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Compounds that block KCNQ channels and M current, including linopirdine

and XE-991, demonstrate cognition enhancing effects. The compounds act by

25  increasing the stimulus-evoked release of a number of neurotransmitters in the central
nervous system. See Wang et al. Science 1998, 282, 1890; Lamas Eur. J. Neurosci.
1997, 9, 607; Schnee and Brown J. Pharmacol. Exp. Ther. 1998, 286, 709; Zaczek et
al. J. Pharmacol Exp. Ther. 1998, 285, 724 and references cited by these papers.

30 At the time linopirdine and XE-991 were discovered, they were not known to
be KCNQ blockers and were not optimized for KCNQ inhibition or selectivity.
Thus, potent and selective KCNQ blockers offer a promising opportunity for treating

impairments of memory or cognition.
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QisCHor N;
X is a bond, methylene, ethylene, or propylene;

R is hydrogen, Cy.galkyl, Cs.scycloalkyl, CH,Ar', CH,CH,Ar', CH(CH3)Ar',
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NERDHR"), CONRHR), NR"COR’, and R®,;

R?is hydrogen or C.¢alkyl;
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R’ is independently hydrogen or C_salkyl;

20
R® is a heterocycle selected from the group consisting of tetrahydrofuranyl,
pyrrolidinyl, piperidinyl, and benzopyrrolidinyl and is unsubstituted or substituted
with 1 substituent selected from the group consisting of oxo, C;.salkyl,
hydroxymethyl, benzyl, and CO,R’;

25
R’ is hydrogen, C¢alkyl, CO.R’, or CON(R)R);
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Another aspect of the invention are compounds of Formula 1 where X is

10

25  propylene.

Some compounds of the invention are listed in the specific embodiments

section.

30 “Alkyl” and other substituents with an alkyl moiety include both straight and
branched chain configurations. Aryl includes both carbocyclic and heterocyclic
aromatic moieties. “Benzopyrrolidinyl” means a pyrrolidine ring fused with a

benzene ring in either a 1,2 sense or a 2,3 sense.
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P ase The invention includes all pharmaceutically acceptable salt forms of the
instant compounds. Pharmaceutically acceptable salts are those in which the counter
ions do not contribute significantly to the physiological activity or toxicity of the
compounds and as such function as pharmacological equivalents. In many instances,
salts have physical properties that make them desirable for formulation, such as

10  solubility or crystallinity. The salts can be made according to common organic
techniques employing commercially available reagents. Suitable anionic. salt forms
include acetate, acistrate, besylate, bromide, chloride, citrate, fumarate, glucouronate,
hydrobromide, hydrochloride, hydroiodide, iodide, lactate, maleate, mesylate, nitrate,
pamoate, phosphate, succinate, sulfate, tartrate, tosylate, and xinofoate. Suitable

15  cationic salt forms include ammonium, aluminum, benzathine, bismuth, calcium,
choline, diethylamine, diethanolamine, lithium, magnesium, meglumine,

4-phenylcyclohexylamine, piperazine, potassium, sodium, tromethamine, and zinc.

The im}ention also includes all solvated forms of the instant compounds,

20  particularly hydrates. Solvates do not contribute significantly to the physiological
activity or toxicity of the compounds and as such function as pharmacological
equivalents. Solvates may form in stoichiometric amounts or may form from

adventitious solvent or a combination of both. One type of solvate is hydrate. Some
hydrated forms include monohydrate, hemihydrate, and dihydrate.
25 ‘

Synthetic Methods
The compounds of this invention can be made by the methods illustrated in

Schemes A-E. All reagents are commercially available or made by methods known

30 inthe art. Additional compounds can be made using these methods.
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channel s usi ng an assay. Representative conpounds were
confirmed to be KCNQ bl ockers in a functional assay
nmeasuri ng current through KCNQ channel s transfected
wob®eoseyi es. 10 Thal lium Fl ux Assay for KCN@cahapiels2042
bl ockers. Approxi mately 20,0009 cells/well of an

HEK- 293 cell line stably transfected with one of the
menbers of the KCNQ famly were plated into

cl eehetmott om bl ack-wal | ed, poly-D-1ysine coated, 384
wel | assay plates in 20 |/yell of low chloride plating
medi um Low chloride platin medi um was conposed
the fol l g ng: squigwm gl uc e, 109 nmM potassiu

gl uconat &, 5.4, eni - cal Ci | ucondi®, 3.6 nM
magQPerumsal Lare, 0. 8 "M s m bicar bonate, 26.

mVvi sodiqsgm ph@¥phat e bagsi %2 mM gl ut am e,/k p °
mV gl ucose, SNt HEPES f%& .3 10 MM 10 X s OH
concentration of vitam ns W352006/ 033844 16

PCT/ US200S/ 032042 10 (G bco/ Li feTechnol ogi es cat al og
#11120-052) and 1gx concentration of am no acids

(G beo/ Lif RFechnol .@, atal og #11130-051). Fo

over ni ghy cubatio q 5% CQx2 inguWbator at 3
the cells in_ py¥-he plat€s were | oaded wit O
of a dyeyFpadi MY seHtipr{co ining the aetty
ester of the thalliunmsensd | uorescent dye
BTCGAM (2 M and pl urpnic g (0.02% w v) in
chloride free assay buffer. Chloride free assay
buf fer was conposed of the follow ng: sodium

gl uconate, 140 nmM pb ium gluconate, 2.5 m M

hem - cal ci um gl uconat hem - magnesi um

gl uconat &= 2 ¥ gl uco 5 mM HEPES (pH 7.3), 10
mv  Fol | 8W4)g i ncubaki o n 2 he dye | oadi ng sol ution
for from45-90 min af r {.enhperature, the dye

| oadi ng sol ution was renovediby aspiration and
replaced with 40 I/wel ks of chloride free assay
buffer. 15 Prior to addition to cell plates, test
conmpound and standard co di ssol ved in -
DMSO to 3 mM concentrati %ﬁ?‘i&' np%%%ogig wer e t hen
diluted fromthe 3 nfMstock to 100-fold over the

final assay concentration in DVMSO. Finally, conpounds

3 n DVBO Thercemppyngs of this wivention wess evabiated ferfdod] CNQ

ass -

conDAnREIE bl mereh it BB ok obliAd BSEREN

| / vibékersfin @ dmpptional @ssuy nieasuwing conrent thrhegtf KONQ chesp)s transfected
con.c%ntor?_tti on were then added to the cell plates.

Thi @85 &%ents a 1:5 dilution, yielding the final

test concentration. The wells used for test conpounds

were Al -P20. s A21-P 5 contaj ned a, standar
10| ockerﬁzaﬁw\ﬁw dFﬁ@’}@ffﬁgfé{ééﬁ%} i é%nfmﬂr%wategy 20,000
( Paslls/WéR of SPAEK 93 celllink StabigIraReidctePR iR bASEK taORIbEI] of the

free assay buffer containing 1% DVSO )
KCNQ family were plated into clear-bottom, black-walled, poly-D-lysine coated, 384

well assay plates in 20 pl/well of low chloride plating medium. Low chloride plating
medium was composed of the following: sodium gluconate, 109 mM; potassium

15  gluconate, 5.4 mM; hemi-calcium gluconate, 3.6 mM; magnesium sulfate, 0.8 mM;
sodium bicarbonate, 26.2 mM; sodium phosphate monobasic, 1.2 mM; glutamine, 2
mM; glucose, 5 mM; HEPES (pH 7.3) 10 mM, 10 x concentration of vitamins



(negative control). Follow ng addition of test
conpounds, the plates were | oaded onto the 30

Mol ecul ar Devices FLIPR The 488 nmline of the argon
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bi ol ogi cal activity of several Formula I compounds are

15li'sted in Tables 20 1-3. KCNQ Patch-cl anmp. Frog
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oocytes Pﬁ&r 6 284ikigh CAlpINEY, MeSdoRholih @M dBRNdA@ coXBaily Svere
| aevis that had been anesthetized with 0.15%

3- dirselotbindPVI§ Ode B anddchysentratiqne [CopRoNpds HEY mﬁéﬂiﬂytef‘ Som the
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ve rcemporyisat DYERG yeneeinﬁmﬂéd‘xonEHIﬂﬂfO&ﬁb@w the\iims] aspaf agsration
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(negative control).

Following addition of test compounds, the plates were loaded onto the

30 Molecular Devices FLIPR. The 488 nm line of the argon laser was used to excite the

BTC and the emission filter was a 540(+/-30) nm. Images were collected at 1Hz.

Ten seconds of baseline were collected and then the FLIPR was used to add 13




WO 2006/ 033844 PCT! US2005/ 032042 12 et al., Ml.

Phar macol . 1996, 50(1), 206-217). For recording and
conmpound application, oocytes were placed in a

weemesdsisg chanber and i ncubated in Mdified pigarishoeso32042
Sol ution (NIBS) consisting of {in mVM: Nad,6 88;

NaHCO3, 2.4; KC, 1.0; HEPES, 10; MySO4, 0. 82;

Ca(N03)2, 0.33; CaCl2, 0.41; (pH 7.5). Voltage-clanmp 5
profuidwell of cstinsilsd wdfeotorapsed bEFL$0,, 45 s ondivtiglatdnate, 30 mM;

depol arj zi ng_ vol steps froma holdi pat enti al
of PSR ftels ﬁ@&ﬁ&%&?@h’m BCagRLe, S M ReFT-mazefm
I Nt ghyedate, 2 MM @itdsy, Hhve HEFESApEWIETT SIMBSChIR e it askay

undér_control conditions for conparison wth currents

el i uffesdImages Merqrodlsgetfor gn a@mn@;@bé@ fegersal conpound.
ntrol or drug solutions were continually introduced

Into the recordi ng chanber using a gravity 10 fl ow

syst em Warklatranalysik, thearsplgude Qﬁ’che:awadgv of themagativA controls was

m nj m.0 t r .each dr

ConuELEs f3n AAHIES TS RraliB o Bie SR BRI goreghesompared
i MOtm% valObf ol stargas &ﬁﬁﬁbﬁdﬁﬁm{dgmconﬁﬂ WY The Vesest
expose ta as ny as three_dr concent.r n
SRR P OLEIT o BRaRAG ord  pGTAG® sl e greater
cex P@bh BEEHus] 18 F6@ 4 tanWhrt e FiaRor¥IFAt fic aRRlihEAbE 98 n@éatﬂ;geontrols
(5 , .a non-selective, but effective bl ocker of
KONEPCdeima pssthe mynimehpqtiye conosMration: produced a naxi mal

bl ockade of outward current when neasured at the

- 40V nenbrane voltage (94.6 +/- 0.5% inhibition,

n=112). Har gehdratingdfaevalues,|dompoenyls eferessriglly dilikted imel:3 volume
ggﬁ%&;nt egts %g Pr%d&fee[we{: F(ptoa ZQBPcen-Fl;gtA\i;c@ sg?lrigs(f: @gﬁlﬁ‘%ﬁ were calculated by
15X pfitiag ltlm”reélﬂtdng aaglifides tcoa slﬁge-)sttelog'léab bqualionli Ki;| oaedefined as

By SRS PR A S0 SRS

rrenfgusanecu@draage of -40mV: A > 50% TEA bl ockage at
100 nM B > 50% TEA bl ockage at 1 M C < 50% TEA
bl ockage at 1.0M Table 1. Exanple Percent TEA
bl ockagerhelfol 1c&l%%t1‘@ty KGlvetal REAUAT c&%ﬁoﬁd@ %e‘hs?ed@@ Yables
TEA bl ockage at 100 nM B > 50% TEA bl ockage at
2Qc <1-80% TEA blockage at 1.0M WD 2006/ 033844 -
PCT/ US2005/ 032042 13

KCNQ Patch-clamp. Frog oocytes were surgically harvested from mature
Xenopus laevis that had been anesthetized with 0.15% 3-aminobenzoic acid ethyl
ester (tricaine). Only late stage V and VI oocytes were selected for cRNA injection,
25  and the overlying follicle cell layers were enzymatically removed. Each oocyte was
injected with approximately 60 ng of the mKCNQ2 cRNA. Following injection,
oocytes were maintained at 17 °C in ND96 medium consisting of (in mM): .NaCI, 90;
KCl], 1.0; CaClp, 1.0; MgCl2 , 1.0; HEPES, 5.0; (pH 7.5) and supplemented with
heat-inactivated horse serum (5%) and penicillin/streptomycin (5%).
30
Two-electrode voltage clamp techniques were used to record membrane

currents; recording commenced 3-7 days following cRNA injection (Gribkoff, V.K.,
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Phar maceuti cal Conposition and Met hods of Use The

conpounds of this invention block KCNQ channel s.

Compounds that bl ock KCNQ channel s and t hus nodul ate

M current, including |inopirdine and XE- 5 9452005
%i%i*‘gte cognition enhancipg effects. The céLnSﬁgou/r(l)gizs?u

act by increasing the stinulus-evoked rel ease of a

nunber of neurotransmitters in the central nervous

syst Wan I Cheneen 1 S8 WnnouBias

et b ehebaih Togf oGO0  Edkeecting atimpct A

Phagptiatidn, offes wdneplaceida 8 re@8dng #g@be7aciiekubsted i Mogified

Phar macql ., Ex er. 1998,..285, 724 || ence )
ci Ben by EL DR s oo B e ¥ B Far ZaE Gk 0

of HEPES] Ny eNESO4) 0182; Ba@ED)9.D.3F; CalChs Ki4lg(ERCNE). Voltage-clamp
channel s conprising adm nistering an effective anmount

of peoterotyronsistedpf Fesrinupiyt seconbduating depplerizing Meltage sieps from a
su trea t. t - of ' [ j

- R P g ik FROR R Rlofu0f oI UEIP b, A
ad fnnilysefenitwad anrrefts wet ganeratadomder cofitral condifonmigr efmparison

claiml1l and a. pharmaceutically ac I rj t

C B arrBE R R DG R FeaR PSRl oA EBiogh Or e
Angligsnsaahe ednti@haltyiatrodicedint Othe irscoadingttaatbendsing a gravity-
enhanci ng cogni tiaqn onpr.i si.ng adm ni st.eri ng. a

t hdPRFSHER A & RIS P TRIIS HIURETSr APEORBBUAD Geves wes

cl kA forlteRR Unfk RAMIRCSY H&\i‘g?oh&’en@ﬁﬁ&ﬂtr@@e@ fioad 0.0@ILM

a patient. Another aspect of the invention is a
conpsi homgeomelé sipagmant ree@pBuviscabespd to® mfHyes threednig

t of. d of.claiml .and I
acEepenprtions SERPRAL “Srity pdi i G BRRLOT, opv Gl foed

t hevignminued appdedion e TBIAr @hM)Pa powvéleteiva, buetfsttingblotker of
patient benefit as understood by practiti rs jn.the

FT BGNQ <hagigrist Taproaliysainh dEparricPe R RestPal 5ioskagie o Payerd
and,Sahaneh A aGRE N i Q0 E ndSbHAE 95 Bige ok HY/- 0.5% inhibition,
practitioners in the field. WO 2006/ 033844
PCTFUS)005h0apaner, ail drupffestsieavidhg presenteass peicratner hTEA
ar r | opae dnaRlel eERERRAIFINOB yte t
coﬁ%aorqlﬁé%d%éfﬂ %ggltg\ég{r]tgg&rtp%%g% y g#fh ectei {c/)gﬁam)unt of ge °
compouadTafle 1 Bsclosdsalata for reptesentetive wuaveples. dagts gre expressed as
accept abl.e. salt .and a-phar ut.i.c C [ .
carrren et a0 AR AR bl e R Somv: 4>
Ph3ooErEAlbidcRidelat 20T LML BB $09% TEAI Kockape atrleuh0se50% TEA
conventionally known carriers having acceptable safety
pr dfackese at 1@@¥r‘bosi ti ons enconpass all conmon solid and
liquid forms including capsules, tablets, |osenges,

and powders as well as |iquid suspensions, syrups,
elixers, and solTabledns. Conpositions are made using

common f or mul at ireAr—techni-gues; ﬁn‘hi;ercent TEA
Example blockage
16 A
138 B
181 A
263 A
299 B

A > 50% TEA blockage at 100 oM, B > 50% TEA
blockage at 1 pM, C < 50% TEA blockage at 1.04M.




conventi onal excipients (such as binding and wetting
agents) and vehicles (such as 10 water and al cohol s)

are generally used for conpositions. Solid

wonpelBiskons are normal Iy formul ated i n dosageTurs2005/032042
and conpositions providing frdmabout 1 to 1000 ng of
the active ingredient per dose are preferred. Sone
exanpl es of dosages are 1 ng, 10, ny, 100, ny, 250 ngy,
500 ng, and 15 Rleo@ageytical Cqupositarnpdsvicthodsofdfse

usual ly in dosage unit ranges. Generally, the liquid

conposition will be in a unit dosage range of 1-100
mg/ nL. mﬂ%@&&ﬁtﬂg mv@mgﬁ&kq{@Né MBHrTs, Chpounds that
nmghnL, 25, m, and 100 ng/nL. 20 Th he

| nvblﬁtsk KﬁNé}] %ls elt-;cbthu?f modwete éﬁ@mmalmmlmﬁpudme and XE-

pr o §e‘l:; ﬁ&ﬁ@ﬁ 5 plcc? ﬁlm ex?:ﬁg xgggﬁ&'isg g%g C%PPLS} %_b%dre)creasmg the

ng/ ugxxulmadv;okm reddase d%a lhqmbefsefmmdtta;asmmersan tderpotmal detveus

requi d.l.ess l.ly. The specifi
QoS 5EF S8t Seent alflctares gofi 260 GO dnlien by Rerosct 097, 5
. physﬂ’,{; Salihee 3bd BEIvAQ, FhUAGJTE Eixp el 1998, 10861 709; Zaczek et al. J.
IPTI?N OF SPEC| FI C EMBODI MENTS Gener al__Procedur e
ABage!3H: ??Lerr'c?aﬁd”éo?%‘o%dfr?fsgeklwﬁ&ﬁﬁ%bmﬁ@e papers.
1mhenylcyclopentane carboxylic acid 1 (14 g, 73 mmol)
was added anhydrous THE (200 nl). Carbonyl diim dazole
WO 2006/ H39sdiaglysnpitey assow@51he 3mEation is 22naled of blogking)KCNQ

was, aFjgﬁﬁ:

al | oﬂglgeq?%&%%s?% or gt:f?gg%qgﬁeg%@rﬁ errpgpg%l\%ofmeé l{}%@ of Formula [
m xtowrmtieft imaepdexfisuch todatmentde (7. 7g, 81 mmol ) and

pot assi um nononet hyl nal onate (12.6 g,.81 mmol) was

added, and the solution was heated to 50C and stirred

15vernig EAn?tHelhas;&mt oftthavisedtionties &ﬁth@ﬁfof mgdulu&@IeIchiehh
5 THE The filtrate was gvapor at en di s e,
o115 PP et o G B o T e AR Of ME] A 2
Xphadmigteflo-Ag beQ bR it dA patcROatBtetized) witd Merrant M-
i ned organic layers were then dried over
anhWBhs magnesi um sul fate, filtered, and
concentrated to give a waxy pale yellow solid (11.7 g,

65% yi el d) which was used without further
2qgurl f i cahnasher aspecnithg ORELRN inometpd pf erdarcifg Gognftion

Cé)n%} %&g%ﬁh@%&r@f tggraﬁéﬁ%il y gf@ﬁwg’aﬁ&f& 81(‘a g%und of claim

To haxﬁmphubna@umhllbabttepmbfel mier vespaidded
3- 0x0- 3-( 1- phenyl -cycl opentyl )- propionic acid nethyl
ester, 2, (10.8g, 44 muol),

di met hy | At ab et ofi theinkltidg 68 &bompofitish komphsing a therapeutically
anh rous tolue e (113 The reaction m xture was

