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the specification immediately preceding the claims.

15 The disclosure of these publications in their entireiies
are hereby incorporated by reference into this application
to describe more fully the state of the art to which this

invention pertains.

20 PBACKGROUND OF THE INVENTION

Melanin-concentrating hormone (MCH} is a cyclic peptide
originélly' isolated from  salmonid (téleost fish)
pituitaries (Kawauchi et al., 1983). In fish the 17 amino
25 acid peptide causes aggregation of melanin. within the
melanophores and inhibits the releasg of ACTH} acting as a
functionél antagonist of «-MSH. Mammalian MCH (19 -amino
acids) is highly conserved between rat, mouse, and human,
exhibiting 100% amino acid identity, but its physiqlogical
30 roles are less clear. MCH has been reported to
participate'in a variety of processes including feeding,
water balance, energy metabolism, general
arousal/attention state, memory and cognitive functions,

and psychiatrib disorders (for reviews, see Baker, 1991;




and psychiatric disorders (for reviews, see Baker, 1991; 29 Decenber 2006
WO 2004/ 005257 PCT/ US2003/ 021391 -2- Baker, 1994; Nahompg B3&8dbetduiogoe et
al., 1996) . Its role in feeding or body weight regulation is supported by
a recent Nature publication (Qu et al., 1996) denonstrating that MCH is
overexpressed in the hypothal anus of ob/ob 5 nmice conpared with ob/+ mnice,
and that wazw#esfurther increased MCH nRNA i n bachusweseizand nornal mnice
during fasting. MCH al so stimnul at_eéj feeding in normal rats when injected

into the lateral ventricles (Rossi ‘et al., 1997). 10 MCH al so has been

reported taq, functignpal nt ni & e havi ¢yl etfgectgeof a- MSH
(Mller et OBé"‘Ikg,r' f&gg' I\*(%ﬁghlg%?'e%%g}g,g ?Ltggé%; '_Sanceﬁez et al. e 1997); in
addi tion, st gissdinmaomhofysHBIFY FePRtIEa8e IPOREPRARNAY| BVefs while

decr easi ng fhentVGH tREE AL QEafiloaplaMad appMatdp 6 nRNAdnevedisng5 (Presse et
al ., 1992). Thus MCH may serve as an .integrati neur.op pde involved in
the reacti oo™t ras87 e TEPRRTT™%as™ ﬁh?hggl?%t53¥§ I?Soncr%f&%aﬁe)di ng and sexual
acti vitys (Baker cofi99td KatgebAt wilce, 2806¥hatR0faFhendy| SFvgiecal ef fects of

MCH are beljeved Loybe MRG akedotRY oSRECkh Cnd8RePHOES. adkikgi tiated |igand
([3H -MCH) was reported to exhibit specjfic binding to brain nenbranes.

but was unuSbing-f obCE athiPat AR $88 2% 3 nB THRdr 2T ity nor Brmax
wer e det er ninjeétddDipzdzhandtEber lvent 25149 9Rpss Radi ol adilAdti.on. of the
tyrosine at position thirteen resulted in a ligand with dramatically
reduced biological activity (see Drozdz and Eberle, 1995) . . In
contrastQ tHed pbaii diredberit irsRoBedt ke RoAtienalogurntagonize the

behavioral effects of o=-MSH (Miller et al., 1993; Gonzalez

et al, 1996; Sanchez et al., 1997); in addition, stress

has been shown to increase POMC mRNA levels while

decreasing the MCH precursor preproMCH (ppMCH) mRNA levels

15 (Presse et al., 1992}. Thus MCH may serve as an
integrative neuropeptide involved in the reaction to
stress, as well as in the regulation of feeding and sexual

activity (Baker, 1991; EKnigge et al., 19296).

20 The biological effects of MCH are believed to be mediated .
by specific receptors. A tritiated ligand ([H]-MCH) was
reported to exhibit specific binding to brain membranes
but was unusable for saturation analyses, so neither
affinity nor By, were determined (Drozdz and Eberle,

.25 1995). Radioiodination. of the tyrosine at position
thirteen resulted in a ligand with dramatically reduced
biological activity (see Drozdz and Eberle, 1385). . In
contrast, the radioicdination of the MCH analogue
[Phe®®, Tyr'®] -MCH was successful {Drozdz et al., 1995); the

30 ligand retained biological activity and exhibited specific
binding to & variety of cell lines including mouse

melanoma (Bl6-Fl, G4F, and G4F-7), PClZ2, and COS cells.




[ Phel3, Tyr 19] - MCH was successf ul (Drozdz et al., 1995); the 30 |igand
retai ned biological activity and exhibited specific bindhagmher gogari ety

of cell lines including nouse nelanoma (B16-F1, GA4F, and (4F-7), PCl2, and
COS cell's. 29 Decenmber 2006 WD 2004/ 005257 PCT/ US2003/ 021391 In AF-7
cells, the KD = 0.118nM and the Bmax -1100 sites/cell. Inportantly, the

bi ndi ng wae 2me@tosisnhi bited by a-MSH but was weakl yearndsiobsesh by rat ANF (Ki
= 116 nMvs. 12 nMfor native MCH) (Drozdz et al., 1995). Mirre 5 recently
specific MCH binding was reported T# transforned keratinocytes (Burgaud et

al ., 1997) and nelanonma cells _(Drozd al .., 98), wher. phot o- cr oss
li nki ng st udl e F-duggeti- ¢ hat F‘he récéﬁt“‘% 58 zi&%e%‘? aneelplﬁgt ein with an

appar ent nodieen) @l ivei mipbrodntd s, Sthek Daddionswasc oapatHidbétad dXi t h t he
ol ecul ar vl @01, [a0ge Byt anGECR SuRprEaThY (@1 - ragept aes, No

r adi oaut or ali GgrAphi ¢ st Gdies recept qr é?l i zat H\g)n using this
ligand haveldhewh Feporebiie aliHet (Drf?jdzl'hétl Gdal i Zaeron ardd=Bi ol ogi cal
activitiges fc.NA peptide wsuggasting hads trhporreduliat tomsébrdBH recept or
activity may be useful in a nunber, of apeut i o -appl | catisons. The role
of MCH in fEFAFMRPIYEST héPHEEr? char &6t erlltggz{j lféj potential clinical
‘uses. MCH i eorexqr esseslin 199%6) | avberd Q@thmﬁﬁ%%ﬂg s5uPeEi n ar ea

| npl i cat ed ;L{x&, qkbe ﬁ%QUltﬁE'QQcébftortm [ $tndddafdingeie & idtrornet al ., 1997);
recently orexins whi ch ? ggt eont orgmgenéo% gjt%rlts have been

shown to hagkpayerly %qlﬁFF%fr I“é?&gFFzﬁ PH 't he Trateral hypot hal amus -
(Sakur aig et widh. tnel 38FculNEHIeHNA i’aﬁlgbevéltshel @lPQH’]ISSP‘th&WHlY edi on are

I ncreased | n creg‘l:: Srsa:f t erNgA' radioautoradiographic studies of MCH
receptor localization using this ligand have been reported

as yet.

15 The localization and biological activities of MCH peptide
suggest that the modulation of MCH receptor activity may
"be useful in a number of therapeutic applications. The
role of MCH in feeding is the best characterized of its
potential clinical uses. MCH is expressed in the lateral
20 hypothalamus, a brain area implicated in the regulation of
thirst and bunger (Grillon et al., 1997); recently orexins
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 wmRNA
95 levels in this brain region are increased in rats after 24
hours of food-deprivation (Hervé and Fellman, 1997);
after insulin injection, a significant increase _in the
abundance and staining intensity of MCH immunoreactive
perikarya and fibres was observed concurrent with a
30 significant increase in the level of MCH mRNA (Bahjaoui-

Bouhaddi et al., 1984).




hour St'Of food-plep_r;yati on (Herve and Fell man, 1997); after insulin
injection, a significant increase in the abundance an Wa¥ joagt ensi t
of MCH immunoreactive perikarya and fibres was observgﬁ?ﬁgﬂgr&?eor?? W th Zl
30 significant increase in the |l evel of MCH nRNA (Bahjaoui - Bouhaddi et
al., 1994). 29 Decenber 2006 WO 2004/005257 PCT/ US2003/021391 -4-

Consi st erWoio4/¥sashe ability of MCH to stinmul ate foedivsgoymissrats (Rossi et
al., 1997) is the observation that MCH nRNA |evels are upregulated in the
hypot hal anmi of obese ob/ob nice (Qi”et al., 1996), and decreased in the

hypot hal am 5 of rats treated w.th | j wh ogl. iyt - d bod

wei ght gai neongigtets gL 8ad l%%aﬁ%%gﬁ)#%aftgp%gg?é&&? oagct gsya
functional patsagredsst edfalt.hel®l)anocdet Prserypsi@mtpat iMCH ®f¥ects on food
pLake and Olkd1Qr I0Cp REEl ALLOBn AP IHRA of sbese obob

(hypot hal anopi t ui renal 10 axis) (Ludw g et al. 998).. Toget her
t hese data sigpge®r at 3ole PP 'eﬁﬂgg%?ﬁﬁ%‘s‘ﬁﬁ}ﬁi ﬁﬁ"thyﬁioé:éﬂ?a Y on gf ener gy
bal ance gndyf esR@NIeebSWieRS lefiid, pmadedefoadr dttadralked Paly t he

devel opnment of specific_conpounds _acti re t r use in the
treatment oFePBEsFtYEant’ satqggsés]%cri%serde{eg?@% |sc}r'defri§}? a%ég.{slo speci es

studied to dat ect aamaporfupotidneh ehtadsaishedf oifde ot R cel | group
occupi es a [alh@r GONstantssd-@6alhONtdoll, inftase aneasnofhotchend at er al

“hypot hal anus™ and 20 subt hal anus where th ie and.ma
the so-cal | 8ecTed%e? apyaif dabe ﬁ%ﬁ*&?f’%ﬁa‘é“."l’ B e be O il

e | ése "’invol ve substanti al
stri at oapangdxpal (Labfidgat glat hvedps . Together these data suggest a

role for endogenous MCH in the regulation of energy
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-

15 related disorders.

In all species studied to date, a major portion of the
neurcns of the MCH cell group occupies a rather constant
location in. those areas of the lateral hypothalamus and
20 subthalamus where they lie and may be a part of some of
the so-called ‘“extrapyramidal” motor circuits. These
involve substantial striato- and pallidofugal pathways
involving the thalamus and cerebral -cortex, hypothalamic
areas, and reciprocal connections to subthalamic nucleus,
25 substantia nigra, and mid—brain centers (Bittencourt et
al., 1992;. In their location, the MCH cell group may
offer a bridge or mechanism for expressing hypothalanic
visceral activity with appropriate and coordinated motor
activity. Clinically it may be of some value to consider
30 the involvement of this MCH system in movement disorders,
such as Parkinson=s disease and Huntingdon’s Chorea in

which extrapyramidal circuits are known to be involved.




i nvol ving the thal anus and cerebral cortex, hypothalam c areas, and

reci procal connections to subthal am c nucl eus, 25 subst@mhéambedims and

m d-brain centers (Bittencourt et al., 1992). In their |ocation, the MCH
cell group may offer a bridge or nechani smfor expressing hypothal am c
visceral activity with appropriate and coordi nated notor activity.

d i ni cal I'wopau4/vpazs7 be of sone val ue to consi der 30 mchmasiomvolisyenent of this
MCH systemin novenent disorders, such as Parkinson=s di sease and

Hunti ngdon's Chorea in which ext r"aﬁﬁyrarri dal circuits are known to be

i nvol ved. 29 Decenber 2006 WO 2004/005257 PCT/ US2003/021391 -5- Human
genetic |linkage studies have |ocated authentic. hMCH |oci _on chronosone 12
(12423- 24) mmrsh tdemeviy ildnkadeVBEuiins hapn LIFRsRDsHITEeREics§H9 13) (Pedeut our
et al., 1994), LOGHS.Rsid82% 1hpalpej dag Wid RasidmchecH aowhi ch aut osonal

0
domi nant cere%e‘h ar ataxia type Il (S as .be pp Aubur ger et
al ., 1992; opepyEoapney|, ,(5"![1@9%). ('Fﬁ%%u%ézf%rs%café'bgir%:?gﬁ'seg%ﬁlééjrodegenerati ve

di sorders, i2qeb-udi ngoiraiided i wdpbntocerebel Itar #bi@phyLtEO™EUrt hernore, the

gene for Darier's disea NMRPPEGtabd hLCWSed 2@d3e@4 (Craddock et
al ., 1993) .domtﬁ?’n&efeg&flﬁ%ﬁ%&%ﬁggc Aract e(raéi%zed bryjragéi)ﬁor ities |

‘ker at i nocyt @ubdiuesi it amel neb%8F iTRRESS8E - s0 5 fatfes. In view of
“the functiqak,andciigut oanatirbasdencpativer ndsofddrhe Mok udéngal systemin

the rat and hupan = brai ns, 1L‘Lhe I\Q;i]%,ene may represent a good candi date for
SCA2 or DardePliogPRedee=* 1At t&Skitigly, diseases with

10
Furthermore, the gene for Darier’s disease, has been

mapped to locus 12923-24 (Craddock et al., 1993).
parier’s disease is characterized by abnormalities I
keratinocyte adhesion and mental illnesses in some
15 families. In view of the functional and neurocanatomical’
patterns of the MCH neural system in the rat and human
brains, the MCH gene may represent a good candidate for
SCA? or Darier’s disease. Interestingly, diseases with
high social impact have been mapped to this locus.
20 Indeed, the gene responsible for chronic or acute forms of
spinal muscular atrophies has been assigned to chromoscme
5qi2-13 using genetic linkage analysis (Melki et al.,
1990; Westbrook et al., 19232}. Furthermore, independent
lines of evidence support the assignment of a major
25  schizophrenia locus to chromosome 5¢l1.2-13.3 (Sherrington
et al., 1988; Bassett et al., 1988; Gilliam et al., 1989).
The above studies suggest that MCH may play a ;ole in

neurodegenerative diseases and disorders of emotion.

30 Additiomal  therapeutic applications' for  MCH-related
compounds are suggested by the observed effects of MCH in

other biological systems. For example, MCH may regulate




hi gh soci al inpact have been mapped to this |ocus. 20 |Indeed, the gene
responsible for chronic or acute forms of spinal nuscuybhgdsecatbaR0gs has
been assigned to chronmosone 5gl12-13 using genetic |inkage analysis (Ml Kki
et al., 1990; Westbrook et al., 1992). Furthernore, independent |ines of
evi dence support the assignnment of a major 25 schizophrenia locus to
chronosomeo 2440587 13. 3 (Sherrington et al., 1988pcRasmetizizet al ., 1988;
Glliamet al., 1989). The above %tudies suggest that MCH may play a role

in neurodegenerative di seases and di sorders of enotion. 30 Additional

therapeutic_applicatiops for M3Er ed. cenpaunds,tare suggested by the
obser ved efrF%]g{)déch’fv ROt hjér ﬁ%% o%?cal syst ens.- For ixarrpl e, MCH may
regul ate 2%rDeveibes 2O0ECHE WO 1052 5PWBET 0850 0% 82 £541° - 6

reproductive fungtibonssi nayele and, f esmjestals. tMiH McHanseyi pts and MCH
peptide were found within germcells .in.test 1.raks, suggesting
that MCH n@yrtisaPeitipates® r‘fegl SFPEETY AP %R/vadﬁl%%%cfpg?gd})ﬁ erentiation of 5
early sperratDE\HpesmitdeyvéeuHetviah, et 1906) 19MIH | MCBciwd@ctetrectly into the
medi al preoptic.are VP o] vant roogdial  Rved eugupo¥MN) ost i mul at ed

sexual acti llx?{%/cl?’n‘ ilflée?ralqc?er agngdl( Gonzal 67 et al . 1998) i n_ovariectoni zed
rats primedentidnegial aficarus MBSt FRmEeER | 318RFhi 3THGTTH WBr mone (LH)

rel ease Whigdega BtiztMCHGama18£r sEn &1hi bisber. LHIn r eteedset@andal ez et al .,

1997). The zona incerta, which .contajis q;lar.ge4Papulali-9Rg0f MCH cel |
bodi es, has@tpr 85?%%Ivtﬁeeen5%fa%lﬁ?i'fﬁ{§ 5’?145@{ egul atory site for the

pre- ovul@mt olymdrd dURgerefhemKehile aptidiCH aggggyum inhibited LH

release (Gonzalez et al., 19%7). The =zona incerta, which

contains a large population of MCH cell bodies, has
previcusly been identified as a regulatory site foxr the

pre-ovulatory LH surge {MacKenzie et al., 1984).

15
MCH has been reported to influence release of pituitary
hormones including ACTH and oxytocin. MCH analogues may
also be useful in treating epilepsy. In the PTZ selzure

model, injectiioh of MCH prior to seizure induction
20 prevented seizure activity in both rats and guinea .pigs,
suggesting that MCH-containing neurons may participate in
the neural circuitry underlying PTZ-induced seizure
(Knigge and Wagner, 1997). MCH has also been observed to
affect behavioral correlates of cognitive functions. MCH
25 treatment hastened extinction of the passive avoidance
response in rats (McBride et al., 1994), raising the
possibility - thdt MCH receptor antagonists may be
beneficial for memory storage and/or retention. A
possible role for MCH in the modulation or perception of
30 pain 1s supported by the dense innervation of the
periagueductal  grey {PAG) by MCH-positive  fibers.
 Finally, MCH may participate in the regulation of fluid




15 MCH has been reported to influence release of pituitary hornones

i ncluding ACTH and oxytocin. MCH anal ogues may al so begys&hiibes Jhokr €ati ng
epi l epsy. In the PTZ seizure nodel, injection of MCH prior to seizure

i nduction 20 prevented seizure activity in both rats and gui nea pigs,
suggesting that MCH containing neurons may participate in the neural

ci rcui trywonaegdsasr ng PTZ-1 nduced sei zure (Kni gge mndisidgnes: 1997). MCH
has al so been observed to affect behavioral correlates of cognitive
functions. MCH 25 treatnent hastened extinction of the passive avoi dance

‘response in,rats ( id t al ., 94) , L8120 .1, 9sSdi ity that MCH
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(PAG by MCH positive fibers. Finally, MCH may_participate in the
regul ati on PREFH f@teeéé%létrm%og%e 55663/ 565%57 BT 03/ 021391 -7-

i nt ake. bCVrégufiusson aakadChE itheconsici,otrbe sheep tpr bdlicetde dhalreti c,

natriureticy..and kaliuretj e, changes.ife r 65R9PSE id AHenckasAd pl asma vol une
(Parkes, lg%ﬁ.maﬁlo%& %ér% %r% aglget%gm %al dat a rleportei ng the presence of

MCH i n fluierBrebdl &Lerd bapeessadts ERPHFELH, the results indicate that
MCH may be an inportant peptide involved in the central control of fluid
honeost asi s

ot 5] S BT e LSRRtk 3 St 00 gl o0 ocepto
' 10 has recently been published (Chambers et al., 1999; Saito
et al., 1999). These groups identified .MCH as the
endogenous ligand for the human orphan G-protein coupled
receptor SLC-1 (Lakaye et al., 1998) . The zat homologue
of this receptor (now called MCH-1) was reported to be
15 localized in regions of the rat brain associated with
feeding behavior (e.g. dorsomedial and ventromedial
hypothalamus). The link between MCH-1 and the effects of
MCH on feeding has been strengthened by recent reports on
the phenotype of MCH-1 knockout mice. Two groups have
20 shown independently -{(Marsh et al, 2002; Chen et al, 2002)
that the targeted disruption of the MCH-1 receptor gene
{McB-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
25 mass is attributed to an increase in metabolism. Each
group demonstrated that the MCH-1 knockout mice are
resistant to diet-induced obesity, and generally exhibit

weights similat to littermates maintained on regular chow.

30 Finally, synthetic antagonist molecules for the MCH-1
receptor have now been described in the literature.

Bednarek et al. (2002) have reported on the synthesis of




et al., 1999). These groups identified MCH as the endogenous |igand for
the human orphan G protein coupled receptor SLC-1 (Lakayscehbal20061998) .
The rat honol ogue of this receptor (now called MCH 1) was reported to be
15 localized in regions of the rat brain associated wth feeding behavior
(e.g. dorsonedi al and ventronedial hypothal amus). The |ink between MCH 1
and the evbemy/@mszt MCH on feedi ng has been strengicresmobdiser ecent reports
on the phenotype of MCH 1 knockout_mce. Two groups have 20 shown

i ndependently (Marsh et al, 2002; hen et al, 2002) that-the targeted

di sruption of th c ( MChH: NoGko mce results in
ani mal s t hdt-94r Ffllwﬂ%% g‘?e([:) u?&gfrlgt T edn g% it a\(ilg1 g&e%:lrﬂégrsled body nass
relative ta withdk tmppecilet @@faaramesﬁ; of ECHtd chandeer (f56HPeds ¥ass i s
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exhi bit weigRE%°&i fhaPi o high ¢ 2y HErEE onre chow. 30
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been described in the |iter gharek et..abroved0P2iRave reported on
the synt hesi"GiRt" Sopouisake Anffes rYPEHOTGE rElerBbrove) 0S2003/ 021391 - 8-

hi gh affi nlapylpmmdeoénfﬁcéﬂgonﬂ'%%s? Setarretidate HWEdsErHEYY 8fsmal |l nol ecul e
ant agoni st .f MG kchas beaiodeseabhedtbyo tEakelopwaiwt. al . (Takekawa et

al ., 2002). This compound, T-226296, exhibits high affinity for the MCH 1
receptor 5 (-5-9 nMfor rat and human MCH 1), and was shown to inhibit

f ood i ntcakervirnbkeigedtepy ihhevi ntowac eceBicvents | bafear tested MCH1

antagonists in several animal models that are well known
as predictive for the efficacy of compounds in humans
{Borowsky, et al. ,. Nature Medicine 2003). These
experiments indicate that MCH1 antagonists are useful to
15 treat obesity, depression, anxiety, as well as urinary

disorders.

Herein, we report the synthesis of secondary amino
anilinic piperidines that bind %o the cloned human
20 melanin-concentrating hormone-1 {MCH1) receptor.
Additionally, these compounds selectively bind to the
MCHl-receptor against other cloned G-protein coupled
recept-or. The ability to dinhibit the activation of the
cloned receptor as measured in .in vitro assays is

25 disclosed.

Furthermore, the compounds of the present invention may
also be used to treat abnormal conditions media-ted by
inactivation of +the MCH-1 .receptor such as feeding
30 disorders {cbesity, bulimia and Dbulimia nervosa),
sexual/reproductive disorders, depression, anxiety,

depression and anxiety, epileptic seizure, hypertension,




application of MCH These data validate the strategy of wusing an MCH 1
receptor antagonist to treat obesity. 10 Furthernore, 5 B @6UdI €S,
we have tested MCHL antagonists in several aninmal nodels that are well
known as predictive for the efficacy of conpounds in humans (Borowsky, at
al ., Nature Medicine 2003). These experinents indicate that MCH

ant agoni swe 2@wenszssef ul to 15 treat obesity, depressmmsoosnwety, as well as
urinary disorders. Herein, we report the synthesis of secondary am no
anilinic piperidines that bind to fhe cl oned human 20

mel ani n-concentrati hor mone- 1 |.) re or Ltio y, these
conpounds s%?ré%fﬁe{}@m%ﬁ‘&g?b t%&%@ﬁ%& o?ai;%g%hstg%{e er cloned

G protein cdighedznceecept any Thedidghehi iy wgch niHiIP 1He UctPvati on of the
cloned receplQr . AS.NEASHMLE% HAnéfidkir 0 assays is 25 di'sclosed.

Furt hernore, the conmpounds of the present invention may also be used to
treat abnornal conditions nediated by inactivation of the MCH 1 receptor
such as §eegi n@adtidd, seidebspduabesst yhe bpresainta iamenthiohi maw beer vosa) ,
sexual / reproducti ve di sorder SSi00, Xi-ety i on and

anxi ety, epfi¥pticc rseg‘fcfurtg,g %?/d eﬁ?a:es%s?%n,g ﬁg@éggen%gtqg(%%ésm 2004/ 005257
'PCT/ US2003/ 012 3&avpoBndsc exfe gl  HFeABRY hiRfert ¥ gedt iFe Year t*f ai l ure, sleep
di st ur bances, Q" wAiha-¢NdbtdeB.i N whi ch antagoni sm of an MCHL receptor nay
be beneficial. 5 In addition, the conpounds of the present invention may be

10




used to reduce the body mass of a subject. Furthernore, the conpounds of
the present invention may be used to treat urinary di %ﬁﬁ@c@&b?%oaf?
Decenber 2006 WD 2004/ 005257 PCT/ US2003/021391 -10- Summary o e
Invention In a first aspect of the present invention, there is provided a
conpound having the structure: AAI,BNZ / 5H H R R wherein each A
i's indepeﬁﬂé?ﬂ"?‘ﬂ‘?zst, -F, -d,; -Br, -1, -CN, NO02, RGHESHOIIPKi ght chai ned
or branched C1-C7 al kyl; 10 whereingeach B is independently N or CH,
wherein Z is CO or $02; wherein each R is independently -H, -F or straight
chai ned 15gfhaby 3BCHRD rhdedefodl Kyl , nonofl uoroal kyl or pol yfl uoroal kyl ;
wherein R4 TS TndépendentlTy -OR3, -NHR3, -SR3, =COR3, straight chained or
branched CIeCraakkybt mepelhuasoatkyl prefeft Bakkhkyenoaldule aryl or
heteroaryl, wherein the aryl or heteroaryl is optional fy substituted with
one  or nor PrHided a cgmpopnd. pRping the refigttudedi ned or branched Cl- C7
al kyl; 25 wherein each R3is in fidently -H;, straight chained or

branched C1-C7 al kyl, nonofl uor kyl or polyfluoroal kyl; aryl or

het eroaryl, wherein the aryl r,@%%(yfh IS
B n
5 y-N R R ;

wherein each A is independently -#, -F, -Cl, -Br, -I, -CN,

-NQ;, -OR3y or straight chained or branched C;~Cy alkyl;
10 wherein each B is independently N oxr CH;

wherein 2 is CO or S0z;

wherein each R is independently -H, -F or straight chained
15 or branched Ci-Co alkyl, monofluorocalkyl or

polyflucrcalkyl;

wherein R; is independently =-ORj, -NHR;, =5Rs, =CORgs,
straight chained or branched C3;-C; alkyl, monofluorocalkyl

20 or polyfluoroalkyl, aryl or heteroaryl, wherein the aryl
or heterocaryl is opﬁionally substituted with one or more -
F, -cl, -Br, ~I, ~ORs, or straight chained or branched C;-
Cy; alkyl;

25 wherein each Rs 1s independently -H; straight chained or
branched C;~Cy alkyl, monofluorcalkyl or polyfluorocalkyl;

aryl or heterocaryl, wherein the aryl or hetercaryl is

optionally substituted with one or more -F, -Cl, -Br, -I,

~NO;, -CN, -ORp, or -NHRz;




optionally substituted with one or nore -F, -d, -1, -NQ2, CN - OR2,
or -NHR2; 29 Decenber 2006 -11 wherein each R2 is Ind%@QﬂQ&P
strai ght chained or branched Cl-C7 al kyl, aryl or heteroaryl, ereln t he
aryl or heteroaryl is optionally substituted with one or nore - 5 F, -,
-Br, -1, -NO2, -CN, and wherein nis an integer from1l1l to 6 inclusive; or
a pharmaceutically acceptable salt thereof. 10 In a second aspect of the
present invention, there is providé# a pharnaceutical conposition
conprising a conpound as defined in the first aspect and a 15
pharmaceutically acceptable carrier. In a third aspect of the present
i nvention, {h&feln aaayhﬂedsalﬁ&ﬂkﬁ&aﬁﬂ@ieal sorgightt ciingader by adm xing a
conmpound as _defin t irst.aspect and ceuti |y acceptable
carrier. bfancé & odr {911 ri% {ectarfl ?ﬁ%e rrec"saerﬁ? |%§%§?oﬁ% %gire is provided
a process fgr ek FoRy YA phm‘mgmhycalllbste’emﬁ%W%ifomf@oﬁf)ﬂﬁ@?’ng admi xi ng a
conpoundsaste&ﬂneqh:|nIth@0;|L§ﬁ aspect and a pharmaceutically acceptable
25' carrier. Inafifth aspect of the present invention, there is
provi ded the use of a conmpound as defined in the first aspect, in the
manuf act ur evigfrean nrediscanentefer fiche 130otd datheritveof a di sorder nedi at ed by
the MCHL receptor. ‘
or a pharmaceutically acceptable salt thereof.

i0

In a second aspect of the present invention, there is
provided a pharmaceutical compositioﬁ comprising a
compound as defined in the first aspect and a
15" pharmaceutically acceptable carrier.
In a third aspect of the present invention, there
- provided a pharmaceutical composition made by admixing
a compound as defined in the first aspect and a
20 pharmaceutically acceptable carrier.
In a fourth aspect of the present invention, there is
provided a process for making a pharmaceutical
composition comprising admixing a compdund as defined
in the first aspect and a pharmaceutically acceptable

25° .
; carrier,

In a fifth aspect of the present invention, there is

provided the use of a compound as defined in the first

- aspect, in the manufacture of a medicament for the
30; treatment of a disorder mediated by the MCH1 receptor.

In a sixth aspect of the present invention, there is
provided the use of a compound as defined in the first
aspect, in the manufacture of a medicament for the
treatment. of depression, anxiety, urinary incontinence
or obesity in a subject. '




In a sixth aspect of the present invention, there is provided the use of a
conpound as defined in the first aspect, in the manuf aetiu.em8E ®o6

medi canment for the treatnment. of depression, anxiety, urinary incontinence
or obesity in a subject. 29 Decenber 2006 -lla In a further enbodi nent,

t he compound nmay be enantionerically and diasterionerically pure. In

anot her enbodi nent, the conpound is-didantionerically or diasterionerically
pure. In one enbodinent, the conpound is a (+) enantioner. In one

enbodi ment, the conpound is a (-) enantioner. Illustrative of the invention
is a pharmaceutical conposition conprising a pharmaceutically acceptable
carrier and_a therapeutically effective anount of any one the conpounds of
the inventiba. aAﬁurEheﬁ eaPPEangnty hEhengempcsmd 8¢ Mfar naceut i cal
conposition : dmi. xing y 0N f..th o] descri bed above and
o phar moeutaar o He R e Eat AR AP e 8 i RaSt A B T he | nvention i a

process forifmekhfghar phabaagedt| cahe eempesinid A’ conprising adni xi ng any
of the conpounds of the invention and a pharmaceutically acceptable
carrier. 29emutéppericadhs oxr]dipskemiomarissdlyf RUFEi nvémt i @FR i s a synthetic

process for emyBRk&G , aNYhOf cdupBus®Mpounrdsgf dhechovant ign. ofd scl osed herein
is a nethod qf treating a di sorder qediated,b the MCHL receptor in a
ﬁ'@)é)ah.ment, the ~-) r

subj ect in compound 13 a enantiomex.

- XI1llustrative of +the invention dis a pharmaceutical
composition comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of any one

the compounds of the invention.

"An  illustration of the invention is a pharmaceutical
) composition made by admixing any one of the compounds

described above and a pharmaceutically accepiable carrier.

" Illustrative of the invention 1s a process for making a
pharmaceutical ' composition comprising admiicing any of the
" compounds of the invention . and a pharmaceutically

acceptable carrier.




t hereof conprising admnistering to the subject a therapeutically

effective anount of any one of the conpounds or phaf”@@ﬁﬂk&ﬁﬁhzom&
conpositions of the invention and a pharmaceutically acceptable carrier.

I n one enbodi nent, the therapeutically effective anount may be between
about 0.03 and about 300 ng. In one enbodi nent, the disorder may be
depression. In one enbodi nent, the disorder may be anxiety. In one
enbodi ment, the disorder nay be obesity. In one enbodinent, the disorder
may be urge incontinence Further disclldsed is a nethod of treating a
subject suffering froma disorder selected from depression, anxiety,
obesity or urge incontinence in a subject in need thereof, conprising

A o e N2 9hLeckng hOehapeH! Leaul X Rthigelsy rgé@uyt .0

conmpound o i hven I non e apeu |ca
effectlveI%HﬁﬁﬁtanﬁmSItﬁﬁebéPmE@WPQﬁxﬁﬁ the0dnEsRl Eout 300 my. I n another
enbodi nent, the disorder nay be depression. In one enbodi nent, the

di sorderegg e A Glave i 08 o cibedLEENL, épgagigge%erdl%%g obesity o6

I n one I ment, e urge 1 ncon nce cerrber

WO 2004/ ooezé?apeqf/ ¥S2008# 024301 r?SEPD@FalllredaD@Bﬂqfq oANofNe4fe | nventi on
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therapeutically effective amount of any one of the
- compounds or pharmaceutical compositions of the invention
and a pharmaceutically acceptable carrier.

In one embodiment, the therapeutically effective amount
may be between about 0.03 and about 300 mg.

In one embodiment, the disorder may be depression. In
one embodiment, the disorder may be anxiety. In one
embodiment, the disorder may be obesity. In one
embodiment, the disorder may be urge incontinence

Further disclosed 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 of the

invention.

In one embodiment, the therapeuticaily effective amount
may be between about 0.03 and about 300 mg.

In another embodiment, the disorder may be depression. 1In
one embodiment, the disorder may be anxiety. In one
embodiment, the disorder may be obesity. In one
embodiment, the disorder may be urge incontinence.




‘BN, Z R4 HN H R wherein each Ais i ndependently -H, -F, -d, -Br, - CN,
NOZ -OR3 or straight chained or branched Cl-C7 al kyl ; each B
is |ndependently N or CH wherein Zis COor SO2; 15 \%Agg%ec%@%er?glqts
i ndependently -H, -F or straight chained or br anched Cl-C7 al kyl,
nmonof | uor oal kyl or pol yfluoroal kyl; wherein R4 is independently -OR3,
-NHR3, - SB3200560588. 20 straight chained or brancheguSbofessd Kyl ,
nmonof | uoroal kyl  or pol yfluoroal kyl, aryl or heteroaryl, wherein the aryl
or heteroaryl is optionally substl‘tléfed with one or nmore - F, -d, -Br, -1,
-OR2, or strai ght chai ned or branched Cl- C7 alkyl; 25 wherein each R3 is
i ndependent | H straight i nhed branched Cl- C7 al kyl,
nmonof | uor od ‘%ﬁ* DetARIPELE: Sg."%‘e{l BVeREL®E or heteroaryl, wherein the aryl
or heter oaryl IS 29 Decerrber 2006 WO 2004/ 005257 PCT/ U82003/ 021391 -14-
opti onal | y Bubstrivientieh nicotidener gpmpaynd hgving (ghe sppuctnge: _NO2, -CN, - OR2,
or -NHR2; wherein each R2 is independently -H, straight chained or 5
branched Cl-C7 al kyl, aryl or hetergaryl, wherein the aryI or heteroaryl
is optionally substituted with o y/or nore - F, -d, -Br,:-1, -N®, -CN
and wherein n is an integer fromdlto6 Lgcl usive;

SARF
' R
H'N

wherein each A is independently -H, -¥, -Cl, -Br, -I, —CN,

. =NOz, -OR3 or stfaight chained or branched C1-Cy alkyl:;
10

wherein each B is independently N or CH;
wherein 2 is CO or 50z}

15 wherein each R is independently -H, -F or straight chained
ox branched C1—Cq alkyl, monofluoroalkyl' or

polyfluorocalkyl:

wherein Ry 1is independently =-ORs, -NHR3, -—SRi, -—CORs,
20 straight chained or branched C;-C; alkyl, moncfluoroalkyl
or polyfluoroalkyl, aryl or hetercaryl, wherein the aryl
or heteroaryl is optionaily substituted with one or more -
F, -Ccl, -Br, -I, -OR@, or straight chained or branched C;-
CTIalkyl;
25
wherein each Rz is indepenaeﬁtly -H; straight chained ozx
branched C;-C; alkyl, monofluoroalkyl or polyfluorocalkyl;

aryl oxr heteroaryl, wherein the aryl or heterocaryl is




10 or a pharmaceutically acceptable salt thereof. In one enbodi nent, the
conpound has the structure: A AVIX \' I NRHNJ HIZ odi nent
t he conpound has the structure: A A\ \ |1 NZ Ra ﬁﬁ&eﬁmﬁeﬁ@?n R4 is
aryl or heteroaryl, wherein the aryl or 20 heteroaryl is optionally
substituted with one or nore -F, -C, -Br, -1, -OR3, or straight chained or
branched wWa20700s3bkkyl ; wherein each R3 is strai ghte@hgemgeiesr branched
Cl-Cr 25 alkyl, aryl or heteroaryl, wherein the aryl or heteroaryl 29
Decenber 2006 WD 2004/ 005257 PCT/ U1§’2_003/ 021391 15- is optionally
substituted with - =CN, _or -OR2; and
wher ei n eacﬂptﬁé’nf‘gly the §théﬁ%§%tmt ?r}]ee r JE.)ran(fhe -Bg’;l @ al kyl, aryl or
het er oaryl , -ndyer ety tbe;,akyl-NBRz:het eroaryl is opti onal |y substituted with
one or nmore -F, -d, -Br, - 1, -N02, -CN,..

wherein each Rs is independently -H, straight chained or
5  branched C;-C; alkyl, aryl or heteroaryl, wherein the aryl
or heterocaryl is optionally substituted with one or more -—

¥, -Cl, =-Br, -I, -NO;, -CN; and

wherein n is an integer from 1 to 6 inclusive;

10
or a pharmaceutically acceptable salt thereof.
Tn one embodiment, the compound has the structure:
ﬁ»%/ﬁ
S, I v Ry
N
N H
H/
15

fn one embodiment, the compound has the structure:

wherein R; is aryl or heteroaryl, wherein the aryl or

20 Thetercaryl is optionally substituted with one or more -F,

-cl, -Br, =-I, -ORs;, or straight chained or branched C;-Cy
alkyl;

wherein each Rz i1s straight chained or branched C;-Cq

25 alkyl, aryl or heteroaryl, wherein the aryl or heteroaryl




I n one enbodi nent of the invention is the compound having 10 the

structure: OR2 A-jg 0O SINn HH wherein R2 is -H, 2§tﬂﬁﬂ’9&%@gl ned or

branched C1-C7 al kyl, or aryl wherein the aryl is optionally su
with 15 one or nore -F, -, -Br, -1, -N02, or -CN. In one enbodi nent
conpound has the structure: OR2 A AOI/ H H 20 wherein R2 is

strai ght whaiop@esor branched Cl1-C, al kyl; and whermirusisod/ @380 i nt eger
3-6 inclusive. The conpound of the invention wherein the conpound has
25 structure: 29 Decenber 2006 WO2004/005257 PCT/U82003/021391 16-
OR2 H N Hwherein each A is independently -H, Br or -1I.,

one enbodi neneptitelin Skt had e 1% &ct Ive R Acb' O3 H N wherei

each A is indeggndest) Yor-Hr,r krar -4 ; and

wherein each R, is -H, straight chained or branched C;-Cs
5 alkyl, aryl or heteroaryl, wherein the axyl or heteroa;yl
is optionally substituted with one or more -F, -Cl, -Br, -

I, -NOz, -CN;..

In cne embodiment of the invention is the compound having

10 the structure:
O_Rg
Aff?lA o A
=
2 N 1
N H
H s

wherein Rp is -H, straight chained or branched Ci—Cy alkyl,
or aryl wherein the aryl is optionally substituted with

15 one or more -F, —-Cl, ~Br, -I, -NO2, or -CN.

In one embodiment the compound has the structure:

0-R;
A A g l K
2
n n
pe ;

20 wherein R» is straight chained or branched C;-C; alkyl; and

wherein n is an integer from 3-6 inclusive.

The compound of the invention wherein the compound has the

25 structure:

tituted

t he

;
h

_:(>('DO

f
t
A
5
n

n

)




10 wherein R2 is straight chained or branched C1-C3 al kyl. The conpound
having the structure: F O H N 15 The conpound havi ng theyskhyet FFO
O HNH20 In one enbodi nent the conpound has the structure: %cenber
2006 WD 2004/ 005257 PCT/ US2003/021391 -17- AO-R2 NH HN, wherein R2
is aryl, wherein the aryl is optionally . substituted with one or nore -F,

-Cl, -Br,webiosdsity or -. 5 CN, and wherein n is an gcpfiegesoziwom 1l to 6

i nclusive; In one enbodi nent the conpound has the structure: A A OHNH
OR2 10 wherein each Ais independemly -H -F, -C, -Br or -1. 1In one
enbodi nent the conpound has the structure A A ON\VI H, 15 HOR

oG

wherein each & is independently -H, -F, -Cl, ~Br or -I..

5 In one embodiment, the compound has the structure:

A _ Ao o2
N ;

wherein each A is independently -H, -F or -Cl; and

10
wherein Ry is étraight chained or branched C;-C; alkyl.
The compound having the structure:
: Fo o~
N
- H ’
15 H .

