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There remains a need for inproved neuroprotective

conpounds and nethods for the treatnent of
womzwpopaEshol ogi es that have reduced toxicity. PEI/US2008/068843

particular there is a need for inproved treatnents

for neuropathic pain, inflammatory pain, stroke,

traumatic brain injury, global ischem a, hypoxia,
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adm ni st.eri ng ga‘ﬁound to a host in need thereof are
neug %?Iﬁ@&ve%‘lé’ﬁ"élaﬁ grdetSonpounds is of Formula I, or a

pharmaceutically acceptable salt, ester, prodrug or

derivative ther ecs‘UMMAFly(WTﬁﬁ:Rﬁ%)rrdN (CR5R6) p\ Ar2 Z

(L)k Ar X NRY Forrmula | wherein:

NMDA receptor antagonists of Formula [, 11, 11T, TV and V are provided, as well as

compositions and methods of use of these compounds in the treatment or prophylaxis of
neuropathic pain, stroke, traumatic brain injury, epilepsy, and neurologic events or
neurodegeneration resulting from NMDA receptor activation. In particular, the compounds

described herein are useful as neuroprotective agents. In one embodiment, the compounds,



each L is independently Cl-C6 al kyl, C-C6 al koxy,
C(=0-(C -C6)-al kyl, Cl-C6 hal oal kyl, hydroxy,
WO bwwdoes43Thl oro, brono, iodo, nitro, or cyano;POF/US2008/068843
groups may be taken together wth Ari to form a
di oxol ane ring or a cyclobutane ring; k =0, 1, 2, 3,
4 or 5; each Ari and Ar 2 is independently aryl or
corﬁl%%ﬁBﬁ’saefnﬂlmethom b ulefPORthe thehmfeht & dedlopatBic pgi% @ﬂ)mpounds
nyl; X is a bond, NR1 or 0O; each EZl
deSFlefééléWH’ear‘i? plyo pyefutin msveatlwmeur@zg@eraaw@rwtle%? W@BPaamson s,
Alz"ﬁ&ﬁleiﬁé’ |Hun9ﬁgtor@ chdhd, &S %ﬁ@ off€r ﬂﬁ%ﬁ@geﬁ%@&%ﬁd&@mﬁ&@%% the
mbered ring; each and R4 1S i ndependent| y H,
art @lhe@@ﬁpaww to tretmeg tamgMDA@:eeempr ETRgogB¥s- al kyl , -

ko, 1t LA AT g

enhREEA USROG 81 Ol@&laxﬁsue haxihg 2ovBwthin-reauH pREduahe pFEoldgcal
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stat@-Bhileplitus, Me@Gbp£iBic phikyin)lam@atoNHG{E Ghronié phis, AstuldR6REntia or
.NR SQ2(C1-C6 al kyl), NRBC(O NR6R7, NRBC(S)NR6R7,
gli SO(Cl-C6 al kyl), NR8-dihydrothiazole, or
NRgn@hbgﬂbqlmﬂ%gpey&ml Eﬁiild%elﬁﬁﬁclgtocﬁiﬁgsnl&%lagm leheﬁ%dsi (/&‘O
I ndependent H a or 12 ara or
treqigenkpr propisdas olnsurspathieypip ystiake RPN brap 1YY; ik, and
oth& R u IR NRnts G%Qdé%?}gﬁtl&{ 1%51@11@' frefm NV )A‘%&e@oﬂc&vaﬁmn
NR9 NRI O NR9 O NR9 NR1O Ar2 /SAO Ar \ /SAO NR9
corgjiisigrgdminjierngiarrompoyndo rhost ar recd fereof pig@peilsdnyhgyeipithe
congouﬁ& is 8f Mﬁmlaqr&}la@ﬁlﬂma’c&tféﬁw ﬁbébtﬁ)’f@s‘ag' &%Ptp?odrﬁé orRBvative
been found that certain aryl “substitutions enhance
theegefi vity and safety of tri-cyclic substituted anmi ne
NMDA recept or antagoni st conpounds by decreasing
secondary effects such as hERG bi ndi ng and al
adrener gi ¢ regept or a@@R*RYL| on. (CR°R®), Ar2

(L) Art
Formula I
wherein:
each L is independently C;-Cs alkyl, C-Cs alkoxy, C(=0)-(C-Ce)-alkyl, C;-C¢ haloalkyl,
hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L groups may be taken together
with Ar' to form: a dioxolane ring or a cyclobutane ring;
k=0,1,2,3,40r5;
each Ar' and Ar’ is independently aryl or heteroaryl;
W is a bond, C,-C4 alkyl, or C,-C,4 alkenyl;
X is a bond, NR! or O;
cach R' and R%is independently H, C;-Cg alkyl, C,-Cg alkenyl or C¢-Cy, aralkyl; or
R' and R? can be taken together to form a 5-8 membered ring;
each R and R* is independently H, C;-Cs alkyl, C;-Cs alkoxy, C(=0)~(C;-Cq)-alkyl, C;-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R*is C=0;



Thus, in certain enbodi nents, conpounds,

phar maceuti cal conpositions and net hods of treatnent
W@eroopoapby | axi s of neuropathic pain, stroke, tPEUISINE068843

brain injury, epilepsy, and other neurologic events

or neurodegeneration resulting from NVDA receptor

activation are provided conprising admnistering a
n=00pppad to a host in need thereof are provided

erein . the conmpound is of Fornula

eaC}alRala%%el@ﬂnd@wnﬂymb(&é&pt%@ﬂl@l $ats, 311@§Y e(F( Obﬁ%ld@q)lekYbrcl -Cs
halga?lg}}lvl%fo\!& ﬁd?)% @f%ro ﬁromW ioflo, nWo ¥r cy3hé or CRORTYROVr C=CH,;
eérein B ected fromthe group consisting of- 9
MD 2009/006437 PCT/USZ 8/068843 0 -NN -N-NN -N
N and W is a bond or &4 alkyl; W is Cl-C4 al kyl,
a-c h roxyal kyl Crﬂbééh% aIkyI or C(=0-C1-C4
OY%W%WP4N (CR%gbeP@@Fed fron1£pﬁ_ﬂd 0, S, CH2 and N
Y ié¥ boddS 028, s@%@%'éﬂﬁ ﬁ‘ﬂ{ W(C iéﬂ?ﬁé oHlIhW o Omit' c or

nonar onat’i ¢ 1oa |onallg i ncl ude
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AL B0 PR SO L TS
mdﬂwﬂémdmdbﬁhKya&ehsdkédzmnﬁuibt Cl-C6 al kyl or Ce6-Cl2

aral kyl ; or Z' are taken together and sel ect ed
fromthe gf’%? conS|strﬁ§¥ R Ar Grﬁﬁx >0 Ar
N 1-~ N N"aN R RR R ANAT_ an R\rfno
aembadjgment , SAR? s subsTiNREd by (L YkiRwher e~pReach L'
i s independent|y C’-c6 al kyl, Cl-C6 al koxy,
IoaIkyI geikaryl, R10
yW

drsaxy, ?Qfalkyl L 0- AAr Yl |- SH, -8-/al yl, -S &afy
h i trd\or ;

Af] uorB, € 0, odo,
\\\gRﬁups OK?NE% i enh?bgéth 0 wi {P~ngd to fO\ThNRg
di oxol ane 'ring or a cyclobutane ring; and k' =1, 2,
3.4NBI° 5, In cetni n_gnbodi nents, the conpounds are
auased §8f the,gféixxgﬁﬁ of neuropat hic
~. L o ~. % Yo
NR , or NR ; wherein R” and R'? are each independently H, C;-Cg

alkyl, aralkyl.

In certain embodiments, it has been found that certain aryl substitutions enhance

activity and safety of tri-cyclic substituted amine NMDA receptor antagonist compounds by
decreasing secondary effects such as hERG binding and a1 adrenergic receptor activation.
Thus, in certain embodiments, compounds, pharmaceutical compositions and methods of
treatment or prophylaxis of neuropathic pain, stroke, traumatic brain injury, epilepsy, and
other neurologic events or neurodegeneration resulting from NMDA receptor activation are
provided comprising administering a compound to a host in need thereof are provided,
wherein the compound is of Formula V, or a pharmaceutically acceptable salt, ester, prodrug

or derivative thereof:

Ar W' B’ W Y Ar’ z
Formula V

wherein B’ is selected from the group consisting of:



pain, stroke, traumatic brain injury, epilepsy, other

neur ol ogi ¢ events or neurodegeneration resulting from
WORMON0v@EEEpPt or acti vation, Parkinson's di seasePCT/US2008/068843

Al zhei nmer' s di sease, Huntington's chorea, ALS, and

ot her neur odegenerati ve conditions known to the art to

be responsive to treatnent using NVDA receptor
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havi ng | ower -t han-normal pH The acidic environnment

generated by ischemc tissue during stroke or by
wW@rhwenodssorders is harnessed as a switch to aRCT/ust088/068843

the neuroprotective agents described herein. In this

way side effects are mnimzed in unaffected tissue

since drug at these sites are less active. 11 WO
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0, 1 100, 20 a and

Str%ﬁggy %éermr%qus HRCSGpS f(W“gB@ aﬁﬁ@telt@?)ne”’f@’r%tﬁﬁwf Géems

des&@edmdred0Qn tHN wPOsi@dfedQre rthifinditEin ueRQEHI AB Ik Sincé Mg at

| C50 val ue of the conpound at pH about 7.6 is 0.01 to
thesggites are less active.
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M 0. 01

to9t M 0. 01t 08t M 0. 01t o7t M 0. 01t 06t M 0. 01t o5pM 0. 01t 04P
WOA0090064337 PCT/US2008/068843

to3tM 0. 01t o2t M 0. 01t o1t M O. O5t o7t M 0. 05t o6t M 0. 05t o5P

MO0.05to0 4M 0.05t03 tM 0. 05t02tM 0.05t0 1

tMO.05t00.5 tMO. 1to7t M 0. 1to6tM 12 WD 2009/ 006437

PCT/n%ﬁZ@Ql&/ QRRRAARntDthd compound is pH sensitive. In specific embodiments,
t o5 0.1t04.M 0.1t 063. M 0. 1t02. M 0. 1t01. M 0. 1t 00. 5. M 0

the cqmpgyng ex}w‘pltsga potengy boagt M at fpast@, gt least B anemt 4,| 4 leagt S &tl lpast 6,
at 19Jst 1, Q?E%t 8 ”I% adie Qttléast Id1 §t IE&FP?W‘Q le%&'}'() RitleR c&nﬁaﬁ‘ﬁﬂg (PheQEso at

val ues at pH pH 6.9 between 1 and

ph}@lomamvelﬁlsah@msd@@%smi pérh@ 616@50 %pb}ﬁd)Hiﬁbq at@l&hﬁﬂ)) In

0 0Qp0 0
im0 90 g 390 8104 900N A0 18 o
60% Oﬁpre&@ iia mdardt0O]unGOviznad phOOt isA0ffemug @02 st@tke oardatdO,
con(anogo and 100. In certain other enbodi nents, the

npound exhibits a ratio below 10, or below 5, or 4,
3 Iﬁ ot erﬁbocﬁiﬂﬂpﬂhmdsnpolﬁmt lmlaa I(Eso value nélesrthmﬂ]i()rmmat apH of

nd har ut | ¢ ti on
abof PR IR Ot SRR e SRR e T B oT R e 0
at atlpraciadbIt®. O rIalaﬁothﬁJeuibydlrrﬁﬁ)ﬂ, the QSMpOLﬂlﬂClhas a)ifl])?,({value of less than 10
eur jCc events or urod neratign resulting
iRy S 1 T re e AR e s s ISt fgn 10
uMeat BRgtolédicansad id HiRreadbdigncaO RRUMPII hE0idMds@vaiue @les@ithan 10
harmaceutically acceptable salt, ester, prodrug or

fisgased R%& t hereof are provided: 1 / W (CR3R4)n\
(Cﬁﬁ%ﬁé Bhbd¥iBeré, thé tdsgvﬁﬁeaftmo&pxufm s omfri@n@um 0.01

each L is independent | al k -Cb6 al My
(o STSICH T (5 1y ORI 1M 0 e o Kipl S KMa Ry I 0.1 (o 3
uMhM@ﬁ Qc?(z’pM“ @'()"Illtckng 00s @J’/LM 09bko 6 Pvab Y ko 5 1, @R)Xltc%4 UM,

l'uoro, chloro, bronp, iodo, nitro, “or cyano;
0. Oﬁt%ﬁr oMpe Of’rﬁ)y2 B, 0.8k emi 1 M@0 ey 0.5V OArt 7widL {00k ten 1M, 0.1 to 5
fi cy a R
DO 5 A UL 38 g . v
0.3wéd.er 6drtyD.2 uNwainé they rigomnef, thaGICs G lah kyH 7.61to @6@4for the

coffiiT Kl 1o, 2 eSO et S Ao v o
IO(hr al kyI or Rl and R2 can be taken together to forma

5 SRR S B E T Bk EERGTL it oo
to Qh@/[p(a{)ky)l 8 uMy(OiODDOW ulfl @or @,6 gYil @0 Do i1 tood@Vi, 0. 01 to 3
DY 9o 0L GYAN0L O (GRIRA 5 G01 (13 Y0.2009( 006437,
0.05 to 3 uM, 0.05 to 2 uM, 0.05 to 1 uM, 0.05 to0 0.5 uM, 0.1 to 7 uM, 0.1 to 6 uM, 0.1t0 5
uM, 0.1 to 4 uM, 0.1 to 3 uM, 0.1 to 2 uM, 0.1 to 1 uM, 0.1 t0 0.5 uM, 0.1 to 0.4 uM, 0.1 to
0.3 uM, or 0.1 to 0.2 uM, and the ratio of the 1Cs values at pH 7.6 to pH 6.9 for the
compound is between 1 and 100, 2 and 100, 3 and 100, 4 and 100, 5 and 100, 6 and 100, 7
and 100, 8 and 100, 9 and 100, 10 and 100, 15 and 100, 20 and 100, 25 and 100, 30 and 100,
40 and 100, 50 and 100, 60 and 100, 70 and 100, 80 and 100, or 90 and 100.

In other embodiments, the 1Csy value of the compound at pH about 7.6 is 0.01 to 10
uM, 0.01 to 9 uM, 0.01 to 8 uM, 0.01 to 7 uM, 0.01 to 6 uM, 0.01 to 5 uM, 0.01 to 4 uM,
0.01 to 3 uM, 0.01 to 2 uM, 0.01 to 1 uM, 0.05 to 7 uM, 0.05 to 6 uM, 0.05 to 5 uM, 0.05 to
4 uM, 0.05 to 3 uM, 0.05 to 2 uM, 0.05 to 1 uM, 0.05 t0 0.5 uM, 0.1 to 7 uM, 0.1 to 6 uM,
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n =1 2, 3 or 4; each R5 and R6 is independently H,

Cl-C6 alkyl, C-C6 al koxy, C(=0-(C -C6)-al kyl, Cl-C6
whi00adddyt , hydroxy, fluoro, chloro, bronp, i oRGI/US2008/068843

nitro, or cyano; or CRR6 is C=Oor C=CH2; 0 ~-O -N

or wherein -NR2- (CR5R6)p- can be CHz_ . Y is a bond,

0, S, SO S, CH, NH N(ClCGaIkyI) or NHC(=O); Z
0.1185 (M, ONRG R MW@Q M d))u NRBCO DrNRERRA, 0.1 10 0.4

NRBC( S) NR6R7, 'NRBC( za” y 0) Fﬁ °
nMNRRE 11D Ry o Rilde 842euM, qqmn @f %freémh?ﬁ@alew Be cofpRguad n
exh@cﬁﬁla B of iR 115§aﬂpii75@%@%@%ﬂ$éeﬂl"'nd o, %n@h(ﬁy h and

or C6-Cl2 aral ;
100a¢ 2071405 5 rmd 1 0QRO andREOONRNd JQQRE @nd N1 9 amg @00103@1121 1[519215 and
2 /
100“58?@ 1‘6’8, ﬁ%ﬂdwﬁg@?d%\/ﬁ?e. nN@sb\'ﬁi‘fﬂ 1@5@%@’ 1@0 78an100, 80
andi iWepédent 00, Ihce@in @Ber caiblogimentsy the kyrhpouhd e@p@tsmfra@o below
nt theFornuIaIvvhenXisabond,YisO
10.§FRAG 3o 4531?;% Z i's not NR8SO2(CLl-C6 alkyl); and
V\,hen Xis 0, -NR2 (CR5R6)p- is not -NHC(=O-. In one
C enbodj ment, when Y is NHC(=O), Z is not OH or
° %E(Cl-OG alkyl). In one subenbodi ment, when R1
Foamga®R2 are taken together to forma 5-8 nenbered ring

sothat R4) " -NR1- (CR3R4)ri NR2- | - R2
Apong %‘nﬁgﬁgwq‘?&?@? rRpprm (Cﬁutﬁﬁo%OH’QPSItl%tﬁ k’i‘&&rﬂgé’loﬂse‘?ﬁ

tredﬂﬂﬁ&ﬁ oRBropdaxiPofakgropakie Paih 0GRk @fauih@id WEIMiGus; &ilepsy, and

menbered ring so that - (CR3R4)n -N N- NR1- (CR3R4)r|
othigsUrojQgicrey s or navrnggqﬁlsﬁatlwﬂ g from NYHRA &eAsRAaT 3psiMptiony
coﬂlﬁlsmg:hdmhﬁstﬁfﬁl%tt@ﬁﬁos@ bRl IRRLS a Hrhoufld of ForANRINGT

ment, X is a bond. In a particular

phagmpssRslly Aessptablxsalis eerpRdrug r flasivativerbergpfareprovided:

both H and Wis C2 alkenyl. In certain enbodi nents, X

is not a bond. 14 WD 2009/ 006437 PCT/ US2008/ 068843 In

part| cul a N\Qh::bodl °RY) i s _pRBR]L py ri dylAr
r| mi d| r),y‘l} & /pi

NR?

ForMULA T

wherein:
each L is independently C;-Cs alkyl, C;-C¢ alkoxy, C(=0)-(C;-Ce)-alkyl, C;-Cs haloalkyl,
alkaryl, hydroxy, -O-alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro,
or cyano; or two L groups may be taken together with Ar' to form: a dioxolane ring or a
cyclobutane ring;
k=0,1,2,3,40r5;
each Ar' and Ar’ is independently aryl or heteroaryl;
W is a bond, C,-C4 alkyl, or C,-C,4 alkenyl;
X is a bond, NR! or O;
each R! and R? is independently H, C;-Cg alkyl, C,-Cg alkenyl or C¢-Cy, aralkyl; or

R' and R? can be taken together to form a 5-8 membered ring;
each R and R* is independently H, C;-Cs alkyl, C;-Cs alkoxy, C(=0)~(C;-Cq)-alkyl, C;-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R* is C=0;
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i m dazolyl, furanyl, indolyl, benzothiophenyl,

benzof uranyl, or benzoi m dazolyl. In another
wWeapheidBar subenbodi ment, L is Cl-C4 al kyl, OPCTIES2008/068843

al koxy, C(=0-(Cl-C4)- alkyl, C-C6 hal oal kyl,

hydr oxy, fluoro, chloro, brono, iodo, nitro, or cyano.

In a further subenbodinent, L is nethyl,

_nrgﬂj&ouonethyl nmet hoxy, nitro, fluoro, chloro or

r ox In one further subenbodi ment, there are one

eac{léo

apy} RY i pnslepqndegptly 1 Sestsdenl.(utGortdeony | C(=Pir(on@s)-alkyl, Ci-Ce
hal W%%x%ro Mhibro §roﬁféb§hb tnﬁ’t}cﬁgr Waﬁ@ LRk NeLe or C=CHy;
group.” I n"one subenbodi ment substituted with
two fluoro groups. In esuben‘oodlmsnt, Ari is
substituted with one fldoio group and one chloro

group. 1n onge . suberrbo_d"Ymm\ i is substituted with
Or‘ﬁll“?éel%rW%r&)CR&bufﬁnblen one sucbéﬁﬁedl ment, Ari is

Y 1§&19§1¥d' bu$ &b ‘gbtz"bftlz‘"’ﬁkp N(@{ @6 :91&3%1 B%Nfﬂd@ ope

su en‘bgdl rren Ari”is substi d w th one net hyl
Z igPHulsR°R’ ANBHO-6QHeradiod), h@n@(O)NRI R, YR'SGMNRIR’ uNB&(@D@GQl Co

alkﬁg‘?\{)f[edﬁlil)ld?&ﬁ%@%ﬁ 'éygggﬁﬁagﬁrgnhlﬁaz%ﬁe@%@ %ﬁkﬂﬁ“and

indenebddnitly ik, € Camtklil @rCstCigamlkpl; at t he 2, 3 or 4
position. In @another subegbodl ment, Ari is phenyl and
i's substltbrt/e with L s at th nd 4-poNi ti ons.
| n anot heé¥’_sub i Msht Oi sAphenyt ard i N
Adtbsz it ut ed wikth L gr ou\sma@t the 3 andré posTNRENS. In
one subenbodi ment, Ari is pyridyl. In another
subenbodnent is 2- [, 3- pyrjgyl, or 10
Py |dyI aln one| embogi nent [ Ari is/a'{l@ll cycl iC ngR p
A"\?\her Phe Wor is attached tdvthe @r dycl | S
grR° | n one enrddiTeENt, s Sobond NP anot her ~NR®
errbodl ment, Wis CH2.” In another’  enbodinment, Wis
C2-8 "% enyl one enbodi nent, each Rl and R2 is
rJzndef/) ent | yH or \p—C4 al kyl, for exanple, nethyl,
ety propyl\l pyl, n-butyl, sec-butyl or
ter Rhutylor In odd emoﬂW@*ﬁRQMngﬁée@lwe@e%ﬂWﬁlCl Ce
alkdiNa,@M§ enbodi ment, Rl and R2 are both CI-C4 alkyl, for
exanpl e n-butyl. In another enbodi nent, Rl and R2 can
be Imak@itﬁqamg@ﬂh@ntswé tlfeo%nn@l%wgernﬁnmb@d Yiing asdAr Haphenyl,

zlsméoz(%g%%m%n&w 0 MR cRR s &%I—E GOSN

N- mmetmbwdlmmtf\mem\élss\lfm(ﬁ@)%meldt ®Hr®g (D;Iﬁ@t Cs alkyl) In
on Nﬁl%mtiogng%lt hen? a%ldn%t gg'akesrh tg eﬁd&er &0 ﬁo{grrl]lta 9! g embﬁid rln%so that

R2 are taken togePlkigr to forma 15 WD 2009/ 006437

PCT/ US2008/ 068843 (\CR3R4) -N N 5-8 nmenbered ring so

that -NRi - (CR’Q‘}!{4)H,'1K|R2 is RI-R2 , Yis not NHC(=O).
NR'O(CRARY), -NR?- is R'—R? , Y-Ar’ is not NH-heteroaryl. In another

subembodiment, when R' and R” are taken together to form a 5-8 membered ring so that -
(CR3R%)
[\
_N N_

Ni_ga

NR.-(CRRY,-NR%-is R ™Ry is not NHC(=0).
In one embodiment, X is NR'. In another embodiment, X is O. In another

embodiment, X is a bond. In a particular subembodiment, X is a bond, n is 1, R® and R* are

both H, and W is C; alkenyl. In certain embodiments, X is not a bond.
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embodinent, nis 2. In one embodinent, nis 3. In

anot her enbodi ment, Rl and R2 are each CHz. In a
w@awetasi nent, CR3R4 is CH2 and n is 2. | n a PCT/US2008/068843

subenmbodi nent, CR3R4 in CH2 and nis 3. In a

subenbodi mrent, CR3R4 is Cc:Oand nis 1. (CR3R4)" -NN

-NN -NN - N\--J - In one embodinent, RR 2 is \-/

~ ¢ 7 nt,
g R RSy b R

lmléw@w.fh@ml mfl&lleheniZ@thloﬁh@ﬁb Bm%ﬁf benggighdaRglyhnd R6

la upem 1 g 1-L4g
'cf ﬂn?ﬁ?ﬁ@rﬁﬁﬁi)%ﬁl Ys ye, &La%a% gﬁoac %ﬁy%ha%&g%y, GG=O1(C1-Cy)-

alkrzthofiohalmﬂ@Mlydrowdluom chloro, bomeyigde nitrd, gr gaeo. Ina further

sub%ﬁ&?d%?@ﬁﬁ”ﬁ is %ﬁ%lhﬁorgﬁlgﬁgf m%%? éut}on {10015, 0%5@9 gf ﬁ%%x’y In

n anot ment ,
oneoﬁaehﬂ suedibogintent, RSreaameloRG tvar @ thiee Lrgrtalpmdbemtutmg Ar'. In one

subgm OCF mgPtn}\fl il utedB \% dﬂuR% gl%u i) o%xgu em o%m% thgr is
& T SRHBt Kt Shiss

i'ent
subﬁRﬁtRﬂi vmth t‘@; @uorb rgrctmpe larine SlummbbdlmeﬁREF%)msubsmstetl B/uih @de fluoro

aropp B0 el e P e Mg R ™ b bl R
groﬁp.QlﬂZ)anlﬁoemlblBﬁnﬁrlZAHZQmﬁkﬂuﬂe@ @itetRo tHlodd2eoupk] h G2 0 C

III.IIgZHZCC Cl-gOO C and 16 . .
subembocllment, s subst{;!&tecli with one meth3|/_{2 group. In one subémbodiment, Ar' is
substituted with one trifluoromethyl group.

In one subembodiment, Ar' is phenyl. In one subembodiment, Ar' is phenyl and is
substituted with an L group at the 2, 3, or 4 position. In another subembodiment, Ar'is
phenyl and is substituted with L groups at the 2 and 4 positions. In another subembodiment,
Ar' is phenyl and is substituted with L groups at the 3 and 4 positions.

In one subembodiment, Ar' is pyridyl. In another subembodment, Ar' is 2-pyridyl, 3-
pyridyl, or 4-pyridyl.

In one embodiment, Ar' is a bicyclic group wherein the W group is attached to the
heterocyclic ring.

In one embodiment, W is a bond. In another embodiment, W is CH,. In another
embodiment, W is C,-Cy4 alkenyl.

In one embodiment, each R' and R” is independently H or C;-C, alkyl, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or fert-butyl. In one embodiment, R'
and R? are both H. In one embodiment, R' and R* are both C;-Cj alkyl, for example »n-butyl.
In another embodiment, R' and R” can be taken together to form a 5-8 membered ring so that

(CR°R%),
\
_N N_
\i—p?
NR'-(CR’R*),-NR*- is R—R"  Tnone subembodiment, when R' and R? are taken
(CR®RY),
\
_N N_
Ni—rd
together to form a 5-8 membered ring so that -NR'-(CR’R*),-NR’- is R—R" v-Ar’is

not NH-heteroaryl. In another subembodiment, when R' and R? are taken together to form a
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WO 2009/ 006437 PCT/ US2008/ 068843 O CH2 H2C .

Conpounds of Fornula | can include conpounds wherein
wobwnom4ss greater than 1, each (CR5R) can bePCT/US2008/068843
i ndependently sel ected, for exanple, in one enbodi nment
pis 2 and one (CR5R) is C=0 and the other (CR5R) is
CH2. In one enbodinent, R5 is not fluoro. In another

enbodi nent, R6 is not fluoro. RGF@) -N I'n one
enbodi ment, -NR2- (CR5R6)p is \ﬁ—|2 In a particular
Cl O HEN .NO I \ subenbodi nenth, the N:'on'pound is OH.

5-8 C%n?d%f’etdr}ﬁlr 50 H%’E EE{I“('C%OR‘% ﬁﬁ”’%’d' m;?)?i\/bt '?(a ﬁ&'ﬁ’ﬁ@@%)' fh one

emeydpoditirein 2, InYng smhodioad, n IB 3o rIn @t@her Embatimerg nid cahid iRE mte, cach

CHéni[gl a dSQbeml%od?Iw:nt[ %{3 m? 1s 2. Ina sub&%'zoglment W% in CHz and

PTGt P UR
n1srﬁotInaI§lrI@¢mb@)lunehnO®ﬁle ie@bOdind®id ]. Ar2 is aryI In one

enbodi ment, Ar2 is aryl, but not pheny,
heteroaryl. In on ( iment Ar2 is p enyI

subenbodi nent I's ppenyl famd is st it VVI t h
a Z group at the <O gtlor'rNInNJne Wle
notniae epbegdimpent, | n onB effbodiment i s-ar buar
notophenyl or heteroaryl. In one enbodrrent, Zis OH,

7, NR SO2(Cl-C6 al eyt NRBC(O) NR6R?,
-NNRBG( S) NR6R7, NRBC(O) ¢ Cl - & al Ky
d| hydr ot hi azol e, “¥r NRgdi hydr o ,\[n dazole. /O/S

===0 Ay, &2 (p Ar B'%-RN |0 oxne_enbqgi, , Ar2- Z
O NRo R r% 190 2009/ 008437 PCT/ US30087 068843
NRLO N~1/(CRIRE), Ar 2 >0-=0 Ar2~0 Are /S Ar2 za\

PN
Yot N
embodiment, R —R® g _/

In one embodiment, each R’ and R® is independently H, C;-C, alkyl, C;-Cy alkoxy,
C(=0)-(C,-Cy)-alkyl, C;-C4 haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano.
In one embodiment, CR’R® is C=0 or C=CH,. In one embodiment, pis 2, 3, or 4. In another
embodiment, p is 3. In one embodiment, R’ and R® are H. In another embodiment, one of R
and R® is hydroxy. In another embodiment, CR’R®is C=CH,. In another embodiment,
CR’R®is C=0. In one embodiment, (CR5R6)p is selected from the group consisting of

CH, OH

CH, CH, CH |
HC” 7 e NCH, He” SN2 e cH, He”  HET CH,

B B B B B B

OH OH OH OH

B B B B and
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90 999 0NNRNRNROr . Inone 0 Ar2 >=== 02\

2 subenbodinent, Ar - Zis NRO . In one subenbodi nent,
WGOR009/0D643NRL  Ar2 Ar2 Ar2 Ar2 S is NRO NRO O NRII/UB2908/068843

NRO In one subenbodinment, RO and R10 are each H In

one enbodi ment, Z is NRBC(O NR6R7, for exanple

NHC(O) NH2 or NHC(O N(CH3) 2. In another enbodi nent, Z

angd Ar2 are taken together and selected fromthe group

/ O/ NRlo Ar2~0 Ar2 >==0 Ar2 >=== O Ar2 consisting of:

NRANNRACNR9 NRO O Ar2 and NRO O \ In one enbodi nent,
H:¢'he conpoundompownds oNp@tOE I@hn moltdt@ngoundyrwlgerein when p is

har maceu cceptabl e salt ter rodr u r..
ereEYRE o Rk ot SRR T Sislegs Rl i o prgdiment
p 1sazl dﬁaxme (@(SR@ 1s C%a@ﬁ}heéﬂtlkey (CRRLy K8 HYalm@ ckylbodiddek@RY s, not

ydr O-aryl, -SH -S-alkyl, -Saryl,
ﬂuquJBIaBOth?fﬁP’(?P@)‘meBtanﬁno?%%o nitro, or cyano; or two L
groups nmay be taken together woth Ari to forma
di oxol ane ring or a cycl obut ane}*d)ng; k =0, 1, 2, 3,
4 or 5; Ari is phenyl, pyri d-y-l-N\BiLi m di nyl ,
t hi lapheaybodimeitdams! [r*Rfyriany| 1 R8BI~ , In a particular
benzot hi ophenyl, bepzofuranyl, benzoim dazolyl; Ar2
IS phenyl; Wis a bo?\I “C4 al kyl, or C2-C4 al kenyl;

each Rl and R2 is i ndep ently Cl-C alkyl; or Ri
and R2 can be taken toQefFher..to 9ma58rrerrbered

ring; each R3 and R4 is |ne/}frd\bmf1w/ , < C6 al kyl ,

Cl-C6 al koxy, C(=O-(GC -C6)-al kyl, Cl-C6 | oal kyl ,

subemg&ﬁfﬁym b BOFHQung ! 0r 0, bromo, i odo, ni TV, @ . Gy aRicr
4’ i's C=0, 18 WD 2009/ 006437 PCT/ US2008/ 068843

parﬂcﬂarfubeglbogln@pt ﬁle compound is
Cl

0
c o
N -
H/\’N\/\/O
[ :L _SO,M
NS 2

H

In one embodiment, Y is a bond, O or CH,. In one embodiment, Y is O. In another
embodiment, Y is CH,. In one embodiment, Y is not NH. In another embodiment, Y is not
NHC(=0).

In one embodiment, Ar” is aryl. In one embodiment, Ar” is aryl, but not phenyl or
heteroaryl. In one embodiment Ar” is phenyl. In one subembodiment, Ar” is phenyl and is
substituted with a Z group at the 4 position. In one embodiment, Ar’ is not heteroaryl. In one
embodiment, Ar” is aryl, but not phenyl or heteroaryl.

In one embodment, Z is OH, NR°R’, NR*SO,(C;-Cg alkyl), NR*C(O)NR°R’,
NRPC(S)NR°R’, NR*C(0)O(C;-Cg alkyl), NR*-dihydrothiazole, or NR®-dihydroimidazole.

e 0 ~ S /\
Ar? >=O Ar? >=O Ar? /N
] 25 . ~ ~ ~
In one embodiment, Ar Z 18 NR? , NR® , NR® )
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each R5 and R6 is independently H Cl-C6 alkyl, Cl-C6
al koxy, C(=0-(C -C6)-alkyl, Cl1-C6 hal oal kyl,
whywpooe437 f | uoro, chloro, bronp, iodo, nitro, BCT/U§2008/068843
or CRBR6 is C=0, C=CH2; VY is a bond, 0, S, SO S,
CH2, NH, N(Cl-C6 alkyl), NHC(=O; Z is OH, NH2,
NHSQ2( C1- C4 al kyl ), NHC(O NR6R7, NRBC(S) NR6R7,
NHC(RIO( C1- C4 al kyl ), NHdigmpydr ot hi azol e
NFF dNhydr oi mi dazoe; vvherel/n\eg&ﬁ R6 anﬁ/ﬁij//ao
AT ndepEmaent AY_H, =G Arkyl ;o8& /O /8- NR& . A 2 O
AN Ar2/ N ATNBSO  Ar2- ZNRS NR9 oNR9 T\IRQRNRg NRLGhe
Ar2 0 A2'SAr2S /\ ' O/\ , ONRS NR9 or NR9 ;
wherein R9 and R10 areCach i ndependently H or Cl-C4
al kyl. In one EITJOONFFTEH%FDG conpound is a conpound
of . Formul ardl——or. a pha ceut i IIy accept ablmg?sal ¢,
Sub&@{’%cﬁ?ln%r odrug of deri \Elatlve tﬁ’e “ﬁ@ﬂg‘g‘b@flﬁ Lis
C(=0 - (O R) al kyl, Cl-C6

h kyl ;7 al kgryl, , -0- alkyl’\ -0- aryl SH,

a8 al RyIA” I, A chl or oAr2bro isodo, nitro,
¢ OrsY@no; }f b g}oHﬁss be t gtoget er with
S Arl to forma d| oxol ane ring or®a cyclobutane"™'fig; k

subemBod1ﬂaent2R9 d gt exh A 1 i s phenyl, pyridyl,

oge R BHRY “'fﬁMs@mﬁ;fhy G R S

NH@Q}N‘(@WL, Wis a bond, Cl- aI kyI or c2-4 aI kenyl
each R1 and R2 is independently H, CA alkyl; or Ri
and"RootapmbadieRia 4 afl% %ﬁ%}ak%tos%kl%aad %elegteﬁléweﬁhé group
ring; each R3 and R4 is independently H Cl-C6

a-06 al kay\ O =O) - (G—€%) - al kyl , ﬁP& hal

hydr oxy, st uoNe=—=ohl Q,rzo b , |Apzdo )su:&mp Argr cy no;
or .CR3R4 is< n= §4; each RN

consiirgdndent | Y H, Ck- 06 a% Gl - C6 |F€oxy, ,

= G -Co6) -al kyl, Ci1- 06 hal oal kyl , hydroxy,
chl or o, brorm, iodo, nitro, or cyano; or CR5R6
C:CH2; Y is a bond, 0, S, SO SO, CH2, NH,
? NHC(=0); 19 WO 2009/ 006437
andPCT/U 0087068843 Z i s OH, NH2, NHSQ2(Cl-C4 al kyl),
NHGH GhANBERY i mHRBEE &)n%ﬁ? is amﬁﬁb@tﬁ(ﬁﬁ ofetula BloKy bﬁa,rmaceuncally

NH- di h dr ot hi azol e, NH- di hydr oi m dazol e; wherein
accgiiplte &, odrpg or derlvatwe thereof, wherein:

Lis C-Cs alkyl, C1-Cs alkoxy, C(=0)-(C1-Ce)-alkyl, C;-C¢ haloalkyl, alkaryl, hydroxy, -O-

i/*éz Cc=0

alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L
groups may be taken together with Ar' to form a dioxolane ring or a cyclobutane ring;
k=0,1,2,3,40r5;
Ar! is phenyl, pyridyl, pyrimidinyl, thiophenyl, imidazolyl, furanyl, indolyl, benzothiophenyl,
benzofuranyl, benzoimidazolyl;
Ar’ is phenyl;
W is a bond, C;-C4 alkyl, or C,-C4 alkenyl;
each R' and R? is independently H, C;-Cj alkyl; or

R' and R? can be taken together to form a 5-8 membered ring;
each R® and R* is independently H, C;-Cg alkyl, C;-Cg alkoxy, C(=0)-(C;-Cg)-alkyl, C;-Cg
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R* is C=0;
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i ndependently H, CI-C6 alkyl; or /O/S ~ NRIO Ar 2 O
Ar2 OAr2 NAr 2 0 Ar2- Zis NRO NRO NRO NRO NR1O Ar
W@208980648F Ar2 /S NRO NRO O , or NRO 0 ; wher ePCI/B208810h8843

R10 are each independently Hor Cl1-C4 alkyl. In one
enbodi nent, the conpound is a conpound of Formula I,
or a pharmaceutically acceptable salt, ester, prodrug
n=Qr 2 degriqvative thereof wherein: L is Cl-C4 al kyl,

Clc4agk O 4) - Cl -4 hal oal k
cachRg and R is mﬂ%mﬁ tlyf@ Clékt@%yl Cldifﬁiuﬁplx}’ C(sA)-(CiCafe ﬁs‘/i Ci-Cs
haloaﬁ’kﬁr}}ﬂ/ldrox |ﬂ{f6t}(9 chl%H)l Blotho, QHQ'TPHO bP%no Qr C‘RSIUQC =0y, cLivh,;

roups S& aento et her to f'orm a di oxol ane
§027

Ylwg@}ldv@tﬁ GH=NOL N(C1-Qg alRyl), NE¢(=9); Ar1 is phenyl

7 SORENL o Y2 ISIPRRIb NSRS, Gholory oy

alkgl), P@ﬂrdélbfﬂly)thlazole RINHnthy B irvidazobe wﬂﬁaﬂemmatlo@emdeﬁ it 0

ring; each R3 and R4 is
mdepeaden?lﬁg‘e i1 ¢ LS o a kyl: or CRBR4 is C=Q n =

2 or 3; each & and R6 /SSI ndependen H cu/m10a| kyl

OH; > noCHZ;
99: NHzor’NHs\ CI-C4 A ’9 ! NHC(65 Phr — >£bs
ANRBCE S NR6R7, NRIHC( O) 0(01- al kyl ) NR®

NH- di hydr ot hi az?\ll & or NH-di hydroim dazol e; wherein
odepen Ny or Cl-C4 alkyl; or

R6 and R7/|
AB  Ar =AB Z i sarfR9 is Hor C- C4a|ky|
J0~\if 2009/ oozwﬁ, }q,, US2008+ (68848 | n .one
, rel? and R gre cach

enbodi nent’, the corrpound is a corrpo’u md I,
indqyenden}rihﬁm{utaﬂml |y acceptable salt, est er pr odr ug

or derivative thereof, wherein: L is CI -4 al kyI ,

Cl -4 al koxy, C(=0-(CG-A)-alkyl, C-C4 hal oal kyl,

al karyl, hydroxy, -0- alkyl, -0-aryl, -SH -S-alkyl,
- ar0 e émgoldlilrggn? thg polrr?pro?md graocrorglpoﬁn%d%’Formulaf t0£ 2(1) pharrgnaceuncally
acceptable salt, ester, prodrug or derivative thercof, wherein:
L is C;-Cs alkyl, C;-Cs alkoxy, C(=0)-(C;-Ce)-alkyl, C;-Cs haloalkyl, alkaryl, hydroxy, -O-
alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L
groups may be taken together with Ar' to form a dioxolane ring or a cyclobutane ring;
k=0,1,2,3,40r5;
Ar! is phenyl, pyridyl, pyrimidinyl, thiophenyl, imidazolyl, furanyl, indolyl, benzothiophenyl,
benzofuranyl, benzoimidazolyl;
Ar” is phenyl;
W is a bond, C,-C4 alkyl, or C,-C,4 alkenyl;
each R' and R? is independently H, C;-Cj alkyl; or

R' and R? can be taken together to form a 5-8 membered ring;

each R and R* is independently H, C;-Cs alkyl, C;-Cs alkoxy, C(=0)~(C;-Cq)-alkyl, C;-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R*is C=0;
n=1,2,3o0r4;
each R’ and R® is independently H, C-C alkyl, C,-Cg alkoxy, C(=0)-(C;-Ce)-alkyl, C1-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R® is C=0, C=CH;
Y is abond, O, S, SO, SO,, CH,, NH, N(C;-C¢ alkyl), NHC(=0);
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two L groups may be taken together to form a di oxol ane

ring wwth Ari; k=0, 1, 2, 3, 4 or 5; Ari is phenyl
wW@eroopyeddstyl ;  Ar 2 is phenyl; Wis a bond or QOPETIUS2008/068843

alkyl; Xis 0; R is Hor C-C4 alkyl; each R3 and R4

is i ndependently Hor CI-C4 alkyl; or CRBR4 is C=O n

=2 or 3; each R5 and R6 is independently H C-C4

V4 lsad)ﬁyNHp er@d;z(@lr cﬁ%ﬁ% Ton kyl ﬁﬁi‘d@( = }N( %\g{@(@()(@t&
alkNH@:{fb}i@(@?th@@O@l Wﬂé[ -dilwplroiraidpRpd: BthRicEZGFIER B R is

md&ﬂé-ngiénhy@f@ll@ql@{;plop wherein each R6 and R7 is
I'ndependently H or G- C4 al kyI or 0 Ar 2 >===

Are - Zis RO is HorSCl-C4 alk \InonyNR“)
enmbodi ment; th gpoypd i ponpeuUNd Rf EFer mul 0
AL phar mesey Jcally =acc pt abl e salt /. estex_ pgpodrug
or derlﬁvatlve NRhereof, whBRein: .L is s al k)'}' ,

Cl -4 al koxy, W - (CI C4)-al kyl, Cl-C4 hal oal kyI,
rexy, fl uor/cq\[s chboro, b/ﬁn/,cbdo or nitro; or
A Wo Bupér nam@&t akertr oge}f’nQr to forma di oxol ane

rTTgRM th Ari > ol 2R 400 Bl alERPIRIMN
or pyridyl’; Ar 2 is phenyl Wis C2-C4 al kenyl;

ind@pebdfmdszq.r@M@@O@/ 006437 PCT/ US2008/ 068843 R2 is H
or CI-C4 alkyl; each R3 and R4 is independently H or
Cl-C4 alkyl; or CRBR4 is CCO n =1, 2 or 3; each R5
ard oR6emisodimahe plenabenpolind kla cGnp@dhdalf Kyimuda I, QH; plormR4tiRB 11y

kR e e T2, T e

MIGCQIEXIGIrCZAalk@dka( XQ)- (HC@HHIS’}GI ©1HD4I MI@I afiaryl, hydroxy, -O-
alk}lr\fH-dj rt;rY déﬁl aﬂg/% - —afylv}dpeogoelc oro romo 1030 or rFﬁzrol g’r
two L groups may be taken together to form a dioxolane ring with Ar';
k=0,1,2,3,40r5;
Ar' is phenyl or pyridyl;
Ar’ is phenyl;
W is a bond or C;-Cy alkyl;
X is NR';
each R' and R? is independently H or C;-C, alkyl; or

R' and R? can be taken together to form a 5-8 membered ring;
each R® and R* is independently H or C;-C, alkyl; or CR*R* is C=0;
n=2or3;
cach R® and R%is independently H, Cy-C4 alkyl or OH; or CR*R® is C=0 or C=CHjy;
Y is O or CHy;
Z is OH, NH,, NHSO5(C;-C4 alkyl), NHC(O)NR®R’, NR*C(S)NR°R’, NHC(0)O(C;-Cy4
alkyl), NH-dihydrothiazole, or NH-dihydroimidazole; wherein each R® and R is
independently H or C;-C, alkyl; or
/O
Ar? o

Arr—7 is TSNRO

R’ is H or C;-Cy4 alkyl.

20



i ndependently Hor CI-C4 alkyl; or O Ar 2 >=== O Are
- Zis NRO ROis Hor CA-C4 alkyl. In one enbodi nent,
wao bmoarpound i s sel ected fromthe conpounds i PCIVHRE088/068843
1. Table 1. Conmpound NAME CI
N-(4-{3-[4-(3, 4-Di chl oro- phenyl ) - pi perazin-I|-yl]-2-
(S) - hydr oxy- propoxy} phenyl ) - met hanesi | fonam de OH
rI ~ N Cl McO2SHN
4-{3-[4-(4-Cnhl oro phenyl) pi perazin-1-yl]-2-(S)- OH
N hly@p@%ybqﬂl@%m CHRROMYY - apemRarEl Fpapdid. @b plggmaceutically

acc 5@§§\M gster, prodru% or derivative thercof, wherein:
p perazin-1-y (S) - hydr oxy-
L 1%3@0@0@4?}}1 @m@mlkgxyn@ﬁﬁaﬁ@s@wwld@ haggialkyDatharyl, hygoxy.NO-
2 1.2 Of 3, OH
R R b
twasgmhyxjrnux@etpkqnpogcﬁ}e }:@rfenyh)iwwelalhrantwﬂﬂf Amam de ~N O
k= kf%??'\héri(z Pyri dyl ) - pi perazi n-1-yl ] - 2- (S) -

Ar'hy plrcoxorpyogdxy} - phenyl ) - net hanesul fonanide N N O N

AP PR T 4 pur »
NEPAY'3- [ 4- (4-Pyridyl) - pi perazin-1-yl]-2-(9)

W Ry doakyr-Qropoky} - phenyl ) - met hanesul fonami de OH N

Xis O;

R?is H or C;-Cy alkyl;

each R® and R* is independently H or C,-C; alkyl; or CR'R* is C=0;

n=2or3;

cach R® and R® is independently H, Cy-C4 alkyl or OH; or CR'R’ is C=0 or C=CH;

Y is O or CHy;

Z is OH, NH,, NHSO,(C,-C;4 alkyl), NHC(O)NR®R’, NHC(0)O(C,-Cj alkyl), NH-

dihydrothiazole, or NH-dihydroimidazole; wherein each R® and R’ is independently H or C;-

C4 alkyl; or

2 ~
Ar Z iS

R’ is H or C;-Cy4 alkyl.

In one embodiment, the compound is a compound of Formula I, or a pharmaceutically
acceptable salt, ester, prodrug or derivative thercof, wherein:
L is C;-C4 alkyl, C;-Cy4 alkoxy, C(=0)-(C;-Cy)-alkyl, C;-Cy4 haloalkyl, hydroxy, fluoro,
chloro, bromo, iodo, or nitro; or
two L groups may be taken together to form a dioxolane ring with Ar';
k=0,1,2,3,40r5;
Ar' is phenyl or pyridyl;
Ar’ is phenyl;
W is C,-C, alkenyl;
X is abond;
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O-~NJ M@2SHN C N-{4-[2-(S)-Hydroxy-3-(2-phenyl am no-
et hyl am no) - pr opoxy] - phenyl } - met hanesul f onam de ON
WOROIBMMNEF N-{4-[2-(S)-Hydroxy-3-(2-(3, 4-di f | ROI/0S2008/068843
phenyl ) am no- et hyl am no) - pr opoxy] - phenyl} OHHN\ FH
O N net hanesul f onam de McO2SHN /
N-(4-{3-[3-(3, 4-Di chl oro-phenyl) - aIIyI am noj - 2-
R2 9 Omld(ljpggyylpr opoxy} phenyl ) - met hanesul f onanmi de OH H

N
NR[qf@nct% 1§Bw@mnd[:19ly@é0r40u%ﬂhdr@ EheniplG=Qil 1yl ]- OH C
n qn@gpi 2-(S) - hydroxy- propoxy) - phenyl | -

t hanesul fonam de  McQ2SHN / 23 WO ,2009/ 006437
cacp®T AERDIe $1dopagasly Hs Ci-C, alkyl or OH; or CR*R’ is C=0 or C=CHy;
Yl%b(ofr -[3-(3,4-Di fluoro-phenyl)-allylamno]-2-(S) OH

oxy pr opoxy} - phenyl) - et hanesul fonam de H

z lmHlNHz,/I‘NHSCDz(ClI-CMimBHHG(ODNR R’ nNBriéSEﬂde Nfé@(to)of(heQ

d 6 7
alkﬁgbrﬂ%g—ﬂﬁydr@lﬁ%ggﬁ%t]\mﬁgyﬁ rglﬁgzo(l" w?lgl%ln cach R an%qi

indé‘pe{laenﬁlyHaCA -Qidkyltar o- phenyl ) - pi perazin-1-yl]-2-(S)-
OH N F hydroxy- propoxy}-3 H benzooxazol -2-one ON H
Cl 6-{3-[4—3,4-Dichl oro- phenyl)-pi perazin-1-yl]-2- O
gS) hydro‘)<r§/ pr 9} - 3H benzooxazol - 2- one

Ar TNR?

2

R’ is H or C;-Cy alkyl.

In one embodiment, the compound is selected from the compounds in Table 1.

