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Rl and R2, when attached to the same carbon atom can
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fluoroal kyl, fluoroal koxy, hydroxy, nonosubstituted
am no, or disubstituted am no; or Rl and R2,
when attached to carbon atonms 2 and 5 or 3 and 6



Arl and Ar2 are independently aryl, heteroaryl,

cycloal kyl, or heterocyclyl where each of the
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am nocar bonyl , acyl am nogs-aryk, heteroaryl,

cycl oal kyl, or heterocyclyl where the aromatic or
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R4 and R5 are independently hydrogen, alkyl, fluoro,

or fluoroal kyl; and Arl and Ar2 are

i ndependently aryl, heteroaryl, cycloallcyl, or

het er ocycl yl where each of the aforenentioned ring is

optionally substituted with Rg, Rh or R where Rg is

al kyl, -C=C-R6 (where R6 is aryl or heteroaryl),

hal o, hal oal kyl, hal oal koxy, al kylthio, cyano,

al koxy, am no, nonosubstituted am no, disubstituted



Itg, RI' and R is optionally substituted with R, or
Rrw hi ch are independently selected from al kyl, hal o,

hal oal | cyl , hal oal koxy, al kgl thi o, cyano, al koxy,

am no, nonosubstituted am no, disubstituted am no,

sul fonyl, acyl, carboxy, al koxycarbonyl,

hydr oxyal kyl , 5 al koxyal kyl, am noal kyl ,

alkoxgly amyrel, kmxmsutﬂtltmedxym[doo)QIsubMt&daddﬁna,y sulfonyl, acyl, carboxy,
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nonosubstituted am no, or disubstituted am no;

20 and R2 when attached to sane carbon can together

froman oxo group; or R°Rl_and R2, when attached
to the same carbon atom B Bﬂﬁfne to form
cycl oal kyl or nonocyclic sat £d heterocyclyl to

give a Spiro ring mherelﬁ\kﬁéyc cIoaIkyI or
nonocycl i e saturated heter c I¥I can be optionally
substituted wth Rd, Re, or I ndependent |y

sel ect ed frontalkyl, al koxy uor fl uoroal kyl ,
fl uor oal koxy, hydroxy, mfHos uBst i t ut ed am no, or 25
di substituted am no; or (h R and R2, when

attached to carbon atons 2 and 5 or 3 and 6 positions

WHergin:  he pi perazine ring, can conbine to form -Cl- C3-

al h eykeiveegeNabi WS ei n one of the carbon atons in
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10 am noal koxy, am nosul fonyl, am nocarbonyl,
acyl am no, aryl, heteroaryl, cycloal kyl, or
het er ocycl yl where the aromatic or allcycllc ring in
Rg. Rh and R is optionally dubstituted with R, Rh
or RI which are independently selected fron1a|ky|
hal o, hal oal kyl, hal oal koxy, al kylthi o, cyan, alkoxy,
am no, nonosubstituted am no, disubstituted am no,
sul fonyl, acyl, carboxy, al koxycarbonyl,
hydroxyallcyl al koxyal kyl , arni noal kyl,

R® HyanndWaﬂm mdsendaslyadooaeal Mkﬂxﬂuoramnthmkmmy and
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amino, moa@qubstjtgte(i(amcg Q’su (tﬂ)ed @ehiro) sulfonyl, acyl, carboxy, alkoxycarbonyl,

hydroxyallér?taﬁlﬁé{l}hm?am S y; %&g?él}gﬂw gﬂ&%pﬁ%&{;ﬁgme)an&é di m
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: roaryl, cycl oalky or hetérocyclyl erein the
aforenentloned rings are optionally substituted with
re, Rh, or R 25independently selected from al kyl,
hal o, hal oalicyl, al koxy, hal oal koxy, hydroxy, cyano,
nonosubstituted am no, or disubstituted am no; or

RI and R2; when attached to the same carbon atom can

conbi ne to form cycl oal kyl or nonocyclic saturated

het erocyclyl to give a Spiro ring wherein the

cycl oal kyl or nonocyclic saturated heterocyclyl can

be optionally substituted with Rd, Re, or Rl

i ndependently selected 30 from al kyl, allcoxy, fluor,

fluoroal kyl, fluoroal koxy, hydroxy, nonosubstituted

am no, or disubstituted am no; or R and R2, when
attached to carbon atons 2 and 5 or 3 and 6 positions
of the piperazine ring, can conbine to form -Cl-C3-

al kyl ene chain wherein one of the carbon atons in the

al kyl ene chain is optionally replaced by a -NR-, -0-,

-5(0)n- (where Ris WD 20081002583PCT/ US2007/ 014842

hydrogen or alkyl and n is 0-2) and further wherein

one or two hydrogen atons in the allcylene chain can
be optionally substituted with one or two al kyl; R3,

R4 and R5 are independently hydrogen, alkyl, fluor,

or fluoroal kyl; and A? and A? are |ndependently aryI

het eroaryl, cycl oal kyl, or heterocyclyl where each 5

of the aforenentioned ring is optionally substituted

with R2, Rh or Rl where R2 is alkyl, -C=CR6 (where

R6 is aryl or heteroaryl), hal o, hal oal kyl,

hal oal koxy, al kylthi o, cyano, al koxy, am no,

nonosubsti tuted am no, disubstituted am no, sulfonyl,

acyl, carboxy, al koxycarbonyl, hydroxyallcyl,

al koxyal k-yl, am noal | cyl, hydroxyal koxy,

al koxyal koxy, am noal koxy, am nosul fonyl,

am nocar bonyl, or acylarnino and Rh and R are

i ndependently sel ected from 10al kyl , hal o, hal oal kyl

hal oal koxy, al kylthio, cyano, allcoxy, am no,

nonosubstituted am no, disubstituted am no, sulfonyl,
acyl, carboxy, al koxycarbonyl, hydroxyal kyl,

al koxyal kyl , am noal kyl , hyl oxyal koxy, al koxyal koxy,

am noal koxy, am nosul fonyl, am nocarbonyl, acyl am no,

aryl, heteroaryl, cycloal kyl, or heterocyclyl where
the aromatic or alicyclic ring in R2, Rh and Rl is
optionally substituted with R, Rk or R2 which are
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het erocycl yl wherein the aforenentioned rings are
optionally substituted with Re, RP, or Re
i ndependently sel ected from al kyl, hal o, hal oal kyl,

hal oal koxy, hydroxy, cyano, nonosub

W(g%ndﬁﬁlgdéssgr di substituted amgno; or 121 and RB&@#O&%“&”
attached to the sane carbon atom can conbine to form
cycl oal kyl or 25 nonocyciic saturated heterocyclyl to
give a Spiro ring wherein the cycl oal kyl or
acylaminoDayt fhetaraarglatyeialled, drdeerayyiyl ydhexea:he mnmpb iop alidyksic ring in

T T, W YR R A A

from ﬂkﬁywoxbﬂomnplmlm&amfuﬂkﬂﬂam qyano @iko@kwsmhmb; smubesdbstituted

els 1 120 2
amino, dfThtfine i, SRS ncty B, ARSI GERIED IR ©
alkoxyalk‘sdnammbﬂmb hvdroﬁmiknxyalkmallaimmma&hm’, sy,

: 0 bgn atons in the al kylene chain is
mnnumm%%§¥%é%% y re%ﬁ%ced by a -NR-, -0-, -S(0)n- (where R
a pharmeceutipplly egreptable saltkiydrecfpiovidddsthae: 2) and furt her

e e
(4-ChlOfwml)@eﬁyl)mhﬁwp%zmﬂeﬁi’m@e‘ﬁdse'h{(%i @R e-(1H-
tetrazol—f’ihréﬁﬂwngi) ent)}'ﬂfﬁé tyb%m ip erazm 1~ l’%cen@gﬁd or 2-

het er oar oal
((2K5S)&(M@GEWEWIMY N S IR ng
3,Demeuclaadoptlonally substituted Wth Rg, Rh or Ri where Rg
al kyl , hal o, hal oal kyl, hal oal koxy, allcylthio,

I o ombpdiseyts. arerapowmdnd Fopaviadiheg ﬂmtwefvme shown below:

di substi tuted am no, sulhonyl acyl, carboxy,

al koxycar bonyl , . hydr ox Coﬂalkoxyalky

am noal kyl , hydroxyalkoxy al koxyalLkoxy, aninoalkoxy,

arni nosul fonyi, am nocar yl, or acylarnino and Rh

and R are independenw ’IIE;fR&ed from al kyl, hal o,

hal oal kyl , hai oal koxy, ar%ylthi o, cyano, alkoicy,

am no, nonosubstituted a , disubstituted am no,

sul fonyl, a,cyl, carbony; @rkoxycarbonyl,
“memnlhydroxyalk yl, alkoxyalkyl am noal i cyl ,

hyC|rgxyaIkoxy, alkoxyalkoxy, an1noa|kox

R and 8 ate iodstiendentiyrsoleated oyt hydiegqra pikib halaﬁl}ivl alkoxy,
haloalko!?f ta?ﬁloﬁétwoary@ ycg'l;l%ﬁlkgy bbr h@EroB%lg Qﬁé‘:gnxhc m{?eﬁl%nhbﬁed rings are

tic or [ Tcyclic rin I N an
optionally @vbamaueﬁ ymildtb sk mﬁe&ldﬁpw@m S%Ft%sﬂr frogp Wlﬁﬁlﬂa pgloalkyl,
alkoxy, HaSSRSRIRMIrbYy, $94:RS hRdodubamuRdiastine hit dgsubiialea kigitlo; or R’

5 haloalkox¥ aIIcyIthlo éﬁb al koxy, am no,
and R whem atiaabed f¢ tamerahon;fa0 tegeish SR T & ERMMS™ sul fonyl |

RAGMH chﬁ'h&pﬁﬁéch@i tBQ?fé’ﬁaﬁfe%fBﬂm atdu Ok mvanadbind to fonn cycloa]kyl or

alkoxyal oalk dr oxyal ko Kk
monocyqligFiEAIPk %ﬂ;&?%ﬁw 18 §&Yefﬁo%n§f¥ ring W RR AL Glostiy 8 meadeyctic
samratecﬁs‘etéraegrdlﬂ caRbe vhEeany batstinfienwith R/RR®, an Rf RAcpndently selected

from all ARI PR R T, B SR or

_dmubmnémauhhﬁénﬁzol 5- yIphenyI and (I11)R2, R3, R4 and R5

5 M BIED RS 1 RISTY L 088 2 b D

piperazi@S@E lcan bdilﬁbme lt«SfolBﬂhGﬂl dad an:ylmapbam avisadie oteedf the carben

stoms oty 57248 SRR FHESPAERPERA R NG s R O ME XS B e

hydrogeii ar hl&y] anyileis @t 1)cand Ginther wherein one or two hydrogen atoms in the

alkylene,g %h 10:C %ﬁ btéroo DDA W EROPANETRE By f) Phiker: azi n-| - yDacet |

2-(4-(phenyl (3-(trifluoronethyl)phenyl) et hyl) pi peraz
in-1-yDacetic acid; 6a

2- (443, 5-di chlorophenyl) (phenyl) net hyl) pi perazi nThypa
cetic acid;
(S)-2-(4-(phenyl(3-(trifluoromethyl)phenypnethyl)Pi pe
razi n-1-yl)acetic acid,

e P
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yl )acetic acid,
[(R)-4-((R)-[(bi phenyl -4-y1) (Phenyl)rriethyTh2- et hyl
- Pi perazi n- 1-yi kaceti c aci d;

wdz'_&s/ st hyl -4-[(R) - (2'
[ﬁi’il@[(b. phenyl - 4-y1) (ghenyl ) et hyl | - Pi Pera Fine 1

-y11 acetic acid; [ (R) - 2methy| 4-1 (R}-(3
- met hyl - [ (bi phenyl -y1) (phenyl) rret hyl]-Pi Perazin- 1
yl]- acetic acid; [ (R-2-ne yl

Rf (RQ)aA'JQR ammﬂgpenﬂmhpﬁe'dmnra@f@)l( %may@'rfh@tw}&ml gidper a

R e i T e
of the afohgzhgt@gg@zng;sp@pa@lb{au@st&gﬁed with 'where R8s alkyl, halo,
hajoalkylzﬁ%ézﬁi éeﬁlgcghrﬁ. {)-1 Jllk&i&f&ﬂﬂsnﬁﬁo)l@%&ﬂm%ﬁhﬁw'disuﬁstﬂ&cd

‘aceti ¢ ac

amino, SLQﬁP@W) aﬂd{@ﬁﬂ(ﬂ’ ﬂkmﬁhm’iyh?%ﬁ@“w‘a seeyplioyl. 2mienalipil.p
hydroxyagﬁj?&)aﬁc&iy %ox% Bitko Qﬁih%sulfonyl ammocarbo )yl or acylammo

uor ophen

th
m}ﬁll’p@ﬂa'ﬂﬁwemd@nlﬁwmeéf@m }ngh q;ﬁ I z%l/galkoxy, alkylthm
cyano, alké)lﬁ%%hﬁf&yll)g &M%ﬂﬁﬁ@ﬁﬁlb&ltﬁﬁ@%ﬁﬂﬁ@'s@l%r@i'aﬁyl darboxy,

acéti c

alkoxycameﬂg bydrpryalicd. ikerrbph emrgaiiptdnsayrralisyyallseeralays. p
annnoalkbf}i’3 raﬁﬁhéhuﬂfbﬂﬁl) AR Bbtabail ticylamino, aryl heteroaryl cycloalky] or

R) - 2-met hyl- 44(R) - heny1(4 (th n,ylet etu¥
heterocyglmm&eﬁéqlgﬁqqﬂr ai:cychg@ngdgﬁ RagdR 18 optt%ﬁs/ Y Qlﬁ:,sﬂ ed
with RI, AR widdi Bre PRRPYHERtY Selectddl fY b Gk, %halo, haloalkyl haloalkoxy,
alkylthlo_ Y f‘ynyl ) pheny%&t}sfc%s&t&eg e

amino amino, dlSU%Stlm%d ammo, mﬁfonyl acyl,

carboxy, M@mﬂbdﬁﬁl h\)ﬁ'&mﬁyﬁl({ﬁ) alRboyR{ %Iﬁlﬂo:ﬂkﬂ ﬂyd}e:éya*jd&ﬁyhy nyl

alkoxyﬂll%ﬂgy %f%%l&glge ﬁ?{}g‘gﬁgﬁrﬁnﬁeﬂ’ﬁfﬁ\% E/‘;’Cﬁc}i aﬂ’f‘b‘%{’c 8tic

a pharmad&itidally acceptable salt thereof provided that:

o s b5 Bl PR bR QIR A ROE NS o

((4-chloréihen P (pheiamadtiptfeordzinrd tYlydopipanid, 2- (2R Sppad R )-@-(1H-
tctrazo1—%%%p{ﬂ(%%df%%ﬁeaﬂggeml?{Zf F—)dlgxee‘fhar Zplﬁerizm—l yléatcenc acid, or 2-

((2R,58)-de((R)}-(4-cyanophenyl)(3-hydroxyphenyl)methyl)-2,5- dlmeﬂlylplperaz1n~l~
4“12 5-trans)-4-benzhydryl-2, 5-di met hyl pi per azi n- 1-ye

ybacetic a%etl c acid;

Tpsteqcsembaslmantsén e eoypupd of Borradn (LR med & i indeepdently

enyl(4-di phertyp thyl ) pip
heterocycty gimjthe rqgnen’uoned fings are optionally substituted with Ra

mdepend@xﬁ)y &l e(cf'cd( RbR %ﬁ(y@ h’l]aR{ RBSML LB P hhicafkod®! i ByD By A3 1

yeacetic acrd
monosubemyte@ _apning.sir Sisybstituisd WA 9T ) et hy 1) - 2- met hyl pi per azi
RN add ¥PARRN #ftadfeldds the same carbon atom, can combine to form cycloalkyl or

2- (443-(trifluoraonmethyl)phenyl fl
monocyclf %WWBW it glf% a)splrg rr1mg )vxghere(irtl Ir'l{e cygl?)gl?(anrhr}{ogo%ychc

saturated heterocyclyl can be optionally substituted with RY, R, or Rf independently selected

selected g&vxgiggn, ], Izlaloal]ﬁrl alkoxltr haloalkoxy, aryl heteromyl cycloalkyl or

ra
Zb , OT -R°

from alkyl, alkoxy, fluoro, fluoroalkyl, fluoroalkoxy, hydroxy, monosubstituied amino, or
disubstituted amino; or _

R' and R?%, when attached to carbon atoms 2 and 5 or 3 and 6 positions of the
piperazine ring, can combine to form —C;-Cs- alkylene chain wherein one of the carbon

atoras in the alkylene chain is optionally replaced by a —-NR-, -O-, -S(O)n- (where R is



10

foait
19

20

30

ypaceti c acid;
2- (444-f1uorophenyl) (3-(di phenyl ) met hyl))-(R)-2-methy
| pi perazi n-1-yDacetic acid

W& dob (3- bromophenyl ) (4-f1 uorophentyl ) nmet hyl ) - 2- ne
th ylégal%é?am n- 1-ypacetic agi d; P T 452

(R -2-(4-(bis(4-1l uorophenyl ) met hyl ) - 3- net hyl pi per azi

n-1-ypacetic acid ;

(R) - 2-(4-(bis(4-fluorophenyl)nethyl)-2-nethyl pi Perazi
hydrogem-of alkPheret 1 ts G2} ghd furthcr wherem one or two hydrogen atoms in the

alkylend f}@w?ca%c(a%h?ﬁé% L', qgnfgyolr hepypret hyl) - 2- et h

erazi

a(n@R% wx@ﬁmpmmmrmﬂ)mmmwwmmn 1~

‘?‘ 95" e iR Edeny i hetergaryly (’éd?%l}@(lf PRSP BREIHY MiTF cach
of the afgrapionirendiaing jsepdiznallylsubstijared with RFC RApr R' where RE is alkyl, ~C=C-

RS (whe?%"ﬁﬁ)s ﬁﬁbpﬁéﬂnéﬂg Rlid E?[\Bﬁﬂsiff; he%g%lﬁé ya%}kgll fouQromet e,

azi n
amino, Iqugcﬁ)lbm hlyli_n04 -d(s@@t}tuthd sphens@fondy, deflf earbdxyo slomtchybonyl,

hYdm’Qjﬁé‘?’ E%ﬁ% % C y P Opr o Eﬂ%z gﬁ'ﬁoxf{ ?llkx}%?g %if:ca] é’:’%:Yg gﬁﬁ%oranl}ff) mr1)

ammosm@nme aijrogmubenplz b &ylamit) ackRl endRiad mdepandently selected from
alikyl, h::{lge) a?oa{kgrle,(k&os.:\ik%x%hh%/ﬂﬁg ed}gnc} r&ﬁéo@:}/' Qmmo nrggrli]&/sugstgﬁec? amino,

di subsn‘(ug)zd_azzi(lﬂ)suifa(xﬁl, s Qal'bbwmihmylcmb)?MI hydeg@llopbtativafPalpel,
aminoalle @bl BRBODARBL At taeimoaliorcy, emimosyfonyl. aminocarbon,

acylaming, iandl] kejarpmyb panivialkyh or teterocyclyl where the aromatic or alicyclic ring in

RE R" aﬁgi{ g %{::&na‘l’l’gp 1 E%tﬁteﬁ %g{ lgpge 8% k)‘gﬁgﬁ Xxle m%p'é%i el?)}[]b Pé] R&La

yppr noi c aci

from aliyh (2R, 6@%-&5’( bekoahoshl aﬁrﬁm mydioaeihyy, jriing i@hwﬂﬁw‘upﬁu

amine, Mﬁﬁ) a%ni c’hgl?l%k%lh e% n‘%’tx% ETISCOXQ’ C?ngijillléydﬁmf er az
alkoxya}klfl_lt auyopilad dnideoxellgxy, a oxyalkoxy, aminoalkoxy, a.rnmesulfonyl
ammocgﬁéng,l (olpla%(lémﬁ{blor ophenyOnet hyDpi pera71n-1-y1l) propanoi

QYR)OI@S(DHQC(HDN@Q mtbh¢mmﬁ§bm(ﬁyﬂi‘)a@& o prdeprpiigptiper

lected%?drﬁlh drpPaL alk haloalk ], bet L, cyei 1,
5 4 ;'b IS chI orophenyl )or:?ef hyl ) P W e?rgm r?e’w?’ g%ceoalﬁ(g o

heterocw ervh-eream epfpreTepH eRaiT{IEs are moeélﬂbﬁ@swreﬁpwﬂeﬁyﬁmr R®
mue:pen@érﬁixfls):lect%d ikl LS E Rald; gaioé‘x}j} g6k mglngjiy,q{yuﬁ}x;( CYano,

D-

: g\%ar maceuti cal | y acceptabl € salt thereof
mornagsu

Eyed pmyos 67 GsHRTECAIBERE O t here is provi ded a

1@%@@” gmes hesdned «f R Fhmé Rlrban btbm, can combme to form cycloaliyi or
heny1(3 (trifluoromethyl) phenyhmat % pi pera2| n- |
eC

monocyplpca@g{rfﬂgd geﬁcaoc:} (;h)l tozgxtfgra BRI D8 y&gl;iregl yeloalkyl or monogychc
saturatccﬁ@&tbﬁbhﬁélﬁﬁi‘eﬁzﬁerbﬂtmﬁbﬂ VP60kittedGiith R, R - GE b @pbstRntly selected

from alkg{ @%ﬂh’iz%rﬁyﬂuwoel&& el R RS e Ry PO BFtREd 2R, or
disubstingddaeghd.oraci d; and 2- ((R)-4-(cycl opr 0py1( 3-

ftlflzuo onet h pben nmet h thy Peral n-
o St R IV PBES SRS o1 abh 6 pestor e
piperazifle ﬁﬂgl,fdaﬂ cafpatito fhinere,; Cs mﬂmmﬁuawﬁ&emme d»fﬂki&lcﬁfbon

s 24(R) -4-- | , .
stoms ixy B affg{b s yips PRSI SRR Y DYy rONT s
hydmgeyilop am?r ?1%11 Ik—d&)/&ﬁtﬁﬁth& ng;mxdxlnchnla )édf\ﬁ@hjrd}bédi@t%ﬂé in the

a fifth as t his di.scl osure i irected to a

alky len é’ﬁﬂp&‘iﬁ oﬂ‘}?ﬁ%‘i"‘f"iﬂ %‘??pcfrltg’f) g‘yg conpound of

IEbmuh«aRf bje indepindenthdadiigen) dlylatcap] atfureakl; and

thereof or a m xture a conmpound of Formula (lI) and a

pharmaceutically acceptable salt thereof; and a

pharmaceutically acceptable is 1. According to a

si xth aspect, there is provided the use of a conpound

of Formula (1): R5 R4ACO2H



R1NR2 Lij nR3 A2 (l) wherein: nis an integer
froml to 3; RI andsR2 are independently

sel ected from hydrogen, al kyl, hal oal kyl, al koxy,
hal oal koxy, aryl, heteroaryl, cycloal kyl, or

heterocyclyl mhereln t he aforenentloned rings ?

- Aoptridora pleyinésnbatenty eed, rhaxh oy Rpelkgy OIFiéE"GTDCYC yl where each

of the afok‘%l'ggr&l%ggtﬁﬁ{i% &&I?&Iflt)ﬁsq Lauakiltyks rRhat 8! whak ealikyky, halo,
oxy, roxy, cyano, nonosubstitute
ha]oalky;ahnlq@];com a&y@u@m@t@@ﬁmg}o g:,onosbxésmuted angpo, él;ﬂl stituted
| 18 Kyt aninoalkyl
S P
hydrowaﬂe:txer mikwawoxy @ngmféim{ys erfé?Sﬁifwl VERRFARbERYS O acylamino
and R" et nh?ﬁef)?gnﬂggglg%g Il G SIBLU E%eﬁal &b@ﬁ}ﬂf QQMQL%@ @Bithio,
stituted W th Rd,
cyano, alkﬂflde pmmenmhysubaﬁe@ﬂ@mm{r @w@swred aﬁﬁ%ﬁylfomrlwl carboxy,
' bt n@d '

oy AP DSBS o M TR s
aminoalkasy. aotiewbutiond mbonc abOIE, BYHMHInG . BEIgRET6 %’S?F‘Jlkﬁ’b A5
h\,terocyc(.f{rl \th;k'lqe &e%ﬁ%c% amzﬂgxc fﬁ@’nmmh B RO E@ﬁ&m%n&%mcd

ene chai n wherein one of the carban atow%

with R, R‘hrs falwmleme inghpdudentdy speatehEPmAlPedisie & T &Nﬁ’k‘my ;

aikylthm 30, a%fq:} tﬁ%&soﬁbgwm%aa@ RiRbstabienlanafie] sOMés1, acyl,
ur

er wherein one or two hydrogen gtons in

carboxy, aw@xmaktgqnefh vénayalraniaer by SRECHYS BBSTrY e wi t h
a}koxyallﬁﬁg : %n%@ﬁsﬁl lébﬁ'mosﬁﬁ"onﬁ“mﬁﬁ%cﬁ%oﬁ‘gﬁ €or d&?&ﬁﬁﬁ@t@ﬁﬁn&ed that

ogen, uoro,. or fluoroalk

when (i) Bt m@ﬁdm@ﬂé{.ﬁé@g@ et PYATaEs ety e*ﬁéglpgﬂrﬂwheﬂﬂ then
A7 is nof)! %&%ﬁyﬂ 1 oPL1 ﬁ%&mw@ﬂmm Qr@GHICHRBfRY, BE and R’ are

nti'oned ring is optionall ubstituted with
hydrogen| agd 4R ivpheRy! thtreAs RGOT B B&i}’kﬂ %8‘—0@?‘6% (where Rh is
or heteroar al o 0 haleak kRxy
ﬁﬁﬁ%@ﬁ%ﬁissamn 5%éaﬁe E}Hgﬂgﬁéghﬁ%%g§Ubstltuted&gmmp
consistin@éfni no, di substituted am no, sulfonyl, acyl, carboxy,

al_gg @@ﬁgﬂﬁg Foxya xy,Mg?k xé%ﬁxgg Eg#?% adC%&V?ML

am?%(éeicﬂ -brempbhergti(nboad mantlyy] )piperageyHdidcstc afid: Rh and

h a?gg-%r% I e%gjjﬁfg g ng%%&%%ﬁ&‘%g?ﬁ&ﬁ%ﬁtﬂﬂ@é%m- 1= hﬂ;agetlc ac1d

nonosubsti naeci am no, disubstituted am no, sulfonyl,
acyl, carboxy, al koxycarbonyl, hydroxyal kyl,

al koxyal kyl , am noal kyl , hydroxyal | coxy,

al koxyal koxy, am noal koxy, am nosul fonyl,

am nocar bonyl , acyl am no, aryl, heteroaryl,
cycl oal kyl, or heterocyclyl where the aromatic or
alicyclic ring in Rg, Rh and IV is optionally
substituted with W Rh or RI which are independently
sel ected from al kyl, hal o, hal oal kyl, hal oal koxy,

al kyl t hi o, cyano, al koxy, am no, nonosubstituted

am no, disubstituted am no, sulfonyl, acyl, carboxy,
al koxycar bonyl, hydroxyal kyl, al koxyal kyl ,

am noal kyl , hydroxyal koxy, al koxyal koxy, am noal koxy,
am nosul fonyl, am nocarbonyl, or acylam no; or a
‘phar maceutically acceptable salt thereof or a m xture
of a conpound of Fornmula (1) and a pharmaceutically
acceptabl e salt thereof, and a pharmaceutically
accept abl e excipient in the manufacture of a
pharmaceutical conposition for treating a di sease
treatable by inhibition of GlyT1l receptor in a
patient. According to a seventh aspect, there
is provided the use of a conpound as defined above or
a mxture of a conpound as defined above and a

phar maceutically acceptable salt thereat and a
pharmaceutically acceptable excipient in the

manuf acture of a pharmaceutical conposition for
treating a di sease treatable by inhibition of GyTI



(1) wherein: nis an integer fromone to three; WO
20081002583PCT/ US2007/ 014842 7 RI and R2 are
i ndependently sel ected from hydrogen, alkyl,

hal oal | cyl, al koxy, hal oal Kaxy, aryl, heteroaryl,
cycloal Il cyl, or heterocyclyl wherein the

af orenentioned rings are optionally substituted with
le, Rh, or le independently selected from al kyl,

hal g, . . ’ ano,
rno%b43@%??#ﬁ¥ggﬂ§%ﬁﬁ§¥&ggﬁﬁisd S itﬁhgﬁq%ﬁéﬁgwﬁ%n RI.
5 af8)-2R0-(henyiBt e treatomethy Arkery Arts By e razisy bty hagetic acid;
fr °tﬁ‘h(gfegg&&ngmggt?ég@i)@{enyl)methyl)Blpeﬁﬁiﬂ-IRﬁaadaﬁ@ Aciaf t ached

t t [ to.f .
PGB e SRR RSP B e b5y

gi ve.(a(8) 'mﬁo{SEQQ%)M]ﬁE?Ii)meﬂlepi;pytalziﬁall-jd@adetio fu;id; |' |

nonQc 1.C Sa e et erocycCl. L1 Ona '
subSt e Dl D PER DR AN T BE AT | SR Y

- T r (Sp2ad4kiy4-bromtdiuenyy1)(bhergil o ettt papeaditk Yy acetic acid;

fl : 1t ' . 10

i S PRSP PR b e GG AT SR AROAR oo, ©

car b92-@t(@rbromaphdn)Ehery Darrthsd ) nirssazit-byd gl

PP M AP R e
t he2&(Ry-madyeidphenyk3dFlusramety iRy ath?slﬁplaerﬁﬂﬁcl;ylmeﬂc
acid0-, -S(0)n- (where R is hydrogen or alkyl and n is

e 1@ i e Db e By P g e [ et Beie
Wi t {RyanE!-enzh iy -ty Rperabih- Baadbe acie;

i nd e hydr.oge I . : : s anide
(1o G rag - R Deph ey b2 Phets Mpipersrin ) > posgic wid
het BIGHI(R)-Gylalovipkgts]) phenySrwiioBy L mpinsINBrer EdcH AsFic acid;
t he. af, . : ; . 4y . L
o AT PG SHEOphBO s P00 3 e RIs bl 1 gotc aci
is (A —%metﬂmlr/é{@a@lgmyl,—_3ﬂb)ﬂgl,enﬁla\ms@vﬁmerw-ézﬂ gy acid;
al Ky J{A)i0me Gy RNS)PHEONB-(1B Buaidhivehy] PR Sulestiyl fpifieedkin- 1-ylacetic
.am no, “di substituted am no, sulfonyl, acyl, carboxy,
acig| koxycar bonyl, hydroxyal I cyl, al koxyal kyl _ _
an po@)RymetbPya Rkl tridulsnyeiyphny Dt yipesxayy- 1-yDacetic
.am nosuLfonyl, am nocarbonyl, or acylam no and Rh and '
aué% are independently selected fromalkyl, halo,

hal D&(R)eyl(4-chlatcphkigdXpheraillydthyl)-3-mathdpiperaginkbxlacetic acid;
. ) l!m b 3 _al i i i N i . -1,
zm ?'g(_#)“ - g@g‘l“%"t[@%ggl A @gﬂ%enﬂ)ﬁ%?]lﬁﬁgy&% AP Nadetic acid;

I, , oxycar bopyl, i o
 hy - GR)di i bromanbenylphiay D eanpiperazin-1-yDacetic acid;
hy fjf-g(m—ql-d(@%?’anoﬁhé@%@énggﬁiéthy@ﬁimﬁiyﬂﬁpéﬁzin-l-yl)acetic acid;
S ,

het Q{@gl“;ﬂ%] -@9@%%&?1%%@?}%@?2%&%@%@ -¥Pagetic acid;
ar Oﬂ’(fR]—h-QVQf[ HegyTBivt)(pheng]iretiRd)-2-Riettehgipetazis 1-yl]-acetic acid;

e

hal B&Rk-ax¥S)-@regmbhhany!pheng] ymgihybxd mediyimpsrazin- 1-ylacetic acid;

o iy : . . . f L
oyt PR URRG R ABAIPH or R iperRil 19octc s
al Kb Ra2kmethylhi o aibpeyi(m-tAlymsiipksiazin-1-ylacetic acid;

al k?—WMWRW@—i@@@lﬁﬁﬂbﬁ&iﬁ%(pl@dﬂy[)ﬁﬁﬂiyf)Cmﬁiethylpiperazin-1—yl)acetic acid;
am nocar bonyl , or acylam no; or a pharnaceutically
acceptable salt thereof, or a m xture a conpound of

Formula (1) and a pharmaceutically acceptable salt

t hereof and a pharnmaceutically acceptabl e excipient.

In sone enbodi nents, in the nethod above, the

compound of Formula (1) is where RI 35and R2 are

i ndependently sel ected from hydrogen, alkyl,

hal oal | cyl, al koxy, hal oal koxy, aryl,



WO 2008/ 002583PCl TUS2007/ 014842 8 heteroaryl,
cycl oal kyl , or heterocyclyl wherein the

af orementi oned rings are ofPionally substituted wth
Rh, Rb, or I( independently selected from al kyl,
hal o, haloallcyl, alkoxy, haloal koxy, hydroxy, cyano,
nonosubsti'tuted am no; or disubstituted am no, or "

RI and P.?, when attache carboT % om id:
canldor o il e G RAR T s e cci
&{Rgtﬂﬁ(gf pﬁEn%PH&W(prﬂenmn@mgg-pmsmwrp@aazng-wn)acmmld

cl I" ‘monocyclic satﬁrlat eﬁl % gr 0C I'L Tacetic
cazn((ﬁasﬂop@tbbh%(w phemdCrihipplrond v hplikgyl Rethy gpipggazin- 1-5

amdl ndependent |y sel ected from al kyl, al koxy, quor
*f1 uor oal kyi , quoroaIkoxg@phydro§% nonosu%stltut .
arf-((8)-2 onetiylstHR)i(3-Gredy eng)(PRenyhRg L DPRRFEH- L-yDacetic
acdrattached to carbon atons 2 and 5 or 3 and 6 positions
>of the 1.0 piperazine ring, can combine to form
- @L({E;sv-rmtkweﬁé)&émﬂlm@Ebmsd}{ehe@fﬂ)mﬁ@wa%@ﬁm L-yDacetic
ﬁratons in the alkylene chain is optional Iy replaced by
L3 ---NR-, -0-, -8(0)n- (where Ris hydrogty or may
aa@t(ﬁ}-jz—Sne@hﬁ)m(a(ﬂcir(ft{metlhglthmhémceﬂﬁfpbfﬁ@l)me mlmgﬁ@rrbb—éfﬂoacetw
atoms in the al kyl ene chain can be optionally '
acid; supstituted with one or two alkyl, Rs, e and Rs are

i n‘t@@ﬁﬂ“@@ﬂ(ﬂ-Ylubyajjhe@é}(phaiyk)yrhqthyfl]—umfxﬁhylp;perazm— -yDacetic acid;

PR X A% e B R Sl NBOAER Yt it

eagqhrod-niduey1at QI(M&dludmgeﬂlsw)phmphmleﬂmyf )plperaznl-l—
SubSthLH&§? @Hgﬁgim Rh or R where Rh is al kyl,

- yhacetigegid: pgl oaayl, hal oal i coxy, al kyhhio, cyan,

abirom—ympammmfgwmﬁuquﬁm&nanmmnhmnﬁ@ﬂnﬂomm1-
am'ng, sul fonyl’,  acyl, ex- boxy, al koxycar bonyl ,

yhacehip a¢igi wal k: A aI koxyal k3d, smi nnal kyl , - hydr oxyal koxy,

o n(?@rﬁg(g}rii)g‘giﬁen%m ?Iz}gﬂlhkﬁﬂ)énetﬁm]%mﬁhylﬁmpqﬁazm- -yl]-acetic acid;

i ometnt sl B e G AR HAPEL R B g e 131
e bt 14 uted i no. i aubst i Lt ot ARG, SuLf an

L2 sl R Rong b GoREgtr - BBy Ak 1 -
aceuc%&EOX yialkkyl ar ni noal tyl hydr oxyal |fcoxy

ai kbxyal koxy, ar ni noal koxy, 0 on

5@@&@;@5%[{%@%%1 g gﬂ,ﬂﬂ e épwwn—mnerazm 1-y1}-
sceic LA KT, o heterocyclyl whete the aromic or

szm@m (e, %@lﬁ\mrhﬁwnﬁ})wﬂWﬁfﬁ; ; ?%@ pacetic acic

~II T I t
aT . @fj ﬁ(le (chﬁ‘hh&}ﬁgllnegxgggﬁen??}r@ VY meth s ryDacetic

cyano aim no, "nonosubsti tuted
acid; am no, disubs-tituted am no, sulfonyl, acyl, carboxy,

%@%% f{&g ?ﬁﬁk@ro@%%@n@ !rne;l'%E 623%3&%2%96&&2111— -yDacetic acid;

al‘r((dbeéL«ﬁML} ﬂamcrpbsmyli(ph@ny )na@thylaréém%ﬂﬁwm@rl yhacetic acid;

el %nggb Husrdph rrﬁﬁ@%ﬁ?ﬁ{éﬁy Z-rnééﬂﬁflgig&ﬂaﬁ@l Ia?l??éé@tm acid;

ome(faan%@m@ﬂuomp@emxgmnr@etmwmze(tbxlpl@ﬁrtamnl -ylacetic acid;
H.h ; -
R L
vhacetcdridophr eni a. I n anot her enbodi nent, this
-5 UL |5 4 LGt 9.l A FBA B iy piperain-1-

3dhcaﬂﬂﬁﬁ1002583PCT/USZOO7/014842 9



R4t . OO2H LNfhl  wherein: nis an integer froml to 3;

5RI and R2 are independently sel ected from hydrogen,

al kyl , hal oal kyl, al koxy, hg oal koxy, aryl,

het eroaryl, cycl oal kyl, "or heterocyclyl wherein the

af orenentioned rings are optionally substituted with

Re, Rh, or Rc independently selected from al kyl,

hal o, hal oal kyl, al koxy, hal oal koxy, hydroxy, cyano,

NDNGSHRSH | 2d_ A DnvRs -(ihsHbsLA-luihesly [gHend )methyiRbiperazin-1-

andaégéﬁ%h%ﬁhgg#gnggmygg§%§§§ane %ar onﬁg$gﬁ$ caﬁIﬁbp
yleomibianid; t o f orm cycl oal I cyl or 10 nonocyclic

t Y an oY L her e
© e D B o oty gfa'yP_ y
2-(6Hr2-rethypti(piwaly) (§-(Eivordrecidophgpy mety Dpeeeragip- 1-yl)dcetic acid;
Rfi ) ic alikoxy, fluor,
1 BB Ry B bR B e B0 it e
ami 60)-2-6+-beizbubrst-5 muethydpipaiont: 1 3HAMREC &g R2, when |
tt t : ; -t
of | PHETL A SEPADRy @S I R IptpRai | ACRIARE, LT ons
- Cl 24, 5-alskyHbenzhydhdi2n -divestlylpipsHainol- Y arstie agiton
t i\, the Al N i ] b
o O R bR aRR iy e R RO L BRERC BHlaby

ogen or al kyl
- and(R)-2-¢4-Mid} -chluofheny s ethyh - wicthy pinerazin-{ wbapshgraghlen

ato ' h kyl en LG j ic acid:

sublPr i RS AL D 8 PPkl gl ibctc add,
i ndegésitentiflyorbydihyhphenyBidcgtriflupromsthy])pbenyl)methyl)piperazin-1-
fluoraalkyl; and 20Ari and Ar2 are independently

yDagePf aCiffet eroaryl, cycloal kyl, or heterocyclyl where .
each(¢f((4-feoraftenehBatdighres) mety)))-6R)opmictiydiipgrazin- 1-yDacetic acid

bst i th_ 128 . : in-1- i
B e e
. acipal oaLkyl , hal oal koxy, al kylthio, cyano, al koxy,

2T B8 PPOSR YRR SEAh P AL AR L2 BB Qi ;

glyg(zgxylaat-Q¢(4-f?bp«r%§lmﬂmmygmmo@vmeraznyw@ﬂwcwwy, o
o B O SSEhs SAR0 2 e s i
i ndepesiert fylsebeethetiphenyhnaitiisl)pipereino | -yhatasialarid: | _
ronguber et ienn B LR o RS AR et pipgrasin-I-
| ygﬁ%ﬁ&adgfrbﬁxy, alkoxicarbonyl, hydr oxyal kyl , _
o Ry RS R AR SR RSBl poracin-1-
&L et s Wy Bl oo
0. R OHra R Db ATy el Pht Y Sobey DBl iperzio-1-

ynﬁ%ﬁ@&jﬁl whi ch are independently selected WO

R SRS R TN i

yD&@@ifgeidonosubsti tuted am no, disubstituted am no,

ﬁ; L{J@%Eﬁ-@% —lchlo%g]gh%g%fnetahgrh%}ﬁ%%{y p%@fellzin-l-yl)acetic acid;
(S)-2-((R)-4-(bis(4-chlorophenyl)methyl)-3 -methylpiperazin-1-yl)propanoic acid;
(S)-2~((R)—4-(bis(4—chlorophenyl)methyl)—2-methy1piperazin—1-yl)propanoic acid;
(R)—,’Z—((R)—4~(bis(4—chlorophenyl)methyl)?Z-methylpiperazin-I-yI)propanoic acid;




al koxyal kyl , am noal kyl , hydr oxyal koxy, al koxyal koxy,

am noal koxy, am nosul fonyl, .am nocarbonyl, or
acyl am no; 5conpri sing: (a)ﬁ@drolyzing the ester

group in a conmpound of formula: R5 Rat.O0O2R Rl-l-

-1-R2 Arl Ar2 where R is al kyl and R

R4 - (RRR, 695 4-(bid- o@;ﬁ@ogmmmsaemy@ ?a@»dumthﬂ@asewaéwy Jagsh acid;

d di b |
%8@%@ (‘g;%&dr %opls'}ea | Ceft]V}f%J;g | Y3 eﬁqfs [p?ﬁeqﬁzlﬁz?rl %%Qgﬁédc%‘s
IF:*”? (ﬂ(hls?ﬂﬁi&éghgﬁ@}ﬂmmﬂQupsrrﬁmn{]ﬁl}pr@;@npmmdi of
or mu ona i

b I-6h B chisroras DRI O By Ty M A iy

Lr ?] oﬁB F‘(IQ, &H?eroa?g{ @fnmf(ﬂ? p?jgﬁéiﬁn-l yi)sacetlc acu(l;) :i:nd( d)

|
o 2 et Toisr e AR R TSR TS B T2y T i
er Rl d R2

o (IR PR St () 200, 200

} !ﬁg@ % htﬁi?&’as eét,hﬁﬁrepi% %rbBadaod c&n;ﬁyyﬁn mﬁa&myﬂono [(R)-2-(4-
tetrazo henyl

and (i1
(phenyiﬁaﬂﬁhlemﬁl%ﬁ@@@%ﬂ)@ perrie- IS ErT A AT ZCRp R
methylpRRERNL1-Bacdc CRAQM oaiaaﬁydmomaa salre emmmm—ammmmm-
process above t he coqﬁﬁgnd of Fg{nula QﬂkRiéﬁyﬁﬁ% 4(3-
wbﬂm%ﬁﬁ%ﬁ%ﬁﬁ@ﬁi ﬁ?@’indepe ntly hydrogen or al k :
(trifluorBgeth ApHerROmetg)- nydmgg@maﬁdf)mnc apldiihxdchipride Sai’t

'Sggg(,g@ﬁ ggtd'f " ot cl oy ﬂgedogtao%alnbywhwh is: 24((R)-4-

(cycIomopﬂéa(&“ﬁhhmnﬂeﬁyrylathI)memﬂD &mqﬁm;wra&w-y X%l b%ﬂlfi @Wgﬁch‘mde
. al kylthio, alkoxy, alkylcarbonyl, or al koxycarbonyl.
" .25l n sonme enbodi nents in the process above, .the
I o iyitb wsrgctofhis Fasclysirais (d[r)acwdsto Wp@acemncabwp@hogrcgmpnsmg a
compo unE ng 9&%&1%@ 4 ?fhagﬂéi&ﬁigﬁﬁf Rlepble Yhii thEf8ef oR4 miaie aRbmgued of

ogen,
Formula and%. Dhm‘maceut]caliy acceptable salt thereof; and a pharmaceuﬁca]ly acceptable

excipient. In one embodiment, nis 1.

