam de, oxal ate
(117NLSOL | To a solution of 103NLS56 (207 ng, 0.52 nmmaiDecyberd8i um
carbonate (215 ng, 15 1.56 nunol) was added, followed by the al kyl ating
agent 10gMd-9 /7 ng, 0.62 mmmol) and sodi um i odi de ( unol ).
The m xture %gdogf'%l rred at 65C overnight, the solvent %}%gﬁg’\%%@m?% d t he
residue partitioned between ethyl acetate and water. The organic Iayer was
dried over Na2SO4, filtered and evaporated. The residue was purified by
silica gel colum chromat ography, eluting with a stepw se gradient of 0-4%

met hanol i ) b f s . ofrpound was
per f or ned ™t 3 Ot O dRan e it X f or di ng
t he desi r edaadidioB . 8 _

converted into.its oxalate salt. R ©95). LCMS nz/z

568 [ MrH] +. ' HPRMAIGACtowing tb@t%ﬁ@r@e@c’@ a@ d@;cn:bedr f9111 BTIOSYIm) usdiigl V-[R-C4H) |

4. 20 2° 14 TpStoriofenfl-Bblsondrof SR A o drdinaofiefigiec 03V, 3y W
4.211, pi pamkbl, pnepammuyﬂ@-mc&ue@mﬂwdfbhmmm 4'6‘31(1@01% 297, benzyl -
Q0TNG), " 2 S8 2% M BB SRR 2 20 228 (T 2, ha),
A 545%%(“*‘% O%ﬁﬁes-%%@m Mi%%%@éﬁ?&?%s%%%ﬂ%& 338
PCT/ uszooemmmm N5-2-014¢nk;| LDy opdr€fly)l, 37139 46- @n a@{sp@mqozsﬂélﬂm{ EMdis,, 3-
e B, DL ORCH Ao P ARG HNG L 6are ko 85, i HeDEP Ty o
117NLSO| E%'IDE7§\|(1{1221(T4A15CIfIJ)}JQ@@«@W%)%f,I’N%ZZ% 1.60 gz”g‘ ?ﬁfgéﬁh%)at'\'gl -

(pi peridin-4 1) acet asni de” {111 prepate
descri bedH @}%IOMBNL%BﬁZ (vt} @Hdplpgﬂl NGHLGHY, 1R1 (m, mzm)piﬁVHQ-ll(m-Q.@lZnﬁEBﬁ)

90 1 R R TR 0 5,

15 N-[2-( 4—Fluoroﬁhenv1}ethvl1—N—{ 1-[3-(4-(8)-isopropyl-2-0xo-oxazolidin-3-
yhpropyllpiperidin-4-yl1}-2-(4-propoxyphenyDacetamide, oxalate (117NLS03-B). -
Prepared following the same method as described for 117NLS01 using N-[2-(4-

fluorophenyl)ethyl]-N-(piperidin-4-y1)-2-(4-propoxyphenyl)acetamside (108 mg, 0.27
| mmol, prepared by the procedure described for 103NLS56). Yield: 76 mg, 50%.

20 Ry = 033 (MeOH/CHCl, 5:95). LCMS m/z 568 [M+H]". 'H.NMR (CDCls,
rotamers 0.6:0.4) 8 7.17-6.81 (m, 8H, Ar-H), 4.40-4.35 (m, 0.4H, pip-H), 4.20-4.- 15 (m, 1H,
oxa-CH,), 4.05-4.01 (m, 1H, oxa-CHy), 3.90-3.85 (m, 2H, OCHaopy), .3.72-.3.48 (m, 4.6H,
pip-H, oxa-NCH, benzyl—H, OCONCHy), 3.36-3.30 (m, 2H, ArCH,CH,N), 2.99-2.86 (m,
3H, pip-H, OCONCH,), 2.80-2.74 (m, 2H, ArCH,), 2.38-2.26 (m, 2H, NCH,), 2.11-2.03

25 (m, 1.8H, CH(CHa),, pip-H), 1.87-1.64 (m, 8H, pip-H, CHaop,, NCH,CHy), 1.31 (m, 1.2H,
pip-H), 1.03-0.98 (m, 3H, CHsop,), 0.88-0.83 (m, 6H, CH(CH:),). HPLC £ = 8.5 min.

N-(4-Fluorobenzyl)-N-{1-[3-(4-(S)-isopropyl-2-oxo-oxazolidin-3-yDpropyllpiperdin-4-
vi}-2-(4-propoxyphenyl)acetamide, oxalate (117NLS03-C).
30 Prepared following the same method as described for 117NLS01 using N-(4-

fluorobenzyl)-N-(piperidin-4-y1)-2-(4-propoxyphenyljacetamide (104 mg, 0.27 mmol,
prepared by the procedure described for 103NLS56). Yield: 120 mg, 80%.
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oxa- CHZ) 4.05-4.01 (m 1H, oxa-CH2), 3.75-3.46 (m 6.611, pip-H oxa-NCH,
CH2003v, 10 benzyl -H, OCONCH2), 3.36 (m 211, ArCH2CH2N), 3.02-2.84 (m
311, pip-H OCONCH2), 2.81-2.75 (m 211, ArCH2), 2.37.2.1pEubenif02H, NCHZ),
2.09-1.98 (in, 2.811, CH(CH3)2, Pip- H CHo;au), 1.85-1.62 (fn, 611, pip
NCH2CH7) w 1.2H, pip-H), 1.00-0.97 (in, 611;

(m 611, 3'3(%1—113@%8 BPLCtR = 9.1 nin. 15 k U-2- 4-Fl u?g’gﬁﬂ 33{016?

1- 3- 4- S -.isoro |-2-oxo0-oxazolidin-3 1 ro 1 i eridin-4- -2- 4- ro ox

hen 1 acetam de oxal ate 117NL503-B . Prepared foll ow ng th sams met hod as
described for Rt7NOS61 (MORYCR2Ch- §45). LCMS m/z 554 [M+H]". 'H-NMR (CDCls,

e oo e 064 als 19RO fa vl At A BABR TR DR S RS SR e
76 ny, 509, Béhzlgﬂﬁg @1@&@%@;& 3@%}1&% r9zE04-419@'\(§1 nPﬁ?a:é@@H@'VWl“s é'(hlo\'

(CDA 3, rotanmers .-
p| p H) . 4280 OCH®medn3- 75131 6 (ox 2.2 pip-H. 652 NOH, (onmzm{), BA9-THB ) (m, 32 QFL, 3. 85

5 36- 3, 30 PP o) PORICHBI G 259 Yo 341 P 00t E%%Bﬁ%%%%ﬂ%

2.80- 2. 742.0831. 50, Wﬂﬂ?f)iﬂ(@Hé'ﬁ ROEBCLR) pigth, O (B@ﬂ%b; 127 .2 ﬂ%;ﬁﬁﬂl)rm 18L. 8H,
CH( CH3) 2, I—g 1.64

T o o B8 B T, Gagioh Sk Shten, CLE ) FIBEC el oiam 2.
HPLC to= 8.5 mn. N 4-Fluorobenz | -N 1- 3- 4- S -iso

rot-2-oxo-oxazo|idi n-3- 1 rol i eridin 4 | -2- 4- ro ox hen | acetam de

oxal at e :XDiox38- hyldsipéridih (hdus as descrl bed for

117NL]§)01 U |q
50b) At (L e (104 ng, 0.27 nunaol

(pi peri

prepared by thg m&eﬂ%&« %ﬁé's‘ﬁﬁfé 0 Vgl ¢ 09,423
Decenber 2005 V1\892004/ 000]81% PCT/ USZ%[%gl}Oglg%%é?@%beé 5&36 7(%%%}" ?d

5:95). LOVEBNLISH 652 fogy 14657 mwmllammomqeﬁtmasimmcns49he8alkylaﬁn§ 78

811, A 48 and 4.42 (2s, 211,

Senoyt iy o ooyl jolndh b legRind ot B ghie, 45%° 209 1172 (2000

g 91- f"f 85 (gnfé iﬂlfg {Eﬁﬂﬁ@@ﬂzmﬁl @51331@@ sl IQIJrEI,J' I!JIIFNMR @I@Cf\'%taéners
enzy

. 211, b | - 98- 2. 80 11
o p. 1 ocm@@)a b5, (6 Ak A2ED, BP0 (g DL boE( dwxm-HHbemﬂ(l@FB) )

NERCD Rogy G ot 0% 00t PPy, ki Rheli i,

3- Di oxan-250 Is,el. Y 1bénze1-HY| 1924279 (bl ZHT bipapeermz2 34 (2, 241, NCHD, 2510bLbex
hen 1 acefam dﬁ & xal ate 103NLS63-F . Prepared fol|ow n%ﬁhe sane net hod as
ik

descri bed™or2H FiRtasortly P, Ghgisu) d F854% (p26H, Ay HoNEERCHabI1)35ahd4 (m,
2-(2-br OrﬂQHE kel 3pidlEy 3T @S By APteY: = 8.8 min.

20

N-{1-[2-(1.3-Dioxan-2-yDethyllpiperidin-4-y1}-N-[2-(4-fluorophenv]ethyl}-2-(4-
isobutoxyphenyl)acetamide, oxalate (117NLS03-D). _
' Prepared following the same method as described for 117NLS03-A using 2-(2-

bromoethyl)-1,3-dioxane as the alkylating agent. No sodium iodide was required. Yield:
25 99 mg, 70%. ‘ 7

Ry = 035 (MeOH/CH,Cl; 5:95). LCMS m/z 527 [M+H]". 'H-NMR (CDCL,
rotamers 0.7:0.3) 6 7.18-6.80 (m, 8H, Ar-H), 4.58-4.54 (m, 1H, dioxane-H), 4.48-4.41 (m,
0.3H, pip-H), 4.10-4.06 (m, 2H, dioxane-H), 3.77-3.66 (m, 5.4H, dioxane-H, benzyl-H,
ClLomy), 3.64-3.52 (m, 1.3H, benzyl-H, pip-H), 3.37~3.32 (m, 2H, CH,NCQO), 2.99 and
| 30 2.89 (2ni, 2H, pip-H), 2.82-2.76 (m, 2H, ArCH,), 2.49-2.39 (m, 2H, NCHy), 2.12-2.00 (m,
2.6H, dioxane-H, pip-H, CHoip,), 1.88-1.67 (m, 6H, pip-H, CHaoigu, NCH,CHy), 1.35-1.31

(m, 2.4H, dioxane-H, pip-H), 1.00 (t, 6H, J= 6.6, CHsgipy). HPLC #g = 8.8 min.
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agent. No sodiumiodide was required. Yield: 152 rng, 45% Rf= 0.35
(MeOHICH2Cl 2 1:9). LCMB "t/z 513 [MrH +. 1H NMR (CDC13, rotaners 15
0.6:0.4) 8 7.26-6.80 (m 811, Ar-H), 4.63-4.39 (m 3. 612 Pepinher005di oxane- H,
benzyl -H), 4.09-4.01 (an, 211, dioxane-H), 3.78-3.64 (m 5.211, pip-H,
di oxane benzyl -H), 3.50 (s, 1.211, benzyl 9 (m
oH, pi p%z@;@%ﬁg 34 (m 211, NGD), 2.10-1-96 (m 31)%’”83‘3’%%%92’?% H
pi p-H, CHo; B" ) 1.88- 48(m 61111, p|pH NCH2CH2), 1.35-1.24 (m

. H) , : »

1.811, di: HPLCtR—88mn 20 N
1- 2-1 6 i A LstyH2-(4eth 1 - 2-
4- i sobut gpep Hﬂbhénﬂ Q) ﬂl{i?g%x%ggﬁgiigj\hiw D . Prepar ed fol | owi ng the
sanme net hod as describe - ng 2-(2- bronoethyl)-1, 3-di oxane

as t he al kyl at Pregazd efoflowhie ﬂmdé.amn impthodeasndescriberifore til TNILS03B us2dp 29200,

70% = CH2C12 LCMVS i n/ 527 1H NWVR CDC_:13i
r ot arrer s Broﬁoﬁth&geg;‘/'fh‘i’@nﬁ 28 visfing Agenty No 43°§B’[HH ‘Qllde( Wes l%l“‘e Yield:
di ox. eg,ne bﬁmg465|‘ﬁ441(m 03H pIpH) 4.10-4.06 (m 211, dioxane-H),
3.77-3.66 (m 4H, di oxane-H, benzyl-H CH2OB,,), 3. 64 3 52 (nn, 1.3H,

benzyl H, pi p- Fc}) @%7(78[6@21/(3%012% 96)-2NCHS, 2z OF1 3a BT . 2 IBNMRN (DL

2B ShaBnl D p s BT e 2, Bl o AR 24 4

(I\I:SB% CIB42) 0. 3}13% 811-1%14 10@ 0@ (141H12m|d%&é}g&g§b'}§ 3E2y01835k% Ozggl /‘(6%'6)5@ 377568 &,

PCT/ Uszo@ﬂﬂlgmwﬂ 1bgn2ykH),33.68-3xen (18, 1. BHethenkyliHepipdilpy-U3B 381 Ghd2H,

IA:;r fe:oar ed ¢ﬁ1gll\]§vﬁ;% 9% ﬁ@gsza%%é%cﬁ/ B@dgégﬁlﬁgﬁh’f gﬁ’ %%tsg’f‘%’g&f 25 (2-

br onoet hyN{H}), 32 dR@x@0 qnas 116FE @&bkm{eaﬂ, r;g,) entg7-Nessadi lsml I 91%'—1@6071@2% ;
required._ Yield: 5 90 , 65% EIB OH CH2C1

[ MH] +. 'Wbééﬁsl 31 @s&ﬂﬁ%ﬁ@)@nef%pm) 17051.08 (@131‘157{3?%@:;) HrPIJQ) rR—
4,58-4.5 riqng di oxane-H), 4.48-4.42 (m 0.3H, pip-H, 4.10-4.06 (m 2H,
-di oxane- IA-B 91-3.86 (m 2H, CH20pr), 3.77-3.69 (m 3.4H, dioxane-H,
benzyl-H), 3.63-3.56 (m 1.3H, benzyl - H, p| p-H), 3.38-3.31 (m 2H, 10
CH2NCO) , 2. 99 N 82 2.76 (in, 2H ArCH2)

2. 49-9, 30Nik12:A.3-Digeyas cthylipipe 1 s{4-TyorwbenayEd-(45i p- H), 1.87-1.65

(m 811 %BOHDh%%E&mWa%({l'ﬂNﬁ%SlFﬁl (m 2.4H, dioxane-H, pip-H),

1.05-1.007(1n, 3H, CH30pr) HP
_ Prepared following the same method as described for 117NLS03-C using 2-(2-

bromoethyl)-1,3-dioxane as the alkylating agent. No sodium iodide was required. Yield:
107 mg, 79%.

20 Ry = 0.41 (MeOH/CH,Cl, 5:95).. LCMS m/4z 499 [M+H]". 'H-NMR (CDCls,
rotamers 0.6:0.4) 6 7.20-6.80 (m, 8H; Ar-H), 4.62-4.56 (m, 0.6H, pip-H), 4.54-4.51 (m, 1H,
dioxane-I}), 4.49 and 4.43 (2s, 2H, benzyl-H), 4.08-4.04 (m, 2H, dioxane-H), 3.92-3.87 (m,
2H, OCHzop;), 3.76-3.68 (m, 3.2H, pip-H, dioxane-H, benzyl-Ii), 3.50 (s, 1.2H, benzyl-H),
2.90-2.83 (m, 2H, pip-H), 2.43-2.36 (m, 2H, NCHy}, 2.10-1.98 (m, 2.2H, dioxane-H, pip-

25 H,), 1.86-1.51 (m, 8H, pip-H, CHaop;, NCH,CHy), 1.32-1.27 (m, 1.8H, dioxane-H, pip-H),
1.05-0.99 (m, 3K, CH;). HPLC fg = 7.6 min. |

513

N-{1-[2-(1.3-Dioxan-2-

isobutoxybenzylcarbamide, tartrate (117NLS25).
36 - Prepared following the same method as described for 117NLS01 using 2-(2-

bromoethyl)-1,3-dioxane (24 pL, 0.18 mmol) as the alkylating agent and N-(4-
fluorobenzyl)-N-(4-isobutoxybenzyl)-N-(piperidin-4-yl)carbamide (76ELH18, 50 mg, 0.12
numol). No sodium iodide was required. Yield: 38 mg, 60%.
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8.0 ruin. 15 N1- 2- 1 3-Dioxan-2- 1 eth 1 ip eridin-4-4-N 4-fluorobenz 1
-2 4- ro ox hen | acetamde tartrate 117NLS03-F .. Prepared follow ng the
sanme nethod as described for 117NLS03-C using 2-(2- br orfdetdmpben2005 3- di oxane
as the al kyl ati ng agent. No sodiumiodi de was required. Yiel d 107 nyg,
79% 36; 7 96 0]8 (MeOHCH2C12 5:95). LCVS m z 499‘*~{'N++zér ' H NMR_(CDC13, |
rotarrers %"83 $983°7.20-6.80 (m 8H. Ar-H), 4.62-4.56 HGTAUSZHOENIT9% o ) |
4.54-4.51 (m 1H, dioxane-H), 4.49 and 4.43 (2s, 2H, benzyl-H), 4. 08 4. 04
(m 2H, dioxane-H), 3.92-3.87 (m 2H, OCHZon), 3.76-3.68 (m 3.2H pip-H,
di oxane- H, ben I=~(H32 (Meﬁﬂl((:ﬁzm; 123, L@MSZMJ/Z'S?)S ﬁ{?Olﬁ-r&@R(@Dca?s 5P P,
2,43.2.36 (m 2.10-1.98 (m 2. 2H, dioxane-H
1.86-1.51 6(7|41 narﬂHp%r 45:%10&1# Ndnlz@h@ane-ﬂ)s&% @AHW = 53899Hh|4038a4e254

VO pBerroph Rl Bl e A o «I?Lr%?%\%@%tf& b fogind

car bani de 3t6@r(ti[aH9J1=l(761L§E§mBu) 3003 2|§Bf{ﬁﬁ|2ﬂj pﬁ Hi)oxmm OBELN200
descri bed for 117NLSQ usjing 2-(2- bronoet 316 -di oxane 24 ~t L, 0. 18
m,

nunol ) 2as 3tk 48 GHping digyane- rPéPH)»(W?l 6H pip-H, NCH2CHz) 1.32-1.28
f1 uoroben ﬁﬁ' 1 tebeRzyL k- r W bam de (76ELH 8,
50 ng, O. ﬁd‘f)?aﬂe P% o waéo‘g‘@ %lﬁr‘g #”)%31'3 38 ny, 60% -47
23 .-Decenber 2005 L WO 2004/ 000808 PCT/ us2003/019797 Rf = 0.32 (MeOH CH2C12
1:9). LCMB. N NEANE NI\/Rd(CD013) S 7.1 8 6.74 (m 8H, Ar-H),

) WY BB

4.53 (t, Dioxap: gryRethyllpiperding-yli-N-q{4fluombenzyd)-2-(44) | 4. 33- 4- 25
(m 5H, pighs tatdlde. Gris A1 1 1, dioxane H), 3.75-3.68 (m 2H, -
di oxane- . 2.93-2.88 (m 211, pip-H),
2.43-2039 (m z‘ma, sm&m) prl&QFﬁZ-ﬂSQBO(I mg,4)193 nﬂdﬂ) Bad mahﬂmne;msmmLH)
1.77-1. 56 p| p _H_NCH2CH2), 1. 28 111, di oxane-H),

(d, 611, cnshy BHE (1ppé) taROEC 8. SthOﬁ Ofrdc fyarophenylaget ghigride (0 11%t h

e o B SR
tri et hyl ahi Tie (eQcthdh mixture3vadXiltaral Ind the ﬁﬂtyat&'HEaIioi:ﬁedr‘to) drghiedd CTige &@idhkb iveas of
LR TR DN DR IV NI N IR G AN )
mxtune waserd Nhjser,ediard atntfleevépérhfeat PulHRBL Byl sl dHERA chiddfatb SSHHYE
as | eluting with a stepwise gradient of 0-8% methanol in dichloromethane, followed by
purification of the compound by passage over an acidic ion exchange SPE cartridge,
afforded the desired compound (131 mg, 31%), which was converted to its tartrate form as
described above.
20 Ry=0.39 (MeOH/CH,Cl, 1:9). LCMS m/z 459 [M+H]". '"H-NMR (CDCl;, rotamers
0.6:0.4) & 7.25-6.88 (m, 8H, Ar-H), 4.58-4.52 (m, 0.6H, pip-H), 4.50 ¢ 1H, J = 5.1,
dioxane-H), 4.48 and 4.44 (2s, 2H, benzyl-H), 4.06-4.02 (m, 2H, dioxane-H), 3.78 and 3.50
(2s, 2H, benzyl-H), 3.72-3.64 (m, 2.4H, pip~H, dioxane-H), 2.84 (m, 2H, pip-H), 2.40-2.35 |
(m, 2H, NCHy), 2.07-1.99 (m, 2.2H, dioxane-H, pip-H), 1.85-1.50 (m, 6H, pip-H,
25 NCH;CH,), 1.30-1.25 (m, 1.8H, dioxane-H, pip-H). HPLC 7 = 6.9 min.

N-{1-[2-(1,3-Dioxan-2-ylethyllpiperidin-4-y1} -N-(4-fluorobenzyl)-2-p-tolylacetamide,
tartrate (11 7NLS87-B).
| Prepared following the same method as described for 117NLS87-A using 4-
30 methylphenylacetyl chloride and 118AF52-95 (300 mg, 0.93 mmol). Yield: 119 mg, 28%.
B Ry= 0.43 (MeOB/CH,Cl; 1:9). LCMS m/z 455 [M+H]". "H-NMR (CDCls, rotamers
0.5:0.5) & 7.17-6.87 (m, 8H, Ar-H), 4.60-4.53 (m, 0.5H, pip-H), 4.50 (, 1H, J = 5.1,
dioxane-H), 4.48 and 4.41 (Zs, 2H, benzyl-H), 4.05-4.01 (ni, 2H, dioxane-H), 3.77-3.66 (m,
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partitioned between ethyl acetate and 1M NaCH, the organic |ayer washed
with brine, dried 15 over Na2SO4, filtered and evaporated. Purification by
silica gel colum chromatography, eluting with a stepwisecgitadioant of 0-8%
met hanol in dichloronethane, followed by purification of the conmpound by
passage di ¢ ion exchange SPE cartridge, aff sired
corrpoundw(qm%mﬁ‘%l% whi ch was converted to its tartré[?ﬁgp@?%\g&g

descri bed above. 20 -Rf= 0.39 (MeOH CH2C12 1:9). LCMS miz 459 [ MH'

1H NMR ( CDCL rotamers_0.6:0.4) S 7.25-6.88 (m SH, Ar-H), 458452(m
0.611, pi p=rf piprFsbenayl-H, gioxgne-Hj, 3150 (Sdmxmyw) mmsam, AT4gipcHy 2. 401,

benzyl - H) ;
benzyl - 2'341%%{(6)%0%% 2?101@2??%’43%'(3 Oﬁ)qcbsz( H, oj?ﬁe%' B,
2.40- 2. 3518«3Fh50 Ermﬁﬂl\iﬁbﬁi,,N«ZHgZHg, 999(1m5 @mm,dléhaﬁm%lgﬁ M) PHPE s, = 7.7
1.85-1.50 (in, 6H, pip-H 25 NCH2CH2), 1.30 25 (m , ~di oxane- H,
pip-H. HPE® tR = 6.9 mn N 142- 1 3-Dioxan-2- 1 eth 1 i eridin-4- 1 -N
4-fluogobenz 1 -2- -tol lacetamde tartrate i 17NLS87-B . Prepared
foll ow ng the sarre nmet hod as descri bed for 117NLS87 A using 4- 30

Ay enzefuyd ok : o) pmol ). Yield: 119
: o) - rat/z 455[|\/H—]} 111- NWR
(CDA 3, rotarr Ao, tgritate P=EMr 811, Ar-H), 4.60-4.53 (m O0.5H,
pip-H, 4.50 (BenﬂdﬂranJS | PaAte 35%12
benzyl -H), 4.05-4.01 (rns?1 a}ﬁ@ aallaoxane %Ai‘)ed aéal}ﬂmg %@l%féd‘ﬁ&bg éce er
2005 WO 2064) d@@mslm/z@szm/ 811196’@17(?6366 Itt;toﬂihp-ddxrek;mnﬂ!ﬂg— stetydi chiade by,

Nore) 15, SEhemrGt o il Bt Sonthiml s hiossid Rem S SARS B Fpme.
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acetyl chHprbaheyloy), 4@7:4r@at(ﬂierntﬂwfdiobta@e@)yl3csn@61 ctfsh Jhe, thipre sapReENd
was prepared frosn 118AF52-9 follow ng the sane method
e P P ar AR (a3 2 bR 297 my (mz;% PIRED, D442, ?(51\»@@4&@142@112),
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1. 8H choxane-H pip-H). HPLC # = 6.6 min.

2-(2,3-Dihydrobenzofuran-5-y1)-N-{1-[2-(1,3-dioxan-2-vlethylIpiperidin-4-yi} -N-(4-
20  fluorobenzyl)acetamide, tartrate (128NI.822-B).

_ The compound (2,3-Dihydrobenzofuran-5-yl)acetic acid was prepared adapting a
procedure by Dunn et al. {(J. Med Chem., 1986, 29, 2326) and converted into the
corresponding acetyl chloride by treatment with oxalylchloride. The title Eompound was
prepared from 118AF52-95 (58 mg, 0.18 mmol) following the same method as described

25  for 117NLS87-A. Yield: 27 mg, 31%.

R;=0.50 (MeOH/CH;Cl; 1:9). LCMS m/z 483 _[M+H]+. "H-NMR (CDCls, rotamers
10.6:0.4) & 7.10-6.60 (m, 7H, Ar-H), 4.55-4.40 (m, 5.6H, pip-H, dibxane—H. benzyl—lf,
ArOCHyp), 4.01-3.97 (in, 2H, dioxane-H), 3.72-3.62 (m, 3.2H, pip-H, benzyl-H, dioxane-
H), 3.41 (s, 1.2, benzyl-H), 3.14-3.06 (m, 2H, OCH.CHy), 2.80 (m, 2H, pip-H), 2.35-2.30

30 (m, 2H, NCH;), 1.99-1.93 (m, 2.2H, dioxane-H, pip-H), 1.80-1.44 (m, GH, pip-H,
NCH,CH,), 1.27-1.22 (m, 1.8H, dioxane-H, pip-H). HPLC #z = 6.9 min.

- 49 -




H, benzyl-H), 4.07-4.03 (m 2H, dioxane-H), 3.82-3.61 (m 3 2H pip H
benzyl -H, 15- dioxane-H), 3.45 (s, 1.2H, benzyl-H), 2.91- I n

pip-H), 2.44-2.35 (m 2H NCH2), 2.08-1.98 (m 2.2H, du%?&??@bqqzo%p H)
1.85-1.56 (m 6H, pip-H_..NCH2CH2), 1.32-1.27 (m 1,811, dioxane-H, pip-H).
HPLC t R W@2@®4ib0808 2- 2 3-Di h drobenzofuran-5- 1 -N 1-p@radaods/ghioseean- 2- 1
eth | i eridin-4- 1 -N 4- 20 fluorobenz 1 acetam de tartrate (128NLS22-B).
The. conpound (2, 3- Di hydr obenzof ur an- 5- yI )acetlc aci d was prepared adaptl ng

a proceduqs 12 Boonikinglt 3-GibxolEd

into the correspon |ng ac H 1 X
1 [ Lar 1 A3 ' N y 0 18 rle)

foll OWI ng the scribed 25 for 117NLS 87-A. Yield: 27 ny,

th
31% Rf= 0.50 (S%VI%%%% Oﬁmwliethmlmwl}eparpd NIVFOIGTRCKS litaratuasrer s
0.6:0. 4) Prdoelitres - @rhm R eé\ I'lH)Auféllﬁ%cﬁem 159% ?z,%&,apgf’%gm(dﬁ’ﬁ %X ”e o e

benzyl H _ArCCH2), 4.01-3.97 oxane
pi p- H, Sberidahydp byioxamest mph psmmumsqm&omra.mataenrw leride alds 2@3@&%9 03
1.

211, OCHZ 5-2.30 30 (m 2H, N -
(m 2.2H, %@a‘“ﬁ%ﬁ ”%dg%]‘% I“t‘%neftﬁﬂ?’hﬁrsgﬁl(l%ﬁmgpu DG qlmmeﬂl)anollﬁzm:;) 22
004l Ogéé(%@gg}a?fﬁzd%sgl ohl ARy iftwvedby Salﬁmhg’%“?g@g?%d& Bme 82 1
i eridin- Anmq )-aqd the mm@rw@md avernight afi 80Tbe exdvérerwas mn&)tvaﬂlandethé aslidd e
Lo AR BB 216 S el b Rt S S
e or ochr i’;‘“““w“‘“"" o Crinde. Loty de (B0 P prE PRNEOM Do P AT g8l Wl
sol ution @g tl]‘EHg n’ﬁlthdy ab ma;{gli i ﬁmh&mmmetlléﬁe riffordedActet ndesxﬁaal d
(0.05 ) cgﬁﬁogﬁjeﬂ)m& @Y‘%@J&Vwﬁé’éjd&”?té%?’%{e‘l ﬁgﬁd” de (58 ng, 0.92

red overnight e

mol ) and the m xture“stir Yent was renmoved and
t he residue p&rﬁ&-’r%@é@ﬂﬁé@ﬂﬂﬁ@lm)dt(DMSOWEt‘SlzalﬂleI-@I} HEMINEOED TS rRhBRRI C

| NH4CI , dri ed Na2SO4, filt d
bonoor e oA TR BB TR L AREl 460 44 (ﬁ%&%ahm@o@fﬂamﬁr&mi&mm th
0-5% met h | t d

0 e BB, AG DI RN WS ALLE 8T 5L 56 053 I bip 56 Wiiotam (i),

1:9). LOVE48r{(is 25R Aidxiiadp-E), 2I9MVES (ra[EH 3pip /)t AA6ER25 Qnem m}ﬁ?} @721 @979

8H, 4. 49 d 4.
E)glnzyl fm,4 Splgtﬁ [ ﬁ?loﬂr’}} ﬁ?g}cﬁlglﬁg’- HBP +5- I%(%I;T@C{Ip)m 14361428 (1p, I5I 8HCH20;

au, benzyC{@I;;);;, plp H), 1.02-0.99 (]Il, 6H, CHgojBu). I‘IPLC fr = 9.3 min.

20 4-[2-(Tosyloxy)ethvl]-1.3-dioxane (128NLS46-B).

A suspension of 1,3,5-pentanetriol (1.01 g, 8.33 mmol), paraformaldehyde (0.46 ¢)
and methanesulfonic acid (0.33 mL) in DMF (3 mL) is heated for 10 min at 130°C under
microwave irradiation. The mixture was partitioned between ethyl a;cetater and water, the
organic layer dried over Na,SQy, filtered and evaporated. The residue was dissolved in

25 methanol (3 mL), conc. HC1 (0.09 mL) added, and the mixture heated at 80°C for 10 min
under microwave irradiation. Ethyl acetate and 2M NaOH were added, the aqueous layer
extracted twice with ethyl acetate and the combined organic layers washed with brine, dried
~over Naz30q, filtered and evaporated. The crude product was treated with p-tosylchloride

and DMAP following literature procedures (Moune ef al., J. Org. Chem., 1997, 62, 3332).

30 The title compound (1.18 g, 49% overall crude yield) was obtained as a yellowish oil,

which was used without purification.
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3.48 (m 2H, dioxolane-H), 2.89-2.83 (m 2H, pip-H, 2.45-2.25 (m 2H,
NCH2), 2.07-1.99 (m 2.2H, pip-H CHojB ), 1.85-1.51 ( 61 ip H,
NCH2CH2), 1.36-1.28 (m 6.8H  C(CH3)2, pip-H, 1.02-0. %D?W%eﬁﬁopuﬂsoj B) .
HPLC tR = 9.3 min. 20 4- 2- Tos lox eth 1-1 3-dioxane 128NLS46--]13 . A
suspensi §YO &i044008085_ pent anetriol (1.01 g, 8.33 mivl), pPECEHUSHMEGETYde
(0.46 g) and nethanesul fonic acid (0.33 nm.) in DMF (3 nL) is heated for 10
mn at 130C under microwave irradiation. The m xture was partitioned

bet ween et hyl acetate and water, the organic |ayer dried over Na2SO4,
filtered and evaporated. The residue was dissolved in 25 nmethanol (3 nl),
cone. HO Pa{bi2-th)-Dicddeel-yhetlyiipiperidinuuip NreatRcroBbnADanies (130NTk5) under
m crowave irradiation. Ethyl acetate and 2M wer e e adueous

Na added,
layer extract ed® ANFREIFPRRT &rRaridepe menehydsete hiidroshlenide €526 838 ouhalydn s

washed w t hedddifiids i . frh it er nd.evapor at.e The, crude
product was treat e%l@\?ﬁ%’é’-gﬁé%gy ch orltgégﬁa%gfﬁ%l\}ﬁgmpo‘f/?%%{‘ﬁ& ﬁ’;u?‘é(?gﬂ’ﬁr e
pr ocedLﬁd e?togsmt@n@%faﬂﬁﬁ I(S.:Sali g, Imgénm_;:lollg?j?i ,soﬁamb{iﬁﬁﬁ)%_gsogjmglt %lﬁﬁ(ﬂ) ﬁnd- I
conpoun - 1. .overal |l .crude yie was obtained as a yel lowsh oil,
whi ch vas %t‘srgéi & W gt A vemight %R0°G 3 hedpiEe W as G rot the Bl 00 eegerated

PCT/ US2003018478 Tanbl thé Jed el pabtifRtBeroon' 191 abH af iB. B/g;alé%t%e The BRI at o

4-fiuarobenz 1 am ne 128NLS . To a suspension
hydr ochl ori2d& Was separgtedgthe 3qneasis Ylayen extartadomiica with efhkd Goerdte and ot @seiiHea

bonat e. : . 1) .. ded. fol | owed by t 5 tosyl a
S oan Sab. B e G (U e B0 B et il g Craisd T o P e orand
Stirritfy wafsthe ossiduebacsitvsegadicghimméhrbR o PRy, Sy %itﬂ@%téﬂg%%eaggﬁie mm

filtrate ey, porallltégd .in_vacua and the residue partitioned

and et hyl Heelgtianolrin dshiammetbanay affordsd Lp4t.Atdiokanthel)etyidpiperidiayecne
extracted (tmmqgsg@,tlh;;p% Righ.yacet ate and the conbined organic layers dried
over sodi um sul phate, Til tg'r ed and evaporated to dryness. Purification 10

of the residue Byasphitiom off @28NDS SO .2 g0STES ‘BYHEP R meBhanbi Ot Nv@s added
stepw se Q%gd‘;vent 0-, 4% met hanq%l in dichloronethane, afforded

1-[2-(1, 3- |%x’§ﬁ-ﬂ?fé}rc)f%‘{e|’?§ﬁ]i‘ai“ﬁer' B3n-mlorfel3 (1egl) seml acetis geidogSydiuio a
sol ut i1en afyadIMbISEGIdE 1218 004 | 4l ] oMas ,added

dr opwi se 4_y]g| uor_obenz?zlI¥annig%eo%g%ggwn%,Ehg‘l.:dl]?slrorﬁ&r%F?maGn#’%grgﬁt? &ggaflg.s SHE um
15 cyanobd¥&h§atinged abrtiovegnighan Theoeotivasmixtide dvasl omdoyntrated theamioxind eneat
0C and stidd&l i d rt erni ght... -Th action m xture was
concent ratrg% k|1rl=%]p %@3@%@? %edl%§%’§?%%ﬁaﬂﬁa i i%ﬁ%@%&%\%@?oﬂﬁ FofEFastidhane

and | M NaGwjcet wigh aiphdaumethaye and g aghiitled Blgzﬁﬁ 14D agieg ver RN 781
t he conbi nea_ oraganl c, layers drjied_over Na2SO4, filtered and evaporated to
[

dryness. P S W dryness. , Bagfigadion yofathshesidug by ga syert silidaugel column
20  chromatography eluting with 0-30% methanol in dichloromethane gave the title compound
(1.51 g, 58%) as a colourless solid.