Table 1.
Compound
NAME
Cl | N-(4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-2-
(\ /@ (8)-hydroxy-propoxy} -phenyl)-methanesul fonamide
N Cl

€l | N-(4-{3-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-(S)-
/©/ hydroxy-propoxy } -phenyl)-methanesulfonamide

N-(4-{3-[4-phenyl-piperazin-1-yl]-2-(5)-hydroxy-
propoxy } -phenyl)-methanesulfonamide
OH h N

/@/OJ\/N\)
MeO,SHN
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OH~N\ G O0\z Ox N~H

6-{3-[4-(4-Met hyl -phenyl)-pi perazin-1-yl]-2-(S)- OH N
Whywpoo643pr opoxy} -3 H benzooxazol -2-one 11 N PCIUSHO8/068843

{3 -[2-(4-Chl oro-phenyl am no) - et hyl am no] - 2-(S) -

hydr oxy- propoxy} -3 H benzooxazol - 2-one OH H HN'~a

O-/NJ ON H In one enbodinent, the conpound is

3006/ 00643 °mc‘w”esgi 5 Thbl e 3 Bornonnd NAVE
437 P US2() g Tabl e 3. oun IVE.
0 4. (31 4. (@ 42 Thhir o-ph SRR E A
pr opoxy} - phenolf OH ~N\ C O 151 HO F
(3, 4-Difluoro-phenyl)-piperazin-1-yl]-2-(S)-
-propoxy} phenol N|F ~ OHO/ F

4= 13 H=(34=Drftuoro-—pheny)x j‘_ et -l;H'If ‘L*IE'_ —
(R) - hydr oxy- pr opoxy} - fhefol NEA-B54- 2Py Hayh) paperbazinT-y1]-2-(S)
X

N

OH
/@/O\)\/NJ
MeO5SHN

hydroxy-propoxy } -phenyl)-methanesulfonamide

7Y N-(4-{3-[4-(4-Pyridyl)-piperazin-1-y1]-2-(S)-
oH (\ N X | hydroxy-propoxy }-phenyl)-methanesul fonamide
/@/ O\)\/ N J
MeO,SHN
N-{4-[2-(5)-Hydroxy-3-(2-phenylamino-
oH N ethylamino)-propoxy]-phenyl}-methanesul fonamide
H
/@/ O\)\/ N J
MeO,SHN
F N-{4-[2-(S5)-Hydroxy-3-(2-(3,4-difluoro-
/@ phenyl)amino-ethylamino)-propoxy]-phenyl} -
OH HN F

H methanesulfonamide

MeO,SHN

cl N-(4-{3-[3-(3,4-Dichloro-phenyl)-allylamino]-2-
(8S)-hydroxy-propoxy } -phenyl)-methanesul fonamide

MeO,SHN
cl N-[4-(3-{Butyl-[3-(3,4-dichloro-phenyl)-allyl]-
; amino}-2-(5)-hydroxy-propoxy)-phenyl]-
id | “ methanesulfonamide

MeO,SHN
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OH N\ FON HOF
4-{3-[4-(4-Fluoro-phenyl)-piperazin-1-yl]-2-(S)-

WO wpo0643pr opoxy} - phenol OH N HO PCT/US2008/068843
4-{3-[4-(3, 4-D net hyl - phenyl ) - pi perazin-1-yl]-2-
(S) - hydr oxy- propoxy}-phenol OH N HO
4-{3-[ 4- (4- Met hyl - phenyl ) - pi perazin-1-yl]-2-(S)- OH N

hydroXy- pr opoxyj} - phe FO, N,(4~ {3- [I}l(ﬁ.bla&eN -phenyl)-allylamino]-2-(S)-

) - pil p a2| n-1-
hydr oxy- pr opoxy}. - e FOH d8xy pmp/) ﬂx W&é%ﬂfonmlde
2009/ 0Q6437 _RCTANUS2008/ 068843 Br
4-{ 3- (4 Br ono- phenyl ) - pil perazi n-1-yl]-2-(S)

mebysai-OXy= pr opoxy}-phenol OHA NO,~ /N HO OH
4 J'Q r/| //I I—I\/rlrnvy nhnn\ll\ p! perazin | y!] 2 (S)

hydroxy propoxy} phenol C]—| NO .~ /NJ HO Ow

4- {13-ohdehBod¥at N aKY caaNd ksBleqed A& Mrelcoytipbarts (1SFable 2.
hydr oxy- propoxy}-phenol \ CHN J

Table 2.

NAME
Compound

F 6-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(S)-
/©[ hydroxy-propoxy}-3H-benzooxazol-2-one
N

Cl 6-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-y1]-2-
/Oi (8)-hydroxy-propoxy }-3H-benzooxazol-2-one
N

6-{3-[4-(4-Methyl-phenyl)-piperazin-1-yl]-2-(S)-
N hydroxy-propoxy}-3H-benzooxazol-2-one

Cl | 6-{3-[2-(4-Chloro-phenylamino)-ethylamino]-2-(S)-
/©/ hydroxy-propoxy}-3H-benzooxazol-2-one
OH HN

In one embodiment, the compound is selected from the compounds in Table 3.
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O,~_, N HO CF3 4-

{3-[4-(4-Trifluoronethyl -phenyl)-piperazin-1-yl]-
WQ2{0Spedagtr oxy- pr opoxy} - phenol 0, UNN HO PCT/US2008/068843

4-{3-[4-(4-Bi phenyl)-piperazin-1-yl]-2-(9)-

hydr oxy- propoxy}-phenol OHrl,~ N\ \ OL/\/N HOF

4-{3-[4-(2,4-D fluoro-phenyl)-piperazin-1-yl]-2-(S)-

hydr oxy- pr opoxy} - phenol  £$id30 , ~~NJ F HO

4-{3-[4-(2-Fl uoro-phenyl )-prperazin-1-yl]-2- (S)-

h\/rlr o\L- b oboyxd nhnnnl | NO=/NFE HO =~ Cr 26 WD

2009/ 006%8MPRAY US2008/ 068843 M’ o
4-{3-[4-(2-Chl oro- phenyl) - pi perazi n- 1- )NAJ 5. (S)

Il\lf\ Nl

by droxy-—propoxy—phenct—: -

4-{3-[ 4- (2- Cnl or o- penyl ) - pi pg %34])1?“11“?‘]“@?1 5N
hydr oxy- pr8 o?q\ renol G~ OXyprOpOXy} -phenol
4{3[4( %/no phenyl ppera2|n1yl] 2-(S)-

hy jsq)\pax “phenol OH N O-~/N CN HO

HO

@

4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(5)-
hydroxy-propoxy } -phenol

Q
(.

HO

4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-
(R)-hydroxy-propoxy }-phenol

<:§O
o
QI

HO

Q

HO

4-{3-[4-(3,4-Dimethyl-phenyl)-piperazin-1-yl]-2-
(8)-hydroxy-propoxy}-phenol

Q
:

HO

4-{3-[4-(4-Methyl-phenyl)-piperazin-1-yl]-2-(5)-
hydroxy-propoxy } -phenol

Q
:

HO

4-{3-[4-(4-Cyano-phenyl)-piperazin-1-yl]-2-(S5)-
hydroxy-propoxy } -phenol

F 4-{3-[4-(4-Fluoro-phenyl)-piperazin-1-y1]-2-(S5)-
/©/ hydroxy-propoxy } -phenol
N

Q
(.

HO
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4-{ 3-[ 4- Phenyl - pi perazi n-1-yl]-2-(S)-hydroxy-
propoxy}-phenol O, ,~~ NN HO

Wa12¢03/096437 3- Fl uor o- phenyl ) - pi perazi n-1 -yl ] - 2- (BYFUSI08/068843
ri,~N F hydroxy-propoxy}-phenol O-/NJ HO
4-{3-[4-(3-Chl oro-phenyl)-piperazin-1-yl]-2-(S)- OH N
Cl hydroxy-propoxy}-phenol HO

4-13-14-(s-Methyl - phenybr) - pi 43@[[&24' Blorho-hbnyH-gipdrazgh=1-y1]-2-(5)-
S G R
4-{3-[ 4. (3. TriNf 1 dor onet hyl t phenyl ) - pi perazin-1-yl] OH
= - ( hydr oxy- proppxy}-phenol O-Ns HO C N

,,~O O OH In one enpodinent, the conpound is
sel ected fromthe conpounds in Tabhle 4 Table 4

(4-{2-[4-(3, 4- 0- phepyl ) - pi pet@agipipdsy}-Medol F

yl met hyl ] v}-phenyl)-urea O\ Ov N HZN~- W' C F
(4 -OéLk(ajEN o- phenyl )t pi perazin-1-yl]- N
p}- phenyl ) - urea
HO Z

Conpound NAME F OH 4-{3-[4-(4-Hydroxy-phenyl)-piperazin-1-y1]-2-(S)-

OMe 4-{3-[4-(4-Methoxy-phenyl)-piperazin-1-yl1]-2-(.5)-
/©/ hydroxy-propoxy } -phenol
N

CF3 4-{3-[4-(4-Trifluoromethyl-phenyl)-piperazin-1-yl]-
Q/ 2-(8)-hydroxy-propoxy} -phenol

O 4-{3-[4-(4-Biphenyl)-piperazin-1-yl]-2-(S)-

g hydroxy-propoxy } -phenol

F 4-{3-[4-(2,4-Difluoro-phenyl)-piperazin-1-yl]-2-(5)-
hydroxy-propoxy } -phenol

4-{3-[4-(2-Fluoro-phenyl)-piperazin-1-y1]-2-(S)-
N hydroxy-propoxy } -phenol
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O~/NJ O\ HZNANHC

(4-{3-[4- (4- Chl oro- phenyl ) -

WO we00043pr opoxy} - phenyl ) -u
N 1-Ethyl -3-(4-{3-[4-(4-fl
\ ON yl]-propoxy}-phenyl) -
2009/ 006437 PCT/ US2008/ 068

pi perazin-1-yl]-2-
rea O~ NO\
uor o- phenyl ) - pi perazi n-| -
urea NN' v. HH 28 WD
843 / F N

0

(5) 1- (4 (3964-
y t O] oxy p
(4 (3 4-di fl uor ophe

Xypr opoxy) phenyl ) ur
(n\-1 (4-(3-(4-(3,4-difluo

p4QQWQMMMdmﬁbme&&mIYUZG%
aci d neth I est e

rophenyﬂyplﬁg?g yhmF“’|) a
yl)urea NONHNH2 F (5)-i
nyl ) pi perazin-l-yl)- F \N CH

ra NOHNH2 FF/ \NOH

ophenvl))niperazin-1-v|)-

4 {374-{2-Chloro-phenyl)-piperazin’1-y1]-2-(S)-
hydroxy-propoxy } -phenol

4-{3-[4-(2-Cyano-phenyl)-piperazin-1-yl]-2-(S5)-
hydroxy-propoxy } -phenol

o) N CN
AT
4-{3-[4-Phenyl-piperazin-1-yl]-2-(5)-hydroxy-
/© propoxy }-phenol
OH r/\N
o AN

4-{3-[4-(3-Fluoro-phenyl)-piperazin-1-y1]-2-(S)-
hydroxy-propoxy } -phenol

4-{3-[4-(3-Chloro-phenyl)-piperazin-1-yl1]-2-(5)-
hydroxy-propoxy } -phenol

HO

4-{3-[4-(3-Methyl-phenyl)-piperazin-1-yl]-2-(5)-
hydroxy-propoxy } -phenol
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2- hydr oxypropoxy) phenyl )urea N-, 1,0/ Il HNHz F
-yl)-2- NOH (S)-1-(4-(3

WO b9/ 0d6481 uor ophenyl ) pi perazi n-1-yl ) - 2- PCT/US2008/068843
hydr oxypr opoxy) phenyl Jurea N t(N H NH2 N~
(S)-1-(4-(3-(4-(3, 4-di net hyl phenyl ) pi perazin-1-yl)- OH
2- hydr oxypr opoxy) phenyl )urea 1O HNHz N OH

yl ) propoxy) phenyl ) 10 | H NHz 009/ “
PCT/ US2008/H06 cri N (S) 2%8 h%xy prOpOX}g gen(:))’l

(S)-I-14-(Z-hydr o 4 pr -yl PrPesreddtiiEgheny INpipded zin-1-y1]-
1- (A o\LALLANc nophenyl ) pi perazin-1-yl)-2- OH
hy ypropoxy)phenyl)urea IO NNH2 H Br | aNOH

1-(4-(3-(4-(4- bronDph nyl ) pi per azi n- I-yI) 2-

/ "\ _ hvudr avvunr nnovyvyy nhonvl Hur nan I\L... O _ONANLD L HO C
Cl\u Ilyul UI\‘YHI UHUI\}/ Hll\all‘yl \" I IR @ A WAUNT LI T I 7
) 1-(4- (2 hydr oxy- 3- (#- (4-
i perazin-|-yl)propoxy)phenyl)urea ,

en P
(] H MeO cl---L| N OH

(S) 1- ﬁ4 (8-
OH

In one embodiment, the compound is selected from the compounds in Table 4.

Table 4.
Compound
NAME
F (4-{2-[4-(3,4-Difluoro-phenyl)-piperazin-1-
/@ ylmethyl]-allyloxy}-phenyl)-urea

F (4-{3-{4-(4-Fluoro-phenyl)-piperazin-1-yl]-
'/\ /©/ propoxy }-phenyl)-urea
N

/©/C| (4-{3-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-
hydroxy-propoxy}-phenyl)-urca
o r/\N ydroxy-propoxy}-phenyl)

\) 1-Ethyl-3-(4-{3-[4-(4-fluoro-phenyl)-piperazin-1-
yl]-propoxy}-phenyl)-urea
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met hoxyphenyl ) pi perazi n-1-yl ) propoxy) phenyl )urea N-, O
/"\ NNH2 H F3C N~ OH (S)-1-(4-(2-hydroxy-3-(4-(4-

W@ 2000006481 onet hyl ) phenyl ) pi perazin-1- N-, O/ QAT/US2008/068843
yl ) propoxy) phenyl )urea H NH2
(5)-1-(4-(3-(4-(bi phenyl -4-yl)pi perazin-1-yl)-2- N OH
hydr oxypr opoxy) phenyl J)urea NA OON~ NH2 HF

(5)-I-(4-(3-(4-(2Z, 4-di t)uarophenyl ) pi perazi n-1 -yl ) -

N~ OH 2- hydroxypropo phenyl)urea N Fv ~~O O
NNk NH2 H 30 026 6437 PCHISRO08 08884 Bperdn-1*y)l-
OH (S) 1- (g - (40 (2 f|UOYOphenM&%Qh@ﬁﬁﬁi&mmﬁc%M%m%ﬂ%mm

r oxypropoxy) phenyl )urea H-NH2 N OH

-\g (3 (4- (2-chl orophenyl ) pi perazin-1-yl)-2- CI N
,,é 0 hydroxypropoxy)phenyl urea <3, H-NH2

| | 1

(< 1 (A (2 hvdr o -2

N H4—(2hydrexy—3—{(4otohHpiperazin—1—0OH

y poxy)phenyl)urea N IO N HNH2
(8)-1-(4-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-

cl N OH

2-hydroxypropoxy)phenyl)urea

MaSa el
NJ\NHZ

T

F
D\ (8)-1-(4-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-
F N/ﬁ OH

2-hydroxypropoxy)phenyl)urea

F
D\ (R)-1-(4-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-
F N/ﬁ

2-hydroxypropoxy)phenyl)urea

F
\©\ (5)-1-(4-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2-
N/\ OH

hydroxypropoxy)phenyl)urea

D\ (8)-1-(4-(3-(4-(3,4-dimethylphenyl)piperazin-1-yl)-
N/ﬁ oH
: 2-hydroxypropoxy)phenyl)urea
k/ N~ \@\
N

X
NH
N 2
\©\ N /ﬁ (8)-1-(4-(2-hydroxy-3-(4-p-tolylpiperazin-1-
OH
k/ N \/E\/ o yl)propoxy)phenyl)urea
N A NH,
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N (S)-1-(4-(3-(4-(2-cyanophenyl) pi perazin-|-yl)-2- CH
CN hydr oxypropoxy) phenyl)urea ~ N/ \i0 H NH2
W@ 3)09/006487 ( 2- hydr oxy- 3- (4- phenyl pi perazin-| -
I yl)propoxy)phenyl)urea A \ HA NH2
(S)-1-(4-(3-

NP OHUBL068/068843

(4-(3-(4-(3-fluorophenyl)pi perazin-I-yl)-2- F /

N OH N O hydr oxypropoxy) phenyl ) ur ea
Nb)-l-(4-(d-(4-(d-chl Or (

N ~, ~0O ('S) - hydr oxypr opoxy r

3TN0 / 06437 PCT/ US2008 D REL Y EBandp oSO 0}
(S)-1-(4-(2- hya -3- (4-mt 0l ypi pePaEFPrapexyippnuea. o
yl ) propoxy) phenys@te IONANH2 HF3C/ N CH
(S)-1-(4-(2-hydr 8= (M (3- | N,
(trifluoromethyl) phenyl ) pi pel

IO HKNH2 N C /
pphenyl ) pi per azi n- I-yl ) -2

) 7’ ~O
azin-1- / O\
yl ) propoxy) phenyl)urea N 'K|{NH2 H N~
B( -(4-(3-(4-(4-ethyl phenyl) pi perazin-1-yl)-2- OH N
dL%Xypr Opoxy) phenyl ) ur (2a(é)-{-(4Qg4-(4-br0m0phenyl)piperazin-1-yl)-2-
OH
(S)-hydroxypropoxy)phenyl)urea
N\/\/O\©\ 0
N)kN H,
H
HO\©\
(8)-1-(4-(2-hydroxy-3-(4-(4-
O\l ?H o hydroxyphenyl)piperazin-1-yl)propoxy)phenyl)urea
N \@\ o
NJLNHQ
H
Meo\©\
'\G o th h (S);)l-'(4-(2_}'1}/(1;0)3/-3-(4_(4; henyl)
methoxyphenyl)piperazin-1-yl)propoxy)phenyl)urea
N\/\/O\©\ o
NJkN H,
H
Q
N /ﬁ o | (S)-l-(4-(2-hydr0xy-3.-(4-(4j
K/N\/:\/O (trifluoromethyl)phenyl)piperazin-1
\©\ i yDpropoxy)phenyl)urea
N7 “NH,
H
(8)-1-(4-(3-(4-(biphenyl-4-yl)piperazin-1-y1)-2
N /\ OH hydroxypropoxy)phenyl)urea
K/N\/-\/O\©\ o
NJ\NHZ
H
F
\Q\ (85)-1-(4-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)
N /\ ? H 2-hydroxypropoxy)phenyl)urea
K/NV\/O\O\ 0
NJ\NHZ
H
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\' NeNH2 H (,95)-
1-(4-(3-(4-(4-isopropylphenyl)pi perazin-1 -y1)-2- N OH
Whywposo4pT opoxy) phenyl )urea N\i / o\ HNH2 PCT/US2008/068843
(S)-1-(4-(3-(4-(4-cycl opropyl phenyl ) pi perazin-1- OH ~N

yl)-2-hydroxypropoxy) phenyl )urea 10O H KNH2 N OH

(5)-1-(4-(3-(4-(4-propyl phenyl ) pi perazin-1-yl)-2- N_,;
Q hydroxypropoxy)phenylyuréga O NT I NHZ H 3Z WO

/006437 PCT/ US2008/ 06884
(97303 (214 (4-buty pheny ) B B AT g
h}Fdr oY [ SVOTINGY -2 bur ea | O H-NH! ydrostpropoxy phenyl)urea
(S)-1-(4-(3-(4- sqﬂytylphenyl)plpera2|n l-yl)-2- OH

N~~O hydr oxypr opoxXy)phevhsl )urea O H-NH
(S)-1-(4-(2-hydroxy-3-(4-(4-(prop-1- N OH

)phenyl)plpera2|n | -yl) propoxy) phenyl )urea N~-~O/
,ﬁﬁw& I \ N~ OH (S)-1-(4-(3-(4-(2-chlorophenyl)piperazin-1-y1)-2-
(4 (2- napht hyl ) pi perazi p-1-yl ) -2-. ~
p hen y | ) ur éa ﬂydgox%rc)poxg)phen ured

N NH,

(8)-1-(4-(2-hydroxy-3-(4-o-tolylpiperazin-1-
N/\j
?H yDpropoxy)phenyl)urea

(8)-1-(4-(3-(4-(2-cyanophenyl)piperazin-1-yl)-2-

2

(8)-1-(4-(3-(4-(3-chlorophenyl)piperazin-1-yl)-2-
(8)-hydroxypropoxy)phenyl)urea

g
/ﬁ

mQ

©\ N /ﬁ oH
CN N \/E\/ o hydroxypropoxy)phenyl)urea
N JL NH
N 2
©\ (8)-1-(4-(2-hydroxy-3-(4-phenylpiperazin-1-
N/\j OH
: yl)propoxy)phenyl)urea
N \/\/O\©\ o
N JL NH
N 2
. O\ N (8)-1-(4-(3-(4-(3-fluorophenyl)piperazin-1-yl)-2-
OH
K/ \/\/ o . hydroxypropoxy)phenyl)urea
: N )L NH
N 2
) NK/ .

N\/\/O\©\ o
NJI\NHZ

H
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O HNH2 C \ /
1-(4-((S)-3-((R -4-(4-chl orophenyl )-2- N OH

woreiobpdq@sper azin-1-yl)-2- N 1O
hydr oxypr opoxy) phenyl )urea NHNH2 C \ / N

PCT/US2008/068843

1-(4-((S)-3-((S)-4-(4-chl orophenyl)-2 OH

nmet hyl pi perazin-1-yl)-2- NI1O

hydrox
2009/ 00

437 PCT/
1-(4-((S)-3-(cis-

OH yl)-2- hydroxypropo&y)phen [)urea N~,OONNH2 H C
a&; OH

h )urea
8F068843

oxypropoxy)pnenyl)urea H NHZ CI JaN CH

Nl O ) : %Si')-%-_(lg(ﬁ-%}_/droxy&-(4-m-t01ypiperazin-1-
N H | NH2DEgpoypyhenyburea

,hyll -4-p-tolyl piperazin-1- N

a a

(R -1- (4 (3 (4- ( uIC
O 2- hydroxypropox

( (4-(3-(4-(4- chlorophen
Fiey ypro oxyophenyl)urea

| or ophenyl ) piypep@zipredybyda) - ~N
yNpurea |11 HNH2

O G e

(trlﬂuoromethyl)phenyl)p1perazm 1-

T

N NH
H 2

(85)-1-(4-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)phenyl)urea

(85)-1-(4-(3-(4-(4-isopropylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)phenyl)urea

|||O

(8)-1-(4-(3-(4-(4-cyclopropylphenyl)piperazin-1-
y)-2-hydroxypropoxy)phenyl)urea

Ve,
A@
@

(85)-1-(4-(3-(4-(4-propylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)phenyl)urea
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N OH (R)-1-(4-(3-(4-(4-ethyl phenyl)pi perazin-|-yl)-2-
hydr oxypr opoxy) phenyl Yurea | QO HNH2
W@ R)09/006487 ( 3- (4- (4-1 sopropyl phenyl ) pi per azi n- | PgE/VS20d8/(58843
H 2- hydr oxypropoxy) phenyl)urea N,.,~O 10 \ HNH2
(R -1-(4-(3-(4-(4-cycl opropyl phenyl ) pi perazin-1- OH N
, A~O yl ) - 2- hydr oxypr opoxy) phenyl ) ur ea a HI | NH2 34

00645/ PCI/US20087 068843
) -1 (3-(4-(4-propyl phenyl ) piperazin-|
hydro ym/o}pxycjkphenyl Jurea Q é}?( (Apﬁ\lll-3|5t¥1p%—|n éplflfraHHJI -
(R) - 1- (A (A bty phenyl pi per &FRLPIepgy)phepylurea
N,,~ O hydroxypro nyl Jurea 1O HKNH N CH
(R -1-(4-(3-(4-(4-rsebwyinghenyl ) pi perazin-1-yl)-2-
N~~O hydr oxypr opoxy) phéhyl Jutea O H-NH2 \

4- (2- hydroxy-3-(4-(4-(prop-1- N OH
We%) pi peraZI n- 1 -yl ) REARKY)-RREBY 1M BRperaziN1J1)-2-

I
O/ N \/\/o\©\ hydroxypropoxy)phenyl)urea
O
N

NH,

I

X
(S)-1<(4-(2-hydroxy-3-(4-(4-(prop-1-
NN o perez

ynyl)phenyl)piperazin-1-yl)propoxy)phenyl)urea

/\ (85)-1-(4-(3-(4-(2-naphthyl)piperazin-1-yl)-2-
K/ N _A_O hydroxypropoxy)phenyl)urea
: N

NH,

1-(44(S5)-3-((R)-4-(4-chlorophenyl)-2-
methylpiperazin-1-y1)-2-

N ~ (0]
~ \@\ j\ hydroxypropoxy)phenyl)urea
N” “NH,

methylpiperazin-1-yl)-2-

N (0]
Kl/ ~ \@\ j\ hydroxypropoxy)phenyl)urea
N

Cl
1-(4-((S)-3-((S)-4-(4-chlorophenyl)-2-
\©\N/ﬁ (4-((S)-3-((S)-4-(4-chlorophenyl)

1-(4-((.5)-3-4-(4-chlorophenyl)-cis-2,6-
/\( dimethylpiperazin-1-yl)-2-

N ~ (0]
Kl/ NN \@\ j\ hydroxypropoxy)phenyl)urea
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\ HANH2 N OH (R)-1-(4-(3

-(4-(2-napht hyl ) pi perazin-1-yl)-2- N,J,,O

WO we0064pT opoxy) phenyl Yurea O
-(4-(3 -(4-(4-nmet hyl phenyl) pi
hydr oxypr opoxy) phenyl ) ur ea
(R -1-(4-(3-(4-phenyl

\ N JAN H,
- pi perazin-1-yl)-2- 0,,J,0

N I~NH2 H O HP(RyS2008/068843
perazin-1-yl)-2- | d
H H

drQXypr opoxy) phenyl ) ur ea
20m 006437 PCT/ US2008/ 068843

rAAfﬁ’gﬁ (4- fluorophen
hydrox

phenyl )urea (
enbodi et , the }éﬂﬁ@u dis g
conmpounds in Tab

‘Nabl e
N-[ 2- (3, 4- Di chl or o- phnyl ani |

DTO HI

])(4'1: -(( (01s 2 6- dlrnet?)il -4- P éolyl;i\]i)ercﬁ_ln 1-
A R e phers e

sel ected fromthe
5. Conpound Nane
no) -et hyl ]-2-(4-

NHZ 35 WO

oH

&L, /NG methanesut fonylam no- pnenoxy) - acet am de
H SNC HHN(4- o

{23 S\ﬁl Dbehl or o- phenyl ami n&) Ly F(Reehiororhggylpperagingl-yh-2-
Ian1no < & N ¢ met hanesul fpaypradey)PhnduRe (4-

{3 -[4-(3,4-D chl
yl ] - 3- oxo- propyl {

1 pi perazin-

I
hanesul f onam de

N')

NH,

(R)-1-(4-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-
2-hydroxypropoxy)phenyl)urea

/\©\ N /ﬁ (R)-1-(4-(3-(4-(4-ethylphenyl)piperazin-1-y1)-2-
H
K/ N o hydroxypropoxy)phenyl)urea
: o}
N JJ\ NH
N 2
)\©\ (R)-1-(4-(3-(4-(4-isopropylphenyl)piperazin-1-yl)-
N/\ OH 2-hydroxypropoxy)phenyl)urea
K/ N \)\/O\©\
o}
NJLNm
H
AQ\ (R)-1-(4-(3-(4-(4-cyclopropylphenyl)piperazin-1-
N/\j OH
k/ N \)\/ o y)-2-hydroxypropoxy)phenyl)urea
: o}
NJLNW
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MO2SIN/ ,,N/ C HCO O
N-(4-{3-[4-(3, 4-Di Fl uoro- phenyl)-pi perazin-1- N'-)
W@ 2Jo9Be@xd- pr opyl { - phenyl ) - net hanesul f onam de POE0280368843
/| ~~NFH/ FN
N-(4-{3-[4-(3,4-Dichl oro-phenyl ) - pi perazin-1- MO02S, N

N Cl yl]-propyl{-phenyl)-nethanesul fonamde H-/C 0

(A~ {2-[4-(3,4-Dichloro-phéenyl)-pi perazin-1- O N~
mxol eghoxygephle_lné: ) g/b )2&)-1-(4-(N(49L-propylphenyl)piperazin-1-yl)-2-
6- { 2- [ 4\( By 4 sh| gxo- phenyl ) - pi per BFFRPropgyphengugga

2- 0x0- et hoxy} - 3H benlfoogazol {2-one N/ N C H C 36

WO 2009/ 006437 P J08H068843 O

6- {2 [4-(3,4-D Fl uoro- phenvl -pi perazin-1-yl] 0 v °N

<0 t hoxy} 3H benzooxazol 12-one N/ FH\ F 0O 6-
f2- [ loro phenyl ) - pi pe' azghn-u-3 * Mlb]ny@hen@plvermﬁ DyD-2-
0X0- e ho y}+3 enzooxazol ione I'l3+z N ~ )%Im )
N-[2-(3, ny am no) et hnyd]' %D Fﬁ(yp %um
oxo- 2, 3-di hydro be xdlzol -6-yloxy) N/ HHNC
acetamde HC

Y\©\ N /ﬁ OH (R)-1-(4-(3-(4-(4-isobutylphenyl)piperazin-1-yl)-2-

k/ N \)\,O\©\ ° hydroxypropoxy)phenyl)urea
AN

X
\©\ (R)-1-(4-(2-hydroxy-3-(4-(4-(prop-1-
N /ﬁ \)Oi/ ynyl)phenyl)piperazin-1-yl)propoxy)phenyl)urea

N /\ (R)-1-(4-(3+(4-(2-naphthyl)piperazin-1-yl)-2-
OH

hydroxypropoxy)phenyl)urea

(R)-1-(4-(3+(4-(4-methylphenyl)piperazin-1-yl)-2-

k/ N \)\/O
i hydroxypropoxy)phenyl)urea

©\ (R)-1-(4-(3-(4-phenyl-piperazin-1-yl)-2-
N/\ OH

hydroxypropoxy)phenyl)urea
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0O HN[2-(3,4-D chloro-phenyl am no)-ethyl]-2-(4- ~~

O-N N/ C hydroxy-phenoxy)-acetamde HO' v '"Cl 0O H
WOR(020¢337%- Di chl or o- phenyl am no) - et hyl ] - 3- (4- PCFUSN08/068843

Ca  hydroxy-phenyl)-propionanide HO/ \ C 0 H

N-[2-(3, 4-Di chl oro- phenyl am no)-ethyl]-2-(3- F ON N C

fluoro-4-hydroxy-phenoxy)-acetamde HO v C 0

F -(3,4-Dichforo-phenylj-alfTyr7-2-(4- J H C
msul fonyl am no- phenoxy '9?9-‘?-¥4@(§'3(4d(‘3-ﬂu0%%%y51‘)pipeNraz%l-1-y'ﬂ-2-
N-[2- (B, 44Di h @ro-henoxy)-et hyl ] - bydreavprogpsgplepyjuyes H

a  net hanesdl ‘w phenoxy) -acetam de H O

ON'"-0 Cl N-[2- ( 4Qr o1 phenoxy) -ethyl ] -2-(4- H
hydr oxy- phenoxy) - acet Hmi dée HOC O 0 ~~0"-N-'-0Ocl

N-12-(3,4-D chioro- phenoxy)-ethyl [-2-(4- H NN~/ \C
ur ei do- phenoxy) - acetam de z H 37 WD 2009/ 006437

PCT/ US2008/ 068843 OH Cl N NO

( S)lnpn¢ ambdvlimersgheeympougd 2clhgtelt Gy 1B-qompounds in Table 5.
hydr oxyphenoxy) propyl )i m dazolidin-2-one 0 O 1)"OH
OH Cl NN (S)-N(4-(3-(3-(Bate 8i chl or ophenyl ) - 2-

Compound Name

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-

(0]
H
O. N Cl . .
QJ\ N7 methanesulfonylamino-phenoxy)-acetamide
MeO,S._ H
N Cl

H

o H al N-(4-{2-[2-(3,4-Dichloro-phenylamino)-
~ TN
Q/ H \©E ethylamino]-ethoxy } -phenyl)-
MeO,S._
H cl methanesulfonamide

N-(4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-

(0]
N /\ y1]-3-0xo0-propyl}-phenyl)-methanesul fonamide
MeO,S. | k/N cl
: X

0 N-(4-{3-[4-(3,4-DiFluoro-phenyl)-piperazin-1-

N /\ y1]-3-0xo0-propyl}-phenyl)-methanesul fonamide
MeO,S. K/N

gha

N /\ N-(4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-
MeQ,S N k/ N yl]-propyl}-phenyl)-methanesulfonamide

N-(4-{2-[4-(3,4-Dichloro-phenyl)-piperazin-1-

(0]
(0]
@/ \)kN yl]-2-oxo0-ethoxy} -phenyl)-
MeO,S. K/ N methanesulfonamide

0 6-{2-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-
0o O\)k N /\ 2-oxo0-ethoxy}-3H-benzooxazol-2-one
o=
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y oxi mdazolidin-l-yl)-2- / .S0O
hydr oxypr opoxy) phenyl ) net hanesu

W@ 8)09/806427 ( 4- chl or ophenyl am no) e

hydr oxyphenoxy) et hyl ) oxazol i di
i ~0(S)-N(4-((3-(2-(3,4-
di chl or ophenyl am no) et hyl ) - 2- ox

2Me C N H

[fonamde C | ON--O
thyl)-5-((4- HCT/US2008/068843
n-2-one )::~OHC ' O
HNO

ooxazol i di n- 5-

yI ) et hoxy) phenmyT ) met hanesul f on
i compound i s

Tabt=< 6. mpound NAVE cl ~
Cl (S F53(3-(4-(3 i or ophe
OH N,,-~0O/ hydroxypr y)indo

(‘%\ 5- (’% (4 (’% 4- dlflunrnnhpnvl

as0e-3; @le&b@nyl)lﬁlperhzﬁh 1-yl]-
seb et & SAMLARL8.-8
y}-3 01-2-0he

benzooXdz

nyl ) pi perazin-1-yl) - 2-
lin-2-one ON H
Vpiperazin-1-yl)-2 F ON

CH hydroxyprop Xy)indolin-2-one
S2008/ 06884
(F@ (3 4 ophenyl

6N"2-’[4:-(_4_-§60r[)-p@1nylhjiq_qra§8-1-yl]-2-
3 oxo-ethoxy}-3H-benzooxazol-2-one

) pi perazin-1-yl)-2- F a

0 O\)kN

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(2-
0x0-2,3-dihydro-benzooxazol-6-yloxy)-

acetamide

(e}
H
O. N Cl
/@/ \)J\N/\/ \@
H
HO Cl

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-
hydroxy-phenoxy)-acetamide

Q H
/L::T/\VJKN/\JN\[::[f
H
HO Cl

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-3-(4-
hydroxy-phenyl)-propionamide

(0]
H
IO RS ReE
H
HO Cl

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(3-
fluoro-4-hydroxy-phenoxy)-acetamide

0
O%N/\/\@m
H
MeO,S ,[ j
Y Cl
H

N-[3-(3,4-Dichloro-phenyl)-allyl]-2-(4-

methanesulfonylamino-phenoxy)-acetamide

o}

[ j O%N/\/O\CECI
H

MeO,S

Y Cl

H

N-[2-(3,4-Dichloro-phenoxy)-ethyl]-2-(4-

methanesulfonylamino-phenoxy)-acetamide

0
C /O\)kN/\/O\GEC'
H
HO o

N-[2-(3,4-Dichloro-phenoxy)-ethyl]-2-(4-
hydroxy-phenoxy)-acetamide

(@]
L O
H
H N)J\N Cl

2
H

N-[2-(3,4-Dichloro-phenoxy)-ethyl]-2-(4-

ureido-phenoxy)-acetamide
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hydr oxypr opoxy)i ndolin-2-one N-~-O O N 10:>= H

(S)-5-(3-(4-(4-fluorophenyl) pi perazin-1-yl)-2- aN OH
WhywWpOso4pT opoxy) i ndolin-2-one O N -O' ~ H PT/TB2008/068843

(S)-5-(3-(4-(3, 4-di net hyl phenyl ) pi perazin-|-yl)-2-

hydr oxypr opoxy)i ndolin-2-one N ~~O/ O NH

(S)-5-(2-hydroxy-3-(4p-tolyl piperazin-1- NOH N O/

yT)pr oxy)-ugdolc_;m- Z-one O N H NC

( @2' WOB' 2- oxoi ndol tS’j]-'l-@F—chklrogélnylﬂ'-?@-'flydroxy-}@-
yT ox) ropm’)p perazi yI)benzohnltH}Ile o NDH.d Bkﬂ-l\%o
OH (S)-5-(® (4-(4-bro 0yl ) pi p ey PPyl dazefglin-gpne
hydr oxypropoxy)i ndolin-2-one 10 NH HO

M/ oH .
N = (S5)-N-(4-(3-(3-(3,4-dichlorophenyl)-2-
Cl N \/\/O
\ﬂ/ oxoimidazolidin-1-yl)-2-
Cl O N SO,Me

N hydroxypropoxy)phenyl)methanesulfonamide
Cl
0]
»‘ 0 (5)-3-(2-(4-chlorophenylamino)ethyl)-5-((4-
H NN \/\/O\©\ hydroxyphenoxy)methyl)oxazolidin-2-one
OH
Cl
o
o Yo (SIN-(4(G-2-(3 4
H /\/ N \/’\/o dichlorophenylamino)ethyl)-2-oxooxazolidin-5-
\©\ SO-Me yDmethoxy)phenyl)methanesulfonamide
N
H

In one embodiment, the compound is selected from Table 6.

Table 6.

Compound
NAME

Cl
:©\ (85)-5-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
cl N/\ OH

K/ N \/E\/ o hydroxypropoxy)indolin-2-one

(8)-5-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-

: N
H
z hydroxypropoxy)indolin-2-one
N\/\/om
N
H
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N OH
(S)-5-(2-hydroxy-3-(4-(4-
WO-209/00648) pr opoxy) i ndol i n-
WO 2009/ 006437 PCT/ US2008
(S)-5-(2-hydroxy-3-(4-(4-
yl ) propoxy) i ndol i n- 2- one

hydr oxyphenyl ) pi perazin-1- N
2-one \~"\V 11|

/068843 MO N OH

met hoxyphenyl ) pi per azi n- 1-
~NH F3C N OH

/

F -5- (Z2- hydr oxy- 3- (4- ( &-
f1 uoronet hyl ) phenyl)p

F @ NOP DT(Y)cbmd‘)' i n-2-one
(3n {2k (B

S enyl
§1y21|r 2x\y/pr opoxy)%}/
(S)-5-(3-(4-(2,4 oro

oH hydroxypropoxy)indblin

~N-=0
| Eﬁg-?—%3'—(r41-z3:!21_-difQorophenyl)piperazin- 1-yD-2-

| ) pi per BgieRPPRgYinddin-2eng OH
one O0ON H F

phenyl ) pi perazin-1-yl)-2- NL
-2-one FO NH NOH(,9S-5

fT uor ophenyl
xypropoxy)lndolln 2-
(4042 chl or ophen
ox Q/QQQ% ndal i n-

0]

o
0 hy

N
H

pipera zin- 1 -yl)-2 - FNDO

one(é) 9 3'}‘4 (4'_illu0r%hlr]y%razm 1 El) -2-

vl )plperam
2- one ]@/droxypropoxy)mdolm -2-one

(8)-5-(3-(4-(3 ,4-dimethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(5)-5-(2-hydroxy-3-(4-p-tolylpiperazin-1-
yl)propoxy)indolin-2-one

(8)-4-(4-(2-hydroxy-3-(2-oxoindolin-5-
yloxy)propyl)piperazin-1-yl)benzonitrile

(8)-5-(3-(4-(4-bromophenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(8)-5-(2-hydroxy-3-(4-(4-hydroxyphenyl)piperazin-1-
yl)propoxy)indolin-2-one
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N H(S)-5-(2-hydroxy-3-(4-o-tol
yl ) propoxy) i ndol i n- 2- one

yl pi perazi n- 1-
COoHOO
WQRoBINe3sA37 PCT/ US2008/ 068843

N H40 WO
(S)-2-(4-(2-hydroxy-3-(2-oxo0indolin-5 N OH
yl oxy) propyl) pi perazi n-1-yl) benzonitrile

MeG.

PCT/US2008/068843
CNN,;: O

C--\~0O0 NH CL (S)-5-(2 -hydroxy-3 -(4
yIpiperazin- I - N UH O yl)propoxy)indolin-Z-one

N F N~ OH

(@»{@ 4-43- £ 1 uor opheny Py prper Az noi =y

hydrox&g;mggpr' Ql iQ- 2-
(S)-5-(3-(4-(3-c opken
[ hydr oxypr opoxy

2-lone

y X_y]ﬂq_enyl)piperazin- 1-
N~~ m@m@m@w-@m N~ OH
yl) pi perazin-1-yl)-2- ~N,~, ~O
dif i n-2-one \~"\VII ~-NO\ H H
(S)-5-(2-hydroxy-3-(4-mtlolypiperazin-1- N~
Fscy[f?if)poxy)indolin-}one ~N~~O/ o
\ /ﬁ on | (S)-5-(2-hydroxy-3 -(.4-(4-.
K/ N \/:\/ (trifluoromethyl)phenyl)piperazin-1-
=0

yl)propoxy)indolin-2-one
N
H

(8)-5-(3-(4-(biphenyl-4-yl)piperazin-1-yl)-2-

hydroxypropoxy)indolin-2-one
N A0
-
N
H

(8)-5-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)-2

hydroxypropoxy)indolin-2-one
mo
N
H

(8)-5-(3-(4-(2-fluorophenyl)piperazin-1-yl)-2-
N_A_O hydroxypropoxy)indolin-2-one
T
N

(8)-5-(3-(4-(2-chlorophenyl)piperazin-1-yl)-2-
0 hydroxypropoxy)indolin-2-one
T
N

(8)-5-(2-hydroxy-3-(4-o-tolylpiperazin-1-

s yl)propoxy)indolin-2-one
N~_0
-
N
H

40



NH F3C/~ OH (S)-5-(2-h
(trifluoronethyl)phenyl)p
wQ@ kgopoapdxy) i ndol i n- 2- one
(S)-5-(3-(4-(4-ethyl pheny
hydr oxypr opoxy) i ndol i n- 2-
PCT/ US2008/ 068843 (H

ydr oxy- 3- (4-(
i perazin-11 \
\' H N COH
') pi perazin-1-yl)-2- N~O/
one \ N H 41 WO 2009/ 006437

3- ~N~~O/ N
\JO

@i b (Z2-hydroxy-3-(4-(4-

I 1 -yl ) propoxy)in
(S)

4 (4-cycl opr opy

ro OXM)I doli n-2-
~~0 / yl)propox

2

(S) 5-(3-(4- (4 butylgheny

"Sopfopylphenyl)plpera2|n N
dol i n

| p hen sz) %?ﬁhgr ({Z_||0>501n|d311n 5 NO
one 7Y )I@ﬁ[azm 1 yl)benzomtrlle
pfOpV'phenyl)plperaZ|n 1- N
2-one \ N H

I)plpera2|n I-yI)-2- OH NO /

dl UAyIJI UIJUAy}I IIdUI I II 2'
) - 5- (2- hydroxy-(3-(4-(4
pr opoxy)i ndol i n-2

(S)tiité Hyaroxy 3- (4- (4-

0]

PENIZY
e \ I

-|sobut I hen | ) pi perazin-1-
- one® ?yZNllg’ﬂqOXy% (2‘ gher?ylplperazm 1-

(pr op- 1- yDbropoxy)indolin-2-one

O~

(8)-5-(3-(4-(3-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(8)-5-(3-(4-(3-chlorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

-5-(2-hydroxy-3-(4-m-tolypiperazin-1-
© ydroxy ypip
yl)propoxy)indolin-2-one

(8)-5-(2-hydroxy-3-(4-(3-
(trifluoromethyl)phenyl)piperazin-1-
yl)propoxy)indolin-2-one

(8)-5-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one
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OH ynyl ) phenyl ) pi perazin- 1 -yl)propoxy)indolin-2-one
N\~"\v /II~-O\ N H / 1 \ NOH

W@ 3)09606427 hydr oxy- 3- (4- (napht hal en- 2-yl ) pi per aRETU32008/068843
~N~"~0O yl ) propoxy) i ndolin-2-one H 42 WO 2009/ 006437
PCT/ US2008/ 068843 Cl ~ /
5-((5)-3-((R) -4-(4-chl orophenyl) - 2- net hyl pi perazin-1I -

N OH vyl )- Z- hydroxypr opoxy|)| ndolin-2-one H T
) 3-((9)- 4 (4-chl orophenyl) - 2- met hyl pi per azi n-1 -
N ~~O yl ) -2-hydro ropoxy)indolin-2-one NH
: Nﬁ\l 50 ( S) 3-((25S, 6R§Y§) ir@(hztdf%’w%‘i Gpheryyiphey hgperazin-
/N"' N A

cl

H 0 1-yl)propoxy)indolin-2-one

di met hyl pi per az-02- hydr oxypr opoxy)i ndolin-2-'a
~ O _!

|

one NH -~ OH
( (<) Q//’)Q RD\ ’)erlnrfh\ll 4 n-tolvlininaragzin_ | N
SO AN A WV =59 Iy APt oy T P peta s A
[)-2-hydr oxypr opoxy)l ndol in-2-one OH C a N') COH
( (3-(4-(4-chl orophenyl ) pi perazin-1-yl)-2- N,-~ 0
hy Mp’l\ﬁ)poc)j(l_}/) i ndol i n- 2- 0N®-5-(4N4-cyclopropylphenyl)piperazin-1-yl1)-2-

K/ N \/:\/Om hydroxypropoxy)indolin-2-one
(0]
N

H

(8)-5-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yl)propoxy)indolin-2-one

(85)-5-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-

Q \/‘\/Om hydroxypropoxy)indolin-2-one
(0]
N
H

K/ N \/E\/O yDpropoxy)indolin-2-one
=0
N
H

(8)-5-(2-hydroxy-3-(4-(4-(prop-1-
@ COH ynyl)phenyl)piperazin-1-yl)propoxy)indolin-2-one

AN
\(\O\ N /ﬁ oH (8)-5-(2-hydroxy-(3-(4-(4-isobutylphenyl)piperazin-1-
\©\

N /\ (8)-5-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-
OH
K/ N \/E\/o yl)propoxy)indolin-2-one
-
N
H
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H G C NOH
(R -5-(3-(4-(3, 4-di chl orophenyl ) pi perazin-I-yl)-2- N
WQ 2009/06@4By dr oxypr opoxy) i ndolin-2-one O N H N@HUS2008/068843
(R -5-(3 -(4-(4-ethyl phenyl)pi perazin-I-yl)-2- N
hydr oxypr opoxy)i ndolin-2-one N H 43 WO 2009/ 006437

PCT/ US2008/ 068843

Y oH

< 9- (Z-hydroxy-3-(4-(4-
i;:;HBO /1 -yl)propoxy)indg
(4OQ4 cycl opropyl|

~N~~ y)i ndo
-hydroxy 3 (4 - ,

yl ) propoxy) i ndol 2
(R) 5- (3- (4- (4- but yl gheny

i sopropyl phenyl)pi perazin N

4%339 (% P {J chloropzhenﬁ/{_'Z m()i1_1| lplﬁerazm 1-
| i n- 2-‘/8ﬁély WR’{PPGM)%“P%{ z"“e (2

Iphenyl)plpera2|n- 1- N
HN CH

| ) pi perazin-l-yl)-2- ~N~~O

'\-roxypropoxy)lndolln 2
- hydr oxy- 3- (4- (4-|
o* O bHyI)propoxy)l d

H(R)

@W@ X 4-
i) ?ﬁ?nv' b paca k-
;

—~

ol

-one \ N H N
| ﬁ@mk(wj p@%ﬁlbfrl)%hpdyﬁ %@t%ylﬁpe;l%n \1

2 (Oplr S/B fggoxwrmy)mdolm 2- OneN
-yl ) propoxy)indolin-2 -one

5-((S5)-3-((25,6R)-4-(4-chlorophenyl)-2,6-
dimethylpiperazin-1-yl)-2-hydroxypropoxy)indolin-2-

one

5-((85)-3-((25,6R)-2,6-dimethyl-4-p-tolylpiperazin-1-
y1)-2-hydroxypropoxy)indolin-2-one

(R)-5-(3-(4-(4-chlorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(R)-5-(3-(4-(3,4-dichlorophenyl)piperazin-1-y1)-2-
hydroxypropoxy)indolin-2-one

(R)-5-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one
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~N,,J,ON H / I \ NOH
(R)-5-(2-hydroxy-3-(4-(napht hal en-2-yl ) pi perazin-1 - N

WO 200008d43pr opoxy) i ndol i n-2-one O \ N H 44 WD PCT/US2008/068843
2009/ 006437 PCT/ US2008/ 068843 ~aN OH N ~~0O 10:N>=0Oy

(R) -5-(2-hydroxy-(3-(4 p-

tol yl pi perazin-|I -

1) propoxy)indolin-2-one H OH

(R -5-(Z-hydroxy- 3- (4-phenyl pi perazin-1- N
opoxy)indolin-2-one |[NH F

( (4(4f|uoropheny| p| erazin-1-yl)-2- N OH

hydr oRypriop@Kky) i ndol i n- 2-lo ydroxy -3et-¢§-IsoproRyInheny pingien-

enbodi eorpeound |i s Sel ect- ﬁlﬂroﬁ@@)mddﬁablo@e 7.

Tabl e 7. Conpou

I yaN C 1 OH

(S ) - 6- (3- (4- (3, 4¥di ¢hl orjophenyl ) pi perazin-1-yl)-2-
LN==0O h\/r*ll OX‘] pr Opoxy) 3’ di h\/rlr nqul nohn ’)( 11*) ohe

OoOH

(R)-5-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

e

(R)-5-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yl)propoxy)indolin-2-one

)/\©\ R)-5-(3-(4-(4-butylphenyl)pi in-1-y1)-2-
Ny on (R)-5-(3-(4-(4-butylphenyl)piperazin-1-yl)
K/N\)\/O hydroxypropoxy)indolin-2-one
T
N
H
\(\©\ R)-5-(2-hydroxy-3-(4-(4-isobutylphenyl)pi in-1-
N/\ oH (R)-5-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin
K/N\)\/O yl)propoxy)indolin-2-one
[0
N
H
x
(R)-5-(2-hydroxy-3-(4-(4-(prop-1-
N /ﬁ OH ynyl)phenyl)piperazin-1-yl)propoxy)indolin-2-one
K/N\)\/O
-
N
H
N /ﬁ oH (R)-5-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-
K/ N \)\/ yl)propoxy)indolin-2-one

o]
I=z ;
o]
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(5)-6-(3-(4-(3,4-difluorophenyl)piperazin-l-yl)-2- F N
CH hydr oxypr opoxy) - 3, 4-di hydr oqui nol i n-2(111) - one
WONR009/006430 N O H 45 WO 2009/ 006437 PCT/ US2008PUBB82488/068843
(R -6-(3-(4-(3,4-difluorophenyl)pi perazin-1-yl)-2- F
CH hydr oxypr opoxy) - 3, 4- di hydr oqui nol i n-2(111) - one
N, ,J,0-0aNo H F

b (3-(4-(4-TTuorophenyl )pi perazin-1-yl)-2- N OH
ox ropoxy) 3, 4-di hydroqui nol i n-2(111)-one N \~O

(S) (3 \}J\/a) di met hyl phen$-§-Biperas-rrelypiyeragin-loy
N ~ H ydroxypr ¢ 304+ di hydr oglirerotyimio@(Zdt ) - one
NOH NOH(S)-¥% ydroxy-3-(4

p-tol yl pi perazi n-1-yl propoxy) -

4-di hydroquinolin-2(111)-one OH NCN
) - 4- (4- (2- hydr oxy- 3- ( 2-joxo0- )%(4;7'(1 oxyw4 'pheln\!;lvplpgrazm 1-
o&i nol i n-6-yl oxy) propyl Plperaz

yI ) H.é/rzﬁ w JJ e NOH B propoxy)mdolm 2 -one
C:u

F
\O\ (R)-5-(3~(4-(4-fluorophenyl)piperazin-1-yl)-2-
N /ﬁ

hydroxypropoxy)indolin-2-one

In one embodiment, the compound is selected from Table 7.