According to a sixth aspect, there is provided the use of 4 compound of Formula (I):
RS .

R4\}/CO?_H
ka N >l R?
D)o
LF
AT AR
(D
wherein:
0 1s an integer from 1 fo 3;
R! and R? are independently selected from hydrogen, alkyl, haloalkyl, alkoxy,
haloalkoxy, aryl, heteroaryl, cycloalkyl, or heterocyclyl wherein the aforementioned rings are

optionally substituted with R®, R’ or R® independently selected from atkyl, halo, haloalkyl,

alkoxy, haloalkoxy, hydroxy, cyano, monosubstituted amino, or disubstituted amino; or



Al' and Ar2 are independently phenyl, each ring

optionally substituted with V or Rh where Rg and it"

are independently alkyl, hgLo, haloal kyl, hal oal koxy,

al kyl t hi o, al koxy, 30 al kyl carbonyl, or

al koxycar bonyl and the stereochem stry at the carbon

carrying the R3, Art and Ar2 group is (R). 10a

Accordlng to an eighth aspect, there is provided a
nﬁbamﬂRwlwi”m‘h alttscheﬁFﬂ) t@-sprpe (cpxﬂp@nytpgg can combine to form cycloalkyl or

I
ol T ISP e AT PRORUIE g monocyciic
sat&ratbdrhdterr@yt@; eaminemmmasmy)emb,snmlm@weth R , B o beemde@endenﬂy selected
ﬁ‘OEl_ aﬂ@gh (Bﬁypg}‘ug?i’ p?rg)@(?/ N élg%){o%ﬁég%P%ljlg)‘d}éo}kyamonosubstxtuted amino, or

disphaitumatetinbcal |y acceptabl e salt thereof
/g\gc rdi mﬁv%gﬁa tgc%t gtc( %%Eorbatﬁgts%raixd 2 or J&é'%‘éﬁ%m of the

pipéx(aEihs ﬁﬁgﬁ.ﬁh (::ﬂmlbmeyt:o l)fmezt h@ZD@"-pagllqdmerdememlom at ihg; carbon
or .a p t.l ca acce a t r
wtoR6 b g  CH ™ BYAWERY SDeet oY nary 1 pReUPadabee Ris
hyReraaQ ﬁlﬂ: yWMdcd) ik Qrzj%ﬁ(l R)rthizr mietoyd ene or two hydrogen atoms in the
R) - pheny1( 3- tr oro t hyl ) phenyengt hyl ) pi per azi
aﬂfiﬁ#éﬂz%wgﬁﬂ?%g%riaﬂal NSO EE SR I OaBub Y blabas 11
Detla% lRédeRS fﬁlre: mﬁépbﬂde@fﬂyﬂkdg'eﬁmmlLﬂ\l;c&ssordldm%emaﬂngand :
t 0 t er nt specC I cat n
S oy he LM Rg LT, Yol ) Gy pagkel gD Where cach
of tﬁm‘ofe@ﬁzhh@ﬁbd&mg ﬁa,\pﬁoﬁilgr Mbﬁtawdwg&nmm RgR’ where RE is alkyl, -C=C-

|
R (it A BOR OF Beetsaf bbb g kS . pBARE o Ay hie: sreng. akoxy,
annﬁ() aReREhSRked Anath, aROBYdkea ko] Eﬂﬁcﬂjyb QBvil &ﬁ‘b@@ aldoxycarbonyl,

hr ee to SIX car bon I

hydfﬂxaaw Bogyalbyh amw{}w%ﬂanga%ﬁ aiosyaBi. pininoatioxy,
amib &y, ﬁﬁﬂ%&’irbﬁhﬁcj\ﬂ@ Dehiab hnd ROBRE Rtaré ﬁfdﬁﬁéndeﬂﬂhsdselecaed from

the like. 10" Allcycllc means a ngon-aronmatic ri
alkyd, hplo, halpaligh hpinaliory nEkEHBRYSRYT- 4y, SRR IPPRY
disd¥8A0Rd Andihd) %ﬁlfoﬁ}ﬂt My@tdéﬂ)leyVﬂl{@iﬁ&ﬂb&ﬁdﬁl@ﬁﬁkb@iﬂk}&mm@yﬂkﬂ

of one to six carh ons or branche5§ﬁg:§ borvl
amippaligyl ehtdroryatosar PhrrllaRy arm B Ak bR a?fﬂlé’*ﬂcar onyl,
acyl@fn?rfﬂs adi) |h%§e§o££'|h %&&To&l%yﬁ bﬁh@t@rd&ygyl what hhé ®BBatic or alicyclic ring in

ef hyl ene, propyl epe, o ene,
R, Ri@mwa? bparehy Suaﬁtfytrééﬁ%élh% R o S ‘@luc%ﬁ{flfliif‘é’epii%’élf selected
fmn%élkﬁ mw 1§eﬂd>:gky1ﬁﬁﬁ8§1kaxy, SRy, @ nd!\@l@bﬁy,ﬁnhﬁo ahdnsubstitted

défi ned above, .., hethy Ith| et h and

amigthgisupRuied amino, sul&pméwcgm oﬁéwiys T an s%ﬂwyalkﬂ
alko&?zﬂkﬁaémﬁ‘{%ﬁﬂc‘?l Eiyaﬁ)x%ﬂkﬁk Ak dighikaeg, AM18YSko:S, Sminosulfonyl,

[ sul fonyl’, “et hyl sul fonyl and the |ike.
g, oNB asigoAdT TP ERPRTMIcALY ARl ISR ihgarcd af & mixture of a

comPEIEofRobBuR! (KYind@SpitdehhReficAPP Y @ept@bld salt thereof, and a

pharmaceutically acceptable excipient in the manufacture of a pharmaceutical composition for

treating a disease treatable by inhibition of GlyT1 receptor in a patient.

stituted amin

According to a seventh aspect, there is provided the use of a compound as defined above or
a mixture of a compound as defined above and a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable excipient in the manufacture of a pharmaceutical composition for

treating a disease treatable by inhibition of GlyT1 receptor in a patient.



met hyl am no, etnyl am no, propyl arnino, or

2-propyl am no, and the like. " Al koxy" neans a
-OR radical where Ris alkyl as defined above, e.g.,
met hoxy, ethoxy, propoxy, oref2-propoxy, n-, iso-, or

ten- butoxy, and the liKke.

" Al koxycar bonyl " neans a -C(0O)OR radical where Ris

2|t E}éllxygalzc%tgeor nemlg unelr(%2 dlfcﬂ%ufe Igsdlrg‘ta’etdht%%yﬁ!gtgpoo Gﬁy Ll'ﬁaltmg a discase
tregtabdentyy iahlb!ﬂoreta“rﬁlyfblnmmtcem a b@tﬁntoﬂmhbmﬁhqdadmmwﬂs %Si‘*m@‘ﬁ‘émg to the

e S BRALBON. LER Y
o R Al DL DEN AL PO

substltuted with at | east one al koxy group,

preferably one or two al koxy. groups, as defined

above, e.g., 2- nethoxyeggy dos 2-, or

3- met hoxypropyl, 2-ethoxyethyl, and the Iike. )
30" Al koxyal kyl oxy" or " 1koxy #oxy" neans a -OR
radi cal where R is al koxy as defined above,
e.g., nethoxyethoxy, 2-eth ahoxy and the |ike.

"Arni noal kyl" neans a |inear] gpnoval ent hydrocarbon
radi cal of one to six carboen~apons or a branched
nonoval ent hydrocarbon radical of three to six
carbons substituted with at {ftast one, pref erably one
.whm%L -NRR where R is hydrogen, alkyl, or -CORa
ere TV is 35al kyl, each as defined above and It’
|sn§€¥6éﬁéﬁﬂﬂﬁ@ﬁﬂﬁyﬁFﬁﬁén all cyl, hydroxyal kyl, 12
al koxyal kyl, aryl, aral kyl, heteroaryl,
heteroaralkyl, or hanaIIcyI, each as defined herein,
e. g, am nonethyl, nethylam noethyl,
2- et hyl am no- 2- net hyl et hyl , 1, 3-di am nopropyl,
di met hyl am nonet hyl , di et hyl am noet hyl
acetyl arni nopropyl, and the I|iKke. " Am noal koxy"
means a -CR radi cal where R is am noal kyl as defined
above, e.g., 2- am noethoxy, 2-dinethylam nopropoxy,

and the like. "Am nocar bonyl " neans a - CONRR
radi cal where R is independently hydrogen, alkyl,
hydr oxyal | cyl, al koxyal kyl, or am noallcyl , each as

defined herein and R is hydrogen, allcyl,
cycloal l cyl, cycloal kyl al kyl, aryl, aral kyl,
heteroaryl, heteroarallcyl, heterocyclyl,

het erocycl yl al kyl , hydroxyal kyl , al koxyal kyl, or

am noal kyl, each as defined herein, e.g., -CONH2,
nmet hyl am nocar bonyl, di net hyl am nocar bonyl, and the
l'ike. "“Am nosul fonyl " neans a - SO2NRR radi ca

where R is independently hydrogen, alkyl,

hydr oxyal | cyl, all coxyal kyl, or am noalkyl, each as
defined herein and R is hydrogen, alkyl,
cycl oal I cyl, cycl oal kyl al kyl, aryl, aralkyl,
heteroaryl, heteroarallcyl, heterocyclyl,

het erocycl yl al kyl , hydroxyal I cyl, al koxyal I cyl, or

am noal | cyl, each as defined herein, e.g., - SO2NHZ2,
nmet hyl am nosul f onyl , di met hyl am nosul fonyl, and the
l'ike. "Acyl" means a -COR radical where Ris

al kyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl,
aral kyl, heteroaryl, heteroaral kyl, heterocyclyl, or
het er ocycl yl al kyl, each as defined herein, e.g.,
acetyl, propionyl, benzoyl, pyridinylcarbonyl, and
the like. When Ris alkyl, the radical is also
referred to herein as al kyl carbonyl.

"Acyl ami no" neans a -NHCOR radical where R is alkyl,
hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl,

aral kyl, heteroaryl, heteroaral kyl, heterocyclyl, or
het erocycl yl al kyl, each as defined herein, e.g.,
acetyl am no, propionylam no, and the I|ike.

"Aryl" means a nonoval ent nonocyclic or bicyclic
aromati ¢ hydrocarbon radical of 6 to 10 ring atons
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"Central piperazinyl ring" refers to ring in Formula
(I') and is nunbered as shown above.
“Di substituted ami no" neans a -NRR radical where R
wohe e independently al kyl, cycloal kyl,
?&c?ﬁ%Fﬁilalkyl acyl , sulgonyl aryl, aralﬁyFﬂmﬂMWBM&u
het er oaryl , heteroaralkyl heterocyclyl
heterocyclylalkyl, hydroxyalkyl, alkoxyalkyl, or
am noal kyl, each as defined herein, e.g.
Rl mﬁtmneahmanws @it yel seRid ydra By dre gerd Alky1, hﬂoh]!k!ﬂ:-‘ alkoxy,

haloatlos 233l BFGAR fE RBIRYL i oty Whing i e mentigngtrings are
optionally slu}oktzmmd wathl R R, defR° rimtpaﬁuvnay sylbdted frbm amyp&taud Mﬂ@ﬂlkyl

n o ore haI en.a e erab
alkorey, Bhib A B n oD L e DSBS i o HBRoRRY P or R
and R?vilmo Iatiahing tdt iwﬁ:&ashda&ianﬁmgﬁcbr\ﬂoimm#of fo@Nlor h al ogens,

€ 8 o daghee s R GHERR T8 Gpegimofe 10 form cycloaliylor

monocygirositirated beternpydiylan lgivefd spivocring wherein n}m‘cerbloalkyt or mbnocyclic

saturated Hétéro%l é{ﬂ)& g‘gt c@’?ﬂl&h{e{l?sél L#wlthgﬁ bal PL R 1nd%peaé?n)§lﬁr esg!ected

.from alka(b @H@XE. ftporo, TRERGIkH 0ok Falkoxyn Hydrhey, Imdmsnbﬁﬁenedﬁmmo or

d;subsntﬁ&'d%ﬁh&}’ where the alkyl is substituted with only
uorg |t is referred to i.n this Application as

R | and RS atvhen@jtached to catbiap dtans/abubd/$ br SramhE pesitidnsedithe
piperazifiPRRY @L@mm:gng]og@ﬁgw 2 Q}légpelne Qe %} Sl C&?ﬁbf%

atonB or a [ 1 nonova ocar on ra
atoms intthe alkylepe ehajn s opiorallyosbleesd bt @de t-B-.08E)or (wlme Ris

hydrogeh bR and QY @s»z) aR¥ Qyiee %h%ﬁ:?ﬁ ohd ortrwe h&}%@%ym% AR

are present héy are not both on the Sanmeé carbon

alkylenemwméapmlaﬁvww%m@ge PhB’YQJ@’é}’l but are not

1i3| T LarRT e il érﬁ?éﬂ{]l?g%ger?— aﬁéjfﬁrf%i(ﬁbpﬂﬁomalkyl and
ydr ox

h dr
P AT PG RPN, ot R D siclostichypa Begsyely] where cach
of the afareméﬂﬁ&a@n Mé o tﬂmlan s ODRYIRHEY Ivith 28 3R T ihereyiEr i@ laudyx -C=C-

RS (whisg %“19%%38:; SN T ———

amino, nhdhoeiiigyneRt dix)ﬁln)r tﬁsﬁbﬁdftﬁé@@ﬁ@ﬁyéulfoﬁilﬁi@l &h&bysxy alkoxycarbony],

* myarocy i RS 0B, b Mot sryapateys

aminosulfbnythatdinossyeddey,| wmyylaﬁﬁmmd&{ 4R R agti inddpendearle sRedtsd from

ey, aff SRS Ko BBk S BPERVS plkrov it g betthled amino,
disubstitmed eoyned, isalfayh wpylo tarbotyg a&omycngbatyhngrdtoﬁyalhylg hikoslion,
ammoallé:\(li%ydm aﬁgg nsalléac)r}{ga]tl]:g%f rag'ﬁ}lo : 2)%1, %ﬁ{n%glﬂ onﬂ;.n arnknochrb%nyl

acylamince pgil, rhetcg(:a?yln@rma}hﬁ éuel?a%;tr)@clﬂ tvéhehethe momatik wr ali¢yeijc ring in
RE, R" aﬁdSRDQBgt?%%\b*r ﬁ;ggde{»%h%f Ny (lél W 2K uﬁ'agé&ggﬂw delected

from allmhhelpomdgdlkyhhaj@IMef n&kﬁbblycwa@m aﬂmcyhcn@pwymwbsﬁmted
amino, di:iuﬂ&xttxfé? gﬂu&o sﬁ? Y5 f Ea:%[);\( aﬁ{oxlbon agﬁﬁ%hm&&{ﬂgﬂ' S

so referred t 0|rft|sApp|ca Icyt

alkoxyalipl emeoplkiyl bydnoky ko alkoxpatbietsy amm@lkgxy,tammpau@nyl

agﬁ% t he heterocyclyl ring can optionally

aminoG ?ggfé%’?%ﬁgbrbr group. More specifically the
atphermareviicaliy ymeytabierﬁaﬂtuh@rgof nae migtugoe corppgund df Fgrmula (I)

and a ph%z{cgllxﬂcmly ?c gPiagﬁ:réaﬁ lﬂ%eom@whsﬁﬁdcgﬁt{bgﬂy a ce able excipient.

- OX0pyrro - oxopli perid . ;-

%P‘E@? alilb?ﬁ}me{“éi math?meﬁw fAve, the W%%‘F rﬁwla @h’é where R
and R? akdRddgelient }Msﬁc&b SroREhRIBEHE amgrl hhIBgIkh S alBRAHANRLY, aryl,

it can confain one or two ring double bonds provided

that the ring is not aromatic. Wen the heterocyclyl

group contains at |east one nitrogen atom it is also

referred to herein as heterocycloamno and is a

subset of the heterocyclyl group. Wen the

het erocyclyl group is a saturated ring and i s not
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"Monosubstituted am no" neans a -NUR radi cal where R

i s al kyl, cycloal kyl, cycloal kyl al kyl, acyl,

sul fonyl, aryl, aral kyl, heteroaryl, heteroaralkyl

het er oc cIyI heterocyclylalkyl, hydroxyalkyl :

Q280843851 , or ani noal kyl, each as defi nedPEEP&I0#7/014542

.e.g., nethylanlno phenylaﬁlno hydr oxyet hyl am no,

and the like. "Spiro" conpound is a bicyclic
conpound with rings connected through just one atom

heterckhe @@1@&&9}! b KhteBd QB %h@:laﬁlothg Qfo%e%%n{a&x%d% %{Jﬁ'@%?ﬁ%ﬁally

ITo Ca

tgn a aternary car bon
S“bm‘[éoeeﬂr“@gbﬁt’&w%g EWapRyredly Sﬁf—,qctféeﬁwmbaémdqa@ hapalkylmilkedy,

-naiﬂa_km)gy @Ebk}@@}?éﬂb,, m&5R bR EBarng, or BRub Sl RasIRgd L he
is

IIV 4n nt. of Fornmula (1) when the prodrug
@’?‘ a"{ﬂ 4 NETBITF §7F08Y ﬁfﬁé}eﬁﬁﬂ Reperde o pripalkyl o -

mﬂnocacfﬁq samrauag hﬁd‘b@l&i}rl ﬁﬁgﬁiﬂé 8 shific Mhy ﬂhw@zﬁ@iﬂ'd}gﬁn rbﬁo;uacychc

saturatDd ﬁ&&?g}%}}% Cﬁg%l 1‘3 E%fv&hﬁ%&ﬁf i %Idﬁg y eéﬁg selected

ese
from aﬁiuh elkiomnaiuogy, Gupealkpl, ugioxknxe Mypoky) thondheseurBdhiie dr
disubstiRE Lh9nal,, 9roups however regenerate ori gi nal
nctlgnél groups in vivo or by routine manipul ation.

fy
Pt gt Bgewist atfanipd imesbcof atdios fuhds o1 ) addichasitons of ’shn
piperazeiR{U BdScoMier. cﬁé %rfr% dk%/ G d%ﬁ%&s@c Wi En%(r)o)él lai‘ %‘f

simlar group
atoms ip dhg f&@éleﬂ%!rﬂ@ma% ertisaelly fenlatediby @-Egt, ePs (@) (Where R is

hy u““*ﬁﬁ@ﬂ}ﬂ and QLIRS %El‘%é? QREZRAL BndGHihY ﬁ}drgge%)amr?s in the

N-di net hyl am nocar bonyl

b t
alkyionf SR G Gronbiaally sHRFEFBHER AP GUPS Altcomaounds of

Rfund Ksh)e)mxja@%diﬁﬂy tfdfgen, blkyl, MO OAGRIYIBTH.NA :
- agefwla and t he |Jk%§' and the |jke. Prodru s of
conpo GBI Tvh FeEF ) 9E R PriqReSE D 3 s each

of the afom:senmmrmm opuemﬂy sata pEEERDREIN6e Rt wWidfe E} £Qikyl, haio,.

o ct erivatives of compounds of
Bl a‘ik‘rl’l nﬂé’a{iﬁrﬁz fﬁ%‘ﬁ %9 alko XY RGO, é%oﬁﬁ giﬁgfimgﬁr W%mmd

or “EXanpre

miso, IR0 RS Arbgro e xswebS fbmw% , denboky a:mnua:lk;nr

bvdro I b\ o S
yaroxyB B Mymwaaiegzﬁ&éysma o %%ﬁ a:ltbﬁgygrou L BHRR

can.be protectéd wt

and R* 304 R aneridroparienty sefectsrl fum el émbas edlesil M@@m@%xo

 cyamo, aliexfQuido] orhell N A0S Fzzlmaaﬁe&%?ﬁ aafonyznﬁ.glm&y
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wherein;

D

Ar! and Ar? are independently aryl, heteroaryl, cycloalkyl, or heterocyclyl where each
of the aforementioned ring is optionally substituted with R%, R" or R where R® is alkyl, -C=C-
RE (where R® is aryl or heteroaryl), halo, haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy,
amino, monosubstituted amino, disubstituted amiro, sulfonyl, acyl, carboxy, alkoxycarbonyl,
hydroxyalkyl, alkoxyalkyl, aminocalkyl, hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy,
aminosulfony!, aminocarbonyl, or acylamino and R" and R'are independently selected from
alkyl, halo, haioalkyl, haloalkoxy, aliyithio, cyano, alkox'y, arino, monosubstituted amine,
disubstituted émino, sutfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl,
aminpalkyl, hydrokyalko::y,'a}koxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl,
acylamino, aryl, heteroaryl, cycloalkyl, or heterocyclyl where the aromaiic or alicyclic ring in
RE RPand R'is optionally substituted with R R¥ or R which are independently selected
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from alkyl, halo, haloalkyl, haloalkoxy, alkylthio, eyana, alkoxy, amino, monosubstitutad
amino, disubstituted amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl,
alkoxyalkyl, aminoalkyl, hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl,

-ammocarbonyl or acylamino;

comprising:

(a) hydrolyzing the ester group in a compound of formula:

i 2?2 =3

where R is alkyl and R, R%, B, R, RS, Arl and AP groups are as defined above;
under acidic or basic hydrolysis reaction conditions;

(b} optionally modifying any of the R!, R?, R?, RY, R, Ar' and Ar? groups to provide a
compound of Formula (I); _

(c) optionally fomﬁng an acid addition salt of the compound of Formula (I} obtained
from Step (&) and/or (&) above;

{d) optionally separating stereoisomers of the compound of Formula (I) obtained from
Step (a), (b), and/or (c) above; | | '

provided that when (i) R' and R? are methyl, R®, R* and R® are hydrogen, and Ar' is
3-hydroxyphenyl, then Ar” is not 4-cyanophenyl or 4-1H-tetrazol-5-ylphenyl and (i) R', R?,
R?, R* and R’ are hydrogen and Ar' is phenyl then Ar” is not phenyl or 4-chiorophenyt;

In some embodiments in the process above, the compound of Formula (1) is where:

R'and R? are mdependently hjdrogen or alkyl;

R3, R? and R® are hydrogen; and

Ar' and Ar® are independently phenyl, each ring optionally substituted with REor R"
where R® and R” are independently alkyl, halo, haloalkyl, haloalkoxy, alkylthio, alkoxy,
alkylcarbonyl, or alkoxycarbonyl. '

In some embodiments in the process above, the compound of Formula (I} is where:

R and R? are independently hydrogen or alkyl;

R* R and R® are hydrogen; and

AT and Ar? are independently phenyl, each ring optionally substituted with R® or R"
where R® and R" are independently alkyl, halo, haloalkyl, haloalkoxy, alkylthio, alkaxy,
alkylcarbonyl, or alkoxycarbonyl and the stereochemistry at the carbon carrying the R, Ar'
and At group is R).
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According to an eighth aspect, there is provided a compound which is: (R)-2-(4-(phenyl(3-
(trifluoromethyl)phenyl)methyl)piperazin-1-yl)acetic acid; or a pharmaceutically -acceptable salt

thereof.
According to a ninth aspect, there is provided a compound which is: (R)-2-(4-benzhydryl-

2-methylpiperazin-1-yl)acetic acid; or a pharmaceutically acceptable salt thereof.

According to a tenth aspect, there is provided a compound which is: 2-((R)-2-methyl-4-
((R)-phenyl(m-tolyl)methyl)piperazin-1-yl)acetic acid; or a pharmaceutically acceptable salt
thereof. ’

According to an eleventh aspect, there is provided a compound which is: 2-({R)-2-methyl-

4—((R)-pheny](3-triﬂuoromethyl)phenyl)methyl)piperazin~1-yl)acetic acid.
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Detailed Description

Definifions:

Unless otherwise stated, the following terms used in the specification and claims are
defined for the purposes of this Application and have the following meaning:

"Alkyl" means a linear saturated monovalent hydrocarbon radical of one to six carbon
atoms or a branched saturated monovalent hydrocarbon radical of three to six carbon atoms,
e.g., methyl, ethyl, propyl, 2-propyl, butyl (including all isomeric forms), pentyl (including
all isomeric forms), and the like.

"Alicyclic" means a non-aromatic ring e.g., cycloalkyl or heterocyclyl ring.

"Alkylene" means a linear saturated divalent hydrocarbon radical of one to six carbon
atoms or a branched saturated divalent hydrocarbon radical of three to six carbon atoms
unless otherwise stated e.g., methylene, ethylene, propylene, l—methylpropylene 2~
methylpropylene, butylene, pentylene, and the like.

" Alkylthio" means a ~SR radical where R is alkyl as defined above,-e.g., methylthio,
ethylthic, and the like.

"Alkylsulfonyl” means a —SO,R radical where R is alkyl as defined above, ¢.g.,
methylsulfonyl, ethylsulfonyl, and the like.

"Ammo means a ~-NHg.

"Alkylamino" means a ~-NHR radical where R is alkyl as defined above e.g.
methylamifo, ethylamino, propylamino, or 2-propylamino, and the like.

"Alkoxy" means a -OR radical where R is alky] as defined above, e.g., methoxy,
ethoxy, propoxy, or 2-propoxy, »-, iso-, or fert-butoxy, and the like.

“Alkoxycarbonyl" means a -C(O)OR radical where R is alky! as defined above, e.g.,
methoxycarbonyl, ethoxycarbonyl, and the like.

"Alkoxyalkyl” means a linear menovalent hydrocarbon radical of one 1o six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with
at least one alkoxy group, preferably one or two alkoxy g’roﬁps, as defined above, e.g., 2-
methoxyethyl, 1-, 2-, or 3-methoxypropyl, 2-ethoxyethyl, and the like,

"Alkoxyalkyloxy" or “alkoxyalkoxy” means a -OR radical where R is alkoxyalkyl as
defined above, ¢.g., methoxyethoxy, 2-ethoxyethoxy, and the like,

“Aminbalkyl" means a linear monovalent hydrocarbon radical of one to six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with
at least one, preferably one or two, -NRR' where R is bydrogen, alkyl, or -COR® where R? is
alkyl, each as defined above, and R’ is selected from hydrogen, alkyl, hydroxyalky},
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each as defined herein, e.g., acetyl, propionyl, benzoyl, pyridinylcarbonyl, and the like.
When R is alkyl, the radical is also referred to herein as alkylcarbonyl.

"Acylamino" means a -NHCOR radical where Ris alkyl, haloalkyl, cycloalkyl,

cycloélkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl,or heterocyclylalkyl,

each as defined herein, e.g., acetylamino, propionylamino, and the like.

"Aryl'; means a monovalent monocyclic or bicyclic aromatic hydrocarbon radical of
6 to 10 ring atoms e.g., phenyl or naphthyl.

"Aralkyl" means a —(alkylene)-R radical where R is aryl as defined above.

"Cycloalkyl" means a cyclic saturated monovalent hydrocarbon radical of three to ten
carbon atoms wherein one or two carbons may be replaced by a —C(O)- group, . g..,
cyclopropyl, cyclobutyl,‘cyclc-)pentyl, or cyclohexyl, and the like.

"Cycloalkylalky " means a —(alkylene)-R radical where R is cycloalkyl as defined
above; e.g., cyclopropylmethyl, cyclobutylmethyl, cyclopentylethyl, or cyclohexylmethyl,
and the like. '

"Carboxy" means —COOH.
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“Central piperazinyl ring” refers to [ ring in Formula (I) and is

numbered as shown above.

"Disubstituted amino" means a -NRR’ radical where R and R’ are independently
alkyl, cycloalkyl, cycloalkylalkyl, acyl, sulfonyl, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyclyl;_' heterocyclylalkyl, hydroxyalkyl, alkoxyalkyl, or aminoalkyl, each as defined
herein, e.g., dimethylamino, phenylmethylamino, and the like.

"Halo" means fluoro, chloro, bromo, or iodo, preferably fluoro or chioro.

_ "Haloalkyl" means alkyl radical as defined above, Wh_iéh is substituted with one or

“more halogen atoms, preferably one to five halogen atoms, preferably fluorine or chlorine,
including those substituted with different halogens, e.g., -CH,Cl, -CF;, -CHF,, -CH,CF3, -
CF,CF3, -CF(CHas)p, and the like. When the alkyl is substituted with only fiuoro, it is
referred to in this Application as ﬂuoroalkyl

"Haloalkoxy" means a —OR radical where R is haloalkyl as defined above e.g., -OCF;,
-OCHF,, and the like. When R is haloalkyl where the alkyl is substituted with only fluoro, it
is referred to in this Application as fluoroalkoxy.

"Hydroxyalkyl" means a linear monovalent hydrocarbon radical of one to six carbon
atoms or a branched monovalent hydrocarbon ra;d'ical of three to six carbons substituted with
one or two hydroxy groups, provided that if two hydroxy groups are present they are not both
on the same carbon atom. Representative examples include, but are not limited to,
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-2-
methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 1-
(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-
(hydroxymethyl)-3-hydroxypropyl, preferably 2-hydroxyethyl, 2 3-d1hydroxypropyl and 1-
(hydroxymethyl)-2-hydroxyethyl. -

"Hydroxyalkoxy” or “hydroxyalkyloxy” means a —OR radical where R is
hydroxyalkyl as defined above.

"Heterocyclyl" means a saturated or unsaturated monovalent monocyclic group of 5
to 8 ring atoms in which one or two ring atoms are heteroatom selected from N, O, or
S(O),, where n is an integer from 0 to 2, the remaining ring atoms being C. The
heterocyclyl ring is optionally fused to a (one) aryl or Heteroar_yl ring as defined herein
provided the aryl and heteroaryl rings are monocyclic. The heterocyclyl ring Tused to
monocyclic aryl or heteroaryl. ring 1s also referred to in this Application as “bicyclic
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heterocyclyl” ring. Additionally, one or two ring carbon atoms in the heterocyclyl ring can
optionally be replaced by a—CO- group. More specifically the term heterocyclyl includes,
but is not limited to, pyrrolidino, piperidino, homopiperidino, 2-oxopyrrolidinyl, 2-
oxopiperidinyl, morpholino, piperazino, tetrahydropyranyl, thiomorpholino, and the like.
When the heterocyclyl ring is unsaturated it can contain one or two ring double bonds
provided that the ring is not aromatic. When the heterocyclyl group contains at least one
nitrogen atom, it is also referred to herein as heterocycloamino and is a subset of the
heterocyclyl group. When the heterocyclyl group is a sa_.turated n'ng'and is not fused to aryl
or heteroaryl ring as stated above, it is also referred to herein as saturated monocyclic
heterocyclyl.

"Heterocyclylalkyl" means a —(alkylene)-R radical where R is heterocyclyl rmg as
defined above e.g., tetraydrofuranylmethyl, piperazinylmethyl, morpholinylethyl, and the
like. '

"Heteroaryl" means a monovalent monocyclic or bicyclic aromatic radical of 5 to 10
ring atoms where one or more, preferably one, two, or three, ring atoms are heteroatom
selected from N, O, or S, the remaining ring atoms being carbon. Representative examples
include, but are not limited to, pyrrolyl, thienyl, thiazolyl, imidaz.olyl, furanyl, indoiyl,
isoindolyl, oxazolyl, isoxazolyl, benzothiazolyl, benzoxazolyl, quinolinyl, isoquinolinyl,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl, tetrazolyl, and the like.

"Heteroaralkyl" means a —(alkylene)-R radical where R is heteroaryl as defined
above. |
_ "Monosubstituted amino" means a -NHR radical where R is alkyl, cycloalkyl,
cycloalkylalkyl, acyl, sulfonyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyelyl,
heterocyclylalkyl, hydroxyalkyl, alkokyalkyi, or aminoalkyl, each as defined herein, e.g.,
methylamino, phenylamino, hydroxyethylamino, and the like. o

“Spiro” compound is a bicyclic compound with rings connected through just one
atom, the connecting afom is also called the spiroatom, most often a quaternary carbon

("spiro carbon"). Representative examples include, but are not limited to,
CO,H COzH COZH '

-r
o8 E]O EJC

N
LR J<R3
Ar!

A2, A Ar1
The present invention also includes the prodrugs of compounds of Formula (I). The

A r2 , and the like.

term prodrug is intended to represent covalenily bonded carriers, which are capable of
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releasing the active ingredient of Formula (I) when the prodrug is administered to a
mammalian subject. Release of the active ingredient occurs in vivo. Prodrugs can be
prepared by techniques known to one skilled in the art. These techniques generally modify
appropriate functional groups in a given compound. These modified functional groups
however regenerate original functional groups in vivo or by routine manipulation. Prodrugs
of bompounds of Formula (I) include compounds wherein a hydroxy, amino, carboxylic, or a
similar group is modlﬁed Examples of prodrugs include, but are not limited to esters (e.g.,
acetate, formate and benzoate derivatives), carbamates (e.g., N, N-dimethylaminocarbonyl of
hydroxy or amino functional groups in compounds of Formula (1)), amides (e.g.,
triﬂuordacetyiamino, acetylamino, and the like), and the like. Prodrugs of compounds of
Formula (I) are also within the scope of this invénﬁon- .
The present invention also includes protected derivatives of compounds of Formula
(). For example, when compounds of Formula (I) contain groups such as hydroxy, carboxy,
thiol or any 'group containing a nitrogen atom(s), these groups can be protected with a
suitable protecting groups. A comprehensive list of suitable protective groups can be found in
T.W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, Inc. (1999) , the
disclosure of which is incorporated herein by reference in its entirety. The protected
derivatives of compounds of Formula (I) can be prepared by methods well known in the art.

7 A "pharmaccutically acceptable salt" of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the
parent corﬁpound. Such salts include: '

acid addition salts, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sﬁlfuric acid, nitric acid, phosphoric acid, and the like; or formed with
organic acids such as formic acid, acetié acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glycblic acid, pyruvic acid, lactic acid, malonic acid, succinic
acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
toluenesulfohic acid, camphorsulfonic acid, glucoheptcinjc acid, 4,4'-methylenebis-(3-
hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary -
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthow acid,
salicylic acid, stearic acid, muconic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is replaced

by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum jon; or
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coordinates with an organic base such as ethanolamine, diethanolamine, triethanolamine,
tromethamine, N-methylglucamine, and the like. It is understood that the pharmaceutically
acceptable salts are non-toxic. Additional information on suitable pharmaceutically
acéeptable salts can be found in Remington's Pharmaceutical Sciences, 17th ed., Mack

Publishing Company, Easton, PA, 1985, which is incorporated herein by reference.
The compounds of the present invention may have asymmetric centers. Compounds

of the present invention containing an asymmetrically substituted atom may be isolated in
optically active or racemic forms. It is well known in the art how to prepare optically
active forms, such as by resolution of materials. All chiral, diastereomeric, racemic forms
~are within the scope of -thjs invention, unless the speciﬁé stereochemistry or isomeric form
1s specifically indicated.

Certain compounds of Formula (I) can exist as tantomers and/or geometric isomers.
All possible tautomers and cis and trans isomers, as individual forms and mixtures thereof
are within the scope of this invention. Additionally, as used herein the term aikyl includes
all the possible isomeric forms of said alkyl group albeit only a few examples are set forth.
Furthermore, when the'cyclic groups such as aryl, heteroaryl, heterocyclyl are substituted, |
they include all the positional isomers albeit only a few examples- are set forth.

Furthelmore; all polymorphic forms and hydrates of a compound of Formula (I) are within
the scope of this invention.

"Oxo" means =(0) group.

"Opti.onél" or "optionally" means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where the
reve'nt or circumstance occurs and instances in vﬁﬁch it does not. For exainplé, "heterocyclyl
group optionally substituted with an alkyl group" means that the alkyl may but need not be
present, and thé description includes situations where the heterocyclyl group is substituted -
with an alkyl group and situations where the heterocyclyl group is not substituted with |
alkyl. '

A "pharmaccutically acceptable carrier or excipient” means a carrier or an excipient .
that is useful in preparing a pharmaceutical composition that is génerally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes a carrier or an excipient that is
acceptable for veterinary use as well as human pharmaceutical use. "A pharmaceutically

acceptable carrier/excipient” as used in the specification and claims includes both one and

more than one such excipient.
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R 34 3-CH3 Absent R 35 3-CH(CF13)2 Absent R 36 4-F
Absent RS 37 F Absent RS 38 3-thien-2yl

7 WO 2008/002583 PCT/US2007/014842
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“Sulfony!" means a —SO;R radical where R is alkyl, haloalkyl, aryl, aralkjll,
heteroaryl, heteroaralkyl, heterocyclyl, heterocyclylalkyl, each as defined herein, e.g.,

- methylsulfonyl, phenylsulfonyl, benzylsulfonyl, pyridinylsulfonyl, and the like.

The phrase in the definition of groups R and R? in the claims and in the specification
of this Application “....wherein the aforementioned rings afe optionally substituted with R®,
RP, or R° independently selected from....... ” and similar phrases nsed for others groups [e.g.,
Ar' and Ar groups] in the claims and in the specification with respect to the compound of
Formula (I) and (1A)-(IF), means that the rings can be mono-, di-, or trisubstituted unless
indicated otherwise.

"Treating" or "treatment” of a disease includes:

(1) preventing thé disease, i.e. causing the clinical symptoms of the disease not to
develop in a mammal that may be exposed to or predispesed to the disease but does not yet
experience or display symptoms of the disease;

(2) inhibiting the disease, i.e., arresting or reducmg the development of the disease or
its clinical symptoms; or

(3) relieving the disease, i.e., causing regression of the disease or its clinical
symptoms,

A "therapeutically effective amount” means the amount of a compound of Formula ()
that, when administered to a mammal for treating a disease, is sufficient to effect such
treatment for the disease. The "therapeut:cal}y effective amount” will vary depending on the
compound, the disease and its severity and the age, weight, etc., of the mammal to be freated.

* Representative compounds of the Invention are shown in Tables 1-8 below:

Table 1 shows representative compounds of Formula (I) where R', R%, R3 R*and R®
are hydrogen, Ar' and Ar” are phenyl where Ar? is substituted with R® and R" as shown

below.

