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Cross- Refe Jo42el ated Application 5 This applicati | fority to
United St a?‘gfslﬁ)g?lg@?isgi onal Application No. 60/640, 869, ??F@E%Bge@g 9er 30,
2004. Field of the Invention The present invention relates to certain
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(FAAH) activity. Background of the Invention 15 Medicinal benefits have been
attributed to the cannabis plant for centuries. The prinmary bioactive
constituent of cannabis is 09-tetrahydro-cannabinol (THC). The discovery of
THC eventually led to the identification of two endogenous cannabi noid
receptors responsible for higsHEérdReQPELGRId ASHicois, nanmely CB1L  and CB2
(Goya, Exp. Opin. Ther. Patents ) ) . € di scoveri es not 20
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first endo@gféﬁg’%lggg?@& ng%ﬂ) i ed 23\)/9% the fatty acid am de anandami de (AEA).
AEA itself elicits many of the pharnacol ogi cal effects of exogenous

cannabi noids (Pionelli, Nat. Reﬁ 'Eﬁﬂﬂ gaﬁie_ ti2903’ 4(11), 873). 25 The

catabolismof AEA is primarily a the integral nmenbrane bound

protﬁig fatty figThb madﬁt iMth aé!&te(s!fd\ééﬂd ainwf;ogéezi?dgolpmdinéﬁkdeho )
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Background of the Invention

15 Medicinal benefits have been attributed to the cannabis plant for centuries.
The primary bioactive constituent of cannabis is A%tetrahydro-cannabinol (THC).
The discovery of THC eventually led to the identification of two endogenous
cannabinoid receptors responsible for its pharmacological actions, namely CB;
and CB; (Goya, Exp. Opin. Ther. Patents 2000, 70, 1529). These discoveries not

20 only established the site of action of THC, but also inspired inquiries into the
endogenous agonists of these receptors, or “endocannabinoids”. The first
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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ar achi donoyl gl ycerol (2-AG (Science 1992, 258, 1946-1949); the

sl eep-i nduci ng substance, ol eam de (OEA) (Science 1995, 268, 1506); the
appetite-suppressing agent, N-ol eoyl ethanol am ne (Rodriguez de Fonesca,
Nat ure 2001, 414, 209); and the anti-inflamuatory agent,

pal m t oylveoheraor®es de (PEA) (Lanbert, Curr. Med. 5 CheroT/gX2083/04806), 663).
Smal | - nol ecul e i nhibitors of FAAH shoul d el evate the concentrations of

t hese endogenous signaling |lipids and thereby produce their associated
beneficial pharnmacol ogical effects. There have been sone reports of the
effects of various FAAH inhibitors in pre-clinical nodels. 10 In

par ti cul aprachifdn6Rghase! @-Res :éﬁHé' i@s&zOQs;s orf946A/§zigmﬁ§sre%BQﬁd®ﬂwgt o__have

anal gesi c properties in anina . Inrats see WD 02/°087569),
whi ch has subgargs; glsanide @B&h(&wﬁmw‘l%és%%ﬂé%)eﬂﬁ apprilesupprassingesi c

ff d
the- rar or 2980 VSN RirR R Rle PahdRRE hafile 26U, ST, 209880 T
have effi diecaynti—lnﬂadnmaz@-yfagéﬁt, phluﬁtommrmmlmde (PEAN(Laatbert, CurraMed. as wel | as

analge ff| rat hot plate and formalin tests (Kathuria, Nat.
Med. 2 )%88%6%(8) %Hg) sul fonyl fluoride AMB74 was al so shown to

signifi cant | Y SRANMRISHNS Inhibitbys o F AAM eRbWd eRivafesthe Goneempitions ot al
aut oi nmune encephal omyelitis (CREAE) mice, an aninmal nodel of nultiple

scl er osi str{%ﬁlgé‘ﬂ‘)gm@'gﬁa"?@ iRids fB@ ﬂ)ere@()e'f)d“?g their agsogigfedpeneficial oxN  ~ /
H BMS- 1 UsBam@colo g'l:cal gf@ts 29héd il He@n%@ﬂietﬂeﬁarts Bﬂﬁe@ﬁ%ﬁﬁslcﬁ%ﬁblﬁ ne ketone

OL-135 is reporte a potent inhibitor of H, has been reported
to have aﬁ&%'elshlblt@r@tmpm-?"ﬁlwl pedelst he hot plate and tail enersion tests of

Ler Y ooC L S SRidanfulidl, b éaéé(k@afé“té&%%ﬁrﬁ%ﬁnoré of PaRPRG4E 8PGred to

PCT/ US2005/ 047
have analgesic properties in animal models. in rats, BMS-1 (see WO 02/087569),

which has the structure shown below, was reported to have an analgesic effect in
the Chung spinal nerve ligation model of neuropathic pain, and the Hargraves test
of acute thermal nociception. URB-597 was reported to have efficacy in the zero
15  plus maze model of anxiety in rats, as well as analgesic efficacy in the rat hot
plate and formalin tests (Kathuria, Nat. Med. 2003, 9(71), 76). The sulfonyifluoride
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
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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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ONO NI i O.-135 Results of research on the effects of certain exogenous
cannabi noi ds has elucidated that a FAAH i nhi bitor may be useful for
treating various conditions, diseases, disorders, or synptons. These

i ncl ude pain, nausea/enesis, anorexia, 5 spasticity, novenent disorders,

epi | epsy aﬂﬁbﬁwﬁﬁéwﬁﬁ, To date, approved therapeutic uses Y BP0 RAAbi noi ds
i nclude the relief of chenotherapy-induced nausea and enesis anbng patients
wi th cancer and appetite enhancenment in patients with H V/ Al DS who
experience anorexia as a result of wasting syndronme. Two products are
commercially available in some countries for these indications, 10 nanely,
dronabi nol (Marinol (r)) and nahjlone. YApart fromthe approved indications, a
therapeutic field that has rgcelve g st

S or cannabi noid use is
analgesia, i.e., the treatne

({n. Five srral andom zed control |l ed
trials showed that THC i s superior to placebo, producing dose-rel ated
anal gesi a (Robson, Br. J. Psychiatry 200435178, 107-115). 15 Atlantic

Phar maceut i cal s i@sngpefﬁesgar{cﬁohqhgswﬁétee% in BXSYdMRLE Ca @m&?@ﬂé@, CT-3,
y t Ite o

a 1, 1-di net hyl hept derivative o e carboxylic nmet abo'lq
t et r ahydr oc satucitatad that ad-AdH inhibitoy maythiens el dordessatiog yadoumeanditions ammat or y

AL : ; h > . . . .
apori ed t o GiSknsSSRaEorbibes b SmprBr” THBRE oI MsfaBeBtly shorged of

i ndi vi dud asticitypinio tdisardes), epi t glavedma. Jenddte t oved bi
:‘grl \lglotﬁ d?s:paase-mrygl argerhe:[;ai nﬂH ﬁ? eggﬁ?ﬂ?ﬁ mﬁ sy o‘r}tapcf‘.): m scalnlna >
controll ed tﬁ?wsu?%?ﬁ@ﬁgge?ﬁ""és!m@dﬁc qu %d'gl,'e é@h ’Eggbefam’r'ﬁ e, various

victins of rsjuseakngemksisgriongpatiehtcRitifsamai apd agpetite kaviendermenttied t hat
re alleviated after snokin [j uana. A report

their painful spasn rij

showi ng thatpaé'ﬁﬁﬁ%%&d@%é”%wmﬂﬁe E'&WF?"@I"“SS%%QEBHV?SWVPP ~in the
CREAE nodel o plddliti|de S6mAicPSaly adRIBIBI §6rhe GoliftAbs fdreRdseahdigsfichsar €

medi ated by CBS and CB2 receptors (Baker, Nature 2000, 404, 84-87). Phase 3

cl i ni cal1® r inareelpalyenabingl (Mades!t panchnaloRel tiple 3
Apart from the approved indications, a therapeutic field that has received
much attention for cannabinoid use is analgesia, i.e., the treatment of pain. Five
small randomized controlled trials showed that THC is superior to placebo,
producing dose-related analgesia (Robson, Br. J. Psychiatry 2001, 178, 107-115).

15  Atlantic Pharmaceuticals is reported to be developing a synthetic cannahinoid,
CT-3, a 1,1-dimethyl heptyl derivative of the carboxylic metabolite of
tetrahydrocannabinol, as an. orally active analgesic and anti-inflammatory agent.
A pilot phase Il trial in chronic neuropathic pain with CT-3 was reported to have
been initiated in Germany in May 2002.

20 A 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

25 appear to control spasticity and tremor in the CREAE model of multiple sclerosis
demonstrated that these effects are mediated by CB1 and CB; receptors (Baker,
Nature 2000, 404, 84-87). Phase 3 clinical trials have been undertaken in mulitiple



WD 2006/ 074025 PCT/ US2005/ 047329 sclerosis and spinal cord injury patients
with a narrow ratio m xture of tetrahydrocannabi nol/cannabi di ol (THC CBD).
Reports of small-scale controlled trials have been conducted to investigate
ot her potential commercial uses of cannabinoi ds have been nade. Trials in 5

vol unt eer swoave/a2s reported to have confirnmed that orpdpusRboated and
snoked cannabi noi ds produced dose-rel ated reductions in intraocul ar

pressure (10OP) and therefore may relieve glaucoma synptons.
Opht hal nol ogi sts have prescribed cannabis for patients with glaucoma in
whom ot her drugs have failed to adequatel y control intraocular pressure

(Robson, 20klesid hd GO 15} oA U hrcifBldo RlAEL) e nhi b or may

be advant ageous ct-acting CB, agonist.
Adni ni strattetoahydfocaemlgBdmmnﬂﬁdloa@'diﬁlﬁt%)rmy produce a range of responses,

feedi ng behavi of EPMEELSFEl b SR defTs P BIEI R MURHERRRG: «
tfetrad " Botheripoarttial wmﬂneE}MIdseé of tanmabihbidsHave ibedn ceatie: Ehjatimes in tests
of noci g

Feedi ng SoorapPiRert beik e espd'Bve hinec B SralahReBuistd i) oa71).

Fasting cagapdabiryies protlucéFdoierdlaned eedirtibns rnahtréédﬂmrcpreésmr@poan)landbut not
i n other brain_ areas, rovi di ng evi dence % [gél atbon of AEA
bi osynt hesitRergioye Ray4gligvsalaugo PR IBmS| @32&“31 Cled Qfﬂ%crlp&dhways 20

(Kirkham Bapnabis %?%’aﬂ@ﬁt@'wrth?d?%onﬂ@lﬁ wtﬁ:";’l@bthe'fﬁﬁids'mbrfﬁlebhat AEA i ncreases

are Jlocalized within the braln, rather than stem c, suggests that FAAH
i nhi bi ti on adeguately contpl intrapciaripsessyre (RabsrANZNhe actions of AEA and ot her

fatty agid am dgsidifhn bf FRANS uERY LCiRalRBleRuRYRRi ﬁéﬂrﬁafﬂ?aﬁ%rﬁ ff these

signaling nolecules I's occurring in a given pathophys oglca ondi tion
(Pionel | i, ceopayed 3rdatmentdwith adireci-acting €6 @gopishf Admpistigtion bf b| tor on AEA

o0 ot et AROSRRATIR A R F ol PRl Bfest ey 1P
exanpl e, PEAcuhaptlordeamteysymwdtHanmia)gnd #icreddeddeeding bahavier. Trmarselfsurof
T g TR ISBREFR S B R AR FAEH ATl 2
i nducegss!| ¢ppw(rEQERH responses in tests of nociception, but did not show catalepsy,
hypothermia, or increased feeding behavior (Cravatt, Proc. Natl. Acad. Sci. USA
2001, 98(16), 9371). Fasting caused levels of AEA to increase in rat limbic
forebrain, but not in other brain areas, providing evidence that stimulation of AEA
biosynthesis may be anatomically regionalized to targeted CNS pathways
20 (Kirkham, Br. J. Pharmacol, 2002, 136, 550). The finding that AEA increases are
localized within the brain, rather than systemic, suggests that FAAH inhibition with
a small molecule could enhance the actions of AEA and other fatty acid amides in
tissue regions where synthesis and release of these signaling molecules is
occurring in a given pathophysiological condition (Piomelli, 2003).
25 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,
30 276(38), 35552). Oleamide, another substrate of FAAH, induces sleep (Boger,
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4 WD 2006/ 074025 PCT/ US2005/047329 Proc. Natl. Acad. Sci. USA 2000, 97(10),
5044; Mendel son, Neuropsychopharmacol ogy2001, 25, S36). Certain piperazinyl
or piperidinyl derivatives have been disclosed in the literature for

di fferent exanple, JP 11139969 describes cert
derivatives Q%Oés;r?ﬂ%xi dants and ACAT inhibitors; W 96/ ?f%i%qﬁ]g@ﬁ%ses

various piperazine derivatives as antitunor agents; JP 48010160 descri bes
certain piperazine derivatives as anti-inflanmatory agents; WD 04/ 072025

di scloses certain substituted N-aryl heterocycles as obesity, diabetes, and
drug abuse agents; DE 2123784 and U.S. Patent No. 3,813,395 disclose
various 10 [ﬁr@@rf\@iﬂ Agad. tﬁ%d&&éﬁﬂ%t%(é@)eﬁ@%%%@eﬁ@mhot ropi cs and

anest heti cs 2107 describe certain

pi perazi ne- @’a?gogj ?g'r%)o Hﬁé&?éq%f/\% é ‘mnetics for treatnment of bone
defi ![ cits. Additi Oaahlhmlpéf&\;\%ﬂg)gbﬁgggggﬁaﬁmbm Imveddeitedﬂtﬁmwﬂymehesi s of
certain piperazine ur i sC rtaj eridi ne

dor | vat i v HEGAHTR of TSNt et o har <o F oL a0 0PY S55¢T1pa raBaniheRt ¢ i on,
various srraldlenmive@ ub%nﬁewén’@dua Amﬁnhi@u@rsbw 96!239@8 H%‘élos@s Ganodsn WO
04/ 033652, U S. Patent No. 6,462,054, U.S 6, 096, 784, WO

09/ 26584, WPIRSTAZIRfs@erivalives W@ﬁwmgque"tﬂolﬁ’e’%@1°1§ﬂéiﬁ‘écflb§3 ceftain 3 need for
other pot ent, ri hdBERaBvEY S5 dhtl- iﬁflgﬁzﬁldt&?%‘ée%av\i@@ﬁf@ﬂzﬁ% disBloR@sT ties. 20

Summary of [ nvent lon Certain plperaz eridinyl derivatives have
now been f ogadainsubstitetedxapyhaterocyalesas abesntv; d@betesn. angrdrugabuse in one

gener al aSDSELALIAEAYSARL Ol (A6 RentiGp COTRRYH isBheo aidua® 1ol | oW ng

Forrmula (1) erein
10  piperazinylthieno- benzothmzepmes as psychotropics and anesthetics; and WO

98/37077 and WO 99/42107 describe certain piperazine-based compounds as
calcitonin mimetics for treatment of bone deficits. Additionally, WO 97/42230
describes a solid-phase synthesis of certain piperazine ureas. WO 97/23458
discloses certain piperidine derivatives as intermediates toward NMDA receptor
15 ligands. In addition, various small-molecule FAAH modulators have been
reported, e.g., in WO 04/033652, U.S. Patent No. 6,462,054, 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.
20
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 a2
A/ETN(\)Z (1

25 the following Formula (I):

wherein:
e Zis ~-N-or>CH;



5 WD 2006/ 074025 PCT/ US2005/ 047329 Rl is -Hor -ClAalkyl; Art is
2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimdinyl, 4-pyrimdinyl,
5- pyrimdinyl, or phenyl, each unsubstituted or substituted at a carbon
ring menber with one or two Re noieties; 5 where each Re noiety is

i ndependenvbyomahees ed fromthe group consisting of - Gckaiideddsns7320

-C2. aal kenyl, -OH, -OCl.aal kyl, halo, -CF3, -OCF3, -SCF3, -SH, -S(OO.

2Cl1- Oal kyl, -0S02C1-0al kyl, -C02C, 4al kyl, -C02H, -COCl4al kyl, -N(Rb) R,
-S02NR Rc, -NRbS2R', -C(=O NRbR', -NO2, and -CN, wherein Ro and R are
each independently -H or -Cl.4alkyl; and 10 Are is: (a) unsubstituted

1- napht hyl ;, og! ghmnbhrﬁml pyrenyl, fluorenyl, 2-naphthyl, or
N- Rd- 9H- car bazol yl  moi &t €s, wherein Rd is selected fromthe group
consi sting e oAr-igR- thl&olglalz-lpyrldyla&aymwpync@h@mwmdmprbémrmdmylb&-t ituted or

bstituted L t hr h R
subst 1 t nenEdndcBneonf po uddlicBly r%**@%ﬁt’ugefdséfpa e%ﬁg%‘ﬁé Righg" "
g(l o? y %1\’!1' | kyl m%azné?@gb? OCl4al kgla ha: Kyl . . CooH cociSCF3k |_SH’

- (O a a a
NPy D ubAdhisReh R %@ﬁgpéﬁ%ﬁ%ﬁ%"%@ﬁ‘e Goub ERSHRSe i b and
Rc are as pr@mm?ul m(j;%fkbﬁﬂd -Q18 20T (L, ARG BRAEITH Y - od:Fpr-scﬁ} ssql kS((U?_rZO (b)

phenyl fused at two a Jéﬂcent ring _carbon atons to a group se|ected om the

group consi stigalt, Q¥R ealiyl naPehmatkybrC 92H0m%1-@(“WHSN(R() P) 2. 30,
- OCH2CH2G-, - anyb NABRE ONRPSOLRY, UC&@)WF&” NG, §ﬁd" L@Q%ﬁ‘ereﬁer %\‘ﬁﬁﬁt are

substi t ut ed on ad acent ri nr? carbon atons W th -

4-benzo[ 1, 3] daantunqegendea&m phényilkiioped y further unsubstltut ed or
SUbStItldt ed \A%zg .one, or three Re 25 substituents as previously
defi nec? V\/nere Ar6 IS a 6-nmenbered nonocyclic heteroaryl having
car bon as a @ unsubistitded aoiapbiiny; omphenanﬂm'enyl pyrenylj fluargeyl, Zraaphtbglt ons

R e
het er oaryl diiaM] 400.8laylband plersyl, each said moiety unsubstituted or substituted with
one, two, or three R® substituents,
15 wherein each R® substituent is independently selected from the group consisting

of -Cy4alkyl, -C.4alkenyl, -OH, -OCy4alkyl, halo, -CF3, -OCF3;, -SCF3, -SH,

-8(0)p.2C14alkyl, -0S0,Cq4alkyl, -CO,C14alkyl, -COzH, -COC44alkyl, -N(R®)RC,

-SO,NRR®, -NRSO,R°, -C(=0)NR°R®, -NO;, and -CN, wherein R® and R° are

as previously defined (each independently -H or -C4alkyl);

20 (b) phenyl fused at two adjacent ring carbon atoms to a group selected from
the group consisting of -(CHz)s.5- having 0 or 1 double bonds, -(CH,),.50-,
-OCH2CH20-, and -OCF;0- to form a fused ring structure; or phenyl substituted
on adjacent ring carbon atoms with -OCH,0- (to form 4-benzo[1,3]dioxolyl); each
phenyl moiety further unsubstituted or substituted with one, two, or three R®

25 substituents as previously defined;

(c) 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

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

6



30 point of attachment, with one heteroatom selected fromthe group
consisting of 0, 6 WD 2006/ 074025 PCT/ US2005/047329 S, >NH, and >NRf,
wherein Rf is Cf-Bal kyl or Co-3phenal kyl, having zero, one, two, or three
addi tional nitrogen heteroatons (-N=), unsubstituted or substituted wth
one, two, o‘PbﬁﬁqﬁE’ZRhg substituents as previously defi ne&&?lé%zooé%é?’z%r 1

0- menber ed fused bicyclic heteroaryl having one heteroatom5 selected from
the group consisting of N, O, and S, with a carbon atomas point of ring
attachnment, and optionally having up to four additional carbon ring atons
replaced with nitro sai d fused bi CKC| I C heteroar%lﬁyihavi ng not nore than

en
five heter chrdHb andNRingbersin R\s Sd.salkyl on Geophanaliyl. isviRg 38E0. op@otwoer t hr ee
Re substit [ ' '« (0= ki «sat the 3-
or 4= posi t1 o Dee BRHBORY rAtbe S bAGH. (AL bhs AR, SARIMGFmA! |10 %0,
t hree subst ian@etwas oRthreeRE sabstitearts aRpravioushydigfisadent | y sel ected fromthe

P02, shet ar oy B3 ey o used el hERKan o Tk oblem, i ¢

-NR RR, $herselgrtdd fram dhdgroapeoasiefing ofde, @ ralah$ | with &lcafbooratortfasBairkyf, or R

and R are tak together with the nitrogen ring atomaof attachnment to form
25 oo oring AlierBpRY SRS CRITANaUNR P I for BRIPBALeren fid AR one

addi ti onal C‘réﬁlb@éuWitl!ilait@b@m§aﬁtpfu%68‘6id%ﬁ&hé3ero§rylhhllrh%ﬂbtﬁ‘lU@thaﬂéﬁbéW_; and
each Rh substituent is independently selected fromthe group consisting of

20 - Cl- 4al kyreteroaiome, ppa Hosubstityted oigupstiuked withane, twocerdhreed® 3, - SCF3, - SH,
-S(Oo- 2C1 2 Q,g&)‘- C02Cf 4al kyl , -CO2H, - COCf-4al kyl

- N( Rb) Rc, ‘kggg%l&elg?:% NR"%(S?AIZ‘}I;J%MF& =0) NRbRc, -NO2, and -CN, wherein Rb and
vare ~ ad0pr evi Gushepybissfbstitted atghe ghendposition with RPeandeptianallgfurier 4- posi ti on
wWith -L-Ar3, M 0 [ [ ted fromthe group consisting
of -(CH2) 1- f“mgﬁl‘:’gﬂhzé‘e tho, 0?8%&%.595.3[@#@%?@: NH-, >NCf-4al kyl, >S(=0)0. 2,

-OS2-, - C=C-whergine@ch R isiindependendy satectedrfohm thedgroupicosistingaofrbh.et y

sel ected from Lie, JEOUR SONShaL 891030k, -OCs sheterocycloalkyl, and -0-Cy.1oalkyl
optionally substituted with —-NR'R!, wherein R' and R are each independently -H

15 or —Cq.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 >NC,.
salkyl; and

each R" substituent is independently selected from the group consisting of

20 -Cq4alkyl, -Co4alkenyl, -OH, -OCy4alkyl, halo, -CF3, -OCF3, -SCF3, -SH, -S{O),.
2C14alkyl, -OS0:C;4alkyl, -CO2C14alkyl, -COzH, -COCqalkyl, -N(R")R®,
-SO,NR°R®, -NR°’SO,R®, -C(=0INR"R®, -NO,, and —CN, wherein R® and R® are
as previously defined,;

(g) phenyl substituted at the 3- or 4-position with —L-Ar3, wherein:

25 o L is a linker selected from the group consisting of =(CHz)4.3—, -CH=CH-, -O—,
~OCHg=, ~CH0~, -NH~—, >NCalkyl, >$(=0)o.z, -0SO;-, -CZC-, -C(=0}-,
and a covalent bond; and

o Ar is a moiety selected from the group consisting of:
(1) phenyl, naphthyl, and phenanthrenyl,
30 (2) A®, where Ar® is a 6-membered monocyclic heteroaryl having carbon

as a point of attachment, having one or two nitrogen heteroatoms {-N=),
7



(1) phenyl, naphthyl, and phenanthrenyl, 30 (2) Are', where Are' is a

6- menber ed nonocyclic heteroaryl having carbon as a point of attachnent,
havi ng one or two nitrogen heteroatons (-N=), 7 WD 20061074025

PCTI US20051047329 (3) Ar5, where Ar5 is a 5-nenbered nonocyclic

het er oar ylwOawsagwgar bon as a point of attachnment, w tgraneddgiseeat om
selected fromthe group consisting of 0, S, >NH, and >NR, wherein R is

-Cl1. 3al kyl or -Co_3phenal kyl, and having zero, one, two, or three
addi tional nitrogen heteroatons (-N=), and 5 (4) a 9- or 10-nenbered fused
bi cyclic heteroaryl, having one heteroatom sel ected fromthe group

consi sting of di%sewﬁe ?Ar""’isté1 §AbBRY @&ﬁbff&h&ém%bﬁﬂawﬁ%k agent , and

optionally havi our | onal ed W th
ni t rogen, saild afpmdcbf bitaghohend, wem ene hetgdrodtomi se@qtmi fromrthe gl'cwp five

het er oat ons; h | es L lonal |y
di - substi t ut 88"%?1 nga chg'cé &Lé\"@%@vﬁv ﬁrelr&; ‘2’4§H@1YEW& 3ph ’6?&2 3NH-,

- (CH2) 1- 2NH( gh@ having zéfd;1dhe, tﬁJU( 61 thied dgditional AitrogéCh@)etoAdINSI(-N8)| kivd ) ( CH2) -
to forma fused, rin struct and js further ogé_ﬁonally substituted with

one. twd. or thidE TQIJOMPUDRIES Higed hievelidietamrah (RVIRG COBLGtSTORM |

i ndependent | t 1R NS DN Eindits, Watho4 carbdd @k ietnt of firgal kenyl
| ndependent | KelBelea i Herd@fmrs BSndisthigRof N @ %nBS, WatrCd carGd Agiebin l?yﬁ%

- 0S02G, - 4al k;«ﬁacmmgndi@mtmaﬂy bmup totoet addlhamadysﬁrbonmmba)tmns - SO2NR'R
A DSCER,  ATAR nrodb o Moo Moy HGkabIn Rariindl A6% fanBig Y 0vs! Y
substituted hblteroaimﬁ. t wo, or t hr ee substituents R, wherein each R'
cUDSLLHET S SRR Mg DTl AL o) RS R o
-SCF3, - SH - SCédjabd;rytIc,arbcﬁ@ZIﬁm -‘Qﬂ1lﬁylkylenél)2@‘([31‘9d)¥:§NH- -(OﬁéHzNFK@QQ}-AaI kyl, 25
érN (eRg)s R’pr ef’?ﬁ{}‘?"ﬁ@—h&'}‘ﬁﬂ@aﬁw) or (CQZP%&14aIk%H3 to form a fuseJ r(tarlugn Roand R
structure, and is further optionally substituted with one, two, or three
substituents R,
15 wherein each R* substituent is independently selected from the group
consisting of -Cq4alkyl, -Co4alkenyl, -OH, -OCj4alkyl, halo, -CF3, -OCF3,
-SCF3, -SH, -S(0)g2C14alkyl, -O80,C14alkyl, -CO,C4,alkyl, -COzH, -COC;.
salkyl, -N(R®)R®, -SO,NR°R®, -NR°SO;R®, -C(=O)NR°R®, -NO;, and —CN,
wherein R® and R® are as previously defined;
20 (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 -CHj3, 6-Cy4alkyl, 6-C,4alkenyl, -OH, -OCHj3, 6-OC.salkyl, halo, -CF3, -OCF3,
-SCF3, -SH, -SCy4alkyl, -S0,Cq4alkyl, -CO,Cq4alkyl, -COzH, -COCalkyl,
25 -N(RP)R?, -SO,NR°R?, -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
30 of -CHa, 2-C,4alkyl, 2-Co4alkenyl, 3-hydroxy, 4-hydroxy, -OCHs, 2-OC»alkyl,

halo, -CFa, -OCF3;, -SCF3, -SH, -SC1.4alkyI, -502C1_4a[ky|, -002014alky|,
8



(i) 4-hal ophenyl, unsubstituted or substituted with one, two, or three
substituents Rm wherein each Rm substituent is independently selected from
the group consisting 30 of -CH3, 2-C24al kyl, 2-C2.4al kenyl, 3-hydroxy,

4- hydr oxy, = ~aanOC2%al kyl ,  halo, -CF3, -OCF3, -SCF3, - - SCl - 4al kyl ,
- 5020 - 4al k‘;fﬁ,%&wa _4al kyl, 8 WD 2006/ 074025 PCT/ uszoo%‘?%‘i%‘%&%??:ow,
-COC, 4al kyl, -N(Rb) R, -SO2NR Rc, -NR SO2R', -C(=O NRbR, -NO2, and -CN,
wherein Ro and R are as previously defined; or Q 2-bronophenyl,

3- net hyl phenyl , 3-net hoxyphenyl, 4-nmethoxyphenyl, or 3,4- dinethoxyphenyl; 5
where when Are |is 4-fl uorogherll%l b %, 4-di f Ibugro%(lgenyl . 4-chl orbophegl , or 3-
met hoxypheny! , “G@2H.i-6Okunali s HROR 1SN BnyNRoP OpRe nG (=QINRS R\ +-Med wi t h
4-Cd, -NO&2, - N wHerERgE 5 d ind- §r 3, 4- di chl or ophenyl
Art is not pheéﬂfﬁli3 erg’bvgf?rt ut eda%@ha%ﬁemﬁ%\é,eéfj@3?ror 4-CO2Et; 10 or a
phar maceut i cal (i)2-hsregnhesyke 3gagthylphenyl rxoethaxyehenyl, dcmepoxmhenyt, otdBidg, or

phar maceuti ¢ | .nmetabolite of said conpound. In preferred
enbodi nment s,%h%oggsni%\é‘gind of Formula (I) is a conmpound specifically

descri bed orwrmremhlehfﬁréii 4-fludrbpheted, & 4-difludepbenyl 4-chlobmdhewl, bn3-a f urt her
general aspect he inventipn relates . armaceutical 15 copppsitions each
conpri sing: (afe xg?qui e'SJIQEHH?‘-ﬁ&F'%”i?FDB'&H °%@?%f§lbbsﬁ}@?dm@%ﬁp¢iunds of
Formula (1) andN@haCFRReedtCOsHt andicceptabl e salts, pharmaceutically

accept abl e prodrugs, and pharnaceutically active netabolites thereof; and
(b) a phar nﬁ'&'&ﬁj?l"‘%&f‘lﬂf ﬁé—&%&r@'@wﬁ&reﬁtﬂpt PRenyh Sybsiftutgd MR 4-Claspect , the
invention is diNGLLEH, bp4acoRthod of treating 20 a subject suffering from
or diagnosed with a disease, disorder, or nedical condition nediated by
FAAH actliOvi tof a Rhammarewticgllnacaentablesalh ghapnageaticallyjaceeptahle pred@go®r such

treat ment anyahhecdIodePHENE T bbding O @AY EGmBbufRr Ml @ (1) wherein:  Z s

as defined
In preferred embodiments, the compound of Formula (I} is a compound

specifically described or exemplified in the detailed description below.
In a further general aspect, the invention relates to pharmaceutical
16 compositions each comprising: (a} an effective amount of an agent selected from
compounds of Formula (1) and pharmaceutically acceptable salts,
pharmaceutically acceptable prodrugs, and pharmaceutically active metabolites
thereof; and (b} a pharmaceutically acceptable excipient.
in another general aspect, the invention is directed to a method of treating
20 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:
o Zis as defined above;
25 o R'isas defined above;
o Ar'is as previously defined; and
e Afis:
(a) phenanthrenyl, pyrenyl, fluorenyl, naphthyl, or N-R®-GH-carbazoly! moieties,
wherein R is selected from the group consisting of -H, -C4alkyl, and phenyl,



25 Rl is as defined above; Ar' is as previously defined; and ArZ is: (a)
phenant hrenyl, pyrenyl, fluorenyl, naphthyl, or N Rd-9H carbazolyl nvoieties,
wherein Rd is selected fromthe group consisting of -H, -Cl4alkyl, and
phenyl, 9 WD 2006/ 074025 PCT/ US2005/ 047329 each said noiety unsubstituted

or substi twbeshswhiobs one, two, or three Re substituent speviRigldd7Rach Re
substituent is independently selected fromthe group consisting of

- Cl4al kyl , -C24al kenyl, -OH, -0Cl4alkyl, halo, -CF3, -OCF3, -SCF3, -SH, 5
-S(0 6. 2CL al kyl, -0sQ2C -0al kyl, - (I)ZCl4aI kyl, -CO2H, -COGi -0al kyl,
-N(Rb) R, -SO02NR Rc, -NR SO2Rc, -C(=0O) NRbRc, -NO2, and -CN, wherein Rb and

R are er%%bfaqﬁ&.g fﬁ{sheaﬂu{eemubgﬂ&eawﬁsdevwowthre.@heoa' kyl); (b)

phenyl fus at two adjacent ring carbon atons to a group selected from the
group consissbstitgerds, -(CHZ)3 5- having 0 or 1 double bonds, -(CH2)2.30-, 10

Lo AR ot SRR P S e .
previ ously dedfi-Ceghikyl CICz4alBeny\haIH; -O06 44Kyl ghdle, MEIFp 0LF ;MBTRY cBHc het er oar yl
B e L
substituents mszéRF NS gOgRT, I-Oﬁﬂb)NRSRE dNOAY &nd \@81evehehein Raridl RE gleTber ed

nonocycli ¢ heteroaryl haying, car as . a _ point of attachnent, with one

het er oat om se?&REXGUSlY Ggfi (%FBUWQPSHQ@@M Rprofrealkylls >NH, and >NRr,
wherein R is b%l‘}@fwﬁ'dseﬁrat%gej%@lﬂ'rlﬁ\_’;loarﬁﬁvétﬂ&sztsr ?ro@b‘@ele&t‘é’ﬁ’fron‘?r three

addi ti onal mtrogen het eroatons (-N=),” unsubstitute substituted with

one, two, dhe gipupsoreisingel(€Hons-axingdt en/1 doehly baads.nket)2®-(e) a 9- or
10- mermgr edy HFPEEI? I -é?ka- gﬁ& %gﬁéd-l gghéar rﬁ?éfﬁ]&@rﬁoms@%bﬁﬁo‘ed from

t he group consi’s m as poln
at t achnent oraublstmpied ovithldng, twnuon@re@Resubsmtuerasldstpremmlslycdﬂfbmd ring at om;

enLaced W e ThE! R AP e el R helY By 41, Lo
Re point of attachment, with one or two nitrogen heteroatoms (-N=), unsubstituted or
substituted with one, two, or three R® substituents as previously defined:;

15 (d) Ar®, where Ar® is a 5-membered monocyclic heteroaryl having carbon as a
peoint of attachment, with one hetercatom selected from the group consisting of O,
S, >NH, and >NR', wherein R'is C,salkyl or Co.sphenalkyt, having zero, one, two,
or three additional nitrogen heteroatoms (-N=), unsubstituted or substituted with
one, two, or three R® substituents as previously defined;

20 (e) a 9- or 10-membered fused bicyclic heteroaryl having one heteroatom
selected from the group consisting of N, O, and S, with a carbon atom as point of
ring attachment, and optionally ha\)ing up to four additional carbon ring atoms
replaced with nitrogen, said fused bicyclic heteroaryl having not more than five
heteroatoms, and unsubstituted or substituted with one, two, or three R®

25  substituents as previously defined;

(f) phenyl substituted at the 3- or 4-position with R?, and optionally further
substituted with one, two, or three substituents R",
wherein each R? is independently selected from the group consisting of -C..
galkyl, -Cosalkenyl, -OC;.scycloalkyl, ~-OCi_gheterocycloalkyl, and -O-C,_qgalkyl
30 optionally substituted with -NR'R/, wherein R' and R! are each independently -H

or —C4salkyl, or R’ and Rl are taken together with the nitrogen ring atom of
10



25 substituents as previously defined; (f) phenyl substituted at the 3- or
4-position with RO, and optionally further substituted with one, two, or
t hree substituents Rh, vvherei n each R9 is independently selected fromthe

group consi_sti n(g 8al kyl , -C2%al kenyl, -0C3 8cyc| oal k¥
- 0c3$het er o¥92P Qﬁ?ﬁ and O C2 10al kyl 30 optional |y RUBSEISHB2 wi t h

-NR R, wherein R and R are each independently -H or -Cl_salkyl, or R and
R are taken together with the nitrogen ring atomof 10 WD 2006/ 074025

PCT/ US2005/ 047329 attachnment to forma 5-, 6-, or 7-nenbered

het er ocycl oal kyl ring optionally having one additional carbon ring atom
repl aced with @tacBmenkig fopm aiNCE-, or Zahembered hgtesgeysiqalkys ing optianally i s

asenendent] b SiRR by U8 AR S o S

2Ci 4al kyl , - OS@B@); akdl kyl , - C02CL. 4al kyl, - CO2H, - COCl4al kyl ., -N(Rb)Rc,

- S2NRbR, - NR' - C(=0Q).NRbR , - , - wh in Ra d R

previ ousl y deqqcﬁﬁ g“P@&B%ﬁﬂégﬁﬂgwﬁggg%%méhe\ssrroﬁb%ﬂnﬁ%@?nq?on \z/amr 1(:a h 2
(L cﬁrz 5%1 \éﬁ)ﬁ_‘ler_EI-fﬂh_‘;éleIO-GguSReW @@1g§|kﬁdhé|6amna@lcggﬂ@cmrssmsg(g%zof
-0502-, -C=C 2Q1@”‘¥3) Osoéﬁ@aﬁ‘yboQQe%w@'kangozféﬁ@QPwP&Y NR )‘él' ety sel ected

from the group.gt%nmbﬁltl Ng{bsbch céﬁﬁmnw ,-Noapéﬂdw(bm WherehRNamd RF gy ! . 15

(2) -Ar6', wher mber ed monocyclic heteroaryl having carbon as
a point of attaxpiewieuslyiselinedj one or two nitrogen heteroatoms (-N&), (3)

A5, et e At @) b SuBGH SR P NSRS R whgii carbon as a

poi nt of attac one heteroatam se fromt group consisting
of 0, S10>NH, cahds = hKiersklectadfrarh thesgromnemtkMQ cm‘r-— (CBaRpheCHFOH-, Qe and

() 2002 0r 10, rasber e o bc i edhl 2P DoP 0885 A6 EreChkr oni om
sel ected from t hed grcovalestsidsandig of N, 0, and S, with a carbon as point of
ring o Ar’is a moiety selected from the group consisting of:

(1) phenyl, naphthyl, and phenanthrenyl,

15 (2) Ar®, where Ar® is a 6-membered monaocyclic heteroaryl having carbon
as a point of attachment, having one or two nitrogen heteroatoms (-N=),

(3) Ar®, where Ar® is a 5-membered monocyclic heteroaryl having carbon
as a point of attachment, with one hetercatom selected from the group
consisting of O, S, >NH, and >NR', wherein R' is -C4.galkyl or -Cg.sphenalkyi,

20 and having zero, one, two, or three additional nitrogen heteroatoms (-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

25 heteroatoms;
where each of the moieties (1) through (4) is optionally di-substituted on
adjacent carbons with -OC,_4alkyleneQ-, -(CHa2)..aNH-, -({CH2)1.2NH(CH.)-,

-(CH2)2.aN(C1.4alkyl)-, or -(CH2)1-2N(C14alkyl)}(CHa)- to form a fused ring

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

30 substituents R¥,

11



attachnment, and optionally having up to four additional carbon ring atons
replaced with nitrogen, said fused bicyclic heteroaryl having not nore than
five 25 heteroatons; where each of the noieties (1) through (4) is
optionally di-substituted on adjacent carbons with -OCl . 4al kyl eneC,

- (CH2) 2- 3Nyp, 20060054833 1_2NH(CH2) -, - (CH2) 2- 3N( C1. 4al kyl ) pe1/0$2005/047329
-(CH2)i _2N( G _4dal kyl) (CH2)- to form a fused ring structure, and iIs

optionally further substituted with one, two, or three 30 substituents Rk,
11 WO 2006/ 074025 PCTI US2005/ 047329 wherein each Rk substituent is
I ndependent|ly selected fromthe group consisting of -Cl.4alkyl,

Goalken .y SRl ko bt R s oa i Sectd S gt 41

-N(Rb) R, - SO2Nebfsisting\s? -Sq. ey, hogw@rwﬂ%baﬁ -ommalkmgme GBF;, BOm'Qre: n Rb and
o . A )

insubst | Luted orSChnss P MK ehk g SO/ RIS Cars el LBt
wherein each R %ﬁgsm(g&wt scwmptepﬁnﬂsosm( @ﬁ@wwm«w AME-QNOUP

consi sting of , 6-C2-4al ken ., 6-0C2. al kyl,
haI o -6r3, - oomBeréinf asép‘?s afesrswre\@@f'vm Wﬂ - S02CL. 4al kyl, - CORClL-al kyl ,

- COCl4gb'EM4ydroﬁlgbﬁ@aﬁor2 ety pReny!; M%u%@t?tﬁ?ed cr@!ub@)t Ruitir 2, and

-CN vvherel n C are as previ ousl y defined; (1) 4-halophenyl,
unsubst i t uttea, @rtheaeseubistivests Ri t h one, or three substituents R, 15

Sons! sting. grereRgth R aihen 'é"@g@%%“? LaFeBIdED 11 GO0 ndlaie
S35, 2 ey ool sl OB O,
bSC2Rc, 1% y Sf% C‘gﬁl h@‘alkﬂng&g\r‘alﬁqﬁgﬁ F%Il(ﬂnéi\éé?lﬁ)'a$§cé’§§gﬁew ous| y
def i ned; or 2m(RP)R°2ﬂSUzNRFRﬁeNN°80§R?TBCM)WR9| NOB; smd hOKywheri R®

4-met hoxypheng/ d R are és preglously de%(xg enyl;

(i) 4-halophenyl, unsubstituted or substituted with one, two, or three
substituents R™,
15 wherein each R™ substituent is independently selected from the group consisting
of -CHjs, 2-C,.4alkyl, 2-Cy4alkenyl, 3-hydroxy, 4-hydroxy, -OCH3;, 2-OC;.¢alkyl,
halo, -CF3;, -OCF3, -SCF3, -SH, -8C4.4alkyl, -S0O,C4alkyl, -CO,C4alkyl,
-CO;H, -COC4alkyl, -N(R?)R, -SO.NR°R®, -NR’SO;R", -C(=0)NR°R®, -NO;,
and -CN, wherein R? and R°® are as previously defined; or
20 (j) 2-bromophenyl, 3-methylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, or 3,4-
dimethoxyphenyl;
or a pharmaceutically acceptable salt, pharmaceutically acceptable prodrug, or
pharmaceutically active metabolite of such compound.
tn certain preferred embodiments of the inventive method, the disease,

25 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,

30 emesis, sexual dysfunction, post-traumatic stress disorder, cerebral vasospasm,

glaucoma, irritable bowel syndrome, inflammatory bowel disease,
12



or a pharmaceutically acceptable salt, pharnmaceutically acceptabl e prodrug,
or pharmaceutically active netabolite of such conmpound. In certain
preferred enbodi nents of the inventive nmethod, the disease, 25 disorder, or
medi cal condition is selected from anxiety, pain, sleep disorders eatin ng
di sorders, VWH?QW%@?%on mul tiple sclerosis and. ot her moVEHYR? ﬁ%@%@ders

H V masting syndr one, closed head i njury, stroke, Alzheiner's disease,
epi | epsy, Tourette's syndronme, Ni emann-Pick di sease, Parkinson' s disease,
Huntington's chorea, optic neuritis, autoi mune uveitis, synptons of drug
wi t hdrawal , nausea, 30 enesis, sexual stunctlon post-traumati c stress

di sorder, celMBHBOSUPRERSSIIAsRStragsapageal reflkx disease p@&h@!c ilays gsQeRgtory

i nf | anmmat ory s&RAs / Oﬁ%g

i nmunosuppr eg%ﬂ}éﬁé Sgdast r o%sro%%ggghﬁ %%ﬁgﬁi&g@é, %ar a§ yt | calg %ﬂg
secretory dcmoelnd‘wpagfa%taﬂer@lwlom duseasenamtoﬂmnamermabetes intractatied
pregnancy, h ensy hepatitis, allergic airway disease,

aut o- i mmune éﬁ'glgé't%% r?ébrr]? pfm‘ﬁﬁﬁgfgn pruritis, and neuroinflammtion. 5
Addi tionab enbodisddilicnal bmbbdimemis, deaturdy amd a@mtagestdiehé mvemtidnowmili el |  be

apparent fromthe foII detaj l ed description appended
o e Dot appatanih e, BflowRodelaicd deReio Eh aS vl as Be appendetidfrent 5 The
i nvention may be nore fuIIy appreci ated by reference to the following 10
description, incl ud| ng the fol | ow ng gI ossar of terms and t he concl udi ng
exanpl es. For the SelalledDascrntionof Inves 1 dis rgferrgd EmbodimBniscat i ons ci t ed

in this speci ficpid Alerich rﬂ@f 6 mdr@ﬁmgréfa@?écféie@wy FabRRERGEeABIOIARG Ner el N

the terms_"including contal nin risin are used elnin
their opdh, description, timcri@dle@tmefollmnsrlg@sswmfwmswnd thefceneludinga strai ght- or

br anched chap pAlisy! or AURAREYT Bkl (REabSAS P HENAIBLONE didy bIBCD2! N

Exenpl ary al groups 1 nc Fur al | y
depi cted by S;)emfwahqrh aletbgreinringorpprated bysmmrepgé butyl, isobutyl,

sec-butyl, tert-butyl {tBu nt vl ert ntyl.. hexyl,
sonexyl . and « nel e Mg BRI g BRRFE sematPl) aRT ol (Gl His
strai ght - orusgdinerbindn et dpe, hah-limltlng sense.

15 The term “alkyl” refers to a straight- or branched-chain alkyl group having

from 1 to 12 carbon atoms in the chain. Exemplary alkyl groups include methyl
(Me, which also may be structurally depicted by /), ethyl (Et), n-propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl, hexyl,
isohexyl, and the like.

20 The term “alkylene” refers to a divalent straight- or branched-chain alkyl
group having from 1 to 12 carbon atoms in the chain. Exemplary alkylene groups
include methylene, ethylene, propylene, and the like.

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

25 group is formed by two sp? hybridized carbon atoms.) Illustrative alkenyl groups
include prop-2-enyl, but-2-enyl, but-3-enyl, 2-methylprop-2-enyl, hex-2-enyl, and
the like.

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

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

13



group having from1l to 12 carbon atons in the chain. Exenplary al kyl ene
groups include nethylene, ethylene, propylene, and the |like. The term

"al kenyl" refers to a straight- or branched-chain al kenyl group having from
2 to 12 carbon atons in the chain. (The double bond of the al kenyl 25 group
I s formedwyz0bérdraee2 hybridi zed carbon atons.) |1 ustragrneeiseiwl groups

I ncl ude prop-2-enyl, but-2-enyl, but-3-enyl, 2-nethylprop-2-enyl,

hex-2-enyl, and the like. The term"alkynyl" refers to a straight- or
branched-chai n al kynyl group having from2 to 12 carbon atons in the chain.
(The triple bond of the alkynyl 30 group is fornmed by two sp hybridized

carbon at o t W A=A

PCT/ uszoogyg'ﬂéibbawﬁ(h? % ?*O*E @f {%ML%&GE %‘gﬁ@gﬁ/&? %la"d the

2- met hyl butke2- ynyI hex-2-ynyl, and the like. The term"aryl" refers to a

nmonocyclic, or Q t n

struc%/ure havi n gﬁg %Wﬁ%fléfshtg épéoéycﬁc @zﬁlgggﬁ)dr%gﬁ%a&?%ﬁ% groﬁ'r@tlcg 12 ring

?lt ?)ms per dsa'rbgcyc[eqiiamgetr?etumm:mmg ﬂmg/htog'rsltmgSara[?u cfmﬂ?l:lrf)ymlawnndlfmds_)to .
ustrative exanpl es of ar S inc e the follo ieties: ~

and t he | i keMRMSEPHMINGe §P@gﬁ“ﬁ¥g mp i} éwggrpapaa%%évgr'aﬁeggr fused or

spiro bi cypliiteatiQe exdMpialdf @nd gldups iy the fOIRvAR fitiatRs(ri Ng structure

having ring atons selected from carbon atons as well as nitrogen, oxygen,

and sul fur heteroatons) having from3 to 12 rj

Illustrative exanples of heteroaryl groups inc t he y noi eties
N"NNO\II\N@I@S‘O ‘ ~N NI f

and the like.
The term “heteroaryl” refersto a monocyclic, or fused or spiro bicyclic or
10  polycyclic, aromatic heterocycie (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:

. ) (_7 (_02,"‘(0/ ,Q_N,g ,\S,{‘ _”(S/
N N Ns Ny
O .0.00 U

S
N N™ Ry "N
| A - and the like
S At al .

The term “cycloalkyl” refers to a saturated or partially saturated, monocyclic
or fused or spiro polycyclic, carbocycle having from 3 to 12 ring atoms per ring.
20 IMustrative examples of cycloalkyl groups include the following moieties:

14



NIl ooo NINf ~O N S and the like. \ The term"cycloalkyl" refers to a
saturated or partially saturated, nonocyclic or fused or Spiro polycyclic,
carbocycle having from3 to 12 ring atons per ring. 20 Illustrative exanpl es

of cycl oal ky]_ qar s _include the follow ng noieties: 74025
PCT/ uszoos@&‘rgﬁ@u’g‘”, 000, O,CO QQ5,0, 0, and th%élﬁ%g%%?
"heterocycloal kyl" refers to a nDnocycIic, or fused or spiro polycyclic,
ring structure that is saturated or partially saturated and has from3 to
12 ring atonms per ring selected fromC atonms and N, 0, and S heteroat ons.

[l'lustrative exanples of heterocycloal kyl groups include: O0 0 OOOO N
S,o0 ~N N o"o, ~? 10 O.CN,o,o?o, N, O NO, N N 0 30 (~=NI /1 O

and the like. Th erm " halfegen” ese PN, or i orinp br om ne or
oy Q’o 15 The

iodine. The te al 0" res (
term "substitut@d" ™reans that 't he speC|f| $ oup of” noiety bears bne or

nmore substituents. The term' f b@ute@ t?@@ied group
(D C{) m 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. Illustrative

examples of heterocycloalkyl groups include:

el e ReReRete!
@@Q@D@ﬁ
Q.EZJ,@Q.EZJ,@,Z@,

"‘S\ N/[]\] o)
U O@ . ﬂ\? ©:Oj , and the like.

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

10

term “halo” represents chloro, fluoro, bromo or jodo.

