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4- ( BENZYL) - Pl PERAZI NE- 1- CARBOXYLI C ACI D PHENYLAM DE
WORHRLWAIDRA/ES AND RELATED COVPOUNDS AS MODUL ATERBUSE005/047329
FATTY ACI D AM DE HYDROLASE FOR THE TREATMENT OF
ANXI ETY, PAIN AND OTHER CONDI TI ONS Cr oss- Reference to
4- (BENROILAt BIPERPHINEE 5t dAGROZLIN| ACIQPPHENYAANIDE RERIVABIVES A¥H RELATED
COMPOUNDSUk$ tMOTOUIRTAR S LFPFATIYS AOTR AMIRR) HYBRALASH HAB. THE TREATMENT OF
60/ 640, 869, fiAEFEDEC EABRANBOQTHEBOZONDETEING of t he
I nvention The present invention relates to certain
pi perazi nyl and piperidinyl urea 10 conpounds,
phar maceuti cal conpositions containing them and
nmet hods of using themfor the treatnent of disease

states, di sorderdssReferenbditd ReRAcdBBbRACRDNDY fatty
aci d_am de hydrol ase (FAAH) activity. Background of

5 the ThisamRiGAomCINgE Gy (o BRied SiatasFeoysenal Applcation No.
681640484 Rbd Beldifb&dy1aos. Pl ant for centuries. The
prinmary’'bioactive constituent of cannabis is
A9-t et rahydr o- cannabi nol (THC). The discovery of THC
eventually led to theFl gggi '“fei Icgé},'!ﬁg of two endogenous
cannabi noi d receptors its
phar TBE Preding fveatdn ﬁélatesﬂamehaln@ﬂeraam@l ﬂ&?pﬂ)@ﬁam,yl urea

Opin. Ther. Patents 2000, 10, %
10 CW@@HO@? Rharmaeeytisal ppppasitians P%'Hékﬁ“'lgn eq), taé‘ddf'e@é’fiﬁé?ﬁ“s'“g

tlﬂafm f¥%he %trﬁéﬁl%f‘d"%s’é%‘iat‘e@%bbﬂd%% IghdLondRions mediated by
endogenous agoni sts_of these receptors, or

fatbyrand amids hydiotese. (FW)factwty endocannabi noi d
identified was the fatty acid am de anandam de (AEA).
AEA itself elicits many of the pharmnacol ogi cal

effects of exogenoBadanmaty ofdhddnvenffioonel i, Nat.
o RS Bl e Rfedh PR e
Tﬁ@ LHFI%EW Bicichvé @bﬁé&n@éﬁt%f%ﬁhﬁ'@leYéjAmeﬂl%ﬁi)_/'ﬁWnab‘Mﬁl ¢hHC).

hydrol yzes AEA to arachidonic acid.
Tohalistoveni ofetHC evengllyieddedhe idendifigation efdweeandogenous

L e
ahb@B‘Qlé(Gii?Gl Ezm cog/gagharmgeatmmeoomo I‘rﬁj!@r)t ?Eg?é ggpg\:é?(és not
20 oéh%s?%mﬁﬁsﬂﬂw 415t Safos e it R seRe isssbisPabPabe

| ARy B?fﬁélse (récdftdrs( SEtepRIOBark¥MAn0idSS The first
19 -1949)7 the sl eep-inducing
endocannabinoid identified was the fatty acid amide anandamide (AEA). AEA

itself elicits many of the pharmacological effects of exogenous cannabinoids
(Piomelli, Nat. Rev. Neurosci. 2003, 4(11), 873).

25 The catabolism of AEA is primarily attributable to the integral membrane
bound protein fatty acid amide hydrolase (FAAH), which hydrolyzes AEA to
arachidonic acid. FAAH was characterized in 1996 by Cravatt and co-workers
(Cravatt, Nature 1996, 384, 83). It was subsequently determined that FAAH is
additionally responsible for the catabolism of a large number of important lipid

30 signaling fatty acid amides including: another major endocannabinoid, 2-
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substance, ol eam de (OEA) (Science 1995, 268, 1506);
the appetite-suppressing agent, N ol eoylethanol am ne

w@ Bmdnrgrez de Fonesca, Nature 2001, 414, 209)pPCEOS2005/047329

the anti-inflamuatory agent, pal mtoyl ethanol am de

(PEA) (Lanbert, Curr. Med. 5 Chem 2002, 9(6), 663).
Smal | - nol ecul e i nhibitors of FAAH should el evate the
concentrations of these endogenous signaling |ipids

ﬂ otoﬂsgfﬁg%eml é@eg&?nceﬁ?gcaﬁ el@4'69ﬂﬁfggct'h@|sIeeCP-rnducrng

arnac I cal ave been sone re
srat[istarhme eﬂlé&rmde (6EA)4Stiense 199&%268%5661 dhe appetite-suppressing

| i del 0.1 |
o R iPeithanaianinG (Roaidue e hitivste; ol 20044414 209) and
tHéaé/rﬂr mﬂahﬂea%ry e%é?f??rﬁlhﬁéykﬂwaﬂﬁlaﬁﬁbe MPERY B-arhBert, 2. Med.

M5-1 (see WDO'O whi ch has the structure
Célhmrvﬂoﬂal 26). 6639 reported to have an anal gesic effect

our SHETSEBRMIBNo A3 £AH 3988 BRREInoncepirations of

tHdseremabgancussighaling ligifkBakd thenalsy pr@rn!uce ¢hieit assuwieted beneficial

phaescaidbicalenegs” aiiarg Dabe Beemspaa oPiE ALURAE ey of Various
Frawr |ﬂhﬁ‘>“tgr§|ﬁfﬂTBJdlrﬁrchﬁr$rb§eI@Kat huria, Nat. Med. 2003,
(1), 76). sul fonyl fluoride AM374 was al so shown

t 0 srrgrﬁrflrldamtwg cagraneteqipsediimhibijors of Efibhwere reported to
h%&%ﬁ%&g@&c of m.émémha@%%mn%eptsw@a' @ vrotdz?osvsem

an ani ma mu er 0SI'S
whishkteas, thEASBHBtule sh6@h beldy,2yas @PoOyted Fo Ha@r BN I‘anzalg\esM-iszect in

b o el 598 PR o b8 s s

of 8846 tiestnizd nbeicapsi. cURB-59thivas reortfd fofiie effichdyds the zero
been reported to_ have analgesic activity . jin bot t he

plustmazst aodebefanigly inrats.Asonel @%?EaBPS'P iGRQY in t e rat hot
p%gér%@%lg%“ 5 ig%tégkétg@‘@, RAL Q3P 2003, (MO 008 LdifdATifluoride

AM374 was also shown to significantly reduce spasticity in chronic relapsing
experimental autoimmune encephalomyelitis (CREAE) mice, an animal model of

multiple sclerosis (Baker, FASEB J. 2001, 15(2), 300).
F

oY ooﬁip

URB-597

2
AM-374
In addition, the oxazolopyridine ketone OL-135 is reported to be a potent
inhibitor of FAAH, and has been reported to have analgesic activity in both the hot
plate and tail emersion tests of thermal nociception in rats (WO 04/033652).
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CNONI i O.-135 Results of research on the effects
of certain exogenous cannabi noids has el ucidated that

wa@ 20040 hi bi tor nay be useful for treating VBECT/OS®05/047329

conditions, diseases, disorders, or synptons. These

i ncl ude pain, nauseal/ enesis, anorexia, 5 spasticity,
nmovenent di sorders, epilepsy and gl aucona. To date,
approved therapeutic uses for cannabi noids include
the relief of chenotherapyg nduced nausea and enesis
anong patients m%{:}gggi;; e_gnhancenent in
patients with H {/ A} o e eX|a as a
result of wastin ynd\ Two productg~are
commercially available in SQIE §cnwnr|es for these

i ndi cations, 10 nanely, dronablnol (Marinol o) and

nabi Reselts Ngmsealfchcnn theeeftgoty ofveattaimexegeanoossanaabinoids has

el BIeRE i B v (bR RS pREERLY R R BHbFE Lo Rlens.

di¥eapas,MisdriEs, of SPrhptonss) dPme skeiflcitds tpain, Inedséa/edrlesis, anorexia,
shovved t hat THC i s sugerl or to I acebo, rodum@r}?
roved

spagticity Jnayementdipgfeer %’%B%W‘ glaucomapdya.datg: 2

& 8peute/ FoeskBr céﬂr@bnn&@s chRtthe r@‘@b‘f‘%ﬁ@ﬁﬁbtﬁ‘e@éﬁy Influced
reported to be develo a synthetic cannabi nol

n@urseaa and emesifi aLOnY |pa§erniswltmﬂoeaaw@psetltemhancement in
oBSRE L RIS BoGhends AN 8ERRER syt pbromo.
TWomrdecthmseohimércuaay availabihe nsame eoutrias Ifordhpsve imdications,
with CT-3 reporl%edto h?ve been initiated in

"MW”W'W%WGOQ ) 88d RaRIRASer of i ndividuals with
mul t Agbﬁ FRfh ﬁ'L %ﬁrob@d’ fdidatiof8 gweki’%?@jtictﬁefld 138t has received

cannabls for di sease-rel ated pain and spasticity,
nvuthattampr)rf@r ¢mﬁbm¢m bse isoanaiggsiad.et rthatreatrsoeiefaain. Five

ﬁ\raﬂ rg/ﬁéjo gﬂﬁollgﬂzglalszsﬁ@w cthé?W-l%}els s\ﬂgéhgﬂ"l% ao\féc?édo

Spl nal njuries, SUEH 8¢ paraple
prc&nmtrtge@bidam!atéhenalg@aiarmdbsspasw Paychiatr) 200 Bt 18, 107-115).

af ter _snokin g r| uana, report show n hat o
AL aBh RO e ala b EHored to bR delaRya 2 FUMg g sannabinoid,

CT-8PH 1i- &nﬁéiﬁyl@@p@ﬁd@ﬁ%lve@f the! chrbk Sk RibdfiteSof
denonstrated that these effects are mediated by CB1

tetrahydRIcanagkipobes anBerREy activeangigesioand antidnflagamatory agent.

A IR By s i BB ER B s T NS relten soneve
baan mtna'atedlln GarmannjruMay@d0lents with a narrow ratio
m xt yre

number of individuals with multiple sclerosis have claimed a benefit from
cannabis for both disease-related pain and spasticity, with support from small
controlled trials (Svendsen, Br. Med. J. 2004, 329, 253). Likewise, various victims
of spinal cord injuries, such as paraplegia, have reported that their painful spasms
are alleviated after smoking marijuana. A report showing that cannabinoids
appear to control spasticity and tremor in the CREAE model of multiple sclerosis
demonstrated that these effects are mediated by CB4 and CB; receptors (Baker,
Nature 2000, 404, 84-87). Phase 3 clinical trials have been undertaken in multiple
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t et rahydr ocannabi nol / cannabi di ol (THC/ CBD). Reports of
smal | -scale controlled trials have been conducted to

WO pwedt40gRt e ot her potential comercial uses BET/US2005/047329
cannabi noi ds have been nmade. Trials in 5 volunteers
have been reported to have confirned that oral
i njected and snoked cannabi noi ds produced
dose-rel ated reductions in intraocul ar pressure (1OP)

s@Bfdsis AR SpiRAICCITRINj IS JR6RLONBY 6 MEProW ralb Mkture of
Opht hal nol 'ogi sts havé prescribed cannabis for

tetrahy diocennakinoligannabigiol (hH@ERPOt her drugs have fail ed
t i '
001 REBGEbEotiaf BBk Yonl A FREN Rive bR RAvestiate

ofheh pbtential caaymieecialdisestod gannisbincidehave deeo nhadsat Teals in

ith a direct-actin agoni st . L nistration o
velybsGer el echaen frasrer 3o hay e gPofined B3 Biauhfelet'atd smoked
cARTEMSIES prddiebd doBe-relRtBiCiRduchiel ineRracdulargrbed @@ $MOP) and
hypot herm a, and i ncreased feeding behavior. These

thesefere maygalievecalnupoma symetares ORBthakmaloaists bpye prescribed
cél’ﬁ{daftﬁéjg)"r 'Qﬁtrs'\ﬁﬁ%l%u%%g i %Hm 6theFrHﬁf§s]r5av§rf9mééj tg
re o I not

uced responses Th tests noci cept I-on, but
adéquatelytcahtrpkintraotyipoprieesuries Robson,RiMased f eedi ng

g g ? i%}y“%@%%f)aﬁ/%gﬁsfp@g ég@@@'&dr&@@%ﬁgh i gﬁé r,&E%?ﬁS ad0dftageous

coMparS treatmaht Withrai direct-a¢t@iy @B agbrist. NAdmiristrdtioarof
brai n areas, providing evidence thf':\t stinmul ation of
exggenoys SBragrnists maKPeduss atange af 1epPPRseS liding rediced

n%@%%’%o‘?\d c%?&?t H%ﬁ?%aﬂﬂd iﬁ%?éﬁse@rfeeding BRALGBE OThese four

136, 5 inding that AEA incfeases are _
in particulaearevierrhed thehicapnabinoidrtgtrady’ Experingnis avithd; AAH -/- mice

eANAI pel Ay
s ol PR cird8hor¥ed’i 1Mt BY ho@Begtioh puyPabiiR sl Btdlbbsy.
hyothesnianor incessed fesing behingore(Cravathe2ros. Matl Acde 852 USA
23 105351 3a7BE) et Belso DREKTE oty AL
fcg‘?ﬁt'gﬁri,%t het hhsn&f braf sreak, grﬁmd éﬁ&‘éﬁ&g Alﬁat gtﬂnﬁl'a:ﬁoﬁBﬂAEA

o
' endocannabi noi ds, inhibitors o
biosyribesisgnawbe anatamicalpi reginvalizadbiostargaied NS pathways

I BRI 208 0 T TR o SR e are

loralEsdswithinithé beainedatten than sysieoiy spogests tat Faved gidbiton with

a3} ecblssiond cRarn U8 2chit RACAMY YapEiaLY Eipides i

tiésﬂf@lr%gﬁ)r%'vﬂ%?e(s ABRGIs arft rifa 88T RILOZ8naling molecules is
PCT/ US2005/ 047329 Proc. Natl. Acad. Sci. USA 2000,

ooqyring in 8@inen pasheriysigiogical condition (Piomelli, 2003).

In addition to the effects of a FAAH inhibitor on AEA and other
endocannabinoids, inhibitors of FAAH's catabolism of other lipid mediators may
be used in treating other therapeutic indications. For example, PEA has
demonstrated biological effects in animal models of inflammation,
immunosuppression, analgesia, and neuroprotection (Ueda, J. Biol. Chem. 2001,
276(38), 35552). Oleamide, another substrate of FAAH, induces sleep (Boger,
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Neur opsychophar macol ogy 2001, 25, S36). Certain

pi perazi nyl or piperidinyl derivatives have been
walewelhowedl in the literature for different useST/USZING/047329

exanpl e, JP 11139969 descri bes certain phenol 5

derivatives as antioxidants and ACAT inhibitors; WO

96/ 21648 di scl oses various piperazine derivatives as

anti t unor agents JP 48010160 descrlbes certain

PRoer o sBes €61 YERA0ED, Bt QAN VP

Nbak@"sycb@mmasmbyeooy 2slisg®mt es, and drug abuse
agents; DE 2123784 and U.S. Patent

No. , 813,.395 .
di sc%g@n\%wraa@yw mpw&'a%.quweéﬂ@vsj%%%‘j%%ﬂ indbe
|.t\@/%t9§eyfeherfre%t%een%%ﬁ%w Lpsiq 1‘3@@6@@%&%&7%@%%0!

99/ 42107 descri be certaln piperazi ne-based
derivativends aatioxidantsiandrGAiinkibiters, YWD 96(2d 8t fwtiscleges various

olBBRB L ldtRes ALY dobry GO 18480 acletedd sty

-phase syn €sl's erazine ure
i%fa’&:wésﬁenmtuseé as antidefidramatqyy pgentsl; Weo MVQWIS\U&SCIG&BS

i nt.er mpd 5 1| d
Cfmms S R E e elas! A aHes . g elsa A e shuise
§ DE%QBVSH”anG 9s. P'afén\f‘ﬂd:)%/@l%@dlsblo% vBabesnt No.
054, U.S. Patent No. 784, WD 99/ 26584, WD

pmrmwhler@rmpnmtm@zmwas PEM@@HPP'C? [aadanesthedics] anyWO
9%/%967? %F\d%;be?g/ﬁﬁji GPhesébd %%%%9%6?5?%66$6&&3 as

rmaceut i properties.
caloit@nin nime€es fcmtreanpatfafzbmyel deficitpi peditonalyy, WO 97/42230
derlvatlv s, have no bee ciqgf“énd t o have

BHEAGCRARATRER 5 S RPIMASI O GRENLP PP UregR: JHQ 97/23458

d@@l@eégbeﬂéuﬁmﬁeﬂd\% uemmt/e@ as rrﬂbah@@ates t@Wﬁ'ﬁtDNMBA fdceptor
25 the follow ng, Fornmul a ( ~Z**' ~Ar2  Ar~~N N J

ligands. |p agdition; yarioussmall- mle%'.le E@zﬁH @ovwa%e@}aw@ege
rdpofetSe 403h W B3RH03363R, LB s: Paht Nel6482K044, U.S. Patent No.

6,096,784, WO 99/26584, WO 97/49667, and WO 96/09817. However, there is
still a need for other potent FAAH modulators with desirable pharmaceutical

properties.

Summary of the Invention

Certain piperazinyl or piperidinyl derivatives have now been found to have
FAAH-modulating activity.

In particular, in one general aspect the invention relates to compounds of

1 Nar
Ar1/z\n/Nr\>Z i (1)

o)

the following Formula (1):

wherein:
¢ Zis—-N-or>CH;
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Arl is 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimdinyl, 4-pyrimdinyl, 5- pyrimdinyl, or
w@bmngr40222ach unsubstituted or substituted at BCTES10051047329
ring menber wth one or two Ra noieties; 5 where each
Ra noiety is independently selected fromthe group
consi sting of -Cl-4alkyl, -C2.4al kenyl, -CH,
- OC1. 4al kyI haI o, -CF3, -OCF3, -SCF3, -SH, -S(Oo_
2@ daly 2Cl4al kyl , -C02CL1. 4al kyl, -CO2H,
COCl 4a kyI (Rb) Rc, -SO02NRbRc, - NRbSOZRc
.- CAr—@ thxﬁ?zolyl- Rl(m/ndalna pyGhlyl, Mmarldyanmyrlandln}]{c4spw§|m|d|nyl 5-
each,.in ndent r a a
PR ST eth “stheigfed s URafld 4 pbon hg member
withIdieydr, twbl Rfomeiies; 2- naphthyl, or N Rd- 9H- car bazol yl
noi eti es, wherein Rd is selectedfrgmthe rou

d{h@g@g@ph@l ragietyds indepengdeptly selggigd framihe @éﬂ@rpogva!sang of
{'E'C‘e?temk n%%%{k:ethgie%n?tégmoévﬁkwNélsdcwst focepescryRsHS(0),.

wherein each Re substltue

i Sszalbpler@S@bCy‘t%leyleﬁ@aﬂhf@k&ﬁh tG@2tdr S1PC caaeyil sN( RQ)RC

Ofc|§§§2: L ENRb Eg% Aﬁér_ﬁwhﬁ @gﬁ?‘%ﬁﬂw&ren?h.and R are

- (EhGAddpdridently -2 G kakyyand - CO2H, - COClL- 4al kyl ,
_)Rc, - SO2NRbRc, - NRbSQ2Rc, -C(=0 NRbRc, - N2,
JEN, wherein Ro and Rc are as previously defined

( e(%?t]néﬁ&?ﬁﬁ@@’ﬂﬂddhthw &*pheg%nﬂﬁ‘éllfw ﬁyreﬁ? ﬂlﬁ’areﬁﬂeﬂéﬂaphthyl

fused at two ad acent rrng carpon at ons
o5 N—Bceacparb@mlyltrn@e@esa uﬁweu:@lnsﬁ slsmgac&ﬁd fr@l@l—lhp:ﬂf@sup conSIstlng

58 By b RN 30 8 L S5 o

osgpiwd, buttede R‘irs@dtnmeatst ring carbon atons vvi th

e EeY P PR papesTidsnty Seleetdd Faa e BRSH gonsisting

tV&—C%aIkWQﬁ“Bﬂkeﬁﬂ SGHSI(D@PMﬁ reaﬁopml@@w -SCF3, _SH
defined; (c mber ed nmonocyclic
heSéPbalykal HVTQI%OQGrWVLa@%Cm@'M't -2kt CRAmaNY!, -NR°)R,
r reqe bie¢ 00 b c
un-gl%st [ Eo‘t gfjﬁbgp]hzubst pt)ﬂfﬁe ﬂb n%né é\f?&\gherg}n thand R"are
Reaspresioiuslyeiaﬁseds(emr’emdepeerrdlsf-HrmdQ(;al)(yl};r 5, where

Ar i S 5- ered,. nbnocycl | etero havi n
cuiphphend ST b AR S safhaiia Gy iR g Hfected from
e upaonBIsERY OF L{EMH, L0 Mmavihg ogmrouoomé odtls NYCHE),Q0-, 6
\e) 2006/ 074025 PC%T%US%OS/ 047329 S, >NH, Rg >NR ]
-QlEkeaOrrands Q&R AR Jermp A %edsfi%ﬁtév‘ktwe Ok ROPRY SEQPW}“ed

oAf¥jade®ring carbon atoms with -OCH,O- (to form 4-benzo[1,3]dioxolyl); each
phenyl moiety further unsubstituted or substituted with one, two, or three R®
substituents as previously defined;

(©) Ar®, where Ar® is a 6-membered monocyclic heteroary! having carbon as a
point of attachment, with one or two nitrogen heteroatoms (-N=), unsubstituted or
substituted with one, two, or three R® substituents as previously defined;

(d) Ar®, where Ar® is a 5-membered monocyclic heteroaryl having carbon as a

point of attachment, with one heteroatom selected from the group consisting of O,

6
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or three additional nitrogen heteroatons (-N=),
unsubstituted or substituted with one, two, or three

woreoosob®bs t uents as previously defined; (e) a BeET/U82005/047329

10- menbered fused bicyclic heteroaryl having one
heteroatom 5 sel ected fromthe group consisting of N,
0O, and S, with a carbon atom as point of ring
attachnment, and optionally having up to four

sadfli, iapgal ﬁawﬁefb.ﬁ r{:& &1 ) PF ﬁ@t&mlw tﬂavmgtié?seahe two,

Said fuse bi cyc et eroary avi ng not nore
of three aldemenalamtnmen aaterqm@mbs(tm=e)LJuewbﬂtltt§a@§r sumtédted with

b |
ol ek orbeF St AR o'
(Epsigt- ioen 8whér|fnb8£éd fasdd tblliybﬁn‘llaétlepoa‘rwrtgw‘rg one heteroatom
substituted with one, stituents
SSIRETR OB o SFRuR COMVISIBR & Ab1R 1S i B oI DRSS point of

rlﬁwﬂcﬁryﬁﬁt %hb%t@ﬁ?llg?amngfab'fd\‘our'a@au%ﬁbk&%bn ring atoms

erocycl oal kyl , and
repdacsd w@fahltsﬂgeﬂomld dusad bicyclisdatergand hﬁwlﬂﬁ nofjrgre than five

n¥Efogofhey pnd SR UL REERATAF Bhe Yool Oﬁmﬁ}fﬁé&e
snb$trtog&ta aslpngvuauslyrdefmecattachrrent to forma 5-, 6-, or

L S snSh AT B Al b S BB oyt dener

stubbfitutet witidne, th8! Eythrecdtbtiagdht&R substi tuent is

i ndependent | y 'sel ected fromthe group consisti ng of 20
wheraig gagh R igindeperdally selested fam thegreyp congisgng of -Co.

RO Gt T, P PR g 0 Coatr

Wﬁﬂohﬂcty subﬁﬂﬁ&lﬂ%bﬂth -NR] mm R@@dcﬁ}‘maeph m«e@endently -H

(el BB 8 aREn Rideuny R T Bty A e o

Latt%rcﬁmemined firi: a 85 60, dr W-meﬁmﬂaereaeretérebmcbaikiylfnhgmpmbaany
grou conS|st|n of -

g onqyrdditi f@atrqzwng a@mtsﬁda%d o0 Wi S, >N @ NG
- GaRY): -and and a coval ent bond; and o Ar3 is a noiety
sel ected fromthe up consisting of: (1) phenyl,
mphtﬁlyﬂUbShw@nblﬁeﬂ&mQﬂd@ﬁW setegtecizfyomrﬂ@e g QONIEINg0f

TS IRAGRION SRSLARAS R NoparSer, S 35(0)
hexGaneiyIoHBS O, CR)alkyT, W@QQWQW@QWPWW/ -BURIES,
-SO,NRPR®, -NRP’SO,R’, -C(=0)NR°R?, -NO,, and —CN, wherein R® and R° are
as previously defined;
(g) phenyl substituted at the 3- or 4-position with -L-Ar®, wherein:

o L is a linker selected from the group consisting of -(CH3)4.3—, -CH=CH-—, -O-,
—OCH2—, —CH,0—, -NH—, >NC_4alkyl, >S(=0)g.2, -OS0O,-, -C=C-, -C(=0)-,
and a covalent bond; and

o Ar’is a moiety selected from the group consisting of:

(1) phenyl, naphthyl, and phenanthrenyl,
(2) Ar®, where Ar® is a 6-membered monocyclic heteroaryl having carbon

as a point of attachment, having one or two nitrogen heteroatoms (-N=),
7
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- 4- ha] ghenyRP)RMSID

(3) Ar5', where Ar5' is a 5-nmenbered nonocyclic
het eroaryl having carbon as a point of attachnent,

wowRdoh/0oes het er oat om sel ected fromthe group CPEBUS10051Q#7329

of 0, S, >NH, and >NRf, wherein Rf is -Cl_8al kyl or

- C0_3phenal kyl, and having zero, one, two, or three
additional nitrogen heteroatons (-N=), and 5 (4) a 9-
or 10-rnenbered fused bicyclic heteroaryl, having one

het egge)ir@nhﬁ&'ee&rﬁqg a' 8-tk 8 g?ﬁ’rfbc‘}@lfbshétéfd'égqu'favmg &rbon

a carbon as pol nt at t achment
ops acnmuoj attachmegnt, pvlthoorfeolmetemaﬂoml ag?@te@ é‘pbbtrhlergrngp

bl o v And AR Wik s LR ol b Mg doFengii,

waed daginglzead, driee twiditthes {dtitidnial nm@beﬁﬁ)etersatoms ( -N=), and

Optl ?nal %re%%]ue%st | t@ﬁf@)ed xd c?dj aggqg? ‘f rb(()r%'s_%v(\g heteroatom

Q%@%a_ﬂ%}% tHe g%ubYéoh‘snstlﬁé of Ncﬁz)aﬁd%\'(v@ﬁﬂéﬂcbbﬂoh(%mt of ring

forma fused ring structure, and is further
opttthmqemtyaB@l pationallydwving up tshf@UF additiopal qapperering atoms

ééetdlw{t}% ﬁlt(%?e[\é% Hﬁge‘ra'o%cf@gm&%gggwﬁgww St H{éﬁ% Fhan five

|n epende cons
-ﬁ‘étéadmth C2 4al kenyl , -OH, -0Cl_4al kyl, halo

- CF3,
re4eaqqg<% the @Eﬂﬂles( 8&8{ou&qgﬂ®gptlor’\i§§5}f Clbéﬁu@él on

- SOZ rbe’gm 3 ) q
wher EBE&R%’[ C% Fogg%'r e@ﬁ%@‘ (C%J\ﬁn (Cl'g)lv %NH(CHZ)

2- hyc(ﬁcbie?mh’éﬁyhalb\f' @rné@H@ky'Hf%mﬁlkyl (ﬁﬁz}bmorrmae sefa ring
substih bR wwauy%rubltsﬂ{é,epengh%hbtw&ﬁtrﬁee

12y
wher el n” each su st Puent ently seélected
frornstllbﬁiltlgerdsyﬁi consisting of -CH3, 6-C2.4alkyl,

© St G s B G Ry Pe A el 1T
-gggﬁ%rg%étm?\lf Rbog&ﬁkw -CQekehsl, kOH, -6, RdRs, -CF3, -OCFs,
\-/\,here?’(ﬁ %bs- Harr( 2%?*@”‘% aSQﬂR%M%'W'I\%@?ﬁ‘e@JkYﬁ\IPOZH -COC:.

RIRSA fr@h‘tsoﬁm"g% —*O)WRWI N®298ﬁd —CN,

two, or three subs?\?tuents erei n each
subschleCﬂa‘lmR |a$1d|R1d@f|§e&$oléfﬁVIOyS|§éieélaeéd fromthe group

co(ﬂzg e yﬁ%y@{o(r) %%thé@@l %uggﬁitgﬁd‘l&] Jﬁ%ﬁg{uted with one,
tw@RB thre@‘ﬁﬂ).stmﬁﬁESR, SH, -SCl_4al kyl, -S02Cl4al kyl,
ereln eaclhl%\(I substltuent is independently selected from the group consisting
of -CHj3, 6-Co4alkyl, 6-C,.4alkenyl, -OH, -OCH3;, 6-OC,salkyl, halo, -CF3, -OCF3,
-SCFj3, -SH, -SC14alkyl, -S0O,C14alkyl, -CO,C14alkyl, -CO2H, -COC_4alkyl,
-N(R®)R®, -SO,NRPR®, -NR®SO,R®, -C(=0)NR°R®, -NO,, and —CN, wherein R®
and R°® are as previously defined;
(i) 4-halophenyl, unsubstituted or substituted with one, two, or three
substituents R™,
wherein each R™ substituent is independently selected from the group consisting
of -CHjs, 2-Co4alkyl, 2-C,4alkenyl, 3-hydroxy, 4-hydroxy, -OCH3, 2-OCysalkyl,

halo, -CF3, -OCF3, -SCF3, -SH, -SC1-48”(Y|, -SOzC1.43|kY|, -COzC1-48|kY|,
8
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WD 2006/ 074025 PCT/ US2005/ 047329 - CORH, - COCL. 4al kyl
-N(Rb) Re, - S2NRbRc, - NRbSO2R, - C(=0) NRbRc, - N2, and

WO gNp/onoes ein Rb and Rc are as previously defipedysmwns/o47329

(j) 2-bronophenyl, 3-nethyl phenyl, 3-nethoxyphenyl,

4- met hoxyphenyl, or 3, 4- di nethoxyphenyl; 5 where when
Ar2 is 4-fluorophenyl, 3,4-difluorophenyl,

4- chl orophenyl, or 3- methoxyphenyl, Arl is not

un@@ﬂt Lé@tqqamew Rb?i D@@thﬁwmhps‘,@g?@ w(ids NRYR®, -NO,,

- "and“wher e

3 amddﬁé‘hwdreiptm&yand RF are gs peavigisbngefinad of i t ut ed with
t
AR ggﬁ% P’Fé ac@‘& rﬁ%eﬁpg a?f[]‘g"% eqwdé érthelthcoa)ﬁyPr)}enyl’ or 3.4-

dmeiepk)qiﬁeayprodr ug, or pharmaceutically active
R RTINS AR
snﬁéﬂhﬁkg;ﬁ{érwl s & ndiemhsapstRyRAPHehyEsk pHeryhsusititabl 9th 4-Cl,

descripti below. In a further general aspect, the
i MN&ht 1&re, PERE QY 8nghar maceuti cal 15 conpositions

sefecﬁgﬁm?* R4 dlérﬁéroﬁgeﬁwﬁpﬁé 46 nglgéélt&@d%ﬁm -Cl,

rom’ co ¥ For
p hBIOsR eefy, IOC&KD@zE‘Cccept abl e salts, pharmaceutically

accept abl e dru r maceut j.cal | actiyve

of S SR SR oS B TR SR B procrug, o
pﬁémmmbalmivglm@tbbolute oﬁ@@fdhﬁfmp‘mnﬁf al aspect the
invention is directed to a nethod of treating

subj Berreferrakempgdimesnis.dhe gPapeyad @f Rcfula @h g @a%%mpound
sSééiﬁ’ran’I rdeseﬁbéaés.l é)@ﬂmplﬁféﬁqh tHOHeaREN AL &SN Y.

activi onprising admnistering to the subject in
needlnod ftsthﬂn genetgl @epectathednyendionueladesmtompharmageutical

. a (1) [
cé@%@%ﬂggiggcﬁ&%hgn& é?| negﬁ?%g/\%ar%ol}{ﬁfq%gda%en?§9Iected from
cpmpoundss bf/F orefiula ¢l ,andrpﬂ\armécelﬂlcaﬁy a¢eptatblersaits hr enyl |

uor en a Rd- 9H- car bazol yl :
phéiraRqeslicaly HsEBly e g |a@9t%@rm@8ﬁwfﬁ@vg@lﬁﬁtﬁpﬂ%tabo"tes
tHERBSH ahd lg) @Eha#rhace@%cé Stawlems.@m 9 VWO

2006/ 074 25 PCT/ US2005/ 04732 .
In another general aspect, the invention is directed to a method of treating
a subject suffering from or diagnosed with a disease, disorder, or medical
condition mediated by FAAH activity, comprising administering to the subject in
need of such treatment an effective amount of a compound of Formula (1)
wherein:
e Zis as defined above;
o R'is as defined above;
e Ar'is as previously defined; and
o Aflis:
(a) phenanthrenyl, pyrenyl, fluorenyl, naphthyl, or N-Rd-QH-carbazonl moieties,

wherein R® is selected from the group consisting of -H, -C1.salkyl, and phenyl,
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each said noiety unsubstituted or substituted with

one, two, or three Re substituents, wherein each Re
waeashidoeent i s i ndependently sel ected from t hBCTYUS2005/047329

consi sting of -Cl_4alkyl, -C2_4al kenyl, -OH,

- OCl1- 4al kyl , halo, -CF3, -OCF3, -SCF3, -SH, 5

-S(0 0_2C1 4a| kyl, -0S02C1_4al kyl, -C02C1- 4al kyl

- CO2H, - COC1- 4al kyI - N( Rb) Re, SOZNRbRc - NRbSC2R' ,

eabl sELNRGRE undVBRtitdeor &_N,st.YmSa QiitA o?ié WO@' &R tAFeR RS

previ ously ‘defined (each 1 ndependently -H or
sulggtituentgy| ); (b) phenyl fused at two adjacent ring

Wepg i eaatcﬂrﬁe §&€Mg}§§n8§$§%&ﬂb sE% ed Il?gm%é’ gpoud) consisting

CONST ot ng of doubl e
- (dBH2) 7aleg; -Cglélkeﬁmt-mﬂHIZ@CmadeZ@Jo alff 3 QR -SCHh3, -SH,

Sl Tockr ikl 1OSGRET 0 T T Atk 1ed TG i NROR,
Pr-e0, MR, MRS’ foz%o&mﬁbR%hﬁog MP-GN8, whérelfERYPBAER® are

nmonocyclic heteroaryl havi ng carbon as a point of
atasReMensly dafippd &ﬁ@c%md@wqﬁ&ﬂwob‘éﬁ -fes@dkyit ons

(BT bttt ol fent FHEShHdIH Amd b s Gfofip g%%eooﬁom

tltuent as previ ousl y
thie rouptoensisting of Céd.R-srbavieg @obrrf’od@dye Ibuoodh e{CGHpast,

AEHLPRa05 2R 2 el PRI R M AT g i uf Spsubstitutes
oBsul?si‘tl‘rl,ltedWrdth>cﬁvll%|°q twohertarae RE leSstﬁller&Qlab)dre\musly defined;
aving zero, one

3phenal k
8] RIS AT 16 3 asn r ot ooy K hete (racy fhaving faghon as 2

pBint SHBRAHHERIWIh bRe PR n'it}’&gf nq{etéWa%ﬁnB?-N unsubstituted or
substituents as previousl i ned (e) 9- or

substitetetevitidoneidwd, of tbyes Rc sestivents y?\IS mawpuﬁy deéined;
o THEAT Wt AP €Sl EM A Ll o IcOUR: GABRRYIRIRY odbon as 2

a carpon atom as
patnt _af: !almtrl’tmeranmtb phemmderbytdmselegteaip‘rdsm thegroup con3|st|ng of O,

aI on.r to ce th t
SN LBarkiE R Gl oF Eaie e, athg 4tdrre, two,
oF tmse ahemehamﬁa@en as@mm&ml@gtmiwhﬁ&mméb%% stibétRated with
wth one, two, or hree Re 2 substituents as

ope et @& thyea & |w@§tltueﬂ§s ﬁﬂwléfﬁ\)’louﬂ)(b’ﬁﬂﬂﬁgt ed at the 3-
Su(gg?@o%ﬁ'qg‘?ﬂeﬂ‘fﬁérbmseé‘%%yeﬁ)& h rgl rLst Ig{‘@rﬁe hetelg%a,tom

itute one or t uent s
selectec fnoredb@ gReIp corisiatiog e ik Q, I&ylds%l\elm ecafbamatoheas point of

gro cons i,n 8al
BoeiBeenh 3k Shebauing B &l afigRar Gion ring atoms
re;ﬂaéé%j_ﬂx@t&hkbdgen;%@ald ﬁﬂ$émabydlcﬂid$@batyuhedmgﬁrtdﬂ md¥Rthin five
wherein R an are each i ndepend
hetefoatamey pnd oS rOStAig o SHPEIURRON eg%ttwep onihese Rie
sUbSQEIRS o5 frevidtifiaefined:0
(f) phenyl substituted at the 3- or 4-position with R?, and optionally further
substituted with one, two, or three substituents R",
wherein each RY is independently selected from the group consisting of -C,.
galkyl, -Cs.galkenyl, -OCj_gcycloalkyl, -OCj gheterocycloalkyl, and -O-Cy-qoalkyl
optionally substituted with -NR'R!, wherein R' and R/ are each independently -H

or —C1.galkyl, or R' and R are taken together with the nitrogen ring atom of
10



10

15

20

25

30

WD 2006/ 074025 PCT/ US2005/ 047329 attachnent to forma
5-, 6-, or 7-nenbered heterocycloal kyl ring optionally

whanengioahe addi tional carbon ring at om repl acedr/vs10n5/047329

0, S, >NH, or >NC1_ 4al kyl; and each Rh substituent
I's independently selected fromthe group consisting of
5 -Cl al kyl, -C2_4al kenyl, -0OH, -OCil-4al kyl, halo,

- CF3, -OCF3, -SCF3, -SH, -S(O)o 2C1_4al kyl

@Q%ﬁ{mgﬁﬂd‘ﬁsdég\ g RbgF)?c WRE@bere@%%rocmkﬁ%hgmotlonally

artwwr@\pne/\ﬂ@dlbomalrqarmtjnrrg:amremcqﬂw% STSH )?T‘H'bfqrr?éw1
)aK?[;%mﬂl substituted at the 3- or 4-position with

-L“- wherein: 10 o L is a linker selected fromthe

@moh R cubstitsiehtig indepdnded)iL s8lectedGrtriithe grdiip, cons@Bhig-of

ey, G e et Chsa. TR G Dis sShEs S SOk
S%bﬁ‘%lﬁ?i f(DSCﬁ‘zCEgaIWI ampezg,qqakglt ¥ole] wfcoéﬁé@)gemh")w

na t
RO o @ﬁ?&q&ommaﬂ&h a5 e R ADIRE are

t nt , havi ng one or t wo nltrogen
sgérgg'toge ‘%?'ﬁng? (3) Ar5', where A5’ is a

5 (g)apbm;éduhstrtoteyicahtlme Bebﬁmsmbn tveithi -thAc amtbereinas a

PReL b & nReriafeete frig e by SR T oR R S s?ﬁ”‘
Rf J-@Ci-@-"-,_%l'—lb’@i- -NH=CEINS i X3(=0)¢S) -a8D a3, -C(=0)-

zero,  one, or three addi ti onal nitrogen
het@?%ﬁ@@ﬁ%evtmd a8dd (4) a 9- or 10-nenbered fused

bbC}XPh%S MGER LAkt frBﬁWhréQ%rBRﬁ cBﬁ&@ﬁr?jl?bpm _sel ected

fromt group consistin S, wth a
car bt pdienplonaphfbfyl nahd@heaanfa&n‘vént and optionally

havi % 4\3@ \R,ﬁ%rfeoﬁlm 844, He%@elre§ ﬁi@gﬁ%&“%t@ %n'@ (havin ciﬂrbon

r epl ni'trogen, sald eroar
hay anintaf attackmeht mal/ingeone2sr tWetr&M@gaémhsrerMeme (eNee)h

Of t ﬁrﬂgl\g I@r(egs%rnlg B{nrou n éti I tIIher{eroa)(yl having carbon

W a®a8kMnent, W&M&oatorﬁ@é@é&@m) group
3N( Cldal kyl')-, or - (CH2) 1 2N(Cl_4al kyI (CH2) -

t@ona»stmgapff@s%wh"ﬂn@nd sNR|oharein Riisi-€ seadpll poriad-appenalkyl,

su{])as Elﬁ{llag%tgzéﬁtnlét R/go,véﬂrttll?re@%dlﬁo\f‘@i n%génrh%?ergatoﬁ% -N=), and

(4) a 9- or 10-membered fused bicyclic heteroaryl, having one heteroatom
selected from the group consisting of N, O, and S, with a carbon as point of ring
attachment, and optionally having up to four additional carbon ring atoms
replaced with nitrogen, said fused bicyclic heteroaryl having not more than five
heteroatoms;

where each of the moieties (1) through (4) is optionally di-substituted on
adjacent carbons with -OCq4alkyleneO-, -(CH3)2.3NH-, -(CH2)12NH(CH,)-,

-(CH3)2.3N(C1.4alkyl)-, or -(CH3)1.2N(C14alkyl)(CHa)- to form a fused ring

structure, and is optionally further substituted with one, two, or three

substituents R¥,

11
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11 WO 2006/ 074025 PCT/ US2005/ 047329 wherein each Rk
substituent is independently selected fromthe group

wa@onshsteng of - Cl. 4al kyl, - C2-4al kenyl, -OH, PCT/US2005/047329

- OC1- 4al kyl, halo, -CF3, -OCF3, -SCF3, -SH,

-S(0O) 0_2C1_4al kyl, -0s02Cl1_4al kyl, -CO2C1_4al kyl

-CO2H, -0001_ 4a| kyl, -N(Rb) R, -S02NRbRc, -NRbSO2Rc,
-C(=O) NRbRc, - N2, and - CN, 5 wherein Rb and Rc are as

Pr e)héres é(aéi?ﬁ" B@sktitddht i< n'?dlé geReeitiyastYdctéd from the %roup

2- met hoxy henty unsubsti t ut ed or substituted
one, Conwlngm Cm@l&ylsﬂzs«talkleuﬂnt@HR‘OCw?éK)élhﬁ'@.a-@FaR‘OCF3,

Congi et géHlofgs diighoane" é?§|‘f€y|’ 4%%2&223% %l' JC8, -coc:.

- Sl SRR mzs“’o@?fp4NF|{ch m??lN R ~S¥053and "CN.

- a 4a CO2H,

- Socwharaly R A RS ATR 45 BrayoNiliee e Rro Soars

- GhT 2RI pheMPdr 2aREthoSdbheMye pisObSRutednst SobsatutePRith one,

previ ously defined; (|) 4 hal ophenyl, unsubstituted or

W@tthﬁ?t%@swuﬁﬁt%ﬁe or three substituents Rm
ko ecﬁ&?cﬁrﬁﬁﬁpﬁ‘gﬁbﬁfég%%s?é”*'fs‘*@&?m@‘ﬁﬁmé group consisting

2-df2Ckia) aapmau;ylca (ZlaaulaN@lnyl -08; f@GH@xeo%slawr tvala, -CFs3, -OCFs,

Og?%&a%!%%é '%1 %%;@vla'ky' %§69 %Fﬁyﬁégcggﬁﬂalkyl

- CNERD)R) JecszwaRmFE?eozFﬁomaomR RARRBGR&d —CN, wherein R°
- C(=0) NRbRc and -CN, wherein Ro and R are as
prangd u%'leyasd@’fqvf%'é'y Qgfingd: (j) 2- bronophenyl

3- (gatnénbenw un&b@%w&pﬁﬁfé}ﬂute&wﬁﬁ%‘éxwQfl‘)fl"nreeor

di et yphenyl; or a pharmaceutically acceptabl e
ssiafttttuerpihﬂ haceuti cal | y acceptabl e prodrug, or

erhaer gﬁ te%‘éh' |:9ﬁg gstﬁ&%*tY%ﬁ%P@R@%ﬂé&%e?{%é& ﬁ'g rrFfﬁ@pg&HUg consisting

aln pr e erre nvent
nRithEH,a 24@4dikyleas@;}4alkéﬁyd BWY,, 4d‘tydn®¢, €@ICH;, 2- -OCyzalkyl,

t [ I ,
et aGFs, “ORBa G ar-Soh e sialih SecaaPH: Jire A
SQb@ZﬂSLeo@qamymﬂ R‘fweneo;mmmna@o RHL¥ ﬁ@me -NO,,
syndrome, cl osed head Jnjury, stroke, zhelner

dianserCl, whnreiad3yand RS areas erevieyshydefined:; BF emann- P. ck

o DA SRy R S mENPLIARAN St Ry o o4

dimethdxwmmyl nausea 30 enesis, sexual dysf uncti on,
atrr%gg |ca g&éeepsfsblg'sgﬂr armacc%{l calfi‘/ ac‘c’:gsg%PeaSr%rug or

pharmaceutlcally active metabolite of such compound.

In certain preferred embodiments of the inventive method, the disease,
disorder, or medical condition is selected from: anxiety, pain, sleep disorders,
eating disorders, inflammation, multiple sclerosis and other movement disorders,
HIV wasting syndrome, closed head injury, stroke, Alzheimer’s disease, epilepsy,
Tourette’s syndrome, Niemann-Pick disease, Parkinson’s disease, Huntington’s
chorea, optic neuritis, autoimmune uveitis, symptoms of drug withdrawal, nausea,
emesis, sexual dysfunction, post-traumatic stress disorder, cerebral vasospasm,

glaucoma, irritable bowel syndrome, inflammatory bowel disease,
12
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gl aucoma, irritable bowel syndrone, inflammatory bowel
di sease, 12 WD 2006/ 074025 PCT/ US2005/ 047329

WO ovsnoweppr essi on, gastroesophageal refl ux di BEEES2005/047329

paral ytic ileus, secretory diarrhea, gastric ulcer,
rheumatoid arthritis, unwanted pregnancy,
hypertensi on, cancer, hepatitis, allergic airway
di sease, auto-imune di abetes, intractable pruritis,
|rﬁt%@n8§kﬁ¢?é§§lb@'§ﬂﬁo@§op®g%¢féfluQQﬁ%ea%@bﬁé*ﬂaﬂ;Rlﬁtn%us secretory
features, and advant ages the invention wl
digsiheBeaastric slger Haeua @Waﬁf@flﬂ%t%wa@éle(ﬂ @lsqgmuapsy dwpggtensnon

i o, AROGRIEH e S BB PR

prmylsbendmeeroﬁnﬂalnynatnqm.eci ated by reference to the

oG Gub I LSS B F R w1
appareptfrentthefoiihy detdied Hesetistion swell ab life appended claims.

publications cited in this specification are herein
|ncorporat ed by reference. As used herein, the terns

"i ncl ysiBgeq pe§ JerfBH ArGORPBIctrRgk £ dirﬂéﬁem

her ei
" al kyhe invehtios may ke thfalﬂdlytappo@c'@tledrhweferehee to thiefpllowing

oo i T8 Tl BiasSAL e o ik bRy
emphs. lﬂdr;ﬂl@%ﬁ?lﬁé b?/br@egy,:thiedls:nioggms ﬁtthg Iggfyﬁétti,olns cited in this
sperifcaionyare ekl massperpied PLERTEIRAGE. 1 ert- pent i |

hexyhs usk8 MM | the@aBfing NRcILkE?, "dEnthltnd aira "c@HﬁYllth@e are

refers to a divalent straight- or branched-chain al Kyl
ugedbpreiain thgirfapem nor-dmitingcsansén at ons in the chain.
Exe L I C

"Flé%éé(rnﬁa Afa{/%?erg tglé%?ra}%m &%nﬁé&%ﬁhﬁﬂ%ﬂgl Qrou)ﬂ having
fnoen‘ eltcs 12 «xaebcst atamgshh 4he)chdunarﬁ)demblm1yaalkyl grdupsyihclgde apethyl

B uafEn sistimay b ARt aRy feds @il hE D hiliony. Sapropy.
b&#R iSBHtY! dsécﬁﬂut@ﬂltél%uﬁw @Bw), )pelnlt)}I %bﬁeﬂtylVférﬁb&ﬂW hexyl

groups include prop-2-enyl, but-2-enyl, but-3-enyl,
'S@hﬁé&’lhw%ﬂ‘@dl@-enyl hex-2-enyl, and the like. The

ter ml'h?'té‘r)’r{wélkyl r?é”%ﬁar% B & dgfa'ié}it%%ncgh‘t’ rortl{réﬁa*%dctﬁiﬁ“aﬂ(yl

al kynyl "group ° having from rbon atons in the
godupi mavirfarfiemt + tqpl 2 chhod asbmistie the lyaiy) Exgmpiary@tkylenie groups

RIS R RN el st SRRR L o)

The term “alkenyl” refers to a straight- or branched-chain alkenyl group

having from 2 to 12 carbon atoms in the chain. (The double bond of the alkenyl
group is formed by two sp? hybridized carbon atoms.) lllustrative alkenyl groups
include prop-2-enyl, but-2-enyl, but-3-enyl, 2-methylprop-2-enyl, hex-2-enyl, and
the like.

The term “alkynyl” refers to a straight- or branched-chain alkynyl group
having from 2 to 12 carbon atoms in the chain. (The triple bond of the alkynyl

group is formed by two sp hybridized carbon atoms.) lllustrative alkynyl groups

13



13 WO 2006/ 074025 PCT/ US2005/ 047329 i ncl ude
prop-2-ynyl, but-2-ynyl, but-3-ynyl,
wQ@20mehmpbdut - 2- ynyl , hex-2-ynyl, and the | i kePCT82005/047329
term"aryl" refers to a nonocyclic, or fused or Spiro
pol ycyclic, aromatic carbocycle (ring structure
having ring atons that are all carbon) having from3
to 5 12 ring atonms per ring. (Carbon atonms in aryl
i RIESToBI Ry MR 2o YR A BRD- g/nyu 2hsth§iBLE Y Gn@x ﬁB@Z%ngand the
aryl groups 1nclude the fol l'ow ng noieties:
|l|S€he like. The term "heteroaryl™ refers to a
nono I « QL 0 Y/ : ; :
ool yw% ltér?n é?g/l Féi‘ F’sdtohz{e Z’P‘8E€CI'PE& f%{%g og%%%gallygychc, aromatic
chﬂwcyge r(nmpy stnctose salieg tieg atorosithat ard ath catbomy hasingdidm 3 to

s. nitro oxygen, and sul.fur heteroatons ay.in
5 13 AOMEPEL S7B) MBI RoRE N ATV GO dle b adized)
IIﬁléﬁfHWéEéxé?ﬁl\Rlbgtdﬁb%ﬂbyéupﬁﬁﬁélﬂée ltr&?fdudﬁl oities! owi ng
noi eti es I\ ST\ N> N ONSS N
SOD 0C~\NNMN 15N~co.oI\C
N\ Nandthelike CS N The term ™

fU |y
’ Gl’ i

c cI oaI kyl groups | ncI ude the foI | ow ng noi eti es:
and the like.

The term “heteroaryl’ refers to a monocyclic, or fused or spiro bicyclic or

10  polycyclic, aromatic heterocycle (ring structure having ring atoms selected from
carbon atoms as well as nitrogen, oxygen, and sulfur heteroatoms) having from 3
to 12 ring atoms per ring. lllustrative examples of heteroaryl groups include the

following moieties:

L O, CD Ty

S

OO0 0009
OO 00 [DESESY

\ I N™ XY Xy SN
| U A . and the like.
s N

The term “cycloalkyl” refers to a saturated or partially saturated, monocyclic

15

or fused or spiro polycyclic, carbocycle having from 3 to 12 ring atoms per ring.
20 lllustrative examples of cycloalkyl groups include the following moieties:

14
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D ~, 0 0 0 , CO 0 ((»~5k 0,0Ci CC, o:D CQ and
wo bmolo740es 5 A "heterocycl oal kyl" refers to a PCT/US2005/047329

nmonocyclic, or fused or Spiro polycyclic, ring

structure that is saturated or partially saturated and

has from3 to 12 ring atons per ring selected fromC

atonms and N, O, and S heteroatons. Illustrative

exanples of heterocycl oaI kyI groups include: 0 0 O\0 O

00 N SO \--j O O N N~ O

J~ NvONN/:, SO I,I er FHKes )

" O The term "hal ogen" represents, chl e, flLuori

br ogi ne of iod| The m " $

fl u[$>o bt @ he &

that the speC| fi gr0u or - '

subs tuents he tersn "unsu t|tu 4 that t he

spe % bea 0 i tufe

¢ | t t,hat he s 7

CE> ©i) ©:> and the like.
5 A “heterocycloalkyl” refers to a monocyclic, or fused or spiro polycyclic, ring

structure that is saturated or partially saturated and has from 3 to 12 ring atoms
per ring selected from C atoms and N, O, and S heteroatoms. lllustrative

examples of heterocycloalkyl groups include:

5 5 A o ey,
@o@omm
SleisisRelsy:S)

//O 4
(/)' C’O ' LQ ' O] , and the like.

The term “halogen” represents chlorine, fluorine, bromine or iodine. The

10

term “halo” represents chloro, fluoro, bromo or iodo.
15 The term “substituted” means that the specified group or moiety bears one
or more substituents. The term "unsubstituted” means that the specified group

bears no substituents. The term “optionally substituted” means that the specified

15
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15 WO 2006/ 074025 PCT/ US2005/ 047329 group is
unsubstituted or substituted by one or nore

wGeubspideent s. Where the term "substituted' |iBCUBESH03/©17329
describe a structural system the substitution is
meant to occur at any val ency-all owed position on the
system Fornula (I) is intended to represent conpounds
having structures depicted 5 by the structural

ng?flp'iy gﬁsgl?st\f@ﬂeh d?%lhjg)gﬁth or rru?F fn%??s@ﬁstftﬁ A8 Wiere the
te{syisn’esututed& muwdstoadﬂﬁcnheraa‘tmcwreb@)@temnthecadostiwénn is meant

enant i ric, fornmg, All tical,iso s and

Qe 3 dhnplengt-2liawed poRiigh SRS BYTREY gener al

f or mRbmnulanty isinténdeistotrepreseht cathpouradsshalarg struétlifdsrdepicted
the scope of the fornula. Thus Forloﬁﬁpég‘g) |s i nt ended

by e &l Sl forinifmpaniall s cpmalmaat Mt NdastigLar,
cbAPBENGOBEFGimATRTG nilyAA SRR FiclcehtErs AABUNSHeRd eSSt in

reof. Furthernore,” certai’n structures depicted by
difierentienaptipmetiy fermisst Alheptiaps isemars @nfsderepisopers of thei s
(0] t

c%gﬁu{@?% g%i i@?\re?%l efﬁfjm@gt%ﬁdrj@g%{g{é% nt é%%'f ér?%@'ngﬁﬁered within
tresn$copieasf, thalfmhrpmé ymnus Frsrmﬁlas(l)oh mté:5dezbtmepre:kent amdcemate

m xt ures the[ % daaasi I nten d

OPg SF SR ENGRIYREfie rf*bﬁ« F?Ee §mv9éF| erePQl?c”& PE!H?l%P mixtures
tHerbsf. ed fornms of the conmpounds. |sotopically |abeled
conmpounds have structures depicted by Formul a (

excepurtheraorgneertain giipetugasodepieled byrfgsmadad) B’}ayéﬁ)'sétaém
t
g?ﬁr‘é‘egg: ggm@w(f‘ec B aRd %gs i %Qmeés fé:u{tcglrﬁ%resn Pacfdlﬁ’dﬁally,

om C NHSS Oor nm usua
Foehulad) iEicdend exstoofeprasenb pydratasasolvatas, bed potyorqyphadksuch
he |pvent|on i ncl ude i sotopes of

Cﬂ?&PBB@ anga{PB%lHes:tmr%gen oxygen, sul fur,

phossb@ﬁ@luqn i$ higerhteadad tb cdﬁr@sernemlab@wmfoamsad wdkhs
11C, 13C, 14C,_ 15N, 180, 170, 31P,

and
isginpicallyl@zgled forms of th%spm%npgd&?ﬁ%%'!vyab%!e@ceamounds
hsg@g@u&dﬁe itY8d r@:gquﬁﬁhld Ny&ridpPthat bRk &%&éaaw.ln@f{%

e Into |ch di oacti1ve isotopes such as 3H,
repiacetiiy an atorh hewingcanaaternic Arass es atass numbendjfferent from the

<RIBS BBl L B e, TldhgiSily sotopes ha
cpabeiinedrpotayeingd eompduhds of theiinvezdioa m@tzd@rsa;txmestdfon

508 ot Praderu P el RRoShBbp R ity eibrine,

SGER haPR, INerapBat T, dty aNbates Stresab! 1580 "% amy 38T,
greater netabolic st ‘abi | i ty for exanpl e i ncreased in
respestivelyf Veripgs @tq%lyégpeled compounds of the present invention, for

example those into which radioactive isotopes such as H, ''C, and "*C are
incorporated, are useful in drug or substrate tissue distribution assays. Tritiated
(i.e., 3H) and carbon-14 (i.e., 14C) isotopes are particularly preferred for their ease
of preparation and detectability. Further, substitution with heavier isotopes such
as deuterium (i.e., 2H) may afford certain therapeutic advantages resulting from
greater metabolic stability, for example increased in vivo half-life or reduced

dosage requirements. Isotopically labeled compounds of this invention and
16
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dosage requirenents. Isotopically | abel ed conmpounds of
this invention and 16 WD 2006/ 074025

WEOn6ER00D5/ 047329 prodrugs thereof can generedT/ySines/047329
prepared by carrying out the procedures disclosed in
the schenes or in the exanples and preparations
descri bed bel ow by substituting a readily avail abl e
i sotopically | abel ed reagent for a non-isotopically

p}&fﬁésef#\eFé‘@Q:%ﬂtgen@rWﬁba{)r%f gFéd B‘ygcér‘?ylﬁé’ bﬂwh% ;(rbl:eddr@?

tron of aparti froma |ist
disolosedlirethepsatieses orindhs pmpleecanmanrea@naélons dﬁacnbed below by

SRR 5 ATl SRR Egbag S fie ARy epnca

|abepepieaigent.e  than once, the choice of the species

I Lgm Sprggér;iiag ?q klgrsrélél:qél | Qﬁe%ie?cgl%gfcgg@épgulpﬁ%iéy from a list
of Séé@%lé sgégieb HorRs Sh&Eifi &ﬂvﬁiﬂlﬁ@ls‘%ﬁﬁ’teﬁﬁe@ WB@M@ﬁle\mety for

For nul a , the variable Zis -N. In other

thﬁ \ear@b.l%ap@eﬁjm glgewhkere; He otharivasds wherpa vagableapgears more
e e% abi}es&%é’ o theﬁp% 'frdgé tats\ﬂ%‘ékﬁéld&fmrlﬁdeff%nqent of the

cﬁimeé @f tid speokrs for the2sqipe |vdwable$4:m)wheiy lin the- fpymutayl

2 Pl B PR or T D RS g
-Ra. moi eties as previously defined. Aternati veI y, Art

is 2-thiazolyl In an alternate enpodj ment S
oo oA ilered SaBogimeniBUD P BRI B bk BAYY Py

|5§E¥HBRW é}rBQ/ﬁ N&r ButhVaéid ;ﬂ:@fe‘?éli) ?SRa% 4. eNt.@HFa'ﬂVel};//, R:j |ysI r’nethyl

en Art s 2- ,
2- pyPrefetabﬂwlAr w-bpvmdulcﬁ pymdyl54 pymd)fh&ipvrymdlrm or 4-

oo AL 0ot R L o B R i nor
twe R eisidtied as)mdv&mw def&tehylAItensaIb/Eprr |st23t‘rﬁazkmu)tlyln an
aﬁc;arrr%uiq)emgpé&qﬁ c'g g%( \éLengEd%gSé%lﬂgt%tdho%égstltu?e%oat ap carY)on ring
atBrh With YA o, R® M@teﬁ‘%%%@'ﬁr@%&usl%@hﬁé@ U HEWAr' is 2-pyridyl, 3-

et hyl sul fonyl, iso ro | sul f onyl met hanesul f onyl oxy,

pyed oty ridsy2-py vald'W®PMWldm)érﬁer5\en2 substituted

T <A B T e e
fran“:jr’neﬂiN(Ij e?bylelspﬁefpgr ddrt-putyRavinyg, aliyhdh]?pﬁxdbmdtpoxy, ethoxy,
o)
GO W58, rovin. SRS, B e Reshe manivEdraBky i n
?}FSMf@(ﬁ/eﬁk&WIﬁmﬂ || @M@Jfoﬁfllt isbpropylsulfomylophenyl

uor ophen 4-f | uor ophen 2,4-di fl uorophenyl ,
nptl@apquﬁuggﬁglﬁw cagbomethoxy, -CO_H, acetyl, propionyl, aming,

methylamino, dimethylamino, ethylmethylamino, -SO;NH,, -SO,NHCH3,
-NHSO,CH3, -C(=0)NH>, -C(=O)NHCHg3, -NO,, and —CN. More preferably, R? is
independently selected from the group consisting of fluoro, bromo, iodo, methoxy,
methyl, carbomethoxy, and carboxy. In some preferred embodiments, Ar'is 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl, 3-
chlorophenyl, 4-chlorophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-

methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-carbomethoxyphenyl, 3-
17
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30 chl orophenyl, 4-chl orophenyl, 2-nethyl phenyl,
3- net hyl phenyl, 4-nethyl phenyl, 2- nethoxyphenyl,

w@20mehozy phenyl , 4- net hoxyphenyl , PCT/US2005/047329

2- car bonet hoxyphenyl , 3- 17 WD 2006/ 074025

PCT/ US2005/ 047329 car bonet hoxyphenyl ,

4- car bonet hoxyphenyl, 2-carboxyphenyl, :

3- car boxyphenyl, or unsubstituted phenyl. Preferably,

cé%%ﬂﬁlﬁéé}tph@ﬁw 4%@/&%@%&%}@ I @eéér%ﬂp%@n?ﬁ 3R%rb?xyphenyl

i sopropyl, tert-butyl, Vvin
ohyd$ub6}ntqtedrphhmydy ethoxy i Sopr opoxy, fluoro

e npreleiell e hEationaieble ay R bRl f T——

iSOPEFPYD K H Bty QHWI allyBtHj@iresA)  rh ethp kR ethoxya isopreidxg xfluoro,

-CO2H, acety opi onyl
bmrn%tqmramoﬁe ﬁﬁ&s wp%w@anyl @@Q{\olw%%cﬂzﬂmmlfony'

Egﬁvso | ety |oxW@&bo%eth&N -CO.H,
Pr ef er abl Ar |s p enanthren é.rm yren-
ageivt, |pm|@rmyl,2ary|no mlq’qlayjammq dlmqmy a@,mthyAmethylammo

NiG! CXHIRPIAL S e ¥, ,t]gxy 3] ﬁb ") or -cN.
Z8thyl = gﬁl—ﬁl A1 2GS 37y Q%ga Fin

I soxBReafesdbly, Arﬁs&atwmdtk&emwl p)&eﬁ-14yloﬁla€ﬂwzem-9+yl, 1-naphthyl,

20iApR | PRyt 2, BhphaplngBR o oty or-

cAwa2ss X/| fur%n?l Sxéidly?lzﬁb)(ézol)l ‘22‘3 dxddgRIy| 1,2,4-oxadiazolyl,
tetrazol yl, enzof urany benzothlo he

|
12:5ro83ei28PY1, y %éﬁ%éﬂﬁ?aliblt*w?h%%zth@?e%(h mﬁhlazolyl [ byiroly,
|ﬁ6|§/3rg§5lgl: gk/rfzé@/l i @q Q£(;|Y|2’| @]Perdng‘% azolylbl]ngollyl genz?furanyl,

H pyrrol o
benmtpmphehxd[aerﬁzmpww bengothlazolyl benzimidazolyl, mdazolyl

|ﬂd%§$[ﬁ% g{pgri i'ng% gy{a{zgioﬁ%’ LIS'a]%)iridinyl 1H-pyrrolo[3,2-b]pyridinyl,
1H-pyrdIeRE- B%pglrlblhwl‘l Helbyrolo[3i B opytidiayl mMprrﬂﬂb[mﬂ elpytidinyl,
qU|nox ul nazol | n

sfrmlér%ﬁmwglﬁyh ISOgUIRNQ ﬁnﬂyatblgglﬁa%mrﬁl%ﬁgyl quinazolinyl,

e

deeczbﬁlymHéildl@ynylde @adifiuoiiestenzol t. 3ldiax pyrlmldlnyl

it i I t e
SRBDLSH St PR Bpel AIBAAFE A Ny e
substitognts hshpreviously definéd.pyri dyl, 3-pyridyl, 4-pyridyl,

o PSRBT ZHeS ey
oRB- H?bﬁl\bl-@ﬂﬁlwz%féa%ﬂ%nsbﬁstﬂhfé@ror@betmt&f Witk 8fle, two, or three
Ar2 25 is unsubstitut

t
R% Sﬂgaﬁ!ltgggﬁfaﬂkﬁﬁ@él?'l definedx & 9\hebm%ﬁ§wgfrpfi @nepdiments, Ar*
dol yI ,
|sb§ﬁ§%fmu‘?’édj%%fl¥ém B\sze[1pé]%fo€<6§?|ob/unﬁlt%tuhﬁe84' ndol 'y
bEnm[rl ;@d;daakmlwylMoreamafanaQIMbéﬁls atledblyir 3snddyli Bmlwlt B-

t ht ee ts V.
qalé'lpf Mdor 2&'\98190%@ pq,aé:p %éf)ét %?120r s?%iﬁtu?ed \Wﬁ’ Xe two, or
three R® substituents as previously defined. Even more preferably A is 2-
quinolinyl or 3-quinolinyl.
In alternative embodiments, Ar? is phenyl, substituted at the 3- or 4-position

with a moiety selected from the group consisting of ethyl, propyl, isopropyl, butyl,
18
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qui nolinyl or 3-quinolinyl. 30 In alternative

enbodi nents, Are is phenyl, substituted at the 3- or
wa2pesi42dn with a noiety selected fromthe grOUPS2005/047329

consi sting of ethyl, propyl, isopropyl, butyl, 18 WO

2006/ 074025 PCT/ US2005/ 047329 i sobutyl, pentyl,

hexyl, octyl, vinyl, allyl, cyclopropyl oxy,

cycl obut yl oxy, cycl opentyl oxy, cycl ohexyl oxy,

|s%159 Whﬁa‘h"tw | ﬁ’é%l oty imyi hyﬂy?e'Elyel%ﬁFdW%y gyclobutgllloxy,

yl @m nopr opoxy

lewy'oxv S/ pas)dwy,loy@lbbeyﬂym;/,, dp'@ﬂmylamdyoethoxy, 2-

Bl A TG -
e s e gyt

rom : , e :
yisthay and gc&ﬂ?%ﬂ}nq @EHQPPX |sobu¥yl gand t- bu%/yl g

Al t eppsgbiabh), R aRd Rafe B&rarn@ebak@éhttw@%di@d froht thetdiup

nitrogen ring atomof attachnent to forma ring

CcoR$itig-ef 'TMdeQﬂaé"%:}Muﬁthdblﬁ’éq)@t‘d Iﬁ@arepylppw%umuﬁxu and t-butyl.
10 pxamati ¥é\¥,| R'hﬁépﬁ‘rérg to%n to@gfﬂé‘? : hg'nq%a%en ring atom of

azepanyl, tetrahydrofuran tet ra ropy
apiagfenent tn;ibrm aoinghsdi¢cted froanmetgmu;mopsletlmmyf pyrrolldlnyl

oS R Suta BRI ant A
S horL T e prery
471 SBIRE GO ILE P 4-EliV Syl (IPURGPUR) Mg inyiohenyl, 3
e?ho(x?% tm{rﬁ&ymwcesymeﬁywenyﬁ A BropbRASH My 31 -

phenyl I met hyl am"nopr opox )phenyl or

lsebptslxgv:plp@wldfl nsoprogaxwpb@mt;@ pnbn&axypmrayﬂ -tgobytoxyphenyl, 4-

C{@é >{ spggry]yé—%%lm%h@%%ﬁ%h?ﬂl)b@&wle’%?z-gp%ndm-L
y}eﬂr(o;@);ﬂwe.nyk GSBQGImeﬂW{amyioprtmoxymenyl ar 8d@gdiperiditpdnd.
v re ggﬁq‘eg]&ra\bly, Lis -CHCH, -0-, -0OCH2-, -SC2-,

a coval ent bond. Pr eferably, Ar 3 is

phenplrefe%nvw_hyImetﬁheﬁénéthyl@nyl proB}‘IthyélkeWémén dinyl,

pyrazi nyl, uran 0xazo I soxazol
metipylenyi®at-adbt. v Cmaﬂwh —§Z'ad5é2(8)'y S( iOb—s -0S0,-, alkynylene,
1 Ly leHEB PNy ly -
PP oo B P 88 oo,
ofiaZp8alent Iaczruﬂ yI 1,2,4-triazolyl, tetrazol yl, indolyl,

DB RO BRDE neRRREBARG ey, i,
piyizigE elrbnit, ak@atrlyldisaxézomw 27brddiaZold] pRrd-dikadthzoll, 1,2,5-
o%&gglﬁl (1), :,%4 oxa(]jlazolyl thlgphenyl thiazolyl, isothiazolyl, pyrrolyl,
imidazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, indolyl, benzofuranyl,
benzothiophenyl, benzoxazolyl, benzothiazolyl, benzimidazolyl, indazolyl,
imidazo[1,2-a]pyridinyl, pyrazolo[1,5-a]pyridinyl, 1H-pyrrolo[3,2-b]pyridinyl,
1H-pyrrolo[2,3-b]pyridinyl, 1H-pyrrolo[3,2-c]pyridinyl, 1H-pyrrolo[2,3-c]pyridinyl,
1H-pyrrolo[3,2-b]pyridinyl, isoquinolinyl, quinolinyl, quinoxalinyl, or quinazolinyl.

