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MULTI CYCLI C COVPOUNDS AND METHODS OF THEI R USE Thi s
application claimpriority to U S. provisional

wappbileets on no. 60/ 680,501, filed May 13, 200BCT/LS2006/018682
FIELD OF THE I NVENTION This invention relates to
mul ticyclic conpounds, pharmaceutical conpositions
corrprl SI ng them and met hods of the| r use. 2.

report edI y pI ays arolein regul atr ng synaptr c
t r andiissapiptipation al4im préoritpkd Hrb. previvonabepplicatign no.GGRY,501,

%@3 g/goe)%ul ar and Cel | ul ar Neurosci ence, 13: 25-29
f? 3’ or' “exanpl e, a synaptosonmal bisynthetic
pat hway of L-proline fromornithine has been reported,

land WIELhDeOF THEANVENTEONNdent synapt osomal upt ake of
L-proline has been observed. Yoneda et ah, Brain Res.

239: TAEIn¥8Bioh 18R} 1o ﬁ@lt@?éhcﬁéon@fbun& @)‘hﬁlmﬁ%éuucai-g&nposmons
143-151 (1976). In general, neurotransmtter systens

C?WBF%%FW%&U@W@W&WMWSIQM i nactivate signaling,

many of which work through the action of a
Na+- gopeR NDPOFPPREESINVE, S case, a
2 am%?mﬁgrrmpurﬂer—fo&% i ne has been
desc trh I 7.in
R A s B R e S o s
trBnsnbSsiai8H thBMarrlIhﬁldnr‘tﬂmap (S'éé erg. Ciapgcds ol cMolYcRla @R ICeHular
nknovvn E? &E?Ig ]i(he human Na+- dependent proline
r’é’ﬁ%’ﬁ&ﬁ% 5(93 2Pk ffaF cxeymnle; % Bap@sepApynthetic pathway of
Ltﬁéﬁﬁé‘@erﬁron‘ﬂﬂhﬁ@héssoe‘éﬁ loPe& %d\fﬁn%lf‘ahfﬁn{y h\%f 'dﬁp ?ndent

neurotransmtter si gnal | ng But
syreptoperoal upsakemdd piotine tas een pbsdriete, Yczmagg estll rrgawm 239:

SR B s trl}%ré'cfﬁ atOB RIS s 210- 220
(19951) genéhg, edfdtrahfiafttet | ? :tzﬁf%@ﬁ H@Jktm&'h%lsﬂﬁt at mactlvate

transporter is expresse dorsal_ root gang
sigaading cany pewhish yvayk droughnthe apmomﬁya Ne' dmoﬂam(&amporter In this

he
caﬁg Ca'nlgf?gﬁp Nderf? %B%)%us e{gprggoq irgf %egl %scrgygg argl tbe malpcglar entity
clﬁ?mde(StLCérAp’l indairang). Nee, 20001 paiRBIQAALS, 580174 thcﬁs 7%9 ,788. But

estiqn is, not supported by experi nent "al
%ﬁmxﬁebe:smq H1q 1qleaqmagyg unknown. For example, the human Na'-dependent

proline transporter is generally localized to synaptic terminals, which is consistent with a
role in neurotransmitter signaling. But no high-affinity receptor has been found for
proline, suggesting that it is a neuromodulator rather than a neurotransmitter. Shafqat S.,
et al., Molecular Pharmacology 48:219-229 (1995).

The fact that the Na"-dependent proline transporter is expressed in the dorsal root
ganglion has led some to suggest that it may be involved in nociception, and that
compounds which inhibit the transporter may be used to treat pain. See, e. g., U.S. Patent
Application No. 20030152970A1. But this suggestion is not supported by experimental
data.
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This invention enconpasses nmulticyclic conpounds,
phar maceuti cal conpositions conprising them and

woralaacg49f their use. One enbodi ment of the i PERUB2006Y018682

enconpasses a conpound of formula I : (1) and
pharmaceutically acceptable salts and sol vates

3. her STMMARYOF THE ENVBN®IONonal | y substitut ed

non-aromati ¢ heterocycle; each OD1 and D2 is

i ndepHiisl Bﬁéhtyoﬂ\brmbmﬁﬁﬁbes maﬁityﬁlidfdom@&ndm Phi3ndcsutical compositions

i ndependently N or ; |sot|onally substit ut ed
WEtEIBIEhem, apd rgetb)dsezfcti;lelr ¢ erghodgpgnt ol ket

| ogen, cyano, RA, ORA,
R e PRy 2 ey, or o
each R2 is independently hydrod®n, hal ogen, cyano, RA,
0 RA, CCORA C(OORA O R ARB)r, N(R ARB), or
SQ2RA; each RA is indépe drogen or optionally
substituted al kyl X | A akkyl Ry
het er ocycl e, heterocy al kyl ,Dor ky¥- het er ocycl e;
and each RB is independently hydro n p optionally
substituted al kyl, aryl, arylal kg, yﬁ aryl ,
het er ocycl e, heterocycle al kyl . or aIkyI het er ocycl e.
Pr ef erred conpounds i nhibit tﬂl proline transporter,

¢ ?h&%a‘cbﬁﬁ@aﬁ& W gﬂc} Sftvaibd REkbE, %HQ?&E‘”% i@lah ¥ptionally

ecting the dopam ne or cine transporter
spbsbitited nenbrdiatiecteodcycleg eatah\ﬁr;frﬁll and g mdppmslestly N or CR;y; each

e R e M PERTREDY N oo o BB el U gL Betetoany v is o,
Qe \oHeOHS, dr@fﬁé’ddl%ﬁ@ﬁﬂief)éﬂﬂ%n@ﬁﬁfnﬁﬁg@ﬁ f5logal) dyaio, RA, ORa,
treat |@@}) managi ng and/ or preventi ng vari ous dl sease

GEROR g BBns C(Q (BgRebr?ﬁ&ARd)s oS Re; danly Bots mdcpemdently

"o eEn BRI hai) 15 QR SO PR TS RREESE 2 Thno). o

Sa,Racket K, ig u[cﬁpendéhgyl hedrd g&h&l@t@hﬁﬂ}eiﬁﬁﬁﬁﬁed@kﬂﬁﬁs}l arylalkyl,
ﬁll@) d%ge and SLC6A7- knockout mice in a conditioned
gerosyele feirapeycie-alkylaer alikul-katereeyclesfand caddnRmisnd

A NEAR Bk

heterocycle, heterocycle-alkyl, or alkyl-heterocycle.

Preferred compounds inhibit the proline transporter, and particular compounds do
so without substantially affecting the dopamine or glycine transporters.

Another embodiment of the invention encompasses pharmaceutical compositions
of the various compounds described herein.

Another embodiment encompasses methods of improving cognitive performance,
and of treating, managing and/or preventing various diseases and disorders, using

compounds of the invention.

4. BRIEF DESCRIPTION OF THE FIGURES

Certain aspects of the invention may be understood with reference to the attached
figures.
Figure 1 shows differences between wildtype and SLC6A7-knockout mice in a

conditioned response test.
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Figure 3 shows the effect of a conpound of the
i nvention adm nistered to mce prior to a context

wWo e®i/124548 DETAI LED DESCRI PTI ON OF THE | NVENTI QCT/E®06/018682

invention is based, in part, on the discovery that the
proline transporter encoded by the human gene at map _
I ocathigne 3gBawse 8@ ofBLCFATCogegvend GEMBANECntion admimsterad to mice

b dul at f t al
oRHRO R e Rt ol aR S ondEhoRk e  "hns “been
f oundrigial sHEWE tHeGHebyo RNDRBLE Of tHeGByvdniith a8ifidi@Ered to mice

express a functional product of the nurine ortholog of

PriRbtos) @ikt dshe di spl ay significantly increased
cognitive function, attention span, |earning, and

STeM | RIgk isn S CRIPTIOR ORTHE Y goe ! eved
transporter to a
boneris A AskAF s i Pal OLHP B FHR MG g wb adpsporter
Koo st I LD
c
a?%éiloﬁ‘rﬁ?rol\%}ifpg b%z%é 64hbe ¢ ReleRanrodilatanelmental neaipripance nm
rApRis LS TRl RN AR A TR o o
emrwssmﬁunctaxgml piodectdif sier wlarise oxdieotenvl the SLEBAT ge@ie display
short- and | on‘geﬁt erm menory | oss. 5.1.

Sl&&% t‘lﬁf ]&ﬁgea euitiye fwicHioacaticntior spagglcating, ead memory relative
to @nk@M¥himaleans b%hc%xterd&%h&nh Ok 'fi'rst%pgﬁf:WBQI%/ 19[%1 daﬁ)tylng

cyclic hydrocarbon having r om 2
inggbition of B peclitisdranspastes fo abeheifinial plirmgeait g1lce1&§fect) ne
entative_ al keny

ot o HER QR s SR B Bk T ProEb s et DI R PLFSAT coding
rdgmiwsed ¥d disdovee B&ﬁj%’dnds 2 81N SRBlove 3o BREDY f)erformance and

1- buten 2- met hyl - 2- but enyl ,
may Be &ﬁ?i{lbmﬁw trgatbmlte ngﬂventlaumdéqrynanagemw @rﬁylispases and disorders

n - h e
s@hg;lg)ﬁg% mells @1??&8 {}%ﬁlns% cog%% (ﬁsdfd rfgﬁv P X Zlémwgl%qorders
mﬁlﬂmﬂemylMng4dﬁtﬁmﬁkwy2mgecenyl and 3- decenyl Unl ess
ot herw se indicated, the term"al kyl" nmeans a straight

chai nghed and/or cyclic ("cycloal kyl")
hydrgga gﬁﬁﬂﬁw—'ﬁgfromlto 20 {e.g., 1 to 10 or 1 to
nmoi eties having from1l to 4

oA DR BeaFcinfisa g orm ‘SlignyLmems  streight chein, branched
and/or cyclic hydrocarbon having from 2 to 20 (e.g., 2 to 10 or 2 to 6) carbon atoms, and

including at least one carbon-carbon double bond. Representative alkenyl moieties
include vinyl, allyl, 1-butenyl, 2-butenyl, isobutylenyl, 1-pentenyl, 2-pentenyl, 3-methyl-
1-butenyl, 2-methyl-2-butenyl, 2,3-dimethyl-2-butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl,
1-heptenyl, 2-heptenyl, 3-heptenyl, 1-octenyl, 2-octenyl, 3-octenyl, 1-nonenyl, 2-nonenyl,
3-nonenyl, 1-decenyl, 2-decenyl and 3-decenyl.

Unless otherwise indicated, the term “alkyl” means a straight chain, branched
and/or cyclic (“cycloalkyl”) hydrocarbon having from 1 to 20 (eg,1to1l0or1 to4)
carbon atoms. Alkyl moieties having from 1 to 4 carbons are referred to as “lower alkyl.”
Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl,
isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl,
nonyl, decyl, undecyl and dodecyl. Cycloalkyl moieties may be monocyclic or

-3.
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Exanpl es of al kyl groups include nethyl, ethyl,

propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl,
wheoogl1247usohexyl , heptyl, 4, 4-di met hyl pentyl, BCT/¥52006/018682

2,2,4-trinmethyl pentyl, nonyl, decyl, undecyl and

dodecyl . Cycl oal kyl noieties may be nonocyclic

rmouliinydliccaal exampiesdndndanplcisropid, dydbagt,| cyploppntll, cyclohexyl, and

SR bt 815 SBE B LA mRGen Tes gy b aandor cyclc

REaag 4 NYhe Tkyl” includes saturated
| - et ht}i@gi met)ﬁ vl ﬁ%iyglg del%%x;yg ?he%?rg} r?] yal i(nflu es saturate

Hydedcarbess sxiwvell a& glifeingt dndelkybplmeoiaiesnel | as al kenyl and
aI k noi.eti es nl e of her, i-ndi g he term
" al i;@llgf:iﬂothegyvlse épt#jl%tetifﬂgﬁ te V\f[]%{eagﬂ k@t(}?l &eans an alkyl

heiERthoufd &ardryl maRkgt y. Unl ess ot hervvl se indi cat ed,
the term"al ky[ heteroaryl™ or "al kyl -het er oar

an_ alWylpsspbhestiseriodioried Shetern  alolieteroms oF ¢ “aliyjnme@rgaryl”
| het I
IS RS I B o WIS mBlY| DELETOPYE & o

het erltdysslothetwisetiydicdved, elsstetrh alkyihsterooydiet at Edkyltiserocycle”
ght chain, branched or

t
léf;eﬁég]?%a@é@@%gea%ﬁa%h%@é&ya%@ww 20 (e. g , 2 to 6)
car b‘mllgs% ARG diBgtd g QA llkﬁlaﬁt’ n&'aﬁ gﬁl c‘lﬁ bRRnched
on ﬁ nol e | es nc

triple eresentétlve al
oacytlid }amiydc,arhmnd;aym)gl froniQtﬁol f29 I(lng 2 20 bty atoms, and 1nclud1ng at

lelasg o %%n—ca%bcﬁ';: #&/ ond2 %ptlv%a Ep@@ H%)/qletles include acetylenyl,

I )IEBUt fl}’h eﬁtyﬁ?lpk}ﬂéﬁ yl1 3%&}{{1‘131 1-but gnyl 4—pentyny1
2 oc , oct n nonyn nonyny
lihqzrefeyln 1hexm1y@,ei:gwmyhddlept }hlﬁdsdptynuhl@b@tmyﬂxelr-mtsmyl

t term kox eans O al
SRS 1S S RS - v oAb
Ot @ecynf@CH3, - OCH2CH3, C(C}Q)ZC}B - Q( CH2) 3CH3,
-(CH2) 4CH3, and - Q(CH2) 5CH3. Unl ess ot herwi se
i ndi datlesy otherwise indicated; fhoter Salkoxy; raemnu—é)ﬂallwgg@nupa
r e e
BRI MLl kot gﬂcglndeg?& a?é%&r%ﬁm{édﬂg -%yé% TOERLRES,
-6dﬂﬁf)bGIé3,nO((thl_:,(éH§,l 0¢SHPRUHE! a0d CD((SIQgs@HQet her .
s of ar rH)l etjes includg anthracenyl,
az uI §ss Oﬁ}eﬁ‘ﬁ’éﬁ% (Lg"reetﬁw aryh JBFANS 2R GEGFRALic Ting or an aromatic

of ﬁ%‘ﬁ%ﬂ% El%og%?gﬁf;illl ly 2§tﬁlg%éﬁtrrwg|ﬁk§fr;ﬁ@ carbo o8 & and hytiro gen atoms. An aryl
moiety may comprise multiple rings bound or fused together Examples of aryl moieties
include anthracenyl, azulenyl, biphenyl, fluorenyl, indan, indenyl, naphthyl,
phenanthrenyl, phenyl, 1,2,3,4-tetrahydro-naphthalene, and tolyl.

Unless otherwise indicated, the term “arylalkyl” or “aryl-alkyl” means an aryl
moiety bound to an alkyl moiety.

Unless otherwise indicated, the term “DTICsy” means an ICs, against human
recombinant dopamine transporter as determined using the assay described in the
Examples, below.

Unless otherwise indicated, the term “GTICsy” means an ICs, for human

recombinant glycine transporter as determined using the assay described in the Examples,

below.
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Unl ess otherw se indicated, the term"arylal kyl" or
"aryl -al kyl" nmeans an aryl noiety bound to an al kyl

woreioet1y4748)nl ess ot herw se indi cated, the termPOTUES06/018682

means an | C Qagai nst human reconbi nant dopam ne _

transporter as determ ned using the assay described in

t he E)hdnqsl aglsgrwise limdicated) ltesterms Hedeges? andthalelt @dpmphss fluorine,
ns an | C50 for human reconbi nant

éf%e QOW%%EB%E‘}% "as determined using the assay

descriiied diferivire ikedi®d, o teliF B¥eldAlLE B Sre R 1R MM &1By] moiety (e.g.,

i ndi cated, the terns "hal ogen" and "hal 0" enconpass
Inegip Prapehedcar| caelia)dn wibichreit feast enecpfiitsdiarhon atamhsless been replaced

vﬁ%g};}{%}?&o&]{lg %:/algegorts e term "heteroal kyl" refers |t(r)1

Tinear, branched or cyclic)
whi ¢ F[J'lﬁésslcﬁlwtvme mglicdted, tige tefh bﬁé’ce@h@’ﬁm@&& el mmety wherein at

h O U
R TR R A A ek A I 7
R AT JIRLEL R SRR B pl P LR

b@m@mmlylnbémdqumezdliﬂlb/hjobnzohiﬁmlm bazokydolyl, furyl imidazolyl,

116@@()]‘ 8 h??%%blll 1?8%2%0% oLhl; 0232101”9420 é%%}%i%géﬁwyrazmyl pyrazolyl,
pfyiﬂlﬂéﬂlnyl' }%‘Qrﬂﬁi ‘f)lylﬁkmdlhyld Bg%?nhdg}l 3@5‘&)’ Qf‘]z@ﬁlﬂ&ohh oﬁ@lﬁQ uéf}Ll tetrazolyl,

oxadi dzo ‘oxazol
tlpyztd)zlomgdtnapwl da2| nyI pyr| dyl, pyrimdinyl,

t et 'r ;@% PﬂP%% liﬁte% 515%51 f‘%fhﬁli%%ﬂ{’ i@@ﬁ%@fﬂ@w& ?

nidadé & ﬁéteﬂ)ar}tlhhﬁnét? bEund'Rf £ ARYIMhGEEKY! " or
heteroaryl nmeans a heteroaryl noi ety bound to

an allajgss gBicevige lr@maé%h thet thian heterotyedé orafessifo anrarometionpartially
I f
DA RUE ol 150 010 AAOTEHL g bk Sl compriv of
carbon,j hygrapen taedaciensy bhs neteﬂfawha(éog) NN, OM'S@QA%&&GC}Q:‘IG: may
| east one heg eroatom (e.g., N, Oor S). A heterocycle
Oy RBP4 FFQ BY @O{q) Tiags fusgg) Obbouﬁdrt@getharn dteteroessdps include

h@t”eroké §‘ %{ﬁﬂ[ﬁk%ﬂﬁgdméﬁo?g?@l% Jln? .L3 "iﬁl‘fydli]c? %gﬁz%f{ de?oxmyl

es i1 nc enzo
cmn@hmbrlh@admyl thydaopiny} htirphalimyl, ,oxeﬂaﬂﬂobmmnlyl lpﬁpﬁr@zl‘hyjl, piperidinyl,
I
p&xff%lacﬂt ol nyI oﬁﬁw&ﬁ? q]ilgrflrofgr)ég}tflan%ahy opyrgrrl]}}i tetrahydropyridinyl,

tetrahydropyrlmldmyl, tetrahydrothiophenyl, tetrahydrothiopyranyl and valerolactamyl.

Unless otherwise indicated, the term “heterocyclealkyl” or “heterocycle-alkyl”
refers to a heterocycle moiety bound to an alkyl moiety.

Unless otherwise indicated, the term “heterocycloalkyl” refers to a non-aromatic
heterocycle.

Unless otherwise indicated, the term “heterocycloalkylalkyl” or
“heterocycloalkyl-alkyl” refers to a heterocycloalkyl moiety bound to an alkyl moiety.

Unless otherwise indicated, the terms “manage,” “managing” and “management”
encompass preventing the recurrence of the specified disease or disorder in a patient who
has already suffered from the disease or disorder, and/or lengthening the time that a

patient who has suffered from the disease or disorder remains in remission. The terms
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pyrrolidinonyl, pyrrolidinyl, tetrahydrofuranyl,
t etrahydr opyranyl, tetrahydropyridinyl,

wo edocabyrds opyri m di nyl, tetrahydrothi ophenyl, PCT/US2006/018682

tetrahydrot hi opyranyl and val erol actanyl. Unless
ot herw se indicated, the term"heterocycleal kyl" or
eneranpass gipdilating kel tmeshdlé,r®vplopmehfe¢11dfqrdymtmnruﬁutteat qlsease or

| Unl t di cat
FRHE, o AR P A it RS ety g i
het eilfintass lotheriizb Qﬁﬁcé@é& EHetHe “pHfnaSIuEOally K&eﬂt%lﬁ‘sahs” refers to

het er ocycl oal kyl al kyl " or “het erocycl oal kyl -"al kyl
S%*fl%?gar?% Qmﬁ?%l@éﬂ%f@}l ipadlyl aRgeptahde Ben laxduanids & tasssanﬁydmg
r t t
e b SRR a8: LA 600y “iBgb 8 Bmpceuicary
agueptablt base adlch'eon eaits rinelond=e baf aré het Ispied fol, Bt SRHS tade from
i sorder .i.n a | ent who has already. suffered from
ﬁ‘ﬂB ‘&Ps‘"e?é“élémo}l f%o‘iﬂe%’tesluﬁh aPigrsiyepdieR pRdzing er eigaic salts

n%jaﬁ@‘froﬁl Btk IN W9t i fc8Y: cﬁf&&rd}@ca%é ShSihe”"

i sorder rerml ns I n fem’ssion. encd

dh?ﬂdlub]atmn@ ethytenethapsing hotghuieue (Nmmhylghmdhtm) dmdr @’ﬁbzﬁﬁe

R e T T T

aSJatd&ﬁé Vﬂl%ﬁlcl asthailRI berzBfeshBb ML, RAZSERE! ﬁ‘lrbthgfs?hlbﬂlc citric,
prepare

acceptable salts" refers to salts
etﬁWHﬁ%&tfP@mCl @nmﬁmbl galacinrangog Igblcanlcdgluomrohmsglatamw

sy DOl S ol RE I el el iR, Pabico R dene
maﬂﬂnd&stulfnmsalhm&cj ierid) ?@mobu?ar%tﬁerﬁ@tph%hﬁhée%i@ 1I§ Rhonc propionic,

etallic salts nmade from al um num cal ci um
Gy life Steatif, sHERBS s fanilicosl fwicaiarars mdmndw@amncsmmcsamd

Sﬁ@éﬁgcrlgdgffg‘():{ gaﬁgﬁQnﬂ{}H’l%%(ﬁ%%?&elf% hﬁ&]{%}o?ﬁg,dﬁh%gf)ﬂ]o%c sulfuric, and
methhydselfeuic anids.e Examplesiof specifiv-sard ihyik glcugRHydRkchRide and

b
RTS8 bl G5 303 G b 26r Gt cbimabeue amaceutical
Sa&RE: CL3tRed] Ma@k PERiARNEAdG, PRE [‘gﬁfg Gnd! Re;?zP{g (,I he Science and

benzoi c, canphorsulfonic, citric henesu

Pragtied of Plianwraci ¢ 9tHf e oMack E;-djlahmgr Baitan, P41 19950 c,
droprom ¢,

ny i afstberiskafiitsn tod e Fprev it Breeniig s rovention”

coneenedhtt an abBSRBESILfsVRkSe a‘ib“dﬁérﬁ ’begihg fd éﬁffepm t‘fle specified
pantothenlc henyl aceti c, phosphofic, propioni
digegpg enydipard erswgm ighibiisionsiediass ﬂmﬂeﬁlamuyl daf the diséaﬁemmr disorder. In

o @it inaGhtl (AR ML Sbysassul foni ¢ aci d. Specific

non-toXi ¢ acirds inclu hydr obr omi c,
phodpiiessi athersvisefibdicated, angrophylactically effective amount” of a compound

is an amount sufficient to prevent a disease or condition, or one or more symptoms
associated with the disease or condition, or to prevent its recurrence. A prophylactically
effective amount of a compound means an amount of therapeutic agent, alone or in
combination with other agents, which provides a prophylactic benefit in the prevention of
the disease or condition. The term “prophylactically effective amount” can encompass an
amount that improves overall prophylaxis or enhances the prophylactic efficacy of

another prophylactic agent.
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met hanesul foni ¢ aci ds. Exanpl es of specific salts thus
i ncl ude hydrochloride and nesylate salts. Others are

wowedobAketaswn in the art. See, e.g., Rem ngton 'BCT/US2006/018682

Phar maceuti cal Sciences (18th ed., Mack Publi shing,
East on PA: 1990) and Rem ngton: The Science and
Pr actUndess othcPixe lmcﬁyatédl, Fhertem “P TN kmPary dnsiUsqfpr human

E‘%’%ﬁ nang)ﬁ@v éﬁleel?demqu% ?gl]t%gg r gg\d ﬁg a etig?rg{pé Iuglgg t}tlehassay described

it e IR pAsebaBwact i on that occurs before a patient
begins to suffer fromthe specified di sease or

di sorddess offisrwise |1md1¢a§¢ct, ¢hepherm Eshectis rirblénesteansprtar igliibitor” means

at or the ternms

e%%‘é%%%ggﬁglrlas ahpT i?% ef?ntll"%lggb%f hgme i ndi cated, a

'pro [Uiﬂd:ﬁ@the@\aisb nditdt€; theerrd MAbR{utd” Rh&PIERA Y deécﬁbe a
unt sufficient to prevent a disease or

g@ﬁwﬁ §igeture pr watet: relete adlphpatiresof dlal @b’u%ttl@dar\mctlhtyﬂmerem one
ofl} hﬁﬁﬂéﬁéﬁ idt %}:‘Iﬁ attéxﬁgls sBbstitel Wt\ﬁeanéhfinﬁéal El‘?o?é{& of RS Ctl%%al group

prophy ective anmount 0
sach @nbutniot hfmtteﬂexls ,ajelbdl, Gld&bﬁﬂé,,all&ix@ﬂﬁk@doyﬂdky, alkoxycarbonyl,

ofiEE U Eik Ttek OS] e toab A BN, SlvioRboyloexse
(@C(@;agyﬁ)la%de TREOYREMAiPL 8Py R 6>Aw1%y1§fa§rﬁ&1'h\yt’¢cmﬂ)NH

can enconpass an anount ves O

a]&b’bpﬁnﬂ(ﬁﬁ)@H@} ammlrﬁa@uwry, secqudepytanidaetiary eih ias alkylaafino,
BRINE oVl o) i o ot o oA GBI etk or
-@Bcoﬂ&mm@gn&aramﬁ!yl 2. t(L‘@NH%XOC@FIH -Akyd @cﬁﬁﬂla{l}qdaﬁ&ﬁw&H

t he assay described in bel ow. | ess
alaﬂqlléylwcg@onnld rarhoeyd, carbexylie ramd sq:xb@wﬂllcaqdramhydmde carboxylic acid

T T T AT N

(4. 0iGaGS, ed!Fg,,t-ﬁieCFgg)nhetsﬂébﬁcS/l huinefetal, WARHR (YERErY £hd secondary),
descr | beg&1 chemical struciure or noi ety, refers to a

isgeyangie, 1siqsyanaigketong, witrile.anitp, oxei Eh%SPMiBSéfﬁrnSLﬂﬁée or
sﬁﬁfnﬁnﬁl{o (et r% ?LTI‘PZ? es?df@h@ e lgl{ﬁgﬁﬁi néljallgp(;is tauryr]i%tllfonyl and

chem cal uncf’iona rou
anyiaikylsdfowl) saﬂmrdcel thial(edghytlde;dry| ihﬁl)e}fher)aduiﬂaﬂeal{ SPHCONH-
xycar bonyl , al kenyl, alkyl (e.g., nethyl, ethyl,
]% ﬁg t- butyl) al kynyl , al kyl car bonyl oxy

{ aI i Nku&l(%a%ﬁlsk?ﬁ?fégggn %%Mb‘élﬁ é%m ]?{Igé ve arnoun ”” of a compound is
an gpuegRyt Rpﬁi)clenam previdprithermysutis denefitan jheamitrhﬁtttolr afayiagement of a
dlﬁéﬁgg OIag'on%ltl or 0 c%lay or minimize one or more symptoms associated with the
disease or condition. A therapeutically effective amount of a compound means an
amount of therapeutic agent, alone or in combination with other therapies, which provides
a therapeutic benefit in the treatment or management of the disease or condition. The
term “therapeutically effective amount” can encompass an amount that improves overall
therapy, reduces or avoids symptoms or causes of a disease or condition, or enhances the
therapeutic efficacy of another therapeutic agent.

Unless otherwise indicated, the terms “treat,” “treating” and “treatment”

contemplate an action that occurs while a patient is suffering from the specified disease or
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aryl am no, aryl al kyl am no), aroyl, aryl, aryloxy, azo,
carbanmoyl (-NHC(O O al kyl - or -0OC(O NH al kyl ),

wa@a00baparhs (e. g., CONH2, CONH al kyl, CONH aryl , PEnuS2006/018682

CONHar yl al kyl ), carbonyl, carboxyl, carboxylic acid,
carboxylic acid anhydride, carboxylic acid chloride,
disoaden, whish edsducemhx B@k&nt}ebhthe d{seasg.or digetdwpxy onectthnane)of its

uani di no, hal gal k
9@@@% 9y retzﬁ %%rr%%w epr%%ﬁ%%eqféhe agﬁsaer %?lidﬁléry and
Secoln]@@és\é)othér%%mdi@it@d tl&ét%hg "‘ﬁﬁmeahss gﬁéd‘g@ﬁyemng as “include,

nitr nitro, oxo i ester,
baitiifearobi hingted (@’ end ths@zm—mlqlué@sr ﬂlamﬁa,e ssmb fmﬂaying as “includes, but is

B&F l}c' ug b Lﬁa‘@glﬁ’l)}f ;Hle %Hf\!l 8%%%%’ {h[g'sgr(ig rrbeamng as the term “such as,

bﬁuhéth}{ﬂll’tédto”t hi oet her) and ur ea (- NHCONHal kyl -) .
Unl ess otherw se indicated, a "therapeutically
ef f edinless ofimswise indieated, ooapomer: adieciivesimuediately preceding a series

o hbe A B BA A B AR UG DR Bt pise
“bpticiallggulbstitited Al Z8y10 Bﬁhétéroﬁi}ﬂ’ehﬁsﬁﬁ@hﬁﬁ@m@&ﬁﬂ% bat&fionally
wth the disease or condition. A therapeutica

spbstideed 9I@Ya%@ﬁﬁllb$ubat1@&ﬁ%mln & PRiionslin RbsHiAR hejgroaryl.”

t her
t hor Ao Sul o AATRE oL ANFON ohdla IR A 130t i et Bfppounc
naydst describedrheraimagjege mHmecomh&)ndiy sc&ﬂﬁ&d@trwhmd exik®Ms a single
erm"thera ut| cal I fectl e_anmount! can e
%Oﬁ‘a%ﬂi%%fs%n%e ARlyaReqrds fﬁ*& Bdiesl M@aﬁmpkhéeaﬁw “pyridine
ah@d 1’0£re AUrAS BY TR %aﬁ’i'hé GAASSePlo F&Jib%eaaxﬁs#eﬂr attached to

conditio or enhances the thérapeutic efficac
Oﬁmt:hﬁmcamqmap%tﬂmsage o phﬂab%é@i@fﬂhwh@mm@( usmrmiyl eahd “XOH,
r.e " and "treatment"
BRI BYEEE ecrehEhie Soe Arening £ SopupS fhe snpounds
pSHEIET-bN) Pyfidiam-bihddsReidid-4ed di sease ordi sorder, which
reduces the severity of the di sease or di sorder or one
or mbshoskd algosh Basanygtomshewi in @drasmmlth mgsatisfied

. . . q
BEARES7 808 AR hSET 0oy A RLomkBLRRY g pences.
addision rtmemscal boveds\ddpictedubitiesige 00 link Fataiel] fone dagibdiine

term Ecl udes" has the sane neaning as "includes, but

CPEOMRSES Potisingep a1, doublereizaiargmatia bonds #h valsees pEsmith Sructures
t}%ag fqp?%%ﬁteéggxﬁ%blﬁ& @it b€ of b cis 3{“&? @en‘ri‘e?fs l}ﬁv gvhﬁ%t | AdTid i hte

erw se | ndicate
starhoebtmseg (¢. gneithdbkley op destedi hngs)aerﬁ:en'ipaﬁ;e@f)ure Gtécoisciners and

t.o, be construed as 0 .each of the nouns, For
S (62" B adu e O oy Fe g butnes al samapwils Having one or
R bhird? Eerﬁ@ﬂs RhAA6Y0t sy tEstEBEHBAR S19hSR centers encompass

‘optionally
pure stereoisomers and mixtures thereof.