The compound having the structure:

F. F o o
NJK/\/\©
H
H/N ' .

20 In one embodiment the compound has the structure:




wherein each A is independently -H, -F or -d; and wherein R2 is aryl
optionally substituted with one or nore 20 -F, -d, or

enbodi ment the conpound has the structure: 29 Decenber Z(Z)E%%emb%zgggM 005257
PCT/ US2003/ 021391 -18- AF O p HHwherein each Ais independently -H, -F
or -Cl; and wherein R2 is aryl optionally substituted with one or nore 5
-F. I n ongoefhsasisirent the conpound has the struct Wegiusabsidrzth \-1 NF H 1/

\' I F H10 In one enbodi nent the conpound has the structure: A NA X

N,Z"KR4 H W\ In one enbodi ment tAé conpound has the structure: A A XN~ o
R4 Nn 15 H

O-R
A 2
Pﬁ\“/l o K
S N - o
N H 7

wherein R, is aryl, wherein the aryl is optionally
substituted with one or more -F, -Cl, -Br, —I,'—NO%, or -

5 CN; and

wherein n is an integer from 1 to 6 inclusive;

Tn one embodiment the compound has the structure:

A A o
" =
H” ;

10
wherein each A is independently -H, -F, -Cl, -Br or -l.
In one embodiment the compound has the structure:
A . :
AO
NJ‘\/\©\
N H -
- OR, ,
15 H 2;

wherein each A is independently -H, -F or ~Cl; and

wherein R, is aryl optionally substituted with one or more

20 -F, -Cl, or -Br.

In one embodiment the compound has the structure:




wherein R4 is aryl optionally substituted with-one or rmre -F, -d, -Br,
-1, -OR3, or straight chained or branched Cl- Cl alkyl é% W er 2006
WO 2004/ 005257 PCT/ US2003/ 021391 - 19- wherein each R3 |s In endent |y
straight chained or branched Cl1-C7 al kyl, aryl or heteroaryl, wherein the
aryl or heteroaryl is optionally substituted with one or nore - F, -,
-Br, -1, wdldsesfsN. or -OR2; 5 g wherein each R2 degysiopgdgpendent|ly

strai ght chai ned or branched Cl-C7 al kyl. 10 This invention further

provi des a conmpound having the stsiaeture: A AH HN, 15 wherein R4 is

i ndependently -OR3, -NHR3, -COR3 or -SR3; wherein each R3 is independently
strai ght chained or branchet. al kyl, aryl or heteroaryl, wherein the

. , o N .

aryI or heteroaryl is option sfibstityted with one or nore - 20 F,
. or g’%!#@@s‘;ei n R2 is-H straight chained
aryl ‘wherei rAryl is optionally

-d, -1, -NO2, -CN,
or br anched Cl-C7 al Kyl

substituted with one or more -F, -d, -Br, -1, -NO2, -CN;, and 25 wherein n
is an integglerbiO@udntxn i6 imebusienely -H, -F or —Cl; and

wherein R, is aryl optionally substituted with one or more

5 -F.
'In one embodimeht the compound has the structure:
F 0
F
; X
H
el F.
In one embodiment the compound has the structure:

A A

4
- OMN‘ZWR“
H’N H n

In one embodiment the compound has the structure:

A A
Xz“'/l o
r::]/Lﬁ/lxNJLT1:R4
H .
H"N .

wherein Rq is aryl optionally substituted with one or more

10

15

-F, -Cl, -Bx, -I, -ORs, or straight chained or branched Ci-
C; alkyl;
20




I n one enbodi nent the conpound has the structure: - ------- --- - -
----- 29 Decenber 2006 WO 2004/ 005257 PCT/ US2003/ 0213 - H HN
wherein each A is independently -H, -F, -d, -Br or -I %é 1?/icgrrme)f@rnl%lgg is

i ndependently -OR3, -NHR3, or -COR3; 5 wherein R3 is aryl optionally
substituted with one or nore -F, -C, -Br, -1, -N02, -CN, -OR2 or -NHR2;
wher ei n aaghofddssiss | ndependently -H, strai ght chaippegls®@dsnié branched d - C7
al kyl or aryl optionally substituted with one or nore -F, -, -Br, -1,
-N02, -CN, and wherein n is an int“éa‘er froml to 6 inclusive. 15 In one
enbodi ment the conpound has the structure: A A NO R3, I—%H. wherein each A
i s i ndependésceip - PR RE: 190 WHEPRIRTRYY | SEERVRC ot ROME | §  substi t ut ed

wi th one or e . ~F.-- -B - r\, whédRAnOfhe N : wherein R2 is
i ndependentlfr;ggéttlerdaicbhctv, glc]*hyali'néEr lororb?g%ﬁaer Cl1- C7 al kyl ggaar yl optionally
subst i t ut ecomhetenvaeybrispppieiongbly pubsigtuteprish one o3HPr39~ Decenber 2006

VO 2004/ 005257 PCTAUS2903LQ213%k, or -oR,:

5 e
wherein each R; is ’‘independently straight chained or
branched C;-C,; alkyl. ‘

10

This invention further provides a compound having the
structure:

A A

\4\/!

X Zo R4

N
N H
HI

15 wherein R4 is independently -OR3;, —NHRj, ~CQORs or —-SRs;

wherein each Rz is independently straight chained or
branched C;—C; alkyl, aryl or heteroaryl, wherein the aryl
or hetercaryl is optionally substituted with one or more -

20 F, -Cl, -Br, -I, -NOz, -CN, -ORz, or —NHRy;

wherein Rp is—H, straight chained or branched C;-C; alkyl,
or aryl wherein the aryl is optionally substituted with
one or more -F, -Cl, -Br, -I, -NO;, ~CN; and

25

wherein n is an integer from 1 to 6 inclusive;

In one embodiment the compound has the structure:




-21- wherein nis an integer from1 to 6 inclusive. In one enbodi nent of
the invention, the conpound has the 5 structure: / A Qg b ol Ra \ |
N Mu N~ H wherein Ais -H -F, -d, -Br or -1; 10 V\here?cﬁma?r#b'
optionally substituted with one or nore -F, - C, -Br, -1; The corrpound
having the structure: \ | ON\ NHF H15 F In one enbodinent the

compound Wa@sukdesst ructure: Y. A O O r" NR3 N J pdridszebinzee enbodi nent
t he conpound has the structure: AO Nu RS H HO 20 wherein Ais -H, -F,
-d, -Br or -1; 29 December 2006 ~20-

\A/
X N \[’J/

H'N

r

wherein each A is independently -H, -F, -Cl, -Br or -I;
wherein R, is independently -ORs, -NHR;, or -CORs;

wherein Rg is aryl optionally substituted with one or more

-F, -Cl, -Br, -I, -NOz, -CN, -ORp; OX -NHRjy;

wherein each R, is independently -H, straight chained or
10 branched Ci;-C7; alkyl or aryl optionally substituted with

one or more ~F, -Cl, -Br, -I, ~NOz, -CN; and

wherein n is an integer frem 1 to & inclusive.

15 In cne embodiment the compound has the structure:

A A
\¢/I o
W

wherein each A is independently -H or -F;

20 wherein Rz is aryl optionally substituted with one or more

-F, -Cl, -Bxr, -I, -NOz, -CN, -OR; O -NHR32;

wherein R:; is independently straight chained or branched
C1-C7 alkyl or aryl optionally substituted with one or more

25  -F, ~Cl, -Br or -I; and




WD 2004/ 005257 PCT/ US2003/ 021391 -22- wherein R3 is aryl optionally

substituted with one or nore -F, -C, -Br or -I. 5 Th 55%8 ving the
structure: ~I N HH O The conpound having the struct ?rgg? Uédzog - H 29
Decenmber 2006 WD 20041005257 PCT/ US2003/021391 -23- This invention al so

provi des a conpound having the structure: X\ 2 NN "-!-'" Z \ wherein each

Q i ndepengemdagssss hydrogen; R, 1Tk or ~k )n k ReRrigs2odsdzf30R R wherein X
is aryl or heteroaryl, wherein the aryl or heteroaryl is optionally
substituted with one or nmore -F, ~“#5--C, -Br, -1, -ZR3,' -ZOR3, -ZR3, -ZN
(R3) 2, -N(R3) ZR3,

wherein n is an inﬁeger from 1 to 6 inclusive.

In one embodiment of the invention, the compound has the

5 structure:

A 0 H
N
NJHVWr SRy
N H

H” :

wherein A is -H, -F, -Cl, -Br or -I;

10
wherein aryl optionally substituted with one or more —F, -
Cl, '_Br' "'I;
The compound having the structure:
e} H
JI\/\/\/N
N
yN H -
15 : F .
In one embodiment the compound has the structure:
A o O
N H °
H/
In cne embodiment the compound has the structure:
A o]
. N’l\/”\v/\m,Rs .
: H
p-N o .
20 ’

wherein A is -H, -F, -Cl, -Br oxr -1;




14(R3) ZN (R3) 2, -CN, -NO2, -SR3, - (CH2) gOR3, - (CH2) gSR3, aryl,
phenoxy or heteroaryl, straight chained or branched Cl- '
nonof | uor oal kyl or pol yfluoroal kyl, straight chained 02? ?cgﬁgﬁljezé)ogz- C7

al kenyl or al kynyl or C3-C7 20 cycl oal kyl, nonofl uorocycl oal kyl ,

pol yfl uorocycl oal kyl or cycl oal kenyl; wherein each Z is independently CO
CS; S02; W6 20dubdsis7 25 wherein each R is independentdofsidosmbo Strai ght

chai ned or branched Cl1-C7 al kyl, nonofluoroal kyl or pol yfluoroal kyl ;
strai ght chai ned or branched C2-Cr2atkenyl or alkynyl; -N(R3)2; -NO2; -CN;
-C02R3; -0OCOR3; -OR3; - N(R3)COR3 or -CON(R3)2; 30 29 Decenber 2006 WO
2004/ 005257 PCT/ US2003/ 021391 -24- wherein each R2 is independently -H,
strai ght chained aor ,branched.Cl- l, . t&f qar¥l , wherein the
aryl or he"fh@FS%ﬁ‘%s Y] i?%é%ﬁgu%gﬁétlﬁ%g%dyw% Olgﬁe or nore - F, -d,
-Br; -1, -N&, -eCN-Bstemairght chai ned or branched 5 Cl-c7 al kyl,

nonof | uoroal kyl or pol yfluoroal kyl, or straight chained or branched C2-C7
al kenyl or al kynyl; wherein each R3 is independently -H straight chained
or branthedhelcampoantyiavipgh kBE | UFrE6EHI&1 or pol yfl uoroal kyl ; 10 strai ght
chai ned or branched C2-C7 al kenyl or al kynyl; C3- C7 cycl oal kyl,

nmonof | uor ocycl oal kyl, pol yfl uorocycl oal kyl ar cycl oal kenyl; aryl or

het eroaryl, wherein the aryl het er oar yl optionally substituted with
one or nmore -F, -d,.-Br , x~-CN, -COR2 -C02R2, -OCOR2,
-OR2, 15 -N (R2) COR2 I\}I+ (R2) 2, gCON (R2) 2, aryl, heteroaryl,

The compound having the structure:

10




phenoxy, straight chained or branched Cl1-C7 al kyl, nonofl uoroal kyl or
pol yfl uoroal kyl, straight chained or branched C2-C7 al ynyl ,
C3-C7 cycl oal kyl, rnonof | uorocycl oal kyl , ponfIuorocycﬁggﬁ%%PB%FRbgo
cycl oal kenyl; wherein each R4 is independently -H, -ZR3, -ZOR3, -QZR3, - ZN
(R3) 2, -N(R3) ZR3, -N (R3) ZN (R3) 2, straight chained or branched Cl-C7
al kyl, mapetdoya@saal kyl or pol yfluoroal kyl, 25 ary@cnggﬂ&%hwgf het er oaryl ,
wherein the aryl, benzyl or heteroaryl is optionally substituted with one
or nore -F, -d, -Br, -1, -ZR3, ZBR3, -QZR3, -ZN (R3) 2, -N (R3) ZR3, -
N(R3) ZN(R3) 2, -CN, -N02, -SR3, -(CH2)gOR3, -(CH2)gSR3, aryl, Dbenzyl,
heteroaryl, straight chained or branched Cl-C7 30 al kyl, nonofl uoroal kyl or
pol yf | uor odhky|inveriginghtsc2Br PEEERR ORI F18604005257
PCT/ US2003/s2339%e: 25- chai ned or branched C2-C7 al kenyl or al kynyl or
C3-C7 %ycloalkyl, nonof | uor ocycl oal kyl , pol yfluorocycl oal kyl, or

e

cycl oal kKenyl; 5 wherein each K isxindegendently an integer froml to 3

i nclusive; wherein each mi g I nggpergentNy an integer fromO to 1
inclusive; 10 wherein n #s™n integef fromO to 6 inclusive;, wherein qis
an integer from1l to 3 inclusiyq, 15 or a pharmaceutically acceptable salt

thereof. This invention also provides & conpound having.the structure:

wherein each (Q independently is hydrogen;

Rs
Ra 1k or
ho
\\7<; . k R
s .
R R

10
wherein X is aryl or heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or more -—F,
15 -¢l, -Br, -I, -ZRy,' -A40Rs,  -OZRs, -ZN{Rs)z, -N(R3)ZRs,

N (R3) ZN (Rs)2, ~CN, -NOz, =—SR3, —{CHz)qOR3, —(CH3)q5SRs, aryl,
phenoxy or heteroaryl; straight chained or branched C;-Cy
alkyl, ronofluoroalkyl or polyfluoroalkyl, straight
chained or branched Cs-C; alkenyl or alkynyl or C3-Cy

20 cycloalkyl, monofluorocycloalkyl, polyfluorocycloalkyl or
-cycloalkenyl;

wherein each Z is independently CO; CS; 50;; or null;

25 wherein each R is independently -H; -F; straight chained

or branched C3—-Cq alkyl, monofluorcalkyl or
polyfluoroalkyl; straight chained or branched Cz-Cy; alkenyl
or alkynyl; -N(Rs)z; -NOz; -CN; -CO2R3; -OCORs; ~OR3; -
N {Ra) COR; oxr -CON(Rs}zs

30




20 /~\\ z HN)-X wherein each Qis independently hydrogen; N R4 R RR
25 R wherein X is aryl or heteroaryl, wherein the arylzgqﬁece&gglejoggryl i's
optionally substituted with one or m)re-F 30 -d, -Br, ZOR3
-QZR3, -ZN (R3) 2, -N (R3) ZR3, 29 Decenber 2006 V\02004/005257

PCTI US2003/ 021391 -26- N(R3)ZN(R3)2, -CN, N®2, --SR3, -(CH2)gOR3,

- (CH2) gSRBo 2mu/ykas7 phenoxy or heteroaryl, strai ghtecghgiosdiser br anched
Cl-C7 al kyl, nonofluoroal kyl or paqlyfluoroal kyl, straight chained or
branched C2-C7 al kenyl or al kynyl "8#'03 C7 5 cycl oal kyl

nmonof | uor ocycl oal kyl onqu rocy Ik l; C l.kgn wher ei n each
Z is i ndepeh§&nt’ aﬁbg g dent _¥1 v%alge?'/n!ﬂg%g%gl?wfs i ndependent |y
“H -F: st rajaghted caion el kydr @wﬂnohe@t@xﬁwlal ’ATe LS PGSt oal kyl  or

pol yfl'uoro t oShiahi %bb&%@@é&ﬁdl@-oﬁz at Kﬁwl or al kynyl;
CN(R3) 2; @the&%% Ao {)\5 Lor ~CON(R3)2; 15
‘wherein each R&lis~ ‘?rndeﬁendg?‘%tl YN, 5t§?’rg§ﬁtgﬁ “tﬁ?gl ned’o ranc Bfanched Ci-C,

al kyl , agylc,06, hetiggpar thonofhesr@habktihe ca:rylpolyfluorcalkyl, or

straight chained or branched C;—C; alkenyl oxr alkynyl;

wherein each R3 is independently -H; straight chained or
branched C;-Cy; alkyl, monofluoroalkyl or polyfluorcalkyl;
10 straight chained or.branched C;-Cy alkenyl or alkynyl; Cs-
" Cy cycloalkyl, monofluorocycloalkyl, polyfluorocycloalkyl
or cycloalkenyl; aryl or heteroaryl, whgrein the aryl or
‘heteroaryl is optionally substituted with one or more -F,
-cl, -Bx, -I, -N{Rp}z, -NOz, -CN, —-COR ~COsRs, —OCORz, —ORs,
15 -N(R;)COR; ~-N(Rz)CON(Rz)z, -~CON(Rp)z, aryl, heteroaryl,
phenoxy, straight chained or branched €;-Cq7 alkyl,
monofluorcalkyl or polyfluoroalkyl, straight chained or
branched Cy~C7 alkenyl or alkynyl, C3-Cy cycloalkyl,
monofluorbcycloalkyl, polyfluorocycloalkyl = or
20 cycloalkenyl; '

wherein each Ry is independently -H: —ZR3, ~%A0R3, ~0ZR3, -
7N {Rs)2, ~N(Rs)ZRsz, -N{(R3)ZN(Ra}s, straight chained or
branched €;-Cy; alkyl, monofluorocalkyl or polyfluoroalkyl,
25 aryl, benzyl or heteroaryl, wherein the aryl, benzyl o
heteroaryl is optionally substituted with one or more -F,
-Cl, -Br, -I, =3Rs, =%ZORs, -OZRs, -ZN(Ra)z, -N(R3)ZRs, =
N(Rs) ZN(Rs)z, =CN, -NOz, —-SRs, —(CHp)qOR3, - (CHa)qSR3, aryl,
benzyl, heteroaryl, straight chained or branchgd C1—Cr

30  alkyl, monofluocrocalkyl or polyfluorcalkyl, straight




or heteroaryl is optionally substituted with one or nore - F, , -1,
-N02, -CN, straight chained or branched 20 C1-C7 al kyl ,, {g%ﬂb g@@lkyl or
pol yfl uoroal kyl, or straight chained or branched C2-Cr enyl or al kynyl ;
wherein each R3 is independently -H, straight chained or branched d C7
al kyl', nonof | uoroal kyl or polyfluoroal kyl; 25 straight chai ned or branched
C2- C7 al k@oydoyseuszsel kynyl ; C3- C7 cycl oal kyl, nonofdcgaisasyeioal kyl ,

pol yfl uorocycl oal kyl or cycloal kenyl; aryl or heteroaryl, wherein the aryl
or heteroaryl is optionally subsfi Uted wi th one or nDre -F, -d, -Br,
-1, -N(R2)2, -NO2, - - COR2 ( R2) COR2

- N( R2) CON( Retyegaed cemy( R?iﬂzchE&r ;HZ'%ei”éﬁeB%éerPr %‘@e C?‘%e WO

2004/ 005257cfgéﬁ§200§é&%l&9ﬂocy3fcamlﬁﬁ,n@éyyfﬁiorratghbamk}aj,ned or branched
Cl1-C7 al kyl, nnnoffuoroalkyl or pol yfluoroal kyl, straight chained or

br anched C2°%ﬁ°§“f@ﬁ§1 or al kynyl, C3-C7 cycloalkyl monof | uor ocycl oal kyl ,
pol yfl uorocycl oal kyl or 5 cycloalkenyl wher ei n each R4 is independently

-H ZR3 ’%g;}’g %S’k :LSZNLnQ dgntly a(aRcihtZéﬁ e ( R3ro ZB (R3) 2,

strai ght chalnedlor branched - Cr al'kyl, nonofl uoroal kyl: or
ponquoroa#K%PSUT@ aryl, benzyl or heteroaryl wherein the aryl, benzyl or
‘heteroaryl is optionally substituted with one or nore -F, -d, -Br, -I

-ZR3, -ZOR3, -OZR3, -ZN (.R3). - ) 4R3ntaadM R3LENGRB)Zy - CN, - NO2,
- SR3, (CHZ‘XheG@?hn éa(cel—l% &?@?gggeﬁuféﬁeﬁzy S eroar yl, “straight chained
or branchedir€lugret5 al kyl, nonof | uoroal kyl or ponquoroaIkyI strai ght

chai ned,gr branched C2-C7 al kenyl or al kynyl or C3-C7

wherein n is an integer from 0 to 6 inclusive;
wherein g is an integer from 1 to 3 inclusive;
15 or a pharmaceutically acceptable salt thereof.

This dinvention also provides a compound having the

structure:

20 :
P
H—N x-——T o
2
o
wherein each Q is indepeqdently hydrogen;
: ) Ry k or i N
\N ; \\
k k R
® R R R

25

wherein X is aryl or heteroaryl, wherein the aryl or
heteroaryl is optionally substituted with one or more -F,

30 -cl, -Br, -I, -ZRs, ~ZORs, -OZRs, ~ZN(Rs)z, -N(R3)ZRs, -




cycl oal kyl, nonofl uorocycl oal kyl, pol yfluorocycl oal kyl, or cycl oal kenyl ;
20 wherein each k is independently an integer from 1.tego$eckfGttHoye:
wherein n is an integer fromO to 6 inclusive; 25 wherein g Is an integer
from1l to 3 inclusive; or a pharmaceutically acceptable salt thereof.
Il'lustrative of the invention is a pharmaceutical 30 conposition

conpri si ngoasopbdssmaceut i cal |y accept abl e 29 Decenmyefgiddfziz¥0 2004/ 005257
PCT/ US2003/ 021391 -28- carrier and a pharmaceutically therapeutically
effective anount of any one the ctffounds described above. An illustration

of the invention is a pharmaceutical 5 conposition nade %X adm xi ng any
one of the BGap@BURds: debcrBed SBove (Shd EFphalHeéeei ity accept abl e

carrier. |llustrati t [ hONeHaS néa 06888cHQr cimki ng a
pharnaceutiggwoﬁ%ﬁ%%ﬁﬁ%?%ﬁi ghp%%%?%g adﬁi?ing an o? thep?§ conpounds

descri bed abbwe, andeagtlvharaigreut iccal [PplyEloesptdtile c&FFF@PE |1l ustrative

of the | nventlon,! 8.2 SURLIGL 16,-pf OGARRyE OTor MAlkyRgr aBY @f-dne compounds
descri bed above: 1 Exenplifying the invention is a. method of treating a
condi ti of neghilatbidrlby mohefvokicydeabivdr ipaleflegpp@Etorkyln@&d t her eof
conpri sing @Qﬁ%gi@%%ﬁ;ng to the subject a therapeutically effective anount
of any one of the 20 conpounds or pharnmaceutical conpositions described
above and a pharmaceutically acceptable carrier.

wherein each % is independently CO; CS; SOz; or null;

10 wherein each R is independently -H; =~F; straight chained

or branched C1-Cy alkyl, monofluoroalkyl or
polyfluoroalkyl; straighf chained or branched Cy-Cy; alkenyl
" or alkynyl; -N(Rs)z; =-NOp; -CN; =-COpR3; =-OCOR3; -OR3; -
N(R3} CORsz or —=CON({R3)z;

15

wherein each R; is independently -H, straight chain'ed or
branched C;-C; alkyl, aryl or hetercaryl, wherein the aryl
or heteroaryl is optionally substituted t;.'ith one or more -—
F, -Cl, -Br, -I, -NO;, -CN, straight chained or branched
20 C;~C; alkyl, monofluorcalkyl or polyfluorc;alkyl, or
straight chained or branched Cp;~Cs alkenyl or alkynyl;

wherein each Rz is independently -H; straight chained or
branched C;-C7 alkyl, monofluorcalkyl or polyfluoroalkyl;
25 straight chained or branched C;-C; alkenyl or alkynyl; Cs-

C7 cycloalkyl, monofluorocycloalkyl, polyfluorocycloalkyl -
or cycloalkenyl; aryl or heteroaryl, wherein the aryl or
hetercaryl is optionally substituted with one or more -F,
-cl, -Br, -I, -W{Rg)a, -NOz, -CN, -COR; -COzRz, -OCORz, -CRjz,

30 ~N(Rz)CORz ~W(R2)}CON(Rz) 2, ~CON (R2) 2, aryl, hetercaryl,




This invention al so provides a compound having the structure: 25 z

wherein each Qis independently hydrogen; 29 Decenber et / 005257
PCT/ US2003/ 021391 -29 RA R4 Nor R RKkRR RRRR %ﬁgggln Q%?@éphenyl

or a nitrogen containing hetercycle, 5 wherein the phenyl or a nitrogen
containing hetercycle is optionally substituted wwth one or nore -F, -C
-Br, -1, wo#RhessZOR3, - OZR3, -ZN (R3) 2, -N(R3) #BRusmdomdh ZN (R3) 2,
-CN, -N02, -SR3, - (CH2) gOR3, - (CH2) gSR3, aryl, phenoxy or heteroaryl,
strai ght chained or branched Cl-C724fkyl, 10 nonofl uoroal kyl or

pol yfl uoroal kyl, straight chained or branched C2-C7 al kenyl or al kynyl or
C3-C7 cycl gakkady, wbrmifghtior skdiersal Ry, P55arysd u&rla%yma&%{m or
cycl oal kenyl .. 15 nehn ea 1Sk endeniigntCQnalisa 562; or nul |
wherein ea Ohﬁgvgxgﬁﬁﬁ%eﬁﬁeﬁ??gf#ﬁfbggﬁﬂstrai ﬁ? chai ned r branched Ci-C7
al kyl, nmonafchncredal RyiCroralkgovyf [a¥or abFRyE: sHr&l gl ctfai¥ed or branched

C2-C7 a-| kenyl .20 LKy, I’; - N( k£ 1 NReyc1Gh ky1C02R3; o£OCOR3; -OR3; - N
(R ORGP TRy ot vt ol
5 cycloalkenyl;

wherein each Ry is indgpendently ~H; —-ZRs, -Z0R3;, ~0ZRs3, -
ZN{Rs) 2, ~N(R3)ZRs, -N(R3)ZN(R3)z, straight chained or
branched Ci1-C7 alkyl, monofluoroalkyl or polyfluoroalkyl,

10 aryl, benzyl or heteroaryl, wherein the aryl, -benzyl or
hetercaryl is optionally substituted with one or more -F,
-cl, ~-Br, -I, -ZR3, =ZOR3, ~Q%Ra, —ZN{Rs)a2, -MN(Rs)ZRs, -
N(Rs) ZN{Rs)z, —-CN, =-NOz, -SR3, - (CHz)qOR3, ~{CHz)gSRs, aryl,
benzyl, heteroaryl, straight chained or branched C3-Cy

15 alkyl, monofluoroalkyl or polyflucroalkyl, straight
chained or branched ¢;-C7; alkenyl or alkynyl or C3-Cy
cycloalkyl, monofluorocycloalkyl, polyfluorocycloalkyl, or
cycloalkenyl:

20 wherein each k is independently an integer from 1.to 3

inclusive;
wherein n is an integer from 0 to 6 inclusive;
25 wherein g is an integer from 1 to 3 inclusive;

or a pharmaceutically acceptable salt thereof.

Tllustrative of the invention is a pharmaceutical

30 composition comprising a pharmaceutically acceptable




wherein each R2 is independently -H, straight chained or branched Cl-C7

al kyl, aryl or heteroaryl, wherein the aryl 25 or het Q@q@gc%bé%g@ti onal l'y
substituted with one or nmore F, -C, -Br, -1, -NO2, -CN, stralght chai ned
or branched C1-C7 al kyl, rnonofl uoroal kyl or .polyfluoroal kyl, or straight
chai ned or branched C2-C7 al kenyl or al kynyl; 29 Decenber 2006 WO

2004/ 005354 2dp5abkds52003/ 021391 - 30- wherein each R3crgisiopAgpsndently -H,
straight chained or branched Cl1-C7 al kyl, nonofl uoroal kyl or

pol yfl uoroal kyl; straight chai ned-28 branched C2-C7 al kenyl or al kynyl;

C3- C7 cycl oal kyI monof | uor ocycl oal kyl , pol yfl uorocycl oal kyl 5 or

cycl oal keny&arraéyl and aepermarsiticalier é]hqrﬁﬂrﬁeltaﬁi}/]{ly sSEechHd®er oaryl is

opti onal | y sub t r@seFibed- Shove Br, -1, -N(R2)2, -NO2,
“ON, - r%%‘g’}?ez‘wt%gdygf bh‘Apré%““ﬁ’)&‘"ne[p( R) COR2 -N (R2) CON (R2) 2, - CON
(R2) 2, ar yI het eroaryl, phenoxy, straight chained or branched Cl-C7

al kyl, 10 n@rpoflhm&ahm oF [aé yf;.humtdahk;ﬁls st phegiwceshidaied or  branched
C2- C7 al kenyl or 7 0 yl naf,l,u al kyl ,

pol yf | uoPoc§et® 85?‘%’5}111 o‘?lade %S'I (%a %Yl% i 5 d\?ﬁe?gl gghgag{? %&l{% i ndependent | y
-H, - ZR3, - d&R3jbed)AREYVe -anZI\P (phsymaz:eutwa(lhmaczﬁatablﬂ AN (R3) 2,

strai ght chained or branched Cl-C7 al kyl, nonofl uoroal kyl or

pol yf 1 uor oal aryl, heteroar I erel.n the aryl, benzyl or
het er oar yl ﬁ“@ﬁf?ﬁr‘(&l o §B%sjtrlveﬁf]e°d‘ wi't R ﬁ%ce\(l)gr;l' r%!rce %]EL,%QZS -d, -Br, -I,

- -ZR3, - ZOR3phar@ZB8;ticEN ¢dBpsionNcomg).sZRG adni NrR3PAR(FB)Ehe - CN, - N02,

- SR3, 2 ( R34 ara)éla bepzyl heélﬁﬁ:ﬁ@ée}dta.cﬁzryal ght chai ned
or brancﬁl_{d):%i%:%}ds Cldg);(gﬁ ve 2
acceptable carrier.

Tllustrative of the invention is a synthetic process for
mzking any of the compounds described above.
15
Exemplifying the invention is a method of treating a
condition mediated by the MCH1 receptor in a subject in
need thereof comprising administering to the subject a
therapeutically eifective amount of any one of the
20 compounds or pharmaceutical compositions described above

and a pharmaceutically acceptable carrier.

This invention also provides a compound having the

structure:

25

wherein each O is independently hydrogen;




al kyl, ' nonof | uoroal kyl or polyfluoroal kyl, straight chained or branched
C2- C7 al kenyl or alkynyl or C3-C7 25 cycloal kyl, nmonof lahQeNkoadsy! .
pol yfl uorocycl oal kyl, or cycl oal kenyl; wherein each k I's 1 ndepen ently an
integer froml1l to 3 inclusive; 30 29 Decenber 2006 WD 2004/ 005257
PCT/ US2003/ 021391 -31- wherein nis an integer fromO to 6 inclusive;
wher ei n owb sco@iusisnt eger from 1l to 3 inclusive; 5 aicraspianimceutically
acceptabl e salt thereof. This invention provides a conpound having the
structure: Z-Q HN Il N age/~% Z-®°"10 wherein each Qis |ndependently
hydrogen;, R4 or Kk R\ RR R R R 15 wherein eagh A is independently -
-F, -d, -Br, -I, , R3k: - ZN ( (R3) ZR3, -N(R3) ZN
(R3) 2, -Cz29, - & - OR3, - (CH2) gSR3,
stralght chai ned roal kyl . or 20
pol yfl uor oal kyl , branchiled C2-C7 al kenyl or al kynyl,
C3-C7 cycloalkyl nnnofluorocycloalkyl pol yfl uorocycl oal kyl , or
cycl oal kenyl ;

wherein X is phenyl or a nitrogen containing hetercycle,

5 wherein the phenyl or a nitrogen containing hetercycle is

optionally substituted with one or more -F, -Cl, -Br, -I,

-%Rs, —ZORa, =—OZR3, -ZN(Ra)z, -N(Rg)ZRs, -N(R3)ZN(R3)z, -CHN,

-NO,, -SRs, ~({CHp)qOR3s, —(CHz)4SR3, aryl, phenoxy or

heteroaryl, stralght chained or branched ¢€3-C7 alkyl,

10 monofluoroalkyl or polyfluorcalkyl, straight chained or

branched Co-Cy alkenyl oxr alkynyl or Cz-C7 cycloalkyl,

monofluorocycloalkyl, polyfluorocycloalkyl . or
cycloalkenyl;

15 wherein each % is independently CO; CS; 50i; or null;

wherein each R is independently -H; —F; straight chained
or branched Cy—Cq alkyl, monofluoroalkyl ‘oxr
polyfluoroalkyl; straight chained or branched C,;-C7 alkenyl
20 or alkynyl; =-N(R3)z; =-NOp; -CN; -~COzRz; -OCORs; -0R3z; =~

N(R3) COR; or -CON(Rs)2;

wherein each Ry is independently ~H, straight chained or
branched C;-C; alkyl, aryl or heteroaryl, wherein the aryl

25 or heteroaryl is optionally substituted with one or more -

¥, -cl, -Br, -I, -NOz, -CN, straight chained or branched
C1-C7 alkyl, monofluoroalkyl or . polyfluorocalkyl, or
straight chained or branched Cz-Cy alkenyl or alkynyl;




wherein each B is independently N or CH 25 wherein each Z is

i ndependently CO CS; 502 or null; wherein each R is ibaqsRepdeddoy -H -F,
straight chained or branched Cl-Cl al kyl, nonofluoroal kyl or 29 Decenber
2006 WD 2004/ 005257 PCT/ US2003/ 021391 -32- pol yfluoroal kyl, straight

chai ned or branched C2-C7 al kenyl or alkynyl, -N(R3)2, -NO2, -CN, -C02R3,
- OCOR3, -vwbZao4/e0s9¢ R3) COR3 or -CON(R3) 2; 5 wherei n peggkolddzissr | ndependent |y
-H, straight chained or branched Cl1-C7 al kyl, aryl or heteroaryl, wherein
the aryl or heteroaryl is optionaPPy substituted with one or nore - F,
-d, -Br, -1, -NO®, -CN, straight chained or branched Cl1-C7 al kyl,

monof | uoroadhleyélroreapblWIJ@OM&?WEDW 187 stvaight CrRarAtd or br anched

C2-C7 alk | Ky Wh -H, st ht
a er]bx:ﬁlpal?.'eéiﬁé:a %1a&:l7y S eb&u%%%?}m o§ Qﬂﬁiggf@ﬁi Y; - straig

chai ned or dlk nmonof T'uor oal or poly Iuoroalkyl
strai ght crbaglragghtorch&nﬁacbﬁdax@zcﬁﬁd a:lzkce;nylkamwlablk;ﬂi;}ch{nym Ci5 C7 cycl oal kyl ,

nonof | uor ocycl oal kyl, pol yfl uorocyc| oal k r aryl or
het er oar yl , vaWFé’Pé‘PBr%kt’he %ﬁ%?lfl‘b?mcﬁéjc‘?tlﬂi%}r/'yl pciﬁgfg% rlogﬁaﬁa%gubst ituted with

one or nore&, Br,an}l, orNﬁ%raaryllWRIherﬁhl th@@?@l &EPR2, - OCOR2,

=0R2, NR2CO%2 e pet ar_l 20 phenoxy,
strai ght(cﬁgﬁtﬁéﬁa%’} b?a"r%?\lé éﬁf I(Z%Ze)d wjﬁ%{ngd ug’r@oﬁr% ¥ P Y

pol yf | uor oaldey! -m:5t #Bi ghtrohai- Neﬂ ec:N, bﬂalmmml’\ﬁz =GRzl k'éﬁ'\;} or al kynyl,

C3-C7 cycl oal kyl nonof | uor oc Ioal k pol orocycl| | or
Cyc' oal Keny‘N (Rzy) CORQ ~N{Rg) CON(RzY2, IX{RZ) % P’ %e¥erocé%k5,y

phenoxy, straight chained ox branched C1-Cy alkyl,

10 monofluorcalkyl or polyfluorcalkyl, straight chained ox
branched Cz-Cy alken‘yl' or alkynyl, C3-C-_; cycloalkyl,
monofluorocycloalkyl, polyf luorocgcloal kyl or
cycloalkenyl;

15 wherein each Ry is independently -H; -ZRs, -Z0Rjz, -0ZR3, -
ZN(Rs)2, -N{R3)ZRs, -N(R3)ZN(Rs}z, straight chainefi or
branched C;-C; alkyl, monofluorocalkyl or polyfluolroalkyl,
aryl, benzyl or heteroaryl, wherein the aryl, benzyl or
heteroaryl is optionally substituted with one or more -F,

20 -C}l, -Br, -I, -EZR3, -20Rj3, -0ZRs, -2ZN(Ry)2, -M{R3)ZR3, -
N (Rs)ZN(R3)2, —-CN, =NOz, -SRs, - (CHz)qORs, -(CHz)qSR3, aryl,
benzyl, heterocaryl, straight chained or branched C;—Cy
alkyl, ' monofluorcalkyl or polyfiuoroalkyl, - straight
chained or branched - C;-C7 alkenyl or- alkynyl ox C3~Cq

25 cycloalkyl, monofluorocycloalkyl, ﬁolyfluorocycloalkyl, or
cycloalkenyl; ' '

wherein each k is independently an integer from 1 to 3

inclusive;

30




25 wherein each R4 is independently -H, -ZR3, -ZOR3, -OZR3, - ZN (R3) 2, -N
(R3) ZR3, -N (R3) ZN (R3) 2, straight chained or branglgqyec%bﬁbo\%kyl,
nonof | uor oal kyl or pol yfluoroal kyl, aryl, benzyl or heteroaryl, erein
the aryl, benzyl or 30 heteroaryl is optionally substituted with one or
nore -F, 29 Decenber 2006 WO 2004/005257 PCT/ US2003/021391 -33- -d, -Br,
-1, - ZR3, woZétuszst OZR3, -ZN (R3) 2, -N (R3) ZR3, -pduSdbsi¥#8) 2, - CN, - N2,
-SR3, -(CH2)gOR3, -(CH2)gSR3, aryl, benzyl, heteroaryl, straight chained
or branched C1-C7 alkyl, nonofluérbal kyl or pol yfluoroal kyl, straight 5
chai ned or branched C2-C7 al kenyl or ,al kyn r..C3-C7 cycl oal kyl

monof | uor odPEFHR Ryt 2BotFEPEDI5ETC S8l %2 J1I1¥L(1)r&%(':ycI oal kenyl ; wherein each
k is independently an integer from1l to 3 10 inclusive; wherein n is an

i nt eger fr%@ Oeit[anGig Hﬁl :H:?ée\ﬁ@i M€ @bN3 GrcSudiRel Nt eger from1l to 3

i nctusi ve; "'15 or “a pharmacéutically acceptable salt thereof. in one

enbodi nent, each A is independently -H -F, -d, - Br, -I, -ZR3, -ZOR3,

- QZR3,  -ZN frR3)prdrmaddut RH114R8scept 2B eNsg R3Fh@NAER3) 2, -N(R3)2, -OR3, - SRS,
-(CH2) gOR3, =( (5—12)gSR3, strai ght chai ned or branched Cl1-C7 al kyl,

monof | uor oal kyl or pol yfluoroal kyl; wherein each Z is independently CO CS
or null; 2hiwhiewentriceaptrRdes § rdepemdem™iy-HHe SEYEYEET ai ght chai ned

-0

10
wherein each @ is independently hydrogen;
Rs /i Rq
\\7<E ' i R ke ~ R R
R
g R R
.15

wherein each A is independently -H, -F, -Cl, -Bx, -I, —ZR3,
-Z0R3, -0%ZR3, —ZN(Rs)z, *N(Rg)ZR3,--N(R3)ZN(R3)2, ~CN, -NOa,
~N(R3)p, ~OR3, —SR3, -{CHz)4OR3, -(CHz)qSR3, straight chained
or branched C3-Cv alkyl, monofluorcalkyl &  or
20 . polyfluorocalkyl, straight chained or branched Cy-C7 alkenyl
or alkynyl, C3-Cq cycloalkyl, monofluorocycloalkyl,

polyfluorocycloalkyl, or cycloalkenyi;

wherein each B is independently N or CH;

25
wherein each 2 is independently CO; CS; S0, or null;

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

ox branched Cy~Cr alkyl, monofluoreoalkyl or




or branched C1-C7 al kyl; wherein each R2 is independently -H, straight

chai ned or 30 branched Cy-C7 al kyl, aryl or heteroaryl | e aryl
or heteroaryl is optionally substituted with one or norzgﬂg%grhﬁ)ée ng 2006
NC2 CN

WD 2004/ 005257 PCT/ US2003/ 021391 -34- F, -d, -Br, -1, , strai ght
chai ned or branched Ci1-C7 alkyl, nDnoquoroaIkyI or pol yfluoroal kyl, or
strai ght wh3jokichs®r branched C2-C7 al kenyl or al kyggyhuszomsedf3gr €i n each R3,
is independently -H, straight chained or branched Cl1-C7 al kyl, aryl or
heteroaryl, wherein the aryl or héteroaryl is optionally substituted with
one or nore - F, -d, -Br, -1, -N(R2)2, -NO2, - CO2R2, -OCOR2, -
OR2, -N ( RBplEORDredl KyR2)stEOM(tRERaEd. mﬁrew)edzbf&ﬂﬁlkeﬂ%]t eroaryl, 10
phenoxy, strai ht chain or br.anch Cl..Ch.al k mapRf | uor oal kyl or

pol yf | uor oaﬂrky"l LT é‘ﬁgﬁé’hal ﬁéel G‘c‘} brgﬁgc ed %:g@R'? alagjenyl or al kynyl,
C3-C7 cycl hg()y;lo;{_,, ool roLpCycCl oaI kyl , pol yfl uorocycl oal kyl or

cycl oal kenyl 15 In one enbodi nent, the conpound has the structure: A C

Z-QHN-~%Z-Q A In one enbodi rrent the conpound has the structure: A
11 Z-Q H Nuhelin each Ry is 1ndependently -#, straight chained or

branched C;-Cy alkyl, aryl or heterocaryl, wherein the aryl

or heteroaryl is opticnally substituted with one or more -

F, -Cl, -Br, -I, =-NOz;, —CN, straight chained or branched

¢;-C7  alkyl, monoflporoalkyl or polyfluorcalkyl, or
10 straight chained or branched Cz-C; alkenyl or alkynyl;

wherein each Ry is independently -H; straight chained or
branched C;~C; alkyl, monofluoroalkyl or polyfluorocalkyl;
straight chained or branched Cz—Cq alkenyl or alkynyl; Cz-

15 ¢y cycloalkyl, monoflucrocycloalkyl, polyfluorocybloalkyl
or cycloalkenyl; aryl ‘or heterocaryl, wherein the aryl or
hetercaryl ié optionally substituted with one or more -F,
-Ccl, -Br, -I, =N{Rz)z, -NOgz, -CHN, ~CORz —COaRp, —OCORz, =ORgz,
-N(R:)COR; -N(R2}COM(R3)z, -CON(Rz}a, aryl, heterocaryl,

20 phenoxy, stra-:i.ght chained or branched C3-C; alkyl,
monofluoroalkyl or polyfluorcalkyl, straight chained or
branched Cz-Cy alkenyl: or alkynyl, C3-C7; cycloalkyl,
monofluorocycloalkyl, : polyfluorocycloalkyl or
cycloalkenyl;

25
wherein each Rq is independently -H; -ZR3, —40ORs, -—'OZRa, -
7N (R3)2, -N{(Rs)ZR3, -N(R3)2ZN(Rs)az, straight chained or
branched C€;-C7 alkyl, monofluoroalkyl or polyfluoroalkyl,

aryl, benzyl or heteroaryl, wherein the aryl, benzyl or

30 heteroaryl is optionally substituted with one or more -F,




20 A In one enbodinent, the conpound has the structure: 29 Decenber

WO 2004/ 005257 PCT/ US2003/021391 ''.. -35 H'N O A H g'ﬁec

enbodi nent
wherein the aryl is optionally substituted with one or nore -
-1, straight chained or branched Cl-C7 al kyl, nonof| uoroal kyl

poI yfl uorpsbkydosasst rai ght chai ned or branched C2- %T/%é%&%?ﬁgllo or al kynyl
or C3-C7 cycloazﬁ

t he conpound has the structure: H-N 5 ere| n

nmonof | uor ocycl oal kyl, pol yfl uorocyc

2006
1?2% ﬁggar yl,

F, -d, Br,

or

oal kyl, or

cycl oal kenyl . In one enbodi nent, the corrpound has the structure: 0 H'
I n one enbodi nent, the conmpound has the structure: 0 ~-0 H
embodi ment ~cthe-Bonpdundzias -E8s: st r@&kur 628 Py} pecdiBdFR2006 WO

2004/ OOSZSL(ES'EM.E?QOS‘/ 9,2131\%15, 38z, ~{CHy) qOR3, -(CHz}4SR3, aryl,

10

15

20

25

30

benzyl, heteroaryl, straight chained or branched C3-Cy
alkyl, monofluorcalkyl or polyfluoroalkyl, straight
chained or branched Cy-C; alkenyl or alkynyl or C3-Cy
cycloalkyl, monofluorocycloalkyl, polyfluorocycloalkyl, or
cycloalkenyl;

wherein each k is independently an integer from 1 to 3

inclusive;

wherein n is an integer from 0 to 6 inclusive;
wherein q is an integer from 1 to 3 inclusive;
or a pharmaceuticall} acceptable salt thereof.