More preferably, Aris phenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4-

methylphenyl, 4-t-butylphenyl, 3-trifluoromethylphenyl, 4-methoxyphenyl, 3,5-
19
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1 Hpyrrolo[2,3-b]pyridinyl, 1
H pyrrol o[ 3, 2-c] pyridinyl, 1

wok@yorebd[ 2, 3-c] pyridinyl, 1 PCT/US2005/047329
H pyrrol o[ 3, 2-b] pyri di nyl, isoquinolinyl, quinolinyl,
qui noxal i nyl, or quinazolinyl. 30 More preferably, Ar

3 is phenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4
nethylphenyl 4-t-butyl phenyl

d%‘bﬂc{r 7&\8/125 P%)P?/ttnjgzg 84@%@5“8?@&@%9!)/b*pr%nénthwnm

29 dichloro henK
c&Mﬁpﬂihwlph@yhalpmeﬂgan,esllfmlmemh&ampthoxyp enyl, or

h - bomet hoxyl phenyl
bﬁn%??ﬁ(ﬂé {Jle#%nyl pheﬁslr og?ne?)t%xgpﬁgxyl , or
geﬂzgféfe&]bw a»rlblsthydirgxwme‘r@r Sbtlsybstﬂnt%dldr subgtltutedhwnh g
r n unsubsti tut e or t t W t a
m%?tw%gﬁépﬁ@?%dhﬁr%wn FRNSiStNGPf &%@.\/E? Eﬁ S'?&Rrﬂ@ﬂ' 6-tert-
b@fy?tGJVhYl 8- dnﬁpﬁymg nﬁaﬁ&(yt 6- élh'é)W 6- |§0;YHOBMJQ{ fRofd, Iotbmo,

hydr o -1 SOpr opoxy, uor o,
cblpmmodo cﬁFor@C aomﬁthylepifanyl wsylsw@m mainylsuifanyl,

G Sl B AR oo P T AL pons. s,
nmtlealammdh ;d.meﬁhgm;ﬁinueethwhmtmwm’imu, R8OV HaHSENHCH;,
SRS DEEB R oE P TSR, MR 2

n@tﬂoxy@hanymsbtlman@aayﬁtute@m dminbud %%bs&n tuted as

descri bed above re ef er abl

2- hyMosRprafereply, s e f?XWkﬁ o2 usmehy
n@tﬁé@hgﬁﬁyﬁ @Jb%rﬂ dpr}:érn9ferabl y, Ar2 is

I}msu stl or “substituted with a
noi ePreferablys & etstszaIOpbamylhw\gxb@uwtexbnss@atmgedwth a moiety

SGB o 54 e RPN, S i, 2P, 2
vﬁ&ggallyﬁe mtoﬁydlrgﬂ ,etydroxy m@%thoxﬁ Imf gt:(mxy I@&Op:‘o;rﬁi?, fluoro,
b@arnmmrpomysdp e p¢59‘ﬁy|'§et%#ﬁny' ettty e Pelsstiony.
ms¥ Erysegmgémfoﬁ @a&b@@gt@ Hc%m a&t;ﬂﬁs@ CH? Rifhino,
me@oyﬂﬂ))‘lmm dlme:lm@mﬁm—ﬂhylﬂmlaf@m @zNHmdSﬁ}zNHCB'b
@ﬂg@’&m%'ﬁi f)he a{g I\YHCﬁr 2 N(§2 %né %@ré}{g)ﬂp%‘%enyl

chl oMmré%ptefelfdbm mm?mtmwdlbréhtoepheayu 8<drgmord-Ruorephenyl, or 4-

Rloj-GitiNTRTROR] AtomaE el or i§ SR e

presgpén nmf@rptref@rbbmcdr@cbes ahablopddphenpg:
4- Napht hal en- 2-yl net hyl - pi per azi ne-1- carboxylic acid

henyl am de;

Ehgéfgﬂrgg LoMpBBh8Y br HeAse8&htRveitioRRAtYS te ffbHing:
4-Naphthalen-2-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-Quinolin-2-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-Benzo[b]thiophen-2-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(1-Methyl-1H-indol-2-ylmethyl)-piperazine-1-carboxylic acid phenylamide;

20



4- Benzol[ b] t hi ophen- 2-yl met hyl - pi per azi ne- 1- car boxylic
aci d phenyl am de;

W@ 208/02402% br ono- benzyl ) - pi per azi ne- 1- car boxyl i BCEHUSH05/047329
phenyl am de; 4-(1-Methyl-1
H i ndol - 2-yl net hyl ) - pi perazi ne-1 -carboxylic acid
phenyl anmi de; 20 WD 2006/ 074025 PCT/ US2005/ 047329
4- Qui nol i n- 3-yl met hyl - pi perazi ne- 1-carboxylic acid

4% IHB‘lﬁl@lﬁ’fﬁethyI Plperazme -1-carbox ]Y|IC aC|d phenylamlde
benz per azi ne- 1- car boxylic acid

4rj|4dpgio-@|¢hayg) plperazme 1-carboxylic acid phenylamide; . .
4-{ e nﬁg&&\gleb%ylyﬁ[b@fﬁmghp(%rg&xﬁg ajcm‘:&{&\WrJni'd%; acid
44(5(&0&@%«/8rdwcﬁ-nveyhcscynmmmpimazmb91-mrpemici aud 1- ca

bo acid phenyl am de;
phezlgg ‘fﬁm benzyl ) - pi per azi ne- 1- car boxyl i ¢ aci d

4Rf4%%hﬁﬂbé’@zyl) plperazme 1-carboxylic acid phenylamlde
4- (3- Phenoxy-benzyl ) - pi perazi ne- 1- car box l'ic acid

4r(Reyanevydrenzydp(Per #ioen -carbPXbiE @ciskphefyjanpidger azi ne- 1
e e RPN PR P Loreony i g plempioe

4pihda|y-ISa5nmeEhyl piperazine- 1-carboxyllc acid phenylamlde

A LA RN Ry DBl e PR3 Said pRRRIBNALC
44(4(|éod>r@pp|th hwerkihe pi-egbarylieeacld prempamidec aci d

am de

444(a%&¢snzybmaylnﬁr1pear§9m@ aci¢ ghepyigmide; aci d
F{Beé%'nﬂﬂh ql\?/dr%xydbenzyl) lpera7|. Swe 1-carboxylic acid phenylamide;

4- (5-Brono-2 r ox enz per azi ne- 1- car boxyli c
43(2;33Dmygrquamcdé 4]d|0X|n -6- ylmethyl) plperazme -1-carboxylic acid

- - D hydr o- benzo[ 1, 4] di oxi n- 6-yl et hyl ) - pi perazi ne
pﬁiﬁégﬁ%{yl ic acid phenylam de;

44(4(Meibbt<h-@é}’iz§d)“’l3ib¢fé\?rm perasoxyte heidatenyidmideaci d
P R R RS AP B acid PhEiSrHIdes ™
44(2@D%y@k&lkseﬁzbfbw&fyuﬁanylsxp)ﬁermzuhah)cd@bw.a@craﬁpﬁerﬁ@dmude;

xyli ¢ acid phenyl am de;

44(3(M9W@Kw@ﬁ92!dbﬁ@9r%ﬂ¢ﬁ heesboxylic acigneoylamideaci d
43@%{6\%{ -dle-ylm%trgﬁg)ﬂﬁg}ﬁ%lﬁg 1lcar¥5wﬁfcr5@|d Bhosyidhldee- 1

oxyl'i c”aci
442(2ydrigrly- bewzyb)ep]pyta)zwm-peadmxyhn 4cid phleoylahiide;aci d

S hSToeningrering: sephexHie a4 RPEBYAM4® aci g
4RhEﬂMH@ﬂ5-@'ﬁnetﬁyl()-b dérbilﬁ@ﬁ &arwbimtradd piériyesraigiene- 1

ar boxylic aci
44(3(43Dzmﬁhﬁéyﬁesa§/¥lﬁ@'ﬁggaqnep1ﬁéf@zﬁyh@a@d&i\eﬂw%m'ﬁ% aci d
PR RSy piperoanesTeariomle sqCpopYAmES: i g
4gPridin-2riilmethyl-piperazine-1-carboxylic acid phenylamide;

AP SR BRER R REFBBLE sl g iHhibg; i ¢

444RygoprdpoxyBbghrp)-hiperazineet garboxyllc acid (pvenllamide;i d
p@pﬂgnﬁ 4-ﬂmethyl -piperazine-1-carboxylic acid phenylamide;

4-Quinolin-4-ylmethyl-piperazine-1-carboxylic acid phenylamide;
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4- (4-1 sopropoxy-benzyl)-piperazine-1 -carboxylic acid
phenyl am de;

wa2@spheny| - 4- yl met hyl - pi per azi ne- 1- car boxyl i cCP@IUS2005/047329
phenyl am de;
4- Qui nol i n-4-yl met hyl - pi per azi ne-1-car boxylic acid
phenyl anmi de; 21 WD 2006/ 074025 PCT/ US2005/ 047329
4- Benzo[ 1, 3]d|oxol 4-yl met hyl - pi perazi ne-1-carboxylic

PSR It ey prenes eraoye e Reranics

4€(2IBrBtilubmcyemZD[a@ﬂdioxqi@ylmedml)almpezaz(np mart;qullc acid
'@ﬂ% 5 yI net hyl ) - pi perazi ne-1 -carboxylic acid

ob

44(4 (Metﬁgl ﬂl;IIOndtwﬂlydh'ielthﬂyybéﬁzhw -) -carhpey e cid-pheagiahide:|
Cl en

4z£6( 'aof\éug%?fhyam%%'ﬁmCﬂpaylﬁzﬁ%me%?m@w

41 8- @f%l% HhREIH- Wrﬂ@t’hyg plperazme 1-carboxylic acid phenylamide;
4- (2-Chl oro-quinolin | met hyl ) - pi per azi ne- 1- carboxyl

4i(e- Qvnjp@ atieeNn-aniraethyl)- puperazme 1-carboxylic acid phenylamide;

44&&?’?%!@@? m%'tﬁ()& %ﬁfé?%&lng '198&85;(%(3 a]cmcétr ngdh%n% 'a%lde

OFo-phenyl
4£Qﬂlholn012+yhnéthyl pipehazings il warkzmiyhe adidddffluoxg-phenygaciide;
oro

S%’§/Y H%&ﬁ%'&?\gﬁylfgh%pﬁﬂﬂzl% -Be&PERylic geid phenylamide;

44{9%&@?1&0‘-&1@@& % Lspsrdeine-1-carboxylic acid phenylamide;
Chl or o- phenoxy) - benzyl ] - pi per azi ne- 1- car boxyl i

4d33(§|4dD§§h@ﬁ9-|p§ﬁpg>gf) benzyl]-piperazine-1-carboxylic acid phenylamide;
I 1- b

433{3336%{??(&%8%#@P%&?%Zﬂ@)ﬁyéar!?@iﬁbf akidPh iRy RFhige: 1- car bo
4434(8-tert Bmltwptwyob)e)rtzqnzyqplmaazeﬁecarboaﬂlb@qd pleertrardide;
AR Rrerongrd e R el BRPRBYIREH car b
hmhylam&n; d phenyl am de;

433K %@p&;gg&g&%ﬁ %}lgﬁpgg’zﬂ 1 RanEyhic BB Ay Amide:
44(6[|\;ife1616sql>ﬂﬁtaB%&r&hg@mw%wﬁmmpc%rraa*yme ki dathide

ic acid

44°t(emavﬁtrﬁo>&1ylmﬁmlmeéazmew earbayylic-asicehenyiaraide;
44%%%@2;%{'{?%8%%% %){]rr'g‘? g’a'ﬂfgraé’?'u %réenflacrglpgbxyl ic acid
44 BePhybaaguiaolin-3- ylmethyl) plperazme -1- carboxyhc acid phenylamide;

43?Hgﬁr e)grﬁ-)déxerﬂeﬁ p}f/pergzugg r1aczalr80xy+c%%rcp &')1(3/ Iacm%CI d
446(Brofdd- 9{1 m-Qmebtrﬂrl Sipérariney] -taoRgliceddid phén@amiey |

ic acid

4433ﬂ&m@5¢rb%123¢nﬁéwlfgnyl vy pinesazine-dressRoxylie agid o

pQE% Ilgrom) pyridi n-2-yl met hyl ) - pi perazi ne- 1- car boxylic
4¢d Helnpgblefrylraethgllg-piperazine-1-carboxylic acid phenylamide;

Sl UG BB EASS YL LORY ke DR lrREb21 ne- 1

4k2iCisloto-8-nydthptduinglined-penethiippipkraziag-Hcoarboxylia cictd

henyl am de;
95‘3'0 X’rﬂfﬂ?noxy benzyl ) - pi per azi ne- 1- car boxylic acid
4RAaN¥ihgM [d8hdol-6-yimethyl)-piperazine-1-carboxylic acid phenylamide;
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4- (2- Chl or o- 8- et hyl - qui nol i n-3-yl net hyl ) - pi perazi ne-1

-carboxylic acid phenylam de; 4-(1-Methyl-1
wokiondoi026- yl met hyl ) - pi perazi ne-1 -carboxyl i c BCT/US2005/047329

phenyl am de; 22 WO 2006/ 074025 PCT/ US2005/ 047329

4- (4- Benzyl oxy- benzyl ) - pi per azi ne- 1- carboxylic acid

phenyl am de;

4-[3- (3, 5-Di chl or o- phenoxy) - benzyl ] - pi per azi ne- 1- car bo

}X'Béhzgﬁixg b%la%gn/ ﬁi@ré’ﬁn? -1-carboxylic acid phenylamide:

['udren - pi perazi ne-1-car box lic acid
4fiﬁéﬁ>ﬂ-lat¢hl§>d§0 phenoxy) benzyl] piperazine-1-carboxylic acid phenylamide;

43[9 f*gF'E{g%'-Z ﬁﬁ@ﬁgﬁﬁﬁ%raz’?ng e rgé%hlc %'c%eﬁ%ﬁh% ecar box

449(Eth§3t34ﬂ-)cbrbmlz $lyimethgbpizdraginé-1cearboxylici acidiphehylamide;

BN oRPeRSspiperacings SRty BEHAPENYBML azi ne- 1- car
4&@2@&% @-Qﬂlﬂild?@ﬁ@)ﬂyﬂﬂbﬂﬁal) p| elfa%lr@' Picarid¥ylic acid phenylamide;

trifluoronethyl -

4+{2§5me¢$| watfh@rqmpﬁhmbpwweﬂi pyrrek3tybRethyd-piparagine-1-
Cg@?g%lg?%eng?’gen%@mqe I perazi ne-1-carboxylic acid

4R eBroherbelezyl)-piperazine-1- carboxyllc acid phenylamide;

4?§($P@68@%B}%Benpa%§%gg P& BExy e amcxc(ao'r e Xr%lp'h%n%'amlde
443 (ﬁDh&nb[bﬁmyb@Wbim@m@drbékym -akid @-horstphengliathide;

(4-flLuoro-pheny

41(3(%DMWBrWBM%'D91%%?’9%%& afitE-BeRAYPheayl-amide;

Y Dl Py oo s T BT o

4F(\3t4eDykIramodzgnzyl plpera2|ne_1 carbo>_(yI|c acid (2-fluoro- phenyl)_amlde;

4 Pl PR DSB8 P BB b ARG RS -amice;

44(3(ﬁD%ﬁ&nbrmybmbzmm1pcarbéxylle -abid @-tmexhdxyeprediyt)-amide;
0X

A3 Dl o T e 3 0 s Bo il 26 - iRy phenyliamice:

4( (3 4@%‘8%&5 BN pipeBEif€;1-carboxylic acid (2-chloro-phenyl)-amide;
4-(3,4-Di brono- benzyl ) - pi perazine-1-carboxylic acid

4¢(3 %Blb@@mommyl jplgﬁfaa@e -1- carboxyllc acid p-tolylamide;

4%3@R%rangr%y§%5%ng'1p§5r85kﬁ|% “abi 0983 -b el Shide;

(070 p
443(43D¢br6)mbpbnmyt)¢mze;b;mp+1|smrbaxyi|e -dticcatbigbamide; aci d

4BagRoln-BPiny-Binssgaine-hiopghaylin acie GAkpspherykamide:
4((401&33’@8%@@&%&%’6%@@1 -carboxylic acid (4-fluoro-phenyl)-amide;

Di br ono- benzyl I perazi ne-1-carboxylic acid
4@@'6%”! aniigethyl- plperazme 1-carboxyI|c acid (2-chloro-phenyl)-amide;

44%&3{%8? o,nm r?g(i p;ate%néhLb%rr@o%ayn@a&.dt‘(@rmxldrrenwa%.de
44Qaluomosrmstr5yl roeradingl markodytie acidd4rdhdorptihensbiamide;

(Gud! ]
PR ARSET hee R sareomlis g Zimesgry -Bhsayyamice:
4(QuinblipBo/mbthyy-blpesdrinke 1 -carboxylic acid o-tolylamide; _
4?@1%ﬂro%blqraggm,pboe5¥ﬁrb£1pc%rr§oleypc aCIdea[o?ﬁé%kde? aci d

4- Qui nol i n- 3-yl nmet hyl - pi per azi ne-1-carboxylic acid

(4- chl or o- phenyl ) - am de;

4- Qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid

(2- met hoxy- phenyl ) - am de; 23



4- Qui nol i n- 3-yl met hyl - pi perazi ne-1 -carboxylic acid
o-tol yl am de;
wael20@aomokd n- 3- yl met hyl - pi per azi ne- 1- car boxyl i cP@@USR005/047329
p-tol yl am de; 23 WD 2006/ 074025 PCT/ US2005/ 047329
2-[ (4- Quinolin-3-yl met hyl - pi perazi ne- 1- car bonyl ) - am no
] -benzoic acid nethyl ester;
3-[ (4- Qui nol | n- 3-yl met hyl - pi per azi ne- 1- car bonyl ) - am no

21{({?&%“9 3a Igﬁ y‘ﬂéraﬁlﬁ?t@{:arbonyl -amino]-benzoic acid methyl

I no pI per azi ne-1-car bonyl)-am no
eptebenzoi c aC| d net hyl ester;

Bﬁmg}%hh&-glﬁéﬁw)p%%g bgel %889&5%&198%5% A5 fjnethyl

eét-eQJl nol i n- 3-yl met hyl - pi per azi ne- 1- car boxylic acid

s gt igareginger sV RUpAIAZPIS 3R methy
ebtermet hoxy- phenyl ) - am de;

4- Qui nol i n- 3- yl net hyl - pi per azi ne- 1- car boxyl i ¢ aci d
4¢Quinokin-Brymethyppiperazinesirageboxylic acid (4-methoxy-phenyl)-amide;

4TSRS indmi i R SR adia R 1BRIEibE; 2!

4£QtEJenlny-B )flmpthyl dlpleeazlne:afdaongyhc aeaidi (@ rpeﬁhoky-lpharnyzlbamlde

4?9'55&@%%5@{34 Bip%gazineg- T %y’lg agi | gémfhtfluoyo Sheny?) amide;

4((30@6'1@8@1@@31%&&)9%@1%’—1 -carboxylic acid (2-fluoro-phenyl)-amide;
3, 4- Di br ono- benzyl ) - pi_ perazi ne-1-car boxylic acid

4@,@2&, pipgridingn-garboxylic acid p-tolylamide;

b li id
43‘%’%2{?%%%@5%‘5%%%“&'@% -fAiIARide car boxyl i c aci
4£Be(r&ynpl|aebdmee1-b@rbpyyl)oqnlqbé?-alzlbrceptlemd}-amiqa'i c acid
4%%“.8 I r% W @ ine;l-c xylic_acid pyridin-4-ylamid

-(44 &8 8F1b%a!vly )P)Peﬂgﬁgyl) %’PB& S APy %xy
48Gi4DiemylBanzg-piperazine-1-carboxylic acid pyridin-2- ylamlde
4§§&i9%§&g§enzyp p¥pgrag|ng er-&lzrbogyll%: a%?c{ g)(/)r)l(c}l r|1 |39ylgr%% e;
4&4(@&:@4&@@%&2{)&)&@&.@% ecdrbéxylic @RidisheHyiamiasi d
44(3(%oeomb9nnéhmpeoazmqaacamcwhqa@drplb@fayllarrud%c| d
AT e rnteprrenesLeanons 28 ARSIV o
4pBeithbayrbdezyl)- plperazme -1-carboxylic aC|d phenylamlde
4p(ﬁé$']r>9|p§§§ Etgr?%()x) plpera& r?e ? Icg%o% ic aC| p?\aeh)tl)lgn'}( hd.c acid
44(4L|30m0i?y Hﬁhiwj @ﬁbmrr@mmbmzmh]ph@hp@m ne- 1- car

A3 ey mingr SN oeEH R BRRe Y arbp el Asithe. 1- ca
pﬁg%wﬂ&Daﬁ;?hprgnmylngmp(rjgpoxy) benzyl ] - pi perazi ne-1
4-[3¢RHipsridio-Tagiadhoxyirdenkdhpigerazine-1-carboxylic acid phenylamide;
4-[3-(3-Dimethylamino-propoxy)-benzyl])-piperazine-1-carboxylic acid
phenylamide;

4-[3-(3-Piperidin-1-yl-propoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;

4-(4-Ethoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
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4-[3-(3-Piperidin-1-yl-propoxy)-benzyl]-piperazine-1-c
ar boxylic acid phenyl am de;
W@ 2040 EbOXY - benzyl ) - pi per azi ne- 1- car boxyl i ¢ aB@TUS2005/047329
phenyl am de; 24 WD 2006/ 074025 PCT/ US2005/ 047329
4-[ 3- (3- Chl or o- phenoxy) - benzyl ] - pi per azi ne- 1- car boxyl i
c aci d phenyl am de;
4-[ 3- (Napht hal en- 2-yl oxy) - benzyl ] - pi per azi ne- 1- car boxy

R B oo pprinyl i phopyiamige;,
4y{B+(Naathlq3héMd>@Drbdezyl] piperazine- 1-carboxyhc acid phenylamlde
4?16;[3(%9%[1@@%”%53& ? EDX@Qf%lBSFa%Zr{em %:a?f)oxyltchgmzi p?\réﬁvlg)ﬁ’ﬂle
443l (a- F(Merivwammﬁéwlp‘mlzmpmm@twb bReAMY]-bDEhBSIE 2ZidRethyl
carboxylic acid phenyl am de;

egter,g ( 3- Met hoxy- phenoxy) - benzyl ] - pi per azi ne- 1- car boxyl
4t [_9 %Q\él%thghgfq*og}]m dlglge;:(%olxy% beszl] glp%razme -1-carboxylic acid

enzo oxy) - benzyl | - pi pefazine-1-c
pheby‘lamldat acid phenyl am de Met hanesul foni ¢ aci d

ol B BRE RGP el P B RFL i B by tamice;
433((Benbeln)3]diakdizBrplpiy pbereayd piperazine netdmpbiyligheshy |

st er 4- Chl or o- benzenesul fonic acid

Paepyalidey | car baroyl - pi per azi n- 1-yl met hyl ) - phenyl

l\zﬁe‘iﬁ@ﬁesulfonlc acid 3 (4 phen lcarbamoyl piperazin-1-yimethyl)-phenyl ester
2-[ (4- Qui nol i n- 3- é L per azi ne- 1- car bonyl ) -anin
Ay

Bengeresilfonigcacid @ﬁ&t%@h’ ag@cp){l-piperazm -1 yImethyI) phenyl ester

43an|6% @hib‘ﬂesgrfcé‘m%' eﬁtm Méﬂﬁ@%b&%,yﬂp.ser&w'gmemyno

Benzor ¢ Aci ot ass
phebgdlesdaér: n- 3-yl met hyl - pi per azi ne- 1- car boxyl i c acid

AU AR G Ginpsropine syPrevtopipalgele 3 fpotassium
sﬁu’)rl d| n 2-yl am de

lin-3-y hyl - pi per azi ne- 1-car boxyli ¢ acid
3F{94’ nglr]p.h,qg %;ylg}ﬁtmg piperazine-1-carbonyl)-amino]-be€nzoic acid (potassium

sAmui nol i n- 3-yl net hyl - pi perazi ne- 1- carboxylic acid
pyrim di n-2-yl ani de; o o '
44Q8enlinPBiyBptiybriperszing-tetaigdxylic peidapiridin-3-yigamidexy| i c

OB B SRREGr teserg e SR D 2 YA ESi 1
4e(Qu|domy-BL)dmeth§rl-plp@mzﬂme 1-carboxyI|c acid pyrldln-4 ylamlde

g@&@gﬁ@,% %ﬂw?xol (aiz;#%fge cargoxﬁ ic aglrdapzylnrr]rﬁdln a|ra é(g lic
4%&%{13 bjld.&]dﬂiswtmletrﬁn blp@ﬁéiﬂb{é—1 RidPB6aAt B lpyrRiih8X¥arhide;

acl di n- 2-

44B<gr1w£¥ @ldwxs:drﬁowm@ﬂwbpmeaqanwcﬁargowlﬁ@pm»ndm fiefamide;
4%37125?{@%)1& 5. %’e%yﬁ’%fde%i?ne 3: éQr@&WI@ acid pyrimidin-2-ylamide;
4-Benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid pyridin-2-ylamide;
4-(2,2-Difluoro-benzo[1,3]dioxol-5-ylmethyl)-piperazine-1-carboxylic acid pyridin-
3-ylamide;

4-(2,2-Difluoro-benzo[1,3]dioxol-5-ylmethyl)-piperazine-1-carboxylic acid pyridin-
4-ylamide;
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4-(2,2-D fluoro-benzo[ 1, 3] di oxol -5-yl met hyl ) - pi perazin

e-1-carboxylic acid pyridin- 4-ylamde; 25 WO
WQRM6H0iInd025 PCT/ US2005/ 047329 PCT/US2005/047329

4- Qui nol i n- 3-yl net hyl - pi per azi ne-1-carboxylic acid

pyri m di n-4-yl am de;

4-(2,2-Di fluoro-benzo[ 1, 3] di oxol -5-yl net hyl ) - pi perazin

e-1-carboxylic acid pyrimdin-4-ylam de;

4‘bl§|§olﬂf ﬂh@fﬁ?rﬁqﬁ@?@ﬁia@@io@ﬁ’d%ii@scia-@ﬁM?ﬁw-ylﬁwﬁd%-d

yrimd
442P(—Qnﬂ@fqnbemzo[g3jdlml1’$yylnp|trp¢)=mpemmp -1-carboxylic acid

noj - benzoi ¢ aci d;
pﬁﬁﬂu noyﬁmﬁ% yl met hyl - pi per azi ne- 1-carboxylic acid
4{B &rDibaomdeienzyl) plperazme -1- carboxyllc acid pyrimidin-4-ylamide;

4- D chl oro- ben |per r box ch Cld
i Ruinen by bmmRse RS S A Rans PR e
4: @@h@%wz gln@éthyi -dipérazk: ReibdlIfCacid phenylamlde
- Benzo di oxol - 5-yl net hyl - pi per azi ne-’1- carboxyllc

4%(314thCh oaaxﬂenzylgrpmmne 1-carboxylic acid phenylamide; -
4 ffoft-yRAFLORARAN- PRSI0 BoiFiBE X Ylehlage! d

4xBe(ri20MeB]dm«y>l beirpgthyl-pippezir- heatboglid agidl thiazal2-glamide;

3R p denzy ) pinsragine Traspasiinac wetybaYprd-amine:

4RBEMIMh@RQ' #ehzyl) plperazme 1-carboxylic acid phen Iamlde
- Di br ano- benzyl) - pi perazme 1-car lic acid

4(ng;iofqrgn-@1gm!)w-§med@zme 1-carboxylic acid pheny amide;
443 QSD(!){%%@%Q ? ﬁ .n@np@a"rsame ki @RS YHehyAEhdlde;

4-tri or oma
443(45DB|r@mo @nﬁylmpmeyaanaﬁtm&s]xydieraz:yd (p-toiflpeiomethy-phenl)-
aﬁ'l? %yl ic acid phenylam de hydrochl oride;

c? 4- Di br ono- benzyl ) - pi perazi ne- 1-carboxylic acid
4{{bBryhard-tedioxgrdalketaxydenzyl)-piperazine-1-carboxylic acid

PB‘?{&‘I n%ﬁ: @@2 rH?/ré‘i‘%zlhl glrlpggam ne-1- car boxylic acid
443aelm&rﬁofdéﬂ\lz9%hpe$azihémt&afbo>@|.@%rcmmryiarﬁ.aétr@zgvddmonde

acl d phenyl am de;

4'43lBBﬁ|2fb{2'N Py bRiBEaZINg-eaaxylis peid phenrlamide difwdyachioride;

4Pl PR Anp N FbBERAR] P eardite acd phenyiamide:
4€BBnio[143]diomt- -yirhethyl-pipeeazirce1 cﬁrm;xymeutilpbmnyiamldeies

al so _phar utically acceptable salts of the
h)é‘U '6'5 3% resented by Formula (1), such as of those

4%[b3ﬁllcﬁ@ﬂs@lmeﬂyﬂblﬁét‘éﬂﬁd t-atboxghic apitahlfRiosabhény)-
the specific conpounds exenplified herein 5 are
agdffecial |y preferred.

The invention includes also pharmaceutically acceptable salts of the
compounds represented by Formula (1), such as of those described above.
Pharmaceutically acceptable salts of the specific compounds exemplified herein
are especially preferred.

A "pharmaceutically acceptable salt” is intended to mean a salt of a free

acid or base of a compound represented by Formula (1) that is not toxic,
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A "pharmaceutically acceptable salt” is intended to
nmean a salt of a free acid or base of a conpound
wo apresent ed by Fornmula (1) that is not toxic, PRBUSE05/047329
2006/ 074025 PCT/ US2005/ 047329 biol ogically
intol erable, or otherw se biologically undesirable.
See, generally, e.g., S.M Berge, et al.,
Phar maceutical Salts", J. Pharm Sci., 1977, 66:1-19,

|ce|T|§'?r‘iit*6%?5bI% of &ﬂg%%?ﬁd&,&@'!:al%ﬁo%&ﬁﬂ%?ég @@ﬁerally e.g.,

ection, and
S\Ml Bnge!CHt ahd‘PhH@Aac@Umabaalteﬁom?ha?rreﬁaré9|7'6 66:1- 19 and

HAREP AR Bhf Bady PR SR loredtiors SiefentPl St UB6r Stl. P 1.
Weriruth h€.G.| E8Ye WVikdy-WeHi &1tk SHBA: IRurichlR002. Peecfeﬁreay,
irritation or all ergi ¢ response. A coppound of

pharmafexticaly agapririle galls are those thatare Pt)a%@m'%g'@@'baﬁﬁfect've
afid SHUftdvie 'f?r%dr%a&%fkpthg C}%@Ges ef pQR—:IrFPS WHRESt lchdUﬁ toxicity,

uncti ona groups, accord |ng y react wt
irritatior orcllergio resprinseorA corgpeiind bakersulaid may persegani c

s@@glggn g%Eng @r%pﬂsa E&ﬁlﬁﬁ%l?&%gﬁ&?ﬁ@@éﬁﬁd&@ﬂﬂ& of functional

grupspaad becardirighy feact wille asudriséres ingrganisdrioagardic bases, and
_bisul.fatg@ syl fites, isulfites

hat es,
TRESTG ARG GETRTIR BE R elodBr™ Bt s LAY Srablable s,
E&Eﬁ@lﬁ??%ﬁbﬁh@éeuti@ﬁﬂ)ﬂ%&%@é}ﬁé 88its Fitludlel ffateN HOFIstfstes,

i odi des, acetates, propionates, decanoates,

bisuffeipsasditesabisylfifase Shospliates.esonahydregaphesahades,
AR ERos I ALEIAERos B84 2hRARspRaRel Abrices, bromices,

iddiohes, abei:atesmcaaolea;tesmaopneatawemrgmtm acrylates, formates,

ne- 1, te benzoat es or ob zoat e
HEEHTES CAb RS Repioq SR unopidles AeHtES ThaRnateses.
sU&:ﬁ@éybﬁlbw%GSseﬂﬁtbtbﬂ ﬂlrﬁératéemnﬁa]é@tbesbutyne 1,4-dioates,
Xyl enesul f onat es, phenyl acet ates hen%/ylgéopl onat es,

hﬁh)éﬂ?yi‘ BeAigates eRenzoates chlorobenzogtasa nzoates,
dbﬁlt N8yt M%at @o%yberZodfed! ﬁ{ggz? Tyb@ﬁi&ﬁ&@%hthalates sulfonates,

ane-sul fonates, propa nat es
xyiapesuifwlnet@ phsuylamtatass pherypropinates, henylbutyrates, citrates,

Ia%g%?%r\ﬁﬂgc?rlog% Xra st Itggﬁofé?éq) %r’ﬂ'gte%f nfegﬁgﬁ’é @ul%r)ates

ppiwnﬁaalmﬁatealda)phatalam dlsutfosatet, maphthalepe-Spsulfethatps, and
n&r&q uitable nmethod 25 available in the art, for
ﬁfﬂ%s treatnment of the free base with an inorganic

aci dif thé uampaan@bﬂ F@ﬁﬁul@r(l)(éoﬂféu% a 'b)é@lfcqmr%@;@rf? tRé tbsired
sul furic acid, famc acid, nitric aci bori c

pa@macqamalbh@ﬁqe@tam galt ey heherepakas by anysuitable method
a%%ﬂé . RE 1 dér“éé{éggge t?&ﬁmgﬂt ﬁﬂh‘é Frdt5A% (ﬁ@ﬁﬁ%h%&gbﬁm acid,

propi oni ¢ acl’ I'c acl acl asco
such as hydrochloric acid, hydrobromic acid, sulfurlc acid, sulfamic acid, nitric

acid, boric acid, phosphoric acid, and the like, or with an organic acid, such as
acetic acid, phenylacetic acid, propionic acid, stearic acid, lactic acid, ascorbic
acid, maleic acid, hydroxymaleic acid, isethionic acid, succinic acid, valeric acid,
fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid,

oleic acid, palmitic acid, lauric acid, a pyranosidyl acid, such as glucuronic acid or
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acid, maleic acid, hydroxymaleic acid, isethionic

acid, succinic acid, valeric acid, 30 fumaric acid,
woraloeni4o2aci d, pyruvic acid, oxalic acid, glycedT/vS2005/047329

acid, salicylic acid, oleic acid, palmtic acid,

lauric acid, a pyranosidyl acid, such as glucuronic

acid or 27 WD 2006/ 074025 PCT/ US2005/ 047329

gal acturonic acid, an al pha-hydroxy acid, such as
gHRRHROMIE 2B, @n eﬁbﬁé—h(}dr@‘ky deoﬁucﬂ a4 hﬁn‘d@h@ﬁbla; citht acid, or

am no aci d, such as aspartic acid or glutamc acid, an
tagtasiesacics anaamino anidisuah aseaspertic apid ar girtanistanid rearematic

[ [ qa [

o fool PREADIE 286 PiacBlosfbERAR GoiaZfiethtnBicditd. M dhpamic

aaudL d suﬁomretdcahsaulh bemaurylsalfehic amdephalneeesdlﬁumc:aam d,

or, the . the co und of, Fo a (l) is an
mthanesulpracid, ot ATkEE NG ad. 8F Medl bl ¢ acid. the
desi [f@5e BORPBBRE Of FeahllY (AGS aRkaI, uanhs araarb&eync acid or
prepared by any suitable method, for exanp

suifariie gk therdeskedrrhasmassulically ncgﬁptawsrsgaﬁney / be prepared by
oHEI o PO AR i
ogganihbas, ashchyidranuardme primahg sec&rdary [or testiagy) i arealkali metal

exampl es of .suitable |ts i.nclu api c. salts
niRERbIsq o Rl mp adeerde o s el GgRe Samples of
saitah| @ s BRs indlidedrganiedaho datiesd fromcamiporidss suph Iamylysclne and
secondary, and tertiary amnes, apd cyclic am ne

aEgiRine sRMBNIR; | CARRoTILeS, @war BPRRIEHY IMayy HaeGAAREY; a"d tertiary

agﬁﬁééﬂ%'nura?cn@a#m@spgﬁaza@senfw&nln%@r BVRIRIY, biperidine,
erived from sodi um cal ci um 15 t assi um nagnesi um

medplgelines end mmmazmepmd inopgamnic sait&ﬁﬁrW@mfroan §0dliuﬂh icglaium,

pé@%lsigﬁ’ ﬁﬁéérg%a‘?“n;@‘éﬁg Irca 9”"@&:‘%’3’%3%% pdr@rhpﬁjg'i 0 ﬂP]'leJm'
conp®ha disfen}loﬁtagsuﬂeﬁaté:t )odtraditendma nanth%@ emlplmgf‘lfng'rpans a

r r a copmpound t hat ow n

B araeal ashepttid Bliies S BRdRmPdigs 5 TobRHiA M The term
";ymmqv'naeﬁmsc@ BRctiPdordt aldbsiiheséPtO8b6ahd nmcm@wmgch

as sol vol ysis or physiol ogical conditions .
agministiafiasntoresykied wiglistthe sopmppsnglin givea ﬁrthemlcal or
PR BaieaEp/cRe L R aE Subd Rt °5P®54?b"g@'ﬁ‘al*é"%f%" (g0 2
pt‘dthtlg o8 bwtg bltomnght:to frh ysladagicallpH/isi avngeded bd th,e cmmpound of

th N i table for .ad
FREniRd LA BB agetcH e AR e Bt € Atofiig haPl not
t$6d, Ddlb§ibalfnietdMs PRy, aF bﬂf@nﬁ)fseﬂd&blb@ubhlﬂ/ @Isudtabiy fog administration

derivatives are descri bed, for exa in "Desi

qamgoqqpé%ct lpgtrative pmg:ﬁgt,%r ar they @,n anpgygparatl%n o? suitable
g@'der.v atReS e R stitsdd, #s S@MRALINASDBSYA ¥ PRIdRABEN @d. H.

aC| reS| e, or a

Bundgaard, Elsevier, 1985.

Exemplary prodrugs include compounds having an amino acid residue, or a
polypeptide chain of two or more (e.g., two, three or four) amino acid residues,
covalently joined through an amide or ester bond to a free amino, hydroxy or
carboxylic acid group of a compound of Formula (I). Examples of amino acid

residues include the twenty naturally occurring amino acids commonly designated
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pol ypeptide chain of two or nore (e.g., two, three or

four) amno acid residues, covalently joined through
wa@eooaniges or ester bond to a free am no, hydr ORGT/U82088047329

carboxylic acid group of a conmpound of Formula (1).

Exanpl es of am no acid residues include the twenty

naturally occurring am no acids comonly desi gnated

28 WD 2006/ 074025 PCT/ US2005/ 047329 by three letter

b§ YireelIsttarsywidis 8s wét Rgdr-RydBk@rolivs, HydeExgKXEInNes demosine,

denosi ne, i sodenosi ne, 3- nethylhlstldlne norval i n
'%95’?5105’!% @ﬁ@etf@rﬁvﬁrﬁh%nﬁa@mybef@ alanige, gammag@mingbutyric acid,

teuh@rﬂb?ﬁcsgerﬂme errnpro e ﬁ\@ﬁn&ﬁ@@'sgﬁ‘b

suI one Itional types' o gs may be produced
for Addltranaletypeg/oﬁwpdum mayde mBoduaed, farribstapte, gnycd,qrs/atrzing

e B! dolRa Rt oMy Foe i E e SRR B Ky ety
E&mt&rﬁlanﬂﬁembbud@thﬁgé dgtiveahiroresammbeias pnmadwc:y ealkyl amines
KGR TN M I KO P

h%r@é)}c?o%lmbr HStefrcSé}W rind ﬁro?eﬂ%th%ﬂl%tffﬁfﬁ 1B Betefdatoms where
least one'is a nitrogen atom Preféerred ami des are

atileastene fSrfbmtf@gﬁﬁ @item. @[efell@d(ﬂﬁlldﬁﬁ ape dadyed Hemramemonia, C1

L i T S

rrﬂ:mﬂephefaajkw Gliyﬁ:arquyyzlyb&henyd aid phemyleﬁi, eauqt)assers Preferred

eB ?%@pﬁ@g hbe%%%é%rﬁgh?%gé lag%yr}%e B@pﬁbedgg%aggva%zmg free
hymlxy@rdlgashﬂmgsgwpeaﬁcﬁﬁdmgheﬁﬂmma@@ ®hdsphate esters,

di met hyl am noacet at es,

dbﬁ‘%@}z&'ﬁﬁ?‘%%ﬁ@}ﬁéﬁ r@ncbszwv@aﬂ%y@ethﬂprmrwyi% following
PRICRRGELY SiEneaihogd oLIRE i Ak PASy DBIERY el 1906, 19, 115
Gayblaroatys darivativenof lydoorysamhgmir csgroype imbypaled iyieds prodrugs.
AT MR R B B e o
rorg@tie a6 drogs .0 Dehiyatizanivn Gf OyIDXQYrédtydDacy oy fmyéthyl and

§acy| oxy)ethyl ethers, whereln the acyl Sgﬁr 8 ){
Qfe&"% eihyyatherst WPefetHb%heo@Fa/ﬂ BSPUPU“%B&%%IM& rt APtignally

?Bstﬁ@ﬂé@ vﬁfm&ﬁe oPFRoRE effer %ﬁ%@‘df"da?b&é‘yhé’ acid functionalities, or

unct i onal |t|es or V\/nere t he acy group is an am no
whereithesaeyl geasipde sorarbiag agitbester as dasibedsatfaye, isalso useful to

r re
VAT HOIRIG R bl el Bredh Y BSoreBIR UoRreat
Gmrr?esgeagg a5 0Ffle@ aiﬁhev@tahm e danvatieed as amides,
S onam des or phosphona t hese rodru
SH'E?’@W@%S REPH Pﬂﬂ'@%’ﬁé‘ﬂ? ides gh gﬁ‘@éﬁéx? Hgdﬂ?'ﬁbegm?é(r'”gorporate
p’?ﬁnéﬂ]@m@ %rtﬁ)é}X¥H|r% 8 @!arftié&(}ﬁd é’éié"fdﬁdtlﬁﬁalltles
ar maceut i cal active metabolites may al so be used
| nt Hbamm@a active metabolites may also be used in the methods of
the invention. A "pharmaceutically active metabolite” means a pharmacologically
active product of metabolism in the body of a compound of Formula (1) or salt
thereof. Prodrugs and active metabolites of a compound may be determined

using routine techniques known or available in the art. See, e.g., Bertolini et al., J.

29



10

15

20

25

30

the invention. A "pharmaceutically active netabolite"
nmeans a pharnacol ogically active product of

woredoahbodoesm i n t he body of a compound of For nub@r/($2009047329

salt thereof. Prodrugs and active netabolites of a
conmpound may be determ ned 30 using routine techniques
known or available in the art. See, e.g., Bertolini et

al., J. 29 WD 2006/ 074025 PCT/ US2005/ 047329 Med.
A@be@hew%sﬂﬁo 2912648 Bhavharal eU. Pharm.JsciPIegmses63e), -765-
1997, 86 (7)., 765- 767; Bagshawe, Drug Dev. Res. 1995,

787, Bagshayan Drag Qsv; RA§v199:§ 3. R86- 23@9§nd0r 1lv. Poug Bes: 1984,

ISLDRI31 P, 0L O SR & S Tond OB arsen

Dige RyngamcaApipldavieh op FPEcﬁdruQeKrmmggM gh abd DeveRpraint aélqugsgaard-
eds., Harwood Academ c Publishers, 1 . The

Lé‘fﬁ?ﬁcﬁiﬁ&s%? HaruepdAcagenisd ‘{tH'éh?rs agﬁﬁaceuu cal ly

accephgl&bﬁ]p%@h% of FSHﬁuIERP)%Wd' thair PHaﬁﬁ&@It@Qilyeacceptable salts,
Erodrugs and pharnaceutically active netabol’ites

aonacasticalyy gcceptapie peodrugs, andephareasautiqally @stivye medaholites
(éﬁlgt‘,ﬁ{}el)gﬁggéﬂg g:ri’gt:\é’?e% nit fg(e}eﬁ i} an’@ed{éh&%soéAAnqnhlbltors in the

vent nvent
nreth ddsdsf thenn\zlélntlbhe Tmee;gelmwmagrbeplwdentthe)mvehtwmmedm& for
condi tions, di se ses, or, disorders nedi at ed h .
i Re HMaT Rt BIeVEBhaN Bl MBI CoMpTS, Giasaae S, o lgprde mediated

tHtea§Hh intRsitidiebemaddudien o FARGE @UEh 38 thesd 86sdribeaMerdin. Agents
may therefore be used as an anal gesi c,

apeqreingrtattae invention mav theeforghrusedas an AIRIIRSIC, or
di :
n89rg> dﬁﬁégi% 't‘é%da%@g@ﬁﬁé sl 5 gFQ@ﬁ’t\'édegFlz%p | seases

ers | anxi ety
di soEdemplaryeatedm@I d¢osditiors, si,lseiatsesaammmsordersrinctuqa anxiety,
scl e and ot her ment dISO ders
P& BB tice Ho A PIRTy D AR, Pplessoipsls Sha otmer
nibveaase disoRders PEIV wastnesyriromey tldsedrieaé irjligpstyoke,
Ni emann- Pi ck di sease,_ Parki nson's disease,

AFYATRGE Bisease pigasy. dpuretteayndrpme. gatepsmlfigmann-Pick
alieasd, ParkmsBRisQlBede, AiEndibhsUhaned, oplig i @dtis, URGmune

sexual dysfunction, post traumatic stress disorder,

uweitis coysitamsof shepuiihdranalgausee, phasisasexmal dusfuagfion, post-
e ' [ osed wth or

tr%ﬁ%ﬁa?g s%ggd s%r&érdgé%eﬁrg&a?g%sc‘%s%ﬁgl ‘i on nedi at ed

t hr oligbs, Finé\ldhacrhameatmal ddemts trexyrbe’ tisexhito' treat sUbjeetd dinghosed

o o 5Megiih o & Bisapst o coc e PR ORISR TTAAG aclity. The

t&rHDItRG]" csrovcretahﬁg Pay @@eﬁﬁh@fe.refsﬂm@hua@ tdretér fohinaipftriatién of an
or prophylactic benefit through nodul ati on of FAAH

agent o qopnPoRitios ofithe inveetionée asppiacsfaighe armoserdefiagting a
trh GRS SHophIBERY Bdrit HGuSH RRYdERRIoRTof FARSFSBEVHY. Treating
includes reversing, ameliorating, alleviating, inhibiting the progress of, lessening
the severity of, or preventing a disease, disorder or condition, or one or more
symptoms of such disease, disorder or condition mediated through modulation of
FAAH activity. The term "subject" refers to a mammalian patient in need of such

treatment, such as a human. “Modulators” include both inhibitors and activators,
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the severity of, or preventing a disease, disorder or
condition, or one or nore synptons of such disease,

walz@endwes or condi ti on nmedi at ed t hr ough nodul aedDUSH5/047329

FAAH activity. The term"subject"” refers to a
mammal i an patient in need of such 30 treatnent, such
as a human. "Modul ators” include both inhibitors and
activators, 30 WD 2006/ 074025 PCT/ US2005/ 047329

b ,
RS SabIRASDIEE B oSl SCABIUILE gy B RARE
dEMIéltmemrakmmregnﬂataﬁAAH texpreasldn cnaclivibt, @ .nd "aetwators" are

ound hat incre vate, facilita

CGRRBITTS e eiph s e ate, BRNaE seineli28ics bJeBulate FaaH
eﬁ&kbylbh)br achvifjccordingly, the invention relates to
met hods of using the pharmaceutical agents described

her efRcardinghe dhe NyBNten eelatra do Brritods ehing e pharmegeutical
ééﬁt@o%sc%éd)ﬁﬁl%r n tr&&%’b@écﬁgcg?ﬁﬁb@éf\gg%%E_“ngr CIFegrAﬂih

trvity, anxi et
disatdergr ¢osditide mednateﬁltammghi FAAH activityy eneinas.diasxietye psin,

stefatisoraf. b RS i an SRl R (s ShBRE~ .
nﬁfltlpllérgdlbﬁfﬁ|s)00ndltl ons di sorders, or di seases " For
exanpl e, pain associated with vari

and SyapleEs 8r d&ﬁas‘ﬁagﬁt%eweuat@nosmt%% ingludled W@t}‘@st 8'scope
of *Hﬁé’&l&élaédn\dﬁlohléP@%oRfer@%r'Hléera%ég abtg dahdbid pain may be

H nodul at | ng gent accor di ng to the inventi on
asmmta@ witneasioug aliseaspe endsisaaderseapdimay icrlude yetious

e @bgles E?Illfsrt)ljaﬂ@% ﬁ&% dof g%inutrrgatgﬁl'emgac Zﬁ?’pﬂ:—ho&i&la&\g agent

peral gesi a,
astardig tbdhe nieatiom dwlndy camej painppostapé&rabiae rp,alme‘dkract pain,

ai n, scul oskel et al pain erj pher.al

sBip o SRibpaaneyiscat Rirerapsla. GBHUEalr depgacne including
sﬁé@ﬁ@&iach'éeérﬁi Bfyrainel loRbdckpamt heak paml mustliMskeletal pain,
wast i n? syndronme 1 ncl udes associ ated ' synptons such as

paﬁmﬂra reyrgpathiprin acaydeal nediopaiie Raiy, pedwgeeperative disorder
ré ALY 'arfoor'heﬁgtt i 2 YISV @gg@% Hcﬂ‘&%@?ﬁ%g&%éé‘é’oﬁia%d

reatnment of nu e scl eros ncl ude treat nent
spihpynpsuctsas appetie legsoatd nausea. arkingen's disssise,includes, for

e b e Ao s FERRanleld g ardor i REferctis may

|rﬁt1¢l£ﬁecﬁee?ﬁ1etn0 ﬁﬂﬁytﬂﬁt@ﬁ\@mdm SD$pasticih\aiesesyenic ﬁarasa:@ntrmy)am
due to chenothera osto ratl ,  Oor op
oF Blagdegdysfuacion. SunpRlinofatug Bithdra naa/ss%ﬁew%bmﬁgﬁ

ekambld %dbﬁﬂ?ﬁ"t’ BFiatd Pbrfic&ined qha?ugeragor%ﬁ@y!; ﬁ&amz due to
Tr eat msnt (0] cancer may | ncl ude treat nent of i oma.

clsemethetiapyo ndstaperatieu deopipisk retptedrpaeses. Treatment of sexual
dysfunction may include improving libido or delaying ejaculation. Treatment of

cancer may include treatment of glioma. Sleep disorders include, for example,
sleep apnea, insomnia, and disorders calling for treatment with an agent having a
sedative or narcotic-type effect. Eating disorders include, for example, anorexia or
appetite loss associated with a disease such as cancer or HIV infection/AIDS.

In a treatment method according to the invention, an effective amount of a

pharmaceutical agent according to the invention is administered to a subject
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sl eep apnea, insomia, and disorders calling for

treatnent with an agent having a sedative or
wo2a0e6/0t4025 t ype effect. Eating di sorders incl udeCT/f182005/047329

exanpl e, anorexia or appetite |oss associated with a

di sease such as cancer or H V infection/AIDS. 30 In a

treatnment met hod according to the invention, an

ef fective anount of a pharnaceutical agent according
stfferiefromvg ifiaghdsed aatHBViHg§ehesl disease, disgreiet oddondition. An
,2006/ 074025 PCT/ US2005/ 047329 suffering from or

%ff%»‘@ﬁ%@@l?uzﬁ‘é MEINH N AR ofese suff 'Cl?inég}@%ﬂerépy bring about
2 BeSiiedRerePRutic 8L bRIEYEE ip BRlSH n BRASTWRER TN |
trebtmergeuti ¢ or prophylactic benefit in patients in

need_qf C t f

of tﬁﬁe%tb {}'n&élftg IF%%F%QEH}%% %tté ftg%rm'ggérﬁ |r9ven(?|8ﬁ§§ay be
asseredined bwblhmermalhlorJe soreh hedﬁodselmg d@semstmllatm\ stddiee or

escal ati on ies or clinic trials, akin
ofihice BehorLp kAR Pl eonaderahen fauting Tactdrs. aud ikmaHe or

rélﬁé”o? aBmiRSPAtNSe cﬁfb? QR 1iPary i prdeb¥sKiMetidsst the agent, the
pharmacoki netics of the agéent, the severity and

sewerrity endicourse afitee ﬂt’ﬁ@nfd%fror@@ﬁdmpﬂ offie subiect sipredeussor ongoing

o 5 48 OO S0 iR g M oo

the teeatingprmsysarcl An exAmpiacg delsansylnctbe eange ofnfrd)m@hoahgé)m to

f f 00 bo
oBrud(ind ot dosBtgenid B ig s )y ifeRadiRy. aBitebh abou
0D 10D hgfkg gg@f éByut Pto :a@mg/kgltdép |r35|nrguz! &odidiagd dosage

single or _divided dosage unj (e D, TID, QD).
upits g7@JII,2gTI|QJ,@Q Egr p|7|0dg pgmpoearp gIHQQ;atp\@ragge for a suitable

d@%‘%é%?lln%uﬂl{slsqgﬁ‘tgﬁgm 680 bBolif 1"670%90?? alg)c?tgg).]% g) 8haitt2 5

ay, or abou 2 to about 2
gidgyr ovenent of the patient's conditions has occurred,

h . ' . .\ '
o nPORG BT eBr ki Blier s hMIOR; bt ¥elfes. e dppgmay
bé gt for preaghiativesdrr rabintenanee tiwlttlgegl?ﬁc\)/rg?(agqﬂel Ctad dosage

of Tne ER146Y F ROMIIERTGT O POl Gp R A ucod et unchor of the

st\P[Brﬁé N8 G lefd! 2t WHicHthel desﬁléﬁmﬁ ety 6r BY@BRylactic effect is
eviated to an appropriate |eve treat nent may

maiatainedpLh cawrse, fbsymptomshave bmﬁlleélatm o an epeiepriate level,
trlgéﬁnﬁ{:ﬁgﬁﬁgy @asaed dl’-"?tﬁ%’tg ﬁ{a[?éheﬁb\??ﬁi wjn‘%m{teﬁﬁﬁférni f‘r@ﬁﬁnéﬁt ona

a agen the 1 nvention

Idvg-tesracbasis wmrbamatecarrence bf sﬁb‘pmmb tional active

grggppnuggaﬁ(lmq tﬁg %gterqt%aotfqeg ?nv%ntut)n Fna?/ oevgsec |P1dcotmt§)|nat|on with
additional active compounds in the treatment of the above conditions. The
additional compounds may be coadministered separately with an agent of
Formula (1) or included with such an agent as an additional active ingredient in a
pharmaceutical composition according to the invention. In an exemplary
embodiment, additional active compounds are those that are known or discovered
to be effective in the treatment of conditions, disorders, or diseases mediated by

FAAH activity, such as another FAAH modulator or a compound active against
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addi ti onal conmpounds may be coadm ni stered separately
with an agent of Fornmula (I) or included with such an
wag®ah74ss an addi ti onal active ingredient in aPCT/US2005/047329

phar maceuti cal conposition according to the invention.