23 e ffEQUYPmAEINE O T comppuaf P%)%é‘&l I andss phargaeepticalliyaccepiable
r eaglhon was m)nltored by NVR and allowed to stir
until the nmethylene singlet at 3.28 ppm di sappear ed.
The reaction m xture was

“Therapeutically effective” means the amount of agent required to provide a
meaningful patient benefit as understood by practitioners in the field. “Cognition”
30 and terms related to cognition and enhancing cognition are as understood by

practitioners in the field.



then concentrated to provide a brown oil (12.83g, 96%

yield) which was carried onto the next step w thout

purification. To a 100 niL round bottom fl ask was added

3- di net hyl am no- 2- (1- phenyl - cycl opent ane 00S ,
WeEMPY - acrylic acid methyl ester 3 20 (4%5&520103/.0%2042

mol ), sodium acetate (1.36g, 16.5 mmol),

s- et hyl t hi opseudourea sulfate (2.1g, 7.5 mmol), and

anhydr oys UL dn @R 1IYRSeh 8RPIREmb Rt D

C and mecg%oﬁﬂs%mm g&%ﬁh@% énT eylvr%eaectlgn was

aI tenyeditions compbrisad df a/vazsraphémalhdcﬂfqmwampmﬁ obe prmppounfl of

xtracted, W th
S OB Sarataaey 521y gl Yerd B Phapd A teprable
a%’&ﬁbﬁaﬂﬂ aghytahall i eriophbekipictise Phﬁlﬁnaumga:aﬂ!: adcaptells carriers
wer e combi ned, d d over .an dr ous { eJ at e,
5fi prediese cgrﬁantl%ﬁx gﬁ?‘i"%‘ff’éﬂe‘? Ve pgene ?Sf? Y;Fe?ﬁﬂ
S Obbﬁilgof 746rs eh&ﬁ‘ﬁﬁa@ﬁall’bcﬁmﬁ@ﬂl sona a(ﬁh ﬂ1qmatf6lg’fsaﬂd‘lydmg sipsileq
Yo et hyl acetate in hexanes) provided t

de@lbireéﬂdlqsmg@mafl@ ﬁmd%awa%a%hq Wé 10%\%‘:‘?? %%efééad
688 igils d a3 tbhnickkd, and
g ixﬁo?n )JBE#:E&? PO l_ung%%&ngfo&; .g_tHZ tehnigied, an

7 10
2 H}comantiﬁha( sxcipdddys (secho® b(ugimggq;g:l wegtuggagggts %sg.“;h as
2.32-2.2 T 50 rTL d
10 o PYRISRTY é‘fl}{llové @ea% éergﬁ)% &Sea:% ?{({&nl? ??gl?}?/sl o4a( 1- phe n;r/ Io o

cyl copentyl)-pyri m di ne-5-car boxyl ic acid nmethyl ester

gC'(I'/O Ugggglg}l @:@MJO?J& E}e%ﬂggfyz%)mé\gggé %ch@éﬁmﬁnﬁts and %nmposmons

an Y(ﬂﬁd?ﬁ?frgﬂn(ébb&rlqmt)b\@ﬂ@ of Brelaxtivelingredeacier dose anmp;referred
o stir at roomtenperat e fo

r e§@me@ﬁarm>l%t ofrdosigss aeHane: LomEehty g’tge%S Oﬁ‘ﬁ%’ 5;9-5rmgf i'e
15Vi @ hﬁf’ﬂ’] chromat ography (silica gel, 30% et hyl
acet ate” in hexanes) to produce the desi r ed
internedi ate sulfone as a white solid (0.47 g, 86% 5
yi el d). Lagu ofgin Bgm%s@‘ijwa&sfa&@m GREs 2iRh &ALy, the liquid
sul f one ( 47 i
4 nfembyshmrp\eﬂh iiine upd da@gngangs o imkB0 ma4nl By easupes of

SetaR 1 s B B e 2 e A R AR

. 200 ermved Purifi catl on was accorrpl [ shed vi a coI urm

chr omat ography  (silica % et ace

hexanes ) e FYEHARACHRRRSS eauocé’§? ?’88“32#%8% tratlog oral
as aﬁd phlefiRfal #RAAOAR ﬁalre@&%edoliiyp(c@u@ m@daﬂﬂ%wﬁﬂ 1) 1-1Momgrkg
a OrrLround bottom fl ask was added

2- (mdwwmgar daslyp &rengiaty. mgre pompeynd 13 rpquired orally and less
¥é B&erdfihdll by a physician

rrequ%yf{meg%@er @%%’chﬁ?c %H%%%&%Wanhydr ous, 'IYHEp g
25( 1515n1g)souﬂa1ee<ﬁcﬂliudg©memas stirred until honobgenous.

Pot assium trimethylsilanoate (0.26 g. 2.03 nmol) was

then added, and the reaction mxture was allowed to

stir at refl uxDBESCREPTIODNOF SPEGIFKET BVBCHEMENES i on

m xture was concentrated in vacuo, then diluted with

di chl oronmet hane. The organic | ayer was 20 washed with

saturated NH4Cl, dried over anhydrous magnesi um

sul fate, filtered and  General Procedure A

30
To a 500 mL round bottom flask containing phenylcyclopentane carboxylic

acid 1 (14 g, 73 mmol) was added anhydrous THF (200 mL). Carbonyldiimidazole




concentrated to give a foam The crude product was
purified via colum chromatography (silica gel, 4:1
hexanes: et hyl acetate) to provide the desired acid 6

w6 2008038k € foam (0.543 g, 81 %yield). 25 Teca/us2005032042
reaction vial contai'ning am neifO0. 025 rnnol) was added

2-(4-net hyl - piperidin-

| -yl)-4-(1-phenyl -cycl opentyl)-pyrim di ne-5-carboxylic

ac :jdl2€5 g (37 Qﬂ:ﬁ)l}gwasl é&g&ﬁmmﬁhw&%&ﬁ& , %3chOwasGh&baliowed Yo stir

and_an rous dic or opet hane : react

was a2 Bbmom&e@wrﬁmaet 4 %W@#ﬁ@gaﬁsmnéc@%qlwgﬂgt T mpo) and
r eag&thﬁnnﬁmfshém&hmlonbmm & QNSERMODVRA A0, RUH thb kcﬁgtlon was

l ash chr omat ogr aphy ('25% acetone in hexanes) t
peatad ta S0tGhandrstirragl operoight t Thewsglid wesfitgbatf and washed with

%’ A" e RN o phor R PL ispREFD 01 Bl P e ws

( 29weshgd wifh. I0BHT! (im) )ndaﬂd aqllmoum segidunf Bichrbogate RxP.SPHe combined

{
o HRAE IR Vet b B o R BolD@b s 5 epaes b Fage, ftered
I e agdricerirat@isto cgmlaaabﬁyq)areqemeammtw, B5%t3h€n) Which eaetsed
through a scintered glass funnel. The filter_cake

was Fédowiterhepmrificaiian ORI MR o A8 HAN S —(733&@@%@87 27 (m,
1%??%@ 3695, (3%{3299%) ZH%E%% éj?ﬁqn'i 86N L NoQY 8 Fm! £5), 1,748, 4H).

in vacuo and used as is ubsequent  teadtions.
IR (neat): 1657 cn} 10 To a 125 mL peptlde vesse

th a s bot rea
Wh o SE) DRI ALAOR L AATVIERIAIed LOOSD cvpenn)
Shdpmiohy:l alafﬂ methl-ebter, 2b(10 .8g, 44 mmoll), dunethylformamlde dimethylacetal
o IRE S I RSN T T
15; hDRiB%eled dtir oRBrelighh eTREGE SBlon VRS R AbRE b RIS RAK &b wed to

15 at roomtenperature for 24 hrs. The _ reaction
sol sHriugH! thasmetiyleng siwglet #tlotfppme fisappsupt Chesgagiionarixture was

bot ﬂﬁﬂ@ceﬁ@ﬁe@ﬁ%éx@@e & ﬁ%%vﬁloﬂ I—(Iﬁl §33%< '9[5@’%%1&}5\%&0}{‘@% carried onto

washed w th
di cthie @pﬁwﬁmh@ﬁ@u( mi@@thﬂ_)To aHY rubsfpmrédmttom ﬂask was added 3-

{1 SR BDS, LR BSOHE ] BRI 368 P
2 142 1 pe pimadp svdtemetetate (h36ég, 6.5mbmokpd- rgéthg].lﬁnmbmdmrea
0,0126 .
anryRPGUL- > OB e et P Oyt i Bl spested o
(8. 918°(gancﬂalmad 4tk overnightl dB re@sfidn e aI\l@ﬁ@in cM\@ISand was then
sealed and shaken at room tenperature faor 24 hr

he
e B P CIPeRALPR PEbOHCH UG AR S aducous.

SCi fYdaine dicaibesae BRY, IR0 @k), taﬂ@sa@‘t%@tteﬂ gﬁueﬁﬁ‘&qs%ﬁium dK16ride (1x). The
filter cake was washed with THE 00 mL 5% HOAC

250 erepw layars o ¢andingl, Aigd ovgn @lnh:rrltcws megmstlmﬁdfa(es filtergd and
concentrated to yield a light yellow solid. Purification via column chromatography

(silica gel, 20% ethy! acetate in hexanes) provided the desired thiopyrimidine 4 as a

pale yellow oil (3.68g, 68% yield). 'H NMR (CDCls, 400MHz): 8 8.50 (s, 1H), 7.24

(m, 2H), 7.16 (tt, 1H, J= 7.3, 1.2Hz), 7.10 (m, 2H), 3.37 (s, 3H), 2.66 (s, 3H), 2.63-
30 2.56 (m, 2H), 2.32-2.25 (M, 2H), 1.80-1.74 (m, 4H).

To a 50 mL round bottom flask was added 2-methylsulfanyl-4-(1-phenyl-
cylcopentyl)-pyrimidine-5-carboxylic acid methyl ester 4 (0.50g, 1.4 mmol), 57-86%



mL). The desired thiopyrimdinecarboxylic acid resin
was dried in vacuo and used as s in subsequent
reactions. IR (neat): 1697 cm1. 30 To a 125 niL

peptide vessel with a scintered glass botto d
W& %P3 44 di necar boxyl i ¢ aci d%qr esin 16 (0. O?ﬁgﬁjr%m@ /95942

anhydrous DVF (50 nL). pentafl uorophenyl
trifluoroacetate (17.6 g, 0.063 nol) and pyridi ne

4.9 , .0 dde nd I o
s e eniRatma FEamrCEn oiafat e GRER, fERection
2006 AR38440 REBt M@ﬁip@ﬁﬁﬁé’rﬂx 218 THeeeacaacnixame was then
gg!féjntgleﬁ(%%fevdt\ﬁq%é fp}j{:}tgfeqr glg cg arou g.‘t]ongarf]?e%g;%y%lgaegeé%g@séhyl acetate

Wa Needaiss 3 pRacE A HROrdiliherrtidedit anpRREN@HRILE HEQ0.AT g, 86%
and ‘of "anhydrous Et20 (3x100 nlL). The desired

5t h}/l@]@l})rl m di nepent af | uor ophenyl ester resin was dried
in vacuo and used as is in 5 subsequent reactions. IR
(neat): 1776 cm1l. To a 4 nL vial was added
t hi operma 40 ndpenndbottron Hptkeoplasingsulioas (O 71me, I Hmpmd was

R RS OO Ko eI Ty sahe RE AR 2he

t hesactsdrakrurowas all@idd taktir 2 oo Emperaatrq pecrnight) Thigsolvent was

esin was filtered away fro reatlo
10 anaiewa%%‘f&dwf’%ﬁ%ﬁﬂew ! srathie f%lﬂ‘%“f@”( Gilica
g& ) 304 féﬁlyﬁ&:%ta&eei@l hek&eOP¥d p&uduaema ﬁbmeé Hh]ﬂiﬁ)plmmlchme Sasa
was carried onto the next 31!;5335 as is. To a 4 nL vi al
a

mslemé@olohlpﬁmﬂr@r%ﬁmgn%’%ar m de resin (0.050
mnol) in 15 anhydrous dichl oromet hane (1 nm.). The

resin was shaken for Imin after which t
3-chl or apan@&yruemml bottash ﬂas(kavasgé@ed x tﬁ %thﬁhﬁpﬁﬂ%é -yD-4-(1-

sadded.  Th ak 1 84 )
C eRfEke T S T RO g P Rl s h A0 g 185 oD
r eand htydrose ITHIF (0f ndnd Tha sthetdbnavaststited hitd homestnere Potassium

(3x5 n d a

G enpeohena -2 gs R o B sl dng e resctign mixegeg was

Wa%jlls»aécr ﬂo%gfj agb@u% ?e 6Re®hce cﬂih;ﬁét%phﬂ:eadt&)n rfigtuge Was(;rL

Vi al was added su one I esi n _anh I ous

THEOHC(‘“-PW?d mTREuS, dhgndliifed “é‘ﬂ‘a‘&fgﬂo@m‘a{l’}m Th At B8y 1\/\/‘P{Frc 7
200 | BRI Wi@h {Bra@d RIIRL), RS OV@QQMroﬁEH&gﬁ%mﬂ sit¥@se, filtered and

shaken over ni ght at roomtenperature. The resin was
t hepn@Birdted tocgieela faagy Fhesmdemsoduehves mwifised I"@tqog’ﬁ‘ma

Wa%pueo a%gtrg%])hy_%h&{ %gé‘)‘t 1 ﬂ_gﬁn Ldek 35&&&:)%%&??’&&9& éésﬁ@d hdld 6 as

vacuo desi re product 19. GCener al

Pr acddterfear (B043Tg 84%@6ld). round bottom fl ask was

added 2-net hanesul f onyl - 4- (| - phenyl -

cycl opentyl)-pyri m di ne-5-carboxylic acid nethyl ester
2529. (2. Qoraveiction &l B@Jtﬁlﬁmg aJmﬂHIK))OZS amabl pwhyalided 3-(4-HEthyl-

238’6;%1§318h'251ﬂc§r AR 50%& n?e-os-tceiarli)ogﬁicrag%rg (%18 g,

0.05 mmol), EDC (0.009 g, 0.05 mmol) and anhydrous dichloromethane (1 mL). The
reaction was allowed to stir at room temperature overnight. The reaction mixture was

then concentrated and purified by flash chromatography (25% acetone in hexanes) to

30  provide the final préduct.




19 tenperature overnight. Upon conpletion of the
reaction, the solvent was renoved. Purification via
flash chromat ography provi ded pure product. To a 100

Wb_zn@m@ﬁ;‘;‘bott_omfl ask was added ami ne (1.3 nmidmuys2005/032042
trimethylal um num (2.2 mmol ), &nd anhydrous THE (4.6

m.). The solution was allowed to stir at room
tenperature for 10 mn, after which the nmethyl ester
30 (0.65 mml) was addeGenethiPro@datei®N M Xt ure was
then heated to reflux and allowed to stir for 48 h.
Reacti on was then quenched with saturated NH4Cl, and

t he aqueda §0(D m ei-neokdaslewas added Womifidld Es@DAD-9Bmpsh (THé g,

Sur PP BB Rba G5 e PR Tl A R g sgcion

gol mne&ranrmnya griregaand pegasd @ed°C tdre4de s iThe dedetiti@vas cooled to

roduct. 31. Geneyal . Procedure D.15 To.a n
bt TP lestafiEe, &ﬁaﬁlteie S 2 isiRspElaes SRl (LB ager cake was
anhydsied svithiveas d'{@leSBéHé ﬁ@i@ﬁ]@ dnft oS TRP$2x200mL).

After the appearance 0 reen col or
1 pyB¢ desired ﬂwureay@sleﬁeﬁtdaﬁbwarammdrw@asas i gebgepyeny reactions.

E@KE%IS?) f#dded. Met hyl bronpacetate (1.93 ni,
) vvas then added over 45 nin. The reaction -

l%ecame dar k orange and was all ovved to refI ux for 3.5

s s TERTSLED. Pl i St aSehiet dhdetofidn Yel Radtsionrea

Was ra3 thotilc0.0TBe nobdse tamo,ﬂrm XIMIF esoms @kb@mdmhahgrammoaa (-

| oy B BB eaSesabpybactin e dapL .0 Wipiefings sode

andfdlideea lb? Rtin s (hayea SMRES 0. asrnﬁﬁaly et e Yesdel %egkared and shaken
t hrough celite. The organic I|ayer was then dried over

LanhgidPemdempgypiaes feWs}msf Shereagtionsalugign Hiag filterae thmeuehitasy
to gémgfeu gla‘%‘? g&fdfn thﬁ%efﬂdle vestl® The %Hlext éaﬁg vr@!s bvayrraa with DMF

redi ssol v 0% aqueous

S, THEGEIET) MM ndreriomaibms a2, he desired
OveBARLARL R W S0t b Iy KOG WS SRR . R

resi due was
di c(ﬂeatr)o]ﬁéﬁham‘e and the m xture was then washed with
aturated sodi um bicarbonate. The organic |ayer was
ried over anhydrous magnesium sul fate, filtered 30

an d con cwh 123 ad, geptigy Wwébel &ithaGeintredglan bbttermwasiatided

/ﬁ‘ffi‘ eegqsvvl t hgut fur her Buri fb%%%é%i()éﬁot%%m%
—1 &métﬁg})lsﬂaﬁo}ﬁ% 'S)@ 94, § d.063 m%l)wa;ﬁ_") a&dedlarﬁl t}il?%sseﬁ w8 séal8d ahd

200@%@8@4&@@&9@2@@5’@0@2@& 2Thezcamq)1 solztlewwzs Bleredrghrough the
2% H) sci ez%& éﬂassggot(om ofthl n%epjagz g%s}eﬁ Fné @ter%é')gc M%hcg $ndur

etention ti ound bottom
fl a@kl%mtlal 5% H - smiw}oﬁﬂ( IDl\rtﬂ/(Bbe@OmB) yihd dychloweﬂhgxle)@xloo

5 pmig dg%n%eﬁﬁscg?%o@g%#g e etoyec}r'hc a%iér%'sig%s %i'ieci3 in8vag1JcP£|!12d used as

is in subsequent reactions. IR (neat): 1697 cm™.

2

30 To a 125 mL peptide vessel with a scintered glass bottom was added
thiopyrimidinecarboxylic acid resin 16 (0.0126 mol) in anhydrous DMF (50 mL).
pentafluoropheny! trifluoroacetate (17.6 g, 0.063 mol) and pyridine (4.97 g, 0.063

mol) were added, and the vessel was sealed and shaken at room temperature for 24 h.