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



bears no substituents. The term "optionally substituted® nmeans that the
specified 15 WD 20061074025 PCT/ US2005/ 047329 group is unsubstituted or
substituted by one or nore substituents. Wiere the term"substituted" is
used to describe a structural system the substitution is neant to occur at

any val engyy @bd/@Med position on the system Fornula (| pergstiabensgad to
represent conpounds having structures depicted 5 by the structural formula

as well as certain variations or forns. In particular, conpounds of Formula
(1) may have asynmmetric centers and therefore exist in different
enantionmeric fornms. Al optical isomers and stereoisoners of the conpounds

Scope of 9180 it RS ORISR Sthore b BaEB RS AR 0 M acermt e
10 one or teandsudstitutedrieused fooule”senb@aatmcturairsgstdmmeesmmmhon i meast and

m xtures thereof. Furthernpre, cerfain structures depicted by Fornula (1)
may exi st QOCCHERANY ch'(r;'ﬁ@wed?Ps' on og; &e'?'r ans isomers) or as

t aut omers. Adletdr@mm (il)y.s intERdeBoaeflebentconPornde fatifg sRDERRRHepiited at es,

sol vates, and pol phs of such 15 conpounds, and m xtures thereof.

For mul & ( 1§y the Sﬂpﬁwfﬁlﬁ?méésf”@“raép?eéé@rﬂa"ﬁmfhgo@]féﬂm ofvRarticulael | as

| sot opi cal ahedt conpounds
have struc%%?%amggg)?g?gﬁm%ﬁmr%‘%%ﬁg ex@%ﬁ%ﬁgﬁg}lﬁg}%ﬁemreﬁgtom are.
repl aced byiffarenbenantiomerisdorans. ahlbopticahisemecs anthsteraviareers of theer ent from t he
20 atom c Ny I t f 1sotopes
that can %@ﬁlﬁng’or@ﬁ@%ntfgﬁ%%p%ﬁén@%ﬂg kﬁe é&h‘\g/%n(fo Eﬁﬂ nc\ﬁwg i sot opes

of  hydroghe scope bbm,e fonnhulag§hus baygda (1) suhfended pheppésend asacdrhater i ne and
chlori such 13C, 14c 5 180, .170, 31P, 32P, 35S, 18F,
and 36l onk R Gianyoriont fefns: POk PERPle RS er e R s ORI TR o
present inywerdofon, for 25 exanple those into which radioactive isotopes such
as 3H, "C, and 14C are incqrporated areduseful in lgrug or substrate tissue

distribut]on addaiermere, perain girugtires depiplad By, Forwaia A maY qHStas. 140)
| sot opes a5gniifit soHlehs (i, RS s kBfotd) @ s tARGmoR. AdARGHaAY] on and

del ectability. Further, substitution w th heavier isotopes suc
Formula (I} is intended to represent hydrates, solvates, and polymorphs of such
15 compounds, and mixtures thereof.

Formula (l) is also intended to represent unlabeled forms as well as
isotopically labeled forms of the compounds. Isotopically labeled compounds
have structures depicted by Formula (I) except that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the

20 atomic mass or mass number usually found in nature. Examples of isotopes that
can be incorporated into compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, sulfur, phosphorous, fluorine and chiorine,
such as ZH, 3H. 110’ 130, 140’ 15N, 180. 170' 31P, 32P, 353, 1BF, and BGCL
respectively. Various isotopically labeled compounds of the present invention, for

25 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., °H) and carbon-14 (i.e., **C) isotopes are particularly preferred for their ease
of preparation and detectability. Further, substitution with heavier isotopes such
as deuterium {(j.e., 2H) may afford certain therapeutic advantages resulting from

30 greater metabolic stability, for example increased in vivo half-life or reduced

dosage requirements. Isotopically labeled compounds of this invention and
16



as deuterium (i.e., 2H) may afford certain therapeutic advantages resulting
from30 greater netabolic stability, for exanple increased in vivo half-life
or reduced dosage requirenments. |Isotopically |abeled conpounds of this

i nvention a M) 2006/ 074025 PCT/ US20051047329 prodr h f can
S“’%%Oé@% di Eﬁ%éé"&%ﬁ%he

generally b by carrying out the procedures

schenes or in the exanples and preparations described bel ow by substituting
a readily available isotopically |abeled reagent for a non-isotopically

| abel ed reagent. 5 When referring to Fornula (1), the selection of a
particular noiety froma list of possible species for a specified variable
i s not i nt enp@drigs therephean geneareliydie prepared: yecarRingmit éhapisadireg el sewhere.

[N other WOr fi8ciodlifintng s¥rhaPbAnIRL ERRERERG ol difHaiiiE est e BN ByO!  t he

species froma specifie i ndependent o ol ce sr\)(eci es
for the sanesutmtitidibha rebdiydvaitable isatdpicdllyriahdied rebgentfopa aberisaopieailyodi nent s

of conpounds, @f, For (), the variable Zis -N. In other preferred
enbodi nment s, Iagﬁlgd\;ggégﬁ‘l e RLis -H nethyl, ethyl, isopropyl, propyl, or

t- b]tht yl g Hbre pr e\Nﬁgabéfyrrirﬁllto iFgrmhia (lgl ?ers&:ﬁo’timeby? pBticular mtiié;y frolm a list
Prefera , o - Py . 3-pyri W 4- ' - i m.di ny| or 4 15
et o vyl ol geskbie starss L2 sne e inabie s Mok ingnded 3o BEn e BoRbRl wi ¢

one or two {Re vERbBlei fpedindEISEWRER! Yn eﬂfeirwbs,whteﬂmeahaméﬁgpésr's md¥e
2-thiazolyl. In an alternate enbodinent, Ar' is phenyl unsubstituted or

substitut ed H@npneaythesheicagf tha snecigstirero aspesifiediistiginggpendesd obhepr evi ousl y
defi ned. We s of < kel 5 b | ; I mdinyl,
4-pyrimdi nyﬁ&%% %ﬂ,‘ﬁ?%{’ﬁ?‘ﬁﬁ,ﬁ*“&? %ﬂé&é{lﬂé&ﬁéﬁ%ﬁﬁ Ig)(gll\%g&vmﬁﬁ one or nore Re
substituthts, prdhdrefsmred embodireents of enrepeundsof Fprragndb: the variallmaist hyl |

et hyl , isoprgﬁyl, tert-butyl, vinyl, allyl, hydroxyl, methoxy, ethoxy,

| sopropoxy, fluoro, brono, chloro, iodo, -CF3, -OCF3, nethylsulfanyl,

net hyl sul f oxy, mehiofherpréferred enmboldiments ftba yariabils B) isopy) methiyhettyl,

T Ot ol RS o B e B B oy Rl
- NHSQ2CH3, - O =O)PeeifbrabiiR( D)\ pYiRdyl - NeRidyR achyrighl, 2\dyrimidingf @rabl y, Re is

16 pyrimidinyl, each unsubstituted or substituted at a carbon ring atom with one or
two R® moieties as previously defined. Alternatively, Ar' is 2-thiazolyl. In an
alternate embodiment, Ar’ is phenyl unsubstituted or substituted at a carbon ring
atom with one or two R® moieties as previously defined. When Ar’ is 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, or phenyl, substituted

20  with one or more R? substituents, preferably each R® is independently selected
from methyl, ethyl, isopropyl, teri-butyl, vinyl, allyl, hydroxyl, methoxy, ethoxy,
isopropoxy, fluoro, bromo, chloro, iodo, -CF3, -OCF3, methylsulfanyl,
methylsulfoxy, methylsulfonyl, ethylsulfonyl, isopropylsulfonyl,
methanesulfonyloxy, carbomethoxy, -CO.H, acety!, propionyl, amino,

25 methylamino, dimethytamino, ethylmethylamino, -SO2NH;, -SO,NHCHS3,
-NHSO,CH3, -C(=0)NH,, -C(=0)NHCH3, -NO,, and —CN. More preferably, R? is
independently selected from the group consisting of fluorg, bromo, iodo, methoxy,
methyl, carbomethoxy, and carboxy. In some preferred embodiments, Ar' is 2-
fluorophenyl, 3-flucrophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl, 3-

30 chlorophenyl, 4-chlorophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-

methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-carbomethoxyphenyl, 3-
17



| ndependent|ly selected fromthe group consisting of fluoro, brono, iodo,
nmet hoxy, nethyl, carbonethoxy, and carboxy. In sone preferred enbodi nents,
Ar' is 2- fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl,
2-chl orophenyl, 3 30 chl orophenyl, 4-chl orophenyl, 2-nethyl phenyl,

3- met hyl paymwbsordeoset hyl phenyl, 2- net hoxyphenyl, 3- mepbpaypogairbao
4- met hoxyphenyl , 2-carbonet hoxyphenyl, 3- 17 WO 2006/ 074025

PCT/ US2005/ 047329 car bonet hoxyphenyl , 4-car bonet hoxyphenyl ,
2- car boxyphenyl , 3-carboxyphenyl, or unsubstituted phenyl. Preferably, the
substituent on variable Ar2 designated as Re is nethyl, ethyl, isopropyl

tert- bUtylcar%ﬂﬂhgx%ﬂeé&%4%%%§&hgﬁteﬁ aFHoQ?W h%oﬂrﬁ@g@ﬁen“ uoro,

brono, chloro nyI ylsu
met hyl sul fmqﬂsubstéﬂﬂeﬂlpd;leh?lonyl i sopr opyl suI fonyl rret hanesul fonyl OXy,

car bonet hoxy, H ion th . no, .. di net hyl am no,
et hyl net hyl gm rfggiz ra%ﬁ%ﬁ%s@&ﬁﬁ Yablm%&gﬁ_@n% QZ%& eth é?’SQg?KIHCI—B
-NQ2, or -isdpropyiefeBmyyvin rﬁllw &yﬂ*lﬁplaﬁ’téﬂﬁ@d? Ql'h!bky, |m{:fr@;ﬁbx3/ mlloro

9H-f | uar en- 2- 1- na thé/ napht h %‘3 |p ynapht hal en- 2-yl

o et hibky RIGRIONENBIS, 14 I, DR, romPeuranyh et HIoy ra Ry ol oo of yi

i soxazol yl ethéasaf&rypmr@mu}fbnyn ImairneXarings mafborﬂetaoﬁy ogagiazol yl ,

1, 3, 4-oxadi azol yl ;| "t hiophenyl, ' thiazolyl, isothiazolyl pyrronI
i m dazol y| ace@g},rmarppvl amin, m&tmyi@n@pyﬂlmeihﬂammpr ethylehylaming; azol yi |

ndoly1,begenir Ay ciengastepheerlophenzaxetahith, AR5Z6 Rzol V1

benzim dazol rL azo
pyrazol of 1 5- a]RreferaiinyAr isipthepanthoeropy), :pyrﬁrpWI QHrﬂuoreuZ—yl 1-naphthyl,

o 1O A e A B S e v
qui nol i nylcaruanthMIfUraﬁlyl oqaml;&.zusd:xamlyl 1,2, 8daadibzolyinti@mrbxadiazolyl,
G hydr o beh2rexaliize Bk iy Oz ot aheds) Barb ratr b RO,

pyrim di nyhnda’&alypxryaazaowh,,z Grtr»WyIdVP.A-tﬁﬁzdlylumbayll indbBA behzefubsiyl,t ut ed
w th one, hree Re substituents ﬁs previously defined. Mre

pr ef er abl ybe"EPti“ng‘eﬂw BeraRxazalyl-PeRzotazaly %WP'F’E?‘P'Y' @%W'Y’dyl 4-pyridyl ,
or 6- bysd MypriRydZofH, @-a?quHmyﬁé?ﬁzHl@Fﬂ@%!ﬂythW 1Pltpy$|‘8R§[3 'ZIB]E)% rYYHt h one, two, or
three Re substituents as previousl er nore preferred
enbodi nent H3-prirolof2,3-b]pyridinyl, 1H- pyrrolo[3 2-cjpyridinyl, 1H-pyrrolo[2 3- c]pyndlnyl
1H-pyrrolo{3,2-b]pyridinyl, isoquinolinyl, quinolinyl, quinoxalinyl, quinazolinyl,
indanyl, indenyl, tetrahydronaphthyl, 2,3-dihydro-benzofuranyl, chromanyl, 2,3-
dihydro-benzo[1,4]dioxinyl, and 2,2-difluoro-benzo[1,3]dioxolyl, pyrimidinyl,
20  pyrazinyl, or pyridyl, each unsubstituted or substituted with one, two, or three R°®
substituents as previously defined.
More preferably, A is 1-phenyl-1H-pyrroiyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
or 6-bromo-pyridin-2-yl, each unsubstituted or substituted with one, two, or three
R® substituents as previously defined. In other more preferred embodiments, Ar®
25 is unsubstituted 2,2-difluoro-benzo[1,3]dioxoly! or unsubstituted 4-
benzo[1,3]dioxolyl. More preferably, AP is 2-indolyl, 3-indolyl, 2-quinolinyi, 3-
quinolinyl, or 2-quinoxalinyl, each unsubstituted or substituted with one, two, or
three R® substituents as previously defined. Even more preferably, Ac is 2-
quinolinyl or 3-quinolinyl. '
30 In alternative embodiments, Ar is phenyl, substituted at the 3- or 4-position

with a moiety selected from the group consisting of ethyl, propyl, isopropyi, butyl,
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25 is unsubstituted 2, 2-difluoro-benzo[ 1, 3]di oxolyl or unsubstituted 4
benzo[ 1, 3] di oxolyl. Mre preferably, Ar2 is 2-indolyl, 3-indolyl,
2-qui nolinyl, 3- quinolinyl, or 2-quinoxalinyl, each unsubstituted or

substituted or three Re substituents as ' efined.
Even nore p»@%?%@ﬁ@s Ar2 I's 2- quinolinyl or 3-quinoli ngﬁﬁ%%%@#‘”g

alternative enbodi nents, Are is phenyl, substituted at the 3- or 4-position
with a noiety selected from the group consisting of ethyl, propyl,

i sopropyl, butyl, 18 WD 2006/ 074025 PCT/ US2005/ 047329 isobutyl, pentyl,
hexyl , octyl Vin cl opr opyl oxy, cl obutyi oxy, cycl opentyl oxy,
cycl ohexyl ox?ObW'{PWlpbé%)&F)éy'z‘” e hW‘élﬂﬂ’rﬂglélPﬁY)WéO %loxy,

di met hyl ami n%dﬁ@ﬁwoxy4cm&fé&yueme&ﬁéue rﬁbb@%.n@i@mﬁsoeﬂng IQOPOXY,

| sobut yl oxy, pentyloxy, hexyl oxy, ~heptyloxy, octyloxy, nonyl'oxy, decyl oxy,
2- pi per i di n- dingtipyizminerippoxn d-gipgiidieyloxy, nthpxylmp@@wgsopmp@mrlmwow and R

2, o | DIGBRIEDYIKISR) TOREI GMARE AU, cHESkA Aty " o0on

Al t er nat i ¥el ylethBxy,aamd Rpiparidiniiafpopooget her W t h the nitrogen ring atom of
attachnment to for r|n sel tedfromthe conlstl of
pyrrolidinyl, dgn B&Iﬁt}%‘ ,9repg§qwﬂ9men#gﬂ5§?lsgtp érorqgl{l]\% Y9%bany! |

t et rahydr of uc@fsyétmg of apdra rdrrﬁmmaéw,, pﬂ:lpl?E ﬁs’@brdbyl,,bum ripdttyl rand t-tan?b

t hi onmor phol i nyI Pr efera Are is -1 sopr opyl phenyl ,

5 vyl bhenyl . 3-AlEHE A0 FaratakonBHer wising WsSaG TGO of

4- pr ODOXypheé‘ﬁt’éohn%nt téﬁmtﬁtﬁmw&d fr6m' tﬁ@@?&.@é&ﬂ%ﬁy bf pyrdi@mpHt oxyphenyl,
4-1 sobut oxyphenyl 15 cycl ohexyl oxy

3-(2-di n@thPHﬁi@iwh ﬁlﬁ’ﬁp;’lphlehgﬂnomgencbnqd. @@naaylntqtrahydr@qu@w)phenw
3-(3-dineth | T
> (efer[agf‘y Aedh hjEbAarY BuBQ:%Eﬁbg enepl?bhﬁglb&l‘uﬁ’ﬁﬁbrﬂg{bbgmx pr 0poxy) pheny

met hyl enyl oxy, I‘ﬂHeferabl&:]m%iSk@Pbthylpsenyl G(soo}cpylp@@#b}izfmylpt(eﬁm& al kynyl ene,
“0son. * v kSBhoRAE: « B Ao Salondin o
phenant hr enyispbuytgxypthehyl, pyscopromsbixgpthenyl, 3-isobutoxyphenyi, 4-isobutoxyphenyl, 4

16  cyclohexyloxyphenyl, 3-(2-dimethylaminoethoxy)phenyl, 3-(2-piperidin-1-
ylethoxy)phenyl, 3-(3-dimethylaminopropoxy)phenyl, or 3-(3-piperidin-1-
ylpropoxy)pheny!.

Preferably, L is methylene, ethylene, propylene, alkenylene, -O-,
methylenyloxy, =NH—~, >NC,_4alkyl, —-S—, =S(=0)-, —S(=0)>—, -OS0,-, alkynylene,

20 oracovalent bond. More preferably, L is -CH=CH-, -O-, -OCH3-, -SO5-, -OS0,-,
ar a covalent bond. _

Preferably, Ar® is phenyl, naphthyl, phenanthrenyl, pyridyl, pyrimidinyl,
pyrazinyl, furanyl, oxazolyl, isoxazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, thiophenyl, thiazolyl, isothiazolyl, pyrrolyl,

25 imidazolyl, pyrazolyl, 1,2,3-friazolyl, 1,2,4-triazolyl, tetrazolyl, indolyl, benzofuranyl,
benzothiophenyl, benzoxazolyl, benzothiazolyl, benzimidazoly!, 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-pyrrolof2,3-c]pyridinyt,
1H-pyrrolo[3,2-b]pyridinyl, isoquinolinyl, quinolinyl, quinoxalinyl, or quinazolinyl.

30 More preferably, Ar is phenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4-

methylphenyl, 4-t-butylphenyl, 3-trifluoromethylphenyl, 4-methoxyphenyl, 3,5-
19



pyrazinyl, furanyl, oxazolyl, isoxazolyl, 1,2, 3-oxadiazolyl,

1, 2, 4-oxadi azolyl, 1,2,5- oxadiazolyl, 1,3, 4-oxadiazolyl, thiophenyl,

t hi azol yl, isothiazolyl, pyrrolyl, 25 im dazolyl, pyrazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, indolyl, benzofuranyl,
benzot hi oploerydorsdegnzoxazol yl , benzot hi azol yl, benzi m derokibsodrsgazol yl ,
I m dazo[ 1, 2-a] pyridinyl, pyrazolo[1,5-a]pyridinyl, 1

H pyrrol o[ 3, 2-b] pyridinyl, 1 Hpyrrolo[2,3-b]pyridinyl, 1

H pyrrol o[ 3, 2-c] pyridinyl, 1 Hpyrrolo[2,3-c]pyridinyl, 1

H pyrrol o[ 3, 2-b] pyridi nyl, isoquinolinyl, quinolinyl, quinoxalinyl, or
qui nazol i ny re k A a.fR enyl

3t cnl oaeproteht, EaBbRhG, 2 aBrdh 3 criorBpRERI, & fndrbnfiiaRi A

3-tri f | uorecareemgthokyphenyl.4-methamespifonyipheng, 8-metboxaheoysor0 74025

PCT/ US2005/ 047329 .. di chl or ophenyl , 1-naphthyl, 2-naphthyl, 3-chlorophenyl,
9-phenantré?ﬂ%?ﬁ:ﬁup&eggﬁgnethoxylphenyl, 4- met hanesul f onyi phenyl ,

3- met hoxypheny |Rreferabipea? of Z-hdddigptehyb ussubshtutdeondbstitubedwitis a

SR e S s oo
6-vinyl, Gpgalil B@gﬁ%ﬁ?&d%ﬁ h%blx?@e-%tﬂwwe-i F}ﬁfé&p,qnw,bréhupro, br ono,

chl oro, iodo anyl, et hyl sul f oxy t hyl sul f onyl ,

- | su me
et hyl sul f o#yoro, iod8piCsy1Q%l me}'?'/xl&&fanﬂomw&sw?xy,mwwtww . propionyl,
am no, ne [ aTo sl ' ] am g;M—I = SO2NHCH3, 10
i NHSOZCHS,étF Y%QB%&&S&@%WWW%W&Q% RropidH V(%r";r,]éAr 2is 2-
met hoxy phemgthylasping,limethylasine t ¢thylmethylamide s&Q bk, SNHCHAor e preferabl y,
Art i -h henyl_. br I OXW 35 o] \ .
5- br O%@Z_Wmﬁﬁ%{]@ﬁﬁ%—%%ﬁ? @?qﬁr'ngsaﬁgpbﬁ%ﬁaw&%h‘gul:')sst?'i tuted or
substi t ut edethiokiptenyhioptignall} Substitatet @d desonbadaboyeoup consi sting of net hyl,
2-ethyl, 2-isopropyl, . 2-tertzh | 2- . vinyL, 2-allyl.  3-hydroxy, 4-hydroxy,
met hoxy, 2-et h@ﬁ?)% Pzéﬁee%%x, oB?;Q,'X‘fq'8’8?96‘?““&'85‘?5‘,‘0'&#5’6‘??}53"?‘0do, " CF3, - OCF3,
met hyl su: fmlawoxym&inlwbselb‘r@ny,z-ngejr@wpauhﬂpnyl , ethylsul fonyl,
i sopropyl sul fo

D o T LB Sbonir s e BB oy kPG 20
- NHSC2(@3, seiédtedIrbinahe gfdupQAdNsistig of Methy), a0éthyChlissbrepylY 3-tdrEbiiaeny | -
vinyl, 2-allyl, 3-hydroxy, 4-hydroxy, methoxy, 2-ethoxy, 2-isopropoxy, fluoro,
bromo, chioro, iodo, -CF3, -OCF3, methylsuifanyl, methylsuifoxy, methylsulfonyl,
ethylsulfonyl, isopropylsulfonyl, carbomethoxy, -CO,H, acetyl, propionyl, amino,
methylamino, dimethylamino, ethylmethylamino, -SO;NH;, -SO,NHCH3,
20 -NHSO,CHs, -C(=0)NH,, -C(=0)NHCHs3, -NO,, and —CN; and Ar' is phenyl.
More preferably, Ar® is 3,4-dibromophenyl, 3-bromo-4-fluorophenyl, or 4-
chloro-3-trifluoromethyl. Alternatively, A is 3,4-dichlorophenyi.
Even more preferably, Ar? is 3,4-dibromophenyl.

25 Preferred compounds of the present invention include the following:
4-Naphthalen-2-yimethyl-piperazine-1-carboxylic acid phenylamide,;
4-Quinolin-2-yimethyl-piperazine-1-carboxylic acid phenylamide;
4-Benzo|b]thiophen-2-yImethyl-piperazine-1-carboxylic acid phenylamide;
4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid phenytamide;
4-(1-Methyl-1H-indol-2-ylmethyl)-piperazine-1-carboxylic acid phenylamide;
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More preferably, Arz is 3, 4-di bronophenyl, 3-brono-4-fluorophenyl, or 4-
chloro-3-trifluoronethyl. Alternatively, Ar2 is 3,4-dichlorophenyl. Even
nore preferably, Ar2 is 3, 4-di bronophenyl. 25 Preferred conpounds of the

present invept. i n¢l ude the foll ow ng:

4- Napht hal eﬁ’[bi-‘@ﬁr)%é@%w - pi per azi ne-| -carboxylic acid pheFS/T/HTQﬁ"&sé“,“”g

4- Qui nol i n- 2-yl met hyl - pi perazi ne-1 -carboxylic acid phenyl am de;

4- Benzol[ b] t hi ophen- 2-yl net hyl - pi per azi ne-| -carboxylic acid phenyl am de;

4- (3, 4- Di br onp- benzyl ) - pi perazi ne-|-carboxylic acid phenyl am de;

4- (1-Methyl -1 H-indal -2-yl net hyl ) - pi perazi ne-| -carboxylic acid phenyl am de;
20 WO 2006/ oFAnweplipcryl pipgrazis 1-carboxylic acid phenylamide;

4- Qui nol i n- 3zy4 =0 b o ! ' enyl am de;

(a1 odo: pend TBIeNCu NP RAERE 1 oA praR e o

- ( 3- Benzyl o4y3Benzyloyy-penzyt)-piranezine-d admuyli¢ acidphenyiamidet ani de;

(
5-B - 24 3 - | ) .- R i - | id
cyl am de: 45 CIBE Sy EREY et b i BB PR Lol BIRRY 0 e e
- ( 3- Phenoxyplenytamidie; per azi ne-| - carboxylic acid phenyl am de;

-(3-B -4-f - I ne-| -carboxyl i i d phenyl ami de;
o e ol o e R M i, ! o e

- Benzo[ b] t h4@@‘%€n3x»‘lbéﬁ§rb%pﬁpel%iﬁ@é—¢@aﬂﬁ:xﬂrﬁ@@¢i@thﬂc\jylémmt d phenyl am de;

- (4-1sopropyl -benzyl) - pi perazi ne-1-carboxylic aci phe%l am de;
(4~ Et hyl - birome R2Y)-RIBSTBEIR91 -eAraeTiC B heayigde;

- (5-Brono- 24} () M Th [ TR S hoiaci d phenyl am de;
( 4 cha’engsé gﬁé’?ﬁ‘,fﬁ@e HFiMEH %F@?H@? ?&% ?géﬂﬁérﬁudfé, pheny
np

= 1

(2, 3- D hydro- oXxl n- 6- erazi ne-1-carboxylic acid

enyl am de; 4-Bepzohithinpign-Bohmsthyl-niperezingiInearboxydie Boidyiheoylaaiide; phenyl am de;
-(3-Vinyl-b -l hnesl - Woy-T I .de;
(33 O hydl SEoki A RBERAN Wnoradfe fcatboug e BRI, OF: o i
e

nyl am de; 4-(4-Eti8d-beniytheyiptreringti}eprbmedie acidephbnylaniidexyl i ¢ aci d phenyl ami de;
- Napht hal eny 5 W 0L Y iR RSS2 L Biner AR 0oy Al BRERYA AL L
4-(2,3-Dihydro-benzo[1,4]dioxin-6-yimethyl)-piperazine-1-carboxylic acid

-h'Dj-F-h'O A AT SAIAD

phenylamide;

4-(4-Methoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(3-Vinyl-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(2,3-Dihydro-benzofuran-5-ylmethyl)-piperazine-1-carboxylic acid phenylamide;
4-(3-Methoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-Naphthalen-1-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-(2-Hydroxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(3-Methyl-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-(1H-Indol-5-yImethyl)-piperazine-1-carboxylic acid phenylamide;
4-(3,4-Dimethoxy-benzyl}-piperazine-1-carboxylic acid phenylamide;
4-Pyridin-4-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-Pyridin-2-ylmethyi-piperazine-1-carboxylic acid phenylamide;
4-Pyridin-3-ylmethyi-piperazine-1-carboxylic acid phenylamide;
4-(4-1sopropoxy-benzyl)-piperazine-1-carboxylic acid phenylamide;
4-Biphenyl-4-yimethyl-piperazine-1-carboxylic acid phenylamide;
4-Quinolin-4-yimethyl-piperazine-1-carboxylic acid phenylamide,
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4- (2- Hydr oxy- benzyl ) - pi per azi ne- 1-carboxylic acid phenyl am de;

4- (3- Met hyl - benzyl ) - pi perazi ne- 1- car boxylic acid phenylam de; 4-(1
| ndol - 5-yl met hyl ) - pi perazi ne-1-carboxylic acid phenyl am de;

- (3, 4- D net hoxy- benzyl } pi perazi ne-1| -carboxylic acid phenyl am de;

4 ,

4- Pyri di ny# abdi@tdrg! - pi per azi ne- 1-carboxylic acid phenptpikshdsos732e
4- Pyri di n- 2-yl net hyl - pi perazi ne-1-carboxylic acid phenyl am de;
4- Pyri di n- 3-yl met hyl - pi per azi ne- 1-carboxylic acid phenyl am de;
4- (4
4

- I sopr opoxy- benzyl) - pi perazi ne- 1-carboxylic acid phenyl am de;
- Bi phenyl - 4-yl met hyl - pi per azi ne- 1- carboxylic acid phenyl am de;

4- Qui nol i nyg - t el inecl - boxyli ' B'“‘Fﬁ% Lde; 21 WO
2006/ 0740245%I§WU§%%§¥(§%@§@W§@ Erea%%e[ ?%‘i%??%%"@ y %’ﬁy - pi perazi ne- |

- car boxyl i 4-(2:iDiflydredehaoii (Bddioxol-5-yimethyl)-piperazine-1-carboxylic acid

4-(2,2-Dif| uor o~ bgn_zo[ 1, 3] di oxol - 5-yl net hyl ) - pi perazi ne-1 -carboxylic acid
phenyl am d%h,enl-a(rl'-%/et hyl -1 H-i ndol - 5-yl net hyl ) - pi perazi ne-1-carboxylic acid
phenyl am de(1-Metiyd18hhasIG-grristol - piperayinget-batbdxyiit Reidaptiengtainigsr boxyl ic acid

phenyl am de; = 4-(8-Chl org-qui nolin-2-yl nethyl ) -pi perazi ne-1-carboxylic acid
Phenyl am ¢b{6-Chiqe agoBr 8- R PR dneraiea s B0 BBeREamIdear boxyl | ¢ aci ¢
phenyl am d«ﬁ-'(B-CﬁTd}@-EUhﬁﬁﬁ-@%rﬂeﬁ&%ﬁd&éﬂr@é-ﬁﬁaﬂé’dx@ﬁc aci§ pheayahide; aci d , ,
(4-fl uoro-phenyl)-am de; 4-(%” nol'i n-2-yl met hyl - pi per azi'ne-| -carboxylic acid
(4-f1 uor o-%@ﬁ;i\lo;o-gmn@&@-&ylme hyl)-piperazine-1-carboxylic acid phenylamide;
4- (1- Hydro Eg?,aé__ = J?ﬁ Eyer L DB Ja CBHQ_ Wol-Tey
phenyl am dﬁﬁaaﬂ% - ( 9@1‘%@1 -'p ﬁ@;&aﬁﬁﬁ ?8%%@?‘3& ne-nwgg@ %xyl ic acid
phenyl anm deQuinblih2-yigethybpipetazine- piarboxylic-anith M ljorpipbenyamédet - car boxyl i ¢
acid phenyjamde.  4-(3:p-Tal yl -benzyl) -pj zine-l-carboxvlic acid
phenyl am a%mggff’éy‘('z?ﬁ’ ﬁtgg{e:lnguylm%wﬁmgé%f%'ﬁg{n%@?yﬁ'?%gldapgrl%ﬁgt)aﬁé rboxylic
aci d phenyd-{8x{4d€hloro-phenoxy)-benzyi]-piperazine-1-carboxylic acid phenylamide;
4-13-(3-Trj ranet hyl - phen -henzyl ] - pi perazi ne-1-carboxyl.ic acid
onemy! anm dei- S RaReS AP besa T So P ke 2 A By | ¢ aci o
phenyl am daaxs-pdrdﬁowmﬁw-pmpéﬁiﬁeah arbbxyNdBdid phenpamdeazi ne- 1- car boxylic
aci d phenyl am de; - Phenant hr en- 9- yl net hyl - pi per azi ne-| - carboxylic acid
phenyl ani dtg-,[S-(4-tert-Butyl-phenoxy)-benzyl]-p perazine-1-carboxylic acid phenylamide;
4-{3-(3-Trifluoromethyl-phenoxy)-benzyl]-piperazine-1-carboxylic acid
phenylamide;
4-[3-(4-Methoxy-phenoxy)-benzyl]-piperazine-1-carboxylic acid phenylamide;
4-(6-Methoxy-naphthalen-2-yimethyl)-piperazine-1-carboxylic acid phenylamide;
4-Phenanthren-9-yimethyl-piperazine-1-carboxylic acid phenylamide;
4-Pyren-1-yimethyl-piperazine-1-carboxylic acid phenylamide;
4-(6-Chloro-quinolin-3-yimethyi}-piperazine-1-carboxylic acid phenylamide;
4-Biphenyl-3-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-(6-Bromo-pyridin-2-yimethyl}-piperazine-1-carboxylic 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;
4-(2-Chloro-8-methyl-quinolin-3-yimethyl)-piperazine-1-carboxylic acid
phenylamide;
4-(1-Methyl-1H-indol-6-ylmethyl)-piperazine-1-carboxylic acid phenylamide;
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4- Pyren- 1-yl net hyl - pi perazi ne-1-carboxylic acid phenyl am de;

4- (6- Chl oro-qui nol i n-3-yl met hyl } pi perazi ne- 1-car boxylic acid phenyl am de;

4- Bi phenyl - 3-yl net hyl - pi perazi ne-1-carboxylic acid phenyl am de;

4- ( 6- Br ono- | di n-2-yl met hyl ) - pi perazi ne- 1- carboxylic agj Lam de;
4-[3-(4-Ch|g%%}ﬁéﬁ%éﬁesulfonyl)-benzyl]-piperazine-l -cafgﬂygﬁﬁg%ﬁggh
phenyl am de; 4-(1 H I ndol -6-yl nmethyl)-piperazine-1 -carboxylic acid
phenyl am de; 4-(4-Phenoxy-benzyl) - pi perazi ne-1-carboxylic acid phenyl an de;
4- (2- Chl or 0- 8- net hyl - qui nol i n- 3-yl net hyl ) - piperazine 1 -carboxylic acid

phenyl am de; 4-(1-Met hyI 1 Hindol-6-ylnethyl)- p| erazi ne- 1- carboxylic acid
phenyl ami de; 4 ‘?‘& ook EyEinerazing- UJSEUM!%Z enylamlde

413 (3.5 b 25 ESDiortod B ey ity pipgratine & °?fb?q¥"*'@*f ehykfjde:

phenyl am de; 4- (&Hfmrmﬂamlreamnsoﬁmme-)-oprmymam@pmenﬂammy| ic acid

Bei d” pheny! a4 GEYR FHREGI SHMRRGN et Tl RELTS B afiBEP Y ©
phenyl am de; 4- (m—S(tﬁyIGBdraylarp[beta;jlrfd-Maﬂumyllmwmd)pmmwla)mlpeper azi ne- 1- carboxylic

d ph | a 3-trifl t hyl - ph [)-1
o o Pormy! S B s e benaih dipgraring o éaﬁlﬁfﬁgﬁﬂ%mm'
4- (2- Brono- bﬂ[zslonm@tr@en431tﬁmoiorﬁ@thﬂomdnw1apwirmm?1 ]q!ﬁperazme 1-

4- (3, 4- Di br ono- benzyl pi per azi ne-|-carboxylic aci uoro phenyl ) - am de;
4- (3, 4- Di br ofsPeBHS eid-rhen¥iaEYdsie- 1- car boxyl i ¢ aci d (4 f1 uor o- phenyl ) - ani de;
4- (3, 4- Di br oqmpz Bz bk n?}lpﬁbé?a'zlﬂt%-ﬂc&%%ékébldcpl%?ﬂyﬁmude
(3- net hoxy- hen |')-am de rond- benzyl ) - pi perazi ne- 1- car boxylic
acid mtol yI d Yibroma- BBWYDrWQSﬁﬁn%ér@WWm aeid 43-flero-pheaybherydec aci d
2-fluoro boxylic
gm q ‘(J a me'?h%%’ pq}gf%p%%yc}gpel}a%gﬁmmpg%211?—“98(0%3’?\?[)@&%, xyli
4- (3, 4- Di br ofrf3 Bbibnpmo-pemeyh aniparazide-d snaaoxylié acid ¢3-anethoxy-phenyl)-amide;
2- met hox n I.ne-1-carboxylic
gm d (3- CK| 0? gi? %f@éh)ﬂa §?ﬁ§§{§ pqgérazme c%%)ox%c éé{ld)mPoI)Hgﬁ‘lﬁize y
4- (3, 4- Di br o#n3,hDiznpimo-perst)atperazihe-d avaptmxylic acia ¢2-luéd~-pHengt)anidenyl ) - am de;

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-yimethyl-piperazine-1-carboxylic acid (4-fluoro-phenyl}-amide;
4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid (2-chloro-phenyl)-amide;
4-Quinolin-3-ylmethyl-piperazine-1-carboxylic acid (3-chloro-phenyl)-amide;
4-Quinolin-3-yimethyl-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;
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4- (3, 4- Di br ono- benzyl ) - pi per azi ne- 1-carboxylic acid p-tolyl am de;

4- (3, 4- Di br ono- benzyl ) - pi perazi ne-1-carboxylic acid (4-chloro-phenyl)-am de;
4- (3, 4- Di br ono- benzyl ) - pi perazi ne-|-carboxylic acid o-tolylam de;

4- Qui nol i n- 3-yl net hyl - pi perazi ne-1-carboxylic acid (3-fluoro-phenyl)-am de;
4- Qui nol | woRwyd/omedaby| - pi per azi ne-1-carboxylic acid (4-ptoossmophesl ) - am de;
4- Qui nol i n- 3-yl nmet hyl - pi per azi ne-1-carboxylic acid (2-chl oro-phenyl)-am de;
4- Qui nol i n-3-yl net hyl - pi perazi ne-1-carboxylic acid (3-chloro-phenyl)-am de;
4- Qui nol i n- 3-yl net hyl - pi perazi ne-1-carboxylic acid (4-chloro-phenyl)-am de;
4- Qui nol i n-3-yl met hyl - pi perazi ne-| -carboxylic acid (2-nethoxy- phenyl ) - am de;
4- Qui nol i Ny &V S |

4- Qui nol i 22§'4y(llll§§{>lﬁ%y Bﬁ‘%@?ljﬁ ér]llgmﬂ‘egar%%wl)légmgg e&&@ é{{jgﬁ e; 23 WO
2006/ 07402&steCTf US20051047329

cster; 5 [T Rl AP e T ok B 7{5’§ . E‘Skﬁo?ﬁt ati

nmet hyl esés‘ter

o B B ASA S50 SR N BOAASL S g =1 et

(4- met hoxyegi@,enyl )-am de; 4-Quinolin-3-ylmethyl-pi pera2| ne- 1-carboxylic

acid mtolyl am de; e%! nol i n- 3- I met hyl - pi per azi ne- 1| -car boxylic acid
(3- et hoxyXﬁWé’Pﬁ}'F‘)a -Ymethyl-pipgrazine, 1carh05y 3 (A methoxyrihenWiamideair boxyl i ¢

ZCIQ(il guz)l |4n %j‘ ,}%gﬁ@ -pi'p %@g%ge 11cgrabrox%l;(cyac;lc(l:mat(g)llyéamlge,fl uor o- phenyl ) - am de;
4- Benzyl - pA-puinalinrkyimethiyi-piperazine- heatopyliciadd é\?nnwoxy-phenyl) amide;
4 Bonzy! - po AR Er et Bitfde-REafbatyleidd 5k Suora phomypmice
4- (3, 4-Di M-andhe@ylm}em)qbpmnznm-l-camolawoﬁdld:(%Mdowﬁehﬂ)—an%egI am de;
4 (3. 4. D oroRs e Be)ieR] BaRAsV N ERVBIAG ¢ 201 d pyridin 591 am do
4- ( 4- c,yc| mntpwd@ﬂmaw-):armbpﬁrcaaumm-ta;wmmb@xyI ic acid phenyl ami de;
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-carboxyli¢ 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)-benzyl}-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;
4-(4-Ethoxy-benzyl)—piperaziné—1-carboxylic acid phenylamide;
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4- ( 3- Propoxy-benzyl ) - pi per azi ne- 1-carboxylic acid phenyl am de;

4- ( 3-1 sobut oxy-benzyl ) - pi perazi ne-|-carboxylic acid phenyl am de;
4- (3- Et hoxy-benzyl ) - pi perazi ne-| - carboxylic acid phenyl am de;
4-(
4-(
4-

4- Propox 4,5 Pi per azi ne-1-carboxylic acid phenyl e
4-i sobut é’)??ﬁﬁ@r?zy ) pi perazi ne-1-carboxylic acid pheng ’ﬂ\gz 047329

3-(2-Di nmet hyl am no- et hoxy) - benzyl ] - pi perazi ne-|-carboxylic acid
phenyl am de; 4-[3-(2-Piperidin-1-yl-ethoxy)-benzyl]-piperazi ne-1-carboxylic
aci d phenyl am de;
4-13-(3-D rretiig/l anm no- propoxy) - benzyl ] - pi per azi ne- 1- car boxylic acid

phenyl ami de; 443{3ChipreepReneryirbenzy)- mmerpasaw -¢spi¢ apid phepylamide: - car boxylic

d ph I d

henyl an de: T3 s e 6 AR Lo BB BBl a5 ad teRbfide:
4- [ 3- ( 3- Chl o443-(Pleeranifremrviguy)-bphpdrpipérazing-lecarbosyic acidaptiedylpédey| ami de; _
L3 (PR b A B R SR AR
4-[ 3- (4- Phengstear banoyi - pi per azi n- 1-yl met hyI ) - phenoxy] benzoic acid nethyl
henyi am de; 443 (S MEHAREHIR) BAHE S PR B e SRR 0G0, boxyl ¢ acid

h | am d
2 [egy(grennzg[ 1h%riy(ljaln(1)|)c(lgl 5-yl oxy) - benzyl ] - pi perazi ne-|-car boxylic acid

phenyl ani de; mmmfmﬁp@xﬁ@eazyl] plperazme 1-carboxylic acid phenylamide;

3- (4-phenylc ?g@.)% P58 Jc éF%Sr Eﬁ)’ﬁnyl enzenesul foni c
acid 3-(4- phﬁlli@ car OL 3]yr6&p| p Ib ll]lﬂr% cr"'leny Oe%c;tlfr
4- Chl or o- benghkeryamitdeni ¢ aci d 3 (4 phenyl car banoyl - pi perazi n- 1-yl met hyl ) -

phenyl ester;
2-[ (4- Q“ nol !i\ﬂﬁtt?neisulfonhc ?Cld 3- 4 gglnwcarjb_amoylbplﬂerrafln -1- rr}(I (:]th%e%'}e&y!:eSter d
(pot assi um Bamienesulfomc aCId 3- (4-phenylcarbamoyl piperazin-1-yimethyl)-phenyl ester;

?pgg gs thrr:]m b5t R N R A Lo :ﬂ&-&heny caonnaXngyl %lrgera in- tI)-ey?nzu(e)t ) acid
phenyl ester,;
2-[(4-Quinolin-3-yimethyl-piperazine-1-carbonyl)-amino)-benzoic acid (potassium
salt);
3-[(4-Quinolin-3-ylmethyi-piperazine-1-carbonyl)-amino]-benzoic acid (potassium
salt); |
4-Quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyridin-3-ylamide;
4-Quinolin-3-yImethyl-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-ylmethyl-piperazine-1-carboxylic acid pyridin-3-ylamide;
4-Benzo[1,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid pyridin-4-ylamide;
4-Benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid pyrimidin-2-ylamide;
4-Benzo[1,3]dioxoi-5-yimethyl-piperazine-1-carboxylic acid pyridin-2-ylamide;
4-(2,2-Difluoro-benzo[1,3]dioxol-5-yimethyi)-piperazine-1-carboxylic acid pyridin-
3-ylamide;
4-(2,2-Difluoro-benzo[1,3]dioxol-5-yimethyl)-piperazine-1-carboxylic acid pyridin-
4-ylamide;
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salt); 4-Quinolin-3-ylmnmethyl-piperazine-I-carboxylic acid pyridin-3-ylam de;
4- Qui nol i n- 3-yl net hyl - pi perazi ne-1-carboxylic acid pyridin-2-ylam de;

4- Qui nol i n-3-yl net hyl - pi perazi ne-1-carboxylic acid pyridin-4-yl am de;

4- Qui nol i n-3-yfinethyl - pi perazi ne-I-carboxylic acid pyrimdin-2-ylanm de;

4- Benzo[ 1w®] shogosad2s5- yl net hyl - pi per azi ne- | - car boxyl i ¢ acTais2005/047329
pyridin-3-ylam de; 4-Benzo[ 1, 3]di oxol -5-yl nmet hyl - pi perazi ne-|-carboxylic
acid pyridin-4-ylanm de;

4- Benzol[ 1, 3) di oxol - 5-yl net hyl - pi per azi ne-1| -carboxylic acid

pyrimdin-2-yl am de; 4-Benzo[ 1, 3] di oxol - 5-yl met hyl - pi per azi ne- 1- car boxylic

aci d pyri di gngiolih H‘Fthl ra lic acid pyrimidin-4- Iamld
4-(2,2-Dif E{)ro benzo yfgleoxz(lje]sca boxyﬁz c)l By erazi e I-%arboxyllc acid

pyridi n- 3-{2,&Riforo-benzo[1,3]dioxol- 5-y!methyl)—p|perazme -1-carboxylic acid

4-(2,2-Dif ] di oxol - 5-yl met hyl ) - pi perazi ne-1-carboxylic acid
pyri di n- AA@%Q"b‘P%% 2006/ 074025 PCT/ US2005/ 047329

4- Qui nol i 4-83,94Diteromd- bmwé#paps’ranﬂné-%mrthmoyw acid pyrimidiy-Aiylamide; 4- yl am de;
4-(2,2-Di f r.0-.ben i oxol ) razmelcarboxyllc acid
pyri ni din- 4(“3 @W@ Q&&‘zékﬂ-ﬂfﬁ%?ﬁ% '%‘VM) %\F‘)Bgf Yar boxyl i ¢ acid
pyr| m di n- 4@&%%2-ylmethyl -piperazine-1-carboxylic acid phenylamlde

4-1 (4- Qui nol i n-3-yl net hyl -p| per azi ne ar bon am no] - benzoi ¢ aci d;
4- Qui noxal% @%—W‘FWPI"RH“Z& -pinesFinsl Tafwmpée%'ﬂ"’]ﬁhenyl ani de;

4-(3,4-Di cﬁwrmhwmelhwlbw&mé:ﬁc&m@ﬂwma trﬁaz%92@|maa | ani de;

4- Qui nolin yl net perazi ne-|-carboxylic aci hi azol - 2-yl am de;
4-Benzo[ 1 ‘B‘P@F@{@131fi/io’sﬂ'1%1"P??thYbPlB@’raéﬂeanqu@éﬂ@c%@d thiazglt2-¢lamide;

t hi azol - 2- 'ﬂ?&%r xylic acid
met hyl - phezyn O%éfg?g p@eé?%%%ﬁ benzy ?c g‘?’g@?éﬂ' ﬁylgﬁﬁlggle ic acid

phenyl anm d&(2- Metrﬁmyihsmylhmpzrqzineﬂ-nqnbopylpacutplnmylalmdeboxyI ic acid

(ant tr o pRBRyFtiin 2o FRPEAles) R EAL o0 e RIABE | 5 Cor byt 1 ¢ aci d

(4 trifl um-mmm‘oan@mdyb)-pmmmziﬁe 1-carboxyhc acid (4-nitro-phenyl}-amide;

4- (5-Bromy, ?3 4)bdbron'}6-benzy}) T)?ﬁ( zar?é] % }bpoxele ! ggi(':i ?f tnﬂuglgorn?gtﬁyl henzy'iﬁ-i d
amide;
4-(5-Bromo-2-hydroxy-3-methoxy-benzyl}-piperazine-1-carboxylic acid
phenylamide hydrochloride;
4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid phenylamide hydrochloride;
4-Quinolin-2-ylmethyl-piperazine-1-carboxylic acid phenylamide dihydrochloride;
4-Benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid phenylamide;
4-Benzo[1,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid phenylamide
hydrochloride; and
4-Benzo[1,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid (4-fluoro-phenyi}-
amide.

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

5 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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phenyl am de hydrochl oride; 4-(3,4-Di brono-benzyl) - pi perazi ne-1-carboxylic
aci d phenyl am de hydrochl ori de;
4- Qui nol i n-2-yl met hyl - pi perazi ne- 1-carboxylic acid phenyl am de

di hydr ochl ow&iﬁ) /07‘-}0 enzol 1, 3] di oxol - 5-yl et hyl - pi per azi pgﬂésﬁ) /&qg%l ic acid
phenyl am de; BN 1, 3] di oxol - 5-yl net hyl - pi perazi ne-1| -carpboxylic acid

phenyl am de hydrochl oride; and
4- Benzol[ 1, 3] di oxol - 5-yl net hyl - pi perazi ne-1| -carboxylic acid
(4-fluoro-phenyl)- am de. The invention includes al so pharnaceutically

acceptable salts, of the conpounds represented Formula (1), such as of
t hose descri Bielpgigaly intolerahle, ppetbgtwise IW%@@EHFE&'@%&@%& @P"?'ﬁ’zy peeific

conpounds eXSW'BérgédetQ#r@H’érmécéﬁtﬁaﬁéa%@'ﬁ'#hﬁrrﬁrsé;e%?ﬁ 66M-19, and
"pharmaceutical ly accegta e salt" Is intended to néan a salt of a free

aci d or baseHafdkpak nuamwcels%itseerdwtmsnﬁelact(qn) andisej StahbtP.Hoxi c, 26
VO 2006/ 074037 BN UNI0GUFIZR C HLAMER) AR Bhred” O herw e

b|olog|cally Ghdest general’l
"Phar maceht i pladrnﬁaéumdally éccd?itablmsal&:are thd.&?fhat &6 phalrﬁacaiogicalﬁaeﬁﬂcmﬂ( of

e mith. -, cand egebis g pabiacuTLil R ot Aen WG BICPKGY 5

phar maceut i cpfitaliorn @F @Réraldl resserses Aaécﬁnémﬁaaftmu&r(@ rAdpposess agi cal |y
effective and suitable for contgct with the tissues of patients wthout

undue t oxi ci syfficiently.aqidie geayp. 8 sutlicieptly pasic 8Eupn 8EPOtA trasRidwretignalror nul a (1)
may POSSEessS ?fouéé'fdcddcdc%BFdergI@Féa‘él ﬁltlg 'él%‘.lﬂ‘lbe‘? OF Mdeéh'l@éﬁdrﬁaﬂéﬁhEesﬂ AP, Or

both types o functi onal grooups accord gﬂ react er of
iga

i nor gani 0 or ingragain andoergesic agi mdorrn@rnjaﬁnec prtabéﬁ:wts to forma
phar maceut i Cékéﬁép?@F&P&ﬁBl:&t&:ﬂ # a?c(ae?‘a%%&élfs\‘?ap&é H&fa?ﬁ p??d ubf%tagcept abl e

salts include su fosu sul Isul fites,
phosphat es, bisulfdigs) rsoijiées piw!ﬁbemphespha&shyrmmgwrpges-phasmtemt aphos phat es,

Bt Bk bioU55e b AR Stegpl BSPpoEAB PR B AARES:
hept anoat es, iofidep) adetdtes, propiahates sdecanbatest caprylates, acrylates, formates,

15 isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates,
succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-dioates,
hexyne-1,6-dioates, benzoates, chiorobenzoates, methylbenzoates,
dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates,
xylenesulfonates, phenylacetates, phenylpropionates, phenyibutyrates, citrates,

20 lactates, y-hydroxybutyrates, glycolates, tartrates, methane-sulfonates,
propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates, and
mandelates.

