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WD 2005/ 080363 PCT/ US2005/ 005201 ACETYLIN C
Pl PERAZI NE COVPOUNDS AND THEI R USE AS METABOTROPI C

wGaL2005A#85E RECEPTOR ANTAGONI STS BACKGROUND COFPTHES2005/005201

I NVENTI ON 5 The present invention relates to a new
cl ass of acetylinic piperazine conmpounds, to
phar maceuti cal conpositions containing the conpounds

and t o AtdreryiseNIef PIPRR A ZININOONIRO UNDSNERBPYHET ®ISE AS
present invention further relates to processes for the

pr epar aMEBIMABOTREOPIC SIS TAYEA R REEREQR AN BARKERTIRT s
used in the preparation thereof. 10 Qutamate is the
maj or excitatory neurotransmtter in the mamalian
central nervous system (CNS). G utamate produces its
effects on central neurons by binding to and thereby
activating cel | BACKAGROUREROFAHE INNENITOME ept or s
have been divided into two nmjor classes, the

Lok R BT AR50 5k ARG RSB

Fﬂ?ﬁrtﬁ%@ﬁﬁca@¥o%bﬁﬁoﬁ§h%nfaﬂﬁﬁ?ﬂféfo‘én%uﬁds9¢iﬂddQh?e Se@idhes
into the cell, and pharmacol ogi cal profiles. The

retpoutdsapithergpyt Bpeapresans bwpateansfugthey tghgs tamsoggsses for the

ety b WL Bt PEMaE Pt hEblion

hh&dbmg of glutamate. Activation of md uRs in intact
manmal i an neurons elicits one or _nore of the,

f@lufeavdtats the Byim sEsitaterymeytaTapsmisier phibs Bernplipneepiral nervous
incre i ' N | pShiSdine to and
SFLAISR) CRARERRRS il dfedlh Gy i ubiing o an
phasbhadtivadsg céll suick vedepions. Gheseecdyiters davebeeadiviged into two

cycl ase; increases or decreases, in the formatiqn o
S0Pt atsa 56 [ MET AR BB SR aPic A PP TR ALn the

gs‘ﬂr%]@’@ﬁ!ré’llfea&bﬁ%ls @Pfhe rE%gﬁg’zgﬁig%,ghe hegnd B FRichQRe Rlkceptors

cycl1 ¢ guanosi ne no (cGWP) ;" activation of

pireos e si gradseiniaithe iceld rapd pbarmagolgiwehprgbitisc aci d

oferBr by B AT 8 Raegard T R e e kb G fetidrs tat
alctivatd QAGSty JTNAKARAGr se26hd mbdsehger(sh 9@k folkohiag e binding of
Neurochem [I'nt. 24:439 (1994), Pin et al.

Nelutaoitea Aetivetioyst BEIUR s(in it magamahianpryreRslicis one or more of

Prog.., Neurobiol . 59:.55.(1 l. ' s

. : t

il PG i aplc M e AL BfbsRinosicide

n@l}l?drol ki O grhc ol B8lciuNatedduis & hictivatiur afiphd&phblifdse D;

(1994), Pin et al., Neuropharmacol ogy 30 34:1 g&%?fg?{é .

Kerdipaizon eirinhibitionyof ademyl cytlass; insgeases|or degiggsss in tion of

r ce}%ﬁ@ b8Enodin% %&oﬁaﬁosp%a%@cg@%,/ QEQ36ch @%‘H&Hﬁ%@ Qﬂl&g?i%%ases in
the formation of cyclic guanosine monophosphate (¢GMP); activation of
phospholipase A,; increases in arachidonic acid release; and increases or decreases in
the activity of voltage- and ligand-gated ion channels. Schoepp et al., Trends
Pharmacol. Sci. 14:13 (1993), Schoepp, Neurochem. Int. 24:439 (1994), Pin et al.,
Neuropharmacology 34:1 (1995), Bordi and Ugolini, Prog. Neurobiol. 59:55 (1999).
Molecular cloning has identified eight distinct mGluR subtypes, termed mGluR1
through mGIluR 8. Nakanishi, Neuron 13:1031 (1994), Pin et al., Neuropharmacology
34:1 (1995), Knopfel et al., J. Med. Chem. 38:1417 (1995). Further receptor diversity
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occurs via expression of alternatively spliced forns
of certain nd uR subtypes. Pin et al., PNAS 89:10331

WO 2082803681 nakam et al ., BBRC 199: 1136 (1994) pCciais006005201

al., J. Neurosci. 15:3970 (1995). Metabotropic
gl utamat e receptor subtypes may be subdivided into
three groups, 5 Goup I, Goup Il, and Goup Il

%gcﬁ&ra éﬁ?ﬁe@goﬁ’ Bf AHAKIRE Q)li%@(ﬂﬂﬁﬂl@ of Béﬁﬂih &iYluR sub§pes. Pin et
second senger systens ‘utillze

receptors
adldPNySt8l9e1|OB3bEﬂ&9%Mir@gammt al. CBBRQV 1t9é?r1|1§6|(&%9p )doéw ql.,J.

UR ¢ uRl, md uR5, and their
;(F%?Sﬁh?;’%%@?@?gﬁ ced variants. The binding of
M&le&io%ﬂ SutahRSEret@R6PidEpes Rl esubdividee ko tt]nre&agtdmps
of phospholipase C and the subsequent, nDblllzatlo

Gronndhoup 3k aehCeaupll mEInRs: bardgNEENno peifes et Bomology.
Sﬁeilgefé m%%s%ﬁéeq'%&s;‘tgfﬁ‘% ﬁlﬁ@édsbaﬁt{l‘le Eaégfggsa;d{d@ g %harmacolo gical

&;‘I‘ahﬂad‘@hlsm GlouplianEluRe capprises nfﬂﬂluRJlI mGﬁﬁli candlthelr alternatively
excitation. Various studies ha‘yéa nst rate

prﬁﬂﬁl varigugs Fae bigene of asenists E’l%? ﬁw activation of
ﬁ?ﬁ%k Iﬂlh‘gﬁ Ry 9&[%8{1&1{% %db‘?ﬁkaﬁ@n Bﬁﬁftﬁ@éﬂldlﬁ dalt@um.

oca cerebr cortex, cerebellum and
thaI anmus, as well as other CNS regions. Evidence

i_.ndi cates_that_ .t C|.ta|o is due to direct
é‘éﬁqrvhkgi%wclﬂag Bt} FSs but it also has

be& Y Qﬂaﬁ&e&hﬂghﬁ& pBEib¥chia0]ed bf REGSYRER € supigkt Rsat

occurs, r esul |ng in1ncréased neurotransnmtter
ragtigatiom, ofBacsk yeceptoTy elinds nPh@nhleﬁzféﬂaU@c Various gpdies bays) |

S@ﬂf Slgﬁ%{‘?ﬁli\rﬁ@ C ! e letRl ég’s\f@%%?%ﬂ}ce PgétFSfrFaiotﬂg Qxcg{atlon upon

Phplioacal to n&@ﬂons ihothd BippodAays, cél/élforabmmmpcerel@lllmraand thalamus,

receptors have been inplicated in a nunber of np
msowls,@e@herrrcw eegieiny idgpcedngicatas thal B Wlta"fmlhéiﬁlgéo direct

en
TR RS AR B ST ] B PG BB s etaiono
GrobptidmBuRleprenss ramltm@as ircreased ndurotrmnumt@ rslsasesBaskys

1&6
(G omaph 5%%3@}:} 0585 ¢l ,]é\ygg?pp, 2ol i ]294?@9’(1994) Pin ef
19 Nelyr tﬁ%%%)lcolo%gfn £156%), WHaiHEeARL, T¥@ids PhatMacol. Sci, 15:33

noci ception and al'gesia al so has been denonstrat ed,
MaOD&Y. et al. hburoreport 4: 879 (1993), Bordi and

h%o lﬁ]ﬁg’lge]glg \rggitgrg??g E%cgg{?i% av§ élgggélg:a e'& 1n %%MB&:? Bf normal
”@@Hés@ésquhé' Rhfnialiad ONS. I Rtvadh of mGlLlI@’ hafs Qi‘eamhhown to be
ocesses including synaptic transm ssion, neuro

queir@qofm mductlgpgﬁmpp@qammh}oggﬁqamuggpwlat@y@agpp@bglar long-term
pclleapsret:slsﬁ)lnF Bashi e? .,a}\fa}ure 55‘3‘ 39 (1@55?@0&5}6&5‘3&% YNatufe 368:740

(1994), Aiba et al., Cell 79:365 (1994), Aiba et al., Cell 79:377 (1994). A role for
mGIuR activation in nociception and analgesia also has been demonstrated, Meller et
al., Neuroreport 4: 879 (1993), Bordi and Ugolini, Brain Res. 871:223 (1999). In
addition, mGluR activation has been suggested to play a modulatory role in a variety
of other normal processes including synaptic transmission, neuronal development,

apoptotic neuronal death, synaptic plasticity, spatial learning, olfactory memory,
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WD 2005/ 080363 PCT/ US2005/ 005201 central control of
cardiac activity, waking, notor control and control of

wohaoswsetsd bul o- ocul ar refl ex. Nakani shi, Neur 8aTA82005/005201

1031 (1994), Pin et al., Neuropharmacol ogy 34:1,
Knopfel et al., J. Med. Chem 38:1417 (1995). Further,
G oup | netabotropic glutamate receptors and md uR5 in

R@htrhCndbl oﬂ%fcﬁac écd%? kg 1685106 cditrd? hAY cERESDF HHE Rstibulo-
vari ety of pathophysi oglca processes and disorders

adcuder trefhex. Nakars, Naitrer 31 I3 1UdR9D!1 Pivkes ol Werd ophameaplogy

el ok 1 i Pt PR Chet e 8

disBR8 CGRAE 1 Rftdbotropie @RREmEte rédeptord BENAEG1ERS i Pai€ibular, have
Sci. 14 139(1993) 8f§Cu(r?ﬁlli}lngham gt al., Life Sci.

Shpen 382ges®d A9 plapaplesrima wariety of pathophysielogioed prasseses and

1 .

ity R SRS SR RBLIRERL ol s

ggjmfee,rhﬁb g?rbemla]'élﬁh:@Sy, Iﬁbafoﬂagagiﬁratﬁe idisloﬁ:&rs?illbh @2 gﬂﬂzl)eimer's
sparinli e€ al ar C . . ye

h@w@%%?alpéqhog@ %a(zé"tmf s Plgiarpcst ﬁhé%&&ﬁ% § 8 %rflﬂgham

{}ut SLE® @914 5. <P§‘§81'9‘§4} RGN ett%% bgnHYUeyvt RefB68SBEYE(1994), Pin

te-i nduced "ex@itation neur ons. Because
thlleleumﬁlhmﬁmcamyé‘# 1t@99Mc Keapfel e alt, dntfed -CVedi. F8&ld 17

1aﬁ§§pgr gg%llelé eéqj ga ap g,&\é%@%%gt%syw&@gﬁc g?;lfﬁlrﬁlsetaal Curr.

aObin B, @W@dzmoz«)omteﬁgéwﬁ@spdzﬁ 98#19(29@2)@1@5 Yf the F?athology
Accordingly, selective antagonists of G oup |

rmabme@psdmom xs thaghtrerbepbiettd ex¢dssive ghmm-mduced excitation of

SRR s Glth B O B o EPRLARAL bRl

t RRir vl eRERYISHh Qi&ﬂisﬁ;?haph@rﬁébh@xﬁlsﬂﬂehﬁ@%Haﬁbd:d:pre%ﬂlaptlc glutamate
gl utamate receptors %gner ally and Group

peekaap® dheir actival Y cepisigUien i e p@@@l:gwof\gcoggmgly, selective
p{]nqg% %ﬁs@@opé tI %@ S‘re!: tde8 %oﬁ a%reQHé?a]géuu@El ﬁen%ﬁ

IC neuro 8gi'ca psyc Fatric i sorders and
cépeoificalln ldnmmﬁretep@aagén&panﬁégesws Ie ammﬁvuifsartth eir

FRbreat piacarde e SRR R R SIS FUF CoLAabotropic
2OLPORRL Rody bl ontaPLAY GRoul 08 PRI bt XelhBishEPINR:

particul a Goup | receptor
sm:beptpfs as rpusmspgrdrug:talrms in thh theraBly (B ceta lang pleronicGeesrelogical

G ERbiehENGS hit ditomg S LR PR SRS RN it
Cﬁl@%ﬁ%@@ﬁ%dfpht%bﬂh}fs[& eanesl i f]AREE) 18 isnasdedifot fevr Pétent
5/ 080363 PCT/ US2005/ 005201

esophagus since t
nm@ﬁalh iagenists and pripganists ﬁnfrbélﬁnlﬂy pypighoselectiyity frimGlyResuibtypes,
anargcﬁarly léhe r@r‘o treecreptro? gl%t{f}?ed ndt ga%'tlcularly the mGIuRS5 subtype.

Gastro intestinal disorders
The lower esophageal sphincter (LES) is prone to relaxing intermittently. As a

consequence, fluid from the stomach can pass into the esophagus since the
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"G l. reflux". Gastro-esophageal reflux disease (GERD)
is the nost preval ent upper gastrointestinal tract

wdi2esase363 Cur r ent phar macot herapy ai ns at r edueCmgs2005/005201

gastric acid secretion, or at 5 neutralizing acid in
t he esophagus. The maj or nmechani sm behind G 1. refl ux
has been considered to depend on a hypotonic | ower

ﬁ%gﬁg%?saﬁ%g% t&glﬁ;gfranlg@cy&‘? ¥€duch @ingzs aﬂ'@é{ehpp ¥1é1§f7tc?er8ferred to as

W1 s¢fbwy. t hat nost refl ux ep| sodes occur during

ansi ent r esopha cter. rel axa tiaons
(PR onaelTenEF ARARP IReR R FinitsepifeB) el Bapgiovestina
ltﬁach@ﬁe@bwm@&ﬁﬁshél%a%b&m { ks ﬂasdwdl Sdptrél SRCER A, or at
usual ly is normal in patients with GERD. The novel

mntmlu,mg acid dwthei qq@phagus e praieranechianipanabi Grdereflux has been

SRS S 0y LOAL OB e R o

t Moltow k. anﬁ@ﬁ%)‘l(?aﬂf‘oe@a&bl Q’-lzﬁszAmg;ede p_zEf5I1 (Z->635 has shown
di sor der‘a{ CERD) .. The wor di ng TLEiS , nsi | ower
dhefgnesie wgﬁzmsqde% RGOUF éwaaé?air@r@r?@t qvgerﬁ agea i@hmcter

%@ﬁkgt%gls (TLE@RQ): g@%%f(é\\{éi 3 M ﬁfg%@fed%y}%wall'd@usl @ﬁ@é’also been

enag shaw,
Tshawmthattgakad@emphag ealally phioroabim patients amtIDGERD

stroe terolo 109 601-610. The wordin

2 el GnpRung FecgEtinE Bihe TPtV e ST Sk iR e useful for
bcﬁé RMhiRAbE of Ransiht RARS ebdPhagdd ?lﬁﬁ@@f‘r%%%tm@ #SRRPand thus
mechani cal barrier is tenporari | ost at such tines.

Thoe tremsninhof gaSERPSphgaeal rﬁl@sbmd@fe(ﬁEMé} | ux di sease,

VK o 0 €5 oo J5505 BT b Dty FRB{BRS Wherein

dicFR88 & addeidaht@wah 3/, R K Gabllonay) R HY |Pen2lg1mz :m Blackshaw,
759- 774. Because of their physi ol ogi cal and

patih g sh.ol998i dapnsiangfaviar eserhegeql sBligctes rejapion.

or new potent nd uR agonists and
aﬁ atﬁogﬁﬁg?ﬂgfza% display a high selectivity for nd uR

SphteYped . parti cul arly the Group | receptor subtype

The object of the present ntion ovi
CBheoookRE Sk Bile b Deredetingrey it va By Somah Being able o
IS
ol BE e %fg&%%“%o%%%%ﬁé%@p&?ﬂ%%%% 6%%%“5%1‘1”%&%% fimes.
CllheT‘MErmmg\/EBERD\’L gastroresopeped refbifx dikease,nybereinglefinedsy e

BN So RBI 5P e i RS i B
disease. Bailliere’s Clin. Gastroenterol. 14, pp. 759-774.
Because of their physiological and pathophysiological significance, there is a
continued need for new potent mGIuR agonists and antagonists that display a high
selectivity for mGluR subtypes, particularly the Group I receptor subtype.
The object of the present invention is to provide compounds exhibiting an activity at

metabotropic glutamate receptors (mGluRs), especially at the mGluRS receptor.



RL (R4 )n ~I1 MNNR3 (I) R, wherein 5 RLis
sel ected fromthe group consisting of hydroxy, halo,

wai2005m80363_6al kyl hal o, OC1 6al kyl hal o, Cl_6aP&yius2005/005201
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OCl1_6al kyl, C2_6al kenyl, OC2_6al kenyl, C2_6al kynyl,

0C2_ 6al kynyl, CO_6al kylC3_6cycl oal kyl ,

OC0_6al ky1C3 6cyc| oal kyl, C0_6al kyl aryl, OCo_

6al Kyl aryl, CHO, (SMRIAR GPTRE NQVENEBR O ON) ORS,
Cl_6al kyl 0?5 OC2_ 6al kyl OR5, C1_6al kyl (CO) R5,

OC1_6al kyl (CO R5, C0_6al ky1CC2RS, ~OCl_6al ky1CO2R5, 10

cn &l asmcé paHs, 1nmoa,auhmg¢|ls:y@mded ecogroryd NrEFdng to formula I,

S B e RS SRR oo

6al kyl NR5(CO) R6,R10_6al ky INR5((@),NR5R6, CO_6al kyl SR5,
OC2_6al ky1SR5, Cojy—6al kyl (SO OC%I_)GaI kyl (SO) R5,
CO_6al ky1SO2R5, semge_/Neﬂ

6al kyl ( SC2) NR5R6,

ocz 6al kyl (SOR) NR5R6RE0_6al ky 1INR5( SO2) Rehereit2_ 15

6t ksy gi\leﬁ%gzﬁg% E%Z%rﬁ%g%ls}(s}/l{lg:%s %%2 N@G@tmg}p@alkylhalo 0C;.
Nﬁs@gﬁ%m @peﬁm}’kﬂ@%ﬁm@%@kemcz fkdiyl, "@%@%Cz

SO03 and a b5- nmbered ring containin

i sedlopeh @em@m(yl(é@}é&@aéleb’lf @Gmftllﬁdcgccdebaﬂwhﬁo&ﬂlkﬁ@rﬂf OC€y-
h
HIRIAYE GO TR S EGHE ol COTR BERIBRSCLANSIORS oC.
qalg@ekmJgalﬂ@l(comﬁa)@walkymcmaalckoyémky@gﬁél, RENYAIkylCO.R’,
CI:Z 6al kenyl 6al kynyl nyl
B aniiSPes, GGy eTedryam, CaetoRiRY Btk INRRG, €1 co

%@@Wﬁ&%{%@%@ AT R PG

ClallGANRY(CCIRY RBy.salkyINBCO) R, ca IRPLIRS l@ﬂ@mﬁSR Co-

sl R Al oI k%oagc ﬁy%@;’géeﬁi ARAEBR,

C%)auga# P NR5( Cgi’gg 96a| KV W%Soz)w 0C,.
C@llaéNRy(BNRﬁ(COpNREﬂNR DA Qﬁﬁsaw@ﬁy)l@i&,

ORIy b e NREOR Tl INRU e R, 8825525

i
P 24301 ) S .S 9 S S o

CmPepradrytiNRIR BT R SRG 218D Pensiting/of§H 26§ and S.

P L PRI AR A o QR or Y AN R o T i, €,
galkylhalo, OCjgalkylhalo, C;.¢alkyl, OC;.¢alkyl, C,.¢alkenyl, OC,.¢alkenyl, Cs.
galkynyl, OCy.galkynyl, Cy¢alkylCs.scycloalkyl, OCy¢alkylCs.scycloalkyl, Co.
salkylaryl, OCq.alkylaryl, CHO, (CO)R®, O(CO)R®, O(CO)OR?, O(CN)OR?, C,.
6alkylOR®, OC,.6alkylOR’, Cy.¢alkyl(CO)R®, OCy.6alkyl(CO)R?, Co.¢alkylCO,R’,
OC1_6a1kle02R5 , Co-galkylcyano, OC,.¢alkylcyano, Co.salkleR5R6, 0C,.
6alkyINR’R®, Cyalkyl(CO)NRR®, OC,.¢alkyl(CO)NRRS, Co.calkyINR(CO)R,
0C,.6alkyINR*(CO)R®, Cy.6alkyINR*(CO)NR’RS, Cg.galkylSR®, OC;.alkylSR®, Co.
salkyl(SOIR?, OC,.6alkyl(SO)R®, Cy.alkylSO.R’, OC;.6alkylSO,R?, Cy.
6alkyl(SO.)NRR®, OC,.6alkyl(SO2)NRR®,Cy.¢alkyINR’(SO2)R®, OC,.
6alkyINR’(SO,)R®, Co.6alkyINR(SO2)NRR®, OC,.6alkyINR>(SO,)NRR,

...4
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6al kyl NR5( CO OR6, SO3R5 and a 5- or 6-nenbered ring
containing atons independently selected fromthe

waroespsewasi sting of C, N, 0 and S. R3 is sel eeceastewsnys201

the group consisting of H C(O OCl_6al kyl hal o,
C(O OC1_6al kyl, 5 C(O OC2_6al kenyl, C(O OC2_6al kynyl ,
C(O) CI:O 6a| ky1C3 6cycl oal kyl, C(O CI:O 6al kyl aryl ,

o oc1 6a| @Rﬁméﬁﬁ%h@iﬁ kIyE Iéci 92(3136 0Cs-
C(a@)y@@ (@@)@ﬁ NORS and(aq @a:ﬁ -18ethkeried GOR NRBRBNGHONOC?

6al k@R@&C%qR%ﬂ 4%\23} L 6al ky lé[g'qﬁ% C?ggﬁ;?and S.

ROs@elecd oyl SRR %@k@ﬁéoﬁﬂl RO RLLINRERE, C(0)OC1.¢alkyl,

OCl_ 10 6alk | NES( SCP) Fb
Ccf(g@g? PR s C(Q1 NrBC:-ccydpdisyl, C(0)OCo.

W ggﬁi&e nw 1@@3)@6?&%@(2@#S)R%Sgérsadﬁ}h&bbw

@) YO, akkyley b3 CQWOC&adlkﬂNRS ,8)(0POCHAkFI{GOWR RS, C(0)OC,.

Wﬁﬁy&ﬁé’&gﬁb @é&geal&gﬁ%ﬁgﬁﬁ4 @Qﬁ salkylSR®, C(0)OC:.
%ﬁg@»ﬁm% 8@?%81@0@(@ tXallf:ﬁ@('ﬂ'iﬁR@R C(0)OC,.
(RE G cally BYRUSO

M SRONRR®, C(0)OC;.

%@&%ﬁ@)@w@5%%%§5?®@%5¥1k%%@(&gy%nyl
cha % Ga?@hk(ydgglﬁg% 0%}@8@8@104142@@@5@_@0 salkylzérryle gz(rsl)(%%l

c@ﬂt}é@& AYSHE Rat G@cxcna@bmaﬁ@(sg@ce@ql@dcyano
SR Ge BHC R CRIOE, AR QP I, P SO% S AR G ORR”
neiNe:. 6@1 msmmsw @SDOCzéﬁkMBRﬁaﬂ?(‘S)%glaaﬁlasE@@)R , C(8$)0C,.
0 S0k GATIOC GHLBRE RN REAS) BRI RO, C(5)0C;

IR U, PRI GO

Ghetbkted|ridgTon@izing oadikybeom Cindépdridyht{yC©ldeBed from the group
OCL_6al ky ) R5, .C0_6al kyl CORR5, OCl_6al kyl CO2R5, 25
(fPI@’éFlR%P%égﬁoS%%OGaI kyl cyano, CO_6al kyI NR5R6,

fidg b ] Ikylhalo, OC
SRV R o B RATEEDa. g, o, o,

66"“”‘351]13‘@5@ GAKRS O3, @lé&]ﬂ? wmnywzﬁaﬂ(ywlsggz
L@/ 3%;%@3 6%&" lli@é‘é&g& @gqijlzoaﬁ(y ‘86 6&118<0Par3§ 0C,.

6 um SRADRERBR’, O(COIR?, O(CO)OR O(CN)OR?, C¢alk IOR , 0C,.
OC2 “6al Kyl (SC2) NR5R6, CO_6al kyl NR5( S 5
R o R o e O 0. B 0 ey CORRS,

B e RS Crel i A SR R 6

P@uymm@wsaoaﬁalkyl(comww Co-calkyINR’(CO)R, OC,.
6alkyINR*(CO)R®, Co.alkyINR>(CO)NRR®, CyalkylSR’, OC,.alkylSR’, Cq.
6alkyl(SO)R’, OC,.6alkyl(SO)R?, CoalkylSO.R’, OCy.6alkylSO,R?, Co.
6alkyl(SO2)NRR®, OC,alkyl(SO2)NRR®,Cy.salkyINR’(SO)RE, OC,.
6alkyINR>*(SO2)R®, Co.6alkyINR*(SO,)NR’R®, OC,.¢alkyINR>(SO,)NRR®,
(CO)NR’RS, O(COINR’R®, NR’ORS, Cy¢alkyINR*(CO)OR, OC,.
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6al ky1INR5(CO) OR6, NR5, NOR , =0 =S, S03R5, SO03R5 and
a 5- or 6-nenbered ring containing atons,

wonadspseedant | y sel ected fromthe group consi st Pag/ustoo©005201

N, O and S. Mis selected fromthe group consisting
of =0, (CR5R),,, and (CR5R6),,,C(O. 5 R5 and R6 are
i ndependently selected fromthe group consisting of

5 OCh 6al 5 & .
%Cgﬁd’y?cycl ggéky,lﬁﬁ kR OCH_ 68 g‘”%ﬁ@?gﬁk?%?% &yéa fn;lrrfbered

C1_6al kyl aryi
aing doatadniogrydms mdgpe@delﬁél seleicteddroph thergriven eensistipg of C, N, O
def,ined under R1l, R2, R3, R4, R5 and R6 nay be
ﬁi‘g ituted by one or nore A, where Ais selected from

tmqs W1OME] HOMSHS b cohsisthy dﬂ#ﬂ q@RﬁR 8%3)&@1& Q@WR%@@?D)
ro, oxo, C0_6al kyl cyano _6cycl oal ky
c& > angR e indepeisiently pelagted fr@@fﬁ@saxwmaqﬂ@img of hydrogen, Ci.

SR Sente) 3 B R 200 i, o,

Gﬂkﬁ&om- _6al kyl cyano, OCl_ 6al kylC02R5, Q(CO) ORS5,

TR 248 i iRy et Sy 1 NE I, B REGHR may be
%ﬂ’%ﬁ%@%&%&%@ At |‘%y1NR5§'>ﬂ]#)Nﬁ%%R6 esisngst

Cﬁi}rdro@al kydr6: S0 DpNRERG, 0@06%&5@&@8@%&!&1’&?&@3 6cycloa1ky1 Ci.

@frké' é‘%@%%ﬁ%@%%zMGal P@@S&%IRqCGO ea%{RE}ORS 0C,.

5@ Hymks@%)6ﬁ§ylsﬁ9£@£ S0, RO ICABE) R SRS 163880,0C;.

l'? er ed I‘I n cont al n| ng one or ITQI‘G ?t OJTB

|aau<e't£é®dienﬂ(<}09@Re@ sty BQRS Greelyl(EEHE; SRR eCr-C
AR E S B 6 St GONR RS 08 iy iED R R, 6C.
%H@M%O)Ré CoMRYINRICONRYT, € SIkPINRAGOINRR®, O(CO)NR'R®, Cq.

ph t
mﬁéy&‘ééifméa L 9@2’%@%’{%&%@& Sty GRGOBAGr

CI pi en(iS(f‘ﬂ@, 305 i ﬂerlrfm gg}f{]ﬁ5@2)§gﬁ‘$€@@éﬁ£g& (gbl)z{enéo

aanstSMmIRY, l0s. 6a11a3¢16(D)R§nOCE1gzﬂleﬂ(SD cmddeial od 6-membered ring
phar maceuti cal conposi

t ound a
mnﬁmmag one oF ml9§f‘eatPWSﬂ‘Hi§P?1}d§§ﬁ¥réﬂF°t8$ o f@ﬁ%@é@&ﬁf% of C,
%PS% di sorders, and for use in the treatnent of
neuro ogi cal dlsorders psychiatric disorders,
ghsttiabde mt gy i ,n’lalor di whilcle nsaramtegplabatwdm@ aoid B sinclusive.

stil furt ect. of. the inv nthee'

S veB SRectCABOHERR ¥ AU e BEpsPe el foppositons

t WA RYng @ﬁﬁ@.@eadléan fefecivetnnt SRR bR Bém Cl_?éuﬂuféﬂf&lﬁﬂa Iand a

recept or nedi at ed V\D 2005/ 080363 PCT/ US2005/ 005201
pharmaceutically acceptable diluent, excipient and/or inert carrier.
In yet a further aspect of the invention there is provided a pharmaceutical composition
comprising a compound of formula I for use in the treatment of mGluR 5 receptor
mediated disorders, and for use in the treatment of neurological disorders, psychiatric
disorders, gastrointestinal disorders and pain disorders.
In still a further aspect of the invention there is provided the compound of formula I

for use in therapy, especially for the treatment of mGluR 5 receptor mediated



di sorders, and for the treatnment of neurol ogica
di sorders, psychiatric disorders, gastrointestinal

wdizesrodexss and pai n di sorders. A further aspecPCofUSdws/005201
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invention is the use of a conmpound according to
formula | for the manufacture of a nedi canent for the
treatnment or prevention of obesity and 5 obesity

' rdldd HifMic di sorders
Bl AR bl BRBmeREo ol el ARG gRFHRGe disorder
tgiaetrcﬁlﬁ&sﬂlﬁaﬂ dgoﬂieessaﬂd)paandismdmsl i cations associ at ed

g‘melgé tashpﬁF‘Qﬁr,}é ng)té/ggt%}nailss Cl%i;?@%gf,cgfeqpéﬂr\{ ?gclog %Eou‘fi?ggulsa I for
lele honitb@rd ofadjlqe&@&‘mérﬁtf&r B el Rhit bSH@védtion v obesity and

preparation thereof. 10 These and ot her aspects of the
mbesientelate/emlitoms sasevalkasdraating eatingghisasders byarhibition of

SRR RS Pk 200 e B HY R e e ERF SRR,

Rh&¢RER. compounds exhlbltlng an actiV|ty at
net abotropi ¢ gl utamate receptors eci al | %/
dn anpihenaspadt theel@@gttwherggs ]grpgtdéé pg&ew r e preparation of

definitio n
bl BhufTabd E ERIRIUEE HeodIn AAFERARCY fRIoRY
avidsel and etherf asgedtdbf the pmentonbmtmndeer ddsobed inagreatératetail herein
in this specification a group is qualified by

9pd9®i nbef ore defined' , “defined hereinbefore’ or

“defined above' said group enconpasses the first

occurr E‘ﬁAmﬁ) DrRgestrIdRIONTHEPPRBEERRED BSBISDBVMENTS

and aI e other definitions for that group. For

t he avoi dance of doubt it is to be understood.that in

t Tlhsolspm@uf thiequeseohinvatia is ippieyidesopmprRt GhEURngan AGiyity at

n%lg QOEOFB%EB% oz{ta?ec%%r E O{l/]tlx ?‘)B aj,%cﬁ‘llgf%{ the m gguRgS (r)er<r;§ptors

| DistddDekAs gre\WRfinRioBs SERAGRIUL }Ddrm!s sis¢dm thesegiicatiof zaed dpims to
the group to which the subscript 25 refers indicates

tmrlbm@w@i’%w ipgendigBent . In this speci fi cati on,
retﬁg’ \%1 é.r%g o?tdgl%{tvﬂ 3% Ré gﬁde%&!%ﬁ \%Mére ih B %‘éﬁicatlon a

£7a) branc aln a yl groups "and may
bg!roub llﬁ qu'aﬂhﬁedh by ‘hdreinbefdret defimed hydefined hgenbaforgraypgefined

naliﬂé’ﬁ? §yﬂ|1d gﬂmg g{ﬁ,‘fg;flpallS%ebSu fg% %iwt %ccﬁlglan %leryﬁéééhdﬁ&‘g}?n as well as
Jkﬁ’%h ’alcltogg%% er dE?i‘ﬁltio%E %r@ﬁat%%diy has 1t 0 3 car bon

Foms an be nethyl, ethyl, n-propy
i mepwold&c\«t\@fﬁeaiﬁ/ms@@b@umrstmmsmgz@wﬁcatlon ‘C1¢’ means

a carbon group having 1, 2, 3, 4, 5 or 6 carbon atoms. Similarly ‘C;.3” means a carbon

group having 1, 2, or 3 carbon atoms

In the case where a subscript is the integer 0 (zero) the group to which the subscript
refers indicates that the group is absent.