Table 1

rCOgH




Absent R 39 3-SCH3 Absent R 40 3-SCH3 Absent S 41
4-SCH3 Absent R 47 7-F Absent 43

WO 2008/002583 PCT/US2007/014842
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Cpd# |R® R" Stereochem
at *C

1 i 3-CFs Absent R
2 3-Br - Absent RS
3 3-CF; Absent RS
4 3-Cl 5-Cl RS
5 3-CF; " Absent | S
6 4-Br “Absent | RS
7 Absent Absent -
8 4-Cl ~Absent RS 2 HCI
9 4-CF; Absent RS 2HC
10 |2Br | Abseni | RS | 2HCI
1T | 3-phenyl  Absent | RS 2HCI
12 | 4Br Absemt | | 2HC
i3 4-Br _ Absent | R 2 HCl
14 3-Br Absent S 2 HCI
I3 3-Br - Absent R 2 HCL.

and are named as:
(R)-2-(4—-(phcnyl(S—(triﬂuoromsthyl)phenyl)methyl)pipcrazin-1—yl)acetic acid;
2-(4-((3-bromophenyl)(phenylymethyl)piperazin-1-ylacetic acid;
2-(4-(phenyl(3-{trifluoromethyl)phenymethyl)piperazin-1-yhacetic acid;

5 2-(4-((3,5-dichlorophenyl)(phenylymethylpiperazin-1-yljacetic acid;
(8)-2-(4~(phenyl(3-(trifiucromethyl)phenyl)methyl)piperazin-1 -yacetic acid,
2-(4-((4-bromophenyl){phenyl)methylpiperazin-1-yljacetic acid;
2-(4-benzhydrylpiperazin-1-yljacetic acid;
2-(4-{{4-chlorophenyl){phenyl)methyl)piperazin-1-yhacetic acid dihvydrochioride salt;

10 2-(4-(phenyl (4~(triﬂuoromcthyl)phenyl)msthyl)pipérazin-1 -yDacetic acid
dihydrochloride sait;
2-{(4-((2-bromophenyl)}(phenylymethyl)piperazin-1-yl)acetic acid dipydrochloride salt;
2-(4-((3-bipheny)(phenyl)methyl)piperazin-1-yDacetic acid dihydrochlioride salt;
(S)-2-(4-((4-bromophenyl)(phenyl)methyl)piperazin-1-yhacetic acid dihydrochlorids
15 salt; '
(R}.—«Z—.(ﬁ]—((4-bromnphenyi)(phsnyl)methyl}piperazim1-yi)acetic acid dihydrochloride

salt;



2-F Absent

46 4-phenyl Absent

WO 2008/002583
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44 3-0CF3 Absent S 45 3-0CF3 Absent R

R 47 4-(2-CH3phenyl) Absent R

PCT/US20G7/014842

(S)-2-(4-((3-bromophenyl)(phenyDmethyl)piperazin-1-yl)acetic acid dihydrochloride

salt; and
(R)-2-(4-{(3-bromophenyl)(phenylymethyl)piperazin-1-ylacetic acid dihydrochloride
o salt. -
5
| Table 2 shows fepresentativé compounds of Formula (I) where R! is (R)-msthyl, R?,
K%, R and R® are hydrogen, Ar' and Ar? are phenyl where Ar is substituted with R® and R”
as éhown below.
Table 2 -
10 :
COH
»
o
L - e
5h
Cpd. # |R?® R” Stereochem
_ ‘ at *C
16 3-CF; Absent RS
17 | 3-Br “Absent | RS
8 Absent Absent {no ste}eo) 2 HCI
1% 3-1 Absent R 2 HCI
20 3-Br Absent R 2 HCI
2] 3-Br Absent | S 2 HCI
22 3-phenyl Absent RS 2HCI
23 3-CF5 Absent S 2 HCI
24 3-CF; Absent R 2HCI
25 4-C] - Absemt RS 2 HCI
| 26 4-phenyl  Absent | RS 2 HCI
27 4-Br T Absent RS 2 HCI
28 4-CN Absent RS
29 3-Cl Absent RS | 2 HCI
30 3-phenyl Absent R




48 4- ( 3- CH3phenyO Absent 49 4-(4-CH3phenyl) Absent
R 50 2-F 4-F 51 7-F 4-F R 57 4-F Absent S '

20

Cpd. # [ R® ' [ R" Stereochem
31 } 3-SCH; Absent RS T
32 ! 2-Br ‘ Absent S !l
33 l 2-Br ) Absent R

34 3-CH; Absent R

35 3-CH(CH;)2 - Absent R

36 4-F Absent RS

37 3-F Absent RS

38 3-thien-2yl " Absent ' R

39 3-SCH; T Absent R

20 | 3-SCH; ~ Absent |8

41 4-SCH; T Absent | R

42 2-F e Absent S

43 2-F Absent R

44 3-0OCF; | Absent S

43 3-OCF; — ' Absent TR

46 4-phenyl ’ Absent 1R

47 4-(2-CH;phenyi) Absent R

48 4—(3-CH3phenyl) Absent R

49 4-(4-CHsphenyl) " Absent R

30 2-F 4-F S

51 | 2-F 4-F R

52 |4F ~ Absent Y

53 4-F Absent R

34 3-F Absent S

53 3F T Absent | R B
i DSA 4-(2-phenylethynyl} Absent R
| 55B 4-(2-pyridin-3-ylethynvl) ) Absent R

55C 4-(2-pyridin-4-ylethynyl) Absent R

and are némed as:
2-({R}-2-methyl-4-(phenyl(3 -(tﬁﬂuoromethyl)phenyl}methyl)piperazin— 1-yDacetic
acid; '
2-((Ry-4-((3 ubromophenyl)(phenyI)methyl)—Q-methylpiperazin-1—yl)acetic acid;



53 4-F Absent 3-F Absent S 55 3-F Absent R 55A
4- (2- phenyl et hynyl ) Absent 55B
4- (2-pyridin-3-ylethynyl) Absent
WO 2008/002583 PCT/US2007/014842
21

(R)-2-(4-benzhydryl-2-methylpiperazin-1-yl)acetic acid dihydrochloride salt;
2-((R)-4-((R)-(3-iodophenyi)(phenyl)methy!)-2-methylpiperazin- I -ylacetic acid
dihydrochloride salt;
2-((R)-4-((R)-(3-bromophenyl)(phenymethyl)-2-methylpiperazin-1-yl)acetic acid
5  dihydrochloride salt;
2-((R)-4-((S5)-(3-bromopheny){phenylmethyl)-2-methylpiperazin- 1-yl)acetic acid
dihydrochloride salt; ' |
2-((R)-4-((R)1,1 =-biphenyl]-3-yl(phenyl)methyl)-z-methylpiperazin-1 yDacetic acid;

10 2~((R)—2~methyl—4 ((S)—phenyl(S-(tr1ﬂuoromethyl)phenyl)methyl)plperazlm -yl)acetxc
acid dihydrochloride salt; :
2-((R)-2-methyl-4-{{X}-phenyl(3-(triflucromethyijphenyiymethyl}piperazin-1-
yhacetic acid dihydrochloride salt; '
2~ ((R}-4—((&chlorophenyl)(phenyl)meﬂiy])—Z-methyIplperamn- -yDacetic acid

L

drochioride salt;
2-((R)-2-methyl-4- (bxphenyl—4—yl-phe:nyl—methyl)—pxperazm 1-yl)-acetic acid

i

dihydrochloride salt;
2- ((R)-4—((4-bromophenyl)(phenyl)methyl}-2—methylplperazxnn -yl)acetlc acid
dihydrochloride salt;
20 -((R)-4—((4~cyanopheny1)(phenyi)methyl}— -methylplperamn— ~yDacetic acid;

2-{(R)-4-((3-chlorophenyD(phenyl)methyl)-2-methylpiperazin-1 -y}acetic acid
dihydrochloride salt; 7
[(R)}-4-((R)-biphenyi-3-yl-phenyl-methyl)-2-methyl-piperazin-1-yl]-acetic acid;
2-((R)-2-methyl-4-((3-(methylthio)phenyl)(phenyl)methylpiperazin-1-yDacetic acid;
25 2-((R)-4-((S)-2-bromophenyh)(pheny)methyl)-2-methylpiperazin-1-yDacetic acid;

. 2-((B)-4-((R)-(2-bromophenyl){phenylymethyl)-2-methylpiperazin-1-ylacetic acid;
2-((R)-2~-methyl-4-((R)-pbenyl(m-toly)methyl)piperazin-1-yl)acetic acid;
2-((R)-4-((R)—(3—isopropylphenyl)(phenyl)methyl)—z-methylpiperazin-1—yi)acetic acid;
2-{(£)-4-((4-fluorophenyl){pheny)methyl)-2-methylpiperazin-1 ;-YI)aC:ctic acid;

30 2-((R)-4-((3-fluorophenyl){phenyl)methyl}-2-methylpiperazin-1-yDacetic acid;
2-((R)-2-roethyl-4-((R)-phenyl(3-(thiophen-2-yI)phenyl)methyl)piperazin-1-yDacetic
acid, ' ' i '
2-((R)-2-methyl-4-((R)-(3-(methylthio)phenyl }(phenyDmethyl)piperazin-1-yl)acetic

- acid;
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20

25

30

35

R 55C 4-(2-pyridin-4-ylethynyl) Absent R and are
nanmed as:
24(R) - 2-nmet hy1- 4- (phenyl(3-(trifluoromethyl) phenypnet
wdhod/mizsmsr azi n- 1-yDaceti ¢ aci d; PCT/US2007/014842
24(R) - 44( 3- br omophenyl) ( phenyenet hy1l) - 2- met hyl plper az
in-1-yl)acetic acid; WD 2008/ 002583PCT/ US2007/0 4842
21 (R)-2-(4-benzhydryl - 2- net hyl pi perazi n-1-ypacetic
aci d di hydrochl ori de salt
%‘ﬁ@b?@?‘%ﬁ-ﬁﬁ?M@ﬁéﬁ&mﬂmﬁeﬂmﬂwmw@immh@meeﬁc
razin- 1 ypacetlc aci d di hydrochl oride salt;
24(R) - tg & br onophenyl ) (phenyQret hyl ) - 2- nmet hyl pi p
BHE Rrinsthylfn (& -(4-(aethy t5uthedy Diphbmnstehyd jiperazin- 1-ylacetio
2-((R-44(8)- (3 br omophenyl ) (phenyl ) met hyl ) - 2- net hyl p
cetic acid dihydrochloride salt;

1-
%&?ﬁi%f{'{ﬁz@%wmnm (phony ity P itayipipkaminky hativatid;
% )(ﬁ?f’i@f“‘t“#ﬁfg{@%%‘?’f‘%ﬁé‘?&‘l ey PRSI PRG S BRI
H AR D Bepbenyk3H b enitbomophbtDinettplaidrin.
yI)aCetloiz%

naet (SR) phenyl(3-(trilluoromethyl)phen
% tlwlllslﬁr }-aizw Sylraidenromethokd plry)eretighipirerachen-1-
yl)aceticsa&ici,

( 44( 4- chlorophen 1) (phenyOnret hyl ) - 2- met hyl pi pera
i %ﬁ&gkg, glé)g%rty “-Yorheny metgmyl)-}methyi-pzpe"azm- 1-yll-acetic acid;
{ {(&)-2-methyl-4-[(R)-(2°-methy}- -biphenyl-4-yl)-phenyl-methyl]-piperazin-1 1-y1]-

acid;

acid;

acetic acid;
[). (R)-2-methyl-4-[(R)~(3’-methyl-biph enyl-4-yl)-phenyl-methyl]-piperazin-1-yi]-
acetic acid; |
L (R)-2-methy1~4—[(£}—(4’—methyi-bipheny1~4—yl)—phenyi-methyl]-piperazin—l—yl]-
acetic acid;
2—((R}-4—((S}—(2,4-diﬂu0ropheny1)(phenyl)methyl)—2~methylpiperazin-1~y1)acetic acid;
2-((R)~4-({R)—(2,4—diﬂu0ropheny1)(phenyl)methyl)—2—me’rhylpiperazin—l-yl)acetic
acid;
2-((R)-4-((S)-(4-flucrophenyl)(phenyDmethyl)-2-methylpiperazin-1 ~yDacetic acid;
2-((R)—4-((R)-(4-ﬁuorop‘henyl)(phenyl)methyl)-2-methy1piperazin—1—yl)acetic acid;
2-((R)-4-((5)-(3 -fluorophenyl)(phenyl)methyl)-2-methylpiperazin-1 ~yDacetic acid;
2-((R)-4-((R)-(3-fluorophenyl)(phenyl )methyl)-2 -methylpiperazin-1-yl)acetic acid;
2-((R)—2-methyl—éi—((R}nphenyl(4—(2-phenylethynyl)phenyl)meﬂlyl)piperazin-1-
yDacetic acid;
2-((R)-2-methyl-4-((R)-phenyl(3-(2-pyridin-3 -ylethyny)phenyl)methylpiperazin-1-
ylacetic acid; and -
2-((R)-2-methyl-4-((R)-phenyl(3 -(2-pyridin-4-ylethynyl}phenyl)methyl)piperazin-1-

yDacetic acid.

Table 3 shows representative compounds of Formula (1) where R' is (§)-methyl, R?,
R* R*and R® are hydrogen, Ar! and Ar are phenyl where Ar is substituted with R® and R"
as shown below.
Table 3
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10

13

15di hydrochl ori de salt;
24(R) - 2- net hyl- 4- ( bi phenyl4-yl - phenyl - net hyl ) - pi per az
in-1-yl)-acetic acid dihydrochloride salt;

wo 20086Rg34- - ((4- bromophenyl ) (phenyl) met hyl ) -F=Trmseéngiopisg 2
erazin-l-yQacetic acid; 2-((R-4-((3
KR) - 44(R) - bi phenyl - 3-yl - ayl - met hyI) 2- et hyl - pi per
i d;
2524(R) - 44(5) - (2- br onopd
24(R) -4-((R) - (2-br
r@;ﬁ m t olypnet hyppi per azi n-
1 -ypacetic acid;
2 ()40 4t {RLophely Ly CRIGAY ) MRp I 2 Mot W Htipe
perazin-1iyl acet|c ac
2- @wj zmmlaz@henw(}mmn@ yiyppenyDmethy e
et hyppi perazin- 1 -yl)acetic acid,;
hydrogen2af! R)nd/l&rg 8- pél@nbfimfb S Y ﬁ%ﬁ%ﬂv@f‘%ﬁl 7S FORE T
24(R) - 2- et hyl - 44(3) - pheny1(3 (trifluoromet hoxy) pheny

erazin-|-ypacetic acid dehydrochloride salt;
202- ((R) -4((4-cyanophenyl) (phenyl ) net hyl ) -2-nmet hyl pi p
chIorophenyl)(phenyl)nethyl) 2-rnet hyl pi perazi n-1-y1)
acetic acid di hydrochl oride salt;
azin-1l-yll-acetic acid,
24(R) - 2- et hy1- 4- ((3- (Jret byl t hi o) phenyl ) (phenyl ) net hy
| ) pi perazin-1-yDaceti '
enyl ) (phenyOret hy1l) - 2-r net hyl
pi perazi n-1-yDacetic acjd; 2
j’ghenyl)mst hyl ) - 2- met hyl p
I perazin-1-yQacet i
24(R)- 2. - et hyl - 4-( R) phe
24( R) 44( R) (3 | SOprO VI nhpnyl ) ( al an\ll }-Are ||L,L II_& ) 2' IICt i|‘
i per az| k¥ 1- ypacet | ¢Raci d; | Stereothem at o
%azi n- | - yf | acetPED
B02A( R~ 41g Jruor ophenyl ropdreny| Riret hyl ) - 2- mF?-HrW?pi
and a:ena&ﬂe(dl%)s 2-met hyl - 4- ((R) - pheny1(3 (thi ophen 2-y1) phenyOm
Q ena '7n ettry] p%ﬁ'% T Sétgbamd dihydmchiondc salt; and
%é?’ ‘i&ﬁg?ﬁ Aé’( §§/ rrg" yl thi o) phe ez_a(zp ey
0 2583PCT/ US2007/ 014842 22
mdd*hyé"’%? i -arﬁret hy14- ((5) - (3- (et hylt hi o) phenyl)(phenyl)m
; ¢ R eﬂm(srmtmmmlal@)vmwﬂ R( pixERY ke
Taé’tl%f%})'owsmg‘?r%%ﬁﬁw- 1) Acet i c aC|
1 %hiRsetic acid;
and R “91?%&?&4&6%’5) }2 fluor g,gqbgenxl J (phenyl ) met hyl ) - 2- met hy
| pi perazin-1-yQacetic
| ) met hyl ) pi perazin-1- yQGacetic acid;
2- (00- 2- net hyl - 44(R) - phe -(tri £l uor onet hoxy) pheny
) met hy Opi perazin-1 10yl aceti c acid,

R1 6( \f 2 2
55y Ja
d\t
g Rh
| R° | RS " Stereochem |
# R R 'R IR
| Cpd R || | o

58 H 35-CH; Absent " Absent | (no sterea) | 2 HCI
59 H 3R-CH;  Absent Absent | (no stereo) ‘ZHCI
60 and 62 2R-CH; | 55-CHs Absent Absent | (no stereo) |2 HC
s ¢ mixrure |
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KR) - 44(R) - bi phenyl- 4-yl - phenyl - net hyl ) - 2- et hyl - pi per

azin-1-ylFacetic acid,

(R -2-methyl-4-[(R)-(2' - et hyl - blphenyl 4-y1
WOonestyIsks pi perazin-1-y1]- acetic acid; ¥C)”Ug2"“7/3/14842

(R-2-methyl-4-[(J?)-(3 24

" -nmet hyl - bi phenyl-4-y1)-phenyl-net hyl kpi perazi n-1-y1)

- -, acetic acid, [

v l-4 hanyv

) -2-pethyl-4-T(R - (4" - get hyl -biphey
ekl Kpi p razin-l-yl]- gcetic acid
PA(R) -4-(6p) - (2, 44di fl uoriophenyl ) (phenypt net hyl ) -2-ne
1hmhw®wema in-1- ybacetic aci d;

ﬁ%@? -((R-(2, 41di fl uorjophenyl ) (phenyl ) met hyl ) -2-rn

Pifperazi n- 1-y1) acetije 20aci d;

PALIY)-- 4- (69) - (4- fluorophenyl)(pheny ) met hyl ) - 2- net hyl
pi perazin-1 -ypacetic aci(d;
dr(f(epé;v)44( R) - (4-f uorophenyl)(pheny )met hyl ) - 2- net hy1

n\ vi.n ivi|
H+ Y—=pPHAeH

¢fpe1 azr 15 nyﬁy?ﬁ%h ER 5T O, \é\\brgl}.{ 44 (8) Ab‘gent . F]niols_l'e{;eo) 2HO

-TT uor ophe =nyenethy|) hyl p i pérazi
agPtic aciidd 3R-CH; | 4-phenyl Absent | RS
2 ( 10-4- ( ( D\ -(’2 fl yor nnhc:n\/l \ ( nhnn\/ ) ngl_h_y_l%_L_n:et .h\J/I

and are ngrsdieszi n- 1- y1) aceti ¢ aci d;
(%52{14.-8%:12% L%%x%aeﬁm ﬁﬁ&n&%n@fmwmlsmhen

hyp pera2|n 1- acetlc acid
(5) %-@ﬁﬁﬂmh? ﬂ!n%thz(lem)%taﬁﬁ)ehyDesef{czcwihxﬁrwhé@fweéﬂﬁy ny

L Gfsac?ikd& paset i-ohaetidlaci@Bhydrochioride salt;
2&{??%}%&%%?&2@% htehrliﬂ%l%S (2- pgr)l di nm:jr g/l gt 7

2)(@,% WIF}?@ -ggpq‘,{b)ilplwig dybprticagid i droch)fonde salt; and
X Mhé@ﬂ{ﬁ&ﬁﬁ% DinéehyTphmesinds-y0h Frad a (1)
2&%@1%ﬂ%| Is (S)-nethyl ?%2 R3, R4 andbggcar:
hydrogen. Ari and A? are phenyl where Ar2 is

TESRS dhb ik e%,xeyyeﬁtau%% cHsbuRBs aﬁmlﬁmw (hehawR' 35Fartbelow,
WO 2008/ Q0

R RS, R48nd R are hydx%ggrzcgr/ E&S Ag"o 7{3% gr?y whe:re 1&: Is substzt%ztRﬂ% w1Jth ﬁ and

A is S’fib’s"muted with R" as shown below.

Table 5
CO,H
Sr’ /2
1N ,13
a~ BNy
5 ta}
Cpd # RE RY R Stereochem
at *C
64 3-Cl 3-Cl 2R-CH; | (no stereo)
€5 3-F 3-F 2R-CHy | (no stereo)
66 4-CF; 3-CFs | H RS . -
67 4-F 3-phenyl ' 2R-CHz | RS 2 HCI
68 4-Cl 4-Cl 2R-CH3z | (no stereo) 2 HCl
69 ' i 4-F 3-Br 2R-CH; | RS 2 HCI
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20

5 Rh Cpd # Rg Rh Stereochem at
(no stereo) 2 HClI 57 3-CF3 Absent

named as:

wtoasomads4- benzhydryl- 2- net hyl Pi per azi n- 1- yl}éf/%&iﬂﬁﬂomsu
'Jgdihydrochloride sal t;

2-((5)-2-nmethyl-4-(phenyl

acl

and
R (trifl

uor onret hyl ) phenyl ) net hyl ) pi per azi n-

di hydrochl ori de salt.

1 -yl)acetic acid
Table .4 shows representative

*C 56 Absent Absent

RS 2 HC1 and are

clabmb#inds ofR¥For null ®" (1) wher® R3, [Bferadiflefd [ar €
at *C
70 4-F 4F 3R-CH; | (no sterea) | 2 HCI
171 4-F 4-F 2-R-CHj3 | (no stereo)
72 3-CF3 3-CF, 2-R-CHj3 | (no sterea)
73 3-CF3 3-CFy H (no stereo)

and are named as:
(R)-2-(4-(bis(3-chlorophenyl)methyl)-2-methylpiperazin-1-yl)acetic acid;
(R)-2-(4-(bis(3-fluorophenyl)ymethyl)-2-methylpiperazin-1-yl)acetic acid;
2-(4-((3-(trifluoromethyl)phenyl)(4-(triflnoromethyl)phenyl)methyl)piperazin-1-
ylacetic acid;
2-(4-((4-fluorophenyl}(3-(diphenyl)methyl))-(R)-2-methylpiperazin-1-ylacetic acid
dibydrochloride salt; | |
(R)-2—(4-(bis(4—ch]orophenyl)methyi)-2-methy1piperazin~1-yl)acetic acid
dihydrochloride salt; ‘
2-((R)-4-((3 -bromophenyl)}4-fluorophenyl)methyl)-2-methylpiperazin-1-yl)acetic
acid dihydrochloride sait;
{(R)-2-(4-(bis(4-fluorophenylymethyl)-3-methylpiperazin-1-yl)acetic acid
dibydrochloride salt;
(R)-2-(4-(bis(4-fluorophenyl)methyl)-2-methylpiperazin-1-yDacetic acid;
(B)-2-(4-(bis(3-(trifluoromethyl)phenyl)methyl)-2-methylpiperazin-1-ylacetic acid;
and '
2-(4-(bis(3(triflucromethyl)phenylymethyl)piperazin-1-yl)acetic acid.

Table 6 shows representative compounds of Formula (I) where R! is (R)-methyl, R?,
R?, R*and R® are hydrogen, Ar’ and Ar? are as shown below.

COLH
-
)
e

A
Cpd. # [Ar Ar

Stereochem -
.at*C
3-CF;phenyl | RS

74 thien-2-yl
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10 hydr ogen,

Art and Ar2 are phenyl
substituted with it and Rh as shown bel ow and R

R2 are as shown bel ow. Table 4

1C3211 N1 Rl sr

where Ar2 is

and
-1

wé 26srnidsss3 4 2 1 j3 -) 4 5 Rn Cpd 4 RS pRus2007/014842
Stereochemat *C 58 H 2%
Cpd. # |Ar Ar* Stereochem
| f.at*C
75 thien-2-y1 3-CFzphenyl | R
76 thien-2-yl 3-CFsphenyl | S
77 cyclopropyl | 3-CFiphenyl | RS 2HC1

and are named as;

yl)acetic acid;

yDacetic acid;

yDacetic acid; and

yl)acetic acid dihydrochloride salt.

2-((R)-2-methyl-4-(thiophen-2-yi(3 -(trifluoromethyl)phenyl)methyl)piperazin-1-

2-((R)~4-(cyclopropyl(3 ~(trifluoromethyl)pheny)methyl)-2-methylpiperazin-1 -

Table 7 shows representative compounds of Formula (D) where R® and R’ are

hydrogen, Ar’ and Ar? are each 4-Clpheny] and R, R2, anid R? are as shown below.

R“\rcozl-l

Nt
Rl 12
S\N/ 3

R2

Cpd# | R iy Y R+
78 H H 2(R)-CHs
79 ()-CH; | H 3(R)-CH,
80 H 3-=0)
81 &)-CH; | H 3(R)-CHs
82 ®-CH; |H 2(R)-CH,
83 H H [2-=0)
84 H 6(5)-CH; | 2(R)-CH, 2 HAI
85 H [2-CH; 2.CH, 2 HCI
86 ;| H H 2 HCI
87 [ H 2(R)-CH(CH;); 2 HCI

2-((R)-Z~methyl-4~((R)-thioph_en-2—yl{3-(triﬂuoromethyl)phenyl)methyl)piperazin— 1-

2-((R)-2-methyl-4~((S)-thiophen-2-yl(3 -(txifluoromethylphenyl)methyl)piperazin-1-



3S-CH3 Absent Absent (no stereo)2. HC 9 H 3R CH3
Absent Absent (no stereo)2 HCI 60 and 62 as a m xture
2R- CH3 5S-CH3 Absent Absent (no stereo) 2 HC WO

wEHeSida83583PCT/ US2007/ 014842 of two enanti OpREHS007/014842
(both are trans- &mrethyl) 5,

Cpd # rR? R’ RZ RI4RZ
8% H H H 2 HCl1

and are named as:
_ (R):2~(4-(bi§(4-chlorophenyl)methyl)—Z-methylpiperazin-1 -yl}acetic acid;

(5)-2-((R)-4-(bis(4-chlorophenyl)methy!)-3-methylpiperazin-1-ylpropanoic acid;
2-(4-(bis(4-chlorophenymethyl)-3-oxopiperazin-1-ylacetic acid;
(5)-2-((R)-4~(bis(4-chlorophenyl)methyl)-2-methyipiperazin-1-yl)propanoic acid;
(R)-2-((R)-4-(bis(4~chlorophenylymethyl)-2-methylpiperazin-1-y])propanoic acid;
2-(4-(bis(4-chlorophenylYmethyl)-2-oxopiperazin-1-yhacetic acid;
2-((2R,68)-4-(bis(4-chlorophenylimethyl)-2,6-dimethylpiperazin-1-yl)acetic acid
dihydrochloride salt;
2-{4-(bis(4-chlorophenylmethyl}-2,2-dimethylpiperazin-1-yl)acetic acid
dihydrochloride sait; .
2-(4-(bis(4-chlorophenyDmethyl)piperazin-1-yl)propanoic acid dihydrochloride salt;
(R)-2-(4-(bis(4-chlorophenylmethyl)-2-isopropylpiperazin-1-yl)acetic acid
dihydrochloride salt; and
2-(4-(bis(4-chlorophenyl)methyl)piperazin-1-yl)acetic acid dihydrochloride salt.

Table 8

0

e
S
SRCH

and is named as 2-(4-(phenyl(3-(rifiuoromethylphenyl)methyl)-1,4-diazepan-1-yl)~
acetic acid.

Embodiments
(A) In one embodiment, the compound of Formula (1) has the structure represented
by Formula (IA):



67 2S-CH3 5R-CH3 Absent Absent (no stereo) 2 HCl1 63 H
3R-CH3 4-phenyl Absent RS and are naned as:
(5) - 2-(4-benzhydryl- 3-net hyl pi perazin-1-ypacetic acid
wodzlﬁ&‘gydéﬁ hl oride salt; PCT/US2007/014842

(R - (4 benzhydryl- 3- netﬁylplpera2|n 1-yl)acetic
acid di hydrochl oride salt;
24(2,5-n-ans)-4-benzhydry|-2,5-dinethylpiperazin-l-yp
acetic acid di hydrochl oride salt;

where: 52-((2, 5-ci s)-4-benzhydryl- 2, 5-di net hyl pi perazin-1-yp

o lgca?l?%zaagé ﬁijd‘%?wg'&&cé% g{ea%ﬁé g*’érﬁg I‘dd)kryré%l ﬁly PP bg}kazy’nv — ——
haloalkoxyyeryh b@p;‘ogx.}g,(;qydloalkyl or heteroc?dbl wh@exghkw\gforemenuoned rings are
opionliERLERGRU AR, ROl el b 0 o,

5 alkoxy, imdoalkexy. bhtn:ysr cyne; onpsubisttutadizmine, uxtddm ithtekgmine
A;!r@aﬁf AP Se fldbPideRtty &5, WelefoaRN, 8RN APy et} 2 Whre each

of the afnrementloned ring is optionaily substituted with R8, R® or R where R# is alkyl, halo,
haloalkyl, haioalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted
amino, sulfonyl, acyl, carboxy, alkoxycarbanyl, hydroxyalkyl, atkoxyalkyl, aminoalkyl,

10 hydroxyalkoxy, alkoxyalkoxy, aminocalkoxy, aminosulfonyl, aminocarbonyl, or acylamino
and R" and R’ are independently selected from alkyl, halo, haloalkyl, haloalkoxy, alkylthio,
cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl, carboxy,
alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy, alkoxyalkoxy,
aminoalkoxy, aminosulfonyl, aminocarbonyl, acylamino, aryl; heteroaryl, cyeloalkyl, or

15  heterocyclyl where the aromatic or alicyclic ring in R, R" and R is optionally substituted
with R), R¥ or R! which are independently selected from alkyl, halo, haloalkyl, haloalkoxy,
alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyi, acyl,
carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, amincalkyl, hydroxyalkoxy,
alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acyl; and

20 other groups are as defined in the Summary of the Invention.

- Within this group (A), one group of compounds is that wherein R' and R? are
independently selected from hydrogen, alkyl, haloalkyl, alkoxy, or haloalkoxy provided that

© at least one of R and R?is other than hydrogen.

Within this group (A), another group of compounds is that wherein R! and R? are

25  independently selected from hydrogen, alkyl, haloalkyl, alkoxy, or haloalkoxy.

Within this group (A), another group of compounds is that wherein R' and R* are
independently selected from hydrogen, methyl, ethyl, propyl, trifluoromethyl, 2,2,2-
triflucroethyl, methoxy, ethoxy, propoxy, triflucromethoxy, difluoromethoxy, or 2,2,2-
trifluoroethoxy. ’

30 Within this group (A), another group of compounds is that wherein R’ and R? are
hydrogen.

Within this group (A), another group of compounds is that wherein R! is hydrogen
and R? are alkyl,

Within this group {A), another group of compounds is that wherein R! is hydrogen

35  and R? are methyl.
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[ Rh
--COzbi NI RI 5 LN 3 22h R31 13 64 5 Cpd # Rg
(Stereochem at *C 64 3-C1 _ 3-C1 2R-C1-33 (no stereo)

65 3-F 3-F
WO 2008/002583 PCT/US2007/014842
29

Within this group (A), yet another group of compounds is that wherein R' is hydrogen
and R? is methyl, ethyl, propyl, trifluoromethyt, 2,2,2—uiﬂuoroethyl, methoxy, ethoxy,

_ propoxy, trifiuoromethoxy, difluoromethoxy, or 2,2, 2-trifluoroethoxy and is located at the

carbon atom that is ortho to the piperazine nitrogen atom that is substituted with the
carboxymethy! group.

Within this group (A), yet another group of compounds is that wherein R! is hydrogen
and R? is methyl, ethyl, propyl, trifluoromethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy,
propoxy, niﬂuoromethoky, difluoromethoxy, or 2.2 2-rifluoroethoxy and is located at the
carbon atom that is ortho to the piperazine nitrogen atom that is sabstituted with the
carboxymethyl group and the stereochemistry at the carbon atom carrying the R? group is (R).

Within this group (A), yet another group of compounds is that wherein R! is hydrogen
and R” is methyl and is located at the carbon atom that is ortho to the piperazine nitrogen
atom that is substituted with the carboxymethyl group and the stereochemistry at the carbon
atom carrying the R? group is (R).

Within this group (A), yet another group of compounds is that wherein R! is hydrogen
and R? iz methyl, ethyl, propyl, trifluoromethyl, 2,2,2-trifluoroethyl, methoxy, ethoxy,
propoxy, trifluoromethoxy, difluoromethoxy, or 2,2 2-trifluoroethoxy and is located at the
carbon atom that is ortho to the piperazine nitfrogen atom that is substituted with the
carboxymethyl group and the stereochemistry at the carbon atom carrying the R? group is (S).

Within this group (A), another group of compounds is that wherejn R’ and R? are
independently selected from methyl, ethyl, propyl, trifluoromethyl, 2,2,2-trifluoroethyl,
methoxy, ethoxy, propoxy, trifluoromethoxy, difluoromethoxy, or 2,2, 2-trifluoroethoxy.

Within this group (A), another group of compounds is that wherein R’ and R? are
independently selected from methyl, ethyl, propyl, friﬂuoromethy], 2,2,2-trifluoroethyl,
methoxy, ethoxy, propoxy, trifluoromethoxy, diflucromethoxy, or 2,2 2-trifluoroethoxy _
where R is located at the carboy atom that is ortho to the piperazine nitrogen atom that is
substituted with the carboxymethy] group and R? is located at carbon that'is para to the
carbon atom carrying the R! group,

Within this group (A), another group of compounds is that wherein R' and R? are
Independently selected from methyl, ethyl, propyl, trifluoromethyl, 2,2, 2-trifluoroethyl,
methoxy, ethoxy, propoxy, trifluoromethoxy, diflucromethoxy, or 2,2,2-trifluoroethoxy
where R' is located at the carbon atom that is ortho to the piperazine nitrogen atom that is
substituted with the carboxymethyl group and R? is located at carbon that is para to the
carbon atom carrying the R! group and the stereochemistry at the carbon atoms carrying the
R and R? groups are (R,S), (R.R), (S.R) or (S.5).
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2R-CH3 (no stereo) 66 4-CF3 3-CF3 HRS_ 67 4-F
3-phenyl 2R-CH3 RS 2 HCl 68 4-Cl 4-Cl1 2R-CH3 (no
stereo) 2 HCl 69 4-F 3-Br.

WO 2008/002583 PCT/US2007/014842

30

Within this. group (A), yet another group of compounds is that wherein R is hydrogen
and R? is aryl, heteroaryl, cycloalkyl, or heterocycly! wherein the aforementioned rings are
optionally substituted with R®, R, or R® independently selected from-alkyl, balo, haloalkyl,
alkoxy, haloalkoxy, hydroxy, cyano, monosubstituted amino, or disubstituted amino.

(B)  Inanother embodiment, the compound of Formula (I) has the structure represented by
Formula (IB):

(Cozﬂ

N

L e

RS
Art” AR

(IB)
wherein:

R! and R? together from an oxo group;

Ar' and Ar? are independently aryl, heteroaryl, cycloalkyl, or heterocyclyl where each
of the aforementioned ring is optionally substituted with R&, R" or R where RS is alkyl, halo,
haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted
amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acylamine
and R® and R! are independently selected from alkyl, halo, haloalkyl, haloalkoxy, alkylthio,
cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl, carboxy,
alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy, alkoxyalkoxy,
aminoalkoxy, aminosulfonyl, aminocarbonyl, acylamino, aryl, heteroaryl, cycloalkyl, or
heterocyclyl where the aromatic or alicyclic ring in R®, R" and R' is optionally substituted
with R, R* or R! which are independently selecied from alkyl, halo, haloalkyl, haloalkoxy,
alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl,
carboxy, alkoxycarbonyl, hydroxyalkyl, alkoiyalk_yl, aminoalkyl, hydroxyaikoxy,
alkoxyalkoxy, aminoalkoxy, aminosulfonyt, aminocarbonyl, or acyl; and

" other groups are as defined in the Summary of the Invention.

Within this group (B), one group of compounds is that wherein the oxo group is

located at the carbon atom that is ortho to the piperazine nitrogen atom that is substituted with

the carboxymethy! group.
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Cpd # V Rh 112 Stereochemat *C 70 4-F 4-F 3R-CH3
(no stereo) 2 HC1L 71 4-F 4-F 2-R-Cl113 (no stereo)

WO 2008/002583 PCT/US2007/014842
3

{(C)  In another embodiment, the compound of Formula (D) has the structure represented by
Formuta (IC):

rcozH

Y

R— J—R?

J<R3

Ic

Arl

wherein:

R' and R are attached to the same carbon atom and are combined to form cycloalky!
optionally substituted with R, R® or R' independelitly selected from alkyl, alkoxy, fluoro,
fluoroalkyl, fluoroalkoxy, hydroxy, monosubstituted amino, or disubstituted amino;

Ar' and Ar” are independently ary}, heteroaryl, cycloalkyl, or heterocyclyl where each
of the aforementioned ring is optionally substituted with RE, R" or R where R¥ is alkyl, Halo,
haloaikyl, haloalkoxy, alkylthio, ¢yano, alkoxy, amino, monosubstituted arnino, disubstituted
amine, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
hydroxyalkoxy, alkoxyalkoxy, ammoalkoxy, aminosulforyl, aminocarbonyl, or acylamino
and R" and Riare independently selected from alkyl, halo, haloalkyl, haloalkoxy, alkylth:o,
cyano, alkoxy, ammo, monosubstituted amino, disubstituted amino, sulfonyl, acyl, carboxy,
alkoxycarbonyl, hydroxyalkyl, alkoxyatkyl, aminoalkyl, hydroxyalkoxy, alkoxyalkoxy,
aminocalkoxy, ammosmﬂfonyl,.ammocarbonyl, acylamino, aryl, heteroaryl, cycloalkyl, or
heterocyclyl where the aromatic or alicyclic ring in RE, R® and Ri is optionally substituted
w:th R, R* or R' which are independently selected from alkyl, halo, haloalkyl, haloalkoxy,
alkylﬂno, cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl,
carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy,
alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acyl; and

other groups are as defined in the Summary of the Invention.

Within this group (C), one group of compounds is that wherein R' and R2 combine to
form cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl ring optionally substituted with R®
or R® independently selected from alkyl, hydroxy, or fluoro.

(D}  In another embodiment, the compound of Formula (1) has the structure represented by
Formula (ID):
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72 3-CF3 3-CF3 2-R-CH3 (no stereo) 73 3-CF3 3-CF3 H

(no stereo)

(R) - 2-(4-(bis(3-chl orophenyOret hyl ) - 2-met hyl pi perazin

WO i{rﬂh‘/@&ﬁ@t ic acid; PCT/US2007/014842

(R -2-(4-(bis(3- fl uor ophegyl) net hyl ) - 2- net hylpi per azi

n-1 -yl)acetic acid;

2-(4-((3-(trifluoromethyl)phenyl) (4-(trifluoromnethypp

henyOnet hyl ) pi perazi n-1- 5yl )acetic acid;

2- (4-a4-fluorophenyl) (3- (di pfedlyl ) methyl))-(R)-2-meth

yl pi perazi n-1-yl)acetic aC| d di hydrochloride salt;

(R)-2-(4-(bis(4-chl orogherr Ij)_rpgt hyl ) - 2- et hyl pi per azi

n4-yDaceti c acid di hydfo e salt;

1024(R) - 44( 3- br onophenyl ) (iéfl uor ophenyl ) et hyl ) -2-ne

t hyl pi perazi n-1-yl)acetig-awd di hydrochloride salt;

(R)-2-(4-(bis(4-fluor opheﬁﬂ ) met hyl ) - 3- net hyl pi per azi

n4-ypacetic acid di hydroc c)l ide salt; _
whereigR) - 2- (4- ( bi s(4 f1 uor opheny1l) net hyl ) - 2- net hyl pi per azi

76 O 5 S GoRE s s sosomabengne B enpnedig ooyt
saturatedhitetesoeshid zihichlary Datetelly sabstihtedimith RS, R or RY independently
selected from alkyl, alkoxy, fluoro, fluoroatkyl, fluoroalkoxy, hydroxy, monosubstituted
amino, or disubsiituted amino;

Ar' and Ar? are independently aryl, heteroaryl, cycloalkyl, or heterocyclyl where each-
of the aforementioned ring is optionally substituted with RE, R" or R} where R% is alkyl, halo,
haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted
amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyaikyl, aminoalkyl,
hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbony!, or acylamino
and R" and R'are independently selected from alkyl, halo, haloalkyl, haloalkoxy, alkylthio,
cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, éulfonyl, acyl, carboxy,
alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy, alkoxyalkoxy,
aminoalkoxy, aminosulfonyl, aminocarbonyl, acylamino, aryl, heteroaryl, cycloalkyl, or
heterocyclyl where the aromatic or alicyclic ring in R%, R and Rl is optionally substimted
with RJ, R¥ or R! which are independently selected from alkyl, halo, haloalkyl, haloalkoxy,
alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl,
carboxy, alkoxycarbonyl, hydroxyalky!, alkoxyalkyl, aminoalkyl, hydroxyalkoxy,
alkoxyalkoxy,‘aminoalkoxy, aminosulfonyl, aminocarbonyl, or acyl; and

other groups are as defined in the Summary of the Invention.

Within this group (D), one group of compounds is that wherein R! and R? combine to
form tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, or pyrrolidinyl where each ring is
optionally substituted with R” or R® independently selected from one or two alkyl, hydroxy,

or fluoro.

(E)  Inanother embodiment, the compound of Formula (I) has the structure rcpresenfed by
Formula (IE): ' - '
COH

-

N-

A T
ri—L R

\rﬁ)

[+ %
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2-(4-(bis(3-(trifluoronethyl)phenyl)nethyl)piperazin-
1-ypacetic acid. Table 6 shows
representative conmpounds of Fornula (1) where Rl is

wolRsiddshy! . R2, 20 R3, R4 and RS are hydr ogen/usiegr/o14s42
and Ar2 are as shown beloyy (CO2ZHN)'' Arl * Ar2

Cpd. # Ari Ara Stereochem. at *C 74 thien-2-yl
3- CF3phenyl RS WD 20081002583PCT1US2007/ 014842 26
Cpd. # Ar2 Stereochem. at *C

(IE)

wherein; - e e . o o

R! and R? are attached to carbon atoms 2 and 5 or 3 and 6 positions of the piperazine
ring, and are combined to form —C;-C»- ailkylene chain wherein one or two hydrogen atoms in
the alkylene chain can be optionally substituted with one or two alkyl;

Ar' and Ar” are independently aryl, heteroaryl, cycloalkyl, or heterocyclyl where each
of the aforementioned ring is optionally substituted with R, R® or R’ where RE is alkyl, halo,
haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted
amino, suifonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
hydroxyatkoxy, alkexyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acylamino
and R" and R’ are independently selected from alkyl, halo, haloalkyl, hatoalkoxy, alkjrlthio,
cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl, carboxy,
alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyatkoxy, alkoxyalkoxy,
aminoalkoxy, aminosulfonyl, aminocarbonyl, acylamino, aryl, heteroaryl, cycloalkyl, or
heterocyclyl where the aromatic or alicyclic ring in RE, R” and R' is optionally substituted
with R}, R* or R! which are independently selected from alkyl, halo, haloalkyl, haloalkoxy,
alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl; acyl,
carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy,
alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acyl; and

other groups are as defined in the Summary of the Invention.

{F) In another embodiment, the compound of Formula (I) has the structure represented by

Formula {IF):

(cozu

N

o

wherein:

R! and R* are attached to carbon atoms 2 and 5 or 3 and 6 positions of the piperazine
ring and are combined to form —C,-Cs- alkylene chain wherein one of the carbon atoms in the
alkylene chain is replaced by a ~NR-, -O-, -S(O)n- (where R is hydrogen or alkyl and n is 0-
2) and further wherein one or two hydrogen atoms in the alkylene chain can be optionally

substituted with one or two alkyl;
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75 thien-2-yl 3-CF3phenyl R 76 thien-2-yl

3-CF3phenyl S 77 cyclopropyl 3-CF3phenyl RS 2 HCl

2-aR) - 2-nmet hy1- 4- (t hi ophen-2-y1(3-(trifluoronethyl)ph

wERNEHRENAY Ppi per azi n-1yGacetic acid; _ PCT/US2007/014842

24(R) - 2-nmet hyl-4-aR) -t hi oppen-2-y1(3-(trifl uoronet hyl

) phenyOret t xyl ) pi perazin-1- 5yl)acetic acid,

24(R) - 2- et hyl - 443) - t hi ophen-2-y1(3-(trifluoronethyl)

phenyl ) net hyl ) pi perazin-lyl)acetic acid; and

24( R4 AT (385 xlspsndpRiin Yk heterdands aivkRgt, op heteidcycipt Wiydre each
of the ararla?m&neu RinR&¢ SptloRaly dRGRECwAR RE 1 IMAGACRIHYIL 88y, hato,
haloalk&;'l? haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted
aminoe, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoabcyl, -~ ———-
hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acylamino
and R® and R are independently selected from alkyl, halo, haloalkyl, haloalkoxy, alkylthio,
cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl, carboxy,
alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoatkyl, hydroxyalkoxy, alkoxyalkoxy,
aminoalkoxy, aminosulfonyl, aminocarbonyl, acylamino, aryl, heteroaryl, cyclealkyl, or
heterocyclyl where the aromatic or alicyclic ring in R, R” and R is optionally substituted

with Rj, R¥ or R} which are independently selected from alkyl, halo, haloalkyl, haloalkoxy,

- alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl,

carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy,
alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acyl; and

other groups are as defined in the Summary of the Invention.