If the compound of Formula (l) contains a basic nitrogen, the desired
pharmaceutically acceptable salt may be prepared by any suitable method

25 available in the art, for example, treatment of the free base with an inorganic acid,
such as hydrochloric acid, hydrobromic acid, sulfuric acid, sulfamic acid, nitric
acid, boric acid, phosphoric acid, and the like, or with an organic acid, such as
acetic acid, phenylacetic acid, propicnic acid, stearic acid, lactic acid, ascorbic
acid, maleic acid, hydroxymaleic acid, isethionic acid, succinic acid, valeric acid,

30 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
27



succi nat es, suberates, sebacates, fumarates, nal eates, butyne-1, 4-dioates,
hexyne-1, 6- di oat es, benzoates, chl orobenzoates, nethyl benzoates,

di ni trobenzoat es, hydroxybenzoat es, net hoxybenzoates, phthal ates,

sul fonates, xyl enesul fonates, phenyl acetates, phenyl propi onates,

phenyl but woetoese74e2st r at es, 20 | act ates, y-hydroxybutyr atews2gsyaedoat es,
tartrates, nethane-sul fonates, propanesul fonates, naphthal ene-1-sul fonates,
napht hal ene- 2-sul fonates, and nandelates. |If the conmpound of Forrmula (I)
contains a basic nitrogen, the desired pharmaceutically acceptable salt may
be prepared by any suitable nmethod 25 available in the art, for exanple,

treat ment g%)laéthﬁmid&ﬁd Qﬂﬁ& M‘é hardRy | b@&rﬁﬂéﬂ'é% m&hdblic a%H:P l&.tﬁéaaudéroch' oric

aci d, hydrobrom ¢ aci d, furic aci famc acid, nitric acid, boric
aci d, phostsnaric emdcarmammamesucma@ aspartigiaci rgldagimaed aan aromatich as

acetic aci chdp %H s%ﬂ%blﬁ agﬁf %La&@f&g?r%rfyg?c 254, 3pﬁfh%‘?({ Jﬁ&d 3% Shna 8 tic acid,

ascorbi c el c aci I'c aci I'set hi oni ¢ acl succini c
acid, val eamd aamlfbnldamd Laueh ias lacyldulfonid acid,op-todiehespfoniv acidaci d, "oxal i c
| i,c aci palmtic acid, lauric

d, | )
gg: d, yc'?‘&hlﬁ’é‘amfjd”é"i%a‘l’c &é??%”@‘?'ﬂ%ﬁ?gn?”ﬁ%hg% 27 WO 20061074025

PCT TU82005/ 04732% @MpRUNhd lop Fbﬂnmel(ms madup&mm oar]ooﬂsmbchcms@rch as
mandel i ¢ am% citric Cld or tartarjc aC| an am nﬁeamd such as

aspartic a®yf@nigracy. G‘P% siredpharmageulica @qquagéqaalt WGy Re PR QY e aci d,

2- acet OXybWth‘ébﬁﬁththoB%Pb?&h?leaﬁéﬂme‘ﬁf ofthB TR dcid #fth @n ifor§ahiERRi ¢ acid,
such as |auryl sulfonic acid ofl uenesul fonic acid, 5 nethanesulfonic aC|d

or et hanesengaaigibasacsush asran inBmIe| (Rémary; seepndapnesdertanos amalkatimetali ) is an
aci d, gyichyap )ﬁd&%%ﬂ?&yh‘%%aﬁﬁ t Lrg ﬁ%!acfeoﬂi &eﬁ&gdﬂldsﬂsn\?@é*a{n?ﬂ

phar maceut i‘ca Iy '‘accept abl'e sa repared by any suita sI'e met hod,
for exarrpls.utableemltﬁmnludﬁotgaemfsab%damred fwmlanamo amdsmh@smiycmagadﬂ c base,

o i SR oA e AR SR g B s S LY, 7,
exanpl es oamines) arabtyelis ahtirses, and:hjalebmzymmmeseﬂyrrslldlnes \piperidinemn am no aci ds,
S s e g BB PR S R SRR BRAS,  l m
pyr roligli nestasghiAemaghesum, manganese, iron, copper, zinc, aluminum, and lithium.
The invention also relates to treatment methods employing
pharmaceutically acceptable prodrugs of the compounds of Formula {I). The term
"prodrug” means a precursor of a designated compound that, following
administration to a subject, yields the compound in vivo via a chemicai or
20  physiological process such as solvolysis or physiological conditions (e.g., a
prodrug on being brought to physiological pH is converted to the compound of
Formuia (1)}). A "pharmaceutically acceptable prodrug” is a prodrug that is not
toxic, biologically intolerable, or otherwise biologically unsuitable for administration
to the subject. lllustrative procedures for the selection and preparation of suitable
25 prodrug derivatives are described, for example, in "Design of Prodrugs”, ed. H.
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
30 carboxylic acid group of a compound of Formula {l). Examples of amino acid

residues include the twenty naturally occurring amino acids commonly designated
28



nor phol i ne, and pi perazine, and inorganic salts derived from sodi um
cal cium 15 potassi um nagnesi um mnanganese, iron, copper, zinc, alum num
and lithium The invention also relates to treatnent nethods enpl oyi ng

phar mceuti%gﬂxﬂﬁgﬁgpt abl e prodrugs of the conpounds Ofﬂgﬁi’%{‘g""%l . The

term "prod a precursor of a designated conpou | owi ng
admnistration to a subject, yields the conpound in vivo via a chem cal or
20 physi ol ogi cal process such as solvol ysis or physiol ogical conditions

(e.g., a prodrug on being brought to physiological pHis converted to the

d of F 1)). A "ph ticall t abl drug" i
or onir gt hat bY BrefbleRet ayfiots a5 el R damcoaraifier BETaiBieo BREPAREe o -
bi ol ogi cal | yisydé&Hbsiné, Pmbtyitastiiry, abralih Heta-bRininee gambieesminoblityris bkt | ve

procedures for the selection and preparation of suitable 25 prodrug
derivatives @irdlippBempaysiping.diomosgnne ormithine pad mathigpinpsytientys” | ed. H.
Bundgaar d, El sevi i ,ﬁﬁg Wl . \Ng an
am no acid resi dulg{dltgaw %gép?)o 5{)@%‘?{%&% al Hﬂ)(?? béwmgbﬁﬁsﬁg%w%'VQ@{% t hree
or four) %nifee srbdxyl gaiupged structukes| of frorpulad|)esdmides aydlkyestars.de or ester

bond to a fr 1L.RO. 0 | A of und of
Formula (1I). g%@r%&easm@gg‘%mr?gqé%sl?édd&wggﬁ ueéﬁlpﬁog]'%(?ghﬁgcfﬁ%ﬂfl)%ﬂﬁ@ urally
occurring anambsecondaryadii@igalkyl) dediegn Seecdnd AP ailihax0i0 6lLOE $03H6-membered

PCT/ US2005/ 047329 by three |letter synbals, as | | 4- hydr oxyprol i ne,

nyalr oxylyoi riseEneHioy O Beterarkinanioiotes o ot AR AP here

bet a- al ani neat |gashe 3Ta NARIGEN latem 2 Préferred aiiddd araefive@irymimeniahgoseri ne,
orni thine and nethi oni ne sul fone, Additional types of prodrugs, may, be

pr oduced!? f or@lkyhBrARYEMIpGS. A8, %H@'kﬂbﬁmiﬁe?-r E&empale ersqf dipigv *_50“
structures oholde &L ak! ¢ RRrHEEFS pRéEnyR! dRdl prf’e'ﬁgﬁéﬁ_salky%fﬂ?&awefér%&es

i nclude those derived Trom anmoni a, pri‘mary CI. 6al Kyl "am nes and secondary
di (G . al kyl ) edefsieciudesmebityiastersarfiradaigs mayaleo be pozpagedrbyrBervadizing free

hoencAe! Pohifb ol ST AR ROSRIRMGRD EhERl g, neLer o o
ammoni a, Cl_difretidddrripbagatatens andphiaseborytoxgmethylixycarbenyly, doflavasy  Exenpl ary
esters Ao LMiobREL L ad BBLH Sk TPAY D GERTOLPIGNS hide, RDFRY! - and
Carbamate derivatives of hydroxy and amino groups may also yield prodrugs.
Carbonate derivatives, sulfonate esters and sulfate esters of hydroxy groups may
also provide prodrugs. Derivatization of hydroxy groups as (acyloxy)methyl and
(acyloxy)ethyl ethers, wherein the acyl group may be an alkyl ester, optionally
20 substituted with one or more ether, amine or carboxylic acid functionalities, or
where the acyl group is an amino acid ester as described above, is also useful to
yield prodrugs. Prodrugs of this type may be prepared as described in J. Med.
Chem. 1996, 39, 10. Free amines can also be derivatized as amides,
sulfonamides or phosphonamides. All of these prodrug moieties may incorporate
25 groups including ether, amine and carboxylic acid functionalities.
Pharmaceutically 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 sailt
thereof. Prodrugs and active metabolites of a compound may be determined
30 using routine techniques known or available in the art. See, e.g., Bertolini et al., J.
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esters include nethyl esters. Prodrugs may al so be prepared by derivatizing
free hydroxy groups using groups including hem succi nates, phosphate
esters, dimethylam noacetates, and phosphoryl oxynet hyl oxycarbonyl s,

foll owing 15 procedures such as those outlined in Adv. Drug Delivery Rev.
1996, 19, wblbes/o7462s bamate derivatives of hydroxy and apgros@esaipsomay al so
yi el d prodrugs. Carbonate derivatives, sulfonate esters and sulfate esters
of hydroxy groups may also provide prodrugs. Derivatization of hydroxy
groups as (acyloxy)nethyl and (acyloxy)ethyl ethers, wherein the acyl group
may be an al kyl ester, optionally 20 substituted with one or nore ether,

am ne or g@@@%ﬂémqm ol aatiiealshbh 86| I PrShA! Soil Tevrasy7aTRaD | S an

anm no aci ster as described above, is al'so usef ul i el prodr ugs.
Pr odr ugs of67; Biagshawss Orug Dew. Beéri&9§d3é.s22ﬂb%?tﬂ’ Bodar, MVJDrUQaGeS Wm 1996,

phosphonart a2 1| BORYREL Pty bio8 ThEBTREEHERe ot SRICMSRRS Ol

i ncl udi ng Bédigt andApplicationl of Rrddexgs, 'Deu@o'eﬁgﬁ landujmaalpn‘tene&(rogsgaard-
Phar maceut | cal I% active netabolites ed in the nethods of the

My, al s S
i nvent i%on.Lasse Al nge ey oM Acrdemie HB'E%’E&? |"‘t?’t'§%j ‘means a phar macol ogi cal |y

active product Tt cERiAAALS SIFbFMUIAA) Wbﬁeﬁ}fph%rrﬁﬁémﬁi‘éﬁﬂl éﬁceB@b’i@'&aﬂts( 1) or
salt thereof. Prodrugs and active nmetabolites of a conpound may be

det er ni necPh@oMageutigaliataentablepiediugseand pbarmaseutisally pstiveemetaboliesar t . See,
T057 40, Gl cBoegter)of e HEHGA R oIl ar PR L g in AT, e
Bagshawe, roethgd®ettheimentienoFhe agentsztayiadusabiddhe rn&(dntlvel)me@oﬁeéor 1984, 13,
224-3 V. e ) Lar sen,
Desi gﬁbanﬁH%gg?ﬁe togﬁ?evgn‘gﬁ)a ggic%%"éﬁfﬁg d sﬁeagﬁé, %st 'i%?ﬂgﬁ?&%%%gsgaar d-
5 Larsen dhroalh inhdisiion oi—lmmlolatlorﬁomm-lpsuahms uabee desctif@d herelineAgensounds of
Forrmula (1) and thej maceuti ca acceptable salts, pharnmaceutically
accept abl ﬁ%@ghe EB &%?TF%&%PH/‘S%@??\?Q %ﬁ‘@?g&ﬁt?r ites (collectively,
"agents") r@hrdd?@teﬁfaﬁli@éﬁah\fwaﬂbetﬂésﬁhﬁlaﬂﬁ@‘r@bnﬁ&dﬁﬁ@é‘l inhibitors in the

nmet hods of the jnvention. The z%qgents may be used in the inventive nethods

for 10 the tr _egt"ﬁ@ﬁ{a%meﬁl“'@@/@?ﬂ tnsofisegsascand disatfers sideankieyes, or
di sorder s gakflispepHisorders, eating disorders, inflammation, multiple sclerosis and other

movement disorders, HIV wasting syndrome, closed head injury, stroke,

Alzheimer's disease, epilepsy, Tourette’s syndrome, epilepsy, Niemann-Pick

disease, Parkinson's disease, Huntington's chorea, optic neuritis, autoimmune

uveitis, symptoms of drug withdrawal, nausea, emesis, sexual dysfunction, post-
20 traumatic stress disorder, or cerebral vasospasm.

Thus, the pharmaceutical agents may be used to treat subjects diagnosed
with or suffering from a disorder or condition mediated through FAAH activity. The
term "treat” or "treating” as used herein is intended to refer to administration of an
agent or composition of the invention to a subject for the purpose of effecting a

25 therapeutic or prophylactic benefit through modulation of FAAH activity. 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

30 treatment, such as a human. “Modulators” include both inhibitors and activators,

30



t hrough inhibition or nodul ati on of FAAH, such as those described herein.
Agents according to the invention nmay therefore be used as an anal gesi c,
neur opr ot ect ant, sedative, appetite stinmulant, or contraceptive. Exenplary

medi cal condj 1] ...di seases, and di sorders include anxieg 15 i.n, sleep
di sorders, g&’ﬁoﬁﬁg%ﬁngorders, i nflanmation, nultiple scl e‘r’%ﬁpg"g\sﬁ‘g?ﬁ?her
novenment disorders, H 'V wasting syndrone, closed head injury, stroke,

Al zhei ner' s di sease, epilepsy, Tourette's syndrone, epilepsy, N enmann-Pick
di sease, Parkinson's disease, Huntington's chorea, optic neuritis,

autoi mune uveitis, synptons of drug w thdrawal, nausea, enesis, sexual
dysf unct i on, wheret"inbibitorsi uefer fcccaopmpels dhvat dedmase opreventeibadlivalteasospasm Thus,

Suttorng £ rdaneneteE 8Fakin RlelR FRE ket br ARG AR ERBERE R 1 e
term "treat"compdundeathatigirease, ustvhid daciiitatd, Sensitizenstash-tegulaté EAAHO

adm ni stration of .an- agent or conposition of the invention to a subject for
the purpose PPrEFHULYS z?fgi‘”éy'-ZS t herapeutic or prophylactic benefit through

nodul ati o of FAARcafdingly,tttle inVeRfdH fethted RGhEHRES bfeuﬁh% tHOphaARkb@ical i ng,
alleviating, inhibiting the progress of, |essening the severity of, or

preventing a2@fniedescribgd berairpto ¥ratsyhigrisidiagnosed yib a5 suffering fre@nt ons of
such di seas eyisgigsPbikindftion i Bdlatol oK FAREadiifp babh BRJuhabh OaiRf  FAMH
activity. The term"subject” refers t0 a manmal i'an patient | eed of such
30 tr eat nent sleeudisorders eating disordens inflamymation, nc monemisot disordrrstietdr s and
activators, mﬁ@ té%f?qugé 74025 PCT1US2005/097329 where "inhibitors" refer
t o compounds ] ecrease, prevent, inactivate, desensitize or

down-r egll at e FAAymeptpme s disease satds aretintendedito"tacincivded withindhe scapenpounds
t hat increasef acti)/ate ensitiz up-.regul at e FAAH

" . facilitate, . or
expr essi on of JEHAG? ??ﬂd.'t'%‘sAﬁ'EBFrd%r%Qr é',se??‘%s' i E%ﬁ’ﬁ e R MAY 8% net hods of
using the phggsaRet wittlariigeideasdsand disetliehs rapdmaypintivdatvafiody ect s
o G g e B e S A e Ao o s 2
i nfl ammat i 0ngccRFdiR@PIEIRB MveRtis® réfide dafcér pain, PdstdpatRive Paf, &1 itdkt pain,
15  spinal cord injury pain, visceral hyperalgesia, thalamic pain, headache (including
stress headache and migraine), low back pain, neck pain, musculoskeletal pain,
peripheral neurcpathic pain, central neuropathic pain, neurogenerative disorder
related pain, and menstrual pain. HIV wasting syndrome includes associated
symptoms such as appetite loss and nausea. Parkinson's disease includes, for
20 example, levodopa-induced dyskinesia. Treatment of multiple sclerosis may
include treatment of symptoms such as spasticity, neurogenic pain, central pain,
or bladder dysfunction. Symptoms of drug withdrawal may be caused by, for
example, addiction to opiates or nicotine. Nausea or emesis may be due to
chemotherapy, postoperative, or opioid refated causes. Treatment of sexual
25 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.
30 In a treatment method according to the invention, an effective amount of a

pharmaceutical agent according to the invention is administered to a subject
31



10 Synptons or disease states are intended to be included within the scope
of "medical conditions, disorders, or diseases." For exanple, pain nay be
associated with various di seases and di sorders, and nmay include vari ous
etiologies. Illustrative types of pain treatable with a FAAH nodul ati ng

agent ace@még4se the invention include cancer pain, popskapiHsiove pain,
@ tract pain, 15 spinal cord injury pain, visceral hyperal gesia, thalamc
pai n, headache (including stress headache and m graine), |ow back pain,
neck pain, nuscul oskel etal pain, peripheral neuropathic pain, central

neur opat hi ¢ pai n, neurogenerative disorder related pain, and nenstrual

pai n. H V $\fekihg FroRy 8iI0diagiodel st RRAE dis@fbe, iBRIcP BF coitfiflorASafPpeti te
| oss and nausea. Parkinson's di seas€ |ncludes, for 20 exanpl e

| evodopa- i efest® arpeunthaenss amamauns at dege suflidien|te geaeralipbring abgut i ncl ude

t reat ment Eﬁz_ql@,- e : ' [ ntral pain, or
bl adder dy@%lﬁmﬁ&aymg gﬁéro??Qﬁphcgbémﬂﬁfﬁgf%’é\g%ﬁ%ﬁE& e%Q dggﬂgrgd by, for
exanpl e, aldedtoenbn to opiates or nicotine. Nausea or enesis nay be due to

cherrot her apy, RARLANELALLNE orBbs0PL A Ll SthEBSER N ILARNIERY pe! Soxu!

25 dysfunction e i nprovi 0 or delaying ej
Tr eat nent adcertaimed dy rontine methode stcteas madeling, doke esvalatidrestpdigs @or der s

i nclude, faqgr.e | e sl eep apnea, .jnsomi a,. apnd, di sorders calling for
treat ment QIR RIS ghe oY A Bl ConsitpRaRTofing Bctase €9+ TismeRe 8 Eat i ng
di sorders joifd sfRImihBiraforfomdreg de@ing the pRarmaRRRkliéLof the agert @fd ated with a
di sease such as cancer or HHV. infection/AIDS. 30 In a treatnent nethod

accor di ng $yefityeand&AuRse ¢fthe disoedear OF conaitinniimujects prayiavhac@igangl agent

accor djgng ethl vORehifh s Hngit q bj 6/ 074025
PCT/ UCSHZU(;OSt}hgz Zglerg\sbg ffa?i ﬁ%‘ ff}g{rﬂborﬂaéﬁgﬁ‘ggeﬁag@hg@?wﬁ éﬂ%ﬁﬁeﬁpﬁl sease,
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15 dosage amount is from about 0.05 to about 7 g/day, or about 0.2 to about 2.5
g/day.

Once improvement of the patient’s conditions has occurred, the dose may
be adjusted for preventative or maintenance treatment. For exampie, the dosage
or the frequency of administration, or both, may be reduced as a function of the

20 symptoms, to a level at which the desired therapeutic or prophylactic effect is
maintained. Of course, if symptoms have been alleviated to an appropriate level,
treatment may cease. Patients may, however, require intermittent treatment on a
long-term basis upon any recurrence of symptoms.

in addition, the agents of the invention may be used in combination with

25 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

30 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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route of adm nistration or drug delivery, the pharmacokinetics of the agent,
the severity and course of the disorder or condition, the subject's
previ ous or ongoing 10 therapy, the subject's health status and response to

drugs, and e | nt of the treating physician. An e ) eisin
t he range o%:’r"hézqdjg%gut 0.001 to about 200 ng of agent E@%%B%%qggbj ect's
body wei ght per day, preferably about 0.05 to 100 ng/kg/day, or about 1 to
35 ny/ kg/ day, in single or divided dosage wunits (e.g., BID, TID, QD). For
a 70-kg human, an illustrative range for a suitable 15 dosage amount is from

about 0.05 to about 7 g/day, or about 0.2 to about 2.5 g/day. Once
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with an agent of Formula (1) or included with such an agent as an

addi ti onal a&9X2) inhifiters. and npproxen), Babarardin: pregabalipafiar@delon according to

the inventi ofeetdMindBh&x SRl f2b)in. EMPOdi nent, addi tional active conpounds are
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di sorder, orindéergisas pfiarmaceatidal carhpasitioregf the inventian comprisese apfdfiectey (e. g.,

D et 0 < OB o AR RR VRS B BT O o
si de ef f ect spharmadesticafy acddpeableaxdipiest. dose of 5 the agent according to the
| nventi o1n5. 'n oneA léﬁa?r%géﬁtiicgl?y aecrcrztéggibﬂa‘e&dpignt" refers to a substance that is not
toxic, biologically intolerable, or otherwise biologically unsuitable for administration
to a subject, such as an inert substance, added to a pharmacological composition
or otherwise used as a vehicle, carrier, or diluent to facilitate administration of a
pharmaceutica! agent and that is compatible therewith. Examples of excipients
20 include calcium carbonate, calcium phosphate, various sugars and types of
starch, cellulose derivatives, gelatin, vegetable oils and polyethylene glycols.
Delivery forms of the pharmaceutical compositions containing one or more
dosage units of the pharmaceutical agents may be prepared using suitable
pharmaceutical exciplents and compounding techniques now or later known or
25 available to those skilled in the art. The compositions may be 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
30 suppositories. Preferably, the compositions are formulated for intravenous

infusion, topical administration, or oral administration.
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conposition according to the invention may contain one or nore additional

active ingredients selected fromopioids, NSAIDs (e.g., ibuprofen,
cycl ooxygenase-2 (COX-2) inhibitors, and naproxen), gabapentin, pregabalin,
tramadol, acetam nophen, and aspirin. 10 The agents of the invention are

used, al OW% ' ﬂ 2%orrbl nation with one or nore ot he_r ﬁﬁkﬁt\ég%é(?%a di ent s,

formul ate ar maceut i cal conpositions of the inventio euti cal
conposition of the invention conprises: an effective anount of a
pharmaceutical agent in accordance with the invention; and a
pharmaceutically acceptabl e excipient. 15 A "pharnmaceutically accept abl e
exci pi ent"” tance that i toxic, biolo
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those skil]Jed in the art. The. conposiions nma e adninistered,in the
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by inhal apneeervatTm ag"eemrsttuta@re irat rb@rsnmt:htdresdmurmantj daﬁiﬂjrﬁharbo@léw?m es,
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admini stration. 33 WO 2006/ 074025 PCT/ US2005/ 04732 or al
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prepare the ora ositions ent's or mu ate
dosage of , acid are smtable disintegrating agents Binding agents may include starch and

15  gelatin. The lubricating agent, if present, may be magnesium stearate, stearic
acid or talc. If desired, the tablets may be coated with a material such as glyceryl
monostearate or glyceryl distearate to delay absorption in the gastrointestinal
tract, or may be coated with an enteric coating.

Capsules for oral administration include hard and soft gelatin capsules. To

20 prepare hard gelatin capsules, active ingredient may be mixed with a solid, semi-
solid, or liquid diluent. Soft gelatin capsules may be prepared by mixing the active
ingredient with water, an oil such as peanut oil or olive oil, liquid paraffin, a mixture
of mono and di-glycerides of short chain fatty acids, polyethylene glycol 400, or
propylene glycol.

25 Liquids for oral administration may be in the form of suspensions, solutions,
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,

30 hydroxyethylcellutose, carboxymethylceilulose, aluminum stearate gel and the

like); non-aqueous vehicles, e.g., oil (for example, aimond oil or fractionated
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e.g., fromabout 0.05 to about 50 ngy/kg daily, or from about 0.05 to about
20 5 ng/ kg daily, or fromabout 0.1 to about 10 ng/kg daily. Oral tablets
may include the active ingredient mxed with pharmaceutically acceptable
exci pients such as inert diluents, disintegrating agents, bindin ents,

| ubri cati ngVAYEAYY %S weet eni ng agents, flavoring agents, PEEP80P *g':‘azgents and
preservatives agents. Suitable inert fillers include sodiumand cal ci um
carbonate, 10 sodium and cal ci um phosphate, |actose, starch, sugar, gl ucose,
met hyl cel lul ose, nmagnesium stearate, mannitol, sor bi tol, and the liKke.
Exenplary liquid oral excipients include et hanol cerol wat er and the
like. Starchcogasmtilgnopyigye stycoldethyl qlmnw or watﬁrmfﬁwaawwséfoy@asa@p@,
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coconut oil), Eropylene glycol, ethyl alcohol or water; preservatives (for
exanpl e, 15 pg/kg/minute of agent, admixed with a pharmaceutical carrier over a period

ranging from several minutes to several days.

For topical administration, the agents may be mixed with a pharmaceutical
carrier at a concentration of about 0.1% to about 10% of drug to vehicle. Another
mode of administering the agents of the invention may utilize a patch formulation

20 to affect transdermal delivery.

Agents may alternatively be administered in methods of this invention by
inhalation, via the nasal or oral routes, e.g., in a spray formulation also containing
a suitable carrier.

Exemplary agents useful in methods of the invention will now be described

25 Dby 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

30 may be necessary or desirable to employ, in the place of the ultimately desired
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met hyl or propyl p-hydroxybenzoate or sorbic acid); wetting agents such as

l ecithin; and, if desired, flavoring or coloring agents. The agents of this
invention may al so be adm nistered by non-oral routes. 5 For exanple, the
conpositions may be fornulated for rectal adm nistration as a suppository.
For par enfy@edsi0d§2s | ncl udi ng i ntravenous, intranuscul géypsdofddsapgritoneal

or subcutaneous routes, the agents of the invention may be provided in
steril e agueous solutions or suspensions, buffered to an appropriate pH and
isotonicity or in parenterally acceptable oil. Suitable aqueous vehicles 10
include R nger's solution and isotonic sodiumchloride. Such forms will be
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temperature.

15 SCHEME B:

(\2,02 Ar'NCO H O'Qz Ar'NHCO,Q" (\Z,Qz
HN._ ATl i N
V) (V1) (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 CHAr or a nitrogen protecting
20 group Q* when Z is N. A compound of formula (V!1) is obtained by reacting a
compound of formula (V) with a compound of formula (V1) 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. Altematively, a compound of formula (Vi)
25 is obtained by reacting a compound of formuia (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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substituent, a suitable group that may be carried through the reaction
schene and replaced as appropriate with the desired substituent. Unless

ot herwi se specified, the variables are as defined above in reference to
Formula (1), SCHEME A: CICO2QL 5 Ar' NH2 Ar' NHCO2Q  (I1) (I11) (1V)
Referring t¥O3HA#2A  a conpound of formula (1V) may beP@HYRPHEHTHY
reacting a conpound of formula (11) with a conpound of forrmula (111), in
which QL represents an aryl group, under chloroformate condensati on
conditions. In a 10 preferred enbodiment, QL is substituted or unsubstituted
phenyl, and the reaction occurs in the presence of a base in a solvent at a
t enper at ur e T200%8.0n@ pasti@darty, prefenred grabddimahta'ys pharfybranddhe demtiomint , QL i s

B ot or oot i erREaE o8 P erblave BacRE & S0 Sem Phimer ature. 15 SCHEME
Bz ~Z @%%& rZ-Q ~rINHCO2Q- ~ 22 @ HNJ Ari'N~-Nv HN,,, 0 (V)

(VI) (Vi) ( Referring to Schene B, a conpound of formula (VII) is
prepared froma conpoalyng @f formula (V). The group Q2 is either CH2Ar2 or a
0

ni trogen protectimy roup @B when Z XA und of TRfMmala (M) is
obt ai ned by reggi Nh\/?orrpouad—-ga‘- f?_{@ (V) Ma cor thd of formula
(VI') under isocyanafe addition condi In a preferfed &rbodi ment, the
reaction is perfornéd in a solvent at a tenperature fromO Cto 100 C
Preferred conditiof®) enpl oy dichlorone{Xiane at Hm t enpertil)re.

Al ternatively, a conpound of fornmula (VII) 25 is obtained by reacting a
conpound of fornmula{(V) with a conmpound of formula (IV) under aryl

carbanmat e condensatijon conditions. In a preferred enbodi nent, the reaction
takes place in a soltvent at a tenperature fromroomtenperatfure to

NH N AR
ArVuTN\) Ar'CHO ArV:\H/O -~ HQN/\NZ
0 0
(XIV) (X (XV) (XVI)
Referring to Scheme C, a compound of formula (XV) is prepared from a
10 compound of formula {Xi). A suitable protecting group Q® compatible with the
transformations in Scheme C is selected. Preferably, Qis tert-butyl-carbamoyl.
A compound of formula (X) is obtained by reacting a compound of formula (X!)
with either a compound of formula (V1) or with a compound of formula (IV) as
described in Scheme B. An amine of formula (XiIV) is obtained by deprotecting a
16  compound of formula (X) with a reagent under suitable Q° deprotection conditions.
In a particularly preferred embodiment, a compound of formula (X}, in which Qis
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
20  (XI) under reductive amination conditions in the presence of a reductant such as
sodium triacetoxyborohydride, sodium cyancborohydride, or phenyisilane 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

25 rate of the reaction and/or reduce the formation of bypoducts. In a particularly
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36 WD 2006/ 074025 PCT/ US20051047329 120 C. In a particularly preferred
enbodi nent, Q is phenyl, and the reaction is perforned in DMSOin a

m crowave reactor at 100 C SCHEME C. 3 HIN @ Ar2CHO |l NAr2z Arl,NON c
HN2 @GB.NJ 5 (X) (XE) (XI1) (Xt11) 1 2 NHNA2r INAz HArl ' NY Ar2CHO
ArIN Il u NF HN OO0 (XIV) (XI1) (XV) (XVI) Referring to Scheme C, a
conpound &O?OB?IWPZS (XV) is prepared froma 10 conpouR§TER2¥0§ 8% (x1). A
suitabl e protecting group B3 conpatible with the transformations in Scheme C
is selected. Preferably, @B is tert-butyl-carbanoyl. A conpound of fornula
(X) is obtained by reacting a conpound of formula (Xl) vvith either a
conpound of fornmula (VI) or wwth a conpound of formula (IV) as described in
Schene B. Pi¢ %mech@nbpdlmﬁnwalumnapetpsylzmiwdﬂ@a "b?Cd?elaremté@qur@ rgonms
conmpound of nf,ngr & (X) with a reagent under suitable B deprotection

condi tions. n a particularly preferred enbodi nent, a conpound of fornula
(X), in which (Btdrsatively; a-conpplnd af foamolal (XIii)ds obtameddny\matningtmereal hydr ogen

hl ori de i t A
compound oroTBf 87588 P BB oo W AR o) R RUEIRET ° of M 5
(XIV) vet hamlrmunp@unditmnis dooutlinel ﬂﬁsveXIAI gompuled of éotoeda Wlamomamem
conditions_in the gsence of a cta sodi ym "
et acet oxy Bereind S H8BER pompRylfBiraH (RiGndg aohiihg) o conpltions,
sol vent Suaﬁl]ge@crﬂSHE,abBﬁE ABGMpoUE(Hbﬁfm@hglae(b(mmd)btamedd:yeéémlng%t her ﬁt a i
t enperat ure se of a pr er or, catalyst with acidic
chglr) acter EQIEHm&dO%fC%aHWHﬂ&(gi I“f'tg edtgﬁb? QQ@QOE'P‘?WQEOHBRVI 4 %8‘!’%@ may i ncrease
the compound of formula (V1) as described in Scheme B.

10 SCHEME D:

N x ArPCH,0H e AP
a | SoH — N | 1o7

04,N\) P Q,,,N\) 2

(XVII) (XVIil} (XIX)
Referring to Scheme D, a compound of formula (XIX) is prepared from a

compound of formula (XVH1), in which Q* is either CONR'Ar" or the nitrogen

15  protecting group Q3. A compound of formula (XVIl) is prepared in analogy with
Scheme C. A compound of formula (XIX) is obtained by reacting a compound of
formula (XVI1) with a compound of formula (XVIil) under Mitsunobu conditions in
the presence of a phosphine such as triphenylphosphine or polymer supported
triphenyl phosphine, and an azodicarboxylate such as DBAD or DEAD, in an

20 organic solvent such as DCM, THF, and the like.
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25 rate of the reaction and/or reduce the formation of bypoducts. In a
particularly 37 WO 2006/ 074025 PCT/ US2005/ 047329 preferred enbodi nent,
sodi um triacet oxyborohydride in DCE is enployed at room terrperature
Alternative{‘y a conmpound of forrmula (Xl I1) is obtained e/ reactin

conpound of MOARHY40%¥x1) with a conmpound of formula (X I SCTHRIPS M ct| ve 5
am nation conditions as outlined above. A conpound of formula (XVI) is
obtained by renmoving @B froma conpound of fornula (XI11) under
deprotection conditions as described above. A conmpound of fornula (XV) is
obtained by reacting a conpound of forrmula (XVI) with either a conmpound of
fornmula (1V)SGHEME k: a corrpound of formul a (VI) as descri bed in Schene B.

10 SCHEME D. N \ Ar3CHZ ra Q. 111) (XX
Referring to Schene D, l\)ﬁ\-rpo pind. ﬁ bP‘f‘?ﬁ*l)% ( IX) |s pr ed froma
conpound of formula ( in } " or the nitrogen

15 protecting group A conpound of fornula (XVII) is prepared in anal ogy
with Scheme C. A conpoundXUﬂ formula )X) is obt(XXHed by reacting a
conpound of formula (XVII) with a conpound of forrmula (XVII11) under

M t sunobu conditions in the presence of a phosphifne such as

tri phenyl phosphi ne or pol yner supported tri phenyll phosphi ne, and an

azodi car boxyl at e such as. DBAD in an 20 ofgani c solvent such as DCM
"THF, and the |ike. r@ MO fO §g25 PCTARS2005/ 047329 SCHEME E: Q4 N\
Ar49(OH)Z rN i\ 6 ArQ4/NQ;J/|10 (XVIT) (XX (XX )

5 {(XVIl) (XX11)
Referring to Scheme E, a compound of formula (XVI1), where Q* is either

CONR'Ar" or the nitrogen protecting group @3, prepared in analogy with Scheme
C. is converted to a compound of formula (XXI). A compound of formula (XXi),
wherein Ar' is a moiety Ar® as defined in Formula (1) and is directly bound to the

10 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 friethylamine in a solvent such as DCM or DCE. Alternatively, a
compound of formuia (XXl), in which Ar* contains an sp3 hybridized carbon atom

15  directly bound to the linking oxygen atom, is prepared by reacting a phenol (XVIl)
with a compound of formula (XXI1) under Mitsunobu conditions as described in

Scheme D.
SCHEME F:
’\O Ar"sozm N
Qdf o N /\O@sow
20 : (XVII) (XXM (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 Aris a
moiety as defined for Formula (1}, with a compound of formula (XXIil), in the
presence of a base such as pyridine or triethylamine in a solvent such as DCM at

25 atemperature from 0 °C to room temperature.
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Ard0H . ND OHX 5 (XVIT) (XXIl) Referring to Schene E, a conpound of
formula (XVI1), where 4 is either CONR Ar' or the nitrogen protecting
group B, prepared in analogy with Scheme C, is converted to a compound of
formula (X)U). A conmpound of formula (XXI), wherein Ar4 is a noiety Ara as

defined ip, F la.(l) and is directly bound to the 10_J.i.nking Qxygen atom
IS obtai n@é’%@%@@étl ng a conpound of formula (XVII) M{I#ﬂgi”"%%“%ﬁi c acid
(XX) in the presence of a drying agent such as powdered 4A nol ecul ar
sieves, a pronoter such as copper(ll) acetate, and a base such as pyridine
or triethylamne in a solvent such as DCM or DCE. Alternatively, a conpound
of formul a éﬁgk’i in which Ar4 contains an spa hybridi zed carbon atom 15
directly bo BSt he i nki ng oxygen atom is prepared by reacting a phenol

(XVIl) wth a compou f a 1) und obu. gendi tions as
described in Schemel D. SCHEME_£: Aéé’ﬁ—.N | i [odYar 3B OSOpAr3 Q Q 20
(XVIT) (XXI'11) (>qga><))' ef € ng to Schemh‘*F[*‘\a)co nd of fornmula (XXIV),
where Q4 is defined as above, is obtained by reacting a conpound of fornula

(XVI1), where Ar 3 is &XVimi ety ast@eflined for FBPRIDa (1), with a conpound
Criethyl am ne I amogi Seffemd F SbipdlindbrSFRAS LORVESWRE QLBS 07¢ (o 1 oom
t enper @& urdefined @is\abo2e @6d Whee28r°PETs Uehaatioo Fagada (BdsBbEIRI G N | '] Ar 3X
~N A3 N (f'éscrig'ed 8 Scheme C. Compound (XXV) is converted to a compound of formula

(XXVI) by reaction with a compound of formula (XXVI), in which X' is iodo, bromo,

chloro, or trifluoromethanesuifonate ester, under Heck conditions in the presence

of a palladium source such as palladium(li) acetate, a phosphine ligand such as

10 triphenylphosphine, an optional promoter such as tetrabutylammonium chloride,
and a base such as aqueous potassium carbonate in a solvent such as DMF.

SCHEME H:

(XXVII (XXIX) (XXX)

Arx!

K\N’\@; ——J
15 A
{(XXX1) (XXV1)

Referring to Scheme H, a compound of formula (XXX), where Q* is defined
as above, is prepared from a compound of formula (XXVIll) or (XXXI), 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, Pdy(dba);, Pda{dba);*CHCl3, Pd(P'Bus)s, Pdx(dba)s*CHCIy/
Pd(P'Bus)., Pd(OAc),, Pd(PhCN),Cly, or PdCl, and a base such as triethylamine,
25 DIEA, di-iso-propylamine, sodium carbonate, potassium carbonate, or cesium
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R

(XXV) (XXV1) (XXVIl) Referring to Schenme G a conpound of formula (XXV), ,
where Q4 is 5 defined as above and where Ar3 is as defined for Formula (1),
i s obtained as described in Scheme C. Conpound (XXV) is converted to a
conmpound of forrmula (XXVIl1) by reaction with a conpound of fornula (XXVI),
in which X1W%@20068H802%r ono, chloro, or trifl uoronet hanePGITUSAWEE4782% er ,
under Heck conditions in the presence of a palladiumsource such as

pal l adium(l1) acetate, a phosphine |Iigand such as 10 tri phenyl phosphi ne, an
optional pronoter such as tetrabutylamoniumchloride, and a base such as
aqueous potassium carbonate in a solvent such as DW. SCHEME H N 3 -Af 3
4, t ~ X 4_NJ carbonate in @eSilent sudhXad RHF ( DME), diokanéDCE, IZJCN wruer@(XMU) ( XXV1)

Referrlngto Schepe H, a co oun?{of forrmlaé)(iiq()% ? is defined as
above, is pr éE@PBW"?@B%‘WE&Pﬁ%ﬁ a9 °¢ & ALY 3 lUSE P 8Pbimpy‘etr&ch
avai | abl e frgnbﬁt.tﬂwa ﬁbgmdumn%m g’bypogﬂhﬁé‘ﬁgéﬁds@ﬁh%@@@ﬁa ofr e

defined as 20 descri be ove conpoun i's prepared by
reacting a ©¢Bphunay be neesssaryor(desivable) Awr!ttuhnallycmmm vedter ay aul a (XX X)

nder Sopo nin
ottty subn asbilch FddeBiReth dhei SRERReR! 8 HMABE AHIVGRBALD B0,
PdZEI dba)?CHCéLﬁ/l Rﬂkﬁrﬁamacdﬁmo@ﬁd)ozformﬂm A p@pamd thl(é]aﬁt:rggwal ? base
such as trie am i SO 0 m_car bonat e,

ot ase um caPBORADRY StoRRuE R HG FaBbai STl fue TR BsER0A 500

car bon_at e_ins@nagés;ﬁatcoaumbnﬁs THF, DME, di oxane, DCE, DCM toluene, and
acetonitrile at a tenperature fromO Cto 100 C. The use of

subst oi chi omgSiOHEMEqQuantities of a copper salt such as Cul and phosphi ne
| i gands such as PPh3 or P( Bu)3 nay be necessary or_desirable.

Additional ly, the usq/\fN eT\__as a ASH (\ \__ Ar®
10 a*-N 7 Y N
(XXXII) (XXX (XXXIV)

As depicted above, a compound of formula (XXXI1), where Q* is defined as
above, prepared in analogy with Scheme C, is reacted with a compound of
formula (XXXI1) in the presence of a base such as sodium hydride, and a

16 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
PhsP” AR s
03'N - Qa’N —
OOXXV) XXXV XXXV
v o AT
Qa,N Hg\ Ar1" T
0]
OCXXVIIN (XXXIX) (XL)

Referring to Scheme J, a compound of formula (XL) is prepared from a
20 compound of formula (XXXV), in which Q*is a 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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5 cosol vent may accel erate the reaction and prevent the formation of

byproducts. Alternatively, a conpound of formula (XXX) is prepared by

reacting a conpound of formula (XXXI) with a conpound of formula (XXVI)

using Sonogashira conditions. SCHEME I: NI / XI ArB3SH QNI Ara 10 O4

4. N (XXX | XXXLL1) (XXXI'V) As depicted above, a conpound of formula

(XXXI'1), W@P(&m@fn?s defined as above, prepared in an Q%BVOWO[‘W%Chene C

is reacted with a conpound of formula (XXXII1) in the presence of a base

such as sodi um hydride, and a 15 pal |l adi um source such as

tetraki s(triphenyl phosphi ne) pal l adium(0), in a solvent such as n-butanol,

at a tenperature fromroomtenperature to 116 C. SCHEMEJ: + Br(r) ~O Ph3Pr2
~' Ar2  a@Bmercal spurceixmay (bepepared fearova isiitablabromide, algohol, H N HN Ar~' N N

(
(X001 11) LX) ol ' . , nd of lla (XL) is
pr epar ed far(Jom gé g&fﬁ%rﬁ%é%&%@ﬁ?@ﬁ%ﬁfégﬁ%ﬁ 'ﬁgﬁ@mﬁﬁc%‘%g"é@n 0r%:i trogen
pr ot ect i ndommoa POV is preperea by Geating 48ompopad obfoemuiat{KXXW8 withogesses
outlined in Scheme J is se]lected, e.q. en 0 nd of formula
ooy - mipsBeughas SRty REEs i1 sofeditsor s HeifvRS D eglnerdo
comer gi alwihod EGRpSlind&foRsulR IPERAV E dA kbpoand of fordlia (doomieas al cohol
al dehyde, or other precursor follow ng nethods known in the art. A conpound
of prepared by treating a compound of formula (XXXVI]) with a catalyst such as

piatinum(l!) oxide in solvent such as methanol in the presence of 10-100 psi

hydrogen gas. A compound of formula (XXXIX) is prepared by reacting a

compound of formula (XXXV!1l) with a reagent capable of removing the protecting

10 group Q°. In a preferred embodiment, in which Qis benzyl, suitable conditions

include a catalyst such as palladium on carbon in a solvent such as ethanol in the

presence of 20-100 psi hydrogen gas. A compound of formula (XL) is prepared

by reacting a compound of formuta (XXXIX) with either a compound of formula

(IV) or a compound of formula (VI) as described in Scheme B.

15
The following specific examples are provided to further illustrate the
invention and various preferred embodiments.
Examples
20 Chemistry:

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;

25 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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formula (XXXVI1) is prepared by treating a conpound of formula (XXXVI) with
a base such as sodium hydride in a solvent such as DVSO fol | owed by
treatment 5 with a conpound of formula (XXXV). A conpound of formula
(XXXVI'11) is prepared by treating a conpound of forrmula (XXXVI1) with a
catal yst sud¥D 26/0302%t i nun(11) oxide in solvent such as mreruamnes/oi7se he
presence of 10-100 psi hydrogen gas. A conpound of fornmula (XXXIX) is
prepared by reacting a conmpound of forrmula (XXXVI11) with a reagent capable
of renoving the protecting 10 group @B. In a preferred enbodi nent, in which
@ is benzyl, suitable conditions include a catalyst such as palladi um on
carbon in a grkNeirayHals 3pe&iMEter GridikRE 0. PloCRRNE ScétbnitlleNaterR 1oy dr ogen
gas. A conpound of formula (XL) is prepared by reacting a conpound of
fornul a ( Xxxirfyorgaceticeacitgves 8dBitpound of fornula (IV) or a conpound of
formula (VI) as d L Li SRy j bl xanpl es
are provided to flg@t8 %%?ﬁlg[\‘f"gggﬁ attla t EglUﬁﬁn%EﬁT%@ﬁL@ﬁJ%afﬁﬁdé%ggg erred
enbodi nent s. silicaggll elstin@@iticRdwiNitsrin MdOH/BIMI ni ng t he characteri zation data

described.in the gx bel ow, ., t.he. folldow n | vtical. protocols were
fol | oned %s i ndi c@?g%%e%?@p‘%?r t@%#%%ﬁfgﬁ“ﬁgééﬂﬂ'@ ?ﬁg‘%"%@fﬁyor med under
the fol | ow npnizatiod (ESIP ms¢itHen pbsitiveeort nedative mudes as Gadicated. Waters Xterra

C-18, 5 m 19x50 25 Flow rate, 30 m n;  Detecti =

G adi et 50 1o 1V SEHERIrB e PhiEIRN QN SHGT Boparapedel VXK 300 Pibe WHa)
Anal ytical Rey&dtoptbtéhasR folthst ofase AeNVR BBE BEMR|s: chémical SiaRiM pm
conditions: Instrunent, Shimdzu; Colum, Princeton SPHER HTS, m 3x50

nm Fl ow r at down fieldafithetetraarediavisiigRe refetpmce tmultiplicityo COHRIAY CONHBRN Han AQA
42 WO 2096/ 0¢40; H-AS2005/ 047329 el ectrospray mass spectroneter;

G adi ent ,%0. %’ét@@fgﬁ%@cet onitrile/water (0.1% trifluoroacetic acid) over 8
m n. Unl ess ot herWheee sqletidnsiard "carnceoinated’h thayeare goagdnirafedsoparétanned on

evaporator under reduced pressure.
Examples 1 through 17 describe the synthesis of intermediates used to
prepare certain compounds of the invention.

15 Example 1: 4-Phenvlcarbamoyl-piperazine-1-carboxylic acid tert-butyl ester

(intermediate}

(o)
H (‘\N/U\OJ<
N

o
O
A solution of piperazine-1-carboxylic acid tert-butyl ester (114 g) in DCM
(500 mL) was cooled in an ice bath and treated with phenyl isocyanate (65 mL).
20  Aiter 1 hour (h), the bath was removed. After 15 h, the resuiting 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 [~ NH

©,N\g,m\)
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silica gel, eluting with 2 MNH3 in MeOH/ DCM 5 Mass spectra were obt ai neq
on a Finnigan AQA using electrospray ionization (ESI) in either positive or
negative nodes as indicated. NVR spectra were obtained on either a Varian
nodel VXR-300S (300 MHz) spectroneter. The format of the 'H NVWR data bel ow
Is: chemcal shift in ppm down field of the tetranethylsilane reference
(nul ti pl i¥PEPS/ZHEDI i ng constant J in 10 Hz, integrat i%ﬁﬂlsz‘m@ﬁ@%ol utions
are "concentrated", they are concentrated on a rotary evaporator under
reduced pressure. Exanples | through 17 describe the synthesis of

I nternmedi ates used to prepare certain conpounds of the invention. 15

Exanpl e 1: 4-Phenvl car banovl - pi perazi ne-1-carboxylic acid tert-butyl ester

i nt er medi at e) Hmtqufd-pmmﬁarmw-gbamﬁwﬂ-Qa%emwiacé,d terticdtoxyl i ¢ aci d

L1 cat od werle ioah Madh 1) Re¥iealh i 24TRCFATE0 (164 By, ARePRRR T o

renoved. Afi¢ mEsultifglsuspersionesad diluted with tEyCe(Wasand fillered. ethesadlid Was sol i d was

washed with dichlor x100 nL Lving .the tit onpound as a
Whi te. amovpiBed PUBERED (05l 6818 vAbla, ailind fnue Bomst i e o
phenyl gm dig(pavidr wedi Riritjionet! bebirbddDEM @08 3nl\WEnd0MB4 G4RABI (400 mL.). _
PCT/ US2005/ 047329 A sol ution of 4-phe%c%§§m)yl -apl perazi ne- 1- car boxylic
aci d ter t -IH§AAUERYS BRaseswRyPractagtwith PEM {2x48Q mlde dheraprinphbasasicl in Et 20
(164 ). wihé ebmbfhel, dridd@gSON! ddd\ebriRenPaea ! Gtingase fid edRfowtd 4s &t 20 (1 L)
and filtered. The SOiId was  washed with Et20 (3x100 m -) and dried in
vacuo, gi Whitg amarpheus sabidd2é 9132 g). 5 This powder was partitioned between
DCM (400 m -) and 10% aq. KOH (400 nl). ) o
Example 3: 4-(4-Fluoro-phenylcarbamovyl)-piperazine-1-carboxylic acid tert-butyl

10 ester (intermediate)

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

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

H [ NH
o
15 F

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-benzvl)-piperazine-1-carboxylic acid tert-butyl ester

(intermediate)
(\N/\©:Br
XO\H,N\) Br —
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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The aqueous phase was extracted with DCM (2x400 nlL). The organi c phases
were conbi ned, dried (MgSO4), and concentrated, giving the title conpound as
a white anorphous solid (26 g). Exanple 3:

4- (4- Fl uor o- phenyl car banoyl ) - pi perazi ne-1-carboxylic and tert-butyl 10
ester (inteMYRYOHPHSH r~N~-O N~N) F I i OThe title coﬁﬁB’Hﬁ@“@(&éﬁ?repar ed
i n anal ogy with Exanple 1, using 4- fluorophenyl isocyanate. Exanple 4:

Pi perazine-1 -carboxylic acid (4-fluoro-phenyl)-amde (internediate) H rNH
~ NN 15 Fr O The title compound was prepared in anal ogy with Exanple 2,
usi ng 4-(4- fluoro-phenyl car barmylé— pi perazi ne-1-carboxylic acid tert-butyl
est er. Exanpl be 8guepusphaspiwassriiapled with) DEMJdx8G mhed- The grasmigextractsci d

tert-butyl i " ' f

ot per azi ne- 17E s SEEHAY oSOk MEUYY e schfRctuds TR ©

di br onobenzataelenttetiqrc. Opay) standiDgivé@ipht the rewdtingrreixtusel pradubedaBctaic) 3H

5.6 . Aft 16 1t .th | Ling. m t ted with 10% ag. KOH (80
t). a4 wo 20esr e Pt BeshiE R TEab Bt iR B¢ ik sBrhddhdds pict e
wi t h DCM § 1x®fitertiystafine solig @0 g).extracts were conbi ned and dried (MS04).
Most of the solvent was renoved by concentration. Upon standing overnight,

the resul ti ngxaplels: e1-[8 sDisrethcCistydlpberadivd (inefrediate) er ed and washed with
DCM (1x5 nlL), giving the title conpound as a Br Ite crystalline solid (6.0

g). (\N’\©:
HN\) Br
A suspension of 4-(3,4-dibromo-benzyl}-piperazine-1-carboxylic acid tert-
butyl ester (6.0 g) in MeOH (100 mL) was treated with 2 M HCl in Et,0 (28 mL).
10  After 16 h, the resulting suspension was diluted with Et,O (100 mL.} and filtered.
The solid was washed with Et,O (2x20 mL) and dried in vacuo, giving a white solid
(5.0 g). This solid was partitioned between 10% aq. KOH {50 mL) and DCM
(3x50 mlL). The combined organic extracts were dried (MgS0Q;) and concentrated

to give the title compound as a colorless glassy oil.