In this specification, unless stated otherwise, the term "alkyl" includes both straight
and branched chain alkyl groups and may be, but are not limited to methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-
pentyl, n-hexyl or i-hexyl, t-hexyl. The term Cj.;alkyl has 1 to 3 carbon atoms and
may be methyl, ethyl, n-propyl or i-propyl.
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In this specification, unless stated otherw se, the
term"cycloal kyl" refers to an optionally

weurbwstoseass ed, saturated cyclic hydrocarbon ri ngCSRUSR@®EN005201

The term "C3_ 7cycl oal kyl" may be cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl or cycl oheptyl.
In this specification, unless stated otherw se, the

t B this spbdiAKation MielbsichesePotBrvwitd, #he0Bim ScRilodik AN &4TeM to an
al koxy_grou Cl- 3akkoxy may be, but is not limted

ts @ptﬁai@ﬁl_%b ﬁl%ésggﬁ% sgturatqe ?4059 bx@rogarbop png p}tz:@tgm. The term §Cs.
S RSEISEhAbe HOGRSA. GRSt G ppvelohepst

t I thisspedfiédtival wdoss stedstheitiad, €tk i €alkbse, inthded Bsthstraight
d._ " hal ogen" rraai{ be 10 fluoro, chloro
4

n h | oll a 2 X y br Orm
o?rabr%@eg plkoKR BEOWs e i8AY, by Rpis gt limited to methoxy, ethoxy,

Of RS IS By i- term "al kyl hal 0" neans an al kyl group
S o Ch s aubst Tt ed wi th hal o as

dbsthisi Spedﬁed:ninmeuﬁl&'&sestated othet'wide, Bz teyrh Ffbdmal” magybe a saturated or
incI}L_;%et ‘?‘rEUt is not limted to fluoronethyl,

dF s FehBYMY 1, trifluoromethyl, fluoroethyl,

did ﬂhﬁ%ﬁ@ﬁﬁ&ﬁﬂon?ﬁnl@é’s@@éﬁ S hwisel AR tefh Phal®Tdnd Umlogen” may be
6al kyl hal 0" may include, but is not limted to

f fluerposhdetaokspmoditfipdwr oret hoxy,  tri fl uor onet hoxy,

f heXy: ifl hoxy. hi i.ficati
o B3R b A EEE SRR el BNGRBE Hhfa T
bgiolap a¢ defir@htabond) dviistarchbdirgbaivithdlalemydesgtdrbovel MEhe term

term” C2-6al kenyl " refers to an al kenyl %r oup. . havi ng
2" CerabicylplaygRainghisle bt ionet lispited e flustnsnehyodidlyiorompmthyl,
j APy j alhyl «
orasBimet, By il o ey ® it e 0
peatityélmld’ may iehrieebytlis aotdithedtoyluordmethbxys difluoromethoxy,

specification, unless stated otherwi se, the term
"E{}fﬁ&?m@tﬁ‘i’*}’eﬂ%@t éﬁ’i‘i’rg{ FPtROXYand br anched chai n

At e AT OHRS; udlB& AL AR, K im PRXERAE” ThdhRied botg straight

carbon atons and one or two triple bonds,” and may be,
bartd branched chainiatkedyl groepsh Fhy kermpitapaltkgyyl” réfsrsiatapaildenyl group

ming s PR Pl ni e PR Al holi B ey, o Y fonot
I Bin@E@ td AnANalOA! hroPatyyi-propdsi, i bukingt iPARREY, Cldtgl, éntenyl, i-

bi cycli ¢ hydrocarbon ring system containing at | east
opeitenyheed hexgpdld aromatic ring. Exanpl es and suitable

NGRS B0 508 ab I+ RIRN: B e s
t Mdsbranded theaiabliony] golss Ths taie,-glierihseng L e 6 bafbon atoms

"heteroaryl™ refers to _an _optiognally substituted
n¥HRIPALItYO &iiplpibeyds, ped X Redhuisent linpiteg 19 pityapd. propargyl,

C&ﬂ&ﬂlm-&ﬂyﬂl, pe%tynyl, i-pentynyl and hexynyl.
In this specification unless otherwise stated the term “aryl” refers to an optionally
substituted monocyclic or bicyclic hydrocarbon ring system containing at least one
unsaturated aromatic ring. Examples and suitable values of the term “aryl” are phenyl,
naphthyl, 1,2,3,4-tetrahydronaphthyl, indyl and indenyl.
In this specification, unless stated otherwise, the term “heteroaryl” refers to an

optionally substituted monocyclic or bicyclic unsaturated, ring system containing at
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WD 2005/ 080363 PCT/ US2005/ 005201 | east one heteroatom
sel ected i ndependently fromN, 0 or S. Exanpl es of

woOhets@mseasyl " nay be, but are not linmted to tRCOS206/005201

thienyl, pyridyl, thiazolyl, furyl, pyrrolyl,
triazolyl, imdazolyl, oxadiazolyl, oxazolyl,
i soxazol yl, pyrazolyl, imdazolonyl, oxazol onyl,

tl@és@éﬁé Hé’twoatoh?;tzél@l&i Mheﬁéﬁﬁeﬁtfy ﬁ&h@l Qb ¥t §. Examples of

benzoi m dazol yl benzooxazol ﬁ
t“Getendaydly’ ouayi taazbut(ﬁyglnotd}amted tot 1ophene thienyl, pyridyl, thiazolyl, furyl,

ST FPUSL SRR AP RO oK

| iF i garo iy, loﬁiﬁiolon}@,ﬂhﬁﬂbbﬁw teivbolyl ziﬂcﬁhﬁildta@ylyﬂ Cb)éhzmmldazolyl
pyridyl, imdazopyridazinyl, oxazol opyridazinyl,,

tbﬁnacmaéglyl iteferhy iptriagalopytidyniatrahydiotrigzelopyrimidinyl, benzofuryl,

SRS FRE PR SRR b

(ﬁiabwllopyi@dl}dﬂihiayblopym@lﬁpyridyl dmsddzepyridaeityl, toxatologyridazinyl,
attache he al kyl. group to an aryl, heteroaryl

dntpzelpp BIBUYYli n this specification, unless
Sthahid Q&H&{ti@hsﬁﬂestsﬂ%té@&ﬂénﬁ% BHQEHE AR MK, “ﬁﬂ(fyﬁ{e&roaryl »

to an optlona1 y substituted, saturated cycll
hayrdlr iaﬁardmtoatkyh@ r@”ylstomubhtetuemtﬁhain@a@ched)m thealkylgroup to an

car{’)gln atorIB a 1relg ced wth heteroatom The term
PIGE]ALY 541 kYT 02 5% §'RMP-udes but is not linited to

P thR!spediNeatiohShkladR et af d)’th@rﬂnsd et tafy dhatlot NbARE, refers to an
pi peri di ne, piperazine, Bhollne t.hi onor phol i ne,

t‘attmhl}ﬂ B@ﬁ?ﬁ@ﬁiﬁ satu@tqdaqyyhe Ydroeashemping pystenp pdierein one or more
Iﬁ%!%r at 'a%mr? Al {egﬁat%eé (v’i‘ﬁl%%te%aﬂ%""‘@% télﬂ?“ﬁeﬁ{rg&ycﬁoalﬂf ”

al ni ng atons

Sﬁbﬁﬂ&ﬁﬁrtﬁﬁ ﬁéﬂliﬁ;ntd& to@yﬁbh&ine, tetrahydeforan; tetrahydrothichbheR€)
het ercaromati ¢ rings as well as_ carbocyclic and

hRIp e GBS AP gROTPh nen thigrporpholng, LHOPHARL i al |y

S nsat ur at ed. Exanpl es of such rings may
é{r%ﬁgﬁm l’y_rdrfilot limted to furyl, isoxazolyl,

| Bothlyi spzafiydtionpwidzss! sydted pb}xelamismghle terpy R0 I6ylh¢mbered ring

Fanutigine Heridprepenty SAAGRIl O I iR grometc and

t ﬁét%&%ﬁ‘ﬂatw'fﬁfg@ QQ{NEH ¥b caBbBRIIBALE lﬁbtero@?ﬂﬁfﬂnﬁ@é' wh#h may be
pi peridonyl, pyrazolidinyl,” pyrazoliny rrolldlnyl

psaturatednpdrtialiyesaterhtgd oo pysa@pryﬂed Examples? ringg may be, but are

R&Q@@%ﬁwﬂeﬁ%dzﬁ iooRBERh, oBPS RN AE e 1,
PR ZirAN Ci)yrlﬁ Primidye| pyelyl] Midzetlyl, aménplx imdagolalups

carrying gKBLbstltuent and may ., or be art of
gmdp@hdmnd,l ipddarglinguitriapelyl. m%@@awﬂ dnpqaf%@d» RIWH dyl,

| ﬁl‘gg g h(inafx,)é%az&h 99 %gka%éﬁnylaﬁrgdlﬁﬁnyl W‘E&p )féff%%&iﬂoﬂﬁanyl
thiomorpholinyl, phenyl, cyclohexyl, cyclopentyl and cyclohexenyl.
In this specification, unless stated otherwise, the term “=NR>” and “=NOR>” include
imino- and oximo-groups carrying an R’ substituent and may be, or be part of, groups
including, but not limited to iminoalkyl, iminohydroxy, iminoalkoxy, amidine,

hydroxyamidine and alkoxyamidine.

10
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WD 2005/ 080363 PCT/ US2005/ 005201 1In the case where a
subscript is the integer O (zero) the group to which

woheososssri pt refers, indicates that the groROTIUS2005/005201

absent, i.e. there is a direct bond between the
groups.In this specification unless stated otherw se
the term"fused rings" refers to two rings which

I gge @Hé@g@u%cﬁ?F is tRe Il gtep 0 %ze?@ﬁ&h fskmpttb S¥hichHhe 88Bscript

stated otherw se term dge” neans a nol ecul ar
fefexgnimdicates that Hiengrogp rabsant, | lma ﬂ@r%ltS@rﬁhferbOIél bedyveen the

% Lﬁ?? rlﬂg nqniep%tg&icaﬁmn Bl?eleﬁsrsl?aévt?tgs rvxg ‘(th"é1 té’llrﬂq‘%%setdr}ﬂ’?gs” refers to

Fmﬁfch%ﬁaﬂéflecdnﬁﬁ&mhﬂoﬁﬁ rel at es to conpounds of
Forrru RL (R4 )n MNI-\ NR3 vvhereln 10

mthlssmﬁ@@tl@rd unfegsrsteted ogheswise b gqr@t |bﬁ‘&g6f mgaRs g splecular

ggfgfl c?ﬁtglatn% laCL ‘ﬁ?&rg %&?{Eéﬁf 1ilcf5 @«L&%‘l &ﬁ'{nscetrs] ;c/wo remote atoms

@a@@bkﬂlﬁsfformﬂgeltheﬁai loyn}dyphéﬁxsﬁfahskyl c3 GCyCI oal kyl ,
OC0_6al ky1C3 6cycl oal kyl

é%neke}mtmd{ment@ﬁ@e ipyeyiieg relefe Gal 3 @ré%%ﬁ%m‘ﬁb\o OR5,

Cl_6al kyl OR5, Og2_ 6al kyl OR5 1 6al kyl (CO) R5,

OC1_6al kyl (CO) R5\_CD_6al ky’;;?& , OCl_6al kylC2R5, 15

Co_6al kyl cyano, , NGB | (63 ky 1NR5R6,

0OC2_6alky1NR5RS, 6al kyl (\COf NR5R6,

OC1. 6al kyl (CO) NR5R6,R200_6al ky 1NR5( CO) RévhefiR_

6al kyl NR5( CO) R6, C0_6al kyl NR5( CO) NRSRS, | kyl SR5,
ss@lb«ycmp@ thegroup cemlktwg(qf%»'FEQXYd@QOGEFR [ ﬁg?o 0C;

@gl,kpg@q %E%@@@%}Eﬁ kY L3REP 0 alkenyl, C;.calkynyl, OC,.

cal %ﬁfl',\g%&aﬂ@@ N?filgglkggl(ﬁédshu@m&@ﬁmalm Cpgakylagl, OCs.
barlG GRS O GRSROR > @53&%5%% Gy IOR’, OC;

géﬁimn%ﬁ@ﬂ‘%@?%@@é %, Cy LIRS0 G icO

rrenbere r cont alnin a ons

i@}péan@wm |QCselkgidtyeno, f(l‘o(zﬂﬂdyﬁﬁ&@ﬁf 00p2-cadkd Rn&tlgf C,
Gy R Serealiy | CRARECRE R R DYR R 'hzl?o

%@@1{{%&{%‘5 Q:&Qkyﬁﬁt%@b)mG @@waSR%@?Aaﬂq@m&R

Q@l@asmnt@mywusm&{ ,Co@@ﬂsyl@é)zkyd QG- @ﬁsyéfp% k- co

M&W@%”"@W Bl LSS G

RO RO, GUIANISTERAR’,
1 6a| k 6ag }% Cyano 0&2_6al ky| Cé(ano
C(@@Mk , NR’OR”, Co.galkyINR (CO)OR
6alky1NR5 (CO)OR(’, SO3R5 and a 5- or 6-membered ring containing atoms

independently selected from the group consisting of C, N, O and S.

R? is selected from the group consisting of hydrogen, hydroxy, halo, nitro, C;-
galkylhalo, OC.¢alkylhalo, Cy¢alkyl, OC1.alkyl, Ca.alkenyl, 0C;.salkenyl, C,.
salkynyl, OC,.¢alkynyl, Co.salkylCs.¢cycloalkyl, 0OCy.galkylCs.scycloalkyl, Co.
salkylaryl, OCy.galkylaryl, CHO, (CO)R®, O(CO)R?, O(CO)OR?’, O(CN)OR’, C;.
salkylOR, OC,.6alkylOR?, Cy.6alkyl(CO)R®, OC.¢alkyl(CO)R’, Co.calkylCO,R’,
0C 1.6alkylCO,R?, Co.salkylcyano, OCs.alkylcyano, CosalkyINR’R®, OC,.

11
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Cl_6al kyl (CO) NRSR6, OCL_6al kyl ( CO) NRSR6,

WQaRBABIFINRS ( CO) R6, OC2_6al ky1NR5( CO) R6, PCT/US2005/005201
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C0_6al ky1NR5( CO) NR5R6, C0_6al ky1SR5, OC2_6al kyl SRS,
Co_ 6al kyl (SO R5, OC2- 6al kyl (SO)R5, C0- 6al ky1S02R5,
ocz 6al kyI 802R5 Co_  6al kyl (S02) NR5RS,

560K yal 5 6
6al a,leRS W kylhﬁsﬁﬁgﬁ@ﬁg’%ﬁ% s ChlellyINR(CO)R”,

002,- @ﬁi}’ﬂ( 20- 6%@&\]@@@(33.11(}’181{5 Co.

é@ﬁ%g%lgﬂ&% gﬁngﬁ)(l)rg%cgrﬁgl Yy g con%}‘élnm at o
R LR

oaplmlN&(@@& GRS O RO IR CSONE R

8%%)% R By R s P 0K W a1

_(61&1 @Rl F5;R°Cna) )aC‘EZbr Ga’hmll)e{kr@dm% containing atoms
op%r@eéeré SElrEToRIRET s Ry BSBARRS OF BR800 o2
§ l@i@xlf‘%R g?&@ &yhséﬁhgufiﬁpé@@ ﬁﬁ@lhalo C(0)OC.salkyl,
L O)OCh=s salaeme@mz G@tmﬂc@(@moﬂaﬁs )M@R@lkyl C(0)OCo.
&%@y%%rgmémézy@@ NrEhBE. RN, CP BIkvICOR’,
6@% 00" 9@»9%5 aG&é?g@%ﬁg@:ﬁw fuboocceaﬂkﬂmomm C(0)OC;.
CeBD0 RADRA ()6 s TR O B I egIaISR’, C(O)OC..

%@%@%ﬁ@mkﬂg@gﬁéﬁ l@@@%RSR" C(0)OC,.

lNRSRWz BUSINRYS 6N REGONRERRS, C(0)OC,.

CaRyDaR’ S
C( i mz 63' ¢ Nﬁ%ﬂdl 6@%‘%%@3§g@§§51 C(S)OC;-galkenyl,
8?@)%%%%% §@%§,§§%@3§% i@ﬁ%lkylargl C(S)OC..

CRyIOR®, CEDKysAIRB(OR’ ;\R@;@cl(éﬂ@m c(s)oc1 6alkylcyano

T A

Fsgct 1. DaK Wmomﬁsw)@cq alfeylSR?, @(520@1 §11k}2158(5§‘1{5l S(S)OC1.

ed from t he group consi.stin

IS OMRE, 6850 a0} (SO A DR abd IR BOABT, CHOCs

RSO NR R B R ST ARV TeoRBRE Wl bs- or -

Cﬁ@m@@fe&%ﬁ@%oﬁﬁﬁh%()h& ¥t mofeht&rab kide twlentlﬁiﬂected from the group
6al kyl aryl R5, O CO R5, (XCO)(RS Q( CN) OR5,
Caorsistirg POREN, @cazld Sa6al kyl OR5, C1-6al kyl (CO) RS,

O SR SR b L.,
OgaRyBiad 16y NRERE, OCilgalkyl, C,. 6a1kenyl 0Co. 6a1keny1 Cs.salkynyl, OC,.
salkynyl, Co.salkylCj.scycloalkyl, OCy.¢alkylCs.¢cycloalkyl, Co.salkylaryl, OCo-
salkylaryl, CHO, (CO)R®, O(CO)R’, O(CO)OR?, O(CN)OR’, C1salkylOR®, OC,.
salkylOR?, C1.alkyl(CO)R®, OC1.alkyl(CO)R®, Cy.salkylCO,R’, OC.6alkylCO,R’,
Cosalkyleyano, OCs.galkyleyano, Co.alkyINR’RE, OC,.salkyINRR®, C;.
salkyl(CO)NRRS, OC.¢alkyl(COINR’R®, Cy.5alkyINR* (CO)R®, OC,.

12
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6al kyl (CO) NRSR6, OCL_6al kyl ( CO) NRSRS,
C0_6al kyl NR5(CO)R6, OC2_ 12 WD 2005/ 080363

weCHsW8ewee5/ 005201 6al kyl NR5( CO) R6, PCT/US2005/005201

C0_6al ky1NR5( CO) NRSR6, C0_6al ky1SR5, OC2_6al ky1SRS,
Co_ 6al kyl (SO R5, 0OC2_6al kyl (SO R5, C0_6al ky1SCR2RS,
OC2. 6al kyl S2R5, Co_  6al kyl ( S02) NRSRS,

SR I O IR o .
cNaa:nyKsowﬁ m&(@mx Copalk p@,cz e@thztswﬂéR@o

RERTTCRBR R RE) SRRSO MR IR BT g PR BOLIRTE OE 0, e
[ IRGTNRTTE ©) YR’ ey @u@mﬂswmémw sy IR D HNBRE, he

sel ected from

gr OU&&Q)OE‘S' st ' Rnd\n%foll@c {s@kzylhg%) E@MQI}@R( E%BR6) mC( O) .

cﬁor%(gﬁ\]ﬁng R rogen d?]usys Eﬂ@@b&ng ?E f%-ﬁfeﬁiﬁ%red

Gang/eontdinial ki;dms 1MEbeﬁde_mﬂycselelc§dd frdﬁi tiadriayp earyﬁishng of C,N, O
OC1_6al kylaryl, aryl, and heteroaryl. Any Cl_6al kyl,
1S or heteroaryl defi ned under Rl, R2, R3, R4, R5

apds %ect eggﬁthég g icbHdigighdvr =Q§‘G{C‘RﬁRf§D fagld fGRm&@(G)

IS Se omth group COﬂSIStIn dr ogen
Hrdarab®’, arb andepensiently selmt@d from the gr@lp@pamimg of hydrogen Ci.

R B L D A e O Y R By, any,

Rbrtdyh GRS, OC2 ~ 6al kyl OR, CL_6al kyl SRS,
OC2_6al k CO R5, O(CO) R5, |
Ganwi@@arymé@;%mryl %fme)éamrégfql% 9?%%4%4 “R¥and R may y be

SR B o s

dr6), NBRRGitroD6R0, Catkgl dypdd\RE (AIYIRE scycloalkyl, C;.

sirSank by
% of mr‘@%‘é’ oS YL N PN NSRS, o,
%%?@ﬁggﬁ%%&%ﬁgb@ww @C&)é%%'?@ano OC;.

6@1111@@0 x:resmgn ° @Ckyl yEORR, ', CrRlleH0)R] SIRFBRAKY. a

- I co

PR aeDeP R e it alteh ol iRUR AR B8R oc

22 1@1@@@51{5 co\/f,%ndyﬁbkﬁcmgké &6a&y1m5(90)m5mﬁ ld(e:O)NRéR"’ Co.
an |nteger etmeen QC usl ve. r ef erre

saa!ﬂsé(tS(bbNBd%er OGhdakpf SOONRIRS Go.calkaINRESQ)RA Whi-ch n
AU RSB ng st e B SR R QG RS AR R
i O)}%'ngl %'@kﬂ(@m()@kﬁﬁﬂﬂ@m(@ﬁ% B akdsympéred ring
containing one or moré atoms independently selected from the group consisting of C,
N, O and S.
Variable m is 0, 1, 2, or 3, while n is an integer between 0 and 8, inclusive.
A preferred subset of compounds of formula I are those in which n is 0. In this
context, R® preferably is selected from the group consisting of C(O)OC1.salkylhalo,
C(0)OC.6alkyl, C(O)OCysalkenyl, C(O)OC;.salkynyl, C(O)OCy.alkylCs.
scycloalkyl, C(0)OCs.ealkylaryl, C(O)OC .alkylOR’, C(0)OC;.salkyl(CO)R’,
C(0)OC 1.6alkylCO;R?, C(0)OC.galkyleyano, C(O)YOC,.6alkyINR’R®, C(O)OC;.
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30 6cycl oal kyl, C(O OC0_6al kyl aryl, C(O OC1_6al kyl OR5,
C(O OCl_6al kyl (COR5, C(0O COCl_6al kylCO2R5,

wae@sO66al kyl cyano, C(O) OCO_6al kyl NR5R6, C( OpOC1S200%/805201

WD 2005/ 080363 PCT/ US2005/ 005201 ~ 6al kyl ( CO) NR5R,
C( 0 OC2_6al ky1NR5( CO) R6, C(O) CL. 6al ky1NR5( CO) NRSRS,
C(0) 0C2_6al kyl SR5, C(0) OCL_6al kyl ( SO) R5,

R Sy TR FBREEG RW?QF&%&?%@“’%&E

(QCO))mmkyISR ﬂﬁ@ioéaba&ylm ROC laﬁlgyhs (OYOC;.

S5pb
ARERRRaBR Ry B R R R HGCE A TR opp
OINRARE, B(0)DY. &all@ﬂNRéQ(HD)IQR Rl 4 §- @(6Anembetdlring containing
O OC0_ 6a|ky|ary| O o1 galk yl OR5, and
(e OF FFS Sl RPMSTEY SERERS ROBTALE SFPUPRONFiSt mﬁ/m O and S.
e | 5
e
CﬁNRR&? 10 C3_7cycl oal kyl, Cl_6al kylaryl, aryl, or

@C

het rhod | |

.1{; ofteR &w e@s&aﬁfp&ﬁ%ﬁva@l#@?ﬁsﬁw@%@m@p 6"’1%@!19/& is
he iy oa‘ﬁ'ﬂﬁﬁéjfe L RS 1s§;§efel‘a%l}hﬁt QhAaRY lis ﬁ)l@f&i‘tﬂy h@dkogen, Cy.galkyl,

ou S | hi s context inc but are Ot
Icanmycédalkyi CZeaJksaaryl ary, dr-hejerpatyl. ; Inzon@r?mb@dtmwmﬂ is C1

el fgt” T g P B R e B ey, A CGUIR Y odents, R

qoRediABA! Pré¥érrdd1RtérBNEN bicdBs [Iﬁ‘t!hﬁst @nteat foRide bt aneinoglimited to
exenpl ar’y conpounds of or mul

42-|[ 3 ol Ggl}’ndﬂa phandyd }M@TYM% ﬁWﬁ -tragal Jdpistll othetar bo
acl
A%?lﬂpdﬁﬂeé%% élafl %teﬁ | tselnpgl the most g)qrefe]rrecar boxyl i ¢ aci d

abyimgt erﬁﬁécﬁﬁwnts of the 1nvent10n relate to the following exemplary compounds of
4-[ 3- ( 3- Cyano- phenyl ) - prop- 2-ynyl | - pi per azi ne-1 - car box
yiorguladi d” et hyl ester, 20

2‘ . g;ﬂ;l ['3'}@ %Mbropﬂlﬁﬁylg PO IR RBp@42iRE1 LeafREDHRX Hdill €itE béler,

4- [3-(63°Whylhmy Wybmewmp -Rearbyriyllicpicidentlapd iester.l - car b

oxylic acid ethy

4 [ 4 [(34-3§/3§\I|‘8 pglelpylh T8FW- %—p@m-lp}geﬁ%lbe kcg,rr]i)yﬂh o8 cb% ?tggl ester,
gfa?t}ﬁ illgpr@gﬂytﬁf‘lﬁﬁybera%%ﬂtcarboxyhc acid ethyl ester,

-[3-(2 uoro- phenyl ) - pr op- 2- ynﬁ - pi per azi

- | 4e 3F(Bd§dy1hpxy—ah¢rwl)epﬂ¢yi-2-ym5]-p@p@,zme 1-carboxylic acid ethyl ester,
E!

- [

-1 -

Cé %Xﬁlﬁo%'ﬁgﬁﬁflay -p?o #)é/%l?f] %?pe%a%fﬁ'é’ lﬂcafﬂo&?ﬁ@édl@ ethyl

3- (&t&hl or o- phenyl ) - 1- met hyl - prop- 2- ynyl ] - pi per azi n
carboxyllc acid eth
4-[3-(2-Fluoro- 5-methyl—phenyl)-prop-2-ynyl]-p1perazme -1-carboxylic acid ethyl

(D-b(D-b(D-b

ester,

4-[3-(5-Chloro-2-fluoro-phenyl)-prop-2-ynyl]-piperazine-1-carboxylic acid ethyl
ester,

4-[3-(3-Chloro-phenyl)-1-methyl-prop-2-ynyl]-piperazine-1-carboxylic acid ethyl
ester,

4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine-1-carboxylic acid ethyl

ester,
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ester, 30 4- [3 -(3 -Chloro-phenyl)- 1
-ethyl - prop-2-ynyl] -piperazine- 1 -carboxylic acid

wetmslososst er, 14 WO 2005/ 080363 PCT/ US2005/ 00BLDAIS2005/005201
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4-[ 3- (3- Chl oro-phenyl ) -1 -isopropyl - prop-2-ynyl]-pipera

zi ne-1-carboxylic acid ethyl ester,
4-T1-tert-Butyl-3-(3-chloro-phenyl)-prop-2-ynyl]-piper

azi nepsl 3CehIBRXPhdn§1)aC sBproBy Piop €8 1] ine-1-carboxylic acid
oy DM op 1 pperazine- Larbory o

e- | - caethplksskdrc aci d ethyl ester, _ _
g;;ﬁ@%ﬁ:&g&g?;}-@?—% %ogfpﬁ‘éﬁ%}}’)'-ﬁra;?}ét-yﬁﬂl]'-Bi'p%%%%%l 1&irbo§Re eid
4- [ 1- ( Sth$hds@dro- phenyl et hynyl ) - 3- net hyl - but yl ] - pi per azi
ne-1-carboxylic acid ethyl ester, 10 ) o

4- [ B-Bel@z¢Nessrpkanpr L-Bheuyl-prpo?-ynpidinarazing- bysarboyiq gcid ethyl
pi per aégt%ﬁ-l -carboxylic acid ethyl ester,

4-[3-(3-Chl oro- phenyl ) - 1- cycl opropyl - prop- 2-ynyl ] - pi pe

r azidag~(3-Chlobwplydnytetigaiyt)-butylivpipeesdier | -carboxylic acid ethyl ester,
ﬁ;,E()1;1[-fﬁ(s?éﬁﬁ?@@ﬁ%??%@%ﬂ?ﬁﬁ%{ﬁ%ﬂ% iRt A2 o y1iS Beid cthyl
4- [ 3- (3st&hl or o- phenyl ) - 1-t hi ophen- 2-yl - prop-2-ynyl ] - pi
perazi ne-f-carboxylic acid ethyl ester, . _
4- [ 3-[13B SyboxynetheiiH(B-chlarhiphpngrp8epyR-ypyipigeraaing-] -cpiboxylic
per azi ne- * jcal boxylic acid ethyl ester,

4- [ 3- (XM 8%heny! ) - 1-f ur an- 2- yI - prop- 2- ynyl | - pi per

azi '113[ﬂ-(ﬁ@hﬁ@dﬁlﬁhér?l)a}"«E%loﬁ@pﬁtﬂ}}éb- esity®]-pipérazind- 1=¢asboxylic acid
- Chl or o- phenyl ) - -ethyl-prop-2-ynyl] -piperazine-
- car bosthyl estegci d tert- butyl ester,

1pl[ 24;5 6lgggﬁgl%?&bﬁ@n%’wﬁll))ﬂyf):ﬁeBWj-ioﬁ)repagin%'— ly-géﬂjblmylic acid ethyl ester,
4- [ 3-(3B30hRE@pRs Y] -JhidplehiDt Fpop - Zapl Pyipkraping el-eatboveylic
-1 -carboxylic acid 25 isopropyl ester,
4- [ 3- (acidistiyid estefheny! ) - 1- et hyl - prop- 2- ynyl | - pi per azi ne
-l - Cﬁf3t-’83)5@Mo?o-ﬁﬁérgrl)pf-ﬁﬁéﬁghen-eﬁgfﬁﬁmp-2-yny1]-piperazine-l-carboxylic
acid ethyl ester,
4-[3-(3-Chloro-phenyl)-1-furan-2-yl-prop-2-ynyl]-piperazine-1-carboxylic acid
ethyl ester,
4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine-1-carboxylic acid tert-
butyl ester,
1-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine,
4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine-1-carboxylic acid
isopropyl ester,
4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine-1-carboxylic acid propyl
ester,
4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine-1-carboxylic acid
isobutyl ester,
4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine- 1 -carboxylic acid butyl

ester,
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4-[3-(3-Chl oro-phenyl ) -1-ethyl - prop-2-ynyl]-pi perazi ne
-l -carboxylic acid isobutyl ester, 30

wWa-2pB/08@36&h| or o- phenyl ) - 1- et hyl - pr op- 2- ynyl ] - pPO@UE2008605201

-l -carboxylic acid butyl ester, 15 W 2005/ 080363

PCT/ US2005/ 005201

4I [ 3-(3-Chl oro-phenyl) 1- et hyl - prop-2-ynyl]-pi perazi ne

-1 - £34 POXYN416- e 3%111 bRt ¥4in€3L@Fhoxylic acid 2,2-
T R S e P AP ER byl a2

-I -cardunx&ﬂyl prowlcttqrgntyl ester, 5

2 T AN SRR e B ARSI 84L ey

4- [ 3- (e3refh! or o- phenyl ) - 1- et hyl - pr op- 2- ynyl] pi per azi ne
-1-carboxylic acid phenyl ester, 4- S

- 01466316315?;%9+911en§[1)-.15qth§51fpr9p ami]ympq:rpzmg-l perboxyHe acigd 2-
- car bgx enzyI 10 ester,

4-1 3- 6%5%%¥%%%ygﬁgﬁy|) 1- pyri din- 3- yl -prop-2-ynyl]-pip

er aZJ[BLQSJG}ﬁ@bqﬂiéM&II)-Q @h\}'lq)roprtzl'}yiyl]qapﬁﬁzlne -1-carboxylic acid phenyl
3-(3-Chl oro- phenyl) 1-(2,4-difl uoro-phenyl)-prop- 2-

ynyI ] CST@Lper azi ne- - car boxyl ic acid ethyl ester, 15
I
S gy amagsz it

I
]4 [ 3- (e3techl oro phenyl ) -1-(2-chl oro- phenyl ) - prop- 2-ynyl

pi per a2| et hyl .ester C
- PaRE S anlgpahsneiyrsyiing Suaiges g R tipiiyane yropsoayfc acid
ne-| - capexytic acid ethyl 20 ester,

4-[ 3- (3-Chl oro- phenyl )-1-mtol yl - pr op- 2- ynyl]] pi per azi

ne- #- [af(B{QiﬂgﬂorpheaE])d -@hdifluormspleanyl)-prop-2-ynyl]-piperazine-1-
4-[3-(3-,Chl 1- (6- met hoxy-pyridin-3-yl)-prop

- 2- yn%@ﬂxﬁWﬁ P&e’carboxyllc acid ethyl ester,

a

nd42[§ (3 Chloro-phenyl) 1- (2—methoxy-ﬁhenyl)—prop-2-yny1]-plperazme 1-
4-[3-(3-Chl oro- phenyl ) | oro-pyridin-3-yl)-prop-
2- ynqumﬁnﬁwéﬁa@ﬁﬁ@nﬂﬁﬂéhrboxyl|c acid ethyl ester,

4-[3-(3-Chloro-phenyl)-1-(2-chloro-phenyl)-prop-2-ynyl]-piperazine-1-carboxylic
acid ethyl ester,
4-[3-(3-Chloro-phenyl)-1-o-tolyl-prop-2-ynyl]-piperazine-1-carboxylic acid ethyl
ester,
4-[3-(3-Chloro-phenyl)-1-m-tolyl-prop-2-ynyl]-piperazine-1-carboxylic acid ethyl
ester,
4-[3-(3-Chloro-phenyl)-1-(6-methoxy-pyridin-3-yl)-prop-2-ynyl]-piperazine-1-
carboxylic acid ethyl ester, and
4-[3-(3-Chloro-phenyl)-1-(2-chloro-pyridin-3-yl)-prop-2-ynyl]-piperazine-1-
carboxylic acid ethyl ester,
Ethyl 4-[3-(5-chloro-2-fluorophenyl)-1-ethylprop-2-yn-1-yljpiperazine-1-carboxylate,
Ethyl 4-[3-(3-chlorophenyl)-1-(5-methyl-2-furyl)prop-2-yn-1-yl]piperazine-1-
carboxylate,
Ethyl 4-{3-(3-chlorophenyl)-1-[5-(methoxycarbonyl)-2-furyl]prop-2-yn-1-

yl}piperazine-1-carboxylate,
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Et hyl
4-[ 3-(5-chl oro-2-fl uorophenyl)-1-ethyl prop-2-yn-1-yl]p

woOpers#s0e- | -carboxylate, Ethyl PCT/US2005/005201

4-[3-(3-chl orophenyl)-1-(5-nethyl -2-furyl) prop-2-yn-1-
yl ] pi perazine-1 - carboxylate, 30 Ethyl
4-{3-(3-chl orophenyl)-1-[5- (et hoxycarbonyl)-2-furyl]p

ho AyiffiodoetiWl 4 [BLERhREbHIRNL)CIA ﬁi@r’l b1 ¥W0piperazine-1-
2005/ 080363 %,CT/[ILQJS(ZOOSIOOSZH gjo bp:ll'brlfluoroethyl 4-