Table 7.

Compound
NAME

Cl
ol D\ N /\ (5)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
OH . L
K/ N \/:\/ Om hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
N ¢}

H

F
D\ (8)-6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-
F N /\ OH

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
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(S)-6-(3-(4-(4-Dbronophenyl ) pi perazin-l-yl)-2- N CH
N~~O hydr oxypr opoxy) - 3, 4-di hydroqui nol i n-2(111) - one

W@Mw9IBD64B1O N OH (S) - 6- (2- hydr oxy- 3 PCT/US2008/068843

- (4- (4- hydr oxyphenyl ) pi perazi n-1- N~~O
yl) propoxy) - 3, 4-di hydr oqui nol i n-2(111)-one N O H 46
WD 2009/ 006437 PCT/ US2008/ 068843 MO\ N OH (S)

Z-Nydr oxy- 3- (4- ( 4- Met hpxyphenyT ) pi perazi n-1- 10~
O yl ) propoxy) - 3, 4-di hyd L0 | P52 one
(&) - 6- ( 2- hydr oxly {ﬁ%{% L ‘%f 16%3)?1?ﬁraZ1“ 58
uof onket hy! Lpheny! ) pf p@fdé?ﬂpf?l"rxyw YR Gpaieyjr-2gl-one
W\ drhydr ogui n-2 111)-one 11\ O H

(S)-6-(3-(4-(biphe g 2oyl ) pi perazin-1-yl)-2- N~ OH

hydr oxypr opoxy) - 3, 4-di hydroqui nolin-2(111)-one N,,;
TONO HF

(e igi) A A R G

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

(S)-6-3-
hydr oxypr opoxy) - dr oqui nol i n-2(111) - one

rop enyl ) pi perazin-1-yl)-2- F N

D\ N /ﬁ (5)-6-(3-(4-(3,4-dimethylphenyl)piperazin-1-yl)-2-
OH

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

\©\ N /\ (8)-6-(2-hydroxy-3-(4-p-tolylpiperazin-1-yl)propoxy)-
OH

3,4-dihydroquinolin-2(1 H)-one

NC
O (S)-4-4-(2-hydroxy-3-(2-0x0-1,2,3.4-
N/\

tetrahydroquinolin-6-yloxy)propyl)piperazin-1-

K/ N0
m yl)benzonitrile
N e}
H

Br
\©\ (8)-6-(3-(4-(4-bromophenyl)piperazin-1-yl)-2-
N/ﬁ OH

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

HO
\©\ \ /\ (8)-6-(2-hydroxy-3-(4-(4-hydroxyphenyl)piperazin-1-

y)propoxy)-3,4-dihydroquinolin-2(1 H)-one
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NOH NOH(,S-6-(3 -(4 -(2-chl orophenyl) pi perazin-
1-yl)-2- cl

wWQ.20dbgelddXy pr opoxy) - 3, 4- di hydr oqui nol i n- 2( 111) PGHES20D8/(58843
H

(S)-6-(2-hydroxy-3-(4-o-tolyl pi perazi n-1-yl ) propoxy)

CH 3, 4-di hydroqui nolin-2(1H -one NO NO H 47 W
MeQXU 006437 PCI/ U520087 06[8843

( (4- (2- hydroxy- 3-(2-
TgijihyA\p

ahydr qu:IHnollnGon@)eZ (N4
L. NO yi) penzapb

pl per a hoprhIenyl)]ﬁﬁrazm 1-
N OH W){y)-@é}.rdlh droquinolin-2(1 H)-one
(S) 6- ( 2- hydr oxy 4- henyl pi perazin
3, 4-di hydr oqui no

1-yl) propoxy) -
-one N :: ONO HF N
(S)-6-(3-(4-(3- fIuorgphenvl)piperazin-l-vl)-2- OH N~~O
FsC Xypropoxy) - 3, 4- di hydr oqui nolin-2(1H) -one aNo H
m S)-6-(3-(4-(3-ch| orophenyj))smwo@&(ﬂ(d yl)-2-
N~~0 Rydrijoxggdr opoxy) - 3, 4-
aNo H NS~6

d
OX Yy} gxl‘k%arome y&ﬁlen &)%peeragm }I%l)lir(ao_i(y) % 4
~0 3, 4-di hydroqi‘i i nIZ(
N

1H) - one
0

1]§rm@qumolm -2(1H)-one

()
W
by

(5)-6-(3-(4-(biphenyl-4-yl)piperazin-1-yl)-2

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
jaaaee!
N 6]

(8)-6-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

(8)-6-(3-(4-(2-fluorophenyl)piperazin-1-yl)-2

H
@(Nlo
H
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
@@O
H
(INIO
H

(8)-6-(3-(4-(2-chlorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

(8)-6-(2-hydroxy-3-(4-o-tolylpiperazin-1-yl)propoxy)

3,4-dihydroquinolin-2(1 H)-one
N \/\/o\|ij(\/\L
N O
H
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H F3C/ N~ OH (S)-6-(2-h
(trifluoronethyl)phenyl)p
waiz2deydoaasui nol i n- 2( 1H) - one
(S)-6-(3-(4-(4-ethyl pheny
hydr oxypr opoxy) - 3, 4- di hyd

ydroxy-3-(4-(3- ~N~~O/

i perazin-1-yl)propoxy)-3,4
\ NO\ H N~ OH
|') pi perazin-I-yl)-2-
roqui nol i n-2(1H) - one

008/ 068843 H

N OH

Y-6-( 2- hydr oxy- 3-(4- (4F

48 WD 2009/ 006437 PCT/ US2
| ) propoxy) - 3, 4-di hydro

[:;2¥ G“Eg (44 (4-cycl opr opy

t\«/ dr oxygpr opoxy) - 3

|sopropy1pheny1)p|pera2|n
quino |

Iphen‘*? %:ef%z¥ P% %
4t di'Fy ﬁBQMQﬂﬂﬂﬁWEP@%TVWHHé

yl)benzonitrile

OXO

(S) 6- (2 hydr o 4_£4-propyl phenyl ) pi perazin-1- L

yl) propoxy) - 3, 4- ihy%ro&uinolin-Z(lll)-one N OH

(Q\-R (Q (A (A hlltyl phpnyl\pi ppr:nin-l-yl)-’)- CH
droxypropoxy) 3, 4-di hydroqui nolin-2(111)-one OH N

H (S)-6- (2 hydr

ynyl) phenyl) pi peraztg=Toy
dlhydrqu|noI|n 2(11&) on

(8)-6-(2-hydroxy-3-(4-phenylpiperazin-1-yl)propoxy)-

| sobut yi phgayh)RiiPRIBZhd- 1-

ydroqui nolin-2(11l1)-one N O
(4-(prop- | OH
| ) pr opoxy) - 3, 4- ~N~~O

e

o

L
N o}

H

(8)-6-(3-(4-(3-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

Wom
N O

H

(8)-6-(3-(4-(3-chlorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

Wﬂ@@
N O

(8)-6-(2-hydroxy-3-(4-m-tolypiperazin-1-yl)propoxy)-
3,4-dihydroquinolin-2(1 H)-one

H
(8)-6-(2-hydroxy-3-(4-(3-
\/\/O (trifluoromethyl)phenyl)piperazin-1-yl)propoxy)-3,4-
m dihydroquinolin-2(1H)-one
N e}
H

12,
C
L
@
@
A ON

k\/N\/\/O
T[::[f:Lo

N
H

(8)-6-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
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NOH NO
(S)-6-(2-hydroxy-3-(4-(napht hal en-2-yl)-piperazin-1- N
W@ RQopoapdxy) - 3, 4- di hydr oqui nol i n-2(111)-one Ne/BS2098/068843

WD 2009/ 006437 PCT/ US2008/ 068843 Cl
6-((5)-3-((R)-4-(4-chl orophenyl)-2-net hyl pi perazi n-1 -
N OH yl) - 2- hydr oxypropoxy) - 3, 4-di hydroqui nol i n-2(111) -

one OH d
) - 3- ((S)-4-(4-ch|oropheny|) 2- et hyl pi perazi n-1 -

2- hydr oxypr opoxy) - 3, 4- di hydr ogni nol i n-2(1
)NO H)H/ cl X)éa poxy S- 6- (2- hyldro%f 3-(4-(4- 1Isopr0pyllphenylgp1ple_:9azm

6- (( S)>3NY2S/86 s ch| or oplvenydy)3Ldidrodlindling2(1H)-oneO
dlnethylplperazﬁgijg§?ig 2 hydr oxypr opoxy) - 3, 4- 17 /|
di hydroqui nolin-2t1 Non€ | ~ NH N 6-((S)- 3 -((2S,
6R)-2 6-dinethyl-4 p-toly] piperazin-1- CH L~ ~

[ ) - 2- hydr oxypr opoxy) - 3, 4+ di hydr oqui nol i n- 2(IF6-1/ one
a Cl NOH _ _
( &a\ﬂ 4- éHA’ -chloro p hen y l(3)‘3|—(p—@l[(@-gﬂcfaﬁrl)p'ybf)ile)lﬂ)%fperazin- 1-yD-2-

K/ N \/E\/O\<jft\L hydroxypropoxy)-3,4-dihydroquinolin-2(1/)-one
o

r\Ej\ N /ﬁ oH (8)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
K/ N \/E\/om y)propoxy)-3,4-dihydroquinolin-2(1 H)-one
N 0]

(85)-6-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-

O\/-\/Om hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
0

Y\©\ N /\ OH (8)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-
K/ N \/\/Om yl)propoxy)-3,4-dihydroquinolin-2(1H)-one

N 6]

H

ynyl)phenyl)piperazin-1-yl)propoxy)-3,4-

e
(8)-6-(2-hydroxy-3-(4-(4-(prop-1-
o perazi
L\v/N\v/*\vfo\l::::l:ji:l§ dihydroquinolin-2( 1 H)-one
N o

N /\ (8)-6-(2-hydroxy-3-(4-(naphthalen-2-yl)-piperazin-1-
K/ N \/\/om yl)propoxy)-3,4-dihydroquinolin-2(1 H)-one
N O
H
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N hydr oxypr opoxy) - 3, 4-di hydroqui nol i n-2(111)-one N O
H G C NOH

W@ R)09Beq437 (4- (3, 4-di chl orophenyl ) pi perazi n- | - yPQF/BS2003/063843
,J,, O hydroxypropoxy) -3, 4-di hydroqui nolin-2(111) - one
NOH NO
(R -6-(3-(4-(4-ethyl phenyl)piperazin-l1-yl)-2- N,JO

I OXYPropoxy) - 3, 4-di hydTr OQUI nol I n- Z( 111)-one N OH
O 2009/ 006437 PCT/ USZ ? chlo n9H
ff D meth%l%n%erazm 1-
1) 2 hy oxypropoxy 3 ,4- dlhydroqumolm 2(1H)-

ydroxypropoxV)-3,4-dihydroquinolin-2(111)-one

1)1 L/\/
yl E)lﬁpoxy) Soqw nolin-2(111y=eone O N H
OH (R -6-(3-(4- Owr opy!l phenyl ) pi perazin-1-yl)-2
,,ONh
/

Ci H NO-I(R)-6-(2-hydroxy3-(4 (4
apy! phenyl) pi per azi n- & ]
Priopoxy) o, 4- di hydr oquij 6%”? #Sb) (‘f%lgrophené/l)ﬁlm ghylpipegzin-1

N(4A(4obury | p eny )yBrzﬁé‘n‘f%i‘Zli’r?POW)f/f‘flhyziroq@qhn -2(1H)-

hydr Oxyoxy 4- di hydr oqui nadei n-2(111) - one

dr oxy- 3- (ﬂ (4-|sobutylphenyl)piperazin-l-

=<

opoxy) - 3, 4-di hydroqui nol i n- 2( I11)-one N O
-hydroxy-3 - (4-(4- (RYOPs(2s.6%)-4-(4-chlorophenyl)-2.6-
dimethylpiperazin-1-yl)-2-hydroxypropoxy)-3,4-

N \/E\/O
m dihydroquinolin-2( 1 H/)-one
N Yo
H

\©\ N /Y 6-((5)-3-((25,6R)-2,6-dimethyl-4-p-tolylpiperazin-1-
OH

y1)-2-hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-

N \/:\/O
N @]

(R)-6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-2-

H
K/)\‘ \)\/O m hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
N (0]

(R)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-y1)-2-

H

k/)\j \)\/0 m hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
N O
H

/\©\ N /ﬁ (R)-6-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-

K/ N \)\/om hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
N O
H
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N OH ynyl ) phenyl ) pi perazi n-1-yl ) propoxy)-3,4- N, ~i O/
di hydroqui nolin-2(111)-one \ NH N O™ (R- 6-(2

WO bopdoeng? 3 - (4 - (napht hal en-2 -yl ) pi perazi n- BCFUS20pE 068843
0 yl)propoxy) -3, 4-di hydroqui nolin-2(111)-one N O H 51
WD 2009/ 006437 PCT/ US2008/ 068843 N OH N OH
(R)-6-(2-hydroxy-3-(4

p-tolylI'pi perazi n- I-ylI')pr opoxy)-,tO ~1

i hydroqui nolin-2(111)-one OMH
( - hydr oxy- 3- (4- phenyl pi perazin-1- NOd N ,,J,iO
T )MS 4- di hydr oqﬁﬁ)ﬁéqp Ao iseory Py Qyinefaziy-
I (R < goOrOphieny | -ylpidpexy B¥z4-dikykroyuinpir2(1 HofeH
hydr oxypr opoxy) - - di hydroqui nol i n-2(111)-one N, ~, O
aNO H I n anot her~entod®nent, the conmpound is sel ected
frnm Tabhle 8 Table 8 Conpound NAME Cl ID ClI N

S )-6-(3-(4-(3, 4-dichl orpphenyl) pi perazin-l-yl)-2 CH
ypr opoxy) qui nol i n-2(111)-one cclLO
N /\ OH (R)-6-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-

K/ N \)\/Om hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

N O
H
r\O\ N /\ (R)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
OH
K/ N \)\/Om y)propoxy)-3,4-dihydroquinolin-2(1 H)-one
N ¢}
H

N/\ (R)-6-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-

K/ N \)\/O\Ofl hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
N @)
H

K/N\)\/Om yDpropoxy)-3,4-dihydroquinolin-2(1 H)-one
N 0]
H

(R)-6-(2-hydroxy-3-(4-(4-(prop-1-
@ OH ynyl)phenyl)piperazin-1-yl)propoxy)-3,4-

N \)\/Om dihydroquinolin-2(1H)-one
N O
H

\(\©\ N/ﬁ oH (R)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-
\O\

N /\ (R)-6-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-

K/ N \)\/Om y)propoxy)-3,4-dihydroquinolin-2(1 H)-one
N O
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H(S)-6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2- F

/[ N OH hydroxypropoxy)quinolin-2(1H-one N-~O/ | \ H
w@®20oM@32009/ 006437 PCT/ US2008/ 068843 F OH PCT/US2008/068843

(R -6-(3-(4-(3,4-difluorophenyl)pi perazin-1-yl)-2- F

hydr oxypr opoxy) qui nol i n-2(111)-one N, )~, O\ NO HF

(S)-6-(3-(4-(4-fluorophenyl) pi perazin-1-yl)-2- OH

roxypropoxy)qw nolin-2{III)-one N~~O/ \V N O H H
\'; 3- (4(34d|nethylphenyl)piperazin I-yI) 2- N
romp(y) qui nolin-2(111) - one N O
(S)- (3¢ h p- t |ofyt- rhbfé?%ﬁ‘hp 1°1ﬂpmef®m I-ylpropoxy)-
yl ) propoxy) qui rmll -one  Nedin@ofuitoli?N(@N-otd NC~
(S)-4-(4-(2-hyd 3-83-pxo- 1, 2-di hydroqui noli n-6- N
OH H

©\ (R)-6-(2-hydroxy-3-(4-phenylpiperazin-1-
N
/\ OH y)propoxy)-3,4-dihydroquinolin-2(1 H)-one
k/ N \)\/O\Qfl
N O

(R)-6-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2-

FONO 5

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

In another embodiment, the compound is selected from Table 8.

Table 8.

Compound
NAME

Cl
ol j@\ N /\ (5)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
OH o
K/ N \/:\/ O\@fi hydroxypropoxy)quinolin-2(1 H)-one
N (@]

T

F
D\ (85)-6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-
F N/ﬁ OH

hydroxypropoxy)quinolin-2(1 H)-one
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OH N yloxy)propyl)piperazin- 1 -yl)benzonitrile /[ \
NO HBr /

W@ 8)09606437 ( 4- (4- br omophenyl ) pi perazi n-1 -yl ) - 2-PACI/Tb2008/068843
hydr oxypr opoxy) qui nol i n-2(111)-one N N O H HO
(S)-6-(2-hydroxy-3-(4-(4-hydroxyphenyl ) pi perazin-I- N
CHN,,;~ ~Oyl)propoxy)quinolin-2(111)-one / \ NO

F 5\5 WO 20097006437 PCIT7T USZ008/ 068843 ©MeO N

6- ( 2- hydroxy 3-(4-(4- en | AMITHEINS
§RPoxy) qui nol i n- 2% %I(;Y(QEZ &{AB}B hg‘y[)}f\]) O y‘l):?g
(S) 6l- ﬂ%ég ( /. ( 4-| N OH Nlmxwropoxy)qumolm -2(1H)-one
(trifl ororret n?)plperazml /\

yI)propoxy)qum $31)-one N OH
(S) 6- (3-(4-(bi phenyIH-4 yl ) pi perazin-I-yl)-2-

(5)-6-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

Nwom
N® ~O

H

(8)-6-(3-(4-(3 ,4-dimethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

Nwom
0O

N
H

yl)propoxy)quinolin-2(1 H)-one
N \/\/Om
0]

N
H

(8)-4-(4-(2-hydroxy-3-(2-0x0-1,2-dihydroquinolin-6-
yloxy)propyl)piperazin-1-yl)benzonitrile

Wo@f\l
N~ "0

H

(8)-6-(3-(4-(4-bromophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

\/\/O\@\l
N @]

H

(8)-6-(2-hydroxy-3-(4-(4-hydroxyphenyl)piperazin-1-
yl)propoxy)quinolin-2(1 H)-one

\©\ (8)-6-(2-hydroxy-3-(4-p-tolylpiperazin-1-

K/N\/\/O
I,

N
H
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OH hydr oxypr opoxy) qui nol i

n-2(1 -one HF

(S)-6-(3-(4-(2,4-difluorophenyl) pi perazin-I-yl)-2-

WO\200Y/0@HBhy dr oxypr opoxy) qu
NO HN-") CH

i nolin-2(111)-one F RT/PS2008M68843

(S)-6-(3-(4-(2-fluorophenyl)pi perazin-1-yl)-2- FNO
hydr oxypr opoxy) qui nolin-2(111)-one / I \ NO HN OH
(3-(4-(Z-chlorophenyl ) pi pera2|n I-yl) Z- O L.NO

MeCQb O-
hypropoxy) qui nolin-2
( yd@oxy 3-(4-0-t
yl) pro 0 | i

(S)-2-(4-(2-hydro .
OH vyl oxy) pr opyl ) pi pera2| n

1H)| one

((%{A/l?’l % ([rlong (4- 4 meth&)iy%_ry )piperazin-1-
[\K‘_}))plmp(@’)qwogrktZ(i‘mone
8843

- 0x0- 1, 2-di hydroqui nolin-6 N

1 -yl)benzonitrile CN M N

op xy) qui nol i n-2( 1H)
K/ 4-gH3-f | uor ophen

AL
0

N
H

FaC (S)-6-(2-hydroxy-3-(
)(/Srj- 6-

4- phenyl pi perazin-1- N OH N

-one N @ylsl o ftoxy-3-4-4-
yl ) P! Qt%ﬁl%%olm@t_h}lfl)_pyeln 1)_p1%e_:razin-1-

yl)propoxy)quinolin-2(1 H)-one

(8)-6-(3-(4-(biphenyl-4-yl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

(8)-6-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)-2-

N /\ 9 H hydroxypropoxy)quinolin-2(1 H)-one
F K/N\/\/Om
N~ ~O
H
-6-(3-(4-(2-fluorophenyl)piperazin-1-yl)-2-
QN/\ OH (8)-6-(3-(4-( phenyl)pip yl)
F K/ = hydroxypropoxy)quinolin-2(1 H)-one

mQ

(8)-6-(3-(4-(2-chlorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

(8)-6-(2-hydroxy-3-(4-o-tolylpiperazin-1-
yl)propoxy)quinolin-2(1 H)-one
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N - hydroxypropoxy)quinolin-2(1H-one / I \ NO HC
I N~ (S)-6-(3-(4-(3-chl orophenyl) pi perazin-1-yl)-2- OH
WO dIgdr oxypr opoxy) qui nol i n-2(1H) -one N O PCT/PSAN08/068843
(S)-6-(2-hydroxy-3-(4-mtolypiperazin-1- OH N ~~O

yl) propoxy)quinolin-2(1H-one / I \ NO H F3C
J::iiIN- OH (S)-6-(2-hydroxy-3-(4-(3 N

riTluoronet _hyl ) phenyl ) Pl per azi n- 1-

) pr E)poxy) C]l(.ll4ng:: I’];| s(héri_g/ ?}E? 4- (& h}Nroxy ?'(2 (1X g;dihyﬁroquinolin-&
g/x\%ro oxy) qui nol i n- 2( 1H) J@ﬁ@pmf\‘/l)ﬂ*ﬂ’e’@m Hyenzepgtyile
2009

68843 OH
(,~)-6-(2-hydro -|sopropy1pheny1)piperazin
1- yl)propoxy)qw noI| -one NOH NOH
(S)y-6-(3-(4-(4-cycl nnrnnvl phenyl)piperazin-l-yl)-2-

v ~0 hydr oxypr opoxy) qui nolin-2(111)-one NO H OH
- 6/\% hydr oxy- 3- (4- ( 4- |pr opyh-plrenybyyphpetcatiineads-1-N O
p Xyg_-)ﬂl-“ nol i n- 2( 111) - one yl)propoxy)quinolin-2(1 H)-one

| )Q\/N\/’\/Om
N0

(8)-6-(3-(4-(3-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

H

Nwom
N ~O
H

(8)-6-(3-(4-(3-chlorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

\/\/O\©\/\l
0

N
H

yl)propoxy)quinolin-2(1 H)-one
N~ ~O
H

(8)-6-(2-hydroxy-3-(4-(3-
(trifluoromethyl)phenyl)piperazin-1-

\/\/O B o
yl)propoxy)quinolin-2(1 H)-one
(6]

N
H

/©\ (8)-6-(2-hydroxy-3-(4-m-tolypiperazin-1-

(8)-6-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

K/N\/\/O
T,

N
H
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NOH(S)-6-(3-(4-(4-buty
N, ~O hydr oxypr opoxy) qui no
W@ 8)0966q42* hydr oxy- 3- (4- (4-
OH N, ,;-~0yl)propoxy)qu
(S)-6-(2-hydroxy-3 -(4-(4
ynyl) phenyl ) pi perazi n-1-y

| phenyl ) pi perazin-1-yl)-2- OH
lin-2(111)-one N O H N

i sobut yl phenyl ) pi per B@i/83008/068843

inolin-2(111)-one NO H
-(prop- | N off

1) propoxy)quinolin-2(1 I1)-

~N~—~O one NO H/7 T \ N~

- (2- hydr oxy- 3- (4- (nad

pr opoxy) qui nolin

2009/ 06437 9RCT/ US2008/ 06
((R) -4AM<ehl Oropheny

I)-2-hydroxypro§

6-((5)-3 -((9)-4-

N OH yl)-2-hydroxypraopoxy

< 1!

OH

pht hal en- 2-yl ) pi perazin-| -
-2(111)-one N O H56 WO
3 -g-(Z-I@f]m)G/:S(-(é-gt)-lg()Bropylphenyl)plperazm-
2- met hylypir@esyaminelin D¢l HNoroOH
olin-2(111)-one N NO HCOC
ophenyl ) - 2- net hyl pi per azi n- 1-
quinolin-2(111)-one N O

N ﬁ OH (8)-6-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-
K/N\/:\/O\Q\/\l hydroxypropoxy)quinolin-2(1 H)-one
N™ ~O
H
K\O\ N (8)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
OH
N \/5\/0 yl)propoxy)quinolin-2(1 H)-one

5

Ir=

)

Z
é)
@)

(85)-6-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

O
s

.

Iz

(8)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-
yl)propoxy)quinolin-2(1 H)-one

d g

»

Z
é)
O

(8)-6-(2-hydroxy-3-(4-(4-(prop-1-
ynyl)phenyl)piperazin-1-yl)propoxy)quinolin-2(1 H)-

one

e

(5)-6-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-
yl)propoxy)quinolin-2(1 H)-one
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H G NOHG6-((5)-3-((2S,
di net hyl pi perazin-1-yl)-2-

wQtmyey4dhe N OH N 6-((
p-tol yl pi perazin-1-
yl)-2- hydroxypropoxy)qU|n
O HA NO

6R) - 4- (4-chl or ophenyl ) - 2, 6-
hydroxypropoxy)quinolin- 7
S) 3-((2S, 6R) -
~~0/ |

oI in-2(111)-one \' N

CrRB- (3- (4-(4-chrorophen
\hg opoxy) qui nolin-2
4i
R

(R) - 6

vl ) plperazin-T-yl)-2- N, , O
(61 (%51))3 (&PF (4- CECI‘Oleen'_Il) 2 meth?dpl?)erazm 1-
phenyHy BrgePapTRatinol-j(Lo-opg

~~Ohy in-2(111)-one / NO HNO
(R) -6-(3-(4-(4-¢ &9y| ) pi perazin-1-yl)-2- N
hydr OXYpr opoxy) qui noIHl n-2(111)-one N O H 57 WD

8843 OH O R

CI 209/ 006437 PCT/USZ0087/ U6
hydroxy 3-(4-(4-iso
/ pr @Roxy) qui nol i n
(R - 6 N 4= 4Ocy op opy

hydr oxyqu

~N~O

pé@i% ?EJ‘PQYHQ) Ei)h%e{_? emm I-
| phetly 9Y6ﬁ0f¥éﬁ0@z¥>ﬁﬂ@hfy4<)ﬂ>2ne
i nolin-2(111)-one NO H

6-((5)-3-((25,6R)-4-(4-chlorophenyl)-2,6-
dimethylpiperazin-1-yl)-2-hydroxypropoxy)quinolin-
2(1H)-one

6-((5)-3-((25,6R)-2,6-dimethyl-4-p-tolylpiperazin-1-
y)-2-hydroxypropoxy)quinolin-2(1H)-one

(R)-6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-2-

OH
K/)\l \)\/ o \@\/\l hydroxypropoxy)quinolin-2(1 H)-one
N~ ~O
H
DO
R)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
ol N/\ OH (R)-6-(3(4-( phenyl)pip yl)

hydroxypropoxy)quinolin-2(1 H)-one

(R)-6-(3«(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one
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N OH
(R) - 6- (2- hydr oxy- 3- (4- ( 4-

W@ kgopoa@Edxy) qui nol i n-2(111) - one

(R) - 6- (3- (4- (4-butyl pheny
hydr oxypr opoxy) qui nol i n- 2
(R) - 6- (2- hydr oxy- 3- (4- ( 4-

propyl phenyl ) pi perazin-1- N
/1
|') pi perazin-I-yl)-2- OH
(111)-one amOH N OH
i sobut yl phenyl ) pi per azi n-1 -

yT )y propoxy) qui nol i n- Z( 111
y-3-(4-(4-(prop-1- N

-one am O H OrR-6-(2-h

n henyl ) pi per azi n- 1- y1)) pr opox uinolin-2(1 11)-
of y NINS )O%cbige H/ | %/ NP]@ﬁr’:()Z-hy%r)ogyS-(4-(4-isopropyqphenyl)p)iperazin-
(R) - 6-42-hydroRy..2 napht hal enbRepyty)pinperazi-mel - N
)., Oyl)propox ﬂ in-2(111)-one N O H 58 WO
2009/ 006437 PCT/ 68843 ~aN OH
(R)-6-(2-hydroxy-3-(4-p-tiolylpiperazin-1- 1 y ) [ |

propoxy) qui nolin-2(1H) -lone N O H

(2- hydr oxy- 3- (4- phenyl pi perazin-1- N OH

P

(R)-6-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

o

(R)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yl)propoxy)quinolin-2(1 H)-one

(R)-6-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1 H)-one

(R)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-
yl)propoxy)quinolin-2(1 H)-one

d g

(R)-6-(2-hydroxy-3-(4-(4-(prop-1-
ynyl)phenyl)piperazin-1-yl)propoxy)quinolin-2(1 H)-

one

3

%

(R)-6-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-
yl)propoxy)quinolin-2(1 H)-one
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y1) pr opoxy) qui nol i n-2( 1H) -

-(4- (fl uorophenyl) pi peraz
WO ep/0864pT opoxy) qui nol i n- 2
OH CH (S)-6-(3-(4-benzyl
N~~O hydr oxypr opoxy) qui no
(R -6-(3 -(4-benzyl - 4-hyd

one NOH(R-6-(3
in-l1-yl)-2- N OH
(1H) -one N, JLO/ |
lin-2(1H)-one NOH OH CH
roxypi peridin-1-yl)-2- N~ O

el OXypr Oopoxy) qui nol n- Z{
6- 2- hydroxy-3 - (4-hy
O Nréigpqyy)quinolin-Z(
anotHQrg/ nmbhdi gre he c
e Y. hou

Tabl Ta e
Q S Q oC

PCT/ US2008/ 06884 S
N-(4-(2-(3-(3, 4-di chHorop

1H)-one 05" N OH OH
dr oxy- 4- phenyl pi peri di n- I
1H) -one N~~O N O

orp &Rirfd> ozt @@tt@ﬂpllrefaélﬁwl el
nd Name prdp&y)dndk009/7006437
I N)LNi\iO /

henyl ) - 2- oxoi m dazol i di n- \

SCeve—1T =yt )ethoxy)pheny
N1~IN N-(4-(3-(3
chlorophenyl) 2-0

-yl @\/f\ﬁe@@?{ne

I

Hmettranmesut-fomamde—+H—C€H0

xoi m GaZoP FaPH- PR 1

sul f onayfpaeoxy)quinolin-2(1H)-one

(R)-6-(3-(4-(fluorophenyl)piperazin-1-yl)-2-

OH -
hydroxypropoxy)quinolin-2(1 H)-one
N Om ydroxypropoxy)q (1H)
N~ ~O
H
OH
OH (8)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \/:\/Om hydroxypropoxy)quinolin-2(1H)-one
N~ ~O
H
OH
OH (R)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \)\/Om hydroxypropoxy)quinolin-2(1H)-one
N~ ~O
H
OH
(8)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-1-
QH yl)propoxy)quinolin-2(1H)-one
N~

In another embodiment, the compound is selected from Table 9.

Table 9.

Compound

Name
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HH(S)-N(4-(3 -(3 -(3,4-dichlorophenyl)-2- CI 0 N/
, SOZMe oxoi mdazolidin-1-yl)-2 C bNzN O
Whywposo4pT opoxy) phenyl ) net hanesul f onani de  OH RCT/US2008/068843
(S)-N-(4-(3-(3-(4-chl orophenyl ) -2-oxoi m dazolidin- O
N, SOZzMe 1-yl) 2 C / NN-O
hydr oxypr opoxy) phenyl ) net hanesul fonamde OH OH (S)- 1

-( —chiprophenyl ) -3 - (2 fhydroxy-3 -(4 O NN O\
hmr oxy Xy) propy ?\I ﬁmZQ?éq r phenyBQ 0)(01m1daZ0CEI din-

\‘ITJ/N chl orophe
hydr oxyp enoxy) propyt M dazol iﬂeﬁo’?)pbﬁé‘)meﬁa@uﬁnﬂﬂf Y

(S) (4 (3 (3 (-chI or pphenyl ) - 2- oxoi m dazol i di n-

NeO PGV W S-S A W Fan" I N
bIC| |\r"|\r"u J. _yl )'L ||yU| U)\ypl PPUAY ) PIICTiyl jur©a \ . B

ano fenbodi nent, the con‘ﬁound is selected from
c .<® OoN . Conpo+-Reire-4-dshlegenhrpy Py wxoigaifiazglidio-
(3M4ldiflu \esuean no) evipydpylpBn(iscthideVEO 2B,

N/ \ F (et hyl sul f oman do) phenoxy) acetamde H F 60 WO
2009/ 006437 PCT/1US2008/ 068843 0 H O N~ N

N-(2- (3, 4-di chl orophenyl anj no)ethyl)-2-(4- H
H (8)-N-(4-(3-(3~(3,4-dichlorophenyl)-2-

cl NG
i /©/ SO;Me oxoimidazolidin-1-y1)-2-
Cl
N N /\l/\o
) oH

hydroxypropoxy)phenyl)methanesulfonamide

H (5)-N-(4-(3-(3-(4-chlorophenyl)-2-oxoimidazolidin-
\Sone 1 yl) 2

H
W
o X |
N \__JN /Y\O hydroxypropoxy)phenyl)methanesulfonamide
OH

o OH
C"ON )kN /\I/\O (S)-1-(4-chlorophenyl)-3-(2-hydroxy-3-(4-
\/ oH

hydroxyphenoxy)propyl)imidazolidin-2-one

e} OH
CI\Q\N)kN/\/\O 1-(4-chlorophenyl)-3-(3-(4-
-

hydroxyphenoxy)propyl)imidazolidin-2-one

1-yD)-2-hydroxypropoxy)phenyl)urea

o N NH
)k /O/ jol/ (5)-1-(4-(3-(3-(4-chlorophenyl)-2-oxoimidazolidin-
avs
N N O
@ /\é:\

In another embodiment, the compound is selected from Table 10.

Table 10.

Compound Name

(@]
H
/©/ O\)J\N/\/N N-(2-(3,4-difluorophenylamino ethyl)-2-(4-
H
MeO2S<, F (methylsulfonamido)phenoxy)acetamide
H
F
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McQO2S, N/ CI (et hyl sul fonam do) phenoxy) acetam de H
Cl ON(2-(3,4-dichlorophenylthio)ethyl)-2-(4- OV

w@ pwvlgd43ul f onam do) phenoxy) acet ami de

H M OZSPA/10S20080068843

HC ON(2-(3,4-dichlorophenoxy)ethyl)-2-(4- 0 N~/ O

(et hyl sul f onam do) phenoxy) acet am de

H C

H MO2S, N/ C

O N(E)-N-(3-(3,4-dichlorophenyl)allyl)-2-(4- H

MeOZ5, N /7 Clo( et hl)(l SUITOH

a w&4m ophe
nmet hylHsul f o
MeRFf (3, 4-di chl O

do)
Me02S, N/ C (methyl@ul fo

opaie
—60N—-—-"G N34
=l

AM 00) phenoxy) acet am de |—|
I

;%eﬁgg 8W$%loro?%grglambr%r%}§ Zl_i4

ny| aFﬁlef‘i]éﬁlf”éft’fﬁgﬂdy)plgn%zpacetﬂnlde

1am do) phenyl ) pr opanam de H

acet

Ol U I = \L\,'—!-UIL’

McO2SI N / HCI (et hyl sul f
HCI 0N 20 N-(2-(3,4-d

wﬂ\c)/\mu@iul f
MeHSCI

II ot UpIICIIyI l Ili U) Cl II_yI ) = O \'—!-'
bnam do
chl &f
onamedglypivemidh)pipnoaparnaniide

phenyl
AréRbx

pr opanani d

By 44

N-(2-(3,4-dichlorophenoxy)ethyl)-2-(4-

/@/O\)J\N/\/O\Q\ (methylsulfonamido)phenoxy)acetamide
H
MeO,S._
N Cl
H cl
(6]
/©/ O\)k” Z (E)-N-(3-(3,4-dichlorophenyl)allyl)-2-(4-
MeO2S< Cl (methylsulfonamido)phenoxy)acetamide
H cl
(e}
(o}
/©/ \)kH N-(3-(3,4-dichlorophenyl)propyl)-2-(4-
MeOZS\H Cl (methylsulfonamido)phenoxy)acetamide
Cl
O
N
MHN N-(2-(3,4-dichlorophenylamino )ethyl)-3-(4-
MeOZS\H Cl (methylsulfonamido)phenyl)propanamide
Cl
o}
WHNS N-(2-(3,4-dichlorophenylthio)ethy1)-3-(4-
MeO2S\N cl (methylsulfonamido)phenyl)propanamide
H cl
O
/©/\)J\H/\/O N-(2-(3,4-dichlorophenoxy)ethyl)-3-(4-
MeOZS\N cl (methylsulfonamido)phenyl)propanamide
H Cl
O
VZ .
/©/\)L” (E)-N-(3<3,4-dichlorophenyl)allyl)-3-(4-
MeOZS\H cl (methylsulfonamido)phenyl)propanamide
Cl
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O N(E)-N(3-(3,4-dichlorophenyl)allyl)-3-(4- MO2S, N
/[ H\ C (nmethyl sul fonam do) phenyl ) propanam de H C

W® 200002009/ 006437 PCT/ US2008/ 068843 0 \ PCT/US2008/068843
N-(3-(3, 4-di chl orophenyl ) propyl )-3-(4- H Meo2S, N/ cl
(et hyl sul f onam do) phenyl ) propananide H Cl 0 N
N-(4-(3-(4-(3, 4-dichl orophenyl) pi perazi n- | -yI ) - 3 H

MECZS,  oxopr@pyl ) phenyl ) mef hanesul T onam de

\ N ~4oAl or ophen
Ve 92( / OXO@WW )hga%g ‘fe"?“% henyé)g%@}) 3%4
-N 4-(3-(4-(3, 4- chd¢! oph@ﬁ?}’laﬂf%a@wrﬁg&rﬁqaﬁl dF

MeCz S| N yl ) propyl ) phefiyl ) net hanesul fonamide H Cl Cl

0—Oz N |\|-d(4-\/_-\l+-\o
, 4- di chl orqQphe ) - 2- oxopi perazin-| - N/ N/

1) et )p enw t hanesul| f5tddr‘dé? Fic%lmph‘@l)p}qera@ L-yD-3-
I%,Oé Ve NO\ oxopropyl)phenyl)methanesulfonamide

Cl

O\)kN /ﬁ N-(4-(2-(4-(3.,4-dichlorophenyl)piperazin-1-yl)-2-

MeOZS\H K/ N oxoethoxy)phenyl)methanesulfonamide
Cl

/@MN)H N-(4-(3-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1 -
MeOZS\N k/ yDpropyl)phenyl)methanesulfonamide

O\/\N)H N-(4-(2-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-
MGOZS K/

>N N yDethoxy)phenyl)methanesulfonamide
H
Cl

(6] ~S0O,Me . .
/©/ (5)-N-(4-(3-(4-(4-chlorophenyl)-2-oxopiperazin-1-
© yD)-2-hydroxypropoxy)phenyl)methanesulfonamide

I /©/ “ode (5)-N-(4-(3-(4-(3 ,4-difluorophenyl)-2-oxopiperazin-
j@/ hydroxypropoxy)phenyl)methanesulfonamide

Q /©/ TSOMe |\ _(4-(3-(4~(3 4-difluorophenyl)-2-oxopiperazin-1 -
Hk N0 yl)propoxy)phenyl)methanesulfonamide
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(S)-N-(4-(3-(4-(4-chl orophenyl ) -2-oxopi perazin-| -
O 1 2-h droxypropoxy) phenyl) net hanesul f onam de
W@ 200b1006887 H O SO2Me (S)-N-(4-(3
-(4-(3,4-difluorophenyl)- 2-

1-yl)-2- F\ N OH

hydr oxypr opoxy) phenyl ) net hanesul f onam de

~N 1

y) y N
oxopi perazin- NN\Co \ T

FH O

N~-50z Ve N-(4 [ 3

-(4-(3 henyl ) - 2;
Ylo)Pr yl ), met hanesu
Fo%ss N 5009/ 00643 T7BTT/ USP

N- (4- (3- (4- (3, 4- di f Nudrpph

R R e e
008 p%g)@/d}ghen@mmha.nesmtbnarﬁide
enyl ) pi perazin-1-yl)-3- H

McO2S. N oxopr opyl)p enyl ) et hanesul fonamde F F O

MECZS

N-(4(2- |quoroph=n perazin-l-yl)-2- ~N H

o&< % phen met hanesul f %ﬁé%“dé“ -digyopoplgnyl)piperazin-1-yl)-2-
? 3, 4-di phenyl ) pi psr@aeiynhelylyrethansul fohhmide

oxoet hoxy) benzo[d] pl-2(3l1)-one HO

6-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-

H N \Q\ oxoethoxy)benzo[doxazol-2(3H)-one
F
F
O
O:<O O\)J\ N/ﬁ 6-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
H K/ N oxoethoxy)benzo[doxazol-2(3H)-one
Cl
Cl
O
0 O\)J\ N /ﬁ 6-(2-(4-(4-Chlorophenyl)piperazin-1-yl)-2-
O=<N k/ oxoethoxy)benzo[doxazol-2(3H)-one
H

5-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-

oxoethoxy)indolin-2-one

5-(2-(4-(4-chlorophenyl)piperazin-1-yl)-2-

oxoethoxy)indolin-2-one

5-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-

oxoethoxy)indolin-2-one
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0 V O-N 6-(2-(4-(3, 4-dichl orophenyl ) pi perazin-|-yl)-2-

N / oxoet hoxy) benzo[ d] oxazol -2(31-1)-one HC C O
W@2009K0643) 6- (2- (4- (4- Chl orophenyl ) pi per azi n- | PgE/YSZD08/068843

N oxoet hoxy) benzo[ d] oxazol -2(3l)-one H\ C Oo

05- (2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2- NN

oxoet hoxy)indolin-2-one H/'FF ~O\ v N-)

b (Z-(4-(4 orophenyl)pi perazin-1-yr)j-2- 0 N N7/
xgethes LDEQ -2-one H C

5 [2- | d\/ o opheny 6 (& é4 (94 dlckg(fropth?l)pg)erazm 1-yl)-2-

dkoeY hoxy)| ndolY'n ne H OXOG@XYB%“ WQ@W}W@*\W
PCT/ US2008/ 068843 i O~N

6-(2-(4-(3, 4-di chl orophenyl ) pi perazin-1-yl)-2- o~ ~N N

OXOetr noxXy) - 3p4-di nydroqui not i n- 2Z(1H-one H CI Cl
m N/ﬁ 6-(2-(4-(4-chlorophenyl)piperazin-1-y1)-2-
o "N oxoethoxy)-3,4-dihydroquinolin-2(1H)-one

el

H
(0]
m QJ\N/H 6-(2-(4-(3 4-difluorophenyl)piperazin-1-yl)-2-
S K/N oxoethoxy)-3,4-dihydroquinolin-2(1H)-one

0 6-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-

m O\)kN/ﬁ oxoethoxy)quinolin-2(1H)-one
o“ N K/N
H

o} 6-(2-(4-(4-chlorophenyl)piperazin-1-yl)-2-

= O\)J\N/ﬁ oxoethoxy)quinolin-2(1H)-one
(n
(6] N

H
O
ID/ \)kN/ﬁ 6-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-
o H K/ N oxoethoxy)quinolin-2(1H)-one
H

N
0
0= . . .
OD\O/\)L N/ﬁ 6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-3-

oxopropoxy)benzo[d]oxazol-2(3H)-one

H
N 0
°=<O 5 /\)kN /\ 6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-

oxopropoxy)benzo[d]oxazol-2(3H)-one
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PCT/US2008/068843

W@R009/ 3 D~N~
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6-(2-(4-(3, 4-di chl orophenyl) pi perazin-1-yl)-2-
Coxpethoxy)qui nolin-2(IH-pne Qi NKN/ HV O T 0

2 (4-cH] orophenyl)p
u@ PORY urh?lm 2(1
6- (2- (4- (3, 4- dilf Lugrapheny

oxoet hoxy) qui nol i n- H) - o
/| OoN~ 6-(3-(4-(3, 4- alor

J

er a6z(5-%-(|4-c%rgp- S Diiperazin-1-y1)-3-
-one N I13F &pp g

) pi PEPRRIRLpzlgxazl-2(Fl-ong
ne H/ F F H\ OO-No a
bphenyl ) pi perazi n-1-yl) - 3-

~Nwxopr opoxy) benzof df oxaz

] oxazol -

—=2(3H)-one H

2 % %:ﬁ?_?%ﬁ’éjdﬁégr@gngp%érzfziwl)_3 -

2009 / 006437 i PC‘[& 8/ 068843 H oxopropoxy)indolin-2-one
F
F
H
12
0 5-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-
O/\)J\ D oxopropoxy)indolin-2-one
N
Cl
Cl

%JCLA»L

5+(3-(4-(4-chlorophenyl)piperazin-1-yl)-3-

oxopropoxy)indolin-2-one

TDAA

6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-3-
0x0propoxy)-3,4-dihydroquinolin-2(1H)-one

TI)A»L

6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-3-
0x0propoxy)-3,4-dihydroquinolin-2(1H)-one

@

Raet

Q
U@LA)L
Q

6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-
0x0propoxy)-3,4-dihydroquinolin-2(1H)-one
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~

0~~N (
HNO

O~/ 6-(3-(4-(4-chl orophenyl) pi perazin-|-yl)-3-

0, --, A N oxopropoxy) benzo[ d] oxazol - 2( 3H) - one
WORW0DG437 3- 4- 3,4-difluoro hen 1 i
((py)ppy )- oxopropoxy)indolin-2-one NF
O

\ d H

5-(3-(4-(3, 4-di chl orophenyl ) pi perazin-1-yl)-3- O

Og(omr Ooxy) I ndol 1 n-Z-one
5-Y3- (4- ch or ophenyl ) pi
OX OPr OFOXY Y M- 2- one

6- (3- (4- (3, 4- difLugrapheny

DI O H

?)e Eﬁy&‘{] G ’|4'ﬁ?ﬁlfﬁ)rf{i§%yl%ipgazirpl iy

) pi pef”c‘i’flio?f’})()q%oyrl_.%m)ﬂ?q\l

oxopr opoxy) - 3, 4- di hydr oqui holin-2(1H-one H ON O
6- (3- (4-(4-chl orophdnyF) pi perazin-1-yl)-3- ~ N
oxopr opoxy) -3, 4-di hydroqui holin-2(1H)-one H

6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-3-

oxopropoxy)quinolin-2(1H)-one

6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-

oxopropoxy)quinolin-2(1H)-one

5-(2+(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-
ylethoxy)indolin-2-one

5-(2-(4-(4-chlorophenyl)-2-oxopiperazin-1-
ylethoxy)indolin-2-one

5-(2-(4-(3 ,4-difluorophenyl)-2-oxopiperazin-1-
ylethoxy)indolin-2-one

5-(3-(4-(3,4-difluorophenyl)-2-oxopiperazin-1-
yl)propoxy)indolin-2-one

5-(3-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-
yl)propoxy)indolin-2-one
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O N O 6-(3-(4-(3, 4-dichl orophenyl ) pi perazin-|-yl)-3-

~N oxopr opoxy) - 3, 4- di hydroqui nolin-2(1H)-one ci 65 WO
wWQep9INeasA37 PCT/ US2008/ 068843 H O N O PCT/US2008/068843

6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-3- N

oxopropoxy)quinolin-2(1 H-one F HONO

6- (3-(4-(4-chl orophenyl ) pi perazin-l-yl)-3- o

OXproxy)qUI nolin-2(IA)-pne NC HOINV\ U\,

(3 - di chl or opheny

n- 2( 1H) -

) HO%Y TR

-(2 -(4 -(3, GFE -Iorop
yI ) et hoxy) i nocbl in-
5-(2-(4-(4- chlorop S m

one PR T g
henyl ) - 2YIBXBpY AR 1 - H

Cl NOH
oxopiperazin-l- [~ \
yiet hU)\y)i fadotpr=2-one Y+ G
1) ip erazin-1- N

A dLﬂHuoropheny
N

s

Cl

- OX
6- (2 -(4-3,4 dlgllorophenyl) 2-oxopiperazin-1-
yDethoxy)-3,4-dihydroquinolin-2(1H)-one

6-(2-(4-(4-chlorophenyl)-2-oxopiperazin-1-
yDethoxy)-3,4-dihydroquinolin-2(1H)-one

6-(2-(4-(3 ,4-difluorophenyl)-2-oxopiperazin-1-
yDethoxy)-3,4-dihydroquinolin-2(1H)-one

6-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
oxoethoxy)quinolin-2(1H)-one

6-(2-(4-(4-chlorophenyl)piperazin-1-yl)-2-
oxoethoxy)quinolin-2(1H)-one

6-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-
oxoethoxy)quinolin-2(1H)-one

N-(2-(3,4-dichlorophenylamino)ethyl)-2-(2-0xo-
2,3-dihydrobenzo[ d]oxazol-6-yloxy)acetamide
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H yl ) et hoxy)i ndol i n-2-one

FH 05-(3

-(4-(3,4-difluorophenyl)-2-oxopi perazi n-1- 0~\

wQ@ kgopoapdxy) i ndol i n- 2- one

NF FH N 05-(3 PCT/US2008/068843

-(4-(3,4-di chl orophenyl ) - 2- oxopi perazin-1 0"~~

yl ) propoxy)i ndol i n- 2- one
PCT/ US2008/ 068843 H

NC C 66 WO 2009/ 006437

5-(3-(4-(4- cblorophenyl)-z

QRQ n 2-one
’:ﬁ I or opheny|)
yl) &t hoxy) - 3 4- d| pgui N
\ ON 6- (2 (4-(4- chI ophen
yl ) et hoxy) - 3, 4- di hydr oqui n

él:%f

@xp@Mm&m&amﬂwﬁmﬁdkmﬂyga4mmz;

/ %%Ig()l(r%f)rllm[ Xaa%olr@] ylfxy)aﬁetamlde
bl in-2(1H)-one Hcl C O
yl ) - 2-oxopi perazin-1- o: N N
bl in-2(1H)-one H\ C 0\

O T N2 A 3 4-difluorophenyl hyl-2-(4-
: 1
, 4-di f I yor dphenyl) - 2- oxopi per A5 difluorophenylaminojethyl-2-(
”/\/ hydroxyphenoxy)acetamide
HO F

F
0
N
NN
H
HO F
F

N-(2+(3,4-difluorophenylamino)ethyl)-3-(4-
hydroxyphenyl)propanamide

H

boaaaitel

0] N
N/\/
E

N-(2-(3,4-difluorophenylamino)ethyl)-2-(3-fluoro-
4-hydroxyphenoxy)acetamide

In one embodiment, the compound is not HO

another embodiment, the compound is not MeO2SHN

. In

In one embodiment, the compound has an ICsy value of 600 nM or less. In one

embodiment, the compound has an 1Cs value of 600 nM or less at pH 6.9 or an ischemic pH.