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-ylmethyi-guinoline (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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..
Exanpl e 6: 1-(3.4-Di brono-benzvl)-piperazine (internediate) NI Br H ~ Br

A suspension of 4-(3,4-di brono-benzyl)-pi perazine-1 -carboxylic acid tert-
butyl ester (6.0 g) in MeOH (100 nL) was treated with 2 MHCI in Et20 (28
m.). 10 After 16 h, the resulting suspension was diluted with Et20 (100 ni)
and filtered, solid was washed with Et20 (2x20 dried in vacuo,
giving a z?o(giog ? (5.0 g). This solid was partltrgﬁﬁ”% ?10% aqg.
KOH (50 nL) and DCM (3x50 nlL). The conbi ned organic extracts were dried
(MgS™) and concentrated to give the title conmpound as a col orl ess gl assy
oil. 15 Exanple 7: 4-Quinolin-3-vlnethvl-piperazine-1-carboxylic acid
tert-butyl |nterrred| ate) Y N II I\L] N OThe t|t|e conpound was
prepared i ; ¥l )-pipenagingy1-carbaxylic acid pheavlamideshyde. 20

Exanpl e 8(m§3rﬁ|leH%li§ZI n- 1 vl met hvl - qui noI i ne (| nt er rredl ate) N HNJ I Ni

The titl s prepared in analogy with Exanple 6, using 4-

Qui nol i n- 3-yl net hyi - pi per azi ne- 1-car F@Htert-butyl ester. 45 WO
2006/ 074025 PCT/ US2005/ 047329 Eﬁa e O
4- (3- Hvdr oxv- benzvl ) - pi per azf'meg"1-garyoxyl it®aci d phenvl am de

(internmediate) N OH H NuNJ o]

To a solution of piperazine-1-carboxylic acid phenylamide (2.0 g) and 3-

5 hydroxybenzaldehyde (3.0 g) in DCM (200 mL) was added acetic acid (1.1 mL)
foliowed by portion-wise addition of NaB(OAc);H (6.0 g). The reaction mixture
was stirred overnight. A solution of 10% ag. NaOH (30 mL) was added until the
pH of the aqueous phase was 11. A solution of 1 N HCI was then added until the
pH of the aqueous phase was 6-7. The aqueous phase was extracted with DCM

10 (200 mL). The combined organic layers were dried (MgSQ,) 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

{intermediate)
H (\ N
S e
0]

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

hydroxybenzaldehyde.

Example 11: 6-Chloro-quinoline-2-carbaldehvde (intermediate)
o~ B
Z cl
A suspension of 6-chloro-2-methyl-quinoline (355 mg) and Se0O; (233 mg)
20 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

title compound as a yellow powder (324 mg).
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To a solution of piperazine-1-carboxylic acid phenylamde (2.0 g) and 3- 5
hydr oxybenzal dehyde (3.0 g) in DCM (200 nmL.) was added acetic acid (1.1 nlL)
foll owed by portion-w se addition of NaB(OAc)3H (6.0 g) The reaction

m xture was stirred overnight. A solution of 10% aq 30 nL) was added
until the pYP 6P HAZSaqueous phase was 11. A sol utlon of PET SHBFOWEY t hen
added until the pH of the aqueous phase was 6-7. The aqueous phase was
extracted with DCM 10 (200 nlL). The conbi ned organic | ayers were dried
(MgS™) and concentrated. Chronmat ography of the residue gave the title

compound as a white solid (2 5 9) . Exarrple 10:

4- (4- Hvdr oxv Examplel 12: B-6:8/05004IN0ING-21as dedintermedialglani de

(intermediate) HN NyNJ I | C]—I O 15 The tigle corrpound was prepared in
anal ogy to Exanple 9, using 4- hyd roxybgpzal | dehyde. Exanple 11:

6- Chl or o- aui nol i ne- 2- car bal dehyde (i@t e e) O NOC A suspension of
6- chl or o- 2- net hyl - qui nol i ne (355 ng) an (233 ng) 20 in 1, 4-dioxane (3

m.) was heated at_80 C for 16 h. The resultln% bl ack m xture was filtered
through di at omaceBi tilgsampounshivaspiereresn @naloge ta Exaaled! lg4sieddhe titl e

conmpound as t 824 nmg). 46 WO 2006/ 074025 PCTI US2005/ 047329
ShR2 ﬁﬂ“‘ﬂ‘*‘f f

Exanpl e 12:
title congouiy,
chl oro- 2- rret

(intermediate) N - Oﬁ\@:%
N

A solution of indole-5-carbaldehyde (0.5 g) in dimethyl carbonate (5 mL)

I ne- 2- car bal dehvde (i nterrredl ate) C M The
y : 2l g 8-
dol e- 5- car bal dehvde

was treated with 1,4-diaza-bicyclo[2.2.2]octane (38 mg). The resulting mixture
was heated to 90 °C for 5 h and cooled to room temperature (rt). EtOAc (10 mL)

10  and water (10 mL) were added, and the aqueous phase was extracted with EtOAc
(3x10 mL). The combined organic extracts were washed with brine (1x20 mL),
dried (MgSO,), and concentrated. Chromatography of the residue (0-50% EtOAc-
hexanes) gave the titte compound as a white solid (46%).

Example 14: 1-Methyl-1H-indole-6-carbaldehyde (intermediate)

15 /

The title compound was prepared in analogy to Example 13, using indole-6-

carboxaldehyde.

Example 15; Pyridin-2-yl-carbamic acid phenyl ester {intermediate
H

N. N__O
JT0
P 0
20 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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A sol ution of indole-5-carbal dehyde (0.5 g) in dinmethyl carbonate (5 m-)
was treated with 1,4-diaza-bicyclo[2.2.2]octane (38 ng). The resulting

m xture was heated to 90 C for 5 h and cooled to roomtenperature (rt).

Et OAc (10 nL) 10 and water (10 m-) were added, and the aqueous phase was
extracte (3x10 nL). The conbi ned organic ex cts were washed
with bri ﬁ\g}%" &‘Q‘?EEO ), dried (MgSO4), and concentrat ed T@?ﬁ%‘f?ﬁ‘["@d?aphy of

t he resi due (0-50% Et OAc- hexanes) gave the title conpound as a white solid
(46% . Exanple 14: 1-Methyl-iHindol e-6-carbal dehvde (internediate) O~ N
15 The title corrpound was prepared in analogy to Exanple 13, using indole-6-
car boxal dehyde. l e 15:. Pyridin-2-vl-carbam c acid phenyl ester

(i nt er nedivithesatd. th NaMWﬂZOM)TJ he arganie jayer urﬁsx_irla%{Msgwmdne (3.0 g) in

dry THE (3B atwsm@muemmma@%g@ e(alwﬂxté’s?l%ﬁ 7). dropi se_at

0 C followed by anot her batch of or mat e ‘0.8 nL). The

reaction t he mxture was
diluted w ; C W VY PCT1US2005/ 047329
with satd. ag. NaHCOB (20 rrL) The nganl C Iayer was dried (MgSO™4) and
concentrated. The residue was c to give a white solid (1.7 Qg).
Exanpl e 16: Pvridi n-3-vl -car banilg _aci dgph ester (internediate) H \ N

NYO\ / OI / 5 The title conpound was prepared in anal ogy with Exanple 15
usi ng 8- am nofueitite oempound was prepared in analogy with Example 15 using 3-

aminopyridine.

Example 17 Pyridin-4-yl-carbamic acid phenyi ester (intermediate)

SRAS

The title compound was prepared in analogy with Example 15 using 4-

10  aminopyridine.

Example 18: 4-Naphthalen-2-vimethyl-piperazine-1-carboxylic acid phenvlamide

0
N N
¥
o)
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).

15  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 (MgSOQ4) and concentrated. ‘Chromatography of the residue gave the title

compound as a white foam (111 mg). 'H NMR (400 MHz, CDCI3): 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
20 (brs, 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.

48



Exanpl e 17: Pvridin-4-yl-carbam c acid phenyl ester (internediate) &roc
The title conpound was prepared in anal ogy wth Exanple 15 using 4- 10

am nopyridi ne. Exanpl e 18: 4-Naphthal en-2-vl net hyl - pi per azi ne- 1- car boxyl i c
acid phenylamde HNI \ \ NYNJ O A solution of piperazine-1-carboxylic
aci d phenyl R #86#™823 ng) and 2- napht hal dehyde (94 ng) PRTBEMOTBA) was
treated with NaB(OAc)3H (148 ng). 15 After 16 h, the resulting m xture was
treated with 10% ag. KOH (2 nlL). The aqueous phase was extracted with DCM
(2x3 nL). The conbi ned extracts were dried (MpJSO4) and concentrat ed.

Chr omat ogr aphy of the residue gave the title conmpound as a white foam (111
my). 'H NWVR Pddﬂhlctd-izereﬁmat%)i:eitﬁeﬂ@fﬂtrBﬁbr(thheBééqtioﬁ' nbdu(esor Wy ddjymi. 52- 7. 45
(m3|_|)’7357rrp§oé , 7.05-7.00 (m 1 H, 6.37 20 (br s, 1 H, 3.69
(s, 2H), 3.55"% Frﬁ’hydfl—l) 2.55-2.49 (m 4H). Exanpl es 19-84 were prepared
from pi perazuEne 1-c_ aci.d Pe,n | am de and the specif|ed carbonyl
conmpounds i nEX&RPE 2 SY Y -DIDREAAREG- 5 aY A0 PREAVISENRB5/ 047329

Products were |soI ated elther by f||tr%t:|\ ' of.N reactlon m xture or by
col um chronmat ogr aphy. Exanpl e 19:H 4 fol ifp- 2 t hyl - pi perazi ne- 1
-carboxylic acid phenyl am de @» NJJ O itle conpound was

prepared from 2-qui noli necarbokal flehyyde. "H NWVR (400 MHz, CDCI 3): 8.16 (d,
J =8.4H, 1 H, 808 (d, J =84H, 1H, 7.82 (d, J =8.1Hz, 1H)),
7.74-7.695(m 1 Hhe fitibSomisbund waBprephtad floriiR.quindifiedarbdxdidenyde H'H

580 5 &5 ik lgo0 Rz Cothy Bhptard = 8% 87, ) ss @ JLa i v
(d, J = 8.1 Hz, 1H), 7.74-7.69 (m, 1H), 7.63 (d, J = 8.6 Hz, 1H), 7.56-7.51 (m, 1H),
7.36-7.21 (m, 4H), 7.05-7.00 (m, 1H), 6.37 (br s, 1H), 3.89 (s, 2H), 3.55-3.53 (m,
4H), 2.63-2.58 (m, 4H).

10 Example 20:. 4-Benzo[blthiophen-2-yvimethyl-piperazine-1-carboxylic acid

phenylamide
W (N T’C
N__N s

The title compound was prepared from benzolb]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-Dibromgo-benzvl}-piperazine-1-carboxylic acid phenylamide

Br
H N’\@
NTN\) o
o}
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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10 Exanpl e 20; 4-Benzof bl t hi ophen-2-vl net hvl - pi perazi ne-1-carboxylic acid
phenvliam de NuNJ S O The title conpound was prepared from

benzo[ b] t hi ophene- 2- car bal dehyde. '"H NMR (400 WMHz, CDO 3): 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), 3.83-3.83 (m 2H), 3.54-3.52 (m 4 2.60-2. 57 (m 4H).
Exarrpl e 5‘18%@6}(}’?035 Di br ono- benzvl) - pi per azi ne- 1-carbo Tinészg@%d”ﬁ%envl am de
NBr H NuNJ Br O The title conpound was prepared from

3, 4-di brormbenzal dehyde. '"H NVR 20 (400 MHz, CDCI3): 7.62 (d, J =1.8 Hz, 1
H, 7.57 (d, J 8.1 Hz, 1 H, 7.36-7.25 (m 4H), 7.14 (dd, J = 8.0, 2.0 Hz,
1H, 706701m1 6. 36 (br 1 . 3. 52- 348(m4_ :
2H), 2. 48-Examplg e A avisid-indais2yiraethyl)-piperazineshcaderdisacicy anpl e 22:

4- (1- Met hynah ,lnmyal-z vl rrethyl) pi perazme | - car boxylic aci d phenvl am de
~N - Hi ﬁﬂ&% The t|tIe conpound was prepared from 1l-nmethyl-1

H i ndol e- 2- car bal dehyde. 5 'H Ng%( Vn CD I3) 7.56 (d, J = 7.6 Hz,
1H), 7.34-7.18 (m 6H), 7.11- ( 6.98 (m 1 H), 6.49 (br s,
1 H, 6.36 (s, 1 H, 3.78 ( (5 3.44-3.39 (m 4H),
2.47-2.42 (m 4H). Exanple QAl noI I n- 3- vI rret hyl - pi perazi ne-| -carboxylic

acid phenvlam ﬁiﬁe titte compound was prepared from 1-methyl-1H-indole-2-carbaldehyde.
5 'H NMR (400 MHz, CDCl3): 7.56 (d, J = 7.6 Hz, 1H), 7.34-7.18 (m, 6H), 7.11-7.06
(m, 1H), 7.02-6.98 (m, 1H), 6.49 (br s, 1H), 6.36 (s, 1H), 3.78 (s, 3H), 3.63 (s, 2H),

3.44-3.39 (m, 4H), 2.47-2.42 (m, 4H).

Example 23: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid phenylamide

H (\j | N
N\n,N N
O
10 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-benzyi}-piperazine-1-carboxylic acid phenylamide

S RON
o aghe
15 °
The title compound was prepared from 4-iodobenzaldehyde. 'H NMR (400

MHz, CDCly): 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-benzvl)-piperazine-1-carboxylic acid phenylamide

o
20 ©
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HINV A\ \ NIJI No i O10 The title conmpound was prepared from
3-qui nol i necar boxal dehyde. "H NWR (400 MHz, CDCl 3): 8.91 (d, J = 2.0 Hz,
1H), 815805(m 2H), 7.83-7.80 (m 1 H, 7.73-7.68 (m 1 H), 759753

(m 1 H, 7.36- m 4H), 7.05-7.00 (m 1H), 650(brs 1 3.72 (s,
2H), 3.53- 3“5%320(’%'74 . 2.55-2.50 (m 4H). Exanple 24: PCT/US2008/047329
4- (4-1 odo- benzvl) - pi perazi ne-| -carboxylic acid phenviamde HN\\ NII / |

15 O The title conpound was prepared from 4-i odobenzal dehyde. 'H NVR (400
MHz, CDClI3): 7.67-7.64.(m 2H), 7.35-7.26 (m 4H), 7.10-7.01 (m 3H), 6.32

s, 1 , 3.51-3. 6H) , 48-2. 45

E1-(3- Bg?rzvl oXy- beﬁ%ﬁ(‘m&ﬁf’g@m H’@slpr?i%ﬁ’é%n}(9ml_gfb%?y§’r%h%’rﬁﬂ?%ﬁﬂy9% H NYIR \
NIND 20 | QoBRHDOHI/ GTAD220RET H bR 00 @%@%&94Hrres%§cl1¢r)cpnggwd was
prepared from 3- benzyl oxybenzal dehyde. 5-7.22
(m 10H), 7. oaﬂ)swsfﬁ(mrw @4§12(1§(m14w 5 08 (s, 2H), 3. 51 3.47 (m 6H),
2.48-2.46 (m 4H). Exarrple 26
4- (5- Br onmo- 2-Exanmmpia @63 A

gluN J [ |O| Br The t|tIe corrpound was prepared from

phenyl am ge id fami
5- br onp- 2-'hy N xy- benzal dehyde. 'H NWR (400 MHz, CDCI3): 10.7 (br
s, 1H), 7.32-7.25 (7.35-7.25, OH
N Os
N N
)e
O Br

The title compound was prepared from 5-bromo-2-hydroxy-3-methoxy-
benzaldehyde. 'H NMR (400 MHz, CDCla): 10.7 {br s, 1H), 7.32-7.25 (7.35-7.25,
m, 4H), 7.06-7.01 {(m, 1H), 6.94 (d, J = 2.0 Hz, 1H), 6.76 (d, J = 2.0 Hz, 1H), 6.50
10  (brs, 1H), 3.86 (s, 3H), 3.70 (s, 2H), 3.56-3.50 (m, 4H), 2.60-2.55 (m, 4H).

Example 27: 4-(4-Bromo-benzyl)-piperazine-1-carboxylic acid phenylamide
H N/\©\
o8 ot

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
15 (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
0
PORORS
N_N_J
oy

The title compound was prepared from 3-phenoxybenzaldehyde. 'H NMR
(400 MHz, CDCl3): 7.36-7.26 (m, 7H), 7.13-6.99 (m, 6H), 6.92-6.89 (m, 1H), 6.30
20 (s, 1H), 3.52-3.48 (m, 6H), 2.49-2.47 (m, 4H).
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e .
m 4H), 7.06-7.01 (m 1 H), 6.94 (d, J =2.0 Hz, 1L H, 6.76 (d, J = 2.0 Iz,

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-(4-Brono-benzvl)-pi perazi ne-1-carboxylic

acid phenylamide HIN~ NN~/ | Br ~ 10 The title corrpound was prepared

from 4- bronobenzal dehyde "H NMR (400 MHz, CDCI3): 7.47-7.43 ( 2H) ,

7.35-7. 20VPr644925 7 05-7. 00 (m 1H), 6.35 15 (s, H)PCQU%?@"SWZ o(m 6H),

2.48-2.44 (m 4H). Exanple 28: 4-(3-Phenoxy-benzvl) - pi perazi ne-1-carboxylic

acid phenylamide H N OO The title conmpound was prepared from

3- phenoxybenzal dehyde. 'H NVR (400 WMHz, CDCI3): 7.36-7.26 (m 7H),

7.13-6.99 (m 6H), 692689 m 1H) 6. 30 20(s 1H) 352348(m 6H) ,

2. 49- 2. 47 Exampi¢{P9: d4(3\N i B )2 lic 4 :

4- (3-Bronmo !éns 'Iaﬂ(‘)ﬁr?_ benzyl) - pi per azi ne- I-car boxylic aC| d phenyl ami de H N Br

NuN~/ F e conpound was prepar ed from

3-brono-4-fl uorobenzal dehyde. CDCI 3) 7 55 (dd, J = 6. 6,

2.1Hz,1|—|),735721(m5|—|) OH)j' 8 ,705700(m1

H, 6.43 (br s, 1 H), 3.50-3 'é F42 m 4H) Exanpl e 30:

4- | ndan- 5- vl net hvl - pi perazin capboxylic aci d phenylamide H N\ \ NINJ |

[/ O10 The title conpound was prepared from i ndan-5-car bal dehyde "H NWVR
The title compound was prepared from 3-bromo-4-fluorobenzaldehyde. 'H

5  NMR (400 MHz, CDCl): 7.55 (dd, J = 6.6, 2.1 Hz, 1H), 7.35-7.21 {m, 5H), 7.07 (t,
J = 8.4 Hz, 1H), 7.05-7.00 (m, 1H), 6.43 (br s, 1H), 3.50-3.45 (m, 6H), 2.47-2.42
(m, 4H).

Example 30: 4-Indan-5-yimethyl-piperazine-1-carboxylic acid phenylamide

D
N.. N
7
o]
10 The title compound was prepared from indan-5-carbaldehyde. 'H NMR

(400 MHz, CDCly): 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-Benzgfbjthiophen-3-yimethyl-piperazine-1-carboxylic acid

phenylamide
H (\ N t‘ g)
N_ _N
15 0

The title compound was prepared from benzo[b]thiophene-3-carbaidehyde.
"H NMR (400 MHz, CDCl3): 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).

20 Example 32: 4-(4-Isopropyl-benzyl}-piperazine-1-carboxylic acid phenylamide

@“ygm
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(400 MHz, CDCI3): 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). Exanple 31:

4- Benzof bl t hi ophen- 3- vl net hvl - pi perazi ne- 1- carboxylic acid phenylanm de H
(SIN, S/ _NuN-/ S 15 O The t|tIe conpound was prepared from

benzo[ b) t hi SEhBRELHS a1 bal dehyde 'H NVR (400 MHz, CDCI BET/UR208%047328 (m
1H), 7.88-7.85 (m 1H), 7.42-7.28 (m 7H), 705701(m1H) 6.32 (s, 1H),
3.78 (d, J = 0.8Hz, 2H), 3.51- 3. 49 (m 4H), 2.56-2.53 (m 4H). 20 Exanple
32: 4-(4-1sopropyl -benzvl)-pi perazine-1-carboxylic acid phenylamde H N NyN
J 101 52 WO 2006/ 074025 PCT/ US20051047329 The title conpound was prepared
from 4-i sopropyl b tﬁedéllmnd V3 sNIvBpdred dromHs- ismyy)enzaldgsyde 1'% Nh{)

7.05-7.01 0 9 T
2.50- 2. 47 Emmﬁw 1&;@9)( ﬁsﬁ%_@%ﬁ@ 7@%47901;@]1 Mb;a0%s My 350-4 B H)
4- (4- Et hyl - binz6H)) 2/94p28E finntH)L 2GF DR yin, $HRCN.26 hdmy6.amaiéH)H N NuNJ 5 | /

O The title conpound was prepared from 4-et hyl benzal dehyde. 'H NVR (400
MHz, CDCl 3) : Exarfipie B30 01-(4atthQiDenz6l)pbefszind-thcartix@lc Scid hémyladide, 2. 68- 2. 62

(m 2H), 2.49-2.47(m 4H), 1.26-1.22 ( 3H) . Exanpl e 34:
4- (5- Bronp- 2- hydr oxy- benzvl ) - pi per agi ng- 1Nc acid 10 phenvlam de OH
H NJ N__-N
oY
5 O
The title compound was prepared from 4-ethylbenzaldehyde. 'H NMR (400

MHz, CDCl3): 7.35-7.00 (m, 9H), 6.32 (s, 1H), 3.62-3.48 (m, 6H), 2.68-2.62 (m,
2H), 2.49-2.47(m, 4H), 1.26-1.22 (m, 3H).

Example 34: 4-(5-Bromo-2-hydroxy-benzyi)-piperazine-1-carboxytic acid
10  phenylamide

OH

W (N
©/NYN\)
0 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
16 s, 4H).

acid phenylamide

The title compound was prepared from 2,3-dihydro-benzo[1,4]dioxine-6-
20 carbaldehyde. 'H NMR (400 MHz, COCls): 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).
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ON NyN

Sr The title conpound was prepared fr'dm

5- br ono- 2- hydr oxy- benzal dehyde. 'H NMR (400 MHz, CDCI3): 10.54 (br s, 1 H),
7.35-7.25 (m 5H), 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). Exarrple 35:
4-(2.3-Di of I, 41d| oxi n- 6- vl met hyl ) - pi per azi ne i acid
phenvl am%g)dlflﬁwq@qé \ Nr NDI / O / O The t,ﬂ#"’@ﬁ%ﬁ@%{{?

prepared from 2, 3-di hydro- benzo[ 1, 4] di oxi ne-6- 20 car bal dehyde. 'H NIVR (400
MHz, CDCI3): 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) 351346(m 4H), 3.42 (s, 21-i), 2.49-2.45 (m
4H) . 53 WQ 2006/ Q74025 / a|e36 )

4- (4- Met ha32 B : .' R CEENGE 1 N Nur* ~/ +

p~ O The title corrpound was pr epar O thoxybenzal dehyde 1H NWR
(400 MHz, CDCI3): 735721(m ng- 9 (m 1H), 6.89-6.84 (m 2H),
3.4

6.43 5 (br s, 1 H), 380(

D 6H), 2.46-2.42 (m 4H).

Exanpl e 37: 4-(3-Vinyl - benz a2| ne-1-carboxylic acid phenylanmide H N

NuNJ p The title conpound was prepared from 3-vi nyl benzal dehyde.

"H NWR

( 400 Mz, CDCIThp:titig.cBmpoutd wasprépdred froail4-tedSoxybenzdiiehyde 78HNMR (m  1H),

6.49 (s,

5

10

15

20

(400 MHz, CDCl3): 7.35-7.21 (m, 6H), 7.04-6.99 (m, 1H), 6.89-6.84 (m, 2H), 6.43
(br s, 1H), 3.80 (s, 3H), 3.50-3.45 (m, 6H), 2.46-2.42 (m, 4H).

Example 37: 4-(3-Vinyl-benzvl)-piperazine-1-carboxylic acid phenylamide

The title compound was prepared from 3-vinylbenzaldehyde. 'H NMR (400
MHz, CDCl3): 7.36-7.23 (m, 7H), 7.21-6.99 {m, 1H), 6.76-6.69 (m, 1H}), 6.49 (s,
1H), 5.79-5.74 (m, 1H), 5.27-5.24 (m, 1H), 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, CDCl3): 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).

lic acid phenylamide

The title compound was prepared from 3-methoxybenzaldehyde. 'H NMR
(400 MHz, CDCl3): 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 1 H, 5.79-5.74 (m 1 H), 5.27-5.24 (m.1 H), 3.52-3.45 (m 6H),
2.47-2.45 (m 4H). Exanple 38:

4- (2, 3- Di hvdr o- benzof uran-5-yl net hyl ) - pi perazi ne- 1-carboxylic acid
phenylamide HN\ ~NI1I N, I / O i O The title conpound was rep{ared from
2, 3- di hydr oME9%97d924n- 5 15 car bal dehyde. 1H NVR (400 M—ECT@WB@‘)* 329 36-7.28
(m4H) 7.17 (s, 1H, 7.06- 7.01 (m 1 H, 6.73 (d, J =8.1 Hz, 1 H), 6.30
(s, 1 H, 4.60-4.55 (m 2H), 3.51-3.46 (m 6H), 3.23-3.19 (m 2H),
2.49-2.47 (m 4H). Exarrpl e 39: 4-(3-Methoxv-benzvl)-pi perazine-1|-carboxylic

acid phenylamide H'r JIJIN\ O~ O 20 The title conpound was repared from
3- met hoxybenﬁéBd@h?Ubﬁﬁ}ﬁMﬂRm (4.8 ABHLr sCOE), D81 (=, 3 .73@@-3(4%8)

7.28-7. 22 6.98 (m 1 H), 6.92- 54 WD 2006/ 074025,
b Usatos) oh 3T @“'8‘84)(m 2), 6.83:6.79 (m 14, 649 (br s, 1 . 38
- AL )

(s, 3H, 3. 5@
4- Napht hal en=t=+v1 per o BOXY

NuNJ | i O5 The t|tIe corrpound was prepared f
| enecar boxal dehyde. 'H NWR (400 MHz, CDCI 3): 8.27 (m 1 H), 7.88-7.77
(m 2H), 7.55-7.47 (m 2H), 743 7H24 mN6 704-6.99 (m 1 H), 6.37 (br

s, 1 H, 3.93 (s, 2H), 34934 2.83,2.51 (m 4H). Exanple 41:
4- (2- Hydr oxv- benzvl ) - pi per azi nd car oxy ic acid phenylamde OH HCN
5 The title compound was prepared from 1-naphthalenecarboxaidehyde. H
NMR (400 MHz, CDCl3): 8.31-8.27 (m, 1H), 7.88-7.77 (m, 2H), 7.55-7.47 (m, 2H),

7.43-7.24 (m, 6H), 7.04-6.99 (m, 1H), 6.37 {br s, 1H), 3.93 (s, 2H), 3.49-3.44 (m,
4H), 2.55-2.51 (m, 4H).

i 1- napht ha

Example 41: 4-(2-Hydroxy-benzyl}-piperazine-1-carboxyiic acid phenylamide

yehe

The title compound was prepared from 2-hydroxybenzaldehyde. 'H NMR
(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),

10

Example 42: 4-(3-Methyl-benzyl)-piperazine-1-carboxylic acid phenylamide

H [N
o
15 °
The title compound was prepared from 3-methylbenzaidehyde. 'H NMR

(400 MHz, CDCI3): 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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~ NuNJ 10 O The title conpound was prepared from 2-hydroxybenzal dehyde. 'H
NVR (400 MHz, CDCI3): 10.42 (br s, 1 H), 7.36-7.17 (m 5H), 7.07-6.97 (m
2H), 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, Exanpl e 42: 4-(3-Met hyl - benzyl) - pi perazi ne-1-carboxylic
acid phe N NuI\LJ 15 1A The title corrpound ared from
3- net hyl nzg%“gyg 2|;de "H NVMR (400 MHz, CDCI3): 7. ?)9%@5?%% , 6.34 (s,
1H), 3.51-3.49 (m 6H), 2.49-2.47 (m 4H), 2.36 (s 3H). 55 V\02006/074025
PCT/ US2005/ 047329 Exanpl e 43:
4- (1 H-1 ndol -5-vl et hyl ) - pi perazi ne- 1-carboxylic acid phenylanide HTrN ~ Nu
N/ N / Ol H ‘Iéhe cg pound was prepare from 5-i ndol ecar boxal dehyde.
H NVR yimeth I-|e ne—_ A0 _-- .."-l. g4e15 (dd, J =
Hz,

N L

2 1.6, 51 ,705699(m d J = 3.0, 09Hz 1 H,
65 2H), 3.53-3.47 (m HH 2N1\) 4H) Exanpl e 44:
(3. carb

1

8.

3.65 (m

4- 4- Di met hoxy- benzvl) - p| f N: acid phenylamde N 011
NuNJ | i 011 O The title c un was prepared! from

3, 4-di net hoxybenzal dehyde. 10 NWR (400 MHz, CDCI3): 7.36-7.32 (m 211),
7.28-7.23 (m me)t;uemo@np@naava(srpreﬁaﬂem fron659idielbdxadebidie. &HBBIRbr s, 1 H),
3.89 (s

. abd MﬁzSc?DéF) PE ors 8 Y 40798 (nO'h), 7951837 28 4, 6D
5 1H), 7.05-6.99 (m, 1H), 6.50 (dd, J = 3.0, 0.9 Hz, 1H), 3.65 (m, 2H), 3.53-3.47 (m,
4H), 2.55-2.50 (m, 4H).

4-
28-
89

Example 44: 4-(3 4-Dimethoxy-benzyl)-piperazine-1-carboxylic acid phenylamide

H N’\@:o\
©/NTN\) o
o]
The title compound was prepared from 3,4-dimethoxybenzaldehyde. 'H
10 NMR {400 MHz, CDCl3): 7.36-7.32 (m, 2H), 7.28-7.23 {m, 2H), 7.04-6.98 (m, 1H),
6.90-6.80 (m, 3H), 6.53 (br s, 1H), 3.89 (s, 3H), 3.87 (s, 3H), 3.50-3.45 (m, 6H),
2.46-2.42 (m, 4H).

Example 45: 4-Pyridin-4-ylmethyl-piperazine-1-carboxylic acid phenylamide

H |/\ N l o

N\H/N\) N

!

15 The title compound was prepared from 4-pyridinecarboxaldehyde. 'H NMR

(400 MHz, CDCls): 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-yimethyl-piperazine-1-carboxylic acid phenylamide

gnru“@
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Exampl e 45: 4-Pyri di n-4-vl net hyl

NIl uNJ NiIiN / O15 The title conpound was prepared from
4- pyri di necar boxal dehyde. 1H NVR (400 MHz, CDCI3): 8.57-8.56 (m 2H),

7.36-7.27

- pi per azi ne-1-car boxylic acid phenvlamde H

(m 6H, 7.06-7.02 (m 1 H), 6.34 (s, 1H), 3.55-3.51 (m_6H),

2.51-2.49 (WO WM0MERanpl e 46: 4-Pyridin-2-vl net hyl - pi pePGHPHATUZRP hoxy i c
acid phenylamde NNH N/N I / [/ 56 W 2006/ 074025 PCT/ US2005/ 047329

The title conpound was prepared from 2-pyridi necar boxal dehyde.

MHz, CDCl 3):
7.00(m 1 H), 6.32 (s, 1 H, 3.71 (s, 2H), 3.55-3.53 (m 4H, 2582
4H). Exanpl e 47:Thé- tlﬂ;erqommuﬁe!Was&repére@frpmapymmesammmqiyde Sd NMR
phenyl am de

3-pyridi

8.60-8.58 (m 1H), 7.70-7.52 (m 1H), 7.42-7.18 (m 6H),

7.70-7.67 (.00, 14), 36327(32$Hf_0m7150s zm 375519537rr01ﬂ-()n2 58-2t95 (n6.438. (s,

3.56 (s,

4- (4- Isopromx@mgeazyI4)Pﬂ|mamm¥lgg|@hﬁﬂémebm'|idaauh@\ehgmm& N Il
O The title conpound was prepare rom 4-1sopropoxybenzal dehyde. 1H NWR

2H) ,

3.52-3.50 (m 2.49 (m 4H). Exanple 48:

(400 MHz, CDCI3): 7.35-7.20 (m 7H),47. Ww%@@m 1H), 6.86-6.83 (m

6.32 (br
1.34 (d,

m

5

10

15

1 H), 457450(m©;0um,3m

The title compound was prepared from 3-pyridinecarboxaldehyde. 'H NMR
(400 MHz, CDCI5): 8.56-8.53 (m, 2H), 7.70-7.67 (m, 1H), 7.36-7.26 (m, 5H}, 7.06-
7.01 (m, 1H), 6.33 (s, 1H), 3.56 (s, 2H), 3.52-3.50 (m, 4H), 2.51-2.49 (m, 4H).

Example 48: 4-(4-lsopropoxy-ben iperazine-1-carboxylic acid phenylamide

H (\ Nf\@\
NTN\) OJ\
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
T
N__N_
Y C
0
The title compound was prepared from 4-phenylbenzaidehyde. 'H NMR

(400 MHz, CDCl3). 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).

57

1H NWVR (400

7.05-
55 (m

necacggw'%&%@ 81%—9@%5 Hgﬂt}w&é? %ﬁoﬁf-ﬂ é@?@éﬁrﬁaﬁdf om

lH),
ON 10

1H),

6H), 2.50-2.45 (m 4H),



J = 6.0 Hz, 6H). 15 Exanple 49:

4- Bi phenyl - 4- vl net hvl - pi per azi ne-1-carboxylic acid phenvlamde H N\ NulNJ |
[\ | O/ The title conmpound was prepared from 4-phenyl benzal dehyde. 'H NWR
(400 MHz, CDCI3) 7.61-7.55 (m 4H), 7.46-7.25 (m 9H), 7,05-7.00 (m 1H),

6. 44 (br S 3.59 (s, 2H), 3.54-3.49 (m 4H), 2.55- . 57 WO
2006/ 0740%’%9 635005/ 047329 Exanpl e 50: PCT’USZO"S/S"%S‘

4- Qui nol i n-4-vl net hyl - pi perazi ne-1-carboxylic acid phenylamde i H N NuNJ
IiN O The title conpound was pr epar ed from 4-qui nol i necar boxal dehyde. ' H

NVR (400 MHz, CDCI3): 8.87 (d, J = 4.3 Hz, 1 H), 8.24 (d, J =8.4 Hz, 1 H,
8.14 5 (d, J = 8.5 Hz, 1H) 775770(m1|—|L,761755(m1|—|),7.43
(d, J = 4. Bxample50E-Q 4yimethyiy 3 Mamide 44 (br s, 1
H, 3.55-3.50 (m 4H), 2.60-2.55 (m 4H). Exggple 51:

4- Benzo[ 1. 31di oxol - 4- vl net hvl - ni pera2| ne | -c »
NNy N 10 0 The title conpound D >
benzo[ 1, 3] di oxol e- 4- car bal dehyde. N' OQNM-IZ, CDCl 3): 7.36-7.25 (m
4H), 7.06-7.00 (m 1 H), 6.85 5‘[(m 6.30 (s, | H, 3.57 (s, 2H),
3.54-3.49 (m 4H), 2.56-2.50 4Hy . Exarrple 52:

4-(2,2-Difluoro-benzor 1. 31di oon 5-vl net hvl ) - pi per azi ne- 1-car bpxyl ic 15
aci d phenvl ani d&e title compound was prepared from 4-quino necarboxaldehyde

NMR (400 MHz, CDCl3): 8.87 (d, J = 4.3 Hz, 1H), 8.24 (d, J = 8.4 Hz, 1H), 8.14

5 (d,J=8.5Hz 1H), 7.75-7.70 (m, 1H), 7.61-7.55 (m, 1H), 7.43 (d, J = 4.3 Hz, 1H),
7.36-7.25 (m, 4H), 7.05-7.00 (m, 1H), 6.44 (br s, 1H), 3.55-3.50 (m, 4H), 2.60-2.55
(m, 4H).

’0 om

phenylamide

o8
10 0

The title compound was prepared from benzo[1,3]dioxole-4-carbaldehyde.
'H NMR (400 MHz, CDCls): 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

@nTO‘“@iXE

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).

15 acid phenylamide
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&rcecx 1A The title conmpound was prepared from

2,2-di fl uoro-benzo[ 1, 3] di oxol e-5- carbal dehyde. 'H NVR (400 MHz, CDCl 3):
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). 58 WD 2006/ 074025 PCT/ US2005/ 047329 Exanpl e 53:
4- (1- Met hy| MO MORHBIS. 5- vI net hvl ) - pi per azi ne- | - car boxvl | ECALSHPIPHERY | ani de
N N~~ O The title conmpound was prepared from 1-nethyl -1

H i ndol e- 5- car bal dehyde. 5 "H NMR (400 MHz, CDCI3): 7.55 (s, 1H), 7.36-7.25

(m 5H), 7.21 (dd, J =8.4, 1.6 Hz, 1H), 7.06-7.00 (m 2H), 6.46 (dd, J =
3.0, 0.8 Hz, 3H), 3.65 (s, 2H), 3.50 (t, J =
5.1 Hz, 4H), Exat p3: 4 : -indehS-vimethupipeyazine-1-carboxylic acid

4- (6- Chl or o- Ui |.h=2- vl met hvl) - pi perazi ne-1-carboxylic acid phenvlam de
JN N~ H ~ NH}a é i Cl 1 i1 10 OThe title conmpound was prepared from
6- chl or o- qui nol i ne- 2- car bal dehyde. ' HrNMR, 400xMHg, CDClI3): 8.07 (d, J =
8.4 Hz, 1H), 8.01 (d, J = 8.8 Hz 1%),,%;0 J/=2.2 Hz, 1H), 7.67-7.62
(m 2H), 7.36-7.26 (m 4H), 7.@70(}1’( 1H), 3"$ (s, 1H), 3.86 (s, 2H,
3.54 (t, J =5.1 Hz, 4H), 2.60 7 Jo= 5.1 Hz, 4H). 15 Exanpl e 55:

4- (8- Chl oro-oui noLi n-2-vl met hvl ) - pi perazi ne-1-carboxylic acid _ phenvlam de
a The title compound was prepared from 1-methyl-1H-indole-5-carbaldehyde.

5 'H NMR (400 MHz, CDCly): 7.55 (s, 1H), 7.36-7.25 (m, 5H), 7.21 (dd, J = 8.4, 1.6
Mz, 1H), 7.06-7.00 (m, 2H), 6.46 (dd, J = 3.0, 0.8 Hz, 1H), 6.29 (br s, 1H), 3.80 (s,
3H), 3.65 (s, 2H), 3.50 (t, J = 5.1 Hz, 4H), 2.51 (t, J = 5.1 hz, 4H).

Example 54: 4-(6-Chloro-quinolin-2-ylmethy|)-piperazine-1-carboxylic acid
phenylamide

@,NTN\/' & ol
10 o

The title compound was prepared from 6-chloro-quinoline-2-carbaldehyde.
'H NMR (400 MHz, CDCl): 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).

15 Example 55: 4-(8-Chloro-quinolin-2-yimethyl)-piperazine-1-carboxvlic acid
phenylamide

o]

The title compound was prepared from 8-chloro-quinoline-2-carbaldehyde.
'H NMR (400 MHz, CDCly): 8.17 (d, J = 8.4 Hz, 1H), 7.82 (dd, J = 7.5, 1.3 Hz,
20  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 =5.1Hz, 4H).
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1

N. &To The title conpound was prepared from

8- chl or o- qui nol i ne- 2- car bal dehyde. 'H NMR (400 MHz, CDCI3): 8.17 (d, J =

8.4 Hz, 1 H, 7. 82 (dd, J=7.5 1.3 Hz, 201 H), 7.75, 7.71 (m 2H) 7 44

(t, J =7.7 7.37-7.34 (m 2H), 7.30-7.25(m 2H), 7.05-7.00 (m 1
= 1

Hz,
H, 6.40 397(5 2H), 3.55 (t, J 5.1 Hz, 2. 64 : 5.
Hz 4H) . ‘&9 W%é‘s/ 074025 PCTI US2005/ 047329 Exanpl e ‘PFED.J"SZO"S/MB(”
4- (2 Chl or o- gui nol i n- 3-vl net hvl ) - pi perazi ne-1-carboxylic acid phenyl am de '
,~JNN C I N 1A The title conpound was prepared from
2- chl or o- qui nol i ne- 3-car bal dehyde. 5 '"H NWMR (400 MHz, CDCI3): 8.23 (s, 1
H, 8.02 (d, J X . 1.75-7.70 (m 1H),
o a2 i ¥ DIPEFE '.'01 li razlve) (S 1H) 3.79
(s 2H) @,gm,dé—SOHz 4H) 263(t J = 5.1 Hz, 4H) Exanpl e 57:
4- Napht hal'en-Z-VvIret hvl - pi per azi ne-| -carboxylic _acid (4 fl uoro-
phenyl)-amde ~CGrcC 10 F O The tj tI prepared from

pi per azi ne- 1- car boxylic aci d@ bpil\ﬁgzg %:ﬁn de and
2- napht hal enecar bal dehyde. ' \g/w 13): 7.85-7.80 (m 3H), 7.74
(s, 1H), 7.52-7.45 (m 3H), 5(m 2H), 6.98-6.92 (m 2H), 6.36 (s,
1 H, 3.69 (s, 1 Hz, 4H).

Bl o 58: 4. Qe SompdhH A ropdaion pienofedripb i Fsamagpniie.

(4-f1 u@ o- PhRMR MO0MHEECDTH): N3.23 KsINH), 8.02 (d, J = 8.1 Hz, 1H), 7.84 (d, J = 8.3
Mz, 1H), 7.75-7.70 (m, 1H), 7.60-7.55 (m, 1H), 7.37-7.25 (m, 4H), 7.05-7.00 (m,
1H), 8.42 (s, 1H), 3.79 (s, 2H), 3.56 (t, J = 5.0 Hz, 4H), 2.63 (t, J = 5.1 Hz, 4H).

Example 57: 4-Naphthalen-2-yimethyi-piperazine-1-carboxylic acid {4-fluoro-
phenyl)-amide

10
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), 251 (t, =
15 5.1 Hz, 4H).

Example 58: 4-Quinolin-2-yimethyl-piperazine-1-carboxylic acid (4-fiuoro-phenyl)-
amide '

The tifle compound was prepared from piperazine-1-carboxylic acid (4-
20 fluoro-phenyl}-amide and 2-quinolinecarbaidehyde. '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-

60



F O The title conpound was prepared from pi perazine-1-carboxylic acid (4- 20
fl uoro-phenyl)-am de and 2-qui nol i necar bal dehyde. 'H NVMR (400 WVHz, CDCl 3):
8.16 (d, J =83 Hz, 1 H, 808 (d, J =8.6H, 1H, 7.82(d, J =7.6 H, 1
H, 7.74- 6.69%% 1 H), 7.63 (d, J =8.3 Hz, 1 H, 7.56-7.52 gm 1 H),
7.32-7.25 (MO BRI748599 60 WO 2006/ 074025 PCT/ US2005/ 047BSHUSHOHHTM, ~ 2oH) |
6.38 (s, 1 H, 3.88 (s, 2H), 3.52 (t, J =5.1 Hz, 4H), 2.60 (t, J =5.1 Hz,
4H). Exanpl e 59: 4-(1-Hydroxy-napht hal en-2-vl net hvl) - pi perazi ne-1-carboxylic
acid phenvilamde OH N NI~ 5 O The title conpound was prepared from
1- hydr oxy- napht hal ene- 2- car bal dehyde. 1H NVR (400 MHz, CDCl 3): 8.26-8.22
(m 1H), 7.76.9%. (17142Hm611$+ls 1H), 2188 7s. %i)(&ﬁzw 5131z, #H2@ 80t, $F)5.1 7. 10- 7. 01
(m 2H, 64%2(&,{) , 3.89 (s, 2H), 3.70-3.40 (br s, 4H), 2.80-2.50 (br
s, 4H). 10 Exanpl‘é 60
4-13-(4-Chl opo-r , , ] _ 4hih6 ‘ :
(NONy Cl g~ ' ST prepate T3 -oxy)-
benzal dehydep_h_irﬁldWBeMOO VHz, CDCI 3) 7.36-7.25 (m 7H) 7.11-6.87 (m 6H),
15 6.31 (s, 1H), 3.55-3.47 (m 6H), 2.51-2. 46 F} 4H). Exanple 61:

o

4-f 3- (3. 4-Di chl or o- phenoxy) - benzvl | - pi perazi nefl -carboxylic acid
phenvlianide NOC Ny/ Y N OO
N_N_J
(%
5 0
The title compound was prepared from 1-hydroxy-naphthalene-2-
carbaldehyde. 'H NMR (400 MHz, CDCl3): 8.26-8.22 (m, 1H), 7.78-7.74 {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).

10 Example 60: 4-[3-(4-Chloro-phenoxy)-benzyll-piperazine-1-carboxylic acid

phenylamide
O
@HTOU O\Cl

The title compound was prepared from 3-(4-chloro-phenoxy)-
benzaldehyde. 'H NMR (400 MHz, CDCl5): 7.36-7.25 (m, 7H), 7.11-6.87 (m, 6H),
15 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
N Fshcpes

The title compound was prepared from 3-(3,4-dichloro-phenoxy)-
20 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).
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Il N_,~Cl OThe title conpound was prepareﬁ?&im 3- ( , 4-di chl oro- Henoxy$

20 benzal dehyde. 1H NWR (400 MHz, CDCl 3): 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 MANNMAEEEV~ WD 2006/ 074025 PCT/ US2005/ 047329 Exanpl e 62:
4-(3-p-Tol on benzvl | - pi perazi ne-1-carboxylic acid phenylamde H N O N-N
O The tit¥e? %ﬁ #&hd was prepared from 3-p-tolyl oxy- beff gﬁi@?ﬂﬂd?—?”lH NVR
(400 MHz, CDCI3): 7.36-7.24 (m 5H), 7.16-7.12 (m 2H), 7.06-6.98 (m 3H),
56.94-6.85 (m 3H), 6.31 (s, 1 H), 3.53-3.46 (m 6H), 2.51-2. 45 (m 4H).
Exanpl e 63: 4-13-(4-tert-Butyl-phenoxy)-benzvll -pi perazine-I-carboxylic acid
phenvl am de Hur N OICY N |1 N I| OThe title corrpound was prepared from
3-(4-tert Hxa ~ ' 3 glazi dvboXyHO acilit Gy : 7.37-7.24
(m 7H), 709700(m3H) 696685( Bﬁ) 631(s 1H) 3.55-3.45 (m
6H), 2.53-2.45 (m 4H), 1.33 (s,
4-r3-(3-Trifluoronethyl - @)@% vII per k& e-1 -carboxylic acid
phenylamide F Hr N\ F 51 OThetitle corrpound was prepared from
3-(3-trifluoronethyl-phen
The title compound was prepared from 3-p-tolyloxy-benzaldehyde. 'H
NMR (400 MHz, CDCl3): 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).

Example 63: 4-[3-(4-tert-Butyl-phenoxy)-benzyll-piperazine-1-carboxylic acid

~r ShCAE

The title compound was prepared from 3-(4-tert-butyl-phenoxy)-
10  benzaldehyde. 'H NMR (400 MHz, CDCls): 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}-benzyll-piperazine-1-carboxylic

acid phenylamide
F
F
JSACRGA
N._ N
¥
15
The title compound was prepared from 3-(3-trifluoromethyl-phenoxy)-

benzaldehyde. 'H NMR (400 MHz, CDCly): 7.50-6.90 (m, 13H), 6.31 (s, 1H),
3.56-3.46 (m, 6H), 2.53-2.45 (m, 4H).
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benzal dehyde. 1H NMR (400 MHz, CDCI3): 7.50-6.90 (m 13H), 6.31 (s, 1H),
3.56-3.46 (m 6H), 2.53-2.45 (m 4H). 62 WD 2006/ 074025 PCT/ US2005/ 047329
Exanpl e 65: 4-[ 3- (4- Met hoxv- phenoxy) - benzvl | - pi per azi ne- 1- car boxylic acid
phenylamide HN O Nu G O The title conpound was prepared from
3- (4- met hox YYQHEHNBYYIS 5 benzal dehyde. 'H NVR (400 MHz, CBEFAP20057048297 21 (m
6H), 7.06-6.80 (m 7H), 6.30 (s, 1H), 3.81 (s, 3H), 3.52-3. 45 (m 6H),
2.51-2.45 (m 4H). Exanple 66:
4- ( 6- Met hoxv- napht hal en- 2- vl net hyl ) - pi per azi ne- 1- carboxylic acid
phenyl am de H N NuI\LJ O O 10 The title corrpound was prepared from

¢ -blehi ‘

: : Halbti ) - [ige X acig. 72 (d, J =
8.3 Hz, n(]s 745(de 84 16Hz 1H) 7.35-7.24 (m
4H) , 717 E%—&%’——'?ﬁ), 705699(m 1H) 637(s 1H) 3.92 (s, 3H), 3.65
(s, 2H, 3.50 (t, J 5.1 Hz, 4H) 5 1 Hz, 4H). 15 Exanple 67:

4- Phenant hr en- 9- vl met hyl - pi per a ar 0 I d phenyl amde HrN NuNJ
/| O The title conmpound wa ) from o-*' cehe- 9- car bal dehyde. 1H
NVR (400 MHz, CDCl 3): 8. 75- (n 2H), 8.41-8.38 (m 1 H, 7.87 (dd, J =
7.7, 1.3 Hz, 1H), 770757(m 5H) 736726(m 4H), 7.05-7.00 (m 1H),
6. 30 (s, 1H), 20T #&: ¢ompdlint)was3prepared, from 3-(8-nmethiaxy-gkdnox2)-61 (t, J = 5.1

H, 4H). ES benzaldehyde. "H NMR (400 MHz, CDCls): 7.36-7.21 {m, 6H), 7.06-6.80 (m, 7H),
6.30 (s, 1H), 3.81 (s, 3H), 3.52-3.45 (m, 6H), 2.51-2.45 (m, 4H).

