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roles are less clear. MCH has been reported to participate in a variety of
processes including feeding, water bal ance, energy metabo?i&angdderal 15
arousal /attention state, nmenory and cognitive functions, and psychiatric
di sorders (for reviews, see Baker, 1991; Baker, 1994; Nahon, 1994; Knigge
et al., 1996). Its role in feeding or body weight regulation is supported
by a rec publication (Qu et al., 1996) i,hg 20 that MCH
is overex(é{r%e?éogkz@%ﬁ t he hypot hal amus of ob/ob m cggﬁg#%%};@é‘lsmth ob/ +

m ce, and that fasting further increased MCH nRNA in both obese and nor mal
mce during, fasting. MCH al so stinuldated feeding in normal rats when
injected into the lateral ventricles (Rossi et al., 1997).° 25 MCH al so has
been reported to functionally antagonize the behavioral effects of -MsH
(Mller et al pacd&@3im @nzed afveeirorl , 1996; Sanchez et al., 1997); in
~addi tion, stress has been shown to increase POMC nRNA | evel s while 30
decreasing the MCH precursor preproMCH ( I\/CI—?_'%WRNA |l evels (Presse et al.,
1992). Thus MMAEFEN SHCPEUER-1EA BPHI®Gr a‘?’E@’e uf oFEPHiCd@PRY3F ved in t he
reaction té stiesslins veblatzd i rfreme reggudmidi onltoflepeledi Agsand sexual
activity (Bakeituik39ies KRhggehetetlal,, 1996). 3b Bishanuarys 200dc WO

2004/ 004714 PCTLUSA003/021:3dBe odheohi o000 ake1gbifCkS 0f, Mot ar € Del i eved
to be nediate ad'?/ ﬁgem fi {r%ﬁﬁ% or.sS. rAltg.sl,et |o§t}r%gm i g2 nid (%' I\;% MCH) was
reported to eXft BI¥ SFEPPT B Reihg T o brain Shenbr andS "But® vias unusabl e
for saturati ofuatidiopsesantagorists REr 915 f i Hpmplase ¥EH (Aé8r ém#e? er i ned
(Drozdz and Eketdss, is highly conserved between rat, mouse, and human,
’ exhibiting 100% amino acid identity, but its physioclogical
roles are less clear. MCH has Dbeen reported to
participate in a variety of processes including feeding,

water balance, energy metabolism, general
15 arousal/attention state, memory and cognitive Functions,
and pesychiatric disorders (for reviews, see Baker, -1991;
Baker, 1994; Nahon, 1994; Knigge et al., 1996). Its role
“in feeding or body weight regulation is supported by a
recent Nature publication (Qu et al., 1996) demonstrating
20 that MCH is oVerExpressed in the hypothalamus of ob/ob

mice compared with ob/+ mice, and that fasting further
increased MCH mRNA in both obese and normal mice during
fasting. MCH also stimulated feeding in normal rats when
] ‘injected into the‘lateral ventricles (Rossi et al., 1997).
25 '
MCH alsc has been reported to functionally antagonize the
behavioral effecte of -MSH (Miller et al., 1993; Gounzalesz
et al, 1996; Sanchez et al., 1997); in addition, stress
has been shown to increase POMC mRNA levels while
30 ' decreasing the MCH precursor preproMCH (ppMCH) mRNA levels .
(Presse et al., 19952). Thug MCH may serve as an
integrative neuropeptide involved im the xeaction to
stress, as well as in the regulation of feeding and sexual
activity (Baker, 1991; Knigge et al., 1996).
35



1995). Radi oi odination of the tyrosine at position thirteen resulted in a
ligand with dramatically reduced biological activity (see frvay200dd
Eberle, 1995). In contrast, the radioi odination of the MCH anal ogue 10
(Phe", Tyr"]-MCH was successful (Drozdz et al., 1995); the |Iligand retained
bi ol ogi cal activity and exhibited specific binding to a variety of cell

|l i nes including nmouse nelanoma (B16-FI, AF, and AF-7), PCl2, and COS
cells. | WwWoARAmTEel | s, the K, = 0.118nM and t he BCT/US002138 sites/cell.

| mportantly, the binding was not inhibited by -MSH but was weakly
inhibited by rat ANF (Ki = 116 nMvs. 3 12 nMfor native MCH) (Drozdz et
al., 1995). More recently specific MCH binding was reported in transforned
ker at i nocyt es TiBlrigaogi @il effectsoSy MCHnarediedhorrd tel bs ®GigErdbzdz et al .,
1998), where pROkS:ciEOSSrddepkbity H udtiesateauUQaeatia 1] -Mbe) receptor is a

menbrane pr ot gé%r%&htgnexlﬁ%@@r %Béca.’f% eBi‘x‘xﬂ‘th%QBEaPJ rﬁférb§9né%Da| tons,
conpati bl e t he nol af# ar \/velga ran of i rfamly of
receptors. ’r“éd MBRUCEPER G gr BFhi B es ol R’/E?’F'ZSS?e 8 F8# 1 ocal i zati on
usi ng thi s5I i ghFHiRAY B edhar SfFEPt ctPteHEINgEt . (PFREAZ 0&BE I ZREFEN and

bi ol ogi cal actpss)t.i ezadfoib@hbypephi def theggeptostithat athe pwsduladt i on of MCH

receptor acti vhiMebRYrefrbg usehuhiddhaa wﬁ@ﬁbafan@fu&m@a&%aaéé‘d
applications., The Egéle gJ%l &Jee%qbgcgz i S,d h‘ﬁ)&? act erized of its
P I t at er aI

potenti al cllnlca expressed 1 n hypothalanus a
brain area i nﬁ‘PIi‘tESFEd |1hhet hgaﬁéﬁiﬂdéf’?‘ﬂﬁn f oft hFist Wi HAFARYEI"S(Grillon et

al ., 199710 réeent Fyr'draé%Hners35uaceasduB, (Oxlekéh edr @l - pot®At ; oftexi geni ¢
agents, have bepmd séiifed Gibaveicser yeiSiviy andl ecalvized ispacifidVCH in the
lateral hypot Qﬁlﬁﬂys l!osagur\o%.iri@{y alog, J%398) 11 MEH f@ilﬁﬁﬁ'lg]aﬂ&?gé/ 2007
melanoma (B1l6-F1, G4F, and G4F-7), PCL2, and COS cells.
In G4F-~7 cells, the K, = 0.118nM ‘and the Brox ~1100 -
15 =sites/cell. TImportantly, the binding was not inhibited by
-MSH but was weakly inhibited by rat ANF (Ki = 116 nM vs.
12 nM for native MCH) (Drozdz et. al., 1995}. More
recently specific MCH binding was reported in transformed '
keratinocytes (Burgaud et al., 1997) and wmelanoma cells
20 {(Drozdz et al., 1998), where photo-crogslinking studies
suggest that the receptor is a membrane protein with an
apparent molecular weight of 45-50 kbaltons, compatible
with the molecular weight range of the GPCR superfamily of -
receptors. No radicautoradiographic studies of MCH
25 receptor localization using this ligand have been reported

as yet.

‘The localization and biological activities of MCH peptide.
suggest that the modulation of MCH receptor activity may

30 be useful in a numbér' of therapeutic applications. The
role of MCH in feeding is the best characterized of its.
potential clinical uses. MCH is expressed in the lateral

. hypothalamus, a brain area implicated in ‘the regulation of
thirst and hunger {Grillon et al., 1997); recently orexins

35 A and B, which are potent orexigenic agents, have been
shown to have very similar localization to MCH in -the
lateral hypothalamus (Sakurai et al., 1998)}. MCH mRNA



WO 2004/ 004714 - PCT/ US2003/021348 4 levels in this brain region are
increased in rats after 24 hours of food-deprivation (HerdJamanrF&a7man,
1997); after insulin injection, a significant increase in the abundance
and staining intensity of MCH i munoreactive 5 perikarya and fibres was
observed concurrent with a -significant increase in the |level of MCH nRNA
(Bahj aoui - Bouhaddi et al., 1994). Consistent with the ability of MCH to
stimul at e WR¥HNH4 n - 10 rats (Rossi et al., 1997) PCHUSHBOYBSer vat i on t hat
MCH mRNA | evels are upregulated in the hypot halam of obese ob/ob mce
(Qu et al., 1996), and decreased in tle hypothalam of rats treated with
| eptin, whose food intake and body weight gains are also decreased (Sahu,
1998) . MCH appeatls if ihdsabtaiasregibnmns dnefeagft agbArst 3£t e mel anocortin
systemin itspeffechs GRoliongrinitdke ansdroa hadnorelmsecr 8890 within the
HPA (hypot hal appnl tlLary/ adienal, ol slodileucyico Slcrabse &O9e Toget her

a ro

t hese data sugges e tor .endqgenou IRt NG Lat | of energy
20 bal ance an&8®¥¥epohsa~t o5 E8E, lgﬁ%flsﬁr%g\l\//i%ge I‘g:Hr g&t%: gﬁa egu‘ge? t he

f
devel opnent opesikeriti erdonbiduRts et | TRFCATSMWCACRFEEERt 0r*d®For® use in the
treat ment of ebgsiriyamndnste@esinr citat ddveli 6 M FIRNAS (BapigPrispeci es

studi ed to dapg,,@aiBd0hL1POorMkon, of the neurons of the MCH cell group
occupies a rather constant |location in those areas of the | ateral

hypot hal anus and subt hal anus where they lie and b .pari_of sone of
the so-cal | edCensgigtrapyiahi B abl]r?ﬁ%’o?gé']cjl}[cﬁ? & .mﬁ%s?e?%%l?ﬁv% ve

substanti alo statat@osanctpalii d8?Ugdr Bhe IRES2ELPR FReF 187t FBY% hal anus and
cerebral cortex,.iRyRQthalAgutatdl 8aS tnaNEyotRi PiaCak csnrecbl/ans t o
subthal am ¢ nl;ln(i:cgu(sdu et al., 1996), and decreased in the hypothalami
of rats.treated with leptin, whose food intake and body
weight gains are also decreased (Sahu, 1998). MCH appears
15 to act as a functional antagonist of the melanocortin
system in its effects on - food intake and on hormone
secretion within the HPA (hypothalamopituitary/adrenal
axis) (Ludwig et al., 1998). Together these data suggest a
role for endogenous MCH in the regulation of energy
20 balance and response to stress, and provide a rationale
for the development of specific compounds acting at MCH
receptors for use in the treatment of obesity and stress-

related disorders.

25 In all species studied to date, a major portion of the
neurons of the MCH cell group occupies a rather constant
location in those areas of the lateral hypothalamus and.
subthalamus where they lie and wmay be a part of some of
.the so-called ‘‘extrapyramidal’’/ motor circuits. These

30 involve substantial striato- and pallidofugal pathways
involving the thalamus and cerebral cortex, hypothalamic
areas, and reciprocal comnnections to subthalamic nucl;aus,
substantia nigra, and wmid-brain centers (Rittencourt et
al., 1992). In their location, the MCH cell group may

35 offer a bridge or mechanism for expressing hypothalamic
visceral activity. with appropriate and coordinated motor
activity. Clinically it may be of some value to consider



substantia nigra, and md-brain centers (Bittencourt et al., 1992). in
their location, the MCH cell group may 35 offer a bridge o8 Jameradd®&m f or
expressing hypothalam c visceral activity with appropriate and coordi nat ed
notor activity. Cinically it my be of sonme value to consider - --------
- --- 3 January 2007 - WD 2004/ 004714 PCT/ US2003/021348 5 the invol venent
of this MCH systemin novenent disorders, such as Parkinson=s di sease and
Hunt i ngdonY&20848#7#a in  whi ch extrapyrani dal circuPEEURPEORAMSWN t o be

i nvol ved. 5 Human genetic |inkage studies have | ocated authentic hMCH | oci
on chronmosone 12 (12923-24) and the vaiant hMCH | oci on chronosone 5
(5912-13) (Pedeutour et al., 1994). Locus 12g23-24 coincides with a |ocus
to whi ch aut o$BRRIEVABATIGREN T cBHEL ¥FH 5YS5PB it MoypRent| AEE8YS has been
mapped 10 (AuburgersePasfinsod9D2diskaet | gudt Higitingd@92) Chohes imli sease

conpri ses neukdsleyeReralyri®i dH1SONREEs arBChkddthhNg: baNiwildivepont ocer ebel | ar
atrophy. Furthernore, the gene for Darier' S di sease has been 15, mapped

to | ocus 1% 23-24 (Craddoc_,llfﬂé g% ‘%]{1 s di sease_|i

char act eri S o Vam-Ys: areradieci 99 Stﬁ@“reit b °€a5 &4 B?flt&r‘fdhﬁgﬁt al
illnesses in §9Fﬁa orf ghtqriosgme |13 (L33 of). atlﬁethfeuﬁ%ltlla@halﬂ"fc&héocl

neur oanat om cah cipaimbesus sofsdizel MCHPabtahy SAtskem i19sthe natuand human 20

brains, the Mgh gene n@ymrc@@ésewfagha agoqdc@@ndbda%ﬁcﬁlorauége%apr Darier's

di sease. Int ery estl N I %h ase %1 npagt have been nmapped
to this Iocus g ééret §far ere aL}rc"eas 3ﬁe (%P%r chﬁ‘r onic ct)“rapgcute forms of

spi nal muséul éﬁ%ﬂ&ﬁh@és arJras scchld asTé'?Jdﬁ’edEtt o®thr oh¥dme 2885y12- 13 usi ng
genetic |i nkaggsaaf@ ycgqmgr:(%| kieupedeglenerative disorders, including

an olivopontocerebellar atrophy.

Furthermore, the gene for Darier’s disease, has ) been
15 mapped to locus 12g23-24 ({Craddock et al., 1993}.
Darier’s disease 1is characterized by abnormalities I
keratinocyte adhesion and mental illnesses in some
families. In. view of.the functional and neurcanatomical
patterns of the MCH neural system in the rat and human
20 brains, the MCH gene may represent a good candidate for
SCA2 or Darier's disease. Interestingly, diseases with
high social impact have been mapped to this locus.
Indeed, the gene responsible for chronic or acute forms of
spinal muscular atrophies has been assigned to chromosome
25  5gl2-13 using gehetic linkage analysis (Melki et al.,
1990; Westbrook et al., 1992). Furthermore, independent
lines of evidence support the assignment: of a major
schizophrenia locus to chromosome 5gli.2-13.3 (Sherrington
et al., 1988; Bassett et al., 1988; Gilliam et al., 1989) .
30 The above studies suggest that MCH may play a role in
neurcdegenerative disecases and disorders of emotion.

Additional therapeutic applications for MCH-related
compounds are suggested by the observed effects of MCH in
35 other biclogical =systems. For example, MCH way regulate
reproductive functions in male and female rats. MCH
transcripts and MCH peptide were found within germ cells



1990; Westbrook et al., 1992). Furthernore, independent |ines of evidence
support the assignment of a major schizophrenia | ocus to TlaroanszvF
5811.2-13.3 (Sherrington et al., 1988; Bassett et al., 1988; GIlliam et

al ., 1989). 30 The above studi es suggest that MCH may play a role in

neur odegenerati ve di seases and di sorders of enotion. Additional

t herapeutic applications for MCHrel ated conpounds are suggested by the
observed XGWHOMTHf MCH i n 35 ot her biol ogi cal sysPeNEs20B821348xanpl e, MCH
may regul ate reproductive functions in male and female rats. MCH
transcripts and MCH peptide were foung within germcells 3 January 2007 WO
2004/ 004714 - PCT/ US2003/021345 6 in testes of adult rats, suggesting that

MCH may partyi,£i Ratesd N o%t egauicel katgnewaygemndnor twaff e¥@ht M8Y¥i on of early
spermat ocyt es (1.';'?5,{/ a(?: %tl Ierm -cah996dnewEHhddIbe cdigderdivieetdny ofnt 0 t he

. medi al pr eopt?c ar ventr i al | e i mul at ed
sexual actwn?af iY’nSP‘? 1’ Fﬁt g?e(r n&za%ggget 1a9%p %H(YN%\Q gvari ectonm zed

rats prinmed wkideckhy r abfitel | thMoH BGiALI RETPFR el'af'ﬁefl n P%Adrnone (LH)
rel ease Whp! eveaiti-bmddibl antélses urtViTHhi g5 wekhtes) sppirdagetiisizdPez et at.
1997). The zogg.hpceLta, (dmhmzlcgthmt Al nsped . | arige opapidcabnioredof MCH ceII

bodi es, has revi orul%l‘a %& tle. iedMﬁ_ﬁ gtlr“@gyi@; Of)teShigidgor the
pre- ovul at ory’P 58 Ry enzie

I reported to
i nfluence relkadersf gﬁ’tﬁﬂ%ﬁ‘?? “'hfé ?)I%r}onﬁ%% i ncél’ %ﬂ%%%ggﬁn%{ oxyt oci n.
MCH anal oguesrsimyse al@mzbeistf &t - i A%Ptleat iTHY PP éb%‘iftar "8 PTZ seizure
nodel , i njlgctbémagﬁs MaH pidger depudetiiour eofi ndtict Fod  pedieent dtfssei zur e
acti vi ty in both LS, N, 0¥hHBR3 tRLPSas SUgGasiidig thas MzHwent ai ni ng

neur ons nmay ppj_[et Io%f)a%;[o%ylﬂ{ surge (MacKenzie et al., 1984).

MCH has been reported to influence release of pitu'itary

15 hormones -including ACTH and oxytocin. MCH analogues may
also be useful in treating epilepsy. 1In the PTZ seizure
model, injection of MCH prior to geizure induction
prevented seizure activity in both rats and guinea pigs,
suggesting that MCH- containing neurons may participate in

20 the neural circuitry underlying PTZ-induced seizure
(knigge and Wagner, 1997). MCH has alsc been cbhserved to
affect behavioral correlates of cognitive functions. MCH
treatment hastened extinction of the passive avoidance.
response in vats (McBride et al., 19%4), raising .the

25 possibility that MCH receptor antagonists may be
beneficial for memory storage andfor retentiomn. - A
possible role for MCH in the modulation or perception of
pain is supported by the dense innervation of the

' periaqueductal grey {PAG) by M_CH-pos:Lt:Lve fibers.
30 Finally, MCH may participate in the regulation of fluid
“intake. TOV infusion of MCH in conscious sheep produced
diuretic, natriuvretic, and kaliuretic changes in response

to increased plasma volume (Parkes, 1996). Together with

. anatomical data report:i.ng the presence of MCH in ‘fluid
35 .regulatory areas of the brain, the results indicate that
_MCH way be an important peptide involved in the central

control of fluid homeostasis in wmammals.



20 the neural circuitry underlying PTZ-induced seizure (Knigge and Wagner,
1997). MCH has al so been observed to affect behavi oral co8tehare2007
cognitive functions. MCH treatnment hastened extinction of the passive

avoi dance. response in rats (MBride et al., 1994), raising the 25
possibility that MCH receptor antagonists nmay be beneficial for nenory
storage and/or retention. A possible role for MCH in the nodul ati on or

~ per cept i oW(pfoo4/084i4 1S supported by the dense i nnePUHUS23023B48t he

peri aqueductal grey (PAG by MCH-positive fibers. 30 Finally, MCH may
participate in the regulation of fluid intake. ICV infusion of MCH in
consci ous sheep produced diuretic, natriuretic, and kaliuretic changes in
response vol une (Parkes, 1996). Together with to increased plasm

anat om cal datmher epart ENGtibe qFr esepeorein Mokbliaa téadpdor 3wxr mgml at ory areas

of the brain, the L&syhls,dRdpealienddalcnapbddsY DE angbspantant peptide
i nvol ved in the 4%Qtral Ejontr # of fl wg h.%réggls A31 Sydyn apéarrggl s. 3 January
2007 WD 2004/G04714 Pt?lglg 520037621378 7 & rdentification 0f a Gprotein
coupl ed r e@eptepfogBounCiigandadoF elthen tupasy ePEARbF IRIREE T CHRARbES s et al .,
1999; Saito efecaptar $899) . (Likaewse efr elps iddeht i f Tied WEHhagrlpee 5 endogenous
ligand for theshumap eeihabr GisotRilled onpl-80 wheCepbdiite®LEo 1né Lakaye et

al ., 1998). THecl Al ROMR QUifondlof Nk I AHPLANL( NAWaEAIERT MY 1) Was
e oca

reported to b i.zed | reglons of the rat brain associated wth

N i) r
feedi ng behavit6FRE g PHBFBnedFal- afd I8 Bhed?dt TG HYPSEAAT anus). The
| i nk bet wdén MZebthadatus)he &h¢ il pftweRTHI@Ghlf eedlithg RBEeIBEedE st rengt hened
by recent repextSo®rfeeding has been strengthened by recent reports on

the phenotype of MCH-1 knockout mice. Two groups have
shown independently (Marsh et al, 2002; Chen et al, 2002)
that the targeted disruption of the MCH-1 receptor gene .
15 {MCH-1 knockout) in mice results in animals that are
hyperphagic but are lean and have decreased body mass
relative to wild-'type littermates. - The decrease in body
mass is attributed to an increase in metabolism. Each
group demonstrated that the MCH-1 knockout mice .are
20 resistant to diet-induced cbesity, and generally exhibit
weights similar to- littermates maintained on regular chow.

Finaily, synthetic antagonist molecules for the MCH-1 .
receptor have now been described in the literature.
25 Bednarek et al. (2002) have reported on the synthesis of
high affinity peptide antagonists of MCH-1. 1In addition,
a small molecule antagonist of MCH-1 has been described by
Takekawa et al. (Takekawa et al., 2002). This compound,
T-226296, exhibits high affinity for the MCH-1 receptor
30 -(~5-9 nM for rat and human MCH-1), and was shown o
inhibit food intake induced by the intracerebroventricular
application of MCH. These data validate the strategy of '
using an MCH-1 receptor antagonist to treat obesity. '

35 PFurthermore, in our own studies, we have tested MCH1
antagonists in several animal models that are well known
as Jpredictive for the efficacy of compounds in humans
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to inhibit fébebrdarake i nduced by the intracerebroventricular application
of MCH. These data validate the strategy of using an MCH 1 receptor
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tested MCHL antagoni sts | hsseyer anpnd  pedels t Badny envedd known  as
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receptor. The ability to inhibit the activation of the

cloned receptor as measured in in vitro assays 1S

disclosed.

15 Furthermore, the compounds of the present invention may
' also be used to treat abnormal conditions mediated by
inactivation of the MCH-1 vreceptor such as feeding

disorders (cbesity, . bulimia and bulimia nervosal,
sexual/reproductive disorders, depression, anxiety,
20 depression and anxiety, epileptic seizure, hypertension,
cerebral hemorrhage, congestive heart failure, sleep

disturbances, or any condition in which antagonism of an

MCHL receptor may be beneficial.

25 TIn addition, the compounds of the present invention may be
used to reduce the body mass of a subject. Furthermore,
the compounds of the present invention may be used to

treat urinary disorders.

30



Herein, we report the synthesis of secondary am no anillnlg @ %@Eﬁlnes
that bind to the cloned human nel ani n-concentrating hor %

receptor. Additionally, these conpounds selectively bind to the 10

MCH1-r ecept or agai nst other cloned G protein coupled receptor. The ability
to inhibit the activation of the cloned receptor as neasured in in vitro
assays 'vaﬂb&%g9§ed- 15 Furthernore, the conpounds of the present

i nvention "o be used to treat abnormal condPETEROYMREAL ed by

i nactivation of the MCH 1 receptor such as feeding disorders (obesity,
bulima and bulim a nervosa), sexual/geproductive disorders, depression
anxiety, 20 depreSS|on and anX|ety epi l eptic seizure, hypertension,
cerebral henoErreays cfvepbidreart failure, sleep disturbances, or any
condition in wh antagonlsnlof an  MCHL receptor nay be beneficial. 25 In
addi tion, the congbrt?na% DIERE FPESEnttIERY Eift PEIVISEY decomprendt havimgdiee t he
body mass of atwgbjrsct . Furtpernore, the conpounds of the present
invention may be used to tr ) s. 30 3 January 2007 WO
20041004714 PCT/ US2003/ 021 " nvention According to a
first aspect, there is provi g the structure: 5 wherein

----- is CH 0, -CO, -C2-1 - CRiCHy;  whereint is 0 or 1, and
where the cyclic ring containing t is 5 or offehbered; 10 wherein n is an
|nteger from1l to_inclusive, ’

5 vwvherein ----- is CH;, o, -C0-, -CO,~, -CH,~CH,- or ~CHCH-;

wherein t is 0 or 1, and where the cyclic ring containing
£ is 5 oxr 6-membered;

10 wherein n is an integer from 1 to 6 inclusive;

wherein each R, and R, is independently -H, -F, -Cl, -Br, -
I; straight chained or  branched -G, alkyl,
~monofluorocalkyl or polyfluorcalkyl, aryl or heteroaryl;

15 : '

wherein each R, is. independently -H; C,-C, straight chained

or branched alkyl; aryl or heterocaryl, wherein the aryl or
heteroaryl is optionally substituted with one or more -F,

-Cl, -Br, -I, -R,, straight chained or branched ¢y -¢., alkyl,
20 aryl, phenoxy or hetercaryl; and

where two R, moieties taken together can form a Cy-C
" eycloalkyl;

" 25 or a pharmaceutically acceptable salt thereof.



wherein each R and R, is independently -H -F, -d, -Br, - |; straight
chai ned or branched C3-C, alkyl, nonofluoroalkyl or polyf3}danesy 2367, aryl
or heteroaryl; 15 wherein each R3 is independently -H, C,-Cs straight

chai ned or branched al kyl; aryl or heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or nore -F, -d, -Br, -I,
-R'" straight chained or branched C3.-C7, alkyl, 20 aryl, phenoxy or

het.er oar yIWO #%4@irer e two R3 noi eti es taken toget hescrommeofoming a C3- C6
cycloal kyl; 25 or a pharrmaceutically acceptable salt thereof. 3 January
2007 WD 2004/004714 PCT/ US2003/021348,10 According to a second aspect,
there is provided a conpound having the structure: 0 X Rp NH 5 Rz /
wherein each R2 is independently H F, Cd, Br, CNor ClL C, straight

chai ned or braseliedy aoky|secdfa WRBEEH N tXedeS i CHZ R 2285 IMIES 8laki Al ikBean
integer fromyl tQ 6. inclusive. According to a third aspect, there is

provi ded a pharmaceutical conposition conprising a pharmaceutically™
acceptable carrier and a therapeutically effective anount of a conpound as
di scl osed above. According to foug](;ih Xt here is provided a
~pharmaceutical conposition nmade i ng¥Xa qonpound as di scl osed above
and a pharnmaceutically ac i irding to a fifth aspect,

wherein each R, is independently H, ¥, Cl, ér, CN oxr C,-C,
straight chained or branched alkyl;

16 © wherein X is CH, or.0; and

wherein n is an integer from 1 to 6 inclusive.

According to a third aspect, there is pfovided a pharmaceutical

composition comprising a pharmaceutically acceptable carrier and a

therapeutically effective amount of a compound as disclosed above.

According to a fourth aspect, there is provided a pharméceutical

composition made by admixing a compound as disclosed above and a

pharmaceutically acceptable carrier.

According to a fifth aspect, there is provided a process for making a
pharmaceutical composition comprising admixing a compound as

disclosed above and a pharmaceutically acceptable carrier.

In one embodiment, there is provided a synthetic process for making

. any of the compounds as disclosed above.

| According to a sixth aspect, there is provided a use of a compound as
g _disclosed above in the manufacture of a medicament for thé treatment

of a . disorder mediated by the MCH1 receptor.



E

pharmaceutical conposition conprising adm xing a conpound as discl osed
above and a pharmaceutically acceptable carrier. |n one enBQdhasmpt200t here
is provided a synthetic process for making any of the conpounds as

di scl osed above. According to a sixth aspect, there is provided a use of a
conpound as disclosed above in the manufacture of a nmedicanent for the
treatnment of a disorder nediated by i1¢e MCH1 receptor. 3 January 2007 10a

I'n one enbodi nent, there is provided a nethod of treating a. disorder
‘medi at ed b¥%the MCHI receptor in a subject in need thereof conprising

admi ni st er RGP o STHELRYL eblerg iF Broyaseiey Q@R of It reheimapeudicatiéy
effective aeblanedofy amy MOAE retedtRR COMPAUAHLTtOLn nRBAMIBESIH L6Rlrising

conposi ti 0Q$.i@s$saH,.S6 Q§@Em§%8¥qK§ng a pharmaceutically acceptable carrier
In one enbodi nent, the t erapéhtlcally effective anount is between about
0.03 and about 300 ng. In one enbodinent, the disorder is depression. In
one enbodi nent, the .disorder is anxiéety. In one enbodi nent, the disorder
is obesity. In one enbodi nent, the di.sorder is urge incontinence. According
to a seventh aspect, there is provided a use of a conpound as disclosed
above in the manufacture of a nmedicanent for treating a subject suffering
from depression, anxiety, urge incontinence or obesity. One enbodinent is
a nmethod of treating a subject suffering froma disorder selected from
depression, anxiety, obesity or urge incontinence in a subject in need
thereof, conprising admnistering to a subject a therapeutically effective
anount of a conpound as



di scl osed above. In one enbodi ment, the therapeutically effective anount is
bet ween about 0.03 and about 300 ng. In another enbodi men Jartdzey 20050r der
is depression. In one enbodinent, the disorder is anxiety. In one

enbodi ment, the disorder is obesity. In one enbodi nent, the disorder is
urge |ncont|nence 3 January 2007 WO 2004/004714 PCT/U82003/021345 12
Det ai | ed Description of the InventionlThe invention provides a conmpound
havi ng t hghegbpaictitdlly e&eRi RdreBotht B [ankMneVolY dReRébmg/ﬁeﬂicﬁi preach B is

Independ%ar%ac%d%icaq_ Q%mplg fghvé]r&?:scl%rsggla%%vé %td é hggrgacl%ulz cha%_l her O or

NH t hen t'he ot erein Vis roe enoxy or
het er oar yIc°ePiferefaftttie aryl , phenoxy or het eroaryl is opt| onal |y
substituted with one or nore -F, -d, -Br, -1, -ZR3, -ZOR3, 15 - ZR, ,

-ZN(R3) 2, RQ% VA (R S

- (CH2) gSRIBn b Eg%h(‘éﬂr)l‘lc\)lxR?ig %g%%gé?%y %%%Fl%e ggé%nézl '(ﬁg?) or ebr anched
Cl-C.; al3dprt ﬁo?FhéP%%lﬁV%m@r polyfluoroalkyl strai ght chained or
branched C2- C7 al kenyl or al kynyl or C3-C7 cycIoaIkyI

monof | uorgeygl %@]l)g(ylm‘e%t ZQhQOJﬁéFré“}r 993’&&39? &yh. ap 8 eﬁé‘?cﬁ% Xt t wperein W

i s hydrogen, aryl eteroary Wher el aryl eroarvyl Ts
opti onal Ici/lsgfﬂ?fsrt L AEE Mt h one or

In one embodiment, the disorder is obesity.

In one embodiment, the disorder is urge incontinence.

According to a seventh aspect, there is provided a use of a compound
as disclosed above in the manufacture of a medicament for treating a
subject suffering from depression, anxiety, urge incontinence or

obesity.

One embodiment is a method of treating a subject suffering from a
disorder selected from depression, anxiety, obesity or urge
incontinence in a subject in need thereof, comprising administering
to a subject a therapeutically effective amount of a compound as

disclosed above.

In one embodiment, the therapeutically effective amount is between
- about 0.03 and about 300 mg.

In another embodiment, the disorder is depression.
In one embodiment, the disorder is anxiety.
In one embodiment, the disorder is obesity.

In one embodiment, the disorder is urge incontinence.



mre -F, -d, -Br, -1, -ZR3, -ZOR3, -QZR3, -ZN(R3)2, 25 N(R3)ZR3,
-N(R3) ZN(R3) 2, -CN, -NO2, -SR3, -OR3, -(CH2)gOR3, - (CH2)2SRhuasty 3007
het eroaryl, phenoxy, straight chained or branched Cl-C7 al kyl,
nmonof | uor oal kyl or pol yfluoroal kyl; wherein Y is hydrogen, =0 (carbonyl
oxygen), OR3, =NNHV, 30 =NN(R3)2, -ZOR3, -QZR3, -ZN(R3).2, -N(R3)ZR3,
-N(R, ) ZC(R3) 3 or 3 January 2007 WD 2004/004714 PCT/ US2003/021348 13
N( R, ) ZN( R ®2004f047¢ t he proviso that if Y is =0 (caroupsghosiongggen), =NNHV or
=NN( R, ) 2, then Wdoes not exist; wherein Zis CO CS; SO or null; 5
wherein each Ris independently -H, -F straight chained or branched Cl-C7
al kyl , monof | uoroal kyl or pol yfluoroal kyl, strai.ght chained or branched
C2-C7 al kenyl or alkynyl, -N(R3)2, -N®2, -CN, C02R3, -0COR2, -OR3, or

.10 N(RB) COR3, CO\I( R3)2 wherel n each R ,1s independently -H, straight
chal ned or bPahrided Pasaryptiop et tha esrBal kyl or poI yfI uor oal kyl ,
strai ght chai ned or branched C2 C aI kenyl or al kynyl , ¥ 15 or
heteroaryl, wheeeinvenhiompyevides hecarrang| having diiei BRATY*Subst i t uted with
one or nmores -F, -, -Br, -1, -NO2, -CN, wherein each R3 is independently
-H, straight chained or 20 br 1-sc78al kyl , nonof | uor oal kyl or
pol yfl uoroal kyl, strai ght ehaj ' d C2-C7 al kenyl or al kynyl or
C3- C7 cycl oal kyl, nonof | ugro _po yfl uorocycl oal kyl or
cycl oal kenyl, aryl or heterogaryl, he aryl or heteroaryl is
optionally substituted 25 w th one or F, -d, -Br, -1, -N(R2)2, -NQ2,
-CN, - COR2 -Q02R2, -0OCOR2, -OR2, -N( ~r,- CON(R2) 2, straight

wherein each B iz independently CH,, O or NH, with the
proviso that if one B is either O or NH then the other B

10 1= CH;

v&herein Vv is ‘hydrogen, aryl, phenoxy or heteroaryl,
wherein the ary”l, phenoxy or hetercaryl is optionally
gubetituted with one or more -F, -Ci, -Bxr, -I, -ZR,, -20R,,

15 -OZR,, -ZN(R,),, -N{R,)ZR,, -N(R,)ZN(R,),, -CN, -NO,, -SR;, -
(CH;) qOR3, =~ (CHj) 4SR3, aryl, phenoxy or heteroaryl, straight
chained or branched ¢,-C, alkyl, monofiuoroalkyl or
polyfluoroalkyl, straight chained or branched C'z--C.;r alkenyl:
‘or alkynyl or C;-C; cycloalkyl, monofluorocycloalkyl,

20 polyfluorocycloalkyl or cycloalkenyl;

wherein W is hydrogen, aryl or heterocaryl, wherein the
aryl or hetercaryl is optionally substituted with one or
more -F, -Cl, -Bx, -I, -ZR,, -ZOR,, -0ZR,, -ZN{R;),,

25 'N(RS}ZRy -N{R,) EN(R,),, -CN, -NO,, =-SR3, -ORg, -(CHz)qORa,
(CH,) oBR3, aryl, heteroaryl, phenoxy, straight chained or

branched C,-C, alkyl, monofiuoroalkyl or polyflucroalkyl ;

wherein ¥ is hydrogen, =0 (carbqnyl oxygen), OR,, =NNHV,
30 =NN(R,),, -ZOR,, -OZR,, -ZN{R;);, -N(R,)ZR,, -N(R,)ZC(R;}; or -



chai ned or branched Cl1-C7 al kyl, aryl, phenoxy, benzyl or heteroaryl,
wherein the aryl, phenoxy, benzyl or heteroaryl is optiofaldnpasdddit ut ed
with one or nore -F, 30 -d, -Br, -I, -straight chained or branched Cl-C7
al kyl, straight chained or branched Cl1-C, al kyl, nonofl uoroal kyl or

pol yfl uoroal kyl or C3-C7 cycloal kyl, 3 January 2007 WD 2004/004714

PCT/ US2003/ 021348 14 nonofl uorocycl oal kyl, pol yfluorocycl oal kyl or

cycl oal keQ2004045k¢i. n- each R, i s independently -H, PEFUS2006031348Br, -1, -CN,

5 -NQ2, strai ght chai ned or branched Cl-C7 al kyl, aryl, heteroaryl,
wherein the aryl or heteroaryl is optjponally substituted with one or nore
-F, -d, -Br, -1, -NO, -CN, straight chained or branched Cl1-C7 al kyl,
monof | uor oal kyk )m(RQ)qI yiitormmal kybyisst tabkghit chalsed olkcabramydhed C3-C, 10
al kenyl or al }_/ 1‘#}@3;11 mN(g) OrQuRsSy HRsadaeRMe;to [[[ each other to
-forma nethyl e o erein each mis independently an integer from
0 to 1 inclusive; 15 wherein n is an integer fromO to 6 inclusive;
wherein q i s wredcanegdr £208FF %00 ¥ PRkliusi ve; 20 or a pharmaceutical ly
accept abl essalt thereof. The invention provides a conpound having the
structure- R %%Jem%éc&g W BnadbedBeiR1y0her eim eaehidhti shahdependent |y CO

O or NH, with
or branched Cy-Cy alkyl, monofluoroalkyl or

- polyfluoroalkyl, straight chained or branched C,-C, alkenyl

or alkynyl, -N(R;),, =-NO,, -CN, -CO,R;, =-OCOR;, -OR;, or -
.10 - N(R,)COR,, -CON{R3),;

wherein each R, is independently -H, straight chained or

branched €, ~-C, alkyl monofluorcalkyl or polyfluorocalkyl,
straight chained or branched C,-C, alkenyl or alkynyl, aryl

15 or hetercaryl, wherein the aryl or heteroaryl is
ooptionally substituted with one or more -F, -¢l, -Br, -I,
-NO,, -CN; ' '

wherein each R; is independently -H; straight chained or
20 branched C,-C; alkyl, monofluoroalkyl or polyfluoroalkyl,
straight chained or branched ¢,-C, alkenyl or alkynyl or

Cy-Cy cycloalkyl, monofluorocycioalkyl,

polyfluorocycloalkyl or cycloalkenyl, aryl or heterocaryl,
wherein the aryl or heteroaryl is optiomally substituted

25 with one or more -F, -Cl, -Br, -I, -N(Ry),, -NO,, -CN, -
| - 'COR, -CO,R,, -OCOR,, =-OR;, -N(R,)COR, -CON{(R,},, straight

-chained or branched Cl-c7'a1ky1, aryl, phenoxy, benzyl or

heteroaryl wherein the aryl, phenoxy, benzyl . or
heteroaryl is opt:.onally substituted with one or more -F,

30 -¢1, -Br, -1, -gtraight chained or branched ;- C., alkyl,
straight chained or branched C,-C, alkyl, monofluorcalkyl

or  polyfluoroalkyl or Cy-Cy cycloalkyl,




proviso that if one Bis either O or NH then the other B is CO and with
the proviso that if one Bis CO then the 30 other B is 03danudy 2Qerein V
i s hydrogen, aryl, phenoxy or heteroaryl, wherein the aryl, phenoxy or
heteroaryl is optionally substituted with one or nore -F, -d, -Br, -1,
-ZR3, -ZOR3, 3 January 2007 WD 2004/004714 PCT/ US2003/ 021348 15 - (QZR3,
-ZN(R3)3, -N(R3)ZR3, -N(R3)ZN(R3)2, -CN, -NX2, -SR3, (CH2)gOR3,

- (CH2) gSR¥O Zp4W471phenoxy or heteroaryl, strai-ght PEHES200@2188 branched
Cl-C7 al kyl, nonofl uoroal kyl or polyfluoroal kyl, straight chained or
branched C2-C7 al kenyl 5 or al kynyl of4C3-C7 cycl oal kyl,

nmonof | uor ocycl oal kyl, pol yfluorocycl oal kyl or cycl oal kenyl; wherein Wis
~hydrogen, arymonefimererwdeglkylnher ei n pofetlvgrgtycdpateter oaryl©¥s optional ly
substituted wWd/Bi®ngewr1; 10 nore -F, -, -Br, -1, -ZR3, -ZOR3, -(QZR3,

-ZN(R3)3, N(R3)ZR3, -N(R3)ZN(R3)2, -CN, -NO2, -SR3, -OR3, -(CH2)gOR31 -
(CH2) gSR3, aryl, heterqaryl, phenox traj ght chained or. bpanched Cl-C7
al kyl., nonof|¥f8%%€1“k§?3bi“¢p18| %%88‘#%%’1@% ?'1?%@?@ %rv s h{zllg'rogen, =0
(carbonyl axygsao), 6R3igEtNkiainsdNNGR3p2anchZORE,-C,OZR3y1, ZNERS) 3, |

-N(R3) ZR3, -N Z )3.0r = R3)_ZN (R3).3 | th A hat if Yis
=0 (carbonyl g"?g%fg?g%@ :ﬁﬁﬁﬁf%?&hﬁﬁ%)% %%gn %ﬁ?’éoég g%‘?ldg)%?ls ; 20 wherein
Zis CO CS; SeBsotuhed |"ithheteidd Bgth R'is“ind8pendent™- HENLE, straight
chai ned or bsarcigsd Ehaitedakkybragmbadf Fubr gyl wmofhedseelivy oal kyl ,

strai ght chai ped gybrarehad1C2-Etandieenylaidbd Oloraldepnyhed - M(-B3) 2, - NC2,
-CN, CO2R3, CE%}%% - - N CeR3. r- GFNIR3 L2, ehh €ach R is

i ndependel:ﬁiol Y eack élt Fg?% fflr%'n%gi gg{ﬁ?ﬁénedioz; bond; ) A'M.ﬁ

eachh other U

wherein each m is -inde'peridently an integer from 0 to 1

inclusive;
15
wherein n is an integer from 0 to 6 inclusive;

wherein g is an integer from 1 to 3 inclusive;

20 - or a pharmaceutically acceptable salt thereof.

The invention provides a compound having the structure:

D Y,
25 r L7 \’\R%

wherein each B is independently CO, O or NH, with the

_proviso that if one B is either O or NH then the other B

is €O, and with the proviso that if ome B ig CO, then the
30 other B is O or NH; '

wherein V is hydrogen, aryl, phenoxy or heteroaryl,
wherein the aryl, phenoxy or heterocaryl is optidnally
substituted with one or more -¥, -Cl, -Br, -I, -ZR,, -ZOR,,



branched C3-C, al kyl, nonofl uoroal kyl or polyfluoroal kyl, 30 straight
chai ned or branched C2-C, al kenyl or al kynyl, aryl or het eBdanydry 2Q@fer ei n
the aryl or heteroaryl is 3 January 2007 WD 2004/ 004714 PCT/ US2003/ 021345
' 16 optionally substituted with one or nmore -F, -C, -Br, -1, -NQOz,
-CN: wherein each R3 is independently -H, straight chained or 5 branched
Cl-C7 al kyl, monofluoroal kyl or polyfluoroal kyl, fg straight chained or
branched Gﬂlﬂﬂmﬁﬁwenyl or al kynyl or C3-C7 cycloaIRQﬂﬂﬁmBMHMS

nonof | uor ocycl oal kyl, pol yfl uorocycl oal kyl or cycl oal kenyl, aryl or

het eroaryl, wherein the aryI or hetﬁ.oaryl is optionally substituted 10
wth one or more -F, i CR2)2, -NO2, -CN, - COR2 - CO2R2,

- R) COF\J(( gg sk R’:l]ﬂm;)z,chajmedu@r bgmnched Cl-C7
aI kyl., aryl ‘#&h’o ehz B@ hetegoaryl wher ei n the aI?ByI phenoxy,

‘benzyl or het@rpq@lgyl —I(EH_QQ$R30I‘E&y|ly ﬁttdﬁskytqn Bekarickhybnetorigbr e -F, 15

-d, -Br, -1, -stralght chained or branched Cl-C7 alﬂ:&y str ai ght chal ned
or branched GhaGred| kst %ﬁ‘%‘i‘felduoizo'é:bky"‘llkya)r geRpF R Ry | %8r ~ c3-

cycl oal kyl, n Iuor cIo l, r I e cloalken |5
y R R S k BRLHL o BEHEHERI YL, Qlxeric! 02 keny

.20 mhereln e ﬁen

Nst r ai ght §ha&peq1g§nﬁr agehed - 6?71 ez,cmanm, aﬁrgbhofld@ebe;rcaaawlrl wherein the
aryl or heteroaryl 1s optlonall Cﬁ t ut d with one or nore -F, -d,
B, -1, Nozpolyé&m‘:%ys}?a&i"‘ﬁht YRS anched Gl 7 al kyl ,

monof | uor oal kyl or polyf.luoroal kyl, straight chained or branched C2-C,
al kenyl or al{gEghinofi WeehylvsyeR, grdups: diereadiadentvhepein the
aryl or heteroaryl is. optionally substituted with one or
‘10 more -F, -Cl, -Br, -I, -ZR,, -ZOR;, -0ZR,, -ZN(R;},,

N(R,) ZR,, -N{R,)ZN(R,),, -CN, -NO,, -SR;, -OR;, -{CH,;).OR,,
| (CH,) gSR3., aryl, heteroaryl, phenoxy, straight chained or

branched C,;-C, alkyl, menoflucroalkyl or polyfluoroalkyl;

15 wherein Y is hydrogen, =0 (carbonyl oxygen), OR,, =NNHV,
=NN(R,),, -ZOR,, -OZR,, -ZN(R,),, -N(R;)ZR,, -N{(R,)ZC(R,}, or -
N(R,} ZN{R,),, with the proviso that if ¥ is =0 {carbonyl
oxygen), =NNHV or =NN(R,),, then W does not exist;

20 wherein Z is €0; C8; 80, or null;

wherein each R is independently -H, -F, straight chained

oxr branched Cy~Cy alkyl, monof;l.uoroalkyl ox
polyfluoroalkyl, straight chained or branched C,-C; alkenyl
25 or alkynyl, -N(R;),, -NO,, -CN, =CO,R;, -OCOR;, -ORy, or -

N (R,) COR,, -CON(Ry),;

wherein each R, is independently -H, straight chained or
brinched ¢,-C, alkyl, monofluoroalkyl or polyfluorcalkyl,
30 straight chained or branched C,-C, alkenyl or alkynyl, aryl
or heteroaryl,  wherein the aryl or heteroaryl ris



each other to form a nethyl enedi oxybond; 30 wherein each mis independently
an integer fromO to 1 inclusive; wherein n is an integer3famar20@y 6

i nclusive;. 3 January 2007 WO 2004/004714 PCTI US2003/021348 17 wherein g
is an integer from1l to 3 inclusive; or a pharmaceutically acceptable salt
thereof. 5 The invention also provides a conpound having the structure: R
R @t Wn N VRg Ry 10 wherein the bond ----- I ndi cates a single bond or
doubl e bd¥R2W4¥EIEIi n V is hydrogen, aryl, phenoxyPEeFURMBEHEryl, 15
wherein the aryl, phenoxy or heteroaryl is optionally substituted with one
or nore -F, -d, -Br, -1, -ZR3, -ZOR3i5!! -QZR3, -ZN(R3)3, -N(R3)ZR3,
-N(R3)ZN(R, )2, -CN, -NX®2, -SR3, - (CH2)gOR3, -(CH2)gSR3, aryl, phenoxy or
het eroaryl, sbpaighily chishitted withneredropes dl-kyfl: mBRoftluor oal kyl or
20 pol yfl uoroakky! ,agtrai ght chained or branched C2-C7 al kenyl or al kynyl
or C3-C7 cycl oal kyl-, monofl uorocycl oal kyl, pol yfluorocycl oal kyl or

cycl oal kenyl ; wherein Wis hydrogen, aryl or heteroaryl, wherein the 25
aryl or’ het er oheydin sagptRorigl Lydapgpdentlyt ol WFTRigNe TRIFHIY -F, -0,

B, -1 ZBRBbréangg%’ C;-%%Rglky:lz,-l\l(ngggﬁucroalkyl or polyfluoroalkyl,
straight chained or branched C,-C, alkenyl or alkynyl or

Cy-Cy . cycloalkyl, monofluorocycloalkyl,

polyfluorocycloalkyl or cycloalkenyl, aryl or heterocaryl,
wherein the aryl or heteroaryl is optionally substituted

10 with one or meore -F, -Cl, -Br, -I, -N(R,),, -NO,, -CN, -
COR, -CO,R,, -OCOR,, -OR;, -N{R,)JCOR, -CON(R,),, straight
chained or branched C,-C, alkyl, aryl, phenoxy, benzyl or

hetercaryl, wherein the aryl, phenoxy, benzyl or
heterocaryl is optionally substituted with one or more -F,

15 -Cl, -Br, -I, -straight chained or branched C,-C; alkyl,

straight chained ox branched C,-C, alkyl, monofiuoroalkyl

oxr polyf 1uordalkyl or C3-Cy cycloalkyl,
monofluorocycloalkyl, polyfluorocycloalkyl or
cycloalkenyl;

20 7

wherein each R, is.independently -H, -¥, -¢1, -Br, -I, -CW,

-NO,, straight chained or branched C;-C; alkyl, aryl,

heteroaryl, wherein the aryl or hetercaryl is optionally

substituted with one or more -F, -Cl, -Bx, -I, —Noz,. ~CN;

25 straight chained or branched C;-C, alkyl, monofluorcalkyl
or polyfluoroalkyl, straight chained or branched C,-C,
‘alkenyl or alkynyl or when two R, groups are adjacent to
each other to form a methylenedioxy bond;

30 wherein each m is independently an integer from 0 to 1

inclusive;

- wherein n is an integer from 0 to 6 inclusive;