TIn one embodiment, each A is independently -H, -F, -Cl, -

Br, -I, -ER3, -ZORs, ~0ZRz, ~ZN{Rs)z, -N{(R3)ZRsz, =— .

N(R3)ZN(Rs)z, ~N(R3s)z, =-OR3, =SR3z, ~—(CHz)qORs, = (CHz) ¢SR3,
straight chained or branched C;-Cy alkyl, moncfluoroalkyl

or polyfluoroalkyl;

wherein each % is independently CO; CS or null;

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

or branched C;—C7 alkyl;

wherein each Ry is independently -H, straight chained ox
branched Ci—C; alkyl, aryl or heteroaryl, wherein the aryl

or heterocaryl is optionally substituted with one or more -

H I n one

15




O HO H wherein R3is aryl or heteroaryl, wherein the aryl or heteroaryl

is optionally substituted with one or nore -F, 5 -0, @gg\%cﬁg%%g - NQ2,
-CN, -COR2 -CO2R2, -OCOR2, -OR2, -N(R2) COR2 -N (R2) 2, -CON

(R2) z, aryl, heterdaryl, phenoxy, straight chained or branched Cl-C7
al kyl . I'n one. enbodi nent, the conmpound has the structure: r yN\ NHO

10 H in oke:@pesy ment, the conpound has the struGicyfiRisdizd O HN O - ~N
15 As used in the above-described inventions, the term "heteroaryl"” is

used to include five and six nenbei3dd unsaturated rings that may contain
one or nore oxygen, 20 sulfur, or nitrogen atons. Exanples of heteroaryl
groups i nckudel, butr,ar-d, noWod, i nf.edtralohtarcbaiinde ot BFEFEE  t hi enyl ,

pyrrolyl, o?ggvol Y1yt Ni agQlofh wododi Bazol o, popyraZebyLxyli, Soxazol yl

i sot hi azol yI* “oxadi Azol yI, 20 Decerher 2906 0, 20041 005257

PCT/ US2003/ 89t c8Finedr pn Reppehed; bi5aids il OX p3 avt’, pyri dazinyl ,
pyrimdinyl, pyrazinyl, and triazinyl.

5 wherein each Ry is independently -H, straight chained'or
branched Ci-C7 alkyl, aryl or hetercaryl, wherein the aryl
or heterocaryl is optionally substituted with one or more -
F, -Cl, =Br, -I, -N(Rz)s, -NOz, =~CN, —-CORz -COzRz, HOCORg, -
ORz, -M(Rp)CORz —N(Rp)CON (R} 2, —-CON(R2}z, aryl, heteroaryl,

10 phenoxy, straight chained or Dbranched GCi~Cy a;kyl,
monofluoroalkyl oxr polyfluoroalkyl, straight chained or
branched C3-C7 alkenyl or alkynyl, C3—Cﬁ eycloalkyl,

monofluorocycloalkyl, polyfluorocycloalkyl or
'cycloalkenyl;
15
In one embodiment, the compound has the structure:
) A
. . | \/\l N /Z—-Q
H—N -
/\/ \Z-——Q
A
" in one embodiment, the compound has the structure:
A
= o /Z-—Q
H—=N ‘"— NH
Vol
20 _ A

Tn one embodiment, the compound has the structure:




present |nthPP8n CHE" e r

In addition, the term"heteroaryl" is used to include 5 fused bicyclic

ring systems that nmay contain one or nore heteroatons gysh. EfQ%M
sul fur and nitrogen. Exanples of such heteroaryl groups |nc@' gut are

not limted to, indolizinyl, indolyl, isoindolyl, benzo[Db]furanyl,
benzo[ b] t hi ophenyl, indazolyl, benzinidazolyl, purinyl, 10 benzoxazolyl,
benzi soxagehyolyeesizenzo[ b] t hi azol yl, i m dazo[ 2, 1- b]gdtidzs@dmnskzes ci nnol i nyl ,

qui nazolinyl, quinoxalinyl, 1,8-naphthyridinyl, pteridinyl, quinolinyl,
i soqui nol i nyl, phthalimndyl and 2,-B°3-benzot hi azolyl. 15 The term
"heteroaryl" al s0 inclydes those chenmical noieties recited above which may
be substituted with one™ re of the following: -F, -d, -Br, -1, CN,
-NQ2, straight chained of brhnched -C7 al kyl., straight chained or
branched C1-C7 nonofl uoro k ;ﬁ xhai ned or 20 branched Cl-C7

d

pol yfl uoroal kyl, straight chai W brarfehed C2- C7 al kenyl, straight

chai ned or branched C2-C7 al ky ¥ C3-C7 cycloal kyl, C3-C7

nonof | uor ocycl oal kyl, C3-C7 pobyfluorocycl oal kyl C5- C7 cycl oal kenyl, 25

The term "heteroaryl” further includes the N-oxi des of those cheni cal

noi eties recited above which in L§§§& Qne.pitrogen atom In the
& 8@#$Sths or ngphthyl 30 In a further

enmbodi nent of the aforéhe ed |nvgnt|on the compound i s

~enantionerically and diasferignmerical\y 29 Decenber 2006 WO 2004/ 005257

Qt prer “ebibodi nent, the conpound is

enantionerically or diasterione ly puré.

wherein Ry is aryl, wherein the aryl Iis optionally
substituted with one or more -F, -Cl, -Br, -I, straight
chained or branched C;-Cy alk&l, monofluorvalkyl or
polyfluoroalkyl, straight chained or branched C,-Cy alkenyl
10 or alkynyl oxr C3-Cy cyploalkyl, monoflucrocycloalkyl,

polyfluorocycloalkyl, or cycloalkenyl.

In one embodiment, the compound has the structure:

QO
EJLV/\\/NW::j;
H’N

In one emﬁodiment, the compound has the structure:

o ~o
EJL\/“\/’\I:E]
H,N

In one embodiment, the compound has the structure:

15




In one enbodi nent, the conmpound is a (+) enantioner. In 5 one enbodi nent,
the compound is a (-) enantioner. The invention provideg hQL 6acihoRur €
stereoi sonmer of any of the conpounds described herein. "Such stereoi sonmers
may- include enantioners, diastereoners, or E or Z al kene or 10 i m ne

i soners. The invention also provides for stereoisoneric m xtures,

~ i ncl udi ngwoamemisis7 M xtures, diastereoneric m Xt urgSyusfosfisdy | Soneric

m xtures. Stereoisoners can be synthesized in pure form (Nogridi, M;

St ereosel ective Synthesis, (1987) “¥€H Editor Ebel, H 15 and Asymetric
Synthesis, Volumes 3 B 5, (1983) Academic Press, Editor Mrrison, J.) or
they can be resolved. by a variﬁmy met hods such as crystallization and
chr omat ogr aphi ¢ t echni ques e=<:,N§i;f€D%ﬁfﬁq A.; Wlen, S.; Enantiomer,
Racemat es, and Resol utions,, 1981, Jehn 20 W4 ey and Sons and Asynmetric
Synt hesis, Vol. 2, 1983, HA dem c Press, Editor Morrison, J). In addition
t he conpounds of the present invention may be present as enantioners,

di asteriomers, isonmers or two or - 25 nore of the caonpaunds y be present
to forma rdesei® Ry isdi Apér 8BNBFFTORT Xturd e tHe %oerrﬁ‘éc gdgggf the present
i nventi on al{e‘%epéa?%&r abl ¥,t80841 1pUE G s tTRE B retieralel yrI@%MepuFe, and nost
preferably 95% 30 pure. Included in this iQ&?QtiQBc@{e ﬂﬂgrnaceutically
accept abi e $dl t sBandIcompfares 8t aftr st Fhe“@rpounde’ destribed herein

The acids ar ases fhQR)ebh &) J heseordrPecenher, 206G riifay2004/ 005257
3@%%91 E39-Nqsglts are prepared include but are not limted to

PCT/ US2003/
t he phenoxy, straight chained or branched C1-Cy alkyl.

In one embodiment, the compound has the structure:

o
ﬁ \ .
. 0
H'N ‘

10
In one embodiment, the compound has the structure:
H-N
O
sl o)
7 N
i5
As used in the above-described inventions, the term
“hetercaryl” is used to include five and six membered
unsaturated rings that may contain one or more oxygen,
20 sulfur, or nitrogen atoms. Examples of hetercaryl groups

include, but are not limited to, carbazole, furanyl,

thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,

pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,




aci ds and bases |isted herein. The acids include, but are not limted to,

the followi ng inorganic acids: hydrochloric acid, hydr Q aé(;f() ,
hydroi odic acid, 5 sulfuric acid and boric acid. The aczlggz mgfu eg but are

not- limted to, the follow ng organic acids: acetic acid, nalonic acid,
succinic acid, fumaric acid, tartaric acid, maleic acid, citric acid,

met hanesuMO@A©052571 d, benzoic acid, glycolic aci deci@edsa@iaci d and

mandel i c acid. The 10 bases include, but are not limted to anmoni a,

met hyl ami ne, et hyl ami ne, propyl am T~ di met hyl ami ne, di et hyl ami ne,
trinmethylam ne, triethylamne, _ethyl enediam ne, hydroxyethylam ne,

nor phol i ne, tFigsetali ne” WAEAIFFRAY T ne. BHIEYinvent? df“ﬁ%lrt%ér provi des for
the 15 hydr giasiand/ipobyapimhs aid akhbaxihyt he conpounds described herein.
The present invention includes within its scope prodrugs of the conpounds
of the invention. In general, such 20 prodrugs will be functional

deri vati vesInf atidiciopnpbmdieest tHeserearaht | A WRPELhtar enFE¥Ei |y convertible

in vivo gi nEQsédh%iEf‘élliUEﬂlgCQE}PQéir&d-thI‘aUﬁay icBntdi@ PRESeNtmodenvention, the
term "adm ni stering” shall enconpass t_.he Lreat ment ofEXt hel \éari ous

condi ti ons BESEPFBEY fth 2F HEYI5™ ¢ FHYSHR P SpRETPIEH | y* T osed or with a
.conmpound whibehsuchayeirabatye spepsf iodludy, dwcéosedt Botdtedhitth converts to

t he specifi ‘?ﬁjdocﬁgP nd i B, yi9, af t eLo Ak pi St alhoddi@uthiey1, pati ent.

Conventi onal procedures tor the selection and reparatipn _of suitable

] . ind . p
prodrug der berralbbahigplerges cringagolvio f BRRadRaiAFeeY i nPBESIGH of Prodr ugs,
ed. H ByndgasditazolEisevi er berA8bxaz2yDecenberern200if] thiazolyl,

imidazo[2,1-bjthiazeolyl, cinnolinyl, guinazolinyl,
quinoxalinyl, 1, 8-naphthyridinyl, pteridinyl, gquinolinyl,
isoquinolinyl, phthalimidyl and 2,1, 3~benzothiazolyl.

“

15 The term “heteroaryl” alsc includes those chemical

moieties recited above which may be substituted with one
or more of the following: -F, -Cl, =-Br, -I, OCN, -NOo,
straight chained or branched C;-C; alkyl, straight chained
or branched ¢€;~C; monofluorocalkyl, straight chained or
20 branched Ci;-Cy polyfluoroalkyl, straight chained ox
branched C;-Cy alkenyl, straight chained oxr branched Cy-Cx
alkynyl; C3—Cy cycloalkyl, C3-Cq monofluorocycloaikyl, C3-Cq

polyfluorocycloalkyl, Cs-C; cycloalkenyl,

25 The term “heteroaryl” further includes the N-oxides of
those chemical moieties recited above which include at
least one nitrogen atom. Tn the present invention, the

term “aryl” is phenyl or naphthyl.

30 In a further embodiment of the aforementioned invention,

the compound is enantiomerically and diasteriomerically




‘WO 2004/ 005257 PCT/ US2003/ 021391 -40- The present invention further
includes netabolites of the conpounds of the present

Met abolites include active species produced upon |ntroguct|on é% conmpounds
of this invention into the biological mlieu. 5 Illustrative of the
invention is a pharmaceutical conposition conprising a pharnmaceutically

accept ablygo 28adokdser and a therapeutically effectivwerathunbizaf any one the

conpounds of the invention. 10 An illustration of the invention is a
pharmaceutical conposition nmade bgsadm xi ng any one of the conpounds
descri bed above and a pharmaceutically acceptable carrier. 15 Illustrative

of the invenireon 'i s @ pracess: f opmprakiney a '%Warwﬁ@EBFWEaIl%onp05|t|on
conpri si ng &‘lﬁlfigmfégl@ﬂi of; Tdtﬂéste%@aﬂ@é}lieﬁlﬁ KO{mﬁehe invention and a

pharmaceutically accep {able carri er. solid carrier can include one or
nore substances which may al so act as endogenous carriers (e.g. nutrient
or m cronujnr ioBBt erfalihetS) thé | crppumi iagents), dnaébriowxt-s, Insol ubilizers,

suspendi ents f|IIe ts, . ion.aids, binders or
t abl et - SI(m: arp%l[dll Eh chlnérgl%g Pq ?O)HBB%&%.OHQ

é €n i't"can al so be an encapsul ating material .
in powders, the carrier is a finely divided solid which is in adm xture

with the figgl Xn@éﬁ@lgl@ ARLLYE $d10a6h eflire btedadlibehe; off haayact ive
ingredient 1s mxed carrl hha\{LlngSuclﬁest iagﬁﬁﬁéy ression
properties ¢ t@8i F%{‘kﬂ"lén‘ffr 8F1H6As YT 8nd° Eonpact ed I n tshe Shape and size
desired. Thihqraseesmntiomers, diastereomers, or E or 2 alkene or

10 imine isomers. "The invention also provides for
stereocisomeric mixtures, inecluding racemic mixtures,
diasterecomeric mixtures, or E/Z isomeric mixtures.
Stereoisomers can be synthesized in pure form (Nogradi,

M.; Stereoselective Synthesis, (1987) VCH Editor FEbel, H.

15 'and Asymmetric Synthesis, Volumes 3 B 5, (1983) Academic

Press, Editor Merrison, J.) or they can be resolved- by =z
variety of methods such as crystallization and
chromatographic techniques (Jagues, J.; ‘Collet, A.; Wilen,

S.; FEnantiomer, Racemates, and Resolutions, 1981, John

20 Wiley and Sons and Asymmetric Synthesis, Vol. 2, 1883,

Academic Press, Editor Morrison, J).

' In addition the compounds of the present invention may be

present as enantiomers, diasteriomers, isomers or two OT

25 more of the compounds may be present to form a racemic or

diasterecmeric mixture.

The compounds of the present invention are preferably 80%
pure, more preferably 90% pure, and most preferably 25%
30 pure. Tncluded in this invention are pharmaceutically
acceptable salts and complexes of all of the compounds

described herein. The acids and bases Ffrom which these




and tablets preferably contain up to 99% of the active ingredient.
Suitable solid carriers include, for exanple,. 29 Deceryghes

20041005257 PCT/ US2003/ 021391 ' .. -41 cal ci um phosphat e, %ag‘ﬁg%%%a%
stearate, talc, sugars, |actose, dextrin, starch, gelatin, cellulose,

pol yvi nyl pyrrolidine, |ow nelting waxes and ion exchange resins. 5 Liquid

carriers b oMfsdsi n preparing solutions, suspensicfiaoofidttbsi ons, syrups,
elixirs and pressurized conpositions. The active i ngredient can be

di ssolved or suspended in a phar neceut i cal | y acceptable liquid carrier 10
such as water, an organic solve mxture f .bot har maceutically
accept abl e #its Gref %t‘%par‘?ﬁle Hanucﬂe %uéaralrl ef gar%lrglotrr%tdal A ot% sui tabl e
phar maceut i galds aslidsiseeslisuel msresnl Ulhiel fgimss inekides| Piterege buffers,

preservati ves. sysakener s, flayQri njgjlgg‘eﬂltgs Sispend ngadisagents,
t hi ckeni ng agents coloring agents, viscosity regulators, stabilizers or

osnor egul atmocﬂ‘;lﬂrtlabl@ldexmrégr%‘ﬁcl i afdfd c@i’rdf et iiral and
par ent-er al sxﬁ‘iﬁkm sidiat bed bdekudeidatras {qaast iadlugecomitaiareng additives

as above, e gc.uﬁgg%eul gf’cgﬁ%ﬂ v %éwvlelsu&pr ef erahly. ZQCQ%QFI zH_Tr]gdcar boxynet hyl

cel | ul ose s‘b‘? i NC nonohydric a ol's and
pol yhydri ¢ mdivohol ssid, esgecighycatis) éwrﬁﬁe??lddeF?%rFVe%Cldand oils (e.g.

fractionat eg,;cogoRE0i biald AEAEHI fet@bhdsul FoHiaianl ebakzoiadni ni strati on,
the carrier can also be an oily ester gucté 25 as et hyl,cleats or |sopropyl
myristate. Bidyi Pevqlgqi geid, lactic acid and m

10 bases include, but are not limited to  ammonia,
methylamine, ethylamine, propylamine, 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
of the compounds of the invention. In general, such
20 pro&rugs will be functional derivatives of the compounds
of the invention which are readily convertible in wvivo
intoc the reguired 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, 19B5,




carriers are useful in sterile liquid formconpositions for parentera
adm nistration. The liquid carrier for pressurized conpgsitifaS)fan be a
hal ogenat ed hydrodarbon or other pharmaceutically accepté%%@ propel | ent.
30 Liquid pharmaceutical conpositions which are sterile solutions or
suspensi ons can be utilized by for exanple, 29 Decenber 2006 WO

2004/ 005X9@ 208%du53492003/ 021391 -42- intranuscul ar, gegikabdagsal . epi dural,
intraperitoneal' or subcutaneous injection. Sterile solutions can al so be

adm ni stered intravenously. The coﬁﬁ unds may be prepared as a sterile

sol 1d composiLi on i ch, /By, Be ALsnol Yac foSnstispended gt cide time of
adni ni stration U ng sterine wat er;” saline, or other appropriate sterile
i nj ectabl e avmelbuads ©Ar ther pregeat| dresrdéant oMerdrbtesnedesddsy and i nert

bi nders, suspenfli N@eafoNtSoalddar LEENS ErdduRYOSRNES comfoRas eser s,
preservatives, dyes, and, coatjngs..The %0. ongound can be adm ni stered
orally in tHE® JPFERFLOR 1-1%FPE 21801 UCProA dr S uspensi on cont ai ni ng ot her

solutes @ suspending agents (for exanple, enough saline or glucose to
make the solytiqQn._Lsotonic),..hile e cia, I rbitan
nonol eat e, pfgﬁlil%gra E%?ee gddﬁc (Qﬁhgat gnieglttté?% i%éofésogr%ﬁn%éugﬁ%ﬁi)ts anhydri des
copol yner i zegmpgsikien hytBweisgwi de) aharwareufitedly Thecedpblihd can al so be
admi ni st er edaerald ¥n@i § hlerbfeuth t4Mliyde Pfetalé hr@OAPOST tan@nod«r m
Conposi tionsg, sui tablneds %9 tfh%riovrearL_ia}Idrri nistration include solid fornms, such
as pills, cap&ui & %i*arul'es, *tabiet's, and powders, and

’ 10 .

Bn illustration of -+the invention is a pharmaceutical
composition made by admixing any one of the compounds

described above and a pharmaceutically acceptable carrier.

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

acceptable carrier.

20 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 aids, binders or tablet-disintegrating agents;

25 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
30 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 example,




liquid fornms, such, as solutions, syrups, elixirs, and suspensions. Forns
useful for parenteral adm nistration include sterile J | si ons,
and suspenions. 25 Optinal dosages to be adm nistered rsr%y]y%dgﬂl glztzecpﬁlyned by
those skilled in the art, and will vary with the particular conmpound in
use, the strength of the preparation, the node of adm nistration, and the
30 advanceo®ribnisyt he di sease condition. Additi onalcrfugsibsizsser dependi ng on
the particular subject being treated. will 29 Decenber 2006 WO 2004/ 005257
PCT/ US2003/ 021391 '.. -43 result 1i4-a need to adjust dosages, including
subj ect age, weight, gender, diet, and tinme of adm nistration.

|11 ustrati vealofiup hePhospater onmFEeaL &Y ntHERTEpr ot Y9 Sraki ng any of
the conmpounggt+gfet he ikavenhi, on. doseapl i f ygalptiihe | nwedlulse,s a nmet hod of -

treating a disorder di at ed t he_MCH ceptor, Ln_a.,sybjiect in need
t her eof comPHPding P4 gﬁﬁd%?ee’rilg% f“gf?lhné’ é’ﬁ%igsec%dg llob fherapeutical Iy

ef fective armmint. of any one of the conpounds or pharnaceuti cal

conposi tgons of the invention and a pharmaceutically acceptable carrier.

In one enbodi nent, the therapeutically effective anmount js 15 between
about 0.03 E#idbode=BEEsmyarfn B emfodi TRERET ™ he HHELIEEr is depression.
I n one enbagipaRitonst hendisionder sysipgnxisdtiyirs rergnep@abadizednt, t he

Mnoont | nencETEeRE SBodi Ponr e s TEEROTor Oy oot | e e by set suf feri ng

' suspended in a pharmaceutically acceptable liguld carrier
10 such as water, an organic solvent, a mixture of both or
pharmaceutically acceptable oils or fats. The liguid
carriex can contain  other suitable pharmaceutical
additives such as solubilizers, emulsifiers, buffers,
preservatives, sweeteners, flavoring agents, suspénding
15 agents, thickening agents, coloring agents, viscosity
requlators, stabilizers or osmoregulators. Suitable
examples of liquid carriers for oral and parenteral
administration include water {partially containing
additives as above, e.g. cellulose derivatives, preferably
20 sodium carboxymethyl cellulose solution}, alcohols
(including monohydric alcohols and polyhydric alcohols,
e.g. glycols) and their derivatives, and oils (e.q.
fractionated coconut oil and arachis oil). For parenteral
administration, the carrier can also be an oily ester_spch
25 as ethyl oleate or isopropyl myristate. Sterile Iliquid
carriers are useful in sterile liquid form compositions
for parenteral administration. The liquid carrier forx
pressurized compositions can be a halogenated hydrocarbon

or other pharmaceutically acceptable propellent.

30

| Liquid pharmaceutical compositions which are sterile

solutions or suspensions can be utilized by for example,




froma disorder selected from depression, anxiety, obesity or urge

i ncontinence in a subject in need thereof, 25 conprisi r@d@&?n@hﬁi%i ng to a
subj ect a therapeutically effective anmount of a compound of the I nvention.

In one enbodi nent, the therapeutically effective anbunt is between about
0. 03 and about 300 ng. 30 In another enbodi nent, the disorder is

depr essi owo 2d0mo0e3¢  enbodi nent, the disorder is anpgmisyosdzizopne enbodi nent,
29 Decenber 2006 WD 2004/ 005257 PCT/ US2003/ 021391 -44- the disorder is
obesity. In one enbodinent, the digérder is urge incontinence. In the

subj ect application a "therapeutically effective 5 anmount" is any anount
of a conpountrwhisiilanherntadheqslst ePEEd. a BEHRREELEOGR ePFng from a

di sease agal pahe . Maeh st hecaeupouRdsrare Rhhecddsvesancaiisesbeeduct i on,

rem ssion, or regression of the di segse. | n a subj ect reg}péaleidcati on, a

"subj ect" | amanyETERr MEAVEMEIFal TBF FPTRUNRR. T TR g T nvent i on provi des
a met hod of 44 reatrbpgia b ecinpositiiber wnighhf mem ba disnokredl iofy wherein the

abnormal ity is | | evia ecf eashingd st ha sagt ingihy 9fe@neMCHL receptor
15 whi chgcoﬂﬁlplegg%c{ a #n tﬁlggt 2‘#%98% og%le Subj ect ;nla?(mun? (11‘; a conpound of
the invent i estewhi chlireanoMCphhere c@PFHTiabmt 3GBHI St BPFEWRI e to treat the

subj ect's ahngrmal i tYrriddd Sepaimkadenbodimentss tdressdnoram ity is a

regul ation 20 of a steroid or pitui is ant@) epi nephri ne
B e U

sweeteners, preservatives, dyes, and coatings. The

10 compound can be administered orally in the form of a
sterile solution or suspension containing other solutes or
suspending agents (for example, enough saline or glucose
to make the solution isotonic), Dbile salts, acacia,
gelatin, sorbitan monoleate, polysorbate 80 (oleate esters

i5 of sorbitol and its anhydrides copolymerized with ethylene
oxide} and the like.

The compound can also be administered orally either in
liguid or solid composition form. Compositions suitable
20 for oral administration include solid forms, such as
pills, capsules, granules, tablets, and powders, and
liquid forms, such. as solutions, syrups, elixird, and
suspensions. Forms useful for parenteral gdministration

include sterile solutions, emulsions, and suspenions.

. 25
optimal dosages to be administered may be determined by
those skilled in the art, and will vary With the
particular compound in use, the strength of the
preparation, the mode of administration, and the
30 advancement of the disease condition. Additional factors

depending on the particular subject being treated. will




cardi ovascul ar disorder, an electrolyte bal ance di sorder, hypertension,
di abetes, a respiratory disorder, asthma, a reproduct '29@)5&91%11%6

di sorder, an i mune di sorder, an 25 endocrine disorder, a mnuscul oskel et al
di sorder, a neuroendocrine disorder, a cognitive disorder, a nmenory

di sorder such as Al zhei mer=s di sease, a sensory nodul ation and

transm sswoneoghhsrder,. a notor coordi nation di SOrggfus2005258NSOry
integration disorder, a notor integration 30 disorder, a dopam nergic
function disorder such as Parkinsdd=s di sease, a sensory transn ssion

di sorder, an olfaction disorder, a synpathetic¢ innervation disorder, an 29
Decenber 2086ulW\Gr2@04¢BD 50 57IPET/49se08/ 003341 48PISFY 8681 ve di sor der
such as dep[8sht Oeahsk anxieEt Y¥ng dinstdeaanimkatadodi sorder, a fluid-bal ance
di sorder, a Seizure dlsorder pain, psychotic behavi or such as -
schrzophreni a, norphine tol erance, opiate addiction, 5 mgraine or a
urinary di squdetrsich as thel riavqptibnci-mtdl nemEbetion Pacfﬁﬂﬁéf PFed enbodi nent,
the subj 5ectmgkg§§rg' 0Ds ALQVidBSunc BELHRD; Sfertioat ment for the fol | owing

i ndi cations pression, "anxiety, eating/body weight disorders, and
urinary disorders. Exarrpl es of eating/body weight disorders are obe5| ty,
bulim a, OFEXQHbj_mﬁnQGI’tVlQSa.nverEXaﬂ'pHeS of nethodarof - dirsettker sai ncl ude, but
A o ThsSted OyelEL 08T, | AEORELNCOCRpeBYCLACL] UG fabaddar, U ge 15

i nconti nenc AR haPsTe eguency, urinary urgency nocturia, or enuresis.
Overactive rtwleadd:énerwﬁj enipnaeiya  FERERSFeREY of° n’u’a‘}ﬁ PIBE" a8soci at ed wi th
beni gn pfostatbeutically effective amount of any one of the

compounds or pharmaceutical compositions of the invention

and a pharmaceutically acceptable carrier.

In one embodiment, the therapeutically effective amount is

15 between about 0.03 and about 300 mg.

Tn one embodiment, the disorder is depression. In one
embodiment, the disorder is anxiety. In cone embodiment,
the disorder is obesity. In one embodiment, the disorder

20 is urge incontinence.

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 thereoi,
25 comprising administexing 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.
30

Tn another embodiment, the disorder is depression. In one

embodiment, the disorder is anxiety. In one embodiment,




hyper pl asia. 20 This invention provides a nethod of nodifying the feeding
behavi or of a subject which conprises admnistering to %eceﬁ]tgﬁg% an
anount of a conpound of the invention effective to decrease e
consunption of food by the subject. 25 This invention also provides a
met hod of treating an eating disorder in a subject which conprises
adm ni st ewo b@400:37 t he subj ect an anount of a conpQéngisBbsdkibs | Nnvention
effective to decrease the consunption of food by the subject. In an
enmbodi ment of the present inventiof?the 30 eating disorder is bulimna,
obesity or bulima nervosa. _I1n an enbodi ment of the present invention, the
subj ect is the FeFeEBraie, obsSHemal™ hEEATEE Y ARi ﬁjes.orl f-a further 29
Decenber 2006 ur¥ i2004¢0bah7 PCT/ 1JS2003/ 021391 -46- enbodi nent, the
conmpound is administered in conmbination wth food. The present invention
further provides a nethod of 5 feducin% t he body_mass of a subject which
conpri ses Imnthd stwipely emPlipetigbjsecttharreabiflisf e85eTm¥bund’ of the
i nvention effeetiveid o medusgoaddie bBodya Masspoind henismbj eten 10 The present
invention al sq provides a nethod of_treating a .subject suffering from
depr essi on ﬁﬂ%@ﬁs?ﬁﬁﬁr?%ékSmﬁﬁﬁ?n?ﬁ?% 9% *3 fhgl§hsge%?a§ﬁiannunt of a
conpound of whildhi Sthienveotncondef faget | afdetbiviey eatauphe J§BpeEions depressi on.
The presentréﬁﬁgﬂ&Lo%rf%ﬁggﬁgigﬁogkqg§aaﬁgéaﬂgthoﬂlo; tEwalkng a subj ect

ic

suffering fromanxiety ) conprises admnisteri %&o t he subject an
amount of aapplication, a “subject” 1s a vertebrate, 2 mamma or a

10 human.

This invention provides a method of treating a subject
suffering from an abnormality wherein the abnormality is
alleviated by decreasing the activity of an MCHI receptor

15 which comprises administering to the subject an amount of
| a compound of the invention which is an MCH1 receptor

antagonist effective to treat the subject’s abnormality.

In separate embodiments, the abnormality is a regulation
20 of a steroid or pituitary hormone disorder, an epinephrine
'release disorderx, a gastrointestinal discrder, a
cardiovascular disorder, an elecﬁrolyte balance disorder,
hypertension, diabetes, a respiratory disorder, asth@aq a
reproductive function disorder, an immune disorder, an
25 endocrine disorder, é musculoskeletal disorder, a

neuroendocrine disorder, a cognitive disorder, a memory

disorder such as Alzheimer=s disease, a sensory modplation
and transmission disorder, a motor coordination disorder,
a sensory integration disorder, a motor integration
30 disorder, a dopaminérgic function disorder such as
Parkinson=s disease, a sensory transmission disorder, an

olfaction disorder, a sympathetic innervation disorder, an




compound of this invention effective to treat the subject's anxiety. The
present invention also provides a nethod of treating aFgbibk: fering
from depression and 20 anxi ety which conprises adm nistering to the
subject. an anount of a conpound of this invention effective to treat the
subj ect=s depression and anxi ety. The present invention also provides a

nmet hod of wor@atisssy a 25 subject suffering from nep@iuseRpsessi ve di sorder,
dysthyniic disorder, bipolar | and 11 disorders, schizoaffective disorder,
cognitive disorders _ with depress®d nood, personality disorders,

insommi a, hypersomi a, narcol epsy, circadian rhythm sl eep disorder, 30

ni ght mar e deStecdéve disaget espel diss FHaBERssioPecP\al KPHGY di &or der,

obsessi ve- coppiiksiae i Safidefdeanac gisarsi@ance Widisoodemi t hout

agor aphobi a, posttraumati c stress 29 cenber 20 004/.005257

PCT/ US2003/ B238% - ¥ Tt Tor d&F sdCHAl anxi é??a"gigéoyd&eé‘, . éygci al phobia and
gener al i zedsettophsendhsoroemwhifhe priesewte i nvwehtton adddetHovi des a net hod
of treating a a§n%Ubjo§Ctasutﬂ:§{air'}g fd:198r R Urisaany dbsomndedahi ch conprises
admi ni st éri ngg:to_ he subject an ampunt of a conmpound of this invention

ef fective tdneanéakendse subject's a urinary disorder. In sone enbodi nents,

the urinary disorder is wurinary incontinence, overactive bl adder, urge 10
~incontinence, urinar efdre ogég%nt urtihgag%j%geﬂ%%gticgggrgﬂﬁs or enuresis.

Thi s i nvent For® Wi °be bé tnder st ood from t "Experinental Details
whi ch fol | ow. methedveprf dmeawlent| gfprj nthe following indications: _

10 depression, anxiety, eating/body weight disorders, and
urinary disorders. Examples of eating/body  weight
disorders are obesity, bulimia, or bulimia nervosa.
Examples of urinary disorders include, but are not limited
to, urinary incontinence, overactive bladdex, urge

15 incontinence, urinary . freguency, urinary urgency,
nocturia, or enuresis. Overactive bladder and urinary

urgency may or may not be associated with benign prostatic

hyperplasia.

20 This dinvention provides;a method of modifying the feeding
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.

25 This invention also pﬁbvides a method of treating an
eating disorder in a subject which comprises administering
to the subject an amount of a compound of this dinvention
effective to decreaée the consumption of food by the
subject. In an embodiment of the present invention, the

30 eating disorder is bulimia, obesity or bulimia nervosa.
Tn an embodiment of the present invention, the subject is

a vertebrate, a mammal, & human oxr a canine. In a further




3_5 t he aét Wil | reiatdi!lyI appreci ate ]Eha}] the specific nethods and results

di scussed are nerely illustrative of the invention as I re full
in the clains which followthereafter. 29 Decenber 20(%%%}@%%1%05257 Y
PCTI US2003/ 021391 -48- Experinmental Section 1. Synthesis of Chem cal

Compounds 5 General Methods: Al reactions were perfornmed under an Argon

at nospherwoandodsiy® reagents, neat or in appropriatgrifhyes, were
transferred to the reaction vessel via syringe and cannul a techni ques. The

par aIt | el synt Eesi ;s 10 reaction arra§% were perforned in vials (wthout an
i ner at nosphere) using J- KEM heatin hakers (Saint Loujs .
Anhydr ous sﬁ%ﬁ%n%r@gepu‘?oﬁlﬁ%@d ¥ o%imlsﬂ\flgﬁeéﬁd (Cﬁlémcgné lnabbdrfr‘bzl\a/%
(M I waukee, «w¥¥1) faed. used as received. 15 Unless otherw se noted, the 1H
spectra were recorded at 400 MHz (Broker, Mdel: Avance) with
tetranmethyl silane as internal standard. s = singlet; d = doublet; t =
triplet; qTeequenesert pnrenjpnt efurtekt atvovidsst eft; BYP2prdfad; m =

nul tiplet 20aRiegentndl el ees W eapefubgsde dwinychRobeipt-soss M crol it

Laboratories, Jnc. Unless her wi.se, not ed SS. spectr ; obt ai ned on a
VG Pat f or m PR HSEFTTEN °u§%‘%gs‘%éﬁé%t?%s%“}°§§@( |$N§§'“P§%%me is reported.

Thin-1ayer 2bechnomiioyraffieyt{FLG)c wresuear Fiedasiit "of gPasshl at es
pr ecoat ed Wlsggje%tl_l ca gel 60 F254 (0.25 mm EM Separations

10 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 dinvention further provides a

15 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 anxiety. The present invention also provides a
method of treating a subject suffering from depression and

20 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

25 subject suffering from major depressive - disorder,

dysthymic disorder, bipolar I and II disorders,

schizoaffective disorder, cognritive disorders  with

depressed mood, personality disorders, insomnia,
hypersomnia, narcolepsy, circadian rhythm sleep disorder,
30 nightmare disorder, sleep terror disorder, sleepwalking
disorder, obsessive~compulsive disorder, panic disdrder,

with or without agoraphcbia, posttraumatic stress




Tech.). Preparative thin-layer chromatography was carri ed out on gl ass
sheets precoated with silica gel GF (2 mm Anal tech) Hﬂ’%%

chr omat ogr aphy was perforned on 30 Merck silica gel 230 mesh) .
Melting points (np) were determ ned in open capillary tubes on a Mel - Tenp
apparatus and are uncorrected. 29 Decenber 2006 WD 2004/ 005257

PCT/ US200860@d/@8%7- 49- The fol | owi ng Schenmes are igdugsioosfiee of net hods
for synt hesi zi ng conpounds of this invention. 5 Schene | NH2 0 OIf "N a
b N-"\ Boc Boc N Boc H NH2 H N%*12 N~RgNTRao N N N N Boc Boc Boc H
10 (a) LDA/ PhNTf2 / THF/ -78 C then OC overnig Am nophenyl bor oni c
acid / Pd(PRyctHet] ChpciNd2 CapfiebiE- qﬂtzerd%fl‘fe?lsh F(*E’;Dlio%fﬁd/c:/ H2/ Et OH/

1t 24-48h. (d).Aeidachl.Qrigedi sokdet.hyl anine/ THF/ OC then rt 2-3h or
Carboxylic “acid/ EDC DVAP/ CH2Cl 2/ DWF/ it 12h. (e) 4MHC in

1,4-dioxane/ rt h or . TFA/ CH2CI 2/ it 10 m n. 29 Decenber 2006 WO
2004/ 005257 TRCHrEIS200 31621361 al5@- provides a method of treating a

5 subject suffering from a urinary disorder which comprises
‘administering to the subject an amount of a compound:of
‘this invention effective to treat the subject’s a urinary
disorder. In some embodiments, the urinary disorder is
urinary incontinence, overactive bladder, grge

10 incontinence, urinary frequency, urinary  urgency,

nocturia, or enuresis.