Example 66: 4-(6-Methoxy-naphthalen-2-yimethyl)-piperazine-1-carboxylic acid

phenylamide
W ¥epeel

10 The title compound was prepared from 8-methoxy-naphthalene-2-
carbaldehyde. 'H NMR (400 MHz, CDCl3): 7.72 (d, J = 8.3 Hz, 2H), 7.66 (s, 1H),
745 (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), 250 (t, J =
5.1 Hz, 4H).

15 Example 67: 4-Phenanthren-9-vimethyl-piperazine-1-carboxylic acid phenylamide

(]
SRS
©/N\H/N ‘
0
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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WD 2006/ 074025 PCT/ US2005/ 047329 Exanpl e 68:

4- Pyren-| - vl nmet hvl

I/

(400 MHz, CDCl3):

~| The title conmpound was prepared from pyrene-| -carbal dehyde.
8.53 (d, J =9.1 Hz, 1 H, 8.22-8.12 (m 4H), 8.06 (s,

-c,iperazine-|l-carboxylic acid phenylamde HCN NuN) / O
"H NWR

2H), 8.04- 5 7.96 (m 2H), 7.36-7.25 (m 4H), 7.05-7.00 30 (s,
1H), 4. 22"’?3:?"6‘2%0,25(3.50 (t, J =51 H, 4H), 2.62 (t PQGE 2505?1429
Exanpl e 69: 4-(6-Chl oro-ouinolin-3-vlnethyl)-pi perazi ne-1-carboxylic aci d
phenvlamide NC HNu IN O1l | 10 The title conmpound was prepared from
6- chl or o- qui noi i ne- 3-car bal dehyde. 'H NVR (400 MHz, CDCfS): 8.13 (d, J =
8.6 Hz, i 8.09 (d, J =20 1H) 775 (d_J, 1H), 7.63 (d, J
= 8.4 Hz, Exmmples68:a4Rysen-1-yimethy 1 poxvlic agid de 4H), 7.05-7.00
(m 1 H, 6.35 (s, 1 H, 3.87 (s, 2H) 4H), 2.61 (d, J
= 5.1 Hz, 4H). 15 Exanple 70: 4-Biph y thyI p| pera2| ne- 1- car boxylic
aci d phenvl amde rN H NuN, N N h g conpound was prepared from
bi phenyl - 3- car bal dehyde. 1H (%r)o VHz §) . 7.65-7.25 (m 13H),
7.06-7.00 (m 1H), 6.31 (s, 1 3.61 (s, 3.55-3.49 (m 4H), 2.58-2.50
(m 4H). 64
The title compound was prepared from pyrene-1-carbaldehyde. 'HNMR
{400 MHz, CDCl3): 8.53 (d, J = 9.1 Hz, 1H), 8.22-8.12 (m, 4H), 8.06 (s, 2H), 8.04-
5 7.96 (m, 2H), 7.36-7.25 (m, 4H), 7.05-7.00 (m, 1H), 6.30 (s, 1H), 4.22 (s, 2H}, 3.50
(t, J =5.1 Hz, 4H), 2.62 (t, J = 5.1 Hz, 4H).
Example 69: 4-(6-Chloro-quinolin-3-yimethyl)-piperazine-1-carboxylic acid
phenylamide
Cl
H (\j‘ [
NTN N
o]
10 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 =84 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).
15 Example 70: 4-Biphenyl-3-yimethyi-piperazine-1-carboxylic acid phenylamide

OO
¥

o]
The titie 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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WD 2006/ 074025 PCT/ US2005/ 047329 Exanple 71:

4- ( 6- Brono- pyridi n-2-vl net hyl ) - pi perazi ne-1-carboxylic acid phenvliamde N N
Br HNuN O The titIe conmpound was prepared from

6- br ono- pyri di ne- 2- car bal dehyde. 5 'H NWR (400 MHz, CDClI 3): 7.57-7.26 (m
7H), 7.06- 7"‘61200%?74&213) 6.32 (s, 1H), 3.70 (s, 2H), 3.5RCTAUS2005/478291 Hz,
4H), 2.57 (t, J 5.1 Hz, 4H). Exanple 72:

4-13- (4- Chl oro- benzenesul fonyl)-benzvl | - pi perazi ne- 1- carboxvlic acid
phenviamde ,. 0, O Hr Ns NN I I nC I/ O10 The title conpound was
prepared from 3-(4-chl oro-benzenesul fonyl )- benzal dehyde. 'H NVR (400 MHz,
CDCl 3) : 7. 94EXarfiple(@tr _46{6) Bromd&gyridi iperazifs1 tattbxylie adidH) , 6. 29 (s,
, 2.50-2.49 (m 4H). Exanple 73:

1 H, 3.58 (s, 2 3.53-3.47 (m 4

4- (1H 1 ndol - B’-‘Sﬂy%-'i‘-ﬂﬁl) pi perazi ne-| -carboxylic acid phenylamde H N NH

NuNJ 15 O The title conpound was pr epared ol e- 6- car boxal dehyde. 'H
NVMR (400 MHz, CDCI3): 8.15 (s, 6 W 1H), 7.40-7.19 (m 6H),

7.12-6.99 (m 2H), 6.53-6.56 }_zi)w( H, 3.66 (s, 2H), 3.54-3.47
(m 4H), 2.55- 2.50 (m 4H). ®/1

The title compound was prepared from 6-bromo-pyridine-2-carbaldehyde.
5 "H NMR (400 MHz, CDCl3): 7.57-7.26 (m, 7H), 7.06-7.01 (m, 1H), 6.32 (s, 1H),
3.70 (s, 2H), 3.54 (1, J = 5.1 Hz, 4H), 2.57 (t, J = 5.1 Hz, 4H).

phenylamide

10 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-ylmethyl)-piperazine-1-carboxylic acid phenylamide
H

N N
L TCD
N_ N
oY
15 ©
The title compound was prepared from indole-6-carboxaldehyde. 'HNMR
(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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65 WD 2006/ 074025 PCT/Us 2 005/04 732 9 Exanple 74:
4- (4- Phenoxy- benzvl) - pi perazi ne- 1-carboxylic acid phenylam de Hami N N I |

/ 0\ O The title conmpound was prepared from 4-phenoxybenzal dehyde. 'H NWR
(400 MHz, CDCI3): 7.40-7.25 (m 8H), 7.15-6.95 (m 6H), 6.31 (s, 1 H),
3.55-3.48 5 (m 6H), 2.55-2.45 (m 4H). Exanple 75:

4- (2- Chl V8244085 | - aui nol i n- 3- vl net hyl | - pi per azi ne- | RECAYBOINHTR? aci d
phenvliamide H (N NuNJCI N/ 11Ol The title conmpound was prepared from

2- chl or o- 8- net hyl - qui nol i ne-3 10 car bal dehyde. 'H NVR (400 MHz, CDCI3): 8.17
(s, 1 H, 7.67 (d, J =7.8H, 1 H, 7.56 (d, J =6.8Hz, 1H), 7.45 (t, J =

7.5 Hz, 1H). 7.37-7.33 7.30-7.25 (m 2H), 7.05-7.00 (m 1 H), 6.46
(s, 1 . Examplg #4: 94(f-Pheng p Sazinep-catboxylic agid phenylagtile 2. 61 (t, J
= 5.0 Hz, 4H). Exanple 76: 4-(1-Methyl -

Hi ndol - 6- vl met hyl ) - pi perazi neH -c LBEMC@S phenviamide NN H N Ir
NI I/ [/ OThe title conpetag N pareg” g

1- net hyl - I Hi ndol e-6-caryd . "H NWMR (400 MHz, CDCI3): 7.57 (d, J =
8.1 Hz, 1H), 7.38-7.24 (m $H), 7.11-7.00 (m 3H), 6.49-6.47 (dd, J = 3.1,
0.8 Hz, 1 H), 6Gnalitiécompotiiid w@s%?é&(aﬁed ﬁbﬂm-gh&ﬂ)xgﬁenz%ﬂie%?%e. B4R 48 (m
4H), 2.56 66_ WO 2006/ 074025 PCT/ US2005/ 047329

<2450 (m. 4t
(400 MHz, CDCl3); 7.40-7.25 (m, 8H), 7.15-6.95 (m, 6H), 6.31 (s, 1H), 3.55-3.48
5 (m, 6H), 2.55-2.45 (m, 4H).

Example 75: 4-(2-Chloro-8-methyl-quinolin-3-yimethyl)-piperazine-1-carhoxvlic

E¥eare

The title compound was prepared from 2-chloro-8-methyl-quinoline-3-
10 carbaldehyde. '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).

acid phenylamide

Example 76: 4-(1-Methyl-1H-indol-6-ylmethyl)-piperazine-1-carboxylic acid
15 phenylamide

The title compound was prepared from 1-methyl-1H-indole-6-carbaldehyde.
'H NMR (400 MHz, COCl): 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,
20  2H), 3.54-3.48 (m, 4H), 2.56-2.50 (m, 4H).
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Exampl e 77: 4-(4-Benzvl oxy-benzvl)-pi perazi ne-1-carboxylic acid phenyl am de
HNNuNJ 11 O The title conpound was prepared from
4- benzyl oxybenzal dehyde. 1H NMR (400 MHz, CDClI3): 7.47-7.20 (m 11H),

7.05-6.98 1H), 6.97-6.91 2 5 5.05 (s, 2H), 3.50-3.42 6

2 47-2. 40 E%Oz@lﬁgougganm e 78(m . ( H) PCT/U5200<IS47329 .

4- 13- (3, 5-Di chl or o- phenoxy) - benzv) 1- pi per azi ne- 1-carboxylic acid
phenvlamide HN O C "'~ JJ 1A CI The title conpound was prepared from

3- (3, 5-di chl oro- phenoxy) 10 benzal dehyde. 1H NMR (400 WMHz, CDCI3): 7.37-7.25
(m 5H), 7.16 (d, J =7.7 Hz, 1 H), 7.10-7.00 (m 3H), 6.97-6.91 (m 1 H),
6.86 (d, J =Egfa8ples 7. 2t-§4-Bér bentylHpiperirte71-Badpxyli a eryldh@de. 45 (m
4H). Exanple 79: 4-(9H Fl uoren-2-vl nethyl) - pi per azi ne-1| -carboxylic acid
phenylamide H rN NuNJ 0 15 Thenti t(T e ftonmgoind was prepared from

9H- f | uor ene- 2- car bal dehyde. 1‘(@9’0 : 7.79-7.72 (m 2H),
7.55-7.50 (m 2H), 7.40-7.2@% 7.04-6.99 (m 1H), 6.40 (s, 1H), 3.90
(s, 2H), 3.60 (s, 2H), 3.50 J 5.1 Hz, 4H), ~50 (t, J =5.1 Hz, 4H).
Exanpl e 80: 4-(9- ﬁﬁé&‘ﬁle %ﬁﬁﬁh@% 6p‘ra HJeHEfHPN h)ﬁdﬁk@@@éhﬂﬁdé C;%r bPPWMRC acid

20 phenvliamde HfN 20 6/ 07402 CT(US20051047329
(400 MHZ CDCIg) 7.47-7.20 (m, 11H), 7.05-6.98 (m, 1H), 6.97-6.91 (m, 2H),

5 505 (s, 2H), 3.50-3.42 (m, 6H), 2.47-2.40 (m, 4H).

Example 78: 4-[3-(3,5-Dichloro-phenoxy)-benzyll-piperazine-1-carboxylic acid

phenylamide
" |/\N 0@,0!
o Y

The title compound was prepared from 3-(3,5-dichloro-phenoxy)-
10  benzaldehyde. 'H NMR (400 MHz, CDCls): 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
OO0
(Y O
O
15 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),

20 phenylamide



The title conmpound was prepared from 9-ethyl - 9H car bazol e-3 car bal dehyae. iz
NVR (400 MHz, CDCI3): 8.10 (d, 7.6 Hz, 1H), 8.03 (s, 1H), 7.49-7.21 (m 9
H, 7.04-6.99 (m 1 H, 6.35 (s, 1 H, 4.37 (q, 7.2 Hz, 2H), 3.72 (s, 2H,
3.51 (t, J =5.1Hz, 4H), 2.54 (t, J =5.1 Hz, 4H), 1.44 (t, J = 7.2 Hz,
3H). 5 Exanple 81: 4-(4-Styryl-benzvl)-piperazine-1-carboxylic acid

phenvl am‘ﬁ@zoqﬂi"‘lﬂz?\lul\u 0 The title conpound was prepa"r(iérdUglzPQﬁPr”:m
4-styryl -benzal dehyde. hH NMR (400 MHz, CDCI3): 7.54-7.47 (m 4H),
7.39-7.25 (m 9 H), 7.11 (s, 2H), 7.05-7.00 (m 7.00, 1 H, 6.37 (s, 1 H,
3.54 (s, 2H), 3.50 (t, J =5.0 Hz, 4H), 2.49 (t, J =5.0 10 Hz, 4H).
Exanpl e 82: 4-(4-Chloro-3-trifluoronethvl-benz []).| p| perazi ne- 1- carboxyllc
aci d phenvl amlbe tite compopng-wagiprepaced erm'I?héthN?/? tazpleadrd was prepared

787 (o TRptadRe HRTAG) i oEEIST ST 6#%&%85’*? MLy 6 ab (s,

1 H), 3.54.4%7.22Hn, 93H)50.04¢6.99 (m, 5H), 6:35 (S4HH), 4237461 72 Hz,]2H:) B.72 (8z, 4H).

EES;‘PL& 8%?‘%&?&69' S i e %éﬂt%él%ﬁ&@”ﬂ*? ‘I‘PM m éﬁer NN

NuNJ |

25d|§et I e gyi-henzylhpiverdzde i
(400 MHz, CDO 3): 769758(r’ﬂ \
Fg\ O _

SR ®

The title compound was prepared from 4-styryl-benzaldehyde. 'H NMR
(400 MHz, CDCl,): 7.54-7.47 (m, 4H), 7.39-7.25 (m, 9 H), 7.11 (s, 2H), 7.05-7.00
(m, 7.00, 1H), 6.37 (s, 1H), 3.54 (s, 2H), 3.50 (t, J = 5.0 Hz, 4H), 2.49 (t, J=5.0
10 Hz, 4H).

g8 dehyde. 'H NMR

Example 82: 4-{4-Chloro-3-trifluoromethyl-benzyl}-piperazine-1-carboxylic acid
phenylamide

The title compound was prepared from 4-chloro-3-trifluoromethyl-
15 benzaldehyde. 'H NMR (400 MHz, CDCl,): 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, d = 5.1 Hz, 4H).

Example 83: 4-[2 5-Dimethyl-1-(3-trifluoromethyl-phenyi}- 1H-pyrrol-3-yimethyl]-

rboxylic acid phenylamide
“N
F
FF

The title compound was prepared from 2,5-dimethyl-1-(3-trifluoromethyl-
phenyl)-1H-pyrrole-3-carbaldehyde. "H NMR (400 MHz, CDCl,): 7.69-7.58 (m,

20
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WD 20061074025 PCT/ US2005/ 047329 2H), 7.47 (s, 1H), 7.42-7.25 (m 5H),
7.04-7.00 (m 1H), 6.45 (s, 1H), 6.94 (s, 1H, 3.52 (t, J =5.1 Hz, 4H),
3.41 (s, 2H), 2.52 (t, J =5.1 Hz, 4H), 2.02 (s, 3H), 1.98 (s, 3H). Exanple
84: 4-(2-Brono-benzvl)-pi perazine-|-carboxylic acid phenylamde Br HIr
JIN 5 O Tha"Q 20 ¥npound was prepared from 2-br omben%&Fﬂ@W&’@*”%‘l—l NVR
(400 MHz, CDCI3): 7.56 (dd, J =8.0, 1.3 Hz, 1H), 7.46 (dd, J = 7.8, 1.6 Hz,
1H, 7.36-7.24 (m 5H), 7.13 (td, J =7.7, 1.7 Hz, 1 H), 7.04-6.99 (m 1
H, 6.37 (br s, 1H), 3.63 (s, 2H), 3.51-3.47 (m 4H), 2.56-2.52 (m 4H). 10
Exanpl e 85: 4-(3, 4- D brono-benzvl) - pi perazi ne-1-carboxylic acid (3-fluoro-
phenyl ) - am d@HH MNBEs, 1TH).NTAR-7TERS (Y S0)F7.0A- 7500 (o th), 645 (s, 1H), 6.94 (s, 1H),

1- (3, 4-di br ongspen )4~ 14 azi (67 ) in_i)q,ml r W th
3-fluor ophen?&*@oﬁ%gﬁaﬁé%! %?qﬁf) A?{ggr(t’fé' ¥ t‘{‘lgl-gje‘)s'g?\tog?g)lggﬁgture
was chromat o@Haphed, giving the title compound as a white foam (188 ng). 'H
NVR (400 MHz, CDCI3): 7.61 (d, J = 2.0 Hz, 1H), 7.56 (d, J = 8.1 Hz, 1H),
7.31-7.12 ( mExaidple 8§4: 045 BEoMmé-Mendhii-pipéraZinett-E8boxglic bidd pHendlandide m 1H),
3.51-3.47 (m 4H), 3.45 (s, 2H), 2.48-2.43 (m 4é—r|). 20 Exanpl es 86-96 were
prepared from 1-(3, 4-di br ono- benzyl) - pi perazine gnd the specified

i socyanates in anal ogy with Exanple . d re isolated either by
filtration of the reaction m xt urj OVN\[bRN\CﬂO raphy. 69 WO 20061074025

PCT/ US2005/ 047329 Exanpl e 86:

4- (3. 4-Di grono-benzvl) - pi perazin -caPboxylic acid (4-fluoro- phenyl)-am de
The title compound was prepared from 2-bromobenzaldehyde. 'H NMR

(400 MHz, CDCl3). 7.56 (dd, J = 8.0, 1.3 Hz, 1H), 7.46 (dd, J= 7.8, 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), 3.83 (s, 2H), 3.51-3.47 (M, 4H), 2.56-2.52 (m, 4H).

10 Example 85: 4-(3 4-Dibromo-benzyl)-piperazine-1-carboxylic acid {3-fluoro-

phenyl)-amide
Br
O
N\n,N Be

A solution of 1-(3,4-dibromo-benzyl)-piperazine (167 mg) in DCM (2 mL)
was treated with 3-fluarophenyl isocyanate (0.07 mL). After 16 h, the resulting
15  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).

20 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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NBr NI NJ I / Br F OThe title conpound was prepared from

4-fl uorophenyl isocyanate. "HNWVR 5 (400 MHz, CDCI3): 7.62 (d, J = 2.0 Hz,

1H, 7.57 (d, J =8.0 Hz, 1H, 7.31-7.27 (m 2H), 7.15 (dd, J =8.0, 2.0

Hz, 1H), 7. 01 6.95 (m 2H), 6.28 (br s, 1H), 3.51- 3.47 (m 4H), 3.46 (s,

2H), 2.50- _g‘r%zm-i) Exanpl e 87:

4- (3, 4- D%‘P&Wﬁ/" vl ) - pi perazi ne- 1-carboxyl i c acid ( FHARYRP47329

phenyl)-amde HI N Sr .-0 NuN~/1 1 I | Br 10 O The title conpound was

prepared from 3-rrethoxypheny| i socyanate. 1H NWR (400 MHz, CDCI 3):

7.65-7.55 (m 2H), 7.20-7.10 (m 3H), 6.85-6.79 (m 1H), 6.62-6.56 (m 1H),
3

6.32 (s, 1H), 355345(m 6H) 251244 m 4H). 15
Exanpl e 8§ 861 A hadibromabenzylriperazinei-carboxylig agid(4-fluato-d m t ol vl ani de
Br HJ N~h‘enl La r O The title corrpound was prepared from 3- et hyl phenyl

| socyanat (400 MHz, CDCI3): 7.65-7. 55 (m 2H), 7.25-7.07 (m 4H) ,
6.86 (d, J=17.4 Hz, 1 H, 626(s .44 (m 6H), 2.50-2.44 (m
4H), 2.32 (s, 3H). 70 WD 2006/ 074 25 ﬁus /047329 Exanpl e 89:

4- (3. 4- Di br onp- benzvl) - pi per oxyl i d (2-fluoro- phenyl)-am de

N Br H

The title compound was prepared from 4-fluorophenyl isocyanate. 'H NMR
5 (400 MHz, CDCl;): 7.62 (d, J = 2.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.31-7.27
(m, 2H), 7.15 (dd, J = 8.0, 2.0 Hz, 1H), 7.01-6.95 (m, 2H), 6.28 (br s, 1H), 3.51-
3.47 (m, 4H), 3.46 (s, 2H), 2.50-2.45 (m, 4H).

Example 87: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid {3-methoxy-

phenyl}-amide
Br
1 (X
NTN Br

O
10 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), 2.51-2.44 (m,
4H).

15 Example 88: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid m-tolylamide

Br
1 LT
N\IrN Br
0
The title compound was prepared from 3-methylphenyl isocyanate. 'H

NMR (400 MHz, CDClz): 7.65-7.55 (m, 2H), 7.25-7.07 (m, 4H),6.86 (d, J =74
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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uN, /J Br O The title conpound was prepared from 2-fl uorophenyl isocyanate.
1H NVR 5 (400 MHz, CDCI3): 8.08 (td, J =8.2, 1.6 Hz, 1H), 7.62 (d, J = 1.8
Hz, 1H), 7.57 (d, J 8.0 Hz, 1 H), 717693(m4H) 6.58 (br s, 1 H),
3.55-3.50 (m 4H), 347(s, 2H) 2.51-2.46 (m 4H). Exanple 90:
4-(3.4-Di brd’ﬁ%Z‘l?é/ﬂWﬁ) pi perazi ne-1-carboxylic acid (4- mPCRERHWS047329
phhenyl)-amide HNBr yN ,J | Br 10 Ol O The title conpound was prepared
from 4- met hoxyphenyl isocyanate. 1H NWR (400 MHz, CDCI3): 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 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 ( mExdiiple 8% ibro®rio-benzyl}-piperazine- 1 -carboxylic acid {2-fluoro-
4- (3. 4-Di bror‘rpl-b zvld)-pi per azi ne-|-carboxylic acid (2-nmethoxv-
phenyl ) - ani d@—ﬁﬂﬁﬂgp—N' N u Il NI Br O The title conpound was prepared from
2- met hoxyphenyl isocyanate. 1H NWR (400 8): 8.15-8.13 (m 1H),
7.63-7.56 (m 2H), 7.16-7.09 (m 2|—q;ll . 94 93(m 2H) 6.86-6.83 (m 1
H, 3.87 (s, 3H), 3.53-3.51 (m . (s, r2.50-2.47 (m 4H). 71 WO
2006/ 074025 PCT/ US2005/ 047329 @p\g 92:
4- (3, 4- Di br onp- benzyl ) - pi perazi né-1 fcarboxylic acid (3-chloro- phenyl)-an de
HINBr C NTNJ e tifid compound was prepared from 2-fluorophenyl isocyanate. 'HNMR

5 (400 MHz, CDCl3): 8.08 (td, J = 8.2, 1.6 Hz, 1H), 7.62 (d, J = 1.8 Hz, 1H), 7.57 (d,

J = 8.0 Hz, 1H), 7.17-6.93 (m, 4H), 6.58 {(br s, 1H), 3.55-3.50 (m, 4H), 3.47 (s,

2H), 2.51-2.46 (m, 4H).

Example 90; 4-(3,4-Dibromo-benzy!)-piperazine-1-carboxylic acid (4-methoxy-

phenyl)}-amide
B
OO
NTN Br

10 o’ : ©

The title compound was prepared from 4-methoxyphenyl isocyanate. 'H
NMR (400 MHz, CDCl;): 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).

15

phenvl)-amide

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),
20 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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The title conpound was prepared from 3-chl orophenyl isocyanate. 1H 5 R
(400 MHz, CDC13): 7.62 (d, 1.9 Hz, 1H), 7.57 (d, J = 8.2 Hz, 2H), 7.20-7.13
(m 3H), 7.02-6.99 (m 1H), 6.34 (s, 1H), 3.51-3.47 (m 6H), 2.49-2.46 (m
4H). Exanple 93: 4-(3, 4- D brono-benzyl) - pi perazi ne-1|-carboxylic acid
(2-chloro- phenyll-amde C HONBr NyNv Br 0 10 The title conpound was
prepar ed WP aMePZ¥8 or ophenyl isocyanate. 'H NVR (400 RORAUS20950#3E9 8. 20- 8. 18
(m 1 H, 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). Exanple 94:
4- (3, 4- Di brono- benzyl ) - pi perazme | - carboxylic acid p-tol yI amde N Br H

h h

N~NJ I/ Br

i socyanat e. St : : =9 =207 (m 5H),
6.25 (s, 1d1)enyl§iaﬁﬁhle3 46 (m 6H) 2 48 2 45 (m 4H) 2. 29 (s 3H). Exanpl e
95: 4-(3, 4-D brono-benzyl) - pi per azi ne 1 car boxyl i X acid (4-chloro-
phenyl)-amde Hr3NBr Nu "~ Br - A0 20061074025

PCT/ US2005/ 047329 The titl Q;,co§ound pre ed from 4-chl orophenyl

i socyanate. 1H NVR (400 MHz, -7.56°(mBr2H), 7.31-7.23 (m 4H),
7.16-7.13 (m 1 H, 6.29 (s D51-3.47 (m 6H), 2.49-2.46 (m 4H).

The title compound was prepared from 3-chiorophenyl isocyanate. 'H
5 NMR (400 MHz, CDCl3): 7.62 (d, 1.8 Hz, 1H), 7.57 {d, J = 8.2 Hz, 2H), 7.20-7.13
(m, 3H), 7.02-6.99 {m, 1H), 6.34 (s, 1H), 3.51-3.47 (m, 6H), 2.49-2.46 {m, 4H).

Example 93: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid (2-chloro-

phenyl}-amide
oy (\N/\@Br
©/N\H,N\) o
o}
10 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

o

15 The titte 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
B
N‘n/N Br

20
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Exanpl e 96: 4-(3. 4-Di brono-benzvl) - pi perazi ne-1-carboxylic acid o-tol yl am de
NBr\ NN\vJ Br 51 / OThe title conpound was prepared from 2-net hyl phenyl

i socyanate. 1H NWR (400 M—Iz, CDC13): 7.63-7.56 (m 3H), 7.21-7.13 (m 3H),
7.04-6.99 (m 0% 6.10 (s, 1 H), 3.52-3.47 (m 6H), 2.50-2.47 (m 4H). 10
Exanpl es 97-WQB0nRHE25pr epared from 3-pi perazi n- 1-yl met hy PCHUSHIPPHA (unl ess
ot herwi se specified) and the specified i socyanates in analogy with Exanple
85. Products were isolated either by filtration of the reaction m xture or
by chromat ography. Exanpl e 97: 4-Quinolin-3-vlnethvl-piperazine-1|-carboxylic
acid (3-fluoro-phenvl)- 15 amde HIJN\ NfN I N/ / OF The title
conpound was prepahetitld canpQurid was p;dperad froradegtdorapkenyl Hobjdratd. 400 Mz,

CDCl 3): 7.41- .69 . 2H),
S0 (t, 5 NG Tadd ey Booly, 7 eb- e Wik, dar- B TmBrnra by g b 27
4- Qui nol i n 36@9’@ I, 3B P8 HUAZ ) 8HY,-ZH9- Qapedm gHpcid (4-fluoro-phenvl)- am de
HN NuNJ N 1O 73 WD 2006/ 074025 PCT/ US2005/ 047329 The title conpound

was prepared e‘xé é@élmammyﬁo rBzind-Hl- byl Beibitdztolyidabibis) : 8. 92
(s, 1H, 8.12-8.07 (m 1H), 4, 6.9, 1.5
8.7 27 (m 2H).  6.99'6.95

Hz, 1H), 7.52 (ddd, J = 8.0, 7.0, 1.1 X ' . ,
(m 2H). 6.38 (s, 1 H, 3.74 (s, 1 UN f\ m 4H), 2.55-2.54 (m 4H)
r

5

The title compound was prepared from 2-methylphenyl isocyanate. 'H
NMR (400 MHz, CDCl3). 7.63-7.56 (m, 3H), 7.21-7.13 (m, 3H), 7.04-6.98 (m, 1H),
6.10 (s, 1H), 3.52-3.47 {m, 6H), 2.50-2.47 (m, 4H).

10 Examples 97-115 were prepared from 3-piperazin-1-yimethyl-quinoline
(unless otherwise specified) and the specified isocyanates in analogy with
Example 85. Products were isolated either by filtration of the reaction mixture or
by chromatography.

Example 97: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid (3-fluoro-phenyl)-

15 amide

The title compound was prepared from 3-fluorophenyl isocyanate. 'H NMR
(400 MHz, CDCl3). 7.41-7.25 (m, SH), 7.05-7.00 (m, 1H), 6.33 (s, 1H), 3.69 (s,
2H), 349 (t, J = 5.1 Hz, 4H), 2.54 (t, J = 5.1 Hz, 4H).

20 Example 98: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid (4-fluorg-phenyl)-

amide
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5 Exanpl e 99: 4-Quinolin-3-vlnmethvl-pi perazine-|-carboxylic acid
(2-chloro-phenyl)- amde C HNNII N,, N O The title conmpound was
prepared from 2-chl or ophenyl isocyanate. "H NWR (400 MHz, CDCI3): 8.76 (d,
J=2.1Hz, 1 H, 802 (dd, J = 83 1.4 Hz, | H, 10 7.97-7.90 (m 2H),
7.67-7.6%m 12&0,_ 7.55 (ddd, J = 8.4, 7.0, 1. 4 Hz 1% 7.40 éddd, J = 8.0,
7.0, 1.1 %P 2006/09425 7 15 (dd, J - 3. 0, 1.5 Hz, 1UR2005/047329 1 H) |,
6.83 (s, 1H), 6.80-6.76 (m 1H), 3.41 (m 4H) 243240(m 4H) . Exanpl e
100: 4- Quinolin-3-vl net hvl - pi perazi ne-1-car boxyl ic acid (3-chloro-
phenyl)-amide HN C NuNJ | N 15 101 The title conpound was prepared from
3-chl orophenyl isocyanate. 1H NWR (400 MHz, CDCI 3): 8.93 (d, =2.1 Hz, 1
H), 8 12-8. 08 The titérompo@al Wes preparedirdmidziiyordphiehyl ntddyanhtc—: ‘MMHS 9, 1.4

7. ’19 7. 18(‘{995“/‘5%188?3518@%5 ‘('%l %11%%76"’36'1' ?@fm}) (my 11’@6%%1 (‘i‘%’

3.54-3. 51J(=rr8446+)9,,1%f52 1&)55512%@4!:1) eﬁxamphet HQHH) 730727 (m, 2H),
4- Quinolin-3 hy| -plg&elrazme car 053/ ic acid oro- phen | )-am de

FIl N | \\6%‘595&9 20).65-381 (s ) ob B4 b b 63 BR-Braziom )0373@223 Medditi e

conmpound was pregar ed from 4-chl orophenyl |socyanate 1H NWVR (400 MHz,

cDal 3)5 -g ple Quinolip=3-yimethyi-pipe se-fcarboxyhe gcid 2-ghlorgiphemyl ) 8 2,
1,0 Hz, 1 ke 7-72 (ddd, J = 8.4, 6.9, 1.4 Hz, 1 H), 7.56 (ddd, J = 8.1,
7.0, 1.1 1H, 7.32-7.30 (m 1 H), 7.29-7.28 (m 1 H), 7.25-7.23 (m 1
H, 7.22-7.21 (m c oy (\N =

(‘jN\n,N\/l m

The title compound was prepared from 2-chlorophenyl isocyanate. 'H
NMR (400 MHz, CDCI3): 8.76 (d, J = 2.1 Hz, 1H), 8.02 (dd, J = 8.3, 1.4 Hz, 1H),
10  7.97-7.90 (m, 2H), 7.67-7.64 (m, 1H), 7.55 (ddd, J = 8.4, 7.0, 1.4 Hz, 1H), 7.40
(ddd, J= 8.0, 7.0, 1.1 Hz, 1H), 7.15 (dd, J = 8.0, 1.5 Hz, 1H), 7.08-7.05 (m, 1H),
6.83 (s, 1H), 6.80-6.76 (m, 1H), 3.41 (m, 4H), 2.43-2.40 (m, 4H).

Example 100: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid (3-chloro-
phenyl)-amide

O
15 c

The title compound was prepared from 3-chlorophenyl isocyanate. 'H
NMR (400 MHz, CDCl;): 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,
20  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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5S1H, 6.39 (s, I H, 3.74 (s, 2H), 3.53-3.50 (m 4H), 2.56-2.53 (m 4H).
Exanpl e 102: 4-QJi nol i n- 3- vl net hyl - pi per azi ne-1-carboxylic acid (2-nethoxy-

phhenvl)-amide O HN Nu N 1A The title conmpound was prepar ed from
2 met hoxyphezi/ | socyanate. 1H 10 NWR (400 MHz, CDCI3 g‘@‘)
Hz, %’0@[&74?%1 7.82 (d, J = 8.4 H, 7Pf71¥11$20 4(7%1‘&9 1H)

758755(m 1H), 710(s 1H), 6.97-6.92 (m 2H) 686683(m 1 H,

3.86 (s, 3H), 3.76 (s, 2H), 3.56 (s, 4H), 2.58 (s, 4H). Exanple 103:

4- Qui nol i n-3-vl net hvl - pi perazi ne-1-carboxylic acid o- tonI amde H N NuNJ N
0 15 The title conpound was prepared from 2-net hyl phen |socyaqate 1H NWR
(400 MHz, CDCl 3):The @2 gampalind wastpregared fidym 48:hm0mhtnyg13&0)@natel-|z!-l 1 H, 7.82

(s 3703 4 i ol Gyl 6814 210 2 7B B3 ol o 400
4H), 2.23 (8.23H0.Hz, BXBNDIR () = 8.4, 6.9, 1.4 Hz, 1H), 7.56 (ddd, J = 8.1, 7.0, 1.1

RN b TS Dt A R o PR d A

i socyanat®. 1H), s\Rs( 48 3!\7Hz 13353- A, 56-253(nirizaH)1 8.12-8.09
(m )2/H) 7. 82H)(dd JS(: 4 X @953333 3$09( (;‘%22] ddd, :Q(J 8. 4H)7 0, 1.4 Hz,

iH)H) 772367(9% 1 928 mmom nﬂem |- r’agfaemzaorea IRGEYSIORIAA 7329  He,

. S, , .
3.51 (m 4 9__@3@@@_54 (m 4H) 2. 22 (s, 3H). Exanple 105:

2-f(4- Qui noI I n-3- vl met hvl - pi pef\%m ne- lre-ah n -aqi nol - benzoic acid nethyl
ester n N\) |
o
o]

The title compound was prepared from 2-methoxyphenyl isocyanate. 'H
10  NMR (400 MMz, CDCl;): 8.93 (d, J = 2.0 Hz, 1H), 8.14-8.11 {m, 3H), 7.82(d, J =
8.4 Hz, 1H), 7.74-7.70 (m, 1H}, 7.58-7.55 (m, 1H), 7.10 (s, 1H), 6.97-6.92 (m, 2H),
6.86-6.83 (m, 1H), 3.86 (s, 3H), 3.76 (s, 2H), 3.56 (s, 4H), 2.58 (s, 4H).

Example 103: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid o-tolylamide
SRS
@ N

16 The title compound was prepared from 2-methylphenyl isocyanate. 'H
NMR (400 MHz, COCl;): 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

T
Jonadi

20 °

The title compound was prepared from 4-methylphenyl isocyanate. 'H

NMR (400 MHz, CDCl3): 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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10 OHN NNJ N~ 50 The title conmpound was prepared from
2- car bonet hoxyphenyl isocyanate. 'H NMR (400 WHz, CDCI3): 10.77 (s, 1 H),
8.94 (d, J =2.1 Hz, 1 H, 856 (dd, J = 8.6, 0.9 Hz, 1H, 8.13-8.11 (m
2H) , 800(de 8.1, 1.6 Hz, 1H), 7.83 (d, J =8.0 Hz, 1 H, 7.74-7.70
(m 1 H, 7.59-7.55 (m 1 H, 7.51 (ddd, J =8.8, 7.3, 1.7 Hz, 1 H, 10

6. 99- 6. 95"’?@?06@@253 89 (s, 3H), 3.77 (s, 211), 3.66- PGULMSUPR? 2. 62-2.59
(m 4H). Exanple 106:

3-f(4- Quinolin-3-vlnethvl-pi perazi ne-I|-carbonyl)-am nol -benzoic acid nethyl
ester OHrNO\ NuNJ N O 15 The title conmpound was prepared from
3-car bonet hoxyphenyl |socyanate. 'H NVR (400 MHz, CDCI3): 8.92 (d,

J =
Tz,l hZH) $iz1 3HE . 71287120 (BH)2H) /7. 89-7(075(3972&51346(28 (H?HJ);LSHDS,?(S;%ISI;S?ZM,( J ; Elj
m , 7.38-7. m :
6.60 (s, 33'34)("13‘{'382(53 f#&m 572225, Bt} 3.56 (t, J = 4.8 Hz, 4H), 2.58
(t, J = 4.6 H . ExarrplelO? , _ ,
4 f(4 Q“ s-‘.a:u.|? e o"'d:' E ‘ lC aC| d met hyl

ester H Nach,\%gmg%g&g Q%10 O 76 VD 2006/ 074025 PCT/ US2005/ 047329 The

title co Fepar ed fror@n 4- car bonet hoxyphenyl isocyanate. 'H NWR

(400 MHz, CDCI3): 8.92 (d, .J9<-9. AN .05 (m 2H), 7.97-7.94
ﬁdg‘ﬁi; = B.4 9, 1.4 Hz, 1H), 7.56 (ddd,

(m 2H), 7.83-7.80 (m 1H),
8.1, 6.9, 1.1 Hz, 1H), m 2FN° %64 (s, 1H), 3.87 (s, 3H),

3 73 (5. 2H), 3.54 (t,

The title compound was prepared from 2-carbomethoxyphenyl isocyanate.
'H NMR (400 MHz, CDCl): 10.77 (s, 1H), 8.94 (d, J = 2.1 Hz, 1H), 8.56 (dd, J =
8.6, 0.9 Hz, 1H), 8.13-8.11 (m, 2H), 8.00 (dd, J = 8.1, 1.6 Hz, 1H), 7.83 (d, J=8.0
Hz, 1H), 7.74-7.70 (m, 1H), 7.59-7.55 (m, 1H), 7.51 (ddd, J = 8.8, 7.3, 1.7 Hz, 1H),
10  6.99-6.95 (m, 1H), 3.89 (s, 3H), 3.77 (s, 2H), 3.66-3.64 (m, 4H), 2.62-2.59 (m,
4H).

Example 106: 3-[(4-Quinolin-3-vimethyl-piperazine-1-carbonyl}-aminol-benzoic

acid methyl ester

15 The title compound was prepared from 3-carbomethoxyphenyl isocyanate.
'H NMR (400 MHz, CDCl3): 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).

20 Example 107: 4-[(4-Quinolin
acid methy! ester
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5J =50 Hz, 4H), 2.55 (t, J = 5.0 Hz, 4H). Exanple 108:

4- Qui nol i n- 3-yl net hyl - pi oer azi ne-1-carboxylic acid (4-nmethoxy- phenyl)-am de
HN NIl N ~OO0 The title conmpound was prepared from 4-net hoxyphenyl

i socyanate. 'H 10 NWMR (400 MHz, CDCI3): 8.92 (d, J = 2.1 Hz, 1H), 8.12-8.08
(m 2H), 7. 3‘20%"86’07}025 7.2 Hz, 1 H, 7.71 (ddd, J = 8.4, PETAS2003047888 1 1)
7.56 (ddd, J =8.1, 7.0, 11Hz, 1H),725722(m2H) 686681(m2H)
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). Exanple 109:

4- Qui nol i n-3-v met hyl - pi oer azi ne-1-carboxylic acid mtolvliamde Nu HIl N
NI~ 1 N/ 15 O Treetitte edrepaumdpvaswrepareddromp drcadbdmethogypimenidyisquiyamate.

i socyanate. '1H ), d, - 8. 10
(m 3m o IRTpERE GOS8 6, P b0, B 8 95Tme 2y o ¥4

|%DH)é g 6(() J42K|Y7W333 -HBO (M, 28),(7s71 (dd) J =8.4,%.9, 1.8 Hzn H), #56 (dﬂd12-7860:7), (5r1n 1
(m 4H), 2. 66921514Hfr’?:'_'|70 h%'ﬁ%“%gm(z'%?“) §|§ﬁ Q&wﬁ@éigﬁ) 573 (&) or), 352,

4- Qui nol i - 3J\¢|5Tgt|41thp|m gZJ a8 014Xyl i c acid (3-nmethoxy- phenyl)-amn de
H / 1 | O77 W 2006/ 074025 PCT/ US2005/ 047329 The title conpound was
S)repfzir gd Hfz r OFkgm tfmwﬁamhn-la iBerakideNVEarbAQflicMdrd (4ChehdXy -72- ?gd((j d,J
= 8,4, 7.0, Mﬂ)&ﬁ@,lmﬂﬁl—l) 759754(m 1H) 719714(m

The title compound was prepared from 4-methoxyphenyl isocyanate. 'H
10 NMR (400 MHz, CDCly): 8.92 (d, J =2.1 Hz, 1H), 8.12-8.08 (m, 2H), 7.82 (d, J =
7.2 Hz, 1H), 7.71 {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 (1, J = 5.0 Hz, 4H), 2.56 (t, J = 4.8 Hz, 4H).

Exampie 109: 4-Quinolin-3-yimethyi-piperazine-1-carboxylic acid m-tolylamide

H N ~
OO
s oy o

The title compound was prepared from 3-methylphenyl isocyanate. H
NMR (400 MHz, CDCl;): 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),
20 3.76 (s, 2H), 3.56-3.51 (m, 4H), 2.60-2.54 (m, 4H), 2.31 (s, 3H).

Example 110:_4-Quinglin-3-yimethyl-piperazine-1-carboxylic acid (3-methoxy-

phenyl}-amide
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1H, 7.13 (t, J =2.2 Hz, 1 H, 6.81 (dd, J =7.7, 1.6 Hz, 1 H, 6.59 )
J =8.0, 2.1 5 Hz, 1H), 6.31 (s, 1H), 3.79 (s, 3H, 3.74 (s, 2H), 3.52 (t, J
= 4.8 Hz, 4H), 2.56 (t, J = 4.8 Hz, 4H). Exanple 111:

4- Qui nol i n- 3-vl net hvl - pi perazi ne-1-carboxylic acid (2.4-difluoro-

phhenyl ) -am de CO(%Q F/ FO 10 The title conpound wascprrepared from

2, 4-di f1 Y9 SWHBHYIY socyanate. 'H NWVR (400 MHz, CDCl 3PCTAISGMSOHI32% = 2 0 Hz,
1 H, 811 (d, J =8.6 Hz, 1 H), 8.06 (s, 1H, 7.99-7.92 (m 1H), 7.82 (dd,
J=28.3 1.1 Hz, 1H), 7.73-7.69 (m 1H), 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-Qui nolin-3-vl nethvl -pi perazi ne-1-carboxylic
acid (2 f | uor oThelitmydrhpauricdieasprpated frorn nbithokyphehyl iadcyanatee Htl e

conpound ed oy 9 1 4 0 M—Iz

CDCl 3) : B\Q@‘F‘@D@H 956’?311&39%@ SYERE b ?rﬁ] @b{?(m E%‘g%% 20
1.3 Hz, 18, HZ 1Hy77Q€(déanJisr4) 70715=8Hz ﬁ4) (189- 'ﬂ.Bﬂ(m?THi,? 771931 1@r(m 2H)

6. 98-6.92 g&j 8%@% 3.55 (t, J =
5.1 Hz, 4 )721%6 €r2%H1 1'5)§§4z(dd411+)-7’381 20086/ JPC&PL%QOOS/ 047329
Exanpl & 143: 1y, %63112(59' 1R), LTI (4 3 %?@gmwsszﬂwd PsHyY, xHW. seh NuN 10
The title compound was prepared rom benzyl pi peri di ne’ and 4- phenyl phenyl
i socyanat &4.8 HZNWR). (400 MHz, CDCI3): 7.31-7.12 (m 7H), 7.07 (d, 5J = 8.0
Hz, 2H), 6.32 (s, 1 H), 406400$m 2H), 2.79 (td, J = 13, 2.5 Hz, 2H),
2.56 Example 111: 4-Qunnohn-3-ylmeth1 -piperazine-1-carboxylic acid (2.4~ difiuoro-

phenvi)-amide

10 The title compound was prepared from 2,4-difluorophenylisocyanate. 'H
NMR (400 MHz, CDCl3); 8.92 (d, J = 2.0 Hz, 1H), 8.11 (d, J = 8.6 Hz, 1H), 8.06
(s, 1H), 7.99-7.92 (m, 1H), 7.82 (dd, J = 8.3, 1.1 Hz, 1H), 7.73-7.69 (m, 1H), 7.58-
7.54 (m, 1H), 6.87-7.79 (m, 2H), 6.52 (s, 1H), 3.73 (s, 2H), 3.53 (t, J = 5.1 Hz, 4H),
2.55(t, J =5.1 Hz, 4H).

15 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, CDCl;). 8.92 (d, J = 2.0 Hz, 1H), 8.13-8.05 (m, 3H), 7.82 (dd, J = 8.1,
20 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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(d, J =6.8 Hz, 2H), 2.28 (s, 3H), 1.79-.165 (m 3H), 1.30-1.18 (m 2H).
Exanpl e 114: 4-Benzyl -pi peridine-1-carboxylic acid mtolylamde H NuN I c
101 The title conmpound was prepar ed from 4-benzyl pi peridine and 3 10

met hyl phenyl isocyanate. 'H NVR (400 MHz, CDCI 3): 7.32-7.07 (m 8H), 6.84-
6.80 (m 1HWOY0Y7MI5 s 1H), 4.06-4.00 (m 2H), 2.78 (PET/UI2085/44333%, 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). Exanple 115: 4-Benzyl - pi peridi ne-1-carboxylic acid
(2-chloro-phenyl)-amde | ", CHI NuN / 01 15 The title conmpound was
prepared from 4-benzyl pi peri di ne and 2- chl orophenyl i socyanate. 'H NMR (400
MHz, CDCl 3): Egample(tid: 4 vi-pipetidige vt em 7H), 7.03 (br s,

1H), 6.96-6.90 (m 1H), 4.12-4.05 (m 2H)d J =13, 2.3 Hz, 2H),

2.57 (d, J =6.8 Hz, 2H), 1.82-1.69 (m 3H), 20(m 2H). 79 WO

2006/ 074025 PCT/ US2005/ 047329 k)-8 S

4- (3. 4-Di br ono- benzyl ) - pi peramWar\goxyllc acid pvridin-4 lav mde ~CrtC
y

A m xture of 1-(3,4-dibronp-ben pi perazine (316 ng) and pyridin-4-yl- 5
carbam ¢ acid pherid tiRSésthpdutivaDpreparedYRA @‘be’ﬁ‘z Iglﬁ@ﬁdtﬁb'ahﬂﬁd at rt for 16

h. The resultlng m xture was di,| uted W|th Et QA and washed with

satd. aq. peTotohEenyhisgcyanate. o HNMRL{40a Mz, \ﬁ?;c'd)r i ed- %’I\?@S(M)ﬂ'anﬁw (d,

concentr d 3 '
R (400 T = CRERaRHE SRR 1, 4 OB SRR 1S (@, 924 p3phr O FR6T0.,
(d, J = 8.2 4 JA68)Hz,2H352.28 (.380), (.ﬁf?-.m(mﬁmﬁiﬁomwm aHH), 6.59 (s, 1
Hy, 3.56-3.50 (m 4H), 3.47 (s, 2H),

Example 114: 4-Benzyl-piperidine-1-carboxylic acid m-tolylamide

The title compound was prepared from 4-benzylpiperidine and 3-
10  methylphenyl isocyanate. 'H NMR (400 MHz, CDCl5): 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
N._ N
oY
15 The title compound was prepared from 4-benzylpiperidine and 2-

chlorophenyl isocyanate. 'H NMR (400 MHz, CDCl3): 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, d =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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2.51-2.45 (m 4H). Exanples 117-118 were prepared from
1- (3, 4-di bronp- benzyl ) -pi perazine and the specified aryl carbamate in
anal ogy with Exanple 116. 15 Exanple 117:
4- (3, 4- Di br onp- benzvl) - pi perazi ne- 1-carboxylic acid pvridin-2- |lavm de N Br
HMNM NuN- Br / O The title conmpound was prepared from ridin- 2 | - carbam c
aci d pheny@ 200681825 1H NVR (400 MHz, CDC13): 8.22-8. Szwm 05-8.01
(m 1H), 7.70- 20 7.55 (m 3H), 716712(m 1H, 698690(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 perazi ne-|-carboxylic acid pvridin-3- lav mde HN
N. Br NN-N I Br Ir 080 V\020061074025 PCTI U82005/ 047329 The title
conpound \Exsmpleci: & , arh oy (ol . 1H NMR
(400 MHz, I3).844841(m1H) 829827(m1H) 8.01- 7.96 (m 1 H),
7.65-7.521%—% , 7.26-7.21 (m 1H),717711(m 1 H, 6.43 (s, 1H),
3.56-3.51 (m 4H), 3.48 (s, 2H), 2.5 Q_8H). 5 Exanple 119:
g
be’ﬁlzyl

4- (4- Cycl ohexyl oxy-benzvl) - pi per &izi nle iylic acid phenvliamde | N i
| O O To a mxture of 4-( prper azi ne-| -carboxylic acid
phenyl am de (311 ng) and cyg ohexagol (150 ng) in DCM (4 nL) was added 10
pol ymer - supported Ph3P (500 ) followed by di-terf-butyl azodi carboxyl ate
(345 A mixture of 1-(3,4-dibromo-benzyl)-piperazine (316 mg) and pyridin-4-yl-

5 carbamic acid phenyl ester (204 mg) in DMSO (4 mL) was stirred at rt for 16 h.
The resulting mixture was diluted with EtOAc¢ (20 mL) and washed with satd. aq.
NaHCOj; (2 mL). The organic layer was dried (MgSQO,} and concentrated.
Chromatography of the residue gave a white solid (370 mg). 'H NMR (400 MHz,
CDCly): 8.45-8.40 (m, 2H}, 7.62 (d, d = 1.9 Hz, 1H), 7.57 (d, J = 8.2 Hz, 1H), 7.35-

10 7.30 {m, 2H), 7.16-7.12 (m, 1H), 6.59 (s, 1H), 3.56-3.50 (m, 4H), 3.47 (s, 2H)},
2.51-2.45 (m, 4H).