(9.7 nmL). Dinethyl fonna.w de-di net hyl acetal (0.613 ni,

4.6 mmol ) was then added and the reaction was all owed

to stir at 90 C for 24 h. The reaction was then

concentrated and dried in vacuo. The produc < ,
WO Y8 as a brown oil (1.12g, 97%yield c‘af‘@gzogé/gsdzmz

Wi t hout further purification.”1H NVMR (CDC13, 400 NPE)

S 10 8.53 (d, 1H, J = 1.8 Hz), 8.41 (dd, 1H, J =

3 —g}t}f’ %dtlog I_ﬂslutléﬂng’ésl f%ére%%ougé%}ff%;}ﬁ%d %las]s%éﬁ??n o:lr'ﬂl)e’ peptlde

2 {le%seZ 0Be fier cakd waslwided Wit DMF{2x26{) ml). dehldrog@thang (3x100
LCMS;, 30 M= R 1 1. 07 T
» m;bmanesﬁ%y%oa@hzﬁ)%ﬁwﬁ%%%?ﬁ?éfge g, 149 mmol)

2(41%%11% ﬁ’taﬂuorophenylester resin was dried in vacuo and used as is in
dunet yl am no-2- (1-pyridi n-3-yl -cycl opent anecar bonyl ) -
5 acyupkequeniaeagtipps: Hij (n@adk 4776807 (1. 29 g, 4.3 mol),
di i sopropyl ethyl am ne (0,65 rL, 4.3 mml), and DVF (7
m.). The suspensi on was all owed to shake over ni ght. at
r oom t ehpet atluviel wapasddéé tiiopynasdingpraialiverepheay ke HeBvE 7

t h{%(gy;rml_llﬁ]oﬁ%( MJ%y%ﬂ&&rﬂ ggé RARGy4s3Kdken FHEI rﬁllﬁﬁhﬂ 8line

ine re In vacuo and used as is
i n((Biﬂlﬁﬂml)eﬁHs atiémic t Thomesin wa th@0shaherevernight 26room gmpyrgture.
a cont ni t hi.o |n1d|ne )
Eh%ﬁal@d"&? ril% W)ﬁ‘oﬁ}v] E%lfté WS soEu?% an%QanQed]élﬂ{m

trﬂl@%f'ﬁﬁh@lﬁdn@m:ahﬁ)a(r@El&S(ZQxSMBS‘hEmBhI):d The vi al
was seal ed and shaken . at roonwt%gy rat %@for 24 h.

TheienysiE{ipsratRoranidsiehy2s FaTest S5 filter
cake was washed with THE (2x100 ni), 5@6%[%@ sol ution

in DM (3x100 nL), and dichl oronmethane (3x100 q%&a@ .
The desTe ed nlhvishyes addgil Hiemr %Qlwaéi’oéélinﬂie reiis {0 nol) in

d r Ia.t%tld I rl].lrs UREL ? rﬂ&ﬁi %?%?Lgs The résﬂx SHREAGUEH! 1 thi8 Gk WRiSh time

Niar “con al ni ng pyri1 m di necar boxylic acid
r esmm&pemyngm 20id1(32-88%) m@ﬂ mehsvasddetl. Ve resin frpy shaken

ﬁﬁ%%%%ﬁ@# (ST B 8 PR R el ol gy 6 Facion

Vesselionas \ﬁe@néce\dummmmmmnatsxsmbnmﬁr@sﬁanm end again with

]? ﬁﬂicﬁorg%&ﬁanﬂeigg nghi ??dq S f I Lt r\%i)cameg o%ltlgqhe next

70di ¢fal, gf et hane (3x100 ni), and anhydrous VO
2006/ 033844 PCT/ US2005/ 032042 21 Et 20 (3x100 nli). The
desi red thi opyri m di nepent af | uor ophenyl ester resin was

dried ipf, ?:ﬁﬂ 913@'&%5 e sé‘l?odesre%{‘(os%*@%ﬁﬂb'ﬁm anhydrous THF

reactions. vial was ad
t hu(hpy)r |Thedbsmepfemlaikbmfﬂr dpiire ra#ﬁre&hlelr tigng gnine4.50znmol) was

| mie éé%e nmﬁ%ﬁl W %%1&%1%%9%05515[%%&3@@%5@%@2%% Qf\%\lsa tgen

25t héikehakan froxethe r@hmoraaolmm md enged atibrBIF (ivd.). bs ifitfrate
vvasflltere%d fromt(?l act nsql tion and
WA STRS BVAROEHE AT BRETTOREC RS PRy B 20 (2 x 5
mL). The desired thiopyrimdinecarboxam de resin was
carried onto the next step as is. 10

General Procedure C

30 To a 100 mL round bottom flask was added 2-methanesulfonyl-4-(1-pheny!l-
cyclopentyl)-pyrimidine-5-carboxylic acid methyl ester 29.(2.0 mmol), amine (6.1
mmot), and anhydrous THF (20 mL). The solution was allowed to stir at room




To a 4 nL vial containing resin 42 (0.13 nmol) was

added Davis reagent (0.65mmol) and dichl or onet hane
(1nmL). The reaction mxture was allowed to shake at
woaQunostossgaer at ure overni ght. The resin was thepcimesbans2042
with dichl oromethane (3x), DWVE9(3x) and ether (3x),

and dried in vacuo. The desired resin was carried 15

onto the next step as is. To a 4 nL vial containing

r esitempESati®. o¥ddéght.OUBQGermljtiona thedelantion, the solvent was removed.

T TPHELRRE 54 B b Pmiplos b eSO T OME . r oot

tenperature The resin mas t hen washed MAth 20 _

di chl oro e 3x and ether (3x

the filt Eglag% (@aﬁ Betfory &ésrlf)c}”asééﬁideﬁﬁlﬁlflﬁflc(eﬂm)fnon

Bu itfii 68 TaRithidirA (2 i8], 6Rd HRHAYE ?H'FB(4 (s%'.ﬂi)' Cthe Shiion as

provi ded the desired products 44. General Procedure
25 THowgbtostir 3 rpem keripesaiire\fors! Oanie aftavevhichf the mgthybester 30 (0.65

70- %&?ma’% &%gd ”5%: ﬁ&gﬁ%&ﬁ?%ﬁtﬁ&gh&@dqg E‘e:qﬂlx(aﬁd gﬂ'ovged to stir

0. 0597 action
mec Iﬁtarﬁgdaquacm wasehleraqud;nttedtveﬂh shral &NHeC, 2t the aquEbes layer

rea on1te erature, fhen .
{1 e Bt RS By RSP ITRE it ied QB v socium
1@ ak sulfies fikredand esheshttdledWrurifida daQ golurtth elromia@iFRiphR PR vided
(SX%}?O%% d%d of THg (2x200mL). The desired thiourea

resi aLrofpctddcuo and used as is in subsequent
reactions. IR (neat): 1657 cm 1. WD 2006/ 033844

PCT/ US2005/ 032042 22 To a 125 nlL peptide vessel with

a scintered glass bottomwas added thiourea resin 14
(0.0126 1ol ) in anhydr ouSersvd Breedine D Excess

3-di net hyl am no- 2- (1-

phenyl - cycl opent anecar bonyl )-acrylic acid nethyl ester
1.‘§ 0. 0378 Towisyspaemssoraaichetivatédatihodm (152 dias ngsolpmselidnd 7

S PSR T e P B Rct5R  BE BMF 50 Bo e o
vvas gfekh t@menppﬂm@i;gﬁ- Erﬂ@?en‘f&leéﬁr&hﬁﬁﬂ@i@@%w%t 59 rﬁuﬁ&) was

vessel ilter cake was wash

th
: 5’%@ @??%memwta{%&ﬁcn#_% 0.4 V&%ﬂksfrnowgt:ciﬁvf»‘é 45 min.
( 2x 200reAbtion bEBEnAGSL bt ge Sl @&yaﬁl'o%&i tRALE R B. S The reaction

dried in.vacuo and used as is in subsequent reactions.

20 R mixurgtWas thepgiluteshwith TGF (46 mL) 28d H@% paprons potessgmetarbonate
Ui G5t ol £, IhEReRA AU a% B 1o ctc at room epperature

( SOfQ!rLﬁ nnﬁ’mihsmmhvo d1stm¢tﬂrwlem doalddieabser¢dl. Medayets W&ES

d, h | .'
' JeobRa AR B P Y o SRen e AR Bl 16 orgmaie
vvasla@reﬂ wagrtkeh drivd @ughanhidrous magnesium sulfate, filtered and concentrated to

25  give a dark brown oil. The resulting oil was redissolved in THF and 10% aqueous

HCI (33 mL) was added. The reaction mixture was allowed to stir overnight after
which time the solvent was removed. The resulting residue was dissolved in
dichloromethane, and the mixture was then washed with saturated sodium
bicarbonate. The organic layer was dried over anhydrous magnesium sulfate, filtered
30  and concentrated to provide product as a brown oil which was used without further
purification (4.69 g, 72% yield). 'H NMR (CDCls, 400 MHz): §8.58 (d, 1H,J=1.8
H;), 8.52(dd, 1H, J=3.2, 1.5 Hz), 7.58 (m, 1H), 7.29 (m, 1H), 3.60, (s, 3H), 3.30 (s,



15 scintered glass bottom of the peptide vessel. The
filter cake was washed with THE (2x100 nilL), 5% HOAc
solution in DVMF (3x100 niL), and dichl oronet hane (3x100

! The desired thiopyrimdinecarboxylic acLd.r. '
“%b%m%?¥%d i n vacuo and used as, is in subsequ gﬁpgﬁ%§hn&n
reactions. IR (neat): 1697 cn1f 20 To a 125 nL

pepti de vessel with a scintered glass bottom was added

ani i BOC 2R 20 - S AP] (3 ghdn P EMEPads AT
t r ifM+HY CReatidhein(e1T.46 ngn. 0. 063 nol ) and pyri di ne

(4.97 g, 0.063 nol) were added, and the vessel was
seal ed and shaken at roomtenperature for 24 hr. The

reacti ormeslodhd @Jtto\tyaﬂasklcbﬁt@ﬁﬁ@ 3 B3 ghpirien-SCf It el6pshtyl)-
gl ass bottom of the 25 tide vessel The filter cake

Sm/asarwwow Itrlﬁthwl\ﬂsw( 3% iQ) 48 3.8 mmeh v afidadrahgdrous toluene
(3x3 ngam» B BEm ARV ALRYUS, 1§éefa) C@ ﬁ%ﬁ% Elmol) RS then added

desir |opyr|n10|nepenta uor ster resin
wasmdftheerdaqtlnnme aBovagstogtieat 94sCifer 34rh. ghms@@l%mas then

%%gée?ﬁ’?ted L &Irl] )vacu]07ta§1F %P&d%ct i idfPard £ oW h% 1 {Y\’zﬁ g,

I opyri m I hepent a Fuor opheny ester resin
(0 OSPyierp bd hsed ithoarfiyil pusfiéhion. THaMR$CDChagd0 MHz): §

107 o s Gt o Tk HBe i ghd Sel e bt Dabal it S 1)

The7 rs%& nHwazsvsf (sl m)" Q%f{y\@%{\g) zmub@nrmpmmm 06 (m, 2H), 1.79-
sol ution, and wi th 2006/ 033844

PCT ’{3321@@5?)013%&20 (12132111‘), HFMS 0 389-A AMEH 4 Restemtipn Hpg: 1.07 min.
Et20 (2 x 5 nmL). The desired

t hi opyri m di necar boxani de resin 18 was carried onto

t he nextTostép castaining thivugeadesin (vidad, IWQgmmdl avgs added 3-

gﬂlhé; ggtli'%lmndl r—]%-? - gr(i) I r3q q%y{l?ﬁ{x?an%%aﬁéc%y@%g r%’ﬂ“& Srﬁéghksg%smf 38

f or(1 Reign4.afuieel), \ﬂﬁls@?op;tld:tl‘iﬁax@ﬁiﬁl(@ﬁﬁ edg él’.’vtmxﬁqu),Ze&dtﬁMF)(? mL).

was_ added. .The r aken. pverni ght at

L et FReTaeriS Sl PHE R T oL syt Fy S g s
r eagkdn Wishs®@With mmm TS (1Y), anididilodbrGéthafeqBB) MR @esired
(3x5 nm.), DWF (3x5 nL), and again w th, dichloronethane

( 3%@0ﬁu}m1dm¢ée%§@$ é@edslﬂl"f’%?l 2id upglas s iRybRegRent EgCifso R
2Othq apxtiskepias is. 10 To a 4 nL vial was added
?OXIde resin (0.050 mmol) in anhydrous THE (1nl).
The reS|n mas shaken for main. after mhich time am ne

St oom iR Bl MR M 9T EVRBN SHEAR AR
f r onb ) dnd powagtinonmsibly lﬂﬂmrmﬁattaﬁ)cﬂ%ﬁé& mmdi) THiE Véalrw@)a sealed
;I' E gmé élgﬁ&('egtater&ng&ﬁa)erﬁtgrcaf‘é&%% gh%l_r%ac\(gl%%%&u%mn RR& }llitered and the
25  filter cake was washed with THF (2x100 mL), 5% HOAc solution in DMF (3x100
mL), and dichloromethane (3x100 mL). The desired thiopyrimidinecarboxylic acid

resin was dried in vacuo and used as is in subsequent reactions.

To a vial containing thiopyrimidinecarboxylic acid resin 40 (0.10 g, 0.134
30 mmol) was added DMF (1 mL), pentafluorophenyl trifluoroacetate (0.114 mL, 0.668
mmol) and pyridine (0.054mL, 0.668 mmol), and the vessel was sealed and shaken at
room temperature for 24 hr. The reaction solution was filtered, and the filter cake

was washed with DMF (2x100 mL), dichloromethane (3x100 mL), and anhydrous




NN 20 2-(4-Methyl piperidin-1

yl)-4- (1 phenyl -cyl copentyl) pyrimdi ne-5-carboxylic

acid [1-(3 pyridin-3 yl phenyl)-ethyl]-am de. Prepared
wolbgwbsisgs procedure A, Product was i sol at ed @sr/éd2005/032042
opaque oil (0.0024 g, 18%yield). 'HT~MR (CDCL3, 400
MHz): S8.78 (m 1 H), 859 (dd, 1 H J =232 1.6

Hz), 8.24 (s, 1 H, 7.82 (m 1 H), 743(rr}11|—|)

7. 38,0 410 LR Hhe désiZdd-thio BinepEhtafliordphefiflestdriesin) was dried
62Hz(:3 85225(mll—|),9%n§312(g ZH%ﬁlylil?Hz)

2. 94y used ag 17 pADSGquERt reactigns. (m | H), 2.34 (m
1H), 1.92 (in, 1H), 1.74-1.59 (m 11H), 1.17 (d, 3H J
:105Hz) 0.97 (d, 2H J = 7.1 Hz). LRVB: 546

MH—I] +; Towd mlevishwrvarded thiopyringéinepentaflugoplhoglesieasia 41

ECTIG 032D (24 PIAR:: RasFnblen'Vor i b (0.402

y| ) mindl)iwhseatded. cTicd regie mtay thep ghdaken diveraight at asdmo iepipieaturb. The

acid [ r|m|n- | phenyl):eth
o o siPois et ey o R derR Aol g o R g lgrgpethene
aS @4x6 |ns¥e)r and IB%, (E Q) ;08 hﬂﬁSTE)é Hes(r@d Q@cﬁﬁrl&ld@&%&éhﬁhm resivas
13 400 MHz):. S 9.20 (s, | H),. 8.89 (s, 2H),
af% ffﬂ}henFXhSIert%ﬁISm 7.25- 7 09 (m 7H), 5.13
1(§d 1H, J = 8.2 Hz), 4.89-4.80 (m 3H), 2.92 (m 2H),
272(m | H), 2.46 (m | H, 2.37 (m 1H, 1.91 (m |
, 1. 75Tqaéml wial gfaining nesin(4?, (04 Bjmmgol)>wag gldgd Dais yeagent

r et gnt i on T m&&@?@%e%h%glﬁg%ggag %tr‘@“xf?r © L“%/%lwefé o shake
2- ( @-riverh grhpepatpreravelinight. - Vhe) redlia (wias pﬁwrwdsh@cﬂtloqhehﬂbgol@ethane

Y B AR O S e Gk sty R Pt goried

1A ozﬁbﬂtbufektMQSasusol ated as a clear and colorless oil
(0.0035 g, 26%yield). "HNW (CDC13, 400 MHz): 8
8.98 (s, I H, 8.64 (s, 1H), 8.51 (s, I H, 8.25 (s, |

(H% : Z E' 5T<‘§] g4 nﬂvalll ddmain 17681?1 4312()) 247g, bboeﬁlmogs siadaed"rﬂ
—m?th’ﬂpllﬁefldms (‘i 99 1(&5 0. 9181Hm°@ aad é %’] (12@53 Eh@@aﬁlosin%me was

%&?%%%%F%%&@%%m?@fa&% ooy s g

20, ogconitigps (RITOME. 85, e et@ﬂﬂ)@X)laHﬂGh‘é filratiHygs colleted and
! contgx!ﬁlltra‘ged. P%.nﬁizl_%%’vh%l‘ﬁ&@nn %Zm%taww éihca CI\@prowded the

I' etention t
desired products 44.

General Procedure E

25
To 500 mL 3-neck flask was added Merrifield resin 70-90 mesh (29.6 g,
0.0367 mol) and thiourea (4.54 g, 0.0597 mol) in 200 mL dry DMF. The reaction
was mechanically stirred and heated to 75°C for 24 hr. The reaction was cooled to
room temperature, then filtered through a scintered glass funnel. The filter cake was
30  washed with DMF (3x100mL), dichloromethane (3x250mL) and of THF (2x200mL).
The desired thiourea resin was dried in vacuo and used as is in subsequent reactions.
IR (neat): 1657 cm™



Exanple 4 O ONJ HNN 5 (S)-2-(4-Metlryl
pi peridin-1 yl)-4-(1 phenyl-cycl opentyl) pyrim dine-5-
carboxylic acid [I-(3-norpholin-4

et hyl J-am de. Prepared foll ow ng
\%Qgg@és%t was isolated as a ciear and col orl 8g&%g 52002
(0.006 g, 61 %yield). 10 'H (CDC13, 400 MHz): S
821(s I H, 7.21-7.10 (m 6H) 676(d 1H J =7.9

( d "1 H617c3]£ 325 mé)}?g‘gtfge \Zas%gw}fh? éCLPHed %Ti?omg% §V2115 e(?%ed thiourea

4H) 1esi8.1810.0026 Abl) in 219@rofs DMIHS03E). 1 Bx &t B Mim@h @Eminm2-(1-

H) %e%y%c%ntéﬁ%bfgﬂggﬁlﬁg ag%&ét?%&%%& ch%g-‘bl) yap added
HZ) foulewscgbf Hun{’gbibasé (4: 87 g,20 W)&mdzl}?lﬂiﬁd m’éﬁéss%l {vM’rsléhrég R slhaken
e - - I peridl n-
5y| ) at A0qm tw 6‘91'0246}5% n’{l}q I)Sacrglyp ﬁq}}p@(prh@a%ﬂltez through the
car ek gla?soédiltoH oi(ﬂg’e PRERNOLLA- 4he filter cake was washed with DMF

ylphen l)-e J-am de. Prepared follow ng procedure
h PBROmED, T (Dot shsehens @ A0 okt de dories

pcf‘?%%f%%%%%%@aq?dﬂe%%?%@%ﬂ% ity

1 Hpeaty.1236¥m10 (m 6H), 6.76 (d, 1H J'Z::

d2), 6.67 (s, 1H, 6.52 (d, 1H J =7.9 Hz), 5.07 (d,
AH, J = 7.6 Hz), 4.83-4.76 (m 3H), 3.84 (m 4H),
3. 11 ( mTd4N 25 BLPRptide, veddd] with 7 sdiBtefedhityss battddd whasrhddbi) |

2.4. . L.H, 2.35 I , 1.95 I 1.74-1.59
tﬁﬁmfwg%reflﬁqlg é@.&) ﬂ(y_l_mg_lgb iy qi&lygqqus( JSH-IE (5({5_1911@ 2P<p_t&351um
0 9t7mfe@3y1§llihol§te f8 @8 % 0‘56)3, m@){}fzb@s a(f?féé aﬂld[ﬂ'l\@'\tilssd wabdaled and

rot tine 3.
(S) shgke(n@l mgqmqgrqggp fqr@ﬂﬁp.rq ”ghe)reagn(nl solut1on was filtered through the

] sphegexher&y glgwx.: o X&{ﬁﬁ L s eTﬁ@fE‘[Q%ﬁ@ b8 @t Ll Tirr

-[3- pyi - arni de. Prepare
f oI @EWQTQL) éVoH@@t@rselqun PrBMEdBXMSJlL)s @lhdadlwomsnedlane (3x100

cl e%i) afhde c%glré)dr tlhlo%)yru?u(ime(ce(z)rngy%c%bldzrg’sol/% 'as drle}d in vacuo and used as

is in subsequent reactions. IR (neat): 1697 cm™.