This Ainvention will be better understood from the
Experimental Detalls which follow. However, one skilled in
15 the art will readily appreciate that the specific methods
and results discussed are merxely illustrative of the
invention as aescribed more fully in the claims which

follow thereafter.




IS;:hltimell Orf 60 O NBoc ° J Boc FFFFf #NO2 ~NH2 h #NHCbz F F F
Br Br Br Br FF F NHCbz NI -12 O B1O NHCbz ¢ + N Br Boc
NN BooBoo FHiFHeFIO dFy NN Boc H 5 (a) bZSFDgceﬁlbl%réO%

Bi s(pi nacol at o) di boron/ KQOAc/ Pdd 2dppf/ dppf/ 80C overnight. (b) K2CO3/
PdC 2dppf! DMF/ 80C overnight. (c) 10% PdIC/ HZ/ EtOH it 24h-72h. (d) 4M
HCl in 1, ¢oddopanse/ .rt I h or TFAl CH2CI 2/ it 10 mIrtT,[ggﬂm&‘%poxyl ic acid/
EDC/ DMAP/ CH2Cl 2/ DMF/ it 12h. (f) H2SO4/ HNOG3, 0C, 10 min. (g) Fel
NHACI /10 THF/ H2Q EtOH 95C, 1.5R*8(h) Cbz-Cl/ NaHCO3I CH3CN rt 12h 29
Decenber 2006 WD 2004/ 005257 PCT/ US2003/ 021391 -51-

Experimental Section

I. synthesis of Chemigal Compounds

General Methods: All reactions were performed underg an
Argon atmosphere and the reagents, neat or in appropriate
solvents, were transferred to the reaction vessel wvia
syringe and cannunla techniques. The parallel synthesis
10 reaction arrays were performed in vials (without an inert
atmosphere) using J-KEM heating shakers (Saint Louis, MO).
Anhydrous solvents were purchased from Aldrich Chemical

Company (Milwaukee, WI) and used as received.

15 ©Unless otherwise noted, the 'H spectra were recorded at 400
MHz (Briiker, Model: Avance) with tetramethylsilane as
internzl standard. s = singlet; d = doublet; t = triplet;
g = quartet; p = quintet; sextet; septet; br = broad; m =
multiplet. |

20

Elemental analyses were performed by Robertson Microlit
lLaboratories, Inc. Unless otherwise noted, mass spectra
were obtained on a VG Patform II instrument using
electrospray (ESI-MS} and MH* is reported. Thin~layer
25 chromatography (TLC) ﬁas carried out on glass plates
precoated with silica gel 60 Fesq (0.25 wmm, EM Separations
Tech.). Preparative thin-layer chromatography was carried
out on glaés sheets precoated with silica gel GF (2 mm,
Analtech). Flash column chromatography was -performed on
30 Merck silica gel 60 (230 - 400 mesh). Melting points (mp)
were determined in open capillary tubes on a Mel-Temp

apparatus and are uncorrected.




Scheme Il FF ~ N2 NH2 O OF B NOZ 6NBr NN Boc (or I) Boc Boc F HF
HNy Ny e Od O NN Bac H 5 (b) K2CG31 PdC 2dppf/ ec%ﬁx@e?%jﬁﬁ (c) 10%
Pd/C 1 H2 (200psi)/ EtOAc/ MeOH rt 24h-72h. (d) 4MHO in 1,4-dioxanel/ rt
Il h or TEN CH2CI 2/ rt 0.2h. (e) Carboxylic acid/ EDC DVAP/ CH2Cl 2/ DWVF/ rt
12h. 10 29 Decenber 2006 WO 2004/005257 PCT/ US2003/ 021391 -52- GENERAL

- PROCEDUREy & @ies/RsRERI DI NE SYNTHESI S ( SCHEME 1) OO fJ%fuskiesinoBer 5 TERT- BUTYL
4- { (( TRI FLUOROVETHYL) SULFONYLI OXY} - 3, 6- DI HYDRO- 1( 2H) - PYRI DI NECARBOXYLATE:
n-Butyl lithium(17.6 m., 44.2 mdl3- 2.5 Min hexanes) was added to a
solution of diisopropylamne (96.2 nL, 44.2 mol) in anhydrous THE 10
(40.0 nmL) at 0 C and the resulting mxture was stirred for 20 mnutes. The
reaction m xtdir e, WVagifPOLEKEMe® =¢8 Glanmskrative of methods for

synthesizing compounds of this invention.

S : Scheme I

NH,
o) : oTf
=
N N :
Boc Bog N

Boc

: o
NH, NH, :‘H/R NTR
o)
c . _d C . .
) ~

Boc Boc Boc H

10 (a) LDA/ PhNTf, / THF/ -78 °C then 0°C overnight. (b) Aminophenylboronic
acid / Pd(PPh)s/ LICY NaxCOs/ DME-H0/ reflux 3h. {c) 10% Pd/C/ Hof EtOH/
rt 24-48h. (d) Acid chloride/ triethylamine/ THF/ 0°C then rt 2-3h or Carboxylic
acid/ EDC/ DMAP/ CH:Cly/ DMF/ 1t 12h. (e) 4M HCl in 1,4-dioxane/ rt 1h or
TFA/ CHoCly/ rt 10 min.




tert-butyl 4-oxo-I|-piperidinecarboxylate (Aldrich Chem cal Conpany, 7.97
g, 40.0 mol) in THE (40.0 nm.) was added dropw se to tRepLRAfL: fihem Xture,
whi ch was then stirred 15 for 30 m nutes. Tf2NPh (42.0 mmol, 15.0 g) in THE
(40.0 nlL) was added dropwi se to the reaction m xture and the reaction

m xture was stirred at 0 C overnight. The reaction m xture was

concent r awedooi/sasacuo, redi ssolved in  hexanes: Et @dausRoskizepassed t hrough
a plug of alumna and 20 the alum na plug was washed wi th hexanes: Et QAc
(9:1). The conbined extracts wereX¥oncentrated in vacuo to yield the
desired product (16.5 g) which was contam nated with some starting
material Tf2NtPh: 1H NVMR (400 MHz, CDC13) S 5.77 (s, 1H), 4.05 (dm 2H, J
= 3.0 Hz), 3.63 (t, 2H, J = 5.7 ddapne 185 2.45 (m 2H), 1.47 (s, 9H). 29

Decenber 2006 WD 2004/ 005257 PCT/ US2003/021391 -53 NH2 OfIf 1° JJJI ~ N
Boc'N Boc TERT-BUTYL 4-(3-AM NCPHENYL) 3, 6-.DI HYDRO 1(217) - PYRI DI NE 5
CARBOXYLATE: A degassed mxture of aqueous Na2CO3 solution (4.20
m.), tert-butyl 4-{[(trifluor thyI

sul fonyl ] oxy) - 3, 6- di hydr o- 1( dBne carboxylate (0.500 g, 1.51 mmol),
3- am nophenyl boroni c acid sul fa (0 393 g, 2.11 inmol), lithium

chloride (0.191 10 g, 4.50 ilc) and te raki s-tri phenyl phosphi ne pal | adi um

©F F F F
; i NO, o i NH, g i _NHCbz
B — — —_—
F’i ' F F F
Br Br Br Br

E F

£ NHCbz NH,

O.g° NHCbz :
+ __._,b F £ F .
=
F g
Br ! N
: N

Boc Boc

N

Boc
F H E H

NTR N\H/R
O -
e F ___L F o]

N N
Boc H

(a) Bis{pinacolato)dibaron/ KOAc/ PdClzdppf/ dppf/ 80°C overnight. (b) KoCO4f
PdClLdppf/ DMF/ 80°C overnight. (¢) 10% Pd/C / Hyf EIOH/ rt 24h-72h. (d) 4M
HCI in 1,4-dioxane/ rt 1h or TFA/ CHoClo/ rt 10 min. (e} Carboxylic acid/ EDC/
DMAP/ CHzClyf DMF/ 1t 12h. {f) HaSO4/ HNO;, 0°C, 10 min. (g) Fe/ NHaCl/
10 THF/ Ho0/ EIOH/ 95°C,1.5h. (h) Cbz-Clf NaHCO3/ CH3CN/ 1t 12h




(0.080 g, 0.075 mmol) in dinethoxyethane (5.00 nL) was heated at ref |ux
tenperature for 3 hours under Argon. The organic | ayer aRked
reaction m xture was separated and the aqueous | ayer d%@éﬁﬁﬁﬁgp wi th ethyl
acetate (3 x 15 50 nlL). The conbi ned organi c solutions were dried and
concentrated in vacuo. The crude product was chromatographed (silica,
hexanes: By&Aeyom@isehl oronet hane 6:1:1 with 1% i sopicaaxbedie to give the
desired product (0.330 g, 819%. '"H NWR (400 MHz, CDC13) 8 7.12 (t, 1H J =
20 7.60 Hz), 6.78 (d, 1H, J = 8.4 +t&)-r 6.69 (t, 1H, J = 2.0 Hz), 6.59
(dd, 1H, J = 2.2, 8.0 Hz), 6.01 (br, 1H, 4.10 - 4.01 (d, 2H, J = 2.4 Hz),
3.61 (t, 2H,"J = 5.6 Hz), 2.52 - 2.46 (m 2H), 1.49 (s, 9H); ESMS me :
275.2 (M+ H)+. Anal. Calc. forscgd@H24N202: C, 70.04; H, 8.08; N, 10.21.
25 Found: C, 69.78; H 7.80; N, 9.92. 29 Decenber 2006 WD 2004/005257

PCTH US2003/ 021391 -54- NH2 NH2 C N N Boc Boc TERT- BUTYL

4-[ 3- (AM NO) PHENYL] -,1- Pl PERI DI NECARSOXYLRATE: A mi xttre of tert-butyl
4- ( 3- am nopheny 6- di hygdro- 5 1(2H) - pygi-¥necar Nt e (3.10 g, 11.3
mol ) and 10% PdbC.o(1. 00 g) Ng) et hanol 00 ni) hydr ogenat ed at room
. t i
n
N
Boc

tenperature uﬂrm;ﬁhe balf ogn nethed for[2 days. he reaction m xture
was filtered thr Cel i+ and wasHed h™ €t ha ~ The conbi ned et hanol
extracts were 10 centraged in vacuo t he res'ﬂ e was chronmat ographed
' Boc forl) ' Boc
F o H F H
N.__R N._Rq
b T
o} o]
e . .
N N
Boc H

(b) K2COy/ PdCl,dppf/ DMF/ 85°C 24h. (c) 10% Pd/C / Hz (200psi)/ EtOAC/
 MeOH/ rt 24h-72h. (d) 4M HCI in 1,4-dioxane/ rt 1h or TFA/ CHyClo/ 1t 0.2h.
(e) Carboxylic acid/ EDC/ DMAP/ CHzCla/ DMF/ tt 12h,
10




on silica (dichloronethane: net hanol : i sopropyl anmine 95:5: 1 i
desired product (2.63 g, 84% . 1H NWR (BOOpK/I—E, CDC13)29§)£7£)‘3&:@O,(§0|02(1§Ht h? =
7.6 Hz), 6.62 (d, 1H, J 8.4 Hz), 6.60-6.59 (m 2H), 4.27-4.18 ?m ’
3.62-3.58 15 (m 2H), 2.80-2.72 (m 2H), 2.62-2.59 (m 1H), 1.89-1.52 (m
ﬁle) 11649 E(FS@L%;E; 4E{SI:\),/B[ ?166;3 '277.2 (M+ H+. Br NH2 gNH + Br N Cl o;1
11-0 waz 74-{ 3- [ (6- BROVOHEXANOYL) AM ’
tCARBOl)D(YLA;I'E. A 25-m RB-flask, charged WI) th N0l Priiidsarkona b PERI B NE
ent - butyl - 4-[ 3- (am no) phenyl ) - 1- pi¥¥€ri di necar boxyl at e 2.00
g), 6-bronohexanoyl chloride (0.427 g, 29 Decenbe)r/ 2006 (V\D 20813)1)652'-:3?53
PCT/ US2003/ 021391 -55- 2.00 nmol, 1.0 eq.), triethylamne (0.404 g, 4.00
mol ) and JifErhS. HOCEbIREWESE. PIPERISUNRISYNDRESIS e (AUSEME Lide for 4 h.  The
reaction mxture was difuted with chloroform (50 nL) and washed wi th water
(100 n), brine, dried over MJSO4 and 5 concentrated in vacuo. The residue
was purified by chromatography§(sili czg%fel , hexanes/Et OAc 10:1) to yield

t he desired product (0.921 g 8% NVR (400 MHz CDC13) 6

| : . : , 7.47 (s,
1H), 7.28-7.22 (m 2H), 7.11 (s, JIH, &, (d, 1H, J = 7.0 Hz),, 3.45-%.39
(m 2H), 2.85-2.70 (m 2H), 10 gnc68-2.5%m(m 1H), 2.37 (t, 2H, J = 7.4 Hz),

1.96-1.71 (m .

5
- PERT-BUTYL 4-{[(TRIFLUOROMETHYL) SULFONYL]OXY}-3,6-DIHYDRO-
1 (2H) ~-PYRIDINECARBOXYLATE: n-Butyl lithivm (17.6 mL, 44.2
mmol, 2.5 M in hexanes) was added to a solution of
diisopropylamine (26.2 mL, 44.2 mmeol} in anhydrous THF

10 (40.0 mL) at 0 °C and the resulting mixture was stirred for
20 minutes. The reaction mixture was cooled to ~78 °C and
tert-butyl 4-oxo-l-piperidinecarboxylate (Aldrich Chemical
Company, 7.97 g, 40.0 mmol) in THF (40.0 mk) was added
dropwise to the reaction mixture, which was then stirred

15 for 30 minutes, Tf;NPh (42.0 mmol, 15.0 g) in THF (40.0
mL} was added dropwise to the reaction mixture and the
reaction mixture was stirred at 0 °C overnight. . The
reaction mixture was concentrated in vacuo, redissolved in
hexanes:EtORc (9:1), passéd through a plug of alumina and

20 the alumina plug was washed with hexanes:EtOAc {9:1}. The
combined extracts were concentrated in vacuo to yield the
desired product {16.5 g)_ which was contaminated with some
starting material TfNPh: ‘H NMR (400 MHz, Cpels) 8 5.77 (s,
1H), 4.05 (dm, 2H, J = 3.0-Hz), 3.63 (t, 2H, J = 5.7 Hz},

25 2.45 (m, 2H), 1.47 (s, 9H). '




7H), 1.68-1.50 (m 5H), 1.48 (s, 9H); ESM5 mle: 355.4, 476.6. F Br ~ NH
NO Fi.. gNU NHz 15 TERT-BUTYL

4- (3-{[ 6- (3, 4- DI FLUOROANI LI NO) HEXANOYL] AM NO} 29 December 2006
PHENYL) - 1- PI PERI DI NECARBOXYLATE. A 5-nL RB flask charged wth
tert-butyl-4-{3-[(6-bronphexanoyl)am no] phenyl}-1- piperidine carboxyl ate
(40.9 ngy,wdw mszlgvfml) 3,4- difluoroaniline (0.100 pgpRkaskaz® M), K2CO3
(0.100 nmol, 20 13.8 nmg), Nal (22.5 ny, 0.150 mmol) and DMF (1.00 nlL) was
heated at 120 ~C for 12 hours. The-3#xture was diluted with water (10 ni).
The aqueous | ayer was extracted with chloroform (3 x 10 nlL) and the
conmbi ned extracts were washed with brine, dried over MgS&4 and
concentrated in 25 vacuo. The resi due wasNurified by chronmat ography
(hexanes/ Et OAc 10:1) to afforadTthe dq ed product as a - ---- -----
------- 29 Decenber 2006 WO _2Q04) 0052 PCT/ US2003/ 021391 -56- i ght
yellowoil (7.14 ng, 14.3% .| 1H NWR (490 MHz, CDCl3) S 7.47 (s, iH),
7.31-7.18 (m 1H), 6.98-6.90 3H,! 6.50-6.43 (m 1H), 6.40-6.30 (m
2H), 6.26-6.20 (m 1H), 428&“18(mN2H), 3.06 (t, 2H, J = 7.2 Hz),
2.97-2.87 (m 5 1H), 2.84-2.72 (m 2H)PB%*2.68-2.58 (m 2H), 2.38 (t, 2H, J
7.4 Hz), 1.85-1.73 (m 4H), 1.7-1.54 (m 4H), 1.48 (s, 9H); ESM5S me:

502'2 (lw * IT—BUTYL 4- (3-AMTNOPHENYIL) -3, 6~DIHYDRO-1 (2H) ~FYRIDINE

5 CARBOXYLATE: A degassed mixture of 2.0 M agueous NazCOj;
solution {4.20 mkL), tert-butyl 4-{[(trifluoromethyl)
éulfonyl]oxy}~3,6—dihydro-1(2H)~pyridine carboxylate
(0.500 g, 1.51  mmol), 3-aminophenylboronic  acid
hemisulfate (0.393 g, 2.11 fmol), lithium chloride (0.191

10 g, 4.50 mmol) and tetrakis-triphenylphosphine palladium
(0.080 g, 0.075 mmol) in dimethoxyethane {5.00 mL) was
heated at reflux temperature for 3 hours under Argon. The
organic layer of the cooled reaction mixture was separated
and the aqueous layer was washed w;th ethyl acetate (3 x

15 50 ml). The combined organic solutions were dried and
concentrated -in vacuo. The crude p;oduct was
chromatographed (silica, hexanes:EtOAc: dichloromethane

6:1:1 with 1% isopropylamine) to give the desired product:

i

(0.330 g, 81%). *H NMR {400 MHz, CDCls) & 7.12 (t, 1H, J
20 7.60 Hz), 6.78 (d, 1H, J = 8.4 Hz), 6.69 (t, I1H, J = 2.0
Hz), 6.59 (dd, 1H, J = 2.2, 8.0 Hz), 6.01 (bxr, 1H), 4.10
'4.01.(d, 2H, J = 2.4 Hz), 3.61 (t, 2H, J = 5.6 Hz), 2.52
2.46 (m, 2H), 1.49 (s, 9H); ESMS m/e : 275.2 (M + H)".
Anal. Calc. for CigHaaNz0,: C, 70.04; H, 8.08; N, 10.21.

' 25 Found: C, 69.78; K, 7.80; N, 9.92.




FF FCNH 9NHNH NN BCC 10 EXAMPLE 6:

6- (3, 4- DI FLUOROANI LI NO) - N-[ 3- (4 Pl PERI DI NYL) PHENYL]H@é@NQMF gogto a
solution of tert-butyl 4-(3- 6-(3,4-difluoroanilino)hexanoyl anlno) phenyl )
-1 piperidine carboxylate (11.2 ng, 0.0224 mml) in 15 dichl oronet hane
(0.500 nm.) at 0 Cwas slowy added trifluoroacetic acid (25.5 ng, 2.24
ol ). TRgo h@gkbispn mM xture was stirred at room tRFREHRHd 6 for 10 mn and
concentrated in vacuo. The residue was dissolved in i- PrOH CHC13 (1:3, 10
m.) and basified to pH 11 with 10%#0H 20 washed with H20, followed by
brine. The organic |ayer was dried over MgSO4 and concentrated in vacuo to
give the desired product (8. 99 -NH2 1H NVR (400. MHz, CDC13) S
7.39-7.08 (m 5H), 7.06-6.94 91-6.81 (m 1H), 6.77-6.67 (m

1H), 3.54-3.42 (m 2H), 3.25-3{04 (m BH, 25 2.91-2.80 (m 1H), 2.45-2.32
(m-2H), 2.11-1.99 (m 2H), 29817 (M 2H), 1.80-1.62 (m 4H),

1.55-1.40 (m 2H), 1.34-1.2 ESMS nfe: 402. 2 (M+ H'"' . 29
Decenber 2006 WD 2004/ 005257 CT/USZ §/021391 -57- The foll ow ng
conpounds were prepared accordifig to t Schenme |I. 5 Exanple 1

| TERT-BUTYL 4-[3- (AMINO) PHENYL] ~1~PIPERIDINECARBOXYLATE :
A mixture of tert-butyl 4- (3-aminophenyl) -3, 6~dihydro-
5 1(2H)-pyridinecarboxylate (3.10 g, 11.3 mmol) and 10% pd/C
(1.00 g) in ethanol (100 mL) was hydrogenated at room
remperature using the baliloon method for 2 days. | The
reaction mixture was f£iltered through Celite and washed
with ethanol. The combined ethanol extracts were
10 concentrated in vacuo and the residue was chromatographed
on silica {dichloromethane: methancl:isopropylamine
95:5:1) to give the desired product {2.63 g, B84%). 'n NMR
' (400 MHz, CDCls) & 7.10 (t, 1H, J = 7.6 Hz), 6.62 (d, 1H, J
- §.4 Hz), 6.60-6.59 (m, 2H), 4.27-4.18 (m, 2H), 3.62-3.58
15 (m, 2H), 2.80-2.72 (m, 2H), 2.62-2.53 (m, ig)y, 1.89-1.52
(m, 4H), 1.49 (s, SH); ESMS m/e: 277.2 (M + Hyt.

Br/\/\/\fo

: e NH
+ Br’\/\/\fo
N

#] N
O)\O )\

+ o3

20 TERT-BUTYL 4-{3-[ (6-BROMOREXANOYL) AMINO]PHENYL}-1-
PIPERIDINE CARBOXYLATE. A 25-mL RB-flask, charged with
tert-butyl-4-[3~-(amino}phenyl] -l-piperidinecarboxylate
(2.00 mmol, 0.533 g). 6-bromohexanoyl chloride (0.427 g,




~ 5-(2- METHOXYPHENYL) - N [ 3- (4- Pl PERI DI NYL) PHENYL] PENTANAM DE: tert-Butyl 4-C

3-([5-(2- net hoxyphenyl)pentanoyl] am no}phenyl)-1- pipepALRe&308e%Y! at e
was subjected to Schenme | to afford 10 the product. 1H NWVR %400 VMHz, CDC13)

8 7.52-6.68 (m 8H), 3.74 (s, 3H), 361335(m2H),3.14290(m2H)

2.88- 2.56 (m 3H), 2.52-2.27 (m 2H), 2.10-1.51 (m 8H); ESIMS nfe: 367.2

[M + H +.wd5okxaspl € 2 5- PHENYL- N- [ 3- (4- Pl PERI DI Nusiaidmbish] PENTANAM DE:

tert- Butyl 4-{3-[(5-phenyl pentanoyl)am no] phenyl}-1-piperidi ne

car boxyl ate was subjected to Schene3i-to afford the product. "H NI\/R (400

MHz; CDC13) S 7.51-6.83 (m 9H), 3.66 20 3.40 (m ']? 3.08-2.80 '(m 2H),

2.78-2. 45 (m.0BHmol2. 430 998 (fieypjanineod0q14@y ¢mé-80) ™B M5 nfe: 337. 2

[M4- H+ B I@a ?aaGmQXQa@ EH&NX& M [8or( 4eibRERLDE |\f‘6|r)4 h.

PHENYL] HEXAINAM DE: S:i ‘%’:/1 h chloroform {50

4-{3-[(6- oxdb®- fﬁ‘i"éﬁ%f?rhé%é BYT )% 3T PEnyEER o i Aecarboxyl at e was

subj ect ed t an&chen®l Wit vaaftéordtﬂottﬁérpbrﬂd@etdrllaﬂ NM? lgPB Mz, CD30D) &

79878( 695 7 m JJ@S( r;Zﬂ'jl)edﬁo7687(m
¥ ?”%‘%%ra’ce 9”3"%%”42 68% s > PBEErRd Yg, 30

2 05 1 63 (IThr@HESIESPNE (Rileicazgslo *fereﬂaﬁesrﬂﬂ%tomigl%&& V15 WO

2004/ 0052571;8@6&52@@ :QﬁlﬁQl(GEﬁl Gxaeplss}4 H NMR (400 MHz,

£ rmon MU PN G, g ke of tertou

2- phenoxyni qatlnpyh 7 0 Hz), 3.45-3.39 (m, 2H), 2.85-2.70 (m, 2H),
10 2.68-2.58 (m, 14), 2.37 (t, 2H, J = 7.4 Hz), 1.96-1.71 (m,
7H), 1.68-1.50 {m, 5H), 1.48 (s, 9H); ESMS m/e: 335.4,

476.6.

AN

15 TERT-BUTYL 4~ (3-{[6~ (3, 4-DIFLUOROANILINOQ) HEXANOYL] AMINO}
PHENYL) ~1-PIPERIDINECARBOXYLATE. A 5-mIL RB flask charged
with tert-butyl-4-{3-[{ 6-bromchexanoyl) amine] phenyl}-1-
piperidine carboxylate (40.9 mg, 0.100 mmol) 3,4-
difluorocaniliné (0.100 mmol, 12.9 mg}, KoCO3 (0.100 wmmol,

20 13.8 mg), NaI (22.5 mg, 0.150 mmol) and DMF (1.00 mlL) was
heated at 120 «C for 12 hours. The mixture was diluted
with water (10 mlL). The aqueous layer was extracted with
chloroform (3 x 10 mL) and the combined extracts. were
washed with brine, dried over MgSO; and concentrated in

25 wvacuo. The- residue was purified by chromatography

(hexanes/EtOAc 10:1) to afford the desired product as a




5 chloride (0.23 mmol) and triethylamne (0.30 nmol) in 3 nL of sol vent
(CH2C12: THF, 1:3) was stirred at room tenperature for shhhalks.2obhe
reaction mxture was purified by preparativeTLC (silica, EtOAc: hexane
1:1) to afford the desired product, tert-butyl 4-(3-{[(2-phenoxy- 10

3- pyridi nyl)carbonyl ] am no} phenyl)-1 pi peridi necarboxylate. Trifluoroacetic
acid (1.0wei2)o4pps257 added to the purified product decsEoheeadiisn 1.0 nL of
CH2C12 and the solution was sti rre(gfG roomtenperature for 1 mnute. The
reaction m xture was concentrated in vacuo to 15 afford the TFA salt of the

desi r ed 1H. NVR .( 4 3 5 6-8. 64 (b
1$|)SI o 36 5 ght Yt?llmiH%l(l gpéf &4 (i-% ) ﬁ‘ggflg ‘4%?4 *%‘H) %@%7 7, §12r
7.29 (m 3HE T.424 (6, 18H, J.31-5.D8 Hix), ,w ,0F.08-6i9, (&, = 3HT, 2 Hz) 3. 59

bd, =
ElH); ég IV% niea @ﬁ 3‘“‘161% il wlﬁ %D (TZ 2%’20 ZGK/%TQH@X PHEI\M% N 30(14Em

PI PERI DI NYL)‘PPIET\M!—]BPENI'@NAM 6 Iﬁi'feﬁéreﬁ a&c%r Ing? t30 - He (’25 procedure
describeds i ngs¢herm-2. 2 @, 02@ + 2l 6602. BC@,~ 26HO H360 (VEBHYLy

27) - 2- ACETYL-3; 4FL ENOATE. A mixtyre -of
g fl)uor obenzal’dé ( g 25 5%2“22"6”%?) . 25508%4 ¢ bidle WD 2004/ 005257

PCT/ US2003/ @313951]_51‘45 m/e 502.2 (M + H)"

10
EXAMPIE 6: 6- (3, 4-DIFLUOCROANILINO} -N- [ 3~ (4-PIPERIDINYL)

PHENYI.] HEXANAMIDE . Into a solution of tert-butyl 4-(3-
{[6-(3,4-difluoroanilino)hexanoyl}amino}phenyl)-1-
piperidine carboxylate (11.2 mg, 0.0224 mmol) in
15 dichlorcmethane (0.500 mbL) at 0 °C was slowly added
. trifluorocacetic acid (25.5 mg, 2.24 mmol). The reaction
mixture was stirred at room temperature for 10 min and
concentrated in wvacuo. The residue was dissolved in i~
PrOH/CHCls (1:3, 10 mL) and basified to pH 11 with 10% KOH,
20 washed with H;0, followe;d by brine. The organic layer was
dried over MgS0, and concentrated in vacuo to give the
desired product (8.98 mg, 99%): H NMR (400. MHz, CDCls) 8
7.39-7.08 (m, 5H), 7.06-6.94 (m, 2H), 6.91-6.81 (m, 1H),
6.77-6.67 f{m, 1H), 3.54-3.42 (m, 2H}, 3.25-3.04 (m, 3H),
25 2.91-2.80 (m, 1H), 2.45-2.32 {m, 2H), 2.11-1.99 (m, 2H),
1.98-1.83 (m, 2H), 1.80-1.62 (m, 4H), 1.55-1.40 (m, 2H),
1.34-1.23 (m, 1H); ESMS m/e: 402.2 (M + H)". '




Hz), 4.00 (g;PW;N@)@gEW]PEW E§4 (s‘;,ermu:tyl 4= (3-{ ['5-

-59 nethyl 3-oxobutanoate (21.80 g, 0.220 nol), and piperidine (1.0 nL) in
anhydrous benzene (250 nlL) was stirred for 10 m nutes »at erature
and subsequently refluxed overnight in a Dean-Stark ange{)régtglglgz?}%
reaction mxture 5 was then cooled to roomtenperature and the solvent was
removed in vacuo to afford nethyl (2Z)-2-acetyl-3-(4-

f | uor ophewghkos/mspn openoat e as a bl ack solid (48. 6 mr8a%a2139whi ch was used
for next step without purification. F + HNNH2 HBCO Ham N NO OH I 10
METHYL 6- ( 4- FLUOROPHENYL) - 2- METHOXY? #= METHYL- | , 6- DI HYDRO-

5- PYRI M DI NECARBOXYLATE. A mi xture of methyl (22)-2- .

acetyl - 3- (4-fluorophenyl)-2-propenoate (0.220 nole, 48.8 g), O-nethyl

i sour ea hydmrbgefislldwdbe €&@ohfdy, wered3rappked 18ccbr8ineg. jo NeeHCO3 (61. 74 g,
0.74 nole, 3.R.£a4iv.) and ethanol (1.2 L) was refluxed for 24 h, cool ed
to room tenperature, and filtered. The solid was washed with ethanol (200
m.) and the conbined filtrate was concentrated in vacuo. The residue was
purifiedsby 20 chromat ography (skxdmpadegel, hexanes/ Et OAc/ Et 3N 50: 50: 0. 1)

. : ' o :
7033720y GGG Ay 0 0 g 5 30 (o a3 = 20

methoxyphenyl)pentanoyl]amino}phenyl)-1-

piperidinecarboxylate was subjected to Scheme I to afford
10 the product. 'H NMR (400 MHz, cDCls) & 7.52-6.68 (m, BH),

. 3,74 (s, 3H), 3.61-3.35 (m, ZH), 3.14-2.90 (m, 2H), 2.88-
2.56 (m, 3H), 2.52-2.27 {(m, 2H), 2.10-1.51 (m, 8H); ESIMS
m/e: 367.2 [M + H)Y.

i5 Fxample 2
5-PHENYL-N- [3~ (4~PIPERIDINYL) PHENYI.] PENTANAMIDE : tert~
Butyl 44{3—[(S—phenylpentanoyl)amino]phenyl}—1~piperidine
carboxylate was subjected to S8cheme I to afford the
product. 'H NMR (400 MHz, CDCls) & 7.51-6.83 (m, 9H), 3.66-
20 3.40 (m, 2H), 3.08-2.80 '(m, 2H), 2.78-2.45 (m, 3H), 2.43-
2.28 (m, 2H), 2.08-1.60 (m, 8H); ESIMS m/e: 337.2 [M + H]'.

Example 3
6~0X0-6~PHENYL-N- [3- (4—'PJ_EPERIDINYL) PHENYL] HEXANAMIDE ;

25 tert-Butyl 4~{3—I(6-ox&f6—phenylhexanoyl)amino}phenyl}—l—
piperidinecarboxylate was subjected to Scheme I to afford
the product. 'H NMR (400 MHz, CD;OD) & 7.98-7.83 (m, 2H),
7.60-7.31 (m, 4H), 7.28-7.12 (m, 2H), 6.97-6.87 (m, 1H),
3.48-3.31 (m, 2H), 3.10-2.68 (m, S5H), 2.40-2.26 (m, 2H),

30 2.05-1.63 (m, 8H); ESIMS m/e: 365.2 [M + HI’.




25 29 Decenber 2006 WD 2004/ 005257 PCT/ US2003/021391 -60 F O/ O/ O ~NXZ
H3 NH HzCO NxO H~ H~O  5- METHYL 1- (4- NI TROPHENYL) 29 December 2006

6- (4- FLUOROPHENYL) - 2- METHOXY- 4- METHYL-1, 5 (6H) -PYRI M DI NEDI CARBOXYLATE.
To a solution of 5 nethyl

6- (4-fl uor ophenyl) - 2- met hoxy- 4- net hyl -1, 6- di hydro- 5-pyrim di necarboxyl ate
(1.76 g, vhoafymemy) and 4- di methyl ani nopyridine (p&RugaafRiser 1. 55 g) in
anhydrous CH2C12 (20.0 nL) was added sol ution of 4-nitrophenyl
chloroformate (4.47 g, 22.2 mmol) 7¥CH2C12 (20.0 nlL) at 23 10 C. The
reaction mxture was stirred for_2 hours at room tenperature. The reaction
mxture was diluted with CH2C12 B¥®3881%1%  washed with water, brine, dried
over sodi ung- mhbﬁi-&r—a_ad(ﬁombrmdnmmvummxnﬁhmm esi dueavas purified
by flash col p chr omat pgr ap anes/ et hyl 1). The product
was' obt ai net* ’gcgl *Fel | ow ths)yr upfy \%\lrrh)é ﬂu on r[|3t tﬁa?nét%?g%h%vﬁt exanes becane a
whi t e powdepiper2diffeagrb@i13%4 . ﬂ%é%rmﬁ@l)proéuﬁhe%@%@é@%ﬁ next step

wi t hout " ﬁ*fcrnaw!oflz@afmoqn afid EriQny1enide NOS00mhol® 1hi3£G NXO H3CO N N~

I N~ N~f I\/ETHY {[( 4- TERT BUTOXY—4 OXOBUTYL AI\/I th CARBO\IYL} 6- (4-
solvent HyCl,:THF, was stirr a
temperature for 12 hours. The reaction mixture was

purified by preparative TLC (silica, EtOAc: hexane 1:1) to
afford the desired product, tert-butyl 4-(3-{[(Z-phenoxy-

10. 3~pyridinyl)carbonyl]amino}phenyl)-1-
piperidinecarboxylate. Trifluoroacetic acid (1.0 mL) was
added to the purified product dissolved in 1.0 mL of CHzCl:
and the solution was stirred at room temperature for 1
minute. The reaction mixture was concentrated in vacuo to
15 afford the TFA salt of the desired product. 'H NMR (400
MHz, CDCl3) & 9.85 (s, 1H), 8.76-8.64 (br, 1H), 8.30-8.14
(br, 1H), 7.67 (s, 1H), 7.49 {t, 2H, J = 7.8 Hz), 7.42-
7.29 {(m, 3H), 7.24 (t, 3H, J = 5.2 Hz), 7.03 (d, 1H, J =
7.2 Hz), 3.59 (bd, 2H, J = 11.5), 3.16-3.02 (m, 2H), 2.9-
20 2.79 (m, 1H), 2.14~2.01 (m, 4H); ESIMS m/e: 374.1 [M + HI".

Example 5 ‘
5~ {4-METHOXYPHENYL) -N~[3- (4-
PIPERIDINYL) PHENYL]PENTANAMIDE: Prepared according to the

25 procedure described in scheme 1

o o
H;GOM * 9 P
GHO HiCO
METHYL (2%)-2~ACETYL-3- (4-¥LUOROPHENYL) -2-PROPENOATE. a

mixture of 4-fluorcobenzaldehyde (25.5 g, 0.220 mol},




FLUOROPHENYL) - 2- METHOXY- 4- METHYL- 1, 6- DI HYDRO- 5- PYRI M DI NECARBOXYLATE. To a
solution of 5-nethyl 1-(4 25 nitrophenyl)

6- (4-f 1 uorophenyl) - 2- met hoxy- 4- net hyl 29 Decenber 2006 29\%%8%/%98@257
PCT/ 1JS2003/ 021391 -61- 1,5(6H)-pyri m di nedi carboxylate (88.7 ng, 0.200
mmol) and K2C03 (41.5 ng, 0.300 mmol) in CH3OH CH2A z (0.1/2.0 nlL) was
added t erwebastykas# am nobut anoate (31.8 ng, 0.200 poimksioesn2dbi er stirring at
rt for 1 h, the mxture was washed with 5 saturated Na2CO3 and brine. The
organic |layer was dried over MSO4%nd concentrated in vacuo. The crude

material was purified by flash chromat o%r aphy (5a-10% 2 M NH3/ MeOH in 50%
Et OAc/ Hexaneshyl G-akéordnoite fRbdifct (9229 Bplleoand PIREFIPIBS 138 ¢ 1H NWR

CD30D) S 7,.29- 2Rroud 19 Ba B8 250 1N wak)stiGred {, 10H), 3.98 (s,
gH), 2 66 (%1,‘%3?%1‘5’,2%%%8@%.3% 13(%11658(2 o ke ek S

m. 2H), 2.43 (s, 3 L, 2H 3 = 7.2
Hz); 1.89-minpgeg nﬁtzﬂ)OPml.tE§P?J§tu§Ttob ;anésﬁéb%?qé‘:enﬁ%‘h. %e%]% %EH)' . F F Hgoo
O~ 1 H OJdoR@dt iR &1 fkn-Na@kNappardBas. The reaction mixture

4-{ [ ( 6- (4- FLUOROPHENYL) - 5- 5 THYb1 2t was

oxgg, GEhHﬁﬁRﬁi’(‘zﬁﬁ?) RF%/INE%_% RBO\IYH A’f\?lr @BUT%\ tsc- ACD. Into a
sol ution ofrawevky| it- {Yacgot &et -HUOELy TEERHX obth VP EHRTHS] ¢4

rbonyl }-6-( J&gﬂ(&gﬁ]?—%ﬂp}:o&nﬁﬁt@%ya%%k solid (48.6 g, 99%),
met hyl - 1, 6- di hydr o- 5- i

- dI ri m di necar box e 1&t18n. 0. 166 nmol ) in
di chi or omet HHT8 38 Bég%té)ora‘fexﬁ %%ﬁagleﬁ%\%\d u(rggdec}: trifluoroacetic acid
(189 ng, 1.66 mmol ). The rreaction

Q ——_—
o * HN)\NHg

@ Ho
10
METHYL 6~ (4—FLUOROPHENYL) ~2-METHOXY-4-METHYL-1, 6-DIHYDRO-
5-PYRIMIDINECARBOXYIATE. A mixture of methyl (2%Z)-2-
acetyl—3—(4~fluorophenyl)—2-propenoate {0.220 mole, 48.8
g), O-methyl isourea hydrqgensulfate {53.40 g, 0.310 mol,
15 1.5 edq.), NaHCOs (61.74 g, 0.74 mole, 3.5 equiv.}) and
ethaﬂol (1.2 L) was refluxed for 24 h, cooled to room
. temperature, and filtered. The solid was washed with
ethanol (200 mL) and the combined filtrate was
concentrated in vacuo. The residue was purified by
20 chromatographj {silica gel, hexanes/EtOAc/BEtsN 50:50:0.1}
to yield a mixture of tautomers (4:1, 33.0 g, 53.9%). A
 NMR (CDCly) 8 7.32-7.24 (m, 2H), 7.04-6.95 (m; 2H), 5.81
(s, 1H), 5.38 (d, 1#, J = 2.9 Hz), 4.00 (s, 3H), 3.63 (s,
3H), 2.34 (s, 3H}. :

25




mxture was stirred at roomtenperature for 10 mn and concentrated in
vacuo. The residue was dissolved in iso 25 PrOH CHCL3 (s [Fece 1:11]9 and
basified to pH 11 with 10% KOH sol ution, washed wi th H20, F

brine. The organic |ayer was dried over MgJSO and concentrated in vacuo to
29 Decenber 2006 WO 2004/005257 PCT/ US2003/ 021391 -62- afford the desired
product (w8 a2dhs/iBas788.90). ESMS mle: 394.1 (M + H)pbmﬁzooimz&sgf 000 J O~ +
d x NH ~O1 N'NHV~-CH 0 NH~-O NHO N.  BOG BOC 5

3-{[ (4-{3-[! - ( TERT- BUTOXYCARBONYL)=%P| PERI DI NYL]

ANI LI NO} - 4- OXOBUTYL) AM NO| CARBONYL} - 4-( 4, FLUOROPHENYL) - 6-

METHYL- 2- OXO- 1, 2, 3, 4- TETRAHYDRO- 5- PYRI M Il NE CARBOXYLATE. A 10-nL RB-fl ask
was charged with 4- ([ (6- Iuorophenyl) NO;

5- (et hoxycar bonyl ) - 4- refinil 2- oxo-3, Pailar@IL(2H) 10 pyrimi dinyl)
carbonyl ]ami no) but art$c Jadtd (77. 0*fg 4. 89" mol),

tert-butyl-4-[3-(am no)pherﬂyl -1- piperidi r?ecarboxyl ate (52.2 ng, 0.189
nmol ), 1-[3- (dinethyl am no)propyl]-3-ethyl carbodi m de hydrochl ori de

(0.567 nmmol, 87.8 ny), 4-dinethylam nopyridine (11.5 -0. 0945 mmol ) in
DVF: DCM 0. ZSMHNL) Lat4-NEERerHEEe r 1 (4-FLUORAPH %% Mxture was

stirred formﬁ'ﬁlﬂ ﬂf@(WﬁRIﬁﬂﬁNﬁDICARBOXYmTE To a solution of
5 methyl 6— (4-fluorophenyl}-2-methoxy-4-methyl-1, 6-dihydro-

CD

5-pyrimidinecarboxylate (1.76 g, 6.34 mmol} and 4-
dimethylaminopyridine (12.7 mmol, 1.55 g} In anhydrous
CH,Cl, (20.0 mlL)}) was added solution of 4-nitrophenyl
chloroformate (4.47 g, 22.2 mmol) in CHyCly (20.0 mbL) at 23
10 ©°C. The reaction mixture was stirred for 2 hours at room
temperature. The reaction mixture was diluted with CH:Cl;
(50 mL), washed with water, brine, dried over sodium
sulfate and concentrated in wvacuo. The residue was
purified by flash column chromatography (hexanes/ethyl
15 acetate 4:1).- The product was obtained as yellow syrup,
which upon trituration with hexanes became a white powder

(2.40 g, 84.3%). The crude product was used in next step

without further purification.