[calleSY}@tﬂ,or ophenyl)-1-(2-furyl)pr op 2-yn-1-yl ] pi perazi
A R L CA A
}qﬂp&amﬁe-l-capﬁox}rm@er azi ne- -car boxyl ate, 5 Ethyl
th)d (?@)tﬂ?)[(lj{)(%C%Phl%ﬁoﬁb‘?@%l‘fz'f‘“Q’QWQPF%fD’?ﬂr%lﬂ)32 yn-1-y
(’%%Iﬁ}_’lﬁ_ %{%yﬂepi PEhaghse; 1-carboxylate, Ethyl

$)th3’d (68)—4*[(1(8)%6@#@))?11%(‘/2}1‘ -@-furyhpop-2yyi-d}-§t | - 3-
yI pi perazj ne: - car boxyl at e, Ethyl
Yﬂlf{e("fg}e' C?@O’éﬂf‘t&r ophenyl ) - 1- et hyl prop-2-yn-1-yl]

Zth R\;ﬁ@fﬁx P@fﬁ 4.Bfoto phé%lﬁ?feﬁﬁ%p&bgjz f 2eyn-It 3-methy1p1peraz1ne 1-

3 chlorophenyl) 1 uryl)prop-2-yn-1
-o,aﬂ}ox&late“;et hyI pi per azi ne- - car boxyl at e, Ethyl

35 hi 1-yl
R R AR T °§>21Eg§df e
Sr)letﬂ (pk@m&mambkﬁm@phenyl) 1-et hyl prop 2 yn-1-yl]1-3
- et perazi ne-| - carboxyl at e,
ﬁthnlé@?ﬁﬂ@m S kor iRy etk s 1 3-gstbylpjpeperine-1-

th per azi ne- 1-carboxyl ate,
Zf’a?% }./?t%hl or o- phenyl ) - prop- 2-ynyl ] - pi perazi ne-1-carbo
Xythiy o (3854 (18F3-(Behlylophatyd)-] -ettBlprop-2-yn- 1-y1]-3-methylpiperazine-1-

4-[1- (Tert - But oxycar bonyl am no- net hyl ) - 3- (3- chl or o- phe
rF;i‘F haxgtadp- 2- ynyl ] - pi per azi ne- 1- carboxyl i ¢ acid et hyl

) r| QS? 4%@ ﬁﬁ?-ﬁ kﬂ%@@ﬁ’ly A )méLth Iprop-2-yn-1-yl]- 3-methylp11*|)erazine-

OXYy prop ynyl T- pi pérazi ne-
-l-ca‘bbmydytle; c aC| d ethyl ester, Ethyl

|44b S—éé- 21'3-% e Eép%?oiwflﬁ)g)%%(a&me PXar)ogxy(iR: ac1&/ tert]bu)gll]egter
4-[1-(Tert-Butoxycarbonylamino-methyl)-3-(3- -chloro-phenyl)-prop-2-ynyl]-
piperazine-1-carboxylic acid ethyl ester,
4-[3-(3-Chloro-phenyl)-1-triisopropylsilyloxymethyl-prop-2-ynyl] -piperazine-1-
carboxylic acid ethyl ester,

Ethyl 4-[3-(3-chlorophenyl)-1-(ethoxymethyl)prop-2-yn-1-yl]piperazine-1-
carboxylate,
4-[1-Aminomethyl)-3-(3-chloro-phenyl)-prop-2-ynyl]-piperazine-1-carboxylic acid
ethyl ester,
4-[3-(3-Chloro-phenyl)-1-hydroxymethyl-prop-2-ynyl]-piperazine-1-carboxylic acid
ethyl ester,
4-[3-(3-Chloro-phenyl)-1-methoxymethyl-prop-2-ynyl]-piperazine-1-carboxylic acid
ethyl ester,
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4-[1- Ami nonet hyl ) - 3- (3-chl or o- phenyl ) - prop-2-ynyl ] -pip
erazi ne-|-carboxylic acid ethyl ester,

wWa-2pB/08@36&h| or o- phenyl ) - 1- hydr oxymet hyl - pr op- 2PgmgiSko0pi005201

per azi ne-|-carboxylic acid ethyl ester, 30
4-[ 3-(3-Chl oro- phenyl ) - 1- net hoxynet hyl - prop-2-ynyl ] -p
perazi ne-|-carboxylic acid ethyl ester, 17 WO

200500803 B30 abi HIPARLS/RA DLBboxylic acid ethyl ester _

4- ('3- Phenyl - rop);lnoyl ) - pi perazi ne-| -carboxylic acid o
eEthy] 4-é§(££ rpyphenyl)-1,1-dimethyl-prop-2-ynyl]-piperazine-1-carboxylic acid
4-1I 3- (3-Chl or o- phenyl ) -1, 1-di net hyl - prop- 2-ynyl ] - pi per
a?flﬁeegs “ear boxylic acid ethyl ester,

44 [ 8(3-8hdrb phenylperyhyl-ploe 2 ikt pyipgrazdng-hydatbogiyie hdd infeghyl

-l -carboxylic acid nmethyl 5 ester, and
435[‘33,{[@- Chl or o- phenyl ) - prop- 2-ynyl ] - pi per azi ne- | - car ox

/BT bR g i EEBO R 200t iy
Festorula 1. 10 Salts for use in pharmaceuti cal

conpositions wll be pharnmaceutically acceptable
salts, but other salts nay be useful in the production

O mb B EinfeR PR frvehti oM sdlt fords ¥iHea@BhPounds of Formula 1.
pharmaceutically acceptable salt of the conpounds of

t Saltsi foveset inghainsacefitiral camponitians veil beqhdrmatgiti¢adly asegntable

[ FRTBAE B AR AR 7 Py BRLL BB L B Rt 1.
C ANRAN1E phindcB@tidally abdebfbld saltaf tHbcomhpcruints oFthalinvatibn is, for

an alkaline earth netal salt or a salt wth an organic, .
bexsanpleranaciddsditinrcslis fo skapplgcadperastie ok argagicsyl. In addition, a

_ S . ; D

TR Ryl SR 8- IEE AL B Bl U ik n

F@lkalii lﬁfetall Ivkle, lanhaﬂkﬂbihb ﬁﬁ?ﬂt}n‘ﬂle@b sglt di%PEhlt VEninen orapioasks of
or.mul a may . have chir entres _and/ qr [

| S8 Phermpgedtisatly é%cep@bf SZI_-“LF@ b ol Prefisang thegecsaltgmay be

DoAY 15f BathHOHerlifigloh B ARALA BIRASAAT " BlltichliFfack

optical’, di‘asteréeoi someri c and geonetric |soners. The

i PutdishingrCa) $900.el ates to any and all tautomeric forms

ol easamainis, o1 FOLILE ieThe BusabL o0 UL beh e
Ofentré? (]E%Mﬁsémers), and it is to be understood that the invention encompasses
all such optical, diastereoisomeric and geometric isomers.
The invention also relates to any and all tautomeric forms of the compounds of
Formula I.
The invention further relates to hydrate and solvate forms of the compounds of

Formula I.

Pharmaceutical composition

According to one aspect of the present invention there is provided a pharmaceutical
composition comprising as active ingredient a therapeutically effective amount of the
compound of Formula I, or salts, solvates or solvated salts thereof, in association with

one or more pharmaceutically acceptable diluent, excipients and/or inert carrier.
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Phar maceuti cal conposition According to one aspect of
the present invention there is provided a

woheosmaesit i cal conposition conprising as act PC&US2005/005201

i ngredient a therapeutically effective anount of the
30 conpound of Formula I, or salts, solvates or
sol vated salts thereof, in association with one or
TRE oRBASITES B4l ibe #h h YoraCaBRADRILEOMI hdiBRistrab¥s, Bt &Ringple as a
and/or inert carrier. 18 W 2005/080363 = = = | )
ROTUtUSHOREINABGEr, granaleamapsile. fonparaytetsd injeptignelnding
suitable for oral admnistrati : :
i Bgo R piteuiBiusn ORI b Rianellor S BRI 38 o et
REIuE B, B uSpenkidh @F kin@lkidd, e togicaihdniinistrati@NOgss an ointment, patch
subcut aneous, intranuscul ar, intravascul ar or
ion txgemor)fonzecta] administiation g2y s HHPPEEEPENsi on or
mul. sj t ap; : LD ' : : i
Fieaiine pibeicBBpERNioRORA LS bibieRln & chm o) manner wsing
A oP k¢ edriventi@nal) exdsients sphpposientical actaptapbndilentstand/or inert
above conpositions nay be prepared in a conventi onal
PBAIET using one or nore conventional excipients,

ﬁ%ﬁg:ﬂgﬁ& ﬁI?eIts gglﬁgzeoghﬂ}%hﬁdéjéﬂ fBRRG1S 130 HeQfeatrAétt of a mammal,

al'ly doses of the conpounds of
finelodihg mani ane tipproximedalyr@ Mt tof250 madkgroodyweight ahpérael ng

. ' 0. 250 . no/.k [ N
PR ARer T S0 R SR b RpeBrGER #5555 dhpflisuation
AYEicAaildldoRas L BEtRle iAgHEIRhGVasEs Githin ailetryiiecald will

dai |y dose of the active i ngi;r edients varies wt

wlegend emyrican dacips suchrsgbarlony indicgtign.fsarary ot gj:ﬁgﬂg%sé being
th ¢ indi cati . ; : .
PR3 GAhR, AEYEE o S SRS

Fhgticdar cdpolitd Péihg asdd, andimai ée Ubtepained bylaghysiciapound
bei ng used, and may be determ ned by a physician.
Medi cal use It has been found that the conmpounds

%cﬁfcgm% to the present invention, exhibit a high
6 ee of potency and selectivity for individual

e hadisden dpursi thhtthanampourels eptarding 20 therrEkeR) inyerioppexhibit a

ey e SR B LR S e

Wgﬂﬁgﬁ&.s AetRIRG WM oRiouhdd OF the pfsénmtahvedtionbire expected
u an

or 1 nhibi'ting neuronal danage caused, by
eodietuativd in the tiestatenbof emditips aszosiategitle erpiietosn éctrﬁa%/lon of

be t roduce an inhjbitory eff :
R S 01 R ML e o P By o

| REE 5O R R ARy b @bdd/togtphes sadnhibittye fcendfrmGIuR 5 in
and peri pheral nervous systemand in other tissues.

Themmals, incdudisgpwened t hat the
The mGluR Group I receptor including mGIuR 5 are highly expressed in the central
and peripheral nervous system and in other tissues. Thus, it is expected that the
compounds of the invention are well suited for the treatment of mGluR 5-mediated
disorders such as acute and chronic neurological and psychiatric disorders,
gastrointestinal disorders, and chronic and acute pain disorders.

The invention relates to compounds of Formula I, as defined hereinbefore, for use in

, therapy.
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conmpounds of the invention are well suited for the

treatment of md uR 5-nediated disorders such as acute
wanswsessi ¢ neur ol ogi cal and psychiatric di SOPA&US2005/005201

gastrointestinal disorders, and chronic and acute pain

di sorders. 30 The invention relates to conpounds of

Formula |, as defined hereinbefore, for use in
THi§AMNion l‘&a&@t@%ﬂf&ﬁ@§@ﬁ’ Sl 529 a5 AFRBEnbeFe, for use in
i'nvention relates to conpounds of Formula I, as

tgéafme;ﬁdfhgileRrﬁemgdﬂa@d dissrdaise in treatment of n@ uR
nmedi at e rders h
rtpeeans iorer s riorerpd SLPRERHLLE0 dLBIR Rfcihbetore for usein
lgf:%ﬁnérﬁ of WSl ABNS dlﬁéasé\he&ﬁleldafﬁfenﬁa dhExsrielusehddngentia,

mentia, AlIDS-induced derrenﬁ
Riirlsigsegs dana,spmmsdptr@plp laterphyclerpsisy lg}t@gtm{!b?{a? Jpiegaine,

or ea :
GURPSE s PHRRE dep SR E R ien e ARTE QT o logica
disasdench Mﬁn@}ﬁtmést, diabptéad iel:laepathiuea@aucgma audltory neuropathic
reti nopathies, glauconmm, auditor neuroigatm

dserdraneh SGHIGS, PRAT (DY RGHERH DRUPRRTIS RASEhgpetic
Iﬂez.llfl 5| g{&%ﬁ tﬁger\n‘ﬁglsﬁeuﬁ%ﬁ &blcfancB Sdpeh@indy AMdgild Kganisngimental

erance, ~dependency, Fragile X, autism
m%zﬁionl@ch_}mphrdmm amirDommSZ’o@anwl a and Down's
n
ﬁ{yg]gt?qn re eesi}@%%ﬁtgél%ﬂiér gh:at e]?l&l %g&ﬁgém%fafore for use in

use I n

{r&ﬁﬁfeﬁp l})aﬂi re@aﬁéd‘tor Blgadisgl 11t1ﬂPaﬂ‘iiln§foay pﬁn, mam%pathrapmn)dlsorders

pai n, ropathic pain disorders such, as di

glmh[(as rdaaablehe aeurapathnes,ta;rfélrlaﬁ ang rFheumataad g”&?%%&%iadf Bifp- post-
ac st.- tyi

qurﬁtn%aﬁaa}ub algc? 23in &§ D] %éi V}\{lﬁ%{?ﬁ dd?ls ggg%lg?fﬁglln@%gg%' ﬁg?ﬁ renal or

Biifal éhccﬁiehﬁrua!ﬁeﬁ&hfgwﬁhd: amd gaatgr ai ne and gout. The

I'n t | at

e aivab G oraict orconRevmdn oihoERp e drned hose Bbeffs, fHTRe in
h T YRR

TRy aE R R ol BE AR, dufl ikt iddRAThyRRMcamic,

icﬁl‘dﬁﬁia!s@ﬂaﬂcﬁée@t&&ndlepﬂ)epsp the use of a corrpound of
Fornmula | as defi ned rei nb fore g 5%m

e presertinwersiongelgiey A aﬁ% wa P FﬁSmPP'éa Harrogi LRy ek defined
%%#Wo&'forgo%ctﬁ@ %uﬂ&qf@éﬁqngd@eﬁﬁ@iﬁrfﬁr e treaiment oS CdieR Group I

e enbodi nrent of the invention rel ates
treceptig-miskated daoclerspmdrady disosded lisgdieboveor mul a | in

t he treatnment of str0|n
AR R
ﬁﬂn@ﬁ@@éa@fn@ﬁk df%astﬁﬁnt@ﬁﬁr[ﬁlll HRotders or t he

manu acture of a nmedicanent for the inhjibition
t Aoiérentbadiment of the invention relates to the use of a compoun% according to

Formula I, for the manufacture of a medicament for the inhibition of transient lower
esophageal sphincter relaxations, for the treatment of GERD, for the prevention of
G.L reflux, for the treatment regurgitation, treatment of asthma, treatment of
laryngitis, treatment of lung disease and for the management of failure to thrive.

A further embodiment of the invention relates to the use of a compound according to
formula I for the manufacture of a medicament for the treatment or prevention of

functional gastrointestinal disorders, such as functional dyspepsia (FD). Yet another
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esophageal sphincter relaxations, for the treatnent of
CERD, for the prevention of G1. reflux, for the

wOonre@Etosess regurgitation, treatnment of asthma, PCT/US2005/005201

treatnment of laryngitis, treatnment of |ung di sease and
for the managenent of failure to thrive. A further
enbodi nrent of the invention relates to the use of a

ﬁaaﬁe[&?}fﬂ{lixu i\ o 91'1 9nd fse ot dd %ﬂ&h@ abed@hg k& €ormula I for the

a nedi canent Tor the treatnent or
mienénrtire of amedfcament fon die tmsncrmomtpmnmn oﬁlmf@bl@émvel

such as cti | D h
Soobroed LY. PehrosobURPaDEELom RIS ST ot fBs or

'a?teﬁﬁﬁné‘ﬁ@w&fm@ve%%ﬁpﬁfé%mﬁ%t)mﬂ ng to fornul al for
the manufacture of a nedi canent for the treatnment or

p4& Guthet aspectodf the invealinreis thvese of 9gampewed gqcsling tq opmyle X for

N r?gl%g SLnan ol ng'tregﬂrr?eélgo PLEHATE BB Ry 3

fd%&ltsﬁfela@&i&ﬁlﬁltﬂfns tdaawlmsafetauﬁ@ eat&lgtdiﬁordae befintebition of
conpound accor di ng to formula X for thg manufact.ur

sixcessivedpechintake ang the 1esulting abeFin AG FOBPUCALIONS BiOBpLe
Q[Bgr% and obesity related conditions, as well as
trea¥vl ng eating disorders by inhibition of excessive
fedniatiakalsadotifies a methotliofi treathrest ofm@iteR 5-mediated disorders

%%n%ﬁ%}cﬁ%ilsrgﬁﬁggﬁggpﬁ%r i) Bcrtll(l),rfér;lu ISIQ\O/F sa1d Wndition,

SwHER 'c@ﬁw.ﬁgseg 'aﬁﬂﬁlﬂ%ﬁn% 8dle el af @fﬂ&[ve' anfduRt oAk BdtEpound of

ina pattent suffering from or at risk of, said
Cordiuld Dis herednbeforcdefpreidses admi ni stering to the

tient an,effec e amount of a
PThe ook st 6 he U REGOr Phuu 8 TR PLoppale i Gsorder
LRar 1?6%@&5%1?’ Bérvaﬁééﬂeﬁﬁﬂdi&% drf thaho®ntcarl, the pauitt o€ udainistration
di sor der necessarily_ be vari ed dependi ng on

tamlth@SEtverlt}@?sfttb@llllneBﬁebqi%’tr@at@ﬁ- adnministration and the

verit he (%) 1 13
o Bt Sos bl FRSIRSURR 4 88 S WS- GOmERY s
" brePativR bk prdﬂhﬁj‘labﬁiﬁﬁnlew thsrentd gecific 1miloq:1hy1b axile, contrary. The
unless there are specific |nd|cag‘|rons to Hhe C ntrary

Tieems {thergpeutich and paeraperticaly’ shoy
bl%l tﬁﬁ@f}é 1H§£ié)ﬁc§1ﬂ5g' SPALY othﬁlQm.lsé1 tﬁehtbﬁn Sﬁﬁégcfﬂlﬁ’ahﬁ&ﬂnhlbltor”

ess erw se, t érm "ant agoni st and
$halllrbeah@rcomps>luad1 thatrbgp anpmeensy pantly or kempleyelzislogksdhe

artly or c bl o ransduc t hwa
e v A R R R
Thfe el PisHidRpY, @ﬁfess sthifdl 88RrwisalBshne b Edifon AmBdiSease
any condition and di sease associated wth

nessadiated spihomethlbotennie gluteamepreseptacadtivityy .

Non- Medical use

In addition to their use in therapeutic medicine, the compounds of Formula I, salts or
hydrates thereof, are also useful as pharmacological tools in the development and

standardization of iz vitro and in vivo test systems for the evaluation of the effects of
inhibitors of mGIuR related activity in laboratory animals such as cats, dogs, rabbits,

monkeys, rats and mice, as part of the search for new therapeutics agents.
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25 Non- Medical use In addition to their use in
t herapeuti c nedici ne, the conpounds of Fornula I,

weabwswsams3 hydrates thereof, are al so useful aBCT/US2005/005201

phar macol ogi cal tools in the devel opnment and
standardi zation of in vitro and in vivo test systens
for the evaluation of the effects of 30 inhibitors of
NGLUR related activity in | aboratory animals such as
cats, dogs, rabbits, nonkeys, rats and mce, as part
oViethvalsof Preparaipnnew t her apeuti cs agents. 21 WO

I NG e T TE .

PEfaREmSRS], bPsalR e Rfdrafey tHeaeaTo PRstessed fforftaE Preparation of the
salts or hydrates thereof. Processes for the

prosiRauads Brthe praseie inveatiah ateiescribedthseeing esent

[ ' r ' r t
PR RD PR SRS B LU0 b prygod
uwhiat approgribieasuitabletpestectapprropps willbe sided &blard subsequently
protecting groups wll be added to, and subsegyent|. .
rEFOVES fioph the YAROUY ERAFBHS an inlerndiataig o Eweniie BpiLGe readily
| . il

S o e e B
pushieeshichgsotbatingl@ous asgvedlastexpmptes of switpbl profesting gueaps are

as e l.es of suitgble protectin r ou re. .

st Pb e cpameeaareeR SRt BRoRH RS W Green

O gpmi. Gvey WINe S Tterscibndd, NSweestk, gl@@. Mt isMIE$to be understood that
Wl ey-Interscience, New York, (1999). It is also to be

unttensfomerdionede grenn eranbtiivenh itito Anethergrgup ohsubstituent by
sybst.i tuent i.nt o angt . k-
Cﬁbemlga&im 1';‘1_?}%1%3@ ¢ HPe Qgﬁd&%eglu@o%{a'ulc tégg;%%%fé?%gingyproduct on the

ation can

| §ineriotie Pat ©ward the Fiabl grodeusch varich the pbSsiblgnyeadi teanpiatnation is
toward the fipal product, . in which the possible ctiggeh

ofimited aukydryrinherent ineompatibility gt BWFSIﬁW?I?ﬂ%@P%?ﬁme the

i Cibili o . e . _
PR kol ORI LR 8 A e homsion

r Sﬁ@ﬁmh&eﬁlrmb@ypahbélntlldshmdt wz@rsstg oiromtiven thenBhy harrying out

i nherent inconmpatjbilities, .and ways t. i rcumv .

t FRAFPINALE HRARSIPIRALOD an%wshfaﬁ STpa i BB et SL Daepily
;ﬂ&g&b&t&hg BRe L1 Uhs ARbEoRAARIsynitkedil. BRarhsIddbl V.

nderstood to the one skilled in"the art of organic
styrmdfiewiasionExargivensbeldw, and diris toberandesigocihet dieeseribed

bel o and it is t.0.be understood.that th ' -
C Fardoriant s i RE oS B G35 BRingh BE aHSRRELRTS: which
OfRYRSsREmBR LS semidiffear R¥vBicabes dnldalebdriftivho batheongtable
are exenplified. References and descriptions on other

stransfgrmations aiesgiomrint Compreheasiye Paganis [ ransioppelngsi 4 &uide to

015%?cqgo%alTéﬁorﬁ}S)fﬁép@étio%g’st CALan&lg Ve Publishers, Inc. (1989).
References and descriptions of other suitable reactions are described in textbooks of
organic chemistry, for example, “Advanced Organic Chemistry”, March, 4th ed.
McGraw Hill (1992) or, “Organic Synthesis”, Smith, McGraw Hill, (1994).
Techniques for purification of intermediates and final products include for example,
straight and reversed phase chromatography on column or rotating plate,

recrystallization, distillation and liquid-liquid or solid-liquid extraction, which will be
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25 Functional Goup Preparations" R C Larock, VHC
Publ i shers, Inc. (1989). References and descriptions

woRowtdses3sui t abl e reacti ons are descri bed i n pextusSo@R®05201

of organic chemstry, for exanple, "Advanced O ganic
Cherri stry", March, 4th ed. MGaw H Il (1992) or,
"Organic Synthesis", Smith, MGawH I, (1994).

Teediny Lﬁi&%fstcfdar gp&m ohé gatlé@ﬁl tA¢ aitNTRE deGhiAbASoBHBstituaas and
products i nclude for exanple, 30 strai %ht and reversed

rdraps acé ammﬁongulaﬂ teyceant wheteudeined diffrentiyn g hp fesme room

B L S B S Sl i
&Q&@é@&ﬁ@ﬁ&@gﬂ@&ﬁ@gspooszm readi |y understood by

the one skilled in the art._ The definitions of
Uwsf@nn (eatius” shall mgany @pk;SSa@tbera\éSq ﬁﬁatf:%rlﬁﬁ?fsrqn%;&%’p?mployed
rature”

B BT s o B b b e W s

speC|f| ed, a tenperature between 16 and 25 C. 5 The

term' refl ux" shall nean, unless otherwi se stated, in

rAPREPEAERS 0 an enpl oyed solvent a tenperature at or

aboy g the boiling.pqiRt of named sol vent.

Abbrevi ati ons aq. Aqueous 10 at m at nosphere BI NAP

2, 2'aBns( di phenyl ghwsphdreio) - 1, 1' - bi napht hyl Boc, BOC

ter xycar bogyl,.CD. NN - Car bonyl.di,i,ni e dba
3@\% deneac e?’ér@cali@ %Egsp?uno"‘f-l?f 'ﬂ}lgp%ﬁ%h

N I\I-BgccBglcohexyl @a;p@gk AidayDCM Di chl or onet hane  DEA

N, N-Di i sopr opyl et hyI am ne ?’BAL H Di i sobutyl al um num

hyerQIe DI C NN NeWi-Eaybenpdiimidagelsi i ni de 20 DVAP

DVSAH et hy! sui AT qgaponE' T D LRV Tor e

1, I'p@ s( di phenyNgRaI3iphilsiekiRarvodaméde EA or Et OAc
Et h)ﬂcﬁcet ate

Dichloromethane
DEA N,N-Diisopropylethylamine
DIBAL-H Diisobutylaluminum hydride
DIC N,N’-Diisopropylcarbodiimide
DMAP N,N-Dimethyl-4-aminopyridine
DMF Dimethylformamide
DMSO Dimethylsulfoxide
DPPF 1,1'-Bis(diphenylphosphino)ferrocene

EA or EtOAc Ethyl acetate
EDC, EDCl N-[3-(dimethylamino)propyl]-N'-ethylcarbodiimide

hydrochloride
Et Ethyl
Et,O Diethyl ether
EtI Todoethane
EtOH Ethanol
Et;N Triethylamine
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25 EDC, EDC1
N-[ 3- (di met hyl ami no) propyl ]-N -et hyl carbodi i m de
wayparsestdesr i de
| odoet hane

O ( '
hexgﬁ%’g}? opho

N- Hiadr oxybenzot rhar@) e
%@hr omat o

enzoi c
MeOH Met hanol
sodiHetAmcet at e He&earaaoylnal

1-b [ithium 2 N-.chl ar.osucci ni m de NWVR nucl ear
mag%{ecﬁtc resonanlg"eﬁ}%pwbe ogcpa{,ﬂ eght OAc acetate

HPLC, LC
LCMS
MCPBA
Me
MeCN
Mel
MeMgCl
MeOH
min

MS
NaOAc
nBu
nBulLi, n-BuLi
NCS
NMR
o.n.

OAc
OMs

OTs
PPTS
pTsOH
RT, rt, r.t.

sat.

SPE

Et Et hyl
30 Et OH Et hanol
2005/ 080363 PCT/ US2005/ 005201
9- Fl uor enyl net hoxycar bonyl h hour(s) HBTU

ol -d. 5 = anmet hyl ur oni um
cprial Hloke B o B PO

Et 20 Di et hyl ether EPCT/US2005/005201
Et 3N Tri et hyl am ne 23 WO

Frmoc, FMOC

HPLC, LC high performance

hy L HP \ BA .
Dl RO et B
Mel | odomet hane hAMaGGbpRRHAYE Magnesi um chloride

15 mn Mnutes

M5 mass spec NaQAc
butyl nBuLi, n-BulLi

high performance liquid chromatography
HPLC mass spec

m-chlorbenzoic acid

Methyl

Acetonitrile

Iodomethane

methyl magnesium chloride
Methanol

Minutes

mass spec

sodium acetate

normal butyl

1-butyllithium
N-chlorosuccinimide

nuclear magnetic resonance

over night

acetate

mesylate or methane sulfonate ester
tosylate, toluene sulfonate or 4-methylbenzene sulfonate ester
pyridinium p-toluenesulfonate
p-toluenesulfonic acid

room temperature

seconds

Saturated

solid phase extraction
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Ovs nesyl ate or nethane sul fonate ester 25 OTIs
tosyl ate, toluene sulfonate or 4-nethyl benzene

weubdsmsetse ester PPTS pyridi ni um p-tol uenesul Pomarsen0s/005201

pTsOH p-tol uenesulfonic acid RT, rt, r.t. room
tenperature s seconds 30 sat. Saturated SPE solid
phase extraction 24 WD 2005/080363 PCT/ US2005/ 005201

TBAITRiAgt r abut y| aympmitiAgnbd i #eofi8y, t-Bu tent-butyl
tBuOH, t-BuOH tert- bu anol TEA Triethylam ne 5 TFA

tri fBydedacet i ¢ @otlitylTHE Tet rahydrofuran TMS

t et ounds of Formula A wherein R3
and r%hagha ’E{Céi'gg‘] Formula | can be 10 prepared
as gawn i n Schergeth {lafﬁlﬁﬁ; pi perazine internediate |1

can be first N alkylated with propargyl halides to
gi vdFitnt er nedi at siffuproagdiq asited by Sonogashira

cou g (see M take, A, Arai, T.: Og.
Bi onol”. Chem, Jgé}?hﬁm% 5 - 2660) with vari ous aryl
hal r[m to affortétr@metﬂlylsﬂaﬁh HAr RBH x ArX Pd

(PPh3)a, Cul N(N~(R),, C ~(R)n I~208 N Et3N N
HEN (Ra)' CH3CN R3 R3 Il A 15 Scheme |a This

2 Oﬁ%ﬁ&ﬁﬂs Wﬁoﬁﬁ&lg Ab%h@}‘é We 'dQﬁl?edesrlE T%rrﬂﬁ’lﬁ 1R¥n be

bt ning the am ne, ary and acetyl ene
(prspared as stromtd ingvbeme 10T hB@I\;deta:zntaelh‘pErmodlat@l II caebd first N-

Zagiqéete@ e];r)rﬁlza%rggfl%ﬂl@ggwgggg%#ﬁe?‘wgala&efﬁ?olfiotvxlfjerdebs Ssolﬁ%gashlra

coupling (see Miki, Y., Momotake, A., Arai, T.: Org. Biomol. Chem., 2003, 1, 2655 -

2660) with various aryl halides to afford product A.
Ar
~

H
/

RS ArX, Pd (PPhy),, Cul N
o e O (o

K co, N

VL(R“) I|2 s

| A

Scheme 1a

This reaction may also be accomplished in a single-pot by combining the amine, aryl
jodide, and acetylene (using a small amount of DCM to help solubilize for solid
piperazines) and heating at temperatures such as 60-100°C in the presence of the
required palladium and copper catalysts. The piperazine may itself act as the amine

base, negating the need for an additional base such as triethylamine.

Alternatively, compounds of formula A can be prepared by reaction of amines of
formula II with a suitable propargyl halide of formula IV (Scheme 1b). The propargyl
halide intermediates IV (X= Cl, Br or I) can be prepared from the corresponding
propargyl alcohol derivative utilizing processes established in the art (e.g. PBr3, CBry,
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20 required pal |l adium and copper catal ysts. The
pi perazine may itself act as the am ne base, negating

woheosrweexd3f or an additi onal base such as tri et RgTAS2006/005201

Al ternatively, conpounds of forrmula A can be prepared
by reaction of amnes of fornula Il with a suitable
propargyl hal i de of formula IV (Schene | b). The

@’bﬂ Th%imﬁ%hé S phidly CAIEEKH] ﬁéx@s‘ﬁatﬂv)!s €afFin@lum B oB¥Mindd from a
can repared f nP correspondi ng propar gyl
zSIonogashlrm ewuplmglbﬁewwnlalrcpmattwgha;hd@tmgpélsl’rabm shed in
the art (e.g. PBr3, CBr4, 25 WO 2005/080363 Ar
PCT/ US2005/ 005201 NBS, NCS). The various propargyl _—
al cohol derivatives can in turn be obtained froma ~2
3% gashi ra, coupl i ng between aromatic halides and

an ol. Arad (R)n 3 NAr}ﬁ;gg K2C03 N +NR4)

CN N HIl 13 Schene Cqmpounds o RY
| a B wherein R3, R5 ar ned as iln n
Fglr‘I | can be prepiﬁed US| ng tﬁgdﬁgcently
publ i sh t hr ee- conponent coupling of al dehydes, I3

al kynes ‘and pi perazi nes (am nes) in water under

catalytic conditions (Schenme 2a). The catal ysts that

may effect the coupling include, for exanple, AuBrAS,
AuCl, Aul, 10 Agl, and AgBr (see wi, C Li, GJ.: J.

Am Chem Soc. 2003, 125, Sdgme l19585 wi, C,

Zigang, L., Li, CGJ.: Og. Lett 2003, 5, 4473-4475).