N(R3) ZR3, -N(R3)ZN(R3)2, -CN, -NO2, -SR3, -OR3, -(CH2)gOR3., - (CH2)9SR3,
aryl, heteroaryl, phenoxy, straight chained or branched GJ@uas X807,

nonof | uor oal kyl or pol yfluoroal kyl; 30 3 January 2007 WD 2004/004714

PCT/ US2003/ 021348 18 } wherein Y is hydrogen, =0 (carbonyl oxygen), OR,
=NNHV, NN(R )2, -ZOR' -QZR' -ZN(R )2, -N(R)ZR' -N(R )ZC(R ), or -. '.,

N(R, ) ZN(R with the proviso that if Y is =0 (carbo oxygen), =NNHV or
=N\(R, ), , (h%'?t M ibes not exist; 5 wherein Zis CEFT’Q%W@Q%‘% nul | :
wherein each Ris independently -H -F, straight chained or br anched Cl-C7
al kyl, monofl uoroal kyl or - 10 pol yfluaroal kyl, straight chained or branched
C2-C7 al kenyl or al kynyl, -N(R3)2, -NO2, -CN, -C02R3, -0OCOR3, -OR3, or

N(R )COR" -CON(R3)2; wherein each R2 is independently -H, straight chained
or 15 branchetefdirCq7imlakyintegendiiounor aal kylncdrsiyek yf | uor oal kyl , strai ght
chai ned or branched C2-C, al kenyl or alkynyl, aryl '".. or heteroaryl,

Wnerelnthe aryl _ar [ o tionakly sHbstjst uted with one or nore
-F, -4, °¥: lﬁ%ﬁgc %ﬁ]{:'%‘ly éc';%g V\%ere%nt each R3 is independently -H,

strai ght chal % oL VE:bﬂ;:gnch d_C1- %ovgd% 2 MRROLL uar ogt‘}%g Ofpe

‘pol yf il uoroal kyt's 3 ralg c arne ranche - C7 al kenyl or al kynyl or
C3-C7 cycloalKVF“CHBﬁoquorocycloalkyI 25 pol yfl uorocycl oal kyl or
cycl oal kenyl, aryl or heteroaryl, mhereln the aryl or heteroaryl is
optional ly substituted Wi t hr 0 -d, -Br, -1, -N(R2)2, -NQ2,
- C]\L - ) w . Tn
v
Y
10
wherein the bond ----- indicates a single bond or double
bond;

wherein V is hydrogen, aryl, phenoxy or heterdaryl,
15 wherein the aryl, phenoxy or heteroaryl is optionally
gubstituted with one or moxe -F, -Cl, -Br, -I, -ZR;, -Z0R,,

~OZR,, =-EZN(R,),, -N(R,)ZR,, -NI(R;}ZN(R,),, -CN, -NO,, -SR;, -
{CH,) ;OR;, —(CHz}qSR3, aryl, phenoxy or heterocaryl, straight
chained or branched C;-C;, alkyl, monofluorcalkyl or’
20 polyfluoroalkyl, straight chained or branched C,-C, alkenyl

or alkynyl or GC;-C; cycloalkyl, monofluorocycloalkyl,
polyfluorocycloalkyl or cycloalkenyl;

wherein W is hydrogen, aryl or hetercaryl, wherein the
25 arxyl or hetercaryl is optionally substituted with one or
‘more -F, -Cl, -Br, -I, -ZR,, -ZOR,, -OZR,, -ZN(R;},,

N(R,) ZRy, -W(R\)ZN(R;)),, -CN, -NO;, -SRy, -ORj, -(CHp)GORs,
{CH,) gSR;, aryl, heteroaryl, phenoxy, straight chained or

branched C;-C, alkyl, monofluoroalkyl or polyfluoroalk_yl ;
30 ' |



- COR2 -C2R2, -0OCOR3, -0OR2, -N(R2)COR, -CON(R2)2, straight chained or
branched Cl1-C7 al kyl, aryl, phenoxy, benzyl or 30 heter oarddgnuahed®7n t he
aryl, phenoxy, benzyl or heteroaryl is optionally substituted with one or
nore -F,. -C, -Br, -1, -straight chained or branched Cl1-C7 al kyl, 3
January 2007 WD 2004/004714 PCT/US2003/021348 19 straight chained or
branched Cl1-C7 al kyl, nonofl uoroal kyl or polyfluoroal kyl or C3-C7

cycl oal ky WO 20084384 uor ocycl oal kyl, pol yfl uor ocycl oBERYS2003#21348ycl| oal kenyl ; 5
wherein each R, is independently -H, -F, -d, -Br, -1, -CN, JF -NQ2,

strai ght chained or branched C1-C7 al kyl, aryl, heteroaryl, wherein the
aryl or heteroaryl is optionally substituted with one or nore -F, -d,
-Br, -1, -No¥bheNR ¥0ist pydupeenchzll nk@drberylpcaredred €3~ C=N %y |

nmonof | uor oal kyNN (RgY,, petar, ] u@zaal kgl (R, 54 r-ai (NERS haw (RRHZaR, )lgra:nched C2-C,

al kenyl or al hqmyhmm)V\hefmtﬁw@le'?prgfrwstlﬁeel@dkawniotQ:aISQ&ﬁ other to

forma methyl e PXY- NeTalsTol 1§Ny@§re£§eneﬁc§uoe@ i ndetgendent! y an integer

fromOtoJ5 i nclusive, wher el s an in eger romU to 6 inclusive; 20
wherein q i's an integer from1l to 3 inclusive; or a pharnaceutically
accept abl e salhexdisr @cifs. C25 CBp Yheoembddi nent, V is hydrogen, aryl, phenoxy
or heteroaryl, wherein the aryl, phenoxy or heteroaryl is optionally

substi tuted Wb 9ne 0 e Raepdienc Bl ;| ip, VheL et \%aﬁéa\/drogen aryl
or ‘heteroaryl, wherein the 30 ar }13 or héteroaryl is optiona y substituted
with one or or branched Cy- C7 alkyl, monofluorcalkyl

10 polyfluoroalkyl, straight chained or branched C,-C, alkenyl
or alkynyl, -N(R;),, -NO,, -CN, -CO;R;, -OCOR,, -OR,, or -

N(RB)CORS; ~CON(R;},;

_wherein each R, is independently -H, straight chained or
15 Dbranched C,-C, alkyl, monofluorcalkyl or polyflucroalkyl,
straight chained or branched C,-C, alkenyl or alkynyl, arvl
or heteroarjfl, wherein the aryl or - heteroaryl is
coptionally substituted with one or moxe -F, -Cl, -Br, -I,
-NO,, -CN; - '
20

wherein each R, is independently -H; straight .chained or
branched C,-C, alkyl, monoflucroalkyl or polyfluorcalkyl,
straight chained or branched_ Cy;-Cy alkeny) or alkynyl ox

Cy-C, cycloalkyl, monofluorocycloalkyl,

25 polyfluorocycloalkyl or cycleoalkenyl, aryl or heterocaryl,
wherein the aryl or heterocaryl is optionally substituted

with one or more -F, -Cl, -Br, -I, -N(R,),, -NO,, -CN, -
COR, -CO,R,, -OCOR,, =-OR,, -N(R,)COR, -CON(R,),, straight
chained or branched ¢,-C, alkyl, aryl, phenoxy, benzyl -or

30 heteroaryl, wherein the aryl, phenoxy, benzyl or
hetercaryl is optiomnally substituted with one or more -F,

-Cl, -Br, -I,. -straight chained or branched C,-C; alkyl,



nore -F, -, -Br, -I;. wherein Y is hydrogen, =0 (carbonyl oxygen), -ZOR'
-QZR3, -ZN(R))2, -N(R)ZR' -N(R3)ZC(R,), or -N(R)ZNR ) 3B Jaway Aduary
2007 WD 2004/004714 - PCT/US20031021348 20 wherein each Ris

i ndependently -H, -F, straight chained or branched Cl-C7 al kyl,

nonof | uoroal kyl or pol yfluoroal kyl; 5 wherein each R is independently -H, -
-F, -Ad, -Br, -1, -CN, -NO2, straight chained or branched Cl-C7 alkyl. in
one embodiH&HYI%HE conpound has the structure: %PCHES208Y%134 10 |n one -
enbodi ment, the conpound has the structure: 0 _R 15 wherein each R3 is

i ndependently -H, aryl or heteroaryl, 1%wherein the aryl or heteroaryl is
optionally substituted wth one or nore -F, -C, -Br, -1, -NR2)2,

strai ght chaistedight [shabedvePrChr@rchedk ¥, Cvaﬂykxl,pnen@ﬁéyﬂormyl or

het eroaryl, wherein th?%ﬂ‘%’l ,I#g(h noxy, benzyl or, 20 hete oalr]%tl
optional ly sub8titut & W tH 3 r nor&-F~ St o-Br, t ai ght
chai ned or braﬁmbemﬁﬁe@oallkﬂ., strapcglﬁlﬁdsmwﬂbaakybranchedrm C7 al kyl ,
nmonof | uor oal kydyci@51:Ralyf | uoroal kyl; 25 I n one enbodi nent, the conpound has
the structure: 3 January 2007

wherein each R, is independently -H, -F, -Cl, -Br, -I, -CN,

-NO,, straight chained or branched (,-C; alkyl, aryl,

heteroaryl, wherein the aryl or hetercaryl is optionally

su_'bstit_uted with one or wore -¥, -Cl, -Br, -I, -NO,, -CN;

10 - straight chained or’ branched C,-C, alkyl, monoflucroalkyl

or polyfluoroalkyl, straight chained or branched C,-C,

alkenyl or alkynyl or when two R, groups are adjacent to

each other to form a methylenedioxy bond;

15 where:.n each m 1.S 1ndependently an integer from 0 to 1

inclusive;
wherein n is an integer from 0 to 6 inclusive,-

20 wherein g is an integer from 1 tc 3 inclusive;
or a pharmaceutically acceptable salt thereof.

25 In one ewmbodiment, V is hydrogen, aryl, phenoxy or
hetercaryl, wherein the aryl, phenoxy or heterocaryl is
optionally substituted with one or more -F, -Cl, -Br, -I;
wherein W is hydrogen, aryl or heteroaryl, wherein the

30 aryl or hetercaryl is optionally substituted with one or
‘more -F, -Cl, -Br, -I1;.
wherein Y is hydrogen, =0 (carbonyl oxygen), -ZOR,, -0ZR,,

~ZN{R,),, -N(R,) ZR,, ~N(R;)ZC(R,), or -N{(R,) ZN(R,),;
35 '



WD 2004/ 004714 PCT/ US2003/021348 21 0 } In one enbodi nent, the conpound
has the structure: \ ON~- ZN B H5 In one enbodi ment, theJawepo2d has
the structure: J "" NY G, wherein Y is-N(R3)ZR3or N(R )ZN(R3)z. 10 In
one enbodi nent, the conpound has the structure: O NO omi ~NHF C ~\ |
I n one enbodi nent, the conmpound has the structure: i NY/\/N 15 HH In one
enbodi ment, the conpound has the structure: 3 January 2007 WO 2004/004714
PCT/ OS2003YQ0244481922- s | N N'"~ H H In one enmbodPEE¥R20SAHMIconpound has
the structure: CF3 H / NN1

20

wherein each R is independently -H, -F, straight chained
or branched c,-C, alkyl, monofluoroalkyl or

polyvfluoroalkyl;

5 wherein each R, is independently -H, -F, -Cl, -Br, -I, -CN,

-NO,, straight chained or branched C,-C, alkyl.

In one embodiment, the compound has the structure:

s

In one embodiment, the compound has the structure:

08,

15 wherein each R; is independently -H, aryl or heteroaryl,'

10

wherein the aryl or heteroaryl is optionally substituted
with one or more -¥, -Cl,. -Br, =~I, -N(R,),, st:;aight
chained or branched C,-C, alkyl, aryl, phenoxy, benzyl or

heteroaryl, wherein the aryl, phenoxy, benzyl or
20 Theteroaryl is optionally substituted with one or more -F,

-¢l, -Br, -I, -straight chained or branched C,-C, alkyl,

straight chained or branched C,-C, alkyl, monofluoroalkyl

or polyE 1uoroalky'l H

25 1In one ewbodiment, the compound has the structure:



dsp \ i 5 In one enbodi nent, the conpound has the structure: HNDB O In
one enbodi nent, the conpound has the structure: 0 N. Rs 13)J€Rtua@t2007l n one
enbodi nment , t he conpound has the structure: o N~~-N H ---- --- ----
------ ---- 3 January 2007 WD 2004/004714 PCT/ US2003/021348 23 This
inventlon further provides a conpound having the structure R Rz ~\ I r
wherein ----- is CH1 0O, - CH2- CH2- or
-CHCH- é"F‘?/&%’gt"’gt"’H‘ is 0 or 1, and where the cycl ?ET’P§2ﬁ°d’°€8ﬁt aining t is
5 or 6-menbered; wherein n i.s an.integer from1t06|nclu5|ve ' '.
21

In one embodiment, the compound has the structure:

]

5 In one embediment, the compound has the structure:

}/&rN

Y ;

wherein ¥ is -N(R,)ZR, or N(R,)ZN(R,},.

10 In one embodiment, the compound has the structure:
i -N
N/\V/\;/
0 H
F

In one embodiment, the compound has the structure:

Yo S AT

In one embodiment, the compound has the structure:

15



10 wherein each R and R2 is independently -H, -F, -d, -Br, - |; straight
chai ned or branched C1-C7 al kyl, nonofl uoroal kyl or pol yf3 vanaat 2507, aryl
or heteroaryl; 15 wherein each R3 is independently -H C3-C6 straight :
chained or branched al kyl; aryl or heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or nore -F, 0 , -Br, -1
strai h ed or branched Cy-C7 al kyl, he oX
heteroaryﬂﬁ?%m%mgbpmhere two R3 noieties taken togg?ﬂg @ﬂ orn1a C3-C6
cycl oal kyl ; or a pharmaceutically acceptable salt thereof. 25 In one
enbodi nent of the above invention, th&conpound has the structure: R,
r-'~Djj W3 January 2007 WO 2004/ 004714 PCT/U82003/021348 24 In one

enbodi nent of the above inventign, the conpound the structure: py
"~'") 05 wherein R is C1-C5 s i ghit chai nedy or .nched al kyl or aryl,
“wherein the aryl is optionally stbsfruibed Vi t ¢ or nore -F, -d, -Br,
-1, -R'" straight chained or H!Encﬁed”CS C7 al kyl", aryl, phenoxy or
heteroaryl. .10 In a further enbodi nent of the above i nvention, the

corrpound has tgeonset reg]gcg&lment %he compound has the structure:

CF3

oW 0%
’N\/\/\/
’.’S\"

d o |

In cne embodiment, the compound has the structure:

In one embodiment, the compound has the structure:

o .
_ i
Re n ;
Rs
10 ‘

In one embodiment, the compound has the structure:




In a further enbodi nent of the above invention, the conpound has the
structure: N r'"A Re N- 20 wherein each R, and R, is inddasragh00% - H,
-F, -d, -Br, - 1; straight chained or branched Cl1-C, al kyl, aryl or
heteroaryl. 25 In one enbodi ment, the conpound has the structure: 3 January
2007 WD 2004/ 004714 PCT/ US2003/021348 25 '0 I R, in one enbodi nent, the

conpound has the structure: " R~ \ R 5 The conpound having the structure:
The conpolYRRHAMTHG the structure: A-j \ R~ 10 TREVEBHPBUHME havi ng t he
structure: i In yet another enbodi nent of the above described invention,

t he conmpound has the structure: 3 Jangary 2007 WD 2004/ 004714
PCT/ US2003/ 021348 26 r\' o :

Thig inventiom further provides a compound having the

structure:
X
25 Q
wl ]
=
R
wherein ----- is CH,, O, -CO-, -CO,~, ~CH,-CH,- or -CHCH-;
5
wherein t is 0 or 1, and where the cyclic ring containing
t is 5 or 6-membered;
wherein n ig an integer from 1 to 6 inclusive;
10 ' '

wherein each R, and R, is independéntly -H, -F, -Cl, -Br, -
I; straight chained or branched C,-C, alkyl,
monofluoroalkyl or pblyfluoroalkyl, aryl or heteroaryl;

15 - wherein each R, is independently -H; C,-C, straight chained

or branched alkyl; aryl or heteroaryl, wherein the aryl or
hetercaryl is optionally substituted with one or wore -F,

—C1,I~Br, ~I, -R,, straight chained or branched C,-C; alkyl,

aryl, phenoxy or heterocaryl; and

20
where two R, moieties taken together can form a G-C
cycloalkyl;
or a pharmaceutically acceptable salt thereof.

25 '

In one embodiment of the above invention, the compound hasr

the gtructure:

Re
fk

o R




4] Rz- A

conmpound
is Cl-C6
conpound
or C1-C3
st rai ght

the structure:

ryN

H

strai ght chained or branched al kyl .

4 R A/ Po R t R wherein each R is independently H or
Cl-C6 straight chained or branched alkyl. 5 In one enbodidranuarytd@e7
has the structure: %0 NP (\ ( - RBRR R R -wherein each R

10 I n one enbodi nent, the

has the structure: Rz / U/ _ /N Hwherein each R is F, d, Br
al kyl ; and 15 wherein each R, is independently H or Cl-C,

wEra4Ned1dor br anched al kyl
ON 20 In yet another enbodi nent of the invention,
3 --January 2007 --- W% 2004/004714 PCT/ US2003/021348. 27

A0

15

20

25

In one embodiment of the above invention, the compound has

the structure:

wherein R, is C,-C; straight chained or branched alkyl or
aryl, wherein the aryl is optiomnally substituted with
one or more -F, -Cl, -Br, -I, -R,, straight chained or

branched C,-C; alkyl, aryl, phenoxy or hetercaryl.

[

In a further embddiment of the above invention, the

compound has the structure:

In a further embodiment of the above invention, the

compound has the structure:

wherein each R, and R, is independently -H, -F, -Cl, -Br, -
I; straight chained or branched C,-C, alkyl, aryl or

hetercaryl.

In cne embodiment, the compound has the structure:

t he conpound

The conpound PERTRWONBE St r uct ur e:

havi ng

\



ppk 1 11 [tPRz - 0 S\ H- ~ RO R R' R t R wherein the two R3
nmoi eti es taken together forma C -C6 cycloalkyl. 5 In oné lanvediddent, the

conpound has the structure: Y10 j x CRa H ~~.1J\R wherein the two R3
noi eties taken together forma C4-C, cycloal kyl; 10 wherein each R, and Ri
i's independently -H, -F, -d, -Br, -I; or straight chained or branched
C-C alk I n Qne enbodlnent t he conpound has t e: / No 15
wherein X“?@ YF, -a, -Br, -1. The conpound E @é&%@hggstructure a

o In one enbodlnent t he conpound has the structure: 3 January 2007 WO -
2004/ 004714 PCT/ US20031021348 .28 RZ C25ftz DH 1 R x R(

10 The compound hav:.ng the structure:

Ed

In yet another ewmbodiment of he - bove degcribed

invention, the compound has the structure:



R, In one enbodi nent, the conpound has the structure: \'" p Rz 1/ HO / N
r/'}-NPo 0.~~1J\R, R 5 wherein R is Cl-C6 straight chainmduany 200anched
al kyl or aryl wherein the aryl is optionally substituted with one or nore
-F, -d, -Br, -1, -R2, straight chained or branched Cl1-C7 alkyl, aryl,
phenoxy or heteroaryl 10 I n one enbodi nent, the conpound has the

structure lrrl R I~ 1 R 1In one enbodl ound has the
structurewozg “"’W 15 I n one enbodi nent, the comouﬂ#’lﬁg@%?zﬁ%ggtructure u
x~ R'r Ram % 3 January 2007 WO 2004/004714 PCT/ US2003/ 021348 29 wherein

each R, and R, is independently -H -& -d, -Br, - |; straight chained or
branched C1-C7 al kyl. In one_ enbodi nent, the conpound has the structure: /
Il u ~x

TZ

wherein each R, is independently E or C;-C; straight
chained or branched alkyl.

5 In one embodiment, the compound has the structure:

Ry
A
R w0 o,

.f

.wherein "each R, is C,-C, straight chained or branched

alkyl.

10 In one embodiment, the compound has the structure:

IS amiNe

wherein each R, is F, €1, Br or -G alkyl; and

i 15
wherein each R, is independently H or G,-GC, straight
chained or branched alkyl.
The compound having the structure:

In yet another embodiment of the invention, the compound

having the structure:




5 wherein each R, is independently -F, -, -Br, -1; or straight chained
or branched Cl1-C, al kyl. The conmpound having the struct ure3 Jarany p0Oame
enbodi ment, the conpound has the structure: \ | ¢ H wherein R is F,
Br, I or Cl1-C, straight chained or branched al kyl. 15 The conpound havi ng
the structure: ~ ( o\ x - x \ / The conpound having the structure: 3

January 2 004/ 004714 PCT/ US2003/ 021348 fE g6 { 3
January 28@’?“"% %004/ 004714 PCT/ US2003/ 021348 31 ﬁ%]‘}&““s"r’%};e"ﬁt| on further

provi des a compound having the structure: Ng H RNO; 2
27

X k!
O%\ﬁ (_
iy

l

wherein the two R, moieties taken together form a (-G

cycloalkyl.

5 In one embodiment, the compound has the structure:

% 4

R P
Ky &R,
\.L ;

wherein the two R, moieties taken together form a C.-C,

cycloalkyl;

10 wherein each R, and R, is independently -H, -F, -Cl, -Br,
-I; or straight chained or branched C,-C, alkyl

In cne embodiment the compound hasg the structure:
15 wherein R, is -H, -F, -Cl, -Br, -I.
The compound hav1ng the structure:

Tn one embodiment, the compound has the structure:



6 5. wherein each R, is independently H F, d, Br, CN or Cl-C, straight
chai ned or branched al kyl; wherein X is CH2 or 0; and 10 3Mmweriy2d87i s an
-integer from1 to 6 inclusive. In one enbodi nent of the above-identified
invention the conpound has the structure: 15 N RON- " HO\ / R2 '
wherein each R2 is independently H F, O or Br. 20 In one enbodi nent of
the aboveyidghkhibdised 1 nvention the conpound has t e:. ONNRH
- R2 25 vw‘yerel ;r?b‘!gié‘ch Ra is independently H F, d ﬁ&%ﬂ%?{oy%%ﬁgs January. 2007
WO 2004/ 004714 PCT/ US2003/ 021345 32 yherein n is an integer from3 to 6

i nclusive. In one enbodi ment the conmpound has the structure: 5 p N N @(
RZ R2 o

Rz
X

N : —
b /
RK4LFEF&
By .
in one embodiment, the compound has the structure:
Rz Q
X ) ¥
Rgmmi— [ h—
N i .
ER % 7
RA_IJ Ry

5 wherein R, is éfcs straight chained or branched alkyl ox
aryl wherein the aryl is optionally - substituted with one
or more -F, -Cl, -Br, -I, -R,, straight chained or branched

Cl—C§ alkyl, aryl, phenoxy or heteroaryl.

10 In one ewbodiment, the compound has the structure:

15




wherein each R2 is F, O or Br. 10 In one enbodi nent the conpound has the
structure: N O\ / F Illustrative of the invention is & {dreusanei®dti ca
[ conposition conprising a pharmaceutically acceptable 15 carrier and a
therapeutically effective amount of any one the conmpounds of the

invention. { Anillustration of the inventionis a pharnaceutical
conmposi ti Ry ABRd&,Qy adm xi ng any one of the conmpoupdsy; descri bed above .
and a pharnaceu |caIIy acceptabl e carrier. IIIustratlve o? e invention is

a process for making a. pharnaceutlcal conposi tion conprising adm xi ng any
of the conpounds of the invention ané®a pharmaceutically 25 acceptable

carier. 3 January 2007, 02004 DULIARCIS20031021340 33, I | Lustrative

of the invention process ng ‘any of the conmpounds of
the inventionii B@é’ﬁb@i“? ﬁhﬁb“etdhérlkﬁ\?ﬁ?ﬁ? ot | ‘524 fethod of treating a 5

~di sorder nediated by the MCHL receptor in a subject in need thereof

conpri sing adgh Rhet@iboagnd, t 1 suijceed lms tiwesapeutireal |y effective amunt
of any one of the conpounds or pharnace & conposi tions of the
invention and a pharnmaceuti g g cprrier. 10 In one enbodi nent,
‘the therapeutically effectivbyz s8n about 0.03 and about 300
ng. I n one enbodi nent, the disorgler i on. In one :

5 .
wherein each R, is independently -F, -Cl, -Br, -I; or
straight chained or branched C,-C, alkyl.

The compound having the structure:
e
In one embodiment, the compound has the structure:
‘wherein R, is F, Br, I or C,-C, stralght chained or
branched alkyl.

15
The compound having the structure:

J

The compound having the structure:



15 enbodi nent, the disorder is anxiety. In one enbodi nent, the disorder is
obesity. In one enbodi nent, the disorder is urge incontinézaual®@o0ne
enbodi ment is anmethod of treating a.subject suffering froma disorder

sel ected from depression, anxiety, obesity or urge incontinence in a
subject in need thereof, conprising admnistering to a subject a

t her apeut iwgpdbahoszfsf f €Cctive amount of a conpound of péheszboBwgfnki on. 25 1 n one
enbodi ment, the therapeutically effective anount is between about 0.03 and
about 300 ny. In another enbodinent, %Qe di sorder is depression. 30 In one
enbodi nment, the disorder is anxiety. one enbodi nent, the disorder is

obesity. I n one enbodi nent, the disorder } e.incontinence. As used in
t he present above-identifi.ed vefyt i ons7— h 5 term"heteroaryl" i's used
to include five and six nentered saturate i ngs that may contain one or

nore oxygen, sulfur, or nitrog

ed . atonms. Exanp¥Ves of heteroaryl 3 January
2007 WO 2004/ 004714 - PCT/USZOQgW

021348 34 <" groups i nclude, but are not

limted to, carbazole, furanyl,>hienyl, pyrrolyl, oxazolyl, thiazolyl.,

i m dazol yl, pyrazolyl, isoxazolyl, ' isothiazolyl, oxadiazolyl, triazolyl,
t hi.adi azolyl, pyridyl, 5 pyridazinyl, pyrimdinyl, pyrazinyl, and -
triazinyl. In addition, the term"heteroaryl" is used to include fused

bicyclic ring systenms that nay contain one or nore heteroatons such as

oxygen, sul fur and nitrogen. Exanples 10 of such heteroaryl groups include,'

but are not limted to, indolizinyl, indolyl, isoindolyl, benzo[b]furanyl,




benzo[ b] t hi ophenyl ; indazolyl, benzim dazolyl, purinyl, benzoxazolyl,

benzi soxazol yl, benzo[b]thiazolyl, imidazo[2,1-b]thiazoly3 Jamiamn2dd7nyl ,

qgui nazolinyl, 15 quinoxalinyl, 1,8-naphthyridinyl, pteridinyl, qU|noI|nyI

i soqui nolinyl, phthalimdyl and 2,1, 3-benzot hi azol yl. The tern1"
heteroaryl” also includes those chemical noieties recited above which may
be substi twg Bewwizish one 20 or nore of the foll ow poyusadesnzafk, -Br, -1, CN,
-NQ2, straight chained or branched Cl-C al kyl, straight chained or
branched C1-C7 nonofl uoroal kyl, straight chained or branched C1-C7

- pol yfl uor oal kyl, strai ght chained or ranched C2-C7 al kenyl, straight

chai ned or br anchkedidS2n€ibn? SuakkamybrovE8edl7 aC yolwainkly [baviE8r Crhe

monof | uor ocycl ggl kyl»e.C3-C7 pol yfl uorocycl oal kyl, C5-C7 cycl oal kenyl, The
term" heteroaryl” further includes the N oxides of those, chem cal

noi eties recited above which include at 30 | east one nitrogen atom In the
present invention, the term"ar X naphthyl . 3.January 2007
WO 2004/ 004714 PCT/USZOOS/qg134 t h¢r enmbodi ment of the

af orenmenti oned i nventi on, &=congound s s\l omerically and
diasterionerically pure. SM not her enboni’}», t he conpound is
enantionerically or dlaster rically pure.™#A one enbodi nent, the
conmpound is a (+) enantioner.> 10 In one embodi neht, the conpound is a(-)
enanti omer .5 The invention provides for each pure stereoisoner of any of

the conpounds @asekhbagdnher ek ninaSyetucsit ey eni FOMEY,s BERYCN iorcEude
enantionmers, diastefeQBlfa OF vrafin<d 21KANe or

wherein X is CH, or 0; and

10
wherein n is an integer from 1 to 6 inclusive.
In one embodiment of the above-identified invention the
compound has the structure:

15 ‘

N/wﬁ\N

o H

\,/
7

,R_

wherein each R, is independently H, F, Cl or Br.

20 In one embodiment of the above-identified invention the

compound has the structure:

e O
| G,

Rg ;

25 wherein each R, is independently H, F, Cl or Br; and

Py R




15 imne isoners. The invention also provides for stereoisoneric m xtures,
including racemic mxtures, diastereoneric mxtures, or B Jnuagnorc
m xtures. Stereoisoners can be synthesized in pure form (Nogradi, M;
St ereosel ective Synthesis, (1987) VCHEditor Ebel, H 20 and Asymetric
Synthesis, Volumes 3 B 5, (1983) Academic Press, Editor Mrrison, J.) or
they can k@ aaaed by a variety of nethods suche@mseioyehsabl i zati on and
chromat ographi ¢ techni ques (Jaques, J.; Collet, A ; Wlen, S.; Enantiomner,
Racemat es, and Resol utions, 1981, John 25 Wl ey and Sons and Asynmetric
Synthesis, Vol. 2, 1983, Academc Pr%%s, Editor Morrison, J). In addition
t he conpounds of the present invention may be present as enantioners,
di asteri omers, |soners or twg f. npounds may be present
to forma racefisEsgt ® Hff?t@? nefﬁnmg?fgugéng$ﬁéggonpounds of the present
.invention are preferably 80% pure, nore preferably 90% pure, and nost
preferably 95%n 3ke razubadirdencltllndecbrdmundtlihsSi*mﬁeﬁtffl@ﬁua?e ‘phar maceutically
acceptabl egsalts and conplexes of all of the conpounds ' described herein.
The acids and bases from which these 3 Janug 007 WO 2004/ 004714
~PCT/ US2003/ 021348 36 salts are,prepared igcl uut are not limted to the
aci ds and bases |isted herein. \he pds>n 8, but are not limted

fe aci ds i nclude, but are

to, the follow ng inorganic
hydroi odi c acid, 5 sul f U

gr gani ¢ aci ds:’ acet]c acid, malonic acid,
artaric acid, nalelc_aC|d, citric acid,

not limted to, thefolhww
succinic acid, fumaric ac
nethanesulfonlc acid, benfﬁlc

wherein each R, is F, Cl or Br.

10 In one embodiment the compound has the structure:
N
F H

Tllustrative of the invention iz a pharmaceutical
composition comprising a pharmaceutically acceptable’
15 . carrier and a therapeutically effective amount of any cne

the compounds of the invention.

An illustration of the invention is a pharmaceutical
composition made by admixing any one of the compounds
20 -described above and a pharmaceutically acceptable carrier.

‘Illustrative of the invention is a process for making a
pharmaceutical composition comprising admixing any of the
compounds of the invention and a pharmaceutically

25 acceptable carrier.



acid, glycolic acid, lactic acid and mandelic acid. The 10 bases
but are not limted to ammoni a, nethylam ne, ethylam ne, piapaa?@idve,

di et hyl am ne,

di et hyl am ne, trinmethylam ne, triethylam ne,

i ncl ude,

et hyl enedi am ne, hydroxyet hyl am ne, norpholine, piperazine and guanidine.
This invention further provides for the 15 hydrates and pol ynorphs of al
of the cormpun@dergescri bed herein. The present inyeptdaeiisng!l udes within

its scope prodrugs of the conpounds of the invention. In general,

prodrugs wl |

which are readily convertible in vivo

t he present

specifical |y dPEHDHERY Gr
~di scl osed, but which converts to

such 20

be functional derivativ§§ of the compounds of the invention

into the required conpound. Thus, in

I@Y@Q:tr'agﬂve tdye ther P éfaqmrn'l% &l iRgthethal proReenpass the
treatment of th various, %gnd't'On%SQQ§%§gb%Qeﬁtﬁﬂlthe 25 conpound

TR Compoun

may not be specifically
the specified compound in vivo after

admi ni st r at i oExtepltifgingpathentnvedshgents onal mgihete@ir dserbingt e sel ection
and  preparft iQBofierS Wehidddea PrOdREgMOE | deaiby@s Ar ea dasgeitbeth 30 for

exanpl e, in D%%'Q” Rér %OQ£ 151ﬁ9 alhiBUPGERR" do tEeSaVbELat 1985. The
present i nvent ] on ur s netabollte? of | the conpounds of the
present |nvenﬁpﬁﬁamﬁﬁfﬁﬂ&V|t% %T%d@ HE 28T vEYspett es pr 6duced upon

i ntroduction @bmwmeuﬁﬁsplﬁmaﬁﬁ%c?h\i@ﬁf’?%wﬁ? &~ ﬁé‘ebf"b‘r%’éf-%l mlieu 3
MO 2D4F0Ahl deal 1PCGICIBA008/ 621348. 37 |l lustrative of the

January 2007

invention js a pharnaceutical

acceptable c

15

20

25

30

35

conposition conprising a pharmaceutically

rLer ap gd.-:'%aetn@eft%%eEIaér%%lﬂLe/m%&iy%feg&@@mm@f s @ny one

between about 0.03 and about 300 mg.

In one embodiment, the disorder is depression. In one

embodiment , the disorder is anxiety.

In one embodiment, the disorder is obesity.
In one embodiment, the disorder is urge incontinence.

One embodiment is a method of treating a.subject suffering
from a disorder selected from depression, anxiety, cbesity
or urge incontinence in a subject in need thereof,
comprising administering to a subject a therapeutically

effective amount of a compound of the invention.

In one embodiment, the therapeutically effective amount is

between about 0.03 and about 300 mg.

In ancther embodiment, the disorder is depression.

‘In one embodiment, the disorder i1s anxiety.

In one embodiment, the disorder is cbesity.

In one embodiment, the disorder is urge incontinence.

As used in the present above identified imventions, the
term ‘‘heterocaryl’’ is used to include £five and six
membered unsaturated rings that may contain one or more
oxygen, sulfur, or nitrogen atoms. Examples of heteroaryl



t he conpounds of the invention. 5 An illustration of the invention is a
pharmaceutical conposition made by adm xi ng any one of t eJawapo20ods
descri bed above and a pharmaceutically acceptable carrier. 10 Illustrative
of the invention is a process for naking a pharmaceutical conposition
conprising adm xi ng any of the conpounds of the invention and a

phar maceuwda@&!,m 4accept able carrier. 15 A solid Cpais8fossaddsi ncl ude one or.
nore substance V\)h may al so act as endogenous carriers (e.g. nutrient

or mcronutri ent carr| ers), flavori ng agents, lubricants, solubilizers,
suspending agents, fillers, gli dants 4 corpr essi on aids, bi nders or

tablet-disintegratin nts; al lggdar;:oencgmgggié ng material.
I n powders, gou%;ar ?‘Pgﬂ% b‘i‘% Vi 3?%nlsoll NS4 admixture

vi de
with the fi nelf}l‘-"’t‘ﬁw-l dedtﬁt‘?tf‘ii’@/e i n@‘?yéa? . PRREAD ét s PR G i ve
ingredient isinigediwlth apvaazdlet, havﬂﬁgxﬁﬂélflnece§§8F1§11aéB?'ﬁb]r'eSS| on
properties i ncgtgaganghgl pl’OpO&’ﬁJJaQﬂB_ﬂ_Z5 andhtedpzoleld i n thveighape and size

desired. Tlge powder s g% pﬁﬁtﬁrlgpi,yag@r\;ﬁhamyp to 99% of the
active ingr edrent. gﬂ Bl e soI | carriers include, for exanple, calcium

phosphat e, nmagnesi um stearate, tal C, sugars, | act ose, starch,
gelatin, cell tlnosddig@npolhei FEAM pyrePaFHS’ FBw HEt tWOng‘r\ﬁ/é%‘gés and ion
exchange resifiged lejqqrbdlcna:rinjgem&stame tsad BN gAREpAR i PRY ©8| BPFONS,
suspensi ons, L3408, s%)éhuw,ox%ér%' Bl ARdafd essusdeaned E%PEWDOSI tions.

The active ingredi can LS8 A‘éﬁghﬁe spspendeght RigdaRargpceutical ly
tl EI‘OE.L r
gg?ﬁpg?bgelﬁalnug:jgl?%izggsl r:%nuéqy _g \Aa':l_seol;.ndc?l OI’ gagenzo%gi yu%‘@t;iyl a mxture of

benzo [blthiophenyl, indazolyl, benz 1m1dazolyl , purinyl,
benzoxazolyl, benzisoxazolyl, benzo [bl thiazolyl,
imidazo[2,1-b] thiazolyl, cinneolinyl, quinazolinyl,
15 quinoxalinyl, 1, B—néphthyridinyl , pteridinyl, quinolinyl,
isogquinolinyl, phthalimidyl and 2,1,3 ~benzothiazolyl.

The term ‘‘hetercaryl’’ also includes those chemical
moieties recited above which may be substituted with one

20 or more of the following: -F, -Cl, -Br, -I, CN, -NO,,
gtraight chained or branched C,-C, alkyl, straight chained
or branched cl—c.,' monoflucroalkyl, straight ‘clflained orr
branched C,-Cy _polyfluoroalkyl, gtraight qhained or
branched C,-C, alkenyl, straight chained or branched C,-Cq

25 alkynyl; C3;-C; cycloalkyl, C5-Cy monoflucrocycloalkyl, C,-C,
polyfluorocycloalkyl, Cg-Cq cycloalkenyl,

The term “heteroarj;'l” further includes the N-oxides of

" those, chemical moieties recited above which include at

30 least one nitrogen atom.

In the present invention, the term “‘aryl’’ is phenyl or

naphthyl.



WO 2004/ 004714 PCT/ US2003/021348 38 pharnmaceutically acceptable oils or
fats. The liquid carrier can contain other suitable pharfatsuanczi07
additives such as solubilizers, emulsifiers, buffers, preservatives,
sweeteners, flavoring agents, suspending 5 agents, thickening agents,
coloring agents, viscosity regulators, stabilizers or osnoregulators.
Sui tabl e vexAMRLes Of liquid carriers for oral andp@@inseins
adnlnlstratlon i nclude water (partially containing additives as above,
e.g. cellulose derivatives, preferably 10 sodi um carboxynet hyl - cel | ul ose
sol ution), alcohols (1 ncl uding nnnoh§aric al cohol's and pol yhydric

al cohols, e.g., f%?l:l?el)r %@Iﬂo&l%h{ gder inatir¥fsnentitheal kSvdiion,

fractlonated coconut ol ar a s Qil Far [ [ ni stration,
the carrier cam® I%"B@‘Blglda mﬂ? gs‘t’mermg%cw fgda%a ae‘ts‘ﬂyﬁe'{m%%rej'act%gm{)r i sopr opyl

nyristate. Stewiree liquid carriers are useful in sterile l'iquid form
conpositions for parenteral admnistration. The liquid carrier for

pressuri zeds C%H)gﬁgéﬂeqnam&aamm athel Regaaiseds hadnotaeboal 19T oot her

phar maceuti ca cGe r | 'ent. 20 Liquid pharmaceutica
conpositions W%yg e s?%?%fégggolutlons or suspensions can be utilized by
for example, intranuscular, intrathecal, epidural, intraperitoneal or
subcut aneous inj eut icohodBieat | | esedupolpfh g scan(+Al FFIBESWES - admi ni st er ed

i ntravenously. The conpounds nmay be prepared as a sterile solid

conposi ti op, why ¢ Qngﬁa\(nbg&n%ﬁscuh\éeéor@omé ugPLNAdededint i bifnt.i me of

adm nistratiton using sterile water, saline, or other appropriate sterile
injectable nmedium Carriers are i ntended to i ncl ude necessary and 30 inert
bi nders, .suspeHi AgveREar sPrIviBes ciRft $ack| BYFSr gheeoisomer of ahy

of the compounds described herein. Such stereocisomers may
include enantiomers, 'diastereomers, or B or Z alkene or

15 dimine isomers. The dinvention also provides for
stei‘eoisomeric  mixtures, including racemic mixtures,
diastereomeric -mixtures, or E/Z disomeric mixtures.
Stereocisomers can be synthesized in pure form (Négradi,
M.; Sterecselective Synthesis, (1987) VCH. Editor Ebel, H.

20 and Agymmetric Synthesis, Volumes 3 B 5, (1983) Academic
Press, Editor Morrison, J.) or they can be resolved by a
variety of methods guch  as crystallization and
chromatographic technigques (Jaques, J.; Collet, A.; Wilen,
S.; Enantiomer, Racemates, and Resclutions, 1981, John

25  Wiley and Sons ‘and Asymmetric Synthesis, Vol. 2, 1883,
Academic Press, Editor Morrison, J).

In addition the compounds of the present invention may be
pregent as enantiomers, diasteriomers, isomers or two or
30 more of the compounds may be present to form a racemic ox

diastereomeric mixture.

The compounds.of the present invention are preferably 80%
. pure, more preferably 90% pure, and most preferably 95%
35 pure. Included in this invention are pharmaceutically
acceptable salts and complexes of all of the compounds
described herein. The acids and bases from which these




sweet eners, preservatives, dyes, and coatings. The conpound can be

adm nistered orally in the formof a sterile solution or 3sKaEaERSOON
cont ai ni ng ot her solutes or suspending agents (for exanple, enough saline
or glucose 35 to make the solution isotonic), bile salts, acacia, gelatin,
sorbitan nonol eate, polysorbate 80 (ol eate esters 3 January 2007 WO

2004/ 0047 Wb Ji6ahbd#52003/ 021348 39 of sorbitol and péguBabygikdes

copol yrmeri zed with ethyl ene oxide) and the |ike. The conpound can al so be
adm nistered orally either in .5 liquid or solid conposition form
Conpositions suitable for oral adnminfStration include solid forms, such as

pills, capsules,, grgggu;@%?azé@lﬂaud@ngu@%erﬁ anicdd QY chilorms, such as

sol utions, syrup ons. , Forns ef for parenteral
adni ni strat i oﬁ‘cuﬁ) P PRRE %i’%‘?eidl ‘%F‘ut Bh&et s%%‘?les’ %ﬁﬁda suspeni ons.

- Optinmal dosagestt o lalesfni niwt er Blee na?olié’wél%ﬁ er Fﬁl‘i’f@&nb?/ fRY&E skilled in
the art, and wybtodnabyiom khidhenypabiociy azcishnpbyimbicdiaisecid.he strength

of the 15 @egﬁiﬁ{flgnacicf'eanﬁogsrfﬁ 22641 ninst batdONncon, t Ber advancenment of

t he di sease condifjqn. dd| onal. ,f act or p ng t.h rticular
subj ect bei ng "PF eatB§°¢ A"r %esu Ko On%ang%t g@gdg ugg& osgéigr i ncl udi ng

subj ect age, TREPHIR ac@%vnc?é‘f""”&lcela‘ﬂdanéu‘f“’i”ﬁﬁ BFl%rdrﬁaﬁF%rtlrcaf"
Illustrative oblédre agidgenmionid sscidsynetiareerifrptesscicor beﬁaﬂq"lg any of the
conpounds of thes] yeBblN .ackxeMpldiiyistgat bed inewnmantiomcig. a Tt hod of

treating a, 25, Qéssorg@aluagd' afed by he, VCHE 1h8CePt O | Muhostbj ect in  need

t hereof conmpris mni sterin
P thy%am:me, ethyla :uge?, thperospljlfg.)érr?i%%,a dimethylamine,

diethylamine, trimethylamine, triethylamine,
ethylenediamine, hydroxyethylamine, morpholine, piperazine
and guanidine. This invention further provides for the
15 hydrates and polymorphs of all of the compounds described

herein.

The present invention includes within its scope prodrugs
cof the compounds of the invention. In general, such

20 prodrugs will be functional derivatives of the compounds
of the invention which are readily convertible im wvivo
into the required compound. Thus, in the present
invention, the term ‘‘administering’’ shall encompass the
treatment of the various conditions described with the

25 - compound specifically disclosed or with a compound which
may not be specifically disclosed, ‘but which converts to
the specified compound in vivo after administration to the
patient. Conventional procedures for the selection and:
preparation of suitable prodrug derivatives are described,

30 ‘for example, in Design of Prodrugs, ed. H. Bundgaard,
Elsevier, 1985.

The present invention further includes metabolites of the.

compounds of the present invention. Metabolites include
35 active species produced upon introduction of compounds of
" this invention into the biological milieu.




a conpound whi‘eh

t herapeutically effective anmount of any one of the conpounds or
pharmaceutical conpositions of the invention and a pharmagdatuacpalOgr
acceptable carrier. 30 In one enbodi nent, the therapeutically effective
anount is between about 0.03 and about 300 ng. In one enbodi nent, the

di sorder is depression. 35 In one enbodinent, the disorder is anxiety. 3
January 2Qfyhga0674004/ 004714 - PCT/ US2003/ 021348 ApersBnogivgssgrbodi nent, the
di sorder is obesity. In one enbodinent, the disorder is urge i ncont i nence.

5 One enbodinent is a method of treatlng a subject suffering froma

di sorder sel ected from depression, ﬁ?ety, obesity or urge incontinence

in a subject |ﬂlgsetf]% {; eregf thgorr@;ﬂ,eﬂt@gnad{@ n|§te§ﬁar}ga&@1t§c§ybj ect a

t her apeuti cal | Ive ampunt o 0 of- -t he . 10 In one
embodi nent , tﬁ@mP?@rtéB’éut F%‘%’lrf‘ffugffectl% ngaceug%cally a‘f%&%’% out 0.03 and

about 300 ng. damraemtanérae?h%é?%ﬁ?aljﬂhéfﬁ?%td?’ﬂe?mq?td‘éfpraé’é’sf’ﬁ?l 15 In one
enbodi nment, thediG@odads o EXisteption.n one enbodi ment, the disorder is
obesity. 205 I n one enbodi nent, the disorder is urge i ncontinence. In the

S PP i, £t ILherangutical Ly, gtisetive , 2PBfbcelioany amunt of
RS8R nistered 1o a subbect su | from a di sease

agai nst 25 \Ahlc@ﬁp?ﬁ’?él%rrﬂé%dgyaf‘@““é‘ﬁfl%cf‘?%e %aﬁ§e§ reni ssi on,
or regression deketiteddilsasend Ianpfw«mag?@etcally acceptable Carrler-

10 TIllustrative of the invention is a process for making a
pharmaceutical composition comprigsing admixing any of the
compounds of the invention and a pharmaceutically

acceptable carrier.

15° A solid carrier can include one or more substances which
may also act as endogenous carriers {e.g. nutrient or
micronutrient carriers), flavoring_ agents, lubricants,
solubilizers, suspending agents, fillers, glidants,
compression éids, binders or tablet-disintegrating agents;
20 it can also be an encapsulating material. In powders, the
carrier is a finely divided solid which is in admixture
with the finely divided active ingredient. In tablets,
the active ingredient is mixed with a carrier having the
_ necessary compression properties in .suitable proportions
25 and compacted in the shape and size desired. The powders
and tablets preferably contain up to 99% of the active
ingredient. Suitable solid carriers include, for exa'mple,
calcium phosphate, magnesium stearate, tale, sugars,
lactose, dextrin, starch, gelatin, cellulose,
30 polyvinyl)pyrrolidine, low melting waxes and ion exchange

resins.

Ligquid carriers are used in preparing solutions,
suspensions, emulsions, syrups, elixirs and pressurized
35 compositicns. The active ingredient can be dissolved or
suspended in a pharmaceutically acceptable liguid carrier
such as water, an organic solvent, a mixture of  both or



application, a "subject" is a vertebrate, a mammal or a human. 30 This

i nvention provides a nethod of treating a subject sufferiddpriuagn20di
abnormal ity wherein the abnormality is alleviated by decreasing the
activity of an MCHL receptor which conprises adm nistering to the subject
an anount of a conpound of the invention which is an MCHL receptor 35

ant agoni stwedhmeirigve-t.o treat the subject's abnor nplidseosdisignuary 2007 WO
2004/ 004714 - PCT/ US2003/021348 41 In separate enbodi nents, the

abnornmality is a regulation of a sterogid or pituitary hornone disorder, an
epi nephrine E rel ease disorder, a gastfointestinal disorder, a

car di ovascul ar hqgéaocreQﬂm(}agoggsgggagw 6:bal anceadi sor dgt. 1ifuliypertensi on.

di abetes, a respirator L odu |ve f n on dlsorder
an i mune di s§PdEeT a a”end%"é’ltﬁ% dP‘é%errdersma s cul OSKel € L}% [Qéidl sorder, a

neur oendocr i n@ddltmedersucél caynisPL e 4Pt dequ]élﬁ‘berﬁ‘n"r'y byfifesfder such as
Al zhei ner =s difgeasfrat fiveae N Soreptamahs, atflemodidhgarebentans shsgandgangli sor der, a

i ogr a1 o | B or S e Loy der st
r.gi rder '
Par ki nson=s di*S&€% %ae org né—"g?{lgzter%ags(?ﬁ: ségg‘%f%a %g %Ctgbgéti on
di sorder, a sﬁ%ﬁﬁ‘aﬂf‘é’tlﬁfl dtevrifat PR ST or s, © %ndaf Péjé?rf%\‘?éa i sorder ‘'such
as depressi on mndnirxretop, aindudess-vieetat edpeitsgiHer , canfaimias bal ance
di sorder, a sRuItHwesdisaoldes, dail ncemﬁycé'mﬁieﬁix}mhm,mprefmlabw
schi zophr efy a., APgPhi N84 ghanae, 08l §:2ddiStic @8y , N §iALAGs OF a urinary

o der sle R a0k LEOILLARDE cub "1 L GLEL 85RO et he

e.g. glycols) and their derivatives, and oils (e.g.
fractionated coconut cil and arachis oil}. For parenteral
administration, the carrier c¢an alsc be an oily ester such

15 as ethyl oleate or isopropyl myristate. Sterile Iiquid
carriers are useful in sterile liquid form compositions
for parenteral -administration. The 1liquid carrier for
pressurized compositions can be a halogenated hydrocarbon
or other pharmaceutically acceptable propellent.