20 To a 125 mL peptide vessel with a scintered glass bottom was added
thiopyrimidinecarboxylic acid resin 16 (0.0126 mol) in anhydrous DMF (50 mL).
Pentafluorophenyl trifluoroacetate (17.6 g, 0.063 mol) and pyridine (4.97 g, 0.063
mol) were added, and the vessel was sealed and shaken at room temperature for 24
hr. The reaction solution was filtered through the scintered glass bottom of the

25  peptide vessel. The filter cake was washed with DMF (2x100 mL), dichloromethane
(3x100 mL), and of anhydrous Et,O (3x100 mL). The desired
thiopyrimidinepentafluorophenylester resin was dried in vacuo and used as is in

subsequent reactions. IR (neat): 1776 cm™.

30 To a 4 mL vial was added thiopyrimidinepentafluorophenylester resin 17
(0.050 mmol) in 1mL anhydrous DMF. The resin was shaken for Imin and amine
(0.50 mmol) was added. The resin was then shaken overnight at room temperature.

The resin was filtered away from the reaction solution, and washed with




'H NMR (CDC13, 400 MHz): S 8.47 (brs, 1H), 8.22 (s,

1H), 7.30 (t, 1H, J = 7.7 Hz), 7.23-7.09 (m 5H),

6.96 (d, 1H, J = 7.2 Hz), 6.93 (d, 1H, J = 7.2 Hz),

Wwo 8doc/0sB844lH) , 15 6. 77 (t 1H, J = 2.0 Hz), 5.p¢Fn(sde05/032042
1H, J = 7.2 Hz), 4.84-4.75 (m2BH), 2.92 (t, 2H, J =
12.8 Hz), 2.69 (m 1H), 2.48 (m 1H), 2.35 (m 1H),

1.89 (m 1H), 1.75-1.62 (m 6H), 1.16 (m 2H), 1.09

(d, digdprodnethaiie xizh].) MAFL (7, x 3BL)J The JesPedz) ; LRVS:

gig%qu;@lﬁecgbaiam%om 03%8 44s cEa)nC'};/chJ)‘?w.g Ot%g’ nezi?fzgé%s 1527
4-[1-(4-Fl uorophenyl) - cyclopentyl] 2- (4- net hyl

D! e a chfos Bty Sen agded Biosp R HeaO bR g T 5a mumoD
53 B&@H&’&Bué cﬁ@dl@t‘bﬁﬂtlﬁﬁe ?CD&IG Fhe Qésln WAk sha¥enGor aiPafier whlch

overal | " yield). 3, 400 MHz): S.8.13 (s
H) , time Bavig @eaggnqgo 23 nz[ncp& as gdded Teporesin was shaken qu;mghtatroom

5. wgmped, Bhereliffe %ﬁf@%g oW 5Bk d e aplioh agg washed

J =with dichloyqméth9e (@Xﬁ mRHDMP (55 hh), aﬂd-aganﬁwml d(chrior@hgthane

7 1By, g ofbprteidor it dd ke Sk el 8!

10226|mn Exanple 8 FOC NNH N 154 [1_-
4-Flu a.ro ) ) ) : ‘

éhenyl) -B3 2 et v sdedsylfoxidagtsit QS0 armel) inAnpydrous THE

py r {1d)i) dTRE resBr wal sREREA! fb 1 1A%l Sfter which time amine (0.50 mmol) was
4 di chl orobenzyl am de. Pr eFared foll ow ng Erocedure

added d i repia oas skaken §venight & 1o femperatyre Ghemsingvas then
140/ 8
(s m:?éf% alvély %%rﬁ?}?’m?&ﬁ?@%ﬁa & ’]»3;17@%&91\9 m"f“stf)( }_BD’E). THefiltrate
157. 1®asrev@forptey irBtdcuo 2Oprovids therdesigad)prodicp48.(t, 1H, J =
5.9 Hz), 4.66 (m 2H), 4.17 (d, 2H J = 6.2 Hz), 2.96

(m 1H, 2.65 (t, 1 H J =11.6 Hz), 2.60-2.53 (m
2H), 2.14-2.09 (m 2H), 1.86 (d, 1 H, WD 2006/ 033844

PCT/ US2005/ 032042 28 Example 1
| 4
0 N
N7 N
NP
20 2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cylcopentyl)-pyrimidine-5-carboxylic

acid [1-(3-pyridin-3-yl-phenyl)-ethyl]-amide. Prepared following procedure A.
Product was isolated as an opaque oil (0.0024 g, 18% yield). 'H NMR (CDCls, 400
MHz): §8.78 (m, 1H), 8.59 (dd, 1H, J = 3.2, 1.6 Hz), 8.24 (5, 1H), 7.82 (m, 1H),
7.43 (m, 1H), 7.38-7.34 (m, 2H), 7.20-7.05 (m, 7H), 5.14 (d, 1H, J = 6.2 Hz), 4.88
25 (m, 1H), 4.82(d, 2H, J=11.7 Hz), 2.91 (m, 2H), 2.69 (m, 1H), 2.48 (m, 1H), 2.34
| (m, 1H), 1.92 (m, 1H), 1.74-1.59 (m, 11H), 1.17 (d, 3H, J = 10.5 Hz), 0.97 (d, 2H, T =
7.1 Hz). LRMS: 546 [M+H]"; LCMS retention time: 2.66 min.



W&&O[Of/wﬂgcm orophenyl) -cycl opesy yl ] 2- (4- net hyl

J=12.2 Hz), 1.73-1.62 (m 7H), 1.33-1.17 (m 111),
0.96 (d, 311, J = 8.2 Hz); LRNIS: 541 [MtHy; LCMB
retentiontirre 2.23 mini. Exanple 9 C OC NNH

PCT/US2005/032042

pi peridin-1-yl) pyrimdine-5- carboxylic acid
, 4-di chl oro-benryl am de. Prepared foll ow ng procedure
B. A vvhite solid was isol atgd,£9. 057 g, 20% overal |
yield). 'H NVR (CDCL3, 400 ME): 58.14 10 (s, 1H),
7.34 (d, 111, J = 2.5 Hz), 7.19 (dd, 1H, J =5.8, 2.2
Hz), 7.09 (dd, 3H, J. ;4.7 Hz), 5.N21 (t, 1H J =
A

6.3 Hz), 4.83-4.79 ( .16 (d, 2H,
J=6.3 Hz), 2.91 (372 60-2.52 (m
211), 2.14-2.07 (m 2H) A gH), 1.15 (m

3H), 0.97 (d, 3H J = 6,3 5. 557 [ MkH] 1; LOMB
10 FO NN

retention tinme: 238y , e
J.: H [I\/
4-[1- (4-Fl uorophertyly- cycl opentyl | - 2- (4- net hyl

piperidin-1 yl) pyrimdine- 20 5-carboxylic acid

(1-napht hal en-lyl -ethyl)-am de. Prepared follow ng

pr ocedur-gs-Brerhyl- ﬁz@k;&&zﬂd 5431 Yhbrty B ;508 pefltyl) Gy 21 8e - 5-280boxylic
over‘al I é%@el d ér?, 3, %o MHz) ; fﬁ VO

S 5006 G EEmBdy SRS SR Ryeppeq following progegyre A.

( dProaﬁ%t whs Tsol%tesl aH%)c’le(af m&ﬁclﬁol)ﬁdﬂessléiﬁ (O((%)ZZQr f6bs Xﬂelﬂi) JHRMR

Hz§GDGls 214)0('\11Hz)1 &9.2Q(s=11), 8.861£3, 2Hp, B (SrdH)lel)41 (8, ?715) (t25-

50065 sl ol BB o 33 il 2

1211), Bz, (m2 1 BR223758, ( H), 11H) (m, 2H50- 25-4.82 (1m 8H h)1.16 (d, 4H, T =

105,53 1. G @dsﬁeﬁ% s i Qi) el Lyt gl 2,07

—
n

20

0.86.(d, 3H, J 6.5 Hz); LRMS: 537 [ MtH] +; LCMS
retention tine 2.10 m n.

Example 3

2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-carboxylic
acid [1-(3-pyrazin-2-yl-phenyl)-ethyl]-amide. Prepared following procedure A.
Product was isolated as a clear and colorless oil (0.0035 g, 26% yield). 'H NMR
(CDCHL, 400 MHz): 6 8.98 (s, 1H), 8.64 (s, 1H), 8.51 (s, 1H), 8.25 (s, 1H), 7.85 (d,
1H, J=7.7 Hz), 7.77 (s, 1H), 7.40, (t, 1H, J = 7.7 Hz), 7.22-7.15 (m, 5H), 7.08 (t, 1H,
J=17.7Hz),5.15(d, 1H, J = 6.9 Hz), 4.91-4.81 (m, 3H), 2.92 (m, 2H), 2.66 (m, 1H),




Exanple 11 F OH N N 10 R-4-[]-(4

fl uorophenyl)-cycl opentyl]-2-(4-nmethyl piperidin-1

yl)- pyrimdine-5-carboxylic acid (1-naphthal en-1

WO ®0dnsbsdssam de. Prepared foll owi ng . procedur ecBus2005/032042
|solated as a |ight yellow soli2d (0.018 g, 7% overall
yield). 1H NVR (CDC1l3, 400 MHz): S 8.14 (s, 1 H),

8.04 (d, 1 H J=83H), 7.86 (m 1 H, 7.79 (d, 15

1 H2.4p (m,8 13, 282 (m, 1TH5L.95 41, 1) 1.264),55 (o 8H()1 1.16. (), 4H), 6:97 (d,

53?'%%' %gé)a (Ewggglﬂz%) Ry @%“‘ﬁﬂm& t‘&i)e 13@9]91%“( d,

J =8.2 Hz), 4.78,(d, 2H J = 15.2 Hz), 2.90 (t,
2HJ=127Hz)265258(m1H) 2.50-2.43 (m
1H), 2.39-2.32 (m 1H), 1.90-1.84 (m 1H), 1.73-1.62
(m 7H), 1.40 (d, 3H, J = 6.5%4TMRS4 1 18.1.09 (m 2H),
0.96 (d, 3H, J = 6.5 Hz); LRMB. 537 [MrH +; LCMVS 20
retention tine: 2.06 WO 2006/ 033844 30

PCT/ US2005/ 032042  Ex @ 0 M H-~ NN NJ
2-(4-1Wet | zyl pi perazi ¥ o4-(1 ‘M)

phenyl - cycl opentyl) pyrim S- gar: 5 acid (1
pyridin-3 yl-ethyl)-arni /'l re | 1 owi ng
procedure B. Isol ate ght yel solid (0.039
g, 26% overall vyiel NII\/R (CDC13, 400 MHz): 68.48
§d, 1H J = 4.2 Hz),4 .35 (s, 1H), 8.25 (s, 1H), 7.36

(d, 1H J =8.3 Hz), 7.25-7.12 (n., 6H), 5.09 (d 1
H J = 6.3 Hz), 4.81 (m 1H), 398(m 4H) 263(m|

2. 54
( in. (é) ?—gﬁ%»%l ;%&igc&m{ y%)l_g EJ %I?n{/l mycﬁ?ﬁﬁn%li X2 Amzdﬂfd-
(N d i\lcﬁféloxjdzc:aczﬂ [3- (B-Iz&)arphd%::ﬂ-ylll;z&nﬁ) e iHamida riptparedoll Owing
enet am. no
pneRoicedid R Ferdiel YieisRRRRa fies B HbHpIHL 408 & 61% yield
1¢ natmgmkeom:hymmmitﬁb)Saizmlt(QQH)Prmaule(’mf&Ul ewsrc& 1H,1=79
ro u r oduc | SOl a as a pa
0 S5 o7 Gty 88 5, THL IS WA FODCATHL 566 6 Ho), 485:4.76 (m,
3H), 3.84 (m, 4H), 3.11 (m, 4H), 2.92 (¢, 2H, T = 12.5 Hz), 2.65 (m, 1H), 2.47 (m,
1H), 2.35 (m, 1H), 1.95 (m, 1H), 1.74-1.59 (m, 6H), 1.21 (m, 2H), 1.12(d, 3H, T = 7.2
Hz), 0.97 (d, 3H, J = 7.2 Hz); LRMS: 554.3 [M-+H]".
15

Example 5

(R)-2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-
20 carboxylic acid [1-(3-morpholin-4-yl-phenyl)-ethyl]-amide. Prepared following

procedure A. Product was isolated as a clear and colorless oil (0.055 g, 52% yield).



MHz): S 8.25 (s, 1 H, 7.87-7.79 (m 3 H), 7.52-7.48
(m 2H), 7.38 (t, 1 H J =7.4 Hz), 7.30-7.18 (m
GFD 7 04 (s, 5H), 4.95 (t, 1H, J = 5.4 Hz), 4.58 (d,
= 5.4 20 Hz), 3.93 (s, 2H), 3.15 (s, 9
W((%OO"/W“J = 5.6 Hz), 2.64-2.5% (m 2H), 2. 2 E%ié’“ "?’20“
2H), 1.71-1.66 (m 4FD; LRMVS: 541 [ MtH| +;
retention tine: 2 10 mn. WO 2006/ 033844

%%@‘?‘? cyc enfg(?11 ® ﬁ?)}f}r%éf] hM (“{S'Ppﬁ&f‘f-ﬁ?lﬁ? ;{'H’yﬁ7'9

pyFlt)mS g7 (@-H—I), 6.2 @; H@,r]bo?@ [Hz, 21 @, (H haﬁﬁlﬁtl'hél 48B-4.76 (m,

2P P8 i - .1 CioRaprieRy ) oyl spentilo EarBoin 747 (o

acnglz B %UPH/) ws:(%t ed), aS74a1 ossml g yzgtna,rm) oil2 (d, 3H,T=
5% vyi e
5 ( s7.2 H@H?) 97gd031[¥ dF 7 %Hz), JLRMS: %S%iMH;IA]l 61-1.%% ref '_B'n6837&67@m.

(d, 1H, J = 8.4 Hz), 7.55-7.47 (m 2H), 7.40 (t, IH,
J56.9H), 7.24 (t, 1H J =51 H), 6.99 (m 2H),
6.75 (t, 2H J =10 8.9 Hz), 5.77-5.70 (m 1H), 5.16
(d, 1H, J = 8.2 Hz), 4.78 E&@mBES J = 15.2 Hz), 2.90
2

8.
(t, 2H, J 12.7 Hz), 2.65-2.58 (m 1H), 2.50-2.43 (m
1H), 2.39-2.32 (m , 1.90- 1.84 (m 1%0, 1.73-1.62
(m 7H), 1.40 (d, =6.7 Hz), 1.18-1.09 (m 2H)
0.96 (d, 3H,J: 3 RVS: 537 I\/Hr +; LCMS
retention tinme: 2. O~ Hj~

NNF F 2- (4 Met ‘
phenyl - cyl copent yl s&f’boxyl1c acid
4-trfuoromethyl -b Prepared foll ow ng
procedure C. Pro 20 isolated as white solid (0.33
g, 73%yield). '"H NV (CDCL13i 400 MHz): 6 8 23 (s,
111), 7.51 (d, 2H, J = 8.2 Hz), 7.21-7.11 (m 7H)

10 2 23 g S) %;}4 I\%etl_zylgzpoei z%g 1 yé 48(2 }ge% c(;%?]bp 1957) ;l)%lnngﬁé)ﬁ-
(Mar gcbl)yhc M@d%’@-@_@fﬁ&%ﬁ4 L RGIL AR RIB2MZe. B2pared following
gké-rZ)c@ug@BA( ?rodgal) wfz}j;]isolq;eq-)as%lear aﬁ%%or@g gﬂ [((%/Q(S_'ﬁg g (2@’[%@

r et e RV febbNBA002v8): 8 8147 BBranehes 48(s, 1H), 7.30 (1, 1H, I =7.7 Ha),
7.23-7.09 (m, 5H), 6.96 (d, 1H, J=7.2 Hz), 6.93 (d, 1H, J=7.2 Hz), 6.81 (m, 1H),

15 6.77(t, 1H, J=2.0 Hz), 5.07 (d, 1H, J = 7.2 Hz), 4.84-4.75 (m, 3H), 2.92 (t, 2H, T =

12.8 Hz), 2.69 (m, 1H), 2.48 (m, 1H), 2.35 (m, 1H), 1.89 (m, 1H), 1.75-1.62 (m, 6H),
1.16 (m, 2H), 1.09 (d, 3H, J = 7.2 Hz), 0.97 (d, 3H, J = 7.2 Hz); LRMS: 562.3
IM+H]".




O Uill, 5NN" HN 2-(4-Illethylpiperidin-1

yl)-4-(1phenyl - cycl opentyl ) pyri m di ne-5-carboxylic

acid (1pyridin-3 yl-ethyl)-am de. Prepared foll ow ng

woaodsses C. Product isolated as white soli ;ecius3®sg32042

73%yield). "H NVR (CDC13, 4002MHz): 6 8.47 (d, 1H, J

= 10 3.8 Hz), 8.35 (s, 1H), 8.24 (s, 1 H, 7.38 (d,

1H J = 7.5 Hz), 7.22-7.13 (m 6H), 5.08 (d, 1H J =

7.5 Hz), 4.85-4.77 (m 3H), ERafgle(t, 2H, J = 12.2 Hz),

2.64 (m 1H), 2.50 (m I H, 2.27 (m | H, 1.92 (m:

1H), 1.74-1.65 (m 8I—2 1.17 (m | H, 1.13 (d, 3H, J

= 7.10), 098(d 3H, .4 Hz); LRVS: 470.1 [ MkH] +;

LCVS retention tinme: 2. f 15 Exanple 17 NO N

N N.NHI N /\/ 2-(4-

pyridin-3 yl-cycl opentyl) 20 carboxyllc

acid (1 pyridin-3 yl-ethyl ] i ed foll ow ng

procedure D. Product 3RQ ¥ 1ToW solid (0.01

79, 12%overall yield). JH NVR (CDC 3, 400 WD

2006/ 033844 PCT/ US20057"032042 33 MHz): S 8.48 (d, 1

HJ = 4.3 Hz), 8.44 (s, 1 H, 823 (d, 1 H J=3.8"
8111( 1 H, 805(s, 1H, 7.62 (d, 1H, J =

7 6 H) , 4 -&F(t@m-mhenyb cycl@@l}ﬂz? -(4-methy!- pmrzdmﬂ-yliapsmmldme-

B, Os ol Lokl hebgh, B pullpe ity
7 2P1Hzl)1<;t 11863 & BBer il (AH) ] g,A370eRrallyiéld). H-I)J'MR (CDCl,, 400
2:54-2 4 9
7 Sy T W e 1 Tl 9 e g
(d, @HhH), 6. 85(‘(6213 ﬁzkas IH%V@ 324(¥nl 131) [4\@‘1"%+2HLJGN@3 2 Hz), 4.16 (d,
retention tine.:
| JJRH, ’F 41 Hy), 2. 90 (m 2H), 2 55 (m 2 2 11 (m, 2H), 1.74-1.63 (m, 7H), 1.26-
10  1.13 (m, 3H), 0.97 (d, 3H, J = 11.3 Hz); LRMS: 541 [M+H]"; LCMS retention time:

2.26 min.