5.2. Compounds of the Invention

This invention encompasses compounds of formula I:
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substituted al ky, optionally substituted aryl, or
optionally substituted heteroaryl." It should be noted

WO b@b/1247ahem cal noiety that forns part of a | BETER2006/018682
conmpound may be described herein using a name commonly
accorded it when it exists as a single nmolecule or a
name comonly accorded its ragycal. For exanple, the
ternms "pyridine" and rid are _accorded .the sane
%ahﬁm&cm&aﬂwwpfa@lwit %@l‘aa%ﬁhé&ey £, athertipred i @n optionally

ARG DA 5B S8 s T O ASRR  .; ac
diBe, Bcadriiasl intdeperslantty NemﬂRth ia bﬂtlmublgrsphsssutb@ aeteroaryl; Y is O,
GRTRHD B CsT kol ibendsnyy Bngdhbhihes cximo, R ORs,

ClOIR, Y OYORY), eYeRYrs R ?q\r(mkgy %?%OZRA%%HR?% itn@eﬁ%%dently

attached to enough hy rogen atons to satl
hydrosnn,éyloaen, a@uo,tmo DR G KEO)R 6| C(EDOB3., G@)MR@BB)NIN(RARB) or

gqché},bls Pl e %égnn g d ?Jﬁj%subﬁﬁwgegc n;ﬁ aryl arylalkyl,
a\nahaapr; nsteﬂﬁwethete%ey&é bJ]!k?lS of 511@91 naab atana@mms
th one or nore chiral centers, i ch do not

lncifapméy@v@ﬁoe% plepRtipnally et@sgtuted/alkﬂ ¥ol, @adallsyl akslaed,

I [ mers and m xtures
Hf J‘S?%.%/}lef géc{é[‘r;ﬁggﬁgﬁﬁ 1%&‘ ;‘kyf hgtrﬂg’g%ﬁg‘& mlarly, nanes of
c onp @iredsnbuaitherg of ﬁ&: mtremion encdihpabesa@Rtpdtadd dfabrmfifda TA:
not specify the stereochem stry of those centers
enconpass pure stereoi somers and m Xt'ures thereof.
5.2. Conpounds of Inv hi
encomnmpasses conpo ds of or a l
phar maceutical |y cce ta ts[an ol VAt esR,
t hereof , wherein: an o i onal | )PZSub ti t\fRed
non-aromati c heterocycl e; each O D1 an IB
i ndependently N or CRl; each OfEl, E2Rand %3 is
i ndependently N or CR2; X |s 0 ‘Apnally substit ut ed
heteroaryl; Yis O C(O, or CH2; each Rl is
ahcﬁmhmmad@mitchlyy Mpmbhmalthmmmesahﬁe@ﬁ RA, ORA,

C(O)RA cgo ORA, Ce% 93% N(R ARB) or SQ2RA; each
i SPH Béﬁ@@ﬁ? PWEE B cyano, RA, ORA
C(O) RA, C(OQ ORA, C(ONR ARB) : N( R ARB), or SO2RA
each RA is independentl )f ydr ogen : optionally
substituted al kyl, aryl, & laryl,

het er ocycl e, heterocgcle al kyl , -heterocycle;
and each RB is J3 Y E R

By G _E
27 Rz E; -

(IB)
and pharmaceutically acceptable salts and solvates thereof, wherein: each Rs is
independently halogen, cyano, Rsa, ORsa, C(O)Rsa, C(O)ORsa, C(O)N(RsaRsp),
N(RsaRsp), or SO2Rs4; each Rsy is independently hydrogen or optionally substituted
alkyl, aryl, arylalkyl, alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; each
Rsp is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl, alkylaryl,

heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and n is 0-5.
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i ndependent|y hydrogen or optionally substituted
al kyl, aryl, arylal kyl, alkylaryl, heterocycle,

whedensoygl e- al kyl, or al kyl - heterocycl e. One PCT/US2006/018682

enbodi ment of the invention enconpasses conpounds of
formula IA: (I A) and pharmaceutically acceptable salts
and sarotfladrescdnyeassssfconpoohdseof fermmdapésses conpounds of
formula I1B: (IB) and pharmaceuti calﬁl y acceptable salts
and sol vates thereof, whBggin: each'R5 is
i ndependent |y hal ogen, cy , 1 C(O) R5A,
C(O OR5A, C(O N(R 5AR5B),| N(K 5ARBB),| or SO2R5A; each
R5A i s independent| yG N or Qarb By Ry

2al kil a)r(\ﬁ,

substituted al kyl, Saryl[, arylalkyl,
het er ocycl e, heterényeﬁe al kyl, or < Lveter ocycl e;
each R5B i s i ndependght |y hydrogen or? opttonal |y
substituted al kyl, aryl, aryl al(lf > al kyl aryl

het er ocycl e, heterocycle al kyl , al kyl - het erocycl e;

aad tharrriaseﬁic’éllﬁaatepmbleaahm amhs:ﬂ%es:thaqeof; wdsréinf Yiie ONal(@) or

QT ks EieBgH ey Shloefn ovics Roy iy C6o o ROl
Ry BRSO o QDR eocREER & aBabnd iy by e

optiohally substitiied erahdeylt alyldﬂgbd;ai]@mbﬁlemqyg}mhﬁyrocycle -alkyl, or

BT Setiisp s Pnendintbitikoeente P fltlysypyipad at

2BACHyRIB) SkylngE metéﬁwybleyh&mbfa@am@{ o@ RikyRRadktaéycle; and m is 0-
substituted al kyl, aryl, aryl al kyl aIkyIaryI

4net erocycl e, heterocycl e-al kyl, or al kyl - het er ocycl e;

fg(rjrru a%e%en%%ég %ghﬁ?gﬁﬁn‘g%gﬁ. ca??ﬁngggggfagre salts

and sol vates thereof, V\her@qS)g: eaclR{R5 1s

i ndependent |y hal ogen, cyanp, ROGA, A, C(O R5A,
C(O OR5A, C(O N(R 5AR5B), 5
R5AiI s i ndependently RBydr g or nalhy sq@stltuted

al kyl, aryl, arylabkyls laryl,” oc
heterocycle-alkyl jor IkyI heterocycle h
272 Ry
(D)
and pharmaceutically acceptable salts and solvates thereof, wherein: each Rs is

independently halogen, cyano, Rss, ORsa, C(O)Rsa, C(O)ORsa, C(O)N(R54R5p),

N(RsaRsp), or SO2Rs4; each Ry is independently hydrogen or optionally substituted

alkyl, aryl, arylalkyl, alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; each

Rsp is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl, alkylaryl,
heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and p is 0-7.

Another encompasses compounds of formula IE:

R4

Rely YR

I

Dy =~ E R
J/G1\ I\@ 1.02 | N 2
5

Ja J1//G2 R

_E
g7 2

(E)
-10 -
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R5Bi s i ndependently hydrogen or optionally substituted

al kyl, aryl, arylal kyl, alkylaryl, heterocycle,
whedensoygl e- al kyl, or al kyl - heterocycl e; and PCT/BSTOF018682

Anot her enconpasses conpounds of fornmula IE: (1E)and

agEaLmaceut ically acceptable salts and sol vates
epagraceyijrally pereptpblesalts ad ylvases. theizof, edeteil5Yiis O, C(O) or

ipnd - R5A, 5 @)
S R E™ R £ o R O iR oo
(RO (RsaRs) eNERwdBEH)) or SOMRpOeich B, efibilgpeabidntly hydrogen or
sgbrzaﬁl t uﬁ%d taI kﬁgél aryl, ﬁ{}il al kyl , alkylaryl,
oRuenally sybstruter atiyl, grxl-carilalipibyalkyleyl, heteyacyplst katerogydlealkyl, or
aB3CheBRBvELS: d I r Lopal ly .
B e oy o S R o DY 1B RE TR by B A subtiuted aly,
anbtasylebybladkylarst, betorpytle; litdrytyclonlksl, by kideh@a06yeld;@ind q is 0-
and g is 0- 6. Another enconpasses conpounds of
formula IF: (IF) and pharnmaceutically acceptable salts
and 2@bihat escoliRER tom) Iof forBRE i s independently
hal ogen, cyano, R5A, O 5A,d§8(@8 RHA, Iﬂé( O OR5A,
C(O N(R5AR5B), N(R 5Ala55§3% , or SR A; each RBA is
i ndependent |y hydrogen opty.onall y gubstituted
al kyl, aryl, arylal kyl, 28Ryl aryl , Sfiet er ocycl e,
het erocycl e-al kyl, or alyl-hetmst cl &, quzh R5Bi s
i ndependent |y hydrogen gr optiond2 y gubsti tut ed
al kyl, aryl, arylal k§FT_gal kylaryl, helergeycle,
het erocycl e-al kyl, dx a)%&yl - het eroBycl &s and mis 0-4.
Anot her enconpasses dptnigounds of fornmula Il: (H and
pharmaceutically acceptable salts and sol vates
thereof, wherein: Ais an opti &l 1y substituted
anldQhath SEBtidad1 ; Loo?N D2 i S :
_i.ndependent | még’?mcéﬁg%lﬁé’é‘gg&g?@%@e@% ‘glﬁe&elES °pch Rs is
ot L N o CRae SRR CONIE, SOk,

n r ;._eac : an 3 are
N@fé@%@h@rﬁ%‘%ﬁag‘? Rexp indepeudeatly dyégogerpy epfionally sehatituted
alledcdryilaryildk yIN6fig Sitidy ahiege _ :

yRary 1}’; 5’ﬁquR2 L BId e ﬁft%?%}%ﬁ’a (ﬂ‘oaélgﬂ,hege);%cwg}e, each

(Ci-10)al ky each s ndepen
Rsposindependently higopgamr optiohal Rastbstituicd digyBnegnirylalkyl, alkylaryl,

- | k t] | bstituted th
hefbhsRACReiBlde b MR o Mo Rl rabipdr it 1y
hy drAginer eay@ngassesrcoffpbudd ¢f fhyhul@Bf:i onal |y

substituted with one or nore hal ogens; and

)
and pharmaceutically acceptable salts and solvates thereof, wherein: A is an optionally
substituted non-aromatic heterocycle; each of D; and D, is independently N or CR; ; each
of Eq, E; and Ej is independently N or CRy; each of G and G, are independently N or
CRg; each of Jy, J; and J; are independently N or CR4; Y is O, C(0), CH(OH), or CH;;
each R, is independently hydrogen, halogen, or (Cj.10)alkyl; each R, is independently
halogen, cyano, Rz, ORa, or SO;Rz4; each Ray is independently hydrogen or

-11 -
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each R4 is independently hydrogen, cyano, or

(C1-10)al kyl optionally substituted with one or nore
whadoeget1ds Anot her enconpasses conpounds of f oPEOTIUS208K%018682

(I''A) and pharmaceutically acceptable salts and

sol vates thereof, wherein: Zis CR5 or N, each R5 is

(Cnotegikyldgphivhallshaubstitated veijhaone, orRﬁdkﬁ halegéys; €4dB)IRGiAindependently

OR5A R SO2R5A; h
HERREEE %Yﬁﬂ%cﬁé?@'ég?@ﬁ@twé@ﬁu it PGheameyt more hilogens; and
eabtOR}, istiHiGfnddnt ?f'hydﬁfg)éh cyﬁﬁcy |0"i‘|(@}’fo)all%ll ?il&ﬁa)ﬂly’substltuted with one

het er ocycle, erocycle-al kyl, or” al’kyl - het érocycl e
os ctic Repeensi ndependent l'y hydr ogen or optionally

subst kyI aryl,
heter’%%oﬁﬁ?%ng%r%g B co%fpgu%#%ﬁ H%lflagl heter ocycl e;
andn|505|fZ|sCR or OO4|R1Z|SN Anot her
encomnmpasses conpounds o i‘br nmulja HB: (K B) and
pharmaceutically accepta e g tsél vat es

t hereof . Anot her enc n'pa ses conyg gs of- foaruI a
HC. and phar rraceutléﬂ/ pt abl e~sal 5 éﬁd 2sol vat es
t hereof, wherein: i SeCR5 or N, each Bb i

i ndependent |y hal og %yano R5A, GR* E@%&)) R5A,

C(O ORBA, C(0)N(R 5ARSB), N(R5AR5B), or SO2R5A; each
R5A is i ndependently hydrogen €HAdpt i onal |y

aﬁ&' plé%l%%ag%\.ﬁgaﬁ# E%ertggfeg%alts c{gq‘?\lzalf%s rth%rﬁ%{; e}/ ’ % &sy(g}{é or N; each
Reasimdefreddesily indegan dmbj Bsah m&,@@q@)REA, @(U)QR@[ IO(O)N(RsaRsB),

N et P R Rise buitoRis indgpiyentiphickpasy orptienalisbetituted
afld; ol 1i ﬁ%%ll%fl Jllﬁéafy'f’ KeRroc fe Qeté’roc{cflclg by’gr Fé&#ﬁ%’tgrqcycle, each

|ﬁvent| n énconp 588
R(slamanem;lermlsl hygdprgepor aptnallpsubstiaged alRgl, GfyGlhrylekyl, Jtllkylaryl

J2 or J3 is N .| ot east gne O0°J 1, J2 and
3R TE bt oyl Pt AHtrocileyand A i &S B el 0-4 £ i
Nl OG, &, J1, J3,D1, D2, E1l, and E3 are CH, and

all ORL are hydrogen, then none of R2 are | ower

al kyAnother emeonipasses pbmyomrslso(f @rmube IIB: pi per azi ne, D2

and E1 are both N, and all R&Hanlg R2 are hydrogen,

then R4 is not cyano. R5&not r, "f Yis QO Ais
pyrrolidine, all OGI, C% 1.RD2, E1, E2, and

G _N Ei. _Ry
| \c’; Ry E;EZ
(IIB)
and pharmaceutically acceptable salts and solvates thereof,
Another encompasses compounds of formula IIC:
(Rs)n R
ol :
| G, \\[/N J Ei_Re
G2 Ry l ;/Ez
(IC)

-12-
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E3 are CH, and all O Rl are hydrogen, then at | east
one R2 is not hydrogen hi another, if Yis CH2, Ais

weekenazune, all OG, J1, h, h , D1, and D2 meBULN6/018682

all OEl, E2 and E3 are CR2, and all ORl are
hydrogen, at |east one R2 is not hydrogen, hi another,
anfl piannsc@tOplly ncaGpblealts aml ‘dvasd thereoftwHeedst ZanERs or N; each

R P B e B Ol IR A GEIOBe LR oo,

N{RGAIER), 108 STIR 5 | wapagris 1ﬂ@béﬁéﬁtl?h§&{)éﬁ{'&‘}gﬁﬁﬁm subktituted

the i nventi on, “Wwhi h" pertain to eatch
afl@l.l,ragyla@ry(aék}é alkylary[l /heperoqycle hﬂdrmyﬂe@)ky\lvrwrat]kyl—heterocycle each

lgg‘?sr gﬁepe tl&éﬁ%?o(%telq%g gtrlt | rsé{kﬁggﬁl:ka]oﬁgﬁta%\yfﬁ(y a?kylaryl
hetetodyal@l heterdenasé-hlkyt, o€ alkgnhaél‘bﬂﬁélé Canld@f 1§ DOTHHA 1@ CRs or | 0-4if Z is
contai ning no nore than two nitrogen atons (i. th

eterocycl e, which contains no nore than two nltrogen

at ongy, o11§erﬁp(?dlﬂlgﬁ"! n%tyché H}inﬁﬁ&nu%n%gﬁlgﬁésed By orm%lz% %I'A(rané HA—C as

nonocyc her ano
apropmsta)y at ]easltoﬁd of 51, @) 61, Beor 1345 Ns I phothérabd I¥ast one of I, J, and J;

iR BE R i 560} 25 o Bias. pliog 6 clprisdia s Ds, Bi, and E:
a%@ﬁhmrml%g Hﬂ/&’x{)gélpﬂéilq{oﬁe o?%z %fiet g{j%gﬂy "Th %{,&Rer ifY is

C[é -c]pyrrole. ot her, one
thAq @rpﬂ)dj@llhﬁ DX aaddE: R2e both Nylanthnll @fiB; bed R, bre lndeddany then R, is

RS arh Ty ekl O, Ay idnesal o @ €3 £ B R T Bk, and
Eélﬁﬂ:t@ﬂ&! andalll of &, Bate hirhogdi tHed aR1@st LSRSED g@trﬁ}Jd)’c;/ggﬁ‘)z T Bnother, if

anot her, Rl is hydrogen, hal ogen, or optional
Ysig 635 Ais pperziagl all phGadotiads, DiRand B, @%ACHnail of Br, E; and E; are

ngitiqal oflf{A a&%ﬁi&(’%%g gs:“?g? gl gs?]riaolt hﬁ@ggﬁt der if Y is C(O)

oD@H’Iz ok ad 1i1pe1‘azih6,talt ldabashealfk¥ land |G} iaNOLNerJ;, §2u . PAE,, B, and

and, for exanple, RAi s hydrogen or opt| onal
Eg Eﬁ?&éx%@@& & {Reyre hifd*i"&%’@fh‘?@rﬂt lepstione &n ippot Iryidmgey

subsifyt &6t

anot her . X P% %%b&dbnﬁa?tf §ft§1 % g%\{éﬁp‘&‘f é@] q%ﬁ]pe al%%n%aﬁla 8# @8 above
fdnmuaedagy L. IA-F, Hneoid HEA-C)when @‘prd)}hﬁltef @vitenlthe pariedlat formula

(%?ch 8‘ GL .%tndthZ élr% [ ndegﬂ dently N or CR3; each

3qs thy gnciety risrred fo); &8P ly N or CR4; each R3 is

i ndeﬁmentlk ¥ ﬁmﬁ 9EbLinktad ini

C(O RA, o? 0) N( R ARE§IF {'%Y %&% o g@ﬁk{‘m%m more
than ko mr_trqggn atpumﬁee] d‘émthleyerocycle which contalns no more than two nitrogen
atoms, is optionally substituted).

In another, A is monocyclic. In another, A is bicyclic. In another, A is
unsubstituted. In another, A is optionally substituted pyrrolidine, piperidine, piperazine,
hexahydropyrimidine, 1,2,3,6-tetrahydropyridine, octahydrocyclopenta[c]pyrrole, or
octahydropyrrolo[3,4-c]pyrrole.

In another, one of D; and D, is N. In another, both D; and D, are N. In another,
both D; and D, are CR;.

In another, one of E1, E; and E3is N. In another, two of By, E, and Esare N. In
another, all of E{, E; and E; are N. In another, all of E1, Bz and E; are independently CR,.
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hydr ogen, hal ogen, cyano, RA, 0 RA, C(ORA C(O ORA
C(ONRARB), N(R ARB), or SQ2RA; provided that at

wo emsti2ome OFJ1, J2 and J3 is CR4. | n anot her, pPONESIONEA18682

and G is N. In another, both Gl and G are N. In
anot her, both Gl and G are CR3. In another, one OJ1,
J2 ardd ag@hers RiNis lmdrmt hadogeit, ewooiahilly dubstituted)akyr dn bhother, R;

. t.h | I 2 d J3 d CR4.

it ORGABHEE o BPle R s A AaR or vy Sy uBaes O | y
su bsﬂhbﬂ@tﬁ& RE M&Idrégeﬁnﬁ&l@@ny oFsptiohalBRuRAfted eﬁféyl In another, R,
exanpl e, rogen or optionally substitute

l%lpﬁwan hﬂor %@@M@rRA RAAE gy o opfionalliigilsgiaried @i_kyl
opt ' ‘iﬁ%&tﬁeﬁﬁ&?%ﬁ%ﬂxﬁﬁllﬁl gﬁ’shélgha 8a%0t Bglgpﬁ;rllber(%teroaryl In

of exa
aﬁ@ﬂhsﬂ, D mtoﬁtiomﬂly}dubstitﬁte&Boblhﬁmem\be!réi lﬁft@baryl NinaMOtRE X is of the
f igs CHOH). In another, Y is CH2. Exanpl es of
#fic conpounds i ncl ude:

(I-(pyrimdin-2-yl)piperidin-4- é{l){f (trifluoromethyl
) bi phenyl - 4-yl ) net hanol ;
(4' -chl or obi phenyl - 4y|)(2 6}5“ hyI 4- (pyridin-2-yl)
pi perazin- 1-yl)net hanone; 1

3l - chl or 0- 3- met hoxybi phenyl -4-yl) (I -(pyri mdm 2-yl) pi

TeiRyi each oy @1 rad ﬁhmdependentlyN or CR3; each of Iy, J, and J; are

é{%})&ﬁﬁéﬁﬂw rt]:})%hé f%l%%nf) grl epencienﬁy Mférogélg rhlal olggrcl) rcc}),gneg Al, OR,,
C(G)RA WIOIOR A 7 @@?)EB(RQRE’X‘ N@RkRﬁl)' ¥t SOAR {; Pnfl ieBAHAR is FndepiMently
razi nmet hanone
oS Paloete. SHEHy RadORiay C40)Roy CRIR - YN RiThor N R, or
SO%RR rﬁ%ﬂsékg?% %tr}?/ o] ?f)JMJz(an % m c}I{“n 2-yl ) pi perazin-
y| Jmastotlzenoone; of G and Gz is N. In another, both G; and G; are N. In another,

azol - 2-yl) pi perazi n- I-yI)(4 (trifluorom
bétﬁﬁéf’“}"@%% 34 yl ) met hanone;

bi phﬁmﬂoﬂfer,\/dl{eﬂofoél 74 bd FlivRr aAghambs) BYS bFT,95md 7Y hoeRy Prn
era2| n- | met hanone;
ar(aﬂl@éﬁ,z |and,J3(§rynmd¢pmdmﬂyy]I§4p| perazin-1-yl) (4

'( o (Bt iol a6 e Pt b bl 2 amptner, Ry
is-ORp 4t fortesthitip Ry RlAdé Hycﬁogéﬂ ar%hbﬁélgns%bsututed alkryol 2(1 H)

(5-(pyrimdin-2-yl)hexahydroryrrol o[ 3, 4-c] pyr
-yl) n@ﬁ]_er R4 is hydrogen halogen, or optlonally substituted alkyl. In another, R,

is @ka ﬁror 0 p k???@drégéﬁrdg 0;9 Ff’?aé%’ %J‘)T?‘ﬁtﬂ)ﬁaea %ﬂ()'% yl ) hex
ahy dmoqypthet, ol o] G(G)- & pyothé] Y is CH(OH). In another, Y is CH,.

Examples of specific compounds include:

(1-(pyrimidin-2-yl)piperidin-4-y1) (4'-(trifluoromethyl)biphenyl-4-yl)methanol;
(4'-chlorobiphenyl—4—yl)(2,6-dimethyl—4-(pyﬁdin—Z-yl)piperazin—1-yl)methanone;
(3'-chloro-3-methoxybiphenyl-4-yI)( 1-(pyrimidin-2-yl)piperidin-4-yl)methanone;
(4-(pyrimidin-2-yl)piperazin-1-yl) (4'-(trifluoromethyl)biphenyl-4-yl)methanone;
(3-fluoro-4'-methylbiphenyl-4-yl) (4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(4'—chlorobiphenyl-4-yl)(4-(pyrimidin-Z-yl)piperazin—1-yl)methanone;
(2'-methy1bipheny1—4-yl)(4-(pyrimidin-Z-yl)piperazin—1-y1)methanone;
(4-(benzo[d]oxazol-2-yl)piperazin-1-y1)(4'- (trifluoromethyl)biphenyl-4-yl)methanone;

biphenyl-4-yl(4-(4-(triﬂuoromethyl)pyrimidin—Z-yl)piperazin-l-yl)methanone;
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2(1 H) -yl) net hanone;
(5-(pyrimdin-2-yl)hexahydropyrrol o[ 3, 4-c] pyrrol -2(1 H)

WO 2005(1847¢81- (tri fl uoronet hyl) phenyl) pyridi n-3 PCT/US2006/018682

-yl ) met hanone;
(5-(4-chl orophenyl )i soxazol -3-yl) (4-(pyri mdin-2-yl)pi
(S)B(Qalzemzyl -4-ybyriveidivadoipiperazin-1-yI)(4'-(trifluoromethyl)biphenyl-4-
ﬂlorobl henyl 4-yl) (I -(pyridin-2- yI)plperldln 4-y
I)maty HYGHEONGi phenyl - 4-yl (4- (pyri midin-2-yl)-
ﬁﬁf‘- idin-3-
(( ri m@?’l}h&xdﬁ'yﬁ%%ﬂglggj&@%%w[l 32 (12H)1¥1())§:6tpaﬁ0-1%lp WSIIFAP -
(t r| )mhmenfhyl ) bi phenyl - 4- yl ) met hanone;

AN y}’)héxah&zﬁﬁ’ rplyrrpo o[34 %jﬁ’ﬁo%‘ffﬁ)dg,g(63(3yl ) met hanon
( 6- ( ﬂﬁﬂﬂbﬂfn@et@yl?ﬁlfehﬁbpﬁquﬂglmamﬁyl )pyridin-3-yl)(4

pi perazi n-1'yl ) net hanone;

G ommheR ot bt by iyt Dk eepy oy eoiof, dictimol-

2 I | ) met hanone;
y bﬂ}pﬁlgﬁtg er%\éf)4 yl)(1-(pyridin-2-yl)piperidin-4-
(gl-(pymEmMHHMBhexahydropyrroloB 4-c]pyrrol-2(1H)- yl)ﬁ6 -(4-

yl ) 2&"‘% henyﬁ/pyndmg y)He%a%LQe 2-yl) pi perazin-| -
¢ ﬁ%lﬁ@fﬁng‘?ﬁhﬁmm@W)(““(p%?n&ﬁn!zp%sﬁlﬁérqélﬂ 2y RbRSHR2

(' shiogets pheny bhdXiiADyidin-aiyiypaperidin-4-yOmysthatiodé;n - 2- y1 ) pi p

bkpﬁg@yr%‘?@wg“ﬁ)‘/@ bédipzepan1- D)r’(eﬁlaﬁm@f‘ol yl pyri di n-2

R gD ST S e S5 e+
yr i nvomsthangaes pi peri di n- 4- yI)(4 (tr| fI uoroni etliyl) bi

bﬁﬂ%wi flglyhg 411?@“@%}’[}%%@%{* .‘/E}Hg?ﬂ}aeﬁm( >pyriniidin-2-yl)

(63(49&11&2)% (thfMbroRREIAABEY])pyridin-3-yl)(4-(pyrimidin-2-yl)piperazin-1-
rimdin-2-yl)piperazin-

1 yI )(]Z ethagenet | yor omet hoxy) bi phenyl 4-yl)nmetlianone;

(6f-§l| cgl‘?%ljb%gtﬂl}}lﬁl #%%@% %Lﬁﬁ.’)r@ﬁ %Eﬂsgﬁ}jnﬂet? 50! é/%)(met anone;
(%clpibmb;plwﬂylyél 6/13(]( @3ridin-2-yl)piperidin-4-yl)methanone;
(Zalﬁl tglnfblp}yengrlhf %(1 gy?ﬁr}ﬁﬁ{nozl ?f)glpgragln Y;{)gllethzeéllorll_g yl)meth
(3r4(; l‘dﬁﬁ@cﬁﬂ)’blpieﬁﬁwf &m@{@n&lalh)?%ﬁpgﬁEﬁW §f)191L3&1L13f0ne cl pyr
(5((t3rqhﬂ¢rgplmm[y§pmdh)1{2 -phEr(plrisidih-Paw)diperarie; 1 -yl)methanone;
(4bdp§ﬁ 5%%' ﬁaw&ééraémhl }%gp tol%pgfxq | per}%methanone
(42@?1&&1@?%&29@%@1 DYk IR Om iy RS DnfetdnbRd. Per
(1- (pynmldm 2 yDpiperidin- 4 ~yl)(4'-(trifluoromethyl)biphenyl-4-yl)methanone;
(3-fluoro-3'-(trifluoromethyl)biphenyl-4-y1)(4- -(pyrimidin-2-yl)piperazin-1-yl)methanone;
(4-(pyrimidin-Z-yl)piperazin—1-yl)(3'-(triﬂuoromethoxy)biphenyl-4-yl)methanone;
(5-(pyrimidin—Z—yl)hexahydropyrrolo[3,4-c]pyrr01-2(1H)—yl)(3'-
(trifluoromethyl)biphenyl-4-yl)methanone;
biphenyl-4-yl(5-(pyrimidin-Z—yl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)—yl)methanone;
(1-phenyl—5-(pyﬂmidin-z-yl)hexahydropyrrolo[3,4-c]pyrrol—2(1H)—y1)(4’-
(trifluoromethyl)biphenyl-4-yl)methanone;
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4' - (4-(pyrimdin-2-yl)piperazine-|-carbonyl)bi phenyl -3
-carbonitrile,

W(de%(lmtlihyl sul fonyl ) bi phenyl - 4-yl) (4- (pyri m dPEF/RS300§/@18682

i perazin-|-yl) et hanone;

b_lzlghgi?l-yl(é Syaﬁ%l%ﬁgégﬁgeﬁzﬁ 1yy|13ngerﬁ){$o?éy) rethyl)pipert dm
(R ¥ HBIATY. il RS B dtadtnd BBk

4-84- (p}blnhldih% $hbiyeraainy - ey bibhehy3-cAByhitdedi n- 2-yl)
(5 (?QﬁrIll}gI&;lrl]@pylgblﬁh@}yﬁ-425113)(|4)(py1@1@1ch1212r§ém1perazm 1-yl)methanone;

2 A B AR b BN i L aDpygmidipetrot ».
(’9/4(1)111413-6asd)phelhyl)(lﬁl)(p?ttlﬂn&hmﬂeyl)plperazm 1-yl)methanone;

% ?olré%-n%@gq}fgpgﬁjgg}?ll 4 %1){1 apyrlml 131/1r2| ?lll)llmglegdé I ylgme hgrrl&zel
1@~ (ﬂ(ﬁﬁhﬁdlﬁ@ﬂ%b%ﬁ%ﬁb ALaatoryiblgheh Py i Hithdidae2- y! ) pi

erazin anon

'B'-difhioea- &nzéthjflblpbcm)th4pj7|1é(l4y(lpyﬁﬁlydlyl(ZSleprrazmdnymnyﬂlﬁin(ﬂle

(
(%% 3B ﬁ% 722 )513(%1 @tyﬁg}lb B@y &l& 1Beraz1n S yl)methanone

(&(#bhlﬁtc@ﬂbﬁﬂ%hﬁfﬂ B-@/l)(4 (pyr1m1d1n 2- yl)Rlperazm 1- yr%mgthanone'
[)p I ne;

2-(4-(hi hen la%zglerlln
}'® Iorrpﬁo lpb@mylf4| dpmm@anazbylwraealynbydem [Joctpypr

i m di rrolidin-3- yl)nethanone;
(4-( >(Bms }%%}%I?%l ophen- 2-yl ) phenyl) (I -(pyrimdin-2-yl)pi
2ﬂé¥(b¢hmﬂe@‘bdnﬁﬁ)w:£mﬁl -yl)nicotinonitrile;
fl uorobi phenyl - )f4 (pyr|n||d|n 2-yl) pi perazin-

2T(ﬁ)ﬂp5ph@q3ﬂ gﬁ)élﬁ§y p1per1d1n 1-yl)pyrimidine; o _
oA LAy bl Rl 1) P
bi phghwethdngrel 3- met hyl - 4- (pyri mi di n-2-yl ) pi perazin-1-y
A YR Bhen 2 wDehud iR yheasridin- s methamesiy
' e 1 razifl
o SO0 APyt SR,
(2t flygrp ndlmphenyl 4-yl)(4-(pyrimidin-2- yl)plperazm 1-ylmethanone;
bl%hglﬂgf m?{rlif %%&?4% I¥llidlléll Z(ﬁyprqlaerpazqnq }%)IXG&IEIIIO%%I‘ azin-

;! 'i (el l
(2|( pﬁgzgf L(4 fl;:lo)Qonngt:tllqlg]r)]lﬁoigféér@lﬂ =Ry 1= (- yrinhidRL 2B h %L IR -4-

(6-( ﬁqhéﬁ%}ﬁhenyl)pyrldm3y|)(4(pyr|md|n2yl)p|p
bi?ﬁ L ¥1€ﬁ§| ng@&& %ﬂlpzelygglpﬁquIIbil)y& 2BEOPE; £ 1 uor onet h
blphe)lml44eyl§ﬂ ﬂlﬁ&llyl dlmy&nmlﬂﬂlﬁ}ﬂ‘}%ﬁﬂﬁﬁl -yl)methanone;

din erazi
(11@97(15%{‘6% n]-)P]tBPIS}"IhBSA’V (3ﬁ(@ﬂyPWhﬂ)Wnyl 4-yl)methanone;
(6-(3-chlorophenyl)pyridin-3-y1)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;

(4-(pyrimidin—2-yl)piperazin—1-yl)(6-(3-(triﬂuoromethyl)phenyl)pyridin—3-yl)methanone;

(4-(pyrimidin-2-yl)piperazin-1-yl)(6-p-tolylpyridin-3-yl)methanone;

(4'-chloro-3'-(trifluoromethyl)biphenyl-4-y1)(1 ~-(pyrimidin-2-yl)piperidin-4-yl)methanone;

(4-(2-chloropyridin—4-yl)phenyl)(4—(pyrimidin—2—y1)piperazin—l-yl)methanone;
(2',4'-difluorobiphenyl-4-yl)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(6-(2,4-difluorophenyl)pyridin-3 -yD)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
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(4'-chloro-3" -(trifluoromethyl)biphenyl-4-yl)(l-(
ryrimdin-2-yl)riperidin-4-yl)netlianone;
W@ 200622478 or opyri di n-4-yl) phenyl) (4- (pyrim di NPQF/YEI006/18682
era2| n- | -yl) met hanone;
% -di f| uor obi phenyl - 4 pg pyri mdin-2-yl)pi pera
&rdldb}qrybipb@nﬂlémd){é (p 2 xi} penariophd)wdthanpnedi n- 3

| 1-vyl th

SHY IR
(4'mhlorﬂ:b1phér[§m4hjﬂ§(®r(lpynmadlrll )2 yDpiperidin-4- yl)metl)lanone 4

e i perazi n- rimdine;
(b <Ehrohonr eI 3D RS ioin FaDaptibyrolors,4-clpyrrol-

h

E%r?rsl(%rylﬁopﬁbﬁ%) S;?PS. n-3-yl) (5- (pyri ni di n-2-yl ) hex
(h-lﬁmiTCbp{lF)rl);j1pﬁrﬁh144g{|l}®’¥(guﬂluor@tﬁbﬂi)/12bﬂbhmﬂhayl}nﬁﬁhanone
o1ttt B BIbRH - 4 oy ReviiarRoRpiperazine 1 yDmethanone
@ %etﬁ&lﬁ@h@nﬁ 4- %/1%(4 ()p%/rlmldln -2- yl) 1{/)eraz1n 1- %l)metha%one

-(trifluorone i phenyl = I'n-2-yl)pi
bipheavli4ryl(4- (ﬂgqﬂmlpfgnbm@ yl)piperazin-1 yl)methanone

lg(é p}1nE>%1 Q{r{)blﬁ,gPEWynml n&(yéf)p &e¥azm dolng 2-yl) pi perazin-|
bmhaﬂﬁwiy}(ﬂ(wﬂrﬂrdﬁﬁz%t Ny BstetidhyiréppHdiRuRRRdhdohey ! ) M
(31 Cblﬂf@%‘?ﬁﬂ%ér}%h@xﬂrmd(rp%ﬂ)mmndu%w)ﬁmﬂpaow| n- 2- one

T e —
€4 3h10mdsﬁlplnamlyl 9#}&)@4’4(13341115(11@1( 2- yl)plperazm 1-yl)methanone;

di yl ) met h
(%@éﬁéﬁgm %dryﬁplppyag%ry r%(%lr}@ogﬂmetﬁﬂv@%;féwm@mpw
@ -@hl&(r:cﬁlﬂ%l#%l I}"P‘)EP kS hydrf)s(%pgrl(n'bg(/i?ll 2n Iyll)alpengmyér yBPlggl@g%e
( emﬂmﬂmahéﬂé)@'(lﬁb‘fﬁm}im ﬁqyﬂl)mpe?&zm 1 pipestiambne; 1-yl) (3
blpgéﬁyréﬁf }lélklég Léf Bﬁ%)&ﬁﬁlg %1 %/ plpel};lz nrrletyllq)?nré?hr;gone
(L€ BTHBE PRI yRideH- gLy?)}y A RicR@I- ?'yghg;f%q'rygﬁg?ggr P9 %icIpyrrol-

4' - et hyl bi phenyl - 4- 4- rimdi
§/I)n%(t Tyém@epthan%ne yb (py

RLRBRBH e 5L B AL B RS 271 - -

(5(1ﬁetd121 A(plyrirhidoi- Q@m)enyIsl@tetﬂaﬂyc&oﬁyﬁdlﬁmylf(wrI m di n-2-yl
)hex dr opyrral o[ 3, 4-c] pyrr ol ) met hanone;
@ﬁﬁw@ﬂeﬁw@h Ebly‘l y me(hpmnedu n- 2 yI ) pi perazin-1-y

TP kT AU il
(4((pyndllnk23yk)]mpbﬂayin)by}){mﬁ(mﬂuérokﬂe}jlﬁﬁﬂ}m&ﬂ?ﬁ4 yl)methan01|1e |
(4n¢3§ﬂ§iﬂcén¥1)p1¥ &%(4( (5py?1m1 in- glll)lgrllperla:rz]m 1 yl)mg{hggctl{aem " yh
biphenyl-4-yl(4-(pyrazin-2-yl)piperazin-1-yl)methanone;

(4'-methoxybiphenyl-4-yl)(4-(pyrimidin-2-yl)piperazin-1 -yD)methanone;

bipheny1-4-yl(4-(6-methy1pyridazin—3—yl)piperazin—1-y1)methanone;