20
Liquid pharmaceutical compositions which are sterile
solutions or suspensions can be utilized by for example,
intramuscular, intrathecal, epidural, intraperitoneal oxr
subcutaneous injection. Sterile solutions can alsoc be

25  administered intravenously. The compounds may be prepared
as a sterile solid composition which may be dissolved or
suspended at the time of administration using sterile
water, saline, or other éppropriate sterile injectable

medium. Carriers are intended to include necessary and
30 “inert binders, suspending agents, lubricants, flavorants,
sweeteners, preservatlves, dyes, and vcoatings. - The

compound can be administered orally in the form of a
- sterile solution or suspension contalnlng other solutes or
suspending agents (for example, enough saline or glucose
35 to make the solution isotonic), bile s=alts, acacia,

gelatin, sorbitan moncleate, polysorbate 80 {oleate esters



a nmethod of treatnment for the follow ng indications: depression, anxiety,
eating/ body wei ght disorders, and 25 urinary disorders. Exgnml@ﬁymm
eating/ body wei ght disorders are obesity, bulima, or bulima nervosa.
Exanpl es of urinary disorders-include, but are not limted to, urinary

i nconti nence, overactive bl adder, urge incontinence, urinary frequency,
urinary URgRRedes780 nocturia, or enuresis. Overact pygudbaadses and urinary
urgency may or nmay not be associated with benign prostatic hyperplasia.
This invention provides a nethod of rrg?i fying the feeding 35 behavior of a
subj ect which conprises adm nistering to the subject an anbunt of a
compound of the kswenbi cmseffLahhyrridted dperpesezddeiepnangpéioon of food by
t he subject. %xg&qugég 2Q07;1. WO 2004/ 004714 PCTI US2003/ 021348 42 This
invention also provides a nethod of treating an eating disorder in a

subj ect which conprises adm nistering to the subject an anount of a
conpound of t ks rceemeioRa’ aifedts lripiteerdasi e *dBr¥ UMt i on of food
by the sulfj edtiquicn @an sddichemisidfont htvrpr eSemdosinient iriable eating

di sorder is byhimMegaioR@st b0kt il | AALNET YOER £ ﬁimodasrrent of the
pr esent |nvent| tge sHb o] eCtgrLEule% vq;atbgggsate gg@ Jypman or a
er ‘10 € |s adm n

canine. In a the C dun |stered in

conbi nati on \?vF?[‘hldf o%?i’“‘SThéuﬁ]?eE%nr“PHVé’ﬁf’i ofiYTREY heF*BHEVi 0¥ a net hod of
reduci ng t he lsoelyengasss of Farmgubysettl whixc hpayenprdadepdmiBifdat Finst ering to
t he subj eciy anrnél@aNbtfila QAP a@fultbend, nyentsueperabhecti ve to reduce
t he body mass of the subject.
Optimal dozages to be administered may be determined by
those skilled din the art, and will wvary with the
particular compound im use, the strength of the
15 preparation, the mode of administration, and the -
. advancement of the disease condition. Additicnal factors
-depending on the particular subject being treated will
result in a need te adjust dosages, including subject age,
weight, gender, diet, and time of administration.
20 ' '
Illustrative of the invention is a synthetic process for
making any of the compounds of the invention.

Exemplifying the invention is a method of treating a

25 digorder mediated by the MCHI1 réceptor in a subject in
need thereof comprising administering tec the subject a
theraﬁeutically_ effective amount of any one of the
compounds or pharmaceutical compositions of the invention
and a pharmaceutically acceptable carrier.

30
In one embodiment, the therapeutically effective amount is
between about 0.03 and about 300 mg. '
. In one embodiment, the disorder is depression.
35

In one embodiment, the disorder is anxiety.



The present invention also provides a nethod of treating a 20 subject
suffering from depressi on which conprises adm nistering tlojdanaarys2figizect an
anount of a conpound of this invention effective to treat the subject's
depression. The present invention further provides a nethod of treating a
subj ect suffering fromanxi ety which 25 conprises admnistering to the
subj ect aryRWR0f -2 compound of this inventionpefidmbibiasto treat the
subject's anxiety. The present invention also provides a nethod of
treating a subject suffering from depression and anxiety which conprises
adm nistering to the subject an 30 anfunt of a conmpound of this invention
effective to {reat _ ho% uR. Eltl ?&qgs% QBea1d. anxi ety. The present

i nvention al sO prOV| es a nmet hod treating a "subject suffering from

maj or depressive disorder, 35 dysthymc disorder, bipolar |I and Il

~di sorders, schizuef ewrdiventdi ser déﬁordé‘ég’fﬁ e JWCERTREPSE wi t h depr essed

nood, personal ity disorders, insomia, 3 January 2007 WO 2004/004714
PCT/ U82003/ 02$ﬁ45en$§d1nr%@e{§%nﬂé@mdnaf GAle8PH aChiciadt adufEbyidym sl eep

di sorder, tmare . di sorder, e IS0r I Q,ggg@ ing
di sorder, obs §%‘i‘\?e %"%ﬂeirs??/lec ‘?‘g??a‘% c{e%g%%%cﬁ |%%{lgt§ ﬁkor wi t hout

agoraphobl a, POStYHFEUNHRGCREHIERES s 18 df sGPHETCT soRi d1°%Hnx gfcy di sor der,
soci al phobi aceng:isgeneadiinisterdngi boyadissbisidr .2 T‘H’ee’-”ﬁ?%ﬁ?l]ﬁ’nventl on al so

provi des a nmethageletahRahi R & conpbinR bf skl entemgiémom a urinary di sorder
whi ch comprises 10 administering to the subj ect an amount of a conpound of

Some enbod meAPSeRS REHEARRTy “r piderejqeuity befellilBbunflRPrder. N

between about 0. 03 and about 300 mg.

In another embodiment, the disorder is depression.

15
A In one embodiment, the disorder is anxiety.

In one embodiment, the disorder is obesity.
20 In one embodiment, the disorder is urge incontinence.

In the subject application a '‘therapeutically effective
amount.’’ is any amount of a compound whi_ch, ] Whenl
administered to a subject suffering from a disease against
25 which the compounds are effective, causes reduction,
remisgion, or :.regression of the disecase. In a =subject
application, a ‘‘subject’’ is a vertebrate, a mammal or a

human.

30 This invention provides a method of treating a gubject
puffering from an abnormality wherein the abnormality is
alleviated by decreasing the activity of an MCHI receptor
which comprises administering to the subject an amount of
a compound of the invention which is an MCH1 receptor

35 antagonist effective to treat the subject’s abnormality.




urinary incontinence, overactive bladder, urge incontinence, urinary
frequency; urinary urgency, 15 nocturia, or enuresis. ThiZJarmaen200Gn wil |
be better understood fromthe Experinmental Details which foll ow However,
one skilled in the art will readily appreciate that the specific nethods
20 and results discussed are nerely illustrative of the invention as

descri bedwyphsobsld Y-1n the clainms which follow thereafsenss3 January 2007
WO 2004/ 004714 - PCT/ US2003/ 021348 44 Experinental Section 1. Synthetic

Met hods for Exanples 5 General Methods: All reactions (except for those
done by parallel synthesis reaction ‘é&rays) were perfornmed under an Argon

at nosphere and_the reagents,, o lgge SLABBE Som WET €
transferred td" tﬁ%pa}rélagtlon 1‘8&\%53{: nabﬂ%%l%g" 3 9428t fon

vi a t echni ques.
The paral | el o§ymte&Pid PEaRY ISR Y S‘Sﬁ R ?ysor Slgl%{r%g\%g? s (w thout
‘an inert atnospherse) udisegdds, KEM he@?ﬁ?@@ﬁaﬁ@%l ( Sélllﬁ?rdel’fow £ M.
~ Anhydrous sol \égp&@vmﬁﬁaauaﬂét&ﬂeﬂ faromledtchlych EHenreadisCydpany and used
as received, gg 2 Olaggk%tqucgl 1M&yndywﬂeﬂar%ﬁhmj ng the
pr

Nonmencl at or rami vat| S L SR ordl£90an CA) . The 'H
'NMVR spectra WeFBXIHE ?‘EFe ﬁ/}-ﬁ 99 aﬁ‘ E‘Rﬁker AVance s?)nectrorreter

wi th tetranet kpfisidiase da§°174ﬁ’ﬂ~”er n&l é"t“éﬁﬂjeﬁsﬂfe '§ﬁ| i t (PS8 P43t erhs were
desi gnat ed 20 nasrdidoenmsie slisowmiemgl @t ;codnitiyeulsiaezder. —at MEFPEY; q =
quartet; qui ntd?rsorcﬁ@(;;@éh a§eﬁz@fb1m@:r—sbﬂﬂﬁisema mehidnyl evdulBkéoment al
analyses VW%’GaggrL§gﬂg%lss§6nRQ§ggga§9n a motor coordination disorder,
a gensory integration disorder, a motor integration
digorder, a dopaminergic function disorder such as
parkinson=s disease, a sensory transmission disorder, an
olfaction disorder, a sympathetic innervation disorder, an
15 affective disorder such as depression and anxiety, a
stress-related disorder, a fluid-balance disorder, a
seizure disorder, pain, psychotic behavior such as
schiszhrenia, morphine tolerance, opiate addiction,
wmigraine or a urinary disorder . such as urinary

20 incontinence.

In a preferred embodiment, the subject invention provides
a method of treatment for the following indications:
depression, anxiety, eating/body weilght disorders, and
25 urinary  disorders. Examples of eating/body weight
‘disorders . are obesity, bulimia, or bulimia mnervosa.
Examples of urinary disorders include, but are not limited
to, urinary dincontinence, overactive Dbladder, urge
incontinence, urinary frequency, urinary 'urqency,
30 ‘nocturia, or enuresis. Overactive bladder and urinary
urgency may or may not be associated with benign prostatic

hyperplasia.

Thig invention provides a method of modifying the feeding

35 behavior of a subject which comprises administering to the
subject an amount of a compound of the invention effective
to decrease the consumption of food by the subject.




Mcrolit Laboratories, Inc. Mass spectra were obtained on a P
(Fisons) or Quattro Mcro (Mcromass) 25 spectronmeter w tB JaheatyRospray
(ESMS) ionization and MH is reported. Thin-layer chronmatography (TLC) was

carri ed out

EM Separati ons Tech.). Preparative thin-|ayer

on glass plates precoated with silica gel 60 F254

out on gl ¥SsheelsS precoated 30 with silica gel Geri¥hzApal

colum chromat ography was perfornmed on Merck silica ge

mesh) The m crowave reactions were performed in a Smthcreator
apparatus from Personal chenistry 1n&? 3 January 2007 WD 2004/ 004714 -

PCT/ US2003/ 021348 45 Ceneral Synthetic Procedures: The exanpl es descri bed
in the experinmental section_are nen%lg %Ih%ikr€t|¥eipf t.he

to synthesi ze PHR PPEIEACR| AvEht PRSP

eat 11 )
fagonﬁsts.

T an

atform |

(0.25 mMm

chr omat ogr aphy was carri ed

tech). Flash

60 (230 - 400

m cr owave

t hods used
Addi ti onal

conpounds of teabincndeserdsn it ac AADIRSTOIHAINEIMEEY 52 @IGUHSEEF % nt het i ¢

pr ocedur es

descehdbeadibhecician anolnt ioficer powatnd gpivhiat iroestiont

0 t hese

met hods thal weuLdihe QRViQus.in Soneosdssipdiload din tda mrtendgt 10 Schene
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30

35

eating disordexr is bulimia, obesity or bulimia nervosa.
In an embodiment of the present inventiom, the subject is
a vertebrate, a mammal, a human or a canine. In a further
embodiment, the compound is administered in combination
with food. '

The present invention further provides a method of
reducing the body mass of a subject which comprises
administering to the subject an amount of a compound of
the invention effective to reduce the beody mass of the

subject.

The present'invention also provides a method of treating a
subject suffering from " depression which comprises
administering to the subject an amount of a compound of
this invention effective to  treat the subject’s
depression. The present invention further provides a
method of treating a subject suffering from anxiety which
- comprises administering to the subject an amount of a
compound of this invention effective to treat the
subject’s anxiet?. The present invention alsoc provides a

method of treating a subject suffering from depression and

anxiety which comprises administering to the subject an
- amount of a compound of this invention effective to treat

the subject=s depression and anxiety.

The present invention also provides a method of treating a
subject suffering from ~major depfessive disorder,
dyzthymic digorder, bipolar I and IT disorders,
schizoaffective disorder, cognitive disorders with
depresged  mood, personality  disorders, insomnia,

N (C <" EDC,



_in polypropyl ene

-4 GENERAL PROCEDURE IN SCHEME E 15 F/ i F°

n==0

2, 2- Bl S(4- FLUOROPHENYL) - N- ( 3- ( SPI RO | NDENE- 1, 4' - 3 January 2007

Pl PERI DI NE] - 10- YL) PROPYL) ACETAM DE. A sol ution of 3 20

(SPI R i ndene-1, 4' - pi peridine)-10-yl)propylam ne (0.190 mvol, 46.0 ng),
2, 2-bi s(4-fluorophenyl)acetic acid (0.290 mmol, 72.0 nmg),

1- [ 3- (di megdwbsmadiwo) propyl ]1-3- et hyl carbodi i m de hygfeatbaisge (0. 380 nmol

334 ny) and. 4-dinethyl am nopyridine (catalytic amunt) in DVMF/ CH2CO 2 25

(1:10, 5.0 m.) was stirred for 24 h a;_23 C. The solvent was renoved in

vacuo and the crude product was chromatographed (silica, ,

di chor, o?% hang: URLRARD, 2rddichly, abdiohdidhenlisiale pEOMG-4a3. 6 M, 26. 3%
- 4t ST o Sa = --=io- ar -

PCT/ US2003/ 02 14688 (e Ehe15) °® Seei3By2 s m ZQH_)%? 3 RS (m 4H),

6.79 (d, 1H, diserdsrg pphsessgvergoppulsiyp glsordey mapic gisgRdery 11y 343

(dd, 2H, J = Gifh 1tr6 Mijhoup OSURrahopis, 2HpOSttZaBRLLE, BFESSF = 6.6 Hz),

2.29' (t, 2H, HisorkRr? Hicial 2ah@idtyl. 8fsdrier 2Hpecial80pHot@ (amd 2H), 1. 34

(d, 2H J =1 Egerﬁyﬁ%:edg%ﬂy Bisféd-3 (M+ H'. Alibrary was constructed
obDbi

Ins "Reactor Blocks", 48 well plates. In each plate
an array 10 of 6 amnes (0.100 nmol) and 8 carboxylic acid (1.05 mmuol)
wi t h PS- car bodkt rensecplsingeqiop s ?r%%&ew:"ﬁéw% PEIBFESID Il) were
m-xed over ni ghtibpict23ufidrdngi >l 8 uciorpyuhidskpeatvwiichheonprdedsd ons were
rigorous'BQO”DQEﬁfﬂfQQering to the subject an amount of a compound of

thig invention effective to treat the subject’s a urinary

digorder. In some embodiments, the urinary disoxrder is

urinary  incontinence, . overactive bladder, urge

incontinence, urinary frequency, ' urinary urgency,

15 nocturia, or enuredis.

This invention will be better understood from the
Experimental Details which follow. However, one skilled in
the art will readily appreciate that the specific methods
20- and results discussed are merely illustrative of the
invention as described more fully in the claims which

follow thereafter.



via TLC to the conpletion of the starting. The solvent 15 was filtered and
the resin was washed with nethanol and dichloronethane (83naarie00ately

wi th each of the solvents (for 10 minutes each tine). After the |ast
filtration, 2.0 Mamonia in nethanol was added to the resin (2.0 nL to
each well) and the reaction blocks were rotated for 2 20 hours to rel ease

t he desi r ggh aewgapuwnds fromthe resin. The final cepspeumgsiwere filtered

i nt o Robbins "Receiving Blocks", the solvent was rem)ved and the conpounds
were analyzed via NVR and ESM5. F / O F 25

2, 2- Bl S(4- FLUOROPHENYL) - N- ( 3- ( SPI RO 1%%-

DI HYDRO SOBENZOFURAN- 1,4' - Pl PERI DI NE] - 10- YL) PRCPYL) ACETAM DE was pr epar ed
and purified from (3 (SPIRJ 1, 3-di hydroi sobenzof uran-1, 41 - pi peridine]-10
30 yl) propyl) aspacimedal? sagriocd. 200 Mol ), 2, 2-bi s(4- fluorophenyl)acetic
acid (0.220 mmol, 54.6 ng), PS-CDI (0.400 mml, 0.300 g) and DWF/ CH2C12
(0.3/3.0 nL) according 3 January 2007 WD 20041004714 - PCT/ US2003/ 021348
47 to the pracedsyeshelsgcietvods fiomyBxamplesVR (400 MHz, CDCl,) 5.7.32-7.19
(m 7H, 7.11-6.98 (m 6H), 4.81 (s, 1H), 3.44-3-37 (m 2H), 2.82-2.74 (m
2H), 2.50-2 43 (m 2H), 2.40-2.31 (m 2, 1.88-1.68 (m 8H): ESVS m e:
477.3 (M + 5 ceperalSalethedsE plihi grastiense €O foF BOG009°% PR N or 11

parallel synthesis reaction arrays) were performed under
an Argon atmosphere and the reagente, mneat or in
appropriate solvents, were tr_ansferre.d te the reaction
10 vessel via syringe and cannula techniques. The parallel
synthesis reaction arrays were performed in vials (without
an inert atmosphere) using J-KBEM heating shakers {Saint
Louis, MO). Anhydrous solvents were purchased from_
Aldrich Chemical Company and used as Treceived. The
15 compounds described Therein were named using the
Nomenclator program (Cheminnovation Software, Inc. San
Diego, CA). The 'H NMR spectra were recorded at 400 MHz
veing a Briker Avance spectrometer with tetramethylsilane
as interpnal standard. Splitting patterms were designated
20 as follows: s' = singlet; d = doublet; t = triplet; g
quartet; guintet; sextet; septet; br = broad; m
multiplet. Elemental analyses were performed by Robertsoz;

'Microlit Laboratories, Inc. Mass spectra were obtained on

" 2 platform II (Fisons) or Quattro Micro (Micromass)
.25 spectrometer with electroespray (ESMS) ionization and MH' is
reported. Thin-layer chromatography (TLC} was carried out

on glass plates precoated with silica gel 60 F,, {0.25 mm,

EM Separations Tech.}. Preparative thin-layer

' chromatography was carried out on glass sheets precoated

30 with silica gel GF (2 wmm, Analtech). Flash column

chromatography was performed on Merck gilica gel 60 (230 -
400 mesh). The microwave reactions were performed in a
Smi'thcre'ator microwave apparatus from Personal chemistry

Inc.



J''H R2i 2eq.trieffiylamne H1.1 eq. 1.0 eq. 3:1 THF-CH2CI2 R or n =
0 2 eq. triethylamne, THE 10 GENERAL PROCEDURE | N SCHEMBadudey M7 O o
15 N-[3-(1- OXOSPI R] 1, 3- HYDRO SOBENZOFURAN- 3, 4' - Pl PERI DI NE] -

10- YL) PROPYL] - 2, 2- DI PEENYLACETAM DE. A sol ution of 10-(3-

am nopr opyl ) Spi ro[ 3- hydr oi sobenzof uran-3, 4' - pi peridine]-1- one (37.0 ny,

0. 100 Mmoo 20es0847eh phenyl acetyl chloride (23.0 nogpcfustéeeiimel ) and

di i sopropyl et hyl ami ne (0.200 20 nmol, 20.2 ng) in CH2Cl12 (or THE or

THE/ CH2C12, 2.0 nmL) was stirred for 4 h at 23 C. The sol vent was renoved

in vacuo and t he crude product was chtonmat ographed (silica,

di chor ormet han ) .d e ddahd edor&gigg;bed 2§, 3 ny,

41.0% . H NNR%E%EM& et ngc@c{uggg A i J_’fi .7-83-7.69 (m

1H), 7 69- 7. 554 frr?x%ﬁq}menfa&gs?c"s*fm (ar’ﬁe Z‘Fffe %“%t?él o ok Pﬁ ¢ 7.26-7.16

(m 2H), 5.20méshodd Jandaty 200Re=\\EP 2002/ DGFPIY JHWFF@S20637021348 46

1H), 3.57-3. 4%cfm a2tgondsdd- 3. 5881 Mna2 Hpompdudds 2£98hé ninvedtfon 2. 98- 2. 81

(TLn élz;l)t 2526.3§n0%e( n&bt%%g{a%lb%) ghe?a]- éﬁgralz%mtm %&0345@53 (M +fH%;1- S
e Capture a od. for e n ion o e

2.5%?1‘.]1 %}eﬂ:‘ebn or. b}fhln e} or%x: }1 T%lt Y n rgf %}ag&f

Spirocyclic Pi rary e Cco rcla yst 15
. exchange I’eSI methods that would be obviocus to someone skilled in

art.

10 Bcheme E

PS-carbodiimide resin

10% DMF-CHClo -
S LA
R -COzH + HzN /\(\/);\N - R1 N/\(\%\N
1 EDC, DMAP : H -
R 10% DMF-CH,CL, _ R
' ' n=04
GENERAL PROCEDURE IN SCHEME E
15
Qg
i
<} ?3
F
2,2-BIS (4-FLUOROPHENYL) ~N- (3~ (SPITRO[INDENE~1,4"~
PIPERIDINE] ~10-¥L) PROPYL)ACETAMIDE. A golution of 3-
20 (SPIRO[indene-1,4'-piperidine] -10-yl)propylamine {0.190

mmol, 46.0 wmg), 2,2—bis(4—f1uoropheny1)acetic acid {0.290
mmol, 72.0 mg) , 1-[3- (dimethylamino) propyl] “3-
‘ethylcarbodiimide hydrochloride (0.380 mmol, 334 mg) and
4-dimethylaminopyridine (catalytic amount) in DMF/CHCI,
25 (1:10, 5.0 mL) was stirred for 24 h at 23 °C. The solvent

was - removed Im vacuo and the crude product was
chromatographed (silica, dichoromethane:methanol 20:1) to
afford the final product (23.6 mg, 26.3%). 'H NMR (400



(Aldrich) was activated using the foll ow ng procedure: 10 1. The resin was
shaken in nethanol for 24 hr. 2. The resin was filtered anglJavasinefOow t h
met hanol on a fritted funnel. 3. The resin was neutralized with 2.0 M NH3
in MOH (pH checked) - shaken for 1 hr. 15 4. The neutralized resin was
acidified with 3.0 MHCL in MeOCH (pH checked) - shaken for 1 hr. 5. The
resin wasvwoepdmies on a fritted funnel and washed pawidacchfdds 6. The resin
was dried in vacuo and stored. 20 Synthesis (Acylation of the Amnes): A

|l i brary was constructed in polypr opqueGne Robbi ns "Reactor Bl ocks"™, 48 well
pl ates. In each pI ate an array. of 6 amines (0.100 nmol) and 8

el ect rophi | es, C%&%ﬁ %hgo% coye% -2;/;65(;H?q)7|d3 he p(r,ﬂesqﬁpe ofqtri et hyl am ne

(2.00 eq) in" m xed overnig to give

48 conpounds/ [ﬁ‘ﬂatlél. The Eeadid ons- er'd: ritjorodsPy® ni ﬁo?%dé\n a TLC to the
.conpl eti on of 1khe 3star tddg 28 he- &€d@e tlost He) erfs@Bng Purlinf i AL on

net hodol ogy vbasat e, agi,dirc- 30 sAmber byst- (&5 znesbm 1B0k | M, ng. toke

di sappearapce, of  the arting %|4r d pyedusts wene captured
and then r@el eased‘hu5|2 X %&% rlg'{:ﬂeg@ outfl ned bgl ow. Purification of the

Spi rocycl i c Piper EGH&/ Pr oﬁ'ﬁc st 3 Hanuary 2007 WO 2004/ 004714
PCT/ US2003/ 021348 49 -Activated Anberlyst 15 ion-exchange resin (0.90 g,

Aldrich) was addefd,.t0,eagh WelohstaRded NeirP| befodByEene ORBbIKsl OF 2 hours
in a Robbins rOIR%atQI;IchBQ cqc } O %agellfl.r plattege SEQ&Q pfl:l:lpglanpgﬂ:q&(:t fromthe

reaction m xtu
100 of 6 amines {0.100 mmol} and 8 carboxylic acid (1.05 wmmol)

with PS-carbodiimide resin (2.0 mmol} and DMF:DCM (1:10
3.00 mL)} were mixed overnight at 23 °C to give 48
compounds/plate. The reactions were rigorously monitored
via TLC to the completion of the starting. The solvent .

15 was filtered and the resin was washed with wethanol and
dichloromethane (x3) alternately with each of the solvents
(for 10 minutes eﬁch time). After the last filtration, 2.0
M ammonia in. methanol was added to the resin (2.0 mL to
each well} and the reaction blocks were rotated for 2

20 hours to release the desired compounds from the resin.
The final compounds were filtered into Robbins ‘‘Receiving
Blocks’’, the solvent wag removed and the compounds were
analyzed via NMR and ESMS. '

25
2,2-BIS {4-FLUOROPEENYL) -N- (3- (SPIROI[1, 3~
DIHYDROISOBENZOFURAN-1,4'-PIPERIDINE] -10~

YL} PROPYL)ACETAMIDE was prepared and purified from {(3-
(SPIRO[1, 3-dihydroiscbenzofuran-1i,4'-piperidine] -10~ '
30 v1l) propyl) amine {(49.2 mg, 0.200 mwmol}, 2,2-bis(4-
fluorophenyl)acetic acid (0.220 mmol, 54.6 my), PS-CDI
(0.400 mmol, 0.300 g) and DMF/CH,CLl, (0.3/3.0 mL) according



5 solvent was filtered and the resin was washed with nethanol and

di chl oronet hane (x3) alternately with each of the sol ventsidnary 2007m nut es
each tinme) . After the last filtration, 2.0 Mamonia i n net hanol was
added to the resin (2.0 nL to each well) and the reaction bl ocks were 10
rotated for 2 hours to rel ease the desired conpounds from the resin. The
final conmwmudmoaner e-filtered into Robbins "Recei vemgsd8bomks”, the sol vent
was renoved and the conmpounds were analyzed via LCM5. Ca a a + HZN~vN O
NH'~N O G 15 (3, 5- DI CHLOROPHENYL) - N- (;2- ( SPI RQ[ | NDANE- 1, 4' - Pl PERI DI NE] -

10- YLETHYL) CARBOXAM DE was prepared and purified from 2-(-

( SPI (?O(ihlndang th, fhe @rﬁlaédnﬁieaeieslzgxwdehhweam wmend. (260 mapotnc123. 0 ng) and
3, 5-di chl or obenzo chl or 150 0 nmg)..in_TH 2C 2 (3:1,
3.00 nL) accordi né g‘SEdﬁr]es (ﬁlescr"f"be(§71)<';ibové31 qﬁ 1400 MHz,
CDCl,) S 7.6%-¢d4;3 IBH (@. —Z.H)B Hiz§2-27760(nt 2HIH, 2J50=2247 (F‘rz) 2H)7 24- 7.14 (m
5H), 7.05 (br,2.4bD3.33. 6d- 3ub4 1.Ap-L2Hp. (m3.800; EBS mfam 4%H)3, (B. 68 (t, 2H, J
= 6.0 Hz), £.30Q+(t, 2H, J = 11.6 25 Hz), 2.10-1.90 (m 4H), 1.59 (d, 2H, J
= 12.4 Hz); ESM5 mle: 403.1 (M+ H)'. Schenme G 2 eq biethylarrine
3:1THF-DCM x R1I-N= X + FVWN - | or Rt N-(fin 1.1 eq. W 2eq.tri&\arine HH
~~ n=04 1.0 egheid lF " 'R x=SO :

Hunig's base
CHCl,

: O
1 or
Rl-coc + HZN’\MﬁO\ RN
~pit 2 eq. triethylamine H
g

11eq. 1.0 eq. 3:1 THF-CH,Cl s
. Or - &
2 eq. triethylamine,
THF

10
GENERAL PROCEDURE IN SCHEME F

O ol "LQQD

15  N-[3-(1-0XOSPIROI[1,3-HYDROISOBENZOFURAN-3,4'-PIPERIDINE] -

10-¥YL) PROPYL] -2, 2-DIPHENYLACETAMIDE. A solution of 10-(3-
aminopropyl) spire[3-hydroisobenzofuran-3,4'-piperidinel -1-
one (37.0 mg, ©.100 wmol}, 2,2-diphenylacetyl chloride
(23.0 mg, 0.100 wmmol) and diisopropylethylamine (0.200
20 mmol , 20.2 mg) in CH,C1l, {or THF or THF/CH,CL,, 2.0 ml} was

stirred for 24 h at 23 °C. The solvent was removed in
vacuo and the crude product was chromatographed {silica,
dichoromethane :methanol 20:1) to affordr the final product
(20.3 mg, 41.0%). ‘H NMR (400 MHz, CDCi,) § 7.94 (d, 1H, J

25 = 7.6 Hz), 7.83-7.69 (m, 1H), 7.69-7.55 (m, 3H), 7.49-7.37
(m, 4H), 7.37-7.26 (m, 4H), 7.26-7.16 (m, 2H), 5.20 (s,
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CHEME O The library was constructed 3 HyZo0 | ene
Robbins "Reactor Blocks", 48 well plates. In each plate anJhar?rgay gPyG
am nes (0.100 nmol) and 8 isocyanate (1.05 nmol) with 5 triethylam ne resin’
(2.0 mmol) and THF: DCM (1:1 3.00 nm.) were m xed overnight at 23 Cto give
48 corrppumd)sz’mnlm&hﬁ, - The reactions were rigorousl| ypembdodiesisvia TLC to the
conpletion of the starting. 10 Purification of the Spirocyclic Piperidine
Products: Activated Anberlyst 15 ionésexchange resin (0.90 9, Aldrich) was
added to each well, .and the plates were rotated for 2 hours in a Robbins

rot tati ng _?_\éenlgp, gf@:tf“fﬁz tdfﬂ]g%_ fkﬂsi rag@ilir;anglh(rp.rmﬁwct sfrem dhew,eact i on

m Xt ure. e S n iltered,and,t reshn vag, washeg, W th

met hanol and él bl d\régrr%'ta\t%gﬁg’ gx}é al'%ﬁr ngt.eﬁrgl/ W t)h each of gnh'e sol vent's
(for 10 minut &8 e&EWS tVRe)455-Af e The last filtration, 2.0 Mammonia in
nmet hanol was added to the resin (2.0 nL to each well) and the reaction

bl ocks were 20 rotated for 2 urs to rel.e t i co unds from
% AU, frtfe e, i ptesneome

the resin. Th&"®i FEP“EEnPEinds VAT ere ins  "Receiving

Bl ocks", the getumebttimmsof cieveglranyeligePircohginendtbsgare anal yzed via NWR
and ESMs. CI gNuN~~-N O Cl 25 _ .

N- ( 3, 5- DI CHLOROPHENYL 5-(-(SPI - ' - -10-

PE(NTYL) AM NOI T@Rseméyl[cga@élsg?l?t@geé NRnberryef 15 GieRanbe redth ')

(Aldrich) wag activated using the following procedure:

i0 1. The resin was shaken in methanol for 24 hr.
9. The resin was filtered and washed with methanol on a
fritted funnel. .
3. The resin was neuntralized with 2.0 M NH, in MeOH (pH
checked) - shaken for 1 hr.

15 4. The neutralized resin was acidified with 3.0 M HCl in
MeOH (pH checked) - shaken for 1 hr.
5. The resin was captured on a fritted fumnel and washed
with MeOH.

6. The resin was dried in vacuo and stored.

20 _
Synthesis {(acylation of the Amines):
A library was constructed in polypropylene Robbins
““Reactor Blocks'’, 48 well plates. In each plate an arrayl
of 6 amines (0.100 mmol) and 8 electrophiles (acid
25 chlorides, 1.50 eq) in the presence of triethylamine (2.00
eq) in THF:DCM 3:1 (2.00 mk) were mixed overnight at 23 °C
to give 48 compounds/plate. The reactions were rigo;ously'
monitored via TLC to the completion of the starting amine
due to the ensuing pﬁrification methoaology via the acidic
30 Amberlyst 15 reein. Following the disappearance of the
starting amine, the desired products were captured and
‘then released using the process cutlined below. '

Purification of the Spirocyclic Piperidine Products:



66. 799 was pr
di chl or obenze
above. ESMs

3eq.triethyla
90-100 C N*~N
N"n\Br / ' N

PCT/ US2003/ 02
X-Y 0O ~CL NN

10

15

20

25

epared from 5-(-(SPI RQ(i ndane-1, 4" -

pi peridinel -10-yl)pentylam ne (0.100 mml, 27.2-nmg), 3,5 3$Jjanuary 2007

ni socyanate (0.150 mol, 28.2 ng), triethylamne (0.200 nmol,

mne N~~Br HBr roomtenp H Nal, K2C03 C
\N1O

20.2 nmg) and THF:DCM (1:1 3.00 nl) according to the procedures descri bed

me: 460.1 (M+ H)'. 3 January 2007 WD 2004/004714 -

PCT/ US2003PRdsadiLl. Scheme H O CH2C12 | ' 0 O +pHedbnmmihe
0 N~~Br + HN DWF

HH R2 -/ 1 R 00 K2CO3, Hunig' s base di oxane,

reflux 1

R2 n = 0-4 % January 2007 WO 2004/ 004714

. 0
1348, 82, CRALAL.Pr ORPUYLR. dlnSeheMRebin Co0oY 9, /- ()0 B HN

aldrich) was added to each well, and the plates were
rotated for 2 hours in a Robbins rotating oven to capture
the desired final product from the reaction mixture. The
gsolvent was filtered and the resin was washed with
methanol and dichloromethane {(x3) alternately with each of
the solvents (for 10 minmutes each time). After the last
filtration, 2.0 M ammonia in methanol was added to the
regin (2.0 ml to each well) and the reaction blocks were
rotated for 2 hours to release the desired compounds from
the resin. The final compounds were filtered into Robbins
“Receiving Blocks’’, the solvent was removed and the

compounds were analyzed via LCMS.

c
cl Cl _ ?/Cl
? O SRS
HoNT o? N
o

(3,5 -DICHLOROPHENYL) ~N~ {(2- (SPIRO [INDANE-1, 4 ~PIPERYDINE] -

10-YLETHYL) CARBOXAMIDE was prepared and pﬁrif ied from 2-{-
(SPIRO{indane-1,4'-piperidine] -10-ylethylamine {0.100
mmol, 23.0 mg) and 3,5-dichlorobenzoyl chloride (0.150
mmol, 65.0 mg) in THF/CH,Cl, (3:1, 3.00 mk) according to

the procedures described above. ‘H NMR (400 MHz, CDCl;) &

7.69 (d, 1H, J = 1.8 Hz), 7.50 (t, 1H, J = 2.0 Hz), 7.24-
7.14 (m, 5H), 7.05 (br, 1H}, 3.61-3.54 (m, 2H), 3.00-2.85
(m, 4H), 2.68 (t, 2H, J = 6.0 Hz), 2.30 (¢, 2H, J = 11.6
Hz), 2.10-1.90 (m, 4H), 1.59 (d, 2H, J = 12.4 Hz}; ESMS
m/e: 403.1 (M + H)'.

‘Scheme @

2 eqy, triethyiarmine
31 THF-DCM X
or

RINSGEX + HNT O RKNKN/$%\ ,
1.1 eq. 1t 2eq tiethylamine H H O\R“

n=04 - 10eg
oo eq



Procedure H: A mxture of the spirocyclic piperidine (1.00 eq, 0.0226
mml ), N-(bronoal kyl )phthalimnmide (1.50 eq, 0.0338 mmol ), BlasNary(Z2003 ng)
and diisopropylethylam ne (5.00 eq, 0.113 nmmol) in dioxane (200 nlL) was
heated at 95 10 C for . 24 hours. TLC analysis (silica . 95:5

di chl or onet hane: met hanol ) indicated the presence of sonme spirocyclic

pi peri di ngyo Aglgtipiional 0.0113 mmol e of the approppi-ahBonsnzizas

br onoal kyl ) pht hal I m des was added to each reaction mxture and heating was
continued for additional 15 48 hours. The reaction m xture was cooled to
room tenperature, the amoni um salts3here filtered out and the solvent
was renoved under reduced pressure The crude product was chromat ographed
[3g NH3 (2.0 MENER c SGHEE1%] to give the desired product. 20 0 O
Cl + HN~~Br N'Th’eBl‘l:L}:hsla(:jB BRQVG%R&Mg)ceQ 2inD| PHENYOMCETAMRDBDine i xt ure of
2-, 2-di phenyl acgld s iQekde, (& Q010 p136ed. MMl dachIplatenan Abrdy am nopropane

hydr obr o de B et B0l g b LSLOMAT B do10nd) Mhiyf8. 0 Mol in

di chl or onet harf stirre ter (100 nm) -
was added 3 nttdl?h*éflﬁeﬁ?ﬁ |r8ﬁlrh1 Rt ﬁr‘@“oz}zda’?‘igligq‘fé“oﬁi {] ;} fo extract ed
~with dichlor om&@a@&e@%g(ermgh&’rb)t 27he cenbivweds3Comraqgads fpleker act s were

washed with brj dried oy 4 § AL VoraB07 1 s W1, 2004/ 04714 -
PCT/ US2003/ 0213% r§ “"nﬁ c%ﬁecelvlglt%r a?e er oreducea pressure. The crude

product was crﬁoﬁ‘%?‘%}@?a‘bﬁnéd (R EITEs: Bt OAC 2:1) to afford the desired
product (6.67 g, 77.5%. 1H NVR (400 Mz, CDA3) S S 7.30-7.17 (m 10H),
6. 64- 6. 55 1gn plELfikt86n (oF, the Spirocyeclic Piperidine Products:

Activated Amberlyst 15 ilomn-exchange resin (0.90 g,
Aldrich) was added to each well, and the plates were
rotated for 2 hours in a Robbins rotating oven to capture

the desired final product from the reaction mixture. The

15 solvent was filtered and the resin was washed with
methanol and dichloromethane (x3)} alternately with each of

the solvents (for 10 minutes each time). After the last

" filtratiom, 2.0 M ammonia in methanol was added to the
regin {2.0 miL to each well) and the reaction blocks were

20 rotated for 2 hours to release the desired compounds from
the resin. The final compounds were filtered into Robbins
‘“‘Receiving Blocks’’, the solvent was removed and the

compounds were analyzed via NMR and ESMS.

\Q/NEEW\AO%

|

25
" N~ {3,5-DICHL.OROPHENYL) [ (5- (~ (SPTRO[INDANE-1,4" -
~ PIPERIDINE] -10-YL) PENTYL) AMINO] CARBOXAMIDE (30.7 mng,
66.7%) was prepared from 5- {~ (SPIRC [indane-1,4"'-
piperidine]-10-yl) pentylamine (0.100 mmol, 27.2 mg), 3,5-
30 dichlorobenzenisocyanate {0.150 mmol, 28.2 mg} ,
triethylamine (0.200 mmol, 20.2 mg) and THF:DCM (1:1 3.00
mL) according to the procedures described above. ESMS

m/e: 460.1 (M + H)'.



5 1H), 3.29-3.19 (m 4H), 1.95-1.85 (m 2H); ESMs mle: { 332.21 (M+ H".
CGeneral Procedure for the Synthesis of the Substituted . ((3January2007 .
Spi ro[ 1, 3-di hydr oi sobenzof uran-1, 41-pi peridine] (Schene K): 10 Substituted
Phenyl - N-benzamde: O v MR4AH A mxture of 1 equivalent of a substituted
benzoic acid, 3 { 15 equivalents of thionyl chloride and 5% DVF in

di chl or oM P@fRedriM- were heated at ref |ux terrperpé(}l,ﬁdsgmg,@ﬁg“l hour and the
solvents were renoved in vacuo. Dry toluene was added and renoved in '
vacuo. 20 The resulting acid chloride was dissolved in dry THF. Aniline
(1.1 equivalents) and of triethylani nél(2 equivalents) were added to the
reaction mxture at 0-5 C and stirred for further one hour at 0 C. The

sol vent was rSsaeR®# in vacuo and the crude product was chromat ographed 25
(silica EtOAc-hexapes) to give the de%i_‘?fcgd substit ited ,phenyl - N- benzam de.
.Substituted 10-b gpi r o[ 3- mw-& pi peri di ne] -i -one: 30

3 January 2007 W& 200201 004FM7 | WS 003LGAEL348 54T ONRYK®B 1 | A .
solution of the subgiytuted pienyl - N- bemearm de in dr

H H

9 J

0
KoCOg, Hurig's base :
N, Br - NN
dioxane, reflux . R
: 2

0. 0

O Q Nal,K,CO; O 0
NTN"gr +HI\O\ DMF, 80-100 °C NA\/\[\O\
Ro . Ro

n=0-4



THE was cooled to -10 C and 2 quivalents of n-BuLi (1.6 M in hexanes were
added over 2 hours. The reaction 5 mixture was stirred folS douaiy@dfés and
1- benzyl - 4- piperidone (1.1 equivalents) was added over 15 mnutes. [ The
reaction mxture was stirred at roomtenperature for further 45 m nutes.
10 The reaction m xture was poured over saturated NHACL, extracted with
et her (x3weidlobdg conbi ned ether extracts were ashadoWdifigbrine and
subsequent|ly extracted with 2N HCO solution. The conbined HC extracts
were cooled to vyield the desired HCl salt of the amne. The free base 15
was |iberated by addition of NHAOH and?the free base was extracted with
ethyl acetate (x3). The conbined ethyl acetate extracts were washed with
brine, dried (MJS™4) and the solvent was renoved in vacuo to give the
desired substituted |O0-bemzapgkspirrepaddrpdinissben®of uran-3,4" 20

. pi peridinel-l-one. Substituted '

1- Benzyl - 4- (2- hydr oxynet hyl - phenyl ) -piperidin- 4-o0l: HOR HO 1/ N 25 A

m xture of 1 eguivalknt of supstituted 10- benzybspirbf3 )
hydr oi sobenzof ulah- 3%-#r - pHger Kdifle] -1-one and 1. 3 M- - N A0 oo
-------- 3 Jan 2007 04714 PCT/ US20, 9348 equi val ent s

of LAH in THE was heat-gg ref lux tenpekgfure fori hour. The
excess LAHsyas hen quenched by the sequential addition of one weight

Procedure Hl: A mixture of the spirocyclic piperidine

(1.00 eq, 0.0226 mmol}, N-{(bromcalkyl)phthalimide (.50
eq, 0.0338 mmol}, BuNI (200 mg) and diigopropylethylamine
(5.00 eg, 0.113 mmol)} in dioxane (200 mL) was heated at 95
i0 °c for . 24 hours. ° TLC analysis (silica . 95:5
o dichloromethane:methanol) indicated the presence of soume
spirocyclic piperidine. Additional 0.0113 wmmole of the
appropriate bromoalkyl)phthalimides was added to each
reaction mixture and heating was continued for additional
15- 48 hours. 7 The reaction mixture was -cooled to room
temperature, the ammonium salts were filtered out and the
solvent was removed under reduced pressure. The crude
product was chromatographed [3% NE; (2.0 M in methanol) in
CH,C1,] to give the desired product.
20

N—(3—BROMOPROPYL)-2,2-DIPHENYLACETAMIDE. A mixturé of

- 2,2-diphenylacetic chloride (6.00 g, 26.0 mmol), 3-bromo-

25 1-aminopropane hydrobromide (5.69 g, 26.0 mmol) and
triethylamine (10;9 mL, 78.0 mmol) in dichloromethane {100

mh) was stirred at 25 °C for 24 hours. Water (100 mkL) was
added into the reaction mixture and the agueous layer was
extracted with dichloromethane (3 x-100 mb). The combined

30 organic extracts were washed with brine, dried over MgSO,



equi val ent of water, one weight equivalent of 2N NaOH 5 solution and 3

wei ght equi val ents of water, as described in Fieser and F3ésemarf R¥agents
for Organic Synthesis, Vol. k 1) . The reaction mxture was filtered and
the filter cake was 10 washed with ethyl acetate. The conbi ned organic
extracts were dried (MgJSH), and the solvent was renoved in.vacuo to give

~ the desir agh Hpasi7d ut ed 1-benzyl - 4- (2- hydr oxymet hybcrpszoesnzises

phenyl ) - piperidin-4-ol. 15 _ o

10- Benzyl spiro[ 1, 3- d| hydr oi sobenzof urgg- 1,41-piperidine]: f o, / RN A
m xture of substl tuted 1-benzyl -4-(2-hydroxynet hyl phenyl)-piperi din-4-ol
(1 equival ent )nand dbetdavkq atinder 2Qebidedy egriissakent s) i Thkad ol uene was

treated wth [ethancsl LKL SHLLL LRk SHUAALEN S)o Aeclopm

terrperature(é’xS ermt reaction, m xt ure was stirred for 1
hour, poured ™35 Idﬂ%%'r"eﬂat?é?d“‘%:ep( ‘é&e%l' ahttthe adhddfs 1*80e™fms extract ed
with ethyl acebaie. sThe.somiiinednongan G.extg.ast smwane, sashes, with brine,

dried (MySQ1) , d3 %hgg%ollye% wag; , FeMoyEdabn racug,  Thewer wge, product was

chr omat ogr aphe %C I ca thyI acét ate-hexane) 'to give the desired benzyl
30 protected SBRrdcy¥tpiperidine. 3 January 2007 WD 2004/ 004714

PCT/ US2003/ 0284886 Progbdeie ufard the2 syniigsif| @fodbfy ISulspiitypad 3-

di hydr oi sobenzpits @nsladiydpbpebeakdialarl-Q- e ardipxyidine]l R &c8bhd Cl C]

K)
10
- Substituted Phenyl-N-benzamide:

A

A mixture of 1 equivalent of a substituted benzoic acid, 3
15 eguivalents of thionyl chloride and 5% DMF in
dichioromethane (1M) were heated at reflux temperature for
1 hour and the solvents were removed in vacuo. Dry

toluene was added and removed in vagno.

20 The resulting acid chloride was dissolved in dry THF.
Aniline {1.1 equivalents) and of triethylamine (2
‘equivalents) were added to the reaction mixture at 0-5 °C
and stirred for further one hour at 0 °C. The solvent was
removed in vacuo and the crude product wag chromatographed

25 {gsilica EtORc-hexanes) to give the desired substituted

phenyl-N-benzamide.

‘Subgtituted 10-benzylspiro [2-hydroiscbenzofuran-~3,4"'-
piperidine] -1-one:
30




To a solution of benzyl am ne in dichloroethane was added 5
2,2,2-trichloroethylchloroformate (3 equival ents) and the 3 Jassaht 2004

m xture was heated at ref lux tenperature for 1 hour. The sol vent was
renoved in vacuo, water was added to the reaction m xture and extracted
with ethyl acetate (x3). The conbi ned ethyl acetate extracts were washed
10 with bijgBesnifri€d (MSO4) and the sol vent was rpEpy8ehshiizgvacuo. The
crude. product was chromatographed (silica, ethyl acetate-hexane) to give
the desired carbamate. Substituted Spiro(1, 3-di hydroi sobenzofuran-1, 41- 15
piperidine] R 8N N H The substituted*2, 2, 2-Trichloroethyl spiro(1,3-

di hydr oi sobenzofuran-1, 4'-piperidinpe]-10-carboxylate (0.071 nole) in 400
m. of acetic acid was heated to 40 Rand zi nc powder was added over . one
hour. The resulting m xture was he at 40 C overnight, cooled to room
tenperature, filtered, cooled in anlge-bath and neutralized by addition
of NHAOH. 25 The resulting m xture was extracted with ethyl acetate (x3),

t he conbi ned ethyl acetate extracts washed with brine, dried (MSO)
and the solvent was renoved in vacuo. January 2007 WD 2004/004714

PCT/ US2003/ 02 P84 lution 5t THhe @Erheiet tiEed urtenyd sV ORrHMESgrr8pAEY (silica,

ethyl acet at exheyane)ochfa Givert e desid efdisnienesysd incsumi penidine. 5 The-

hydroch ori des,vere PLERALedy At I00:0% HGbdD ghDeLldibato the free
5 mixture ‘was stirred for 30 minutes and 1-benzyl-4-

piperidone (1.1 equivalents) was added over 15 minutes.
The reaction mixture was stirred at room temperature for

further 45 minutes.

10 The reaction mixture was poured over saturated NHCI,
extracted with ether (x3) and the combined ether extracts
were washed with brine and subsequently extracted with 2N
HCl. solution. The combined HCl extracts were cooled to
yield the desired HCl salt of the amine. The free base

15 +was liberated by addition of NH,O0H and the free base was
extracted with ethyl acetate (x3). The combined ethyl
acetate extracts were washed with brine, dried {MgSOC,} and
the solvent was removed in vacuo to give the desired
substituted 10-benzylspiro {3'—hydroi sobenzofuran-3,4'--

20  piperidine}-l-one.