Example 8

:
0 Cl
g as!
Q N cl

4-[1-(4-Fluoro-phenyl)-cyclopentyl]-2-(3-methyl-piperidin-1-yl)-pyrimidine-

15

5-carboxylic acid 2,4-dichlorobenzylamide. Prepared following procedure B.
Product isolated as a pale yellow oil (0.038 g, 14% overall yield). 'H NMR (CDCl,
400 MHz): 8 8.15 (s, 1H), 7.33 (d, 1H, 2.4 Hz), 7.19 (m, 1H), 7.13-7.09 (m, 3H),

20 6.85 (m, 2H), 5.22 (t, 1H, J = 5.9 Hz), 4.66 (m, 2H), 4.17 (d, 2H, J = 6.2 Hz), 2.96
(m, 1H), 2.65 (t, 1H, J = 11.6 Hz), 2.60-2.53 (m, 2H), 2.14-2.09 (m, 2H), 1.86 (d, 1H,



2-(4-Methyl piperidin-1 yl)-4-(1 pyridin-3
yl -cycl opentyl) pyrimdine-5- carboxylic acid
(1pyridin-2-yl-ethyl)-am de. Prepared foll ow ng
Product isolated as a yellow qi 0
“(850%%§%()goverall yield). "H NVRg CDC13, 400 %ﬁlzrﬁ‘{sg‘@”‘g”g““
8.92 (d, 1 H J=6.5Hz), 868 (d, 1 H J =5.2 Hz),
863(5 1H, 855(d, 1 H 15J = 6.5 Hz), 8.47 (s,

{Dt’lz§gl%§ {§3. 1362'dm 9H)-173é-21 Hzém 1%§0 %é %ﬂ{&\?&:ﬁ‘zgf%ﬁws:

Hzy41 [MT7H) (dd;MSIHentibn:tm& 22233mi1 Hz), 4.95 (m 1 H J
= 7.4 Hz), 4.74 (d, 2H, J =11.1 Hz), 3.05 (t, 2H, J =
11.4 Hz), 2.73-2.64 (m 1H), 2.46-2.39 (m 1H),
2.18-2.11 (m 2H), 1.83-1.64 (m 7H), 1.54 (d, 3H, J =
6.8 Hz), 1.28-1.18 (m 2HExaple9(d, 3H, J = 6.4 Hz);
LRVS: 471.2 [M+H] +; LCMS retention 20 tinme:1.39m n.
WD 2006/ 033844 PCT/CK,JISZOOS/ 032042 34 Exanple 19 0 N
N N=N H 2- (4- Met hyl ~pig '
phe77yl -cycl opentyl) p '
(pyridin-2 ybnet hyl)-am de. Bpar edf ol | owi ng
procedure E. Product isoI A y\q/@low oil (0.030

26% overal | vyi el d) (6DC18, 400 Miz): 8 8.41

1H J=45H l8181(s,1|—|) 761 (t, 1 H J
7.6 Hz), 7.20-7.0 5H, 6.88 (t, 111, J =7.6
), 5.97 (t, 1H J =3.8), 4.83 (d, 2H J = 11.0 Hz),
20(d 2H, J=53Hz 2.93 (dt, 2H, J = 12.8, 2.3

) 0 Tl i S e

3Hcar§0xylz§aéid U@)-dzcﬁzl%er%‘@@w@’e[ Webhrtd follosan®pecefret. ANvhite
H 15 2- er |

vl sebid s &l)&ﬁé I2oBdfoyeryl pighd)m NI (EDEks BeAMHzy 58.14
Br f ol
0 SO EEYih P by oy o] L0

g 435&@ 2 @) IH yn:ea 81z), 4K 3NV (dCDEELB= 13.8GHAYHZ )G (3528, 54.6.3

Hz)l 1',3')1"@ 3,32 12 9’1@112 80352 @42@? 142, G, %—f'z?zw(ﬁ]&?m

7|'BH) 4.198m( BH), l) 3, (d 31 15= 63 ), LAVBS S TM2H] " ; 1M Zstéhtion
Hz) 4,08 (d, 2H J =5.420 Hp), 2.93 (dt, 2H, J =
13tipe: 2.3700py - 2.6-2.5 (m 2H), 2.17-2.10 (m 2H),
151.76-1.73 (m 2H), 1.71-1.66 (m 5H), 1.18 (dq, 2H, J
= 11.8, 4.6 Hz), 0.98 (d, 3H, J = 6.1 Hz): LRMB: 455
[M+. VD 2006/ 033844 PCT/ US2005/ 032042 35 Exanpl e 21

me- 5- carboxylic 5 acid

E ||j£§:

xample 10
F
¢
(70
o

4-[1-(4-Fluoro-phenyl)-cyclopentyl]-2-(4-methyl-piperidin-1-yl)-pyrimidine-
20 S-carboxylic acid (1-naphthalen-1yl-ethyl)-amide. Prepared following procedure B.
Isolated as a white solid (0.020 g, 5% overall yield). "H NMR (CDCls, 400 MHz): &




O

yl)-

aci

NNHN ~N N 2-(4-Methyl piperidin-1
4- (1 phenyl - cycl opentyl) pyrim di ne-5-carboxylic 5
d (pyridin-4 ylmethyl)-am de. Prepared follow ng

woomhassas E. Product i soI ated as a yellow Olﬂcwﬁszﬂ&%szon

g,
(d,

5H),

HZ)

(m

32% overal | yield). 'H NVR @€DC 3, 400 MHz): 6 8.
2H,.J = 5.1 Hz), 8.25 (s, | H), 7.24-7.14 (m
6.98 (d, | H J =5.1 Hz), 509 (t, | H J =5.5
3.14. (&aﬂ)ds 02(d, 18, ¥=31B BMz)}H2.86 (#, 09), (F9 (§HH, I =3. 45H5), 7.55-

or) 7 G 20 A G ED i O 1l 720 1 Hod 508201693 L, 59, 675
251H) 8190H%) 39700m, (rr?'T'H%JS 5 %}11@ J483 }H§)4 729(2d99H(ﬂ— 15.2

NARE R (15233275412%}{@,2 6512@&(@ .ﬂﬂ,iz-gn 3. 431@911}1), 2.39-2.32 (m,
h b
phen SOl Sneal f) 0L G0 PR L67 98P0 o

pr o@H- @, 3By el GétHz)s cILIHMSdSB%[M-fé-I]y,eLCMB mtelnu()ﬁ)tlﬁez 10 min.

g, 3%overall yield). "H NWR (CDC13, 400 MHz): 6 8. 39-
8.32 (m 3H), 8.12 (s, 1H), 7.11(d, 2H, J = 8.0 Hz),
7.03 (d, 2H, J =8.0 Hz), 6.83 (t, 1H, J =7.2 Hz),

5.60 (m 1H), 4.79 (d, 2H, BxamdldlD Hz), 4.16 (d, 2H,
J=4.8 H), 20 2.90 (m 2H), 2.57-2.52 (m 2H),
2.15-2.10 (m 2H), 1.71-1 60 (m 7H) 1.16 (dq, 2H, J
= 11.8, 4.2 Hz), 0.93"¢¢#SH, J = 6.4 Hz): LRVS: 457.2

[ MtH] +; Not ebook #:

VO 2006/ 033844

N1" H N
eycl ope7ztyl)

pyri nai di ne-5-carboxylic .3 ai d %yri -3 yl am de.

Prepared fol |l owi ng pr

yel

400 MHz): S 8.39 (s,

i solated as a
erall yield). "H NWVR (CDC13,
8.27 (d, 1 H J =5.5 Hz),

| ow oi | (0.006 g,

10. 93(d, 2H, J:86Hz)’777(d 2H, J = 2.7 Hz),
7.32-7. 4.88 2H, J =
12.7 HZ)E 4zf 194 f?l@m-egfnyé czcli@enwlf %(‘é"mv? Piperidin-1-yl)-

- pyrimidine-3-carboxylic acid (1-naphthalen-1-yl-ethyl)-amide. Prepared following

15

20

procedure B. Isolated as a light yellow solid (0.018 g, 7% overall yield). 'H NMR
(CDCl3, 400 MHz): 6 8.14 (s, 1H), 8.04 (d, 1H, J = 8.3 Hz), 7.86 (m, 1H), 7.79 (d,
1H, J=8.4 Hz), 7.55-7.47 (m, 2H), 7.40 (t, 1H, ] = 6.9 Hz), 7.24 (t, 1H, J = 5.1 Hz),
6.99 (m, 2H), 6.75 (t, 2H, J = 8.9 Hz), 5.77-5.70 (m, 1H), 5.16 (d, 1H, J = 8.2 Hz),
4.78.(d, 2H, J = 15.2 Hz), 2.90 (t, 2H, J = 12.7 Hz), 2.65-2.58 (m, 1H), 2.50-2.43 (m,
1H), 2.39-2.32 (m, 1H), 1.90-1.84 (m, 1H), 1.73-1.62 (m, 7H), 1.40 (4, 3H,J =6.7
Hz), 1.18-1.09 (m, 2H), 0.96 (d, 3H, J = 6.5 Hz); LRMS: 537 [M+H]"; LCMS

retention time: 2.06 min.



“%W@ﬂ%”‘c‘ycl opentyl) pyri mi digpe- 5- car boxyl i ¢
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2.55 (m 2H), 2.21-2.14 (m 2H), 1.80-1.67 (m 7H),

1.23 (dg, 2H, J = 12.3, 3.2 Hz), 10 1.01 (d, 3H J =

6 8 FE) LRVS: 442.2 [MrH +. Exanple 24 O NN H NN
2-(4- Met hyl piperidin-1-yl)-4-(1 CT/L5208~/(%3:E042

pyridin-2 yl-ethyl)-am de. Prepared foll ow ng
procedure E. Product i soI ated as a yellow oil (0.056
g, 32%overall yield). Hmp(eqacm 400 MHz): 8 8.41
(d, 1 H J=4.1H), 818 (s, 1 H, 7.63 (t, 1 H J
=7.6 H), 7.17-7.03 (m 5H), 6.82 (t, 1 H J=17.3
Hz), 6.33 (t, 1H J = 4,84 (d, 2H, J = 12.7 Hz),
4.74 (m 1H, J = 6.5 93 (t, 2H, J = 12.7
Hz), 2.67-2.57 (m 2H), 2. 4 (m 2H), 1.76-1.66
(m 7H), 1.17 (dqg, 2H, J.r ), 0.98
(d,.3H J = 6.1 Hz); LRMS} 47. 3H[ H ! LCVS
retention tinme: 1.81
PCT/ US2005/ 032042 3 \Sphe exanpl es of Formula |
conpounds are listed in the foll ow ng Tabl es 2-4.

Table 2. Exanple Ret. ti rre no Compound Narre hQ23 EC50
(uM () _%Purity elz Nt qui nol i ne bosvli
tetr ahy%i%MEUI{V{@P%’ZI”T\ZEWT§1(J'P enyé—syc&pﬁeéywﬁm 6}"7%:5 efrbonyic
0. c?cgclz'_” G]Z%)ggin?? g‘ﬂgﬁlyl;%mz@ %é’ﬂ&éﬁ%ﬂmﬁg‘pka@&ua BN Idblated as a

uinoline, 1,2,3,4- te hydr o- 2- [
[2hgh4ya1h1‘vh§dl}d (o 0326, 20pevarali yigid).- H NMR cﬁ/@% @Oe\éHBB 6 8.48

50 Pt SRS G aRE 2 6, Ep ik BT RERE 745742
0 élﬁpslw@ 1H)0 =418 H3Y, 4.81ebd Y H), 3198 (oi, BED aman(;m NHL- X 54 (m,
eV, CYEL CRECPYY Y, 58, B0 (1, 80 ROXR! 986152 (m, 41, 1,14

(d, 3H, J = 7.3 Hz); LRMS: 471.3 [M+H]",

Example 13

2-(Methyl-phenethyl-amino)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-
carboxylic acid (naphthalen-1-ylmethyl)-amide. Prepared following procedure C.
Product isolated as a pale yellow oil (0.247 g, 70% yield). 'H NMR (CDCl3, 400
MHz): & 8.25 (s, 1H), 7.87-7.79 (m, 3H), 7.52-7.48 (m, 2H), 7.38 (t, 1H, ] = 7.4
Hz), 7.30-7.18 (m, 6H), 7.04 (s, 5H), 4.95 (t, 1H, J = 5.4 Hz), 4.58 (d, 2H, J = 5.4
Hz), 3.93 (s, 2H), 3.15 (s, 3H), 2.95 (1, 2H, J = 5.6 Hz), 2.64-2.58 (m, 2H), 2.20-2.15
(m, 2H), 1.71-1.66 (m, 4H); LRMS: 541 [M+H]"; LCMS retention time: 2.10 min.




[[2 28 (dinethylam no)ethyl]amno] 0.301 1.37 100

444,36 -N-nethyl-4-(1 phenyl cycl opropyl)-N(2- hen

leth 1 - 5-pyrimdinecarboxam de, N ethyl-2-[(4 29

we bddghsged ohexyl)am no]-4- 0.607 2.1 80 469. PoT/US2005/032042
(1- phenyl cycl opropyl )-N hen Ingth 1)-

5- pyri m di necarboxam de, N ethyl-2-(3 -nethyl- | 30

pi peridinyl)-4-(1- 0.634 2.65 85 455. 35
phenyl cycl opropyl ) - N hen | nEtamgle 14

5-pyri m di necarboxam de, N - ethyl-2 -(4-ne thyl- |

31 piperidinyl)-4-(1-g0Q.4J5 2.67 87 455.35
phenyl cycl opropyl )-N he F
5- pyri m di necar boxam de

phenyl cycl opropyl )-2- (1 ol NG
5- pyri m di necar boxam d 2
met hyl cycl ohexyl ) am n¢] - ¥293 2.11 91 505. 35
[(1R)-1- (1 napht hal thyl]-4-(1- hen lcycloro 1
WO 2006/ 033844 PCT/ CS200S/ 032042 38 Exanpl e Conpound
Nane h@3 EC50 (al) Ret, time % Purity e/z Mrl no.
(mn) 5-pyrimdinecarboxan de, 2
S-4-[1-(4-fluoro-phenyl)-cyclopentyl]-2-(4-methyl-piperidin-1-yl)-pyrimidine-
5  5-carboxylic acid (1-naphthalen-1-yl-ethyl)-amide. Prepared following procedure C
starting with 4-fluorophenylcyclopentane carboxylic acid. Product isolated as a
slightly orange oil (0.012 g, 35% yield). 'H NMR (CDCls, 400 MHz): § 8.14 (s,
1H), 8.04 (d, 1H, T=8.3 Hz), 7.86 (m, 1H), 7.79 (d, 1H, J = 8.4 Hz), 7.55-7.47 (m,
2H), 7.40 (t, 1H, J=6.9 Hz), 7.24 (t, 1H, ] = 5.1 Hz), 6.99 (m, 2H), 6.75 (t, 2H,J =
10 8.9 Hz), 5.77-5.70 (m, 1H), 5.16 (d, 1H, T = 8.2 Hz), 4.78 (d, 2H, J = 15.2 Hz), 2.90
(t, 2H, T = 12.7 Hz), 2.65-2.58 (m, 1H), 2.50-2.43 (m, 1H), 2.39-2.32 (m, 1H), 1.90-
1.84 (m, 1H), 1.73-1.62 (m, 7H), 1.40 (4, 3H, J = 6.7 Hz), 1.18-1.09 (m, 2H), 0.96 (d,
3H, ] = 6.5 Hz); LRMS: 537 [M+H]"; LCMS retention time: 2.06 min.

15 Example 15

: 0
Qi:,; Y

2-(4-Methyl -piperidin-l -yl)-4-(1-phenyl-cylcopentyl)-pyrimidine-5-carboxylic
acid 4-trifluoromethyl-benzylamide. Prepared following procedure C. Product
20  isolated as white solid (0.33 g, 73% yield). "H NMR (CDCls;, 400 MHz): & 8.23 (s,
1H), 7.51 (d, 2H, J = 8.2 Hz), 7.21-7.11 (m, 7H), 4.99 (t, 1H, ] = 5.8 Hz), 4.84 (d,
2H,J1=12.6 Hz), 4.12 (d, 2H, J = 5.5 Hz), 2.98-2.90 (m, 2H), 2.61-2.55 (m, 2H),



(3-methyl- | -piperidinyl)-N34 [(1R)-1-(l- 0.107 2.69
86 491.36 naphthal enyl)ethyl]-4-(1 henlc cloro | -
5- pyri m di necar boxam de, 2- (4-nethyl- |
|nyI) N3 [(1R)-1-(1- 0.212 2.65 9 €
“%gdoﬁgwsggenyl yethyl] -4-(1 hengjcycloro 1 - Pedttantos
5- pyri m di necarboxam de, 2- [(4 36
rret hyl cycl ohexyl )am no]-N- 0.586 2.08 94 491. 33
I - 1 n ¥l r — :

zT?Eﬁbgﬁlﬁgg TR Qn“niz 1,289 1416, SHE ol &, 31, 7= 4.5 Ho);
(3LRMSh§23 [MﬁHperDCtMﬁyét&nth tihe22H6 iB8 90 477. 33
(1- napht hal enyl et hyl ) -4- (1 phenyl cycl opropyl) -
5- pyri m di necar boxam de, 2 38
(4-methyl -1 -piperidinyl)-N 0.381 2.62 85 477. 34
(1- napht hal enyl net hyl ) - 4- (Bxaplpdénid cycl opr opyl ) -
5- pyri m di necarboxamde, N [(2,4 39 1 39 [(4- 0.551
2.76 94 509.25 nethylcycl ohexyl)am nol -4 (1-hen lc
cloro 1l - 5-pyrimdine amde, N [(2,4 40
di chl or ophenyl ) net hyl ] - 0’326 2.7 80 495. 25
nmet hyl - | -piperidinyl)-4-( yIc cloro yl)-
5- pyri m di necar boxam de, M , SN
di chl or ophenyl ) met hyl j - ZNQ&-N/ 22‘0 2 66) 85 495. 25

2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-carboxylic
acid (1-pyridin-3-yl-ethyl)-amide. Prepared following procedure C. Product isolated
as white solid (0.33 g, 73% yield). *H NMR (CDCls, 400 MHz): §8.47(d, 1H, T =
3.8 Hz), 8.35 (s, 1H), 8.24 (s, 1H), 7.38 (d, 1H, J = 7.5 Hz), 7.22-7.13 (m, 6H), 5.08
(4, 1H, T = 7.5 Hz), 4.85-4.77 (m, 3H), 2.92 (t, 2H, J = 12.2 Hz), 2.64 (m, 1H), 2.50
(m, 1H), 2.27 (m, 1H), 1.92 (m, 1H), 1.74-1.65 (m, 8H), 1.17 (m, 1H), 1.13 (d, 3H, J
=17.10), 0.98 (d, 3H, J = 6.4 Hz); LRMS: 470.1 [M+H]"; LCMS retention time: 2.58

min.