4'-(4-(pyrimidin-2-yl)piperazine-1-carbonyl)biphenyl-4-carbonitrile;

(2,6-dimethyl—4-(pyridin—2-yl)piperazin—1-yl)(4'—(triﬂuoromethyl)bipheny1-4-
yl)methanone;

5 -phenylthiophen-2-yl)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
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(4-(pyridin-2-yl)piperazin-
1-yl) (4" -(trifluoronethyl)biphenyl -4-yl)netlianone;
W@ 40060347ugli n- 2-yl ) phenyl ) (4- (pyri m di n-2-yl) pi PET/aZ2006/018682
-yl) met hanone;
bi ph | - 4-yl (4-(pyrazin-2-yl)piperazin-
(6- (§1n)q1é{lﬁm11h¢g 2-yl)pyridin-3-yl)(4- (pynmldln 2-yDpiperazin-1 yl)methanone

bgl?)ﬁiﬁﬁ% e g‘i’cﬁ}nrhy'yl)ﬁpé/ra%&“l (HYLABSm 2-¥1) pi perazin-|
() ghanilyid-tlit LB Bpbi ORISR ond -4

(ryrimdin-2-yl)piperazine-
1- cary@@i*ﬁﬂll%nl@nﬁhenyl 4-carbonitrile;

t{i }Sh de i) ?&%% %é) % g %@%@{EQM %S}X'lr%uﬁano R@fﬁﬂ%rgzn}/ H)ﬁ)metﬂgn%iné;

(B'&hmmbnphéﬂylapﬁﬂn (ByndinAyligiperanndi-yhidethbpdrieper azi n- | -
t han
e —
A

i
(§'-chloro-2'-fluorobiphenyl-4- -yD(4-(pyrimidin-2-yl)piperazin- 1 -yl)methanone;
TR R i A R
b%lﬁﬁﬂm/ Bfl'(ﬂr'(%if Bgcfu%@t}@@yn%néfn@ BpiP¥azih: {-DYietHatbdl: 2- Y1 ) P

perazin

(@)3(2- mmhykéﬁgmrd}m -2y ypiifyeratzing-hysrl) (d+-(ori Buorbinpihy Bbiphiemyl 4- y

) me
(21( r%}%% Plﬁe’z yl')piperazm|-yl) (2" -(trifluoromethyl)

(S) th@d’ﬂl)tj/l-4 (pyrioiidid-2 razml (4 chlorob1 henyl-4-yl)meth
chI orob| phe @’Wﬁﬁ g)r(nst iyl A e(n|gyr |yp)|nﬂ%|?1n0§e

blg}qew;réb 4eepyiidazr3- h‘ép]@gﬁi@ﬁ]el yl)methanone

é 24 n&mr}@tlrhﬂ)yﬁsmﬁ 3&%&99 lpg] %YA{ @M&i{nﬁ glﬁfgpefngj )Xlle% ainone;

razi

1((4' 4 ghﬂx&tdrrbbabhény&mﬁﬁmyla 4 (pywie il )-¢1)pipedaringi Hédib Gridtile; Pi
e 1.N-4-
(‘g H?é Ph%g’L f‘(mjl(@% %S)cﬁ srdimpethyld  (mymmidin-2-yPpipsragir bzi n

-l -y 1e;
(S @ met hyl - 4- (pyrimdin-2-yl)piperazm|-yl) (4" -(tri
biptheay] et hrier)- bityl-#-€pyrimiglin- 94y))pqiemzm}ﬂlql)methanone

(é}%&gﬁwggﬁﬁéﬁs%é%{%m d ndi% y})&pgrearmanz )me¥hanone ch
b?hslm%%’l(zgg )g';lx{ééﬁlgzp&f(pﬁﬁﬁidﬂl -S iR A2} iethanone;

(i@ fono- ﬂeﬂwpblbh@pﬁéﬂylﬂ"r}(pymtdlmﬂryl)inpdraz(m—l (yymétharding; 2
(Af YIJ}')Z‘IB{ gﬁr?ﬂ){ﬁg 8ra 161) gﬁgE@{Pg‘ilg‘é?ryﬂeﬂkﬂ)@ﬁ?}ﬂmflw-%ypplfglanone;

(4'-|@Blb&2 Br@ethylbagHeani-4 ng imidin-2- %/l)gmendm -4-yDmethanone;
(4. -chl or obi phenyl - 4-yl ) 3“ %m{ di net hyl'- 4- (pyrim
(3 &hlﬁlozzgﬂlyombfj@reﬁlﬂ 34D rieiHEm S piperazin-1-yl)methanone;

(2,6-dimethyl-4-(pyridin-2-yl)piperazin-1-y1)(4'-methylbiphenyl-4-yl)methanone;
3'-chloro-4-(1-(pyrimidin-2-yl)piperidine-4-carbonyl)biphenyl-3-yl acetate;
biphenyl-4-yl(2-methyl-4-(pyridin-2-yl)piperazin-1-yl)methanone;
1-(biphenyl-4-ylmethyl)-4-(pyrimidin-2-yl)piperazin-2-one;
(3',4'-dichlorobiphenyl-4-yl)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(3'-chlorobiphenyl-4-yl)(8-(pyrimidin-2-y1)-8-azabicyclo[3.2.1]octan-3-yl)methanol;
(S)-bipheny1-4-y1(2-isobuty1-4—(pyrimidin-2-yl)piperazin—l-yl)methanone;
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bi phenyl - 4-yl (2-tert-butyl-4-(pyrimdin-2-yl)piperazin
- 1-yl) net hanone;

W@ B)osheqshenyl - 4-yl (2-i sopropyl -4- (pyrim di n- 2- pCy/psmes/a186s2

zi n-1-yl) met hanone;
phenyl - 4-yl (2, 6-di net hyl - 4- (pyri m di n-2-yl) pi perazin
@3 fchyqrp%phmyﬂrdmé)@ (pynmldm 2-yD)-8-azabicyclo[3.2.1]octan-3-yl)methanone;

PSP D RS PG bl AR T s M doome
(thé'thsilbfph%nyllwpgmen@ﬁanz Yhbiobrabti- { HDfetaabpTet Nyl ) phe

anone

2 pyridin-3
@% (2-sPpropyl- %(pmlﬁm Divhawesazingl w4 1(trithwpromettybiphapiy)-g-

|per| met hanone;
e@#&ﬂf&é%l uor obi phenyl -4-yl ) (4-(pyrimdm2-yl)pip

(3§¥(mm1blphdm)yt|c§t}h}( bgpyrimidin-2-yl)piperidin-4-yl)methanol,
pyridin r| perazi

6- di et | -yl met h

zp‘ﬁglﬂw %th%ﬂaﬁwerazm -yD)(4"- (tnﬂuoromgthg'lsblphenyl 4

cl% ﬁ{e@haﬁoﬁé (pyrimdin-2-yl)piperidine-4-carbonyl)b
[ pI i enyl -3-yl "acetat e;

(D @EhelnptobiphghylA- yb(thsbbutyK Cpypyrithidir22 Whpipepeig 2 iylimethanone;
- t ; . g . g
(%' %@i@@ﬂ%‘mg@(hﬁ?iﬁwsdﬂkrzzyaywm@m#-ﬂ)@lpwcﬁ@s azi n- 2-

DACJifluorobiphenyl-4-y1)(8- d -3-
(( I, . uoaol clzphleg}r,obl %e(r?yn 4 m 5 E'IL{ 8( %Zﬁ)}c%dgphgﬂoﬁa)np? per a

zi n- ymnvﬂyamq‘lanone

T

(4 @ﬁmlﬂfn@yl) 144 ylia(zapansppg(ykuﬂu6ﬂﬂﬁétﬁ91ﬂhﬁhe%yuh)y@}n%ﬁéne

m(eélyl ér(ﬁ o?Wp%r@HWObm}Vny]G@lemlMrfpmli’lmlcnn%})l)lﬁp@fzam -2yc

| o[ 3 tan- 3-yl) met hanone,
(S)- ?% ajlc)ﬁ%orobl phenyl - 4-yl ) (2-isopropyl -4-(pyri m din-

(@(bphzq{d]lmmtm?nylbplpér)lﬂﬁt1hﬁlb((4nehlorob1phenyl 4-yl)methanone;

CWP%% fo%é(s(‘y (thlaZO gfﬁpl(pg%/arz{ndll r;/l)rzne hangrlleper azi n-
(4(—@0}{181'0\‘.@9;9&9@%12}515 E;?%{}' ﬁ;'yfihﬁdl% %‘ﬂ-’.@%’ BEGRA Myhethhddid;

trifluoromnet anone,
1-(@ ch&mp@f ﬁbong@hyrhyldarbblj}(l) 4-(pyrimidin-2- yl)plperazme 2-carbonitrile;

A RGOSV i it Dmsbimpng ) (4 -

A B O e,

(5- 91]11?@ Peflupzobipheny]- ﬁfyé)(&-épwnmdm 2-yl)-8-azabicyclo[3.2.1]octan-3-

|phenyl 4-yl)(
?hak%?n 2-yl)pyrrolidin-3 -yl)nethanone;

(S(ﬁaenﬁﬁndnmyl}t(ﬂqbymh@ﬂiz yl borkAn-(PYith&hatiode2- Y1 ) - 8- aza
p cycl o[ 3. 2. 1] oct an- 3- net hanone;
Chl?wb(p&v‘wld} We- @D’Pmlﬁ)‘@r ¥Dhxahydropyrrolo[3,4-c]pyrrol-2(1H)-

1- cag Ephenyl 4-carbonitrile;
4- 1, 4-di azepan- 1-yl) (3

4-(4'-@hloircﬁbipﬁmnghmyll)|- y@;b-lmhﬁny-lyl)ﬁmﬁhﬁmhﬁ none;
(5-(pyrimidin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)(4'-
(trifluoromethyl)biphenyl-4-yl)methanone;
biphenyl-4-yl(5-(pyridin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-2( 1H)-yl)methanone;
(3'-chlorobiphenyl—4-yl)(5-(pyrimidin—Z-yl)hexahydropyrrolo[3,4-c]pyrrol-2( 1H)-

yDmethanone;
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met hyl

1- (5 -chloro-2'-fluorobiplienyl carbonyl)-4-(pyrimdm 2
WO 2005024788 azme- 2- car boxyl at e; PCT/US2006/018682

(4- (benzo[ d] oxazol - 2-yl ) pi perazin-1-yl) (4" -chl orobi phe

nyl - 4-yl ) met hanone;

bieaphb 1, 1ch ey tp i Bipet b boihmmimmone;
T e T e R T e T

peri@hﬂm&mﬁk%nethanone 1-(5
-chl oro-2' - f [ uor obi phenyl car bonyl ) -4- (pyrimdin-2-yl)

(%;%érfh@rfmpmwb@@mfh}éﬂl (pyrimidin-2-yl)piperidin-4-yl)methanone;
(A ES D PON R 4 BYRLI L el per 221 -1
bﬂ’lﬁhﬁlﬂéLly}(Hg\iuﬁéHI(-ﬁ%ﬂjpmeﬁézmn-i=}ﬂ)rﬂetﬁan%né;i hydr oqui noxal i n
anone,; . L.
é‘? %g%ﬂo‘}bf 2-rigedB-popigeRdin-9ls ) (8- (pyri ni di n-2-yl)

By B g o AR O gty carboramicde

1- yl pn@t hanone;

2B B 55 Bl b <2 0P

‘11 g 4'Préi@ﬂré’% &th H¥ Bf the YI:n)entlon are specnﬂc proline transporter inhibitors.
pyriniidin- per

Pelswg quwfm momgftrynspmmdhlbpwsrlmmg BTAC o JopYess tHan2bbi)150,
5Q)trl LI yor onet hyl ) bi phenyl - 4-yl ) met hanone;
| e?%il >;I5 =(pyridin-2-yl)hexahydropyrrol of 3, 4-c]
pyr r Sbme (cotpoyhdsiakiba FﬂlﬁHhﬂunﬁé%Nath&iﬁ@ﬁt%&mél trﬁligdrheé Sis

yrim di n-2-yl ) hexahydropyrrol of 3, rrol
dg,tpmpql, By #ieanethod described in the Examples below with an ICsg of less than

a%m?@yll 541?(% (7g2??}a§@51%\%5 di met hyl -4- (pyri m dm 2-yl) pi

peraz nofe;
( ( Some ktbmpo’mdshhmdt sidmifichnidy Inhii) th&ldopamine transporter. For
i metli lp riniidm2-yl)piperazine-2-
e?&aé? BSQHC 8601? 16 Pt Oﬁme &Haﬁmﬁ’é%’élih%@ﬁ%ﬂlfmblt}ﬁh? depanpipe frgmsporter
W%th(aﬁlgg%ndéﬂo%é%tﬁrl tgéz% Jlﬂflog?@ F) i Irfp ér%!g% n['@hﬂ/f‘gso&%ermmed using the assay
dqscglbt)ct ini thé Ergrhplés bel))wet hanone

?I 5 Ih%?éf ﬁgl?%ﬂléndsii%l(%’lr?? f%lﬁ’é‘r%&ﬂnt%}’ %l%bgl)tet g é ycme transporter. For

¥ Isbffe@pérific YHoliRE BEAIpBL
ﬁg IsOr ks kl— ﬁ Bl B Zép(@rrgrt ﬂﬂlﬁJ(ltgilsr 1|nlr1r1lb the §lyc n)e tranﬂ)o)rter with

an Ist Py gﬁepﬂezéﬂl}an ahOl@aQ’fbdx 26nb e 10quMd as determmed using the assay

described in the Examples below.

5.3. Preparation of Compounds

Compounds of the invention may be obtained or prepared using synthetic methods
known in the art, as well as those described herein. For example, various piperazine-

based compounds can be prepared according to the general approach shown in Scheme I:
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2- (bi phenyl -4-yl)- 1-(4-(pyrimdin-2-yl)piperazin-

1-yl)ethanone. Preferred conpounds of the invention
wae@oedpeas fic proline transporter inhibitors. PCT/US2006/018682

Particul ar specific proline transporter inhibitors

have a PTIC50 of |ess than about 150, 125, 100, 75, 50

or 25 nM 3Jone corrpounds/‘ﬁkjl :?he muri ne
er

Na+- dependgnt proline t™ans 4 as determ n d b

t he eacribed in t e beI 0

I G50 _af Igss than aboui 150, 125, 100 or 25N
nMiaSorfd Conpounds do not SI gni fi cant I'V' i Nt bi t the J
dopani ne transporter. For exanple, sone specifiik

proline transporter inhibitors inhibit the dopam ne
transporter JQHx an | C50 of greater than about 0.5, 1,
2.5, 5,{ 010 nM as det erni ned usi ng the agsay

descri bedAnRt he Exanpl es bel ow. Sone

significantly i4nhibit the glycine trapsporte or
exanple; some speciti ¢ protine tya ord7eR i nhi 1“5?3
GZ\)

do not

inhibit the glycine transporter b an 1 G50 of

greater than about 0.5, 1, 2.5, 5,\qi 10 MM ms

determ ned using the assay described in the Exanpl es

bel ow. 5.3. Preparation of Sdmelinds Conpounds of the

i nvention may be obtained or prepared using synthetic
M@@wsoa@hmmppmﬁ@fmnulzak (Medrd Bsareliefredlasein) sedntacted

b o P AR iy e B S s S8R Sondiions o

5  peivids dompene B fdrmiukeh eﬂﬁtdblé ddnliftions ARMIARALIR ex@mple, EDCI,
HiQ(J_)Brrpound of formula 1 (D1 and D2 are defi ned herein)

tcyKh Benigs base w W@rﬁﬁmﬂné if remeontapted @ithagvanp@@nd 4 under

A A AV T

exammlud’d(PmBM,KxB@pIm\/IEEWer adat. and Hunig's base in
ound. 3 i en contacted with conpound 4

I t
und eya’gg‘l%t B¢ lﬁ%ﬁi‘ﬁea CEmEoyIKls ﬁ?’éb? BEepared gaprading tothe general

10 g%a[mlsﬁo@nbgéwlgtgcﬁeﬁgqﬁl tions include, for exanple,
d( Ph3P) 4, K3PO4, DME, water and heat. Various

pi peri di ne- based conpounds can be prepared according
to the general appéoach shown bel ow in Schene I1:

0 \||/ NS

N N 2,
o) J1
B(OH), 0 Gp=J;
O/ N_<\ Ve
Gyi—Js
N
‘J

G1\ ¢J2 — 11

Scheme I1

In this approach, a compound of formula 6 (e.g., as a TFA salt) is contacted with a

15 compound of formula 7 (Gy, Gy, J;, J; and J; are defined herein) under suitable conditions
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Schenme Il In this approach, a conpound of fornula 6
(e.g., as a TFA salt) is contacted with a conpound of
wo cooenbea4y (GL, &, J1, J2 and J3 are defi ned PeT/@s10D6/018682
under suitable conditionsto provi de conpound 8.
Suitabl e condition's include, for exanple, TEA and
td pavlvideCompound 8.8 Shﬂ;a‘tﬂdﬂ esnditiortsandlede, fértdx ame ey ®BACarid heat.

nder Lt ble condjtions to Vi e conmpound
qg}él? i'% Ehon coria tN.l ﬁgmpﬁt}wﬁ)ig éw@ﬁ%ﬁ%ﬂéﬂon«? prquide
cbﬂlpaﬂﬁ 1@01@9@%%91(«3 cbﬁdlhbﬁsmnema& %1; g&:@u n,31 BuEPin

formula 4 to provide the final , . Here,
C‘smrtoabd a0 @S)tﬂldm tomsacted with adempbund e&@mpula 4 ﬂ@d:quaﬂhe final

TR 2 SR s LSS RO b0, D

wWalsr@nd hsg&di um bor ohydri de) to provi de conpounds of
formula 12, as shown below in Schene Il1l: Schene |11

Conpdidasied snmaonndsplfmetlndl o hkradapedyndsr @p@bb@ongmons
14
(.% %u c?cﬁ%nﬁlf)%po %ﬁ?%%qé plsma@cér%)u ﬁ%ﬁ? Eﬁongula]ﬁ sh% e‘bmfow in

is a a Cco ormJIa

ScketnedHit (e. g., with sodi um borohydride) to pr OVI de
conpound_ 14, whi ch js then coupl ed under suitable

react i onco llt;On 2With a conpound of fofY

by routes
such as—that shown in SchéﬁE“VT—S?hene this
, a corfpgound of fornula 17 int acted wiz h

nd 18 under suitable reaction gitions to

de conpound 19. Suitable react i oR—€ondi ti ons

i nclRude, for exanple, potassiun1carboﬂhte in DMF. Sone
specific reaction conditi (gﬁﬁ ;]Dcan be used in the
vari ous synthetlc schenes “SHEWS ove are provided in
the E)ém%unés conFammg an ether link can be prepared by routes such as that shown

in Scheme IV:

OH
R
S
0 on T
G, _N G I\O/ 2~E3/ 15
I G
Jz\J1// 1 JZ\JfG1
13 14
o) R
\/:\
Gy N \ E
J/ BN //2
i GT ;
N7 16
Scheme IV

In this approach, a compound of formula 13 is reduced (e.g., with sodium borohydride) to
provide compound 14, which is then coupled under suitable reaction conditions with a
compound of formula 15 to provide compound 16. Suitable reaction conditions include,

for example, PPh; and DEAD in THF.
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5.4. Methods of Treatnent One enbodi nent of this
i nvention enconpasses a nethod of inhibiting a proline

wo c@adpong er, which conprises contacting a proPCTES2006/018682

transporter (in vitro or in vivo) with a sufficient

anmount of a conpound of the invention. Preferred

pr ol iGeenpouads@mtiging aanchdegoldedcdnybetfrepanetbyrogesseuch as that

%OGA? the rine ortholog thereof, or a nucleic acid
W%Elﬁél encodes a proline transporter and that

hybri di zes under sgrandﬁrd conditions to the full R,

| ength of either. erRerrbodl nment enconpasses a

nmet hod of i nproving cognl t i ve performance Rof &7 E2

human patient, whic §

patient an effective 3 3

i nventi on Qﬁ'p| es of O«)EQd (1:ogn| tive perdg

i ncl ude ed | ear nifag (®. g ear ni ng hore

qui c

and Eiﬁ% ved short- and/or |ong-term nmenpry.{ Anot her
enbod ppconpasses a nmet hod of treating;, managi ng
or preventlng a di sease or disorder in a hunman
patient, which conprises admninistering teft pati ent
a therapeutically or prophylactically ef~ep i ve anount
of a conpound of the invention. Exanples of diseases
and di sorders include Al zh&iheaie ¥ di sease, autism

L @HCTRTOEh. ougriBe oA f%'cgﬁeﬁ'éﬂ'twqﬁf ORI g under
mgtaﬁW@thﬁn(c%n&ltlonﬁ%ﬁirg%ﬂé‘ corﬂ%&ﬁﬁl Q}fé&‘ﬁﬁﬂ RLRitions

ﬁ@pham a, dysnom a) ng term menory
inchids, fongxrraplepaitasdiugoeadeonsid ImIDMde adver se sequel ae of

br ai caused by..for exa xyge

st ar \glgrt%%gﬁ&%{l AR ¢ é’Ylflﬁ Ol @abFﬁﬁqewg 1}’%35, arious synthetic
sdRbmesEiesut Aat atopBeded irdhs EkBinlds pe@sli on enconpasses

phar naceut i cal conpositions and dosage forns

conpri sing conpounds of the invention as their active

i ngr@di en&lﬁﬂl_&sﬂ.&ﬁﬁéﬂmﬁal conposi tions and dosage

forrrs of this invention may optionally contain one or

mor eOphsRadiaanf ekihisjinantiop caeinepassasr raetbod pf 1nh1b1t1ng a proline

SRR SR ARG S 2 A wi

sufﬁmelstedmc(tmt of a corapaind of wﬂldﬁﬁ.mél{tibn Pubreirb@pline ‘ﬁﬁﬂépﬂﬂlers are
arent er al cut aneous,

b |, t al
ST O CIE RN
mbﬁ%ﬁl@@l‘iatt Shédlled a pRilidetANSHRI B AR RIFR1HhES stRAdfd conditions

pati ent
to the full length of either.

Another embodiment encompasses a method of improving the cognitive
performance of a human patient, which comprises administering to the patient an
effective amount of a compound of the invention. Examples of improved cognitive
performance include enhanced learning (e.g., learning more quickly), improved
comprehension, improved reasoning, and improved short- and/or long-term memory.

Another embodiment encompasses a method of treating, managing or preventing a
disease or disorder in a human patient, which comprises administering to the patient a
therapeutically or prophylactically effective amount of a compound of the invention.

Examples of diseases and disorders include Alzheimer’s disease, autism, cognitive
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Exanpl es of dosage forms include, but are not limted
to: tablets; caplets; capsules, such as soft elastic

w@edoatiz414€ apsul es; cachets; troches; | ozenges;PCT/US2006/018682

di spersions; suppositories; ointnents; cataplasns

(poul tices); pastes; powders; dressings; Creans;

ddonddre(ese. , &ﬁﬂialflﬂyom ﬁnnlnag,crhmf)mngegrqgob]sn( @fl\gng) dasaltia, learning
rays, or al ers . liqui 0 e forns

R (8 £ SIS i dsial il eroalts HPBR4SE gFhomg el and short- and

168-teBRimerh &5 1864 DAHAHHRLASHABS ifGudb advRfY %%%lé%rof Bedin damage

aqueous |iquid suspensions, oil-in-water si ons,

causgdtbey for gxaiple) oxyigen starmation,drasmatis djuryl @rserokand

elixirs; liquid dosage forms suitable for parentera

adni trq; Dot Quit |ent and sterile solids (e.qg.,

cryst ) that can be

reco tltut dto ovi de sa r s
for g ega%ﬂa?ss‘?srpaln%ﬁcemc PP e sosdi? forme
cf)ﬁipﬁsllh’glfcb@@oﬁl’(ﬂ%lﬂf theSiuk éntionQs @E&iileacﬁfve bk db®S.r Phdrceutical

For exanple, oral adm nistration may require enteric
cOBREsIHYRS and q@ﬁeﬁeef@tm% plethisdnyspsion n@yecm“ﬂ@mll}f ¢Q§1mm one or more

pﬂ%gﬁaﬁg@tﬁdaﬁg X\% gﬂb %§ E)gc%% Qﬁt@sbe % a.l%% ceutlcal compositions

anot |ve I'ngred

andisihgle ahie ldeshgb forans Suptable iy orﬁlotdpldahtmtwmztl((e ghnedall pulmonary,

from d]agrad tive enzyrres facilitate transport in

spblingyprla Fegipa J%‘tcé]nf)r LetiDoparaniprt fe. e rubpaiaeais, ingavenens, bolus
aRgsniy

RORLE SRRl bERGA e, 5t bERgerkR oSRIRARbL 6% pptient.

nympbalolfgiosagc ﬁordfspmid«iien Hubare nbelimited . tRdetspoapins; @apules, such
e formused i.n th cut treatment_of a di sease

aﬁﬁ‘gﬁ‘ Bt TR % Bt o oSGl Hei@eBtonsh@bpositories;

odfifneMS; Bl REIsQPSHtibds);GRRE; 'p%%ef %sﬁn&oéﬁgﬁsfﬂﬁﬂrs solutions;

used in the chronic treatment of f he sane di seas

PEiches; agP50ls te.panasak wrals od bdabpes)f gelsn lltﬂl}d d@lagcafomms suitable for

P15t bba R B uBliaR RS B e fline afofusmidero s gr non-

alj@eoius Hqﬁudtsh@eﬁéiﬁﬁs dilSBafRer chNBS6M)Er Qmﬁé'r-l%ﬂ%dum emulsions),
whi.ch specific _dosage forns ehconpassed by thi
S‘Plﬁv@m aléqqelqu; 11911&?1@015%6@1@#@11%@? Eﬁ@rrpamntq:rab@rmmadamqn toa

@n@:‘ﬁtﬂtg%eh?e E(ﬁﬁ@? n% lélla)fsa nle%gtg ous S %écf P]thgagan tﬁhrg%onstltuted
td:’pniolxrlds hhqugl ddsagd formBPAui(ab8O0) patﬁnteﬁl(é&(ﬁhﬁ&a@oﬁ to a patient.
SLCB@%?EE ient Mce To detgrn1ne t he effect of

i nhi @nnhquleéblé Hhisanedepiadministrations Jior exsmplg; eral
aﬁlﬁ%ﬁéﬁ@ﬂ& 2 'c%@ﬁﬁ%’s tﬁg%t%%ee&t%mgtrécﬂ&t'ﬂbm
the murine o og t he human

degradation within the gastrointestinal tract. In another example, the active ingredient
may be administered in a liposomal formulation to shield it from degradative enzymes,
facilitate transport in circulatory system, and/or effect delivery across cell membranes to
intracellular sites.

The composition, shape, and type of dosage forms of the invention will typically
vary depending on their use. For example, a dosage form used in the acute treatment of a
disease may contain larger amounts of one or more of the active ingredients it comprises
than a dosage form used in the chronic treatment of the same disease. Similarly, a
parenteral dosage form may contain smaller amounts of one or more of the active

ingredients it comprises than an oral dosage form used to treat the same disease. These
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SLC6A7 gene ("knockout™ or "KO' mce) were generated
usi ng correspondingly nutated ES cell clones fromthe

w@rikB2NMS col | ecti on of nutated nuri ne ES cel | pCT/ofme6/018682

{see generally U S. Patent No. 6,080,576). Mce that
wer e heterozygous, honpbzygous, or w ldtype for the

andiptherdapd ine)lf}aclmmeelfmchﬂmwﬁmhy eldoRgabdRg byahi ivvngon sill vary
errrilnetrans sion of the nutant

1 QFeoRRE S B Peag G Pearemt s s et Boberrig See o5
R@m@d@r 'Sl PieRsRL A @.@z@%ésCPsth Ihenpck Pubfilifng #EGH PAJ(1990).

to a battery of medical and beh&vioral test

i ncludi ng those described below 6.1.1. Trace
6Condi§t¥é§ﬂl’nl¢£§fr ace aversive conditioning nmeasures a
form of classi cal condi tioning with tenporal

sepafdti o SLESAN=Beficibat Mict of a conditi oned stinul us

(CS) (in this cse an 80 db tone) and the onset of an
uncor@idetesming the ffest o inhilgling the N +d§pclmt proﬂna trafsporter, mice

h&%‘xgéz% WS {ocr%:)g: %QLI %Eﬁ%m%%g% P 1{921515 &g&% ga cl)f the human
ShE6Adrgese h1kgbkﬂd’ouﬁ’fdie"[{(b BiAlde) Aere gé%@ﬁké%sﬁﬁs&?}e%(ﬁﬂmgly mutated

th hi ppocanpal function or the cortex)
Eg‘é‘f@é clangs ﬁgmng qodleetingy Ofmwﬁ@dmﬂmdi&cdikclones (see

{F The test aninmals are scored
g@%ﬁgg@ e phidfy rkr{fhéé%é 7%?

culatin nt freezing tine as determ ned

by cqu:mtman\gex‘e rmeteebzfygemse REMOPRICNE RS vﬂﬁf(t%%“ﬁ)r {HeaRwhid allele
[ shown in

B o G0 O B ing teapi s Wi st conable of fg@rmlm fmsmisionof e
mORPAYIO UPhd ﬁﬁta&%‘l a@gd dcBo r%iﬁ% tglé ah&%rdcl\ﬁ erjde 1298 genetlcs

t he SLC6A7 gene aye | gni
The wisei weye pey estert mgelsaticappi medioa had joelwlcnerrtea@,tlnéladmg those

e.of 16 test aninmals) as conpared to their
de%glﬁbqet%goﬁé Yontrol counter parts (appr oxi mate: y) 30Th
percent for an_average of 16 control aninmals ese
results i'?ﬂ:h caT’é"‘cﬂCa"tnqﬁfé‘miEggous mut ant ani mal s
perform significantly better in this well established
t est THRET AVEUYR qulglq@@rg mﬁmmsa feorm of clayshcad comhumﬂ@ @ith

te 51ra! §e ‘ﬁ?z{tf?)g bﬁ%\;egrrln lﬂlic'en g%gc'croﬁ ggne 8nuluq\,£‘$$)l (in thig@gre an 80 db
toﬂe) ahlémlnmrset oﬂ‘dhtdm@dﬁdﬂdneﬁ%ﬂﬁﬁ.lus@]g) |(i(ﬁbthf§tca§3 a 03998 ’eleétrlc
6183-90. The pool filled to a depth
cuarpné 3152 ﬁ{%epzﬁa(ﬁé () tgmpgral “trace” (approx1mately 30 seconds). This assay
measures higher-order learning (usually associated with hippocampal function or the
cortex) by determining how rapidly the test subjects learn to associate the US with CS.
The test animals are scored by calculating the percent freezing time as determined by
comparing the difference between percent freezing post-CS and the percent freezing pre-
CS.

As shown in Figure 1, both male and female animals that were homozygous for
the mutation in the murine ortholog of the SLC6A7 gene displayed significantly higher
freezing percentages (approximately 50 percent for an average of 16 test animals) as
compared to their wildtype control counterparts (approximately 30 percent for an average
of 16 control animals). These results indicate that homozygous mutant animals perform

significantly better in this well established test for cognitive performance.
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tenperature of 24-26C, nmade opaque by the addition of
non-toxi c water-based paint. The "escape" pl atform was

wab@dti28@ cm hi gh with a plastic disc 18 cm i nPdi/arBN&018682

on top. The platformwas placed about 0.5 cm bel ow t he
wat er surface. The nouse was rel eased into the pool
faci ng the.wal IwhteeWaze of 4 start positions | abel ed
as N (North), S (South), W(Wst) or E (East). A

Vi deatyeagkiR O anSh& IR Eir&il G dol 8 ntdrB ididRid BRd 40 cm in
Wat er Maze i mage software (Actinmetrics, Inc.) divided

depid. ﬁe@le §.nMoris, éa&ﬁhu Nererur(an&/fgth@ds 1 hAZ68dGuailogre? ab\iP99, J.

ARt At SREDA s ERlef e pRpt o A PR el

t¢rﬁp@arekb SRBADETT, mAie oszPubgaysme addition df A &xic water-based paint.
araneters. Each tria asted until the nouse clinbed

{‘sscene’ prdempas dhoubd0 sedualywithaplestisslissd.8 gn iy giameter on top.
ﬁfo%%&%l#eﬁ%ﬁﬁttd? %rﬁlbgiof\ﬁfﬂpw er A fES O[;lgeﬁpoﬁ&%as released

erimenter er an
npl:bah:epboltfacmmg thieevabl fadrh oneof Astattipesitiods habeledahNt (Noaﬂh) S (South),

us ermai ned_on the platformf.ar further 20
\&inﬁ”ﬁ or %ﬁ#é?i ferideoragking pysterp comprisipg Siefapiera gyl the
WhitiM&7elif1aBt Soft S| AEﬁIh@tlrlcb ,Th&s YRhded (Ao 1%ntb b‘feequal quadrants

inter-tria |nterva the nouse” was kept in a clean
dcagmtemdse%E SWebE, hahiyW. Tt sdtwaye caleuletes thedatbasyi o reach

o et istats oy plidoa, o i SER DM o uBsEpecd, and
ofticd @erantekars.f or m phase; both protocols end with a 2 day

reversal phase. The visible phase generally precedes
t he HHagh&rpl pastadrutirihstiaeuse climbed enigithe platforrn a8 80 sedeads had

Sk B M BB SRS Y 5t o

onhéaste wake aﬁﬂ abithr Iﬂhmsit orRte plitforkl. eAtwhé bndBofM@kERkrial the mouse

cylinder 8 cmh x whi ch was put on the platform
rqrﬁened ap fhepr&%tfqrrrbfﬁ)r \frwr&ler e S%C@ﬁés o wisre 4 frigls wigh plagform per
o S B ! i BB AR LR s s

imhelehhda@nr;dbaaheamarmase the pl atf orm was no Ionger

mar k and the curtains were renove arje
ext r dmiERLy ol et RESE TP GRRIS MPrp e 3 et u@ﬁ%VlSlble and

hRRIRh pldid® ghlsesSiil the BRShA bﬂ@ deessa ﬁﬂﬁ&gﬁﬁtfﬁﬁﬁ bMade! béth protocols

whi | e the platformremai ned
end with a 2 day reversal phase.

The visible phase generally precedes the hidden platform phase. In the visible
phase, the pool was surrounded with white curtains in order to hide all external-maze
cues/references. During this phase, the platform was made visible with a metal cylinder 8
cm h x 3 cm, which was put on the platform. The start position was the same on each
trial, while platform location was randomly changed during the trials. This phase lasted
for approximately 3 days.