Substituted 1-Benzyl-4- (2-hydroxymethyl-phenyl)-pipexridin-
4-0l;:
HO

HO
b

25 A mixture of 1 equivalent of substituted 10-benzylspiro[3-

hydroisobenzofuran-3,4'-piperidine] ~1-one and 1.3



4,5, 6- TRI FLUORGSPI qu 3- DI HYDRO SOBENZOFURAN- 3,4' - PIPERIDINE]: F O F F
10 N 'H NVR (400 Mz, MeOD) 8 7.11-7.01 (m 1H), 5.06 (s,3 Zuary 20078- 2. 94
(m 4H), 2.31 (dt, 2H, J= 5.5, 13.0 Hz), 1.79 (d, 2H, J = 14.0 Hz). 15
5- CHLORGSPI RJ 1, 3- DI HYDRO SOBENZOFURAN- 3, 4' -PIPERIDINS]: O C N '"H NWR
(400 MHz, MeQD) S 7.33-7.28 (m 1H), 7.27-7.23 (m 2H), 5.04 (s, 2H),

3. 13'3-03\\(6"'3004%9714 1.97-1.87 (m 2H), 1.80-1.72 (ﬁ&w@d‘ﬂomﬁ&s |

5- FLUORGSPI RJ 1, 3- DI HYDRO SOBENZOFURAN- 3, 4' - PIPERIDINE] : O ' N- -
--------------- 3 January 2007 WD 20Q04/004714 - PCT/ US2003/ 021348 58 1H
NVR (400 Mz, NECD) S728722(m 19§, 7.06-6.94 (m _2H) , 5.03 (s, 2H)

, 3.10-2.98 ( 4. 94- 1284 i6M et (1) LaéB hlaa@&d(m: ZefFiud S-
( METHYLETHYL) rBgl%‘l | HYDRO SOBENZOF N- D .
HYDROCHL ORI DE; ET?FR"%@R*QE *MET nsftaf’&’i) S #‘Ré; e*f“]éfg ltgl%l (s, 1H

_ guenched the sequentlal addition one ’

equivélent of water, one weight equ:Lvalent of 2N NaOH
5 solution and 3 weight equivalents of water, as described
in Fieser and Fieser (Reagents for Organic Symthesis, Vol. .

1).

The reaction mixture was £iltered and the filter cake was

10 washed with ethyl acetate. The combined organic extracts
were dried (Mgs80,), and the solvent was removed in .Vac;uo to
give the desired substituted l-benzyl-4-(2-hydroxymethyl-
phenyl) -piperidin-4-ol. '

15 10-Benzylspiro({i,3-dihydroiscbenzofuran-1,4'-piperidine]:

N

O

A mixture of substituted 1-benzyl-4-{2-hydroxymethyl-’

. phenyl)-piperidin-4-ol (1 eguivalent) and triethyl amine

20 (2.5 equivalents) in THF-toluene was treated with

methanesulfonyl ‘chloride (1.2 equivalents) at " room
temperature (exotherm to ca. 35 °C).

The reaction mixture was atirred for 1 hour, poured
25  into water, separated and the agueous layer was extracted
‘with ethyl acetate. The combined organic extracts were
washed with brine, dried (MgSO,) and ‘the sclvent was
removed in vacuo. The crude product was chromatographed
{silica, ethyl acetate-hexane) to give the desired benzyl

30 protected spirocyclic piperidine.



5.08 (s, 2H), 3.47-3.37 (m 4H), 3.02-2.93 (m 1H), 2.25- 10 2.14 (m 2H),
1.97-1.89 (m 2H), 1.28 (d, 6H, J = 6.4 Hz). 3 January 2007

5- METHYLSPI RQO( 1, 3. - DI HYDRO SOBENZOFURAN- 1, 4' - PI PERI DI NE]  HY HLORI DE: )

| / 0 15 1H NWR (400 MHz, MeOD) 8 7.19-7.08 (m 3H) , 5.07 (s, 2H |,
3.46-3.31 (m 4H), 2.38 (s, 311), 2.23-2.12 (m 2H), 1.96- 1.88 (m 2H). 3
January 26@y2000372004/ 004714 - PCT/ US2003/ 021348 S59cr/Ssmilasdsss and Anal ysi s
of Specific Conpounds [ Exanple 1

2-(4-(-(SPIRJ I NDENE- 1, 4' - Pl PERI DI NE] - 10- YL) BUTYL) 5

BENZQ( C] AZOLI NE- 1, 3- DI ONE:  Exanple 1 has prepared from

spi rof i ndene- Lo piuped i di ne] zamban(cﬁim@mpyt YLBenzepiazpd ne- 1, 3- di one
according to rocedur r eng_ 400 MHz, ',.
CDC13) S 7.877 E"f’?t fo §“&‘?‘%47 §%>4(93n§94] H@#ﬁc’gﬂw( 10 (m 2H) ,
725714(m2|—|),683(d 1H, J =_5 ), 6.73 '.. 1H, J 5.8 Hz)
, 3.74 (t, 2H, J = 6.8 Hz), 3.01 (g J = 11.6 Hz), 2 58-2. 47 (m 2H) ,
2..34 (t, 2H, J =11.8"'.. Hz), 2. , 2H, J = 12.6 Hz), 1.83-1.71 (m
2H), 1.69 1.57 (m 2H), 1.34(d, 2H 12.8 Hz); ESM5S me: 387.2 15 (M +
H)'. Exanple 2 (4-PHENYL) PHENYL) - N¥{ 6- ( SPI RQ | NDANE- 1, 4' - Pl PERI DI NE] - 10-
YL) HEXYL) CARBOXAM DE: 20 Exanple Z, €@pared from 6-(SPI RJ i ndane-1, 4' -
pi peri di ne] - 10- YL) HEXYLani ne and 4- phenyjj¥enzoyl, chloride according to

the procedur e?rodesgg]]ulg?gn io %%Qzey am:.Lne %wsdléﬂlgroe‘@%ng t‘aM adh&d )

5 2,2,2-trichloroethylchloroformate (3 equivalents) and the
resulting mixture was heated at reflux temperature for 1

hour. 'The solvent was removed in vacuo, water was added
to the reaction mixture and extracted with ethyl acetate
{(x3}).- The combined ethyl acetate extracts were washed
10 with brine, dried (MgsO,}) and the solvent was removed in

vacuo. The crude product was chromatographed (silica,

ethyl acetate-hexane) to give the desired carbamate.

Substituted 8pire[l,3-dibydroiscbenzofuran-1,4"'-

15 piperidinel

N
, H
The gubstituted 2,2, 2¥Trich];oroethyl spirofl,3-
dihydroisobenzofuran-1,4'-piperidine) -10-carboxylate
, {(0.071 mole) in 400 mh of acetic acid was heated to 40 °C
20 "and zinc powder was added over one hour. The resulting
‘mixture was heated at 40 °C overnight, cooled to room
temperature, filtered, cooled in an ice-bath and
-neutralized by addition of NH,OH.

25 The resulting mixture was extracted with ethyl acetate
(x3), the combined ethyl acetate extracts were washed with

brine, dried (MgsO,) and the solvent was removed in vacuo.



25 Exanple 3 2, 2-D PHENYL- N- (5- (SPI RJ | NDANE- 1, 4' - PI PERI DI NE] - 10-

YL) PENTYL) ACETAM DE: Exanple 3 was prepared from (5-( SPl RE jamdanezdo74’ -

pi peridine]-10-yl)pentyl) am ne and 2, 2-di phenyl acetyl 30 chloride
according to the procedures described in Schene F. ESMS me: 467.2 (M+
H'. Exanple 4 2,2-D PHENYL-N-(4-(SPI RO | NDANE- 1, 4' - Pl PERI DI NE] - 10- 35
YL) BUTYL) A@i‘{ﬁ%@ﬁ 3 January 2007 WO 2004/ 0047 14pcrniReobbhde903/ 021348 60
Exanmpl e 4 was prepared from (4-(SPI RJindane-1, 4" - -
pi peridine] -10-YL) BUTYL) am ne and 2, 2-di phenyl-acetyl chloride according to
the procedures described in Schene F®7ESMS mle: 453.2 (M+ H)'. 5 Exanple
5 2,2-DI PHE N- SP NDANE- |. N f,ﬁEXYL)

ACETAM DE: ExN;&e Sk ‘Lxl%?‘é%r & r%lﬁmé'“agé 43 ﬁalﬁéga i thl |
pi peri di ne] - 16“"?’5’1%?%% ne 'éﬁ1d §”2e di 6 ny| &t ERt oorcP’ﬁel%ccor ding to
t he procedur evidesic¥ipped in Schene F. ESMS nle: 481.2 (M+ H'. Exanple 6
15 2, 2- DI PHENYL- N- ( 3- ( SPI R | NDANE- 1, 4' - Pl PERI DI NE] - 10-

YL) PROPYL) ACETAM BEs, f4aBP| R0 WRS prRR2EEALT I a8Ai3169PbRGiENdane- 1, 4' -

pi peridi ne]-10-yl)propyl am ne and 2, 2-di phenyl acetyl chloride according to
the pr ocedur estiescliNbew ithe Seherkase2in RIhESHGehite- 439, 2 (M+ H'

4,5, 6-TRIFLUOROSPIRO [1, 3-DIHYDROISORENZOFURAN-3,4 "'~
PIPERIDINE] :

10
'H NMR (400 MHz, MeOD) & 7.11-7.01 (m, 1H), 5.06 (s, 2H),

3.08-2.94 (m, 4H), 2.31 (dt, 2H, J .= 5.5, 13.0 Hz), 1.79
(@, 2H, J = 14.0 Hz).

15 5-CHLOROSPIRO[1,3-DIHYDROISOBENZOFURAN-3,4' -PIPERIDINE] :

o
Cl

N
'{ NMR (400 MHz, MeOD) & 7.33-7.28 {m, 1H), 7.27-7.23 (m,
24), 5.04 {s, 2H), 3.13-3.03 (m, 4H), 1.97-1.87 (m, 2H),
1.80-1.72 (m, 2H).
20
~ 5-FLUOROSPIRO [1,3-DIHYDROISOBENZOFURAN-3,4 ' -PIPERIDINE] :

o



Exanple 7 (3, 5- DI CHLOROPHENYL) - N-[ (4- ( SPI RO | NDANE- 1, 4' - PI PERI DI NE] -
10-YL) BUTYL) AM NOJ CARBOXAM DE: 25 Exanple 7 was prepar egljhduiy 2007

(4- (SPI RQ(i ndane-1, 4' - piperidine]-10-YL) BUTYL) am ne and

3, 5-dichl orobenzoyl chloride according to the procedures described in
Schene G ESMS nfe: 431.1 (M+ H)'. 30 Exanple 8

(3, 5- DI CHyRRRIEAML) - N- (3- (SPI RO | NDANE- | , 4' - Pl PERM&ldNBlos/021348

10- YL) PROPYL) CARBOXAM DE: Exanple 8 was prepared from

3-(SPI RJ i ndane-1, 41- piperidine]-lo-él)propylanine and 3, 5-di chl or obenzoyl
35 chloride according to the procedure$ described in Scheme F: .ESMS nf e:
417.1 (M+ H)'.. 3 January 2007 004/ 004714 - PCI/ US200Q3/ 021348 61
Exanple 9 2- (B-PRUGRED LI)’@%—)}AS- %#l‘%dp% MBANE?I,CATI"E-’%%P%% 'NE] - 10-

YL) BUTYL) ACETANM DE5. B3 Exanpile 9-Wad-p?epar &) f rboiPit 4-{4SPPRGE Indane- | , 4' -
pi peridine] -1 G- ¥b)1BW§Yiy,apine and 2-(4-fl uorophenyl)acetyl chloride
according to the procedures described in Schene F: ESM5S nfe: 395.2 (M +
H'. '.. 10 Exanple 10 [1-(4-CHLOROPHENYL) - 3- PROPYL) PYRAZOL- 4- YL] - N- ( 6-
', (SPI R | NDARETEXLETHYS) BERCHE NEPIRROES SURARBORAM DE: ', .  Exanple

10 was. pr epar edpfxanbr eSBhdd@tbretane- 1, 4' pi peri di ne] - 10- YL) HEXYLani ne and
1- (4-chl orophenyl)-3- 15 propyl)pyrazol e-4-carbonyl chloride according to
the procedures described in Sche F: ESM5 me: 533.2 (M+ H)'. Exanple

11 . -

N

g NMR (400 MHz, MeOD) & 7.26-7.19 (m, 2H), 7.11 (s, 1H),
5.08 (s,'zn), 3.47-3.37 (m, 4H), 3.02-2.93 (m, 1H), 2.25-

10 - 2.14 (m, 2H), 1.97-1.89 (m, 2H), 1.28 (d, 6H, J = 6.4 Hz).

5-METHYLSPIRO[L,3-DIHYDROISOBENZOFURAN-1,4" - PIPERIDINE]

HYDROCHLORIDE:

N

15 'H NMR (400 MHz, MeOD) & 7.19-7.08 (m, 3H), 5.07 (s, 2H),.
3.46-3.31 (m, 4H), 2.38 (s, 3H), 2.23-2.12 (m, 2H), 1.96-
1.88 {(m, 2H).




- (2- CHLORO- 6- FLUOROPHENYL) - 5- METHYLI SOXAZQL- 4- YL] - N- (4- 20

| RO(1 NDANE- 1, 4' - PI PERI DI NE] - 10- YL) BUTYL) CARBOXAM DE:  BX@RB4r§ 2bd7 Was
ared from (4-(SPIRJ i ndane-1,4' - piperidine]-l1OYL)BUTYL) am ne and

- chl orophenyl ) -5- nethylisoxazol e-4-carbonyl chloride according to the
edures described in Scheme F: "H NVR (400 MHz, CDCl,) S 25 7.52-7.45

w(_,/—\-g wo —~—
O I\J'D

m iH), = (m 1H), 7.23-7.15 (m 5H), 3.26 (dd, 2H,
- 6.2 ivé%“@ 5T (t. 2H J =7.2 H), 2. 86%%001%45 2.78 (s,
H),2.31(t-,'2HJ:72Hz),215 05 (m 2H) 199(t 2H, J = 7.2

Hz), 1.96-1.86 (m 2H), 1.58-1.50 (m 52H) 1.43-1.34 (m 30 4H); ESM5 m e:

496.2 (M+ H'. Exanple 12

[ 3- (2- CHLORO- GYRHASSROPIINGES LY fERFHTP P ESHALIP A - N- ( 6-

(SPI R | NDANE- 1, 4' - PI PERI DI NE] - 10- YL) HEXYL) CARBOXAM DE 35 Exanple 12 was

prepared from 6-(SPIRJ i ndane-1, 4" er i di ne] - 10- YL) HEXYLam ne and

3-(2-chloro-6- f 3 Januar ﬁ 2007 MD 2 4/? 7%4 SE{H§§003/021348 62

f1 uor ophenyl ) -5 fret HFFFROGF DR FaL 42 cEHBBHY Br T atcording to the

procedur es HeFENEOEIAEPLISENEAEPFPNE:H NVMR rh (400 MHz, CDCl13) S 7.54-7.47

(m 1H, 7. 42'EZ{3.1318.L€( M whbl) prepaze@ 3fronl 3p{m [ibéhne-5. 49piperitiipe]l 3. 22 (dd,
2H, J = 6.8, 2312 %Lm@b&i(ﬁ@erfzb[c]‘uéolgne“lh%ﬂdﬁ& accznrﬁﬁné Sgo3H) , 2.37

2.31 (m 2H), 2.19- (m,, 41@ ik 5 mlMﬁg (m 4H),
1.36-1.28.(m %‘ﬁ) i“ef’/‘r 83? ﬁb% 3%5“ 109 (m ESNS me: 524.2
(M+H) . 10 Bxanp)edl3. Q'&v 77 (m, 2H), 7 73-7.65 (m, . 7.41-7.26

5- DI FLUORCRHENYL ) 2Y-, (4 45501, RO hd\NDARE- &. 43 @), PERI B Na 8 Hz), 6.73
10- YL) BUTYL) CA@BO{% PE 5.6 Hz), 3.74 (£, 2H, J = 6.8 Hz), 3.0l (4,
2H, J = 11.6 Hz), 2.58-2.47 (m, 2H), 2.34 (t, 2H, J = 11.8
Hz), 2.20 (t, 2H, J = 12.6 Hz), 1.83-1.71 (m, 2H), 1.69-
. 1.57 (m, 2H), 1.34 (d, 2H, J = 12.8 Hz}; ESMS m/e: 387.2

15 (M + H)'.

Example 2
(4~PHENYL)PHENYL)—N-(6—(SPIRO[INDANE—l,é'-PIPEREDINE]—107
¥L)HEXYL) CARBOXAMIDE :

20 ‘Example 2 was prepared from 6-(SPIRO{indane-1,4'-
piperidine]-10-YL)HEXYLamine and 4-phenylbenzoyl chloride
according to the procedures described in Scheme F: ESMS
m/e: 467.2 (M + H)". '

25 Example 3
2,2-DIPHENYL-N-(S—(SPIRO[INDANE~1,4‘-PIPERIDINE]—10—
YL) PENTYL) ACETAMIDE:
Example 3 was prepared from {5- (SPIRO [indane-.l,él'-
- piperidine] ~10-yl)pentyl)amine and 2,2-diphenylacetyl
30 * chloride according te the procedures described in Scheme
' F: EBSMS m/e: 467.2 (M + H)*.

Example 4
2,2-DIDPHENYL-N- (4- {SPIRO[INDANE-1, 4 '-PIPERIDINE] -10-
35 YL)BUTYL)ACETAMIDE: '




Exanpl e 13 was prepared from (4-(SPIRJindane-1,4" -

pi peridine]-1 O YL)BUTYL)am ne and 3, 5-di fl uorobenzoyl 15 rasmand2007
according to the procedures described in Schene F. ESMS me: 399.2 (M +
H'. Exanple 14 [5-(3,5-dichlorophenoxy)(2-furyl)]-N-(4-(spiro[indane- 20
1, 4" - pi peridine]-10-yl)butyl)carboxam de: Exanple 14 was prepared from

6- ( SPI R] wueneediisd— pi peri di ne] - 10- YL) HEXYLam nercumb2@3/8ids f | uor obenzoyl
chlori.de according to the procedures described in schenme- F. ESMS m e:
427.2 (M+ H . 25 Exanple 15

[5-(3, 5-di chi or ophenoxy) (2-furyl )] - N- £%- (SPI RQ(i ndane-

1, 4" - pi peridi fi,%m;ll% YLy BURXL) f@&éﬁ@(ﬂm deom ExanskberdBndese-{3repared from
(4-(SPIRJ nd%gi? ldmgqop& fa,rmn;o YL BUTYL), @mlrbaeamcétﬁs 5-

di chl or opheno uran- car orlde accordln
described i n SEhefEeFace® descr% nh%cggrgegcedures

[ 5- .(3 5- DI CHL GROFHENG@XY) (¢33 RJFWL*) 3{-)N- ( 6 (SPI Rq I NDANE-
1, 4' - Pl PERIDI NE] - 10- YL) HEXYL) CARBOXAM DE: 3 January 2007 WD 2004/004714 -
PCT/ US2003/ 021348 63 Exanple 16 wasaymlepared from 6- ( SPI R i ndane-1, 4" -

Phreri SL”SLCé%%& o gf;“g;l%?%%@“‘@“?‘ld“dﬁhﬁmﬂsﬁﬁw‘”a” 2. carbony|
ures described in Schene F: ESM5S m e:

5412 (M+ H)' Grpr'e

[5- (3, 5-Dl mLmom(za¢URY£3qarﬁé(3ff‘§M REY {ORRERdane-1. 4"

10 piperidine]-10-YL)HEXYLamine 2,2-diphenylacetyl
chloride according to the procedures described in Scheme

F: ESMS m/e: 481.2 (M + H)".

Example 6
T 15 2,2—DIPHENYL—N-(3-(SPIRO{INDANE-1,4'-PIPERIDINE]—10~
YL) PROPYL) ACETAMIDE:
Example 6 was prepared from 3-(SPIRO [indane—.l,tl‘-
piperidine] -10-yl)propylamine and 2,2-diphenylacetyl
chloride accbxding to the procedures described in Scheme

20 F: ESMS m/e: 439.2 (M + H)'.

Example 7
-(B,S—DICHLOROPHENYL)-N—[(4—(SPIRO[INDANE-1,4'—PIPERIDINE]-
10-YL) BUTYL) AMINO] CARBOXAMIDE: ‘

25  Example 7 was prepared from (4- {SPIRO[indane-1,4"'-
piperidine] -10-YL)} BUTYL} amine and 3,5-dichlorobenzoyl
chloride according to the procedures described in Scheme

" @: ESMS m/e: 431.1 (M + H)".

30 Example 8
'(B,S—DICHLOROPHENYL)—N-(3~(SPIRO[INDANE~1,4'—PIPERIDINE]—
10-¥YL) PROPYL) CARBOXAMIDE: ’
. Example 8 was prepared  from. 3- (SPIRO [indane-1,4"'-
piperidine] -10-yl) propylamine and 3,5- dlchlorobenzoyl_ _
35 chloride according to the procedures descrlbed in Scheme
F: ESMS m/e: 417.1 (M + H). '



1, 4' - PI PERI DI NE] - 10- YL) PROPYL) CARBOXAM DE: Exanple 17 was prepared from

3-(SPI R i ndane-1,4" 10 piperidine]-10-yl)propyl am ne and 32tdndaf-2007

di chl or ophenoxy) f ur an- 2- car bonyl chloride according to the procedures

described in Scheme F: ESM5 mfe: 499.1 (M+ H)'. Exanple 18 15

( 3- CHLOROPHENYL) - N—(4 (SPI R | NDANE- 1, 4' - PI PERI DI NE] - 10-

YL) BUTYL) X6 Exanpl e 18 was prepared from, #h bﬁ§&|ndane 1,4 -

pi peri di ne] - BUTYL)anlne and 3-chl or obenzoyl or| accordlng to

t he procedures described in Scheme F: ESM5 20 nie 397.1 (M + H) . Exanple
19 (3, 4- DI FLUOROPHENYL) - N- ( 6- ( SPI RO[ FNDANE- 1, 4' - Pl PERI DI NE] -

10- YL) HEXYL) CARBOXAM DE: 25 Exanple 19 was prepared.from

6- (SPI RQ(i ndane- 1, 41- pi peridi ne3-10-YL) HEXYLam ne and 3, 4-di f| uor obenzoyl

chloride according to the procedur 8=w%d&c?i bed in Scheme F:. ESMS m e:

427.2 (M + H) 5 (3G ByReadeRvId0N- (4- (SPIRO [INDANE-1, 4 ' -PIPERIDINE] ~10-

[ 3- (TERT- BUTY&Q‘%T%E WQ S-YL] - N- (6- ( SPI RO | NDANE- ‘

1,4 -PI PERI DI $§% L CARBO NI?E E@gngﬁgmggn rgpared from

6- (SPI RO i mdafsaeles: 2 oidr i §FART: FEXYLam ne an gfert butyl)-1 35

“benzyl) pyr azoIpezaém@arlbbrerTéWWﬂ')@é‘la%c%|2nd4tﬁuf’ﬁ@heﬁ YHEEGtYes descri bed
in Scheme F: EQMS-ideeacbAidg (b +t1r|.-d:) 'pro8edumEafss20oFd ANDSZHEUT 004714 -

PCT/ US2003102134p56A m/EXaBB! £ (B#L: =)

(5- (SPI RO | NDANE- 1, 4' - Pl PERI DI NE] - 10 YL) PENTYL) {[ 3- ( TRI FLUORO- METHYL)

PHENYL] SULFO\IYL} AM NE:

Example 10 .
[1-(4- CHLOROPHENYL} -3-PROPYL) PYRAZOL-4-YL] -N- (6-
{SPIRO[INDANE-1, 4'-PIPERIDINE] -10- -YL,) HEXY1;) CARBOXAMIDE :
Example 10 was prepared from 6- {SPIRO [indane-1,4"'-
 piperidine] -10-YL}HEXYLamine and  1- {4-chlorophenyl) -3-
15 propyl)pyrazole -4-carbonyl chloride according to  the
procedures descrlbed in Scheme F: ESMS m/e: 533.2 (M + H)'.

. Example 11 _
[3- {2-CHLORO- 6~FLUOROPHENYL) -5 -METHYLISOXAZOL-4-YL] -N- (4~
20 (SPIRO[INDANE—1,4J~PIPERIDINE1-1O—YL)BUTYL)CARBOXAMIDE:
Example 11 was prepared from {4~ {SPIRO [indane-1,4"'~
piperidinel] -10-YL)BUTYL) amine and 3- {2-chlorophenyl) -5-
methylisoxazole-4-carbonyl chloride according to the
- procedures described in Scheme F: W NMR (400 MHz, CDCl,) &
25 7.52~7.45 {m, 1H}, 7.41-7.37 {(m, 1H), 7.23-7.15 (m, SHY ,
5.42 {g, 1H), 3.26 (dd, 2H, J = 6.2, 12.2 Hz), 2.8% (t,
2H, J = 7.2 Hz), 2.86-2.79 (m, 2H), 2.78 (s, 3H), 2.31 (&,
2H, J = 7.2 Hz), 2.15-2.05 (m, 2H), .99 {(t, 2H, 7§ = 7.2
"Hz), 1.96-1.86 {m,  2H), 1.58-1.50 {m, 2H}, 1.43-1.34 (m,
30 4H4); ESMS m/e: 496.2 (M «+ H}*. :

Example 12 _ .
[3-(2—CHLORO—6—FLUOROPHENYL,-5—METHYLISOXAZOL—4-YL]—N—(G-
(SPIRO[INDANE;1,4;—PIPERIDINE]—10-YL)HEXYL)CARBOXAMIDE:

35 Example 12 waes prepared from &- (SPIRO [indane —.1 4 -
piperidine] -10-YL)HEXYLamine © and 3-{2-chloro-6-




Exanpl e 21 was prepared from5-(SPIRJ i ndane-1,4'- 5

pi peridine] -10-yl)pentyl am ne and chloro[3- (trifluoromethglihphepgbdzsul fone
according to the procedures described in Scheme F: ESMS me: 481.2 (M
+-H)'. [ Exanple 22 10

( NAPHTHYLAM NO) [ (5- ( SPI RO | NDANE- 1, 4' - Pl PERI DI NE] - 10-

YL) PENTYL JyiMob¥oehdYTHANE- 1- THI ONE:  Exanpl e 23 was ﬁ@@ﬁ@ﬂzlwom

5-(SPIRJ i ndane-1, 4' - piperidiine]-10-yl)pentylam ne and '
napht hal eni sot hi ocyanate according to the procedures described in Schene
G ESMB 15 mfe: 458.2 (M+ H'. Exanpfe 23

e e NS ah PELICE PR oL RERLBNE 10, 1 cpomsce

ared .f.r
(4- (SPI RJ | ndé‘r‘f&"ﬁdl&g “Pi rPH???éifrTf) C{?ffﬁ%‘f;éﬁ amChéaRang h %
napht hal eni sot(hnmcmatceclaacéoriob%g @'o trrhe 1pF ockdgresiadeger ilbbd in Schene

(GNAEaTNBHYLT 3 6- N N P PE’ BUREL ST Q- VLHEXYL Ly AM NOJ
VETHANE- 1 %Ng)%lEé %3 ng%g B: E’m ar d T P I\!E]gs stotllﬁnd;éne%l 4' -

pi peri di ne] - 16y} hé%ey PEhi r'r’elénﬂ Oﬁaé‘ﬂt r?éll)en?s"&t i'n%?cy‘&‘na . 30°%ccording to
t he procedures.desor.i Bed, in38chafe (& FEESMEL-AH-&:2U 7R, 22V 41 W- Exanpl e 25

\- (3, 5- DI CHLOBCRHENYL )5 si@Phi?e) |95DANEL + 41)* PI PERI DI NE] -

10- YL) PENTYL) AM NO| CARBOXAM DE: - --- ==---- = = -=cccc--- 3 January 2007
WD 2004/ 004714 - PCTI US20031021348
10 Example. 13

(3, 5-DIFLUOROPHENYL) -N- (4- {SPIRC [INDANE-1, 4 ' -PIPERIDINE] -
10-YL) BU‘i?YL) CARBOXAMIDE :
Example 13 was prepared from (4-(SPIRO[indane-1,4'-
. piperidinel -10-YL)BUTYL)amine and 3,5-difluorcbenzoyl
15 c¢hloride according to the procedures described in Scheme
F: ESMS m/e: 399.2 (M + H)'.

Example 14
[5-{3,5~- dlchlorophenoxy)(z furyl} ] -N-(4- (splro[lndane-
20 1,4'-piperidine] -10-yl)butyl)carboxamide: .
Example 14 was prepared from 6-(SPIRO[indane-1,4"'-
piperidine] -10-¥L) HEXYLamine and 3,5-difluorobenzoyl
. chloride according to the procedures described in Scheme -
_F: ESMS m/e: 427.2 (M + H)'.
25
Example 15
[5-(3,5-dichlorophenoxy) (2-furyl)]-N- (4- (SPIRO [indane-
1,4'-piperidinel -10-YL)BUTYL) carboxamide:
‘Example. 15 was prepared .from (4- (SPIRO[lndane -1,4"'~
30 piperidine]-10-YL)BUTYL)amine and 5-(3,5-
Adichlorophenoxy)furan-z-carbonyl chloride according to the
._ procedures described in Scheme F: ESMS m/e: 513.1 (M + H)".

Example 16
35 [5- {3, 5-DICHLOROPHENOXY)} (2~-FURYL)] -N- {6~ {SPTRC [INDANE-
i,4'-PIPERIDINE] -10-YL)HEXYL) CARBOXAMIDE: '



65 Exanple 25 was prepared from 5-(SPIRJ i ndane- |

pi peri di ne]-10-yl ) pentyl am ne and 3, 5- di chl orobenzem socmhgryagggwdl ng
to the procedures described in Scheme G ESM5s mfe: 460.1 (M+ H'. 5
Exanmple 26 N-(3,5-D CHLOROPHENYL) t (4-SPI RJ | NDANE- 1, 4' - Pl PERI DI NE] - 10-
YLBUTYL) AM NO CARBOXAM DE: Exanpl e 26 was prepared from

(4- spi r o] iwisAnodd'— 10 piperidine]-10-yl butyl) anpgudhdoisa-

di chl or obenzeni socyanate according to the procedures described in Schene
G ESMS me: 446.1 (M+ H'. Exanple 27 15
N- (4- PHENYL) PHENYL) [ ( S- ( SP!I RO[ | NDANE— $34' ZPI PERI DI NE] - 10-

YL) PENTYL) AM NOL n%ﬁ%Bo PPl 2£ YRS PIRRIESEAnhEMAD, 41 -
5- (SPI RJ i ndane- f %Q‘gl 10-YL) PENTYLanmi ne and . _
4- pheny| benzeRFREEARS elo %’ HFgto the pr GE8dur es descrthad in Scheme
G ESMB 20 nﬁechmpger(qw}fwn-z-ggé yé, ghloride according to the
N- ( 4- PHENYL) Piibbédured - deSek REal NDANEeds 4': - FIMRERI DI KiE] -210M V[E) *.BUTYL)
AM NO CARB@XAM DE: 25 Exanpl e 28 was prepar ed from (4-(SPIRJ i ndane-1, 4" -
pi peri di ne] - 10- YL) BUTYL) am ne and 4 h% benzeni socyanate according to
t he procedures described in Scheng® me: 454.2 (M + H)'. 30 Exanple
29 (4- PHENYL)IPHEN¥:PIGELOBOPHSNPRO (2NN 1 ;3 (3P[$3ERP BIQENE10-
YL) HEXYL) CARB@XAM diferr Fxamp |t & -20) s ypraapaoetrbeom 6- ( SPI RQ(i ndane- 1, 4' -
. pi-peri di ne] - 10 ¥lo) HEXYl ardne apdpscaherybhenzenicsfeanahe 1,4 -
10 piperidine] -10-yl)propylamine and 5—(3_,5—
dichlorophenoxy) furan-2-carbonyl chloride according to the
procedures described in Scheme F: ESMS m/e: 499.1 (M + H}'.

_ Example 18
15 (3-CﬁLOROPHENYL) ~N- (4~ (SPIRO[INDANE-1, 4'-PIPERIDINE] -10-
YL) BUTYL)} CARBOXAMIDE :
Example 18 waa prepared from (4-(SPIRO[indane-1,4'-
piperidine] -10-YL)BUTYL)amine and 3-chlorobenzoyl chloride
according to the procedures described in Scheme F: ESMS
20 m/e: 397.1 (M + H)".

Example 19
(3, 4-DIFLUOROPHENYL) -N-~ (6- {SPIRC [INDANE-1, 4'-PIPERIDINE] -
10-YL} HEXYL) CARBOXAMIDE :

25 BExample 19 was prepared from 6~ (SPIRO Eiﬁdane—l, 41 -
piperidine] -10-YL} HEXYLamine and 3, 4-difluorobenzoyl
chloride according to the procedures described in Scheme |
F: ESMS w/e: 427.2 (M + H).

30 Example 20
- [3- {TERT-BUTYL) -1-BENZYL) PYRAZOL-5-YL] -N- {6- (SPIRO [INDANE-
1,4'-PIPERIDINE] -10-YL) HEXYL) CARBOXAMIDE:
Example 20 was prepared from 6-(SPIRO [indane-1,4"'~
piperidine] -10-YL) HEXYLamine  and 3- {tert-butyl} -1-
35 benzyl)pyrazole-5-carbonyl chloride according to the
procedures described in Scheme F: ESMS m/e: 527.3 (M + H)'.



35 according to the procedures described in Schenme G ESMS nfe: 467.2 (M +
H'. 3 January 2007 WO 2004/004714 - PCT/ 1JS2003/021348 GSjarfusanpdey 30

(5- METHYL- 3- pHENYLI SOXAZQL- 4- YL) - N- (4- (SPI RO | NDANE- 1, 4' -

Pl PERI DI NE] - 10- YL) BUTYL) CARBOXAM DE: 5 Exanple 30 was prepared from
(4-(SPIRJ i ndane-1, 4" - piperidine]-10-YL)BUTYL)am ne and 5-net hyl - 3-

phenyliso -4-carbonyl chloride according . to ures descri bed
in Schem@%g@é%e 444.2 (M + H)+- 10 Exanp %?ﬁUSZ%Bﬁ?& |

[ 2- (4- CHLOROPHENOXY) ( 3- PYRI DYL) ] - N- (5- ( SPI quNDANE-l 4' -

Pl PERI DI NE] - 10- YL) PENTYL) CARBOXAM DE: ¢4Exanpl e 31 was prepar ed from
(5-(SPIRJ i ndane-1,4"'- piperidine]-10-YL) PENTYL) ami ne and 2-(4 15

chl or ophenoxy) pyri di ne- 3- car bonyl Bamgle fd according to the procedures
described in S@;hﬁ;mRE[nE&MB-Ime PEGATIINEY 30 - vH) PENTEXAL{3-e 32

12- ( 4- CHLORCPHENQYok3:-1R Q\glﬂhhﬂg@ﬂmﬁaq BeaNDANE- 1, 4' -

Pl PERI DI N 10- YL BUTY CARBO d X
(4- (SPI Rquj nd FFET % 4‘.‘2 erl dlpre arf8 [YIEJEJTY% (éﬁﬁﬁgﬂan%% rom

chl or ophen&y)ﬁé???ﬂdilﬁéltamcé{%m{ﬁ a(‘f‘FlP%rl de ac(i1 d| ng to° é T ocedur es
described i n SehtfecEpnESYE) pHeayl U30Ldng M +acoGrHpIExad e 33 e

[ 2- (4- CHLOROP 3- BERE DY) hn Nchbmd 3P| BOid NDANESL, 24' (M + H)*.

Pl PERI DI NE] - 10- YL) HEXYL) CARBOXAM DE: 30 Exanple 33 was prepared from

(6-(SPIRJ i ndane-1, 4" - Example 22

10 (NAPHTHYLAMINO) [ {5~ (SPIRO[INDANE-1,4' -PIPERIDINE] -10-
¥L) PENTYIL} AMINO] METHANE-1-THIONE : 7
Example 23 was prepared fxom 5-(SPIRO Eindane-1,4'—
piperidine]—10—y1)penty1amine and naphthalenisothiocyanate
. according to the procedures described in Scheme G: ESMS
15 mw/e: 458.2 (M + H). '

Example 23
" (NAPHTHYLAMING) [ {4- (SPIRO [INDANE-1,4'-PIPERIDINE] -10-YL~-
BUTYL)} AMITNO] METHANE~1~THIONE : _
20 Example 22 was. prepared from (4~ (SPIRO[indane-1,4'-
| piperidine] -10-¥L)}BUTYL)amine and naphthalenisothiocyanate
according to the procedures described in Scheme G: ESMS
m/e: 444.2 (M + H}'. '

25 Example 24
(NAPHTHYLAMING) { (6-.SPIRO [INDANE-1,4 ' -PIPERIDINE] -10-
YLHEXYL) AMINO] METHANE-1-THIONE:
Example 24 was prepared from 6-spirofindane-1,4'-
‘piperidine] -10-ylhexylamine and naphthalenisothiocyanate
30 according to the procedures described in Scheme G: ESMS
‘m/e: 472.2 (M + H)'.

) Example 25
N- (3, 5-DICHLOROPHENYL) [ {5- (SPTRO [INDANE-1, 4 ' -PIPERIDINE] -
35  10-YL)PENTYL)AMINO] CARBOXAMIDE :



pi peridi ne] - 10- YL) HEXYL) am ne - and 2-(4- chl orophenoxy) pyri di ne- 3 car bonyl
chloride according to the procedures described in SchenesFjgn

518.2 (M + H) 3 January 2007 WD 2004/004714 PCTI US2003/ 021348 67 Exarrpl e
34 (3- CHLOROBENzZ( B] THI OPHEN- 2- YL) - N- (4- ( SPI RO | NDANE- 1, 4' -

Pl PERI DI NE] - 10- YL) BUTYL) CARBOXAM DE: Exanpl e 34 was prepared from

(4- (SPI Rq: 5{]%! 4' 5 piperidine]-10-YL)BUTYL)a

chl or obe %@E‘V phene- 2- carbonyl chloride accorg%@gusg@gmﬁﬁg pr ocedur es
described in Scheme F: ESMS me: 453.1 (M+ H)'. 10 Exanple 35 :

[ 3- (2- CHLORGPHENYL) - 5- METHYLI SOXAZOL- B3YL]- N (4-

. ( SPI RO( |' NDANE- '%3 PI P RI Q; lglEj p}QpaﬂehB%lf&)l XA RRzandSxagml e 35 vas

prepared from qFl peri di ne 0-YL) BUTYL) am ne and
3- (2- chl or oph&?yt ldén;‘i]s‘lr?e%’ ﬁef@@)?&'i% e- 4- carbofyT chloride4ccording to
the procedur g§chftanobpinegiperySeniene FOCOESNE mte: 476, 1PTIMSFUEES . Exanpl e

' 36 - ( 3- CHLOROBENZEF i THLIOBHENh & Y oM of Ao ( SR RO NDENE- 1, 4' - 20

Pl PERI DI NE]z 10- YL) PENTYL) CARBOXAM DE: Exanpl e 36 was prepared from
5-(SPIRJ i ndene-1, 4' - piperidine]-10- ﬁ%} rﬁ%ntyl am ne and 3-. chl.orobenzol b]
t hi ophene- 2- car bonyl chloride accordfy $ - the procedures described in

‘Scheme F: 1H NNR(&Q@:CMQPHEE@@@P%[@@E)L S-FIFBRIUING21¢Mm 2H), 7.52-7.47

(m 2H), 7. BSﬁ%W%HA\dm H;F)_, 7 31 (d, 1H, J =7.3 Hz), 7.24-7.15 (m
3H)’ 6.83 (d xample 26 wa‘gz) prepared ’froH €4 splro[lHégﬂe % ?p
10 piperidine]-10-ylbutyl)amine - and . 3,5~

dichlorobenzenisocyanate according to the procedures
described in Scheme G: ESMS m/e: 446.1 (M + H)".

Example 27
15l N—(4—PHENYL)PHENYL)I(5~(SPIRO[INDANE—1,4'~PIPERIDINE]~10—
YL) PENTYL) AMINO] CARBOXAMIDE :
Example 27 was prepared from - 5- (8PIRO[indane-1,4'-
piperidine] -10-YL) PENTYLamine and 4-phenylbenzenisocyanate
according to the procedures described in Scheme G: ESMS
20 m/e: 468.3 (M + H}"'.

Example 28
N—(4-PHENYL)PHENYL)[(4;(SPIRO[INDANE—1,4'~PIPERIDINE]—10—
~ YL) BUTYL) AMINO] CARBOXAMIDE:

25 Example 28 was prepared from (4-(SPIRO[indane-1,4'-
piperidine] -10-YL) BUTYL)amine and 4-phenylbenzenisocyanate
according to the procedures described in Scheme G: ESMS
m/e: 454.2 (M + H)*.

30 . Example 28 .
" {4-~-PHENYL) PHENYL) -N- (6- {(SPIRO [INDANE-1, 4 * -PIPERIDINE] -10-
Y1) HEXYL) CARBOXAMIDE :
Example ' 29 was prepared  from 6-(SPIRO{indane-1,4'-
.piperidine] -10-YL)HEXYLamine and 4-phenylbenzenisocyanate
35 according to the procedures described in Scheme G: ESMS
m/e: 467.2 (M + H)'.



3.52 (m 2H),
(t, 2H J =1
1.55-1.45 (m
Exanpl e 37

3.09 (d, 2H, J = 11.2 Hz), 256(t 2H , J = 76Hz) 2. 41
1.8 Hz), 2.28 (t, 2H J = 11.8 30 Hz), L. 80- 13 6&miary 2009 ,
2H), 1.38 (d, 2H, J 12.4 Hz); ESMB me: 465.0 (M + H)

[ 3- (TERT- BUTYL) - 1- BENZYL) PYRAZOL- 5- YL] - N- ( 5- ( SPI R[] | NDENE- 35

1, 4" - Pl PERI DI NE] - 10- YL) PENTYL) CARBOXAM DE: 3 January 2007 WD 20041004714 -
PCTI US200 58 Exanpl e 37 was prepared fro ndene- 1, 4' -
pi peri di ngjl&%%&ﬂﬁ pent yl am ne and 3-(tert-butyl)- rlngéT'f‘ﬁ%}ﬁgd8

benzyl ) pyrazo
in Scheme F:

= 5.8, 18.2 Hz), 6.39 (s, 1H), 6.07 (s, 1H), 5.72 (s, 2H), 3.40-

2H), 3.15-3.
2.35-2.23 (m
ESMB nmfe: 511.
2, 2- DI.PHENYL-

| e-5-carbonyl chloride according to the. procedures descri bed
"H NVR (400 MHz, CDCl,) &5 7.40-7.15 (m 9H), 6.79 (dd, 2H, J

07 (m 2H), 2.53 (t, 2H, J = 7.6 Hz), 2.47-2.35 (m

2H) 1.70-1.52 (m &M#emple 28-1.34 (m 4H), 1.32 (s,

Yr.H) PHEﬁﬁ‘IE&mLefLBS&) _N- {4- (SPIRO [INDANE-1,4 " -

3.30 (m

2H),
9H) ;

E3 fg§ # Rhi NE] - 10- YLPROPYL) ACETAM DE:
Exarrple 38 vias prepa rom |ro |n ene

pi peri di ne]>1
t he procedure
20 2, 2- DI PHENY
1, 4" - Pl PERI DI
3-spiro[1,2,3

10

15

20

@x?‘rlléﬁ@op;?loam‘"’ﬁ% aﬁ’fi?
$1des@inbbd0|-ﬁb)$@ﬁw@mlm ESVS afe: 437. 2 FREWLIR-
NriGBoRREdREL 4 carBordy 1T E ERAGMORONARETHIARENELC  the

ﬁ@nyﬂ'%c(estp %é[mﬁ?orl de according to

Exanpl e 39

'}E]: i dk RRORYIDACET AMnBe 7: EESs’idsp#n,eESQa;mlafzs (urepated from
t et rahydr onapht hal ene-1, -piperidine]-ii -yI propyl am ne

Example 31
[2—(4-CHLOROPHENOXY)(3—PYRIDYL}]—N—(5~(SPIRO[INDANE—1,4'-
PIPERIDINE] -10-YL) PENTYL) CARBOXAMIDE:

Example 31 was prepared from {5~ (SPIRO[indane-1,4"'-
piperidine]—10~YL)PENTYL)amine and 2-{4-
chlorophenoxy)pyridine-B—carbonyl chloride according to
the procedures described in Scheme F: ESMS m/e: 504.1 (M +
H)*. ' .
Example 32
[2—(4~CHLOROPHENOXY)(3—PYRIDYL)]—N—ﬁé-(SPIRO[INDANE—1,4‘-
PIPERIDINE] -10-YL) BUTYL) CARBOXAMIDE :

Example 32 was prepared from  {4- {SPIRO[indane-1,4"'-
piperidine] -10-YL)BUTYL) amine ' and 2-(4-
chlorophenoxy) pyridine-3-carbonyl chloride accoxrding to.

_the procedures described in Scheme F: ESMS m/e: {90.1 (M +

25

30

H)'.

Example 33
[2—(4~CHLOROPHENOXY)(3—PYRIDYL)]-N-(6-(SPIRO[INDANE-1,4'—
-PIPERIDINE] -10-YL) HEXYL) CARBOXAMIDE :
Example 33 was prepared from ~ (6-(SPIRO[indane-1,4'-

piperidinel-10-YL)HEXYL) amine . and 27(4,

| chlorophenoxy)pyridine¥3-carbonyl chloride according . to

the procedures described in Scheme F: BSMS m/e: 518.2 (M +
H)*. : '



and 2, 2-di phenyl acetic acid accordrng to the procedures 25 described in
Scheme F: ' H NMR (400 MHz, CDC1,) S 7.42-7.00 (m 15H), 43Q@ngsy 206y, 3. 36
(dd, 2H, J = 5.6, 12.0 Ft), 2.91 (d,.2H, J =7.2 Hz), 2.75 (t, 2H, J = 6.0
Hz), 2.59 (t, 2H, J =6.8 Hz), 2.37 (t, 2H, J = 12.0 Hz), 2.18 (dt, 2H, J
= 3.6, 13.8 Hz), 1.86- 1 66 (m 6H), 1.59 (d, 2H, J = 30 14.0 Hz); ESMs

m e: 453. npl e 40
2,2-Dl PHEM%W’('?)“( SPI Rq | NDENE- 1, 4' - PI PERI DI NE] - 18 "WH'BEH4L) AceETAM DE:
35 Exanpl e 40 was prepared from5-(SPIR]J i ndene-1, 4" -
pi peri di ne] - 10-yl ) pentyl am ne and 2, Zﬁarphenylacetyl 3 January 2007 WO
2004/ 004714 PCT/ US2003/021348 69 ft( chtoride accordrng to the procedures
described in Scheme H 'H NVR (408%awpge ¥¥pC13) S 7.40-7.10 (m 14H), 6.83
(d, 1H, J = 5a36ciirorbnzAAB( ThIobiEN-3 - m&'}memz()spx@mgnw 114)-  4.92 (s,
1H), 3.34-3. 239 gg%n%ﬁ%} S QQTB%Tgﬁ)dA@]BOﬁMIDEZ 48 5 2.14 (m 4H), 2.03-1.94
(m 2H), 1.62-1 5N% 2@”5% 465.1 (M + H)'.
Exanpl e 41 2F'Eaf‘§r"]rfl4Er\?ﬁ R’ﬁ 2@% ﬁi‘ag i Z B -10- 10
YLETHYL) ACETAWERE dingkaHyie) BEYWANBE enar ed f r o -
(SPI RJ i ndane-chidrolpinpe it ldhhedhete-3cetrrivani s oaidy 2aceordighehyl acet yl
chloride accor&bngréc%d{lbés RLEGABYA e serRaer FbexkMsnmGehese. F:(M' H NVR (400
MHz, CDCL,) 6 7.10 (m 14H), 6.41 (br, 15 1H), 4.99 (s, 1H), 3.40
(dd, 2H, J = 878 11.0 Hz), 2.95- 2.81 (m 4H), 2.73-2-.65 (m 2H), 2.48
(t, 2H, J = 6.0 Hz), 2.14 (dt, 2H, J = 2.4, 11.8 Hz), 1.95 (t, 2H, J = 7.4
Hz), 1.48;.40 (m 2H); ESMS mle: pd2513 {M + H)
[3- (2-CHLOROPHENYL) - 5-METHYLISOXAZOL-4~YL] -N- (4-
(SPIRO [INDANE~-1,4'-PIPERIDINE] -10-YL)BUTYL) CARBOXAMIDE :
Example 35 was prepared from (4-(SPIRO[indane-1,4'-
- piperidine] -10-YL)BUTYL) amine  and 3-(2-chlorophenyl} -5-
15 methylisoxazole-4-carbonyl chloride according to the
procedures described in Scheme F: ESMS m/e: 478.1 (M + H)".

Example 36
(3-CHLOROBENZO [B] THIOPHEN-2-¥L) ~N- {5~ {SPIRO[INDENE-1,4°-
20 PIPERIDINE]-10-YL) PENTYL) CARBOXAMIDE :
Example 36 was prepared from. 5- {SPIRO[indene-1,4"~
piperidine] -10-yl)pentylamine and 3-
chlorobenzo [b] thiophene-2-carbonyl chloride according to
the proéedures described in Scheme F: 'H NMR (400 MHz,

25 ©DCl,) & 7.90-7.82 (m, 2H)}, 7.52-7.47 {(m, 2H), 7.38 (d, 1H,
J = 7.3 Hz), 7.31 (d, 1H, J = 7.3 Hz), 7.24-7.15 (m, 3H)},
6.83 (d, 1H, J = 6.0 Hz), 6.75 (d, 1H, J = 5.6 Hz), 3.60-
3.52 (m, 2H), 3.09 (d, 2§, J = 11.2 Hz), 2.56 (t, 2H, J
7.6 Hz), 2.41 (t, 2H, J = 11.8 Hz), 2.28 (t, 2H, J = 1l.

30 .Hz), 1.80-1.65 (m, 4H), 1.55-1.45 (m, 2H), 1.38 {4, 2H,
= 12.4 Hz); BSMS m/e: 465.0 (M + H)".