In an exenplary enbodi nent, additional active

conpounds are those that are known or discovered 30 to

be effective in the treatnent of conditions,
aHbfher Bfpet as%cryté@@ﬁﬁsh@sgh@h%d cBGitiRATAEbH, W disease. The
such as™anot her FAAH nodul ator or a conpound active
cagdination ey s¥ve to g1cogarssficay (6SROBING in tha sorwyination a

PO b8k AREALRNAL oAb zorapo o e
inveatieds deefebse @np o(ren@e sidyy effeuts Ust degréaset the required dose of
i PaRTLATERRUTD ortg agURn. 42 Boe dlushues erboament, 8"

cbmyBBitibA Bbcordffy BARE iIREALBA n‘?@%f SorithirRf drafibie aditional active
decrease the required dose o t he agent according to

ingredientecpigated from epieids) N§§«JD%\(¢ ge iupseieNneyriooxygenase-2
(GOTREhhERt <R SFATAbRAChD JHBEphNE T bR ciRae) " one
aoptaminephdiSanB®=aspiring. , | buprof en, cycl ooxygenase 2

( COXs inh bi t adnarox abape

br ek aoRnis 4 dtye Ao, AR LR Ghaned S R RE Mt with gne or
mdte oﬂg@rgcﬁv@fngtr@@eh@vmdrmma@é phasesbeuit@mModitibns of the
combination with one or npre other active

invegheri Arharmageytisahtpmapasiian Phiftedyentian cmpings: jasneffective
affounP'8f a ﬁﬂ&ﬁﬂééélﬂucar“aé&ﬁ‘eﬂ?&@&&é&ﬁé wit? wmwgh@h, ghdtde

I nventi o rises ectrve anount o
pbammoaﬂwwce@m ekeipigotor dance with the invention;

szmd ?\ RQ%%&%%#&I‘I)F%J%{&D%: g%l @19’ rgf%?’s Pd.r g;lépgéﬁg@ghat is not

phafrmBceuy y Jacce eXci pi én

t@«d}fbﬁcﬂ@@@anmatoler&bmt}r othexwise bidlodiogllycamsutable for administration
into]erable, or aoth se bi ol EE caII unsui

to,asHhiest sieh g& anyige SE BiABES, aeqREHOR '?aﬁf”]%’@ 'Ca?compos't'on

osatmwge%sea%eﬂvémcle @é}ﬂénmiﬁQJ'iIQé!rthé'faéiH’cﬁ@édlrhlnﬁH!ratl@h of a
otherw se used as a vehicle, carrier, or diluent to

phagnacaudical agent ﬁndtﬂnaitls @ﬁm@ﬁt@e thergmithc éinamms agexaipients

irﬁ:ﬂfbetéa&yhsczege UQAISUE{F taha v'a:'ﬁg{f?gﬁi and rT?,/pes of

EXCI pI ents carbon
stancls elitlese vdarnvatu&ssg@ahm, \mgetab}epefhs arﬁd pslyathytene glycols.

cell ul pse erlv el atin | e oils.and

pol yBerulieins §b Sharfaretiich| cqrapRalias eghiaifind bne or more
de@gé@@ﬁJ@ﬁ tﬁ@bh@ﬁﬁﬁ@édttdapagerﬂ@m:a’y e B@p@?@i asin Uﬂable
dosage units of the pharmaceutical agents may

PBAGPAREsICAL P NS BaHI COMRVAIRSIEERTIORSS BRWIOIaiRE Snomor
aG TR RFihBEe SRABA irfiiRSard Oh & CohpbsitiokS MY 1Y administered in the

inventive methods by oral, parenteral, rectal, topical, or ocular routes or by
inhalation.

The preparation may be in the form of tablets, capsules, sachets, dragees,
powders, granules, lozenges, powders for reconstitution, liquid preparations, or
suppositories. Preferably, the compositions are formulated for intravenous

infusion, topical administration, or oral administration.
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25 available to those skilled in the art. The
conpositions nmay be admnistered in the inventive

woriohod®2dy oral, parenteral, rectal, topical,P@ruUS2005047329

ocul ar routes or by inhalation. The preparation may
be in the formof tablets, capsules, sachets, dragees,
powders, granules, |ozenges, powders for
reconstitution, liquid preparations, or 30

SUPPP&H bral aeﬁumamfow e dompdehdsTRAS irviePtin @6 be provided in
formulated for intravenous | nfusion, topical

thedfiermi of tialletsdr, capsulgpapr agiaisalusion agmeision, 95 sygpension. To
p?eg)%% tHe* 0P e &Eé}%‘ﬁ&qg%gééﬁﬁg m???ﬁ‘?&f?rllulated_to ield a dosage of,

nistrati e CO e |nvent|o
e . dvord extbouh 0 108eto fatmont 60 mgbg daily, or fnoapemtd@ 0©to alsoui 20

| uti.on, emnmul si o Sus SIO repare the
i e hpe iRt Shdita Plo SRR HEFat Y oF rr at ed 1o
yi el drat tgIeRABaPincludd me,ad‘th/@l’ﬁg’ﬁ@l@ht Xl with pb@uﬁac‘é@tlcally

ng/ kg dairly, or from about 05 to about 20 5
ae%ﬁntybleaxcmnw SMEEs diert dlyoa, (S GOmINE a8RIS, Pindhaspgents,

IJgﬁg%ﬁﬁanggaM é’tgﬁ ng fbgtegg Q&gc))(riril?ﬁéé?é“t? NoldAneeabeMtd Bnd

I'ents such™as inert
prisenatives ageeﬁsntsagﬁaate ingrtai@emleclude isatlivg ag@meleium carbonate,

S| 698 LR RASgR TRLEEE My 0ESl, ALY B cotose
nfagnesiahesieaedte, rﬁwahhn@mlssorbltéluded tudiiken BExamplahcliquid oral
S SBieERs Slyga eIk IOl BRI SRR KB St chegedn

?Fr@lﬂfo%‘ée(P\ﬁmnébdl@ﬂn st&reh RjlicAlate anfrddr9sthilike cefnes®| aHidyalginic
id oral  excipients 1nclude ethanol, glycerol

aciease sufteblerisintemtatingagents. BIORg JgANs Mavivslide starch and
gélp F) lThﬁngﬁEQélﬁg%ré:%Ht % yeg O{ﬂt ﬁraysrﬂecrrnggf]e\!ﬁﬁm dtbB%te, stearic

ul ose I'n'c 'acird are
adudsorrtaleg lfdesigdatertabletSmagibegcaate with reayaterial aden as glyceryl

t h l.ub t t
i Rslr e e e dele oY b ESTRLDE i e Yastilptastinal
traal, or mdy tsbeﬁcbdt@dwnwmw ér&bhcbﬁatﬁﬁig/ be coated with a

mat eri al such as ycery nonost ear at e or

di st @apa@'esw Qral %@m@b%tr@lt'aﬂ infuqe, handeandseft 8@ %'%§¥P$+él?3 To
péﬁ% Ih &aun eg §984 efttive H@;réd]eﬁnhsplb% R84 WS a solid, semi-

or ora admini stration inclfude hard and soft
sglq;i axnhquuda*ﬂgahESSOfn'gelam cppsylas maydpejpwamd hy mixing the active

\Y

oGERAEh G A5 P81 5E BTVl MSER, Pl g fmicure
ofrmpnbeanar digdycedidby ofrisb(dmtlghalhefaﬁl}cacmls polylghgeldnelgiycm 400, or

Watfé’ a ojil such as peanut oil or olive oil, liquid
PEREYATG HYCU mi xture of nono and di-glycerides of

shor t jqaiti fBr bal b mviseRtiondRhy 8ehi iR rél ofcsiispéR€londrsolutions,
emulsions or syrups or may be presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such liquid compositions may
optionally contain: pharmaceutically-acceptable excipients such as suspending
agents (for example, sorbitol, methyl cellulose, sodium alginate, gelatin,
hydroxyethylcellulose, carboxymethylcellulose, aluminum stearate gel and the

like); non-aqueous vehicles, e.g., oil (for example, almond oil or fractionated
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propyl ene glycol. 25 Liquids for oral adm nistration
may be in the form of suspensions, solutions,

we@ob®eT4ns or syrups or may be presented as a BIEHUS2005/047329

product for reconstitution with water or other
suitabl e vehicle before use. Such liquid conpositions
may optionally contain: pharmaceutically-acceptable
exci pi ents such as suspending agents (for exanple,

cééﬁrﬂitbﬂj profmidnd gIF«SJ)I' BIh9B&Icolfe Hr Watér: Brétdinfatives (@t eRample,
hydrox et'hyl ce [ ose, carboxynethylcellulose

rraﬂtmthﬁ erﬁpsw @at‘ryé!f@y@@nZ%ma of Iserbi¢ peid). Waitng ageris $&ch as
d oil
bRt 311 Seireg, AaborioBly SRR S0 {5008/ 047520
cocomnhbé agents,of phis priytemtion gharcallso betei@rhin'r:slt&redddy r@mn-oral routes.
t {] f
eEEkShnel, b ok B e B Ay Sl e

s@gpdsiehl. 'F oY parenteralfusdemicirithg intraverduzg .mranwédmarng
agents. The agents of this invention

Irﬁwm%@él &4 SH?"W@HGQH%'IOUF%N& agerstSpéﬁﬁ/eewaﬁﬁﬁ'%] mapbe
ihStOH8 JaB¥oRE sbiatichY é'rtﬁﬂs feﬂéloF\@C&ﬁ‘I‘ered to an agggopnate

m nistratron as a supposit |p For parentera
pHrm1dJ|dotq>g|QItmqravpammgerally]awﬁpwdalodr Suitable aqueous vehicles

i nt t, :

8t S5 Sha ARG AR LS pubh oA e

pﬁeasleutegomajr?tndcmsfpeﬂsduoms dmibdles edldepoeablaane%tlmnl c&tv;a:es in
an SOt oni | era C apbl e Ol

rhih-das asuifls dios MRS e RpiSRais, Gbse Mia Bk  on

mﬁerdvﬁpfoem § soMIfom 6MpralddihRentPhitehthhEdPbavubéd Reprepare an

presented in unit-dose formsuch as anpul es or

inipeiplle dermeulptipracliisfatiugvintusion dasesimay rangsseomabeyt 1 to 1000
uaﬂ}@ﬂal‘r’@\t,\e% 61‘% enft,ré)dﬁ&g{d %gthq] h%c%ilbg\t %rﬁé}so%e?gypteﬁlgg

I'n"a S0 mor DI e~ CONCEnt I'a
argindomssetdl npinafearte seneral dagxt abl e fornul ati on.

IIIutrat| i nfysi on dgs esma range fro bout 1 to
1000 %tOQIQ@EPﬁWHU%téattS’P aaents gav.eempgedwith a pharmaceutical

chhRr GRS RUhE&Rtationr dfi bouPy a%s, B BS61todY, bﬁaﬁlq"@ vehfle. Another
several mnutes to several days. For topica

mediel ofiasiministesing thﬁ@gagmfstherﬁyfebéowwthe@ Ratch formulation
ier at a concentration of about
tcggqé %% "c?)ﬁz%l df@%% drug to vehicle. Another node
of aAgemhssmay alhqntameelﬁgeradmlmstare@m meﬁmdsmf thiaynvention by
or nu 20 to

infelatobr Y2 Becaeal e upbistnad Ve ey Kitn s BPersh Spptaining

arg@,hb@@sca@rfert his i nventl on by i nhal ation, via the

nasal or oral route g., in a spray fornul ation
al soExompPEYAagNts useful in methods of the invention will now be described

by reference to the illustrative synthetic schemes for their general preparation
below and the specific examples that follow. Artisans will recognize that, to obtain
the various compounds herein, starting materials may be suitably selected so that
the ultimately desired substituents will be carried through the reaction scheme with
or without protection as appropriate to yield the desired product. Alternatively, it

may be necessary or desirable to employ, in the place of the ultimately desired
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a suitable carrier. Exenplary agents useful in nethods
of the invention will now be described 25 by

wo efoendroee to the illustrative synthetic schenssr/ii$1005/047329
their general preparation below and the specific
exanples that follow. Artisans wll recognize that, to
obtain the various conpounds herein, starting
materials may be suitably selected so that the

substitidritel ¥urgisie rge@hpswmméylw&&nw lthrolgh &teé Fdion scheme and

t hrough the reacti on scheme wit or w thout

rqnl@ﬁ 2% BRPTREIaisoVigpihedesired %Hbét'f&eﬂheUB'@§ﬁ PéhffW'SG specified,

\%jrié%ﬁ s Atel Y 4G frie\ﬁee{%ve if ré’fgém:\étg offRGRSERry or

eS|rab e to enploy, 1nthe p ace of the ultimately
S@ﬁﬂé'\?‘ 35 WD 2006/ 074025 PCT/ US2005/ 047329

|tue a suitable group that nay be carried
t hr ough the reacti on schemxomid replaced as
appropriate with BH8HgdesTTet—2ubstrINHEERO! Unl ess
ot herw se specifi Zﬁi them/)arl abl e re as defined
above in referenc io For! la (I). EME A: Cl CQ2QL
5 Ar Rewﬂn@f&s&ﬂr@@@@la édnhbodrid éf)fo(rhM)a Rﬁ)frﬂay becbbwned by
Schenme A, a conpound formula (1V) fy ed 1
reAEting gararmpRyng %fcfﬁﬁﬁ'éj'ﬁd”bwlth Greamreynd 9 fmmwaa(lll in which Q
f | &

RSP Gt O el Ehlorofbfipdle ChoEhsaf FPESRATS. 3R o
pc&fedetﬂ lemt@dlmentanths p!utsfﬂmuteé@reln’eobhtMﬂ ph@byi, end the reaction

oftriv e SiEaBhed BLRRRRS bi'h SONBBERY teriiial If riofT6 298 50 .
In §Imﬁtro%|laﬂyq>réfe¢tfédcbrﬁb<bdlnﬁ&t @1 |s|ﬁMeaypéhtjltl¢el keddtivn occurs in
preferred enbodi nent, ?/H nd the reaction

thfcer@.sgn%of RYTiing @s@ﬁf@er%metawa eCiRIIRHPY MR GaiR 0OM
Ghn&ratarbol | owed by warm ng to room tenperature. 15
él)—EI\/EB 2 Z-Q2 ArINCO H rJZ. r'NHC02Q 1-~zIQ@ HN

stHEMENN _.J HNJ O (V) (V) (VII) (rv)y (v)

Qz
2 1 yal Ar'NHCO,Q' 2
,-@% ArNco f @ Ar 2 ﬁz’Q
1~
N AN HN
o)
V) (VI) (Vi) (IV) (V)

Referring to Scheme B, a compound of formula (V1) is prepared from a
compound of formula (V). The group Q% is either CH,Ar or a nitrogen protecting
group Q*when Zis N. A compound of formula (VII) is obtained by reacting a
compound of formula (V) with a compound of formula (VI) under isocyanate
addition conditions. In a preferred embodiment, the reaction is performed in a
solvent at a temperature from 0 °C to 100 °C. Preferred conditions employ
dichloromethane at room temperature. Alternatively, a compound of formula (VIi)
is obtained by reacting a compound of formula (V) with a compound of formula
(IV) under aryl carbamate condensation conditions. In a preferred embodiment,

the reaction takes place in a solvent at a temperature from room temperature to
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Referring to Schene B, a conpound of formula (VIl) is
prepared froma conpound of fornmula (V). The group Q@

wo 200e0t4025 CH2Ar2 or a nitrogen protecting 20 BEDUS20QB047329

when Z is N. A conpound of fornula (VI1) is obtained
by reacting a conmpound of fornmula (V) with a conpound
of formula (VI) under isocyanate addition conditions.
In a preferred enbodi ment, the reaction is perforned

1?, e?erlﬁ%drycon ul@y ﬁreﬁ‘é‘r%t?%ﬁr‘b%dl CrLtoﬁi‘1 & Shdii, MY tie reaction is

|t|ons e | or omet hane at room
pesfapee(htmIBMSO\lrtemqpmeeyeaetocah‘mﬂﬁ@ of formul a
(VIl) 25 is obtained by reacting a conmpound of formula
SCHEMEt®: a conmpound of formula (1V) under aryl
car bamat e condensati on conditions. In a preferred
enbod nen (e reaction takes pbace jn a solv
a teny ur fromroomtem{r\ ﬁret CHEE WO %%Na{\Arz
2006f07ﬁf02 PCT/ US3005/ 047889 _~120 C_ Tn'a >N
particubarly preferred enbodiment, QL is phenyl, and

the reggtion is perforned i )DI\/BOin mcrovvav
reactor ‘at 100 C. SCHEME C. @(I Q" I—Pa @(III

Ar2CHO N "Ar2 Ar1,N~-Nv HNJ @BNI-1j O 5 (X) (

(XI1) (X111) HINHHrNArz Ab1'N N J Ar CHOl"N>1'I.‘\IJ H
rNAr2 1Q Ar J OO (XIV) (XI1) (XV) (XVI) Referrigng to
Scherme C, a conpound of fornula (XV) is prepared Tfrom

a 10 und of formul a N~ Ry BUi table protecting
g?&e with tHe t)arsformations (\ﬁéhaﬁe
A@ feAré\brT‘yn/ Q8)| S tertebutyl pa \rphrmyl

A co ound of formula (X)pis obtained by reacti'ng a

conpound of formula (XI) w.th either a conpoun
f or miPQY XVI) X th a con%\())nd of formula (I\/)g(é/i)

ggtsgréregﬁﬂgg'ﬁ)dg%ﬁ%?ggﬁ an@c'irnﬁ&hﬁk?opffonfnﬁfar@d\ﬁ) id SfeparéFfrom a
compound of formulap(XI) A surtable protecting group Q® compatible with the
transformations in Scheme C is selected. Preferably, Q’is tert-butyl-carbamoyl.

A compound of formula (X) is obtained by reacting a compound of formula (XI)
with either a compound of formula (V1) or with a compound of formula (V) as
described in Scheme B. An amine of formula (XIV) is obtained by deprotecting a
compound of formula (X) with a reagent under suitable Q3 deprotection conditions.
In a particularly preferred embodiment, a compound of formula (X), in which Q’is
tert-butyl-carbamoyl, is reacted with ethereal hydrogen chloride in the presence or
absence of methanol at room temperature. A compound of formula (XV) is
obtained by reacting a compound of formula (XIV) with a compound of formula
(XI1) under reductive amination conditions in the presence of a reductant such as
sodium triacetoxyborohydride, sodium cyanoborohydride, or phenylsilane in a
solvent such as THF, DCE, DCM, methanol, ethanol, or diethyl ether at a
temperature from 0 °C to 80 °C. The use of a promoter or catalyst with acidic
character such as organometallic complexes or carboxylic acids may increase the

rate of the reaction and/or reduce the formation of bypoducts. In a particularly
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sui table B deprotection conditions. 1In a
w@20obiozwbar |y preferred enbodi ment, a conpoundP@f/US2005/047329
formula (X), in which @B is tert-butyl-carbanoyl, is
reacted with ethereal hydrogen chloride in the
presence or absence of nethanol at room tenperature.
A conpound of fornula (XV) is obtained by reacting a
pFIEMEY BEhIdirh 8T iUkttt e tdhlbbrah faHEOHDIC B fis faﬁfpl'&})ea at room
20 (XI'I) under reductive am nation conditions in
t%ﬁré%féhﬁ@ of a reductant such as sodium

L1 1 agRLRAY A¥gihbHng SPHIILHGRABOEMMEN b fogchihg o

phenyl'silane’in a I'vent suc
campbam)bf foemhlzm@ﬂ wiln amommundelfrﬁmmda (4l1) wredep eeduative

2R o lionS e oule S8R LodnaaRih Bmfig GV obtained
bg ]?erflﬁangn gf:‘clng IF]aulrdgnrl;g%ﬂ:)urrnziIrczfa‘orﬂﬁuItm)(l|l)mmr:leaIdepr’ctrmtnaﬁ coadiions
aB (belhackabave. o BanppwRd B 1muler g o BBt By acting a

cgﬁbmgﬂﬁlr%@é&n) Wtﬁfeﬁhéleﬂ c@ﬁ%@dh&%hrmﬂ(lmr with a
trlacetox%goro e in DCE is enployed at room

comppBRAPhIMUR {\ébﬁaﬂps@!t&ﬂd in SHepuUBd of fornul a
(X II&1 is obtained by reacting a conpound of fornula
S@HP;\M Bh a corrpound of formula (XI 1) under reductive

5 am nati t| ons 3ss i ned aboye npound
of form,KO\N |) sy L%.n‘%g_hmg m% |fogf_Ar
conp ndl\oiJ fo F?XI I'1) under dg

conditions as descrl bed above. A corrpound of for nmul a

(XV) is obt@wuigd by react®™villla conpound(XK) f or mul a

oottt T SPEma o o BoBSyrRLaf BBHa QK sikpatet o a
cSapBlYRd Br farMufs BOHROH Whigh &* i4 efe0CONK ACHHIQhE ritrdgkn

XVI 1 XVI ] Xl R f
péqsﬁﬁm)sréfoap Q%réwﬁp)@gpew% féh@%b{;g\pﬁgs SF%ﬁr%d 'rb%ﬁ‘ﬁi%%w”h

SEﬁerfn%r(‘fm g dmPBunk of fBrrH\dﬂbc(Rl)@dts bBta@r'lédWS‘J/' r&agﬁﬁ'g A c con%ound of

e nitrogen 15 protecting onpound

farovutal D&V I Hwith 3 compouag af écumula é?ﬁ\éllﬁggpdqn Mnsurszhwd@wns in
o RTBARLE 8 b SRE h RBLPLBs BY5 BPred

tr(p‘ﬁ‘éhyll phasptiere, Bhtl anredodicadsukytdte sach as DBAD or DEAD, in an

organic solvent such as DCM, THF, and the like.
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t he presence of a phosphine such as triphenyl phosphi ne
or polynmer supported triphenyl phosphine, and an

w@2wdoz@ehoxyl at e such as DBAD or DEAD, in an BOI/US2005/047329

organi c solvent such as DCM THF, and the Iike. 38 WD

2006/ 074025 PCT/ US2005/ 047329 SCHEME E: N ~~

ArdB(OH)2 NAra /1N I I -OHC Q, N Q, N (XVIl) (XX

(XXI) Ard0H | NO1-OH 4, N5 (XVI1) (XXI1I)

SE‘F‘WE'E"Q to Schenme E, a conpound of fornula (XVII),
where Qa is either CONR Ar' or the nitrogen

protecting \ r epar'gH)p an Soﬁtn‘bme
C is conve,E(b @Hpm fo a (
conmpound Qf nul a Ixx1), wher & 4 is m)| ety

Ara as definegx Forrrularr{ andlsd gtly bound to
the 10 linkin %gen ato I's obtai ne byreactlnga
compound of formula (XVI1) with a borbnic acid (XX)

in the presence of a drying agent suchf as powdered 4A
nmol ecul ar sieves a pronoter such as cppper(I1l)

acetate, uch as yr| di ne pr triethylam ne

in a sol ve t uch| as;DEM-or DAEOHAI t erhat i vel y, a
conmpoun@?o ornul E(XX1), in which Ara contains an

spa hybri di zed@ bon atom 15 ectly bound to the

I'i nking oxygen 3 IS prepa )by reacting a phenol

( XVI Referithg ko 8chemp®)rtcarhpdaridiof farroeiXl (D()/Ill)i ndlisgre Q* is either

Mt sunebu conditions as describgd in hene D. SCH
MR A SN oI OR o RING LD AT 3PI BT Galooy Wik (S home

d ?9%6 v)eﬂ%m \é)con\'l?ﬁ&ﬁ{dmerrﬁ@a&ksm EomBoGRBRESMG RS (XX1),

formu fined
wherein Ar' is a m0|ety Ar’ as deﬁned in Formula (1) and is directly bound to the

linking oxygen atom, is obtained by reacting a compound of formula (XVII) with a
boronic acid (XX) in the presence of a drying agent such as powdered 4A
molecular sieves, a promoter such as copper(ll) acetate, and a base such as
pyridine or triethylamine in a solvent such as DCM or DCE. Alternatively, a
compound of formula (XXI), in which Ar* contains an sp3 hybridized carbon atom
directly bound to the linking oxygen atom, is prepared by reacting a phenol (XVII)
with a compound of formula (XXIl) under Mitsunobu conditions as described in

Scheme D.

SCHEME F:

ArSO,CI
Q4/N\) > 04/NJ —OSOzAr

(XVI1) (XX (XXIV)
Referring to Scheme F, a compound of formula (XXIV), where Q* is defined

as above, is obtained by reacting a compound of formula (XVII), where Artis a
moiety as defined for Formula (1), with a compound of formula (XXIII), in the
presence of a base such as pyridine or triethylamine in a solvent such as DCM at

a temperature from 0 °C to room temperature.
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as above, is obtained by reacting a conpound of

formula (XVI1), where Ar 3 is a noiety as defined for
wao-eooat@23 1), with a conpound of fornmula (XX |PQT/USIW05/047329

the presence of a base such as pyridine or

triethylamne in a solvent such as DCM at 25 a

tenperature fromO Cto roomtenperature. 39 WO

2006/ 074025 PCT/ US2005/ 047329 SCHEME G | N I\~ Ar3X1

SCHEWMAIG3 Q Q (XXV) (XXVI) (XXV I 1) Referring to
Scheme G a conpound of fornula (XXV), , where Q4 is

5 defined as-m ng whepet Ar 3 | ] | At
For mul a Ur[)a’\! s dbt gi ed—as— escyiped i n |Sc_%gc.
Conpound " ( is onverted to aQconpound of fornula

(XXVI'1) by r(gﬁg?i on wth )@X\gﬁn'pound of (val a (Xxvl),

in which X1%'s iodo, brono, ‘chloro, or
t ri f Referong tdhSoksmk G reacempsured of fonmela PEOK), cohdie Qbiss

Lnt f || adi. : ,

5 dpfiedts BRETS ool B8 ssREBRrTe Torguie 0duSRotanades
dbsérieani ISR ARNC NEonoiit DONEis BoMBHERS tosdl€6mPBsund of formula
t et rabut yl ammoni um chl ori de and a base such

ORKVbRsrasstiar withA earppend ef formylasgPahdn whiah %sisiagto, bromo,

o - 1 _~ / _ A
clfi%%z'\ge:‘ )t(r')i(ﬁu)%roﬁéx@xi%esg@;}ét%rﬁg%{,%d]e{5I-Ichk'(%r><<)>r2>d<lf'3)oQ(s&%Xfél\é) presence
oRafafiading saurse hecreasipabadiompbavetaie, 4 ohasphing Jgagd such as

10 tr\@%\%glgﬁs@n?,ﬁ%ﬂ&ﬁﬁtﬁor@w&%?glflé:tf%@rugg%ﬁh%ﬂilﬂn chloride,
any al hadel suichrasagudous (patadsiuom carbomadd tngé/swweht sheaseDRAF.
Ara and X1 are defined as 20 descri bed above. A

soMmEet of formula (XXX) is prepared by reacting a
conpound of forrmula (XXVII1) with a conmpgund_of

formila (XX noer , =—ac N R I
Q4/N\) /——X Q4/N\) | v Ar
(XXVIII) (XXIX)

(XXX)
|/\N/\®__: __T
15 Q4/N\) Z  AX
(XXXT) (XXV1)

Referring to Scheme H, a compound of formula (XXX), where Q* is defined
as above, is prepared from a compound of formula (XXVIII) or (XXX]I), each
available from a preparation in analogy with Scheme C. Ar® and X' are defined as

20 described above. A compound of formula (XXX) is prepared by reacting a
compound of formula (XXVIIl) with a compound of formula (XXIX) under
Sonogashira conditions in the presence of a palladium-containing entity such as
palladium on carbon, Pd;(dba)s;, Pdx(dba);*CHClI3, Pd(P'Bus),, Pdx(dba)s*CHCI3/
Pd(P'Bus)z, Pd(OACc),, Pd(PhCN),Cl,, or PdCl, and a base such as triethylamine,

25 DIEA, di-iso-propylamine, sodium carbonate, potassium carbonate, or cesium
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Sonogashira conditions in the presence of a
pal | adi um contai ning entity such as palladium on
w@ 20060m™02Pd2( dba) 3, Pd2(dba) 3CHCI 3, Pd( Pt Bu3) 2PCT/US2005/047329
Pd2(dba) 3CHCI 3/ Pd(PtBu3)2, Pd(QAc)2, Pd(PhCN)2C 2,
or PdA 2 and a base such as triethylam ne, 25 Dl EA,
di -i so- propyl am ne, sodi um carbonate, potassium
carbonate, or cesium 40 WO 2006/ 074025
cgrgynhlf%leOaSé&@rﬁ?s%ch%%rW%ﬁE' Biokaf€! BER! DOM NoRenéHind
DVE, di oxane, DCE, DCM tol uene, and acetonitrile at
aaetoemmeraatauemperaimeofrmntwqm1 @) °Chd hesuseosf substoichiometric

GBS USEF st BRSO Pt BRERGon bl RS o

PPBuURABaas BaMmecessdle o dabirable Adduitionam), lttye usdef watereds a -
water as a 5 cosolvent nmay accel erat eA{wa)e reactjon and

S5 copslvemmanaceeleRin tGeartiasn e airvest thedpmaatin pLRYRFOdYCtS.
Conpﬁuélmaﬂge@% eyhﬁoﬁﬁ%) fdrﬁwpar 90@()619 pwpdrsawreactmg a

conmpound or mul conmpound of “fornmul a
conEound oéfmg\ulaseﬁ@glammaacqmnwnd ofnformsl@HEW l}usipg N
SA%IFG C]J“gltldﬁrs 10 Q~ Q, (XXXI 1) (XXXI 11)

epl ct ed above, a compound of formula

S%ME where Q4 is defined as above, prepared in
>J with Scheme C, is reacted with a corrpound of

formul a n t he pr nce of a
sodi um dr de xa m sou suc
10 tetrakfs phe phosphi ne) pal | adi @f{ | n a oI vent

such as n at ag@gﬁ/grature from

terrperatur 116 C J;: OBr ~

g\ *AAg d@prcl’ed @o\}\é %CNDn\@@@M of(fé%%vﬂa) XQ(XNMH\ére/@“le%éﬁned as
_~ r _~

above prepared in analogy with Scheme C |s reacted with a compound of
formula (XXXIIl) in the presence of a base such as sodium hydride, and a
15  palladium source such as tetrakis(triphenylphosphine)palladium(0), in a solvent

such as n-butanol, at a temperature from room temperature to 116 °C.

SCHEME J:
©)
o ® Br
Phep” Al Of\ Ar?
QN @ —
(XXXV)  (XXXVI) (XXXVII)
¥se
Qa/IO/\ O/\ A1/N\n/
o
(XXXVII) (XXXIX) (XL)

Referring to Scheme J, a compound of formula (XL) is prepared from a
20 compound of formula (XXXV), in which Qlisa nitrogen protecting group. A
protecting group Q° compatible with the processes outlined in Scheme J is
selected, e.g., benzyl. A compound of formula (XXXVI) may be obtained from a
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25

O (XXXVI 11) (XXXI'X) (XL) Referring to Scheme J, a

conpound of formula (XL) is prepared froma 20
wa@emwpowoes of fornmula (XXXV), in which @B is a PQiT/USeF047329

protecting group. A protecting group B conpatible

with the processes outlined in Schenme J is selected,

e.g., benzyl. A conpound of fornmula (XXXVI) may be

obtained froma 41 WO 2006/ 074025 PCT/ US2005/ 047329

c@‘ﬁ ‘él ?6 e BF ﬁ%yodﬁ B’r‘%}éa?d ﬂ?&?\pﬁ Eébflé BRANRidE Uaikahdie

coho er precursor
afdehydaw mgntlnﬁtmedlsrsbnfmlmwng mbﬁnoalstknoﬂnooﬁlp@artd Ao¢ompound of

f 11) i f
rergi PRIy ona e B TRBHES apenp B LT ERFRTBRAD i o
bass alioteas ssdiah drideS af sullenvedciv us D8 OMfendwéed w‘yttrleaanent

A corrpound of formul

conpound of formula (XXXV).
withoaxgampgundsof fo@B'&r(m #r eQPPRINROLH SﬁFBHMV”l) is
pfe%ra?éﬂ B#&Fﬁi{% b)co Jﬁdﬁma d?%r‘?rlu}ﬁgxﬁ)(\?h h a1 Setch! ds

de 1 nt s as net han pr esence of
plagnamlpzide inyshivgdsugass metbanglon the plfesemzmqf 40-100 psi

I
nidReh b5 RO Fl GHel Al oK R yp HERB Ry eab MY ©
cpripded bﬁ@r&ﬁnleg()@@ﬂ/l@wnhg reapgertf pabit ehf@adjwme protecting
sujta con on a ..
Rty stn & Besteed shntomanh Brvean s benayosHitblh Satifons
m%ﬁjo%té‘@é‘t@iyst QuéH"Ss paﬂéiﬁlﬂﬁ% &rb8®inl8@oReht &‘x’éﬂf &96thanol in the
gas. A conpound of fornmula (XL) is pre are
prasgoee @§2a-1@@rmbmdrogenf9@sm SOMPOSIKY Rﬂrmhlae(nﬁmﬁpr@pared
b\‘(\ﬁ%ﬁ%@% dcgénagﬂ%@ébffﬁrrgh \%@ﬂ%ﬂgé‘r?% P{)mpr[IHH bR formula
(1¥'p ec afcompauadplf édsrnasla (%bmldﬁednbeﬂ inuUs¢Heane Bl | ust rate

the 1invention and various preferred enbodi nents.
Exanpl es 20 Chemistry: In obtaining the

char gé esliohaid Opedifid axatepies iabegravildd1e farpemiliestraie tivay,
the follow ng analytical protocols were followed as

invaptiemerd vaW%aﬁe&w%em@@éms Phase HPLC was
performed under the following conditions: |Instrunent,
Waters(r); Columm, Waters Xterra C-18, 5 m 19x50 nm
25 Flow rate, 30 nL/min; Bxpepldson, ?, = 254 nm

Cgeﬁﬁgt it, 5%to 100%

In obtaining the characterization data described in the examples below, the
following analytical protocols were followed as indicated.

Preparative Reversed-Phase HPLC was performed under the following
conditions: Instrument, Waters®; Column, Waters Xterra C-18, 5 um, 19x50 mm;
Flow rate, 30 mL/min; Detection, A = 254 nm; Gradient, 5% to 100%
acetonitrile/water (0.1% formic acid) over 8 min.

Analytical Reversed-Phase HPLC was performed under the following
conditions: Instrument, Shimadzu; Column, Princeton SPHER HTS, 5 um, 3x50
mm; Flow rate, 2.2 mL/min; Detection, Sedex 75 ELS coupled to Finnigan AQA
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acetonitrile/water (0.1 %formc acid) over 8 mn.
Anal yti cal Reversed-Phase HPLC was perforned under the
wo odobononxy conditions: Instrunent, Shinmdzu; BEol/USI05/047329

Princeton SPHER HTS, 5 m 3x50 mm Flowrate, 2.2

mL/ m n; Detection, Sedex 75 ELS coupled to Finnigan

AQA 42 WD 2006/ 074025 PCT/ US2005/ 047329 el ectrospray

mass spectroneter; Gadient, 0.1 to 100%

I, 1 e I 0

oRCEb ey e HRicRontclor, Craliphl, PO ROTk dceRaiilo vt (1%
tnxugrqmeﬂ@.an@doaemmlm ca gel, eluting with 2 MNH3 in

AQ?_QEE:% Zn S ﬁ%cﬁi?@cwmg fgﬁl ?@f?& %ag préﬂfggrﬂgd on
siios gbl, eruting witlgaM Nels im Ve R®GMdi cated. NVR spectra

YRR CRREE Ce pXE
idP it i(ESI qn%ﬁheabosswé‘ér Ay aPE M RS ih@icatedf. t he

tetrarret hy silane reference (nmultiplicity, couplin
conshHR spegtra werg-pbtainedeyy qthaﬁ@)VammdgbVﬁRr%ﬂpsS &09 MHz)

sg&&%‘iﬁé‘t{eF a‘i‘ﬁé’f ol O 1R H R Gatd é‘éIE\g/ a{%hgeg‘hgéﬁrﬁfg infpm

aporato er reduced pressure.
dawn diettofi the tetlnmemylsmese sefefericet(euttgdiciy, eoupbrglcomstant J in
%r are rtain conpounds of the invention. 15 Exanple
10 H %‘?ﬂe}r car banoyl - pi perazi ne-1- carboxylic acid

tert V\hﬂ;tré! lsoRBbAS ard fddheen®steart, @eyaretdNcéntrafed i\ totbiry

Il A sol ution of piperazine-1-carboxylic acid
ey@qqramwpe@gﬁ@pe@ piessyye.in DCM (500 ni-) was cool ed
|n a | Al
) "B RieRct O, 7 BRS G by RIREk o FREHETRG 4 o
puabalne cettainraompaundg ofithe inventigrs  filtered and the
solid was washed with dichl oronet hane (DCM 2x100 ni),
15 Egamipiegl: 4-Phenylcarbamoyl-piperazine-1-carboxylic acid tert-butyl ester

H ,/\N/U\oJ<

ON\[(];N\)

A solution of piperazine-1-carboxylic acid tert-butyl ester (114 g) in DCM

(intermediate)

(500 mL) was cooled in an ice bath and treated with phenyl isocyanate (65 mL).
20 After 1 hour (h), the bath was removed. After 15 h, the resulting mixture was
filtered and the solid was washed with dichloromethane (DCM, 2x100 mL), giving

the title compound as a white amorphous solid (95 g).

Example 2: Piperazine-1-carboxylic acid phenylamide (intermediate)

H\H/N\)NH
(Y
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the title conpound as a white anorphous solid (95 Q).
Exanpl e 2: Pi perazi ne-1-carboxylic acid phenyl am de
w@ eovber4aoezii ate) H (NH cyNN) O 43 WO 2006/ 07EORES2005/047329
PCT/ US2005/ 047329 A sol ution of
4- phenyl car banoyl - pi per azi ne- 1-carboxylic acid
tert-butyl ester (50 g) in MeOH (1 L) was treated with
2 MHCl in Et20 (164 nlL). After 48 h, the resulting
SUS PAIEIARBNVEESH-Sthd i &b b i{li- éﬁg%@zfnb L);aﬁmd;/rfd éé.@lt@rtibutw

The solid was washed with and

eptar (Sabin MEOHE 1a W Festgewity2 VGG EOTAPS riowciier 48 h
HE55BRp'sLSRRRSIol Rt Al M CRO (5 arifittOd? g ffitiwas
\A(aﬁhdd)@/ithiﬁtzomé(lﬁhgahand phadersvaw givirgnd iwhéte, pasvdes 32 g).
S d tit
ThE bRy v R TRR A BEN S Ml iR A e ZATROH 00 L)
The (duBbug pﬁa@hway Ie&ﬁabt@awth) DeivPExar0 rme!.)l w@@uwcl ;mases
acid tert-but ester (internediate)

wRrAGOPbEth Eried (VS Qe}rﬁﬁgr?@nﬁﬁ%tr?)tﬁgp@}“éﬂ t'i‘W'H%&PB‘Q?U”d as a
Wté%n%ﬁ%u@sé:d @8ig)9 4- fluorophenyl isocyanate.

4: Piperazine-1- carboxyllc acid

rtgérﬂ@) ' %’r iffe- 1 dﬂr6 Ilglléud*]tertgbut l

w ng 4- (4-
f I uor o- phenyl car banoyl ) - pi per azi ngs 1- car boxylic acid
tert-butyl ester. Exanple 5: /UT
4- (3, 4- D brono- benzyl) - plper IQ (9]

[
tert-butyl ester (inter %lra[\e))
o

The title compound was prepared in analogy with Example 1, using 4-

arboxylic acid

fluorophenyl isocyanate.

Example 4: Piperazine-1-carboxylic acid (4-fluoro-phenyl)-amide (intermediate)

HOH

The title compound was prepared in analogy with Example 2, using 4-(4-

fluoro-phenylcarbamoyl)-piperazine-1-carboxylic acid tert-butyl ester.

Example 5: 4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid tert-butyl ester

(\N/\C[Br
0 G
0O

A solution of piperazine-1-carboxylic acid tert-butyl ester (3.5 g) and 3,4-

dibromobenzaldehyde (5.0 g) in DCM (80 mL) was treated with NaB(OAc);H

(5.6 g). After 16 h, the resulting mixture was treated with 10% aq. KOH (80 mL).
44
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Br I I Br 20 0 A solution of piperazine-1-carboxylic
acid tert-butyl ester (3.5 g) and 3, 4-
waledsomobenzal dehyde (5.0 g) in DCM (80 ni-) wWasT/US2005/047329
treated with NaB(OAc)3H (5.6 g). After 16 h, the
resulting mxture was treated with 10% aq. KOH (80
m.). 44 WD 2006/ 074025 PCT/ US2005/ 047329 The aqueous
phase was extracted with DCM (1x80 nlL). The organic
Tﬁétahﬁébés pH@é@w@@@trB@l@d@ﬂﬂ‘\ geived x@UQﬁ%)Thé\@@aneﬂﬁé@ts

sol vent was renove concentration. pon standi ng

weve epmpined &ﬂﬁ’edfi%%wgg(ﬁ@ M&stmf@q)s@u@@éua%w%@\éﬂdsby

f
obfintSER . Unch U AB SRR e SRl Blobced orstats
thexh wede fiBei@dggnd \Eastrgal witls DCM (1x5 mL), giving the title compound as a
r onp | )-pi perazine (internediate) N Br
5 Wi\m% C@fsta[ﬂm%a%'ye@s@ gh b
P [ . gaanx lic acid
E Buy —O-Sgh— S was

treated vvlchMHCI |nﬁEL . 10 After 16 h,

the resulting suspensio sgé ed with Et20 (100

m-) and filtered. TH&sefid wef gshed with Et20

(2x20 m-) and dried in vacuo, giving a white solid

(5. 0APHSPERFIQN §h éW?r%ﬁbﬁwﬁhﬁ'@e%ﬂ%éﬁai@)&mﬁac'd tert-

[
ol esBP 0% ) PR CHEH L B Heg et oM G B R
10 Aftee16iht the resofliogrstispension wiasdilatesl witlkEbP (00, miLpand filtered.

T8 BT B s A 120520 k) AR est BRgHp 9o @ white solid
(8. ergll) Uhtsyéoheaﬁééﬂ partitiovieay B@tgﬁeéha)o% lEalq KON (S0NnLardd®CM
title co und was prepared in anal o
(Hx0rgL)- ﬂﬁ’%erH@.esi-c@a?@aeafgﬂytaéNerg@ %%m&sg)géng%mce"”ated
t&gﬁél‘ﬁ% fifd BorhpyLiR@bb cc%Hék%'dlé‘é%y(dllm ermedi at e)

15 Example 7: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid tert-butyl ester

(intermediate)

The title compound was prepared in analogy with Example 5, using
quinoline-3-carbaldehyde.

20 Example 8: 3-Piperazin-1-yimethyl-quinoline (intermediate)

The title compound was prepared in analogy with Example 6, using 4-

Quinolin-3-ylmethyl-piperazine-1-carboxylic acid tert-butyl ester.
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N HN) I N The title conpound was prepared in anal ogy
W th Exanple 6, using 4-

waxnonot40es 3- yl net hyl - pi perazi ne-1 -carboxyl i ¢ BCT/US2005/047329

tert-butyl ester. 45 WD 2006/ 074025 PCT/ US2005/ 047329
Exanpl e 9:

4- ( 3- Hydr oxv- benzyl ) - pi per azi ne- 1- carboxylic acid
phenylam de (internmediate) N~ OCH HNIr NJ OTo a

E§9,lnbté @nm M@kﬁswﬁnﬂp.séfaww bsrb%ﬁwt Qaewbﬁma#ﬁde

3-~ 5 nydroxybenzar defiyde (3. N DCM

g)
fm&dﬂé}_)\/\ﬁs added acetic acid (1.1 m_) foI | owed by
portion-w se addition of NaB CAc) 3H (659 9). The

reaction mixture was aiur Novernight. A sol ution of

10% aq. NaOH (30 % NQg,d un the pH of the
aqueous phase vvasl ution of 1 N HCI was then
added until the > t fe aqueous phase was 6-7. The
aque C J
conbfﬁéoﬂ%ﬂl%ing@ﬁ?e%%@ iEpothh R b2 o/ Sa 3
hydmaﬁﬁnzat@dxyde@lo(ym OPNA2Q0 pil) Was adeieidchoetigaicki (ﬂh’EmL)

d whi t
o R U MBI Ao s Ry e
wﬁg%ﬂbfbé@v@mgﬂt' ™ 8§610%6H 8f F0%Nq. NadH 80 MAt) wasldidEdauntil the

title conpound was prepared in anal ogy to Exa

pUsfibe aquegur phaasewasll de H\,@uthg(gfnb NeHC]}thas themp;dded until the
oL TN i s o7 OPhE SO B TRY A e i oo

(269) map dT e @@mpa 8R! organic layers were dried (MgSO,) and concentrated.
Chromatography of the residue gave the title compound as a white solid (2.5 g).

Example 10: 4-(4-Hydroxy-benzyl)-piperazine-1-carboxylic acid phenylamide

Yoaol

The title compound was prepared in analogy to Example 9, using 4-

(intermediate)

hydroxybenzaldehyde.

Example 11: 6-Chloro-quinoline-2-carbaldehyde (intermediate)

& Cl

A suspension of 6-chloro-2-methyl-quinoline (355 mg) and SeO, (233 mg)
in 1,4-dioxane (3 mL) was heated at 80 °C for 16 h. The resulting black mixture
was filtered through diatomaceous earth. Concentration of the filtrate gave the

titte compound as a yellow powder (324 mg).
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20 in 1,4-dioxane (3 nL) was heated at 80 C for 16 h.

The resulting black m xture was filtered through
waolc@bomaeceous earth. Concentration of the fil tr@t/esmaset7329
the title conpound as a yell ow powder (324 ngy). 46 WO

2006/ 074025 PCT/ US2005/ 047329 Exanple 12:
8- Chl or o- qui nol i ne- 2- car bal dehvde (internediate) Cl
N The title conpound was prepared in analogy to

5

: y
(i nt er medi at e) N A sol ution ofC ndol e- 5 car bal dehyde
(0.5 g) in dinmethyl car ) was treated with
1, 4-di aza- bi cycl o[ 2. 2. 2] oct ne ng). The resulting

mxture was heated to 90 C h and cooled to room

t enperatits %oi(nrpbhnd ﬁa@%‘reb&f‘edrﬂ\ ‘ahalob? t8 Ekalipie A 1 (dding 8-

m -) were added, he aqueous phase was extract ed

chiotth2 raethyl- %lBRQJG\QTL) The conbi ned organi c extracts

ver e washed W|th br| ne (1x20 m_zl, dried (MyS™), and
i3 a\ e1oad ' ntesnegaiate)o- 50%

Et OAC- hexanes) gave t he _ tle c ound as a white
solid (46% . Exanple 14: m
1- Met hyl - 1H-i ndol e- 6- car bal & (internediate) N

15 The title conpound was prepared in analogy to

s%lué%n oj?ﬁcflﬂe 5 %a%&lagh%&@(doﬁéﬁl d&%‘i‘@l EHHIRYE (5 mL)

car
w('alsmteatefdmhtiaﬂefb dlahla -ON&@iof. 262]ectbm9| Ba&ntg‘) The resulting mixture

war it o i Bartih anf copleg otfodmietipertyisyrtfa B1PAG o mL)
aﬁ@ wa@éve(dobm)aneﬁéwdéaataﬁb th@ hqiRIRyphasel w&svémmé@ W|th EtOAC

The reaction m xture was al
%@rmgb Tfﬁe csaun medlcggﬁmcmtraﬁﬁsmmefvaﬁegddwtmlww (MH mL),

A PGS L0 Aty b ROt N hi6rhalRra9PEARE 92T aue (0-50% Etonc-

hexanes) gave the title compound as a white solid (46%).

Example 14: 1-Methyl-1H-indole-6-carbaldehyde (intermediate)
/

0% N
C

The title compound was prepared in analogy to Example 13, using indole-6-

carboxaldehyde.

Example 15: Pyridin-2-yl-carbamic acid phenyl ester (intermediate)

SRae

To a solution of 2-aminopyridine (3.0 g) in dry THF (30 mL) was added

phenyl chloroformate (1.0 g, 0.8 mL) dropwise at 0 °C, followed by another batch
of phenyl chloroformate (1.0 g, 0.8 mL). The reaction mixture was allowed to
warm to rt. After 18 h, the mixture was diluted with EtOAc (100 mL) and washed
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with satd. ag. NaHCO3 (20 nlL). The organic | ayer was
dried (MgSO4) and concentrated. The resi due was
w@ benetoeyyr aphed to give a white solid (1.7 g)PCT/US2005/047329
Exanpl e 16: Pyridin-3-yl-carbam c acid phenyl ester
(internmediate) H N Ol crO5 The title conmpound was
prepared in anal ogy with Exanple 15 using 3-
am nopyridine. Exanple 17: Pyridin-4-yl-carbam c acid
r ; i )
. O o rqefic Sy s urif, (MgSONEng
cos¢andrated. 1 Ohenésidys/wadicheom&ographed1g give a white solid (1.7 g).
4- Napht hal en- 2-yl net hyl - pi per azi ne-1- carboxylic acid
Eph 46 Beridink-JyylAcasbamid asid phenyl mstadinterniediateboxyl i ¢
acid phenylam de (103 ng) and 2 napht hal dehyde (94 ny)
in DCM (2 m-) was treated pth NaB(OAc) 3H (148 ng).
15 After 16 h, the res@g m X @ was treated with
10% ag. KOH (2 nmL). Th québus \rase was extracted
wi th_DCM (2x3 nL). The conbi ned extracts were dried
( MySEa§ tlaﬁgomeaﬂwwepare@r'a@a@@@mﬂﬁy ¥HAMplgel S using 3-
amM fgave the title conpound as a white foam (111
1H NI\/R(4OO MHz, CDCl3): 7.85-7. 80 (m 3H), 7.74

I%réé‘h@é’&ld

3.53-3.48 (m 4H), '2.55-2. 4 4H) Exanrpl es 19-84
were prepared frompip ~poxylic acid

phenyl am de and the s m&z opyl conpounds in
anal ogy with Exanple 18 48 WO 2006/ 074025

PCT/ T2 608 cOormpdlAd warsqetepaediir iaalogg | vitheBixarnpleerS tging 4-

filtratjon of the reaction mxture or by colum
al’ﬂ'\’i“?ﬂﬂ)‘ﬂfjlﬁﬁr aphy. Exanple 19:

4- |noI -2- vlnethvl- i perazi ne-1-car boxylic acid
EQJ A aphiBate ‘. h l-|Zera2|ne 1 carbo>¥ lic ac% phen

A solution of piperazine-1-carboxylic acid phenylamide (103 mg) and 2-
naphthaldehyde (94 mg) in DCM (2 mL) was treated with NaB(OAc);H (148 mg).
After 16 h, the resulting mixture was treated with 10% aq. KOH (2 mL). The
aqueous phase was extracted with DCM (2x3 mL). The combined extracts were
dried (MgSO4) and concentrated. “Chromatography of the residue gave the title
compound as a white foam (111 mg). 'H NMR (400 MHz, CDCl3): 7.85-7.80 (m
3H), 7.74 (s, 1H), 7.52-7.45 (m, 3H), 7.35-7.25 (m, 4H), 7.05-7.00 (m, 1H), 6.37
(br s, 1H), 3.69 (s, 2H), 3.53-3.48 (m, 4H), 2.55-2.49 (m, 4H).

Examples 19-84 were prepared from piperazine-1-carboxylic acid
phenylamide and the specified carbonyl compounds in analogy with Example 18.
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cfct 5 The title conpound was prepared from
2- qui nol i necar boxal dehyde. 1H NWR (400 WHz, CDCl 3):
W@26/0f425J = 8.4 Hz, 1 H), 8.08 (d, J = 8.4 HCT/LSIP35/047329
7.82 (d, J =8.1Hz, 1 H, 7.74-7.69 (m 1 H), 7.63
(d, J =8.6 Hz, 1 H, 7.56-7.51 (m 1 H, 7.36-7.21
(m 4H), 7.05-7.00 (m 1 H), 6.37 (br s, 1 H, 3.89
(s, 2H), 3.55-3.53 (m 4H), 2.63-2.58 (m 4H). 10
¥ enzg“feﬁ‘ﬁsﬁ!aé%%g'ﬁl%b% T A R U e
chmwmbtogtaphyl amide N NuN S 0O The title conpound was
prepared from benzo[ b]t hi ophene-2-car bal dehyde. 1H
ExMRp(e109: ¥H@uinGCEP3)methyBpipérazend-mcatbdRylic @cidphengBmide
(m 1 H, 7.36-7.26 (m 15 6H) .

7.05-7.01 (m 1 H, 6.32 (g N

3.54-3.52 (m 4H), 2 60Q- 2857)(m anpl e 21:
4- (3, 4- Di br ono- beerazi ne- 1-carboxylic acid
phenvliamide H N B NYRQvJ Br O The title conpound
T R T
NMR (#00LMHE, CDER): 87.1§gd,7J 234 A, 1), 8.08 (ot J(8.4 Hz,H), 7.82
8.0, 2.0 Hz, 1}-1?1?7. 6-7.01%m 1|—3 .36 (br s, 1
() = 8. %50z, BInd (477694, 141486840, 9R)8.6 5z 4H). %367/ 1 (m, 1H),
72@6%71._2@%\?%651396‘59776@%%, PG/ 652005, A5 3880 (BXBHIPRS523 53 (m,
4H),i H6312-.38 (thnditihyl ) - pi per azi ne- 1- car boxyl i ¢ aci d
phenylamide N NuN J /N O The title conpound was
10 Epamply 2@ #rBenzofbithidpheni2-nett vlpip@raziebbarddoxdic acid

phenylamide

The title compound was prepared from benzo[b]thiophene-2-carbaldehyde.
'H NMR (400 MHz, CDCls): 7.81-7.79 (m, 1H), 7.71-7.69 (m, 1H), 7.36-7.26 (m,
15 6H), 7.16 (s, 1H), 7.05-7.01 (m, 1H), 6.32 (s, 1H), 3.83-3.83 (m, 2H), 3.54-3.52
(m, 4H), 2.60-2.57 (m, 4H).

Example 21: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid phenylamide

Br
XX
NTN Br
0
The title compound was prepared from 3,4-dibromobenzaldehyde. 'H NMR
20 (400 MHz, CDCl3): 7.62 (d, J = 1.8 Hz, 1H), 7.57 (d, J = 8.1 Hz, 1H), 7.36-7.25

(m, 4H), 7.14 (dd, J = 8.0, 2.0 Hz, 1H), 7.06-7.01 (m, 1H), 6.36 (br s, 1H), 3.52-
3.48 (m, 4H), 3.45 (s, 2H), 2.48-2.44 (m, 4H).
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5 H NWR (400 MHz, CDCI3): 7.56 (d, J = 7.6 Hz, 1 H),

7.34-7.18 (m 6H), 7.11-7.06 (m 1 H), 7.02-6.98 (m
wd.2adp/0740249 (br s, 1 H), 6.36 (s, 1 H), 3.78 (BCT/B%005/047329

3.63 (s, 2H), 3.44-3.39 (m 4H), 2.47-2.42 (m 4H).

Exanpl e 23:

4- Qui nol i n- 3-yl net hyl - pi per azi ne-1-carboxylic acid

phenviamide F NNNJ I N O10 The title corrpound

gtmmlmqgrss-rso (m 1 H), 773768(m 1 H,
7.59-7.53 (m 1 H), 7.36- 77;4\'@ 7.05-7.00 (m

1 H), 6.50 (br s, 1H),H3 .53-3.28 (m
4H), 2.55-2.50 (m A n@Je 20
4-(4-Iodo-benzy|)-ra -carb lic acid

phenvliamde Hr N NN 15 OThe title conpound was
preparedé b@m?fbuhed\%qﬁégbfé@hv&ﬁ - ria'é'tHP‘W(lﬂQQIe -MeBrbaldehyde.

"H NN)Rzﬂ@QN(Hﬁ CIl): 67.56 (@sd =17.64Hz, 3H$17r%4 ZZ{?B(GW &) 7.11-7.06
4
o {0 202018 ot I, BB € B 0.3 (. 14 378 15, 31, 369 (5, 2H)

338D 4mi, dél), NdD- #2480 O 50 WO 2006/ 074025
PCT/ US2005/ 047329 The title conpound was prepared

E&amnﬂe323xenz(mhmatwbéwhaétﬂwhp_ﬁeraziﬁé Nkﬁrtﬂo&_@jc beid phebdia®ide

7.45-7.22 (m 10H), 7.05-6. 4H) | 31(s 1H,
5.08 (s, 2H), 3.51- 347( 2\ .46 (m 4H).
Exanpl e 26:

4- (5- Brono- 2- hydr e hoxy benzyl) pi per azi ne-1-car
boxylic 5 acid pherfl amde OH Hr N O-1

The title compound was prepared from 3-quinolinecarboxaldehyde. H
NMR (400 MHz, CDCl3): 8.91 (d, J = 2.0 Hz, 1H), 8.15-8.05 (m, 2H), 7.83-7.80
(m, 1H), 7.73-7.68 (m, 1H), 7.59-7.53 (m, 1H), 7.36-7.24 (m, 4H), 7.05-7.00 (m,
1H), 6.50 (br s, 1H), 3.72 (s, 2H), 3.53-3.28 (m, 4H), 2.55-2.50 (m, 4H).

Example 24: 4-(4-lodo-benzyl)-piperazine-1-carboxylic acid phenylamide

T
N\n/N |
0
The title compound was prepared from 4-iodobenzaldehyde. 'H NMR (400

MHz, CDCls): 7.67-7.64 (m, 2H), 7.35-7.26 (m, 4H), 7.10-7.01 (m, 3H), 6.32 (s,
1H), 3.51-3.48 (m, 6H), 2.48-2.45 (m, 4H).

Example 25: 4-(3-Benzyloxy-benzyl)-piperazine-1-carboxylic acid phenylamide
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cyN N O Br The title conpound was prepared from
5- br ono- 2- hydr oxy- 3- net hoxy- benzal dehyde. 1H NVR (400

WO/ 07@DRE1 3) : 10.7 (br s, 1H), 7.32-7.25 (7. 3PCTR2005/047329

m 4H), 7.06-7.01 (m 1 H), 6.94 (d, J = 2.0 Hz, 1 H),
6.76 (d, J =2.0 Hz, 1 H, 6.50 10 (br s, 1 H, 3.86

(s, 3H, 3.70 (s, 2H), 3.56-3.50 (m 4H), 2.60-2.55

(m 4H). Exanple 27:

4- ( 4TBe ditte-coapouh)l e spEepaietefrdmGabbuzyjdxybeazaldehyde. 'H NMR

RERE 0, A% B B, O b ] SRR e o

5-7.20 6
29%?430%7%6Hﬂ@fm?5_&n1@%5 1 H)(m3 5:03 47 (m

- enoxy enzyl ) - pl per azi ne- 1- car boxylTc act

_ﬁjﬂeﬁ.ﬁﬁrﬂlﬁm{i HNNN O 0 Z~ The title conpound was

prepared from 3-phenoxybenzal dehydgyy 1H NVR (400 MHz,
.99

CDCl 3): 7.36-7.26 (m 7H), 7.13-6 o 6H),
6.92-6.89 (m 1 H), 6.39 s, ©73.52-3.48 (m
6H), 2.49-2.47 (m N5 INVWDJ 2006/ 974025

PCT/ US2005/ 047329 npllle 29:
4-(3- Br ono- I4 fl gor enz;ﬂ ) - pi perazeirne 1- car boxyl |dc

i E
o epd PP SaRPSLBAGHAY mrepalrs ol g T arRTRC BieiRY -
b(;ﬂgégd%?de CPONRIR (mmk(zs(m)cl?,) 19. ﬁ(br% leizz 32-715 (7.35-7.25,
- 458 #0870 me 1H., 6.8 k' 2. Criza T 6% b2 29 iy 1H), 6.50

(59, 118; éés?(s%%@n?o ¢HpH) Ex 881, %50 @ﬁ 4H), 2.60-2.55 (m, 4H).

4-T'ndah vl met hyl - pi pera2| ne-1-car oxy Ic acid
ERBRIME 87 d94-Bromo-benzyl)-piperazine-1-carboxylic acid phenylamide

AT
N\ﬂ/N Br
0
The title compound was prepared from 4-bromobenzaldehyde. 'H NMR

(400 MHz, CDCl3): 7.47-7.43 (m, 2H), 7.35-7.20 (m, 6H), 7.05-7.00 (m, 1H), 6.35
(s, 1H), 3.51-3.47 (m, 6H), 2.48-2.44 (m, 4H).