1

N-{1-[2-(1,3-Digxan-4-vi) ethvl}pipezidin—4-vl} ~-N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)acetamide, tartrate (128NLS62).

25 Prepared following the same method as described for 117NLS87-A using 4-
isobutoxyphenylacetyl chloride and 128NLS52 (480 mg, 1.49 mmol). Yield: 458 mg,
60%.

Ry=0.36 (MeOH/CH,Cl, 1:9). LCMS m/z 513 [M+H]". "H-NMR (CDCls, rotamers
| 0.6:0.4). 6 7.21-6.80 (m, 8H, Ar-H)}, 5.01 (d, 11, J = 6.1, dioxane-H), 4.66-4.56 (m, 1.6H,
30 pip-H, dioxane-H) 4.51 and 4.44 (2s, 2H, benzyl-H), 4.09-4.05 (m, 1H, dioxane-H), 3.77
and 3.51 (2s, 2ZH, benzyl-H), 3.70-3.57 (m, 4.4H, pip-H, dioxane-H, CHagipy), 2.91-2.83
(m, 2H, pip-H), 2.45-2.34 (m, 2H, NCHjy), 2.10-2.00 (m, 2.2H, pip-H, CHopy), 1.85-1.26

(m, 8.8H, pip-H, dioxane-H, NCH:CH,), 1.03-1.00 (m, 6H, CHaoip,). HPLC £z = 8.8 min.
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20 chromat ography eluting with 0-30% net hanol in dichloronethane gave the
title conpound (1.51 g, 58% as a colourless solid. N 1- 2- 1 3-Di oxan-4-
1 eth 1i eridin-41 -N 4-fluorobenz 1 -2- 4- isobutox2}&xenbe8¢t anude
tartrate 128NLS62 . 25 Prepared follow ng the sane nethod as described for

117NLS875 i - 1 sobut oxyphenyl acetyl chloride and% 480 g, -
1.49 mo ).é@{”glﬂgé 458 ng, 60% Rf= 0.36 (MOH CH2C12 %@é’?n/z 513

[ MtH +. - 1H-NMR (CDCI 3, rotamers 0.6:0.4) S 7.21-6.80 (m 8H, Ar-H), 5.01
(d, 111, J= 6.1, dioxane-H), 4.66-4.56 (m 1.6H, 30 pip-H, di oxane H 4.51
and 4 44 (2s, 2H, benzyl-H), 4.09-4.05 (nn, 1H dioxane-H), 3.77 and 3.51
(2s, % . i ( ) CH2o0; m") ,
291283 3

[OX A oh s Sigls T J 4
= a2 2LEGE2. 00 (nn, 2. 2H,
pi p- H, CHQri@ubro He acdtddﬁde&aﬁéte Q@NtlssﬂA xane-H, NCH2CH2), 1.03-1.00
( ¥ ember 2005 WD 2004/ 000808 ..-
PCT/ US2003/ 0197®r7paued 1follszwmg QleDsmmnethodl aptdesdribede fordilhimssv-m\nxsmg 4-

O A e o

trifluorophenyl OQM@;UH/C nen128NSs, - _g@,ﬂmg 52-
. 329% R= 0 42 A R e Gb)).ggcws %5(/0?][%%9 M?{ b Vé)(b%iss

rotaners G 6004)@7 $.900ws . 85D Amril), 399 @ -1H) J=4699d1(0dan611=10 4]65-6‘% (m, 1.6H,

di di 2 d 4 47 (2 H,
gle Eg;g:?pl?f—gg ‘}p( Wsjﬁ‘;gg% &Egzgﬁ ber%%%? ?%4}(3’38(%‘ 1@%5' ,%.88(2)

2.49-2. 31%{ 2H, NCH2? 23y29 0?6%8% mﬁr@fﬁﬂepiﬁ%ﬂ Y GH)QZ (ﬂZ@I’@é)%{é{,’
oi - HL0di a3 1iem, Rk ) 79 128 pip-Bosi 89136 (. 560 e Gianc-

l-r2-(1,3 eihdin-4- 1 N 4- fluorob_e_nzyl)acetam de,
tartrate (qggﬁ%@fﬁcﬁl’i@ C{"/anophenyl acetic acid was synthesi zed
according a method by Jaeger et al. (J Chetn. Soc., 1941, 744-747) and
converted d - chl ari de by.. treatnent with

oxal yl ehi & e s el rioxand-visthylipneniding 'g-t he same net hod

as descri tmg,r&ggnz c@&@g&; @arﬁ-ﬁte gzgf}\-]]ggﬁpg henyl acetyl chloride and 128NLS52

(116 ngy, O o Rf= 0.40 (MeOHIJCH2C12 1:9). LCMS
nz/ z 486 [ M+H| }4~0ya$dmﬂ@m¢3c1drwwm®51zed Fo@rdpg @ mebed by Jeegamer 8H, (/.
Ar-H),. 4. géhe(m Sod 1311 73‘4 74?’1")0)(61 %omérteﬁ ?o tl_(le. correépodndllljl)éagcetyl chloride by

- treatment with oxalylchloride, The title compound was prepared following the same
methed as described for 117NLS87-A using 4-cyanophenylacetyl chloride and 128NLS52
(116 mg, 0.32 mmol). Yield: 60 mg, 40%.
20 Ry= 0.40 (MeOH/CH,Cl, 1:9). LCMS m/z 466 [M+H]" 'H-NMR (CDCls, rotamers
0.7:0.3) & 7.62-6.89 (m, 8H, Ar-H), 4.97 (d, 1H, J= 6.1, dioxane-H), 4.63 (m, 1H, dioxane-
H), 4.59-4.47 (m, 2.7H, pip-H, benzyl-H), 4.06-4.02 (m, 1H, dioxane—H), 3.86 (s, 0.6H,
benzyl-H), 3.69-3.55 (m, 3.7H, benzyl-H, pip-H, dioxane-H), 2.91-2.86 (m, 2H, pip-H),
2.47-2.30 (m, 2H, NCH3), 2.05-1.39 (m, 10H, pip-H, dioxane-H, NCH;CH3). HPIC # =
25 4.3 min. |

N-(4-Fluorobenzy})-2-(4-isobutoxyphenyl}-N-{1-[2~(2-0x0-imidazolidin-1-
yhethyl]piperidin-4-vl}acetamide, hydrochloride (69NLS97).
Prepared following the same method as described for 117NLS01 using 103NLS56

30 (240 mg, 0.60 mmol) and 1-(2-tosyloxyethyl)-2-imidazolidinone as the alkylating agent.
Yield: 95 mg, 31%. |

LCMS m/z 511 [M+H]+ 'H-NMR (CD;0D, rotamers 0.6:0.4) & 7. 24-6.81 (m, 8H,

Ar-H), 4.56 and 4.52 (2s, 2H, benzyl-H), 4.41-4.37 and 3.93-3.88 (m, 1H, pip-H), 3.84 and
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.H), 4.59-4.47 (m 2.7H, pip-H benzyl-H), 4.06-4.02 (m 1H di oxane- H)
3.86 (s, 0.6H, benzyl-H), 3.69-3.55 (in, 3.7H, benzyl - pi p- H,
di oxane-H), 2.91-2.86 (in, 2H, pip-H, 2.47-2.30 (m ZFT’DNEE‘#?VOO% 05-1. 39
(m 10H pip-H dioxane-H, NCH2CH2). HPLC tp, 25 4.3 mn.
N- (4- Fl ugy8B6RfAdhshs 2- (4-1 sobut oxyphen I')-N-{1-[2-(2-oxo; .1 m Ldjn-1-
~yi)ethyl]pi perlkgl n- 4-yl }acet am de, hydrochl ori de (69NLS'§9#B&%%(§J£:72%
foll owi ng the same nethod as described for 117NLSOL using 103NLS56 30 (240
ng, 0.60 nnlol) and 1-(2-tosyl oxyethyl)-2-in-iidazolidinone as the .
al kyl ati ng3e§efds; 2Hy hﬂﬂayl-EE aﬂs-sm/o(mmm 0B, 3[4RIRY . (nH mm,
rotamers O nd 4.52 (2s, 2H,
benzyt 19, NEFETR)- %At My e 4yl e, Bl g, S
Decenber ZOEE,BVplZGﬂﬂEQQQBO_ﬁ{P j 20034018 4% 0.8 L-
3.73-3.69 é:ﬁlZII cH2b; 3" ), ﬁ{{}gSB 2oénqm fﬁpl’aﬁ]g ore, hﬁd%%%! B,
2.99-2.85 30i 1{[’[&{3%9513;&144 (m 211, NCHZ) 2.10-1.96 (m 3. 211 pi p- H,
.CHOinLg, 1.67-1.62 (m 311, pip-H), 1.30 (m 0.811, pip-H), 1.03-0.99 (m
611, J 6.6, CH30i8,).BPLCtR = 9.5 mn. 5 Choosing the appropriate

secondar y am ne@hommgpafeeq) (E})rﬁfe’ils%ﬁdér? dhiRed"BirBPFed REIRALLLY fRE method
s were prepared using a simlar procedure. 2-

103NLS56), ,f ol oun

4- Net hox  h8§scH sfor %QF%I%§ JpHewing qemppunds were preparad ustngs! figilar procadre: et h
11 eridin-4- 1 acetam de h drochloride 63ELH39-B . LCMS nl'z 465

[ MEH - " . " H-NWVR ( CDC13, rotaners 0. 6 0.4) S 7.30-6. 80 (n1 SFD 4.60-4.53
(m 0. 611)2-(4-Mshemphd 24} B Gt 1.2H), -

2 35 and 2. 29
(2s, , 1. 65- 1. 50 (in,

2517 i corsien s BT K R i o Rt 1

acet ani de h9edaBhing rd. @), @GIE)EIBHISDB (s, ZHF;| 78 henzH), 3.2 s4-112H), 3 %meh@ﬂ I

o i, SREDATECRIH A 3&%@1:1 NEASG PrS ihs a7 31 6ns haHDane

met hod as Hezardeyas ofsm), L.EFNL: Gablsk dsvered by H
fl uorobenzyl)-N-(pi peri d| n-4-yl - so)érg%ephgny g)e?(l: ta??nl 31 (?12398 1"ng,

0.59 riwol ) and 1-(3-chl oropr opyl) -net hyl - 1, 3- di hydr obenzi mi dazol - 2- one
as the al lﬁil(Q-tljlﬁ&ofi'&&(}lt)~'2—(:’-l—isonronwaIJW'phenyl)—N—-{ 1-[2-(2-0x0-imidazolidin-1-
vDethylpiperidin-4-y1} acetamide, hydrochloride (63ELHS7).

- N-(4-Fluorobenzyl)-2-(4-isopropoxyphenyl)-N- { 1-[3-(3-methyl-2-0x0-2.3-dihydro-

20 benzoimidazol-l—vl)nrovvl]pin.eridm-tl-vl} acetamide; hydrochloride (103NIS39).
Prepared following the same method as described for 117NLSOL using N~(ﬁi—
fluorobenzyl)-N-(piperidin-4-yl)-2(4-isoproxyphenyl)acetamide (229 mg, 0.59 mmol) and
» 1-(3-chloropropyl)-3-methyl-1 ,3-dihydrobenzimidazol—2-one as the alkylating agent. |
Yield: 205 mg, 61%. Ry= 0.29 (MeOH/CH,Cl, 5:95). LCMS m/z 573 [M+H]". 'H-
25 NMR (CDCl;, rotamers 0.5:0.5) 8 7.18-6.78 (m, 12H, Ar-H), 4.59-4.43 (m, 3.5H, pip-H,
- OCH, benzyl-H), 3.88 (t, 2H, J = 6.8, NCONCH,), 3.74 (m, 1.5H, pip-H, benzyl-H), 3.49
(s, 1H, benzyl-H), 3.38 and 3.37 (2s, 3H, NCH3), 2.93-2.79 (m, 2H, pip-H), 2.36-2.29 (m,
2H, NCHy), 2.02-1.95 (m, 1H, pip-H), 1.90-1.46 (m, 6H, pip-H, NCH,CH,), 1.31-1.25 (m,

7H, pip-H, CH(CH3),). BPLC £z = 8.0 min.

30

Choosing the appropriate secondary amines (prepared in analogy to the method

described for 103NLS56) and alkylatmo agents, following compounds were prepared usmg

a stmilar procedure:
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Yield: 205 ng, 61% Rf= 0.29 (MeOH CH2Cl2 5:95). LCMB nz/z 573 [M+H ". 1H
25 NVMR (CDC13, rotaners 0.5:0.5) b 7.18-6.78 (m 1211, Ar-H), 4.59-4.43 (m
3.511, pip-H  OCH, benzyl-H), 3.88 (t, 211, J= 6.8, NCINGHZhher 3074 (m
.~ 1.511, pip-H benzyl-H), 3.49H)(s,2 éélz ggnfyl -H)22L13.§|8 and gg; (1235 ?2
NCH3), 2 2H, "pi p-H), 2.36-2. m v . 02-1. .
__111,)pi p}ﬁ??&i’@g@? 46 (m 611, pip-H NCHROMH), 1.31-%@“%’19?1’,’0197?11,
pip-H CH(CH3)2). HPLC tR = 8.0 min. 30 Choosing the appropriate secondary
anmnes (prepared in analogy to the method described for 103NLS56) and
‘al kyl ati ng agerNs{;l-[fzdmztemmg-19@mgmmmmmﬁﬁ$§ne@yggigaﬂdinaq.§g D[ Ar
procedure: %1513 2% D(jf‘ﬁrt.er %lolggp%\/\yﬁ 2004/ 000808 PCT/ US2003/ 0197 N-
{1-[ 2- (2, AP DPERBEA-OF WP Gy Denzyilereiagldenbalrgeienidey (63 ELHBP AN n- 4-y1 } - 2- (4-
met hoxyphenyl ) gxl(z(_mefm,txgﬂgﬁ?nz;y_gg_%g?@gngmﬁ_gy,%_@g g;((g{gl, de (63ELH29A).
2- (4- Met hoxyphenyl ) - N- (4- et hyl benzyl") - N {1-] 3- 2=0X0- Z7°3- ‘ _ .
di hydr obe rﬂiz]@rdwm@mrlﬂazpl~%ﬂdbp?11)y]]glmgd!pd4~ml}4acyiahnm agrlan)mﬁft?;lie ngr |2 dg
- (50ELH89). 5 |l uor o .- 2-(4-1sopr eny -2,
éli hydlr%b)enzoi ml\%g 1o %ﬁ“%ﬁﬂ”??fﬁ]lm% W?P?lxﬁ%ﬁﬁgt(%mxa&?’-hydr ochloride .
63ELHI1) .dihydrob imidazol-1- iperidin-4~ i i
N (L 12 (2 4Dy e e L ety pipecidind yljacofamids, Iydmhloride (SELELY
(4- fluor obenzW-){lﬂx@ﬁ'r@@;s@ﬂﬁb&lym@@?mmeﬁcam?dgnemyk_]pxpeﬂmmiﬁz_srgg?aH89) .
10 4- 4-FH . I - i..eridine-| -.carbgx C..a _
118AF93- 51&"1 %@%ﬁ%ﬁ%ﬁ%@ﬁ%‘ﬂ@}e gié?&e g H?gd&%%ﬁ%bﬁm” ina
m xture of nethanol and acetic acid (5:1, 60.nm) was added dropwi se to a

solution of heuzy| 4- oxo-1-piperidine carboxylate mrol ) in
nmet ha?’l | A - Q7Y IR ) -PIREIIAINREG JEDe i _(5 50 g,

87.5 mol 's o r ) A si r'n rt.1_e 5r-acion
m xt ure \M)iS nelﬁ E(Sa{mléz{%gggﬁfgm{ éahg)gflégﬁ?@ (l#bgsg’reh%ve E);%ﬁ g\}%gugtq d?letﬁ‘?ﬂi’gr
reduced predscatis.acifhé:I, 68 inmwvamlda@dtoiptnﬂiismgd sbﬁﬁ\ﬂlﬂ eﬁ béh@h?@?:?@@i?@ﬁﬁg@n d
water. Th organi ¢ .l.ayer s dried over i um sul phate, filtered an
evapor at e aﬁbSXgl?{f]négf g ﬁ%\.g.a IF’P’(?@?[ }noﬁleg“faln?ﬁglsro;%fﬁ&é rByT%ithliSdHB'@é]e P@dméﬁ?he
chr omat ogegaitporddk8fiddts. 58 kN7 4RSI AC slowhP QU ‘

desi red goﬂ%q%ﬁl& ,?’9.10 & A 7% ik 5.0569('11\/0504/%382?21{@ :Egﬁﬁ%%{/%etn‘i/z
343 [ MH] ¥eachpn auigqure 6Va5 ppuitalicgd an@ethe sobvent arabarmbved diyi evaporbtion urder
4-fluor Ob%c&d @Mséuré_ The QGSEcRJeoéasbgar}%iti&necdaﬁe%&ndgic%fb?@nﬁg éﬁLezgnd- water. The

organic layer was dried over sodiwm sulphate, filtered and evaporated to dryness.

Purification of the residue by silica gel column chromatography, eluting with 7% methanol
in dichloromethane, afforded the desired compound (9.0 g, 60 %).
20 Rp=0.56 (MeOH/CH,Cl, 5:95). LCMS m/z 343 [M+H]" HPLC tx= 6.2 min.

N-(1-Benzyloxycarbonylpiperidin-4-y1)-N-(4-fluorobenzyl)-N’-(4-
isopropoxybenzyl)carbamide (118AF97-120).

1,8-Bis(dimethylamino)-naphtalene (3.19 g, 14.9 mmol) was added to a solution of

25  4-(isopropoxy)phenyl acetic acid (2.89 g, 14.9 mmol) in dry tetrahydrofuran (18 mL) at rt

under argon atmosphere. After 25 minutes stirring at 1t diphenylphosphoryl azide (4.10 g,

14.9 mmol) was added dropwise and the mixture refluxed for 6 hours. It was allowed to

cool to rt and then stored at —20°C ovemnight to precipitate out the ammonium phosphate

salt. A mixture of diethyl ether and ethyl acetate (1:1 /y, 25 mL) was added to the cold

30 reaction mixture. The precipitate was filtered from the reaction mixture and washed with

diethyl ether: ethyl acetate (1:1 '/, 20 mL). The filtrate was evaporated to dryness giving 1-

isocyanatomethyl-4-isopropoxybenzene as an oil (3.2 g), which was used in the next step
without further purification. ' |
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1, 8- Bi s(di net hyl anni no) - naphtal ene (3.19 g, 14.9 nmmol) was added to a
solution of 25 4(isopropoxy)phenyl acetic acid (2.89 g, 14.9 nunol) in dry
tetrahydrofuran (18 nl) at rt sunder argon atnosphere. 23QecemberBOhi nut es
stirring at rt diphenyl phosphoryl azide (4.10 g, 14.9 nxuol) was added

dr opwi sevpahshol sty Xt ure refluxed for 6 hours. It~was ool to
rt and then stlg@e at -20C overnight to precipitate out ({1‘2{25@(}#98%19%

phosphate salt. A mixture of diethyl ether and ethyl acetate (1:1/,,, 25
m.) was added to the colJd 30 reaction mxture. The precipitate was filtered
fromt he r eact "R xtAEPEAH o336 8h &F - immol) g was ha,ddeéttweﬁhe sohyjibn ac tda(4

(1" 0 d t

[ socyanat oﬂn‘g)?%]{%ih} ?i{sl%o kg} enl\é\%%]% sgaér%}?%:% r‘%yg ef% Wéfﬁlv\gs}%sb@ﬂ n
the next gnmplD it Hquttefrah;tdnmlranur(lzﬂl adf)i oho ¢ didp Qﬁﬁﬁn‘mersog% WP 1
200410008Q8_ PCT/ Usztgg (019797 Sodi um car bonate (3. 5 3 Mol ) was added

to the soltRVBHIYREAY - Frisoprapgx A&) L wpaed) i Méetrah&@nom;@(lfbnﬁm d
benzyl sestwds AdRBARIRIP hrdom Z&ms%l@rg THE“Péa)cub %4.}.}"& %;%a&}ﬁlé 05%&%@ %g éﬂt)

To this suspension a solutlon 0 |socyana I SOPr OpoX
(3.2 g, @Aigerwmd@@e nnxmrg/waepmnydsdabmwaen (iﬂ:ﬁloﬂdxhetﬁam&c‘adﬁieﬂ ThadgEa@icgon

t h t t d t . Aft d
Ehe e s HERE by dndith thalis BBt b SR Fr oA v ifoatien. of Gani ¢
| ayer was reified 9y esilis@digeim Mﬂxﬂﬁ'abﬁmnfa'td%rﬁif@? é!ﬁ%in%v%ﬁﬂ{ agsd nh&l Q{cfi”%ﬁs

C p

Purificatigon of the residue silica g ol utm chr onat ogr a ut ng
with 8% n@ﬂmemem‘?ne@iﬁé‘l‘iﬁ@ﬁhﬁ%ﬁlﬁ@r@m&ﬁbﬂgmhem red corrpound (2.0 g,

min K4 F uoRdbans SRl 395 RS S NP SR 80 g b e

oxal ate 118AF99-121 . The desi red conpound was obtai ned by hydrogenation

of 118AF97- .0 g, in absol ute et hanol (100 m.) wusi ng
pal | adi unP5R=Ca R PO arsliy b parpide, Pz}
chr omat og[(amm:ggnlglll i ca gel el ut| ng Wi t h stepvvl se gr ad| ent of 5- 10 %
met hanol .i'n dichloronethane. Yield: 1.16 g, 77 % R = 0.10 (MeOH CH2C12

10: 90), LCMS nirixem@s)re[dManqpaun& adiMRa{EDEY By dogdnation o&“MSBFW M} (ﬁ)o 3. 75
7.01- 6. 69 4H, . A 76.(m. 211, Ar- 4.51-4.40 (m |p 20
Gori ooy , Ty e bmaor (il fryiste saifadlhin & Saon g spkloey e prbics.
1H benzy wrdsipurified 4 3; ﬁﬂm(ﬂ]hr rhhk tdh: sifealdht 21 ( 10
(broad , fé:)P g Y 0 0 | ogﬂiplﬁﬁ si a|_€e @ﬁgvﬁﬂa s@%’%s@gﬁd@nto?ﬁ |

231 (d, éf, ﬁyﬁhﬂ@@ nd&lﬂe ne.eld: ﬂR6%,579’o mi n.
Ry=0.10 (MeOH/CHzcb 10:90), LCMS m/z 400 [M+HT". 'H NMR (CDCL) & 7.19
_ (m, 2H, Ar-H), 7.01-6.69 (m, 4H, Ar-H), 6.76 (m, 2H, Ar-H), 4.51-4.40 (m, 3H, pip-H,
20  OCH(CHz), NH), 4.35 (s, 24, benzyl-H), 4.28 (s, 1H, benzyl-H), 4.27 (s, 1H, benzyl-H),
3.14-3.07 (m, 2H, pip-H), 2.74-2.68 (m, 2H, pip-H), 2.10 (broad s, 1H, NH), 1.78-1.70 (m,

2H, pip-H), 1.58-1.48 (m, 2H, pip H), 1.31 (d, 6H, J = 6.0, OCH(CHj3)). HPLC # = 5.9
min.

25 | N-{1-12-(1.3 -Dioxolan-?_—vl)ethvﬂpiperidin—4;v1} -N-( 4—ﬂuor0benzvl)-N’-( 4-isopropoxy-
benzyl)carbamide, oxalate (130AF10-147).

Potassium carbonate (0.21g, 1.50 mmol) was added to a solution of 118AF99-121

(0.3 g, 0.75 mmol) in dry N,N-dimethylformaride (2 mL). The suspension was shaken for

30 minutes at 58°C. A solution of 2~(2-bromoethyl)-1,3-dioxolane (0.163 g, 0.90 mmol) in

30 dry N,N-dimethylformamide (0.4 mL) was added dropwise to the warm suspension and the
heating'was continued overnight. The mixture was allowed to cool to rt, then filtered and
partitioned between water and dichloromethane. The organic layer was washed with a

aqueous solution of 4% magnesium sulphate and evaporated to dryness. Purification of the
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25 N 1- 2- 1 3-Dioxolan-2- 1 eth | i eridin-4- 1 N (4-fluorobenz 1 -N
4-isa ro ax - benzyl carbam de, oxal ate (130AF10-147 Potassium carbonate
(0.21g, 1.50 mmol) was added to a solution of 118AF99- 123Decfrghe@2083 0. 75
mmrol) in dry N, N-diniethylformam de (2 nlL). The suspension was shaken for

30 m nut g6 3fe4fifsng A SOl Ution of 2-(2-bronoethyl)-1,3-dj an éo. 163 g,
- 0.90 mol ) 1n 30 d8ry NN- di et hyl f ormam de (0.4 nlL) vvasd‘!'a(g]g@%w?ﬁ% W'se to

t he ‘'war m suspensi on and the heating was continued overnight. The m xture
was al |l owed.to c oléﬁjg rt, then filtered and -partitioned between water and
di chl or omefHAMe. P¥rnalise g gak coaluipar olpmaiemaphy, wieluting  withuedds methandlon igf

g

9 . 1 ,aquUes et
Decenbor  ShCIoMIRIRnS, 35BNl B ROES s ERUIE . it 59 S Brodyel s urm
e o e e et vo, comvert o Lo | o vl ot
esire 9.. :
fo?m as de;n(::) ri Bg”d_; égé&@bﬁ%ﬁb@ﬁ%&ﬂ@m@@w\@ﬁﬂf FOMMRAEDERY) g Rart] +.
1H NWVR S 7 ! \ ~00- 6. 4 - . 76 ,
2H, Ar -S(H) ,?5@8}% %f—}ﬁmzﬁo'éjé@ ﬁg,“ﬁ&?‘g% éﬂg %1 8}3’. %]@ ?’488(Ar&ff %9 NTH,‘:"-(S?n .
) ] ettt s e ) 12638, .,
(3‘ 2H, pi%Qﬁa%-,%O imgéﬂi&i?golepﬁfliﬁﬁ@%@ngﬂ DIp7d)., 24862 A3(mAH, WCH:H2, 1¢- 30
, BH, o, I_ﬂﬂg _ HBL@] : ¥R, i i
gecondar y"i;or?(r?gsz ’ rlggg)r%gs il'n a dltzcl%ﬁ%%g’ 1%@%(%3? Zggﬁpgﬁhaﬁgdaf%ﬁ’te

p
103NLS56) J/ @0 Gﬁéﬂ@s)ﬁbfﬁf’éﬂtd? @@mndnpr epared using the same procedure: N {
1-[2- 44, 3- O oxol an-2-yl ) et hyl ] pi peri di n-4-yl ] - 2- (4-rnet hoxyphenyl ) - N- (4-
met hyl benzyl ) acet am de, hydrochl ori de (63ELH29B). 15

N-{ 1-[ 2- (1, 3- DiChwekiag-the ﬁbﬂxﬁbﬁ!ﬂe] &E&ﬁiaigg h%%%gﬁeg%fé%%{ﬁg&ﬁgnﬁ'%aﬁéf‘

i sobut oxyphen I@%acet am de, hydrochl ori
Di oxol an- 8¢ R 10BN 86 ifdilawing porpp¢undi swepe peparydhsing e-shine 4rocedure:

met hyl benzyl ) agetam de, shvdrochl qri.d 76ELHO7).. . N\ 1-[2-(1, 3-Di oxol an

2-yl et hyl ] pi pgfit{gir[r%_- I ;ﬁ}i"“-’lﬂ? ?ﬁiﬁ“&&éﬁf&ﬁ%ﬁ?’i322-'@441-11{65‘%9"&@113113’13"1\1"(4" |

pr opoxy phewgtyieaeyBacetenide,dydt@htor(@3R3KIN208Y: 4- Fluorobe 1 -N - 4-isa ro

oX Be% I - N i\{ l2 S -4-nmeth | -1 3-dioxolane-2- 1 eth 1 i eridin-4- 1

car bafifde oxal At &l-136hEDioxolan-2-w)etiiipiperiding4 Wil Neffcflwoaotemzyip264nL) wer e

added 10 gobfloihiyDhcela M€ Hutdthioride (74AKU06-2). |
N-{1-[2-(1,3-Dioxolan-2-yl)ethyl |piperidin-4-yi} -2-(4-isopropoxyphenyl)-N-(4-

methylbenzyl)acetamide, hydrochloride (76ELH07).
N~{1—[2~(1,3-Dioxolan-Z-yI)ethyl]piperidin~4—yl}-N—(4~ﬂuorobenzy1)-2-(4—
i20 propoxyphenyl)acetamide, tartrate (38PHS0).

N-(4-Fluorobenzyl)-N'~(4-isopropoxybenzyl)-N-{1-[2-(( S)-4-methyl-1,3-dioxolane-2-
ylethyllpiperidin-4-yl} carbamide, oxalate (130AF12-148).

4 M HCI (0.5 mL) and water (0.5 mL) were added to a solution of 130AF10-147

25 (50 mg, 0.10 mmol) in 1.4-dioxane (1 mL). The mixture was stirred in a sealed flask for 10
 minutes under microwave irradiation at 120°C. Afterwards the mixture was partitioned
between dichloromethane and water. The organic layer was dried ox}er sodium sulphate,
filtered and evaporated to dryness. The residue was dissolved in 1.4-dioxane (1 mL) and a
solution of (§)-(+)-propylene glycol (39 mg, 0.51 mmol) in 1.4-dioxane (0.5 mL) was

30  added. After addition of HCI (4M in dioxane, 0.5 mL) the mixture was stirred in a sealed
flask for 20 minutes under microwave irradiation at 120°C. The mixture was partitioned
between saturated sodium bicarbonate solution and dichloromethane. The organic layer

was  evaporated to dryness.. Purification of the residue by silica gel column
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25 (50 ng, 0.10 nmol) in 1.4-dioxane (1 nm.). The m xture was stirred in a
sealed flask for 10 m nutes under m crowave irradiation at 120C
Afterwards the mxture was partitioned between dichl or HeeHzae0%hd wat er .
The organic |ayer was dried over sodium sul phate, filtered and evaporated
to dryne i due was dissolved in 1.4-di oxane ( sol ution
of (S)-(+ %&%py?gﬁe glycol (39 ng, 0.51 nmmol ) in 1.4- émgbgﬁ@ﬁﬁﬁgﬁ7nL) was
.30 added. After addition of HC (4Min dioxane, 0.5 nlL) the m xture was
stirred in a sealed flask for 20 m nutes under microwave irradiation at
120C. The “Homaiosankss eBuingi witl A stepwies siediont of §8aYeanicthanai in midilcanixthaice

sol ution r t a S _evapor ed to dryness
Purifi cat ?% dg?qtﬁﬁgle%ﬂé% %ﬁg?qbunlgﬂ |l§élg gef) cﬁﬁ%md“" g@sé’?ﬁ Srigéfs oxatenp
2004/0008@@m§£ﬂ@$ﬁﬁﬂ@ﬁﬂﬂ&&?97 chromat ography, eluting with a stepw se

gradi ent of 4- gﬂﬂﬁéha i.n dichl oronet hane afforded the desired
compound (2.1 Y gﬁéc 1) LEME gy 814 BEHHD . FHPL.Cox s B2 ening or m as
described above. Rf 0 36 (I\/EC]—II CH2Cl 2 4:94). LCVs ml .z 514 [MtH *. HPLC tR=
7.2 min. 5N 4- Fluorobenz 1 -N'- 4-iso ro o bent I-N- t- 3-no holm4 1- ro
10 eridi i@ @ HBa AN

1-chl or o- 3 br ¥ 0 i ) tet rahydr of uran (2 L) wasae to a cold
. suspensi oﬁj%g i el".u. . ..%(mm%& 29 rrm)l) and sodi um carbonate (0.63 g,

2t 45C overn éﬁi‘“’h—’?‘%"eh e e s e SR X M
e\é?gor a'é edcold wmm ofpagrpholinet (206 o, 2. ?m?ﬁé)wggee?igfne sa.ri;d;]:fja&ngﬁ? tgg!:] gtm
(70 383 - "R i fslemPultehpanl o o oG ghe pitbpiinuss 18eg, 418 opermigh

sol ution he anﬁﬁk@waslaﬂa%mrpkédi-té rb"ﬁii&egipﬁgﬁe»(aﬁoﬁtéﬁgm el f%@% fdr y

NN- 15 di net hyI f onnam de was a to a soluti
(15 nmy, oﬂ:@:wSl werbl )siligads &ehmmwiuamlamgmpby( didting with. 4 alxterebd ) ethyl acapatst ur e

of dry N, onlt ile After

addi t%/on ahd Eﬁyk'fogj(ga’}%ofﬁﬁfﬁﬁbﬁ ﬁ?#ﬂ?“ﬁ% H’@Pﬁ?‘?(égpé”%qég Y%ehaken
over ni ght at 6molﬂﬁm T XEMHP- maﬁn;ﬁidhamﬂl ﬁl@paxfef{mé Jng @.b46 ﬁﬁf&lﬂﬂﬂ &ISI'NW was
renoved by. evapgorati on under reduced pressure and resi due 2

partit3 on %@flmna%m 1Y @#@twamedw oLy Sahélowa?ﬁelrlt?{-\f%ﬂl_l?l (Tﬁeng\,r @,@aVC
- layer WaSmne}RRHIA 0 thersde
prgpar ative re\%{dstg IL1ase %ﬁ%é %@u&dgfaf@g?%eﬁngwe el fire ﬁggﬂﬁéfd 1\"87 1

my, 32 % dlmethylfonnamlde and acetonitrile (1:2, 0.30 mL). After addition of sodlum iodide (7.0
mg, 0.047 mmol) the mixture was shaken overnight at 60°C. The mixture was allowed to

cool to 1t. Acetonitrile was removed by evaporation under reduced pressure and the residue
20 was partitioned between dichleromethane (2 mL) and water (1 mL). The organic layer was
evaporated to dryness. Purification of the residue by preparative reversed phase HPLC
(C1s) afforded the desired compound (6.1 mg, 32 %).
LCMS m/z 527 [M+H]". HPLC #x = 6.2 min.