LI« < I

Example 37
[3—(TERT—BUTYL)—1—BENZYL)PYRAZOL-S~YL]-N~(5—(SPIRO[INDENE—
35 1,4'-PIPERIDINE]-10-YL)PENTYL) CARBOXAMIDE:



20 Exanple 42 NAPHTHYL- N- (2-( SPI RQ | NDANE- 1, 4' - PI PERI DI NE] - 10-

YLETHYL) CARBOXAM DE: Exanpl e 42 was prepared from 2-( SPI RG§ Uadlane20074'

pi peri di ne] -10-yl et hyl am ne and napht hal enecarbonyl 25 chl ori de accordi ng
to the procedures described in Scheme F: 'H NVR (400 MHz, CDC13) S
8.39-8.35 (m 1H), 7.96-7.87 (m 2H), 7.67 (dd, 1H, J = 1.2, 5.4 Hz),

7.59-7. 47 7.25-7.11 (m 4H), 6.70 (s, 2H, J =

5.1, 1'1.4"{%‘_’?4@%47 2.85 (m 4H), 2.69 "(t, 2H JH}LCTé@Si&%Z(ﬁg) 2.27 (dt,

2H, J = 2.4, 12.0 Hz), 2.02 (t, 2H-J = 7.5 Hz), 1.89 (dt, 2H J = 4.1,

(13.(())fz), ﬁESB 1. 50(2m s% Rq ESMS nf8: 385.2 (M+ H)'. Exanple 43 35
OROP | RO | NDA 4' - P| PER|

YLETHYL) CARBO %Le 3’( "anGry PfB%l\g %%5& 0@%&1@%1/%2903/021348 70

Exanpl e 43 \NaSOlBF’é’;ﬁ&PéH'@FBMPEnPSﬁ“REfl ndadf: 1, 43> (eexe-D

_pi peridine] - 1any1lzg1)lpytamlﬁe5mdb®ndhl mhébaﬂfoylacéw%PBdetoacéb? ding to the

procedures. de%&f EQS% nde%%%@ T saf&emw (‘Ifoa@!Rl\/Hz&o @m,cbcﬁ)?aszl 7.78 (m

1H), 7.79-7.6 T
7.22-7.12 (M 74%71;&612:(%” ' 4og0. 3l his ]g?'zségani)H)

2.67 (t, 2H Jiss SHB HEY7 28281I()dt 5.2H. (84 24% 2 3. 4012 30 HPy, 28D, 03 (t, 2H, J
= 7.4 Hz), 1.941604 ,072lﬁn @.H;:, 3;83 13, @aHzY ~ 716 653) 1. 5B7(M352Kn; ESMVS nl e:
3g9 1 (M+ H’ knggga |5 1.70-1.52 {m, 4H), 1.44-1.34 (m,

(3 Rgo)tzlA E:/IHEEORO@% L)32 : 429@ |E|§%| NDAl\LEnl,34(M RI PERI DI NE] - 10- YLETHYL)

Example 38
2,2-DIPHENYL—N-(3—SPIRO[INDENE-1,4‘—PIPERIDINE]~10—
YLPROPYL)ACETAMIDE:

Example 38 was prepared from 3-spirc[indene-1,4'-
15 piperidine]-i0-ylpropylamine and 2,2-diphenylacetyl

chlorlde accord:.ng to the procedures described in Scheme
F: HSMS m/e: 437.2 (M + H)".

Example 39
20 2, 2-DIPHENYL-N- (3-8PIRO[1, 2,3, 4-TETRAHYDRONAPHTHALENE -
1,4'—PIPERIDINE]—ll-YLPROPYL)ACETAMIDE:
Example 39 was prepared from 3-spiroll,2,3,4-
tetrahydronaphthalene-1,4'-piperidine] - 1i-ylpropylamine
and 2,2-diphenylacetic acid according to the procedures
25 described in Scheme F: 'H NMR (400 MHz, CDCl,) § 7.42-7.00
(m, 15H), 4.87 (s, 1H), 3.36 (dd, 2H, J = 5.6, 12.0 Hz),
2.91 (d, 2H, J = 7.2 Hz}, 2.75 (t, 2H, J = 6.0 Hz), 2.59
{t, 26, J = 6.8 Hz), 2.37 (t, 2H, J = 12.0 Hz), 2.18 (dt,
‘2H, J = 3.6, 13.8 Hz), 1.86-1.66 (m, 6H), 1.5% {(d, 2H, J =
30 14.0 Hz); BESMS m/e: 453.4 (M + H)*.

Example 40
2,2—DIPHENYL—N;(SH(SPIRO[INDENE~1,4'-PIPERIDINE]~10-
YL) PENTYL) ACETAMIDE :
35 Example 40 was prepared from 5-(SPIRO[indene-1,4'-
piperidine] -10-yl)pentylamine and 2,2-diphenylacetyl



Exanpl e 44 was prepared from 2-(SPI RJ i ndane-1,4" 15

pi peridi ne] -10-yl et hyl am ne and 3, 5-di chl orobenzoyl chl or3 ggwaeczoodi ng to
the procedures described in Schene F. 'H NWR (400 MHz, CDC1,) 5 7.69 (d,
1H J = 1.8 Hz), 7.50 (t, 1H, J = 2.0 Hz), 7.24-7.14 (m 5H),. 7.05 (br,
1H, 3.61-3.54 (m 2H), 3.00-2.85 (m 4H), 2.68 (t, 2H, J = 6.0 20 Hz),

2.30 (t, = 11.6 Hz), 2.10-1.90 4H), 1.59 = 12.4 H):
ESMS Eﬂe: %'E&ozﬁ‘?"’ﬁ‘.’"‘(ﬁh + H)'? Exanpl e 45 (m 41 et | )

(3, 4- DI FLUOROPHENYL) - N- ( 2- ( SPI R | NDANE- 1, 4' - PI.PERI DI NE] - 25

10- YLETHYL) CARBOXAM DE: Exanpl e 45 waé®prepared from 2-(SPI RJ i ndane-1, 4' -

pi peri di ne]-10-yl et hyl am ne 4-di f] r ccording to
t he proceduresgh%%’;slgﬁ 6‘8‘a°ﬁ%ﬁn%c ﬁhe [ng%ﬂkl%% {%%mencgéﬂgmé S 7.74-7.66
(m 1H), 7.60&7 54188 (490 My, map & TAAQM- 16 Hm, 2481, (683 M, 3.62-3.52
(m 2H), 2.97%y2.82 (g1 ﬁlz*),, 527@7(c(t,11~12|'b 2 556 6uk) HE)?B 2(291m(dt, 2H, J =

2.0, 12.0 H 0 ; dt, 28
1.62-1.56 m)‘lzrg—ﬁ to’SEsk/E’ %%mHﬁH) - (é’st( Hygy . 3g€ ),

. n&ul?)ry 2%)7 WO
2004/ 0047145 2. P&:T?ﬂuséﬁbel%}é‘ﬁhs“?imrl%?% eszzﬁi %8 (o,
2, 2- DIl PHENYL- N-¢3- (fSPPIRG] ENBANES 1, 465- P QNERIPDF NE] - 10- YL) PROPYL) PROPANAM DE:
Exarrpl e 47 was prepared from 3- (SPI RJ i ndane-1,4"- 5

pi peri di ne] -10-yl ) propyl am ne and g’é %’—l phenyl ) propanoic acid according to
t he procedures described in Sche 400 MHz, CDC1,) S 7.39-7.07

(M 14H), 6. 2% PRTPGRYYL-N3 (3ol SPRRR (IPRNES, B AT v
7.6 Hz), 10 YLETHYL) ACETAMIDE: Example 41 was prepared from 2-

(SPIRO[indane-1,4'-piperidine] -10-ylethylamine and 2,2-

diphenylacetyl chloride according to the procedures

described in Scheme F:

Y NMR (400 MHz, CDCl,) & 7.39-7.10 {(m, 14H), 6.41 (br,

i5 1H), 4.99 (s, 1H), 3.40 (dd, 2H, J = 5.8, 11.0 Hz}, 2.95~-

2.81 (m, 4H), 2.73-2.65 {m, 2H), 2.48 (t, 2H, J = 6.0 Hz),

2,14 (dt, 2H, J = 2.4, 11.8 Hz), 1.95 {(t, 2H, J = 7.4 Hz),

1.48-1.40 {m, 2H); ESMS m/e: 425.2 (M + H)+‘.

20 Example 42
NAPHTHYL-N- (2~ {SPIRO [INDANE-1,4'-PIPERIDINE] -10-
YLETHYL) CARBOXAMIDE: 7 ,
Example 42 was prepared £from 2-(SPIRO [indane-1,4'-
- piperidine] -10-ylethylamine and naphthalenecarbonyl
25 chloride according to the procedures described in Scheme
F: 'H NMR (400 MHz, CDC1,) 5 8.39-8.35 (m, 1H), 7.96-7.87
(m, 2H), 7.67 {(dd, 1H, J = 1.2, 5.4 Hz), 7.58-7.47 (m,
3H), 7.25-7.11 (m, 4H), 6.70 (s, 1H), 3.69 (dd, 2H, J =
‘5.1, 11.4 Hs), 2.97-2.85 {(m, 4H), 2.69 {t, 2H, J = 6.3
30 Hz), 2.27 (dt, 2H, J = 2.4, 12.0 Hz)}, 2.02 (t, 2H, J = 7.5
Hz), 1.89 (dt, 2H, J = 4.1, 13.0 Hz), 1.58-1.50 (m, 2H);
ESMS m/e: 385.2 {M + H)*.

Example 43
35  (3-CHLOROPHENYL)-N- (2- (SPIRO [INDANE-1,4'-PIPERIDINE] -10~
YLETHYL} CARBOXAMIDE : ' )



2.75 (d, 2H, J =11.6 Hz), 2.32 (t, 2H, J =6.8 Hz), 2.10 10 2.00 (m 2H),
2.01' (s, 3H), 1.96 (t, 2H, J = 7.2 Hz), 1.80-1.70 (m 2H)jankafP2dd7, 2H, J
= 6.4 Hz), 1.45 (d, '"2H, J = 12.8 Hz); ESM5S me: 453.3 (M + H'. Exanple
48 15 2, 2- Bl S(4- METHYL) PHENYL) - N- ( 3- (SPI Rg | NDANE- 1, 4' -

Pl PERI DI NE] - 10- YL) PROPYL) ACETAM DE: Exanpl e 48 was prepared from
3-(SPIRg il pi peridine] - 10-yl) propyl am n |s(4 :

met hyI)phéJn}gﬁ%ace%l c acid according to the procedu?eﬁﬁgﬁ jaéscrl bed in
Scheme E: 1H NMR (400 MHz, CDCl,) S 7.24-7.08 (m 12H), 6.90 (s, 1H), 4.82
(s, 1H), 3.42-3.34 (m 2H) 2942730(m 4H), 2.41 (t, 2H, J 6.8 Hz),

2.29 (s, 6H), _2.15-2.04 (m_ 2 ( Jngge_(ldg_ZH J =
3.6, 13.2 Hz) BX¥"% 1 %5 (‘W. %’ép‘irego %‘a‘%ﬁ E(S%E% 8 ‘2 8 Hz): ESMVB
me: 467:3 (Mpgppgldlngkélﬁpy}eet&sg amine and 3- chloro enzoyl chlor

2, 2, 2- TRPHHEN¥cedt dide( 8P| R phibAiEr¢s LesPrPEd B NEFherg- F: "H NMR

YL) PRCPYL) ACE IX!)DEH 3%1355 mgl € 49 7"‘%3 Qr[eg_@j ed fﬂ’ng & (&F! gl j ndane-1, 4" -
pi peri di ne] - 10-

am ne and tr| phen ce accordi ng to |
t he procedures- éés?:r‘llsbé’élr i Sc%éPre(tE H I RVR § iﬁg 2% Zf%lgg S 7. 35 .06 |
(m 19H), 6.2&ufs,71dd),(s, 3242 (3d€2-2B5 &mc= ?6*)4 23972 - By (mip 4
6.8 Hz), 35 227_%72“{682(.1mg 2Hy, 8 2231 {.s BH, JEF07=02Hz) 1222 11211 98 (m 3
January 2007 04/290437147Ppyzp8210g3/ Qa1348, - 2H),. 131 15, (t, 2H, J =

7.4 H) , 1.8L% , 4 Hz); ESMS me: 515.3
(|V| + W Exanp |166§-01.§ (m, H}-I), E%Mé m/(e 36925| (I\’P & H)]‘2
2-( 4-lCHLO?(PHENYL) N- (3- (SPI RO | NDANE- 1, 4' - Pl PERI DI NE] - 10-
Example 44
(3,5-DICHLOROPHENYL) -N- {2- (SPIRO [INDANE-1, 4' -PIPERIDINE] -

10-YLETHYL) CARBOXAMIDE : _
. Example 44 was prepared from 2-(SPIRO[indane-1,4'-.
15 piperidinel-10-ylethylamine and 3,5-dichlorcbenzoyl
chloride according to the procedures describgd in Scheme

F: *H NMR (400 MHz, CDCl,) & 7.69 (4, 1H, J = 1.8 Hz), 7.50
(¢, 1H, J = 2.0 Hz), 7.24-7.14 (m, 5H), 7.05 (bxr, 1H},
3.61-3.54 (m, 2H), 3.00-2.85 (m, 4H), 2.68 (t, 2H, J = 6.0

20 Hz), 2.30 (t, 2H, J = 11.6 Hz), 2.10-1.90 (m, 4H), 1.59
(d, 2H, J = 12.4 Hz); ESMS m/e: 403.1 (M + H)".

Example 45
© (3, 4-DIFLUOROPHENYL) -N- {2- {SPIROC[INDANE-1,4" -DIPERIDINE] -
25 10~YLETHYL)CARBOXAMIDE: :
Example 45 was prepared from 2- {SPIRO[indane-1,4"'-
piperidine] -10-ylethylamine and 3,4-difluorobenzoyl:
chloride according to the procedures described in Scheme
F: 'H NMR (400 MHz, CDCl,) & 7.74-7.66 (m, 1H), 7.60-7.54
30  f(m, 1H), 7.22-7.14 {m, 5H), 7.01 (s, 1H), 3.62-3.52 (m,
24), 2.97-2.82 {(m, 4H), 2.67 (¢, 2H, J = 6.0 Hz), 2.29
(dt, 2H, J = 2.0, 12.0 Hz), 2.03 (t, 2H, J = 7.3 Hz), 1.94
(dt, 2H, J = 3.6, 13.2 Hz), 1.62-1.56 {m, 2H); ESMS m/e:
371.1 (M + H)".
35



YL) PROPYL) PROPANAM DE: Exanpl e 50 was prepared from 3-(SPI R] i ndane-1, 4' -
pi peridine]-10-yl)propyl am ne and 2-(4 chl orophenyl) pr opangintagciod7
according to the procedures 10 described in Schenme E: 'H NVR (400 MHz,
CDC1,) 6 7.32-7.14 (m BH), 6.97 (s, 1H, 3.51 (q, 1H, J = 7.3 Hz),
3.39-3.26 (m 2H), 2.94-2.75 (m 4H), 2.41 (dt, 2H, J = 1.2, 6.8 Hz),

2. 16- 2. 06 wgBepembllrng 20 19 (t, 2H J = 7.4 Hz), 1.92- é.m?% é@m H, 1.72-1.62
(m 2H), 1.61-1.53 (m 2H), 1.51 15 (d, 3H 7.4 Hri S? e: 411.3 (M +
H'. Exanple 51 [1-(4- CHLOROPHENYL) - 2- METHYL- N- (3- (SPI RO | NDANE- 1, 4' - |
PI PERI DI NE] - 10- YL) PROPYL) PROPANAM DE: 720 Exanpl e 51 was prepared from
3-(SPIRJ i ndane- 1, 4' - piperidine]-10- yI ) propyl am ne and

2- (4-chl orophenyl ) -2- net hyl ) pr opaHBFeL%&’d according to the procedures
descri bed i n S¢heanmrrEnyn-N- NVRSPZO INMNE-CDCEZYPERIPIBEL-2025 (m - 4H),

7.24-7.10 (m Yﬂwnop@L%dpgmmﬁ)g, 3.32 (dd, 2H, J 25 = 6.2, 11.6 Hz), 2.89
(t, 2H J = 7. HZ_L) twas72ﬁ(:£%areal_|) ’frgm373-((tS’PI£é_tln&aﬂ'E*@- 4 HZ)

2.12-2. 02 pre) 3 6, 12.8
Hz), 1.70- (ST @1Egﬁd12r>b l(OIY%JQrEEYlwe 1“?5)1 %ulf‘l s gﬁyropafgg 425. 3

(M+ H)'. 30 BxaspieoS@ing to the procedures descrlbed n.n Scheme E: ‘H

[1-(4- mLO?@g{ﬁgY%%O%&IQPEEHﬁL sz( 3o (PR RG] NQ%JE &4 '(s, 1H) :
Pl PERI DI NE] - 1 YL) CARBC) azr'rQJ’ e 21}fvasu_ QI’ g from
3-(SPIR] i ndaﬁ’e3i W Fpdrrd §?fo arh ne' and

chl or ophenyl )@y@ﬁobbn?«ﬁne‘tarbbﬁyﬁ?b dcPd ‘chc di'ng §J Fﬁé r8cedures
descri bed in SchememE: 28)H NVRL (460 Wiz, 1CDCLS). W Jarrudt¢ 2307y WO

2004/ 004714 - ;- dPGTIAS2R034921348 (¢, 28, T = 6.4 Hz), 1.45 (d, 2H,
J = 12.8 Hz), ESMS m/e: 453.3 (M + H)".

Example 48
15 2,2-BIS{4-METHYL)PHENYL}-N- {3- (SPIRO[INDANE-1,4"'~
PIPERIDINE]} -10-YL) PROPYL) ACETAMIDE :
Example 48 was prepared from 3-{SPIRO[indane-1,4"'-
piperidine] -10- yl)propylamlne and 2,2-bis{4-
methyl)phenyl)acetic acid according to the procedures
20 described in Scheme E: ‘H NMR (400 MHz, CDCl,) & 7.24-7.08
(m, 12H), 6.90 (s, 1H}, 4.82 {g, 1H), 3.42-3.34 (m, 2H),
2.94-2.75 {m, 4H), 2.41 (t, 2H, J = 6.8 Hz), 2.29% (e, 6H},
2.15-2.04 (m, 2H), 2.01-1.83 (m, 2H), 1.82 (dt, 2H, J =
- 3.6, 13.2 Hz), 1.75-1.65 (m, 2H), 1.50 {(dd, 2H, J = 2.6,
25 12.8 Hz); ESMS m/_e: 467.3 (M + H}".

Example 49
2,2,2-TRIPHENYL-N- {3- {SPIRC[INDANE-1,4' -PIPERIDINE] -10-
' YL) PROPYL} ACETAMIDE:

30 Hxample 49 was prepared from 3- (SPIRO[indane-1,4"'-
piperidine}-10-yl)propylamine and 2,2, 2-triphenylacetic
acid according to the procedures described in Scheme E: ‘H
NMR (400 MHz, c€DCl,) & 7.35-7.06 {(m, 1SH), 6.28 (s, 1H),
3.42 (dd, 2H, J = 6.4, 12.4 Hz), 2.87 (t, 2H, J = 6.8 Hz),

35 2.78-2.68 (m, 2H), 2.31 (¢, 24, J = 7.0 Hz), 2.11-1.98 (m,



73 7.36-7.13 (m 8H), 6.62 (s, 1H), 3.27 (dd, 2H, J = 5.6, 12.0 Hz), 2.90
(t, 2H, J =7.2 Hz), 2.85-2.75 (m 2H), 2.57-2.47 (m 2H) 3 Jdnaeky Q007 2H, J
= 6.4 Hz), 2.12-2.02 (m fE 2H), 2.02-1.92 (m 4H), 1.92-1.68 (m 6H),
1.68-1.59. (m 5 2H), 1.56-1.48 (m 2H); ESM5 me: 451.3 (M+ H'. Exanple
53 1-[(4- CHLOROPHENYL) CYCLOHEXYL] - N- (3- (SPI RO | NDANE- 1, 4' -

Pl PERI DI N PROPYL) CARBOXAM DE: 10 Exanpl e 53. red from

3- (SPIRq%%lOdz’ab%gnfh - piperidine]-10-yl) propyl am nne and’%ﬁ? (((

chl orophenyl ) cycl ohexanecar boxyl i c aC|9 according to the procedures

descri bed in Scherre E: 1H NVR (400 MH? CDCl,) S 7.41-7.11 (m 8H), 6.94

ES illzl)b g ig % (¢ 206 P 715 k2, O Ha)1 . 52 %HZ)Z;HY? 15(9?414%%’(2 4g-H)2-30
m . '
1.68-1.56 (m ZIiIH) “15%6‘2%501"% "gtﬁ) E%Esﬁ/ls‘M i H)2465 3 (M+ H'. E]xarrpl e 54
20 [ (4- FLUOROPHENYL) CYCLOPENTYL] - N- (3- (SPI RO | NDANE- 1, 4' -

PI PERI DI NE] - 10- YL) PROPYL) CARBOXAM fampidsanpl e 54 was prepared from

3- (SPIR] i ar}e é% i &;}ﬁﬁﬁ;dwﬂ (Jsexryéazaﬁwha;w@pmxﬁm( 4o-

fluoropheny anecar oxy ic acid accordlng to the 25 procedures
described in PROBANNRCE200 MHz, CDC1, é 39-7. 32 gm 2H)
7.24-7.13 (m E4:I9et)191&7.@9-6.@5 (preppd  grgm ( (Sfmoflﬁda%e-(ld 2H, J = 5.6,
12.0 Hz), 2.9Gipbrididél-1b-yl)hrépizmin®. 85-2. 75 o9 2H), 2.3842:48 (m 2H),
2.34 (t 2H, ‘LhIon:pﬂeﬁg]))frg%%ia %1& rrhc&ﬁﬂia.ng? 02- l;hQZPﬁ'mecﬁeeﬂH),

1. 92-1.68 ]g(naﬁﬁpgnggd in Schemerg ZH)N‘MR {400 MH éDnH) %H)7 §N§4me: 435. 3

(M+ H
{m, 8H), 6.97 (s, 1H), 3.51 (g, 1H, J = 7.3 Hz), 3.39-3.26
(m, 2H), 2.94-2.75 (m, 4H), 2.41 (dt, 2H, J = 1.2, 6.8
Hz)f 2.16-2.06 (m, 2H), 2.19 (t, 2H, J = 7.4 Hz), 1.92-
1.78 (m, 2H), 1.72-1.62 {(m, 2H), 1.61-1.53 {(m, 2H}, 1.51
i5 (4, 3H, 7.4 Hz); ESMS m/e: 411.3 (M + H}*.

Example 51
[i-(4-CHLOROPHENYL) -2-METHYL-N- (3~ (8PIRQ [INDANE-1,4"' -
PIPERIDINE] -10-YL) PROPYL) PROPANAMIDE: .

20 Example 51 was  prepared from 3-(SPIRO[indane-1,4'-
piperidine] ~-10-yl}propylamine and 2- (4-chlorophenyl) -2-
methyl)propanoic acid according  to the procedures
described in Scheme E: *H NMR (400 MHz, CDCl,) & 7.38-7.25 -
{m, 4H), 7.24-7.10 {m, 4H), 6.62 {s, 1H), 3.32 (dd, 2E, J

25 = 6.2, 11.6 Hz), 2.89 (t, 2H, J = 7.4 Hz}, 2.83-2.72 (m,
2H), 2.37 (¢, 28, J = 6.4 Hz), 2.12-2.02 {m, 2H), 1.97 (t,
2H, J = 7.2.HZ), 1.77 {dt, 2H, J = 3.6, 12.8 H=z), 1.70-
1.61 {(m, 2H), 1.59 (=, 6H), 1.52-1.44 (m, 2H); ESMS m/e:
425.3 (M + H)". _

30 ‘ Example 52
-[1-(4;CHLOROPHENYL)CYCLOPENTYL]-NH(S-(SPIRO[INDANE*1,4'-
PIPERIDINE] -10-YL) PROPYL) CARBOXAMIDE : .

- Example 52 was prepared from 3-(SPIRO{indane-1,4°-
piperidine] -10-yl)propylamine and 1-(4-
35 chlorophenyl) cyclopentanecarboxylic ‘acic_l according to the

procedures described in Scheme E: *H NMR (400 MHz, CDCl,) &



2, 2- Bl S(4- CHLOROPHENYL) - N- ( 3- (SPI RJ | NDANE- 1, 4' - 35

Pl PERI DI NE] - 10- YL) PROPYL) ACETAM DE: ] 3 January 2007 WO Zbenuen42004

PCTI US2003/ 021348 74 Exanple 55 was prepared from 3- (SPIRO [indane-1, 4'-
pi peridinel-10-yl)propyl am ne and 2, 2-bi s(4- chl orophenyl) acetic acid
according to the procedures described in Scheme E: 'H NVR(400 MHz, CDCL,)

S 7.45 (Swhuidthana -32-7.10 (m 12H), 4.77 (s, 1H) Pcﬁugzgogg,g% oH, J = 5.6,
11.6 Hz), 2.93-2.78 (m 4H), 2.46 (t, 2H J =6.4 Hz), 2.13 (dt, 2H J =

2.0, 12.0 Hz), 1.99 (t, 2H, J = 7.2 He), 180(dt 2H, J = 3.6, 13.2 Hz),
1.74-1.66 (m 2H), 1.53 (d, 2H, J = 13.8 Hz): ESVB mie: 507.2 (M + H) 10
Bamle 5o (4 %g)gwogsgp YPLEN) ks 6o DA 1 ¢

a S.or gpat, rom
3-(SPIR] I ndané- 1, #* BEA 1?@?&%@ —ﬁ? EIITz)o'p ?g}r?lm% Eﬁ @np Egg
- f1 uor ophenyl )@yéVo%éﬁaﬁ‘écéﬁbo@PFc "ac?ﬂ coF o t'ie? 0|3r Bedur es
descri bed in Sahene.®&-1.$2 NWR @EDO M42;1 GBCIm) Si):7 14537.38 (m 2H),

7.25-7.12 (4N Ahl) 1 &c04-F 96, (zm,-ai’d)ds n/fe:9451.8, @H) m18.30 (dd, 2H J = 6.0,
12.0 Hz), 2.70 (t, 20 2H J =7.2 Hz),. 2.84-2.77 (m 2H),-2.41-2.32 (m.

4H), 2.11-2.01 (m 2H), 1.98 (t, 2H J = 7.2 Hz), 1.95-1.80 (m R6
5H),1.68-1.56 (m 7H), 1.56-1.48 (Feuply: 53ESI\/IS me: 449.4 (M+ H'. 25
Exanpl e 57  2,12-{Bl StortriEROPIMERMYENE] -3 ( SPISRCRO NBANEE-1, 4' ~

Pl PERI DI NE] - 1Gsy ¥ riidRR DY) A FpROMDiarRBOXAMIDE :

10 Example 53 was prepared from 3- (SPIRO[indane-1,4'-
pipefidine] ~-10-yl)propylamine ' and 1-(4-
chlorophenyl) cyclohexanecarboxylic acid according to the
procedures described in Scheme E: 'H NMR (400 MHz, CDCl,) B
7.41-7.11 (m, gH), 6.94 (s, 1H), 3.30 (dd, 2H, J = 6.0,.

15 12.0 Hz), 2.93-2.75 (m, 4H), 2.40-2.30 (m, 4H), 2.12-2.02
{m, 2H), 1.%8 (t, 2H, J = 7.2 Hz), 1.85-1.80 {m, G5SH},
1.68-1.56 (m, 7H), 1.56-1.50 {m, 2H}; ESMS m/e: 465.3 (M +
H)*.

Example 54
20 [ {4-FLUOROPHENYL} CYCLOPENTYL] -N- (3- (SPIRO[INDANE-1,4"' -
PIPERTIDINE] -10~¥L) PROPYL} CARBOCXAMIDE :
Example G54 was prepared from 3-(SPIRO[indane-1,4'-
piperidinel-10-yl)propylamine and 1-(4-
. fluorophenyl) cyclopentanecaxboxylic acid according to the

25 procedures described in Scheme E: 'H NMR (400 MHz, CDCl,) d
7.39-7.32 (m, ZH), 7.24-7.13 {(m, 4¢H), 7.04-6.95 (m, 2H},
6.59 (s, 1H), 3.28 (44, 2H, J = 5.6, 12.0 Hz}, 2.90 (t,
2H, J = 7.4 Hz), 2.85-2.75 {m, 2H), 2.58-2.48 (m, 2H},
'2.34 (£, 2H, T = 6.4 Hz), 2.12-2.02 {m, 2H), 2.02-1.92 (m,

30 4H), 1.92-1.68 (m, 6H), 1.67-1.58 (m, 2H), 1.56-1.47 (m,
| 2H); ESMS m/e: 435.3 (M + H)'.

Example 55
2,2-BIS{4-CHLOROPHENYL) -N- (3~ (SPIRO [INDANE-1,4'-
35 PIPERIDINE]-10-YL) PROPYL)ACETAMIDE:



|

Exanpl e 57 was prepar ed from 3-(SPI RJ i ndane- 1, 41-

pi peri di ne] - 10-yl ) propyl am ne and 2, 2-bi s(4- 30 fl uor ophenglJanaare067 aci d
according to the procedures descri bed in Scheme E: ' H NMWR (400 MHz, CDC1,)
8 7.36 (s, 1H), 7.31-7.11 (m 8H), 7.05-6.96 (m 4H), 4.80 (s, 1H), 3.41
(dd, 2H J 6.0, 11.6 Hz), 2.93-2.78 (m 4H), 2. 45 (t, 2H, J 6.4Hz), 2.12

(dt, 2.0 Hz), 1.99 35 (t, 2H, J = (dt, 2H, J =
4.0, 12 8%3034/0847 %nuary 2007 WD 2004/ 004714 PCT/ @@%@?’é’ﬁgw 75

1.75-1.66 (m 2H), 1.58-1.48 (m 2H); ESMS mle: 475.3 (M+ H+. Exanple 58
5 [ 1- (4- CHLOROPHENYL) CYCLODRCPYL] N—(§4(SPI RCIINDANE—l 4" -

PI PERI DI NE] - 1Q;.YL) PROP | o1
3- (SP|RqIEJ ndaqaeatﬂgf) o8-) G Bjﬂﬁ%ﬁg@ '%S%HP )@@&nggrgeozr gd_from

peri d| I )propy m ne an chl orophenyl ).
cycl opr opanecé?lBB&%ﬂlPEPa?é} “yLEe gt o the T% pr oced@rEd? Béécrl bed in

Scheme E: ' H NyRotadenihacetRCL3yi® apcgpdingg2te m theH) procepures 11 (m  4H),

gg(l) (5701|(‘|) d%mgf’lbz(ig‘% Sdthemd £ 6H6mé3(4@o|‘l&ﬁz, 2p88) (& .7 .25 (Q = 7129|7_|Z%t
. m )
oH, J = 7.8 WA 137 {ﬂ (“‘2H12H§'— "% éz g ]35 i«z?gd'lggs 55 (m 4H),
1.52-1.45 (m 52€f), 11. €01Hz(>dd2 94278 n.3.45) 62845Hz§t BEMBT nreb-423.3 (M +
H) +. Exanpl e 5&), [4-164{GHLGRORHENYL), CYCLOBITYL) 98 (13- €BPINRE FNDANE- 1, 41- 20
PI PERI DI NE) - 1QrzYL) 1 RROR)E ] 6:)H CARBCOXAM BE:.2 BxanpherHQ. wsmpr@aar ed from
St R orancsd fh o RELL £ 8% Ondih By OPY0ATE Ny 2. 1- (4

an

chl or ophenfll )cyc ecar boxyl'i'c ‘acid accor | ng to

Example 56
[1- {4~FLUORCPHENYL) CYCLOHEXYL] ~N- (3~ (SPIRO [INDANE-1,4"' -
PIPERIDINE] -10-YL} PROPY]:) CARBOXAMIDE :
~ Bxample 56 was prepared from 3-(8PIRO[indane-1,4"'-
15 piperidine]-10-yl)propylamin and 1-{4a-
fiuorophenyl)cyclohexanecarboxylic acid according to the
procedures described in Scheme E: *H NMR (400 MHz, CDCl,) &
7.45-7.38 (m, 2H), 7.25-7.12 (m, 4H), 7.04-6.96 (m, 2H),
6.91 (s, 1H), 3.30 (dd4, 2H, J = 6.0, 12.0 Hz), 2.70 (i,
20 2H, J = 7.2 Hz), 2.84-2.77 {m, 2H), 2.41-2.32 {(m,. 4H),
2.11-2.01 {m, 2H}, 1.98 {t, 2H, J = 7.2 Hz), 1.95-1.80 (m,
SH), 1.68-1.56 (m, 7H), 1.56-1.48 (m, 2H); HSMS m/e: £49.4
(M + H}". ' :

25 Example 57
2,2-BI1IS (4—FLUOROPHENYL) -N-{3- {SPIRO[INDANE-1,4"'~
PIPERIDINE] -10-YL) PROPYL) ACETAMIDE :
Example 57 was prepared from 3-(SPIRO[indane-1,4'-
piperidine] -10-yl)propylamine and 2,2-big (4~
30 fluorophenyl)acetic acid according to the procedures
described in Scheme E: H NMR (400 MHz, CDCL,) § 7.36 (s,
iH), 7.31-7.11 (m, 8H}), 7.05-6.96 (m, 4H)}, 4.80 (s, 1H),
© 3.41 (dd, 2H, J = 6.0, 1l1.6 H=z), 2.93-2.78 {m, 4H), 2.45
(t, 2H, J = 6.4 Hz), 2.12 {dt, 2H, § = 2.0, 12.0 Hz), 1.99
35 {t, 2H, J = 7.4 Hz), 1.80 {(dt, 2H, J = 4.0, 12.8 Hz),



procedures described in Schene E

(m 8H), 6.57

1.70-1.60 (m
60 (3,4-D FL

"H NMR (400 MHz, CDCl13) 6 25 7.35-7.10

(s, 1H), 3.29 (dd, 2H, J = 5.8, 11.8 Hz), 2.RBuag.2067(m
6H), 2.52-2.40 (m 2H), 2.35 (t, 2H J = 6.4 Hz), 2.16-1.80 (m 8H),

2H), 1.58-1.50 (m 2H); ESM5 mle: 437.3 (M + H)+.
UOROPHENYL) - N- (4- ( SPI RO | NNDANE- 1, 4' - PI PERI DI NE] -

10-YL) BUTYID) CARBOXAM DE: Exanple 60 was prepared from

(4- (SPI ROMUTIHAE™ 4 - pi peri di ne] - 10- YL) BUTYL) ani Y&/ BA§/021348
enzoyl 35 chloride according to the procedures described in
Schene F:. ESM5 nfe: 399.0 (M+ H)+. 3>January 2007 WD 20041004714

3,4-di fluorob

PCT/ US2003/ 02
2, 2- DI PHENYL-
Exarrple 61 wa
N- ( 3- br omopr o
descri.bed in
(s, IN, 4.89
7.0 HZ), 10 2.
2.2, 12.4 Hz)
1.75-1.66 (m
62 2,2-BlIS(4
Pl PERI DI NE] - 1

3-(SPIRJ i nde
10

15

20

1348 76

30 Exanpl e

(34 S %{ HEI}JAI\JIE% T8 PERPD RS 1Y vETPROYLY ACETAM DE: 5

dprepared from spi ro[| ndane- 2, 4' - pi peridine] and

pyl) -2, 2-di phenyl acet am de according to the procedures .
Schenme H: 'HNI\/R(400M;K: 1)S735712(m 14H), 7.04

1 40 oH 2.89 (t
[z(alzxf‘%- %‘b RORHEB T ’%YELQFFOE’F“ I J‘SEI%O é“‘?&%ﬂ 12 109 Edt

 PIPEREDINE] - 12HYL)yReva)2:AF@9mImgO (dt, 2H, = 4.0,
E’adat)mplel %1#&@ ( Brepided ESMB MGCSMQQ[J&déM'ﬂ 7
fau(lﬁé’l RO | NDENEGz4l , 4" - 1- (4~

n am ne an
procedures descr:tbed in Scheme E: 1I-I NMR (400 MH=z, CDCl) 8

7.40-7.32 (m, 4H), 7.24-7.11 (m, 4H), 5.61 (s, 1H}, 3.25.
(dd, 24, J = 6.6, 13.0 Hz), 2.88 (t, 2H, J = 7.2 Hz},
2.80~2.70 (m, 2H), 2.31 (t, 2H, J = 7.2 Hz), 2.14-2.03 (m,
2H), 1.97 {t, 2H, J = 7.4 Hz), 1.83 (dt, 2H, J = 4.0, 13.2
Hz), 1.68-1.55 (m, 4H), 1.52-1.45 (m, 2H), 1.01 (dd, 2H, J
= 3.6, 6.8 Hz); ESMS m/e: 423.3 (M + H)*. :

- Example 53 .
[1- {4 -CHLOROPHENYL) CYCLOBUTYL] ~N- (3- (SPIRO[INDANE-1,4 "'~
PTPERIDINE] -10-YL) PROPYL) CARBOXAMIDE :
Example 59 was ©prepared from 3-(SPIRO[indane-1,4'-
piperidine] -10-yl}propylamine ' and. 1-(4-
chlorophenyl} cyclobutanecarboxylic acid according to the

. procedures described in Scheme E: 'H NMR (400 MHz, CDCl;) §

25

30

7.35-7.10 (m, 8H), 6.57 (s, 1H), 3.29 (dd, 2H, J = 5.8,
11.8 Hz), 2.95-2.75 (m, 6H), 2.52-2.40 (m, 2H), 2.35 (t,
2H, J = 6.4 Hz), 2.16-1.80 {m, 8H), 1.70-1.60 (m, 2H),
1.58-1.50 (m, 2H); ESMS m/e: 437.3 (M + H)'.

Example 60

(3, 4-DIFLUOROPHENYL} -N- (4- (SPIRO [INDANE~-1, 4! -PIPERIDINE] -

35

10-YL)BUTYL) CARBOXAMIDE: )

Example &0 was prepared ~ from (4- (SPIRO[indane-1,4'-
piperidine] -10-YL) BUTYL) amine and 3,4-difluorobenzoyl
chloride according to the procedures described in Scheme
F: ESMS m/e: 399.0 (M + H)*. |

2H, J =
'2H, J =
13.2 Hz),
15 Exanpl e

6&(%;' %hen]bll') gf roBTn%rgi)%y & a‘?zd W%%,DP&:% ar §d Lr om



20 net hyl ) phenyl )acetic acid according to the procedures described in
Scheme E: 'H NWR (400 MHz, CDC1,) 5 7.38-7.05 (m 13H), 63 J&huaek2dod, J =
5.6 Hz) , 6.75 (d, 1H, J =5.6 Hz), 4.85 (s, 1H), 3.45-3.35 (m 2H),
2.99-2.80 (m 2H), 2.55-2.40 (m 2H), 2.40-2.20 (m 2H), 2.29 (s, 6H),

2. 15 25190(m 2H), 1..80-1.65, (m 2H), 1.31 (d, 2H, J = 13.2 Hz); ESMs

n1e 465. Jvd Mbaod )4 - Exarrpl e 63 2, 2- Dl PHENYL- N- ( 3ptphb s BRENE- 1,
-'PI PERI DI NE] - 10- YL) PROPYL) PROPANAM DE: 30 Exanple 63 was prepar ed from

3 (SPIRO.i ndene-1,4"' - piperidine] -10-yl)propylam ne and _
2,2-dipheny|)propanoic acid accordingto the procedures described in
Scheme E: '"H NWR (400 MHz,CDC13) 5 7.38-7.14 (m 14H) , 6.78 (d, 1H, |j =
6.0 Hz), 6.73 (d, 1H, J = 6.0 Hz), 6.25 (s, 1H), 3.39 (dd, 35 2H, J = 6.4,
©12.0 Hz), 2.90-2.80 (m 2H), 2.40 Egamglp 63 3 January-2007 WO
3003/5 024534(- f@biﬁ%&@atm&&ﬂ%ﬁbﬁ[?@%%&)& %IP%QIZL%N,E] fﬂ)35J1:2(%2'(0 HE)H)
m m m ;

ESVB nmior 4517 ARRE 9‘%”&'@ o
2,2, 2- TRI PHENVEXAPYS3- ilsWFchR ff°‘ﬂ S%F%Elﬂdﬁﬂﬁ]'fll@lperldme’
YL) PROPYL) ACET#M DE: (Wbmpmﬂeﬂwashphwaa@ﬂam@ﬁn 3ctsPimg FAdene- 1, 4' -
pi peri dine] - 10end ypoepihan Mesanited, 2n 2stidmepheny 'RCHYR ¢ (4000 MEzi, d - accor di ng
to the procedu d r n Sc 3) 8
740-7.05 (m G5 %78 eﬂl& hﬁ%SBHzQNR%ﬁ %Wi g 6.0 H),
6.29 (s, lH) B 485 (dQd 2H, 23H § & 6262 HEd, o?ﬁf) ftr22§9 $8§-0Hz)2H), 2.39 (t,
2H, J = 618 Hz)ss- 2 21 (ot , 212, 2 81— (41.28. Hz )= 626 0t) 1. 9209 it 21K,

J=2.2, 12.4 Hz), 1.98 (t, 2H, J = 7.2 Hz), 1.80 (dt, 2H,

J = 4.0, 13.2 Hz), 1.75-1.66 (m, 2H), 1.54-1.46 (m, 2H);

ESMS m/e: 439.3 (M + H)'.

15 - Example 62
2,2-BIS(4—METH§L)PHENYL}-N-(3-(SPIRO[INDENE-1,4'—
PIPERIDINE] -10~¥L) PROPYL) ACETAMIDE : .
Example 62 was prepared from 3-(SPIRO[indene-1,4'-
piperidine] -10-y1)propylamine and 2,2-bis{4-

20 methyl)phenyl)acetic acid according to the procedures
described in Scheme E: 'H NMR (400 MHz, CDCL,) & 7.38-7.05
(m, 13H), 6.79 (d, 1H, J = 5.6 Hz), 6.75 (d, 1H, J = 5.6
Hz}, 4.85 (s, 1H), 3.45-3.35 {(m, 2H), 2.99-2.80 (m, 2H),
2.55-2.40 (m, 2H), 2.40-2.20 (m, 2H), 2.29 (s, 6H), 2.15~

25 1.90 (m, 2H), 1.80-1.65 (m, 2H), 1.31 (d, 2H, J = 13.2
Hz); ESMS m/fe: 465.3 (M + H)®.

Example 63
2,2-DIPHENYL-N- {3- {SPIRO[INDENE-1, 4 ' -PIPERIDINE] -10-
‘YL)PROPYL)PROPANAMIDE:

30  Example 63 was prepared from 3-(SPIRO[indene-1,4'-
piperidine] -10-yl)propylamine and 2,2-diphenyl) prppanoié
acid according to the procedures described in Scheme E: ‘H

It

NMR (400 MHz, CDCL,) & 7.38-7.14 (m, 14H), 6.78 (d, 1ﬁ, J
6.0 Hz), 6.73 {d, 1H, J = 6.0 Hz), 6.25 (s, 1H), 3.39 (dd
35 2H, J = 6.4, 12.0 Hz), 2.90-2.80 (m, 2H), 2.40 (&, 2H, J

-



15 1.80-1.65 (m 2H), 1.35-1.20 (m 2H); ESMS me: 513.3 (M + or. Exanple
65 2-(4- CHLOROPHENYL) - 2- METHYL- N- (3- (SPI RO | NDENE- 1, 4' - 2Qjanuary 2007

Pl PERI DI NE] - 10- YL) PROPYL) PROPANAM DE: Exanpl e 65 was prepared from
3-(SPIRJ i ndene-1, 4" - piperidine]-10-yl)propyl am ne and

2- (4-chl orophenyl ) -2- nethyl) propanoi ¢ acid according to the procedures

d bed E: 1H NMR (400 MHz, CDC13) S 7,38- 8H), 6.79
(gscrllH °) Mm@‘?déﬁ'ﬁf?)-, 6. 74 (d,( 1H J =5.6 Lz), %8’%65?%’?’“% ,(ms.szb(dd,

2H, J = 6.2, 11.8 Hz), 2.93- 2.84 (m 2H), 2.45 (t, 2H J = 6.6 Hz),
2.30-2.18 (m 2H) 2 08- 1 93 (m 2H) 771. 75- 1. 63 (m 2H), 1.60 (s, 6H),

1.30 (d, 2H,.11. 423.3 (M _+ I 6

2- (4- CHLCRCPHF_q\d‘?L}{ZNL(% 2(2SF5|’c ?NDTENE—’EEE 18] PEﬁoﬁl %E%< 8 B

YL) PROPYL) PROPARRM OE: 3HEX afrpl & 1665 WS 6Fbpa3r 88" *fzﬁm(B*(%ﬁlfRasi‘“%dene 1,4 -
35 pi peri di nelm/k0-441).ar apy ayi.ne and 2-(4- chl orophenyl ) propanoi c aci d
according to the procedures 3 January 2007 WD 2004/004714

PCT/ U82003/ 021348 78 described in Scheme E: iH NVR (400 MHz, CI(H,) S
7.36-7.18 ¥m 9H), 6.81 (d, 1H JEx=wgle §47) 6.76 (d, 1H J = 5.6 Hz),
3.53 (g, 1H, 3, 2 7 - ERrbERNyr 3 Or- asﬁﬁo([mmnma)l 3 -6BpERAD ] C 1Y - 2H) 2.49 (dt,
2H J = 2.0, .ﬂ%é gﬁﬁgﬂ 2H = 12.0 Hz), 2.17-2.02 (m 2H),

}10;531( &6 S_ml_DExamE]’%_ % GAe prepar_ed Zfrom 3—(5%%1{&[111%&(1”] %Hz ESMVB me

piperidine] ~10- yl)propylamlne and 2,2,2-triphenylacetic

10 acid according to the procedures described in Scheme E: H
NMR (400 MHz, CDCl,) & 7.40-7.15 (m, 19H), €6.78 (4, 1H, J =
5.6 Hz), 6.72 {(d, 1H, J = 6.0 Hz}), 6.29 (s, 1H), 3.45 (dd,
2H, J =-6.6, 12.0 Hz), 2.89-2.89 (m, 2H), 2.39 (t, 2H, J =
6.8 Hz), 2.21 (t, 2H, J = 11.8 Hz), 2.04-1.92 {(m, 2H),

15 1.80-1.65 (m, 2H), 1.35-1.20 (m, 2H); ESMS m/e: 513.3 (M +
H)*.

_ Example 65
2- (4-CHLOROPHENYL) -2 -METHYL-¥- (3- (SPIRO[INDENE-1,4"'-
20 PIPERIDINE] -10-YL} PROPYL) PROPANAMIDE :
Example 65 was prepared from 3- (SPIRO[indene-1,4"~
piperidine] -10-y1l)propylamine and 2-(4 -chlorophenyl) -2-
methyl)propanoic acid according to the procedures
described in Scheme E: 'H NMR (400 MHz, CDCl,) 8 7.38-7.18
25 (m, BH), 6.79 (d, 1H, J = 6.0 Hz), 6.74 {(d, 1H, J = 5.6
Hz), 6.50 {=, 1K), 3.34 ({(dd, 2H, J = 6.2, 11.8 Hz), 2.93-
2.84 {m, 2H), 2.45 (t, 2H, J = 6.6 Hz}, 2.30-2.18 (m, 2H),
2.08-1.93 {(m, 2H), 1.75-1.63 {(m, 2H}, 1.60 {=, 6H), 1.30
' (d, 2H,.11.6 Hz); ESMS m/e: 423.3 (M + H}".

30
' Example 66
2- {4-CELOROPHENYL) -N- (3- (SPIRO [INDENE-1,4" ~-PIPERIDINE] -10-
Y1) PROPYL) PROPANAMIDE :
Example 66 was prepared from 3-(SPIRO[indene-1,4'-
35 piperidine] -10-yl)propylamine and 2~ (4~

chlorophenyl)propanoic acid according to the procedures



10 2, 2- Bl S(4- FLUOROPHENYL) - N- ( 3- ( SPI RO[ | NDENE- 1, 4' -

Pl PERI DI NE] - 10- YL) PROPYL) ACETAM DE: Exanpl e 67 was prepar®dafuapn2007
3-(SPIRJ i ndene-1, 4' - piperidine]-10-yl)propyl am ne and 2, 2- bi s(4-

fl uorophenyl) acetic acid according to the procedures 15 described in
Schene E: 1H NWR (400 MHz, CDCl,) S 7.35-7. 10 (m 9H), 7.05-6.97 (m 4H),

6.79 (d, Wb 2odyiwas 6 Hz), 6.75 (d, 1H, J = 5.6 I-|Z),CT,f}SZ§(§m£1§4s 1H), 3.43
(dd, 2H J = 6.0, 11.6 Hz), 2.98-2.90 (m 2H), 2.53 (t. 2H 3 = 6.6 Hz),

2.29 (t, 2H, J = 12.2 Hz), 2.10-1.96 (n%vle) 1.80-1.70 20 (m 2H), 1.34
(d, 2H, J = 13.2 Hz); ESMB me: 473.3 { . Exanpl e 68
2, 2- Bl S(4- CHLOROPH ).~ N-.(3- (SPI 1 4'
Pl PERI DI NE] - 1051 PREPYE) A FQ( %" ' ngl?e ard§ F+%8m
3-(SPI RO i ndené=1 %8 . pidderlddi H JlG=— 3FI PpTrlfﬁpyIGa?ﬁ n(éifaﬂﬂ 2T 2= b$§(4-
.chl orophenyl ) agetiscsacig, acxowding.2 aid)he3psmcesur as zmtescrsidnaed in Schene
EZ)3H6N$/§ E4002|\H4242,(m0%3, )2 397 (40; §H1(5J 30i(dm 51§4|11)a) 62 3 (€, A} 6J0 i166

s
Hz) . 3. 00- % 22 QH?Z} 9. J;?’("t %22&‘“ 74 ok 7 fj“29 %P ’2]133 J= 110
‘Hz), 2.10-1.90%¢ m3H2P5 1-861 65 - 32H)“ﬂr 12*%4 ‘%%FS miRy 4993181 4 Hz): ESMB
me: 505.2 (M+ ®i.: . 3 January 2007 WO 2004/004714 PCTI US2003/021348 79
Exanpl e 69 [ (4- CHLOROPHENYL) CYCLOPENTYL] - N- ( 3- ( SPI RO | NDENE- 1,4" -
Pl PERI DI NE] - 10- YL) PROPYL) CARBOXAM DE: 5 Exanpl e 69 was prepared from

3-(SPIRJ i ndene- 1, 4' - pi peri di ne] - Fo2@Yepfbpyl ami ne and 1- (4-
10  2,2-BIS (4-FLUOROPHENYL) -N- (3- (SPTRO[INDENE-1,4 '~

PIPERIDINE] -10-YL) PROPYL) ACETAMIDE: ‘
Example 67 was prepared from 3-{SPIRO[indene-1,4'-
piperidine] ~10-yl)propylamine and 2,2-bis (4-
fluorophenyl)acetic acid according to the procedures
15 described in Scheme E: *H NMR (400 MHz, CDC1,) & 7.35-7.10
(m, 9H), 7.05-6.97 (m, 4H), 6.79 {d, 1H, J = 5.6 Hz)}, 6.75
(4, 1H, 0 = 5.6 Hz), 4.83 (s, 1H}, 3.43 (dd¢, 2H, J = 6.0,
11.6 Hz), 2.98-2.90 (m, 2H), 2.53 (t, 2H, J = 6.6 Hz),
2.29 (t, 2H, J = 12.2 Hz), 2.10-1.% (m, 2H), 1.80-1.70
20 {m, 2H), 1.34 (4, 2H, J = 13.2 Hz); HESMS m/e: 473.3 (M +
H)".