20

METHYL 1-{[{4-TERT-BUTOXY-4-0XOBRUTYL)AMINO] CARBONYL} -6~ (4~

FLUORCPHENYL) -2-METHOXY-4-METHYL-1, 6-DIHYDRO-5~

PYRHJIDINECARBOXILATﬁ . To a solution of 5—methyl 1~ (4-
25 nitrophenyl) 6~ (4~fluorophenyl) -2-methoxy-4-methyl-




m.) was added to the reaction nixture. The organic |ayer was separated and

the aqueous | ayer was extracted with CHCL3 (3 x 10 nl) Em %01;6@ kned
organi c extracts were 20 washed with brine, dried over [ﬂ& b ered and

concentrated in vacuo. The residue was chromat ographed (SI l'i ca,

hexanes: Et OAc 9:1) to afford the desired product (40.9 ng, 33.2%: 1H NWR

(400 MHz w&RBIdksp 8.03 (m 3H),  7.57 (s, 1H), 7p3fndudfhafem 3H)

7.27-7.22 (m 1H), 6.97 25 6.89 (m 3H), 6.72 (s, 1H, 3.72 (s, 3H),

3.47-3.37 (m 2H), 2.42 (s, 3H), -B137-2.29 (m 2H), 1.98-1.91 (m 2H), 29

Decenber 2006 WD 2004/ 005257 PCT/ US2003/ 021391 -63- 1.86-1.75 (m 2H),

1 72-1.54 ﬁ%(ﬁ-ﬂ'ﬁ)—pyﬁuﬁ&n{éﬁiﬂ-cgﬁﬁoxym (88F &:m52- 209 MMl ad F F O~/ OO -~
| pl N~ C O(NH /2Boaut) &=AMPLE 7@ METHYL

4- (4- FLUQ%&[-"R Mwa NEB#—%(NHQ)(@%&N?{ th I%'ttozx04 35 4

Pl PERI DI NYlzyided LteN@rBWL}‘lAMNij % m5r 3952

TETRAHY 2+EYR] MQME%RBDWI;AIEJ |mb0mmmémasoma@wed vothkret hyl

3-{[(4- 1-(tert- butoxy 0 1 ried
pi peri di ylsjaéﬁﬁﬁeﬁo FaskOpy Ilg(am nq] e SFganig \ia < i rie

f'1 uor ophenydvpr Gugesy, hard EOGR@tIaQGCB i4- t"ét"?"ahy}é‘f‘% “Sr“dﬁy’?‘??ﬁrdf‘%ecar boxyl at e
(40.9 nu, wag6%§&£?19&)bﬁlklash chromatography (5%-10% 2 M NHz/MeOH

in 50% EtOAc/Hexames) to afford the product {92.2 g, 99%).

mmol) .

mp 135-138 oC; 'H NMR (CDsOD) 8 7.29-7.23(m, 2H}, 6.97-6.88
10 (m, 2H), 6.65 (s, 1H), 3.98 (s, 3H), 3.66 (s, 3H), 3. 38-
3.30 (m, 2H), 2.43 (s, 3H), 2.28 (t, 2H, J = 7.2 Hz),
1.89-1.78 (m, 2H), 1.43 (s, 9H); ESMS m/e: 464.1 (M + H)*.

e o

} X y

G

HCO JLN/\/Y \ﬁ HsCO i N g/\/Y

/ H N,&O 0

. o N
|

N

15 .
4—{E(6~{Q—FLUOBOPHENIL)-5—(METHOXYCARBONYL)—4~METHYL—2~

0XO—3,6—DIHYDRO—1(2H)-PYRIMIDINYL)CARBONYL]AMINO}BUQANOIC
ACID. Into a solution of methyl 1-{[(4-tert-butoxy-4-
oxobutyl)aminéj carbonyl}—G-(4—f1uorophenyl)—2—methoxy—4—
20 methylul,G—dihydro—5—pyrimidinecarboxy1ate {77.3 mg, 0.166
mmol) in dichloromethane (2.00 mL) at O °C was slowly added
trlfluoroacetlc acid (189 mg, 1.66 mmol). The reaction
mixture was stirred at room temperature for 10 min and
concentrated in vacuo. The residue was dissclved in iso-
25 PrOH/CHCls (1:3, 10 mL).and basified to pE 11 with 10% KOH
solution, washed with H,0, followed by brine. The organic

layer was dried over MgSOy and concentrated in vacuo to




di chl oronet hane (2.00 nL) at 0 C was slowy added 15 trifluoroacetic acid
(71.6 ng, 0.628 mmol) The reaction m xture was stlrregggk: éhggperature
‘for 10 mn and concentrated in vacuo. The residue was dISS I'n iso-
PrOH/ CHC13 (1:3, 10 nlL) and basified to pH 11 with 10- % KOH solutlon,
washed with H20, followed by brine. The organic 20 | ayer was dried over
NgSO4 an ated in vacuo to afford the de ct (34.6
. 99% %qﬁaﬁ@%%z 400 MHz, CDC13) 5 8.00 (m 3H) %b’%ﬁ@zu&rogf,;b’i 7.35-7.27
(m4H) 704698(m3H) 6.65 (&~ | H), 3.72 (s, 3H), 35348 (m 2H),
3.20-3.11 (m 3H), 2.42 (t, 2H, J = 7.5 Hz), 2.36 25 S , 2.13-2.06 (m
2H); 1.97- laBfor@mehetH)esiESMPydact 5 13mgh 88 495%: 28°¥% er 2006 WO
2004/ 005257 5{§/ﬁ?§0?f¢021391 -64F FM \ FA\OO0d 101 NIwO QJ Boc ax
TERT- BUTYL- 4 ('5- METHOXYLCARBONYL- 6-¢( 3, 4
Dl FLUOROPHENYL) - 4- METHYL- 2- OXO- 3, 6- DI HYDRO 2{ 2H) - PYRI M DI NYL) CARBONYL]
AM NO;BUTANOYL) AM PHENYL} - 5 P PERI, EOCARBOXYLATE. A 50-mL RB-fl ask
was charged with (85- acet%I (3, 4 dif oh | - A et hyl - 2- oxo- 3, 6-
di hydr o- 1( 2H) - pyfet H%yryaarbo ]anlno}b tag0|c agi (313 ng, 0.854
mol ), tent-butyl -2 (am ho) phenyl] -1- plperldlneca boxyl ate (235 ny,
0.857 mmol ), 1-[3 10 (D net hyl antho) propyl] -3-ethyl ¢apbodi m de
hydr ochl ori de ‘ )

BOG

5 METHYL 3-{[(4-{3~[1~ {TERT~BUTOXYCARBONYL) ~4-PIPERIDINYL]
ANILINO}~4-0XOBUTYL) AMINO] CARBONYL}~4~ (4-FLUOROPHENYL) ~6-
METHYL-2-0X0-1,2,3, 4-TETRAHYDRO-5-PYRIMIDINE = CARBOXYLATE.
A 10-ml RB-flask was charged with 4~{[(6-{4-fluorophenyl)-
5- (methoxycarbonyl)-4-methyl-2-oxo-3, 6-dihydro-1{2H) -

10 pyrimidinyl)carbonyl]amino}butanoic acid (77.0 mg, 0.189
mmol) , tert-butyl-4-(3-(amino) phenyl] —1.—
piperidinecarboxylate (52.2 mg, 0.189 mmol), 1-[3-
{dimethylamino) propyl] -3-ethylcarbodimide hydrochloride
{0.567 mmol, ' 87.8 mg}, 4-dimethylaminopyridine (11.5 mg,

15 0.0945 mmol)} in DMF:DCM: (0.2:2.0 mL} at room temperature.
The reaction mixture waé stirred Ffor 12 h and water (10.0
mL) was added to the reaction mixture. The organic layer
was separated and the agueous layer was extracted with
CHCl:; {3 =z 10 mL). The,combined organic extracts were

20 washed with brine, di_r_ied. over MgS0y, filtered and

| concentrated in vacuo. The residue was chromatographed
(silica, hexanes:EtOAc 9:1) to afford the desired p;:oduct
(40.9 mg, 33.2%): 'H NMR (400 MHz, CDCl;) & 8.03 (m, 3H),
7.57 (s, 1H), 7.36-7.28 (m, 3H), 7.27-7.22 (m, 1H), 6.%97-

25  §.89 (m, 3H), 6.72 (s, 1H), 3.72 (s, 3H), 3.47-3.37 (m,
2H), 2.42 (s, 3H), 2.37-2.29 (m, 2H), 1.98-1.91 (m, 2H),




(7.71 mol, 265 ng), 4-dinethyl am nopyridine (10.4 nmy, 0.0854 mmwol) in
DMF: DCM (0.8:8.0 nL) at roomtenperature. The reacti oRgRXLULE 7 stirred
for 12 h and water (20.0 nl) was added to the reactlonggxture %ﬁe
organi c | ayer 15 was separated and the aqueous |ayer was extracted with
CHC13 (3 x 10 nlL). The conbined organic 'extracts were washed wth brine,
dried ovey, ,filtered and concentrated in v 03'3!},@13 esi due was
chr omat ogra%@ﬁg (SI lica, hexanes:EtQAc 9:1) to a%% d2 eS| red product
20 (378 ng, 67.8% : ''H NVR (400 3z, CD013)6803(m 2H), 7.57 (s,
1H), 7.36-7.28 (m 3H) , 7.27-7.22 (m 1 97- 6.89 ( 6.72 (s,
1H), 3.72 (s,863t)75 Im4728) 37L-(ATL-52Hm, |j)zlz A28 3ty 9B) ¢ %Sﬁ‘gzg (m 2H),
198191(m/ Eg M&BH??S(m 2H), 1.72-1.54 (m 7H), 1.48 (s, 9H);
‘58245 (M

ESMS 25 m & 00). 29 Decerrber 2006 WD 2004/ 005257
~' e X r 0 0C
PCT/ US2003/ 021391 -65 FF \ FF Db N b NH NH~r NN NH NH B
EXAMPLE 8: 5- METHOXYLCARBONYL- 6- ( 3, 4- DI FL HENYL) - 4-
METHYL- 2- OXO- N- { 4- 4-[ 3- (4- PI PERI DI NYL) LI NO| BUTYL} -
3, 6- DI HYDRO- 1( 2H) - DI NECARBOXAI\/I DE. oa sol ution of tert-butyl
4'{3'[(4'{[(5' NH NH
di f 1 uor ophenyl ) - 4- ;thl - 2- Gx0> 6 d| hydr W %
5
EXBMPLE 7: METHYL 4- {4-FLUORO?HENYL) ~6-METHYL-2~-0X0-3~
[ {({4-0XO-4~[3- (4~
PIPERIDINYL)}ANILINO] BUTYL}AMINO) CARBONYL] -1, 2,3,4~
TETRAHYDRO-5-PYRIMIDINECARBOXYLATE. Into a solution of
10 methyl . 3—{[(4—{3—[l-(tert—butoxycarbonyl).-—4—
piperidinyl] anilino}-4-oxobutyl)amino] carbonyl}-4-(4-
fluorcphenyl) -g-methyl-2-oxo-1,2,3, 4-tetrahydro-5-
pyrimidi'necarboxylate {40.9 myg, 0.0628 wmol) in
dichloromethane (2.00 mL) at 0 °C was slowly added
15 +trifluorcacetic acid (71.6 mg, 0.628 mmol}). The reaction

mixtiire was stirred at room temperature for 10 min and
concentrated in vacue. The residue was dissolved in iso-
PrOH/CHCl; {1:3, 10 mlL) and basified to pH 11 with 10% KOH
solution, washed with Hz0, followed by brine. The organic

20 layer was dried over MgSO. and concentrated in wvacuo to
afford the desired product (34.6 mg,. 99%): 1§ NMR (400 MHz, -
cDCls) & 8.00 (m, 3H), 7.67 (s, 1H), 7.35-7.27 (m, 4H),
7.04-6.98 (m, 3H), 6.65 (s, 1H), 3.72 (s, 3H), 3.5-3.48
(m, 2H), 3.20-3.11 (m, 3R), 2.42 (t, 2H, J = 7.5 Hz), 2.36

25 (s, 3H), 2.13-2.06 (m, 2H}, 1,97-1.88 (m, 4H); ESMS m/e:
552.3 (M + H)".




pyri m di nyl ) carbonyl] ami no}but anoyl ) ani no] phenyl }-1- pi peri di necar boxyl at e
(378 ng, 0.579 mmol) in 10 dichl oronet hane (5.00 nlL) at Wy
added trifluoroacetic acid (659 ng, 5.79 mmol ). The rézg?%#&niﬁjgtsure was
stirred at roomtenperature for 10 mn and concentrated in vacuo. The
resi due was dissolved in iso- PrO4/ CHC13 (1:3, 10 nL) and basified to pH 11

wi th 10%Gkd, @gpl ution, washed with H20, foll| owgdyR¥obi0236: The organic
| ayer was dried over MySO4 and concentrated in vacuo. The residue was

purified by flash chromatography ¢@i—thl oronet hane: net hanol 5:1) to afford
the desired product (93.8 ng, 29.3% : 1H NWR (400 MHz, CDC13) S 7.46 20
7.43 (m 3H), 7.35-7. Am 2H), 7. .12-7.06 3H), 6.63-.6.60 (m 1H),
6.56-6.52 (m 2H), 3. (s 3H) .73 22 (s,, , 2.72 (dt, 6H, J = 2.3, 12.3
Hz), 2.66 (tt, 2H, Jj 6, 119 Hz)® 2, = 3.8, 11.9 Hz),
1.88-1.82 (m 1H) 1] ’IL"M‘E( 6H); ES hxeviw (M+ HH 25 29
Decenmber 2006 WO 20047 (05257 PCH. US2003/ 021391 - 66- NERAL PROCEDURE FOR
Pl PERI DI NE SYNTHESI S (SCHEME 2) O, 0 6 a B N ~ Bog N Boc 5 TERT-BUTYL
4-(4,4,5, 5- TETRAMETHYL- 1, 3, 2- DI OXABOROLAN- 2-

YL) - 3, 6- DI HYBR@BB(E%M—RYR[@I"NE@:WMBOW%@“% ‘=h1_ RB- flask char ged
-wi th bi s(pi gagal Lok 9L LRErd¥e 2D8ko-3, §bTryYDRO-1 (2H) -
PYRIMIDINYL) CARBONYL]AMINO } BUTANOYL) AMINO] PHENYL} ~1-
5 PIPERIDINECARBOXYLATE. A 50-mL RB-flask was charged with
4~ {[ (5-acetyl-6-(3,4-difluorophenyl) -4-methyl~-2-oxo-3, 6-
dihydro-1(2H)-pyrimidinyl) carbonyl]amino}butanoic acid
{313 mg, 0.854 mmol), tert-butyl-4-[3-{amino)phenyl]-1-
piperidinecarboxylate {235 mg, 0.857 mmol ), 1-[3-
10  (Dimethylamino)propyll -3-ethylcarbodimide hydrochloride
(7.71 mmol, 265 mgl, 4-dimethylaminopyridine (10.4 mg,
0.0854 mmol) in DMF:DCM (0.8:8.0 mlL) at room temperature.
The reaction mixture was stirred for 12 h and water (20.0
mL) was added to the reaction m.ji.xture. The organic layer
15 was sepafated and the agqueous layer was extracted with
CHCls (3 =X iO ml} . The combined organic extracts were
washed with brine, dried over MgSOy, filtered and
concentrated in vacuo. The residue was chromatographed
{silica, hezanes:EtOAc 9:1} to afford the desired product
20 (378 mg, 67.8%): 'H NMR (400 MHz, CDClz) & 8.03 (m, Z2H),
7.57 (s, 1H}, 7.36-7.28 (m, 3H), 7.27-7.22 {(m, 1H), 6.97-
6.89 (m, 3H), 6.72 (s, 1H), 3.72 (s, 3H), 3.47-3.37 {m,
2H), 2.42 (s, 3H), 2.37-2.29 {m, 2H), 1.98-1.91 (m, 2H), _
1.86~1.75 {m, 2H), 1.72-1.54 (m, 7H), 1.48 (s, 9H); ESMS
25 m/e: 554.3 (M - 100}.




mol ), KOAc (444 mg, 4.53 mmol ), Pdd 2dppf (37.0 ng, 3.00 nold) and dppf
(25.0 ng; 3.00 nole) was added a solution 10 of tert-b
4-{[(trifluoronethyl)sul fonyl]oxy}-3,6- dihydro-1(2H)- lg??t?egflr?le)grazroggxyl ate
(500 ng, 1.51 mmol) in 1,4-dioxane (10.0 nlL) at room tenperature under
argon. The m xture was heat ed at 80 C overnight. After cooling to room
t enper at ugg soolidesm Xture was filtered through 15 G@RlpigkReaRfet he Celite was
washed with EtQAc (3 x 20 nL) . The conbined filtrates were washed with
H20O and brine, dried over MgSM, T8 tered and concentrated in vacuo. The
crude product was purified by flash chromat ography (EtOAc: hexanes 1:9) to
afford tert-butyl 4-( . 5,5 20

tetramethyl-1,3,2-dig 0oroI an- 2-y| )-3, 6- dro-1(2H) - ‘pyri di necar boxyl at e
(355 ng, 76%: 1H

&Q&Mﬁzﬂ %.@314 br, 1H), 4.06-3.86
(br; 2H), 3.55-3.34 La 2Hp, 3520\53 lg 2 46 (s, 9H), 1.26 (s,
12H); ESMS me: 310. 4 (M+ H)*%~25 29 Decenber 200 WO 2004/ 005257
PCTI US2003/ 021391 -67- F F NO2 alw F Br Br 5- BROMO Z#- DI FLUORONI TROBENZENE.
To a suspension of 1- brono-2, 4-di fl uorobenzene (53.0 mmol ; 6.00 n.) in 5
concentrated H2SO4 (38.5 nL) at 0 C was added dropwi se concentrated HNO3

(34.0 M) nekAdpaknNigng | BLeETRkyL.deppRYIaEy (2, I PWORGPHENYIhel+ esul ti ng

m xture V\/aSME?-}-;}YIi,[ggoxo-N-{4—-0}{0-4-* [3- (4-PIPERIDINYL) ANILINO]BUTYL} -

5 3,6-DIHYDRO-1(2H) ~PYRIMIDINECARBOXAMIDE. Into a solut_ion
of tert-butyl 4-{3-[{4-{[ (5-Methoxylcarbonyl-6- (3,4-
difluorophenyl)-4-methyl-2-oxo-3, 6-dihydro-1(2H) -
pyrimidinyl)carbonyl]amino}butanoyl) aminojphenyl}-1-
piperidinecarboxylate (378 mg, 0.579 mmol) in

10 dichloromethane (5.00 mL) at 0 °C was slowly added
trifluorcacetic acid (659 mg, 5.79 mmol). The reaction
mixture was stirred at room temperature for 10 min and
concentrated ih vacuo. The residue was dissolved in iso-~
PrOH/CHCls (1:3, 10 mL} and basified to pH 11 with 10% KOH

15 solution, washed with H,0Q, followed by brine. The organic
layer was dried over MgS‘.Oq and concentrated in vacuo. The
residue was purifiéd by flash chromatography
(dichloromethane:methanol 5:1}) to afford the desired
| product (93.8 mg, 29.3%): 'H NMR (400 MHz, CDCl3) § 7.46-

20 7.43 (m, 3H), 7.35-7.29 i;(m, 2H), 7.12-7.06 (m, 3H), 6.63-
6.60 (m, 1H), 6.56—6.52% {m, 2H), 3.26 (s, 3H), 3.22 (s,
3H), 2.72 (dt, 6H, J = 2.3, 12.3 Hz}, 2.66 (tt, 2H, J =
3.6, 11.9 Hz), 2.55 (tt, 1H, J = 3.8, 11.9 Hz), 1.88-1.82 .
(m, 1H), 1.75-1.63 (m, 6H); ESMS m/e: 554.3 (M + H)".

25 |




for 10 mn at 0 C, then poured into ice/water with vigorous stirring The
mxture was extracted with Et20 (3 10 x 100 nmL). The c %%L

extracts were washed with aqueous NaHCO3 sol ution (3 x ?Fan bri ne,
dried over MyS04, filtered and concentrated in vacuo. The crude product
was purified by flash chromat ography (EtQAc: hexanes 1:9) to afford

5- br ono- A4 2bH00dist | uor oni t robenzene as a yel | ow oigerfudzorozser 9799 . ' H NWVR
(400 MHz, CDC13) S 8.45 (t, 1H, J = 7.5 Hz), 7.16 (dd, 1H, J = 11.0, 8.6
Hz); ESMS me: 240, 238, 223, 221,92 FF F N2 F N2 Br Br 20

5- BROVO 2, 4- DIFLUOROANILINE A 250-nL RB-fla sk, ra'gqg with

5- br ono- 2, 4GEIER B FIEEREDINE mTBESI‘ﬁ LEABE 2) saturated NHACL
(25.0 nmL), iron powder (5 00 g, 89 5 nnDI) ethanol .(100 nL), THE (50.0
m.) and water (25.0 nlL) was 25 refl uxed 95 C for 1.5 hours. After
cooling to room tenperature, safurat HCO3 (100 nL) was added and the
m xture was filtered through ite aﬁugphe Celite was 29 Decenber 2006 WO
2004/ 005257 PCT/ US2003/ 021391 {-6 »Jhash%d with EtOQAc (3 x 50 nlL). The

.‘_1.

conbined filtrates were washe ith and brine, dried-:over MyS041
filtered and concentrated in v&€uo. crude product was purified by
fl ash chromat ography (Et OAc: hexanes 1:9Becto afford 5 5

bronor-2, 4-difluoroaniline (2.61 g, 59.1%. 1H NWR (400 MHz, CDC13) b 6.97
(dd, 1H, J =7.2, 6.7 Hz), 6.85 (t, 1H
5  TERT-BUTYL 4-'(4,4,5,5-TETRAMETHYL-1, 3, 2~-DIOXABOROLAN-2~

¥L)-3,6-DIHYDRO-1 (2H) ~PYRIDINECARBOXYLATE: To a 50-mL RBE-
flask, charged with bis (pinacolato)diboron (422 mg, 1.66
mmel}, KOAc (444 mg, 4.53 mmol), PdClydppf (37.0 mg, 3.00
mol%) and dppf {25.0 mg; 3.00 mol%) was added a solution
10 of tert-putyl 4~{[ (trifluoromethyl)sulfonyl]oxy}-3,6-
dihydro~l{2H)—p;vyridinecarboxylate (500 mg, 1.51 mmol) in
1,4-dioxane (10.0 mL} at room temperature under argon.
. The mixture was heated at 80 °C overnight. After cooling
to room temperature, the mixture was filtered through
15 Celite and the Celite was washed with EtOAc (3 x 20- mb) .
The combined filtrates .‘ were washed with H,0 and brine,
dried over MgSQs, filtered and concentrated in vacuo. The
crude product was purified by flash chromatography
(BEtOAc:hexanes 1:9r to affoxd tert-butyl 4-{4,4,5,5-
20 tetramethyl-1,3, 2~dioxab_orolan-—2—-y1) -3,6-dihydro-1(2H) -
pyridinecarboxylate (355‘- mg, 76%): ly NMR (400 MHz, CDCla)
5 6.60-6.34 (br, 1H), 4.06-3.86 (br, 2H), 3.55-3.34 ({br,
2H), 2.35-2.09 (br, 2H), 1.46 (s, 9%9H), 1.26 (s, 12H); ESMS
m/e: 310.4 (M + H)'. |
25




J =8.2 Hz), 3.63 (br, 2H). FF NHz ( J NHCbz F Br Br 10 BENZYL

5- BROMO- 2, 4- DI FLUOROPHENYLCARBAVATE. I nto a 250-nmL  RB-j %?@Ogdded
5-bronor-2, 4-difluoroaniline (5.00 g, 24.2 mol), chloro enz rmat e
(4.10 nmL, 29.0 mol ), NaHCO3 (6.10 g, 72.6 nmol) and acetonltrlle (100
mL). The 15 reaction m xture was stirred at 25 C for 12 hours, then
filtered coarse sintered glass, fritted shed with

Et OAc (3y§<@%gmn%ﬁand concentrated in vacuo. ThePF#P?rﬁdaS{Men%s washed with
H20 and brine, dried over MSO, 4d7tered and concentrated in vacuo. The
crude 20 product was purified by flash chromatography (EtOAc: hexanes 1:9)
to afford benzyl 5-bronor-2, 4- Fdlfluorhenyl carbamate ,(5.05 g, 61.0%
"H NVR (400 MHz, CDClS)SS (s, 1HyrxN029-7.31 (m 5H) 6.94-6.89 (m
1H), 6.81-6.77 (m 1H), 5.22 2H" M5 me: 340.1 (M- 25 He) . . 29

Decenber 2006 WD 2004/ 005287 CT/ US200B3/ 021391 -69 F F NHCbz 0, O NHCbz
BbFF/\ NBr Br

5-BROMO-2 , 4-DIFLUORONITROBENZENE. To a suspension of  1-
bromo-2, 4~difluorcbenzene {53.0 mmol , 6.00 ml) in
5  concentrated Hp80, (38.5 mL) at O °c was added dropwise
concentrated HNO5 (34.0 ml) naintaining internal
temperafure below 20 °C. The resulting mixture was stirred
for 10 min at 0 °C, then poured into ice/water with
vigorous stirzring. The mixture was extracted with Et,0 (3
10 x 100 mL). The combined organic extracts were washed with
aqueous NaHCO3 solution (3 x 100 mL} and brine, dried over
MgSQs, filtered and concentrated in vacuo. The crude
product was purified by flash chromatography
{(EtOAc:hexanes 1:9} to afford 5-bromo-2, 4-
15 difluoronitrobenzene as a yellow oil (12.2 g, 97%)- I NMR
f400 MHz, CDCls) & 8.45 (t, 1H, J = 7.5 Hz), 7.16 (dd, LlH,

J = 11.0, 8.6 Hz); ESMS m/e: 240, 238, 223, 221, 112

F F
NO, NH,
F F
Br Br

20 | .
5-BROMO-2, 4~-DIFLUOROANILINE. A 250-mL RB-flask, charged
with 5-bromo-2,4-difluoronitrobenzene (5.04 g, 21.3 mmol),
saturated NH,C1 {25.0 mL), iron powder (5.00 g, 89.5 mmol),
ethanol (100 mL), THF (50.0 mL) and water (25.0 ml) was
25 refluxed at 95 °C for 1.5 hours. After cooling to xoom

temperature, saturated NaHCOj (100 mL) was added and the

mixture was filtered through Celite and the Celite was




N Boo Boo TERT-BUTYL 4-(5-{[ (BENZYLOXY)CARBONYL]AM NO}-2, 4

DI FLUOROPHENYL) - 3, 6- DI HYDRO- 1( 2H) - PYRI DI NECARBOXYLATE. 28@yecBmBerd®Bp M-
RB-fl ask containing tert-butyl 4-(4,4,5,5- tetranethyl-1,

3, 2-di oxaborol an-2-yl) -3, 6-dihydro-1 (2H) - pyridinecarboxylate (4.58 g,
14.8 mmol ), K2CO38 (6.14 g, 44.4 mmol) and Pdd 2dppf (1.48 mmol, 1.21 Qg)
was addedy@agesfsidy i on of benzyl 5-brono-2, 4-di fl ugeeRERMLGH bamate 10
(5.05, 14.8 mmol) in DMF (150 nL) at roomtenperature under argon. The

m xture was heated to 80 C under argon overnight. After cooling to room
tenperature, the mxture was filtered through Celite and the Celite was
washed wit h ELQAC, {3 %300 rd)x Hheudhi.l t makesonsmedndshektes with H20 (3 x
200 mL), brine (100 ni), i.ed er.__ My i ] apgd.geacentrated in
vacuo. The "&E§de"atater §Pd'52\5\)/a%ndg\érril el'eg%ﬁdagﬁéﬁcﬁggﬁgtg raphy (Et QAc/ hexanes
1:9) to afdmar dofi@mtzdhetlyin 4zac80 { [ (ThengSHoexEyERFb o7 ’f’%ﬁ%%- 2, 4-

di f |l uor ophenyl )= 3, 6-.di 2k HEtRYE dixaeearinoxykat e£20d( £-60 g, 24.5%:
1H NWVR (403"%@,&%&‘% ngggaés‘z(ﬂé 1H1, 7.49% - 3516 M6 85-6. 70 (m
1H), 5. 9%- S@BofTR, Arfpiluosoasgline R 2{0?'(#‘%,@6--5 (m 2H),
2.5-2.4 (Mug2Hrpcil) 50 6( 87 QM) ; LIESNB=-nT &€, 84BH3) ( M-85HYy,. 189 Decenber 2006
WO 2004/ 005‘]25;78|?2C1I'{ZI)J,82§)_(%§/ 021394 -70- F F NHCbz NH2 F N N

F F
NH, NHCbz
F ' F
Br Br

BENZYL 5-BROMO-2,4 -DIFLUOROPHENYLCARBAMATE. Into a 250-mL

10

RE-flask . was added S5-bromor-2, 4d-difluorcaniline {(5.00 g,
24.2 mmol), chlorobenzylformate (4.10 mL, 29.0 mmol),
NaHCO; (6.10 g, 72.6 mmol) and acetonitrile (100 mL)}. The
15 reaction mixture was stirred at 25 °C for 12 hours, then
filtered through a coarse sintered glass, fritted funnel,
washed with BtOAc (3 x 20 ml) and concentrated in vacuo.
The filtrate was washed with H0 and brine, dried _over
MgSQ,, filtered and concentrated in vacuo. The . cxrude
20 product was purified by flash chromatography
(EtOAc:hexanes 1: 9) to afford benzyl 5=-bromor-2,4-
difluorcphenylcarbamate 11(5.05 g, 61.0%): 'y NMR {400 MHz,
CcDCly) & 8.38 (s, 1H), .7.49—7.31 (m, S5H), 6.94-6.89 (m,
1H), 6.81-6.77 (m, 1H), 5.22 (s, 2H); ESMS m/e: 340..1. (M -~

25 HY.




Boc Boc MI-BUTYL 4- (5-AM NO 2, 4- DI FLUOROPHENYL) - 1 PI PERI DI NECARBOXYLATE.
A mxture of tert-butyl 4-(5- 5

{[ (benzyl oxy) car bonyl ] am no} - 2, 4-di f | uor ophenyl ) -3, 6- 29 December 2006
di hydr o- 1(2H) - pyri di necar boxylate (1.60 g, 3.60 mml) and 5% Pd/C (320 ny,
0.100 mml ) in ethyl acetate (25.0 nL) and nmethanol (25.0 nL) was

hydr ogenag@shogdosispom tenperature for 72 hours usippguineiegen bonb (200
psi). 10 The reaction m xture was filtered through Celite and washed with
Et OAc/ MeOH (1:1, 3 x 50 nL). The f4édtrate was concentrated in vacuo to
afford tert-butyl 4-(5-am no-2,4- difluorophenyl)-1-piperidinecarboxyl ate
(1.39 g, 100%. "H QNWR,(400 MHz, CDC13) S 6.F73Hé‘t 1H, J = 10.6 Hz),

6.60-6.54 15 (dd, 1MY3¢= 7.6,F 6.57 Hz), 4. “B2o1), '3.55 (s, 2H),
2.96-2.72 (m 3H), 107901.71 NBEDz 1. 58- (m 2H), 1.47 (s, 9H);
ESVMB me: 257.3 (M- 56).+1 ff [20 E F

(4E) - 5- ( 2- METHOXYPHE -4- NOATE. To a -nL RB-flask was added

2-iodoani sol e (5.00 gy21.4 nmol), ethyl 4 tenoate (3.30 g, 25.6 mmol),
tetrakis(triphenyl phasphine)palladium O (@<40 g, 0.600 mml), 29
Decenber 2006 WD 2004/ 005257 PCT/ US2003/ 021391 -71- triethylam ne (6.00
m., 42.7 nmmol) and a m xture of CH3CN (45.0 nL) and THE (15.0 nlL). The
reacti on mimgragumas ref | uxed(F-di (SRNETEPEN CARRRYYE AN b 40 to room

temper atur e, ALl 60.y30keRt §-HRbSrs-ARMCdTRIDINBOUROXIDEE . To

5 a 250-mL RB-flask containing tert-butyl 4-{(4,4,5,5~-
tetramethyl-1, 3, 2-dioxaboxolan-2-yl) -3, 6~dihydro-1(24) -
pyridinecarboxylate (4.58 4, 14.8 mmol), KzCOs3 (6.]..4 g,
44.4 wmol) and PdClydppf (1.48 mmol, 1.21 g) was added a
soiution of bez;.zyl 5-bromo-2, 4-difluorophenylcarbamate

10 (5.05, 14.8 mmol) in DMF {150 mL) at room temperature
under argon. The mixture. was heated to 80 °C under argon
overnight. After cooling to room temperature, the
mixture was filtered through Celite and the Celite was
washed with EtOAc (3 x 100 mL). The filtrates were washed

15 with H0 (3 x 200 miL), brine (100 mL}, dried over MgSQs,
filtered and concentrated in vacuo. The crude material
was purified flash chromatography {BtOAc/hexanes 1:9) to
afford tert-butyl 4-(5—{[(benzyloxy)_ca_rbonyl]amino}—-z_.4—
difluorophenyl) -3, 6-dihydro-1 (2H) -pyridinecarboxylate

éo (1.60 g, 24.5%): 'H NMR (400 MHz, CDCls) & 8.08 (s, 1H),
7.45-7.35 (m, 5H), 6.85-6.70 (m, 1), 5.95-5.85 (m, 1H),
5.20 (s, 2H), 4.05 (m, 2H), 3.6-3.5 (m, 2H), 2.5-2.4 (m,
2H), 1.50 (s, 9H); ESMS m/e: 443.3 (M - H').




5 resulted dark brown residue was dissolved in 5% HC1 (aq) and extracted
W th CH2C12 three tines. The conbined extracts were rated
NaHCO3 sol ution, dried. over MgSO4, concentrated in \\I/\??Eg&@ﬁg&}g?k br own
oil -was purified by chromatography (silica gel, EtOAc/Hexanes 10 1:10) to
afford the product as light yellowoil (3.40 g, 68%. I I o ~ o 15 ETHYL
5- (2- METHEXYplAei¢h) PENTANOATE. To a sol ution of  ekikanesn21301 .
(4E) - 5- ( 2- met hoxyphenyl ) - 4- pentenoate (3.40 g,. 14.5 mmol) in a m xture of
Et OAc and MeCH (40.0/10.0 nlL), Pd/ €0« palladi umon carbon 10% 0.700 g) was

added in small portions to avoid fire. The reaction m xture was then 20
stirred for overnight at rgqom tenperature under 300 psi .of hydrogen. After
the pressure was rel eased HE?xt ure  wasifjNHered through Celite and the
Celite was washed with (3 x 5Q nm). e filtrate was concentrated in
vacuo to afford crude product as a |ight low oil (3.40 g 25 1009%,

whi ch was used wi thout fu r purificatio OO0 ()O_-1i OH 010 29
Decenber 2006 WD 2004/ 00 PCT/ US2003/ Q21391 -72-

5- ( 2- METHOXYPHENYL) PEI\I‘I’ANO|',§;c ACID. Into a 260-nL RB-flask: was charged with
ethyl 5-(2-nmethoxyphenyl)pentanoate (3.40 H§° 14.5 mmol), NaOH (1.74 g,
42.8 mmol ), THE (25.0 nL) and 5 water (25.0 nL). The reaction m xture was

UL OrTE;E‘—BUTYL 4~ (5-AMINO——2,4—DIFLUOROPHENYL) -1-
PIPERIDINECARBOXYLATE. A mixture of tert-butyl 4-{5-
5 {[(benzyloxy)éarbonyl]amino}-z,4~difluorophenyl)—3,6—
dihydro-1(2H) -pyridinecarboxylate {(1.60 g, 3.60 mmol) and
52 pd/C (320 mg, 0.100 mmol) in ethyl acetate (25.0 ml:)
and methanol (25.0 mL) was hydrogenated at room
temperature for 72 hours using hydrogen bomb (200 psi}.
10 The reaction mixture was filtered through Celite and
washed with EtOAc/MeOH (l:1, 3 x 50 mL). The filtrafe was
concentrated in vacuo to afford tert-butyl 4- ({5-amino-2, 4~
difluorophenyl)—1—piperidinecarboxylate {1.39 g, 100%). 4
NMR (400 MHz, Cﬁclg) 5 6.73 (t, 1, J = 10.6 Hz), 6.60-6.54
15 (dd, 18, J = 7.6, 6.57 Hz), 4.20 (bxr, 2H}, 3.55 (s, 2H),
2.96-2.72 (m, 3H), 1.79-1.71 (m, 2H), 1.58-1.52 (m, 2H) ,
1.47 (s, 9H); ESMS m/e: 257.3 (M - 56}.

d b
@{b ’//\/\'3,/07 —* %Oj
20

.E'I'HYL (4E) -5- (2~METHOXYPHENYL) -4-PENTENOATE . To a 200-ml
RB-flask was added 2-iodoanisole (5.00 g, 21.4 mmol),
ethyl 4;pentenoate (3.30 g, 25.6 mmol}, tetrakis(triphenyl
phosphine)palladium{0) (0.740 g, 0.600  mmol},




hours and cooled to roomtenperature. The reaction mixture was
concentrated in vacuo and the resulted aqueous soluti ied with
6 MHO to pH < 5. The acidic mxture was extracted Wfﬁt@ﬁﬁémﬂ&lﬁofs

chl orof ornfi sopropyl alcohol 10 (3:1, 3 x 50 nL) and the conbi ned organic
phases were washed with brine, dried over Na2SO4 and concentrated in
vacuo to wHhpislsishe product as a white solid (2. 68@us2didie Whi ch was used
wi t hout further purification. 1H NWR (400 MHz, MeOD) 8 7.23-7.03 (m 2H),
6.95-6.76 (m, 2H), 15 3.81 (s 3H71- 2.63 (t, 2H, J = 7.2 Hz) , 2.38 (t,
2H, J=72Hz) 1.77-1.53 F NH2 . F + l..e 00 OONN
Boc BOO 20 tTEhvEupe 46(%0 ZFLDI ﬁH)ﬁdW% @r8- t‘zrf“l\’/’é"r‘lr-ﬁ)ggpﬁﬁf@f)

PENTANOYL] ANEING@ WRHENXH) T - PLRPERKD] NECARBOAcATEN mwixtBreriwasRB- f| ask was
charged with 25 methoxy eny anoi aci 4,689 0:49, 810 Mol ),
tert-butyl %]?(xam no- g % drr}%llgﬁgr o%) eny 1- plcgerl di necafboxyl ate (229 ny,
0.740 25 mmbxyperatu:f@- (Mtnaét 9} eeRt R oY Pico RAFPVeS- Bt WYACESr bYtfi mi de

hydrochl gf i Qgsll%eQZdHIED'broQRGrém}iue 4radl HE&MV@B’I noOpsAr indineaq)(9 ny, 0.07
mol ) in DV DCI\/I cerrber 1%006 @ 20004/ 005257

PCT/ US2003/ (92‘139{ raﬁste‘jt e‘ﬁghr aCtH ?lé c@ﬁ reac?l on mXxture was stirred for 12

h extracts were washed by saturated NaHCO3 solution, dried,
over MgS0,, concentrated in vacuo. The dark brown oil was
purified by chromatography (silica gel, EtOAc/Hexanes

10  1:10) to affofd the product as light yellow o0il (3.40 g,

68%) .
| ]
©/\O/W (IO/\/\’(
Z o. 0
£ 0

15 ETEYL 5« (2-METHOXYPHENYL)PENTANOATE. To a solution of
| ethyl (4E) -5- {2-methoxyphenyl) -4-pentenoate (3.40 g,. 14.5
mmol) in a mixture of EtOAc and MeOH ({40.0/10.0 mi), Pd/C
{palladium on carbon 10%, 0.700 g) was added in small
portions to avoid fire. The reaction mixture was then
20 . stirred for overnight at room temperature under 300 psi of
hydrogen. After the pressure was released, the mixture
was filtered through Celite and the Celite was washed with
EtOAc (3 x 50 mL). The filtrate was concentrated in vacuo
to afford crude product as a light yellow oil (3.40 g

25 100%), which was used without further purification.