25 Choosing the appropriate secondary amines (prepared in analogy to the method
~described for 103NLS56), following compounds were prepared using a simkilar procedure:
2—(4—Methoxyphenyl)—N~(4-methy1benzy1)—N—[1—(Z-morpholin—4~ylethy1)pipéridi11-
4~y1]acetamide, dihydrochloride (63ELH40-2).

2-(4-Methoxyphenyl)-N-(4-methylbenzyl)-N-{1-(3-morpholin-4-ylpropyl)piperidin-

30  4-yl]acetamide, dihydrochloride (63ELHA41-2). |
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{ 1-(3-morpholin-4-

ylpropyl)piperidin-4-yljacetamide, dihydrochloride (74AKU07-2).
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LCMS rn/z 527 [ MtH| +. HPLC tR= 6.2 nin. 25 Choosi ng the appropriate
secondary am nes (prepared in analogy to the method descri bederfor
103NLS56), fol | owi ng compounds were prepared using a si PhRFERY Filcedur e:
2- (4- Met hoxyphenyl ) N (4-net hyl 3enzy|4) T]-[ t de. di hvdrochl or i de
1-(2-nor et hyl ) pi peri di n- yl] acet am de, di hy 7
'(GgELMO%?&dO&O(?%XJI\/Et hgxyphenyl) N- (4- et hyl benzyl ) - N- [POI/gS2003/019797

- nor phol i n. - 4-yl propyl) pi peridin- 30 4-yl]acetam de, dihydrochloride
(63ELH41-2) . Z\g{chFl uor obenzyl ) - 2- (4-i sobut oxyphenyl )-N-[ | - (3- nor phol i n-4

yl propyl) pi peri Fhwmﬁeazﬁ)-ggﬂdmpr@bdwﬂh@%LMIJd@-domﬂmyﬂ) 23 Decenber
080
Igﬁ)(()i E\Pugg’géé&)% v E%%%’ﬁ%aégﬁ‘%ﬁﬁmynﬂﬁ (IOELEd 4 phol i n- 4-yI -

ropyl |per|d|n yI]acetamde di hydrochl oride (76ELH14-A). N _
épl F%ongenz 1 N- 4 |so ro 0X benz 1-N 1 3 i er|d|n | - 1-- rol.i

eridin-4- 2% :
&B)Jﬂgﬁ

synt hesi z ro- 3- bronopropane
rré, 0. %37iﬁﬁm) UsT Ny m.u-, ..mérgrod as for preparation of 1§0AF09 145.
Yield: 5.8 i nﬁd&lrm(ﬁlméﬁa%@ Mt ea 5%&%}%1‘?&1@1 +

4F uorobe3n N 4-1i sopropox enUIy£l N-[1- i(:r3Y( ‘% Sopro yrlraz3 ofggz\ké’ir?pd’ﬁ'ﬁon I
- 1- ro 1aF %AFHMZI éa{fﬂ& ge mmpl)rmng ﬂ&omﬂ;b?ﬁd asT e PRphtaten of
conpound d fr ) - 3- (3-chl or opr opy 4- :

i sggr opyl \gg{géﬁ?@g?ﬁéﬁé@ gr?e gg,% °S94 (7.4 rrgzjI 0. 0;15 nmol ) an?_ 118A]|c:99- 121
15 15 0. DEMSmet S2URVHH]T HPLeasre- aieied as for preparation o .
(130Ar|;g 145. Yield: 3.3 ng, 16% LCVM5 rn/z 569 [MtH +, HPLC tp,= 8.2 mn.
N 4-F uoroben 1 - N-4|sorooxbent1 -N-1- 2- 2 5 5-trimeth i-1

3- di oxan- & (428 u¥lobelin N*J(r?-isoBﬁJp _ : '4deoxallte 130 .F071143 :
ed conpound

The desir was synt ;

di oxan- Z-Mmmjm ~Vl1qud)anﬁdé),45ﬂmﬁxll)5{)ﬁﬁﬂ4 153)??30%\'2:%9( %iSrrg%( 0I 8378 ;
) usin thod as for preparation o ie

nmg? )15 % g Jilﬁ? %ﬁ%%"'? MEYRBouUNdp) Yag rsytbesizedy nfroms (|S)-3=(3:3hlordpropyl)-4-

1sopr0py10xazohd1non—2-one 103NLS94 (7.4 mg, 0.045 mmol) and 118AF99-121 (15 mg,

15 0.037 mmol) using the same method as for preparation of 130AF09-145. Yield: 3.3 mg,
16%.

LCMS m/z 569 [M+H]". HPLC tx = 8.2 min.

N-(4-Fluorobenzyl)-N'-(4-isopropoxybenzyl)-N-{1-[2-(2.5.5-trimethy1-1 3-dioxan-2-
- 20 ylethyl]piperidin-4-yl]carbamide, oxalate ( 130AF07-143).

The desired compound was synthesized from 2-bromo-1-(2,5,5-trimethyl-1,3-
dioxan-2-yl)-ethane (10.7 mg, 0.045 mmol) and 118AF99-121 (15 mg, 0.037 mmol) using
the same method as for preparation of 130AF09-145. Yield: 8.3 mg, 15 %.

LCMS m/z 556 [M+H]}+. HPLC tR = 9.6 min.

25 |
N-{1-[3-(1,3-Dioxolan-2-yl)propylIpiperidin-4-y1} -N-(4-fluorobenzyl)-N'~(4-
isopropoxybenzyl)carbamide, oxalate (130AF07-131).

The desired compound was synthesized from 3-chloro-1-(1,3-dioxolan-2-y1)-
propane (6.79 mg, 0.045 mmol) and 118AF99-121 (15 mg, 0.037 mmol) u_sin’g the same
30 method as for preparation of 130AF09-145. Yield: 5.6 mg, 11 %.
LEMS m/z 514 [M+H]+. HPLC {R = 8.3 min.
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3-Dioxolan-2- 1 ro 1 i eridin-4- 1 -N 4-fluorobl 1 -N- 4 1iso ro ox benz
1 carbam de oxal ate 130AF07-131 . The desired conpound was synt hesized from
3-chloro-1-(1, 3-di oxol an-2-yl)- propane (6.79 ng, O0.0452hBeskybengs

118AF99- 121 (15 ng, 0.037 mml) using the same 30 nethod as for
preparath(gmggug F09-145. Yield: 5.6 ng, 11 % LCMS n1 514 IVH +. HPLC

R=18.3 cenber 2005 WO 20041000908 PCTI U200 M09

2-Dip thi-l1 3-dioxan-5 1 i eridin-4- 1 -N 4-fluorobenz 1 -N - -|soroox
enz 1 carhg Qxal at e (130AF05 129 . A soI utlon of :

2, 2- di met (2.3-Tmeihyl; Lisdioxan-S eyl ypipe LY 4 1fw fnol (0. 10

rri_) was ;.-.e_ 3 hon: ‘ 1o 5y MY, 0. 037 mml) i n et hanol
“&dt at rt after addition of
acetic acid ( 60A pbludnbn]ofl\’ll Minléthﬁnl Bmlmhhaml 09 75°i‘ntgeo 025 Nmdbl)r ik xﬂgtha?%l

| ut b drid I t I
) was. a0l e %68 Sl | RAED 130 i g OAT mtnol) immeciamihiery was

part ¢ onci bernaen A S, AMERC ot B aRAS MAOT et e it v

| ayers werselul®nsiepacthtmd). Dyftdri 2 hr @iriigs aQokitioR WiEsodiim Tc%nob'gﬁﬁyeﬁ@@. ‘Ené ayer
was evapor d to dryn % Purification of the residue by prépar atl ve
‘reversed ;ﬁ; reqibynol (9.4 gald) Wipadded iaa‘éatﬂr@émmtm@damngghm ) .

LCVMS m P,

ox bent 1% %M*I‘ﬂtﬁe‘i"taﬁ' bebodvBt o affbion b Sl HOGNG, and oz et "°

(ij?lzat eI 1$’@¥iﬁt @Zle(l?,iétﬁfdrm edi ch(:bodmﬁpdlymﬂﬁmgsmﬂﬁ?ﬂﬂl@gdﬁﬁﬂaﬁe[ e l(e)tyeorz Jrere | )
or.ge r rochl ori de o

and ﬁ@mé‘%’%% 1‘-’6%’% Prﬁ?ﬁ’ogifelu&h%orgw é%ﬁ*‘rew%ﬁwarg@i foo fArynges.

prepar at i Q*ﬁnﬁ%atmgréﬁzﬁm Dﬁﬂeﬂaraﬁvélre@:gpsed?ghaéégﬁqié@g; mgérd%i%h ﬁ%ﬁﬂeﬁ

HPLC tR = 7.0 m n, neth 1-13-dio
4-f | Uor ob&ompogud @-3111851)%%0% hen 1 acetani de oxal ate 130AF22-105 .

(10 25 n) wed g sov Ll CHPECds o Pativor ToaniSse (179 my, 39226‘”0'

mol ) in nethanol (10 nl). The reaction mxture was stirred at rt after
addl tlg & aC| d 200 L). Afit)er 2 hours SOdI um cyan?borohydrl de (56
0 ) L7 1S

' The th“bieY’@ﬁl@?f%!tcEﬁa@o%ﬂaf&ﬁ%%?c’%gm 2 M agq sodi um hydr oxi de. The
sol vent was renove y evaporatl duced pressure and the

The desired compound was synthesized from 2~(2-chloroethyl)- 1~methy1pyrrol1d1ne

L)
S~ S ASADRO DOK Y

hydrochloride (7.7 mg, 0.041 mmol) and 118AF99-121 (15 mg, 0.037 mmol) using the
same method as for the preparation of 130AF09-145. Yield: 4.4 mg, 23 %.
.20 LCMS m/z 511 [M+H}+. HPLC R = 7.0 min.

N-[1-(2.2-Dimethyl-1,3-dioxan-5-ylpiveridin-4-y1]-N-( 4-fluorobenzyl)-2-( 4~
isobutoxyphenyDacetamide, oxalate (130AF22-105).

A solution of 2,2-dimethyl-1,3-dioxan-5-one (81 mg, 0.62 mmol) in methanol (10

25 .mL) was added dropwise to a solution of 103NLS56 (179 mg, 0.45 mmol) in methanol (10
mkL). The reaction mixture was stirred at rt after addition of aéetic acid (200 pL). After 2
hours sodium cyanoborohydride (56 mg, 0.90 mmol) was slowly added and stirring was
continued overnight at rt. The mixture was neutralized with few drops of 2 M aq sodium
hydroxide. The solvent was removed by evaporation under reduced pressure and the

30  residue ;jaltitioned between water and dichloromethane. The organic layer was dried over
sodium sulphate, filtered and evaporated to dryness. Purification of the residue by silica gel
colu:mn chromatography, eluting with 6% methanol in dichloromethane, afforded the

des1red compound (98 mg, 43%).
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3.0 residue partitioned between water and di chl oronet hane. The organic

- layer. was dried over sodiumsulphate, filtered and eva orat ed to dryness.
Purification of the residue by silica gel colum chroméat BgFashRPYS el uti ng
wi th 6% met hanol in dichloronethane, afforded the desired conpound (98 ny,
43% . -5 er 2005 WD 2004/ 000808 PCT/ US2003/

( MeOH/ 04%3%"9@ 94y . LOMS fn/z 513 [ Mkl T]} rH NMVR (cogéﬁ’z’sﬁ@?’g‘ﬁéf’
0.4:0.6) 8726679(m 8H, Ar-H), 4.63-4.54 (m 0.6H, pip-H,.4.50 & 4.43
(2s, 2H, benzyl - 3.91 & 3.88 (2d, 1H, J—56 dloxane-H), 379367(m
6.2 H, di oxane-% = Q %zWe@Wﬁéﬁ;ﬁlﬁ 6O JIEMS, n2: 513 (BT 2HH lmumy(c]m):13

T oh ot p et 4R By lroats 2 o, 0t 46400 G Vel 0§50 433%%
pi p-H)., 1.248 HemrylQTBH.0 103 48 (n%dl 138 7L ?8 &H&an@'f)l?ég RRRE (ﬁ}Hé)z ijian

6H, CH(CH3) 2) HPLC tR= 10.0 er|
4- 1 uor obd¥rzy-HopipH, GHadmdbus bis, Heaﬁ mmﬂtlé)waw@ 288t(nﬁt2.é1 1:@91{?}2&64@453 3

(o6 2 g G idh ARGANER A Bl T S, A% Atan 180 Sl atr#0a

sealed fl dsTe-unden, 3rm N SPET)E 11431 @di (4, qﬁpifgr 1. %9-1r7221t1{1€§ﬁa&o$§&fﬁﬁ;rj3r Qi ¢

m xture vvialpartl ti oned between water and di chl oronethane an

| ayer dri 3h}n}§lfﬁ1(§lﬁaféooﬂmﬂtered and 15 evaporated to dryness.

- The residue was dissolved in 1.4-dioxane (2 nL). To this solution a
solution of formaldehyde (37% water solution, 101 ng, 1.16 nunol) in

1. 4- di oxammmmww was stirred in a

seal eq.fl as} i i crovvave irradiation at 120C. Mol ecul ar
si eve (4 xffle at rt and renoved after

ROUTS. THe.m XUERRINGaLEN bl (R ALGZR WGl %%ée@gg*@nder

m crowave irradiation and pa t|t|one bet vveen or ofet hane an
bi car bonat(88. 2% 0019gmn10c1;) inalyédiowase (rmbYawl/te nsintire stised phasealedffidsk @ahaek and

evaporated .to i.f.ication he residue by silica gel col um
chr omat ograpty" avgl @ﬁtbm\/\# IJIB @W“‘i”?%%&r%‘it} he BRtMeovasTRArtitigned baivresp aaden he
desired cogosiflofokdeththe t 0 t

form as descri beg abe(;[ve &&%the %%/gdlﬁ}%‘agvcﬁq gaﬁzﬁ%4gﬂﬁtﬁd&/sﬁzrtér{x Jn%85
[ MtH] £5  11avanRatedBoinnessy Eham@e@vaﬁ di)ssabve& i1y 1 24di6x 82 (EmL)BMp this-sbutiod.a88

1H, d 4.50 & 4.43
gg]s, 2H, Iben?)g/ff ngbn?al%“-yé 337%%%5{—@58 l?Bca i gqgg’&?ﬁ’@ ’(ﬁ]d“!?{aﬁel@ e
di oxane- Hmibjeway hdddd, php rkhctichidixBitd wad -sﬁiﬁe&iﬁ a]segl'éﬁ MRRZY 36 minded AndeS6

‘microwave irradiation at 120°C. Molecular sieves (4A) were added to the reaction mixture

at 1t and removed after 24 hours. The mixture was heated for an additional 20 minutes at

20 120°C under microwave irradiation and partitioned between dichloromethane and sodium
bicarbonate. The organic layer was dried over sodium sulphate, filtered and evaporated to
dryness. Puriﬁcation of the residue by silica gel column chromatography, elufing with 6%
methanol in dichloromethane, afforded the desired compound (17 mg, 18%). The product
was converted to its tartrate form as described above.

25 Ry = 0.30 (MeOH/CH;Cl;, 6:94). LCMS m/z 485 [M+H]". '"H NMR (CDCls,
rotamers 0.4:0.6) & 7.721—6.80 (m, 8H, Ar-H), 4.88 (m, 1H, dioxane-H); 4.61-4.56 (m, 1.6H,
dioxane-H, pip-H), 4.50 & 4.43 (2s, 211, benzyl-H), 4.12-4.06 (m, 2H, dioxane-H) 3.85-
3.60 (m, 5.2 H, dioxane-H, benzyl-H, pip-H, CHaoiy), 3.51 (s, 1.2H, benzyl—H), 2.94-2 86
(m, 2H, pip-H), 2.59-2.48 (m, 1H, dioxane-H), 2.37-2.28 ‘(m 1.2H, pip-H), 2.17-2.01 (m,

30 1.8H, CH(CHs),, pip-H), 1.68-1.46 (m, 3.2H, pip-H), 1.46-1.30 (m, 0.8H, plp-H) 1.02 (m,
6H, CH(CH. 3)2) HPLC fr = 9.5 min.
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(m. 2H, pip-H, 2.59-2.48 (m 1H, dioxane-H), 2.37-2.28 (m 1.2H,_p| p-H),
2.17-2.01 (xn, 30. 1.811, CH(CH3)2, pip-H, 1.68-1.46 (m 3. Hr’_zogsl p-H),
'1.46-1.30 (m 0.8H, pip-H), 1.02 (m 611, CH(CH3)2). HPLRecemRe2085 5 nun. 23
Decenber 2005 WO 20041000808 PCTI 1520031019797 N 1- 2 2-Dhneth 1-1

3- di oxanvpe 2de4iomebs di n-4- 1 -N- 4-fluorobe 1 -2- 4- f 1 ugek ﬁgé’ff'boﬂoﬁ%t am de
tartrate 130AF35-168 . The desired conpound was synthesi ze rom

2,2-dinmet hyl -1, 3 di oxan-5-one (59 ng, 0.45 mol) and

N—(4f|uor19 - 2- ﬂ orophen I) I\I—plper|d|n4yl

St fRioRs | " h b { roropeyI) Np| per|d|n
startin [eYin}

4-yl - acgt am deﬂh&g‘s@%dr@ehggygcmmnqti%egl:é%—neék)way as 103NLS56. Rf = 0.26

( MeOHICH2Cl 2, Sfl%qlesn'@m@ma 4HER s{thbauzed ‘fien\NRR - i3, 1,3- dmkamrarcme 59

4. 46
Cos b o A Byroh) i artismigteish 2 Y lompsaspipridipa-shoge ande G 1y
di oxans H,m@&n%’imtbl) Riizhe sAnbthelidd ob. faﬁgregﬁfz%x 0@139352218599% Bartiifd

pip-H), 2.62-2.51 (m 1H; di oxane-H)

2.18-2.10 D(laﬁ:n@ Ai4-iisopohenzyl)- 27(2r~fthS®h@ny1)Nmpler1qllnfﬂ~yl)-aceﬂamiﬂe vias3 prdpared

6. 8H, pip5 %%—ﬁ% I§P§CtR-7 mii. 15 N {1-[2-(1 3-Dioxan-4- 1
eth 1 i er aﬁf&%ﬁ NIII tobenz 1 -2- 4- fluorohen 1 acetam de
tartrate 130AF4R;.—=17(126 (MOBAALUN G 983t QIGMS miz 459 [M+ HI". 'H NMR d%cpcg’

N-(4-fl b | )-2-(4-fl uorophen r|d|n4 .acetam
pr <(apar egolrr%a%rﬁ]’éy%%@é)\(%?/ 2&% o L&@L Iﬁ’b ﬁMmﬂkﬁh pieH) 545 s 406485,

I I
moz 0 enz?}\d %%gZS;(I j{ )aﬁ?%r'%%%glﬁ %hﬁ%&%@rﬁb%%z 3691 (M St Brridingaperl hepgyl-¥6. 23
SRARH o il et e U L e
& N- di[ rre'g h%sgy%g %‘i"r a@ﬁ :P‘EII‘B)) %vé%’z 18dae@- fiﬁ:dpmﬂ‘)egaﬂ 1290 The3.2HapipHid) Indt ur e
oned between
\é\?ghfz)lrgrng?ﬁg?\ﬁg@n}g’ ter %ﬁ %anl C yzrgtn:/v%ls dried over sodium 25
sul phate, filtered and evaporat ed to dryness Pu[ |hf | f:t Lmogeo;r;geeatesg?ue
' 0 e At 0Qg Yo ] W step
t2)}/-505/:) tcﬁ RG-SRl SNG4 Haobenzdi?efnduct (71 n,

679 . Theflnb eyl §taﬁﬁd3/@‘{1{r@[g 150@43 fﬁ trate form as described above.
Rf = 0.41 (MeCH C%IZClZ 6:96) . IECIVS N/ z 915 TMH}. "H NVR (CDC13, 30
rotaners 0.4: 01&p estating- emalrigim Nafluaretdnzyh29¢-funrofiidnyiNbaipesididy4-yl-
4'_ 77-4. 64.aééﬁmi]de% prepared in the same way as 103NLS56.

acet am de (83 5 ny,

Potassium carbonate (64 mg, 0.46 mmol) was added to a solution of N-(4-
20 ﬂuorobenzyl)-?. (4-fluorophenyl)-N-piperidin-4-yl-acetamide (79.4 mg, 0.23 mmol) in dry
N,N-dimethylformamide (3 mL). To this suspension a solution of 4-[2-(tosyloxy)ethyl]-1,3-
dioxane 128NLS46B (99 mg, 0.35 mmol) in dry N,N-dimethylformamide (1 mL) was
added dropwise at 1t, The reaction mixfure was stirred overnight at 60°C and it was
partitioned between dichloromethane and water. The organic layer was dried over sodium
25 - sulphate, filtered and evaporated to dryness. Purification of the residue by silica gel column
chromatography, eluting with stepwise gradient of 2-5% methanol in dichloromethane,
afforded the desired product (71 mg, 67%). The product was converted to its tartrate form

as described above.
Ry = 041 (MeOH/CH;Cl,, 6:96). LCMS m/z 459 [M+H]". 'H NMR (CDCL,
30  rotamers 0.4:0.6) & 7.28-6.90 (m, 8H, Ar-H), 4.99 (m, 1H, dioxane-H), 4.77-4.64 (m, 1.6H,
pip-H, dioxane-H), 4.52 (s, 2H, benzyl-H), 3.80-3.56 (i, 4.4H, dioxane-H, benzyl-H, pip-
H), 3.21-3.08 (m, 1.2H, pip-H), 2.96-2.88 (m, 0.8H, pip-H), 2.75-2.56 (m, 1.2H, NCH,),
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‘under reden

~filtergd. tlzfﬁﬁorflfn{Ho?cjifﬁtemha&‘éﬂﬁﬁlé%ﬁﬁ'ttéﬁﬁlﬂgﬁslﬁm?nd the residue was

pi p-H dioxane-H), 4.52 (s, 2H, benzyl-H), 3.80-3.56 (in, 4.4H, dioxane-H,
benzyl-H, pip- H, 3.21-3.08 (in, 1.2H, pip-H, 2.96-2.88 (m 0.8H pip-H,
2.75-2.56 (rn, 1.2H NCH2), 23 Decenber 2005 1-1 WO 200%Rpowsers00s
PCT/ US2003/ 019797 2 52 2.24 (i, 2H, pip H NCH2), 2.04-1.30 (m 9.8H, pip
H, NCH2 . "BPLCtR=6.4 mn. N 1- 2=1 3-Di -4- eth | |
eridin- %z‘ﬂw fI uorobenz 1 -2- 4 5 trifluoronet hoﬁr?@r‘%‘%rh&%ﬁ{m de
tartrate 130AF80- 186 ) Tr|ethyI amne (125 L, 0.89 nrnol) was added to a
sol ution of Né 1, 3-doxan-.
4-yl )et hy|2}5p°1%> 4|(m=n2 » PI-HNNGES), 2dMobdtzp.) A8Hn @i PBNNCE2CHY 6dingsnddE30 m
nol) ind Jsgfﬁﬁethane (5 m.) at A The solution was cooled to -10C
and a solu |on ( trifluoronmethoxyphenyl)acetyl chloride (71 ng, 0.30
mzol ) in dry dichloronlethane (1 rnL) 10 was added dropwi se. The reaction
m xture |rred over n| ght at A The sol vent was renmoved by evaporation-
s ' i fusgohenzyl)-dt(#ahydr of ur an and

purified By StITCa gel corumr cnromatogr apny, eroting with 4% nmethanol in

- di chi or or net hafejetliydargine €12 6L ARS9 m@sbIrwaP@IARE 16 4 GoliBon @M{Rf[it@ 30(%%%(1

was 15 converted to its tartrate form as descri bed above

( Ve OHJ CcH2 é 1)t ipdnyeriditefy 1 infVz (A4fieprphagyhaming IMSNI(S@B)G‘?G mg, rOcﬁOaxmot) m dry0. 6)

7. 34 6. 1 H J = 6- 4.
243t Bltanfis g 3 f, ThS ol Owtszgoo Yod 8 DERRCt s Sits o B

fjr (r;X aﬁg Hd:ll benz Ftlgﬂd){ lfei@@a((egylggloﬁﬁhé 20 dr)n?’b%rﬁﬂ&)¥ 2)(5&116%16&1398 h nlL)

gmz) 10 o yps zdégi Glﬁ?PV!I_leQ theptqgctm)n IXtgE- wae stixred osexmght aPEtplTﬂa_e sumem:mza,s |
| OXane- e | erl

N A-f :%%@Ph by Zp"iaﬁgd; “6% ?‘?“f Be‘?%ﬁgde o F s“i & Vﬁ%oﬂﬁ’fﬂ‘f Y 1.1125

Tri et hyl atﬁtmhyc{ﬂ)ﬁfran and. fﬂltkr&ﬂrdfh)e ﬁhﬁteadﬁhedvd;mrzaecsod dtynems afd\the residue was :

| -[2-(1, 3-di.oxap- 4:yl)ethyl din-4-yl}-N (4-fl b |
-(128[N|_sz(32 PTE% %aﬂy()sgéa)e nyl ?{r«-' %Q%W@P%ﬁ %ataeuoron@zét%t%?n&?ﬁe

sol ution %@1&&9[&@1@& Oty %ﬁg #rd q&iRg! %’(Hx n@f t{?‘l egOE gé’ljngm)@as

chloride (92 ng, in dry di orone
dropwize. Cmﬁ@ﬂﬁé&ttsmmimmsdﬂamlmdlabnw for 2 hours at rt. The sol vent

Suspended 1 n Rerr Shyreporienh: e 0o ERS ThE"HY Toud” B NS B 1o

dryness affahbe ¢.£9i0)We788%.9104H $1l eﬂrJPjy §bt (g 21198l =COb Uibx ARl 04 3rhy .
eluting with a stepw se gradi ent of
(m, 1.6H, pip-H, dioxane-H), 4.52 & 4. 49 (25 2H benzyl-H), 4.09-4.05 (m, 1H, dioxane-
H), 3.83 (s, 0.8H, benzyl-H), 3.72-3.56 (m, 3.6 H, dioxane-H, benzyl-H, pip-H), 2.94-2.86
20 (m, 2H, pip-H), 2.50-2.32 (m, 2H, NCH,), 2.11-2.00 (m, 1.2H, pip-H), 1.90-1.52 (m, 8.8H,

- pip-H, NCH,CH,, dioxane-H). HPLC fr = 7.6 min.

N- {1-[2-(1,3-Dioxan-4-yDethyllpiperidin-4-y1} -N-(4-fluorobenzy1)-2-(4-
propoxyphenvlacetamide. tartrate (130AF71-184).

25 Tﬁethylamine {163 pL, 1.17 mmol) was added to a solution of N- {1—[2—(1,3-dioxan-
4—yl)ethy1]piperidin—4-y1}—N—(4-ﬂuorobenzy1).amine 128NLS52 (126 mg, 0.39 mumol) in dry
~dichloromethane (5 mL) at rt. The solution was cooled to —~15°C and a solution of (4-
-propoxyphenyDacetyl chloride (92 mg, 0.43 mmol} in dry dichloromethare (2 mL) was
added dropwise. The reaction mixture was stirred for 2 hours at rt. The solvent was
30  removed by evaporation under reduced pressure. The residuc was suspended in
tetrahydrofuran and filtered. The filtrate was evaporated to dryness and the residue was
purified by silica gel column chromatography, eluting with a stepwise gradient of 0- 4%
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23 Decenber 2005 WO 2004/ 000808 PCT/ US2003/ 019797 met hanol in

di chl oronet hane, to give the desired conpound (66 ny, 34@ The groduct

was converted to its tartrate form as descri bed above. RDecengper§

(MeOHI CH2C 2, 4:96). LCVs ryalz 499 [M+H +. 'H NWR (CDC13, rotaners

0.4:0. 6)w&zﬁg%gﬁ;g78 (m 811, Ar H, 5.00 (rn,.1H, di o>§%qﬁ{$%3,4 I; 4.54

(m 1.6H, p|p H, dioxane-H), 4.50 & 4.44 (2s, 2H, benzyl-H), Z? 403(m

1H, dloxane , 3.92- 3.87 (m 2H, OCH2opr), 378350(m 4.4 H,

di oxane-H Eifl I—91292282m pi p , 2.50-2.29 (m 2H,

NCH2) , 2. 8%? g“{ hgﬂf@PP ) ’f%)gwelﬂleaiﬁalr@?cmound (610, 480 Thrpode,

di oxane- HPLC tR= 7.6 min. 10 N
Hwa%@ﬁe‘i'ﬁed t 1@&6938 & eas3cre‘s r@‘éﬁ%%%

4- Fl uor obenz -2- 4-i sobut ox etrah dro an-471 i eri di n-4-

yi ] acet ani de, tPaFE raie (Mb@ﬁﬂEBBGlhﬁ@l)%)sWS on/z049% ¢hra]y.dhp “MMRPYCBTi4- one
(43 ny, 0.4%2 nm:tH 636@ g g was added to a solution of 103N?_856
(57 ng, OTAAMFRS-40; & |(m( §Hrré;-H)A§ 08 (m, Ydgdipxas-1Y, 4fed 54 (acl 6K, 100

hder o Dby BiokalLEDC4 80% 344 GECo Nend 9L} I 63 oo Tl BEMEEREID TR (26
£ o, AnthnaiL e Nepip A0y DionE e (81
Sas_sed ov%HGB]rP%S’i %‘3@3 @n{&x{?ﬁ:ﬁé&)@#@ L&3 dg?é{ HIErﬂ)héfSSphﬂ finc 3985k of
O adl ent o ) D AP CH B PG B L 1 6l 5B >

gradient o 5% met hanol i n di chf of onet 20
conmpound (19. 2 ng 28% The conpound was converted toits tartrate form as
descr : 8 [

NMVR ( ; < : Rativer
0.6H, pi tanﬁd’éh&tﬁt 30&5331 h benzyl . 4.02- 3 96 (m 2H THP-H)

3.77-3.68 (m 3.2H benzyl-H C2Q BU, rg 25351(s 1. 2H, benzyl-H),
3.30 (t, 2H J& sojuigp trﬁl)ydrczflﬂspwlee-qnnam memol) in Wethadoldd mh) 1H,

THP-H), 2 H B

1. 73-H) 1. 47W(g§138%&gﬁ( mpsuoé“‘éﬁ Qrfprfp@’ﬁ!ﬂssf GgpE: @qﬁrﬁ%ﬁb ,msﬁ%é'f%ﬂ)@ ’1’%2”@%,
6H, CH30 @ldition bPhdEtit Reid (B0@ D) the 138:tivn i el 00 BRMEd for 18 mifmles abyeeden |
- N 1- tetrah dro ,ran4- Ineth | ip eri din-4- 1 acetam de tartrate

( 1304P82- ﬂ@huﬂﬁﬁén%wmwevema 3’0\/&@0°§y dfieewirds dodivmrnyanoborohydride (26 mg,

o por 1 i OS2 RS s nilten BORE BB R okt was popined, o addional 60 min

under microwave frradiation at 80°C. The mixture was passed over an acidic ion-exchange

SPE cartridge. Further puriﬁcation. of the product by silica gel column chromatography,

eluting with a stepwise gradient of 2-5% methanol in dichloromethane, afforded the desired

20  compound (19.2 mg, 28%). The compound was converted to its tartrate form as described
above. |

Ry = 0.18 (MeOH/CH,Cl, 5:95). LCMS m/z 483 [M+H]". 'H NMR (CDCl,

rotamers 0.4:0.6) & 7.21-6.80 (m, 8H, Ar-H), 4.64-4.56 (m, 0.6H, pip-H), 4.51& 4.45 (2s,

2H, benzyl-H), 4.02-3.96 (m, 2H, THP-H), 3.77-3.68 (1, 3.2H, benzyl-H, CHaoipy, pip-H),

25 3.51 (s, 1.2H, benzyl-H), 3.30 (t, 2H, J = 12.0, THP-H), 2.98-2.88 (m, 2H, pip-H), 2.46-

2.34 (m, 1H, THP—H) 228-2.19 (m, 1.2H, pip-H), 2.10-1.99 (m, 1.8H, CHoip,, pip-H),

1.73-1.47 (m, 7.2H, pip-H, THP-H), 1.39-1.33 (m, 0.8H, pip-H), 1.01 (m OH, CHjoipy).

HPLC g = 8.0 min.