R3c¢c N(R4 )nR5 (R4)n

Compounds of Formula B wherein R?, R* and R’ are defined as in Formula I can be

prepared using the recently published three-component coupling of aldehydes,
alkynes and piperazines (amines) in water under catalytic conditions (Scheme 2a).
The catalysts that may effect the coupling include, for example, AuBr3;, AuCl, Aul,
Agl, and AgBr (see Wei, C. Li, C-J.: J. Am. Chem. Soc. 2003, 125, 9584 — 9585; Wei,

C., Zigang, L., Li, C-J.: Org. Lett 2003, 5, 4473-4475).
R3

|
[:}mn | R /}ﬁm“)n
H

H AuBr;, H,0, 100°C

I
=0
\)
\
(Z—z
3,

Scheme 2a

Scheme 2a can also be carried out in a microwave oven using copper salts; this has
the benefit of being more cost effective than the approach using gold or silver salts.
(see Shi, L.; Tu, Y.-Q.; Wang, M.; Zhang, F.-M.; Fan, C.-H. Organic Letters 2004, 6,
1001-1003).
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ONN- + A ~-N. 3 Ar 5 HAuUBr3, H2O 1000C R B
Schenme 2a 15 Schene 2a can also be carried out in a

Wai200508@68 oven usi ng copper salts; this has PO®US2005/005201

benefit of being nore cost effective than the approach
using gold or silver salts. (see Shi, L.; Tu, Y.-Q;
Wang, M ; Zhang, F.-M; Fan, C.-H Oganic Letters
2804matively, LORBOMHDS ForGuMB ¢ABRIPBOBEZO0R can also be obtained
PCT/ USZOOyS/ 005201 Alternatively, conpounds of Fornula
Brewdnteimediges ¥, @ioR neanbeadesiyedasivpuairiieldy prategied precursor,

i nternediates V LCch may be deriwved ysi a_suj
PR e FedRseolied Pireteey i FRa S tnifiope s it
PERPIiAZ EaRlitioMstdascaibee abbve dialsidedsplideatne 6P prPaigyl halide as
coupling conditions described above or by usi ng
dinsghenae haheredn Ry d hareyiting pipcgezinsinteringdiate, ¥ ggayioe
. "L The.r . . . . : _

sy Flued R IAHeL FIRABEAZLTR WEpRIERE Fatbate inan
Cipppspafaty sobdeds td affdrti ehgfied eompowidsd3 Bxbemie2ban
appropriate solvent to afford the final conpounds B
(Scherme 2b). H~GA 1. &N _ (R),, BB (R4) OR5 (R
)~ + HN~-C G NAr NHAr NN 3 0 R AuBr3, HO
100C_EH3N RS2' Hy2. deprotection V CH2CI2 B e.g.
PG=8Boc, TFA: (RA0 Schemg® 2b g{a) thé event that f "
maski ng group s attache %(be emre ass/ran Ry
in Scheme 3 _beHow, { he ,peked( agkiyFene Tan be # N(jﬁ
couﬁfd t quih§y,0] fescazi ne derivative cegpai ni fy an N-ge

R CH,CI, B

5 H 2. deprotection \

e.g. PG=Boc,
TFA:CH,CI,

Scheme 2b

In the event that a masking group G is attached to the acetylene as shown in Scheme 3
below, the masked acetylene can be coupled to the piperazine derivative containing an
appropriate R group to give the acetylene-masked intermediate VIL. Subsequent
removal of the G group followed by Sonogashira coupling with different aryl halides

delivers compounds of general formula B.
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appropriate R group to give the acetyl ene-nmasked

internmedi ate VII. Subsequent 15 renoval of the G group
woabdsmsexd3 by Sonogashi ra coupling wth differerCTasyi05/005201

hal i des delivers conpounds of general fornula B. 27

WD 2005/ 080363 PCT/ US2005/ 005201 PG i 1. (NRA)flI R5

(R4 H+ ONNI~n 3P, R''"H AuBr3, H20, 100C G ¢

NH G 2. deprotection VI e.g.p&GBoc, R TFA CH2CI2 0O

"R CO~OR (R4 )n (R) n NEt3N, CHC 2 AuBr3, H20

100CG~,N Rs VI 1. G e&h on 2. Sonogashira

Coupling 5 R (R4n N Ar 1=N{R3 iﬁchemeSA R

riation 0(1) the synthetic apyroach to conpounds R)
gi ns Wlt eprotgm_i!ﬁj_pemu_ne,follo yN/%I
diatg Pt ecti on @ |H/&t1|@go(yer sati| € N

ter medl ate pi per azi ne mpounds of fornula B
erein R3 is COOR can haldpooteetioby i ntroduction gf
ia the chl or oé.gr R&=8®ct 0 provi de

VI I whi ch TFA:CH.CI, o

(R4)}</NH TR o e
n

; Et,N, CH,CI

AuBr,, H,0, 100°C G/ N s

N\Ra

Vi

1. G Deprotection
2. Sonogashira Coupling

N\Rs

Scheme 3

A variation on the synthetic approach to compounds B begins with the protected
piperazine followed by immediate deprotection to give the versatile intermediate
piperazine VI. Compounds of formula B wherein R? is COOR can be formed by
introduction of the COOR vig the chloroformates to provide intermediate VII which
can then be used to introduce various aryl groups by acetylene unmasking and
subsequent Sonogashira coupling. In the approaches outlined in Scheme 3, Gis a
temporary masking group (e.g. triethylsilyl, triisopropylsilyl) that can be removed
with tetrabutylammonium fluoride or K,COj; in MeOH.
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can then be used to introduce various aryl groups by
acetyl ene unmaski ng and subsequent Sonogashira

woausloseags | n t he approaches outlined in ScheneCBUSEHOESH05201

a 10 tenporary masking group (e.g. triethylsilyl,
triisopropylsilyl) that can be renoved wth
tetrabut yl ammoni um fl uoride or K2C03 in MeOH 28 WO
%%Qﬁloﬁﬁmﬁﬁmmﬁé}%@@é@@hna@mm@a b@fcoﬁplﬁﬁgﬁrﬁaryl
wherein M=CO may be prepared by coupling an ary

prappolis dcid with@ switehle aipstazingdISEIgH wpaag FRRACERS S.qgh gs EDClin the

%%#glln cgﬁgﬁ?Hmh%%&gdg§hggﬁ%ﬂkng&aprot|c gaﬁbent such

. RA RRARZ 2 OH+ IJN'3 EDCI, DVAP N R
HN J DVF Rg ~NN O5 0 Schenme 4 Conpounds of Fornula
| wherei nfM=CMe2 may be prepared by capper catal yzed
al kyl at i f atertiary propargylic chloride with the
sui tabl e erazi ne to?@gnm?the 10 ;g«\,w
pi per azi nd, Wi RNaoubH r"’earh\)"n fBHL YA s ee a, \F.;
St ephense H.: JKnudsk Wi dal L. ; W Nf\f)
B.S.; Rinmvall, £ J Med. Chem 2004, 47 2833- 02838)
fol | owed by coupllng to an aryl brom de or iodide
usi ng a pal | adi um cat al yst Scké¢ita4 as
bi s(tri phenyl phosphi ne)pal l adium{11) chloride in the
presence of a copper salt such as cuprous iodide and
aorgpounds bAEemalle hwhsretrr MeChWd,amaynles prepargd ba chpe@g@alyaed

Eﬂlgﬂptgnsqg@épg{agpmggyg cﬁlg eHvE\flthl the sul}Pb?e plperazme Fu f’orm the

propargylic piperazine without rearrangement, (see Zaragoza, F.; Stephensen, H.;
Knudsen, S.M.; Pridal, L.; Wulff, B.S.; Rimvall, K. ] Med. Chem. 2004, 47, 2833-
2838) followed by coupling to an aryl bromide or iodide using a palladium catalyst

such as bis(triphenylphosphine)palladium(II) chloride in the presence of a copper salt

such as cuprous iodide and an amine base such as triethylamine.

. 1. CuCl .

R 3 Et,N R R
\Cl + N THE “ e(\N/
HN\) N N\)

2. Cul, Et;N R
PACL(PPhy),

R‘\©:x
RZ
Scheme 5

* ok ok ok ok

The invention will now be illustrated by the following non-limiting examples.

General methods
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\ I R2 Scheme 5 ***** 20 The invention will now be
illustrated by the follow ng non-limting exanples.

waosroad3eset hods 29 WD 2005/ 080363 PCT/ US2005/ 80%5/281005/005201

Al'l starting materials are commercially available or
earlier described in the literature. The 1H and 13C
NVR spectra were recorded either on Bruker 300, Bruker

P40 O mateVald A8 caiftRr3a1BCivan Bt of sarlipedatiitgl iatthaB@rature.
400 and 400 MHz for 1H NWR respectively., us

The 'Hesd §CaNMRosneshe vesrereaprdad cithar opdiraker 30'&? Brulder D400 or
ut er d 5 chl orof or. v, '

Ve F0E e G R B A0 AP0 ap PO MBS kTNAR.

gikﬁgdiﬁbly?pﬁﬁgl |1"MSt ﬁﬂ@letré‘sﬁidlfa'l petvanlsighal asgefetenchginsieytoedted
earin i © g -

e mardyon o ane e S Pl ppglaf sify e i

mul ti ' i Ol i i .

SR b e BBl b bty

ggggtﬁ?%soﬂnget\j\bt ertsodddvipletpdsdmibletg: tipletng:Auartahse multiplet).

(LQ .and. 10 a ZQ si ) |

Jpebitarbd s larie THaBeOEREeT FMETER RIe B D g SRR

%@ﬁﬁi(’iﬁt (RRREdEPOHN § WHER [XES 3bRdsting of apQsilikhaee2795 (LC) and

and/ or hegative ion node. The ion spray voltage was 3, .

lk\Z Qi glehmadmpslespass spentiormsterybke WassiPeeiI IR Wpzcquipped with

4004708y 3P0 ol Bl D Wit i
%gféltyi Rftage WhireRkVdhddhembss shectrdmert wasl@@fbed from m/z 100-700 at
acefonitrile inl0 mMM ammoni um 15 acet ate %qd( or i

mhst% tima of & 9 Tophe pelpan %Tmﬁsw&teﬁﬁa@é It &'50mm, 35 mm,
chr omat.ogr aph o ' , ; .
SPRRiREs GRS ghffer HiP 80810 dovP Rt BAATAM dtfnonium

BetakWIQFin 0AMTEA (agdl umn. Purification by a
chromat otron was perforned on rotatin

CRTPBASHNNEY R PhBe RTOPRICEEAPIY AN TUAPEP GHIOh R RBieapative

:ﬁﬁ@ Gl aaé'@gec‘é? Fotedbil {ki X P&rd BHEC8 0f9xB00Am, Fnrd as
using a esearch 792 chr omat ot r on.

Rislurhh.cat i on of products were also done by flash

. of product s
o AL 58 e B BRI O
(Mgﬁzﬁ'wﬁlh Gfih shipEk) cdved QuR\Redig atittneaviag layer of 1,2, or 4
perforned Smit l}]) Sy :

_ In a nt hesi zer Si ngl e- node m cr onwav
mm using a TC Research 7924T chromatotron. Purification of products were also

done by flash chromatography in silica-filled glass columns or SPE cartridges pre-
filled with silica gel from Varian (Mega BE-SI 5G or 10G).

Microwave heating was performed in a Smith Synthesizer Single-mode microwave
cavity producing continuous irradiation at 2450 MHz (Personal Chemistry AB,
Uppsala, Sweden).

The following compounds were synthesized according to Scheme 1.
Example 1: 4-Prop-2-ynyl-piperazine-1-carboxylic acid ethyl ester

To a stirred suspension of K,CO; (11.6 g, 84.0 mmol) in acetonitrile cooled to 0°C

was added piperazine-1-carboxylic acid ethyl ester ( 31.0 ml, 210 mmol), followed by
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25 cavity producing continuous irradiation at 2450 Mz
(Personal Chem stry AB, Uppsala, Sweden). The

wobabdsmsizsg conmpounds were synt hesi zed accor di ngCTAS2005/005201

Schene 1. Exanple 1:

4- Prop- 2-ynyl - pi perazi ne-| -carboxylic acid ethyl ester
30 To a stirred suspension of K2CO3 (11.6 g, 84.0
?Tg &F‘br@ﬁl@(‘lé’(@' ’/tSrthe343ﬁiﬁlo?}j ’[‘h@ r@a@tlofﬂ%s ﬁﬂ&l@é’d to stir rfT‘<1)r 1.5

2|ne- -carboxylic acid ethyl ester ( 3
Zmlrsnﬁﬂa ytjorf mixtmmtas ldyluteQOMWIIEI@@E/ v80ed 3v1th Water then brine

R 98280 s AR, AT o G Bongtic procuctvas
M&&nra?&aﬁtx}a@ﬁb ﬂl&ﬁ@ff&d\lh@sﬂdéh |cldidhﬂ1t(\!\gr d}bhyfd‘ﬂ?&idé’d quantitative

washed with water, then brine followed by drying over

sydiduhiteaproductas (aa'nﬂw odlusH NVRe(@PCkES (mg@)ﬁ |4d 4ot 8.51(t,

d. i rified by flash
E@i’bé%@%%ﬂ%%@ eﬁﬁgfﬁafﬁ‘?ﬁe% vg}@'yi eld of the
product as a yellow oil. 1H NWR (CDC13) 6 (ppm: 4.14
(g, 214), 3.51(t, 4H), 3.33 (d, 2H), 2.53 (t, 4H),
zEgzgnple 2: H3-B- Q‘hlo(‘@-}p gpyl)—pggﬁ-ﬁ@my plperazme-l-carboxyllc acid

F‘ l&g Chl or o- phenyl ) - prop- 2-ynyl ] - pi perazi ne-1-carbo
738 d et hyl ester 10 See M ki, Y., Mnotake, A,

AS(—:&B MK, Yf , M@motdkq | ArdiHENOrg. BI0idol. Che%%O?, @665 —R660. A
renm%&rreggo el?r%pglr g@lélgegg/zg@p | %ﬁ{pﬁfgizl?ceaél& etigl est (iO ag(,: b %5
8&%9 (
ﬁ}sﬁﬁﬁ eny 8]%8 %S)(gé)ng%u um7(l szo éhl orl de (19 ny,
Oblél@rlptmmly)phaspium)mjblﬂlmm (diDdehlor{del(1fung, 0.0enmebl dndicapper iodide
|ethyl was s{§r d at .40

Féééflg (ﬂq gmmlg(mp ‘L)DWQQH% Was stirsed §r4f0§:q 019 15' h. Reaction
e FRRiveal pMubdl iRl Wter AICxYRBRA MAtH BN c. VB orp@EH BFer was

W th saturated NHACL solution foll owed by brine, then

dwasghgd (gesoupted NHAG! @‘Dleltiolafﬂiloﬁ‘(ﬁddb'rhrmt n dried N0k

cline o iR SR Nt Wn a4, Frodo Fapll (sry gk £Boae
PCPYOL tas WRRnt. t1H NMRakIRAvad thibthpRxaAe fenRiningndrude product was
concentrated under hi g]h vacuum fol | owing a second, 20

efeitvrated; with hetagrc2 ¥ 9ad spaeeniyatequndss highayasyragalloyiogm second

e Ul e (R G CHESARE Brap B (@SS bidlg it 10 24
?E%(%Ad_:/m?ﬁxga%ds (foﬂd‘ivd\NBr ((IID,G]E&DA‘& t()pgpm;') 9?32 121&439 pa)abf tHeesired
6HYIPIUGGS (atyeﬁlmoﬂ 1H21éM(& (é%%) S gmpnk 4481 <Ed3 3115'1? 18733 @,

B LR T S R R e A e

-carboxylic acid ethyl ester (0.10 g, 0.55

Example 3: 4-(3-Phenyl-prop-2-ynyl)-piperazine-1-carboxylic acid ethyl ester

A mixture of 4-Prop-2-ynyl-piperazine-1-carboxylic acid ethyl ester (0.10 g, 0.55
mmol), iodobenzene (0.064 mL, 0.57 mmol), bis(triphenylphosphine)palladium (II)
chloride (15 mg, 0.02 mmol) and copper iodide (8 mg, 0.04 mmol) in triethylamine (5
ml,) was stirred at 40 °C for 19 h. Reaction mixture was poured into water (20 mL)
and extracted with EtOAc (50 mL). The organic layer was washed with saturated
NH,Cl solution (4 x 20 mL) followed by brine (20 mL), then dried (Na;SOs), filtered
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nmol ), iodobenzene (0.064 nL, 0.57 mol),
bi s(tri phenyl phosphi ne)palladium (I1) chloride (15

wagposPseEs3 nmol ) and copper iodide (8 ng, 0.04 RODIUS2008/005201

triethylamne (5 nL) was stirred at 40 C for 19 h.
Reaction m xture was poured into water (20 ni) 30 and
extracted with EtQAc (50 nL). The organic |ayer was

rb%ﬂcégit%tb Sd;fhlttﬁ élﬁ%ggelngl%ﬁ H ggPEﬁbﬁré%@Oﬁb)% EtOAc/
f}ndxamsead eh&ht YR Z0BE 05030 8f m@mu&b@mmm@a a yahew oil. 'H

j°”°e<”<ilééfpa)§4§1£{1%ac4z 18l 20T TR gt 48 y2ieg 53 -
@c%ci%)*‘? AR %ol 250 - 7 5s (m
4.16 (q, 2H), 3. 53 -.3 60 (m 6H), 2.61 (t, 4H),
-é@-wg?w’ra(-”pﬁ%?ﬂﬂ"'ﬁ‘mﬁbv'Z’Py%-mﬂmiggﬁamealéf?lzbegm%ﬁdd

yéthﬂég@érd ethyl ester A mixture of
Prop pi perazine- 1 -carboxylic acid et

|
eAtrmwctL(rc)oi{@PQOP-Q-}ml-pwmlzme 13carberylisaaishithyliosier (%1% 0.55

gy, 31850 Ib%xlcgl%rﬁé (AT Iﬁ;’}l%g)o gisgﬁkﬂéﬂjl@%gﬂghé)k%l}admm )

n@llo@eo@9ﬂﬁfg3|0)03 fniol) éﬁfdfb}bbpfﬂlﬂdidé 61 Intn, OVA6 nehol) irewietttylamine
40 C for 19 h. Reaction m xture pour ed |ntQ wat er

(@5nL}nmas %maedemoa@t o8 19 #eﬁtmdn{xwe {25 Potred ”6*109}%%(25

e
(MS@&)NHIGIIsbmmd (thnd Sde)cfewaad byl bon¢ R0smL),dcherydied
RN M T KL CRORT A

CRHR @Unﬂ‘) B0 %%tYﬁid/lMaﬂés' affo%d%ém%)of e RBId compound as
7.70 - 7.73 (m 7.6 1H)

7a gellcfv dil. iﬂﬂ)l\]MR (ﬂDQl@) 8 @@n) 3. 791- 7.33 60, uﬁ 7@64) (dt A1507.60 (dt,

o e D 0B G 3y 91 5 AP D, P60 40y 128 CyiDy

ethyl ester A mxture of

4- Prop- 2-ynyl - pi perazi ne-1 -carboxylic acid ethyl ester
(0.10 g, 0.55 mmol), 1-1odo-3-nethyl benzene (0. 150
mL, 1.17 mmol), 25 bis(triphenyl phosphi ne) pal | adi um
(I'1) chloride (19 ng, 0.03 nmmol) and copper i odide

(11 ng, 0.06 Mol ) in triethylamne (5 nL) was stirred
at 40 Cfor 19 h. Reaction mxture was poured into

\Aammpl% 4r(Fmaalyd-propdtyatyDopipar azingat-caspxyfiy acrﬂrf*éhyl ester

?%\gr;}{)uit%e H@M Propt m%@%gazﬂ‘let NeaBbynft £t MEYekie? 6.4 08 55
mmol), 1-Iodo- 3-methylbenzene (0.150 mL, 1.17 mmol),
bis(triphenylphosphine)palladium (II) chloride (19 mg, 0.03 mmol) and copper iodide
(11 mg, 0.06 mmol) in triethylamine (5 mL}) was stirred at 40 °C for 19 h. Reaction
mixture was poured into water (25 mL) and extracted with EtOAc (50 mL). The
organic layer was washed with saturated NH4Cl solution (4 x 15 mL) followed by
brine (20 mL), then dried (Na;SOy), filtered and concentrated onto silica gel.
Chromatography (SPE) eluting with 30-100 % EtOAc/hexanes afforded 97 mg (62 %)
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% 32 WD 2005/080363 PCT/ US2005/ 005201 of the
desired conpound as a yellow oil. 1H NVR (CDC13) 6
(ppm: 7.11 - 7.29 (m 4H), 4.16 (q, 2H), 3.52 - 3.60

%?th@{i’gsirgg cgﬁp&ﬁnd £ yell%w%‘ﬂ. (151 NRAR (C@C?ﬁ S%pm?ér'».l 1-7.29 (m,
44}5134(13 (YL 3352ph2.6§ Kihn; R 2-62-(y,AH)] 2 3# 683D has|(t 8HD.b

oxylic acid 5 ethyl ester A mixture of
4- Prop- 2-ynyl - pi perazine- 1 -carboxylic acid ethyl

?%ﬁ%gfe?ﬁ_ 110[8.9(%aﬁﬁ?ﬁ%xy%}l}-ﬁbb@?ﬂﬁ]—ﬂﬁ;e‘?%}ieh%ﬁ@ﬁylic acid

béthyk estgrhenyl| phosphi ne) pal [ adium (11) chloride (19 ng,

0, 03 ol d di d

O P b h ESARE b sy F s MR B g A0 059
Fﬁﬁﬁﬂ) QNod&L3 Fhethokt &ibamn@wmdmm .84 wiah 61D, (25 ) and
extracted wth Et organi c | aye

mmmwhahomwﬁeﬂmmmcwq@t@%mg( §-03 mmopyand copper iodide

I | o 2 ’
¢ (B ISRl e el L7 Baf R AB=EA8 19, Reaction
qﬂmﬁf@tmfp@mﬂ iHBRRtee(25tm Dgandi extradiod s BIOAC (50 mL). The

OB RS a8 WEHeaoN ot XU ceia 8 16355 folowad by
(%{réne‘](}U % }]Egle& aﬁbﬁé’l&?&f andl cbngentllatédzonté- Eﬂlca Be198
1G)morr4b.td@a1ﬂqr (SPE¥eltiing witH)30- 0% l?(t@Athexaﬁeﬂza,ffongd 84 mg (51 %)

?“’ﬁst%e ﬂgs}l@d@f’mp@n‘%%& Yel%‘ﬁ St E&‘é%&pas)%t (ppi) 723 {1 =8 Hz,
g (gf @){ia.frmS Zy I‘-IE 6@3?&&' )= Brom; rﬂﬁwgb (gadpquagJ 9 Hz,

I'i c hyI ester 'See Hundert mar K
Ltu Kel6 @, F= 7}131,1@H\)1a4 th (657 k, THay 2HE 382 (sOBY), 151t 3. 60 (m, 6H),

8165)&33 {/ﬁ% 4@ 6é\%igljne}??c%1[f%oxyl ic acid ethyl ester

(0.22 g, 0.96 mmol), 3-brono-4-fluorobenzonitrile
(0.23 g, 1.2 mmol ) and diisopropylamne (0.17 ni, 1.2
nmmol ) were dissolved in dioxane (1 nL), and the
sol uti on degassed with argon for -10 m nutes.
Bi s(net hyl cyanat e) pal | adi un{I1)chloride (12 ng, 0.05
nmol ), copper iodide (4 ng, 0.02 mml) and
tri-tent-butyl phosphine (0.014 niL, 0.06 nmmol) 30 we
aE@t@@plfa?t&-{%@p Caane-2oinaraphsashaironrdy syl pisaasine-drearboxylic
for. . action mxture was diluted with EtQAc (5
nﬁf‘de(ré%yrlfefé?ered over celite using EtOAc. The 33

See Hundertmark, T., Littke, A.F., Buchwald, S.L, Fu, G.C.: Org. Lett. 2000, 2, 12,

1729 — 1731. 4-Prop-2-ynyl-piperazine-1-carboxylic acid ethyl ester (0.22 g, 0.96

mmol), 3-bromo-4-fluorobenzonitrile (0.23 g, 1.2 mmol) and diisopropylamine (0.17
mL, 1.2 mmol) were dissolved in dioxane (1 mL), and the solution degassed with
argon for ~10 minutes. Bis(methylcyanate)palladium(Il)chloride (12 mg, 0.05 mmol),
copper iodide (4 mg, 0.02 mmol) and tri-fert-butylphosphine (0.014 mL, 0.06 mmol)
were added, and the reaction was sealed and allowed to stir for 16 h. Reaction

mixture was diluted with EtOAc (5 mL) and filtered over celite using EtOAc. The
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WD 2005/ 080363 PCT/ US2005/ 005201 organi c | ayer was
washed with NH4C solution (4 x 10 nL), then dried

wORaB®63 filtered and concentrated onto sil Pcaugedos/005201

Chr omat ography (SPE) eluting with 30 - 50 % Et OAc /
hexanes afforded 137 ng (45 % of the title conpound
as a yellowoil. 1H NWR (CDC13) S (ppm: 7.75 (dd,

]dﬂgam(? la%feg d'ggwas;ﬂéli A\:\nﬂl Iﬂgh(éllsohtitf&m (44 ﬂ(ﬁmL% thé’d'ﬂmecﬁ(l\ﬁigs 6y),
gilgﬁgi a_:ndgeoncentr(ated onl?()) silica gel. (CHroma ography (SIgE) elutlng with 30 - 50

4%[EE)’LO§A2C /Iﬂey aﬁ'b%gmé n%]@ﬁy’% ) 0P8 Bitie ¥RPblndPi Py AW bil. 'H

carbox

mmﬁeuw Kpmm)penazmaem) Gar(ﬁdok,yllH)(ﬂ aci(g 1816 &5 RED), 3.62
), no- 10 4-fl uorotol uene (0.14
N6, 210, 3 5 DAL U6 #Eopr Shy B ne (0. 17 mL. 12 mol)

were dissolved in dioxane (1 nL), and the solution
degassed with argon for -10 m nutes.

azsz(mptehy I%B%ﬁdﬁlabnaﬁlmdhyhphéﬁﬁhbmp-@l-grnyllQplpgazﬁle@ﬁ
per iodide (4 ng, 0.02 nmol) and

1),
t?ﬂerﬁYlic-‘}ﬂﬂﬂhb’h%ﬁ}hl ne (0.014 ni, 0.06 mml) wer e
C qwﬁﬂ 5 -
2 A P e S B (d Py Y2, 3-bromo
E4-ﬂaoro(t<ﬂume) (0a1|4dnlt; 1.2 emeal) amiadum@ropy@mme (\(gl'Ener 2 miel)
th H4C1 SO

e el ai T RS ind edalilenge iR ERat om0

|| leyafhe aBh @SR enld-PRE) 2 &l DIOBQmWo he did
?ﬁﬁrfht%}) 31@1&?) (’Jyﬁlexa}rt]ﬁeig1 afgifhgr%gld 44¥ ﬁ D o%@er oA

t (4t1he, GOImem Handstrisfesteiutylphesiphine :(QIOM/RlL @Mgplbwere added,
1%%-%12 refgg ?Ibgvgl gg‘;le@dgdéblggrgd 0 Sti]ré‘ {_J% h. ﬁéa/ctgpgﬁ%&&re was diluted

2whR E(t@Ac‘{S H1.) add Ftefesl ovdtelitd usiBlg ELOAS. The o@&ﬁﬂfﬂhﬁr vas
4-1 3- (5-Chl oro-2-f| uoro- phen rop2yn5 graln
ewhshe arioNbClosolution (étthﬂ ltt%?n dricd (NazSO.), fiffere
c(')(ﬁ)rﬁgﬂra?te%g%é iR %la Zdélﬂ@ma%?z[p?@’(ﬂ%feléﬁﬁ@wﬁh Ryl RPY%EEOAC /

éh@iah@er ztffolldéd Abmgl{eh z/erwtm@uﬂmmouhdas nyellywaild 'H NMR

v
36 St ANt {05 sbleortbe e abbu R (82 1. 3.0
SPaD: P GAMAPE R 2306 S B . 0. 05
nmol ), copper iodide (4 ng, 0.02 mml) and
tri-tert-but h hi 0.014
arﬁ'awireawuﬁ@o CRiboroio g Pabroga v e VRS seedt
ga{rb;l)?yﬁ‘c fifyl @ftef Xture was 30 diluted with Et OAc
( Yered over celite usi ng Et OAc. The

04@’510119-@ ylnalfprperwms Ineashexylisiacid athyd@stes 61.22 2.dh9¢ mngol),@-bromo-
%‘Gé n dr o ?éjg%éggﬁ%%,sgglﬁn% ncil Hgso%ﬁop%mlne (0.17mL, 1.2

mmol) were dlssolved in dioxane (1 mL), and the solution degassed with argon for

~10 minutes. Bis(methylcyanate)palladium(IT)chloride (12 mg, 0.05 mmol), copper
iodide (4 mg, 0.02 mmol) and tri-zert-butylphosphine (0.014 mL, 0.06 mmol) were
added, and the reaction was sealed and allowed to stir for 16 h. Reaction mixture was
diluted with EtOAc (5 mL) and filtered over celite using EtOAc. The organic layer
was washed with NH,Cl solution (4 x 10 mL), then dried (Na;SOs), filtered and
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concentrated onto silica gel. Chromatography (SPE)
eluting with 30 - 50 % EtOAc / hexanes afforded 113

wogo(s3803 of the title conmpound as a yel | ow oPCT/USRH05/005201

NVR (CDC13) 8 (ppm: 7.41 (dd, 1H), 7.26 (ddd, 1H),
7.02 (t, 1H, 4.16 (q, 2H), 3.60 (s, 2 H), 3.56 (t,
4H), 2.61 (t, 4H), 1.28 (t, 3H). 5 The follow ng

e gpﬁm% RS Silisy BN ek RSt RGHRY BRPTY dIRingGREINBO0 2 50 % EtOAc /
mkaaqsafmadrld 3uhe (B3A %) of thettitlplcompopndasmyeliovppibe HANMR

e B0l T4 B TP . (el 8 .2

fpSlse @-4rphb et o 4! gy smenzene (1.0 g, 2.7 mml),

eri zinecarboxylate (0.4 nL, 2.7 mol),
gold (III) brom de (catalytic) and acetal dehyde (0. 14

, 4 mmol ) wer added o0 at ed to
This 10w ol vE R eGP e SRR RS PR o 6
was extracted with Et OAc and washed with brine, then
dried (Na2SO4), 15 filtered and concentrated onto
sExampledd): 4-[3+(B (idorypheny))-1-anethybpren-2-yayllpiperaginenty
nes afforded 51 6.6 %9 of the
t?ﬁrpgxygbcn%%%%yi\gseigabr own oil. 1H Nwl\/gR §CD013{% 8
(W@f& (2 S rrﬂZ) W deﬁkafgenZteﬂlmth g3 frrh0 Bidutes4n 4 Greseyre flask. 3-

(thoqgr_l)-ethznmlg)enzglegg; O(gn3 721p3|5n0?)1 Egl}gl-(ldplpgrlwecarbfxglgé(({o 4 mL,
?%Téﬁ,ﬁ&‘ Kﬁ’ﬂ) %ﬁ%f%‘l}(/ifz (caialytlcR ﬁnd acetaldehyde 0 14 mL, 2.4 mmol) were

prop-2-ynyl | - pi perazi ne
- ddded panidaky tdactiachateeltth D0 86 saledéndrstifrad Sornl6)h. vidgaction

SSRGSt RN B s
ﬂ?&%r@@ hd bé}gzﬁﬁﬁzi%@d(bfﬁt@tsﬁwﬁ%eﬂ @l’ﬁom%t raphy (BMita el%bg) eluting

rom propi ona deh
(®1tBBO%EtGAE/hent pffmelpé 5&@@& .6 %{q’)d)f ﬁheetltlee%mpoyn as a brown

r
S5 59\ Tpt BB a5 AR LR Byt e 374
ﬁ? s h %’4'(%?4@1%02 BL)-2. 71@?@}9%&642\9@&9‘%) 1.45 (d, 3 H),
tered an condentrated onto silica gel
ChQBm:,\Bd@raphy (SPE) eluting with 0-30 %
Et OAc/ hexanes afforded 0.31 g (34% of the title
corrpound as a 30 brown oil. 1H NVMR (CDC13) 8 (ppm:

Fmpledi1: 3LCRibro-phédyl)-T ety ro‘b—ﬂr@nﬁfllwplp&‘iziﬂﬁ-l-
2005/ 80363 / US2005/ 005201 2%5’ 3.42°- '3.62 (m
Sedrboryldacid 2ty ester 2H), 2.45 - 2.55 (m 2H), 1.76

( jif\}atezr'@.’S mL) was deoxygenated with argon for 1 minute in a vial. 3-chloro-1-
ethynyl-benzene (1.0 g, 7.3 mmol), Ethyl-1-piperizinecarboxylate (0.4 mL, 2.7
mmol), gold (III) bromide (30 mg, 0.03 mmol) and propionaldehyde (0.26 mL, 3.7
mmol) were added, and the reaction heated to 100 °C, sealed and stirred for 69 h.
Reaction mixture was extracted with EtOAc (40 mL) and washed with brine (10 mL),
then dried (Na;SQy), filtered and concentrated onto silica gel. Chromatography (SPE)
eluting with 0-30 % EtOAc/hexanes afforded 0.31 g (34%) of the title compound as a
brown oil. 'H NMR (CDCl3) & (ppm): 7.42 (td, 1H), 7.21 — 7.34 (m, 3H), 4.16 (q,
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1.28 (t, 3H), 1.08 (t, 3H). Exanple 12:
4-[ 3-(3-Chl oro- phenyl ) -1-i sopropyl - prop-2-ynyl]-pip

wenresioses6i- 5 carboxylic acid ethyl ester Wat ePC{/AIS2005/005201

nm.) was deoxygenated with argon for 1 minute in a
vial. 3-chloro-I- ethynyl-benzene (1.0 g, 7.3 muol),
Et hyl - 1- pi peri zi necarboxylate (0.4 nL, 2.7 mol),

L €2 620 M, mst@@ 2H). 1.76 (m, 2H
%?_ir?é% Hh 33%% “g’nrga}%d%l@def?so(ssﬁ%m 3. mgrlgf ) ( )
aczged, SHDLdl 0he, 3ldpcti on heated to 100 C seal ed and
stirred for 10 69 h. Reaction m xture was extracted
vvlth Et OAc (40 nL) and washed with brine (10 nlL),

18043228 ) ro-phédyB- B55opR By 1ppiptrhzine-1-

c‘gage -([ﬁrorratleogfr)apggpt gE@b)ngatﬁ?ngy?miF%%&so %
E!ammiyﬂmmnbethmfémmw g (669 of the title

exﬂgg 9 nﬁf)ﬁasbd’egy\éw)égf%%l d V%M&@ fofg%grﬁg:tegi (aps%? 2 &ﬂcﬁ% 1-
?eﬂ%%yfl-ﬁgrzz@ili% (1. @§6@3mrﬁofb’ JEth- 1-%[1!)erlzﬂleéﬁbex32at5 10.4mL, 2.7

3119nol);[gc@1d B, brgmpq}e (3&,@@;@@@ 1111@0% and 2-methylprop1onalcgeq1yde (0.33
a{nf"r]{je% ?nrﬁoli% cﬁ 33fthOF ﬁt‘? kdd 18190 ~¢; ¥é’él'ed] anﬂ')sﬁﬁ%d for

¢’ aci ester Water
vgssh. dREucYigR nﬁkemle whg bxtmc:@dnmﬂrnEtQAcn(étﬁhmb) and a’asheé twith brine (10

IR T TR L NERO NI T ——
g@?ﬁa élluhh% WL UTB 6185 E?@Aﬂaexagesoé’ffm ). 6@%‘3(96%) of the title

| propi onal dehyde wer e

adﬂqﬂunaasiabftem eibclH Mé@D&k)tﬁdpm@O ™2 ételaH)ad’ Hnd7.34 (m,

%{r&a&ée‘émf A Sdia- ML B Erbchr PriE (O 28 40 Pt 2FD, 184

f r n ted onto silica
%é@%?omat g%ﬂg\{)ﬁyﬁ( azEI;I‘) g?&gﬁng%th 5-30 %

EtOAc/hexanes afforded 0.19 ¢ (19% of the title

Cﬁgapn?gﬂ_dlSSla-[g-éér utyl-%,-_qlf’-ch%orfip'\ﬂ:\en g)% Sgﬁ@p%;ﬁé% -1-
(&rbaxy’llc ac‘iﬂ eth%fll'%stelg ‘2124'8 ? 285(8I ?m 4|£|) 3.16 (s, 1H)

, 1.28
7WHZB,I (35 ImL) wasjgeog(ygergpq)d WitDargeR 93] ]emlmlte in a vial. (3 chloro 1-

T e
Pl U526 TI0P53thide (B8teg, (3 ﬁmdl)) andaZsfl-dﬂne(thgbrqilmldehyde

h f
&Miggg r@]grﬁg 1\7(erfne gcllj(be% éyl{:ist%ﬁﬁqﬂc 1on ﬁeate& to 100 °C, sealed and stirred

Efql?ﬁb 211 ]{%a@%&ﬂ ﬁaﬁ%ﬁﬁeﬂ&%@&ﬁ%&%@ 8@1@1 EdtOWe (gﬁ ar?lb edgig‘ai?lla)gge]c; \(?jVIGth brine

(QO&ﬁ'L)]then?dr%d (NaZSO4) ﬁltered and concentrated onto silica gel.
Chromatography (SPE) eluting with 5-30 % EtOAc/hexanes afforded 0.19 g (19%) of
the title compound as a yellow oil. 1HNMR (CDCI3) §(ppm): 7.42 (td, J =2, 0.5 Hz,
1H), 7.21 — 7.34 (m, 3H), 4.15 (q, ] = 7 Hz, 2H), 3.42 — 3.58 (m, 4H), 3.16 (s, 1H),

2.70 —2.80 (m, 2H), 2.48 — 2.58 (m, 2H), 1.28 (t, J=7 Hz, 3 H), 1.05 (s, 9H).