Example 17

\
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2-(4-Methyl-piperidin-1-yl)-4-(1-pyridin-3-yl-cyclopentyl)-pyrimidine-5-

N\

| carboxylic acid (1-pyridin-3-yl-ethyl)amide. Prepared following procedure D.
Product isolated as a yellow solid (0.017g, 12% overall yield). 'H NMR (CDCl;, 400




methyl - | -piperidinyl)-4-(1 henylc cloro I)-

5- pyri m di necar boxam de, N

[(2,4-difluorophenyl)nmethyl] 42 2-[(4- 0.413 1.99 100

wa Bodd/033wes hyl cycl ohexyl)am no' . -4 (1 hen | c odd@ni®oos/032042
yi)- 5-pyrimdi necarboxam de, BB
[(2,4-difluorophenyl)nethyl]- 0.919 2.57 81 463.3 43

2- (4-net hyl - 1- pi peridinyl )-4 (1-phenyl cycl opropyl) -

5- PWIH A @I&@ﬁrmwgeﬂz .44 s3tH), 928 dfarM:(sst,sn s, 1H
~uo4oneth¥Ja met h 8 044&2:%% ¢ ) (s 159,

A ) R Ah TS 0T At T RS Bk T2, 1, = 5.0,

200@/ ﬁgzcggj é Hgfﬂ /e ?3?&2@6 %f@hﬁa()?ml@ ﬁfmﬁpﬂﬂnész) 471 (t,

i n)lH b=\ Em) aa&@dar(nozamzd@ 2.7 {th, 21| U64-0-45(mg 5H), 2.39-2.32

trifl uor thyl A 0..209 4 7
11 B SRR T o o A s i =80 1D, 098 0 38,
- py =8 Heydcravis oA perHNTLAM Srétdntion finfe: 485 min.

i fl uoronet hyl ) phenyl]neth 0.384 2.09 98 514. 31
-2-(4-methyl- | piperazinyl)-4-(1- henlc clo ro |

pyri m di necar boxam de, N- [[3-fluoro-5 47

i f1 uoronet hyl) phenyl j met Bxdnfl4182. 6 76 513. 31
2-(3-methyl -1 piperidinyl)-4-(1-

/N
N ' 0
/OJ\N/ N .~z

2-(4-Methyl-piperidin-1-yl)-4-(1-pyridin-3-yl-cyclopentyl)-pyrimidine-5-

5
(tr
vyl
- 5-
(tr
yl]-

10

carboxylic acid (1-pyridin-2-yl-ethyl)-amide. Prepared following procedure D.
Product isolated as a yellow oil (0.035 g, 26% overall yield). 'H NMR (CDCls, 400
MHz): & 8.92 (d, 1H,J=6.5 Hz), 8.68 (d, 1H, J = 5.2 Hz), 8.63 (s, 1H), 8.55 (4, 1H,
15 J=6.5 Hz),.8.47 (s, 1H), 8.38 (t, 1H,J = 7.2 Hz), 8.14 (d, 1H, J = 7.9 Hz), 7.91 (d,
1H, J=7.6 Hz), 7.80 (t, 1H, J = 6.7 Hz), 7.74 (d4, 1H, J = 8.2, 5.7 Hz), 4.95 (m, 1H,
J=7.4Hz),4.74 (4, 2H, J = 11.1 Hz), 3.05 (t, 2H, J = 11.4 Hz), 2.73-2.64 (m, 1H),
2.46-2.39 (m, 1H), 2.18-2.11 (m, 2H), 1.83-1.64 (m, 7H), 1.54 (d, 3H, J = 6.8 Hz),
1.28-1.18 (m, 2H), 1.0 (d, 3H, J = 6.4 Hz); LRMS: 471.2 [M+H]"; LCMS retention

20  time: 1.39min.



hen Ic clo ro 1 - 5-pyrimdinecarboxam de, N

[[3-fluoro-5 48 (trifluoronethyl)phenyl]neth 0.297

2.62 71 513.31 yl)-2-(4-nethyl-1 piperidinyl)-4-(1-
nlccloro 1 - 5-pyrimdinecarboxam de,

h .
we io-of@t’}ﬂ*uor ophenyl Yethyl -2 49 [(4- 0.575 2"%6(65%914‘.’3%%“
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nmet hyl cycl ohexyl )am no]-4 (1-hen Ic clopro yl -
5- pyri m di necar boxam de, N 50
[1-(4-f|uorophenyl)ethyl]j%%n%¥§ﬁ§ 2.53 81 459. 32

(3-methyl- | -piperidinyl) - phenyl cycl oprop yl) -
5- pyri m di necar boxam de, N 51
[1-(4-fluorophenyl)ethy 0.672 2.54 79 459. 33

- phenyl cycl opropyl ) -

et/ Otime % no. Conpound
N

5- pyri m di necar boxam de, 4ﬁ\\ h?ﬁi{ \\

chl or ophenyl ) cycl obut N/%~’ 2 10 5.31

N, Ndiethyl-2-[(1 neth 1Jro 1 am no -

5- pyri m di necar boxam de; 4- [1-(4 53

chl orophenyl ) cycl obutyl]-2- 0.558 1.42 100 430. 33

(di net hyl ami no) et hyl ] am no] -NN-di et hyl WO 2006/ 033844
PCT/ US2D(¥sMedpbdiperidia-1 Blatfpl -phangb @ clopgay keyrimidingeS-f@ boxylic

Corme U NS M) _ Lrkiad® B drt Y eoRbFinprdeedure E. Product isolated
as a yellow oil (0.030 g, 26% overall yield). '"H NMR (CDCls, 400 MHz): & 8.41 (d,
1H, J=4.5 Hz), 8.18 (s, 1H), 7.61 (t, 1H, J = 7.6 Hz), 7.20-7.07 (m, 5H), 6.88 (t, 1H,
J=17.6 Hz), 5.97 (t, 1H, ] = 3.8),4.83 (d, 2H, 1 =11.0 Hz), 4.20 (d, 2H, J = 5.3 Hz),
2.93 (dt, 2H, T = 12.8, 2.3 Hz), 2.66-2.57 (m, 2H), 2.25-2.16 (m, 2H), 1.76-1.65 (m,
7H), 121 (dg, 2H, I = 12.1, 4.6 Hz), 0.99 (d, 35, T = 6.1 Hz); LRMS: 456.3 [M+H]".

Example 20
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2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-carboxylic
acid (pyridin-3-yImethyl)-amide. Prepared following procedure E. Product isolated
as a yellow oil (0.040 g, 35% overall yield). 'H NMR (CDCls, 400 MHz): 8 8.51 (d,
1H, J=5.6 Hz), 8.31 (d, 1H, ] = 2.5 Hz), 8.23 (s, 1H), 7.42 (d, 1H, J = 8.4 Hz), 7.23-
7.12 (m, 7H), 4.98 (t, 1H, J = 5.4 Hz), 4.83 (d, 2H, J=11.0 Hz), 4.08 (d, 2H, J = 5.4
Hz), 2.93 (dt, 2H, J = 13.0, 2.7 Hz), 2.6-2.5 (m, 2H), 2.17-2.10 (m, 2H), 1.76-1.73
(m, 2H), 1.71-1.66 (m, 5H), 1.18 (dq, 2H, J = 11.8, 4.6 Hz), 0.98 (d, 3H, ] = 6.1 Hz);
LRMS: 455 [M]".




I soqui noline, 2-[[4-[1-(4 chlorophenyl)cycl obutyl]-2-
54 (di nmethyl am no)ethyl]am no] 0.475 1.6 100 490. 33
-5-pyrimdinyl] carbonyl] 1, 2,3, 4-tetrahydro-
WOoRyUsiosdsds necar boxani de, 4- [1-(4 chl or ophenypdBY005/032042
obutyl]-2 55 [[2- 0.321 1.58 188 492.34 (dine

thyl am no)ethyl] am no] -N-nethyl-N-(2- hen leth 1 -
5- pyri m di necar boxam de, N (1, 3-benzodi oxol -5 56

yl methyl)-4-[1-(4- 0.719 1. 98ark@2491.25 chl
orophenyl) cyc | o butyl] -2 (1 olidin 1 -

5- pyri m di necar boxam de, N (1, 3-benzodi oxol -5 57
ylmethyl)-4-[1-(4- 0.745 2 83 520. 29

chl orophenyl ) cycl obut yl ] th 1-11 erazin 1 -
5- pyri ni di necar boxani de, N (J43%benzodi oxol -5 58

yl methyl)-4-[1-(4- 0.090 2.{ NS EN
chl orophenyl ) cycl obutyl ] -2 (l4- thyl-|-phperidinyl)-
5- pyri m di necar boxam dg, N . 3- benzoufoxol -5 59

yl methyl)-4-[1-(4- O. .01 92 493.28
chl or ophcnyl ) cycl obutyl]-2 [ 1-neth I pro | am no]-
5- pyri m di necar boxam de, 4- [1-(4 60

((: Ely g |r . 8 B ?2@%&%}%@ ;_1]-5)13-_4-(9 ip%%#yl-%yc%t?peigz )'-}%ﬁimidine-S -carboxylic
5 acid (pyridin-4-ylmethyl)-amide. Prepared following procedure E. Product isolated
as a yellow oil (0.035 g, 32% overall yield). '"H NMR (CDCls, 400 MHz): & 8.50 (d,
2H, J=5.1 Hz), 8.25 (s, 1H), 7.24-7.14 (m, 5H), 6.98 (d, 1H, J=5.1 Hz), 5.09 (1, 1H,
J=35.5Hz),4.85(d, 2H, T =11.0 Hz), 4.09 (d, 2H, J = 5.5 Hz), 2.95 (dt, 2H, ] = 12.4,
2.5 Hz), 2.63-2.55 (m, 2H), 2.19-2.12 (m, 2H), 1.77-1.74 (m, 2H), 1.72-1.68 (m, 5H),
10 1.19 (dq, 2H, J=11.8, 4.2 Hz), 0.99 (d, 3H, J = 6.3 Hz); LRMS: 456.3 [M+H]".

Example 22

15 2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-carboxylic
acid (pyrazin-2-ylmethyl)-amide. Prepared following procedure E. Product isolated
as a yellow oil (0.003 g, 3% overall yield). "H NMR (CDCls, 400 MHz): § 8.39-
8.32 (m, 3H), 8.12 (s, 1H), 7.11(d, 2H, J = 8.0 Hz), 7.03 (d, 2H, J = 8.0 Hz), 6.83 (1,
1H, J=17.2 Hz), 5.69 (m, 1H), 4.79 (d, 2H, J=11.0 Hz), 4.16 (d, 2H, J = 4.8 Hz),

20  2.90 (m, 2H), 2.57-2.52 (m, 2H), 2.15-2.10 (m, 2H), 1.71-1.60 (m, 7H), 1.16 (dq, 2H,
J=11.8, 4.2 Hz), 0.93 (4, 3H, J = 6.4 Hz); LRMS: 457.2 [M+H]"; Notebook #:
48148-043.



naht halen I nmeth |)- 5-pyrim di necarboxam de, 4- [1-(4
61 chl orophenyl)cycl obutyl]-N 0.079 2.13 100 497. 27
(1- napht hal enyl methyl )-2-(1 olidin yl)-

“Tgﬁﬁ%ﬁ%%'dinecarboxanide, 4- [1-(4 62
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enyl ) cycl obutyl ]-2- 03039 2.89 89 5557532042
-methyl- | -p iperidinyl)-N 1-nahthal en | nethyl)-
5- pyri m di necar boxam de, 4- [1-(4 63
chl orophenyl ) cycl obut yl ] - NexGhfl#ks 1. 35 95 543. 24
[(2,4 dichlorophenyl)nmethyl]-2-(3 - nethyl- 1 -
eridinyl) WO 2006/ 033844 PCT/ US2005/ 032042 41 Exanple
hQ23 EC50 Ret. tinme no.~Conpound Name (UM () /o
Purity e/z Mrl 5-pyrim poxamnle, 4 [1-(4- 64
chl or ophenyl ) cycl obut ylI ] - 2(86])82 543.23
[ (2,4 dichl orophenyl) et hyly] 4 [-1- i eridin
1 - 5-pyrimdinecarboxam dej 4] 65H
chl orophenyl ) cycl obut yt1] - B."056 2.18 92 525. 28 _
[(2,4-difluorophenyl)petbyl] 2-[(4- meth Ic clohex 1
am no - 5-pyrimdinecarboxamde, 4- [1 -(4
chl orophenyl ) cyclobutyl] -N 66 [[3-fluoro-5- 0.010

2.86 81 _561. 31 .
2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-carboxylic

acid pyridin-3-ylamide. Prepared following procedure E. Product isolated as a
yellow oil (0.006 g, 5% overall yield). '"H NMR (CDCls, 400 MHz): 8 8.39 (s, 1H),
8.27 (d, 1H, T =5.5 Hz), 7.93(d, 2H, ] = 8.6 Hz), 7.77 (d, 2H, ] =2.7 Hz), 7.32-7.18
(m, 5H), 6.51 (s, 1H), 4.88 (d, 2H, J = 12.7 Hz), 2.98 (d, 2H, ] = 12.7, 2.3 Hz), 2.62-
2.55 (m, 2H), 2.21-2.14 (m, 2H), 1.80-1.67 (m, 7H), 1.23 (dg, 2H, J =12.3, 3.2 Hz),
1.01 (d, 3H, J= 6.8 Hz); LRMS: 442.2 [M+H]",

Example 24

2-(4-Methyl-piperidin-1-yl)-4-(1-phenyl-cyclopentyl)-pyrimidine-5-carboxylic
acid (1-pyridin-2-yl-ethyl)-amide. Prepared following procedure E. Product isolated
as a yellow oil (0.056 g, 32% overall yield). 'H NMR (CDCls, 400 MHz): 8 8.41 (d,
1H, J=4.1 Hz), 8.18 (s, 1H), 7.63 (t, 1H, J = 7.6 Hz), 7.17-7.03 (m, 5H), 6.82 (t, 1H,
}=73Hz), 6.33 (t, 1H, J=3.8), 4.84 (d, 2H, ] = 12.7 Hz), 4.74 (m, 1H, ] = 6.5 Hz),
2.93 (t, 2H, J = 12.7 Hz), 2.67-2.57 (m, 2H), 2.26-2.14 (m, 2H), 1.76-1.66 (m, 7H),
1.17 (dq, 2H, T = 12.1, 4.6 Hz), 0.98 (d,.3H, J = 6.1 Hz); LRMS: 470.3 [M+HT;

LCMS retention time: 1.81 min.




(trifluoromethyl)phenyl]meth yl]-2-(3 -nmethyl- | - i
peridinyl)- 5-pyrimdinecarboxam de, 4- [1-(4
chl orophenyl ) cycl obutyl]-N 67 [[3-fluoro-5- 0.010
WorBosaB3Eahl. 31 (trifluoronethyl)phenyl]meth per/us2005/032042
yl]1-2-(4-methyl-1- i eridin 1 37
5- pyri m di necar boxam de, 4- [1-(4 68
chl orophenyl ) cycl obutyl]-N- 0.128 2.74 86 507.3 EI

- ( 4Someekanpiesnyt Boeinfilal Tco 83111:[&3% listel-in kheSblI6WiRg Fables 2-4.
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229

5-pyrimidinecarboxamide, N-
ethyl-4-[1-(4-
fluorophenyl)cyclopentyl]-2-
(3-methyl-1-piperidinyl)-N-
(phenylmethyl)-

0.369

23

93

501.4

230

5-pyrimidinecarboxamide, N-
ethyl-4-[1-(4-
fluorophenyl)cyclopentyl]-2-
(4-methyl-1-piperidinyl)-N-
(phenylmethyl)-

0.168

23

94

5014

231

5-pyrimidinecarboxamide, N-
ethyl-4-[1-(4-
fluorophenyl)cyclopentyl]-2-
[(1-methylpropyl)amino]-N-
(phenylmethyl)-

0.786

2.1

100

4754

232

5-pyrimidinecarboxamide, 2-
(cyclopentylamino)-N-ethyl-4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
(phenylmethyl)-

0.460

2.7

&3

487.4

233

5-pyrimidinecarboxamide, N-

(1,3-benzodioxol-5-ylmethyl)-
2-(cyclopropylamino)-4-[1-(4-
fluorophenyl)cyclopentyl]-

0.436

24

100

475.3

234

5-pyrimidinecarboxamide, N-
(1,3-benzodioxol-5-ylmethyl)-
4-[1-(4-
fluorophenyl)cyclopentyl]-2-
[(4-methylcyclohexyl)amino]-

0.235

2.6

78

5314

235

5-pyrimidinecarboxamide, N-
(1,3-benzodioxol-5-ylmethyl)-
4-[1-(4-
fluorophenyl)cyclopentyl]-2-
(1-pyrrolidinyl)-

0.214

25

89

489.3

236

5-pyrimidinecarboxamide, N-
(1,3-benzodioxol-5-ylmethyl)-
4-[1-(4-
fluorophenyl)cyclopentyl}-2-
(3-methyl-1-piperidinyl)-

0.039

2.1

79

517.4

237

S-pyrimidinecarboxamide, N-
(1,3-benzodioxol-5-ylmethyl)-4-
[1-(4-fluorophenyl)eyclopentyl]-
2-(4-methyl-1-piperidinyl)-

0.540

2.1

82

517.4
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[1-(4-
242 fluorophenyl)cyclopentyl]-N- 0.034 2.7 95 509.4
[1-(1-naphthalenyl)ethyl]-2-
(1-pyrrolidinyl)-
S-pyrimidinecarboxamide, 4-
[1-(4-
243 fluorophenyl)cyclopentyl]-2- 0.852 1.7 96 538.4
(4-methyl-1-piperazinyl)-N-
[1-(1-naphthalenyl)ethyl]-
5-pyrimidinecarboxamide, 4-
[1-(4-
244 fluorophenyl)cyclopentyl]-2- 0.010 22 56 537.4
(3-methyl-1-piperidinyl)-N-{1-
(1-naphthalenyljethyll-
5-pyrimidinecarboxamide, 4-
[1-(4-
245 fluorophenyl)cyclopentyl]-2- 0.010 2.2 94 5374
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(1-naphthalenyl)ethyl]-
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[1-(1-naphthalenyl)ethyl]-
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4-fluorophenyl)cyclopenty:]-2- 2
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(1-naphihalenylmethyl)-
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Wo80BA3mIL. 4 [1 -(4- Il fluoro henyi c ycl opcmushoos32042
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met Hyp- 2- [[(4 e ?“%ﬁ%‘ ohexyl Juai no| e ([2-RERH ef 2 M*!
)- (B-pyrij d|_necarboxam de.| 4- [1-(4 220

fl Uﬁrophenysr iéin?fﬁé?wyidi,é-l\l- O 169 2.7 1 91(473.4

1- -
gE:Jy%/:zr%l&tjl(% 3 ‘é}g &'82'22"/' 2.7 96 495.4 -
1 ugr ophenyl é 0356 2.]2 92 501.4
|

met yT-2- wlﬁﬁguamecarboxmem My =N-(j2=—tTen
5- pyri m di|ne@ar boxam de, 4- [1-(4 222
t | uar cshenyiyreppedytiqyelngepty]-2-N-| 0. @78 2.{12 24 501. 4100 523.4

- 2- (|43~ ip ( - - ph
met hyl - 2 (ﬁalmlenyﬁegldgv%@ridl nyl)-N-(|2- pher

=
(9]
—_
>
=
T

5-pyrimidinecarboxamide, 4-
[1-(4-
251 fluorophenyl)eyclopentyl]-2- 0.015 22 92 5234
(4-methyl-1-piperidinyl)-N-(1-
naphthalenylmethyl)-

S-pyrimidinecarboxamide, 4-

[1-(4-

252 fluorophenyl)cyclopentyl}-2- 0.350 2.1 81 497.4
[(1-methylpropyl)amino]-N-

_(1-naphthalenylmethyl)-

5-pyrimidinecarboxamide, 2-
(cyclopentylamino)-4-[1-(4-
fluorophenyl)cyclopentyl]-N-
(1-naphthalenylmethyl)-

- 253 0.183 2.7 87 509.4

5-pyrimidinecarboxamide, N-
[(3,4-dichlorophenyl)methyl]-
254 4-[1-(4- 0.529 23 95 542.3
fluorophenyl)cyclopentyl]-2-
(4-methyl-1-piperazinyl)-

S-pyrimidinecarboxamide, N-
[(3,4-dichlorophenylymethyl]-
255 4-[1-(4- 0.010 22 92 541.3
fluorophenyl)cyclopentyl]-2-
(3-methyl-1-piperidinyl)-

5-pyrimidinecarboxamide, N-
[(3,4-dichlorophenyl)methyl]- '