In one embodiment, the compound is selected from Table 11.
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O N/ N yl)ethoxy)-3, 4-di hydroqui nol i n-2(1H)-one

FO / \ OG'AN

HF
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oxoet hoxy) qui nol i n-2( 1H) - one
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In one embodiment, the compound has an ICs, value of 600 nM or less at pH 7.6 or a

physiological pH. In one embodiment, the compound is selected from Table 12.

Table 12.
F o]
OH hN/©iF OH HN/©[CI
OJ\/N\) O\)VN\)
MeOZSHN/©/ MeOZSHN/©/
: al
OH N OH HN
O\)V'Q @/O\)V“J
MeO,SHN ™ ©/ MeO,SHN

OH HN/@: OH j@Z
S DA

MeO,SHN MeO,SHN

O .
o
MeO,SHN
HO
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In one embodiment, the compound has a pH boost of 5 or more. In one embodiment,

the compound is selected from Table 13.

Table 13.

OH ﬁN@[F

~ o )
MeO,SHN

;\ :CI
OH HN Cl

H
QO”U
MeO,SHN
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In one embodiment, the compound has an ICsy of 600 nM or less and a pH boost of 5

or more. In a particular embodiment, the compound is
0
of
MNW
H
Me0,S
RGN cl
H
H
orrer
H
MeO,S
RGN ol
H

. In another embodiment, the compound is

. In another embodiment, the compound is,
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In one embodiment, the compound is selected from the group consisting of:
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In one embodiment, the compound is selected from the group consisting of:
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In one embodiment, the compound is
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In another embodiment, the compound is selected from the group consisting of:

Cl
Cl
H 0
N
K/)\lj(\o/@()): © C"f FN&N/K\O—QNHSOZCm
O , Cl ,
—\ OH
cl NYN\;\/OO—OH
o}
H
cl N
o T
cl H/\/ \[O]/\o

,and

N—=0

e}

Formula I1

In one embodiment, compounds, pharmaceutical compositions and methods of
treatment or prophylaxis of neuropathic pain, stroke, traumatic brain injury, epilepsy, and
other neurologic events or neurodegeneration resulting from NMDA receptor activation,
comprising administering to a host in need thercof a compound of Formula II, or a

pharmaceutically acceptable salt, ester, prodrug or derivative thereof are provided:

Ar? B Ar®
o T N N
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O a/ a d N~ |1 a/ \

Ct HOON C /S OC I NI \ NS\ NS N\l p N
WO 200F0@87 HrOCll/ HOO C ao / NHSOzMe ClPAI/US2008D68843

Cl \ / NHSO2Me CI N O H 86 WO 2009/ 006437

PCT/ US2008/ 068843 Cl \ ONHSO2CH3 CI N/ N\ , and

cl OH CN~S NNO O

FORMULA 11

N\O Ca / N~ N~12O
I

wherein:

cach G is independently F, Cl, Br, I, C,-C4 alkyl, C;-C,4 alkoxy, C¢-Cy; aralkyl, -O-aryl, -S-
aryl, -NH-aryl;

f=0,1,2,3,4o0r5;

Ar® and Ar” are each independently aryl or heteroaryl;

B is selected from the group consisting of:

— (CR%R® (CRCRd (CR9RM), —
l\T \(CReRf /
R
apb cRd 9R"), —
_ACR®R (CR°RY) (CRIRM),
— CRK >N/ \(CReRf)y/
R™ ,and
— (CR®R® (CR°RY) (CROR"), —
1\ AR S -

\ / CRP |

wherein R?, R®, R, R, R®, R', R&, R", R“ and RP are each independently selected from H, C;-
Cs alkyl, C;-Cg alkoxy, OH or halo;

R is H, C;-Cs alkyl, OH or P(O)(OC;-Cy alkyl)y;

R™is Cy-Cy4 alkyl or C,-Cy alkenyl;

R"is C;-C4alkyl, C,-C4 alkenyl, Cs-Cy, aralkyl, -CH,O-, -CH(C,-Cs alkyl)O-, -CH(C»-C1,
aralkyl)O-;

t,w,yandzeach=0, 1,2, or 3;

X and X’ are independently selected from a bond, O, S, SO, SO,, CH,, NH, N(C;-Cs alkyl),
and NHC(=0);

M is OH, F, Cl, Br, I, NH;, NRR", NO,, O(C;-C¢ alkyl), OCF3, CN, C(O)OH, C(O)O(C;-Cs
alkyl), Cs-C, aralkyl, NR°C(O)CRY, or NR'C(O)NR",, wherein each R%, R", R®, R" and R" is
each independently H or C;-Cs alkyl; and each R" is independently H, C;-Cs alkyl or halo; or
two M groups may be taken together with Ar® to form:
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In one enbodi nent, the conmpound is C \ I/ NOH NO O

~S) \ H=NH2 I n one enbodi nent, the conpound is
wa210e0e@s? f rom t he group consisting of: Cl \ PCT/TR2008(G58843

O ~S) \ HNH2 Cd HNQ '"I~-QNOHTIrN~-"O/ N-, \ O\

CXN) OH(s) I (S) / OHHOC N H3C (N~~OON'"') OH/

NJ OHN-\iO I \\ F OH 87 WO 2009/ 006437

PCTbUSZOOS/ 0688§3 Cl N Oy—|\ N~/ O CNN» =O N H, and

H3C
Arb §=O Arb 0 Ar >=O Arb/>‘:O
\ ~

NRUI NRu NRY , NRY

NRW 0
b / ArP S/
Ar \ \O
NRu NRu

and R" are 1ndependently H, C;-Cq alkyl or C¢-Cy, aralkyl; and
h=1,2,3,4o0r5;

wherein when B contains a piperidin-4-ol or a pyrrolidin-2-ol moiety, and Ar® and Ar” are

B

; and wherein R"

each phenyl, M is not OH at the para position on Ar’.

In one embodiment, G is F or Cl. In another embodiment, f'is 1 or 2.

In one embodiment, Ar” is phenyl. In another embodiment, Ar” is phenyl. In another
embodiment, Ar® and Ar° are each phenyl.
In one embodiment, Ar” is phenyl and is substituted with two G groups. In a subembodiment,
both G groups are Cl. In another subembodiment, both G groups are F. In another
subemebodiment, one G group is Cl and the other G group is F. In one embodiment, G is
selected from the group consisting of Cs-Cy; aralkyl, -O-aryl, -S-aryl, and -NH-aryl.

In one embodiment, B is

—(CR®R® (CR°RY)
NP NG

N

Rl . In a subembodiment, R?, R®, R®,
RY, R®, R& and R" are H; Rj is H, C,-Cs alkyl, OH or P(O)(OC;-C; alkyl),; R'is H, halo or

(CR9RM), —

~

(CR°RY),

OH;tis 0, 1, 2, or 3; and w, y and z are each 1.
In one embodiment, B is
CReR® (CR°RY) (CRR"), —
/( z
_ G )'\ / \(CReRf)y/

. In a subembodiment, R®, R",

RS, RY, R, R& and R" are H; R'is H, halo or OH; R is H, halo or OH; R™ is C;-C; alkyl; t is
1,2, or 3; and w, y and z are each 1.

In one embodiment, B is
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aN O H In another enbodi nent, the conpound is
selected fromthe group consisting of: CI C a ~ N ~

WO 2096487\ N N~-~O NHSQ2CH3 if O - ~~ OH | OPCI/USIOBB/068843
/' \ NONOOHO, and 0 C / N11 HC | NNO\ |
O HO Formula Il In one enbodi nent, conpounds,

phar maceuti cal conpositions and net hods of treatnent

Ref, 0phyl a f neuropathi c pai Nec rrnge traumatic
(@r ai M@Q@%ﬁ“ﬁl\epsy, and ot pef rﬁ%rol ogi ¢ events
or neur Meggener at | gitRPesTHERAYY T r om NVDA recept or
activati on)\_comfi sing admnlsterlngtoahost in
need t her eof R" conpound of Formula |1, &n a subembodiment,

utj.cal Ly ept abl e sal t st
G et AN e A?r\g%%%xs “Gp:0-:
is OMn 2, 883; \A@i&ogaﬁ@gﬁéggchad/ US2008/ 068843 FORMULA |1
wherein: each Gis |ndependentl F, d. Br, |

al klwone gpb(@gfmg}tkcgg(wm @‘GW G &rdgF%(%Ht excegd %r &;1| one e@bodlr(r:lgnt the

sun@bdil,y anliHi@s V3, 4, §0r6.0, 1, 2, 3, 4 or 5 Ara and Arb
are each |ndependently aryI or heteroaryl: Bis

sel i8N aMbodiReRtNS IS Rt @oneiHa deyansither cpbggimpnt, X is O. In
anot¥et ERRimb{ G Z- (CReRf)y |

In one embodiment, X’ is a bond, NH, S or CH,. In another embodiment, X’ is a
bond. In another embodiment, X’ is S. In another embodiment, X’ is NH. In another
embodiment, X’ is CH,.

In one embodiment, M is OH. In another embodiment, M is F or Cl. In another
embodiment, M is O(C,-Cs alkyl), for example OCH3, OCH,CHs, O(CH,),CHs, OCH(CH3),
or OC(CH3)s. In another embodiment, M is NH,. In another embodiment, M is NRR". In
another embodiment, M is NO;. In another embodiment, M is OCFs. In one embodiment, M
is CN. In one embodiment, M is C(O)OH. In one embodiment, M is C(O)O(C,-Cs alkyl),
for example C(O)OCH3, C(O)OCH,CH3, C(O)O(CH»),CH3, C(O)OCH(CH3), or
C(O)OC(CH3)s. In one embodiment, M is Cs-Cj; aralkyl, for example CH,-phenyl. In one
embodiment, M is NR*C(O)CR". In a subembodiment, R®is H. In a subembodiment, R"is H
or Cl. In one embodiment, M is NR"C(O)NR",, for example, NHC(O)NH,. In a
subembodiment, R" is H and R" is H or alkyl.

In one embodiment, two M groups may be taken together with Arto form:

>=o v >=o >=o Ar/>:

NRUI NRUI NRUI

NRW O O
T\ N\
Ar S\ A
N Ru O O

NRU .Ina

subembodiment, two M groups may be taken together with Ar”to form:
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RR (CRaRb(CReRd)~ (CRgRh)z k N (CReRf)y - CR Rm and

-(CRaRb (CRRd) (CRORh)z- N CRP (CReRf) \Rf/ wherein
WO009Mx43Re, Rd, Re, Rt, R9, Rh, RK and R ar ePEHUR008/068843

i ndependently selected fromH C- C6 alkyl, C-C6

al koxy, OH or halo; RRis H Cl-C6 al kyl, OH or

P(O (OC1-C4 alkyl)2;, R is O-C4 alkyl or C2-C4

alkenyl; R' is C-C4 alkyl, C2-C4 al kenyl, C6-C12

gr}al |, -CH2O, -CH(CLl-C6 alkyl)O, -CH(C2-C12

acal : t, w, y and z each = 0, 1, 2, or 3; X and

X "HRE i nddpendanbddymar| Rché & " farediotlaH b dmehe ethbo&imeBOh is 1 or
5 S2, CH2, NH, N(C-C6 alkyl), and NHC(=O; Mis OH,

"F, d, Br, I, N2, NRI'W N®2, O C -C6 al kyl), OCF3,

CN, C(OOH C(OQcCi-C6 alkyl), Co6-C12 aral kyl,

NRSC( O 3, or NRC(O NRy2; wherein each Rg, R, Rs, R

AR SO tﬁ'ﬂ%@@?&@%ﬁwomwd@ffeﬁéﬂ% e ang
pha@@sdeufialll ScdepreiBIp €€ 80 Mrolthug 6F ddRatdilérer whabia; or

wo, M groups maéi]be taken together with Arb to form

t
cacR§i iy dopRIIPIYE4 8% Bverhus2008/ 068843 /-0 S /-NR' Arb O
FisB P 2-© Apbs "N Arb O ArbO NR NR NR NR NR NRw Arb \'S
Arb Arb A/ b\S/O / NR' O~NR' ONR' J~~ Oor /| NR
Ar @nd Agryde gieb insiepengentlyrigleripd fpa thagreweerarentingyof pheng, ppadyl,
. A - . . = . 5 'n
pyrA6Y Bl i S Hrany BRI, bonzciid 40 DoentER LT
bengoimedagolyhnd Ara and Arb are each phenyl, Mis not OH

Bi%greleggg ﬂlgﬁ{tﬁe g‘?ﬁ%%@ﬁ%@%‘)ﬁr b. In one enbodiment, Gis F

n an iment, f is 1 or 2.

— (CR°R® (CR°RY) (CROR"), —
- Ry P

N

R

apb cpd
_ACRR (CR°RY)
— CRK >N/ \(CReRf)y/

R™ ,and

_ aRpb c
(CR®R 1\ /(CR Rd)\ /
N\ P y
Rn

wherein R?, R®, R®, RY, R®, R, R&, R", R and RP are each independently selected from H, C;-
Ce alkyl, OH, or halo;

Rl is H, C;-Ce¢ alkyl, C;-C» aralkyl, or OH;

R™is C;-Cy4 alkyl or C,-Cy alkenyl;

R"is C;-C4alkyl, C,-Cy4 alkenyl, C4-Cy, aralkyl, -CH,0-, -CH(C;-Cs alky1)O-, -CH(C,-C1>
aralkyl)O-;

t,w,yandzeach=0, 1,2, or 3;

X is abond, CH; or O;

X’ is abond, CH,, S or NH;

B

(CR9R"), —

(CR9R"),—

(CR®R"

2
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In one enbodi nent, Ara is phenyl. In another

enbodi nent, Arb is phenyl. In another enbodinent, Ara
waepedasar e each phenyl. I n one enbodi nent, APGI/US2008/068843

phenyl and is substituted with two G groups. In a

subenbodi nent, both G groups are C . In another

subenbodi nent, both G groups are F. |In another

M 8 GRETEOD Bir rIeNHQ, IR R@r @(m (1363a1 ), @@@h,tdw Qbhe, @O)O%Cl Cs

roup is I n_one p‘o is sel ectedfromt
alkga &9&1@ aﬂwa&@(%ﬁR@eﬂéﬁ&C@m&y wheregegely R’ R & gf'ygnd R is
cach %e&%ﬁ%ﬁﬁfﬂ or ¢ n%?ﬂﬁyleem@%gémrﬂ md%eh&:ently HCRARD Qlﬁéﬁe&“ﬂﬁlo or
I n a subenbodi nent,
twonégrommaméetaml@g@t ity A’ K fom: is H C-06 al kyl, OH
(O (OC1-CA alkyl)2; Rf is H halg-.pr OF t is O,
1,/, or 3; amd Wy y andﬂe eactr I\ In one
ABbo Rt ,AB is RbAri’(CR/RZi) (\rCRg Ok AP°(CR
-ERRRM | na subgrbodi ment , ~Rav y Rd, Re,~R8vand
Rh are H, 'Rf is H, hal’oor(}| RkISH, halo or OH, R’

IS «C4 al k 3; and w, .y and z are
eathal_9n i B i|s 90 \Aozo/\&/gems?

APCT/ 08/ Rd) (&RgRr /§~§N ~ CRp
(CReR¥) ORn/ | IMENTS0 JRa, RONRRe, °Rehd Borcin R”

R andRh’areH;RflsH halo or OH, R is H halo or
s arRindepend@ylydf or €1-Cijadkydand, 2 or 3; and w, y and z
grg ofach 1. In one enbodi ment, the sumof w, y and z
oes not exceed 6. In one enbodinent, the sumof w, y
and z is 2, 3, 4, 5 o0r 6. In one enbodinent, Xis a

, o |
D0rlonPe Bl R L ARORISE IR FE M 48 © 1
phaammc&nnk;allwhbceﬁalﬂe sdDHR2ster] prodimghédarivetieabiéraentvherddh: i s a
E?ﬁﬂ d n? &q;eb gl ment, X is S. | n anot her
cac ISCP ﬁ%en 'qr

’I n anot her enbodinent, X is
f=QH2 2,3, 4o0r5;

Ar” and Ar® are each phenyl;

B is selected from the group consisting of:

_ (CRaRb (CRcRd)
l\T ~ \(CReRf /

(CR9RM), —

R
/(CRaRb (CR°RY) (CRIR"), —
‘CK > 7 ey
,and
— (CReR® (CR°RY) (CROR"), —
L - M e

\ / CRP |

wherein R?, R®, R, R, R®, R', R&, R", R“ and RP are cach independently selected from H, Ci-
Ce alkyl, OH, or halo;

Rl is H, C;-C¢ alkyl, or OH;

R™is C;-Cy4 alkyl or C,-Cy alkenyl;
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In one enbodinent, Mis OR In another enbodinent, Mis
For d. In another enbodinent, Mis (G -C6 al kyl),

WO 2009e0@8pl e OCH3, OCH2CH3, OQ(CH2) 2CH3, OCH( CHXRUS2908/068843
OC(CH3) 3. In another enbodinent, Mis NH2. |In another
enbodi nent, Mis NRgRr. In another enbodinent, Mis
NO2. In another enbodi nent, Mis OCF3. In one

R" Rndod] et alkéled 8l odi _teint,-cMi Qfd,-c
In 1onéle eﬂbozdlﬁdnenty | 1{‘a @q@(@ C6 Iklylévgk}ﬂ)(g HE-Co

aralkyBRpl e C( O) OCHB, C(O)(I:HZCHS C( O) O CH2) 2CH3,

Np&g))l%g:l?@g p|r0r3C(O)CI:(CH3)3 I'n one enbodi nent, M
5 Cl2 aralk for exanple CH2-phenyl. In one

Xl%ﬁb@@b frHnpr OM | s NRsC(O)CRtB In a suberbodi ment, Rs
, IAa odinent, Rt is H or . In one

Xiss“ﬂd rrég{nsz%WﬁngRC(O) NRV2, for exanple, NHC(O) NH2.

M lls ﬁ)Pb F €lLBe bt ARIR,, N1 @((H-GuratkyR, DEFH (Y, CAOKIJAL. C(ONO(C1-Cs

i s M gr oy en_t her
o TR O BT, AT O .
C1-B8¢ hlkyl dhdArabh &ElsmdépeAﬂdsnﬂ@H MR (yRIKMR iRl olNBY twNRT g€dulps thdy be
tkt% bt%ﬁ NR'" ONR'" O\ O NR" Oor NR' , In
akg Qe A SA i Hel%t©® ™ wo M groups may be taken toget her
V\u,@ Arb to form 91 WO 2009/ 006437 PCT/ US2008/ 068843

ab- O === ONR' . In one enbodinent, R and RWare
h I'n one enbodinment, his 1 or 2. In one
enbb'Bl ment and whereiomp e dr CsCaalkympulund of Formula 11,
h qr 3 pharnmaceutical ly acceptable salt, ester, prodr ug

erlvatlvethereof vvherein each Gis
|ndependentIyF CI Br or I; f is 0, 1, 2 3, 4, or

b ep ndent d from
the On%ﬁ%g%@rﬁ m | hg o &dﬁﬂgﬁy oTEBYP %’Nﬁ% pyrzl m di nyl
NHCOSNaenRyl , i m dazol yl, fur anyI [ ndol yl,

be{‘léOt o erfe?ngnﬂgmgtb glrn’z!l\/_l%s %ei?%eidgfqnhtglg é?oiugi cgr?slzs?llng Iof;:

(CRaRbN/(CRRd)~ o CRgRN) z- (CR%Rf)y /l
b b . Ar
e g g

NRY NRUI NRUI
X
ArP
and \NR“ (@]
cl
ol
OH
0 O\)\/N
o~ T
N
In one embodiment, the compound is H or 6-{3-[2-

(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-hydroxy-propoxy} -3H-benzooxazol-2-one.

OH
C. b

\Q\/O/Y\O
In one embodiment, the compound is o
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RR (CRaRb(CReRd)~ (CRgRh)z- - CRK N (CReRf)y Rm, and
-(CRaRb /(CRRd) (CRgRr')z- N ~ CRP (CReRf) Rn wherein

wR2009M543Re, Rd, Re, Rt, Rg, Rh, Rk and R ar ePEEHURR008/068843

i ndependently selected fromH, C - C6 alkyl, OH or
halo; RI is H C-C6 alkyl, C7-Cl2 aral kyl, or OH R
is C-C4 alkyl or C2-C4 alkenyl; R is C-C4 al kyl,

C2- I@%n@lﬂlﬁmﬁlent Ghe Ekdporhd %Mkcted 6518 Qe condpblifdd T@able 14.

al kyl)O, -CH(C2-C12 aralky)O t, w, y and z each =
0, 1, 2, or 3; Xis a bw or 0; X is a bond,
CH2, S or NH 92 WO 2009/ PCT/ US2008/ 068843 M
is OH F, d, Br, I, NH2, NRIW N&2, G-C6 al kyl),

OCF3, CN,Cappdhsd C(O O(Cl-d6 al kyl), ©C6-Cl12 aral kyl,
NRSC(O) CRt 3, or NRC(O) NRv2; wherein eachNRMERr, Rs, R
and Ris each independentlyi H or Cl-C6 alkyl; and

'ﬁdependent ly H, [CH-{EB-GlRighlotgphehdtcghylagino]-2-(5)-
p Kefl t gget her  Wiydrbky Mooxti@hfor m O
b/ /INArb / ArbO NR NR NR NR
bS/| ONR" 0O ~" 0 NR'" ONR

G -C4 alkyl; and[h=1,20r3. |In one enbodi nent , t he
conmpound isya ¢ ound of Folr mul iof-2-(Ghydspxy-propoxy)-phenol
phar rraceutl aII accept ab% e |salt, ester, prodrug or
w n:| each Gis i ndependent | y
/,KBr or = 2,/ 3, 4 or 5 Ara and Arb

H&f e “€ach phenyl el

NI A
n ND ! ) H D DAAL H
U Ul NI, dlTU VVIIUI)/UI LIRS dll r'(VX @|{§u -}I; lﬁ?@g%]!gg{lgﬂ Hy )l !th%ﬁ

4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-

H
/@/OJ\/N\/\@CI hydroxy-propoxy }-3-fluoro-phenol
HO Cl

4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-

OH
FD/O\)\/N\/\@CI hydroxy-propoxy } -2-fluoro-phenol
HO Cl

1-[2-(S)-Hydroxy-3-(4-hydroxy-phenoxy)-propyl]-

OH
4-phenyl-piperidin-4-ol
OH
QOJVN
HO
OH
(R)-1-(4-(2-hydroxy-3-(4-hydroxy-4-
OH L
henylpiperidin-1-yl)propoxy)phenyl)urea
N\)\/o . phenylpip yDpropoxy)phenyl)
: NJ\NH
H 2
OH
(8)-1-(4-(2-hydroxy-3-(4-hydroxy-4-
?H phenylpiperidin-1-yl)propoxy)phenyl)urea
N\/\/O\©\ o
NJ\NH
N 2
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Bis selected fromthe group consisting of -
(CRaRbN (CRRd) /(CRgRb)z- (CReRf)y | RR

w@ SgRaPIUEReRd) ~ (CRgRh)z k N (CReRf)y - CR ReET/US2008/068843
-(CRaRb /(CRRd) (CRgRr')z- N ~ CRP (CReRf) \Rn wherein
Ra, Rb, Re, Rd, Re, Rt, Rg, Rh, Rk and R are each
i ndependently selected fromH, C- C6 alkyl, OH or

halo; ol 1s H C-Co alkyl, J[or O R 1s C-C4 al kyl
ox C24eAal kenyl ; 93 WO 2009/ CT/ 08/068843

(R [0ps Hyi ,Coron ol Remyl -4 13 SRAPRG T2
EH2 O < OH(Ct- T8 ylg O, | CH( C2-Tedroxyrrapogypbgiyiesa:
w, y and z each 1J2 or 3;: Xis a bond, CH2 or

0 X is a bond, NS e NH, Mis OH F, O. Br, I,

NH2,—NRIW-NOR O C-C6—al-kyll)+—OCF3,—CN—C(-O)-OH;

al kyl ), ©C6-Cl12 jaral kyl, NRSC(O) CRt 3;

Rr, and Rs |i $Védath-(t-rdepehdentripgidi-loh-2-
: h Rt is | ndepengatiybypoklphélyti&ce

or halo; or M2gr oups may be taken together
wth Arb to form %\W::ONR" ; and wherein Ris

Hor CI-C4 alkyl; andH h:1,220r 3. In one enbodi nent, M

RS, NSO NR 2, Tor exanpl e [NAC( Oy NFAZ or

CH3),2. In anot her enbodi -Mis. ..
:el (E’:cz edy f r&%n Lhe group cons| s? T(JggQ%?e?ﬁ'%hy%lﬁwplpmdm'1'yl)'z'
Arb: 7% b/%ﬁ

(iOJ\Ar b NR' NR' INfRexynpeoxyphenylurea

N~ "NH
b 2
Cl
\Q\% 1 -(4-(3-(4-(4-chlorobenzyl)-4-hydroxypiperidin-1-
OH
D)-2-hydroxypropoxy)phenyl)urea
N o y
L
N™ "NH
N 2
OH
1-(4-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-1-
OH
yDpropoxy)phenyl)urea
N O
N NH
N 2

OH
©/\|i> OH (8)-5-(3~(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \/_\/Omo hydroxypropoxy)indolin-2-one

N

H

OH
OH (R)-5-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-

N \)\/0\©j>=o hydroxypropoxy)indolin-2-one
N
H
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Arb and NR* Ocl G OH O ~~ ON N In one enbodi nent,
the conpound is H or 6-{3-[2-
W@ 20440@i48hl or o- phenyl ) - et hyl am no] - 2- (S) - hydr ocRYF/ P829psisc8s43

y} -3H benzooxazol - 2- one.
enbodi nent, the conpound is
PCT/ US2008/ 068843

oH cl

In one enbodi nent,

lik-1 N~O I n one
OH 94 WO 2009/ 006437
t he conpound is

‘a ect ed Tromthe conpounds
2 N,

3, 4y Di chl or o- phenyl))
rog
-2- ro

- B oxy} - phenol
( P 5 a1 8D
-2-(S) - hydr oxy- pkQp# - phen

In lTable 14. Table 14.
(S%t FIZ l]ydroxy -3-(4- hyéh'oiiy 3 phelBP}pﬁldm
1 yl)propoxy)mdolm 2-one
-phenyl) et hyl ]- am no}

oo OHOL-~ NC HO\ ac
FOHH H
A 31 2= (3, 4=-Dirchtoro=phenyty=etd |yia|||||UJ-2 (S)- N—€i
- propoxy} - 3-f 1 uor o- phienol

o)
r
3, 4- Di chl or o- phenyl
Po§y-propoxy}-2-

) (Réf 'fe?y}[ygrﬁﬁiyr%df h)@IO({)Sj phelpzlplperldm-
f | uor o- phieme@bxy)ifdlHO-@ OH

dr oxly- phenoxy) - propyl ] -
4- phenyl - pi peri d -9
H
OH
OH (R)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \)\/Om hydroxypropoxy)-3,4-dihydroquinolin-2( 1H)-one
N™ ~O
H
OH
OH (8)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \/:\/O\©\/l hydroxypropoxy)-3,4-dihydroquinolin-2( 1H)-one
N~ ~O
H
OH
(8)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-
9 H 1-yDpropoxy)-3,4-dihydroquinolin-2(1H)-one
N~ O
H
OH
(R)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-
OH 1-yDpropoxy)-3,4-dihydroquinolin-2(1H)-one
L
N~ O
H
OH
(R)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-
OH P
1-yDpropoxy)quinolin-2(1 H)-one
0L
N~ O
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ON HOOH (R-1 -(4-(2-hydroxy-3 -(4-hydroxy-4- N OH
p ~ henyl pi peridin-1-yl)propoxy)phenyl)urea 10O NANH2
WOR@BI0§BY7 1- (4- ( 2- hydr oxy- 3- (4- hydr oxy-4- OH PCT/US2008/068843
phenyl pi peri di n-1-y1) propoxy) phenyl)urea ~,~O 0 NO
[l N1 NH2 H 95 WD 2009/ 006437 PCT/ US2008/ 068843 OH
CH (5")-1-(4-(3-(4-benzyl - 4- hydr oxypi peridin-1-yl)-2-
N Ilgon@y@ls&ma{t qa&wﬂ;nhﬁ@uds)aﬁ ﬁ@g:a vale DHBbORM GHeéH In one
(R -1-(4-(3-(4-benzyl - plperldlnl-yl)-z N
embo gpaeqﬁytaq Wﬂ@bhﬁ@?)léﬁ@ﬁ?]{l? ok IRERNERH 6¢3-pr @pyischemic pH.
In c;lneQﬂTb@@lm@ﬂt ﬁ@@glﬁhou‘ﬁdhé/s‘ye%bf@oﬁlefa'b@ -1 y') 2- N ~aN O
hydr oxypr opoxy) phenyl )urea HNH2
1-(4-(3-(4-(4-chl orobenzyl) - 4- hydroxyplperldln 1-Nz~
NCO yl ) - 2- hydr oxypr opoxy Jurea 1O

i Cl O\)Oi/n Cl
OH H\gj/ HO/©/ \/\C[Q
Y

Q&@j Boacaave

oH
Fj@/O\)\/N\/\@[G
HO Cl

In one embodiment, the compound has a pH boost of 5 or more. In one embodiment,

the compound is HO

In one embodiment, the compound is selected from the group consisting of:

NHSO,CHj OH
cl (S) /O/ N s O/O/
N O N
N N
H , H

oo
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/[ HNH2 \ OH OH
1- (4- (2- hydroxy-3-(4-hydroxy-4-phenyl pi peridin-1 - NO
W@ kgopoapdxy) phenyl Jurea 1O \ N ,ILNH2 H OPCHUS2008/068843

(S)-5-(3-(4-benzyl - 4- hydroxypi peridin-1 -yl)-2- N~~O/
I N O hydroxypropoxy)indolin-2-one \ H OH OH
(R)-5-(3-(4-benzyl -4- hydroxypi peridin-1 -yl)-2- N~~O N
/ | hydroxypropoxy) i.adobti n-2-one 1:~ H 96 WO
%009/ 006437 PCT/ US200d/ 068843 OH

(21{hydr oxy-8- (&- hydr oxy- 4- phenyl pi peridin- OH N
dl- )i Adolin-2-one ON H OH(R-5

- (2- hydroxy-3 -(4-hydroxy-4-phenyl pi peridin- NOH
J~1-yl)propoxy)indolin-2-one ~OO \ NH OH CH
(R)-6-(3-(4-benzyl - 4- hydroxypi peridin-1-yl)-2- N,J,,0
hydr oxypr opoxy) - 3, 4- di hydr oqui nol i n-2( 1H) - one
/O/OH

cl
\O\/O\I/Y\O
In one embodiment, the compound is oH

In another embodiment, the compound is selected from the group consisting of:

H
N \"/
H
OH
H
cl /©/N\"/CHCI2
I :L ~ o}
OH ,and
H
cl N \"/CCIs
N/Y\O
In another embodiment the compound is

Cl NO,
CI: : N~ ‘N/Y\o’ :
H
OH

In one embodiment, one or more of R°, RY, R®, RY, R&, and R" is an OH group which

creates a stereogenic center. In a particular subembodiment, one of R¢, R, R®, RY, R¢, and R"
is an OH group which creates a stereogenic center. In another subembodiment, the OH group
at one of R%, RY, R®, RY, R®, and R" is in the R configuration. In another subembodiment, the
OH group at one of R®, RY, R, R", R®, and R" is in the S configuration.

In certain embodiments, the binding to both hERG and alpha-1 adrenergic receptors
can be modulated by changing the G substituent or G substituents. In particular, for

compounds wherein Ar” is phenyl, the binding to both hERG and alpha-1 adrenergic
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cr*~aN H OH OH (S)-6-(3
-(4-benzyl - 4- hydr oxypi peridin- | -yl)-2- N,,;:., ~O
Wh9wposo4pT opoxy) - 3, 4- di hydr oqui nol i n- 2( 1H) - onePCEN0bB/068843
OH (S)-6-(2-hydroxy- 3-(4-hydroxy-4-phenyl pi peridin- O
H 1-yl) propoxy)-3, 4-di hydroqui nolin-2(1 H-one N-~ON
O HOH (R-6-(2-hydroxy-3
recepitdts Me%d‘ufa‘té@lh?%h@n(%QM libBtitudrHht the 3 and/or 4 positions. In one

roquinolin-2(1 H-one N ,~ ON

em@dy Ip.plg}r.qlolq .&;( _p%ger(yi 1S|@y@ﬁt1@;g(§ﬂ_@ the 3 and/or 4 position with, for example,
ﬂuor(n% op Yielb:@ey Tﬁc&ﬁﬁ%&ﬁﬁﬂnﬁdhﬂstltﬁ%ldﬂ at the 3 Oand/or ﬁ osﬁlogs? of \}&1)6

1-vyl )propoxy)qw nolin-2(1 H-one N,,)~
Arpho9/ (O6AGTAPOTENS2008/ 068843 | n one embodi ment, the

C 0%39&911 Qlﬁﬁo erltsc%gth\ﬁ%h{ an(a a &)%qu &a%n%lcue ol}g %889 Fb%luced

enbodi nent, the cdnpound
by sbstitetss I‘&at tpd;—lRchgm@n wath Chf(bhgnikyl. Pia partipularr@bembodiment, R is
be enigodi ment, the conpound is selected from Tabl e 15.
"fable 15. O OHC ~~ ONC OHHO a\~/ vC HON N
H HnCkitdth Gnbodier@, alpha-1 adrenergic binding is reduced when R’ is C;-Cg alkyl.

When Ar” is phenyl, para substitution of the M substituent is particularly preferred.
Additional M substitutents on the Ar® phenyl are preferred at one or more ortho positions.
Additional substitution on the Ar® phenyl at one or more meta positions can reduce potency.

In certain embodiments, the Ar” phenyl is not substituted by two fluoro groups. In one
embodiment, the Ar” phenyl is not substituted by two methyl groups. In one embodiment, the
Ar® phenyl is not substituted by one halo group. In one embodiment, the Ar” phenyl is not
substituted by one fluoro or alkyl group at the C-2 position. In one embodiment, the Ar”
phenyl is not substituted by a OH or NO; group.

In one embodiment, when Ar® and Ar” are both phenyl, at least one of f or h is not 0.
In one embodiment, when Ar® and Ar” are both phenyl, fis not 0. In one embodiment, when
Ar” and Ar® are both phenyl, h is not 0. In one embodiment, when Ar® and Ar® are both
phenyl, X is not CH,. In one embodiment, when Ar® and Ar® are both phenyl, X is not CH,.

In another embodiment, M is not OH. In one embodiment, the compound is not
OH

m@@
o¥e)

In one embodiment, M is not aralkoxy. In one embodiment, the compound is not

OH
O\/\N

0.5

HO

HO
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OH~~ ONCl HOCQ HO'" v\~ vCdO OHHF ~O\W\" v ~

Cl HO" v C In one enbodi nent, the conpound has a pH
whowsnoas7 5 or nore. I n one enbodi nent, OH ~~PQNUSI008/G58843

\\/ ~%\ the conpound is Ho cl, In one enbodi nent, the

conpound is selected fromthe group consisting of:

NHSOzCH3 / OH C ~(S)~\v 1 A V' \ HOI OH N HH

OH ne emi n T n
o by SO0 AR T LA 0

wherhg C%mmﬁends%mlq% aaqhéf weé Ag e bpthhenyL Mhis not OH. In one
em%&i‘ﬁ?&#ﬂﬂ%le'n% @OEl}a%ﬁ%ﬁfgpoefrl{aﬁlm hBRtyIVONRROOAPNRY), A cRrmplEl N
NHC(O)NH,. In a subembodiment, R" is H and R" is H or alkyl. In one embodiment, when
B contains a piperidinyl moiety, X is not CH,. In one embodiment, when B contains a
piperidinyl moiety, X is not CH,. In one embodiment, R¥is not OH. In one embodiment, RP
is not OH.

In one embodiment, when B contains a hydroxy-substituted-piperidinyl moiety, X is
not CH,. In one embodiment, when B contains a hydroxy-substituted-piperidinyl moiety, X’
is not CH,. In one embodiment, B does not contain a hydroxy-substituted-piperidinyl moiety.

In one embodiment, X is not SO,. In another embodiment, X’ is not SO,. In one
embodiment, when B contains a piperidinyl moiety, X is not SO,. In one embodiment, when
B contains a piperidinyl moiety, X is not SO,.

In one embodiment, X is not S. In another embodiment, X’ is not S. In one
embodiment, when B contains a piperidinyl moiety, X is not S. In one embodiment, when B
contains a piperidinyl moiety, X’ is not S.

In another embodiment, M is not OCH3 or OCF3. In another embodiment, M is not
NO,. In one embodiment, when B contains a nitrogen-containing heterocycle, Ar°-X is not
heteroaryl-NH. In another embodiment, when B contains a nitrogen-containing heterocycle,
Ar"-X’ is not heteroaryl-NH.

In one embodiment, when B contains a nitrogen-containing heterocycle, X is not
NH(C=0). In another embodiment, when B contains a nitrogen-containing heterocycle, X’ is

not NH(C=0).

Formula 111

In one embodiment, compounds, pharmaceutical compositions and methods of
treatment or prophylaxis of neuropathic pain, stroke, traumatic brain injury, epilepsy, and
other neurologic events or neurodegeneration resulting from NMDA receptor activation,
comprising administering to a host in need thereof a compound of Formula II1, or a

pharmaceutically acceptable salt, ester, prodrug or derivative thereof are provided:
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OHH C \ I NYCHClz O HAOOH, and H d jC
NyCC13 CN~O 0O H OH In another enbodi nent the
weowpourd’ is Cl / NO2 C H-O\ OH In one enbOrdUsa9nt/ 068843
one or nore of Re, Rd, Re, Rf, R9, and Rh is an CH
group which creates a stereogenic center. In a
particul ar subenbodi nent, one of Re, Rd, Re, Rf, R9,
and Rh is an OH group whmich creates a stereogenic
center. In another subeffbodi nrent, the OH group at one
of Re, Rd,
conflg&%atlgﬁ__ﬂﬁRa%dther sW%eﬁBbg%%éﬁi'_f B OH gr oup
at one of Re, Rd, Re, Rf, RO, and Rhis int
configuration. In certain enbodi nents, the |nd|ng to
bot h hERG and al pha- mfadrewb?grdCRéﬁéptnwﬁﬁ can be
nodul at ed by changi ng the G substituent or G
substituents. In particular, f conmpounds wherein
Ara is phenyl, the bindi th hERG and al pha- 1
adrenergic 99 WO 2009/ 006437 PCT/ US2008/ 068843
whereept ors can be nodul ated by changing the

7 BHaveR T YRE SR Gadhy RS P Bl PRRRy ™

dihgd@iethdEold, RO 't Ldi’l’f}/d%lﬁlmachl@fW}%WcE R frt'iaimi Réz 0%
chl ori ne, [ nts, substitution at the
indepey ﬁﬁﬁﬁlglgé§§Vt §?dﬁ29ﬁ@yg§5 phenyl can increase

pot ency. @rtaln enbo snents bot h hERG and_gkwha- |

adrenerglc ocan eduged ﬁ/ﬂ§ubst|rﬁf| N,

AL the RR o sl onowi A ar &'kyl Nin A

Arpartd gul ar s N@ﬁbodlnent NRﬁ is, benz R'?" | n ceT KR’

enbodi nment s, alpha i drenerglc blndlng is reduced
RRis CH,LXN%ﬂ . Wien Arb is phenyl, para

ASubst )t==bi onyof t M substituent is part|cularly
pref ghF ed. Add%h*§h@l M substitutents on the Arb
phenyl are prefertred at one or nore ortho positions.

tional itution on the Arb phenyl at one or
ffore Jreta pd ns can r. e _pgptency. In certain

Ar'enbodif ment&! the [Ara phenyl s not substituted by two

a oup™ p , the Ara phenyl is
not substituted by TWH nethyl groups In one

Ar'@FROAPTEBbachlifi®pendently aryl or heteroaryl;

R, R¥ RY R R”, R¥ are independently H, OH or C;-C, alkyl;
n = 1,2,30r4;
p*=0, 1,2 or3;

q =0.1or2;
R”

ey

and R®" are each independently H or C;-Cy alkyl;

X" and X*" are each independently O, S, N(Ci-Cy4 alkyl) or C(H or Ci-Cy4 alkyl)s;

W is NR”" or CRB*RW; wherein Rg*, R and R™" are each independently is H or C-Cy4
alkyl;

each L is independently C;-Cg alkyl, C,-C¢ alkoxy, C(=0)-(C;-Ce)-alkyl, C;-Cs haloalkyl,
hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L groups may be taken together
with Ar*" to form a dioxolane ring or a cyclobutane ring;

kK'=0,1,2,3,40r5;
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Ara phenyl is not substituted by one halo group. In

one enbodi nent, the Ara phenyl is not substituted by
wormINba4dTr 0 or al kyl group at the C 2 positi onPCT/HS290%068843

enbodi nent, the Ara phenyl is not substituted by a OH

or NO2 group. In one enbodi nent, when Ara and Arb are

bot h phenyl, at |east one of for his not 0. 1In one
enbodi ment, when Ara and Arb ar@ bot h phenyl, f is not
0. In one embodi msnt Db are both
phenyl, h is not O. one enb%| ! ef. Ara and
Arb are both phenyl X ¥=s=xAot "CH2 one enbodi nent,
when Ara, and are bgth phenyl/| X s not CH2. In
or BNt her emp&d? I‘)ff_l\MVI s not ;OROl n one enbodj ment, the
compound is not OHIl~ ~I HO 10 or OH HO In one
enbodi nent, Mis not aral koxy I n one enbodi nent, the
CONRAUAEMb&IiMA, 7'E oENNRH 40 O | wherdin R K09 (VB C4 alléyl and
,,2009/ 006437 PCT/ U82008/ 068843 1 n one enbodi nent

R! d@é—‘s Ch@ﬂkyJ: @rrﬁ37a¢m agligyl. plarcing pmwdlmemtel yis Oty T genthes embodiment,
d E@ﬂ%ﬁ a piperidinyl noiety, and
ﬁ(g@aﬁ bare ot'h phe Mis not OR In one

enbodi nent, when B cont ai ns a piperidinyl noietyOM
NRC(O) NR2, for exanple, NHC(O) NH2. In a A 0
subenbodi ment, R is Hand R s H og{ralkyl. In-eq R
embodnerenbodimprsr’* BNFonCEIRR aRpigser i di nylis moi ety, ;
IS not CH2. In one en‘oodl t

pJ,pé' i°di nyl y, X not YCH2. i ,
A,Rk b C]Rrﬂ n o 1d| ment|, RP Ai's not |OR In one
2nent /B-cont ai N

hyd Xy- substltu ed plaper\kéﬁwyl ?ﬂﬂrety, Nﬁ is Onot CH2.

| n Ao EARALIRIN! HISO” BreRh Bhdist 8

hydr oxy- subst it ut ed- pi peri di nyl nmbiety, X is not

CHzln onpebadimeti i .REniR' . B dBésRhgre Bont ai n a

hy p idinyl noiety. In one

%%’bﬁn@dﬂ?%ﬁdﬂhﬁ&t% @y I'n anot her enbodinment, X is
notIn$@Qembcni1m¢m p énthddir e i anowmeﬂnlB)dm)mt,al 0. aln another
n I n one enbodi nent,

eml\gl’é%lﬁ’rﬁ&{th c%%tﬂ‘%ogﬁ %bnﬁ?)(%dél%m& ny? m)| ety, X 1is not SOZ

| n lnnec embaiiherent is X insinotber cBibotlimeanqt hdr Ieadvdct oebddiment,
. X, is not S. In one enbodinent, when B contains a

E)izperl dinyl nmoiety, X is not S. In one enbodi nent,

wheln oBe embmﬁ@em SR'aapl RE ratedjoﬂyﬂ-l Il’lJ(brEteynbodﬁmehts RAGE CSC4 bRy,

anot her T%ym&*nt Mis no (%HS E)I:F I n .anot her
for xavls metvl etk Rropy isonNeRy L, A- '?1“ n¥Ce g’H‘d Ffé’n'?“tylmhen B
C 0Ny @& SmBodin 1t OYER SC BNbRi sRibodinfeat, & @cycl e, Arb-X is
t * * *
In one embodiment, W is NR’ , for example NH. In another embodiment, W' is

CRB*RW, for example CH,.

In one embodiment, each L" is independently selected from C;-C, alkyl, F, C1, Br, 1,
or C;-C4 haloalkyl, for example, Cl, CH; or CF;. In one embodiment, k™ is 1. In another
embodiment, k" is 2.

In one embodiment, the compound is a compound of Formula II1, or a
pharmaceutically acceptable salt, ester, prodrug or derivative thereof, wherein:

Z' is OH, NHSO,CHj;
Ar' s phenyl;
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het eroaryl -NH. I n anot her enbodi nent, when B contains
a nitrogen-containing heterocycle, Ara-X is not
woezienedsyl - NH. 1 n one enbodi ment, when B cont BETES2008/068843
ni trogen-contai ning heterocycle, Xis not NH(C=O. In
anot her enbodi rent, when B contains a
ni trogen-contai ning heterocycle, X is not NH C=0.
RUFRY MR R i iddRp@HaBn B QHE e NhIKy1c OMpounds,

. pharmeceuti cal conpositions and met hods of treatnent
n o pr ophyl axi s of neuropathic pain, stroke, traumatic
_bﬁalld}zl njury, epilepsy, and other neurol ogic events
or’ neurodegeneration resulti ng from NVDA recept or

q 2@tlodtion, conprising administering to a host in

3% 6t fF la Ill, or a

R %ﬁggnaag(g%%%ﬁina@ﬁ) gﬂg%g?)?ra l'e' salt, ester prodrug or
X d;eQ pv&Eti ve ther eof are pr ovided: 101 WD 2009/ 006437

w BTSN B g TRy o g
alkHORMULA 11l wherein: Z* | s OH, NR10O*Ru*,
ArZNﬁf%* S?ZRll* NR12* C(O) NRLO*R'*, NR12*(C( O) OR10*,
Ydi hydr ot hi azol e, or NRL2* - di hydr oi m dazol e;
caciMé iséhdepediehtyREOtteREbin @d, REAF,i(8, Bi, Ndpgandenkyly H,

« C - | kyl. or C6-Cl2 aralkyl; or O/S NRlo® Art >==

k %’Ah’c?"fﬂéﬂrll N At >=== Art-Z* NR 12* NR 12* NR
12* ~NR12" is NR1O" O Art 0 Arb/ ~S\ NR 12* NR 12* O
Art Art Art' \S// ~O NR12 0 N§ NR 12* Ar1*
and Ar2* are each |nde endentl gheroaryl;
R1*, R2*, R4*, R5*, R7* ar ' dently H, oH

8_5) CLAr 'ké/Rr n = or4

or

In one embodiment, the compound is selected from the group consisting of:

Cl
0]
NN F e
-N_ _N
T@k WNTOXF
HO S
0]

HO
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p*=0, 1,20r3; qg* = 0. 1 or 2; R3* and R6* are each
i ndependently H or C-C4 al kyl; X1* and X2* are each
wo pdepedsent |y 0, S, N(C -C4 al kyl) or C(H or BIF/T82008/068843
alkyl)2; W is NRO* or CR13*R14*; wherein R9*, RI13*
and R14* are each independently is Hor CI-C4 alkyl;
each L* is independently Cl-C6 alkyl, Cl-C6 al koxy,
C(=0-(G-06)-ad kyl, gl-C6 hal oal kyl, o hydroxy,
f Laore, sl bronoJ iodo, nitro,. off cxangy or two L
Y/géNtJaNen l@ AF 2 N%ﬁg ON
o O pxol &he ring or a ellobut ale 4 i ng; k*=0g 1,
2, 3 dor5; 102 WO 20097 006439 PCT/ US2008/ 068843 0 _and
111zz:t NR 6* a N (L*)k* ,00 or (L*)k*- Ar2"-

(CR7*R$*)q" is OIn one enbodi ment, Z* is OH,

2* in RL12* is Hor C-C4 al kyl, and
/@/I sl| C1- C4 al kyl or C7-Cl10 aral kyl. In one

diment, Z® is OH |In another enbodinment, Zz* s
NR12* SO2RI 1* for exanple, NHSO2CH3. /0 Arl* >== O
In Inraeothasrtwﬂbbmﬁreht, thétompoiRI2seicE) NikhOth&ptotip corArsfingZéf.
is NR 12* [NRlo* Arl* >=== O Arl 0 Arl. Arl. 12* 12*
12 \ 12 NRJNR NR O or NR O In one enbodi nent, Arl*

8l one enbodi nent, R *, R2*,
ar In a particul ar enbodi nent,
In one efbodi CP is 0, 1or 2. In

anot her enbodi nent, p* is 0. n another enbodi nent,
p* is 1. In agother enbodi nent, p* is 2. In one
enbodlnent { is 0. In another enbodi nent, g* is 1.

In a 'ﬁlﬁnf“ i@ 2. In one enbodi nent,
R* g R6* are both H one enbodi ment, R6* is
QA4 al kyl cl

N<
BeRAAR
o)
NHSO,CH,

Cl
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for exanple nmethyl, ethyl, propyl, isopropyl, n-butyl,
sec-butyl, or tert-butyl. In one enbodinent, X* is S

WO pooomes4dhbodi nent, X* is O | n one enbodi nent PCTABS1088/068843
NR *, for exanple NH. In another enbodinment, W is
CR13*Rl 4* for exanple CH2. In one enbodi nent, each L*
is independently selected fromCl-C4 alkyl, F, d, Br,
I, or Cl A bal oaI kyI for exanple, d, CH3 or CF3.

e 1l I'n anot her enbodi nent, k*
od me the conpound is a conpound of
Oph gutically acceptable salt,

ester, prodr ug deri vati ve t hereof, wherein: Zz* is
OH, NHS@CHS Arl'* is phenyb; 103 WD 2009/ 006437
PCT/ U82008/ 068843 R *, R2*, R4*, Rb* are

i ndepe A - C4 a&lkyl; n* = 2; p*=0, lor2;
g* = or 2; N 3f a @. are each i ndependently H
NHEP,CICH - alkyl; »)X@ isxO S, W is NR* or

CR13* R14*; wher & n R7*, R13* and R14* are each

i ndependently is Hor C-C4 alkyl; Ar2* is phenyl;

each L* |s |ndependently sel ect ed fromd-C4 al kyl, F,
haloa kyl; — k* 0, 1, 2, 3, 4 or 5;

0 6* N'Y *k* L*)k‘- Ar2*- (CR7*RB*)q- W X2.
HO' In one nﬁodl NEH the conpound is selected from
egroupc S|st|ngo OCl OF Nl:t~" / N, NY N(N I
VF' \HOSOO\N/NIINCINNlNHOSCIO

I

F
NHSO,CH:z
NHSO CH/©/\)J\

0
N
H
HO
Cl

Formula IV

Cl
O
O Cl
N
N
O

g NHSO,CH;

In one embodiment, compounds, pharmaceutical compositions and methods of
treatment or prophylaxis of neuropathic pain, stroke, traumatic brain injury, epilepsy, and
other neurologic events or neurodegeneration resulting from NMDA receptor activation,
comprising administering to a host in need thercof a compound of Formula IV, or a

pharmaceutically acceptable salt, ester, prodrug or derivative thereof are provided:

AT A"

(L) X**— (CR""R?") e —Y** z
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S / e ~SC NN-NO\ I ONAN\N OOI i 104 VWO

2009/ 006437 PCT/ US2008/ 068843 S CI 0O i | N'~NN NNyN
WO-20940443111 0 C 0 S and CI Ny Nomi N S O | PCHHSI0N068843

enbodi nent, the conpound is selected fromthe group

consisting of- O NAYN, G HOp CdQ ONNII NC

NNSOCI HONONY'/CI HOOC OH C NN,CH O

H~S-\0 C H 0 Cl105 WpRNePAPP6437 PCT/ US2008/ 068843

O NON CI  NHSO2Ch3 O C

wherein:

each L™ is independently C;-Cg alkyl, C;-Cg alkoxy, C(=0)-(C;-Cg)-alkyl, C;-Cg haloalkyl,
hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L groups may be taken
together with Ar' to form: a dioxolane ring or a cyclobutane ring;

k'=0,1,2,3,40r5;

cach Ar'” and Ar’” is independently aryl or heteroaryl;

X" is S, O or NR?; wherein R® is H, C;-Cg alkyl, or C¢-Cy, aralkyl;

cach R and R”" is independently H, C;-Cs alkyl, C;-Cg alkoxy, Cs-Ci5 aralkyl, C(=0)~(C;-
Ce)-alkyl, Cy-Cg haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR'R?
can be C=0 or C=CH;

n*=1,2,30r4;

Y™ is a bond, O, S, SO, SO,, CH,, NH, N(C;-Cs alkyl), or NHC(=0);

Z™ is OH, NRE"R”", NR¥"S05(C,-Cs alkyl), NR*“C(O)NR®'R™, NR*"C(0)O(C1-Cs
alkyl), NRg**—dlhydrothlazole, or NRg**—dihydroimidazole; wherein each R, R and R*”
is independently H, C-Cs alkyl or Ce-Cq aralkyl; or

/\ ~ )
© Ar O A" N A% >=o
.7 ~o. o

VARNEN TSNRY TSNR NR®” NR?