Within this group (F), one group of compounds is that wherein R' and R? are attached
to carbon atoms 2 and 5 or 3 and 6 positions of the piperazine ring, and are cornbined to form:
—C-Ce- alkylene wherein one of the carbon is replace by represented by —NR- (where R is
hydrogen or alkyl). - ' '

(a) Within the embodiments (A)-(F) above and groups contained therein, one
group of compounds is that wherein R is hydrogen. Within this group, one group of
compounds is that wherein the stereochemistry at the carbon atom carrying the R? group is
(5). Within this group, one group of compounds is that wherein the stercochemistry at the
carbon atom carrying the R® group is (R).

(b) Within the embodiments (A)-(F) above and groups contained therein, another
group of compounds is that wherein R’ is alkyl, preferably methyl or ethyl. Within this
group, one group of compounds is that wherein the stereochemistry at the carbon atom
carrying the R® group is (). Within this group, one group of compounds is that wherein the
stereochemistry at the carbon atom carrying the R? group is (R).

(c) Within the embodiments (A)~(F) above and groups contained therein, yet

another group of compounds is that wherein R? is fluoro. Within this group, one group of

compounds is that wherein the stereochemistry at the carbon atom carrying the R® group is

(5). Within this group, one group of compounds is that wherein the stereochemistry at the
carbon atom carrying the R? group is (R).
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10 Tabl e 7 shows representative conpounds of
Forrmula (1) where R5 and 12.3 are hydrogen, Arl and
Ar2 are each 4-C phenyl and RI, R2, and R4 are as

W@ﬂﬁﬁ%ﬁzd@?' ow. Rer....0RH I 15 4 Cpd # FRA/R20IRD14842
*R2 78 H H 2(R)-CH3 3579 (5)-CH3

(d) Within the embodiments (A)~(F) above and groups contained therein, yet
another group of compounds is that wherein R? is fluoroalkyl, preferably difluoromethyl or
trifluoromethyl. Within this group, one group of compounds is that wherein the
stereochemistry at the carbon atom carrying the R? group is (S). Within this group, one group
of compounds is that wherein the stercochemistry at the carbon atom carrying the R? group is
®.

@) Within the embodiments (A)-(F), {2)-(d) and groups contained therein, and
groups formed as a result of combination of groups (A)-(F) with (a)~(d), one group of
compounds is that wherein Ar' and Ar* are phenyl, each phenyl optionally substituted as
defined above.

Within this embodiment (i), one group of compounds is that wherein Ar' and Ar® are
phenyl. Within this embodiment, another group of compounds is that wherein Ar' is phenyl
and Ar” is phenyl substituted with R® selected from alkyl, halo, haloalkyl, haloalkoxy,
preferably methyl, fluoro, chioro, trifluoromethyl, trifluoromethoxy or 2,2,2-trifluoroethoxy.

Within this embodiment (i), another group of compounds is that wherein Ar' is phenyl
and Ar” is pheny! substituted with R® selected from alkyl, hal§, haloalkyl, haloalkoxy,
preferably methyl, fluoro, chloro, trifluoromethyl, trifluoromethoxy or 2,2, 2-trifluoroethoxy
and R® is located at the 3-position of the phenyl ring, the carbon atom attached to the —
CR’Ar' group being the 1-position.

Within this embodiment (i), another group of compounds is that wherein Ar’ is phenyl
substituted with R® selected from alkyl, halo, haloalkyl, haloalkoxy, preferably methyl,
fluoro, chioro, trifluoromethyl, trifluoromethoxy or 2,2,2-triftuoroethoxy, preferably REis
located at the 3-position of the phenyl ring and Ar? is phenyl substituted with R" selected
from aikyl, halo, haloalkyl, haloalkoxy, preferably methyl, flaoro, chloro, trifluoromethyl,
trifiuoromethoxy or 2,2,2-triflucroethoxy, preferably R is located at the 3-position of the
phenyi ring.

(i) Within the embodiments (A)-(F), (a)-{d) and groups contained therein, and
groups formed as a result of combination of groups (A)-(F) with (a)-(d), another group of

‘compounds is that wherein Ar' is phenyl and Ar’ is heteroaryl, each ring optionally

substituted as defined above.

Within this embodiment (ii), one group of compounds is that wherein Ar' is phenyl
and Ar® is pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, or thienyl, each Ar' and Ar*
optionally substituted as defined above. |

Within this embodiment (ii), another group of compounds is that wherein Ar' is

phenyl and Ar? is pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, or thienyl optionally
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substituted with R® or R" independently selected from alkyl, halo, haloalkyl, haloalkoxy,
preferably methyl, fluoro, chloro, triffuoromethyl, trifluoromethoxy or 2,2,2-triflucroethoxy.

Within this embodiment (ii); another group of compounds is that wherein Arlis
phenyl optionally substituted with R® or R" indej)endenﬂy selected from alkyl, halo,
haloalkyl, haloatkoxy, preferably methyl, fluoro, chloro, triﬂuoromethyl,ﬁiﬂubromethoxy or
2,2 2-trifluoroethoxy and Ar? is pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, or thienyl,
preferably thienyl. : o

(i)  Within the embodiments (A)-(F), (2)-(d) above and groups contained therein,
and groups formed as a result of combination of groups (A)-(F) with (a)-(d), another group of
compounds is that wherein Ar” is phenyl and Af is heterocyclyl, each Ar' and Ar* optionally
substituted as defined above provided that Ar? is not pyrimidin-4(3I1)-one that is fused
to a 5-membered heteroaryl ring and is optionally substituted as defined above.

Within this embodiment (iii), one group of compounds is that wherein Ar! is phenyl
and Ar? is tetrahydropyranyl, piperidinyl, or tetrahydrofuranyl, each Ar' and Ar* optionally
substituted as defined above. | '

~ Within this embodiment (iii), one group of compounds is that wherein Ar' is phenyl
and Ar” is tetrahydropyranyl, piperidinyl, or tetrahydrofurany! optionally substituted with R®
or R" independently selected from alkyl, halo, haioalkyl, haloalkoxy, preferably methjrl,
fluoro, chloro, triﬂlioromethyi, trifluoromethoxy or 2,2, 2-trifluoroethoxy. Within this group,
another group of compounds is that wherein AII is phenyl optioha.lly substituted with R® or
R" indi:pendently selected from alkyl, halo, haloalkyl, haloalkoxy, preferably methyl, fluoro,
- chloro, trifluoromethyl, trifluoromethoxy or 2,2,2-trifluoroethoxy and Ar'is '
tetrahydropyranyl, piperidinyl, or furanyl. |

(iv) Within the embodiments (A)-(F), (a)Q(d) and groups contained therein, and
groups formed as a result of combinaﬁon of groups (A)-(F) with (é)-(d), anbther group of
compounds is that wherein Ar" is phenyl and A is cycloalkyl, each Ar' and Ar” optionally
substituted as defined above. |

Within this embodiment (iv), one group of compounds is that wherein Ar' is pheny}
and Ar? is cyclopentyl or cyclohexyl, each Ar' and Ar® optionally substituted as defined
above. ‘ |

Within this embodiment (iv), one group of compounds is that wherein Ar' is phenyl
and Ar* is cyclopentyl or cyclohexyl, each Ar’ and Ar’ optionally substituted with R® or R
independently selected from alkyl, halo, haloalkyl, haloalkoxy, preferably methyl, ﬂuofo,
chloro, trifluoromethyl, trifluoromethoxy or 2,2,2-11'iﬂuoroéthoxy.
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Within this embodiment (iv), one group of compounds is that wheréin Ar' is phenyl
and Ar® is cyclopropyl, Ar' optionally substituted as defined above.

Within, this embodiment (iv), one group of compounds is that wherein Ar' is phenyl
and Ar? is cyclopropyl, Ar' optionally substituted with R or RY independently selected fiom
alkyl, halo, héioa]kyl, haloalkoxy, preferably methyl, fluoro, chioro, triflnoromethyl,
triflucromethoxy or 2,2,2-trifluorocthoxy.

A7) Within the embodiments (A)-(F), (a)-(d) and groups contained therein, and
groups formed as a result of combination of groups (A)-(F) with (a)-(d), another group of
compounds is that wherein Ar' and Ar” are heteroaryl optionally substituted as defined above.

Within this embodiment (v), one group of compounds is that wherein Ar' and Ar?
are heteroaryl each optionally substituted with R® or R" independently selected from alkyl,
halo, haloalkyl!, haloalkexy, preferably methyl, fluoro, chioro, triflnoromethyl,
trifluoromethoxy or 2;2,2—11-iﬂuoroeth0xy.

(\?i)‘ Within the embodiments (A)-(F), (a)-(d) and groups contained therein, and
groups formed as a result of combination of groups (A)-(F) with (a)-(d), another group of

~ compounds js that whersin Ar’ is heteroaryl and Ar” is cycloalkyl each Ar' and Ar” optionally
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substituted as defined above.

(vii) Within the embodiments (A)-(F), (a)-(d) and groups contained therein, one
group of compounds is that wherein Ar' is heterocyclyl and Ar® is heteroaryl each Ar' and
Ar optionally substituted as defined above.

(viil) Within the embodiments (A)-(F), (a)-(d) and groups contained therein, one
group of compounds is that wherein Ar! is cycloalkyl and Ar? is heterocycly! each Ar' and
Ar® optionally substituted as defined above.

(ix)  Within the embodiments (A)-(F), (3)-(d) and groups contained therein, one

group of compounds is that wherein Ar' is cycloalkyl and Ar is cycloalkyl each Ar! and Ar®

optionally substituted as defined above.

The above embodiments, include all combinations of individual groups and subs-
groups contained therein e.g., each group and subgroups contained within groups (A) to (F),
can be combined independently with each group and sub-group contained within group (a)-
{(d) and (i)-(ix) and each group formed as a result of combination of groups (a)-(d) and (i)-
(ix).

(G) In another embodiment, this invention is direcied toa compound of Formula
(D), wherein Ar' and Ar® are phenyl optionally substituted with RE, R® or R’ where R® is alkyl,
halo, haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amine, monosubstituted amino,
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H2(R-CHC133)2 2 HC WO
2008/ 002583PCT/ US2007/ 014842 27 Cpd # R4 R R2 Rl +R2
88 Il HH 2 HCl1 and are naned as:

wo Fodsrdadsd - (Di s(4-chl orophenyl ) met hyl) - 2- met mdipispeiraziss:
n-1-y )acetic acid; 38
(S)-24(04- (bis(4- chlorophenyl)nethyl) 3- nethylplperaz
i n-1-yl)propanoi ¢ aci d;

2-(4- (bIS(4 chIorophenndethyI) oxoplpera2|n 1-ypac
disubstipygdamiap gulfonyl, acyl, carboxy, alkoxycarbonyl hydroxyalkyl, alkoxyalkyl,

ammoal%rlsily&o@k(ﬁty Qk@iﬁn&&kﬁ:ﬁﬁhﬁﬁ&ﬂ AR iFor 1, RARY LR 51, or

razin-|}-y ]; propanol c acid
acylamipaRgoR] 7y K ArepacRenaei iy romelicr haloohalendkrly bajoleoxy,

alkylth16 !a:&b‘ Jaﬂéé%} %1“"‘ AR fos@bdtfuied ammo disubstituted amino, sulfo D)él acyl,
s(4 or ophenyOret hyl ) - 2- oxopi per azi n-1-y

carboxyerttl @x:@g{b@nyl hydroxy kyl, alkoxyalkyl, aminoaikyl, hydroxyalkoxy,
alkoxyafkoRy, Rl R al by Dhs{rbs@ib1 CRREADODE ByidmitoSadi, B L HMbAky!

erazin-1-ypacetic agi d
where theparomanc or ah)t/:)echc ring in RCE R" and R! is optionally substituted with Ri, R¥ or R
which are independently selected from alkyl, halo, haloalkyl, haloalkoxy, alkylthio, cyano,

alkoxy, amino, monosubstituted amino, disubstimted amino, éulfonyl, acyl, carboxy,

:)—

alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoatkyl, hydroxyalkoxy, élkoxyalkoxy,

aminoalkoxy, aminosulfonyl, aminocarbonyl, or acylamino.

(H)  In another embodiment, this invention is directed to a compound of Formula
(D), wherein Ar' and Ar® are phenyl optionally substituted with RZ, R” or R' where RE is alkyl,
halo, haloalkyl, haloalkoxy, alkyithio, cyano, alkoxy, amino, monosubstituted amino,
disubstituted amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, kydroxyalkyl, alkoxyalkyl,
aminoalkyl, hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyi, or
acylamine and R" and R are independently selected from atkyl, halo, haloalky!, haloalkoxy,
alkylthio, cyan'o, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl,
carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy,
alkoxyalkoxy, amincalkoxy, aminosulfonyl, aminocarbonyl, acylamino, aryl, heteroaryl,
cycloalkyl, or heterocyclyl where the aromatic or alicyclic ring in R8, R and R' is optionaily
substituted with RJ, R* or R' which are independently selected from alkyl, halo, haloalkyl,
haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstitited amino, disubstituted amino,
sulfonyl, acyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy, alkoxyalkoxy,
aminoalkoxy, aminosulfonyl, aminocarbonyl, or acylamino provided that R" and R are not

substituted or unsubstituted tetrazole.

§)) In another embediment, this invention is directed to a compound of Formula
(@), wherein Ar' is phenyl and As” is heteroaryl or heterocyclyl optionally substituted with RE,
R" or R where R¥is alkyl, halo, haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amino,
monesubstituted amino, disubstituted amino, sulfonyl, acyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or
acylamino and R" and R'are independently selected from alkyl, halo, haloalkyl, haloalkoxy,
alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl,
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di hydrochl ori de salt;
102- (4- (bi s(4-chl orophenyl ) net hyl ) -2, 2-di net hyl pi pera
zin-1 -yl)acetic acid di hydrochloride salt;
wor200dladekiss (4- chl or ophenyl ) met hyppi per azi n- 1-pdpgHa@anske:
ic acid di hydrochloride sgt;
(R)-2-(4-(bis(4-chl orophenyOnet hyl ) -2-i sopropyl pi pera
zin-1-ypacetic acid di hydrochloride salt; and
152- (4- (bi s(4-chl orophenyl ) met hyppi per azi n-1-ypacetic
hydroxypiky, ekexrababarergalio dudroxyatkioks akoxyalnyy, iaminalisskyas
aminos@lfdiyl,(RNREAIHaRYL hé1hhina! QTS e R Bhteto bl
az(gg:\n-_l -y1)- gfcs:etﬁ c, aci %&nﬁéﬁﬂe%‘g ’n_* h)et_e}oc%rcgw'l where
the aromafyc qrpligreicaingdaiRicdht andihds eptinnelin substiturest with B, Ror R! which
are indepBaddnll9 selbEtbd el ﬁ%cﬁﬂi@%am}fgl BiksAméd, Qe -
. WD 20 g/, 002583PCT/ dg%ow 014847 28 ke %’Q'a'ﬁﬂ’aik“"y’
amino, magosyystifpiied apYRGg, disghyiitntpd aming swinyheayihhrcowpatiyl,

alkoxyaﬂhﬂ,caﬁlinoilﬂ}l?ﬁ}dr&%’alko@%',kﬂl‘éﬂkyalko&?,l RBhEI Sy, F¥dosutfon ,
, ofr hetergcyclyl Whereln the

. hgteroaryl, cycloalh¥ , Y .
aminocarpanyl on feylamate prpyiged thabneifher shRT 2id Riipabstityted drwnsybstituted
tetrazold.e, Rh, or Rh independently selected from al kyl,

hal o, hal oal kyl, 5 al koxy, hal oal koxy, hydroxy, cyan,
nonosubstituted am no, or disubstituted am no;

@ |  alnthnbthér &nBodiMdRPaRIRRELbnRE )ﬁrect&?ttoearé&%ﬁbhnd of Formula
e

or, heter clyl where _each of t

1 | gal kyl
(D, Ar' G AP he Indipeadently syl Betgmarnerclapliohiss brtemeselyivhere each of

the afordtaentiined Finfis opiondlyRabstguRlikiith RER"r RMIRAEKE is alkyl, halo,
a am no

| Qal. kox l.Lkyl t hi o, _cyano, . al koxy, . aJ . . .
haloatiy] MK P PSR iR BRI i Gisybstitted
amino, satfphyl, aaﬁ,h?ﬂmxy@lkﬁ?ryﬂa?bﬁiwﬁ:owﬂ%ﬂywkﬂ, aminoalkyl,
hydroxy S8 omo AT R e, st inp R s R AtbonyL, or acylamino
and R" andiRd ewandrpaydentlp seleayd frotndkyinhhi&ihabnatoyBihaivaloxy, alkylthio,

o, QSRR il DL 2SS s

alkoxycarberdlmsirovatketl atkorpaikyld pmirvatiiyl, by debxguikoey, aliok§aRysty,
. . . hydr |l cyl
eminosl B, R SRR e PR R oosapinbonyer
heterocyglyh mibsed tho spmatinonaginyclioripk in BiiR{eed R ompitionally substituted
. i a6 i ) | y 1
i R €4 R0 o g 4 8L 0 MBSt s, o
alkylthioqpgyanoy alipyy. Rmine; mypesuhstifusd aypine: disubsttitad anfing) sulfdhyl, acyl,
b ’Qﬂkﬂ . i I I s
carboxy I yc%bﬂgh1 lﬂfd?o:éyﬁﬂ&ﬁ%m%l%(’}ﬂ, ﬂ%ﬁg&%ﬂgbﬁ

al al o, hal oal I'cyl; hal oal kox ]
koxyalkpxy, gipinoglkory. amigasdionxl pmifcsarbanylner actlamibetire videdithat:

(BRIHRA,ArS W fhemsubaittbd W@l RRY madd K@M%My; then Ar? is not

h Kyl, alk [l cyl Ikyl,
pheny! o R YaPi Ry HPEby HiAcR viedhs Mhsabeskgion ofthe bicyio ting
wherein &1 phesiyllor Oitytlic RrOAGRFRL [h\/slubssﬁ%ﬁtea :%i{h sfuﬁ&ﬁut%@ Q} BRdubstituted
unmmar y

rrazolyfi(GERRRDAT S Bcr5! sofpvied viig enePIFARe hg()i{ffxa%é alkegyghet Ar* is
not phenglsupstitnttd with Refaboyolle bEhdtefBary! 2ing Whérdd fhe heterocyclic or
hetero i,ndependent |y, sel ected from hydrogen, alkyl, .

ar AP ?%S?f"ﬁdwﬁy?aﬂ&% XY GEE50PY b o6 FsEFiecpgrunggbstituted
tetrazole k@S tiiipWRerDAr' R 2 HivE nfdthbefedHdi@bark Ny AbSHRRAWith alkyl,
substituted or unsubstituted heteroaryl or heterocyclyl, then Ar® is not five or six membered
substituted or unsubstituted heteroaryl or heterocyelyl ring wherein the heteroaryl or
heterocycly! ring contains at least one nitrogen ring atom; and (iv) when Ar! is substituted or
unsubstituted phenyl and Ar? is pyrimidin—ﬁl('_’:'H)-one substituted or unsubstituted at N-3



Wthin this group (A), another group of conpounds is
that wherein RI and R2 are 25-independently sel ected
from hydrogen, al kyl, .haloallcyl, alkoxy, or
hal oal koxy. Wthin t4dg9 s group (A), another
group of conmpounds is that wherein RL and R2 are
i ndependently sel ected from hydrogen, nethyl, ethyl,
propyl, trifluoromethyl, 2 2, 2- trlfluoroethﬁ

nitrogamBY DR lgfandetsrmmedpm thaoaQR - tarbbh wisrther6r hirirg carbon, then it is not

di fd uoro - trifluoroethoxy. 30Wthin
fusedtpﬁl Ve‘ldjl:l n%erf‘%&e%ﬁla’tl ﬁmig gr oup of conpounds is that
vWahm emildimats RR) @ ebdvgdotbeegroups of compiinds of Homingla (1) are

those B &é A% d |l§ ggﬁl E;ii dg'%)r% g‘? ggfgﬁ%ﬁﬂ%g gl%uf)gc‘ artd b g,i%]?:% Edftained

mthml(hb ® @ QHp(d)Pf)nd @A@t)aed cgnﬂ)u;(atloﬁs thereobunds i s that
wherein R ' is hydrogen 35 and R2 are nethyl. WO

2008/ 002583PC T/ US2007/ 014842 29 Wthin this group
(&), Vetanathet dsmbod;mentpﬂm‘ ingertpmuis dgegted tohratompvand ofi Formula
12" is hydrogen and R2 is nethyl, ethyl, propyl, -
(@) trifluoronmethyl, 2,2,2-triflu p thyI nethoxy,
et hoxy, _ propoxy, trlfluorgﬁg Roxy, d|fluoronethoxy,
or 212,2-trifluoroethoxy anfl is located at the
carbon atomthat is ortho the plpera2|ne ni trogen
atomthat is substitut 5 car boxynet hyl
group. Wthin this group ( ! yet ‘anot her group of
conpounds is that wherein I's hydrogen and R2 is
nethyl, et hyl, propyl, thait onet hyl ,
2,2,2-trifluoroethyl, nmethoxy, ethoxy, propoxy,
“maﬁtrlfluoronethoky, di f 1 uor onet’hoxy, or

2 trlfluoroethox nd is gated at'the car bon
dicﬂ@ﬁtﬁqa'@lm F%Siel@ﬁlldﬁ’éﬂﬁ ﬁ’bﬁ 74e nitrogen atom

tARGng ArSal fiﬁdeﬁ)b'ﬁ&ﬁﬂ%h&y‘l hacH Bing @E&:ﬁi@mﬁ&hﬁmﬁu@d oith R® or R"

where ?{g gnciqgﬁ gq%ggée%cég hem Sé}kyY ha.tlo Enw;)(aﬁqyir tog}r{n {1‘&% gﬁ(oxy,
ajkyica\rf]s‘ény@r&tam@k v EHrBoKY1 OIn Meﬁt&mﬂﬁamm@mp R 4Rd R’sare

ydrogen and i's nmeth and is | ocated_ay
hydrogehy Bbﬁl%hf‘éﬁﬁh@étmqr% %@%@%%0%@ aﬁteqna?ff %e aﬂﬁ? ﬁT ity
hydrog@hOm that is substituted with the carboxynethyl group
and the stereochen1stry at the carb tomc in
tipengempdigieot withmy this greyn, H}%OEWO&D@ Psﬂame%a iy E}é& Ot of the
follow B8y oup of conpounds is that wherein Rl is

hydrogen and R2 is HE§B ethyl, propy .,
trif L-5Gednet hyl , i1 uor oet fiyl nethoxy,&:

et hgxy, propoxy, tr| Iuoronethoxy ndi f | uor onet haxy .«
or A2, 2-trifluoroethoxy and is Iocaféd at the[caibon
atomthat is orthoft t hepi perazing-ni trogen
that“is substitutedMwith the carbo ynet yl groug and_g
he |st @@Chenls ry ar r yr g thex or
gryufis (S) ' ; T@ er \]
oup conpou [ d R27are RM
“indéPendent |y sel ect(ed f on1nethy|(®ethy| prop%@
trifluorornethyl, 2,2,2-trifluoroethyl, nethoxy,

ethOé propoxy, trifluoronethoxy, difluoronethoxy,
or(Z 2 trifluoroethoxy.

"

CO,H




Wthin this group (A), another group of conpounds is
that wherein RI and R2 are independently sel ected
frommethyl, ethyl, propyl, trifluoronethyl,
“nggwﬁz%glfluoroethyl 25 net hoxy, ethoxy, pC@RSY007/014842
trifluoronethoxy, dlfluorﬁnethoxy, or
2,2,2-trifluoroethoxy where RI is |ocated at the
carbon atomthat is ortho to the piperazine nitrogen
atomthat is substituted with the carboxynethyl group
Whete RS i diydrogeat @dmaibyl cad RSrmnt Hftaré $ndpgendent!o abdheet, alkyl, halo,

haloa.lkyf: %ﬂ%ﬁlk&hﬁv&%ﬁ E%l{n 1%??]&1]‘201111(5%111% 24 absentollrjl ﬁa%their s t \fﬁl: hin

R —-emboduﬁpﬂ;w@ iis-gratp.Fthe a(rIeI)EBlDd pﬁa@p@-ﬁ@i @hhﬁ%/‘)fs?siféhﬁt dichrana)-(e), —. -

where tHEQi‘*%J}up RRYdhedRE W-ms‘tfo folflﬁg}g-{zﬁ {1 and R and R? are

rifluoroethyl oxy, OXYy,~ propoxy,
5  indepongqnily Imhﬁn@ﬂmxwﬂl@rm@bﬂmﬂmmeﬂmxy In another embodiment
within tiad gro%p,t thi Ebt &gﬁ Jf%}ﬁn%?f %aBlJ d of d‘lQ E@Jc%g'e %%}ewhere the R®

carbon-at om hat i's ortho’to the pl perazi ne

group is gHerked Fathe3spasithn dfitha rhenyliring mﬁ@g@aﬂ%mmmdgﬁmpethyl
chloro, tﬁﬂﬁ'or&%eﬂﬁrl |&%@ﬁ€&oﬁkmﬁﬁ§e Bennt Q@Ieobﬁer@@ﬁ—% al ® M), In yet

carbon atom carrying t rou
- another gpigdipepietitiya flyis groupHe e@mwd & g’ﬁgn@a KD ypahepa ¢ghggructures
10 a)-(e) Witk ( ‘
O R 3L e e Ceg by B1aa age Pl it
embodimgang ithinais gratp. shetomencund etfpremle@hpoumgsf e stgires (a)-(e)
© where thRELELD Rl S BYAR8SHs AR oFéhel &mﬁ‘ﬁ)ﬁng BEURY ﬁ@:ﬁéfémmlsuy at
" cycloal'kyl, or heterocyclyl wherein t
Cis (BMaf or enent i oned rings are optionally substltuted with
Ra, Rh, or Ith independently selected from al kyl,
Thalq hanaIIcyI al koxy, . hal oal koxy, hydroxy, cyano,
& dsraberingd hin IRGRtEH IS fiusHisE (5 & GPBHCHI ¢ C"”B‘“'i @B)
I'n anot her enbodi nent, gse coypound of Formula (1)
has the structure represented by Formula (I1B): (CO211
, KR3 AO AO (TB) 10 whereim: Rl and 122 together from

Junad
LA
~
b
s

an oxo group; RALE’ & 2 are i ndependently
aryl, heteroaryl, cycloé+ |, or heterocyclyl where
each of the'aforenmentionedrPing is optionally
substituted with V, Rhaof &2 where V is al kyl, halo,

hal oal kyl , hal oal koxy, al kylthio, cyano, alkoxy,
anino, nonosubstituted am no, disubstituted 15am no,

RS mbd Rhyde indipyphdentiamydoogsn of Kbxdy car bony|
rP xyal k | kox | ¢ a |noaIIcyI
%ﬁP%(y Pk%kv ﬁ%ﬁfbéqgﬂékl léﬁ%nnoalkoxy
20 Iafeonﬁdependcmlyrmmayibmy ringewptiauatlyawbstoutah sviRRE, R” or

Rlwhere ﬁ'?s Jﬁwlaﬁﬁﬁ r%ﬁj?ea?%qsgagéallyox eilgfl‘lﬁg Jy'éxgéyaaﬁig§¥l efnll(lggl 0,

monosubgiilied arrrmolmbsmnutedtaednca nulrﬁzwl dicgl barbpi taé@xmmyl
hycroxyalldh SO PO huin AET Mo SUONY S POy sminealins
ammosul&nyb mqagy@pnyl or acylamino and R" and R’ are mdcpcndenﬂy selected from
25  alkyl, halo, haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstztuted amino,
disubstituted amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydxoxyalkyl, alkoxyalkyl,
aminoalkyl, hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, amir_msulfonyl, aminoéarbonyi,

acylamino, aryl, heteroaryl, cycloalkyl, or heterocyclyl where the aromatic or alicyclic ring in

where:

RE, R! and R’ is optionally substituted with RY, R* or R which are independently selected
30  from alkyl, halo, haloalicyl, haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted
amino, disubstituted amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl,
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20

20 am noal koxy, am nosul fonyl, anai nocar bonyl
acyl am no, aryl, heteroaryl, cycloal kyl, or
het er ocycl yl where the aromatic or alicyclic ring in

wV d R is optionally substituted wt 20 Rk42
WOFﬁO(}%z% are independentl) selected from a?ﬁﬂm hal o,
hal oal kyl , hal oal koxy, al kylthi o, cyano, alLkoxy,
ami no, monosubstituted ani no, disubstituted am no,
sul fonyl, acyl, carboxy, al koxycarbonyl,
alkoxyabigyilrapxperiksd HydraatyatiooXs) ddxyalikn eslizoplkoxy, aminosulfonyl,

aminoc RS AL AR, o0 ALE Y BLIOKY =2 A0 ARl aroren RE R or B

, ~af ni-nocar
are not lgdcpmpécxalweseIaEIC@ gformelityl, halbeldlimeraioalifoxy rékylthio, alkoxy,

| nyent i on. Wthin this group.(B), qne group of. ..
atkylcarbi e RS ol RGO R oD T ot R Sl g R 5
absent, Rtih ebsera bbiai, atdathist dyaro, haercaril h&cé;mtetrﬁelypiopﬂfea)ﬂi ne

cact in chGATN RS i %ﬁ%oév bbb alannvn tiss e

R® and 1 brq iG)drdgenaittis hgdrogeh odhaterind R iecyeoopictenchrplf (cFaptul a

el ey T MR SRR Co 2, 1O
IRlangthdr fRBooiirecrdtvithdh dhds goup.tbe sampued cbBornatia ) haxbne of the

foli rEnGAnR ned to formcycloal kyl optionally
° omnglfbst Ituted with Rd. R or |e independently sel ected

fropwakkyl., al koxy,célnor, quoro%ﬂzRyl fluo Hoxy,
hy| roxy, monosubs{i t uted ani no di substi t} ted -

and ®.af e i ndepe Eﬂy aryI
Broaryl cycligalkyl, or het cycl yl each 10

: of the aforementi®ned. I‘IngISOtIOR@.Hy subtlt
WRQRh or Ry haI yI °"
K)al a) COXY, ll\aysiyltl}%g} cy&W aI 0, ~u¢

nn@psubstltuted a noR“dlsubstl an1no ﬁulf%nyl
acyl, carboxy, al koxycarbonyl, hydroxyallcyl
alkgxgalkyl am noal kyl , hydroxyalkoxy, alkoxyalkoxy,
aanoaIkoxy aninosulfonyl am nocar bonyl, or
lramino and Rh and Ri are independently sel ected
[i§§n1alkyl hal o, hal oal kyl, hal oal koxy, al kyl thi o,
cyano alkoxy, am no, nnnosubstituted am no, ’

Rn\\ HBt ituted am no, sulfonyt acyl, carboxy,
! al ox car bonyl, hydroxyal kyl, al koxyal kyl
al kyl , hydr oxyal koxy, al koxyal koxy, ami noal koxy,

qlTn nosul fonyl am nocar bonyl, acyl am no, aryl,
viheteeR | uahyﬁrogmymi medblyy (R mtyahe,ﬂsmwgll qrbhmér@ch kiag is

T T Y e

embodimentiephkindbistcloups éiee:@tng:ﬁbuﬁd offairkdd (1) Ivaloog oﬁﬁiea&hﬁm;eb {a)-(e),
0]

where thQ ﬁk gx ugqggt{ac% ﬂogtfxn!a% o%g;.o gﬁ}% pth@? aﬁ% rann%;ﬁ" is m??%lhf/lid?m’

tnﬂuororagt;ayl oc@@gu:yneﬂab:{goﬂya@ap@grgzhbodny@mmm thysl group, the

compoun%l &%Yﬁlléﬁ) ’ha?gﬁ@ QﬂhF %ﬁuct @ég ga?ng)atvlﬁgl)é%c 5%%5? ?sl a%&ffﬂ/ed to

am nosu I"hocar bonyl
the 3~posamcdl Qﬁﬂmphﬁgwbmsalai éleatﬁrfd}@fmm@w En*Q dRBunmary of the
I nventi on. Wthin this group (O, _one group

of conpounds is that wherein Rl and R2 conbine to
. (125f obmanoiter opbodiytentdyislimtsatiy is diyerdisentompound of Formula
(D) whereCYCl Ohexyl ring optionally substituted with Rd

nisl;
R!and R? are independently selected from hydrogen, aikyi, haloalkyl, alkoxy,
haloalkoxy, aryl, heteroaryl, cycloalkyl, or heterocyclyl wherein the aforementioned rings are
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or Re independently selected fromal kyl, hydroxy, or

fluoro. WD 2008/ 002583PCT/ US2007/ 014842 32 (1D)

wherein: RI and R2 are attached to the same carbon
wab@B@ses are conbined to form nonocyclic 55@&@,@@%@%14842

het erocyclyl which are opgonally substituted wt

Rd, Re or Rf independently selected from al kyl,

alkoxy, fluoro, fluoroallcyl, fluoroalkoxy, hydroxy,

nonosubstituted am no, or di substituted am ne;

optionally|substited with RS, R'n @ BS infleparidgntiy tsellqctddemn akkyl [halo, haloalkyl,
alkoxy,%fda‘l}@:lx K Yy %@rﬁ@:}(@uﬁgﬁtﬁ\@ ‘épfl@{lbsﬁ.\gxge%m?wo or

- af orengntlon ring Is optlona

,d’t’hBRuﬂﬁﬂﬂ’é’ﬂéD teg semezhibph, atdnalcen carobiak ¢afdopl gycloalkyl or

monocﬁﬁb Qatle@dhetedd a&lﬁh tOERe a%}‘éﬁ QJh'éfégy g:nﬁ] %ﬂ@lgﬁkﬁ lars moqocychc

rmnosubst ituted am no, disu tut

sah:mte&dﬂemcgg @Epybe o&:,qgeg%g;bg@w;qd wﬁyﬂ @(yoraﬂ klydc,pendently selected
from alRYIKEKYS, Wiibro, ARGBARLK Yhiord Ak 93k %nn«?éu%&%%éd KNG, or

anm poal kox am nosul fonyl, am nocarbon
d‘wbmﬁltt?/‘r%fmnﬁo %nd Rh and R areindependently sel ected

R axd RY, k&)Hen aft@dhed tdadrBet Aok 2 aBﬁBQﬁ‘lBgﬁRﬂG po@'it oGy bk O

no, nmpnosubstitute

P*Perazaﬁggwssﬁwa?éﬁwgﬁfw “Gufririenc.byin whsspineng of the carbon
atoms 1ﬂ_ﬂalalkky)h§ttéa:hhﬁlils/ ri‘ a’i:'eJI}S}r a —Nﬁ@)@ aléfbbn—- {where R is

e 0 AP bR e

ereil ope 6t pgenataniRitho,
aikylcneaﬁgain candieaptasnally, siu(bmhféﬁ hdGiH oneQr r@@h@c&? Qg ! él wher e
e ar ti.c, or i.C icrin an is

I\olb & g ﬁé‘fm igdependen éﬂﬂﬁeﬁqﬂ 1, chlgq%kﬁ* olmﬁtqgﬁc)g})é where each

of the afomjmndeiﬁﬂglxs S:plheﬁtt%ubﬁﬁme&hﬁ?&: RE, RBLAR! e O RF Ilicyl, haio,
thio ano,, al I CoX
haloalifl B AR v =L e ioD ORI G HSS Siinos dlsghstinuted
amino, sutfphyl, 2071, @arbbaxwlkcaiyhmf?ﬁﬂr l}iqbfﬂitw*ya]l@}’ Slmyakw lamznaalkyl
hy&oxﬂ'lfggya%dk gi’;‘?x’?ﬁﬁﬂg qz%’i(y, :é Iﬁ)ggrg nggx%prbonyl or acylammo
and R" anghR) @l@andmmdenﬂm selaciyd froanadkyls kedo, hgtoatky$ halealkdsy, alkylthio,
l.ovention.

cyano, aﬁ&)&kl i tk%&ﬁb@u %§ Xm?[Io hl}%bsutut mgglﬁp%ﬂiﬁ)&gl F‘%yl’t %ttoxy,

group

alkoxyegihenyd; hydrixyaikyl, R&mﬂbyh emir@aﬂcwt ﬂlVﬁl@kyfﬂhgﬁ_d/r afokpdilidxy,
cmimoalk Sy, BHSARES S B me PREY STt P EeleRiart) Mgl
het““’CYFﬁ’ dg%%lpiﬂa% peakieglie rlumro% RYrand szsadplnyhaily substltuted
with R, RY ﬁ%%ﬁwmcg?egoﬁﬁge*l? se%gtsea %%??k}(lgfg%i%r ere rfr ese r'i:'gke‘J &Y
alkylthiq, ¢¥aagr pspa prptio, mosuwmmmwmm/mmcﬂ
carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyatkyl, aminoalkyl, hydroxyalkoxy,
alkoxyaikoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acylamino provided that:

the compound of Formula (I) is not 2-(4-benzhydrylpiperazin-1-yl)acetic acid, 2-(4-
({(4-chlorophenyt)(phenyl)methyl)piperazin-1-ylacetic acid, 2-((2R,58)-4-((R)-(4-(1H-
tetrazol-5-yl)phenyl)(3-hydroxyphenylymethyl)-2, S-dimethylpiperazin-1-yl)acetic acid, or 2-
((ZR,58)-4-((R)~ (4-cyanophenyl)(3 hydroxyphenyl}methyl)-z 5-dimethylpiperazin-1-
yDacetic acid. :

Within this embodiment, one group of compounds is that wherein R! And R are
independently selected from hydrogen, alkyl, haloalkyl, alkoxy, hatealkoxy, aryl, heteroaryl,
cycloalkyl, or heterocyclyl wherein the aforementioned rings are optionally substituted with
R% R” or R independently selected from alkyl, halo, haloalkyl, alkoxy, haloalkoxy, hydroxy,
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33 (XE) wherein: RI and R2 are attached to
carbon atons 2 and 5 or 3 and 6 positions of the
pi perazine ring, and are conbined to form -Cl-C2-

wabdsybBg chain wherein one or two hydrogen péRgBuhiiiss
the al kyl ene chain can beypptionally substituted wth
one or two al kyl; Ari and Ar2 are

|ndependently aryI het eroaryl, cycloal kyl, or
hetiﬁgcycl where each of the af or enent i oned ring is
oyano, BEpeFREd amines pr disehstifitedarmgoe. mﬂuu this ¢mbM’em§m\Mn$group

f kot is thahhe I %
° comﬂl ko.xls, am, ngﬁmﬁgéﬁbﬁd%&ﬁ% th@ ?8%9%8 carbon

atom at Frrylpt s AR 3nd Oy FFouB Gy -caa4xb 91s@>kmsbe@ﬂmm@dmn
another tgy&rpwmaidpst&{ds 1&11'&@%&&%%&11@{@* BORWCML independently phenyl or

drox aI koxyal koxy, , am noal kox
°Y°‘°a“§:4 RIS ?%%‘élaﬂ'é Ayl grosp lwyloa%vh theasietemhemistry at

the carbat @tohth aﬁaﬁﬁn@d@ﬁﬁ%ﬂtm Fﬁﬁbe{% e—@ﬂ“ﬁ?‘[ﬂrﬁllgﬁ’ﬁ) WRhR this
bod:hal oalek | oal koxy I't hi o, cyano@% COXy
ETOOdIRRR Y g we;g RoPRISs t%ﬁh%renawg%ér andiA ammindgpendently

phenyl (a'uiefai)wi(] pmjded aERBAGKY of ﬁh‘w&a ﬂ%ﬁﬁé phenyl, the
m noa

droxyal | c " al koxyal kyl
stereoc é]ﬁ%&%% ]'Ra,k )R%( 3@5 @(P‘m? "”‘CR:’AI AI.Z) is {S)
Withirothisl dtogimentyien AAKR Pp ofABpBLttsIOthathMérein R' and R
al_t‘ahymjgeéeroaryl cycl oal kyl, or heterocyclyl where the
arofatic or alicyclic ring in Rg, Rh and R is
memhaldmbogmmt,u}teumﬂhmgtmp%f coﬁalpo@fidswbﬁﬁhwﬂérem R' and R?

are mde%é?ﬁgﬁﬁﬁﬂ%%}fwd h{ rtogd fg{)ﬁ'ﬁ?&la{ gﬁ?bfgmxa,rﬁr oaﬁ{loxy provided

that at leggtirme o & padRE modmrmmﬂdﬁ@atltut ed am no, sul fonyl,

i r ban o ml s

a| ﬁox?%l%&ﬁ%%ne EHJ ﬁ%ﬁé gr(ﬁl)?y %Vﬁf"ﬁ‘%& thé%wherelnR 18
hy drogeam@)ﬁy & ﬂ-ﬂéﬂ-y Within thmahkmhyxen*a nmengreup bHeophpounds is that wherein
R? js meBfpnocar bonyl, or acyl; and other groups are as

défined in the Sunmary of the Invention. (F)In

Withinihis embpdiient yet anoter emwpadicdmpburds inthkowdrdin Pl sind R2

are attacix&?tostﬁé Mé’éa?bdh%ﬁ%ﬁ%ﬁg E%chog#bel e;ﬁ[t?]ﬂ)rﬁ)eé c@all@rgPB%?{Sahy
substitutgg i 19, Rrer % iefepsndandly et Eioraikltalkine, Gipmes Snormelky,

flvoroallox) ek R nb AAREARA sifind, U Beufcted adly| ene chain

erﬁun one_of the carbon atons Int al | cyl ene
5 smpedy F‘&E"@ detApother gRup of eompmsr@@)sﬁhat(whm-e RR and R?

are attachaadb AgeRny ca?ddﬁ)éltmﬁ@ﬁ’d Brel c%nﬂ:me%)to 254h 1;13155

drogen atons |nR§' e al ky Iene C a|n c

heterocy 3T Wi oA BES PRl Eh 108 Roindepimdeiibydelecieniom

alkyl, all@&@ﬁﬂtﬂﬁ&mmﬂﬂ%6ﬁw By@dxy, monosutitut@fnkib 20T €

ndently aryl, heteroaryl, cycloal kyl, or
disubstity ?5’?‘&yclyl where each of the aforenenti oned ring is

vopnn ldinaf]zhlyocﬁmbﬁit y&mhemmmg;pr 8|g ﬁoxﬁbbtﬁﬂ? ik&ﬂr%ﬁﬁﬁ{eeenﬁiﬂ' lhid R?
al 0 a oa oX al Ky 1 O cyan,
are a“a"%dﬁé ghrpod %B ﬁ‘?g‘?o‘?y L;’Jo%’ldr S Resions of H pirfrazinssne, ghdare
combined fmmn —Qﬂﬁzoﬁi}tﬂenae})ﬁur E@;afehﬁéﬁ)& or&{lsz ?‘ﬁ'x‘égérbﬁﬂﬂals in the alkylene
. a a al ky
chain ‘m{% épgfééqh%wfu%hwgﬁy %‘H rggﬁ’?noal koxy,
waﬂum teskrfhlonlythent apdt laﬁetaérbgﬂyﬂu of mehmm wiBebiRR® angR®

ek nd nden d from al g
are hydroﬁ,ra? ggl’ *{l VI S é%ga}a ﬁf&w%fqﬁea or a@gﬁ h' karz are phenyl
optionally mibstiutetomits B.ﬁsRhl dr & getoeidbdiar, Jeabt GROGHR ' RF eﬂd ®tid\@her than

ul fonyl, acyl, carboxy,
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al koxycar bonyl , hydroxyal kyl , al koxyal kyl,
am noal | cyl, hydroxyal koxy, al koxyal koxy,
arni noal | coxy, am nosul fonyl, am nocarbonyl,

w@sibaakd3o, aryl, heteroaryl, cycloalkyl, OrP(,l’f)U52007/014842
het erocycl yl where t he argmatic or ali cycl icring in
Rg, Rh and RI is optionally substituted with R, Rh or
Rl which are independently selected from al kyl, hal o,
hal oal kyl , hal oaLkoxy, al kylthio, cyano, alkoxy,
%ﬁhnnﬂnammmm@m et bmathergrony oftiosmpostdst is thet whsteoR® and R®

are hyd%g%ﬁr, %%;%3' lagt;f/ }ih aﬁ‘iﬁ&%@%ﬁ?ﬂ? lh&&lﬁ%ﬁ% g{ @E@ym is pheny! optionally