~and water (10.0 nL). was added to the reaction m xture. The organic |ayer
was separated and the aqueous layer was extracted wthg g,%bgleaoﬁélo m) .
.The conbined organic 5 extracts were washed with brine, "dried over MgySO4,
filtered and concentrated in vacuo to afford tort-butyl 4-(2,4-

di fl uoro-5-{[5-(2-nmet hoxyphenyl ) pent anoyl ] am no} phenyl ) -1 -

pi peri di Regafhxsbate (310 ng, 83.2x): "' H NMR (4QRrMsbgs0,f3HC13) 6
8.36-8.13 (m 1H), 7.39 (s, 1H), 7.26-7.06 (m 10 1H), 7.06-6.92 (m 1H),
6.92-6.75 (m 3H), 4.41-4.02 (m -2¥y, 3.80 (s, 3H), 2.90-2.70 (m 2H),
2.70-2.63 (m 2H), 2.63-2.51 (m 1H), 2.49-2.32 (m 2H), 1.87-1.72 (m.
4H), 1.72-1.63 (m 2H), 1.63-1.52 (m 2H), 1.48 (s, 9H. F \ NOF 0 O1~
a F N i H 5lp-RefaddAMRivE) dsranbic? ad1h) FIIWORG &-5(341?1IPtREIERlaIBIkNYL) PHENYL] - 5-
(2- I\/ETHOXYPHENYL) PENTANAM sol ytion of te t

4-(2, 4- d|fI‘tt’RiSrGhSJ:?G[‘%W('g‘klA e’ng}‘reSt R%"kril/ep é’}rﬁWLl.)en@ Aoy a%m no} phenyl) 1

pi peri di necay baxyl aie.) ( MU . 78. 620 2nfoioli) n THE B O Bhetddne (5.00 nL) at

0 Cwas sl om L2qded; th§' fly4Qr 0agetbe AGitdré A% WBs1ke@0sdtmal ). The
reaction ure was stirred at roomteggerature for 10 min and 25

concent r at e@oqrﬁ varoSoqiRd s TRAE WERRETeERfved iTASi FeRFGYPCHCL3 (1:3, 10
M) and basifitedet waPdoddentrifedl OA0¥EDHo and the resulted agqueous

solution was acldified with 6 M HCl to pH < 5. The acidic
mixture was extracted with chloroform/iscpropyl alcchol

10 (3:1, 3 x 50 ml) and the combined organic phases were
washed with brine, dried over NayS30s; and concentrated in
vacuo to afford the product as a white solid (2.68 g,
90%), which was used without furthex purification. H NMR
(400 MHz, MeOD) § 7.23~7.03 (m, 2H), 6.95-6.76 (m , 2H),

15 3.81 (s, 3H), 2.63 (t, 24, J = 7.2 Hz), 2.38 (t, 2H, J =
7.2 Hz), 1.77-1.53 (m, 4H).

Tt

DJ—Z
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20 TERT-BUTYL : 4-(2 /4-DIFLUORO-5-{[5- (2~METHOXYPHENYL)
PENTANOYL]AMINO} FHENYL) -1~-PYIPERIDINECARBOXYLATE, A 15-mh
-RB-flask was charged with 5-(2-methoxyphenyl)pentanoic
acid (69.0 mg, 0.810 mmol), tert-butyl &- {5-amino—-2, 4~
difluorophenyl) -1-pipericiinecarboxyla£e {229 mg, 0.740

25  mmol), 1-[3- (Dimethylamino) propyl] -3-ethylcarbodimide
hydrochloride (2.22 mmol, 426 mg) , 4-dimethylamincpyridine

‘ (9 mg, 0.07 mmol) in DMF:D;CM (0'.2 :5.0 mL}) at room




solution, washed with H20, followed by brine. The organic 29 Decenber 2006
WO 2004/ 005257 PCT/ US2003/ 021391 -74- | ayer was separ atR q% %@bgﬂﬂﬁﬁ NQSO4
and concentrated in vacuo to afford the deS|red pr oduct f 3. 30),
1H  NMR (400 MHz, CDC13) 6 7.59 (t, 1H, J = 8.2 Hz), 7.10-6.96 (m 2H),
6.90-6.68 (m 3H), 3.67 (s, 3H), 3.09 (d, 2H, J =5 12.4 Hz), 2.89 (tt, 1H,
J = 1L 8\'732:004/305@9 (dt, 2H, J = 2.6, 12.4 Hz), 2.pp4ukdoesndldon O = 7.2 Hz),
2.33 (t, 2H, = 7.2 Hz), 1.76-1.48 (m 8H); ESM5 me: 403.3 (M+ H'. 29
Decenber 2006 WO 2004/005257 PCT/ &62003/ 021391 -75- GENERAL PROCEDURE FOR
Pl PERI DI NE SYNTHESIS (SCHEME 3) F NO2 F Oo NOZ b N Br N Boc LC 5

TERT- BUTYL 4erfpbrBL{UGRO- bl TRORHENYR) s3ir8- PRHYPROF ] 2fpr 1

PYRI DI NECARBOXYLALE. (19, @ rﬁaﬁo i RBBufd ask g:mt@aatm diekhrdaut yl
4-(4,4,5,5-tetranet hy I- dloxab Ian gh 1a was

6- di hydr o- 1@2H°$§P+ﬂu%§elér“ﬁﬁx§?%&tré‘ °r “§°‘l‘°0 mor ) K2Co8 (5. 60 g,
40.5 nmol ) apekddeh 2appf o(Hﬂ:13483mxnllp LY, 21'1‘}@9 asmbireddedganisol uti on of

4-br omo- |- Luor0s - il [ QRERZERE b7hid) i chSoRaiplo), IML1BMEAS0. 0 ) at

room ter?pera%ure under argon. he m xture was heated to 90
and concentrated in vacuo to afford tert-butyl 4-(

difluoro-5-{[5- (2~-methoxyphenyl) pentanoyl]amino} phenyl)-1-
piperidinecérboxylate (310 mg, B83.2%): I3 WMR (400 MHz,
CDC13) 6. 8.36-8.13 (m, 1H), 7.39%9 (s, 1H), 7.26-7.06 {(m,
10 1H), 7.06-6.92 (m, 1H), 6.92-6.75 (m, 3H), 4.41-4.02 (m,
2H), 3.80 (s, 3H), 2.90-2.70 (m, 2H), 2.70-2.63 (m, 2H),
2.63-2.51 (m, ‘1H), 2.49-2.32 (m, 2H), 1.87-1.72 {m,. 4H),
.1.72—1.63 (m, 2H), 1.63-1.52 (m, 2H}, 1.48 (s, 9H).

WN\/@

N
15 Boc

EXAMPLE 11: N-[2,4-DIFLUCRO~-5~ (4-PIPERIDINYL) PHENYL] ~5-
| {2-METHOXYPHENYL) PENTANAMIDE. Into a solution of tert-
butyl : 4-{2,4-difluoro-5-{ [5- (2~

20 methoxyphenyl) pentanoyl] amino}phenyl}-1-

' piperidinecarboxylate (310 myg, 0.620 mmol)} + in
dichloromethane (5.00 mL) at 0 °C was slowly added
trifluoroacetic acid (707 mg, 6.20 mmolj. The reaction
mixture was stirred at room temperature for 10 min and

25  concentrated in vacuo. The residue was dissolved in i-
" PrOH/CHCls; (1:3, 10 mL) and basified to pH 11 with 10% KOH

solution, washed with Hz0, followed by brine. The organic




under argon for 12 hours. After cooling to. room 15 tenperature, the

m xture was filtered through Celite and the Celite V\B.% ?&%ﬁer"ﬂob@ Et CAc
(3 x 100 nL) The filtrates were washed with H20O (3 X 8 brine (100
m.), dried over MgpSO4, filtered and concentrated in vacuo. The crude
material was purified by flash chromat ography 20 ( Et OAC/ hexanes 1:9) to
afford t 4-(4-fl uoro- 3-

nit rophe;\w?@g&%ﬂsal hydr o- 1( 2H) - pyri di necar boxyl at ePC /gszi)%slﬂzg?l 65.19% : 1H NWR
(400 MHz, CDC13) 6 8.06-7.89 (m 1Hj4- 7.66-7.49 (m 1H), 7.30-7.10 (m

1H), 619595(br 1H), 4.10-3.95 (m 2H), 3.58 (t,.2H, J 5.6 Hz),
2.49-2.34 (&ayeﬁ&azk&eparaﬂ@i(slrlgi-bovez%@)‘éhewb’erco%@ﬁiraw 2-'9‘04/ 005257

PCT/ US2003/ 02139k o 1650/ fene NiesMbR piockec oo mg, 43,311

TERT- BUTYL- 4- ( 3- AM NO 57-1- Pl PERI DI NECARBOXYLATE A m xture
of tert-but JMR4L404 BHA,| Ga%laﬁr?u P?oﬁdheﬁ’sﬂ Y- 3, B-4difRydr b2t

pyr i di necar iaxylat e (b 350 B 3815 mang7) (a,ndmw% Bo/ /(280 awg) in ethyl
acetate (40.0 nmL) and net hano{JH 0. %]%gg %gen %} room
tenperatudre ?o‘% rhouts (§&1n #&/ &SL pél?ﬁ e reaction

m xture was 216, fi2.terd ehiough Tal vt e arkdHehe 20é3| te WHs dvashed with

Et OAc/ MeCH (1 3 0 The, {i cancenptrated in vacuo to
afford tent GIbﬁ'gﬂyzl)’ i((—,% %ﬁe)m()mu@ﬂ fuéogrl}qgglﬁéen;\@{?s i glmpe??dl necar boxyl ate (2. 10
g, 98.0%: 1H :




NVR (400 MHz, CDCl1l3) 5 6.96-6.76 (m 1H), 6.67 6 54 (m 15 1H), 6.54-6.40
(m 1H), 4.38-4.09 (br, 2H), 4.09-3.58 (br, 2. 87-

2.60-2.39 (m 1H), 1.85-1.65 (m 2H), 1.64-1. 40 (m 2&[9@%@&51: ﬁjdel—l) F
NHF 2+ HOe 001~ OO~ N Boo N Boc 20 TERT-BUTYL

4- (4- FLUORO 3- { 15- ( 2- METHOXYPHENYL) PENTANOYLI

AM NO} PHENY bobascbsat PERI DI NECARBOXYLATE: A 25- ML RB-gichasiosdSisiecenber 2006
WO 2004/ 005257 PCTI US2003/ 021391 -77- was charged with

5- (2- net hoxyphenyl ) pentanoic acid %3.0 ng, 0.250 nmmol),

tert-butyl -4-(3-am no-4-fluorophenyl)-1- piperidinecarboxylate (59.0 nyg,
0.200 mmol ), 1-[3- (D nethylam no)propyl]-3- ethyl ca rbodi m de

hydr ochl or i ggysraf Oord0fburaDFor G2pERIMENE sANdiEEShysGRMAGDYri dine (10 ng) in
DMF:DCM (0.2Z7Z2.0 nL) at roomtenperature. The reaction mxture was stirred
for-12 h and water (10 0 nL) was added to the reaction m xture. The
organi c | ayer was sep ted and the aqueous yer was extracted with CHC13

(3 x 10 mL). 10 The ned organi c extract N2vashed with brine,
dried over MgS4, fil erdad and concentrat ed i acuo. The: crude residue
was pur| fied by chr onaﬁograpr@/ﬂ 2i cabPgel ,
Boc
5

TERT-BUTYL  4- (4-FLUORO-3-NITROPHENYL) -3, 6-DIHYDRO-1 (2H) -

PYRIDINECARBOXYﬁATE. To a 150-mL RB-flask containing

tert-butyl 4-(4,4,5,5~tetramethyl~1, 3, 2-dioxaborolan-2-

yl)—3,6-dihydro~l(2H)—pyridinecarboxylate {(5.58 g, 16.5
10 mmol), KzC03 (5.60 g, 40.5 mmol) and PdCl.dppf (1.48 mmol,
| 1.21 g) was added a solution of 4~pbromo-1-fluoro~2-
nitrobenzene {3.30 g, 15.0 mmol} in DMF (50.0 mL} at room
temperature under argon. The mixture was heated to 80 °C
under argon for 12 hours. After cooling to. room
15 temperature, the mixture was filtered through Celite and
the Celite was washed with EtOAc (3 x 100 mb). The
filtrates were washed with H:0 (3 x 200 mlL)}, brine (100
mlL), dried over MgSQOq, filtered and concentrated in vacuo.
The crude material was purified by £flash chromatography
20 (EtOAc/hexanes 1:9) to afford tert-butyl 4-(4-fluoro-3-
nitrophenyl)~3,6—dihydro~l(2H)~pyridinecarboxylate (3.13
g, 65.1%): 'H-NMR (400 MHz, CDCl3) & 8.06-7.89 (m, 1H),
7.66-7.49 (m, 1K), 7.30-7.10 (m, 1H), 6.19-5.95 (br, iH),
4.10-3.95 (m, 2H), 3.58 (t, 2H, J = 5.6 Hz), 2.49-2.34 (m,

25 2H), 1.42 (s, SH}.




hexanes: Et QAc 6:1) to afford tert-butyl 4-(4-fluoro-3-{[5-

(2- met hoxyphenyl ) pent anoyl | am no) phenyl) -1 15 pi peri 9% te (48. 4
ng, 50.0%: 1H NMR (400 MHz, CDCl13) 6 8.36-8.13 (m 1%(?%%8 8
7.26-7.06 (m 2H), 7.06-6.92 (m 1H), 6.92-6.75 (m 3H), 4.41- 4 02 (m

2H), 3.80 (s, 3H), 2.90-2.70 (m 2H), 2.70-2.63 (m 2H), 2.63-2.51 (m

1H), 2.4Sy@08d0062% 2H), 1.87-1.72 (m 4H), 20 1. ]%T/%Sﬁ%mﬁﬁbl 2H), 1.63-1.52
(m 2H), 1.48 (s, 9H). N\ I F/ N OO\ d OO N BOO N EXAMPLE 10:

N- [ 2- FLUORO 5- (4- Pl PERI DI NYL) PHENY:]6-5- (2- 25 METHOXYPHENYL) PENTANAM DE
Into a solution of tert-butyl 4-(4-fluoro-3-{[5-(2-

met hoxyphenyl ) pent anoyl ] arfino) phenyl) -A 29 Decenber 2006 WD 2004/ 005257
PCT/ US2003/ 021391 - 78- pi i -M%ecar boxy H248. 4 ng, 0.100 mmol) in
CH2C12 (2.0 nlL) was adde i fl uogoacet acid (114 ng,. 1.0 mmol ) at room
tenperature. The reaction xturewas stryred for 30 - mn and concentrated
i n vacuo. The residue was kssolved 5 in C13/i-PrOH (3:1, 10 nmlL) and was
basified to pH 11 with 5% sol ution.| The organic | ayer was separated
and the aqueous |ayer was ¥xtracted w t ANCHC13/i-ProH (3:1, 3 x 10 nl).
The conbi ned organic extracﬁkbs wer e washeoéowth brine, dri ed over MyS04,
filtered and concentrated in vacuo

TERT-BUTYL-4~- (3~AMINO~-4-FLUOROPHENYL) -1~
PIPERIDINECARBOXYLATE. 2 mixture of tert-butyl 4-(4-
5. fluoro-3-nitrophenyl)-3, 6-dihydro-1(2H)~-
pyridinecarboxylate {2.35 g, 8.85 mmol) and 10% Bd/C (400
mg) in ethyl acetate (40.0 mL} and methanol (10.0 mL) was
hydrogenated at room temperature for 72 hours using
hydrogen bomb (200 psi). The reaction mixture was
10 filtered through Celite and the Celite was washed with
EtOAc/MeOH {1:3, 3 x 50 mi). The filtrate was
concentrated in vacuo to afford tert-butyl-4-(3-amino-4-
fluorophenyl)—1—piperidineéarboxylate (2.10 g, 98.0%): 'H
‘ NMR (400 MHz, CDCls) & 6.96-6.76 (m, 1H), 6.67-6.54 (m,
15 1H), 6.54-6.40 (m, 1H), '.4.38—4.09 (br, 2H), 4.09-3.58 (br,
2H), 2.87-2.62 (m, 2H), 2.60-2.39 (m, 1H), 1.85-1.65 (m,
 2H), 1.64-1.40 {m, 2H), 1.48 (s, 9H}.

20 .
TERT~-BUTIL 4~ (4-FLUORO-3~{ [ 5~ (2-METHOXYPHENYL) PENTANOYIL]

AMINO}PHENYL) -1-PIPERIDINECARBOXYILATE: A 25-mlL, RB-flask




10 to afford afford N-[2-fluoro-5-(4-piperidinyl)phenyl)-5-

(2- met hoxyphenyl ) pentanami de (38.0 ng, 95%: 1H NMR (é@q’ b%%er 0D) 6
8.30-8.12 (m 1H), 7.64-7.41 (m 1H), 7.24- 7.07 (m 2H), 08¢ (m
1H), 6.92-6.74 (m 3H), 3.80 (s, 3H), 3.25-3.06 (m 2H), 2.80-2.49 (m

5H), 2.48-2.24 15 (m 3H), 1.89-1.71 (m 4H), 1.71-1.46 (m 4H); ESMS me:
385. 2 (Mo bdbaosfsy OH  F 3-[4- (3, 4- DI FLUORCPHENOXY pRifgbisbalo353PANO C ACID. I n
a 50- 20 nL RB-flask was added 3-(4-hydroxyphenyl)propionic acid (1.66 g,
10.0 mmol ), 3, 4-difluoroi odobenzene’{2.40 g, 10.0 nmmol), copper(l) brom de
(0.100 g), potassiumcarbonate (2.76 g, 20.0 nmol), and

n- met hyl - 2- pys r dlardediew{t20 hi(P-methospheant) PeFRRNicx tAfie Wed-%tirred for 5
mn at o0m,g5 b OEBCLALYYS,C 80-bRe/ - beat-ami oo 4 1 oCopiinly L pat-h) . Af ter

being stirred for 12 hours at 140 % t he rga%d on m ﬁtur?- yas cooled to

r oom t enper &LRRTESHIRFAPTEILAES wi €A Bt ORB’ (18070 TL)™he difi lited mixture was
washed w th (piddthglaathnd) f@gyl] 30 enhylcaveatdénided x F@dpechloridte and dri ed
over Mg5Q4. The 30 r a sqL ' jai fordedqer ude which was 29
Decenber%ZOdé-'%mlﬁ%]gz}%éOSZ@%’ P }{%%%8%%/%21 91 -79-ﬁpur|§1[éied by

chr omat ogr ap#g:ICH. §012:¢, 0390} : at HEQQUR tEBRRF A ES - CERELIEHET P 44-11. 06 (br,
1H), 7.24-7 144 wHstidreld £6xr 02 n(#Ad dder {100 GLBGwysmad@dd) , 6. 86-6. 75

(5mH2;LH) iESE/SZ:%- &96%?541%]0(1%@21:#%994 ﬁe’ og&_!ini% fajerewgg)sep%rgge&t’ 2H J = 1.6
T and the agueous layer was extracted with CHC13; (3 x 10 ml).

10 The combined organic extracts were washed with brine,
dried over MgSOg; filtered and concentrated in vacuo. The
crude residue was purified by chromatography (silica gel,
hexanes:EtOAc 6:1) to afford tert-butyl 4-(4-fluoro-3-{[53-
(2-methoxyphenyl) pentanoyl]amino}phenyl)-1-

15 piperidinecarboxylate (48.4 mg, 50.0%): ‘H NMR (400 MHz,
cpcl;) & 8.36-8.13 (m, 1H), 7.39 (s, 1H), 7.26-7.06 (m,
2H), 7.06-6.92 ({(m, 1H), 6.92-6.75 (m, 3H), 4.41-4.02 (m,
oH), 3.80 (s, 3H), 2.90-2.70 (m, 2H), 2.70-2.63 (m, 2H),
2.63-2.51 (m, 1H), 2.49-2.32 {(m, 2H), 1.87-1.72 (m, 4H),

20 1.72-1.63 (m, 2H}, 1.63-1.52 (m, 2H), 1.48 (s, 9H}.
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EXAMPLE 10:  N-[2-FLUORO-5-(4-PIPERIDINYIL) PHENYL] -5~ (2~
25 METHOXYPHENYL) PENTANAMIDE
Tnto a solution of tert-butyl 4-(4-fluoro-3-{[5-(2-

methoxyphenyl)pentanoyl] amino}phenyl y-1-




FOF F ~l N2 OFNF + HOaCFe OO0 N 1N Boc Boc

TERT- BUTYL-4-[3-({3-[4-(3,4 10

DI FLUORGPHENOXY) PHENVL] PROPANOYL} AM NO) - 4- FLUOROPHENYL - foecember 2006

- PI PERI DI NECARBOXYLATE. A 25-nlL RB-flask was charged with

3-[4-(3, 4-di fl uorophenoxy) phenyl ] propanoic acid (180 ng, 0.650 mmol),
tert-butyls 4 (3,8 no-4-fl uorophenyl )-1- piperidi ate (180 ny,
0.610 m’réh ?}]M@ng{nw (Di met hyl am no) propyl]-3-et ng@%&@gﬁﬁl de

hydrochl oride (1.22 mol, 190 ny)-s784-di net hyl am nopyridine (20 ng) in
DMF DCM (0.4:4.0 mL) at room tenperature. The reaction mxture was
stirred for pigridantanbbanatd 0048 . s, wisitdaedl) tie CHle etfeli on mi xture.
The organic_| ayer 20.;and-ihe1agugous: lhaygsiywag extracted with
CHC13 (3 X T‘{j’ Moy %ﬁ%ég%%%%gaoriani c e?trac?és? vere | sh%g with brine,
dried over WySOtempddatored IRE CEALEM PHII® PP SEAGES“ThE" “Crude resi due
was purifieg;banahcon@inegsaganyn(Sddubca Bl reshievanes:  Gts@fveg: 1) to afford
tert-butyl 4-[13-({3-[4-(3,4, 25 difluo nyld Ry opamgoyl }

ani no) - 4=f | a&%ﬁgw#ﬁy%f‘?é f?’p}’pgpiIt&i)nae%%?]ggxy%g%%g{lga% g, -25. 0% : 'H NWR
(400 MHz, 6BGIR) sSLgid2- 8. W Enyanikl) laverA¥as sEparafediorf th8 41-4.07 (br,
2H), 3.17- 23@%10(%‘ 120 wRs Whv2abiba(WMendthc1,2i-6%o8. §6:1293 Deaenber 2006 WO
2004/ 005257 I ST% 03/021391

mh} . e combined organic extracts were washed with
brine, dried over MgS0;, filtered and concentrated in vacuo
10 to afford afford N—{Z—fluoro—S—(4—piperidinyl)pheny;]75—
| (2-methoxyphenyl) pentanamide (38.0 mg, 95%): 'H NMR (400
MHz, CDsOD) & 5.30—8.12 (m, 1H), 7.64-7.41 (m, 1H), 7.24-
7.07 {m, 2H), 7.06-6.92 (m, 1H), 6.92-6.74 (m, 3H), 3.80
(s, 3H), 3.25-3.06 (m, 2H), 2.80-2.49 (m, SH), 2.48-2.24
15 {m, 3H), 1.89-1.71 (m, 4H), 1.71-1.46 (m, 4H); ESMS m/e:

0
F
)\ i
. F 0

3-[4- (3, 4-DIFLUCROPHENOXY) PHENYL] PROPANOIC ACID. In a 50-

385.2 (M + H)*.

20 mL RB-flask was added 3—(4—hydroxyphenyl)prqpionic acid
(L.66 g, 10.0 mmol), 3,4-difluoroiodobenzene (2.40 g, 10.0
mmol), coppet(I) bromide (0.10C g}, potassium carbonate
{2.76 g, 20.0 mmol), and n-methyl-2-pyrrolidone (20 mL) as
solvent. The mixture was stirred for 5 min at room

25 temperature and then heated to 140 °c {oil bath}). After
being stirred for 12 hours at 140 °C, the reaction mixture
was coole& to room temperature and diluted with EtOAC (100
mb). The diluted mixture was washed with citric acid {aq,
30 mL), water (3 x 50 mL, brine and dried over MgSOs. The

30 removal of solvent in vacuo afforded crude which was




-80- (m 1H), 1.91-1.69 (m 2H), 1.68-1.48 (m 2H), 1.47 (s, 9H); ESMS me

553.3 (M- H+). OFOF I FN( I F 0dO NN Boc 5 BYAR ;
3-[ 4- (3, 4- DI FLUOROPHENOXY) PHENYL] - N- [ 2- cbiabér3006
FLUORO- 5- (4- PI PERI DI NYL) PHENYL] PROPANAM DE. Into a solution of
tert-butyl-4-13-({3-[4-(3, 4-

difluoro enyl ) propanoyl }am 4-f 1
pi peri di ﬁ‘ggg%%(%}?ate (85. 8 ng?/ %) 158037nol) :J(;roprz%%)zﬂ %0%3%6339”1_) was added

trifluoroacetic acid (170 ng, 1.50-mevol) at roomtenperature. The reaction
mxture was stirred for 10 mn and concentrat ed in vacuo. The residue was
ginSch)jl—lvedl pariGHER 3y cﬁ:ﬁdt@@r@hylm 90} @n@2%ers "HAVRS {40@ ¥HE.pH 11 with 15

() solu ayer X d d eous | ayer was
extracted WEPQP%@/?J%%OE}-FC( emém?f% gng i h%ﬂcom?negdw)r ganic
extracts werte, weshed - 091 86 bfmneH) dr b tF-6v e fySGH) - 1§176ef & and

concentrat eqy |n1mac§094t& abhorfd = 7.6 Hz), 2.68 (t, 2H, J = 7.6
3-[4-(3,4-dif uorog 0 henI]J\l-[Zqu6r0520

(4- pi per idi A5 BRY )ﬂ‘/{]ep ae (65.0 ng, 92%: 1H NMR :(400 MHz, CD30D)
S 8.27-8.12 (m 1H), 739(s 1H), 7.33- 717(m2H) 7.17-7.06 (m 1H),
7.06-6.97 (m 1H), 6.97- 6.87 (m 3H), 6.86-6.74 (m 74 6.62 (m
1H), 6.15- 5.B3 (br, 1H), 355331(m 2H) , 15 2 2.97 25

F3.
2.79 (m 2H V-2 59 ( §05e179( sws e: '455.2 (M +
FD'+~_ + HO

‘ Boc

Boc

TERT-BUTYL-4-[3-({3-[4-(3,4~
10 DIFLUOROPHENOXY)PHENYL]PROPANOYL}AMINQ) -4~ FLUORDPHENYL] -1-
PIPERIDINECARBOXYLATE, A 25-ml RB-flask was charged with
3-[4-(3, 4-difluorophencxy) phenyl]propancic acid (180 mg,
0.650 mmol), tert-butyl-4~{3-amino-4-fluorophenyl)-1-
piperidine carboxylate (180 mg, 0.610 mmol), 1-[3-
15 (Dimethylamino) propyl]-3-ethylcarbodimide hydrochloride
(1.22 mmol, 1920 mg), 4—dimethylaminopyridine {20 mg) in
DME:DCM (0.4:4.0 mL) at room. temperature. The reaction
mixture was stirred for 12 h and water (10.0 mL) was added
to the reaction mixture. The organic layer was separated
20 and the aqueous layer was extracted with CHClj {3 x 10 mL) .
The combined organic extracts were washed with brine,
dried over MgS0O,, filtered and concentrated in vacuo. The
crude residue was purified by chromatography ({(silica gel,
hexanes:EtORc 6:1) to afford tert-butyl 4-[3—({3—[4:(3,4~
25 difluorophenoxy)phenyl]propanoyl} amino)-4~flucrophenyl] -
1l-piperidinecarboxylate (85.0 mg, 25.0%): ‘n NMR (400 MHz,
CDCls) & 8.32-8.15 (m, 1H), 7.47-6.45 (m, 10R), 4.41-4.07
{bxr, 2H), 3.17-2.96 (m, 2H), 2.90-2.67 (m, 4H), 2.67-2.56




29 Decenber 2006 WD 2004/ 005257 PCT/ US2003/021391 -81- FF O NH, + HOI e
I/ O ONN BOC Boc TERT-BUTYL 4-(4-FLUORO 3-[ (6- OXOZ@-@&JQ}M NOYL)

AM NOJ| PHENYL} - 1- Pl PERI DI NECARBOXYLATE. A 25-nL RB-fl ask was charged with
6- oxo- 6- phenyl hexanoic acid (51.0 ng, 0.250 mmol),

tert-butyl-4-(3-am no-4-fluorophenyl)-1- piperidinecarboxylate (59.0 nyg,

0. 200 nnn@bgw@mggv (Di net hyl am no) propyl ] - 3- et hyl GaihQshil26461 hydr ochl ori de
(0.400 nmol, 62.0 ng), 4-dinethylam nopyridine (10 ng) in 10 DVF: DCM
(0.2:2.0 nL) at roomtenperature. Jde reaction mxture was stirred for 12
h and water (10.0 nlL) was added to the reaction mxture. The organic |ayer
was separat ed, Bngd thei-ageeous l2ayer 1wess ekt r fut &d)wi LMATHEL3 (3 x 10 nl).
The conbi neg. .or C_ £X t s, wege washed with brine, 15 dried over MySO4,
filtered angﬂkbggg%tf%t%%ﬁ?n&%acﬁg The crude residue was purified by
chromat ography (silica, gel, hexanes:EtOAc 6:1) to afford tert-butyl

4-{4-fluoro-3-[(6- F
E%%hyl}-l-pipeﬁid;;ﬁﬁslﬂiigg[ate (49.0 ny,
3)2?8.30 N4 6.04-7.89 (m

0XO0- 6- phenylhexa’oyl)a
v
7.50-7. 3Ky, ?.09-6.93 (m 1H),' 6.93-6.76

|—|O

51.0% : 1'H NVR
2H), 7.62-7.50
(m 1H), 4.38-4.

2H), 3.13-2.95 2H), 2.89-2.69 (m 2H),
2.65-2.54 (m

2.54-2.35 (m 2H), 1{98-1.74 (m 6H), 1.69-1.48 (m

5
EXAMPLE iz2:- 3= [4- (3, 4-DIFLUOROPHENOXY) PHENYL]-N-[2~
FLUORO-5- (4-PIPERIDINYY) PHENYL] PROPANAMIDE. Into a
solution of tert-butyl-4-[3-({3~[4-(3,4-

difluorophehoxy)phenyl]propanoyl}amino)—4—fluorophenyl]~1~
10 piperidinecarboxylate (85.0 mg, 0.150 mmol) in CH,Cls, (2.0
mL) was added trifluorcacetic acid {170 mg, 1.50 mmol} at
room temperature. The reacﬁion mixture was stirred for 10
min and concentrated in vacuo. The residue was dissolved
in CHCls/i-PrOH (3:1, 10 mL) and was basified to pH 11 with
15 5% KOH solution. The organic layer was extracted and the
agueous layer was extracted with CHCls/i-PrOH (3:1, 3 x 10
mL) . The combined organic extracts were washed with
brine, dried over Mg80,;, filtered and concentrated in vacuo
to afford 3-[4-(3,4-difluorophenoxy)phenyl]-N-{2-fluoro-5-
20 (4—piperidiny1)phenyl]prdbanamide (65.0 mg, 92%): H NMR
(400 MHz, CD;0D) & 8.27-8.12 (m, 1H), 7.39 (s, 1H), 7.33-
7.17 (m, 2H), 7.17-7.06 (m, 1H), 7.06-6.97 (m, 1H), 6.27-
6.87 (m, 3H), 6.86-6.74 (m, 1H), 6.74-6.62 (m, 1H), 6.15-.
5.63 (br, 1H), 3.55-3.31 (m, 2H), 3.15-2.97 (m, 2H), 2.97-
25 2.79 (m, 2H), 2.79-2.59 (m, 3H), 2.05—1.79 {m, 4H); ESMS
m/e: 455.2 (M + H)'.




2H), 1.47 (s, 9H). 25 29 Decenber 2006 WO 2004/005257 PCT/ US2003/021391
-82- FOFO Od ONN Boc EXAWPLE 9: cember 200

N[ 2- FLUORO S- (4- Pl PERI DI NYL) PHENYLI - 6- OXO- 6- pHENYLHE)%KNI?Aci\/I . % n?o a
solution of tert-butyl 4-{4- 5

fl uor o- 3-[ (6- oxo- 6- phenyl hexanoyl ) am no] phenyl } -1 pi peri di ne carboxyl ate
(49.0 ny, wlashPdessgpol ) in CH2C12 (3.0 nl) was addegqhishbhdipppacetic acid
(114 ng, 1.01 nmmol) at roomtenperature. The reaction m xture was stirred
for 30 mn and concentrated in vaasmb. The residue was dissolved 10 in
CHC13/i-PrOH (3:1, 10 nm) and was basified to pH 11 wth 5% KOH sol uti on.
The organic | ayerf was separated and the agueous |ayer was extracted with

CHC13/i-PrCH (3: M x 10 M). lhe conbi N i racts were washed
wth brine, dri over t ered cencentr a in vacuo 15 to
afford N-[2-fluopg-5- (4-pi per lldi nyl )y phenyl] - 6- oxo- 6- phenyl hexanamni de (35.5
mg, 86.0% . HCl(salt: 1H NWR 8400 MHz,

8.01-7.89 (m 2HY 7.65- 7.52 (m 1H), 7.

3) 6 8.14-8.01 (br, 1H),
p ~7.43 (m 2H), 7.43-7.26 (br,
1H), 7.13- 7.00 (M 1H), 7.00-6.88 (br, 1
2.92 (br, 4H), 2.89-2.67 (m 1H), 2.61-2.36 (br, 2H), 2.26-2.06 (m 2H)

= 3.68-3.43 (m: 2H), 3.19 20

2.06-1.93 (m 2t 1 93 1. 7] (Blenhdis- (FMR00k Smibidabddsy M) 29

AMINO]PHENYL}—l-PIPERIDINECARBOXYLA’I‘E. A 25-mL RB-flask

5 was charged with 6-oxo-6-phenylhexanoic acid {(51.0 mg,
0.250 mmol) , tert-butyl-4- {3-amino-4-fluorophenyl) ~1-
piperidinecarboxylate (59.0 mg, 0.200 mmeol}, 1-{3~
{Dimethylamino)propyl]-3-ethyl carbodimide. hydrochloride
(0.460 mmol, 62.0 mg), 4-dimethylaminopyridine (10 mg) in

10 DMF:DCM (0.2:2.0 mL) at room temperature. The reaction
mixture was stirred for 12 h and water (10.0 mL) was added
to the reaction mixture. The organic layer was separated
and the aqueous layer was extracted with CHClz (3 = 10 mkL).
The combined organic extracts were washed with brine,

1% dried over MgSOs, filtered and concentrated in vacuo. The
crude residue was purified by chromatography (siiica. gel,
hexanes:EtOAc 6:1) to afford tert-butyl 4-{4-fluoro-3-[(6-
oxo—-6-phenylhexanoyl)amino]phenyl} ~1-piperidinecarboxylate
{49.0 mg, 51.0%): 5 NMR (400 MHz, CDCls) & 8.30-8.14 (m,

20 1H), 8.04-7.89_ (m, 2H), 7.62-7.50 (m, 1H), 7.50-7.37 (m,
38}, 7.09-6.93 (m, 1H),’ 6.93-6.76 (m, 1H), '4.38-4.01 (bx,
2H), 3.13-2.95 (m, 2H), 2.8%-2.69% (m, "2H}, 2.65-2.54 (m,
iH), 2.54-2.35 (m, 2H), 1.95-1.74 (m, G6H), 1.69-1.48 (m,
2H), 1.47 (s, 9H).

25




WO 2004/ 005257 PCT/ US2003/ 021391 -83- li. Synthetic Methods for General

Structures The exanples described in Section | are ner%bkagﬁbggkbgtive of
t he net hods used to synthesize MCHL 5 antagonists. Further derivatives nmay
be obtained utilizing generalized nethods based on the synthetic nethods
used to synthesize the exanples. It may be necessary to incorporate

protectiqw %%9‘5%9 deprotection strategies for S“QﬁﬁhﬁﬂﬁﬁhﬁQFUCh as am no,
am do, carBoxyFlc acid, and hydroxyl groups in the generalized synthetic

met hods to form further derivativess2- Methods for protection and
deprotection of such groups are well-known _in the art, and may be found,

for exanple in 15 Green, T. and Wit s, M (1991) Protection Goups in
Organi ¢ Synt hesi s, NEeh-t1 hn Wle ns, ork. 1l1l. Oal
Conmpositions As a ciofic e i Rt~ 0 n Bral congosition of a 20

conpound of this inkention, 100 ng of o of the compounds descri bed
herein is formul atfedjwith sufficient fi ely divided | actose to provide a
total amount of 5808to 590 ng to fill a size 0 hard gel capsule. 29
Decenber 2006 WO 2¥94/ 005257 PCT/ US2003/ 021391 -84- |V. Pharmacol ogi cal
Eval uati on of Conpounds at Cloned rat MCHL Receptor 5 The pharnmacol ogi cal
properties @kahfi® GHRNMPOWTESFIafordE- (PP EEERMDINYRYEHENYOI-6voRe-@val uated at the

cloned rat WCEH LSCGRLGE. USING Pr okogels descrlhedubpl owra-
5  fluoro-3-[ (6-oxo-6-phenylhexanoyl)amino]phenyl}-1-

piperidine carboxylate (49.0 mg, 0.101 mmol) in CHzClz (3.0

mi:) was added trifluoroacetic.acid {114 mg, 1.01 mmol) at
room temperature. The reaction mixture was stirred for 30

min and concentrated in vacuo. The residue was dissolved

10 in CHCls/i-PrOH (3:1, 10 mk) and was basified to pH 11 with
5% KOH solution. The organic layer was separated and the
agueous layer was extracted with CHC1ls/i-PrOH (3:1, 3 x 10

mL} . The combined organic extracts were washed with
brine, dried over MgSQs, filtered and concentraj:ed in vacuo

15 to affoxd N——[Z—f;l.uorq—s—(4—piperidinyl)phenyl]-6-oxo—6-
phenylhexanamide (35.5 mg, 86.0%). HCl salt: 'H NMR (400
.MHz, cpcls) & 8.14-8.01 (bxr, 1H), 8.01-7.89 (m, 2H), 7.65-
7.52 (m, 1H), 7.52-7.43 (m, 2H), 7.43-7.26 (br, 1H), 7.13-
7.00 (m, 1H), 7.00-6.88 (br, 1H), 3.68-3.43 (m, 2H), 3.19-

20 2.92 (br, 4H), 2.89-2.67 {(m, 1H), 2.61-2.36 (bx, 2H),
2.26-2.06 (m, _'ZH}, 2.064:1.93 (m, 2H), 1.93-1.71 .(br, 48) ;
ESMS m/e: 383.2 M + omh.