B B B

AN /NR10 o
~.% N
~ ’ \NRQ** 0 ’ \NRQ** 0 NR? 0]

8**

Ar?=

g
NR , Or

B

o
A" S<o

/
NR® ; wherein R and R'""" are each independently H, C,-Cg alkyl, aralkyl.

/

In particular subembodiment, Ar'"™" is phenyl, pyridyl, pyrimidinyl, thiophenyl,
imidazolyl, furanyl, indolyl, benzothiophenyl, benzofuranyl, or benzoimidazolyl. In one
embodiment, Ar* is phenyl. In another embodiment, Ar'7 s benzoimidazolyl. In a
particular subembodiment, A s phenyl and A is a heteroaryl, for example
benzoimidazolyl. In one embodiment, Ar'Tisa bicyclic group wherein the X" group is

attached to the heterocyclic ring.
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ONAYNC NHSO2CH3 OC ONN/ C HOOC O NON
Cl NHSO2CH3 I I G C O QLNN(CI NHsO2CH3 0 G O
WONBN9I006887 | H NON HO O CI and NHSO2CH3  ForPai/ES2008/068843

I n one enbodi nent, conpounds, pharmaceutica
conpositions and nmethods of treatnent or prophyl axis
of neuropathic pain, stroke, traumatic brain injury,

epi 1 @RS ¥mbAMent 0L NEY S ML BE QIR EnBY &1t § RMn one embodiment, X
eurodegeneratl on resulting from NVDA receptor

NRaot fpiempls NH.conpri si ng adni nistering to a host in
neeg ah&ﬁér%ﬁlcﬁlapﬁﬂ%%@mmt fO[SI'(yl@ a|11¥v1 (ﬂrCﬁalkoxy C( O) (Cq-

pharmaceutically acceptable salt, ester, prod

C4)daélf311 MatGahaloahal dpdroxy, @ugrpmhl@@,doror(l@ﬂe()q( nm(pj or cxano. In a further

Al e Tl O

ond fndleqy evigerboiliyne @, thel aa¢ dnel (wGir-tigee Bl lgootps substituting Ar'”. In one
sub%ﬁ@ifngn e )1s s‘rjllllblgt}{utbd Ghh Qge Hl%l‘g ?rloﬁg ! In oneXﬁ'L %&mme{lt Ar”
subktitiited mmhpmo ﬂa«yro tgeoupa kIan)ne slﬂxgmbhdamem AH As !;ub§t1tt1ted fadth ome
ﬂu(gro %ﬂ)%ﬁ r%ncgone clilioroq group aInCOYw su ﬁoaéllre}lerrltl Y 15 ststTtuted w}th o%é
chloro group. In one subembodiment, Ar'™" is substituted with two chloro groups. In one
subembodiment, Ar'"” is substituted with one methyl group. In one subembodiment, Ar'™ is
substituted with one trifluoromethyl group.

In one embodiment, each R'™ and R*" is independently H or C,-C, alkyl, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-butyl. In one
embodiment, R"™ and R*"" are both H. In one embodiment, one R*™" or R*" is hydroxy. In
one embodiment, n* is 2, 3, or 4. In one embodiment, n"" is 3.

*

In one embodiment, one CR " R*"" is C=0 or C=CH,. In one embodiment,

e - TR
R )pex 1s selected from the group consisting of ' 2 2 2

B B

CH, OH OH

CH )I\ cH | )\
e SN2 e e, He” HET e

(CR

OH OH OH CH,

O
2 o )k || )J\/
CH
| " CH2 C/\/CH2 2

O , O , HC , ,and H2C .Inan
OH OH OH
Ao B
particular embodiment, (CR" " R* ")y is H2C CHz , H2C CHa , Or HoC CHz |
In one embodiment, Y isa bond, O or CH,. In one embodiment, Y™ is 0. In

one subembodiment, A" is phenyl and is substituted with a Z* group at the 4 position.
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each Arl** and Ar2** is independently aryl or
heteroaryl; X** is S, 0 or NR3; wherein RB3is H C-C6
W@bdoghoe4dr C6- Cl2 aral kyl; each R1** and R2** PGI/US2008/068843
i ndependently H, CI-C6 alkyl, Cl-C6 al koxy, C6-Cl2
aral kyl, C(=O-(C1- C6)-al kyl, Cl-C6 hal oal kyl,
hydr oxy, fluoro, chloro, brono, iodo, nitro, or cyano,
or %B&gb&ﬁ{bngﬁ Q@P@NRWCH;Nm%goﬁCJ—Q 811<y1§ l(()r 4; Y**
>(< =(<4< Or
NRKF IR T SR R Ce 50 Caligcahinapts o
dlhﬁ( %95%12816’ Iﬁ\ﬁle%@ngo@ﬁne@@ arat lﬁiﬁh%nyl and is subst1tuted with a Z"* group
*-di hydrot hi azol e, or NR8**-di hydr oi m dazol e;
attbm‘ép@ﬂtwneéltwe%lbbdlmem** and R8** s mdependently H,
Cl-C6 alkyl or, C6-Cl2 aralkyl; or /S NR10" Are;
Ar2- ~0 Ar2=7 N Are- O “Aref= Z*x* is/NRQ** NR9""’Ql R9**
NR9. . NRL®OF" ARP 'O)$(r2Ar N\ NRE? o
ADNRY* % 0 NROWNRO or /O A S/ NRI“wiferei nmmeand
RLO** are each |ndependently H, 'Cl-C6 al kyl, aralkyl.

I rticul ar/s—lmﬁ?éorrbedl ment)/ig}g;;‘ol S phenyl pyridyl,
Apﬁ?&&@yl p28 N ogiény| b d furanyl ,
irdoVy] benze.Lthﬁh@nyl be.nzé;ﬁrcanyl or ”
bendBi i dazol yI'NRin oner ~enbobtifment , TienezmboilisnephdhiyT - 2
I n apQt her enbodi t, Arl** is benzmmdazolyl In a
nt, Ar 2** is phenyl and Ar|**
3 - xanpl e benzoi m dazolyl. In one
e di o Arl "X cyclic group wherghn the X+*
is groupg'i's at vachedV&o th% tie oeer sobgrathadiment. g A ~107 WO
20094006437 PCT/ US2008/ 068843 | n one errbodl ment, X**
|s*/S I n_one enbodinment, X** is O In one enbodi msnt
R3** for exan‘pl e NH. In another particular

is SU}NB&C“ ment 0n$su’f>eﬂ11§oc@11m@R9m MR Chre enal koxy,
C(=O) -(C - C4)-alkyl, C-Cb haloal kyl, hydr oxy,

| URfoth&RLbod IR i 86" Cfth NRE, RBT o PETTT- 2T g a
further subenbodi ment, L** is nethyl,

tri gl uor onet hyl_nrmet hoxy fl ugro, | oro or
gﬁrb&_%_ I'n 2{ urt her ék’)g}m:%mm there are one,
A i RreérJ\ roﬁ)psAéu\t tutlng\QI* n one

sub&Rbodi ment ** s subRTuted wi ThRBne 4] gor o
grqup. In one subenbodi ment, Arl** is substituted
rtA{wo fluoro groups. In one subenbodinment, Arl** is
Arr8ubstiltuted with one fluoro group and one chloro
oup: one subenbodi nent, Arl** is substituted wth
on®R¥chl Gr.o group. In one suberrbodi ment, Arl** s
substituted with two chloro groups. In one

i’8>"a hetler oar yhiZ” f or

In one embodiment, the compound is a compound of Formula IV, or a pharmaceutically
acceptable salt, ester, prodrug or derivative thercof, wherein:
L™ is C-Cy alkyl, C1-Cy alkoxy, C(=0)-(C;-Cs)-alkyl, C1-Cy4 haloalkyl, hydroxy, fluoro,
chloro, bromo, iodo, or nitro;
k'=0,1,2,3,40r5;
Ar'™ is selected from the group consisting of phenyl, pyridyl, pyrimidinyl, thiophenyl,
imidazolyl, furanyl, indolyl, benzothiophenyl, benzofuranyl, or benzoimidazolyl.;
A s phenyl;
X" isS;
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subenbodi ment, Arl** is substituted with one nethyl
group. In one subenbodi nent, Arl** is substituted
wawakoarg7 tri fl uoromet hyl group. In one enbodi PERUS2008/068843
each R1** and R2** is independently Hor C-C4 al kyl,
for exanple, nethyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl or tert-butyl. In one enbodinent,
cachRR*™ aﬁd‘ﬂz*ﬂ% de@én%ellﬁgztflﬂ Hildrok§ op@ﬁcﬁﬂpﬁdbmﬂfwmec%**
~0r_ R2** is hydroxy. 'In one enbodi nent, n** is 2, 3, or
n"z2 parbne enbodi ment, n** is 3. In one enbodi nent, one
v*@pr*R2** is C=0 or C=CH2. In one enbodi ment, /CH2
L(CRI**R2**)"** j5 selected fro the group conS|st|ng

Z" ot OHREHRN IP46C cFipalio), HQAINRIR ' CHNHE I C-Crrialk 2. AVHHC

71+
S i VA L MR S
C-CrigkgHr 0 0 RCCH2 C---~, and H2CIn an )OH OH CH
**' J~ partjcul ar enbodinment, (CR R2 )"** is H2C CH2
H2C CH2 OP/HQ CH2 I'n one embodi ment, Y** is a bond,
0 or CH2A™In €mbodi ment, Y** is O In one
Ar§tberhQdi \hNRQArZ** i's phenyl and is substituted with
a Z** group at the’4 position. 108 WO 2009/ 006437

R”PeH 20087088843 1 n one embodnent, Z** is OH,
NR6**R7**, NR8**S2(Cl-C6 al kyl), 8** 6** 7** 8** gx*

s R4 1A Ak e n
subenbogl nt A«Z** |s phenyl a |s @ubstltuted Wi th

az - tgjg? odlnent /O
meolsi ADZ "‘ Q t" 0 NH 'e" = Z* * s
N

RO* * N Rg** N ** N Rg**

B

OH

H
Cl Cl

MeO,SHN” : O ,MeOzSHN” i \G’
MeO,SHN” : @

OH
Ne-S o
\H‘/\/k/\©\?\//o

Cl \

H
In one embodiment, the compound is ~ ©

In one embodiment, the compound is selected from the group consisting of:

N H
] m : ! " °
v | m
) 2 I I (R
Cl N)\S/\(\O al H)\S/Y\ F
OH OH

and
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NRlo.. O-'"\ Ar2.. OAr2.. /S\ Ar2.. S NRO** ----N

RO** O or NRg O . In one enbodi nent, Are= Z** **/Ar2**
wRe@9/066485 N RO O or NR 9 0. I n one subenmbodi nRCIK/S2008/068843

Ar2*= 7Z** [0 Are" Ois NRO** I n one subenbodi nent,

RO** and R10** are each H. In another subenbodi nent,

Z** is NRs**C(O NR6**R7** or Ar2= Z** is -NR O* 2""

Ar2. ~O Ar op** >===0 Ar2.. O Ar ~NR9.. '~"NR9" NRO..

NR9. LLREALg \NR?" “ " 0 In one enbodi nent, the
cli udlsac fForrruIaIV or a

p ceutically cc pt alb&e salt, ester, prodrug or

derivative thereof, erein: L** is Ol -C4 al kyl, d-C4
al koxy, C(=0-(G -C4)-alkyl, C-C4 hal oahkyl, hydroxy,
fluoro, chloro, brono, iodo, or Imitrso, E**o: 0o, 1, 2,
3, 4or 5 Al** is selected f e group ¢ stiog
of phenyl, pyridyl, pyrim @i ophenyl ,

i mi dazolyl, furanyl, indolyl, zot hi ophenyl , N NH:

benaoheeabydipens thbemzund daz@l yl . ; Ar 2** is phenyl;
B sef’gdv%gl%gégf%g@@%@ﬁga&h

alkylﬁor @1*R2**|s C=0 n**—e 3 Ha.  *x Yis

0; Z S2(Cl -4
cl 7IF§6**R7**

@l 0§ CLe6 @
dipsydr ot hi azol e, NH- di hydr oi dazol e

** and R7** is independedt!|s H or

V\,her el n OeHach

In another embodiment, the compound is selected from Table 16.

Table 16.

Compound Name

(R)-4-(3-(5,6-dichloro-1H-benzo[d]imidazol-
2-ylthio)-2-hydroxypropoxy)phenol

HYS\/E\/O

/ L

CI\QN oH
OH

(R)-5-(3-(5,6-dichloro-1H-benzo[d]imidazol-
2-ylthio)-2-hydroxypropoxy)indolin-2-one

(R)-6-(3-(5,6-dichloro-1H-benzo[d]imidazol-
2-ylthio)-2-hydroxypropoxy)-3,4-
dihydroquinolin-2(1H)-one

(R)-6-(3-(5,6-dichloro-1H-benzo[d]imidazol-
" 2-ylthio)-2-hydroxypropoxy)quinolin-2(1H)-
H one

(R)-1-(4-(3-(5,6-dichloro-1H-

N S O
Nt aaa¢B!
N N NH

Cl

benzo[d]imidazol-2-ylthio)-2-
hydroxypropoxy)phenyl)urea
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Cl-C44 alkyl; or /O Ar2" >== O Are"= Z** is NRO**

RO** is Hor C-C4 alkyl. In one enbodi nent, the
wWeawpourd’ i s sel ected fromthe group consi sti NRCDUS200$068843
H OOSHN N--d OSN ~N ~~ ,-C MO2SHN H
O OHOHO- ~/SNO~ ~/SNHN~C HN G HO H2N

NC ad OHO™ Ol_';/SNOll/SN MeO2SHN / \ Cl

MeUZSEIN — and OH OL--~-7[5\ Y/ N HN ' MeUOZS5HN ~~ OH

N, S N%JS\L&_LO ~j d C% 46(@%5 grRat-oBnt |
cl to ound |shl n ane enbo B imidRR 1.8 QMRRYAd i s

¢ted fromt tp2cjon ]
U F2 N O AN %&%k@O&NSy)Eg%ﬁl)Neth eshifdn
A

|||O

; (R)-N-(4-(2-hydroxy-3-(6-methyl-1H-
\QN -SOaMe benzo[dJimidazol-2-
H

ylthio)propoxy)phenyl)methanesulfonamide

Formula V

In one embodiment, compounds, pharmaceutical compositions and methods of
treatment or prophylaxis of neuropathic pain, stroke, traumatic brain injury, epilepsy, and
other neurologic events or neurodegeneration resulting from NMDA receptor activation,
comprising administering to a host in need thereof a compound of Formula V, or a

pharmaceutically acceptable salt, ester, prodrug or derivative thereof are provided:

Ar' Wl B' W" Y| Ar" Zl
FORMULA V

wherein B’ is selected from the group consisting of:

-N/_\N- -N<:>— -N N- -N)]\N- }-Q’
_/ / _/ and NN

B B B

W’ is a bond or C;-Cy alkyl;

W’ is Ci-C4 alkyl, Cy-C4 hydroxyalkyl, C;-C,4 haloalkyl or C(=0)-C;-C, alkyl;

Y’ is selected from a bond, O, S, CH» and N;

Ar’ is an substituted or unsubstituted aromatic or nonaromatic cycloalkyl which optionally
may include 0-3 heteroatoms;

Ar”’ is an aromatic or nonaromatic cycloalkyl which optionally may include 0-3 heteroatoms;
7’ is NRC(O)NR; wherein each R is independently selected from H, C;-Cg alkyl or Cs-Cy2
aralkyl; or

Ar’’-Z’ are taken together and selected from the group consisting
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OH OH and 110 WD 2009/ 006437 PCT/ US2008/ 068843 COH H

= NSO O LLONNHZ HCO OH H=NS _" ~0O0 HNH
WO p00dMes4ghbodi ment, the compound is Cl I n anotP@&r/US2008/068843

enbodi nent, the conpound is selected fromthe group

consistingof: HOHHOANS '";"~-ONS '";~.'"~0 C

ONC ~~NLJOH HOO and C In another enbodi nent,

t he conpound is sel ected frorrRTabI e 16. ﬁabl e 16.

Co d Nane _H N'S  _~N
(B - 4- 03=£6, 6:di ch | I—krbenzg(zeq:@m dazol =5\ N
CH\Z\M thi o) 2~Rydr oxypropoxy)phenol cI\H ;' ~0

Of(R) 5R- ( 3- (5 6- difchl of o- | H-beRzo[ d] i mi dazAl - CI 'V NN

2-yl thi 0) - 22 hydroxypropoxy)indolin-2-one HC °

OGN

In one embodiment, Ar’ is substited by (L) wherein each L’ is independently C;-Cs
alkyl, C;-Cg¢ alkoxy, C(=0)-(C;-Ce)-alkyl, C;-C¢ haloalkyl, alkaryl, hydroxy, -O-alkyl, -O-
aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L’ groups
may be taken together with Ar to form a dioxolane ring or a cyclobutane ring; and

k’=1,2,3,40rS5.

@ &
=N N- =N
In one embodiment B’ is  \—/" . In another embodiment, B’ is . In

/ zo )OI\
-N N- -N N-
another embodiment, B’ is \—" . Inanother embodiment, B’ is \_/ . In

o?_Q

another embodiment, B’ is _N\/_-.

In one embodiment, W’ is a bond. In another embodiment, W’ is C;-C4 alkyl, for
example methylene, ethylene, or propylene. In a particular subembodiment, W’ is CHo.

In one embodiment W’ is C;-C4 alkyl, for example methylene, ethylene, propylene,
methylpropylene, or butylene. In another embodiment, W’ is C;-C4 hydroxyalkyl, for
example hydroxymethylene, hydroxyethylene, or hydroxypropylene. In a particular
subembodiment, W’ is -CH,, CH(OH)-CH;,-. In another embodiment, W’’ is C{-Cy4
haloalkyl, for example fluoroethylene, fluoropropylene, chloroethylene, or chloropropylene.
In another embodiment, W’ is C(=0)-C;-C, alkyl, for example -C(=0)-CH,- or -C(=0)-
CH,-CHy-.

In one embodiment, Ar’ is an aromatic cycloalkyl, for example phenyl. In another
embodiment, Ar’ is an nonaromatic cycloalkyl, for example cyclopentyl or cyclohexyl. In
another embodiment, Ar’ is an aromatic cycloalkyl including 1-3 heteroatoms, for example

pyrrole, furan, thiophene, pyridine, pyrimidine, pyrazine, pyridazine. Heteroatoms include
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HOHNS';~~0,

(R -6-(3-(5,6-dichloro-1Hbenzo[d]imdazol- cIl Nv NO
WQ@200P004®) - 2- hydr oxypr opoxy)-3,4 H PCT/US2008/068843

di hydroqui nolin-2(1H-one C HOANS'';~"'~0

(R -6-(3-(5,6-dichloro-1H benzo[d]imdazol- cl NO

2-yl t hio)-2-hydroxypropoxy)quinolin-2(1H - Hone
but% ndthimitNPloN, SAn@ d. Rhadothd- e(n%b&@heﬁr Si'r’cllé‘ h Q6rdddtic Y cIDhiNy1

kNH2 benzo['d]i mi dazol -2-yl thio)-2- H
mchglk&gdx%ﬂ?ﬁf‘é%%% BT enymDle prEcliding pypling gloyydodurar, tetrahydrofuran,

dlh%jﬂ{h%g%g i fkﬁglﬂgﬁlﬁ%})?‘e?ﬁne ;tetragfdroyl)\)(r Bﬁran thiane, thiiine,

pippering [oggqqlrm @1&2:@16 gr. dg,(p)qam d)l.agothpr embodiment, Ar’ is an aromatic or

o B O S B B Mo

or @@mpg{a‘(ﬂq ¢yrlod kg bincldding]2 heteroatoms. In another embodiment, Ar’ is an

aro}h'a 0 oRE Sk QyBFOSP flllé‘[eél%? ét%roat pamde Formula V In
odr e

FiTacelt i cal conposi tions
an d[nrme hmbkshmént Alt’ elaammtotnam cwtaatklyy Ifmebc&npié phenyl. In another

emlg?eg:ijrgl%rgg& 1%&%%511%{%'& ic ﬁ%cﬁ?aélfy&afurn&t'él@gﬁ?cr 8]?entyl or cr)yclohexyl. In
anofied tiabeianas At @ an uesatit ty%g)afldybﬁﬁbllﬂﬂd@éllmeiﬂéaﬁ(ﬁms for example
acti.vatian, I Si mmsterln

Y a h
i Ve dPBEnS PEBD R BR DY Sy e, 15 anotfer

emPlidhERCAUt ik € ablyorageeptiahika @&Lcﬁng ES h@ténoatl@fr@ %H@(aﬁlble
derivative thereof are provid

Ar"
PYTRBRNIEL Y0l S e fygen, |tf‘§ra§@lr%fefaéddlwdéﬁhwﬁléen@ftetﬁf&ydrothwphene
pipSRsd, BllaRdir@fyran, Hyrfh, Biane, thiiine, piperazine, oxazine, dithiane, or dioxane.

In another embodiment, Ar’’ is an aromatic or nonaromatic cycloalkyl including 1
heteroatom. In another embodiment, Ar’’ is an aromatic or nonaromatic cycloalkyl including
2 heteroatoms. In another embodiment, Ar’’ is an aromatic or nonaromatic cycloalkyl
including 3 heteroatoms.

In one embodiment, Z’ is NRC(O)NR,, for example NHC(O)NH; or
NHC(O)N(CHzs),.

In another embodiment, Z and Ar’’ are taken together and selected from the group

R
~ % —N A
AT o A >=o A >=o N
consisting of: R , R , R , R ,

X

Ar’ />:
Ar O
\ ~

N 0 N
and R . In a particular subembodiment, Ar’’-Z” is R . In

/O
Ar' >=0

\N

R

another subembodiment, Ar’’-Z’ is . In another subembodiment, Ar’’-Z’ is
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10 -NN -N-NN -NNand W is a bond or C-C4
alkyl; W is C-C4 alkyl, C-C4 hydroxyal kyl, C-C4
whadogabddgt or C(=0)-Cl-C4 al kyl; Y is sel ectedI/ismn3/¢r8843
bond, 0, S, CH2 and N; Ar' is an substituted or
unsubstituted aromatic or nonaromatic cycl oal kyl which
optionally may include 0-3 heteroatons; Ar" is an
aropatic or nonaromatic cycloal kyl whi optionally
neyN{ncl ude 0-3 heteroatoms; Z' is ONR2 wherein
acach ® i ndependentl|y sel ect ed frém H, -C6 al kyl
or(b-Cl2 aral kyl; or Ar"-Z' are takéﬂ
sel gct ed er%SH&s%e%%dﬁ%ﬁﬁA?*"z”% 11280 2 091 ORGHST
PCT/ US2008/ 068843 R R O N N 1 OA >==0 Ar
S NNoRRRR \N 0 \N 0O Rand RIn one
embodi ment, Ar' ,irs subsgtited by (L' )k wherein each L'
i's |ndependently C{ al kyl, Cl-C6 al koxy,
C(=0-(C -0C6)-al kyI'N"Cl - hanaIkyI, al karyl,
sublmpblodimynt, AO=-4l kyl , T0- aryl [nangHier suBembddpnent, A" afyis
flugro, chloro, bromo, iodo, nitro, or cyano; or two
' _Yroups nmay be taken together with Ar' to forma
AQ(GX g ring or a cyclobutane ring; and k' = 1,
or5. -NN -N In one enbodinent B is \--/ . In
gﬂggﬂ:{ ngg:pgl%ﬁlﬂlhr sgbembodlment 0:|i‘ any aort; 6 er'}lg?ve err,}%)(gg}mr%tﬁt Ris H.

In dibarﬂlﬁlarsubembﬁdmﬁntaﬂ athef theatood bmbetimertss, ArS is INrcrryl. In

one enbod] S. bon n nmbodi nent ,
W nShermeaiipien |5 g bR P eI By bty
In Dpartulp YRS odildnt@A 0 85t dt Gdbtaic U blﬁlﬁt}ﬁﬂicﬁﬁﬂiubel\ﬂ%odiﬁent Ar’ is

phenyl and is substituted with one or more L’ groups wherein one L’ is in the para position.

In a particular embodiment, at least one L’ is halo, for example fluoro, chloro, bromo, or
iodo. In a particular subembodiment, are least two L’ are halo and may be the same or
different. In another embodiment, at least one L’ is C;-Cg alkyl, for example methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, pentyl, or hexyl.  In another embodiment, at least one L’
is C1-Cs haloalkyl, for example, trifluoromethyl.

In one embodiment, Ar’ is unsubstituted. In another embodiment, k’ is 1. Ina
subembodiment, when k’ is 1 and Ar’ is phenyl, L’ is in the para position. In another
embodiment, k’ is 2. In a subembodiment, when k’ is 2 and Ar’ is phenyl, one L’ is in the
para position and one L’ is in a meta position. In another embodiment, k’ is 3. In another
embodiment, k’ is 4. In another embodiment, k’ is 5.

In one embodiment, the compound is selected from the group consisting of:
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In one enbodinent W is C-C4 alkyl, for exanple

net hyl ene, ethyl ene, propyl ene, nethyl propyl ene, or
wheaogheds? | n anot her enbodi nent, W is Cl-C4 PCT/US2008/068843

hydr oxyal kyl , for exanpl e hydroxynet hyl ene,

hydr oxyet hyl ene, or hydroxypropylene. In a particul ar

subenbodi nrent, W is -CH2, CH(OH)-CHz-. In another

enbodi mrent, W is C -4 haloalkyl, for exanple H
quoroetherne propylene chloroethy/ffeI:
chloro | ene. & her enbo

=0) c1N%§F;l exanpl e -|¢;? QC»

(
Fone enbodlnent Ar _Nis-an QHonatlc
oal kyI : ﬂf)or exanpl e phe I n anot ger
Cl'enBodi ment, Ar' is an nonarohetic cycloal kyl, for ,

Clex anpl e cyclopentyl or cycl ohexyl. In another
bouli nent " is an aromatic cycl oal kyl including

het atons for exanple pyrrole, furan,
thloph ﬁ:\]pyf’dlne pyrim di ne, pyrazine, pyridazine.

Het er o HAD 2009/ 006437
PCT/USZOO8/068843 arétﬁot limted to N, S and O

I n anot her enbodi ne N Is a nonaromatic cycl oal kyl
i ncluding 1-3 het er oat oms.! f or exanpl e pyrrolidine,
pycrol i ne, dihydrofuran, tetrahydrofuran,
cidi lydr ot hi ophene, tetrahydrothi ophene, piperidine,
hydropyran, pyran, thiane, thiiine, piperazine,
di t hi angs~©oN_di oxane. |In another enbodi nent,
d\ﬁ, n.arQna or>:ﬁonaronat|c cycl oal kyl
|nclud h&er6at 8m | n another enbodinent, Ar' is
an aronat|© or nonar omatahg cycl oal kyl including 2
H geteroatons I n anot her enbodi nent, Ar' is an
3 c or nonaromati c cycl oal kyl including 3
hetergataogs. I n one enbodi nent, Ar" is an aromatic
cyclMoal Nyl fd@Hexaane phenyl . I n anot her
enbodi N romatic cycl oal kyl, for
exanpl e cyclopentyl ohexyl . In another
enbodi ment, Ar" is Rireth c cycl oal kyl i ncl uding
1-3 heteroatons, for example pyrrole, furan,
t hi ophene, pyridine, pyrimdine, pyrazine, or
pyridazine. In another enbodinent, Ar" is a
nonar omati ¢ cycl oal kyl including 1-3 heteroatons, for
exanpl e pyrrolidine, pyrroline, dihydrofuran,
t et rahydrof uran, di hydrothi ophene,
t et rahydr ot hi ophene, pi peridi ne, tetrahydropyran,
EnBMiddtbrs t hi ane, thiiine, piperazine, oxazine, dithiane,
or dioxane. In another enbodinent, Ar" is an aromatic

or nonaromati ¢ cycloal kyl including 1 heteroatom In
andi s ik FRRRATRE the/saomppgndéﬁrea)rreﬁlﬁtaﬁ ENAFHONGRAP SRt i ¢

emBGhQR! thy bontgdehdHipRG/ided a0 & &aRBS A TR r miuRRPEDRG iomers. Tna
enbodlnent Ar" is an aronmatic or nonaronatic

par‘g%arr@g]b;gyrnentj ﬂ]@pg@p@p@ldgs Peteat 4y rareric ity eThe enantiomer can
NHC( q%ym?éllonﬁ rat'io?l a’b‘lﬁ%@h‘%@nteﬁ Qich gg(ﬁ%pbelmg)e%dlﬁfents

. I'n anot her enbodi nment, Z a "are
thetcammunﬂwemefrasaﬁ@r:ew witwe of RomdtSh enagm@mprs Fn CeQrIN Ar

eond%'flen?s %e%rompoun_d 19p1Agent as a mixture of two enantiomers. In one embodiment,
the mixture has an enantiomeric excess in R. In one embodiment, the mixture has an
enantiomeric excess in S. In certain other embodiments, the compound is in an enantiomeric

excess of the R- or S- enantiomer. The enantiomeric excess can be 51% or more, such as
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NNNNO consistingof: RRRRA A 0 \NO~N and
R . In a particular subenbodinent, Ar"-Z" is R. In
WO @09/Mw643>== O anot her subenbodi nent, Ar"-Z' iBCTRUS200$/068843
anot her subenbodi nrent, Ar"-Z'" is 114 WO 2009/ 006437
PCT/ US2008/ 068843 R N Ar" >== 0 Ar ~-N\NOR . In
anot her subenbodi nent, Ar"-Z'" is RIn another Ar \N O

5 10/% @bﬁm%%ﬂﬁloreﬁém Zr mb&, 6% of RoRNAFH 8F mSKOBIYD 8L BRNE0% or
z RN >==s R . In a particular

mogeu %ﬁ‘@b@iof?e?ﬁ% of malf?y%{o of marcafity er Batsoel HenergnorRin e pngle
enahflorferPaht b&%@l{le&l&%@ 9&1{ BE%% Hm&8 ysué’J ast 1€, GRRWE 55%L0r

enbodi nents, Ar" is phenyl. In one enbodinent, each

mofes 60°h deperdeite by mhest 6% of mog. A% yf motss 803 ogBore, 85% or more,

0 kydo a, | S t t
90 h‘f& fﬁ@l’e yfg Yo or lln&ie 9@/35% fglﬁécﬁ{ 93/”513‘@36}%84 tﬁ@ﬁgﬁ?ﬁ{&rﬁﬁ?i i
enaph@ngrlc eanfds Fa b cprtrmctreduw sty 1 ne ngare, o Yeeor [morgy 168Uy more,

0 | Sco h i $do0N n 0
65 )M?)? {ng @P %r re ?5 % 0{ 1tn 1% ﬁfk 8 ?lgohég /E,of 1Inglleh%(?/8 ’or 1%18rre, 95% or
moa:x%ﬁra Ior-)mbteuoxr%% mhh@‘em thb Semmtiooer. i odo. In a

ul b t t ' h
i SR P G0 Wb 200
enaﬁﬁfﬂﬁﬁl Mesiime aditbolli@@ats, haeothpound isGreseitt s&bskanlnall}f @rthe form of the
R Rl 1 g oA e SPba SR S isgal b fogp of the

S ch@@8iei0MBe Ibhrasel“§ub€thn@1yh@{h@ abrkydf,a sﬁr@le @&ﬁ[ﬂhﬁe@’, is intended to
trifluoromethy I n _one enbodi nent .
megp lg3st .%?réaore inthg fserpd A S@ﬁ%@&&%&?@ﬁl@r foe GX?@PI?L 70%0pr gore,

7595 UPRBROGI B tnorcR¥B oKmoteSo(ks 3PRoAR! 95% Sr RBRNYN% ok-modeSor 99%
in the para position. In another enbodiment, k' is 2.

Ormweal%lﬁlﬁé%Bcﬂr@eeﬁﬂanﬁén k' is 2 and Ar' is phenyl

onerye en!n?tlohfér Ea{ﬁ%e nQﬁE@b)p@é 'dfréc‘ﬁ%n andhien | ré-tateé ﬁ’le bﬂn@of
nmeta position. In another enbodi ment, k'

polerifstl Wkt ligipsesribnlight Rlockvsisetas spen taribe weweretﬁwéss wbml the light
is tllﬁvel Ing ﬁe isbMheLRG bE 'IQBQQH E'ﬁ%ld ftln%tafeg %q}éﬂgcduﬁteft%cﬁﬂs@ d[he

fromthe group consi st
isomer can be labeled (-). In certain emb0d1ments the compound is present as a racemic

mixture of (+) and (-) isomers. In certain embodiments, the compound is present as a mixture
of two isomers. In one embodiment, the mixture has an excess in (+). In one embodiment,
the mixture has an excess in (-). In certain other embodiments, the compound is in an excess
of the (+) or (-) isomer. The isomeric excess can be 51% or more, such as 51% or more, 55%
or more, 60% or more, 65% or more, 70% or more, 75% or more, 80% or more, 85% or
more, 90% or more, 95% or more, 98% or more, or 99% or more in the (+) isomer. The
enantiomeric excess can be 51% or more, such as 51% or more, 55% or more, 60% or more,
65% or more, 70% or more, 75% or more, 80% or more, 85% or more, 90% or more, 95% or
more, 98% or more, or 99% or more in the (-) isomer.

In other embodiments, the compound is substantially in the form of a single optical
isomer. In some embodiments, the compound is present substantially in the form of the (+)
isomer. In other embodiments, the compound is present substantially in the form of the (-)
isomer. The phrase “substantially in the form of a single optical isomer” is intended to mean

at least 70% or more in the form of a single isomer, for example 70% or more, 75% or more,
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Cl/ NOH NOO H-NH2 115 WO 2009/ 006437

PCT/ US2008/ 068843 HH\ | p~0 ~~ OO ~N—~OrN-'O
WOR009006@BY / NJ OHci (S) (S) C aN~ OH H , COMT/US2008/068843

\)===ON H C C al~ONNCC~O O Oand H3C N')

OHNO HEnantioners |In certain enbodi nents, the

conpounds are present as enantioners. |In one

80°6 BPRGITRIY, or DR, SPIBPMBR, 959, BF A¥lecde, 85maR, &BNS brQRRE of
or m xfure of enantioners. In a particular

cithepthe §Hras ) iSOP8e conpound is present as a racemic
m xture. The enantiomer can be naned by the
Defigifibhgguration at the chiral center, such as Ror S. In
certain enbodi nents, the conmpound i s present as a
rac c mxture of R

b BTSSR SRBHIY PO BRSL A HEPH G g Dofpe rnee
indépRd &NRRETEr0 AREaSh cleMe@E tIRIFRQM] IEAthon-lilkehgBxxhple C hasyl

an enantionerjic excess in R _1n one enbodi ment, the
megpsyinggpendeatly, £, Co, Cs or Cy alkyl Similarly, when one or more substituents are
referred to as being “independently selected from” a group, this means that each substituent
can be any element of that group, and any combination of these groups can be separated from
the group. For example, if R' and R? can be independently selected from X, Y and Z, this
separately includes the groups R'isXand R?is X; R'is X and R*is Y; R'is X and R is Z;
R'isYand R?is X;R'is YandR?is Y; R'isYand R?is Z; R'is Zand R*is X; R'is Z
and R*is Y; and R' is Z and R? is Z.

The term “alkyl” is used herein, unless otherwise specified, refers to a substituted or
unsubstituted, saturated, straight, branched, or cyclic (also identified as cycloalkyl), primary,
secondary, or tertiary hydrocarbon, including but not limited to those of C; to Ce. Illustrative
examples of alkyl groups are methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, secbutyl,
isobutyl, tertbutyl, cyclobutyl, 1-methylbutyl, 1,1-dimethylpropyl, pentyl, cyclopentyl,
isopentyl, neopentyl, cyclopentyl, hexyl, isohexyl, and cyclohexyl. Unless otherwise
specified, the alkyl group can be unsubstituted or substituted with one or more moieties
selected from the group consisting of alkyl, halo, haloalkyl, hydroxyl, carboxyl, acyl,
acyloxy, amino, amido, carboxyl derivatives, alkylamino, dialkylamino, arylamino, alkoxy,
aryloxy, nitro, cyano, thio, sulfonyl, ester, carboxylic acid, amide, phosphonyl, phosphinyl,
thioether, oxime, or any other viable functional group that does not inhibit the
pharmacological activity of this compound, either unprotected, or protected as necessary, as

known to those skilled in the art, for example, as taught in Greene, et al., Protective Groups

in Organic Synthesis, John Wiley and Sons, Third Edition, 2002. In certain embodiments,

alkyl may be optionally substituted by one or more fluro, chloro, bromo, iodo, hydroxy,
heterocyclic, heteroaryl, carboxy, alkoxy, nitro, NH,, N(alkyl),, NH(alkyl), alkoxycarbony], -
N(H or alkyl)C(O)(H or alkyl), -N(H or alkyl)C(O)N(H or alkyl),, -N(H or alkyl)C(O)O(H or
alkyl), -OC(O)N(H or alkyl),, -S(O),-(H or alkyl), -C(O)-N(H or alkyl),, cyano, alkenyl,
cycloalkyl, acyl, hydroxyalkyl, heterocyclic, heteroaryl, aryl, aminoalkyl, oxo, carboxyalkyl,
-C(0)-NHa, -C(O)-N(H)O(H or alkyl), -S(O),-NH, -S(O),-N(H or alkyl), and/or -S(O),-N(H
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sucmma,tayﬁteme;ﬂiwt% |ma»}qate mﬂlratet gﬂtrate rtalér@@sqspwrmte@etlmateyl
cetyl and
mn%#%%lony &%£]8%E %ﬁs?tolylsulfonyl The
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The term "al karyl," unl ess otherw se specified, refers

to an al kyl group as defend above |linked to the
wori0e0ed487 t hr ough an aryl group as defi ned aboREl/USX0D&068843

groups, such as acyl oxyal kyl, al koxyal kyl ,
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enhanced activity only at the site of the tumor. In some embodiments, the compounds are
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phosphoric acid, nitric acid, and the like), and salts

formed with organic acids such as acetic acid, oxalic
w@zGod/ood4dr t ari ¢ aci d, succinic acid, nmalic aciBCT/US2008/068843

ascorbic acid, benzoic acid, tannic acid, panoic

acid, alginic acid, polyglutam c acid,

napht hal enesul foni ¢ acid, naphthal enedi sul fonic acid,
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provi ded. Conpositions and nmethods conprising the

conpounds descri bed herein are useful for treating
woepopEshi ¢ pain, stroke, traumatic brain i njRECHUS2008/068843

epi | epsy, and other neurologic events or

neur odegeneration resulting from NVDA receptor

activation. In one enbodi nent, nethods are useful in
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amount of neuronal death associated with stroke and

head trauma. They may be gilven



chronically to individuals with epilepsy or who are at
risk for stroke or head trauma, preoperatively in

whp@hood43k heart/brain surgery, etc., in orderP@DUS2008/068843
| engt hen the wi ndow of opportunity for subsequent
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I'n pH by dm ni stering a conpound sel ect ed accor di ng
hena@rhape Qprane embedmort, tre trhwosicdelsrrchhad hereordiage canSieidub to a
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effect profile of conpounds can be deternined by any
matgrlh e¢h b@n@%«iﬂeﬂ@S parhofdee edaiiobigani n the art. I n one
en b\‘f'&/ﬂ%{@ﬁ@%@m}g& s dafRALETR Blant§ AL for HERS 3}3@@ E’Mt sufcfP
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R BT RGR oPRLESH I PR, O B LA,
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further enbodi nent xiolytic-1l.ike effect can be
sachi ATy G omatsna i braecavint Setl BRoD eis gk
flavloRin @), Wﬁeg&ﬂ%fl&h%&fhﬁt&bmﬁi@ra@h@g}e ft uagpdddnfam @2ddA®n to material of
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the ghoye yRega gy %ﬂleréﬁ‘é’ 5 by 9t bgﬁn&ﬁ@tl% Hatiee Byt %éanf gy
cortd@h varide oBEf Bt Sals WRcR MBSy AEBRAIAERS of S M6RQOBLIO For

functions and arousal can be neasured, for exanple by
exagiple, GOAtAG HPhgarchfller] rOrSF e ANt hr eshol d, ¢ hoi ce

r eafilel Bhpbldior it@ &¥s @hn QM INEYistelell oRIIPES 2 @JMQEﬂ%@Eﬁelixir
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o By PR L0 R MLl LA e 2108 e
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conmpound has a therapeutic index equal to or greater
than at least 2. In anot her13f3nbodi nment ,




the conpound is at least 10 tines nore selective for
bi nding to an NVMDA receptor than any other glutamate
WO 2epe@s’ | n certain enbodi nents, the conpounBCT/US2008/068843
activates hERG receptors at an IC50 at least 10 tines
the 1C50 of inhibition of an NVDA receptor at either
pH 6.9 or 7.6 or both. In certain embodinments, the
susPARRA YBEp A&fonY 8BS pREMEMOERioR nfa§ B8 PEPHISd b RdrRiRinkitkl ar
a adrenergic such as al adrenergic receptors at an
conppegudsarith waigt and other phegmaqqutiqalis accaptahlp BYgiriento nl hsfaquepys
B@}@%n rc@&ﬁ(ﬂﬁt%s Q(tcoﬁﬂn{ghtg Ehe%!es@n&nxghtlc?n rgg%onpa Iihter a‘ﬁa water,
speci fic enbodinments the ratio of bét ween
auxdiarigesndERE elcnee of the exapicritlsbeiess gsuepqnéme BEWGIS, C.8.,
B R L R S U S
hurﬁlhvmntﬁa@g wlyceah al(Ctmpmslqertelngl mmam omtdfespbstariqes: for hgjusting
thetpr n ﬁ'&%lt Uff goldlﬁgn trgte p%%%phl%ﬁ c1d soﬁigrlng)ihﬂ atre 2 l\jv’reglas rénxtures
of @vaniisl Imospheterboffetg emﬁ‘acaantso R.gr stlyﬂotbamgSO ﬁrrdaermnfrlli@#mal

t ti d i b
PrelAi e e R AR e e bR KGT Fn Sioete
neuhapapdrit€ epldd dimert ahe &enﬁonec&tcedaebyveanmhﬁe 11{ taé gemmad anr

) em ¢ adm ni strati 130 WD 2Q09 O
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Ehar maceuti cal |y acceptable salt, ester or prodru
Chl?fﬁ reararbospransHanty pch as GF G ArGRcadtar ehginoy- Ch’@??éb?%‘l‘r ons or
alte‘%&‘ié brBpellad® @uc‘ﬁ%m YRERcAboRONPOSIzY A QP HIES_ LY RHit@) Without
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wct A0S DSl SRR P o PG EATPAMRL  TeRR B AL hiElisgdin the
Schgring GpnpolatlblylntermamoydtPamTompématmﬁ‘bu POEATSO2t00225 pmlptshﬂw
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i.n.an effective e range
oer QTR cl ek oF b B Gl 8 e s BB RS IRERAE o
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i nertutpny BnreSHfP%P r'Sg OBP%GIE%{F et 11374 S?n?:%s or topica
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Watghir Hysstip splig soky tq ¢ RAVFRG sbyghls pelycerine, propylene

glybd1ePHBEY FhBekidMotvBn© X GhiHa 8BS a2tk WRAGs béhz NBcdhr FPmdtyl
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Sterotes); a glidant (such as colloidal silicon
di oxi de); a sweetening agent (such as sucrose or
WG awekesh); and/or a flavoring agent (such asPCT/US2008/068843
pepperm nt, nethyl salicylate, or orange flavoring).
When the dosage unit formis a capsule, it can
contain, in addition to material of the above type, a
| i cgiielo1e ENiEIBY or(cBMRR fBStopicdlabblica®bd dan bk Breﬁ%dj bi @(Fhventlonal
dosage unit fornms can contain various other naterials
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n I
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Exaparipou tidskening syt iedliidipeargivim, bsaswhx, asntbucguos f polycthylene,
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|
s RGN B oD IRLEAERS wif iy LR e o
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exaglrg) aépogggfe formﬁfs bgﬁ a/ﬁber{j:@r‘ep& re@%bfo@rﬁ%%lymg rap[rro%rlate 10p15?s) (fsuch as
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eliv nasa
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they jinqduged aterthe pontigpes. FHe cojpaipgids HEhsUHFOPHIANG 4P Beslimdns
mafRfial fRInt BF BRALELMEORALRRPLS 5 UEPerdSlifi8odrdddRk ARAEHROBEming the
HFC- 134A or HFC-227 with or wthout surfactants and
lipegamplalinsnsien dgi ng agents. Dry-powder inhal ers can al so
be used, either breath activated or delivered by air
Doflig gas pressure such as the dry-powder inhaler
dlsclosed |n the Schering Corporation Internatlona
Pat i cation. No. PCT/US92/ (05225, I she
Jan @g %{? I pnigieradfer aﬁ‘x‘? A FRE PRA II‘FVéad? ePPQﬁWed
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finely mlled powder in | arge aggregates either al one
or in conbination with some pharmaceutically
acceptable carrier e.qg. Ia%g?se; and nebul i zers.




Sol uti ons or suspensions used for parenteral,

i ntradermal , subcutaneous, or topical application can
W0 pbea3at | east sone of the foll ow ng conponeCik/ES2088/068843

sterile diluent (such as water for injection, saline

solution, fixed oils, polyethylene glycols, glycerine,

propyl ene glycol or other synthetic solvents);
em@J&i‘iﬂlQﬁ%@EdnﬁJouﬁ&ea% SIn(iBNERd A5 oREN AW d@sw@ﬂgl 106n B3 ment,
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acetates, crtrates or phosphates); and/or agents for
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filmof dried lipid on the surface of the container.

An aqueous sol ution of the conpound is then
WO paopoeli4eed i nto the container. The contai ner PGI/USNS/068843

swirled by hand to free lipid material fromthe sides

of the container and to disperse |lipid aggregates,

thereby formng the |iposomal suspension. Dosing The
spe@ﬂm@stagéiragﬁnei@ BRI St cBdRMtell OV er@inRUkldr@in€ B thé IndR/idRAT hd and

to alleviate the undesired synptons and the clinical
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con@;%@ltloﬁé ! Q&pﬂhﬁqﬂé dos%lgbera@m %%eﬁﬁ@ar@gﬁ@ngi ﬁ;r Cilnli freShot

han three tinmes In one 133 WO 2009
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%%{gewér%m%&aro@a}&@gmfcow hEHE Y ﬁ 28 is diagnosed
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adrfi8R&FHhPRANC PN Lan ARG 15 RROG diERith CasPirih 5@8})1&@%? e(flpﬁ@ﬁmol%) or
more particularly preferred dosage for the desired
anticpgyiant Bedicytian Gedtaring demsnget Oﬁﬁleﬁélﬂse@&gﬂrorphﬂ,npﬁ cal
phagﬁ%%%tag? ?c(;i@b %tarbglﬂg %f 'fhE 95'[1&3 Q%)rés%’anl‘ ?%prggthggj.h%lg 1st %n
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e et BIERT AT UL SEOURLASH gy o
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en about .20 and 300 / qr be e
200 S BR Aty e me P e i SRS T P R N e
Agé@its fetroReNAah012089. and 300 ng/ day, or between about
60 and 300 ng/day, or between about 70 and 300 ny/day,
or between about 80 and 300 ny/day, or between about
90 and 300 ng/day, or between about 100 and 300
ng/ day, or about 200 ng/day. In one enbodi nent, the
conmpounds are given in doses of between about
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| to about 5, about 5 to about 10, about 10 to about

25 or about 25 to about 50 ng/kg. Typical dosages for
W@ oppoei43appl i cation are those rangi ng from 0. BOIUS2908/068843

100% by wei ght of the active conpound. The

concentration of active conmpound in the drug

conposition wll depend on absorption, inactivation,

and excretion rates of theadpig as well as ot her

factors known to those of skilTl in the art. It is to

be t.hat do e val ue al so vary with tge
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or alternation, wth othef nmedications uE%mthe
t peatn®ht jor preyehtion-fedr opat hi ¢ (P& Bke
t mat | c—b»ral n ry, epilepsy, ot her

%Nielif ol ogi ¢ evéAls or heur odegener“%ﬂl on restilting from
NVMDA receptor activation. |In another enbodi nent, the

conpounds can be adm nistered in conj unctll on
(conbi nation or al te [ on) with other ynedi cati ons
used in treatlp yl axis of inflammatory

condi ti onsg; I c{ﬁ in errbodl nehts, the co iﬁyﬂoon
canE@reVg\?( al though in ot other nts the
on is not synergistic. Evl"? r eat ment
MePSHNan i schemi ¢! stroke, particularly V\,hen t he3 st roke
is diagnosed within 3 hours of the start of synptons,
i ncl ude thronbolytic, or clot-dissolving, medications
such as tissue plasm nogen activator (t:PA). O her
treatnments of an ischem c stroke involv cl
adm nistering to the patient an antipl atel et
medi cation (aspirin, clopidogrel, dipyri darm

anti coagul ant nedi cation (warfari @W Qt;ént on the

cause. Dextrorphan, a pharmacpl ogi c

met abolite of the cough, suppressant dexteonet horphan,

is an NMDA ant agoni sts *studied in human stroke

patients. Selfotel, a conpetitive NVDA antagoni st,

has al so been test ed in human patients, however it
Step r(®n d&}(ét Nm@ehcb)gbréf(&mppﬂd:riebyide W-Hhi - Nitrapdtred (6. 6 mmol) was
disfo?\; an ‘gs t hﬁ}fldrg\n sglgl\{l\/[gr geszcrrg %B%r (g?g?rarpglp%rag %dc}&a 10 the reaction.
Theofeaanmtrhﬁfuré\IWBAstrrﬁ:defbt o hoandtagan Itﬁﬁperﬁ@*elagdil(]&é)l—Glymdyl nosylate

o SHTERSE Mo J e RHRB  Beb B  S o

tenipBratudd) OQater (150 mL) was added and the solution was extracted with ethyl acetate.
(http://ww. enedi ci ne. cont neuro/topi c488. ht m Lutsep &

Cl ark "Neuroprotective
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Agents in Stroke", Apr. 30, 2004). 135 WO 2009/ 006437
PCT/ US2008/ 068843 EXAMPLES The fol |l owi ng exanpl es are
wpewooeaa’ to il lustrate the present invention BECTIUSR088/068843
not intended to limt the scope thereof Those skilled

inthe art will readily understand that kown
vari ations of the conditions and processes of the

Thd @ngwpmema%p&reatdvme @9%@&4% of®dl. Be rM4&RE W purified with
manuf act ur e desire npounds. The material s

colyrag ehrp@atog@ph tlfﬂ@g ﬁ%ﬂé‘aﬁt% rh@?sana 120:5Q) selvent srstra o givethe desired
prohﬁk‘?m THs {d}feahivk @ﬁ‘tﬁﬁfﬁ[eﬁ 'w1fh%‘¥§j @1}%1&/@%‘?&1@6 tBlebhe R isomer.

avai | abl e, or can Known nethodsS fromthe
known starting materlals by those skilled in the art.

g [ . .
S A P oy A PS5 P SRy - piroghepy et
(2.6 Teydt, dxdy -ang SplRI(Gien  hiSaijii)et pibt Glamasot fa@nmmade'oumal 6(12):2200-
220(45@'68(?); (na‘){ S’TF ﬂ]yl \g£14ht{ %f stﬂl%(n%)rhllier Gal)c gr R anhydrous THF was
hydmmoactyc} aphebiyit) prostih ane serhpoaar fde 3 lgomnﬁbel mchc@Jn. mﬁ'ﬂ‘lr\e was
B G e TR 7 i bl b e
Thd¥ori¥olahd wALERRIIN ak a 2rudé Bk tlre bf amino reduction compound i-2.