' SubStlde’fltb(&gaBk Oxyx argd X;/enrckmklw,l peovivladea Idasbope of RY, R%, and R* is

otherth&i‘?&wx? fonyl, am nocarbonyl, or acyl; and 15other
%oups are as defined in the Summary of t he
whinybisembodiment, ye(\ndiher anlm;sofg:oumpm(nd’s)w theheheeoup’ ofd R

are hydr‘égr e r@s ah&R® Q:%tnad\%gﬁcfén y ﬁkgx%%gn Eizal e atl ﬁﬁ?rﬁrij ancP Ax? is

Bbon ‘atfons 2 an oSl bns
heteroarg), geqheringeptionslly subsétutedevidoRbiR em.iRt‘ profviglerhat least one of R, R?,

and R* i8bit4 GREHYR S%éﬂ n one of the carbon is replace by
represented Dy -NR- (where R is hydrogen or alkyl).
20(a) Wthin the embodinents (A)-(F) above and groups

cont ai ned t her ei NgeQ16; Smgsg'egﬂgmounds i's that
wherein R3 is hydrogen. WTthin group, one group

rmpamgs ohidds ipeentiny campemagia by ﬂ@ %%‘P%B@Fﬁdsrl e rgaction

schemed A8wadelAN atomcarrying the R3 group is (S). Wthin
one

t his group, roup of conpounds is that wherein
ét%f?’é% @at?ﬁé}ﬁagg ESpeants peed B repsAnathens eumpopndgane sither
availab leRﬁnﬂlr&Hﬁnér&a( s%)pphé’rg clonWstAYaRch Bgeaiands. n’ﬁﬂﬂﬁaﬁl& (’VFQ )

con al_ned thereln anot er group

'Bachemg‘gﬁxﬁwﬁugalﬂg) b Lopispdo)or gTek;g;f:par I@f@pgngi%lmown 1o

those skilRt hy{hegﬁ fBIl&%Hélg priidetiinies bdtifor hptéﬁsre&@@mﬁ:h?b' Plé%tf:r atnﬁl Fieser's
C unas .1 s a ere reocnem sStr e

Reagent§ STRRHAGS Siemtald yralihee | nblthn e g s, o s Hoabf s

Chemistgyr ﬂt@a:bﬂﬂ&o@pﬂmmsp'ﬁol@ﬁiw QLS $@pldmmntm@1ﬁvrbr SbRnce

pais SHESS DRt Kbl 05 CRL0R0 LR o

AdvancalOnganiaithegtioiyp Sfohn Wildynand Sdney 4th Editioa) akidrbek’s g r o u p

f nd t Lo
ComoreBlg IS eS8 BT S L ley HAEL By
merely idustrative hbsvnst mythads byhehich rtiltﬂowlmamrfds:wthysl imgentitne cd2Bbe

-synthes:%do &Pd 4/%130(1@110(%( El\?\% t‘b%&e ?%}%%es 2 e & Ql}d)\rw e ﬁulg%ested

erein stereoc
to one Sl@ heand hingag referregt tolils REC@SWpThstt@R)lg mavfﬁals and the
/
mtenned%ggss ‘?TE E%@Paﬁ%h%? 917 {[l;g \ll'egh%égla ?iéx?'(bg)iém%%dn%éilt%g ed if desired
using COEWéméwl teapaiquan drdieding bennst bﬁn@é ﬁ@ﬁhmisn,u distillation,
crystth%Sﬁ edh?orﬁ%oéﬁplﬁ;h&?f He &ﬁ | Sucﬂ rn‘r:'ert&fa"l’sanXy gé Hlyar Qs Iﬂ}ﬁln
or trifluoromnet hi's group, one group O

convenhemirmﬁaanlgd%a ySigrb F@isﬁwd@é?t@é diami stry at the

U0 QPe i Vo G édﬂtﬂaﬂ( mereﬁﬁm% eyganbéd ﬁéém Wetdiide gt hi s

group, one group 5 of compounds IS wherein the
atmospheiePISHURCANES AAGPRratirfrapey Hom aé?pafrn?&a Prty ebeptlAe fﬁzanore
prefcrab%rﬁmﬂ ab&it @Rt 0 about 125 6¢ hnd Vot Brefehbi P8 gutq'ﬁ@ﬁﬁor amblent}
(F) and groups contai ned therein,
mmumﬂﬁgﬁbaﬁs b%# 5 as a result of conbination of groups
(ﬁ)ﬁ)ﬁoﬁﬁﬂs oy ﬁd@mﬁ@)%\dﬁare ARE AGz CPJPR@ foRWﬂée la§ aLARH in the
rein Art and Ar2 are : eacﬁ phenyl
Summary, Bie thg Jaysnjion s prgpugd 5%1“1’6%%%‘# desgisgidn Scheme A below.
Wthin this enbodi ment sthdme Ane group of conpounds is
that wherein Arl and Ar2 are phenyl. Wthin this
enbodi nent, another group of conpounds is that
wherein Arl is phenyl and At.2 is phenyl substituted
with Rg selected fromal kyl, halo, hal oal kyl,
hal oal koxy, preferably nethyl, fiuoro, chloro,
trifluoromethyl, trifluoronethoxy or



20Wthin this enbodinment (i), another group of
conpounds is that wherein Ari is phenyl substituted
with Rg selected fromal kyl, hal o, hal oal kyl,
hal oal | coxy, preferably nethyl, fluoro, chloro,
trifluoronmethyl, trifluoronethoxy or
2,2,2-trifl uoroet hoxy, preferably Rg is Iocgﬁé%)
the 3-position of the phenyl ring and Ar2 R enyl
substitut ed W|t§ Rh selec d fromal kyl, ha

I

Mél(wl kyl , koxy, r gblpyCRIRIdTER frrua_h

chhor of tF?TTI u rUTrErh)H—Z r'?f uor onet (B(y\ou — O
* R%- trlfluuroethoxy, giably Rnhis Ioca{\'eﬁ:iat

the 3- posi tibn of the r2r|ng ,#i A thin

the enbodi nents (A)- (F (&)-(d) and groups %Qntalned
therein, and groups formeé as a result of conbination

corrabither f ehphGindiapiah i AofHers PRLR S ERIRE growp such as
halo, tb%tlﬁé Qaéflate, @Afktel dndGhORkd, analAry A¥Qsiub Hslafd)dseﬂcﬁﬁsd in the

defi ned above. Wthin this enbodi e i)
Swmm@@h@ lpentiorcwith euirssazies efHarmylpereisie Rr Flmi R ﬁﬁéﬁ??fmﬂ in

the ool B, BbipePYELEBAH e SRR Riion s caried out

ina sﬁtdb[&tolrgdﬂc%dﬂ%t stechi 9 acetaliale, toluene, and the likeiithion vtlﬁio&t a base
ermbodi ment (i anot her group_ of compounds i s that

such agffagtlyl wnmemg’ @%%om@hylmﬁm ag @kF%Plggf% Plaﬂn&wfsmg at a suitable
BX? zinyl, pyrazinyl, or thienyl ‘

tempe E% e@%{bo&gyg%ii;‘t i tut ed wth Rg or Rh
i ﬁdmpeumm l@t" Eanﬁﬁ Balte&ﬂihérrmmméﬂqallly ahalab,le d)raclan &k keddjly prepared

by me{]yo:dg }é\lflﬁﬁ ?‘8%’@? %f & ai% 1(}?8%?38 soof f‘(:) ? where LG is halo
and R%s %irgxogéﬂ é ?%J}Qd(y reduction’$td ¥efordc ot RUROEF ﬂs%ﬁ{lla Ar'COAP

not her ‘group o compounds is that wherein
with ausmtqiﬂn@mylhcmg tgan auctlyass;obm bfurbhsdimhet dndrfe Gke,Rma sultable organic

alcoholl1 SoL% egrft %&/‘; l%? o {ln%l?xﬁq 1lfl¥e| th é‘)?%\!l #g?%gslpo}{dmg alcohol of
foxmuIarAxf1 CH@DH?%‘Z MHich ﬁﬂdnf&eﬁﬁﬁéiﬁ%ﬂm%légenatmg agent such as thionyl
| uoroet hoxy and Ar2 is pyridiny

chloncijy pxalm c&lﬂ(nyie trg)}npnﬂ spgnne/cpghogﬁ romigle, qnﬁ,tléfhgyke provides the

comp(%ﬁg 85? ah| Slt rey['_s} is l'talg %:ﬂnh%ve étﬂt}ngHg ﬁb%r; can be treated with

mesyl CHIBtHaE, 16 t:lﬁl@ﬂ&d: %ﬂﬁd’&iﬁhﬁ(ﬂl@dﬁlﬁl&ﬁ:mmﬁﬁlﬁs veelln@swhtin efe art to
conmbi nation_ of groups (A-(F) with ( a‘) (d), . anot her
providg asompernd-effornniad Where ft lsm‘éfﬂ@reﬂ tosyfats; 6f Biflatsy Fesperdively.

CompQ stO?FJ}ﬁﬁjga as&?‘%h ne%ﬂﬁrg%ve ow gglg%?tﬁg%%¥ll§ sPh ared by

methodislwelﬂ Riv6kiv ik bt Editesxtii‘ﬂ@le a@lituge@r twheee Br'rie aberybar heteroaryl
het er ring_and is _optionally substituted as
ring wifa pp rﬁ’é%:(ﬁgb‘&@er Fridel-4apfip F‘?Vl?tl‘ﬂgsre%‘ﬁﬁ}&ioﬁ@ﬂfm%l ii), one

%gﬁpoﬁfds S?Hﬁ& &1 b:Fﬁ aqlmér&a@ymm%@ they can
s tetra ropyrany pi per | ny
also bd p}tepab& ty uéatrr@"ryi aldelsdh oAfdmmtadAACHCbmth@rCaﬁgryrd reagent of

fonnu]é \%]?e% Sf}ls;fqafo elg?cgﬁ\élqﬂs “@gr}%l\évmglg r&? Sar{. h%qmpounds of

fonnumgﬂ@oar%d Ast orenyh2adnAk %2%&&@&&%@5&%@%0@ 4-
peridinyl, or tetrahy drofuraﬁéw ptional |y

bromobmtmphdrmtle,dl fliierobegropherRne, htid M%mmmcﬂeﬂuqmmﬂnyl)-

(phenyi)éreqﬁgﬁrnorqg :28@; gérgﬁ}eﬁ%b’beﬁqp ?I}?Elgg%t{l Slfo?ne I)Ybenzophenone 4-
(trxﬂudr&hfeih&}l'-)%ﬁ%ﬂh@ﬁdne% 42d13tﬂ8rdb6hidpﬁé){dﬁ@t41@%héro MirlzBptienone, 2- '

group, anotheér’ group ﬁ?ounds is that
hydroxmbem@phenma, 1.4 dpin@m@xybemqpbﬂmey yydrexyhanzephenpich SRfloro-2-
or Rh independently selected from al kyl, hal o,
hal oal kyl , hal oal koxy, preferably nethyl, fluoro,
chloro; trifluoronmethyl, trifluoronethoxy or
2,2,2-trifluoroethoxy and Ar2 is tetrahydropyranyl,
pi peridinyl, or furanyl. (iv) Wthin the
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5al kyl, hal o, haloallcyl, hal oal koxy, preferably
met hyl, fluoro, chloro, trifluoronethyl, ,
~trifluoromethoxy or 2,2,2-trifl uoroethoxy. (v)

woNobdaasgshe enbodi nents (A)-(F), (a)-(d) andmgf/@ébﬂ@mumz
contai ned therein, and grgups fornmed as a result of

combi nati on of groups (A)-(F) with (a)-(d), another

group of compounds is that wherein Art and A? are

heterciaryl optionally substituted as defined above.
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nonosubstitute ani dlsubstltut m no, _sul fonyl
Trgatment g1 gom 3 ‘3} M‘&Fff&ﬁw °TH ‘1‘ Kyl PTeé?}Fbly meﬂl)”
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al kox kox an1n Ikox | f
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optionally substituted with RI, Rh or Rl which are
i ndependently sel ected from al kyl, hal o, hal oal kyl,
hal oal koxy, allcylthio, cyano, al koxy, am no,
nonosubstituted am no, disubstituted am no, sulfonyl,
acyl, carboxy, 10 al koxycarbonyl, hydroxyal kyl,
al koxyal kyl , am noal | cyl, hydroxyal koxy,



(1) I'n another enbodinent, this invention is directed
to a -conpound of Formula 30(1), wherein Arl is phenyl
and Ar2 is heteroaryl or heterocyclyl optionally
substituted with Rg, Rh or Ri, where Rg is alkyl,

hal o, hal oal kyl , hal oal koxy, "al kyl t hi o, cyano,

al koxy, am no, monosubstituted am no, disubstituted
am no, sulfonyl, acyl, hydroxyal kyl, al koxyal kyl ,
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oxya
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r hat
sulfony BB DA tne o YL i, kGG pieghy daried ow
in the pragenrcs oy ﬂ(bﬁsﬂi‘!d@bﬁypomm farkbutexides andhbeiike,and a cata.lyst such as
ttach ha t en
18-crovLE YA LiBR SF gt %ﬂycglvg}; kol GRA el | LEoRRERN of
blcycllc heteroaryl ring is substltuted mnth
substituted or unsubstituted tetrazolyl; (ii) when
Art is phenyl substituted with one or nore hydroxy or
al koxy, then A? is not phenyl substituted with
heterocyclic or heteroaryl ring wherein the




(J") In another enbodinent, this invention is

directed to a conpound of Fornula (D: reo2H where:

Rl and R2 are independently hydrogen or alkyl; and

Arl and Ar2 are independently phenyl, each ring

optionally substituted with4®g or Rh where Rg and Rh

are i ndependently al kyl, hal o, hal oal kyl, hal oal koxy,

al kyl t hi o, al koxy, al kyl carbonyl, or al koxycarbonyl .
Formyla (Drvéreendodirdenis smbstitirted tvh thsallymou halo Bk oy dhy B xaslkoxy, or

anin195950 e bR YN BHPRLLTER ML B oSNt
Ar' ooy Gstsubstitutedi with hydrbks withalky] halive, slopphalitiepfmfoaliyl Balide or

haoaq(gglnﬁﬂé&ﬁ%%ﬁ?fffgg%f ?Iel) ovm'v\gg structures: CO 2H 2

20081100268 3R2T by S2000h G484 2n tht art that the Moo ararsforRations

. Qr th nd R5_and .are independent|y...
could PGS BERE pul B er ke h 7 Sl prack JRRERS Fastbitity o the
transfermeipoed t hat in conpound (a) R5 is not absent. In
-anot her : _

Alternatively, compounds of Formula (I) where Ar’, Ar?, R}, R% R?, R* and R® are as
defined in the Summary of the Invention can be prepared as illustrated and described in

Scheme B below.

Scheme B
RS ) R5
R“\i/COZR R4 COR
1 R? N
ANAC L L e
+ R ] —— R RZ —— ()
N N R3
H P
Arl” AR
1 : 5 4

Altemati\}ely, qompounds of Formula (T) where Arl, A,rz, RI, R? and R? are as defined ]
in the Summary of the Invention can be prepared by reacting a compound of formula 1 with a
compound of formula 5 to provide a compound of formula 4 which is then converted to a
compound of Formula (I) as described above. The reaction is caﬁ_'ied out in the presence of a
base such as triethylamine, diisopropylethylamine, and the like in a suitable organic solvent.
Compounds of formula 5 can be prepared from commercially available piperazines as

~described above,

The NMDA receptor is central to a wide range of CNS processes, and playsaroleina
variety of disease states in humans or otber species. The action of GlyT1 transporters affects
the local concentration of glycine around NMDA receptors. Selective GlyT1 inhibitors slow
the removal of glycine from the synapse, causing the level of synaptic glycine to rise. This in
turn increases the occupancy of the glycine binding site on the NMDA receptor, which
increases activation of the NMDA receptor following glutamate release from the presynaptic
terminal. Because a certain amount of glycine is needed for the efficient functioning of
NMDA receptors, any change to that local concentration can affect NMDA- mediated



--enbodi ment wi thin this-group, the conpound of
Formula (1) has one of the structures (a)-(e), where
the R .5 group is attached to the 3-position of the
phenyl ring and R8 and Rh a§¢ 5 i ndependent |y nethyl,
chloro, trifluoronethyl, rifluoromethoxy. In

anot her enbodi nent Mﬁthln this group, the conpound of
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Réc‘éq@ﬂﬁ % te£PTRE e( pesest HB’§P‘§?%I?1&(VS%RI¥\% 8 nyg a variety
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ere R5 is alLl

disordpra paxbRes §SsOGiPiRY MK CCEY/%\HEOI‘% % E&Vafe%%\fﬁ gsychosis,
SCIHZOQHQ(R% {dHoMk egclﬁf@ﬂﬂ@eméilsﬁéélﬁﬁhi"tdﬂo@dhr@mchas saizdid y bchizotypal

ar boxy, al koxycar,bog
persongli i o ARG RE THRPSRDRI SIS oS5 demrsesiey; manie
depres3fik Q&@BWSO@JP RPHbi{RB )ﬂiseas’ﬂﬁnﬂ%wmm)dnc s@ess syndrome),
acyl'am no and Rh_and Ware | nde inz sel.ected.from
includpeghorly the nealiye anhihg Aegative SHEP %‘5%9 ép}p{ A other psychoses
cogth\ﬁéQﬁQ)Idé}L kRiMingAdBnitia @&@@cﬁﬂt@& tithuA leBeiaiet’ S‘ldhsease, ischemia, multi-
di substituted am no, suI f ony

| infarctodemesayie draysHy Vascg%p fk(g}] strogp ﬁ%@g@w@me&e Huntmgton $
diseas@PiROal#Yse, (PA- QXML Fiseart,| geeimal lyoYia, other general medical

arni noal koi'cy, am nosul fonyl

car bon '
conditigng joa gibsnoaluse); @lﬂl@pﬁ@,aq@qleshe agpggrwﬁge \gq,léted cognitive decline;

arm1et2%§s%fcfé?§’ ﬁlkﬂlhm%@ﬁt‘é skBe cﬁﬁcﬁ&ﬁ‘t h%orﬁplfobﬁL gﬁbéﬁdlized Bmtigyldﬁsorder
i s optionall stifuted with

obsessqummwlaw@diswdép eneie attagk, Beve digriea oy BﬁPIHP%F‘RSS disorder,
separal't‘i@t 911)(1@15}' R&rer! socﬂ@bﬂ%%, ¥eifid |pl§M|J1E1 %Bstaﬁ‘c)tdﬂ@;ced anx1ety

oXxy, “am no, m)nosubst| ut ed am di sugaﬁ (ti %
disordgraulanxsay dl@mf?la gengip| med v}l isorders and
admctmédcfeﬁé\}i?{( gﬁclumﬁ&qu%e%am%bﬁzﬁ&?éw&%rﬂi& pers1shng

amnoal | cyl, _hydr ox

amnes@lcldmy(@q,l ps@g(l}otlcahqomﬁgpk ggpge ofw dependence or
mmd%gJapggﬂlrsﬁggXﬁces 9{0 Lﬁ‘l‘fﬂf d ABHIA, Eﬁﬁlﬂié'tzﬁ‘ﬁﬂest Bainabl adbciine,

are y rogen, Rh or
hallucinegenss inhakmisy niseties: PRi@IGSs BhﬁD&V ine, ﬁ%ﬂigveshgmiﬁlﬂﬁwr
anx10]2'ﬁ{:<s§alg1§8%%dls&]d@él &Bb@dlséfd‘é@%ciuain We?@&é?ﬁﬂdhord&fs ; depression

onyl. 1n one enbodj ment within t rou
including mgpﬁyudqu@ﬁlog;ﬁgamal depression and post—partum epression, premenstrual

syndrome (PMS) and premenstrual dysphoric disorder (PDD), mood disorders due to a general
medical condition, and substance-induced mood disorder; learning disorders,
pervasive developmental disorder including autistic disorder, attention disorders including

attention-deficit hyperactivity disorder (ADHD) and conduct disorder; NMDA receptot-
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5absent, Rg is absent or halo, and Rh is cyano,

het eroaryl (except tetrazolyl) or phenyl each ring

optionally substituted withR " or RI. In another
wEhgehemnt within this group, R3 and R ar epdiyosea24842

Rg is hydrogen or halo, apd Rh is cyano, heteroaryl

(except tetrazolyl) or phenyl each ring optionally

substituted with alkyl. I n anot her

diment wthin this group, the conmpound of. Formnul a
related %‘ﬂfgwaﬁgh@ tismy, depression; brmigngosgetiyinesy. eBildhpod ferrning

disorde: @ﬁabmaﬂhuau ifi derRinéihd
sordefs@d bl i .ﬁ?&"nﬁﬁ%ﬁén c@&fr er iny mg)al({ln)esr\l)has( ag)d a(khrsetéc—ngxd

syndr °"ef‘€)(m°1“dmg Parkiagais é&ﬁeag% dﬁggdwsg%‘iﬁl k’ﬁ%{ﬂi‘ﬁﬂ, popteRagphalitic
parkmsmi%ﬂ, prb@bﬁ;ijfbal &dpre@xh s mﬁﬂﬁ:‘l& & sfé:&: h’@o}:ﬁxpt é&@&lb&éﬁl
stituted wt an is. a
dogenerRlifhy rioonist- ko CRgrs compex H@FX insbaicnlsfication)
medxcammhdmeﬂtpaﬂamoam (shhﬁaﬁ&ﬁﬁ@éﬁiﬁ-xﬁﬁudéﬂ ipaNisobibl, R@Soleptic
f the st tures gg §¥§ 15where the Rg rou

matigoeb{Sitorte RSPl PRk G RN Dl st FrEIRE Ry RO GO
akathisigmeulepticHyduced ledrdive dyélindsia ikl angdidiyion-ifduced postural tremor),
Gilles dg ia 'f‘ourgt e.}?snsg%na\;%%% ﬁa}Teéz?}l;], g%tpsﬁ;allagg%%%s i Eﬁ%mxélgg}agic{qgtesd with
muscules tspasncxtar eswéaknedsapcluding txembhae dfkjm@;l’sﬁld PinkRdRpttAGIE gukk as

rot werk o ARG Rl ol PSR, Sl BT &y Gemss chores,
Huntma@nbo:’tisam br:mgh ibsreﬂna«:g rhoen, nearcdbﬁrﬁbdcgftbsisOs)&nﬁﬁﬂﬁﬁcUtB%rea

crvg-inlcegt oo s lIBRe, Pl G B Sonffred myoctonus and
focal mmlcmas)kybs (ua.tlkcbng sinipde s baomplex dicyind dyaaitmata:rt)d s), and
dystomac(¥' ne% %’%ngraq{éetP 8%5%19&0 ¥J%h¥:g‘ ﬁ’éﬁ&ﬂa‘ﬁh@ d%loma, drug-induced dystonia,
symptomatic dystoma and pamxymal dystoma, and focal dystonia such as blepharospasm,
cromandibular dystonia, spasmodic dysphonia, spasmodic torticollis, axial dystonia, dystonic
writer's cramp and hemiplegic dystonia); urinary incontinence; neuronal damage including
ocuiar damage, retinopathy or macular degeneration of the eye, tinnitus, hearing impairment
and loss, and brain edema; emesis; and sleep disorders including insomnia and narcolepsy.

Of the disorders above, the treatmént of schizophrenia, bipolar disorder, depression
including unipolar depression, seasonal depression and post- partum depression, premenstrual
syndrome (PMS) and premenstrual dysphoric disorder (PDD), learning disorders, pervasive
developmental disorder including autistic disorder, attention disorders including Attention-
Deficit/Hyperactivity Disorder, autistic disorders including Tourette's disorder, anxiety
disorders includin;g phobia and post traumatic stress disorder, cognitive disorders associated
with dementia, AIDS dementia, Alzheimer's, Parkinson's, Huntington's disease, spasticity,
myoclonus, muscle spasm, tinnitus and hearing impairment and loss are of particular
importance.

In a specific embodiment, the present invention provides a method for treating
cognitive disorders, comprising: administering to- a patient in need thereof an effective
amount of a compound of the present invention. Particular cognitive disorders are dementia,
delirium, amunestic disorders and age related cognitive decline. At present, the text revision of
the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-
TR) (2000, American Psychiatric Association, Washington DC) provides a diagnostic tool
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substituted with Itd, Rh, or R8 independently
sel ected from al kyl, hal o, hal oal kyl, al koxy, |
hal oal koxy, hyciroxy, cyanogy nonosubstituted am no,
or disubstituted am no; or _ RI and R2, when
attached to the sane carbon atom can conbine to form
cycl oal kyl or nonocyclic saturated heterocyclyl to
that ingludles cdgaiive disordegs mmﬂmgrdemmtm;yiclmaink ginnestic disorders and age-
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ere R.i

R spoiSt TS ol B RS IE o h e 1 bbb e
anxietj Hh@oxﬂhﬂsyd:c&ﬂ@’xsﬂ@laﬁrr@ﬁﬂeﬁ@ fopd pamat inynesd hisatrectﬂan e&‘emxteramount

of a copfraui AR PFSRey it PPRey R i isAIR € eqperalized aniety
dlsordétﬁblﬁsésbwec leyinpulirealisaddt aall piutie atfak: Arprdsewneed textmeyisisn of the

fourts §igR oF he y5erztis ok Fiegich Ao dh PR BRM-AV-TR)

(2000, W@nﬂsk&ﬁ%c aﬁbcbtﬁatldi@mmlngtdntmmoameﬂm diagnostic tool that
di substi tuted am no,

includeg, W%‘PW&WI are ﬁW%@%f on%‘/ty dé %%{y%qsﬁ?lwe “dompulsive disorder
and aﬁmaﬁﬁéﬁ kﬂ%use@ héiéﬁ?,(ﬂ@ tha@x Yanxadtk d»syﬂiei@ xycludesitreaahdnonfthose

S35 e L B OSSN L Q080 06 S0, FD. Brre v

alternakiad ﬂ@héﬁc&dﬂr@@ Addalogies md aﬂaks;(ﬁctdmloﬁ Systyas or rm’crkai)dysorders and

am no, nqsubst i I Subst i
that thesg py%gw ev 89@&1&%?(%(@3 )a;%%rpﬁow t%e %erm anxiety
disordd¥y'ik dayad dayth m(ﬂlhd@lme&hédi&érs ﬂﬁﬂh:ﬂ&@hbénﬁed in other diagnostic sources.

dr 0 %qaflfpgo 1¥; enﬁqﬂl& t,E sel%g}&{]ﬁ% on HB%%F)?‘I method for treating

scmzojs}ﬁ&ﬁa @apsslchoﬁy amph&.ﬁug ;adfiinibetieg oﬁa/pdlt;eha ihekd theheof an effective
and. Rl .is

t
* amounf Y CRraRapISHRE PERb G EIT. APUCHIR: SYATRPRRIR o By ghosi
patlmltbQi@s%@Eéi@ﬁblﬂ)/d@@g@ﬁ'&&ﬁ chta@miedrkondifidradtiztedwehizapiryhia and

hal o | kyl.thi,o ano, | kox
substanggy ﬁ‘éﬁ%ﬁ%@?ﬁfﬂﬁ APt e § ﬁevawmf the feyrfition of
the Diddalitic ahaFRARONN] Mahildd 3§ MREDO Didorddry ADSHY aVKER), (2000, American

~ Psychi atplégfg%cgcéll oy am noallﬁéiyr Z{f#% AL Gox blthat includes paran()ld

d1sorgzﬁﬁﬂeﬁo@a@étbﬂlﬁ)dr un@fffe@éhvh@mss]ﬁzmm g6l §db@tancd— heduced psychotic
ound of  Formul a

disordeg. R BHRHHERR B PP AT s pBtTay pY Byho i el gepient of those
o mental&ﬂso?&ﬂr? EPBRBAYD TAhSMYIOTERNThe Sliined adika Wilyieasgtizetthat there are

altemagaf( QCP:EHS@}M'Z‘E@R}QSPE%(% apdelesysation systame frm sl idigrdsky, and
that th&XB @?éférhﬂ@%ﬁ/é Witk RediéArehdydiditdR p&irass. Thuytha et chizophrenia

~acid, ‘
or psychogip: ’ngtS?dQMPR?dMQ Bheadisprenhal e djer sy pRety fpmstc
sourced ! ) - 2, 5-di net hyl pi perazin-1- yflacetic acid. Wthin
this enbodl ment, one group of conpounds is that

R @pesheF SRECHicFodHPeT e BT RV O8 Br3iqca d Thethi] for treating
substaﬂ&Q'Eﬁ%rﬂlscﬁ‘Hé‘rX land h@dio@e te¥hvioal &ﬁﬁﬁrmﬁ?'aﬁﬁﬂnﬁﬁ&ﬁmg toa pat1ent in

aryl, heteroaryl
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cycl oal kyl, or heterocyclyl wherein the
af orenentioned rings are optionally substituted with
351th, Rh, or It independently selected from al kyl,
wdaoRno3@ oal kyl, al koxy, hal oal koxy, hydrox
2008/ 002583PCTI US2007/ 014342 44 cyano, beroWmoress
nonosubsti tuted am no, di substituted am no. Wthin
t hi s enbodi nent, one group of conpounds is that
wherei n_when Arl and Ar2 are' phenyl, the stereo
need theteafeffsptivg ameunt o8 2 bompewsinfabe prseng imvgntidre PArticuland
substanfe- rgfa@dniiﬁde?s andqaaﬁ'hl?@i)gﬂa cﬁ's gulg) er: é{ngldgm%ﬂﬂ% persisting

enpodi ment, anot her group 0 oun

. amnestigidisogdes, REpehptindisorded opaniety dumetbzp gndgiestt bysuybliengd abase, Gnd

tolerand’é)éﬁ' &ls%leﬁdgnc@&?& 9&9&5@@ ﬁ@fnks%ﬁg 4§ of %‘btéé Aﬁ? %seAt the text

i's cycloal kyl, theé stereo em's

revisiorgef s foustisHitien o€ #r@ﬁﬂﬁ@ﬂ%lhegwwcawaw@ ofjMpul Disoeders
(DSM—I'VORﬁZt\(iOﬁO 2Am'e§ce{n®hsycﬁ%t}ii&'§bsﬁa Vﬁo Hingﬁ)gt])(f%gvﬁ%?y P

d ounds is that wherein
lagnospﬁ&glg dgs prveising Qﬂm%ﬂeﬁ%wwg anpriestis dieerden, physhetic
dxsordeﬁt&n@feﬂlbot&é}dnﬂogd % QUiBstdrte BBERYAnd thREance ;/)f dgpetmﬁignce on or

eoch str e car bon, aton1at carr
vs.rlthdra)ﬁ;xte ﬁ'?ﬁndau %QPS’“%? As usedherain mezgn:q upqggnceimqﬁisprders
and addtdmvs bmmads'ﬁﬁahdesmt@aﬂ o los@hRHAl koaeRe H@&ﬁbhéin DSM-

rein Rl and 1(2 are hydrogen.
IV IR. #ﬁ ﬂ%ﬁ respgnizg tht e reliprgtive pmneiares, siosologies
and classifmhuam@lsem &l mexitsll dReoraérs, anadﬁamg @}étéfnsSéJo%tﬁﬂa medical

., . fr. drogen, al k al oal k al koxy
sid sigE R UALSIR, (Bl nolioh 2] Ko ki rdacivbelogions
is intendetihe mchhia nikb Yitoaiga thatldpd\iéseibed i dhe RQEbAR Hourck gt
anot her group of conpounds is that wherein Rl is
hydrogen and R2 is alkyl. Wthin this enbodi nent, one

group of conpounds is t ﬁum$erein R2 is nethyl

ST B Ao ol e ﬁfeéefﬁe?'ﬁeﬂeac%be tested

using the Frewgfa red faribowssatselrserited dn evoddnpEratplea Hetgwn
cycloal Il cyl optionally 20 substituted with Rd. Re or

it independently selected fron1a|ky| al koxy, fluor,
f | uor oal kyAdminisiratiemandiha 2 owuuvmubstituted

1341, e cghﬁngﬁfs'o'f 1? ﬂw@ﬁ@icﬁﬂv@ be adminiek L m a tF?{g{;eut;cally

erbodi nent, yet anot group of conpoun
effective gragust By pny ¢ ferepied mpades efadiningstration ﬁmagemaﬁhbmve similar

utilities, SheFpanRftay @ﬁ'&‘ﬁ‘}p LS tnds Of Eﬁ{l 39@ ﬁ gxlnkxﬁs% él?%ngsf aetn{%% from

het erocyclyl which are optlo

about 0. o AEU00] g PHdERatigthody vight oerdayt wbivh28a bk wiministered in
single oradhiEx, dofsésUPfe%zatfﬂr URE A&dakLE Yével AR QRLEO %o agé{.g 3&’? ﬁigfkg

nonosuhstitated am no, orf disubstituted amn

per day; ire DIEHEAY AeAtt 0-Sie@bancORare/ke sensteot /’embl@r@sageéevel may
be abouttottﬂtto\ab&ﬁtcﬂsu nEﬂ/k P&t dhg ZatRUE0.85 sARRRE 1 6P mEALIRR 48, P Bbout

d 5 or 6.posi tions of the piperazine ri'ng,
0.1 to ab iy ¥ pdE prisiatolyitheh 8% TpeTHie Cosags|cRYy be Alkout Rerio about 0.5,
about 0, Smlﬁ&ibeuh’ﬁ ﬁ:%omrs io%oﬁUSU RgAe Rt 98P FoP ofa SaAink a8 a3P
QS Hally substituted with one or two
cornposnécln}é;ﬂre pre erably prov:de in the form of tablets containing about 1.0 to about
1000 milligrams of the active ingredient, particularly about 1.0, 5.0, 10, 15, 20, 25, 50, 75,
100, 150, 200, 250, 300, 400, 500, 600, 750, 800, 900, and 1000 milligrams of the active

ingredient. The actual amount of the compound of this invention, i.e., the active ingredient,

will depend upon numerous factors such as the severity of the disease to be treated, the age
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Wthin this enbodi nent, yet another group of
conpounds is that wherein |le and R5 are hydrogen, RI,
1(2, and R4 are independently hydrogen or allcyl, and

W()Aﬁolowﬁﬁgs A? are phenyl optionally substitut epc%ﬁz?nﬁﬁwa
1

or Ri provided at |leagf one of R, R2, and 1(4 is
ot her than hydrogen. WO 2008/ 002583PCT/ US2007/ 014842
45 Wthin this enbodi nent, yet another group

of compounds is that wherein R3 and R5 are hydr ogen,
and relgtive heagith effthe Ribjent.dhé potenerad ¢l ¢ompopdd egbredotheabikty bnd form of

MMS%hO@SanHIEWk’acﬂﬂfl onal |y substituted with Rg, Rh or
and A?°Is { oal kyl provided at |east one of R,

Fogengral. qaing ithis frantycwihenadnsivistanidrastiiagnaceutical

composﬁfﬂ?ﬁ@y%%ne ¥Eihe ﬂ%ﬁ%ﬁ%&%;grg? ﬁé’rﬂ%gg %gﬁrgh%lfmﬁt intranasai

wher ei n
or by supRagEns ehpqryntﬁ?bﬁe@eﬁwwm@yImﬁﬂfemﬁ@fﬁh@\w%‘m’
adminis¥afon, Srﬂé%%ﬁ‘@t{ xYllzmne? BE ushin aﬁQﬁ isal dsih, Sd%ﬁ&g rﬁé@gﬂy

or 12! provided at |east ong

with
dosage ’é?ﬁ&“m ngcfb‘iqa&e adivgied Byeprdigeiio theaiesise phAIEipnhEeinpositions
can takeSBhB Q&ﬁ‘x of tablets 1{1@9 fBQBéiﬂ‘éi? sé?&s&tﬂsslgd\ﬁyé%] Shln&PRIANG

the net hods deplcte he réaction schenes
fomulaélﬁawo PR, SUSPRARSIONS ofl i remeRods PRIy ofhe! appragHAE sompedtions.