Example 28: 4-(3-Phenoxy-benzyl)-piperazine-1-carboxylic acid phenylamide

o
YSACR®
Y
e}
The title compound was prepared from 3-phenoxybenzaldehyde. 'H NMR

(400 MHz, CDCl,): 7.36-7.26 (m, 7H), 7.13-6.99 (m, 6H), 6.92-6.89 (m, 1H), 6.30
(s, 1H), 3.52-3.48 (m, 6H), 2.49-2.47 (m, 4H).
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HN~NNJ I / O10 The title conmpound was prepared
from i ndan-5-carbal dehyde. 1H NMR (400 MHz, CDC13):

wQa 2864074000 (m 8H), 6.30 (s, 1H), 3.51-3.47 (n®PCBbB§2005/047329

2.92-2.88 (m 4H), 2.50-2.47 (m 4H), 2.12-2.04 (m
2H). Exanpl e 31:

4- Benzo[ bl t hi ophen- 3- vl net hyl - pi per azi ne- 1-carboxylic
acid phenylamde HIN~ PS N15 Cr O The t|tIe

, saenzyll-pioe e !
m&l_amlg@oo798(m1H) 7887.85(m1|—|),
742728(m 7H), 7.05-7.01 (m 1 Hg6.32 (s, 1 H,
3.78 (d, J = 0. 8Hz, 2H)H3 B 4H), 2.56-2.53

(m 4H). 20 Exan'ple
4- (4-1sopropyl - ben p| era2|ne 1- carboxyllc acid

phe/nyl grri de HNTr 52 WD 2006/ 074025

From 1o 108 SoRpPRRLAER %réﬂga‘% AR AT B ey ge.
NURE4G0 Wb D] .7.55 €8, 3 95,6, 211 Hizt 1), &, 3B7(3, (d, ), 7.07 (,
U595 30, 06,700 gma 1B &g&@m‘%ﬁ,&"gn@é W2eftf, 3.8%-2.42

(- EF‘I Et hyl - benzyl ) - pi per azi ne-1-car boxylic acid
p enylamde HNNIr NJ O5 The title conpound was

ERGRAL 86, ULIAARS n‘hlél #éiﬁwd%sar%i

(m 6H), 268262(m A 4H) |
1.26-1.22 (m 3H). n%|2@

4- (5- Brono- 2- hydro \zﬁl )= pi perazi ne- 1- car boxylic
acid 10 phenyl am o

The title compound was prepared from indan-5-carbaldehyde. 'H NMR
(400 MHz, CDCl3): 7.35-7.00 (m, 8H), 6.30 (s, 1H), 3.51-3.47 (m, 6H), 2.92-2.88
(m, 4H), 2.50-2.47 (m, 4H), 2.12-2.04 (m, 2H).

Example 31: 4-Benzo[blthiophen-3-yimethyl-piperazine-1-carboxylic acid
phenylamide

The title compound was prepared from benzo[blthiophene-3-carbaldehyde.
'"H NMR (400 MHz, CDCl;): 8.00-7.98 (m, 1H), 7.88-7.85 (m, 1H), 7.42-7.28 (m
7H), 7.05-7.01 (m, 1H), 6.32 (s, 1H), 3.78 (d, J = 0.8Hz, 2H), 3.51-3.49 (M, 4H),
2.56-2.53 (m, 4H).

Example 32: 4-(4-Isopropyl-benzyl)-piperazine-1-carboxylic acid phenylamide

Q/HENV‘ /\©Y



HNCNuN) OBr The title conmpound was prepared from

5- br ono- 2- hydr oxy- benzal dehyde. 1H NVR (400 MHz,
WED0b8)402310. 54 (br s, 1 H), 7.35-7.25 (m 5H),PCT/US2005/047329

7.12-7.02 (m 2H), 6.73 (d, J =8.6 Hz, 1 H), 6.42

(br s, 1 H, 3.70 (s, 2H), 3.55 (br s, 4H), 2.58 (br

15 s, 4H). Exanpl e 35:

4- (2, 3-Di hydro-benzo[ 1, 41di oxi n- 6-yl met hyl ) - pi perazi ne

-1Ocaﬁ@ﬂﬁalcbﬁ1poaﬁadvd%frﬁewéu%@fﬂﬁnIzi |§b;90p%/lbéhzalgeb{yd\é‘N|H NMR

| e conpound repared from

(4003Mkizh 8 Cds)b dr3% 1, 8a0mali &K ﬁél56? OZGWEéF‘Ba@ dBHg.dH1). 8190-3.49

% SRR il %%pwiﬁ%; b (m

4 (4 Met hoxy benzvl) p
phenvlamide HN\ O cﬁ{
was prepared from

S boxyllc acid
¢ title conpound

yoe. 1H NMR (400
s Mz, ODC13): 735- (nn 6H) 7.04-6.99 (m 1 H),
6.89-6.84 (m 2H), 6.43 5 (br s, | H), 3.80 (s,

3
3. 507Be 4itle CAMPEMNG wWasqBeparey flam 44ethylberaaigekydsr: 'H NMR (400

S 3BT [ POREESE [ o rEBEh 6, 661 co.62

2|s|r) enag U T(mymHd; vi2Byl.p2(maBHEhyde. ' H NVR (400

Example 34: 4-(5-Bromo-2-hydroxy-benzyl)-piperazine-1-carboxylic acid
10  phenylamide

OH

H r/\ N
©/N\H/N\)
o) Br
The title compound was prepared from 5-bromo-2-hydroxy-benzaldehyde.
'H NMR (400 MHz, CDCl3): 10.54 (br s, 1H), 7.35-7.25 (m, 5H), 7.12-7.02 (m,

2H), 6.73 (d, J = 8.6 Hz, 1H), 6.42 (br s, 1H), 3.70 (s, 2H), 3.55 (br s, 4H), 2.58 (br
15 s, 4H).

Example 35: 4-(2,3-Dihydro-benzo[1.4]dioxin-6-yimethyl)-piperazine-1-carboxylic

@.:'YOUZJ

The title compound was prepared from 2,3-dihydro-benzo[1,4]dioxine-6-
20 carbaldehyde. 'H NMR (400 MHz, CDCls): 7.36-7.25 (m, 4H), 7.05-7.00 (m, 1H),
6.85-6.76 (m, 3H), 6.33 (br s, 1H), 4.26 (s, 4H), 3.51-3.46 (m, 4H), 3.42 (s, 2H),
2.49-2.45 (m, 4H).

acid phenylamide
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Mz, CDCI3): 7.36-7.23 (m 7H), 7.21-6.99 (m 1 H),
6.76-6.69 (m 1 H), 6.49 (s, 101 H), 579-5.74 (m 1
wOo006674875 5. 24 (m 1 H), 3.52-3.45 (m 6H), 2.BEFrES2085/047329

(m 4H). Exanple 38:

4- (2, 3-D hydr o- benzof ur an- 5-yl met hyl ) - pi per azi ne- 1-car
boxylic acid phenvliam de H ~The title conpound was
prepared from 2, 3-di hydro- benzof uran-5 15

Esampl si@hyga -Mét zifdHcarboxylicacid-

m
8.1 Hz, 630(s Hp/\m 5(m2|—|)

351346 (m 6H) , N19( .49-2.47 (m
4H) . Exanpl e 39:

4- ( 3- Met hoxy- benzy i p€razi ne-1-car boxyl ic acid
Phen

conpﬁhﬁﬁllmgﬁwpaagm erﬁﬁ%ﬁeg fTasp Ao Moy traldayde, 1H NMR

0
4‘%?\/\(-% @m%r?) 7@&'7@1 W e}g 70326991\5%12 36?8??0%45% £R), 6.43
(m@TﬂUé;z%)@@/@m&@ 508386 (MBHH-4662.43(W, 40).(m 1 H),

6. 49 brsl 38133 3.50-3.45 (m 6
Exa 1(3 4 H) en ( e@azml?)e 1 carboxvllc aCId(phenvll_gmlde

4- Napht hal en- 1 yI rret hvl - Per\a ar boxylic acid
phenylamde H N NuNJ H 5 5‘ t| conpound was
prepared from 1-n \ﬁh boxal-éehyde. 1H NWR

(400 MHz, CDClI3): -8027 (m 1H), 7.88-7.77 (m
2H), 7.55-7.47 (m 07.43-7.24 (m 6H), 7.04-6.99

( m tnéilitle @o?héo(:h& vﬁas ;ﬂreb&reda’r&ﬁ 3(@nyl8éhzal@eﬁ%e3 'HINMR (400

Z, .@m%} o&?sﬂe%?zﬁm) o} 5&161%@1 1d'b)r @(Yﬁy‘f’ B8 (agilH), 6.49 (s
1PRENYS 3 Hn, ), sAN5MINM 11, 3.52-3.45 (m, 6H), 2.47-2.45 (m, 4H).

Example 38: 4-(2,3-Dihydro-benzofuran-5-yimethyl)-piperazine-1-carboxylic acid
phenylamide

The title compound was prepared from 2,3-dihydro-benzofuran-5-
carbaldehyde. 'H NMR (400 MHz, CDCls): 7.36-7.28 (m, 4H), 7.17 (s, 1H), 7.06-
7.01 (m, 1H), 6.73 (d, J = 8.1 Hz, 1H), 6.30 (s, 1H), 4.60-4.55 (m, 2H), 3.51-3.46
(m, 6H), 3.23-3.19 (m, 2H), 2.49-2.47 (m, 4H).

Example 39: 4-(3-Methoxy-benzyl)-piperazine-1-carboxylic acid phenylamide
H \)N/\©/O\
N_ _N
Y
O
The title compound was prepared from 3-methoxybenzaldehyde. 'H NMR
(400 MHz, CDCI3): 7.35-7.32 (m, 2H), 7.28-7.22 (m, 3H), 7.03-6.98 (m, 1H), 6.92-
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10 The title conmpound was prepared from

2- hydr oxybenzal dehyde. 1H NMR (400 MHz, CDCI 3): 10.42
W@ bo6®74025 H), 7.36-7.17 (m 5H), 7.07-6.97 (mPCHYS2005/047329

6.88- 6.77 (m 2H), 6.50 (br s, 1 H, 3.73 (s, 2H),

3.53 (br s, 4H), 2.57 (br s, 4H). Exanple 42:

4- (3- Met hyl - benzyl ) - pi perazi ne- 1-car boxylic acid

phenylamde HN \ NuNJ O 15 The title corrpound was

ngﬁarﬁﬂ érsgﬂe 393@4 ) t@aé%ﬂsehu—@es 8]1::4) 3&?%1@4%% 6H),

2611:4)243(mg4ti)47 (m 4H) 2 36 (s 3H) 55V\D
2006/ 074025 PCT/ uszoos/ 047329 Exarrpl e 43:

phenyl amde HrN I
was prepared from 5-indol ecar boxal dé
O (m 6H, 7.15

Mz, CDOI3): 7.55 (br s, 1 Hyw 740
(dd. J = 8.2 Hz, 1.6 5%J b9 (m 1 H). 6.50

ge. 1H NMR (400

(dd, J = 3.0, 0.9 65 ( 2H), 3.53-3.47

(m 4H), 2.55-2.5 . Exanpl e 44:

4- (3, 4- Di met hoxy- benzyl ) - pi per azi ne- 1- car boxyl i c acid
phenYhatitieleomigohndiiva® prepaiied ftart [enaphtialenecarhsxaldehyde. 'H

MR RS BB s TR U ORI 279 Ty 252 5B 47 (m, 21,

72113)7 2Z 64661)%0(4:6 99(rhl) 1H), &.90¢r.s8AH),3.93 k8 . 219), SH9-b44 (m,
é 3.87 (s, 3H), 3.50-3.45 (m
46%)2 55@ 5116("2 4. (m 4H)

Example 41: 4-(2-Hydroxy-benzvl)-piperazine-1-carboxylic acid phenylamide

The title compound was prepared from 2-hydroxybenzaldehyde. 'HNMR
(400 MHz, CDCl3): 10.42 (brs, 1H), 7.36-7.17 (m, 5H), 7.07-6.97 (m, 2H), 6.88-
6.77 (m, 2H), 6.50 (br s, 1H), 3.73 (s, 2H), 3.53 (br s, 4H), 2.57 (br s, 4H).

Example 42: 4-(3-Methyl-benzyl)-piperazine-1-carboxylic acid phenylamide

SRl
N__N
Y
o
The title compound was prepared from 3-methylbenzaldehyde. 'H NMR

(400 MHz, CDCl3): 7.35-7.00 (m, 9H), 6.34 (s, 1H), 3.51-3.49 (m, 6H), 2.49-2.47
(m, 4H), 2.36 (s, 3H).
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Exanpl e 45:

4- Pyri di n- 4-yl met hvl - pi per azi ne- 1-carboxylic acid
webmngt@aei de H N NuNJ iN O 15 The title conmppumuS2eas047329

prepared from 4-pyridi necar boxal dehyde. 1H NVR (400

MHz, CDCI3): 8.57-8.56 (m 2H), 7.36-7.27 (m 6H),

7.06-7.02 (m 1 H, 6.34 (s, 1 H, 3.55-3.51 (m 6H),

2.51-2.49 (m 4H). Exanple 46

CDCl 3): 8.60-8.58

m 1 H),
7.42-7.18 (m 6H), 50700(m1H) 6.32 (s, 1 H)),
3.71

Exanﬂ;F'% tlgqg)ompoung was pregared f|_3m gnngoleca%ongnehygg 'H NMR

(4bdViHA o) vlm tafls ﬁH;ef aém@o émcaﬂpqxvet (da @a d z Hz, 1.6,
Bhenvl am de he titl co

10).ep8p-$09 ffF)rri *3) @y@q (ﬂdndc-a3 @erﬂ *dé-h%)e3 nNI\#H) @-’-ﬁ%3 47 (m,
T S LTy
Exardld 3a: i'?b 4-BirRéthdxyBehf-§ B'?eraz?n 24-carsbkylidhcid Bhenylamide

CXarpre

4-(4- Isopropoxy benzyl ) - pi pe
phenylamde oo '"Ir 10 > conmpound was
prepared from4-is “1H NWR (400
MHz, CDCl13): 7.35- (¢ 7H), 705700(m 1 H,
686683(m1H) 6.32 (br m 1 H, 4.57-4.50 (m 1
H), 3nh&1itld cémponmd G¥ds, preps@direr 3 4ndimethoxybedaldehydd. 'H

NH K2 SRS e b Tt 5 6P e hd.28 8 207 Q4198 (m. 1H)

6JtEs80am, B81), 6150 (D811 H)) 3.89 (s, 3H), 3.87 (s, 3H), 3.50-3.45 (m, 6H),
2.46-2.42 (m, 4H).

pheny

PCT/ US2005/ 047329 The itl S prepared

from 2-pyri di necar boxal N}IehNQ{J 400 MHz,
70-7.52

W boxylic acid

Example 45: 4-Pyridin-4-yimethyl-piperazine-1-carboxylic acid phenylamide

H K\N | =
N\H/N\) =N
N
The title compound was prepared from 4-pyridinecarboxaldehyde. 'HNMR

(400 MHz, CDCl3): 8.57-8.56 (m, 2H), 7.36-7.27 (m, 6H), 7.06-7.02 (m, 1H), 6.34
(s, 1H), 3.55-3.51 (m, 6H), 2.51-2.49 (m, 4H).

Example 46: 4-Pyridin-2-ylmethyl-piperazine-1-carboxylic acid phenylamide
N
Ho [ ON |

©/NEN\) z
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The title conpound was prepared from
4- phenyl benzal dehyde. 1H NVR (400 WHz, CDC13):

WO 2®8074056 (m 4H), 7.46-7.25 (m OH), 7.05-7.POT/{83003047329

H, 6.44 (br s, 1 H), 3.59 (s, 2H), 3.54-3.49 (m
4H), 2.55-2.50 (m 4H). 57 WD 2006/ 074025

PCT/ US2005/ 047329 Exanpl e 50:

4- Qui nol i n-4-yl met hvl - pi perazi ne-1-carboxylic acid

phen?ﬁ@ﬂll?%oHpUun&'W\éstrla Lrel frdin Eg%rfdﬂéc%r e NMR

prepared from 4-qui nol |necar boxal 1H NI\/RSE4OO

(484zMHeDCDD)3): @@7-8(&$ ng, H'i)4730I-E521'TH)1H)87 42-7.18 (0, 6H), 7.05-

7?1% o) 65926@ %ﬁéizﬁ?s 12%3%? ;<3 2%8 é%i i

Exarrpl e 51: 4-Benzof N BN
1, 31di oxol - 4-yl met hvl - pi @ 1 |carr\iaoxyl ic acid
phenyl anide O\ H yRNQ" N¢t O The title

conpound was prepar € ronp

benzo[ 1, 3] di oxol e- 4- car bal dehyde. ~H NMR (400 MHz,

CDCl Bhe tlﬂe 86mpoRBd (was prepared. fogn B- mldQnacamd)xaldehyde '"H NMR

o, @‘é’ 4%% 5568 2h5E @ﬁﬂ;ﬁﬁ‘ Eiéz‘igp?%@(m 5H), 7.06-

791(@h, 21H) 61330601 HE & 56 (51,280 d3.628.56(ml 481,15 ) -204 P adH).
ne-1-carboxylic 15 acid phenylamde NOF HNN O F

EQam R 48:t hg49 eihef 1-08tboxylic acid phen Iﬁ/gide

, al dehyde.
(400 MHz, CDCI3): 7.37%7.25 WA 7J1\2 (s, 1H),
. 06- NTN o
(0]

The title compound was prepared from 4-isopropoxybenzaldehyde. 'H
NMR (400 MHz, CDCl3): 7.35-7.20 (m, 7H), 7.05-7.00 (m, 1H), 6.86-6.83 (m, 1H),
6.32 (br m, 1H), 4.57-4.50 (m, 1H), 3.51-3.47 (m, 6H), 2.50-2.45 (m, 4H), 1.34 (d,
J =6.0 Hz, 6H).

Example 49: 4-Biphenyl-4-yimethyl-piperazine-1-carboxylic acid phenylamide
H N
NTN\/I O
(1 ®
The title compound was prepared from 4-phenylbenzaldehyde. 'H NMR

(400 MHz, CDCls): 7.61-7.55 (m, 4H), 7.46-7.25 (m, 9H), 7.05-7.00 (m, 1H), 6.44
(br's, 1H), 3.59 (s, 2H), 3.54-3.49 (m, 4H), 2.55-2.50 (m, 4H).
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6.98 (m 3H), 6.32 (s, 1 H), 3.54-3.46 (m 6H),

2.50-2.45 (m 4H). 58 WD 2006/ 074025 PCT/ US2005/ 047329
waExanpt4253: 4-(1-Methyl -1 PCT/US2005/047329
H i ndol - 5-yl net hyl ) - pi per azi ne- 1- car boxyl i c acid
phenviamide H~N1 \ Nr NJ O The title conpound was
prepared from 1-nethyl -1 H i ndol e-5-car bal dehyde. 5 H
NVR (400 MHz, CDC13): 7. 55 (s, 1H), 7.36-7.25 (m 5H),

3.80 (s, 3H), 3.65 (s, 2H), 3.50 ( =51 Hz, 4H),
2.51 (t, J = 5.1 hz, 4H . Exagple 54
4- (6- Chl or o- qui nol i n- 2- W mef hyN) - §f p&f azi ne- 1- car boxyl

ic acid phenvlanm dex{ NN O The title
conpound was pr epar ro\g

6- chl or o- qui nol i ne- 2*€ar bal dehyde. 1H NWVR (400 MHz,
S%Clﬂ}e él(ﬁ)e Q%gfp@und wasgpréfz)gl%d ff_\gﬁ 4- &nﬁ&llr{e@arbbxalo%n?dé"z "H

NMF@((%OIQ Wiz, GD QY ,8.87 (%-Jr= 8B kim 1H),18)24 61, I B(dsHiz,11H)) 8.14

Jsﬁg‘(;f'Hﬁfﬂl) ﬁ%zgggp(mjgg 761785 (A1) 7 89 G =% FHz, 1h),

7436@3 26hQUeH) qu0BH .00 {13; yHmmtar-qonpmms@sa(manlagweo 2.55
ic,acid phenviamde CI HN NN OThetitle
(r8 ﬁ'ﬁbund was prepared from
8 chl or 0- gui nol i ne- 2- car bal deh}/de ~H NI\/Ré O?
oY 51 e A dJ,O Q I t e 1S 1 g OXylic. a

de |Ja—|;“9201l—|) 7.75, 771(m2|—|) 7.44 (t, 3 =7.7
EFIz_IiLl_l%‘, 7.37-7.34 (m 2H), 7.30-7.25 (m 2H),
7.05-7.00 (m 1 H, 6.40 (s, 1 H), 97 (s, 2H), 3.55
(t, 3 =51 H, 49, 2.64 (L3 Oz, 4H).

N\n/N\)
P!
The title compound was prepared from benzo[1,3]dioxole-4-carbaldehyde.

"H NMR (400 MHz, CDCl3): 7.36-7.25 (m, 4H), 7.06-7.00 (m, 1H), 6.85-6.75 (m
3H), 6.30 (s, 1H), 3.57 (s, 2H), 3.54-3.49 (m, 4H), 2.56-2.50 (M, 4H).

Example 52: 4-(2,2-Difluoro-benzo[1,3]dioxol-5-yimethyl)-piperazine-1-carboxylic

S ¥eges:

The title compound was prepared from 2,2-difluoro-benzo[1,3]dioxole-5-
carbaldehyde. 'H NMR (400 MHz, CDCls): 7.37-7.25 (m, 4H), 7.12 (s, 1H), 7.06-
6.98 (m, 3H), 6.32 (s, 1H), 3.54-3.46 (m, 6H), 2.50-2.45 (m, 4H).

acid phenylamide
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59 WD 2006/ 074025 PCT/ US2005/ 047329 Exanpl e 56:
4- (2- Chl oro-gui nol i n-3-yl met hyl ) - pi per azi ne- 1- car boxyl

WO 2008074825 phenyl am de H JN ocTcC O The titl e PONpSONEi047329
was prepared from 2-chl oro-qui nol i ne- 3-car bal dehyde.
5'"H NWR (400 MHz, CDCI3): 8.23 (s, 1 H), 8.02 (d, J =
8.1 Hz, 1 H, 7.84 (d, J =83 Hz, 1 H, 7.75-7.70 (m
1H, 7.60-7.55 (m 1 H, 7.37-7.25 (m 4H), 7.05-7.00

ipéfazine31 -@@rt{dx lid acid

phenyamidenl en- 2- yl met hyl - p| per a2| ne- 1- car boxyl i c aci d
(4-fluoro- phenyl)-am de H NUN 10 The title
conmpound was prepared flﬂom car boxylic
acid (4- fluoro- ph N and N
2- napht hal enecar ba‘?yd H NI\/R (400 \WHz, CDCl 3):
7.85-7.80 (m 3H) s, 752745(m3H)

g goTﬁe Afe @Binp%h'hd wds: &%p@re%a‘r&rﬁh r%b')hyl 5H3ﬁd6l%r5 éar*ﬂ)aldehyde.

ugxlngm@Q MI_&}DCD@&)inﬁﬁé 5,81H) s 725F(|)m 5H), o7 (dd, e 8.4,1.6

ernazs ge I [
HE S o8 T T S R R R DPO R RTI Br2ftef S ), 3.80 (s
3Hi)t3.65 ¢a )y B0 S) plﬁebblze-ﬁHf 2o (t, J = 5.1 hz, 4H).
pi per azi ne- 1-carboxylic acid (4- 20
Eﬁ(bm@e)547h 4+(8Qhlari-g@inalird2 2Ameihy i piperazinbl-carbpridic ddit
Ji;)I\/I—Iz CDCI3) 8.16 (d, J =8.3 Hz, 1 H), 8.08

”'m IH),782(d J=17.6 H, 1H),7.74-
669(m 1I—I) 763(d = H, 7.56-7.52
(m 1 H, 7.32-7.25 6\"‘6 D6 2006/ 074025
PCT/ US2005/ 04732 M o 1 H, 3.88
(s, 2H), 3.52 (t, 591 Hz, 4H) '2.60 (t, J =5.1

The title compound was prepared from 6-chloro-quinoline-2-carbaldehyde.
'"H NMR (400 MHz, CDCl3): 8.07 (d, J = 8.4 Hz, 1H), 8.01 (d, J = 8.8 Hz, 1H), 7.80
(d, J = 2.2 Hz, 1H), 7.67-7.62 (m, 2H), 7.36-7.26 (m, 4H), 7.05-7.00 (m, 1H), 6.38
(s, 1H), 3.86 (s, 2H), 3.54 (t, J = 5.1 Hz, 4H), 2.60 (t, J = 5.1 Hz, 4H).

Example 55: 4-(8-Chloro-quinolin-2-yimethyl)-piperazine-1-carboxylic acid

phenylamide

Cl

The title compound was prepared from 8-chloro-quinoline-2-carbaldehyde.
'H NMR (400 MHz, CDCl5): 8.17 (d, J = 8.4 Hz, 1H), 7.82 (dd, J = 7.5, 1.3 Hz,
1H), 7.75, 7.71 (m, 2H), 7.44 (t, J = 7.7 Hz, 1H), 7.37-7.34 (m, 2H), 7.30-7.25 (m,
2H), 7.05-7.00 (m, 1H), 6.40 (s, 1H), 3.97 (s, 2H), 3.55 (t, J = 5.1 Hz, 4H), 2.64 (t,
J =5.1 Hz, 4H).
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Hz, 4H). Exanple 59: 4-(1
- Hydr oxy- napht hal en- 2-yl net hyl ) - pi perazi ne-1
wo-2ag/dyacegl i ¢ acid phenylamde OH H rN NuN J PCT)US2005047329
5 The title conpound was prepared from
1- hydr oxy- napht hal ene-2- car bal dehyde. 1H NMR (400
MHz, CDCI3): 8.26-8.22 (m 1H), 7.78-7.74 (m 1H),
7.49-7.45 (m 2H), 7.35-7.26 (m 5H) 710701(m

2. 80-2. 50 (br s,
enya | oro- phenoxy) benzyl | - p| perazi ne- 1- car boxyl i

c acid phenylamde HrNO ~alhe title

conpound was prepared fito 4- clhl of o- ghenoxy) -

benzal dehyde. 1H NvR:¢4DQ W COCS .36-7.25 (m

7H), 7.11-6.87 (m{6H), ol5 6.31 (s, 1H) 3.55-3.47

(m 6H), 2.51-2.46 m 4H). Exanple 61:

4- [ 3Th8tifle labafpioohdempabedbfmw-thloﬁop@maanms -‘tartandehyde.

NS ARG S SO R 2B ST hl BRI 311 D b 88 (e = 8.3
H%a;?ﬂ?' ﬂ?éiwdm gﬂHl MR I—%OCLQ%SW 1%3)7 28 @OM) Zﬁofem .00 (m,

1H),,6. 3258 134)43 7(9nﬁs 8H), 3.56 g2J 7. &@ WWWO@W (b1 31 Hz, 4H)
2006/ 074025 PCT/ US2005/ 047329
Example 57: 4-Naphthalen-2-yimethyl-piperazine-1-carboxylic acid (4-fluoro-

phenyl)-amide

The title compound was prepared from piperazine-1-carboxylic acid (4-
fluoro-phenyl)-amide and 2-naphthalenecarbaldehyde. 'H NMR (400 MHz,
CDCl3): 7.85-7.80 (m, 3H), 7.74 (s, 1H), 7.52-7.45 (m, 3H), 7.30-7.25 (m, 2H),
6.98-6.92 (m, 2H), 6.36 (s, 1H), 3.69 (s, 2H), 3.49 (t, J =5.1 Hz, 4H), 2.51 (t, J =
5.1 Hz, 4H).

Example 58: 4-Quinolin-2-yimethyl-piperazine-1-carboxylic acid {(4-fluoro-phenyl)-

amide

The tiﬂe compound was prepared from piperazine-1-carboxylic acid (4-
fluoro-phenyl)-amide and 2-quinolinecarbaldehyde. 'H NMR (400 MHz, CDCls):
8.16 (d, J = 8.3 Hz, 1H), 8.08 (d, J = 8.6 Hz, 1H), 7.82 (d, J = 7.6 Hz, 1H), 7.74-
6.69 (m, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.56-7.52 (m, 1H), 7.32-7.25 (m, 2H), 6.99-
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Exanpl e 62:
4- ( 3- p- Tol yl oxy-benzvl) - pi per azi ne- 1-carboxylic acid

wepbenytars de HN 01, N N\ Il O The title cRrmpUsads/047329

was prepared from 3-p-tol yl oxy-benzal dehyde. 1H NWR
(400 MHz, CDCI3): 7.36-7.24 (m 5H), 7.16-7.12 (m

2H), 7.06-6.98 (m 3H), 5 6.94-6.85 (m 3H), 6.31 (s,
1H), 3.53-3.46 (m 6H), 2.51-2.45 (m 4H). Exanple 63:
6474((%1 (24-1)t6r§8 (Euw 3081@(50@@) @%QZ(V'JI B'1Dﬁ£a¥|41)“2 610&60 8% 1
xylic acid envl am de The t

Heofdbund was prepared from 3- (4 tert but yl - phenoxy) 10

benzal dehyde. 1H NVR (400 MHz, CDC13) 7.37- 7 24 (m
Exénpler599411 citydrexy-gaihthalengbylaet e catbgxylic acid

EEE 8o 345 (m 6H), 2.53-2.45 (m 33(s
l e 64:

4-[3-(3-Trifluoronethyl - phenoxy) - b&hizvl | - pi per azi ne- 1-
carboxylic acid phenvl am%e\ » NuN J I/ ( [/
Il 15 C 0 The title dbn’p

3-(3-trifluoronet & yde. 1H NWR
(400 MHz, CDCI3): -6 90(m 13H), 6.31 (s, 1 H),
3.56-3.46 (m 6H), .53245(m 4H). 62 WD

20061 Ad 40@ 2oMpbLhS AT refdrddSronXaiylreéxyBhaphthalene-2-
Met hoxy- phenoxy) - benz II-géJeram ne- 1- carbox

car@ag{q(hddephlé Rriftae Miizy GPCls): 22 (m, 1H), 7.78-7.74 e/m, 1H),
7.49-7.45 (m, 2H), 7.35-7.26 (m, 5H), 7.10-7.01 (m, 2H), 6.42 (s, 1H), 3.89 (s,

2H), 3.70-3.40 (br s, 4H), 2.80-2.50 (br s, 4H).

Example 60: 4-[3-(4-Chloro-phenoxy)-benzyll-piperazine-1-carboxylic acid

phenylamide
o
SO,

The title compound was prepared from 3-(4-chloro-phenoxy)-
benzaldehyde. 'H NMR (400 MHz, CDCls): 7.36-7.25 (m, 7H), 7.11-6.87 (m, 6H),
6.31 (s, 1H), 3.55-3.47 (m, 6H), 2.51-2.46 (m, 4H).

Example 61: 4-[3-(3,4-Dichloro-phenoxy)-benzyl]-piperazine-1-carboxylic acid

phenylamide
0 Cl
ST

The title compound was prepared from 3-(3,4-dichloro-phenoxy)-
benzaldehyde. 'H NMR (400 MHz, CDCl3): 7.40-7.25 (m, 6H), 7.15-7.00 (m, 4H),
6.94-6.84 (m, 2H), 6.29 (s, 1H), 3.56-3.48 (m, 6H), 2.52-2.47 (m, 10H).

61



NJI / ~NO O The title conmpound was prepared from

3- (4- net hoxy- phenoxy) 5 benzal dehyde. 1H NMR (400 MHz,
WED0bB)4025. 36-7.21 (m 6H), 7.06-6.80 (m 7H), PCBUSD5/047329
(s, 1H), 3.81 (s, 3H), 3.52-3.45 (m 6H), 2.51-2.45
(m 4H) . Exanpl e 66:

4- (6- Met hoxy- napht hal en- 2-yl met hyl ) - pi per azi ne-1
-carboxylic acid phenyl am de H chJt Q0| 0 i tI e

(s, 2H), 3.50 ( ‘1 Hz, 4H), 2.50(t, J=
4H). 15 Exanpl e
4- PhEhatitiéicempdupt metshy kb p picderam i3qe-tdlylosy-berzdldehyats. dH

NSRRI SHMe et hr i o Dy i GaRT R 2L % o8 g, 31

5 6Mzizes 8@339 3H), @3?%8”6)63(53 3216) (m, %I—Hl’z’ 813845 (i, 4HY) ,
Hz, 1 H), 7.70-7.57 (m 5H),
e76:2.64( (4 445&3& |

J = 8.3 H, 2H) 7.66( ,' |

1.6 Hz, 1 7.35-7H24 2

7.05-6. 99 (H)m @6 (“‘9)1H) 5@\““ 3H%35
6

-Hefiz rafingq -d4rbo hb')amd
. S,
phemylamide 4H). 63 WD 2006/ 074025 PCT/ US2005/ 047329

Exanpl e 68: 4-Pyren-1 vyl I-|p©ra ne- 1- car boxylic
aci d phenyl ani de H N N I \©\’<

The title compound was prepared from 3-(4-tert-butyl-phenoxy)-
10  benzaldehyde. 'H NMR (400 MHz, CDCl3): 7.37-7.24 (m, 7H), 7.09-7.00 (m, 3H),
6.96-6.85 (m, 3H), 6.31 (s, 1H), 3.55-3.45 (m, 6H), 2.53-2.45 (m, 4H), 1.33 (s,
9H).

Example 64: 4-[3-(3-Trifluoromethyl-phenoxy)-benzyl]-piperazine-1-carboxylic
acid phenylamide

YT
15 Wdrj@*

The title compound was prepared from 3-(3-trifluoromethyl-phenoxy)-
benzaldehyde. 'H NMR (400 MHz, CDCls): 7.50-6.90 (m, 13H), 6.31 (s, 1H),
3.56-3.46 (m, 6H), 2.53-2.45 (m, 4H).

62



The title conpound was prepared from
pyrene-1-car bal dehyde. 1H NMR (400 MHz, CDCl 3): 8.53

W@ 2006874029. 1 Hz, 1 H), 8.22-8.12 (m 4H), 8. 06PCHUSRBH/47329
8.04- 5 7.96 (m 2H), 7.36-7.25 (m 4H), 7.05-7.00 (m
1H, 6.30 (s, 1 H, 4.22 (s, 2H, 3.50 (t, J =5.1
Hz, 4H), 2.62 (t, J = 5.1 Hz, 4H). Exanple 69:
4- (6- Chl or o- gui nol i n- 3-yl net hvl) - pi perazi ne- 1- car boxyl

iDefzide-+attsylid htig

und wWas prepared 11

pBemyiamide- qui nol i ne- 3- car bal dehyde 1H NVR (400 MHz,
CDCI3):813(d J:86Hz 809 (d, J = 2.0
1H), 7.75 (d . . J = 8.4 H,
1 H), 7.49 (dd, afﬁ;w gﬁ 7.26 (m
4%0,705700@2 ,635(s 1H),38( 2H),
355(dJ 2.61 (d, J = 5.1 Hz, 4H).

2 et RERUE c4Mpound was pfeg areg fom F4cmethoxyphengy)y
5 beiwaémedéH NMRH{AGIIMHE, TBEIS)i 7136- mrrunum)y\ms 6.80 (m, 7H),

a%qz@a@gg&y ggghg% %ﬁ]f:) '8a) dzegygé%&@ 0‘% (430

Eé Rie’ 1:
Z[;g Erom) pyridin-2- yI mat th) pi pera2| ne- 1- car boxylic

acid phenvl am de N N, NGO The title conpound
was prepared fro@/ r| d rbal dehyde.
0

10 The title compound was prepared from 6-methoxy-naphthalene-2-
carbaldehyde. 'H NMR (400 MHz, CDCl3): 7.72 (d, J = 8.3 Hz, 2H), 7.66 (s, 1H),
7.45 (dd, J = 8.4, 1.6 Hz, 1H), 7.35-7.24 (m, 4H), 7.17-7.13 (m, 2H), 7.05-6.99 (m,
1H), 6.37 (s, 1H), 3.92 (s, 3H), 3.65 (s, 2H), 3.50 (t, J = 5.1 Hz, 4H), 2.50 (t, J =
5.1 Hz, 4H).

15 Example 67: 4-Phenanthren-9-yimethyl-piperazine-1-carboxylic acid phenylamide

L
Yeae

SRAERE

The title compound was prepared from phenanthrene-9-carbaldehyde. H
NMR (400 MHz, CDCl3): 8.75-8.66 (m, 2H), 8.41-8.38 (m, 1H), 7.87 (dd, J=7.7,
1.3 Hz, 1H), 7.70-7.57 (m, 5H), 7.36-7.26 (m, 4H), 7.05-7.00 (m, 1H), 6.30 (s, 1H),
20 3.98 (s, 2H), 3.50 (t, J = 5.1 Hz, 4H), 2.61 (t, J = 5.1 Hz, 4H).
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5 1H NMR (400 MHz, CDCI3): 7.57-7.26 (m 7H),
7.06-7.01 (m 1H), 6.32 (s, 1H), 3.70 (s, 2H), 3.54

W@ 200607402%5. 1 Hz, 4H), 2.57 (t, J = 5.1 Hz, 4H) PCEXsaupi/@17329

72:

4-[3-(4-Chl oro-benzenesul fonyl ) - benzyl | - pi perazi ne-1-c
arboxylic acid phenviamde Oo S C C NOO The
title conpound was prepared from

ERaf DiBErazind-10@E3kME At ‘EpheryidMYde
. CDCT3): 7.94-7.85 (m BH m
6H), 7.06-7.00 (m 1 H), 2&9 , 3.58 (s, 2H),
3.53-3.47 (m 4H), 50:N2. 49_(n Exanpl e 73:
4-(1 H1ndol -6-yl )-\ffi per az arboxylic acid
phenylamide H H UN? 15 O tle conpound

was prepared fromindol e-6-carbox .

(400 MHz, CDCI3): 8.15 (s, 1 H, 7. 7.58 (m 1 H),

7.40 i -

< TH i i erfofa ol gy i
(4005 HZ2 CBXC1§)im8.33Hd, J559MdH2004), 724892 (m, 4H), 8.06 (s, 2H), 8.04-

TR NG LoRdoN T DO Thime 11 830 1H) 4224e. 2H). 3.50

(tphertyh i, det)H2.82/(t, J& 5/ e, Bi).tit|l e conpound was
prepared from 4-phenoxybenzal dehyde. 1H NMR (400 MHz,
ESBBbR) 69:7 446-Chidfp-Guinoldi=B-yInfethyhpigraine- 16t8rbofylidladd ,
1 H, 3,55-3.48 5 (m 6H), 2.55-2.45 (m 4H).
phenylamide
Cl
oo ON [

The title compound was prepared from 6-chloro-quinoline-3-carbaldehyde.
'H NMR (400 MHz, CDCl3): 8.13 (d, J = 8.6 Hz, 1H), 8.09 (d, J = 2.0 Hz, 1H), 7.75
(d, J =8.4 Hz, 1H), 7.63 (d, J = 8.4 Hz, 1H), 7.49 (dd, J = 8.4, 2.0 Hz, 1H), 7.36-
7.26 (m, 4H), 7.05-7.00 (m, 1H), 6.35 (s, 1H), 3.87 (s, 2H), 3.55 (d, J = 5.1 Hz,
4H), 2.61 (d, J = 5.1 Hz, 4H).

Example 70: 4-Biphenyl-3-yimethyl-piperazine-1-carboxylic acid phenylamide

O
@r“w@ C

The title compound was prepared from biphenyl-3-carbaldehyde. "H NMR
(400 MHz, CDCl3): 7.65-7.25 (m, 13H), 7.06-7.00 (m, 1H), 6.31 (s, 1H), 3.61 (s,
2H), 3.55-3.49 (m, 4H), 2.58-2.50 (m, 4H).
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Exanpl e 75:
4- (2- Chl or o- 8- net hyl - gui nol i n- 3-yl net hyl ) - pi perazi ne-1
wo eanhbowyd i ¢ acid phenvliamde HN N~-fN~- Cl NCTOUT1005/047329
title conpound was prepared from
2-chl oro- 8- net hyl - qui nol i ne-3 10 car bal dehyde. 1H NWR
(400 MHz, CDCI3): 8.17 (s, 1H), 7.67 (d, J = 7.8 Hz,
1H) 756(d J =6.8 Hz, 1 H, 745(tJ:7.5Hz,
H . . 1 )

pberyl&in ;e4|—|) 277(s 3H), 2. 61 (t, J =50 Hz,4H).
Exanpl e 76: 4-(1-Methyl - N Br

1H-i ndol - 6-yl met hyl ) - pi nerq{\me oxylic acid 15
phenvliamide NN H Y N\/) title conpound
was prepared from h§ﬂ/ 1 Hindo e 6- car bal dehyde
1H NWVR (400 MHz, ): 57(d J = 8.1 Hz,

j fsgﬁq?ﬂ%%%{'%q \A{%S prgpgrfd fgo(m P Wm%pgﬁ T%-Q cg_éggehyde
1}3 r\ﬁﬁR(@oo RMHZDCR): SA53-786 (rm 7|4H)7 06>-7%8- (:Zn 504)( m324(ld) 1H),
06/ 074025 PCT/ USZO 7329 Examp

319(@ %éhz%/%!éy-l Feh2 13 4b1) p%ﬁéit s 313¢, tﬁH()yl i c aC| d
Ephen I am de H JNNu N Cr % I O (/ The t|t| e

MOM—IZ CDCI3) 7.47-7.20 (m 11H) 7. 056,98
- 6.97-6.91 (m 2H), 5 5.05 (s, 2H), 3.50-3.42
(m 6H), 2.47-2.40 (m 4H). Exan'ploe ,,¢8

4-13-(3,5-D chl oro- hen )N azi ne- 1-car bo
xylic acid phenil arm deNN

The title compound was prepared from 3-(4-chloro-benzenesulfonyl)-
benzaldehyde. 'H NMR (400 MHz, CDCls): 7.94-7.85 (m, 6H), 7.54-7.45 (m, 6H),
7.06-7.00 (m, 1H), 6.29 (s, 1H), 3.58 (s, 2H), 3.53-3.47 (m, 4H), 2.50-2.49 (m
4H).

Example 73: 4-(1H-Indol-6-yImethyl)-piperazine-1-carboxylic acid phenylamide
H

N N
TCD
N N
¥
(0]
The title compound was prepared from indole-6-carboxaldehyde. 'H NMR
(400 MHz, CDCl3): 8.15 (s, 1H), 7.62-7.58 (m, 1H), 7.40-7.19 (m, 6H), 7.12-6.99

(m, 2H), 6.53-6.56 (m, 1H), 6.29 (s, 1H), 3.66 (s, 2H), 3.54-3.47 (m, 4H), 2.55-
2.50 (m, 4H).
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HNyNJ I / O0C The title conpound was prepared from

3-(3, 5-di chl oro- phenoxy) 10 benzal dehyde. 1H NWVR (400
wWOoAe/0W@DEAL3): 7.37-7.25 (m 5H), 7.16 (d, J =7pdr/b&2005/047329

H, 7.10-7.00 (m 3H), 6.97-6.91 (m 1 H), 6.86 (d, J

= 1.8 Hz, 2H), 6.31 (s, 1 H, 3.57-3.47 (m 6H),

2.53-2.45 (m 4H). Exanple 79:

4- (9H Fl uoren- 2-yl met hyl ) - pi per azi ne- 1- car boxylic acid

ERBRIBIE P4Y 494-PhdNoky-bdy AMe1tdarb&x /e BB ide
prepare rom uorene- -carpa e y e. 1H N

MHz, CDCI3): 7.79-7.72 (m 2H),
7.40-7.23 (m 7H) NO4N6\/9]9 4o (s, 1 H,
3.90 ( 2H) 0 S 3.50 (t = .1 HZ, 4H),
2 50 (t J S : Exan'pl e 80

t h I-9H—car azoI i ne- 1- h
J1 1 o The tie cdpnon WaaerFSBgrﬁnﬁt e RES R TN
7 ED61,)PET40132000h, BH)3 291 5- 108 (i, 6H9, 6.8 UN), BEB5-3.4
ﬁ:;gg%ed fr%m 9- et hyl - 9H car ba520Ig 3 cg?bal gghyde) 1H 248

145 (noti3) : 8.10 (d, 7.6 Hz, 1H), 8.03 (s,
749721(m 9H), 7.04-6.99 ng’_ll—l),_ 6.35 (s,
Yy

le 75: hl uinglinz3 vimet -1¢garbgxylic
= 254(t J =5.1Hz, 4H), 1.44 (t, J =
a'.d - '@5 Exanpl e 81:
4- (4-Styryl -benzyl) - plq_‘?_ carboxyl i ¢ acid
phenyl am de H cNN) O \fheytitle conp d was prepared

from 4-styryl - benz hyi{e HCNVRN (200 MHz, CDCl 3):
7.54-7.47 (m 4H), 9-0.25 (m 9 H),'7.11 (s, 2H),
7.05-7.00 (m 7.00, 1H),637(24,1|—g, 3.54 (s,
2H) , The title compgurd avay pgpaed)from 2chlpro-8-nathy-qyinglipe-3-

chbaldtilde. 'H NMR (400 MHz, CDCl3): 8.17 (s, 1H), 7.67 (d, J = 7.8 Hz, 1H),
7.56 (d, J = 6.8 Hz, 1H), 7.45 (t, J = 7.5 Hz, 1H), 7.37-7.33 (m, 2H), 7.30-7.25 (m,
2H), 7.05-7.00 (m, 1H), 6.46 (s, 1H), 3.77 (s, 2H), 3.54 (t, J = 5.1 Hz, 4H), 2.77 (s,
3H), 2.61 (t, J = 5.0 Hz, 4H).

Example 76: 4-(1-Methyl-1H-indol-6-yimethyl)-piperazine-1-carboxylic acid
phenylamide

The title compound was prepared from 1-methyl-1H-indole-6-carbaldehyde.
'H NMR (400 MHz, CDCl5): 7.57 (d, J = 8.1 Hz, 1H), 7.38-7.24 (m, 5H), 7.11-7.00
(m, 3H), 6.49-6.47 (dd, J = 3.1, 0.8 Hz, 1H), 6.31 (s, 1H), 3.80 (s, 3H), 3.68 (s,
2H), 3.54-3.48 (m, 4H), 2.56-2.50 (m, 4H).
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Exanpl e 82:
4-(4-Chl oro-3-trifluoronethyl -benzyl) - pi perazi ne-1-car

whoenghi2aci d phenylamide FF HNF N-r N_,PCQ/US005/047329

The title conpound was prepared from
4-chloro-3-trifluoronethyl 15 benzal dehyde. 1H NWR
(400 MHz, CDCI3): 7.67 (s, 1H), 7.46 (s, 2H),
7.35-7.25 (m 4H), 7.05- 7 00 (m 1 H), 6.42 (s, 1 H)

phenyl amide Hr 20I etitle

conpound was pr ed @rom

25d|methl- -(3-trifluoronethy 1

pheny§ t'ﬂ%CBWPHP% “@S&J?B%'ieé'éfﬂfﬂé bqwmmrz@dﬂwe HNMR
0

(mpcw 6%2005/ §473297(2'%m 61&%@7%%0@@@?& Zﬁ) 597691 %m 2H),

55]51) S, 2HDB.50-G3 2 (mp, BHHR; 476249 (YS4HJ) I—I), 6 94 (s, 1 H),

52(t J =51 H, 4H) 341(s 20, 2.52 (t. J =

: T anpl e
4-f2,5-Di methyl 1- (3q tri 0 o'i‘ qvl - phenyl ) -1
H pyrrol -3-yl rretZE IN plr\per zZi gl\fjl‘\lc acid

Eﬁ';fq;ﬁarﬁ c]%rm benzyl ) - p| peraZ| ne- 1- car boxyl iC aC| d
de

Br HNI1~- N O5 Thetltle conpound was

prepared from 2-bronobe CI(4OO VHz,
CDCl 3): 7.56 (dd, JH-8 7.46 (dd, J =
7.8, 1.6 Hz, 1 24 5H) .13 (td, J =

7.7, 1.7 Hz, 1 26.99 (m | H. &6 37 (br s,

The title compound was prepared from 3-(3,5-dichloro-phenoxy)-
benzaldehyde. 'H NMR (400 MHz, CDCl3): 7.37-7.25 (m, 5H), 7.16 (d, J =7.7 Hz,
1H), 7.10-7.00 (m, 3H), 6.97-6.91 (m, 1H), 6.86 (d, J = 1.8 Hz, 2H), 6.31 (s, 1H),
3.57-3.47 (m, 6H), 2.53-2.45 (m, 4H).

Example 79: 4-(9H-Fluoren-2-yimethyl)-piperazine-1-carboxylic acid phenylamide

oY o
O

The title compound was prepared from 9H-fluorene-2-carbaldehyde. H
NMR (400 MHz, CDCl3): 7.79-7.72 (m, 2H), 7.55-7.50 (m, 2H), 7.40-7.23 (m, 7H),
7.04-6.99 (m, 1H), 6.40 (s, 1H), 3.90 (s, 2H), 3.60 (s, 2H), 3.50 (t, J = 5.1 Hz, 4H),
2.50 (t, J = 5.1 Hz, 4H).

Example 80: 4-(9-Ethyl-9H-carbazol-3-yimethyl)-piperazine-1-carboxylic acid
phenylamide
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1H), 3.63 (s, 2H), 3.51-3.47 (m 4H), 2.56-2.52 (m
4H). 10 Exanpl e 85:

wael2008/074083 br ono- benzyl ) - pi perazi ne-1 - car boxyl PCT/E81005/047329

(3-fluoro- phenyl)-amde NBr HNN Br 0OF A

sol ution of 1-(3,4-dibrono-benzyl)-piperazine (167 ng)
in DCM (2 mM-) was treated with 3-fl uorophenyl

i socyanate (0.07 nL). After 16 h, the resulting 15

M Xt YRE B SoMpoRRBVRE RBPSEd fﬁirﬁ'gnéthglhﬁ—licbm&ofé)ﬁpound
as a white, foam (188 ng). 1H NWR O)ﬁ
carbaidefyide 'H NMB (#R0 MK, COCBE 840 (d. 26812, 1H)z8.08 (8 1H),

7,4)9371.8_? ﬁzg 9, 73679 6]3)6 " 1‘?—3983}%% ‘gﬂnf) %6 7?@@%92@3712
220—]53.52“48 =25 43—|z( mH)ARH4 (BQ E5anidkz e$HBE-BB(twbFe . 2 Hz, 3H).
prepared from 1-(3, 4-di br ono- benzyl ) - pi perazi ne and

Ekbeptp@ti #i(dBtyybbygand)eipeiazirenticatboxylid acitbphepllantide

Products were isol ated thr by filtration of the
reacti on mi xture or la 3

2006/ 074025 PCT/ JS208 7 9 > »
4- (3, 4- Di br ono- yI) pi per azi ne- 1-car lic acid
(4-fluoro- pheny “am%e NBr H NN B O The

| sooy 3518 SR olfiR PETRREEG L) BeGREE . H MR
(4D0OMHz, CDGH)); 7/5%67. 4(7d(1n JAH), 8.39-H25 (b, B H), 7. Bilts7 2By, 7.05-7.00
w*ﬂ%oédﬁr* 534 %d'% 357 8y Py 3 (0 75 Blte. B 2 800 = 5.0
HzS4HZH), 2.50-2.45 (m 4I—|) Exanpl e 87:

4- (3 4- Di brom) benzyl) pi per azi ne- 1- car boxylic acid

EkampRl 82X ¥=(4-Chloro-3-trifluoromethyl-benzyl)-piperazine-1-carboxylic acid
phenylamide

The title compound was prepared from 4-chloro-3-trifluoromethyl-
benzaldehyde. 'H NMR (400 MHz, CDCl3): 7.67 (s, 1H), 7.46 (s, 2H), 7.35-7.25
(m, 4H), 7.05-7.00 (m, 1H), 6.42 (s, 1H), 3.54 (s, 2H), 3.50 (t, J = 5.1 Hz, 4H), 2.46
(t, J = 5.1 Hz, 4H).

Example 83: 4-[2,5-Dimethyl-1-(3-trifluoromethyi-phenyl)-1H-pyrrol-3-yimethyl]-

“N
F
FF

The title compound was prepared from 2,5-dimethyl-1-(3-trifluoromethyl-
phenyl)-1H-pyrrole-3-carbaldehyde. '"H NMR (400 MHz, CDCl3): 7.69-7.58 (m

piperazine-1-carboxylic acid phenylamide
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phenyl)-amde HI'"'NBr NNJI / Br 10 O The title
conpound was prepared from 3-net hoxyphenyl i socyanate.
wd tboohiMBR2{ 400 MHz, CDCI3): 7.65-7.55 (m 2H), PCROSZ20034@47329
(m 3H), 6.85-6.79 (m 1 H, 6.62-6.56 (m 1 H, 6.32
(s, 1 H, 3.80 (s, 3H), 3.55-3.45 (m 6H), 2.51-2.44
(m 4H). 15 Exanpl e 88:
4- (3, 4- Di brono- benzyl ) - pi per azi ne- 1- carboxylic acid
2P twhvl(@mwsw 4<2t7c 25 (mOsHye7 biia 6o ﬂﬁrmﬁ%mgvgﬁ 1P)eBH]E, 1H),
from 3- net hy n I socyanat e.
oG8 3): 51 55, SRS 4 s, 2H). 5 9095 J7 67 i AHMP.026(588H) .98 (5

3%,) 7.4 Hz, 1 H), 6.26 (s, 1 H), 3.55-3.44 (m 6H),
50-2.44 (m 4H), 2.32 (s 3H) 70 WD 2006/ 074025

(2-f|uoro- phenyl)-arri de Br HJIJNNBrN/ Br OF The
title conpound was prepared'\fﬁ;o ’ or ophenyl
i socyanate. 1H NVR 5 (4@'0 , »u . 8.08 (td, J =

8.2, 1.6 Hz, 1H) %, 1 H, 7.57 (d,
J=8.0H, 1 Sg(m AH), 6.58 (br s, 1 H).
3.55-3.50 (m 4H) 3 17 (s 2H), 2.51-2.46 (m 4H).

Exan‘llih@tlﬂ@compound was prepared from 2-bromobenzaldehyde. H NMR
(3, 4-Di brorm benzCP/ gl perazi ne-1-car oxyI [ c aC| d
(9. o

wwﬁzh%ﬁls e 9, i3 BTt 7-46 (dd, 3 1.6 Hz, 1H),
7.36-7.24 (m, 5H), 7.13 (td, J = 7.7, 1.7 Hz, 1H), 7.04-6.99 (m, 1H), 6.37 (br s,

1H), 3.63 (s, 2H), 3.51-3.47 (M, 4H), 2.56-2.52 (m, 4H).

Example 85: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid (3-fluoro-

: OCC

phenyl)-amide

A solution of 1-(3,4-dibromo-benzyl)-piperazine (167 mg) in DCM (2 mL)
was treated with 3-fluorophenyl isocyanate (0.07 mL). After 16 h, the resulting
mixture was chromatographed, giving the title compound as a white foam
(188 mg). 'H NMR (400 MHz, CDCls): 7.61 (d, J = 2.0 Hz, 1H), 7.56 (d, J = 8.1
Hz, 1H), 7.31-7.12 (m, 3H), 7.01-6.97 (m, 1H), 6.75-6.99 (m, 1H), 6.47 (br m, 1H),
3.51-3.47 (m, 4H), 3.45 (s, 2H), 2.48-2.43 (m, 4H).

Examples 86-96 were prepared from 1-(3,4-dibromo-benzyl)-piperazine and

the specified isocyanates in analogy with Example 85. Products were isolated
either by filtration of the reaction mixture or by chromatography.
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15

Br 10 ~~ 1 i O The title conpound was prepared from

4- met hoxyphenyl isocyanate. 1H NWR (400 WHz, CDCl 3):

WO 208074082 (m 1 H), 7.57 (d, J = 8.0 Hz, 1 H)PCT/US2005/047329
7.25-7.22 (m 2H), 7.16-7.13 (m 1 H), 6.85-6.82 (m

2H), 6.19 (s, 1 H), 3.78 (s, 3H), 3.50- 3.46 (m 6H),
2.48-2.46 (m 4H). 15 Exanple 91:

4- (3, 4- D br ono- benzyl ) - pi pera2| ne- 1- car boxylic acid

. 1H NWMR (400 MHz, CDC13): 8.15-8.13 (m
1H), 7.63-7.56 (m 2H), 7.16-7.09 (m_2K), 20
6.96-6.93 (m 2H), 686}68 rﬂg\@ism(s 3H),
3.53-3.51 (m 4H);®U 2,47 (m 4H).
71 WO 2006/ 074025 5/ 047329 Exanple 92:
4- (3, 4- Di br onp- ben ra2|ne 1-carboxylic acid

3-c r hen am de Br

et Eheals ohie vfﬂseq;apar&dffr%'ﬁzf?'we*a%%mvanate 'H NMR
(4(&13!01}4&”@0%@ i, @2 MVBiéQDHMﬂ-l) @Qﬁl -78 62—!2( le)17%1 -7.27
(m, 8H), g)iﬁa (qdn =18+Q) 2 05"'34”0)57 0_L1 ﬁl)95 (31 E?i‘l 364??3 (pms ‘dﬁb 3.51-

34%7?@14214%68(4@ 34?‘21 ﬁépl p ra2| ne 1-carboxylic acid
E((gr'n?)m 87 :04—(@,I1Qﬁi’6|r8m8-rﬂe%§yl?-lp déré%gﬁ -cé}lb&vh@ acid (3-methoxy-

phenyl)}-amide
B
T
N\n/N Br

e
0

The title compound was prepared from 3-methoxyphenyl isocyanate. H
NMR (400 MHz, CDCl3): 7.65-7.55 (m, 2H), 7.20-7.10 (m, 3H), 6.85-6.79 (m, 1H),
6.62-6.56 (m, 1H), 6.32 (s, 1H), 3.80 (s, 3H), 3.55-3.45 (m, 6H), 2.561-2.44 (m
4H).

Example 88: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid m-tolylamide

Br
H N/\@[
NYN\) o
0
The title compound was prepared from 3-methylphenyl isocyanate. H

NMR (400 MHz, CDCly): 7.65-7.55 (m, 2H), 7.25-7.07 (m, 4H), 6.86 (d, J = 7.4
Hz, 1H), 6.26 (s, 1H), 3.55-3.44 (m, 6H), 2.50-2.44 (m, 4H), 2.32 (s, 3H).
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(tr O 10 The title conmpound was prepared from
2-chl or ophenyl isocyanate. "H NWR (400 WHz, CDCl 3):

W@2@608018 (m 1 H), 7.63-7.56 (m 2H), 7.34- 7PABU$20D5/047329

3H), 7.00-6.93 (m 2H), 3.56-3.54 (m 4H), 3.48 (s,
2H), 2.51-2.49 (m 4H). Exanple 94:

4- (3, 4- D br ono- benzyl ) - pi perazi ne- 1-car boxylic acid
p-tolylamde Br H _ JN~Nv Br 0 15 Thetltle

gbmyﬁﬂmes%(s 1 H) 3. 50- 346(m 6H) , ' 2.48-2. 45

(m 4H), 2.29 (s, 3H). Exanple 95:

4- (3, 4- Di br ono- benzyl ) - gi pq‘r/a\zﬁl ne ar[)oxyl ic acid

(4-chi oro- phenyl) -aq aybl 20CL 1 i 0 72

WD 2006/ 074025 PCT 003/ 047329 The Pitle conpound

was prepared from prQ)phenyI isocyanate 1H NMR

(400_MHz, CDCI 3): 7.63-7.56 ( I—P B(Sm 1

4H) Theilﬁeyzompoyﬁg V\@smrepan@dzfg)rp@ ILprp'?heryl ISP qa;e(nﬁNMR
4 =

ﬁj@%m_% 8%(? %@ntg r)csg)ggggjlzzlege 7g§r(go‘£< I1|%Hazc:|“6ll) 757 (d,

Je‘~8 O1Ha, ditrl)dé. 171-6 93 émc4H $8 (bros, B, 85615 dmpBUINS.hé s,

nmet hyl phenyl isocyanate. 1H NWR (400
ZF}%?’%E%%@K'R“%'% 7 %Gp(mySHI) 7y21 7.13 (m 3H)(

pﬁémarrﬁdj)er azin- 1- yI rret hyI qui noI ine (unless
ot herwi se specified) and the specified igrocyanat es in
anal ogy with H (HN

peNsace

The title compound was prepared from 4-methoxyphenyl isocyanate. H
NMR (400 MHz, CDCl3): 7.63-7.62 (m, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.25-7.22
(m, 2H), 7.16-7.13 (m, 1H), 6.85-6.82 (m, 2H), 6.19 (s, 1H), 3.78 (s, 3H), 3.50-
3.46 (m, 6H), 2.48-2.46 (m, 4H).

Example 91: 4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid (2-methoxy-

phenyl)-amide

~o0 H (\N/\@[Br
©/NTN\) .
o)
The title compound was prepared from 2-methoxyphenyl isocyanate. H
NMR (400 MHz, CDCls): 8.15-8.13 (m, 1H), 7.63-7.56 (m, 2H), 7.16-7.09 (m, 2H),
6.96-6.93 (m, 2H), 6.86-6.83 (m, 1H), 3.87 (s, 3H), 3.53-3.51 (m, 4H), 3.46 (s,
2H), 2.50-2.47 (m, 4H).
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Exanpl e 85. Products were isolated either by
filtration of the reaction m xture or by

wO mis/oTs@eogr aphy. Exanpl e 97: PCT/US2005/047329

4- Qui nol i n- 3- vl net hyl - pi per azi ne-1-car boxylic acid
(3-fluoro-phenyl)- 15 amde HIJN NNY N O F The
title conpound was prepared from 3-fl uorophenyl

i socyanate. 1H NMWR (400 I\/Hz CDCI3) 7.41-7.25 (m
XE le7 921 4A 3R Di 3 carborylieaagid D

4% Ghigd = 51 He, Ny 24(tJ:51Hz 4H) 20
4- Qui nol i n- 3- vl nmet hyl - pi per azi arbdityl i c acid
(4-f1uoro-phenyl) - amde N 0O F 73 W

2006/ 074025 PCT/ ¢ ) ["e@rconpound was
prepared from 4-fl u - en I |socyanate 1H NMR (400
MHz, CDCl3): 8.92 (s, 8.12-8.07 (m 1 H),

7. 83Thedifle (CcompbuHy, wak ﬁr]apédaﬂﬂfromB mIBropheﬁylgsodya!ﬁat& 'H

WM“’R*Z%(@@% 756?2?012?;'420@'-@8}@?2(6 1= @%—Iz?gpi 7. 46713
|21HBH 37.062-605 8 (TH), 684 5215|§ 25548, 47T(m4691) 2. mm@ (@n 4H).