256 4-[1-(4- 0.010 2.2 100 541.3
fluorophenyl)cyclopentyl]-2-
(4-methyl-1-piperidinyl)-

5-pyrimidinecarboxamide, N-
[(3,4-dichlorophenyl)methyl]-
2-[[2-
(dimethylamino)ethyl]amino]-
4-[1-(4-
fluorophenyl)cyclopentyll-

257 0.904 23 81 530.3

5-pyrimidinecarboxamide, 2-
(cyclopentylamino)-N-[(3,4-

dichlorophenyl)methyl]-4-[1-
(4-fluorophenyl)cyclopentyl]-

258 0.091 2.7 92 5273

5-pyrimidinecarboxamide, 2-
(cyclopropylamino)-N-[(2,4-
dichlorophenyl)methyl}-4-[1-
(4-fluorophenyl)cyclopentyl]-

259 0.869 2.6 95 499.3
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(3-methyl-1-piperidinyD)-
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[(1-methylpropyl)amino]- !
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fluorophenyl)cyclopentyl}-2-
(4-methyl-1-piperazinyl)-
S-pyrimidinecarboxamide, N-
[(2,4-difluorophenyl)methyl]-
269 | 4-[1-(4- 0.056 2.1 91 509.4
fluorophenyl)cyclopentyl]-2-
(3-methyl-1-piperidinyl)-
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5-pyrimidinecarboxamide, 2-
(cyclopentylamino)-N-[(2,4-

difluorophenyl)methyl]-4-[1-
(4-flucrophenyl)cyclopentyl]-

0.115 2.6

81

495.4
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5-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[[3-fluoro-5-
(trifluoromethyl)phenyljmethy
1)-2-[(4-
methylcyclohexyl)amino]-

0.029 2.7

85

573.4
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5-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[[3-fluoro-5-
(trifluoromethyl)phenyljmethy
1}-2-(1-pyrrolidinyl)-

0.024 2.7

100

531.3
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5-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[[3-fluoro-5-
(trifluoromethyl)phenyl]methy
1]-2-(4-methyl-1-piperazinyl)-

0.327 23

94

560.4
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5-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[[3-fluoro-5-
(trifluoromethyl)phenyljmethy
13-2-(3-methyl-1-piperidinyl)-

0.022 2.2

92

559.4
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S-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[[3-fluoro-5-
(triflucromethyl)phenyl]methy

11-2-(4-methyl- 1-piperidinyl)-

0.010 2.2

89

5594
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fluorophenylcyclopentyl]-N-
[1-(4-fluorophenyl)ethyl]-2-
[(4-methylcyclohexyl)amino]-

0.118

519.4

282

5-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[1-(4-fluorophenyl)ethyi]-2-
(1-pyrrolidinyl)-

2.6 100 477.4

283

S-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl}-N-
[1-(4-Buorophenyl)ethyl]-2-
(4-methyl-1-piperazinyl)-

0.752

1.6 78 506.4

284

S-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[1-(4-fluorophenyl)ethyi}-2-
(3-methyl-1-piperidinyl)-

0.078

2.1 505.4

S-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[1-(4-fluorophenyl)ethyl]-2-
(4-methyl-1-piperidinyl)-

0.095

2.1 78 505.4

286

S-pyrimidinecarboxamide, 4-
[1-(4-
fluorophenyl)cyclopentyl]-N-
[1-(4-fluorophenyl)ethyl]-2-
[(1-methylpropylamino]-

0.852

2 100 479.4

5-pyrimidinecarboxamide, 2-
(cyclopentylamino)-4-[1-(4-
fluorophenyl)cyclopentyl]-N-
[1~(4-fluorophenyl)ethyl]-

0.573

26 93 491.3

5-pyrimidinecarboxamide, 4-[1-
(4-fluorophenyl)cvclopentyl]-2-
(4-methyl-1-piperidinyt)-N-{[4-
(trifluoromethyl)phenyl}methy!]-

0.075

5414




[1-(4 243 fluorophenyl)cyclopentyl]-2- 0.852 1.7 96
538.4 (4-nmethyl-1 -piperazinyl)-N 1-(1-nahthalen 1

eth 1]- 5-pyrimdinecarboxanide, 4- [1-(4 244
woueusepiaenyl ) cycl opentyl]-2- 0.010 2.2 96 53%c4/US2005/032042
(3-nmethyl- | -piperidinyl)-N[gid 1-nahthalen 1 eth |-
5- pyri m di necarboxam de, 4- [1-(4 245

fl uorophenyl)cycl opentyl]-2- 0.010 2.2 94 537.4

(4-met hyl -1 -piperidinyl)-Ngdxahpleg@ht halen 1)eth 1 -

5- pyri m di necar boxam de, 4- [1-(4 246
fluorophenyl)cyclopentyl]-2- 0.177 2.1 91 511.4

[ (1-met hyl propyl) am ngh.-N 1 |-naphthal en 1)ethyl -

5- pyri m di necar boxam d
(cycl opentyl am no) - 4- [ 092 2.7 90 523.4

fl uorophenyl)cycl opentyl] - o O,

1- (1- napht hal enyl ) et hyl ] N%- yrg:i |arBoxarri de,
4-[1 248 (4-fluorophe ﬂ&%) opeht yI'T<2-"9. 010 2.7 70
537.4 [ (4-rmethyl cyc|<3i%zy| am no] - N

(1- napht hal enyl net hyl 2006/ 033844

PCT/ US2005/ 032042 59 Exanple h@3 EC50 Ret. tine no.

Compound Name () () % Purity e/z Mtl
5- pyri m Hilhéche ai-éralmedhoi 1 4-( kphegralyyclohexyl]-2-(1-pyrrolidinyl)-5-

E l:LE" %}%ﬁ%ﬂgﬁg%%?ﬁ )e/fi‘};egdé%c{ ?’llgﬁn%ﬁ:ﬁoc%d@re%@ ﬁg('i_’ucflisolated asa
yellow oil (0.019 g, 6% yield). 'H NMR (CDCls, 300 MHz): § 8.24 (s, 1H), 7.26-
7.16 (m, 4H), 7.11 (t, 1H, J=8.1 Hz), 6.68 (d, 1H, ] = 6.5 Hz), 6.51-6.48 (m, 2H),
5.92 (s, 2H), 4.71 (t, 1H, J = 5.3 Hz), 4.03 (d, 2H, J = 5.6 Hz), 3.65-3.60 (m, 4H),
10 2.63-2.58 (m, 2H), 2.05-2.00 (m, 4H), 1.96-1.83 (m, 2H), 1.59-1.52 (m, 6H); LRMS:
485.3 [M+HJ"; LCMS retention time: 1.95 min.
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wherein:
QisCHorN;
X is a bond, methylene, ethylene, or propylene;

R' is hydrogen, Ci.salkyl, Cs.scycloalkyl, CH;Ar?, CH,CH,Ar', CH(CH;)Ar',
CH,CH(CHz)Ar', CH(CH,OH)CH,Ar!, CH,CH,CH,Ar' CH,CH,0Ar!
CH,CH,SAr' CH,CH,N®R"Ar!, CH,CH,CH,CH,Ar' CH,CH,CH,CH,CH,Ar" or
CH,CH,CH,CH,CH,CH,Ar! wherein the C,.galkyl group is unsubstituted or
substituted with 1-2 moieties selected from the group consisting of OR’, CO,R’,
NRHR), CONRR), N(RCOR’, and RS,

R? is hydro gen or Cy_galkyl;




257 2-[[2- 0.904 2.3 81 530.3
(di met hyl am no) et hyl ] am no] 4-[1-(4- fluorohen I)c clo
en 1 - 5-pyrimdinecarboxam de, 2 258

Wwo0beapssal yl am no) - N-[ (3,4- 0.091 2.7 92 527.RCT/US2005/032042
di chl orophenyl )nmethyl]-4-[ 1 65

(4-fl uorophenyl)cycl opentyl]- 5-pyrim di necarboxam de,

2 259 (cycl opropyl am no) - N-[(2 4- 0. 869 2.6 95 499.3

di chl or ophenyl ) et hyl ] éA &
(4-f1uorophenyl)cycl op m %( 033“@\ \NLZ;O
PCT/ URRORD b me %
Purlty égagﬁﬁ%é E(Ulnj (’mn) ity ’el zM - 1‘4’

5- py re\ix;ar»boxam
[ (2, ‘SZ-NdI chl or'gp nyl ) ﬁm;RQGO ‘féf - 0.010 2.8
92 55 Sflu Bh@nyl ) pentyl ] - et hyl ¢

cl ohexyl ami no] - 5-pytimi d| necar boxam de N-

[(2 4-di chl orophenyl )nethyl] - T 261 4-[|-(4- 0.028

zr oI i gswjdiog n5é l uﬁ‘?’ﬁn aﬁ%@&%ﬁ@&%ﬁl nbﬁ&i:h Erl (&H(CHﬂArl
T T

- pi F’H@Jg‘% 1 PD Cﬁb{@%ﬁ a‘?ﬁé@‘&ﬁi{?&; (é3Hz@H2CH2CH2CH2Ar

[ ( dezdmbﬁ%lfl@ﬂf}ﬁ@izmm}’thz,@t@ %ﬁﬁdﬂzA(rﬂ or @H@%ﬁ );s:r22 Wilerem

94 541. 3 uor ophenyl ) cyclopenty
er i #erfuisalkyberpyg is nma}hq@@@ﬂmﬂmlﬁ@d vith 1-2 moieties selected from the

group consisting of OR’, CO,R’, NR")R"), CONR")R"), N(R)COR’, and R;
10
R*is hydrogen or C;_¢alkyl;

Yo e NS
1o | v

or N(R*)(R?) taken together are Q, K/’ " , R, K/O

AN L N e S

s Nt T CQ;

R’ and RS are independently hydrogen, halo, C).salkyl, trifluoromethyl, cyano, OR’,
or NRHR);

>

15

R’ is independently hydrogen or Cj.salkyl;

20 '
R® is a heterocycle selected from the group consisting of tetrahydrofuranyl,
pyrrolidinyl, piperidinyl, and benzopyrrolidinyl and is unsubstituted or substituted
with 1 substituent selected from the group con51st1ng of oxo, C;.¢alkyl,
hydroxymethyl, benzyl, and CO,R’;

25
R’ is hydrogen, C.salkyl, CO,R’, or CONR")(R);



[ (2, 4-dichlorophenyl)nmethyl] 264 4-[1-(4- 0.282 2.3
100 570.4 fIuorophenyl)cyclopentyl] -2
[ met hyl (1- et hyl - i eridin |)amno -
5- rlnldlnecarboxanlde N
“"{’(ﬂg‘}?% tit*chl or ophenyl ) net hyl ] -, 265 4-[1-(4- B-138%3P4
92 515.3 fluorophenyl) cyc lopentyl] -2 1-neth
ropyl)anino] 5- pyri m di necar boxam de, 2 266
Ianlno N-[(2,4- 0.027 2.8 91 527.3
iR ?{ﬂ%ﬂ I }%Fé‘thyl] 4.1 1

(4 fIuorophenyl)cyclopentyl] 5- pyri m di necar boxam de,

> " sz, Curlsl GUehy R B op entyl] 2

[(4 nmet hyl c cIohex I)an1no -
§¥r|n1d|necarboxan1de

[( AS}aidfcr&%,r%xpﬁh@ﬁ&Pﬁﬁ@Phyl] 268 4-[1-(4- 0.634 1.6

80 510.4 fIuorophenyl)cyclopentyl] 2-,(4-methyl -1- i

erazin 1)- 5-pyrim di necarboxam de, N -

[ (@r ﬁﬂl@%@?@ﬁh’é@’hﬁ%& onyhepzodigolagy] apd igunsgbsiisgedory

or g %%%@P@%%%Z%Yeﬁé%?%%%h%l}%&@%%@‘g%ﬁhﬁflr-spP‘z"

h(ﬁﬂu&ﬁﬁﬁtﬂ%tcyaﬁol. pridihydoxg O é.rld\/p ()
Purity e/z Ml 5- pyr|n1d|necarboxan1de N
[(2,4-difluorophenyl)nmethyl]- 270 4-[1-(4- 0.142 2.1
83ABQ9pidinyl, pyrimidinyl, pyridizinyl, or triazinyl;

10

or a pharmaceutically acceptable salt or solvate thereof.
15 2. A compound of claim 1 where X is a bond.
3. A compound of claim 2 selected from the group consisting of

isoquinoline, 1,2,3,4-tetrahydro-2-[[2-(3-methyl-1-piperidinyl)-4-(1-
20  phenylcyclopropyl)-5-pyrimidinyl]carbonyl]-;

isoquinoline, 1,2,3 ,4-tetrahydro-2-[[2-(4-methyl- 1-piperidinyl)-4-(1-
phenylcyclopropyl)-5-pyrimidinyljcarbonyl]-;

25  S-pyrimidinecarboxamide, N-cyclohexyl-N-ethyl-2-(4-methyl-1-piperazinyl)-4-(1-
phenylcyclopropyl)-;

5-pyrimidinecarboxamide, 2-[[2-(dimethylamino)ethyl}amino]-N-methyl-4-(1-
phenylcyclopropyl)-N-(2-phenylethyl)-;

30
S-pyrimidinecarboxamide, N-ethyl-2-[(4-methylcyclohexyl)amino]-4~(1-
phenylcyclopropyl)-N-(phenylmethyl)-;




fl uorophenyl)cycl opentyl] -2 (4-methyl- 1- i eridin |
- 5-pyri mdi necar boxam de, N
[(2,4-difluorophenyl)nethyl] 271 4-[1-(4- 0.532 1.7
NaD20083883844 f | uor ophenyl ) cycl opentyl]-2 PCT/US2005/032042
[methyl (1-methyl-4- i eridin 16mno -
5- pyri m di necar boxam de, N
[(2,4-difluorophenyl)nmethyl]- 272 2-[[2 0.967 2.1 93
498 Spyringidinetdrpdamide) Nedthyll 3-Brinsb]/1- Ap[perﬂxﬂyl)m(mor o hen
ar boxam i1 de, 2 27

y@%%%?ﬁ%ﬁpé?ﬁyﬁoﬁ y(Rbf’[“é’g“ A5: 115 . 6 81 495, 4

(c

di fl uorophenyl )nmethyl]-4-] 1

(4-f) uorophenyl )cycl o enty yrlnldlnecarboxanlde

4- PrRYEAmgeR bR ip"c @nmngyl-l-mpzmdnnyl) 4-(1-

5[ 3-phksAER1GHToIIORS 1]n§’e-fﬂa v

(tr #ﬁ%gr%r@tr?ﬁl)) p%%ny? n@%y 11-2-[(4- nmeth Ic

cIohex 1 amno - 5- pyrlnldlnecarboxanlde 4- [1-(4 275

fluag Y 0,.02

[[3- f uor o%’géaﬁl&m (ﬁeofrqo O @éﬁ?dd?]’%i; F%I%%iﬁ@"‘ é}ph§n¥1°5f1°pr°pyl)'

ol i @& -gyrroliBingY+;i m di necar boxam de, 4- [1-(4 276

fl uorophenyl)cycl opentyl]-N 0.327 2.3 94 560.4

[[3-fluoro-5 (trifluoronethyl)phenyl]nethy

10 5-pyrimidinecarboxamide, 2-[(4-methylcyplohexyl)amino] -N-[(1R)-1-(1-
naphthalenyl)ethyl]-4-(1-phenylcyclopropyl)-; |
5-pyrimidinecarboxamide, 2-(3-methyl-1-piperidinyl)-N-[(1R)-1-(1-
naphthalenyl)ethyl]-4-(1-phenylcyclopropyl)-;

15

5-pyrimidinecarboxamide, 2-(4-methyl-1-piperidinyl)-N-[(1R)-1-(1-
naphthalenyl)ethyl] -4-(1-phenylcyclopropyl)-;

5-pyrimidinecarboxamide, 2-[(4-methylcyclohexyl)amino]-N-(1-
20  naphthalenylmethyl)-4-(1-phenylcyclopropyl)-;

* 5-pyrimidinecarboxamide, 2—(3-methy1-1-piperidinyl)-N-(l-naphthalenylmethyl)—4-
¢ -phenylcyclopropyl)—;

25  S-pyrimidinecarboxamide, 2-(4-methyl-1-piperidinyl)-N-(1-naphthalenylmethyl)-4-
(1-phenyleyclopropyl)-;

S-pyrimidinecarboxamide, N-{(2,4-dichlorophenyl)methyi]-2-[ (4-
methylcyclohexyl)amino]-4-(1-phenylcyclopropyl)-;

30
S-pyrimidinecarboxamide, N-[(2,4-dichlorophenyl)methyl]-2-(3-methyl-1-
piperidinyl)-4-(1-phenylcyclopropyl)-;



meth I - I erazin 1- 5-pyrimdinecarboxam de,
77 fl uorophenyl )cycl opentyl]-N- 0.022 2.2 92
-fluoro-5 (trifluoronethyl)phenyl]nethy
h 1-1- i eridin 1- 5-pyrimdineca
“042°°T/‘?|?3’(44 78 f1uorophenyl)cyclopentyl]-N- Opg@g%g&g'ﬁz
559.4 [[3-fluoro-5 (trifl uoromsthyl)phenyl ]methy 1
-2- 4-nmeth |-1- i eridin 1 WD 2006/ 033844

R AORL B80S, R PAABLE BBR FEEDy BeknbigTR O

5-fperidiydi-necaidokaebptepyid; | [ 1- (4 279
fI uor ophenyl ) cycl opentyl]-N 0.055 2.1 100 533. 3
[3 fluoro-5 (trifluoronethyl)phenyl]nethy 1]-2-[(

)f'rﬂﬂdﬁfegar%&)ﬁa%ﬁﬂ@&ﬂ E(zﬁ ﬁﬂﬁdr&@&hﬂﬁﬁ&hﬂp&qm de. 2-
cyc

opent yl am no) - 4-
methpyreeheryameinehé&ht-yhquyievclopes)». 7 92 545: 3

(
fl
[[3-fluoro-5- (trifluoromethyl)phenyl] nmethy 1
5- pyri m di necar boxam de, 4- 281

f Iijpyruplldewyar))@gﬂm@qséhi(%]d-lﬂllor@hﬂﬁ)@ethyl%? (&popthyl-1p

X}ef{dm%g).r%gpgﬁ%‘% gglg%llol)}li 4[ rlret( Zyl c clohexyl)am no -

10 5-pyrimidinecarboxamide, N—[[3-ﬂuoro-S-(trlﬂuoromethyl)phenyl]methyl]-2-[(4-

4
[

2- 3-ne

OJI\)""(JOI\)

methylcyclohexyl)amino]-4-(l—phenylcyclopropyl)-;

5-pyrimidinecarboxamide, N-[[3-fluoro-5-(trifluoromethyl)phenyl]methyl]-4-(1-
phenylcyclopropyl)-2-(1-pyrrolidinyl)-;

5-pyrimidinecarboxamide, N-[[3-fluoro-5-(trifluoromethyl)phenylimethyl]-2-(4-
methyl-1-piperazinyl)-4-(1-phenylcyclopropyl)-;

5-pyrimidinecarboxamide, N-{[3-fluoro-5-(trifluoromethyl)phenylJmethyl]-2-(3-
20  methyl-1-piperidinyl)-4-(1-phenylcyclopropyl)-;

5-pyrimidinecarboxamide, N-[[3-fluoro-5-(trifluoromethyl)phenyl]methyl}-2-(4-
methyl-1-piperidinyl)-4-(1-phenylcyclopropyl)-;

25  5-pyrimidinecarboxamide, N-[ 1-(4-fluorophenyl)ethyl]-2-[(4-
methylcyclohexyl)amino]-4-(1-phenylcyclopropyl)-;