The SHARASS FBENTINRTAIHOTRYLNAS 0B Bichird Jh%ﬁ 2AMRIhGR! 7 drug

from comerci al _suppliers such as Al drich Chem cal

administegtion (o1 ipa orabadmipysiration, foroplatipnnit tisifpram etabicts) pifls pr

capsule@ﬁre Prfed)Snd HeddbSuailMilily FthédhRgRIBRMNE R d¥ntiEt hods
to those skilled in the arf follow n

Phamawamgofa%@a%% Ay paem v elepesh asheciallygior frugs that host pagid
bicavaileb@isebassd BEAUB bindiple thatBaduvaila Rl RES bé mci’é&lsé&’@ﬁnéreﬂng the

John W/ ey, and Sons, 91
suctace {381 6 QPSS HIAEIN FO8 AP ekl SRV Erfo A dosoribes
phamar(eﬁhsaﬂ\tbﬂnulﬁmﬂmﬁlgﬁmbldlahﬁltﬁe sidORfAge 1680 9dMb ¢,000 mm in which

i i R TS i b B0 e

5,145,68desSibes, mapﬂmdﬁﬂmqfa)phmchanim EemuGoio e vaihithedrug

T f VCR [ish . .1989).
sobstancp BN Bl bt et & 390 BB ebRbge of
swrface impdifter ahd thee dmpmsahmdshcpﬁd tieidgim tovging & pirarciacedneal formulation
that exhﬁ%ﬁtrgt?ng}léﬁﬁ hb%n'gm\%/}%ﬂgﬁ rmdl fications to these

enes ca

be suggested to one
"Bl ¢dnagebsitions hre campnhexwmg gm@@n a eompoundhiif$ormula (I) in

h
combinflEEUE s I PAHIPLELRNS FAfeh By il pcpons
are non-Rjc.isid adseinistratdiors aud genetfddwarsely afiest the therapewtiy benefit of the
compouﬁ@ BY R, shar F;qéiﬁ%nay' &%’}%ﬁ& Ipﬂfd Q&‘Iu ol ok &l thePease

filtration,” distillation,” crystalli zat
of an aeaﬁpb?mwﬁwm eppipiont thet lssqe*ﬁa%mﬂphlpéo ey ofikill in the
art. characterized using conventional mneans, including
§gysi cal constants and spectral data. Unl ess

herragpeptical pecipignie inglyde stareh.celiplosss frde, ghusese, bastpse.

sucrose rg%la@ilnnmtaﬁ K§cePh18&E ok, 3ica aD Ediem Rie8SiHd) E@dlﬂ%%feaﬁate
eraturerangefromabout 8 C to about

glycemlrfs?w&a@*% Fodip ohisideatsingk skire oeilk andghe bito é@% andﬁf'émsohd
excipieny Bhf babliveted 3R ceFd C}!ﬂ:bfvﬂén b(ﬁn'ﬁv)ttef %{HAE&%H "v%nous oils,
\ . €.0., about 20C npound ornul a (I wher e ,

mc‘“dmﬁlﬂgosmf peizoleym, a&Hﬂ*"s‘%‘ﬂa&’Fee‘”ﬁ’n@éF‘F PRAGID fﬁgt pranut 51l soybean

oil, min<PelGTR ls¥satle Jil)Bte! Préfitel MufcBdhrigts HoSRMLH BSinj eé:tsable solutions,

illustrated and described in Schene A bél ow.
include water, saline, aqueous dextrose, and glycols.
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46 H2 Ar LG NBrCRAR5CO3812.7 NR RI-R2RI-R- Ar2
R3L. NcN) N) R3k R3 AAAr1Ar2 1234 Treatment of a
conmpound of forrmula 1 where LG is a suitable |eaving
wdosych as hal o, tosylate, nesylate, trigdaiRoormntaz
the like, and Arl, Ar2, agd R3 are as defined in the
Summary of the Invention with a piperazine of fornula
2 where Rl and R2 are as defined in the Sunmary of
the I nvention, provides a conpound of formula 3. The
(Ecenpreésedr gasss aay lbeesedivtdisparsa a&m’ripainhdeoﬁlhxg amventiswinsenisol
ch_as toni.trile. toluen ke (with or
form. i G P BEfE B0 el B o 1EP e, B el G
@hhersaupmbip yharnhigbativhhexcipdends arelicbeir ﬁ:irmulamware lleatribad)in
rat
Remmg%g %16%?{“ Bf émg{) efﬂ%cfbe’p her co rcr 'gqﬁ%mng Company,
I&hedauﬁmbable or can be readily prepared by nethods wel |

15/\}1 qevel Iﬂéhgs? Sﬁ‘?f’ ) aE & @,@g@l gg}rjr can gﬁlﬁrlrr%r)%ué "%I&Yed

by thosetsyﬂreeahuthelam'rmplcall)k @tednemdmmpwﬂljccwauﬁ omrauvei g rEGoAr @vt %)
. 5 C
basis, i ol (R0, S SERLF b BT OF ) BB LA ol
formulatigng G-hﬂ)l the b*lmtbeslgcime asmeet $witable phatrhagewsical embwrﬂe
Proferably, i < PR yiffedcRPuGaEre SPARG DgoFhaghol of formila
upon treatment with a hal ogenating

Ta‘rgenmpgum céghq wmﬂyrnvermqarm%}ebe wird iy porebingiqncith one or

more otk BRSEYA ABQSRRAS 6@@5&9& &%ﬁaaamosﬂ ﬁﬁhm@%xﬂﬂaﬁnds' dfhe

provides the conpound formul a where LG is halo.

present inyertion or theeyther Waﬂ@r(mvwzherawher@ the eamigatifn of theedryes
together @k Rfdr &8 mdr@SiftctieB i efifier driid fbhé. SR Vet Qﬁlgl}h‘j 4Rk be

conditions well known in the art to provide

administersdnb A rus 2ndon g iamopnt gograonlsused %eg%reﬁenf%wna?'ely or

sequenngry Ywith fal BEPouk SRS bled &t YavebRHi) OWRGSa &fmichddf the present
Ar1COAr2 are comercially avallaﬁ]e or th can he

tnventioR i<3SY BOPBYPABRHAY ol It UFTe PHCE ez Blapppeeutical

composi@¥a [HhAt d@ﬁg& ﬂ&mngnﬁrmng/men ether urugs afdthacpmpeiind of the

.het er oar ri with a der Fridel -.Cr
present A A UpeFezt FE Yoy PR pEston hrepsy gy g Gerapcs
in whichf thé Bathpo gl dEiceQhfe AP inrétiodi dnt @be €O MoET athéd dryigs are administered

avai l abl e or .t an _al so be red b t eat
on differgnt oot ﬁ@ﬁ@"’& 5‘?}]85'%7‘ Zt lﬁﬂa AP %t A g ‘g‘h ar/ “F B¢ é”nnt?“ %'fg
with onef aymmatt athar 28X ingredient), ths cdrapaunds dEthe possdittineansionehd the
other actApelo%Fagﬂ'r%r Yzb{lf: SE J‘B%%P goseg{ha]:‘x%ﬂgﬂlegcﬁs %%igg@.n d
ﬁ(@obhngmghep@drﬂammnyllcpmﬁﬁnm thejpresent invention also include
e
those ) oRRRTHE S ERO B Gt U ERE MRRRRRGE 0 g compound of the
Pﬁmﬂﬁl@whﬁwyl)nethanone 2-(trifluoronethyl)benzophenone,
'l?fe (aiaﬁlé LA thﬂczud%%gﬁ%mﬁ@ﬁ]@f a éhmpnund of the present
triftluoromethy benzophenone
inventiog ngt qfily. Mitbrosh et pHansampound; birbalen with fup Remerfeother.active
compou:lﬂ%d Lgeéoxy b Q065 thé p&es«%ﬂ] t ARy Qﬁs@e 5 RBLNABmbination with

enzopnenone, | oro- 2-
other dngg AosEd prthe [pgg.@gm trg@ineny zontrol, amelioration, or reduction of

risk of ﬂieycﬁreezaé ot cHE&;ﬁéfﬁsbr%f‘mﬂ %Hfbﬁgund@ - MR ERTORNBNES Sseful.

ydr oxy- 5-ne - benzophenone, 3-'benzoyl benzoi c

Such othéériralgs mabrévﬁzaémneetﬁlzeér ey wu@r andl.ip ap AEpHT; GoRERRALY used

thereford REREALLAR ARNZARBSRAARIY with a compound of the present invention.
4-arrtino-3-nitrobénzophenone, ni tro- benzophenone,

When a eomppfiugd of the: presepbineRPHih erréﬁentempﬁrwwbe SReAbMEre
other drnizs2d ﬂraﬁﬁa&ﬁb&r&n&eﬁaw BSSRR sdeifBihBOdrufs in addition to the
benzophenone, 3, 4-di am no- benzophenone,
2- am no- 5-chl or o- benzophenone, 4- am nobenzophenone,
4- (di met hyl am no) - benzophenone,
2- hydr oxy- 4- net hoxybenzophenone,
4- met hoxy- benzophenone, 2-net hyl benzophenone,
3- et hyl - benzophenone,
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" hydr oxybenzophenone,
2- (3-benzoyl phenyl )propionitrile,
2-fluoro-3-(trifluoronethyl)- 20 benzophenone,
wdodbeEdy | am no) - benzophenone, 3-brormbenzo%ﬁ)ﬁgﬂﬁw14842
2- cyanobenzophenone, 4-et Rpxy-2-hydroxybenzophenone,
2-chl or obenzophenone, (4-chl orophenyl) -
(phenyl ) met hanol , (3-chl orophenyl) (phenypnet hanol ,

- hr.onopheny!| henyl ) met hanol ,_ ( 3-
compox%éi n? IﬂEFcHIgWE‘E %&Y%fét?@rﬁ }é)-ezfﬁ-ﬁ-éiﬂ%%fgm(glazﬂ e pharmaceutical
compositiors o ﬁe@éﬁnﬂ@bﬁiﬂdﬁ%&%hélﬁﬂlﬁ%&q{&tﬁwmﬁiéoéé or more other

.. .di fl.uorabenzhydrol, 4,4'-dichlorohenzhydrol,
active ‘%%fﬁ‘L‘FW% B 8?@?3@‘& fOR compeund oF Sisamssshcipyesitiony - Thresweight ratio of

the conpotultyd f1ke greye Mvenfod & B sdcdhaBihx st aedhianz by Ak and will’

4. 4' - di pet hoxy- bepzhydrol .. 4, 4' - di net hoxybenzhydrol,
depend 21_)?1{ 1th F&g%}v&‘%’ﬁ?l 9{1 585 %%?151 C,}enerally, an effec%:ivc doseyof each will
beused3- (trifluoronethyl)-benzhydrol, 4- methoxybenzhydr ol

ﬁ'{ tefe'&{bl?é%%{&é% g%g&gé%gl{%r’aqep’gipggnﬁon may be administered in
Gombinat_icaldﬁlthjmita gl’ﬂlkﬁbjm)sﬁﬁmmsjl bdmkd‘bili‘?'é’téﬂeiinhibitors, gamma—_seclreltase
« 4 e | = m nophen = an .are comner ci al
‘“l’f"‘t"gsvg‘.f‘f%%?"g‘ R RbR, ﬁ%&ﬁbﬁ&q&m@ uprot eidhived
anti-amybais-ntiBbdies Ng n iﬁ't&m&)@aiboﬂ‘mm%nue ccﬂ%J:duﬁﬁ of thd gé%eﬁﬁﬁaénﬁon
son. NVat t.hey. any: . Acr.os ani ¢s, USA, _
may be i B b B s GhebProtics snxiqiysh aeyaiptis,
anﬁanxxgty?mjmbyeloyxym‘hlnbesa irnhla?i;@ﬁdixmkﬁiy&zladpﬁrigﬁchﬁésy Tn_ir;(or
. t . tert-butyl, an e |jike .
mc.lm%lé%’\/llﬁ eslnﬁj %%’Sﬁ%guar?ge acr)@éf’%?ﬁ‘lﬂnﬁiag’.ne {cB5°01, PeRzpdiazepines,
barbiturggs, 52 eutagimsts, OB 0oaeapoeistf aal thaSke, suchaf adinazolam,
ail i v an EA, ' Jike. and i ui tabl e
ot S50 . g b e,
anipipragoly, bgpigehpemy, benvocBivine, iettizglasn buprhpion] biepriauy btwabarbital,
b alb'tah,i &9 ' e i.s,.of, the ester
m_i 1 gréggmi nb%b?ﬁg@p@%og?ﬁ%gﬁ?%éﬁ%%%gﬁ% Qpmints eadf’?izepam’
cloperid EFaRaD chiosdireenexisiecelnreliatd, ahlotrgomeriné. feledpipe,i of

cyprazepiath, Q0N dckdlah81, BiSQHRO Hfbﬁnioﬁ&ﬁﬁég{ag&kﬁi&g?prﬁgr -

] exanpl e, a compound of fornu _
diphenhyspraine; dareping pitazolap gt higravnel, etemidete, faoabareFhwitrdzepam,

flupenti-lL KtipYibnaziley Hura@Epahe TR OB LD q&&éﬁeafds%&%g %ﬁgethimide,

Suzuki ¢ ling reaction-conditions to pr
hﬂ%ﬂpﬂ&b?‘?@@%}%& GrEvmpsuiRPEming Lifiig. leragepats. lafmeterepm?
maprotitirg, BudlsdualdHep thelidtdiin 3héiho¥ArbitA! MeproPimbE! ﬁﬁtﬁgﬁﬁé&on[e,' ng
lnida:ﬂ_mregpe tlve%%é The reaction is usually carried out In

t Riag0IaT AFRZOenEHsRbATS: TILATIRITe SOETIHRine, olasranine,

oxazepaRfigdralid)ydle, E6:RIThE Speatbbartitdt pbAdind edBlalAR, FdaG e,
an se such,as Na2CO3 and the

the |ike a_weak 1t
phenobaf¥id, bikebar o ARt fns. Fiodot. Bivi b s BuAGFERTr RN
reclazepsu)| 11'59ﬂltid(maci‘miasmﬁheeteﬁﬁlbdrbi&dl,&ser&&lﬂb,@ﬁéflfblon@l\ﬁmﬁ%@ nd
. el 1 The reaction.is usually heated, up, to 70-
sioridachllberideifonc BB RS IR oo e gepipan,
tricetamile, trelpfos wifluopsezide,dritig tzbley sinsipainihd) &l @géRim, SeMHRxIN,
. r OV t c ound of. Formula (). .
waleplon iprdoy Ao DStp AR A S skt Aofbbiagions thereot
Icapotheas dmbodimend éhe Qirinpduad of tel jregnt iaeaaitiofinay be administered
. bi di il i reacti.on conditions, .the
i comb S0 0o 850 S SR P e
inhibitor fhss gatidepaor bewrstazitie)iantickmlliyrpyds suelt 34 biperiden (optionally as
its hvdrod b S4.08", iyt Iq}gg L. i hyl t] 1 %er' atjv
f _% provfﬁ%léﬁ%%ﬁ%gﬁ%g o_%ﬁﬁéﬁﬁ%ﬁ@f %ﬁ%y ‘%%”%F28§§}P
inbibitorssiusk af enjeasgrong. MOAFR jrhjbitorsaptioxidantt et v adanosine etigtor
respectively. The reaction is usually carried out in
the presence of common pall adi um catal ysts such as
Pd(PPh3) 4, Pd(PPh3)2Cl12, Pd2dba3, Pd(dppf)Cl2.CH2C12
and the like, and with or w thout additional |igands

such as tBu3P, Ph3P, Ph3As, and the like, in a
sui tabl e organi c solvent such as tol uene,



Al ternatively, conpounds of Forrnula (1) where Ari,

ArR2 and R3 are as defined in the Summary of the

I nvention can be prepared by reacting a conpound of

formula 1 with a conpound of7fornmula 5 to provide a

conmpound of formula 4 which is then converted to a

conpound of Formula (1) as described above. The

reaction is carried out in the presence of a base .
antagogiists) chalirtergie egoyisisyintg D Adicceipn atagoatstdy SeIniont! Tegerion gigagonists

and d'lj{Jiag:&n | r%c%tﬁci'uai B@Q{S%u Q@ﬁ}gﬁ RO ¥ocri )@ m, lisuride,
'(}ormﬁa_ Can be prepare rom comerci al 'y avai [ abl e

naxagglidee pargolidesandpraemperolocld valh be eppresisted that the dopFmeanenggopist may
. recept i : t i ' -

e o G L o 0 O R B A i

bromoletiptimesmenylast, Hewol dereni mssylatharazagalida hpdrochipnide and PergOI}de

t £ | ' f
mesylgfE SO R B RS phCDp S0 o GBI SbE M RET
. i Ihinbiteoembedimment, e qoauad obthe grapeitrinydntiommayebe administered
i con RSP PGSl e
dibenmgkepine) butyroptienaes iliphemgributhlpipanbiie and gptodame olssestpf neuroleptic
' tivation. of ; i -
o SEREIRAE L0k DU REARL0E i
thioridBeinaeetophaerina] fiupdenanite, perphénazinnand &rifhepdrdincobuitdhde
ffici.ent f Lioni f
examles QiSRS s S B ae sEE ARt Spg A CAEEc
dibenzafepimy is olazapiner s exompl Chambetsrapheribs adepesidell An example of a
. " i esion h . . - :
SRR R B BB T S A SRR AR Ot
neuroleiy &psis Gicladed opapind) eslpiridefand risperivione It vill bopbprecintad that the
neurolggr}?cealrgt%ﬁt% whggfu?%] P%g)n%%g%aégh%ﬁldtgé glil}%] %cg %}o&é&(ﬁ& fhay be in the form

ers an
of a phAemasetticalyyaccéphable satp dancsmpfe, thlerppomsang hydroddodidm

e BB B BB DAL Acran

hydrogiieridenBthgiazirremnihhteaisphensiiondebysdate dtiflaeperazine hydrochioride,

. 4 ncludi ng. on r, nmor f the fallaow . it
iohisPE A GRE) SHafPieRt s I SiabBsIBAR I kR ARaGHe
hydrochidrideoP&ipReriaaing petl anpedthixent, sowzgping, helbpetdnl apiomwizeleand .
. _.yndifferentiated schi z ut ni-f or m.di sor : -
risperiGli b SpRBRDVEChin g B AP i b B SaRGREL of thg prosent
- inventjd®yaH0bd Aindhiseedkin, coattdmation pathcivetoplerdiimor aleremol, aripiprazole,

. Ppsychoti.c dj sorder. due .t.o eneral nedi cal i.tlon
amisulgRlE SRdient BRSSP R CaRe s Qe e
clozaphef gﬁ‘zéjﬁn@ If&dloﬂitgdpam, ﬂhplsﬁmajziﬁe,iha@pa?&ﬂs]hh@doé)a,sl,evodopa with

a tam ne a t her ps stinmul ant.s.and c i
bensergQHeBESPE yaH e o BRHER. T Beb & Rt RERRG one.
naxagdﬁdﬁbo : ﬁie% p@goliide peiphsnazire] piinoziacpramipaxsies q?aiaﬂ,ne,

. .5chi zqaf f.ect] ve psychasi s, ,"schi zophreni a;spect runt
risperiggh g docbeseaber Do sR o0 FR B gk R ¢
trifluopérafih€leF Sipradidohd.| ness associ ated wi th psychosis (such

maj.or depr.essjan, nmani c.depressive (bi.pol ar . .
PaBPler b RER e« SERE R b dn RS Rl administered
in conﬁ)ﬁﬂa@it%fﬁ vﬁthr@lféﬁﬁ&)eprésfﬁﬁit chfi] hﬂitGaﬂﬁﬂéth agdie, igds';:‘ljrl]ig\ner@m' phtise
egati.ve .ons _of schi zophr.eni a,an er. .. ..
reuptalie BB TATURG (o At BRI AGT P R et Figyclics)
se1ecti€;@;§et‘i§t@hﬁh]§@dpt§ﬁetd ihhiﬁi?_i’sﬁ(iSStRlIéﬁmdh(mﬁﬁ@ml{iHmhﬁMb'bi:’tors (MAOIs),
, multi-infargc ementig, tr .. vascul ar .prob] e or
reversibla BRBIOPALR HOGRIE ULk 6B LS SRR g T s Feuptake
inhibitBH(ENR18) &886850pi Rilaging! fldtord @RI afliag@dsts, adpeioratapiak
hypoxi a, ot her general nedical conditions or
substance abuse); delirium amestic disorders or age
rel ated cognitive-decline; anxiety disorders
i ncludi ng acute stress disorder, agoraphobi a,

general i zed anxi ety di sorder, obsessive-conpul sive
di sorder, panic attack, panic disorder, post-



di sorders including phobia and post traumatic stress
di sorder, cognitive disorders associated with
denentia, AIDS denentia, Alzheiner's, Parkinson's,
Hunti ngton's di sease, spastsflty, nyoclonus nmuscl e
spasm tinnitus and hearlné§|npa|rnent and | oss are
of particul ar |nportance 30l n a specific enbodi nent,

the ent jnvention |des a od for treat
antagoejé‘&n etqrglgm& wa?%an bcal %hﬁ?yr%stsaét}t? rl}aen%odlgz%plnes 5-
HTA apaike ok ahtﬁ cﬁﬁﬁﬁi ets;h&fﬁ@fS -Hm“Ae;ﬁa‘rﬁﬂtalgumsmmﬂrmrmfotmpm releasing

ound o esent ntion. . Rarti,cul ar
rctor (RS e, Sl SR B Sl G s trsmin
imipraﬂ{ﬁ&o@&ﬂ&ﬁﬁn kg 8mbRdpiis desipghiitd, mp@mﬂimnmm@ylme and

. pres e fext revision.of t 0 .
protrip iG] e IS TS B8 PRI o RO RO, Bhenelzae,
tranylc%&ﬁﬁﬂ@ﬁlﬁ ie@%ﬂﬁﬂevmﬁﬁbglﬁ)de( 2e)efaxifspdil eatinBsypedpi@ht; bepropion,

i, gReods e FpUP TGRSO AT 0 il e TR B oPac

chlora£@8RNihZopaf€ hhlakdpain wmp&m;:oﬁzspm @hd panepam; buspirone,
age- related cognjtlv?ﬂgecllne used h reln t he

fesinogh epiEg A P RP TS FRLP SR SR SRR sl Greor
di sorders as described in DSMIV-TR.. The skill ed
artisan will recognize that there are alternative
nonencl at ures, nosol ogi es and ¢l assification systens
e foRowRlg paémeatidas of ccmpbmﬂabf Foresda (styaméimwmediawé

wi th nmedjcal and scien I ess.
(Referencegerg £iyen i Gplsahose Skilef ip SaEe R 5‘?1’&%“31 and to
practlcg 't}%%rgsee'hﬁntv%ona TheAGRGId R belcBnRlidted adliiAERRSIhé Scope of the

not her specific enbodi nent, the

mventlpn ehm mere:ly e btmg) uilqstraiwecmsl raprestritastycfibgreafy eat i ng

anxi ety disorders, conprising: admnistering to a

" patient in need thereof an effective anount of a

conpound of the presefnthdivemidnles Parti cul ar anxiety

di sorders are general ized anxiety disorder,

obseSS|ve- conpuIS|ve diRsfarerse And pani c attack. At

prese t he S| f

Phe” Douiest hEA MO ety bRt el blne

Di sorders (DSM1V-TR) (2000,ClAnerichn Psychiatric

Associ ati on, Washi ngt on _RC) & £.a di agnhostic

tool that includes anxi Bre general i zed

anxi ety disorder, obsess sive di sorder and

pani c attack As used herein, the term"anxiety

disossletien of mghﬂd@smeﬂﬁ;a)ﬂaamhydnﬂ (§ hds €0memolin CH2C12 (10 mL)
di sorders as described in

was adlpd RIS 00y GUPLS milnAT BB & o HTp R pYRY strred at 50°C
for 18 EOJSBQ&@E \%1%1 ﬁ&lnoﬁegg ?&g\tvﬁitz el #nadried us s tvat®um to

nent a ers hese systens evol ve
give thWItitlh compbwal (469@, @% ﬁlﬁid)fas oilpwbighees usdhinghe hextseeprwyithout
"anxi ety ers” i nt ncl ude |i ke ‘
further “§‘§F R’ligé abP & H’ ?légdq Wﬁf@ér di agnostic
SOHAEER methodolody U809 aCIchi 2o @REBMBERI)- 41(ﬁﬁluoromethyl)— :
present 1 nvention provides a nethod for treating
benzensotuspogiarehi a or psychosi s conprising: admnistering
to a patient in need thereof an effective anobunt of a
conpound of the present invention. Particular
schi zophreni a or psychofisferpadd®| 0gi es are paranoi d,
di sorgani zed, catatonic or undifferentiated
schi zophr eni a Sythexipet @rfremopheybéehepy)ertend
di sorder. At present, the text revision of the fourth
~edition of the D agnostic and Statistical Mnunl of
Mental Di sorders (DSM FR) (2000, American Psychiatric
Associ ation, Washi ngton DC) provides a diagnostic
tool that includes paranoid, disorganized, catatonic
or undifferentiated schi zophrenia and subst ance-
i nduced psychotic disorder. As used herein, the term
"schi zophreni a or psychosis" |ncludes treat nent of
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25 single or nultiple doses. Preferably, the dosage
| evel will be about 0.1 to about 250 ng/ kg per day;
nore preferably about 0.5 to about 100 ng/ kg per day.
worotsihhad3l e dosage [ evel may be about 0.01 ta-pESHs7014842
250 ny/ kg per day, about & 05 to about 100 ng/ kg per
day, or about 0.1 to about 50 ng/kg per day. Wthin
this range the dosage can be about 0.05 to about 0.5,
about 0.5 to about 5 or about 5 to about 50 ng/kg per
day. For oral adm nistratidit the 30 conpositions are
preferably provided i form0f Bt abl et s contai ni ng
. about 1.0 to about 10 [ @ of the active
i ngredient, particul arky ¥0, 5.0, 10, 15, 20,
5 50, 75 00, . 150, 200, 250, 300, 400, 500, 600,
Togtrolaion StspomiohaLToRt (1-00 Beh@ainh PR QR Bl was
added sokdfvgs etdmpax.iqudoea @:;,; 8l A m ey Per bnmsetgm af@ﬂ%_@ﬁ]ﬁggént\?é Stirred
vention, i,e., ctive ingredient, w pen
at 1t for L—&a -nt%ﬁﬂsﬁ?nfwcﬁﬁ%ﬂ%s‘ﬁwya@ﬁf wef%we%‘vftasﬁe%fmﬁﬁ%wz- The
organic ldyGaasevished uccéRReBOwith Wateddfinc\Wlied over NaySOy4, and

he

008/ 002583PCT/ US2007¢/ 014842 54 and . rel ative health
concentrf{pd 4,89 5 S CormBAE 8100 S 1 TTAb LG RISH ) 26,
reaction tvﬁthoﬁmjftﬁe@‘lﬂiﬁc@ﬁﬁfi. oS BTl pibss tcrra?ﬂ/ﬁzhmzriar(dd-olﬂ)e r |

actors. | n genera oppou 0 I S i.nvention wi

e Fivieiolbal Sedehed ARG Proerb SR RP P B PP ety
bromopheng }phedEndtharon sind ghenlBe@rifladramethg pliceri ) melt@ng). were
transdermal, intranasal 5 or by suppository), or
prepared, . .

parenteral (e.g., intranuscular, intravenous or
Alternatigeibpnthesireous) admi ni stration. The preferred manner of
r ata [ I | ny.
RSB G Bmcfe e 38 oy SERNED) BT THE S0 01 vg gode
3.0M phetpidmagnesiunabioniide sadwtiondo wiatbyltetioon €1 &cmb, 1Gkmmpohealréprine at -
° Lyl PRYa] PN e L= -

78°C Srh o UUEA S un A1 BB e RSP 8D e VL Btcing for 4
at -78 *Courgp dsiceriion mixtwe veas diuied yotissatwnted AW1G1 srdwtion and extracted -

with CHARP AR dd:fe &9&3%&!@ h&ﬂﬁine&,(m;ﬁe&aﬁh ﬁmtedfz@idmbﬁﬁbmhen
de e node of d

) ends on various factors 'such as the

dried oveyd¥rzRCatandtconepnirated. The gndeprpdugiovas pugfipdipy 8
formulations in the formof tablets, pills or
capsul es are ‘preferred) and the bioavailability of
t he drug substance. R n¢e Cphar naceut i ca
f or g3Hliaddi O6S -HRALEy IBRERNHSVRIAREEN R pipel@finedr Ugs
t hat show poor bloavallablhlty based upon the
principl e that bioavaila?; (ty can be increased by

rug

i ncreasing the 15surfacejareh i.e., decreasing
Nn“U S, Pat. No. 4,107, 288

particle size. For exanpl
descri bes a pharmaceut

orqulati on having
particles in the size _ to 1,000 run in
whi ch the active nater stipported on a

[ i X .of | P .
T TR TR TRk o259 Mo i
CH:Cl: (30 anlaesa added thidod wblosite (178 mlafiP Shmmhk derpigse at rt. After the
s YRR BRGE S UHL A 28 A9RGB e
and the residieawes dndedi drider vamumt fverp ©ir  de The cesidue avak digadlded in CH3CN
; o L Lati .
a8y BB AU Sl R bkl 0 -
12 h. Thespod ivtas oesowddn gaeyw; Hheadsidiie dinsodaaddn §1H.Ch (¢ Hhpbay and

washed vgxlf%h IRneba (Hq ﬁn%.? ﬁ@'m%%fgz% 1&9@1‘ \\MIJ J}iﬁtwih{aﬂicéoi%a}gfaéSO‘h

armaceutica accep e’ excl pi ent. Accep
filtered, ndcdqucentaiedafde amde peoduet 1 -phengliAi(miflvprometivhiphemyd)-do
not adversely affect the therapeutic benefit of the
25 compound of fornula (1). Such excipient may be any

solid, liquid, sem-solid or, in the case of an
aer osol conposition, gaseous excipient that is
generally available to one of skill in the art Solid

phar maceuti cal excipients include starch, cellul ose,
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WO 2008/ 002583PCT/ US2007/ 014842 55 Conpr essed
. gases may be used to disperse a conmpound of this
invention in aerosol form Inert gases suitable for
wd SosodRskzpose are nitrogen, carbon di oxide, gtEus007/014842
QG her suitable pharmaceut gcal excipients and their
formul ati ons are described in Rem ngton's
Phar maceuti cal Sciences, edited by EE W Martin (Mck
Publ i shi ng Conpany, 518th ed., 1990). The
methyl)pingraring {10 he &SIfecimd) dorpikbwisomsed athouifusher puaifigation or can be
t I
purified t 1560 S il (A5 SR 1P ARSIl K i Gl
MS (Esbpmrlfgﬁtm/ﬁ Zeh % basis, fr om about 0.01-99. 99
W%l?gr{% &fg??g%m&% %@{X gxg 1%% 2 #S@gﬁﬁlug%rﬂétﬁyﬁp‘ﬁgﬂl)-
methyl)«ym%eel-ﬁﬂabrmmm)éphe@xldmpﬁhmpmrme Anéfld(Zbl vy,
bromopﬂctﬁ?l)ﬁﬁgﬁ@jiﬂgtﬂ gﬁ]{e?&?&t % fephfed€l of about 1-80 wt
The "conpounds o ﬁe present invention nmay
be used in conbination with one or nore other drugs
in the treatnent of diggasks®r conditions for which
conpounds_ of Present i nvention or the other drugs
Synily I%P,a“\ﬁéRh@Tmfth WhepdG-refuaramethyDiberydimathdnipengpane
together are safer or nore effective than either drug
al one. Such ot her drug( may be 15 adm nistered, by
a route and in an anou cqaamonl y used therefore,
cont enpor aneousl y or ugdntially with a conmpound of
the present invention. n a conmpound of the present
invention is used conterfporaneolsly with one or nore
ot her drugs, a pha"?‘ position in unit
dosage form cont ai i ot hé&r drugs and the
conpound of the present invention is preferred.
Fbmever t he conbination therapy may al so i ncl ude

RS TR A B BB 35 S 5 BEECR o i
added 1- axﬁmrmphem)aﬁbthﬁ)m(&xﬁmmmemymdnaam ng) @Mﬂgﬁ{cﬂﬁendﬂieated to

° | so, cont enpl at ed t hat in co I pat
100 °C sfp>177R Rk SRR RIBA R Vit D 1eBEE sl dREOER Y Ol 150
mL) and mﬁmﬁmﬂﬂs TfN4OE (pi{bmé,mt'l‘liemr@nia layexamk drhﬁ WlﬂhEiCO3 or
Na;S0;4, %&teﬁeaddh%ﬁggvls b éis 'Iﬂ@Xrl'ugg p%c gl%r\*r A rPuIrigﬁﬁ b%g§86 usmgrb-z()% 2N
NHy/Me@Hzzohuior it CERCLdo r@@slht txtbmsormttoumﬁézpﬂ @s 81 yirldentoilontS
hose that contain one or nore other
(ESIPOQ%??§39F%H?§@&§I s, in addition to a conpound of the
Usingganethpd) gignitar émthe synthesis HBRxBonethylo pheay i Btsifluoro-
slehA ﬁﬁpﬁ 0 enelo)
nmﬂwgphﬂ%gntlon notE%Lé @QQQ_Kﬁﬁe othggﬁ§§ dWﬁ%&ﬁ@§§Q%ﬂnd~
piperazing apd 3 Hghenpl ¢t ﬂmreme%})@whmeﬂw@p inpeazinspere poppared.
Li kewi se, conpounds of the present invention may be
used in conbination with 30 other drugs that are used
in the prevention, tr&&fefeeE control, anelioration,
Shnth€sI6£ dePbrRd j~[@h}h@$ylf1 @m&@ﬁ%ﬁﬁrl)ﬁﬁer@@ﬂ@tﬂ)}lﬁfﬁr&m—l -
for which conmpounds of e present i1 nvention
useful . Such other drudB25#a% be admi ni st ered, by a
route and in an anmount comonly used therefore,
cont enporaneously or sequentially with a conpound of
the present invention. Wien a conpound of the present
i nvention is used contenporaneously with one or nore
35 ot her drugs, a pharmaceutical conposition
contai ning such other drugs in addition to the WO
2008/ 002583PCT/ US2007/ 014842 56 conpound of the
present invention is preferred. Accordingly, the
phar maceuti cal conpositions of the present invention
al so include those that al so contain one or nore
ot her active ingredients, in addition to a conpound
of the present invention. The weight ratio of .. the
conmpound of the present invention to the second




5 depend upon the effective dose of each ingredient.
Cenerally, an effective dose of each will be used. In
one enbodi nent, the conmpound of the present invention
may be administered in conbingtion with anti -

Al zhei nmer' s agents, beta-secretase inhibitors,

gamma- secretase inhibitors, HM5 CoA reductase

i nhibitors, NSAID s includinggd buprofen, vitamn E
and 10 antl-anyI0|d anti bodi e /Eé:nother

enbodi ment, the conpound of eOp ent invention may
be adn1n|stered in conblnat n wth sedatives,
hypnoti es, antiol ytics, Li ychotics, antianxiety
~agents, cyclopyrrol ones, zopyrgd di nes,
pyr.azol opyri m di nes, m nor t anqui lj zers, nelatonin
agoni sts and ant agoni st&,xywe[ a1t 0Ref giFc agent s,

benzodi azepi nes, barbit ant agoni st s,
PDE10 ant agonists, and tfhe I|ke such as:

adi nazol arn, 15all obarbital, alonimd, rrazol.a
&rei s salwiand | (@hﬂwl(%ftyﬂm@meﬁwﬁg #mﬁhyl&*%%‘f"ﬁ& 0g 31
mmol) & h&t&ﬁéﬁ@&é@ mPERLEZERAHv-bRsT Eﬂﬁio%ﬂétﬁl@ (611AL] ZomaTwl)

opi on, busprione, butabarbital, al_bi t al
dr0pw1@faﬁum aieyringe s cEastion migHITe Was Stﬁéqdzﬂ 01' ¢ fnigy &id triethylamine

(11 mLh|>7§ LALED wak QAR ATLAL wak hQRAZEBATIh f&lo%@irbyotomczz The layers

orazepat e, chford|azepOX|de cloreth%&g
- were seffaraseds rﬁhﬂmﬁ(ﬂé layar gyagsxHacted yh &7 kb toAn %F‘HP'&WF% grganic

layers %gfé%% tg'bﬁﬁg REBe éﬂzbmhfgo?' RN eBR%AREted THAdrRIO s duct was |

ranlne oxepi n, estazolan1 "
purified bl d&@@rusy!g&l-go“»étl?é%atl bexanenisuns thetidgicorpouphif 1 & 67%

yield) eH Bf&%ﬁ%h’ﬁ%lt s?ﬁdlﬁeﬁ‘ 6h @éh&ﬁg fsyEar, ?B@%n)fﬂﬂ-t\’@?rﬁm(mﬁl)

osazepam glutethim hal azepam
éﬂﬁimﬁaﬁﬂngﬁgmol ‘hydroxyzine, impranmne, |ithium
‘ | orazopam | | ornetazepam protiline, nmecloqual one,
~ nel atoni n, nmephobarbital, -obamat e, net haqual one,

m dafl ur, m dazoki m nefazodone, ni sobamate,
nitrazopam nortriptyling, ~l anzapi ne, 25 oxazepam
par al dehyde, paroxetine,ﬁb t obarbital, perl api ne,
per phenazi ne, phenel zi ne, phenoburbltal prazepam .
pr onet hazi ne, propofaq DF %hE Ne, quazepam
gueti api ne, recl azepd done, rol etam de,
secobarbital, sertralt pFOC| one, temazoparn

t hi ori dazi ne, thlothlxene tracazol at e,
kanyl cypr omai ne, trazodone, triazolan] trepi pam

tFa e ofd- e e pEmeo o SRR ROy P BEHRE 0 & 5.3
mmol)Zh BEAGHIHHIO R0 BD) aze pdﬂeld mathylpﬁ-ummoaemaie @Ko snlt r$e3r m@fol) -
i nati ons t
dropw;g%%rg%ﬁgacupﬂ vas 3?}&88 %o tJrléelﬂg ar tultée(%eantnlLow Irlrlgilon added.
- After shierimifor b8 dows etirtithe mammc»rnms @hmdo with weies aap extragtadivig CTCl -
The or?grhg ga@' rs%ve‘?@j: binkg afs cﬁtwr op%rvﬁﬁ{ kurfle s NalP échhﬁ&? then dried over

or SUC as car

a or o .
Na,SOarnideiontaniraiedi Bee Guds Prgus) ‘E@rﬂ“&’%ﬁi ?as E@&#ﬂ%ﬂ -43% §tlyl acetate
or Oﬁzd%%@{ﬂ’ [HrelS hﬂeﬂgmzlta%h@ttﬁe fiad Edmpaadi(T DheRghesdy WS (ESL, pos.
beriz exol% rochloride, COMI 35 inhibitors such as
ion) ﬁ%%%é%ﬁ', MOA- B i nhi bitors, antioxidants, A2a
adanes mmlddes@ﬁnmb thé?yrmhﬁssgﬁmmbstyl 2:-K1‘b-|(phmr’]g$-étr1ﬂuoromethyl)

Phenyﬁlﬂet@asﬁ oA TS The MR B unB bR red,
startbuad 2, éﬂmhloﬂ@pbmd:)(wmyh@eﬂwbmP@ép!awl)aceta’fe

| étdite; | t
b2 %23 64%1%%12@5&%’1”&‘13@%@%62%5“3 A5t Ry b
i fer ety r«%br@n@pmnﬁﬁ@%x B%ﬁ PARE et pyldaceiaiss |
for exanple, alentenol hydrobron1de, bronDcrlptlne
nmesyl at e, fenol dopam nesyl ate, naxagol i de
hydrochl ori de and pergolide nmesylate. Lisuride and
pram pexol e are comonly used in a non-salt form

I n anot her enbodi nent, the conpound of the present




i nvention, but nmerely as being illustrative and
representative thereof Synthetic Exanpl es Reference A
Synt hesi s of : ‘

1- (cMor o( phenyl ) net hyl ) - 3- (é i fI uor onet hyDbenzene

To a solution of 3-(trifluoronethyDbenzhydrol (5 ni,
20 rrunol) in CH2C12 (10 nL) was added dropw se

thi onyl chloride (3 , ' ) at P. The. .reaction .

s T 2 B e U (Do BT R i Perazin-1-
yl)ace@RSUUM azeotropﬁd Wi-t:’l t ol uene 3nd dried under I

vacuumto give the title_conpoun . . 89% vi e .

iRy R romashen ) ORE BT Lgipt et [ Dacetate;

f gt Cinfid L@ ud¥SmeEST yDnd iRfazin-238)abetate; and

(Al%/{tI—l:llcﬁ:%;l.?p@r Qpﬁéﬁﬁgi(gglt he rre? Eglg%?ggy%)gcpﬂ bed gg)ove,
tert-butyl Ccldtbamalysmdpipesagit hyDresdatet r i f | uor onet hyl ) - benzene

was prepared. Reference B Synthesis of -

(3- br onophenyl ) ( phenyl ) net hanol . WO

20081002583PCT1US200710 BegorsndsF To a sol ution

%}fé" k ) fndp Ry (pHEniinmethybipedBH - Dacetate

ﬁg??gﬁgﬁ?%giﬁgrgﬁ[%%r oﬁyd?i%pe (%1')1% n{,)pg m’ml)@Ig 3

portionwi se at rt and the suspension was stirred at

rt for 1- 24 h. The reactionffwag diluted slowy with

wat er and extracted with C?Z%he .5 organic |ayer

was washed successively with ter, brine, dried over

Na2SO4, and concentrated #8~give the title conpound |

as oil (0.8-g, 79%, vvhid%}s; used in the next

reaction without further pyfification. M5 (ESL pos.

ion) mz: 247.1 (M OH), Usigng t he net hodol ogy

descri bed above, (2- phenyl ) net hanol, (4-

br omophenyl ) (phenyO ol , Rapd

pheny1(3-(trifluoronethyl)phenyQOret hanol were 10

prepared. Alternative synthesis To a solution
Methogl 3- bronobenzal dehyde (15.6 g, 84 mml) in TF1F (60

Nk a WalEH e 6Rd-RoRMp iR hyHeaghesihanoli{d Grigd2 nsodlid on

in_di et ther (18 ni, 101 mnel) dropwi :

SRRERILCH I (e DR T g

stirreciqg)r 1'831%, c@néﬁntﬂtéﬁed aﬁﬂh@c%edstbitém-ibngr_l lﬁ)ﬁ:{erﬁirh_l-yﬁaeﬁtate @Adhydraghloride
re, er I Qn ‘ure, was dal l.uLea W -

07 ke oS P Ee L SRR s

hours Jita?og g, ﬂ'%rr@ahc@iaﬁbsiaﬁ qgutewaﬁhm}aw tkd aﬁﬁguﬁedt\ae’ﬂi QELL,; . The organic
solution, then dried over 4, .and, concentra '
layers TS GBI ORI LS AT ] D) SR PR LNeE BRSO and
concerdEAN TRE Siudle PFoduct was purified by ISCO using 0-50% EtOAc in hexanes to give
1- (pheny1(3.-(trifjuoro hyl ).phenyl i-qerazi ne
the tiﬂE[‘D(‘o%uct 0.3( g,-?@%) %Idbﬁylér(ﬁgL D%S.)lgltl]) 7z %W&B%RP+23
PhS Byl £stdebdrlbe@ apEwRs, - bhenyd-Y @eirbmopheni I (bheng ymethyl)-
o 39.6 mol) in CH2013 (20 nL) was added t hi onyl o
piperagift loyafetaswasPepared-79. 3 mmmol ) dropwi se at P. After
Methol?e addition, the reaction was warmed to 40 C for 18
A, Th I i .
Using ?hesrget\l/lgg Eies\éﬁlsjede o? ?é%_ Bt%r? 21(2—(\?!1?6%%&3 ~(trifluoromethyl)phenyl)-
methyl)-piperazin-1-yl)acetate, the title compound was synthesized with F-((3-

bromophenyl)(phenyl)-methyl)piperazine (6.8 g, 21 mmol) and tert-butyt bromoacetate (3.3

mL, 21 mmol).

: . Reference G
Synthesis of (R) and (S)-methyl 2-(4-(pheny1(_3 ~(trifluoromethyl)phenyl)methyl)piperazin-1-
: yl)-acetate
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25 and the residue was dried under vacuum punp for 1

h. The residue was dissolved in CH3CN and added to a

sol ution of piperazine (13.7 g, 159 mmol) in CH3CN
ted to 100 C for 12 h. The sol vent

wo?ig&\//@gsﬁo the residue disgolved in CHC12 \(’i%?r/ﬁs%ﬂ)%)b?&u

and washed with IN NaCH (150 nlL). The organic |ayer

was dried with K2CO3 or Na2SO™4, filtered, and

concentrated. The crude product

1- (pheny1(3-(trifluoronethyl)phenyl)- WO

2008/ 002583PCT/ Ug2007/ 014842 60 ngt hyl ) pi per azi ne

(10.8 g, 85.0%rlk ) an oil was lised w thout further

purification or be purifiedfby ¥SCO fl ash

chr omat ogr aph ing 0-15% 2N rret hanol sol ution

in CH2C12. G ESL pos i on) z: 1321.1 (M+1).

Using a nmethodfSinilaf to the sghthesi§ of
1- (pheny1( g anet hy, F
met hyl ) - pi hzi F ang

1- 02- br onophenyl ) (phenyl ) net hyl ) pi perazi ne and 1-((3-
br onophenyl ) (phenyl) - met hyl ) pi perazi ne were prepared.

TB% Sfuﬁeﬁ 6f i‘%}:il@ﬂ)lgﬁ Elﬁnm(iﬂjrr}ethyl)phenylgtger:rﬂgl?&Ferazme 2.0 ﬁet

- 3- tritl
minol) mrg;apt):)pmpgﬁaqm WRE) addcd memjrld:)rraxlng)@clqu?ﬁt Eme 6 mmol) dropmse

at rt. The(rgacn()nxmg sﬁ%cmlr @o BEh S&ldNBethglamith (322mIT DY dnrhdl) SBSded.

After Stm.nns &ﬂ ritf(t;sh Q}WP")‘Y‘F@F ikt wes dilytpd Bith reteraps sxgaged with
CH;Cl,, (TRe Qor&mcﬁafer%e)coﬁi%c’ﬂe%ﬁﬁdtvﬂﬂﬂs@t&%d Nabp Eclﬂr@od" ﬂ%%xcd

concentrated under vacuum_ The residue was di ssol

ed
over Naz$Q4, @pg canrepiyaies. nihe gude predhetavaminurfiedbRERYD (15ing Onftq% ethyl
acetate OIT o9 PEBANCEtaledY EH B S0 Fivembithd ﬁ%oﬂeré@@%ﬂ% The

filtered, and con trated. The ¢ru duct was
enantiomgy Werp éﬁ’aff’;?eq W@gf 5“’6*"%%112 NS &ﬁ“‘fﬁ}e’ﬁiggff—f"é’&r‘ﬁ Ve Reaks
werecon@da&:luzthm()g%\ee the title conpound (2.00 g, 81%yield)
0S. 0335.1 (Mrl). 20Using

Tﬁégmisiﬁ‘ﬁkva]s-a(mgﬁyﬂﬁﬁ u{xib: faiithl aaACM 1200 flow control module, a
dual pup e GHOSINe SR TERDS R BSOS cotmn mpodule. acolimn selestion

valve and @ &olaerd control valve. The SFC was equipped with an Agilent 1100 photodiode

array g R ek st et S G T LB D SR BAPYRE ) BB Do
chhnolqgae(szﬂ. !!( ma@eny 119336(1(:1: toplsucgi@qmdnwo)lqs)m@wn@tdm?dtmi@e razi
amosPhé.%‘ (prﬁ en y ?l%ﬁ I;f% 1r iloﬁ ]Zﬁ%?“o%e’?‘%} %?'E)I%% %@% ?(]r;r‘g’? %ytlg )de éagglzclmnsépc
system. ThEGoBwgre 184d imbé )malrsea&\@ts Berger Mass Ve i 01 pnddiassldaay 4.0
SP1. The a%%%t:@éﬂépél:kekar S8 s Quirhtddor-3i (Rl %e&ﬁn%‘ghc%e

ringe. ereactlon m xture was stirréed
4.6mmx 150mina 157 nMiobileplese rousisigd ef§5%e cerbon doxidpgmeiih l)ner,bascl-

Total ﬂo?q%%ﬁtﬂvmso\%%qggg%%@% w%? 46"6 ol | owed by CH2C12.