Example 68
' 2,2-BIS{4-CHLOROPHENYL) -N- (3~ (SPIRO[INDENE-1,4"' -

25  PIPERIDINE]-10-YL) PROPYL) ACETAMIDE : _
Example 68 was prepared from 3-(SPIRO[indene-1,4'-
piperidine] -10-yl)propylamine and 2,2-big(4-
chlorophenyl)acetic acid according to the procedures
‘described in Scheme E: *H NMR (400 MHz, CDCl,) § 7.40-7.15

30  (m, 13H), 6.72 {4, 1H, J = 5.6 Hz), 6.75 (4, 1H, J = 5.6

’ Hz), 4.80 (s, 1H), 3.42 (dd, 2H, J = 6.0, 1i.6 Hz), 32.00-
2.85 {m, 2H), 2.52 (t, 2H, J = 6.4 Hz), 2.29 (&, 28, J =
11.0 Hz), 2.10-1.5%0 (m, 2H), 1.80-1.65 {(m, 2H), 1.34 (4,
2H, J = 12.4 Hz}; ESMS m/e: 505.2 (M + H)'.



chl orophenyl ) cycl opent anecar boxylic acid according to the procedures
described in Scheme E: 'H NMR (400 MHz, CDC13) S 7.37-7.15Jqnang¥p07 6. 81
(d, 1H J =5.6 Hz), 6.75 (d, 1H, 10 J = 5.6 Hz) , 6.46 (a, 1H), 3.30 (dd,
2H, J = 5.6, 12.0 Hz), 2.95-2.87 (m 2H), 2.59-2.49 (m 2H), 2.41 (t, 2H,
J 64 Hz), 2.25 (t 2H, J = 11.0 Hz), 2.17-1.95 (m 4H), 1.90-1.60 (m

Sy S 2.4 M) ESB e 4493 1345 Exanpl e 70

PIPERIDINE] 10- YL)PRCPYL)CARBQXAM DE Exanpl e 70 was prepared from
3-(SPIRJ i ndene- 1, 4" 20 pi peridine]-10%l)propyl anine and 1-(4-
fIuorophenyl)cyclopentanecarboxyl|c acid according to the procedures
described in Scheme E:1H NMR (400 MHz, CDC13) S. 7.40-7.30 (m 4H),
7.30-7.15 (m 2H), 7.01 (t, 2H, J ix&uﬂe #) , 6.81 (d, 1H J = 6.4 Hz) ,

'E&;5 gdgelg 8%[@ @Hmﬁukﬁﬁnmn%§c§néﬁrh§»Nlﬁmd%ﬁ%ﬁﬁ(@ﬁﬂkH h%l—:6640Lz§2'g ”
(t, 2H, J = Ié'%%?ﬁ‘% i ‘{2'?’6%"’(5’[%? %9%954 1.92 oH), 1.89-1.60 (m
6H), 1.33 (d %ﬁmp Je= §2 8"aE) PreEIRES niwem 4339 [mchpe 130 -Exanpl e 71
[ (4 CHLOROPHENMIDE EYEIrGHEXAY]L) D@L e8RER] | NDENE=4d 4" - 1-(a-

Pl PERI DI NE] - 10chYb}ERERYL) SARBEMANKh ¥ rbokXa P ki d ladkas aPie n.ay aghef rom

3-(SPIRJ i ndene- 1, i.nel-10-yl) Qro | am ne and (4 .3 January
2007 V0 2004/ GORHEBATEIbES) 5s trgens! Pk W DG G eoe o
7.37-7.16 (m, 8H), 6.8L (d, 1H, J = 5.6 Hz), 6.75 (d, 1H,

10 J = 5.6 Hz), 6.46 (s, 1H), 3.30 (dd, 2H, J = 5.6, 12.0
Hz), 2.95-2.87 (m, 2H), 2.59-2.49 (m, 2H), 2.41 (t, 2H, J
- 6.4 Hz), 2.25 (t, 2H, J = 11.0 Hz}, 2.17-1.95 (m, 4H),
1.90-1.60 (m, 6H), 1.35 (d, 2H, J = 12.4 Hz); ESME m/e:
249.3 (M + H)". : :

15
Example 70
[ (4-—-FLUOROPHENYL) CYCLOPENTYL] -N- {3~ (SPIRQ[INDENE-1,4'-
PIPERIDINE] -10-YL) PROPYL) CARBOXAMIDE :
Example 70  was prepared - from 3-(SPIRO[indene-1,4'-
20 piperidine]-10-yl)}propylamine and 1-(4-

fluorophenyl) cyclopentanecarboxylic. acid according to the
procedures described in Scheme E: 'H NMR (400 MHz, CDCl,) &
7.40-7.30 (m, 4H), 7.30-7.15 (m, 2H}, 7.01 (t, 2H, J = 8.4
Hz), 6.81 (4, 1H-, J = 6.4 Hz), 6.75 (d, 1H, J = 6.0 Hz),
25 6.45 (s, 1H), 3.30 (4d, 2H, J = 6.0, 12.0 Hz), 2.96-2.86
(m, 2H), 2.59-2.50 (m, 2H), 2.41 (t, 2H, J = 6.4 Hz), 2.24
(t, 2, J = 11.8 Hz), 2.17-2.05 (m, 2H), 2.04-1.92 (m,
2H), 1.89-1.80 {m, 6H), 1.33 (d, 2H, J = 12.8 Hz); ESMS
m/e: 433.4 (M + H)'.
30
_ Example 71
[ (4-CHLOROPHENYL) CYCi.OHEXYL] “N- (3~ {SPIRC tIN’DENE-l, 41~
PIPERIDINE] -10-YL) PROPYL) CARBOXAMIDE:
Bxample 71 was  prepared from 3- (SPIRC[indene-1,4"'-
35 piperidinel-10-yl)propylamine and : 1-{4-



chl or ophenyl ) cycl ohexanecar boxylic acid according to the procedures
described in Scheme E: 'H NVR (400 MHz, CDCl3) S 7.42-7.18dranPido7 6. 81
(d, 1H, J = 5.2 Hz), 6.75 (d, 1H, j =6.0 Hz), 3.32 (dd, 2H, J = 6.0, 11.6
Hz), 2.96-2.86 5 (m 2H), 2.42 (t, 2H, J = 6.4 Hz), 2.40-2.32 (m 2H),
229218(rn 2H), 2.16-2.05 (m 2H), 1.98185(m 2H), 1.71-1.56 (m

34 idhugBflyd = 12.8 o) ESME mfe: 4633 10 Exanpl e 72
L4 FLUCRITEROBT I oL GHEXYL] - N (5- ( SPI RQL | NDENE. 1. JeuSosursss

PI PERI DI NE] - 10- YL) PROPYL) CARBOXAM DE: _ Exanpl e 72 was prepared from
3- (SPIRJ i ndene-1, 4' - pi peridine]-10-y¥) propyl ani ne and 1-(4 15

fl h I q
fL uoropheny’ Lcsghg%égpffﬁcg&wg! hgcaarabgyﬁecg&:s!?ngcwrélgg orapgdur es

7.36-7.30 (m pzzlq)fedvzre@sderscrgbﬁnm3$9hemeﬁoiff (MR 490 Iz, FDEIHY | 6 80 (d,
"1H, J = 6.0 Hz).4p-7 6.875m, (911) 1kl 81J (&, 5,}16 biz) ,5.3. 82) (dd7s2H, dH— 5 8, 12.2

Hz), 20 2.97-2, 88 s( AN 4%dt£t’2H2HJ o _.06 "?)sz ﬁoge,z 23§ 2H) ,
2.3-2.20 ( ZEQ 18208% Hé ﬁ% 2@ ? 2H, J =
6.4 Hz), 1.%5 5§H tlfi‘é ' "'Gﬁz %‘:“SN@H?ﬂe 447.3 (M
+ H) 25 Exanpl%2732- 1[‘3( 4mCHEI@R0|ﬂH P@Y@P_ YE]EEN-'L( 35(SPI RE | NDENE- 1, 4' -
Pl PERI DI NE] - 10:-.YL} PREPYtr) GRRBOXAR D, 2ExafipkelZ 3 wxs; pEeMsamgd: f r om

3- (SPI RO i ndengsls 4(m +piperi di ne] - 10-yl ) propyl am ne and 1-(4 30
chl.orophenyl ) cycl opropanecar boxylic acid according to the procedures
described in Scheme E: "H NWMR (400 MHz, CDC13) S 7.41-7.13 (m BE), 6.81
(d, 1H, J ®»5.2. Hz), 6.74 (d, "1H, Exailp¥e5726 Hz) , 5.59 (s, 1H) , 3.28 (dd,

2H J =6.8,. [](%'—&UOROPHENYL)CYC‘LOHEXYL] ~N- (3~ (SPIRO[INDENE-1,4"'-

‘ PIPERIDINE] -10-YL) PROPYL) CARBOXAMIDE:

Example 72 was prepared from 3- (SPIRO[indene-1,4'-

piperidine] -10-y1l) propylamine and 1-{a-

15 Fflucrophenyl)cyclohexanecarboxylic acid according to ‘the

procedures described in Scheme E: 'H NMR (400 MHz, CDCl,} &

. 7.46-7.38 (m, 2H}), 7.36-7.30 (m, 2H), 7.28-7.18 (m, 3H),

7.0l (t, 2H, J = 8.6 Hz), 6.80 (d, 1H, J.= 6.0 Hz), 6.75

(d, 1H, 0 = 5.6 Hz), 3.32 {(dd, 2H, J = 5.8, 12.2 H=z),

20 2.97-2.88 {m, 2H), 2.43 (t, 2H, J = 6.4 Hz), 2.40-2.32 (m,

2H), 2.3-2.20 (m, 2H), 2.18-2.08 (m, 2H), 1.99-1.84 (m,

2H), 1.69 (t, 2H, J = 6.4 Hz), 1.55-1.55 {m, 6H), 1.34 (d,

2H, O = 14.0 Hz); ESMS m/e: 447.3 (M + H)}*. '

25 Example 73
[(4 CHLOROPHENYL) CYCLOPROPYL] ~N~- (3- (SPIRO[INDENE-1,4"'-
PIPERIDINE] -10-YL) PROPYL)} CARBOXAMIDE :
Example 73 was prepared from 3-(SPIRCI[indene-1,4°'-
"piperidine} -10-v1l)propylamine - ' and 1- (4~
30 chlorophenyl)cyclopropanecarboxylic acid according to the
procedures described in Scheme E: *H NMR (400 MHz, CDCL,) &
7.41-7.13 {m, 8H), 6.81 (4, IiH, J = 5.2 Hz), 6.74 {4, 1H,
J = 5.6 Hz),_ 5.59 (=g, 1H), 3.28 (dd4, 2H, J = 6.8,, 12.8
HZ),. 2.90-2.82 (m, 2H), 2.40 (t, 2H, J = 7.2 Hz), 2.26
35 {(dt, 2H, ¢ = 2.0, 11.8 Hz}, 2.12-2.00 (m, 2H), 1.71-1.58



Hz), 2.90-2.82 (m 2H), 2.40 (t, 2H, J = 7.2 Hz), 2.26 35 (dt, 2H, J = 2.0,
11.8 HE), 2.12-2.00 (m 2H), 1.71-1.58 3 January 2007 WO 204Map020074

PCT/ US2003/ 021348 81 (m 4H), 1.35-1.26 (m 2H), 1.02 (dd, 2H, J =3
6.6 Hz); ESMS me: 421.3 (M+ H'. Exanple 74 5

[ (4- CHLOROPHENYL) CYCLOBUTYL] - N- (3- ( SPI RO( | NDENE- 1, 4' -

Pl PERI DI N ROPYL) CARBOXAM DE:  Exanple 74 d from
3-(SPI R F%(I %g%quf - piperidine]-lo-yl)propylam ﬁgﬁaﬁdﬁ?ﬁ%ﬁ ’
chl orophenyl ) cycl obut anecarboxylic acid according to the 10 procedures
descrlbed in Scheme E: 'H NWR (400 M£1 CDC13) S 7.38-7. 16 (m 8H), 6.81

d, 1H J = 6.0 Hz), , 1 3.31 (dd,
(2H J—58 13 ;@’ ngjég J“Eo *A z’er’g ?%32514?{( 42 (t( 2H,
J = 6.6 H), o)l pESYE “‘/?H 4.3 ‘fll*zﬁ , 2.20-1.85 (m 4H) 15 1.75-1. 65

(m 2H) 1.35 (d, 2H, J:120Hz);ESIVBn1e 435.3 (M+ H'. Exanple 75
[ (4- METHYL) PHENYL) CYCLCPEI\FI‘YL] N- (g3afid R 1, 3- 20

DI HYDRO SOBE %%@?Q-R c%'ﬁ §é}\l ﬁdc Bglru_lﬁ] N193 Y&?@D&%@RBQ(AM DE: Exarrpl e 75

was prepar ad f

di hydr oi sobenféﬁﬁlﬁﬁmﬂ ~40= 361}68933@1’ RRFBOEBYIAE: pr opyl ) ami ne  and

1- (4- et hyl ) phemgiecyckopens angoabexy| Exoraci 3+ (2BIRMIdodatieny. 40 t he
procedur es deﬁgﬁéﬁ@gné rllgocﬁq drlamthNVR (400 Mez, CDCL3) 15(4- 38-7.33 (d,

1H J = 7. l Hz
6.33-6. 27 ﬁi‘ﬁ)""g%”é%cfclc’ %n%%r’%iwg?%s %’9 (%)"}E%“gz Wiy ??n (m2 BH)
2,42-2. 35 1@m p@*td)eduﬁe%@-eﬁcﬁ-@e@mn Selpeme E®7H(§MR3MP° MHz, CDCl,) b

7.38-7.16 (m, 8H), 6.81 (d, 1H, J = 6.0 Hz), 6.75 {(d, 1H,

J = 5.2 Hz), 6.41 (=, 1H), 3.31 (dd, 2H, J = 5.8, 12.2

Hz), 2.97-2.80 {m, 4H), 2.53-2.45 (m, 2H), 2.42 (&, 2H, J

= 6.6 Hz), 2.26 (t, 2H, J = 11.2 Hz), 2.20-1.85 (m, 4H),

15 1.75-1.65 {m, 2H), 1.35 {d, 2H, J = 12.0 Hz); ESMS m/e:
435.3 (M + H)'.

. 8,

Example 75
[ {4-METHYL) PHENYL) CYCLOPENTYL] -N~- (3- (SPIRO[l 3-
20 DIHYDROISOBENZOFURAN-1,4'-PIPERIDINE]-10~
Y1) PROPYL) CARBOXAMIDE : _
Example 75 was prepared  from (3-(SPIRO[1,3-
dihydroisobenzofuran-1,4'—piperidine]-lo—yl)proﬁyl)amine
. -and 1~ (4-methyl) phenyl)cyclopentanecarboxylic acid
25 according to the procedures described in Scheme E: H NMR
(400.MHZ, cbCl,) & 7.38-7.33 (d, 1H, J = 7.1 Hz), 7.30-7.26
{m, 3H), 7.23-7.19 (m, 1H), 7.15-7.06 {(m, 3H), 6.33-6.27
{m, 1H), 5.05 {8, 2H), 3.44-3.38 {(m, 2H), 3.29-3.21 ({m,
2H), 2.42-2.35 (m, 2H), 2.33-2.29 (m, 2H), 2.07 (s, 3H},
30 1.82-1.64 (m, 14H}; ESMS m/e: 433.3 (M + H) .

' Example 76
2,2-DIPHENYL—N;(3-(SPIRO[l,3—DIHYDROISOBENZOFURAN—l,4'—
PIPERIDINE] -10-¥L) PROPYL) ACETAMIDE :

35 Example 76 was prepared from (3-(sPIrRO[1,3-
dihydroisobenﬁofu_ran— 1,4 —piperidiﬁe] -10-vy1l)propyl)amine



30 1.82-1.64 (m 14H); ESM5 mle: 433.3 (M+ H)'. Exanple 76

2, 2- DI PHENYL- N- (3- (SPI R( 1, 3- DI HYDRO SOBENZOFURAN- 1, 4' - 3 January 2007

Pl PERI DI NE] - 10- YL) PROPYL) ACETAM DE: 35 Exanple 76 was prepared from
(3-(SPIR]J 1, 3- di hydroi sobenzofuran-1, 4" -piperidine]-I0-yl )propyl) am ne 3
January 2007 WD 2004/ 004714 - PCT/ US2003/ 021348 82 and 2, 2- di phenyl acet yl

chl ori de to the procedures described in e H NVR (400

NHz, cmﬁf&%,w‘}ﬂg’s 7.72 (m 1H), 7.48-7.37 (m 46%5@"5345

7.25-7.16 (m 3H), 5.06 (s, 2H), 5.04 (s, 1H), 3.52-3..38 5 (m 2H)

3.33-3.17 (rn 2H) 3.11-2.92 (m 2H) 82 92-2.77 tt (rn 2H) '2.76-2.60 (m

2H) 2.22- m 2H) 72 (d 14.0 Hz s 413(M+H)
Exanpl e 77 10 az ?—-?Rﬁmmac E?(% (gb}?%ddf 3357 BFURAN- 1, 4' -

Pl PERI DI NE] - 1%13&&&?18@%&)56&}35&%%&&&@% R {4Rs mzepanen)m om

(3- (SPIROI 1. 3 gyl ol sobighe obugan: ;7 o Pids | lsich:20-4)) pippyl) ari ne

and 2, 2, 2- |phenyl acetic acid acco A c%%fi u5<=,|_§72 %5 escribed in
- Scheme E: 'H NIVEE %286 Rz ,3%Epcy; §° '7522 r}% H) 11 (m 8H),

2.95 (s, 1H), @ 98HR. 833¢A-1721p 2}2 78 L2259 vzﬁ)ﬁh 3. w217 2H, J = 6.
8 Hz) , 2.39- @&,33u(m:z 2l51)2 6b. 94, (dH),, 2H2232 054 (8, 24B.,1)1,.72. 1d-1. 63 (m

5H); ESMS mley517. 044 N #i1) ‘memdCn/EXaiml e 8 + m)°.
2, 2. Bl S( 4- METENL) PHERVL) - Kb ( 3+ ( SPIRO) 1, 3-
DI HYDRO SOBENZOFURAN- 1, 4' - PI PERI DI NE] - 10-  YL) PROPYL) ACETAM DE:

Example 77
ld. 2,2,2-TRIPHENYL-N~ (3- (SPIRO[1,3 4DIHYDROISOBE_NZOFURAN—J__ 4 -
\ PIPERIDINE] -10-YL)} PROPYL) ACETAMIDE:
Example 77 was prepared from (3~ (SPIRO{1,3-
dihydroiéobenzofuran— 1,47 -piperidine] ~10~yl)}propyl)amine
and 2,2,2-triphenylacetic acid according to the procedures

15 described in Scheme E: 'H NMR (400 MHz, CDCL,) & 7.31-7.24
{m, 11H), 7.22-7:11 {(m, BH}, 2.85 (s, 1H), 2.90-2.83 {m,
2H), 2.78-2.72 (m, 2H), 2.48 {t, 2H, J = 6.8 Hz), 2.39-
2.31 (m, 2H).. 1.94 {dt, 2H, J = 4.2, 13.1}), 1.77-1.63 [m,
S5H); BSMS m/e: 517.0 (M + H)*.

20 '

Example 78 -
2,2-BIS (4-METHYL) PHENYL) -N- (3~ (SPIRO(1,3-
DIHYDROISOBENZOFURAN*-l ,4'-PIPERIDINE] -10~

| ¥IL,) PROPYL) ACETAMIDE:

25 Example 78 was; prepared from (3~ (SPIRO{1,3-
dihydroiscobenzofuran-1,4'-piperidine] -10-yl)propyl) amine _
and 2,2-bis(4-methyl)phenyl)acetic acid according to the
procedures described in Scheme E: 'H NMR (400 MHz, CDCL,) &

.30-7.27 (m, 2H), 7.23-7.19 (m, 1H), 7.19-7.15 {(m, 4H},

.14-7.04 (m, 5H), 6.77-6.69 (s, 1H), 5.13-5.00 (m, 2H),

.B7-4.79 (s, 1H), 3.49-3.30 (m, 2H), 2.8B2-2.67 (m, QH),

.50-2.38 {m, 2H), 2.38-2.27 (m, 2H), 2.33-2.27 (s, 6H),

.92~1.76 {m, 2H), 1.76-1.63 {m, 4H); ESMS m/e: 469.3 (M +

H}Y. "

30

ot o a3 3



di hydr oi sobenzof uran-1, 4" - pi peri di ne] - 10-yl ) propyl) am ne 3aashary 2007

2, 2-bi s(4-nmet hyl ) phenyl )acetic acid according to the procedures described
in Scheme E: 'H NMR (400 MHz, CDC1,) S 7.30-7.27 (m 2H), 7.23-7.19 (m
1H), 7.19-7.15 (m 4H), 30 7.14-7.04 (m 5H), 6.77-6.69 (s, 1H), 5.13-5.00
(m 2H),. a 9 (s, 1H), 3.49-3.30 (m 2H), 2,82 2H) ,

2. 50- 2. 38 ‘f&rﬁ"&é"ﬁéﬁizz.s&z.z? (m 2H) . 2.33-2.27 (s,l’éﬁ’ffé","‘%i%]z-l. 76 (m
2H), 1.76-1.63 (m 4H),; ESM5 mle: 469.3 (M+ W 3 January 2007 WO
2004/ 004714 - PCTI US2003/021348. 83 Eganple 79

[ (4- FLUOROPHENYL) CYCLOPENTYL] - N-(3-(SPIRJ 1, 3-

DI HYDRO SOBENZOFURAN- 1, 4' - PI PERI DI NE] - 10- [ 5 YL) PROPYL) CARBOXAM DE

Exanpl e 79 was prepared from (3-( SRkRghd. :

4.3 ‘
di hydr oi sobenzofuran-1. 4' - pi peridinel-10-yl ), am ne and
1-(4-f1 uoropheHﬁF?W@PBﬁ%ﬂ’?‘gﬁ%%ggﬁ% i‘fl‘g' ‘éé.}%&%gﬁc&rdi ng to the procedures
descri bed i n SUHSPROTSOBENTORNRENG . ¢ 4GB FPRAPINEDAP3) S 7.44-7.10 (m 9H), 5.00

(s, 2H), 3.82-yi3pAdbvararbdranmmB0-2.85 (m 2H), 2.70-2.50 (m 4H), 2.40-
2.30 (m 2H), E%;ag el-[s847§m 48 ;\-ﬁ%alse§5 (Bo®H) ; (ESMBrraW1€3-437.3 (M +
gﬁéﬁ@' N

3 vord Soamkar SRR B S B 0 e

DI HYDRO SOBE

80 was prepar e®df r om ¢ 3({-SprespReny)gyclopentadnecarboxylic ac

di hydr oi sobenzakuordimal t4' tipt pepretivred - dGoyiyast dpy Fyhamsi fe HafR

1- (4-f1uor pphenyl) gys! QReXINECArLRO%Yld Gmachsl ,a6Ccos did)gzm, 3.32-
3.10 (m, 4H), 3.00-2.85 (m, 2H), 2.70-2.50 (m, 4H), 2.40-
2.30 {m, 2H), 2.00-1.84 (m, 4H), 1.84-1.55 (m, 6H); ESMS

m/e: 437.3 (M + H)*.

15 Example B0
[ {4-FLUCROPHENYL) CYCLOHEXYL] ~-N- (3~ (SPIRO[1,3-
 DIHYDROISOBENZOFURARN-1,4'-~PIPERIDINE] ~10-
¥L:) PROPYL) CARBOXAMIDE: ,
Example 80 was prepared Erom (3-(8PIROI1,3-
20 dihydroisobenzofuran-l,4'—piperidine]—10-y1)propyl)amine
and 1- (4-fluorophenyl)cyclohexanecarboxylic acid accoxding
to the procedures described in Scheme E: ESMS m/e: 451.3
(M + H)'.

25 Example 81
: 2—(4-CHLOROPHENYL)~2-METHYL~N-(3—(SPIRO[1,3-
DIHYDROISOBENZOFURAN-1,4'-PIPERIDINE] -10-
YL} PROPYL) PROPANAMIDE :
Example 81 was prepared from (3-{sPIROI[1, 3~
30 Jdihydroisobenzofuran-l,4'—piperidine]—lo—yl)propyl)amine
and 2-(4-chlorophenyl)-2-methyl)propanoic acid agcording
to the procedures described in Scheme E: ESMS m/e: 427.2
(M + H)*.



to the procedures described in Scheme EE ESM5 mle: 451.3 (M+ H)'. 25
Exanpl e 81 2-(4- CHLOROPHENYL) - 2- METHYL-N- (3- (SPIRJ 1, 3- 3 january 2007

DI HYDRO SOBENZOFURAN- 1, 4' - Pl PERI DI NE] - 10- . YL) PROPYL) PROPANAM DE:  Exanpl e
81 was prepared from (3-(SPIRJ 1,3 30

di hydr oi sobenzof uran- 1, 41- pi peri di ne] - 10-yl ) propyl )am ne and

2- (4- chl onpheylls 2- met hyl ) propanoi ¢ aci d accor di pr ocedur es
descri bed 1.n Schene E. ESME mie: 427.2 (M+ H)'. 3953%@5@5}?"5007 WO

2004/ 004714 - PCT/ US2003/ 021348 84 Exanple 82

2- (4- FLUOROPHENYL) - N- (3- (SPI RJ 1, 3- DI BYDRO SOBENZOFURAN-

1, 4' - PI PERI DI NE] - 10- YL) PROPYL) PROPANAM DE: 5 Exanpl e 82 was prepared from
(3-(SPIR]J 1, 3- di hydroi sobenzof uran-1, 41- pi peri di ne]-10-yl)propyl) am ne
and 2-(4-fluorophenyl) propanoi ¢ ackgmpte®2di ng to the procedures descri bed

in Sch E: ES ! ' 0 ;
2" ( 4 CHLOROPH 5’”?%??[%%%" i%%?%%gy@é%% FURRR-
1, 4' - Pl PERI DI NgJ 1RFPFLRY - BRPANVIBHDI e 83 was prepared from

(3- (SPI RQ B, 3-Exdinbledr oi 80obenwad ur aprebaged pi péréwi ne]2-L6PIAYBr Byl ) ami ne 15
and 2- (4- chl orgpbenikdperpaneinc Aoi-gipadat fking ot fi Yphepylprenedur es descri bed
in Scheme E: E e ; fxagpl®e 84corai to th '

2. 2-Bl S( 4- FLU&%@E\@& ﬁ%ﬁ; P%‘%EE;M coreRng o F

DI HYDROI SOBENZBPERANCT, U F] | 1@%&“; Z%ihgsp%;jygﬂ&fm -

10 . Example 83 _
2~ (4 -CHLOROPHENYL) -N- (3- {SPIRO[1, 3~-DIHYDROISOBENZOFURAN~
1,4'-PIPERIDINE] -10-YL)}PROPYL) PROPANAMIDE :
Example ' 83 was prepared from {3-(SPIROIL,3-
dihydroisobenzofuran—1,4'-piperidine]—lo—yi)propyl)amine
15 and 2-{4-chlorophenyl)propancic acid according te the
procedures described in Scheme E: ESMS m/e: 413.3 (M + H)".

Example 84
2,2-BIS {4-FLUORQPHENYL) -N- (3~ {SPIRO[1,3-
20 DIHYDROISOBENZOFURAN—1,4'—PIPERIDINE]-10—
¥i,) PROPYL) ACETAMIDE : .
Example 84 was prepared . from (3-(SPIRO{L,3-
dihydroiscbenzofuran-1,4'-piperidine] -10-yl)propyl)amine
"and 2,2-bis(4-fluorophenyl) acetic acid according to the
25 procedures described in Scheme E: 'H NMR (400 MHz, CDCl;} 3
7.32-7.19 {(m, 7H), 7.11-6.928 (m, 6H), 5.06 (s, 2H), 4.81
(s, 1H), 3.35 (dd, 2H, J = 6.0, 12.0 Hz}, 2.82-2.70 (m,
_2H), 2.47 {t, 24, T = 6.4 Hz), 2.36 (dt, 2H, J = 2.8, 12.0
Hz), 1.88-1.68 (m, 6H); ESMS m/e: 477.3 (M +_H)t
30 Example 85
[(4—CHLOROPHENYL)CYCLOPENTYL]-N~(3-(SPIRO[1,3—
DIHYDROISOBENZOFURAN-1,4'-RPIPERIDINE] -10-
Y1) PROPYL) CARBOXAMIDE: .
Example 85 was prepared from (3-(8PIROI[1,3-
35 dihydroisobenzofuran¥1,4'—piperidiné]—10-y1)propy1}amine



Exanpl e 84 was prepared from (3-(SPIRJ 1, 3-

di hydr oi sobenzofuran-1, 4' - pi peridi ne]-10-yl) propyl)am ne tﬂ%ua 2007

2, 2-bi s(4-fl uorophenyl)acetic acid according to the 25 procedures égscrlbed
in scheme E: 1H NWVR (400 MHz, CDCl)S732719(m 7H), 7.11-6.98 (m
6H), 5.06 (s, 2H), 4.81 (s, 1H), 3.35(dd 2H J 6.0, 12.0 Hz)

282270 2,47 (t, 2H J = 6.4 2.36 28, 12.0
1. 88‘“%&“"?@4 6H): ESMB me: 477.3 (|v| ) H) Eé‘q@““%%‘“%

[(4 CHLOROPHENYL) CYCLOPENTYL] - N- (3- (SPI R( 1, 3-
DI HYDROI SOBENZOFURAN- 1, 4' - PI PERI DI NE] 830  YL) PROPYL) CARBOXAM DE:  Exanpl e

85 was prepared from(3 (SP

di hydr oi soben#Bf ur an-r, (ﬁ"C%‘DR‘gl?ea’rYﬁg VRS REEAYT At ne 3 3&nuary 2007 WO
2004/ 004714 - aP@EIdEJSQO%/@ElB’ZFFESBrEBaﬁGSi“(bEdCWogrc pRef B NMR

cycl opent anecar Xz Cca@l A 5 aCcepralishg (40 e Proacedursas, deszm bed in -

Schene E: 'H NVR (400 N 2-6.92 5.00,4{s, 2H), 3.35-
3C18m(9m 4H) , 33tHoty g8 %”%385 (%'12531 Pieles Eﬁ-{)](‘%gb‘% 592 5 (mH)zH)

29° (
2.00-1.80 Bm 243, (w. 8611 5P0¢ 8Os Hy : 4EgVA - Qz’ﬁle 45% FH [ BN | Exanpl e
86 2-(3, 4- DI m&IOREPHENVL) mp(s (SPIRJ 1, 3- 10
DI HYDRO SOBENZOFURAN- 1, 41- PI PERI DI NE] - 10 YL) PROPYL) ACETAM DE: Exanple 86
was prepared from 3-(SPIRJ 1, 3-
di hydr oi sobenzof uran- 1, 4' - pi peri di REFE10%1 ) propyl ami ne and
2-(3,4-difl uorzephecﬁw}ﬁa@é@?@ﬁ‘ﬁél Wd-decEHPARPG o the 15 procedures descri bed
in Schene 1. ‘pickWRT £ ADzMRANCD@LIPIWRIFIBO-T025 (m 2H), 7.24-7.07 (m

S5H), 7.05-7. 0Q{#fRoptt)aceranipE:
. Example 86 was prepared from 3-(SPIROI[1,3-

dihydroisobenzofuran-1,4'-piperidine] ~-10~yl}propylamine
and 2-(3,4-difluorcphenyl}acetic acid according to the

15 procedures described in Scheme E: 'H NMR (400 MHz, CDCL,;) &
7.30-7.25 (m, 2H), 7.24-7.07 {m, 5H), 7.05-7.00 (m, 1H) ,
5:06 (s, 2H), 3.49 (s, 2H), 3.39-3.32 {m, 2H), 2.96-2.87
{m, 2H), 2.59-2.49 (m, 4H), 2.05-1.94 (m,‘ 2H), 1.85-1.73
{m, 4H); BSMS m/e: 401.2 (M + H}*.

290 '

Example 87
[ {4-CHLOROPHENYL)} CYCLOBUTYL] ~-N- {3- (SPIRO [1,3-
DIHYDROISOBENZOFURAN-1,4'-PIPERIDINE] ~10-
" YL) PROPYL) CARBOXAMIDE :

25 Example 87 was prepared from (3-(spPrRrRO[1,3~
dihydroisobenzofuran-1,4'-piperidine]Qlo-yl)propyl)amine
and 1-{4-chlorophenyl)cyclobutanecarboxylic acid according
to the procedures described in Scheme E: ESMS m/e: 439.3
(M o+ H)'. '

30

Example 88
2, 2-DIPHENYL-N- (3- (SPIRO[1, 3-DIHYDROISCBENZOFURAN-1, 47 -
PIPERIDINE] -10~YL) PROPYL} PROPANAMIDE :
Example 88 was prepared from {3-{SPIRO[1,3-

35 dihydroisobenzofuran—1,4'—piperidine}—10-y1)propy1)amine



5:06 (s, 2H), 3.49 (s, 2H), 3.39-3.32 (m 2H), 2.96-2.87 (m 2H),
2.59-2.49 (m 4H), 2.05-1.94 (m 2H), 1.85-1.73 (m 4H); &EIMwuary 200401. 2
(M+ H'. 20 Exanple 87 [ (4-CHLOROPHENYL) CYCLOBUTYL]-N(3-(SPIRJ 1, 3-

DI HYDRO SOBENZOFURAN- 1, 4' - Pl PERI DI NE] - 10- YL) PROPYL) CARBOXAM DE: 25 Exanpl e -
87 was prepared from (3-(SPIRJ 1, 3-

di hydr oi SQ‘W an-1,4' -pi peridine]-10-yl) propyl ]

1-(4-chlorop g‘@&’,ﬂ“ cycl obut anecar boxylic acid aCCO%CI né%%{]%%he pr ocedur es
described in Scheme EE ESMS nie: 439.3 (M+ in. 30 Exanple 88 : :
2, 2- DI PHENYL- N- ( 3- ( SPI R( 1, 3- DI HYDRO $OBENZOFURAN- 1, 4'

Pl PERI DI NE] - 10- YL) PROPYL) PRQPANAM DE:  Exapgpl e pr' ar from
(3-(SPIRJ 1, 3%3% dizhﬁa‘;’éi)h? bk S Utan- 1,""5’1%65??’8%&?}@] s 1 -ylLXpropyl) anine 3
January 2007 pver<ggad osriibed PrAchImGoFWS 1A 88° anl
2, 2-di phenyl ) propanoi ¢ acid according to the procedures described in '
Schene E: ESMSme: 455.4 (M + H)'. gExaipleg 89 5
[ (4- CHLOROPHENYL) CYCLOPROPYL] - N- ( 3- SE}: 1%%- ngpRC] SOBENZOFURAN- 1,
4" - Pl PERI D|5NE][-(iﬁfﬁﬁ°W3@F66Wﬂ]ﬁ3céﬁ P~ EXanp e 89 was prepared from
(13- (SPI RO 1, 3DIHNRPASORRIGOERAGT Ur eimPIPERIDHTH el di ne] - 10-yl ) propyl ) anmine 10
and 1- (4- chl oxaphepyt) eassbrgwmmganecar boxyl i ¢ acid according to the
pr ocedur es de%&é&ﬂ%d i nggScheprs B L HAMR from (3-(SPIRO[1,3-

dihydroisobenzofuran~1,4'—piperidine]—lo—yl)propyl)amine

10 and 1-(4~chlorophenyl)cyclopropanecarboxylic acid
according to the procedures described in Scheme E: 'H NMR

(400 MHz, ©DCL,) & 7.32-7.10 (m, 9H), 5.01 (s, 2H), 3.55-
3.33 {(m, 2H), 3.27-3.17 {(m, 2H), 3.14-2.%8 {(m, 2H), 2.94-
2.83 {m, 2H), 2.74-2.57 {m, 2H), 2.08-1.95 {(m, 1H), 1.87-

15 1.75 (m, 2H), 1.60-1.45 (m, 3H), 1.21-0.91 {m, 2H); ESMS
m/e: 425.2 (M + H)*. ' :

Example 90
2,2—BIS(4~CHLOROPHENYL)-N—(3—(SPIRO[1,3—
20 DIHYDROISOBENZOFURAN-1,4'-PIPERIDINE]-10-
¥L) PROPYL) ACETAMIDE: ]
Example 90 was prepared = from (3-(SPIROI{1,3-
‘ dihydroisobenzofuraﬁ-l,&'—piperidine}—10~y1)propyl)amine '
‘and 2,2-bis{4-chlorophenyl)acetic acid according to the
25 procedures described in Scheme E: ESMS m/e: 509.2 (M + H}".

Example 91
2,2—BIS(4~CHLOROPHENYL)-N-{3—(1—OXOSPIRO[INDANE—2,4'-
PIPERIDINE] -10-YL) PROPYL) ACETAMIDE::

30 .Example 91 was prepared from 10-(3-
aminopropyl)sp;ro{indane-2,4'—piperidine]—1—one and 2,2~
bis (4-chlorophenyl)acetic acid according to the procedures
described in Scheme E: 'H NMR (400 MHz, CDCl;) & 7.98 (s,
1H), 7.70 (d, 1H, J = 7.6 Hz}, 7.54 (dt, 1H, J = 1.2, 7.6

35 Hz), 7.41-7.04 {m, 10H), 4.71v(s,-1H), 3.32 (ad, 2H, J =
5.6, 1ll.6 Hz), 2.92 (s, 2H), 2.90-2.82 {m, 2H), 2.51-2.39



Pl PERI DI NEP- 1612‘«9:*)*@#285‘?@11

|

(400 MHz, CDC13) S 7.32-7.10 (m 9H), 5.01 (s, 2H), 3.55- 3.33 (m 2H),
3.27-3.17-(m 2H), 3.14-2.98 (m 2H), 2.94- 2.83 (m 2H), Riartad. T0O7( M
2H), 2.08-1.95 (m 1H), 1.87 15 1.75 (m 2H), 1.60-1.45 (m 3H), 1.21-0.91
(m 2H);ESM5 nfe: 425.2 (M+ H)'. Exanple 90

2, 2- Bl S(4- CHLOROPHENYL) - N- (3-(SPIRJ 1, 3- 20

DI HYDRO S Cod3AN- 1, 4' - PI PERI DI NE] - 10 YL) PROPYLLACETOM D Exanpl e 90
was prepare rom (3-(SPIRJ 1, 3- :

di hydr oi sobenzof uran-1, 4' - pi peri di ne]-10-yl)propyl) am ne and
2,2-bis(4-ch|oropheny|) acetic acid aﬁbording to the 25 priocedures

described in Sche np.

2. 2- Bt S( 4- CHL NYL Eﬁ\{[sﬁm T ol R EID'}_J%\IE(HQ FRRPL %% s

Pl PERI DI NE] - 10®¥(3HPROPYE] ACE"’TA‘M DEH) +38- %E«rpF% FL=W&sC FFRpaFSs fr om 10- (3-
am nopr opyl ) spieo[s2hdan@t 2, 8" - pi peri di ne] - 1-one and 2, 2-

bi s(4- chlorophenyl)acetlc acid according to the procedures described in
Scheme E: '_H NIVR (400 MHz, CDC13) ) 7%’,(;8 (S 7.70 (d, 1H, J= 7.6 Hz),
7.54 (dt, H, = 1.2, 7635Hz '?04 m 10—I), 4.71. (s, 1H, 3.32
(dd, 2H, J = 25261511—@1’9&95’%@5”@21\7(&3 (REpROSPIRQPLIPDEE o' 2H) , 2.51-2.39 3
January 2007 pY¥2r2060xE10Q471K) PROBCTAUSRA0BE 021348 87 (m 1H), 2.22-1.99 (m
2H, 1901 Thelane2H), 3369- 1485  (Mpsdphaeal. 41- ir&[? (m 13H3. 1.18(t, in,

3 301 S HL U PEERR =RE a\%e gﬁ%| ﬁtf?’ﬁé%ﬂﬂ and 2,2-

T ﬁﬁqBE acid according td the procedures

described in Scheme E: 'H NMR (400 MHz, CDCl,) '8 7.83 (s,
iH), 7.71 (d, 1H, J 7.6 Hz), 7.54 (4, 1H, J = 7.6 Hz),
7.36-7.25 {m, 6H), 6.97-6.87 (m, 4K}, 4.75 {s, 1H), 3.34
. {44, 2H, J = 5.6, 11.6 Hz), 2.94 (é, 2H), 2.90-2.73 {(m, -
15 2H), 2.40 {(t, 1H, J = 5.8 Hz), 2.20-1.92 {(m, 2H),. 1.85
(dt, 2H, T = 3. 6, 13.2 Hz), 1.68B-1.55 {(m, 2H), 1.30 {d,
2H, J = -12.4 Hz}, 1. 18(t 1H, J = 7.2 Hz); ESMS m/e: 489.2
(M + H).

20 Example 93
N-[3- (1-OXOSPIRO[3~HYDROISOBENZOFURAN~3,4'-PIPERIDINE]Flo-
YL) PROPYL] -2, 2-DIPHENYLACETAMIDE :
Hxample 93 as prepared from 10-(3- am1nopropyl)splro[3—‘
- hydroisobenzofuran-3,4'-piperidine] -1-one and 2,2-
25 diphenylacetyl chloride according to the procedures
described in Scheme F: 'H NMR (400 MHz, CDCl,) & 7.94 (d,
14, J = 7.6 H=m), 7.83-7.69 (m, 1H), 7.69-7.55 (m, 3H),
7.49-7.37 {m, 4H), 7.37-7.26 {(m, 4H), 7.26-7.1l6 (m, 2H),
5.20 {s, 1H), 3.57-3.42 (m, 2H), 3.41-3.25 (m, 2H), 3.17-
.30 2.98 (m, 4H), 2.98-2.81 (m, 2H), 2.26-2.02 (m, 2H}, -1.80-
1.61 {m, 2H); ESMS m/e: 455.3 (M + H)'. '

Example 94
‘ 2,2-BIS{4- CHLOROPHENYL)-N [3~{1-0XOSPIRO[3~
35 HYDROISOBENZOFURAN-3,4'- PIPERIDINE] ~-10-
YL) PROPYL] ACETAMIDE :



Exanpl e 92 was prepared from 10- ( 3-
am nopr opyl ) spi ro[ i ndane-2, 4' - pi peri di ne] -1-one and 2,2 103 January 2007

bi s(4-fl uorophenyl) acetic acid according to the procedures described in
Scheme E: '"H NWR (400 MHz, CDC1,) 8 7.83 (s, 1H), 7.71 (d, 1H, J =7.6 -
Hz) , 7.54 (d, in, J =7.6 Hz) , 7.36-7.25 (m 6H) 6.97-6.87 (m 4H),
4.75 (s, | _(dd, 2H, J = 5.6, 11.6 Hz) , 2.90-2.73
(m 15 2%{)@22"@8 Y7 1H J = 5.8 Hz), 2.20-1. . égﬂ%ﬁ%ﬁ% (dt, 2H, J =
3.6, 13.2 Hz) 1.6B-1.55 (m 2H), 1.30 (d, 2H, J—12 1.18(t, in, J
= 7.2 Hz); ESM5 me: 489.2. (M+ H) 298Exarrple 93

| »'\/U ?I;R(C)%YE)]XO;P?‘R%'%&E,\%O SGBEN%ng?g’,\L-O% 4. ggpﬁﬁhg%%?, %qum [3-

10- ( 3- ami nopr SPFFYiSsPEBFA T #ydr b é’dB%’rf%f"‘%]r Anese 4'a péri &"ﬁ@f ~i -one and
2,2 25 di phenyhacetppenyhlagetde actdr dicagrdiost heo pridcedaFerduaescri bed in

Schene F: 'H :(5%%9 iz ch@PglE.) 1 ud4466, MHleCDdl Fg- 'ﬁabﬂzld 7 83-7.69

C(m 1H), 7,69

7.26-7.16 (Gm k)7 "géz’ﬂ’oﬂ e ‘??P%‘?e“% %%n “’Z %‘%“?3 2%“ (m 2H),

3.17 30 2.98 (i, ZH) J 2 gsszazal Trs 2R | 2*2 76- 26092% DHH6-71180- 1.61 1.61

(m 2H); ESMS @, esupb5s 3s( Nk+ H)),. 3Exargpbe 9, 4H), 3.08-2.98 (m,

2,2-Bl S(4-CHL FEM\GL) mN- bey (b OXQRPI %), 3+1.9%5-1.65 (m, 3H); ESMS
HYDROI SO3ENZO: |§6$ | P Rl DI NE] - 10 YL) PROPYL] ACETAM DE: 3 January 2007
U

WO 2004/ 004711’ 021348 88 Exanple 94 was prepared from
10- ( 3; am rigpr opyl ) spi ro[ 3 hydr oi sobenzof uran- 3, 4' - pi peri di ne] - 1- one and
2,2-bis(4-. . ' Example 95

' 2,2-BIS {4-FLUOROPHENYL) -N- [3- {1-OXOSPIRCI3-
I-IYDROISOBENZOFURAN-B 4'-PIPERIDINE] -10—

YL) PROPYL] ACETAMIDE :

15 Example 95 was prepared frcm 10- (3-aminopropyl) apiroi3-
hyd.rolsobenzofuran -3,4'-piperidine]-~1-one and 2,2- -bis{4-
fluorophenyl)acetic acid according to the procedures
described in Scheme E: 'H NMR (400 MHz, CDC1l,} & 7.81 (d,
14, J = 7.0 Hz), 7.61 (apparent t, 1H, J = 6.8 Hz), 7.46

20 (apparent t, 1H, J = 7.4 Hz), 7.29 (d, 1H, J = 7.4 Hz),
7.21-7.14 (m, 4H), 7.10-7.01 (m, 1H), 6.88-6.90 (m, 3H)},
6.48 {m, 1H), 4.48 (s, 1H), 3.37-3.29 (m, 2H), 2.80-2.73
(m, 2H), 2.46-2.37 (m, 4H), 2.08-1.97 (m, 3H), 1.71-1.58
(m, 3H); ESMS m/e: 491.3 (M + H)*.

25

Example 96
2, 2-DIPHENYL-N-{3- (SPIRO[1,2, 3, 4-TETRAHYDRONAPHTHALENE-
1,41'-PIPERIDINE] -11-YL) PROPYL}ACETAMIDE: '
Example 96 was prepared from 3-{SPIROI[1,2,3,4-

30 tetrahydronaphthalene-1,4'-piperidine]-11-yl) propylamine
and 2,2-diphenylacetic acid according to the procedures
described in Scheme F: ‘H NMR (400 MHz, CDCl,) & 7.42-7.00
(m, 15H), 4.87 (=, 1H), 3.36 {dd, 2H, J = 5.6, 12.0 Hz),

_ 2.91 (4, 2H, J = 7.2 Hz), 2.75 (t, 2H, J = 6.0 Hz),. 2.59

35 {t, 2H, T = 6.8 Hz), 2.37 (&, 2H, T = 12.0 Hz), 2.18 (dt,




chl orophenyl) acetic acid according to the procedures described in Schene
E: "H NWR (400 Mz, CDCl,) S 7.84 (d, 5 2H, J = 8.2 Hz) , FyHkafmparent t,
2H, j = 7.6 Hz) , 7.53 (t, 2H J =6.9 Hz), 7.44 (d, 2H J = 6.9 Hz),
7.26-7.14 (m 5H), 4.86 (s, 1H), 3.40-3.29 (m 4H), 3.08-2.98 (m 3H),
2.57 (m 2H, 2.1 (m 2H), 1.73-1.65 (m 3H) ; ESMS me: 523.1 (M+ H".

le 95 2, 2- Bl S(4- FLUOROPHENYL) - = (1- OXOSPI R( 3-
HYDRO SOBER 3,4' - PI PERI DI NE] - 10- YL) PROPYL] 5%%%9%’&%15 Exanpl e 95
was prepared from 10- ( 3-am nopropyl ) spiro[ 3- , _ _
hydr oi sobenzof uran- 3, 4' - pi peri di ne] - 18%ne and 2, 2-bi s(4- fl uorophenyl)
acetic acid according to the _procedures (ilesc%;b d5'gn cg e, E: "H NWVR (400
Mz, CDOl 3) 62H. §1=(#:6 11 812 7 1-§1)f¢ (% &%) (dppar &t ¥ 1A, 1= 6.9 Hz)
, 7.46 '.. 20s(apphr @&MStm/eiH53)4=(W #4HHz) | 7.29 (d, 1H, J = 7.4 Hz) ,
7.21-7.14 (m 4H), 7.10-7.01 (m 1H), 6.98-6.90 (m 3H), 6.48 (m 1H),
4.48 (s, 1H), 3.37-3.29 (m 2H),. 2.80-2.73 (m 2H), 2.46-2.37 (m 4H),
2.08-1.97 (m 3H), 1.71-1.58 (m &P BS\VB mfe: 491.3 (M+ H) 25 Exanple
96 2, 2- DI PHENY--Hids ( B-ERRITREHENZ,) SN4LSFEFFNGYPRONARHPHALENE- F' . .
-1, 4" - PI PERI DI MNehrvbhonflokPiERWE) AGETAMEREbINE] -11-Exampl e 96 was prepared from
3-(SPIRd 1,2, 3. 4 . :
t et rahydronapﬁ%)hpgl%gﬁlélﬁf,ﬁzwlpn?beri di ne]-il - Iéi)prop}_ll amne Dgi-
2, 2- di phenyl aB&t"deaci d Hccor d'Af to tﬂ?&p?)’?le cedur €s”tescribed i n Scheme F:
"H NMR (400 MrizincBBGHyl) spirp, (323, 2-00ihvigrpmpphghgtenec k. 4')  3.36 (dd, 2H, J =
5.6, 12.01biz) piperidine] -2-one and 2,2-bis (4-methyl)phenyl)acetic acid

according to the procedures described in Scheme E: ESMS

m/e: 495.3 (M + H)".