4- Qui nol i n- 3- vl net hv -p| per azi ne- 1- carboxylic acid

E(xa 98 04RRNPiDromA &H- radinBYINeArbbx{icTad 12-thiBro-

conpound was prepared from 2-chl orophenyl I socyanate.
'4e100 Mz, CDCI3): 8 76 (d, J =2.1H, 1H,

8.02(dd J=8.3 1.4H, LH, 10 7497-7.90 (m
oH), 7.67-7.64 (m ICH) H 7»0\/@ = 8.4, 7.0, 1.4
H, 1 H), 740(dd@/%& Hz, 1 H), 7.15

(dd, J = 8.0, 1.5 708705Prrn'1H)

The title compound was prepared from 2-chlorophenyl isocyanate. 'H
NMR (400 MHz, CDCl3): 8.20-8.18 (m, 1H), 7.63-7.56 (m, 2H), 7.34-7.14 (m, 3H),
7.00-6.93 (m, 2H), 3.56-3.54 (m, 4H), 3.48 (s, 2H), 2.51-2.49 (m, 4H).

Example 94: 4-(3.4-Dibromo-benzyl}-piperazine-1-carboxylic acid p-tolylamide

Br
H N/\@[
N\”/N\) 5
(6]
The title compound was prepared from 4-methylphenyl isocyanate. H

NMR (400 MHz, CDCl3): 7.62-7.55 (m, 2H), 7.23-7.07 (m, 5H), 6.25 (s, 1H), 3.50-
3.46 (m, 6H), 2.48-2.45 (m, 4H), 2.29 (s, 3H).

Example 95: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid (4-chloro-

phenyl)-amide

DT
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6.83 (s, 1 H, 6.80-6.76 (m 1 H, 3.41 (m 4H),
2.43-2.40 (m 4H). Exanple 100:

wael20@eomobd n- 3- vl met hvl - pi per azi ne- 1- car boxyl i cP@@USR005/047329
(3-chloro- phenyl)-amide HN\ \ C NN I N/ 15 O
The title conpound was prepared from 3-chl orophenyl
i socyanate. 1H NMR (400 VHz, CDClI 3): 8.93 (d, J =21

Hz, 1 H), 8.12-8.08 (m 2H), 7.82 (d, J = 8.1 Hz),
g 72T(\Q‘ﬁﬁe cémpo%néwa@ &ep%reﬁisﬁ'"g?m 4c rzl%vopﬂeﬁgl |§6’%83t;5 I‘é—l

-Q(N) MHZ @D®3)997 @3\17 36 @, 216), 363‘( -§,23UMHAH)37 18-1.43 (M, 1H),

6%1(]‘&‘ Z%@ésﬁgﬁslf’r éﬂf\/@ﬁjeghzﬁ'2 4"l%p( i_' 55\ ( mcafE?)xyIElxgnpl ©

/]
C]

corrpound was prepared from Byl i socyanate.
1H NVR (400 Mz, )Hsﬁmﬁﬁzlm 1 H)),
8.12-8.07 (m 2H), = Z2>Bl.0 Hz, 1 H),
7.72 (ddd, J = 8.4 9, d.4 Hz, 1 H, 7.56 (ddd, J =
8.1, 7.0, 1.1 Hz, H), 732730(m 1 H, 7.29-7.28

(m  Théhitle Corfpolndvdsprepatdd, from Z2méttddpHeny! Bodyadate. 'H

NBIR &0 Wi DGl 74&?@23@% 752733 (3 Y 104-6.99 (m, 1H),

64'roQé' AAl, I315§L3V47Tﬁﬁ hethy, Q'WQ&??' (Re-4kpcar boxylic acid
2-met hoxy- phenyl)-am de O cro i 0 The title

conpound was prepared from 2- rret hoxyphenyl isocyanate.

o 142 s 781 Were fi¥daied GBS phipragin ;fipftthfh-quiidiine
(Uhlgg: Gthébvigenspécifipd) anﬁihe?spl?eﬁlflemlsdcyﬁhate'é il @nakogy With)

E()s(ar%z)le 83 P"&]uc%si_'?/vere isolated either by filtration of the reaction mixture or

by chromatography.

Example 97: 4-Quinolin-3-ylmethyl-piperazine-1-carboxylic acid (3-fluoro-phenyl)-

amide

The title compound was prepared from 3-fluorophenyl isocyanate. 'H NMR
(400 MHz, CDCl3): 7.41-7.25 (m, 9H), 7.05-7.00 (m, 1H), 6.33 (s, 1H), 3.69 (s,
2H), 3.49 (t, J = 5.1 Hz, 4H), 2.54 (t, J = 5.1 Hz, 4H).

Example 98: 4-Quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-fluoro-phenyl)-

amide
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6.86-6.83 (m 1 H), 3.86 (s, 3H), 3.76 (s, 2H), 3.56
(s, 4H), 2.58 (s, 4H). Exanple 103:

wael20@aomobd n- 3- vl met hyl - pi per azi ne- 1- car boxyl i cP@@US$R005/047329

o-tolylamde H--~" IJNI ~11ZZ~ N-rN/ Nle~ 0 15
The title conmpound was prepared from 2-net hyl phenyl
|socyanate 1H NMR (400 MHz, CDCIS) 8. 92 (d J =20
Hz 8.12 (d, J = 8.4 Hz, 7.82 = 8.4

o ,201:95%{9 %oﬁfb&_&a Q\L?%Bﬂéeaépeg ff rﬁ%fuoa?plgéﬂyl O%'E%:ga a1 'H NMR
(@0 Hzs COTHY); 89505, (1H), BHP;8.07 8, (), 7489-7.80 @8, {is), 79 (ddd,

o 0T RS 1R 7.4 R B0 6L T A 1R PRG35 2m,

6,896 .06t(he 269NP.BBIE, 1S 3pr4eq®a|2aql 3.6043.32 (raf W), mzl54 (m, 4H)
i socyanate. 1H NMR (400 WHz, CDCI3): 8.92 (d, J = 2.0
Ekém ﬂegb 4JiRokh-8S lrﬁglh Rblberakii21{cd¢bo Ileacua ZvchQ)rS henyl)-
amidel, J = 8.0, 6.8, 1. o 75.V\D 2006/ 074025 ’

PCT/ USZOOS/ 047329 m 2H)

7.09-7.07 (m 2H) 25" |3 3.53-

3.51 (m 4H), \Akgl) 3H) Exanple
vl et

105:
2-[(4-Quinolin-3- th pi per azi ne- 1- car bonyl ) - am no

| - bemgeitide c@ﬁip@uﬁ&tvsha)d repheid fréin @-¢hidtophehl/isodyahated H
i O The title conpoun was prepared from

NMIR 44 ¢ Ntz &R we B/ 16 (S ok gnlaklé. 1H)L 1§08t 4608w ;4 Hz, 1H),
7@3071@%8{1%377 63- 7 84 54}191 ) 9i452§ EcI;de J= 8 417F¢Z " 41H%1 H), 7.40

(BIHY X848, 70.4. ’BHI, 14).6. 1&(dd1 JH5 8. 071&3H(l,d1H)J 7=0587(§)5 (Hz 1H),
ey 1*‘)76‘%5 g%y&ﬁ“ %> P4y 220t Bogl. "
i 'épazme ? %a?bo@ﬁhé qtid §Dchloro-

phenvl)—amlde

The title compound was prepared from 3-chlorophenyl isocyanate. 'H
NMR (400 MHz, CDCl3): 8.93 (d, J = 2.1 Hz, 1H), 8.12-8.08 (m, 2H), 7.82 (d, J =
8.1 Hz), 7.72 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.57 (ddd, J = 8.1, 7.0, 1.1 Hz, 1H),
7.48-7.46 (m, 1H), 7.19-7.18 (m, 2H), 7.01-6.98 (m, 1H), 6.36 (s, 1H), 3.75 (s,
1H), 3.54-3.51 (m, 4H), 2.57-2.55 (m, 4H).

Example 101: 4-Quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-chloro-

phenyl)-amide
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Exanpl e 106:

3-f (4-Quinolin-3-vlnethvl -pi perazi ne-1-carbonyl)-am no
wo 2dvenzo2x  acid nethyl ester O H rN ~O NuNJ |Pa/US2003647329

The title conpound was prepared from

3- car bonet hoxyphenyl isocyanate. ~H NVR (400 MHz,

CDCI3): 8.92 (d, J = 2.1 Hz, 1H), 8.13-8.10 (m 2H),

7.89 (t, J =2.2 H, 1 H, 7.83 (dd, J =8.1, 1.1 Hz,

% g%Thg tlﬁécan@%uébmwa%@rep%reﬁgﬂmﬁ%ﬂlﬁﬂogﬁehm |socyanate 1H
NMR MMF@ §@le 892 (d 5= R, qutgH 82125§%(7t(m ?Hr) 218@ (dd, J =

, 10.
2o TR TSRS L 8 B8 14 He TR MY IS8T % 1
Hen1ld),7.327130 (met ty), 7& ~2.28Him), MH)J\FLIRIS 7 RIN(m OHY, 72237(21 (m

1@3%&%%017@03?‘92%;@’#%%? @r&%&éﬁ“iﬁgkt@# |

id (2- mezthox -

ﬁ -gmm'(m |', 771 (ddd 1284 .69 14H, 1
, ddd, \IH) 9, 1.1 Hz, 1I;|)3,(7.4g;_|)7.42
2H), 6.64 O S, ,
gl-m54(H%, 5J(= .@;M@;@@: 5.0 Hz, 4H).

Exanpl e 108:
4- Qui nol i n- 3- vI nmet pi Per azi ne- 1- carboxylic acid
h d H
e 1 PSS soRweie WelBrPaletam A shanRbghipvanats.

Nll\mwwm COtl, 1@%@(%@0\44& 118 9-8.18. (9:'2:{}-(3),782=(d J=

811 rFl,;_ 1H 717'12«339 (my 1 87§gr965@(m11t|!),_721615 HH). $9g66 55 (m, 2H),
66696 83nT- 181 13.88-(9, 3HY, 3.78(s, 2H), 3.56 (s, 4H), 2.58 (s, 4H).

Example 103: 4-Quinolin-3-ylmethyl-piperazine-1-carboxylic acid o-tolylamide

@HTN\)N/\@

0]

The title compound was prepared from 2-methylphenyl isocyanate. H
NMR (400 MHz, CDCl3): 8.92 (d, J = 2.0 Hz, 1H), 8.12 (d, J = 8.4 Hz, 1H), 7.82
(d, J = 8.4 Hz, 1H), 7.74-7.70 (m, 2H), 7.62-7.55 (m, 2H), 7.20-7.14 (m, 2H), 7.03-
6.99 (m, 1H), 6.10 (s, 1H), 3.56 (s, 2H), 3.52 (s, 4H), 2.58 (s, 4H), 2.23 (s, 3H).

Example 104: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid p-tolylamide

/Q/HYN\/‘N/\(N\:@
ol

The title compound was prepared from 4-methylphenyl isocyanate. 'H
NMR (400 MHz, CDCI3): 8.92 (d, J = 2.0 Hz, 1H), 8.12-8.09 (m, 2H), 7.82 (dd, J =
8.2,0.8 Hz, 1H), 7.72 (ddd, J = 8.4, 7.0, 1.4 Hz, 1H), 7.56 (ddd, J = 8.0, 6.8, 1.0
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1H, 7.25-7.22 (m 2H), 6.86-6.81 (m 2H), 6.19 (s, 1
H, 3.77 (s, 3H), 3.74 (s, 2H), 3.51 (t, J = 5.0 Hz,

W@ b)os/024026 (t, J = 4.8 Hz, 4H). Exanple 109: PCT/US2005/047329
4- Qui nol i n- 3- vl net hvl - pi per azi ne-1-car boxylic acid
mtolylamde Hrl-"~NNNJI N O15 The title
conpound was prepared from 3-net hyl phenyl isocyanate
1H NWR (400 MHz, CDCI3): 8.92 (d, J = 2.1 Hz,

1480, 287 i@, TR o 20 %15?58 Pt %12%3 -
31y, rﬂm PE8-A58Nm, AHLR 22183 1 H), 7.12-7.07 (m 1
H, 6.85 (d, J = 7.3 Hz, 1 H, 627(3 1 H), 20 3.76

E&ksmplH) 05: 32-5@:-Qu61blllﬁ4‘3lill4iélhvl-@irﬁﬁaﬂné4-éal‘borlNH)-am&d’rbenzoic

83, SEg Efanple 110:
agid -vl met hvl - p!perazine 1-carboxylic acid

(3-nmethox -- pherL1Jy, - &0 0 NJ N O 77 WO
2006/ 074025 PCT/ US2005/ @;473 9 NThe[ ti conpound was
prepared from 3- nethoxy socypflat€” 1H NVR (400

Mz, CDCI3): 8.93 ( —Oonz 1H), 8 13-8.07 (m
oH). 7.82 (d, J = BA 1H), 7.72 (ddd, J = 8.4,

7.0,

T The ‘ﬁtllé;éort'r%ob%d V\7as§9 }_gar%ﬂ ff_(igi1 deﬁemétﬂ&xﬁhérﬁyl {gBcyanate.
"H NMRi£40Q Mbjz, GDG): (177 §s,4H) 942(d1~’53=|2 Hz 1H), 8.564dd, J =

ooy g Ry ey h o 2y B iy 15 9o

Ha; Qd), 70T 4-7-72 (b, M Y1597 B5 (e i1 1.5¢ Atk + i8c8,aC8,d1.7 Hz, 1H),

65695 i, TR 888 Yk 37, %JE"&’%%W (m/4Hf 262259 (m

4R).4- di fl uor ophenyl i socyanat e.

Example 106: 3-[(4-Quinolin-3-yimethyl-piperazine-1-carbonyl)-amino]-benzoic

acid methyl ester

The title compound was prepared from 3-carbomethoxyphenyl isocyanate.
'H NMR (400 MHz, CDCl5): 8.92 (d, J = 2.1 Hz, 1H), 8.13-8.10 (m, 2H), 7.89 (t, J
= 2.2 Hz, 1H), 7.83 (dd, J = 8.1, 1.1 Hz, 1H), 7.75-7.68 (m, 3H), 7.59-7.54 (m, 1H),
7.38-7.32 (m, 1H), 6.60 (s, 1H), 3.88 (s, 3H), 3.77 (s, 2H), 3.56 (t, J = 4.8 Hz, 4H),
2.58 (t, J = 4.6 Hz, 4H).

Example 107: 4-[(4-Quinolin-3-yimethyl-piperazine-1-carbonyl}-aminol]-benzoic

acid methyl ester
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wOH006/474825 (dd, J

NVR (400 MHz, CDCI3): 8.92 (d, J =2.0 Hz, 1 H, 8.11
(d, J = 8.6 Hz 1 H, 806 (s, 1 H, 7.99-7.92 (m 1

= 8.3, 1.1 Hz, 1 H), 7.73-7.68C1/1$2005/047329
H, 7.58- 7.54 (m 1 H), 6.87-7.79 (m 2H), 6.52 (s, 1
H, 3.73 (s, 2H), 3.53 (t, J = 5.1 Hz, 4H), 2.55 (t,
J =5.1 Hz, 4H). 15 Exanple 112:
4- Cyinolin 3-yl met hyl - pi perazi ne- 1-carboxylic acid
(2-frHOkife CQH%MMW@@&@ ﬁe?jhllrorh'u darDom@t{exyphdh\? isocyanate.

title conpound are from

"4 NMBd#0p |G@,%»a&a dd, 7 2VRZ, (DB \R18,050f0m) 2H), 7.97-7.94

i 8.8 torr 7.7 g, 7% % 451 (o Ay 75f¥Ra0, u = 0.1,

673 38t Az54H), M.46-7H2, (n7,. myzem(s(mwzwl 56%8 8.784s, 21, 3.54 (t,
.74 (s, 2H), 3.55

%ﬁgr“gﬂ)&é%? ‘]dmg(’z”éff“? = 5.1 H, 4H) 78 VO

Qhénegl&- H?de O The title corrpound was prepared from .
enzyl pi peri di ne and 4 phenylphenyl i socyanate. 1H

NVR (400 Mz, CDC13): 7. 3l- 7712 .07 (d, 5 J
= 8.0 H, 2H), 6.32 m? 06 |4 2H), 2.79
(td, J = 13, 2.5 Hz, 6.8 Hz, 2H),
228 (s, 3. 1 (9 3H), 130118(m oH).

le 114: 4- Benzyl pi peri di ne-1-carboxylic acid
m t ollbe &itle gempaungiwasprepareg frorn &-miethaxye ifogyapate.

NMRRASEIIHE, BRCRRR S 8 Fr THEC ) 8 -4 DaTRy NP2/, u =
7@z, BHBZ-71 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.56 (ddd, J = 8.1, 7.0, 1.1 Hz,
1H), 7.25-7.22 (m, 2H), 6.86-6.81 (m, 2H), 6.19 (s, 1H), 3.77 (s, 3H), 3.74 (s, 2H),
3.51 (t, J = 5.0 Hz, 4H), 2.56 (t, J = 4.8 Hz, 4H).

1

Example 109: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid m-tolylamide

O
I)/N\H/N\/, 7
o)

The title compound was prepared from 3-methylphenyl isocyanate. H
NMR (400 MHz, CDCI3): 8.92 (d, J = 2.1 Hz, 1H), 8.15-8.10 (m, 2H), 7.83 (dd, J =
8.2,1.0 Hz, 1H), 7.72 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.60-7.54 (m, 1H), 7.22 (s,
1H), 7.18-7.13 (m, 1H), 7.12-7.07 (m, 1H), 6.85 (d, J = 7.3 Hz, 1H), 6.27 (s, 1H),
3.76 (s, 2H), 3.56-3.51 (m, 4H), 2.60-2.54 (m, 4H), 2.31 (s, 3H).

Example 110: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid (3-methoxy-

phenyl)-amide
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6.80 (m 1 H, 6.41 (br s, 1 H, 4.06-4.00 (m 2H),

2.78 (td, J = 13 Hz, 2.4 Hz, 2H), 2.55 (d, J =7.0
woqo6AHN25 2. 30 (s, 3H), 1.77-1.64 (m 3H), 1.28cUIM05/047329

(m 2H). Exanple 115:

4- Benzyl - pi peri di ne-1-carboxylic acid

(2-chl oro-phenyl)-am de CI H gcrc 15 The title

conmpound was prepared from 4-benzyl pi peri di ne and 2-

ORGSO gy e Ty
NMR ;(_)4500 ?AH%) ,Cng:l;sE)e-ass):’ggd,(m ’2;0 Hy, 1H5,$213¢8@H (gn{zrgm,az d, J=
82|;_§ hlﬁ)gg'?lf%@d ﬁ]'— %g,)?%'z%ﬁ%'@ ?rgg(?gﬁb( A3 18:7.14 (m,
1890649 (40252, E(Fl_i ,U$P0631Qad322 7. EXﬁBMZ? 11'@66 59 (dd, J =8.0, 2.1

e ot DT O, Bl APl RS kB AN e 2 56 ¢,

_J¢g$.|z44p||)brom) benzyl) - pi perazine (316 ng) and
pyridin-4-yl- 5 carbamni ¢ aci d phenyl ester (204 ng) in

EX e etk
u_ﬂ)_a_@gg aq NaHCO3 (2 m) . The orgam c layer was
dried (MgS™4) and concentr at r aatQgr aphy of the
resi due gave a white soIH d 3 mm (400 I\/Hz
CDCl 3): 8.45-8.40 (s

7.57 (d, J = 82 735 10730(m2H)
7.16-7.12 (m 1 H 1 H, 3.56-3.50 (m 4H),

er oTHF H& Phimep i (égag@dbf“%?ﬂne FERIBIPhshilsokipnate. ™
Ng(rd (4(fmwli1lze0tf1¢5|§)d 8;92|(d QJaii g_amntm iH)) 8ataldy Jy= BibtHz, 1H), 8.06
(PR, 538 692.45- 85N B (ol et 82 el Wzc Hb 3 E%en iH), 7.58-
70 dndli 114)26.972Y.791(RE 2B), 6.52 (s, 1H), 3.73 (s, 2H), 3.53 (t, J = 5.1 Hz, 4H),
2.55 (t, J = 5.1 Hz, 4H).

Example 112: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid (2-fluoro-

phenyl)-amide

The title compound was prepared from 2-fluorophenylisocyanate. 'H NMR
(400 MHz, CDCl3): 8.92 (d, J = 2.0 Hz, 1H), 8.13-8.05 (m, 3H), 7.82 (dd, J = 8.1,
1.3 Hz, 1H), 7.74-7.69 (m, 1 H), 7.58-7.54 (m, 1H), 7.12-7.01 (m, 2H), 6.98-6.92
(m, 1H), 6.61 (d, J = 3.5 Hz, 1H), 3.74 (s, 2H), 3.55 (t, J = 5.1 Hz, 4H), 2.56 (t, J =
5.1 Hz, 4H).
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N NBr / OThe title conmpound was prepared from
pyridin-2-yl-carbam c acid phenyl ester. 1H NVR (400
WOLWG/OW@DA 3): 8.22-8.18 (m 1 H), 8.05-8.01 (npCiUu$dons/047329
7.70- 20 7.55 (m 3H), 7.16-7.12 (m 1 H), 6.98-6.90
(m 2H), 3.56-3.50 (m 4H), 3.46 (s, 2H), 2.49-2.46
(m 4H). Exanple 118:
4- (3, 4- Di brono- benzyl ) - pi per azi ne- 1- carboxylic acid
ERMipfH 113- 418Bh-)-siBeMHiRE-1-cardo I|Ud};’i’d olyfbmi§: 80 WO
e conmpound was
prepared from pyridin-3-y[,-c d phenyl ester.
1H NMR (400 MHz, CDCl 3): R. 448, 1 1H), 8.29-8.27
(m 1H), 8. 01- 7.96@1 , 7.65-7.52 (m 2H),
26 7.2 (m 1 H), -7.91 (m 1 H), 6.43 (s, 1
4H) ’Fge gggﬁg{l@ ﬂgé\l/v@s’prgbgl%d(fs om %%énz%lp?&er%irf’g ar(|(5n4-

pﬂerﬁyf’rp@rﬁjl f&&i%yé{rhagéy Illhemml (hoolmef EGIDOE) 17 @atmzxﬂnl FH), 7.07 (d,
enyl am ade

J QQ Hﬁ:@r"ﬁx‘?ﬁgéﬁzifh*),ﬂp}?ﬁnéfo@z(ﬂheﬂ'h) 2c7§r(b<b>dyT 18, &eitde, 2H), 2.56

%’zﬂe‘”né')sa%iﬁzf 3 Eo Fﬁﬁ%‘r’f@% oPibd %%3382@%3%

J%ﬂw¥ - RIRRIH- ﬁ 5 ).

filtered. Chrorratography gave the
title conpound as & te so% HNI\/R(4OO
I\/HzCDCIS)736;\‘/ 7. 05- 00(m1 ,
6.88-6.84 (m 2H) (301H) 425420(m1|—|)

3.50-3.47 (m 6H), 2.48-2.46 (m 4H), 2.01- é
2H) , Tha title cgmpoupd Was prepgredfran 41bqrgzy[m§>er51q)e an

n?‘%&?r oxyy%'%ﬁ ;:IENMRZFQQ :Rﬂ-e'{ rl(?‘ﬂbb) 7.32-7.07 (m, 8H), 6.84-

6.80 (m, 1H), 6.41 (br s, 1H 4.06-4.00 (m, 2H), 2.78 (td, J = 13 Hz, 2.4 Hz, 2H),
2.55 (d, J = 7.0 Hz, 2H), 2.30 (s, 3H), 1.77-1.64 (m, 3H), 1.28-1.16 (m, 2H).

Example 115: 4-Benzyl-piperidine-1-carboxylic acid (2-chloro-phenyl}-amide
cl y
oY

The title compound was prepared from 4-benzylpiperidine and 2-
chlorophenyl isocyanate. 'H NMR (400 MHz, CDCI3): 8.19(dd, J =8.3, 1.5 Hz,
1H), 7.33-7.12 (m, 7H), 7.03 (br s, 1H), 6.96-6.90 (m, 1H), 4.12-4.05 (m, 2H), 2.85
(td, J =13, 2.3 Hz, 2H), 2.57 (d, J = 6.8 Hz, 2H), 1.82-1.69 (m, 3H), 1.34-1.20 (m,
2H).
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car boxylic acid phenyl am de or

4- (4- hydr oxy- benzyl ) - pi per azi ne- 1-carboxylic acid
wpbwnytsaed de and t he specified al cohol s i n anab@yS2003/6w7329

Exanpl e 119. 20 Exanpl e 120:

4- ( 3- Propoxy- benzyl ) - pi per azi ne- 1-carboxylic acid

phenylamde H N O~/\ ~ ENN) / O The title conpound

was prepared from 1-propanol. 1H NWVR (400 MHz,

ytarrﬁdes'49(m 6H) | 2:50-2.’48(m’4H)' 186177(m
2H), 1.06- 25 0.98 (m 3H). 81 WO 20064074025
PCT/ US2005/ 047329  Exanp e

4- ( 3- 1 sobut oxv benz NI\[%N Eboxyl ic acid
phenyl am de N J O The €Itle conpound

was prepared |sobu[‘l QH NI\/R (400 MHz, CDC13):

7.3647.2

2y Agngine By 0i-aip 945 o iy Bt fye°RiP 588 piflig -+
s e P o g B T a0
Tmézes%ﬁrcer@&m\ya%ewyiﬂ)ww 'gf%cz 204t ang wag%ﬁ’ PR aq.
NRRRTY] @ngle The Urd\ér'Na]Iaer WE@ dhbH éﬁlgS@WﬁH&@oH@éntrated

pr epar ed from et hanol

Chrgeatpgpaphynf tBeveSIdue)gave eyvr(me; sofid K70 e11-'5. IR (400 MHz,

cﬁglg) %%‘%—86407 2, mﬁd’ J& ?’g %1{&1 ?%7 (6 g 29{2 ﬁgi) 7.35-

7(30 (n3F)H), E)(IMI1E(&\23H) 659 (s, 1H), 3.56-3.50 ( m 4H), 3.47 (s, 2H),

%‘?éﬁf}ggﬁfggx benzyl) pi perazi ne- 1- carboxylic acid

Examples 117-118 were prepared from 1-(3,4-dibromo-benzyl)-piperazine
and the specified aryl carbamate in analogy with Example 116.

Example 117: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-2-

ylamide
’ (\N/\C[Br
EN/jN\g/NJ .
The title compound was prepared from pyridin-2-yl-carbamic acid phenyl
ester. 'H NMR (400 MHz, CDCl3): 8.22-8.18 (m, 1H), 8.05-8.01 (m, 1H), 7.70-

7.55 (m, 3H), 7.16-7.12 (m, 1H), 6.98-6.90 (m, 2H), 3.56-3.50 (M, 4H), 3.46 (s,
2H), 2.49-2.46 (m, 4H).

Example 118: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-3-

ylamide
Br
O CX
x N\H/N\) o
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25

O 15 The title conpound was prepared from 1-propanol .

1H NWR (400 MHz, CDCI3): 7.36-7.20 (m 6H), 7.05-7.01
W@ 20674605 6.88-6.84 (m 2H), 6.30 (s, 1 H), BCOBSBIIOI7329

(m 2H), 3.50-3.48 (m 6H), 2.48-2.46 (m 4H),

1.85-1.76 (m 2H), 1.06- 1.02 (m 3H). Exanple 124:

4- (4- 1 sobut oxv-benzyl) - pi perazi ne- 1-car boxylic acid

phenylamide H N O cNN) O 20 82 WD 2006/ 074025

SRR A TR PSR e

ester. BHNMR (460 MHX0 QDG SH4-854 BEns118)N 8 29-827) (m 6114)18.01-

7ty o 7 5L 2 . 27 Jo 2 gt Ty % g 43y
1R),88.5643251 @) 4Hp 3¢ (5 2e1)1253-2.46 (m 4H).
4-1 3-(2-Di met hyl am no- et hoxy) benzyl | - pi per azi ne-1-car

ER@pld ¢1@CHq4-@lerihexqiskgdehbylFoibazide-Tharbdxivie acid
conpound was prepared from 2-di net hyl am no- et hanol. 1H
MHz, CDCI3): 7.39-7.20 (m b5H), 7.06-6.99

(m1H),696688(m2 5~86-+10 6,8Q (m 1 H),
6.32 (s, 1 H, 408(*t* m;@%s%(m
6H), 2.75 (t, J vf (m 4H)

2.36 (s, 6H). Exa
4-f3-(2- Pi peridin- yI gt hoxy) benzyl | - pi per azi ne-1-ca
r boxybiacmp@ire of Ab@nyydroxyebetyN-piperazide-Ncafoxylic acid

phenylamide (311 mg) and cyclohexanol (150 mg) in DCM (4 mL) was added

polymer-supported PhsP (500 mg) followed by di-tert-butyl azodicarboxylate (345
mg). The reaction mixture was shaken overnight, and filtered. Chromatography
of the filtrate gave the title compound as a white solid (110 mg). 'H NMR (400
MHz, CDCl3): 7.36-7.19 (m, 6H), 7.05-7.00 (m, 1H), 6.88-6.84 (m, 2H), 6.30 (s,
1H), 4.25-4.20 (m, 1H), 3.50-3.47 (m, 6H), 2.48-2.46 (m, 4H), 2.01-1.97 (m, 2H),
1.82-1.80 (m, 2H), 1.60-1.29 (m, 6H).

Examples 120-129 were prepared from 4-(3-hydroxy-benzyl)-piperazine-1-
carboxylic acid phenylamide or 4-(4-hydroxy-benzyl)-piperazine-1-carboxylic acid
phenylamide and the specified alcohols in analogy with Example 119.

Example 120: 4-(3-Propoxy-benzyl)-piperazine-1-carboxylic acid phenylamide
e}
H ’/\N ~TN
N\H/N\)
(1

The title compound was prepared from 1-propanol. 'H NMR (400 MHz,
CDCl3): 7.36-7.21 (m, 5H), 7.05-6.90 (m, 1H), 6.88-6.80 (m, 3H), 6.32 (s, 1H),
3.94-3.91 (m, 2H), 3.51-3.49 (m, 6H), 2.50-2.48 (m, 4H), 1.86-1.77 (m, 2H), 1.06-
0.98 (m, 3H).
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Il NJ O 15 The title conpound was prepared from
2-piperidin-1-yl-ethanol. 1H NMR (400 MHz, CDC13):

WO 2000074020 (m 5H), 7.06-6.99 (m 1 H), 6.94-6PTOUSIP5/047329

3H), 6.34 (s, 1 H), 4.11 (t, J = 6.1 Hz, 2H),

3.55-3.45 (m 6H), 2.78 (t, J = 6.1 Hz, 2H), 2.57-

2.40 (m 8H), 1.68-1.51 (m 4H), 1.50-1.40 (m 2H).
Exanpl e 127: _ _ _

E4atnpid f2 P ﬁﬁﬂé’é%ﬂpb@ﬁ%%ﬁ@rﬁ%@ﬁiké%%&Q% #4 [Bﬁ-g&wsmde

TODOXYI'TC <ZU aCl d phienylrammade H N

conpound was prepared from

3- di met hyl am no- propan- 1- @&I\/Hz CDCl 3):
7.40-7.19 (m 5H), a:@6 % , 6.92-6.79 (m
3H), 83 WD 2006/ S200 047329 6.33 (s,

1H), 4.02 (t, J 4}612 2H), 3.55-3.45 (m 6H),
2.51-2.45 (m 6H), 2.57 (s, 6H), 2.02-1.92 (m 2H).
Exanphe tile gompopud (\A@smrpgare@h |ﬁot1utanol H NMR (400 MHz, CDCl3):

T RS POt ) P SEOR crepRRB e ) 0

s:dlh‘t)pBlﬁfd (dpd =[8.6 pim, 8H),f3.8M3.49 (m, 6H), 2.50-2.48 (m, 4H), 2.12-2.05

| 1-ol . 1H NWVR (400 Mz,
6191 ‘!317’7%179&0 i O7 07-7. 00 (En 1 H) ,
H, 4 .

; : 6.
' o4t - penzyRiRIDErazing arboxylic &
194(m 2H) 179139( aIe129
4- (4- Et hoxy-benzyl) - pitper ZI -1 boxyl ic acid
phenvl ani de H JW

o)

The title compound was prepared from ethanol. 'H NMR (400 MHz,
CDCl3): 7.36-7.21 (m, 5H), 7.05-7.01 (m, 1H), 6.91-6.89 (m, 2H), 6.82-6.79 (m
1H), 6.30 (s, 1H), 4.07-4.02 (m, 2H), 3.51-3.49 (m, 6H), 2.50-2.48 (m, 4H), 1.43-
1.40 (m, 3H).

Example 123: 4-(4-Propoxy-benzyl)-piperazine-1-carboxylic acid phenylamide

H Nn
N\n/N\/' O/\/
o
The title compound was prepared from 1-propanol. 'H NMR (400 MHz,
CDCl3): 7.36-7.20 (m, 6H), 7.05-7.01 (m, 1H), 6.88-6.84 (m, 2H), 6.30 (s, 1H),

3.93-3.90 (m, 2H), 3.50-3.48 (m, 6H), 2.48-2.46 (m, 4H), 1.85-1.76 (m, 2H), 1.06-
1.02 (m, 3H).

Example 124: 4-(4-Isobutoxy-benzyl)-piperazine-1-carboxylic acid phenylamide

@HEN\) N©\o“(
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The title conpound was prepared fromethanol. 1H NWR
(400 MHz, CDC13): 7.36-7.21 (m 6H), 7.05-7.01 (m 1

wo0607485 6. 85 (m 2H), 6.30 (s, 1 H), 4.06-4PO0DUS$I0P5/047329

2H), 3.50-3.48 (m 6H), 2.48-2.46 (m 4H), 1.43-1.40
(m 3H). 15 Exanple 130:

4-[ 3- (3- Chl or o- phenoxy) - benzyl | - pi perazi ne- 1- car boxyl i
c acid phenvlamde N O C H O To a mxture or

4- ( 3T Y ﬂﬂ@é&[@ﬁﬁa 'vgaspdgregal 4 i P@t{) HRBKYIH RMIEY 4b391|g|Hz,

pheny am de roni c acid

Cig)ls): QUBERQMR((,162), A)5-2004Y 1|bb;/\ﬁ|68€ﬁ:|841(m, av), eﬁ:an &8, 1H),

376 o3 25 PR BSHL hihe Pk A ES R B, L4 LE20p (. 11

1tmokeeram)|7m eM)nmosphere for 16 h, filtered, and
washed with DCM The filtrate was concentrated and t he

ES4mpe 28864 9340 BmBHRI4ANABLHh &4/ HePzyIl-Biedatenava scarboxylic acid
chromat ographed to give a brown solid (350 ng). 1H NWR

CDCI 3): 7.36-7.22 (m 6H) 7.15-6.85 (m

7H, 6.37 (m 1 H, 3.56-3 .46 (m %2/55245(m
4H). 5 Exanpl es 131-#36 [we p fr
4- (3- hydr oxy- be N i ne carboxylic acid

phenyl am de and speci fied areneboronic acids in
anal ogy with | e 130. Exanple 131:

4 [ 3Th a@wm Dnd swbar%%ﬂqIz@mﬁﬁaﬂn%-émsﬁnbdwwm
ﬁ?

lic acl

(400, MHZC@E;ﬁa)hc}' 7. q&@paﬁ@dmec@rﬂs (maﬂh’t)h@ﬂﬁtﬁ&&(fﬁ, 2H), 6.86-

P00 HIs B3R o1 1) A8E L I3 ST he, 5%‘3 Se g 8270 0. -

57z, 2H)1 2-82-235((m, 4H)) 2.36.(806Kk, 1 H), 3.55-3.45 (m
6H), 2.55-2.45 (m 4H). 15 Exanple 132

E4ainptd P2&naq8-i2-1ip &idir-ax)-etHiay ke hzyl-pip eeszines 1 -tadmxhlicacid
W[ N

[ic acjd
©/N\”/N\) UO$U

phenylamide

The title compound was prepared from 2-piperidin-1-yl-ethanol. 'H NMR
(400 MHz, CDCl3): 7.40-7.20 (m, 5H), 7.06-6.99 (m, 1H), 6.94-6.79 (m, 3H), 6.34
(s, 1H), 4.11 (t, J = 6.1 Hz, 2H), 3.55-3.45 (m, 6H), 2.78 (t, J = 6.1 Hz, 2H), 2.57-
2.40 (m, 8H), 1.68-1.51 (m, 4H), 1.50-1.40 (m, 2H).

Example 127: 4-[3-(3-Dimethylamino-propoxy)-benzyl]-piperazine-1-carboxylic

acid phenylamide

The title compound was prepared from 3-dimethylamino-propan-1-ol. H

NMR (400 MHz, CDCl3): 7.40-7.19 (m, 5H), 7.06-7.00 (m, 1H), 6.92-6.79 (m, 3H),
83
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phenviamide HN O N NJ The title conmpound was
prepared from 9-phenant hreneboronic acid. 1H NWR (400

wORde/0@DEd 3): 8.71-8.60 (m 2H), 8.35-8.31 (mPd¥NS$2005/047329

7.76-7.50 (m 7H), 20 7.36-7.25 (m 3H), 7.16-7.00
(m 5H), 6.33 (s, 1 H, 3.54 (s, 2H), 3.48-3.43 (m
4H), 2.51-2.45 (m 4H). 85 WD 2006/ 074025
PCT/ US2005/ 047329 Exanpl e 133:
| gar lrRi j - 1)

O, O PO S PR 2D B Ry: B SRR g 67
(sTIBé) 2.0R€1 .82 fpoBHY was prepared from
4- car bonet hoxyphenyl boronic acid. 5 1H NI\/R (400 MHz,

R RS 4 B3-H

7757 8.(m 1H, 7.28-7.25 (m 2H), 717713(m1

RIlﬁ‘n-ﬁfﬁa%(m 5H), 6.40 (s, 1 H), 3.91 (s, 3H),

3.57-3.47 (m 6H), 2.54-2.47 (m 4H). Exarsj:;elsm
p

4-[ 3- (4- Met hanesul f onyl - phenoxy) nzyl | -\ pi perazi ne-|
-carboxylic acid phen de O 100
The title corrpndwﬁ/swg/épar rom

4- et hanesul f .@ boffonic acid.” 1H NWR (400 MHz,
CDCI3) 7.92-786 (n¥ 2H), 7.41-7.18 (m 6H),
5 5aT5e Bl bRineaigY wessiGparEasfym Hoidatdnyyiitpbanyt-ol. "M

NMRI@POEMHZO CDCl3): 7.37-7. 1% 5H) 7.07-7.00 (m, 1H), 6. 93 6 77 (m 3H),
4- 3- Met hoxy- phenoxy enzy I-p| per azi ne- 1-

B, 61 G i 2y 625 (i G5 2.86-2.36 i, TOH), 2.04-
1.94 (m, 2H), 1.79-1.39 (m, 6H).

Example 129: 4-(4-Ethoxy-benzyl)-piperazine-1-carboxylic acid phenylamide
H N/\©\
\n/N\) O/\

The title compound was prepared from ethanol. H NMR (400 MHz,
CDCl3): 7.36-7.21 (m, 6H), 7.05-7.01 (m, 1H), 6.88-6.85 (m, 2H), 6.30 (s, 1H),
4.06-4.00 (m, 2H), 3.50-3.48 (m, 6H), 2.48-2.46 (m, 4H), 1.43-1.40 (m, 3H).

Example 130: 4-[3-(3-Chloro-phenoxy)-benzyll-piperazine-1-carboxylic acid

phenylamide
QHTOUYT

To a mixture or 4-(3-hydroxy-benzyl)-piperazine-1-carboxylic acid

phenylamide (311 mg), 3-chlorophenylboronic acid (313 mg), Cu(OAc); (182 mg)
and powdered 4 A molecular sieves (300 mg) in DCM (10 mL) was added pyridine
(0.403 mL). The resulting mikture was stirred at rt under ambient atmosphere for
16 h, filtered, and washed with DCM. The filtrate was concentrated and the

84



10

15

20

O The title conmpound was prepared from
3- net hoxyphenyl boronic acid. 1H NWR (400 MHz, CDCl 3):

WO 286/074020 (m 6H), 7.10-7.00 (m 3H), 6.95-6.80r/(83003047329
H, 6.68-6.55 (m 3H), 6.30 (s, 1 H, 3.78 (s, 3H),
3.55-3.45 (m 6H), 2.53-2.46 (m 20 4H). 86 WO
2006/ 074025 PCT/ US2005/ 047329 Exanpl e 136:

4-[ 3- (Benzo[ 1, 3] di oxol - 5- vl oxy) - benzyl | - pi perazi ne-1-c
rfélﬁt Wh %hﬁﬁhé&og%@wté \}e%ga ?rcﬁvn doitd ¢356 rhgP "HWNRIR @ MHZ,

e compound 9 rom
O@m{z)o[7136}]7c82o6(m@-l)5 b@%ﬂsmmm. 6.35 (1 1KYFE GAEDAM, OH),
2%%%( -7.22 (m 5H), 7.06-6.95 (m 3H),

%588, 1H, 6.76 (d J =84 H, 1H, 6.58
:2.4Hz,1H) 649(de 8.4, 2.4 Hz, 1
. 34 55- 3.
ZD"') E 311 @6 W@f%ﬁ??é’?(ﬁ'q &ﬂmclﬁg:%-mgroxy-benzﬁ) E)lperazme 1-
c§rb64<yli3"§d?%gﬁ@w4§ﬁ%€ afd BRY é%iéd’freh’é’rbﬂ%é\%hk‘ad?d‘@iﬁyénalogy with
ester o uN N 10 O To a O C solution of
Elamlqﬂ/%ﬁ .0Xy- benzyl) - pi per azi ne- 1- carboxyl i ¢ acid
phenyl am de (50 rrg) in DCM (1 m ). was added

§ 95 dg‘) The resultlng m xture vvas stlrred at rt
and chr omat ogr aphed to gl ve a coI orless oil

(80 nm). HNI\/R(4OO DG , 22 (m
7H) 722716(m N707 1( 3. 65- 3. 46
(m 6H), 3.22- ‘i Z 4

Exanpl es 138- 13 er eo pr epar ed from
4- ( 3- hydr oxy- benzyl ) - pi per azi ne- 1-
The title compound was prepared from 2-naphthylboronic acid. HNMR

(400 MHz, CDCl3): 7.86-7.81 (m, 2H), 7.73-7.65 (m, 1H), 7.50-7.38 (m, 2H), 7.36-
7.24 (m, TH), 7.14-6.95 (m, 4H), 6.30 (s, 1H), 3.55-3.45 (m, 6H), 2.55-2.45 (m
4H).

Example 132: 4-[3-(Phenanthren-9-yloxy)-benzyl]-piperazine-1-carboxylic acid

phenylamide
0]
OO ¢
N__N
oY @
The title compound was prepared from 9-phenanthreneboronic acid. 'H
NMR (400 MHz, CDCl;): 8.71-8.60 (m, 2H), 8.35-8.31 (m, 1H), 7.76-7.50 (m, 7H),

7.36-7.25 (m, 3H), 7.16-7.00 (m, 5H), 6.33 (s, 1H), 3.54 (s, 2H), 3.48-3.43 (m,
4H), 2.51-2.45 (m, 4H).
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carboxylic acid phenylam de in anal ogy with Exanpl e
137 using the specified 20 sul fonyl chloride. Exanple

wd 3dr/oBeerenesul f oni ¢ aci d PCT/US2005/047329

3- (4- phenyl car banoyl - pi perazi n-1-yl net hyl ) - phenyl
ester ,00 HN\ O OSO NuN/ O 87 WD 2006/ 074025
PCT/ US2005/ 047329 The title conpound was prepared
from benzenesul fonyl chloride. 1H NWR (400 I\/Hz

ﬂ)metey@té 89 (m 1 I—I) 6.30 (s, 1 H), 3.50-3.43 (m
6H), 2.45-2.35 (m 4H). 5 Exanpl e 439;

4- Chl or o- benzenesul oni’c
3-(4- pheny| car y\llﬁp/e?am yl O phenyl
ester Cl C~ 0 The title caonpound vvas

prepared from hl o o- benzenesul f onyl chl ori de.

%éogge 90%%‘%%%")3:? r%&ére?j_/ﬁ?cgg Q‘n&%ég%‘lﬁ{fh%}%hg%ﬁ%gmc acid.
‘K' AVIR (800 VHEDBOHS 6.05-5500 (m?2HF 2057 i &H), 7.75-7.68 (m

1575 R 280 2HB 7 TR, fHDeT 416,85 (e SHHAIP fo g O
§3b%n3@'7934¢%d6(49029&@4mn$am9 HOOH-~-N" ~ Nr IN

To a solution of

Ezambfl #4218 11 -freth AR SWfon PLAMIRA | PEarz AdSiBea¥ink: RBAMBXxylic

acid phenylamide

The title compound was prepared from 4-methanesulfonyl-boronic acid. 'H
NMR (400 MHz, CDCl3): 7.92-7.86 (m, 2H), 7.41-7.18 (m, 6H), 7.12-6.93 (m, 5H),
6.31 (s, 1H), 3.57 (s, 2H), 3.54-3.48 (m, 4H), 3.06 (s, 3H), 2.55-2.47 (m, 4H).

Example 135: 4-[3-(3-Methoxy-phenoxy)-benzyl]-piperazine-1-carboxylic acid

phenylamide
QHTOUOOO\

The title compound was prepared from 3-methoxyphenylboronic acid. H
NMR (400 MHz, CDCl3): 7.36-7.20 (m, 6H), 7.10-7.00 (m, 3H), 6.95-6.90 (m, 1H),
6.68-6.55 (m, 3H), 6.30 (s, 1H), 3.78 (s, 3H), 3.55-3.45 (m, 6H), 2.53-2.46 (m,
4H).
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15 benzoic acid nethyl ester (26 ng) in THE (0.5 m -)

under N2 was added potassium trinethyl silanoate (9
worosiomoohe portion and the m xture was stirr eRCEHUSI0D5/047329

for 14 h. The m xture was concentrated to give the

title conpound as a white anorphous solid (22 ng). 1H

NVR (400 MHz, CD30D): 8.81 (d, J 2.1 Hz, 1H),

823821 (mlH) 814(de 8.4, 0.9 Hz, 1 H,

Di e@aﬁ@e-”l‘zcarbox lic acid

ghanylamlgg 7.54(ddd 7=8.1 7.0 1.1 H. 1.H)
7.19-7.23 (m 1H),681685(m %H) 3.71 (s, 2H),

3.51-3.54 (m 4H), 2. 46°2N51 m@i}\o

2006/ 074025 PCTLAS2005/1047829 mpl
3-f(4-Quinoli n-“l;.n;\ﬁ]vl pi per azi ne- 1- carbonyl ) -am no
I-benzoic aci d ota95|umsalt) \' OHNHO\ NNJ N
t . . :
3. [(-ﬂ?g ul % Pﬁ‘.ﬁ’%gﬂg %ﬁ{%gr WSk g)féﬂégﬁgﬂbloxole-&boromc acid.
1I-1M|AIRM0®MHZ$M[DI©I};} b‘egzgi 22 emi BIH)Tﬂr(.m'-B FSner3HN6. 8)8 -6.82 (m
alo e
1BV 8N L0 EEGTRLE iy 2k ol P ST e

1f3| ”63Jr|%s 11~|_)H)3,5573 928 ( ﬁﬂsrﬁ;s?_z&é*gn(mﬂ) 7.75-7.71

E)lam ﬁe pBﬁZMelhd’rDesu?or%é aZ:rdZ@- 4 elgr IEBrbafho 7

7.53 (d,

M@ﬂﬁ_ln 3- vl rrethvl'pl perazme 1- carboxyllc acid
pyridin-3- lay mde HN\ \ NN NOAA

sol ution of pyridin-3-yl- ar A\@ Sgqhenyl ester
(0.3 g) and 3- pi %ol i ne (0.32
g) in DI\/SO(O.SrrE@gzw heated in a 15 m crowave

reactor at 100 C ® h. The reaction mixture was

b gap &1 o OB EE TSNS Bl prelRSrap R BgBoxyi aci
phéla;a&@@e (58ndgrio2ent (lahepwad bddeemeihmmsfopwrdhﬂdreté (0.015
nﬁé rggléy ng\lo@ali%wﬁ?h%pé Rﬁ\% e t|xrt]ueret\/|vzgsI gtlr(r: OJTBtorllJ Por 2h,
and chromatographed to give a colorless oil (80 mg). 'HNMR (400 MHz, CDCI3):
7.42-7.22 (m, 7H), 7.22-7.16 (m, 1H), 7.07-7.01 (m, 1H), 3.65-3.46 (m, 6H), 3.22-
3.15 (m, 3H), 2.60-2.45 (m, 4H). |

Examples 138-139 were prepared from 4-(3-hydroxy-benzyl)-piperazine-1-
carboxylic acid phenylamide in analogy with Example 137 using the specified
sulfonyl chloride.

Example 138: Benzenesulfonic acid 3-(4-phenylcarbamoyl-piperazin-1-yimethyl)-
phenyl ester
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Mz, CDCI3): 8.92 (d, J = 2.3 Hz, 1 H), 8.72 (d, J =
2.3 H, 1 H, 8.28 (d, J =8.120 Hz, 1 H), 8.23-8.21

W@ mo6/a74605 8.13-8.10 (m 2H), 7.84-7.82 (m 1 POT/US2005/047329

7.74-7.70 (m 1 H), 7.59-7.55 (m 1 H), 7.37-7.34 (m
2H), 3.77 (s, 2H), 3.64-3.62 (m 4H), 2.62- 2.59 (m
4H). Exanpl es 143-145 were prepared from

3- pi perazin-1-yl net hyl - qui noline 25 and the specified

hen O
D noa) 1o S8 eRbhdLR s?}ghg%gwﬁéibgﬁ%mﬁd‘%h'&%e HNMR
(400MHz0 CDEC! - 1.8/ 182 (pi 248k Zz?ﬁéﬁimaﬁb’dx'yﬁﬁt*] 5, 2H), 7.37-

TOU G 5By i M Pl e R O Bl so g

6Hb’l,@¥52§&ﬁl4§ﬂ 1H NWMR (400 MHz, CDCI 3): 8.91 (d, J

3 Hz,, 1 H), 818-8.16 (m 1 H), 8. 12-8.00 (m 3H),
?a te/189) 44Chldrohenzénésulforicadih3-@phentidbambdl-tiperakin-1-
H, 695 6.92 (m 1H), 3 73 (s, 2H), 3.57-3.55 (m
yimathylyphenyl ester m  4H) | Exanpl e 144:

4- Qui nol i n- 3- vl net hvl - pi per azi ne- 1- carb ylgic acid
pyridin-4- |ay mdeHNN~l\UN Noni Thetitle

conmpound was prepared garbam c acid
phenyl ester. w& p: 8.88 (d, J =
2.3 Hz, 1H), 8 %FI 8.10-8.05 (m 2H),

7.82-7.79 (m 73- 68(m 1 H, 7.58-7.54 (m

1 H, 7.40- 7.38 (m 2H), 3.71 (s, 2H). 3.57-3.54 (m
4H) , The Stle 2ot®ouny was)prem&re@{mfp Mechlam-benzenesulfonyl chloride.

% PR Mz ’&@BWVJ’-BQE?% TR0, SRR 5P 9.40-7.20 (m

), 7.09-6.89 (m, 3H), 6.30 (s, 1H), 3.52-2.45 (m, 6H), 2.45-2.37 (m, 4H).

Example 140: 2-[(4-Quinolin-3-yImethyl-piperazine-1-carbonyl)-amino}-benzoic

acid (potassium salt)

To a solution of 2-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino]-
benzoic acid methyl ester (26 mg) in THF (0.5 mL) under N, was added potassium
trimethyl silanoate (9 mg) in one portion and the mixture was stirred at rt for 14 h.
The mixture was concentrated to give the title compound as a white amorphous
solid (22 mg). "H NMR (400 MHz, CD;0D): 8.81 (d, J = 2.1 Hz, 1H), 8.23-8.21
(m, 1H), 8.14 (dd, J = 8.4, 0.9 Hz, 1H), 7.96-7.93 (m, 1H), 7.91(dd, J=7.9, 1.6
Hz, 1H), 7.88-7.85 (m, 1H), 7.68 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.54 (ddd, J = 8.1,
7.0, 1.1 Hz, 1H), 7.19-7.23 (m, 1H), 6.81-6.85 (m, 1H), 3.71 (s, 2H), 3.51-3.54 (m

4H), 2.49-2.51 (m, 4H).
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25

Step 1; Pyrimdin-2-vl-carbam c acid phenyl ester. The
title conpound was prepared in analogy with Exanple

wd.HoeeT402s 2- ami nopyrim di ne. 20 Step 2. The tiRrABUS2005/047329

conmpound was prepared from pyrimdin-2-yl-carbamc
acid phenyl ester and 3-piperazin-1

-yl methyl -quinoline in analogy with Exanple 142. 1H
NVR (400 N+E CIKHS) 8.72 (s 1 FD 8.10-8.02 (m 1

atioh (pd @gg.umaanz 36 (m 4H) 90’ VO 2006/ 07’4025
PCT/ US2005/ 047329 Exanpl e 146

4-Benzo[ 1, 31di oon 05- vl malﬂhyl car boxylic
acid pyri di n- Am[\‘d(?,:\‘ ep 1;

4- Benzo[ 1, 31d|oxol -plpera2|ne 1 carboxyllc
acid tert-butyl 5 es e title conpound was

pr ep%@%tlé B ﬁﬂaw b ér@&of'rc?m% RARRIHRIB Amethyt- plperazme-
B

anal ogy W t anpl e

14caBeorndfamdbiberadic Bcid methyyestpr rearsiogrewitttirxamiple #40.

M AR R E M ol A B oo

Hac il H) 17202 (hut 518.2 Hst €), 77 RAAagy, W) N.6BXanpIHY, B.611056 (m,

BT 15 s PR IR, Eden 5 m.

2@@.2_@3@34}4 carbam c acid phenyl ester in anal ogy
with anpl’e 142. 1H NWVR (400 MHz, CDCl 3): 844843

EkTnple h2: 8.-d3n&ink3-UfikthlDiperazimB1tafl

. : ., D. . m ,

yBnside (s, 2H), 3.55-3.52 (m 4H), 3.47 (s 2H)
2.51-2.48 (m 4H). 15 Exanples 147 d49ere prepared
in anal ogy with Exanpl ed 14 u@

4-Benzo[ 1, 31di oxoly )d/?;)-l -carboxylic
acid pyridin- 4-vl @ croz>

A solution of pyridin-3-yl-carbamic acid phenyl ester (0.3 g) and 3-
piperazin-1-ylmethyl-quinoline (0.32 g) in DMSO (0.5 mL) was heated in a
microwave reactor at 100 °C for 0.5 h. The reaction mixture was partitioned
between DCM and water. The combined organic layers were washed with brine
(3x), dried (Na,SQ,), and concentrated. The residue was purified by column
chromatography to yield the title compound as a beige solid (80%). 'H NMR (400
MHz, CDCl;): 8.92 (d, J = 2.3 Hz, 1H), 8.72 (d, J = 2.3 Hz, 1H), 8.28 (d, J = 8.1
Hz, 1H), 8.23-8.21 (m, 1H), 8.13-8.10 (m, 2H), 7.84-7.82 (m, 1H), 7.74-7.70 (m,
1H), 7.59-7.55 (m, 1H), 7.37-7.34 (m, 2H), 3.77 (s, 2H), 3.64-3.62 (m, 4H), 2.62-
2.59 (m, 4H).

Examples 143-145 were prepared from 3-piperazin-1-ylmethyl-quinoline
and the specified phenyl carbamates in analogy with Example 142.
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NOIl 20 The title conmpound was prepared from
pyridin-4-yl-carbam c acid phenyl ester and

wd 2wenzpd, 3] di oxol - 5-yl et hyl - pi perazi ne. 1H MNVRU§2008047329
MHz, CDC13): 8.33 (d, J =5.3 Hz, 2H), 7.35-7.34 (m
2H), 6.79 (s, 1 H, 6.68-6.67 (m 2H), 5.89 (s, 2H),
3.48-3.45 (m 4H), 3.39 (s, 2H), 2.43-2.40 (m 4H). 91
WO 2006/ 074025 PCT/ US2005/ 047329 Exanpl e 148:

EQar% RZ943:14 B dlh iR

Py
)LEITJ&\I O The title conmpound was prepared from
pyrim din-2-yl-carbam c amﬁd\h| 20y ester and
Y

1- benzo[ 1, 3] di oxol - 5- ylHet |pFra. 1H NMR (400
MHz, CDCI3): 8. 46N N 7.31 (br s, 1
H), 6.85-6.83 (m %@jG 72- 6.68(m °H), 5.89 (s

oH), 3.56 (br s, 4N, 3.95 (bs, 2H), 2.48 (br s, 4H).

Exanphé ti#d B¢ df idin-2-yl-carbami henyl
4- Benzogll 3(1)rdn|p((3>l281j R R hv Pm;%?a‘% nd-1rcar be au?p eny

ester.d rpbw\ma. 1400 Mz, SR Qo) BRI LD 28 Hr, 1), Brie-6i1d @n. 1H),

8GR0 Mh, 375, PRECEG tn! §ATAYE Y 2\ Ay, THPABUGAH, 6.95-
6 D2hem zi)1 3 33dispR ), -55 FB165 (ny, 4HD), Re56a2 5Adm, BH)NVR (400
MHz, CDCI3): 8.18 (d, J =3.9 Hz, 1 H, 7.67-7.64 (m
Eikaerle 644564 8 6rol(nB-yRIBthyBpipérairel1 {carboXilic acil.phdinss-
2 yiamide, 3.80 (s, 2H), 3.53 (t, J = 4.9 Hz, 4H), 2.36 (t,
Y@§mude, 8 Hz, 4H). 15 Exanple 150:
4- (2 2 D|fluoro benzo[ 1, 31diexe
e-1-carboxylic acid p)“ld n- 3

O NF C‘/ il N
N~ )
The title compound was prepared from pyridin-4-yl-carbamic écid phenyl
ester. 'H NMR (400 MHz, CDCl3): 8.88 (d, J = 2.3 Hz, 1H), 8.36-8.34 (m, 2H),

8.10-8.05 (m, 2H), 7.82-7.79 (m, 1H), 7.73-7.68 (m, 1H), 7.58-7.54 (m, 1H), 7.40-
7.38 (m, 2H), 3.71 (s, 2H), 3.57-3.54 (m, 4H), 2.52-2.49 (m, 4H).

hvl) - pi perazi n
JNOXF Nr"

Example 145: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid pyrimidin-2-

ylamide
NS
@T“@/NJ m

Step 1; Pyrimidin-2-yl-carbamic acid phenyl ester. The title compound was

prepared in analogy with Example 15 using 2-aminopyrimidine.

Step 2. The title compound was prepared from pyrimidin-2-yl-carbamic
acid phenyl ester and 3-piperazin-1-ylmethyl-quinoline in analogy with Example
142. 'H NMR (400 MHz, CDCl;): 8.72 (s, 1H), 8.10-8.02 (m, 1H), 8.43-8.41 (m,
2H), 7.69-7.66 (m, 2H), 7.50-7.40 (m, 2H), 6.82-7.70 (m, 1H), 3.81 (s, 2H), 3.42-
3.38 (m, 4H), 2.41-2.36 (m, 4H).
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0 Step 1;

4-(2,2-Di fluoro-benzo[ 1, 31di oxol -5-vl nmet hvl) - pi perazin
we2meoaboxylic acid tert-butyl ester. The tirdBUS2005/047329

conmpound was prepared from 2, 2-di fluoro 20

benzo[ 1, 3] di oxol e-5- car bal dehyde in anal ogy with

Exanple 5. Step 2;

1- (2, 2-Di fl uor o- benzof |, 3] di oxol - 5-yl et hyl) - pi perazin

gg/dcz‘ir@nl farbox lic acid
_mjpmggm ne- 1- carboxyl [ c acid tert butyl ester in

anal ogy with Exanple 6. 92 2006/Q74825
PCT/ US2005/ 047329~ St epi3. ;I'aﬁ'tl coypound was
prepared from pyr| W/N ; od phenyl ester

and
1- (2, 2-di fl uoro- ben [1, fﬂdl oxol - 5-yl met hyl ) - pi perazin

ic acid tert-butyl

: m
9&2&9We dige (cmnppumi ,wa75. mpareﬂgrqmbezzp[1 ,37]d'mxo(es$-carua)qehyde
. 6,99- 5 3.54-3.52 (m 4H), 3.49 (s, 2H),
'nf%gggy ‘Z’Eh Fr%la"%}[g 5 Exanpl e 151: (4-(25_?2- Difl uoEo- berl;bzof
1, 313tw<22l 1--|Bepli_zdimt3|’l_ld’ ibXolH- mﬁll“:eami'lﬂﬂaérazmebd'm title cmﬁcﬂmd was
ridaln-4- am Crcc. x CO
pliharcs Hom Lkanral kel s memuipatne- LEsosHBTAS rt-outy

eQ{Qr ﬁ‘ﬁér‘i‘élo@%th Example 6.
uor o- benzo[ 1, 3] di oxol - Inethyl) E fera2|n

e |( nStepaB.og e ditle Iﬁ?OfTEB@aﬁﬁIV@SMEPa"ﬁq VR ey dioxol-5-

y@%g@péﬁﬁfg}nﬁn%-@n it goBnen Gder i abide) wir

ESamHi31468 (HNMRY40BMiEZ, GOCIH)S.44-B. 4437(rﬁ 1), B 9-8HY. (m, 1H),

1
7 SEEBRaT 3. 1Ak o B BB AEOIR ARG (6 45 89 (5
28y,r3.55B.52 fn, 49), 1347 (¥, QH)FQBH -2M8 (inMH).N N-~ 0 Step
1; Pyrimdin-4-yl-carbamc acid phenyl ester. The
title conpound was prepared from pyrim din-4-ylam ne

i n apalagisydz X qeR! sreg%reo%%a?ogymmq Exbipi€ papound

was prepared from pyrimdin-4-yl-carbamc
Example 147: 4-Benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid pyridin-

4-ylamide
NN
iy AT

The title compound was prepared from pyridin-4-yl-carbamic acid phenyl
ester and 1-benzo[1,3]dioxol-5-ylmethyl-piperazine. 'H NMR (400 MHz, CDCl3):
8.33 (d, J = 5.3 Hz, 2H), 7.35-7.34 (m, 2H), 6.79 (s, 1H), 6.68-6.67 (m, 2H), 5.89
(s, 2H), 3.48-3.45 (m, 4H), 3.39 (s, 2H), 2.43-2.40 (m, 4H).
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20 acid phenyl ester and
3- pi perazi n-1-yl net hyl -qui noline in anal ogy with

wdEx@anpi42s 142. 1H NVR (400 MHz, CDClI 3): 8.94 (BCT/US2005/047329

2.0 Hz, 1H), 8.76 (s, 1H), 8.54 (d, J =6.1 Hz, 1 H),

8.25 (s, 1 H), 8.20 (d, J =88 H, 1H, 7.99 (d, J =
5.8 Hz, 1 H), 7.87 (d, J =7.8 Hz, 1 H), 7.79-7.75
(m 1H), 7.64-7.60 (m 1 H, 7.38 (br S, 1H, 3.85

) g

8. . > ' ~ Ir N

QM@LMW benzo[l 31di oxol 5-yl net hyI) pi peraz| n

e-1-carboxylic acid pyrim ny mge Hcrer: O

The title conpound was Hvre ar @
spoest er and

pyri m di n-4-yl -car hen
1- (2, 2-di fl uoro- belhzo] 1, dIOXO| 5-yl net hyl ) - pi perazi n
e in anal ogy with anpl'e 142. 1H NMR (400 MHz,

7797 %e tlﬁca ZQm&%gn& Wk prép%d(fgorg*bgﬂm?dgir 2%08%5‘)162 ag dORhenyI

ester aadh)l-benz08t, 3](!13(5(04 -yyleefhyl-ppeddziee. 491 NMR 4400 MHz, CDCly):

l,e ¥
AR AT B B DR i 0k BASR R PGS S8 . 21
50 (sn2E), 18.86 (BrGs, dat), 3udebsy 2H)BR.48-bNs, AHNJ Br N O The
title conpound was prepared from
ERXifnbl8 1491- 4-B8n-z6BY, Blaioxe|-85Arethlemip brazitfe- e/cafiskylic acid pyridin-
1- (3, 4-di bronp-benzyl) - pi perazine in analogy wth

e 142. 'H NWR (400 Mz, CDCIS) 8.40 (s, 1 H),
8.10-7.80 (m 1 H), 7707 7.58 15 7.45
(m 1 H, 714710(mH1 O>(m 1 H), 3.40
(s, 2H), 2.87 (t, ~3@8 (t, J = 4.8
Hz, 4H). Exanple 1
4- [(4 Qui nol i n- 3- yI thyI pi per azi ne- 1- car bonyl ) - am no
| - beTE®titte c8Mmpduhld was prepared from pyridin-2-yl-carbamic acid phenyl

ester and 1-benzo[1,3]dioxol-5-ylmethyl-piperazine. 'H NMR (400 MHz, CDCl3):
8.18 (d, J = 3.9 Hz, 1H), 7.67-7.64 (m, 1H), 6.66-6.64 (m, 2H), 6.54-6.51 (m, 3H),
5.94 (s, 2H), 3.80 (s, 2H), 3.53 (t, J = 4.9 Hz, 4H), 2.36 (t, J = 4.8 Hz, 4H).