In the hidden platform phase, the platform was no longer marked and the curtains
were removed. A variety of extra-maze cues were optionally placed around the pool.
Here the start position was changed every trial, while the platform remained in the same

location. This phase typically lasted about 7 days.
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| ocation. This phase typically |asted about 7
days. Probe trials were run before the training trials

worooday47d8 and 5 of the hidden phase, and on dapCusf006/018682

the visible phase, and also after the last trial on
day 3 of the visible phase. During the probe trial,

t he mrdia‘tnamwms rurelmfmcthé tra‘xmrighaalp oaldagncntiiseo ﬂmeﬂsladen phase,
n the_ quadrant

aﬁ@a&@ 7 SF st sk rd Asb AR e oo b Ongica OF eipl phase.
Iflﬁfn ?x%ﬁe aid, hb Ela@ﬁﬁﬁ%? O&E‘d ﬁérﬂ?heslgcﬁg bnd ﬁle%ﬁ‘&{le was placed

qua rant was recor ded. rever sal on ea
I@fheznoahfagmgahq wal lnsthm]uedmnﬂmppmtq ﬁlgntth@plfatfoﬁm qtlatdrait The

| t | t i t
i S LD R R e e o TR P h el b recorded.
was nﬁwﬁdemsau PBaRPHIO SAchDFQURGE, 3 tialsert e, TN \@héﬂﬁrst trial the

the platformwas there on first trial and t
h’éérfﬁ logstien wag thersanieestit was injthhhidden phase.nlp the adxfefnur trials, the

| T
plfoph 3fss oied to e Sejre R aBhE] Gn BRHo VRS R DB Srpn was
thieed meﬂEst izl and ﬁ&d a‘gmhhn@leﬂﬁé\ﬁleﬁéft &t gight( d@f&ﬁﬁlg%}ﬁd&ﬁm for the last

\(ﬂq ontrols mce were first subjected tot
WP biTRe HPE Pesitian tuas R1vae fepitoposiisds dherlaifrm logation.

anal Yo (RE b Bds Wen RLE3RY @ nﬁng‘@%ﬁ and WT (n=7)

genotype effect on t o reach ver
cartrals, inzics weikhf@rst subgdcteefth dlodt vmhhe FHétfddm th?lQ) Répe&teﬁ?neaﬁutés (RM)

o FPEA T ATRBAFORANIRV ) T st s Veraspotspp cBfsoton ts Tatency to

rédcBBlattbith bvéd 11yiriatsher e was no difference bet ween WF
and KO subjects, but a significant decrease in the

| at eﬁh‘;/trw éffeqtrwS|E(10,aLc70¢b§ei7v pck 0.0AErthe Benotypak&ect: F(1, 17) =

OBSOBLEEE AP CITSE: R I p B SR iy, e

whathe differdree beaedan WRthe K0 sit|dets buﬁf?—ﬁ%nﬁcZnt%}ecﬂ%asfe in the latency
0.001. There was also a significant fect of genotype

Oﬁﬁt@ﬁﬁﬁ’aﬁ)abséﬁ’ﬁder F(1, 17) = 8.0, p < 0.012;
| nte Tni 9, 13

S SR S T R R S
SIEHItﬁemmeﬁ’scﬁafth)é aiafsoomthe NoerRlydo kdaick phitfostnf FEI0EBER = N2, p <
0 9&% g &?eﬁd was .detected so faster swi nmng did not

§IC PGP SR Sigpdfigant Bﬁ?qtafaﬁw&@ekﬁjl sepe otk 17) = 8.0,
Rug b ﬂﬁ%ﬁ&i/@%ﬁ& PRasG)
ptrl a{% W th &‘f form gv‘\ﬁylc{ﬁ d to ano]tdfﬁjg @Qﬁgdpé’ﬁ‘ia“ KO
subfectsdwld S(gnlﬁmtlgl alym‘ter(lltelhm)dssl'to dbarformf NesighiSiaint @ifksence in
sv%Hmmg speed was detected so faster swimming did not account for the faster
performance by the KO animals.

During the reversal phase, RM ANOVA was run on 4 trials with the platform
switched to another quadrant on each of two days. On both days of reversal phase effect
of trials was significant: Fi(3, 51) > 6.4, p < 0.001 indicating that both genotypes relearn
well. However, there was no significant difference between them on each day of reversal:
Fs(1, 17) <0.75, ps > 0.39, although KO mice did tend to reach the platform faster.

During probe trials, the percent of time spent in each quadrant was compared with

25% chance for WT and KO mice by non-parametric Mann-Whitney test. The first two

probe trials run before hidden phase the percent time was not different from chance in

-27 -



10

15

of trials was significant: Fs(3, 51) > 6A, p < 0.001
i ndi cating that both genotypes relearn well. However,

WO b@ca24mas no significant difference between tPENUSIN06/018682

each day of reversal: Fs(1l, 17) < 0.75, ps > 0.39,
al though KO mce did tend to reach the platform
ehasquadranDioriboth genobees.r Inaths thitdhgopetriad nin @f theififth dugedhidden

in each adr ant, was conpared. w t h % chance for
olfice: RO MHIEEAHAHIGHE 2 QB ISP BAR e AP Gice VT [p <
ofdsahd K@nﬁ’&a‘{pQ 6.608) $nd te ogﬁés‘i’t’f’eﬁug&gﬂﬁﬁnpw§ ﬁg%fgﬁantly different

percent tinme was not differ rom chance i ne
fopula@manst [ 510.83§.n genotypes. In the third probe trial

t fifth .d f, . hidd. h J |
quadrdreop Tt Beale e TR IdeR s bidfe B8R Bk anore
quftkiWhat WEabinfdh] BHRAEFubhECestdb1is tHAPhk obsdtded figference cannot

opposite quadrant tinme was _significantly different for
brexpipped by didfgenes jn viskd abibisiee oriswimrhingispeadeetwiean geaotypes.
mce |earned the hidden platformtask nore quickly

than ol 2TriBirition d? 43\ Rinlilid-ASi nf a0 SO LAY, L he
Gk i

genotypes. 6.2. Preparation of
(4-Pyrimdin-2-yl-pi perazin-1 -
chl or orret hyl phenyl phenyl | -zret be

o a solution of
4' - chl or o- bi phenyl - ic acid (0.1 g, 0.43
mmol ) and | -(2- pyrism , perag ;5{\%@\ g, 0.43
mmol ) in nethyl ene ride (3 m), was|ladded EDCI
(0.098 g, 0.43 ’ ¥id HOAt (0.07 g, N)\; mol )
triethylamne (0.07 m, 0.52 nmol). The m xture was

st r Mech Sobutich@fAGHIBroabighéHyea-saisdxstc weidioard, 0813 mifel) and 1-(2-

| ayers. were separated, and the organic 1ph'ase was dried
PyREdyhBiRezngm(S QY ga?-43 arpol) srwethiyleas ebloritn 63 mdk was padpd EDCI

L TP 05 TP 7 652
Thenskistewss stirtdd fot t@hours end ¥en (Mshdd witB BHne. HPh&afers Here

0,
s?ﬁ@at%ﬂfgyg%cg%%%h%ﬁas %lg'gd %grégézgglpé}ﬁ tsel_r!t)n'd c%hcse%trated.
T AR Bl bl e i 010 s
cellectes. Spwploal dataweas qonsiptantedith stounture. MS (M+1) = 379. HPLC (> 95

op0 RN ERChE s ds T v S e Tk D . o
-yl VCA4- pyri m di n- 2-v- pi perazi n- 1-vD nethanone : To a
sol ubi3on PhressdTaBbRBF COPYAifidMCI-1-pBebdzif-1-Wf- 83! )

)-f4- (4-

F
F7OF

The title compound was prepared from (6-chloro-pyridin-3-yl)-(4-pyrimidin-2-yl-

piperazin-1-yl)-methanone as described below.
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mmol ) and HOBt (3.23 g, 23.9 mmol) were added. Hunig's

base (19.3 m, 111 mmol) was added and the reaction
woameabd7asved to stir for 5 mnutes. After thi SPCT/US2006/018682

i nduction period, piperazine (4.52 g, 19. 1 nmmol) was

added and the reaction stirred at room tenperature.

Af t el6-thlerpipygidimd-yNA4hmuinsdint hel-pipaczineh yviyasetdaonte o a

sl i hforoif iRt 5o tnon ikl R &, ERCIW s2 8 239
niR613 aid HOB(BYS 288 @kBe %W%Pe SRIBT PREILE BARIFY., k AUETH mmol)

were washed with water three ti mes and once VVI
wap pdded andi tb@lre@vteqn wges@mweﬂ.to slérr fod 5 neinuites. oAftenﬂlnsaméuhtlon period,

PRSP S5 S L) 0B 8 o e

Atfte%mm@lfﬁﬁ 72( BOL@E; tBe red@iGn Wss dlit@wRR bilg] ackkhidNMR u%zét@p The
Mz, CDC3) d 8.49 (d, J=I. 8 Hz, IH, 34 (d, J=4.7
lq;gfrs V3P separatod, agd theJaggngs @Mowas q:xtgacte;zl twe(tgore yeith ethyl

st Sty Sl et Comather Tl 403 il gl once wia

b(lM!- Id}“red 30ér MpSER| filterat, and tamehtrated. =THe 2dde poduct was purified by
‘Sfﬂfir‘a nt of soJvent B - _0 to 100% wavel ength 254

ql)(l ograpigyyysing 20-25% acetone/hexanes, y1e1d1ng the product (2.05 g,

4 RYK {Husgglgng% ﬁhvp@ Sﬁﬁmﬁ gbdﬁ) pECIN L8 He, LE). 834 (4, 4.7
Hz080) T RS 2, SatH, om)yislseeltrl,,.f 5.1 1z, ), 6.57 (t, J=4.8 Hz, 1H),
5 07 Y b T S RE 3 BBt e e 3001
H@M@ &ﬂe’ﬁtlﬁﬁ Yimet01 8B $nid Qlrbidib e SQ%H%%C A6 &o%o} vv%@?l)gngth 254

nmol ), pot assi um phosphat e
nmbsd)umyerm@% m) were added. This m xture was t hen
?;elgglus n I’llr e, 4 ] "
cthgited: and nibRwaes %&lcu&?aésﬁa (6%}%&%%&@9 XI@@ ;Kaﬁﬁﬁﬁﬂl -2-yl-

mn the m crowave at 1600C for m nut es.
pipergin- bi)waethanompe|(bi2 g, 1.80 Namﬂ) wi@b tetkien mp wa DM (icsdml)a b this

<SUREESOAR L 6L LR S, G3F 2P )

whiet {em&dwera raddéd) NogiatRdvas thén Edgdsted RERG Wetko (g@ﬁsand the tetrakis
rified by silica gel chromatography using

ﬁ@@é@dﬂ@wwnﬁ @atatiam (9.426 gi %309 mmerl) Yias adsied @u@ themesm sealed.

TRe re%g’tz@él \Qgs lfe Y@g ;'ﬁlz‘?heslﬁl_c&(gvagvje?i Ii"%@(,( ’?PQ% r%/le es C% hg Tgagtion was

C((nspleﬂej—l) N 18aQH s@ﬂ;tloﬂwﬁas &d&lid aﬂld-&xtraﬁtleﬁ twidd w1ﬂ1=(&{£C12 Bldwed.
7.87.

Tl%_%z_ﬁqrrllb';i%%dsor(gﬁnlc .01?210318 pqgare Wpﬁhed gwgqb? 72dlggd4 ep&i? anq_goncentrated
Tid Qhdé Pl%du&"&'as p%ﬂ%d %9%1110% @e} clﬂ'&gaﬂg%pfl} 98n£’“6125 % acetone in
hexanes, yielding the final product (1.29 g, 85%) as a white solid: "H NMR (400 MHz,
CDCls) 6 8.80 (d, /=1.3 Hz, 1H), 8.34 (d, /=4.8 Hz, 2H), 8.32 (s, 1H), 8.22 (d, J=7.8 Hz,
1H), 7.93 (dd, J=8.1, 2.2 Hz, 1H), 7.87 (d, /=8.1 Hz, 1H), 7.72 (d, /=7.7 Hz, 1H), 7.63 (1,
J=7.8 Hz, 1H), 6.57 (t, /=4.7 Hz, 1H), 3.91 (bs, 6H), 3.60 (bs, 2H); *C NMR (100 MHz,
CDCl3) 6 167.81, 161.42, 157.80, 156.93, 148.18, 139.06, 136.46, 131.52, 131.20,
130.26, 130.17, 129.39, 126.20, 126.16, 126.13, 125.36, 123.99, 123.95, 123.92, 123.88,

122.65, 120.27, 110.69; m/z calcd. for Co1HigF3NsO: 413.15 found: (M+H)+ 414.05;
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CDCl 3) d 167.81, 161.42, 157.80, 156.93, 148.18,
139. 06, 136.46, 131.52, 131.20, 130.26, 130.17,

wa2®63744.26. 20, 126. 16, 126.13, 125. 36, 123. 9BCT/US2006/018682

123.95, 123.92, 123.88, 122.65, 120.27, 110.69; mz

cal cd. for C2 1HI8F3NSO 413.15 found: (M+H) + 414. 05;

HAPICretegition tringen= B JZF& nHEn ﬁgra&%tm'nf,\)”solv@ﬁ’aﬂ Henfo 100%8 evavelrhgtB 254
0 to 1009% wavel ength 254 n purity = 100% np =

U 108% TT dgaaeiGn of

(4- Pyrimdin-2-vl-piperazin- I-yI) (5 p- tonI pyridin- 2

- Yl qret pRppnGt i : §L

(100 nuy, g-

4905- 4907 Ot n THF (1 n1) was added |sopropyl

magnesi um chloride (2\Min _THF, 05185 m) at QOC.

After being stirre fo 4% a sol ution of

| - pyrim din-2-

yl-1, 236tetrahydro pyri di n- 4-

nethoxy met hyl am de (61 ng, 0.

The m xture was stirred at roomt

anot her 1.5 hours and quenched with

(15 M) and EtOAc (50 nml). The aque

further extracted with EtQAc (20 m). e conbi ned

organic | ayers were washed with brine ( m), dried

MpSO4), filtered, and concentrated under reduced
pres Jaraesolusion ot ﬁrlzrhnmif?elodﬂpmdlpr(b%mtg, 0.3h mnoﬂaﬁemg etlal., Org.

L?QS 6%&0‘5”9%9 (?dOﬁflnufﬁF fpm?) Wi sk hs\épl(o magnesmm %lox)lde M

i '5HFY @m@s ﬁﬂ)"atttd)%jZ Aftek beth /g@MfrbdtrrdMs -Rm¥tes P Qﬁl!itﬁﬁi Jf 1Lp3>ﬁmldm-2-
- met hanone (25 myg, 25%for two steps) as a whit

Y b,|2|,3d6 -tefrah ) R-RyCOT-4- canb@@ylmd theghox§-niethyllantiie (68 Iﬁg, 0.245

H‘EEOD T’a?-{j“?deﬁ gﬁe (I}H(E%é Yyﬁas gcgre%lggt ?ﬂm}_%én%eratgre fto%FL artqﬁwrg S5hours and
qitdnchdd with GEditidn bf wafer 665 ful)and BtDA NSO &), CTb adu@bus phase was
C14H15Br N50 | Mk?%g 349: Found: 349. Follow ng the

fygthes piracindor ¢ f29ymbh Thegemkined esganiclayers eee whshed with

R Ol B0 e i

tHecbrudk proﬁlo@_'fﬁgi.s n2atéfial I&s @Englﬁaé ‘gjt cdrlhm;ﬂch%nﬁcﬁ%rzaﬂ;hﬂyyi

%Oﬁ/ﬁ@zﬁ A gize iﬁ-F?@%HYF%@H-Zéylmi-?zﬂ@idﬁ%{%ry@ipﬁrgzr&- I7g)-
gﬁl?rr_llgné_@g 5&% Zg% rrg\z% frsfg—: ?)OC‘% %%'!%Qd[ hﬁ'fulMR (%%13, 400 MHz) 6

8 O5(f, TED)[ &tawal QH= BHArHLzZ, 12 H}o r7[9jsr(nd QI’}W)NBVIU-(GJ-— 6.4 Hz, 1 H), 4.84 (m,

2eD 08 s TED 4 g\gfggf)‘}/ L3 2 I TEEORS IS caletd. for
(ﬁ{&]ﬁm}@ [RRERY 3ad; Fofin® ot et rahydro- 2H
Following the general procedures for the Suzuki reactions, the title compound was
obtained in 69% yield as an off-white solid: 'H NMR (CDCls, 400 MHz) 6 8.92 (m, 1
H), 8.33(d, J= 6.4 Hz, 2 H), 8.05 (m, 1 H), 7.54 (m, 1 H), 6.48 (t, J= 6.4 Hz, 1 H), 4.85
(m, 2 H), 4.22 (m, 1 H), 3.12 (m, 2 H), 2.44 (s, 3 H), 2.02 (m, 2 H), 1.75 (m, 2 H); MS
cale’d. for Cp1H,NsO [M+H]": 359; Found: 359.

xylic acid

) was added.
rature for

ktion of water
ase was
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[1,2"] bi pyridinyl-4-yl)-nmethanone as descri bed bel ow.
3,4,5,6-Tetrahvdro-2H| 1,21 bipyridinyl-4-carboxylic

waeiod/1pEahoxy- met hyl am de : In a seal ed tube, REI/NEM06/018682

am de (0.5515 g, 1.927 mmol) was taken up in absolute
et hanol (10 nl) and 2- brormpyrldl ne (O 19 M, 1.927

added: Th@,.l ioﬁg 150C for at
| east 48 en diluted with
CHz2dl 2, mashed with water andgbrine, dried over MySO4,
filtered, and concentrated. Tie crude product was
purified by silica gel ¢ e pRY using 10-20%
acetone i n hexanes, ] gduct (0.1375 g,
29% as a brown oi A 1, 3) d 8.17
(dd, J=4.9, 1.2
Hz, IH), 6.58 (m

, 7.46 (m 1H,l'6.66 (d, J-8.6
4.35 (dt, J=13.0%2.9 Hz, 2H),
3.74 (s, 3H), 3. 3H), 2.91 (m 3H), 1.83 (m

4H); m z cal cd. E3HION3O2: 249. 15 found: (M+H)+

250.05; HPLC retention tine = 1.533 mn (wavel ength
220 fhy titlpgeinpgund was propared from (4-bromo-phenyl)-(3,4,5,6-tetrahydro-2H-

= - phen 3 [0-2H
2 s E N Tidndiofe R frALEARMORO 2 L
1, 4- 3141;)3 emmamcﬁaeﬂ( 0. 2%@dnoy1914éarmmlh): acid Aethygy-plethyl-
THF ( was cooled to -78C. To the cool ed
_@éd_eutlp@rﬁealﬁd Bihey Meinrel @mid(EiOéSM Enl A&%aveal) was teremjip in absolute

e%aﬂé‘ﬁl@%i And%ﬁro?&ggggﬂfeqe il %Qs 81 bfd e't%amme (0.81 ml,

stirred a on 0
5384 nom6h twere addedr @he Heblelwaa' s]ahieqbymd Hd:angd at450AT fay ldast 48 hours.

d h | - 497 I in.
3% 'ﬁ%ﬂg%y%sxr t@tsm@dﬁmrﬂ agéé]?h‘@?ﬁhﬁgﬁ’é@ ERE n@lﬁrﬁﬁieover
M@t ERBred T Joﬁé’é}ftﬂa% St lchRR R duct s bRifich PUlisa %éé d

Cuntil conplete. The reaction was guenched at
chrpmtakeegrahgi usingnl 0620% cdi@he inhemhnesayidldseg the atalcNAHGDS 3, 29%)

o4 ot 1 R Hhdt gt Eoar B0 fud v g e 11,746 1),
feil( t

O o If PR I 9'3%??3*3 85y 33206
35,61 ginen, FEihe:Sartas 4 bt fohléluﬁ@blhﬁ:t 260.13 20ndg (M-+H)"

o 0SB 3 A S ity
g 46(4-Blroﬂ15')phel§vlﬁ(73(4 9.6- t@ﬁgﬁvzh‘é'-@H ﬂl@'}bllﬁfrﬁﬁlﬂﬂdvl)-ﬁfe@laﬁone A
sqlpjion gf 1.4-dibromebynzene®. 2233 g, rzmot) ip aphydroyq) THE (39 ml) was

g 278167 Tl Mo, T g8 Bislts, 0.47

07748 niflol) W€ added HbpWike, 4d. tHbreadtforDstirredlaz - TACHr 49 Biinutes. A
soc1:111t71c|>_1|al Zthrh’e\%cé)l 5,6-tetrahydro-2H-[1,2"bipyridinyl-4-carboxylic acid methoxy-
methyl-amide (0.124 g, 0.497 mmol) in anhydrous THF (3.0 ml) was then added
dropwise to the reaction. The reaction stirred at -78°C for 3 hours and at 0°C until
complete. The reaction was quenched at 0°C by the addition of 1 N HCI (5 ml) and

saturated NaHCO; (7.5 ml). The mixture was extracted with ethyl acetate, washed with

brine, dried over MgSQy, filtered, and concentrated. The crude product was purified by
silica gel chromatography using 3-10% acetone in hexanes, yielding the product (0.1220
g, 71%) as a colorless oi: 'H NMR (400 MHz, CDCL3) & 8.16 (dd, /=4.9, 1.2 Hz, 1H),
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344.05 found: (MtH)+ 347. 1; HPLC retention tinme =

3.205 mn (wavel ength 254 ran), purity = 100%
WQ 3004/134768 Tet r ahvdro- 2H-ri . 2' 1bi pyri di nyl - 4- y| R{EBUS1006/618682

| uor onet hyl - bi pli enyl -4-ylV nethanone : In a vial,

(4- brono- phenyl )-(3,4,5,6-tetrahydro-2H[1, 2" ] bi pyri di
7r8yl(m42%k/g 61Tahfmmpme16((ﬁl @H%@(@Jéﬁ%lmm 6/\@5(&1@%@617 5.1 Hz,

To thls solutlon boroni ¢ aci

111 8Bt 18.1480 T, > Gbmaabrh hios pRBASA @ £ 15782 He,
%?xt ur@’?j\as) ngas l\qgéu‘gil)ﬁglf nP?rzgg%%dZO Pﬂ’? 7L 137k53é134 57,

182, Q&macgwgpm@&amuﬂe 0|9al({)7a3zl4 L4|ﬁ10$043)ﬁd,328g)1 th/9 t&84d. rfnnC)7H17BrN20.
wa a e an the via sSeal e The .r ctlon
3%§% éamét ME 340 L HP o Rtationing = ééﬁﬁ ngip; (Fave i%tﬁggﬁm%

?19‘: ,Was added and extraction twice wth CHO 2
Iovve The conbi ned organi ¢ portions were washed

Wit h( 33445r6eTettkthvdm 281 28bipridiapH4-yhn@etriftumredethTHeiphenyl-4-y1)-

nifiegcad By CRerRe-shersl et brie R tibemtae Typuridingl-D-

S
niﬁlfwlgn&é@ogi 063494 oqt84(nQnQ1§3vag gak%g‘)é@ 11@§)ME\0¢15&1€1) mb Iﬂﬂs sdliiition,

beromv; acifl (03&%63, Hzl602mylol),7pows1@§1 phqsphater (Qsl.Ll 18, 0 SJSJmol) and

e‘r ((:) Egml) élezle%ac{dgd j‘ﬁ% I%lXEé‘e \x%{gﬂen élegzéqséc{'%sugghl oéen 8T1'f tetrakis
tri}b‘henjll ospﬁu%aﬂddlmnl(@mllg, @0084‘121m01)‘1)/as a?dd%é a(nﬂlthé H)al sealed.

H% J=13. 1, N(
T];e 1egc‘gon wagtheg heqxtpei at 8ld°§4foy( hs hqnpqy A,f,t,eg cgap]@@on,fld}l aOH solution

w%ﬂ&&d%ﬁ@%gact@qyl‘% 1\%@1‘(’ @fjl ?\fl\zlal\fglg%ﬁecﬁ t’%lgez%%blﬁgﬁl'&gamc Portlons

retention tinme mn
werwadid Gvith. brizreg hiaed tfi lten:dpzﬁnd concentrated The crude product was purified

| I 2-Vvli
bi(/ Fﬁl‘g%gﬁ“gﬁ%‘%ﬁ’f?)g@ﬁﬁ% 95)15 S % Hé ﬁsweweelc{% fhg final product
d 1
gi%g | en I)?éjﬁ%rl ?pyr I% go%MHz CDCls) & 8.19 (dd, J=4.9, 1.2 Hz,
1m) )aoa)&(ax U@IS 5 Hb 2H) e handiy, 781 @deser.b MIHQIW (d, J=8.5 Hz, 2H),

785 R BV bt BytLgh B er'f@%ﬂ@ﬁ&?&i@%fﬁ 56 Hhla e

s} h o0pMk) 13
Je%:ﬁg jc.[gﬂgo%jllzk? %0%4%(111#1 1d oc h@grhl %ﬂéﬁ(@lmS b Mg’ 18% = HZ ZHB £92(dd,

Jet.3, 40 E@zdﬂdwwr(mtlﬁ)am &lqdl f@:;:ngnysz mw|16 fmulﬁi (M+H)

P RERGI SRy st eggiae+ 15, Bifoio0 o7

eq). The resultant yellow solution was stirred at room
tenperature for 5 mnutes, and then
N, O di net hyl hydr oxyl am ne
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hydrochl oride (766 ng, 7.85 mol, 1.2 eq) was added,
and stirring continued for 92 hours. The reaction

worRoobueg4svas diluted with 100 m of ethyl acetBtBUSI006/018682

washed sequentially with 1IN ag. NaOH, 1N ag. HO and
brine. The organi c phase was dried over Na2SO4 and
concéré. r aPeepdratigh of (b Pyiihidiik2eyl)viperidined-y¥i4-4- no
further purifihbehéthlphéiy Ll%@bhvl\ﬁﬂsthdhﬁﬁ@ ved In 1:2
trifluoroacetic acid/dichloronethane (9 m), and the
reaction mxture was stirrep at anbient tenperature
for 17 hours and then concepntrated. Ether (30 m) was
added and the mhite s. i o e'h~Rormed was col |l ect ed
by filtration, gy wit and dried to afford

1.50 g (80% i d\ s eps) of
product : 400 NVR (d6- DI\/ISO)
8.25 (br s, .69 (s, 3 H,

(s, 3 H, 2. 98 (m 3 H), 1.65-1.84 (m 4
N- met hoxy- N- et hyl -
1- ( piFhe tilld compedd) wasmepated from:-(d i raplming ) 1-(rimiding-e

| b d ,
yBbigRrigi S e iagonc s oot Bt df e (634 mo. 5. 35
Mol N-de@@Xy-N- fﬂeﬁivli'b’l{)éﬁﬁlﬂéﬂcgrb%gzarmde %@nﬁtﬂﬁ%f’Nz é‘? Q) ,

and ethanol (21 nmi)” was heated at 100C in a seal
btl@bﬁcaf@ﬁ}’lgompamilc athie(1r5ag; i Sdrmmiok tluagg, Weisdimdifppdedinopropyl)3-

o R BB 1553 ) B DRSS ot

(M83 gr9.8nehnkvslj N8 eqpl ﬁh&ﬂI Nsaefhethl?@%mlaa @z@ﬁgaﬁﬁttfe%ﬁe%%th N,N-
Col utmm _chr omat lica gel, 50% - % et h

0]
dlé%@?%ﬂé@“?ﬁé%ﬁﬁ@s(g 6@&% 2 22181191 69‘?{)’/0 Thesteayltapt yeltoav Solution was

SRR oAb ORLAhFS il G OETERY iy S
hgdrbutdotide} 766 eig, 4.85i rﬁmoli 1d éc[)ivﬂa.s adaey, raﬁ?l stitialBohiiitdl ¥oro2

25115400|\/H21HN cnd 3) J = 4.7 Hz, 2
% IGEpagtion Ryxiurg was mluteﬂ wigh 100 lsb0§ ethylaceppte andpashed

se%ukﬁhal@ with { & aq3 N’a‘bH,% Igéq.(ﬁtl ahd Brinel THR oréan%c pﬂa@: W%.S dried

o'(erNaB&?@nmpimmybI)t(dte& mygivmmdﬁhwla}chlv)qsiqsed Wdhmoéfuﬁﬁbrthﬁcatmn.
none A.sol u i br onpben (2.29 g,

ol Thi 0 Wéacf) s %@dﬂﬁlmmaﬁal&ac ietcsishad il and the
I'CE&EOH! mihete Qvé@ tidthd bt QhM%t(témﬁerMuké‘fd? §% %Bﬁl% antt 'tl§enrgoncentrated

67 mmol , 5 eq) was ad dr opw se. e reaction
Eﬂiek £39rral) wees a§d¢dr andthewhitg 8@1@1 thchzf@rrmndnmse@neetndi by filtration,

R R B Y fTorc 58 0ol 24t gl pure
pI(oauo?%B 400 M4 1H WMR, (dngMSO) 3 s‘SFdEr §3 1,8 tw@r @dldﬁﬂ 3.69 (s, 3 H),

opwi se via a cannula. After hours” a
3,3@&1&259310@ 3 H), 2.98 (m, 3 H), 165184(m 4 H).

N-methoxy-N-methyl-1-(pyrimidin-2-yl)piperadine-4-carboxamide: A mixture of

N-methoxy-N-methylpiperidine-4-carboxamide (1.50 g, 5.25 mmol, 1 eq), 2-
chloropyrimidine (634 mg, 5.25 mmol, 1 eq), triethylamine (2.20 ml, 15.8 mmol, 3 eq),
and ethanol (21 ml) was heated at 100°C in a sealed tube for 19 hours. The reaction
mixture was allowed to cool to room temperature and then concentrated. The residue was
dissolved in dichloromethane, washed with water and brine, dried over NaySOy, and
concentrated. Column chromatography (silica gel, 50% — 60% ethyl acetate/hexanes)
gave 1.28 g (97% yield) of the product as a colorless oil: HPLC: 100% pure at 1.905 min
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m xture was warnmed to O0C, stirred for |hour, and then

guenched with 1IN ag. HO (10 m ). The m xture was
walRdoatied4svi t h 150 m of ethyl acetate, washed PCT/US2006/018682

sequentially with saturated ag. NaHCO3 and brine (75

m each), and the organic phase was dried over Na2SO4
(BMIC-Baskc@PSeAtéds 3oty nwluning 0¥bet>d 0% moivensB loverd ge,,3 ml/min,

2&23%%%@(@%% et‘%&r‘%ﬁ Gb6 Mtz %@ﬁ’(gﬂd@&?@ﬂqa} 325 Prz, 2 m),

6HBLCy =949%H%U'1?>123& 88 (A48 HY N74 t@@fﬁagiw@@‘a 9@@%%%) 1.70-

mm c¢ol um, 0% 100% sol vent B over 0

1r8ﬁ)(m&@5(wm+—345 90; 400 Mz 1H NI\/R(CDClS) 8.31
7.8 .

£ A %)%gion of 1,4-
dﬂamm&)dri}zeneg(z@ g 9]721nﬂrﬁ>1 13 &3 i TIHF?(Zbi)ml) ﬁntfe?'l\ﬂz v@fs cdoBled to -
78S DL @ 4N 30 M rangr o6 B meriCL Blsahy®s s
dl?’ﬁgjgr&o r;l“olfghgin yHﬂ E‘mx@%ey was stg‘lrerc]l aé 21°)Cpf,;0fJ éel(r) inut inutes a%l ? solflﬂgn of N-
rrmt}my(NSﬁqaﬁgyl IO(pgzﬂmildle ylpipéthdine-4- carboxamlde (1 28 g, 5. 11 mmol 1
g pepgre ighemyborente 8 (B g 0 el
nthre @&%&’rﬂ{eﬁ n?)@(\'%,a ggl A1 uP]agggigﬁ' (1’1]1590}113 ?h 1§ %1 HC1 (10

DVE/ wat er (2 eate
o Urte. mikinge vea dilited withxt50rml efshyd acttetd, washed @muentlally with

SR e SFChath es %ﬁa%ﬁi?nhﬁ%%ﬁ% sk eGPl per
Nﬁ‘%r 4dana\e%ﬁcé}iﬁ%1%@4c%ﬂﬁmm%ﬁﬁw S (o Fe g%[{‘cat 3Gla = 3.5% cthyl

omat ography (sillica exanes)
azfdte/(deC1pafogled 71347 g (&a"i%l )yledxf) of llee pﬁrodwdt apra@digcicllas sahd

it 0% st 4%%%«%4%%@‘9&%8&%%&%%%100%
] / + 4

sy BB A 5 ity o GBS Ty Jods 88 aotplintd

(@@13}& 31 2d,H)= 4.7 F) 2 H)72.88 16, J6= BIS, Hzﬁ 241&) (7163 (d, ths STHERZ, H), 6.48

7 bt il Py e s B b, Bos @ 230! 1722 8 e, 4,

( - ( Ay (Pl - ZZVNJIb%cBﬁM A (@-Arr¥iliokdnéthylphenyl)-phenyl)methanone:
trifluoronethyl ge envD- phénvDmet hanol Sodi um

Apoirthy df (Aderop@pbenyd)(1-Gpy0Baidintdiy]) pipetidag)-yhasttmddedl(Goang, 0.19

o} DB e P Reraiapid4) T OF47 BRI g phlassium
pHOEpRAO EITRInh et STmnaie I &, 41 APPSR, (B, 0101©Cﬁun'on 011 dg) in 3:1

met hanol / di chl or omet hane. The reaction m xture

D/ waisd (Gamrwasrhepten st Beiiweder b far HoeursinBhe wectict wistyre was
cobtits qg&n%rhgerétﬁfelf f)@ﬁrgﬁi 81 W 'anc-{ Ig)?tracted twice with

dichloromethane. The combined organic layers were dried over Na,SO, and

concentrated. Column chromatography (silica gel, 25% ethyl acetate/hexanes) afforded
58 mg (73% yield) of the final product as a white solid: HPLC: 97% pure at 4.523 min
(YMC-Pack ODS-A 4.6 x 33 mm column, 0% —>100% solvent B over 4 min, 3 ml/min,
220 nm); LCMS (M+H)" = 412.20; 300 MHz 'H NMR (CDCls) 8.32 (d, J=4.7 Hz, 2 H),
8.08 (d, J = 8.4 Hz, 2 H), 7.70-7.74 (m, 6 H), 6.48 (t, J = 4.7 Hz, 1 H), 4.83 (m, 2 H), 3.58
(m, 1 H), 3.12 (m, 2 H), 1.75-2.01 (m, 4 H).
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bi phasic m xture was extracted twice with
di chl or onet hane, and the conbi ned organic | ayers were

waleioed240¥er Na2SO4 and concentrated. Preparat i ReT/TEL006/018682

(500 nmsilica gel, 33%ethyl acetate/hexanes) gave 17
ng (77%yield) of t he product as a white solid: HPLC
100%6phir e Paepakatigh ofi{1x Adih-6-yR(43 mm
col umm, O%lﬂﬁ)gﬂ(ﬁﬁ@ﬁlgmhugm-pﬁemmethaﬂbh, 3 mM/mn, 220

nm; LCVS (MtH)+ = 414.10; 300 MHz 1H NWR (CDO 3) 8. 27
(d, J 4.7 Hz, 2 H), 7.69 (OH4 H), 7.59 (d, J = 8.3
Hz, 2 H, 7.42 (d, J = 8. : 6.43 (t, J =4.7
Hz, 1 H), 471487( 1 H, 2.72-2.89
(m 2 H, 1.88-2,11 ( 9 (m 3 H. 6.8
Prepar at i on of = Y

Bi phenyl - 4-yl - imdin-2-yl-1, t et pahydropyri

din- 4-yl)- rreth ne Toasolutlono
2-chl oropyri nidine (300 ny, 2.619 mmol) ip &i oxane (5

m ), was added piperidin-4-one hydrochl oride

rmnoﬂydiuat eorpURRide (B, mg,. 06089 mumol, )1. Sacq)rvmmdded toa solution of (1-

G EsRehp s T A Fuionethitefishon Bnebehdie: me
033 Iﬁth@latl egd) W 110 niilahel/ di3RlodnetBiE. Sﬁfe%a‘bttlﬁﬂ iR R as stirred at

(10 ). After separation of the |ayers, the aqueous

rqshia senposaiukextpr hbpecangthen ﬁ@\dé(cqweacfjcdmthﬁmatﬁﬁ@q NaHCOs. The
b %%gc gaelgtugé %ﬁgé%o@ﬁwf . \éfﬂé ddl\;ﬁ% %geril:fémaentne?%rg tlhn %o&é&ed organic

ldyefbus&d dpiee §$éi‘rl¢a28@4faﬂd Bcbr&@nt@at@d Uﬂx@pﬂﬁﬁ%J’FLC (360 gm silica gel,
mat eri al was purif col um_ chromat ogr aphy (40%

3BYactlylrestaiedwxanas) ga\’(ﬁel 7ymg) (F %y ildy-of the }pipélecﬁ jag pfvhite solid:

20 lig: 1H.NVR
HE by 25 iR i -Poric g /LB X 35 np Stk g >100%
seJ1vent@3 &éﬂamﬁl B')ml/xﬂmlﬁzd hm) JLCMS- (M#iD)A=241|2i)1,o 80@%@5 'HNMR

To a sol Uti on repared from

(@D@@Bblgé’ﬁy(ﬂahfﬁ I@Z;@ﬂﬂl TP, (514 BB . 5hsl, J = @ 7, BEi 7.42(d T = 8.2
2 s?ﬁ)iﬁ ﬂteif_ %gpalbgg 41193 (mnalﬁ) Blas (m ?H)\A@%e}dg)egn 2 H),

1188y 11 (thdd H),2.19-1 Aosy, BA)N- 4- one (320 mg, 1.382 mmol).
The m xture was stirred at the sane tenperature for 1
hour, foll owed by the addition OF PANTf2 (5431

1. 526t§‘m| Prepnaratipn 9f Biphenyd-4+vilo(E-pypimigdin-2-vir1,2 rabve
t enper at upsridintd<f}-methhnpne 3 hours before it was
gquenched with the addition of saturated amoni um
chloride (15 m) a N
of the layers, the\q BT

To a solution of 2-chloropyrimidine (300 mg, 2.619 mmol) in dioxane (5 ml), was
added piperidin-4-one hydrochloride monohydrate (402.3 mg, 2.619 mmol) at room
temperature. The mixture was heated at 80°C overnight and concentrated under reduced
pressure. The residue was treated with EtOAc (30 ml) and saturated NaHCOj3; (10 ml).
After separation of the layers, the aqueous phase was extracted with EtOAc (2 x 10 ml).