Host Cells 10 A broad variety of host cells can be used to study

het er ol ogously expressed proteins. These cells include

restricted to assorted mammalian |ines such as: Cos-?,29 eﬁﬁwgﬁ)
HEK293, Peak rapid 293, etc.; insect cell lines such as: Sf9, Sf2l1, etc.;
anphi bian 15 cells such as xenopus oocytes; and others. COS 7 cells are
grown on ates in DMEMw th suppl enents 's Modified Eagle
Medi um wi ??9"'? %zmbovi ne calf serum 4 nM gl utam n%&lk%&@nﬁs sirm 20

peni ci.llin/100 Fg/ M streptomnmycin)-& 37C, 5% C02. Stock plates of COS-7
cells are trypsinized and split 1:6 every 3-4 days. Human enbryoni ¢ ki dney
293 cells are grown on 150 mm 25 plates in DMEMw th suppl enents (10%
bovi ne cal f 1gerdsmkheticniBgbas Foi-NEnetfD samiidtgirat penicillin/ 100 Fg/ m
streptomycin) at , 5% C02. Stock plates of 293 cells are trypsinized
and split 1TBeevergmpdes, Ja§acribed Hudan &3RNEGBNI & kPdRey™PEAK rapid 293
(Peakr293) Ggelhsr8fre J6OWRLON nkBAodan phed ezoi nsybivEd4iwet hMGHIppl enents (10%
fetal baqvine serum 10%1L-glutampe, 5 L) 29 Decenber
T R T sy Qﬁg%/eg%%&qgg/?%%ﬂ%%‘g%k plates of
Peak rapi d 29B8ewebis apthodsr jpesdnpn ctheaprtdgrit methodseeey B 4 days. Muse
fibroblast I Hg—slzé:echgse,éfngleg;_ovm on 150 nmmplates 5 in DMEMwith

suppl enent s becco's Mddified Eagle nmedium wth 10% bovine calf serum
4 mM glutam ne, 100 units/m penicillin/100 Fg/mM streptomycin) at 37C, 5%

C02. Stock It may be necessary to incorporate protection- -and

\J

10 deprotection strategies for substituents such as amino,
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-known in the art, and may be found, for example in

15 Green, T.W. and Wuts, P.G.M. (1991) Protection Groups in

Organic Synthesis, 2™ gdition John Wiley & Sons, New York.

III. Oral Compositions

As a specific embodiment of an oral composition of a
20 compound of this inventibn, 100 mg of one of the compounds
described herein is formulated with sufficient finely
divided lactose to provide a total amqunt of 580 to 590 mg

to £ill a size O hard gel capsule.




plates of LMtk-) cells are trypsinized and split 1:10 every 3-4.days. 10
Chi nese hanster ovary (CHO cells were grown on 150 nm i Mes
F-12 medium w th suppl enments (10% bovine calf serum XQWEﬁgfﬂu%hgﬁ?ne and
100 units/m penicillin/ 100 Fg/m streptonycin) at 37C, 5% CQ2. Stock
plates of 15 CHO cells are trypsinized and split 1:8 every 3-4 days. Mouse
enbryoni J st NIH3T3 cells are grown on 1 lates in

Dul beccog‘égkﬁwglsﬁd Eagl e Medi um (DVMEM with sup% %%%’Z""?ﬁ’o% bovi ne cal f
serum 4 nM gl utam ne, 100 20 .unit-s¥rl penicillin/100 Fg/ m streptonycin)

at 37C, 5% CO2. Stock plates of NNH 3T3 cells are trypsinized and split
1:15 every 3-4 days. Sf9 and Sf21 cells are grown in nonolayers on 150 mm

25 tissue c tugﬁrggégl%gim VAL EH i BB db@ comptnaseat elowsd rat10% f et al cal f

serum at 27C, —Hgh Five insect cells are grown on 150 nmtissue
cul ture di shes YGFLERSISPELE 400TM nmedi um suppl enmented with L-d utanine, al so
at 27C, no C2. 30 In sone cases, cell lines that grow as adherent

nonol ayers _can _ be conv d Nansisonyeuldrbuda® igkcripase cell ---
-------- 5> me Ehai‘@""‘iﬁ@@é%‘%agr %%8%9&\%% 3% Boat0 Bo o8 7 PC ,US20031021391
-86- yiel d purdept olfiveatiay gersacerbetet ahi Pt 8883y Hat'efial for routine

receptor SCf@c%Bi;&g uBf Y @ebBocolkadsdc@bec®BPL®@®SSI ON

Host Cells

10 A broad variety of host cells can be used to study
heterologously expressed proteins. These cells include
pbut are not restricted to assorted mammalian lines such
as: Cos-7, CHO, LM(tk-), HER293, Peak rapid 293, etc.;
insect cell lines such as: Sf9, S5£21, etc.; amphibian

15 cells such as xenopus oocytes; and others.

cos 7 cells are grown on 150 mm plates in DMEM with
supplements (Dulbecco's Modified Eagle Medium with 10%
bovine calf serum, 4 mM glutamine, 100 units/ml

20 penicillin/100 Fg/ml streptomycin) at 37°C, 5% CO,. Stock
plates of COS-7 cells are trypsinized and split 1:6 every
3-4 days.

Human embryonic kidney 293 cells arxe grown on 150 mm

25 plates in DMEM with supplements (10% bovine calf serum, 4
M glutamine, 100 units/ml penicillin/100 Fg/ml
streptomycin) at 37°C, 5% CO;. Stock plates of 293 cells
are trypsinized and split 1:6 every 3-4 days.

30 Human embryonic kidney Peak rapid 293 (Peakr293) cells are
grown on 150 mm plates in DMEM with supplements (10% fetal

bovine serum, 10% L-glutamine, 50 Fg/ml gentamycin) at




5 DNA encoding proteins to be studied can be transi ently expressed in a
variety of mamalian, insect, anphibian and other cell, %}QO§§veral
nmet hods i ncluding but not restricted to; calcium phospﬁat e- nmedi at ed
DEAE- dextran nedi at ed, Liposonal -nedi ated, viral-nedi ated, 10

el ectroporation-nedi ated and m croinjection delivery. Each of these

met hods r@&({o?ﬂgjsmopti m zation of assorted expeﬂ'clrmg%ﬁulmglar aneters
g on e ,

dependi n cell Iine, and the type of "assay 10 be subsequently
enpl oyed. 15 A typical protocol forgdhe cal cium phosphate nmethod as
applied to Peak rapid 293 cells is described as follows: Adherent cells

are harvest%q%ap@,@sogogat@dékt wméé- foQurpeaiaoualslcba‘gar eettansfeecti on and
repl ated at "a densit 106 c [dish in a 150 nmtissue culture

di sh and altF8REdf SU'TPalP'E %\}érevr?rﬁh *¥7C at 5% CR. 250 FI of a
m xture of Cad 2 and DNA (15 Fg DNA in 250 mM CaCl2) is added to a 5 ni

|awtic tub and a f r on &dtesl. 5 vl Na2HPO4,
EZ nmM dext rgdse gs(-)Lg%%%:l §Q Lh@éstlﬁ%e(lﬁoaﬂwg M i@on}M Et I?e m xi ng. The

is slo e
mxture i%s ial PMedith SuRBlARerss fGrl %cﬁlyﬁdfoél%fh %Eﬁ 8P ature to
al l ow a DNA . preci®d tabend aafier aaruiihemmmemmenaueo wmiixs(mle i s then added

to the culture n_each e cybat ed.f pg 55{.)9&;{5 at 37C, 5%
C02. After tpﬁél%rgg ﬁﬁ?@ F ?Cl 5% t°¥“ygﬂ1qt S‘r@e medi ur"h? 10% FBS, 10% L-

glut and 50 pgied cg’ierﬂ'mmml nﬂ;eil§ adeledrynsisaeaf prost e’iPlTFl 2P Decenber 2006
WO 20041005257, 514 03/021391 ',.. -87 cells are then incubated for 24
to 48 holuors at '37C, 5% CO2 :

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% (0. Stock plates of
15 CHO cells are trypsinized and split 1:8 every 3-4 days.

Mouse embryonié fibroblast NIH-3T3 cells are grown on 150
mm plates in Dulbecco=s Modified Eagle Medium (DMEM) with
S;upplements {10% bovine calf serum, 4 mM glutamine, 100

20 units/ml penicillin/lOO' Fg/ml streptomycin) at 37°C, 5%
CO;. Stock plates of NIH-3T3 cells are trypeinized and
split 1:15 every 3~4 days.

Sf9 and Sf21 cells aré grown in monolayers on 150 mm
25 ~ tissue culture dishes :|.n T™N-FH media supplemented with
10% fetal calf serum, at 27°C, no CO;. High Five insect
cells are grown on 150 mm tissue culture dishes in Ex-Cell
400%™ medium supplemented with L~Glutamine, dlso at 27°%¢,
no COz.
30

In some cases, cell lines that grow as adherent monolayers

can be converted to suspension culture to increase cell




A typical protocol-for the DEAF-dextran nethod as applied 5 to Cos-7 cells
is described as follows; Cells to be used for transfechi aQet‘?l% it 24
hours prior to the transfection to provide flasks VWi(:ZEIgre %%@A)
confluent at the time of transfection. Briefly, 8 Fg of receptor DNA plus
8 Fg of any additional DNA needed (e.g. G protein 10 expression vector,
reporter , antibiotic resistance marker, A& r, etc.) are
added to @B%EIE#%ECOWI et e DVEM pl us DEAE-dextran W xt%})roée{ﬁﬁg ng/ M in PBS)
Cos-7 cells plated into a T225 fl asj_(sub-confluent) are washed once with
PBS and the DNA m xture is added to each 15 flask. The cells are. all owed
to incubat eyjfegrd %Igd M ANEES Blrge IHEchOI0S0kn 1 fakl evéaygmbheriencubation, 36 n
of conplete wi'th BO FM chl or,oqui ne _1s added to each. flask and

al l owed to feicapat@eaReHREPT iGRET 39S The mediumis then aspirated
and- 24 m of conplete medi um containing 10% 20 DMSO for exactly 2 m nutes
and t hen asQi rated{__ Ihe cells are then washed 2 tinmes with PBS and 30 ni
of conpl et e=—EERadded-to each flask. The cells are then Al | oved to

i ncubat e50vBEA némptedind hprateins dey RheSEEird §i% ar VESesd By

trypsini zat L gn..ands resgeeadeas Jrepded deperidsag,, upornbi@p ankde type of assay
to be perforned. A typi.cal protocol .for linos MRditeddr ansfection as
applied to eHSTcefIe ﬁs‘naﬁsgz}’i Bed as For J(’)C\%sﬂ%gws to be used for

transf ect i opegtirécs@l | to24 chbuing mhicephate-ngrEased s r A E8EY SR to provi de

fl asks which lra%ﬁgo- 80% confldipmi-medladdde time ofirhl-araiesid,on. A total of

me ¥ .

| OFg of DNA"Whi ch " may include varying ratios. of receptor pl us any 29
DecenberlﬂZOQBEGWWAPWQS#%CW%%CS?@%%QT o EERRY O ndd

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.

15 A typical protocol for the calcium phosphate method as
applied to Peak rapid 293 cells is described as follows:

adherent cells are harvested approximately twenty-fouxr
hours before transfection and replated at a density of 3.5
20 x 10° cells/dish in a 150 mm tissue culture dis? and
allowed to incubate over night at 37°C at 5% COz. 230 Fl of
a mixture of CaCl, and DNA (15 Fg DNA in 250 mM CaClz) is
added to a 5 ml plastic tube and 500 F1 of 2X HBS (280 mM
NaCl, 10 mM KCl, 1.5 mM NapHPO,, 12 mM dextrose, 50 mM
25 HEPES) is slowly added with gentle mixing. The mixture is

allowed to incubate for 20 minutes at room temperature to

allow a DNA precipitate to form. The DNA precipitate

mixture is then added to the culture medium in each plate
and iﬁcubated for 5 hours at 37°, 5% COp. After the
30 incubation, 5ml of culture medium (DMEM, 10% FBS, 10% L~

glut and 50 ug/ml gentamycin) is added to each plate. The




-88- additional DNA needed (e.g. Ga protein expression vector, reporter
construct, antibiotic resistance marker, nock vector, dto
transfect each 75 cn2 flask of cells. Li posomal nedi atzg(?: %rgir)l%fieé? ion is
carried out 5 according to the manufacturer=s recomendati ons

(Li pofect AM NE, G bcoBRL, Bethesda, MD). Transfected cells are harvested
24 hours ost transfectlon and used or reseeded accordin the requirenments
of the as enpl oyed. 10 A typical prot oc SFTPHPORE e ect roporation
met hod as appl i ed to Cos-7 cells j.s described as follows; Cells to be
used for transfection are split 24 hours prior to the tra'nsfection to

provi de flasks_wh Hhceng! Bants At o12gt Rsuidsl B 8f°d,r asfection. The
cells are haﬁ\%/‘gsfﬂéd % n tlﬁypé nlézatl on rgsuspended in their growt h nedi a

and counte€:-4 x 106 cells are suspended in 360 FI of DVEM and pl aced

into an el ectroporati on cuvette 8 Fg of receptor DNA plus 8 Fg of any
addi ti onal

construct , %me:%f @?%og»] ol %%hg %91:%10%%%1?&9%&%%9{@ reporter

née mar nock vect or is added to
the cel |5 susprssyomgllshéscdnsetrikeed @splfadkysi nfd 1§ BPo]F%dlE@é‘ne Pul ser and

subj ected tg,an el é:ftec'tgéﬂ rauleses,zgﬁ@enezPulmgs S&{:Lbhrngﬁo Qw25 kV vol t age,
950 FF capacitance 'l ow n 5 the p

uL 8’0833% o) forgy ete DVMEM i s
added to eaE’FFnséﬁﬁi‘é*ioPet‘én‘?:F"f’h‘ee SIepkhsten® t P hs et ted Po a sterile tube.
Conpl et e negh btlmel Sindde dr tans Bathot UlBeie Dl vhr Bn@ lierddephpr RBY |

concentrati ot q X k09n6eld 00 FlonaThHEa4R | ©. 41 S, bhsfbal ated as needed
dependi ng upoi % ype “of assay t

10 expression vector, reporter construct, antihiotic
resistance marker, mock vector, etc.) are added to 2 ml of
complete DMEM plus DEAE-dextran mixture (10 mg/ml in PBS).
Cos-7 cells plated into a T225 flask (subuconfluent) are
washed once with PBS and the DNA mixture is added to each

15 flask. The ceils are allowed to incubate for 30 minutes at
37°C, 5% C0,. Following the incubation, 36 ml of complete
DMEM with B0 FM 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%

20 DMSO for exactly 2 minutes and then aspirated. The cells
are then washed 2 times with PBS and 30 ml of complete

' 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

25 the type of assay to be performed.

A typical protocol for liposemal—mediated transfection as
applied to CHO cells is described as follows; Cells to be
‘used for transfection are split 24 hours prior to the
30 transfection to provide flasks which are 70-80% confluent
at the time of transfection. A total of 10Fg of DNA which

' may dinclude varying ratios of receptor DNA plus any




30 be perfornmed. 29 Decenber 2006 WO 2004/ 005257 PCT/ US2003/ 021391 -89- A
typi cal protocol for viral nedi ated expression of het 39%? teins is
described as follows for ba.culovirus infection of i n?gﬁ g&z@f)? The
coding region of DNA encoding the receptor disclosed herein may 5 be

subcl oned into pBlueBaclir into existing restricti On sites or sites

engi neersggkd%@sz%?quences 5" and 3' to the codi ng, g#og)%g t he

pol ypept 0 generate baculovirus, 0.5 Fg of (Bacul oCGol d)
and 3 Fg of DNA construct encodi ngs&- poI ypepti de may be co-transfected 10
into 2 x 106 Spodoptera frugi perda insect S9 cells by the calcium
phosphat e cadditaenpl t@ta onedret hedg. a& pudteimeekprassipn Reater.ngen (i n

" Bacul ovi 1 Us EXRLESSI A0 NEE! 0ranBYSI AT BLOGSINE egaidk Mehsigds Manual )

The cells t i ncubat ed a¥ The super nat ant of the co
15 transf ecVeePrpl ate- el b’ée‘éoW e"c‘taé‘a W @éﬁ'ﬁr?? u‘ﬂ‘ht ifértkartf the

reconbi nant c¥irds PIRBURIPURédia€8d ThendPeotRAUr s t @artidkiectutcel I's with
virus, tao pre%H:re stocEs of _virus angac titer the V|r $:8tocks are as

descri bed i ACPHEMA? nge Hhual ™ YAFTprincipal’s ulldnl n general
apply to 20 (nmfabtmNEelmbeamIesﬁﬁ‘dwsolﬂa Mgt r@ta\ﬂSr‘-a@W csl¥d i ki forest

virus and dgppl %ams%ege%wéuwgé% suchrasticadener  uder pas-, and
vaci ni a-viruses, and the |ike t abl e expr ssbon 25 Het er.ol ogous DNA can

be stably i AEHHIERaPEEPTHED Rt TeREFPENtEalsi fig® t AT el ' per petual |y
express a fengiggad. protein. Methods for the delivery of the DNA into the
cell 10 .
A typical protocol for the electroporation method as
applied. to Cos;T cells is described as follows; Cells to
be used for transfection are split 24 hours prior to the
transfection to provide flasks which are subconflueﬁt at
15 the time of transfection. The cells are harvested by
trypsinization resuspended in their growth media and
counted. 4 x 10° cells are suspended in 300 Fl of DMEM and
placed into an electroporation cuvette. B Fg of receptor
DNA plus 8 Fg of any additional DNA needed (e.g. Gy protein
20 expression vector, reporter construct, antibiotic
resistance marker, mock wvector, etc.) is added to the cell
suspension, the cuvette is placed into a BioRad Gene
Pulser and subijected to an electrical pulse (Gene Pulser
settings: 0.25 %V wvoltage, 950 FF capacitance). Following
25 the pulse, 800 Fl of -complete DMEM is added to each
cuvette and the suspension transferred to a sterile tube.
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 deépending upon the type of assay to

30 be performed.




are simlar to those descri bed above for transient expression but require
the co-transfection of an ancillary 30 gene to confer i ce on
the targeted host cell. The ensuing drug resistance cgr?q%g&gﬁ%%@?ed to
select and nmintain cells that have taken up the heterol ogous DNA. An 29
Decenber 2006 WO 2004/ 005257 PCT/ US2003/021391 -90- assortnent of

resi st an re avail abl e including but not i to Neonycin,
Kananyci ﬁ‘?og@%&%sgronyci n. For the purposes of re%cg[ﬁ)%@pﬁoéﬁghi es, stable
expression of a heterol ogous recept®dr protein is carried out in, but not 5
necessarily restricted to, mammalian cells including, CHO  HEK293,

LMtk-), etdé. Galicahemsetavelpriqar atiadn Fetiapehdiergreasdays,ofpel l ets of
transfectedpgeldgoge IPositshRended kBsd 820! £ bufdigbud 20egfM Tris. HCL, 5
mv EDTA, pH 7.4) and hormg,enl zed by sonication_for 7 sec., The cell

lysates ar e RBHEEFIetPBRCTH00 & giFHeTs Hih F1aC Hhe°tWer nat ants are
then centri tuged att 402 Hodiny fthe 28caritpr AtsclEGsedHerpisuldyi ng pellets are
vashed ogce, | N Lie chaahorboenaetdan  DYLLE” ofid s zysperided. 4dh binding buffer
(see ne hoas or “radi ol ga binding). Profein concentrations are

det er mi ned BytesherneitredepdirBeri dindo (SmPeResssithgandovi ke B€rum al bumi n as

the standardeqBighdi Agyidssays ar@e Uspalybypiiresor med i rgendiadel y, however it

5755 O oL BLEPRLE T e by PLER A0, LALEy!hpney L |1l o
assays for Dhe qngtﬁﬂﬂﬂlemqpﬁép@cﬂ patyreptide may be co~transfected
10 into 2 x 10° Spodoptera frugiperda insect Sf9 cells by the
calcium phosphate co-precipitation method, as outlined in
by Pharmingen (in "Baculovirus Expression Vector System:
Procedures and Methods Manual"). The cells  then are
incubated for 5 days at 27°C. The supernatant of the co-
15 transfection plate may be collected by centrifugation and
the recombinant wvirus plaque purified. The procedure to
infect cells with virus, to prepare stocks of virus and to
titer the virus stocks are as described in Pharm;ngen=s
manual. Similar principals would in general apply to
20 mammalian cell expression via retro-viruses, Simliki
forest virus and double stranded DNA viruses such as

adeno-, herpes-, and vacinia-viruses, and the like.-

Stable expression

25 Heterologous 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
are similar to those described above for transient
expression but require the co-transfection of an ancillary

30 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 heterologous DNA. An




25 carried out using plasmd pcDNA3.1-rMCH -f (ATCC Patent Deposit

Desi gnation No. PTA-3505). Plasmd pcDNA3.1-rMCHL- f co@RSd.e§BelidB6

regul atory el enments necessary for expression of DNA in a mamml 1 an cell
operatively linked to DNA encoding the rat MCHL receptor so as to. permt
30 expression thereof. Plasm d pcDNA3. 1-rMCH -f was deposited on July 05,
2001, wt rican Type Culture Collection ( 1 Parkl awn
Drive, Ro”g F’?ﬂg‘?zg Decenmber 2006 WD 2004/ ooszsﬁ%@%"ﬂfé’%’g’g/ 021391 -91-
Mar yl and 20852 U. S. A under the pr#84sions of the Budapest Treaty for the
I nternational Recognition of the Deposit of Mcroorganisnms for the

Pur poses of aPs¢mment Rfotetigtencmdenss age coadéeb ATErcPtiaat Peposi t

Desi gnati on,.p Mtrf%%i@%eo@*di@l NRarRG§aMS 6Ad Hsempranperdor ned as
described hereinafter usin m8 PEXJ. HR-TL231 (fATCC Afccesm on No.
203197) Pl a§ﬁFdPLb"E’Xﬂ‘?SI-|F?-fTL? té’ﬁcS 'é%letshemf‘f’t?ﬂfﬁn 19" recéptor and was
deposi t ed omeSeptlegher rédeptbd9Brotminhis hearrAa®réwannTy pet Gt ure Col | ection
(ATCC), 123 0C I 2882, S. A. under the
provi si ons g‘% %3% Egﬂ’yge%gtl#?%aﬁt%y Jé%drmlatl%%n :\%Eie@f ?liglgllonal (I:?Ig(a:ognl tion of the
Deposit of KEE2Gor Ghitshe F6r the 15 Purposes of Patent Procedure and was
accorded ATCC Accession No. 203197. Human enbryoni c ki dney Peak rapid 293
cells (Peakr293 cells) were tran5| ently transfected wth DNA encodi ng the
20 MCH1 rec@ﬁi]eaﬂg@?-}f—al’—lt—z*?—ﬁﬁ-—ﬁe—ocal ci um phosphate method and cel |l menbranes
wer e prepar @dradpidéser | sedvabovelldisndeingtransfected cells are

10 suspended in ice-cold buffer (20 mM Tris.HC1l, 5 mM EDTA,

pH 7.4) and homogenized by sonication for 7 sec. The cell

lysates are centrifuged at 200 x g for 5 min at 4°C. The
supernatants are then centrifuged at 40,000 x g for 20 min
at 4°%. The resulting pellets are washed once in the
15 homogénization 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 ligquid

nitrogen for future use.

Radioligand binding assays
Radioligand bindingl assays for the rat MCHl1 receptor were
25 carried out using plasrﬁid pcDNA3.1-¥MCH1-£ (ATCC Patent
Deposit Designation No. PTA-3505). Plasmid pcDNA3.1-rMCHI-
f comprises the regulatory elements necessary for
expression of DNA in a mammalian cell operatively linked
to DNA encoding the rat MCH1 receptor so as to. permit
30 expression thereof. Plasmid pcDNA3.I1-rMCH1-f was deposited
en July 05, 2001, with the American Type Culture
Collection (ATCC),. 12301 Parklawn Drive, Rockville,




experiments with mermbranes from Peakr293 cells transfected with the rat

MCHL receptor were performed with 0.08 nM [ 3H] Conpoun Oiths abel ed
by Amersham (the synthesis 25 of Conpound A is descri %ggbefc%“g%t al%; bel ow)
using an incubation buffer consisting of 50 MM Tris pH 7.4, 10 mM Md 2,
0.16 mM PMSF, 1 nM 1,10 phenantroline and 0.2% BSA. Bi ndi ng was perforned

at 25C f ojo98depisiait €s. | ncubations were term nat ggrh¥:00803139; vacuum
filtration over GF/C glass 30 fiber filters, presoaked in 5% PEI using 50

NMTris pH 7.4 as wash buffer. In-mld experinents, nonspecific binding is
defined using 10 FM Conpound A. 29 December 2006 WO 2004/ 005257
PCT/ US2003/ 82438id - ZB85Fundt.Sohal vadsaysheel previdionse S€redited for the

presence of MROITBL A} ot SGRRE a1l KebEa:liwa6h | Onalneassays. Cell's
with no 5 31?&%(@?%%%\?& of er?doélenous reace teor resgntﬁggea% be transfected
ays:

with the exdgpaséls ofedBisroPrdshSe FPh PUnFEFBIHIS a8 wi de spectrum
of assays capoRuedRhayest tecstie@enrdmpratdd} Depefitopesichevitn on. These
‘range fromtraditi osreagl measur enents of phosphatidyl inositol, cAMP, Ca++,
and K+, °f 0F°e>?§ﬁiﬁ 7"to systens neasuring these sane second nessengers
but whi ch have been nodified or adapted to be higher throughput, nore

generic, an illeEl& sensiyti Vean t Q145 &l | daasashep! akf or dgsckapar ti ng more
general col 0 o Yo Aol LAATESEPR! Sndt palu gL 2
exanpl e; towki gloshevel Plasmid pEXJ.HR-TL231 encodes the human MCH1
10 receptor and was deposited on September 17, 1998, with the
American Type Culture Collection (ATCC), 12301 Pariclawn
Drive, Rockville, Maryland 20852, U.5.A. under the
provisions of the Budapest Treaty for the International
Recognition of the Deposit of Microorganisms for the
15 Purposes of Patent Procedure and was accorded ATCC

Accession No. 203197.

Human embryonic kidney Peak rapid 293 cells {Peakrz93
cells‘) were transiently transfected with DNA encoding the
20 MCH1 receptor utiliziny the calcium phosphate method and
cell membranes were prepared as described above.- Binding
experiments with membranes from Peakr293 cells transfected
with the rat MCH1 receptor were performed with 0.08 nM
[*H]Compound A (custom labeled by. Amersham) ({the synthesis
25 of Compound A is ‘described in detail below) wusing an
incubation buffer consisting of 50 mM Tris pH 7.4, 10 mM
MgCl,, 0,16 mM PMSF, 1 mM 1,10 phenantroline and 0.2% BSA.
Binding was pexformed at 25%C for 90 minutes. Incubations
were terminated by rapid vacuum filtration over GF/C glass
30 fiber filters, presoaked in 5% PEI using 50 nM Tris pH 7.4
as wash buffer. In all experiments, nonspecific binding is

defined using 10 FM Compound A.




or gani sm assays whi ch nonitor conpl ex physiol ogical or 20 behavi oral

changes thought to be involved with receptor activati 2@13'%&%1“&@6@
cardi ovascul ar, anal gesic, orexigenic, anxiolytic, an edat1 on e?fects,

for exanple. Radioligand Binding Assay Results 25 The conpounds descri bed
above were assayed using cloned rat MCH . The binding affinities of the
conpoundswazrmesnoszown in Table |. 30 29 Decenber 20@&wsidd02304/ 005257

PCT/ US2003/ 021391 -93- V. Synthesis of Conpound A Descri.bed below is the
synt hesi s of Conmpound A. conpound -2A-i s the radiol abel ed conpound that was
used in the 5 radioligand binding 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 q%¥@@g§%g$%§§%$p8 solution (25 nl), tert-butyl
4-{[(trifluoromethyl)sulfonyl) ox 10 1,2 -letra

hydr o=l - pyr F¥fitiie Re4r %(yf%ﬁ%n%'gogﬁm%% §?§s§§§%arﬁfdoep fe y1_Boroni ¢ acid (30
-mol ) and teimmakisr deceptrenysphiosphetionphl dsdvam (OLs (1185 1g) in

di met hoxyet hang (49 nl) At of ebhibyehSiPer At sr OYLEdtnghnaygaue tert-butyl
4-[3-(acety?an1no) phenyl ] -3, 6-di"hydro 15 éZF%-py i_di necar,boxyl at e.

Depr ot ect i obrasseHedBOrL gt olife RPAGFMEL FH B kare ™t of Towdd by

‘basi fi cati opydpkbrali- 423aysgave the desired product. TERT-BUTYL

N ( 3- BROMOPROPYL) CARBAVATE: was. prepared from 20 3-bronopropyl am ne

hydr obr omi de and BOC20 in the presence of base in dichl oroi nethane.
2 wide spectrum of assays can be employed to screen for

10 zreceptor activation, These - range from traditional
measurements of phosphatidyl inositeol, cRMP, ca*t, and K%,
for example; to systems measuring these same second

- messengers but which have been modified or adapted to be
higher throughput, more generic, and more sensitive; to

15 cell based platfc;rms reporting moxe g¢eneral cellular
events resulting £rom -receptor activation such as
metabolic changes, differentiation, and cell
division/proliferation, for example; to high level
organism assays which monitoer complex physiological ox

20 behavioral changes thouéht to be involved with receptor
activation including cardiovascular, analgesic,

orexigenié, anxiolytic, and sedation effects, for example.

Radioligand Binding Assay Results

25 The compounds described: above were assayed using cloned

rat MCHI. The binding affinities of the compounds are

shown in Table I.

30




N-{3-[1- (3r AM NOPROPYL) - 1, 2, 3, 6- TETRAHYDRO- 4- PYRI DI NYL] PHENYL} ACETAM DE:
The reaction of tent- butyl N- 25 (3- bronopropyl) carba
N[3-(1,2,3,6-tetrahydro-4 pyridinyl)phenyl]acetam den?%%reg?@g?(rlzr??dl oxane
w th cat aI ytic Bu4dNl and base as described in Schenme A gave tert-butyl
3-(4-[3-(acetyl am no) phenyl ] -3, 6-di hydro-1(2H)- pyridinyl)pr opyI car bamat e.
Depr ot ect e BOC group 30 using HC1 in dio

basi fi cat‘ygrg}m?&ﬁiﬁpll 12) gave the desired produc;% )%J %]eoéfe}'% 2006 WO
2004/ 005257 PCT/ US2003/ 021391 - 94--oNETHYL

(4S) - 3- ({[ 3- (4-[3- (ACETYLAM NO) PHENYL] - 3, 6- DI HYDRO-

1(2H) - PYRI B}.NYLQWM.& A NGlpeBEBNYL ) - 4- ( 3, 4- DI FLUOROPHENYL)

- 6- ( METHOXYMETHYL) - 2- OXO- 1, 2, 3, 4- TETRAHYDRO- 5- PYRI M DI NE CARBOXYLATE:
Prepared fromthe 5 reaction of 5-nethyl 1-(4-nitrophenyl) 868)-6-(3,4-

di f | uor ophelpsicy il ﬂveitmwnﬁhmyptlze%ﬁooé GMEPPRAIPp-  Corpoun

1, 5(2H) - pyri mi; di nedi Q@ab@%gﬁé@ é&@%ﬁﬁabeham R&E uwaIixcaB:hen No. WO

00/ 37026, published June bed abov

N-{3-[1- %ﬁl%’pﬁaﬁﬁy‘i")ndin% af?s%yst 3??%511 Gro- 4 10 pyri di nyl } phenyl } acet ani de:
1HNIVRS890(t 1 H J=3.6 Hz), 775(s 1 H, 7.50-7.00 (m 8 H, 6.68
(s, 1 H, 1g[93(£bi 356- ﬁwﬁurnﬂo@zpéﬁxnr&!ﬁBHE&:E]JAcﬁﬁmﬁEl") 3.47 (s, 3 H ,
3.38 (ABm 2. 5 .56 (m 4 H),
2.3.5-1. 90 Ty rezcﬁ)on 2>f1?a‘€§fat3d H§’f aql“@“’&s 8"?2%%* Sfl‘ﬁm 7‘ Hz) ; ESMS,
612.25. (M), . TRItE:A—'EEQ;lVETHY;L{¢415.)1f31—1<{:{0@@t1{34-) FLAACEPHYAM NO) PHENYL] - 1-

| g' ?E/E#B@)QY%FE?{ N%%@%#%@ﬁr&ﬁﬁwmk) 3-

acetama.dophenyl boronic acid (30 mmol) and tetrakis-

triphenylphosphine palladium (D) (1.15 gl in
dimethoxyethane (40 mL) at reflux temperature overnight
gave tert-butyl 4-{3-{acetylamino) phenyli-3, 6-dihydxzo~
15 1(2H)-pyridinecarboxylate. Deprotection of the BOC group
using HCl1 in dioxane followed by basification (pH 11-12)

gave the desired product.

TERT-BUTYL N-(3~BROMOPROPYL)CARBAMATE: was prepared £from
20 3-bromopropylamine hydrobromide and BOC;0 in the presence

of base in dichlorofnethaﬁe.

M- {3=-[1- (3~-AMINOPROPYL)-1,2,3, 6-TETRAHYDRO-4-

PYRIDINYL] PHENYL}ACETAMIDE : The reaction of tert-butyl N-

25  (3-bromopropyl)carbamate and N-13-{1,2,3,6-tetrahydro-4-
pyridinyl)phenyl]acetamide in‘ refluxing dioxane with
catalytic BugNI and base as described in Scheme A gave
tert-butyl 3-{4-[3- (acety]:amino) phenyl] -3, 6-dihydro-1 (2H) -

" pyridinyl)propylcarbamate. Deprotection of the BOC group

30 . using HCl in dioxane followed by basification (pH 11-12)

gave the desired product.




20 PYRI M DI NECARBOXYLATE: Methyl (4S)-3-({[3-.(4-[3-

(acetyl am no) phenyl ] - 3, 6-di hydro- 1( 2H) -
pyri di nyl ) propyl ] am no}car bonyl ) - 4- (3, 4-di f | uor ophenyl ) 29 December 2006

(met hoxymet hyl ) - 2- oxo-1, 2, 3, 4-tetrahydro-5-pyrim di ne carboxyl ate was
tritiated (Arersham using the described 25 cold nmethod (H2, balloon

Erztg;]og { Wég@%&lﬂ.’ Pd/ C, overnight) to give the t rﬂc&h@ﬁoﬁﬂozﬂ?f hyl

(acetyl am no) phenyl ] - 1- pi peri di nyl Jqu-opyl ) am no] car bonyl } -
4- (3, 4-di fluorophenyl)-6- (et hoxymet hyl ) - 2- oxo-1, 2, 3, 4-
t et rahydr o- ey ni4dh mqamooéyta{(acﬂymmmmlemmQrIﬁJImfPRm. turn, was

used as a r | . assays. - - - -----
29 Decerrber?%Gbg%q%%ﬁgg@%ﬁ%/ uszoosl 02?3491 95y Table | Exanple
Structure KPIEGFORPRRGNYLN H N O 79 GETNBORRELGL 2~ REOBD 2194~ 3 N\ /| 4

NH - bow 353 7HrHanéff>-5-PYRIMIDINE CARBOXYLATE: Prepared from the
5 reaction of 5-methyl  1-(4-nitrophenyl) (65)-6—-1(3,4-
g1 £luorophenyl) - 4- (nethoxymethyl) ~2-oxo-3, 6-dihydro~ *
1,5(2H) ~pyrimidinedicarboxylate {describe in PCT
Publication No. WCo 00/37026, published June 29, 2000) and

N-{3-[1-(3~-aminopropyl}-1,2, 3, 6-tetrahydro-4-

10 pyridinyliphenyl}acetamide: 'H NMR & §.90 (t, 1 H, J=3.6
gz), 7.75 (s, 1 H), 7.50-7.00 (m, 8 H), 6.68 (5, 1 H),
6.03 (br s, 1 H), 4.67 (s, 2 H), 3.71 (s, 3 H), 3.47 (5, 3
H), 3.38 (ABm, 2 H), 3.16 (m, 2 H), 2.71 (t, 2 H, J =5.4
Hz), 2.56 (m, 4 H), 2.35-1.90 (br, 2 H), 2.17 (s, 3 H),

15 1.82 (p, 2 H, J=7.2 Hz); BSMS, 612.25 (M+H}'.

TRITIATED METHYL (48)}-3-{[(3-{4-[3-(ACETYLAMINO}PHENYL]-1-
PIPERIDINYL}PROPYL)BMINO]CBRBONYL}-&-(3,4~DIFLUOROPHENYL)—
6—(METHOXYMETHYL)—2*OXO—1,2,3,4—TETRAHYDRO—5—

20 PYRIMIDINECARBOXYLATE: Methyl (48) -3~ ({ 13- ¢4-[3-
{acetylamino)phenyl]-3, 6-dihydro~1 (2H) -
pyridinyl)propyl]amino}carbonyl)~4~(3,4—difluorophenyl)—6—

.(methoxymethyl)—2~oxo~1,2,3,4—tetrahydro—Supyrimidine
carboxylate was tritiated (Bmersham} using the described

25 cold method (H;, balloonimethod, Methanol, Pd/C, overnight)
to give the tritiated methyl {(48)~3~{1(3~{4-[3~
(acetylamino)phenyl]—l-piperidinyl}propyl)amino]carbqnyl}—
4—(3,4—difluorophenyl)—6—(methoxymethyl)—Q-oxo—l,2,3,4-
tetrahydro-5-pyrimidinecarboxylate ((+)-isomer}, which in

30 turn, was used as a radioligand in the MCH pharmacological

assays.




HFI NO ~gO6 HN-MNF 438 J F 7 H- 142 8 HYl p O-N\ F 181 29 Decenber

2006 WD 2004/ 005257 PCT/ US2003/ 021391 -96- Table | confi Ky anmpl e
Structure (nM No. 9 Ham /~F O" 313 10 HN1/ F _%blﬁéglgb%r@oggé H N

F O 11 HN46.6 O n-x v ~J~J La~.F 12 bb 33.8 29 Decenber 2006 WO

2004/ 005257 PCT/ US2003/ 021391 -97- VI.. In-Vivo Methods
WO 2004/005257 PCT/US2003/021391
..95_
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The following in vivo nethods are perfornmed to predict the 5 efficacy of
MCHL antagoni sts for the treatnent of obesity (3-day i nd
sweet ened condensed m | k), depression (forced swim te??@mé&ﬁki&gﬂgé{(soci al
interaction test), and urinary disorders (D RC and CSTI) 10 Effects of
MCH1 Ant agoni sts on Body Weight (3 Day) Mal e Long Evans rats (Charles

Ri ver) i ghi 0-200 grans are housed in groups.of. four on a 12 hour
Iight/d\gﬁkg%gg(@ﬁgvﬁth free access to food and vvatpé?"".ugz?%@?n%lonpounds are
adm nistered twice daily via i.p. ligpiection, 1 hour 15 before the dark
cycle and 2 hours after lights on, 'tor three days. Al rats are wei ghed
daily after each norning ing86li @on®¥@iedl | results are expressed as body
wei ght (grans) gained per day (nean SEM and are anal yzed by two-way
ANOVA. Data for each time point are anal yzed by 20 one-way ANOVA fol | owed
by post hor—Newran-[Reul's test. The | det ajare anal yzed using the G aphPad
Prism (v2.0Rxamb@ dphPadtSaktinar e, | NGy | San Diego, CA). Al data are
presented as mgans |+ S.E.M 25 Effects off MCHS Ant agoni sts on Consunpti on
of Sweetened Condensed M1k Male B7BL/ ¢ m ce (Charles R:ver) weighing
17-19 grang at, the starj=aof experipents|are housed in groups of four or
30 five on| a 13 hour I'tg darkicycle wth free access to food and water.
For 7 days, mce arje wei ghe\ﬁ\,/ﬁ@ed 3% |i ndi vi dual cages and allowed to
dri nk sweet ened condensed 29 Decenbker 2006 WO 2004/ 005257

PCT/ 0S2003) 021391 -198- mlk (Nestlel dildted 1:3 with water) for 1 hour,

2-4
10 H-ND—Q—F o
HN\”/\/\JQ 20. 9

11 HNW\K) 46.6

12 33.8




hours into the light cycle. The anount of m |k consuned is determ ned by
wei ghing the mlk bottle before and after each dri nki he test
day, mce received i.p. 5 injections of Test Conpound ?g,ﬁe%gthg?rggggng/ kg in
0.01 lactic acid), vehicle (0.01 %l actic acid) of d- fenfluramne (10
ng/ kg in 0.01 %lactic acid) 30 mn. prior to exposure to mlk. The anount
of mlk n the test day (in mMs mlk/ k .ght) is conpared
to 10 th?@gﬂgﬂ‘ﬁ'?ﬁﬁ consunption for each nouse det gF?nB%"\eéo\/@r:{ﬂt he previous 2
days. Data for each tine point areganal yzed by one-way ANOVA. Forced Swi m
Test (EST) in the Rat 15 Aninmals Male Sprague-Daw ey rats (Taconic Farns,
NY) are used in all experinents. Rats are housed 5 per cage and nai nt ai ned
on a 12:12-h light-dark cycle. Rats are handled for 1-20 m nutes each day
for 4 days ‘b?-i-oﬂ‘-’t‘-’é%&ﬁ&%al testing. Drug Administration Animals are
randomy assigned to receive a single i.p. admnistration of vehicle (2.5%

BtOH/ 2. S%hgvx@gﬁo%% 12 2iv M REBIENE - RRSEdAeE EOMre@lct GBBeny/ kg), or Test
Conmpound 60 'm nut'es B

ore the start_of the 5 minute_.test .period. All
i nj ecti ofis affdcgtwed YSihgrtaeistdetTultth ?S?F‘?Egr‘f‘gng oG %‘?1852263/ 8 gauge
needl es (Begi.QayDi skdynSGRigMR arici embéfdned Beordigeped t ,mN¥): The vol une of

I nj ect iggn iEep];_-esg’{)onm(éokgédzgwi%e%gw‘?r 2008, VR 2094/ QR328c4 18T/ US2003/ 021391

test), and urinary disorders (DIRC and CSTI).