3-(4-Nitro-phenoxy)-2-(S)-propyl eneoxide (i-1).
4-Ni trophenol (6.6 mmol) was dissolved in 5 ni

SteﬁQthBQﬂ%eMsuf&@fahﬂde POy dest- ﬂl%Fygleﬁ'@@Q ik (Nas @@d@?mdyl -4-
o the reaction eact1 on was stirred

amipopfisgy! cglter (b mnddripe ldﬁﬁQJY@ ig 38 nl gpbyarqusiRYYY! apd SN dtigopropyl-
N-diR1EnilBRb Y PRSI a«&dgegdd%@ o oec T KA kffn 1§t1ﬂfnﬁtes m&hanesulfonyl

reactlon stirréed for 24 hours at roo enper at ure.
chlyiided 2. 6(muBOl) viay added daeietie 4n ﬂletrtp@tlgrommturg rat Qs After stirring over

B P4k O AOORLANEART, s v
magySOh suifdtceaalporporetdd. ﬂmereselgeh d]uag m?ﬁeqb uithf ﬂ@demddratography
usiI%g;_dl‘OtHg??)cgta < VeM[)@syg)? 12 ts%stglgl Y %lﬁg i esared g?odu@t -

i-1 This step can be substltuted vvlth (R) GIyC| dyI
Stelr)1 OS%{\II)f';It € tl\?—(ﬂ%—[éf—&,e4—§1fiu8090r]§l{ehyl)—piperazin—1—yl]—2—(5)—hydr0xy—pr0p0xy}—
phenyl)-methanesulfonamide (Compound 1). Compound i-3 (2.00 mmol) and N-(3,4-
Difluorophenyl)piperazine (2.00 mmol) were heated under reflux conditions in 20 ml ethanol
for 8 hours. Then solvent was evaporated and residue was purified with flash chromatography
using dichloromethane:methanol (90:10) solvent system to get compound 1. Compound 1

was dissolved in ethanol and bubbled HCI gas to get the HCI salt of the compound 1.

Step  (v). N-(4-{3-[2-(3,4-Dichloro-phenylamino)-ethylamino]-2-(S)-hydroxy-propoxy } -
phenyl)-methanesulfonamide (Compound 2). The epoxide (i-3, 1.58 mmol) was dissolved in
EtOH (20 ml), and then the 3,4-dicholoro-ethylene diamine (1.58 mmol) (preparation: Isabel
Perillo, M. Cristina Caterina, Julicta Lopez, Alejandra Salerno. Synthesis 2004, 6, 851-856)
was added and the solution refluxed for 16 hours. The solvent was evaporated and the
product purified with column chromatography using 10% MeOH/DCM + 1% NH4OH to give

compound 2.
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Step (ii).
(i-2). (S)-dycidyl

eur opi an j ourna

wei ght of starting material)

3- (4- Am no- phenoxy) - 2- (S) - pr opyl eneoxi de
-4-ni trophenyl
W0 2aby/0e6a8l7 5% Pd/ C(en) [ {Saji ki

ether (2.6 mol,

et all,

in 5 mM anhydrous THE was

hydr ogenat ed at anbi ent pressure and tenperature for 3

hour s.

The reaction m xture was

filtered by using

menbrane filter (13, 0.22 m and the filtrate was

The dolkavipg goBgoynds aere unthesTrrd  acsaisiiien

exafhpfds Y4Gq A1 xture of am no reduction conpound i-2. Step

(rin).

3- (4 nethansufonylanldo phenoxy) 2- (S) propyleneOX|de

\l =3y (S)y-Gycrdyt=4-—am
I -2) di €cOMPOUNDY 20 nl an
N, N-di i sopropyl - N-ethyl am

IUpIIEIIyI ether \4 4 IIHUI,

ny dr QURTEOANDAPYY SICAL DATA

ne (2.6 mmvl) was added at

OC. After stirring nu
chloride (2.6 nmol) s ad
reaction
the r _ \
lols gani ¢ phase dried

evaoorated The residue wa

m WH(A\ CC Aft
Psﬁie%fricted with

es met hanesul T onyl
e d- Brop, apig®rot el MBiperazin-1-yl]-2-

8‘5‘ -hyﬁlro J(ytﬂ‘rdp&g' } -Rq\él%ﬁ)-meﬁl:ldrg !Mfon amide
wat er ‘and washed w th
over nagnésiim*€hl fate and

purified mﬁth flash

I~

D

chronatography usi hy| acetate: DCM (30:70)
sol vent syst£p1 t he| Ri¥si ﬂ%@(ﬁpﬁdﬁ@WDPm%ﬂméﬁﬁﬁ(S
(I V) \& hydroxy-propoxy}-phenyl)-methanesulfonamide
N- (4- @ 4%4 f1 uor o- ppeny! ) - pi peyigaziotacky Y! 1 - 2- (S)
Mh¥d¢ propoxy} phenyl) nmet hanesul f onam de

{ Conrmound 1) Cornmouind i 21 (2 N0 )l and N (2 A

Di f | uor opheny! 5’5:'5;”* ne “QQ”W'{E;QL’@’ @'g b;;\; d

3 1 thydr

under reflux<woq§;$|o s in{20 ni ol 1 8ﬂy ’s,
Then so apor at el anamP%§ﬂﬁﬂ¥DWszﬁﬂﬁ??T@d
with fllagh chronmat ography | using MS:406.20183

dY<@fi"or onet hane: met hanol (

00: 10) sol vent systemto get

conmpound 1. Conpoung-.1°Hwa
bubbl ed HClOas tg t he

I~

5 di ssolved 1 n ethanol and

HCl salt of the conpound 1.
N-(4- {3-[4-(4-Hydroxy-pheny])-piperazin-1-y1]-2-

Step (v). Nj(44{

3-[ 2- % Brchi'oro- pheny| apiShojoetimphaibhvo]-nRthir@ulipmymide
[ab QAN oxy}- phenyl)-net hanesul f onam de (Conpound 2).
The epoxide (i-3, 1.58 mm|) was dissolved in FtCH
(20 n1) and then the B, 4-fdi chol oro-ethyl ene di am ne
(1.58 mol) (gor epag saled. 3. [Perphlidy§pipMzinGinSthna
Caterin dwyhvﬁgiLopez A ﬂgﬁd{[ @Izqsﬁap Syn )E (m%
2004,@@551 856) was addpd and T he sBIUtTon Teri uxed
f oS ours. The solvent

AﬂS evaporated and the

product purified w tt
MeOH DCM + 1% NHACHIt o
2009/ 006437 /068

[ US20
were s %sﬁglﬂ\ggcordlng
les 1 and 2. COWP

&OI u

N(4{

chromatography using 10%
ve conpound 2. 137 WO
B4 3N-UTHEHFaV B Ry “ednPdunds

t ydiohepr@b-o¢ediies hpfe@itondeide
OUND NAME AND PHYSI CAL DATA

(3 4-Di chl oro yl)t

J (S) - hydsoxy ny}

@&%NWSHN

| flos
Cl
3-[4
Cl
/

MeO,SHN

pi perazin-l-yl]-2- OOHTr-N
pheRyl p-Frihanesubianam.de

ethylamino)-propoxy]-phenyl } -methanesulfonamide
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Cl N-(4-{3-[4-(4-Chloro-phenyl)-piperazin-l-yl]-2-(S)-

O- ™Hr-

N- (4-{3-[ 4- phenyl
O .

M5: 406. 20183 MO2SHN OH OH r -

~~NJ propoxy} -phenyl)-nethanesul f onam de

N hydr oxy- propoxy}
WO pi9eigd437 met hanesul f onami de

/
N

N-(4-{3-[4- (4- Hydr oxy- pnenyl ) - Qi,per N
(S) - hydr oxy- pr opoxﬁ@fgny M {pg (ﬁzﬁyﬁ?% SY(MG Kmﬂugl)o
McO2SHNI OH F phenyl)ammo ethylammo) propoxy] phenyl}-
N- ( 4- 8- i dyl ) - pi perazi n- 1- ykhanulfoBmide~~ o~/ N
g,,eorgg - propoxy} - phenyl ) net hane sulf.@Rafdsge

MEO2SHN' v N OH r- N

N-(4-{3-[4-(4-Pyri <pi perazin-1 - g)

hydr oxy- pr op&xy} J- rretlﬁﬁ‘n{é [%ﬁl“f larpinbaY ) B emapiRy
OOHH Hl\% 2- (S) Hydmwr-oﬁf—p(r(ﬁe@hﬂmiy}ll)améthﬁl@sulfonamlde
et hyl no)™- p opoxy] pheny| }-net hanegylf@hasm de

Mo 138 WD 2009/ 006437

NJIA D droyenys_2_ (92

PCT/ US2008/ 068843 F

A AIFIIII‘\V‘I‘\ nFF b
h Ul 17T 1T U0 1 LI |||“ |

N-{412(S—Hydroxy c\
phenyl ) am no- et hyl 0)-p

met hanesul fma%%HN
N- (4-{3-[8-48, 4-Dichloro-p

ro ﬁdM{BWle[ﬁﬁ 4}-(llchlg0)phq1q|yl) allyl]-
VB! #ilifs } -1-58Airox ¥bpoxy)-phenyl]-
nenyl ) - al byhaelRQlsg OH H

SCl (S) - hydr oxy- propoky }
¥9KENY1) - met hanesul f onam de MS:501.13871
F
N-(4-{3-[3-(3,4-Difluoro-phenyl)-allylamino]-2-(S)-
OH F
OWH | hydroxy-propoxy}-phenyl)-methanesulfonamide
MS:413.58425
MeO,SHN

Example 3. 6-{3-[4-(4-Chloro-phenyD)-piperazin-1-yl]-2-(S)-hydroxy-propoxyv}-3H-

benzooxazol-2-one (Compound 3).

0 OH
O:< :©/

N

H

<

oo g
e

| NS: 440. 14017 RECIESHDS/068843
- pi perazin-1-yl]-2-(S)-hydroxy- OH N

Step (1). 6-(2-(S)-Oxiranylmethoxy)-3H-benzooxazol-2-one (ii-1). 5-hydroxy-benzoxazole

(310 mg) and cesium carbonate (780 mg) were combined in 6 mL of N,N-

dimethylformamide. The reaction was stirred for room temperature for 1 hour. (S)-glycidal

nosylate (520 mg) was added, and the reaction stiired at room temperature overnight. The

reaction was quenched with NH4Cl(aq) solution and extracted with ethyl acetate. The

organic layer was washed with NH4Cl(aq) and NaCl(aq) solutions, separated, and dried over
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MS: 446. 09479 MO2SHN Cl

N-[4-(3-{Butyl-[3-(3,4-dichloro-phenyl)-allyl]- OH C
W@ri0noog32- (S) - hydr oxy- propoxy) - phenyl ] - O-N PCT/US2008/068843

met hanesul f onam de Meo2SHN Ms: 501. 13871 F

N-(4-{3-[3-(3,4-Difluoro-phenyl)-allylamno]-2-(S)- OH

H F o~ N hydroxy- propoxy} -phenyl)-nethane sul fonam de

Na%@4§)’l-sFlﬁ§ﬂ&5andM‘598§HHn@ﬁ@W9§ Blidwed by abso t10n onto silica gel.
Chl or o- ghenyl &Per azin- 2-(S) - hydrox

Eluyowa{a o gthyl3ctateyaetbaek apdre é@WﬁntsymO\@l gaverds

mggfgl QFOQ, %(g\ghdA)HHCI OHr ON: H3 Step (i).
5 i ranyl met hoxy) - 3H benzooxazol -2-one (ii-1).

Steg(lg)y ér{éx{f} (whim&calmlya -PifeBE0- hrh-2athwdbetvurrorey beHat e
ben%lgcﬁn(g%ﬂ‘%l)_? S Fra&nn?ﬁfgﬁ '35}?30 ) gbhﬁloﬂtof %O Mg?lfepome g (1f1 ?’ in 10 mL of

reacti on was tirr
absplatppeireatiuvas aflded 31)0hmgnf 4-(@shlogdpheinydapiperaosy | Hmeol(uﬁczlowas
hea%&)to \9@%& %gg%gurs a’?lge 10r eag Eoo?e% a?df tlhg goqve% removna 1(1]11der
enperature overn Ion was que
vacNhlA.CIhm)ndﬂmwwpuuﬁe@bwccémhm altrbmatogwlapl’(y cetslnl;da gakmtrgtedlyl

Th [ I d t 1
oy SRR BB RY a0 MESeARE B i M SRR 0L 05 i
Dmﬁ%@ﬁ)ﬁ@? PO (d@%@o&mﬁas@{z) I&hﬂ&@ﬂ@ﬂ) 3. (‘tﬁl (bd, na; I3C68 (q, 1H,
| ven renov orption

1=882).i3¢4 (@115, Er4ita 6&4%21 H0§r€b8eﬂ-ﬁg/|5 Oﬁé@ dte/n n%%a%i <dd 1H,
J= 2|quXI=@H%? 643, 1ffleJ:M$ds¢>1y sgl{ \aemt{z)r e0PVRh HoARe 4421 (ADH,

ow, oily solid p (ii
=001z 34855 05D MR St R D OB M2 i HRIS Coled pt hy dir ox
czdﬂgmﬁ%y}m@'ﬁmeﬁ&ﬁ MQ'%%I one (Conpound 3). To a
sol ution of 30 epOX| (|| 1) in 10 nL of
absolute ethanol mas added 300 of

T e L T

andf th renoved upder
%0%21’6%% NAME AND PHYSICAL DATA

F
oH (\N /©iF 6-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(S)-
o o \)\/ N \) hydroxy-propoxy }-3H-benzooxazol-2-one

o=( MS: 406.15664

6-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-2-

o O\)\/N \) (8)-hydroxy-propoxy }-3H-benzooxazol-2-one
o=
N
H
OH (\ N /©/ 6-{3-[4-(4-Methyl-phenyl)-piperazin-1-yl]-2-(S)-
o e} \)\/ N \) hydroxy-propoxy }-3H-benzooxazol-2-one
o= MS: 384.19077
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vaccum The residue was purified by colum
chromat ography on silica gel using ethyl acetate as
WG l090437 Obt ai ned 240 ng of a |ight brown sol PCr/(82998/068843
yield). 1HNWR (d6- DVMSO, 400 MHz): 6 2.37 (dq, 2H,
J=6Hz, J=13Hz), 2.51 (m 4H), 3.02 (m 4H), 3.68 (q,
1H, J=8Hz), 3.84 (dd, 1H, J=4Hz, J=14Hz), 4.02 (bs,

TH), 5.07 (d, IH, XrSHz), p.61 (dd, IH,  J=ZHz,

J=9Hz), 6.73 (d, be2Hz), 6.91 (d, 2H, J=9Hz), 7.05
(d, 1H, J=8Hz), 7. (d, 2H, =9Hz) ., 9.43 (s, 1H):

(i 2) 106 (b2 47 TERU gt i 0
C20H 3771; Fpundydra@4rot@H73!-belexazol-2-one
f@F{o ] conpounds were synthesized according to the

procedufe in Exanple 3. COVPOUND NAME AND PHYSI CAL

DATA——FO4-JIN-a—F

6-{3-[4-(3,4-Difl uo F}Ienyl)-pi perazin-1-yl]-2-(S)- O
ON hydr oxy- g;‘opo XN beng 66Xz bthl@o-gpelam@o)=sthitamipo] 2-(S)-

'VS 406. ;13 NJ" CI OH N ' a@drbxyBropedy}-HAr-benzooxazol-2-one
Og& | ofo hen”1l - i eragin-I- 1 ?53781209
(S oxy- propoxy} - 3H bepzooxazol - 2- one N H

6- {'3-[ 4- (4- Met hyl - phenyl ) - pi perazin-1-yl]-2-(S) OH JN
"I:::) OO) NJ

- 3H benzooxazol 1

hdalol (domfdund 4).
-{3-12- ~Di chl or o- phenyl ) - et hyl am no] - 2 (S)- \~
O;, ,IN hydr OXYg.pr opoxy} 3H benzooxazol - One ON H

2 or
TBDMSO TBDMSO

iii-1

S T+

O AN O AN
HO/©/ TBDMSO/©/ iii-2

Step (i). 3-(4-tert-Butyldimethylsilyloxy-phenoxy)-2-(S)-propylencoxide (iii-1).  4-(tert-
Butyldimethylsiloxy)phenol (1.45 g, 6.25 mmol) in 5 ml anhydrous THF was added dropwise
to the suspension of NaH (0.158 g, 6.25 mmol) in 5§ ml THF. After stirring at room
temperature for 2 hours glycidyl nosylate (1.30 g, 5 mmol) and then 15-crown-5 (25 mol%)
were added to the reaction mixture. After stirring 24 hours reaction was poured to ice-water
and extracted with ethyl acetate. Organic phase was washed with water and brine, then dried
over sodium sulfate and evaporated. Product was purified by column chromatography using
EtOAc: Hexane (1:9) (yield: 1.06 g 76%). 'H-NMR (400MHz, CDCI3) & 0.17 (6H, s), 0.98
(9H, s), 2.75 (1H, dd, J= 2.4, 4.4 Hz), 2.89 (1H, q, J= 4.4Hz), 3.33-3.36 (1H, m), 3.90 (1H,
dd, /=5.6,10.8 Hz), 4.16 (1H, dd, J=3.6, 11.2 Hz), 6.69-6.81 (4H, m).
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Cl OH H HN

6-{3-[2-(4-Chl or o- phenyl am no) - et hyl am no]-2-(S)- 0 O
wa20vgdsoxy- pr opoxy} - 3H benzooxazol - 2- one O MEE/US2008/068843

378.12089 N H Exanpl e 4.

4-{3-[4-(3,4-D chl oro-phenyl ) - pi perazi n-1-y11-2-(S) - hy

dr oxy- propoxyl - phenol (Compound 4). OHi O'~10

TBDI\/BOTBDI\/ISO iii-12Ca Ca  iii OHrl~ NOHrl~ N O-N

HO TBDMSO 1% iii-2 4 ().

Steg. - (-t P PP E P pross: lpﬂzﬁd@yl}ydMQIOWbbWQOXY'
teﬂ%%)falgl%thgll ' éﬂaﬁé (11452§|t chﬁnpo@hﬁ y 19'1 IS—%El Qx)fﬂl{%&?n%d 1-(4-

]g anhy dr ous T was ad
chl@rpdmw Iepermnet Re08 asbmlb\ﬁereﬂlsmdwd(lo 51!518Et@H @dggﬂuxed for 90

mlr § hf(@)t&?\gggg ley@%rﬁdt oy g?{é‘{e?% %s ug’&g'l aﬁ%é'br Sithout

purtﬂ¢etln0n15 crowmn-5 (25 mol %9 were added to the reaction
m xture. After stirring 24 hours reaction was poured
to ice-water and extracted with ethyl acetate.

Stefor gahl C 4p{|‘38[9€{3 A3 civiars pdaein yd) - p1pemaneryl]az}(i$)bnydmey ptdpexy} -phenol
d d di | fat
ctife) 6 SiRamt R i Rt Syt R RS S CIERY g e
solftion9yas(added, dind kti2&d r 268Qurs. Kechiiad (VﬁlﬂﬂMTlZlQﬂl%Q‘l@ﬂd@ solution,
cxdal 0B} 100 puse wosdisdyepsn ;
xtyagie 2yth 3tO/E 1Qreppic phase yay dugd,gvensodiym pylfate ang eyappyated. Broduct
was purBR{ dég E0lumS c@OhdtblerapldusinkFE1OAG:MEH B)5H3) 1HANNMEA (400MHz,
ng, dd, J= 3.6, 11.2 Hz), 6.69-6.81 §4H, m. 141 WO
DMS$090)00 64872 PcPHusposd/ d48sua= B dfp) (179 (1H, dd, /= 4.0,6.0 Hz),
386§n{{ dtd =63, 4o. Eﬂ 1 06103 pheny | ny, RisBgIAZA, = Izrsyhb -6 HhYd, J=
F%/Z pr0£ﬁ enoxy- tert-butyl dinethyl silane
2.4(¢-8iHzp)6.7 Frzddnlf -4 @4 Hep 62801y, dd. Jmbt.)0-&H@), 1.2 41H, dd, J=
2.456% P[&f@'@@r@l/ﬂ{) 2' HRWB@?Iiﬁ cglgﬁ)latgd 3oomabg fo0RA.S

di'ssol’'ved ‘i n Et OH and refluxed for 90 m nutes.
Sol vent was evaporated and the material was used in

Thd ﬁ?g@ﬁgtc?@f)&ﬁ&%h@g thes dh({c'oﬁﬁ{g t0'Exa 1@@ (iii).

nv) plperazi -yl]1-2-(S)-hy

dr oxy- pr enoI Coprpound 4). Corrpound iii-2
was di sgméé%ﬁb“ 5 i THE and FAME ANREPIINS IC AMDIERA

solution was added, and stirred for 2 hours ()mnr‘hpd

i H Cl
wi t h ammoni um chl sol ution,
4-{3- [4 (3,4-Dichloro-phenyl)-piperazin-1-y1]-2-
OH N cl
o\)\/N\) (S)-hydroxy-propoxy} -phenol
/©/ MS:397.10811

F
/©i 4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(5)-
OH hN F
O\)\/N \) hydroxy-propoxy } -phenol

MS:365.16672

F
/©[ 4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-
OH hN F

(R)-hydroxy-propoxy }-phenol

Qo\\\\.«K/N\) MS: 365.16657
HO
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extracted with

wa@2i0ngo@d! urm chr omat ogr aphy usi ng Et QAc: MeOH FOBUSH008/068843

Et OAc. Organi ¢ phase was dried over
sodi um sul fate and evaporated. Product was purified

1H NMR (400MHz, DMBO-d6) 6 2.36-2.61 (6H, m), 3.11
Hz), 3.76 (1H, dd, J= 4.0, 6.0 Hz),
386(1H, dd, J= 4.4, 10.0 Hz), 3.91-3.95 (1H, m), 4.85

(4H, t, J= 4.8

(1IH, d, J= 4.8 Hz) .66 ([LH, dd, J= Z. 4, 6.8 Hz),
6.75 (1H dd, J= 2 6 8 HZ) {3- [ﬁa(églauo(o]ﬂﬁlmyg-glperalm 12_511]4(3)
6.8 Hz), 2.4, 6.8 Hz) P g}H, s) .

f ol ng conp

Beanpl e 4. COVPOUND NAME A

ounds were s

7031£(T
HRz/iag —cal cuI at ed

S, 14088 i
ynt hesi zed l‘é%%’%ﬁo%g to
ND PHYSI CAL DATA (I

4-1{3-14-(3,4-Di chi gea-phen

~N aci (S)- hydroxy poxy

4 f3 [ 4- (304- fNuo!o-:hen
ijpropoxy}

4- -(3,4-Difl uoro-phen
rfC*™ N\ F (R)-hydroxy-pr

yT ) -pi perazin-1 -yl |-2-
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phenol %é@%@ fé%%liheno&o
y|) - pi per aZ¥#i2 72414 - 2- OH
ppoxy}-phenol O f N Ms:

365. 16657 HO
F 4-{3-[4-(4- F
O~ Nhydro

I

142 09/
henyl

ro oxy{ phen
t hyl - phen

006437 PCT7 US2008/ 068843/
- Pispeadduyt-ghenyl) bip@az(nS)i]-2-(S)-

oot R

MS:343.2009

OH r/\N
o AN
ST

4-{3-[4-(4-Cyano-phenyl)-piperazin-1-yl]-2-(S5)-
hydroxy-propoxy } -phenol
MS:354.18073

4-{3-[4-(4-Bromo-phenyl)-piperazin-1-yl1]-2-(5)-
hydroxy-propoxy } -phenol
MS:407.09663

4-{3-[4-(4-Hydroxy-phenyl)-piperazin-1-yl]-2-(5)-
hydroxy-propoxy } -phenol
MS:345.18061

OMe

4-{3-[4-(4-Methoxy-phenyl)-piperazin-1-yl]-2-(S)-
hydroxy-propoxy } -phenol
MS:359.19608

Q
:

HO

gy
X
g
7

4-{3-[4-(4-Trifluoromethyl-phenyl)-piperazin-1-yl]-
2-(8)-hydroxy-propoxy}-phenol
MS:397.17327
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4-{3-[4- (4- Met hyl - phenyl ) - pi perazin-1-yl]-2-(S)- r-1 N
wWhwpooo43pr opoxy{ - phenol Ms: 343. 20093 HO Na EINI/US2008/068843

4-{3-[4- (4-Cyano-phenyl ) - pi perazin-1-yl]-2-(S)-

hydr oxy- propoxy{ - phenol Ms:354.18073 HO Cr / Br

4-{3-[ 4- (4-Brono- phenyl ) -pi perazin-1-yl]-2-(S)- O/ N

Rydr oXy- pr opoxy{ - pheng ~407.09663 HO 7 / OH
h | )t pi perazin-1-yl]-2-(S)-
O~/ ~N hydr oxy- pr .@ phepol 4 (MB:(3ABhhBaBRiHOV-2S)-
OVe 4-{3- - {:4\ : xy-phenyl) - pi p&aBZipRApdsyYbreno?- (S) -
&Y opoxy{ - phepol  Ms: 359,49608,,,HO / /

Hé- [4-(4-Trifluoronethylphenyl)-piperazin-1-yl]-
0O/ N2 _ () hyvudr Aavvy nr nnavif nhonnl N Q2Q7 17297 LN
J T N Z \\J} ||y\.|| U\ T FH\JI\ HIICII\JI Wi, JJT1T . LT I941 LI\
4-{3-[4-(2,4-Difluoro-phenyl)-piperazin-1-yl]-2-(5)-
OH (\N
O\)\/N \) £ hydroxy-propoxy } -phenol

Q MS:365.16651
HO

Q 4-{3-[4-(2-Fluoro-phenyl)-piperazin-1-y1]-2-(S)-
OH (\ N
J\/ J hydroxy-propoxy } -phenol

O
/©/ MS:347.17595
HO

/Q 4-{3-[4-(2-Chloro-phenyl)-piperazin-1-yl1]-2-(5)-
OH h N
J\/ \) hydroxy-propoxy } -phenol

MS: 363.14695

Q

HO

K\ /Q 4-{3-[4-(2-Chloro-phenyl)-piperazin-1-yl1]-2-(5)-
OH N
\)\/N \) hydroxy-propoxy } -phenol

MS:343.20108

Q

HO

/Q 4-{3-[4-(2-Cyano-phenyl)-piperazin-1-yl]-2-(S5)-
OH (\ N
\)\/ \) hydroxy-propoxy } -phenol

MS:354.18070

Q

HO

/© 4-{3-[4-Phenyl-piperazin-1-yl]-2-(5)-hydroxy-
OH (\ N
O\)\/N \) propoxy }-phenol

MS:329.18547

Q

HO

/O\ 4-{3-[4-(3-Fluoro-phenyl)-piperazin-1-y1]-2-(S5)-
OH hN F
O\)\/N J hydroxy-propoxy } -phenol

MS:347.17608

Q

HO
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bhenol I\/Bl‘éﬁ@yé ﬂ'.)8 HO/
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perazin-1-yl]-2-(S)-

O-/ N J CN hydr oxy poxy}
4-{3-[ 4- Phenyl - gngsn-l-
N propox IN : 329.

AT

phenol Ms: 354.18070 HO /
Y4-13-[263(0Ekhy highelty D iperazBi=t -yl 2~(S)-
18547 '_leloxy-propoxy} -phenol

MS:343.20109

4-{3-[4-(3-Trifluoromethyl-phenyl)-piperazin-1-yl]-

OH
O\)\/ N : 2-(8)-hydroxy-propoxy}-phenol
/©/ MS:397.17269
HO
OH . .
H 4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-
O\)\/ N Cl
/O/ \/\@ hydroxy-propoxy } -phenol
HO Cl MS:357.10159
H/ 4-(3-{Butyl-[2-(3,4-dichloro-phenyl)-ethyl]-
OH
O\)\/ N ol amino }-2-(5)-hydroxy-propoxy)-phenol
/©/ \/\C[ MS:413.12769
HO Cl
F OH

N\/\@[CI
cl

HO

4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-
hydroxy-propoxy } -3-fluoro-phenol
MS:375.03418

F. O\)\/N Cl

4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-
hydroxy-propoxy }-2-fluoro-phenol
MS:375.03409

OH
OH

o LN
AT

1-[2-(S)-Hydroxy-3-(4-hydroxy-phenoxy)-propyl]-
4-phenyl-piperidin-4-ol
MS:344.18509
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OH~N~F
4-{3-[4-(3-Fl uoro-phenyl)-piperazin-1-yl]-2-(S)-
Whywpo0643pr opoxy} - phenol  Ms: 347. 17608 HO 144PANDUS2008/068843
2009/ 006437 PCT/ US2008/ 068843 / OH ~N C
4-{3-[4-(3-Chl oro-phenyl)-piperazin-1-yl]-2-(S)- O-~N
hydroxy propoxy} phenol VB! 363 14741 HO Cr
4(_ X

4-{3-[4+ (3-Trifl uoromet hyl - phenyl)-pi perazin-1-yl]-

2- s KeXY- pt opoxy} - phenol Cﬂ\/ N s :397.17269 HO
/ Br BOC
H@- {3 2- (3, 4- Di chl or o- ph thyl am no]-2-(S)- O-~N

Cl hydroxy-propoxy } -phenol HO C C i357. 10159
4- (3-{Butyl -[2-(3, 4-di chl dr-b-phenyl)-ethyl]- O4 ON Cl
amno }-2-(S)- hydroxy pr opoxy) - phenol :413.12769
HOC / Cd FOHH

4-{3-[2-(3,4-D chl oro-phenyl)-ethylam noy-2-(S)- 0 N
Cl hydroxy- propoxy}-3-fluoro phenol Ho / C

M5: 375. 03418 CH H

4-{3-[2-(3, 4-Di chl oro- phenyl ) - et hyla nS)BOCF(]\I
Cl  hydroxy-propoxy}-2-fl éqr Ner C
MS: 375. 03409

iv-2

H iii, iv

Step (1). [4-(3-Bromo-propoxy)-phenyl]-carbamic acid tert-butyl ester (iv-1). To a solution
of 2.1¢g of 4-t-butylcarbonylamino-phenol in 20 mL of acetonitrile was added 3.25g of cesium
carbonate. The reaction was stirred for one hour, and then 1.5 mL of 1,3-dibromopropane
was added and the reaction stirred for 20 hours. The reaction was then quenched with
NH4Cl(aq.) solution. The mixture was extracted with ethyl acetate and washed with
NH4Cl(aq.) and NaCl(aq.) solutions. The organic layer was separated and dried over
NaySO4(s). Filtration and solvent removal gave a light brown oily solid. Hexanes were
added and the resulting solids filtered and washed with Hexanes three times. Drying gave

2.4g of an off-white solid.

Step (ii). (4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-propoxy } -phenyl)-carbamic acid
tert-butyl ester (iv-2). To 305 mg of 4-(3,4Difluoro-phenyl)-piperazine and 335 mg of
compound iv-1 was added 5 mL of acetonitrile. The reaction was heated to 65°C overnight.
The reaction was cooled, and then extracted with ethyl acetate. The organic layers were

washed with NaHCOs3(aq.) twice, and the organic layers separated and dried over NaySOy(s).
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/ ON 4-phenyl - pi peridin-4-ol ©M5:344.18509 HO/ 145
WHD20088006437 PCT/ US2008/ 068843 Exanpl e 5a.PCT/US2008/068843

(4-{3-f4-(3,4-Difluoro-phenyl)-pi perazin-1-yll-prop

oxy}-phenyl)-urea (Conmpound 5). H M i H BOC Br

N'BOC JCr HO" Oii iv-1 H N~~rNBOC F N ~O-

Fllt\zaﬁbh: ahd/sofventehlobal gh¥e anl\lli Mb@n sohdF Ditlitibh '(Vltﬁ)he)gmgs fifpkaBibh,

i ).. [4-(3-Brono-pr opoxy yl ] -carbamic acid
andy gshing mltiﬁlheé@@%gave ot mg of whae §<81dl£tVr%9n Mfn/p): 43 Qf+H):;
HRﬁg.ﬂBQ&Wr@gﬁgng?%U%@lem' in 20 nL of acetonitrile
. 25¢

was added cesium carbonate. The reacti on was
stirred for one hour, and then 1.5 nL of

: t
s S RIBBIO2AE 85, BUURLLAN 4 AR NGt
of tNAM@b{catic 901C$whmdd@<hand'lfh@rea¢t'wnu\rae stiveesl ferxg hawes. €lcheniNaHCO;5(s)
Waﬁ\%‘%}lq( uftd ?ﬁe%t Eblfl oSt ngd?'he en wa eI was a%l(g %qhg regcnuon mlxtiure Oand the

organi c ayer was sep
reagtival vehis Iemtdacwdemh dlbi]%@ﬁéthane aﬁd wiashaet] mﬁh w(ﬁ,(ﬂq\bemce The

orgh Nt AR R resBlb ) REOES Past o RN gy G

rembivéduridex-aieesm t mhﬁesﬂmenie& uséX itioneg B3t without any purification.

Step (iv). (4-{3-[4-(3,4-Difluoro-phenyl)-piperazin- 1-yl]-propoxy } -phenyl)-urea (Compound
5). The aniline from the previous step was dissolved in 10 mL of N,N-dimethyl formamide.
Next, 1 mL of trimethylsilyl isocyanate was added, and the reaction was stirred at room
temperature overnight. The reaction was then quenched with NaHCOs(aq.) solution. The
reaction was extracted with ethyl acetate and washed with NaHCO;(aq.) solution twice. The
organic layer was separated and dried over Na,SOy(s). Filtration and solvent removal gave a
brown solid. Filtration over a plug of silica gel with ethyl acetate/methanol (4:1) was
followed by solvent removal. Trituration of the resulting solids with ethyl ether and filtration
gave 98 mg of an off-white solid. MS (m/z): 391 (M+H); HRMS: calcd. for C,0H»5F2N4O5:
391.19456, Found: 391.19184.

The following compounds were synthesized according to the methods and variation s of

described for Example 5.

COMPOUND NAME AND PHYSICAL DATA

F
ﬁ N /@iF (4-{2-[4-(3,4-Difluoro-phenyl)-piperazin-1-
OJL/N Imethyl]-allyloxy} -phenyl)-urea
o /©/ \) y yl]-allyloxy} -phenyl)
N

MS: 403.19326
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2

chloro-phenyl-piperazine in 10mL of ethanol was added 0.95 g of the S-epoxide. The

solution was heated for 18 hours at 70°C. The reaction was cooled, and extracted with

dichloromethane. The organic layers were washed twice with NaHCOzs(aq.) solution. The

organic layers were separated, and then dried over Na,SOu(s). Filtration and solvent removal

gave an oily residue. Next, ethyl ether was triturated in and the resulting solids filtered and
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WO 2009/ 006437 PCT/ US2008/ 068843 F N O
(4-{3-[4-(4-Fluoro phenyl)-piperazin-1l-yl]- ON propoxy

w0 200pheag! ) -urea ~ MS: 373. 20319 H2N-N H F  ~PER/US2008/068843
-Et hyl -3-(4-{3-[4-(4-fluoro-phenyl)-piperazin-l- ON O
yl]-propoxy}-phenyl)-urea N'N CCFYHHF "I I O
(4-{3-[4-(4-Fluoro phenyl)-piperazin-l-yl]- N ONJ

driddl QY- 14VRRY bibe@dind 8sthSouds b Movestigr 'H NBIR (400 MH
388, 20251 I\Ibbp hsoudtt Fik Dol ( -

CDCH){ 364 (4, (‘W—)dﬁ@)@b Qb{ﬁrgﬁﬂ O AHPSFIRA M AL HH 12 (10, 218), 4H§ (ﬂliﬂolH)
6. 8?>< 4 EH&P%M? 7. (ﬁf@@)ﬁ = H@&é‘ 8, 21% 2H; I @I&)' m;r%i\l( o
HRMS @./@-92\1]36@ T’t}yem‘ptlcal fOI' C19H2304N3C1 392 13716

Step (iii). Silyl ether formation p-chlorophenyl-piperazine. To a solution of 1.2g of alcohol
i-2 in dichloromethane was added 600mg of #-butyldimethylsilyl chloride, ImL of
diisopropylethyl amine, and 600mg of 4-N,N-dimethylaminopyridine. The reaction was
stirred for 1 day, then 150mg of #-butyldimethylsilyl chloride was added. Stirring for a third
day was followed by addition of a third alloquat of 150 mg of #-butyldimethylsilyl chloride.
Stirring for an additional day was followed by solvent removal and absorption onto silica gel.
The residue was filtered with a 3:1-Hexane-ethyl acetate mixture and the solvent was
removed under vacuum. 1.1g of a yellow, oily solid was obtained. 'H NMR(CDCls): & 0.08
(s, 3H), 0.11 (s, 3H), 0.88 (s, 9H), 2.52 (m, 2H), 2.65 (m, 4H), 3.13 (t, 4H, J=4Hz), 3.98 (dd,
1H, J=7Hz, J=9Hz), 4.16 (m, 1H), 4.22 (dd, 1H, J=3Hz, J=9Hz), 6.81 (d, 2H, J=9Hz), 6.96
(d, 2H, J=9Hz), 7.18 (d, 2H, J=9Hz), 8.18 (d, 2H, J=9Hz); MS (m/z): 506 (M+H); HRMS:
Calcd. for CysH37CIN3O4Si: 506.22419; Found: 506.22577.

Step (iv). Nitro group reduction. To a solution of 25mg of silyl ether i-3 in 6 mL of N,N-
dimethylformamide was added 1g of tin(IT)chloride hydrate. The reaction was heated to 65°C
for 20 hours. The reaction was cooled and quenched by pouring over NaHCOs(aq.) solution.
The mixture bubbled and was allowed to subside. Ethyl acetate was added, and the materials
filtered through celite. The organic layer was extracted with NaHCO?3(aq.) solution. The
aqueous layers were re-extracted with ethyl acetate and the organic layers were combined and
dried over sodium sulfate. Filtration, solvent removal, and column chromatography gave

210mg of a clear oil. Repetition with 450mg of nitro compound i-3 gave 290mg of aniline.

Step (v). Urea formation. To a solution of 500mg of aniline in 6 mL of N,N-dimethyl
formamide was added 1 mL of trimethylsilyl isocyanate. The reaction was stirred for 2 days.
An additional 0.5 mL of trimethylsilyl isocyanate was added and followed by stirring for 2
more days. The reaction was extracted with ethyl acetate, and washed with NaHCO3(aq.)
solution. The organic layer was separated and dried over Na,SOy(s). Filtration, solvent

removal, and column chromatography gave 410mg of a waxy, white solid. 1H NMR(d’-
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chr omat ogr aphy gave 210nmg of a clear oil. Repetition
with 450ng of nitro conpound i-3 gave 290ngy of
aniline. Step (v). Urea formation. To a solution of
500ng of aniline in 6 nL of N, N-dinethyl formam de
was added 1 nL of trimethylsilyl isocyanate. The
reaction was stirred for 2 days. An additional 0.5 nL
of trinethylsilyl isocyanate was added and fol | owed by
stirring for 2
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nore days. The reaction was extracted with ethyl
acetate, and washed with NaHCO3(aqg.) solution. The

Wo@r@and@3l ayer was separated and dried over NaRXSIU$HP8$/068843

Filtration, solvent renoval, and col um
chr omat ogr aphy gave 4 10ng of a waxy, white solid. 1H
NVR(d6 149 WD 2009/ 006437 PCT/ U82008/ 068843 DWVSO): 6

Exéhn . is of - zined; 39 (M

J=7Hz, J= I(}Iz) 3j98.(dd, 1H, J=3Hz, J=l OHz), 4.08 (m
1H), 5.69 (s, 2H), 6.76 (d, 2H, J=9Hz)e+ 6.89 (d, 2H,

J=9 7.18 '(d, 2 ﬂf@e 7.23 (dS~2H- mlz
8.2 W, 1H) . Step ( silylation. 400 )kwyl

ether i-5 was dissolved in 10 nL of t et rahydrofur an.
Next, 2 nmL of a vetrabutylanmoni um fl uoride dol ution
(1M in THF, Adrich) was added. The reactign was
stirred overpight, and then saturated NHACL( q )

sol ution added. The mxture was diluted wth

etthyl acetate, and the resul t| ng solids filtered. The
osblicds~were washed Whtbe et hyl ab and

et hylhd( (t‘mtl nes JI_ Dryi ng gave of

an of f-whi t'€ powder. 1H NMR (@6 "BMBO) : 2.42 (m H2I—|)
2.54 (m 4H), 3.08 (t,/ 4H, J=4Hz), 3.77 (dd, 1H,
J=6Hz, J=9Hz), 3.89  (m 2H), 4.85 (d, 1H JESHz), 5.68
(s, 2H), 6.78 (d,"ZH, J=9Hz), 6.89 (d, 2H,| J=9Hz),
7.18 (d, 2H, J=9Mz), 7.23 (d, 2H, J=9Hz), 8| 27 (s,
1H; Ms (mz) 405 (M+H), 407 (Mt2+H); HRMS: cal cd

f orw H26N40 35C1: 405.16934; obseryed: 405.16872.
The ne sul fonate salt was f d by taki ng 70ng

3 J"i
of the f bsg iid mX|ng|n5rTgo t%*luene
0 e

sul fonic aC| y £ The ni xture was 4i Mated h o5
nmL tetrahydrofuran gnd~3 nL et hanol and heat e Hé&@;
until all solids had dissolved. The m xture was

I d d
Ste 2 lgljtj'%arﬁtano?(l) _%dr{)%g)hgﬁg)ﬁ%gal Ir gv\rrg\éet ougt ngvgf u:rjcr)nom
To & evip@matfu P2 orf 4dederaknifinuing 00 Tt eofitesbl driofugansao b5 Gswas
fidt . i I I h o
aidifF5G e bR TR 59y EhORAS, AJREh MIF R iz
for 6d6uRIMBIY) sol@ioR Svaf s9ol8HY rodtn Beperaturd laihd thdn O hmof 2hnol and
3.22 2 3 .2 3,79 2 3. 87

10 sﬁlcég(lﬂgve'(_%e}ddi%%eér%ﬁ}o%%?s %gﬁe’g a;sl_fog%l t?rggérafp_be’ov%r_{l%t. The
soleaf szH,emdvc&le)ier vac@@n. Tid, soRdd, wele8irdd with £ 8: 1 (ntix tuzdhf

d1c€lgronf ne a ‘ n?ls(égb_qu;) 8%%@17‘[1@39'%&& dk'ggghssolvedS the solugonsxgas

G B R o o 8
oun
dlC@@‘Pﬁ@%@%@%@é%@d ﬂ@(%‘ﬂ? wers diltcrgd ﬁ%@%ﬁ d with mca(%or@t hane

thr%ﬁéﬁe{@x{rh@ﬁgﬂﬁﬂlg ﬁh@@w% R AL EBhe rEddt%h gavid@s MBI £ HIGhd white
powder (100% yield). ZH NMR (d°-DMSO): & 5.62 (s, 2H), 6.58 (d, 2H, J=9 Hz), 7.1 (d, 2H,

J=9 Hz), 8.12 (s, 1H), 8.91 (s, IH); MS: 187 (M+Cl); HRMS: 187.02821.

Step (ii). Preparation of (R)-1-(4-(3-chloro-2-hydroxypropoxy)phenyl)urea. (T. Fujioka et
al. Chem. Pharm. Bull. 44(8), 1996, 1596-1598.)
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V OHOcl\/OLO/ OV >110" ~aN/O\ | O yl Il HN ~

NHZ H~ NHZ H NH2 Vii vi R RI\ RZN1 OHR2/ N
W@e09/006437 O aN NHZ N H H NHZ Step (i). Prepar ae¢OHS2908/068843

1- (4- hydr oxyphenyl )urea. To a solution of 10.92 g of

4- hydroxy-aniline in 100 nL of tetrahydrofuran at 65C

was added 20 nL of trinethylsilyl isocyanate (85%

To @Js&iﬁﬁ&Nf 1,500 16 ﬁin&ﬂlés?’ Bf Mashy e BEEndlurbPfa 10701 oﬁmQQw& and

he sol uti on was coo to roomtenperature, and then

10 m@@f iiate Fraetddah B nnef trle&ygla@fnestllpwd et mhef R)added.

e ﬁhﬁoﬁﬁﬁﬁt 'Tﬁ@ re‘ﬁ@ﬁ)n%a's ﬁlBﬁggéﬁEOJs oﬁﬂ‘&a@ IREL R Wt temperature for 20
overnlg sol vent Wwas renoved under vacuum The

housg| ngewém‘eweﬁ dilyteddvithy 0nmb off watedndtegirectagfwith 5 X 100 mL portions
f, I

of QIR THIeIPERIR ISV FREPL i AR: el g b PRahdag) Sffions

Thfaorgdlm@ vofre siphiiatcd agddriedTiver SabOgmt Riarstionemd veldeni naberval gave

an di il r%éaldu 1cf1 ]'yvaf %sgrbag Blﬁngthtc@ RSB (f dﬁgerg%q%?wast tﬂ?rhsslllrt])gected to

or ome
puriflehéen Uyl crasiasnn chirenates apltyiwith asgrhdmiﬁ baved en b B@N0.dmiieare ofhe

dlC@‘g%%%lih%Q %a%w} ?I&-ggﬁ%éé))%mﬁl r%ne\é\galn(: SThgﬁﬂV\%o%s éf’ént?rgst
corﬂb&ﬁedHZl)i xhe-éoﬂzelﬁtdemaddd undez Qaddmin, The 1Rukigg pithsothwQ;]dr(ea under

; (9% .. HRVE: 187, 02821, St ep6]S
Vacpp@rs%lglg? i g% gof fluffy whlte solid (66% yield). 'H NMR: (d"-DMSO): § 3.62 (dd,
1H(JBISH% JH«H(IZ% 33*711 elﬁorf?-Jhyﬁg ?fnymzq @%@’(hpi}@ U¥BI)I%5Y ©86 (th, T1H), 5.49

(d, 1@9%“5&1598 6? (818111) W3 824081, dodaa7. ?"dF‘/ 219325@@%6@8453 IHRM 279

MEe YIROR. £ o152 g (10 nmoles) of
( ?4 hydr oxyphenyl )urea in 10 nL of nethanol and 10 nL

of wat er was added 0.5 nL of triethylamne, followed

R I
step il depiich L5y SR B BB EREN DB 1O o
Follmvmgmhu esact fiheedneax thiedhenamtoroiér| Uﬁkgi (M ImlnolEQ offil-(&f
I d {
R Bhor RS AT B A b e B e P et Tl
solidn hdNe@ifemad )1ads1dd>n1|i'cald HSMR TiEMS rspainh cstheeR )ecnsstpmicat ed
and dried over Na2SO4(s). Filtration and sol vent

renoval gave an oily residue, which was absorbed onto
Step (iv). Q8)- 0&4-(oxihe-2 GletRoxINB A Surska $ T L HigiokSeilaf. e Cheml Riarm. Bull.