The combined organic layers were washed with brine (10 ml), dried (MgSO,), filtered,
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Et OAc (2 x 10 ml). The conbi ned organic | ayers were
washed with brine (10 m), dried (MJSO™4), filtered,
war@eastreent rat ed under reduced pressure to f uP@i/BER20061€18682
crude product. This material was purified by colum
chromat ogr aphy (20% Et OAc/ hexanes) to give the
ambeorespomel] myglet rdubat pregspleOto Fumigh 2igvge prodactwiiihissmaterial was

‘?é)}).lc{i]ias Ion vvlth re V@I{%dE tartlrgl?%?gr?c‘%erlg_pﬁiy(I ?11n22-y1-

i;l)endﬁr B8nd Gszoén% 5§<yé aE'én off xbﬂlte s%h%l ‘Hlm gﬁncﬁ 4bb N1fiz) 6 8.38

(& a[l=c6 d Hzo@ H};L6)I6Il (ﬂE‘B#\B@BB PMBH} 16 (Bi& 5 &Han%l H)SZ.@3 (tT6= 5.6 Hz,
2 soI ution of the above triflate (210.7 ng, 0.682
in nmethanol (10 m), was added Pd(OAc)2 (10.7
ng, Qog‘%lﬂ@i@ﬁ lo¥ L.D2P(p3efaddd §orﬁ%1zs@pr@ﬂ2aﬂi‘fﬁ3 o 6¢ﬂ%g, 1.658 mmol)

di i sopropyl ethylamne (35 room
amémﬁeﬂatm &/ irCJzaxianes, ﬂrﬁﬁ&mldhw&gmmlbﬁl -88°Q, rwaswgﬂed deolution of

e PN iraar Pt At @2a e JhAatRa: Themisture was

sﬁlr&{aéteﬂe WinthempERuré 8 1MouraBHowed BY tHeldHoh- ofﬂimfz (1543.1 mg,
aqueous phase was further extracted with Et OAc
152 ynmahie Tho rdaictierdmbrtyerivas Wfa‘mdsup\/&,e r@mmmatwet atmd stlrred for 3

br i L d S
nfs BEite oo srir® FabBC I ul e pBEe pfiomtm ehigride 15 mi
ad E@A@(él@dﬂl}t AfiERb&paraiofrof e Mg, Rl:lé tuiueﬁds Piyase @lab BXtracted with
chr omat 08 5) )f/ (30% Et OAc/ hexanes) to give
EtONg (2 wil8ind).2The comblge@om@tlaﬁwwer@mqsheﬁ with brine (10 ml) dried

05 8P R ¥l amiafo ety ey Sindef Bt Mo Rty e B4 Froduct.
This makerl was Qﬂﬁédﬂby ¢olohnn &r(ﬁﬂat()gr H}zﬂy (2-20% Et(b‘l&c/héxdﬂ):s) to give the

4.41 (m 2 3.98 (t
cqq}'espgrgcgrgg (qﬂatez(?rlp 7 rqrg J&"/M@éﬁ]@ﬁﬁ@h@fas long Wrth recovered starting

et AL SRR PR TR AR ML 97 @ L6 ok 659 7=
661514[@“ H)(3.98 (ffglr@ 337 (nely), iﬂlMi(t- uexmrrzcametms (m 2H), MS
ydr ox Iam neh drochl aride (51 ng, 0.552 nmol )

camﬁfere, 3Sa[rMJeH i 3B FePped: Ignesi unchl ori de (2 0
Min
The B0 tsalr“@°§§§ b PR 1§ he SRl B3l o mo.
wbeﬁdﬂed Pd(Owap (ﬂ@emg)ecomxﬁﬂnor)memc{eli Bind#) 001 93Akslahed
ammoni um chl Ql‘l(d The m xture was extracted )
dijsoprrnsi ethyl a{f@n%( 3p8. rﬁlg 7. HemEOhA Herm é’%@ﬁw@rq dyaspaen monoxide
?@F g"tﬁe‘so@ﬁtidﬁefor Jfgo{ﬁlszyefcﬁi SWhk concen rated under
tered, aRd concentrat e uce pressure
refucadi prbsstmae Theudedpr wakutc¢atedivitls EtﬁAe (3(Hﬂn1)\mml vpaderi (10 mi) The

by col.umm chronpat ogr a 4% MeOH/ CH2C ve
aqueous pﬁ’lase was further e rac?ed wr(th EtOAc (2 x 10 ml). $) 1t The cogmbmed organic

layers were washed with brine (10 ml), dried (MgSQ,), filtered, and concentrated under
reduced pressure to furnish the crude product. This material was purified by column
chromatography (30% EtOAc/hexanes) to give 1-pyrimidin-2-yl-1,2,3,6-tetrahydro-
pyridin-4-carboxylic acid methyl ester (73.8 mg, 50%) as white crystals: 'H NMR
(CDCl3, 400 MHz) 5 8.37 (d, J= 6.4 Hz, 2 H), 7.04 (m, 1 H), 6.54 (t, J= 6.4 Hz, 1 H),
4.41 (m, 2 H), 3.98 (t, J= 5.6 Hz, 2 H), 3.79 (s, 3 H), 2.52 (m, 2 H).

To a suspension of 1-pyrimidin-2-yl-1,2,3,6-tetrahydro-pyridin-4-carboxylic acid
methyl ester (73.8 mg, 0.337 mmol) and N-methyl-O-methyl hydroxylamine
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pyrimdin-2-yl-1,2,3,6-tetrahydro-pyridin-4-carboxylic

aci d net hoxy-nethyl am de (48 ng, 58% as white
wa@egstiad7gs 1H NVR (CDCI 3, 400 MHz) d 8.35 (d, BCEHUS20486/018682

Hz52 H), 6.53 (t, J =6.4 Hz, 1 H, 6.43 (m 1 H),

4.35 (m 2 H, 3.99 (t, 356Hz, 2 H, 3.66 (s, 3 H,
h@rﬁdhl(nsde (33 lHl) mg20 5% l(nmolp;lnl—leF omd), sak addednscqiropyl

oot b it Qacian abShEC Sen Gminsun poran. The
i e R IS i PSR i

additibhoBsahanied raﬂﬂmunmrﬁ ohlofida 0L mYn The ueirthe dzay\fe}tthacted with

addltlon of water (5 m) and Et CAc (20 m%w
5 Efdebus 1pmaly eTWa@omlufl%@rrga@ﬁt PYREY w@arequshe cﬂz\@npz(w gl), dried

(%QOQTPE(%&[}? %Hcc Lrﬂuc: é%ﬂ%laﬁégﬁﬁseflg?és uﬁé@g‘ gfrgusﬂdthe crude product.

This m@a&ﬂ’ddl atas (ﬂ)uuﬁédéby bﬁdﬂm&ﬁr@ﬁﬁs Stapey (4% MUCDH@HzUM? to give 1-
crude duc%vﬁ This material was pur| fied

PHRSRD Tla?p tetgahylErcnptedipdr oy baxyligiagid mﬁbow metélyl amide (48

mgcg%?gs‘?\xéﬁé’ﬁ}gsalsw?% @fbg’lf f&’dg MS'sﬁ@lﬁ%%z 2 H), 6.53

10 (t]J%ZS—47Hé,21HD§16éBdrl) 1 B), 2085 (1, 21H 1B, 996(1,58= 616, Hz) 2:HﬁB436 (s, 3 H),
51 (m 2 H), 4.13 (t, J = 5.6 Hy,
327@ 3(153 22'55I-4}’f1 2\ cal c'd for C22H20N30 [ MtH] +: 342

Foungt, a38i aliQ -
Bi phe‘r)ua}l 4- 1}9? r| m ?kpgz etr%h %drg ptyn dlrnaéllﬁ)(/;%rrbOXX/hG acid
nl&thmxyitnqt]iylrm’uﬂlafﬂdl mg' d. ]59651mh1mﬂ)| 1n|T HE (1 ml), was added 1-biphenyl-4-yl

h%ﬂ%hﬁ@ﬁ%@é%‘&%ﬁ%ﬂ@ g. ifth mlPFBFPI éﬁ% pérgdiat this fggperature

15 fogelg%glﬁy da%ﬁen':(* 3 éﬁgfﬂtﬂ Q&Hﬁmggggaﬂ%}ﬂ% %‘3 '59? gh)3 The aqueous

plimse ohy duritoe e((tiac'ﬁedl’ﬁgl,th Et®3552 mgnhl)) ahe mﬁmne&pﬁgamdmﬁers were
m. xture was_ Sii 1' hour and diluted with

WE% cvifhlpring (. m&rﬁ@%%&%@ Visres 3nbepngentrtohinder rgluced
prétsure R fuBfisH e %}) pg(;délg dllxg n@frial (V'a% gﬁ?ﬁ&i b}aﬁg%uﬁm

concentrated under ‘re ressure urni-s
cloomd gpapbst 4. MEOHACHAT g tb aivevhs tiflel r:mhp@.(hdiiﬁlo G, Gﬂ%) as an off-

h 6% MeQH/ CH
20 whilh S A ISR G hHGOCME) G b4 FrznbED (i 42 (am, 9 H),

6. Z?gmwt%% f t5§(t39 =k IZLI%FEHilAflipﬁn 62’-51;)4 17 (tGJ?— 576 ézyélﬁk 272 (m,

2.14 (m 2 H); M calc d for 022H22N30[I\/H-|—|]+ 344

Found: 344. . . . e
9.9. 6reparatlon of Biphenyl-4-yl-(1-pyrimidin-2-yl-1.2.3.6-tetrahvdro-
pyridin-4-y)-methanol

<\—=':/>—N \ OH
&

: O

To a solution of biphenyl-4-yl-(1-pyrimidin-2-yl-1,2,3,6-tetrabydro-pyridin-4-yl)-
methanone (12.2 mg, 0.0355mmol) in methanol (0.5 ml), was added CeCl; heptahydate

(13.2 mg, 0.0355 mmol) and sodium borohydride (1.5 mg, 0.0355 mmol) at room
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6. 10. Preparation of
2-r4-(Bi phenyl - 4-yl oxy)-piperidin-1-yll-pyrimdine To

wa@2eeligt7uon of | - pyri m di n-2-yl -pi peri di n- 4- onECT/58200§018682

0.282 mmol) in nmethanol (0.8 nm), was added sodi um
borohydride (12.0 ng, 0.282 nmol) at room tenperature.
tetiegatuive i Thy msixiure eds Siredlfor dhout @sl dituted with Bi@Ac\(EEm]). The

R VAP VORI R B haieed (HBSOiGepd, and

c&ﬁ&ﬁ@é‘&d vhddrirediRed Rﬁ@ﬂn@ N AbReudeYISduc. eBHGE Shterial was
pressure to furnish the crude product. This materi al

pmﬁeqobw polieg cbyom@ogmphsccﬁ%mm%@ﬁ;e) {@@¥e the title compound (12

h 5
g %0655 “ec el POV BR ICCEAS EORPARE G Tt srod e 7.62-
7@*76{9119'}1)( 5@6'{9J=0? Zi?z fmal%oz%%h? 81@24%”91{))04 §ﬂ$n H), 3.96
and bi rheny
(1(131 )3-8%m, hmlm H)l;@%lcﬁl beom@nﬂ‘lzzﬁs(lm% : 344; Found:
38, 335 mol ) at O0C. After being stirred overni ght t he
mxture was treated with EtQAc (15 m) and water (5
m ). The aqueous phase was extracted with EtOAc (2 x 5
m ). 6Tloc Peefuracion of 3dmi(Biphryiel-$-yieye pigaia- 1w Ppyrimidine
brine (5 M), dried (MgSX), filtered, and
concentr at ed undergﬂluce essure to furnish the

crude product. Thi N al purified by col um
chr omat ogr aphy (159 nes 0 give the title
conmpound (81 ng, 88% as white cr Is 1H NMR

(CDA 3, 400 MHz) d 8.38 (d, J = ,
7.59-7.04 (m 9 H), 6.61 (t, J =
(m 1 H, 421 (m 2 H), 368(m2
1.83 (m 2 H; Mscalc' d for C2 1H22ZN3
Found: 332.6.11. Preparation of
I( \?;D- %mls %ﬁg.lrgi%hg)l? 1|r%1€1 n—%—%rl' ﬁ%e@&n%—gﬁe é O%g,m foer%Ianoi) in

nlethahbi (@mhﬂ)waak ddied 8o dinintroleainide. (59216 mErol282 @ﬁm@% hefbom
from 150 - bronot hi azol e, according to the net
tempSEIg e d\ni%qq pglﬂsgge@tfordp minytes\jag mixiyeswvas tepted w1th EtOAc (10

L e

filte®d, ahdrgncehtiR s unded 1)edumd piésBire (td ﬁ&m'&hﬁmm crihdé)ﬁl&)duct. This
). Aft i stiyred overni the m xtu was

o) ol e T oL S A, U2 e

cc?fwcg%%%;n@m@aeommga%@ﬂ)mmﬂ@é ki, (5 M), dried

“filtered, "and concentrated under reduced
pr es$aranixture of tiesthoveacahol () 1pg AT mnki), PPha(ldPicahng, 0.418

mvr\r?o%) and biphenyl-4-ol (57.0 mg, 0.335 mmol) in THF (3 ml), was added DEAD (40%
in toluene, 0.152 ml, 0.335 mmol) at 0°C. After being stirred overnight, the mixture was
treated with EtOAc (15 ml) and water (5 ml). The aqueous phase was extracted with
EtOAc (2 x 5 ml). The combined organic layers were washed with brine (5 ml), dried
(MgSOy), filtered, and concentrated under reduced pressure to furnish the crude product.
This material was purified by column chromatography (15% EtOAc/hexanes) to give the
title compound (81 mg, 88%) as white crystals: 'H NMR (CDCls, 400 MHz) & 8.38 (d, J
= 6.4 Hz, 2 H), 7.59-7.04 (m, 9 H), 6.61 (t, J= 6.4 Hz, 1 H), 4.62 (m, 1 H), 4.21 (m, 2 H),
3.68 (m, 2 H), 2.14 (m, 2 H), 1.83 (m, 2 H); MS calc’d for Cy;H,;N;0 [M+H]+: 332;

Found: 332.
-38 -
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purified by colum chromatography (20%
acet one/ hexanes) to give the title conpound (225 ny,

Wo A6 1p174¢ Wwo steps) as a white solid: 1H NVR (EBDZUS2006/018682

400 MHz) d 7.64-7.23 (m 9 H, 6.65 (t, J =3.6 Hz, 1
H, 4.92 (m br, 2 H, 3.57 (m br, 6 H, 3.68 (m 2

, 8114 aratidn ofl (B Hloxo-Bi IMsyDe(Methithzbb2-yl-piperazin-1-
C20H19C Ngyméthrirhe 384, Found. 384. 6.12.
Preparation of
4- (4" - Chloro-pi phenyl -4-/o'+)\-l -pgrimdin-2-yl-piperidin
- 4-0l To a sol utfomofn 1, 4ndiddr onobenzene (213. 3 ng,
0.904 mmol) in T %4 m\L, _Avas \added H BuLi (2.5 Min
hexanes, 0.362 m, 0.904 mol) 78C. After being
stirred for 30 mnutes at the s tenperature, a
solution of |-pyrimdin-2-yl-piper\din-4-one (80 ng,
0.452 mml) in THF (3 m) was addeg.—he m xture was
allonwed to warmto roomtenperatur Sirred for 1
hour . The reacti on was quenched w tNv=addition of water

10 t Jhs,
washdg P el PR g RE A3 AR HBEed o 150
nlg@hmmmlahﬁﬂe bevdeding exlihe acktiprds sissoridetl n Awtlesi eslal.f hdled. Chem.,
crude product. Thismaterial was purjfie

S aeiog L. S SROPE Db i earRsy e g (412 migab 15 mmol)in
Cﬁzgmﬂ ZW:%sl)adl{lech%f)%@Z@%Z 09§g,y1|.09%' _Qﬁl'b%)%%%‘lgoﬁg %%§|\2/3|121%, 1 d098

col orles 1H NWR
nBn@B Afer being SirbdHdweri@glt) the Tnidfard was treated ®ith Bt AcZ50Hmnl) and

ok, Jreot s, b s idhigbbind Sufl iFanads . iered
artd EdnceMBat&Phiidefl rddabedFrotiiBioNaidiMiELAide 33Ruct opme matenal was

335. Followi ng the general procedures for the Suzuki
pyisfied begumnie omatwaldmﬁ@@%w@emﬂlpxwa}tecgwmthe 1i%he compound

(%ésg'gg,(ﬁg& §)r_°cw'g %paza agwﬁfe s %1 ﬁ%@?@&g zﬁb%olv%i“gé 7%4-7.23
(rﬁt 9 Hz €6§(t4ﬂ—=|23 6 111z H Hh;tl- 523(11(1 fBr 2H|793 573(1f}Gm§ 5 H)J3 8 %&% 4 H),

2@2 (12 H)Cll &S(tmg B/lH)I] MS %cﬁd chrcﬁ;mHQO’ﬂDS GMiFBI] 384 Found 384.
Preparation of

Bi phry! - g

met hahohe

] ﬁ%ldm-Z-vl-mperldm-

car boxyli é=acid nethyl ester hydrochlorlde (150 ny,
0.99 nmol ) and 2-chl ropyrlnldlne ( 113.4 ng, 0.99
ﬁ%s
/

mrol ) in nethanol ®A (200 ng, 1.98 mmol)
at room t enper at \rewas stirred at 500C

CIZQJ

To a solution of 1,4-dibromobenzene (213.3 mg, 0.904 mmol) in THF (4 ml), was
added »-BuLi (2.5 M in hexanes, 0.362 ml, 0.904 mmol) at -78°C. After being stirred for
30 minutes at the same temperature, a solution of 1-pyrimidin-2-yl-piperidin-4-one (80
mg, 0.452 mmol) in THF (3 ml) was added. The mixture was allowed to warm to room
temperature and stirred for 1 hour. The reaction was quenched with addition of water (10
ml) and EtOAc (50 ml). The organic layer was washed with brine (5 ml), dried (MgSOs),
filtered, and concentrated under reduced pressure to furnish the crude product. This
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for 5 hours and concentrated under reduced pressure.
The residue was suspended in EtQAc (50 m) and washed

wowdaoh/1neter (15 m ), brine (5 m), dried (MSQAQT/US2006/018682

filtered, and concentrated under reduced pressure to
furnish the crude product. This material was purified

nbgerxabmmpumﬂerdivmd;cdgna phlpn(aﬂ@a}ﬁiy(‘()&ﬁ%mtélsexan@) @p gige 4-(4-
BreRphE e oGt 4 a5 tarlsSs SEbg0 T Wb 1H
Nﬁ\ﬁ@@:ﬁm Q6o Mﬁ%) 53'8 & g17 Jg. 44{2—2@{3) ;'21!‘7 ((d 2J-H)12 osz5§ }g)t 7.41(d, J
—(1@,0 Hz @ H) wsa(t,sns pelrﬁz drH))ﬂ wzr(m &6\ 8. 4@e(nerz H)lsnsqm 2 H),

11?3&?128 @bﬁm l ’)éﬁrn@shéig"ﬁt%g@rmﬁ %}VS Mgz{%l am ne
was Fgﬁ&ﬁmgﬂ% %&ﬁémf% Pﬁﬁ@&ﬁbymr@ﬁhl Al Preadidhs Mhb Bit1d |étlfmpound was

1.067 m -200C during 15 m nutes.
prepxaed e 61¥syieltias aedlodbss-glmc HOYMRN@D(Els, 40 MHnyd 8§5 (d J=6.4

Bt -2y P 80k 83040y = 6l Fonb 0 e 2 B, 5468 5% 12.4 1,

2 ﬂst 2 as@dwirhhy BS @h\cz ﬁ? Mskaldd Yor &) lmqsl gﬁ H%%G' Found:

| ayers wer e washed h brine (10 i
366.1 t ered, and concentrated under reduced pressure to
furnish the crude product. Thls material was purified
by cghsmMpell-RaRbL I £ '

| - pyrvm ditn - o 1re '
met hoxy- nechyT—&tf de (385 9 rTg, 98% as a vvhlte sol i d:

1H NVR (CDO 3, 400 MHz) d 8.32 (d, J=.6.4 Hz, 2 H),

6.55 (t, J =6.4 Hz, 1 H), 4.34 (m ,3.88(m1
H, 3.70 (s, 3 H, 3.23 (s, 3 H. To ol ution of the
above amde (50 ng, 0.225 mol) in YHF ( 1 m), was
added 4-bi rhenyl magnesi unchl ori g 0.5 Min THF, 0.9

m, 0.45 nmol) at -78C. The m X as sl owy warned

up to roomtenper at and irre or 2 hours before
quenched with addi td’ onNef paber(10 m) and Et QAc (30

m ). The organic Ia N Was gepargt ed and washed with
brine (5 M), dried (I\/gSO4) filtered, and

conc Enwrstitred sointien ofkdmmdlep}admyhe atid niatinyliester hjfchrochloride

d d nmat f b
OB P PP e ersinsi 108 i P ot EBamol, was
ad(aecgg%g @A%%ﬂ nlg%8 1%91&) a’%%d’i’i’? 'térﬁpéiﬁtﬁﬁatmaﬂ‘lﬁ mx&)ﬁuyﬁs §t1r$e<14 %t 50°C
fof iho@rsHind cen&dtiated uilder Iﬁdmceﬂip;resiuﬂd) Thé résbduernwaskubfended in

E‘é)o/g%g(orpg]i épg%aslll\é% V\%?Ill water (1O§ mﬁzlg)rmleggs ml),[ (li\{'Hi-eZﬂ (-lli/:IgSa(}S,; filtered, and

concentrated under reduced pressure to furnish the crude product. This material was

purified by column chromatography (40% EtOAc/hexanes) to give 1-pyrimidin-2-yl-
azetidine-3-carboxylic acid methyl ester as a light yellow solid (137.3 mg, 72%): 'H
NMR (CDCls, 400 MHz) 6 8.37 (d, J = 6.4 Hz, 2 H), 6.58 (t, J= 6.4 Hz, 1 H), 4.30 (m, 4
H), 3.77 (s, 3 H), 3.56 (m, 1 H).

To a suspension of the above ester (137.3 mg, 0.711 mmol) and N-methyl-O-
methyl hydroxylamine hydrochloride (127.6 mg, 1.103 mmol) in THF (5 ml), was added
iso-propyl magnesium chloride (2.0 M in THF, 1.067 ml, 2.133 mmol) at -20°C during 15
minutes. The mixture was stirred at -10°C for another 30 minutes before it was quenched

with the addition of saturated ammonium chloride (10 ml). The mixture was extracted
-40 -
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6. 14. Preparation of
(3' - Chl oro-bi phenyl -4-yl)-(l-pyrimdin-2-yl-pyrrolidii

w0 2008A247¥8 net hanone To a sol ution of N Boc-/ ?-peDUSI066/018682

(400 ng, 1.858 mmol), EDC (425.9 ny, 2.23 nmol) and
HOBt (326.1 ng, 2.415 mmol) in nethylene chloride (8

with)BtOWR 2 adoes )Nk Ry nbinet®t divic layets weyd waitee with brme (10 ml),
hydrochl oride (217.5 ng, 2.23 nmol) and TEA (281.5

ng,
doed7@igSr) filtered.God coneesiraisd jupderigdused prasgike to fiaish the crude

pﬁdj,ugtu fpﬁn%gteh lev%s p@m%gd&g?o&?&élﬁ'g%%%%ﬁg |$e °E@§O%?§§2Cb) to

gﬁlféI1%@@%1—&&&&1&{-36arbaibdicmhhﬁeﬂlbﬁy-mkthm%ﬁde (385 9 mg,
reduced pressure to furni sh the crude product.

986) at # phitasolidie FADBIR (CPlie4@LMER2) 0 Fretdy Fefhé Hz 2 H) 6.55 (t,J
S fj (fz’ﬂfﬁ ¢ irirﬁlxt ur@gdl 1gby’st i{I?AS ﬁf@ng)ﬂr?ut er oo

terrpe’ra S

and Tonrgehitivatof thelibdes amaidUsethgp oess uir@ol) dn TEIFEI &b1% was added
t he crude product as the TFA salt.To a m xture of the

4é>ﬁdwéylﬁnmwnmh@r@ﬁ&ﬂ 5V &5p Y Fifrd) il 045 1omg) iy - 782 Cg Gibe mixture

v&{ S | g)vly X?lﬁlg‘no ne& réomrpel}i é:"r@fu %QrngQg{tﬁé é%g nﬁg@ge (?Jeglﬁlaed with

adiSort 6Nw et (1®trﬁg ai:ldl E&DAE eﬂnﬁﬁ)d T@l@%@dﬁﬂcﬁl&ygﬂwasf Rpardied and
was treate g and Et QAc (6

WAflteérW1§élb%Wf‘a(t5l rala @edt(%gﬂ%gﬁeﬂrl red; gad a@m@a@@t% s regased
DAL SR P

cl@rb@ﬁ@fg)'aphfyl B Vﬁ\’/IeOH/@H&B)]mfmmmhahe dtle nciapomﬁb(ad: mg 30%) as
“&gessuwf t,o furnish the crude product. This
¥i

ﬂ

§ Chy§ @G%"f@%ﬁ@@gﬁa@hy’ =(biiz, 2 H) °7.98" 7 43 (m, 9
h
H?C&SQF[ d%}ngﬁgsf Héfslr% | ne )-4-38(m boxgi MR Calg for CooHisN;0

M&I—H}o%ﬂé;ﬁdm;dlésmn de (203.8 rrg, 47%for t hree steps)
as an off-white solid: 1H NMR (CDCIB 400 MHz) d 8. 34

E?n %1'40 ?PA'(; ’a ' 7 hiphe | p -23 194’rrolidin-
3.65 (m 323 (s 3H), 2.33 (m

3 H, 223(m 1H) Toasolutlonof

1, 4-di bronobenzene (407.5 ny, 1.727 y7 in THF (6

rH) was added "-BuLi (2.5 Min hexane
1.727 mol ) at - 788 The™ s rred at the
tenperature for /30 Nt es| bef Qr he addition of a
solution of the e antde 3 ng, 0.8636 mml) in
THF (4 m ). After stirring -78Cfor 30 m nutes, the

m xture was warned to roomterrperature for 1 hour.

Et OATo @4éblign ¢fitdBoyaiEprolidd (400 mg, 1.858 mmol), EDC (425.9 mg, 2.23

mmol) and HOBt (326.1 mg, 2.415 mmol) in methylene chloride (8 ml), was added N-
methyl-O-methyl hydroxylamine hydrochloride (217.5 mg, 2.23 mmol) and TEA (281.5
mg, 2.787 mmol) at 0°C. After stirring overnight, the mixture was treated with EtOAc
(80 ml) and water (15 ml). The organic phase was washed with brine (15 ml), dried
(MgSO0,), filtered, and concentrated under reduced pressure to furnish the crude product.
To a solution of the above crude ester in methylene chloride (4 ml), was added
dropwise TFA (4 ml) at room temperature. The mixture was stirred for 40 minutes and

concentrated under reduced pressure to generate the crude product as the TFA salt.

-41 -



10

15

20

25

30

m) was added to the reaction, followed by separation

of the |ayers. The aqueous phase was extracted with
WER@6a2472% m ). The conbi ned organi c | ayers weP€THam&08682

with brine (10 m), dried (MgSO4), filtered, and

concentrated under reduced pressure to furnlsh t he

crudgo rarrﬂﬁtuﬁé of ‘EﬁbIab‘o{@pr@dma|and\@8:h[1ﬂb}b§fﬂrﬁﬁ1ﬂb)(2mbBlmngJ 1.858
chr omat ogr aphy (40% acetone/ hexanes) to furnish

PR&N 911) we§ adeled TRAI(393 2082, A rmiol gl Fhe suixfure was heated

BB SR B S0 el o

tréﬁed xlllth' vdeZerQZb‘linl) é?nd'EtONc @3 11(11()1 Ai’terébarﬁofﬂbf t}ié lla:&ers the aqueous
t,

phq)se v&@(s ggtﬂ(qmextlaqlgd wgh 'E&Obﬁ'](Z(Qmﬂ.}) (Thg ogglbel}ﬁd ozgq.tblc {nyers were
wa Q{eld%‘ftl{]gnﬁdl(ﬁogxﬁlp‘ (Rl (f?/f#g‘: C]g 3flﬁ§edf Bid Edﬁ%elgﬂﬁéﬁ( nder reduced

reactions e co was '~ prepare 3% as
preasuee yefulntsh thelcindie photuVRTHIEDEISal 408 pivtifigd bly 8ol88in( d,

c]goma%rapﬁy@&% &cgtgn?/ﬁ?xafeq)btg ﬁ%nﬁhq( iniigixb?f ygtpgg‘o]](id:ipe

cdﬁy?xﬁm %‘%Béﬁbct%g)i H}lnett?yl ‘5%11&{%&03 8"1'}1%) 427"’/§ %)Orglnﬁge %‘%3 2 asl\ﬁ off—whlte

sqtide Pt MR (CDEL, 4OOMHZ)8834 (d,J=6.4Hz, 2 H), 6.50 (t, J= 64Hz 1 H),

S50 458357 S0Pt 39 P ey 363 o 13,

3@9@%51 bt e G f3ef@f‘@% td, Q).
m dyl’) - hénopi peraZ| ne as descri bed bel ow.
1 ( 2 Tp}al'somtld)ylof 1Hedrbmnpﬂqeazqmé407 Soga 1§87 mrnol) imTHF (6 ml) was

o B Ao Bese e AT BT 17 B Gt et Was

sﬂ-rze@atrm@]te}ngefra!ﬂ&e %P@%ﬁm‘f@%e?dré iHeeaftn oF a@%l—iftmh%@ 'Ehe above

concentrated I n vacuo. The residue was dissol ved
amidien2D2.8eng; 0L 8636 cen$f 5n THF (dmal). wAsteedirming ht %i8§@tfw3§xmd1utes

B At VT HorogPGamPE g it v P SYERD and water 15
n{IPEASSdS Jfﬁe réé{c%bﬁ 3@%}8@7@@ BP5EAR RN oFiRe llé?e?r's” Thé gqueous phase

resi due was flash chromat ogr aphy and
wee ek tranddd witl EtCGAgIl Smi) Cdielcembertd amghnis gtera svars washed with brine

(f()smﬁ/ %@4%)@ t%‘ﬁ(goﬁg %ﬁéc%z;.r?téd Hé{i%%%@](,?gd preggurg to furnish the

cfk l;bird(dﬁ@t 0fhg1§ma§é’riaf {Nupf)ﬁwcﬂw cdbiRh 8 Rkt AsHAMIYI C

aci d

apet@re/pxanes) wﬁqmsiofﬂebuommbrb (1 pypsridin-2rylpymetistin-3;)-

”ﬁiﬁ%%pﬁ@%)z%% %a(szo o}%&@ue i&@“ﬁﬁ@}\)ﬁ?{@ 2. 2d0 ez 5 8.32
(d,J=6.4Hz,2H),7.87 (d,J=12.0 Hz, 2 H), 7.63 (d, /= 12.0 Hz, 2 H), 6.51 (t, /= 6.4
Hz, 1 H), 4.07 (m, 1 H), 3.98 (m, 1 H), 3.86 (m, 1 H), 3.74 (m, 2 H), 2.38 (m, 2 H).