30 N-(4-Fluorcbenzyl)-2-(4-isobutox yphenyl)-N-[ 1-(teirahvdropyran-4-yvimethylipiperidin-4-
vl]acetamide_ tartrate (130AF 82-187)

The title compound was synthesized from N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)-N-piperidin-4-yl-acetamide103NLS56 (110 mg, 0.27 “mmol) and
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23 Decenber 2005 WD 2004/ 000808 PCT/ US2003/ 019797 tetrahydro-2H- pyran-4-yl

car bal dehyde (63 ng, 0.55 mmol) using the sane nethod as for preparation

of 130AF33-166. Yield: 18 my, 13% Rf= 0.30 (MeOH CH2C123 Dmemymy2003 OVS nf z

497 [MtH|+. HPLC tR= 8.4 min. 5 N- 4-Fluorobenz 1 -2- 4-isobutox hen | N 1-
- 2- tetr 1 eth |l i eridin-. 4-yl]lacetam™d

(130AF83W1(g%}) 4@{(}%&“ tl e conpound was synt hesi zed from el‘C'[t[ﬂ‘éZtl)ﬁﬁ{}1§797

N-(4-fl uorobenzyl) 2-(4-

i sobut oxyg3 henyl ) - N- pi peri di n éw -acet am delOBNLS56 (110 ng, 27 mmol ) and
t et r ahydr SEabyHorHpyrapt4-ylcesrbal Iwéaﬁ@&mxa@%mwgl)@mthmmpmmasﬁa
same neth ‘ 2 n 1 F33 166. Yield: 40 ng, 29% Rf =
0. 30 (%cﬁ%&@&?’%gfgwfﬁﬁg{ﬂ% Iz’?{o“f %H +. 1H NMR (CDCL3, rotamers
0.4:0.6) 8 7.2R;6.0800 (MeOBICH A1, 15195) ALOBESA1 L5497 TV HIPDC P +B8.4 inb1& 4. 44
(2s, 2H, benzyl-H), 3.95-3.89 (m 2H, THP-H), 3.78-3.66 (m 3.2H, o

benzyl - H, CHZOB , p|pH) 3.51 (s, 1.2H, benzyl H), 334(t 2H, J=
12. 0, 3 , 2 1.0l =2

CH2CH2N) _ﬂbzetmmdeammmoaﬂas HBLC {R= 8. 2 m n N- 4 FI uor obe 1-2-
" 4-fluoro hen 1T§L -..tetrah drqg an-4- 1 i _er.i &ﬁ\tl de, tartrate
 (130AF37.169) . 188 THE® deSoTRPWonptiing sirfbes he@?nzed orobenzyl)-2-(
tetrahydr&oﬂﬁtoﬂ#}ﬁﬁ PR ANyl foetamide] 03NLS56 (110
fl uor obel nzyl) yl?l ugg’ophe AN? N ampg” di n-4- ﬁ acet?%m %I%7 ugllmn%l)t r?gdsarre

met hod asteﬂir@hydrpfé‘bamﬂbﬂ @btaia;@msﬂ@s mgf HbSSSnmqu ngingiticerainel mbftod as

4-f | di n-4-yl t d

br epaba T ettt aDMRESREN ik D B5%. 20" el Grociz, 5 99, Lo
nmz 429 [MFH] + =HOW(M€D@J@HECI%5 SF%gamMS OmA 91@XW}T}+2%M (D@L,
Ar-H), 4.64-4 0. 6H, 2 2s, benzyl - H)

4.02- 3 95@@&@2}9 é 91651 21-6. San(,§H Q\igH), 4@@1&5‘55 (my, 0. @I 715931)64 S(I&a 4.04 425,

{5 o by B0, 8053530 o itk s 5605, %lt%ewll z%quppm?ﬁ) -

2..08- 2. ooz(szr(s, DZHHber&lyllH)D334 (?621{ Uéﬁz(mripﬂy,nggai 0)'&1341 34
(m O SH Decenber 2005 WD

PCT/ u@fzoo%ﬁéigl?éﬂﬂ NCinCgIz),@z 511_1)% (m élxzférplp-H Hoa)s b3l 2p (m 14 &H B o Fher a
1-2- 4 t f 2 . Th d
(Rs (R S K G SR E R T PO

yllacetamide, tartrate (130AF37-169).

20 The desired compound was synthesized from tetrahydro-4H—pyran—4—one and N-(4-
ﬂuorobenzyl)-2—(4-ﬂuorophenyl)—N-piperidin~4~y1~acetamide using the same method as for
preparation of 130A¥33-166. The starting material N-(4-fluorobenzyl)-2-(4-fluorophenyl)-

N-piperidin-4-yl-acetamide was prepared in the same way' as 103NLS56.
Ry = 0.29 (MeOH7CH,Cly, 5:95). LCMS m/z 429 [M+H]". 'H NMR (CDCL,

25  rotamers 0.4:0.6) 8 7.29-6.91 (m, 8H, Ar-H), 4.64-4.55 (m, 0.6H, pip-H), 4.52 & 4.48 (2s,

| 2H, benzyl-H), 4.02-3.95 (m, 2H, THP-H)_, 3.80 (s, 0.8H, benzyl-H), 3.75-3.64 (m, 0.4H,

pip-H), 3.54 (s, 1.2H, benzyl-H), 3.34 (t, 2H, J = 12.0, THP-H), 2.99-2.90 (m, 2H, pip-H),
2.48-2.36 (m, 1H, THP-H}), 2.26-2.20 (m, 1.2H, pip-H), 2.08-2.00 (m, 0.8H, pip-H), 1.76-
1.47 (m, 7.2H, pip-H, THP-H), 1.41-1.34 (m, 0.8H, pip-H). HPLC g =5.6 min.
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5 synt hesi zed according to Mune et at (J. O g. Chenz., 1997, 62, 3332-3339).
Pot assi um carbonate (83 ng, 0.60 mml) was added to a sol ution_ of
.103NLS56 (94 ng, 0.24 mol) in dry N, Ndinethyl for manfdeef?ed> To this
suspension a solution of (R)-5-[(4-nethyl- '
benzenes y] pent ane-1, 3-di ol (82 ng, 0.28 mmol)

N, N- di ne?ug@Pﬁerka% de (1 nL) was added, followed by a 51?&1%&%60 9789ng um
iodide (43 ng, 0.29 mol ). The 10 reaction m xture was stirred overnight at
60C. It was allowed to cool to rt, filtered and evaporated to dryness. The
residue was part| tioned bet ween di chl oronmet hane and 2M aq sodi um

hydr oxi dep. < . i , , . e, filtered and
evapor at ed rta gel colum

chr omat ogess lensBicety "ehamaEt(éﬁQAEéS-QBSb)dl ent of 6 10% net hanol in

di chl thane. afforded, th 2999 .. whi ch
omvertod o e, 2 coRROEN ¢ "Rl Gy Buter s ORI e I 'c%z@?’?s
10: 90)5 LeMihaided £RrdiddrH MoldeLE &zF?ﬁ@ Aélc 1Nof | 5b 23&4243%)39%1901:&13

3-Di oxane-4- 1 eth | i eridine-4- uorobenz T 72- |so
hen 1 acecapaie (3 mgad o0 moshemsigded tParsalitiomal 4163NHESE G4me, 0228mmnmi))l )

and hydro i i in.l.A4-di n t|on
of tart ar fL AV BB € RLS R 5s et SFlhfed OF B4 RSP Binkne
The react beventsulfong)ordipeitdner 1631 diQ 82 nlz0 0128 ol mezﬁ{ye\dzvidlﬁséﬁyuaﬂﬁ&mde

m crowave jrradiation at_ 120C and partitioned between’ di chl or onet hane and

- sodi um 25 (himkak B3R added, Thlowed i d@%ﬂ\ﬁ&éﬂ&hé‘ﬁh@e W3 g r .22 maele Theyer
di d Purificati f th
" o5t di”pyPRBbEmikild EE S 8OV EUBRPLPBFH, 1R vAAIES R0 40 Hhe! ec! Bmiouna

(9 o ny, 3&&@@&&9@ b Brywess. Q’Qe\t@diéhﬁjwhé) phﬁtﬁloh@d bétleen IR BMmethERSs ahd RBAl ag
above. The enantiorneric excess (cc) was determ ned to be 94% usi ng Chl ral

HPLC anal yedum( bydroxidg aIIhADmegémanﬁyem vesxdgeb oy sedivemrelnhater Gitesed smd

mz sz (e ‘%ﬁ?&% Eaitioh, BF Henechage s ttsd AR Sl S

Ar-H), 5 eﬁltl(ng]wﬂ:lh-l a stﬂwmaegrhﬂmnt%ﬁs W% dnéthanol . i6 Hiichlpiqmdthand] affordzdHhe
451 (m 1H, diaxane 3.48 (i.n,

o5 255 Do QBT CoTROn S Ho A00s SA TSI 976 ars Foum o tanetogd
benzyl - H, gﬂ?eofB,,, pi p-H), 2.98- 2.79_(m 211, pip-H), 2.50-2.58 (m 211,

NCH2), 2.14-1.99 (m 2.211, CHo, Bu, §)| p-H), 1.90-1.25 (in, 8.811, .pip- H
NCH2CH2,  di ox R 048 (MeQE/GH¢ L, 6 000).GSsuF SPPIIHER HBLG far .4 BinN- 1- 2-
1 3-Dioxan-2- 1 etli | i eridin-4- 11 y N 4-fluorobenz 1 am ne 118AF52-95 .

20  isobutoxyphenyl)acetamide, tartrate (130AF67-183).
Paraformaldehyde (9 mg, 0.28 mmol) and hydrochloric acid (4M in 1.4-dioxane,
0.5 mL) were added to a solution of tartaric acid salt of 130AF65-182 (37 mg, 0.056 mmol)
in 1.4-dioxane. The reaction mixture was stirred for 2 hours in a sealed flask under
microwave irradiation at 120°C and partitioned between dichloromethane aﬁd sodium
25  bicarbonate. The organic layer was washed with brine, dried over sodium sulphate, filtered
and evaporated to dryness. Purification of the residue by acidic ion-exchange SPE cartridge
afforded the desired compound (9.0 mg, 31%), which was converted to its tartrate form as
described above. The enantiomeric excess (ee) was determined to be 94% using chiral
HPLC analysis (Clﬁralpak AD column, 4.6 x 250 mm; heptane/I-PrOH 50:50, 0.3% DEA;
30 05 mL/ﬁ:nin; tr 20.5 min).
R; = 0.41 (MeOH/CH,Cly, 8:92). LCMS m/z 513 [M+H]". "H NMR (CDCL,,
rotamers 0.4:0.6) 6 7.21-6.80 (m, 8H, Ar-H), 5.00 (m, 1H, dioxane-H), 4.68-4.54 (m, 1.6H,
pip-H, dioxane-H), 4.51 & 4.45 (2s, ZH, benzyl-H), 4.06 (m, 1H, dioxane-H), 3.77-3.48 (m,
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Sodi um carbonate (17.4 g, 125.9 mml) was added to a solution of

4- pi peridone nonohydrate hydrochloride (6.45 g, 42.0 nrnol)
acetonitrile (200 m.). After 30 minutes stirring at rtz%lD?B‘Plfff?(@ﬁ of

2- (2-bronoet hyl)-1, 3-di oxane (8.45 g, 43.3 mmvl) in acetonitrile (50 m.)
was adde to thé reaction mixture and stiriin

overni gh?vq%ﬁglpbrgs and at reflux for an additional 2 hgﬂt\;@%@ﬁ%b
renoved by evaporation under reduced pressure and the residue was
partitioned between water and di chl oronnethane. The organic |ayer was
dri ed over6. ‘ﬂ@dﬂllamr@tﬂl,pmm-}lf Chbeng ¢irphyl 2983610ae 2H, pipHN2.56-2.58 (m, 2H,

Purificati S | ca t

w th 796 rrHAoi > T EASS: U oSt Hare: POrHy hof 128 i Eef SR NEHhCH)
1-[2-(1, Bmmarﬂﬁmh)(ﬂ hm te gyﬂmc‘&w%%ﬁﬁ 19 g, 69% . 15 A solution
of 1-[2-(1, 3-di oxan- yfu?pl peridin-4-one (6.19 g, 29 mol) in

met hanol (80 nl) was added dropwi se to a solution of 4-fluorobenzyl am ne

(CER WLTEON SO AW AL R AN TS

30 mi nute tt Xttt with

acetic aci d andsodagh edrionafeG17.90gdi 19m9 ﬁm&tﬂpb«%%ﬁéﬁ ts18 soRuibR of 4-AfpefdBhe

was added slow%/l@to the cold mxture and stirring was 20 continued at it

over ni ght monpdydsichydsechiosda (@S i $29mmpoldn aaptepitilio (RYOmLandftercHhmdmteat ed
. t t Th
or gant o i Spid A3 GUENEE 0PI i BRAR DI RSR[5 £33 AR MRy

dr ?/nes s. The nllls)ams:la&eled/aholdwscsm t\hedeadgoﬂbm:cﬁm hiﬂi’lﬂhn’fﬂg hﬂwouhﬂxéﬁbda\t&ml(ghth of
mal ei ¢ _aci (3..31 abs, et hano 60 nlL) was added to this
sol ut itBn @ggt ndiaf gethyy Fé%?m%@%%%ﬂl%ﬁo lveuy Wereﬁtp&qu\@permgun er
col l ected |

. ed yhyichi F?Js%ﬁk%ﬂd?l@reﬁﬁﬂé’ GFas %Qﬂtﬂné@ﬁ%%%%ﬁ%gﬂé%}&aﬁg%u%a'II‘ ¢

extraction. Y||e ="0.29 (Me
323 [M+H] -BIEEHICF\INR/&(ICZ%&&)H@ Pvas sodiimm, s@lphateAifilidyed Gn@&(appraﬁd td\rdrb@less4 54

) d
(411 dnaion 5 ERGS Dy et sOfietn Birodabiraghy W 78 L3upd(, |
3H, NCH2, iR dRehidrom2ihdhe, Lff%i’de(irll-{ﬂﬁl -di@»'x@n—blryl @lﬁﬁﬁ?eﬂdﬁi D%A0 €6 1'95 é-Q%}l 1.25

(m 411, dioxane-H, pip-H PLC t R=1.4 23 Decenber
2004/ Géosos PCP 3hiivny 9&97[@7(1;5 dmxgezwaﬁthyanlnenmn -4-ona 6P 8- dm@l)zm 1

ool uti onidtpdtit (¢ b addell A ARARE Y 2 LERRLAT S hid LO4E 302)

2.48 mmolmbb IdlrzyetE[dsEl (1 mil) undes argml ad1dsphe@€at ﬂx A@bﬂBﬁ) aimgks stirring at rt

4- benzyl ox%ephen l-acet 5 chloride (0.72 i%ﬁ was added dropw se
to the colff FRRsEeT &HX W@Fécléﬁf&ds Fifgv §C‘??%9n‘tq1‘il1& cgeled fo 0g¢. Sogiunrne
reacti.on r IS Iy

Purificati lﬁgﬁfi ég %gg Sl 1* ggs {lgdgeh ﬁ%ﬂﬁdﬁ%&%ﬁ&a@ﬂ%p 1@, Yle Wﬁ%
with ao contmued at rt overnight. The reaction mixture was basified with 2M NaOH and

vent was

concenfrated in vacuo. The residue was partitioned between ethyl acetate and water. The

organic layer was dried over sodium sulphate, filtered and evaporated io dryness. The

 residue was dissolved in abs. ethano!l (57 mL). A solution of maleic acid (3.31 g, 285

mmol) in abs. ethanol (60 mL) was added to this solution resulting in precipitate formation.

25  The precipitate was collected by filtration and converted to the free base by a basic

 extraction. Yield: 8.5 g, 91%. |

R, = 0.29 (MeOH/CH,Cly, 7:93). LCMS m/z 323 [M+H]". 1I—I NMR (CDCl3) § 7.25

{m, 2H, As-H), 6.95 (m, 2H, Ar-H), 4.54 (t, 1H, J = 5.6, dioxane-H), 4.07-4.02 (m, 2H,

dioxane-H), 3.73-3.67 (m, 4H, dioxane-H, benzyl-H), 2.85-2.79 (m, 2H, pip-ID), 2.49-2.37

30 (m, 3H, NCHo,, pip-H), 2.05-1.72 (m, 7H, pip-H, NCH,CH,, dioxane-H), 1.44-1.25 (m, 4H,
dioxane-H, pip-FL, NH). HPLC fp= 1.4 min. '
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stepwi se gradient of 0-6% nethanol in dichloronmethane afforded the desired
conpound (0.53 g; 39%, which was converted to its tartrate form as

descri bed above. 10 Rf = 0.27 (MeOH CH2C12, 7:93). LCVSZXPreqmbenfS [ MirH) +.
rH NVR (CDd 3, rotarners 0.4:0.6) S 7.46-6.86 (m 13H Ar-H), 5.08-5-02
(m 2H, 64-4.42 (m 3.6H, pip-H benzyl-H,

4.11- 4. 0‘56%%3’13 di oxane-H), 3.79-3.67 (m 3.2H, di 15%’%%%?7” yl-H
pip-H), 3.50 (s, 1 2H, benzyl-H), 2.94-2.80 (m 2H, pip-H, 2.46-2. 34 (rn
2H, NCH2), 2.12-1.98 (m 2. 2H, dloxaneH pIpH) 187150(m 6H, pip-H,
15 NCJ—|2CJ-|21(4~BGHZVJDX shenyihN-{1-624(1 n-2eilostlay] fpiperiding R4-8.9 min. N {1-
2-(1,3-Di @ 1 ' i
nyll- accfts =109 T he deS| red corrpound was af f orded
by hydr ogenatl @nsaﬁn&imﬁrymné%ﬁﬁm 6?91191181? afah B AFs 8850lget € eipanol
(200 nL) usi ]g pal | adi um on carbon as a cataly The groduct was purified
by col unnﬂléh@ A ey Adsh (1 OovLg ivwas cepolpd| toeld Gt Mngomlt)hfé% apyiosgphaylatetit of

3-6 % I h d 0.22

converT oq bR (74 P28 B8 WAR SaglErPuin S iR T oot Pl irind itirben >
6:94). L%S lcaﬁtaméaat rt[foht'thfTheHéaB{M?a foSb3vas ﬁ’lﬁsré@ﬁxﬁl me rﬁn&e %VQP&ateé to
7.13-6.86 (m 6H Ar-H), 6.72-6.64 (m_ 2H, Ar-H), 66-4.57 (m pip

H) . 4.54 @mness PugifigatipmeofHe 1asid® lay 4iliz gebsolumm chyenztpgrapi}ly, eiu@& zm@rla( m

2, , O OxaRol 5B 555 Mtoftn HBRRRSH 3 e Biellipifotia ' ™
2 %2-.1 o o P oo oot dbte D %“@?SS%S?Z) ’
2005 W) 20041080808 ﬁcﬁﬁ@@%@z@w?é’% NECMS gz 1547 BYIsERn- "5 NMBy fCPCl,
di n- 4- £ h

(1ar1'|8Ango- 9%&@1%85() '316?%:1’90 @t%rﬁlj(re’f {{Am n ?gsge&m@n %gggﬁ&{q%tangi%?m’
LS, S VL, o o R 2, b 0,
o e Sigxeiori By o Sratiie it S rane 2o 8068, ZrprEhe el
at rt. They! eapt Nl shblSodqs, PRSI tq&ﬁﬁgweg)wﬁl tergg@%@* ﬁ1nd6H H OThe

organic | ayer Was dried over sodium 5u evapora
dryness. MNEH(EE).duo-had (puil i8H, qu-]liydlsmneeﬁ) HHLEal=uH nohr omat ogr aphy,
eluting with a 10 stepwi se gradient of 0-6 % nethanol in dichloronethane.
Final purifi catl on of t he product by aC| dic ion- exchange SPE cartridge
af f orded wag Bk 9 Sk et

tartrate form as descri bed above
acetamide, tartrate (118AF 67-103)

The desired compound was afforded by hydrogenation of 118AF66-102 (0.50 g,

20  0.92 mmol) in absolute ethanol (200 mL) using palladium on carbon as a catalyst. The
product was purified by column chromatography on silica gel eluting with a stepwise
gradient of 3-6 % methanol in dichloromethane. The desired compound (0.22 g, 53 %) was
converted to ifs tartrate form as described above. |

Ry = 0.30 (MeOH/CH,Cl,, 6:94). LCMS m/z 457 [M+H]". *H NMR (CDCls,
25 rotamers 0.4:0.6) & 7.13-6.86 (m, 6H, Ar-H), 6.72-6.64 (m, 2H, Ar-H), 4.66-4.57 (m, 0.6H,
pip-H), 4.54 (m, 1H, dioxane-H), 4.48 & 4.37 (2s, 2H, benzyl-H), 4.08-4.01 (m, 2H,
dioxane-H), 3.80-3.66 (m, 3.2H, dioxane-H, benzyl-H, pip-H), 3.47 (m, 1.2H, benzyl-H),
2.94-2.82 (m, 2H, pip-H), 2.47-2.39 (m, 2H, NCI,}, 2.10-1.97 (m, 2.2H, dioXane-H, pip-
H), 1.88-1.53 (m, 6H, pip-H, NCH,CH}), 1.34-1.25 (m, 1.8H, pip-H, dioxane-H). HPLC #

30 =3.0 min. ' '
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Rf = 0.40 (MeOHI CH2A 2, 4:96). LCMS r a/z 471 [MrH +. 'H NWR (CDC13
rotanmers 0.4:0.6) 8 7.24-6.79 (m 811, Ar-H), 4.63-4.54 (m- 611, pip-H
4.52 (t-, 111, J 15 5.2, dioxane-H), 4.49 & 4.44 (2s, 28 eb@éﬁ?‘ﬁP%H)
4.09-4.01 (m 211, dioxane-H), 3.79-3.68 (m 6.211, dioxane-H, benzyl -
pi p-H,  Ggld3no4/ (xn, "1.211, benzyl-H), 2.91-2.80 ( MpeyAlsh
2. 43-2. 36 (r%“@f?& NCH2) . 2.10-1.98 (m 2.211, di oxane-4 Ooﬂl%? 86-1. 51
(m 611, pip-H NCH2CH2), 1.34-1.26 (m 1.8H, pip-H di oxane H. HPLC tR=
7.0 mn. 20. N 1- 2- 1 3-Dioxan-2- 1 eth 1 i eridin-4- |1 -N 4-fluorobenz
1 -2- 4-isoro |l hen 1- acetam de tartrate (118AF63 100) The desired

n. 1 L . 24

conmpound \Nag% ?/g gaeﬁl! 44

4-i soprop : TS~ THO j fe—s8

as for puegianile] Qpraé (1]18&&'«166&6102 Further purifi cat| on by aci d| c ion
exchange SPE C%’tl’l dge _25 was perfarned. Y| el d: 273 46 % Rf 0.34
(MeOH/ CH2C12, 7 sadytion efisiethylaming €05k, -4.09 propfRand 2-9% 612§rmg51 02

penzyi >ty Ho g T 2R i bootbq Jo 6O b ol gﬁ”ﬁ b phahaite .

3. 76- 3. 66 chigride (376 mg 1. OK aeolhwap hiktdd)dropivibd tol the cdld2EhetiBaMMburéhnd Etu%% 2 79
(m 3H, pip-H CH 2.41 30 2.35 (m 2H NCH2), 2.12-1.98

di ox anedeaﬁ |°Bﬂtﬂ)uedif°18%3 h any. The retionpnxtire waiappidsigned bptvzeﬁnlﬂ\ié\gm and811
H

2:)84/ oooé%@c#us%%ﬁ%‘?gﬁ&fh@é fgfiﬂ:fﬁp Suéﬁatgeﬁﬁg%tﬁam%oi‘%aé%é? eh8. 1
CL18AFE8 00 The 2"??“ " oound tas. o %?ﬁi‘???ﬁ@?‘%‘“%‘%ﬁ%&?“%%g (598 g

(1 02 Hhol §t© 2"3.’??8 gradiphtiq 305 o@t@ﬁwﬁﬁ y}y groBicfang hifigel; pyaiitosiion ﬁﬁthelplaﬂu%mn

h f

us i ng ! ebwma?él\x/g%% %ﬁagf’ﬁocfarﬂﬁrd%@%@ﬁfdeﬁ%/@zdeé%%%% ﬁaﬁkge % @zmg,
Elot arrersHWhm;IgV@?C@VW@HOGtSQMI(amfo&HaSgﬁscﬁ)wd #ho58- g 48 (m0 3.6H, pi pI H,

_ n z + -H),
3 %aseaz (m % ddo ﬁ@x@%é&ﬁzcé %7 i@ﬂ@g'ﬁ%zﬁ@ éﬂ%‘ﬂ ‘z@w Ghsat) o4

2H, 0 -
E) ImIO o Eh‘%tglﬁ?;s?(%l“@?? %073%4Hf6mg| (%_H I—?)I_i Aﬁﬁﬁ%)l@% g 5118%11 OHH (éﬂ’ H?) Zfdz (ti'%asqa.gé‘_cl -

1.38-13 265@@01@% ph A9 B 4ditdRaridl, rb)enzyMDcwM ®. etn,rﬁﬁﬁ, dmxasm H), 3719-3.68
3- D oxan- a‘&kal L dl?ﬁ%i;&nf plp-ﬁl- O@ﬁ 5 Lgog(?l&%n% 21:1 benzfr]l ﬁ)t Eog(l E%B (:1Ln

acet am de
2H, pip-H), 2.43-2.36 (m, 2H, NCHg), 2.10-1.98 (m, 2.2H, dioxane-H, pip-H), 1.86-1.51

(m, 6H, pip-H, NCH,CHy), 1.34-1.26 (m, 1.8, pip-H, dioxane-H). HPLC fz=7.0 min.

20 N-{1-[2-(1.3-Dioxan-2-v)ethyl]piperidin-4-y1} -N-(4-fluorobenzy))-2-(4-isopropyiphenyl)-
acetamide, tarfrate (118AF63-100).

The desired compound was synthesized from 118AF52-95 (400 mg, 1.24 mumol)

and 4-isopropylphenylacety1 chloride (340 mg, 1.73 mmol) using the same method as for

preparation of 118AF66-102. Further purification by acidic ion-exchange SPE cartridge
25  was performed. Yield: 273 mg, 46 %.

Ry = 034 (MeOH/CH,Cl,, 7:93). LCMS m/z 483 [M+H]*. 'H NMR (CDCls,
rotamers 0.4:0.6) & 7.22-6.89 (m, 8H, Ar-H), 4.64-4.43 (m, 3.6H, pip-H, dioxane-H,
benzyl-H), 4.09-4.02 (m, 2H, dioxane-H), 3.79 (s, 0.8H, benzyl-H), 3.76-3.66 (m, 2.4H,
dioxane-H, pip-H), 3.54 (m, 1.2H, benzyl-H), 2.92-2.79 (m, 3H, pip-H, CH(CHs),), 2.41-

30 235 (m, 2H, NCH,), 2.12-1.98 (m, 2.2H, dioxane-H, pip-H), 1.85-1.49 (m, 6H, pip-I,
' NCHCH?>), 1.34-1.19 (m, 7.8IL, pip-H, dioxane-H, CH(CHj)z). HPLC fr = 8.6 min.
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15 The desired conpound was synthesized from 118AF52-95 (400 ng, 1.24 nmol)
and 4- et hoxyphenyl acetyl chloride (300 ng, 1.51 mml) using the sanme nethod
as for preparation of 118AF66--102. Further purificati %D‘H?“l’&t?oa?c
i on-exchange SPE cartridge was perforned. Yield: 0.15 g, 25 % = 0.26
(MeCH I ). LCMS mlz 485 [ MrH] +. ' H NVR ('CDC1 rs
0. 4: 0. 8‘@%@5@‘-}%&79 (m 8H, Ar-H), 4.64-4.54 (m O. 6H§CEI|U§9%?BBZI}F ,
1H, J= 5.2, dioxane-H), 4.49 & 4.43 (2s, 2H, benzyl - ), 407397(m 4H
di oxane-H OCHZ 3 76 3. 66 (m. 3d2H d| oxane H, pi p H, benzyl H, 3.49

YL |in ' bé -2

: (m 6H, pip-H, NCHZCHZ)
* 1.8H, pip-H dioxane- 25 M HPLC tR =

7.6 min N 1- TBe dés@dﬂzdmajma-wah Sfathebizbd Gohdil I8AF57L95 IB2& ndd, QQTPE‘E;EE]) 1
-2- 4- iso ro ox hen 1 -acetanide oxal ate 118AF73-107 . The desir ed

conpound s Wﬂ%ﬂ%ﬁh@?ﬂ@f@Aﬂ@gﬂ%@@ﬁm g4 mowl) weing the saMeanethod

4-1 sopf OPYXELR g nol ) using the sane net hod
as fofgr pr epap ?ﬁlgﬁgg ﬂﬁ%i%}(‘éégzr@hghﬁﬁ?’lfl cation by acidic ion
exchange SPE cBy t+ 0dde(MeQE/QHsClor 496). ]YCBIJSdm/zQJSZBD[M-ﬂ: %‘mmc%eh 2005

WD 2004/ 000808 PCTI US2003/ 019797 Rf_= 0.58 (MeOH CH2C12, 8: 92
499 [ M+H] otameys N\ROGrDr1330-698 Gl PH, @HHJ@ 453-643 . (0a- B.6¥B 1im 8d.lpxam=H|r|)

i oxane. CpoiPyi-th O bs BhDoR, HhYRS: He0 RENGKEL ThenARUPT Lok & dillo B
1.2H, bendipkatdH, fipeD, 2. B0ai IH Zileilzyl{éﬁ[};) 242 84 g8 m%ﬁp(m) 221312 . 30IGRI S
= 31 e NI 2 b B dibsbeits s EoRi 7 @ SR B Aot Saion,

1- [ 2- (1, 35 Bhoxmne2xi), ey 1:3510b r%‘? 4 2 2-
henyl acet am dg@ oxalt%t e (I S%Fégﬂl% rblqu )Mgea r%anjﬂtot %‘%\ l\)1/\'/as

synt hesi zed from 118AF52-95 (300 ng, 0.93 mml ) and phenyl acetyl chloride
197 - 0 s th z z f

oAred: T b DO b OB AR IR N PR A0 R DR RN o henvikoe. s

perforrreohcehanﬁh@loxﬁﬁtdmlsﬂﬁﬁ/qoﬁ = 0 28 (IVEOHJCHZC12 5 95) . LOVB ryalz
441 [MrH*. "H NVR (CDC13, 15 rotanmers 0.4:0.6) b 7.33-6.89 (m 911,
Ar-H)1S 4. 65- 4. FHae é?ﬁlfeé BHIPoYRG Was synthwsired fiom b 29_51)(40&111‘@9-142403111(01)

i oxane. ripr oug et ofibhjs E Kl M, ety 9 1 ¥Tsmle Hthod gp fory
2. 44- 2. 34preparatiéd) of 118AF66-102. Further purification by acidic ion-exchange SPE cartridge
| -.was performed. Yield: 0.15 g, 25 %.
Ry = 0.26 (MeOH/CH,Cl,, 6:94). LCMS m/z 485 [M+H]". '"H NMR (CDCls,
20 rotamers 0.4:0.6) & 7.20-6.79 (m, 8H, Ar-H), 4.64-4.54 (m, 0.6H, pip-H), 4.52 (t, 1H, J =
5.2, dioxane-H), 4.49 & 4.43 (2s, 2H, benzyl-H), 4.07-3.97 (m, 4H, dioxane-H, OCH,),
3.76-3.66 (m, 3.2H, dioxane-H, pip-H, benzyl-H), 3.49 (s, 1.2H, benzyl-H), 2.91-2.80 (m,
2H, pip-H), 2.42-2.32 (m, 2H, NCH,), 2.10-1.97 (m, 2.2H, dioxane-H, pip-H), 1.86-1.48
(m, 6H, pip-H, NCH,CH}), 1.42-1.36 (m, 3H, CHa), 1.34-1.24 (m, 1.8H, pip-H, dioxane-
25 . H). HPLC tr="7.6 min.

186 148

N-{1-[2-(1.3-Dioxan-2-ylethylIpiperidin-4-y1}-N-(4-flucrobenzyl)-2-(4-
isopropoxyphenyl)-acetamide, oxalate (118AF73-107).
The desired compound was synthesized from 118AF52-95 (400 mg, 1.24 mmol)
30  and 4-isopropoxyphenylacetyl chloride (340 mg, 1.60 mmol) using the same method as for

- preparation of 118AF66-102. Further purification by acidic ion-exchange SPE cartridge
was performed. Yield: 91 mg, 15 %.
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NCH2) , 2.10-1.98 (m 2.211, dioxane-H, pip-H), 1.86-1.51 (m 611, pip-H
NCH2CH2), 1.34- 1.23 (m 1.811, pip-H dioxane-H). HPLCto = 6.1 mn. 20 N
{1-r2-(1, 3-Di oxan-2-yl ) et hyl | pi peri di n-4-yl}-N-(4-f| uor BU&EemEY20: r 4- (2-fl u
oroet hoxy) - phenyl | acetam de, oxal ate (118AF85-113). The desired conpound
was synt{wﬂ‘ﬁ ghokdsOm 118AF52-95 (360 ng, 1.11 nunol)’ /US2003019797

4- (2-fl uoroet oxy‘gphenyl acetyl chloride (282 ng, 1.30 mmg using the sane
nmet hod 25 as for preparation of 118AF66-102. Furt her purlflcatlon by
acidic ion-exchange SPE cartridge was erforned Y|eId . 84 % =

0.36 (MeOH CH2& 7 O55®EMeQHE:EEy 89808 OMa /s . 499 N[ CIE I(G%rs

%Cﬁngg?:) Yot Galifof B, 715 e el sefl gfaﬁﬁj"%ﬁ%%‘z (@Zﬁ’ﬁ Fﬁ’fpﬁ Sipiaflb-r 1
S T o P OQE,, U7 S DD Ebxanfb TR 703, (M BL1g enenngeH) s
bonayl by a3 d Gt Bk bertaybEb 2O D280 (o 2L (- o b 42&@42@1: B NCHBo

o6 (2 RERONE, B ool B-H bat iy Ghrentbiog: SRR s o

2004/ ooosc&m@mﬂwggﬁ@mmﬁcaﬁem HPEC 5 58 Birhin, eih |-1 3dioxan-2. 1 eth 1

i eridin-4- 1 -N 4-fluorobenz 1 -2- 4(- isobutox hen | acetam de oxal ate
118AF27-83 . The desi red corrpound was synt hesi zed from
N-{1- [2 ( \y. 31 .04 :

103NL863F XQE%QMAETM,%?[WDI) and 2, 2- d| met hyI 1,3 propandl ol (33 ng, O.38

mol th t hod f F 148.
pori 1 15t fon of s Gompow wes srEheRandt RS S, é%af%r%%i rgh
tit] e compaupaldadifIbhckc0 07 hiZh® zw%gmg%u{fwg&m HREGA & for propflaiof 1.
10 N- 4-Fl uorobénz -2- 4-isobutox hen 1-N -4-meth 1-1 i oxan- 2-

| eth |- gf pél%ﬁ‘ﬁﬁ-hoz; 1;Fuﬁbet antifieationx dyaweidicl ione2chgy . SHecatidgee vas
conmpound t 4 {1-[2-(1, 3-di oxan- 2-
yl) et hyl ]\g’@&e 31 %gl ?m/l\ll- uor obenzyl ) - 2- (4-i sobut oxyf)henyl ) acet am de

103NLS63F 15 c{{;szrmzs QMEM—U@IQClz,aHEB)( RCMS )mk, 84D UheH" ol H (RBIRAED(C;,38
mol ) using the sane nmethod as for preparati on of 130AF12-148. Purification

of t héS pr 6@@@1@%9 4@ 0k Os 833 phek dnSEE Ar-H), 4.65-4.44 (m, 3.6H, pip-H, dioxane-H,
benzyl-H), 4.09-4.03 (m, 2H, dioxane-H), 3.84 (s, 0.8H, benzyl-H), 3.76-3.67 (m, 2.4H,

dioxane-H, pip-H), 3.57 (s, 1.2H, benzyl-H), 2.92-2.79 (m, 2H, pip-H), 2.44-2.34 (m, 2H,
NCH,), 2.10-1.98 (m, 2.2H, dioxane-H, pip-H), 1.86-1.51 (m, 6H, pip-H, NCH,CH>), 1.34-
1.23 (m, 1.8H, pip-H, dioxane-H). HPLC fz= 6.1 min.