'ayers weré& separ e aqueous | ayer was
MMQ-QCH and t he conbi ned organic |ayers

a 1
cornge ntrat ed. fr(%% Qc ru em%?g%éf%s}%z@%‘gﬁg;h yl)gheny Y
methyDpinstarip-OoBowsEteoitained showanyss ekenginia Soof methasol and 5 ml of

dmethoﬁ@fﬂ?zgﬁggg%ﬁ%ﬂiwﬁ al N hBAH) 4ART bF Q¥R ﬁﬁé?éft 3 through 0.45um

n s anding. M5 (ESI, pos. ion)
PTFE syyipgerfjlterpbefererinieetiony nt hesi s:

Instrumentation and Conditions for Prep SFC:
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To a solution of

1- (pheny1(3-(trifluoronethyl)phenyl)nethyl)Pi Perazi li

e (1.70 g, 5.3 mmol) in acetonitrile (20 nm.) was

Ogg gethyl 2-brompacetate (0.49 nL, 5 3 rg@ldsre07/014842
opmnse at rt. The react§on was stirred for 30 nm

and triethylamne (2.2 nL, 16 mmpl) added. After

stirring for 18 hours at rt the reaction was dil uted

with water and extracted with CH2Cl12 The organic

TheypeemrativeSFCOwh mBergardultiGiaediWhe caapaticatsarkrdiE Separator

coneot S e 90, £ R b e AT e

Solvent Btliydry Mwh, iset Bxtsion hydbealislat UV VarGHBOWavdegithe .. . _.

Detector: Qr?cs &%ﬁo%@%&lﬁ&& PuAi-ﬁ{ it e%{og)) B%x&&%va?

Mettler-'ggindth dgiccheh (NewtrkhDEY. The soﬁware in the purification was Berger SEC
f .
PronTo ‘%}é % D )ﬁ’? eg}{ 55% | I T QTR Y LQed wyege g Chiralcel QUM (Chiral

perazi n-1-ytlacetate,
Technolcmnsp 8l mois XV%O r £ pm) éldeart}ewcmplﬂdttygether Mobile phase consisted of

-~

liquid cagbcfnd'cﬁgxi%? gAf ?YI!%} (Al thhz)ge v}aQ yslo)n%{lg W% rQ{g‘ X%:S of
A: B. Takal (flbfn rhtc:hh@ﬁbmh’emy [Ovephed y&meinympEiaRecawern alowt @aB@L The

ter
above sa3ifl S o AR SRR P B FORBR ISP T Pt peck 08 g
the (S) isopBacad tteepcondbeiled D-ghisthel (R) isomer. MS (ESL pos. ion) m/z: 393.1
v+ 2-((R)-2-nethyl-4-(pheny1(3-(trifluoromnethyl)PhenyHre
“thyl)Pi Perazin-1- yHacetate; tert-butyl
24(R)-4- ((3-bronmophenyl) (phenyl) net hyl) - 2- net hyl pi Per

azin-1-371) acet at e; tertlg55ﬁ|
2-(4- gpheny1(4 (trifluoromet y?}phenyl)nethyl)plperaz
Synthgsis of @)1-Hebanahedrylahinettedpipergeipt L -yDacetic acid dihydrochloride
2- (4- benzhydryl pi perazi n-1-yeacetate. Reference F
Synthesis of tert-butyl
2- (44(3-bronmophenyl) (phenyenet hyl) pi per azi n- 1-yeacet a
te Method 1 To a S&ion of
(3- bromophenyl) (pheny thanol (0.64 g, 2 mMmol) in
di chl or oet hane (5 nT) dded thionyl chloride (0.4 .
m., 5 mvol) and the reéactfon wa tirred for 18 h,
concentrated and added .
pi perazin-1-yl -ace -ochloride (0.7 g, 2
nmol ) and DI FA (2 in aceonitrile (10 m)
After stirring for “¥8 at 100 C, the reaction
Stepl Was diluted with water and extracted with CH2C12 .

A b e b s (FHEreal PRAOTE) KOBE) 2 FREhot

piperaziq5oe ﬁig, &Daﬁpmﬂ)&n 2 ISUAE op MIIC tvanBSatgdist THOEQ uh&erl nucfdwave
Ac in hexan s,to he tit

lrradxatz%tl((}a g% {m a)ra§7 F}éarp&)-a c{ I%gﬁglb%gesn dp% W)’:s b?'littf:d 10

column dlcﬁﬂmﬂtograblw‘ 2‘3102, EtOAcRo GBt@AdI2Dg I\H‘Eg id 24D H bel0B0d Ueyive a

mixture tﬁ} rrggﬁlo OT_%iﬁg(g'if-i-Abgbr 3 t}ef,néé)g 1:8 rzra%g dtu(lg% )benzhydryl-.’z-
methylpipsiapige tab @ witte zolikl. dBisCnhixnad of lie tvwer protutttyvas directly used in the
:mmtmez (4- (pheny1(3-(trifluoromethyl)phenyl)-

I’methyl) pi perazi n-1-yDacetate, the title conpound was
Step 2 syntheS|zed with 143-

Rt bRV TR B b Bindnd o
benzhydﬂéﬁsnelhg@z;@r@ymi (HEQ g, bB83% Rymol) dn 25l neft MFDN was added rert-
buty! brﬁé&%ét%&%?@ é%f 2%2&):7 %&r{lbﬂ,%ﬁg@gﬁ] )ﬂr LBWJH&E&JP&%@?&(&M&%&%M ul,
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WO 2008/ 002583PCT/ US2007/ 014842 63 To a solution of
1- (phenyl1(3-(tdfl uoronet hyl) phenyl) et hyl) pi perazi ne
(2.0 g, 6 5 mol) in acetonitrile (20 nL) was added
wdBbhdobhsshr onobacetate (0.59 tril, 6 mmol) dr opwWEQo@io14s4a2

rt. The reaction was stirged for 30 mn. and
triethylamne (3.6 nL, 26 mmol) was added. After
stirring for 18 h at rt, the reaction m xture was
diluted with water and extracted with CH2Cl2. The

2759 nmol)g Jik cedctigm mixtwerwasctinded ated ovemnight dThe sdhutimt waseverprated

o e 3t RO o LR PR MR B8, Py o o

DCM/EsQgicriy] 1= 180308 hig IOﬂolﬂaa-emae éﬂdcnﬂum&ﬂibpnzla'd&iéte in

i methy]plﬁl@ﬁglzl %l? cgh¥eeasaa éHi&&ﬁé& &il Qlfld gg Q%r; b{gﬁ??Zﬁfb%nglygryl 809 .

I oners were separ at
methylpipérazitelt-vijpcatsitsassscolertess oibed bel ow and two peaks were

Sten 3 collected with -100% ee. Instrunentation and

tepd Conditions for Analytical SFC. The Analytical SFC
AnepdutionRE(HetertSReyLiZn(4t bepkhysirgr2-mefylpipgatipdyw Rasataledp 40 mg.

894 umo{iﬁﬁg Fgl :ﬁP oft 1 H2uigke F%ﬂ@{%{ L:ntfﬂi’éiﬂ{el &thich ﬁ-ﬁ@d) S th‘ed

I col um no um sel ection val ve and
at rt overgight.c e ¥dvant vias gwppmicdindners snsihe srsidys ates wrashedgpt of

ether to A0 LBRL( 4m&gl1mﬂtﬂmeﬂ%lﬁérﬁﬁ¥~1%5&6&@501%?1}9(1@)01@1‘0&& as a

ureflow to sanpler unit was a HIC

antes“‘ﬁi\LMLSe@ﬁlsT@éhﬁ@)'@éﬁ é%-') @A*‘W\t ers ZQ bench top single

THE 3SURRE BollBR:1dS PRES FrepBREEhy Yok Bedit g BSdMs@IHed in Example 1
pressure chem cal ionization (APO source was coupl ed

above. tg the anal ytical SFC 20 system The software used in

(S)@(@BM?&?I—E@&&@{)W?M&G ¥icid . dPby dasuiI RIS S MR ST,

he anal yti cal packed col um used was
pos. iomap(z: 35T Y- H (Chrial Technol ogi es, 4. 6nmx150nun,

(ﬁ)lz@-beMWy@snhaﬁﬂpmf&irst@@mc%%dmycbmaﬁmm(ﬁm,
:@(d g@(ﬁ ganol Total flow rate was 4.0nl/ m n, oven
pos. lmrl}t Rperadfit ¥  was 40C. Sanple Prep for Preparative SFC
bﬂi&hgﬁr}&(il-zrﬂ(l%ylfplﬁ)eﬁzn(-R)y:‘)a%ﬁ(aﬁ)d c;mﬁdiyd:hlonde MS (ESI,
4- nyl1l(3-(trifluoronethyDphenyl
pos. ‘on)ﬁ‘é}f ﬁ&g %am n-1-y1)-acetate obtai ned above, was
S @(R)-wp(bi sk¥t-Bhitth r cpheangd Infestingd - 3 aneth B piperazin- l-yl)propanoxc acid;

T LSOO A0 WAL i

$)F1-(@ 2-belbriloraphetlinoxhy!)-Aanethylpivetaziro h-yBprbpanoic acid;

OBy A0 e g i i

2f{ﬁdpaf‘hchlvmpﬁﬁﬁlmhﬂ)-%fcg‘mﬂhmimr@imlmfllaceﬁwid and

gﬁ?ﬁ Q%@%g@%‘%@ : Wgnt r oﬁﬂ%’c}ﬁ }ale@' o ag)l,d

dihydrochiaride and admfge}s%w@hydrmbwv@myﬂqmﬁr@mn@rﬂ ghc acid

o (MM.gyari abl e Wavel engt h.
dlhydm"_ﬁig’?@_g%@m fg&el 8‘]‘/@35 XLYBOOO Modul ar Di gi t al

Punp (injector). Equipnent was from
Example 2

Synthesis of 2-(4-(phenyl(3-(trifluoromethyl)phenylymethyl)piperazin-1-yi)acetic acid



5 Mettler-Tol edo Autochem (Newark, DE). The software
in the purification was Berger SEC PronTo
v1l.5.305.15. The preparative packed col um used were
two Chiral cel OM (Chiral %ﬁgnologies, 21 mm x 250
mm 5 pn) linearly coupl ed get her. Mbbil e phase
consisted of |iquid carbon dioxide (A and nethano
(B). The nethod was isocratgoc with a ratio of 92:8 of -
A: B. Total flowrate was 68_i nUrin. Oven and col umm
tenmperatures were about 4QC. he 10 above sanpl e was
i njected every 224 secon uring the isocratic run.
The first peak 0.8 g is_Ehei(S) i somer and the second
peak 04 g is the (1?) is r. MSF(ESI, pos. ion) nfz:
393.1 (M+l). Exanple 1 .
(S)-2-(4-benzhAryl- 2- Pn-1-yflacetic acid
di hydrochl ori de St WgFxture of
chl or odi phenyl et hane (404 ng, 1.993 nunol) and

Metho -(+)-2-nethyl - 20 piperazine (599 ng, 5980 lino in

m . of MeCN was heated at 140 C under nicrowave

iA detlm olar tfbmylsb(menyﬂﬁfe(tgﬂwr@met%)@ e pesthyypgperazin-1-
yhacet3fiTo Bl 29 Bihfh) ﬁ:fi?%;tﬁs Y15 89 RFhAY s LOSORUGITC for 6 h. The

ograp cto Et OAc/2M NH3 in MeO1
reaction nMiRAr@@ps t@ognwaeéami skmnaleaﬁociuﬁbpmr@%q dopys 2 rcglumn elutmg with

veort B JBSRE DGR TSR 44 B s e 4.1 »

59%). MH {18, ﬂasemm) m/z;r3éf9olf(1\t1hb) two products was directly
Meth ed in the 25 next step. Step 2 To a
L&A ution of a mixture of
(Apelirtibe nfythyy 2 2-(plemiyl(B tirjfnosemetbyRipheny gmethypiperazin- -1-
1-3- ) 20mL
souce TR Y ity L0 ML RLRREAR DRAE 7Py B et
was hea@86o 80 °CXo2DI. Adiet femofval ¢f@mb@nba}n 1 AuerddITessere. dye residue was

dllutedéwélg %%{%ﬁ%ﬂ&ﬁg 1 %ndztl%%lbextracted W11'1|11 CH,Cl,y. The

organit baet wanwashet wvith bvire, Stied o NeeSO+, asd é@lilﬂegmted 'ﬂFF@ crude

ol ut '
produd e e LGRS é%%?g}ﬂ%ﬂ&%ﬂeﬁ%g Ak the ide
compoand Q07 @, s@@@ﬂd}s M (ASI0pds0 jory) a0/ 379 l(@_wﬂ)er t - butyl

ot REUE Yokt A SRR bl Restublnai o)

methy])plﬁnbmtmkpgf)mnab}d}dpéé@h@ié as a colorless oil. Step .
r - .
2 QoD Pl B b Heburit] et scid MS (B, pos.fon
m/z: 3891 (884; pnol) in 3 nL of 1,4-dioxane and 1 nL of
t.rat | u .
APl S B 0 b S os o
m/z: 380¢ (Wegj due was crashed out of 10 ether to give

(%f%(é ﬁaﬁ& %@%g@%@ﬁ%@ﬁ gr‘yl;'{?é&? 2664 ggs (ESL, pos. ion)

m/z: 3790 ) Mei14zind325 ( I\/H-l)
2-(4-benzhydrylpiperazin-1-yl)acetic acid MS (ESL, pos. ion) m/z: 311.1 (M+1) were

prepared.

Using synthesis similar to the synthesis of 2-(4-(phenyl(3(trifluoromethyl)phenyl)-
methyl)piperazin-1-yl)acetic acid in Method B, (R)-2-(4-(phenyl(3-(trifluoromethyl)-
phenyl)methyl)piperazin~ -yDacetic acid MS (ESI, pos. ion) m/z: 379.1 (M+1 and (S)-2-(4-
(phenyl(3- (tr1ﬂuoromethyl)phenyl)methyl)plperazm- —yl)acetu: acid MS (ESI, pos. ion) m/z:
379.1 (M+1) were prepared.
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The foll ow ng conpounds were prepared by proceedi ng

as described in Exanple 1 above.

(S)-2-(4- benzhydryl-s-nethylpipera;in-l-ypacetie acid
W@kdﬂ%’/ﬁfz@é&hl oride; M5 (ESI, 15 pos. ion) nth:p32psmgrniessr

(R) 2 (4- benzhydryl- 3- nethylplpera2|n 1-ypacetic acid
di hydrochl oride; Ms (BSI, pos. ion) nak: 325 ( Mtl);
(R)-2-(4-benzhyciry1-2-nethylpiperazin-l-yDacetic
aci d di hydrochl oride; M5 (ES1, pos. ion) mz: 325
(M-1); .

20(5) - 2- ((R) - 4- ( bi s(4- ErF8PStheny! ) et hyt) - 3- net hyl pi
Panthasisof P~ pbapaopbeny XphehyDmethyDpiperazin-1-~yYacetic acid

- = (R)-24(R) -4~ (bi s(4-chl orophenyl ) net hyl ) - 2- net hyl pi per -—--—--

azi n-1-yl) propanoi c acid;

. (S)-24(R) - 4- (bi s(4- chlorop enypi net hyl) - 2- met hy1pi per
azin-1-yppropanoi c acid;

24(2R, 63)-4- (bi s(4- chl or phenycnethyl) 2,6-ditnethylp
i perazi n-1-ypacetic aci N

2- (4- (bis(4-chl orophen Qe hyl ) - 2, 2- di r net hyl pi per azi
n-1-yQacetic acid; and 2§ a mixture of

24( 2R, 55) - 4- benzhydry Byl pi per azi n- 1- yl)ace
tic acid di hydrochl
24(28 5R) - 21- benzhyd # met hyl pi perazi n- 1-yDace

'hisl %&xo%xo%é}y @L@@ g o8l )gtsdﬁ o%g:@xgﬁh)(ﬂﬁyl)hgﬂ%d)mpﬁazﬁ?’?
yDacetats {z agg gl {reioxanici(h Derlorreastegits b S selsting ki pidrlipane (30
mL, 823'rﬂm<].rl) Bfm&féd 1y @akcheraf HMBEIPRIAS A BRI THE Redtbion was stirred

at 50 °C ior(&h epchw@etaﬂfect vader yagwre (g (cyysis ergduphwpsigrrfmdder $X
column élﬂﬁ m%ﬁﬁ%ﬁ&l@@ 2R IgHg %Mmi Qolﬁt%n\%g{\%%@iﬂie &3dpound as a

s stirred at 60 . The reaction
Tacema‘?ﬁlxﬁ @%@s%ﬁ@ém‘)ﬁa@é}jﬂ% §89 He@’%*r)ude pr oduct
purified by SCX colum eluting with MeOH then 2N NH3
in MeOH solution to give the title conpound as a
racemate (4.8 g, 59% . Bvaepledt pos. ion) miz: 379.1
( theMBbhogs 4—&1§1Qﬂpldéﬂﬂ{fﬂp IBletiyhpiperazin-1-yhacetic acid
2-(4-(phenyl(3-(trifl oroqgh %i)Phenyl)nethyl)plperaz
in-1- yflacetate (O ) and 5N sodi um
hydroxide (0.1 nL, 4 nnDI) in MeOH (20 nmL) was heat ed
to 70 Cfor 1 h. After renovgl of solvent under
reduced pressure, the residuejwas diluted with water,
acidified to pH 4 wth IN HEL, @®nd then extracted
with CH2C12. The organic |ay was washed with brine,
dried over Na2504, and co cen r&tced. The crude

To a solution of zere-butyl 2-(4-((4-chlorophenyl)(phenyl)methyl)piperazin-1-
yDacetate (1.0 g, 2 minol) in dipxane (10 mL) was added 4N HC] solution in 1,4-dioxane (20
mL, 549 mmol) followed by concentrated HCI (1.0 mL, 27 mmol). The rcaction was stirred
at 50 °C for 6 h and concentrated under vacuum. The crude product was triturated with
EtQAc or diethyl ether, filtered, and dried to give the title compound (0.8 g, 77% yield). MS
(ES], pos, ion) m/z: 345.1 (M+-1-2HCI).



10

15

20

25

30

conpound (0.7 g, 84%yield). M5 (ESL pos. ion) ni/z:
379.1 (M+l). "‘Using synthesis simlar to the synthesis
of 2-(4-(phenyl(3(trifluoronethyl)phenyl)-

wdRbihhaRi perazin-1-yeacetic acid in Method I%Tmszoomusu
?4(63 bronDphenyI)(phenmﬂ)nethyl)P|Pera2|n 1- 3/ Bace

tlc acid Ms (ESI, pos. ion) mz: 389.1 (M);

2-(444- brom)phenyl ) (phenyEnet hyl ) Pi Perazi n- 1-yfl acet

c acid M5.(ESI, pos. ion) rn/z: 389.1 (M);

Usinigla (r@ﬁ@d@mmrdp dpsrynipesis ph &r{%(ﬁ%dﬂmpi,\ﬂhwbﬁlhazﬂhngﬂlsl)-

pxperazﬂﬁéﬁ%a%&ﬁ&a@&&% %@cﬁl@&e ﬁx@ Hév@ﬁlx OH{D?a ungtéd- 0 (M)

benz era |n- CetIC acid M5
HEED-4+ @romepl)en ﬁohelszllmgthrl&ﬁﬂir)w epqaep&of@eccug@cnb
dlhydméﬁ&ﬁcﬁ:elﬁ*s?aa§ ?_;b 3bn)lfzl D6 ?%’ML?
1¢3( me phen

(phe trlfluoro
&WI‘t)lﬂih -@enyllﬁ-&trilﬂaem h@nyi%nwlbmb@m- 1-yDacetic
acid dlh)(cm)c}ﬁoﬁ&e 10 QY Hos-ibhyrh/zk §§5 QW%’-H-ICI

) met hy ﬁggera2|n- acetic acid

EST,
2'p€515(( 1b@w5101rhezyl gl)d)n(qt,h-ﬂ)ma@gl -yhapgfic acid dihgrdrochlonde MS

81, ggagnméﬁg 4.1 Qi venewehhypphenypnet hyl ) pi Perazin-1lirl
8L po a?:ld@wBl)l g%é' ion) mz: 379.1 (Mrl) were

O H A N Z A KoL Okt SR ) SLLEAES SO0 L e

dihydrochlsaydd MSSESI, @bs. ion) m/z: 379.1 (M-+1)-2HC; were prepared. -
2- (44(3- bronnphenyl)(phenyChethyI)plpera2|n l-yl)atte

tic acid 5 Br To a solution of ten-butyl
2-(4-a3-bronnpheny|)(p@m@ﬂ@a&ﬂhyppiperazin-l-

cet . 4 ntn I oxane. (10, was, .

SyHRa0s O eGSRy Do DO s Y DRRRe acid
nmol ) foll owed by conﬁﬁw&&dﬂ@ﬂmwbl (2.0 m., 55
nuriol). The reaction was stirred at 50 C for 6 h and
concentrated under vacuum The crude product was
purified by SCX 10 colum efuting with methanol then
2N NH3 in MeOH solution t toe the title conpound as-
a racemate (1.62 g, 93% . M5 (EST, pos. ion) ntz:
389. 1 (M+). Ej 2HCH

F N F
AeasLy

Step 1

To a solution of 3,3'-bis(triflnoromethybenzophenone (11.4 g, 36 mmol) in MeOH
(50 mL) was added sodium borohydride ( 1..9 mi, 53 mmeol) portionwise atrt. The suspension
was stirred at rt for 24 h. The reaction was diluted slowly with water and extracted with
CH>Cl. The organic was washed sucecessively with water, brine, dried over Na;SO4, and
conecentrated to give bis(3-(trifluoromethyl)phenyl)methanol (10.8 g, 94% yield). The crude
oil was used in the next reaction without further purification.
Step 2

To a solution of bis(3-(irifluoromethyl)phenyhmethanol (1.1 g, 3.4 mimeol) in CH3:Cl
(10 mL) was added dropwise thionyl chloride (0.50 ml, 6.9 mmol) at rt. The reaction was
stirred at 50 °C for 4 h, concentrated under vacimum, azeotroped with toluene, and dried unde;
vacuum to give crude chlorobis(3-(trifluoromethyl)phenyl)methane. The crude chlorobis(3-

(trifiluoromethyl)-phenyl)methane was added to a solution of piperazine (0.81 ml, 10 mmol)
in acetonitrile {10 mL), heated o 100 °C for 18 h and concentrated under vacuum. The



Exanpl e 4 | Synt hesi s of

2- (44(4-cl alorophenyl) (phenyl ) net hyl ) pi perazi n- 1- yDac

etic acid 15di hydrochloride CI To a sol ution of

t en- but yl 69

2-(44(4-chl orophenyl ) (phenyOret hyl ) pi per azi n-1-

yeacetate (1.0 g, 2 m\bl) in dioxane (10 nL) was

added 4N HO solution in 1,4-dioxane (20 20 ni, 549
residumwtas jssélokd m@{dzcﬁy(ld@rmlemdazvaéhemm(u\l Na@H (156 mL). The

agt d
oranfTJRek e st SR PR 5l LA Shugaiato LRE 1 Splon
(tnﬂubn@nieﬂtyé}ﬁﬂnyﬂ)mhthﬁt)ﬁlﬁerazmedﬂm dryptie t(bie3-(tfiflperemethyDahenyl)-

methy, p(ee%én% ‘%ange ssogﬁ:sl in ﬁce?on%%.?@@% 185!%@11)‘);?% %}&h&{c@ate (0.55

mlL, 32&%@&35&3&@3&@({0%%4&&@1@31) was added diha golutipm s stirred

0_t.he s
for 4 I'E dmﬂt&ea vgfh Vg?tsrp RIS y}ft}'ha?tc‘eﬁe mf/i{ ?Iﬁlﬁ?]ﬁ Tl)le organic layer was washed with
samrawdm&niﬂ zbntidn ythacddddovar Neb S hymtt m#zmmt@tb Thp grude product was

puﬂﬁeé‘qt(y(%ﬁd]g E%%;thﬁenylln)h(‘ﬂo?‘lleSt st ﬂ_butyézr%t(hl MESI BSL, pos.

(trifluoimthid yplanglinethyDpipediziny dyDadutage (@J&6 WQ"/ESIeld)p

fon) my8 s OB R R e BsmSRonsd o s flescomparma Py prosestie =
describ@l inyixaiiphy 4abavel -y flacetic acid di hydrochl oride M5
(ESI, pos. ion) iniz: 393.1 (Mtl)-2HC,;
2- (4- ((2- bronophenyl ) ( phenyOret hyI ) pi per azi n-1-ypacet
i c aci d di hydr ochl ori de EBafhfs!§ pos ion) in/z:

sk O e A P ey e B IRy -y i 54 dibydroghloride
in-1-yl)acetic acid 10 di hydrochl ori de M5 (ESL pos
ion) I1*:.379.1 (Mtl)-2HC © were prepared.. Exanple 5
Synt hesi s of
2-(4-(bis(3-(frifluoronet ?Ehenyl)mst hyl)p| per azi n-
. 1-ypacetic acid di hydrot:)‘\l rl%t15 Step 1 To
a solution of 3,3 -bis( rljl uor onet hyl ) benzophenone
(11.4 g, 36 nmrnol) in ) ywas added sodi um
~ borohydride (1.9 n1 onw se at rt. The
suspen3|on

_ A mixture of fert-butyl 2-(4-((3 -bromophenyl)(phcnyl)methyl)pipe_ra;zin- 1-yDacetate
(0.31 g, 0.70 mmol), phenylboronic acid (0.085 g, 0.70 mmol), sodium carbonate
monohydrate (0.077 ml, 1.4 mmol), and tetrakis(triphenylphosphine)palladium (0) (0.80 g,
0.70 mmol) in dioxane (4 mL) and water (2 mL) was heated at 120 °C under microwave
irradiation for 20 min. The reaction was diluted with water and extracted with CH,Cl,. The
organic layer was washed with saturated NaCl solution, then dried over Na;SO4 and
concentrated. The crude product was pur1ﬁed by ISCO using 0-50 % EtOAc in hexanes to give
tert-butyl 2-(4-((3 -blphenyl)(phenyl)methyl)—plperazm-I-yl)acetate (0.28 g, 91% yield).
MS (ESI, pos. ion) m/z: 443.2 (M+1)- which was then converted to the title compound by '
proceeding as described in Example 4 above.

Proceeding as described in Example 6 above, but substituting tert-butyl 2-(4- ((3-
bromophenyl)(phenyl)methyl)p1perazm—1-yl)acetate with tert-butyl 2-((R)-2-methyl-4-((R)-

(3-bromophenyl)(phenyl)methyl)piperazin-1-yl)acetate and phenylboronic acid with
thien-2-ylboronic acid provided 2-tert-butyl ((R)~2-methy1—‘4-((R)-phenyl(3 -(thiophen-2-
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‘above,

20 was stirred at rt for 24 h. The reaction was

diluted slowly with water and extracted with CH2Cl12.

The organi ¢ was washed successively with water,
wohodsnesszdri ed over Na2SO4, and concent r at ed PCO/U3R200&014842

bi s(3-(trifluoronethyl)phenyOredi anol (10.8 g, 94%

yield). The crude oil was used in the next reaction

wi t hout further purification. Step 2 25To a sol ution

shphenyt o BTl -BEP VG i By Bt o g

phenyl(3-{thicphtl-2 GliphenydRndtRdP piprazi.- Bylymaki} aeiti ak tlesciibed in Example 4
reaction was stirred at 50 C for 4 h, concentrated

under vacuum azeotroped with toluene, and dried
Profrdding\sa dusembbd ngExansle dbove, but substituting tert-butyl 2-(4-((3-

eromepte g O U D L sor A RIEOATEL NS o FDE(c.

bromophdﬁ&ﬁ(pﬂﬂdﬁﬁiué@ybp@@ﬂaﬁhk I(Sﬁ)z(tfetam felr mtmg it(vaibBdhentiboilic acid,

) 30. i t h to 100C f.or .
2-mettyls Ry IbaR e AL AT PY BAUIGT ™ AL P B PUS i cid
provided wﬂsmﬂjds(&b)l-ﬂl-mhtmyi @@E@@b@h&@l)@l}m&bﬂxeﬂaﬁhﬁﬁemmh Ydcetate,

tet-buty! WS Fitrn G R E R e PR PR Dipthy By Perpain-1-

yhacetate{ tertithuby Qﬁl)@ﬁ‘l@ﬁiﬂ-‘*ﬂlﬁﬁ)ﬂw BHEEﬂWfplhpﬂ)ﬂM‘)’@heﬁﬁmcthuﬂe

I

{phenyljnbﬁmi}eﬁ@etaamex fyDa-‘Eeﬁamtgsp&s&exmmh)ch avede tanivetidddod (Bone-((R)-

biphenyl-4 93 8 '(?1 )-glil}?é&ﬂ)(ﬂ(ﬁ%eé %&1@/&%&@?3&8 dL[‘dngrh YRyi-a-(R)-
(2 -methwvbtpﬂnemﬂemn-pharm-magﬁhmeraayei Mieaseiinadial Ri-rmethyl-4-[(R)-
(3*-meihy S BIMEA 8 NaE. U119 Rine ied:0 1
v concentrat éd. ﬁce}l"é“rtd§ H% S “Was [ %éreclgfl ed%‘E """"" =
[(R)-(4"- mﬁhﬁ@lﬁlﬂsm%ﬂ%nb’hmh@x fm@er@:@ng rﬁdbatte@p @clléuteywectweiy, as
(

descnbed%tlrl ugﬁogr?r)gﬁyl ) - phenyf | net hyfl pi perazi n-|-yfl acet at

e (0.86 g, 50%yvyield). M5 (EST pos. ion) nilz: 503.1

(Mr1), which was thengconugried to the ti tle conpound

by proceedi ng as described in Exanpl e above,
Synthemgt Wﬁf}@g‘(gv{iéqﬂuoromethyl)phcnyl)methyl}-l?-methylpiperazm-1-

2- (443-bi phenyl) ( phenyjaddirtdayd ) pi perazi n-1-yflacetic
aci d di hydrochl ori de A m xture of tert-butyl

2-(443-br omphenyl)(ptﬁg‘pmst hyppi per azi n- 1-ypacet at e
B

(0.32 g, 0.70 nmol ), fporonic acid (0.085 g, O
70 mmol ), sodi um car bgpat e nonohydrate (0.077 m, 1 4
nmol ), and tetrakis( h‘ényl phosphi ne) pal I adi um (0)
(0.80 g, 0.70 nmol) !\CB

m.) was heated at 120

for 20 mn The react|_
extracted with NCK rgani c | ayer was washed
with saturated NaCl sol gfi, then dried over Na2SO4
and concentrated. The crude product was purified by
| SCO using 0-50 % Et0Ac in hexanes to give tert-butyl

Step! 2- (44(3-Dbi phenyl) (phenyl ) nmet hyl) - pi perazi n- 1- yeacet at

oot s bR RRR D B pRI ik Rsing = O

°C was adlisd proieesiingsfside semited.§ M IxXBHPp) 2 Amabakepwise and the

resulting Sg[]‘g’é’fq%?ﬁﬁ?s 3 Fg& tgé 6(3%5]? 'E}Zﬁr&’(‘%[‘g)l r?ux?urg ?v%\s/ %henkc):ﬂéd with aq.

NH,Cl, extiractend phémther( phdrdlwWitteliyd, Y@ eraN S0, ilaeel amtlevapdrated
tert-butyl 24(R)-2-nethyl-4-((R- -
(3- bromophenyl ) (phenyf | et hyl ) pi perazi n-1-yfl acetate
and phenyl boronic acid with thien-2- yI boroni c acid
provi ded 2-tert-butyl
((R) -2-net hyl -44(R) - pheny1(3-(thi ophen-2- WD
2008/ 002583PC1' 4152007/ 014842 70
yl) phenyl ) net hyl ) pi per azi n- 1-ypacet at e whi ch was
converted to 2-((R) -2-nethyl-44(R)-

i oxane (4 nL) and water (2
under m crowave irradiation
as_didryted Wi th water and
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pi perazi n-1-ypacetate, and tert-butyl
aR) - 2-net hyl- 4- ((R) - (4- (4- nmet hyl phenyl ) phenyl ) -
(pherryQret hyl ) - pi perazin-1-yDacet ate respectively,
wopbgdsgr € converted to [(R)-4-((R)- PCT/US2007/014842

bi phenyl4-yl - phenyl - net-hyiy) - 2- net hyl - pi perazi n-1-y1] -
acetic acid;[ (R -2-nethyl-4-[(R)-
(2' - net hyl - bi phenyl-4-y1)-phenyl - met hyl ] - pi perazin-|- .
yll-acetic acid;[ (R-2-methyl-4-[(R-

to dryness3 Coimmtrhelirerbaiobapirdt {860y Hexpireio\DCWMtetdnd & pilperazd RCM)

affortiEdFj( Eﬁ%ﬁj’h‘gfﬁ’gﬁ% PEH%HEI‘(*%‘"%’} E‘PL%’Q évnéli met hyl | - pi per az

in-1-yl]-acetic acid, respectively, as described in

B
was slowjy ydded theoipt thiopde k.62 nil- 20/Derwtl) andabé reshlting @plu@on was stirred
« oom il o7 13, Tk e MM kB G200 offene
and crude ydbldgﬂodpwlmgpﬂdﬁpﬁlw DriothiBecro@etiyDpenzoneTias figther dried under
high vach TRl BRSO SRS cact on m xtur & was

Step3 quenched with agq. NE4CL, extracted with ether, washed

A%H&g%?f gécmg‘r°t‘§£l°g’¥l‘%{d'fgg°§§%/'flszoo7/ b g:@z 7 Goet!

mmol) ag} (R 2smetbyipinerazing Gros-Ggraphl) it 3 o, ofﬂwész%iﬁemdwated at 90 °C
overnighPCM @K RAEwEs ehvapotafeditaehd XM radidr Wadubmitted to column

( 3- bronophen I) celopropl)methanol as a yellow oi| .
chromatcg@ay $S5i0poE tOAc/2M NH;3 in MeOH = 100:20) to give crude 2R)-1-

(cycmprcsbwqumﬁyolﬁé’mmﬂﬂeay e&gatiam%ptﬁ;seyéz) 3h@ngal witiéh Qs

nmol ) it was sl ow y added thionyl
d“"’cﬂy‘{?ﬁql@rffea‘éﬁ?HSZ m 20.8 mmol) and the resultl ng
Step 4 Sol ution was stlrred at roomtenperature for 1 h. The

To gisqiuiian gher A A 1-{eye e Y (BEEOL L ORE Nnd L  ethyty-2-
methylpiperbgilid (. r&f £, QXDSJ@ﬁfé@DMh psehinyt M&h}q ik fid déﬂrteﬁgibht}yld ) ben

__zen t her | under hi acuL use
bromoacfiiEga 76 2 ol R el et g 2205 m,
15.837 mindlp thmrzeéa:mﬁlmm@wab Berdrdal/at xt &e@ﬁig!ntf [The solueith wak beapprated

2. a - 2-methy! pi.perazine, (3.2
to drynes§ 48 55 s RSt Btogh e TR 2B e
hexane/EQ AL Fi 1§05, tcﬂme 19cb 1 8083 0Wmszietap gt Sl ( B)ré-(crdormopyl (3-

, 05| ' o 102,
(mﬂuorog?@@%ﬁ %W%%yl%%G H 1)%%%9 gg% Q%E) g%e( ¢rude
Step § (2R) - 1-

To tert-butyl 2-.((R)-4~(cyclopr0pyl(3—(tﬁﬂuoromethyl)pheny])methyl)-z-
methylpiperazin-1-yl)acetate (350 mg, 0.849 mumol) in 150 mL flask was added 3 mL of 37%
HC1 and the resulting solution was stirred at 50 °C for 3 h. After HPLC-MS showed

complete conversion, the solvent was evaporated to dryness under high vacuum to give 2-

((R)-4~{cyclopropyl(3-(trifluoromethyl)phenyl)methyl)-2-methylpiperazin-1-yDacetic acid
dihydrochloride (290 mg, 79.6% yield) as a white solid. MS (ESI, pos. ion) mv/z: 357 (M+1).

Proceeding as described in Example 7 above, but substituting cyclopropylmagnesium
bromide with thiophen-2-yhmagnesium bromide provided 2-((R)-2-methyl-4-(thiophen-2-
yl(3-(triflucromethyphenyl)methyl)piperazin-1-yl)acetic acid MS (ESI, pos. ion) m/z: 399
QVE+1).
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(cycl opropyl(3-(trifluoronethyfl phenyl)nethyl)-2-neth

yl pi perazine (3.15 g) which was 15directly used in

next step. Step 4 To a solution of crude
doksszCycl opropy1(3-(trifluoromethyfl pheny %@Eﬁ

Wé%}-ﬁgﬂ%ﬁwyl pi perazine (3.1%9, 105.6 mol) i né ni d&)um

of MeCN was added tert-butyl bronpacetate (2.046 m

:12.67 nunol’), followed by slow addition of _

triethylamrte (2.203 m, 2015.837 nunol). The

QF(QRQ:—Qi—MathM-(ﬂ;rophmB—ﬁ@i-quiﬂﬁbrameihgrl)pheewnmﬁiyl)piﬂamm-1-

(mﬂuordmethﬁmdwaﬁlﬁmﬂﬁwl)plpbﬁﬁm‘&lt-}d)ai:&ﬁ): 4o 4l ZI.-(IR.) 3&)18&191-@4(68&-

S TSR T —

flacetate as a colorless oil. Step 5 25To tert-butyl

24(R) -4- (cycl opropy1( 3L felguor onet hyf | phenyf | net hyl
)-2- et hyl pi perazin-1-y cetate (350 ng, 0.849 -
Symthiepis iof 24 4-qbin{d-dhlorokhamyd) reethid H2-Sx opiperhziB-A9y 1 paCt ticamd
the resulting solution was stirred at 50C for 3 h.
After HPLC- M5 showed conpl ete conversion, the sol vent
was evaporated to dryness uftler hi gh vacuumto give
2-
aR) - 4- (cycl opropy1(3-(trifi qu%hethyflphenyChethyl) 2
- met hyl pi per azi n- 1- yflac Fi id 30 di hydrochl oride
(290 ng, 79.6%yield) a te solid. M5 (ESL pos.
ion) mz: 357 (Mtl). N Proceedlng as descri bed
i n Exanpl e 7 above, _
cyclopropylnagne5|t
t hi ophen-2-yl mag 6
24(R) - 2- et hyl- 4- thlophen 2-

Step 1 y1(3 (trifluoromethyl)phenyl) net hyppi perazi n- I-ypacet

R R B  Bk e Cof il ks i vt

addéd piRdreRh-Rodd(BhY ang45 Qtrhino] HfeloRed Bt Biofttylirfine cmrpa; 219 )epbl) and

the resut P RSB P e Sl PR s gpvpaprated
to dryne:{stagnﬁfthmsﬂﬁetw’aykﬁbph_ﬁﬁyﬂ@ e401mah klnpptapeashy {S10.y DEdeta C

4(R) -2~ -4- ;- . -
e ot it it e aey e Ay e
white solidh- 1- yf| acetic acid diastereoners. 5 Exanple 8

. Synt hesi s of
Sep 2 2-(4-(bi s(4-chl orophenypnet hyl ) - 2- oxopi perazi n-1-ypac
Totgd hiivnd{@-(BisEHCENDphehyDmethyl)piperazin-2-one (180 mg, 537 pmol) in

10 mL of dry THF was added methyl 2-bromoacetate (60 ul, 644 pmol), followed by sodium
hydride, 60% dispersion in mineral oil {16 ul, 644 umol). Afier stirring ri overnight, the

solvent was evaporated to dryness and was directly submitted to column chromatography
(8103, hexane to hexane/EtOAc = 100:5 to 100:10 to 100:20 to 100:30) to give methyl 2-(4-
(bfs(4-chlorOphcnyl)mcthyl)-Q -oxopiperazin-1-ylacetate (160 mg) as a white solid.
Step3

To a solution of methyl 2-(4-(bis(4-chlorophenyl)methyl)-2-oxopiperazin- 1-yDacetate
{160 mg, 393 pmol) in THF/MeOH/H,0 = 5:5:1 (5.5 mL) was added lithium hydroxide
monohydrate (49.5 mg, 1.179 mmol) and the resulting solution was stirred overnight. The
solvent was evaporated, diluted with water, adjusted to pH = 5 with 10% HCI, extracted with
DCM, dried over Na;SOy, filtered and evaporated to dryness wnder high vacuum. The
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Cl 10 Step 1 To a solution of
chl or obi s(4-chl or ophenyOrnet hane (407 ng, 1.5 nunol)
in MeCN was added pi perazin-2-one (601 ng, 6.0 mol)
wo HobAyags by triethylamne (626 j.d, 4.5 mm?br/%@ﬂm%ﬁmz
resulting mxture was refl.yxed overni ght
cooling to rt, the solvent was evaporated to dryness
and the residue was submitted to col um
chr omat ogr aphy (5102, DCMto 15 DCM MeOH 100:5) to :
residue was/loaded its fldshodnhomno (Ri0nDOREHTYCM VP OFE: Il 00:2 t® hE: 10 to

100:15 tégﬁﬁ'tziﬁg%]o %? é—(%lg(ﬁ-cﬁéro&‘ien%)n@ﬂlyl)—Zwoxopzperazm—&}-yl)acetlc aclé

- (136 mghag pvbitd selid.or ophenypmet hyl ) pi per azi n-2-one (180 ny,

537 pnol) in 10 nL of dry THE was added net hyl
2-bronmoacetate (60 pi, 644 }Ino, followed by sodi um
20 hydri de, 60% di sper &xampler? m neral oil (16 A, 644

ey f i I el ' ' .
Syt (D P I b PR M BBy v 1
col um chr omat ogr aphy yD8e®i2 acidexane t o hexane/ Et 0Ac = '
. 100:5 to 100:10 to 100:20 to 100:30) to give nethyl
2-(4- ,
( bi s(4-chl or ophenyl ) netthyl ) - 2-'oxopi per azi n-1 - ypacet at
e (160 ng) as a white id. Step 3 25To a solution
of net hyl ,
2-(4- (bis(4-chl oropi[ Z’Omst hyl ) - 2- oxopi perazin- 1
-yl )acetate (160 ng, 3 pnol) in THF/ MeOH H20 =
5:5:1 (5.5 nL) was a ed I'ithium hydroxide
nonohydrate (49.& T 99 mmol ) and the resulting
sol ution was stil yght . The sol vent was
evapor at ed, diluted with wat 8% adj usted to pH = 5
with 10% HC1, extracted with D ie-d over Na2SO(4,
filtered and evaporated to drynes nder hi gh vacuum
The WD 2008/ 002583PCT/ US2007/ 014842 73 resi due was
| oaded onto flash colum (Si 02, DCMto DCM MeOH =
Stepl 100:5 to 100:10 to 100:15 to 100:20) to give

ol PGP BB SR o
piperazitg}ylJaeetitte (659 mg, 0.1 mmol, its preparation follows the general procedures of

Referenc)g ﬁ)Ri p%eﬂﬁ&t!ﬂ%le &341(38)mlp 'i] o1y Mrﬂo g ngﬁ%?%ﬂ i h{‘%{s

erazi n- | dyi acetl c
trihydrate (946 mg, 97 mmol) and

hlorobls(tnphenylphosphme)palIad1um(11) (21.0 mg,
0.030 mmol) was heated at 80 °C under N, atmosphere for 1 h. The residue was subjected to
flash chromatography (510, hexane fo hexane/EtOAc = 100:10 to 100:15 to 100:20) to give
tert-butyl 2—((R)—Z-methyl—f-l-((S)-pheny] (4-(2-phenylethynylyphenyl)methyl)-piperazin-1-
yDacetate (460 mg) as a yellow oil.