Following the general procedures for the Suzuki reactions, the title compound was

prepared in 63% as a pale yellow solid: 'H NMR (CDCls, 400 MHz) $ 8.38 (d, J=6.4
Hz, 2 H), 8.11-7.42 (m, 8 H), 6.53 (t, /= 6.4 Hz, 1 H), 4.19 (m, 1 H), 4.04 (m, 1 H), 3.84
(m, 1 H), 3.77 (m, 2 H), 2.42 (m, 1 H), 2.38 (m, 1 H); MS Calc’d for Cz;HisCIN;0
[M+H]": 364; Found: 364.
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triethylamne (0.20 m, 1.41 nmol). The m xture was
stirred for 16 hours and then washed with brine. The

wo ayensiwer e separ ated, and the organi ¢ phase RMeBEUSI00€018682

over magnesium sul fate and concentrated. The resulting
oil was purified by flash chromatography and a cl ear

oi | e@s. cPhdpaeitich of (dePyiiinidin - oiHssibYiPErizin-a-yY)-[i-(3
amount Oftﬁﬂlﬁbibﬁiﬂ@jﬁﬂé@ﬁén}élmmﬁﬁ{&iea' s were forned
col | ected g pectra ata was consistent with
structure. MS (MHl) = 4270 HPL > 95 96. 1H NWR
(CDC13) 8.35 (m 2H), 7.55 , Q ,
3.87 (bm 8H), 1.92 (m ' Qpar ati on of
(3" - Chl or o- bi phenyl yIW hexahvdr o-
pyrrol of 3, 4-clpyr ol-éf;z) met hanone ThecFitle

conpound was pr
5- pyri m di n-2-yl|- ahydro pyrrol o[ 3, 4-
c] pyrrol e-2-carb ic acid tert-butyl ester as

desc

5 by Fheit 8 .%é"%ld AR RISPAISL TP A S IS Agpiomingrasing g
ddsextydditel@ei d tert-butyl ester A sol ution of

hexahydr o- pyrrolo[3 4-c] pyrrol e-2-carboxylic acid

t er t 1 ¥2Pyrimadyl shomapiperazing: Fo grglufion pf bAMepiHEAEINgi(35 18e35

R e e

"humsol). THee mirttudeiwas stieed fdrenhoum thenictohoent@osth in vacuo. The residue

TP Bl CARS e B i
soafn WRaHRHaR agy ﬁﬂﬁé af dperdvytld sé%ateé Oandst?éjinlé%lcéayer was dried

bi carbonate and brine,” dried 2SG4) tere
OV NEgNesiEnh @ullfat@ and éancantpated 'Qhe( ®Sultihg ofsidukevaspodbied bpflash

ch?gmotggrn y A (sjer%&sgl)élﬁﬁ O( f}%as%ég_%o 1f13 lzq’ad 3%182633 78

(3 m41 2 Sgﬁldﬁ?-zl 1-ﬁ8m6 el?a
gbg;nogg Ip eé glutgm)of 3|’_m@1qwmet@g&bl@h@n|yl14)qarboxyhc acid (O 38 g,1.41

pyr k. I @r ﬁgﬁ 1ﬁ/er \%I?e n@% nrni%g}’)' lia Inb et gvdr c?ﬂon de

(26, rw:m adided EDYJI (@nex ghy dt ﬂrrﬂcylb fued HD3\t4{0 qprgyn m@ |n@m31')
oxyllc acid tert-but ester (0.70

mﬁ%fF 2Q o It b myped). tﬁ?&?’é‘&uwwaﬁ SWPC? f%déd@@@tané then

1
e NS 3 RN A
magretsimesul fags ajlde:ommltldteds dlh\z ecbuiting@PehLpriiad by ﬁmﬁ
added to. a sol ution of . . : "
chgomeraphy B?Cg% g‘ﬁ% otliwai cQllertsgx e Oilrasdlissolvgd iya mynignal amount
ofRtylmefRylefher, and crystals were formed collected (0.20 g). Spectral data was
consistent with structure. MS (M+1) =427. HPLC (> 95 %). 'H NMR (CDCI3) 8.35

(m, 2H), 7.55 ( m, 8H), 6.58 (t, 1H), 3.87 (bm, 8H), 1.92 (m, 2H).
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Azabenzotriazol -1-yl)-iV,
, L', L/" -tetranet hyl ur oni umhexaf | uor ophosphat e ( HATU,

wa 26024728 6 ol ), diisopropyl et hyl am ne (1.5 PET/UB2006/018682

mml ), and CH2A 2 (20 m). The resulting sol ution was
mai ntai ned at roomtenperature for 2 hours, diluted
wi t h6 E6 OAPrepsaation owa'JClﬂmta-lmwwm(S-mﬁniﬂﬁnnm-
dried (MyBeXahydiolpyerdél3.4¢]gynonean)-atthonthe solid
resi due was recrystalized fromnethyl alcohol to
afford the final product asowhite needles: 1 NWR
(CD30D): d 8.32 (d, J = 4.8|Hz 2H), 7.71 (d, J = 8.5
Hz, 2 H, 7.67 (s,
(

«d’ 8. 5 Hz, 2H),

7.60-7.50 (m | . , 7 40-7.37

(mIH 5 6.63 ( | H) gﬁ( , J = 7.8,

12.8 Hz, IH), 3 , J =" 3. o 7.2, ,@ . rz 2H) ,

3.76 (dd, J = 7.57711.6 Hz, 1 H). 3.65-3.68 (m 2H).

3.51 (dd, J = 5 1L, 11.3 Hz, IH), 3.43 (dd, J = 4.7,

11.7 Hz, 1H), 3.27-3.07 (m 2H). 13C NVR (100 M,

C[BC]D)le tl’de &.&ﬂlp(&lndilvﬁéb phep aiéigﬁrdm 51ﬂﬁ1r51d1ri4%fl&exali§'ar@pyrrolo[3,4-

136. % 6,.129 0, 128.2, 128.1, 126.6, 110.9, 54.5,
c]mrrgle %& oxgip apid tgH- @tﬂ&@te@a W@oqﬁif W5 (M + H) +:

Anal s-pybh il 001 (3harb Gy M3 %cl&ﬁr&é&-éﬁrb%vﬁé acibitert-butyl

13. 84" F0
esRre p°asait1111mnoiﬂfexahydro-pyrrolo[3 4 -c]pyrrole-2-carboxylic acid tert—butyl ester

t.1 qr.o- bi phenvl - ) rimdiii-2-
(G £ it - 1SRG 4 5 Eoph ey gl mmol
aﬂ@&hﬁra%ﬂﬁlbﬁ(%%l) fedls nPMBtaine W HeBLR for 4hours. The solution was then
-aza- bi cycl oP*. I'l octan-S-one : A solution of

c@lefriaspedeperatupe ardesmaent@uiasite afffpdt o sdlidoesiduathatiwas dissolved

ingHetihronihanQIBL 1R WLk BY LRl VR st g, sogiom

bic200mt} amsnmldﬁwm@z@(ﬁ} fut@felduasncpmeemmff&@@ 82 g (60 %)
resulting reaction m x# ure was concentrated and

O%‘(QP Prqdagt asyan| ogangersglids B NMR (400 MHz, CDCls): 6 8.34 (d, J= 4.8 Hz,

o B LA Byt 2 D 802 2 b R0 s g 26

3.4M3CH) (n8.13D, §.03-3265nd, A 1Hiz3.8542, 96607, 3 H), 7 (SHDH)4LEMS(m/z 291
g, 2,75 (1d, J =12 H, IH, 2.71 (d Hz,
(I\mjD)ZSZ(d J =50 Hr, 2H), 2.22 ( m 2H) 1.87(
|

y y
yiy-miathdnone:ofA solutlon of 5-pyr1m1d1n—2 yl- hexahydro-pyrrolo[3 4- c]pyrrole 2-

E{ﬁ‘f"%@’ﬁﬁ |agigistgl{§ %n {YA e%tgb oh@gv Q%P%oli %%h&_slp @O mﬁ was treated with

trifludrdhcomt fﬂ:‘i’d(g’l’ﬁ& hang) (alﬁ@ HalntaitBd a@@gﬁl('tellﬂ?éaﬁéé &% hours. The

13.5mol, 60% i n m néral oil) in one I on
regylidng scdutAmwgs concenirated, Bod:the residue was d1ssolved in CH2C12 (5 ml) and

added to a solution of 3'-chloro-biphenyl-4-yl-carboxylic acid (0.62 g, 2.6 mmol), O-(7-
Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluroniumhexafluorophosphate (HATU, 1.0 g,
2.6 mmol), diisopropylethylamine (1.5 ml, 8 mmol), and CH,Cl, (20 ml). The resulting
solution was maintained at room temperature for 2 hours, diluted with EtOAc, washed
with sat. ag. NaHCO; and brine, dried (MgSQs), filtered, and concentrated. The solid
residue was recrystalized from methyl alcohol to afford the final product as white
needles: 'H NMR (CD;0D): & 8.32 (d, J=4.8 Hz, 2H), 7.71 (d, /= 8.5 Hz, 2 H), 7.67 (s
1H), 7.63 (d, J= 8.5 Hz, 2H), 7.60-7.50 (m, 1H), 7.45 (t, /= 7.9 Hz, 1H), 7.40-7.37 (m,
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for 1.5 hrs before it was added by
8- pyrimdin-2-yl-8-aza-bi cycl o 3. 2. 1] oct an- 3- one( 2. 0g,
w@2@6meoky in 1, 2-di net hoxy-ethane (5m ). The PERUSI086/018682
was stirred at 500C over the weekend. The resulting
m xture was concentrated down and purified by 1SCO to
18§, f6063(t, J= 4.8 Hz, 1H), 3.96 (dd, J= 7.8, 128Hz 1H), 3.86 (ddd, J=3.0, 7.2, 10.6

h hyl di n-
HP»%E%J%FI@):};’F 3{531136%%&%%@“%@%&1@?%@8 Bl frpacits s,
11?2' @goﬁ“% S/Hz%l?l)a?zi B a5, 2My. CMIME (386 Mz, CD;0D):
5181 ﬂyt&lm Q5h. 1214@ 5,8422001B7.0y 13600, 13 2.61 12600, 128y, )i 28} 1266,
: | uti f N
LTS 54550 R0 bty P4 Rk RS iy 4AS (Mat B iAnebicaled for
chaﬁ;@mgbi g{@é 04-312% A4, Q\‘Ftlérl%@, (p%uﬂé«gc &R. 211813, NAgySeUS

6N) "and ‘THF (50 was stirréd at room
tenperature overnight. The mxture was added by
sat upd¥edPreparatiosCoR(2 g henvikadsy ) (Sroyrimidin-2-y1-8-aza-

m xt ure wahiEydpb[32.¢ cWBt noa etate and the organic
phase was dried over I\/gSO4 and concentrated. |SCO was
used to do purification andQ(4-

t-3-yl)-nmet hanone was obtz ‘ V\,hl tFe solid (2 16g
9299 . M5 (MHl) = 374. 3.33 (d, J = 12
Hz 2H5 7.84 (d, J = 13" . 62
2H), 6.51 (t, J ( 3.90 (m
IH), 2.23 (m ZFE/%\]OS(m 2I—I) . m RH), 1.72
(B]IZH) t(32h4 I | V(8 di n- 2-yl - 8- bi I
- i r henyl,- r i n- aza- bi cvcl o
R g v pastred 2 et 0t S of
( 4 bg PEAA) 8-6 8- B IR 3. Modtanls- &@Z&sblu%ﬁ beBAz2. 1
oct ) - met hanone (250ng, 0. 9Z2nmmol

bljgym@ﬂi ogend-gieanidrashitasisi asihidieg, B0 ngnqj) 21cl8dn¢ﬂmn)mldme

(4[ S%Sig} 4?corrp )g)&ﬁ%@(ﬁ;@%@ S&‘?’) { r:ﬂro ocgneJPdI chl ]gﬂ.?ﬁrgm ) was ' Mihtained

atGe926va We,ekéiﬁip%e(ﬁﬁﬂﬂi@ relctﬁﬁﬂﬁﬁltﬁre WA @bﬁ%hh@ﬁéﬁ ghdpiefied by
) and water (1.6 was stirred at 80C for one

190301 afFTd S B R B o B BrcuBlol P49 Sorh (S0 A0%) as a

VR I RS e e P e 4 YD D75 (o, 1),

4.p0N id, 12681 2.0 ( dahd 121, PERAUTE ( dab= 0D | K] 2032 @d,whi 5@ Kz, 2H),

lid
2?2(&%2}91]f%6%2g1)phenyl 4-yl)-(8-pyrimdin-2-yl-8-aza

ok bi 03/ <F(f401£31%n?o ﬂﬂé’ﬁ% “mah¥ky)-F
b'gyglﬂ (2“ |ogta1::e 2Tc1 alsglugib) of [.(46)20r(1dthen]yl)=mbﬁtdzy-n4¢ﬂhyl] ahbsphomc

acbfd Jﬁtl't(ymest%rz}) 5 8& %5%0% 1,2- grrfém{)% etf;q_q)e (%émggweﬁggded NaH
(54bbg, 23.9AmoM 6084 iy minefd ofl)‘ln Adportion. The mixture was stirred at 50°C
for 1.5 hrs before it was added by 8-pyrimidin-2-yl-8-aza-bicyclo[3.2.1]octan-3-one(2.0g,

-

9.85mmol) in 1,2-dimethoxy-ethane (5ml). The mixture was stirred at 50°C over the
weekend. The resulting mixture was concentrated down and purified by ISCO to afford
3-[(4-bromo-phenyl)-methoxy-methylene]-8-pyrimidin-2-yl-8-aza-bicyclo[3.2.1]octane
(600mg, 30%). The white solid product was used as it was. MS (M-+1) = 386.
(4-Bromo-phenyl)-(8-pyrimidin-2-yl-8-aza-bicyclo[3.2.1]oct-3-yl)-methanone: A

solution of 3-[(4-bromo-phenyl)-methoxy-methylene]-8-pyrimidin-2-yl-8-aza-
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6.18. Preparation of
O rPyrimdin*vD S"-di azabi cycl of B*. p octan- -
wq@ bkyoe3247¢8 ri f 1 uor orret hyl ) bi phenyl - 4- yl ) net hanoP€T/Thm06/018682
title conpound was prepared as foll ows.
3-Pyrimdin-2-yl-3.8-diaza-bicvcl o[ 3. 2. 1] oct ane-8-carb
b10y<;/1b[302 doictint €2.444) 6t32mmesl), eiqueovd HOI (l]lOJSﬂﬁ @XY) and THF (50ml) was

st%rée,dt a(;cI lg%tzlg |teb I é%%#lge(oiv@grﬁ%ll gﬁag @%ﬁi?%e? ?Vfasp g(ﬁ/ed by sa%u(rjated aq. NaHCO;
u%%ﬁbﬁ?l@%lﬁ% g&{rﬁm Pil‘?le %%uﬂgwagdﬁlﬁem)ethﬁ rab&&t@éh@ 'Eﬂerkf‘rgamc

andTHF ( ) heat ed at
PHBEODEGs ﬂued m@enMgS@emd Cﬁmeerﬁr.altaat |ISﬁQ/\mas wdd:@do patiBicatiop and (4-

b SR s LA R TERLASH gmop s obained
asfsafute ﬁﬂlgl @q@ ugno). 6,88 ana) L 3a8 dl}DN'MTR cpbm g, 3(3!\@25%2 Hz 2H),

iltere concentrated to afford O K/&IE
7 SH & pFodbEE: 24, A0B (AW $5HZEH)1 6I5AIR. CATOHED, rB)ZH) 3.90
d = 12.0 Hz,
%%)42%3 G 356(‘7 Ogléﬁoozfﬂzlféw%‘s%ﬁ)’%ii B 74D (m 2H),

%9(159g 4-Diflgord Sighehirl-4-yBHE-pytinAGin(2 y1- Sy s-bivlclo (8t ) Joet-3-y1)-

methanens: 1 A splufipn Bf ¢hlagyo- phewl;) (B pypyridingyind-aza picyclgl 4. 1]oct-3-
y@%ﬁetﬁr{%}ﬁ '(2)5” %O%ﬁﬁﬁ?}?a Ja-c ﬂ‘&éﬂ&%ﬁgﬁbgrdﬁics&'iﬂ AL
1 |8]4nmicd)’) ¢1.,8" h:la(rdh;meyylpho@hnﬂ)ﬁeﬁ‘oterialdlgllilomhldﬂdu(rﬁéﬂ)ngomplex with

ciebfskor R e RO Raanp D ) b Fitna - warioD: 2-dfnethoxy-

et?gﬁkcnfmls %@Qateﬁn%rhij Sy Stfre e R0 1o} SORotR I The rébRE Rixture

| and add to"a solution of
w3s dilnted Murkhrabhlsétahgtate lang ARNY4OH -sohitibnx Fhe orgavicdayet Was rdgl,ed by

Nfﬁﬁ& aﬁﬁgf&rﬁﬂg%d( %ﬁ%s %i%m})mﬁngﬁtlé)p gqq(t?lp pfr,%l‘uct s obtained

ady {ite 961id ((2“ h’ed1ﬂh®&blﬂiﬁqéﬁ§§41yﬂ)e(<8t}ﬁﬁluﬁ\ﬂdhﬁ2@ @%a—ﬁ;@@rclﬂﬁ 2.1]oct-

and wat er . The organic ase was washed with

3pix-methegone (5. 6@?& é%%Q NY8OHTL) F1400e HdANMBAEDCLs) 8.34 (d, /=12 Hz
SBPY 1500, 98 GG POMBE , LSTlhe n 2,
65 URt TYHAPIT), @S@‘(mEQHI)‘;Cd bEBAS) 2106 (gi, 2H); tzhpz (muHa) 2.02 (m,
conpound 14.2 ng, (32% as a white solid: 1H N
2HpNEE M. PW: 35 (d, J = 12 Hz, 2H), 779776(m3H)
7.68 (dt, J = 20, 3 Hz, IH), 7.63 (d, J =2 1 Hz, 2H),

7. 525 1843 p{- B aratidn of (LA Viimjdin3- \&%3 Zdia¥dBicydo[8.5.116Stan-8-
'Zt')b 5 gy - (iffufopléthy)ffipheiin vt 3§th¥E%ﬁ% QHZIthEH??

1.60 (d, 3= 24 H IH); M5 (MH) = 439. 6.19. Human

Proline Transporter Assay H

The title compound was prepared as follows.

‘/

3-Pyrimidin-2-yl-3,8-diaza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester:

A solution of 3,8-diaza-bicyclo[3,2,1]octane-8-carboxyli acid tert-butyl ester (50 mg, 0.24
mmol), 2-chloropyrimidine (27 mg, 0.24 mmol), triethylamine (0.1 ml, 0.72 mmol) and
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The ability of conpounds to inhibit the proline
transporter was determ ned as follows. A human SLC6A7

wa@ Db/ 1aergs cl oned into a pcDNA3. 1 vector and trporiUszInediscs?2
into COS-1 cells. A cell clone stably expressing
proline transporter was selected for the assay.

THFAR Sfral) twed heatel ot 180°€ foeEimdnses. THheGOlitionlwas cpacentrefetl to

' 3 | | at ' ht . Th [ ]

B SHR A SR P ERe! MRS e pioP T akheth)

&%ﬂgﬁtﬁﬂi\}y wAkh dat 4aq2 0, 'ﬁﬁ'bﬁﬁaﬂ%n&%@nﬁ 'anébcﬁ’ied (ﬂI [ S fﬁgé%dé and
cenrantBatdd fbrafﬁzrd A mg@lll%) oﬁheptddéﬁt asmdllb‘ﬂn@dlldm Hh NBIR 400

Vi GO B 8 T oo Ml S R ey K b #2429 (m. 410,

3UBY(SK eHyeB4t gﬁmm)atlew |yJ£ Qm\ﬂwnggm 4956 R ved @M+1) 291.
prollneandvvasmg the cells rapi %/ ree timnes th
100 (A-teit-Bubad-binheqyldrp)- (Brmmldm%yh delgarbie\vqlwf B ](1g<ct—8 yl)-

m@l‘)a g &gg@gﬂ 6F3 %h‘{ldlﬁ'}d}{]lté{? ﬁlga b?(?&fg&? E ll]é‘étgﬂeaé gﬂ‘boxyhc

aéﬁd) Iﬁeﬁbbhlit@,/l &EdriT64 hlga 0120l it ICY d‘lbﬂﬁﬁ@@sfstlﬁ'eoﬂl fdrakigoun@st room
determ ned by neasuring of 3H prol | ne ugtake in the
tepnsEiee The rqsuﬁmgcsei@wﬁr%ﬁs .%@cenﬁfﬁ@ 1 el %fesaiued%ﬁﬁ&eﬁsalved in
C1861,45 tnﬂf)rgnﬁealqd&y torﬁes%w{dnrbq 3 HRESh Oy Pb; ﬁé}gﬂ# -carboxylic acid
séparate ‘sa ten concentrations, %/)

(h@gng;rﬂ éhﬂgmmcﬂ)ﬂ BT (ﬁ‘SI 1hg) 0. eAwacholby HOBIE60 lmge@ 4f4aholl) and TEA (0.1

[ |on (i.e.,.10, 3.3, 1.1, 0.37, 0.12, O.,
g gty boﬁéter Birgpg sveraight @mxmwaééwfeﬂmﬁéﬁqﬁo%éo mL)
aﬂﬁvﬁte? @ﬂSCrHL?t Bkt &93hi0 PhadeRPasGPRhEPlvith Dade (581.), Oéne”ﬂ (MgSO,),
onpound was determ ned using the ten data point
ﬁhansﬁ akd agheattratgalsnder Iadecredg)eesemretth éurmshrth@@’udésmdmn rAdpis

PR P Rt helipeediiien hiooilossr e Gl EPRARG i RERTY me e
Lﬁﬂnlﬂlgﬁﬂﬂ% ﬁi%)rhsﬁ vvﬁuel s@ﬁdcémmRr(msm 3}8.99(d, J= 12 Hz,

buf f er sSucr ose, rotease inhibito

2Hpck %V 176 (Mo AB) 7.6§ ét, %ra@%ﬂi?né@én% 26, er 2l Hz, 2H), 7. 32743
I f 0 4
el S i MR A R a0 B N TR B ) B os, 1),
32@((6@)?2@1)3‘2148 22, Jr=13 Hn 106), 11686 (G Uud@ }&yﬁﬁmloﬁ{b(mes Zléz, 1H); MS
synaptosones were resuspended in ice-cold assay

Matrer39122 v

6.19. Human Proline Transporter Assay

The ability of compounds to inhibit the proline transporter was determined as
follows. A human SLC6A7 cDNA was cloned into a pcDNA3.1 vector and transfected
into COS-1 cells. A cell clone stably expressing proline transporter was selected for the
assay.

Transfected cells were seeded at 15,000 cells per well in a 384 well plate and
grown overnight. The cells were then washed with Krebs-Ringer’s-HEPES-Tris (KRHT)
buffer, pH 7.4, containing 120 mM NaCl, 4.7 mM KCl, 2.2 mM CaCl, 1.2 mM MgSO4,
1.2 mM KH,PO,4, 10 mM HEPES and 5 mM Tris. The cells were then incubated with 50
pl of KRHT buffer containing 45 nM *H-Proline for 20 minutes at room temperature.
Radiolabeled proline uptake was terminated by removing the radiolabeled proline and

washing the cells rapidly three times with 100 pl of ice-cold KRHT buffer. Scintillation
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NaCl, 3.1 mM KO, 25 mM HEPES, 0.4 nM KH2PO4, 1.2 nM
MSH, 1.3 mM Cad 2, 10 nM dextrose at pH 7. 4.
whemddpangied synapt osones were centrifuged agaP@T/aB2006/018682
20000xg for 20 m nutes, and pelleted synaptosones were
resuspended in assay buffer. Protein concentration was

fleRas 0 pBovazyadiéd perave, andsayhdaint of tHiiefedgyoliferprtdentwas
transport ass %(@Ivvas performed. in 100 m reaction mx

determaned psiee pha R SeEHHaoN qOURiST 0. 24V
[ H3] 'I‘@cfngé e htaBSwaY. dé?éﬁﬂlﬁéd l;e)px'heé’suhhgg)g Ellﬁgp‘l’ﬁﬁﬁ ptdk@ in the

m nutes at room tenperat ur The r n was
pﬁemenﬁﬂad\dkml&laphdefl [tration through GF/ Bfilter

glogfﬁh\g ISE g&g %‘fé{ffil‘lﬁo g?"m\{ﬁd%’igpésa Bﬁ Sgglilol” four separate
sd}ﬁ;saé@ﬁ%m&cn%@m%ﬁn@q Qall}poe%ﬁﬁﬁ‘ng REE10M FbwdIBIDEh S three-

hour s. [ H3]-proline transport was determ ned

fdé@ drlat@lmnseﬁc@ i LO t3y'3 dou ﬁt37n@ 12104 Her %Mn{)t@@‘l@r%@(? l3gand 0 uM).

tra ort. inhibit co d

i BaBR b oh e e P pge e D Bl SETRSH S Flfrong wes

dét@iﬁﬁih&ﬂusﬁ d@fﬂe@eﬂ @atd Goimld, Each &wm&tswabﬁgamamfame fhir
dilutions; 4 replicates averaged to provide

C@r@ppmlmmea%@n@ﬁga ine activity, or nonspecific

activity, was neasured in the presence of 0.3 nM GG-L

( Enkgpial M\m% BFBine ﬂahg,goﬂt@mgag . The nonspeci fic
activity t osones of SLC6A7
knoc [
the F% B e W B RARD e Fi18 A K i B YE AR cRin 7 mi
iddeh@ﬁcpmzraﬁoﬂ' baffap 032 shasesey 1M NabiC0 4, pradéase inhibitor

to inhibit the dopam ne transporter was

oy aﬁoﬁ @) as follows. A human DAT cDNA (NM 001044)

was  g4,08ech h&fl? dhafks MPSBcentrifiged & 10@053{,{ FranShRGh 86ove nuclei.
into COS-1 % The resulting cell lIines that stably

Sep(epmaalst wiseotlogedrambret ceatrifpged & 120000x%g fos 30 nfin to pellet prade

SSPEDGToMER e SO RATR etk PSSP %&Fgeéﬁ%‘%m&u&fm 122 M
NACeNi gt KAINSs sl BFPEY, © mﬁm@;q g7SO4, 1.3 mM CaCl,,
Kr ebs- Ri nger s- HEPES- Tri s (KRHT) buffer,

10 onYlalenirons at pB 74N euepender synaposaanes wers cmm@essrizgalm ap

SR B0 D G TSR AR s e

Pidteiahesmtrati shwadmehsuddd tRDIT profelredss oot @1611@@) 1 v
3H Dopamine for 10 minutes at room tenper at ur

Radi é?rcdmt@asmsb%sﬁ@maﬁmrmem1%Mﬁeh%{t<>éldnwonswung of 10 ug
synaptosomes, 1pCi/0.24uM [H3]-proline in assay buffer for a time between 0 to 20

minutes at room temperature. The reaction was terminated by rapid filtration through
GF/B filter plate (Millipore) followed by three rapid washes in 200ul ice-cold assay
buffer. Fifty microliters of Microscint-20 was added to each reaction and incubated for 2
hours. The [H3]-proline transport was determined by radioactivity counting.

To determine proline transport inhibition by compounds, compounds were
incubated with the reaction mixture at concentrations ranging from 0 to 10 pM (11 points,
beginning at 10 um; 3-fold dilutions; 4 replicates averaged to provide one point). The
baseline activity, or nonspecific activity, was measured in the presence of 0.3 mM GGFL

(Enkephalin, Sigma) in the reaction. The nonspecific activity was also measured in
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removi ng the radi ol abel ed dopam ne and washi ng the

cells rapidly three tines with 100 m of ice-cold KRHT
whoadibae474Sci ntillation fluid (50 M) was addedP@ERUSW86/D18682

and the amobunt of tritiated dopam ne present was

determ ned using a Packard TopCount Scintillation
syRapBbdHhes JIMIKIRCT ioekondike ' TRSnsisbedifit Baitkd measured by the

nmeasuri ng of 3H dopam ne uptake in the presence of 250
twonmptbads weisifaend tprhs idetigalbf a conpound was det er ni ned

by neasuring inhibition of four separate sanples at

ten C [ ] iqoing with 10 nv

t o &L b BiEamindF poftcichid s (i.e., 10, 3.3,

1.1, . 0 , . :

iy TRyt R o Bt e doplih gt 8P U hgined as
fotlows s @l hunddreD A8 (DNA QY™ i00b0b4) tvasredoneed fito aglcDIN 3. & drector and

agai nst, the control, and the rage of the .
trﬁﬁge‘&iﬁqslﬁm%@ésl GRls FaeEsyRE ek ﬁnwﬁemt%ﬁly Brpress. thgdopamine
traziPBRer G € LB& fEﬁﬁgﬁﬁP&ﬁﬁﬁn&ﬁ%ﬁKnThe abi lity of

conpounds to inhibit the glycine transporter was

det eFransfected selsol¢rowseded ah UyB00 chllzpienwell ima$fbmtelplate and

DNA ( NM.006934 I d t A3.
PP PRREL] The ey ae Ry awed ok RE Rt s BT Gcrer)
bl%fgar?,t pB® Walk} k(‘:fnt@i)ﬁﬁfge% hEN %]Y gisngmM KansippiHing ICate), ?.ZLfﬁEﬂMgSO4

further experinentation. Transfected cells were

1Gwdd Bglucoses2 HodM EHPES, perMgettiun sscartaBrangdel.? mM KHPO,. The

nd grown.overni.ght .. .The e then washed. with .
T T e
1CRMtAaE it Agord 2 pa¥htNRCIR addoldbaldd depamize whtilld waaGednindied by

, 1.2 mM KH2PO4, 10 -mM HEPES and 5m Tris.  The

mvl Mg SO4
reawi'v!rgs the ratielpeeled denapimetndy estimhareliy rapidiyrthpgrtinags with 100 pl
oL ATV L5 10 07 oL 5 1 08 amoun
oftteitimied dvpaning presomw asgletdrmineddisolgedi®d ckarddlopCionat Seintillation

washing the cells rapidly three times with 100 m of
CQUEETcol d KRHT buffer. Scintillation fluid (50 m) was

addegloR&eciffe!dptAB Yyak Iagteﬁﬁﬁl‘é@ tbg %%a&tii(ﬁﬁ%@fﬁﬁj%%%ﬁﬁﬁ@ﬁptake in the

present ‘was determ ned using ackard TopCount _
piSsrinae bf 23 phbenatropiee.. TNoKSpeta toropoptdakas debgmined by measuring

iR separiy Pt o bCerb R SRt Dedimingidn 10 kM
foldsred @?%ﬁﬂ@' thRA-10M dTRMSHS (iR 1onhBPi 1 @87,a.14, oW1, 0.014, 0.0046,

separate sanples at ten concentrations, tyﬁi call'y
it

0.8@Hi, and AgLMA). t Pergamt gbiibitions were calculated against the control. The
percentage inhibitions were calculated against the control, and the average of the

quadruplicates was used for ICs calculation.

6.22. Human Glyvcine Transporter Assay

The ability of compounds to inhibit the glycine transporter was determined as
follows. A human glycine transporter cDNA (NM_006934) was cloned into a pcDNA3.1
vector and transfected into COS-1 cells. The resulting cell lines that stably express the
glycine transporter were used for further experimentation.

Transfected cells were seeded at 15,000 cells per well in a 384 well plate and
grown overnight. The cells were then washed with Krebs-Ringer’s-HEPES-Tris (KRHT)

buffer, pH 7.4, containing 120 mM NacCl, 4.7 mM KCl, 2.2 mM CaCl,, 1.2 mM MgSO,,
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followed by nine three-fold dilutions (i.e., 10, 3.3,
1.1, 0.37, 0.12, 0.41, 0.014, 0.0046, 0.0015, and O

woos/1Rgagent i nhi bitions were cal cul ated agai PST/UB1066/018682

control. The percentage inhibitions were cal cul at ed
agai nst the control, and the average of the

1 Quaklir KIELPO 4116 SnVIGSERBES tind HmM T8, Thk cellaweenherbindidated with 50
Cal cul ating |1 Cn Val ues The a compound with

f
b Tihyitr Gerf@RingalogeaM | 5 s e nedBYies A ropRenperature.
Rﬁ(ﬁbﬁ%_@l@% %ﬂ@%r%’ utph@e%s%gﬁniﬁﬁgfﬁgfgﬁ% %gzﬁiﬂakf(l?%ﬁ%cme and

al gorit e equation: vy
whbing theivellerapidly tised timeswith A0y ofiab-geld KRHY Wulfifer. Scintillation

' lLue; Ci.s t | C 0; d.Dis th I .
IR LTt barve handis oripdinsd G RL BV BER REFswteT 154
d&eiiingd gsing PPRUGIDESSCHRE SEinANStidnunteBr | dgewat er, NJ

08807) for M crosoft Excel (the above gquation is

modeNazepecific wptalte wes datenmaded 1, Raasuphg i Heglylingipsale in the
oS DA T ST Rl

was adm ni stere \ :
inhibitorc oMo §epatatd aipl €l eint doabertEitiBhs) Gy AeAIyYeRthnehg with 10 pM

trace_conditioni Qgggépt ocol . The con&ound was
fodlgtried by mancctiregt o iop% H¢i-r1§» 3-8 oknl 5035001 n§k4dg 0.04thc0.0046,
f it - S '
0555 B RANLP BAGAR LA LR UL KLY R, he
pq:cmm?hhitbttmmp mm:lcauaﬂaticgi mg‘ai]da@ tlﬂ@ﬂtr?l, @mil1 tHevwwetagy bSthte
rior.to trainin y and again two hours prior to
mf’aéglmhﬁ@tef Has H@éf%aﬁe@awa%n- General |y, 10-14
m ce/ group were tested in each study. The two hour
pretgest ”Eﬁicu'lzﬁfg‘%l@sk VWgschosen based on PK results
to achi eve of peak plasma and brain tissue levels.In
the TharS, 608 EbinbAMHWitE ¥R B8 YiFen t[i%gfsis% drinf@A by fitting the
effect was observed in m Ce dosed at ng/ kg, p.o.,
refgvehiolagh vaing dineléveaburgiVManuadealgonithsl, @ the.eqBationat

doses of 100 and 200_ny/, Lgaifi cant

i ncreases in perfor%wﬁgg%%@(gﬁggﬁ‘b@)got h during
whéreinnA igthe HaMindim IRAIfee Blié 12 dBMuri) y viiie, X RWHe 1@sy; and D is the

Figure 2, the conpound enhanced performance during
slepaai Fiarrgladatinn of theslCGRuisinstforraedousing XEFith goftwargi(B2 Busigess

[ f ed n eat ed oo

sl 67, UGSV A5050 O THFAAE E B BB THER cuaion s mocel
205 of that software).

6.24. Pharmacological Effects

A compound having a PTICs, of less than 100 nM was administered to male
C57B/6 albino mice subjected to a contextual fear conditioning program using a trace
conditioning protocol. The compound was administered at doses ranging from 50-200
mg/kg, and was found to recapitulate phenoytypes observed in SLC6A7 KO mice in a
dose-dependent manner.