20

N-{1-[2-(1.3-Dioxan-2-ylethyllpiperidin-4-yl}-N-(4-fluorobenzyl)-2-{4-(2-fluoroethoxy)-
phenyl]acetamide, oxalate (118AF85-113). _
The desired compound was synthesized from 118AF52-95 (360 mg, 1.11 mmol)
and 4-(2-fluoroethoxy)phenylacetyl chloride (282 mg, 1.30 mmol) using the same method
25 as for preparation of 118AF66-102. Further purification by acidic ion-exchange SPE
| cartridge was performed. Yield: 84 mg, 15 %. ' 7
Ry = 0.36 (MeOH/CH,Cl, 5:95). LCMS m/z 503 [M+H]". 'H NMR (CDCl;,
rotamers 0.4:0.6) & 7.27-6.84 (m, 8H, Ar-H), 4.80 (m, 1H, OCH,CH/F), 4.68 (m, 1H,
OCH,CH;F), 4.65-4.45 (m, 3.6H, pip-H, dioxane-H, benzyl-H), 4.22 (m, 1H, OCH;CH,F),
30 4.16 (m, 1H, OCH;CH,F), 4,10-4.03 (m, 2H, dioxane-H), 3.79-3.68 (m, 3.2H, dioxane-H,
- pip-H, benzyl-H), 3.51 (s, 1.2H, benzyl-H), 2.92-2.82 (m, 2H, pip-H), 2.44-2.36 (m, 2H,
NCHZ), 2.12-1.99 (m, 2.2H, dioxane-H, pip-H), 1.88-1.51 (m, 6H, pip-H, NCH,CH)), 1.35-
126 (m, 1.8H, pip-H, dioxane-H). HPLC fg= 7.0 min,
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(C18) afforded the title conpound (11.6 ng, 28 % . LCVS nnmz 527 [ MtH] +.

HPLC tR- 8.7 20 N 4-Fluorobenz 1 -2- 4-isobutox hen 1 N- |-2- S -4-neth

| -1 3-di oxol an-2- yl)ethyl | -piperidin-4-yl}acetan de, o%%‘i)f‘éf"é’e’(sz’l%AF?)l 85) .
The desired conpound was synt hesized fromN: {1- [2 (1, 3-di oxan- 2-

yl ) et hyl p-4-yl) -N-(4-fluorob

e. nzyl) \gﬂ{z@ﬁl s‘ﬂ%ut oxyphenyl ) acet am de 103NLS 63F (401’%[’[18%198%79%') and
('S)--(+) propyl ene glycol (30 ng, 0.39 mml) using the same 25 nethod as for
preparation of 130AF12-148. Purification of the product by reversed phase
HPLC (C18) afforded the t|tIe conpound (21 ng, 53 %. LCMS in/z 513 [ MtH| +.
HPLC tR /. 8.8

1-[2-(4, 6- ] 3 Vi

-N-(4-11 umbmhexmvl?ac(eﬂ;m@@okg@ﬂaummgj) acet am de oxal ate 118AF37.88 .
The desired conpound was synthesized from. N {1-[2-(1, 3-dioxan 2-

yl') et hyl | pi per F8% n-desifed - Nompopnd;or Wt n Aynthesizqds - ifegbut ¥} dRdhyptdiasarani de

OIS T 00 L PO Yoy 150 L

PCT/ US200@2 G618, 1004 pmepd)y atd 1-dirheth$ORFb2oahliol B infj €.38 hﬁﬂol@ﬁsmﬁ ehd)i&‘ihlct
E)C/ZlVrBe\r/ﬁ; il%g p aﬁ/&pﬂprxlég cfé?%)f) ];%&&]@f%f tﬂ? %%ﬁ%zlit%olneofctﬁg?aro uct l(Jy reverseé phase
N-(4-Fl UOHPP@'I@{J() a&’fo{‘cied[tﬁe ﬁ(lc%o }f)(ﬂﬁﬁik(ﬁ I8 lﬁ% 31"2d% i@l\ﬁ? iz Shmhm+l HPLC zr

ni-ueri di n- | uoromet hoxyphenyl ) acet a oxal ate"
(118AF87- Tilfbmlrl‘l'he desi red corrpound was synt hesized from N

{1-.[2- (1, 3-di oxan 2- yl)ethyl]piperidin-4-yl}

N—(4- uor obenzyl )-2-(4-trifl uoromet hoxyphenyl )acetam de 118AF58-98 (70
ng, - 0. 13 NBlBlu@aledz9))-1-t-isBh @By RREVIONLFRI2-(RI-40Beth1 6.3-d18Rn)2-YSétAg)- t he
sane nethod as for preparatl on of 130AF12-148. Purification of the product
by sili cabiperidjnid-y 2 oA 8ARY9-84).uting with a stepwi se gradi ent of

Gerethene ih, Sheplerouskias, bl oudidlln LikhF SOOI

r ot ai ner syllethyifhiporidin-4 -)’ﬂ%]\ﬁ(@ﬂut(rﬁbe&lyﬂ) N&lsbﬁutoﬁqﬁBH}ﬁgaéetQﬂucIeZt 103N, S6BE=

i oxql ane- 4.66-4.5 4 .52 & 4.49 2s, 2H,
benzy%ds (e é)% (%04% e %J?Bﬁﬂa% &)3 mg G mmod) ysie f@g SHine method
di oxol an. %‘fd} ré&rﬁld%‘loi( ?30@1@"148b?ﬁﬁﬁ!:3ﬂ&1’0f3¢h3 @r@du@ﬂbﬁ %ve%e&'?h
3.57 (s, 2H benzy xol ane- H) 2. 86
2H, pip- Fﬁcls)zﬂfﬁ@d@i@sh(thmcomﬂpum-m)ﬁ mg, 8)%2 Eﬂ_M@um/z 521[M4+H]plfﬂ’w fr=8. 7
1.70-1.53 ¢m 6H, pip-H NCH2CH2), 1.40-1.22 (m 3.8H, pip-H CH3). [II1PLC
to = 8.7 n. . _

20  N-4-Fluorobenzyl)-2-(4-isobutoxyphenyh)-N-{1-[2-((8)-4-methyl-1.3-dioxolan-2-
Ylethyl]-piperidin-4-yl}acetamide, oxalate (118AF31-85),
 The desited compound was synthesized from N-{1-[2-(L,3-dioxan-2-
- yhethyl}piperidin-4-y1} -N-(4-fluorobenzyl)-2-(4-isobutoxyphenyl)acetamide  103NLS63F
(40 mg, 0.078 mmol) and (S)-(+)-propylene glycol (30 mg, 0.39 mmol) using the same

25  method as for preparation of 130AF12-148. Purification of the product by reversed phase
HPLC (C,3) afforded the title compound (21 mg, 53 %). LCMS m/z 513 [M+H]", HPLC &

= 9.9 min.

N-§1-12-(4,6-Dimethyl-1_3-dioxan-2-ylethyllpiperidin-4-y1} -N-(4-fluorobenzyl)-2-(4-
30  iscbutoxyphenvlacetamide, oxalate (118 AF37-88).

The desired compound was synthesized from. N-{1-[2-(1,3-dioxan-2-
yhethyllpiperidin-4-yl}-N-(4-fluorobenzyl)-2-(4-isobutoxyphenylacetamide 103NLS63F - |
(40 mg, 0.078 mmol) and 2,4-pentandiol (41 mg, 0.39 mmol) using the same method as for
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20 N-(4-Fl uor obenzy

-2-(4-isopropyphenyl 3-N-{1-[2-((S)-4net hyl - 1, 3-di oxol an- 2- %fgt hgl - pipe
ri di n-4-yl)acetamni de, oxal ate (118AF91-117). The desired? P&ﬁf‘r‘ﬁ

synt hesi zed from N-{1-[2-.(1, 3-di oxan-2- yl)ethyl]piperidin-4-yl)

-N-(4-11 ) - 2- (4- |sopropyl phenyl ) acet am de 118 0 nyg, -
0.31 rmmﬂgﬁ@é%{dg) (+)-propylene glycol (95 ngy, 1.24 ?’rﬁrgﬁgsmﬁo#ﬁ?he

25. method as for preparation of 130AF12-148. Purification by silica gel
col um chronat ography, el uti ng with a stepw se gradi ent of 0-4 % net hanol

i n di . chl Brepratinged 1304#H 3rl¢8dPuification |of the ppsluatdby savepsedpphagt APLR(Cr) 0. 19

(MeOH/ CH2 6, 83 | Al rs.
.20, 6) o e Ryl ki’ b ke o A 305
di oxol ane-H), 30467455(rn 06H pip-H) , 51&447(23 2H,
benzyl -H), 4.21-4 07 (i 1. .4H d| oon ane- | .

di oxol a’neN ,F O A h-[2 it 3
benzyls H) : | )
Decenber = SZ0037 0 CHB) 2), 2. 47-2. 38 (m 2H;
NCH2) , 2. 09- 2. Qhe( miesied, mmpdﬁld 1m&§ lsﬁﬂleémd 6 Hromi pAH{1-[2NT R Qid2 pn -2~

e 1 oD lipaaB Pyl S dhos el A et mpehytegamide 5 " °°°
t rifluor ot Apsg- bgr@r;@ﬁ%cgtlg%ﬁg noal @)-er ij}éﬁigé é{?&al (5T e, sy ﬁﬁ&l?ﬁﬁﬁ@“”d

was synthesized from 2- (1, 3-di oxan- peridin-4-y
- (4-f 1 uor othersayic)methpd -as rﬁnflbram:r@m hﬁkWﬂﬁﬁy]éI)SaEenﬁmtme ofﬁh@pﬁﬂac sﬂﬁ@amg

o ooty chickedactantt S8t wifhoa Remvid cutligny of W8 MefundE,

silica gelichréRbtaie, GfRIRL @8raRNYomRiual | Bg rﬂ\%t%“}@ H®epui lse(Mé@Hrmef
0-4 % et hanol in dichl orome;rgane af f or e titlé conpound (28 I

40% . Rf 496). Mmmmmm} HISMR Lmaamta#w%@@ 0[@1@4] 34-6194 (vigH, mel 3,

bonoyl < B 0382 Gy iy T Giofind . Reo R b0 Sle Bh i 455 g0

benzyl - H) (2s3 275 bex H)rm 2@4%1 (&ll DXEN qxdﬂmaﬁé}gl 99503 3B (TRO0.68L, dilox%line—H)
benzyl - 92- 2. 44-2.38 (m 2H, NCH2), 09-

(m 112 p31§4|-()€ Oﬁﬂal?mlzs%l)( 3ﬁ74-ﬂ—64 noX4Hepi i Hs. N@ﬁh@%yl-@; @A013 é& (m

&I— ?2 Fl uo@benk @2?7%32?8& @Wﬁﬁ n%) KﬁF?L%Z&%?@ IQCEJ' 210201 G,

5-triinet hgH, Jpxﬁ-m), dx”smua Vin), ey pip-H 2 BI(H 08 15),d1.46-4 22| {massthnpipd],okHL At e
118AF33- 8 The ;?S| red conpound was synthesized from
N- (4- f | uoFShénizyi §-7 32ipa.
i sobut oxyphenyl ) - N-pi peri di n-4-yl -acet am del O3NLS56 (145 ng, 0.36 m nol)
and 2-(2-

20( N-(4-Fluorobenz vl

piperidin-4-vl}acetamide, oxalate (118AF91-117).
| The desred compound was ' synthesized from N-{1-[2-(1,3-dioxan-2-

yhethyllpiperidin-4-yl} -N-(4-fluorobenzyl)-2-(4-isopropylphenyl)acetamide 118AF63-100

(150 mg, 0.31 mmol) and (S)-(+)-propylene glycol (95 mg, 1.24 mmol) using the same

25 method as for preparation of 130AF12-148. Purification by silica gel column

chromatography, eluting with a stepwise gradient of 0-4 % methanol in dichloromethane,
-afforded the title compound (51.2 mg, 34%).

Ry = 0.19 (MeOH/CH,Cl,, 4:96). LCMS mlz 483 [M+H]". 'H NMR (CDCl,

rotamers 0.4:0.6) § 7.24-6.90 (m, 8H, Ar-H), 5.03 & 4.92 (2, 1H, J = 4.8, dioxolane-H),

30 4.67-4.55 (m, 0.6H, pip-H), 451 & 447 (2s, 2H, benzyl-H), 4.21-4.07 (m, 1.4H,

dioxolane-H), 3.94-3.89 (m, 0.6H, dioxolane-H), 4.81-3.50 (m, 1.2H, benzyl-H, pip-H),

3.55 (s, 1.2H, benzyl-H), 3.40-3.33 (m, 1H, dioxolane-H), 2.94-2.83 (m, 3H, pip-H,
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bronoet hyl )-2,5,5-trinethyl -1, 3-di oxane (104.5 ng, 0.44 mmol) using the
sane nethod as for synthesis of 130AF65-182. Purificatiqn of the product
by silica gel columm 25 chromatography, eluting. with 5%%?‘!‘?&‘#8?

di chl oronet hane, afforded the title conpound (119 ng, 58% . Rf 0 15
(MeOH CHggbd oRg) - LOMB miz 555 [M+H +. 1H NMR (CDCL 0.4:0.6)
6 7.20-6. 79 ?4{1@0% Ar-H), 4.66-4.56 (in, 0.6H pip- FD%CZ"‘E?S“"E’“?@?, (2s,

2H, benzyl-H), 3.76-3.68 (m 3.2H, pip-H benzyi-H CH2o,13" ), 3.52-3.47

4H, di 30 1. 2H, yl - 2.93-2.84 2H,
P 405?#&5?131@ 5898 G, 211, NeFop 08591 9, 12 miorD) I%wﬁmm, eHapipihis0

(m 2.8H, 2 2 3.8H, CH3,
bip- 1,1 o3y W e, St bl R MO sieti 5005 Wo

2004/ 000808 PCT/ U82003/019797 N 4-Fl uorobenz | -2- 4-isobuto hen | -N 1-
p| per | d|n 4- 1 acetam de, ox?l at‘({aL (1

N- ( 4-f ' e
logNLS?SgO&ﬁhﬁMé&m hénza% dB%Q H_gAﬁ‘*rspidﬁ“ i n-4-yl - acet ani de

br ohrmgt hyl ) - 2- il‘b@hydesm:te@ ohcxmpmluadue WﬁBB sygtheﬁizaﬁ rfranh ) Ns{l:q[g (tltﬁed:smlz-

t QAFS t
Chr ot ogY My THBRHER 4oy bt i Ao R T b oRbeRUeSamifeor ded t he
title corrpmmbs@%gfmng}@‘i@ mrib1) anf- }Rg(g 610 me IPb6 nh%@uéﬂﬁg%hél?*

[ MtH] } H NWVR rotarrers S 7.17-6.76 %m
4. 64- 4. 52s9mg mgthed s fion prepprauqn ﬂﬁI@MFMM&&’mﬁEﬂlcﬂanmbqn@ctbﬁ',sﬂ(eagal3 82

o ‘11130%119‘“@925‘?‘%&6% Al Wi s R sadigh o BN Sebaddige; ¢
2.12- 1. %chiomméthﬁib}afféﬂéam titfl und- 284111@ 47)3/0)( m 2. 8H, p' p- H, NCHZCHZ)

1.70-1.50 3.211, 8 6H,
CH341$" .(EPL&FRDZQ 5\4?&3@011531 3. DEMS iz 530 ﬁMH']_‘D ' NMR. (¢ (CDCls,

N-(4-Fl t I R
| I(pl pelrJ| %@Qﬁ%@ﬂlﬁ g% t(S ?mhggbjti g’?é%%ﬁ%‘ﬁé é@ (mTéeG%{d m@aﬁc%l%% e) r O
synt hesi zpig Iﬁ) aro4 (nh, (141, disseanebhnz 85 Xs, 2. {H -bensa 1y, Qﬁ)ﬁpheﬁﬁh)z 4H dloxane-H

N- pi perl di .n- él -acet am de 103NLS56 %afm#& 1;10 39 nnnol

chl or'opr opPril 3;59-(i loadds beneyicdh 2.92-3 Pk A4t é“é;r?é{ Hﬂdﬁag for
synt hesi s 5 2 | 4irC [ col

c%r omat og% gghélolés@ﬁ Eﬁ 1592 XhSEPH{li e%wéigiéa{égﬁa PH’ ﬁé?ggh ?454”]]‘;'3%%?, 1|§1H’

di chl or ondiphaneel], mpﬂb)r,élel& (th 8H;, CHap HRIDaunBl0@di8. ny, 25%. Rf = 0.45
(MeOH CH2Cl 2, 7:93). LGV nm/z 513 [M+H] {. 'H NWR (CDC13, rotaners 0.4:0.6)
S7.21-6.79 (m 811, Ar-H), 4.84 (t, 111, J= 4.4, dioxolane-H, 4.66-4.56
{n~, 0. 6HN-(@iFuétbber pgPLy 5 SHimeth @I BdRRad-Myl

di oxol ane- 3. 84-
_ 20  piperidin-4-yl}acetamide. oxalate (118 AF33-86).

The desired compound was synthesized from N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)-N-piperidin-4-yl-acetamide103NLS56 (145 mg, 0.36 minol) and 2-(2-
bromoethyl)-2,5,5-trimethyl-1,3-dioxane (104.5 mg, 0.44 mmol) using the same method as
for synthesis of 130AF65-182. Purification of the product by silica gel column

25 chromatography, eluting with 5% methanol in dichloromethane, afforded the title
compound (119 mg, 58%).

Ry = 015 (MGOﬁ/CHzClz, 5:95). LCMS m/z 555 [M+H]". 'H NMR (CDCl,,

" rotamers 0.4:0.6) 8 7.20-6.79 (m, 8H, Ar-H), 4.66-4.56 (m, 0.6H, pip-H), 4.49 & 4.43 (2s,

2H, benzyl-H), 3.76-3.68 (m, 3.2H, pip-H, benzyl-H, CHjoiny), 3.52-3.47 (m, 4H, dioxane-

30 -H), 3.41 (m, 1.2H, benzyl-H), 2.93-2.84 (m, 2H, pip-H), 2.48-2.40 (m, 2H, NCH,), 2.11-

2.00 (m, 2.2H, CHoipy, pip-H), 1.87-1.80 (m, 2.8H, pip-H, NCH,CH3>), 1.72-1.50 (mn, 3.2H,

- pip-H), 1.33 (s, 3.8H, CHa, pip-H), 1.02-0.87 (m, 128, CH;). HPLC £z = 9.8 min. |
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.25 3.67 (m 5.211, benzyl-H CH20i 51" pip-H dioxolane-H), 3.50 (s, 1.211,
benzyl -H), 2.94-2.84 (m 211, pip-H), 2.34-2.27 (m 211, NCH2), 2.10-1.98
(m 2.211, CHo; B, pip-H, 1.84-1.78 (m 0.81-L pip-H) 23 Recinten2089 (rn,
7.211, pip H NCHZCHZ) 1.34-1.25 (m QSH, pip-H, 1.01 (m 611,

CH30i R, )wo mn. 30 N- (4- Fl uorob enzyl) -2-( enyl)-N
{1-(3 - p| per| ? tﬁ? proRyI )pi peridin-4-yl} - acetam ge%ﬁgg‘ﬁﬁ@r ochl ori de
(98AF36-43). The deS| red conmpound was synt hesized from

N- ('4-f'l uor oben , |$obut oxyphen I) . -
pi peri di niXY LEAEE T % 3 y 11 G (4G, AZe-gaetiny
2005 WO Zﬁ%ﬁgﬁqﬁgﬁa@g{ﬁ 22 3&&9}@?%3@@?“ di ne (61 L, O. 61 mml) and
1- chl or o- 3-T 0odopropan. € sing the sane nethod as for
synt hesi s of 13bAFOdesirdd. dampohnd:atwasn sgfnthdse;eﬁr offoiat  Wy(4sfidorstengygl)-2-Cpl umm

h t | th..10% net h t fforded the.
ftle copDuteav fpbtpidiya —sér%ea%? IR BEmE. & imeliem Are2-524
M+H| + IR L 2RS U
| £1 6|E_3|] 4554Hrm g{;g ngethﬁq .)é’iang 8 45 (3?6 ﬁ%ojﬁtlﬁﬂ%zyl %331’“5@%% 8 (m-
- 3. 211, beﬁ)iI}ﬂlESH OfdMS 182me:1ﬁ¢)a,ttoﬁ b 2ilics, gelcﬁﬂnuﬂxmmatagijaphﬁ DBing2wBR (m

cr), P17 o meng n dlhupsand. sekea i Wiceampn (N BE $hhOr obenr 1 2.

4- nsobut ox henr}l=Nolzo 2MebBl/CRHCH! 6:935- EcMspxn@tml M+H§T Y1 NMR (CDCl,,
pi peri di n-4- Al acetami de, oxal ate 98AF41-44 . The deSire nmpound was

synt hesi z@ﬁalﬁﬁliﬁrﬂ-‘f’\lﬁ(@ﬁﬂ Libp bz gH) A2-H)4 4. Ms@ﬁﬂn(wx@ﬁHepp—l)l , 4 47 & 4.41 (23

el of 55t oty Pl Fing Aot 1 s E00 390 4 4D G Aok el LofBreree nod

as for SYEII:JJH§ 133470, iL@ﬁAE&&yiLf@ 2G| |8§'(ﬁlaQH0?1 Offf), tzh@-zoﬁ@ CéHh%ICH%)I boa.gel
col um anol in dichloromethane,

r omat ogr ap eluting wth
af f orded #19d (m,@gléﬂ Q%tmponm:lﬂl de34ly 72 4098, SHRplszON@IzC%WM@QH, A26%) .

511, A a’kélp“"%fé#”*@sé O 0 B8 S, CRRSRE, el e i & 208 200"

|

/)
l‘\)l‘
83.

(2s, 211, benzyl , 3. 86 3 66 (m 5. 211 benzyl H, CHZO B,,, pip-H CHO,
358343N((m ]6 enz 89 (m 21 2.62 & 2.55
(2t, 4-Fluorobenzyl)-2- ( 1sobut0xvphenv1)—N~{ 1 [3 (1.3~ dloxolan—ﬁ—vl)nrop Ipiperidin-4-

yl}acetamide, tartrate (118AF79-39).
The desired compound was synthesized from N-(4-fluorobenzyl)-2-(4-

isobutoxyphenyl)- N-piperidin-4-yl-acetamide 103NLS56 (156 mg, 0.39 mmol) and 2-(3-
chloropropyl)-1,3-dioxolane (62 ul., 0.47 mmol) using the same method as for synthesis of
20 130AF65-182. Purification by silica gel column chromatography, eluting with a stepwise
gradient of 0-4% methanol in dichloromethane, afforded the title compound (49 mg, 25%).
| Ry = 0.45 (MeOH/CH,Ch, 7:93). LCMS m/4 513 [M+H]. 'H NMR (CDCL,
rotamers 0.4:0.6) 6 7.21-6.79 (m, 8H, Ar-H), 4.84 (1, 1H, J= 4.4, dioxolane-H), 4.66-4.56
(m, 0.6H, pip-H), 4.50 & 4.44 (2s, 2H, benzyl-H), 3.95-3.90 (m, 2H, dioxolane-H), 3.84-
25  3.67 (1I‘n, 3.2H, benzyl-H, CHagipy, pip-H, dioxolane-H), 3.50 (s, 1.2H, benzyl-H), 2.94-2.84
(m, 2H, pip-H), 2.34-2.27 (m, 2H, NCH,), 2.10-1.98 (m, 2.2H, CHoipu, pip-H), 1.84-1.78
(m, 0.8H, pip-H}, 1.71-1.50 (m, 7.2H, pip-H, NCH;CH>), 1.34-1.25 (m, 0.8H, pip-H), 1.01
(m, 6H, CHagisy). HPLC £z= 8.0 min.

30  N-(4-Fluorobenzvl)-2-(4-isobutoxyphenyl)-N-{1-(3-piperidin-1-yi-propyDpiperidin-4-y1} -
acetamide, dihvdrochloride (98 AF36-43),

The desired compound was synthesized from N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)- N—piperidh1—4—yf—acetamide1703NLS56 (189 mg, 0.47 mmol), 1-
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211, J= 6.0, NCH2CH20), 2.26-2.17 (m 1.2H, pip-H, 2.12-1.96 (m 1.811,
CHol1B,,, pip-H, 1.82-1.44 (m 9.211, pip-H THP), 1.33-1.26 (m O.8H,
pip-H, 1.01 (m 611, CH(CH3)2). 25 HPLC tR= 7.2 nmin. RDPgemeif§fobenz 1
-2- 4-isobutox hen 1 -N 11- 3- 2-o0xo0- i yj)propyl ro 1 i eridin-4- 1

acet am o o(R8ARGRs64) .~ Sodi um hydri de (60% suspensi on ipgrRishensanerd®. 0. 65
nunol ). was added to a solution 30 of 2-piperidone (54 ng, 0.54 mrilol) in
dry THE (2 nL) under argon atnosphere. After 15 mnutes stirring at rt the
reaction mxture was cooled to OC over 15 mnutes. A solution of

1- br ono- 3PEKTSNS IO i 8-GLismop) and h-clipradriedopirpsne (elepl.dp Spwmel) weinghthec ol d

- m xt o o I t i i.ght .at A '
par 11 ongiip S4thdd 99 13 ERE A0, 38515 Rl i e Bt Budaicn 2ol
PCT/ US200 86/ &ifombtogtaphy,aslatirg with @ 0% 1@8thhkol lid MBI dtbineMhane) \WBorde@Ghs! Bitle

sul phate, filtered and evaporated to dryness. Purification of the residue
on silica*§epowst (/3 B&d¥ek ogr aphy, eluting with a stepwise gradient of

60-80% et hyl ageL. ' ng, na - e

pi peri %ii n- g ong{?r%%gwg\? © gg"g .'ng’afﬂ' %&W%t%l([ﬁ%%gt 'amgé%ghémglﬁﬁs
LCVB nz/ z 0WHE&6) BVKR] -6.81HPA,CBHRAr-H)B 406634, 54 Anfs @.6H, pi?s f, 4.51 & 4.45 (2s, 2H,

" 1-(3-chloropro Iéplperldln-z-one(32 ing, 0.18 mmo in dry DVF 2 m
was added bEZYAHEy3d8rt8im ol 2B obersst-Un{Havine mi-H).(332 (5 1281, denayidl)) 207

N (4- fluergqabgnzyiy) -.2-414-4 0 n ' i di Ny 4yl - aget.am
oSN 556 R o) f@’ﬁﬁw%%?au%r? @8%‘%@%@5&%4 bt e etiels S
i odi de (2%Hw,l.@ (7, HWH(AHS) OPHCxi 8@ mAs Sstirred overnight at 48C

Afteri\@rds it was partitioned between water and dichl oronet hane. The
organit |l ayer were dried over sodium sul phate, filtered and evaporated to

dryness. RuidFh6RiteAR1P5-(1RQbLRS Y HIMGINT @Y1 REd ANESE BLin LMl f or ded
the desired conpound (2.6 Ong, 3% . R= 0. 1T | CHZUZ2™5: m/ z

B :
538 [ M+H] pipcEbmetvh-acgamidei oxalds (AR or obenzyl ) - 2- (4-i sobut oxyphenyl )
N 11-[3-(2-oxozpyrrolidin-1- yl praopyl!lpiperidin-4-yl tam de,
hydr oE:hI E)ri de {I‘géA ik CoppRuR s Wiy gﬂﬁﬁﬁﬁ‘?ﬁ mﬁ%ﬁasiﬁ?@éﬁoi&f“w%%ﬁ"
(4-f 1 uor omwz»xyﬁhe&yi)AN-ﬂiprﬁ%l%eﬁaﬂde 1040195 {1645 ingl-0/46 ﬁﬁﬁélﬁﬁh@@-( -

103NLS56 (107 ng, O0.27 mméz 2- 20 pyrrolidone and 1-Dbrono-3-chloropropane
usi ngi% hecklarasthaxyririraiydpei-pyrnh@si sl.of.50 smppd)- asing Mg isfne anétbod gk fdne

pr od.uc-t b ¥yrﬁhésﬁsc aoﬁei309ﬁ10591h5? hi’?llqﬁga n2 Y mé | Hlt'oldﬁgt V%}} hsilica gel column
chromatography, eluting with 4.5% methano! in dichloromethane, afforded the title

compound (96 mg, 40%).
Ry = 0.18 (MeOH/CH,Cl,, 4:96). LCMS m/z 527 [M+H]". '"H NMR (CDCL,,
20  rotamers 0.4:0.6) § 7.21-6.78 (m, 8H, Ar-H), 4.67-4.56 {m, 0.6H, pip-H), 4.54 (m, 1H,
THP), 4.49 & 4.44 (25, 2H, benzyl-H), 3.86-3.66 (m, 5.2H, benzyl-H, CHygp,, pip-H,
CHO), 3.58-3.43 (m, 3.2H, benzyl-H, CHO), 3.01-2.89 (m, 2H, pip-H), 2.62 & 2.55 (2t,
| 2H, J = 6.0, NCH;CH,0), 2.26-2.17 (m, 1.2H, pip-H), 2.12-1.96 (m, 1.8H, CHojip,, pip-H),
_ 1.82-1.44 (m, 9.2H, pip-H, THP), 1.33-1.26 (m, 0.8H, pip-H), 1.01 (m, 6H, CH(CH;),).
25 HPLC fg=17.2 min.

" N-(4-Fluorobenzyl)-2-(4-isobutoxyphenvl iperidin-1-

yDpropyl|piperidin-4-y[} acetamide (98 AF73-64).

Sodium hydride (60% suspension in oil, 26 mg, 0.65 mmol) was added to a solution
30  of 2-piperidone (54 mg, 0.54 mmol) in dry THF (2 mL) under argon atmosphere. After 15

minutes stirring at rt the reaction mixture was cooled to 0°C over 15 minutes. A solution of

1—br0mo—3-chloropropane (160 pL, 1.62 mmol) was added dropwise to the cold mixture
and stirring was continued overnight at rt. The mixture was partifioned between water and
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a stepw se gradient of 4-8% nethanol in dichloronmethane, afforded the title
conpound (15 ny, 11%. Rf= 0.39 (MeOH CH2C121:9). LCVMB ;n/z 524 [ MtH +. aH
NVR (CDC13, rotamers 25 0.4:0.6) 8 7.20-6.80 (m 811),2340%%ubar 985 (m
0.611), 4.50 & 4.44 (2s, 211), 3.76-3.67 (m 3.211), 3.51 (m 1.211), 3.34
(t, 211, 3.26 (t, 211, J= 7.2), 2.95-2. 82"(m 2.25 (m
411) ‘1‘3”1“5‘8@“?“8 4.211), 1.86-1.56 (m 611), 1.29 (M S&T}?’“ﬁ%”&

611). HPLC tR=7.6 min 30 N 4-Fluorobenz rl -2- 4-isobutox a hen

N-11-13 | 4-isopropyl-2-.0x0 -oxazolidin-3 vl) aropylliperidiil-4-
}acet ani cghylosastase.e %ga:m@(baypr Seigil uovieh wodivee swlsbax@,s Kered AAnd neviaporsitad, tog 44

(D56 o Bk, MARaARAR G fe Residhl o fiEh B Sund PR SRLSRYAS iRGR O

2004/ 00084&yvied /geaB 360 68497, (eﬂh7yl Ndcktat Ghe n-Bép@adR, alffsedddhes(8-chidiepropyl)-
suspension was stirred for 1 hour at rt, then cooled to OC and a solution.
of 1 brorﬁP@%%@@dﬁé%é % dry tetrahydrofuran (3 nL) was added

dr opwise. Aft r ter
The sgl vent vvafs mgéél CEQ%\//ISBO‘?Q% %gfun e?H{/%dﬁg\@g+ﬁﬁssur e and {
residue parti tAcmaﬁlohedfvmenc]:ﬁomptcgwl)qﬁpbrﬁﬂuwlmqﬂﬁhﬂ@mem fﬂnml}mgdmy DMFayer

was evaporated to dryness. Purification, of he r |due§ SI|
col um ¢ 36 AU ook BSPFRS'OR DI PLTHIORE GRBOEAe ELhE: Qcdime ASH
nHept ane %J&oﬁ&gz)%-ms%ﬂ?{#ﬁé@ (s pfﬂéhaﬁp@.wayéamﬂe'mémsw(@zﬁglo 7§ non

2-one
(4R) - 3- (Mlbmﬂr;omﬂ])“ 2 mE))pfhﬂepxyadIkMDbf cibdiom Bdotee (25181, @@,7 o) ﬂl@

o1 b Bl S BT S o T
N-pi per i diRrdiothethaRl aﬁledgr%m : %%@&5%%’o&r 6§0dﬂhﬂ‘3$&lpﬁa'?e dfistedalyFakd

m). After addition of so 113 ng, m Xt ure was
stirred ossapoiaggit toalryGREC ]%mdiopamn of thwrlssidb@by\/@@mr&wdt@lase HiR&C (Crs) afforded

di chl oro ane.. The-or yer were dried over sodi um sul phate,
fil tered”%ﬁgesllﬁede(i?g&? ‘?@6 g(ﬂjness Purification of the residue by

silica gel col gpaoah(MBUHOIBONY:95)el OMSve//938 IVNBHITE-PBO of =B min.
di chll%romat hane, afforded the desired conpound (143 ng, .

olidin-1-
vlpropylipiperidin-4-yl}acetamide, hydrochloride (98AF76-65).
The desired compound was synthesized from N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)- N-piperidin-4-yl-acetamide 103NLS56 (107 mg, 0.27 mmol), 2-

20  pyrrolidone and 1-bromo-3-chloropropane using the same method as for synthesis of
98AF73-64. Purification of the product by silica gel column chromatography, eluting with
a stepwise gradient of 4-8% methanol in dichloromethane, afforded the title compound (15

‘mg, 11%).
R,= 0.39 (MeOH/CH,Cl, 1:9). LCMS m/z 524 [M+H]'. 'H NMR (CDCls, rotamers
25  0.4:0.6) 8 7.20-6.80 (m, 8H), 4.65-4.53 (m, 0.6H), 4.50 & 4.44 (2s, 2H), 3.76-3.67 (m,
| 3.2H), 3.51 (m, 1.2H), 3.34 (t, 2H, J = 7.2), 3.26 (t, 2H, J = 7.2), 2.95-2.82 (m, 2H), 2.38-
©2.25 (m, 4H), 2.12-1.96 (m, 4.2H), 1.86-1.56 (m, 6H), 1.29 (m, 0.8H), 1.01 (m, 6H). HPLC

tg= 7.6 min.