Example 14: 4-[3-(3-Chloro-phenyl)-1-phenyl-prop-2-ynyl]-piperazine-1-
carboxylic acid ethyl ester
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mol ) were added, and the reaction heated to 100 C,
sealed and stirred for 69 h. 5 Reaction m xture was

wexorsasedss with Et OAc (40 nlL) and washed with BCTus2@03005201
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m), then dried (Na2SO4), filtered and concentrated
onto silica gel. Chromat ography (SPE) eluting wth
5-30 % Et CAc/ hexanes afforded 0.72 g (69% of the

tWtake? @9%@% dx eaneﬁ‘thPérbon o7 INYRueGiaGl3A ). 3 chloro-1-
1H), 7.25 - 7.44
emﬁynyd -bezepg %l fig) 7. 34nmsl)( Kt ylzﬂrljplpezalzxmcarlrxe,Xﬂ@te((iéh4 rgﬂsl)ﬂ

2. 59 (t

ity bolg it et nfE G A AP eBretebnde (037 mL 2
ol dlowee iaddeds by theasdction Béated td H)(5°Gﬂs):a1w5nd st1rred for 69 h.
deoxygenat ed Wit h argon for 1 m nut e in a

3Reaelion guriurewayayTaclsd ivgnd Qar ¢ mb) and ‘Ba%ﬁé I“jlth brine (10 mL),

EEhP% 'd??éf p@azgég g@&ggﬁﬁ%m@ﬁ@e& anoﬁslma 9%02?%5%} y;z 1y (SPE)

g éluﬁﬁgd Wwith SiSO(g’AFEtGAc/lllexgnes st 0. ’a:ng (69%) oﬁﬂie titlelgompound as a
t t d

RNl W&NM& I GIOC BHS AP £ (4 5] (e R 744 (m,

congY 4%7(3 ?1521;5'1%1??214 %5?&1 n%t 0g r(a i ’tlei&eléﬁ i

eI uting vvlth 20 % Et OAc / hexanes afforded O 14 g (38
fthetltle compound as _a 2Q .br oi | N .
( Ble 5 6pl,5r£;3 CMO&%PPPE@“MI}’S-Pvﬁlmlnergyneﬂ-cgﬁﬂyhc acid
4%4]91e 3.46 - 3.61 (m 5H), 2.64 - 2.74 (m
4(5- 255(m 2H), 1.40 -1.78 (m 4 H, 1.28
(Wat&Kp.5 L. P8ag dlqoxyg@natmmalgon @or 1 minute in a vial. 3-chloro-1-

el T DL SR e TR L L 1.
61}9 %wg(mﬁlsx%ﬁua\é {mar @om nfn@c;l) anmmwamehpda(m S, 1.5 mmol)

3-chldro-1- ‘eth nyI-benzene é
Ewlerd addedhiapd nheznen@mrfmt@ﬁltatl 006, s:@eleﬁr@nd ItllIed fﬁ*fdﬁ)h Reaction

gol d (111 om, de., (

Rithaiclwis 3R SR @@9%(48 A a{m%siigﬁlv\g/%tg brigg (10 mL). fhen
t Bfed @RLSOP) ﬁh@@ﬂ add tonckafated oswallad geh dcmomat@a;smrr(spE)
16 h. 30 Reaction m xture was Sn)f”ac

etae o haed OkeH MRS aHatie ) 4 & VRaA) of e Gt compound as

RS b LN [CREPTS GORE TR BoaEasn =75 . 9416

P&, 1334?6105/6@(1512@111) 2364JI—I2HM (0, 2IRD) 204 9%6-Bt 534@n,/2H)e k40 esl .78 (m, 4
af f orded 92 ?@Ms of the title conpound as a

bHOwh2%(t 3H) &pbc13) 8 (ppm: 7.41 (m 1H), 7.21-
7.33 (m 3H), 4.16 (q, 2H), 3.45 - 3.68 (m 5H), 2.64

- 2.74 (m 2H), 2.45 - 2.55 (m 2H), 1.89 (m 1H),

Example 16: 4-[1-(3-Chloro-phenylethynyl)-3-methyl-butyl]-piperazine-1-

carboxylic acid ethyl ester

Water (0.5 mL) was deoxygenated with argon for 1 minute in a vial. 3-chloro-1-
ethynyl-benzene (0.18 mL, 1.5 mmol), Ethyl-1-piperizinecarboxylate (0.16 mL, 1.1
mmol), gold (II) bromide (6 mg, 0.03 mmol) and isovaleraldehyde (0.16 mL, 1.5
mmol) were added, and the reaction heated to 100 °C, sealed and stirred for 16 h.
Reaction mixture was extracted with EtOAc (40 mL) and washed with brine (10 mL),
then dried (Na,SO,), filtered and concentrated onto silica gel. Chromatography (SPE)
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1.512-1.72 (m 2 H), 1.28 (t, 3 H, 0.98 (t, 6H). 5
Exanpl e 17:

wa-2ps/Be3szy| oxymet hyl - 3- (3- chl or o- phenyl ) - pr opPTAISYI0F405201
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pi perazi ne- 1l-carboxylic acid ethyl ester Water (0.5

m.) was deoxygenated with argon for 1 mnute in a

vial. 3-chloro-1- ethynyl-benzene (0.18 nL, 1.5 mmol),
Féltﬂtvﬂg with B0 RS EIGA B eRaBeXyAted 9@n1]g€(25L/o) &ftﬁe ua@compound asa

,go()brome(ng.
darnwyllomlxdeém (Ehylded (1m0 7wl (1 151);&:%1 } vﬂér(en, 23tbed 16 (g,

0. 385 SO A 0 (P B aece gt VLR 10

(A6 Hh)7za(ﬁ£i ashed w3 enbobge, 649 nL), then dried

(Na2SO4), filtered and concentrated onto silica gel .
Chr omat ography (SPE) eluting with 20 % Et QAc /

SERERER A RS Aot ) SRV e
(Itba%ghéaﬁaeﬂmezﬂd} 4.16 (q, 2H) 3.92 (dd 1H)

3. 48 4H), 2.63 - 2H) .. 2. g0
(Watez (.5 qL)z‘ga%Qeoxy@qptedmt@gg% |f<g llrgmute ina v1a1 3 chloro-1-

I I
Teth ool r(goxtylle 19 sabidy lgﬂrl‘)@#nﬂﬁ&grb%x){m’é o;m RE, 1.1
deeoyy @alalt(ﬁm) biideaiogng, . m mincrt) andk teenzyloayacetaldehyde (0. 20 mL,

hl -
AN S TR N T
(Réd[c)uoﬁ ﬁlﬁﬂlﬁ@wﬁé&&'&gtedq;wy E@W& %IOQHE) and washed with br1ne (10 mL),

cycl propanecar boxal dehyde ( 4 mol ) wer
athee driec (Ma,She), fitarsdiaod Ch@@ln@thﬂ @nmeh@ gel. th@snmaém aphy (SPE)

Sé%l'@j&]&ge ds %C}IQL”% %ﬁﬁécmglg)gt i dﬁ& gﬁl%mﬁ?f%f%@g 5 %cx\fn%&md asa

d t
550 R oty it anls e e, s 2

héﬁarﬁé&, 15Df 2A%led. Th a4, 263 -2.730m.03H) Bé 1t 2.6@ (m, 2H) 1.28 (t,
c ound as a brown oil. 1H NWR (CDC13), 8 (ppm: 7.40
(dd)- 1 H), 7.27 38 WD 2005/080363 PCT/ US2005/ 005201

(m 3 H, 4.15 (q, 2H), 3.62 (d, 1H, 3.54 (m 4H),

3.9 (m 2H), 2.80 (m 2H), 2.56 (m 2H), 1.28

(d,3H), 1.11 (m 1H), 0.57 (m3H), 0.42 (m 1H).

Exanpl e 19:

4-[ 1- (3- Chl or o- phenyl et hynyl ) - pentyl ] - pi perazi ne-1| -car
bExXiple B8:i4d[3-3-Ehloyd-pheigl)-18ickipropyleprop)2-yagl]-piperazine-1-
deoxygenated with argon for 1 mnute in a vial.

3canbozylic pcid ethyl ester

Water (1 mL) was deoxygenated with argon for 1 minute in a vial. 3-chloro-1-

ethynyl-benzene (0.166g, 1.2 mmol), Ethyl-1-piperizinecarboxylate (0.226 g, 1.4
mmol), gold (IIT) bromide (30 mg, 0.17 mmol) and cyclpropanecarboxaldehyde
(0.100 mL, 1.4 mmol) were added, and the reaction heated to 100 °C, sealed and
stirred for 16 h. Reaction mixture was extracted with EtOAc (40 mL) and washed
with brine (10 mL), then dried (Na,SOs), filtered and concentrated onto silica gel.
Chromatography (SPE) eluting with 10 % EtOAc / hexanes afforded 0.344 g (83 %)
of the title compound as a brown oil. 'H-NMR (CDCl3), & (ppm): 7.40 (dd, 1 H), 7.27
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et hynyl - benzene (0.18 nL, 1.5 mml), Ethyl-
| - pi peri zi necarboxylate (0.16 nL, 1.1 nmol), gold

wORbdsjossem de (6 ng, 0.03 nmol ) and val er al deRrgdaIS2005/005201
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(0.16 nL, 1.5 nmol) were added, and the reaction
heated to 100 C, sealed and stirred for 16 h. Reaction
10 m xture was extracted with EtQAc (40 nlL) and washed

Wk 3 11408 QS (DerD, 2044 @l ADRE SOt o 181 06 7002 56

rat | ca r omat ogr a
edrmtzfﬁgl.ﬁﬁt(mlﬂm 1% E(rmbld{)/, gé%émeﬂi)aﬂf@r(madlgb 22 (55
% of the title conmpound as a brown oil. 1H NI\/R
(CDC13) 8 (ppm: 7.42 (td, 1H), 7.21 - 7.33 (m 3H),
4E)12§n & 19 af[)é (ggll?lﬁ]ro Bﬁeﬁai@ggy{)fﬂf?l%ﬂfﬁﬁrazﬂeiﬁcba;fmxyhc acid
1et }zlester 58 (m 4 H), 1.28 (t, 3 H, 0.95 (t, 3H).
SR G et v wepa for) piniteina l, 3 phlorer 1
pethadsilbenzene €Ol B audy,| 1. Emaol)] Beliyiyil- plpsmﬂnedAﬂhcenyla(te_‘D((Bl 6], 1.1
Smene o Eo I ptromyds oy mEHEpy AL Siomeieldehy s AL, 1.5 mmoD)
E%P%l (lfl%:c} th?ﬁe' ég&ﬁ?ﬁq{egﬁaﬂ HE° éosegfl@d%d sthrrdd fo‘i"m lh) ‘Reaction

rom nmol ) and t hi ophene
oanﬂeamebmete@ OvithAEtOmc, (40 nfL)radeWaShed withddiod (1Gmd.), then

d,to 100 .C l.ed d f
1o CRESOD BSRH S b Erofitedt pRERIER i { FRiEREET I (5PE)
n@-l)ltnz%%ltﬂﬁ@hﬁ ErHACH HBkARE affdfded U122, ¢ (I3€R) 6 the dtle compound asa
filtered and concentrate onto silica

gmmwﬂhmg% PEDC Pt T A2 (i LI T 106 BB, 310, 4.16 (a,
DR AR R A TR
7H 613211%% H)°>|T|)2;8 (? 2806105 (139, 7. 00 (dd, 1H),
H)) % m 4H), 2.64 (m
1 28 (t 3H) 30 Exanple 21:

p’é&g%%ﬁe RO b b BRGRA L BLGP Zn¥il ipoine-1-

2gga/og§gggad@gﬁyluagpos/ 005201 V\ater (0.5 nL) was

deoxygenated with argon for. 1 minute in a, vial

SWﬂﬁﬂdQé mL) enngenpyseraterewih preondor] migute iny#rgia). 3-chloro-1-

S
Smeed1R @otte(iiybroptidd & mgl 0.03 nimaetirend thiﬁﬂ’ﬁn@lﬂf_lbeﬂ),al@hyﬂe (0.14
e 20, 0 GRS T BT i o
"kég S%) W&tﬁﬁ‘eéﬁa g{r{ﬂ&ec( wih FibAc (BOSRIL) (&hﬂ Qfhshed \iv1th brine (10

tere concentrat ed onto SI i ca
Chliomhbm drieg Gya,SORE)terdund ngnasntrated @nte sicargel/ Chromatography

h?ﬁé} e u’uanfgfxglrﬂrtlj ?8‘ /9 ﬁt(S‘Ec ;gexar{gs a&%or&ehcia 8§ I I(SO %) of the title
compound as a brown oil. 'H NMR (CDClL3) & (ppm): 7.40 (td, 1H), 7.26 — 7.34 (m,
3H), 7.23 (dt, 1H), 7.00 (dd, 1H), 5.06 (d, 1 H), 4.16 (q, 2H), 3.54 (m, 4H), 2.64 (m,
4H), 1.28 (t, 3H).

Example 21: 4-[3-(3-Chloro-phenyl)-1-thiophen-3-yl-prop-2-ynyl]-piperazine-1-

carboxylic acid ethyl ester
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conmpound as a brown oil. 1H NVR (CDC13) 8 (ppm: 7.49

(td, 1H), 7.43 (dt, 1H), 7.25 - 7.36 (m 3H), 7.24
wOdads/0kéds3 4.89 (d, 1H), 4.15 (g, 2H), 3.52 (nPCHS2005/005201

2.59 (t, 10 4H), 1.27 (t, 3H) . Exanple 22:

4-[3-(3-Chl oro-phenyl)-1-furan-2-yl -prop-2-ynyl] - pi per

azine-1- carboxylic acid ethyl ester Water (0.5 nlL)

PGPV St AL RRG alh fr SRS o) PR fpdoro-1-

Pﬁﬂll-belnzﬁier(eﬂIS&nD ek anfiexly, Bthel- I@lpl:ﬁzmbcarbowmtﬂm)ﬂ(} mL, 1.1

Sl igol ATy OGS Gormendl3 Fimo Y SoRiEGe JHALRCeRde (014
3’:@ - rSe%(ﬁ{ NARerd %ﬁh&p ah@ t48adion R 8EE W°(§t§e§1%@ dnd Srred for

t on m xture was extracted with Et OAc (40
16 h. Redcti@smedureivids datracted (ith Et@A), (40 ndy) atdiveaghed with brine (10

I T R —

gﬁé‘gﬂg %}&Rﬁ @?d/(i glt(?\l%% 9 ?%ﬁéﬂsff&ﬁﬁi %ﬁ; nigl (le %) @ﬂm@ﬁu@ d

gogagomgﬂas llbpyin o J5 NMR @0DCh) 5 Gppm): 6: 4@1(@ L, 4 7149 (a tm,
4 - %BQﬁm( Eﬂ!} 1@41(5@ B, %@9’ (g,hl}l—gxffgsfségag% ﬁ%&n A, 2.59 (1,

41[}{)31 §~$ h_ﬁro phenyl ) - 1-et hyl - prop-2-ynyl ] - pi per azi ne
car oxy Ic acid tert-butyl ester Water (0.5 ni)
was deoxygenat ed W|th argon for 1 mnute in a vial.

hi =1 - - . .
el B Rl PR Bry et Shpy -2y AR pipgragipe 1
%rgﬂxyhmmd)ethgms@er(l 1) bromde (6 ng, O 03 mml) and
propi onal dehyde (0.10 30 ni, 1.5 nmol) Vc1 g

3

tWeter €% miLowaselgowxeenated gothareafor édmé‘HE? g,

act
stvhghho et 86 Cintn 1D, BRI E RS “)“% ml, 11
F%ngoysg&%{m@g&gﬂde (tm:ﬁg, oltosennm»t)u and thluplzmmarbalﬂﬂwde ¢0.14
and concentrated on
anlic 1A GaTh HeBoAsist Ths TRET S PPl et Sredy s g fo
of6 i hﬁse{c'uf}}l %&%M%ﬁ&(uﬁ%d%@{ EMA@%JO mﬂ:}:&ﬂ‘d\ﬁamﬁﬂ brine (10
&nﬁﬁ then dr&lcl)(N aZS @4, ﬁltéed’ 8nd mncam#;atedzmgq silicp ggb {hypmatography
%@Hé;% pléltlgg wrlI‘}h 1%'7% Etg)Ac / hgexém lEt'%f‘ord'SedJOr plgg &9 %§ '5'% the title

X J@hﬁg%‘& gﬁwo nmchmdh)m@w—mgh 1Y sz el H),

phenyl ) eth
- hR2per7aidi (ag-3H), 6. Gh(dlxoid;ll) |6<.‘393(c1dd11t1b|4t15t(at D), 4e%‘t(1§f1H) 3.56 (m,

(O 23&%@6@ %A % di ssolved in CH2C12 (1 nlL) and

Example 23: 4—[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine—l-

carboxylic acid tert-butyl ester

Water (0.5 mL) was deoxygenated with argon for 1 minute ina vial. 3-chloro-1-
ethynyl-benzene (0.18 mL, 1.5 mmol), Piperazine-1-carboxylic acid tert-butyl ester
(0.20 g, 1.1 mmol), gold (IIT) bromide (6 mg, 0.03 mmol) and propionaldehyde (0.10
mL, 1.5 mmol) were added, and the reaction heated to 100 °C, sealed and stirred for

16 h. Reaction mixture was extracted with EtOAc (40 mL) and washed with brine (10
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10 m,, 13.5 nmol) was added slowy, and the reaction
stirred for 45 mnutes while warmng to room

woenp@setssr e. Reaction mi xture was poured i nt oP@T/US2005/005201

saturated NaHCO3 solution (30 nmL), extracted with
CH2C12 (2 x 40 nL), then dried (Na2SQ™4), filtered and
concentrated onto silica gel. Chronmatography (SPE)

centrated ontc : )
T S e e R VR R

6SPE )edutirig Wish 30 pBtMwic Abexangeafaviedi] me B % thetity ggmpound

Sﬁé‘%%é oif %l‘ﬁ\@gj@?@% 5{,@2%31({ ) gypblm)s 791135 %82%{3 3.40 —
??i@ (E,Z_I)sﬁ%izg% -%.77’3( (gﬂﬂ)z%ﬂé%g_gzﬁ% 3 (erﬁ,zzgfg (M6 (RARED), 11 F8H(s, OH),

4-(08&3t,(3H)Chl or o- phenyl ) - 1- et hyl - prop- 2-ynyl ] - pi per azi ne
-1 - carboxylic acid isopropyl ester

1-[ 3-(3 ChI or o- phenyl ) - 1- et hyl - prop- 2-ynyl | - pi per azi ne
g:j&& » L3-8 hlord e%svl)tr-bﬂ;tymcslrafazrymya]opi@eﬂamﬁe

were dissolvedin -2 n

S'PE3F(r3e@h1ato-ph@ahTlt—ethpslep@p&ﬁnyll-mpﬁfa@wrl- L%ﬁp&c%@g-butyl
(eﬁ 0@%95 & oﬁé orlfwas?’d Ivédt i THIER) 91 m @&%@é& to@E. TFA (1

roomtenper ture

EBXCES5 @) Wiid @fdet glowly GridGhL reaetien ﬂnzqdd‘pa*ﬂ%dum&mjwhﬂe
the residue was taken up in Et.OAc &15 rrLg was dd
qumn%togpopgempq;gtqqq_) Rgﬁg}og mlﬁglre( d 1nt0 a saturate

t 0
e
Filyeedd ol conbéntraidd dﬁ*&smlwgﬁlsﬁ}ﬁomptpggaphy (SPE ) eletingryith 80 %

bbby el Slaha AR T sy a1

1 {viR (CIC1:3 B)(pprh): 2644 (id,
%Z@be tﬁgqlggg?rﬂgo%i}fa 5&%(4116‘\2\' @H) H ( 3 8)(ppub): (
AHIR 7(53-(@h LED.7.he M) ol SBDhYHS pbso DHR 343t] LI B0z} he (m,

- 5 carbox p r

14I[1132(7§ <hPb 18>%ﬁ)e§ﬁ%) g?@{miﬁﬁ 74(2“)%%)[’ 07 (tpgllrrI Zi ne
(40 ng, 0.15 mmol) and triethylam ne (0.064 ni, O0.46
nol ) were dissolved in CH2C12 (-2 nL) and stirred at
room tenperature. N-propyl chloroformate (0.027 i,
0.23 mmol ) was added, and the reaction stirred at
roomtenperature for 3 h. Excess triethylam ne /
CH2C12 were 10 evaporated, and the resi due vvas taken
up in EtCAc (15 nlL) and washed with wat er
aRgamoples: @3[3-@Gh ombmlbéreawlpsp%ynﬁmwazwﬂﬁ

h ff ded 11 20 9% of th
et b Eef ow ot 1w 0

1-[3-(3-Chloro-phenyl)-1 ethyl-prop -2-ynyl]-piperazine (40 mg, 0.15 mmol) and
triethylamine (0.064 mL, 0.46 mmol) were dissolved in CH,Cl, (~2 mL) and stirred at
room temperature. Isopropyl chloroformate (1.0 M solution, 0.23 mL, 0.23 mmol)
was added, and the reaction stirred at room temperature for 3 h. Excess triethylamine
/ CH,Cl, were evaporated, and the residue was taken up in EtOAc (15 mL) and
washed with water (3 x 10 mL) and brine (10 mL). Chromatography (SPE) eluting
with 30 % EtOAc / hexanes afforded 19 mg (36 %) of the title compound as a yellow
oil. 'H NMR (CDCl;) & (ppm): 7.42 (id, 1H), 7.21 — 7.33 (m, 3H), 4.94 (7, 1H), 3.42
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(CDC13) 8 (ppm): 7.42 (td, 1H), 7.21 - 7.33 (m 3H),
3.88 (d, 2H), 3.43 - 3.62 (m 5H), 2.64 - 2.74 (m

wames/oR0%6 - 2.55 (m 2H), 2.46 - 2.55 (m 2H) PCT/US2005/005201

1.61-1.82 (m 15 4H), 0.96 (t, 3H). Exanple 27:
4-[3-(3-Chl oro-phenyl ) -1-ethyl - prop-2-ynyl]-pi perazi ne
-1 - carboxylic acid isobutyl ester

1- - e 4yl o, ; ZHYNYid @R 2PB! 26 (& 6H),
O T e 2T oy B P XY Ry P26 65D
A.0%B(t3).) were dissolved in CH2C12 (-2 nml) and

stirred at roomtenperature. |sobutyl chloroformate
(0.030 nL, 0.23 mml) was added, and the reaction

e 26t 41{9-Q30Glﬂ8ﬂﬁgﬁédyﬂ)31-feﬂfyl-'i)rbp-ﬁmﬂppi erazine-1-
triethylamne / CH2Q 2 were evaporated, and the
reagbetgdicwasid prggwhester i n Et OAc (15 nL) and washed with

(B Gl B0 25 s SO SRR
ety thndihe (.06 @11 0146 enmolyperndisadvel in€H,6 G2l mL)Lahd stirred at
LN IO B T X
oy o 8080 o b i g D35 AR IhiEY CACl v
AerfaBerbfedCimddthe rqsivreyas-takeatpyin FsOdw-(25 yiyiand pyaskedawith avater (3
I_:)la-gb %ggé %lﬁtlgg élglirlnlq).bah%lma%g gtrglghyﬂr(%P%)el%%gg /\7\51)%%6‘% EtOAc/
Indx3ndshffdrdQr Pr ﬁ??m ‘%2 ok iRt caigRmd ay Bytilowbfier HAMR

(40 nmg, 0.15 mmol’) an triethylam ne §0.064 nm., 0.46

GG Q1 e (ppne)i: 348 1(tde diH), 7. 2HR T2 (o, 3HH 3. 8&i(eH 25D -2 d 302 (m,

ST S s KL AR50, 985,y 1.2

rmtgg;@q ture for 3 h. Excess triethylamne /
CH2C172 ’réBS evaporat ed, and the residue was taken up

in EtOAc (15 nmL) and washed with water (3 x 10 nl)
SBromelecs - e EeRFRO PR o Al
bty 0w oL 1N (090
3f£2(3-®1@9-p§1ﬁw1)-5fq}hylmr@zﬂ:ynzl.]-zépe(rﬁffin%ﬁbo, mg, 04£;§ mngaﬁ%@ad
g{{kg%(ﬁammg @%6%11@5 %g4t6(1ﬂ@ﬂ§5 szeg,( giﬁgﬁgé%%lg i, GI~2 hP.) 24 stirred at
4rdodr tedrpehitae 0 Ipbeatyy thiofofetninte (pOImP; 989 nmel) pes addate and the
1ot LSRG G Aoy P, BB AT (S e
( é‘&pﬁ&teé,) kP tHITRLi duPREs taken up in EtOAc (15 mL) and washed with water (3
x 10 mL) and brine (10 mL). Chromatography (SPE) eluting with 30 % EtOAc/
hexanes afforded 24 mg (44 %) of the title compound as a yellow oil. 'H NMR
(CDCly) & (ppm): 7.42 (td, 1H), 7.21 — 7.33 (m, 3H), 3.88 (d, 2H), 3.43 — 3.62 m, 5H),
2.65 —2.74 (m, 2H), 2.46 — 2.56 (m, 2H), 1.95 (m, 1H), 1.76 (m, 2H), 1.08 (t, 3H),
0.95 (d,.6H).

Example 29: 4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine-1-

carboxylic acid butyl ester
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15 triethylamne (0.064 nL, 0.46 mol) were dissol ved
in CH2C12 (-2 nL) and stirred at roomtenperature.

woOlkeoE@sedsd chl orof ormate (0.034 ni, 0.23 mol ) PEEAIS2005/005201
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added, and the reaction stirred at roomtenperature
for 3 h. Excess triethylanmne / CHCl2 were
evaporated, and the resi due was taken up in EtOAc (15

"‘1«;3 @@hl’@é{ﬂ) Enyiy tlh:t )p Xy u?,P] pl&:rﬁ%tﬁe g@‘i’nﬁ rd. 12 mindd?) and

Chr omat ography Et OAc / 20
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1% PSSP R AR b A FISEE g il 20 10 BiOAe
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rm&hbﬁﬁm@t GH@ (mpH BRnt- %1 8rﬁ3dﬂbf361r) 1@ (t gHy 39yt 3.61 (m,
0 I h d

TR AT AT, 206,256 S PR TR 6 38— 147 (m,

Otﬁj;l;{)gv\qerm)gcw\(agmat ed, and the resi due was taken
up In EtCAc (15 nlL) and washed with wat er (3 x 10 ni)

and brine (10 mL). Chromatography (SPE) eluting with

3 / -1-
R e R R i
acarbbkylie adid 2,2t&inNMRyl-prapgl&sterS (ppm): 7.42 (m 1H),

glé% (% @fgp&@eﬁﬁgﬁ etﬁ&'ﬂop?g;g-%lrﬁn‘gig ;]Biger;zz%% %i'(? @g,?%f'% m_mol) and
Zﬂeﬂy]an@l?le 10. @)6@ ilnI( @464rh9nol)lwé%éf d%ssélv&%n( CHgCH |(‘J)2 mL) Qﬁd stirred at
41=qom ‘(eBl-p@tﬂtlmeo wbemtyl) chlorefqmyuatep(ﬂ@é4 mly, r{?m mmqi)ewaSzadd@d and

- car.box 0 t h
gea(cgobﬁ?{ atprﬁgﬂvfﬂ)npiragkr %r o g]IEZJX %{ ﬁ{/efl]ylamme / CHZC Clo were
( Q\thpﬁﬂa,ted) aﬂ@tﬂ@f@élﬁue’iﬂﬂs takén %5 ﬁNEtﬂ)Adl 5( Pl \I%,she@ Wiﬁfa water (3
were dissolved in CH2 and stirred_at

1@ 19@@% andripimedi @ pd). @W@ﬁﬁpgﬁaﬁhﬂs&’cﬁ)&hﬁ%‘wﬁ%&? &t BipAc/
t N es( e%fo ?Zd %alga(#%% om txg titl ﬁqas a%%ﬁg@vszlx '"H NMR

reac ron stirre enperature for cess

t (¢BEthyb apprip 7.42 @HASDH27. SMELG’ B/(amcmm E@l (mxﬂ); 3163 3 62 (m 5
resi due was taken up in

WHD %64 3 275100, 7D, &ﬁa &5&1@1 (2 InZﬁ (md%HMa%@f%{éw 9% (S OH).
(SPE) eluting with 70 % Et OAc / hexanes afforded 15

ng (27 % of the title conpound as a

Example 31: 4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine-1-
carboxylic acid pentyl ester

1-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl]-piperazine (40 mg, 0.15 mmol) and
triethylamine (0.064 mL, 0.46 mmol) were dissolved in CH,Cl, (~2 mL) and stirred at
room temperature. N-pentyl chloroformate (0.033 mL, 0.23 mmol) was added, and
the reaction stirred at room temperature for 3 h. Excess triethylamine / CH,Cl, were
evaporated, and the residue was taken up in EtOAc (15 mL) and washed with water (3
x 10 mL) and brine (10 mL). Chromatography (SPE) eluting with 30 % EtOAc /
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wOmosmsh3633. 40 (s, 3H), 2.64 - 2.74 (m 2H), 2Pd&®/US2005/005201

10

15

20

25

30

§é56 (m 2H), 1.76 (m 2H), 1.08 (t, 3H). 20 Exanple
4-[ 3-(3-Chl oro- phenyl) 1- et hyl - prop-2-ynyl]-pi perazi ne

-1l = I i t

flef(?ﬁ ?gﬁ%ﬁélgr%i Ifg‘ c?%g ettﬁl% c%{n om%asy & ?llov{) P%er%m

((@)@19) 5 @pid: mlkm aml 7. zlmesmh AH)N4.00@t, 0647 Hiz, 21), 3642 —
wer e | SSOol ve

FuT oo Rpér o 4 €1, B RS hB6 081 %Hﬁ&?%_dr Sa8 ALl 124
t en‘pg%jf e%g gﬂﬁfi[z cgsogélfr?'gtgﬁyf a ﬁél /rr %EQ?:It 2r oo

\é/teroi (e\llgp:)iat ed, and the residue was taken up in

c

b%wlefé PV W R U O L
%j]ﬁ&%@@ﬁéh@ﬂ-@ﬂﬂf?gﬂ@ﬁ nmy (30 %9 of the tltl e

as a yelloworl. 1H NVR 30 (CDC13) 3
71 B Ghlotpherg <ty Beral0 e o |l and

efhg lnfi 67%64'11 ﬁ’f# Qﬁ% mrfo]i dve(? g’ls%edz i 13%1@@ &gpgég%%nned at

PIGHIH\%%QQ@&QQ 5@Hﬁ>rof5¥rﬁimicﬁi Biethoxyethyl ester (0.027 mL, 0.23 mmol)
4-13 Chl or o- phenyl ) - 1- et hyl - pr op- 2- yny| L % per azi ne
XC

-yas aﬁalp@mn;lnh@reg@ﬁlcm sjg'ﬁ:gl)at reom tgmperature for 3 ess triethylamine

3- Chl or en [
(A o SRR Mg e i R Ry @55 48
”W@Jh)ad weihevalesSot y@dm) ranGZHﬂﬁ‘é.QIO(mB) nChromaﬂogrhphyr((S@Eaelutmg
roomtenEerature Benzyl hI ord‘2 fe Q, 033
nwﬁh)70v@ e Lbianmengarded T3 a2 ouelipe BHS Sompolas s
e1al y el r I / 2
G o raRgR CRCiEopel Y B B} 71 - ESee s, 4.26
E@ﬁ)@gﬂ)(;aza@ 64&(3@] T Beld (v 3%}11) wgnaz Yﬁle(mﬂHD?-r%)— 266 (m, 2H),
rine romat ogr a PE) eluting with 30 %
El@ﬁ\émﬂliblﬁg(ér@@ affo?deg ¥6(rrg 243 % ofg the title
compound as a yellow oil. 1H NVR (CDC13) 8 (ppnm:
7.21 - 7.43 (m 9H), 5.16 (s, 2H), 3.50 - 3.65 (m
4H), 3.46 (t, 1H), 2.64 - 2.76 (m 2H), 2.46 - 2.58
(m 2H), 1.75 (m 2H), 1.08 (t, 3H). Exanple 35:
4-[ 3- (3- Chl or o- phenyl ) - 1- pyri di n-3-yl - prop-2-ynyl ] -pi p

eﬁ§ﬁngfe i3 41|?h€aaéﬂmwﬂh‘én§l§-lldetﬁ§gﬂll m{)eﬁ-gﬁ%l&-plperazme-l-

nyl - benzene
ebhy)loxyllc-amdthlenylrmﬁar boxylate (0.301 nL, 2.05 nmol),

g? [9 é léh gro phenylgki-e(tﬁyl-prgg 2-ynyﬂ 1pépT£)1kg (4(P1¥1§,i 6j.i15]ﬁ1'r§61) and
triethylamine (0.064 mL, 0.46 mmol) were dissolved in CH>Cl, (~2 mL) and stirred at
room temperature. Phenyl chloroformate (0.029 mL, 0.23 mmol) was added, and the
reaction stirred at room temperature for 3 h. Excess triethylamine / CH>Cl, were
evaporated, and the residue was taken up in EtOAc (15 mL) and washed with water (3
x 10 mL) and brine (10 mL). Chromatography (SPE) eluting with 30 % EtOAc/
hexanes afforded 18 mg (30 %) of the title compound as a yellow oil. 'H NMR
(CDCls) & (ppm): 7.45 (m, 1H), 7.11 - 7.41 (x, 8H), 3.58 — 3.79 (m, 4H), 3.46 (t, 1H),
7.74 — 2.83 (m, 2H), 2.56 — 2.64 (m, 2H), 1.79 (m, 2H), 1.10 (t, 3H).
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car bal dehyde (0.176 nL, 1.87 nmmol) and deoxygenat ed
water (1.9 nL) were added to a vial, sealed, and

weoerhesrsaeat 100 C overni ght. The reaction m xt BCE/USABS/005201

cool ed and 20 then extracted wi th dichl oronet hane,
washed with water, dried over anhydrous sodium
sulfate, filtered and concentrated onto silica gel.
Purification chromat ography (SPE) using 5- 50% et hyl
acetate in hexanes afforded the titled conpound (101.8
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Irre erni ght ereac on i Xt Ur e was
clesxheet affonded 26em g €43 Vo of dt titlet donthionint es ayelidwand, 'HNMR
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rrg 5 35% yeI lowoil). 1H NWR (CDC13) 8 (ppm: 7.62

an@ 3 ﬁl?[g'éf@hlo?% phg!nj?lg 1%’@1511{1-:2-5’13%@%&%] ([)Eaéraz1ne-1-

4&%%)0%%1%721&1& ethy® Edter Exarr'pl e 37:
Chl or o- phenyl ) - 1- ( 2- met hoxy- phenyl ) - pr.op- 2- yny

| 3~chlbgo-pietlsmat-benzene (h34fon 2.80 avhel)cathy}i1-pipezinecarboxylate

e S REE G 107 ol 0 g i higg -

O&HrBalénykik é@'l%ﬂndﬁ 1(83. namag anf 408 enared watez(mmqwere added to
benzal deh 0. 090 , 74 o \;li)hgand deoxygenat ed

wavat S(:zde ﬁtlm@d at ]é}g)dpgdove@@g] |reac§1@g|ng§ & W@gs cooled and
i S AR A GEPOER, ST AR B e

wesligs sulifith, filedr&l anddocneehteneel ordm lsn)hda gels Pusifidation chromatography

S s i e SR  d Syoka s ms

afﬁ% Wm ff‘m‘ﬁéﬁwmﬁf‘%&ﬁ H?@%*GH ﬁ%?‘@(m

(nH) 7H0 (. 4413 1.6% (H) H), 2. Bl(s( 1), 4.14 (q, 2H), 3.54 (m, 4H), 2.58 (m,
4H), 1.27 (t, 3H).