44(8), 1996, 1596-1598.) To a solution of 1.62 g of the (R)-chlorohydrin (3) in 70 mL of
isopropanol and 10 mL of water at 0°C was added a solution of 2 g of KOH dissolved in 12
mL of water. The reaction was stirred for 2 hours at 0°C, during which time a white
precipitate formed. After 2.5 hours, 100 mL of ethyl acetate was added and the reaction was
allowed to warm to room temperature. The organic layer was washed with NaCl (aq.)
solution. The aqueous layer was extracted with 4 X 100 mL of ethyl acetate, and the organic
layers were combined and dried over Na,SOy(s). Filtration and solvent removal gave a white
residue. Ethyl ether was added and the solids were filtered and washed with ethyl ether three
times. Drying gave 1.23 g of a white, fluffy solid (89% yield). 'H NMR (d°-DMSO): & 2.65
(dd, 1H, J=3Hz, J=5Hz), 2.79 (t, 1H, J=5Hz), 3.25 (m, 1H), 3.71 (dd, 1H, J=7Hz, J=12Hz),
4.2 (dd, 1H, J=3Hz, J=12Hz), 5.7 (s, 2H), 6.79 (d, 2H, J=9Hz), 7.25 (d, 2H, J=9Hz), 8.3 (s,
1H); MS: 243 (M+Cl); HRMS: 243.05458.
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purification by columm chromatography with a gradi ant
based on a 90:10:1 m xture of
waelzehbardnet hane: met hanol : NHAOH and di chl or omreR¢iEL£2008/068843
The fractions of interest were conbined and the
sol vent renoved under vacuum The resulting pink solid
was dried under vacuumto give 1.62 g of fluffy white
solid (66%yield). 1H NVR (d6-DVsO): 6 3.62 (dd, 1H,
J=6Hz, J= 11Hz) 3.71 (dd, 1H, J=SHz, J=11Hz), 3.86 (d,
SteBH’) GROGHAY( Oxga@%ymthompheryl)wa (d, 1H, J=6Hz), 5.69

U51(1§ the%ﬁ)le plgcgd%réaq f012tﬁb (S‘a E%’rﬁ%meg 1 %ﬁ/é(oq the?"%hé%g%mﬂl gave 1.11g

(93t/q ylg‘al}l) ofph@ﬁgp(gqlqlecﬂq a(ﬂ‘uffy, whlte sohd This compound had 1dentlcal H NMR
and’(:l@?i 3t 4 d3afilepr 0- 2- hydr oxypr opoxy) phenyl ) ur ea.
'om ng the exact procedure of the R-enantioner,
1.52 g (10 nnnles) of 1-(4- hydroxyphenyl)urea and 8
gave 1.39 g (57% vyield) of
Speiw}ﬁc ef(elgﬁﬁzlwsgmﬁ SFOQSI%IS onpound had identical 1HNWR
and M5 spectra to the (R)-enantioner. Step (iv).
(S)-1-(4-(oxiran- | met hoxy) phenyl )urea. (T. Fujioka
et al. Chem PharBuII 44(8), 1996, 1596-1598.) To
a solution of 1.63 gwffﬁth& (R)-chlorohydrin (3) in 70
nL of 1sopropanol a cf~vat er at 0C was added
a solution of 2 g of KCH diss;u\n 12 nL of water.
The reaction was stirred for 2 Houffs ™t OC, during
which tinme a white precipitate formed. After 2.5
hours, 100 nL of ethyl acetate was added and the
(59!19@:(21119@}034\@5 (4@11&1191@@&4291 l/\@l);}b;Fof)@(yﬁph@ﬁS}Uu@éﬁp@IﬁIx‘ﬂI@of 0h@ of

ganl o yer was ql solution. The
0%14 é@aganr%xlé&etm@@p@%w%% A hg AFHV- mhexy 100er#AinCo N 1Ry of

abRGIIRtHanol 3N htd1& B7E&NIE 20 hRY $hSrH&IE vl BRI IAE BnPdRE resulting
dried over Na2SO4(s). Filtration and sol vent renoval

pregiaiae goligptied by fitmtpy ykhe splidghpyerewadied thaee terievthathinelhand
dne%lo'o' 198 g"éﬁ i ke c&ﬁﬁ&ﬁild %9 otﬂ@ﬁ‘qg@% é"ﬂﬁfgr @ﬁl% %x)%&hs%s ogﬁlﬁrﬁ:ﬁ. 'H

|mes Dryli ng gave 1. of a whi sol i
NMFBGBADNISOH P 2. 3ﬁ€k1¢>IN/H (%ZDNE@{Z) 8.4 (B51H ), ads (mH}H)JLS:QW, 4H,

i=s} i 0 gy, F9uiz) 350, 11ty AR YR i hsa o ih 698 5.6

(s, T1%), 62BiYt, 118, J?—QH(zplmzlcu, 2B 7), 73R4I, 0H, J=8HZ), I30Kiz PH, B-88z),

124 Bapobbis)Bach eSS ol f 5 B30 20 e

1000Rpeak-atcdcOMpbdsitan; etantiv®iimoxw)qanginyl ) urea. Using the
sane procedure as for the (S)-enantioner, 1.39 g of
the S-chlorohydrin gave 1.11g (93%yield) of the
R- epoxi de as a fdy , white solid. This conmpound had

i dentical 1H NWR n as the S-enantioner. Specific
exenpl ary synt heses tept (vi): NOH N-,,~O01C \
NANH2 CT\EN\/\/O o
(S)-1-(4-(2-hydroxy-3-(4-phenyl hrl,&.zNiHZn-l-yI ) pr opoxy)

phenyl )urea. A mxture of 0.1 g of H

(S)-1-(4-(oxiran-2-yl met hoxy) phenyl )urea, 0.14 g of

N- phenyl - pi perazi ne, and 6 niL of
1-(4-((S)-3-((S)-4-(4-chlorophenyl)-2-methylpiperazin-1-yl)-2-hydroxypropoxy)phenyl) urea.

A solution of 0.5 mmol of the (S)-epoxide and 0.6 mmol (3S)-1-(4-chlorophenyl)-3-
methylpiperazine in 5 ml ethanol was refluxed for overnight. The solvent was evaporated and

product was purified with the column chromatography using
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abosol ute et hanol was heated to 70C for 20 hrs. The
reacti on was cooled, and the resulting precipitate
waeolveeed by filtration. The solids were washeCdI/US208%068843
times with ethanol, and dried. 0.126 g of the title
conmpound was obtained as a fluffy white powder was
obtained. 1H NWR (d6-DVSO): 6 2.36 (dd, 1H, J=6Hz,
dicHofbaidmane: Aiethéndi M, O (90:20%2. At 1tk lumd: PR ad Erystéitized with ethyl
J=SHz), 3.78 (dd, 1H, J=6Hz, J=9Hz), 3.89 (m 1H),
accierg gy 0. Hi9)g (S3%gvieldl, HINMRIAEQMHz, §6-EMSQ) 5 181 (3Hpd. 73 6.0
Hz)gb;mjd'l{, drgHz9 6, 18.818,)( 83431 (§1=‘r,9mj"é)7,8-2589§§HS 918, 26 (11, d, J =
=8Hz), 7.16 (t, 2H, J=8Hz), 7.24 & 2H, J= Hzg,
11.8H27, 3.88 HH; J w2372, 3 Ka-BYyY (HIRVD: 3 OB SeRV@l; m), 4.84, (1H, d, J =

. i JHRLE: ~111002% 0 hbHiON; _
2 S R P B PR M R TS P Rt 72
Hz) 7(24-@RS).--B= O(Shl2)4 324 (EH) Or MiShdhy (NI=H); iR M$+ il péseidi HPLC=

ol-Y|).- 2- hydr oxy 0 henyl) urea. A solution of
o0 P T G ana 0-6 rmo
(35)-1-(4-chl orophenyl)-3- nethyl pi perazine in 5 ni
et hanol was refluxed for overnight. The sol vent was
evaporated and product was purified with the colum

chr omat ogr aphy wsi g, 153 WO 2009/ 006437

PCT/ US2008/ 06880 or omet hane: met hanol : NHACH

(90:10:1). After thé coldm®it was crystallized with

ethyl acetate to give _.Niﬁgvé’ ield). iHNW

(400 Mz, d6-DVBSO: 6 1:01 (3H, tiﬂ\ gz.o Hz), 2.16

(1H, dd, J= 5.6, 12.8 Hz), 2.34-2.5 F H m,

2.78-2.89 (2H, m, 2.99 (1H, d, J= 11.6 Hz), 3.38

(2H, d, J=11.2 Hz), 3.75-3.79 (1H m, 3.88-3.92 (2H,
1-(49(S)-3-(89;4-(@1dH] orehhedyd)-2-methyhiprgzith 1-§1- - Ridroxypropéxysptnyl)
ure%.%&so &:[io%]of; O.%@%loll_%éty? ?S)gefgm%l%!ﬁ%d (g(? m‘]\ljnoé 85@5%_&51:012]‘@%0%}36@1)—3—
meth¥idipesiyine MBS AL &h4{nvl-ps rdfRik&GEovkhdglit84Be dglvdiPli@s evddofated and

pro@&%k ,\IZ%{E'% at pu7riﬁ7edm n'wi{het erHlé on ctollurrrr?ri a~ch'¥|0r%_t|ogrgll)¥iy’ ; using

dicHlofofre(Haf): m3thd{ AN OGN 0.5, ofthee Ml chhudmne tvay i tplBE @zl iftr ethyl
wckidlohiy DU S0 SORVAPRGIY o sl 8 0 0. 0
Hz), 3By (11, (¢¥; gklacy, apheny)| 2.4@2._5%@@.@3(@1&, ldags + B.85131 Hz), 2.78
et hanol was refl uxed overnlght. he sol vent was
(IFeyapordtiéd: Aldi(IHhrodact? WHs hpiutd PHed: 4 BH Hre3 881 g 1H. m),
3.86 b AMAL PYaPhy ) USINAH, d, J = 4.4 Hz), 5.71 (2H, s), 6.82 (2H, d, J = 8.8 Hz),
6.91 (2H, d, J= 8.8 Hz), 7.20 (2H, d, /= 8.8 Hz), 7.27 (2H, d, J = 8.8 Hz), 8.29 (1H, s); MS:

419 (M+H); HRMS=419.18437; HPLC= 95% peak area at 7.6 min. retention time.

(8)-1-(4-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-hydroxypropoxy)phenyl)urea. A
solution of 0.106 g of (S)-epoxide, 0.135 g of N-(3,4-difluorophenyl)-piperazine and 6 mL of
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di chl or onet hane: net hanol : NHAOH (90: 10: 1). After the
colum it was crystallized with ethyl acetate to give
W@20990@37147% yield). 1H NVR (400 MHz, d6- DVSQICBUI20085068843

(3H, d, J =6.0 Hz), 2.37 (1H, dd, J= 4.8, 13.2 Hz),
2.46-2.53 (2H, m, 2.71 (1H, dd, J= 6.8, 13.2 Hz),
2.78
absgl%{sé’oettha}lglgw% l:ﬂéated?at%Qdﬂr dg A5k %}acﬁoﬁ%g&%@ed\]a‘rﬁ tﬁé’l@ultmg
preelmqlte Elterg Th@r?gflq,qzvyere B(ash(gd (Vg]q ethgl}ol agd ngl(eﬂ]q% thgee tgnes each.
qﬁn%ggab'éb 12 ngfQJWh(tg k!»hdd 1H%¢M§)(@5 Ibkq)soe IzH%)() dl 21, Jd7Hz]T B18),

248 WHD. 0\ Fesm A5 A0S AH PTG, 540 ek i, B (m@H) 3.91

() ST P AL TR G S R I TE R P . e g

7.19 Gruestyidt, d’ptﬁ@z)) PhBnyl JH et z)AS.26 6L UL fMS g7 OVH.I:HB Hjﬂ‘(ﬁ
als. | o
a0 R oo okiond, 8% 1L min rentiontme ¢ L 164 o

2009/ 006437 PCT/ U82008/ 068843 absol ute et hanol was
heated at 70C for hours. The reacti on was cool ed,
and the resulti ngeC| pitate filtered. The solids
were washed with ol Jangh et hyl ether three tines
each. Drying gave 0. gt&/g‘ te,solid. 1H NMR
(d6-DMSO): 2.36 (dd, 1H, J=7Hz, 3)&2%, 2.45 (m
1H), 2.53 (m 4H), 3.06 (m 4H), 3.¥7" 1H, J=6Hz,
J=9Hz), 3.88 (m 1H), 3.91 (m 1H), 4.83 (d, 1H,
J=4Hz), 5.67 (s, 2H), 6.67 (m 1H), 6.78 (d, 2H,
S)J:\’Qf(l; X4- (égﬂg{rééﬁhylﬂﬂ‘ﬁerazmzl—}EDQ(—WNXBIpm%M )p‘heh%éa, AY sod@tion of
0. 1ﬁs?f (gspexidepilée of eb@% Hioxphgiydlapipgrazme; apd %mlr%@@ﬁ%qlms
hea&édq@ 70°C oM XdursN The sélh@oﬂ%"c‘%oled to room temperature The sohds were
(4-(4-fl uorophenyl perazin - 2- hydr
ﬁlte;;zcy WWW?M tylrlge tmes, aAnd; driqek Cgﬁe pfl 64 goﬁqwéltqﬁowder IH
NM@%W&DS’% 2.5 (1:1& 1€H 9Leh¥, (14r3fliz54 QWF{HF 'i‘M# bR éﬁleﬁﬁ)z BI¥8 (¢, 4H,

of ethanol 'was heat ed
J= 5‘1’1% 3s76I (d‘ﬂ i 16t vk, J:t?(IﬂZéd §Bd d)H}n3t9érﬁpjleHéL 61’8é (d, e = 5HZ) 5.68

[ i bt gt [ 4t
(s 7} 3R AIRAE ) (i, RNy W PRl SRR Sory 527 s
THRIVES: 385 -(BIvB0) HRMIS2 3861 (782, HPI;: 99 2BHreak red BtHz;') mirR reghtion
m 1H), 2.55 (m 4H), 3.02 (t, 4H, J=SHz), 3.77 (dd,
H, J=6Hz, J=9Hz), 3.88 (m 1H), 3.92 (m 1H), 4.84
(d, 1H, J=SHz), 5.68 (s, 2H), 6.78 (d, 2H, J=9Hz),
6.89 (m 2H), 6,99 (t, 2H, J=8Hz), 7.23 (d, 2H,
J=9Hz), 8.27 (s, NB: 389. (I\/H—|) HRVS:
389.19782; HPLC:. 95 /‘qako,area at 6.5 mn. retention

time. MO N AP
@x

tim

(5)-1-(4-(2-hydroxy-3-(4-(4-methoxyphenyl)piperazin-1-yl)propoxy)phenyl)urea. A solution
of 0.11 g of (S)-epoxide, 0.155 g of N-(4-methoxyphenyl)-piperazine, and 6 mL of ethanol
was heated to 70°C for 20 hours. The solution was cooled to room temperature. The solids
were filtered, washed with ethanol three times, and dried. Gave 0.18 g of a white powder.

"H NMR (d®-DMSO): & 2.36 (dd, 1H, J=7Hz, J=13Hz), 2.45 (m, 1H), 2.55 (m, 4H), 2.96 (4,
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I NOH N/, /O0/ O \ NANH2
(S)-1-(4-(2-hydroxy-3-(4-(4-nmet hoxyphenyl) pi per azi n- 1-
W@ kgopoapdxy) phenyl Jurea. A solution of 0.11 gP@¥/US2008/068843
(S)-epoxide, 0.155 g of
N- (4- met hoxyphenyl ) - pi perazi ne, and 6 nL of ethanol
was heated to 70C for 20 hours. The sol ution was
4Hq@H%h%@ggﬁmﬁﬁmwn@ywmzﬁ@ﬁﬁgsﬂﬁ1M@wmkwlﬁy$%(d
washed with et’hanol three tines, ed.
1HgJ=§Hzla SRR dHp St 4HH6r%&/r@ (%&9173@)7 236(6122%61 ?H@) 8174(8
1HY MSH01 FFLaF RM§ 4b3 20881 Hrl) %%gemefa‘t‘%z nin96 (1,
155 WD 2009/°006437 PCT/ USZOO8/ 068843 4H, J=5Hz), 3.64
(s, 3H), 377 (dd, 1H, J=6Hz, J=9Hz), 3.87 (m 1H),

3.93 (m 1H), 4. , 1H, J=5Hz), 5.68 (s, 2H), 6.78
(m 4H), 6.83 (d, J Hz), 7.23 (d, 2H, J=9Hz),

8.27 (s, 1H); ME: HPH HRVE: 401, 21861 HPLC:
99% peak area at 6.2 J\ﬂ/ d,,; ~O 10 NANH2

H
(S')-1- (4- (3-(4- (4- et hyl phenyl ) pi perazi A-1-yl ) - 2- hydr o
xypropoxy) phenyl )urea. A soI ution of 0.08 g of

(r88 epoxi de, 0.12 g of N-(4-ethyl phenyl)-pi perazine,
($)drd-(3 (41‘(_4 ohy kgD Riperazie -hydoxequpé&x)e@na urgg oS slation of

0.0g% eOIPEs:SgI ?/OXJJ]@ 18 %l olinNI @%&1‘[@1&@?9 b%grahﬂe R@ S} gfpol%gcﬁ&tg b&anol

ent 'was renove cuum and t resi due
wersibjted stdfo€ dord0lhanms. The sirton graa pbgfedon roam teuTtparagJed: Tiet h
B
s111@(ge\]/wrth a Ki&hm)vcahqthahehichlmdndmwnel myeitragolUNHLEH @adounggamm

N d
Cogﬂnathon%_%e f?aﬁ 1%%5 %aoqveilgfemfvg %Zﬁ \gv (gby]%n% unger chucl}:ﬂ gaVe
0. 0%4—% &t; a2w'5§14e_ s(&_ﬁlg ktfm%ﬂg(gcﬂibmsci) 4Hi, oglggﬂzj—gﬂli) 'Q736gd<g ?}Hllg% Hz,
= ) =1 , . , . , ,
=) 3440i) B2 (redi Do (gt tbg =) %&%ﬂz%ﬁwe s e
3. 8%&1 }}B%l@:) %171@14 éﬁ(gd 21, J=~§H9)H§)67 (s7 212[? 6(7@ (3 2, JJ%E)Z(L?J@Q (d,
2H,1J(7@5J@b89|k (G Rdal =9, i (én;'% |JrﬂsOPb?t) 87268(S nlnPH MBSt $eD; -

HRW @‘9@ 93@6215131':@900%%%@19&& rg’entﬁ)ﬁ té?e’ at H’S n71n6]’§lenklntaf[3 9

Found
formula+0.25 HZO theory C, 65 57 H 763 N 13 9 Found C 65. 58 H 751 N 13.98.

(5)-1-(4-(3-(4-(4-propylphenyl)piperazin-1-yl)-2-hydroxypropoxy)phenyl)urea. A solution
of 0.11 g of (S)-epoxide, 0.154 g of N-(4-propylphenyl)-piperazine, and 6 mL of ethanol was
heated to 70°C for 20 hours. The solution was cooled to room temperature. The solids were
filtered, washed with ethanol three times, and dried. Gave 0.094 g of a white powder. 'H
NMR (d°-DMSO):  0.83 (t, 3H, J=7Hz), 1.49 (hextet, 2H, J=7Hz), 2.38 (m, 3H), 2.54 (m,
4H), 3.03 (t, 4H, J=5Hz), 3.77 (dd, 1H, J=6Hz, J=9Hz), 3.89 (m, 1H), 3.92 (m, 1H), 4.83 (d,
1H, J=SHz), 5.68 (s, 2H), 6.78 (d, 2H, J=9Hz), 6.8 (d, 2H, J=8Hz), 6.98 (d, 2H, J=8Hz), 7.24
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N N H2
(S)-1-(4-(3-(4-(4-propyl phenyl) pi perazi n-1-yl)-2-hydro
wOopEeopasy) phenyl )urea. A solution of 0.11 g BET/US2008/068843
(S)-epoxide, 0.154 g of N-(4-propyl phenyl)-pi perazi ne,
and 6 nL of ethanol was heated to 70C for 20 hours.
The sol ution was cooled to roomtenperature. The
«, §1ql Jarjgzw@rze é fiih.tnes eﬁa agr VSt M 3etshenelpridibes peak area at
times, rled Gave 094 g of a white powder. 1H
86%%@@%@): 6 0.83 (t, 3H, J=7Hz), 1.49 (hextet,
2H, J=7Hz), 2.38 (m 3H) 254(m 4H), 3.03 (t, 4H,
J=SHz), 3.77 (dd 1H, J=6 J=9Hz), 3.89 (m 1H),
3.92 (m 1H), 4.83 (d, 1H I SHz), 5.68 (s, 2H), 6.78
(d, 2H, J=9Hz) ,2H J=8Hz), 6.98 (d, 2H,
J=8Hz), 7.24 156 06437 PCT/ US2008/ 068843 (d,

2H, J=9Hz), 8.27 (s, MBH 413 (M+H); HRVE:
413. 25406; HPLC. 99% pe “afed’ 806 mn. retention
time. NOH N-, O/ O \ NANH2 -

(S')-1-(4-(3- (4 (4-1i sopropyl - phenyl')pl pera2|n 1-yl)-2-
hydr oxypr opoxy) phenyl )urea. A solution of 0.08 g of
(S{193=(&10b1d-depropy - pBeny Dpiperazin-1-y1)-2-hydroxypropoxy)phenyljurea. A

Ry N _
sorfn b b B8RP R BP S Lo BRLEP Moy B e g an ik of
abssloteuthianol was heatwll ag @0°Cofor Hotmurs ditp evlation eas cobled mndovmnt
temcpgliatu IT% rﬂl‘éﬁplv&t& t“(])aé ré/n?q%flé(lil g}ﬁd a{f]%(fjcufu‘nqeanréﬁﬁe re§ ﬁue sugjectectl % co umn
chrainatbgraplonet diaa et \xziut}nm&olnlomteh]amf dmhtomjm]hanblhﬂéfﬂ-dnol NH,OH

The fract re conbi

0:.1 t
0t {0 &5 R st S5 ol Yy PR R F 2L v
Eth@lljdﬁéi* wa@ adld’ee tcsmb k6lls andlthtp ayreiicdf w:hshar ®ih cthasdied three

. Wth h t ot d then_ d 0, 04
timiyy 1 iy eSO s e S ot B R 1 A06R Ko Mo ©
DNEM?C% 1‘13(ci16ﬂ11J=(7@|iz) @%6 (AHHZ)#L?Z 53@3@}1,2 4%5& %7%4 (m 4H),

ul nt,

2.74 g (H, 3= U@Z)(?t% @H J-SIL&))3 B(d?l?lfé Esltf6H2.Lll|=1 88 (m 1H)

( 3 = h | =]
930010+ PR sy oRF Ay AR Gy A sen
722H, 251,-81%21)2) 8.27 (24 H)dYIS2H3 (JHEBIZHRMS: 218.75 53, HHLC: NBY% peak

a a
area} ét?a er% %5‘%1% é?e%?e%tal EIIE}}’%S lr%g?/& aq% 96 I{Ie’faSZatN
13. Sraq@om;d CO§6%}96 82K\, 13.4882, N, 13.58; Found, C 66. 98,
H 7.82, N, 13.48. OH N~ ~OIO \ N NH2
(S)-1-(4-(3-(4-(4-cycl opropyl phenyl ) pi perazi n-1-yl) - 2-
hydr oxypr opoxy) ptenyl )urea. A solution of 0.1 g of
(S) - epoxi de, O.
N- (4- cycl opropyl ph
absol ute et hanol were
solution was cooled to

| perazine, and 6 nmL of
ea eo?“atO 70C for 20 hours. The
Lr\cf%“)m’\/ \@\ o

N NH
H 2

(8)-1-(4-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-hydroxypropoxy)phenyl)urea. A
solution of 0.1 g of (S)-epoxide, 0.15 g of N-(4-cyclopropylphenyl)-piperazine, and 6 mL of
absolute ethanol were heated at 70°C for 20 hours. The solution was cooled to room
temperature. The solvent was removed under vacuum, and the residue subjected to column

chromatography on silica gel with a dichloromethane/dichloromethane: methanol:NH,OH
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tenperature. The solvent was renoved under vacuum and

the resi due subjected to columm chromat ography on
wa20008s482l W th a di chl or onet hane/ di chl or onet PEEFIES2008/068843

met hanol : NHAOH 157 WD 2009/ 006437 PCT/ US2008/ 068843

(90:10:1) gradiant. The fractions were conbi ned and

the sol vent renoved under vacuum Ethanol was added

(90t10: 1t) lgfsadﬁﬁ{ I70hs fRBEbnt ReYe d&ﬁfbﬁleﬁ hhd B @@lvenwesﬁt%d u\ﬁdehvacuum

et hanol three tines, and then dried . g
Ethgpq! pias adslorl ¢ hesolisbaad therwereii iR wshel msegwnoethoeeslmes and
theé 13&{ ty '_?63? of a‘lvﬁ‘ltgléahd }_ﬁgs%b{amfgzﬁ)[ NMR (§6 bK@ggﬂﬁ 0.5 %ﬁ%ﬁ 2H,

J=431zD D.4 (., 28, 1. THBKE M), 2B.57ad, (18 J=6HH, J JliHlZ'IZZ 45#1111(}1&)) 2.54 (m,

anf Bt P L. B £l 248 s oy SBIBL BB

IH2H5HAR9I68 )5, 2H), 87783((:, 4H 1L H)3R (MEH, 448H A, I\Ziﬂ-]) (d, HRNBOHz), 8.27 (s,

4 ;o HPEC: 1009 retention
s TP B S BRI RRE BNl vl by it 0B e
Ele?ieglaﬁan(agrsi(s:l:mmsﬁ CG7. 8 H27.37 W, 13, 636F0u|hld @%754 H, 7.36, N, 13.54.

S)-1-(4-(3

-(4- (4-isobutyl phenyl) pi perazi n-1-yl)-2-hydr oxypr opoxy
(S))l hQBL){i IMfs%tylpﬁenyl)ﬂierm\l -yIN- Z\Hj?droxypropoxy) henyl%urea

FS 1-(4-(3-(4-(2-napht hyl) pi perazin-1- yls3 ydr oxypr

opoxy) phenyl )urea. A solution of 0.11 g of

(S)-epoxide, O. /*Igo N- ( 2- napht hyl ) - pi per azi ne, and

6 nL of ethanol * S d to 70C for 20 hours. The

sol uti on was cool ed to%mg er ature The solids

were filtered, washed tT\/\f ree tines, and

dri ed. Gave0197gof a white pawds HNI\/R(d6-

DMSO): 6 2.39 (dd, 1H, J=7Hz, 312H2*) 249(m 1H),

261(m4|—|) 379(dd 1HJ6I—Iz J|C]—|z)39(m

nl 86 (d, 1H, J=SHz), 5.68 s, 2H) ,
(S)é (§é3-64&(2 Q’c}g hygglpﬁljazm 17}/1)_—[2[ hYQjOX}?F?poﬁ\QQhﬁ’yl)ur?a S?IH{mn of
0.1 Ebf (S§-eBdxidd10. 1350 of K-Bhabith eraﬁn@%n&émL@ethah@wa@%éated

&ﬁ)lf (3 EI \V/S¥ 42?:};2233(2 é| C,ﬁb_% 9 % peak area at 7.
to G f0fr2@théW§ i Bhe yoluien waspealgdrtp goaay ISP YC s%tShlefé@éer@ Blrtered
washt§ Rflt(l %{h'aﬁol tﬂ}leeQi'llnesNandeer OGa\\e (Hd(7 é\Hza white powder. H NMR (d°-

(R)-1- (4- (3-(4-(4- et hyl phenyl ) pi perazin-1-yl)-2-hydro
DM@@r@@é%@%hﬁn&ﬂ{uﬂeﬁHA 349 (o, 16, 2.0f (n0 41, 3y7%fd, 1H, J=6Hz,

R e e

7.1 PEINBSEQ0B), 068 §h34H e 7 3d il 3Ke 769 eatiexd’.at (s7 0K); MS: 430

e g B 8 B kPP Rl GReiet 841 000 WEPRSHAca

with ethanol three tinmes

Specific exemplary syntheses for step (vii):

(R)-1-(4-(3-(4-(4-methylphenyl)piperazin-1-yl)-2-hydroxypropoxy)phenyl)urea. A solution
of 0.11 g of (R)-epoxide, 0.13 g of N-(4-methylphenyl)-piperazine, and 5 mL of absolute
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and dried. Gave 0.157g of a white solid. MNzz: NOH N
,JO 10O \ NANH2

W@ R)09/006487 ( 3- (4- (4- et hyl phenyl ) pi perazi n- 1-yl ) PRF 20081668843
ypr opoxy) phenyl )urea. A solution of 0.11 g of
(S)-epoxide, 0.15 g of N (4-ethyl phenyl)-piperazine,
and 5 nL of absolute ethanol were heated at 70C for

cthafdl ReMMSated RtE 0O B QHurVEBh CBRKBA whPcdoRAMD Irc%ﬁpt%ﬁl@&ruﬁlﬁe The
The solids were filtered, washed w th ethanol and

solgiomyyas &tprs. ifhf‘r@éd% Werevaghedhvithianelghigatiecn. 19 of a
andWi'l1 eEleG§QJ,0 957 Jrla white doiid® 1 O\ NANH2
1-(4-(3 (g4 4-1 sopropyl phenyl ) pi perazi n-1-yl)-2-hy
droxypropoxy) phenyl)urea A solution of 0.11 g of
(S)-epoxide, O. 6 Of N-(4-ethyl phenyl) - pi perazi ne,
and 5 nL of ab;swo\li‘\et hanol were heated at 70C for
30 hours. The sol ut onN/V\Ep gol ed to room
tenperature. The resul Nn tds~ere filtered,
washed wi th ethanol and ethyl et t)hree times each.
Dryi ng gave 0.094g of a white SO||dH 1%9 WO
2009/ 006437 PCT/ US2008/ 068843 Exanples 6, 7, and 8.
N-f 2- (3, 4-Di chl oro- phenyl am no) - et hyl | - 3- (4-
(R)mewuhanesukihopydndpiperaphany)-2-hpdropypdsiary PRenyGorp.oardlution of

0.1 Db (5 SRS 08 it NP R persria ond 5 bt pahesdyle Fnol

werMegled £1GoTP B0 hdlrs. Bk olNtion was cooled to room temperature. The solids

3, 4-di chl or ophenyl ) oxoi m dazol i din-1
Werf)fﬁﬁet?ﬂywéwéwlv sthapof ﬁ%ﬁ%é@ﬂ@@%ﬁ? daes eachnpbiingesy 0-1oofr
white @qgOMe H2N H2N 1 i, iii O iv~O0OR MO SHN2 2

(R=M)
Ol S
T,

(R)-1-(4-(3-(4-(4-isopropylphenyl)piperazin-1-yl)-2-hydroxypropoxy)phenyl)urea. A
solution of 0.11 g of (S)-epoxide, 0.175 g of N-(4-ethylphenyl)-piperazine, and 5 mL of
absolute ethanol were heated at 70°C for 30 hours. The solution was cooled to room
temperature. The resulting solids were filtered, washed with ethanol and ethyl ether three

times each. Drying gave 0.094g of a white solid.
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v-3 (RRHH OH _/NC HM®SHNC 6 VH H,,/N/

A M®2SHNv \CQ 7NViI MESHNNO_ \/ G 8dd
W®EL@p/0¢a4y7 Met hyl 3- (4- am nophenyl ) propanoat e (RELYS2008/068843

Thi onyl chloride (14.6 m, 200 mmol, 3.3 equiv) was

added dropw se to a solution of dry nethanol (60 m,

1453 mol, 24 equiv) at -10 C. After stirring for 10

ExAthpidé €37, ard §ANANI(RADIENY - PHAPRRRL S -cRy1d3(40. 0 g, 61
nmol ) vvals added to girve a yellow suspenS| on The

methgnegulfgpylamino-phenyhrprapipgamide fdompeund| 63, ) _ hloro-
phdiR 2R ih §PRENIZHF-pr IR -HIRIY )tdlé'lgalﬁ%l%daﬁﬁdé/\(%%mnound 7), and N-

concent rat ed [0 gl ve a yel ow Sol'l d lne SOl I d Wwas

(ng_lﬁlédungtsge sal t 160 V\D 2009/ 006437 PCT/ U82008/ 068843
'd fully. Solid sodium bi carbonate was added to

give pH 8. The | ayers were separated and the organics
were washed with brine (ag.). The resultlng sol ution

was dried over S, filtered,

and con entrated to
give a ye et (%9—6—@—»98%
CDC13)H (d, J=8.3 Hz, 2H), B (a1

"87 (s, 3H), 3.59 (bs, NH, 2H), 2.85 (t,
Hz 2H) 2.58 (t, J=8.3 Hz, 2H). 13C NWR (300
CDC13) 173. 8, 144.9, 130.7, 129.3, 115.5, 51.

36.4, 30.4. MS. (ESI) m z=180.102 (MtH). Step i | ).
Met hyl 3-(4-(net hyl sul f onahi do) phenyl ) pr oR
(v-2). The ester (7/38 g, 41.2 mo i ssolved in

pyridine (17.0 m, gexcess). After Ef"i?)éslHl\‘ng t o2

nmet hanesul fonyl chloride (4.55 m, 57.7 mol R 4

equi v) was added dr opw ge. The react| on was warned to
room t enper ang st @ Overni ght. The reaction
was quengt ith wAter arg C| uted with DCM The

| ayers were separateed and the organics ver e washed
with brine. The resulting

H
SN cl
H
MeO,SHN cl
7

8 Q

Cl

Step (i) Methyl 3-(4-aminophenyl)propanoate (v-1). Thionyl chloride (14.6 ml, 200 mmol,
3.3 equiv) was added dropwise to a solution of dry methanol (60 ml, 1453 mmol, 24 equiv) at
-10° C. After stirring for 10 minutes, 3-(4-aminophenyl)propanoic acid (10.0 g, 61 mmol)
was added to give a yellow suspension. The solution stirred for 1 hour and was slowly
warmed to room temperature. The resulting solution was concentrated to give a yellow solid.

The solid was suspended in ethyl acetate, and NaHCO3 (aq.) was added until the salt
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sol ution was concentrated to give a red solid. The
crude material was purified using silica gel
w@bnoosesdyr aphy (1 Et OAc/ 1 Hexanes) to give a RE/U£2008/068843
solid (87%. 1H NVR (CDC13, 400 WMHz) 7.20 (d, J=8.6
Hz, 2H), 7.15 (d, J=8.6 Hz, 2H), 6.45 (bs, NH, 1H),
3.68 (s, 3H), 3.00 (s, 3H), 2.94 (t, J=7.6 Hz, 2H),
dls%lx@a flmy Sdlrd790§1uﬁlzblca¥ﬂ>'@natel»?a@am t§ GREDE 8. %Qaygl’ﬂz&ere separated
137.6, 135.2, 129.4, 121. 1.7 5 g
andgbe q_rgarm:ss)ver? ngh):d mltil-brlgg@qg6T}(e|\yﬁqq}tmgt5@]'gthq ‘qu:tS) dried over MgSO 4
3-(4- (et hyl sul f onam do) phenyl ) propanoic acid (v-3).
filteFbdb asdicnoerarated o gm: eweuomsona (§.04. 95%&11611{)1@%@300 M, CDCI3>
di ssol ved in netha % To this solutio
7. ORE]-4 Y122 - 63 .(LdzJﬁS 42H>3 87 g8l P- SRS %@he%ﬂ) %ﬁé (t
m xture was stirred at oomterrperature over ni ght .
J= 71'6_@Z i2k0i L3t e8Iz Hot { SN XRs(300 N eBCl3THE3. pﬂ—llﬁff 9.t1Re7,
lution was adjusted to 3 with a solution of aqueous
1294(:115 Thi & é¢- ﬂr?é)l %er%fﬁﬁéhla{Z‘\}\%PslorZe(MTéQd by rotary
evaporation (40 nbar), upon which the product crashed
out of solution. The yell ow crystals vvere filtered off

Step (g datled 3((6(@@@ylgulf0@2%d0)nhpnmpem@@ , Thepsteny - 38.2241.2
mn{OE)Dwa%‘d%s&Védzm pglkﬁme (717:b 1& gxcess%7§fte§ c&'ﬁmﬁ ?d_boC, greﬁl!tn&ﬁfonyl
H, 2.59 (t, J=7.6 Hz, 2H).

chlgrite (KR40 mwielz 1 4@93@)3&'3513?1@?07@011@'@@@}16 1@7tion was3garsed to
roo%&ﬁ?&tratﬁ?ee%d Etl:l)’r\%dsovel%%gh{]f ThMécti&nE%s)qugﬁcﬁezd %f,ﬂ% Wgér and diluted

withNDCM. (The daydiscrdroscpphaed phdtie ngpeichybl vGsl{ed v(lﬁmrimyl Buglrésolting
sohﬂlon was) $ Icerrlltyatgd 0 p%v%.%g(a(? smllgeT %%86 mgifngl was Bunﬁed usmg s111ca gel

rboxyli ¢ aci Solv

chr&ﬁ%oé@@p%ﬁ{@%{t@%ﬁ%xfﬁf t%’é?v@%é}%%&W}ﬁﬁﬁRo (@b)c13 400

cool’ed to OC. To this solution
M}&)Zao narokg.6 Hz121@n iy )X d, /=806 dEDg, 6@@(&5QIH9LH)23 8§(sn3mj 3.00 (s,
1.0 equiv) were added to give a_clear suspension.
3H)Af2196|(t 7.6 Hizrig)f 263 BO/-Misritt, €80). 'PHeNMRi(6B (D ABOBIHy): 173.4,
88 mmol, 1.0 equiv) in THE (5.0 mM) was added
137dfr dpHPsi@9te!1 2fi 4/é1 4 Brova-SsY] LtM-Sn(ESThe/zi 36t b éMudls
warnmed to roomtenperature and stirred overnight. The

reaction was nonitored by TLC. To quench the reaction,
Step (il 3-GH(nietly Il fhi@mideipkenabiprephnaisdctdie-3s diha swifmameds ester

G R AL, TG SURRLR9. Shefg

ml g|7\ﬁemmeld3 8 |et1u1v)|'\ha addedleé hﬂam)elnrle alas warszdpurdofn temiperttyre overnight.

TL& 1r\1ldﬂ ?edt erea %ngvtéggl{npl qd. LBED ?%e(sglu rl n ad&%{%%? til%

soliVR o(fd@@oM—]ZCl mmx)maoﬂlﬂetﬁanbow@mﬂmd Bjrl)qtarﬁ eVipofadon (40
mb%r_igipgla %ich%ﬁ?ﬁr%u%bcsr%ﬁhgggut@ §ph'1_t|2)n %yeflgwgglstagzweéﬁtéred off
il (0 5 e g by 7%£§d‘7" Bhpiggily. 737%
58 2?@?%3 B3R 5 e dlind ey T AR (400

MHE3CDRBD4 374 WHBD.0, B7A, 1368,02213, 30.506.8343 1. ML SAZSHM/2= 742.05
Found: C 49.94, H 4. 91, N 9. 74, St ep (V).

(MN#)( 4- (3-(2-(3, 4-di chl or ophenyl am no) et hyl am no) pr opyl )
phenyl ) net hanesul f onam de (Conpound 7). The
sul fonam de ami de ((0.500 g, 1.2 mvol) was dissol ved

Step (v HEE(Z- 61)4-0ichﬂo)oph¢kfyﬂaannc©exhyh)ﬁ g[4{(metﬁ9],sulﬁ>nsmlcmphemyl)3f

probr‘fntaglllfy @%ﬁlﬂngﬁ)mﬁé l'ﬁé‘é}d 2%26 é%gbgﬂq‘%lé VA E“éer%Veg H

stirring for
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10 mnutes at 0OC, the ice bath was renoved and the

reaction m xed was warned to room tenperature and
waipoed3over ni ght. The m xture was dil uted w REI/DENVDS/068843

and water to give an enulsion. Rochelle's salt (sat'd

sol ution) was added and the m xture stirred for 20

m nut es before f||ter|ng over a pad of celite. The

R S R e A A B PR

and KD (0852 gwhid mmfopam e(qGLV$5'8regtddeﬁ43@we a'Ehaer fusgeasibaSefter

sirfg G gRPaPL) U PBIeaR L pat g b eautBd T Qe added

dropRBe Wiitea powd emuﬁ:dsne Q"h@fnﬁx’iﬁr@ dva@ Wharndddo Yévsn feinbér@fultand stirred
off. IH NWR (30 7.20-7.11 (mult, 5

ove@;mglg 'EIH: reagtion glawonlfﬂrﬁd byGT% T(odﬂlencjlfhearegc 0y, 20mba Héi @ N HCI

wasﬂ?d)ded é‘ndgtﬁe £0h’l§10n3a¢ﬂs eRted Hvith3R 34 FHEJ df ,Et@ka ,Th3 o%zn(lcsla er was

dr1e_Ei vglgl Mg$@4, %ﬁgqefl ang p@nceq_@@?m/gwe 3@@1]\/@6 c@@m}erlfh‘gaslpurlﬁed
by t]aﬁr%g e rg§(flue§1p 1n He24 Snd s%%%gﬁml%gcgatgly atdike gowéﬁ;f re&pltated out
1379, 112.9, 49.0, 48.2, 43.2, 393, 32.9, M S.

(O.9@B|g9’74%) 411:5NQ§8(40(B_'D/[—HB;1 CORBIS); 144716) @68, SILH2. 7y\@l,J 2.9 Hz, 1H),
2009/ 006437 PCT/ US2008/ 068843 Step (vi).

6.5 NEQdA T (=3-132, U3 246 Hizch)o3.2p eyl 3 1@ ¢tokei hiild 220) 2.8H (v, 3H), 2.87
1) propyl ) phenyl) net hanesul f onam de (Conpound 8). The

(t, B6EHLL, 0F),1Pedcetj Ao aditgnine | {ONMES(390 MHZZ@DGH)I% ®aS0.0, 138.7,

o 3B, Pl 0P M B8, LSRN caeg o

FodUHRMS)as ] egide dM+HheE i ®irdec s ed.oatN v a8 Found: C 49.94, H
tenBerature overni ght. After conpl etion, the solution

b ¥ d¢ aporated to dryness and the resi due was taken up
in ethyl acetate, washed wth brine (Ix) and dried
over Na2SO4, filtered, and concentrated to g| ve a

Step (WaN-@r(B-C-thé dlqlsMmee%%r@np)mhymﬁenoamppﬂ}péwm| ng
meﬁhlllésﬁl?ongﬁﬁde‘iBBQ 995 aﬂﬁysuff&pa%ﬂgn% %(O %6y Q' lvfmglOWats e

f oam
dissplved 1r§ E]HF ggg) @le\ftqu;q)ollngtodJ? & @]solutgaﬁg)f @nhqzlm @lpgmnum ]Qfglrlde

59y 018 L TRl e o205 i o

10 thifutes 2t T, (hs ice3iehh, wa r&ivioyetd ,and the r@ictibm miXief] wad waidne(lttg room

J=7.3 Hz, .. 2H) . 1 75 . . 1 147. .
rpghuide Wisyngl gy e ySfibith s 0u Gy o vean
emdldi8n. RochdlR's 5alt Nhtﬂ so(ufiSh)) w4Sakl ¢ ddhind 4k ImiQ 68 stire fic:20 minutes

07527 the foll t apl
vef S AVRARS it Bttt g 0~ APE AT B R Ere el Sver
wa%@& Wﬁtlﬁvbﬁde/ Eﬁ?d @eamglseg afid cohcertfatbd8o glUOYRBUNR BMNARE S5 @ H%).
V ' 1
Tha\fr§ebagSwak-dOnedmied tothp high yilialryi ivdbpliret iyl () Brugh 2 MIORS, & /

H Cl et hanesul f onyl am no- phenoxy) -acetam de H H 1
subgtratg disgqlyed a ethanol. The white powder precipitated out and was filtered off. "H

NM¥ ggoiv?ﬁi ¢od@ %)471@ £l ghar, @ﬁ?@éﬂﬁ‘ﬁ@)&& FRL i, %'E6r{@& J1=8.8 Hz,

N/ ci ®thoxy}-phenyl hanesul f’ona
J5=2.8 Hz), 4.36 (bs, 1H, NH), 3.156 (mult, 2H), 3.00 (s, 3H), 2.8 (t, J= 6.2 Hz, 2H), 2.66 (t,

J=7.1 Hz, 4H), 1.86-1.79 (mult, 3H). 13C NMR (300 MHz, CDCl3) 148.1, 139.4, 134.8,

132.8, 130.7, 129.7, 121.6, 119.7, 113.9, 112.9, 49.0, 48.2, 43.2, 39.3, 32.9, 31.5. M.S. Calc’d
416.088. Found (HRMS): 416.069.
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HO 1- N

N-(4-{3-[4-(3, 4-Di chl oro-phenyl) - pi perazin-1-yl]-3-
wor@28037 N/ |1 C PCT/US2008/068843

oxo- propyl } - phenyl ) - net hanesul fonam de \/ acl O N

N-(4-{3-[4-(3, 4-Di Fl uor o- phenyl ) - pi perazin-I-yl]-3-

M2S.N/ N/ F oxo-propyl}-phenyl)-nethanesul f onan de

163 WD 2009/ 006437 PCT/ US2008/ 068843 N Me0o2S. N ~N /

3-[4-(3,4-Dichloro phenyl? pi perazin-| ?/ ]-
Step (‘6}3;1?(1 14 bn@r@l‘*)dlﬁﬁ@rﬁal%§lm2f%ﬁﬁlﬁﬂ%¥é idigy I lypropyl)phgnyT)
met%'ﬁl(e%uli‘c%aﬁlﬁfe((@oﬁﬁ&an@ 13).0F 1R s@?ﬁﬂ@%ﬁte@dl REL AL (6 11-3 ¥l d.22mmol) was

0xo0- et hoxy} -phenyl ) - net han
disspimefl oh B 0.0 @). Bo th®-sojytion 1 1 carbonyldumldazole (O 048 g, 0.30 mmol,

1. I%q!i\llg) \L'fs aﬁﬁecﬂ Tf% f tl]%ég np&lea@%oln H@fng%ﬁgé (pv}_fn %A%e? @ﬁﬁ’letlon

enzooxazo one
the @INtorQv§-cfy 2pdrated 18, daynDbsFind dhreoreadirenvds Yakpn pe mactlyd adetate, washed

h |
with ﬁf % 8%2 n? frlfqlg%h (Ii{f(;g Elgt%%p) 2819 r%c%ntra%ecp 0I give a]c]leaégll The
crubd faterd W {ouﬁiéd u%in@gﬁﬁé}t gel%hﬂd’nﬁ?d%?a‘ﬂﬂ% @1@@% ]%OQ@?’[O g\veq white

foam (0.070 g, 58%). 'H (400 MHz, CDCl3) 7.72 (s, 1H), 7.16 (d, J=8.6 Hz, 2H), 7.07 (d,
J=8.6 Hz, 2H), 7.02 (s, 1H), 6.64 (d, J=2.9 Hz, 1H), 6.41 (dd, J;=8.5 Hz, J,=2.9 Hz), 3.64 (,
J=6.0 Hz, 2H), 3.40-3.36 (mult, 4H), 2.97 (s, 3H), 2.57 (t, J=7.3 Hz, 2H), 1.26 (t, /=7.3 Hz,
2H). 13C (75 MHz, CDCl3) 152.6, 147.1, 137.3, 136.8, 135.6, 130.9, 129.5, 121.6, 118.0,
113.6, 112.5. M.S. (ESI) Calc’d: 441.0681 Found: 442.07527 (M+H).

Compounds in the following table were synthesized according to variations in methods

described for Examples 6, 7, and 8.

COMPOUND NAME

(0]
H
OJKN/\/N Cl N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-
MeO,S._ N H ol methanesulfonylamino-phenoxy)-acetamide

H

H

/©/OV\N/\/N\©[C' N~(4-{2-[2-(3,4-Dichloro-phenylamino)-ethylamino]-
H
MeOZS\N cl ethoxy}-phenyl)-methanesulfonamide

/©/\)kN/\ N(4-{3-[4(3,4-Dichloro-phenyl)-piperazin-1-yl]-3-
MeO,S3 Cl
PPN K/ oxo0-propyl}-phenyl)-methanesulfonamide

/©/\)kN/\ N-(4-{3-[4~(3 4-DiFluoro-phenyl)-piperazin-1-yl]-3-
MeO2S<yy K/ F oxo0-propyl}-phenyl)-methanesulfonamide

163




AO Ov No N[2-(3 ,4-Di chloro phenyl am no)
ethyl]-2-(2-ox0 2,3- NHNC H

walzdeydeadsbenzooxazol - 6-yl oxy) -acetam de \ Cl BCT/US10D8/0638843
N-[3-(3,4-Di chloro-phenyl)-allyl]-2-(4- MQ2S,N/ H C

nmet hanesul fonyl am no- phenoxy)-acetamde ,.(:r HO H
OAN,, /IN/
N[z ( q- pneny|amno)-etnylj-z-(4- H
djg O)((/‘m/ qpet amdﬂe HQ-(@l¢3-@-(bH-Deh1 &b -phenyl)-piperazin-1-yl]-
[2N(372- Di chl oro ylamno)- = 34z :
hydr oxy phenyl ) - pr o de FD%JB%H}IISI%E rrgef{lvadésélllfonamlde
mino)-ethyl]-2-(3-fl uoro-/

H 4- hydr oxg-p enoxy) acetamde HO C 164 WO
2009/ 0 /032 0 0 8/ 06884 3N-(4E{)QQ4TDl4&)i(910r0(§ﬁdﬁl¢l§-ﬁberazin-l -yl]-2-

Sl for g der i vakd sy pRhAPARhd@naRac

(S)-6-(3-(4-(4-
chl orophenyl ) pi perazin- Xyl )-2-hydr oxypropoxy) -3, 4-di h

ydr og U|noI|rDZ(1H) one. craN) OH 0 0 u—| ONONHH

N Oo t BRS and (i |) Pre aration
(S 6 i ran- eret ho 3,542t ﬁf}c?r‘%’ﬂ‘iﬁlphe&’/l “Heesi Ly U-groxe-
ne. N'Redctions @J or m=d ac c oettiexpig3H-ignaopr@zol-2-one

T.

literature ( Uno, gll; |Chem Pharm Bull.

(0]
° O\)kN/\ 6-{2-[4-(3,4-DiFluoro-phenyl)-piperazin-1-yl]-2
O:< K/ -{2-[4-(3,4-DiFluoro-phenyl)-piperazin-1-y1]-2-o0xo0-
N
H

N F
\@ ethoxy}-3H-benzooxazol-2-one
F

o}
° O\)J\N/\ 6-{2-[4-(4-Chl henyl)-pi in-1-yl1]-2
O:< K/ -{2-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-oxo-
N N
H

\©\ ethoxy}-3H-benzooxazol-2-one
Cl

O
O O%Nﬁ N-[2-(3 4-Dichloro-phenylamino)-ethyl]-2-(2-0x0-2,3
O:< N -[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(2-0x0-2,3-
N HN Cl
H

\©[ dihydro-benzooxazol-6-yloxy)-acetamide
Cl

0 N Cl N-[3-(3,4-Dichloro-phenyl)-allyl]-2-(4-
MeO,S._ H ol methanesulfonylamino-phenoxy)-acetamide

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-

H
O. N Cl »
\)kN N
H hydroxy-phenoxy)-acetamide
HO cl

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-3-(4-

N Cl »
N e
H hydroxy-phenyl)-propionamide
HO Cl

F oQLN/\/N ol N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(3-fluoro-
j©/ H \©[ 4-hydroxy-phenoxy)-acetamide

HO
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43(10) 1724-1733 (1995). Either stereoisoner could be
formed from (S) or (R epichlorohydrin and

W@®@20vydoaaxy - 3, 4- di hydr oqui nol i n-2(1H) - one. St epP(T/UE2008/#68843
solution of 2 mmol of the quinolinone epoxide and 3
mrol 1-(4- chl orophenyl)pi perazine in 10 m ethanol
was refluxed overnight. The solid was precipitated

Ex#tHple 99GEA@aT Shindsis WMH @b oli@snd ddrivatied, peshrakidiest 55?6-23-{4-(4-

glve04290’ravvhltesolld(51%|e|d) IH-
chlgraphenyihpipey azin-4-vhe2-bydygxympepoxy-3.4odihydroq pis

2.93 (2H, t, J= 7.6 Hz ), 2.95-3.23 (4H, m), 3.48

(1H, bs), 3.94-3.99 (2H, , 409415(1H m
6.69-6.77 (3H, m, 684(23—|d\.}£i{‘11 7.21
@ h(L.a 8 BrN1H; s) (MhH)
L6 173()6’ e al AnalySis for 3;
Cal dul ated: C, 63H53; H 6. 30 N, 10. 10 Found '
63.27; H 6.29; N, 10.05. Exanple 10. Preparatio 0o

(S)-5-(3-(4-(4-chl orophenyl) pi perazi n-1-yl)-2-
Ste%ﬁ@j’ %V(K&l'j @Qﬁ?ﬁya)tloﬁ-ﬁf @W&Qxfraﬂjﬁ ﬁlzn’f@t%ﬁk 421(}§fhl)oq9fﬂ@hn Qﬁ\g) one.
Reqqtipns @pre (uerfmr@dl %NCQHilngl tQ tigHPteratyse Hnoy T. gt aﬁp@em@amﬂ HBull.
e BELEL ti f 2-.am nNo- 3- it I
43( %A} }73a3n éﬁ%ég)_?ﬁyagftérgi@%ﬁ&&%oﬁlh EORBERR! fom 98 I ®)
epigtilerplyisiein 2at 6 hydbondtalilfyglrdywinglin-38 Hirmok.) in 75 L of
acetone was treated with K2CO3 (5.00 165 WO
2009/ 006437 PCT/ US2008/ 068843 g, 36.3 nmol) and
Stept (iti ) edA atoluteh| ofk 2f ormdl 8oth dluer sluin'cmr&)ns ugpPensi ami Basimol 1-(4-

| e ..
nGBRGI PSR FnD i FFRGT SRt DT efRhl Hhe Sl s muecivitated
durthpythe sslux Thech wasfiitekddn gnd dliddds giver 4 gt atwhim adlid (51% yield).