30  N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)}-N- {1-[3-((R)-4-isopropyl-2-0xo-oxazolidin-3-

ylipropyllpiperidin-4-yl} acetamide, oxalate (98 AF100-73),
~ Sodium hydride (55% suspension in oil, 144 mg, 3.31 mmol) was added to a
solution of (R)—4-isopr0py1—2—_oxazo1idinone (356 mg, 2.75 mmol) in dry tetrahydrofuran
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40% .- Rf = 0.28 (MeOH CH2C12 6:96). LCVS tealz 568 [ M+
rotamers 0.4:0.6) S 7.20-6.78 (m 8H A r-H, 4.61-4.5 . ,
4.48 & 4.42 (2s, 20 2H, benzyl-H), 4.15 (t, 1H, J = 8.8 Dosmberdfds 4. 01 (m
1H, oxa-H), 3.78-3.64 (m 4.2H, pip H benzyl-H oxa H CHOB.), 3.48 (m
2.2H, be CHCH2), 2.92-2.79 (m 3H .pip H, 34-2.22
(in, 2H, %@gﬂ%}@), 2.10-1.96 (m 3.2H, pip H CH, pr%@(ﬂl?%z. 76-1.50
(m 614, pip-H NCH2CH2), 1.32-1.26 (m 0.8H, pip-H, 0.99 (m 6H,

CH30i n"), 81-0.87 (m 6H, iPr). HPLC tR= 9.1 min. 25 N 4-Fl uorobenz 1
O Lo bt B e alimogphess. i sespangion wanstimedior b hows a s fhrsoalodso
acet am de Lat 947 T es| svnt.hesi.zed fr.o
(ot oo and o b bl B e S b SRR MRS |50 i el

103NLS56 (af8visy Afler 78 WRtiinng @-5830 @y aﬁﬁhﬁawa@gu&wlae@mﬂp@aéﬁ%@é [gpane
using the sane nethod as for synthesis of 98AF100-73. Purification of the

product . byvagremeredyly exaomtioncindsieaduged preysure ud thegresidud pasittorred heimadeni n

di chl of o editle C ound (157 v 409 . cenber_
2005 o 20007 o0 B et the e RV, b olf p s Tordsion
nfz 526 [ MeHesidux by iR a(€DGhRimn ehbamswafhydelitify wih/a 28xfre’ 8 &yl Bddkate
Ar-H), 4. 61-4.%0 &g%( ,9 6H, pi p-Ig, 4.48 4.42 (2s, . 2H, benzyl -H),
4. 29- 4- 24°Rnn-Beptang £7¢34p afforded; §4R)-3€3-chlproprany])-diseprepyisspzalidisgn-2-one
CH2or nu) , @lgggsnzs;% (m 3.2H, benzyl-H oxa NCH2) 3.25 (t, 2H, J =7.2, 5
CONCH2CH2CH2N) © 2. 8%5-2. 80 (m 2H, pip-H), 2.33-2.26 (m 2H, NCH2CH2CH2NCO),
T 27 oy LpLC LR Y paEr D)
. 33- r : ip-H., 1. m , 0 : tR= 7.8 mn.
L et T msddid s iR P ke ot & fisperio Hfoo e cubomte (217 Bigss
mmol ) wasiaddagy i LOM.. z 1O Iar T pTe e . I
and )1 1-carbon I(g? ?ﬁqﬂdz‘%ﬁuﬁf.ﬁ%ﬁg?? %gb%%%h@?ﬂyd%@%%‘mﬁﬁl zﬁn’f@gﬁgﬁt?
under ar g&¥® (FA8 e, OFFemmed)cini dsy DNIK (&imd- ) wASersadditicedbfoudinni gidideal 150C.

it
of tho i 073 HECHER ot oSy B8 BT B BieRl oL L Bielioniy gy iopies

met hanol &l didhlco®BIhaR® i | ESfuf
67%. Rf = 0.39 (MeOH m%é;;@ -9z‘f)6l fafyle‘quﬁf/eRm?éc\dD%?%gs 6. 7&4&&]@%&9;&})&?&& 4

4. 45-1, 34°YaRpraiafo dngs. Punficgtion o) residud by (slicadgel.colmn chromatography,
(4 F1 uor obazy i s b AR AXHBRSRAIAN! derbded (R aedrelRbhpbuda Uy Q70!
40%).

Ry = 0.28 (MeOH/CH,Cl, 6:96). LCMS m/z 568 [M+H[". 'H NMR (CDCl,
rotamers 0.4:0.6) & 7.20-6.78 (m, 8H, Ar-H), 4.61-4.51 (m, 0.6H, pip-H), 4.48 & 4.42 (23,
20 2H, benzyl-H), 4.15 (t, 1H, J = 8.8, oxa-H), 4.01 (m, 1H, oxa-H), 3.78-3.64 (m, 4.2H, pip-
H, benzyl-H, oxa-H, CHzoipy), 3.48 (m, 2.2H, benzyl-H, CONCHCH,), 2.92-2.79 (m, 3H,
pip-H, CONCHCHy), 2.34-2.22 (m, 2H, NCH,CH,;CH,), 2.10-1.96 (m, 3.2H, pip-H, CHp,,
CHoigru), 1.76-1.50 (m, 6H, pip-H, NCH,CH)), 1.32-1.26 {(m, O.SH, pip-H), 0.99 (m, 6H,

CHsoipu), 0.81-0.87 (m, 6K, CHsipe). HPLC fr=9.1 min.

25

N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-[3-(2-0x0-0xazolidin-3-
yDpropyllpiperidin-4-v1} acetamide, oxalate (98AF94-71).

The desired compound was synthesized from N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)- N-piperidin-4-yl-acetamide 103NLS56 (298 mg, 0.75 mmol), 2-
30 oxazolidoneand 1-bromo-3-chloropropane using the same method as for synthesis of
98AX100-73. Purification of the product by silica gel column chromatography, eluting with

5% methanol in dichloromethane, afforded the title compound (157 mg, 40%).
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201 ro 1 i eridin-4- 1 acetamde tartrate 118AF18-81 , The desired
conpound was synt hesi zed from N (4-fl uorobenzyl)-2-(4- | sobut oxyghenyl)

N- pi peri di n-4-yl - acet ani de 103NLS56 (205 ng, 0.52 mmol )23 {egymby.

met hyl - oxazol i di n- 2-one (11SAF10-77) and 1-brono- 3-chl oropropane using the
sane - r synthesis of 98AF100-73. Further p y acidic
ion- exchangeoﬁéggﬂg% cartridge was perforrred. Yi el d: 18%{/1559&%@8}]79% 0.22
(MeOH CH2CI 2 6:94). LCVMS miz 540 [MrH +. 'H NVMR (CDC13, rotaraers 0.4:0.6)
S 7.20-6.78 (m 8H, Ar-H), 4.61-4.50 (m 0.6H, pip-H), 4.48 & 4.42 (2s,

2H, benzyl - H) , R4 38.28mMeQH/6KaCl) 3:93). S4CHS66/4 h265[M+H] pi 5 RIMBe (CDICI,

3 0or 3. oot A4 ad) Brhedert G si BHb. ¢4t G o it 4 SR e,
Tﬂ;g) 3 iSéﬁm%e%lm 422§?-er24pE42 .ﬂd%@iﬂ) 317835 6% @1@, Q@H Oplﬁ'lii g&%ﬁ%H B
oxa- CH3) , C@Iz&&),(lhﬂ@l-ﬂs ChBp, B2H) . b@I[ZI?LH, DRII‘E?HQ)JH ih?.S 2@%nﬁer~ 2(705 WO

et s s R R

(8)-(+)-29.0801 70 rili byt @ﬁpﬁ m 701 49 (ﬁmd ?Haﬂﬁ H, ﬂcmcﬂg@nhdulmﬂgaol e

(1.10 g, 6.78 mml in I'ﬁ’ under argon at nosphere.
reaction 6@ -Silepind®), étQOr(FIB(@Ha ma@h Ecdk r7t8n111he sol vent was rem)ved by
evapor ati on under reduced pressure. Purification of the residue by silica
gel colum chromat ography, eluting with 6% net hanol i n dichl oronet hane,

af f orded {et- N&&iﬂ&&aM%e({ﬂM?ﬂS% Rf = 0.42 (I\/EO—H CH2Cl 2 6:94).
.10 N- 4-Fl uorobenz -2- 4-1isobut ox hen I -N 1- 3 S -4-¢
| - 2- obfo- oxazol Iﬂ?l‘m@mye (0r9é ml; 645 gpmel)-wap %’@tﬂa@ﬁoa@lssxfa atS@lupﬂeAvflérso .

;rggbg'?z;(;p enymg%%ggﬁl per - ﬁ%?gé?@%%%%‘(gg?@?%gkﬁm&) 814 mml ),
(S)-4- et{i mbxazo|imdienaiZon m&ncﬁsi:m&;él:‘%e eagticandixialveastided bivemipht apeore.

using the sarre 15 met hod as_for synthesis of 98AF100-73. Purjficati on of
the produdhe $plvant dgvae TeBpvesd Maﬁwor@E et rrpégédaﬂrﬁﬁﬂtrecl’mﬁéam o th

Ch R (e o it By Zofmey MBS Dhilfe, A éﬂé%&“”}h“( -

0. 6H, 15i pdielh_l,orotndﬁal& dfféﬁled:tbe; desirbt;l ctrapand-(HH0 mg, 82%). 26 (m 1H, oxa- H)

?C’:i—ggi- ‘;’; ;3? gm49 (5, 6’%5‘.,@,@ 03@99??? |§?964)3%§1‘§§ @Aﬂ”éﬁ%@%@ﬂéﬁ&f@ﬁ (.96

(M 1H, CE¥gH2s-427 3 3678 {Mm Ay, Pi p-H), 2.83-2.24 (rn, 2H NCH), 2.11-

N-(4-FlnorobenzyD-2-{4-isobutoxyphenyl +N- {1-[3-((S)-4-methyl-2-ox0-oxazolidin-3-
20  vDpropvl]piperidin-4-yl}acetamide, tartrate (118AF18-81).

The desired compound was synthesized from N-(4-fluorobenzyl)-2-(4-
isobutoxyphenyl)- N-piperidin-4-yl-acetamide 103NLS56 (205 mg, 0.52 mmol), (S)-4-
methyl-oxazolidin-2-one (118AF10-77) and 1-b‘romo-3~ch10ropropane using the samer
method as for synthesis of 98AF100-73. Further purification by acidic ion-exchange SPE

25  cartridge was performed. Yield: 106 mg, 38%.

- Ry = 022 (MecOH/CH,CL, 6:94). LCMS m/z 540 [M+HT", 'H NMR (CDCl,,
rotamers 0.4:0.6) & 7.20-6.78 (m, 8H, Ar-H), 4.61-4.50 {m, 0.6H, pip-H), 4.48 & 4.42 (2s,
2H, benzyl-H), 4.34 (m, 1H, oxa-I), 3.84-3.66 (m, 5.2H, pip-H, benzyl-H, oxa-H,
CHaoigy), 3.49 (s, 1.2H, benzyl-H), 3.42-334 (m, 1H, CONCHy), 3.09-3.00 (m, 1H,

30 CONCHy), 2.92-2.79 (m, 2H, pip-H}, 2.33-2.26 (m, 2H, NCHy), 2.10-1.98 (m, 2.2H, pip-H,
CHoigy), 1.86-1.76 (m, 0.8H, pip-H}, 1.72-1.48 (m, 5.2H, pip-H, NCH:CH;), 1.29 (m,
0.8H, pip-H), 1.22 (m, 3H, oxa-CHs), 0.99 (m, 6H, CHaoisy). HPLC tp= 8.4 min.
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1.96 (m 2.2H, pip-H CHOBU, 1.82-1.75 (m 0.8H pip-H, 1.74-1.42 (m
7.2H, pip-H  NCH2CH2, CH2CH3), 1.29 (m O0.8H, pip-H), 1.00 (m_ 611,

CH3p, Bu), 0.85 (m 3H, CH2CH3). HPLC tR = 8.7 min. 25 ZDexnperg®eth 1 -1 3
-oxot hi ol ane 121JP11 . Adapting a procedure by Yanada et al (Tetrahedr on
Lett., h90%004ARoseg709-7712), boron trifluoride €éther ‘Rﬁ?}s‘% Z ,

nmol ) was added dropwi se to a m xture of 2-(2- bronoet hyl g | oxol ane
(1.45 g, 8.0 mmol ) and 2-ni ercaptoethanol (2.81 nL, 40 mmol) 30 in

di chloro . .o-' at nosphere and stirred at rt

over ni ght 2453 & I8AH08-70ks added to the crude mixture,

~fol loned by exTﬁg@l i g[gmgt

evaporation in v~ a?:,uaganélég}rl fi ca??gﬁlrﬁ%y Kug(e%fag"% I St ?‘?F%ﬁﬁ %@%rt%) 21 0
mHg) af f #edl-buggoly 56§ mghé. 7t7|mmlel)@ndﬂducnibawkmmﬂhtcﬂw(bw g, ahe npusl)tip of
this -79 05 20041000808 P U82003/019797 material after
distill at‘l%‘i’ gf@%%)(ag’étt“é’ﬁ% HEeP pYnaEpherp} Rrgeagtion andyre yees stimediosarmighth i n

the alskyl atirt.OThesdc@pont Jhd 4648 b
N-{1-[2- 1,3-oxothiol an-2- y|%ed%éva§{3%g?ﬁg’?‘?&wu&a 1?§fﬁlgcgma§|3ﬁ%t}m

L-t art r at ©5idee 13y ( 1plion ogel* phlnm t¢1§0m@fl¢ﬁcaphn Wdetnpg emthecﬁ%)y nidtkeargénén al
dur b 10 3NLS5 0.
ol ) anc s fitee "a6iay el W ot A0 e et Mgt i as

in 121 JF(MdDHﬂIHIﬂEde){ vacuum fi | trat i on chromat ography over silica gel

(VFC, ethyl acetate/n-heptane 0:1--> ethyl acetate/n-heptane 1:0-f ethyl 10
acetate/ MeCH 4: 1) gave 85 ny (51 1e) of 121JP12 as coI ourless thick oil.

0.5: 0. 5) M@&Wﬂdﬁoﬁ@h&(@%ﬂlﬁ 26} oxot hi ol ane-H) , 4 66- 4. 54
(m  0.5H pips (2s. 2H, .be 4. 30-4. 22

d 4 ,
oxot hi ol ane-H), hl_% flgsﬁe%l gg%lﬂp?'f'ﬁ Nk SYBFh&SIFFa/bé?Fﬁ‘}I %(4@96@?%%&%8 (F‘I

~ OCH20i ) .
O h: gl gﬁ%ﬁiﬁb&@pﬁémyﬂ- Néﬁﬁ?ﬁ{ﬁﬂﬁﬁ acgtm%tT %O%L%f% éﬁ(ﬁ 11P%p0l3|1 mmHl) fooe.

CHo, B"), eihsd@xfquzdlpﬁonem 18ATNEZT6) m@41{br@rﬁo{3mhlc&mnx0p@hd8msﬁxg thiPl he =
205, Ohnpd B Ao BEQUBPREANM do. 5. Phiiiobddon s hEBAE By AShYod BrfShpd" "
SPE cartridge afforded the title compound (126 mg, 44%).
Ry = 0.28 (MeOH/CH,Cl, 6:94). LCMS m/z 554 [M-+H]". 'H NMR (CDCl,,
rotamers 0.4:0.6) & 7.20-6.78 (m, 8H, Ar-H), 4.61-4.52 (m, 0.6H, pip-H), 4.48 & 4.42 (2,
2H, benzyl-H), 4.32-4.26 (m, 1H, oxa-H), 3.94-3.88 (m, 1H, oxa-F), 3.76-3.66 (m, 4.2H,
20 pip-, benzyl-H, oxa-H, CHsoiny), 3.49 (5, 1.2H, benzyl-H), 3.46-3.37 (m, 1H, CONCHby),
' 3.04-2.96 (m, 1H, CONCH3), 2.90-2.78 (m, 2H, pip-H), 2.33-2.24 (m, 2H, NCH,), 2.11-
1.96 (m, 2.2H, pip-H, CHoipu), 1.82-1.75 (m, 0.8H, pip-H), 1.74-1.42 (m, 7.2H, pip-H,
NCH:CH,, CH;CHz), 1.29 (m, 0.8H, pip-H), 1.00 (m, 6H, CHasgip,), 0.85 (m, 3H,
CHyCH;). HPLC g = 8.7 min.
25 _ | _
- 2-(2-Bromoethyl)-1,3-oxothiolane (121JP11), :
Adapting a procedure by Yamada et al (Tetrahedron Lett., 1998, 39, 7709-7712),

boron triffuoride ether complex (5 mL, 40 mmol) was added dropwise to a mixture of 2-(2-

bromoethyl)-1,3-dioxolane (1.45 g, 8.0 mmol) and 2-mercaptoethanol (2.81 mL; 40 mmol)

30  in dichloromethane (15 mL) at 1t under Ar atmosphere and stirred at rt overnight. Sat. aq.
~ NaHCO; (100 mL) was added to the crude mixture, followed by extraction using B0 (3 x
100 mL), drying (Na,SO4) and evaporation in vacuo. Purification by Kugelrohr distillation

(90 °C, 1.0 mmHg) afforded 1.08 g of the titie compound as a yellow oil. The purity of this
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aeetam de, L-tartrate (121 JP 13). The title conpound was prepared by the
procedure described above for 117NLS87- A using 118AF52-95 (200 ngy, 0.62
mol ) and 4- broi nophenyl acetic acid (500 ng, 2.32 nmol 3 .Degaber 28¢.  NaHCO3
(100 nL) was added to the crude m xture, followed by extraction 25 using
CH2d 2 ( dryi'ng (Na2SO4) and evaporation’i over .
silica ge 6(20}3 {3?10% acet at ehi - heptane 1:1---> et hyl ace&qﬂﬁ%&%%&{ggﬂe 1:0-i
ethyl acetate/ I\/EC]-I 2:1) gave 250 nmg (78 % of 121JP12 as a thlck oil. The
L-tartrate salt was prepared as described above. Rf = 0.49 (MeOH CH2d 2
1: 10) . LCuBterisl afigodistilitieh was' HYNURtrobetdhy GEomalysiahendit Gvag wBediys Sich in
7.50-6. 88 6 (m 0.4H, pip-H, 4.50 (t, 1H J = 4.9,

di oxane- F&ﬂe?lﬁﬁ%%@gpé{f{}%é) 2H, benzyl-H), 4.06-4.00 (m 2H, dioxane-H),
3.76 and 3.50 (2s, 2H, benzyl-H), 3.75-3.60 (m 2.6H, pip-H dioxane-H),
3.01 and 2, 90 (2d, 2H,J = 10. 5, plp-H), 2. 52 and 2. 41 (2t 2H J = 5.0,
NCH2), 2. dMol4rFhugrabenzyl)-2-(44isof 5Pl 1 {h=[2-(23-gotingls paN
2004/ 0008 2 IPHE 1. 97 1. 58 (m 6H, pip- H NCHZCHZ)
1.38- 1920%%35)‘?{]}41 1aM Eg%@?ﬁ(é%i ) . HPLCtR 8.3 min. N .- 2-

3-Di oxan-2- 1 ghb titld cefipahing- v@as ﬁrepﬁi‘ed%}f theog@ieeal Jprockdude de‘seﬁbléd hﬁcmmﬁol S
hen | acet am de L-tartrate 121JP27 . Adapt i n%l rot ocol by Buchwal d_et al
56 mig, Doy

(1 Ant. CREPNISESE usinegdBNIELS EildP Y R g, 049 mmel) )aS

i sobut yl a B

. 36, 4 ?@é?ﬂ%ﬂé@%néﬁ@?%#és %?f@@z@g@z;f@mcm gttt
t ol uene ( @ver jilivegen VRO, ethgi hMatEESdetang bi-xXlethye avetatedi-heptat a:ID—SCbtﬁ%/If or
18 h. 10 Wbrkup.as_in 121JP13 fol |l owed iéfgreparatlve rever sed- phase (C18)

HPLC &9 f oPeRIAEASCOH 41 gave 8§ mig (51 %pal 4 aacpwpéﬁss&brc%smﬂ ddw Itartratene

L- tartrat escri bed above. Rf 0 30 (MeOH CH2C12
1: 10). ?%ng@g%fﬁ ﬁ/ﬁ%}r‘ﬁge VR (CDCL13, rotamers 0.5:0.5) S 7.10-6. 81

(in, 6H) 6 5939, 4. mVBIHCH,GY: 4:195. LMD 156 515 (M9 2 oM (@TETL( m
0 o 8085 B e B b o il M o

benzyl - 8

NGE) | 2 85 125 R nalthe (B BRClochbR HObH 2l 18, RocinelIp 3 28

pi- p- H15 NHEHAGHS, - 2pip-H,. B ¢l-A50tathioldnt; H.AdOCKame) H3 .48 pis pHE)hengyld8), 31611,
NHCROHCCHRY2) 5 PSS B oxothiidlams-Bry, 280-2.34 (m, 25, NCH,), 2.21-1.56 (m, 8H, pip-E,

NCH;CH;, CHoisy), 1.32-1.22 (m, 1H, pip-H), 1.04-0.96 (m, 6H, CHsgipy. HPLC fg = 10.1

min.

20

acetamlde I-tartrate (121JP13).

The title compound was prepared by the procedure described above for 117NLS87-

A using 118AF52-95 (200 mg, 0.62 mmol) and 4-bromophenylacetic acid (500 mg, 2.32

mmol). Sat. aq. NaHCO; (100 mL) was added to the crade mixture, followed by extraction

25 using CHZCIZ (3 x 100 mL), drying (Na;SO4) and evaporation in vacuo. VFC over silica gel

(ethyl acetate/n-heptane 1:1—> ethyl acetate/n-heptane 1:0— ethyl acetate/MeOH 2:1) gave

250 mg (78 %) of 121JP12 as a. thick oil. The L-tartrate salt was prepared as described
above.

Ry = 049 MeOH/CH,Cl, 1:10). LCMS m/z 521 [M+H]". 'H-NMR (CDCls,

30 rotamers 0.6:0.4) 8 7.50-6.88 (m, 8H), 4.62-4.57 (m, 0.4H, pip-H), 4.50 (t, 1H, J = 4.9,

dioxane-H) 4.48 and 4.42 (2s, 2H, benzyl-H), 4.06-4.00 (m, 2H, dioxane-H), 3.76 and 3.50

| (28, 2H, benzyl-H), 3.75-3.60 (m, 2.6H, pip-H, dioxane—H), 3.01 and 2.90 (24, 2H, J =

10.5, pip-H), 2.52 and 2.41 (2, ZH,-J = 8.0, NCH,), 2.10-1.98 (m, 2.2 H, dioxane-H, pip-~
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N 1- 2- 1 3-Dioxan-2- 1 eth 1 i eridin-4- 1 -N 4-fluorobenz 1 -2- 4- ro
phen | acetam de L-tartrate 121JP28 . Prepared identically as described in
the protocol for the synthesis of 121JP27, using propy?Pdceebe(2065 ng, 230
prol ) instead of isobutylamne to afford 24 ng (25 % of 25 121JP28 as a
- thick oilyoZbbgodesdsartrate salt was prepar ed as describ {{ = 0. 33
(MeOH CH2C1 2 1:10). LCMS nmiz 498 [ M+rH +, ' H NMR ( CDCL3, arners
0.5:0.5) S 7 11-6.82 (m 6H), 6.53-6.43 (rX| 2H) 4.58-4. 49 (rn, 0.5H,

pip-H, 4 45 (m __1H, d| oxane 4.35 (2s, 2H, benzyl-H),
4.05-3. 95 9%11 55%( kb ipfL Hz.zafles@)% é{?sp( ,5+8H ;shcpcam—fbmﬂ) HPLC

di oxane- H):,g?ngJQ (s, 1H, benzyl H), 3.05-2.95 (m 30 2H, pip-H, 2.85-2.70
(m 2H, NHCHZCHZCHS) 2.48-2.38 (m 2H, NCH2), 2.05-1.90 (m 2H,

di oxane-H, pip-H, 1.92- 1.40 (m 8H, NCH2CHZ pi p-H, NHCH2CH2CH3) ,

1.40-1.28 ) 2 HPLC tR =
7.3 mn. oot 22 phypiperidinglod SE4-flsorabenzyl?64-isbnfylamings | 3 p
oxan: s yl a},&h@gfel gltmt 12{&:2'?7 uorobenzyl) 2 (4 (1 r trapropvl)
phenyi )acet am de, - artrate §4) . Adapting a prot ocol by Vogl &

“Buchwal d (J. OAglapﬂl@mpro’cM(DEy BithwaldG: ﬂzZL(U) Am mm B’dca 199851 1), 720528 16))0! ) ,

%ISEf[ o 2RARTs (hda Bk 48%@931‘5%@? iod 17 g3 A90 piadlh %mﬁ(ﬁ@mg@% 13
LT r) et o fmb) BIRAP (158 e {20 fimoBYha Nyt 8 S 8 1S wellow b BREL 100 172

( CH2C12/ Me @hisk, ¥5lugne (ZLHLY vels udeel amf fhe frekedhind2mi@ure MRaséin@ll a1 83 383r 38 1
t hi ck coI r{ﬂ&fs oil. The L-tartrate salt of the title conpound was

pr epa d a% ifbé%llJBib%\f%ﬂo"ﬂ@ ¥ prepasve myveredpheeCle) IHPL.C afBled215.7 528

t
[1 12- (1 3- @a‘ﬁ {Fﬁgl )a%tapé}%lf’l&cﬂl“}ff leﬁsl (-ukl-](‘l}? %Itﬂ%rra 8%5‘?«}&;}‘1"‘? lﬁelfaﬁectfs oxop
yrrolidi rdescﬂbe@qﬂiwn)(l) acetam de.  L-tartrate (121JP31). Adapting a
t | by Yig & h : Ch Soc., 2002, 124, 6043- 15 604%
852013 (124 Y 008 RSO CHRT ok BbnbCbis e g2 Bty FONMRCUTORE, (111
, 0.3
my 4R D.5: 6@?83{}@36&12@3 65@@396 é4?§d4n{§&9mt1§%§ Oéé Jﬁan 5 e

0.012 rnnol) were |"ask, d oxa
reactison MQ (s i1H divxane-HY, 4250 amd 7@3 (s, Zw)iblmgrl-m 4.10- m@i&mnﬂoxane-m,

f P27 af f 7 9 of 121JP31 h
Eﬁ[éu'rfié%@@ 957 (et L P B e EDch AR Goll HaD e cFy e 2508 4B
= g 314) l\@gﬂwmci{(t@%}j-% ﬂég (1§2éH[ Mdﬁ% 20@1%&% flox B%H%l 'H“GSS
= 5.1, deﬁa%lﬁP(m,%ﬂ N@Iﬁf@ep@zﬁ,mﬂzﬁéﬁeﬂmﬂl 3841 aﬁ{m, 9171 (iopxaiRdH,
di-oxane- Hyps), §483nb et NHCH,CH(CH)),). HPLC e = 8.2 min

20
N-{1-[2-(1.3-Dioxan-2-yDethylpiperidin-4-y1} -N-(4-fluorobenzyl}-2-(4-propylamino-
phenyDacetamide, I-tartrate (121JP28).

Prepared identically as described in the protocol for the synthesis of 121JP27, using

propylamine (16 mg, 230 pmol) instead of isobutylamine to afford 24 mg (25 %) of
25 121JP28 as a thick oil. The L-tartrate salt was prepared as described above.
Ry = 0.33 (MeOH/CH2C12 1:10). LCMS m/z 498 [M+H|". 'H-NMR (CDCls,
rotamers 0.5:0.5) 6 7.11-6.82 (m, 6H), 6.53-6.43 (m, 2H), 4.58-4.49 (m, 0.5H, pip-H), 4.48-
4.45 (m, 1H, dioxane-H), 4.42 and 4.35 (2s, 2H, benzyl-H), 4.05-3.95 (m, 2H, dioxane-I),
3.70-3.60 (m, 3.5H, pip-H, benzyl-H, dioxane-H), 3.40 (s, 1H, benzyl-H), 3.05-2.95 (m,
30 2H, pip-H), 2.85-2.70 (m, 2H, NHCH>CH,CH;), 2.48-2.38 (m, 2H, NCH,), 2.05-1.90 (m,
2H, dioxane-H, pip-H), 1.92-1.40 (m, 8H, NCH,CH,, pip-H, NHCH,CIH,CHs), 1.40-1.28
(111 24, d10xane~H pip-H), 0.98 (m, 3H, NHCH;CH,CH3). HPLC tg = =7.3 min.
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5411, pip-H dioxane-H,  benzyl-H pyrrol-H), 3.25 (s, 1.2H, benzyl-H),
2.90-2.72 (in, 211, ©pip-H, 2.60-2.50 (m 211, pyrrol-H), 2.39-2.32 (m
2H, NCH2) 2.18-1.90 (m 4.2 f1, .25 dioxane-H, pip-H, p3aheodmbkd)20051. 81-1.40
(m 611, pip-H NCH2CH2), 1.32-1.18 (m 1.811, dioxane-H pip-H. HPLCtR
=4.9m 2- 173-Diaxan-2- 1 eth 1 i eridin-4- or obenz
1 -2- 4- ﬁgoiyﬂimlﬁsul fan i - phenyl)acetarnide, L-tart rate%%ggﬂﬂygy
Adapting a protocol by Li (J. Og. Chem, 2002, 67, 3643.3650), 121JP13
(120 mg, 0.231 nrnol), 2-methyl-I-propanethiol (25 ng, 0.28 rnnol),

[ (t- Bu) 2PNID-J2Ed%THo _J@JB@De@gﬂMﬁ%-ﬂWM4—fhmbﬂ&hﬂlBﬂ—(44n-nHmmﬁ)V4ﬁ nol )
were wei ghﬁd |nto a. fl 2 nL) was added and the reaction was
stirred at®330 6 M348 in 121JP13 and -82 23 Decenber 2005
WD 20041000808 rg, f n ' P2opaf0r 7 ny
(4% o 121ﬁp%ﬁ%£329?‘ﬁ?%€f‘%§{%m BRI Tt A 6
title conpdLid3ud3S pigpPdbetmat), destroprbemhe 4D wez, 0RF2 mnthi} CstCOOISGHECL.29

(i ki ), 4241817'%%@%5?%51#%@5/ . S3ppmon_and Paxdgs (13 ms.cy
08 H bef3tiol e ABetiE K e dihi (MIPInEPbThade anff ARSI wastyitied &

benzyl - H) 60 20&‘6r 20 H5Wo(rlmp &Hn 101 1P18) folldwdPby prepatitivd TECS(CH,CIAHR0H, §53),2) ) ,
238228 2H, NCH 05- 1.88 (in, 2.2H dioxane-H pip-H, 1.81-1.48

(in, ZE(IJHQd) %fqudﬁi 223@131@1(’/@-@5 TP34gasgothicloel meSQOQWh@MﬁéSﬁﬂt

271 OoBB e Bl BRSPS T 10 8 8 M N

acet ar de, L- t Rp+10a88(MIGHAIMD), 1:The LOMS e/£STOMAH] WaBPTIT gpas.eduiy t he
procedure descrl bed above 117NLS87-A 15 using 118AF52-95 (400 ng, 1.24
mol ) and 4-iodophenyl acetic aci d (1.22 g, 4.64 mol). Workup as in

121JP13 apdqp! Eggﬁ%s a
90 above.

col our| ess
R 1Y 567 [ MkHr . 1H- NWMR (CDC13, rotarners

0.6:0.21 S | .16, 59- 4. 50 6
i atst aefeng %Ié‘rb@c%réf e SRt P s s bl 195@43-
benzyis H) 6048)%21413@9(124 mEH) Zﬂhﬁﬁcﬂﬁ%a%ﬂ)hd&m@ri artﬁ%?o ﬂ@m&&ﬂ) c%td:op(qmzhﬁg,

3.74-3.54 di oxane- é J= 10. pi p
2.41. 2. 350¢ mmql) os £208 mg, P5036munmlpamd Bezshantl9 mg, memogswr 50

( ! n 6H We?ghed nN(gngg_@)dm}g'an%?Z %h]_% afsrgddéld ad thg ORBOE Wi s@ﬂrgd 5)90 JdP}b(;,;bf -

h. Workup as in 121JP13 and purification as in 121JP27 afforded 8 mg (7 %) of 121JP31 as
a thick colourless oil. The L-tartrate salt was prepared as described above.

20 Ry = 0.31 (MeOH/CH,Cl, 1:10). LCMS m/z 524 [M+H]" 'H-NMR (CDCl;,
rotamers 0.6:0.4) & 7.60-6.80 (m, 8H), 4.60-4.50 (m, 0.4H, pip-H), 4.47 (t, 1H, J = 5.1,
‘dioxane-H) 4.42 and 4.38 (25, 2H, benzyl-H), 4.04-3.97 (m, 2H, dioxane-H), 3.82-3.60 (m,
5.4H, pip-H, dioxane-H, benzyl-H, pyrrol-H), 3.25 (s, 1.2H, benzyl-H), 2.90-2.72 (m, 2H,
pip-H), 2.60-2.50 (m, 2H, pyrrol-H), 2.39-2.32 (m, 2H, NCH;) 2.18-1.90 (m, 4.2 H,

25  dioxane-H, pip-H, pyrrol-H), 1.81-1.40 (m, 6H, pip-H, NCH,CH>), 1.32-1.18 (m, 1.8H,
dioxane-H, pip-I1). HPLC fz = 4.9 min.