In the protocol, compound was administered p.o., two hours prior to training (Day
1) and again two hours prior to testing the next day (Day 2). Generally, 10-14 mice/group
were tested in each study. The two hour pretreatment interval was chosen based on PK

results to achieve of peak plasma and brain tissue levels.
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adm nistered prior to the recall test but not prior to
training, the conmpound enhanced the conditioned

wo empasses | n order to gauge whet her the conmpoRemUS2006/018682
ef fect changed followi ng repeated dosing, it was
adm nistered for three days b.i.d. prior to the

trai Iﬂ'tﬂé?tr&@éon@lﬁofh%gexﬁénﬁeﬂts Qlo s@g‘i'uﬁcthﬁt tffédt a8 Obskyed in mice
and prior to the test. in the acute studies, the

doseshpicdrmigieasp ad ﬁ]ffhﬂughérﬂélaleﬂmi mBaRCcsTISH WS segny Rt at doses of
10?realgr}8g% %l{giés' on 1§rﬂﬁcan c@@ag 1n%%i&8fm£1ﬁetvs%?e b6stved both during

HESERAT ate

trad@ifl (D8} Iﬁéﬂd&ﬁstfn@&lﬂi? 2).WAS sieospe i Eguie@, firemong®uhd enithnced
| evel s of the conpound. throughout the study, Res

pesformpge dusing HEEnSHOWA! phduingReRoD tesilegngisating 5 that fs effects
ar%ﬁ?tﬁcfhl\éﬁged @%ﬁggéegtéa%dm;tr&t B %{Qﬁ%ﬂgwﬁm 5Gfhen,

rni‘ng nenory/reca e compou di’d not
adinfiniseagkprioree tiengeditesttbmehdt ririor tairainimge the caspasseesmdeed the

in.an B§n field in the conditioning training
COQB’&QPS POIFEr in mice given specific conditioning

trai i HGerdd %aﬁé?:%éﬂllé(iﬁéjcdnﬁbcﬁna%@fecﬁﬂﬁﬁgéd ﬁll@wmgnrepeated
Therefore, i'ts effects aﬁpear to be specific to t

ddsingy fechs raémpmﬂs@d fantiiresalaysibadt prierde ﬂgde@nmgday, as well as b.i.d.

o BATBSHAE B Sl ST B B aSh BT b pound v

adiiBistiréPiwoHoukPpriv ta the traifihy s€dsion dﬁﬁ&fvﬁﬂl@ﬁﬂtprfo@ kd the test
acceptabl e salt or _solvate thereof, wherein: Ais an

segspon. oRaser pnsepssate Pl Hudins thia pEmEStEAtinB Fegipey B1as expagtad to

pr| ‘8% bﬁ)%% Qfellsso tﬂ??@rﬁﬁﬁﬁﬁtt%gﬁ@t%tu CIQeslﬁﬁts EhnilaFtfdse

S|neen

sheulsh IEigﬁr&iZ el Bwvess gbserv¥d,isagstifg (Bai t}@'d(oﬁp))und) carG@ibiance both
each RL is |ndependently hydr ogen, hal ogen, cyano, RA,
16@%}41% 9@@@?@9&,‘/ regal) OR A, C(O) N(RARB), N(R ARB) or

Cyano W&E%\Idm&%%%%k%ﬁw %%%? ﬁl?nRalARB assesse):d in an

opendielG&EPRAconditioning training apparatus, nor in mice given speclﬁc conditioning
training and then placed in a novel open-field. Therefore, its effects appear to be specific

to the learned response, and not due to non-specific enhancement of freezing behavior.
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each RA is independently hydrogen or optionally

substituted al kyl, aryl, arylalkyl, alkylaryl,
whetwenooyel e, heterocycl e-al kyl, or al kyl - het ePOL/Y81086/018682

and each RB is independently hydrogen or optionally

substituted al kyl, aryl, arylalkyl, alkylaryl,

het erocycl e, heterocycle-al kyl, or al kyl -heterocycl e.

2. The specific proline t ClosS¥8Bter inhibitor of claim

1, which has a PTIC50 of |ess than about 150 nM 3.
WHhés slpmaddfiisc proline transporter inhibitor of claim 2,

whi ch has a PTIC50 of |ess than about 100 nM 4. The

specific proline transporter inhibitor of claim3,

whi gh hasy gy RHCRB1RS trhdpsrdriaibAdtioRtulal 5. The

specific proline transporter inhibitor of claima1,

whi ch has a DTIC50 of greater Rthan about 1 mM 6. The

specific proline transporter iqhifrtor of claimb5,

whi ch has a GTI CsO gg at eff n about 1 MM 7. The

t

specific prolineX{T: oytern, bi tBr oR, claim 1,
wherein A is monocychN-e<" 8. TH& spgcific proline
transporter inhibitor of claiml, etkein Ais

bi cyclic. 9. The specific proliRe trmsporter
inhibitor of claim1, whereig A is unsubstituted. 10.
The specific proline transporter inhibitor of claiml1,

or WHBhEh b ehtid Sy ARbd R datt T eBR/atel tHérRSE, Miefeph:i di ne,
pi'peri di ne, piperazine, hexahydropyrimdine, 1,2, 3, 6-

t et rAufsyair qptipnpldly substivtadatopchromyids byjeecyfle] pyrrol e, or

oct ahydr opyrrolo[ 3. 4-¢ [ 1. The specific

pr olqaﬁ%of éﬁ%cgigi‘{séfﬁﬁpﬁﬁ%ﬁyﬁ SIE) &&’I aim 1, wherein one

O Dleagin6f BZ B, 9ndlE, 3dnddfeadaiiyaN bi CRpy ol i ne transporter

I nhibitor of claim1l, wherein both DI and D2 are N
13. Xrreoniiomally subshind heterearyhsport er i nhibitor of

cl ai{(nislo, m@}ﬂ(ﬁﬁt& &sz;and D2 are CR1.

each R; is independently hydrogen, halogen, cyano, Ra, ORa, C(O)Ra, C(O)OR,,
C(O)N(RARg), N(RsRp), or SO2R4;

each R, is independently hydrogen, halogen, cyano, Ra, ORa, C(O)Ra, C(O)OR4,
C(O)N(RaRg), N(RaRg), or SO2R4;

each R, is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and

each Ry is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle.

2. The specific proline transporter inhibitor of claim 1, which has a PTICsp of
less than about 150 nM.

3. The specific proline transporter inhibitor of claim 2, which has a PTICs of
less than about 100 nM.

4, The specific proline transporter inhibitor of claim 3, which has a PTICso of
Iess than about 50 nM.

5. The specific proline transporter inhibitor of claim 1, which has a DTICso

of greater than about 1 pM.
-52-



10

15

20

25

14. The specific proline transporter inhibitor of
claim1, wherein one OEl, E2 and E3 is N 15. The

W@ p@eilt47a¢8 prol i ne transporter inhibitor of cl aP@T/L$2006/018682
wherein two of El, E2 and E3 are N. 16. The specific
proline transporter inhibitor of claim1, wherein all
Of Els. E2 HErdpEdfiapeoliie tthispofiesindpdior f clajn 6| whish has a GTICso

transporter inphipitor of claim1, wherein all OEl, E2
of grepterghagy OPEEé‘bgndent ly CR2. 18. The specific proline
transporter inhibitgor of claiml, wherein RL |s . .
hydrogen, Theapeeiia pradmedrnsronier ipititon of Ffl‘f‘H’tl édWhPrI?W Als
S g’ﬁhe specific proline transporter inhibitor of
clarml1l, wherein RL is ORA. 20. The specific proline

transportgr i nhi:hi ' . ' s - . e
oy ar o Bl GBS BlelTPRLRE  FOhin s it
specific proline transporter inhi.bitor of claimdil,

wherei n Rﬁ‘q PDOHYEPE E}?&@%ﬁ’%@% ,lboljfor%f;ﬁgﬁgf %gﬂeﬁiAm
ursibsfbtbait ed al kyl . 22, The specific proline

transporter inhibitor of claim1, wherein R2 is ORA

23. e Sﬂ%' bi {eNBmbpRS RAABIRS Jr BRiAI1L Mheffn A i
cl ai@Zl, %’r%g%ﬁ%R&Alhi S ﬁly%r ogen ol( ropti onal | e. n *
orgtionsily substiites tyytoliding, piphradinp eipdrazing hekdhydropyrimidine, 1,2,3,6-

tra orter inhibjtor of claim wherein X |
el by ol pentlgeiale, of Rl fropifiaf-clpymote.
heteroaryl . 25. The specific prqlj.ne transporter.
i nhi bi-t or Tl sneriicirolie Hanapris ﬂ%ﬂ?%ofé‘&cfab‘ﬁ b P‘{fr‘ereln one of D and
pSiRgtituted 5- or 6-nmenbered heteroaryl. 26. The
pecific proline transporter inhibitor of claim 25,

e B4 3 el S, B s,
D are N.

13.  The specific proline transporter inhibitor of claim 1, wherein both D, and

D, are CR;.

14.  The specific proline transporter inhibitor of claim 1, wherein one of E;, Ez
and E;is N.

15.  The specific proline transporter inhibitor of claim 1, wherein two of Ej, E,
and E; are N.

16.  The specific proline transporter inhibitor of claim 1, wherein all of E,, E;
and E; are N.

17.  The specific proline transporter inhibitor of claim 1, wherein all of E1, E»

and E; are independently CR,.

18.  The specific proline transporter inhibitor of claim 1, wherein R, is

hydrogen, halogen, or optionally substituted alkyl.
19.  The specific proline transporter inhibitor of claim 1, wherein Ry is ORA.

20.  The specific proline transporter inhibitor of claim 19, wherein Ry is

hydrogen or optionally substituted alkyl.
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each OJ1, J2 and J3 are independently N or CR4; each
R3 is independently hydrogen, hal ogen, cyano, RA ORA,

WEROpRAM748C( O) OR A, C(O N(RARB), N(R ARB), or SBCPB#2006/018682

and each R4 is independently hydrogen, hal ogen, cyano,
RA, ORA, C(OR A C(OORA C(ONRARB), N(RARB) , or
SCRRY;. prh specifit padlinettransgster orebithr b1 claii lawtied Rsis

CR4. 27. The specific proJine transporter inhibitor of
hydregem 12%93%@%&twneﬁwﬁwsﬂéie%aﬂ¥ayl@ i SN 28. The

speci fic proline transporter inhihbitor, of claim?25, .

wher®-n bbagspegifigpeele teangpauter hibitesof clagmils WhergnyR; isORA-

transporter inhibitor of claim25, wherein both GL and

R at%k CRBhe gucifitipeolinsdeanspartep imdtibits of ckais @dr wherein Ra is

inhi bitor .of claj rein one of J1, J2 and J3 is
h**?ﬁﬁnofﬁgugﬁg@ﬁPb%ﬂég%ﬁl g transporter inhibitor of

claim 25, wherein t of J1, J2.and J re. N ,32. J

specttic BROmengta s i et oS 4 ypgen X6 an
o%%ﬁ%&@{i{ut&fj—;]én, 9Jér ERfhedberttihetonsiependent |y CR4.

33. e specific proline transporter 1nhibitor of

cl ai 98 25, THOESEIf pRstid ﬁr%%ﬁb'%'d?gfaﬁn 290 wherein X is

optionally s esf? utééﬁg#% . 34.]The speciffgvproline
ofitioanky sulistitutéddri dviGtmembéred hetiernaP8, wherein R3 is ORA

35. The specific proline transporter inhibitor of

cl ai 26.34, Thgeeific prélinestrangportg éthibitorayftciaimas] wherein X is of the

substituted al kyl. 36. The specific proline
formglsporter inhibitor of claim25, wherein R4 is

hydrogen, hal ogen, or optionglly, substituted alkyl.

37. The specific proline t#an ter inhibitor of

claim25, wherein R4 is . 38, The specific proline

transporter inhibitor of cl%aifm37, wherein RA is

hydr ogen or optionally substituted al kyl .

wherein:

each of G and G, are independently N or CR3;

each of J1, J; and J; are independently N or CRy;

each R3 is independently hydrogen, halogen, cyano, Ra, ORa, C(O)Ra, C(O)OR4,
C(O)N(RaRg), N(RsRg), or SO2R4; and

each Ry is independently hydrogen, halogen, cyano, Ra, ORa, C(O)Ra, C(O)OR4,
C(O)N(RaRg), N(RaRp), or SO;R;

provided that at least one of J;, J, and J3 is CRy.

27.  The specific proline transporter inhibitor of claim 25, wherein one of Gy
and G, is N.

28.  The specific proline transporter inhibitor of claim 25, wherein both G; and
(G, are N.

29. The specific proline transporter inhibitor of claim 25, wherein both G; and
Gz are CR3. '

30.  The specific proline transporter inhibitor of claim 25, wherein one of J1, I
and J3 is N.
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39. The specific proline transport inhibitor of claim

1, wherein Yis C(O. 40. The specific proline
woe@eapong i nhibitor of claiml1, wherein Y is BE/OsBo06/d18682

1. The specific proline transport inhibitor of claim

1, wherein Y is CH2. 42. The specific proline

t r arpgpor tTHenspedifit proliak tahgiomePmhibitor oficlain @5, Whereinltero of T, J»

I A: (LLA)43. The specific proline transport inhibitor
angfs @€dN-m 25, which is of fornula IB: (I1B) wherein:

each R5 is independently hal ogen, cyano, R A ORSA

C(O3BA, Thewper§aprane)igpeoaes mhubiigr REplripPS, Wherem all of 11, T

: } s i ndependently hydrogen or

an?g%ﬁ%ﬁ%ﬁﬁ%&@§£§%§$fned al kyl, aryl, arylal kyl,

al kyJ,aryl., heter.ocycle, het ol.e- al-k r . .

al k ihengH%§9ﬁ8?%§3§ﬁmﬁ§§$%gﬁ¥@%§%§£8%%?F?’ﬁ?%?%ﬂ%Hs
hydfogRRt habxdn! yr @pﬂbﬁhﬂ? sitedtueddatkyl. aryl, aryl al kyl,

al kyl aryl, heterocyc e, heterocycle-al kyl, or

al kydg het BrOGNERR praf thinkorRr Mhithfbr of BRIrA PECWhérein R; is ORA.

proline transport "I nhibitor of claim?25, which is of

for a Il (] ok ]S D .

is ?#%epéﬁ%% Fﬁ?cwgﬁggéﬁTﬂ%§§%ngﬁgﬁf%ﬁﬁhﬁsw%?%§%%§?8g
hydtdeisd ApticHaDy NRERREBkyIN( RSARSB) , or SO2R5A; each

R5A i s independently hydrogen or optionally

subsig.t uteigk eekific. préling trangportenlidtibitoralf kiairar2pl wherein Ry is

het erocycl e, heterocycl e-al kyl, or al kyl -heterocycl e;
1&@&&W“d§é°$§%Ph@@ﬁéﬁﬂﬁﬁ#ﬁ?“WV%ﬁ%ﬂen or optionally

substituted al kyl, aryl, arylalkyl, alk [aégl, i )
het e¥cy cThks speetfismuelns teangpdriar intapitex|af plaimeiSewherpe] By is ORa.
and

38.  The specific proline transporter inhibitor of claim 37, wherein Ry is

hydrogen or optionally substituted alkyl.
39.  The specific proline transport inhibitor of claim 1, wherein Y is C(O).
40.  The specific proline transport inhibitor of claim 1, wherein Y is CH(OH).
41.  The specific proline transport inhibitor of claim 1, wherein Y is CHa.

42.  The specific proliﬁe transport inhibitor of claim 25, which is of formula
IA:

(I1A)
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mis 0-4.45. The specific proline transport inhibitor
of claim25, which is of fornmula ID: (ID) wherein:
weawh/1R74$ | ndependent |y hal ogen, cyano, R5A, BERI/BS2006/018682
C(ORA, C(OOR A C(ONR S5ARSB), N(R 5AR5B), or
SO2R5A; each R5A is independent|ly hydrogen or
opt iygnal ITye Spdestid pratigeltrahdpwptt intabiydr, ofalatindd Sk which is of formula
al kyl aryl, heterocycle, heterocycle-al kyl, or
IBal kyl - het erocycl e; each R B is independently hydrogen
or optionally substituted al kyl, aryl, arylal kyl,
al kylaryl, heterocyct cl e-al kyl, or
al kyl - heterocycle; an 46R, The specific
proline transport inhj (?I\ im25, which is of
formula IE: (1E) ersel n; i 1+ OLREH2; each R5
i s i ndependent | /Gr/%/oge , cyth1d,32 R5 OﬁSA, C( O R5A,
C(OOR A CON R3A85B), N(RS5ARSB r.BPR5A; each
R5AI s i ndependentdty ‘hydr ogen or E‘Lti oRal |y substituted
al kyl, aryl, arylal kyl, alkylaryl, heterocycle,
het erocycl e-al kyl, or al kyl (#Bt erocycl e; each R5Bi s
i ndependent |y hydrogen or optionally substituted
5 wheryd | aryl, arylalkyl, alkylaryl, heterocycle,
het cles r | & e; [
R e D R s P
C(EON(RAReE), NERORs)oonmbORuF: 5 (I F) : wherein: each R5
IC? OI) ol ?Ani%en%e'p%n&e%'tl?%%ﬁfoggx 54 gptiogaﬁy s%gtiéiteﬁ@ﬁa@i, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle;

10 each Rsp is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and
nis 0-5.

44.  The specific proline transport inhibitor of claim 25, which is of formula

1C:

15

o)

wherein:

Y is O, C(O) or CHy;

each Rs is independently halogen, cyano, Rsa, ORsa, C(O)Rsa, C(O)ORsa,

20  C(O)N(RsaRsg), N(Rs5aRsp), or SO2Rs4;

each Rs, is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle;

each Rsp is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and

25 m is 0-4.
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C(O N( R5AR5B), N(R 5AR5B), or SO2R5A; each R5A is
i ndependently hydrogen or optionally substituted
wa@bdogliz47as yl , aryl al kyl, 10 al kyl aryl, het er ocRCT/@$2006/018682
het er ocycl e-al kyl, or al kyl -heterocycle; each R5B is
I ndependent |y hydrogen or optionally substituted
al kyk, amyb spdifid gbkid trar@blit lieidikaor dfetairh @Sy whith is of formula
het er ocycl e- aI kyl, or al kyl-heterocycle; and mis 0-4.
ID48. A conpound of formula Il : (Il) or a
pharmaceutically acceptable salt or sol vate thereof,
wherein: Ais an opti o)y sub%tituted non-aromatic
het er ocycl e containin harrR{ wo ni trogen
atons; 20 each of D1 i Nflependently N or CR1;
each O‘El E andd;3 ins epanc i oerRZ; each of
Gl and & are iJadepende tly N df2 ; €ach OFJ1, J2
and J3 are |nde,pend;;ntlyN or CR4;Y xs £, C(O, CHOH),
or CH2; each RL I |ndependentIthydr’égen hal ogen, or
(Cl-1o)al kyl; each R2 is independently hal ogen, cyano,
R2A, OR2A, or SQ2R2A; each @D) is independently
hydrogen or (Cl-10)al kyl optionally substituted with
5 whepedior nore hal ogens; each R3 is independently

hydr, QPR § g}{@ébgﬁdéﬁﬂg(hgﬂogw)c%ﬂfﬁ’ IRsQROROD @i(byRSA, C(O)ORs»,

subs nmor & hal ogens: each

C(Or)IfT&bjﬁRg&?nNtBtsAlﬁgﬂmlg‘é@st@%/ﬁno or (C1- 10) a: kyl _

optio stitute one_or mor ;

P cariobi i didenspdety mftorh S oty SEsIRGRAER: et Wit
all%ﬁar;}lg hbt%rcwycl%) h@éro&ﬁ?@ﬁlk?ﬂ ®r @ﬁcyﬂﬁeterélay%@d J3 IS CR4

C(O, A’s piperazine
10 J 3 eﬁnh RE&’Z],S lﬁlbpelaimﬂjghy@ogergp{ opdienaliy sut@}l’pqiedaq;l%yl aryl arylalkyl,

Il q4) if Y
ol BareeyERoaP ol 891 3 frofGhelydbiamg® Ly 21 °
O‘R]plgr@d7_R2 are hydrogen then R4 is not cyano;

46,  The specific proline transport inhibitor of claim 25, which is of formula

IE:
R4
(Rs)q N/Y | R
Dy~ Ei__Reo
J G N D S
ji - Jélj Rg 5 =2
15 1
(E)
wherein:
Y is O, C(O) or CHy;

each Rs is independently halogen, cyano, Rsa, ORsa, C(O)Rsa, C(O)ORsa,
20  C(O)N(RsaRsp), N(RsaRsp), or SO2Rs4;
each Rs, is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle;
each Rsp is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and
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5) if Yis O Ais pyrrolidine, all OG, &, J1, J3,
D1, D2, El1, E2, and E3 are CH and all of Rl are

wohyaeagens then at | east one R2 is not hydrogePCT/6%2006/018682
Yis CH2, Ais piperazine, all of G2, J1, J2, J3, D1,
and D2 are CH, all OEl, E2 and E3 are CR2, and all
O RY ia0®,. hydrogen, at |east one R2 is not hydrogen;
and 7) if Yis C(O or CH, Ais piperazine, at |east
one 4% Gl Thedp&aifi¢ ﬁroﬁ‘ine athbspBFthibil, of &R, which iEaf fofula
and E3 are CBI gl are hydrogen, then at

IFi east one R2 is not hydrogen. 49. The conpound of
claim 48, which has an PTIC50 of |ess than about 200
nM 50. The conpoupd, of cl ai mR49, whi ch has an DTI C50
of greater than ab Tirg conpound of claim
50, which has an GITlI r than about 1 mM 52.
The conpound of cl ai , Wmgretla Ad.s mnocyclic. 53.
The conpound of clai m 48, whefkin I 3] bicyclic. 54.
The conpound of cfaFky 48, wherein I sE,unsubsti t ut ed.
55. The conpoundJpf ¢Faim 48, wWhereifs A is optionally
substituted pyrrolijdisne, piperidine, piperazine,
hexahydropyri m di ne, 1,2, 3,6-tetrahydropyridi ne,

5 oct ahydr ocycl opent a[ c] pyrr ol or

oct ahydr opyrrol o[ 3,4-c] pyrrol e.56. The conpound of

whereinm 48, 'wherein one OD1 ‘and D2 is N 57. The

e N A B R AR TR (s T e 4 SN
C(g")ﬁg}@iks}; éR;I'm@B):@ﬂpggg% ofl_ gl 2|om 4ﬁn wher ei n one
V\/hereéi:h]RSAN@ lmepeaden@'z hyyepeen Ola?rél%aﬁls E%S?Hﬁei%k{s]no ay arylalkyl,

are N. 62.
10 all largl Sfale\'\?&&]%a c1& ﬂé(yp( \/\Egﬁkg Iﬁletgnl%gy%é B> and E3
ar e e@EERﬂ@i% 1nd'dpen@@1tﬂpdiydﬂ>gelﬂ oro@iomaly subﬁhﬁlt@l alk ] aiy} arylalkyl,

en. 64, The conpo of claim48, wherein R2 is
auﬁé\#‘fdb terwclqh@er@gﬁﬁg-@ﬁq?@r a]&qygﬁﬁtp;pgyc e| n R is
ORA 1 is 0-4.

48. A compound of formula II:

J=G1 AN

I
J Y——N A
2J1 =G, Prpf | E1\\|/

15
()
or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is an optionally substituted non-aromatic heterocycle containing no more than
two nitrogen atoms;
20 each of Dy and D; is independently N or CR;;
each of By, E; and Ej3 is independently N or CRy;
each of Gy and G, are independently N or CR3;
each of J, J, and J3 are independently N or CRy;
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66. The conpound of claim 65, wherein RA is hydrogen

or optionally substituted al kyl. 67. The conpound of
waeb@eme#83 wherein one of GL and G is N 68. HOEUS2006/018682

conmpound of claim48, wherein both GL and & are N

69. The conpound of claim48, wherein both Gl and &

ar e YR, @), CReory, @iy of claim 48, wherein one
aJ1, J2 and J3 is N. 71. The conpound of cl| ai m 48,
whereeshRt isdndgpgndensly hydepggn, hajagen or£8110/4EY s orpound of
cl ai L ' I , ar .73. The
conﬁg]ﬁﬁ]gz bs}m%{pg#&r%n ,ha%%é%’eﬁy%@?’séﬁ% r gs ?rz?,%ﬁﬁ al ogen,
or eath Ryaisliydepeidntly byéa geh ky(Ci.10)dlkyThgtioneip sehstitugéd with one
claim48, wherein R4 is hydrogen, hal ogen, or

or ZHre BAIQESHF: substituted al kyl . 75. The conpound of

| ai AR, TR _ e
Z al AR, 1svm$épl%§ﬂ%lH\ﬁ(¢O®l)dgg97l’. cy_ﬁrﬁo, oT'@@l-&z.{]ﬂgﬂg?ﬁoﬂmycdu%t[ﬁlte

8, erern e conpo cl ai m 48,
withhemeommoteihalogeds; aid. The conpound of cl aim 48, which

: ﬁd 2%8]{’1323 ﬁ“&:‘ﬁ en?ﬁﬁ%@[ffdggggﬁbéy%ﬁgcﬁ? (%{;21 o%l&ﬁa%gg%ﬂfsubstituted
with A& HoreHafdMhDARSB) N(R 5AR5B), or SO2R5A; each

R5A is independently hydrogen or opti onalrg%_
subswith theguowsagythat: 2p wf leagtiope af Kyl G2, &1, Ky pralays N; 2) at least one of

teroc) . I | e- . . 0or | etero e-E dE
Rl e GG PRSIt Ry head e O COThEl BB By, and By
arﬁ afps tahd Wil '@ﬂR@hiéMiy,dr@geMJl ﬂle@fliﬂefdﬂw are lhj\k?}‘laﬁfyjrh 14)if Y 1|s C(0), A is
eterocycl e, eterocycle-a , [ a - het er ocycl e;
piperazine,i [ apddiijare Qoqhﬁ@qé ’allglf %@ aac? Re ate hydrggen; %1_en¥lﬁ ds ot cyano;
il e®in, % b iRl BY ar8031,3hd all of
D A S i
R chraihgiden, whircdt 1ést ode Roismot byddggen; 6) if Y is CHy, A is piperazine, all
of Gy, I1, Jz, I3, Dy, and D, are CH, all of E;, E; and E3 are CR;, and all of R; are
hydrogen, at least one R; is not hydrogen; and 7) if Y is C(O) or CH,, A is piperazine, at
least one of G; and G, is N, all of J1, I, J3, D1, Dy, E1, E; and E; are CH, and all of R; are

hydrogen, then at least one R; is not hydrogen.

49, The compound of claim 48, which has an PTICs, of less than about 200

nM.

50. The compound of claim 49, which has an DTICs of greater than about 1
uM.

51. The compound of claim 50, which has an GTICso of greater than about 1
pM.

52.  The compound of claim 48, wherein A is monocyclic.
53.  The compound of claim 48, wherein A is bicyclic.
54,  The compound of claim 48, wherein A is unsubstituted.

55.  The compound of claim 48, wherein A is optionally substituted
pyrrolidine, piperidine, piperazine, hexahydropyrimidine, 1,2,3,6-tetrahydropyridine,
octahydrocyclopenta[c]pyrrole, or octahydropyrrolo[3,4-c]pyrrole.
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(11B) 81. The conpound of claim48, which is of
formula HC. (11 C) wherein:Z is CRS or N, each R5 is

wo n@epaetrdent | y hal ogen, cyano, R5A, OR5A, C( O RUAUS2006/018682

C(O OR5A, C(O) N(R5AR5B), N(R 5ARSB), or SO2R5A; each
R5A is independently hydrogen or optionally

subsbj t utted calrewtind efcJdim 48, whatdiry bne af Rydmi B} is N.

het er ocycl e, heterocycl e-al kyl, or al kyl -heterocycl e;

each7R5B1ipg cb EW@inMihMS?Mfeﬁ@@BothrD@@ﬁi Dt Ny
substituted al aryl, arylal kyl, alkylaryl,

het ggocy It YdmdI et 28 cle;
and%g3 0”1‘51% COH&B%?@%%ETQOW?&QF?@ZIKI i's hﬁzt 82@®'I{'he

| egg un éﬁﬁf%h@)on oc?gfhcl A€ thefeih Sn bt EIGEZ 'aﬁd i, isaqd at

rogén. 83. Aconpoun or a

ph ﬁ‘égﬁn q hlgcc%lml un& i c%lﬁpl@ Vﬁ%kém E\L‘g BFE EZ\@(‘H& ‘5§ Eu% ItI.h e

(1 Gy el 200 B met) o Nt e o et

g,ﬁpéag;sgfh@c;a,aggg Gl er'rggg ofEié% s ey
(3" -chl or o- 3- met hoxybi phenyl - 4- &;rlmdln-Z-y|)p
i per63di n-Theyompennd pbelaim 48, Whefeln ls hydrogen
(4-(pyrimdin-2-yl)piperazin-l-yl) (4" -(trifluoronethyl
) bi pHeny| The-compoenhafidaia 48, wherein R; is halogen.
(3-fluoro-4'-nethyl bi phenyl -4-yl) (4-(pyrimdin-2-yl)pi
per &g, n- | Thd gommtonad ofielpim 48, wherein R; is ORA.

(4' -chl orobi phenyl -4-yl) (4-(pyri mdin-2-yl)piperazin-|
- yI ) gt hang@mpound of claim 65, wherein R, is hydrogen or optionally
(2' - et hyl bi phenyl -4-yl) (4-(pyri mdin-2-yl)pi perazin-|

substitytedtelkahone; (4- (benzo[ d] oxazol - 2-yl ) pi per azi n-

1-yl') (4" -(trifluoronethyl)bi phenyl - 4- yd nmet hanone;
bi phahy| Iahq/¢o(rmpo(tmd@f¢hafm6&;\®h@@mwnm§ 1ndGa 9Ny | ) pi p
erazin-1-yl) met hanone;

(S) -6R- benzydompdupst ot plaith A8 2wiydryipihodr Gz amd Gz @ieNN4' - (tr
i f1uoronet hyl) bi phenyl -4- yl) net hanone;

(5- (@yri NTHEE Sordpotinl e xahy d8ppkercinltoth G; 4adGpyre GRs.2(
IH) -yl ) (6-p-tolyl pyridin-3 -
70. The compound of claim 48, wherein one of J;, J» and J3 is N.
71. The compound of claim 48, wherein two of J1, J; and J3 are N.
72. The compound of claim 48, wherein all of J1, I, and J3 are CRa.

73.  The compound of claim 48, wherein Rs is hydrogen, halogen, or optionally

substituted alkyl.

74.  The compound of claim 48, wherein Ry is hydrogen, halogen, or optionally

substituted alkyl.

75.  The compound of claim 48, wherein Y is C(O).
76.  The compound of claim 48, wherein Y is CH(OH).
77. The compound of claim 48, wherein Y is CHo.