Examples 117-118 were prepared from 1-(3,4-dibromo-benzyl)-piperazine
and the specified aryl carbamate in analogy with Example 116.

15 Example 117: 4-(3.4-Dibromo-benzyl)-piperazine-1-carboxylic acid pyridin-2-

ylamide
Br
@ ‘g’ Br
The title compound was prepared from pyridin-2-yi-carbamic acid phenyl
ester. 'H NMR (400 MHz, CDCl3): 8.22-8.18 (m, 1H), 8.05-8.01 (m, 1H), 7.70-

20 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
i CL
S NTN\) o



ng). The reaction m xture was shaken overnight, and filtered. Chronmatography
of the filtrate gave the title conpound as a white solid (110 ng). 'H NWR
(400 MHz, CDA3): 7.36-7.19 (m 6H), 7.05-7.00 (m 1 H), 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 (MWOXPR/O740265 1.82-1.80 (m 2H), 1.60-1.29 (m 8FYUSHREMIBES
120-129 were prepared from 4-(3-hydroxy-benzyl)-pi perazine-1- carboxylic

aci d phenyl am de or 4-(4-hydroxy-benzyl)-pi perazi ne-1|-carboxylic acid

phenyl am de and the specified alcohols in analogy with Exanple 119. 20
Exanpl e 120: 4-(3-Propoxy-benzvl) - pi perazi ne-1-carboxylic acid phenvl am de
H1 ))N\ O-/\ NNhe title ddthpoling wad prepsedimmn gyndis-3pyl-eparaedc beidmhényr opanol .

(m 31y 6. abeipt, MR (sg0dut GaChy et ded 4, Ra¥h 2\, Thy o ‘?3? 4 (m
4H), 1.86-1. 7 06((, 121')‘!)7 65—7@(n‘2@l~9 P86(m1 @h) 1H)BL. 1D . 2008/ DM A3 (s
PCT/ US2005/ 047329

Exanp
4- ( 3- f sobut okt Fefr3 o) B'i 659&%4&&5 RH)a?-B3RAG . 4)d phenvianide NH Nul 0
The t|tIe corrpound Vas pr epar ed i sobut anol . 1H NI\/R (400 MHz, CDCl 3):
7. 36- 7. 215 ( nExample 11993t-(A-Gyclohgxyipxy-beazwily 2 carboxylig agil 6. 80 (m 1H),
6.33 5 (s, avianide (d, J = 6.6 Hz, 2H) 321349(m6|—|) 2.50-2.48 (m
4H), 2.12-2. H, 1.03 (d, J =6.7 HzSH) Exanpl e 122:

4- ( 3- Et hoxy- benzyl ) - pi per azi ne- 1- ar .. ylamde Hr NN'NJ O
The title conpound was preparT NomNe\jano (400 VHz,

To a mixture of 4-(4-hydroxy-benzyl)-piperazine-1-carboxylic acid

phenylamide (311 mg) and cyclohexanol (150 mg) in DCM (4 mL) was added
10  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, 8H), 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),
15 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,

20 Example 120: 4-(3-Propoxy-benzyl)-piperazine-1-carboxylic acid phenylamide
o
LT
¥

The title compound was prepared from 1-propanoi. '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-
25 0.98 (m, 3H).
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10 CDCI 3): 7.36-7.21 (m 5H), 7.05-7.01 (m 1H), 6.91-6.89 (m 2H),
6.82-6.79 (m 1 H, 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). Exanple 123:
4- (4- Propoxy- benzvl) - pi perazi ne-I-carboxylic acid phenvlamde HINNul I
Of/ O15 The title conpound was prepared from 1-propanol. 1H NVMR (400 MHz,
CDCl 3) : W@gwedl2Y m 6H), 7.05-7.01 (m 1H), 6.88-6. FLT(HHR0B732%. 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). Exanple 124:
4- (4-1sobut oxy-benzvl) - pi perazi ne-1-carboxylic acid phenylam de H N NuNJ |
i p 201 1A 82 WO 2006/ 074025 PCT/ US2005/ 047329 The title conpound was
prepared Examplesttud-fGrisiobutbixdy-RibRzy eigdnge- 1CEEb8Xvlic AcRbphen?ntide 6H) ,
7.05-7.00 (m 1H), 6.88-6.84 (m 2H), 6.31 (s, 1H), 3.71 (d, J = 6.6 Hz,
2H), 3.50-3.47 (m 6H), 2.48-2.45 (m 4H), 2.41-2.05 (m 1H), 1.02 (d, J =
6.7 Hz, 6H). 5 Exanple 125: H N
4-13- (2- D nmet hvl am no- et hoxyy -NW pi zi ne- 1-carboxylic acid
phenvliamide N H NuN O tit e conmpound was prepared from
2- di et hyl ani no- et hanol, 'NKMR 9400 MHz, CDCI3): 7.39-7.20 (m 5H),
7.06-6.99 (m : = . = 1018. , . (s, 1H,
508 (i, 90 otiR udedipduifupdhepilea Sofifan, ' s B0 itz chcf: (5,
2.52- 2. 457Q6-7.2H(m, BHRG.¢57.06n, 1H), 6.90-6.88 (m, 2H), 6.82-6.80 (m, 1H), 6.33

5 (s, 1H), 3.72(d, J = 6.6 Hz, 2H), 3.21-3.49 (m, 6H), 2.50-2.48 (m, 4H), 2.12-2.05

(m, 1H), 1.03 (d, J = 6.7 Hz, 3H).

Example 122: 4-(3-Ethoxy-benzvl)-piperazine-1-carboxylic acid phenylamide

PORORE
©/NTN\)
o
The title compound was prepared from ethanol. 'H NMR (400 MHz,
10 CDCly): 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), 3.51-3.48 (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

SR
NTN O/\/
o
15 The title compound was prepared from 1-propanol. 'H NMR (400 MHz,
CDCly): 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-lsobutoxy-benzyl)-piperazine-1-carboxylic acid phenylamide

H (\N/\©\
N_N_J o
. oY T
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Exanpl e 126: 4-t3-(2-Piperidin-1-vl-ethoxyl-benzvll| -oi perazine-|-carboxylic
acid phenylamde |I 11 1 O 15 The title conpound was prepared from

2- pi peridin-1- yI ethanol. "H NMR (400 MHz, CDCl 3): 7 40-7. 20 (m 5H)
7.06-6.99 (m ?:3694679(m3l—l) 6.34 (s, 1 H ,411§ = 6.1
2H), 3.55- 3W4520@ ), 2.78 (t, J = 6.1 Hz, 2H), 2.57- BCHE 10&%/048%??
1.68-1.51 (m 4H), 1.50-1.40 (m 2H). Exanple 127:

4-f 3- (3- D net hvl am no- propoxy) - benzvl | - pi perazi ne-1-carboxylic 20 acid
phenvliamide N &0 T he title conpound was prepared from

3-di net hyl am no-propan-I-ol. "H NWR (400 MHz, CDCI3); 7.40-7.19 (m 5H),
7.06-7.00 (m 1I—DTheatjt@Z;cﬁmiﬁmﬁrwas&td)apareﬂ?.rdv‘ﬁsﬁctﬁﬂiém)mﬁﬂﬂml't}(l(ﬂzaﬁS/ 047329

o), 257 (0 75530 s, Foss T e AT e B g Tn, M 631 i ®> (M

4-[3-(3- Pi pepirdi(a; J = weazom)xs)aob@mzw 618}, Re18Z 4BEm, 4BIRrDOKRI05QRAIH],
phenvliam de NI 0~" ~N HJ 5 o The title conpound was prepared from

3- pi peri di n- 19¢1(dpt 582 1H NVR (400 Mz, CDCI 3) 7.37-7.19 (m 5H),
7.07-7.00 ( 693677(m3H) Ol(tJ—‘64Hz
2H) 3.5553 " e 1ghy 4-[3-@Rimety azingy1-carl ac

(m 6H). %@ﬁﬂéw 4- (4- Et hoxy- benzyl) plpera2|ne 1- carboxylic aci d
phenvl am de
H @/U \/\rl‘l/
NN
G

The title compound was prepared from 2-dimethylamino-ethanol. ‘H NMR
(400 MHz, CDClsy): 7.39-7.20 {m, 5H), 7.06-6.99 (m, 1H), 6.96-6.88 (m, 2H), 6.86-
10  6.80 (m, 1H), 6.32 (s, 1H), 4.08 (t, J = 5.7 Hz, 2H), 3.56-3.46 (m, 6H), 2.75 (t, J =
5.7 Hz, 2H), 2.52-2.45 (m, 4H), 2.36 (s, 6H).

Hz,

Example 126: 4-[3-(2-Piperidin-1-yl-ethoxy)-benzyl}-piperazine-1-carboxylic acid

phenylamide
OO0
N_ N
O
0
15 The title compound was prepared from 2-piperidin-1-yi-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), 4.1 (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)-benzvi]-piperazine-1-carboxylic

20 acid phenylamide

The title compound was prepared from 3-dimethylamino-propan-1-ol. 'H

NMR (400 MHz, CDCls): 7.40-7.19 {m, 5H), 7.08-7.00 (m, 1H), 6.92-6.79 (m, 3H),
83



O The title conmpound was prepared fromethanol. hH NVR (400 MHz, |
7.36-7.21 (m 611), 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).
15 Exanpl e 130: 4-r3-(3-Chl oro-phenoxv)-benzvl | - pi perazi ne-1-carboxylic acid
phenvlamide NOC  HN O To a mxture or

4- (3- hydr'bRYUBEHESA ) - pi per azi ne- 1- carboxyl i c acid pheRHTARMME/¢BIY ny),

3-chl orophenyl boronic acid (313 ng), Cu(QAc)2 (182 ng) 20 and powdered 4 A
mol ecul ar sieves (300 ng) in DCM (10 m -) was added pyridine (0.403 niL).
The resulting m xture was stirred at rt under anbient atnosphere for 16 h,
filtered, and washed with DCM The filtrate was concentrated and the 84 WO
2006/ 0740B33PETAHRA0WS (04 7 B2DHzy 214, 3LE5-3vd5 (mh B2 DR adhed 6H), 216¥e a br own

solid (35 MHz, CDCI3): 7.36-7.22 (m 6H), 7.15-6.85 (m
7H), 6. 37?% ﬁ))ﬁ«f’lﬁ'@g@(‘ (m 6H), 2.55-2.45 (m 4H). 5 Exanples 131-136
were prepared vdr ax I bxllcald

phenyl am SX35RE 145 % ! gibgrazing=1-carboxyli anpl e
130. Exanmphenyighide?- (3 (Napht haI en- 2- vI oxy) benzvl | - p| per a2| ne-1 -carboxylic

acid phenviam de O NIlu 10 O The title conmpound was prepared from
2- napht hyl boronic acid. 1H NVR (400 I\/Hz CDCl3): ¢7.86-7.81 (m 2H),

7.73-7.65 (m 1H), 7.50-7.38 (m 6-0.7,24 7H), 7.14-6.95 (m 4H),
K% @. e

6.30 (s, 1H), 3.55-3.45 (m &H)

5 OT

The title compound was prepared from 3-piperidin-1-yl-propan-1-ol. 'H
NMR (400 MHz, CDClz). 7.37-7.19 (m, 5H), 7.07-7.00 (m, 1H}, 6.83-6.77 (m, 3H),
6.32 (s, 1H), 4.01 (t, J = 6.4 Hz, 2H), 3.55-3.45 (m, 6H), 2.60-2.30 (m, 10H), 2.04-
1,94 (m, 2H), 1.79-1.39 (m, 6H).

10 Example 129: 4-(4-Ethoxy-benzyl)-piperazine-1-carboxylic acid phenylamide

H N/\©\
NYN\) N
0]
The title compound was prepared from ethanol. 'HNMR (400 MHz,

CDCly): 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).

15 Example 130: 4-[3-(3-Chloro-phenoxy)-benzyll-piperazine-1-carboxyli¢c acid

phenylamide
QHTOU°‘©°'

To a mixture or 4-(3-hydroxy-benzyl)-piperazine-1-carboxylic acid

phenylamide (311 mg)}, 3-chlorophenylboronic acid (313 mg), Cu(OAc); (182 mg)

20 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 filirate was concentrated and the
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4H). 15 Exanple 132:

4- ( 3- (Phenant hren- 9- vl oxy) - benzvl | - pi perazi ne-1-carboxylic acid phenvlam de
HNO NYI OThe title conpound was prepared from 9-phenant hr eneboroni c
acid. "H NWR (400 MHz, CDCI3): 8.71-8.60 (m 2H) 8. 35- 8. 31% 1I—%’,
7.76-7.50 (WO PGOT0230" 7 36-7. 25 (m 3H) 7.16-7.00 (m SBH/USHOZBITY 11
3.54 (s, 2H), 3.48-3.43 (m 4H), 2.51-2.45 (m 4H) 85 WD 2006/ 074025

PCTI US2005/ 047329 Exanpl e 133:

4- 13- (4- Phenvl car banmoyl - pi per azi n-1 - vl net hyl ) - phenoxvl - benzoi ¢ aci d net hyl
ester HN\ O\ Nu NJ O The title conpound was prepared from

4- car bonet homqnh@rwadaci"rromiatogmphbd toyiverh bifdwn(stlid (38& mgCDH BIMR $1086MBzF0 (M

2 8. 05-7. -7. 13
1H) . 7.10- G%g’éf'{p 72‘@?—5 2 émABH ?8 1%%?3(%“)75& 6. %E 3!2—‘)5) (35653%(@76%' (m
2. 54 2. 47 (np.54E).45 BExaamm). e 134

4-f 3- (4- Met hanesul f onyl - phenoxy) - benzvl | - pi perazi ne- 1-carboxylic acid

phenvliamide Hr NJNI \ Ol I\ do O 10 The title conpound was prepared
from 4-meg hanesuléﬁﬁ?ﬁ IEQQBMBS \Aﬁ-ﬁéfrepaﬂad%ﬁ @led% b@%‘)@fergzu%’-172§$ (m

2H), 7.41°7.18 (m ew)
3.54-3. 48 (npadppwllccac@iapi(@ylaynge and ¢ sp eeirﬁrenﬁh)oroqumﬁﬁurbarl@ggyWlth

4-f 3- (13- Met hﬁ%ﬁXmB‘%eny) benzvl | - pi perazi ne-1-carboxylic acid

Example 131: 4-[3-(Naphthalen-2-yloxy}-benzyll-piperazine-1-carboxvlic acid

phenylamide
o)
10

The title compound was prepared from 2-naphthylboronic acid. 'H NMR
(400 MHz, CDCl,): 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).

15 : -benzyl]-piperazine-1-carboxylic acid

phenyiamide
VY
T TTEC

The title compound was prepared from 9-phenanthreneboronic acid. 'H
NMR (400 MHz, CDCl3): 8.71-8.60 (m, 2H), 8.35-8.31 {m, 1H), 7.76-7.50 (m, 7H),
20 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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15 phenylamde HON\ O\ O- \ NWNI1 | / / O The title conpound was
prepared from 3-net hoxyphenyl boronic acid. '"H NWMR (400 MHz, CDCI 3):
7.36-7.20 (m 6H), 7.10-7.00 (m 31-1), 6.95-6.90 (m 1H), 6.68-6.55 (m
31-1), 6,30 (s, 1H), 3.78 (s, 3H), 3.55-3.45 (m 6H), 2.53-2.46 (m 20 4H).
86 WD 2006/ 074025 PCT/ US20051047329 Exanpl e 136:

4- ( 3- (Ber¥B 2441?50l - 5- vl oxy) - benzvl | - pi per azi ne- 1- EHTHERIS 47332 d
phenylamide HN O O NIl ul OO0 The title conpound was prepared from
benzo[ 1, 3l di oxol e-5-boronic acid. 5 'H NWR (400 MHz, CDCI3): 7.36-7.22 (m
5H), 7.06-6.95 (m 3H), 688682(m 1H, 6.76 (d, J = 8.4 Hz, | H), 6.58
(d, J = 2.4 Hz, 1H) 649(de 8.4, 2.4 Hz, 1H) 634(s 1H),

3. 55- 3. 45 Exampl) 33: 24-63(4PH arbarhy mazib -viggth $H0K @oicc aci d

3 (4- phen Eﬁﬁ %X' rp| per azi n 1 yl rret phenyl ester HNO | ~ OGSO NuN

10 1 ol ution of
4 (3- hydroxy benzyl) - pi per azi ne ' d phenyl am de (50 ng) in
DCM (1 m -) was added methan:§ r| u 0. 5 m_) foIIovved by Et 3N
rre ‘ior and

(0.029 nlL). The resultipg
chr omat ographed to give g ol Iess 0|I (80 ng) oH NMR (400 MHz, CDClI3): 15
7.42-7.22 (m 7H), 7.22-7.16 (m 1H), 7.07-7.01 (m 1H), 3.65-3. 46 (m

61-1), 3.22- 3ThH&tilevor8phundwadpzpated fnpmd-arbomethoxyphenylboronic acid.

5 "W NMR (400 MHz, CDCls): 8.65-8.60 (m, 2H), 8.05-7.97 (m, 2H), 7.75-7.68 (m,
1H), 7.28-7.25 (m, 2H), 7.17-7.13 (m, 1H), 7.10-6.95 (m, 5H), 6.40 (s, 1H), 3.91
(s, 3H), 3.57-3.47 {m, 6H), 2.54-2.47 (m, 4H).

Example 134: 4-[3-(4-Methanesulfonyl-phenoxy}-benzvll-piperazine-1-carboxvlic

acid phenylamide
©/ o “o
10

The title compound was prepared from 4-methanesulfonyl-boronic acid. 'H
NMR (400 MHz, CDCly): 7.92-7.868 (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

15  phenylamide
Jsaenen
N__N
Y
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,

20 4H).
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Exanpl es 138-139 were prepared from 4-(3-hydroxy-benzyl) - pi perazi ne-| -
carboxylic acid phenylam de in anal ogy with Exanple 137 using the specified
20 sul fonyl chloride. Exanple 138: Benzenesul fonic acid

3- (4- phenvl car banoyl - pi perazi n-1-yi met hvl )- phenyl ester HN1 S NYNJ / OO
0 87 WO 2008Y@3WHHFBCT/ US2005/ 047329 The title compoun&CRAS2Y958478¥%d from
benzenesul fonyl chloride. 1H NMR (400 MHz, CDCI3): 7.87-7.82 (m 2H),
7.71-7.65 (m 11-1), 7.56-7.50 (m 2H), 7.37- 7.18 (m 6H), 7.07-6.98 (m
2H), 6.95-6.89 (m 1 H, 6.30 (s, 1 H, 3.50-3.43 (m 6H, 2.45-2.35 (m
4H). 5 Exanpl e 139: 4-Chl oro- benzenesulfonl c acid

3- (4- phenvl c &xbapis - (e Heanyll-pie ‘

0O The title ound was prepared from4 chl or o- benzenesul fonyl chl ori de.
"H NMR (400 RX‘M‘ 3): 7.81-7.79 (m 2H), 754749(m 2H) 7.40-7.20 (m

10 6H), 7.09-6.89 (m 3H), 630(5(1\ ‘~ 2.45-2.37 (m
41-1). Exanple 140: 2-[(4- Qi nd‘||| nf 3- VI @ az ne I
- car bonyl ) - am nol - benzoi c asSi u It) eu NuN~ N/ [/ O To a

solution of 2-[(4-quinolin- n'e h | - pi per azi ne- 1 car bonyl )-am no] 15
benzoic acid nmethyl ester (26 ng) in THE (0.5 nL) under N2 was added
pot assi um The title compound was prepared from benzo[1,3]dioxole-5-boronic acid.

5 "M NMR (400 MHz, CDCly): 7.36-7.22 (m, 5H), 7.06-6.95 (m, 3H), 6.88-6.82 (m
1H), 6.76 (d, J = 8.4 Hz, 1H), 6.58 (d, J = 2.4 Hz, 1H), 6.49 (dd, J = 8.4, 2.4 Hz,
1H), 6.34 (s, 1H), 3.55-3.45 (m, BH), 2.53-2.46 (m, 4H).

Example 137: Methanesulfonic acid 3-(4-phenylcarbamoyl-piperazin-1-yimethyt)-

phenyi ester
O.or
H (\N/\@ /,S\\
N 00
T

o8
10 0

To a 0 °C solution of 4-(3-hydroxy-benzyl)-piperazine-1-carboxylic acid

phenylamide (50 mg) in DCM (1 mL) was added methanesulfony! chloride (0.015
mL ) followed by Et;N (0.029 mL). The resulting mixture was stirred at rt for 2 h,
and chromatographed to give a colorless oil (80 mg). 'H NMR (400 MHz, CDCls):

15 7.42-7.22 (m, TH), 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
20  sulfonyl chloride.

Example 138: Benzenesulfonic acid 3-{(4-phenylcarbamovi-piperazin-1-yimethyl)-
phenyl ester




trinmethyl silanoate (9 ng) in one portion and the m xture was stirred at rt
for 14 h. The m xture was concentrated to give the title conpound as a
white anmorphous solid (22 ng). "H NMR (400 MHz, CD30D): 8.81 (d, J = 2.1
Hz,lH) 823821 (m 1 H, 814 (dd, J =8.4, 0.9 Hz, 1 H, 7.96-7.93 (m
: dd J:79 1.6 20 Hz, 1 H), 7.88-7.85 ( 1 68 (ddd, J
8 4 6 9,W ‘ig A5 1y 754 (ddd, J = 8.1, 7.0, 1. 1erI2T 55%45150473?919 7.23
(m 1 H, 6.81-6.85 (m 1H, 3.7 (s, 2H), 3.51-3.54 (m 4H), 2.49-2.51
(m 4H). 88 WD 2006/ 074025 PCT/ US2005/ 047329 Exanple 141:
3-f(4- Quinolin-3-vlnmethvl-piperazi ne-I|-carbonyl)-am nol -benzoic acid
(potassiumsalt) OHrNHO NN I N O The title corrpound was prepared
from 3-[ (4- qui Tibe tite Somboendhwas preperedirors enzeresulfony (chlosiden S -NWRzoi ¢ aci d

eI et SRR A DBIATE 10 oo W 4869 4y AR, 906 (0
8 2 ?z_ éma(n?e%) 707469&(7m;2%mﬁ5951ﬁ69((n§n ;g 30?6&9;3?23(435(? 2H) 47.53
2 56- 2. 536?%I¥ﬁﬁ;2@%@é§np|e 1£1r2n K s | K (m 41,

4-Quinglin-3-v 1\ erazine-1-carboxyl] | vridin-3- lay mde r N\
N Nu vgN xamt é - ro-benzen cig'3 I-pi 1-aster (0.3

g) and 3 QiMﬁgEb Rerdyl ¥btget hyl - qui noline (0.32 g) in DVBO (0.5 m-) was
heated in a m crowave reactor at 100 C for 0.5 hi The reaction m xture
was partitioned between DCM and water. The coﬁje& organi c |l ayers were

washed with brine 0
H N B

NTN\) 0
SN
The title compound was prepared from 4-chloro-benzenesuifonyl chloride.

"H NMR (400 MHz, CDCla): 7.81-7.79 (m, 2H), 7.54-7.49 (m, 2H), 7.40-7.20 (m,
10  6H), 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)}-amingl-benzoic

acid (potassium salt)

HO OH (\N I\

To a solution of 2-[(4-quinolin-3-ylmethyl-piperazine-1-carbonyl}-amino]-

15  benzoic acid methy! 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

20 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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(3x), dried (Na2SO»4), and concentrated. The residue was purified by colum
chromat ography to yield the title conpound as a beige solid (80% 'H NI\/R
(400M—IzCDCI3)892(d J=2.3Hz 1H, 872 (d, J =2 Hz,

8.28 (d, J =8 1H),823821(m1H) 813810§n}16|—23_!
7.84-7.82 (?ﬁozfoqiﬂﬂm? 74-7.70 (m 1H), 7.59-7.55 (m 1rHBCT/GSMe804733Y (
2H), 3.77 (s, 2H), 3.64-3.62 (m 4H), 2.62- 2.59 (m 4H). Exanples 143-145
were prepared from 3-pi perazin-1-yl nethyl-quinoline 25 and the specified
phenyl carbamates in anal ogy with Exanple 142. 89 WD 2006/ 074025

PCTI US2005/ 047329 Exarrpl e 143
4- Qui nol i n- Exampleliviil: S-pAfairiol wlerazinee1 -garx ami i

N~t~ N O The.ti At d was prepared from pyr|d|n 2-yl - carbamc acid
phenyl 5 es 0 MHz, CDCI3): 8.91 (d, J =2.3 Hz, 1 H),
8.18-8.16 (m 1H), 812800(m 3H) e H), 7.73-7.62 (m
2H), 7.58-7.54 (m 1H), 6.95- 92( @3 B(, , 3.57-3.55 (m 4H),
2.56-2.54 (m 4H). Exanple :

4- Qui nol i n- 3- vl net hvl - pi perazi ne arlmoxyllc aC|d pvridin-4- lay mde HN
NYNI N/ 10 NO The title conpound was prepared from pyridin-4-yl - carbam'c
acid phenyl est efhe titla gaompouad vastprep@edifem 34(4auinalin-3ryimethyd-pigerazing

7507 5 (Bt ppbelot B mcedi f g i Bomp 1 T (”‘ "
2.52-2.49 ( nNMRHU00MHEXGDIOR): 18186 (d, J = 2.0 Hz, 1H), 8.28 (s, 1H), 7.99(d, J
£ Qu ol 11 g 6 Dy DD SR Al T, 9

((CrcC
2H), 7.53 (d, J = 8.0 Hz, 1H), 7.24-7.20 (m, 1H), 3.77 (s, 2H), 3.56-3.53 (m, 4H),
2.56-2.53 (m, 4H).

10 Example 142: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid pyridin-3-

ylamide
Ho[ Nm
NTX NYN\) IN/

A solution of pyridin-3-yl-carbamic acid pheny! ester (0.3 g) and 3-

piperazin-1-ylmethyl-quinoline (0.32 g) in DMSO (0.5 mL) was heated in a

15  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,S0,), 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

20 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
25 and the specified phenyl carbamates in analogy with Example 142,
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N O Step 1: Pvrimdin-2-vl-carbam c acid phenyl ester. The title conpound
was prepared in analogy with Exanple 15 using 2-am nopyrimdine. 20 Step 2.
The title conmpound was prepared from pyrimdin-2-yl-carbam c acid phenyl
ester and 3-pi per azi n- 1 -ylnmethyl-quinoline in anal ogy with Exanple 142 "H
NVR (400 8.72 (s, 1H), 810802(m 1H), m

7.69-7. 66" 0 o 7 50-7.40 (m 2H), 6.82-7.70 (m 1H &’@Q%’"é%zg
3.38 (m 4H), 2. 41-2. 36 (m 4H). 90 WO 2006/ 074025 PCT/ US2005/ 047329
Exanpl e 146: 4-Benzof1l 3l di oxol - 5-vl net hyl - pi perazi ne-1-carboxylic acid
pyridin- 3- yIam'de NO ~ NINUWNJ I OStep 1

4- Benzof 1, 3l di p| pera2| ne- I - car box
ester. The&XE cornd U ppiRerazingn rLaroXVic agidpxiding:5_ car bal dehyde
i n anal ogxtlé/,\ﬁ,ag Exarrpl e 5 St ep 2. 1 Benzo[l 31di oxol - 5- vl met hvl - pi perazi ne.
The titl e “conpound was prepared from

4-benzo[ 1, 3] di oxol - 5-yl et hyl - pi per Zi ne X HOoXylic acid tert-butyl ester
in anal ogy with Exanpl e 6. 10NSte; . ' gonpound was prepared from
1- benzo[ 1, 31di oxol - 5- yl nmet |yI “Ipi per aZi ne arfy pyridi n-3-yl-carbanic acid
phenyl ester in anal ogy W|t arpl e 142. 1H NWR (400 MHz, CDCI 3):

E'j ?4é8£36( 80 ?r E% t'ﬂﬂ)c"m@ %fzt“’és pieq%éd &O@g)y(lglmzr’ géﬁrgrbgng?saoﬂ 8%3 10 ( mr,

(st h2§ fésfei;l?!HWRr(uoelwz EDORaBH1eE, 3472.3442, WA, 8. P8-8P&! (Bf] 1H), anal ogy
W a
4- Benzof 1 33"1%3(99(1% SH)| ?rﬁ?ﬂkﬁo 5. pdhali 362 By Ak 71987 -8, Hih).iG9%-

4-vl ani de g g2 (m, 1H), 3.73 (s, 2H), 3.57-3.55 (m, 4H), 2.56-2.54 (m, 4H).

42-

dc . acid tert-butyl 5

Example 144: 4-Quinolin-3-yimethyl-piperazine-1-carboxylic acid pyridin-4-

ylamide

H N N

LD
oY

10 N._.=z O

The titie compound was prepared from pyridin-4-yi-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).

15  Example 145: 4-Quinolin-3-yimethyl-piperazine-1-carboxvlic acid pyrimidin-2-

ylamide
[:[/ N\) /\(\/@

Step 1; Pyrimidin-2-yl-carbamic acid phenyl ester. The titie compound was

prepared in analogy with Example 15 using 2-aminopyrimidine.
20 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, CDCly): 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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HJ O \ Nucl O NO 20 The title conpound was prepared from
pyridin-4-yl-carbam c acid phenyl ester and

1- benz 0[1 3]d| oxol - 5-yl met hyl - pi perazi ne. 1H NVR (400 MHz, CDCl 3) 8 33 (d.
J = 5. 7.35-7.34 (m 2H), 6.79(s,1H) 668667% 5. 89
(s, 2H) 3.&@ 064028 4H), 3.39 (s, 2H), 2. 43-2.40 (m B§HUS &""Wﬁ”

2006/ 074025 PCT/ US2005/ 047329 Exanpl e 148:

4- Benzof | . 31 di oxol - 5- vl net hvl - pi perazi ne- 1- car boxylic acid
pyrimdin-2-viamde NNOII rNOYu ,-NOThe title conpound was prepared
from pyrimdin-2- yI carbamc aci d phenyl h5 ester and

1- benzo[l 3] Example 196y UniBenae( 1 Jjdjo 32 Al b4 B B .46 (d,
J 2! 31 (br s, 1 H), 685683(m 2H) 672668(m 211)

5. 89 (s 2H) (br s, 4H), 3.45 (bs 2H) 2.48 (br s, 4H). Exanple 149:
4- Benzof 1, 31di oon - 5-vl net hvl - pi per e~ flic acid pyridin-
2-viamde Hr3N\ O Ic~ 10 O The |t ?)s prepared from
pyridin-2-yl-carbam c acid ph y‘b eyt and

1- benzo[ 1, 3] di oxol - 5-yl net hyl - I‘aDI ne. 1H NWMR (400 MHz, CDCI 3): 8.18 (d,
J =3.9 H, 1H), 767764(m1H) 666664(m2|—|),6_54651(m3H)
5.94 (s, 2H), 3. & 4-Banzofy 3idioxel-5-yimethyl-pipeazing-{ -carboxgic acid tert-buf I8 Hz
4H). 15 -5-

4 (2 2- 0 | RS I i compaund sfas prepared {97 Pkl BT EBENTE i

ovri di n- 3- vliarndlgy with\ Exaniple 8.\ Nu J |
Step 2; 1-Benzo[1 3ldioxol-5-yvimethyl-piperazine.

prepared from 4-benzo[1,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid tert-butyl
ester in analogy with Example 6.

10 Step 3. The title compound was prepared from 1-benzo[1,3]dioxol-5-
yimethyl-piperazine and pyridin-3-yl-carbamic acid phenyl ester in analogy with
Example 142. 'H NMR (400 MHz, CDCl;): B.44-8.43 (m, 1H), 8.19-8.17 (m, 1H),
7.98-7.95 (m, 1H), 7.18-7.16 (m, 1H), 6.83-6.80 (m, 2H), 6.70 (s, 1H), 5.89 (s,
2H), 3.55-3.52 (m, 4H), 3.47 (s, 2H), 2.51-2.48 (m, 4H).

15

Examples 147-149 were prepared in analogy with Example 142.

Example 147: 4-Benzof1,3ldioxol-5-yimethyl-piperazine-1-carboxylic acid pyridin-

4-ylamide
AN
o AT

20 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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I i 1A Step 1:
4-(2.2-Difluoro-benzof 1. 31di oxol -5-vl net hvl ) - pi perazi ne-|-carboxylic acid
tert-butyl ester. The title conpound was prepared from 2,2-difluoro 20
benzo[ 1, 3] di oxol e- 5- car bal dehyde in anal ogy with Exanple 5. Step 2:
1-(2.2-Di zof | . 31 di oxol - 5- vl met hyl ) - pi per azi conpound
was prepa‘rfvéé&#ﬁ”nﬁ - (2, 2-di fl uoro-benzo[ 1, 3] di oxol - Sf%ﬁ%@?%/dﬁizg
pi perazi ne-1-carboxylic acid tert-butyl ester in anal ogy with Exanple 6. 92
WO 2006/ 074025 PCTI US2005/ 047329 Step 3. The title conpound was prepared
from pyridin-3-yl-carbam c acid phenyl ester and
1- (2, 2-difl uoro- benzo[l 3]d| oxol - 5-yl rrethyl) p| pera2| ne in analogy wth

e Af% 4-Banzeit3dio) imethvipinesazine-1-carboxplic adidy) 8. 23-8. 21
(m 1 H, : g r(ﬂ@ell—l) 722719(m2H) 7.11 (s, 1 H), 6.99-6.98
(m 2H), 4H) , 349(5 2H), 2.46-2.44 (m 4H). Exanple 151:
4-(2 2-Difl uoro benzol |, 31di oxol 4 Per azi ne- 1-carboxylic acid
pvridin-4-vliamde HF N\ On\ N\{) 8€Thetitle conmpound was
d phenyl

prepared from pyridin-4-yl-df ar Dam ) 10 ester and
1- (2, 2-difl uor o- benzo[ 1, 3] di - 50yl et hyl ) - pi pera2| ne | n anal ogy wth

Exanpl e 142. ' H NWR 400 , CDCl?Q[ 36- . , 7 41-
7.39 (d, J = s5lhejtifle compound ¥gs prepafe qﬁom@yggnqlg \ﬂr‘bafbas“@?%’ Fﬁ@"(y
3.49 (s, %éler and: ﬂﬂer&oﬁﬁsfdmxoﬂﬁ);lméﬁﬁrﬁi&@aﬂaﬁa ‘H NMR (400 MHz CDCI;;

4- Quinolin-3-vlnmeth Elerazme - carboxylic acid gérlm din-4- 15 lam de H

IN N NuNJ &¢6 (4, J= @35151?96 b, 7-BY B, dH- 313@13 B34 ) cC 48i&ib§ frandhl). est er . The
title compogi YRS 3.56 (brs, 4H), 3.45 (bs, 2H), 2.48 (br s, 4H).

Example 149: 4-Benzo{1,3]dioxol-5S-yImethyl-piperazine-1-carboxylic acid pyridin-

2-ylamide
PORASS
N_N_J 0>
O

N-..
’ Uy

The title compound was prepared from pyridin-2-yl-carbamic acid phenyi
ester and 1-benzo[1,3]dioxol-5-yimethyl-piperazine. "H NMR (400 MHz, CDCls):
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), 3.563 (t, = 4.9 Hz, 4H), 2.36 (t, J = 4.8 Hz, 4H).

15 Example 150: 4-(2,2-Difluoro-benzo[1,3]ldioxol-5-yimethvi)-piperazine-1-carboxylic

acid pyridin-3-ylamide

acid tert-butyl ester. The fitle compound was prepared from 2,2-difluoro-
20 benzo[1,3]dioxole-5-carbaldehyde in analogy with Example S.
Step 2; 1-(2,2-Difluoro-benzo[1,3]dioxol-5-yimethyi)-piperazine. The title

compound was prepared from 4-(2,2-diflucro-benzo[1,3]dioxol-5-yimethyl)-
piperazine-1-carboxylic acid tert-butyl ester in analogy with Example 6.
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prepared from pyrimdin-4-ylamne in anal ogy wth Exanple 15. Step 2. The
title conpound was prepared from pyrimdin-4-yl-carbamc 20 acid phe

ester and 3-

pi perazin-1-yl nethyl-quinoline in anal ogy with Exanple 1

NMR (400 MHz, CDCI3): 8.94 (d, J = 2.0 Hz, 1H), 8.76 (s, 1H). 8.54 (d
6.1 I(-lz 1 FB",O?Q‘.’%'*‘E%, 1 H),( 8.20 (d, J = 8.:;)Hz, 1 H§S WEHQWBWW”&

1 H, 7.87
7.38 (br s,
2006/ 074025

(d, J =7.8Hz, 1 H, 7.79-7.75 (m 1 H), 7.64-7.60 (m 1

nyl

42. 'H
, J =
5.8 Hz,

H) ,

1 H), 3.85 (s, 2H), 3.64 (br s, 4H), 2.66 (bs, 4H. 93 WO

PCTI US2005/ 047329 Exanpl e 153: 4- (2

2-Di fl uoro-benzol I . 3l di oxol -5-vl net hvl ) - pi per azi ne- 1-carboxylic acid

pvrim din-4-

D (o2 i1 8@63%%%%% R T el S R A

Exanpl e 142.
1H, 7.97 (
4.03-3.55 (

y| aniStep 8. @he titlel compung waspreparedfirpepyridin-g-ybozrbamnitaciv s

wittHENBRPIE . VHAIMBOG06 MHSB .CIECI¢)s 8.45HY, J 8.2581 Hed1H)) 8:2368.21

ot 73976848 bty 7223056 (B2l 1P, B8 8h (Tarf

Hz,

4- (3. 4- Disr oge4lmaw ith ) P8 14875 NEH)| 2B DG Yi gHRCI d pvrim din-4- 10 lay mde
H N Br NN% NONNf Sr The title conmpound was prepared from

n- 4- gkarfigle 1@ G-(QQ-QiﬂnbﬁﬁtfénzoﬁSFfoxapsi-ylmeth¥l )-piperazine-1-ca rbox*lic
1- (3, 4-di bronp-benzyl)-pi perazine 1 n analogy wt anpl e : (400

pyrim din-4-
MHz, CDCl 3):

(t, J = 4.8

7.45 (m 1 , 7.14-7.10 (m 1 , 6.5 d , 3.40 (s, 2H),
( H)Hz, 4H) , 2.3(8 (t, SD:H4. @Agﬁj;w?ple 155:( 7
rbo

4-f (4- Qui nol

10

15

20

i n-3-vlnet hvl -pip MTT *@n¥no) - benzoic acid
Nz 9]

The titie compound was prepared from pyridin-4-yl-carbamic acid phenyl
ester and 1-~(2,2-difluoro-benzo[1,3]dioxol-5-yimethyl}-piperazine in analogy with
Example 142. 'H NMR (400 MHz, CDCls): 8.36-8.34 (d, J = 6.8 Hz, 2H), 7.41-
7.39(d, J = 5.8 Hz, 2H), 7.10 (s, 1H), 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-quincline in analogy with Example
142. 'H NMR (400 MHz, CDCl3): 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=7.8Hz, 1H), 7.79-7.756 (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).

93
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NuNJ N HOI / OO0 20 The title conpound was prepared from
4- ((4-qui nolin-3-yl met hyl - pi perazi ne- 1-carbonyl)-am no]-benzoic acid nethyl
ester in analogy with Exanple 140. '"H NWR (400 M—Iz CDBCD) 8. 89 (d J =
1.8 Hz, | H), 8.31 (d, J =1.3 Hz, 1 H, 8.03 8.8 Hz, 1

7.97-7.9 7.90-7.87 (m 2H), 779775(m 594V\D

2006/ 0748‘!&%7%005/ 047329 7.61 (m 1H), 7.42-7. 4#%8%?—7? 113981 (s,

2H), 3.60-3.57 (m 4H), 2.59-2.57 (m 4H). Exanple 156:

4- Qui noxal i n- 2-yl net hyl - pi perazi ne-1-carboxylic acid phenylamde HIN N Nu
~N O 5 The title conpound was prepared from pi perazine-1-carboxylic acid
phenyl am deg,aighi 189! BQY3l-HiRBofABERH xramﬁeméé%& i 18. 1H
‘NMR (400 CT3)T 8. S, . 0b- 7. m : - 2H) ,
7.28- 7.16 30 puimidirzdg@mide? (m 1H), 6. 42 (s, IH) 3.85 (s, 2H), 3.48-3.45

(m 4H), 3.55-3.52 (m 4H). 10Exa4),e
4- (3, 4-Di chl oro-benzyl) - pi perazi ne- | rNb @ |d phenylamide HNOC N

Il uN C O The title conp par (Drerl per azi ne- 1- car boxylic
acid phenylam de and 3, 4-di ghl or oBenzal dehyde in anal ogy to Exanple 18. 1H
NVR (400 MHz, CDClI3): 8.82-8781 (m 2H), 7.98-7.96 (m 2H), 7.65-7.57 (m

3H), 7.16 15 7. The(tite cbn‘lﬁbun&v&% ﬁe@aﬁeﬂ ff’on#ﬂﬂ)nmlamwyl(&rba‘hﬂc acid piterdd 53 (m
4H) . Exanpl e 158: 4- |n0|n3vmat3/ gIP ﬁ carboxylic acid
t hi azol 22- §Sier aRdqls(2:2diffuoro-benzo[1,3]dioxol-5-yim ylS plperazme in analogy with
Example 142. 'H NMR (400 MHz, CDCI3): 8.76 (s, 1H), 8.54 (d, J = 6.1 Hz, 1H),
7.97 (d, J = 5.3 Hz, 1H), 7.65-7.39 (m, 2H}, 7.18-7.01 (m, 2H), 4.03-3.55 (m, GH),
2.91-2.49 {m, 4H).

Example 154: 4-(3,4-Dibromo-benzyl)-piperazine-1-carboxylic acid pyrimidin-4-

10  ylamide
N\»ﬁ
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-

15 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 1565: 4-[{4-Quinolin-3-yimethyl-piperazine-1-carbonyl)-aming}-benzoic

acid
H (\j‘ [
NTN N
HO 0
O
20 The title compound was prepared from 4-{{(4-quinolin-3-yimethyl-piperazine-

1-carbonyl)-amino]-benzoic acid methyl ester in analogy with Example 140. 'H

NMR (400 MHz, CD3;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-
94 |



-1/ NITUNJ N/ NO Step 1; Thiazol-2-vl-carbam c acid phenyl ester. The
title conpound was 20 prepared in analogy wth Exanple 15 using

2-am not hi azole. Step 2. The title conmpound was prepared from

t hi azol - 2- yI carbamc acid phenyl ester and

3- pi per azi nWP-HAERY| - qui nol i ne” i n anal ogy with Exanpl PAUYS200SMIR/R (400
MHz, CDCI3): 9.03 (d, J = 2.0 Hz, 1 H, 8.24-8.20 (m 2H), 7.94 (d, J 95 WO
2006/ 074025 PCT/ US2005/ 047329 = 8.1 Hz, 1 H, 7.86-7.81 (m 1 H), 7.70-7.66
(m 1 H, 7.43 (d, J =3.3 H, 1 H, 6.98 (d, J =3.5 Hz, 1H), 3.87 (s,
2H), 3.73-3,69 (m 4H), 2.68 (bs, 4H) . Exanple 159:

4- Benzof 1, 3146 k0] 113}, 71421 MO I(mpRHEI3&T (3¢ 2H),CabdB6571 (g 4&d)) 2159421572, -

2-vl am de H O /ST NN ,) I O 5NIA The title conpound was prepared
from 1- benzo‘{ 3]di oxol -5-yl met hyl - pi perazine and thiazol -2-yl-carbamc

aci d phenyl _Eest ' th Ex :
7.30 (d, J

g A Y pep : 5 . .
oH), 5.97 (s, 1H), 5.96 (s, 2H), 362 3(s 2H) 10254(bs
|pra
<0 To

4H) . Exanple 160: 4-(3.4-Di brorm bénz -1-carboxvlic acid

met hyl - phenyl - amde rN Sr N t|on of

4- (3, 4-di br ono- benzyl ) - pi per az NS ar boxylic acid 15 phenylam de (0.02 Q)
in DV (0.6 nL) was added NaH O%dlspersmn inoil; 3 ng) in one portion.

The resulsting ni Yhemitle Wompalih@wae p"ébaﬁéd froﬁmlﬂéﬁznﬁbﬂrcérbﬁith@&d treated with
Mel (0.005 ni and was stirred at rt for he mxt#ée was

concent r at ePhgRYamMigs AR Zpyinoxainesearpexaldehyde i pusiRgy: wib Fxamgleatthy H 59
NMR (400 MHz, CDCl3): 8.96 (s, 1H), 8.06-7.98 (m, 2H), 7.72-7.66 (m, 2H), 7.28-

7.16 (m, 4H), 7.96-7.92 (m, 1H), 6.42 (s, 1H), 3.85 (s, 2H), 3.48-3.45 (m, 4H),
3.55-3.52 (m, 4H).

10 Example 157: 4-(3.4-Dichloro-benzyl)-piperazine-1-carboxylic acid phenylamide
H Nf©:0l

NTN\) o

o)

The title compound was prepared from piperazine-1-carboxylic acid

phenylamide and 3,4-dichiorobenzaldehyde in analogy to Example 18. 'H NMR
(400 MHz, CDCl,). 8.82-8.81 (m, 2H), 7.98-7.96 {m, 2H), 7.65-7.57 (m, 3H), 7.16-
15 7.13 (m, 1H), 3.88-3.81 (m, 4H), 3.50 (s, 2H), 2.60-2.53 (m, 4H).

Example 158: 4-Quinglin-3-yimethyl-piperazine-1-carboxylic acid thiazol-2-

ylamide
H (\N |\
i

Step 1; Thiazol-2-yl-carbamic acid phenyl ester. The title compound was

20 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, CDCls): 9.03 (d, J = 2.0 Hz, 1H), 8.24-8.20 (m, 2H), 7.94 (d, J

95



MeOH DCM, giving the product as a white solid (0.015 g). 'H NWR (400 Mz,
20 CDCA 3): 7.54-7.50 (m 21-1), 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 41-1), 1.63 (s, 31-1). Exanple
161: 4-(5- Brono- 2- hydr oxy- 3- net hoxy- benzvl ) - pi perazi ne- 1- carboxylic acid
phenyl am de Xdrochl oride 96 WD 2006/ 074025 PCT/ US2005/047329. O4 H N O~ Nor
|/ 0 SO| ution of PCT/US2005/047329
4-(5-bronD 2 hydroxy 3- met hoxy- benzyl ) - pi perazi ne-1- carboxylic acid
phenylam de (1.2 g) in Et20 (16 m-) was added HCI (2 Min Et20, 3.5 nL).
After 1 h, the m xture was concentrated to give the title conmpound as a 5
white solid. 1H NWR (400 MHz, CD30D): 7.40-7.20 (m 6H), 7.10-7.05 (m 1H),
4.37 (s, 2=H)31 Bz, oMH)( €.8631$1 (MhtHE: drifeniabmi AHEXaD(dkd =183-H53H)W6.88pr epar ed

i4n( gnil (II))g)l:/) 0 UEDE\E?VIWBB % ép-gﬁsazzlﬁg ﬁ@gl&gg@%)tz ga%ls pHe)nyI am dg _

hydr ochl or de

= 2.0 Hz, : . : '

2H) , 730 Ay gén 2H) 707702(m 1H) 15430(br S, 2H) '3.55-3. 10
(br m 8H). Exanple 163: 4-Quinolin- 2v| net h I-@lperazme | - car boxylic acid
phenyl am de di hvdrochl oride H NH{N u

] @/ T o

The title compound was prepared from 1-benzo[1,3]dioxol-5-ylmethyl-
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-phenyi-

amide
N Br
OCC

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
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 CDClg): 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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20 'H NVR (400 MHz, CD30OD): 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 1 H, 4.63 (s, 2H), 3.70 (br s, 4H. 97 WO
2006/ 074025 PCT1US2005/ 047329 The fol |l owi ng conpounds i n Exanpl es 164-167
maybe prepal 834755 met hods anal ogous to those descri beRET¥S20GO4REcedi ng
exanpl es. Exanpl e 164: 4-(2-Methoxy-benzyl)-pi perazi ne-1-carboxylic acid
phenylamide O N O 5 Exanple 165:

4- Benzof ur an- 2- vl net hyl - pi per azi ne-1-carboxylic acid phenviamde Hr" N
NuNJ O Exanple 166: 4-(3.4-D brono-benzyl)-pi perazi ne-|-carboxylic acid
(4-nitro- phenvl)-amde HrDN Br NYN Br N10 10 Exanple 167:

4- (3. 4- Di br onp- benzvl) - pi per azi ne- 1-Ea1a 0 &cjid (4-

trifluoromethyl -phenvl)-anide N Bt Nv O F3C The title conpounds
per se of Exanples A through re‘gz'ﬁ an 15 be obtained from
commerci al sources, The conp S scri bed gn Exag‘@ es Kand L are provided
for conparative purposes. Al conpounds in Exanpl e A through L were

prepared accordi Mg & solitih GFeRE-romd- 26081k E3-riatBeky-berkydmyaazine-1-
carboxylic acid phenylamide (1.2 g) in Et,O (16 mL) was added HCI (2 M in Et;O,
3.5mL). After 1 h, the mixture was concentrated to give the title compound as a
5 white solid. 'H NMR (400 MHz, CD3;0D): 7.40-7.20 {m, 6H), 7.10-7.05 (m, 1H),
4.37 (s, 2H), 3.94 (s, 3H).