10 Effects of MCHI Antagonists on Body Weight (3 Day)

Male Long Evans rats (Charles River) weighing 180-200
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 via i.p. injection, 1 hour

15 .before the dark cycle and 2 hours after lights on, for
' three days. All rats are weighed daily after each morning
injection. Overall 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

20 one-way BNOVA followed by post hoc Newman-Keuls test. The
data are analyzed using the GraphPad Prism (v2Z.01)
(GraphPad Software, Inc., San Diego, CA}. 211 data are

presented as means + S.E.M.

25 Effects of MCH1 Antagonists on Consumption of Swectened
Condensed Milk '

Male C57BL/6 mice (Charles River) weighing 17-19 grams at
‘the start of experiments are housed in groups of four or
30 five on a 12 hour light/dark cycle with free access to
food and water. For 7 days, mice are weighed, placed in

individual cages and allowed to drink sweetened condensed




Experinmental Design The procedure used in this study is simlar to that
previously described (Porsolt, et al., 1978), except thg Déelsﬁgé&rooﬁept his
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 msessions are conducted by placing rats in individual

pl exi gl a rs (46 cmtall x 20 cmin dianmet, tai ni ng 23-25C
wat er S‘@0E\I}gzlefdeu%gllaSWl mtests are conducted al myg%@%gz&%&%ﬂ 00 and 1700
hour s and consisted of an initial-gb5-m n conditioning test followed 24h
later by a 5-minute test. Drug treatnents are adm nistered 60 m nutes
before the g nutecisgstaipatéddl: Fordtbwwageal | £S5 Swhanrsedsitons, rats are
rem)vedfromthe I| der. d t e I l;aced in a heated
cage for 15°°%n Jd[f(%')eé’s gngl %iel{:uérblr?g trﬂo@ﬂet%éﬁ%?ig %frremggg%g%ﬂﬁlecp test sessions
ar e- vi deot ageerusiedg by csboring dbe BhRterrathil P9iegsr 88y $% scoring Il ater.
20 Behavi OrQAchSGQ{AﬂagTia@uﬁ at o, Eﬁéﬂeﬁéls@rdéﬁ matedredeibesecend interval s
during the 5 mnute fest by a SI Ig r'bdl gblalllg/kmho |?90t1I knd to the
treat menf cHHEEIBT. °§c8‘?‘°étd GSE‘H%% fdr aie! obi i ty- rat remains
floating i nladtecmmﬁrd),wvmuestrmggl ing lantié s apady neki Wg t hose

ovement s PEGTaTiYe q15eﬁﬁ/]¥% lrhe@%lak%mﬁ%c‘é@& Cheidd- 4d id¥BINg - rat is

- maki ng acti Ve movenen At forepaws_in 'ﬁmd out é)f t he water,

usual [y di peictrete FRPHETS f:ﬁem%érl sThe amount o mi1k constme

the test day (in mls milk/ kg body weight) is compared to
10 the baseline consumption for each mouse determined on the

previous 2 days. Data for each time peoint are amalyzed by

one-way BANOVA.

Forced Swim Test (FST) in the Rat

15
Animals
Male Sprague-Dawley rats (Taconic Farms, NY) are used in
all experiments. Rats are housed 5 per cage and maintained
on a 12:12-h light-dark cycle. ~Rats are handled f‘.or 1

20 minutes each day for 4 days prior to behavioral testing.

Drug Administration

Animals are randomly assigned to receive a single i.p.
administration of vehicle (2.5% EtOH / 2.5% Tween-80),
25 imipramine (poéitive contrel; 60 mg/kg), oxr 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-Dickinson, VWR
Scientific, Bridgeport, NJ). The volume of injection is 1

30 ml/kg.




29 Decenber 2006 WD 2004/005257 PCT/ US2003/021391 -100- 3. Swinmng - rat
is making active swi mmng notions, nore than necessarg t[g)ec 891]200%3' ntain
its head above water, e.g. noving around in the cylinder ving -
entire body of the rat is submerged. 5 Data Anal ysis The' forced SW mt est
data (imobility, sw mrng, clinbing, diving) are subjected to a

random zeglg »QReseyY ANOVA and post hoc tests con t he
Newrran- Keu?s test. The 10 data are anal yzed usi ngqqﬁ rangd Prism(v2.01)

(GpaphPad Software, Inc., San Diegoss-CA). Al data are presented as neans
+ SSEM Al data are present ed as neans + SSE.M 15 Forced Sw m Test
(FST) in the Mouse Animals DBA/2 mce (Taconic Farms, NY) are used in all

experi mants! Anllmal " F%lggused 5 per cage in a controlled environment
under a 12 k 20 cycle. Animals are handled 1 m n each day
for-4 days Thei prodagurtie usfpeinnéhts FHRRYY pidcEdBHETi N uthaF a nock gavage

with a 1.5 bggﬂoggﬁdlmcgm (BB}_:&];J_AQ%E]I&II’&UJQOEI) 2%xAsptredr®: are randonm y
assigned to recei ve a si

ni strat %, Et OH/ 5%
Tween- 80F, ¥&&t* 9€B dlf‘ng9 is Jf“ T2 feRE® “6:6 Q{k}ekgf Cterogig thavage 1 hour
bef ore the swi tmise$test I-eExpey ithentals Dewi gwpporting themselves
by touching the bottom of the cylinder with their feet.

Swim sessions are conducted by placing rats in individual
plexiglass cylinders (46 cm tall x 20 cm in diameter)

10 containing 23-25°C water 31 cm deep. Swim tests are
" conducted always between 900 and 1700 hours and consisted
of an initial 15-min conditioning test followed 24h later

by a 5-minute test. Drug treatments are administered 60
minutes before the 5-minute test period. Feollowing all

15 swim sessions, rats are removed from the cylinders, dried
with paper towels and placed in a heated cage for 153
minvtes and returned to their home cages. All test
sessions are videotaped ﬁsing a color video camera and

recorded for scoring later.

20
Behavioral Scoring
The rat's behavior is rated at 5 second intervals during
the 5 minute test by a single individual, who is blind to
the treatment condition. Scored behaviors are:
25
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
30 its Fforepaws in .and out of the water, usually

directed against the walls;




The procedure for the forced swmtest in the nouse is simlar to that
descri bed above for the rat, with some 29 Decenber 2006¢ Y./ 5257
PCT/ US2003/ 021391 -101- nodifications. The cylinder usgg for ?%gio'?gst is a
1 liter beaker (10.5cmdianmeter X 15 cmheight) fill to 800nmL (10cm
depth) of 23-25C water. Only one 5-minute swm test is conducted for each
nouse, b 0 and 1700 5 hours. Drug treat 1 ni stered
30-60 m %?@gﬂm&é ore the 5-m nute test period. ggpﬁ@gmﬁgsgm% SW m
sessions, mce are renoved fromtRé&oeylinders, dried with  paper towels and
placed in a heated cage for 15 mnutes. Al|l test sessions are videotaped
using a Sony 8obermindeo 10cataiererkand FEABe FOHMRHI 26T | ater.
Behavorial Scorjpg. The,behaviory dyridigifimuhesin?ibs afeatihgbdvest is played
back on a TV nonitor and scored by the investi at_or.dThe total 15 tinme
spent immobile FaHi4maf-$1 VTR thi en‘fyﬁ’l" i ‘nbVenents to remain

afl oat) and mabbleidgsw retithige ardy afoviessatsiheyormtgeiose required to remain
afloat) are recorded. 20 Data Analysis The forced swimtest data (tine
exhibiting imobility, nobility, seconds) are subjected to a random zed,
one-way ANGMA apallysdst hoc tests conducted using the Newman-Keuls test.
The data ar g, analyzedyusi Ngtt he-OtapivBadi Ry, i sm@fngy 2104pifda aphPad

Software, Inc., San DiegQ AL dat e JRLE t ans + S.E. M
Soci al I nt eghwbnaﬁeessttgeg?tﬁ to' &' rantomtzél, Béeéa%r“ Aﬁgvzgsarme

post hoc tests conducted using the Newman-Keuls test. The
10 data are anélyzed using the GprahPad Prism(v2.01)
(GraphPad Software, Inc., 3an Diego, CA). A1l data are
presented as means + S$.E.M. All data are presentc_ed as

means + S.E.M.

15 Forced Swim Test (FST} in the Mouse

Animals
DRA/2 mice (Taconic Farms, NY) are used in all
experiments. Bnimals are housed 5 per cage in a

controlled environment under a 12:12 hour light:dark
20 eycle. Animals are handled 1 min each day for 4 days
prior to the experiment. This procedure included a mock

gavage with a 1.5 inch feeding tube.

Drug Administration

25 Animals are randomly assigned to receive a single
administration of vehicle (5% EtOH/5% Tween-80), Test
Compound, or imipramine (60 mg/kg) by oral gavage 1 hour

before the swim test.

30 Experimental Design

The procedure for the forced swim test in the mouse is

similar to that described above for the rat, with some




Rats are allowed to acclimate to the animal care facility 30 for 5 days
and are housed singly for 5 days prior to testing. AnigBiS.Ab& Jhagdl ed for
5 m nutes per day. The design and procedure for the Social Interaction
Test is 29 Decenber 2006 WO 2004/005257 PCT/ US2003/ 021391 -102- carried
out as previously described by Kennett, et al. (1997) . On the test day,
wei ght matehed.pairs of rats (- 5°0), unfamliar tp eagh other, are given
identical "treatnents and returned to their home cages. Km mals are 5
randomy divided into 5 treatnent -g¢loups, with 5 pairs per group, and are
given one of the following i.p.- treatnents: Test Conpound (10, 30 or 100
nmy/ kg), vehiatiéidakinhd k Jheoryliotpordedf@poiiadéess Ifgpky)lrt®Pbosing is 1 hour
prior to teshipg. 1Rals ¥:isSnsulsequgntdy miigeed Eivia sshidoemper spex 10 test
box or arena (54 x 37 x 26 cm, whose floor 'is divided up.into 24 equal
squares, foflofs ApptileLt AT-47 1 YGOSR ti 8her T 7SBYHS générate background
noi se and tgustkegpcbticteantal ecappr oxiseat ebiyweraF 1380 | arsledd0Bns are

vi deot aped using a JVC ca dek .GR- | og: ark, NJ) with
ei t her T%K RES I ti%élpe%?ngﬁ{cf)qg%r gg%ng%"%@%ﬁt go\g}%&elg%%g;gt tes. All
sessions ark=fooadudieedShEnreen teI1B0@eTiab30FNAGHERI AGLE vEYLBCi al
} nlt fr acti Onsesgggﬁﬂsm%i@@ alH QeRbwRg, 55‘5“1 fhngyliabétang drbaxivigh westling,
ollowing and craw.in ver or under, IS, scored usi:ng. opwat ch 20
(Sport sl i neParsdel %S g?%,p]ffiﬁol%élc.heajf%dcrﬁaﬂ? nabi Isllst %ﬁué?%é number of

epi sodes of arieaebngsesandmmlare onipleetatep uptiics@s Sey iqedohothfedn its hi nd

'(! "bs)hlagoggnegg {dd cKiGer fctiOGin§alabehi ng of body), and face ishing

i .e. hands

Behavorial Scoring

The behavior during minutes 2-5 of the test is played back
on a TV monitor and scored by the investigator. The total
15 time spent immobile {animal floating with only minimal
movements to remain afloat) and mobile (swimming and
movements beyond those required to remain afloat) are

recorded.

20 Dbata Analysis
The forced swim test data (time exhibiting immobility,

mobility; seconds) are subjected to a randomized, one-way
ANOVA and post hoc tests conducted using the Newman-Keuls
test. The data are analyzed using the GraphPad Prism
25 (v2.01) {GraphPad Software, Inc., San Diego, CA). All

data are presented as means + S.E.M.

Social Interaction Test (SIT)

Rats are allowed to acclimate to the animal care facility
30 for 5 days and are housed singly for 5 days pridr to
testing. Animals are hapdled for 5 minutes per day. The

design and procedure for the Social Interaction Test is




are noved repeatedly over face), and nunber of squares 25 crossed are
scored. Passive social interaction (animals are lying i r top of
each other) is not scored. Al behaviors are assessedz?g?éecglﬁggzgﬁ@observer
who is. blind as to the treatnment of each pair. At the end of each test,
the box is thoroughly w ped with noi stened paper 30 towels. 29 Decenber
2006 WD 2004/ 005257 PCT/ US2003/ 021391 -103- Animals Ml e al bi no

Spr ague- [ﬁw@vﬂ"?é{’s (Taconic Farnms, NY) are housep(fT{Uﬁmﬁséqugl under a 12 hr
i ght dark cycle (lights on at 070@shrs.) with free access to food and
water. 5 Drug Adm nistration Test Conpound is dissolved in 100% DMSO or 5%

| actic aci dearMled (cDt0n® Ghenicaaly Casscrbbed Loy mennbMd),. &hl ax di azepoxi de
(Sigma Chemical Co., St. Louis, M) . is dissolved,in oubLe %0 distilled
water. The VeRi0l-e OBofRR stest ofemodsEIBOMEGFRAY P8ire foetai-frefhy! acet ani de
(DVR) . All sdyug s@hbtiiiiens & eecatmdetdpr,10 arknugiesnpridamtical nj ecti on and

the solutions,,ale.di ScALdRE2) {NGreNd Bhe! DfydieSt atli o The, vOL UTE of
drug sol uti hehdm nt steréd 1's m / g. 1 ta Anal ysis The soci al
i nt er act iSon rdedcanlgt g dedtimtact i trgatiaskr PFRYPanditdqRaREFScPYssed) are
subj ected t g a.4,230Q9MN:%e¢iveANend@y thNMM ANBgPOSS. Besateats: conducted
using the STUEiL 20 NewrRn-Koul s, g:o50 e, dR1A.31P URLFLE0 o @ test o
chlordiazepoxide (5 mg/kg). Dosing is 1 hour prior to
testing. Rats .are subsequently placed in a white perspex
10 test box or arema (34 x 37 x 26 cm), whose floor is
divided up into 24 equal squares, for 15 minutes. An air
conditioner is used to generate background noise and to
keep the room at approximately 74°F. All sessions are
videotaped using a JVC camcorder (model GR-SZ1, Elmwood
15 Park, MNJ) with either TDK (HG ultimate brand) or Sony 30
minute videocassettes. ALl sessions are conducted between
1300 — 1630 hours. Active social interaction, defined as
grooming, sniffing,'bitinéy, boxing, wrestling, following
and crawling over or under, is scored using a stopwatch
20 (Sportsline mocdel no. 226, 1/100 sec. discriminability).
The number of episodes of rearing {animal completely
raises up its body on its hind limbs), grooming (licking,
biting, scratching of body), .and face ishing {(i.e. hands
are moved repeatedly' over face), and number of sqﬁares
25 crossed are scored. Passive social interaction (animals
are lying beside or on top of each other) is not scored.
All behaviors are assessed later by an observer who is
blind as to the treatment of each pair. At the end of each
test, the box is thoroughly wiped with moistened papex

30 towels.




normality (Shapiro-WIlk test). The data are anal yzed wusing the GBSTAT
program version 6.5 (Dyr;amcs Mcrosystens, Inc., S r i VD,
1997). Al data are presented as neans V. S.E M 25 l'%bé?ecerﬁ%r‘(?@?és of the
Mcturition Reflex The effects of conpounds on the mcturition reflex are
assessed in the "distension-induced rhythmc contraction” 30 (D RC), as
descri be ous publications (e.g. Mggi et Mori kawa et al,
1992), ﬂ#’%’oﬁ 0|§2\r§]ﬁous Sl ow Transvesicul ar | nfusi ogzlnzjﬁé ?]%m?rlodel S in rats.
29 Decenber 2006 WO 2004/005257 PQTBYS2003/ 021391 -104- DI RC Mbdel Fenal e
Sprague Dawl ey rats wei ghing approximtely 300 g 5 are anesthetized with
subcut aneoudnrimadehane (1.2 g/kg) The trachea is cannulated wth PE240

tubing to pgowd dﬁb@nocbﬁlﬁa uéu[faW@¥yt Bé@*‘gmlégnié1e§a%9erﬁmrﬁre A mdline
abdom nal incision i1s nadé and the left and right ureters are isolated.

The ur et er sha#sed] Ly RBdS dPEeE| f‘le(thG 1890y gﬁﬁlﬁtcy&%aﬁégﬁ?s f9%i ds fromthe
bl adder) andt campnuhat.edwithr Dxdematbedsswed hEdSE| £hdt wbtarg. The incision is
closed using 4-0 silk sutures, leaving the PE10 Iines routed to the
exterior~ for the elimnation of urine. The bl adder is canulated via the
t ransur et hr Bfug ddepinisérafdoPE50 t ubing 15 inserted 2.5 cm beyond the

~urethral Op@&m@om}mna Qaraagls@veuslﬁemu%emgoooim takdicuséirg tape and

connected to, a ress t rransduc r ey |.eakage from the bl adder,
the cannul a¥{% ﬁ% 2§ ﬁ‘f’ﬁ} rcl’8 t h ' Q‘[OE?’?O re(f l“? Spoxide

(Sigma Chemical Co., St. Louis, MO) is dissolved in double
10 distilled water. The wvehicle consists of 50% DMSO (v/v)
or 100% dimethylacetamide (DMA). All drug solutions are
made up 10 minutes prior to injection and the solutions
are discarded st the end of the test day. The volume of
drug solution administered is 1 ml/kg.
15

Data Analysis

The social interaction data (time interacting, rearing and
squares crossed} are subjected to a randomized, one-way
ANOVA and post hoc tests conducted using the Student-
20 Newman-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 (Dynamics

'Microsystems, Inc., Silver Spring, MD, 19897). All data

are presented as means V.S5.E.M.

25 ;
In Vivo Models of the Micturition Reflex

The effects of compounds on the micturition reflex are
assessed in the “distension~induced rhythmic contraction”
30 {(DIRC), as described in previous publications (e.g. Maggi
et al, 1987; Morikawa et al, 1992), and Continuous Slow

Transvesicular Infusion (CSTI) models in ra_ts.




opening using 4-0 silk. 20 To- initiate the mcturition reflex, the bladder
is first enptied by applying pressure to the | ower ab hen
filled wwth normal saline in 100 increnments (naxinun1zggﬁ$£ﬁH@$%006

spont aneous bl adder contractions occurred 25 (typically 20-40 mrHg ata
rate of one contraction every 2 to 3 mnutes. Once a regular rhythmis
establis jcle (saline) or Test Conpounds 1 nj.stered i.v. or
i.p. to gﬁgﬁgyéggheir ef fects on bl adder activity?Eﬁ{Hgﬂ&@-3 1A ant agoni st
WAY- 100635 is given as a positive_gQ.control. Data are ‘expressed as
contraction interval (in seconds) before drug application (basal), or
after the application of vehicle or test article. ---- - -------

Decenber 2006 WD 2004/ 005257 PCT/ US2003/ 021391 -105- Conti nuous Sl ow

Transvesi c BiIRE Madelisi on (CSTI) rat Model Male Sprague Dawl ey rats wei ghing
approximately 300 g are 5 used for the study. Rats are anaesthetized with
pent obar bi t one_ sodi um (5 [ k [ o) O bo& xedi@nzo@bglom na

i nci si on, BleRater R p aswreigya%%t% ‘g%ﬁghl e g

yethyl ene cannul§ éﬁs 50) is
i ntroduced dret entkencbl ziderithhsghettaaeosatiethafe off -Ehd’/& of the bl adder

and the canqul 8,1 §.e10;SeGHhetkMidt hin punge sibihagtsyinerede The other end of
the cannulais exteriorized sugcgagneggﬁhx al. the gorsal;peck area.
Simlarly, @88thetiEahniPa*IPEYE0) ™1 Fitroduced into the stomach through

a paranedi ajpgahoen natisiociisi orde virch thyeletEetnd id Ik tEEEEFT zed
subcut aneouasrley Jt.s%ltapeed.nem{l'he ureters are ligated distally {to

10 prevent escape of fluids from the bladder) and cannulated
proximally with PELO tubing. The incision is closed _using
4-0 silk sutures, leaving the PE10 lines routed to the
exterior for the elimination of urine. The bladder is
canulated via the transurethral roukte using PES0 tubing

15 inserted 2.5 cm beyond the urethral opening. This cannula
is secured to the tail using tape and connected to a
pressure transducer. To prevent leakage from the bladder,
the cannula is tied tightly to the exterior urethral
opening using 4-0 silk.

20
To- initiate the micturition reflex, the bladder is first
emptied by applying pressure to the lower abdomen, and
then filled with normal saline in 100 increments (maximum
= 2' ml) until spontanebus bladder contractions occurred

25 (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
5-HT1a ' antagonist WAY-100635 1is given as a positive

30 control. Data are expressed as contraction interval (in
seconds) before drug application (basal}), or after the

" application of vehicle or test article.




15 region. The surgical wounds are closed with silk 4-0 suture and the

animal is allowed to recover with appropriate post surzg' geq,rzg%m t he
following day, the aninmal is placed in a rat restrainéer. e open end of
the bladder- cannula is connected to a pressure transducer as 20 well as
"infusion punp through a three-way stopcock. The bl adder voiding cycles
are initi aé‘gd continuous infusion of normal sal| rate of 100

pl / mn. ™ ooy@gzéh tive voiding contractions are FSE@?@@’ffﬂéﬁea Power Lab

on-line data acquisition software._.;fter an recording 25 the basal voiding
pattern for an hour, the test drug or vehicle is admnistered directly
into stomach through the intragastric catheter and the voiding cycles are

nmonitored for 5 hours. Mcturitiqn pressure fre are calculated

animal . Bl adder capacity is calculated fromthe frequency, based on the
constant infusiaqn o LD MGk ol bRSrox RS AN 868 Pfarkhe test drug is
o oaomber MEhab-ne, bon o Esgy s 0851301 - 106- expressed as a
percent age vfedbadar, phe- dEtRPDI addbt  FEpadPEGSTRAYZAD06%35 N s used as
positive Cogéﬁt@kamrton@osmmhsqao by A%, Decenberhr20§6 a W26@4/ 005257

(F))fCT{ Egzgggéﬁ%ﬂ]b%?%af %%Zis%lEEEEygé§ iAé'lbel'zltli::ggéd S aefsofyethy_{ejnggz) Assi gnment
cannula {PE 50) is introduced into the bladder through a
small cut on the dome of the bladder and the cannula is

10 secured with a pursé sfring suture. The other end of the
cannula is exteriorized subcutaneously at the dorsal neck
area. Similarly, another cannula (PE 50) is introduced
into the stomach through a paramedian abdominal incision
with the free end exteriorized subcutaneously to the neck

15 region. The surgical wounds are closed with silk 4-0

- guture and the animal is allowed to <recover with
appropriate post surgical care. On the following day, the
animal is placed in a rat restrainer. The open end of the
bladder— cannula is connected to a pressure transducer as
20 well as +infusion pump through a three-way stopcock. The
‘ bladder veoiding cycles are initiated by continqous
infusion of normal saline at the rate of 100 pl/min. The
repetitive 'voiding contractions are recorded on a Power
Lab on-line data acquisition software. After an recording

25 the basal voiding pattern for an hou;, the test drug or

vehicle is administered directly into stomach through the

intragastric catheter and the voiding cycles are monitored

for 5 hours. Micturition pressure and frequency are

. calculated before and after the treatment {at every 30 min

30 interval) for each animal. Bladder capacity is calculated
from the frequency, based on the constant infusion of

100ul/min micturition. The effect of the test drug is
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-OR3, or straight chained or branched Cl-C7 al kyl; wh
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A is as defymadis vighaédan 1; wherein R2 is -H, straight chained or branched
Cl-Cr7 alkyT, or aryl wherein the aryl is optionally substituted with one
or nore -F, -, -Br, -1, -NO2, 25 or -CN, and wherein n is as defined in
clatm 1. 291Decér1dmanpog@®6lavm 2094005287 PCT/ US2003/ 021391 - 118-
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wherein each A is independently -H, -F, -Cl, -Br, -TI,
-CN, -~NO;, -OR3 or straight chained or branched Ci1-Cq

10 alkyl;

wherein each B is independently N or CH;

wherein 72 is CO oxr S0z;

15
wherein each R is independently -H, -F or straight

chained or branched Ci~C7 -alkyl, menofluorcalkyl or

polyfluorcalkyl; _ .

20 wherein Ry is independently -ORs, -WHRsz, -SR3, ~CORs,

straight chained or branched C1—Cq alkyl,
monof luorr:>al kyl or polyfluoroalkyl, aryl or
heteroaryl, wherein the aryl or heteroaryl is
optionally substitufed with one or more -¥, -Cl, -Br,
25 -I, -ORp, or straight chained or branched C;-C; alkyl;

wherein each Rz is independently -H; straight chained
or branched C1-Cy;  alkyl, monofluoroalkyl or

polyfluoroalkyi; aryl or heteroaryl, wherein the




5. The conpound of claim4 wherein the conpound has the structure: OR2
Aol AONH -~H H5v\/nereinAisasdefinedinclaim;%% i IS
strai ght chained or branched Cl1-C7 - al kyl; and 10 vvherezlann |égﬂair?oﬁt eger
from3-6 inclusive. 6. The conpound of claimb5 wherein the conpound has the
structure: A/ I AOOR2 HNHI15 wherein each Ais independently -H, -F,
-, -Br or.- l: and R2 is as defined as in claim5b, 20 7. The conpound of
claimé®6 Mé?@f’?‘?s%sﬁe conmpound has the structure: ACHORME R A~ FI H 29
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wherein n is an integer from 1 to 6 inclusive;
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. or a pharmaceutically acceptable salt thereof.
2. The compound of claim 1 wherein the compound has the
structure:
i5
wherein A, B, %, n and Ry are as defined in claim 1.
3. The compound of claim 2 wherein the compound has the
20 structure:
wherein A and %2 are as defined in claim 1;
25 wherein Ry is aryl or heteroaryl, wherein the aryl or

hetercaryl is optionally substituted with one or more




alkyl. 5 8. The conpound of claim 7 wherein the conpound has the

structure: F O HN 10 9. The conpound of claim7 wherej gjﬂb und has
the structure: FF OO HNHI15 10. The conpound of ggg?é(;@%bg gl n the
conpound has the structure: AOR2 HH wherein Ais as defined in claim
1, and 20 V\,herei n R2 is aryl, wherein the aryl is optionally substituted
w th one or -ad, -Br, -1, -N®, or -CN, and 25 wherein n is an
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-F, -Cl, -Br, -I, -NOz, -CN; and

wherein n is as defined in claim 1.
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4. The compound of claim 3 wherein the compound has the
structure:
0-R,
| A
-
n
20 wherein A is as defined in claim 1;
wherein Ry, is -H, étraight chained or branched (1—-Cy
alkyl, or aryl wherein the aryl is optionally
substituted with one or more -F, -Cl, -Br, -I, =-NOa,
25 or —CN;.ahd

wherein n is as defined in claim 1.




wherein each A is independently -H -F, -, -Br or - |; and wherein R2 is
as defined in claim10. 10 12. The conpound of claim ﬂ@gg; i e
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the compoipshyhRsst he structure: A/ | FHO N H in each Ais
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wherein R; 1is straight chained or branched C1-Cq

alkyl; and

10 wherein n is an integer from 3-6 inclusive.

6. The compound of cléim 5 wherein the compound has the

structure:

ﬁJJ\/\.A.@
e .,

i5
wherein each & is independently -H, -F, -Cl, -Br or -
I; and
R; is as defined as in claim 5.
20
7. The compound of claim 6 wherein the compound has the
structure:
B
A Ao o2




structure: AA \-N H 10 H wherein A, Z, n and R4 are as defined in
claim1. 16. The conpound of claim 15 wherein the corrp%qge e}ii(fﬁﬁ 15
structure: AAH r NRa .NH wherein Ais as defined i'n clarm1;, and 20
wherein R4 is aryl optionally substituted with one or nore -F, -d, -Br,
-1, -OR3, or straight chained or branched Cy-C7 alkyl; ---------- - -----
29 Dece WO 2004/ 005257 PCT/ US2003/ 021391, = - ein each R3 is
idependgﬁﬁ ;%g@lr@%si"ght chai ned or branched Cl-C7 ;ﬁ&%,%me{%k?{ or heteroaryl,
wherein the aryl or heteroaryl isi@Btionally substituted with one or nore
-F, -Ad, -Br, -1, -NO®2, -CN, or -OR2; 5 wherein each R2 is independently
strai ght chai nedthereirhbeasicReils GroiemengeRiAY ~Hnd EaREré&th 3% s as defined in
claiml. 10

wherein R; is straight chained or branched C;-Cs

alkyl.
5
g. The compound of claim 7 wherein the compound has -the
structure:
F o o~
K::]/E::I:N/u\//\\/“\[:ij
aN H -
10
l 9. ° The compound of claim 7 wherein the compound has the
structure:

F. F o O/
N),k-/\-/\@
H
H’N .
15 10. The compound of claim 2 wherein the compound has the

structure:

O
. %€7f o A
A = ;

wherein B is as defined in claim 1; and

...Rz'

20

wherein R; is aryl, wherein the aryl is optionally
substituted with one or more -F, -Cl, -Br, -I, -HNOa,

or -CN; and

25 . wherein n is an integer from 1 to 6 inclusive;




17. The conpound of claim 2 wherein the conpound has the structure: A A"’

\' I NNZRa N H 15 wherein Ais as defined in claim1; rei S as
defined in claim1l;, wherein R4 is independently -OR3, -2%?m3€ég9§or -

20 wherein each R3 is independently straight chained or branched Cil-C7
al kyl , aryI or het eroaryl, wherein the aryI or heteroaryl is optionally

substltut L ne nore -F, -d, - , or -NH R2;
25 vvherel‘ﬁ Eé‘%ﬁ"?dgza stral ght chai ned or branched B%IB 20@1'12}(y10:‘)20r aryl
wherein the aryl is optionally 29_Decenber 2006 WD 2004/ 005257

PCTI US2003/ 021391 -123- substituted with one or nore -F, -d, -Br, -1,
-NO2, - CN; and wherein nis an integer from1l to 6 inclusive; 5 18. The

compound ofqcl afin Lémpdi@redn cibem aonpioerednhes thepousdrhrst Ghe: A A\~~ N Z
R4 HH

structure:

. A A 0
x
r mJ\/\@ —OR,
Hf‘

wherein each A is independently -H, -F, -Cl, -Br or -

I; and

wherein Ry is as defined in claim 10.

10 .
12. The compound of claim 11 wherein the compound has the

structure:

EJ‘\A©\
N ‘ OR

15 wherein each A is independently -H, -F oxr -Cl; and

wherein R, is aryl optionally substituted with one or

more -F, -Cl, or -Br.

20 13. The compound of claim 12 wherein the compound has the

structure:

EJ\/\O\
H,N OR

2;

wherein each A i5 independently -H, -F or —-Cl; and




wherein Z is as defined in claim1; 10 wherein each A is independently -H,
-F, -4, -Br or - I; wherein R4 is independently -OR3, y»WiR3,., 8?(]?3 15
wherein R3 is aryl optionally substituted with one or 2-r%)re EBIZO , -Br,
-1, -NO®2, -CN, -OR2 or -NHR2; wherein each R2 is independently -H,

strai ght chained 20 or branched Cl1-C7 al kyl or aryl optionally substituted
with one sF, -d, -Br, -1, -N®2, -CN, and j i's an integer
from1 to‘gézl n@] 2Sgi ve. 25 19. The conpound of cl aith gfo\sflérﬁoglrsgll n the conpound
has the structure: 29 Decenber 2608%1- WO 2004/ 005257 PCTI US2003/ 021391
-124- AARa HHN wherein each Ais independently -H or -F, 5 wherein R3

is aryl optionakbaresnbit is Hryd vptivnebhly orbstigpbed mithCpne oy, -|, - NO2,
-CN, -OR2 O - , _gWherein R2 is independently straight chained or
branched C1-C7 alkyl or aryl optionally substituted 10 with one or nore -F,
-C; -Br or -1; and wherein nis an integer from1l to 6 inclusive. 20. The
conpound of1ql arre Lémpheriebn dihem cCaTpberd nhaise tchepodbd Bés udieur e:

5 structure: ) '

F ]
TS 0 F

15, The compound of claim 2 wheréin the compound has the

A A
4
H’N "

i0 . ;

structure:

wherein A, %, n and Rq are as defined in claim 1. |

16. The compound of claim 15 wherein the compound has the

15 structure: )
_A A
e,

|
R
d“lﬁj\‘“ﬁ‘
H’N : ;

,,,,,, wherein A is as defined in ciaim 1; and
20 wherein Ry is aryl optionally substituted with one or
more -F, -Cl, -Br, -I, -OR;, or straight chained or

branched Cl—cq alkyl;




AOH N~ / NHR3 H wherein Ais -H -F, -d, -Br or -1: 20 wherein R3

Is aryl optionally substituted with -NHR2; and V\/nerel
optionally substituted with one or nore -F, -d, leyecé@b%&)op)e enber

2006 WD 2004/ 005257 PCT/ US2003/021391 -125- 21. The corrpound of claim 20
wherein the conpound has the structure: OO HHF F 22 The conmpound of
claim 18 rej %)he compound has the 5 structure; In '"Rs . HN
23. The c 08%@325 f claim 18 wherein the conpound qqg@S%oP?@mgltructure i
AORs HHOI10 -122-

wherein each Rs is idependently straight chained ox
branched C;~C7 alkyl, aryl or heteroaryl, wherein the
aryl or heteroaryl is optional}y substituted with one

or more -F, -Cl, -Br, -I, -NOg, -CN, or -ORjy;

wherein each R; is independently straight chained or

branched C;-C; alkyl; and

wherein n is as defined in claim 1.

10
17. The compound of claim 2 wherein the compound has the

structure:

15 wherein A is as defined in claim 1;

wherein % is as defined in claim 1;

wherein Rq is independently -ORs3, -WHR3, —COR3z or -SRj;
20 _
wherein each Rz is independently straight chained or
" branched Ci;-C; alkyl, aryl or heterocaryl, wherein the
aryl or hetercaryl is optionally substituted with one

or more -F, -Cl, -Br, -I, -NO,, -CN, -OR;, or -NHRy;

25

wherein R, is-H, straight chained or branched C;-Cy

alkyl, or aryl wherein the aryl is optionally




wherein Ais -H -F, -C, -Br or -1; wherein R3 is aryl optionally
substituted with one or nore -F, -d, -Br or -I;. 15 . und of
cl aim 23 wherein the conpound has the structure: H, H%%[xggﬁgéq%ggenber
2006 126 25. The conpound of claim 23 wherein the conpound has the
structure: F N~-N\ O ii 26. A pharmaceutical conposition conprising a

conpound i1 and a pharnmaceutically acceptahl carrier. 27. A
pharnaced?ﬁ%%@hgggLosition made by adm xing a coﬁggﬂﬁﬂm%wt%1ain1l and a

pharmaceutically acceptable carri-ae3-28. A process for nmaking a
pharmaceutical conposition conprising adm xing a conpound of claim1l and a
phar maceut i cal | yubsidéptabvéticanei @ mo2§ ~FlseClef ~Be.cofpoiifig of claim 1 in
the manufacture gt ,,@ nmedicament for the treatnent of a disorder . nediated
by the MCHL receptor. 30. The use of claim29, wherein a therapeutically
effective anount of a conpound of claim1l is an anobunt between

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

5
18. The compound of claim 17 wherein the compound has-the

structure:
A

A
‘V\/I
e N’ZWR“
H’N H

wherein % is as defined in claim 1;

10

wherein each A is independently -H, -F, -Cl, -Br or -

I;

wherein Ry is independently -ORz, -NHRs, or -CORs;
15

wherein Rs; is aryl optionally substituted with one or

more -F, -Cl, -Br, -I, -NO,, -CN, —~ORy Or -NHRj;;
wherein each R, is independently -H, straight chained

20 or branched C;-C; alkyl or aryl optionally substituted
with one or more -F; -Cl, -Bxr, -I, -NO;, -CN; and

wherein n is an integer from 1 to 6 inclusive.

25 19. The compound of ¢laim 18 wherein the compound has the

structure:




about 0.03 and about 300 ngy. 31. The use of clainR9, wherein the disorder
is depression. ------ R 29 cr%;%@ 127

32. The use of claim?29, wherein the disorder is anxi elatgy. pe@gguse of
claim 29, wherein the disorder is obesity. 34. The use of claim29, wherein
the disorder is urge incontinence. 35. Use of a compound of claim1 in the
manuf act medi canent for the treatnent of ession, anxiety,
urinary ﬁ&](g%oﬁ{/?ogzes'ﬁce or obesity in a subject. 36. P%ﬁ@rsi@“’b’?‘ cl ai m 35,
wherein a therapeutically effecti-w@4anmount of a conpound of claim1l is

bet ween about 0.03 and about 300 ng. 37. The use of claim 35, wherein the
subj ect suffers from depressiom 3 The use of claim 35, wherein the

subj ect suffers fromanxiety. 3 The» use of claim35, wherein the subject
suffers fromobesity. 40.A hé’iﬁ»@l}c wherein the subject suffers
from urge incontinence.’ R

;
wherein each A is independently -H or -F;

5 wherein Rz is aryl optionally substituted with one or

more -¥, -Ci, -Br, -I, -NOz, -CN, -OR; Or -NHRz;

wherein Ry is independently straight chained ox
branched Ci1-C; alkyl or aryl optlonally substituted

10 with one or more -F, -Cl, -Br oxr -I; and
wherein n is an integer from 1 to 6 inclusive.

20. The compound of claim 17 wherein the compound has the

15 structure:
A o H
JLM{N\
N Rs
;
wherein A is -H, -F, ~Cl, -Br or -I:

20 wherein Rz is aryl optionally substituted with -NHRjy;

and

wherein R; is aryl optionally substituted with one or
more -F, -Cl, -Br, -I;

25
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21.

22.

5
23.

10

15
24,

20

-125-

The compound of claim 20 wherein the compound has the

structure:

0 H
/u\/\/\/N
N
H’N F

F

The compound of claim 18 wherein the compound has the

' Ao o
NTotog, -
N H ’
H/

The compound of claim 18 wherein the compound has the

A()
. ﬁJ‘\N\,’/RS
N o,

wherein A is -H, -F, -Cl, -Br or -I;

structure:

structuzre:

wherein Rs is aryl optionally substituted with one or
more -F, -Cl, -Br or =I;.
The compound of claim 23 wherein the compound has the

structure:

=z
=§€‘;
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25. The compound of claim 23 wherein the compound has the

structure:
F
[ HJLNY@
O
ii

26. A pharmaceutical composition comprising a compound
of claim 1 and a pharmaceutically acceptable

carrier.

27. A pharmaceutical composition made by admixing a
compound of claim 1 and a pharmaceutically
acceptable carrier.

28. A process for making a pharmaceutical composition
comprising admixing a compound of claim 1 and a
pharmaceutically acceptable carrier.

29. Use of a compound of claim 1 in the manufacture of
a medicament for the treatment of a disorder
mediated by the MCH1 receptor.

30. The use of claim 29, wherein a therapeutically effective
amount of a compound of claim 1 is an amount between

about 0.03 and about 300 mg.

31. The use of c¢laim29, wherein the disorder is depression.




32.

33.

34.

35.

36.

37.

38.

39.

29 December 2006
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The use of claim 29, wherein the discorder is

anxliety.
The use of claim 29,wherein the discrder is obesity.

The use of claim 29, wherein the disorder ig urge

incontinence.

Use of a compound of claim 1 in the manufacture of a
medicament for the treatment of depression, anxiety,

urinary incontinence or obesity in a subject.

The use of claim 35, wherein a therapeutically
effective amount of a compound of claim 1 is between
about 0.03 and about 300 mg.

The use of claim 35, wherein the subject suffers from

depression.

The use of claim 35, wherein the subject suffers

from anxiety.

The use of claim 35, wherein the subject suffers

from obesity.

40. A use of claim 35,£wherein the subject suffers from

urge incontinence.’