N-{1-[2-(1,3-Dioxan-2-yDethyl)piperidin-4-y1} -N-(4-fluorobenzyl)-2-(4-isobutylsulfanyl-
~ phenyl)acetamide, I-tartrate (1217P33). |
30 Adapting a protocol by Li (J. Org. Chem., 2002, 67, 3643-3650), 121JP13 (120 mg,
0.231 mmol), 2-methyl-1-propanethiol (25 mg, 0.28 mmol), [(-Bu).P(OH)].PACl, (11.6
mg, 0.0231 mmol) and NaOsBu (44 mg, 0.46 mmol) were weighed into a ﬂask, toluene (2

mL) was added and the reaction was stirred at 110 °C for 16 h. Workup as in 121JP13 and
-82-




mn. 25
2- (4- Acetophenyl )-N-(1-[2-(1, 3-di oxan-2-yj) et hyl)pi per|d|n 4 y (4-fluo
robenzyl)- acetamde L-tartrate (121944A. Adapting a pr 0:'Cacchl et
al (Org. Lett, 2003, 5, 289-293), 121JP40 (68 ng, 0.12 mml) acetic
anhydrid 0.6 nmol ), Pd2dba3 (1.4 ng, 1.5 nol),

chlori deﬁ((dZ%h/émsog 6 mnol) and EtNiPr2 (31 rng, 0.24 Pdﬂ(ﬁﬁbd&%gﬁql ghed
into a flask, DMF (0.9 nL) was added and the resulting m xture was stirred
at 100 C for, 18 h. Wér ku as in 121JP13 and purification as in 121JP34
aiforded POifigation s 1G4 LT afferdedks Tome KiL 41%) 6 131L3dsas itk Tleutlessanil.r at o

|t 83 23 .De 05 WO 20041000808
PoT Ussoo T Lt g3 Rd b be M E s Brepfitg BOBREA A00R 1T Lot 1 b MVR
(CDC13, rot aniys=0).46 QNF&D}Y/C%GE Y‘SOIHLCR@)MI/Z 75236 [K+8H".( F-NMER) ﬁCDCI
4.58-4.49 (m - 4.46 111, di oxane-11)

4 38, (25 I%P-’Fnelﬁe[?éﬁ"t)l-ﬁ)g 24, 6@@9@1}( 4574 45 (e GelEhepion), 445 81 1End 25 3ok

b1y 55l DR Ll aeafy 3 I, b 8 Los QROUBdnd s 0 5, 01

2. 05- 1. 92H, then&d31)] 37006 £2 61, pipPHHlioxdn &1 3. 'IQZHB%HZ)}}@ﬂZ@'@QQ'Sp
H) ; 1.32 Zzn%m )% 811 dlegxane E|pp ) H?—(PfgsgtsR = 5mn. 2- 4- 1-H

drox nZH., pent), 2.1 (t12F12 J(7 6 (ﬁfg‘%ﬁ'?@ﬂsh))e%&? B8 KBy 24, rNQHz);L 2Mp5-4-

A L i o v
whi ch hydddoyl.z20n(me 1 B dechheH] gip-K3 019870, 6HEJ rob.y, SEH,CHIEH:)JnEBPTI 8 =
resul E‘Q iggnéture was stirred at rt for 5 h. Workup as in 121JP13 and

puri f ¥s in 121JP34 afforded 7 ng (49 /a) of 121JP48 as a thick

coI ourless oil. The L-tartrate salt was 15 prepared as descri bed above. Rf
0. 40 (I\/bO—VCHZClZ 1:10). LCMB n|I-, 498 [MH—|]+ 1H NI\/R (CDC13 rot amers

0 6: 0. 4) WN-6R{22(153-Digxany? ) 18- WbhERZY pl p-H),

4.56- 4.5 di 0 4.51 and 4. 40 (25, 211, benzyl-H), 4. 10-4. 04
(m 211, %Msss(zs 211, benzyl -H), 3.78-3 67 (m
2.611, p' p- H, %@Kﬁ!&&:&ﬁpo&n@%a@ afdm b}Qt'hb pra&dﬁi‘@dé'é};rlb@d Aove- 1377NI!8872A1
NCHZ) .26, and 2.24 12-1.98 (m 211, di oxane-

pi p- H}S 1 ugipe 1 I%Fé%ﬁg 6490 m&d@tmnolbmyi #Dlodc’phsmd&ce,’e@ acid (122e, ¢, 6ﬂdm@%&he H,
IO: I)Oet hyI ) pi perﬁg%s @Wﬁ%ﬁ%ﬁ%&n‘?ﬁ%ﬁ%?&%‘% 8464%2/Ff 121JP40 as a

colourless thick oil. The L-tartrate salt was prepared as described above.
| Ry = 0.52 (MeOH/CH,Cl, 1:10). LCMS m/ 567 [M+H]". 'H-NMR (CDCl,
rotamers 0.6:0.4) § 7.65-7.55 (m, 2H), 7.16-6.85 (m, 6H), 4.59-4.50 (m, 0.6H, pip-H), 4.51
20 (t, 1H, J = 5.0, dioxane-H), 4.50 and 4.42 (2s, 2H, benzyl-H), 4.09-4.00 (m, 2H, dioxane-
H), 3.75 and 3.49 (2s, 2H, benzyl-H), 3.74-3.54 (m, 2.4 H, pip-H, dioxane-H), 2.85 (d, 2H,
J=10.6, pip-H), 2.41-2.35 (m, 2H, NCH,), 2.08-1.95 (m, 2.2H, dioxane-H, pip-H), 1.88-
1.50 (m, 6H, pip-H, NCH>CH), 1.39-1.27 (m, 1.8H, dioxane-H, pip-H). HPLC # = 8.6
min,
25
2-(4-Acetophenyl
' acetamide, I -tartrate (121JP44).
Adapting a protocol by Cacchi et af (Org. Lett, 2003, 5, 289-293), 121JP40 (68 mg,
0.12 mmol), acetic anhydride (61 mg, 0.6 mmol), Pd;dbas (1.4 mg, 1.5 pmol), lithium
30  chloride (26 mg, 0.6 mmol) and EtNiPr; (31 mg, 0.24 mmol) were weighed into a flask,
DMF (0.9 mL) was added and the resulting mixture was stirred at 100 °C for 18 h. Workup
as in 121JP13 and purification as in 121JP34 afforded 19 mg (33 %) of 1211P44 as a thick

colourless oil. The L-tartrate salt was prepared as described above.

.83 -




25 hen 1 acetainide L-tartrate 121JP49 . Adapting a protocol by Buchwal d et
~al (Og. Lett., 2002, 4, 581-584), 121JP40 (50 ng, 88 nol), norpholine
(9.2 ny, 106 nol), Cul (1.7 ng, 8.8 nol) and K3PO4 (37.% Deprgiber9®% nol ) were
wei ghed into a flask in air atnosphere, ethylene glycol (2 nL) was added
and the xture was stirred at 80 C for 16" h | -
at nosphere. h% %0@30 as in 121JP13 and purification as&ﬁﬁﬁzﬂﬁij‘éﬂ?’afforded
4.7 ng (10 %9 of 121JP49 as a thick coI ourless oil. The L-tartrate salt
was prepared as. described above. Rf = 0.33 (MeOH CH2CI 2 1:10). LCM5 mlz 526
[ MHH] +. 111- NVR R,CBGL3) (memizszlp 1610@ amm 7m/1z84$3 TRAHY . 8H11§1]W¥1 ©dend

4.37 (2s, 211, b %37'_%81 Decenber
2004/ 0008482pieTy @% @7@7(111@2 %‘?‘6 814)(111 415}1304432‘6'245{@ qgﬂ gqpo%rf’gl&)
4.05-3.95

A48 (1§,||1H %16’2‘3%@@1)"& 45 %{1@ 21 3} (gg iﬂnbe rgats . b%(m 2]3 @Q%ﬂ 13-6,( m

(2s, 21H, benzyl-H), I’ oxane-

élngom)r ph-3l-$1, aigl B55 EZS?SH(ben;yIZIﬂ) 3p](p% Ko (miz BH— ﬁ1p2EI dipxan2H) NEF2)75 @u,0XH,
30- 1502 PaFfD. S Bfa'%y BeRall ety 32 e R nCBS A5 M bt

Sh?n&x?Qcﬁ?";‘%“ﬁ? R o o GO et 2L 22 e 1380 i

at (J. Arﬁ’lpﬁileTrfﬂLC&)c55m@01 123, 7727-7729), 10 121JP40 (48 ny, 85

nol ), pyrazole (7 ng, 102 nol), Cul(0.4 ny, 1.7 nol), racemc

trans-1, 2-cycl ohexanediamne (1.0 ng, 8.5 nol), and K2C03 (25 ng, 181. nol)

were wei @Had1LHYd@oRyitdiasdhylbhesansl- {{L{H(1n-Hiokas-2ad ey 1 piskdde4 2 am. t4.ng

m xture was stirred at ,110 C for 60 h. Workup as Tn 1I21JP13 and

puri filBat ilArehenzy)acotammdeg T Apxiegio¥dd 1 48).ny (9 9% of 121JP56 as a t hi ck

| ourl oi | t te se d b
o 210 557 eaPHB R AP BalabindRE (BB AR SRSy MRl BARE
rot ar ner s pfic6d fh 4 ¥lask, %o %@@r}@d?m@?mﬁlﬁél %yciﬂdchlénd@ z421 %Sé%m‘r@l) whs Qddefddandl"'

" J=4.4,. pyraz-H), 7.62-6.83 (m 8H), raz-Hy, 4.60-4.49
(m 0. 6H, ts yesplying mig@rg was atHredJafrt @rﬁ thozskapelsH) 1211P43 aad@unﬁgaxc(ms n2H,

eyl - rp 1257 aaled Thoey o) O ik fbigeod T ﬁeﬂrﬁé sy,

wal'd et

2. 38- 2528p(&ﬁar&ﬂsd§@ﬂﬂ;)eda8m&7 1.90 (m 2. 2H, di oxane- H pi p-H), 1.82-
(m 6H  NCH2CH2, 8H, di oxane- pi BPLC tR =
6s . 2 o Ao O (MeOHA T A0 BBl BE T B (vt

rotamers 0.6.0.4) 7.63-7.51 (m, 2H), 7.33-6.88 (m, 6H), 4.66-4.58 (m, 0.4H, pip-H), 4.56-

4.53 (m, 1H, dioxane-H), 4.51 and 4.40 (2s, 2H, benzyl-H), 4.10-4.04 (m, 2H, dioxane-H),.

~ 3.85 and 3.58 (2s, 2H, benzyl-H), 3.78-3.67 (m, 2.6H, pip-H, dioxane-H) 2.97-2.83 (m, 2H,

20 pip-H), 2.47-2.37 (m, 2H, NCH;), 2.26 and 2.24 (2s, 3H, CHj3), 2.12-1.98 (m, 2.2H,

dioxane-H, pip-I), 1.88-1.58 (m, 6H, NCH,CH,, pip-H), 1.37-1.29 (m, 1.8H, dioxane-H,
pip-H). HPLC #z = 4.0 min.

25 phenyl)acetamide, L-tartrate (121JP49).
Adapting a protocol by Buchwald ef al (Org. Lett., 2002, 4, 581-584), 121JP40 (50

mg, 88 pmol), morpholine (9.2 mg, 106 pmol), Cul (1.7 mg, 8.8 umol} and ¥3P04 (37.6
mg, 177 pmol) were weighed into a flask in air atmosphere, ethylene glycol (2 mL) was
added and the resulting mixture was stirred at 80 °C for 16 h under air atmosphere. Workup
30 asin 121JP13 and purification as in 121JP34 afforded 4.7 mg (10 %) of 121JP49 as a thick
colourless oil. The L-tartrate salt was prepared as described above.
Ry = 033 (MeOH/CH,Cl, 1:10). LCMS m/Zz 526 [1\/I+H]+.'H-NMR (CDhCls,
rotamers 0.6:0.4) 6 7.18-6.72 (m, 8H), 4.62 and 4.37 (2s, 2H, benzyl-H), 4.57-4.50 (m,
-84 -




25 Adapting a procedure of Biichi and Wiest (J. Og. Chein, 1969, 34,

1122-1123), crotonal dehyde (3 g, 43 mmvl) was added dropwi se to cone. aq.
HBr (5.2 g, 64 mol) over 5 nin at 5 C under air atnosPieesberAfPer 15 nin
of stirring at 5 C, during which time the mxture changed from col ourl ess

to br omwog%o@g%r opanediol (8.1 g, 107 muol) was ?3‘?‘/[%%1}3}0 ?,; eaction

was stirre for further 0.5 h before allowing it warmto 30 and
finally stirring it at rt for 2 h. The crude reaction mxture was then
n- hept ane extract ed 2 x 200 rnL), the conbined n- hggt ane extracts were

Na2SO4 dr O<Hl pir-Ehott éééef‘zl (m,\1&h WioxanndD14.055361 (asiL, omcﬂbyé Rty @S (ohr

glofr;)lolulngt ;Qﬁlé’%@i’gﬂf ?ess q‘{??@ ﬁ%gol?ef%ﬂ%gfgén%@@g%ﬁ\ﬁg % L t'

PCT/ uszoo3zmmaazmg:hazr amtqﬁi H;,aa 85142 ﬁa@nﬂ 2H, ﬁipJH‘}R2(3m3Xm$2ﬂI ﬁﬁzﬂgdz 037H J
= 7.2, 3.4), 4 26-4 mH 15- 4. 06 3.83-3 m. 211),
2.15-1. 97 14 (w2 dff@iﬂ(l‘%r $’F-PHJ Jr8@ 1645 (m,16§81%3 Iv(zmplnﬁ;) 15 N=22 (- 1

3- Di ox&n- 3-g ;% %%E%ihg}ﬁ{%%(?rgaﬂba -N- 4-fluorobenz 1-2- 4-iso-

but oxyphenyl )’-acet a te”(121JP84). The title conmpound was
prepared by the pr ocedure descri bed above 103NLS63-F using 103NLS56 (202
ng, 0.51 E .y, s aI kyl ating = agent.
Wor kup as B-7 9% of

10 121JP8 11 i céthlngjg p,ltgmra{g ?ZHPtSQ trate salt was pr epar ed as descri bed
above. Rf . LCM5S mz 527 [MtH +. 'H NMR (CDC 3,

r ot amer s 0.5: OA@PPBHQEI pigoBhy Bnph‘8ﬂ)1 et dl F0A4n, BBerpnfoc:, ZB%HZH:h%%ﬁ@QQ)

b | H,. di 3 3.55 5. 5H,

o oxahe. 1 ZhBAD s e e o 1 BB (7 B o spsinie s
2H, 551, H;

gn) Bt 2(%{&%?%3&%43@%% rﬁ%ﬁ&é&’r\éﬁf& G5, ¢ %? uigl13P) E’mhﬂ) PLC

t R = ‘8. 5 wierghed ihtodofidskndibaoet(l S ml) dasttddd asltihe re(sﬂlﬂﬂlgl?ﬁﬁ‘mre was stirred at

4-| odoph ti j 3 q9)., | (20 .nL d

20 reft bl 36 don o Wopknp in 431 B g o anci 1 J2h54: diprdedr e e

was extragfegr ‘Mf]‘ﬁ?% %%Ltﬁélpﬂﬁbﬂﬁ&% sf\]lg F&S Bq?ir?}at)g dsaﬁth\%ra.‘?%a@@d%sﬁggﬁﬂbgd

extracts were was over
evapottat edbdvee. vacua to afford 2 97 g (90 %9 of 121JP58 as a yellow oil.

Crarscter 2361 g0 Bty (JIHBASPL D, L2 4L el bl Bk 2
rotamers 0.6:0.4) & 7.86 and 7.82 (24, 1H, J = 2.2, pyraz-H), 7.64 (d, 1H, J= 4.4, pyraz-H),
7.62-6.83 (m, 8H), 6.42-6.36 (m, 1H, pyraz-H), 4.60-4.49 {m, 0.6H, pip-H), 4.48 (t, 1H, J =
5.1, dioxane-H), 4.45 and 4.38 (2s, 2H, benzyl-H}), 4.05-3.95 (m, 2H, dioxane-H), 3.80 and

20 3.54 (25, 2H, benzyl-H), 3.70-3.61 (m, 2.4H, pip-H, dioxane-H) 2.85-2.75 (m, 2H, pip-H),
2.38-228 (m, 2H, NCHy), 2.07-1.90 (m, 2.2H, dioxane-H, pip-I), 1.82-1.45 (m, 6H,
NCH,CHs, pip-H), 1.35-1.22 (m, 1.8H, dioxane-H, pip-H). HPLC ¢z = 6.4 min.

a PO AR~ I~

2~(2-Bromopropyl)-1,3-dioxane (121JP80). _
25 Adapting a procedure of Biichi and Wiiest (L Org. Chem, 1969, 34, 1122-1123),
crotonaldehyde (3 g, 43 mmol) was added dropwise to conc. aq. HBr (5.2 g, 64 mmol) over

5 min at 5 °C under air atmosphere. After 15 min of stirring at 5 °C, during which time the
mixture changed from colourless to brownish, 1,3-propanediol (8.1 g, 107 mmol) was
added and the reaction was stirred at 5 °C for further 0.5 h before allowing it warm to rt,

30  and finally stirring it at rt for 2 h. The crude reaction mixture was then n-heptane extracted
| (2 x 200 mL), the combined n-heptane extracts were NapSOy dried, evaporated in vacuo
and 121JP80 was isolated by Kugelrohr distillation (75 °C, 0.18 mmHg) to obtain 124 mg

(1.4 %) of the title compound as a colourless liquid.
-85 .




4-P azol-1- 1 lien lacetic acid ethyl ester 121JP64 . 121JP58 (290 ng, 1.0
rnnol) was treated identically as 121JP40 for the synthesis of 121JP56.

After heating the reaction to 110 C for 72 h and wor kup23ecpppen293p13, t he
crude 30 mxture was purified by VFC (CH2A 2/ MeCH 1: 0 --> 20:1) to furnish

180 mg ( 9 121JP64 as a yellow oil. 23 Decenber / 000808
PCT/ us_zo@ﬁﬂ%’?“smar acterization Data: ' H NMWR (Cm13)ﬁ%9@§2§\§,‘ﬁg§?‘ 1H, J=
2.3, 1.0), 7.72 (d, 1H, J=1.3),7.62 (d, 2H J= 8.7), 7.39 (d, 2H J =

8.7), 6.42 (dd, 1H J= 2.5 1.9), 4.18 (g, 2 H J=7.0), 3.61 (s, 2H),
©1.22(t, 3H, J€haratierizgtion Pataz o H-NMR (GPCY) dic B ¢ddiciH J2 IRE84)8#)26-4.28 P64

(180 ng, 0.7 R o} r.oxi de nqohyd (164 . I H20
(10 ) ath T Fro gt S5 Bt agir] 31 o Shel 8 @tidTih ves
then extraggedsmhi chl oronethane (3 x 150 ni), the pH of the aqueous
phase was adjusted to ca. pH 3 using 4M HC and extracted with

di chl oronet hane (3 x 150 nL). The 10 conbi ned organic |ayers were dried
over 28 | ltered and evaporated  in vacug to..provide 128 .ing (81 % of
121J P% a% | -Iﬁ & 1) (1] A G A 4 S

114), 7. 75uforpphehid).acé

tafnidd U tartzis (13F78849) ., 7.38 (d, 2H J= 8.6), 6.45 (in,
"1H), 3.68 (s, 2H). 15 N 1- 2- 1 3-Dioxan-4- i eth 1 i _eridui-4- 1 -N
4-f1 uor obenz 17The title.comnoung was pregared by the piorehire dessribed pboveRlOBRHISG3-Fhe

L7 so- ALBAQMRESER PRRIRD. (31 ABRePERCA RS A23HE D HERRE IO REY Biine
mol ). gdatpWaskim ad 24 JR1P 13nshd puiifibatiohi @nina$2iJP34 229030 eav €0.25wf( 18

% of 121 s a_.20 colourless oil. The L-tartrate salt was prepared as
descr?cbed{zg%}\gg.as gthick gilgkhe habaipteispleas prepared ap degsrifed sbaygy [ MkH] +. 1H NMVR

CDC13, t i 7 : 3 Z1 At 2 7.71
(710 L0 2R b MMROHICTLeE §19) TLeRS Te 3 METRT 2R Eher,
5.00 (d, HHmdrs0.503F) &iV.0NE80 ), SH), BF0(4I33 (] 3,5H] ciornd H, dicomyet ip-H),

4, 63-4.55 5H, iLp- , 4.52 and 4.46 (2s, 2H, benzyl - , 25 4.10-4.02
Gl ool ds i, BB drana s, Y sd 58r encn sl digang.The baiass Hor PO R
i-H,dU@I_E- . : ~reD] ,.-_3_"i\1§|‘|g?

2. E 0-1.98 (miagi)ﬂ)s'%i %31% %%xiﬁ}gg—l)%'ﬂggpl(ﬁ]g QH??[N%I%&%?(Z?S%{%{GZ, di okar%% :
HPLC R =29321.84 m, i, tip-H,-CHRiR),5- T9-6. 78 o 1 Bt CHadipeNCHIGTE, NCHCH,, pip-FH,

- 4-fluorobgnz let5MPLC £ = 8.5 min.

4-Iodophenylacetic acid ethyl ester (121JP58).
4-Jodophenylacetic acid (3 g), ethanol (20 mL) and conc. HaSO; (5 mL) were:

20  refluxed overnight. Ca. 15 mL ethanol was then evaporated, the residue was extracted with

dichloromethane (3 x 100 mL), the combined organic extracts were washed with sat. aq.
NaHCOs, dried over Na,SO4 and evaporated in vacuo to afford 2.97 g (90 %) of 121JP58
as a yellow oil. |
_ Characterization Data: 'H-NMR (CDCl3) 6 7.62 (d, 2H, J= 8.4),7.02 (d, 2H, J =
25 84),4.07(q,2H,J=7.0),3.59 (s, 2H), 1.12 (, 3H, J = 7.0).

- 4—Pvrazol—1—v1n11eﬁvlacetic acid ethyl ester (121JP64).
121JP58 (290 mg, 1.0 mmol) was treated identically as 121JP40 for the synthesis of
| 121JP56. After heating the reaction to 110 °C for 72 h and workup as in 121JP13, the crude
30 mixture was purified by VFC (CH,Cl/MeOH 1:0 — 20:1) to furnish 180 mg (78 %) of
1_211P64 as a yellow oil. |
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i sobutox hen | acetam de tartrate 130AF93-189 . The desired conpound was
synt hesi zed from (-5-[(4-net hyl benzenesul fonyl )oxy]. pentane-1, 3-di ol
(Moune et al, J.0g.Caeln., 1997, 62, 3332-3339) and 163RC%s 398 ng the
sanme nethod as descri bed for t he preparation of 130AF65-182. -87 23

Decenber w98 #asgP041000808 PCTI US20031 019797 Rf = 0. 4 2,
10:90). LCMB m'z 501 [M+H| +. HPLC tR= 7.4 nin. PSS

N-jI-T2-((jR-1,3-Digxane-47y j )g% 1 i eridine-4- 11 y -N 4-fluorobenz 1
.-2- 4- isobutox phenyl acetam de, tartrate (130AF95-190 5 The desired’
compound (7:9 nglar %Z%%D@% MR (CPELIS TIRABE31H 8H=18 1®), TE2 (4). 128

ol ) usi ng..ty hpd S 0AF6 The
enant i oner% gﬁc’gss et g?ﬁr‘i ‘?1? (ci ?%G?Qggjtﬁs‘?%@deiﬁ QI #L%Shﬁél% &
v paﬁ%“ﬁwmﬁ‘@ﬁﬁﬁmﬁ@%ﬁ“ BPPGNB data were i dontical with

rnin m n e an ata were identical w
130AF67-183. 10 4-(1 _,2,4- Triazol-4-yl) hen lacetic acid (141JP01 .
Adapt i Bg a-p{atqcel g Ak 2ia%ios é‘k,? Med Chem, 2001, 44, 3157-3165),
di forrnyl hydrazi ne t hen dropvvlsetrlrrethyIsHyI

chl oride (2.53 13il[P64 mcnmg 0. amdmﬁbm\lh(mmﬁowd;mae Snmmghﬂate/ve legoto a
acid, (201 33 mml ) i n anhydrous

h
oyt ai ne. SEREDES (EmfaEt RUEaR ) oo S@%@Y@W@h‘tatwa]hatcmd@smo@ne was

d grieRgk dwth water -
(600, cortoorea T RAADS b 10 20 B8 pLE o T ShEALS bale 3t G

- (93% of pdmsROTo g8 pH Piughig S ammamacted:vﬁhmiaﬂaeﬂa[eﬂ&ah& 6 x'1560 MR The

DI\/BOG 7.62 7.40 (d, 1H, J= 8.2), 3.61
( )fgl”%?nﬁ ‘g‘?m‘i wéyeﬁ il (d*z"ed PV i\fapg(P > ehilfgedy and evapagpted ip I’{%g"@ﬁénz 1
-2 4 1 2 plotidé BZ@ﬂng‘{Sl%%)o@'IQIM"C&B aBGSEAGY d8lig.L-tartrate (141 JP 13). The
acid 141JPA (35 mmi ol

(Nl {1 éAI[ZEZ( 1, 3- g%wéa@iezww;qremw ] ﬁi@@ﬂd@mg &ls 9?1(;7 W?ﬁl(u?gkzrbﬁﬂzﬂﬂolcggl ne
e ann. i ne :
nmol ) wergﬁdl sggo eg’% (é %W(éﬁéi%dg?’oﬁ@oggﬁl(% rrolidino- phosgﬁoni um

hexaf | uor ophosphate (PyBroP, 119 ng, 0.25 nmol) was added, and the m xture

was stirred _.at rt for 2 h. The mixture was concentrated and passed onto an
aci di ¢°i o gddigom-4-yhethyDpigeridinie pray nddhodragpk hylvet hanol

f\lﬁéa‘n}% angéh%gﬁn?é§% i Fg}g a&rgg%lggr \Q?Zdel _t#}gd off the colum with 10%

The. title compound was prepared by the general procedure described above
117NLS87-A using 128NLS52 (87 mg, 0.27 mmol) and 121JP87 (60 mg, 0.27 mmol).
Workup as in 121JP13 and purification as in 121JP34 gave 25 mg (18 %) of 121)JP91 as a

20  colourless oil. The L-tartrate salt was prepared as described above. :

Ry = 0.34 (MeOH/CH,Cl 1:10). LCMS m/z 507 [M+H]", 1]EE[—NMIE{ (CDC1s,
rotamers 0.5:0.5) 8 7.92 and 7.88 (2d, 1H, J=2.2, pyraz-H), 7.71 (d, 1H, J= 4.7, pyraz-H),
7.69-6.90 (m, 8H), 6.48-6.42 (m, 1H, pyraz-H), 5.00 (d, 1H, J = 6.3, dioxane-H), 4.65 (d,
iH, J = 6.4, dioxane-H), 4.63-4.55 (m, 0.5H, pip-H), 4.52 and 4.46 (2s, 2H, benzyl-H),

25 4.10—4.02 (m, 1H, dioxane-H), 3.86 and 3.57 (2s, 2H, benzyl-H), 3.78-3.55 (m, 2.5H, pip-
H, dioxane-H} 2.93-2.82 (m, 2H, pip-H), 2.49-2.30 (m, 2H, NCHy), 2.10-1.98 (m, 1H, pip-
H), 1.90-1.33 (m, 9H, NCH,CH, pip-H, dioxane-H). HPLC fg = 5.2 min.

N1 -(_ (R)-3.5-DihydroxypentyDpiperidine-4-yl]-N-(4-fluorobenzyl)-2-(4-
30  isobutoxyphenyl)acetamide, tartrate (130AF93-189).

The desired compound was synthesized from ($)-5 -[(4-methylbenzenesulfonyl)oxy]
pentane-1,3-diol (Moune et al, J.Org.Chem., 1997, 62, 3332-3339) and 1‘03NLSS6 using
the same method as described for the preparation of 130AF65-182.
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resulting oil was purified as in 121JP34 to give 47 ng (54 %9 of 141JP13 as
a colourless oil. The L-tartrate salt was prepared as descri bed above. 23
Decenber 2005 WO 2004/ 000808 PCTI US2003/ 019797 Rf = 0. 2% Qeeeey¥tbci2
1:10). LCVB rn/z 508 MtH +. "H- NMR (CDC 3, rotaners 0.5:0.5) 3 8.47 and
841(25 7.48-6.89 (m 8H, Ar-H), 4.62-4.56 , Lp-H), -
4.56-4 gM"4’%H di oxane- H benzyl -H), 4.10-4.01 (m %ﬁ,‘wcﬁg%‘g’é%%’%, 3 79
and 3. 61 (25 2H, benzyl , 3 77-3.67 (ni, 2.4H, pip-H, di oxane- H),

2.94-2.84 (m 2H 45235£ 2H NCH2), 2.10-1.43 (m 9H,

di oxane- H, NCHZ%HQSE [/CH,Glz, 10:90) @MSIMZIQUIC[WH%IMCK&H7%M

det er mi nati on of receptor actl vity Receptor Selection and Anplification

(R- SAT) Assays. The functional receptor 10 assay, Receptor Sel ection and
Apl i i catiNdn-[Zgeiryol BaYiokdeSAhethyl |pj@'diﬁeﬁd-ﬂ WNL(3- i dieenz g d-f4-cat | ons
fromthe procedure descri be reV| ous Braun M R US Patent 5,707, 798,
1998; di dsgbutexsphenylag glamydegtartyatg CIAPMFEPS-198) een conpounds for efficacy at
the 5-HT2A re r I

cul tur ngI at esoﬁ%t‘?‘%%%;o%bgﬂ uenceg?) ﬁ(‘g/{)) %@%@%%‘@t@@@??“@@?ﬁ
wit h pl asmig DNAS msiofigusingahd esme (1Qethgd s 1br Ithe . s)mtaesmeif TBONHGICI 83, ETheS
protocol-s. R-SAT' s were gen raII perfornmed . wth ng/ wel | . of receptor
and 20 ng/SRERYOmREricEXCags, @ dptPali’§r%9 ¥5pe chirgl HE ég%ﬁaﬂys%@@@%‘rﬁi%l n -
construct %oyﬁﬁﬁ! h R r X4eEh

.as descrl e rﬁ??ggl%ﬁl’ ﬁhﬂﬁell-ﬂ' 2A5lr)gge%t§gr]9§§ﬁg%was a%lté?iqgﬁ%g nested
PCR from bHaNNBkMCL@ faja waee idéntiyebiwth J AOAF&EB183es based on the publi shed
sequenge (Saltzman et. al, 20 Biochein. Biophys. Res. Conm 1991, 181,
1469) . "For | arge-scal e transfectl ons, cells were transfected for 12-16 h,
t hen trypﬂ.ﬂlzwﬂﬁﬁ_i%@é hyldeciVRGY (FNog@En, cells were later thawed,
plated at 10, 000-40, 00 s per well of a 96 well plate that contained
drug. Wth botﬁqd%}epﬁoespmf@ewh v ieatarzi et govdied e iAW, f 446 d3 BYTbKMer e
with 5% a r e am t pl at es
and mar keﬁr‘?%en . C |\P|%t 353 ) hlé @%ﬁ?ggﬁggﬁg \%1@%51&1@5@ fcglgq{{eaef&‘% nlﬁ’

- gal act osi2fasemsi)band aEaNo{nBt)rﬁm)eﬂyjl nﬁlﬁo@- g@tea(ﬁddayriﬁn@slsdq)enﬁ@ﬂl:& &n
PBS wi.th 5%, NP-40% bi{el ng colorinetric reaction_was neasured in a
spect r'gphStfeRhepya ?Ue& acid (3 g, 433 mpragl) ip anhydrous peridive. Abp muue Wik

anal yzed yghfg at hBo °@95%1‘ﬁ1§ﬁt RERE Rl Féﬁo&ﬁ%ggauceE%Fésgﬁ%ywdsth Qgsuprﬁ{ ent

maxi mal repression conpared 'to repression by a contr
(ritanser isahdiwastttmltmhmhaffat& BT2R), cqileclel, washetiewidd me)gaid dﬁed)fm 'fvb@zo to

| og( | C50), | at ed cancentratiqn._in Mla N '
produces %@Wgﬁgﬂ (éi{ﬁ g%lgﬁ]h’%'fﬁ g e sehd LCMS m/z 204[M+H] 'H-
NMR (DMSO-dg) & 9.05 (s, 2H), 7.62 (d, 1H, J= 8.6), 7.40 (d, 1H, J = 8.2), 3.61 (s, 2F).

20

4(1,2.4~triazol-4-

vhphenyljacetamide, L-tartrate (141JP 13').
The acid 141JP01 (35 mg, 0.17 mmol), N-{1-[2-(1,3-dioxan-2-yl)ethyl]piperidin-4-
25 yl}-N-(4-floorobenzyl)amine (118AF52-95, 55 mg, 0.17 mmol) and diisopropylethylamine

(52 mg, 0.51 mmol) were dissolved in DMF (5 mL). Bromo-tris-pyrrolidino-phosphonium
hexafluorophosphate (PyBroP, 119 mg, 0.25 mmol) was added, and the mixture was stirred
at 1t for 2 h. The mixture was concentrated and passed onto an acidic ion exchange SPE
cartridge. The cartridge was washed with methanol (8><4 mL} and the remaining product
30 was eluted off the column with 10% NH4OH in methanol (2x4 mL) and evaporated. The
resulting oil was purified as in 121JP34 to give 47 mg (54 %) of 141JP13 as a colourless

oil. The L-tartrate salt was prepared as described above.
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WD 20041000808 PCT/ US2003/ 019747 fn vivo determ nati on of behavi oral
effects Animals and Apparatus. Male NSA m ce (Harlan; San Dei go, CA) were
used as subjects. Mce weighed 20 - 30 g. Animals were?yygew BfTage in
the One Cage system 5 (One Cage; Lab Products, Inc., Seaford, DE) with

beddi ng io folpsugosBed " 0" Cob; Harlan Tekl ad, Madi'son, pApyshihz@id7¢Pm W t h
controlled tenperature 22 1 3C and a 12 hour |I|ight:dark cyc‘fbe %I?Ehts on 6

ar‘r) - V\ﬁf er and st ra;mdard rodent chow (Harlan Teklad) were conti .n_uousl y
(20 %20 x 30 i Kb CHERHG el EntnPe, LEME /st RERITERE: gt sSmiiit

phot ocel | eaiiss 00,91 50T LA ST 0O 1RONAN AGL8 i sHDOkATYN 0 9! G o

usi ng Versamax conputer software ccuScan Instru or
det er m nat 9.6H, pip-B) drficethéd (18, Hd divxang-H, bestyl-dDHA0AdH (werX, alibkane-$1)e8 g9

AL PR L Pl T A I

 Presess oy uhs. peall SR NCH,) 1. 001k h, 9B e&&&%-ﬁvwﬂzigﬂzggi#{—)f‘ijﬁﬁﬁi’z‘f

dose-effect curve as determned in pilof experinents) | ationwith
vehi cl e or(m.dsil, diowanstd. Mvtor activity data were col l ected during a 15
mn sessionin alit room Mce had no prior exposure to the notor cages.

Each dose jor . 2Q dose conbfi nation was tested in a separate group of mce

(n=8)." Mtg‘—%%a?%%mv 1 L d (cm was cal cul ated and averaged

across ani mal s Réceptdd’ SibetioNanPARPTicatiOh (KA ASsal ANV furdfich HIRC
53 ' 3 pijfic & I FPES \/“\}gré élluét eagq?égptbgach

Dunnett's t-test conparions to vehicle contro re con
- dose- rifs ponsay, Reerptordielectine ahbheutifideim Teshnadogyo®8 Al ) ivds caet (with minor

di fferent vehicl e control. was defined.as, the ninpj fect e

(VD) 5 T it B Bt BET R a5 E: Bh gt U b R 19

Tabl e 1 5HE28; WnhdkbHBAA 11985 OMED 111548)i t4 GcRRn COBpKEdsalr pidadP3NURASTHFG47. 6
receptor, Briefly, NINI3T3 cells were grown in 96 well tissue culture plates to 70-80%

cqnﬂuence. Cells were transfected for 12-16 h with plasmid DNAs using superfect (Qiagen

15 Inc.) as per manufacturer’s protocols. R-SAT"s were generally performed with 50 ng/well
of receptor and 20 ng/well of B-galactosidase plasmid DNA. All receptor and G-protein
constructs used were in the pSI mammalian expression vector (Promega Inc) as described
previously. The 5-HT,, receptor gene was amplified by nested PCR from brain cDNA
using the oligodsoxynucleotides based on the published sequence (Saltzman ef. al,

20  Biochem. Biophys. Res. Comm. 1991, 181, 1469). For large-scale transfections, cells were
transfected for 12-16 h, 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 methods, cells were then grown in a humidified atmosphere with 5% ambient CQ; for

five days. Media was then removed from the plates and marker gene activity was measured

25 by the addition of the P-galactosidase substrate o-nitrophenyl B-D-galactopyranoside
(ONPG, in PBS with 5% NP-40). The resulting colorimetric reaction was measured in a
spectrophotometric plate reader (Titertek Inc.) at 420 nM. All data were analyzed using the
computer program XLFit (IDBSm). Efficacy is the percent maximal repression compared

to repression by a control compound (ritanserin in the case of 5-HTya). pICsy is the

. 30 negative of the log(ICsq), where ICs is the calculated concentration in Molar that produces

50% maximal repression.
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In vivo determination of behavioral effects

Animals and Apparatus. Male NSA mice (Harlan; San Deigo, CA) were used as

subjects. Mice weighed 20 — 30 g. Animals were housed 8/cage in the One Cage system
- (One Cage; Lab Products, Inc., Seaford, DE) with bedding (1/8 inch Bed “O” Cob; Harlan

Teklad, Madison, WI) in a room with controlled temperature 22 + 3°C and a 12 hour
light:dark cycle (lights on 6 am). Water and standard rodent chow (Harlan Teklad) were
continuously available in the home cage. For testing, plastic locomotor activity cages (20 x
20 x 30 cm; AccuScan Instruments, Columbus, OH) were equipped with photocell beams
for monitoring horizontal activity. Data were collected using Versamax computer software

(AccuScan Instruments).