Example 98
15 N-[3-(2—OXOSPIRO[1,3,4*TRIHYDRONAPHTHALENE-1,4'-
PIPERIDINE]-11—YL)PROPYL}—2,2-DIPHENYLACETAMIDE:
Example 98 was prepared from 11-(3-
aminopropyl) spire(l, 3, 4—trihydronaphtha1en§— 1,4t~
: piperidine] -2-one and 2,2-diphenylacet ic acid according to
20 the procedures ‘described in Scheme E: ESMS m/e: 467.2 (M +
H)*.

Example 99
2,2—DIPHENYL—N—[3~(4,5,G—TRIFLUOROSPIRO[l,B—
25 .DIHYDROISOBENZOFURAN—B,4'—PIPERIDI NE]-lOf
YL) PROPYL] ACETAMIDE :
Example‘ 99 was prepared £rom 4,5,6-trifluorospirofl,3-
dihydroiscbenzofuran-3,4' -piperidine] and N- {3~
bromepropyl) -2, 2-diphenylacetamide according to the
30 procedures described in Scheme H: 'H NMR (400 MHz, CDCl,} 3
7.39-7.27 [m, 8H}, 7.27-7.21 (m, 2H), 7.15 (bxr, 1H), 6.84-
6.77 (m, 1H), 5.0l (s, 2H), 4.86 (s, 1H), 3.40 {(dd, 2H, J
= 6.0, 12.0 Hz), 2.84-2.76 (m, 2d), 2.47 {t, 2H, J = 6.4
Hz), 2.34 (t, 28, J = 11.4 Hz), 2.21-2.10 (m, 2H}, 1.78-
35 1.68 (m, 2H); ESMS m/e: 495.4 (M + H)".



2.91 (d, 2H, J = 7.2 Hz), 2.75 (t, 2H, J = 6.0 Hz), 2.59 35 (t, 2H, J = 6.8
Hz), 2.37-(t, 2H, J = 12.0 Hz), 2.18 (dt, 3 January 2007 S\aRAEGA2QWA714 -
PCTI US20031021348 89 2H, J = 3.6, 13.8 Hz), 1.86-1.66 (m 6H), -1.59 (d,
2H, J 14.0 Hz); ESMB mfe: 453.4 (M+ H)'. Exanple 97 5

2, 2- Bl S( 4- METHYL) PHENYL) - N- [ 3- ( 2- OXOSPI RJ 1, 3, 4-

TRI HY E-1,4' - PI PERI DI NE] - 11- YL) PROPYL . Exanple 97
vas propar TR Hol T,

was prepar om 11-(3- am nopropyl)spiro[1,3,4-tr hal ene-1, 4' -
10 pi peridine]-2-one and 2,2-bis (4-nethyl)phenyl) acetic acid according,
to the procedures described in ScheneE: ESMS nie: 495.3 (M+ H)'. Exanple
98 15 N-[3-(2-OXCsSPIR] 1, 3, 4- TRI HYDRONAPHTNALENE- 1, 4' -
Pl PERI DI NE] - 11- YL) PROPYL] - 2, 2- DI PHENYLACETAM DE: Exanpl e 98 was prepared
from 11-(3- am nopropyl )spiro[1, 3 #bbiyeld onapht hal ene-1, 4' -
. piperidine]-2-one an -g'ﬂﬂﬁn 1 | I gﬁ@ﬁﬁ ipng to 20 the
pr ocedur es deé‘]g??bgsggﬁﬁoég %me E¥ ]%gﬁ}%dr?fgﬁéb%g ) Agﬁ/r‘@: H Exanple 99
2, 2- DI PHENYL - RIFBR{DANE] gLoTRP HROBRASR ROPIFHENYS4CETAMIDE :
- DI HYDRO SOBENZERGPAN- 3140 - PWRER| DreNERd10-frvin) PROPYLIMEETANIDE: Exanpl e 99
- was prepared fgieptbisoberddobhtdior psppltdridine] and N-(3-
di hydr oi SOben%}QBH(?f?z%' ;‘1)4:2',91-&%.[5 1@1%]3t£l{1g_eN' (é:)Ecordin to the .
br onopropyl ) - 2, 2- |pﬁen | acet am de accordlgg to theE§0 procedures descri bed
in Scheme H; PHOWIE%%?BWH%P“CBM%)“BE H: "H NMR (400 MHz, CDCl,) &
7.38-7.19 {(m, 11H), 7.12 (d, 1H, J = 6.0 Hz), 7.05 (s,
i0 1H), 6.77 (br, 1H), 4.99 (s, 2H), 4.91 (s, 1H), 3.40 (dd,
2, J = 6.2, 11.8 Hz), 2.74 (d, 2H, J = 11.6 Hz), 2.42 (t,
2H, J = 6.8 Hz), 2.31 {(dt, 2H, J = 3.8, 11.2 Hz), 1.78-

1.68 (m, 6H)}; ESMS m/e: 475.4 (M + H)".

15 . Example 101
N- [3- (5-FLUQROSPIRO (1, 3-DIHYDROISOBENZOFURAN-3,4 "'~
PIPERIDINE] -10-YL) PROPYL] -2, 2-DIPHENYLACETAMIDE:
Example 101 was  prepared from 5-fluorcspiroll,3-
dihydroisobenzofuran-3,4'-piperidine] and N-{(3-
20 bromopropyl) -2,2-diphenylacetamide according to the
procedures described in Scheme H: *H NMR (400 MHz, CDCl,) &
7.37-7.22 {(m, 10H), 7.12-7.10 (m, 1H), 6.96 {(dd, 1H, J =.
2.4, 8.6 Hz), 6.81-6.72 {m, 2H), 5.00 (s, 2H), 4.91 (s,
'VlH), 3.40 (44, ZH, J = 6.4, 12.6 HZ){ 2.82—2L73 (m, 2H},
25 2.45 {(t, 2H, J = 6.6 Hz), 2.35 (dt, 2H, J = 2.6, 12.4 Hz),
' 1.86-1.67 (m, 6H); ESMS m/e: 459.4 (M + H)*. .

. Example 102

N-{B-[5-(METHYLETHYL)SPIROEl,3~DIHYDROISOBENZOFURAN~1,4'—
30 PIPERIDINE] -10~¥YL] PRO PYB}-2,2-DIPHENYLACETAMIDE:

Example 102 was prepared from 5- (methylethyl)spiroll,3-

dihydroisobenzofuran-l,&'-pip'eridine}  and N- (3~

bromopropyl) -2,2-diphenylacetamide agcording to the

procedure.s described in Scheme H: *H NMR (400 MHz, CDCl,) &
35 97.36-7.29 {m, 8H), 7.28-7.21 {(m, 2H), 7.17-7.10 {m, ZH)K



7.39-7.27 (m SH), 7.27-7.21 (m 2H), 7.15 (br, 1H), 6.84- 6.77 (m 1H),
5.01 (s, 2H),4.86 (s, 1H), 3.40 (dd, 2H J = 6.0, 12.0 HRJankaB8%00776 (M
2H), 2.47 (t, 2H, J =6.4 Hz), 2.34 (t, 2H, J = 11.4 Hz), 2.21-2.10 (m
2H), 1.78- 35 1.68 (m 2H);. ESM5 mle: 495.4(M +H) . 3 January 2007 q{$E k
WO 2004/ 004714 PCTI US2003/ 021348 90 [ff Exanple 3.00 K

N[ 3- (5- 1, 3- Dl HYDRO SOBENZOFURAN- 3, 4' -

PI PERI DI NE| - 10- \(}J'L’;BgROPYL] 2, 2- DI PHENYLACETAM DE: 5 EXanpl e 100 was
prepared from 5- chlorosplro[l 3- dlhydr0|sobenzofuran 3,4 -piperidine) and
N- (3- bronopropyl)-2, 2- dlphenylacetanlée accordlng to the procedures

described in 0 3 11H) 7.12
(d, 1H, J:ess‘}(:)a’r%"‘H 6}?%639 Esze 77& 1@4§°§ 16{60 4.91 (s,
S), 3.40 (dd> 4§H(d‘3 2Hg 174 ( ‘j“ e é ﬁz) 2.42 (t
2H, J = 6.8 Hzit. 2H31T (d6; 6214) J24132832 1®, 224}y) 1-86 7gk. 12H.698=(m 6H)
ESVB mie: 475. 4.4(M1s.H) 1z) ,15. Bxanpbe (A014H), 1.23 (d, 6H, J = 6.7

N-[ 3- (5~ FLUPRGER!, Relk, 378 YDROSCBENZOFURAN- 3, 4' -
Pl PERI DI NE] - 10- YL) PROPYL] - 2, 2- Dl PHENYLACETAM DE: Exarrpl e 101 was prepared

from5-fluorospiro[1, 3- di hydr oi sobenzof uran- 3, 41-pi peridine] and N-(3- 20

br onopr opyl ) - 2, 2-di phenyl acet am dee-aspDs diorg to the procedures described in

Sch H 'H i . (.12-7.10 1H),
GCQEm(de l\lgﬁ (flg% M-Y%J szl 3 éfHY%RéFSOEE@OFU 104'000 (s, 2t 4( r9nl ('S'?

lH) 3. 40 (dd IfﬁRI%IW 61“4“& 08% %‘fﬁ C'%ﬁmg@, 25 2.45 (t, 2H, J

= 6.6 Hz),1®. Isapgie 203 ) wap, 6’pr§2a:@d|_|z)from s-methylspiro[l,3-
dihydroisobenzofuran-1,4'-piperidine] and N-({3-
bromopropyl_) 2,2~diphenylacetamide according to the

procedures described in Scheme H: 'H NMR (400 MHz, CDCl,) &
7.38-7.22 f(m, 10H), 7.08 (d, 1iH, J = 7.6 Hz), 7.04-6.96
15 (m, 2H), 6.85 (br, 1H), 5.01 (s, 2H), 4.89 (s, 1H)," 3.39
(44, 2H, J = 6.0, 12.0 Hz), 2.80-2.72 (m, 2H), 2.43 (t,
2, J = 6.8 Hz), 2.37 (s, 3H), 2.38-2.28 (m, 2H), 1.87-
1.76 (m, 4H), 1.75-1.66 (m, 2H); ESMS m/e: 455.5 (M + H)'.

20



1.86-1.67 (m 6H); ESM5 me: 459.4 (M + H)'. Exanple 102

N-{3- [ 5- (METHYLETHYL) SPI R( 1, 3- DI HYDRO SOBENZOFURAN- 1, 4' - Bfhnuary 2007

Pl PERI DI NE] - 10- YL] PRO PYL}- 2, 2- DI PHENYLACETAM DE: Exanpl e 102 was prepared
from 5- (net hyl et hyl )Spl ro[ 1, 3- di hydroi sobenzofuran-1, 41-pi peri di ne] and
SI—(S l;rgrmpr opyl ) - dhpr[\llcl\a/gyl(acet am de according to the procedures
escri be H 400 MHz, CDC1,) S 3

(m 8H), 7 W "?&fz&?ﬂgm oH), 7.17-7.10 (m 2H), 3 Jagﬁé}]s}%féﬂ%&

2004/ 004714 PCT/ US2003/ 021348 91 6.99 (br, 1H), 6.96 (s, 1H), 5.02 (s,
2H), 4.90 (s, 1H), 3.41 (dd, 2H, J =98.6, 11.7 Hz), 2.83-2.74 (m 2H),
2.46 (t, 2H, J =6.6 Hz) , 2.41-2.32 (m 2H) , 1.86 (dt, 2H, J = 4.4,
13.2 Hz), 1. 78:11 E@néh@hélmthaaszw Genbid1 deruchures 5 Hz); ESMS mle: 483.5

(M+ H'. Exa DI HYDRQSOBENZOFURAN- 1, 4" -
Pl PERI DI NE] 10- Y - DI PI—’%S? LACET |V| DE lOthExgmé)l C‘% 3 was
prepared from%- Hﬁ'ﬁ‘ﬁ’&}‘l"gil PS[ 1* Foi ¥5henof G an- 1, 2 piperidine] and

N-(3- bronopr oy RYOIE SRS ol Rymehsa Sevterriues d‘t?é'o]i”?jﬂl?ﬁa’tr&?dt Heili#i88edur es
descri bed in Sehes®E iHed' dethb®s (14864 Mz th&D@hBhet@c Wet3B®AF . @ed( p 10H), 7.09

(d, 1H, J = 7. 2 6.
4.89 (s, 1H), g’:?%%gmzz % gm%l% gmo o Hg)S PP ’725-'(211 (2i|)2;|) 43
(t, 2H J = 6.8 Hz) , 237(s 3H , 2.38-2.28 (m 2H) , 1. 87- 1.76 (m
4H), 1.75-1. 660 mma2H)be ESkBesdagy 466. Sinchrmordfe . przegtifanuarg 2007 WO
2004/ 004714 - fegéé&@%]-g’@a%égles for substituents such as amino,
10 amido, carboxylic acid, and hydroxyl groups in the
' generalized synthetic methods to form further derivatives.
Methods for protection and deprotection of such groups are
well—knéwn in the art, and may be found, for example in
Green, T.W. and Wuts, P.G.M. (1991) Protection Groups in

15 Organic Synthesis, 2™ Edition Jobn Wiley & Sons, New York.

ILY. Oral Compositions

As a specific embodiment of an oral c'omposition ‘of a

compound of this invention, 100 mg of one of the compounds
20 described herein is formulated with sufficient finely

divided lactocse to provide a total amount of 580 to 520 mg

to f£ill a size O hard gel capsule.

IV. Pharmacological Evaluation of Compounds at Cloned rat

. 25 MCH1 Receptor
The pharmaceological propert'ies of the compounds of the
present imvention were evaluated at the cloned rat MCHI

" receptor using protocols described below.

30 ' Host Cells

A broad variety of hogt cells can be used to study
heterologously expressed prote:.ns These cells include
but are not restricted to assorted mammalian lines. such
35 as: Cos-7, CHO, IM(tk-), HEK293, Peak rapid 293, etc.;



92 11. Synthetic Methods for Ceneral Structures The exanpl es described in
Section | are nerely illustrative of the nethods used to gyahdegpee? MCHL
ant agoni sts- Further derivatives may be obtained utilizing 5 generalized

met hods based on the synthetic nethods used to synthesize the exanples. it
may be necessary to incorporate protection and deprotection strategies for

subst it ueRF ppias amno, 10 am do, carboxylic ydr oxyl groups
in the generalized synthetic nethods to formfurt h%hgsézrm?@%?#ves Met hods

for protection and deprotection of such groups are well-known in the art,
and may be found, for exanple in Ge8a, T.W and Wits, P.G M (1991)

Protection Gaoups in 1 ani c nt hes Edi_t.] on ey & Sons,
New York. |1 555 c%gngld T 8H§ 53 %tsgémz%}g rr%{:)d“ rre'ﬁ‘{m ¥gan or al
conmposi ti on ofcedls @Gﬁb@?ﬂﬂe’éﬁpuﬁh?%cytﬂﬁ/eﬁﬁdﬁhe‘ﬁ}o nmy of one of the
conpounds 20 described herein is fornulated with sufficient finely divided
| act ose to prQ\,jisdQ aeh O alarétngiglcmn 0dn 585 ten 59 tey iho Dkl watlsi ze 0 hard

gel capsul har | V. n Coppouhds gt Choned-rat 25
MCHL Recept or S’f‘ﬁ% ar mag @elg%%&ﬁ ﬁéﬂgé%fegﬁle f%%%rrpéund f the

present i nventbPlﬁ%PQ/\erCélévalsﬁ‘é‘f“éd aﬂt GRS aér& Fat VIRSEEDt or usi ng

prot ocol s des@ehbsd el 0N, Fgmll—wewﬂrysmﬂ wtodd Vadfef§:- ofStHEJ]%t cells can
be used to st@dytegleifecoéag@usig/ @xpregsedigpioted npliThese egety s i ncl ude
but - are not r %‘ ed to assorted mammualian |ines. such 35 as: Cos-7, CHQ
LMtk-), HEK2 3 ak rapid 293, etc.; 3 January 2007

Human ewbryonic kidney 293 ‘cells are grown on 150 wm

plates in DMEM with supplements {(10% bovine calf serum, 4

mM glutamine, 100 units/ml penicillin/100 Fg/ml

streptomycin) at 37°C, 5% CO,. Stock plates of 233 cells
15 are trypsinized and éplit 1:6 every 3-4 days.

Human embryonic kidney Peak rapid 2923 {Peakr293} cells .are
grown on 150 mm plates in DMEM with supplements (10% fetal
bovine serum, 10% IL~glutamine, 50 Fg/ml  gentamycin) at

20 37°C, 5% CO,. Stock plates of Peak rapid 293 cells are
trypsinized and split 1:12 every 3-4 days.

Mouse fibroblazt IM{tk-) cells are grown on 150 mm plates
in DMEM with supplements (Dulbecco's Modified Eagle Medium

25 - with 10% bovine ¢alf serum, 4 mM glutamine, 100 units/ml
penicillin/100 Fg/ml streptomycin) at 37°C, 5% C0,. Stock
. plates of IM(tk-)} cells are trypsinized and split 1:10
every 3-4 days.

30 Chinese hamster ovary (CHO) cells were grown on 150 mm
plates in HAM=s F-12 medium with supplements {10% bovine
calf serum, 4 mM L-glutamine and 100 units/ml penicillin/
100 Fg/ml streptomycin) at 37°C, 5% CO,. Stock plates of
CHO cells are trypesinized and split 1:8 every 3-4 days.

35
Mouse embryonic fibroblast NIH~3T3 cells are grown on 150
mm plates in Dulbecco=s Modified Eagle Medium (DMEM) with



WD 2004/ 004714 -- PCT/ US2003/ 021348 93 insect cell lines such as. Sf9
Sf21, etc.; anphibian cells such as xenopus oocytes; and Dphel=sy 2685 7
cells are grown on 150 nmplates in DMEMw th 5 supplenments (Dul becco's
Modi fied Eagle Mediumwith 10% bovine calf serum 4 nMglutanine, 100
units/m penicillin/100 Fg/m streptonyci n) at 37C, 5% CQ2. Stock plates

of CCS-7 LSRR, trypsini zed and split 1:6 every 10 Hurran
enbryoni c (ﬁley 73193 cells are grown on 150 nm pl g%"gfgégloﬂﬁéﬁﬂé

suppl ements (10% bovine calf serum 4 mm glutam ne, 100 units/ rri

peln: cil I1|5n/ 100 Fg/ M streptonycin) at?437C, 5% . Stockplates of 293
cells are trypsi n| zed and split 1:6 ever d Huma nbryoni c

ki dney Peak ra'fp’ipﬁf Péé%%rzl?%“ 12 efts &FE "y % @@%rbme ngt esyl n DVEM
wi th suppl errenmstea;a%meeuatalllméwqweﬁ'@éwlurﬁtrimcw)ut%fm e 55% Fg/
gentanycin) ateR0 8ddax 59a€es . of SFUCRTP| abkbs ofrePaalypeipizdd288dcel |s are

trypsinized a §Qlit151 IV Ef Viaps 4 days. Mouse fibroblast LMtk-) cells
are grown on rllsgj(% mm plates™ in M with suppl ements (Dul becco's Mdified

Eagl e Medi um 25 with 10% bovine calf serum 4 nM I ut am n 100 units/m
peni ci'l | n/ 100588g/avd SfPdprehyci #)e A 9PCIP5RPRSEY §?08’R g? al®s of LMtk-)
cells are trypsissigeduiandesghshes] i) TMEVEY yne@-ta geBengg-echiwiéBe hanst er
ovary (CHO cejgss reese Qélmeeﬂn 150 mvee plmt €9, rHigAMesvé- ieredi um Wi t h

suppl ement s (1%3 gOV' nsr?ﬁ@ oh fseoertﬁssH@éu‘lgh% RLREs 3RdELQQ uni ts/

penicillin/ 7
cel s are #¢ypfdon] E‘@ﬁl‘%ﬁ\os"? {[ % v(g-,J\}%‘ry gl%a&me’ 183" ggkz%at es of CHO

no CO,.

In some cases, cell lines that grow as adherent monolayers
can be converted to suspension culture to increase cell
15 yield and provide large batches of uniform assay material

for routine receptor screening projects.

Transient expression

DNA encoding proteins to be studied can be transiently
20 expressed in a variety of mammalian, insect, amphibian and

other cell lines by several methods including but not

restricted to; calcium phosphate-mediated, DEAE-dextran

mediated, Liposomal-mediated, viral-mediated,
electroporation-mediated and microinjection delivery. Bach

25 of ‘these methods may require optimization of assorted
experimental parameters depending on the DNA, cell line,
and the type of assay to be subsequently employed.

A typical protocol for the calcium phosphate method as
30 applied to Peak rapid 293 cells is described as follows:

' Adherent cells are harvested approximately twenty-four )
hours before transfection and replated at a density of 3.5
% 10° cells/dish in a 150 mm tissue culture dish and
35 allowed to incubate over night at 37°C at 5% CO,. 250 Fl of
a mixture of CaCl, and DNA (15 Fg DNA in 250 =mM CaCl,) is
added to a 5 ml plastic tube and 500 F1 of 2X HBS (280 mM



35 Mouse enbryonic fibroblast NIH3T3 cells are grow on 150 mmplates in
Dul becco=s Modified Eagl e Medium (DMEM with 3 January 2007 jaWarld6s 004714
PCT/ US2003/ 021348 94 suppl enents (10% bovine calf serum 4 nM gl utam ne
100 units/m penicillin/100 Fg/m streptonycin) at 37C, 5% CQ2. Stock ’
plates of NIH3T3 cells are trypsinized and split 1:15 every 3-4 days. 5

Sf9 and Sfal &%Jﬁ are grown in nonol ayers on 150 | '
. x cul ture dishes
in TM\-FH megl a supplenented with 10%fetal calf ggeqrnlﬂstrzr%"ﬁ/g#?“%c, no CO .

H gh Five insect cells are grown on 150 mmtissue culture dishes in
Ex-Cell 10 400" nedi.um suppl enented wih L-d utam ne, alsa at 27C, no CO

In sone cases, cell lines that grow as adherent nol ayers _ ¢c be
converted to FeSbensd o &Gt uiLr:'E'gtt@'j iVeidhselteff na)ei%rﬁ%/eél ¢%nd provi de

| ar ge* bat ches nBfEAINiifos vz sajdedarti glent¥omirha-i e reeEptdrisscr eeni ng
projects. Trapsispl eXpiRebian toNendadiay apr ot@i nsmperaberstiedi ed can be
transiently 20, expfeggged FQc:fini\éQEé ety Qb i s pAsQgtcadphi bi an and
other cell lineés be severg th(t)ds I ncl !.lel ng _but not _restricted to;

cal ci um phdspR&r@=redf atEd, a‘%ﬂE—ﬂe % an tunrém'df“%f?iea‘ %ie 6330&@%- medi at ed
viral -medi at eénd éheerteporfex i HnREEH afbd 34T mtcr O nj g’&‘ieirontltﬁal i very. Each
25 of these nehbodsigmy sequf reslgpre MmedtmofPMEM, as®oriBéd 1@ per i nent al
palrjamet ersl degending 98 tdre1 DWcakfdin| Efeaddeanth tdaehtypeeof Tlassay to be
subsequently %gﬂsoyaer%' At YRIGRL B 9hecl for.d heusal & uie@hogphat e met hod

as
10 CO,.

A typical protocol for the DEAE-dextran method as applied

to Com-7 cells is described as follows; Cells to be used

for transfection are asplit 24 hours prior to the

15 transfection to provide flasks which are 70-80% confiluent

at the time of transfection. Briefly, 8 Fg of receptor DNA

plus 8 Fg of any additional DNA needed (e.g. G protein

expression  vector, reporier construct, antibiotic

resistance marker, mock vector, etc.) are added to 9 ml of

20 complete DMEM plus DEAE-dextran mixture (10 mg/ml in PBS).

Cos-7 cells plated into a T225 flask (sub-confluent) are

washed once with PBS and the DNA mixture is added to each

flask. The cells are allowed to incubate for 30 minutes at

37°C, 5% C0,. Following the incubation, 36 ml of complete'

25 DMEM with 80 FEM chloroquine is added to each flask and

allowed to incubate an additional 3 hours.  The medium is

. then aspirated and 24 ml of complete medium containing 10%

DMSC for exactly 2 minutes and then aspirated. The cells

are then washed 2 times with PBS and 30 ml of complete

30 DMEM added to each flask. The cells are then allowed to

incubate over night. The next day the cells .are harvested

by trypsinization and reseeded as needed depending’ upon
the type of assay to be performed.

35 A typical protoc:ol for liposomal-mediated transfection as
applied to CHO cells is described as follows; Cells to be
used for transfection are split' 24 hours prioxr to the



30 applied to Peak rapid 293 cells is described as follows: Adherent cells
are harvested appr_oxi mately twenty-four hours before t r ans jgaianoroognd
replated at a density of 3.5 x 106 cells/dish in a 150 nmtissue culture
dish and 35 allowed to incubate over night at 37C at 5% CO2. 250 FI of a
Ir[)r}gtstjrg ;)Im?Ca% a‘ggngiA (%LSZFg DNA in 250 M CaCl 2) is added to a 5 ni

- 20047 0 of 2X HBS (280 nM 3 Janua %{;,gé% -
PCT/ US2003/ 02134487I 95 Nad, 10 nM KE:I, 1.5 mv NaZHEJ ' 20?‘/0 e>2<'(t)(r)g/3204g(1)4m\/l
HEPES) is slowy added with gentle mxing. The mxture, is allowed to
incubate for 20 mnutes at roomtenpe¥tature to allow a DNA precipitate to
form The DNA precipitate 5 mxture is then addedlt I he gylt%re medi um in
each plate abeprisheeiate §of BrovEdn ot fegka s 9, 2550, 'B00%° APPer "The
i ncubation, Sat ok ithé urte treuifant (CDVEM toreds FBSOFE otf PNAGFCRand 50 gf
.gent anyci n) |§§;1dggglgda eaakyify arerickheof cekdeprar e INRerplvAcUgated for 24 to
48 hours at 3{G: 3¢l GnfiOneededt YBI 62! PIRkOEO| clpRbsifia DEAEulextran met hod
as applied to s cells 1s escrl.b%d as_fol.lows; ds to.e used for
transfecti8n &PRETERF | CoBaE RS s BFHIPED FRe 15 rar?é%c ‘i on t.o provi de
f1 asks whi ch mee:c7Q- 8H%s)c oI [ugedt to JtrapRERE FBCDf 71 r%{ﬁsifi%stq? of Briefly, 8
Fg of receptoeeiMA mpigssofelFgnefianey addisfeorein DNA feeded (¥%g. G prot ein
\e/é([g{ ngl 0{1 VeGt AraihEPOr £8r COmSt I Ushutadtiuir b6t | C recesmsidantensmar ker, nmock
vector, e1o) e titabd Allladl. 20,400 S5, NRMapLusaDBRR okt ran

( I S) ! S cells plated into a . T225 I gsk
( sub- conf [ldene¥e ahervefEsAed ofCB i PﬂStPBgraé’ﬁge?%éle\ﬁdm&steSre i s added to
each flask. Fheedelll scermiiag| thedremirenagbat &7 f bFe 395HivnUies %t

employed.

A typical protocol for the electroporation method as
15 applied to Cos-7 cells is described as follows; Cells to
be used for transfection are split 24 hours prior to the
transfection to provide flasks which are subconfluent at
the time of transfection. The cells are harvested by
trypsinization resuspended in their growth media and
20 counted. 4 x 10° cells are suspended in 300 Fl of DMEM and
placed into an electroporation cuvette. 8 Fg of receptor
DNA plus 8 Fg of any additional DNA. needed {(e.g. G protein
expression vector, reporter . construct, antibiotic
resigtance marker, mock vector, etc.) is added to the cell
25 suspension, the cuvette is placed inte a BioRad QGemne
Pulser and subjected to an electrical pulse (Gene Pulserx
settings: 0.25 kv voltage, 950 FF capacitance) . Following
the pulse, 800 Fl of complete DMEM is added to each’
cuvette and the suspengion transferred to a sterile tube.
30 Complete medium is added to each tube to bring the final
cell concentration to 1 x 10° cells/100 Fl. The cells are
then plated as needed depending upon the type of assay to

be performed.

35 A typical protocol £or viral mediated expression of
heterologous proteins is described as follows for
baculovirus infection of insect Sf9 cells. The coding



37C, 5% CO2. Followi ng the incubation, 36 m of conplete 25 DMEMwith 80 FM

chloroquine is added to each flask and allowed to incubat®Jafuanddoti onal 3
hours. The nediumis then aspirated and 24 nml of conplete nmedium
containing 10% DWVSO for exactly 2 mnutes and then aspirated. The cells
are then washed 2 tinmes with PBS and 30 ml of conplete 30 DIVEM added to
each fl askyodpgussl Ls are then allowed to incubat @-py&hosdh it - The next
day the cells are harvested by trypsinization and reseeg d1 as needed
dependi ng' upon the type of assay to be perforned. 35 A typical protocol
for |iposomal -nmedi ated transfection a87 applied to CHO cells is described

as follows; Cells to be usedfor t.ransfectio rs prior to
the - -0 reston oo b ' §550i5, Y0085 Boflerob ot B
PCTI US2003/ 02 b848vbelonedaristeceple R I WAtRe SFLESRS \ﬁﬁFEﬁ%Cﬁ%‘éﬂ 70- 80%

confluent at gtibes tdrBieés tenghsfezedione Asqusnges of' [a@fg3 'ofcoDNRE whi ch  may

‘include varyingslati o§e§)lfonr ecgpt ogh@NAp@iyp%pms addrd i ogalerBNA needed
(e.g. G pr%te

r.esstan vect M oy AU apti i otic
resi st ance rratbﬁgei(cp OOC@CE% ot 'V%c %BR et Egc%il:dr)a%}aég% th 75 cm

flask of cel P¥2 E?fﬁ&%?r“alenﬁ‘éﬁnﬁt%oml ‘?%tf g&t‘f‘ad{n PsCearrie ou accor di ng
to the manuf aghusef 36 10EcpRiEGas | Hmgipdidap biect AMENEeL G ByoBRe, Bet hesda,

MD). Transfectgd, Q%J phof ALebaruestied: 24h haunsa pest shemmshecti on and used
:

or reseeded dacco e requirenments of S eppl oyed. A
typical proto®8l PReF™ &n I(?artt BHoT At on et r@g % a%c ngglfslted to Cos-7

cells is déscrirbeedurssf oidovietiods | dapgrlYe u?b?d F%Jrlstr eBtfon are split
24 hours priorint@odt@ for 5 days at 27°C. The supernatant of the co-

transfection plate may be collected by centrifugation and
the recombinant virus plague purified. The procedure to
infect cells with virus, to .prepare stocks of virus and to
15. titer the wvirus stocks are as desciibed in Pharmingens=s
manual. Similar principals would in general apply to
mammalian cell expression via retro-viruses, Simliki
forest virus and double stranded DNA viruses such’ as
adeno-, herpes-, and vacinia-viruses, and the like.
20
. 8table expression
Heterclogous DNA can be stably incorporated into host
cells, causing the cell to perpetually eXpress a foreign
protein. Methods for the delivery of the DNA into the cell
25 are similar to those described above for transient
expression -but require the co-transfection of an ancillary
gene to confer drug resistance on the.targeted host cell.
The ensuing drug resistance can be exploited to select and
maintain cells that have taken up the




transfection to provide flasks which are subconfluent at the tine of
transfection. The cells are harvested by trypsinization rlia.s‘mmparﬁé)ﬂ in
their growmh nedia and 20 counted. 4 x 106 cells are suspended in 300 Fl of
DMEM and placed into an el ectroporation cuvette. 8 Fg of receptor DNA
plus 8 Fg of any additional DNA. needed (e.g. G protein expression vector,

reporter Gaysbdddeis -anti biotic resistance marker, p d&ﬂﬁﬁfﬁﬁ%ﬁr etc.) is
added to the cell 25 suspension, the cuvette is placed into a Bi oRad Cene

Pul ser and subjected to an el ectrical pul se (Gene Pul ser settings: 0.25 kV

vol t age, 950 FF capacitance). Foll ow ﬂg ﬁ’? Lse,. 80Q F1 of .conpl ete DVEM
i s added to exeRerdguets &Mnd PhaPERPERSi Oh TFAnSrorr &9 To a sterile tube.

30 Conpl et e nestaifmbils atidddding eheh tagbe TOWBAFYRY t ke fFSPAVCiRel |
concentration Kggargycanlo&d:em}lg&b&lﬁﬁnﬂ Fothehe epirpozese off heareptert ed as needed
dependi ng upon Q L YP& 81 a%§:ayesf39;on befpeerfaémdlo@s‘isA fatebeat prot ocol

for viral nedia expressi.o heter.ol .0go n Q@é&rl bed as
fol l ows for® lﬁ’éemld\/llf'ugaﬁrﬁ?gcﬁtohm()fb‘ftnsneg H%f BE‘ §Eéi’sﬂ

e coding 3
January 2007 teD o0&l bou7elds. 1#@?#&@06&?’02‘%21%3 9‘7““‘5%§ro% of DNA encodi ng
the receptor disclosed herein may be subcloned into pBlueBaclll into

exi sting rest rdeﬁlngga,brédet SerfdfraBideS engineered into sequences: 5 and 3' to
the codi N9 e Ok WEE&%&QQ& by &eaﬁerf%tceec'ﬁ barid owigus, 0.5 Fg
of wviral acu uo%l 9 @}}A trﬂgi %‘&W'E‘BQA"" pol ypepti de
may be co- 1t0raﬁ§13@?}%d§8 1Pn3t‘?f° onséif’glé tera rugl insect Sf9 cells
by the calci wm phosphdt Bomogepizeei BYt%’trilSﬁt’r?é‘t Fiof,” 265 oLAS RBILL I n by
Phar m ngen (i'nysBacdila0ui satmrErpeas sk 0RO 0/ectooyStwem at 4°C. The
supernatants are then centrifuged at 40,000 x g for 20 min
at 4°C. The resulting pellets are washed once in the
15 ° homogenization buffer and suspended in binding buffer (see
methods for radioligand binding). Protein concentrations
are determined by the method of Bradford (1976) using
bovine serum albumin as the standard. Binding assays are
usually performed immediately, however it is possible to
20 prepare membranes in batch and store frozen in liquid

nitrogen for future use.

Radioligand binding assays
Radicligand binding assays for the rat MCHI1 receptor were
25 carried out using plasmid pcDNA3 ., 1-xMCHI-£ (ATC'C Patent
Deposit Designation No. PTA-3505). Plasmid pcDNA3.1l-rMCHL-
f comprises the .regulatory elements necesszary for
expression of DNA in a mammalian cell operatively Llinked
to DNA encoding the rat MCH1 receptor so as to permit
30  expression thereof. Plasmid pcDNA3.1-rMCH1-f was deposited
on July 05, 2001, with the American Type Culture
collection (ATCC), 12301 Parklawn Drive, Rockirillef
Maryland 20852, U.S.A. under the provisions of the
Budapest Treaty for the Intermational Recognition of the
35 Deposit of Microorganisms for the Purposes of Patent
Procedure and was accorded ATCC Patent Deposit Designation

No. PTA-3505.




10 Procedures and Met hods Manual "). The cells then are incubated for 5
days at 27C. The supernatant of the co- transfection pl ate3 dmywahe2003! | ect ed
by centrifugation and the reconbinant virus plaque purified. The procedure
to infect cells with virus, to.prepare stocks of virus and to 15 titer the
virus stocks are as described in Pharm ngen=s manual. Simlar principals

woul d in <18 ply to manmalian cell expressi i 0- Vi ruses,
Simi ki %@?es@OV?fus and doubl e stranded DNA vi ruggrsfﬁ%zﬁug{qﬁgé ~adeno-,

herpes-, and vacinia-viruses, and the like. 20 Stable expression
Het er ol ogous DNA can be stably incorp®Pated into host «cells, causing the

cell to perpetual|y express a foreign rat ek.n, t hods 4 del i very of
the DNA into tCABITS | 2383Y% ecg?maﬁgg t(b)gt rP&%é"’z’i“eeggr ?gedd%f%(%\l/e or transient

expr essi on- buthereipaitter t heingo-rleansd cBFI MR IL24h &RESTT | 2757554 &he to confer
drug resi st angg.opoiie)t argetiedpEOSHREHI2BL effdvdeentiod NymgruYClesi st ance can

be exploited ta salecinands é%ioﬁi@éd“oﬁeéép&erﬁﬁk&t 1havestakerthuphd he 3 January
s

2007 WD 2004/004714 - PCT/ 3/ 8 er 0 An
assortment of Apgaé.}céa?ar? e 'Cu uocg &gﬂé%g?@ (Aﬂ%‘i, 959(91. Ui hoNGvm

nes are_ avallable i ncludin ut pot restricted
‘to Neonycin, Dl’(éﬁ%myé‘ioﬁ],“”'g'ﬁﬁ- Hy S 3RHRT n. 2 fot tr#;%p%‘r o‘gléigrqf Ql?eécept or
st udi es, stablpecedppresspbnthd Budspert oTxegbUSTPRCERt OFtsT B h is carri ed
out in, but nelkcHBGessSAr bky thestvdpebid of o Mineenrghndemscefdrs Emel udi ng, CHO,

HEK293, LMtk &le. ,ell  opnbrapesfrepaial i 9as ! debrddndiange assays,
pellets of@t :T%ré%ﬁclas%togdmce%%gqre 10 suspended in ice-cold buffer (20 MM
Tris. HO , ) : N

Human embryonic kidney Peak rapid 293 cells (Peakr293
cells) were transiently transfected with DNA encoding the
MCH1 receptor utilizing the calcium -phosphate method and‘
15. cell membranes were prepared as described above. Binding
experiments with wembranes from Peakr293 cells transfected
with the rat MCHI receptor were performed with 0.08 nM
[*H] Compound A (custom labeled by Amersham) (the synthesis
of Compound A is . described in detail below) using an
20 incubation buffer consisting of 50 mM Tris pH 7.4, 10 mM
MgCl,, 0.16 mM fMSF, 1 mM 1,10 phenantroline and 0.2% BSA.
Binding was performed -at 25°C for 90 wminutes. Incubations
were terminated by rapid vacuum filtratiomn over GF/C glass
fiber filters, presoaked in 5% PEL using 50 nM Tris pH 7.4
25 as wash buffer. In all experiments, nonspecific binding is

defined using 10 FM. Compound A.

Functicnal assays

30 Cells may be screened for the presence of endogenous
mammalian receptor using functional éssays. Cells with no
or a low level of endogenous receptor present may be
transfected with the exogenous receptor for wuse in

functional assays.

35
A wide sgpectrum of assays can be employed to screemn for
receptor activation. These range from traditional



pH 7.4) and honogeni zed by sonication for 7 sec. The cell |lysates are
centrifuged at 200 x g for 5 mn at 4C. The supernatants adanusangp007
centrifuged at 40,000 x g for 20 min at 4C. The resulting pellets are
washed once in the 15 honogeni zation buffer and suspended in binding buffer
(see nethods for radioligand binding) . Protein concentrations are
determ ne met hod of Bradford (1976) using J um al bum n as
t he standgpﬁ%ugpﬁling assays are usually perforneﬁgﬁ%%ggvgﬁély, however it
is possible to 20 prepare nmenbranes in batch and store frozen in |iquid
nitrogen for future use. Radioligand 10ndi ng assays Radi ol i gand bi ndi ng
assays for the rat MCHL receptor wer ,25,cairi%® OK%.Msing |asmd

pCDNA3. | - r MCHEeRsyEaTeR: PR e REOSPBARNT t 1PREEghatF0h’ N6 "PTAS3505). Pl asni d
PCDNA3. 1-r MCHEor f ecrompld;setot rarstemsgunerssrine| Ehetht s SABC e 857537 f or

expressi on of DNArgera FRMRLiAmaeel beapaioai iied yr| addpgdd t® BNA encodi ng

OO, 1 T e R B e b L At | can T

pc C1-r - s deposi on_ July. 05, i can Type
Culture Cd3I1 &&th g%"‘f%%c@?_?t%ﬁ‘ﬁl ﬁggfﬁ%/lél Bgﬁ%ve?e%g%gvi%ﬁé, Mar yl and
20852, U.S. A cushter t4esubregi siford ofeFRECT BRFLPEE%r eV 5 the

| nt er nati onal mReg@gutt i onclahgehe 35 dDefrrsictiafioM cr o§ani sAsl¥ or the
Purposes of PatendionPenederiand was acsansbg ARSC PRagent 1Begosi t

Desi gnation No. PTA-3 3y u ; 7 o 2004, 004¢d4-x1 o

PCT/ US2003/ 02£3#8'99 %Ig% in ﬂ%&g{%lg%g Slég?e ggg{fe‘r”{&r %;%@%%escri bed
her ei naf t ° uSPRRyisratnfirasexa - ﬁ%EZ 1 szgffyocce55|on - 203197)

Pl asni d pEXJ. HR:ifMa23¢n encothd veig humgRr Mgypscular, analgesic, '

orexigenic, anxiolytic, and sedation effects, for example.

Radioligand Binding Assay Results |

15. The compounds described above were agssayed using cloned
rat MCHL. The . binding affinities of the .compounds are
ghown in Table I. '




receptor and was deposited on Septenber 17, 1998, with the 5 Anerican Type
Culture Collection (ATCC), 12301 Parklawn Drive, Rockvil |&Jarveary?P@ird
20852, U.S. A under the provisions of the Budapest Treaty for the

I nternational Recognition of the Deposit of M croorganisns for the

Pur poses of Patent Procedure and was accorded ATCC 10 Accession No. :
203197. Hywph oni ¢ ki dney Peak rapid 293 cell cells) were
transiently t?gﬁg?gcted wi t-h DNA encodi ng t he NC}EC$§§@%@%$§utilizing t he
cal ci um phosphate nethod and 15 cell menbranes were prepared as descri bed
above. Binding experiments wth nenfdnes from Peakr293 cells transfected
with the rat MCHL receptor were perfornmed with 0.08 nM [ 3H Conpound A
(custom | abel ed_by Anersham) (the_synthesis of Conpound A is described in
detail below) psing @n 20 incubation buffger consisting of 50 MM Tris pH
7.4, 10 MM Md.,, 0.16 mM PMSF, 1 nM 1, 10 Ehe1antro|ine and 0. 2% BSA.

Bi ndi ng was perFﬁEHﬁd at 256rrRusTugE ninute§nul1cubations wer e ‘termn nat ed
by rapid vacuum filtnation over GF/ C gl asps Vi ber filters, presoaked in 5%
PEI using 50 nM Tris|pH 7.4 25 as wash buffer.|{In all experinments,
nonspeci fi ¢ bi pdimg—i[s—defimed—using 10 FM Cohpound A. Functional assays
30 Cells may bp scregened jjor the presgnge|l of epdogenous mamralian receptor

usi ng functionpl assa s withn oy % | pw | evel of endogenous
receptor present y an c‘i; §

7 .

€ exogenous receptor for use in
functional asspys. 3% A wi de spectnudn¥of lassays can be enpl oyed to screen
for receptor pctivatlion These range fromtraditional 3 January 2007

2 -QD/GD(gIk“v\A{:KED 860.8

3 uii'D}r\/\/\{:%‘SDr 3mﬁ

213.9
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6 O ' 33.8




WO 2004/ 004714 PCT/ US2003/ 021348 100 neasurenents of phosphati dyl
inositol, cAWP, Ca", and K+, for exanple; to systems neasgihmeiry bege sane
second nessengers but which have been nodified or adapted to be higher

t hroughput, nore generic, and nore sensitive; to 5 cell based platforns
reporting nore general cellular events resulting fromreceptor activation
such as RR} APRLie Changes, differentiation, and cghlusrspzizes -
division/proliferation, for exanple; to hlgh | evel ~organi sm assays mhlch
nmoni t or conpl ex physi ol ogi cal or 10 behavi oral changes thought to be

i nvol ved with receptor activation indfuding cardi ovascul ar, -anal gesi c,
orexi geni c, angiol ytiiw, and,sedation gf{ects, [for exanple. Radioligand

Bi ndi ng Assay Result e conpouno/ déscribled above were assayed using
cloned rat MCHL.,Th di g / et oﬁtth conpounds are -~shown in
‘Table |I. 3 January 200 V[F2004 ¢ PCT/ US2003/ 021348 { 101 Table
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175 60 F NJTy 42.3 3 January 2007 WD 2004/004714 - PCT/ US2003/021348 . 108
Exanpl e Structure Ki Exanple Structure Ki  No. (nM No. (nM ° a./~~~~p 00
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679 93 N Qyo 2004/004714 - PCT/US2003/021348
108 _

Example Structure Ki Example Structure Ki

No. (M) Ne. (M)

o) cl o
N NE™~"N
%W OQD 49 71 % -
61 o
O . F O -
o %Nﬁw% 26 72 %NWN:% 131
. j N 46 Gt o]
63 . 73 NN 239
@
— )
~ o a o
64 J Nﬁw% 36 %NN% 185
OO0 74 ,
[+ o '_ .
65 :K““W’“% 18 75 \QESE"MDQ 700
, i
: NH
8 , “\-{)é,% 20.6
NI~ N 140 .
66 98 76
. o
FOS'M 5 4 | 77 :!:ﬁv‘n . | 181~
67 N 08 & ‘%j .
“ | | % 19.7
¢ NEP~ .
78 .
68 %NVQS 5.8 % 052
g NH™~""N
| C'OEK 79 %L % 514
1
104
. | _
F\Og‘u ' ' NE o
10 ‘ N% 203 80 174




NWANO GI TI 83 11 557 94 600 ci FOI c 95 4'984.6 84 o a N~N
Nomi N~ P1 183 96 85 G 128 N-- 376 97 w ~J 86 428 NN\~-N 431JarR@nN200787 682
Or/ NOTIAO99N 11.6 88 144 o 2.6 NHS N 100 89 481 o Y ~c pypy 101 5.8

CONH~/~ ~f 5.4 90 102 162 381 91 3 January 2007 WD 2004/004714 -
PCT/ US2003/ 021348

‘WO 2004/004714 — PCT/US2003/021348
109 '
Example Structure Ki Example Structure Ki
No. : (nM) No. (nM)

F.
N~ £
| N 185 de 61.6
81 92

[}

NN ) ONH
82 %o 679 93 \'\'-“080 [
NN @ N“LHDQ
A 600
7 ) 2 i ng?,'\/\u |
N 95 O@
. : 4.9 |
NN ) ON’V‘N
T =] ||
85 4 128
iﬁ\iu’\”{g 376 o7 /C%/WS%
86 428

N"\/“-N .
417 98 o B
87 - 682
" ) S ~N o,
WA 99 " %é 11.6
%"? 144 &

88
0 - j ! 2.6
0 | 481 o

89 a

: cIC! 101 @gﬂ% 5.8

NI~ '
5.4

. & |

@gﬁf 5 | 162
102
oy | |

91




110 p 19.7 103 3 January 2007 WD 2004/004714 - PCT/ 0S2003/ 021348 ( 111

V. Synthesis of Conpound A [ Described below is the synthesjsuafy Z00mpound
A. Compound 5 A is the radi ol abel ed conpound that was used in the
radi ol i gand bi ndi ng assays descri bed above.

N-[3-(1, 2, 3, 6- TETRAHYDRO- 4- PYRI DI NYL) PHENYL] ACETAM DE: _The reaction of
sat ur at ed y@af 24 s Nal C33 solution (25 nm) , 10 3

A-{[(trif 2 RPN sl fonyl Joxy} -1, 2 3. 6- ' befbsbiihiss
tetrahydro-1-pyridi ne-carboxylate (20 mmol ), . 3- acetam dophenyl boronic :
acid (30 mol ) and tetrakis- triphanyl)phosphine palladium (0) (1.15 g) in

di met hpxyethane_(&0 tTref TNux .tenperature overnight 15 gave
tert-butyl 4-[§}§%§E?M 'no)p?enyl]-B,G-dihydro-
1(2H) - pynrpdi necarloxyl atg. Eép Qtection of the BOC group using HCL in

di oxane foll gwed by basififgation (pH 11-12) gave the desired product. 20°
TERT- BUTYC N ({3- BROVOPROPYL) CARBAVATE: was prepared from

3- br onopr opyl ani ne hydrobrom de and BOC20 in the presence of base in

di chl oronet hane. N-{3-[1-(3-AM NOPROPYL) -1, 2, 3, 6- TETRAHYDRO 4- 25

- PYRI DI NYL] PHENYL} ACETAM DE: The reaction. of tert-butyl N

(3- bronopropyl ) carbamate and N-[3-(1, 2, 3, 6-tetrahydro-4- :
pyri di nyl ) phenyl ]acetam de in refluxing dioxane with catalytic Bu4N and
base as described in Schene A gave tert-butyl .
3-(4-[3-(acetyl am no) phenyl ] -3, 6-di hydro-1 (2H) 30

pyridi nyl) propyl carbamate. Deprotection-of the BOC group




usi ngHC1 in di oxane foll owed by basification (pH 11-12) gave the desired
product. METHYL (48)-3-({[3-(4-[3-(ACETYLAM NO) PHENYL] - 3, &3 Ridd¥pPREBO7 - -- 35
1( 2H) - PYRI DI NYL) PROPYL] AM NO} CARBONYL) - 4- (3,4 3 January 2007 WO

2004/ 004714 - PCT/ US2003/ 021348 112 -

DI FLUOROPHENYL) -.6- ( METHOXYMETHYL) - 2- OXO- 1, 2, 3, 4- TETRAHYDRO- 5-

PYRI M DI NigfAloRs b ATE: Prepared fromthe reacti onpgfygadiiiiig!