78.  The compound of claim 48, which is of formula ITA:
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yl ) met hanone;
(5-(pyrimdin-2-yl)hexahydropyrrol o[ 3, 4-c] pyrrol -2(IH)

WO 2005(18+7¢8- PCT/US2006/018682
(trifluoromethyl)phenyl)pyridm 3-yl)methanone;
(6-(4-chlorophenyl) pyridin-3-yl)(5-(pyrimdin-2-yl)hex
ahydropyrrol of 3, 4- c]( rrol -0 2( B -yl ) net hanone;
(5-(ryrimdin-2-yl)he %\hydr

R
ryrrol o[ 3, 4-c] pyrrol - -y F 7
(trlfluororrethyl ohe X}yrld y! )@et hanone;
so p |md|n2yl)p|

(5-(4-chl oroph 3-
perazin-|-yl) _
(3 -chloroblphen i yI)(I (pyri Bgn- r&lﬁpiperidin-4-y

| ) met hanone; bi phenyl - 4-yl (4-(pyrimdin-2-yl)-
1, 4-di azepan- 1-yl ) met hanonegya
(8- (pyrimdin-2-yl)-8-azabi cyc% o[ 3

whegid] oct an-3-yl ) (4' - (trifluoromnethyl) bi phenyl -

yl) @%I@gon g

bi p L -(pyrimdin-2-yl)azetidin-3-yl)net hanon
€, eachRsis 1nde:fendentl halogen, cyano Rsa, OR5A, C(O)Rs4, C(O)ORsa,

(6-(4-chl oro- 1ii fl uoromet hyl’) phenyl) pyri di n-3-yl ) (4

C(OOMRMRBI@HNERQAIR)SE) péﬁ@stm, lyl) methanone;
&F} lasgllrs 312 ell? 61’1&%?1}./1?/ rl gly 5ﬂt%'ngﬂ§ SLYtls 1&46(‘ mé{fl' E?yij laylalkyl,

a11<(y4aryp hh@fc@?b]éhﬁd’tyﬂocfcléiblk@l o( @l‘kt‘yl Hétero2yale;) pi peri di n-4-y
I') met hanone;

( 2- reeetnRemis prdapgndently hyduogem o prtioaplly subsfitytedsalkdy pryl jarylalkyl,
a]l%SJé%rgE th @ﬁ‘%&?ﬁ %?terﬁ %CIT' alfy{/ Iof ? %(y{ h‘ixt?r."nY %}e, and 2-yl) pi peraz

ianM@ﬂmmB@m§m04ﬁZmN
(5-(3-chl orophenyl ) pyridin-2-yl)(4-(pyrimdin-2-yl)pip
er azion- | -pe) deRtgdan@BEclaim 78, wherein Z is CH, Gy is N, and at least one R,
(4-(pyrimdin-2-yl)piperazin-1-yl)(5-p-tolylpyridin-2-
lsyﬁﬁmmkmﬁﬁone (4-(pyridin-2- yI)piperazin- 1-yl) (3
(trlfluoronethyl)blpllen ) met hanone;

@9y e conapoyin pE i, v imcy b9 qEformmula 1B
I-(trlfluoronlethyl)blphenyl 4-yl ) met hanone;
(3-f|uoro-3'-(trif|u?q9net QH) bRphenyl - 4-yl) (4- (pyri m
di n- 2-yl) pi per azi n- ;

(4- (pyrim din-2- yI)plﬁ’
1-yl) (3 -(trifluggone il - 4gy] ) met hanone;
(5-(pyrimdin-2 yI exahydropyrrol o | 4j6]pyrro| 2(1'H)
-yl (3 - (trifl t hyl) bi phenyl - 4- y| Fget hanone;
biphenyl-4-y|(5- yr|n1d|n 2- yl)ﬁbxahﬁdropyrrolo[s 4-c
] pyrrol -2(1 H-yl)ni et hanone;

(11IB)

81.  The compound of claim 48, which is of formula IIC:

(Re)n N
’\ R1

Q $
Ry E;/EZ

wherein:
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(I -phenyl -5-(pyrimdin-2-yl)hexahydropyrrol o[ 3, 4-c] pyr
rol-2(IH-yl)(4' -

wQ tooefik4aras onet hyl ) bi phenyl - 4-yl ) net hanone; PCT/US2006/018682
bi phenyl - 4-yl (4-(thi azol - 2-yl ) pi per azi n-
1-yl) met hanone;
(4- HisTRsarephenyl ) cycl ohexyl ) (4- (pyrl m dm 2-yl) pi pera

i' o @L@&;wmﬁ%%g%wéaiofg%wﬁc{, ﬁs pORS 2- Y oW PEERSI L,
C(ngpgsgﬁt By]glﬁ%,x?{ %ﬁﬁiny' 4-y1) (4- (pyrinidin-2-yl)p

anone,
2- ( lbacﬂ( Rixis hnhdbp emﬂeptig hydrogery br) qritipdalby substitubed alkylpay], arylalkyl,

auﬁylaré’%y?tieécﬁc@zlﬁﬂtﬁrﬁﬁé’ﬁ?91}(?’14 of ¥ Hhsteregycle: yl ) pi per azi n-

1- y'&ﬁff‘k&%@ endentl hydrogen or optlonally subst1tuted alkyl arlyl arylalkyl,
ro- 3- ydroxy I phenyl 1y pyrlm dm 2-yl)
allgéarylj hntemcybl)arﬂmteranym@alkbfl, pnalky heterocycle and

yI )Lél‘(‘%%%ﬁ? o?'é)%pkjﬂb ﬁm ne- | - car bonyl ) bi phenyl - 3-
2!, 4 3
Syr I% di :{Ff@ucg)h%& B&Eéf;ﬁ‘rql g%@}%‘?ﬂ%ﬁg’g Lbl(lSN and at least one R

1sFu§t h-1 Hpyrrol -2-yl)(4-(pyrimdin-2-yl)piperazin-
) e hanone (6-(4-chl orophenyl ) pyridin-3

|
( ’ )écgﬂrl gf’% A éﬂbﬁhuor oaééﬂaﬁ{égcf/e:hﬁéilﬁ %clgﬁﬁﬂggr?%lﬂ?lgfé%? wlilelre)zm the

codpanadiscycl of 3. 2. 1] oct an- 3- yl ) met hanone;
(1 Foytimidtersipgridin D PRI mEiybiphenyl-4-yDmethanol;

2z
A B e AR s s o,

(3I chloior3- mej&io);gbrph@hylm -yb@- (pym)‘mgnﬁaylmEendm -4- yl)methanone
(4&%@5%}’%@% ophe %&ﬂh?lﬁﬁ‘&%}ﬁe?h(yﬁ)b G YR mahd i P
(3(ﬂu0r5j4uﬁfeﬁﬁﬂﬁiﬁw-4%d)(h-)(}ﬁ}ﬂ“ﬂﬁﬁ)ﬁ—myﬂ)pﬁjefazﬁt Yy mhgleananée;n-

yl ) met hanone;

(4( thf)thmh@nﬂ 4-5B64-(oprisriginehyDpipesarine LyDBgheReResi n- 2- yI )

O S e

(4(—(%6Did[@l@5(@205—2 3(1)1)’113érhzi‘i@-groylgflE&ﬂiﬂlmmhﬁﬂwﬂ)bﬂahyhyl(%y})mﬂlﬁhone;

b1ghgw$—,4yyl(44(4y1t1(1ﬂu((rgmethyl)pynmldm-Z %£g1peraz111q ﬂ?methanone
S r{Etb@ﬁ _\/4r %{hﬁ&nyj %;F@I?lﬁgzra?ﬁ' 1n?’12g dl&ﬁﬁ&f&%‘ﬁ)blphenyl -4-

phen n yl) pi'perazin-1-y
1) rreylbmamamne _ o '
& w&gﬁ%dﬁ?ﬁ% R -Cipy bt S b PO A 5L °
yl)methanone;

(5-(pyrimidin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-y1)(6-(3-
(trifluoromethyl)phenyl)pyridin-3-yl)methanone;
(6-(4-chlorophenyl)pyridin-3-y1)(5-(pyrimidin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl)methanone;
(5-(pyrimidin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-y1)(6-(4~
(trifluoromethyl)phenyl)pyridin-3-yl)methanone;
(5-(4-chlorophenyl)isoxazol-S-yl)(4-(pyrimidin-Z-yl)piperazin-1-y1)methanone;
(3'-chlorobiphenyl-4-yl)(1-(pyridin-2-yl)piperidin-4-yl)methanone;
-62 -
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(6-(3-chl orophenyl ) pyridin-3-yl)(4-(pyrimdin-2-yl)pip
erazin-|-yl)netlianone;

W@ 40060347811 di n- 2-yl ) pi perazin-1-yl) (6-(3-(trifPODUSINBE/bIS6S2
yl) phenyl ) pyri di n-3-yl)nmetlianone;
(4- (pyriniidin-2-yl)piperazin-

blpiaeﬁsl1)4L?1(41(§ﬁthﬁMnygL1r;4-axayzle atet- Iys)nmmnone
(trifluoronet yI)]S tz L 5 1&%{
( dyn-g-yl)p?ema@wq ;,}ﬁcpqna}@ (_{f tri uoromet y1)biphen

& ij%]%?yrldln 4-yl ) phenyl) (4-(pyrimdin-2-yl)pip
era

met hanone;

b1p¢18ny144 ykdl-f(lb}ttgmdm blyla)ag/étrdm-%y))@rtbﬂ(qmpm m di n-2-yl ) pi pera
met b. ano

(6- (ﬂsclqlzrwxﬂmﬂuem%ﬂﬁ}ﬁheywwfh 3y PR R iRz -

) pi yl ) met hanone;
9§Fﬁ%§hﬂﬁ+drobl phenyl - 4-yl ) (4-(pyrimdin-2-yl)pipera
(6- t4 nhlbrthatmhjdp]nmrpryndm -3-y1)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;

(4'-(c§rl oreé}pfa&ggﬂ giﬁ{p% 1pD pé)rle yri)metﬁa&o%g“ m di ne;

i l one;
O eI Ak @?ﬁlﬁﬁ“a‘r";ﬂ *%%“?E%’mf‘ﬁ?h 2 y1) hex
3, éh@ameﬁp@blpmxlyﬂ -4- ﬂXéi(pmm@un 29 PHperazAy ie»t
(5 Q%ﬁéﬁé rplh%h By&@#ﬁ ﬁ@ﬁi I(I%;rﬂnﬁlhry b)y()ﬁpeggz{ﬂ § l}&‘)%éﬂ%%ﬁé/ )b
(4!(18dynrﬁidwaq&)'§1peeézﬁn fllyw)léﬁ-(pttetyﬂwrﬂdm -phé)mydthahoye;) (4- (pyrim
pi perazin-1-

(H(mMm%ﬂ%mms%Wryl)ﬁy&lﬁ)&lmrewmyme)mhﬁnﬁ A7 VBEERAS -

l € one,
AR AR o motin
(3J_ﬂubtn sh(eﬂﬂh@mnbmmbmhénﬂﬂwh)(m@ynmidlmzndbrpmramnfi ~Phmetbanone;
(41pxramw¥wrl}pl&er@qu} 183 S aheosemeiho s BIRAC Y HY g MRS,

?ﬁﬁﬂ’ﬁ d lo[3 4 1-2(1H)-yl
S }ﬂm Yr )heﬁahr%’ rOpero 0[ C(]pynrfcl) m(dl )nyg(yl ) | pi peridin-
4- yl()rlthldromathylbblphenyl 4 yl)methanone

blli?}tﬁnﬁlegs_éf@@?(n&g%éq‘&& 1 hexghyrclirop}XToao[B 4-¢ 3y§01t f(tlfﬁ%q{eﬂ%%ne
(1(f;ﬁen>§lhﬁ -QhyeRhihen Zhé‘xalﬁf/ar()ﬂy&&}éﬁ ActhyrroR2¢ID)pyly@r-azi n-
nmet hanone; rim |n2y)p|pera2|n

1- qummoremﬁhﬁl)@@hmﬂﬁﬂb POpIERY | - 4-y| ) net hanone;
blé)l @@?zo?t 1}_})0%&!1211(“1 - {1RndU g pey pyr i m di n- 2-yl) pi

(4( 4 mﬁrbﬂﬁ%@WﬁX&‘BW@@ﬂnﬁ@ﬁﬂ -yiysiperdzint I)- pi)pethagone; | -y

met hanone;

4Mﬁmmdmﬂwl)pme(wrﬁe%ﬁ%bawl?hwl&ﬁnafl 3 HbPBI azi n-1 - yI
@:&%@ﬁ%ﬁ d(ﬁ}y )bg)r err13¥1le4n S p(;??“ gndm 3 ?ll?p1gera%1>r/1 r1| %,rll)mleglagorilel )
2 boi@hsidoabighefiof dhySlarymahyDberding Y mrimidirE ol
@ibyisines HBRsran Lyt HRYE IR £ firbaRSES ! ™
(3'-chloro-3-hydroxybiphenyl-4-yl)(1-(pyrimidin-2-yl)piperidin-4-yl)methanone;
1-(4'-(4-(pyrimidin-2-yl)piperazine-1-carbonyl)biphenyl-3-yl)ethanone;
(2',4'-difluoro-3-methylbiphenyl-4-yl)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(5-phenyl-1H-pyrrol-2-yl)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(6-(4-chlorophenyl)pyridin-3-yl)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
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(5-methyl-1-(pyrimdin-2-yl)- 1,2,3
, 6-tetrahydroryridin-4-yl)(4'-
W@ ooefikaras onet hyl ) bi phenyl - 4-yl ) met hanone; PCT/US2006/018682
bi phenyl - 4-yl (4- (5-et hyl pyri m di n-2-yl ) pi perazin-I-yl)
met hanone;
(5 Qﬂrowztﬂ%reb@hyﬂ;mtﬁxee(pyxmﬂimlyiz);(ms-a(zamcydlm{e Polietthn-p )
bi pl i enyl yl ) met hanone;
(4- ybmethanmez yl) phenyl ) (4- (pyri mi di n-2-yl ) pi perazi n-

2- (% Qf gé?ﬁklia% ‘%ﬁn E@tlyg LpAe 'i‘)SJl)mAbolﬁ%ﬁfrﬁer azin-2-yl)pi

anone

2- (@‘{brpﬁEﬁ}thylbkp)pmﬁﬂmﬂ yl)Mﬁnn(cmﬁ"l m di n- 2-yl ) pi per azi n-

hanone

@ ﬁlugrmﬁyﬁtnﬂugrpmﬂl(y@bw«bFWT%W10@%11%11‘&“;% yRpelidin g | -y

) me
%’gﬁ-{épyrl ndi n- 2- yl) pi perazi ne-1 -carbonyl) bi phenyl -4
(4-(4}ﬁ‘relﬂqﬂmhicrphbna-2 -yDphenyl)(1-(pyrimidin-2-yl)piperidin-4-yl)methanone;

(4'f% 2 ‘gﬁhen(yr 311)%4 gﬁ%ﬁ@% n? 293(’}#?8 i 3& )Inpﬁt]} et fanone;
iﬁjﬂ%of&“@%é&%ﬂ%ﬁﬂ ﬁywtdl@ﬂvnﬁﬁmwzrygplperazmw -phpethanomns; | -

) ni et hanone;

bllﬂﬁﬂY]S‘Hﬁ(Bm¢thﬂr%m}@mlgmy2—ybpmpwm h.ypp)e }&n?%“ 7 di n- 2
Eﬁ%@ '?5 fmﬁlﬁ{ﬁ%pzfﬂfy&”%pﬁ”@@ %%ﬁegl 1-1- (P?/il‘_lmldln -2-yl)piperidin-4-

1 y|})1)ﬁ§‘étﬁ@i6ﬁéle
2n|ethl |md|n2 15]§1era2|n
blphe;ayl)-{,-grl@((ﬁ rmﬂhml@m t%yll)l)lﬁFrﬁFi‘é‘h%V hINgIeat hanone;
b@gﬁgﬂ.‘ﬁ}lqﬁngﬁj ﬁ%;ﬁﬁﬁldﬁr By BbREDH-1 41)RKdnBhelm 2- y1) pi
(1(iyn@lhmﬂf}lhpﬁﬁthﬂ%ylﬂsth)lﬂderémﬁthy@bxphznwéy phpethanene; | -y

(6¢C ncbg%gy?}pﬁ?laﬁpjglg}p?&lgé H{ayimidins ;?r%l)(l’éper%%“? Ilﬁlﬁg?than tnﬁyl )
(4%%%%11 Qh)(%d %%Eilqeﬂﬁ?@ }3 (tr;t}uoror?e}ethyl)phenzlggyr/rﬂ%n d3I };ll)ngetillanone
(4L(j)m1maha-?2nyl)pﬁpgrhzm’dt-yia(ﬁfmwlylpyndm -3- yl)methanone

@3 %l}lgrﬂ ({rgﬂfﬂrg medRh h%y‘f'l S bl BB it aWRihanone;
(4% GiRhLy MR A-(pliplen g fdipmini oy b o) pi

perldln i anon

(2b4l gﬁ]ﬁmrbbl@h?lh}(lﬂ -y 4eppimidimZ- P eRan - DRehaRgest azi n-

( 6( @gﬂ % t h%ﬁwﬁ%y(l i/nr% |¥11)84 ﬂoyilmlfl E@Pl gaﬁm } yl)rrie&thanone
(3'&,5'§d1é(§hl§1‘o%ﬁjh@ﬁﬁt¢1 1) bipigtiatigin- %yl)mbémemh]ayk)methanone

benzyl -4 yrimdin-2-y é)gerazml yl) (4" -
2ﬁﬂnplp¢wh§lrylmﬁ§h )ﬁ@prazahbﬂé)})ynml m

th
(4b I&fﬁﬁgh &@K I‘ophen- % ﬁpgﬁ)%%{i’?lptﬁgﬁﬂeﬂlahoﬁé ) et hano
(6 GBLalﬂémbl@@ﬂyﬂmﬂdm-EyMS}@WHndmﬂnyl)hewhydrepﬁmmﬁé _c]pyrrol-

2(1H)-yl)methanone;
(1-(pyridin-2-yl)piperidin-4-yl) (4'-(trifluoromethyl)biphenyl-4-yl)methanone;

(2'-ﬂuoro-5'—(triﬂuoromethyl)biphenyl-4-yl)(4-(pyrimidin—Z—yl)piperazin—1-yl)methanone;
(4'-methylbiphenyl-4-y1)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
biphenyl-4-yl(4-(5-methylpyridin-2-yl)piperazin-1-yl)methanone;
1-(biphenylcarbonyl)-4-(pyrimidin-2-yl)piperazin-2-one;
biphenyl-4-yl(1-(pyrimidin-2-y1)-1,2,3,6-tetrahydropyridin-4-yl)methanone;
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| -(2',4"-difluorobi phenyl carbonyl)-4-(pyrimdin-2-yl)p
I perazi ne-2-carbonitrile;

wQ 4006abki7as obi phenyl - 4-yl) ((2S, 5S) - 2, 5- di et hy| PAF/(p3006/M8682
i di n-2-yl)pi perazin-1yl) nethanone;
bi phenyl - 4-yl (2-tert-butyl-4-(pyrimdin-2-yl)piperazin

(3 ch%&&ﬁlﬁ@n%ﬂ%ﬂl (pynrmdm -2~ yl)p1per1d1n -4-yl)methanone;

i phenyl -4-vyl i sopro riomdin-2- i pera
biphienyl- 4155&1 )(%mm@i/mégl) 25 o0 Y oy A Zh o Pt P

(3 ﬁ;lh&)r?/trl? 19/?1' 14 ﬁg (Syt%h{H%’i ¥ hypfek - b dinaionk) Pi per azi
(4(@1‘111@151192@)@11}6%2&9 1 @ﬂ))(yk(&ﬁlﬂowtnﬁh}’lobﬁphwﬂkﬁ)mmmb )P

@ (Gﬁlqr@‘glph*?ﬁ}%“rbﬂ)ﬂ ¥ Wﬁ@éﬁ/ﬁ%ﬁldﬂn grpirepigin ¢Dprethargag: n
(4'Yéiﬁﬁﬁ§ﬁ¥ﬂi;)lm3ﬁbqe(p%§?§% PF%W%M 1 yl meth?/r;olnren i n-2-y1)
bihiepglrd-gtl(dh-(4-nydthyipyinanime: yl)plperazm 1- yl)met anone;

(6]fggft?giﬁl %ﬁh%qyl)i}iq? . ﬁg@n()éynmlcﬁn)l(ﬁ)ﬂ&x Y IS8 3%-d1BYrol-

(2, I{eoyrldanyI)plperazmI yl) (4" -methy
I bi @I-(ﬁgmﬁ%{h;ﬂo met | i anone;

(4%hlarhbiphenyl-4 Y1) @dpyiidind-ympgeyip: oEbmathasang; car bonyl ) b

| - 3- t
(Sﬁﬁ‘%ﬁg%&@mp@;ﬁ%@t%%i 6 te?‘a}%dlro&)yrldﬂl yly)l)él perazin-|-yl)
met k{trvfﬁiﬁﬁ‘@me’chyl)b1pheny1 4- yl)methanone

| - (bi phenyl -4-y yrimdin-2- | perazi n- 2-
blplneg;yl 4’:1) y1(4y(5 ethylpyrlmldy n)Z yl)plperazm 1 yl)methz}/ o)ng; P

(4((Ry1i1<fin|%jmh8raﬁg' 1991‘3@3/ ktnﬂuéﬁlo}rfe%}(l)‘?ﬁ'ﬂﬁeﬂbldmygh‘béltﬂaﬁbﬁ@r az

(4(@ @hmﬂ%ﬂ}eﬂbﬁ(;%‘@yﬂﬂuﬂlh%ymnnwnamldh -ph@ethadorss azabi cyc
oct an

bl?@ﬂbf’fﬂﬂ\&é‘@b"%%?‘@@ﬂ@%& §1yl)&16 DOPR di n- 2-yI ) pi per az
#’gl | phgng4 (ﬁynmldm -2-yl)piperazin-1-ylymethanone;

yl) (8- (Cpyrimdin-2-yl)- 8azab|cyc
blbh)e[r@l 2- yl(l4@(«5t1aath3lwh)iamn-|3 ﬁ}m@azm 1-yD)methanone;

P PP PGS syt SR Wanttit T 1 AL
(ZSédlnY@ﬁ}mﬂ @yﬁaﬁﬁﬂyi)ﬁrp)éfa)zﬁﬂt Dy i(giffroRonéthyl)Ephai-o-

nmet hanon
(S) :{lﬁnc‘@mpyl 4- (pyrlmdln 2-yl ) pi perazin-1-yl)(4"-

(S(él{elngf 13513%?%9@ %B’ el?%f‘(% @%%%l?aﬁnﬁg?gﬁgﬁ%?pu 5er| din-4
%Lﬁl% g0 phen-2- yzpyndln -3-y1)(4- (pyrlrmdm -2-yl)piperazin-1-yl)methanone;

2-isobutyl pyrimdin-2 pi perazin-1-yl) (4" -(
bnph¢ -doylehardin-fiybRipsaziml-y) m@ﬁ@ﬁlﬁ%one

e
<3 ?lb'ﬂnewh@m@henyl 4-yl) (- (pyrinidin-2-yl)pyrrolidin-

bl@heﬂ A 4 ﬂ(@ﬁé§? B Himsti -4y dn SyriReg Ry pehaRone
(ﬁ@hl%%ﬁllﬂ{eﬁylzél oLt ARidR-2-yl)piperazin-1-yl)methanone;

(4-(pyrimidin-2-yl)piperazin-1-yl)(2'-(trifluoromethyl)biphenyl-4-yl)methanone;
(S)-(4'-chlorobiphenyl-4-y1)(2-methyl-4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(5'-chloro-2'-fluorobiphenyl-4-yl)(4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(4-(5-methylthiophen-2-yl)phenyl)(1-(pyrimidin-2-yl)piperidin-4-yl)methanone;
biphenyl-4-yl(4-(4,6-dimethylpyrimidin-2-yl)piperazin-1-yl)methanone;
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yl ) met hanone;

4' - (4-(pyridin-2-yl)piperazine-I-carbonyl) bi phenyl -4-c
w@edwonz4ms | e; PCT/US2006/018682

(4-(pyrimdin-2-yl)-1I|,4-diazepan-I-yl) (3" -(trifluoroni
et hyl ) bi phenyl - 4-yl ) net hanone; net hyl

(S)- @(éem9ﬁh%ﬁ1ﬁld1ﬁ buypakrpienyigaraofydryméthy hiphedydida- 2

) pi per azi ne-2- carboxyl ate;
(4 ybewe#wpeisxazol - 2-yl ) pirerazin-1-yl) (4" -chl or obi phe

R e DI S DL e
blphﬂ?ﬂ’ I(hapaitizin-3-yl)piperazin- l-yl)met anone;
6 (q%hﬁggp&gt ¢l o e yli))({) 1)dl(n 2 (yB 1peraz1n—i1 %n}/etﬁa%one

1-(2 &'*Hlﬁﬁ&o&pgéﬂeﬁfé’%ﬂ&iyﬁbh@ AW ERE RN biphrdziied-Birbeitidey | )

i’perazi ne- onit

@ (@mqn’omwéﬂymzwm(ezs S5 Emetpy H-Gptimidin-pryfpigserzierin. |
I)m? none; biphenyl -4-yl (4-(pyrimdin-2-yl)-3

, 4- )ﬁ%‘%?@&ﬂ?moxal i n-1(2H) -yl ) met hanone;

bi}%l?én%/f:ﬁ" Qex%buwl %hﬁdlﬁlw&bﬁ éflaélﬁa{( ethamatien- 2- y! ) -
ab| cl o[ 3.72. 1] Oct an- nmet hano
(SK- Brgbhley‘l% f'l(ﬂ-mp@py %((nymrpgdm évﬂ)m@a@m L prlpsasthanones - yi )

bl}%ﬁ%ny ﬁﬁ]yj;ééoﬁhﬁ}?m14 @y?frﬁl%lg (\f)1 Yiperazin, ZyIQIF])e%lg?(%\ “ ydr opy

(3C éﬂb&Lﬁfﬁofﬂb@Mfeﬁ?l—#%{)tﬂpyﬂyﬂnﬁﬁm KBpiperzin-1-yl)methanone;
(4a(p)§/pmd1m2$l)%1}lzar%n}1ﬂr}ﬁ)(ﬁr(@T(H‘thlowmethyl)phenyl)pyndm— 3-yl)methanone;
(4( élﬂ&lpo\q 1M ﬁl%lplpﬁﬁ%}%_gjl *‘%9{1&@&&{1 %) 1§biperidin-4-yl)methanone;
(3E)élilﬂfd-lliﬁlﬁ6ﬂmliﬂh¢hylb4 p])gnﬁplyﬂﬂ}lghln)MI)mmm-l yl)rlnethanone
(2%—5]@}66? ) 14;1(}9%@1%%@ laljgﬁ}@ggmg - ?h}i&pﬁg n14° ?I[iethano(}l]ep

3 fcﬁl 6 hl 3(‘? ﬁgﬁuﬂhﬁﬂbﬂ ylgo(l%!ér)cﬁ& mxﬂbbﬁyl%ﬁh&ryyiz)ﬁ Quakhdr opy

rro hanone,;

blbh@i‘ytbny}}l@Amyﬂl(y( - 2SpHERIin2- ﬁ)llipfrreiun*}ll-ylblm(ﬁtbquﬂ din-2-yl)p

1 Iiﬁg{l @%@%!HE%B%?“ gf"y?“y%‘?ﬁﬁ??? KOREdi net hyl - 4- (pyr

(3" ! cﬁblﬂo%bwh):ﬁ’ﬂ/lﬂﬁﬂlﬁ @nﬁndlﬁal-?lgpﬁpwaﬁﬁrl -yl)methanone;
uoroblp enyl -4-yl)( methly 5 rim 2-
(3yb1)1pr®q1hedy]ﬁ4-41)98 fnysintidinohal)-8-azabicyc 0[3.2.1]octan-3-yl methanol

(é)j)éé benﬁ% &?(btlgébu%ﬁl y¥1nﬂ}181npf Sfﬁﬁlbgrakmyf M)Hl'eﬂﬁﬁE%l 4-yl
(3'-chlorobiphenyl-4-y1)(8-(pyrimidin-2-yl)-8-azabicyclo[3.2.1]octan- -3-yl)methanone;
(S)-(4'—chlorobiphenyl—4-y1)(2-isopropy1-4-(pyrimidin—Z-yl)piperazin—1—yl)methanone;
(4'-methylbiphenyl-4-yl)(4-(pyridin-2-yl)piperazin-1-yl)methanone;
(S)-(2-isopropy1—4—(pyrimidin-2—yl)piperazin—1-yl)(4'-(triﬂuoromethyl)biphenyl—4—
yl)methanone;
(3'-chlorobiphenyl-4-y1)(1-(pyrimidin—Z-yl)piperidin—4-yl)methanol;
(S)—(2-isobutyl-4—Qayrimidin—2-y1)piperazin—1-yl)(4‘-(triﬂuoromethyl)bipheny1-4-
yl)methanone;
(S)-(4'-chlorobiphenyl-4-y1)(2-isobutyl-4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
(3'-chlorobiphenyl-4-yl)(1-(pyrimidin-2-yl)pyrrolidin-3-yl)methanone;

- 66 -



10

15

20

25

30

bi phenyl - 4-yl (4- (qui nol i n-2-yl) pi perazi n-
1-yl) met hanone; 4-(bi phenyl-4-yl)-

wda 2qopse47a8 di n- 2-yl ) pi peri di n-4-ol; PCT/US2006/018682

4' -chl oro-N-net hyl - N- (2- (et hyl (pyri m di n-2-yl)anm no)e
t hyl ) bi phenyl - 4- car boxam de; or
(2',%3%@)&18{&)%%&&1 Myv)csl@@ﬁnﬁ&ylrz i) B 072 Byt (D[S D& oRin 8-

et hanone. 84. A pharmaceuti cal conposition
conphinsthagore; conpound of claim 1 or 48 and a

4 har maceyt j.cal | c A single
R R T
(4-GHAREFIN2-97)-104- drdzapm841)(B@mﬂ&ormmmﬂ)mphemyhmlmem@mne
proline trans orter, whjich co 0
meﬂn@|1r(ﬁe0h1@r9r?s1éhlpf®aphﬁnma@e¥lﬂsgr@ méfﬁﬂ@n gzme 2-
%# formula | : (D or a pharnaceutlcally
accepta

e Salt or solvate thereof, wherein: Ais an
(4- qulzo[ldaxiydayolwpbpﬂpbmtmdl yb(ﬂlahbmﬁnplmnybﬂﬁ’ﬂmmne,e ach

(3 PR 0N RO N B CERI I L TR O Rl 1y
4- 25' @Eﬂ)ﬁthito nhf-ggg gl’)|(1 (pYringid@-2 Q}()@pen@ﬂ(—ﬂy@)meﬂfan@rﬁ

hydr ogen,” hal ogen, cyano,

1- (Mloﬁ(l)fﬁombu@(e@yMMﬂQ@)(mym;l Z-Mpqpmpe 2Cprarbon1tn‘.le

penamiRR R R ot T BB N

bipNEB)1-4-yRA-(SPRRMin-23413 %ﬁydrs«gﬁmﬁﬁm(m) m)dmgameor

0 tlonally substi t uted al kyl , aryl,

(&' adhlqubf%’ -finorohiphenydcd x)eS: (pbr@tréqh@c%ﬁzsll)@ %ﬂa Wcloéﬂ 1]octan-3-
al k%,b hgha%l pcycl e; and each RB is independently
hydr = optionally substituted al kyl, aryl,

(S@hyﬁﬁﬁifaﬂ 2- y@l(mbsafrmum-ml)prp@m;m-eyl)hmtm@ej,c| e-al kyl ,
yl -heterocycl e. met hod o Ia|m8

“4 vﬂhéqreblﬁh@lwér‘l@fl}iﬁr(ﬁ@mr%@@dﬂ\eé ARYAZORHO Wifﬁez(lﬂ)
hu n%nge%%ot%, CoAY7.

4-(4'-chlorobiphenyl-4-y1)-1-(pyrimidin-2-yl)piperidin-4-ol;
(5-(pyrimidin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)(4'-
(trifluoromethyl)biphenyl-4-yl)methanone;
biphenyl-4-yl(5-(pyridin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)methanone;
(3'-chlorobiphenyl-4-yl)(5-(pyrimidin-2-yl)hexahydropyrrolo[ 3,4-c]pyrrol-2(1H)-
yl)methanone;
biphenyl-4-y1((28,58)-2,5-dimethyl-4-(pyrimidin-2-yl)piperazin-1-yl)methanone;
1-((3'-chlorobiphenyl-4-yl)methyl)-N,N-dimethyl-4-(pyrimidin-2-yl)piperazine-2-
carboxamide;
(2',4'-difluorobiphenyl-4-y1)(3-methyl-1-(pyrimidin-2-yl)piperidin-4-yl)methanone;
(4-(benzo[d]thiazol-2-yl)piperazin-1-yl)(biphenyl-4-yl)methanone;
biphenyl-4-yl(4-(quinolin-2-yl)piperazin-1-yl)methanone;
4-(biphenyl-4-yl)-1-(pyrimidin-2-yl)piperidin-4-ol;

4'-chloro-N-methyl-N-(2-(methyl(pyrimidin-2-yl)amino)ethyl)biphenyl-4-carboxamide;

or

2-(biphenyl-4-y1)-1-(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone.
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88. A nethod of inproving the cognitive performance of

a human patient, which conprises admnistering to the
w@aiocant74@n ef fecti ve amount of a conpound of POT/IB1086/018682

:(l) or a pharmaceutically acceptable salt or solvate

thereof, wherein: Ais an optionally substituted

non-gar omgy %)Harﬁﬁbﬁﬁfé@wﬂnqjosﬂi@ﬁ&oﬂpﬁiing acolPouiad of claim 1 or 48

i ndependently N or CRl;, each OFEl, E2 and E3 is
andﬁ@bmmemqaiymc@ptm@xcww@ optionally substituted

heteroaryl; Y is O C(Og, CH(OH), or CH2; each Rl is |

i nde§5endeksingletunitrdogage, fotralcomerising Jhaidarpaceutird composition of
clar%%fp" C(OORA C(ONRARB), N(R ARB), or SO2RA; each

s i ndependent!|y hydrogen, hal ogen, cyano, RA, ORA,

C(ORA X Q@R AT ifHiGkiNG RARBIne tNBhdARE) whieh c6@BRAs contacting a

each RAI s independently hydrogen or qgptional li/
prelinsstranspertsy withpfficigntydmouat 9f epqmypoung of foraps 1:

het er ocycl e, heterocycl e-al kyIR1 or al kyl -heterocycl e;

and each RB is independent]y drogen or optionally

substituted al kyl, aryts kyt 1 al kyl aryl

het erocycl e, hetg che-al k or alkyl -heterocycle.

89. The nethod of cl & m 88, Foh hg@%)gnitive

performance is rapidity of i ng, canprehension,

reasoni ng, or nmenory. 90. A net ROd Eg feating,

managi ng or preventing a disease or disorder in a

human patient, which conpris@ admnistering to the

patient an effective amount of a conpound of fornula I

or:a ghaymaseuticallyacrertehle salber %91‘5’&@5@85 IV@%%H or solvate
{her £3 an SREREHD iR AbroRbRANC hlikoRyRBL T | ut e

non-ar onmat’ er ocyc , eacC D2 is
i ndepehdeDy kyd N, iy inGiRknéatly MObECR,£2 and E3 is

Lg?:&ggggﬁ;,lﬁ; a%ld%g i%&peﬁdgrﬁzly toilr%?{az! |y substituted

X is optionally substituted heteroaryl;

Y is O, C(O), CH(OH), or CHy;

each R; is independently hydrogen, halogen, cyano, Ra, ORa, C(O)R4, C(O)OR4,
C(O)N(RARg), N(RaRg), or SO;R4;

each R, is independently hydrogen, halogen, cyano, Ra, ORa, C(O)R4, C(O)ORa,
C(O)N(R4Rg), N(RaRg), or SOzR4;

each R, is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,

alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and
each Ry is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle.

87.  The method of claim 86, wherein the proline transporter is encoded by the
human gene SLC6A7.

88. A method of improving the cognitive performance of a human patient,
which comprises administering to the patient an effective amount of a compound of

formula I:
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Yis O CO, CHOH, or CH2; each Rl is independently
hydr ogen, hal ogen, cyano, RA, ORA, C(OR A C(O ORA
WQR@OpMERARB), N(R ARB), or SO2RA; each R2 is PCT/US2006/018682
i ndependent |y hydrogen, hal ogen, cyano, RA, 0 RA,
C(ORA C(0)OR A C(ONRARB) 3N(R ARB), or SOZRA;
each RA is independently hydragen or optionally
substituted al kyl, aryl, afyl a kyIR al kyl aryl ,
het er ocycl e, het erocy€l r aIkyI heterocycle
and each RB is i Redependent|y hy/d ogep, orgoptionally
substituted al kyl, a ary "ab y al yi aryI
het er ocycl e, heterocycle al kyl , orlalkgl heterocycle
91. The net hod of cl a| m 90, vvheR in Eﬁe di sease or
di sorder is Al zheiner' s disease, autism a cognitive
di sor der, dementi a, a learnidy disorder, or menory
Io nmet h 9 the learnin
p}gpa% eu 1%3. F%))Ea%g gzgt (iljcsg tileremq %&h%#&anhl a. g
dys pﬂ%a@optmhaﬂy subtiivded non—aromatlc heterocycle

each of D; and D; is independently N or CRy;
each of By, E; and E; is independently N or CRy;

X is optionally substituted heteroaryl;

Y is O, C(O), CH(OH), or CHy;

each R, is independently hydrogen, halogen, cyano, Ra, ORa, C(O)Ra, C(O)ORa,,
C(O)N(RaRg), N(RaRp), or SO;RA;

each R, is independently hydrogen, halogen, cyano, Rs, OR4, C(O)Ra, C(O)ORa,
C(O)N(RaRp), N(RaRg), or SO2R4;

each Ry is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and

each R is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle.

89.  The method of claim 88, wherein the cognitive performance is rapidity of
learning, comprehension, reasoning, or memory.

90. A method of treating, managing or preventing a disease or disorder in a
human patient, which comprises administering to the patient an effective amount of a

compound of formula I:

@

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is an optionally substituted non-aromatic heterocycle;

each of D; and D, is independently N or CRy;
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each of E1, E, and Es is independenily N or CRy;

X is optionally substituted heteroaryl;

Y is O, C(O), CH(OH), or CHy;

each R; is independently hydrogen, halogen, cyano, Ra, ORa, C(O)Ra, C(O)OR,,
C(O)N(RaRg), N(RaRg), or SO2R4;

each R; is independently hydrogen, halogen, cyano, Ra, OR4, C(O)Ra, C(O)OR4,
C(O)N(RaRg), N(RaRB), or SO2Rx;

each R, is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle; and

each Rp is independently hydrogen or optionally substituted alkyl, aryl, arylalkyl,
alkylaryl, heterocycle, heterocycle-alkyl, or alkyl-heterocycle.

91. The method of claim 90, wherein the disease or disorder is Alzheimer’s

disease, autism, a cognitive disorder, dementia, a learning disorder, or memory loss.

92.  The method of claim 91, wherein the learning disorder is dyslexia,

dyscalculia, dysgraphia, dysphasia, or dysnomia.
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