Procedure.
For determination of spontaneous activity, test compounds were administered alone
(s.c. 10 min or p.o. 30 min before the session). For hyperactivity experiments, mice were

injected with 0.3 mg/kg MK-801 i.p. 15 min presession (the peak dose for producing

* hyperactivity in an inverted-U dose-effect curve as determined in pilot experiments) in

combination with vehicle or test compound. Motor activity data were collected during a 15
min session in a lit room. Mice had no prior exposure to the motor cages. Each dose or

dose combination was tested in a separate group of mice (1=8).

Data Analvsis,

Distance traveled (cm) was calculated and averaged across animals in a group. An
analysis of variance (ANOVA) and post-hoc Dunnett’s t-test comparions to vehicle control

were conducted for each dose-response function. The lowest dose found to be significantly

 different from vehicle control was defined as the minimum effective dose (MED).
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23 Decenber 2005 WO 2004/ 000808 PCT/ US2003/019797 WHAT IS CLAIMED IS : 1.- A
conpound of Formula | N1 jAr n W1 5 or a pharmaceutically acceptable
salt, ami de, ester, or prodrug thereof, wherein R is Zdlewted®y omthe
group consisting of optionally substituted heterocyclyl, and optionally
substitu cyclyl)Cl_6-alkyl; R2 and R3 are ianﬁﬁﬁg el ected
fron1theh§ggﬁg@%§ﬁglstlng of hydrogen 10 d -6-al kyl an a?%%%% 2r such
that R2 together with R3 forns a ring; mis selected fromthe group

consi stin of 0, i,f and 2; n is selected fromthe group consisting of 1,
2, and 3; : “tlonally substituted aryl or heteroaryl; Wis
selected fizp10 ¢ he group conS|st|ng of oxygen and sulfur; 15 X is selected
from t he group ctopsisting of—optionatty substitutedrnethytene,—optionally

substituted ethyl gne, optionallly saiR&ht Ut @ar2REGRY | B in ARtpL B3Rk ¥
substituted vinyllene, and CH2ZN(Rn), whernein R is slel ected fron1hydrogen

and Cl. 6- @l kyl ; an:gﬁiggls an optionally|substitutdgd aryl or hetefoaryl. 2.
I

The conpotind of clpai ~Whereijn sai d hetierocyclyl |lor said 20
(heter ocygby3yas @ - is optjonakdy sybstiteted W th one or nofe groups
selected fromthe grE%%Egonsis i ng of hydrogen, hal ogen, hydroxy| al koxy,
al kyl, an@l_ami no. |3. The !conpound of claim 1, wherdin said heteropyclyl is
selected fromthe oup conssiting of tetirahydrothijopyran, 4Hpyran,
tetrahydr%%*[&Q, mgg ridipe, 1,8-dioxin, | 1,3-dioxane, 1,4-dioxin
1, 4- di oxape, pI pef - 1, 3- oxathi?ﬁe, l,4-o%5thiin, 1,4 b5 oxat phi ane,
t et r ahydr p- 1, 4- t hilazi n€, WoH 1, 2r oxazi ne, |mal ei m de,|{ succi nimde, parbituric
aci d, thi)barbltu%l acy (J, dioxopr perazine, hydantain, dr hydrouratil,
n%%

nmor phol i ng, triox exahydrp- 1, 3, 5-tni azi ne, tegtrahydrothi ophgne,
t et r ahydr ppaprea-F line, pyryjoliaine, |92 285 Decgnber 2005 WD 2p04/ 000808
PCT/ US2008/ 019797 L S

103NLS69-A 1& iy 96 87

17NLS03B | 85 8.4

17TNLS25 | S) - 94 8.9
_ JNVO”’J%-

2
g
12BNLS22.A |, E;] 98 8.5

118AFa7.88 ‘T:LSJ 105 9.2

_ |09BAF76-85 Q 100 9.1

A3 A '
118AF16-80 N 103 9.1
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pyrralidone, pyrrolidione, pyrazoline, pyrazolidine, imdazoline,

i m dazol idine, 1,3- dioxole, 1,3-dioxolane, 1,3-ditluole, 1,3-dithiolane,
i soxazohne, isoxazolidine, oxazoline, oxazolidine, oxaZdlcaibaiaes
thiazoline, thiazolidine, and 1,3-oxathiolane. 4. The conpound of clain13,
wherei n g ocyclyI' is selected fromthe 5 group Sans :
1, 3- dloxane Oﬁﬁgﬁﬁloxolane, and tetrahydropyran. 5. Thg conpgﬁﬁgﬁgz claim
1, wherein R is selected fromthe group consisting of an optionally
substituted (heterocyclyl)nmethyl, an optionally substituted
(hEterOCyﬁIélgEigﬁl or_an optlonally substituted (heterocyclyl)propyl. 6.
The conpo D lerein Rt is an optionally substituted 10
(heterocyclyl) et hyl of claim1, wherein R2 and R3 are
hydrogen. 8. The cd%%guﬁgﬁgﬁﬂgﬁgﬁﬁgﬁ wherein mis 1. 9. The conpound of
claiml1, wherein nis 1. 10. The conpoundRpf claim1l1, wherein Wis oxygen.
15 11. -The conpound of claim 1, wherein Aft is an optionally substituted
~aryl. 12. The conpound of claim1, wher Ar' is 4-substituted aryl. 13.
The conmpound of claim1, wherein Art_jgs[sel fI-Oﬂ]the group consi sting

of al kyl -substituted phenyl, al koxy- BU it B phenyl , hal ogen-substituted
phenyl, -hydroxy- substltuted phenyl and asi'no- substltuted phenyl . 20 14.

The corrpound of claim 12, wherein said al Ryl |§1sel ected fromthe group
consisting of methyl, ethyl, propy?s

Ec-butyl and tert-butyl, and
said al koxy is selected fromthe groupjfconsi$ting of nethoxy, ethoxy,
propxy, n-butoxy, sec-butoxy, and tertWbutoxy. 15. The conpound of claim
12, wherein Art is hal ogen-substituted phenyl 25 16, The conpound of

cl ai m 14, wherein said hal ogen is fluorol 17. The compound of claim1,

et Xora AL ARL ISR BTSSRl BARE" Y SUDSt) utco

of claim ]v(&,newﬂaerel n Xis an optionally substituted methylene. 30 19. The
conmpound of cl

erei X i s CH2N orrpound of claim],
wherein Are is So“»ﬁ‘[ep‘gﬁaﬁ% SR Pfe&f’é%"naaﬂopﬂmz%ll gittsAdstreryshlcand m
1, wherein Bﬁalgﬁs‘ﬁ,gﬁgd%t(hgtg&ggdﬁw{ ¢-alky1; Decenber 2005 N WO 2004/ 000808
PCT/ US2003/ 0197

R? and R® are independenily selected from the group consmtmg of hydrogen,
10 Cig-alkyl and halogen or such that R? together with R? forms a ring;

m is selected froni the group consisting of 0, 1, and 2;

n is selected from the group consisting of 1, 2, and 3;

Ar! is an optionally substituted aryl or heteroaryl;

W is selected from the group consisting of oxygen and sulfur;

5 - X is selected from the group consisting of optionally substituted methylene,
optionally substituted ethylene, optionally substituted propylene, optionally substituted
vinylene, and CH,N(R™), wherein R is selected from hydrogen and Cy_g-alkyl; and

Ar? is an optionally substituted aryl or heteroaryl. ' .

2. The compound of claim 1, wherein said heterocyclyl or said

20 (heterocydlyl)C;-G-alkyl is optionally substituted with one or more groups selected from the
group consisting of hydrogen, halogen, hydroxy, alkoxy, alkyl, and amino.

3. The compound of claim 1, wherein said heterocyclyl is selected from the
group c_onssiting of tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin,
1,3-dioxane, 1,4-dioxin, 14-dioxane, piperazine, 1,3-oxathiane, 1,4-oxathiin, 1,4-

25  oxathiane, tefrahydro-1,4-thiazine, 2H-1,2-oxazine, maleimide, succinimide, barbituric

- acid, thiobarbituric acid, dioxopiperazine, hydantoin, dihydrouracil, morpholine, trioxane,

hexahydro-1,3,5-triazine, tetrahydfothiophene, tetrahydrofuran, pyrroline, pyrrolidine,
o | ~92 -




- 22. The compound of claim 20, wherein said substituent on Ar2 is selected
from the group consisting of al kyl, al koxy, hal ogen, %dro%é, an no,
al kyl ami no, heteroaryl, and heterocyclyL 23. The conpoti¥*FP=® m 20,
wherein said substituent on Ar2 is selected from5 the group consisting of

chloro, {idRa6Haockesdr Xy, nethoxy, ethoxy, propoxy,” iso 2 alime P UL OXY,
sec- but oxy, tert-butoxy, trifluoronethoxy, N norpholi ngﬁ?R@%}W@g??di nyl ,

N pyrazolyl, Ntriazolyl and 2-oxopyrrolidinyl. 24. A conpound sel ected

f th U . i Stif f N 1-12-(1,3 .. - . .

o e SRR RS SR N L 2L ot i, 15

. b t bﬁ . , | - 3 1 - - , & . qe .

B oxan Sog P RAR SIS, 1 ARG oY ioihe, ikl Spupglidige, oxazoline,
hydr oxy- 2-GreEelding, opasolijiisoneihiaaclateathiizdbdine, antl  B-exatiNolade.Fl uor obenyyl )

| V- (pi idin-4;yl) -2 (4-isobyt h | tanjjde; N .

(- (5 (5 e Dt mekiy s eRn o SR By b et hettogoivhis selectadofometbey | ) -

2- 15 64- igofptensisig oy1,3 Aetaanties-aiiRyee 0mlliGrdngropah3- (4-
{ (4-Fl uorobenzyl)-[2- (4-isobut oxyphenyl ) acet yll ] am ng pi peridin-|-
yl ) propyl ] pi perd-di nelhe-commonny of elaas ilgwheremR " g stlected diohy theqtrieimiating

N (4- Fl b | )22 (k= | ; 1) - -12-(1-methyl Lidin-2
V1) et by ] pper i R SEPTL kv ilyumeteh” b SOl ¥ dfidlicd
- N-{I - [ 3- ( Zhétemdiopdylethily b mmimhﬂﬁs@sﬁﬁ&ddf(ﬁ@ﬂ&ohpélﬂmb?ym- 4-yl}-N-(4-fluorob

enzyl)- 2-(4-ispobutgxyphenyl)acetam de, dioxal ate; N-(4-Fl uorobenzyl)-N- f
1-[ 3- ( 3- hydr oxyﬁ& perﬁéi ROPNds o8 plaimpi pemibgrein Rylis an ppiigually substituted

i sobutgxy phaakyassiam de, dioxal ate;
N- (4- Fl uorobenzyl ? 2-?'44 sobut oxyphenyl ) - N- 1-[3-(2-met hyl pi peridin-1- 25

yl ) propyl ] pi perf di n-Theybinpoeddiof daim b} wheadia®Re andR{ drefilydeseeh.
enzyl)-2-(4-isqputo henyl ) - 1-( rrolidin-1-yl-

propyl ) pi peri di%ﬁ- 4- ;jlsi‘]%é’f?@i/’&wﬂécla‘&} g%ﬁ%&?"_@@ R

1-[3-(2, 5- D methyl pyrhe@bin@bindlosdidiR] PR dh R i1 di n-4-yl} - N-(4-fluorob
‘enzyl )-2- (4-isobutoxyphenyl)acetam de, di oxal ate; 30

N- (4- Fl uor obenZPt ) - \FhieTompoysl pfclaioklvdtensin B frersiygém- | - yI ) propy! ] pi peri . din

e AR AL e R St gt o . o

oxazol i di n- 3- yliPpr opihelcpimpedindibftidiny | hviteedia mirte 4-kitatedaryl94 23 December

200.5 13. The compound of claim 1, wherein A" is selected from the group consisting
of alkyl-substituted phenyl, alkoxy-substituted phenyl, halogen-substituted phenyl,
hydroxy-substituted phenyl and amino-substituted phenyl.

20 . 14. The compound of claim 12, wherein said alkyl is selected from the group
consisting of methyl, ethyl, propyl, n-butyl, sec-butyl and tert-butyl, and said -alkoxy is
selected from the group consisting of methoxy, ethoxy, propxy, n-butoxy, $ec—butoxy, and

~ tert-butoxy. _

' 15.  The compound of claim 12, wherein Ar' is halogen-substituted phenyl.

25 16, The compound of claim 14, wherein said halogen is flnoro,
| 17. The compound of claim 1, wherein X is selected from the group consisting
~of optionally substituted methylene, optionally substituted ethylene, and CH,NER™.
| 18. The compound of claim 16, wherein X is an optionally substituted
methylene.

30 19.  The compound of claim 17, wherein X is CH;N(RN).

20. The compound of claim 1, wherein Ar is an optionally substituted aryl,
21.  The compound of claim 1, wherein Ar® is 4-substituted aryl.

-93 -




WD 20041000808 PCT/ US2003/ 019797 N
[ 2- (4- Fl uorophenyl ) et hyl ] - 2- (4-i sobut oxyphenyl )-N-{1-[3-(4-(S)-isopropyl -
ox0- oxazol i di n-3-yl ) propyl ] pi peri di n4-y1}acet ami de, oxaPdssember 2005
N-[ 2- (4- Fl uorophenyl )ethyl ]-N-{ 1-[3-(4-(S)-isopropyl -2-o0xo-oxazol i din-3-
yl )prop n-4-yt ¥-2- (4- propoxyphenyl ) acet am-de,
N-(4-Flu Jﬁ’gﬁ@f}% N-{1--[3-(4-(S)-isopropyl-2-oxo- oxaf%zﬁﬁﬁgggl
~yl) propyl ] pi peridin-4-yl}-2-(4- propoxyphenyl )acet am de, oxal ate N f

1-

[

[2(13D|oxan2y|)ethy|]p|per|d|n4g (4f|uorobeAl¥I 2-(4-

sobut oxyphenyl%cet%‘ﬁ epapoyné phelaim 20, wherein said substituent on Ar” is selected from
N-{1-]2-( =2 .

N[ 2- (4-11 uo?{(:)a[‘)l otk %“’%%3 "(]“gd’&e%éﬂg&bﬁ?%?%x‘%h%?f?ﬁ)%‘%?&?ﬂ"dB‘?te’i’j’%'é}fla%“é’: N-
{ heterocyclyl

1--[2-(1, 3- D oxan- et hyl eridin-4-yl}-N 4-f |l uorophenyl )ethyl]-2- -
(4_[prgpoxyphe®| ) y ]tgggp lrg ONPVheremsal subshment OILAIBIS se%ec)ted f_rgm]

(1-[2-61, %%@gg%ﬁsﬁfﬁﬁg%mﬂl&rel ﬂﬁ&ﬂodié%éxy | phethb A efilod) rﬁ@ﬁ&?}y ks?op?op%ﬁy, -

pr opoxyphen etamde, tartrate;

N-{ 1- [ 2- ( DuBexyi oscarudxy] )tetiHbuioxyi pefludiomethoxly} -Nn{atplidlingt, oblepyaydljdinyl - (¥-
rtrate, .N-{1-[2-(1, 3-D oxan

I sobut b
I2-S§I ;Je?)%ﬁ%gﬁ‘%@ﬁg tﬁa‘%‘lﬁla}“dlt\f‘("z?pW%‘?‘Bﬂenzyl )-2-(4- fluorophenyl)acet ani de,

Ctartrate; N { 24 Acomﬁound selected from the oup consistin.
1-[2-(1, 3-Di oxan peridi n-4- %r 4f|%orobenzy|)-2-p-- 20

t ol yl acet ani de Ni{éﬂéﬂéﬁ@mmﬁeﬂzﬂﬂﬁhﬂﬂmﬁe —P‘H=y1}—N—(4-ﬂuorobenzy1)-N~(4-

1- L:[nggy @bwbézﬁ%?%%éﬁi?g#‘ﬁﬁ ﬁﬁl N3 4I g/l I}\|-~|{\l_(4-- fl uorobenzyl ) acet am de,

ta
1-[2- (1, 3-di oxam{Z{xi(i Btlhbbb{irpﬁweﬂﬁﬂl}ftﬁbnﬂin}-él-yﬂ' ~Ni@-=fidovsicabanzy)@cet an de,
tartrate; 25 N-{ 2,2-Di - di oxol an

4-

2-

1-

1-

is

) et hy|11Y64%érZi aqeﬁly 9P?XYBP1(64¥ RestrGige fagpale;

but
(170 D3 on R oG O S 8o M isphuiopphomacelamides | . g
(1, 3- Di ox dﬁ-{m{w;s,é;mmhemlmpendim-yuambpymmmmhaqnpmo@ﬂhoroaeml)-z-
t
u[gxyﬁggn‘% %ﬁl‘é{ﬂac he &ﬂ %@‘H@a%‘iﬁﬁ@ﬁﬂ%ﬁ’ﬂdﬁ yl} N (4-fluorobennzyl)-2--(4-
uor onl et hyj. [#J@n )Iﬂﬁ@xfoﬁéﬂz?ﬁ [2t@1&6@&&wﬁeﬂﬂya%%m%wbén&ﬁl 1-

I
2-(1, 3-di oxan-4 ) etliyl-Jpiperidin-4-y
r obenzgr] )f%é]pm& -garbp)ayl@ acidmethyl ester, dlhydxochlonde

N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- {1-[2-(1-methylpyrrolidin-2-
yDethyl]piperidin-4-y1} acetamide, dioxalate;
20 N-{1-[3-(2,6-Dimethylmorpholin-4-yl)propylpiperidin-4-y1} -N-(4-flucrobenzyl}-
2—(4-isobut0xypheny1)acetamide dioxalate;
N-(4-Fluorobenzyl)-N-{1-[3-(3-hydroxypiperidin-1 -yl)propyl]p1pend1n—4 y1}-2-(4-
~ isobutoxyphenyl)acetamide, dioxalate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)}-N- { 1-[3-(2-methylpiperidin-1-
25  yDpropyl]piperidin-4-yl}acetamide, dioxalate;

[
rt
yl
(4-
[ 2-
[ 2-
sob
N{1
i f
[
0]

tr
(1-
flu

N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{ 1-(3-pyrrolidin-1-yi-
prdpyl)piperidin-4—y1]acetamide, dioxalaté; |
N-{1-[3-(2,5-Dimethylpyrrolidin-1-yI)propyl]piperidin-4-y1}-N-(4-fluorobenzyl)-2-
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N (4 Fl uor obenzul o 0 TuRpPa R STl AR AR SR ey 5.
yl) pr opy! fpoyobenziiyacataryidealedtaeri de, oxal ate; 23 Decenber 2005
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y1} -N-(4-fluorobenzyl)-2-(4-
hydroxyphenyl)-acetamide, tartrate;
20 N-{1-[2-(1,3-Dioxan-2-yl)ethyl|piperidin-4-y1}-N-(4-fluorobenzyl)-2-(4-
methoxyphenyl)-acetamide, tartrate; .
| N-{1-{2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y1}-N-(4-fluorobenzyl)-2-(4-
- isopropylphenyl)-acetamide, tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-yl } -N-(4-flucrobenzyl)-2-(4-
25 triﬂuoromethoxy—phenyl)acetamide, tartrate;
N-{1-[2-(1,3-Dioxan-2-yl)ethyl]piperidin-4-y1}-N-(4-fluorobenzyl)-2~(4-
ethoxyphenyl)-acetamide, oxalate; |
N-{1-[2-(1 ,3~Dlioxan—2—yl) ethylpiperidin-4-yl}-N-(4-fluorobenzyl)-2-(4-
isopropoxyphenyl}-acetamide, oxalate;
30 N-{1-[2-(1,3-Dioxan-2-yl)ethylJpiperidin-4-y1}-N-(4-fluorobenzyl)-2-
phenylacetamide, oxalate;
| N-{1-{2-(1,3-Dioxan-2-yl)ethyl|piperidin-4-yl} -N—(4—ﬂuorobenzyl)—Z—[4~(2—

fluoroethoxy)-phenyl]acetamide, oxalate;
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WD 2004/ 000808 PCT/ US2003/ 019797 N-(4-Fl uor obenzyl ) - 2-(4-1i sobut oxyphenyl )
N-{1-[3-((S)-4-nethyl-2-oxo- oxazolidin

3-yl ) propyl ] pi peridin-4-yl }acetanide, tartrate; 23 December 2005
‘N- (4- Fl uor obenzyl ) - 2- (4-i sobut oxyphenyl )

N-{1-]3- (,‘(0'?-0 ! - 2-"oxo- oxazol i di n-

3-y1l) - propy (ﬁ pi per| d| n-4-yl }acetam de, oxalate; 5 PCL/USZN3M019797

N- (4- Fl uor obenzyl ) - 2- (4-i sobut oxyphenyl )-N-{1-[ 2- (1, 3- oxot hi ol an- 2-

1) et hyl 4- L-tartrate; 2-(4-B henyl
1150 (1, 57 of el B4 Fimpby b aren- 4 et piperidin-4 Y1 N3 Tiotobenzyl)-2-

fl b ] N- 1-12-(1,3

- Dug)r(gnegzgtli e?‘ﬁ%ﬁﬁepe |g?%§ﬁ1§te1\l-(4{fl uE)roE) enzyl)-2-(4- 10

|1 s?guE 31/I gm no- pNe(ginIl)Lembﬁxﬁy;)d%}(4—13051&03;%&&5(?—[[@&_{% £2-]S(|R)4-n1§thyl-1 I3) mgxa(nfu
-[2-(1, 3- -2-yl)e [ i din-- uor obenz -
propyl arni%c%ﬁi %‘Q%:‘B%é%i Bgalgiiet%aﬂqt%zt ey N- { Y

1-[2-(% 3-Di . ) N6 A1 L AdQIC “2-(4-(3-

L E ; OI(o rlsopyl ox algn(al Mgéé@gag%yl B {lffs%)gétgxsﬁ)h)éh}qy (12 @pmaBERI b-dodotad -3
N-{1-[2-(1¥ lhxamcﬁmﬂ-})léadﬁwm@e pﬁalat&;n 4-yl}-N-(4-fluorobenzyl)-2-[4-(2-

T2 (175 i oxal bR et BB 2 Ak TS e bk orsbnpy)-2-

i sobut yl sufstigstyiltomeny @@@in@ds ffalate; tartrate,;
N-{1-[2-(1, 3-Di oxan-2-yl)ethyl )p eri di n-4- yI} N-(4-fl uorobenzyl)-2-(4- 20

i odophenyl ) -ac eNa(ﬁrElﬂ@mbﬁnzﬁfBrN-r{ét[ +((S)-4-methyl-1,3-dioxolan-2-yl)ethyl] ~ piperidin-4-

2-(4- I t hyl din-4-yl} N (4-
{1 tior oono -t bitblordatd b Pap bR, by ) Bl ET Dot il ) pheny ]
N-{1-[2-(1, 3- di Bx@Fidenpbyet)yl- Q@is@@hpﬂpﬂcrﬂd)—N—{ 1-[2~((S)-4-methyl-1,3-dioxolan-2-
yl}-N-(4-fl orcigenzyl)acetam de, L-tart

N-{1-[ 2- (1yl§°'ﬂa’ RIS Ay Bass) Wp@%l%n 4 yI}N—(4 f I uor obenzyl ) - 2- ( 4-

Z hol 4-yl \

21, é:gﬁgiagg@?F%z?%%ﬂtmy mézg (RAGIERISY 3 Moy PO B
| -1- vyl omnibdsypheny faatide, okhlafe; 1-[ 2- (1, 3- Di

F-neth%ggthyl]m di n: 4- L thﬁ fISo " f\; (5 éé oxan vh-

i sobut xyphenywp@cﬂg ﬁg\{/ ]‘_2' ?p‘g? Elﬁp)%y { [2-(2, ,S—tﬂmethyl-l 3-dioxan-2-

1-[2-(1, 3- ﬂd@%yl?ﬁrpén&in)@ﬁzf}%&ﬁhﬁ@ rd}ﬁla@e 4-yl}
-N-(4-f I uorobenzyl ).-2-(4-pyrazol phen acetanude, L-tartrate; -100
N-(4-Fluorobenzyi)-2- (4~1sobutoxyphenyl¥-1\%-{1-[2—(2—methyl—1,3~dioxolan—2—
yl)ethyl]~p1per1d111—4-y1} acetamide, oxalate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-{3-(1,3-dioxolan-2-
20  ylpropyl]piperidin-4-y1} acetémide, tartrate;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-(3-piperidin-1-yl-
propyl)p1pendm—4—yl} acetamide, dihydrochloride;
N~(4 -Fluorobenzyl)-2-(4-isobutoxyphenyl) N—{l [2—(tetrahydropyran—2—
yloxy)ethyl]-piperidin-4-yi} acetamide, oxalate;
25 N—(4~Flu0robenzyl)—2 -{(4-isobutoxyphenyl)-N- {1-[3-(2-oxo-piperidin-1-
yl)pmpyl]p1pendm— -yl}acetamide;
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-[3-(2- oxo—pyrrohdm—l—
yhpropyl]piperidin-4-yl} acetamide, hydrochloride; ‘
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N- { 1-[3-((R)-4-isopropyl-2-0x0-
30 oxazolidin-3-ylpropylipiperidin-4-yl}acetamide, oxalate; -
N-(4-Fluorobenzyl)-2-(4-isobutoxyphenyl)-N-{1-{3-(2-ox0-oxazolidin-3-
yl)propyl]piperidin-4-yl}acetamide, oxalate;
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23 Decenber 2005 N-[1-((R)-3,5-D hydroxypentyl) pi peridi ne-4-yl]

N- (4-fl uorobenzyl)-2-(4- isobutoxyphenyl)acetam de, tartrate; N
{1-[2-((4R) -1, 3-Di oxane-4-yl) et hyl ] pi peridi ne-4-yl } 23 December 2005
-N-(4-fluorobenzyl) - 2(4; i sobut oxyphenyl ) acetam de, tartrate; and N-{

1-[2- (1, P yl)ethyl]pi peridin-4-yl} N-(4-fl'uor (1,2, 4-
triazol -4-yl%af)lﬂ@g§8[] acetam de, L-tartrate. 25. A net howgﬁhslég%ﬁng an
activity of a nonoamine receptor in vitro conprising contacting the
nonoam ne. receptor with a conpound of claiml1l. 26. A nethod of inhibiting
an activation bﬁ(@hm%myh)&—(@mbutoﬁmhmvl){h?—dl [3-¢tDrdwictiyl-2expact i ng t he

nonoam ne rec 0 of .claim 27 Use of a therapeutically
effectlveom 088@%‘ 'glfﬁé?%ﬁt ﬁ manuf acture of a

nedi canent for N(deﬂhbﬂﬁe@ﬂf} SEAHRLERRIHHINOT)- NS ggi(@)aﬂeﬂwmo@om@gﬁi@ume
receptor. 28. The use of claim27, wherein the disease condition is

sel ect ed 3wbnpronwllpigesidip-dchadesmide qxelaies hi zophreni a, schizoaffective

disorders. psyRNOSRoribiy AUSES AENORIN (1999, 3L HBuRLRGL > observed

with tthe treatmne C ‘néuro i’50or ers Wth a selective

ser ot oni nyhehplpiseridint-} icxanfid&RlJartrad; The use of claim 28, wherein said
neurodegeneratl ve di sorder _is selected. from Al zhej ner! s dj sease,

Par ki nson' s di & S%OWEWY@OHV{M@F@&@&X“F?@NEH{Y RingHdin-4 PRt : a,
S_pl nocer eﬁ%ﬂ B‘Emﬁﬁ r&ggﬁad@qg aﬁyﬂél ngton's di sease. 30. The use of claim 27,
e 8I se Qe con

wherein t ition s selected fromthe group consisting of
Reynaud' s Pheann{ahéZ (mmmanez-ththe})p@mdmm-y]t}IﬂN{QMhlsfcfb,enz.gd)sb{{Apasm

i schem a, Ss i et ics, Tourette's syndrone,
dyski Ttesi ’53 ﬁf‘%’ﬁl‘? Ph?ﬂ*'iﬁ ‘ﬁ%‘ﬁé{i @W}Q rigidity, bradykinesia, psychonotor
sl owi ng, addi CN-onf 2—{1”?@9&&?&92-y2é&9bﬁi‘peﬁ&'iﬂ1&§d}%(4%bﬂ:lh@n@q}j2 g4ion, and

ni cotine addiction, sleep disofders, appetite disorders, and decreases in
| i bi do anﬁ%ﬁh@uh@tﬂm@bfl)pﬁ@ibmmlft&ﬂatﬂhe use of cl a| m 27, wherein the

32 “The use of Mol a o B IIGHE 0Nk g Pulac B oA oo BB AL 370 O

activati mmbr@yﬂﬂﬂ@ﬁm)i&tdnﬁﬁem—%trat% The use of cl al m 27, wherein the
di sease condition is assqciated with _increased actjvity of nonoam ne

receptor. 23 Dbtéhbetl.2duexa2-vhgdyhpwesdingt-yiin44-lugrbieard)-2ig-Gonoani ne
receptor b)?oﬁ&n%ﬁdﬁlt PRA)Bhenyl)acetamide, L-tartrate;

N-{1-{2-(1,3-Dioxan-2-yl)ethyl)piperidin-4- yl}—N—(4 fluorobenzyl)-2~(4-
isobutylsulfanyl-phenyl)acetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-yhethyl)piperidin-4-yl}-N-(4-fluorobenzyl}-2-(4-
20  iodophenyl)-acetamide, L-tartrate;
2-(4-Acetophenyl)-N-{1-[2~(1,3-dioxan-2-yl)ethyl)piperidin-4-y1} -N-(4-
fluorobenzyl)-acetamide, L-tartrate; ,‘ ‘
2-[4-(1-Hydroxyiminoethyl)phenyl]-N-{1-{2-(1,3-dioxan-2-yl)ethyl)piperidin-4-
y1}-N-(4-fluorobenzyl)acetamide, L-tartrate; '
25 N-{1-{2-(1,3-Dioxan-2-yDethylypiperidin-4-yl}-N-(4-fluorobenzyl)-2-(4~
morpholin-4-yl-phenyl}acetamide, L~tartrate; |
N-{142-(1 3-D1oxan—2-yl)ethyi)plpendm 4—y1}—N—(4—ﬂuorobenzy1) -2-(4-pyrazol-1-
ylphenyDacetamide, L-tartrate;
N-{1-[2-(1,3-Dioxan-2-y1)-1-methylethylipiperidin-4-y1}-N-(4-fluorobenzyl)-2-(4-
30  isobutoxyphenyl)-acetamide, I-tartrate;
N-{1-{2-(1,3-Dioxan-4-yl)ethyl)piperidin-4-y1} -N-(4-fluorobenzyl)-2-(4-pyrazol-1-
‘ylphenyl)acetamide, L-tartrate; '
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receptor. 35. The use of claim 34, wherein the serotonin receptor Is the

5-HT2A subcl ass. -102
23 December 2005

N-[14{(R)-3,5-Dihydroxypentyl)piperidine-4-yi]-N-(4-fluorobenzyl)-2-(4-
- isobutoxyphenyl)acetamide, tartrate;
N-{1-{2-((4R)-1,3-Dioxane-4-yl)ethyl|piperidine-4-yt } -N- (4-ﬂu0r0benzy1)-2(4-
isobutoxyphenyl)acetamide, tartrate; and
N-{1-2-1,3-Dioxan-2-yhethyl|piperidin-4-y1} -N-(4-fluorobenzyl}-2-[4-(1,2,4-
triazol-4-yl)phenyl]acetamide, L-tartrate.
25. A method of inhibiting an activity of a monoamine receptor in vitro
comprising contacting the monoamine receptor with a compound of ¢laim 1.
26. A method of inhibiting an activation of a monoamine receptor in vitro
comprising contacting the monoamine receptor with a compound of claim 1.

27. Use of a therapeutically effective amount of a compound of claim 1 in the

manufacture of a medicament for treating a disease condition associated with a monoamine

receptor.

28. The use of claim 27, wherein the disease condition is selected from the
group consisting of schizophrenia, schizoaffective disorders, psychosis, drug induced
psychosis, and side effects observed with the treatment of chronic neurodegenerative
disorders with a selective serotonin reuptake inhibitor (SSRI).

29. The use of claim 28, wherein said neurodegenerative disorder is selected
from Alzheimer's disease, Parkinson's disease, Lewy Body Dementia, Frontotemporal
Dementia, Spinocerebellar Atrophy, and Huntington's disease.

30, The use of claim 27, wherein the diseaée condition is selected from the
group consisting of Reynaud's Phenomena, migraine, hypertension, thrombosis, vasospasm,
ischernia, depression, anxiety, motor tics, Tourette's syndrome, dyskinesias, on/off
phenomena, tremor, rigidity, bradykinesia, psychomotor slowing, addiction, including

“alcohol addiction, opioid addiction, and nicotine addiction, sleep disorders, appetite
disorders, and decreases in libido and ejaculatory problems.

31. The use of claim 27, wherein the disease condition is associated with
dysfunction of a monoamine receptor.

| 32. The use of claim 27, wherein the disease condition is associated with
activation of a monoainine receptor.

33. The use of claim 27, wherein the disease condition is éssociated with

increased activity of monoamine receptor.
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34.

receptor.

35.

subclass.

23 December 2005

The use of claim 27, wherein the monocamine receptor is a serotonin

The use of claim 34, wherein the serotonin receptor is the 5-HTZA
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