Example 150: 4-(2.2-Difluoro-benzo[1,3]dioxol-5-ylmethvi)-piperazine-1-carboxylic

acid pyridin-3-ylamide

@nTOUZXE

Step 1: 4-(2,2-Difluoro-benzo[1,3]dioxol-5-yimethyl)-piperazine-1-carboxylic

acid tert-butyl ester. The title compound was prepared from 2,2-difluoro-

benzo[1,3]dioxole-5-carbaldehyde in analogy with Example 5.
Step 2; 1-(2,2-Difluoro-benzo[1,3]dioxol-5-ylmethyl)-piperazine. The title

compound was prepared from 4-(2,2-difluoro-benzo[1,3]dioxol-5-yImethyl)-
piperazine-1-carboxylic acid tert-butyl ester in analogy with Example 6.
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JN NN~ HOI
prepared fro
wd 2manboes yl ) -
h

/| O O 20 The title conpound was
4-1 (4- qui nol i n-3-yl met hyl - pi perazi ne-
am no] -
Ex l e
1.

enzoi c acid nethyl esterP@mnusS2005/047329
anal ogy wit anpl e 140. 1H NWR (400 MHz, CD3QD):

8.89 (d, J 8 Hz, 1H), 8.31 (d, J = 1.3 Hz, 1H),

8.03 (d, J =88Hz, 1 H, 7.97-7.95 (m 1 H), -
7.90-7.87 (m 2H), 779775(m 1 H, 7.65 94 WO

;oggé 2?h5ﬂé‘é§%§ﬁ@ng4/7a§2§r Zre?]frérmgoyﬁdffb-?» yl- caﬁ)bamlcacnd
paeﬁgezteizn@m (2 Z@fluom-aﬁpz@[n:ﬂeloxol -5-yimethyl)- plperazme in analogy

W&H%ﬁgﬂ?ﬁ? 2 IR A0 T REE B TR DR e 7 B2s02

(B[ SHRI7E99 frrgmonp,u 1Y, AZ92A9-(R 2B XY ds ALY 6.99-6.98 (m, 2H),

p“%@?m‘iﬁn %iaﬁﬁ%'*ﬂ%x hﬁﬁm‘:ar 00 Nz, 0D 3):

.72-7.66 2
Example ¥ 1:541(2:2-1 o Sidionl-5pimethk- iperazines g
aéld%n@ﬁvA&@mldg 48 3. 45 (m 4H), 3.55-3.52 (m 4H).
anpl e

4- (3, 4-Dichl oro- benzyl’\h:I plrp’\r N7 e boxylic acid

phenyl ami de ON Cl ound was
prepared from pi p@fna}/l \(%j:-boxy | c%acllgg.p
phenyl am de and 3N4Ai cH? or obenzal dehyde in anal ogy to
le 18. 1H NVR (400 8.82-8.8
1y, The §lie pompotipd mprel?a@s' fvoreﬁvtlﬁnn "gwycaﬂ?aﬁéc §4 preny
eZteiL%nQ p1‘-%212 H}fhjoll?_?) 53n£b[$%ﬂdl&ol@ﬁlméhﬁpplbﬁrazm@ in analogy with
ExammehMZ n- @WNG@@/M% SIGlz): 83618 S4r(Hosk 6.8 Heichi), 7.41-
7144 @29'= 25 tiA%HY Y aoks M), 6.99 (s, 2H), 3.55-3.53 (m, 4H), 3.49 (s, 2H),

2.47-2.44 (m, 4H).

Example 152: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid pyrimidin-4-

ylamide

Step 1; Pyrimidin-4-yl-carbamic acid phenyl ester. The title compound was

prepared from pyrimidin-4-ylamine in analogy with Example 15.

Step 2. The title compound was prepared from pyrimidin-4-yl-carbamic
acid phenyl ester and 3-piperazin-1-ylmethyl-quinoline in analogy with Example
142. "H NMR (400 MHz, CDCl;): 8.94 (d, J = 2.0 Hz, 1H), 8.76 (s, 1H), 8.54 (d, J
= 6.1 Hz, 1H), 8.25 (s, 1H), 8.20 (d, J = 8.8 Hz, 1H), 7.99 (d, J = 5.8 Hz, 1H), 7.87
(d, J =7.8 Hz, 1H), 7.79-7.75 (m, 1H), 7.64-7.60 (m, 1H), 7.38 (br s, 1H), 3.85 (s,
2H), 3.64 (br s, 4H), 2.66 (bs, 4H).
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SYyNND I N N O Step 1; Thiazol-2-yl-carbamc acid
phenyl ester. The title conmpound was 20 prepared in
WO z0060D9ys Wi t h Exanpl e 15 usi ng 2- ami not hi azol BCT/G$@ps/@47329
The title conpound was prepared from
t hi azol - 2-yl -carbam ¢ acid phenyl ester and
3- pi perazi n-1-yl net hyl -qui noline in anal ogy with
Exarrple 142 1H NVR (400 MHz, CDC13): 9.03 (d, J =
E> 153: dn(2 RDiflwom-benzali u“.ua I-lpelagng -1-carboxylic

2) S2005/ 047329 = 8.1 Hz, 1 H),
a'.Qj aials] %_E{_%B L ,770766(m 1H, 7.43 (d, J =

33Hz,1|—|),698 (d - F 3.87 (s,
2H), 3.73-3.69 (m 'QH)N 2[\5 anple 159:
4-Benzof 1, 31di oxql -3 vyfet iy raﬂ ne- 1- car boxylic
aC|dth|azoI 2-yN deCHNO N)--- p I ~N 50

The title conpound was prepared from
1- befpe[tille Tpairexsd viaspreparsd frompurigidinet-yrearbamic acid phenyl

50 A D A S i
Exarhple 2. 1HRJMRE460 Mz, CDGl): &78%s,(tH), 8.54(3 )& 614 Ha 1H),
'(Q; (@ 4!;)75 S ’ﬂ{)g%gﬁisé?%%y)s 41§g9551 Emb 260 g,:gpg% (m, 6H),

zlgiﬂz 49-(03.444)Di br ono- benzyl ) - pi per azi ne- 1- car boxylic
aci d nethyl -phenyl- amde ITN Br N NJ Br _OTo a

rimidin-4-

—car boxyl 1 ¢c_acl phenyl am de
vlamideas added NaH (60%d|sper3| on in 0|I 3 my) in

one portion. The resultlng Ballovvedto stir
for 30 mn, then vvas P%ykﬁ
! J
The title compound was prepared from pyrimidin-4-yl-carbamic acid phenyl
ester and 1-(3,4-dibromo-benzyl)-piperazine in analogy with Example 142. H
NMR (400 MHz, CDCl3): 8.40 (s, 1H), 8.10-7.80 (m, 1H), 7.70-7.50 (m, 1H), 7.58-
7.45 (m, 1H), 7.14-7.10 (m, 1H), 6.55-6.40 (m, 1H), 3.40 (s, 2H), 2.87 (t, J=4.8
Hz, 4H), 2.38 (t, J = 4.8 Hz, 4H).

Example 155: 4-[(4-Quinolin-3-ylmethyl-piperazine-1-carbonyl}-aminol-benzoic

acid

The title compound was prepared from 4-{(4-quinolin-3-ylmethyl-piperazine-
1-carbonyl)-amino]-benzoic acid methyl ester in analogy with Example 140. "H
NMR (400 MHz, CD;0D): 8.89 (d, J = 1.8 Hz, 1H), 8.31 (d, J = 1.3 Hz, 1H), 8.03
(d, J = 8.8 Hz, 1H), 7.97-7.95 (m, 1H), 7.90-7.87 (m, 2H), 7.79-7.75 (m, 1H), 7.65-
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treated with Mel (0.005 nlL), and was stirred at rt for
12 h. The m xture was concentrated and the residue
womepuors i ed by col unm chronmat ography (5% Mg/ DEA0)3/047329
giving the product as a white solid (0.015 g). 1H NWR
(400 MHz, 20 CDCI3): 7.54-7.50 (m 2H), 7.33-7.31 (m
2H) 7.12-7.05 (m 4H), 3.34 (s, 2H), 3.22-3.20 (m
2. 23 2 21 (m 4H), 1.63 (s, 3H). Exanple 161:

Az -
7”% (7P B SR SR 7982 8825,
420106/ 074025 PCT/ US2005/ 047329 OHH NO1-1 cNN) I | O
Br HCI To a solution of
Eahbteot S804 Ldigoxalixny2-gmathyipiveraeineyl -tarbiorgiccagit ehénylamide
carboxylic acid phenylamde(lZg in Et20(16n1 )

was added HCl (2 Min LﬁZO @\{L;@ter t he
m Xt ure was concent ve l e corrpound as
aswhutes,olud.ﬁ:ﬁﬁgd 7.40-7.20
(m 6H), 7.10-7.0 437(3 2H) 3.94 (s,

The, conpound 162- 163 were epar ed
o1 e S CATRRUNG v bRy Trorg MBEIRING e BOIG Ao
pﬁelﬁﬁaﬁlﬂdg M@mmémhé-catu@%@éhgﬁe fr @@mb%xwhh Ex@ﬁﬂplb 18 H

phenvl am de drochl ori de Br

NARR (40D Hario D @p @6 (s5.1¢8. $96-198 (), 8H)iz7.72- 7|—§6 m, %Jd ), 7.28-

7 o) 7R 2 . . et g 51t o B S
34538.5m,4H)2H), 3.55-3.10 (br m 8H). Exanple 163:

4- Qui nol i n-2-yl et hyl - pi per azi ne-1-car boxylic acid
Erpaepid §57:de(3. 4Hilictdomei renyl)geperazine-1-carboxylic acid phenylamide

Q/ETNV‘N/\@[:

The title compound was prepared from piperazine-1-carboxylic acid

phenylamide and 3,4-dichlorobenzaldehyde in analogy to Example 18. 'H NMR
(400 MHz, CDCl3): 8.82-8.81 (m, 2H), 7.98-7.96 (m, 2H), 7.65-7.57 (m, 3H), 7.16-
7.13 (m, 1H), 3.88-3.81 (m, 4H), 3.50 (s, 2H), 2.60-2.53 (m, 4H).

Example 158: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid thiazol-2-

ylamide
LG

Step 1; Thiazol-2-yl-carbamic acid phenyl ester. The title compound was

prepared in analogy with Example 15 using 2-aminothiazole.

Step 2. The title compound was prepared from thiazol-2-yl-carbamic acid
phenyl ester and 3-piperazin-1-ylmethyl-quinoline in analogy with Example 142.
'H NMR (400 MHz, CDCl5): 9.03 (d, J = 2.0 Hz, 1H), 8.24-8.20 (m, 2H), 7.94 (d, J
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HNN NuNJ ( 0 2HCL 20 1H NWR (400 MHz, CD3OD):
8.73 (s, 1 H, 842 (d, J =8.4 Hz, 2H), 8.01- 7.94

wa@ mo6BHN2s 7. 77-7.72 (m 1.2H), 7.65-7.56 (m 2PM)T/US2005/047329
7.36-7.32 (m 2H), 7.16-7.10 (m 2H), 6.87-6.82 (m 1
H, 4.63 (s, 2H), 3.70 (br s, 4H). 97 WD 2006/ 074025
PCT/ US2005/ 047329 The foll owi ng conpounds i n Exanpl es
164- 167 may be prepared using methods anal ogous to

—tshPﬁ% ﬁ*ﬁ;cf B@ﬁggj ngt’ﬂff Wﬁ??%’kﬂq e%@"?h%;d B, 1H), 6.98

enz pi perazin rboxy I c aci
thleﬂﬁl%H‘Zd‘EH) 38\1 NuRJH)03 73—3E5@(Tpl44-l)18568 (bs, 4H).
4- Benzof ur an- 2-yl net hyl - pi per azi ne-1- carboxylic acid
Epa H58:dleBéh iOXD!F5¢ tieyl- razine-1-carboxylic acid thiazol-
24-!5 3i !4- Di br ono- benzyl ) - pi per azi ne- 1- carboxylic acid
ro- phenyl)-amde JNBr HNu N II Br 02N O 10

Exanpl e 167:
4- (3, 4- Di br ono- benz \ajl ne ar)aoxyl ic acid
(4 trlfluororreththrreny[l’ BrO Hr N1~ Nv Br

The title compound was prepared from 1-benzo[1,3]dioxol-5-yimethyl-
piperazine and thiazol-2-yl-carbamic acid phenyl ester in analogy with Example
142. 'H NMR (400 MHz, CDCl3): 7.30 (d, J = 4.0 Hz, 1H), 6.89 (s, 1H), 6.85 (d, J
= 3.8 Hz, 1H), 6.77 (s, 2H), 5.97 (s, 1H), 5.96 (s, 2H), 3.62 (bs, 4H), 3.53 (s, 2H),
10 2.54 (bs, 4H).

Example 160: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid methyl-phenyl-

SO

To a solution of 4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid
15 phenylamide (0.02 g) in DMF (0.6 mL) was added NaH (60% dispersion in oil; 3
mg) in one portion. The resulting mixture was allowed to stir for 30 min, then was
treated with Mel (0.005 mL), and was stirred at rt for 12 h. The mixture was

amide

concentrated and the residue was purified by column chromatography (5%
MeOH/DCM), giving the product as a white solid (0.015 g). 'H NMR (400 MHz,

20 CDCI3): 7.54-7.50 (m, 2H), 7.33-7.31 (m, 2H), 7.12-7.05 (m, 4H), 3.34 (s, 2H),
3.22-3.20 (m, 6H), 2.23-2.21 (m, 4H), 1.63 (s, 3H).

Example 161: 4-(5-Bromo-2-hydroxy-3-methoxy-benzyl)-piperazine-1-carboxylic

acid phenylamide hydrochloride
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F3C The title conpounds per se of Exanples A through
J are known and may 15 be obtained from commerci al

WG 2W6/0B®25 The conmpounds descri bed i n Exanpl es KCEUSsk0L5/047329

are provided for conparative purposes. Al conpounds
in Exanples A through L were prepared according to

t he general procedures described above. 98 WO

2006/ 074025 PCT/ US2005/ 047329 Exanple A

4- (3-1 odo- benzyl) - pi perazi ne- 1- cagfpoxylic acid
phenylamde H~N 1-1Z 1 J I 1o Il O The title
compound was prepar eddfr ne-1- car boxyl i c

aci d phenyl am de@/ o enz hyde 1H NMR (400

MHz, CDCl 3):
7.36-7.26 (m 5H) 0701(mH) 6HE3 (s, 1H)

3.52-3. 48 2.49-
4-Beh9 & %O'ﬂtg%ﬂl%ﬁ 5 'Pf%“??ﬁ%%?&q%iﬂgfg%%w%@n%l) -pipérazine-1-
ca%m@%m BhagyIEmiddheny gRw E§0Q16H1ﬁ\j VS BHdéd HeI TP ™ in Et,0,

title conmpound was prepared from

38 rpsuéb asftael b, the mostynei waseonrengatad togiyeithegliile compound as a

I 1
WBRR gl %W?h%w bR %69“?'%*"%"“*?58%" H),
4(Jr(ss2H), 3P4 (6.3H)-6. 72 (m 2H), 6.43 (br s,
5.95 (s, 2H), 350346(m4|—|) 3.43 (s, 2H)
2.46-2.42 (m 4H). 15 Exanple Bl. The hydrochl ori de

sal t TRé cbmpouhlls th Erarpplesd 686 PWeapePardt inadricgywith
Wit h Exarrple 161. 1H NWR (400 MHz, CD3QD): 7.37-7.27

Example{61.7. 09- 7.00 (m 3H), 6.90 (d, J = 7.8 Hz, 1
Ekhmpfe 962:(8.3 2D ibrdm8Yehzd§-plddrasihe 4 Harbdxyhie acki phenylamide

hydrochloride
B
T
\n/N Br

Cr
o HCl

"H NMR (400 MHz, CD;0D): 7.93 (d, J = 2.0 Hz, 1H), 7.85 (d, J = 8.1 Hz,
1H), 7.45-7.42 (m, 1H), 7.73-7.34 (m, 2H), 7.30-7.25 (m, 2H), 7.07-7.02 (m, 1H),
4.30 (br s, 2H), 3.55-3.10 (br m, 8H).

Example 163: 4-Quinolin-2-yimethyl-piperazine-1-carboxylic acid phenylamide

dihydrochloride

©/N\(r)rN\/‘ ~
*2HCI

'H NMR (400 MHz, CD;0D): 8.73 (s, 1H), 8.42 (d, J = 8.4 Hz, 2H), 8.01-
7.94 (m, 2H), 7.77-7.72 (m, 1.2H), 7.65-7.56 (m, 2H), 7.36-7.32 (m, 2H), 7.16-7.10
(m, 2H), 6.87-6.82 (m, 1H), 4.63 (s, 2H), 3.70 (br s, 4H).
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2H), 3.50-3.38 (br m 4H), 3.10-3.00 (br m 2H).

Exanple C. 4-(3-Brono-benzyl) - pi perazi ne-1-carboxylic
waedod/ophenyl amide N Br H NuN 20 O The titl| ercDDPpmOFICHT7329

was prepared from pi perazi ne-1-carboxylic acid

phenyl am de and 3-bronobenzal dehyde. 1H NWVR (400 MHz,

CDCl 3): 750(brs 1 H, 7.43-7.17 (m 7H),

7.05-7.00 (m 1 H), 6.47 (br s, 1 H), 3.52-3.45 (m

6H) , The fARwin [1&74R

oH) The fdfe oé%%rgﬂb%ﬁl? in @%M@e@%ﬁ 17488y be prepared using
methigisamilegaus,to- tb@myle&)crmesen &% peecedingra@mples acid

phen Iamde H rN NuN J 1 O The t|tIe conpound was
Examy q: Hexy 7 iparas icé id phenylamide
phenyl am de and 3, 4- d| nmet hyI benzal dehyde 1H NMR (400
MHz, CDCI3): 7.35 5 7.26 (m 4H), 91-7.00 (m 4H),
6.31 (s, 1 H), 351348(mr6~k&| 42-2.26 (m 4H),
2.26 (d, J = 3.8 Hz, 6H)
4- (4- Met hyl - benzyl) a]( 1 carpoxylic acid
phenylamde HI/'N N JOO The title conpound was
pr epar ed from pi per azi ne- 1 car boxyl ic acid 10

fa.dg 1

SIeRNRE: 1-%%Mgﬁ%®op%&amide

(m 6H) 249246(m H) 3H). Exanple F:
4- Phenet hyl - pi per azi xyI b phenyl am de H
N-r N ) OThet@ dvvas pared from

pi per azi ne-1-carbo c abld

Example 166: 4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid (4-nitro-

’ ’/\N Br
S
OZNONIN o

Example 167: 4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid (4-

H K\N Br
SRS

The title compounds per se of Examples A through J are known and may

phenyl)-amide

trifluoromethyl-phenyl)-amide

be obtained from commercial sources. The compounds described in Examples K
and L are provided for comparative purposes. All compounds in Examples A

through L were prepared according to the general procedures described above.
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15 phenyl am de and phenyl acet al dehyde. 1H NMR (400
MHz, CDCl3): 7.37-7.19 (m 9H), 7.06-7.02 (m 1 H),

WO B08W740%, 1 H), 3.55-3.53 (m 4H), 2.85-2. 81 KRaWU2b)5/047329

2.67- 2.56 (m 6H). Exanple G

4- Benzo( 1, 31di oxol - 5-yl met hyl - pi per azi ne- 1- car boxylic
acid (4-fluoro- phenyl)-amde NO Hr I > NNO F/
O 20 100 O l2006/ 074025 PCT/ U82005/ 047329 The t| tle

aC|d(4quoro phenyl) ani de ar : nal.lH NI\/R
(400 MHz, CDC|3) 7.29- m24 mN 2 6.98-6.92 (m

2H), 6.85 (s, '7‘ ; 6.56 (s, 1 H,
5.95 (s, 2H), 2.45 (t, J =5.1 Hz,
4H). 5 Exanple H 4 enzy p| per| di ne- 1-car boxylic

aci dme§m§'c@m;§&@dmaﬁﬁw LY frdfSi b%{'a%emﬁé’%%ﬂ@&d

prepare rom4-benzy eri |ne an
pheoylaenide and BHodmire muﬁehwE Etrbdlvl 4OOWEZ7CQGI3ln771 s, 1H),

9 0
7T SRy vy et 26 pof 72_929&21 fy, grlp-afq ;982040
(, 8HL (2. #3-2 Hm, 4HY6-1. 64 (m 3H), 1.28-1.15 (m 2H).
Exanpl e 1: 4-(3-Phenyl - propel ) - pi perazi ne- 1- carboxylic

Baitbl® Be v Banrsle 31doxdi-Pyihethylbipdraginei 1-terbegyiecanidl

was prepared from pi perazi ne-1-carboxylic acid
de and 3- phenyl propi onal dehyde. 1H NWVR (400

MHz, CDCI3): 7.36 15 7.16 ( 5 7.00 (m 1 H,
6.40 (br s, 1 H ,3525{1\ 255(t3=76
Hz, 2H), 2.47-2.38 39 o= 7.4 Hz, 2H),

1.88-1.79 (m 2H). @W

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and benzo[1,3]dioxole-5-carbaldehyde. 'H NMR (400 MHz, CDCls):
7.36-7.24 (m, 4H), 7.05-6.99 (m, 1H), 6.86 (br s, 1H), 6.77-6.72 (m, 2H), 6.43 (br
s, 1H), 5.95 (s, 2H), 3.50-3.46 (m, 4H), 3.43 (s, 2H), 2.46-2.42 (m, 4H).

Example B1. The hydrochloride salt of the title compound was prepared in
analogy with Example 161. 'H NMR (400 MHz, CD30D): 7.37-7.27 (m, 4H), 7.09-
7.00 (m, 3H), 6.90 (d, J = 7.8 Hz, 1H), 6.05 (s, 2H), 4.40-4.26 (br m, 2H), 4.25 (s,
2H), 3.50-3.38 (br m, 4H), 3.10-3.00 (br m, 2H).

Example C: 4-(3-Bromo-benzy!}-piperazine-1-carboxylic acid phenylamide

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and 3-bromobenzaldehyde. 'H NMR (400 MHz, CDCl3): 7.50 (br s,
1H), 7.43-7.17 (m, 7H), 7.05-7.00 (m, 1H), 6.47 (br s, 1H), 3.52-3.45 (m, 6H),

2.48-2.42 (m, 4H).
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Exanpl e J: 4-Benzyl - pi perazi ne- 1- carboxylic acid
phenviamde H N NNJ O The title conpound was

w@emparses f rom 1- benzyl pi perazi ne and phenyl BOI/US2005/047329

i socyanate. 1H NWR (400 MHz, CDC13): 7.35-7.22 (m
9H), 7.02-6.97 (m 1 H), 6.55 (br s, 1 H, 3.56 (s,
2H), 3.48-3.45 (m 4H), 2.45-2.41 (m 4H). 101 WO
2006/ 074025 PCT/ US2005/ 047329 Exanple K

~ -~

conmpound was prepared fr - car boxylic
acid phenyl am de ang y I dehyde. 1H NWR
(400 MHz, CDC13): 7‘: (m 1 7.05-6.92 (m
3H), 641(3 1H) 8@3 2H) 365(3 2H), 3.51-
3.45_(m 55-2.49 (m

4- (6The SH% EQWOS“Q Wast 9’§H§Eﬁddf9{ﬁﬂﬁer€§¥'8ﬁ'120§f ppxyiccich 7
phﬁﬁylémq@émw L ngemﬂlya@ dA IR @obl Mz, EbeR): 7.35-

e tit oun repa from
7 26p(en, ot n é-11- EQﬂtﬂm(ﬁH)cgéél(sl he B8 1aBid8dmafid), 2.49-2.26 (m,

33, 4- d 1 H napht hal en-2-one. 1H NMR (400
4%1%?55 3dgg¥3§,957 21 (m 6H) 7.06-7.02 (m 1 H),
) " 3,

Eﬁﬁ@ %nzﬂgiﬁlb‘rﬁg%ﬁl%énﬂ P ﬁb%ﬁ H_‘% A c‘éﬁfg%_gﬁé’ééle @%hglamlde

I p A = — .
Hj. 15 BI oI ogi cal " Met hods u -o 1 T84 frozen
pellets (contents of 1- H}m G re di shes) were
honogeni zed in 300 assay>~puffer (125 nM

Tris, 1 nM EDTA, 0

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and 4-methylbenzaldehyde. 'H NMR (400 MHz, CDCl3): 7.35-7.00
(m, 9H), 6.32 (s, 1H), 3.50-3.48 (m, 6H), 2.49-2.46 (m, 4H), 2.35 (s, 3H).

Example F: 4-Phenethyl-piperazine-1-carboxylic acid phenylamide

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and phenylacetaldehyde. 'H NMR (400 MHz, CDCls): 7.37-7.19 (m
9H), 7.06-7.02 (m, 1H), 6.31 (s, 1H), 3.55-3.563 (m, 4H), 2.85-2.81 (m, 2H), 2.67-
2.56 (m, 6H).

Example G: 4-Benzo[1,3ldioxol-5-yimethyl-piperazine-1-carboxylic acid (4-fluoro-
0

&

N UQ

100

phenyl)-amide

H
Y
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gl ycerol, 0.02% Triton X-100, 0.4 nM Hepes, pH 9). The
assay m xture was 20 prepared from 50 pL of the cell

whowegaoat e, 10 pL of the test conpound, and 4BCT/p$§2003/047329

anandam de [ 1- 3H et hanol am ne] (3H AEA; PerKki n-El ner,
10.3 C/muol), which was added |l ast, for a final
tracer concentration of 200 nM The reaction mxture
was incubated at rt for 1 hour (h). During the

' nc U*Pﬁé K98 ¢ G@go\gﬁa kl\%alxl%rtag%ae@efg fd detrﬁiln@haéé‘rﬁofqﬂ@tai“ld)@

fIQ@@Qﬁ@MDiEBnlpe:’E/rldSﬂD@@new gMR/%@aMhl;s@&G'ﬁ ASBRY .24 (m

A PObRBE BN o7 RL18 ASHAR ] SHREORSts 1y 505 .21

3M0-3.4pgrme bHA2I 4845 DedS dnde, 4}t h 100 pL of MeOH. Al so
during the incubation, 96-well DYNEX McroLite plates

Ekamibil g 4-Beihspiperidii241-8hrbuxiykc ciddbenwairdidd 00 pL of
M croScint40 (catal og nunber 5 6013641, Packard
Bi osci ence, Meriden, Conpectfcut’, . After the 1 h

i ncubation, 60 pL of e N eatt jon ure were
transferred to the oa pl ates, which were then
assenbl ed on top of tiE DYREX pl ates using Centrifuge
Alig E t

i 1 706 S5 CoRRB0q SRl P RUTRI S ETlitihing ang pneny
isoepdnaté Udle NMRr(@0Q M2, CDEIshoT B64T. pd &he 9K, TD2-6297 @AOTH),

o bPPbu) 0 Ché%?ﬁ}'ﬂ a2l (k2180830 . P (09 = 6.8

H"zt 2|ﬁ|?f1 6. dme(fnﬁ)fsi-i)cqtﬂstﬂ ng (A1) 2f)Hewl et t Packard
Count. Results for compounds tested in this assay

Eﬁél‘?\gﬂi I‘?S@-K_@E Pﬂeh% R-F@?&nmg@rgﬁbé# -caroylit Geld '%rjéqgléf%dewr
220 112 61 20 19 65 9,113 (N 313§6 1600 114
2300 22 26 67 8000.11%40Q0 J23 73 €8 _95 116 240 24
52 69 23 117 360 7\@ 10 118 277726 79 71 6000
119 1000 27 69 723%0 120 170

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and 3-phenylpropionaldehyde. 'H NMR (400 MHz, CDCl3): 7.36-

7.16 (m, 9H), 7.05-7.00 (m, 1H), 6.40 (br s, 1H), 3.562-3.47 (m, 4H), 2.65 (1, J=7.6
Hz, 2H), 2.47-2.38 (m, 4H), 2.39 (t, J = 7.4 Hz, 2H), 1.88-1.79 (m, 2H).

Example J: 4-Benzyl-piperazine-1-carboxylic acid phenylamide
N
H
" O

The title compound was prepared from 1-benzylpiperazine and phenyl
isocyanate. 'H NMR (400 MHz, CDCl;): 7.35-7.22 (m, 9H), 7.02-6.97 (m, 1H),
6.55 (br s, 1H), 3.56 (s, 2H), 3.48-3.45 (m, 4H), 2.45-2.41 (m, 4H).
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28 80 73 29 121 210 29 120 74 2000 122 220 30 180 75
24 123 1500 31 200 76 350 124 1800 32 220 77 32 125
wd 0meo74033 280 78 5000 126 2000 103 WO 2006/ OFEORS2005/047329
PCT/ US2005/ 047329 34 290 79 8000 127 2000 35 460 80
330 128 2000 36 470 81 6000 129 2000 37 590 82 80
130 160 38 620 83 480 131 33 39 1100 84 2500 132 3000
40 1100 85 19 133 50 41 1300 86 21 134 65 42 2000 87

EﬁgmbﬁesKsal-(ﬁ@e&%v%rﬂigﬁ-n@agﬁe-ﬁé%rﬁgggicaﬁzi@Eh%ﬂamide
1000 45 >I0000 90 75 1338
47 >10000 92 240 161 210 48 3500 B3~460,162 38 49
4500 94 470 163 23 50 3000.95.500 A 1 51 6000 96
>10000 B 350 52 87 9712 \Eg 1 53 30 98 130 C
280 54 170 99 1606D N 28189 200 E 1300 56
9000 101 360 F >1 7 54 102 540 G 1600

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and 2-benzyloxybenzaldehyde. 'H NMR (400 MHz, CDCl;): 7.49-

7.20 (m, 11H), 7.05-6.92 (m, 3H), 6.41 (s, 1H), 5.08 (s, 2H), 3.65 (s, 2H), 3.51-
3.45 (m, 4H), 2.55-2.49 (m, 4H).

Example L: 4-(6-Bromo-1,2,3,4-tetrahydro-naphthalen-2-yl)-piperazine-1-

pNees
©/N\gN\)

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and 6-bromo-3,4-dihydro-1H-naphthalen-2-one. 'H NMR (400 MHz,

CDClg): 7.37-7.21 (m, 6H), 7.06-7.02 (m, 1H), 6.96-6.94 (m, 1H), 6.33 (s, 1H),
3.55-3.53 (m, 4H), 2.94-2.64 (m, 9H), 2.12-2.08 (m, 1H), 1.69-1.61 (m, 1H).

carboxylic acid phenylamide

Biological Methods

Assay Method 1

T84 frozen pellets (contents of 1-4 x 15 cm culture dishes) were
homogenized in 300 mL of FAAH assay buffer (125 mM Tris, 1 mM EDTA, 0.2%
glycerol, 0.02% Triton X-100, 0.4 mM Hepes, pH 9). The assay mixture was
prepared from 50 uL of the cell homogenate, 10 uL of the test compound, and 40
uL of anandamide [1-*H-ethanolamine] (*H-AEA; Perkin-Elmer, 10.3 Ci/mmol),
which was added last, for a final tracer concentration of 200 nM. The reaction
mixture was incubated at rt for 1 hour (h). During the incubation, 96-well
Multiscreen filter plates (catalog number MAFCNOBS0; Millipore, Bedford,
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58 100 103 6000 H 270 59 21 104 690 I 1700 60 9 108

270 J 2000 61 20 109 200 K >10000 62 18 110 200 L
W@Z6/024025 WO 2006/ 074025 PCT/ US2005/ 047329  AsBEKUS2005/047329

Method 2 A Transfection of Cells with Human FAAH A

10-cmtissue culture dish with a confluent nonol ayer

of SK-N-MC cells was split 2 days (d) prior to

transfection. Using sterile technique, the rredi a was

VBRSBTS IS et lchbetgif AELERTSEh A EmAfEod trcon
colbeam Ipadeiecataing)nwnbemMP@Lcﬂ%aﬁijlhme) and\maehgd onpe with 100

incybat or wit sent i al
uhRaet e ARSI hbufbatich ik we) A TER Mk 4GS (catalog
nG@bkes NIV 84 BPversi [oFde] Wit Q%0 qandfl NarcrtisCuTthes(eate&igl rfumber
were renmoved fromthe dish with tr@)&gs%g APteI | et ed
S

60H3641; Hagkard Biegsiepse.J\jeridem Conmeptity erthe 1 h
incBbatiPeddadof ﬂﬂeArchttorPﬂWur%t\ﬁerQQFHrf%féI% fof tﬁ@%‘éf&o%@jplates

to an ‘el ectroporatlon cuvette wmt . ap
whishwene thee assemobleddustopfiee &YNE?@ plaﬁmwngmtr(tf@gn

yh
AR B e FASHRRS My e A
Iabemremanclammwsemeatrlf@@éd fRrougit terthe dlottotr plater (& momat 2000
PR S b ofat VR 10 AR, SLGeEEd ol The Hies
wepd 5a@dlbd iahil &b af Aoef hidfe@ounting 8hecHewRe P4dkard TopCount.
four different concentrations of cells were plated.

Regulty foricemngyads tegde@imthirpasspy gge paerentedin Telle 1t he
remai nder of the cells beingyafgeq to the fourth

dish. _The cells were allowed to recover for 24 h

bef or €xaddilGg (hma sel e:tE)on Imd(lwl)(con'pl bt Ex.rgdiCa, (mM)h

600 g %18\ After—io et s—vere—anglyzed 520

for su1r i Vi ngf col oni es 0?3‘ e | ZGQC ghes W ﬁﬂy 250

wel I[- 1ol at edigol oni es|we4 e[ usedp Cells |[frmm 61

i ndilvidual —colonies were jsplated and tested. {The

cl oned hat shbwed the| @®st FARH adti vif y1,133s 8000

nmeasurxgd nmdam de| TyRT ol v e e useg; flor

furt hezrjl >t u lﬁ B.| FAAH %@say T84 frozeﬁmcel I 2300

pel l|et22 or trmlsf ected| SBFN- MBGOE | § (contetd § o#0QO0 x

15 ¢mz3 73 68 95 116 | 240
24 52 69 23 117 360
25 57 70 410 118 27
26 79 71 6000 119 1000
27 69 72 110 120 170
28 80 73 29 121 210
29 120 74 2000 122 220
30 180 75 24 123 | 1500
31 200 76 350 124 1800
32 220 77 32 125 10000
33 280 78 5000 126 2000
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cul ture dishes) were honogenized in 50 nL of FAAH

assay buffer (125 mM Tris, 1 mM EDTA, 0.2% d ycerol,
wW®208864023 t on X- 100, 0.4 nM Hepes, pH 9). The P@BES2005/047329

m xture consisted of 50 L of the cell honbgenate, 10 L

of the test conpound, and 40 L of anandam de

[ 1- 3H et hanol am ne] (3H AEA, Perkin-Elner, 30 10.3 C

/mol ), which was added | ast, for a final tracer

con rafi o 80 n 0]3) 0497 07402

PCT/ Ug;24005/ 02%829 The ré%c iovgrgogjxture PQ? cugg?gd

at 1t Jor |1 |460Duri ng th& i hcuBadi on, 96 V\ﬂa28 2000

Mul tH """G.,u T t-ef ii): areg (CGt al-ag—tutrbe vﬁ”d"mrn'
M 1 Ifi 43 ord, Mabsatnlis<l9% |usa) | 04Hed
wth ZHy T_ of sgpt 1 viat ed| cgar foalgg Mul{t 1 screezp [col1gm
| oader__catal g nupber | MACI 09625 Ml |ipore) and

washed®nte ®2Ph 100 5 83 of I\/EQPI Al so #utdhg t had3

L

i ncybaggo H—DY MT ptrates s atat
nunber L3104m wer e | oaded Hw 100 pL }32 3050
M crno3® nt 4011{@xat al og pudber 6’(913641 Packas d 50

h

Bi osci-enc Nor i Connecticut IIC/\\ Nftor it he |

incubem o;: B@%[Uof t 1eé$eacti%ﬁ m xture 1/\%4(3 65

transtgrTed 3§pd Ne| charCgal | Pl afgesS, | Whi Chy{3®Te TRgN
assenbledlon top o r DYNEX plateq usipg Centrifuge

10 Al i4phnment 400Game ht 88 og ndfiBer |MACFOOB3S, 67
M | IHppre—Fhe—tnpoung—tabetedetanotam W

centrituged Z11(;’1¢()ough to t?\g pot t pllat e 51#n 309?)00
rpm|, 45wmi ch10@&X P ndegl W t Iyg he |sci nfi1{3&ant,

A

described! above platesiwere sagaledland lleft at
rt flord6l h B counti By pn d3%ewl|ett Ppatirjd 380
TopCo ; Srfor Unggnt et ed 1T &{1[S y
are p?ﬂggehtggéqbnd Tabl e Qﬂpa Tg% e 2 Ex. I%%B (nm.
| C50 (48V) | 185(B 145 8)093 P1 460144 380| B2 380 387
3000—34—830-148>10000 30001494000 521100150
130] 90 1p 180070 ob Bbo| 15379000 105 Wodoo 243
100G 50 3000 95 500 A 120
51 6000 96 >10000 B 350
52 87 97 120 B1 1200
53 230 98 130 C 280
54 170 99 1600 D 630
55 28 100 200 E 1300
56 9000 101 360 F >10000
57 54 102 540 G 1600
58 100 103 6000 H 270
59 21 104 690 I 1700
60 9 108 270 J 2000
61 20 109 200 K >10000
62 18 110 200 L 370
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106 230 154 282 107 650 155 8000 140 >10000 156 840
141 5000 157 65 142 4100 158 >10000 106 WO
wWQ@2P6H 02025 PCT/ US2005/ 047329 143 1800 159 >HOD0S20031¢47329
2000 160 >10000 Assay Method 3 A. Transfection of
Cells with Rat FAAH A 10-cmtissue culture dish with a
confl uent nonol ayer of SK-N-MC cells 5 was split 2
days (d) prior to transfection. Using sterile
g othe nedia was renoved and the cells were
etache fromthe dish by the addition of trypsin.
AmTean$fEchmef Cels with Humam EAARen pl aced onto a new

506 ot O G sn B s PN ety Batifp BoleD S SitG, Pens
wiBe\splite2 8@?3103) phibt e tr&nﬁectﬁtﬁi | Using Iserile Prabmiqurt eeym8afd was
confl uent . egse cells re rermv(e!mt{]rom t he di sh

reneyed angh e ﬁd*’edélqeéﬁcé‘@d FPra the dishy the &ddition pidrypsin.
OhRSifthAs thE ce N X e thEnSEREShto™h AER 1b- &ﬁmhet@ell??\ﬂé@ grown

and transferred to an el ectroporation cuvette wt
inda 37 ¢ igaybdiet wite 8% 64N dlinimsd &EssersigdMedia IE@glermth 10% Fetal

SO 0, A s S B AT P

wardslrérhévetpipovai tha aifsh Witts trggsin ahd $ellefed iAfat dhich50entrifuge. The
el ectroporation, the cells were diluted into conplete

pedsliwas recsusPENded PR sl copieiempedia anddrnsferrdsto an
e%%ﬁ@?‘c?%tl% L&y @!tl‘a%bé 5 cw gbﬂ bbfedH tfh'eCéI&?Fdﬁe‘%f Supercoiled

I"'ec orati on, ent concentrati ons
humlathoﬁdﬂ eD;NPa(‘lerjg ) Wag added tosthesaetls andnmx&dztl'helrollége for the

d f th I1s b
oifoRatitinal seteeh TG i Fe Rbfeticediatednt BBG  Atter
el‘e@frog&ahoﬁetﬁ@rc%llél%ré‘Bllt!it@@ ielcoft 1pl@t@ mEdiaR 4o @hLC? and plated

(conplete media with 600rg/m_G4 After

oglosfRuE 10w dighes.y Begausenef tha varighilly ie é}n%ﬁﬁ@@n@v ofel | s.
|
@cﬁﬁ??rﬁg’bﬁ hng)PPfff‘e'r c%h@é’nt?ﬁ'o‘ﬁ@'o?%ew@g@ t est X dé F‘aﬂ?s used

n| es were 1solate
wereh29, t HidX, asdd\z\‘é,dmtmthe neostindeddifittee Célisi beyng added to the fourth

dgﬁrt f ecdellg%{ﬁg_ owed (ro re o%ﬂc%% 4% béfore agglng the Selection
media (complete media with 600 ug/mL G418). After 10 d, dishes were analyzed
for surviving colonies of cells. Dishes with well-isolated colonies were used. Cells
from individual colonies were isolated and tested. The clones that showed the
most FAAH activity, as measured by anandamide hydrolysis, were used for further
study.
B. FAAH Assay

T84 frozen cell pellets or transfected SK-N-MC cells (contents of 1 x 15 cm
culture dishes) were homogenized in 50 mL of FAAH assay buffer (125 mM Tris,
1mM EDTA, 0.2% Glycerol, 0.02% Triton X-100, 0.4 mM Hepes, pH 9). The
assay mixture consisted of 50 pL of the cell homogenate, 10 pL of the test
compound, and 40 ulL of anandamide [1-3H-ethanolamine] (*H-AEA, Perkin-Elmer,

10.3 C/mmol), which was added last, for a final tracer concentration of 80 nM.
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25 B. FAAH Assay T84 frozen cell pellets or
transfected SK-N-MC cells (contents of 1 x 15 cm

w@2lob74023li shes) were honopgeni zed in 50 L of HABRBK2005/047329

assay buffer (125 mMTris, 1 nmM EDTA, 0.2% d ycerol,
0.02% Triton X-100, 0.4 mM Hepes, pH 9). The assay
107 WO 2006/ 074025 PCT/ US2005/ 047329 mi xture

consi sted of 50 L of the cell honpbgenate, 10 L of the

1R e 88 gl #RANITDIAg ne gutaten. Soavel
Muttisoregn filkeir pitatem <cataldg duinzer MABENDBSM Millipprec Bedford,
VERRSERIAE TSR nife Mo Bin S0 b SPWARLER S8 Mutiscreen
c&ﬁméﬁggdér Q&’H{a}lééﬁuﬁﬁﬁr MAdLefgegbaMﬂﬁpdr@péﬁd QashedBate with 100

1T pore, Bedfo wer e | oaded

wlviof MexBH L Atgo d@mng/@teedcmpa 036 \A(GMDYNE rMisrpLdtel niatgs (catalog

N D T e

6018647 HazkardBioselehc&WEden, Gavinetticyt] EA3. Adtat tHeogh

510410 | ded with 1
NGB, Ao | VB Sio HINGUE WD e 4B Iemds b sharooal plates,
wRIchSGERNABR a%éﬂnﬁ%@l orl3bp d#ne DVNE)@bIdt@@uénb Centrlfuge

i ncubati on, E) L of the reaction mXxture
Afigninepterr iases @a tah@b@bMAQﬁ%%‘@é, Milliperg)- wéfh@ unh@\aﬁnd labeled

eg]%?\gnm?rluﬁ? &é?ﬂrufﬁ{;e& %Ppgﬁ\lnu 5 tm%éggfhﬁﬁﬁ”af bH&®Fom),

rames (catalo ,
whidhl was peloadiitbwitin brustintillabt lasdiesctibed | abovee Thesplates were

trif d,t th {t 200
sFalRy snelP it (el b Pt chuntR iR Baledt P aedird 1RboBat
Rae6Es fdpednipouvds tddied | tiesssag e peederdedMdTAISIER. at 1t

for 1 h before counting on a Hewl ett Packard

TopCount. Results for corrp&ﬁ'&sztest ed in this assay

e P S TR LR ST, o
145 10000 22 14®0 (14628500 26| 136 147BAWO0Q 32
10000 148 10 0“213 41?9149 190)%46 380

32 380 147 3000

34 330 148 | >10000

41 3000 149 4000

52 100 150 130

59 16 151 1700

08 220 152 4000

105 >10000 163 1000

106 230 154 282

107 650 155 8000

140 >10000 156 840

141 5000 157 65

142 4100 158 | >10000
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41 10000 150 290 52 290 151 2000 57 430 152 10000
59 50 153 60000 108 WD 2006/ 074025 PCT/ US2005/ 047329
w®G 30060010154 2000 98 6500 155 10000 105 10000 BEGSGUSDHOD047329
106 2000 157 350 107 8000 158 10000 111 2000 159
10000 112 370 160 10000 140 10000 162 270 141 8000
B 8000 142 4000 G 10000 While the invention has been
illustrated by reference to exerrpl ary and preferred
enbodi nent s, i mderstp t nventi on
is intended ro l14?no bg i%Jmted 1U|‘59 éagf odrdggm ng
det ai | ed desdqritgdi on,2000 tlo be| déDi hee GHOOt he
appended 5 datrslas—properly—eonstrued—under
principles of patent [aw. 109 WO 2006/ 074025
ABSdy MedRPps 047329 What is clained is: 1. A conmpound
of Forrru_laﬂ&:‘g: 1 rRAI-NN) (I ) O 5 wherein: Z
Aj $rangfectionafiGellsmathi Bat AR - C14al kyl; Arl is
2- thAalﬁoJ: Itrnge gMﬁLllrg)dISh @ltﬂ%rdoﬁlhenﬁmex{)lbgé(ﬂ of SKN MC cells
2-pyri m di n
wplaespyﬂ 2 deyvs:(d)tpmsutnstramsfeacbmrUsmgsterﬂethnmueatheambdm was

remo&’eJns rqg) ﬁ’\ ce]ﬂs were%e?ac%e%rfrorwgheRalsﬁ%yethe Aeldition of trypsin.

One fifth of the cells were then placed onto a new 10-cm dish. Cells were grown
in a 37 °C incubator with 5% CO, in Minimal Essential Media Eagle with 10% Fetal

Bovine Serum. After 2 d, cells were approximately 80% confluent. These cells

were removed from the dish with trypsin and pelleted in a clinical centrifuge. The
pellet was re-suspended in 400 uL complete media and transferred to an
electroporation cuvette with a 0.4 cm gap between the electrodes. Supercoiled rat
FAAH cDNA (1 ug) was added to the cells and mixed. The voltage for the
electroporation was set at 0.25 kV, and the capacitance was set at 960 uF. After
electroporation, the cells were diluted into complete media (10 mL) and plated
onto four 10-cm dishes. Because of the variability in the efficiency of
electroporation, four different concentrations of cells were plated. The ratios used
were 1:20, 1:10, and 1:5, with the remainder of the cells being added to the fourth
dish. The cells were allowed to recover for 24 h before adding the selection
media (complete media with 600 pg/mL G418). After 10 d, dishes were analyzed
for surviving colonies of cells. Dishes with well-isolated colonies were used. Cells
from individual colonies were isolated and tested. The clones that showed the
most FAAH activity, as measured by anandamide hydrolysis, were used for further
study.
B. FAAH Assay

T84 frozen cell pellets or transfected SK-N-MC cells (contents of 1 x 15 cm
culture dishes) were homogenized in 50 mL of FAAH assay buffer (125 mM Tris, 1
mM EDTA, 0.2% Glycerol, 0.02% Triton X-100, 0.4 mM Hepes, pH 9). The assay
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15

where each Ra noiety is independently selected from
the group consisting of -Cl-4alkyl, -C2 4al kenyl,

WO /0740831, 4al kyl, hal o, -CF3, -OCF3, -SCF3, -BiH/US2005/047329
-S(O o_ 2Cl1 _4al kyl, -0Os2C1_4al kyl, -CQ2C1_4al kyl
-CO2H, -COC1-4al kyl, -N(Rb)Rc, -SO2NRbR, - NRbSO2R,
-(=O NRbRc, -NG2, and -CN, wherein Rb and Rc are 15
each i ndependently -H or -Cl4al kyl; and Ar2 is: (a)

nfn|x 8%9?'&65%358@118{&@% %ﬁ_ﬂ'&@%@ ﬂe‘fé‘gﬁ)gﬂggﬁyﬂh Qytrc%'?’i(}gound

am 20 %ﬂLrbf%ihalnaaﬁﬁd@Flt-%HiefHa@mdrﬁlﬂep(PBlhmEApPsnkm Efrgernfl0.3
Cl_4al kyl , and phenyl, each said noief

Ciimenghs WG Wi Hag% IAsts ot 0 daalr 296" GRBCENtERoNGS BQM. The
rdddfi6 nitkurd %Ehrﬁ Bt atRRIrel B DR ke FROBbISH B Wb

epe ted fromthe group consi sti ng
Mu@ibc@nldyter plat2s (kzatalggy\lumbe@MAFmQBﬁ& k@lﬂlpomB@dford MA,

Usiiised ey 26 o SRl oncteag (M Tkben gplygpn toader,
cat%'gﬁh%d?ﬁber MRORVYBEES, Mill NS ERewasKdd6M ddpe 1oel}m2caf MeOH.

wherein Rb and Rc are 25 as previously

Atsefduriag: the liycubatiary 96-wed & YANEX Wicralijte dtates (qaﬁgloe auser

N@%?@%M%egéé’cﬁe%v\ﬁﬁtl\ nggﬁ’_ élfrlxg cﬁcﬂ%@ Aﬁé{@loﬁq'%t?%ﬂ 3641,

Patkaid BiR&eience) Merldeh2 OT, USA)orAfien teu$ ddncubagion, 60 uL of the

g O Y AT e S L R L R O
as$drhBied otnCtoE‘b‘f 'fﬁébe’N’EZ)Obﬂatéﬂ iR @eﬁinfu@@AhgnmbﬁﬂWﬂames

noi ety further unsubstituted or substituted

(qalalog DLt A GEDSELHD Milipaele 3 edpLD (1SS BlTanRBgine was
éﬁt%lf e thﬂ‘uﬁ'ﬁ%eﬁg bbﬁ%ﬁ\ n:ﬁ gbﬁlgeﬂ 258036MS! Which was preloaded

oar avi n car ol nt of attac
withtthe euetllm'nt,t amdesqnbegeabdna eThmpletas weressgsied and tﬁft atrrt for 1

S S, RN SR

inPthige: ?@em&ﬂ@d ircTée & oaryl havi ng carbon as a
poi nt of attachment, with cf_ne het er oat om sel ected from
the group consisting of 0, 1888 &NH and >NRf, wherein

o 15 o B O e8P T, R nf JGE GaPe
unsubst i t yt e91+83r N uEs’{G& Et?IdV\/lAt h cma: tWBOOQ)r t hr ee
10- menber 4d 1 [ed |bf CHD 1 o] hat eoar gt hovi 199%ne|
het eroat op 21 180 145 10000

22 1400 - 146 6500

26 130 147 10000

32 10000 148 10000

34 410 149 10000

41 10000 150 290

52 290 161 2000

57 430 152 10000

59 50 163 60000
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selected fromthe group consisting of N, 0, and S,
Wi th a carbon atom as poi nt of

atons 15 replaced with nitrogen

het er oar yl

Re substi

havi ng not nore than five
unsubstituted or substituted with one,

uents_3a

S previo

sly d

ring att

woO mpé/Hnz |y having up to four additional

t
efined:

achment ,

and

car bmom/u$205/047329
said fused bicyclic

het er oat ons,
or three

WO,

and

(f) phenyl
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d a68the
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at disOof
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at 1e0done

forma 5-
opti onal |y

hé&zng

TioT

oneé

di{

od h
A~ A" BEEn B A&

i onal

2§ arh

leasd
ol ¢
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ch

t aken
Nt to
ng

ht om

replaced itTh4g, 3, 0900 Of

substi tue

is in

ependent

>NCI
y sel

~ AT

ected fj

argloeac

am t he qgr

oup

consi sti ngd oﬂ41 C14aBQQD,

oo

C2_44

| keByl

(ata wial

- 08000

OCl4aIkyI

-S(0)0_2C]

'4iﬁ%¥|
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CFo,

\1
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E%IE 145%&&

- CO2H, - COCl4aI kyI - N( Rb) Rc, - SOZNRbR - NRbS@Rc
C(=0) NRbRc, and wherejn 3b and Rc are as
30 p |%‘D§I'9VQ!1§'PM@§ begn iilgi)tramny relgIRIe to RXePArY and
{
P87 g AR BRI LB s 05 sy e SR OpntichLh iMehded not to
bedimitadda the foreghivggiedailededassriptiomdubto be definad By the appended

5 cllS G prapeiy e e bt Bifogiol I palti T Y

bond; and o Ar 3 IS a noiety selected fromthe group

consisting of :
phenant hr enyl ,
nonocycl i ¢ het eroaryl
attachnent,
(3) Ar5" where Ar5S’

het er oar yl

consisting of 0, S,

- C1_$%al kyl

(2)

havi ng

or

5 (1) phenyl,

Are',

car bon

napht hyl ,
where Aré6'
havi ng car bon
havi ng one or two nitrogen heteroatons,
is a 5-nenbered nonocyclic

and

is a 6-nmenbered
as a point of

as a point of attachnent,
with one heteroatom sel ected fromthe group 10
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>NH, and >NRf, wherein Rf
- @0_3phenal kyl ,
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and having zero, one, two, or three additional
nitrogen heteroatons, and (4) a 9- or 10-nenbered

wo ewed74oexycl i ¢ heteroaryl, having one het er oaP@NUS2005/047329

selected fromthe group consisting of N, 0, and S,
with a carbon as point of ring attachnment, and
optionally having up to four additional carbon ring
atons 15 replaced with nitrogen, said fused bicyclic
ving not nore than five heteroatons;
V%?%aggﬁﬁd%? the noieties (1) through (4) is
optl onally di-substituted on adjacent carbons with
[ e 2 3NH, -(CH2)1_2NH(CH2) -,
%’%&6@ ?A"W‘ _(CH2) 1_2N( CI- 4al kyl ) (CH2) -
toformafused ring Qstr gndls optionally
further substituted wijth ope, fwo, or three
substituents Rk, whgré subsfiduent is
i ndependent |y sel e€ted flfomTthe group consisting of
- C1- 4al kyI - C2- 4al kenylQ -COH, -0OCl_4al kyl, hal o,
h% -SCF3, -SH, -S(0) 0_2C1-4al kyl,
Cl 4a| kyI -CO2C1_4al kyl, -CO2H, -0001_ 25
o 4 tyIN— oNéBH)R - SO2NRbRe, - NRbSC2Re, - C(=0O) NRbRe,
N2, and -CN, wherein Ro and Rc are as previously
’decfl'ﬁe'd°r(ﬁ)4@k}‘|ydroxyphenyl or 2-met hoxyphenyl ,

urngu r Ski dg 0
TSP, SIS ALRE A PSrAy. Bp B 5
pyndigtireyh,dmriHenyk elaehuadulﬁstmnteﬁime sgbstifptedoatsi sarbag ringGnember
[ 4al ky 6 C2_4al kenyl, -OH, -OCH3,
wit Gﬁf%zﬂ"?ﬁi mﬂﬁt'S TOCF3, - SCF3, -SH,

whetd ahbly R m&BRGE ddpehdenthSdidctéalffoyh the bl.consisting of
- COC1_4al ka/@@ 1%?%%3006/ 0117;2025 PCT/ USZOO%%I47329 9

N@Rbfa ﬂ‘ﬁRM'Rc haley-CHpniREs. -Shbe, ~SkhdS(O-

0 n
4 ha]40 eny sa%{g]t it uztéﬂjéga“ﬂ?I suggr?l ﬂ%ﬁw WRE?QC)
t WBODRRRAr-AR® SQzBstﬂ(a@H‘ﬂB "RETNGvitrst €3, wherRinkR; and RC are

b d | ected f th
S ABRh 4o BB o8, o the oroup
o3 A}?/@H oxy, 4 hydr oxy, -0OCH3, 2-0C2.6al kyl, halo,

W - oH, - SCl1-4al kyl -S02C] 4a Ik}/
@t@s%tlwqad1 ne@@ﬂwl Qr@cﬁiemttp@epy PXfeRyy) fioreny 2-naphthyl,

O(Aﬁer o n%‘%bai}ﬁgﬁ Eﬁewh@(erpﬁm%’g@lect'ew%m tﬁé‘@rouﬁ%onsmtmg of

as previously defined,
-H, -C.4alkyl, and phenyl each said m0|ety unsubstituted or substltuted with one,

two, or three R® substituents,
wherein each R® substituent is independently selected from the group consisting

of -Cy.4alkyl, -Co.4alkenyl, -OH, -OC4alkyl, halo, -CF3, -OCF3, -SCF3, -SH,
-S(0)0.2C1-4alkyl, -OS0,C1.salkyl, -CO,C14alkyl, -COzH, -COCq4alkyl, -N(RP)RE,
-S0,NR°R®, -NR°SO,R®, -C(=0)NR°R®, -NO,, and -CN, wherein R° and R® are
as previously defined;
(b) phenyl fused at two adjacent ring carbon atoms to a group selected from

the group consisting of -(CH3)3.5- having 0 or 1 double bonds, -(CH3),.30-,

-OCH,CH,0-, and -OCF,0- to form a fused ring structure; or phenyl substituted
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10 (j) 2-bronophenyl, 3-nethyl phenyl, 3-nethoxyphenyl,

4- met hoxyphenyl , or 3, 4- di net hoxyphenyl; where when
wae@e6i34025 f | uor ophenyl , 3, 4-di fl uorophenyl PCT/US2005/047329

4- chl orophenyl, or 3- nethoxyphenyl, Arl is not

unsubstituted phenyl or phenyl substituted with 4-C

-NO2, -CF3, or 4-COQ2Et; and 15 where when Ar 2 is

3, 4-di chl orophenyl, Art is not phenyl substituted with
of ablacen M camioh iofs WitCECHIQ Mo Brf AXAREERSIAT o each
poenyl mmetmiuelmn ureslubytltatﬁd eresubstitived Wit anke, v tor three Re

ind as defined in claiml,
s%&é‘?rﬁsﬂiprg\”%ﬁ%@?{w " A conpound as defined in
cl(@) M LlwhehkeAfiis al-inentbe?ed Fichoelsllc heteroary mmgmérm asa
defined in clai m 1, wherein Are I's 2-nmethoxy

poigt ghattashment: with ghe of 5@ nitiaden hateeataies. Ltrw@bsw ted or

t e
s&tfya @?}nea %@hae@é%ﬁg&i?ghfesére %ﬁ%?%gﬁﬁ@@uém%ﬂhéﬂ

cddpdUnuhare ASHs adamembsgrad monooyplisr ketaroagy) hawirigscarbpn as a

pg ht gfglt@%i a%ﬁr%ﬁé{%f‘&%ét?ﬁqclélggi%@‘}%ﬂ Wég §§)l1p c%]nsks%ng of O,

S4>NH ey I>NRY; whenetm 4 Isyclh,gaﬂ(-ypglr Cmpl"lermyalkyl havmg zero, one, two,

oCs PiuandiiinSoen PeEPAomS SrsbaRtid A Siisstisfted yith one,

W oFRhrekl @sub@tﬁﬁ%t@a@ﬁ@%dﬁb‘@éfﬁ{eﬂ i s independently
sel ect ed fromthe group consisting of -Cl-4alkyl,

¢e) aQ+ reAQimembered fosad hicxglic hetaraaryl.having arngdréteroatom

selg%é oﬁ"he Pr%ug((&\ ‘S%Eéé@‘i'l(?aﬁ‘?@%ﬁ%ﬁ%?w atom as point of

rnn@@ﬂment ahﬂmmw haWn:gﬂ)ip\IRbfeur anditionaihchrb@Nring atoms
rem_pdgf?c{e%a\pmﬁbl'&t%gga? ﬁ%g q:l%, aC)I?CIIE éu) %endgg?y ﬁgtngamore than five
hdteRedtbiny bid QhsPbinast o eDbstitutedneitty bne ftvapoethyée R®
2- napht hyl or N-Rd-9H- carbazolyl noieties, wherein
S‘%ﬁt'it‘éefg%?éﬁ%‘do'ﬁlbﬁﬁ"i‘@ ;group consisting of -H,
- & ghRhiVubstfifle® BPME!3- draCBosTRIrhwR FE! dnd BBt fieek
ituted wt one, hr ee
slshzﬂjli‘wted wétht @ne, two, or three substltuents R",

wherein each RY is independently selected from the group consisting of -C,_galkyl,