5-pyrimidinecarboxamide, N-[1-(4-fluorophenyl)ethyl]-2-(3-methyl-1-piperidinyl)-4-
(1-phenylcyclopropyl)-; and

30
5-pyrimidinecarboxamide, N-[1-(4-fluorophenyl)ethyl]-2-(4-methyl-1-piperidinyl)-4-
(1-phenylcyclopropyl)-;




282 fluorophenyl)cycl opentyl]-N- 0.594 2.6 100 | 477.4

[1

-(4-fluorophenyl) ethyl]-2 (1- olidin 1 -

5- pyri m di necar boxam de, 4- [1-(4 283

Womooghenyl ) cycl opentyl]-N- 0.752 1.6 78 506pd1/uk05/032042
-(4-fluorophenyl)ethyl] -2 4-mggh | -1 i erazin 1)-

5- pyri m di necarboxam de, 4- [1-(4 284

fl uorophenyl)cycl opentyl]-N 0.078 2.1 82 505.4 |

1- (4rbiptaopRbeRyly Sicbythile Ealﬁbr@smtelthe}edf eridinl)-

5- pyri m di necar boxam'de, 4- -

f1 uorophenyl)cycl opentyl] - N- O 095 2 1 78 505.4 |

5 by i 0 ARV Mo Mg | eriain -

fl uor ophenyl ) cycl opentyl]-N 0.852 2 100 479.4 |

4

(4-f1uar Oo%]eu%é %F ¢ hl_éaeél e%e %ﬁroem qu group co%mstmg of

pyri m di ne

oxa

(cycl opentyl am no) - 4-[ 1- (4 O 573 2.6 93 491.3

1 (SRR | Lo hloipphmBrysiabanibNan sty 2-1(-

4 [he&gspreﬁﬂjdng@@]ophenyl ) cycl opentyl] 2- 0.075 2.2 85
541.4 (4-nmethyl- | -piperidinyl)-N[ [4
(trifluoromethyl )ph envl] nmethyl] WO 2006/ 033844

16 CT/SW%mﬁ%1@34-%m&081?e%y6)cﬁ10b%m i [[Iﬁ| 110

15
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30

(dlmethylammo)ethyl]an‘nno]-N,N-dlethyl—;

isoquinoline, 2-[[4-[1-(4-chlorophenyl)cyclobutyl]-2-[[2-
(dimethylamino)ethyl]amino]-5-pyrimidinyl]carbonyl]-1,2,3,4-tetrahydro-;

5-pyrimidinecarboxamide, 4-[1-(4-chlorophenyl)cyclobutyl]-2-[[2-
(dimethylamino)ethyl] amino]-N-methyl-N-(2-phenylethyl)-;

5-pyrimidinecarboxamide, N-(1,3-benzodioxol-5-ylmethyl)-4-[ 1 -(4-
chlorophenyl)cyclobutyl]-2-(1-pyrrolidinyl)-;

5-pyrimidinecarboxamide, N-(1,3-benzodioxol-5-ylmethyl)-4-[1-(4-
chlorophenyl)cyclobutyl]-2-(4-methyl-1-piperazinyl)-;

5-pyrimidinecarboxamide, N-(1,3-benzodioxol-5-ylmethyl)-4-[1-(4-
chlorophenyl)cyclobutyl]-2-(4-methyl-1-piperidinyl)-;

5-pyrimidinecarboxamide, N-(1,3-benzodioxol-5-ylmethyl)-4-[ 1-(4-
chlorophenyl)cyclobutyl]-2-[(1 -methylpropyl)amino]-;

5 -pyrimidinecarboxamide, 4-[1-(4-chlorophenyl)cyclobutyl]-2-(cyclopropylamino)-
N-(1-naphthalenylmethyl)-;



5N (1, 3- benzodoxol 5ylnethyl)-4-[I

phenyl cycl ohexyl] -2-(1 pyrrolidinyl)-5-

pyri m di necar boxam de. Prepared follow ng procedure B.
Product isolated as a yellowoil (0.019 g,ggﬁ®¥% @&&n

WO 30484 cpc13, 300 MHz): 6 8.24 (s, 1H),

10
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30

4H), 7.11 (t, 1H, J= 8.1 Hz),’Y%6.68 (d, 1H, J =
Hz), 6.51-6.48 (m 2H), 5.92 (s, 2H)), 471 (t, 1H, J

= 5.3 Hz), 4.03 (d, 2H, J = 5,6 Hz), .3. 60
Aot beab oAt ) oo Py
1. I%Eﬁltﬂxal%lﬁthygl'ﬁ(l Pyr¥dihyD2 (m 6H); LRVS: 485.3

LCVS retention tine: .95 mn. WO 2006/ 033844
PCT/ US2005/ 032042 64 CLAI MS We claim 5 1. A

R L aé?%u{a%%@" 11 cpiBRopffon B B2 Mool N

naﬂhyﬁﬁw@f\éﬂh@ﬂﬂh@ﬁnéndbﬂprIene 15 Rl i s hydrogen

Cl. 6al kyl , C3.7cycl oal kyl, CHZAr', CH2CH2Ar1,

CH(CHB)Ar' CH2CH( CH3) Arl, CH( CH20H) CH2Ar 1,
arbo@biﬁ@ﬂ(@l\r(&chlofdﬂﬁéﬁ-ﬂ)ﬁﬁdbbutﬂww R7) Arl ,

%%@Jﬁ@&ﬁ@%é@ﬂ%ﬁﬁiﬁmgﬁaﬂ& 6al kyl group is

unsubstituted or 20 substituted with 1-2 nieties
sel ected fromthe group consisti R7 ,
N(RPY [rdinecarbyyaraigq, #[f -(4qpiropaesy! CYfgﬂWOgﬂf“ @ar s

hy§cnge 788&1;1?9'%%1 Lneth- 12-9 @1‘1(9?1 44
PCT/ US2005/ 0320 5 Z NI " N

5-pyrimidinecarboxamide, 4-[1-(4-chlorophenyl)cyclobutyl]-N-[(2,4-
difluorophenyl)methyl]-2-[(4-methylcyclohexyl)amino]-;

5-pyrimidinecarboxamide, 4-[1-(4-chlorophenyl)cyclobutyl]-N-[[3-fluoro-5-
(trifluoromethyl)phenyl]methyl]-2-(3-methyl-1-piperidinyl)-;

5-pyrimidinecarboxamide, 4-[1-(4-chlorophenyl)cyclobutyl]-N-[[3-fluoro-5-
(trifluoromethyl)phenylJmethyl}-2-(4-methyl-1-piperidinyl)-; and

5-pyrimidinecarboxamide, 4-[1-(4-chlorophenyl)cyclobutyl]-N-[1-(4-
fluorophenyl)ethyl]-2-(3-methyl-1-piperidinyl)-;

or a pharmaceutically acceptable salt or solvate thereof.
6. A compound of claim 1 where X is ethylene.
7. A compound of claim 6 selected from the group consisting of

5-pyrimidinecarboxamide, N-methyl-4-(1-phenylcyclopentyl)-N-(phenylmethyl)-2-
(1-pyrrolidinyl)-; '




J 10 O or NR R taken together are , v RN
"~~N~~CN_R12 sr~ R11 | / . or R3 is hydrogen,
Cl. 6al kyl, C3_7cycl oal kyl, CH2Ar1, CH2CH2Ar1,

wolbsosid3aisl, 5 CH2CH(CH3) Arl, CH(CH20H) CH2Ar 1,pCT/US2005/032042
CH2CH2CH2Ar ' , CH2CH2OAr 1, CH2CH2SAr 1, CH2CH2N(R ) Arl

CH2CH2CH2CH2Ar 1, CH2CH2CH2CH2CH2Ar 1,
CH2CH2CH2CH2CH2CH2Ar 1, Are, CH2Ar2, CH2CH2Ar2, or

CH( Siﬂ@iriﬁmicﬂneoakhekahme Wh&tl@ll—Z@(aqugthylg]r-piparidliﬁyl)-4-(1-
unsu ted cmgs(tlr)stltu Wth 1-2 noieties
sel 8 PB?ﬂt—‘{ e S‘FIB’l]fBe 'si sting of OR, CO2R ,
NR)(R), CONR)(R), N(R)COR , and R8; 10 R4 is
hydrogen or Cl 6al k I' A or N(R N ~N "'~

) PRyTimidinsrattoy &adopentﬁ&@w-N-mnhr&%(hmlienylcyd%entyl)-
or h&'sﬂ,g&g 15{6 are i ndependent |y hydrogen, hal o,

trifl

Cl. 6al kyl", uoronet hyl, cyano, OR, or NR)(R);
R7 is independently hydrogen or Cl.6alkyl; 20 Rgis a

het | o of
P ?&ﬁﬂ%‘% i E%&%wa PRBYF ${4?&{%Pg1§$0ﬁég§é%§/’lﬁggn§o 41
benphuqmyrcydbpehtﬁyt and is unsubstituted or substituted

with 1 substituent selected fromthe group consisting
of oxo, Cl_6al kyl,  hydroxynethyl, benzyl, and CO2R7;

185 R9qiisoledr, Qgentetr@lyd&aiz [,4-9%% cmhe:@%% “R1);
WO 2006/ 033844 PCT/ US2005 D6%5042 6 R10 is hogj/dr ogen
or praxipyelopentyly-g “PyAYSEeirarteryldal kyl , or

Cl. 6hydroxyal kyl; 5 R12 is hydrogen, Cl-6alkyl, or
COR ;

isbquino line, 1,2,3,4-tetrahydro-2-[[2-(4-methyl-1-piperidinyi)-4-(1-
phenylcyclopentyl)-5-pyrimidinyl]carbonyl]-;

15
isoquinoline, 2-[[2-(cyclopentylamino)-4-(1-phenylcyclopentyl)-5-
pyrimidinyl]carbonyl]-1,2,3,4-tetrahydro-;

5-pyrimidinecarboxamide, N-cyclohexyl-N- ethyl 2-(4-methyl-1-piperidinyl)-4-(1-
20  phenylcyclopentyl)-;

piperidine, 1 [[2-(4-methyl-1 -p1per1d1ny1)—4-(1-phenylcyclopentyl) -5-
pyrmudlnyl]carbonyl]

25  piperidine, 3-methyl-1-[[2-(4-methyl-1-piperidinyl)-4-(1-phenylcyclopentyl)-5-
pyrimidinyl]carbonyl]-; '

5-pyrimidinecarboxamide, N-methyl-4-(1-phenylcyclopentyl)-N-(2-phenylethyl)-2-
(1-pyrrolidinyl)-;

30
5-pyrimidinecarboxamide, N-methyl-2-(3-methyl-1-piperidinyl)-4-(1-
_phenylcyclopentyl)-N-(2-phenylethyl)-;



Ar' is phenyl, naphthyl, pyridinyl or benzodi oxol anyl
and is unsubstituted or substituted with 1-2 noieties
selected fromthe group consisting of halo, Cl 6alkyl,

wé\?@g)o%gdpnet hyl, cyano, pyridinyloxy, OR, '}1%3)45@0&/09{042

10
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10 Are is pyridinyl, fyr|n1d|nyl
pyridizinyl, or triazinyl; or a pharnaceutlcally
acceptable salt or solvate thereof. 15 2. A conpound

?%Xff}nga 160‘2’1\1"'?3%%%& e m%thcyggd(ﬁl Sn%etl%y/i\ Iglﬁlqgldjmoygbgf claimz2

Hom group ol i ne,

1 2hedyWytlepanah )y Nr@-pheh{l@h {13 et hyI -l -piperidinyl)-4-(1
- 20 phenyl cycl opropyl)-5-pyri m di nyl] carbonyl]-;
i soqui nol i ne,
1, 2pFridhidigichmbyahide N, N s (q 4 %a?lbthifl?b =(Rirp@ny1di- wbﬂmﬁyli a-(1-
- phenﬁycyclopropyl) 5- pyri m di nyl | car bonyl ] -
- PRy isvePRfasdr-boxani de,
N- cycl ohexyl - N- et hyl - 2- (4- net hyl -
- pi perazi nyl )-4-(1- henylcyclopro yl)-
5- %:wmﬁdcqu%r@awmam-d@y - lpfﬂ;z)l(?dﬁrr@@qhyl bnvinseiliay (1 -
a | -4-(1-

e% °§‘%opr’2%y| )-N-(2-phenyl ethyl)-; 30
5 pyr|n1d|necarboxan1de

Ic I I 1N0],-4-1-.
e aﬁ-%%ﬂfé%ﬁﬁfy%%tﬁ%ﬁ%hevﬂg%laelrﬁ-éks44
PGiHeWa2 95708208 A phéngindetipl)-i . m di necar boxam de,
N-et hyl -2-(3-net hyl - | -piperidinyl)-4-(1-
phenyl cycl opr opyl ) - N- (phenyl net hyl ) -

5- Py ﬂd@ie@%@id@ﬂa@m g@y1- N(ﬁhﬁﬂvi-?pﬁﬁ:nﬂﬁiy[)yéi ¢1-1
- pi_peri di nyl

phlispyieydonsy Mr@hwym@ﬁw net hyl ) -
5 pyri m di necar boxam de,
N- (1, 3- benzodi oxol -5-yl met hyl ) - 4- (1- phenyl cycl opr opyl)
- Ppyrimigymecabpxiingigé, )N-cth 52 -64-py thiykil pipesid aybekdni de,

T PR R T L o) -
5 pyrinidinecarboxanide

e e L A M S T TR

S-heniieydd I\ Bethyl)-;
2- I?iﬁ jrJrg%Ihyllﬁ?lg'i/ia)gl gglﬁﬂgl nyl}s) N[(1R) - 1- (1 napht hal

enyl)ethyl] -4-(1- phenyl cyc | opropyl)-

Wdﬂie@@rﬁé‘im&@@-(‘g lopentvlammo)—N ethyl 4 (1-phenylcyclopentyl)-N-
d% 4-met h Icyclohex anm noj - 20
h@h@h@hﬂﬂﬂethyl) -(1- phenylcyclopropyl)

5-pyrimidinecarboxamide, N-(1,3-benzodioxol-5-ylmethyl)-2-(cyclopropylamino)-4-
(1-phenylcyclopentyl)-;

5-pyrimidinecarboxamide, N-(1,3-benzodioxol-5-ylmethyl)-2-[(4-
methylcyclohexyl)amino]-4-(1-phenylcyclopentyl)-;

5-pyrimidinecarboxamide, N-(1,3-benzodioxol-5-ylmethyl)-2-(4-methyl-1-
piperazinyl)-4-(1-phenylcyclopentyl)-;




5- pyri m di necar boxam de,

2-(3-net hyl -1 -pi peridinyl)-N(1-naphthal enyl net hyl) - 4-
(1- phenyl cycl opropyl )-; 25 5-pyrim di necar boxan de,

wo ¢ebs/oBishy | - | PCT/US2005/032042
- pi peridi nyl)-N-(1-napht hal enyhget hyl) - 4-

(1- phenyl cycl opropyl)-; 5-pyrim di necar boxam de,
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25 S-pyrimidinecarboxamide, 2-(cyclopentylamino)-N-[1-(1-naphthalenyl)ethyl]-4-(1-
phenylcyclopentyl)-;

5-pyrimidinecarboxamide, 2-(cyclopropylamino)-N-(1-naphthalenylmethyl)-4-(1-
phenylcyclopentyl)-;

30
S-pyrimidinecarboxamide, 2-[(4-methylcyclohexyl)amino]-N-(1 -
naphthalenylmethyl)-4-(1-phenylcyclopentyl)-;
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5-pyrimidinecarboxamide, N-[(2,4-dichlorophenyl)methyl]-2-(3-methyl-1-
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30
5-pyrimidinecarboxamide, N-[(2,4-dichlorophenyl)methyl]-2-(4-methyl-1-
piperidinyl)-4-(1-phenylcyclopentyl)-;
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25  5-pyrimidinecarboxamide, 2-(cyclopropylamino)-N-[[3-fluoro-5-
(trifluoromethyl)phenyljmethyl]-4-(1-phenylcyclopentyl)-;

5-pyrimidinecarboxamide, N-{[3-fluoro-5-(trifluoromethyl)phenylJmethyl]-2-[(4-
methylcyclohexyl)amino]-4-(1-phenylcyclopentyl)-;

30
S-pyrimidinecarboxamide, N-[[3-fluoro-5-(trifluoromethyl)phenyljmethyl}-4-(1-
phenylcyclopentyl)-2-(1-pyrrolidinyl)-;
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5-pyrimidinecarboxamide, N-[ 1-(4-fluorophenyl)ethyl]-2-(4-methyl-1-piperidinyl)-4-
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5-pyrimidinecarboxamide, 2-(cyclopentylamino)-N-[(2,4-dichlorophenyl)methyl]-4-
[1-(4-fluorophenyl)cyclopentyl]-;
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5-pyrimidinecarboxamide, N-[(2,4-difluorophenyl)methyl]-4-[1-(4-
fluorophenyl)cyclopentyl]-2-[{ (4-methylcyclohexyl)amino]-;
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5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl]-N-[[3-fluoro-5-
(trifluoromethyl)phenyl]methyl]-2-(3-methyl- 1 -piperidinyl)-;

30
5-pyrimidinecarboxamide, 4-[ 1-(4-fluorophenyl)cyclopentyl]-N-[[3-fluoro-5-
(triflucromethyl)phenyl]methyl]-2-(4-methyl-1-piperidinyl)-;




patient characterized with aberrant Mcurrent. 10 12.
A met hod of enhancing cognition conprising
adm nistering a therapeutically effective anmount of a
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5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl]-N-[[3-fluoro-5-
(trifluoromethyl)phenylimethyl]-2-[(1-methylpropyl)amino]-;

5-pyrimidinecarboxamide, 2-(cyclopentylamino)-4-[1-(4-fluorophenyl)cyclopentyl]-
5 N-[[3-fluoro-5-(trifluoromethyl)phenyl]methyl]-;

5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl]-N-[1-(4-
fluorophenyl)ethyi]-2-[(4-methylcyclohexyl)amino]-;

10 5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl]-N-[1-(4-
fluorophenyl)ethyl]-2-(1-pyrrolidinyl)-;

5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl]-N-[1-(4-
fluorophenyl)ethyl]-2-(4-methyl-1-piperazinyl)-;

15
5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl}-N-[1-(4-
fluorophenyl)ethyl]-2-(3-methyl-1-piperidinyl)-;

5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl]-N-[1-(4-
20  fluorophenyl)ethyl]-2-(4-methyl-1-piperidinyl)-;

5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl|-N-[1-(4-
fluorophenyl)ethyl]-2-[(1-methylpropyl)amino]-;

25  5-pyrimidinecarboxamide, 2-(cyclopentylamino)-4-[ 1-(4-fluorophenyl)cyclopentyl]-
N-[1-(4-fluorophenyl)ethyl]-; and

5-pyrimidinecarboxamide, 4-[1-(4-fluorophenyl)cyclopentyl]-2-(4-methyl-1-
piperidinyl)-N-[[4-(trifluoromethyl)phenyl]methyl]-;
30

or a pharmaceutically acceptable salt or solvate thereof.

8. A compound of claim 1 where X is propylene.
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9. A composition comprising a therapeutically effective amount of a compound

of claim 1 and a pharmaceutically acceptable carrier.

10. A method of blocking KCNQ channels comprising administering an effective

amount of a compound of claim 1 to a patient in need of such treatment.

11. A method of modulating M-current comprising administering an effective
amount of a compound of claim 1 and a pharmaceutically acceptable carrier to a

patient characterized with aberrant M-current.

12. A method of enhancing cognition comprising administering a therapeutically
effective amount of a compound of claim 1 and a pharmaceutically acceptable carrier

to a patient.