Example 36: 4-[3-(3-Chloro-phenyl)-1-(2,4-difluoro-phenyl)-prop-2-ynyl]-
piperazine-1-carboxylic acid ethyl ester

3-chloro-1-ethynyl-benzene (0.136 mL, 1.10 mmol), ethyl-1-piperizinecarboxylate
(0.119 mL, 0.81 mmol), gold (III) bromide (3.2 mg, 0.0074 mmol), 2,4-difluoro-
benzaldehyde (0.081 mL, 0.74 mmol) and deoxygenated water (0.8 mL) were added
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4H), 6.98 (m 2H), 5.26 (s, 1H), 4.14 (g, 2H), 3.89
(s, 3H), 3.51 (m 4H), 2.63 (m 20 4H), 1.26 (t, 3H).

WarzaTHBes638: PCT/US2005/005201

4-[ 3-(3-Chl oro-phenyl)-1-(2-chl oro- phenyl) - prop- 2- ynyl
]- piperazine-1-carboxylic acid ethyl ester
3-chloro-1|-ethynyl -benzene (0.136 ni, 1.10 mml ),
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C%Ied conmpound (202.3 ny, 46 WO 2005/080363
PCT/ US2005/ 005201 66% yellow oil). 1H NMR (CDC13) 8

(ppm: 7.71 (m 1H), 7.49 (m 1H), 7.35 (m 6H), 5.12
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bﬁ?zaﬂa@ay Q@OQ@nﬂBB TAimmol) aad dmty)gem:t@ri wetw@& ndiv)éﬂere added
wat er

Somniaiscatedign Srigar WGHe ovanaleThs raRTA R dagooted
\‘ia,glg'te%l é&raéﬁq vﬁtl?&lcﬁ&cfn?é%ﬁaeﬂ Whited ehie Waren deied ane: anhydrous

wat er, dried over anhydrous_ sqodiu
solifuat mlfatte,lfﬂ‘er@ohndmnmtr@@dtqnﬁl slicaognl o Pyl lp%wngcé{omatography

HSREL S 120 7ar BT RS a3 Pt cotdp. 80 122 2 me
'%%, H;icf%v c}igl "H\NMR }_ﬁ)bDCllB‘} n{)CD@@a 6H§ rvmecm 71,}507 31 (m,
441—1}56(9(3 (22, szae: (IH{) 414 (q, . ws Hl) 5 @1 (4;34(}9 263 (m,

15 Exanpl e 40:
AH%%I%Z(@%%ro phenyl )-1-mtolyl-prop-2-ynyl]-piperazi
ne-| - carboxyllc acid ethyl ester

3-chl oro-1 b 0.136
eEingmpleI38p|4p[érézéhl@Cg'B§g£§) gt@ ch!@%wnwﬁoprﬁpair?y%1 ),

gol d _%_ 0074 mol ), 3-nethyl 20

b%‘ll?f'éa‘ Hyd rl?‘b‘ygig?‘:%&h%fqmml ) and deoxygena%/ed

WeBlord-0-e8hyHy) -béde@e €0 tRAImL, 1.10 mmol), ethyl-1-piperizinecarboxylate
(0.119 mL, 0.81 mmol), gold (II) bromide (3.2 mg, 0.0074 mmol), 2-chloro-
benzaldehyde (103.5 mg, 0.74 mmol) and deoxygenated water (0.8 mL) were added

to a vial, sealed, and stirred at 100 °C overnight. The reaction mixture was cooled
and then extracted with dichloromethane, washed with water, dried over anhydrous
sodium sulfate, filtered and concentrated onto silica gel. Purification chromatography

(SPE) using 4 - 10% ethyl acetate in hexanes afforded the titled compound (202.3 mg,
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to a vial, sealed, and stirred at 100 C overnight. The
reaction mxture was cooled and then extracted with

wdizadslosewset hane, washed with water, dried ovePCT/US2005/005201
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anhydrous sodiumsulfate, filtered and concentrated
onto silica gel. Purification chromatography (SPE)
usi ng 2 - 10%ethyl acetate in hexanes afforded the

S AR T, PR T G s ol s o
16151) 54125(2, KHL 4315)(q,2H)L3 A7qm, 2H), 2.63 b, 41), 1439) (¢, 3H)59
(m 1 (s, 3H), 1.27 (t, 3H. Exanple 41:
4- [3 (3 Chloro phenyl) 1-(6- nEthoxy pyridin-3-yl)-prop

S T PSR ok Mgt

etzh‘jobxylic—anuibethyilestenar boxylate (0.119 nL, 0.81 mol),

gg—l g@ég&l} b p%%) &%&5?6&)74 IM})I 1-p1per121neca¥boxylate

pw 119 HE; B3¢ ﬁfﬂ@@lb dgairwqg) biddiaé (3 mgO 0.0070wmhd1) @ﬁhethyl-

deoxygenat ed wat er (0 nm.) were added to a vial

sberizeldehysded 0 86 mlad). 24 mnmb) wdglrexyacgied water (Pl ware added

n1 C%Yl{éf gﬁf,gi'a Cffl glgfg ?’tl S%ﬁgmkﬂﬁtecﬂeﬁffé}{ta ??ae C}BH mlxture was cooled

aRMVIHE D Bsir R el wnh diehforb@ethhnd, vaslied witld waten Cdﬂla‘dr(ﬁﬁeﬁﬁhhydrous
Purification 5 chro

onto silica tQ
usQqdigm EUHath%@eé%%d eancentrated onte silish ge a\%‘ff @ﬁa’é@ ¢ %matography

(S5 o DI S el Pyl AR6 AL A cor iy s1.1 me

15')%, Vel B3y <61 IBII'NMIG(G’JBC(;NS (dor)): 7450&& (lea:) 1B (m41Hp 7.28 (m,
12@7 4(?3 (sgu){) 411(5 @Xgﬁg,ﬁe@@ 4&1) 2.58 (m 4H), 2$8"Zs 3ﬁ? 1.27 (t, 3H).

4-[ 3- (3- Chl oro- phenyl )-1-(2-chl oro-pyridin-3-yl)-prop-
2-ynyl]- piperazine-1-carboxylic acid ethyl ester

BEthnplemﬂ %Bh@nahkhexpmngl)-(lan;lﬁlylmrpp R-yhiyljvpifierazine-1-
eth er|2|necarboxylate (0.119 nL, 0.81 mmol),
gERx 0{‘3/1!*} 2}%#% &&er3. 2 ny, 0.0074 mol)),

23 CCHO% 9: dd?%fﬂg@ libBE7end T @ abairde! rmcﬁ@m()@?&hﬁ Itglpeﬁzﬂlécarboxylate

enate wat er . wer e added
a(t1 ¥ mLse&l ammola,rgbl@(lili) ibeamigde (3.2 0fPFA mughb; 3 lrh:éhyl-

dgaCt LS‘FE){{E@Q%& t{g@%{om ??pc%gdég{ge%g} | )é?v‘z{t%r\?(‘é)%dmm wgre added

apfw daRYsaled Qi viirsdih AI0EC dvekdiglite Tharehction aeiRtur@tvasicooled
onto silica gel. Purification c ronatograpda ( SPE)
I

ugichihes extrauged with gichleremathang, ivasksdawih Wefer ofirisgpien anhydrous

E %@g)sﬁggg@%% %gcgf)on(c q?ﬁf Sl % %}Ll aw XQJ’J_'&f cagwyﬁatography

Z(BEIEZ)usmé 23411((‘}Hleth%lﬂ'|)wetﬁe hﬂhe(x&nesldﬂfqrdéﬂ thb titled c@ilpouritl @65 mg,
o dow o 11 RMER (D CL) & opm: 7.5 O, 1H), 7.3 (m, 6H), 7.15 (m,
1H), 4.82 (s, TH), 4.15 (q, 2H), 3.54 (m, 4H), 2.59 (m, 4H), 2.41 (s, 3H), 1.27 (¢, 3H).

Example 41: 4-[3-(3-Chloro-phenyl)-1-(6-methoxy-pyridin-3-yl)-prop-2-ynyl]-
piperazine-1-carboxylic acid ethyl ester

3-chloro-1-ethynyl-benzene (0.136 mL, 1.10 mmol), ethyl-1-piperizinecarboxylate
(0.119 mL, 0.81 mmol), gold (IIT) bromide (3.2 mg, 0.0074 mmol), 6-methoxy-
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Exanpl e 43: (S)-3-Methyl -piperazine-I-carboxylic acid
ethyl ester 25 (S)-2-nethyl-piperazine (500 ngy, 4.99

wonwisjosesas di ssolved with stirring in dichl or eaetis206/005201

(2.5 nL) and the solution was cooled to 0 C. Ethyl
chloroformate (239 L, 2.49 mmol) was added via a
syringe drop wise. The mxture was allowed to warmto

Qihd SRR RIH & @04.55h4 10 PAmbY) &id de%ﬁgbnﬂeﬂi vadied (P8 mL)

éﬁowed that the reaction was conplete, m xt.ure
wers: adideditoendviad, swl@ﬂ, ehdl stisedatHORES Caw&r%@h e 3ppciiop ﬁmx"“fe

g’\%% g@?{k@ﬁ‘tt?lg? Jgk/ g%_?)ﬁcq{l 1fi e(é Ngogk%p@g\%;lrt]h {vatel &R over

CDCY,IdRyMS %Bdﬂlﬂtﬂdﬂlﬁte{ ﬁh&eﬂ afg coﬂc&%rated bintu\itiqa3eD R/Bizﬁcanon
48 WD 2005/ 080363 PCT/ US20Q5/ 005201

(;h;tomatagr'@hg (SEE) Big 5 026% e(t}@yl agetatein pgxangwffonﬁeﬁ éhe tét?ed

br oad
E?ﬂlp‘i%d*](ﬁ_%g % in% 9,5@/5 812%\9%@?_0 I-f‘i?\%%%ﬁ@la 'Sl(péﬂﬁ?_g 20 Ebﬁ
(r](m @H§47 56 (th) RDH 7Mst(hMI3Hp,l 63@8 amj T18), H-80:45, 00y #i16 (0, 2H)
aci ester The title co agvvas made from
W(&ﬁi@tﬁﬁﬂ(@bﬁﬁ?é@ﬁ&@nﬁﬁkﬁ % Jmanner as the
(S) enanti oner above. Exanple 45: 10 General

Procedure: Gold Catal yzed Coupling of Am ne, Al dehyde
A nAN1KYet-[ (P Ehivtonshep )R- -yhlormpyjdind3-yl)rprop-2-ynyl]-

brom de (0.01 mpl) re weighed into a vial. Al kyne
@mezszmﬁ-éll-‘)arhﬁwlw %&E@al (”fe’gS mol ) were added
holhqyed. tg n)ﬂedeﬂ%n%?@ 138ier . (olmaR 1) kthyl- T%dizﬂec%Sxylate

cappe e reaction m Xt ure was stirred over ni
0. 119)ﬁﬂ‘~ 0B lemmeYc £old {LIRi bromide (Rsmeb0 7 mmobl 2w qxo-pyrldme-

bR ano IS AR % ARRLS pfd RO GHERS WEEE (PTG added

v1aqr§e§1‘éd(aﬁﬁ?s§9@l at 100 1?(9 besniphtl Tloneectionahbiure riwas cooled
ica gel. Chromat ographﬁ/ ( SPE coI m usi.n

20- 50
emtlylllenaaxmaeueé with diehle: e elerbgd R Wat srdE}e?d Bydrous

E?)hlly%vm s ARRUNES cgﬁée%tr%g%n{onslﬁéy o1 "B atioA Ghfmatography

«sgrﬁaﬁégg ;] : 90%;%%1! w???ghemm?ez ﬁf7fe/tdegi rthﬂ'mﬂﬁdzcoyImQungl (169.7 mg,

| ZI X i e 0 O

(s%oa o DO N (T (opy)=8-90 hpits gl i, 15 P o,
) 739455 ﬂ#}%l{_ﬁ&s {84 s(gf%gl) % &b, 'BH6)Zt%1 @, ﬁgb) (ms (,

7}@)2(t J = 8.7 Hz, 111); 724(m 1H): 7.40 (dd, J =
2.7 Hz, 1H).

Example 43:

(S)-3-Methyl-piperazine-1-carboxylic acid ethyl ester

(S)-2-methyl-piperazine (500 mg, 4.99 mmol) was dissolved with stirring in
dichloromethane (2.5 mL) and the solution was cooled to 0 °C. Ethyl chloroformate
(239 pL, 2.49 mmol) was added via a syringe drop wise. The mixture was allowed to
warm to room temperature and stirred for 3h. When TLC analysis showed that the
reaction was complete, the mixture was diluted with dichloromethane and washed
with water. The organic phase was dried (Na;SOy), filtered and concentrated to yield

the title compound, a yellowish liquid (315.8 mg, 73%). '"H NMR (300 MHz, CDCl3)
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25 b) Ethyl
4-[ 3-(3-chl orophenyl ) -1-(5-net hyl -2-furyl) prop-2-yn-1I -

weRhEiogesazi ne-1 - carboxyl ate; 1H NVR (300 MHz pCTDS1®%/005201

6: 1.25 (t, J =7 Hz, 3H); 2.31 (s, 3H); 2.60 m 4H);
3.53 (m 4H); 413(q J =7 Hz, 2H); 4.85 (s, 1H);
5.94 (d, J = 3 Hz, H);636dJ—3Hz 1H); 7.32

50 3@% =432 fH])*Q 915%‘[2:[ 49 MO RP05498938d, 1H); 2.06 (s, broad,

4H)32. Ge(thHD dAoﬁnleﬁmyll)H)_;LB[@({ roeddulo RIAS;. By I = 2HELZH). | p
rop-2-yn-1- vyl }piperazi ne-1-carboxylate; 1H NMR (300
MHz, CDC13) 8: 1.23 (t, J =7 Hz, 3H); 2.58 (m 4H);

jgxg,%ll{gu‘;:ﬂrl-l); 3.79 (s, 3H); 4.10 (g, J =7 Hz, 2 H);
; (ls, 1H); 6.70 (s, 1H); 7.29 (m 4H); 7.44 (m

1@R)-3-MathyPpipepaziné-1icadhoylinprid ethyl ester

oo Rat RIS Rbab Rt o R ERiRa e sgeggomer s
Qhe@)%aﬁt‘iﬁmé“‘é)oov@ 60 (m 4H); 4.50 (q, J = 8.5 Hz,
495 (s, 1H): 6.40 (m 1H); 6.51 (m 1H): 7.34

7.48 (m 2H). 10 e) Ethyl

m 3H);

éz’%“@ﬂls ghl orophenyl ) - 1-[ 5- (hydroxynmet hyl ) - 2-furyl Jpro
yl } pi perazi ne-1-carboxyl ate; 1H NVR (300

"G‘&merm&ﬁu& GblcQ@atétIyzedJCGuﬂlrlgmf Mhine, ARleBdeand Alldyne

in)@ra@rgnle a H}mo]@ apg g(ogd (I1Iy bmngdg (Q.é%ﬁ) wgr@gmgﬁe@ 151to_a vial.
byt e 38 el o] Tt Monb o onoed
~watkr @3 5alhyThe piel was ceppdd awt the xgdctive miyfueg WaSSSW%d overnight
@%5180%5 g’%ltlel( J?ﬁgctiqlbum%g g;\?,ag %e%utedg\%é %%lef?]il)wa?% (ag% organic
éﬁég&[gg we%}ﬁﬁa%é%%ﬁchlé}ﬁoﬁ%tﬂaﬁb TivAS) tlm%s Z@hé §r§aﬁ1 hase was

ld'ﬂ)e,d (Naélﬁ)bnﬁltdrbﬂ andyjoneetitydted onto sﬂlca gel Chromatography SPE

Gplyon i it Ay ese e iekpel e Gl B "o,

%ﬂo@B%%&ﬂmpolﬂd%e(rﬁ% itvilgis maal6l3) 6: 1.29 (m
6 71 (m 1H); 2.81 (m 1H); 2.94

(m 1H); 3.99 25 (m 2H); 4.14 (m 2H); 5.34 (s, 1H);
a)%thgrmi-[}-@jch%rgi-ﬁmro%mﬂyly-l-%%hﬁﬁ]‘o;ﬁ@fn-f-yﬁBiperazine-l-
carboxylate; yield 7%, yellow oil; 'H NMR (300 MHz, CDCl3) &: 1.08 (t, J = 7.5 Hz,
3H); 1.28 (t, 3.6 Hz, 3H); 1.75 (m, 2H); 2.51 (m, 2H); 2.69 (m, 2H); 3.54 (m, 5H);
4.16 (q, J=14.1, 6.9 Hz, 2H); 7.02 (t, J = 8.7 Hz, 1H); 7.24 (m, 1H); 7.40 (dd, ] =6,
2.7 Hz, 1H).

o

b) Ethyl 4-[3-(3-chlorophenyl)-1-(5-methyl-2-furyl)prop-2-yn-1-yl] piperazine-1-
carboxylate; '"H NMR (300 MHz, CDCl3) &: 1.25 (t, ] = 7 Hz, 3H); 2.31 (s, 3H); 2.60
m, 4H); 3.53 (m, 4H); 4.13 (g, J = 7 Hz, 2H); 4.85 (s, 1H); 5.94 (d, J = 3 Hz, 1H);
6.36 (d, ] =3 Hz, 1H); 7.32 (m, 3H); 7.46 (s, 1H).
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(m 2H). h) Ethyl
(3R)-4-[(1S)-3-(3-chl orophenyl)-1-ethyl prop-2-yn-1-yl]
WO 323e05rm803ey| pi per azi ne- 1- carboxyl ate; yield 18. Beawsem®s/005201
fraction; 1H NWR (300 MHz, 30 CDC13) 6: 1.06 (t, J =
7.2 Hz, 3H); 1.10 (d, J =6.0 Hz, 3H); 1.27 (t, J =
7.1 Hz, 3H); 50 WD 2005/ 080363 PCT/ US2005/ 005201 1.73

&(Qfﬂgtl& 3 %3 %ﬁlo(rﬁgh )-125 @lﬂeﬂﬁb{y%ﬂmnﬂ):&?ﬁ(rmmﬂdﬁ-z-yn-l-

ﬁpezﬂ)ne-r-cﬁﬁbc(xyﬂj:? N%@OQM-I;;_B%QW sEll%(t & 1% 1 38,
3R) - 4- | 2 | S,
Hecrbh i Gueargmaniiig o st
RUEST GEERT 44T, (300 Mo, ChCL3) 6 1,28 (m

1 (m 1H; 2.81 (m 1H); 2.94
(m 1H) 3.99 (m 2H); 4.14 (m 2H); 5.34 (s, 1H);

§ f [i@-clﬁ@ophlngﬁ 1@t prop-#5m-1-m
2okl

(ygﬁi)peflaz[l.ﬁé-@cag?gyliﬁtgl ]‘{*fgf‘g (()Bxﬂol)hiaditl&:ecmﬂlgrﬁo B-63-(ym 4Dy3.50 (m,
Hirct st T4 SR, PBnchSe, Iy, a¥hs 685 tny H5 50 um, 310
s @hind; 14, (6 3= 6.3 e 3, 1.28 (t, 3 =7.4

170(m 2H); 2.58 (m 1H); 2.75 (m 1H);
3.08 (m 2H), 3.40 (m 1H); 3.66 (m 3H); 415(q

@BEﬁhyleDE@i@)clﬂméQb@ny HSHBRgroRy eSS st

A Z,
L e e
hizs1 (%H)m)ls 54 (ﬁdmy 421 B(q3] HZ7, HAH); 2.628s,(2H); 4.98 (3. 1H); 6 28 (d,
o3, 1050 Y54 < Her P Boetrdafi b g |

7.4, 2H); 7.27 (m 3H); 7.42 (s, 1H). 1) Ethyl
(3S)-4-[ (1R) - 3-(3-chl orophenyl ) - 1- net hyl pr op- 2- ﬁﬁn I -yl
Ity BthyTe3 $)4-p1R) 3R A-cidedophanpl:dyefueyDpren-2-ysel-Ehsour e

methylaperazin I gubynalate:giclg 575 pire fraghorl MR 50p Sl
;'fn}g?’f% %@;&1 gﬁb gfﬁg rﬁﬂ")lH)zz 39 éxﬁﬁlH)’Hj)w @, 61@1)( B1202d) 2H); 3.91
ggb 2H§ 4.43 (&, 2H); 3,28() 1H)Y 630 ((rml m 41 mle g 321&, 3H); 7.43

46: 4-]3-(3-Chl oro-phenyl)-prop-2-ynyl]-pip
eﬁl‘agﬁ)e 7.48 é@rb%)cyl ic acid tert-butyl ester 30

Pi per azi ne- -carboxylic acid tert-butyl ester (500
ng) was added to a mxture of 1-
g) Ethyl (3S)-4-[(1S)-3-(3- -chlorophenyl)-1-(2-furyl)prop-2-yn- -1-yl}-3-

methylpiperazine-1-carboxylate; yield 15. 3% pure fraction; 'H NMR (300 MHz,
CDCLy) &: 1.29 (m, 6H); 2.45 (m, 2H); 2.71 (m, 1H); 2.81 (m, 1H); 2.94 (m, 1H); 3.99
(m, 2H); 4.14 (m, 2H); 5.34 (s, 1H); 6.38 (m, 1H); 6.54 (m, 1H); 7.33 (m, 3H); 7.46
(m, 2H).

h) Ethyl (3R)-4-[(1S)-3-(3-chlorophenyl)-1-ethylprop-z-yn-l-yl] -3-

methylpiperazine-1-carboxylate; yield 18.5% pure fraction; 'H NMR (300 MHz,
CDCl) &: 1.06 (t, J = 7.2 Hz, 3H); 1.10 (d, J = 6.0 Hz, 3H); 1.27 (t, J="7.1 Hz, 3H);
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chl oro- 3-i odo- benzene (51.9 L, 0.4184 mmol),
3-brono-propyne (44.7 L, 0.502 51 WD 2005/ 080363

wOeeH5Wsewes5/ 005201 mmol ), copper (1) iodide (PCOASWS/005201
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0. 0209 mmmol ) and bi s(tri phenyl phosphi ne) -
pal l adiun(11) dichloride (14.68 ng, 0.04184 mol) in a
screw cap vial. The reaction mxture was heated to

306 2B, bo RO 200 L Oh0S.SMERAAP, ABP(ACILH 3180 (m, 1H);

i perazi né sol vent.
3158l (yt5 2B shddvéy 7t h )t ha6 (e adil); 6r405(SmH§) con‘pl et e, the
m xture was diluted wth dichl oronethane and washed
with water. The aqueous phase was re-extracted with

?’ ﬁ"%‘i)ogi‘m?‘i '[f‘t 2rs @@hlﬁﬁ*ﬁﬂeﬂﬁ@m mxnprommya -pyiled

red and chromat ographed. in,;30 SOW ﬁégﬁh
awh)alpmﬂl‘nzmhelxmngﬂatey yigldB-¥ fpepure f‘]a%tl% MR @

Thacts 65{9’1 29 DY éé@%ﬁ'ﬁmgzcgf&%,n%}% %)'81](1}1 é;{)sz 92% 1H); 3.99

% 4§H§,S4.141 219 5B438p11®); 638 (m, 1H? 6.54 (m, 1H); 733 (m, 3H); 7.46
I-mlf3- 3-Chl or o-'phenyl) - prop- 2-ynyl] - pi perazine

4w, 3H).3- Chl or o- phenyl ) - prop- 2-ynyl ] - pi per azi ne- | - car bo
xylic acid tert-butyl ester (106 ng) was dissolved in

di chl oronethane (1 nmL) with stirring. A solution of 15

4§ Eﬁiylgsn}mqum-ws-dh(olomehyl)m -cihyfpropadvphaylp-3¢ 1 nl)

was d t'he reaction stirred fq @%LMH
Tnahyhdpgrazinesheadexylate; Ytqlfga S Papyre dRctigy E‘oﬁ%ﬁ%? Zs

t A A

VPG HEbSH 06, L2 SHe R 4 £ B REPR) 18T, 1 2ovela st
acyel ﬂ«i\’aﬁ{)r‘QléRf(ﬁi i1ERD. W6 (ﬂa H@j Ba)8yadi2id)) hite anbbH}t3e6 (m, 3H);
The or ni c ase was separated, and the aqueous
phbs 6, gdﬂHér'g% fraciidy 7é1f2t(é’r Wasifying with 20

addition of 1M NaOH The conbi ned organics were dried
(Na2Ss®™4), filtered and concentrated under reduced

ﬂf)e%ﬁlb’l S)a- Ri%m-ﬂliil"ic:hloﬁwﬂmmﬂ)al-BWIBMOQI-EynHeyldiés| red
roduct ure n
gnethylppgel%qneﬂ_-'far@xy%te OBY IYRZ,%l’)_I pgrwgga(:?gn %MW[H

4 2 4
(Eégg&%ace 281Em 33 a1f, 1484 edm Ha2SH G 484 o, 3HD):

" dehyde a coo stirred sol ution of
OM‘@Yﬂl 1), QrIgien, (1H) B.761(mo1 HR .6fo(m, 238, 3.4ftw, Y H);B.66 (m, 3H);
|chloronethane ﬂh @gped di met hyl sul f oxi de
(8157 (@7,4,35D57. )3 %ﬁf After the solution was
stirred for 10 mn, 2-ethoxy-ethanol (1.075 m, 11.1

30 mmol in 10 nL of di chl or onet hane) was added
dy) Gk B S)-M[(ER)-34(@-chlvirophepyl)wemethylprop-2-yn- -1-y1]-3-

methylpiperazine-1-carboxylate; yield 30.5% pure fraction; "H NMR (300 MHz,
CDCly) &: 1.06 (t, J = 7.2 Hz, 3H); 1.10 (d, J = 6.0 Hz, 3H); 1.27 (¢, J = 7.1 Hz, 3H);
1.73 (m, 2H); 2.39 (m, 1H); 2.60 (m, 2H); 2.77 (m, 1H); 2.90 (m, 1H); 3.81 (m, 1H);
3.95 (m, 2H); 4.14 (q, 7.2, 2H); 7.26 (m, 3H); 7.40 (s, 1H).