-C,.galkenyl, -OC3 gcycloalkyl, -OCj.gheterocycloalkyl, and -O-C,.1palkyl optionally
substituted with -NR'R), wherein R' and R! are each independently -H or —C.galkyl,
or R and R are taken together with the nitrogen ring atom of attachment to form a
5-, 6-, or 7-membered heterocycloalkyl ring optionally having one additional
carbon ring atom replaced with O, S, >NH, or >NC4alkyl; and

each R" substituent is independently selected from the group consisting of
-C4alkyl, -Co4alkenyl, -OH, -OC,4alkyl, halo, -CF3, -OCF3, -SCF3, -SH,
-S(0)p-2C1.4alkyl, -OS0,C14alkyl, -CO,C14alkyl, -COzH, -COC1alkyl, -N(R°)RS,
-SO,NRPR®, -NR’SO,R®, -C(=O)NRPR®, -NO,, and —CN, wherein R® and R® are as
previously defined;

(g) phenyl substituted at the 3- or 4-position with —L-Ar®, wherein:
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15 wherein each Re substituent is independently
sel ected fromthe group consisting of -Cl 4alkyl,

wo gehadokenyl , -OH, -OCl 4al kyl, hal o, -CF3, -EXOF8$2005/047329

-SCF3, -SH, -S(0OO0_2Cl1_4al kyl, -0s2Cl_4al kyl ,

- Q02C1- 4al kyl , - C2H, - COClAal kyI , -N(Rb)Rc,

- SO2NRbRc, -NRbSOZR, -C(=O NRbRc, -NO2, and -CN,
wherein Rb and Rc are as previously defined; 20 (b)

PBENW 2 fl%%egicftéd‘ﬁoﬁtdﬂt@‘b(?@& p EbRYGstiRY &Q[(Cﬁ%glgﬁ, IH2CH-, -O-,

group selected from group consistin _
(GI—Q§33125, -Cly®ng-NHor>NCdalkil & Sss?, - )-£%D, -C(=0)-,

O to forma fused ring
s%@g’algﬁp%%n%':asubst ituted on adjacent ring

car Adns atm@i&twﬂdlébted)ﬁldﬁﬁhetgloﬁpmansmtmg of:

4- ben d| 0 e nmoi ety further
unsufoétpi UYeHaBIFt%%BQ? p%ﬁ?@ﬁ one, t%o or three

Re 2B ¥sivhéréetfss as-Ricbered |rr)/orfiﬁ:§/blﬂ:ﬁ‘i’etel(dé}yl/tfa@|ng carbon
wher e Arfl IS a 6-nmenbered nonocyclic heteroaryl

ha¥ Br@'ﬁiaﬂf lgdtachinent, hgyingtonss ordwottiegen heWQEﬁO'@ﬁe or
two tﬁ[ragxgﬂelj%e,&rﬁ & §t§ Frbmt%téb' kPr%rtotc ﬂ oar¥l haV{ng carbon
e e substituen as

subs tut Wi th three
paempunuﬂlqi aﬁathmedt vs( ith) onfer hﬁerodtmnesemcte}d fremethe group

ere li c h ar bo as,a
ST OOy PREF iR Y i el Se S chEnalky
f aedbala Qéﬁdl RBneo tved Sdrltlﬁlr@eca‘ddﬂlonalﬁl‘ﬂro@@w %@Qﬁb@tmand
PCT/ USZO 5/ 047329 >NH, and >NRf, wherein iS

c1- s y- or %meemﬁ% ysad blﬁwm&teze?wl having Q%hetematom
t BEi8BteBYHnt tNGlou 'éotne&ﬁng Bthe@%e@ witha eBfont &Y S8Int of ring

or substituted w one, ~two, Or three
sattachnentnard astlcpnaéhyutmytngyumt@fﬁoneatidltler)ala:agboroﬂng atoms

T o3P, P BB R0 B g an e

OhetershtGmsyi th a carbon atom as point of ring
att achnment c"?}:}d opt.i on

ha
s anch shige Al Sy heash &4 5 BehiShdBitfinsHbsytag on
sai dadjdsest drboitd With boteLa mhedja\t(m@z)pm HmD{ | t})hN-I(CHz)

five heteroatoms and unsubstituted or subs ut

Wi t h-(Biriz)2-sNKB 142y HeTeéC Re)1 e N ety bR R:)ato Torma tised ying
def i p& tur]eoaff\{i)lsggﬁﬂye]ll FURSE U %Ft‘at r{tﬁgpé WY, or three

4-position’w opt| onha
subssltgiitehtsuR h one, or three substi tuents Rh,

or WiEEshEsh %utaﬁmﬂ‘@itse PP ST Lo oo
OCSc&wstIr@adfkmh4alk;®C3:2&b%ﬂgpoaﬁl C@Ck)dlkyl armio -CF3, -OCF3,
C2-10al k optional | stituted with -

wher SGra-Stind (PR iyl OB eEntG O=C 2y, COZH, COC:.
salkyl, -N(Rb)RC, -SO,NRPR®, -NR"SO,R’, -C(=0)NR°RS, -NO,, and —CN,
wherein R® and R° are as previously defined;
(h) 2-hydroxyphenyl or 2-methoxyphenyl, unsubstituted or substituted with one,
two, or three substituents R/,
wherein each R' substituent is independently selected from the group consisting
of -CH3s, 6-Ca.alkyl, 6-Co4alkenyl, -OH, -OCH3;, 6-OC,.alkyl, halo, -CF3, -OCFj3,

-SCF3, -SH, -SC1.4a|kY|, -SOQC1_4a|kYI, -002C1_4a||(Y|, -COzH, -COC1-4aIkyI,
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15 or -Cl-8alkyl, or R and R are taken together wth
the nitrogen ring atomof attachnent to forma 5-,

W®2006/074075 nenber ed het er ocycl oal kyl ring opti orel/U§2005/047329

havi ng one additional carbon ring atomreplaced with
0, S, >NH, or >NC1_ 4al kyl; and each Rh substituent
i s independently selected fromthe group consisting of
20 -Cl. 4al kyl, -C2. 4al kenyl -OH, -QC1.4al kyl, hal o,

NRSﬁEB RS K i
-osg'g 1. 4aIQ)k2 FPREARSF QQ*@WRQ@—NQ&NM O, pherein R

eas;s@zmslydefﬁm bSOZR C( =0) NRbR, -N02

(39 4p%%9%bs%u§gtt'@%%a$ ?@éﬁ@f TV %éggf&fé Béﬁql\?\{e' ned;

suthsttﬁuéhtsN%rei n: 25 oL is a Iinker sel ect ed fromthe

a5 Conﬁlﬁﬁ s%ﬁu%| % epgg{erdby@etectecbg@@ the g&g@ conS|st|ng
%@43, 2-C3RAIk{, 29VAlafk@hyl 80lidréyd 4%@&&( SO@I—HDQ-@(YZ salkyl,
Phe f

sel ected from gr ou consi'stin

é‘\zﬁlﬂh O, oo EEn LB or S s (B0 6ok i s O 6kl
W%éefégggéw@b € PEOIRTY INARONT: CBLINR'FE, o,

0|n aving“one or two hitro
hemelr-ﬁ‘eN ovhereib1R® y@l RO@6S agpﬂa&mdejm@osr 047329 (3)

) 2y DAY 3 &g TS B T o R el s FEREIN or 3.4-

dinedtRroRaihenyisel ected fromthe group conS| stl ng of 0, S,
>NH, and rein Rf is -C

Rf ., _wh
whers whee r?xiN oyt fluorgﬁaewdv?» ﬂgd'filé}feﬁhwé 4'PWGf°R5}enb'h Pe8-
aqfléthbRyHenti, tA(ro&%trﬂfﬁ%GBQR&t‘éthheﬁWo I'(eﬁyl gutktit®ed with 4-Cl,

10- nenber ed fused bicyclic heteroaryl, havi ng one
heN@rzoﬁEmDrééP@zﬁteandromthe group consisting of N,

W Tl D B ERBReA RS hoblnd b Guodhias RN c!,

ional’ 'y "having up four a I ona
rl-NQZa;Gﬁgsorn&m)@E:ted with nitrogen, said fused

b lic het | t th i
ohp PHRBEReRHCa) GaRar e sal RerFRge sy PSSepEple piPggh o
pﬁér)na\c%uﬂe&nmivbyn@kbbémb%v 'shéﬁ @@lmgaun@dj acent carbons

wi t h - OCl4al kyl ene0-, -(CH2)2 3NH, -(CH2)1 2NH(CHR2) -

- (CH2) 2_3N(CL. 4al kyl ) -, or -(CH2)1.2N(Cl4al kyl)(CH)-
to f |
2; Sr tﬁ:ec%}rga({)st | éffh%d lﬁtt:fatllrﬁt‘lu%eré’iﬂqR" is H?éggwna y

ed Wi t h one,

3. A compound as defined in claim 1, wherein Ar’ is 2-thiazolyl.

4. A compound as defined in claim 1, wherein AP is 2-methoxyphenyl,

unsubstituted or substituted with one, two, or three substituents R..
5. A compound as defined in claim 1, wherein A is 3,4-dichlorophenyl.

6. A compound as defined in claim 1, wherein:
e Zis-N-or>CH;
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substituents Rk, 15 wherein each Rk substituent is
i ndependently selected fromthe group consisting of

wo gbhdardyd , - C24al kenyl, -OH, -OCl_4al kyl, hal BCT/UEH85/047329

-OCF3, -SCF3, -SH, -S(0OO0_2Cl4al kyl, -0OSQ2CL. 4al kyl,
- CO2C1. 4al kyl, -C2H, -0001_ 4dalkyl, -N(Rb)R,

- SO2NRbRc, - NR SO02Rc, -C(=0 NRbRc, -NO2, and - CN,
wherein Ro and Rc are as previously defined; 20 (h)

02" r phe unsubstituted or substituted with
on[%;1y|g o b n%h)p substituents R, wherein each R

o SURSHS Iwndylj 3-p|ynd|ydp4&«lpgmdlyll 9- pyairmnn)adupnynmudmya @-rpgumldlnyl or

OnS'I S1d n&ﬂj%emu br %?@tﬁ ga ca%fbmf'galn{(gee%r w@,_?rie or two

Rasg,eﬁ@g kyl , - so2C14al kyl, -C02Cl4al kyl, - CO2H,
- COC1_4al k I 25 -N(Rb) R, -SO02NRbRc, “NR bSO2R,
N@@f@)}fﬂﬂb mmp@gs "Hiﬁﬂ’endﬁﬂth(/\?@P@Pﬁ framn thengropp censisting of
Vi o) e U St rs
BT R (g IGY OFRPPT SR %ﬁf Ok
\/\hén&alhyleabﬂoma almt -CQpennalkyl, i OQspe BRIyl eNEBTRS,

gr%@é#fg W§ﬁ% gg;a%iRﬁ%dfngﬁ do&z_%czher% ﬁé* and R® are

2-¢ah- n@@éﬂ%ﬂdentliﬂéﬂl or -C{Cakyl-49dF3, - SCF3, -SH,
-SCJ., 4al Kyl , - SO2CI. 4al kyl', -COZCl 4a| kyl, 116 WO

*2096i0974025 PCT/ US2005/ 047329 - - ooct _4al kyl ,

Rl e T aﬁ’@*hgé%ﬂ@vnéﬁﬁ%s’*?% sgphin
ooN-R}-pH:anbaratyl mesiglies, vheseihyR ph@agdctedaf-rmthegy@lmcgn&stmg
ol TS ER BTN bl ghch of T 0 BB o B LG B
ote QWoQbﬂﬂheeﬂe,suostltaenrset hoxyphenyl Art is not

l&&sggglrs]tel(gfegt G Lf%)gtl@)égtorlng rﬂgg?gg%&guk?g@%é rg];rcflu_pccl:o’nsisting |
3 o4= @i wiﬁy&mnswhw Ko, 1@0%&%3&“%' -CRYLY L LSIFY-BR,
ph§(%a§mall§ﬂl ’rQIS@zQe@d%I -6 Colghalkyhes Qett @A G aialkyl, -N(ROR®,

SRS AP COoNR SR AR, g o

i rasgbravioubly defieedi n Z is - N-.

(b) phenyl fused at two adjacent ring carbon atoms to a group selected from
the group consisting of -(CH,)s.s- having 0 or 1 double bonds, -(CH,)..30-,
-OCH,CH,0-, and -OCF,0- to form a fused ring structure; or phenyl substituted
on adjacent ring carbon atoms with -OCH,O- to form 4-benzo[1,3]dioxolyl; each
phenyl moiety further unsubstituted or substituted with one, two, or three R®
substituents as previously defined;

(c) Ar®, where Ar® is a 6-membered monocyclic heteroaryl having carbon as a
point of attachment, with one or two nitrogen heteroatoms, unsubstituted or
substituted with one, two, or three R® substituents as previously defined;

(d) Ar°, where Ar® is a 5-membered monocyclic heteroaryl having carbon as a

point of attachment, with one heteroatom selected from the group consisting of O,
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15 8. A conpound as defined in claim7, wherein RL is
-H 9. A conpound as defined in claim7, wherein Ar2

wo sooplogant hren-9-yl, pyren- 1-yl, 9H fl uor en- PemiI$2005/047329

1- napht hyl , 2-napht hyl, 1-hydroxynaphthal en-2-yl, 6-
nmet hoxynapht hal en-2-yl, or 9-ethyl -9H carbazol - 3-yl,
each unsubstituted or 20 substituted wth one, two, or
three Re substituents as previously defined. 10. A

SCQ§W;‘%\HQ %ﬁ?’d\ﬁlﬁiafb‘?ﬁjR'fﬁ ¢ 8%(}{}\()% W@afkyﬁrh%vlrﬁ zero, one, two,

i nden tetra

oetrtseei adyldooalbanﬁmh@tﬁmatombr wmb,smuted gr slbysfityted with one,

%3’5%?3%?%&%3%8 S_L,Q%foefvb%oﬁ%?e,fnggch unsubstituted or

zaeﬁulgsb'r 1 0treembetdal fased bicyolic Mtetdfarrﬂmavmgsm’_ceshétemom

Vi o defined. 11, nd as defined in .
sERaBRTOm i Disih carSring kAt SRS yHT 8 cgTonsaiom 3s point of
riRy fatth!rhmeé’rr BWH iobYibnalfl aindglip to fur additional carbon ring atoms

br ono- pyrldln-2- | ,” each unsubstituted or

6-
replagrad with atdrogen hsajﬁ dusadpicydic heterearykbaving ot mese thamnkive

BB o R AAOEAE R s,

substineteian pﬁe\eomsjypbémgd; substituted at the 3- or

4-nosi ti ere.lL is.r CH, -0-
" By Pphiled s fles- 5P et ith RO 0P Sl futher
s@mm@awﬂm@ftwae@kthreecé@sm%ntmérei nAr2is

2- hydr oxyphenyl 5- brono- 2- hydr oxy - 3- et hoxyphenyl

yehesein 63 ﬁmwaﬁ@tﬂmeleqtad fr,szna Hie.grena cags'aamg RbL2-
| NaK ﬁ'@;gmké@gfr@gg &{cuoéuﬁy@w;gh@yé oc wkwd#d -3&-Cy.1palkyl

pyr i rim
urmtnbealiyt smbsdituwed MbstNFR Bt weaelnrﬁ and F(Eaameacln insgpandently -H

1O, of EaBRRTRHIES BB YEY et Piaor

phgtaghmens tdfrmtais€ é-,aor 7- s@nﬂderéuhetératydbaﬂqn biag aptiogally

atomw th one or t Ra. noieties vVi0
G e S0 ST CBhRSATRAIR (ISR Cr i o >NC+
V\ngpk Bndrt is 2- fI uorophenyl 3- fluorophenyl,

flugro henyl dlfluorophenyl 2- chlorophenyl
a@hl%rsélgﬁbtﬁyﬂt 1S lﬂdQﬂﬂf@ﬁﬁﬁhéﬂ?PtedszQfétﬂPﬁlgfm@rﬁﬂnﬂStmg of

- p! hyheh e )
3Dt TOLOEO Y o, B9 OPLESER SH. S0

2-CandloyletOBLYPhetiy,,-CO-20. 4a|aylbem@m,o>o@memww, N(R°)R",
g-%@:zs éﬂ-g@g@%ﬁy,l -C(EOWI&WYIQBE‘,@/% —CN, wherein R® and R° are
as previously defined;
(g) phenyl substituted at the 3- or 4-position with —L-Ar®, wherein:

o L is a linker selected from the group consisting of —(CHj)1.3—, -CH=CH-, -O—,
~0OCHy—, -CH,0-, -NH-, >NCy4alkyl, >S(=0)p.2, -OSO,-, -C=C-, -C(=0)-,
and a covalent bond; and

o Ar’is a moiety selected from the group consisting of:

(1) phenyl, naphthyl, and phenanthrenyl,
(2) Ar®, where Ar® is a 6-membered monocyclic heteroaryl having carbon

as a point of attachment, having one or two nitrogen heteroatoms,
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or unsubstituted phenyl. 17. A conmpound as defined in
claim 16, wherein Ar2 is unsubstituted 2, 2-

waledoboowes benzo[ 1, 3] di oxol yl. 25 18. A conpoOunBCEES2005/047329

defined in claim16, wherein Ar2 is unsubstituted 4-
benzo[ 1, 3] di oxolyl. 19. A conpound as defined in claim
16, wherein Ar2 is 2-indolyl, 3-indolyl, 2- 30

qui nol i nyl, 3-quinolinyl, or 2-quinoxalinyl, each

UNS RS ¥ U ke QK" FHIBE- h{emtfeld ciiidho gg%hét%\?ﬁﬂrhaVl?\bec%rbon

Re substituents as previous
2@@6/®M@>IE\ttB’ﬂTmemmlcnwmyoaI@n selemdafrqndthasgroup

def i d A 2 = qui Li | -
et e AR and BREE whertd s 2 b of T apBendicn,
\gélﬁtl ﬁaﬂnguzérdl né; ﬁ{id}h)drlﬂhee)dd,dlt(b;rl\ai ﬁnﬁbgep%\bmleawms and

vin n 0X et hoxyphen
3 o R AR memberen Bisaanisis heleios Nh ey g ahgteroatom
4sé|§@t@ﬂ@%¥¥l@§r‘6lﬁb coﬁsisﬁﬁ’@%? NX@BﬁB)S anﬂTa carbon as point of ring
i sobut oxypheny 4-cycl ohexyloxyp en

3attachanenst ayd aptionsdy inexingpreteyfour adfélgonqjm@ébqrunmg atoms

|
PR, S5 RSB SRRy AR HBDFRH than rve
Coetecoatomas defined in claiml6, vvherel n Ar 3is
4 Ch o%ﬁaﬁﬁéﬁ)}heS Lll?t}q%lf Eh’?r h @Xéﬁgﬁ%m?ltyg}{-lsﬁggﬂmed on
met h@éjﬁ@é}ﬂrbdrbori’s WwitlLoGl, mmeﬁwl &1 CH)AMNHH Y CH212NH(CH2)

2- naphsjh% chl orophen'}_/I enanthren

4- carlf BN&QWG&Y%WV Qf ﬁee'ﬂ@neé Eriyap ﬁgmafgl_sed ring
nmet h S d
pheny 0GR i (0SB iy ﬁ?@h@ﬁ‘”ﬁ? Wit O RE Ch ee
Ar 2 sgbsditubrds Br,ormphenyl - brono-4-fl uorophenyl, or

derngET act &) AR Bl @Pﬁ%%?éeﬁﬂsy%?%ﬁ%ﬁ? ﬂ%@%ﬁ%{ﬂy?
iSnaﬁwmd@%ﬂt ﬁh&lk@mr/rt t@Hg¥®l©p4aII%ﬂl,Sha3(b JOF 3 0fOCF 3,
ohenyihs SO Bl P BEGE, sk, CORXAE 88,8, -coc,.
ghggsyen@m R ﬂb)ud NEI AW RICPNRE OURCL-GROIRIYRF CNaS! Bnd —CN,

4- bewhefe) R‘%ua@grﬁerargqﬂ nrevinysly siefisedzi ne- 1- car boxyl i ¢

ac(hf'ZH\%FBQyﬁﬁér%ﬁ, unsubstituted or substituted with one, two, or three
substituents R/,
wherein each R' substituent is independently selected from the group consisting
of -CHj3, 6-Co4alkyl, 6-C,4alkenyl, -OH, -OCH3, 6-OCy¢alkyl, halo, -CF3;, -OCF3,
-SCFj3, -SH, -SCy4alkyl, -SO,C14alkyl, -CO,Cq4alkyl, -CO2H, -COC1.4alkyl,
-N(RP)R®, -SO,NRPR?, -NRPSO,R®, -C(=0)NR°R®, -NO,, and —~CN, wherein R”
and R°® are as previously defined,;
(i) 4-halophenyl, unsubstituted or substituted with one, two, or three
substituents R™,
wherein each R™ substituent is independently selected from the group consisting
of -CH3, 2-Co4alkyl, 2-C,4alkenyl, 3-hydroxy, 4-hydroxy, -OCHj3;, 2-OC,salkyl,

halo, -CF3, -OCF3, -SCF3, -SH, -SC1.4alkyl, -S0,Cq.4alkyl, -CO2Cq.salkyl,
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4- (3, 4- di brono- benzyl ) - pi per azi ne- 1- car boxylic acid
phenyl am de; 4-(1-nethyl-1

wokiondolo22- yl met hyl ) - pi perazi ne-1 -carboxyl i c BCT/US2005/047329

phenyl am de;

4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid

phenyl am de;

4- (4-i odo- benzyl) - pi perazi ne-1-carboxylic acid

ph a / P L bt _
O A L A R eI TRy | R iR O

pmdcha\mvdgerem R® and R° are as previously defined; or

% PR o R BB BB R BB or 3.0

dﬁnétﬁobjpﬂmybenzyl ) - pi perazi ne-1-carboxylic acid

SaVBRB A - SUHgPYeR AR e byrephecyly or >

phﬁé‘ﬂﬁbi‘%l’% I, Ar' is not unsubstltuted phenyl or phenyl substituted with 4-Cl,
4- (3-brono-4-fl uoro- benzy ) - pi perazi ne- 1-Car boxylic

acN®2ptey PaAiEe:Et; and . . .
Wg‘lﬁ}‘eg]n\slﬁgrﬁ] i\é%éls'?,& R BoBREA! R id nGRBIRRYY bliSstGted with 4,
4--Dénz ] B, biwﬁdp;@g&t 3-vyl rret hyl - pi per azi ne-1 -carboxyli c

onagii)?@%g %/Lglcglp{ 8"%%?1%@ o raor aceufe ca%l¥/ zgccgpt%%epro rug or

pﬁa.ﬁﬂa@tumwmmlrhetabaméamsneh kospbhagy! i c acid
phenyl am de;

4- (5- brono- 2- hydr oxy- benzyl ) - pi per azi ne- 1- car boxyl i c
7aCI dAg&WLﬁﬁ‘é@defned inc adm B, whereln Zis -=N-

dro-benzol 1, 4] di oxXi n-6-yl net hyl’) - pi per azi ne
carboxyllc acid phenylan1de

ghéﬁélcgﬁdé)ﬁ%rbzsyééﬁn%'dqﬁ ?a%rlnnf V\;herglﬂrFP’OéylH ¢ acid

4-(2, 3- dlhydro benzof ur an- 5-yl et hyl ) - pi per azi ne-1

94 naproracRIzS AR ST e AT s A emg-¥. pyren-

1?‘99”*@&‘&92 yl, 1- naphthyl 2-naphthyl, 1- hydroxynaphthalen Za/l 6-
drox?/ benzy per azi he- 1-"car boxyl i c aci
e

nmﬁlamsmnanme n42-yh 0|H9r¢thwr9+$-5§rtw@ph§1yj geicpaingdbstituted or
s%&ftmgwr\% 't@?ﬁgﬁm’ée‘aﬂh ngStItU?ntS as rew?usly defined.

pl per azi ne- oxylic acid
phenylanlde

1§h2n :cg:q?nq?il er%ed in'c arlr% wenerelnaﬁ{ mldgaﬁylai%ldgnyl
te‘%rd%yﬂfdiiaﬁhﬁ'ry]/|2"3-fthdT<§1b§ﬁi(ﬁZitafﬂ@t Ehesh&opy2, Badikgdre-

ban§%¥1%9¥'6ﬂ092928e¢1@m -banzea3ldiaxolyl. @ach sinpupstitytedqor

sﬂﬁ"ﬁﬁtytlea% eone two ?]r t]hree R® substltuents as revuo?sly deflned
I phenyl - met pl perazi ne- boxylic acid

phenyl am de
13.” b%?rﬁpg)g%dyésn%fn\’éld iR 'c%?ﬁaf 'wmeerlem%n Psoﬁ(ﬁ/éﬂy? 1ﬁcéﬂrolyl 2-
pﬂﬁd;ertzpf/rldyﬁ]ctipmdyl -a&F-6+bromtdrplyridingRylaeacreudsutsstihdey br ¢

S‘st(t Ut? dY'% Wt gWBeWztB[GP B] aistityenss pe peeyigrs'y gefredizi n

-1l-carboxylic acid
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phenyl am de; 4-(I-nethyl -
H- i ndol - 5-yl net hyl ) - pi perazi ne-1 -carboxylic acid

wQ@bmayrand de; PCT/US2005/047329

4- (6-chl oro-qui nol i n-2-yl met hyl ) - pi per azi ne- 1- car boxyl
i c acid phenyl am de;

4- (8-chl oro-qui nol i n-2-yl met hyl ) - pi per azi ne-1| - car boxyl
ic acid phenyl am de; 120 WD 2006/ 074025

1ECT/AJ%% u91417a'§2<99ffmed in cIa 7, wherein Ar” is phenyl substituted at the
4- (2-chl oro- nol | n-3 |m Vm I|nperaz‘|)ne y1 car boxyl

3t er @-@paltlpngnm ewhere L is -CH CH-, -O—, -OCHj;-, -SO2-, -OSO-, or a
4- t hal en- 2-yl net hyl - pi perazi ne-1-carboxylic acid
C?‘Qfﬂ%&* ?@ phenyl ) - am de;
4- qui nol i n- 2-yl met hyl - pi per azi ne-1-carboxylic acid

4 fluoro hen
AR AR AR TR C Traegeip AT ? Ry rrevBhend
bP@th)—Q r}fdréix WBeRetha#nyl, or 5-bromo-2-hydroxyphenyl.
4-13-( hl or o- phenoxy) benzyl | - pi per azi ne- 1-car boxyl i
c aci d phenyl am de;

4 [ 3A(Brd Apdo%efﬁsoqi&n%gqnw% DHHh A RESFHAA; 3pFAENC4-

ylic aci

;mdyB, pryrmhgdlwtyorb%pyryh)duml pechzinseb4titotedbangubistitudéed dt a
C%bf’ﬁ rt"@ %tB'P‘t with, p0e °p e R yOiglies a5 preyigush.deined:  car bo

xyI ic acid phenyl am de;

[3-(3-trifluor orret hyl enoxyR benzyl ] r? perazi ne- 1-
1§ar be)@)QmeLL&\@@f definesyin g%n&@ erein Ar” is phenyl unsubstituted or

slf}%a{@étlég égﬁg%g ﬁhg BRI Wit e brl twd| FREFBFtiR8 -ak(reliBaxy!

defirfest. met hoxy- napht hal en- 2-yl net hyl ) - pi per azi ne- 1- car bo
xylic acid phenyl am de; 4-phenant hren-9-yl net hyl - pi
per azi ne- 1- car boxylic acid phenyl am de

18- pyAenfﬂpoﬂnmEsthéfmldparcmzmr&anWX)d 2-flueipthenyl, 3-

oToBE R of-UGTAPRGNYin 2 HRIORY PRI 5BIosIPhRI. ShBmRpenY
41&1I@5RI%M@W@WI§I%WI 3- methylphenyl 4- methylphenyl 2-
enyl | met hyl - pi per azi ne-1-car boxylic acid
nmﬁr@mypaﬁnﬂes methoxyphenyl 4- methoxyphenyl 2-carbomethoxyphenyl, 3-
c%rgliag\ekf &Wbﬁ@ﬁfl' 'd%r@oﬁfélﬂ@&yrbﬂe)nyp'2p@a{r35k)7b?\e}'1yf3%r&%(cy}))pﬁenyl,
onulﬁﬁ}t(sﬁttnhdi phen)ﬂenzenesul fonyl)-benzyl ] - pi perazi ne-1-c
arboxylic acid phenylamde; 4-(1
H- i ndol - 6-yl net hyl ) - pi perazi ne-1 -carboxylic acid
1Phen)9(|o%f’ﬁ¢iﬁmd as defined in claim 16, wherein Ar? is unsubstituted 2,2-
henox benzyl ) - pi per azi ne- 1-carboxylic acid

d\gH@ppyBgrmqﬁg ]dioxolyl.
4- (2- chl oro- 8- net hyl - qui nol i n- 3-yl net hyl ) - pi per azi ne- |
-carboxylic acid phenyl anide; 4-(1-nefhyl-1

184 | necﬂonmwndas@efmepulp@muwemmer@a oleyunssibgtituged 4-
bgn%dy'gmgﬁ%xy benzyl) - pi per azi ne-1-carboxylic acid

phenyl am de; _
1351 A Brpusribs Aelineddn a8 Wibrdin PR 2fdafa, 5 FHA6RS 2-

quinolinyl, 3-quinolinyl, or 2-quinoxalinyl, each unsubstituted or substituted with

one, two, or three R® substituents as previously defined.
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4- (9H-f | uoren-2-yl net hyl ) - pi perazi ne-1-carboxylic acid
phenyl am de;

wa2qospBioby | - OH- car bazol - 3-yl net hyl ) - pi per azi nePdF/Usaob&ix47329
ylic acid phenyl am de;
4- (4-styryl -benzyl) - pi perazi ne-1-carboxylic acid
phenyl am de;
4- (4-chl oro-3-trifluoronethyl -benzyl) - pi perazi ne-1-car
boxylic acid phenyl am de; 121 WO 2006/ 074025
PCT/ US2005/ 047329

20- | 2A5:omnm1n|d>asc1ef(r@dtm ictalimcio metergin Ashisnd-ayinglinyl or 3-
Eﬁ@ﬁ@ﬁ -3-yl nethyl]-pi perazine-1 - carboxylic acid

‘am de;
4- (2 br ono- benzyl ) - pi per azi ne-1-carboxylic acid
henyl de : .
5 28 (S POmnsbRRssTApt)n flaars herain AL isdkstphesyl ¢

|S(>§rd?yﬁﬂfeﬂgpl3aﬂ )Lbhé}‘ml d\?ethoxyphenyl 4- ethox%phenyl 3- propoxyphenyl
r ono-benzyl) - pi perazi ne- 1- car I"i'c acid

4(mop¢xy@hgn¥ih§ﬁ,§qqu@fyp gnyl, 4-isopropoxyphenyl, 3- |sobutoxyphenyl 4-
|sf5§@t'r§%<§}%rgéxr§{ gﬂg@ﬁ%@g@&%ﬁ .i‘ﬁlrﬂetﬁﬁﬁnﬁﬁ@éth&ﬁﬁﬁéﬂnyl, 3-(2-
pipe(idindt-gieltivaxyipHeeyk B (3-dimetnaammepio pady inheylyl, or 8eBepiperidin-

m t ol yl am de;
10 12¥JRFQP§XV§P%?’B’|1(D- benzyl) - pi perazi ne- 1-carboxylic acid
(2 fI uor o- phenyl ) - am de
4- di brono- benzyl ) - pi per azi ne- 1- cag boxyl i c acid
2@4 n@mg;apu'g @,Mgfmgﬁ]|gglalm 16, wherein Ar® is 4- chlorophenyl 3.4-

dl?hﬁ)?‘o&h ORI A %) (ﬁt‘_—tﬁlﬁ?lﬁﬁbﬁﬁ, 3-t5RIdPErREtHyRormy A 4-

phen
W*@%vnhdnﬁr@ﬁadldéamh)enm pevamhtmb-2tnaphtbplx Btahéoraphenyl, 9-

- r h
15 phedte, bR Bhepd: 4mstbanesuliopyeherd: Fei o
n(eﬂad)@bbemylphamd[) S]iﬂfb)dfbﬁ -yl, or unsubstituted phenyl.
4- (3, 4-di br onp- benzyl ) - pi per azi ne- 1- car boxyl i c acid
p-tol yl am de;

23- ( 3A‘boﬂidUuﬁﬂ%sQPéTﬁﬂéh)ln RiaA 1872 Whrdin 3af Rox¥ldisroffdpHenyl, 3-
(4-chl or o- phen

bm@'%ﬂhmrwftﬁﬁyi/@éﬁz%'?mpiﬁ HHftlugrerethyl car boxyl i ¢ aci d
20 o-tol yl am de;
4- qui nol i n- 3-yl met hyl - pi perazi ne- 1- carboxyllc acid
24 3- f Awompauindras Jefaedde claim 16, wherein Ar? is 3,4-dibromophenyl.
4- qui nol i n- 3-yl met hyl - pi per azi ne-1-carboxylic acid
(4-fl uoro-phenyl)-am de;

29- qUArct@knm:uadydelmitéwfrom thergraum eodsistaigexyl i ¢ aci d
(2-chl oro-phen

42{13@0”1?&#’? s Yyn??hYLPWfazm%éTcé‘ftP%“qaE‘QrMH"&‘dﬁc| d
4%_%({&{‘%8{ ?Irrﬁﬂﬁe}’d ﬂer@)ﬁ/‘h@ﬁl -carboxylic acid phenylamide;

| per azi ne- 1- car boxyl i ¢ aci d
4(bengalbithippbleordrymedinglgéperazine-1-carboxylic acid phenylamide;

413 BRI S dn A B AR PEERSS e Sl PrAinife 2!
444 qnlethsaIH Hﬂlﬁiwmﬁmwylpplpemmeqe-cérbmymwu ipheaylachide;

ARG TSy miRsTRgIne o pbasYliRacld phPBeagide: aci d
4§4ﬁ@cﬁdﬁbéﬁ2)ﬁﬂﬁplperazme -1-carboxylic acid phenylamide;
[ (4-qui nolin-3-yl met hyl - pi perazi ne- 1- carbonyl ) -amn no
] -benzoic acid nethyl ester;
3-[ (4- qui nol i n-3-yl net hyl - pild€r azi ne- 1- car bonyl ) - am no
] -benzoi c acid nethyl



ester;

4-1 (4- qui nol i n-3-yl met hyl - pi perazi ne- 1- car bonyl ) -am no
w(Q 200602902 aci d nethyl ester; PCT/US2005/047329

4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid

(4- met hoxy- phenyl ) -am de; 122 WD 2006/ 074025

PCT/ US2005/ 047329

4- qui nol i n- 3-yl met hyl - pi perazi ne- 1-carboxylic acid

%t@%gﬁﬁk@gnzwn@lperazme -1-carbox I¥|IC acid phenylamlde

urn per azi ne- 1-car oxgllc aci d
4¢(8- hremo&jhymmyﬂ meﬁmxué)enzyl) piperazine-1-carboxylic acid

|.n-3-yl net hyl - pi perazi ne-1-carboxylic acid
pﬁﬁﬁ’dé@ﬁ% uor o- phenyl ) - am de;

444€woml-bénz$} \ipertbipk-pegreorylicrarid phamydamide; ¢ aci d
f 1 uor o-

4B RePony BRBeN L BRI LroBeBq e g RNSRYIEBN R ani de:

44(3%8%6'-4 BLERCHERAYH- plp@rahhewbéﬁboawcdadn bREMIARE;
4-benzyl - pi peri di ne-1-carboxylic acid

4¢indanbofoetitybpipeyazing-decarboxylic acid phenylamide;

4Abeg\?28fb;tﬁjl ﬂhl%'ﬁns 2%Myl)pué’ér8%@4 -BELLXIR RAK Bhbfyiamidh:
444(|§omrodyltbenwL)4pmmgtlme-pl qbazyliceacid plermydxypidec aci d

d
ARy e R gios bR ACKLEReWATIR) 1 i ¢ aci d
F(berdr‘n@ @hz @i}/iﬂ)@nz )- plperazme 1-carboxylic acid phenylamide;
exXy

(33 cyclo enzy P Peram ne- 1- car boxylic
43(3 diphdneyienrofb4]dioxin-6- ylme hyl)-piperazine-1-carboxylic acid

pﬁ fg);’,a,pﬁ&éooxy benzyl ) - pi perazi ne- 1-carboxylic acid
ﬁ I am de;

443(\@4yldo@baylbpyoemﬂwn)cqnbwlazcudeprmnwmdayl ic acid
2R Senzatyony Asta-pReraznes  SaERLc ggid pheniamice:
4ptepint en-dejimethyl-piperazine-1-carboxylic acid phenylamide;
433&1@/9?%}{) g%}/zyﬁepqugra%mg 1p gér%é;(ﬂ% alcwf aﬁenﬁgllnkdce acid

44(1 Héunu§|®yh%1biy|§19wéiln@1 ReITBAYIE aidCEHdIgiamhide; aci d

4iDW'9"‘(Q—YHPﬂ@Vh9'PQTﬁZm§‘- tCateyylihaeid phpngapudeizi ne- 1- car
1
e e e e L
4ygyeidirl- a+yIrdeﬂ1yI plperazme -1- carboxyllc acid phenylamlde
1-
N
4= b{bhéﬁy@nw)atrmquaxelrézm -NeJarBdNYic acrdwd@ma\hhlu@ aci d

4an<rzpl@rmmetawr@W)azmepkparﬂ%éhqa%PB@W@m@eac. d
o -
R SRR ety piperpans T epoxylc aeid phenyiamids:
4d2é&3d|ﬁupn®ebgnm{ﬁ ,altioxol-5-yImethyl)-piperazine-1-carboxylic acid
ht hal en- 2-yl oxy) - benzyl ] - pi per azi ne-1
pﬁg%ﬁgml c aci d phenyl am de;

441 {rBet(hpheHaumddim’ﬁylrrfbtwpraiy))ardz&rezylc]aftmnym acidnhehylzatidex
aci d
oI AT SRRy piograrned ipraoplinackyaeniasigsy |
4-(BEIMSHb GquatdIi- 2R iBthy!)-piperazine-1-carboxylic acid phenylamide;
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ester;
4-[ 3- (4- met hanesul f onyl - phenoxy) - benzyl | - pi perazi ne- 1-
w@20b0%pk3 ¢ acid phenyl am de; PCT/US2005/047329

4-[ 3- ( 3- net hoxy- phenoxy) - benzyl ] - pi per azi ne- 1- car boxyl

ic acid phenylam de; 123 WO 2006/ 074025

PCT/ US2005/ 047329 4-[3-(benzo[ 1, 3]d

i oxol - 5-yl oxy) - benzyl ] - pi perazi ne-1-carboxylic acid .
RN Rl DRI o Pie 3 abonylic apid phenyiqmide
4gwpbthalem@ryimathyitpiperazinexd agirboxylic acid (4-fluoro-phenyl)-amide;

3- (4- I o) ~ i in:1- - o
SR EIRGN IR EERpccade PRhUsto eI Amide;
434 {Hydphenyd phat dlem2yyimetip ek sip eraziney gatboxylic a¢id @nghylamide;

ester; : . o .

413 1(¢#hiqiombenaxy-Barrd-Rinerpriner carhexvic asidRisnyamideno
41§3R§,chﬂbﬁloﬁﬁbﬁ*énoxy?-benzyq-pip_erazine-_1 -carboxylic acid phenylamide;
- [[(4- qui nol I n- 3-yl net hyl - pi per azi ne- 1- car bonyl ) - am no
41(3@?@5@@)@/-%@!)—plperazme.-1-carbo.xyllc acid phenylamllde; .
43 GO Bih O e BB e BE R Yl plyamice:
443{(34tn1’f0]dromﬁfew-pbémwxy)mepey|hpipﬂeazlne}afdaob(qotyﬂic aaidi d
gri di n- 2-yl am de;
Pﬁ-'@d?'ﬂtﬂ%’n- 3-yl et hyl - pi per azi ne- 1- car boxyl i ¢ acid

4 Sf(hi_i'ﬁé’th_éxylgﬁé‘ﬂ\éi@/)-benzyl]-piperaz_ine-1-carboxylic acid phenylamide;
- qui nol i n- 3-yl net hyl - pi perazi ne-1-car boxylic, acid )
4{ormethaxyrnaphihalangéylimethyl)-piperazine-1-carboxylic acid phenylamide;

4§>gf%§aéfy?{r;&%-i§lrﬁ@_e§fvgﬁ§)§)gm-hyéa-reé»em&%éim&seky%ﬁ;ee,xy' e
44pybemi ofbeBlytpipecdzins- toastdwyic pridevhenylasidecar boxyl i ¢
4 TErsi et SV pinerarne-fropthaniic acid RherwiayRe:
Aasipiseriyy-Biyndthyt-Bipgtarinele;carboxylic acid phenylamide; _

4;@?@8%&#@%‘1@%&?}%}5@&%&?’ggi}lmleﬁ%grgggy fcnaec_i bﬁgrqugr)r(\}gel; ¢
42{3((2~cﬁrdﬂbfdeH2ér%§Q%ﬁ9|[)-B_eﬁ%ﬂi—@ig_@ﬁzgfnéilg Jg@?ﬂwéymc gkiger azi n

- I-carboxylic acid pyrid
phenarmidgi; f | uor o- benzo[ 1, 3] di oxol - 5-yl et hyl ) - pi perazin

ARGy REbfrAhe i Prodktt 38 Bhonyiamider ; 4
4e+phendkyrbénzyl ppipaegzine-1-carboxylic acid phenylamide;

4- 2-dj fl uoro-benz 3l di.oxol - 5-yl et hyl ) = pi perazin
442 e et SRR e Baraginks Garbod i€ B8
pRefhydaridd; br ono- benzyl ) - pi per azi ne- 1- car boxylic acid

pyrim din-4-yl am de; ) ) ) ) )
aof] ety ondel-EsvIgiet hpipe g ksmrraxylic asd Ny LEHieio

1yt i.coachdn a —— . 4 bh o
42 TSy Behshi) e azine-Trcarboxylic acig phenyiemide: i ¢
4B o-cinhiden-phenoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;

4-(9H-fluoren-2-ylmethyl)-piperazine-1-carboxylic acid phenylamide;
4-(9-ethyl-9H-carbazol-3-ylmethyl)-piperazine-1-carboxylic acid phenylamide;
4-(4-styryl-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(4-chloro-3-trifluoromethyl-benzyl)-piperazine-1-carboxylic acid phenylamide;

121



and pharmaceutically acceptable salts thereof. 26. A
conpound sel ected fromthe group consisting of:

W@ 208/074028 chl or o- benzyl ) - pi per azi ne- 1- car boxy| PCT/E81005/047329
phenyl anmi de; 124 WD 2006/ 074025 PCT/ US2005/ 047329
4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid
t hi azol - 2-yl am de; :
4- benzo[ 1, 3] di oxol - 5-yl net hyl - pi per azi ne- 1- car boxylic
iﬁ inchikfaiaAal trlﬂh@r@nﬁjeqhyl phen )-1H- p)_llrrol -3- %Imethyl] p|pera2|ne 1-

3, 4-di brorm benzyl ) - pi per ZI ne-1-car boxylic acid
ca@phyllcqménpenﬂﬁm

2R RAn R ik A BRHBE) R icks BRLRAAHIdeS 21 ¢
443 [aedibafmio-aen2yly-bipetdpne-pigaes@aiio acit-(GefhiooophenylRaimide;

433 b ihesBsnavsiReans T rerevie ass 4By PhendpRIde;

a(4 Mlbfdh@-'b@ﬂii/l%pib@%e -Alhrboxylic acid (3-methoxy-phenyl)-amide;
rono- benzyl I perazine-1-carboxylic acid

4((3(4r¢lbrqrn<@nb@ﬁ§ylh9|pemmgrﬂ)carmﬁyu@amarfa-tolylamlde

I
ﬁe Erg&ﬁH6'tbr%g£¥?’R%%g%%qec%{@@ﬁtgaEBQqu o%ﬁenﬁ -amide;
4.¢B dgdibsmdo e byl xpighesazirse | cadvcmyholecnd 4 fmatb\qu-@lhenyl) -amide;

dj d
4G A bictBe DRy Rk PPetdzlss ettty iy GRRBHERVPhedyamice
44{3_46@%&%@ %@naﬂpﬁmﬁm}fnm daem@u@ dcﬂf(SEﬂﬂcﬁfbl-;ﬂwe(nW ~anfhde

4-(g34-dibrpmezpenzyl)- préfaz"@rlélal@/?xy“c RP'E' ?§hi°rPFF?h§Z‘(¥| S;qmnde
45{3Plyélb%@ b%nE)‘/lfsté%,lraznﬁé I@}Ha'rl‘ijd’)!yhc 30@6 tdﬂllgl'nﬂi@

rimd rimdinyl, "or phenyl’ each
4t(a§udabtom@1bedzm pwmne ﬂntc@m@whga@@r Bmhlqrpr@awh*@@mde

e B beh PRy GG BB R 0¥ of ° 15
4-qUiink3LyimetBA-phod dacimgl 1- carﬁdxyhmld B hikgio-phiealyt);amide3,

+-cglior ﬁmﬁpw pl@%f@z@%qzrawmﬁ % (#-upsaraneny Ygide;
4- d\dﬁr%?l)\% ylmetﬁgmﬁme NEABeRI am@(?@)ﬂUF@thenylmide

-CN, "wherein Ro and Rc are  each independently
4rgumcdm Sryimsthyl-riperazine-1-carboxylic acid (3-chloro-phenyl)- amlde

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-chloro-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (2-methoxy-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid o-tolylamide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid p-tolylamide;
2-[(4-quinolin-3-yimethyl-piperazine-1-carbonyl)-amino]-benzoic acid methyl
ester;

3-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino]-benzoic acid methyl
ester;

4-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino]-benzoic acid methyl
ester,;

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-methoxy-phenyl)-amide;
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Ar 2 is: 125 WD 2006/ 074025 PCT/ US2005/ 047329 (a)

phenant hrenyl, pyrenyl, fluorenyl, naphthyl, or
wokRdoMRT ar bazol yl noieties, wherein Rd i s sebPEDUSm05/047329

fromthe group consisting of -H -C _4al kyl, and

phenyl, each said noiety unsubstituted or substituted

with one, two, or three Re substituents, 5 wherein

each Re substituent is independently selected fromthe

4Wn@2l§rﬁ&ﬁw]ﬂper@§meg cé‘M‘oad%ngﬁm@w - OH,
4-q8iro)lio- iizyjmetayluyperazmmzc:arbak}dw acid @}g@ih@{ykgnenyl coide;

4@?0@§g§ﬁethyl%§%gﬁg1gﬁ%&ﬁ§ cid AR ephenyi)-amide;

4mgm|m&wnedawp1p@razme -1-barbpkyizyacid (@ﬂdor:mt—pﬂemgl)famlde
acent ri.n carpon ato a roup sel ecte rom
4o B P b eo iy B o, T o or 1

asuBlEniboRdIRe-1-E5bRRc 30id m-1oPRIRGERO., - OCF20. and

forma fused ring structure, unsubstituted
4@“@)&'5@19%@9%& -Garbexyhia @cid (Rochleio-phanyd-amidgibst i t uent s

488 4RI Delz EbpBRiznd FoafiGa e AERDR b Jidhhide: |
4-13,4|eaﬁbrum@#oeazyl}apipem_mne—ﬂvioarba)wbc emdtpwdm 2+yt=geide;
B P an PGBl TaRo B B A SetPeRL:
44 ﬂ’)cyébﬁewaﬁ,f Beryh)- plﬁer%zﬁreﬂ‘ﬁﬁbﬁoﬁsilld@ﬂ@ e¥yiehyiamide;

heteroaryl aV| ng carbon ol nt of attachment,
4B RoRMY-PrAZYD tPA@QJ’ﬁF’Q@T%E@’QHXl{l}C(ﬁﬁ"i’ RBeR¥I3NI& onsi st ng

4¢ -uébtﬁjt&ay Eé\'\i v terabiRk- 1-8AB0RYI a%‘ud bﬁe@laﬁﬁé‘w or

havi ng zero, one, or three
4damtlnq>xyﬁa¢n2tyl tmmenmaek-earbamdmacm nbamelanndﬁ, ed or

bs t t t tituent
ARt {{5ogRic e Bpudtit ' Voed
4Q4G$dﬁut@xﬁ4®érﬂwémyér_ahm¢l-hgambeylfwdc&d phenytamidd; ect ed
4&%—2 Y the ou %3?9 blpﬂ%p]o%igel\l@ﬂz?%ﬁ-%msdxyﬁnq]tagd%henylamide'
4q91(2%rlown W%)(Jeﬂ%xypbé@zﬂ]oﬂﬁeﬁéﬂmeﬁ-ealﬁox?%" 898 pheAglamide;

tons 25 rep h nitrogen, said fused bicyclic
4H%%M¢WY'WOPTP@0W -herzyltpiparazings1 -caehaxytizeefs, and
pw Ltuted or substituted wth one, two, or three
substituents as previously defined; (f) phenyl

4.4 8H34piparidid 1a4- ptdmax&)—bemzyﬂ] mpsnazlrmmmttimxm acad@henylamide;
rt.her st tuted wi

4?&%’85]’%"&%}%)’5@&?@2'% carboxyllc acid pnen)ﬂamlc}e '

4-[3-(3-chloro-phenoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(naphthalen-2-yloxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(phenanthren-9-yloxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(4-phenylcarbamoyl-piperazin-1-ylmethyl)-phenoxy]-benzoic acid methyl
ester;

4-[3-(4-methanesulfonyl-phenoxy)-benzyl]-piperazine-1-carboxylic acid
phenylamide;

4-[3-(3-methoxy-phenoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
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30 wherein each RO is independently selected fromthe
gr oup consisting of -C2 8al kyl, -C2_8al kenyl,

wo 808/05myx| oal kyl, - OC3_8heter ocycl oal kyl , andPCT/US2005/047329
o) C2_10al kyl 126 WD 2006/ 074025 PCT/ US2005/ 047329
optionally substituted with -NR RR, wherein R and RR
are each i ndependently -H or -Cl _8alkyl, or R and R
are taken toget her with the nitrogen ring atom of

X |<?>f ) - ?QJ ‘ﬂﬂ rRRb&Hlic acid
gt@?oc kd;l *nl)ﬁ/g (?Sf?'%ﬁ' I Ire;/Z7In avi ng orlllgacI
paelumbrlamml car bon ring atomreplaced with 0, S, >NH,

e o S o PRMERAATNL Rt el By rppeyt ester

bekdereaukymic ac@%%bhewbarbaﬁd.yl pi%gagﬁ&hlwrhetﬂwmhenyl ester;
4- %@@P"&ﬁ?ﬁ}i'émmgdﬂé? ! ca ][ F?&%{'M ylmthyl)

ph%‘aﬁ&& - S2NRbR, - NRbS02R, -C( O)NRbRc -N®2, and
ere| n Rb and Rc_are 10 as previously defined,
2{ehrawinelinyB-wWnptyl-piperaring-1tqaebanyl)aminopbenzqie AC t h

h
33 Qiouk S y-Bipbra iy CalSH T ARl BeneiO BLhE
4-DHEIDN; 3-yINtbthylsiii@iradiakklsbarbe Syl dd PyridibSo@amide=C- ,
- C(=Q) - . | bond; . and, 15. '
e e EeSAnErLogRay e plading dptriod’
4njw§mh,3 pmmmydlperamephemk lceqaid pyridin Wlﬁmldé’\her e

Ar6' is a 6-nenbered nonocycli1c heteroar havi n
AR 3&%“%“)66?'?&“6‘(‘%1 cAoRHYic acigh Ryim 'Bﬁe)"%ﬁ"

4rHetn"28 er eg:%?ﬁ g/gﬁglﬁ?le 1&39azﬁfe51 —caliiy fic Akia’ glyhéln% glamnde

eteroaryl having
4qumoﬁt,3]dfoxat Mlmatbmkpiparazrneeh@amxehma@ld mysdinetyamide,;

SRR BB SRR R PRL oShg By

ahrenizop , e loxol-Buyenethyipiperazire: E-gaﬂﬁﬁk%/ﬁd @déidllcpyﬁdhnbglamlde
ter, at 0 nenper e
gt verOn%%r&OE1a§§1|'3x0ﬁém'rns[fwﬁepuh%r@éunsal -GRDOWiccagid gyridin-

nyié?mdbhe group consisting of N, 0, and S, with a

carbon as point of rin 25 attachnent, and optionally

vy diguw beﬁmbw]dav@ul rwnathyawi@@ﬁzmen‘gcanb@mhc acid pyridin-

4H;F ed with nitrogen, said fused bicyclic heteroaryl
avi ng not nore than five heteroatons; where each of

4td_mmo‘nnkieyinmwl-]pnper‘azmaghcérzb))st: angid penriraldiry-4-ylamide;
4-%,_25-’ t‘j’ctJrlot tyénezoﬁo Q]dloxol 5-yimethyl)-piperazine-1-carboxylic acid
pyrimidin-4-ylamide;

4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyrimidin-4-ylamide;
4-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino]-benzoic acid; and
4-quinoxalin-2-ylmethyl-piperazine-1-carboxylic acid phenylamide;

and pharmaceutically acceptable salts thereof.