To a solution of tert-butyl 2-((R)-2-methyt-4-((S)-phenyl(4-(2-phenylethynyl)phenyl)-
methyl)piperazin-1-ybDacetate (320 mg, 0.666 mmol) in THF/MeOH/H,0 = 5:5:1 (5.5 mL)
was added lithium hydroxide monehydrate (279 mg, 6.658 mmol) and the resulting solution
was stirred overnight. The solvent was evaporated to dryness under high vacuum and the
residue was diluted with water, adjusted pH = 5, extracted with DCM, dried over NaxSQq,
filtered and evaporated to dryness. The residue was loaded onto flash column (SiO?%, DCM to
DCM/MeOH = 100:5 to 100:10 to 100:15 to 100:20) to give 2-(R)-2-methyl-4-((S)-
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A mxture of tert-butyl
2-((R)-44(9) - (4- brormphenyl)(phenyemet hyl ) - 2- met hyl pi
perazi n-1-ypacetate (459 ng, 0.1 nmol, its

wdiahaii on fol l ows the general pr ocedur €S P us2007/014842
cE{(]?erence G, 1-phenylethype (0.137 m, 1.249 narm(

tetrabutyl atmoniurn fluoride 15 tri hydrate (946 ny,

2.997 mmol ) and

di chl or obi s(t ri phenyl phosphi ne) pal | adi un{ii) (21.0
phenyl(ﬁ-!gz-pberg{ggh rhenid indiedipiebragin-3o/Bcefivaid QA0 mg) as a white
solid. atnosphere for | h. The residuée was subjected to

flash chromat ogra 8i 02, hexane to hexane/ Et 0Ac =

Bxygeeting a5 deswyibed ag@vel ofodlgwingrayimente pernyoihiesized: ‘

e S ol B & B L
Y])acet“b?qld ad Step 2 To a sol ution of tert-butyl

e

e el P A P M G b 1.
Yl)acetlmh in THF/ MeOH H20 5:5:1(5.5 nL) was added |ithium

hydr oxi de nmonohydrate (279 ng, 6.658 mmol) and the

resulting solution was stirred overnight. The sol vent

was evaporated to dPjHesieal FxaepleRi gh vacuum and the

25 residue was dil ut edﬁ%ﬁlglevpter adj usted pH = 5,

extracted wiith, DCM dried over Na2SO4, filtered and

evapor at ed CMW“%(Qlégin@%éS?%aded onto

Invitro:f | ash columm (Si 02, DCMto DCI\/!IvIeOH = 100:5 to

’ég% ?5]110%}8%% gi%%y %%&%%5180%? zy of tes Icompounds io inhibit the uptake of
glycine 2008/ m&&& /1. (S laténtal choriocarcinoma (J AR} oeﬂs

endogerY VP ITE B0 S5 s R 4P DT By Gee Ber g i sssay.

For uptaite agsayd) 4 Radetly eveldalfumid| io 96-/e oaigtat TscimBlating microplates

h
(amersiHBISSAES) tn REMY 1640 modivam coptaining 10%fefelboying seram e
presenceydf)pehiziliih 10K figyhgi pdndestragtbfiycib-(190 ha®E). Celld Gvesk plaﬁd at a

 densiy R R bbb b A it sttty 6, or

24h.  Exanpl es 10Exan‘p| e 1 Ayeine Tr ansporter 1 ((ulyT1)

R i L iy
30 pl of Ujptakledubier glzymmm 2 @GICT RVICas pQﬁMGVIgCM,DH) M

Hepes, <AL URRBATY AR OQE PR RAIPogR) Kt mi cHepab et (*C

glycine (19 enCli/efuisbl obih)nadatdin H&Qﬁh mﬁfer)t dil:fedESRak S Qe Padk@®ied to

cell s wer [tu in 96-well cytostar T
cach well 3 ¥ b 6] GHGORREIOB PGS BML (M eRaARPER JBem Ry for the
desired tRitvbsubfigQ-E e uigd 96Riofll Citoar Hidfed Qb cofiél BE aTRHEBHMN

d&he presence of pepicillin (100 ;1g/nil) and
(Packard)y Naprmspificiapiakect L o) Birsine ou fetetiaied it the @eFsarcef 10 uM
cold ALREIA9Y (Figafa)4 X 104 cells/well and'grown at 37 Cin a

hym di fied at nosphere of 5% CO2 for 20 24h. Cul ture
R VR ST B RHCd e th sagdate cpllesicd T thpAopCapntqmd

fitted w:ﬂﬁii%ubﬁ&ﬁﬁﬁfd?% ttcquaéhdﬁlusﬂi‘ H%ak&aééaigﬁ@m(t%@l%%my Base.

Th c[s\hla m[¥| g\‘}u rnM CaCl2 l\/g v
© SPecki GARRAVRAF f splﬂvwﬂsslhaﬁ%i%o Vil 195 1855 HoRabRid Opbjeromolr.
Iﬂh}fproﬂ-zﬁﬁlﬁb mo Phin@bf 4 ﬂeﬁ@seﬂﬁﬁ‘&l Hifntel B c&ﬁ:cﬁhﬁﬂ@f Formula (I} in
thi ptained fr rk|n El mer) diluted in Uptake buffer
SassaW§r3‘H e 8o %%Fé%wmel | to give a final
concentration of 5 plvl. Alter incubation at room
tenperature for the desired tine usually 1-2 h,
seal ed 96-wel |l Cytostar plates were counted on a -
TopCount (Packard). Nonspecific uptake of [14(C
gl yci ne was determned in the presence of 10 gMcold
ALX- 5407 (Sigma).
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| C50 curves were generated fromthe raw data
collected fromthe TopCount and 30 fitted with a

four - paranet er

w@iﬁ@é@@éﬁ t ool ,

(1)
2008
It I
37.6

In vivo assay:

Activity Base.
of this invention had an 450 val ue of
about 10 m cronol ar.

| ess than

| ogi stic equation using in-house data
The speci fi ¢ QampRAIB1812

I n approxi mate | Cso val ue
of a representative nunber of conpounds of Formula

in this assay is provided.in the Lahl e helow WO
6pd % 8 PECT (I 0pEP #4 §Ssotmdpdrd#  1|d6e (nM| Opd
c50(nM| Cpd # 150 (nl) 1 79. 1 30 0. 934Mg0 7/2 18
34.1718 855A 1 %

i 79.1 30 0.934 49 7.2

18 37.6 34 17.8 35A 1.5

20 1.51 38 .98 75 4,32

21 217 39 2.7 kg 41.1

24 3.94 43 2.14 78 4.8

79 1190 g2 2200 88 134

Male Sprague-Dawley rats (250-300 grams) were treated with GlyT1 inhibitor in

Table 1, compound 3, in 2% hydroxypropyl-methycelllulose and 1% tween 80 in water at

doses ranging between 1 and 100 mg/kg by oral gavage. Two hours after acute compound

administration, CSF was collected and subsequently analyzed for glycine content using
HPLC coupled to a finorescent detector (ESA inc, Chelmsford MA). Basal levels of glycine

in rat CSF were 0.5 ng/microliter of CSF or lower.

Formulation Examples

The following are representative pharmaceutical formulations containing a compound

of Formuta (I).

Tablet Formulation

The following ingredients are mixed intimately and pressed into single scored tablets.

Ingredient Quantity per tablet
mg
compound of this invention 400
cornstarch 50
croscarmellose sodium 25
lactose 120
magnesium stearate 5
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2015138098754322121739277741124394
48 2.14 78. 4.8 79 1190 82 2200 88 134

WO 2008/0602583 PCT/US2067/014842
76 )
~ Capsule Formulation
The following ingredients are mixed intimately and loaded into a hard-shell gelatin
capsule. -
Ingredient Quantity per capsule
me
compound of this invention 200
lactose spray dried 148
magnesium stearate 2
Injectable Formulation

Compound of the invention (e.g., compound 1} in 2% HPMC, 1% Tween 80 in DI
water, pH 2.2 with MSA, g.s. to at least 20 mg/mL

The foregoing invention has been described in some detail by way of illustration and
example, for purposes of clarity and understanding. it will be obvious to one of skill in the art
that changes and modifications may be practiced within the scope of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and
not restrictive. The scope of the invention should, therefore, be determined not with reference
to the above description, but should instead be determined with reference to the following
appended claims, along with the full scope of equivaients to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby
incorporated by reference in their entirety for all purposes to the same extent as if each

individual patent, patent application or publication were so individually denoted.



In vivo assay: 5Male Sprague-Dawl ey rats (250-300
grans) were treated with AyT | inhibitor in Table 1,
compound 3, in 2% hydroxypropyl - met hycel | | ul ose and
1% tween 80 in water at dose§7ranging bet ween 1 and
100 ng/ kg by oral gavage. Two hours after acute
cogpound aldm' ni stration, CSF was collected and
subsequent |y anal yzed for glycine content using HPLC
Whagtsfgrigebdt 0 a 1 uorescent detector (ESA inc, )

Chel nsf or Eﬁ; . levels of glycine 10 in rat CSF
L. vvergecré%fp%uﬁ%%?%ro |€Ibér of CSF or |ower. Fornul ation
Exanpl es The follow rf are representative

phar maceuti cal formul ati org_ice®®Pal ni ng a conpound of
Formula (I). 15 Tablet Fornufation The foll ow ng
ingredients are mxed i nkinm.e B and pressed into
single scored tablets. Ing ﬂ nt Quantity per tablet
20ng conpound of this inventjon400 cornstarch50
croscarrnel | ose sodi un25 25| pesosel20 magnesi um
stearate5 WD 2008/002583 §2007/ 014842 76 Capsul e

For mul ati on The fof'l owi hg ingredients are

m xed intimately and | oaded {Into a hard-shell gelatin
capsul e. IngredientQuantity per capsule

wherein:

nis an integer from 1 to 3;

R! and R? are independently selected from hydrogen, alkyl, haloalkyl, alkoxy,
haloalkoxy, aryl, heteroaryl, cycloalkyl, or heterocyclyl wherein the aforementioned rings are
optionally substituted with R?, R”, or R® independently selected from alkyl, halo, haloalkyl,
alkoxy, haloalkoxy, hydroxy, cyano, monosubstituted amino, or disubstituted amino; or

R! and R?, when attached to the same carbon atom, can combine to form cycloalkyl or |
monocyclic saturated heterocyclyl to give a spiro ring wherein the cycloalkyl or monocyclic
saturated heterocyclyl can be optionally substituted with R®, R®, or Rf independently selected
from alkyl, alkoxy, fluoro, fluoroalkyl, fluoroalkoxy, hydroxy, monosubstituted amino, or
disubstituted amino; or

R! and R?, when attached to carbon atoms 2 and 5 or 3 and 6 positions of the
piperazine ring, can combine to form —C;-Cs- alkylene chain wherein one of the carbon
atoms in the alkylene chain is optionally replaced by a ~NR-, -O-, -S(O)n;- (where R is
hydrogen or alkyl and n; is 0-2) and further wherein one or two hydrogen atoms in the alkylene
chain can be optionally substituted with one or two alkyl;

R3, R* and R? are independently hydrogen, alkyl, fluoro, or fluoroalkyl; and

" Ar' and A are independently aryl, heteroaryl, cycloalkyl, or heterocyclyl where each
of the aforementioned ring is optionally substituted with RE, R" or R’ where R® is alkyl, -C=C-
R® (where R is ary] or heteroaryl), halo, haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy,
amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl, éarboxy, alkoxycarbonyl,
hydroxyalkyl, alkoxyalkyl, aminoalkyl, hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy,
aminosulfonyl, aminocarbonyl, or acylamino and R" and R are independently selected from
alkyl, halo, haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted amino,
disubstituted amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl,

aminoalkyl, hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl,



Irig conpound of this invention200 | actose spray

dri ed148 magnesi um st ear at e274 nj ect abl e Fornul ati on

Compound of the invention (e.g., conmpound 1) in 2%

HPMC, 1% Tween 80 in DI 15 water, pH 2.2 with MSA,
acylgmo, drgl, héteﬂoﬁ@ﬁ,tcyﬂbaﬂ@/l o heterocyclylTleeré ﬂ?;eeag@mnt?g: or alicyclic ring in

e Lon ha n d k
R, ﬁ qnﬁﬁ{ cmné)ﬂ T)I(tgﬁ_é khblg R FH)ILI I? gxgigcélggtrg c& Qﬁfde}f‘f"ﬂ sQ%cted
fromu—ﬂldﬁ,r lﬁil@,l’hﬁloﬁﬁyl I}Ialoadldob(y,bcﬂk)dihm cumot akaneg amﬁn(}s lmdriosmbﬁlmted
rt. that chan nd . no fICtI
ammﬁr glé‘l‘ sEgte lﬂPnS“?ﬁgy§E@6’eca6 e Oggfﬁengi?@é hg’dmxr?@ )
alkoxls }@faﬁmﬁoalk)ﬂ Tgirdoyabiexy nadessutiody tahatod ey adroinesulfonyl,
es tlonlsmtendedto be illustrative and not

am”%"é@ ?IF 1§ FEY 12RO @ ope of the i nvention shoul d,
aphérﬁﬁ&cﬁftl@ﬂ%z adaeptaelte@mmmmm\ud@ﬁtﬂmtr ef erence to the

o OF CrePama I E PBuD i 3 S R R b heid, or 24

((4- cﬁlo%fgleﬁ\ﬂfm@hélﬁ@nféﬂﬂlﬁ)rﬁ aan-0fylpaeticsaldnt s to whi ch
cl al ns arfe; entitled. Al patents, patent

apyllei onERS BB ILYIEEY ons cited in this

appldication are hereby 25| ncorporat ed by reference in

t hej nfirety for tothes nt. as

| TR Land 1) 416 nAeReen gwé % flI‘O&BIb@P&Yi{ﬁEb%ﬁiﬁ alkoxy,
haloﬂk@éy' &@l 'h@férd’ﬁj’flecﬁﬂodlﬁﬂl Mﬂl@t@bdyﬂyd emotettthe afbfeMBiiioncd rings are

optioBRIYPHTed Wikt B (1) ORI S hHer A BAFY§ Paf loakyl

alkoﬁj,p hﬁoalkoxy, Préﬁ/o%? deyidRo, %&dsﬁﬁ%@lﬁﬁ@@ﬁﬁiﬂb}’ox&ﬁé@@ﬁﬁfbﬁ efrﬁXﬁb or
[ ogen, Hal oal k %rkjkoxy, hal oal kox aryl

PR By wher Yt<d Ky e SBpE REDER Sy ] COPBPOTHORREY tloalkylor
mo .«ﬁsﬁgeﬁ@ﬁﬁ%ﬂce nedrddvigs 1AEiQe BBEOAM hiiesllat b}fdll&@ﬂ:, Wirtfonocyclic

st b ey g e SFIRGR: PREISRRGTC o O rdcbpidat selectd
from TBRPSHORRYT fiit:6dn AsFLARYI, ﬂbo%hﬁdéﬁﬁtﬂyht&(?dm@iﬂsﬂ@sht@ﬂed amino, or
disubstituted amino; or ~
R! and R?, when attached to carbon atoms 2 and 5 or 3 and 6 positions of the
piperazine ring, can combine to form —C;-Cs- alkylene chain wherein one of the carbon
atoms in the alkylene chain is optionally replaced'by a-NR-, -O-, -S(O)n,- (where R is
hydrogen or alkyl and n is 0-2) and further wherein one or two hydrogen atoms in the alkylene
“chain can be optionally substituted with one or two alkyl; and
Ar! and Ar? are independently aryl, heteroar}ii, cycloalkyl, or heterocyclyl where each
of the aforementioned ring is optionally substituted with RE, R" or R'where R® is alkyl, halo,
haloalkyl, haloalkoxy, alkylthio, cyano, alkoxy, amino, monosubstituted amino, disubstituted
amino, sulfonyl, acyl, carboxy, alkoxycarbonyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
hydroxyalkoxy, alkoxyalkoxy, aminoalkoxy, aminosulfonyl, aminocarbonyl, or acylamino
and R" and R'are independently selected from alkyl, halo, haloalkyl, haloalkoxy, alkylthio, _

cyano, alkoxy, amino, monosubstituted amino, disubstituted amino, sulfonyl, acyl, carboxy,



RI and R2, when attached to the same carbon atom can
combi ne to form cycl oal kyl oY nmonocyclic saturated
het erocyclyl to give a spiro ring wherein the

cycl oal kyl or nonocyclic satur d heterqgcyclyl ca
alkoxyrarlspmel. @aéﬂowalkxlb@k%@ﬂ% ARRIPHE fff} OX Y% o AkoiAoxy,
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with %Vhﬁ ?raﬁ’tu%: bed. tirﬁleg@ﬁcp:ﬁﬂ aliefEg ?rofi‘lrﬂ(y'i’ 1o, haRatky haloalkoxy,

IOI’]SO t he eralne rrng, can corrblneto %
alkylthiGle @8e, zﬂkdoswl anmocmamsuw@tu@dr@ﬁém dgubstrated appen sulfonyl, acyl,

carbo:%; 9 'xlycpar i%ﬁ%}%{ﬁ@ﬁ(l‘: l%'ogyélﬁyloﬁ‘&fngﬂﬁﬂ % &r‘%ﬁﬂwﬁ%ﬁ@ by

ere drogén’ or al
alkox glicbxy, mmxﬂa]k)ma mdifiesattheyl, @mmogmhor@ﬂ@rcﬂcylta%nm y d r o gen

t I
3. Egg?(?rbﬂ?@g %ﬂl%}ﬁoﬁ g/%orr% Woa"&?% %}9 ngﬁbéﬂ?ﬁﬁ‘hjlf ¥elected from
hydrogéiﬂeﬂ@ndlelmtalkyl hﬂ@xp,dahqaﬂa:b@yhryl,fﬂe@m%ﬂ @rcloalkyl or heterocyciyl

B T e
%bsﬁ%@é&h@!ﬁ Rf IR, af R ﬁdﬁ}’mdaﬂbdgeiqcteg fragn eyl d.ml@L @10211(34 alkoxy,

b ut ed th I
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4. hﬁh@@élﬁyéundmﬁmhkbw?em Rﬂ/hﬁd}RQOa.re dydmgen.al koxy,
no t.1 tut a O
5 ? O?T?Pou“g 6§ EMB’;TJ *B/g[;g?m n de]gtgal‘rg E%C%b%ﬁeggv Qéﬂzaé’d from

| hydro Qéhd BIRXY, %hféfﬂkyl aldoaxyal H@dalkc&m pmsatlécg/t[hat a y@BU)Qtaiif Boepd R is
ﬁﬁ%‘ koxy, am noal koxy, am nosul fonyl, .
mhﬂ”ﬁﬁ? aB¥obnyl , or acyl ami no and Rh and R are

6. lof C3ahex teket Ehloaiﬁdydg,enhadl B? is@dkdal kyl

| nHepansian
7. haI oal koxy @2 gée%%.é] Wgere&%/ ?t }:é‘? X%acgreﬁin% 2&& SaIPF caern atom -
and ar@%bﬁlnbm‘éé Fccbﬂ:?fﬁb ,cy@lokxy sf’ﬂﬁdmﬂylsubdmydécbwh IRigyRe or Rf mdepenaenﬂy

VG TG I T e I

mnmoﬁ@%%%%%ﬂgfa?ﬁﬁﬁgrgete;og:yl cycloalkyl or .
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3. R U pA LG PO §7b e TAE (ot oies Lafgpn atom
and arf Emﬁbm‘éﬁ 't& fbr&rrﬁoﬂld&?@lﬁ’@maﬁtdd)heﬁeed)@iﬂyé dvhidhome apﬂggdally substituted
~al.o. ha| oal, L1 t hiQ,  CYANO. v 1 fusroalkoxy
mmm%ﬁxwm§JW%ﬁﬁ el ‘Mwmmmﬁwﬂw“~ o
hydm)ﬁmn%o ShikibRYAmMindCHl disetihnxyamabkoxycar bonyl ,

o, fproxyal kil Ghoxyaiol v am peal %prga%xg%%vmwm

3 and é‘glgﬁe&%f mﬂé’ La’u el‘%&u@‘}iﬂoaﬁﬂld‘@re @mbincaha faBrent-Coallkyene chain

ot p hat
Wheremqggygg’o @yd@gém%qog{s?lg) the %lo}\gllsgg c a&n can be optlona}tfy substituted with

one or &%ﬂﬁgnzhydrylplpera2|n I -yl)acetic aC|d or 2-(4-
I"'or ophenyl ) (phenyl) net per 1 acet|
atheicompare of dw@uﬁ arreif o R g ﬁhﬂ\ﬁr §EEd r

EMI Yubf t@t@& a@mfagom’ by ogen,
m@*ﬁéﬁ@aﬁgf%%|§bﬁﬂ@§8 oxy,&gal y,, ar
11, hEthwapqund of R{rercipR Rt gr 8@?&4‘1 eﬁ/h%r al’tdtfe are
it Sard, tdpRiahllysubttastcdtwitiere, W toh R’
hykogéﬂﬁ%gsnzﬁﬁg%?aﬁ&gﬁeﬁééﬁfﬁﬂ.ggﬁ Bgzd from al kyl
prowdhéhbleaﬁ@m@aﬁﬁym aIl‘ﬂ(B\x}B Othé] Ban RSy dr oxy, ~ cyano,
nonosubstituted am no, or disubstituted am no; or
RI and R2, when attached to the same carbon atom can
conbi ne to form cycl oal kyl or nonocyclic saturated
het erocy-clyi to give a spire, ring wherein the
cycl oal kyl or nonocyclic saturated heterocyclyl can
be optionally substituted wwth Rd, Re, or 12.1
i ndependently sel ected from al kyl, al koxy, fl uoro,
fluoroal kyl, fluoroal koxy, hydroxy, nonosubstituted
am no, or disubstituted am no; or R and R2,
when attached to carbon atonms 2 and 5 or 3 and 6



4. The conmpound of Claim 2 Ey@herer n R and R2 are
hydrogen. 5. The conpound of Claim2 wherein R and
R2 are i ndependent |y selected from hydrogen, alkyl,
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15. f?rger% % arer%ra%ﬁ?t\?rreg&gdﬁhef & ooat Vdre inhdropera RE is alkyl, Ar' is
opti on substituted,w 0
phenyj le@pelhd@%’ﬁmtyt@é?}’lgbgedl oF g{rr@;d%yll 5515%% flnoro, :
16, FHuoLaaldah of Elauanoghdonir!, Y, d{bki/andnmhm ugmgemma is phenyl

m no,. or di substituted am no. L
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orRi @toms 2 and 5 or 3 and 6 positions of the piperazine

ring, and are conbined to .form,C al kyl ene

17.  \ifler @inrpoonéobElaimad \HW@I@@%@HQ%@%C%%?% g @@Qﬁ

f alAdyi ssfﬂé@ébé_r{fp%ﬁ@ewhtﬂﬁe@iﬂ%n@heﬂevulbu‘vl ring is
hydrog Faorg“&"?dj.n‘ %Hgo%npohrnd of Jdaim2 whérein R, R2, _
op‘uonﬂSy smmmdvriﬂl are hydrogen and Arl and Ar2 are phenyl
s ghand; eac tigen w@léﬁﬁtﬁad'h gotbd.h Rs, Rh
R%R°Q rovﬁfﬁgﬁgﬁét o'néo?ﬁ Ig %#d negelon B3 nd 5. )
18. aT‘e: croydroogen;, Clahn -Fazwand% RE- d%em‘r?yjdrfe”ﬁenmoﬁwalikﬁ alkyt, Ar'is

phenyIF@% A% 153}6 eﬁ?argl arg 85%%%%11} 10RH HRRA rﬁlurbﬁ Bbﬂidﬂaﬁ? sibdthuted with

P OVI east onoo R2, and" R4 is
RE, R“ot-Rer t han hydrogen 80 12. The conpound of Claim?2
erein X o NETHER s al kyl
19. V\ﬁ % % are eny g(?r 08 ch] pher?yl IS
opti onaI |y substituted wthRs, “Rh or 12' . 13. The

conpound of C ai m 2 wher ei n\RI R2, R3, R4 and R5 are
hydrogen, Ari is phenyl ogr o]naliy substituted wth
Ry, Rh or R and Ar2 i & Igﬁl’ﬁyl 14. The conpound
of Claim2 wherein R3 angy@RS are hydrogen, R, R2,
and R4 are hydrogen or alkyl, Arl is phenyl
optionally substituted waf Z Rhor R and Ar2 is
cycl oal kyl provided at least one of RI, R2, and R4 is
where:ot her than hydrogen 15. The conpound of Caim 2

Rl ysiogen, R2 is alkyl,
% sﬁapfﬁe%‘“ dﬁﬁﬂhﬁ?%y su%;% uted with Rg, Rh or
%1@51@ AP 2reiisd @yﬁ{ﬂfﬁnﬁb lopknyl, &6h pibey] cogpoeptibrelly eibstifted with
,2 wherein R, R2, R3, R4 and RS are hydrogen, Ari is
RE R |Qhenyl and Ar is heteroaryl, and each phenyl and
heheroar.yl | Yikgiahs tdikdstye sicichibolsl, or
whe f{ aag)}{ hai#qﬁlﬁl'ﬂc%d %damy, % ve Bk WchibolRg s OF

e corrpound of aim?2 erein R3

alLoxyB&’baﬁﬂ hydrogen R, R2, and R4 are hydrogen or
al kyI Arl en and Ar2is ete and
20 ckdeqmenys ohR R eresrwherrngw s EOR g
substltuted with Rilg, Rh or provi ded at Ieast one
of R, R2, and R4 is other lqt/haﬁ hydrogen 10 LO. The/
conpound of C-hri ixhcrei , and R5 are

heteroaryl, and each phenyl jand heteroaryl ring is
optionally substituted witk Rs, Rh or R. 19. The
conpound of C aim 2 wherei the ggonmpound has the

structure: _ k/

hydrogen, P.2 is al kyl, j{; phenyl and Ar2 is



<C®2hlr -12 -R) A'v---Ar2 where: . Rl and R2 are

i ndependent|y hydrogen or alkyl; and Arl and Ar2 are

i ndependent |y phenyl eac 1pheny| ring is optionally
o. SUbsti ' 311\%9( Qhd R atwapsEcRg 3-podtideybf, the phenyl ring
R7is %Pﬁ Mlh%]gﬁgﬁnk kﬁia oaI oxy, al kylthio, alkoxy,
andtt&lsquémelhnmmyflai’“b}rlsaﬁ)koxycarbonyl 20. The conmpound of

c 8 hiBasshé wedorre: CO 2H
21. T%eggmﬂounel{@so a@ﬁl&{} ‘%F@@gﬁﬁog?ﬁw as@b hal oal koxy

and is attached to t -p03|t|on of 't he phenyl ring

and the stereochem try at *Cis (R). 21.The conpound

of Claim?2 V\/nerel esconmpound h € structure:

CO2H wher e and Rh are inde ependent |y

hydr ogen, al kyl hal oal kyl, oN hal oal koxy.

77. The conpound of a| m 2 V\herel n tlhe cwpound of

Formula (1) has ‘fgll Wi gﬂﬂctures CO H
Rh

(b}
where R® and R” are independently hydrogen, alkyl, halo, haloalkyl, or haloalkoxy.
22. . The compound of Claim 2 wherein the compound of Formu}a_' {I) has one of the

foilowing structures: ,
CO,H ACH I/COEH

@ .,

—_ i —
<
"1y
Z{?_—\Z
-

o ) ]
CC,H

/ \*R1

2 ,\rl\]/

where R! is hydrogen of methyl and R" is cyano, heteroaryl or phenyl, each ring
optiénally substituted with alkyl and R? is alkyl, halo, haloalkyl, or haloalkoxy.

23.  The com-pound of Claim 22 wherein RE is located at the 3-position of the pheny] ring

and the stereochemistry at *Cis (R).

24. A compound selected from a group consisting of:
(R)—Z-(4-(phenyl(3-(triﬂudromethyl)pheﬁyl)methyl)piperazin—1-yl)acetic acid;
2-(4-((3 —bromophenyl)(phenyl)methyl)piperazin—14y1)acetic acid;
2-(4-(phenyl(3 -(triﬂuoromethyl)phenyl)methyi)piperazin-1 -yDacetic acid;



acid;

acid;

Rg I I[I ; R Rg !l (c) O (a) (b) (d) wher e
Rl is hydrogen or nethyl and Rh is cyano, heteroaryl
or phenyl, each ring optionally substituted with

al kyl and Rg is al kyl, halo, j;al oal kyl, or

hal oal koxy. 23. The corrpound8 f daim22 wherein Rg
is located at the 3-position of the phenyl ring and
the stereochem stry at *Cis (R) 24. A conpound

Sei LB %- cﬂﬁ:l‘ﬂm@h@ﬁ}m{? 5?;051 Yhe@izin-1 -yl)acetic a01d
@ %nél4 §y$qy§@ e(%ﬁgfi (%glina yﬂp en% Mlﬂ)gpp%lr"alz 1i- — e}ﬁ% acRi
2 1%({4bjr&ﬁﬁpmwmﬂepﬂ¢nyﬂllymphyk)ﬂ -Pacatic neill; ypacet i
2- AR S T PR R A 85
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2-(4-((3-biphenyl)(phenyl)methyl)piperazin-1-yl)acetic acid;
(S)-2-(4-((4-bromophenyl)(phenyl)methyl)piperazin-1-yl)acetic acid;
(R)-2-(4-((4-bromophenyl)(phenyl)methyl)piperazin-1-yl)acetic acid;
(5)-2-(4~((3-bromophenyl)(phenyl)methyl)piperazin-1-yl)acetic acid;
(R)-2-(4-((3-bromophenyl)(phenyl)methyl)piperazin-1-yl)acetic acid;
2-((R)-2-methyl-4-(phenyl(3 —(triﬂuor;)methjfl)phenyl)methyl)piperazin-1 -yDacetic

2-((R)-4-((3- bromophenyi)(phenyl)methyl)~2imethylpiperazin-l-yl)_acetic acid;

(R)-2- (4-benzhydry1—2 -methylpiperazin-1-yl)acetic acid;

2-((R)-4-((R)-(3- iodophenyl)(phenyl)methyl) -2-methylpiperazin-1 yl)acetlc acid;
2-((R)-4-((R)-(3-bromophenyl)(phenyl)methyl)-2-methylpiperazin-1-yl)acetic acid;
2-((R)-4-((S)-(3-bromophenyl)(phenyl)methyl)-2-methylpiperazin-1-yl)acetic acid;
2-((R)-2-methyl-4-[(biphenyl-3-yl)(phenyl)ymethyl]-piperazin-1-yl)-acetic acid;
2-((R)-2-methyl-4—((S)—phenyl(3-(triﬂuoromethyl)phenyl)methyi)piperazin-1—yl)acetic

2-((R)-2-methyl-4-((R)-phenyl(3-(trifluoromethyl)phenyl)methyl)piperazin-1-yl)acetic

acid;

2-((R)-4-((4—chloropheny1)(phenyl)methyl)-Z—methylpiperazin- 1-yl)acetic acid;
2-((R)-2-methyl-4-[(biphenyl-4-yi)}(phenyl)methyl |-piperazin-1-yl)-acetic acid,
2-((R)-4-((4-bromophenyl)(phenyl)methyl)-2-methylpiperazin-1-yl)acetic acid,
2-((R)-4-((4-cyanophenyl}(phenyl)methyl)-2-methylpiperazin-1-yl)acetic acid;
2-((R)-4-((3-chlorophenyl)(phenyl)methyl)-2 -methylpiperazin-1-yl)acetic acid,
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2-((R)-4-((S)-(2-bromophenyl)(pheny)methyl)-2-methylpiperazin-1-yl)acetic acid;
2-((R)-4-((R)-(2-bromophenyl) (phenyl)meﬁhyl)—Z—methylpiperazin—1 -yl)acetic acid;
2-((R)-2-methyl-4-((R)-phenyl(m-tolyl)methyl)piperazin-1-yl)acetic acid;
2-((R)-4-((R)~(3-isopropylphenyl)(phenyl)methyl)-2-methylpiperazin-1-yl)acetic acid;



acid;

acid;

acid;

acid;

ylaceti
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2- (443, 5-di chlorophenyl) (phenyl) net hyl) pi perazi n-1-ye
acetic acid;
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cetic
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cetic acid;
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3 (g ﬁl ?(zbf‘i&mﬂ{éﬁw@éﬂﬁ%ﬁ%}mﬁhyﬂhﬁpg;e@mwy@apmcawd;

acet1 c ‘acl

@Rxﬂﬁzﬂmetbsérﬂzf{ﬁﬁpy@yi@rféqiﬂk}crramﬁ@pé&)phelwlw&%}%ﬁmn-1-

- yhacet G J?_IR
@ 44(R) - &3 |odophenyl)(phen anthyH%nahﬁﬁnp aﬁnéh

Er(&2)- Mtbcl)ﬁa &h-ipbemd( d(trifluoromethoxy)phenyl)
2964 - 44(R) - (3-br onopheny1) ( phenyenet hyl) 2- met hy 1pi
perazin-1-yl)acetic acid; 2-

{@)Mﬁwm@ﬂh@ﬁ@@hﬁyhﬂﬁmyg :i)m"lehv& 9%135@2512}1},4] agetic amd

UK SR R 2 gt (g iy pheny ety piperesin 11

acetic a@®l;n- 1-y1l) - aceti c aci d;

Gt LRSSt amamins.

acetic 24(R) - 2- net hy1-4- ((R) - pheny1(3- (tri fl uoronet hyl ) pheny

r' ) : .Wmlﬂﬁf@f'fi" r]’\"%t; ﬁ%ﬂh«'nﬁg,ll -4-yD)phenyDmethyl]-piperazin-1-y1]-

Z4z-chio thy1)™-2- net hyIpi pera

opheny1) tpHeny

acetlcamd; 1- ypacet| c acid;

acid:
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yi)aceﬁg@f%) 2- mst hyl 4- ((R) - phenyl (mtol yeret hyl ) pi perazi n-

yeaceti c acid;
2 ((R) 44(R) - (3-1i sopropyl phenyl) (phenyl ) et hyl ) - 2- net
hyl pi perazi n-1-yeacetic acid; on
24(R) - 44( 4-f1 uorophenyl) (phenyl ) net hyl) - 2- met hyl Pi per
azi n-1l-ypacetic acid;
24(R) - 44( 3-fl uorophenyl) (phenyl) net hyl) - 2- met hyl pi per
azin4d-yl)acetic acid; 24(R)-2-nmethyl-4-((R)-phenyl(3



acetic acid; [ (R-2-methyl-4-[(R-(3 "' -nethyl-
[ (bi phenyl-4-y1) (phenyl)nethylj -PiPerazin- 1 -yll-
acetic acid; [ (R 2 nethyl 4
[ (R)-(4'-nethyl-kbi phenyl-4- gﬁil)(phenyl ) met hyl | - Pi pera
zin-l-ylk acetic acid,
2-((R)-44(8)-(2, 4-di fI uor ophenyl ) (phenyl ) net hyl ) - 2- e
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24D R ARl (2, (@dpﬁdnvmmﬁ&m plostyypyEtenyDnety hpiphrazin-1-
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| PEY)AZi40hehz Ny dr-ACR bricthydsi Eéhazm 1-yl)acetic acid;
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ngSQét | &)Tsz@-lﬂdlorophenyl)mgt%y 25mgtlhn'ﬁ3t1]_:l)qe¥a£n Ii)%%étlrgz a]éld
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Dacet
SR S —
Daceti c aci d;
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22 gc%%p%y@@%*aﬁwbm@mpwnmnmym methyyspaetine -

deceﬂv(iﬂid(%m%@‘f@tﬁaﬁfluor onet hyl ) phenyl ) net hyl ) - 1, 4- di
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accept salt thereof 25, ﬁ d from
(B b byl e Bvaro g CRECRYF BRSPS AP BR P
v! agl a. ci d
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27.  didhpidroattutedl gempapition comprsing a compound of’any o laims 1-26 ora
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24(R) - 4- (cyclopropyl(S (téd umgptnethypphenycnethyl)
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phar maceutical |y accept afvé e%ﬁlplent 28. Use of a
conmpound of Formula (1): RS(B4CC2H

wherein:

n is an integer from 1 fo 3;

R! and R? are independéntly selected from hydrogen, alkyl, haloalkyl, alkoxy,
haloalkoxy, aryl, heteroaryl, cycloalkyl, or heterocyclyl wherein the aforementioned rings are
optionally substituted with R? R®. or R® independently selected from alkyl, halo, haloalkyl,

alkoxy, haloalkoxy, hydroxy, cyano, monosubstituted amino, or disubstituted amino; or



wherein: nis an integer from1l to 3; R and R2
are independently selected from hydrogen, al kyl,
hal oal kyl , al koxy, hal oal koxy, aryl, heteroaryl,
cycl oal kyl, or heterocyclyl erein the

af orenentioned rings are optionally substituted with
Ra, Rb, or Re independently selected from al kyl,

hal o, hal oal kyl, al koxy, hal oal koxy, hydroxy, cyano,
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disutiRlifRa %gxéfﬂfoﬁffp b&bqaédf%, alRB% d}ﬂ%ﬁﬂg?pﬁ droxyalkyl, alkoxyalkyl,

am noc ony| or dcylam no an

re ] .
aminppiiiplp &xidrenyaoxse AkexEdk 1o ﬁma}qawoxygwgplaosqkfgpﬂawocarbonﬂ

acyl&ﬁ]ﬁhgairﬁoﬁé/tero% Ydyiclafeyl, Cdf@l@féroc@l:ﬂ??%&iere&fﬁ ﬂ@maﬁc or a.hcyclic ring in
nosubst it ut am no, di SUPSEJ t U¥ ed m no,

RS, R’:\@?ﬂ R’ isctsionsly g}bﬁt@‘g@&e@gﬂ;ﬁbﬁy R opiidwhi Wependentﬂz selected

ﬁ'omaa!llg)@% lh\fﬂoval H&Rﬁhl&&‘k b, aleWei @y ahd %m{)xy,aélﬁﬁﬁ}’lﬁbm&b!sntuted
am’noa n1nosu fonyl, am nocar bonyl,

amingy @subsh@tt aaing) sulfopy), a@rlkwboxds alk@xeagiopy XR%EQJEYI

alkok b onaﬂ{i?&élfsiyloﬁ?ﬁl)k%ﬁyc al[{b)ggﬂkd?( R%Irlmgﬁ'l_k@ﬁfj afindsailfonyl,

ubstituted Wt h are
aminpptbgrtcTcy iR exma@aamwﬁ\ltéﬂaﬂéy fpccepigbls SaHafh%s‘anna mixture of a

compRth@ 3k Einﬂula ﬁg E.Mh b %Qrmﬂ&%ll%’ abdepiable ANtAGeof, and a

nonosubst i t ut am no, disubs ed am no, sulfonyl, '
pharmasgutical b asesptabla ckeiRiFabingbe manuﬁaymf‘o%@h@maceutwal composition for

treanﬁg’llén 1 a?i ¢ataiOh P ﬁﬁijﬂfﬁﬂ)m OPGQ"IQ)&'}é@épI&Q)iM a pﬁﬁé’tﬁx yal koxy,

oxy, am hosul fonyl, “am-nocar bonyl,
29. acYbaefv emnpond of pawphitie SUdims2- 2@0%@@&«“&#@ cgmppund of any of the

Clauhyf @%%d an hm&hﬂé@g%ﬁcﬁ)tmgmgf afi®h ?Hélﬁiaﬁéﬁncﬁﬂfj

har maceut 1 cal abl e salt thereo

accemthldp eucipien wethe maa@faéw%ﬁ sphagmpeRugagl coppopigon for treating a disease
t?ﬁ@ [ conposition for

frea Hi?%gﬁﬁs%?ég QEH?F E%g%a§ﬁlnhlbltlon of GlyTl

30. reE@ﬁM@mfﬂﬁmalb%@ﬂE%ﬂmQEZQmﬁ@gﬁmﬁﬂsﬁdééﬁﬁ@ﬁﬁﬁ of " any
of the Clains 2-26 or a m xture of a conmpound of any
of the Clains 2-26 and a pharnmaceutically acceptable
salt thereof, and a pharmaceutically acceptable
exci pient in the manufacture of a pharmaceutica
conposition for treating a disease treatable by
inhibition of GlyTl receptor in a patient. 30. The
use of Claim28 or 29 wherein the disease is



36. A conpound which is
24( R1- 2-net hyl-4- (t Rl - pheny8(3- trill uorom ethyl | ph

erni 1 ethy Ilpiperazin- |I -yllacetic acid.
31.  The use of Claim 30 wherein the disease is cognitive disorder associated with
Schizophrenia.

32. The compound of Claim 2 wherein RY R? R*and R’ are hydrogen, R? is hydrogen or
methyl and Ar' and Ar? are independently phenyl, each ring optionally substituted with R® or

R" where RE and R" are independently methyl, fluoro, trifluoromethyl, trifluoromethoxy or

2,2, 2-trifluoroethoxy.

33. A compound which is: |
(R)-2-(4~(phenyl(3 ~(triflnoromethyl)phenylymethyl)piperazin-1-ylacetic acid; ora
pharmaceutically acceptable salt thereof. -

34. A compound which is:
(R)-2-(4-benzhydryl-2-methylpiperazin-1-yl)acetic acid; or a pharmaceutically acceptable salt

thereof.

35. A compound which is: _

7 2—((R)—2—meﬂ1y1~4—((R)-phenyl(m-tolyl)methyl}piperazin—1-yl)acetic acid; or a
pharmaceutically acceptable salt thereof. |

36. A compound which is 2-((R)-2-methyi-4-((R)-phenyl(3-

trifluoromethyl)phenvhmethylpiperazin-1-yDacetic acid.