The compounds in Examples 162-163 were prepared in analogy with
Example 161.
Example 162; 4-

hydrochloride

10 3.4-Dibromo-benzyi)-piperazine-1-carboxylic acid phenylamide

o
0 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),
15  4.30 (brs, 2H), 3.55-3.10 (br m, 8H).

dihydrochloride
N
SOR®
S
© *2HCI
20 '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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- ..
98 WO 2006/ 074025 PCTI US2005/ 047329 Exanple A

4- (3-1 odo- benzvl) - pi perazi ne-1-carboxylic acid phenylamde NI HNN / O
The title conmpound was prepared from pi perazi ne-1-carboxylic acid
phenyl am de and 3-i odobenzal dehyde. 'H NVR (400 MHz, CDCI3): 7.71 (s, 1H),

5 7.62-7. 860 7.36-7.26 (m 5H), 7.09-7.01 (m 2 1H),
3.52-3.48W(’(2§?&/‘5’FB@5 2.49-2.46 (m 4H). Exanple B: et usRiodoissy

4- Benzor 1. 31di oxol - 5- vl net hvl - pi per azi ne- 1-carboxylic acid phenylam de N O

HNN, O 0 10 The title conpound was prepared from pi perazi ne- 1-carboxylic

acid phenyl am' de and benzo[ 1, 3] di oxol e car bal dehyde. 'H NMR (400 MHz,

cbCl 3): 7, 36- : 7. 05-6. 99 m 6.86 (br s, 1H), 6.77-6.72

(m 2H), 6.43 (Tthe fo wrmgwmpsug@; inExamples éﬁ%mééma Rerﬁreaﬂ)ed usings (s, 2H),

2.46-2.42 of the title
nBthodEhna go@mbg géscn-ggﬂ WE\% ﬁﬁ%ﬁﬁ%g%ﬁﬂhh

anal ogy

conpound was prepare
7.37-7.27
2H), 4.40-3F72%6 ' H), 2 C 3 ‘ .10-3.00
(br m 2H). Exarrpl e C 4- (3 Brom) benzvl I -p| ﬁ’QJ’aZI ne 1 carboxyl ic acid
phenylamde NBr H NuNJ 20 0

MR (400 MHz, CD30D):
5 6.05 (s,

i A
©/N1’],N

5 Example 165: 4-Benzofuran-2-ylmethyl-piperazine-1-carboxylic acid phenylamide

:\Q,NJ‘ %

3,4-Dibromo-benzyvl)-piperazine-1-carbo

phenyl)-amide

10 Example 167: 4-(3,4-Dibromo-benzyl}-piperazine-1-carboxylic acid (4-

Br
AT

trifluoromethyl-phenvl}-amide

The title compounds per se of Examples A through J are known and may
15  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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The title conmpound was prepared from pi perazi ne-1-carboxylic acid

phenyl am de and 3- bronobenzal dehyde. 'H NVR (400 WHz, CDCI3): 7.50 (br s, 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), 2.48-2.42 (m 4H). 99 WD 2006/ 074025 PCT/ US2005/ 047329 Exanple D

4- (3. 4- Di meWR\0HEHRY| ) - pi per azi ne- 1-carboxylic acid phePyI/BFOHO4H2PN \ |
N~/ I / | OThe title conpound was prepared from pi perazi ne-1|-carboxylic
acid phenyl am de and 3, 4-di net hyl benzal dehyde. 1H NVR (400 MHz, CDCl 3):
7.35- 5 7.26 (m 4H), 711700(m 4H) 631(s 1H) 351348(m 6H) ,
2.49-2.26 (m g, 4 : : ,

4- (4- Met hyl - JNNu N O
The title conpound was prepar ed froml_Pl p ar boxylic acid 10

phenyl am de and 4-net hyl benzal dehyde. @ 40 CDClI 3): 7.35-7.00
(m 9H), 6.32 (s, 1H), 3.50-3.48 4 (m 4H), 2.35 (s, 3H).
Exanpl e F. 4-Phenet hyl - pi perazin caoboxyl e aC| d phenylamide H NuN J O
The title conpound was prepared from pi perazi ne-1-carboxylic acid 15

phenyl ani de and phEmytittecesmpalaidpdas prepatedRrdnd pipekatine- Coatt®xylicTaddy- 7. 19 (m

O 708 OB harkidh oot ZbubSenzhidenyde 5% Rnii? ol wtk) co1i57 713, 4, 290
4- Benzof | , 81d7meer.68 (il e}, Ty36-P2pemasHNe09-2 anbiax \PH)Cc6.38i(s] 1H): 3.683.48
phenyl)-amde 6111 2.49.2.46 (m, 4H).

U

Example B: 4-Benzol1.3ldioxol-5-vimethyi-piperazine-1-carboxvlic acid

phenylamide
Savs
N_J o>

H
B

The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and benzo[1,3]dioxole-5-carbaldehyde. 'H NMR (400 MHz, CDCl3):
7.36-7.24 (m, 4H), 7.05-6.99 (m, 1H), 6.86 (br s, 1H), 6.77-8.72 (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).

15 Example B1. The hydrochicride salt of the title compound was prepared in
analogy with Example 161. "H NMR (400 MHz, CD3OD): 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).

10

Example C: 4-(3-Bromo-benzyi}-piperazine-1-carboxylic acid phenylamide

Br
PRI
NN
¥
20
The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and 3-bromobenzaidehyde. 'H NMR (400 MHz, CDCly): 7.50 (br s,

1H), 7.43-7.17 (m, 7H), 7.05-7.00 (m, 1H), .47 (br 5, 1H), 3.52-3.45 (m, 6H),
2.48-2.42 (m, 4H).
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HIN\ NW I / O 20 F 100 WO 2006/ 074025 PCTI US2005/ 047329 The title
conpound was prepared from pi perazi ne-1-carboxylic acid (4

fl uoro- phenyl)-am de and pi peronal. "H NVR (400 MHz, CDCI3): 7.29-7.24 (m
2H), 6.98-6.92 (m 2H), 6.85 (s, 1 H), 6.77-6.71 (m 2H), 6.56 (s, 1 H),
5.95 (s, 2 .20-3.45 (m 6H), 2.45 (t, J =5.1 e H
4- Benzvl _gﬁﬁ@(}ﬁ({)ﬁpﬁg_ - carboxylic acid phenvliamde H Rﬁ?@’?ﬂ’?“"}”ﬁ%he tit

conmpound was prepared from 4-benzyl pi peri di ne and phenyl isocyanate. 'H
(400 MHz, CDCI3): 7.35-7.10 (m 9H), 7.02-6.97 (m 1H), 6.50 (br s, 1 H,
4.07-4.00 (m 2H), 2.77 (td, J =13, 2.4 Hz, 2H), 2.54 (d, J = 6.8 10 Hz,
2H), 1.76-1. 128115 m2H) Exarrplel

4- ( 3- PhenyExanmpie Dritine Y: eylamideN NuNJ |/
/ 0 The title corrpound was prepared fr perazi ne I-carboxyl ic acid
phenyl am de and 3- phenyl propi onal tleh JN\@(ﬁoo MHz, CDCl3): 7.36- 15
7.16 (m 9H), 7.05-7.00 (m “ : 3.52-3.47(m 4H), 2.65
(t,J:7.6Hz,2H),2472‘ 2.39 (t, J =7.4 Hz, 2H), 1.88-1.79
(m 2H) Exanpl e J: 4-Benzvl -pi per azi ne- 1- carboxylic acid phenvlande HN

Nu J O The titrhe tm@rébmpadnms@rrqmaé@&oﬁmgerhzinenwérbb E:%Z:Icﬂe and phenyl
20 |socyanate 1H NVR (400 2' 6 02 6 97 (m
1H), phenylamide and 4d|methy’lbenzalde yde. 'H NMR (400 MHz, L')CI3)

5 7.26 (m, 4H), 7.11-7.00 (m, 4H), 6.31 (s, 1H), 3.51-3.48 (m, 6H), 2.49-2.26 {m,

4H), 2.26 (d, J = 3.8 Hz, 6H).

Example E: 4-(4-Methyl-benzyl}-piperazine-1-carboxylic acid phenylamide

N
O
o)
The title compound was prepared from piperazine-1-carboxylic acid

10  phenylamide and 4-methylbenzaldehyde. 'H NMR (400 MHz, CDCly): 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 phenvlamide

The title compound was prepared from piperazine-1-carboxylic acid
15 phenylamide and phenylacetaldehyde. 'H NMR (400 MHz, CDCl3): 7.37-7.19 (m,
9H), 7.06-7.02 (m, 1H), 6.31 (s, 1H), 3.565-3.53 (m, 4H), 2.85-2.81 (m, 2H), 2.67-
2.56 (m, 6H).

Example G: 4-Benzo[1,3ldioxol-5-yimethyi-piperazine-1-carboxylic acid (4-fluoro-

phenyl)-amide
N 0
SROS

100

H
SO

20



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

4- (2- Benzvl oxy- benzyl ) - pi per azi ne- 1- carboxyl i c acid phenvlamde o N H NuN
) O The title conpound was prepared from pi perazi ne-1 -carbox | ic acid
phenyl anmi de WAd"%%¥43%y| oxybenzal dehyde. ' H NVR (400 Mz F é}‘f”“f”zlg- 5
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). Exanple L:

4- (6-Bronp-1. 2. 3. 4-t et rahydr o- napht hal en- 2-vl ) - pi perazi ne-1- carboxylic acid
phenvl ani de Br NuNJ O 10 The title conpound was prepared from

pi per azi ne-1-car ba%Qltlﬂ% cempauphway Pegnaded o piperazine-1-carboxylic acid (4-

o omo-3, . LBl DR g N D (400 79801 AT 977,21

(B_m I 4H) , I2 O2H), 6986192 (h))2H)26B3-(8. 1}8)46m7 &7 H(m, ﬁ*ﬁ@‘r% mmmsgsts]}zzu,i 15
t tent

c'n?cti?'t ire Z%%@Sﬁ%é%ﬁ%@ﬂ ise% Se?‘mpif FAAL assay buf fer (125 m

Tris, EQTA . 0 0.4 mM Hepes, pH 9).

The assay m 3 2 honogenate, 10 pL

of the test corrpound and 40 pL of anan 3H et hanol am ne] (3H AEA,
Per ki n-El ner, 10.3 C /nmol), vvhlchv{él dded | , for a final tracer
concentration of 200 nM The rea Ny

The title compound was prepared from 4-benzylpiperidine and phenyl
isocyanate. 'H NMR (400 MHz, CDCla): 7.35-7.10 (m, 9H), 7.02-6.97 (m, 1H),
6.50 (br s, 1H), 4.07-4.00 (m, 2H), 2.77 {td, J = 13, 24 Hz, 2H), 2.54 (d, J = 6.8
10 Hz, 2H), 1.76-1.64 (m, 3H), 1.28-1.15 (m, 2H).

Example I 4-{3-Phenyl-propyl)-piperazine-1-carboxylic acid phenylamide
H N
N__N_ /\/\©
oY
0
The title compound was prepared from piperazine-1-carboxylic acid
phenylamide and 3-phenyipropionaldehyde. 'H NMR (400 MHz, CDCl3): 7.36-

15  7.16 (m, 9H), 7.05-7.00 (m, 1H), 6.40 (br s, 1H), 3.52-3.47 (m, 4H), 265 (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

SORe
N._ N
Y
O
The title compound was prepared from 1-benzylpiperazine and phenyl

20 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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m xture was incubated at rt for 1 hour (h). During the incubation, 96-well
Mul tiscreen filter plates (catalog nunmber MAFCNOB50; M I Iipore, Bedford, 102
WO 2006/ 074025 PCT/ US20051047329 Massachussetts, USA) were | oaded with 25
pL of activated charcoal (Miltiscreen colum | oader, catal og nunber
MACL09625%y0 Mokt €) and washed once with 100 pL of pgaodesB26Uring the
I ncubation, 96-well DYNEX McroLite plates (catal og nunber NL510410) were

| oaded with 100 pL of M croScint40 (catal og nunber 5 6013641, Packard

Bi osci ence, Meriden, Connecticut, USA). After the 1 h incubation, 60 pL of
the reaction mxture were transferred to the charcoal _plates, which were

t hen asse% ) ) AI | gnment Franes
(cat al og Fritfrbe e

VP ‘ e =thanol ani ne
was centrifuged through to t he bottom pl at% S at 2000 10 rpm, which
was preloaded with the scintillant, as descri bg

above. The plates were
sealed and left at rt for 1 h bﬁforﬁ\o‘bun oira Hew ett Packard TopCount.

Results for conpounds test@pm%5 ssa e presented in Table 1. Table 1

Ex. 1Cso (nM Ex. 1C50 (nM) 18 17 63 69 111 250 19 19 64 220
112 61 20 19 65 9 113 8000~21 H 66 1600 114 2300 22 26 67 8000 115 4000

23 73 68 95 11 Q. 26 79 71 6000
119 1000 27 egh‘%ﬁgii%ﬁﬁ%"?@ﬁgg%%& '%"fé’%{%”ﬁoﬁ@@&%@% 2000 122 220
30 180 75pRdnylaide=0@ 2-benzyloxybenzaldehyde. 'H NMR (400 MHz, CDCl): 7.49-

5  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-
carboxylic acid phenylamide

10 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,
CDCl3). 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).

15 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

20 prepared from 50 uL of the cell homogenate, 10 L 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 MAFCNOBS5Q; Millipore, Bedford,

102



31 200 76 350 124 1800 32 220 77 32 125 10000 33 280 78 5000 126 2000 103
WO 2006/ 074025 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 84 250 000 40 1100 85 19 133 50 41 1300 86 =42 2000
87 48 135 é@O%ﬁémﬁggb 88 100 136 67 44 4000 89 22 137 f%é%&éﬁgggfﬁﬁoo 90 75
138 59 46 >10000 91 130 139 380 47 >10000 92 240 161 210 48 3500 93 460

162 38 49 4500 94 470 163 23 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 21Magpachussefts H88) were loaded with 25 uL of activated charcoal (Multiscreen

column loader, catalog number MACL09625, Millipore} and washed once with 100
WL of MeOH. Also during the incubation, 96-well DYNEX MicroLite plates (catalog
number NL510410) were loaded with 100 uL of MicroScint40 (catalog number
5 6013641, Packard Bioscience, Meriden, Connecticut, USA). Afterthe 1 h

incubation, 60 pL of the reaction mixture were transferred to the charcoal plates,
which were then assembled on top of the DYNEX plates using Centrifuge
Alignment Frames (catalog number MACF09604, Millipore). The unbound,
labeled ethanclamine was centrifuged through to the bottom plate (5 min at 2000

10  rpm), which was preloaded with the scintillant, as described above. The plates
were sealed and left at rt for 1 h before counting on a Hewlett Packard TopCount.
Results for compounds tested in this assay are presented in Table 1.

Table 1

Ex. | ICs (nM) Ex. | 1Cso (nM) Ex. | ICs (M)
18 17 63 69 111 | 250
19 19 64 | 220 112 61
20 19 65 9 113 | 8000
21 31 66 | 1600 114 | 2300
22 26 67 | 8000 115 | 4000
23 73 68 95 116 | 240
24 52 89 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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IR ——
60 9 108 270 J 2000 61 20 109 200 K >10000 62 18 110 200 L 370 104 WO
2006/ 074025 PCT/ US20051047329 Assay 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 medi ayseesg8Moved and the cells were detached fg, gﬁsmﬁg by the
addition of trypsin. One fifth of the cells were then p aced onto a new
10-cm dish. Cells were grown in a 37 Cincubator with 5% CO2 in M ni nmal
Essential Media Eagle with 10% Fetal Bovine Serum After 2 d, cells were
appr oxi mat el y 80% conf| uent These cells were renoved fromthe dish with

(‘

trypsin and peH-gietd—ira-etneptsceptrituger—he—10- A
re-suspended i 360 L l et e m,dT% ntﬁapprgnéferrea#o @UDQI ebtroporati on
cuvette with aj 034 dm gmp bel ween gie| eTgzd r ofles. [Sypgrfoidped human FAAH
cDNA (1 pg) wap L celds_and nixed.| voltahe far the
el ectroporatioph s |set478 0] 25 k\B1 and 608 chpaciit 48%e| w2§08et| at 960 F.
After el ectr opORRLI|OM, gdpe Feld —dighote—T Tt T redia (10 i)
5 : o .

and plated 15 on?g flour 10-cm di hgef':. Begg[dse of thgsgarl aLe?T tly in the
efficiency of eB&ctro;ﬁﬁOati pon, 130&3 di 480 ent cohcéﬁﬂratl 88s OL cells were
plated. The ra S€ 20 —H—H0 —anRdr-5r—w R enmi nder of the
cells being ad eggtc Hé@furth d?h %ﬁgﬁce S %52 é@BG tio recover for
24 h before addiag ttheisehecfion| gedi a qoonp|ete mdga V\ﬂgb 600 g/ nL 418).
After 10 d, dishes Mere an zgrl 20 f ETIAVARVE ng caolonles of cllls. D shes
with well-isolht&8 dol 339@s here| B&d. c@lls [ frorh f&di i d68I col oni es were
i sol ated and tESh 061 Ofes 1h soggd—t T FAAHggctTvity, as
measur ed by an ndg% gieQ v%ro VS Lnwvvereo\tzj'lged or fur?%er g udyl. B. FAAH
Assay 25 T84 froéénjceHOOQ)el ets o$8tran‘bGCbct bd SK- N8 G ceb¥Fs (jcontents of |
?(TMl_SI_rICTSn cultu R{I\_llcaoﬁﬁr T Usgﬁ#f Lt\éirl FU i %7| r—v—\|1|0153&3 V4 buf f er (125

45 >10000 90 75 138 59

46 >10000 91 130 139 380

47 >10000 92 240 161 210

48 3500 93 460 162 38

49 4500 94 470 163 23

50 3000 95 500 A 120

51 6000 96 | >10000 B 350

52 87 97 120 B1 1200

53 230 98 130 Cc 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 [ 1700

60 9 108 270 J 2000

61 20 109 200 K >10000

62 18 110 200 L 370
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1mM EDTA, 0.2% G ycerol, 0.02% Triton X-100, 0.4 nM Hepes, pH 9). The assay
m xture consisted of 50 L of the cell honpbgenate, 10 pL of the test
conmpound, and 40 L of anandam de [1 3 H et hanol am nej (3H AEA, Perkin-El nmer,

30 10.3 C/ ch was added |l ast, for a final trac tion of
80 nM 105%"%’6@%74025 PCTI US2005/ 047329 The reactllg(;\w?nﬁ)@ﬁm{ze

I ncubated at rt for 1 h. During the incubation, 96-well Miltiscreen fllter
pl ates (catal og nunber MAFCNOB50; M I 1ipore, Bedford, Massachussetts, USA)
were |l oaded with 25 L of activated charcoal (Miltiscreen colum | oader,

cat al og nunber MACL09625, MIIlipore) and washed once with 100 5 L of I\/EO—l
Al so during AspayiMRiD®AEi on, 96-wel | DYNEX Mcrolite pl ates (catal og nunber

NL510410) WeAeT}a‘PéfH%ﬂoHVbeewtrPHuﬁTa MLLgSci nt 40 (catal og nunber 6013641,
Packard Bi osci ence, Meriden, Olonnect |ncut USA). After the | h incubation,

60 pL of the reaé’t1anmrﬁs>3uemeltuwerd§itm§netemfhmtmnpmetofa’iﬂﬁrblaMCpcre&Ses
whi ch were t 0, ] Lidde0e 10
Al i gnmrent Fr‘g%% catgg ﬁ‘g p(?lla Par&k@ggag}%tgluﬁt‘g%@n@%ﬂwgﬁﬁ Ol\JJn | abel ed

et hanol aré neremsre«tand thd ceglsdw&rhldetag;hedi Grotrhibe et h:ynhplatlmo('n@f iypsiat 2000

. whi ded wt |1 t i d ab . Th
P s o o ORERMRAFRTSRE whte e ackf ol b 108D oIFtE [ GelRoveE ofl o1 1

Packard TopGRundz°C B@ﬁb‘étbﬁwﬁl‘? 5%09 ﬂumﬁma@és%ﬂuam&dw Eagmrh 0% Atg|sent ed
in Table 2. 15 Table 2 Ex. (n 145 8000 21 19

146 380 32 Bjamel&eruauobﬂéraﬁdmsm aamwmatalw@ mr'.ﬂngnuomsesgllﬁoo 150
130 59 16 15dreldRBvedBomaRe 4R PR psiahd pERY ih3BcihPcentrifuge. The

10 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
human FAAH ¢cDNA (1 yg) 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

15  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 ug/mL G418). After 10 d, dishes were analyzed

20 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

25 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 uL of the cell homogenate, 10 uL of the test
compound, and 40 pL of anandamide [1-*H-ethanolamine] (*H-AEA, Perkin-Elmer,

30 10.3 C/mmol), which was added last, for a final tracer concentration of 80 nM.
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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 WD 2006/ 074025 PCT/ US2005/ 047329 143 1800 159 >10000
144 2000 160 >10000 Assay Method 3 A Transfection of Cells with Rat FAAH A
10-cmtissue culture dish with a confluent nonol ayer of SK-N-MC cells 5 was
split 2 days2006)74p3si or to transfection. Using sterile tpechrimsessishe nedi a
was renoved and the cells were detached fromthe dish by the addition of
trypsin. One fifth of the cells were then placed onto a new 10-cm di sh.
Cells were grown in a 37 Cincubator with 5% C02 in Mnimal Essential Media
Eagle wth 10% Fetal Bovine Serum After 2 d, cells were approximately 80%
confl uent. r; r t P& H i : L.y and

ol | et od i S epear pd waiige bRt for 31, D6 B 1N bBuA WRENEN 200 |
conpl et e nilditisceeed fiteaplefesr(catdlogduarber MARKENOPOD aMilipore, Restford, with a 0.4 cm

b he el .S i I FAAH cDNA (1 . dded
Phe ool s MastanrPesals R weraBRUEg wilies Aot adibiel Birh (bitlery 0  o5°
kV, and t hgolgmpasaderNeRalvgnufder MACLBO6ES, MillpeFe)ldndal et @@t aiithorpo t he

cells were diluted into conplete nedia éﬁlgo mﬁ) and plated onto four 10-cm
di shes.5 BeglaabMeOH.t fMso @aring Hia ineybatian: ¥fewel DY R Micrakite plptast(eaigingat i on,

four diffe | I r Ny 1H ] ed were
1720, "1: 10" 00g HPERRIDFNeHIBates G 180 WE H MEASERM0|SBIIS) ATOETS (e
fourth di 6i36AMcPachdrd Biascienge) Meriden, €oneedticat, UDA). After theel &r e addi ng t he
sel ection I_a | 8. th [ . A fer, d, dishes
wer e anal yiiig'dgag’gr 6@ @?W {t/tfef}%ag@ﬂ{oﬁfﬁ&rteg\ze@ggrﬁﬁgfynﬁgg%@Se e!ﬁréoe%h%sl’sol at ed
col oni es wwhieh wseeel theBeddsembledoon topdifihel DYNEXOplatesasingeCentrifugeat ed and
tested,. The.cl on t hat ,.shawed t he ctivity, as _ne red, by
bnanaall doRIOTyoges (EAtE0% SutmbepMALTOoREA Mifbore). e dRbolRd Tabefe

ethanolamine was centrifuged through to the bottom plate (5 min at 2000 rpm),

which was preloaded with the scintillant, as described above. The plates were

sealed and left at rt for 1 h before counting on a Hewlett Packard TopCount.

Results for compounds tested in this assay are presented in Table 2.

15 Table 2
Ex. | ICso (nV) Ex. | ICso (nM)
18 23 745 | 8000
21 19 146 | 380
32 380 147 | 3000
34 330 148 | >10000
41 3000 149 | 4000
52 100 150 | 130
59 16 151 | 1700
98 220 162 | 4000
105 | >10000 153 | 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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study. 25 B. FAAH Assay T84 frozen cell pellets or transfected SK-N-MC cell s
(contents of I x 15 cm culture dishes) were honogeni zed in 50 nL of FAAH
assay buffer (125 mM Tris, 1 nmM EDTA, 0.2% d ycerol, 0.02% Triton X-100,
0.4 mM Hep H 9). The assay 107 WD 20061074025 PCTI US2005/ 047329

mi xt ure coﬂgqgﬁ@ % 50 L of the cell honpgenate, 10 p. PCHUSIHuOYES:
conpound, and 40 L of anandam de [i 3H et hanol am ne] (3H AEA, Perkin-El ner,
10.3 ¢ mol), which was added | ast, for a final tracer concentration of 80
NM The reaction mxture was incubated at rt for 1 h. During the

I ncubation, 96-well 5 Multiscreen filter plates (catal og nunber MAFCNOB5O0;
MIlipore, Bedford, M | U3 |wel800 oaded wi1bh (25100@4F |acti vated charcoal
(Multiscreen colum | oadpt gatghog—ruber—Aetg9R25-—M | | | pore) and washed
once with 100 L of Meod | Wsd df?¥g |t he j ned at.g?i"b 96- wel | DYNEX
McroLite plates (catal og nunber NL510410) were | oaded with 100 pL of

M croSci nt 40 (catal og _nunber 6013641, 10 Packard Bi osci ence, Meriden, CT,
USA). Aft er AB$RY Methofd3cubation, 60 pL of the reaction nixture were
transferredAtﬁatngpecgmap@akm,ﬁRgﬁpAml ch were then assenbled on top of the
DYNEX pl ates using Centrifuge Al i1gnnent Franmes (catal og nunmber MACF09604,
M1 lipore). The AiBoontissugisaiterg disheitio Boenfieentaronolaver pl%&gj‘bMQ gelsugh to the

ts)g;[ ?1? |ml %ﬁt ﬁag gplg]escéys'k@g& Poogcgglansltﬁﬂlo% aq% \%{/eeﬁ’gqgggﬁ%'?andhgd%%%ﬁ it for 1

h before cownrhovreg aowl tae EeNs were dmadhaddroﬁmpmm by Rmsadctltmrfdrtrypsmpounds

tested in ) are ented in able3 T | C50 Ex.
1 C50 (nM %&E o e IS g BB e onld dotew 1 Ry ST pers ookt 1400 146
6500 26 13ﬁ9| al 47 °d HBator with 5% CO, in Minimal Essential Media Eagle with 10% Fetal

Bovine Serum. After 2 d, cells were approximately 80% confluent. These cells

10  were removed from the dish with trypsin and pelleted in a clinical centrifuge. The
pellet was re-suspended in 400 pL. complete media and transferred to an
electroporation cuvette with a 0.4 cm gap between the elecirodes. Supercoiled rat
FAAH cDNA (1 pg) 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

15 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

20 media (complete media with 600 pg/mt 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.

25 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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32 10000 148 10000 34 410 149 10000 41 10000 150 290 52 290 151 2000 57
430 152 10000 59 50 153 60000 108 WD 2006/ 074025 PCT/ US2005/ 047329 68 610
154 2000 98 6500 155 10000 105 10000 156 8000 106 2000 157 350 107 8000
158 10000 111 2000 159 10000 112 370 160 10000 140 10000 162 270 141
8000 B 800%o hdco74680 G 10000 While the invention has Beggsidoibethat ed by
reference to exenplary and preferred embodiments, it will be understood that
the invention is intended not to be limted to the f oregoi ng detail ed
description, but to be defined by the appended 5 clains as properly
construed under principles of patent law. 109 What is clained Is: 1. A

SaT R 17 i onstetondh ul o feice Somapanef, 10 b oS Smpdipi oyl '
4-pyridyl, g LiMoflhmtdanttdd -t HefaRlamive] (3H-AEA, Perkin-Elmer, 10.3
Ci/mmol), which was added last, for a final tracer concentration of 80 nM. The
reaction mixture was incubated at rt for 1 h. During the incubation, 96-well
5 Multiscreen filter plates (catalog number MAFCNOBS0; Millipore, Bedford, MA,
USA) were loaded with 25 plL of activated charcoal (Multiscreen column loader,
catalog number MACL08625, Millipore) and washed once with 100 pL of MeOH.
Also during the incubation, 96-weill DYNEX MicroLite plates {(catalog number
NL510410) were loaded with 100 uL of MicroScint40Q (catalog nurmber 6013641,
10 Packard Bioscience, Meriden, CT, USA). After the 1 h incubation, 60 L of the
reaction mixture were transferred to the charcoal plates, which were then
assembled on top of the DYNEX plates using Centrifuge Alignment Frames
(catalog number MACF09604, Millipore). The unbound labeled ethanolamine was
centrifuged through to the bottom plate (5 min at 2000 rpm), which was preloaded
15  with the scintillant, as described above. The plates were sealed and left at rt for 1
h before counting on a Hewlett Packard TopCount. Results for compounds tested
in this assay are presented in Table 3.

Table 3
Ex. IC50 (nM) Ex. ICsp (nM)
18 265 143 8000
19 350 144 10000
21 180 145 10000
22 1400 - 146 6500
26 130 147 10000
32 10000 148 10000
34 410 149 10000
41 10000 150 290
52 290 151 2000
57 430 152 10000
59 50 153 60000
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two, or three Re substituents as previously defined; (e) a 9- or 10-nenbered
fused bicyclic heteroaryl having one heteroatom selected fromthe group
consisting of N, O, and S, with a carbon atom as point of ring attachnent,
and optionally having up to four additional carbon ring atonms replaced with
nitrogen, said fused bicyclic heteroaryl having not nore than five

het er oat orns, and unsubstituted or substituted wth one, two, or three Re
substituents as previously defined; (f) phenyl substituted at the 3- or
4-position with RO, and optionally further substituted with one, two, or
t hree substituents Rh, wherein each RO is independently selected fromthe
group consisting of -C2-6al kyl, -C2.8alkenyl, -0C3-acycloal kyl,

- OC3. ahet erocycl oal k and - O C2. | oal kyl optlonally substituted with
-NR R, whelédia ‘slﬂa"&é‘éi’sR' are each independently -H or -Cl. aalkyl, or R
and R are taken together with the nitrogen ring atomof attachnent to form
a 5-, 6-, or 7-nenbered heterocycl oal kyl ring optionally having one
addi ti onal 1carHbﬁ“FWﬂ@GéF5HVW%%¥hced mnth 0, S, >NH, or >NClAal kyl; and

each R' substituent is independeqtly |.eeted fromthe group consi st ng of
- Cl1- Oal kyl, -C2 4al kenyl, -CH, 1. 4a| |, Phal o -CF3, -OCF3, -SCF3, -SH,
-S(0) o- 2C1. 1al kyl, -0s02C1. 4al{< 14a| ky(!) -CcoeH, -cQoCL, al kyl,
-N(RD)R', -S2NRBR, -NR SO02R", NRbR , -NO2, and -CN, wherein Rb and

R are as previously defined; (g)o phenyl substitut ed at the 3- or
4-position with. -L-Ar3, wherein: 111 o Lisa linker selected fromthe group
consisting Sfe ) 1.3-, -CHECH, -0-, -OCH2-, -CH20-, -NH-, >NCl-0al kyl,
>S( =0) 0. 2, -+OSORB~-N-—-desCH; - C(=0) - and a coval ent bond; and o Ar 3 is a
noi gty sel ect eq fromthe group consi st ng of: (1) phenyl, naphthyl, and
phenant hr enyl R(®H 2k $1a38ere Ar6' is a 6-menbered nonocyclic heteroaryl

having carbgn adg Zathl%%lm 2nyr:@3¥1t:a§ﬁﬂﬂnapyﬁlﬁ(v12wrcmwr4 ;smmn)t!ra;gen
heteroatons, (3) Ard where Ar's ﬁm‘? ﬁ m)noc%@ Jc het er oar yl
havi ng car b@mrlm&imyh fﬁ@hrﬁ'ﬂs‘dﬂs“‘&ﬁd&ﬁ%@”te ttEh‘*H & WG BPTRPom sel ected from

the group with one or two R® moieties;
where each R? moiety is independently selected from the group consisting of
-Ci4alkyl, -Czqalkenyi, -OH, -OC,4alkyl, halo, -CF3, -OCF3, -SCF3, -SH, -S(0),.
2C1aalkyl, -OSO,C4 4alkyl, -C02014alkyl. -COZH, -COC,qalkyl, -N(R®)R®,
-SO,NR®R®, -NRPSO,R®, -C{(=0INR°RE, -NO,, and -CN, wherein R” and R® are
each independently -H or -Cy4alkyl; and
. Afis:
(a) unsubstituted 1-naphthyl; or a phenanthreny!, pyrenyl, fluorenyt, 2-naphthyl,
or N-R%-9H-carbazolyl moiety, wherein R? is selected from the group consisting of
} -H, -C14alkyl, and phenyl, each said moiety unsubstituted ar substituted with one,
two, or three R® substituents,
wherein each R® substituent is independently selected from the group consisting
of -Cq.aalkyl, -Coaalkenyl, -OH, -OC,. alkyl, halo, -CF3, -OCF,, -SCFa,, -SH,
-S(0)5.2C 1.4alkyl, -OS0;C1.qalkyl, -CO,C14alkyl, -CO,H, -COC,4alkyl, -N(RMR®,
-SO,NR°R®, -NRPSO,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 «(CHz)s.5- having 0 or 1 double bonds, -(CHj),.;0-,
-OCH,CH,0-, and -OCF,0- to form a fused ring structure; or phenyl substituted
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consisting of 0, S, >NH, and >NR1, wherein Rl is -Cl-6al kyl or
- Co. 3phenal kyl, and having zero, one, two, or three additional nitrogen
het eroatons, and (4) a 9- or 10-nenbered fused bicyclic heteroaryl, having
one heteroatom selected fromthe group consisting of N, O, and S, with a
carbon as point of ring attachnment, and optionally having up to four
additional carbon ring atons replaced with nitrogen, said fused bicyclic
het eroaryl having not nore than five heteroatons; where each of the
noi eties (1) through (4) is optionally di-substituted on adjacent carbons
with -Od aal kyl ene0-, -(CHZ)2-3NH—, - (CH2) 1. 2NH( CH2) -,
-(CH2) 2. 3N( C14al kyl ) - -(CH2) 1- 2N( C1-Oal kyl ) (CH2)- to forma fused ring
structure, o g1 ' ' or three
substi t uent sgrgeﬁ&ﬁ%ﬁp'ﬁrg eac‘ﬁtg%& b%@?lfﬁ%{o ’?@g‘fe\rﬁféé@émg"r?{ 3\/@9%]& ected from
the gr oup cprnmwbmnatgfm‘fhef Gﬂsu@aﬁtk&ﬂprsmmaieldmmlone,-md, or-ttdee.Rfal kyl , hal o,
- CF3, b E‘f‘ 3 %ﬁ?@f) Cl. 4al kyl, -0S02C1. 4al kyl , - 0020 - 4al kyl ,
- CORH, 00015“2 ﬁ”?as?rﬁk’ﬁﬂ? Ne€p2NR R, -NR SO2R, -C(=O NRbR', -NO2, and
-2 CN, hwherﬁln Rbpé’ndhf)iepa?saa%mamewegmdnbcﬁﬁ%héteﬁ»amhévuﬂ;daywmsya)hﬁnyl or
met hoxyphen upsubstituted or substituted with or three
substit uent sP f\%@meﬁt MEI?”??"' Woguirqgen Brterqatons, 489 wwqy sel ected from

t he group Coﬂﬂisﬁﬁjleﬂgwth%ﬁwe Wartﬁm@%%bwﬁuen@ dspréidusBvdfined; OH, - OCH3,
6-0C2. 6al kyl, hal o, - ¥SH, " -SCl4al kyl ,  -S02CI Aal kyl |

_002CL. 4al kyl |, d)@mwhewd@c@ m%membereﬂmmw%weroaswmmar QNR SO2R

- (=0 NROR', mh@? attéd&ﬁ\ehmlth\@ﬂehﬁlel‘ba@n séé\ﬂecﬁronﬁrtﬁe @%u@&&%ﬁsﬂh@bﬁ’odef i ned;
(1) 4- halophenyl unsu §t|tuted substituted w one, two t hree

substi t uent sSSROYH, AN, HSEm RH Co w01 9t GroRbenally ﬁé\ébﬂaﬁ%i@rﬂ’iey“@el ected from

the group COBﬁh%'a@&hoﬁH‘l nﬂr@E@w h&e@MSWHsuban%G%MM{ed V@lhwgr OXy,
4- hydr oxy, - - SC1. sal kyl ,

- S02C1. , al kywo, DUGJ@@ ﬁieﬂumtuenfs miouwn%l kyI - N( Rb) R, - SOZNRbR
-NR SO2R, - C{ 7)aNRRR10-nieBRred fused bicyclic heteroaryl having one heteroatom

selected from the group cansisting of N, O, and S, with a carbon atom 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, and unsubstituted or substituted with one, two, or three R®
substituents as previously defined;

(f) pheny! 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 -Co.galkyl,
-Ca.palkenyl, -OC3 scycloalkyl, -OCs.gheterocycloalkyl, and -O-Cs.qpalky! optionalty
substituted with -NR'R!, wherein R and R/ are each independently -H or —C.salkyl,
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 >NC,4alky!; and
each R" substituent is independently selected from the group consisting of
-Cqaalkyl, -Cogalkenyl, -OH, -OC, 4alkyl, halo, -CF3, -OCF,, -SCF3, -SH,
-§(0)p.2C1.qalkyl, -OSO;C1.4alkyl, -CO,C44alkyl, -CO,H, -COC 4alkyl, -N(R%)R®,
-SO,NRPR’, -NRSO,RC, -C(=O)NR°R®, -NQ,, and —CN, wherein R® and R® are as
previously defined;

(g) phenyl substituted at the 3- or 4-position with ~L-Ar®, wherein:
111



and -CN, wherein Rb and R are as previously defined; or 6) 2-bronmophenyl,
3-net hyl phenyl, 3-net hoxyphenyl, 4-nethoxyphenyl, or 3,4- dinethoxyphenyl;
or a pharmaceutically acceptable salt, of such conpound. 2. A conmpound as
defined in claim1, wherein RL is nethyl. 3. A compound as defined in claim
1, wherein Art is 2-thiazolyl. 4. A conpound as defined in claim1, wherein
Are is 2-nmethoxyphenyl, unsubstituted or substituted with one, two, or
three substituents R. 5. A conpound as defined in claiml1l, wherein Arz is
3, 4-di chl orophenyl. 6. A conpound as defined in claiml1, wherein: Zis -N
or >CH, 113 R is -Hor -dAalkyl; A" is 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimdinyl, 4 pyrimdinyl, 5-pyrimdinyl each unsubstituted or

bstituted at wh h
o ol ety 1 s (nnS e R e e e B LG TR e B T Rl

- C2. 4al kenyl , GBICHz—O@IH@fD-ky‘NH*hamﬁuatk;BFSS(-OmFQSO-;S@FEC- -@FO); S(O) o-
2C1. 4al kyl , - 0802 14a| léﬂa dhﬁﬁg 4al kyI -CORH, -COCl.4al kyl, -N(Ro)R',
- S0O2NRbR, - NRb NC2, and -CN, wherein Rb and R are
each i ndependebnm’ys ah-lowty se@‘bte@eﬂdnyihe g&mﬂ coAgistBgiok: (a) unsubstituted

1- napht hyl ; or orenyl, 2-naphthyl, or

N- R- 9H- car bazol y Hg?'?—:v iNaR" tLW&\)ﬁ(ﬂ% xﬁﬂh yi'el ected fromthe group consisting
of -H -ClL 4a| kykz Aa%d;hahemﬁfbsa eaRimbeaiddndmec iy hetemahs having @eboar substi t ut ed
with one, or {]at*a,c Re substituents, wherein each Re substituent is

i ndependent I y as"’é’lﬂ?&ﬂ’@ BReRthRAVIISARE OF BIodNIEIGeR fetematones; 44 ky| |

- C2. 4ai kenyl , - Oy arOheRAR Y a Slfﬁﬂnmered%oc?dﬁ@ﬁ&emammg@rbon
-S(O o_2C1. 4al Kyl , 02C1. 4al k&/l - C02Cl. aa CoC aal kyl ,

-N(RD) R, - SEsTHstet of atiaehagipvith ong hedyr m@e'eXW°mé B9PR, wherein Rb and
R are as pr Qohastlf 0661 3 and >NR', wherein R' is -Cy.galkyl or -Co.aphenalkyl,

and having zero, one, two, or three additional nitrogen heteroatoms, and
(4) a 9- or 10-membered fused bicyclic heteroaryl, having one heteroatom
selected from the group consisting of N, O, and 8, 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 -OC4alkyleneO-, -(CHj)2.3NH-, -(CHz)1.2NH{CH,}-,
-(CH2)2.3N{(C14atkyl)-, or -{CH2}1.2N{C14alkyi}{CH,)- to form a fused ring
structure, and is optionally further substituted with one, two, or three
substituents R,
wherein each R* substituent is independently selected from the group
consisting of -Cy4alkyl, -C;4alkenyl, -OH, -OC,_4alkyl, halo, -CF3, -OCF,,
-SCF3, -SH, -S(0)6-2C14alkyl, -OS0,C14alkyl, -COCy.salkyl, -CO;H, -COC.
satkyl, -N{R®)R®, -SO,NR"R®, -NRSO3R°, -C(=0)NR"R®, -NO;, and —CN,
wherein R” and R® are as previously defined,
(h) 2-hydroxypheny! 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 -CHj, 8-Ca4alkyl, 6-Cosatkenyl, -OH, -OCHs;, 6-0C,galkyl; halo, -CF3, -OCF,

'SCF3. -SH, -SCMalkyt, -802014alkyl, -00201431kyl, -COQH, -COC1.4alkyl,
112



(b) phenyl fused at two adjacent ring carbon atons to a group selected from
the group consisting of -(CH2)3-5- having 0 or I double bonds, -(CH2)2.30-,
OCH2CH2O-, and -OCF20- to forma fused ring structure; or phenyl substituted
on adjacent ring carbon atons with -OCH20- to form 4-benzo[ 1, 3) di oxol yl ;
each phenyl noiety further unsubstituted or substituted with one, two, or
three Re substituents as previously defined; (c) Ar6, where Ar6 is a

6- menber ed nonocyclic heteroaryl having carbon as a point of attachment,
with one or two nitrogen heteroatons, unsubstituted or substituted with
one, two, or three Re substituents as previously defined; (d) Ar5, where Ar5
is a 5-nenbered nonocyclic heteroaryl having carbon as a point of
attachnent, e t ct et @, 95U ISt khg of O,

114 S, >NH anc!mﬁ% Q%g&?ﬂ ?isﬁaggopkﬁﬁ 53pher$:1a ﬁ%%avi ng zero,
one, two, or BMBearawlnremydafne@gen het eroatoms unsubstituted or

substituted vm 4-&%8? w\ﬁse i Cy&gsgﬁ?%@l[t%s“ rélh%r']  APtpdEVi ously defined;

(e) a 9- or ero aving one heteroatom
sel ected frosnushtee:gséﬁ‘p consisting of N, O, and S. with a carbon atom as

point of ring, attach d qp nal | avi to four additional
carbon ring ag'g?ﬁ?'" Ga& csé‘(?g\%’?rﬂ 'Sh'f‘& P&a@%’n‘gésﬂﬁfi}%‘r’ frgg‘dﬁﬁﬂa}'&"%ﬁﬂ@?er oaryl
ha;/ihng nottnorefmtam_ -Ch yetkyt, rzec:g;ao@hmshycam unmrbﬁ,r; i-(f)OH?(if(DCze?!ld?l(S]El) tu:1 ed |

Wi one, two, or ree Re us efin pheny
substituted at h?’ﬂec’g &C% v ﬁ?;gpt# 11‘%“@938 (ﬁ @ ‘Fi)k ur t her
substituted wi tctopnecot:mtkwr-w(ﬁ?yrée SURRERY umi’s@zﬁlmco&m RPRF aagh RO is

i ndependently sel e%\ly@] fro thg roup consi st ?8%4) . 8al kyl,

- C2.)8al kenyl % 0% e5eiP IR BN PP e r?{u and -0-C2., oal kyl
optionally subﬁyz b h\ehwm nmmylahenWmethaxﬁheﬁ\ﬂm Bbth@kﬁlh@ﬁﬂfbrlmependent Iy

-H or-C, . 8alky or and R are taken together with t nitrogen ring
at om of attQ'EWFPé’HYP"leBV'forma 5-, 6-, or 7-nenbered heterocycloal kyl ring

P LR P preamBBRRANY do-BR b S8 BOMLch LBApAIrRIm TSP BEed T ou Trom 1]

or >NC1. stl uent is 1 ndependently selected fromthe
group consi sting of

2. Acompound as defined in ¢laim 1, wherein R! is methyl,
3. A compound as defined in claim 1, wherein Ar' is 2-thiazolyl.

4, A compound as defined in claim 1, wherein Ar® is 2-methoxyphenyl,
vnsubstituted or substituted with one, two, or three substituents R'.

5. A compound as defined in claim 1, wherein Ar is 3.4-dichtorophenyl.

6. A compound as defined in claim 1, wherein:
¢+ Zis -N-or>CH;
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-C, 4al kyl, -C2.4al kenyl, -OH, -OCi.4alkyl, halo, -CF3, -0OCF3, -SCF3, -SH,
-S(0Oo0. 2C 4al kyl, -0OSQ2C1. 4al kyl, -CO2Cl4al kyl, -CO2H, -COC, Aal kyl ,
-N(Rb)R', SO02NR R, -NRbSQ2R', -C(=O NRbR', -NO2, and -CN, .wherein Rb and
R are as previously defined; (g) phenyl substituted at the 3- or
4-position with -L-Ar3, wherein: oL is a linker selected fromthe group
consisting of -(CH2)1.3-, -CH=CH, -0-, -OCH2-, -CH2O, -NH, >NCi4dal kyl,
>S(=0)o-2, -0sX2-, -CC, -C(=0O-, and a covalent bond; and o Ar3 is a
noi ety selected fromthe group consisting of: (1) phenyl, naphthyl, and
phenant hrenyl, (2) Ar6, where Ar6' is a 6-nenbered nonocyclic heteroaryl
havi ng carbon as a point of attachnent, having one or two nitrogen
heteroatons, 115 (3) Ar5', where Ar5 is a 5-nenbered nonocyclic heteroaryl
havi ng carboR iSal o-puidfyl of attachment, with one heteroatom sel ected from

the b+ <8P 5448 Slpflo S ) ABITHL MG Shriianfl <ol k! O

- Co_3phenal ky wo,” ‘or ‘t tiromal nitrogen

het er oat ongachameulfshjuted &-substitdied aearbarbedridgi®eshbbi witcorieCorted er oaryl , havi ng
- one het er gt o el ected fromthe group consisting of N, 0, and S, with a
carbon as point of ring attachnent, and optionally having up to four

addi ti onal whareeact Rhupomtyosindepeseathesk!entadram theqggeun caraisting ofsed bi cyclic

het er oaryl havi n re thanfiv er oat ; e f the

noi et i esy( 1)” ‘ﬁé‘g’ﬂgﬁ}z“{%‘enﬁs '@‘g‘t’ioféfﬁé‘ﬁ\‘%'/-mg'§°: é"ﬁ%sﬁ?ﬁ?t légtg’%ih—s"?g?1"‘i"t<'(;1)§°ént car bons
wi( tcnzi ocL. ?aiwhweysozcmﬂg)qzcamflkyw @ﬂfe)gllrc?%@m) N(;%“)R". Ciced 1

- : - < i : -toform.a_fused rin
structure, g%ﬁ}“?%ptrﬂ%%zhr "%L‘rq)ﬁg}r%d%@% Fﬁ%f@_@eﬁ{n gng',‘%r,e or thr eg
supst i t uent seddn, inddpendeniyeidoh-Glatkylbstd t uent i s independently selected from
the group consisting of -Cl al kyl, -C24alkenyl, -OH -0OCl4alkyl, halo,
-CF3, -OCF3,ATI$cr3, "-SH, -S(0)a2Cldatkyl, -QOS02CL.gal kyl, -CORC, . 4al kyl ,

- CO2H, - 0001(a) uAaltsituted-NedRBIHYE or piRsRNRaRY!, pyldi HdRnyl, 2G(EBRNNROR, - NO2,

and -CN, or N-R%-9H-carbazolyl moieties, wherein R is selected from the group consisting
of -H, -Cq4alkyl, and phgnyl, each said moiety unsubstituted or substituted with
one, two, or three R® substituents, |
wherein each R® substituent is independently selected from the group consisting
of -Cy.4alkyl, -Cy4alkenyl, -OH, -OC,4aikyl, halo, -CF3, -OCF3, -SCF3, -SH,

-8(0)e2C14alkyl, -0S0,C,.4alkyl, -CO2C14alkyl, -COsH, -COCy4atkyl, -N(R”)RE,

-SONRPRC, -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 -{CH,)a.s- having 0 or 1 double bonds, -(CH)2.30-,
-OCH,CH;0-, and -OCF,0- to form a fused ring structure; or phenyl substituted
on adjacent ring carbon atoms with -OCH,0- to form 4-benzo[1,3]dioxolyl; each
pheny! moiety further unsubstituted or substituted with one, two, or three R®
substituents as previously defined;

{c) Ar®, where Art 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 heteroaryt having carbon as a

point of attachment, with one heteroatom selected from the group consisting of O,
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wherein Ro and Re are as previously defined; (h) 2-hydroxyphenyl,
unsubstituted or substituted with one, two, or three substituents R,
wherein each R substituent is independently selected fromthe group
consisting of -CH3, 6-C2-4alkyl, 6-C2.4al kenyl, -OH -OCH3, 6-0C2.6alkyl,
hal o, -CF3, -OCF3, -SCF3, -SH, -SC, Aal kyl, -SO2C, . 4al kyl, -CO2C1l al kyl,
-C2H, -COC,.galkyl, -NRo)R, -S2NR R, -NR SO2R', -C(=0O NRbRe, -NOX2, and
-CN, wherein Rob and R are as previously defined; (i) 4-hal ophenyl,
unsubstituted or substituted with one, two, or three substituents R,
wherein each R " substituent is i ndependent ly selected fromthe group
consisting of -CH3, 2-C2-4at kyI 2 gal kenyl 3 hydroxy 4- hydr oxy,

- OCH3, 2-0C2.sal k -SC14aIkI

- SO2C1- 4al ky >NHC%92&1N%WWP'" %f&té@i&éﬂf Co wbefia“%thﬁwg ZemRy( 425 - S2NROR'

-NROSC2R',  offhdd AditiBnal rﬂt%n he@%tdng\'uné’uﬁgﬁt@t'eﬂ oR&&fk@te@qucﬁleas previously
def i ned; or (j) 2-bropophenyt, 3-methyl phenyt, 3-methoxyphenyl,

4- et hoxy phé#or thege B Slibsﬂmﬁ@ﬁ%%ﬂﬁﬁéﬁweﬂ“@? a pharmaceutically acceptable
salt of such gpyﬂ)gtu}%m bée&%@@ﬂs@%h@ﬁet@r%%fyﬂﬁ’éh rgﬁ;’bn%'h’é'té?baﬁom"‘here' nZzis

-N-. B. A compound as |ne In clarm7, wherei Is -H 9. A conpound
as defined isalegtediramzhe areep spmsistipg of N, @rﬁé\ﬁzﬁnwh @rsatpoyp atorp s ewntqf yI

ot hoxynapnt RAPLATSR <P op eI Goto A TRRENERU LA et Cut e o

subst it ut ed regladedovite mttagan said mmcbm'cm msamnhmmgswoamomrtam txes| y defined.
10. A Comowaﬁerﬁa ?rﬂ? ng%gs%ﬁ dt%le%'oWsJu W@e%ruﬁ{h% &Y o' S th{é‘éaﬁgy i ndenyl,
pnt

t et rahydrona ro- benzo arany EhYoan 3-di hydr o-
bengzo[ 1, 4] dlsulxstmdn;s a;srpréw@&sdyddﬁueﬂo benzo[ 1, 3] di oxol yI each unsubstituted

o subs P ] sl 5 8 SHRE b B Sy AR R sty

H pyrrol yl , sRbstiyted dih one-tygy, ror tyde sm;smyentdlﬁl'l‘ or 6-brono- pylr ?dPEegylyl each
unsubsti tut edwh%reln each RY is independently selected from the group consisting of -Co.

salkyl, -Co.salkenyl, -OCj.gcycloatkyl, -OCs gheteracycloalkyl, and -0-Ca.sgalkyl

optionally substituted with -NR'R!, wherein R' and R! are each independently -H

or—Cy.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 >NC,.
salkyl, and

each R" substituent is independently selected from the group consisting of
-Cy4alkyl, -Cy4alkenyl, -OH, -OC,4alkyl, halo, -CF3, -OCF3, -SCF;3, -SH, -S(0),.
2C1aalkyl, -0S0,C1.qalkyl, -CO,C4alkyl, -COH, -COC14alkyl, -N(R)RE,
-SONR°RE, -NR°SO,R®, -C(=0)NRR®, -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 alinker selected from the group consisting of —-(CHz)y.3—, -CH=CH-, -O—,
~OCHgy-, =CH30~, -NH-, >NC4alkyl, >S(=0)g.5, -080,-, -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 heteroaryt having carbon

as a point of attachment, having one or two nitrogen heteroatoms,
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substituted wth one, two, or three Re substituents as previously defined.
117 12. A conpound as defined in claim7, wherein Ar2 is phenyl substituted
at the 3- or 4-position with -L-Ar3, where L is -CH=CH, -0-, -OCH2-,

-S2-, -0s02-, or a covalent bond. 13. A compound as defined in claim?7,
wherein Ar2 is 2-hydroxyphenyl, 5- brono-2-hydroxy-3-nmethoxyphenyl, or

5- br ono- 2- hydr oxyphenyl . 14. A conpound as defined in claima8, wherein Ar'
is 2-pyridyl, 3-pyridyl, 4- pyridyl, 2-pyrimdinyl, or 4-pyrimdinyl, each
unsubstituted or substituted at a carbon ring atomw th one or two Ra

noi eties as previously defined. 15. A conpound as defined in claim§8,,
wherein Ar is unsubstituted 2,2- difluoro-benzo[1l, 3]dioxolyl. 16. A conpound

as defined in cigig %meémsmsmnb o RBHBScld hitBadt ndiaiehion 3] i oxol yI-

I T A conpound as def'i ne 'ai m 8 er el i ndolyl, 3-indolyl, 2-
qui nol i nyl , 3sguiainsbf alfechment, ity ane blerdatam sei@a@dwfrmnéfaﬁ)@rpu@ uted or

subst it ut ed V&gﬁgstmg%fo EV\Q‘JHOJ dtJNF?ewIE%?\ﬁﬁ[ﬁDEt ot Lé(ﬂ@ ér g‘sa:ﬁ\leﬁgl usI y defined.