Example 46:

4-[3-(3-Chloro-phenyl)-prop-2-ynyl]-piperazine-l-carboxylic acid tert-butyl ester
Piperazine-1-carboxylic acid tert-butyl ester (500 mg) was added to a mixture of 1-
chloro-3-iodo-benzene (51.9 pL, 0.4184 mmol), 3-bromo-propyne (44.7 pL, 0.502
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stirred for another 30 mn, triethylamne (13.45 ni,
96.5 mmol ) was added. The 52 WO 2005/ 080363

WOCHsW8Be5/ 005201 reaction m xture was al | owmedTius2005/005201
warmto roomtenperature and the organi c phase was
separated. The aqueous phase was extracted again with
di chl or onet hane. The conbi ned organics were dried

NagdS _
Ay LT PR PO oty g g
ﬂ%gé%gx)sﬂgy@elim;gde (Tﬂe68)mgdmﬁﬂl 841mok) 1N|a|§c1\‘egogap|w.1|g1 The reaction

mipure 3vag ,]pgqtgc'l t0360- CZ A sqqgﬁ m_p,q)mt éb dis}ﬁ?ramegh%he éVa?' é&é_c\zto
cé.g%) e?m%a |p11%e]rggl ogfféﬁp\hﬁ}eﬂifr%cﬁgﬁh@%ﬁédsémqgﬁgﬁe reaction
wWakonepletd Othé\ﬁﬁktjakeawes dﬂut&ﬁwnhdhthorgmgmqy@ and wagwd with water.
b e o ARG g o

i F0R5 (6 ethyl adedat
%S%Stﬁiﬁg (1:‘#2)(53%1 (efﬁf/\%é;d a[sﬂtdl)crh?(yei%ﬁ? %?ggéﬂm n_wit hg:h eyglta | ﬁé@ib&
HRQes folyield tedtittveoneoued (10516 mEhE6shbadt NOAR 304 MEPgZ 1) 3
then dil uted th
e 5, S 297 gt B A et Reed o8 T & 2P

and 15 concentrated onto silica gel. Chromatography in
30-60% et hyl acetate in hexanes vyielded the desired
Eaampledll: The fol | owi ng conpounds were made in this

ﬁ?%g{(é‘%lg%"@h?‘lﬂl/eﬁ%%H?Vﬂrﬁlﬂ%rarzr‘e hyl ) - 3- ( 3- chl or o- phe

) 0. hdhee- I -cadboBplie adid te;trb@ty ester
B RGOTN rre psrggute | ascusty

(106 nig):wifs dalzsol@d)ln dlchlpgopgthagep.él mg) ng?smrug_bg sgluggn oz

gﬁ@r%—%eﬁﬁ acﬁﬁ rprilZL)]ig% hftgélglith%ﬁ@ (%F%%‘&V%S ?@l_?)lddm?d%hg n(eac’uon was

3tidred fordTh. Wiken THC an%[ysb;)showed that the reactlon was complete, the
4-[3-(3-Ch] oro- phe

1-t
opxprywes filypd @t c))rogleg{g:n%g%a@ly é)i f ﬁéf@ %ad(?erd and
%ﬁ ﬁ's{)‘hd Skl bicaZbonfate. The organic
-}hﬁ%& 0'\4;%%?[] )ah%ecp&.lt A
hZ& Wis, :%Eé{rateﬁ ghdHhe aqmet)ous pl3aseavag g]e—e)gtl;?u:t @tqqpa%g'_%th
g@dgl)on@[f HM NaSH1 'll'_kllze com@lﬁed organu(,erver% 'Eﬁ'l’ed ZN&;S (545” filfelidd and
Fohdrrated aéﬂebﬁdwlﬂres%m@% aﬁxwﬁatqwmitaﬁmy@whe Hesjteflp

I perazine-I- carboxyl ate H NVR

0 M
Tpré&uck tpurdby TLCRnEENMBL) Hrﬂvﬁg(zpp(Mﬂz-cEc}p) Sk, 4H); 3.12
D033 B! 7P 031807, 311, 7.42 (m, 11D,

Example 48:

Ethoxy-acetaldehyde

To a cooled, stirred solution of oxalyl chloride (16.6 mL of 2M sol, 33.3 mmol) in
dichloromethane (20 mL) was added dimethylsulfoxide (3.7 mL, 52.6 mmol)
dropwise. After the solution was stirred for 10 min, 2-ethoxy-ethanol (1.075 mL, 11.1
mmol in 10 mL of dichloromethane) was added dropwise. After the solution was

stirred for another 30 min, triethylamine (13.45 mL, 96.5 mmol) was added. The
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Hz, 3H); 2.60 (m 2H); 2.69 (m 2H); 3.55 (m 4H);
3.64 (m 3H),; 3.71 (m 1H); 3.88 (t, J = 6.3 Hz, 1H);

W0 206/08e363) = 7.2 Hz, 2H); 7.31 (m 3H); 7.43 paw/uskHo5/005201

Exanpl e 50: 5
4-[1-am nonet hyl ) - 3- (3-chl oro- phenyl ) -prop-2-ynyl]-pip
erazi ne-|-carboxylic acid ethyl ester A solution of

fﬁ%%tfdnqﬁfx@tﬁ%% k Gl18wEd td Wartdo foBnctemipbRngarid dRerEdhiGphase was
was addeda to a stirred solution of

sophibted; Fhe aBeouxylsse Hes prEsaterhagsit With ficklqremethags oM ihe

nyl).- prop- 2-ynyl1:piRerazinegl. - ' | I
adubin] Sgnics e iR (RS neiae B AR P otg il
@ﬁfdﬁ‘idg@g}%ﬁlﬁﬁonﬁiﬂiéd @l id m%%yﬁc\etaﬂé\lme hexEin€s piekley ghesproduct. "H
showed that the reaction was_co te, the nmxture

YRAR GH00BkE, GO <RIBSt BRI haiad s ADrsff @1
a t f, @ trahi it h solid sodi um
AT o e 81 a?é’éﬂ.‘f’?ﬁ)p?%é GRS (Na2SO%)
filtered and concentrated to yield the desired

conpound (30.1 ng, 78%. 1H NWR (300 MHz, CDC13) 8 =
Example49:) = 7 Hz, 3H); 2.19 (d, J = 15 1 Hz, 2H);

B Bhp e Corlc Cooth Qo Ayt LELER 08, Mome
cbtyBins (1.3 F inﬁﬁ@lb,g@dﬁlﬁ’ﬂi (/]ArB)S(jyﬁllml)(, gﬁ;égzene @Onrnglzaand copper (D)
| ut ut-2-ene-1,4-dio . :
SeiEnde. CuBmeb s R e HEYOEE feio By ybiedy WA &1.25 ml)
?{Qlaé ed With 9@?9[)2{%@1&“&1@ hidxtufd WaPRIrRAYbr S ilifMdth(ieafilg at 170°C
, %.4 mol ) . e reaction was stirred over |g|}1§ at
08 Mitemraee eRctoe. Th%mctimmlﬁh@l%itbe%ﬁmwﬁﬂﬂc rgmethane

reacti.o cO te, the.ni . f Mt j

AP A B Eh 2B A UEEHSP i e NGO, it

RBASAIURE otfd §Hcd %\4@.2 88fmatefrapliy incd0e6D% ethyt acetanin bexades

onto silica gel, then chromatographed in (0-10% et hyl

yiadet the idpsitedxan®ound yiel d the product (3.51 g, 77%.
300 NMHz = 42H); 4.32 (dd,

st alfybhg Lol g Slpgle s BipScl DL % i e

52: 30 Triisopropylsilyloxy-acetal dehyde 54 WO

2005/ 080363 PCT/ US200Q5/ 00520

1a,)4t-B‘r@elttTButgwaéb%ﬂ?m%Wﬁﬂﬂ}@”z@‘éh@r(’s"hé*}‘Y'?TPAfQP'Z'y“y“'

B aa S b aRRUHE il Rehyliostek-OriEmichartEl NOIRH00MELz, CDCLy):

Jdg8PEE o . Oz

one was bubbl ed through the
SOt D 7, BE)AL S GhOTH] ] (o) 2h) M8 BED; 943 (m, 1H); 3.52

UL LD, 435 (V) 4 @ PUIPHL "), 5.31 (5, broad, 1H); 7.27 (m, 3H); 7.41

(m, 1H).

b) 4-[3-(3-Chloro-phenyl)-l-triisopropylsilyloxymethyl—prop-2-ynyl]-piperazine—
1-carboxylic acid ethyl ester; 'H NMR (300 MHz, CDCl3):1.08 (m, 21H); 1.27 (t,J
= 7.1 Hz, 3H); 2.61 (m, 2H); 2.71 (m, 2H); 3.52 (m, 4H); 3.74 (t, J = 6.3 Hz, 1H);
3.96 (d, J = 6.3 Hz, 2H); 4.14 (q, J = 7.1 Hz, 2H); 3.28 (m, 3H); 7.41 (m, 1H).

c) ethyl 4-[3-(3-chlorophenyl)—1-(ethoxymethyl)prop-2-yn—1-yl]piperazine-l-
carboxylate; 'H NMR (300 MHz, CDCL): 1.25 (t, J = 7.5 Hz, 3H); 1.28(t,1=174
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solution and dinethyl sulfide (5 nL) was added. The
reaction was then allowed to 5 warmto room

woenp@setssir e. The m xture was diluted with PCT/US2005/005201
di chl oronet hane and washed with water. The organic
phase was dried (Na2SO4), filtered and concentrated
onto silica gel. Chromatography in hexanes yielded the

OSH%Q éogq-ib%@ 2§é é%leI]I? 3. %1 (4@@0 Mﬂﬂz(m @Q?lg’%)'l &n_lH) 3.88

=0.9 HZ, 2
(1,9 6 Hz 1 HJ); 4116 (ExbrpleHs2H)37.31 (m, 39) 7.43 (m, 1H)
[ 3- (3- Chl oro- phenyl ) - 1- hydr oxynet hyl - prop- 2-ynyl ]
- pi perazine-|-carboxylic acid ethyl ester:
Frxhpiplésé:n! or o- phenyl ) - 1-
trii1sopropyl silyl oxynet hyl - prop-2-ynyl]-piperazi ne- |
nalemmmhsd)-af(mh roypheay arropg‘lzyrrylir@lpqyaz_m&lm‘fﬁsb?xyhc
@O&hglzol ved in THF (0.81 nlL). Tetrabutyl anmoni um
ff (9. 189 nL, 1M solution in THF, 0.189 mmol)

W%lu@&ﬂ@ﬂnﬂﬁoﬁoﬁ&tﬁ@lciﬂ GlQﬂL)aimCﬂlslﬂ()lron&adhaﬁle 1(0. ﬂi(mIn) was added to a
When TLC an;ld& s showed that the

B salution B lAeR o8 bay paRp- MR D-3-3-EFiSro-phenyl)-prop-
%ﬁ%hl B\gnﬁgfﬁ@ N& @?ﬁ%%h%‘eﬁt@r %g) i REcHS B AR Hane (0.5

I'tered and concentrated in
anmhfammmtsngediw(h minetWhen AbEtaankysisshgwed thetithe

}Qa%@o{lf%ja% ggm%ﬁ: )@lﬁf wa§ I@gte%iﬁp%%%bﬁo%%ﬁe %réxf__}'}ed with a
?én%"i_’l 1&% t &“Ovatel?’ aK@ néﬁah%@ﬁ wwith: s%ﬁd %ﬁluﬂlﬁcﬂﬁm?aﬁe (5 ’5116 ozlrgamc

fphp> s madqwzme rfyte)edlandéphmlﬁtqdﬁy vighd Bs- qummund

per azi ne- | - -
Bhins: 7&%%?@%@9 MErPERY Rt (ol o B0 119(¢ 1
@4{5{1& 5Bl £N16 Q#VQH 2AR9427 (m,

pleﬁ?’)zﬂ_\?\}gg Sgc(séo )’i??(lﬁ @ ’ Q?\nd aS%ed tozg 3 (
rBERY; Grde (af, 1E0di um hydr| de (3 56 ng, 60% di spersion,
0.0891 mml) in THF (1 nmL). 30 The m xture was stirred
for 30 mn, and then nethyl iodide (3.88 L, 0.0623

'ﬁ 1S added. The solution was then stirred for
anot le’:r 60 m n. When TLC analysis 55 WD 2005/080363
PGA/BiISRABSp oy ilyloxyHoekierthat t he reaction was

Sl | 1) i jn DME (15 mL) was

dfgﬁlsglluﬁ%f)ﬁ@ﬁ? I%nicfgrhlshegglﬂr n#iéfel\(/ivawgr e or (anl c )

PRRISE imRRzele ép d3 ENe®RB@xHo]) ffblldbwedably ahidrocwmsn@mpyé-ﬁé@le (6.07

under reduce ressure. Chro %ual[i)h in 50% et.h |

awdis 28-4 nupol). T e reaction was stirre ove t at room femperature. When
TLC analysis showed that the reaction was complete, the mixture was diluted with
dichloromethane and washed with water. The organic phase was dried (N aS0s),
filtered and concentrated onto silica gel, then chromatographed in (0-10%) ethyl
acetate in hexanes to yield the product (3.51 g, 77%). 'H NMR (300 MHz, CDCl3) &

= 1.09 (m, 42H); 4.32 (dd, J = 3.3, .6 Hz, 4H); 5.60 (t, J = 0.6 Hz, 2H).

Example 52:
Triisopropylsilyloxy-acetaldehyde
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hexanes yi el ded the product (8.2 ng). 1H NWR (300 MHz,
CDC13) 5 =1.27 (t, J = 57.1 H, 3 H; 2.58(m 2H;

wa.26/080632H) ; 3.45 (s, 3H); 3.57 (m 5H); 3. 78CtmsS2005/005201

1H); 3.90 (m 1H); 4.15 (q, J = 7.1 Hz); 7.28 (m 3H
7.43 (m 1H). Exanple 55
4 (3- Phenyl - propynoyl) - pi perazi ne-| - carboxylic acid

hﬁ -tﬁ?%@fop%f%ﬂ%%?lﬂut-ﬁfeﬂgﬁﬁ‘ 8t 4@;&irﬂol§ s @BsolPe Pt
dwm[kmyueﬁmm tfomi.) dicheoo( @l 8- 781, Oz@E3Vasibplegdribrough the
1 g{i il %9% ?)@Peoc)é@lr S{veag %P%ergéd; y(:))&/,gec tggas \}Jﬁlgﬁl ﬁghugh the

@bl%ﬁ@:h e din{bthﬂlsﬁﬂide Y5 HanRRd¥i adaed. Zfﬁﬂ-ﬁeact'ﬂiﬁvisethai aldowed to
was stirred overni ght at roomtenperature.

salmtp mpm/ae;nmdwnred i Thetraigtuge pyes diletsr dﬂ%}#}ﬁlﬂameéhﬂile and
VC\R%EQ@%% Vlvat-[%g 8r%1ﬁ% p]h%Sé){;Vg%a ied @h&a §8\)\2’ﬁﬁel‘éﬂ .88 concentrated

Trere concen
thdnsméaa@ ap}hpbnhdlo@‘aﬁ@%ldiehmhes@@&lﬂm the iprodue@issg, 61%). 'H
yi el ded the product (67.6 94% . 1H N (2 0
@D@B:{ﬁo@l\/HiZ@@b)Sil—O&(%%) 478104 505 250y “/%'?tsé 09
1§$3 3.69 (m 2H); 3.83 (m 2H); 4.17 (q, J =

2 ; 7.41 (m 3H); 7.55 (m 2H). 20 Exanple 56
4- (1, 1- O et hyl - prop- 2-ynyl ) - pi per azi ne-1| - car boxyl i c
acid ethg ester 3-Chloro-3-nethyl-but-l-yne (1.09
Mxangple § hnDI) and pi perazine-1 -carboxylic acid

g‘t ‘3\[{3| gﬁfog' gl? nqryadrﬁzny;’n%fqiwg)} x@[ﬁg@gﬂ@gréﬁi’%@l carboxyllc

Hoid éthel ester: The solution was stirred vigorously V\,hl | e

o PEG o Nokorp ety To b8 s et Sty T8 LD e e 1-
Q:farﬂb&?ﬁ& Qélﬁ%ﬂi?yl eétém@d I7%g|0/1759‘ﬁqﬁfol)t Wes diskdiiedan THEN@.81 mL).

reactfon was sStirred mn, after which it was

di dtrabetylanih bniginciivagide r(@tl ﬁ%meL elMI s«vla@mul THE - 18] wmol) was

@gﬁgcg gﬁ%g{sg]alltlglg ﬁ%‘?]g{amﬂ%ﬁ? 61 81 ap h e (gglgalysm showed that the

disdtoarvesRihdse [tRé Fawvmsh Wys @mhyd w&heﬁcﬂﬂc&ommﬁne bt tvashed

desired product (506.4 ng WO 209 /0§03

n@'rh w800 5ho 0E20t phagmyas dmd@hz%@@o @g@a‘%?fméa@ m

nglio ( Q-:.ro‘}mzo gr%}g}gglﬁ(eﬂ%)_%%t&te jc} X%?d(edeﬁfg proaug’tyé.@ ’mgg.l ML NMR

%[@UMHZ CIECZJi)C'é) EEENQS l(t I=1. 1 Hz 3H)h2 55 (m, 2H); 2.75 (m, 2H) 3.55 (m,
oro en

4 5. (. CADEB TS (Mo 1D 4,15 (@ 127V 7088 G AR hal' R, ).

Example 54:

4-[3-(3-Chloro-phenyl)-1-methoxymethyl-prop-2-ynyl] -piperazine-1-carboxylic
acid ethyl ester:
4-[3-(3-Chloro-phenyl)-1-hydroxymethyl-prop-2-ynyl]-piperazine-1 -carboxylic acid
ethyl ester (20 mg, 0.0594 mmol) was dissolved in THF (1 mL), and added to a
mixture of sodium hydride (3.56 mg, 60% dispersion, 0.0891 mmol) in THF (1 mL).
The mixture was stirred for 30 min, and then methyl iodide (3.88 pL, 0.0623 mmol)

was added. The solution was then stirred for another 60 min. When TLC analysis
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acid ethyl ester 1-Chloro-3-iodo-benzene (50.2 .tL

0.405 mml ) and 4-(1, 1-di net hyl - prop-2-ynyl) - o
woizpesriazicse- 1 -carboxylic acid ethyl ester (1PRBTASE®S/005201

O:?ﬁ6 ?ﬂD|) mergbdlssolved in triethylamne (2 nlL)

Wi stirring. pper (1) iodide (7.7 .

mmol ), and 10 () ( "9 00405

gg\%%{hag@@ rxléfe{cﬁpg? SRBCHEPRA, k&déolﬂl{f{ohl washlimtddoeitih ﬂlﬂahRﬁomethane

were addéd simul taneously to
ahé sekhawith xz\tatﬂre The hrgansatesonandicddia P ed: ﬁ%terﬁéaﬁﬁi

t t

A e R
E %Poduu }|8t2€1'h 5| RRMR S VER] emcu)rﬁem 27 (1, T =
ogra y (509 acetate in hexanes deq{
P muzssm;tzanz@e(% S AR, GBDO3 T4, S %g it

1.26
w06 e s Gl 1 Pt s Toe S0 5748 B 118,95 (10 4005
Z?gg?cﬁﬂ Exanpl e 58:

or o- phenyl)-1-ethyl - -2 . :
Exampletfdxy| i c agi gn?/rez hyI ° 2% erJtr gf i-y%l ].(gl perazine

RSO ka1 S8Rl e e (40
fy]ﬁ}% Zﬁbletabml (80 0382 mowanc@oﬁ&mgm 342 nm;q(lhg

loroformate (17.5

dioretigamanyidne (M&m@r @0 mnéol(i@récﬁpwarazwé 183n AR deid ethy!
gteég&éj%.@ &&S}n %e&@gorﬁ‘ggéd oD kAR ok ai‘?ﬂ hﬁﬂl?&l\vﬁin

o room t enperat ure.
aRddiafmaiede thD)E Thea&acttiomrwztscstMed wmﬁm @t roprpetemperature

t
e haion ns then it loagTn e O R Wi Mo e
V\"%%Hh %%E}Jt ﬁ,&%&ﬁé&@fﬁéséb ﬂltél@@ G ®BRiceREated BAvcas. wer e

Fine en dried over Na2S®™ and

Szglﬁgiﬁ | elﬁglgg in f‘gmmg’j@[aaﬁg% i dbkayies giskledithe progpetdq7.6 mg,
0390, @iz, CACHED T - 2B rr?%}%ﬁ{ég)lﬂ B 3.58
2(% zéigx 6%5%,@%%“?%33&0%%?,6%1?@ ’JLB?P@E/ 9%523270411 4112 B, 755 (m,

gq) 3.72 (s, 3H); 7.29 (m 4H) . Exanple 59: 5
3-(3- Onl or o- phenyl ) - pr op- 2- yny ] - pi per azi ne-1 -
ylic acid 2-nethoxy-ethyl estery I-pip car ox

-] 3- ((3-Chl or o- phenyl ) - prop- 2-ynyl ] - pi perazi ne (30
éa’%?@lﬁﬁgj) was di ssol ved PP (30 ng,
4-(1,1-Dimethyl-prop-2-ynyl)- -piperazine-1-carboxylic acid ethyl ester

3-Chloro-3-methyl-but-1-yne (1.09 mL, 9.75 mmol) and piperazine-1-carboxylic acid
ethyl ester (1.08 mL, 7.39 mmol) were added to a solution of triethylamine (1.38 mL,
9.89 mmol) in THF (10 mL). The solution was stirred vigorously while copper (I)
chloride (58.5 mg, 0.59 mmol) was added. An exotherm was observed, as well as a
large amount of precipitate, immediately after the addition. The reaction was stirred
for 45 min, after which it was diluted with dichloromethane and washed with water.
The organic layer was dried, filtered and concentrated, then chromatographed in

dichloromethane followed by ethyl acetate to yield the desired product (506.4 mg,
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in dichloronethane (2 nL) and triethylamne (53.4 L,
0.383 mmol ) with stirring. (2-

waorbismeyzeat hyl ) -chl orof ormate (22.1 L, 0.1917 rODiUS2008805201

added dropwi se and the 10 reaction m xture was stirred
for I'h. hen TLC anal ysis showed that the reaction was
conplete, it was diluted with dichl oronet hane and

! 8 (t, PRaB EHASHYY 1.40(s, 6H); 2.31 (s

%@gs&w(ﬂwg g?glgg’%fg%t r(at ed under ?educged & ®
MR 9501 (@n, 4eT)aB.52 gmadly 4011 (q, CrehBizoghphy ( SPE
columm, 50% et hyl acetate in hexanes) yielded the
pr oduct (22.4 nmg, 52% vyellow sh oil). 1H NWR (300

13) 5 =2.61 (m 15 4H); 340(s 3H) 3.55
%B "3.61 (m 6H); 4.26 (t, J
Byl 47343-Clilwyo- bﬂi}bnyli)’lidrdmtﬂrmp'EXBMBTIEB"WZWCFJLF“F‘%‘OXYI‘C
Assaﬁl)gf Group | receptor antagonist activity For
weifl #3¥%¥sis, cells were seeded on col | agen coat ed

robﬁic;d%me%éeﬁ’ée(gb 2RI1810e®5 rimbl) ahb dol, lsdld%hsdmdop -2-ynyl)-

alysis of [Ca2+]; nobi |'i zati on was per f or e

pqyemmeﬁbbarbmxyig asgbethylpstece) 13- met Q:Aé@ mpoly Wéfeg‘b‘sfx%‘rqd n

t h f
iRt GyrCE e r s CsPodf B pfe L 8 P 0ads oD, and
b{é@h‘fgﬁ&gﬂ/pﬂdsymhe)%aua{di@hggumaﬁd@(pm@mgm Q@%mn@)agm)added
| uronic assays wer.e &@Ffor

bnlrﬂlﬂtanewm @i the rgcti@rminigg dihe reackion stlg_r% rﬂﬁ@ltgmperature
%7%%’“%%5(94 tigyf Waﬂigl d@ch‘f'(?x%nﬁ'ﬂ{am: aﬁ@{#%d vatifhwater.

ucose and 1 ng/

AM@ Gk damt phésé pids anéd ﬁl@&dmnuremmtad;@mshwmaéogi@wm (50%

éﬁiﬁ%&gk&?ﬁé@%%gﬁ% e Dissces Gl g 2Bodl: AR 06N 1,
W@zggﬁ%gszogﬁzr}mﬁmﬁ%gﬁ2\6@ @QABD OO, 41D; 4.14 . ]

respectively. Each FLIPR
expe itz eHD; Tas (mn3H); 5t3t9dmmlﬂh 160 L of buffer present
in each well of the cell plate. A 40 L addition from
t he antagoni st plate was followed by a 50 L addition
]15 é jaggagoni st plate. After each addition the
fTuorescence signal was sanpled 50 times, at 1 SF ﬂ thvl
i 2[R (3¢EhinrbeHenybel -ethy Bpradivazlipiperaziephrgapoxylic acid methy
|nterval s. Responses were neasured as the peak hei ght
e response within the sanple period. EC50/1C50

dﬁtﬁgﬁbmafdp%&ylywrewm@ -3 1yapl] dadeaazie @ionag, G. ]ciinmslol) was
P(?lfssghmcc:iﬁg glecgltk)rrztgllo‘?hggq ( o og;g? ‘gncéu . es@é g%zbg,?was a Wlth
stirring. Methyl chloroformate (17.56 pL, 0.228 mmol) was added to the reaction
mixture while keeping the reaction mixture at 0 °C. After the addition the reaction
was allowed to warm up to room temperature. When TLC analysis showed the
reaction to be complete, the reaction mixture was diluted with dichloromethane and
washed with water. The aqueous phase was re-extracted with dichloromethane and
the combined organics were washed with brine, and then dried over Na;SO4 and

concentrated. Chromatography (ethyl acetate, silica gel) yielded the product (40.3
mg, 82%). "H NMR (300 MHz, CDCl3) 8 = 1.08 (t, ] = 7.4 Hz, 3H); 1.75 (m, 2H);
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scaling all responses to the maxi mal response observed
for the plate. Antagoni st block 10 of the agoni st

wohedslosge was normal i zed to the average respoRe®US2005/005201

10

15

20

25

30

t he agonist challenge in 14 control wells on the sane
pl ate. 15 Measurenent of Inositol Phosphate (1P3)
Tur nover in Intact Wwole Cells GHEK stably expressing
C r sERMLd JaNhD 426; 38 (s, 3H); 7.29
po yaﬂrﬁpygfar?eﬁggg?e%@%ﬁa{ﬁ?ﬁlt{ 40 X 102&Tgelglla}s /Wg »
i(m,#BJi a containing 1 .tC/well [3H myo-inositol.
Cells were incubated overnight (16 h), then washed
three tinmes and incubated for 1 hour at 37C in HEPES
b‘glglglgﬁggsal ine (146 MM NaCl, 4.2 nMKCl, 20 0.5 nM
% gl ucose, 20 MM HEPES pH 7. 4)

s%[ﬁo(kf&bmr@cphmnb’l) -propr3-ynyl plngqrwaﬁdr@rgwlw‘é2-methoxy-ethy1

§nsam nase and 2 nM pyruvate. Cells were washed once

THEPES buffered saline and pre-incubated for 10

gitse@hldﬂoiﬂﬁag&) -probiByed]-pipkiaaine (30ntg0ri2Bgniol) mds dissolved
an@wm@rom&”a%%‘ e Gatii @d&m&”“ Vilisiffing. -
det d. b

TR Sty he R fetag 1 o 2 AER A SRadProfict nd the

(I%QMon%leHE Grels 38rrd forfl@r hak Tmﬁiiag&w sho&ed e}mtheaﬁam was
termnated by the addition of 0.5 perchloric a

(@ygplgtn, it geas didinted wlﬂhd;g‘tgpﬁogwt}aqne@gdmﬁh% with yefers %Le organic

t I
A SR TSRS R e R o
COlabpsil. @hroniiesghpie@PEalobunn, 30% A sthglacetite mdmxamas) yielded the

L e kS U S
iR ort o e A e %F%q‘i%? (§ Pe A7 X5 (m, 311); 7.43

t{HEFM th distilled water and stored at 4C. 1.6 ni
resin was added to 5 each colum and washed with 3 m
2.5 MM HEPES, 0.5 mM EDTA, pH 7.4. Sanpl e Treat nent
Sanpl es were collected in 15 m Fal con tubes and
neutralized with 0.375 MHEPES, 0.75 MKOH 4 m of

HERESnAcduftital ERamples0. 5 nM pH 7.4) were added to 10
preci pitate the potassium perchl orate. Supernatant was
added to the prepared Dowex columms. Inositol

PreSPR3I5ap5P8F St Pheceptor antagonist activity

For FLIPR analysis, cells were seeded on collagen coated clear bottom 96-well plates
with black sides and analysis of [Ca®*]; mobilization was performed 24 hours
following seeding. Cell cultures in the 96-well plates were loaded with a 4 pM
solution of acetoxymethyl ester form of the fluorescent calcium indicator fluor-3
(Molecular Probes, Eugene, Oregon) in 0.01% pluronic. All assays were performed in
a buffer containing 127 mM NaCl, 5 mM KCl, 2 mM MgCl, 0.7 mM NalH,POs, 2
mM CaCl,, 0.422 mg/m] NaHCO;, 2.4 mg/ml HEPES, 1.8 mg/ml glucose and 1
mg/ml BSA Fraction IV (pH 7.4).

FLIPR experiments were done using a laser setting of 0.800 W and a 0.4 second CCD

camera shutter speed with excitation and emission wavelengths of 488 nm and 562
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nmM ammoni um formate. Elute total inositol phosphates

wo2005/08038 700 mM ammoni um fornmate / 100 MM f BCTUS2005/005201
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acid and collect eluate in scintillation vials. Count
eluate mxed with 8 mMl scintillant. 20 Screening for
conpounds active against tlesr Adult Labrador

el b &4BHivel P E AR TR 18R RS fnerk bk filate@ witharHd [iINofbuffer present
Fggl\gilros\? stlli\?eng are used gﬁgfl\/u%osa to- g Kin Ll P

66 epdlageld bbtheesll piate. fAO#@TﬁI‘i addifioh feonl dgsantagenit pkatmexdast followed
recover_ conpl etelé efore any experinents are

dey avit - iaglgitien Axom fmlptrp plei After %?Fh@fldtrlagﬂhed%u%%cence signal

appr oxi mat

BRSBTS TR % R 3 o

Adetwailgl Resﬁﬁﬂé@w&@&ﬁd‘a@hﬂeahs il peak heighteftihe t‘d'spmsg witHie the

esophagost onmy to nmeasure gastric, |ower esophageal

sﬁﬁmplﬂ:ﬁeéwd( LES) and esophageal pressures. The

?%é eRp &’de'te?m?ﬂtfoﬁ? Grethidy ﬁ‘@h(ﬂratauc%tﬂﬁe@frbﬁ dﬁ&ﬁ%dn@&ﬁﬁtion
Smetric usion punp (Dentsleeve,

Sesﬁohnseﬁcm/esaa(nm,‘) pedformed 1ml]ﬂlustedAg®theCR§ \qzms gengrated by

th e} o k/regll){étfs% ‘IEQStBe trr%é{m Sf'%{?gg;;% ‘foratﬂe pﬁ?e Antagonist block
ﬁﬁé—’%%ﬁﬁﬁ%@é WaBHBhﬁﬁfzéd tdPtte a3el@t§é fR3pviese ol éheldodnist

signal s are anpl and acquired on a personal
cadnapengerindé cmmwelm'thasmgplatme measur enent free
fromfasting gastric/LES phase Il notor activity has
been obt ai ned, placebo (0.9% NaCl) or test conpound is
adm nistered 5 intravenously (i.v., 0.5 n/kg) in a
foreleg vein. Ten mn after i.v. admnistration, a
nutrient neal (10% peptone, 5% D gl ucose, 5%

Intrali )

Btk etieoRdednelipeSphdit U] guPh el BEpuialavReG Cells

NGHEKDsthisly @xpiessihg ihelhuranal GIuBG retditg. w?'clfb geddefl vaiodit wéll poly-
i nf usion, a

th t t | foll d [
Eelesteq oot pines 40 i STt Bde cpra ol BGi Beg om
119137 e e %eﬂ@?ﬁlﬁ'@ﬁﬁqwa{{ oW EERUME 1) SthéheBshkd three times and

Rtained at evel throtighout the experi ment
UFctigatédeor i1 Hous bicB7°CUAPBIERES bufferedsalinai(t46 mMidabh 463 mM KC,

D iat e i BRCoR 20 1 L 2P or 4L SPB ARGl | wnim

' fs 96 Washed
gﬁl %g%gg&ﬁg%ﬂezra?%{ eaE?re?ans of ﬁt?gdébg“ n TI?SI)E sdonce in
THEBRS tiusfertef datine am?dspra -idabatdSer 1 hmimwes in b’éﬁ?red saline

IIE TSI NET U TR A
S 96’ HifluB® tAn’tagomst activity was determined by pre-incubating test compounds for
15 minutes, then incubating in the presence of glutamate (80pM) or DHPG (30 uM)
for 30 minutes. The reaction was terminated by the addition of 0.5 ml perchloric acid
(5%) on ice, with incubation at 4°C for at least 30 minutes. Samples were collected in
15 ml Falcon tubes and inositol phosphates were separated using Dowex columns, as

described below.
Assay For Inositol Phosphates Using Gravity-Fed Ion-Exchange Columns
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be preceded by a pharyngeal signal <2s before its
onset in which case the relaxation is «classified as

weoewalsloseses nduced. The pressure di fference betweewushm®s/005201
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LES and the stomach should be Iess than 2 mmHg, and
the duration of the conplete relaxation [|onger than 1
S. 20 Abbreviations BSA Bovi ne Serum Al bumin CCD

Char ge Coupl ed Devi ce CRC Concentration Response Curve
DHPG 3, 5-di h drox en | yci ne; 25 EDTA Et hyl ene
Dpéﬁﬁaﬁ@wﬂa‘?f acer ﬁczdgmm PR Fl uoronetric | maging

g Rl ST ST D T

AvashddytBfernedshyith dlstllledp&kfd&@f #l siered heares ul 6‘ Atgidwhdhdded to
(buffer) 30 IP3 inositol trlﬁPgaﬁhate 61 WO

2 erhy obore andpwrshed ygis? mh220m &St 8.5y BRITAL oB( 4.
val ues as neasured in the assays descri bed above are
10 Mor less. In one aspect of the invention the 1C50
| Sample@Wedtmdnt | n another aspect of the invention 5
the 1C50 is helow.0 In a further aspect of

i AYBRLCS BYere Pfélenc@éen .1§ rrtl@aml@ultﬁé angimefsaliaged yoh-). %%SSM@HEPES

£ o A PSP PR NIRIR (5 TRERRGIH AT el Bk,

| presiplitetet thel pbtassiurh perchiovatp. Supesiasdrt mgs afidduytd theyrepared Dowex
hal.o, nitro, Cl.6al kylhalo, OCl_ 6al kyl hal o,

CiolBIPRy| | Ocl 6al kyl, C2_6al kenyl, OC2-6al kenyl
C2_6a|kyny|, oc2_

Inositol Phosphate Separation

Elute glycero phosphatidyl inositols with 8§ ml 30 mM ammonium formate.
Elute total inositol phosphates with 8 ml 700 mM ammonium formate / 100 mM
formic acid and collect eluate in scintillation vials. Count eluate mixed with 8 ml

scintillant.

Screening for compounds active against tlesr
Adult Labrador retrievers of both genders, trained to stand in a Pavlov sling, are used.
Mucosa-to-skin esophagostomies are formed and the dogs are allowed to recover

completely before any experiments are done.

Motility measurement

In brief, after fasting for approximately 17 h with free supply of water, a multilumen
sleeve/sidehole assembly (Dentsleeve, Adelaide, South Australia) is introduced
through the esophagostomy to measure gastric, lower esophageal sphincter (LES) and
esophageal pressures. The assembly is perfused with water using a low-compliance
manometric perfusion pump (Dentsleeve, Adelaide, South Australia). An air-perfused

tube is passed in the oral direction to measure swallows, and an antimony electrode
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6al kynyl, CO_6al kyl1lC3_6cycl oal kyl ,
OCO_6al ky1C3 6cycl oal kyl, CO_6al kyI aryl, OCo

wéabdsyseasy| , CHO, (CO R5, O(CO) R5, O(CO)O?S OpCRIUSEB5/005201

Cl_6al kyl (RS OC2_  6al kyl ORS, Cl1_6al kyl (CO) R5,

OC1_6al kyl (CO)R5, C0_6al kyl CORR5, OCl_6al ky1C02R5,

Co0_6al kyl cyano, OC2_6al kyl cyano, C0_6al ky1NR5R6,

Qhenifbk 125111’\@5ﬁiﬁabo€é1;he 162, kil §1%Qlé\ﬁi§%1phﬁed and acquired on a

OCl 6al kyl (CO NR5R6, CO_6al kyINR5(CO) R6, OC2
fopahrEnmtyRs 10 6al ky 1NRS( CO) NRSR6, CD_6al ky 1SR5,

%gg@%é@g% oA RS Focor sty

Badskogb &i’tﬁi)nhﬂiﬁi%;ebo 0.9% NaCl) or test compound is administered
QC2. 6al kyl (S02) NR5R6, CO y 1NR5
elarrﬂyﬁqqnel(/% midsg) i %agﬁms’(ns% mﬁ%&@er LV administration, a
DRis infused into th
6a| %@g BoD.- 1(1&9}%%%61%%% g(%m sed into the
Sﬁ&ﬁsclmhdowghﬁhe canti@l }mmﬂnelf ¢l assergblyainl QG) mldmgna@ erfmal volume of

PSORRCFRL by L SR BTGV SRR PR P e 50

%I/HMH b 1n{i‘¥£arsf? reﬁﬁile?)f&’:"{i ‘hganls_o%gﬁgg Yﬂkﬁé‘:ﬁﬁ;@ssure is then

Cﬁﬁlnﬁahétba‘tyhls 1@@1 thr(ﬁ@hkzyu'the eX1ETin A uklyg ftie infusion pump for further

6%?8'%\"%{ f?fo&%r? Qﬁ%ﬁ@t@?}%}:ﬁ( 2 603’“1%% f_%e fro%ostaﬂ of

s SnEDLRRSE ailChsuffhiabk ¥ 43R%in. @33 peJelitle @B been validated
o kgl (CO R5, OClL 6al ll;%séco) R5. 00 6al kylCO2RS.