26. A compound selected from the group consisting of:
4-(3,4-dichloro-benzyl)-piperazine-1-carboxylic acid phenylamide;
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10

15

adj acent carbons W|th - OC1_4al kyl eneO-, -(CH2)2_3NH,
- (CH2) 1_2NH( CH2) - - (CH2) 2_3N( Cl1- 4al kyi)-, or

WO £085i2)4022 N( C1- 4al kyI ) (CH2) - to forma fused rlrmgUSﬂWS/047329

WD 2006/ 074025 PCT/ US2005/ 047329 structure, and is
optionally further substituted with one, two, or three
substituents Rk, wherein each Rk substituent is

i ndependently selected fromthe group consisting of

I mglhg ARAIRE o B g e G
4-henzafr, 3l]elldxyl 5-ylnueiby- pupewme 1-¢arbq,xyllc aoid khipRol-2- ylamlde
4R AP o R PR ezt SRS poieliF B Rfenyfpmide;

442hyethoxy-perny)- plpéra'&‘lrl”ééﬂ lm@mcpdywabld phmybmudé uted or
substé‘rut ed wt

SR WRelkD Ren e o Ao NAE SRRy, -
4g(§|4e§|bﬁﬂnéfb@ﬁ‘z%gﬁ E@Fé%‘h’e QQﬁ?bo%yllé‘gmdc(ﬁ-m%enyl amlde and

4+(a|4od|brqu:rc3-benm):g|pera23;@:3 cartgpxyhc gggz(gftpgg}moromethyl phenyl)
anﬁ? Cl4dal kyl, -Q02C1. 4al kyl, -CO2H, -COCl4al kyl,
- )R, - SOZNRbRc, -NR bSOZR, -C(=0O) NRbRc, - I\I02, and
anChamhacaiticaRbaccepthtiRe saltetheseqft evi ousl y defined; 15
(i) 4-hal ophenyl, unsubstituted or substituted wth
one, two, or three substituents Rm wherein each Rm

23UbsAirhétaBl df&ebféﬁgﬂwdmt bufférﬁigew@mcbrfd dsea vifroalgisease,
consi sting 2- C24al ky 2- C2_4al kenyl

disordedy @rxryedwahw}dcb@gn megdiated bQF feord aetivity Comh%ﬁ'@g
ad@@%ﬁﬂ%ﬁitqe §fﬁc é)bt Ekad oﬁ%ﬁ{rg%tbwein’t %We?ﬂecﬁ@é kilount of a

corBpanmi R&FomNRBWR C( O)NRbRc -NOZ, and - CN,
wherein Rob and Rc are as p ou Iy defined; or (j)
2- br onophenyl , 3-net hy phep??k hoxyphenyl

4- met hoxyphenyl or 3I o

@woxyphenyb, or a
pharmaceutical ly aede)pt It, pharmaceutically

accept abl e prodrug, or 5 pharmaceutically active
nmet abolite of such conmpound. 28. A nethod according to
wbeegimy 27, wherein said conpound is selected from the

grﬁ'&p 'gg'ISIeﬁhlanI ?r:cst hyl - pi perazi ne- 1-carboxylic acid
o PIENY -AErde; 4alkyl;
e Ar'is 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, or phenyl, each unsubstituted or substituted at a carbon ring member
with one or two R® moieties;
where each R® moiety is independently selected from the group consisting of
-C4alkyl, -Ca.4alkenyl, -OH, -OCy4alkyl, halo, -CF3, -OCF3, -SCF3, -SH, -S(O)o.
,C1.4alkyl, -OS0,C1salkyl, -CO,C1.qalkyl, -CO,H, -COC44alkyl, -N(R°)RS,
-SO,NR°R®, -NR®SO,R®, -C(=0)NR°R®, -NO,, and -CN, wherein R® and R® are
each independently -H or -C44alkyl; and

e Afis:
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4- qui nol i n- 2-yl met hyl - pi per azi ne-1-car boxylic acid
phenyl am de; 128 WD 2006/ 074025 PCT/ US2005/ 047329

wal2dvenzopb] t hi ophen- 2-yl net hyl - pi per azi ne- 1- car®@DKy100F047329

aci d phenyl am de;

4- (3, 4- di br onp- benzyl ) - pi per azi ne- 1- car boxylic acid
phenyl am de; 4-(1-nethyl -

H i ndol - 2-yl met hyl ) - pi per azi ne- 1- carboxyllc acid

p'(SWI'\é\'iHrﬂﬁrenyl pyrenyl fluorenyl naphthyl, or N-R%9H-carbazolyl moieties,
qui ngl i n- -X th | perazi ne- -car boxyl'ic acid
wpﬁpmmParﬁ gelected from the group consisting of -H, -Cq.4alkyl, and phenyl,

eé%t( éaqugg ggfﬁ}@dt)st:ﬂtébe&aéd&%ﬁﬁé& With%)%l, it\ﬁo,acﬁi tfree R®
phenyl am de;
sdbs{ttﬁuebﬁsu,zyl oxy- benzyl) - pi perazi ne- 1- carboxylic acid
n .I ?egﬁge%, . tis | ; the . isi
supshitsept is indenrndent¥ solpeied rya s rum cQngisting
rhﬂxaualk;amoi 4arkbﬁy1yl@im 48G, 4alkyl, halo, -CF3, -OCF3, -SCF3, -SH,
4- br ono- benz 2) I perazi ne- flcarbox 'ic acid b
phé@)oaﬁnd@kyl (¥S 8Malkyl -CO,C4alkyl, -CO,H, -COCq4alkyl, -N(R")R°,
é‘.% ROROXKRPEH,IE) EBNRTRNEND, CHP BN, WeH B and R are
phenyl am de;
4-gsPprovionslydlefinadr o- benzyl ) - pi per azi ne- 1- car boxylic
henyl
a‘ibﬂaﬁ SBXRRATye Agiassridng gaop.a'gme, i orgup elected from
Mbaﬂhéetmg of -(CH2)3.5- havmg 0 or 1 double bonds, -(CH,),. 30-
ggﬁagégé%]bgﬁ% h%rr]\dSOyCHn%t- Xfor?n 8 %gezd rrllr?g :sLtrSc?t[Jreo u}{nsubstltuted
oﬁs&eﬁ’sﬁngrene Mgmyéné)%ﬁé)/ér)th%eoﬁ’ 3d@bdtucts Ak hrevibidly aefited;
)!lxét wizerebéhzgr B)B-plepeheied monpcyelidistgraacyld@ving carbon as a
pgmfgy Jgr ACHT ei\t w éh one qtr; two nltsogéan heteroatom unsugstltufed or

r oxy-penzyl pera2|ne -car
salostifutpt evith ema dwo or three R°® substituents as previously deflned

f&?)—\gr %bg})/qdfr\ |ggr%nl 4{%{1 grﬁt!?qrj]qé;?/cﬁ/cl tﬁreetter ar&l negr gazr Of as a
pé}m( éf laieé&myntbwnﬁbhb HeitdrB bR Beredtedidffdié GfowdCédhsisting of O,
enyl am d
S4>(‘12Z @DHWNFgeWE@T%m B il sealiybon Co-sphsavalivi, hayingaero, one, two,
onhT%é( éag‘t ﬁﬁa&lrnltr en h teroato yvnsubhstlftsted or substituted ]\f\{lth one,

Ehzof Ur ane b- pl perazi ne- 1-car
t\fm))quthr(eed% suihstibrentsias gegviously defined; _ _
pr{éﬁ = ggymgr%geyeld) fugeg %lrc?/%flcnﬁet%r&aq'{/lt}\owl | aﬁ('at%roatom

sélﬁl‘i@l@lfﬂdlﬁhlw ghoupl ¢Brishting of P 1IG3 zindeS | wittaa karydn stoacasipoint of
en

rihg @ﬁaﬁ%%&?“ﬁé’f%&?ﬂ?”yph%féwwv i four adAitiong| arbge rigg atoms

eﬁﬂ@é&d Wit ﬁﬁrogen sald fused bicyclic heteroaryl having not more than five
met hyl - benz perazi ne-1-carboxylic acid

hpm@tpam a@d umqugstltuteddxﬁlsusstyute@tw;h poei tyer arthiee R®

m de;
S'ﬂ&(q@@%ﬁ% bﬁjs' g%% - pi perazi ne-1-carboxylic acid
pf(QrQHeam siﬂjstltuted at the 3- or 4-position with RY, and optionally further

s@‘iﬁgﬁ gl o %t hgr thPeeDseras %uneentisGar boxyl ic acid

%hﬁyéulh@aﬁgza% iRidpendehiesslétted flons eHdgeevibi conaitiflg of -C..
en
P 8a|k¥ll -C,.galkenyl, -OC3.gcycloalkyl, -OCs gheterocycloalkyl, and -O-C,.qpalkyl
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4- pyridi n- 3-yl met hyl - pi per azi ne- 1-carboxylic acid
phenyl ami de; 129 WD 2006/ 074025 PCT/ US2005/ 047329

W@ 2040 792Pr opoxy- benzyl ) - pi per azi ne- 1- car boxyl PCT/E81005/047329
phenyl am de;
4- bi phenyl - 4-yl net hyl - pi per azi ne-1-car boxylic acid
phenyl am de; _ ,
4- qui nol i n-4-yl met hyl - pi perazi ne- 1-carboxylic acid

ptg) %h ted with NRRJ R' and R' are each jndependently -H
E’an%{vlgpﬁscﬂuo?(ow-l 4-y wt\ereln eraa2| ne- 1ecar box;‘/)l I C Y

a(qrd-ijgetkyll anRdand Ri are taken together with the nitrogen ring atom of

by i B P 6ot yees RaedBida L Bstehay

Hhianthgl orte sididitd iyl Icari@noingationereblacealrbitkx @, iS¢ >, dr >NC;.

e@%am de;
449 BN o- qui nol i n- 2-yl met hyl ) - pi per azi ne- 1- car boxyl|

'eﬁcﬁ‘ﬁh@uBQ@tméhﬁl@‘uﬁ’@ependently selected from the group consisting of
- (8-chl or o- qui nol i n- 2- - pi per azi ne- 1- car boxyl

.c acdlky | pitenglkenydOH. Serany Raib BE 088, 1588 "% s o
E: g|°rc938%”043léﬁ LOTELRN! JoBlRe B ey 1Qytcﬂtr|5“3i§y'

hen
4 SG)QNRﬁgF eNFésyjzﬁét O+ OMRMR Azl Og-dndcaC Nowhkiein REiand R® are

d
4%&%@'&?\'9;’3@%9@1 hm Sl per azi ne- 1- car boxyl ic acid

(‘( f;b C}wsﬂlﬁ'ﬁﬁuﬂeh'aﬁmhéisv or 4-position W|th ~L-Ar®, whereln
r oxy- napht hal en- 2- yl et hyl ) - pi peraZ| ne- 1-car bo

X9|q s qignlgprﬁﬁ@etedaﬁp@éhe group cons)llstmg of —(CHa)1.3—, -CH CH-, -O-,
4 Lo fpCOKO PRARXINE LAY I>RERY 22080, - eZ0Y(-0).

c aci phenyl am 'de
4- [zmc(@cavalenhtbmdjapﬂenoxy) -benzyl ] - pi per azi ne- 1- car bo

xgl %ﬁ??@x&éﬁ%ﬁﬁ? thep‘-’e?%% cRRsisting of: boxylic acid

phenml)mdﬂ, naphthyl, and phenanthrenyl,
xyI ,@(4 &SV(’%WEWA%EBSS )lsr}/t?ergg nz%lo]cyg eertgrzolanﬁ havﬁt%rc%?bon
4ad §pb%ntdtlatthamhen?hav.hgmer&>twb ieodge hetBromsi ne- 1-

carboxyl L c aci nyl am de;
A- [SQOMnENh@MFpH%ﬁ&WDMQ@mm}ﬂcpﬁ@tcdﬁtﬁ@aﬂlcf‘é‘Ntﬁ’G)qﬂfbon

i i
o5 AR RO STEATRC a0 ong htermelgT selectas fom e arouR v
xgorisistingi af Chtﬁe,mNtdmrtt»NR whereln R"is -C.salky! or -C. sphenalkyl,
4- nant hr en- 9 nmet h r.azi pnez 1- carboxyli c aci
w@cﬂﬁﬁm&sm prg, b o YorsB Rl PP al g3 hiERetoms &
- car >ayd- ¢t Wm‘énﬂf&@d’ \‘Lﬁi@ddﬁcycllc heteroaryl, having one heteroatom

4- (6- chI or o- qui nol i n- 3- }/I met h 8 pi pera2| ne- 1- car boxyl
, gelg@teg froma g areugeonsisting of N, O, and'S, with a carbon as point of ring

p?teny reh dar?’d ¥ iGNy naRing S 1867 dadibiaeatbdh Afd Stoms
arapladsdonith pijnogein isald fusedthignoic petesoaryl having oat tor tian five

| | am de;
Zﬁet%rcfa&&%l or o- benzenesul f onyl ) - benzyl ] - pi per azi ne-1-c
ar bokatel eachafdhe nhﬁet)dsa(ﬂb treough (4) is optlonally di-substituted on

H i ndol - h -
phleﬂg Jgpg@)éarbt syw th pd)814a Jlgr(?ec} (%fl—??_ H- &(ﬁ 3’1 2NH(CH,)-,
-(CH2)2.3N(C14aIkyI) , Or -(CH2)1-2N(C14a|kyl)(CH2)- to form a fused rlng
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4- (4- phenoxy- benzyl ) - pi per azi ne- 1-car boxylic acid
phenyl am de; 130 WD 2006/ 074025 PCT/ US2005/ 047329

wa20a/Thobdr o- 8- met hyl - qui nol i n- 3-yl et hyl ) - pi pECEES2085/147329

-carboxylic acid phenylanide; 4-(1l-nethyl-1

H i ndol - 6-yl net hyl ) - pi perazi ne-1 -carboxylic acid
phenyl am de;

4- (4- benzyl oxy- benzyl ) - pi per azi ne- 1- car boxylic acid
pheny; e i

o oL T e i optionally futher substijed with one, two or threp
xyI i subﬁilittcemgnyl am de;

(B AR ) RS RleBER ) etecial R eCyrBib

4|— ( QC@té‘@tlng%Caﬁdlmplczaawem hYH) -PC perilag,i e, -OF3 1 ARG,
ylic

2 (555 PR rsCielieh SOPRC 1oAY S walie]. gCOaH, -COC.
phenydigm H8R%)RS, -SO,NRPRC, -NR°SO,R, -CS O)NRPRS, -NO,, and —CN,
4- (4-chloro trlfluoronethyl benzyl pi per azi ne- 1-car
boxyWh@F%Ra apHd¥yaramsgareviously defined;

Liz %gﬁk%%ﬁé@{l Lt erinéf'h'o&# Wﬁbgtgp rc’i%/rl)sui:stltuiecg with one,

twﬂnmnylhraam sdmstltuents R',
M@Br onggy 6¥t.t&eﬁ i8S ezpleﬂgentlycgerlggt)ég flom ﬁ1e group consisting

?30(ff30141306 wzgmylberczmb)kenypeoHZLmeH; E-DAQEYI, BaRs; LGF;, -OCF3,
uor o
4- §§F4v-@%P‘g%J@LWZﬁ@Z%HEWhZPQ@CH%Wb&@ﬂﬁ cCRGegalkyl,

(4 po c _ N bRC - _ N b
Ngh%ﬁ(dl br ono- Eénglﬁb;é@leperCazP%eRl cawg)ox@r?? cCacyvgerem R
( :ande%%wqopr@nwuwmfmed

&0 3 SR SRR RREBEN A POPRIERFIRES Hit nBOHG, I ek

sébs{tiﬁuéhtdlﬂﬂ ono- benzyl ) - pi per azi ne- 1-carboxylic acid
2-fl uoro-

Fesein-Sa0h o DHUSUHIEN S Biigeradenil.splected o e areye consisting

(Adf'T@HQ ﬁé‘lﬁﬂ%b)@%ﬁlk@ﬁyl 3-hydroxy, 4 -hydroxy, -OCHs, 2-OC..galkyl,
4- (3, 4-di bronp- enzy . é)er azi ne- 1- car boxylic acid
1

( alt-6Ery-QHeny$GEa oyt S0,Craalnt -CSLraikyl,

¢ Cefr SOGRTRREIE aL So(Rt e NRTSOR O, O,

4-gn@i, ~CNivitrevein- Rf ape pepewiiousiyl defirddony| i ¢ aci d
a2 orogTa RN BnETY R ye PanetheiEhanvh dpeinoxyheny. or 3.4-
drmétﬁby;}pmhylle

4- (3, 4-di bronp- benzyl ) - pi era2|ne 1-carboxylic acid
of ap@arr@a@g%ﬁ@h&pgcaﬁah}g salt, pharmaceutically acceptable prodrug, or

p@g@éygugrbna AR B bE P Sk LafipbuRd!r Doxy! T ¢ aci d

4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid

2 AR PRE SRS ﬂ%moéz ASTENy Y FREpRPHTG i ggigeted from
tiae?g%'brjg@??séllshww)tﬁm o é)?r azi ne- %r l%o ||c aci d
4-(nza gm ey Fyﬁ@%b‘%plgﬁf%ﬁﬁ carboxyllc aci phe n¥/amlde
}IiAC2-i F’Me'thdi?ér’aiﬂneM -B&bd%yIReacld pREMA¥MIdS aci d
( chl or 0- phenyl ) - am de;

4- qui nol i n- 3-yl net hyl - pi per azi ne-1-carboxylic acid
(4-chl or o- phenyl ) - am de; 128



4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid

(2- met hoxy- phenyl ) -am de; 131 WD 2006/ 074025
WOPLIDHERL)S5/ 047329 PCT/US2005/047329

4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid

o-tol yl am de;

4- qui nol i n- 3-yl net hyl - pi per azi ne-1-carboxylic acid

p-tol yl am de;

4%6{;'%§ED$M‘JE)W€5’\? ierﬁ’%ﬁﬁﬁtd?ﬂéra&n@ef _8ZloBRyIit &34 BREMYIAMRIE; NO

45{3[4( dlbcpn?m?»lgnmyl)}ppemmW-H -qairipaxytic mnid-phetytamide] ) - ami no
-b j t hyl t

Al Teabg i dRodl- Sl Rl BPLans ke ic ard AlyPY oo

4]qthﬁﬂmca gingesth dl-pipérayine- E&él@bxyllc acid phenylamide;

4( 4 |a§]glghgyl)gwgﬁgﬁz’n%pn oxy g!'aglg p%e(r:\?/lrapn%(gl ¢ acid

443%&9&&%@%%@@&1@ PR e AcRPHRANNigeACT O

445dpuomor2 hydzrow%mnmoxmm@zwfpm@ra_mw1 trachexydic #cidd
ﬁgn Xy- phenyl ) - am de;

P q)(u nol 7 n- 3-yl met hyl - pi per azi ne- 1- carboxylic acid

44(3- b¢enh|oﬁbermyb-mxlmamh¢ 1aoardexyhc acid phenylam|de;

4(@%658#(%%%@%1/&?& c%rrt?oleypc acid p%re?\?/f%'tijg' aci d

443hRBRIL4-RUSRLDSHAB-plpERE RS ABORTIcChAN bRbNYIAMIHE:
benzyl - pi peri di ne-1-carboxylic acid mtolylam de;

4-
44ngaihdMimpthykbpipgravdner1<aF ¢ peidphegylamide;
RS I Toorszie; earbpeyic qoig prenvipidp

4f:(§tﬂs<nbmpy1 belnai) ﬂbmerazme 1 carboxyllc acid phenylamide;
43§rq%taﬁlpe§zylﬁgme3§zr}rzlg|1)éaPr[)gxeyrh%Za'c%epheny am%xyI lc acid
445(b30|‘hod2 hymylm@nzw -piperditier i daeb dxylia abiddpHenylamidd,
445(34@8% olﬁ%wibﬂfﬂ%hQw'wemypé}'%%r@ﬁ@eﬂ -EabexwiA 3qd
pﬁéhﬂarﬂhﬁnw am de;

4- ('3- propoxy-benzyl ) - pi perazi ne- 1-carboxylic acid
4{Aengthaxy-enzyl)-piperazine-1-carboxylic acid phenylamide;

AR SBRM e eRERR LoPbBSTEBL RS r ARy | © aci d
442(33d ileydilfmxlyémﬂzmh)&whmm;a)zpipera]zir[mﬂ twarydxytic acidgphenylamide;
AR B hernipgrazing - Srrbaxyl 200 ShEOYPMdeiaci o

4 YH ASH e“fylmethyl plperazme 1-carboxylic acid phenylamide;
4-iso0 utoxy benzy pi per azi ne-1-carboxylic aci d
-pi

4F(ﬂéwyircam-t@@12y perazme -1-carboxylic acid phenylamide;

AL S e LB b g - - ca
441[—|3n(idl Epyknm;hylo prp]arq'ztnn@ﬁmyc)xyheazyil phenyfamidei ne- 1- ca
g P e B R BB ssgrpowie 469 PRPRYPTie- 1- ca

4rgyeidin-4-§Inaéthdll-pipBeizifeaticdioxylic acid phenylamide;
4-pyridin-2-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-pyridin-3-ylmethyl-piperazine-1-carboxylic acid phenylamide;
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4-[3-(3-piperidin-1 -yl-propoxy)-benzyl]-piperazine-1

-carboxylic acid phenylam de; 132 WO 2006/ 074025
WOEDDHERX05/ 047329 4- (4- et hoxy- benzyl ) - pi per aRATIES2D05/047329

-carboxylic acid phenyl am de;

4-1 3- (3-chl or o- phenoxy) - benzyl ] - pi per azi ne- 1- car boxyl i

c aci d phenyl am de;

4-[ 3- (napht hal en- 2-yl oxy) - benzyl ] - pi per azi ne- 1- car boxy

4|(h‘?s@pﬁb90ﬁhﬁé‘lﬂgg%lg azird: ﬁ ééfb‘b&}/hc acid phenylag*m;(eyI e

enant’hren-"9 enzy pi pefr azi ne- 1-car
4eiphenyhdryinathiytipiperazine- 1 carboxyllc acid phenylamide;

R LY oA, LPaBiGHR dud peRfibie,” Prene]

4%dndo(143]RixbRAgamEthgRYibe IO X hriIsyiy htid pheeyamite- 1-

43 addoechdiizel aRimeto, MM iosaBReaY FROOIVISA TSy

phényag,lnqieohenyl am de;
benzol Egdl oxol - 5-yl oxy) - benzyl] pi per azi ne-1-c

4<‘:(|1 tiﬁﬁ vt tHa@qkd W apipgeazinesd waroylie éﬁ'idcpr@@V@Wde

43(6%1&9 ec{luYAo%ri’gl'ﬁ?%{ ﬂf@l%%?é%dﬁé‘ 1J5a¥b SR Yok A emide;

enzene

438(om4q1b€cmy¢ajlar2}amgthylppmerammem éleaybmveyﬂlbyalcbd- pesyldmide;
SRl S SP bR P elA Fe s PRRice:

4 thalen 2- ylmethgll piperazine-1- carboxyhc acid (4-fluoro -phenyl)-amide;

ui nol i n | met hyl - pi perazi ne- 1- car bonyl ) - am no
41q%|21 -¥imgthy- plperazme -carboxylic acid (4~ quoro -pheriyl)-amide;

4]3(1 {)t{ééz X Cﬁ@criltrga_lén-&l L{TRICEN) - b BRRe- R atk fiO a8y pheAPiaRfide;
443%@@romh@nymmdwwpimaamﬂecarbo&ﬂib@cjd phernytardide;
P demitesBleiEonpeoaiibRpsmrine: Toamapyls ed enyamice
4F(B¥p thilylo-yé eyl )dsiperazine-1-carboxylic acid phenylamide;

469&# I(ﬁqr;]rglbh&h%gép@éy)%nzel B%re?a%zllr?ee 1lca$g<gxby |é>z/a|cldcpr?ecny amide;
4‘t3qgltlﬂﬂl]der%th%ﬁbHU*y’)@eﬂQ&lPéip@?azlnél?lfd%%d&y'l|§ agfell d

Eyl‘l m di n-
praemdanisie] , 3] dl oon 5 yl met hyl - pi per azi ne- 1- car boxyl i c

SRR PR e Ssple see s pmee
4e(6+rdet|bpxy-dbphtflha1elnamylmethyl) plperazme 1- carboxyllc acid phenylamlde;
43’&%525%%%%&%'3 p}ﬂ#@?én ar&@%%%{dngheny amlgoxyl e
4ﬂpyb&nzqﬂrﬁeﬁiyﬂp@éeézu5e yldamcmyhc Btidesthyenidecar boxyl i c
4z(6(otﬂezomumqjlar%ylﬂaﬁa)d[ RiPsTaRinsdtcash i eRid phenvisanidei n
4%—%&@%%% o-%lgﬂ%z?)? 3agoo>§h?‘héﬂ‘ﬁ%n?/l?§rlusj pi perazin
4d6-1)rotailpmyxwﬂ-E-yHnetﬂ\ybwpejanneﬂl«mranxxl@ acid phenylamide;
4-[3-(4-chloro-benzenesulfonyl)-benzyl]-piperazine-1-carboxylic acid
phenylamide;

4-(1H-indol-6-ylmethyl)-piperazine-1-carboxylic acid phenylamide;
4-(4-phenoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
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4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid
pyrimdin-4-ylam de; 133 WO 2006/ 074025

wWOEFEDHER5/ 047329 PCT/US2005/047329
4-(2,2-difluoro-benzo[ 1, 3] di oxol -5-yl nmet hyl ) - pi perazin
e-1-carboxylic acid pyrimdin-4-ylam de;
4- (3, 4-di br ono- benzyl ) - pi perazi ne- 1-car boxylic acid
pyrim di n-4-yl am de;

4‘t210gf10rg ‘ﬁcﬁ‘\g'tﬁyn RadintlifBL et 5 b 8rdziHe- eI AYRY heigam no

p%mdamt@&al i n-2-yl met hyl - pi perazi ne-1-carboxylic acid

A TR0 Sianr s yaespyeiReraing fearoels B9 pepvianide
4{thdenzatkgeenzyl)-piperazine-1 -é:ra;bzoixylic acid phggylamlde
ne r

4ﬁﬁ1%§légci)ll;flyggﬂsaﬁqlargc§ctymél F\g)lllfpiperazme car oxyf(e/ amg p%enylamlde
449hqnu%%r4-23;1|ﬂbmwlp|§erx§&m%thxbm@wlﬁ!a%% RRedylIaAidREXY! i C

acid thiazo

449(63h349ch1 bar@ﬁaol)é%mmtwlarpw@wzm%é @E@KV{B@)@?IQ pheqylamide;

42@ (S y’k’bﬁ%ﬁ&b%%ﬁf 1p?%rgp Y, 1Cnae0'dlpt8%rr] oxy Sc acid
4 henidra+8-tiporomethyl-benzyl)- plperazme -1-carboxylic acid phenylamide;

4?[%5%}1[;"%%3&' k 32‘”%0" o héﬂ‘)" GZII-Ppyrro gllernO)Wyli plperaz?ne 1-
cérbbRy |&~&.@Eﬁgﬁ>¥|5mwl ) - pi perazi ne-1-carboxylic acid

nitro am ae;

4%2@30@06?%&}@1%%9@)1 -cArBexvigiacid Rbeniaypide; i ¢ aci d
USSP B LR e P o prendigice

4f(814e|d|prmng-|banzy])3plparazlne 1-carboxylic acid (4-fluoro-phenyl)-amide;

L5 o Bher Eﬁ@ﬁ{ﬁ%*e"irﬁ%@hﬁ%c@ﬁé”ﬁg%g% LR b

448 me@xbggh@-\?hsatw;ptph?zagé 1- o%&m)&h@e‘chgd talg/mmdeng to
er n the | Sease | SOr
4zféﬁo¢'¥>rocsﬂowb§né>éi -BiPeLATing rﬁafwyg? 86id @Jh@rgpﬂeay'b?m'de

44@ &L&bbbm@%ﬂzwﬁb@%?aéméi@rc@%o%eync EcﬁsherSth@Lkﬁ%gﬁ%?—amlde;
flammati on, novenent di sorders,

4é9l4ddlbrmno©|eosxéhpmemlmmp maybm@/tw arig, (2m1@1|hl@p<m?heeyl) -amide;

o5 EABEm BB ST oSO AT crn b SRR B

4€p-dibreenio-benzyl) p@etazmmfm{mrmwhd: asid ( ﬁifalrgamuﬁe@yt)MIde;
sexual. umat I C

433 A EBrorRhan ) PRernG oIS S are Rl
4t§l3 4L diBRIreo-Beney|)-pid erasil-9Barbdxyfit aB‘ﬂP(HWoerny2 -amide;

ease, i nmunosuppressi on, gastroesophageal
4d3é‘e@i§@m‘ﬁr§ﬁa¥m piperazings ‘@&9’@%‘%?9”(9 talylpide; rgast r| c
Uil fb® lé'%(&?' fluBoSSHERHYamid

4 er'tnengl on, aﬁecrg?‘%?;b%\t %(Y g%ru% air am| ©
4{0meilss3 ylamtbylmmm_ezmeabearngylmﬁmczhéct ﬁwbr@ -phranyi) tarmde
4%?1%0%% 9I'rr§gt}1ﬂ%érbgiﬂe-1-carboxylic acid (2-chloro-phenyl)-amide;

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (3-chloro-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-chloro-phenyl)-amide;
(

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (2-methoxy-phenyl)-amide;
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134 WD 2006/ 074025 PCT/ US2005/ 047329 30. A nethod

according to claim27, wherein the disease, disorder,
wmeoonediozsal condition is selected fromthe greUpUS2005/047329

consi sting of: anxiety, pain, inflamuation, sleep

di sorders, eating disorders, and novenent disorders. 5

31. A nmethod according to claim 27, wherein the

di sease, disorder, or nmedical condition is multiple

435 8A% Imethy. Ao dRahiecr et iy 8- Bhalme?, wherein

| condition’is pain
4+qulmoilh|-33cmmmthyirpipa_na2®3 1-9an@oaylmnd|p'rtohdarmdaposu tion

f treati,n di sorder.. or. i . ,
20 PP B R DL B RO R b il s RYe agid iy
esteref fective anount of an agent sel ected fromthe

oup, consi stin unds of For
oA e Ry R ST | GBS0l BPIMARER BRI 2 methy
estdr; or >CH Rlls-Hor -Cl-4alkyl; Arlis
2th|azolyl i/rldyl 3- pyridyl, 4- pyridyl,
42{(4ogwnmlruﬁeretrw -piperaning-hydarbanylpamingl-banzeiacid methyl
eg@gnyl each unsubstituted or substituted at a carbon
ring menmber with one or two Ra noi eties; where each
4RRauiimadine3-ylmethy/lrpiperaaihent-Larbeellecadd (4-nethoephlgroldipamide;
4Cﬁélﬁ\t$y@r\§{1waq|8erazeﬁg4 ba@gzﬁglﬁcaéé%%kdlyléai_gje; S(Oo_

L&k yimeth{#58Bérhzital Khrbox{24dd 43 nethoxy- |

Ao e a0l oo RESa 0 athory SR amide
4- C@H@PW ethylmeraawg -1- @[bwlg:r@qlg @Qﬂ cgfmprgtphglngl )-amide;

e SO s pellsther B lSe ™ (S M Ioe e Pk g
4£|benaphpip9n‘idineﬂ-gﬂTbn&diDiaC@thIypmiéetyl , fluorenyl,
4-26er}1"f129r-]6ig¥}idine-1-carboxylic acid m-tolylamide;
4-benzyl-piperidine-1-carboxylic acid (2-chloro-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-4-ylamide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-2-ylamide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-3-ylamide;
4-(4-cyclohexyloxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(3-propoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(3-isobutoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(3-ethoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(4-propoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(4-isobutoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-[3-(2-dimethylamino-ethoxy)-benzyi]-piperazine-1-carboxylic acid phenylamide;
4-[3-(2-piperidin-1-yl-ethoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(3-dimethylamino-propoxy)-benzyl]-piperazine-1-carboxylic acid
phenylamide;

4-[3-(3-piperidin-1-yl-propoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
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or N-Rd-9H carbazolyl noieties, wherein Rd is sel ected

fromthe group consisting of -H -Cl-4alkyl, and
webmnyt4022ach sai d noiety unsubstituted or subetT/uszoesios47329

with one, two, or three Re substituents, 5 wherein

each Re substituent is independently selected fromthe

group consisting of -Cl _4al kyI - C2_4al kenyl - OH,

- OCl1- 4al kyl, hal o, - - SCF3,

+ <§@W%ﬂﬁ%’i’ar'"@§%°%ﬁ“‘é@%82&%ﬂ% fe?héyémc

4-[8x( 3@)‘1Mm+p®enox\x)ﬁoeramﬂi-p4mzmﬁér@arhomcmui plerylamides

SEEUAHFr0 R i p S B sl Moy

4t Bf{p@érﬁamm@nr@yﬁ)kyﬂgerﬁyl] -dig#iaYidest-civdokyly dcidphénylamide;

S P AP e BT wmedh s s eaqis eedane b

acent ring carbon atonms with -OCH2O- to form

4-benzo[ 1, 3] di oxol yl ; each phenyl moiety further
4 [adtireethanesidiopy-rhanoy)-beeey hwiperagine- 1-camoxghc adidee
p%eﬂ m stituents as previously defined; (c) Aré,

6 is a 6-nenbered nonocyclic heteroaryl havi ng
4da+(Banethoxyphenoxy)-behzgj-pipe reabre-1 - oarbdxybmamdrprtewlamlde
o t unsu stltut stityuted

RS ST R R Bl 5 aro SO el s
pHEhyIaRie; (d) Ar5, where Ar5 is a 5-menbered nonocyclic

het er oaryl havin 1gzcarbon as a 20 point of attachment
mmtwetﬁ%fowéta@rcb% whgavlee&b@mw-ame(w arﬂmstWM%M ﬁater

ze91esu§mn| 'E"E'id ﬁ% ERZIcaPﬁ@ﬁ{o%i Blpgfm%é’lﬁ-%iﬂmtﬁﬁwg)gdhé?&l ester;

3phenal ero
4adndpro+bmaenesulf|oogxeapldmét(érpmtrwmrbajn@ijs'neraame‘dylmethyl)-
urp telll%ted with one, two, or three Re substituents
P g@ &V busly defined; (e) a 9- or 10-nenbered fused

2t{(4cqa|htﬁnn Bqllraetv@r-wpemme@g c;aﬂ@oﬁye)t-ahmgq-benfcﬁc @eidect ed
om_the nsi sting.o N , an
RO B BT e RGO PGk ben e Bl

indhinad-l v diAYILgiSe rdPink 01 -EaoxARtda did QPﬁ@thﬁ IBRTdd;i NY
laced wth nit ro%om sai d fused bicyclic

4+1:emmh@a3-ylp methyirigenaginenioear it 46iq pyridiptZeylamtidgis, and
RS HHEA B ORE LABI IR rab ol e
Agquiiredlint3+ylecktayl- m;bmazmem-cdrbpﬂghd aaiah pwiimidink2;ylamitle;

O AT TN TR I W
4Reh-b328)aR/x81 3 JRRethyl-piperazine-1-carboxylic acid pyridin-4- ylamlde,
4-benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid pyrimidin-2-ylamide;
4-benzo[1,3]dioxol-5-ylImethyl-piperazine-1-carboxylic acid pyridin-2-ylamide;
4-(2,2-difluoro-benzo[1,3]dioxol-5-yImethyl)-piperazine-1-carboxylic acid pyridin-
3-ylamide;

4-(2,2-difluoro-benzo[1,3]dioxol-5-yImethyl)-piperazine-1-carboxylic acid pyridin-
4-ylamide;

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyrimidin-4-ylamide;
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wherein each RO is independently selected fromthe
group consisting of -C2_ 8al kyl, -C2_8al kenyl,

wo 208/08wyx| oal kyl , - OC3_8het er ocycl oal kyl, andPCT/US2005/047329
-0-C2_10al kyl optionally substituted with -NR Ri,
wherein R and RR are each independently -H or
-Cl 8alkyl, or R and R are taken together with the
nltrogen ring atomof 5 attachnment to forma 5-, 6-,

49p, 27d| e ﬁgﬁo'rﬁbﬁﬁ&&;‘t’ el MEWO) rg.b&glzm@tteaﬂidxync 5@&! I ng

one a carbon ri'ng at replaced wt
pyﬂuﬁldlmﬂ yinaide, 4al kyl ; and each Rh substituent is

<RIt A R Ak Bl

4- [@:GumomséiﬁlmefBQFBLpefaﬁhhe S| &aﬁ)@wyl)lé}nﬁﬁl béatdxiylamd

hgé&al kyl , Cozracjip\é( s%%exy"c l %ﬁ;l 4al kyl, nd

mdlﬁﬁﬁP@anﬂb) @B@rd@ﬁwea‘l-%artﬁﬁ(yﬁ’é 8vi U%Fr%lnylaﬂﬁﬁé ned; (9)

peny substituted at the 3- 4-position wth
4-quinglip-3-yingtbylrpiperagines? -aarlhom@ra@@rtmezcéc? ylagydea:he

B SRl PinRiy S BRI ooy 2 ftzol Gggive
4-(BAQdibror-benzyl)-pipecazine: Omrmllbanw mathyl- phé&m;&ainﬁda;’

t f th t 1
4 TR hoR FhERe A Epe BN s AHORIEAR ey BRfge: Sinkr
448éhzohﬁa@ﬁylﬁ%ﬂﬂ%ﬁfp%brﬁﬂﬁ@q%‘drb@xyfh@taﬁd)@lﬁéfﬂlylé'rﬁldeﬂ9

bon 20 as a _point of attachnent, having one

4ﬂ3ﬁ’@@éﬂ“ﬁ&%ﬁmaz'(@‘ﬂ -ggrgoxyjigacid (4-nitrorphegyl) oarmlde
45(3@1'3%?:%61“acgﬁ%ééznh@lﬁé&%%ﬁhc%\ﬁ trifBbRAReth@Soeny!)-

poi nt o one teroatom sel ected fro
amhde;group consisting of 0, S, >NH, and >NRf, wherein

R i e PO AT o
4arshz8[ , $ldjoxol-S-yimethyPpiperdzirest-chrtmaglibacid (4 ifiuoro- phényl)-

het eroaryl, having one heteroatom selected fromthe
p consisting of N, 0, and S, with a carbon as

aR@bRbrhcditicelly aédeptdbIB Rhits Btflest i Onal Iy having up to
four additional carbon ring atons replaced wth

ni trogen, said fused blcycllc heteroaryl havi ng not
2grrglr g'to‘trﬁésltﬂ{@ @ﬁrcn%ﬁ)ré(?%ﬁl s op [ onal I y |- ég sofcheﬁu?r pedical
comditiarl jsasededted fnrobotihe group coXitta] &fy | amedty, pain, sleep disorders,
eétGr%_g?sgm%wg,l- inflarhRaton —movément) d|Sorde?’s7 HIV wasting syndrome,
closed head injury, stroke, Alzheimer’s disease, epilepsy, Tourette’s syndrome,
Niemann-Pick disease, Parkinson’s disease, Huntington’s chorea, optic neuritis,
autoimmune uveitis, drug withdrawal, nausea, emesis, sexual dysfunction, post-
traumatic stress disorder, cerebral vasospasm, glaucoma, irritable bowel
syndrome, inflammatory bowel disease, immunosuppression, gastroesophageal
reflux disease, paralytic ileus, secretory diarrhea, gastric ulcer, rheumatoid
arthritis, unwanted pregnancy, hypertension, cancer, hepatitis, allergic airway

disease, autoimmune diabetes, intractable pruritis, and neuroinflammation.
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-(CH2) 2_3N(Cl1- 4al kyl )-, or -(CH2)1_2N(Cl4al kyl) (CH2) -

wao 20obor4em fused ring structure, and is opti opel/§2005/047329

further substituted with one, two, or three

substituents Rk, wherein each Rk substituent is

i ndependently selected fromthe group 5 consisting of

- Cl. 4al kyl, -C2-4al kenyl, -OH, -OCl.4al kyl, hal o,

30 CF3a m&thbd accordidgto claihh ,%@rgiﬁtﬁycﬁéé‘éél’d' der, or medical
-OSOZC1-4aﬁka3‘/:IC? Tt o e T2 5661 4 SO kY med

comNiifRly) R, selesgedifioFrcthe-guRS CoRBistingDp -GN Repain Naffameadion,

- CN, .. in,. . i defi d: h
sis R i ieTnERy TS uE0RelR s IRvEREN BRRINRLT t ited o
substitut _ed wth one, 10_tvvo, or three substituents
3ol hIBHTPH GREPRITORIE T s hoMatreliythegfsasAad Sorder, or medical
Cﬁ;ﬁoﬁg,lcrﬁgiﬁpl%sc%og@[ kenyl, -OH, -OCH3, 6-0C2.6alkyl,

., -SCF3, -SH, -SCl-4alkyl,
- S02C1- 4al kyl , - C02Cl4al kyl, -CORH, -COCL 4al kyl ,

H
N( RR) - . - G =Q) C 4 - , .

32CNRRV'\}§%P 89%%‘%@ c ‘ar eerglanéf g}%\go%%?l' 9'885% hoergr;“gdlcal
conditign isgpaipireinflammatonbst i t ut ed or substituted with

one, two, or three substituents Rm wherein each Rm

substituent is independently selected fromthe group
38 0nsAghaf@ac&iticaltbmpdsifigr fdritidating a(diséadek @morder, or medical

3- hydroxy, 4-hydroxy, -OCH3, 2-0C2.6alkyl, 20 halo,
Cor@%?n mediaded by EAAH adiiyity. egmpdsingy| | - S02C1_4al kyl ,

-C02 . . - ) . e
- sor et Titve R o Rl o T Broup gonsisting o
compoends eFemilIR¢).are as previously defined; or (j)
2- bronophenyl, 3-nethyl phenyl, 3xmethoxyphenyl,
4- et hoxyphenyl , or 3RA- dp}m:gf oxy rﬁenyl; 25 where

§~(:’;114- di f | ypy ophenyl ,

ph
h

when Ar 2 is 4-f|uor9dh ﬁh
enyl, Arl is not

en

4-chl or ophenyl, orAds 0
unsubstituted phenyl or fjphenyl substituted with 4-C,
-NO2, -CF3, or 4-CQ2Et; and where when Ar 2 is

wBeeeinti chl or ophenyl, Arl is not phenyl substituted with
4- ., - -CF3, or 4-COQ2Et; 30 and pharnmaceutically

'acﬁgrﬁ'\é—b&gggl’ts, phar maceutically acceptabl e

« PIRYdE Ugor -Cpulky@har maceut i cal Iy active metabolites

thereof; and . ) ) o o
o Ar is 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-

pyrimidinyl, or phenyl, each unsubstituted or substituted at a carbon ring member
with one or two R® moieties;
where each R® moiety is independently selected from the group consisting of
-Ci4alkyl, -Co.4alkenyl, -OH, -OC44alkyl, halo, -CF3, -OCF3, -SCF3, -SH, -S(O)o-
,C1.4alkyl, -OS0,C1alkyl, -CO,C14alkyl, -CO,H, -COC;alkyl, -N(R®)RE,
-S0,NR°RE, -NR°SO3R®, -C(=0)NR°R®, -NO,, and -CN, wherein R® and R°® are
each independently -H or -C44alkyl; and

e Arfis:
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phar maceutically acceptable excipient. 34. A
w@bmsrmoeut i cal conposition according to clai iPGBYUS2005/047329

wherein said agent is selected fromthe group

consi sting of:

4- napht hal en- 2- yl net hyl - pi per azi ne- 1- carboxylic acid

phenyl am de;

4ﬁgﬁhﬁﬁlds§ﬁﬁeé’ L I 1R e ah i ariyl CYrBRYIY hiliSreAdi -naphthy,

oANH@%QH[da}‘bauodm mewiettes; weréin| R%is seteatadchizor-thagoaugy torsisting

o 30k %"E"%Pﬁsmyﬁ%ﬁj% meleamsupsityisg 91 uogtipd i
oREaY, anttiee Re%ubéhtﬁ@hfsw

Hi ndol - 2y|msth¥ ? erazine-l-carboxlic aci d o
MASRSIN £7Ch &° subs ituent is independently selected from the group consisting

goqucn?élhg LY hikBh{Y LoR! REE AR 1hISACRPOEE,, A6EH,, -SH,
4-840)aB0.48lsylz DS OpE pallyti-66.C1 calkPorGPik, -£QGhalkyl, -N(R™)R®,

ph b
%@l b‘enzy’l oxystg)é y|C) "é%r%czl NQ2, andar%l\(l),xv)\;fllereln R’ gnd RC are
twpfbamsudlg defined;

44&%%%@2%%%%%}?@@ YRS R s B P b33 AR cted from
tHE drbu rc@ﬁ@rsﬁﬁ@ét’l CHI)REREHERG Ok CASERNE Yohls 2¢CH,),.50-,

hen
<§CH3 h@nc@wi R2A-yto ferpea duseskrng stsuaidsey o @harylgubstituted
oﬁ%?%ﬂmuq& garbon atoms with BC p?O to form 4- enczgl[k3l(dl?xo lyl; each

uor o- benzy perazi ne-
phenyd nplhettyyfuaherdmsubstltuted or substituted with one, two, or three R°®
4- i nda &e& azi ne-1-carboxylic acid

s%tp]séﬁ%rgmaa é)rewou§/ y dgh
bﬁ‘ﬂéo{l\lhbfé"'l\éng @rs-AreyiiBredyroridichelicHdtaratyl GRivigdrben as a

d phenyl
pain gt BRAIVRAT Wb @89 107 1P pitrogenhetaroatass subSHited or

@L‘S‘sﬁift‘dtlee'% tw three R® substituents as previously defined;
SF (4-et Iﬁ‘e%rzee zy?)orpl {)eeer azi e 1 Car oxpy?\lncua%l d

pﬂdhar awhea Ar® is a 5-membered monocyclic heteroaryl having carbon as a

gf %t&é’%‘?n%n mh%ﬂﬁ Q¥ MBI Ylohi BERElA7 AN tHe GRE & s!ting of O,
S4>NBL andlﬂNRfr whbrnz Bf 5, @] gilllq/mneﬁmhemmwlh)avmgmazmm two,

onfhyas SHRPPI BTG b BRAImACUTS dbstisd pr substitufed with one,

tv@cf‘QﬁXl'n%@ Resubstituents as prewously deﬂned
enzof ur an pi per azi ne- 1-car

bdgia i% oaagdngngﬁquafﬁsg@ blcyclyc heteroaryl having one heteroatom
s%lﬁgt%@r?gcfm?ﬁ é@é_‘g toup Brisfthg R RE A ZnRes | witith Ra¥EH SoRfiE point of

ridg @Ratlydeoty ant eptighallyohpdrgap tefolr @ddibiongl ¢carbaw ridg atoms
heny] am de; 4-(1. . . . ,

SR Oiogin os fuseskbisuslinheteroapt Baying Doy oge than five

heteesetbadl 8Rd unsubstituted or substituted with one, two, or three R®

4-pyri di n-4-yl net hyl erazi ne- 1- car boxyl i ¢ acid
swﬁg%"ﬁﬁrﬁﬁﬁé é’nglql@,@y %eftnecij Xyl i i

(f) phenyl substituted at the 3- or 4-position with R?, and optionally further

substituted with one, two, or three substituents Rh,
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4- pyri di n- 2-yl net hyl - pi per azi ne- 1-carboxylic acid

wpbwoytaed de; PCT/US2005/047329

4- pyridi n- 3-yl met hyl - pi per azi ne- 1-carboxylic acid
phenyl am de;

4- (4-i sopropoxy-benzyl) - pi perazi ne-1-carboxylic acid
phenyl am de;

ﬂvhlé'réiﬁ 'aT\‘b' i¥ i RIpRY be RiP§L18&4EA %rdm B OGY!dohsRBhG of -C..

4ﬁqmvh 6“3? W@'Wl Oty qivalieyl a0 Cesheteracyioalkyl carct i@ Ca.10alkyl
A isyas it NREL ugrersin 3 AagiR&re sagh Bsgpengenty -

a@rdqqtgemyll anRiand RJ are taken together with the nitrogen ring atom of

o AHALATEB{A R bu 6 ysidnTieaated TateracyrRat Fib Sofinally
mggs@gorﬁ g&dﬁérﬁm 'c)arﬂlirﬂﬂ{g?‘éﬂoﬁ?répla&eﬁf Wi, isC >AH, br >NC,.
4+86YEBNEr o- qui nol i n- 2-yl net hyl ) - pi per azi ne- 1- car boxyl|

e R R B RO R epepdeticlorled rom s orouiconsistng o

[ cCa.aalkiylphbqplkanyldaDH -OC14alkyl, halo, -CF3 -OCF3 -SCF3 -SH -S(O)o-

,@ ééﬁzclgynp}gg%@g DAy BT, JeBLR L ikt SRIRGRY,

4-8apRRARF, emﬂzsszét kvékemm‘%ﬂ%lzmoe AndCaCROWYkiein ®iafhd R® are
(4-fluoro-phenyl)-am
43(§lﬂrﬁb'PPH¥219)fﬁP%t hyl - pi per azi ne- 1-car boxyl ic acid
(
{ 39)&#%’%{ sG %ﬂgbeaﬁrﬁg&@ Or44-$i)$F tion wnt(:r;r aLzmewferem
cdr tscrxy'rhkeaf satacuaqmemythamr@m consustlng of -(CH,)4.3—, -CH=CH~, -O—,

4 [ el DGO INEETY) )R] 52001 BN L)

4- [éhd 3 cévalestva@ridy-apdenoxy) - benzyl ] - pi per azi ne- 1- car bo
I d | am, de; -
2 (A IS PR erae oI e el ARSI S oyl i ¢ aci d
phenyl ﬁbﬁﬂ naphthyl, and phenanthrenyl,
4-[3- < -ert-but yl - phenoxy) - benzyl ] - pi per azi ne-1-car bo
xyI i 2 £(§| avpere aerp(ﬁemembered monocycllc heteroaryl having carbon
1-
Car é g&@tfoi'aét%&@h@ﬁﬁm%g%g%’i% TFSGeH hetBdMREAE! Ne-
4- [ 3(3) Ariew Ihmyf\ he a @yenibeney Monoicpdicdmtaematyl havingxodrbon
d
R OF RSP Selace Hombe Ao o

xy0riststingidt PrEmNRERESNR', wherein R is -Cy_galkyl or -Co.sphenalkyl,
4- phenanthren 9- ylneth¥ pi perazi ne-1-car boxylic acid
pPiichang gero, one, two, or hree addltlonal nitrogen heterdatoms, and

4;] 2%{;1? grrgl}(?ejl TRNRbePe P RIsRE Bi&clic FRtR8IX, haviAg! She heteroatom
m@ecteﬂlfmimgmbimnssymmf Ny O) apd §& withi a1 earboozasornint of ring

[ [ h | agmi de: . " .
STt 55 PRy hawaet oy 20w garan g groms
nieeradeamntlemtrogen said fused bicyclic heteroaryl having not more than five
(6 brono- pyri di n-2-yl met hyl') - pi per azi ne-1
§Pc aci d phenyl ani de;
4- [v@néré “ddth QU thd HOIAR_YY) fmauélﬁ 49 gplidrany R-5aE4tNGted-dh

ar boxa/l ic acid phenyl am de;
jacent carbons with OCMaIkyleneO- -(CH3)2.3NH-, -(CH32)1.2NH(CH)-,
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H- i ndol - 6-yl net hyl ) - pi perazi ne-1 -carboxylic acid

wpleeyidsars de; 4- (4- phenoxy-benzyl) - pi per azi nerdr/US2005/047329

-carboxylic acid phenyl am de;

4- (2-chl or o- 8- et hyl - qui nol i n-3-yl net hyl ) - plpera2|ne 1
-carboxylic acid phenylam de; 4-(1-nethyl-

H i ndol - 6-yl met hyl ) - pi perazi ne-1 carboxyllc acid

phen ; ;
(- G RAC Alo, 9-(GHae NSy DS o for 4 fusgd ring
phenylrmtudae,and is optionally further substituted with one, two, or three

'S d| cg.;or o- phenoxy) - benzyl ] - pi per azi ne- 1- car bo
xyI i & %% yl am de;

4- (@hlarfe'mJ@é@ﬂRQsMbm@éM i3 irticpenaéntiesclectad hoxy tHecgraapd
phenyl am de;

4- (9C@rﬂfn§tm99¢f+ Eandi¥orCaaliemst n9H) -QFpealadi o 1-Gher 3GFs.

yli ¢ geEd -shemyi @'Malkévl :080,Cysalkyl, -CO,Cyalkyl, -COzH, -COC1.
4-(4- styry enzy razine-1-car OXKI IC acid
phenydliyti MRO)RC, =S 2NR R®, -NR SOch -C(=0)NR°R’, -NOy, and CN,

4 (408 bk LACLOTEL Rl gy - P! e azi ne- 1-car

boxyl"i am-de

4-(h¥ 25‘rydrméybh¢hylbf@@rﬂbthd&&pll@@!rwmm;}absmhmwwsu‘bstltuted with one,
%gﬁ%ol -%aslﬁ{naetn@/llq] - pi perazi ne-1- carboxylic acid

%Ke@elhréaéﬁ anbylitueRi iBehdednehtf 3618eted! fidin ¢ Eroup consisting

4-qT3Cltab5i20lsyb 6rZauaikeshePhl - A6H - €A dalisi-§Fs, -OCFs,

3
( P§#03§%r§§%¥%n‘¥ ?ecﬁoaékrya -COéCi4aIk¥Ib SOH, -COCgalky, b
(4—N(R B)RE p-SDBA (ﬁQch -C(=O)NR°RS, -NO,, and —~CN, wherein R

4é%§h%@5§ﬁpﬁ&%§vﬁfﬁ‘%dper azi ne- 1- carboxylic acid

4- ()34 -HadpRe®yTPuRibaiutePOPSIRAtUIIEd WithasO Xy, o theded
mtol yl am de;

Sk!b%tﬁuﬂmél%rono benzyl ) - pi perazi ne- 1-carboxylic acid
méélsuHCHda%hﬂ@egM t‘t@éﬂt‘@ md gendently selecte from the group consisting

br ono- benzyl) razi ne-1-carboxylic acid
(mfwﬁfhoijﬂzpaﬁtwﬁ)Camlkﬁe’ryl 3-hydroxy, 4 -hydroxy, -OCH3;, 2-OC,.salkyl,

Pl ey s DSBEY SRl B8 k1750 KALARYY L6y,
4 CoM, dC@GAHERbEFNW»RbI POLRRPRE ~NREEOBRX C(TOIRIRS, -NO,,

3%@ N RE BLABY I B5e g PioYines JERYERY | ¢ aci d

)@bﬂfn%&imy@mém%enyl 3- methoxi/phenyl 4-methoxyphenyl, or 3,4-
4-di br onmd- benzyl’) - pi perazi ne-1-carboxylic acid

dpnetb\pyymﬁrwb | | | |
wfng& whefl! ,&}2 n-yp?%bhg?bﬂ‘?&iﬁébr‘aﬁhéhﬁf"i—%ﬂ?@(&bﬁerﬁ&'d}‘ 3-

chl oro-
4- matrmqprmrmmrbmqu Unspibptitutezi presnty} omplvenyy substiieted with 4-Cl,

0- yl de; .
4-'&@%6‘?‘%%@?9@%‘1?ngi per azi ne- 1- car boxylic acid

wharé Waen asrb ediyldictadiopeienyl, Ar' is not phenyl substituted with 4-Cl,
4- qui nol i n- 3-yl met hyl - pi per azi ne-1-carboxylic acid

( 4#NQ210¢ b3 R ériyPrEani de; _ | |
@g%ﬂﬁp@?g&g i%&é&ébl@'s‘%ﬁé%d?ﬁfa%eﬁﬁ’ééﬂ?)@ébéﬁtaﬁfé drodrugs,

amdqlmamlacwtwaw aemwwmepﬂq@d;te&ztha@oi, an boxyl i c acid
(3-chl oro-phenyl)-am de; 141138
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4- qui nol i n- 3-yl net hyl - pi per azi ne-1-carboxylic acid
w@ 2006/0t402- phenyl ) - am de; PCT/US2005/047329
4- qui nol i n- 3-yl net hyl - pi per azi ne-1-car boxylic acid
(2- met hoxy- phenyl ) - am de;
4- qui nol i n- 3-yl net hyl - pi per azi ne-1-carboxylic acid
o-t ol yl am de;

- gum%' pilrArate ANy aclbpRbRA St ar boxyl i ¢ aci d
2-[(4-quinolin-3-ylmethyl -pi perazi ne-1-carbonyl ) - am no

3. A At T boieonfiot hguping nalam 33 iy el Agent s
sélebRAA G tive g&m@istmgﬁfer _
4- qui nol i | met hyl - pi perazi ne-1-car bonyl ) - am no

4#{8@9%‘?% y&mg %gmaz -1é;axboxy'|7"c acid phenylamide,
44qu%anﬂoé yih&hylLﬂTFéﬂéiin'em -B5R%YIRCacld PRERVEMidE aci d

met hoxy

441aq1apibquphsny2 mmw mp?fézmrh@arbowwm@ pPhenyamige;
R Saneyperadine Lcarbonylo pod peyiamider
44(3- methbleklyl—lmldtrmﬁywmmwl)jplper32|ne 1 -carboxylic aC|d_phenyI_am|de;
4?0&1%“&4 VIEIZ)%B%pmgwﬁ?éﬁnephg%i)%ﬂ/l%eaclld %ﬁ(rar?y ?a%l' C' acid
444Q(9kﬂdlﬁéhi\,rl)3p)bbl"ﬂi‘iﬂ‘élh dcarmwdaaa phetigratdy) i ¢ acid

uor o- pheny

4§(3t§@ﬁ\zylpxn1bsazylbpnﬁ>§rqz"aeaﬂ 153BA%YEc geiddPhenylamideni de;
I ;
415%8@5 L7 Hyper yg r‘?l%fh]ox 3 bggwp%r@ﬁhéi 108 drBb i Hche

benzyl - I'cC aci
plenyamiteo- phenyl ) - am de

43§}(q'°;9m8 G0t 0%.;2332%. L) RiREk AR Jfd pr&AndRige, | ¢ acid
443(p31,e‘ﬁ|ody-béﬁﬂ§m b@@?&did&mcﬁﬁmﬂ@h@acﬂi -phenbrxyibdéc acid

AQ S Tosombe BlerooR e bRIRera7ier sarhexylicanih BReTylamids; o

4¥?b(<ﬂér¥15fiflrﬁebﬂyﬁﬂ?p@%2|ne 1-carboxylic acid phenylamlde
4- (4-cycl ohéxyl oxy-benzyl) - pi perazi ne- 1 carboxyllc

4dsingopiteipphgnt 3tglmethyl-piperazine-1-carboxylic acid phenylamide;
43%&3;’%%&%3%%2%'E)@Qrgzﬁéﬂeéa%b%cJac%aﬁlpmémfae?c' d
444(e3hyl&mlnuylz)}mpdmezmq-l1)chqu@|1macndeplﬂemﬁarbldmyI ic acid

AR By ouv benayIspiperazine; d-coraiie 6ici Rhenyjamide;

4¥(|2@-1<Y hadrodssnzo[ 1 4]d|oxm -6-ylmethyl)-piperazine-1-carboxylic acid
4-(4- propoxy benzy ) - pi perazi ne-1-carboxylic acid

PRerRAgMide | | | |
4A(ﬁ(v4hyl %@ngmbehﬁwH)c-a%da@n@éuaeghie-ngparnmeé-yI ic acid
442 %dlhyd@rbMMramﬁawnatmwkypemﬂ fcapiqetiaacidehenyamide;

4b°)%trﬁi%r§ ﬁ)ﬂTBgHyHP%E%Zgﬁ? Azﬁl‘}iﬁ%gs? g@ gfrdbo%?/'a'?n §81 d

4 hehydronyiskaizy ) 47p SNZIRB OB CABART ddd phisADaDIdR4 7329
4-(1H-indol-5-ylmethyl)-piperazine-1-carboxylic acid phenylamide;
4-pyridin-4-yimethyl-piperazine-1-carboxylic acid phenylamide;
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4-[ 3- (3-di net hyl am no- pr opoxy) - benzyl ] - pi per azi ne-1-ca
rboxylic acid phenyl am de;

w2080 14829i peri di n- 1-yl - propoxy) - benzyl ] - pi perezi/ug2005/@47329
arboxylic acid phenyl am de;
4- (4- et hoxy-benzyl) - pi perazi ne-1-carboxylic acid
phenyl am de;
4- 3- (3 chl or o- phenoxy) - benzyl ] - pi per azi ne- 1- car boxyl i

AR AR RO Geine, t oproaylc P9 BREnYaIAS: 1 car boxy

4+py«ndm:3-dlrp¢tbmlyplamaame 1 carboxyllc acid phenylamlde
43f1||§o hen nt hrf) gélzlcr)\)éy -car %J aéod %ﬁ Iarr}flsde car box
44m;5t$er{yp-4mewycprpbamyé maﬂ%mc Acit-pHempiamyide; phenoxy]

benzoi c acid t hyl

4:@{@"@44 M@%Bﬂ&ﬁﬁfﬁéw bﬁ@#@%y')Q%%EDPTY'ﬁ"‘&@ 'azi ne-1- ¢
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hoxy- phenoxy) - benz er azi
41'(2 %@lfluopwwhﬁ}g@xol -5-yimethyl)-piperazine-1-carboxylic acid

éﬁ r¢1 nzo[ 1, 3] di oxol - 5-yl oxy) - benzyl ] - pi per azi ne-1-c
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431 (rﬂeuhl;lkegylmxmllﬁayl??elth)p DIQEIH’B-l—Cﬁi‘b'mdy"lyh¢ldmmylamlde
en esul fo
43 s B s Y Piparazner 1 Cahaelin e pigamide;
4qstcﬂoro-q4m¢d1rhoz 9|nk&nmaa@é\s&z‘wém rcaﬂ%)d/nc acid phenylamlde
| car banoy | perazin-1-y t hyl ) - phenyl
4E{gtc;§1lloro qumolm -3 ylmethylg)plperazme 1- carboxyllc acid phenylamlde

4%%96%&% Q?&@th@l—}ﬁp‘é?é{‘ﬁ(é-’l RPES 8t Beia aSRIPE BBy RIhIGe;

Nnzol C

434{[ rfatinel+y Inud thyl-Bp griamiael Laniopwicaadith ¢4-lu orar eyl )yaraiden o

AR A e el as R iRer -SarRs R P Rbegyiamice;
4H$f(4d:h|b16-'p}‘1bﬁ6kﬁ&)enzyl] piperazine-1- carboxyllc acid phenylamide;

ui nolin-3 rreth erazi ne-1| -carbox g/|I,C acid
4F[§R§d1-cﬁcleogg a%;q: enzyl]oplperazme 1-carboxyI| acid phenylamide;

4%%@3@&{-‘9&% @é}&memeé%k% i@ BhBAYI¥Iide; aci d

pyri
443 qditentbuhy-pheheat)theinzp]-pipesazine-1 cachexyis picidcphariytamide;

Tl dom B feeo e Al PSS ARG Ay
paenyamidd; di n- 3-yl am de;

43@ anzoi\%{l}? hﬁéﬁ%@gﬁpaéylfmlpeyazwpe Zéxr)]/Fc am%aprh%%)@éml e,
4ﬂ(sbﬁ@th@kg-nabﬁ!ﬂhar@hLzéwétnw)deeer.ﬁ@na@drﬁ@xﬁc%rdo@féﬂylmde;

acid pyrimdin-

4pheaapthran Q})dlméihyl pmeyamﬁyqarbwép@ﬂdr@enym@@xy| ic
B BBl PR BT carhoyic apid phanviamides 1 oer o
4 ¢6chtaotmpiindline3- almeihyi)/-plp@ramnehdaabm(ybc atidohabylamide;
O 6/ O? % f’ CT/ US2005/ q
-bipheny methyl-pipérazine- oxyllc acid phenylamide;
4-(6-bromo-pyr|d|n-2-ylmethyl)—plperazme-1-carboxyllc acid phenylamide;
4-[3-(4-chloro-benzenesulfonyl)-benzyl]-piperazine-1-carboxylic acid

phenylamide;
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4-(2,2-difluoro-benzo[ 1, 3] di oxol -5-yl met hyl ) - pi perazin
e-1-carboxylic acid pyridin- 4-ylam de;

waol2meiomobi n- 3- yl met hyl - pi per azi ne- 1- car boxyl i cP@@USR005/047329
pyri m di n-4-yl am de;
4-(2,2-difluoro-benzo[ 1, 3] di oxol -5-yl met hyl ) - pi perazin
e-1-carboxylic acid pyrimdin-4-ylamde;
4- (3, 4- dibronn benzyl ) - pi perazi ne- 1-carboxylic acid

PFIRA S nﬂgbﬁa%faz'"e {Sprhaptic 20 Ahenyamde ) ar o

4}(4kmz1enoxy}baozyd @Bdazme -1- carboxyllc acid pheny|am|de

R el AR R e B ©

phleémfde 35. A phar rraceutl cal conposition according to
im33, further conpri an anal gesic sel ected
4f ﬂdﬂ?‘t"bf@ l3rivdR)-a-ymethyl)- H'@eEﬁZ"t?p1 zﬁa&%ﬁ‘aaﬁlerpwm'a%
t cal
40 enzox) Beh A} Bietaeid 4 Tarbolils Ao PR MILE R i ng:
4s[a (a@ekﬂlclnlorraphamxw-@enng}-eloemnesé«@chwlw Aeith phesylamide;

SRR e 2 s BRldes Mo RiF ISR e an e’ °°)

4F(f3€sjla§d€9dH ?arbalzdl -3yt ol)- p|p337az|ﬁe-ﬂeufmbwydlcafmdl?lnmymmde
sy b Db Brne R RIS AL PRETISTIE compound of

4ﬁﬂfdﬁ'ltlr6-i irDﬂu@Forﬁ*@tﬁyIQ%hzyf) pﬁéeﬁbﬂ"na 106ar%ox¥1llc acid phenylamide;

har maceut i cal acceptable salt of suc
41[2@ dimethyl-1-(3- tr| luoromethyl-phenyl)-1H-pyrrol-3- ylmethﬂ)-plperazme-ﬁ

carboxylic acid phenylamide;

4-(2-bromo-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (3-fluoro-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (4-fluoro-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (3-methoxy-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid m-tolylamide;

4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (2-fluoro-phenyl)-amide;

)
)
)
)
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (4-methoxy-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (2-methoxy-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (3-chloro-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (2-chloro-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid p-tolylamide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid (4-chloro-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid o-tolylamide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (3-fluoro-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-fluoro-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (2-chloro-phenyl)-amide;
(

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (3-chloro-phenyl)-amide;
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4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-chloro-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (2-methoxy-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid o-tolylamide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid p-tolylamide;
2-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino]-benzoic acid methyl
ester;

3-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino]-benzoic acid methyl
ester;

4-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino]-benzoic acid methyl
ester;

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (4-methoxy-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid m-tolylamide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (3-methoxy-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (2,4-difluoro-phenyl)-amide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid (2-fluoro-phenyl)-amide;
4-benzyl-piperidine-1-carboxylic acid p-tolylamide;
4-benzyl-piperidine-1-carboxylic acid m-tolylamide;
4-benzyl-piperidine-1-carboxylic acid (2-chloro-phenyl)-amide;
4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-4-ylamide;
3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-2-ylamide;
3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-3-ylamide;
4-cyclohexyloxy-benzyl)-piperazine-1-carboxylic acid phenylamide;

3-propoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;

3-ethoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-propoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-isobutoxy-benzyl)-piperazine-1-carboxylic acid phenylam|de

4-(

(

~(

(

(3-isobutoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;

~

~(

-

-[3-(2-dimethylamino-ethoxy)-benzyi]-piperazine-1-carboxylic acid phenylamide;
[

4-
4-
4-
4-
4-
4-
4-
4-
4

-[3-(2-piperidin-1-yl-ethoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
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4-[3-(3-dimethylamino-propoxy)-benzyl]-piperazine-1-carboxylic acid
phenylamide;

4-[3-(3-piperidin-1-yl-propoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-(4-ethoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-[3-(3-chloro-phenoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(naphthalen-2-yloxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(phenanthren-9-yloxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(4-phenylcarbamoyl-piperazin-1-yimethyl)-phenoxy]-benzoic acid methyl
ester; -
4-[3-(4-methanesulfonyl-phenoxy)-benzyl]-piperazine-1-carboxylic acid
phenylamide;

4-[3-(3-methoxy-phenoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-[3-(benzo[1,3]dioxol-5-yloxy)-benzyl])-piperazine-1-carboxylic acid
phenylamide;

methanesulfonic acid 3-(4-phenylcarbamoyl-piperazin-1-ylmethyl)-phenyl ester;
benzenesulfonic acid 3-(4-phenylcarbamoyl-piperazin-1-ylmethyl)-phenyl ester;
4-chloro-benzenesulfonic acid 3-(4-phenylcarbamoyl-piperazin-1-ylmethyl)-
phenyl ester;

2-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino}-benzoic acid;
3-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino}-benzoic acid;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyridin-3-ylamide;
4-quinolin-3-ylmethyi-piperazine-1-carboxylic acid pyridin-2-ylamide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyridin-4-ylamide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyrimidin-2-ylamide;
4-benzo[1,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid pyridin-3-ylamide;
4-benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid pyridin-4-ylamide;
4-benzo[1,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid pyrimidin-2-ylamide;
4-benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid pyridin-2-ylamide;
4-(2,2-difluoro-benzo[1,3]dioxol-5-yimethyl)-piperazine-1-carboxylic acid pyridin-
3-ylamide;
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4-(2,2-difluoro-benzo[1,3]dioxol-5-ylmethyl)-piperazine-1-carboxylic acid pyridin-
4-ylamide;

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyrimidin-4-ylamide;
4-(2,2-difluoro-benzo[1,3]dioxol-5-ylmethyl)-piperazine-1-carboxylic acid
pyrimidin-4-ylamide;

4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyrimidin-4-ylamide;
4-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl)-amino}-benzoic acid; and
4-quinoxalin-2-ylmethyl-piperazine-1-carboxylic acid phenylamide;

and pharmaceutically acceptable salts thereof.

35. A pharmaceutical composition according to claim 33, further comprising:
an analgesic selected from the group consisting of opioids and non-steroidal anti-

inflammatory drugs.

36. A pharmaceutical composition according to claim 33, further comprising:
an additional active ingredient selected from the group consisting of aspirin,
acetaminophen, opioids, ibuprofen, naproxen, COX-2 inhibitors, gabapentin,

pregabalin, and tramadol.

37. A compound of Formula (1) as defined in claim 1 or a pharmaceutically
acceptable salt of such compound.

38. A compound of Formula (I) as defined in claim 2 or a pharmaceutically

acceptable salt of such compound.
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