1- (4-nitrophenyl) (6S)-6-(3, 4-

di f | uor ophenyl) - 4- (met hoxynet hyl ) - 2- oxo- 3, 6-di hydro 5 :

1, 5(2H) - pyri mi di nedi carboxyl ate (deséttbe in PCT Publication No. WO

00/ 37026, published June 29, 2000) and

N-{3-[1-(3- an¥"nopspmshepig of Gomound @ahydr o- 4- pyri di nyl ] phenyl }acet ani de:
"HNVR 8.90 (t, 1 H J=3.6 Hz), 7.75 (s, 1 H), 7.50-7.00 (m 8 H), 6.68 (s,

1 H., 10 6.03_(hr iatifT o iHof 8o 2.3 Hmpodnd? (S, 3 ,
3.5 (ABm 2 ﬁﬁ%c%?%%b rl,n‘mz1 ﬁfe 2?’%11%;50 ] %j%eu%%.z_ tg‘é)p, 2. 56((m 4 E)D
2.35-1.90 Pbrd & e updiqlabgled cpgrount, thal s Uged L0 E085" oy EQVs, 612. 25
(MHH) ' . 15 TREFUATEBNVEPHing 48523 (Geegt Ioed] 3°QACETYLAM NO) PHENYL] - 1-

Pl PERI DI NYL} PROPYL) AM NO| CARBONYL} - 4- ( 3, 4- DI FLUOROPHENYL) -

0 (VETHOXVE TV (3 £50s JTE,%RBEI RARYDRALS R M BlNEGARBRRU ATE:  Met hy|
45) - 3- 3-(4-[3- t h 11-3,6-dihydro-J (2H) -

(4S)-3-({[3-( P ldcéty ag%%o ?’ﬁ.e%-}gﬂ‘ﬁi Sﬁ‘zgé*r%ﬁagﬁﬂﬂés 29,

E F]

pyri di nyl ) pr op§3IcaAT no§ cEHY
(et hoxymebhylgr2vaxa 1, 2, 3- 4 teet falydnestyl) pyiifionydios: Boxyd-at e was
tritiated (Arersh using the described cold jrethqd {H baldoon nethod,
Met hanol , Pd/ Eftrag‘%’f%lgﬁ ldf%?g‘ﬁa\‘f§°ffyﬁé‘ggritigzted et °y’:1:' 49) - 3-{[ (3-{4-[3
25 (acetyl ani aedtpmedstenylhirges diafh} pldaPy | T nofer by RS-
4- (3, 4- di f | uorpphenyl)ptbspimethox patidyig - 2- o-1,2,834- g9)  in

dimethoxyethane (40 wmwih) at reflux .temperature overnight

15 gave tert-butyl 4-[3- (acetylamino)phenyl] -3, 6-dihydro-
1'(2H) -pyridinecarboxylate. Deprotection of the BOC group
using HCL in dioxane followed by basification (pH 11-12)

gave the desired product.

20 TERT-BUTYL N-(3-BROMOPROPYL)CARBAMATE: was prepared from
3-bromopropylamine hydrobromide and BOC,0 in the presence

of base in dichloromethane.

N-{3-[1-(3-AMINOPROPYL)-1,2,3, 6~TETRAHYDRO-4-
25 PYRIDINYL] PHENYL}ACETAMIDE: The reaction of tert-butyl N-
{3 -bromopropyl) carbamate and N-[3-(1,2,3,6-tetrahydro-4-

pyridinyl)phenyllacetamide in refluxing dioxane with
catalytic BuNI and base as described in Scheme A gave
‘tert-butyl 3- (4-[3- (acetylamino)phenyl] -3, 6-dihydro-1{2H) -

30 pyridinyl)propylcarbamate. Deprotection of the BOC group
using HC1 in dioxane followed by basification {(pE 11-12)
gave the desired product. .

METHYL (45)-3- ({ [3- (4- [3- (ACETYLAMING) PEENYL] -3, 6 -DIHYDRO~
35  1(2H) -PYRIDINYL)PROPYL]AMINO}CARBONYL) -4- (3,4~



t et rahydro-5-pyri m di necarboxylate ((+)-isoner), which in turn, was used
as a radioligand in the MCH pharnacol ogi cal assays. 30 3 Jadmueary2@F07 WO
2004/ 004714 - PCT/ US20031021348 113 VI. In-Vivo Methods The follow ng in
vivo nmethods are perfornmed to predict the efficacy of MCHL antagonists for
the treatnment of obesity ‘5 (3-day body wei ght and sweetened condensed

m | k), depieseivamid Lorced swimtest), anxiety (socCpahudiisRi@ati on test),
and urinary disorders (DIRC and CSTlI). Effects of MCB1 Antagoni sts on Body

Weight (3 Day) 10 Male Long Evans rats_(Charles River) wei-ghing 180-200
grans are housed in groups of four ort*d 12 hour light/dark cycle with free

access to food_an § Te @@éjﬂ%ﬁ__ adgipisstered twice daily via
i.p. injecti oR,IFI‘f%ﬁ ”%{‘)}e-fso?émﬁ%e ar )cyzg:bgoglﬁgl 2 hours after |ights on,

for 15 three umprYBRd-5-BYRIMIPENECARBIFEOAER | yPrepeesd eal¥P™oriieng _ '

I nj ection. OVeé?aﬁlj__;lq"fn;ﬁg}ﬂ' U3 L&, 8XPreg2ed (aspedy; weighf-¢-(9rams) gai ned

per day (meanr_ are ana yzed%& t Wo- wa A@Q\/ﬁ% Data for each tine
poi nt are anal f#ERoBgPhesHa) Ty "2 T Fb?ﬁe'(?x?)'fxﬁé 1" H52” Newman- Keul s test.
The 20 datg anes gidlyzaaiasidageddex@@aphPad (®Eicsihe v2. 04) (WaphPad

Sof tware, I'nc,..San. Diegs, ) go/4bboddabasAlkBed RigSERS Schoas) NB@NS + S.E. M
Ef fects of I\/C§?Lbl %tagg%m rﬁigqgfs on00 nsu 1 on So? Sweet ened 25 condensed M k

Mal e C57BL/ 6 At It eBoRREP B @i YR R B XS §rans at  the start of
experiments apgrimaugelbhefyDaeupsuict: f GumMer Bis%e Gn & ¥2 Hewws | i ght/dark
cycle with frge aceess 0 1 n), 7.50-7.00 (m, B H), 6.68 (s, 1 H),
10 6.03 (br &, 1 H), 4.67 (s, 2 H}, 3.71 (s, 3 H}, 3.47 (s, 3
H), 3.38 (ABm, 2 H), 3.16 (m, 2 H}, 2.71 (t, 2 H, J =5.4
¥z}, 2.56 {(m, 4 H), 2.35-1.90 (br, 2 H), 2.17 (s, 3 H),
1.82 (p, 2 H, J=7.2 Hz); ESMS, 612.25 (M+H)".

15 TRITIATED METHYL (48)-3-{[(3-{4~{3-(ACETYLAMINO)PHENYL]-1-
PIPERIDINYL}PROPYL) AMINO] CARBONYL} -4~ (3,4~DIFLUOROPHENYL) -

6 - (METHOXYMETHYL) ~2-0X0-1,2,3, 4-TETRAHYDRO-5-
" PYRIMIDINECARBOXYLATE: Methyl (48)-3-({[3-(4-[3-
{acetylamino)phenyl] -3, 6-dihydro-1 (2H) -

20 pyridinyl)propyl]amino}carbonyl)-4—(3,4—difluoropheny1)-6w
{methoxymethyl) -2-oxo-1,2,3,4~tetrahydro-5-
pyrimidinecarboxylate was tritiated (Amersham) using the’

- described cold method (H,, balloon method, Methanol, pd/c,
overnight) to give the tritiated methyl (48)-3-{[(3-{4-[3-
7_ 25 (acetylamino)phenyl]-1~piperidiny1}pr6pyl)amino}carbonyl}- -
4-(3,4-dif1uorophenyl)—6—(methoxymethyl)-2—oxo-1,2,3,4—
tetrahydro-5-pyrimidinecarboxylate ({+)-isomer}, which in
‘turn, was used as a radioliéand in the MCH pharmacological

_assays.
30



30 food and water. For 7 days, mce are wei ghed, placed in individual
cages and allowed to drink sweetened condensed mlk (Nest3dgnudiry2008d 1: 3 -
with water) for 1 hour, 2-4 hours into the light cycle. The anmpbunt of mlk
consuned is determ ned by weighing the mlk bottle before and after 35
each drinking bout. On the test day, mce received i.p. 3 January 2007 WO
2004/ 0047 %o 2004nfedr14)S2003/ 021348 114 injections of pdpgiwdimpeaund (3, 10 or
30 ng/kg in 0.01 % lactic acid), vehicle (0.01 lactic acid) of d-
fenfluram ne (10 ng/kg in 0.01 ~%lactic acid) 30 min. prior to exposure
to milk. The anount of milk-consumed0R 5 the test day (in ms mlk/ kg
body wei ght) is caompared ttci1 t he baseline consunption for each nouse
det er mi ned on'theZ2p¥a% = sdays. Data for each tinme point are anal yzed
by one-way ANOVA. 10 Forced Swim Test (FST) in the Rat Aninmals Male
- Sprague - Daw ﬁ% 3 S kA QNG Fﬂéc’igdé NYL aL8ovsed donpaddicexper i ments. Rats
§ *Cage’an al ne

are housed 5 afd i nt € 15 on a 12: 12-‘l__'| Ié’ %lgté&zg’rk cycl e.
Rats are hande&ficesy 9f NFERUPRQISREIF4AF OF A S pri’or to Behavi or al
testing. BrugsAmy niketiy at weighani rad s wresterasdorfopiersiign®dttlo recei ve a
single i.p. 20,20 SirbatdORwh 2ab) Clex{@ S UAsEtiad Ankreytfameen- 80),

i m pram ne (posi i ve contral. 360, LK obrr@ andesdrifonpound 60 minutes
before the stg??t)df gItyijflern}it]u'ﬁ‘?rléynute test peri (;id. Al'l injections are given

using 1 cc tuberculin syringe, wth 26 3/8 gauge needl es

(Bect on- Di cki BSpetts\VWNRMRE1 Suitendnifsite, orBBpdiy Mpdght (RI9aY)The vol ume of ,

I nj ection ].iOS H?Ialéﬂ 4:.519_:1 Evans rats (Charles River) weighing 180-200 c
grams are housed in groups of four on a 12 hour light/dark

cycle with free access to food and water. Test compounds
are administered twice daily wia i.p. injection, 1 hour
before the dark cycle and 2 hours after lights omn, for
15 three days. All rats are weighed daily after each morning
injection. Cverall' results are expressed as body weight
(grams) gained per day (mean + SEM} and are analyzed by
two-way ANOVA. Data for each time point are analyzed by
one-way ANOVA followed by post hoc Newman-Keuls test. The
20 data are analyzed using the GraphPad Prism (v2.01)
' {GraphPad Software, Inc., San Diego, CAa). All fiata are

presented as means + S.E.M.

Effects of MCHL Antagonists on Consumption of Sweetened

25 Condensed Milk

Male CS57BL/6 mice (Charles River) Weighing 17-19 grams at
‘the start of experiments are heused in groups of four or
five on a 12 hour light/dark cycle with free access to
'_30 food and water. For 7 days, mice are weighed, placed in
individual cages and allowed to drink sweetened condensed
milk (Nestle, diluted %:3 with water) for 1 hour, 2-4
hours into the light cycle. The amount of milk ;::oneum:ed is
determined by weighing the milk bottle before and after
35 each drinking bout. On the test day, mice received i.p.



Experimental Design The procedure used in this study is simlar to that 30
previously described (POrsolt, et al., 1978), except the 3drand2(@7zh is 31
cmin this procedure. The greater depth in this test prevents the rats
from supporting thenselves by touching the bottomof the cylinder with
their feet. Sw m sessions are conducted by placing rats in individual 35
pl exi gl assygxbidasgesrs (46 cmtall x 20 cmin di amet @gusmRididdgni Ng 23- 25C
water 31 cmdeep. Swmtests are 3 January 2007 WO 2004/004714 -
PCT/ US2003/ 021348 115 conducted al V\@?? bet ween 900 and 1700 hours and
consisted of an initial 15-mn conditioning test followed 24h |ater by a
S-mnute test; JANdodd @at Mo corpsunddTs i B¢ eiredobilg/kyi nut el Before the
S-mnute test, pe rﬂCOdacf£|,| oG @l | (P o8W N SERSEONSacibft So@r @-renoved from
the cylinders, dried WwWth pag r_towe sOIargd falt %(J:_gdalcpd)a featgd cage for 15
nminutes and r&eRflNEERS ¢ HE M ﬁf‘r’ne“ta es. AT™tést _sessions are videotaped
usi ng a col or pyvictebocermesurang ™ldcor apgiints €5y FAEFee 18 Behavi or al
Scoring The r ghé Scdeehas orini sl ai Bl &y Bodesendhtintier gairsrediriong the 5
monute test by,asingle iddividual cosheadts dhibadidrernided bn eaterent
condi tion. Scored benav ors agp: i dacil WURDIiLY aedbnd1G0A 1 11 0ALI NG i 1
the water wi PROUC EtT f§dFfing and s only making those movenments necessary
to keep its heaﬁ'“&b’o%‘@“%ater; 2. Cinbing - rat is making active novenents
with 20 its forepaws in and out of the water, usually

10 Forced Swim Test (FST) in the Rat

Animals
Male Sprague-Dawley .rats (Taconic Farms, NY) are used in
all experiments. Rats are housed 5 per cage and maintained
15 on & 12:12-h light-dark cycle. Rats are handled for 1
minutes each day for 4 days prior to behavioral testing.

Drug Administration

Animals are randomly assigned to receive a single i.p.
20 administration of wvehicle (2.5% EtOH / 2.5% Tween-80)},

imipramine (positive control; 60 mg/kg), or Test Compound

60 minutes before the start of the 5 minute test period.

all injections are given using 1 cc tuberculin syringe.

with 26 3/8 gauge needles (Becton—Dicki_nson, VWR
25 Scientific, Bridgeport, NJ). The volume of. injection is 1

ml/kyg.

Experimental Design
The procedure used in this study is similar to that
- 30 lpreviouély described (Porsolt, et al., 1978}, except the
-water depth is 31 cm in this procedure. The greater depth
in this test prevents the rats from supporting themselves
by touching the bottom of the cylinder with their feet.
Swim sessions are conducted by placing rats in individual
35 plexiglass cylinders (46 cm tall x 20 cm in diameter)
containing 23-25°C water 31 om. deep. Swim tests are




directed against the walls; 3. Swinmng - rat is nmaking active sw nmm ng
motions, -nore than necessary to nerely maintain its head Bhoxery d@ber,
e.g. noving around in the cylinder; and 25 4. Diving - entire body of the
rat is subnmerged. Data Analysis The forced swimtest data (imobility,
swimmi ng, clinmbing, diving) are subjected to a random zed, one-way ANOVA

and 30 pe§d 20h@peiest s conducted using the Newran- 5@%{[5? A5k The data are
anal yzed using the GorahPad Prism(v2.01) (G aphPad tware, Inc., San

Diego, CA). Al data are presented as neans + SSEEM Al data are
presented as neans + S.E.M .35 Forcéd®Swi m Test (FST) in the Muse

Ani el s 3 Janug(y 200740 %@éégp@%a4and RGTh USR034021348: s DBA 2 i ce

(Taconi c Farns §re housed 5 per

CrLIEnt 5, Al el s
cage in .a coftryt I’é‘&t’e"ﬂvﬂf’o‘?ﬁ?eﬁf’n dé’? hour t T dark { cycle.
Ani mal s are hbwdk edtmlinpin tegeh dBxPof GFeﬂt“&&’y% ans ganikisEeracthéOexper i nent .
Thi's procedur gimtekldedor Moek s-gawage visth peried iHvdhodiewdiald tube. Drug

Admi ni st rati op,, ANiJIBL SRl exd@NAeRT Yerde8h ORRE LRe IGtehsas aigl e 10
adm ni stration ﬁfb vehi cl ewéI'S% Et 1&'%% 3_""‘:?3” BQl)e?téléesgaﬁqugg}ouh@d

i ni prani ne (68 W/ R b hour ore the swmtest:

Experi ment al BE3EA 1@“%/’h’ée“b’1r8‘é‘ed&°e 5Tt @Wor‘?@&%w% te5¥°% n the nouse

is sessions are videotaped using a color video camera and
recorded for scoring later.
10

Behﬁvioral Scoring
The rat's behavior is rated at 5 second intervals during
the 5 minute test by a sgingle individual, whe is blind to
 the treatment condition. Scored behaviors are: ’
15
1. Immobility- rat remains floating in the water
without struggling and is only making those movements
necessary to keep its head above water;
2. Climbing - rat is making active movements with
20 | its forepaws in and out of the water, usually
' directed against the walls;
3. Swimming - rat is making active swimming wotions,
more than necessary to merely maintain its head above:. -----—-
_ water, e.g. moving around in the cylinder; and
25 4. Diving - entire body of the rat is submerged.

Data Analysis
The forced swim test data (immobility, swimming, ¢limbing,
diving) are subjected to a randomized, one-way ANOVA and
30 post hoc tests condﬁcted using the Newman-Keuls test. The
- ‘data are analyzed using the GprahPad Prism{v2.01)
. {GraphPad Software, Inc., San Diego, Ca) . A1l data are
presented as means + S.E.M. All data are presented as

meang + S.E.M.

35 .
Forced Swim Test (FST)} in the Mouse

Animals




simlar to that described above for the rat, with some nodifications. The
cylinder used for the test is a 1 liter beaker (10.5bm di 3dewsry 3005 cm
height) fill to 800nml (10cm depth) of 23-25C water. Only one 5-minute swim '
20 test is conducted for each nouse, between 1300 and 1700 hours. Drug
treatnments are adm nistered 30-60 m nutes before the 5-mnute test period.

Fol I ow ng vwal Jooswd7i@ - Sessions, mce are renmoved frogedh8eiBiisdgders, dried

with paper towels and placed in a heated cage for 15 n?nuggg 25 Al test
sessions are videotaped using a Sony color video. canera and recorder for
scoring later. Behavorial Scoring ThélBehavi or during mnutes 2-5 of. the

test is played b ck 30 o a E/c rmg,%ﬁ;ngr apgl scored, byathg, i ny@stigator. The
0

total tinme s 1% ating.with only miniml _ novenents to
remai n afl oat ?Wémﬁ% I e (T ng“End® “ﬁggenﬁsnp beygnd those required to

remain afl oat posrelledcerdbings 3uddguafy 2007 WABr20bARS0dTHY -
PCT/ US2003/ 024348, 11 iniBala fnalishsed e ir oodhswe Casts datye (Ui me

gﬁg' \%“ ng ! ”RPP&J tfoythe e{rkrﬁé&t Se%gfﬁj?}rgé‘écﬁnﬁu%@ﬁh ised &Omsex andoni zed,

oc te conduct.ed using t he Newman- KeulsStest
‘The data are aﬁﬁgﬁzgﬁﬁhgl hy tlﬁgh%aplrﬁgag Brism (v2.01) (G aphPad Sof tware,
Inc., San Diego, CA). All data are presented as neans + S.E. M Soci al

| nteraction Tgﬁg Q&lﬁlslggamns are allowed to acclimate-to the aninmal care
facility for 5 days and are.honsed.sifahy {97 RcARS AN Qinkte
10 administration of vehicle (5%‘ EtOH/5% Tween-80}, Test
Compound, or imipramine (&0 mg/kg) by oral gavage 1 hour

before the'swim teat.

Experimental Design.
15 The procedure for the forced gwim test in the mouse is

similar to that described above for the rat, with =zome
modifications. The cylinder used for the test is a 1 liter
beaker (10.5cm diameter X 15 cm height) f£ill to 8ooml
{10cm depth) of 23-25°C water. Only one 5-minute swim
20 test is conducted for each mouse, between 1300 and 1700

hours. Drug treatments are administered 30-60 mimutes
before the S-minute test period; Following all swim
cessions, mice are removed from the cylinders, dried with
paper towels and placed in a heated cage for 15 minutes.
55 All test sessions are videotaped using a Sony color video

camera and recorder for scoring later:

Behavorial Scoring

The behavior during minutes 2-5 of the test is played back
30 "onm a TV monitor and scored by the investigator. The total

‘time spent immobile (animal floating with only minimal

‘movements to remain afloat) and wmobile (swimming and

movements beyond those required to remain afloat) are

recorded.
35



testing. Animals are handled for 5 mnutes per day. The design and
procedure for the Social Interaction Test is carried out 3adapuaryi200&|y
descri bed by Kennett, et al. 15 (1997). On the test day, weight matched
pairs of rats (t 5%, unfamiliar to each other, '"are given identical
treatnments and returned to their hone cages. Animals are randomy divided

into 5 tread wkdes7®y oups, with 5 pairs per group, apguehBusbagen one of the
following i.p. treatnents: 20 Test Conpound (10, 30 or 100 ng/kg), vehicle

(1 mM/kg) or chlordiazepoxide (5 rrg/k?). Dosing is 1 hour prior to
testing. Rats are subsequently pl aced*Tn a white Perspex test box or arena

(54 x 37 x 26%& floor is divided up into 24 equal squares, for 15
m nutes. An a tioner is_.ysed, to gener agkad jl_{]_q noi se and to
keep the room™at TS5 ot g?‘f/t ﬂf%a tlm?sese)g?%%%%éé‘)e Vi geot aped. using a
dVC cancor der nghiddey: GRespds) EraweRdectst 0 RUTARRCOPRZE t RBEYFBK (HG

ul timate brangyova afOnyos30 howi teste windisctoas seireheANpvRasEdERs ar e
conducted betyegn 30,1380+ L1830 hoyiss AfdngvexreociRlphiatt epaici on, defined
as groom ng, (32”'0‘32' NGy Ak iNGerRQXL NG IV €SLLT BYeqd, 0l dagW Nayzand craw ing
.over or under, TS cored us| ng a stopwatch (Sportsline nodel no. 226,
1/100 sec. di detd ArAdEPRRYR” 2 e #Er® OF epi sodes of rearing (ani mal

conpletely 35 raises up its body on its hind linbs), grooming (licking,
biting, scratghing sfrhad¥ion 284l f3e® i shing (i.e. hands are noved

repeatedly ov _..and _nunber. of _squar.es u ; 2004/ 004714
- PCT/ US2083/ 8243482138 OVEF 053 86 HHE tsgg? et %ﬁgr%ﬂvgas[%cz:ﬁ%g?hit\r%er action
(ani mal's  ar efbyi hgdbesi aed Areohonses ofingd¥h T8F har Fa¥e Rot*sdred. Al
behavi or s ar eresgessedatiatas due aandbsedeer S whigukegs per day. The

design and procedure for the Social Interaction Test is

carried out as previously described by Kennett, et al.

15 {1997). On the test day, weight matched pairs of rats (&
5%), wunfamiliar to each other, -are given identical
treatments and rei:ur_ned to their home cages. Animals are
randomly divided into 5 treatment groups, with 5 palirs per
group, and are given one of the following i.p. treatments:

20 Test Compound (10, 30 or 100 mg/kg), vehicle (1 ml/kg) or
chiordiazepoxide (5 mg/kg). Dosing is 1 hour prior to
testing. Rats are subsequently placed in a white perspex
test box or arena (5¢ x 37 x 26 cm), whose floor is .
divided up into 24 equal squares, for 15 minutes. An air

25 conditiomer is used to generate background noise and to
keep the room at approximately 74°F. all session‘s are
videotaped using a JVC camcorder (model GR-5Z1, Elmwood
Park, NJ) with either TDK (HG ultimate brand) or Sony 30
minute videocassettes. All gessions are conducted between

30 1300 - 1630 hours. Active social interaction, defined as
grooming, sniffing, biting, boxing, wrestiing, following_
and crawling over or under, is scored using a stopwatch
(sportsline model no. 226, 1/100 sec. discriminability).
The number of episodes of rearing (animal completely

. 35 raises up ite body on its hind limbs), grooming (licking,
| biting, secratching of body), and face ishing {(i.e. hands
are moved repeatedly over face) ,' and number of sguares



blind as to the treatnent of each pair. At the end of each 5 test, the box
is thoroughly wi ped with noistened paper towels. Aninmals 3Miwnatdono
Sprague-Dawl ey rats (Taconic Farms, NY) are 10 housed in pairs under a 12
hr Iight dark cycle (lights on at 0700 hrs.) with free access to food and
water. Drug Admi nistration Test conpound is dissolved in 100% DVSO or 5%
| acti c aciwh zdsmodisy - (S gnma Chem cal Co., St. Loui speyMdugosfis@r di azepoxi de
(Sigma Chemical Co., St. Louis, is dissolved in double distilled

wat er. The vehicle consists of 50% DE{S&) (v/v) or 100% di met hyl acet am de
(DNA). Al drug solutions are nade 10 m nutes prior to injection and

the sol uti Onscz&s%&eaqesgé&md %Sam aneiof {herbestondayniddwes vol une of

drug solution_adm nistere 1 Analysis Jhe sgeigl interaction
data (tinme |nt-’“érni besrlgﬁ Thg a o %%[%%tcgar eslrzr osse ‘g{e subj ected to a

randomi zed, ofikl mh%ﬁavA%JA“r&nd‘sﬁﬁ%ﬁedh&é‘t?’és}f% ForthrEF & ‘gt he Student-
Newman- Keul s bestd adhe dhe strerementbpectacl pajra Medieofnd géraath ty

( Shapi r o- Vsl ket @St )eheTh@xdaka tAbeovaRay Yeatkd wdingmbhereGBSTATper Ogr am
version 6.5 (Pynanics 30 Mcrosystems, Inc., Silver Spring, MD, 1997). All
data are presénted as neans VS.EEM In Vivo Mddels of the Mcturition
Refl ex 3 January 2007 WD 2004/004714 - PCT/ US2003/021348 119 The effects
of conpounds anisaddle m cturition reflex are assessed in the "

di st ensi on- 'nﬂlyfeedamx&ha% HONSHAGY of's (RbRGDc @memepssy) besk i n previous

publ i cat i (é_% %V\?s%d mgigalm ladl 5 1987 1%1{9" kawe &haa! (1:4892)on and

Cont i nuou
at 0700 hrs.) with free access to food and water.

Drug Administration

Test Compound is dissolved in 100% DMSO or 5% lactic acid,
15 v/v (Sigma Chemical Co., St. Louisg, MO). Chlordiazepoxide
(Sigma Chemical Co., St. Louis, MO) is dissolved in d9uble
distilled wateér. The wvehicle cons:i.éts of 50% DMSO {v/v)
6::' 100% dimethylacetamide (DMA). 2ll drug solutions are
made up 10 minutes prior to injection and the solutions
20 are discarded at the end of the test day. The volume of

drug solution administered is 1 ml/kg.

- Data Analysis

The social interaction data (time interacting, rearing and
25 sguaresz crossed) are gubjected to a randomized, one-way

ANOVA and post hoc tests conducted using the Student-

Néwman-Keuls test. The data are subjected to a test of

‘normality (Shapiro-Wilk test). The data are analyzed
using the GBSTAT ©program, version 6.5 (Dyniamics
30 Microsystems, Inc., Silver Spring, MD, 1997). All data

are presented as means V S.E.M.

In Vive Models of the Micturition Reflex




Transvesi cul ar Infusion (CSTI) nodels in rats. DI RC Model 10 Fenal e Sprague
Dawl ey rats wei ghing approximtely 300 g are anestheti zed3Jatdary 2007
subcut aneous urethane (1.2 g/kg). The trachea is cannul ated with PE240
tubing to provide a clear airway throughout the experinent. A mdline
abdom nal incision is made and the left and right ureters 15 are isolated.
The ur et enfo Abgndigat ed distally (to prevent escaper@ndihibds fromthe

bl adder) and cannul ated proximally with PE1O0 tubing. The incision is
closed using 4-0 silk sutures, |eavi 0g the PE1O lines routed to the
exterior for the elinination of uriné!”The bladder is 20 canulated via the
transurethral route using PE50 tubing inserted 2.5 cm beyond the urethral
opening. This cannula is secured to the tail usj ng tape and connected to a
pressure tranSorceffects pE e¢@mOUPERkAYyeths JHEREBPRIJErS* tHE cannula i s
tied tightly hesddaededt ehé ordistenhied-in@fedpenithyiasiontrartdoni’l k. To
initiate the meiyrifd omkdeeibaX int pRibagidamiicatdionst (e .enpiagd by applying
pressure {9 the |over, 3odgamn..and. hhedsti) | edhavichhenabaml s&al ine 1n 100

i ncrement s~ ( maxi nim-; 5L r% unt 1| sponi anepus bl adder contractions
occurred (tyEFWF?lGZ@PﬁoIWbonat(cso\Tﬁa?‘% egfs Oh&%tdntraction every 2 to 3
m nutes. Once a regular rhythmis established, vehicle (saline) or Test
Conmpounds are administered i.v. Qzrt.MbdeiO explore their effects on

bl adder activity. The 35 5-HT,,, antagoni st WAY-100635 is given as a
positive control. Data are expressed as contraction interval (in 3 January
2007 - WD 2004FgG4 71 4rPeyeUSEobsy 0548719 nds ¢PBRUE2betor ¥ % g

appl i cation (hasah)estbetifedemwithesubcutanecus urethane (1.2 g/kg).

The trachea is cannulated with PE240 tubing to provide a

clear airway throughout the experiment. A midiine
abdominal incision is made and the left and right ureters
15 are isolated. The ureters are ligated distally (to

pievent escape of fluids from the bladder) and cannulated
proximally with PE10 tubing. The incision is closed using
4-0 silk sutures, leaving the PEL0 lines routed to the
exterior for the elimination of urine. ‘The bladder is
20 canulated via the transurethral route using PE50 tubing
inserted 2.5 cm béyond the urethral opening. This cannula
is gecured to the tall using tape gnd connected to a
preséure transducer. To prevent leakage from the bladder,
the cammula is tied tightly to the exterior urethral

25 opening using 4-0 gilk.

To initiate the micturition reflex, the bladder is .first
emptied by applying pressure to the lower abdomen, and
then Ffilled with normal saline in 100 increments {maximum
30 -= 2 ml) until spontaneous bladder contractions occurred
(typically 20-40 mmHg at a rate of one contraction every 2
to 3 minutes. Once a regular rhythm is established,
vehicle (saline) or Test Compounds are .administered i.v.
or i.p. to explore their effects on bladder activity. The
35 5-HT, antagonist WAY-100635 is given as a positive
control. Data are expressed as contraction interval {in



application of vehicle or test article. 4 Continuous Sl ow Transvesi cul ar

I nfusion (CSTlI) rat Model 5 Male Sprague Dawl ey rats wei ghdamgary 2007
approxi mately 300 g are used for the study. Rats are anaesthetized with
pent obar bi t one sodi um (50 ng/ kg, i.p). Through a nedian abdom nal

i nci sion, bladder is exposed and a pol yethyl ene 10 cannula (PE 50) is

i nt roduceadygd fbmod7e bl adder through a small cut opctteedessof the bl adder
and the cannula is secured with.a purse string suture. The other end of
the cannula is exteriorized subcut ag%usly at the dorsal neck area.
Simlarly, another cannula (PE 50) is“introduced 15 into the stonach
through a parapedial R4 N@dhgl b GRicMM (hadzhe, f bee agbek extieeri ori zed
subcut aneously to the ne(J;_k 18 Gijoor%--tT e_sirgi.cal wounds are closed with
Csilk 4-0 sut GPRVSREIThE aRT Al i allowed 10 recover with appropriate
post surgical care. On the follow ng day, the 20 animal is placed in a rat
restrainer. TheoQpacaRdsidhk thasvédizdier Ineenionl YT conmiedsd to a
pressure transducer as well as infusion punp through a three-way stopcock.
The bl addér voi di ng cycles are initiated b con:gn{a@g? ool Bf Usi on of nor mal
saline at theYpdt SHEPIIDPAFH Fatinesis “l"‘%p%) FErve voﬁygal ng-contractions are
recorded on auPeder £oit abthen- |stndy datRetsacdaP si BHGTEEBTH3RAr e Wt er an
recordi ng thechasrhovoidi ngdpat t on mbdkg ant pdur Thidvaht @stmediary or  vehicle
i s adninistereddireet bycinto, $i08mah ikheasghat kel a ipdiyagasend c cat heter

and the voi ding cycles_are nmoni,tor fQr Dnholi S3.M Gldtdt i on pressure
.and frequelr[?cyc () aca(?%urg’@t ed pe Ioofdgc%%dmca&f er ET 7 £at every 3.0

the treatment
mn interval pueby @dclRrakbtreforepPidtls ARAT tai‘gi §L%af%ntﬂug? et fromthe
mcturition frequencyithasahren stwdingopstaat Thanfareorewst 0Bt /min. The
effect of the cE%Iladrngei-ctﬁerio‘rized subcutanecusly at the dorsal neck

area.  Similarly, another cannula (PE 50) is introduced

15 into the stomach through a paramedian {:Lbdominal incision
with the free end exteriorized subcutandously to the neck
region. The surgical wounds are closed with silk 4-0
suture and the animal 1s allowed to recover with

' appropr.iate post surgical care. On the following day, the

20 animal is placed in a rat restrainer. The open end of the
bladder- cannula is connected to a pressure transducer as
well as infusion pump through a three-way stopcock. The
pladder voiding cycles are initiated by continuous_
infusion of normal saline at the rate of 100 pl/min. The

25  repetitive voiding contractions are recorded on a Power
Lab on-line data acquisition software. After an recording
the basgal voiding pattern for an hour, the test drug or
vehicle is administered directly into stomach through the’
intragastric catheter and the voiding cycles are monitored

30 for 5 hours. Micturition pressure and frequency are
_calculated before and after the treatment (at every 30 min .
interval) for each animal. Bladder capacity is calculated

from the micturition freguency, based on the constant

infusion of 100ul/min. The effect of the test drug is
35 expressed as a percentage of basal, pre-drug bladder
capacity. WAY 100635 is used as positive control for

comparison.



35 expressed as a percentage of basal, pre-drug bladder capacity. WAY
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wherein each R3 is independently -H' C -Cs straight chained or branched
“alkyl; aryl or heteroaryl,. 20 wherein the aryl or heter odrgnuary 2007
optionally substituted with one or nore -F, -C, -Br, -1, -R" straight

chai ned or branched Cy-C, alkyl, aryl, phenoxy or heteroaryl; and 25 where
two R3. noieties taken together can forma C3-C6 cycloal kyl; or a '

phar maceutweabdigs7accept abl e salt thereof. 3 Januar yce6do30M8s2004/ 004714 -
PCT/ US2003/ 021348 129 2. The conpound of claim1 having the structure: Ri
O R 1 HHEPOR~I~R 5 whereinj% R' R and R ‘are as defined in
claiml1. 3. The conpound of claim2 gvi ng the structure: N - Rp- J H Po
R, wherein R s Gl- &B,:5k6ai ght chained or branched al kyl 10 or aryl,.

wherein the aryl is optionally substituted with one or nore -F, -d, -Br,
-1, -R2, straight chained or branched Cl-C7 alkyl, aryl, phenoxy or
heteroaryl; ahd 1% GpErerd hevipg QR HF S as defined -in- cl-arm1.. - 4.

The conpound of claim 3 havi

5 wherein ----- is CH,, O, =-CO-, -CO,~, -CH,-CH,- ox -
CHCH-;

wherein t is 0 or 1, and where the cyclic ring

containing t is 5 or &-membered;

10
' wherain n is an integer from 1 to 6 inclusive;
wherein ee:a-.c:h'Rl and R, is independently -H, -F, -Cl, -
_ Br, -I; straight chained or branched C,-G, alkyl,
15 menoflucroalkyl ‘or pelyfluorcalkyl, aryl or

heteroaryl;

‘wherein each R; is independently -H; ¢,~C, straight

chained or branched alkyl; aryl or heterocaryl, — . -.--
20 wherein the aryl or hetercaxryl is opt ionally
asubstituted with one or wmore -F¥, -Cl, -Br, -I, -Ry,

straight chained or branched ¢;-C, alkyl, aryl,

phenoxy or heteroaryl; and

25 where two R, moieties taken together can form a C,-Cg -
cycloalkyl;

or a pharmaceutically acceptable salt thereof.



wherein n, R and R2 are as defined in claim1. 20 5. The %anpound of

claim4 having the structure: 3 January 2007 WO 2004/ 00471 danuary 2007
PCTI US2003/ 021348 130 fi < P Rx ~ |l wherein each R, and R2 is '
i ndependently -H, -F, -d, - Br, -I; straight chained or branched Cil-C7

al kyl, aryl 5 or heteroaryl; and wherein n is as defined in claiml. 6.

The conpowuhoofoerisai m5 having the structure: f Recfuszoddonizgs 10 wherein

R, and R2 are as defined in claim1. 7. The conpound of claim®6 having the
structure: /| o 15 wherein each By is as defined in claiml. B. The
conmpound of claim7 having the structure: 9. The conpound of claim?7
having the structure: 3 January 2007 WO 2004/004714 PCT/ US2003/021348 131
\' | RO-1 10. The conpound of claim7 having the structure: 11. The

compound of Cl al r‘?hg an\é'on to ecfa?i&aufth%nrgﬁg tﬁevgtgljctuijé:m

N ——
b 4
Ru/\l.}m
H
5 wherein n, R,, R, and R; are as defined in claim 1.
3. The compound of claim 2 having the structure:
N e
REMC l }/‘LT"N
i S_—
A L
Fa R|/<\_|}R,
By ; )
wherein R, is C,-C; straight chained or branched alkyl
10 or aryl, wherein the aryl is opticnally substituted
’ " with one or more -F, -Cl, -Br, -I, -R,, straight

chained or branched C;-C, alkyl, aryl, phenoxy or

heteroaryl; and
15 = wherein n, R, and R,-are as defined -in- olaim-l..— —-wem - .

4. The compound of claim 3 having the structure:

wherein n, R, and R, are as defined in claim 1.
20 ' '
. 5. The compound of claim 4 having the structure:



5 wherein each R is independently Hor C -C6 straight chained or branched
al kyl; and wherein n; R and R are as defined in claim 1. 3Japuarg 20dhe
conmpound of claim 11 having the structure: ' R \' | MR3 H \ ~f Rf
wherein each R, is Cl1-C6 straight chained or branched - al kyl; and 15
wherein R, and R, are as defined in claiml. 13. The conpound of claim12
havi ng t heveiobdeind €. 3 January 2007 WO 2004/ 0047 ériasahdskdsds03/ 021348 132
Ra W\ / i wherein each RL'is F, Cd, Br or Cl1-C3 alkyl; 5 wherein each R,
is independently Hor Cl1-C7 straight chained or branched al kyl; and s :
wherein R3 is as defined in claim1.139 14. The conpound of clai m 13 having
the structure: 15. The conpouynd of claim 2 _having the structure: R ~\ _
wherein the two R3 npieties ;amaj( rma C3- 15 C6 cycl oal kyl; and
wherein n, R and Ra are as dedi 16. The compound of claim
15 having the structure: 00 R2~= RAT\A' -

whereim each R, and R, is independently -H, -F, -c1, -
Br, -I; straight chained or branched C,-C, alkyl, aryl
5 - or heteroaryl; and

wherein n iz as defined in claim 1.

6. The compound of claim 5 having the structure:

10
wherein R, and R, are as defined in claim 1.
7. The compound of claim 6 having the structure:
i i
15 wherein each R, is as defined in claim 1.

8. The compound of claim 7 having the structure:

9. The compound of claim 7 having the structure:




WRf ~IJ'R, Ft, 20- R ; wherein the two R3 npoieties taken together forma
C, - Co6cycloal kyl; 3 January 2007 WO 2004/ 004714 PCT/ US20G3JanaB48)0I33

wherein each R, and R3 is independently -H, -F, -d, - Sr, -1; or straight
chai ned or branched Cl1-C, alkyl; and 5 wherein nis as defined in claim 1.
17. The compound of claim 16 having the structure: wp/~1 a X X 10
wherei N Rwo foa00ktae -F, -C, -Br, -1. 18. The conpogpfy&hosebiddsm 17 havi ng

the 'structure; a / | a X~ 19. The conpound of claim1 having the
structure: C /wR2 X RR 15 R mheﬁﬁjn n;, R R and R3 are as defined in
claim1l. 20..The conpound of claim19 having the structure: "o r o R2 \ |

"If-SR R
io.
1l.
N
B —!
% 4
~L
Ry &Ry
5 | T
' wherein each R, is independently H or C,-C, straight
chained or branched alkyl; and
wherein n, R, and R, are as defined in claim 1.
10 . o -
12. The compound of claim 11 having the structure:
. \3 Y.
R1/<\_l_’\/ﬂ|
"y H
wherein each R, is C,-C¢ straight chained or branched
7 alkyl; and '
15

wherein R, and R, are as defined in claim 1.

13. The compound of claim 12 having the structure: .



20 wherein R is Cl1-C6 straight chained or branched al kyl or aryl wherein
the aryl is optionally substituted 3 January 2007 WO 20043 0&ab#2007

PCT/ US2003/ 021348 tg 134 with one or nore -F, -d, -Br, -1, -R2, straight
chai ned or branched C1-C7 al kyl, aryl, phenoxy or heteroaryl; and 5
wherein n, R and R¥are as defined in claim1l. 21. The conpound of claim
20 havi ng womogisuct ure: 01 r Po r" wherein n, R papdsidnssg as defined in
claiml1. 10 22. The conpound of claim 21 having the structure: wherein n,
R and Rz are as defined in claim1l. .55 23. The conpound of claim 22

havi ng the structure:. x IWwherein each R and R is independently -H,
-F, -d, Br, -1; straight, chained or S L-C, alkyl. 20 24. The
conmpound of claim 23 having 1 anuary 2007 WO 2004/004714
PCTI US2003/ 021348 135 wher S dently -F, -d, -Br, -1;

or straight chained or branchedA? The conpound of claim 24
having the structure: t / a x~ {™% F d

wherein each R, is F, Cl, Br or C,-C, alkyl;

5 wherein each R, ig independently H or (,~C, straight
chained or branched alkyl; and

wherein R, is as defined in claim 1.
10 14. The compound of claim 13 having the structure:
ci .
} /\/
| \Q\/{H O%

15. fThe compound of claim 2 having the structuxe:

Re
Nl ¥
N | N —
\
™ RI/Q‘_l_}/ Ry
Ry .

I

wherein the two R, moleties taken together form a C,-

i5 ¢, cycloalkyl; and

wherein n, R, and R, are as defined in claim 1.

16. The compound of claim 15 having the structure:
X
]// o
R | [N
S " —
Ry % 4
o R,/\\_|J_R1
Re

20
. wherein the two R, moieties taken together form a C,-
C¢ cycloalkyl; '



5\ 26. The compound of claim 23 having the structure: U wherein R is F,
a, Br, | or C1=C, straight chained or branched al kyl. 10323@nuarhe0@dnpound
of claim 26 having the structure: \ x \ / 28. The conpound of claim 26 .
having the structure: / o\ x 00 15\ | 29. A conmpound having the
structure: 3 January 2007 = WD 2004/ 004714 PCT/ US2003/021345 136 O X R NN

H O\ / Rwgloipigin each R is independently H, F,chusmgmmg\l or c,-C

strai ght chained or branched alkyl; 5 wherein Xis 0; and wherein n
is an integer from1l to 6 inclusive. 1; 30. The corrpound of claim 29
having the structure: O NN R H 0\/ wherein each R is-independently

H F, O or Br; angherein each R, and R, is independently -H, -F, -C1, -
Br, -I; or straight chained or branched C,-C, alkyl;
and

5 wherein n is as defined in claim 1.

17. The compound of claim 16 having the structure:

Ry
2 Q
%N\O%

10 wherein R, i, -H, -F, -C1, -Br, -I.

18. The compound of claim 17 having the structure:

c.n/\/\ 53

19. The compound of claim 1 having the structure:

% 4
RA')\M
15 . ) ' Ry ;

wherein n; R,, R, and R, are as defined in claim 1.

20. The compound of claim 19 having the structure:

O

! | { [_}....,.
Rgm—s— In
AN H —
% 4
fs R1A }N
Ry ; .
20 wherein R; is C-C; straight chained or branched alkyl

or aryl wherein the aryl is optiomally substituted



-15 wherein n is an integer from1 to 6 inclusive. 31. The conpound of
~claim 30 having the structurez O NN OG R2 H- 20 R2 \/\heggéﬁyae)agdn)?Rz_is
i ndependently H, F, C or Br; and wherein nis an integer from3 to 6
inclusive. 25 137 3 January 2007 wherein each R2 is F, C or Br. 33. The
conmpound of claim 31 having the structure: % ONN FeH F 34. A

phar maceutyEabsyeoiPosi tion which conprises a ther aggpuhibgialibyg ef fective
amount of a conpound of claim1 and a pharnmaceutically acceptable carrier.
35. A pharnaceutical conposition mad y adm xing.a conpound of claim1.
and a pharmaceutically acceptable cartier. 36. A process for nmking a :
pharmaceuti cal conpesi tdn@N orCRPEI si;.-ng ~-gdm xﬁ;ng a,comoumtkaabhicl aim 1 and a
phar maceutical |y acceptable carrier. Leift clonp%und of claim1l in

the manufacture ofchHeinefdPt aREARCEEEY ﬂﬁ? t E(ya]trre E387%0r Ter nedi at ed

“by the MCHL receptiier&By1Thaause of claim 37, wher e| n a therapeutically
5 wherein n, R, and R, are as defined in claim 1.

21. The compound of claim 20 having the structure:

. wherein n, R, and R, are as defined in claim 1.

16 .
22. The compound of claim 21 having the structure:

wherein n, R, and R, are as defined in claim 1.

15 23. The compound of claim 22 having the structure:

O

-

3,

RA f/

ST ;

wherein each R, and R, is independently -H, -F, -Cc1, -
Br, -I; straight chained or branched C,-C, alkyl.

20 .24. The compound of claim 23 having the structure:

Q f'@g




effective anount of a conpound of claim1l is between about 0.03 and about
300 ng. 39. The use of claim37, wherein the disorder is sgeaafespgb@y 40.
The use of claim 37, wherein the disorder is anxiety. 3 January 2007 138
41. The use of claim 37, wherein the disorder is obesity. 42. The use of
claim 37, wherein the disorder is urge incontinence. 43. Use of a conpound
of cl ai m Iyg Bedoersmanuf acture of a nedi cament for pefeabdsRgza Subj ect
suffering from depression, anxiety, urge incontinence or obesity. 44. The

use of claim43 wherein a therapeutically effective anount of a conpound

of claim1 is an anount between about™0.03 and about 300 ng. 45. The use
of claim43, wherguarthe Subj©cls siHibpemient orrfepriesston.~-1460r The use of
claim43, wherein ?—H:b L SUES @LsnafdmomLanxighy,. 47. The use of claim
43, wherein the SUE%]Q%C sjﬁﬁ%eres from obesity 48 The use of claim 43,

wherein the subject suffers from urge incontinence.
25. The compound of claim 24 having the structure:

: N
5

5
26. The compound of claim 23 having the structure:
g Fﬁo@
wherein R, is F, Cl, Br, I or C,~C, straight chained
- or branched alkyl.
10 '
27. The compound of c¢laim 26 having the structure:
. o .
o
ﬂ
'28. The compound of claim 26 having the structure:
1]
o
15

29, A compound having the structure:
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30.

31.

wherein each R, is independently H, F, Cl, Br, CN or
C,-C, straight chained or branched alkyl;

wherein X is CH, or 0; and
wherein n is an integer from 1 to 6 inclusive.

The compound of claim 29 having the structure:

wherein each R, is independently H, ¥, Cl or Br; and
wherein n is an integer from 1 to 6 inclusive.
The compound of claim 30 having the structure:
o]
| . /(/‘)H\N
Rz H

Rs ;

wherein each R2 is independently H, F, Cl or Br; and

wherein n is an integer from 3 to 6 inclusive.
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34,

35.

36.
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38.

39.
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wherein each R, is F, Cl or Br.

The compound of claim 31 having the structure:

0
N/\/\/
H

N X
\_/

F
A pharmaceutical composition which comprises a
therapeutically effective amount of a compound of

claim 1 and a pharmaceutically acceptable carrier.

A pharmaceutical composition made by admixing a
compound of claim 1 and a pharmaceutically

acceptable carrier.

A process for making a pharmaceutical composition
comprising admixing a compound of claim 1 and a

pharmaceutically acceptable carrier.

Use of a compound of claim 1 in the manufacture of a
medicament for the treatment of a disorder mediated

by the MCH1 receptor.

The use of claim 37, wherein a therapeutically

effective amount of a compound of claim 1 is between

about 0.03 and about 300 mg.

The use of claim 37, wherein the disorder is
depression,

The use of claim 37, wherein the disorder is

anxiety.
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46.

47,
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The wuse of claim 37, wherein the disorder is

obesity.

The use of claim 37, wherein the disorder is urge

incontinence.

Use of a compound of claim 1 in the manufacture of a
medicament for treating a subject sufferiﬁg from

depression, anxiety, urge incontinence or obesity.
The wuse of «claim 43 wherein a therapeutically
effective amount of a compound of claim 1 is an

amount between about 0.03 and about 300 mg.

The use of claim 43, wherein the subject suffers

from depression.

The use of c¢laim 43, wherein the subject suffers

from anxiety.

- The use of claim 43, wherein the subject suffers

- from obesity.

The use of claim 43, wherein the subject suffers from

‘urge incontinence.