OBla Bdh lpllmmeftr@eemgi &no ocz 6al kyl cyano,

%ﬁ%‘%ﬂ ié%“e?e%? R LN s R i

S Reessie0) Atal e 10MR5] B FEYSRBhe relaxation should not
6a| k SR5 0OC2_6al kyl SR5, Co_ . 6al kyl (SO),R5,
d@P@é@éﬁl W@cvﬂﬁsyn sianek A5kt itsamseigh I‘%Mﬁﬁle rgjgxation is

C@Q%éf%@ﬁﬂgﬁfd C’J(“)he press ufe\&léf(eg 61§e between the LES and the

6 e dNREURDRY Ie6s thah 2 Gah Kgy 4dREE ﬂﬁﬂt)lNRSRﬁl,e complete relaxation
OC2_6al kyl NRS(S02) NRSR6, (CO) NRSR6, O CO2NR5R
Nl@gﬁreth leéSeal kyl NR5(CO) OR6, 0C2_  6al kyl NR5(CO) OR
g @dgi@ - or 6-nmenbered ring containing atons
ependent | y sel ected fromthe group consisting of C
N Bshd S; R3 |Bosmb§®rlemﬁlbwmm he group consisting

O CC1 6 OC1_6al kyl
C(O) C:gial) kenyl %l gﬁ?@ e

C( O @ge_6al kyl@g@ﬁu&ﬁ@abﬂf%s dﬁé@:@% 6al kyl aryl,
C( O OC1_6al kyl OR5, 6al kyl ( CO) RS,

C( OIKERCsal ky1CBRsd B%r@im@n palyeyes y ano,
A O)]§E9A6al kyl NR%Fi%flene Diamine Tetraacetic Acid

FLIPR Fluorometric Imaging Plate reader

GHEK GLAST-containing Human Embrionic Kidney

GLAST glutamate/aspartate transporter

HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (buffer)
IP; inositol triphosphate
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C(O OC 1_6al kyl (CO) NR5R6, C(0O OC2_6al kyl NRS( CO) R6,

C(O C 1 6al ky1INR5(CO) NRSR6, C(0O) OC2-6al kyl SRS,
wae@s06dal kyl (SO R5, CP)OCl_ 6al kyl SO2R5,  PCT/US2005/005201

C( O OC1_6al kyl (SO2) NRSR6, C(O) OCL. 6al kyl NR5( S02) R

C(O) OC2- 6al kyl NR5( SO2) NR5R6, ( CO) NRSRG,

C(O) OC1- 6al ky1INR5(CO) OR6, C(S)CCl 63 WO 2005/ 080363

E%I%OOS/ 005201 6al kyl hal o, C(S)OC1_6al kyl ,

6al kenyl , C(S)0C2_6al kynyl, C(S)OCo_6al kylC3_
60yc| oal kyI C(S) OC0_6al kyl aryl, C(S)OCL. 6al kyl OR5,

S Bl ANy s

Qb Cof th ti
?ﬂ%?ﬂﬁyt%ﬁ)ggg(ﬁc%@nﬁ%(@ Jg?é&\)z(@ggf{(k i er @Rk Eof the invention

SeSTacts bokivkO 2 (BO) R » TortByTIspedal Kipisrgion teg Ksoisielow 0.05
6al kyl (SO2) NR5R6, C(S) OCl1_6al ky1NR5( SO2) R6,

) OC2_6al ky1INR5(S02) NRSR6, (CO) NRS5R6, and
C(S)OC1_6al kyINRS(CO) OR6; R4 is selected fromthe
group consi sting of hydroxy, halo, nitro,

Cl _6al kyl hal o, OC1_ 6al kyl hal o, Cl_6al kyl

OCl_6al kyl, C2.6al kenyl, OC2. 6al kenyl, C2_6al kynyl
0C2_ 6al kynyl, CO_6al kylC3_6cycl oal kyl ,

000 _6al ky1C3 6cyc| oal kyl, C0_6al kyl aryl, OCo

6al kyl aryl, CHO, (COR5, O(CO) Rs, O(CO)CRS Q( CN) OR5,
'Cl1_6al kyl 0?5 0C2_ 6al kyl OR5, Cl1_6al kyl (CO R5,

OCl1_6al kyl (CO R5, (C0_6al kyl CO2R5, OC1_6al kyl CO2R5,
C0_6al kyl cyano, OC2. 6al kyl cyano, CO_6al kyl1NR5RG,
0OC2_6al ky1INR5R6, Cl1_ 6al kyl (CO) NR5RS6,

OC1_6al kyl (CO NRSR6, CO_6al kyl NR5( CO) R6, OC2_

6al ky1NR5( CO) R6, CO0_6al ky1NR5( CO) NRSR6, CO_6al kyl SR5,
OC2- 6al kyl SR5, Co_ 6al kyl (SO R5, OC2_6al kyl ( SO R5,
CO_6al kyl SO2R5, OC2_6al kylSO2R5, Co_ _

6al kyl (S02) NR5R6,

0OC2_6al kyl (S02) NR5R6, CO_6al ky1NR5( SO2) R6, 0C2

6al ky1NR5(S02) R6, C0_6al kyl NR5( S02) NR5R6,

0OC2_6al kyl NR5( SO2) NR5R6, (CO NR5R6, O( CO NR5R b
NRSOR6, CO_6al kylINR5( CO OR6, OC2_ 6al kyl NR5( CO) OR
=NR5, =NOR5, =0 =S, SO3R5 and a 5- or 6-nenbered ring
containing atons independently selected fromthe group
consisting of C N, O and S; Mis selected fromthe
group consisting of =0, (CRSR6),,, and (CR5R6).. C(O;
R5 and R6 are independently selected fromthe group
consi sting of hydrogen, Cl 6al kyl, OCl_6al kyl
C3_7cycl oal kyl, OC3_7cycl oal kyl, Cl_6al kyl aryl,

OCl1_6al kyl aryl, aryl, and heteroaryl;
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any Cl.6al kyl, aryl or heteroaryl defined under R1,

R2, R3, R4, R5 and R6 may be substituted by one or
wonnws/080368 i s sel ected fromthe group consi sti RGTAS2005/005201

hydr ogen, hydroxy, halo, nitro, oxo, Co- 6al kyl cyano,

CO_4al ky1C3_6¢cycl oal kyl, Cl1_6al kyl, Ci1_6al kyl hal o,

OCl_6al kyl hal 0, C2 6a| kenyl , CO 3a| kyl aryl ,

Q). Aaikyl OR5, OC2_6al kyl OR5, Cl 6al kyl SR5,

OC2_6al kyl SR5, (CO) R5 Q(CO R5, 0OC2_6al kyl cyano,
CL_6a] k3Ll 5ctcccgi ) PRmPOL_ 6al kyl (CO) RS,

_6al kyl ( )NR5 , Cl-6al kyl NR5R6,

Gal kleR5 l? 6al kyl ( CO) NR5R6,
NRS irer3 @C2. 6al kyINR5( CO)R6, Co

1NR5( CO) RGT_/(I) 6al ky 1NR5( CO) NRSR6, O CO) NR5R6,
Kyl cSO2) NR5R6, OC2_6al kyl (S02) NR5RS6,
JYL‘kyI NR5( SO) R6, OCZ. 6al kyl NR5(S02) R, S03R5, Cl_

i )t (h%g% l?alc) mtro C1 alk lhalo 0OC,.
aﬁi %E%ggkg%ﬁtﬁﬁie§ I&:2 6 H—yl
Wgyl € < éc 1aﬁk e{lk lfy oc0
E L . %615(%1{ R OC2
.sm .6 eﬁmm@ﬁén@c@ 6a1}<}4&¢9 Eos C. 6a1kyICOzR5
rﬂn&aﬂﬂb‘é’@ﬂ@%éﬁ%ﬁlﬂq&f  Khshealky VR’ Roro %XI@Rt RerGof .
GAIKWCP)BB/ R @Xﬁesark@t(ﬁ B (531»5@1@11 C@h% Qﬁ‘ﬂpoupd

369Nk GONR', Coadliy INR WEOINRIR % ChalkyISB’, QGmsaliohidt R
asaH@I(SO')E mzcsthyr(SQ)RWmmkmstF @@ﬂaﬂmmzﬁ% 6m t he

t®ag6ael>1t 1sas2 @@Aamyllm S0)RE, OC,. )
% 5 le .ééi OCSLALDNR 60 SMRIRS,

6
C06

ﬁ Qﬁ(‘kﬁo ok, ‘k @{yl ’

er§ | SRlPeiGed FRn thecgr éﬁ? r@g{.g&y% Bémalmng atoms

O) OC2_6al kleRS(CO) R6, C(O) 6a| NR5
0)8@3120’[5 grmg@)n@f;ti ﬁnﬁro
el iy BOLHE, calsybpie L1 ealkrl Dot eny »eatkenyl, Cs.

ARyl OBl sk gNRS WC3.Qy @ﬂgzl 0C,. 6a1ky1C3 scycloalkyl, Co

%lmawmﬁgﬁkwm%c@m&pgﬁ@(cm O(CO)OR5 O(CN)OR®, Cy.
oDy 3 K YRR GO, Gty (0)Rh @ Qiaaiftpl(@)RE Chisalkpif R
Cb@ll Eﬁll?le‘(ﬂERf @orgalﬁgﬂcy@l@ @@qﬁ@lcfyamaojaﬁkglmR 0C.
c@ ﬁR'SI@‘QC%al Jéal ORIR T, kyLakyINR(COR’,

%ﬂé& alﬂyﬁsm%qumylsla Co.
02 6aﬂiﬁ2 RV oﬁﬁlk‘}lsF@zR%o ¥9£1%9§02I@5f Co.

yl OZ)NR R 0C,. 6alky1(SOZ)NR5R .Co. 6a1kleR5(SOZ)R 0C,.
6a1ky1NR (SO2)RS, Co. 5a1k6leR5(SOZ)NR RS, 0C,. Galkle% (SO)NR’R®,
(CO)NR’R®, O(CO)NR’R®, NR’OR’, C. 6a1kleR5(CO)OR 0C;.
6alkleR5(CO)OR SO3R5 and a 5- or 6-membered ring containing atoms
independently selected from the group consisting of C, N, O and S;

R3 is selected from the group consisting of:

H, C(0)OC,alkylhalo, C(0)OCi.salkyl, C(0)OCs-calkenyl, C(0)OC;-calkynyl,
C(0)0Cy.¢alkylCs.scycloalkyl, C(O)OCO salkylaryl, C(O)OC. salkylOR®, C(O)OC16
(;alkyl(CO)R5 C(0)OC,. salkyICOZR C(0)0C,;. salkylcyano C(0)0C,. salkyINR°R®,
C(0)OC1. 6a1ky1(CO)NR R®, C(0)OC,. 5a1ky1NR5(CO)R C(0)C1.

galkyINR (CO)NRSR C(O)OCz 6a1kylSR C(0)OC.. 6alky1(SO)R5 C(0)OC.
salkylSO,R>, C(0)OC;. 6a1kyl(SOz)NR5R C(0)OC.¢alkyINR*(SO2)R®, C(0)OCs-
6alky1NR5(802)NR5R6 (CONR’R®, C(0)OC,.¢alkyINR*(CO)OR’, C(S)OC1
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6. The conpound according to claimb5, wherein Mis
CR5R6. 7. The conpound according to claim®6, wherein
weaoisrsddeds H. 8. The conmpound accordi ng to cl aCmUB2005/005201
wherein R5 in Mis selected from hydro- gen,
Cl_6al kyl, C3_7cycl oal kyl, Cl1_6al kylaryl, aryl, and
heteroaryl 9. The corrpound according to claimS8,
6.4 @ai €, ePceny]) €(SOOLANGNRE CIS D Osalky1Cs.
Cg}&é gﬁq c g ak @Jﬁéyb(sm’dl salkIRCOIR’,

%; Y 0@' EhlﬁiﬁN'Réw C(S ocl
5 6

@(ﬁ%@ﬁsﬁlh 56 eal ! @5@3& o -

aﬂ@l@Oz E(ﬁ) 46a1k11§iR R’

EQNRE?, md@@b(ﬁc%lk}éﬂ\@r()ﬂ ) The conpound

according to claim13, wherein aryl is phenyl. 15.

ROIMeleord donotidignout @nsistigilhydsetie belodnitiook s&lbylbill@uﬁacl

%ﬂfﬁlﬁa?% (l‘(‘}?ialkfyl 0C1. 6alk}31 Cs. 6alker1gl Ogdzy ialke;rklg}g é; 6a}ﬂliyn}a}|,rl 10523@0

1 109 B etenlikyl; OCQRIZAENyLIop zhliglarylc

> }jly g%g(??m RS, ecﬁbRSGé(d@@f@ﬁO@(Qmeﬁé Cr. salkylOR’, OC,.
_Pl%f( salkyl(COIR’, Co salkylcO 5 OCi. 6a1kyICOZR
a[fkﬁqya % ﬁ sz 2- 6§l§5’ 6i €1 acid

P OSE@W Cm ?@a‘lﬁaylk%s‘ig 0362 eﬁkﬁlsﬁaf

§
@%Em% 0C,. 6alk}’ (SgF (ﬁ'?ﬁ 0 6a ﬂ%{alg§§§é§(¥g}% actd

6&1I<33NB§€SMR1 0% hﬁm (SQudR 12-= {EORR R car b
(J(X@bNR 90(30@ Iﬁ&? MREOR®, Co.galky lNR O)O , 0C,.
. %NRS;F@NOR&FG(D,WS &ﬂgﬁﬁ) agd ghiybi 6-piqueencd Fieg
c!)ntﬁﬁi[r%o&ﬁé(ﬁlh Fnd@ dridleBilyIydlect@bfrem, the group consisting of C, N, O and §;
Fuuoro - met hyl - phenyl ) - prop- 2-ynyl ] - pi perazin

%&gﬁ’dm @he?i‘%p?% &Sr{%i/s'nn %Fkér (CR°R®), and ﬁCRSRG)mC(O)

or o- or o- ph ) prop-2-yny ] plpera2|n

5| 8 khox: l I C é Tt laro sistin drogen, C.
z: )?legglﬂg m} 7(%%(18?% 10%1 6al¥§1¥1 gl 134&191 aryl,
ang betemagyl] oro phenyl ) - 1- et hyl - prop- 2-ynyl ] - pi per azi ne
-l -carboxylic acid ethyl ester
anf 8 alkghinyt o Inttengty) dafinedopee’ ], RorRp R Fngrd RpmagPs
zubgithted by boxyt moreakj d et hyl ester,
4-[1-tert-Butyl-3-(3-chloro-phenyl)-prop-2-ynyl]-piper
37 {"Rrekte@ @ a0 Wl dréupeindisthiv! hydesgan hydroxy, halo, nitro, oxo, Co.
alkylcyano, Co.4alkylCs. 6cycloalkyl Cialkyl, Ci. 6a1ky1halo 001 galkylhalo, Cs.
6alkenyl Co. 3a1ky1ary1 Co. 6a1kyIOR 0OC,. 6a1kleR Ci 6a1kylSR OC,. 6a1kylsR
(COR?, O(CO)R 0C,. 6a1ky1cyano 0C;. 6alky1C02R5 O(CO)OR?, OC1 ]
calkyl(CO)R’, C1. salkyl(CO)R’, NRSOR CycalkyINR’RS, OC2 6a1ky1NR R>, Co.
alkyl(CO)NRSR 0C.¢alkyl(COINR? R®, OC,.¢alkyINR? (6CO)R , Co- y
6a1kleR5(CO)R Co. 6alky1NR5(CO)NR5R O(CO)NRSR Co. 6a1ky1gSOZ)NR R®,
0C,. 6alkyl(SOZ)NR5R Co.calkyINR’ (SO?R 0C,. 6a1ky1NR (SO)R, SOsR’, C;.
salkleR (SOz)NRSR6 0C,. 6a1ky1(SOZ)R Co- 6a1kyl(SOZ)R Co- 6alkyl(SO)R 0C,.
6alky1(SO)R5 and a 5- or 6-membered ring containing one or more atoms
independently selected from the group consisting of C, N, O and S;

misl,?2,or3;
n is an integer between 0 and 8, inclusive; or
a pharmaceutically acceptable salt or hydrate thereof.
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4-[3-(3-Chl oro-phenyl ) - 1-phenyl - prop- 2-ynyl ] - pi perazin
e-1 -carboxylic acid ethyl ester,

wa-2)is/08@6&h| or o- phenyl et hynyl ) - but yl ] - pi per azi ReT/use®@s/005201
oxylic acid ethyl ester,

4-1-(3-Chl oro-phenyl et hynyl) - 3-met hyl - butyl | - pi per azi

ne-|-carboxylic acid ethyl ester, 4-]

1- Benzyl oxynet hyl - 3- (3- chl or o- phenyl ) - prop- 2-ynyl ] - pi p
L B bornSRBKYdrtifn (3 elafin L WhbreBPh &0 |
-[3-(3- ro-p eny?ﬁ- -'cycl épropyl - prop- 2-ynyl ] - pi pe

razine-1 -carboxylic acid ethyl ester,

4- [ | - [Be Edthpsuardpioestdingt tbyetuyin)2; phiatey R {5 selectedli from Ithecgroup

ggﬁﬁmh%0§0|d ethyl ester,
H1050¢ SfBRIE ROSOK Jailsl! O(W&&a&ewl; O(OIBCs hlkyhyL pi

EALDABYILL &l E$Y(O50C1alkylOR’, C )
S R

PR c;éaf?ﬁ(%;ﬁwd@be?f
IkgS AN 168l >(SQ2 Co.
A ROl ce R O 7

1-[3-(3-Chl oro-phenyl)-1-et hyl -prop-2-ynyl ] -pi perazi ne

A. The compound according to claim 3, wherein R%1s selécted from the group

4ohssting-oEI0(0)OE Rhtioy) T EA)Othylkyland pC @)l hliyl QRY, and ne
Xboggg xylic acid isopropyl ester,

- [ 3-(3- Chl or o- phenyl') - 1- et hyl - prop-2-ynyl ] - pi per azi ne
-l -carboxylic acid propyl ester, =,
4. [ 3- (The Chinppendptrsaiding - daim2.-whespin X jynhydroginydiiliarere

-l -carboxylic acid isobutyl ester,

5 S hPUATS T G et o v
4-[3-(3-Chl oro-phenyl ) -1-ethyl -prop-2-ynyl ] -pi perazine
j. - Car@%éﬁ{ﬂg‘&u&f% o@iﬁg tH1aTRE BV hdREiamYlin 88 LM,

-[3-(3- oro- phenyl )= 1- et hyl - prop- 2-ynyl ] - pi per azi ne
-l -carboxylic acid pentyl ester, 66 W 2005/ 080363

RCT/ US2Qopobirdaccording to claim 7, wherein R’ in M is selected from hydro-
gen, Cy.galkyl, Cs.scycloalkyl, Ci.ealkylaryl, aryl, and heteroaryl.
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9. The compound according to claim 8, wherein R’ is Cp.¢alkyl.
10.  The compound according to claim 8, wherein R’ is C3.scycloalkyl.
11.  The compound according to claim 8, wherein R’ is heteroaryl.

12.  The compound according to claim 11, wherein heteroaryl is selected from the
group consisting of 2-, 3-, and 4-pyridyl; 2- and 3-thienyl; and 2- and 3-furanyl.

13.  The compound according to claim 8, wherein R’ is aryl.
14.  The compound according to claim 13, wherein aryl is phenyl.

15.  The compound according to claim 1, selected from the group consisting of:
4-[3-(3-Chloro-phenyl)-prop-2-ynyl]-piperazine-1-carboxylic acid ethyl ester,
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4-[ 3- (3- Chl or o- phenyl ) - 1- et hyl - prop- 2-ynyl ] - pi per azi ne
-l -carboxylic acid 2- nethoxy-ethyl es%/e%/,] PLe
Wa-2)B/08®6Eh| or o- phenyl ) - 1- et hyl - prop- 2- ynyl | - pPO&Uaz108/605201
;,l igazboxyl ic acid phenyl ester,
-[3-(3- Chl oro- phenyl ) - 1- et hyl - prop- 2-ynyl ] - pi [
-1 -carboxylic acid benzyl esteP, P ynvi]-piperazine
05 9r P SRYErdzide- PXhib@klic3acyd ethybastdd; ynyl ] - pi p
S f ]d;(?@ltaﬁ}dé-lﬁ&&lﬁfxylic acid ethyl ester,
ox vyl
QR Y4
YHoROP1

b
-i')E:Y |} azhel PcAibdkfildiRi Pethrdyd:) - pr op- 2-

Of A B
yl=prop-2-ynyly-pipera ,
BII:? ﬁelﬁ- o i -ﬁoi &t %,iﬁé:-ﬁ-%a B¥fic 834 €lhyl ester,
e 2 ML b B1a0Y o RARRGRr R
oFo-p 1Y BYack'd %ﬁ‘yl &g %ﬁ{l %—c %
es{e, - Chl or o- phenyl ) - 1- (2- chl or - phen ,Ig-pr - 2=.ynyl]
A3 -(2F hiororé-méthy drwlbyﬂr@lt2'%ﬁdg%?rﬁ§v)¥‘ Lisagtioxsiid adid'ethyl
étdr3- (3- Chl or o- phenyl ) - 1-o-tol yl - prop-2-ynyl ] - pi per azi
ng34(5-Catdroryfliarogiedylpprnp-2-yayl piperazine-1-carboxylic acid ethyl
éls-&{riS- (3-Chl oro-phenyl)-1-mtolyl-prop-2-ynyl]-piperazi
E—‘fi-§3-@?&[&Q&Ehﬂ)—éCrh@th?l—;hﬁb%&-ﬁ@ﬂ]@piperazine-1-carboxylic acid ethyl
4513~ (3- Chl'or 0- phenyl ) -'1- ( 6- met hoxy- pyri di n- 3-yl ) - pr op
%S-:%E%Q (Eﬁ%p%gféﬁg—%g%ﬁ liprbp—?%gﬂxﬂbérﬁziﬁ@-!l gc_a%cgg/lidc asidethyl ester,
-[3~(3-Ghlofo- 1% 5-3 391 PiPerhzrie-= iP a6l
E%E?Fyl}-l '?{Pﬁzlfea% ne- _rC%)?l_ﬂr X |n|9/c] Qpégi d le% hyl ﬂ)’Iesxzyielrgraé)ﬂd-mhyl
411 Fert-Bupfirof b Borr RSPy RRERR RS b s R agid cthyl
ey azi ne- | - carboxylate Ethy| |, . .
4-[@a;<@ﬂ@uoymwnplaénghe;whprps=m>ﬁbpmstaﬁwﬂ-ﬁfPWlf.%@ gfhyl
gétbipi perazine- | - carboxylate Ethyl 4- é -(3
oKy ey S-S Hpepeineopsy by Aisagia gyl str,
RL[QR3LMBrolpheyllefliymel) dBzmethyEbutyt] HpRsthzine 1-carboxylic acid ethyl
2stér 2- Tri fl uoroet hyl 4-
L C@én%?io% _ASNEL(B =olaic(r8-'phb|ﬂ3bl}-Ewpoziyﬁyly-pipbrazine—1 ~carboxylic
é'c %Ldgﬁle%dnehe_ - I(:]Selr boxyl ate Et hyl 4-{
a3 QL OREINLY-c Fa b 8 W | iporaZing UL ek baxytip adid
-eyhy.;gs.tfggpaopx%e? R R PR PpdrAnt At b GiiD
4-[1-(3-Chloro-phenylethynyl)—pentyl]-piperazine-l-carboxylic acid ethyl ester,
4-[3-(3-Chloro-phenyl)-1 -thiophen-2-yl-prop-2-ynyl]-piperazine-1 -carboxylic acid
ethyl ester,
4-[3-(3-Chloro-phenyl)-1—thiophen—3-yl-prop-2-ynyl]-piperazine-1-carboxylic acid
ethyl ester,
4-[3-(3-Chloro-phenyl)-1 -furan-2-yl-prop-2-ynyl]-piperazine-1 -carboxylic acid ethyl
ester,
4-[3-(3-Chloro-phenyl)-1 -ethyl-prop-2-ynyl]-piperazine-1 -carboxylic acid tert-butyl
ester,
1-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl] -piperazine,
4-[3-(3-Chloro-phenyl)-1 -ethyl-prop-2-ynyl]-piperazine-1 ~carboxylic acid isopropyl
ester,
4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl] -piperazine-1-carboxylic acid propyl
ester,
4—[3-(3-Chlor0—phenyl)-1-ethyl-prop-2-ynyl] -piperazine-1-carboxylic acid isobutyl
ester,
4-[3~(3-Chloro-phenyl)-1 -ethyl-prop-Z-ynyl]-piperazine-1-carboxylic acid butyl ester,
4-[3-(3-Chloro-phenyl)-1 -ethyl-prop-2-ynyl]-piperazine-1 -carboxylic acid 2,2-
dimethyl-propyl ester,
4-[3-(3-Chloro-pheny1)-1-ethyl-prop-Z-ynyl] -piperazine-1-carboxylic acid pentyl
gster,
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Et hyl (3

S)-4-[(1R)-3-(3-chl orophenyl )-1-(2-furyl)prop-2-yn-1-y
wORe@/ 08088 hyl pi perazi ne- 1- car boxyl ate Ethyl (38LTASR(03/005201

S) - 3-(3-chl orophenyl)-1-(2-furyl)prop-2-yn-1-yl]-3-

met hyl pi per azi ne- 1-car boxyl ate Ethyl (3R)-4- [(1

S)-3- (3 chl orophenyl ) - 1-ethyl prop-2-yn-1-yl]-

%i—% & 512-? -étgflﬁg}W 2R 188 Zin - &9&5@@8 Q3@3-
g%%fg Ak ()3 %ﬂ = gﬁ’ﬂeﬁé@ Lpipe é]né %fé’a@ﬁ{)@e alidhiehyl
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8jte3 - (3 -chlorophenyl)- 1 -ethyl prop-2-yn yl]

4- [ﬁE(B@llmogmeazl)ﬁepyrldm-@gmmpwl]ﬂ{lﬂg}rpm@g—1 carboxyhc ac1d

ShyhedtdrlR) - 3- (3- chl or ophenyl ) - 1- met hyl prop-2-yn-1-yl ] -

a-Ehf(BI(thbml-pIthbﬂn@-4 Hlﬂmm-plmnyl)qlrep -2-ynyl]-piperazine-1-carboxylic
3Bt or o- phenyl ) - prop- 2-ynyl ] - pi per azi ne-1|-carbo

)ﬁyﬂé L(:@ @iﬁbﬁ) ﬁ%&t)qu(ﬂfnethﬁﬁi-@herﬁd) f)ro —23yny1]—p1perazme-1 -carboxylic

oxycar bonyl ami no- met hy!|

etnkppf E%gglﬁ?%%e}mylg 5&%&22 Rﬂ'ﬁ?l] rtﬁpéraﬁﬁw sy dx§lic
f %ﬁ%}éﬁ e S - Do YRR Rk Je PLABLAIRid ethy!

rgggmggﬁﬂ&%gﬂ%{, jil zﬁ(r&t) 5()}{1(133/7[]%183/13%136 q azb(%(?lhc aélld]eﬁlyl
bstém nomet hyl ) - 3- (3-chl oro- phenyl ) - prop
419539(6F@\hlbruephdnyl)ebc(@nwshow-pyudincﬁﬁt)rgrppé’sxryﬂf/ -piperazine-1-
4attdx§ e 431l ethyt phiany! ) - 1- hydr oxynet hyl - prop- 2- ynyl ] - pi
Ea(é’,l-@ﬁofo— ph&@BPDQbhleraagyritlimBhyl)-prspt 24ynyl | -piperazine-1-car-
ﬁ((gm&:g{hgr &t@henyl ) - 1- met hoxynet hyl - prop- 2-ynyl ] - pi
Pef aZ 'pﬁﬁﬁ%yz* st 5Céﬁll9ﬁ?ﬁ2dﬂh6ro§ﬁér®1)€lJéiﬁylﬁébfityn- -yl]piperazine-1-

4-( 3- opynoyl ) - pi peraZi ne-I-carboxylic acid
efalhokylast er Et hyl

4[5 (30 prps. BTSSR Tine 1.

azi ne-
carboxylate

Ethyl 4-{3-(3-chlorophenyl)-1- [5-(meth(;xycarbonyl)-Z-ﬁlryl]prop-2-yn-1 -
yl}piperazine-1-carboxylate

2,2 2-Trifluoroethyl 4-[3-(3-chlorophenyl)-1-(2-furyl)prop-2-yn-1-
yl]piperazine-1-carboxylate

Ethyl 4-{3-(3-chlorophenyl)-1-[5 -(hydroxymethyl)-2-furyl]prop-2-yn-1-
yl}piperazine-1-carboxylate

Ethyl (3S)-4-[(1R)-3-(3-chlorophenyl)-1-(2-furyl)prop-2-yn-1-yl]-3-
methylpiperazine-1-carboxylate

Ethyl (38)-4-[(1S)-3-(3-chlorophenyl)-1-(2-furyl)prop-2-yn-1-yl]-3-
methylpiperazine-1-carboxylate

Ethyl (3R)-4-[(1S)-3-(3-chlorophenyl)-1-ethylprop-2-yn-1-yl]-3-

methylpiperazine-1-carboxylate
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carboxylic acid ethyl ester

4-[ 3- (3-Chl oro- phenyl ) - 1- et hyl - prop- 2-ynyl ] - pi perazi ne
wohewsasoxyl i c acid nethyl ester PCT/US2005/005201

4-[ 3-(3-Chl oro- phenyl ) - prop-2-ynyl ] - pi perazi ne-1-car ox

ylic acid 2-nmethoxy- ethyl ester, and pharmaceutically

acceptable salts or hydrates thereof. 68 WO

2005/ GAR3 PR PET(1H5200¢10068Rhy LB -AuphpropargivIns-

conposi t'i on conprisihg as active ingredient a
trmhydmnpcnamnedacbaﬂyomaft@ctlve amount of the conpound

accor 0 1
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conpo Wiy {8 )e4-fi{ 1RY-3: G- erigrophenyd)f 1 -oleshiyiprop-2-pn-15/1]-8-or

use in treatnent_of . nMd uR 5 nedi ated di sorders. 20.
EEeéhBGPIPPWém@blﬁ%hWhatEcor ding to any one of claims 1

to 154 (?ﬁ HPHMJ gﬁ-prgﬂg ngf] dliﬂsﬁﬁﬁhéﬂn&ﬁ%oxfyﬁf; atideert-butyl

treatne orders. 21. A nethod
@btet reat ment of nd uR 5 nedi ated di sorders, conpri sing

gglr)nu EI Sﬁ}?{ﬂeﬁgB cgﬁmrgxgu%% tg{‘eghyﬁgg%% cglgd);!))oﬁhgﬁ}rlf-ﬁltoipyﬁynyl]-
W%élqlcgrbl&yh@gold &hg1 egedrhod according to cI ai m 21,

rein the mahmal is a human. 23. The neth
accor di-ig(3tGhloreaphemyl): Hméqmowlwifém@i%hﬂ&rgp -2ryayl]-piperazine-

eur i cal S ers. 24. The method according to
ﬁffx?'% elﬂégl g)Ttefowle di sorders are psychiatric disor-

der S. Hhyl 4[B(3veilbephastp! -gthexsnoethylprop-24yn-iydpgierazine-1-
the disorders are chronic and acute pain disorders.
zgtboxiataet hod according to claim21, wherein the

o N O L B Lot
ceitpsthyl ersg:rt reating

4-[3-(3-Chloro-phenyl)-1-hydroxymethyl-prop-2-ynyl] -piperazine-1-
carboxylic acid ethyl ester

4-[3-(3-Chloro-phenyl)-1-methoxymethyl-prop-2-ynyl] -piperazine-1-
carboxylic acid ethyl ester
4-(3-Phenyl-propynoyl)-piperazine-1-carboxylic acid ethyl ester

Ethyl 4-[3-(3-Chloro-phenyl)-1,1-dimethyl-prop-2-ynyl]-piperazine-1-
carboxylic acid ethyl ester

4-[3-(3-Chloro-phenyl)-1-ethyl-prop-2-ynyl] -piperazine-1-carboxylic acid
methyl ester

4-[3-(3-Chloro-phenyl)-prop-2-ynyl]-piperazine-1-caroxylic acid 2-methoxy-
ethyl ester, and

pharmaceutically acceptable salts or hydrates thereof.
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a cell containing said receptor with an effective
anount of the conpound according to claiml. 69

WO 2005/080363 PCT/US2005/005201

16. A pharmaceutical composition comprising as active ingredient a therapeuti-
cally effective amount of the compound according to any one of claims 1 to 15, in
association with one or more pharmaceutically acceptable diluents, excipients and/or
inert carriers.

17.  The pharmaceutical composition according to claim 16, for use in the treat-
ment of mGluR 5 mediated disorders.

18.  The compound according to any one of claims 1 to 15, for use in therapy.

19.  The compound according to any one of claims 1 to 15, for use in treatment of
mGIluR 5 mediated disorders.

20.  Use of the compound according to any one of claims 1 to 15, in the manufac-
ture of a medicament for the treatment of mGluR 5 mediated disorders.

21. A method of treatment of mGluR 5 mediated disorders, comprising
administering to a mammal a therapeutically effective amount of the compound ac-
cording to any one of claims 1 to 15.

22.  The method according to claim 21, wherein the mammal is a human.

23.  The method according to claim 21, wherein the disorders are neurological
disorders.

24.  The method according to claim 21, wherein the disorders are psychiatric disor-
ders.

25.  The method according to claim 21, wherein the disorders are chronic and
acute pain disorders.

26.  The method according to claim 21, wherein the disorders are gastrointestinal
disorders.

27. A method for inhibiting activation of mGIuR 5 receptors, comprising treating
a cell containing said receptor with an effective amount of the compound according to
claim 1.
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