18. A conpoun rhed in claim®8 erein hyl or 3-
qui nol i nyl . b8 hmng Zero ooneo twid Oa&fttmwdit@dalinitragleatheﬁqatwmemedn Ar-e is

4- et hyl phenyl , IS0
4- et hoxyphenyl , a&?é’ﬁé@%@?& us?ld??)' %‘%“@8@3% ha§'§5?’5§§¥@t§’%3p enyl ,
j [ soIor ﬁpoxlymemo;eb fro&rmegmupmoyﬁftﬁ'tgwf N, & a:tusSbmroa;(]yarblemy% pon;t of ring
cycl ohexyl o am noet haxy),phen - (2-
o por i di e - yEBHES iRyt FRund R R ROT SRR RERRR TR . or
3-(3- pi peri dlrapiadedyhimrrmmyeyi)mfnrysbd biz(clic Aclerrapd navingisotdedre ttexh five cl ai m 8,
wherein Ar 4-chl orophenyl, 3,4- dichl orophenyl, 4-nethyl phenyl,

4-t- but yl pheﬂ}ﬁerO%‘OT?l f1 uor omet hyl phenyl, 4- net hoxyphenyl
3, 5-di chl or ophwnwe, eath bamhtrthénesm)namlngnﬂw )is cﬁanﬁh&wrdopm;uhed &h

et hoxyphonyl | BEREGT S5RPER B Gl HeBrCurCh et CHzBRGRTHe)
-(CH3)s. 3N(C14alkyl) of -{CHa)1.oN(C4alkyl}(CH,}- to form a fused ring
structure, and is optionally further substituted with one, two, or three
substituents R,
wherein each R* substituent is independently selected from the group
consisting of -Cy4alkyl, -Ca4alkenyl, -OH, -OC,.4aikyl, halg, -CF3, -OCF,,
-SCF3, -SH, -5(0)2C14alkyl, -OS0,C44alkyl, -CO2C1.4alkyl, -COzH, -COC,.
salkyl, -N(R®)RE, -SO,NR°R, -NR"SO,R®, -C(=0)NRR®, -NO,, and —~CN,
wherein R® and R® are as previously defined:
{h) 2-hydroxyphenyl, unsubstituted or substituted with one, two, or three
substituents R',
wherein each R' substituent is independently selected from the group consisting
of -CHj3, 6-Caalkyl, 6-Ca4alkenyl, -OH, -OCHj, 6-0C,gatkyl, halo, -CF,, -OCF5,
-SCF3, -8H, -8Cy4alkyl, -S0,C,4alkyl, -CO,Cq4alkyl, -CO.H, -COC,4alkyl,
-N(R®)R®, -SO,NRPRE, -NR"SO,R’, -C(=O)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 -CHa, 2-Cy4atkyl, 2-Co4alkenyl, 3-hydroxy, 4-hydroxy, -OCHj, 2-0C,.salkyl,

halo, -CF3, -OCFj3, -SCF3, -SH, -SC.alkyl, -SO2Cq4alkyl, -CO,Cqqalkyl,
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21. A conpound as defined in claim8, wherein Ar2 is 3, 4-di bronophenyl, 3-
br ono- 4-fl uor ophenyl, or 4-chloro-3-trifuoronethyl. 22. A conpound as
defined in claim8, wherein Are is 3,4-di bronophenyl. 23. A conpound

sel ected fromthe group consisting of:

4- (3, 4-di br onp- benzyl ) - pi per azi ne- 1-carboxylic acid pyridin-4-ylam de;

4- (3, 4-di bronp- benzyl ) - pi perazi ne-|-carboxylic acid pyridin-2-ylan de;

4- (3, 4-di br ono- benzyl ) - pi perazi ne- 1-carboxylic acid pyridin-3-ylam de;

4- qui nol i n- 3-yl net hyl - pi perazi ne-1-carboxylic acid pyridin-3-ylam de;
4-
4-

0 0

ui nol i n- 3-yl met hyl - pi perazi ne-| -carboxylic acid pyridin-2-ylam de;
qui nol i n-3-yl met hyl -pi perazine-1-carboxylic acid pyridin-4-ylam de;

4- I 3-y| net - ed c I d 119
4- gweggol[g 3] %L}Q;k'o;yic ﬁ@i%ﬁi‘“& pgﬁagﬁﬁﬁyfhﬁg@% RO Y | am de:
pyridin-3-yl agdfden, wﬁeiéﬁi'R%nh@ﬂﬁbQ%@kev&uﬂlymﬁﬁeﬁt eupl per azi ne- | - car boxylic
acid pyridin-4- | ami d

- benz0[ 1, 3] clIGkomEPYENHb PP A RENDIBETBbATE RogEnEY. or 34
pyri m di n- 23 B}tﬁ:‘ﬁen |4 benzo[ 1, 3] di oxol - 5-yl net hyl - pi per azi ne-1| - carboxylic
aci d pyr|d|n -ylam

gyg 2, 2 di ;' S Qﬂ%%éal@]agée%%he Sav bigich¥bhpinger azi ne- 1- carboxyl i ¢ aci d

4-(2,2-dif|uoro benzo[ 1, 3] di oxol - 5-yl met hyl ) - pi per azi ne-1| - carboxylic acid

yrEdl ) Ao AL Sl LT, Wil 23 e 1-carboxyl ¢ aci d

4-(2,2-difl uoro- benzo[l 3] di oxol - 5-yl met hyl ) - pi per azi ne-1-carboxylic acid
pyr)lmd|n4yla 3, 4-di V> i| e zi ne-|-carboxytic acid
pyrimdin-42yla CBE{ 0“%4135 %ﬁ'&?ﬁ'ﬂk‘gnﬂbfé‘ﬁé 'h'g able salts thereof. 24. A
conpound sel ect ed from t he group consi sti ng of :
4- qui nol i n- acid azo
4~ Benol 1 St oRmboy AT HeieR iy aBein & BrptinpRh oy e ¢
t hi azol - 2- yi—ﬁlnmdauoreﬁ-rzdﬁ nhﬁdpmeatnapainmwremrabhtaalsalzm. g-hereof. 25. A
compound of ?noxyna&'ntgalzanR} or 9-ethy 5H-carbazol-3-yl. each unsubstituted or

substituted with one, two, or three R® substituents as previously defined.

10. A compound as defined in claim 7, wherein A7 is indanyl, indenyl,
tetrahydronaphthyl, 2,3-dihydro-benzofurany!, chromanyl, 2,3-dihydro-
benzo[1 4]}dioxinyl, or 2,2-difluoro-benzo[1,3]dioxolyl, each unsubstituted or
substituted with one, two, or three R® substituents as previously defined.

) 11. A compound as defined in claim 7, wherein Ar® is phenyl-1 H-pyrrolyl, 2-

pyridyl, 3-pyridyl, 4-pyridyl, or 6-bromo-pyridin-2-yl, each unsubstituted or
substituted with one, two, or three R® substituents as previously defined.
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Arl,, N /NJ (I ) wherein: Zis -N or >CH R is -Hor -Calkyl; A' is
2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimdinyl, 4-pyrimdinyl,

" 5- pyrinmdinyl each unsubstituted or substituted at a carbon ring nmenber 120
with one or two Ra noieties; where each Ra noiety is independently sel ected

fromthe group consisting of -Cl.4alkyl, -C2<alkenyl, -CH -0OCl4alkyl,

hal o, -CF3, -0OCF3, -SCF3, -SH, -S(O o- 2Cl4al kyl, -0S02Cl. aal kyl

- 02C1ral kyl, -CO2H, -COCl-0Oal kyl, -N(Rb)R, -SO2NRbR, -NRbSC2R,

-C(=O NRbR', -NO2, and -CN, wherein Rb and R are each independently -H or

- Cldal kyl; and Are is: (a) phenanthrenyl, pyrenyl, fluorenyl,. naphthyl, or

N- R- 9H- car bazol yl npoieties, wherein Ris select ed fromthe group consisting

of -H - Cl41@I kyA,combdurtdmyaJﬁned pagdimTaivierami st 16 peayiBabétitueedt the subst it ut ed
w th one,

[ ndependentq ;‘?‘gé‘f’%&?"é ith T'ﬁﬁf fﬁ&gfé%ﬁ&%&%m&er e(é]&"b %Tlelgg bStI guent 'S

- C2. 4al kenydoyaledttdong OCl4al kyl , hal o, - - SCF3,

-S(0) o- 2C1. 4al kyl, -0s02C1, al kyI , - CI)2C1 OaI kyI , - C02H, COCl4aI kyt,
-N(Rb)R",  -S2NRbR', -NROS2R', -C(=OQ NRbR', -NOG2, and -CN, wherein Ro and
R are as py evhQuspyuteld Reilec (rﬂﬁauﬂl'?epd)iérefnuﬁreﬁ Bhydsgpagieent 1ing car bon
atons to a group sel ected from roup consistin CH2)3.5- having 0

or 1 doubl ebr@rnpfagwdm@eﬂzyghmphenyl DGR hydfmg\vland OCH2O- to forma
fused ring structure, unsubstituted or substituted with one, two, or three
Re substituents as previously defined; (c) A6, where Ar6 is a 6-nenbered
monocycl i ¢ Het eA@ampburhﬂa&S tﬂﬂjne@tmmbaimaﬁswaere'p)mrnts Dpyrisvt, epyridyhtd- wi th one or

three Re. ool SEATAORR: or ISR 48 uRtupsBUREd sUbAu b Poe; o O
5- menber ed sadooinglatem h-eihenoarwo Ri‘awnetgescaammromhz defined.

15. A compound as defined in claim 8, . whergin AP is unsubstituted 2,2-

difluoro-benzo[1,3]dioxoty!.

16. A compound as defined in claim 8, wherein Ar? is unsubstituted 4-
benzo(1,3]dioxolyl.

17. A compound as defined in claim 8, wherein AP is 2-indolyl, 3-indolyl, 2-

quinolinyl, 3-quinolinyl, or 2-quinoxalinyl, each unsubstituted or substituted with

one, two, or three R® substituents as previously defined.

18. A compound as defined in claim 8, wherein Ar? is 2-quinolinyl or 3-
quinolinyl.
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poi nt of attachnment, with one heteroatom sel ected fromthe group consisting
of O, S, >NH, and >NRr, wherein Rl is Cl-8al kyl or Co-3phenal kyl, having
zero, one, two, or three additional nitrogen heteroatons, unsubstituted or
substituted with one, two, or three Re substituents as previously defined;
(e) a 9- or 10-nenbered fused bicyclic heteroaryl having one heteroatom

sel ected fromthe group consisting of N, O, and S, wth a carbon atom as

point of rimg a HF,{}; t I Vi 18 U addi ti onal
carbon ring at orrétcaflgp acaesd@é\?i\nqteﬁP]ndl’ét?'?gégje%t‘gg]\éi%g%sﬁ%thﬂ%'?eg‘ [tid'l c heteroaryl
havi ng not resapeopyiphanyli 3rénylplungt, detionpnheayid4-athouymenylu3-pobpoxyphebg! i t ut ed

wi th one, two F j L reyi,ous| fined;, 121 (f)
phenyl subsg%)?raﬁéxdbgl%r%ﬁ F'i@? %p-“%épﬁﬁ%gﬁ" gﬁg#pthﬁxﬁagﬁlgggﬁbf"&ﬂ‘éﬁ'l y further
subst i t ut ed isgbutoxgprenyt doyclahrexylhxypbemySs@2idinnethylamRoethokgprenyl ga@h RO i s

i ndependent | ect f h r.ou onsi sting, of -C2-. Ratkyl

- 2. 8al kenyﬁg,(pe?@béﬁﬂg@ﬁ‘&@ﬁ@'r S B ns R oy ey O HFeR | o Kyl
optional |y suysopoxyienwi th -NR Rf, wherein R and Rr are each independently
-H or -Cl_galkyl, or R and Rf are taken together with the nitrogen ring

atomof attachnent to forma 5-, 6-, or 7-nenbered heterocycloal kyl ring
optionally having one additional carbon ring atomreplaced with 0, S, >NH,

or >NCl- 4aliI ; Aesearededardeflingd it fleimeht whereimiye irchefipropheryb i3kt ed from t he
group consi s§ikigrohenyr, “méRNENEny, 2%Bndih DG-rr'fr&Pfsin héghky! , halo, -CF3,
Joors, - sopacigoB Ff"%ﬁo O_?‘Vﬂéﬁé{‘ al Eél”@- A R kyl . - CO2H,
- COCl4al kyl , meleRphRNY, 3,5-dThiRPReOYl- INRPBUYRE;NaplihwiOp IiorRpheny (P, and - CN,
wherein Rb } 48 i fi : l._substituted at the
3- or 4-positi Sﬁn%ﬂ{nﬁl,_ﬁ%&g@ﬂ\{%g?ﬂgﬁﬁeQorﬁaﬂﬁ%egﬁﬁnxfggrﬁﬁ%{.e ected fromthe
group consi smetgxyphenyldieprall 3ldioxoEhyCer ynsubstituted gl - CH2O-, - NH-,

>NC1. 4al kyl , >S(=0)0-2, -0s®2-, - -, -C(=0)-, and a covalent bond; and o
Ar3 is a noiety selected fromthe group consisting of: (1) phenyl,

napht hyl , anal-phérmmmﬂé‘ﬁ\ﬁ defined in claim 8, wherein A is 3,4-dibromophenyi, 3-

bromo-4-fluorophenyl, or 4-chloro-3-trifluoromethyl.
22. A compound as defined in claim 8, wherein Ac is 3,4-dibromophenyl.

23. A compound selected from the group consisting of:

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-quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyridin-3-ylamide;
4-quinolin-3-yimethyl-piperazine-1-carboxylic acid pyridin-2-ylamide;
4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid pyridin-4-ylamide;
4-quinolin-3-yimethyi-piperazine-1-carboxylic acid pyrimidin-2-ylamide,
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(2) Ar6', where Ar6' is a 6-nenbered nonocyclic heteroaryl having carbon as
a point of attachnent, having one or two nitrogen heteroatons, (3) Ar5',
where Ar5' is a 5-nmenbered nonocyclic heteroaryl having carbon as a point
of attachment, with one heteroatom selected fromthe group consisting of O,
S, >NH, and >NRr wherein Rf is -Cl8al kvl or -Co-3phenal kyl, and having

zero, one, or three additjiaonal nitrogen heteroato d (4) a 9- or
10- marrbered4 P%&Z@H BriexRlS-¥metbylpipeipzine- 1158 %PH@CSH'Q P 53@&’%'3? sel ected from

the group cqpsisii, 3]&0951 dbyum@mymsier&zmmIcarbaxﬁa@b@rpyacﬁnncwmd@f ring
attachnment, and optio our additignal carbon ring atons

repl aced w i 4- Hef}ﬁo{%@@'@?@' ssﬂmﬂthb"tﬂgﬁug‘i‘%yé’P"bE"‘Wéla@‘F’@é(?’)‘?!d"h%'\ﬂaﬂbd%ot mor e than
five heterngg 3]&:3?0|ld§ﬁﬁ1€th9ﬁfﬁﬁerﬁimé -NRaBkt aeR p@ﬂamiztw@ma@ (4) is
e

optionally di- Sstitut acent carbons with -QC 4al kyl ene0-,

- (CH2) 2- 3NHE (229@1@}) CORg Sjppol-S-yimetindhrpesayins: REIRPRYIC aC'SrPW'd'"-

-(CH2) 1 2N(§:y|ﬁg,ﬁd@yl)(0—|2)- to forma fused r| ng structure and is
optlonallyfurther substituted with one, or three ubstituents Rk,
wher ei n each W(d@ld%@tqeﬂaféﬂnmq'%xoi ﬁ‘d@ﬁ‘éﬁ@&‘ﬂqr%%? éé’tbééy"Flaé'ﬁHpty%"'gr oup
consi sting @fiarfekdal kyl , -C24al kenyl, -OH -OCl.4al kyl, halo, -CF3, -CCF3,
-SCF3, -SH, -S(0o. 2C Aal kyl , -OSOZC Aal kyl , - CO2ClAal kyI -CO2H, -CCC, .
4al kyl , - N(RBYReIn-3-gmeti Rperazirsapexylic agdiigiRd-yiam@s.  and -ON,  wherein
Rb and R ajg @&flﬂén%\/de%é[H)B]cﬁ'@Io'l Bi?ﬁnetﬁmpu?e'rgﬁfﬁg PLuBRMY lacar 2- met hoxyphenyl ,
unsubstituted or substituted wth'one,” two, or three substituents R,
wher ei n eachyriridisdpdanidgient is i ndependent ly sel ected from t he group
consi sting feFSno- . 6-0C2. al kyl,
halo, - CF3, +al Oge'%ﬁ%@éz'qeg%%ﬁﬁh@%& %2"%1265 ® 020t - 4al kyl |
- C02H, CO@WMaceuhMIRm):EthaDIS%NMQf - NRbSO2R’ -C( =0) NRbRc, -NO2, and
-CN, wherein Rb and R are as previously defined, (i) 4- hal ophenyl
unsubstituted or substituted with one, two, or three substituents R'',

24. A compound selected from the group consisting of:

4-quinolin-3-ylmethyl-piperazine-1-carboxylic acid thiazol-2-ylamide;
4-benzo[1,3]dioxol-5-ylmethyl-piperazine-1-carboxylic acid thiazol-2-ylamide;

and pharmaceutically acceptable salts thereof.

25. A compound of Formula (I):

|/\Z/\Ar2
1/ T \)
wherein;

o Zis—N-or>CH;

e R'is -H or -Cqalkyl;

e Ar'is 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidiny!, 5-

pyrimidinyl each unsubstituted or substituted at a carbon ring member
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wherein each R substituent is independently selected fromthe group
consisting of -CH3, 2-C24al kyl, 2-C2Aal kenyl, 3-hydroxy, 4-hydroxy, -OCH3,
2- OC2al kyl, halo, -CF3, -OCF3, -SCF3, -SH, -SClAal kyl, -SCzC, Aal kyl ,
-Q02C, Aal kyl, -C2H, -CCC, Aal kyl, -N(Rb)R', -S02NR R, -NR SO02R,

-C(=0) NRbRc, -NO2, and_-CN, wherein Rb and R are as pr evi ously def| ned; or
Q 2- brompH@ﬂwne%%Rﬁmoﬁﬂﬁ‘éﬁyl 3- met hoxyphenyl , 4-net hoxyphenyl, or 3, 4-
di met hoxyphe P onpound for
use in treat M%erg%frée@?%%gﬁg%?%ﬂem& me |cm%con %’? g‘%'sﬁgodq%ftced by FAAH
activity. 26. Areditolbnerlsanybr@tingCealiol diain, 2653, v@féffaetSﬁFs;alSdH e&iﬁm}und is
sel ected from h r@gb 0 t c
4- (3, 4- di br onp? é‘gﬂk % e nfﬁl{z‘(lf CB?C cél}%lbgq e Ca%(i:’d‘alk% |'\’I0(Rr?R -yl ami de;

4- (3, 4- di br onD-HBNRYRY, -WRISDRY,i-60)NEIRD NG, Bod etﬁﬂdvfmyem&f’aa&R?hmm de;
4(34d|brorm nzyl )-pi per rboxylic acid pyridin-3-ylam de;

4- qui noti n- 3- yf" %t'ﬁ‘%/lﬁrgeﬁ%@yagohe 11%15%l’r@(9xyl ic acid pyridin-3-ylam de;

4- qui nol i n- 3« yAfeg:hyl - pi perazine-1-carboxylic acid pyridin-2-ylam de;

4- qui noti n- 3-yl net hyl - pi perazi ne-1-carboxylic ac ridin-4-ylam de;

4- qui nol i n- 3- yi%g‘?ﬁ}\ fg?ﬁfirﬂaﬁnﬁbﬂq’me'yﬂ HER hV'c°faN:’Rd'9Ee//‘ﬁ“?ﬂzainI‘2‘9WSam de;
4-benzo[ 1, 3] \dﬁ@élﬁh"%é@lé@&hﬁ‘émMe((}ﬁb@gitdh%rshn&é’fr POy, hikyl 3&Hdbhenyi,
pyridin-3-yiande; 4-benzo oxol t hyl - pi per azi pe-1-carboxylic
aci d pyridi n%a )Fpgrﬂ'l‘!a%ty unsubstltuted or substituted with oné, two, or three R

4-benzo[ 1, 3] ¢ljuaibnt®- yI et hyl - pi per azi ne-1 - carboxylic acid

pyrimdin-2-yl am de; 4-benzo(1, 3jdioxol -5-yl met hyl - pi perazi ne-1-carboxylic
aci d pyri di nyiersih@atiR? substituent is independently selected from the group consisting

o . BhnT B 208 AR ol RieRoIcR, Sk gyt o act d
pyridi n- y ' ' g
4-(2,2-difl UOfS?O&%OZﬁIHyI %QO%gbmﬁ xddsenmmy) oomr@wgamwcmn?ml ic acid

ridin- 4-ylam i perazine-1- boxylic acid
B;H m di n- 4}/mi SOzR -C( C}/ NR }INOQF,) and -CN, wherein RO ar and R 3re
4-(2,2-difl uog,g)p,lég,@w%efﬂega oxol - 5-yl net hyl ) - pi perazi ne-1-carboxylic acid
pyrimdin-4-y é 4- di br ono- benzyl ) - pi perazi ne-1 -carboxylic acid
pyri mi di n- 4- y(talph@;@rl fused af two adjacent ring carbon atoms to a group selected from

the group consisting of -(CH3)s.s- having 0 or 1 double bonds, ~(CH3)2.40-,
-OCH,CH,0-, -OCF;0- and -OCH,;0- to form a fused ring structure, unsubstituted
or substituted with one, two, or three R® substituents as previously defined;

(c) A, where Ar® is a B-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,
S, »>NH, and >NR', wherein R'is Cgalkyl or Coaphenalkyl, having zero, one, two,
or three additional nitrogen heteroatoms, unsubstituted or substituted with one,
two, or three R® substituents as previously defined;

(e} a 9- or 10-membered fused bicyclic heteroaryl having one heteroatom
selected from the group consisting of N, O, and S, with a carbon atom as point of
ring attachment, and opticnally having up to four additional carbon ring atoms
replaced with nitrogen, said fused bicyclic heteroaryl having not more than five
heteroatoms, and unsubstituted or substituted with one, two, or three R®

substituents as previously defined;
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4- qui nol i n- 3-yl net hyl - pi perazi ne-1-carboxylic acid thiazol-2-yl am de;

4- benzo[ 1, 3] di oxol - 5-yl net hyl - pi perazi ne-| -carboxylic acid

t hi azol - 2-yl am de; and pharnaceutically acceptable salts thereof. 27. A
conmpound according to claim?25, wherein the disease, disorder, or nedical
condition is selected fromthe group consisting of: anxiety, pain, sleep
di sorders, eaff) peryl Sbstitered at thefd- ambslmm wmIDR?armdbptlhraﬂy flether H V wasti ng

syndrone, closed hea j ur t r ok kmer's di sease, epil epsy,
Tourette's SYRBHMieSHHAL ?{ﬁee\‘l"é’yﬂ’% §Ft§ %é R 'Par ki nson' s di sease,

Hunti ngt on’ s waBRIreeach®Itid ndepgEmdbntly @lectudtfmmmnrgeouw\mnslsmg afrQg wi t hdr awal ,
nausea, enesis, sexual ncti o t-traumati di S rde

cerebral vasosps8mCze "%ﬁﬁ‘éf%ré s8Cyql9q| %’5 ﬁ(}g g@é‘i’cygk‘?ﬂ'gwo?{)éie%sﬁ? 1°3E¥Jrat ory bowel
di sease, i MMURGGIHARY SREliRIRd wieNR'REeFpEBRGE ahd REdrk wacklingeparaienpatal yti c
ileus, secretory di arrheaﬁ% gtric ul cer r[g‘etﬁrra toid arthritis, unwanted

pregnancy, hypértesaivbAr Readdeare takemopetner witl) the ngiogen 4ig a8l i sease,

aut oi mmune di aag\sevﬁﬁentwofrﬁ%tsaté -EoP-MEinbbfd hBRfod)BWaIRYIMhG apt@iailpn. 124 28. A
conmpound-according to claim 25, wherein the disease, disorder, or nedical

condition is skdvingtond atiditiondl barbgn dogatoorreplatedittoD; Sariv, eiryNCplal n,
i nfl ammati on, Lweg cgl sorders, eating disorders, and novenent di sorders.
29. A corrpound‘ ? ing to claim25, wherein the disease, disorder, or

rzredl \(/:\ﬁl condlesr]acadm"lssbsrwgngplme@eh(wnuﬁbaecta@fronﬁtm@mopla&smn@bﬂi ng to claim
5 erein the disea i sor c in.in

i nfl ammation. ¥r<alg E‘lafarll'@@&'ut aPC mi"ialo %‘: |3'n§ agf)(B%*’ease

di sorder, or ngyli, QWI Ofsmduamn @@fh@amﬂ -@)‘OzﬁA@Tb@,lekW BYRYRONPr i Si ng (a)

an Jef fective ampunt v.Of q,sﬁg [,ecd romthe group cgnsi sting
conpounds of FMR:B(TN Rr'zc(cq')@R NONRM~EN, ‘ﬁ’he"@'%@ﬂﬂl% are Z is - N

or >CH, 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 —(CH2)1.3—, -CH=CH-, -O—,
—OCHy—, =CHz0—, -NH~, >NC,alkyl, >S{=0)p.2, -0S0,-, - -, -C(=0)-,
and a covalent bond; and

o Ar'isa 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,

(3) 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, S, >NH, and >NR', wherein R' is -C.galky! or -Co3phenalkyl,
and having zero, one, two, or three additionai nitrogen heteroatoms, 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;
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R is -Hor -G.aalkyl; A' is 2-thiazolyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-pyrimdinyl, 4-pyrimdinyl, 5- pyrimdinyl, each unsubstituted
or substituted at a carbon ring nenber with one or two Ra npieties; where
each Ra noiety is independently selected fromthe group consisting of

- Cl. 4al kyl, -C2dal kenyl, -OH, -CC,.4alkyl, halo, -CF3, -0OCF3, -SCF3, -SH
-S(O 0. 2C, 4whérgleach GEOROpoietigs K1)l throudd ACis, opdibkally di-s@iidted-aoOCi aal kyl ,
-N(Rb) Re, -SO2NROR . .- oo ST DR~ - 1lerein Rb and
R are each i nagggénﬂéé:ﬁﬁ%@?%ogcv%ﬁ%%R?Hé)ﬁ'g@ Ar(gﬁgé'?%éyz\? )
unsubstitut ed 1-(Giphatl{dalby)-piretizhNEhybkyiGHantol forn b fusedripd,  2- napht hyl ,
or N-R-9H car bazpl yl | eti el ul f he group
consisting of éﬁfagr&ln%%qeﬁf?,ﬁongﬂgﬁlgﬁ%ﬁsyulg,gm{e]%g?ﬁég’ﬁé'etgf’gi ger?@?ehnsubsti tuted or
substituted witubsinents R, or three Re substituents, wherein each Re

SClaalkyl . - CORRIER by MR e eSS B TRERL "oty gy

- S(0) 8. 2C1- Oal kybnsistidG®? @, alkilylC, alkER 108 A0 lalkyl CERE-CF LOAIF Dal kyl
-N(Rb)R', -SO02NR Rc, -NRbSO2R, -C(=O NRbR, -NO2, and -CN, wherein Rb and
R are as previ-8G&k)yStefS(ORdC42Ryl, pAS0YT Alge L 5alky!.aGPalde60Ci ng car bon

atons to a group cf I brkte € 0RS s d Q.- LCH2A3. 5- having O
or 1 double bond‘g,ﬁﬁll-' m §@NR @Cﬁ%ﬁﬁg’%}%@p@m%%z é'(g)a_'fzc()’)'?'m a fused
ring structure; wrerph@NandRitase as preeiduslpdefmdiiacent ring carbon atons with
-OCH2O to form.4:benzoll dioxal yl ;. each l, moiety, further

unsubsti t ut ed (E}rz"EYfﬁgﬂp["ﬁ‘?‘égr emﬂeﬁr]%%@wen?\,%nsuggtﬁ{ﬁﬁg 855%3"%?[?];‘%‘ YGents as
previ ously des ionanee ¢enstivehts Rhere Ars is a 6-nmenbered nonocyclic heteroaryl

et er gat o RGBSR BvsS e SRRl <6PefT Tad e BB ERPRe re

substituents ag-EHE6-QUaIKYI, 85, LIRSy, (DN, ACH,, BUUE,Galk\ shal -8F R-OEFher ed
ronocycl 1 ¢ et SR, v Al CALDAN 35 200l O S TR, M one
-N(R®)R®, -SO,NR°R®, -NRSO;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 -CHj3, 2-Caaalkyt, 2-Co4alkenyl, 3-hydroxy, 4-hydroxy, -OCHa, 2-OC,galkyl, -
halo, -CF3, -OCF3, -SCF3, -SH, -SCyaalkyl, -SO,C1.salkyl, -CO,C44alkyl,
-COzH, -COCq_alkyl, -N(R®)R®, -SO,NR°R®, -NRPSO,R®, -C(=O)NR°RE, -NO,,
and -CN, wherein R® and R® are as previously defined; or
(j) 2-bromophenyl, 3-methylphenyl, 3-methoxyphenyi, 4-methoxyphenyl, or 3,4~
dimethoxyphenyl;
or a pharmaceutically acceptable salt of such compound for use in treating a
disease, disorder or medical condition mediated by FAAH activity.

26. A compound according to claim 25, wherein said compound is selected

from the group consisting of:
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S, >NH, and >NRf, wherein Rf is C, _8al kyl or C8.3phenal kyl, having zero,
one, two, or three additional nitrogen heteroatons, unsubstituted or
substituted with one, two, or three Re substituents as previously defined;
(e) a 9- or 10-nenbered fused bicyclic heteroaryl having one heteroatom
selected fromthe group consisting of N, O, and S, with a carbon atom as
point of ring attachnment, and optionally having up to four additional

carbon T ng Qe roh BAEAfpi LBl LRSIl R ilHSElriiey ol i © heteroary

havi ng not ete oat ons, unsubstituted or substituted
wi th one, t\Ae(34eilermoet@nRé) D@%ﬂ@é‘ﬂe-ﬂLF@FR0§Y'§§Ct§'rFW¢‘BL?sY'§mGEf| ned; (f) phenyl

St ed s - drotio-finzir RfelaEh -y hcid iR yiRE | ¥ furt her

substituted w't . three substituents 126 Wherein each R9 is
i ndependent |4yqwhef@ty@nlethylmmetaz@eg1rwlpowmmdsnvrlﬁlg 3031"3"0'@2 Bal kyl ,

- C2%al kenyl ,, gq;a F%g ok id and - O C2. 10al kyl
optionally s ﬁaﬁ?éﬁgﬁé%ﬂpﬁﬁ E\}e iI‘!C:al(cn b dﬁy I gre each independentl|y
-H or- 01_Baﬂl-dnwohnérylrﬁethﬂm@eraar@rbcarmw aco{mtnﬂler“ yi#roidet he nitrogen ring
atomof att A ocycl oal kyl rin
| £4NR 1-Grooif dad BRRRAES BRI 00V yl ring
optionally Vi nntsc)}"%tﬁ thel?agﬁxgl gaa{?%)gncaﬁn atom ﬁ'flaced with 0, S. >NH,
or >NC1_ 4a&- lh@nlzoﬁ aﬁﬂﬂioma&mlmthyémpsnazmérmrhosyhpﬁd@mm@ﬁtylaym@%| ected fromthe
group consi s f I 24 hal o, - CF3,
- - SCF3‘{ M‘%ﬂq 3dg %@H%p‘ﬂagilgﬁﬂ' ?1@%@’&?@5’?’ 5<°q': %I " 4al kyl |
C02H - COCH4-Hanizifyt | 3]diexe|-RphRthyl- pLDS@ZINR1R3rb0¥NRabB®2RWdIﬂZE(Ilal@dRIRbR‘ , - N2,
and -CN, whe R | fii - (:@)m enyl
substituted g@ﬁﬂ@b&é&&%} 52('-”%{5 %ﬁ?%@ﬁhc%@%c%&d\ﬂqg@rég @Alj is a linker
sellected fr o¢h12t2h¢ﬂugmybpnz@ﬁlmﬁdisxoiﬁg/lméthjlﬁmgraa@a-1 ca@ppq@magd pgrdin- - OCH2-
-CH20-, - NH-, >rNG 4al kyl, >8(=00_2, -0s@x2-, -C==C-, -C(=0)- and a
coval ent bond o0 Ar3 is a noi ety sel ect ed fromthe group conS| sting of:
(1) phenyl, mepmmwo bamb{ HH3idiorstShyireethyl)-piperpzive-6-carbaigdic acidipgridin-s a
6- menber ed n;p_glgl%},é%! i ¢ heteroaryl having carbon
4-quinolin-3-ylmethyi-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-quinolin-3-ylmethyl-piperazine-1-carboxylic acid thiazol-2-ylamide;
4-benzo[1,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid thiazol-2-ylamide;

and pharmaceutically acceptable saits thereof.

27. A compound according to claim 25, wherein the disease, disorder, or
medical condition is selected from the group consisting of: anxiety, pain, sleep
disorders, eating disorders, inflammation, 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, 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 uicer,
rheumatoid arthritis, unwanted pregnancy, hypertension, cancer, hepatitis, allergic

airway disease, autoimmune diabetes, intractable pruritis, and neuroinflammation.
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as a point of attachment, having one or two nitrogen heteroatons, (3) Ar5',
where Ar5' is a 5-nenbered nonocyclic heteroaryl having carbon as a point
of attachment, with one heteroatom selected fromthe group consisting of O,
S, >NH, and >NR, wherein R is -Cl.eal kyl or -Co.3phenal kyl, and having
zero, one, two, or three additional nitrogen heteroatons, and (4) a 9- or
10- menbered fused bicyclic heteroaryl, having one heteroatom selected from
the group consisting of N, O, and S, with a carbon as point of ring
attachnment, and optionally having up to four additional carbon ring atons
replaced with nitrogen, said fused bicyclic heteroaryl having not nore than
five heteroatons; where each of the noieties (1) through (4) is optionally
di - substitutzd oA comppunteattordmghonlainvk 1, Iwhe@ihlthddlshy&edésﬁ)dero(rCI-IZ)Z 3NH-,

-(CH2) 1. 2NH( 27 3N(C, . . al k

(G2) 17 N ek A RS SRR ity oepiRB and s

optional |y figfidnivedtios Whedpi disdréxts Wiatihg dieerdedsand mdvelihedisordelst i t uent s Rk,
wherein each Rk substituent is independently selected fromthe group

consi sting of -C -0al kyl, -C2Aal kenyl, -0OH, -CCl.4al kyl, halo, -CF3, -OCF3,
- SCF3, -SH, 298( O)\Qoﬁﬁ‘&ﬂﬂi'dﬁ)tbrdmg@@@ﬁizﬂﬂh@dm the Gide8de, ﬁitlol@élr ,or- CO2H, - COC1_
d4al kyl, -N(RO)R, -S02NRbR ,. - NRbSORR, -C(=O NRbR', -NO2, and -CN, wherein
Rb and Re ar’éecﬁ%a'ﬁ?wpﬂlfs’lnyt'B'éﬁF'ﬁ@é‘S (h) 2- hydroxyphenyl or 2-net hoxyphenyl,
unsubstituted or substituted with one, two, or three substituents RI,
wherein each R substituent is independently selected fromthe group
consisting U - &esmpeurdacspiding to glany 2 3.arheesiy the disepse, disorger. - OC2. 6al kyl |

hal o, - CF3, mfatidnal kyl, -S02CL. 4al kyl, -C02C, aal kyl,
_COeH, - m%ic?"dﬁﬁs%%r)‘gh"ﬂ%sozfﬂ% Rc, -NR S02R, -C(=O NROR . -NC2, and
- CN, \/\herel n Rb and R are as previously defined; (|) 4- hal ophenyl,
unsubsti t ut ed, or b ts Rm
wher ef each‘j'h Aﬁ)‘égﬁﬁdcte%c%gcdﬂlﬁd% itioh for ér%%'g aoénselia*&éecﬁs rgeh &%%] &N

stituent TIs |n epende y sele romt e group
consi sting condition mediated by FAAH activity, comprising:

-(a) an effective amount of an agent selected from the group consisting of

l|21 (\)z/\/xrz

N_ _N (1)

compounds of Formula (1):

wherein:
e 7is~N-or>CH;
e R'is-Hor-Cyialkyl;
) « Ar'is 2-thiazolyl, 2-pyridyl, 3-pyridy!, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-

pyrimidiny!, 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, -Co4alkenyl, -OH, -OCy4atkyl, halo, -CF3, -OCF3, -SCF3, -SH, -S(0),.
2C14atkyl, -0S0,C4alkyl, -COLCy.qalkyl, -COzH, -COC4alkyl, -N(R®)RE,
-SO.NRR’, -NR°SO,R°, -C(=0)NR°R®, -NO,, and -CN, wherein R® and R® are
each independently -H or -Calky!; and

o« Als:
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of -CH3, 2-C2. alkyl, 2-C2.4al kenyl, 3-hydroxy, 4-hydroxy, -OCH3,

2-0C2. 6al kyl, halo, -CF3, -OCF3, -SCF3, -SH, -SC, .4alkyl, -S02C1l-4al kyl,

- Q02C1. 4al kyl, -CO2H, -COCl-4alkyl, -N(Rb)R, -S02NR Rc, -NR SO2R’,

-C(=O NRbR', -NO2, and -CN, wherein Rb and R are as previously defined; or
0) 2-bronophenyl, 3-nethyl phenyl, 3-nethoxyphenyl, 4-nmethoxyphenyl, or 3, 4-
di met hoxyphenyl ; and pharnmaceutically acceptable salts, thereof; and (b) a
pharmaceutically acceptabl e excipient. 32. A pharnaceutical conposition
according to claim 31, wherein said agent is selected fromthe group

consi sting of: 4-quinotin-3-ylnmethyl-piperazi ne-1-carboxylic acid
pyridin-3-ylam de; 4-quinotin-3-yl nethyl-pi perazi ne-1-carboxylic acid
pyridin-2-yl oxylic acid
pyridin-4-yl %ﬂ: ggumhﬂi&% ﬁn%#HﬂWP:?' 9? L )()kreﬂ fﬁIe- W%Ar g‘x 'ic acid
pyrim di n- ar NJdeﬂmrbazoLybremszsl)A@]amm"ob -saetytbtmﬁomyhe ploperca:zsmmgl -carboxylic
acid pyridi

4- benzol 1, 5{]5‘3 0 ‘d%mful %fldnpeﬂeﬂk’h sg arE?'ﬁig UIHSUbg}%’ ei’y‘?ﬂs‘c’b%{““t%d with

pyri di n- 4- yjh@,r\wd@,rthrée B.ésnmhduaﬁtlsdl oxol - 5-yl net hyl - pi perazi ne-1-carboxylic
acid pyrimdin-2-

2 benyol 1, 3PAPETAEcH Ry HER A iTsePaadent PeEcled 63yt orgup gonsisting

gyrl2 dI2 nd2f|yl @mcﬂgalkyi -nga?l)kecri'lyl ~OH -OCMaIkyI halo -CF5, -OCF3, -SCFla, -SH, | |
Ooro-nenzo ne C acC
e O S astkit D508 ey O - AT iy, REREXY! 1 © B¢

4-(2, 2- dlfl uosgzm:e’nazowé’d)gwoméewmem)ylahdpcna»ﬁ@rb.neablaneai“%yl ic acid
pyridi n- 4-ylam de; 4-quinolin-3-yl nethyl-piperazine-|-carboxylic acid

pyihi m di n-4- ﬂsé’r‘ﬁ"dwsw defined:;
4 (2, 2- i 1 U9 mRANTRL oFhil flonfng cRidNedmPideyazp BBmdrog MohOXYl [ 0 aci d

pyrimdin-4-ylamde; 4- br ono-benz i perazi ne-|-carboxylic acid

pyri ni di n- 2egrayd %‘S'St’%‘éf fﬂﬂ;?mﬁ@iﬁg Qan ‘\y'iﬁ’"& aolEHaas thereof. 33. A
phar maceut L gok, GPOHLDOR, G696 SMliskrifd Siualid:or bHEHSELKRRRY | Sing: - an

anal gesi ¢ sel ect ed fromthe gr OUP consi st1ng of opioids and non-steroidal
anti- i nfl amaEieeen) ripg gergon atoms with -OCH,0- to form 4- benzo[1 J3ldioxolyl; 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 hetercaryl 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 A is a 5-membered monocyclic heteroaryl having carbon as a
point of attachment, with one heteroatom selected from the group consisting of O,
S, >NH, and >NR', wherein R"is C1_alkyl or Co.sphenalkyl, having zero, one, two,
or three additional nitrogen neteroatoms, unsubstituted or substituted with one,
two, or three R® substituents as previously defined;

(e) a 9- or 10-membered fused bicyclic heteroaryl having one heteroatom
selected from the group consisting of N, O, and S, with a carbon atom 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, and unsubstituted or substituted with one, two, or three R®
substituents as previously defined;

(f) phenyl substituted at the 3- or 4-position with R®, and optionally further
substituted with one, two, or three substituents R",
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34. A pharnmaceutical conposition according to claim 31, further conprising:

an additional active ingredient selected fromthe group consisting of
aspirin, acetam nophen, opioids, ibuprofen, naproxen, COX-2 inhibitors,
gabapentin, pregabalin, and tranmadol. 129

wherein each RY is independently selected from the group consisting of -Ca.
galkyl, -Cagalkenyl, -OCs.scycloalkyl, -OCs gheterocycloatkyl, and -O-Co.qpalkyl
optionally substituted with -NR'R, wherein R' and R! are sach 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 >NC;.
salkyl; and
each R" substituent is independently selected from the group consisting of
| -Ciaalkyl, -Co4alkenyl, -OH, -OCy4alkyl, halo, -CF3, -OCF3, -SCF3, -8H, -S(0)q.
2Ci-qaalkyl, -OSO;C1.4alkyl, -CO,Cy.qaalkyl, -COH, -COC,alkyl, -N(R®)R®,
-SO,NRPRE, -NR°SO,R®, -C{=0)NR"RE, -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 —(CH2}.3-, -CH=CH-, -O~,
~OCHz-, -CH;0~, ~NH-—, >NCsalkyl, >S{=0)g.3, -0S0O;-, -C=C-, -C(=0)-,
and a covalent bond; and

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

(1) phenyl, naphthyl, and phenanthrenvyl,

(2) Ar®, where Ar® is a 6-membered monocyclic heteroaryl having carbon
as a point of attachment, having one or two nifrogen heteroatoms,

(3) Ar°, where Ar® is a 5-membered monocyclic heteroaryl having carbon
as a point of attachment, with one hetercatom selected from the group
consisting of O, S, >NH, and >NR', wherein R'is -C,_salky! or -Cy.aphenalkyl,
and having zero, one, two, or three additional nitrogen heteroatoms, and

{4) a 9- or 10-membered fused bicyclic heteroaryl, having one heteroatom
selected from the group consisting of N, O, and 3, 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 -OC, salkyleneO-, -(CHz),.3NH-, -(CH3)1..NH(CH,)-,
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-(CH2)2.aN(C14alkyl}-, or -{CH2)y.2N(C4alkyl)(CH2)- to form a fused ring
structure, and is optionally further substituted with one, two, or three
substituents R¥,
wherein each R* substituent is independently selected from the group
consisting of -Ciaalkyl, -C,4alkenyt, -OH, -OC,.q4alkyl, halo, -CF3, -OCF3,
-8CF3, -SH, -S(0)5.2C1.43lkyl, -0S0,Cq4alkyl, -CO,C1.4atkyl, -CO,H, -COC,.
aalkyl, -N(R®IR®, -SO,NR"R®, -NR"SO,R", -C(=O)NRR", -NO,, and —CN,
wherein R® and R® are as previously defined;
(h) 2-hydroxyphenyl or 2-methoxypheny!, unsubstituted or substituted with one,
two, or three substituents R/,
wherein each R' substituent is independently selected from the group consisting
of -CHj3, 6-Ca4alkyl, 6-Cy4alkenyl, -OH, -OCHaj, 6-OCa5alkyl, halo, -CF3, -OCF3,
-SCFj3, -SH, -SCy4alkyl, -SO,C14alkyl, -CO,C44alkyl, -COzH, -COC4alkyl,
N(R”)RE, -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 -CHj, 2-Ca4alkyl, 2-Ca4alkeny!, 3-hydroxy, 4-hydroxy, -OCHj, 2-OC,galkyi,
halo, -CF3, -OCF3, -SCF3, -SH, -8Cyalkyl, -S0,Cq_salkyl, -CO2C1.qatkyl,
-COzH, -COC.qalkyl, -N(R®)R®, -SO,NRPRE, -NR°SO,R®, -C(=OINRRS, -NO,,
and -CN, wherein R® and R® are as previously defined; or
(i) 2-bromophenyl, 3-methylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, or 3,4-
dimethoxyphenyl;

and pharmaceutically acceptable salts thereof; and

(b) a pharmaceutically acceptable excipient.

32. A pharmaceutical composition according to ctaim 31, wherein said agent is
selected from the group consisting of:

4-quinotin-3-yimethyl-ptperazine- 1-carboxylic actd pyridin-3-ylamide;
4-quinolin-3-yimethyl-piperazine-1-carboxylic acid pyridin-2-ylamide;
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4-quinolin-3-yimethyi-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-ben;o[1 ,3]dioxol-5-yimethyl-piperazine-1-carboxylic acid pyridin-4-ylamide;
4-benzol1,3]dioxo!-5-yimethyl-piperazine-1-carboxylic acid pyrimidin-2-ylamide;
4-benzof1,3]dioxol-5-yimethyl-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-ylmethyl)-piperazine-1-carboxylic acid pyridin-
4-ylamide;

4-quinglin-3-ylmethyl-piperazine-1.carboxylic acid pyrimidin-4-ylamide;,
4-(2,2-difluoro-benzo[1,3]dioxol-5-yimethyl)-piperazine-1-carboxylic acid
pyrimidin-4-ylamide;

4-(3,4-dibromo-benzyl)-piperazine-1-carboxylic acid pyrimidin-4-ylamide;

and pharmaceutically acceptable salts thereof.

33. A pharmaceutical composition according to ctaim 31, further comprising:
an analgesic selected from the group consisting of opioids and non-steroidal anti-
inflammatory drugs.

34. A pharmaceutical composition according to claim 31, further comprising:
an additional active ingredient selected from the group consisting of aspirin,
acetaminophen, opioids, ibuprofen, naproxen, COX-2 inhibitors, gabapentin,
pregabalin, and tramadol.
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