RT3 h e s Y ehr HRo RGP ey B 0/ 7.6 Hr

), 2WBEE2 XT@AD NSk sanH, Bl)j 2ok- @ve(zflt\lalasﬂéwne (Hggﬂ);?/@fﬁﬁﬂgdH m),
I n_vacuo to Ve an orange SO oyl e

o34 poNurs Cavos S, Yancn] %€ 52 bt B 0g gl e,

HR%[%@ES‘}%% Eﬂe%ﬂemamnaéﬂysﬁs%ﬂct:ﬁhz%@hhg;de Caféulz%?(@ht:«s SQ*)dIJ{ ¢30; N,

10.90; Foppey C. 63.82 H, 0RY; Wdl0.0= 4.8, 9.2 Hz),

Example 10. Preparation of (.5)-5-(3-(4-(4-chlorophenvyl)piperazin-1-yl)-2-

hydroxypropoxy)-1H-benzo|d]imidazol-2(3H)-one,

O Oy
ci o \QNHZ
ngo e O S

Step (i). A solution of 2-amino-3-nitrophenol (5.08 g, 33 mmol) and (2S)-(+)-glycidyl 3-

Iz ZT

nitrobenzenesulfonate (8.54 g, 33 mmol) in 75 mL of acetone was treated with K,COj3 (5.00
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8.36 12H, d, J=6.8 Hz). Step (ii). A solution of 2.54
mmol of (S)-2-nitro-4-(oxiran-2-ylnmethoxy)aniline and
w@209/00@1 of 1-(4-chl orophenyl) pi perazi ne i n ROI/Ir$2008/068843
et hanol was refl uxed overnight. The solvent was
evaporated and product was purified with col um
chromat ography using DCM MeOH NHAOH (95:5:0.5). Gave
g, . @%ﬁn(ﬂ) edP X 8 EPlux g-relﬁ! l(duké )The su; (pensmn was cooled to ambient

S)-1-(4-am no-3-nitrop enOﬁy 4- chl or ophen
tempeiagyg; ey sofidy pieesplaltrred @nd the1fi 1@@8 ancegtr%@ﬂ ey Wa%yness The
resﬁH@@ﬁ? %eferbaf]tglo%d Sét@@ghodlc}ﬁ&gmgﬁ)iaﬂg anWa%r Q{d th® Qﬁﬁeous layer

mperature and treated wth excesses of Ssodium
ext@p‘r@@mb@nxgtt@ QM 58hqyorggoe kgevmpiry cambinebaidigicd over Na,SO4 and
f 4 I ng c
corGRedh arbh S isanorily &0dTR 4, 80F yRIGIR-NERC R Rer
CD@@Qt&H@ 73S tIJadH4 8tldz)s3.B6- 4@8 (tioomm, t4664pﬁte67a¢lm en)f@w (1H, dd, J =
overn suspension was filtered Q%
24104 ?é 1ééh%efm’r af@d”ﬁ (a2 H20 e 5 dhidead & 9.2 H2)
8.369bi i, JE.SHEESI due was partitioned between DCM and
water, and the organic |ayer washed two times with
brine. The conbined organic extracts were

Steﬁ C{er'At 5@1{1@& b2 ‘Sél%!rﬁolt OF @) enidrd- QQBmQBQV‘ﬁnéﬂ&bkﬁarﬁﬁneAf%ld 3.0
% yield). The conpound was used diTtectly f

mnwéﬁf 164 @lﬁor\%phqﬁ@mlpﬂwmm@rwpnk ¢th4n@hWP&)Wﬂu>§ldeiD(el(ﬂilgh) Thmelvent
waézo@@gbﬁgggf raﬁﬁn fo%gct' N (gjufli?li_?d gw1ti]1 14! éhrc\ﬁﬁaﬁo%ﬁphézl\l using

suspen xture 0 [ uene and 14. 25
DCPEERQ%TNHdﬁH(%h%@ﬁhﬂ&ﬂ@lwﬁﬁﬁ(VNﬁ@V@m& stirring. An
excess of triphosgene (3.61 g, 11.93 nmol) was added,
and the stirring continued for overnight. The
Stebi(hi)as(sa: 1 +i#-atnirroe3 - m'mgphﬁawt}i)db(é}(y Chl@mphhe’dbp@ndzin—l—yl)propan—2—01
Ilze wWith so an
G IR Hh iR T ) FECREPTRE AL N Rl ay Plpgomperatre
andTreatpd edithpick@bes Wefs sddiuni evietboamd (U6 &) 6d.48winidol)C ahdiRBdium

hy Q%g@g%gg&%%%@g 'nggvlar'}ge?;aj}ﬁgﬁ 81'1_';81§re sloéi?wgga?lﬁe(gor\fess in 3-

4 hiviniz, andﬁheDMﬁ@)re wais ZQFBQJ- 521r 45r06ﬁ1Hem[)’ératul?e 8 overidht. (Adsuspension

was?%lﬁ:reca &nd j}.e';lﬂtr%e cglcentﬁgd in ga@l@ to a?eave a whgte soh(Pll" his resnilue was

art‘hl(Qéﬂ bEhwddn ﬂC&'BzﬁﬂsleﬂerJarﬂl tﬂé‘gr)garﬁc Bl MAsHod w3 t#dE hwith brine. The
6.54(1H,s), 6. 79(1H, d, J= 166 WO 2009/ 006437

conpingd\ySgrpraT G BYre cgnopnicptyd ingvagap toziye light browngoligl (AP g, 45%

ylelﬁg.z[%ee ou(i*d whs Tsed d?reé'%/)for hOndQ st@ﬂ- RithSuk ’furghgr iflcddidn,
s); HR 403. 15259; HPLC= 2.804 retention tine (99%

purity); EI enmental analysis for C20H23CLN403 x 0. 75
Ste IIV) Hizlge c %Joﬁﬁﬂ ﬂ&rﬁ%tepqﬂ é&h()ﬁé;l.lu’ mrﬁoﬁ%\;as %spér?ﬁeé@ti mixture of 8
H, 3; N, 13.45. Exanple 11.
ml Fai@qnaraml |lé;ﬁ5 ofl ON HCI at room temperature with vigorous stirring. An excess of

trip&@g@n@é 3?6'1 l(lzb ql‘l]n 2%{%@%@%&) %_(ﬁ)ﬁg @Ellrirﬁ% JCOXt@j %Eﬁ overnﬁht The

y dr ox oxy g ul
biplsid ﬂ&[x@rtt-lwhk—ee@tlbhsﬁy qudnched and neutralized with sodium bicarbonate, causing

an pinkish-white precipitate to form at the interface. The precipitate was filtered and purified
with column chromatography using DCM:MeOH:NH4OH (90:10:1) to give 0.283 g of a
brown solid (47% yield). "H-NMR (400 MHz, ds-DMSO): & 2.32-2.45 (1H, m), 2.53-2.64
(4H, m), 3.11 (4H, t, J = 5.2 Hz ), 3.79-3.83 (1H, m), 3.91 (1H, dd, J = 4.0, 9.6 Hz), 3.94-
4.01 (1H, m), 4.89 (1H, d, /J=4.4 Hz), 6.51 (1H, d, /=2.4 Hz), 6.54 (1H, ), 6.79 (1H, d, J =
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Steps i and ii. Steps i and ii: Preparation of
(S)-6-(oxiran-2-yl net hoxy) - qui nolin-2(1H)-one.

wor@eNIass were performed according to the |i tBCEHUSRIES8/068843
(Uno, T. et all; Chem Pharm Bull. 43(10) 1724-1733
(1995). Either stereoisomer could be fornmed from(S)
or (R) epichlorohydrin and

846‘H£w@99>@ﬁ?d %ﬂpf@yﬁi)oqqgg@{w Jzéij)HQ)n@o 35 ap, §iid.32 (1@1 8);

sol ution of hyd U|noI|none epoxi d
HRYRY 405h9:1 HPEC=chPest &pﬁ@ﬁylt)npﬁ @@r/azquﬁté/),u ﬁlemmm analys1s for
ght i
R DS TR, T RUPT LY ST 1oy Souy: ¢ 703
H, vasHed3dbt h et hanol, and drled to give 0.314g of a
white solid (7696y|eld) "H NWVR (400 VMHz, dnso- d6)
62,42, ( I—é A .8

Ex ga n -

hydtoxybFofoxd)diiiolind2(@M) -6l d, J = 4.4 Hz), 6.48 (1H, d.
J= 9.6 Hz), 6.92 (2H, d, J= 9.2 Hz), 7.15-7.25 (5H,
M, 7.83 (1H, d, J= 9.6 Hz), 11 1H s): HRVB=

4 oy HPLC= GOLgLé%tJon fﬁz;L_}Li%)purlty)
Ele al ddal ydl s CP2rD4CINSe3: CAl clil ate@ C
INSDZH, 5. 840 .15; Found: C, 63>4X ,om

N,H10.11. Exanpl e 12. Preparation of

(S)-5-(3-(4-(4-chl orophenyl) pi perazi n-1-yl) - 2-
hydr oxypr opoxy) i ndol i n-2-one. 167 WO 2009/ 006437
Stemn@mcﬁ)msoas@msﬁe@rmwf@) 6-(oxiran-@ yynethe®)-@uinpfin2(1g)-one.

ol s st SUE bl (Vs Tt Gl gy o
43(fD), 1424417ﬁ30|()99\71&as Edhi@rdsttewmsamm xoud ebofformed from (S) or (R)
nd o))
epl(gllorXﬁyed%m?ég%B h O)ﬁye ilgdqumgf"ﬁgmn;loye. and
(S)- egC|doI (O 29 nL 4.4 mol) in anhydrous
tetrahydrofuran at O T. After the addition, the

m xture was stirred at 20 C for 16 h. The volatiles
Steptin. exaplrtiai € 20mmal t}reo@sar‘dalpquﬂn@lhﬁné epdxideantind mmol 1-(4-

chlgrur]%):féllﬁ pdlm(%gztngplr 1|él| 1% rx}]] eélraélolSI 'ysgreﬁu;ie %{:}%@;}y ll"ka(s:(%g%wts ﬁ@lpltated
duriozhe ©6xLWhich §aSfik&ed, Rvashed Wilh, etin82ardSdried i) giv#0. 7 84 §F.a white
2H), 4,22 ( 1H), 3.88 (m 1 3.52é§s_2|—|), 3. 36
soh@ﬁ?é/lpzbeld) 2 @%1\@1?“(409%[& slinsg- d(;):._ﬂg) 241H1H. dflefs ¢ 128 Ha), 2.53-2.64
(mmtym(@f t,(S) 5. Qm{%ql 3 @%@2%&@%}1& o()Qz@Siig,— a4 ﬁz |4)(1H d,J

- chl or ophenyl pi per azi ne

= 4t vanofts (11D dn{f Z)ne 8t edl &b J?‘(? ?(,H%? 136 25r{éfdr1§) 7‘|8|3fé1H d,

J=DoRAh! PMoANIKL Y ARWAS. 09k o HELEOUMSk SRR S0P Durity )
vol atl eés were evapor at ed he resi due was purl

Elegnnts} ma@ng@zzuycags@mc@lmlmn@t s Hst HRrTBI 10.15: Found: C,
63 8TPRIs8; ROfoV ANt

N~ ~O
H

Example 12. Preparation of (S)-5-(3-(4-(4-chlorophenvyl)piperazin-1-yl)-2-

hvdroxypropoxy)indolin-2-one.
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m xture. Gave 0.17 g (25 %9 of a brown solid. 1H NWR

(400 MHz, d6-DMBO): 6 10.19 (b.s), 7.21 (d, 2H), 6.92
W@ 2009864437 6. 88 (s, 1H), 6.77 (d, 1H), 6.68 (d,PAFAS$2008/068843

4.88 (d, 1H), 3.96 (m 1H), 3.91 (m 1H), 3.80 (m

1H), 3.43 (s, 2H), 3.11 (m 4H), 2.58 (m 4H), 2.41

(m 1H). ES-M5 niz 402.16 (C21H24CLN303 + 1) +.

Anal ysis Cal cul ated for C21H24C1IN303: &6 C 62 76 % H

6. 0% 0.46; found: % C 62.62; % K6 06, 9
10. 36. anpte 18. Hoggai_&ti om—of— 0
(R -6-73-(}, 6-dichl oro- 1H benzof dl N

i m dazol - 2-yl t hi 0) - 2- hydr oxypropoxv) benzo f dl H

oxazol - 2(3H)-one. 168 WD 2009/ 006437 PCT/ US2008/ 068843

Od OHi 00 ~O <--- 1 N HHOH H=ii NY

S~/O00 C 11 | >== Cl Stepi

(S)-6-(oxiran-2-yl net beqf d%oxazol 2(3H) -one. A
no xyf 2 Ben -8

m xture of 0.i6g of 6- hyd nzoxazol i none and
0. 75g of potassium carbona m@th 8 nmL of
N, N- di net hyl formam de. The reaction Ped at
roomtenperature for 1 hour, and then .ZgH of

(S)-glycidyl nosylate was added. The reaction was

Step t(15 r Dﬁa%yﬁd%d@r%&ﬁat@(%%%[ﬂﬂbﬁ PeRhN @ mL Téh&‘ nﬁi%ﬂi)csbés%ded to
was then ﬂuenched with water, ext r act ed

a RO Oty oz R iRAdION-Cared Ak miroD. AT A A (bilfygnd-¢ mmol),
and &%‘ cRi3P @@%{Lat@g Hﬂﬁ'&i G Mﬁ%d%ﬁ@&et%ﬁ%&%ﬂ{rﬁ at 0 °C. After the

trat| on and sSolvent "renoval gave a residue that

addam ebpizgiredvas otived an?0 chrfonb bgrEishyolqtisxesre svenramied on a
rotﬁfg tau"ﬁf e r&[d@lg l&@lggl)mﬁeg rAGH ngelclg 'hg@%ﬁ%ﬁlyla&q 29)040\4%94 mixture.

gave € SO

YIGM\/R) 4@&@\@@) HfNMR@QOqMéM CDCH): 383pih.s, 1207697 €s, 1HHG.78 (s,

2HR 2T (ol 17 L) 53 gl p S8 ams T dT Oy TR0 1o

J=0Hz), 6.73 (d, 1H J=2Hz). 7.06 (d, 1H, J=8Hz).
SteP (iHH8 Al @ixtukéiHf (Sﬁtrﬁpln(d'n'b ):poxﬂfeqp 35 @t 1.pmndd) and 4—

chloro%ay%w%?gﬁ éq( glésélg[né 6@(%’} n gl%l m daz eated Q{[ 72) IZ]C %gr 1%

hou'§s BFHI redation Rixdurt Riagbsya tﬂhﬁiﬁi@h@eraﬂcﬁ’é aNWolaﬁﬂ:@ Wl porfied.
3.59 (dd, 1H, J=6Hz, J=8Hz) oH, J=6Hz), 3.93

The( r@mdq_q.was ‘puggf.%9n 51]4021%1 useqa a cbﬁ)lorogletj}qne(raghanfh amjr;og}qzsolvent
mlxluf@ H@a’ve 6:13 gXﬁIS %3' b% a}l_groélh%%hd (GH%M({({‘lOO’LMHZJMEOP_D?S {0.19
(b. S() rﬂ&l)(d 211’2)66@Md-|)2H) A28 (6.NERAM) 7 (dHRNB.684d,dd), 4.88 (d, 1H), 3 96
(m, 1H), 3.91 (m, 1H), 3.80 (m, 1H), 3.43 (s, 2H), 3.11 (m, 4H), 2.58 (m, 4H), 2.41 (m, 1H).
ES-MS m/z 402.16 (C51Hx4CIN3O3 + 1), Analysis Calculated for CyHp4CIN:Oz: % C
62.76; % H 6.02; % N 10.46; found: % C 62.62; % H 6.06; % N 10.36.

Example 13. Preparation of (R)-6-(3-(5,6-dichloro-1H-benzo|[d]imidazol-2-ylthio)-2-

hydroxypropoxy)benzo|d]oxazoel-2(3H)-one.
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for C1l71-11435C12N3045: 426.00821; Found: 426.00739.

The foll ow ng conpounds were prepared using simlar
wpemeeedses. HOH = N S -- - --/O0O 0 C -f CRMNHUSHNALSS43

Cl 169 WO 2009/ 006437 PCT/ US2008/ 068843

(R -1-(4-(3-(5,6-dichloro-1H benzo[d] i m dazol -2-yl thio

) - 2- hydr oxypr opoxy) phenyl Jurea. To a solution of 0.19

g of 5, 6-dichloro- 1FLbenzo[d]|n1dazm(325th|ol in 4 nm

of N, N di net If§ atn de was ek 0936+ gPof cesium

car bonat @=Thd| r ehct i orwas<st ilr rad at room

tenperature N or~2 hours. Nexfl, 71 g of the

(S) - epoxi de was added, and the reaction heated to 60C

for 18 hours. The reaction vvas cegl ed, extracted with

ethyl acetate and washed W th NaHC(gB (aq.) solution.
The aqueous | ayer was re-€eX Svred~n | acetate,
and the organic | i ned and N
Na2SO4(s). Filtration sol vent renoval gave a dark

yel l ow solid. Columcthromat ography wi th an et hyl
acet ate /nmet hanol gradient gave an off-white solid

Stepf. t @p-Of(pairani 2o methaky herzpldtoxard- 2681 vaant Armaipiadt 0.6ehed 6-
hycﬁ@}!ﬁ/' fjﬁen%}{a ollﬂ%ﬁ% ngi (W7 ig% 8&@{ m @'ﬁﬁ(% feewets C}Z@&:\thﬁtrShnéL of N,N-

utes. The sol ution cool ed tere
dinwthiyifdgnanede Theasdetion wist ﬁmrred htyrborz dempmr agure @rryll hogr, gadséhen 1.2g

or 855840 5o\l MR8 g e

The)=8ion ms:ﬂl@hlzp)lqnc&d%ﬂ( water2 bi&tractedv&@ﬁ NaCOktdy,) s&lued 4nd ethyl

ace%l_(!:) %orgagl(cgé?/ef \ghs se egi R}gl d &gdgév(gw%?%éf%a?%i%%?golvem

rentdRMigavd2isidBOREY, wﬁ@h@écté@t@%mmkhm&gﬁphy (Hex#rich-cthyl acetate

gra%li%t? Rérle%po(lgo%lgmétll_'%q@_lﬂﬁ@ygl%j‘_énil:(')_gﬁg?{gl 0 I§l§g g%\/é Whi% so{'g (47%

yielddl] THNSBZ@P-DRAYD % B®)(qeart, 1H, J=3Hz), 2.76 (t, 1H J= 4Hz) 3. 23 (m 1H),
hydr oxypr opox hen ') met hanesul f onani de.

3.7 hdda THZ. FI6HK/F\I_{ dd, Bl 3=ldz, FrkoHz34,50 (gdg%i (Iﬂ%ﬁz {F9Hz2),

6783(‘d7|I¥I J%H%?H@B(d%kﬁ@é}@ﬂ 948‘{2 %?F%W)J 1‘71|'|i)(d3 gﬁl (m

J9Hz) 765 (s 2H) 938(bs 1H); M5 462 (MH),

Steff ). gg@%gt%n& RIVE 3 %95%%1118%(9Elgﬁ%%{%dgﬁ'ﬁ;%@z%b@_%ﬁ%}z_

hydroxypropoxy)benzo[d]oxazol-2(3H)-one. 5,6-Dichloro-2-thiabenzimidazole. '"H NMR
(d6-DMSO): & 3.59 (dd, 1H, J=6Hz, J=8Hz), 3.7 (d, 2H, J=6Hz), 3.93 (t, 1H, J=25Hz), 4.93
(M, 2h), 6.17 (dd, 1H, J=2Hz, J=8Hz), 6.3 (d, 1H, J=3Hz), 6.94 (d, 1H, J=8Hz), 7.7 (s, 2H),
9.4 (s, 1H), 9.59 (s, 1H), 12.98 (s, 1H); MS (m/z): 426 (M+H), 428 (M+2+H); HRMS: Calcd.
for C17H 14 ClN304S: 426.00821; Found: 426.00739.

The following compounds were prepared using similar procedures.

o sanactl

IIIIO

I
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/ SON\ | NSO2Me H
(R -N-(4-(2-hydroxy-3-(6-nethyl -1 H benzo[d]i m dazol - 2-
W@ Raobiaupr opoxy) phenyl ) net hanesul f onam de. A sBATUS2908/068843
of 0.25g of 6-nethyl-1H 170 WO 2009/ 006437
PCT/ US2008/ 068843 benzo[ d] i m dazol -2-thiol and 0.5g
of cesiumcarbonate in 5 nL of N, N-di nethyl f or mam de
(R)vvag (@I(s tsr&qm& m%md @]'i?ﬁi%ﬁﬁ)tl Qfﬁthfo% @ﬁ%xm%oxygﬁéﬁy d)urea To
he sul f onan1de ( B poxi d was ad
a Sqlv\t@nrOé Qd&&ﬂﬁ Sediceratgtbango éb@@a?@ie 2ghipbigAgnL This.N-
dln{eﬁ@%ﬂn%ﬁlla\@@ascﬂ%@@% Qﬂfjcesi%ﬂ déﬁ)%gatw 'Hik Nakish wa;”é}ﬁred at room

agueous phase was extracted y acetate, and

temppsatire Br 2 dawra: Nev (v of %(@W@}lde Waw@ﬂd (ead thgpactian Igated to

6O°§St‘%ﬁ_g8'_ﬂo\ﬁlrs 1 gﬁgf&gtgo 5 s’coc]leg E%tracieﬂ]\%?‘?%li’lyr% ?ce?atﬁglgi W'%sf_l% with
NaBCQ; (dg9 sol%tﬂ)n, '161689u€(0d$ lapéd, wad r@pighacted &1t cthy] acttdye, andl, the
orgér.:dl(:3 ba‘?‘/%'rg gt’;ﬁ%ls nﬁgrl oxge? %\%M%@tr'ﬁlﬁl&%@ SOE’aePt] rggw}/z?l gavea

darﬂy&l@xm0482tum%roh&5@7aphfmth cn e&@&c&@%lﬁetbﬁnﬁgmﬁmd‘t gave an

ethjzifafcetﬂteyd YG?CQBI“]Z ﬂm‘yﬁdmxmrsomaw)vpmwd ﬁlterd'd ﬂ'cl ttholrd@were
élé -di chl oro-1 H-benzo[ d] i m dazo

wa Weth.e@y azemfd#%X%%‘ﬁ&&?)‘).grﬂiawwegol%efl NM&@ FPMSO) 3

3. 3N?os 113) 3@8 (dﬂ) 18; KJH&%%}%%%@(&& | iHibenz %P@Hﬂ? ez 21,

c 2-y dr oxypro

(0)¢
08D onG AP b Mo reo oA G R <Yie 2 et 2, 8.27 s,

lHé @? QQé @iﬁ#kg)ygir?g%ﬁ gghgy{/ gfg'l? ﬁiogilk'n F_ﬂ’]g@zl@b% }_]%Lk éreé atN 1 min.

ret@%ampme 14. Expression of glutamate receptors in
Xenopus | aevis oocytes. cRNA was synthesized from
linearized tenpl ate cDNA for rat gl utanate receptor

QY

(R)-N-(4-(3-(5,6-dichloro-1H-benzo[d]imidazol-2-ylthio)-2-
hydroxypropoxy)phenyl)methanesulfonamide. Physical data: '"H NMR (d°-DMSO): & 2.84
(s, 3H), 3.99 (dd, 1H, J=7Hz, J=13Hz), 3.56 (dd, 1H, J=5Hz, J=14Hz), 3.96 (m, 2H), 4.12 (m,
1H), 6.9 (d, 2H, J=9Hz), 7.1 (d, 2H, J=9Hz), 7.65 (s, 2H), 9.38 (bs, 1H); MS: 462 (M+H),
464 (M+2+H); HRMS: calcd. for C17H s CI,N304S,: 462.01158; Observed: 462.01045.

I

(R)-N-(4-(2-hydroxy-3-(6-methyl-1H-benzo[d]imidazol-2-
ylthio)propoxy)phenyl)methanesulfonamide. A solution of 0.25g of 6-methyl-1H-
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subunits according to manufacturer specifications

(Ambion). Quality of synthesized cRNA was assessed by
wW@210980@81 r ophoresi s, and quantity was esti matBdI/b§2008/068843

spectroscopy and gel electrophoresis. Stage V and Vi

oocytes were surgically renoved fromthe ovaries of

large, well-fed and healthy Xenopus | aevis

ber@é{%?h'ﬂfa&élzﬁ%d%ﬁcho S 8- 00mREMBIRIE ind i BNy tim?e‘iﬁﬁﬂ’orrﬁﬁmde

as previously described. Custers of isolated
Wabﬁwﬂ élsrotempeikYB Aerede WPwh New 0.2p &b f thenprforpmige on epoxide

wa§ ﬁd@@ml tge rempont\%@ ﬁealtdd t6 %b&@ﬁﬁ R s O 'Thé-re§ctfw/vms IS/ODOIGd and

| agenase (Life Technol ogies, Gaithersburg,
dlhztexbml 020) Fhgraqueohs phase et emrﬁc?tefbwsﬂa) Py %‘ﬁat@oamﬁ Physden! dita:

H&Mkw( agl t%@forl?%tgds %gzvées&tjsh P‘I%l ddHFg*ESinIg? Y?/%?Z) %EJ&

1 H 28800686237, PGT(JI2008! 016818,413{, JFe@l4), 4. agtey IH)OR8Y tESH, J=9Hz),

o 5 kDTN AL LIS BT O PR s

40B-tHY; HRSAS: Whicanfot OnpkNse,0f08(10R1 17Wbund3 0dNen@lls. 1 KCL,
2.4 NaHCO8, 10 HEPES, 0.82 MySO4 , 0.33 Ca(N03)2, and

091 CaCl2 and cunpl ementedwith 100 o/ gentamicin

1ﬂ gl nd qum*}pdxm/m n,—and 10 pg/m pp iﬁamm in. QOocyt p’e

vvere \a/y\égefolllcul at ed and injected within 24

hrs ek Tsolat | %-4063 (fRichigser Hy benggRilamigaepl-
@»- of NR2 ¢ uni t i Fryhis2-hydrowipepexyphensl 10

ng /6t AVPA or Kkai nate receptor CRNAs in a 50 nl

\IQ'I ue. nnrl |nr\||hnf ed in Barth's solution at 18C for

1-7 dy Glass dnjection pipettes had tip sizes ranlg1

fr q/zo/\ér Werd- St R Ordighéaowichengaldipigdpzol-

C'w@a npl e 15.8we ¢l ech rodiQol- bugeveroaap indeldr-ony
f Xenonus | aevi s docyt es Two el ectrode

anlfano r\l an ror\nrr*li nogs—were rmr*lo 2.7 r*la\/c
3 AT llg ]

post - i nj gctsonb as._ previously descrj bed. Oocyt es.were

plaegdjin™a wlalZtijack) pl e@@r(és( S Ordihdreri! Hopearpl diiraydazol-
WI/S| ngl e ﬁ' an | ine 2-Htyio %ﬁd{@cyprﬁp%y) -3.4-

Y/TEnf i gur ati on to perfusie two cE¥idfedginolpg(1H)-one
Tecordings jye room nperat'ure (23C) tstng
t wo rner 125 ! d vol
o e R A A5 B i
C'dt ur er . 2RSSR e?-é( raudrpxy Pf%xx)@@%dmr%@m
gre filled wt mVl KC1 (voltagee%‘%?trode) or 3 M
¢ o T 2P Tha bhotlh Al omas Aot A
INoL (LUl T Tt T uatil i ail pD bUIIIIuIII vcaAal TuU
across silve es placed into each side of

2l €, aSSltJITEd to

per

ed W t h n co
A s ﬁﬁfﬁé@mg éf?&n Sm%aﬂég?@ eénp?aﬁw&y‘é ﬁ%ﬁ%@%@m&gﬁ foteptor
subadld;l :Idc@ﬂm@fto lnaf’nuﬁbtuaa@lslp@ﬁﬁdaﬁans (ARG SQUETHE of SEEHcsiRell cRNA
under voltage clanmp at -40 nV, Final concent rati ons

way gysessethPy &F %lﬁﬁwoph%{?ﬁlwnéfqu@}tm AtacEHBg dyyppasirgopy and gel

eleéﬂo?Sﬁd)r@ﬁs (SBf2eN) aey ?o@ﬁs}'{é‘s Q&é@@s@@iceﬂg@bﬁ&e@ﬂmn@ el Ahfes of large,
unes from 100 and 30 mM stock sol utions,

&g thegldhy Xenopusalgavis pesthetigsd prfly §-ABImOEIIIAViGagid ethyl ester (3

gnﬁPS@br@@i@us@&' d@sng&lg Rustels épQQlaQﬂlddE}bt&nw&fe itQuba E&EiEAE% U/ml

in order to chelate contam nant di'val ent ions such
Wopmgton Goneteht r ) ohra d¥peabegcease ves lfi)rmé&rﬂeﬁ@lﬂfﬁéﬁltaéfr (Life
j 2n [
e R O R Do R XL PO R RRD b Brised o i
mMyl 16 e, €/ gKGL iamial(bHEEES/aJH ablwith don @gtﬂtlpatq @mgveoiﬂle follicular
experi mental conmpounds. Dose response curves

consisting of 4 to 8
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concentrations were obtained in this manner. The

baseline | eak current at -40 nV was neasured before
wW@roaéaser recording, and the full recordi ng |PCEES1098/068843

corrected for any change in |eak current. Oocytes

wi t h gl ut amat e- evoked responses snmaller than 50 nA

were not included in the analysis. The |evel of

cell 1BYUr RSy R wWRYe BaPhABe &&aﬁfvlegmﬂ iRl saﬁa@ BREERASpYBSented with 1.8

expressed as a percent of the initial glutanate

mM §§6b Hee maa%n%kﬂér%@cﬁ btjer sempEed 9§ émdawt?@sNaqln Kfgh 2.4
Naﬁ@@ﬁl 1@%61358 By N{ES?@P% %@%ﬂ@)g)zf 5191'@ 2] @5@19 L&d &, p?Qmented with
E exp eri rrent consi st ed recordi ngs rom 3
lomumle@ntmtvamn dd ug/mb mr@pt@nmﬂ eanflr By nge spantcgllif.r Oneydes6were
manua’ﬁer efnﬁlcu a% \alean 11? Qecf;“ ithlgr}q { he a‘\)/ﬁ 10an(~:lw1ﬂg)§r5C r? ntf IHR% subunit
onses a on S COI’]CGI’] I ons were fTi %?
cRNhand} quatnig@i NRFZ&:IRMntubRas pmi‘()snlivo(u.’h&Oor 5-nf ng ouAPA ((r1<a1nate

+ (] cl. 11 + mni : r ni. mu
reesru e parTahio s ok PR REREs PHBTTbT: BT 1 Otas
injgfior fifette® kpetip SERtralgioi@Ee UAAe midrbl) andswérd ®ackfilled with mineral
concentration of antagoni st that causes half of the
‘achi evable inhibition, and nHis a slope factor

descri bi ng steepness of the inhibition curve. M ninmm
vvas cgn%tral nedtolbe reater than or equal to O.

oil.

EXAI\/PLES 1 AND 2. COVPOUND, | G50 at ("M | C5q at
pH7L O (eHagfroder vedtggeqlamps recgglings wwsnweﬁ 7cndaysoppﬁﬁlmmt@ as

prev1'0u5fl§9 déﬂcﬂckfedG@Ochyk@%%égla% 6n gﬂ%ﬂ:tfﬂlcgbhewbmé%@@re%@rﬁ%g charrll\t|)e\r with

a smglg pgfusiqdme theg EDZ‘Q—IN a(¥4configuration to perfuse two oocytes. Dual recordings

were made at room temperature (23°C) using two Warner OC725B two-electrode voltage
clamp amplifiers, arranged as recommended by the manufacturer. Glass microelectrodes (1-
10 Megaohms) were filled with 300 mM KCI (voltage electrode) or 3 M KCI (current
electrode). The bath clamps communicated across silver chloride wires placed into each side
of the recording chamber, both of which were assumed to be at a reference potential of 0 mV.
Oocytes were perfused with a solution comprised of (in mM) 90 NaCl, 1 KCI, 10 HEPES,
and 0.5 BaCly; pH was adjusted by addition of 1-3 M NaOH of HCI. Oocytes were recorded
under voltage clamp at -40 mV. Final concentrations for control application of glutamate (50
uM) plus glycine (30 uM) were achieved by adding appropriate volumes from 100 and 30
mM stock solutions, respectively. In addition, 10 uM final EDTA was obtained by adding a
1:1000 dilution of 10 mM EDTA, in order to chelate contaminant divalent ions such as Zn*".
Concentration-response curves for experimental compounds were obtained by applying in
successive fashion maximal glutamate/glycine, followed by glutamate/glycine plus variable
concentrations of experimental compounds. Dose response curves consisting of 4 to 8
concentrations were obtained in this manner. The baseline leak current at -40 mV was
measured before and after recording, and the full recording linearly corrected for any change
in leak current. Oocytes with glutamate-evoked responses smaller than 50 nA were not
included in the analysis. The level of inhibition by applied experimental compounds was

expressed as a percent of the initial glutamate response, and averaged together across oocytes
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~~N 2,400 28,000 MQO2SHN 173 WD 2009/ 006437

PCT/ US2008/ 068843 | OHr- O- NN 1,810 12,700 v
WOLM2BHMSTOH ~N \ >30, 000 >30, 000 MO2SHN /| CCT/US2008/068843

\ \/JOn/ NJ 55 133 M®2SHN/ IF OHdHHN F 108

199 MQZSHN Cl \I OHHC ~ N7 38 MOZSHN YCI O)

Nom C 163 2,580 MOX2ZSHN F o OH )3 F 38 71

frOIM%l o A@Lmﬁ & elﬁ%‘ﬁ\éoﬁ%%dﬁ%d%%mm P&@E’e%%%@med
VPL O&VP D | C50 at (nM 1 C50 at
froqa 2651(1g\1mfr0g6| Results from 3 6 experiments were pooled and the average percent

responses at antagonist concentrations were fitted by the equation,

Percent Response = (100 - minimum) / (1 + ([conc] / ICs0)"™ ) + minimum
where minimum is the residual percent response in saturating concentration of the
experimental compounds, /Csy is the concentration of antagonist that causes half of the
achievable inhibition, and »H is a slope factor describing steepness of the inhibition curve.

Minimum was constrained to be greater than or equal to O.

TABLE A. ASSAY RESULTS FOR COMPOUNDS PREPARED IN EXAMPLES 1 AND 2.

COMPOUND 1Cs¢ at pH6.9 (nM) ICsp at pH7.6 (nM)

QOW”J 31 557

MeO,SHN

QOW“J 12 62

MeO,SHN

QOVV”J 296 1,020

MeO,SHN

o J_n_| 32 270
1

MeO,SHN

QOW”J 213 1,020

MeO,SHN

OH
Q OJVNJ 2,400 28,000

MeO,SHN
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N\ 79 726 /J ON ~

145 1, 700

H 174 WD 2009/ 006437
PCT/ US2008/ 068843 F OH N F ONI -1

oN H

W2009/ 48N Cl vv O-~N~ 185 1,500 O N H OH rPCE/US2008/068843

0~~NJ 72 644 O<J N/

HC d

/[ H/ C 025 97 O-/NJ ON/

OH O=( \ 185 446 N

]
OH N N
QOWN@ 1,810 12,700
MeO,SHN
J@N
OH N = |
QOWNJ >30,000 >30,000
MeO,SHN
OH | HN/©
QO\)\/”J 55 133
MeO,SHN
=
OH | HNKIF
QOW”J 108 199
MeO,SHN
Cl
OH HJC[C
oSN 7 38
MeOZSHNQ
Cl
OH &/Qc
QOVV“ 163 2,580
MeO,SHN
-
oH J/ <j[F
QOW“ 38 71
MeO,SHN

TABLE B. ASSAY RESULTS FOR COMPOUNDS PREPARED IN EXAMPLE 3.

COMPOUND ICs9 at pH 6.9 (nM) | ICsp at pH 7.6 (nM)
g
OH (\N
0 O\)\/N\)
o= ]@/ 79 726
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H TABLE C. ASSAY RESULTS FOR COVPOUNDS PREPARED
COVPOUND | C50 at pH 6.9 (nM

ACCORDI NG TO EXAMPLE 4.
w0 gheoau3pH 7.6 (nM

~cl

OHrN\ \' ON- 80 SIECT/HE2008668843

WD 2009/ 006437 PCT/ US2008/ 068843

611

[ cl
HO/ FOAHNF980\ ON-87 HO" v/ F OH~N\ F

OH N\ C 131

\ 0~.NJ 50272 HO VF OHN\ ON- 87 529 HO' v OH
Nav O/N 1,500 b5, OF HOO v H N 0\ [ON- /0 Z60
HO' v / CN OH~NN460 4,370 HO/ [Br 0 H ~N 73
o o N
o= Ij 145 1,700
N
H
: :C|
OH N Cl
o © “Q
o 185 1,500
N
H
OH N/©/
o I ” ”
o=
N
H
Cl
Cl
o o N
o} 185 446
:<N
H
Cl
OH HN/©/
5 o i) 25 97
o=
N
H

TABLE C. ASSAY RESULTS FOR COMPOUNDS PREPARED ACCORDING TO EXAMPLE 4.

COMPOUND

ICsp at pH 6.9 (nM)

ICsp at pH 7.6 (nM)

30

814
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HO 176 WO 2009/ 006437 PCT/ US2008/ 068843 / OH\l OHN

\ ON~- 576 4,700 HO/ Ov o0 OH ~N 562 9,740 HO/
WEEBIOEHBN a 113 448 HO\ OH N a 6,950 191, 30BCT/BEX008/668843

OH~N\ O,-/NJ F529 3,560 / HOOHr- Nv O-/N~- F

541 1,730 HO' v OHr--- N\ O ~/NJ ci 978 4,390

HO' v OHrl,~ N 430 \ 3,930 HO' v 177 WO 2009/ 006437

PCT/ US20087 Ub884d/<fcr--- N1 v O-, N~ ON 3, 210 8, 330
OH K\N cl
QO\)\/NJ 131 611
HO
jed
OH N F
/©/O\)\/@ 87 780
HO
jed
OH K\N F
/@/0\\\\“'K/N\) 50 272
HO
oy
OH K\N
@/O\)\/NJ 87 529
HO
OH (\N/©<
D/O\)VNJ 1,500 5,790
HO
OH hN/©/
QOJ\/NJ 70 260
HO
CN
OH (\N‘ :
/@OJVN\) 460 4,370
HO
: _Br
Oﬂ/@ 73 204
HO” :
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HO a OHrl,~ N\ 217 476 " v HOOH N\ F 211 598
HO' N\ Cl 257 4,800 HOJ OHNa 1 v 341 1,740 HO' v
W@RONONG4EF3 386 3,790 HO' OH H\ ON C 197 50HCT/BS00$(068843
Cl OH\\ ON\\ Cl 585 6,500 HO' v\~ vC FOHdHON
\ C HO/ 116 330 CI 178 WD 2009/ 006437
PCT/ US2008/ 068843 OH HF ON Cl 114 549 HO Cl OH -~
r::: OH\ U\llQl/@/OH
OH N
Q/O\)VNJ 576 4,700
HO
Q/OMG
O\ji/@' 562 9,740
S
/©/CF3
OH hN
QC’J\/N\) 113 448
HO
oH h“ 6,950 191,300
o n_J
ST
F
o (7 NQ
/@O\)VNJ F 529 3,560
HO
OH '/\N/Q
/@OJVNJ F 541 1,730
HO
OH (\N/Q
@/O\)\/N\) c 978 4,390
HO
OH (\N/Q
430
HO
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HO TABLE D. ASSAY RESULTS FOR COVPOUNDS MADE ACCORDI NG

TO EXAMPLE 5. COVPOUND | C50 at pH 6.9 1C50 at pH 7.6
WO20d900H3DN 82 696 O HZN-N\ / H F O-C N PPCWUS0A8/068843

557 10,400 H2NNHN\ ~F NO\ Of/ H2ZN N 117 625

HC |, ONOO 46 452 | \ NI NH2 dC | ~-NJ OO0 19

60 | \ N NH2 179 WO 2009/ 006437 PCT/ US2008/ 068843 ~F

N\ o 3,030 15, 700
OH (\N
@/O\)\/N\) oN 3210 8,330
HO
OH (\N/©
@/O\)\/NJ 217 476
HO
OH K\N/©\F
@/OJ\/NJ 211 598
HO
Oji/@' ° 257 4,800
HO/©/
OH hN/©\
/©/OJ\/NJ 341 1,740
HO
OH hN/©\CF3
/@/OJ\/N\) 386 3,790
HO
OH
O\)\/N cl
/©/ \/\@[ 197 501
HO cl
l
Q(’WN\/\@[C' 585 6,500
HO Cl
F OH
O\)\/N cl
: V\©i 116 330
HO cl
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oNN HH~F N\ o 1,540 16, 200
E. ASSAY RESULTS FOR COMPOUNDS MADE ACCORDI NG TO

WEX0MMEY 6, 7, AND 8. COVPOUND | C50 at pH 6. BCT/USI0$(068843

pH7.6 O H N,,/N/ C MOS N/
Cl Meo2S,NCl 221 HN M®2SNO-N Hc C 160 809

o~ ON/ H TABLE

Cl 3055 HH N

cl OH O ,j~H,, /IN/ C M®RSN-~ \C 13 58 HH
\' O~/ Ngn ¢ Meozs N/ [c1 14 36 HU MOZS, 7 N
C|
O O 114 549
HO Cl
191 298

HO/©/

TABLE D. ASSAY RESULTS FOR COMPOUNDS MADE ACCORDING TO EXAMPLE 5.

COMPOUND IC50 at pH 0.9 IC50 at pH 7.6
Q
‘/\N F
5 /©/O\/\/N\) 82 696
HZNJ\N
H
Q
AT
)Ok @ © " 557 10,400
H,NT N
H
jog
Oy
o /@/O\A/NJ
o )J\N 117 625
H
RO
N OH
l\/)\'\/:\/o\@ o 46 452
NJ\NH2
H
RO
N OH
I:/\N O\©\ o 19 60
NJKNHZ
H
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180 WO 2009/ 006437 PCT/ US2008/ 068843 0 \ N~ MRS, /
ONFH\ 2 200 8,400 F N~ MO2S,NON/ C H\ 230

WQ@2003006481 0 \ Ov NMO2S, N/ NC HA40 129 ®BIT/0S2004/068843
cl 4145 HC O\ OGN ON/ LI-INF H/ 307 467 \
FO=1189 243 HC O\ O\ ~-N ONHHNCclI 80 150 H
\'ad o0

3,030 15,700

1,540 16,200

TABLE E. ASSAY RESULTS FOR COMPOUNDS MADE ACCORDING TO EXAMPLES 6, 7, AND 8.

COMPOUND IC50 at pH 6.9 IC50 at pH 7.6
Q H
lonaanee
MeOS. o 30 55
H
H
e
H
MeOZS\ al 2 21

H o]
QC' 160 809

H
O\)J\H/\/N \@Cl
Meozs\N£ j o 13 58

Oy /\/N\©:CI
H
MGOZS\N ~ 14 36

O
e
MeOZS\NW K/ 670 5,330
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\ N/ / A MO02S,NHC 10 70 HO H\ O N cl 280 515
HHOC OH \ NN/ C C HOH 210 339 / \ 181 WO
WwWQ2PINEeRsA37 PCT/ US2008/ 068843 Exanpl e 16. | nP@i/US2908/068843
bi ndi ng studies for secondary effects Conpounds were

eval uated for binding to the human et her-a-go-go
pot assi um channel (hERG expressed in HEK293 cells by

di spl acenent oot 3] H -astem zol e according to the

met ho EHnl.ayson et aI . (K Finlaysop., L.

nb C. T.| Japuary, J; Sharkey, J.S.| Kelly;
fé%—]] etilide Bin to HERG 2pemsf ect ed nenkrehes:
a pot ential hight put preclinical|screen. Eur.
1. Pharmacol . 2001, 430, 147-148) Conpounds were
i ncub N/\qr 10 pMtinal concentration, in

Mefupl i e, and e_anpwent | of di splaced 3[ H] -astem zol e
det eérmi ned by |i quici ntillatian spectfoscop®73d n

sonme cases, a seven cofftentrati on (each |concentration

In duplicatep displacenmeni curve was gengrated to

det er m Oapﬂle% Binding|to the rat al pha-1

351 ec recegptpor in rat brain nenmbranes was
éterni‘ned by i '@i ement of 3B - prazpsin (R29

Greengr ass and R Wer; Binding charagteristics of

3H-prazosin t o rat brain a-adrenergic receptors
Eur.J. Pharnmcol . 1979, 55: 323- 326). Copnpounds were
in "3yor 3 pMtinal concentration, in

Ul e, ang agpant | of di $pl aced B[ H] - pr4zosin
scintillation spectfoscopy.

Bi ndi ng 1 C50 val ues*we¢ie determ ned fronydi spl acenent

CUrves U OUTG ST X COoncentrati ons, eachr concentration

In gdug it by a non-linear, |east|squares,
) a@ sis using Mathl Q (I D Bugsi ness
Sol O e bindingoi 's were det ersmi ned

fromthe 1 C50 acc evt b the nmethod of | Cheng and
Prusoff (Y. Cheng and Prusoff, Relationship

betvveen theq nhi bi ti on const ant (K1) and|the
61\*| nhi bi tor which causes|50 percent
on (I

?n ' an enzymatilk®9reacti pn. Bi ddhem
Phatr macol . 1973, 3099-3108). TABLE F: COVPARI SON
VDA

A NDENIE DD Ll Ll

OF 1 G50 VALUES FC]:Q ANTAGONI SM AT PH 6.9 AND 7.6

AND—HERG AIMD A—ADRENERG-CRECEPTORS +CH0—pH1+C50—7pH

o= H . 80 150
H

"X
Cl

O
MeO,S. | o 10 70
H

O
H
@/QQKH/\/N@C' 280 515
Cl

HO
Q H
SN cl
H 210 339
HO cl
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Compound 6.9 7.6 (nM Ki I1C0 (nM (nM nM a 74 555
39,000 720 N OH OH «cl OH 51 447 1,600 620 ON ~ O H
WA 3DINMS42009/ 006437 PCT/ US2008/ 068843 ClI\ ' N@@HAUSD08/068843
270 553 350 11\ NHS2Me C \ ' N 1 COH 46 452 13, 000

340 \~NI ";\iO0O/ 1OIl \ NNINH2 C \ CH 410 3,830
1,000 -300 N'";~O\' N HC aN OH 69 550 7,500 -350
\ NOH Cl~ OH 14 103 7,500 350 N,,e\iON~O\ H N

Exdtnpleh 6 A vid6 baeh Sstiir seconddry effects

Compounds were evaluated for binding to the human ether-a-go-go potassium

channel (hERG) expressed in HEK293 cells by displacement of *[H]-astemizole according to
the methods by Finlayson et al. (K. Finlayson., L. Turnbull, C.T. January, J. Sharkey, J.S.
Kelly; [3H]Dofetilide binding to HERG transfected membranes: a potential high throughput
preclinical screen. Eur. J. Pharmacol. 2001, 430, 147-148). Compounds were incubated at 1
or 10 uM final concentration, in duplicate, and the amount of displaced 3[H]—astemizole
determined by liquid scintillation spectroscopy. In some cases, a seven concentration (each
concentration in duplicate) displacement curve was generated to determine an ICsy.

Binding to the rat alpha-1 adrenergic receptor in rat brain membranes was determined
by displacement of *[H]-prazosin (P. Greengrass and R. Bremner; Binding characteristics of
3H-prazosin to rat brain a-adrenergic receptors. Eur.J. Pharmacol. 1979, 55: 323-326).
Compounds were incubated at 0.3 or 3 uM final concentration, in duplicate, and the amount
of displaced } [H]-prazosin determined by liquid scintillation spectroscopy.

Binding ICs, values were determined from displacement curves (four-six
concentrations, each concentration in duplicate) fit by a non-linear, least squares, regression
analysis using MathIQ (ID Business Solutions Ltd., UK). The binding Ki’s were determined
from the ICso according to the method of Cheng and Prusoff (Y. Cheng and W.H. Prusoff;
Relationship between the inhibition constant (K1) and the concentration of inhibitor which
causes 50 percent inhibition (IC50) of an enzymatic reaction. Biochem. Pharmacol. 1973,

22:3099-3108).

TABLE F: COMPARISON OF IC50 VALUES FOR NMDA ANTAGONISM AT PH 6.9 AND 7.6 AND

HERG AND A1l ADRENERGIC RECEPTORS

IC50 pH IC50 pH hERG al
Compound 6.9 7.6 (nM) Ki ICsg
(nM) (M) | (aM)

]
\©\N 74 555 39,000 | 720
: ~OH

el

51 447 1,600 620

N/\ on ]
MRS
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Cl \ 04370 29 10,000 -100 O\ NCl""a OHH 16 76
7,500 -150 NO-i0O/ N~S \\ N H C \ OH12 66 5,000
WO 2®9/00433% N O H Exanple 17. Metabolic stabil i®Rgr/US2008/068843

Compounds were incubated with pool ed human (from at

| east 10 donors) or rat liver mcrosones, 1.0 ng/m
m'crosorml protein, and 1 nM NADPH, in buffer at 37 C
Shaki ng watjer  pat aIe fet hod of
pmd Jeffrdy (S E rey;
UtILl\L tabcllc st 3 onpari son
invitr nd,ijn vivo 2009/ 006437
T 0S200387 06884 XeTotlyi 1-598). At
\@ nthe sanpl gs re zed for the
prese the dar ent ¢ . The
par ent rra NH2r emai ni 60 mn is
= o t—0— a
centage. A corftrol ¢ ne, was run
N panaldiel . Exarpl é1018. gqnd brain
exp ] 43 per ¢ red
conpounds a Hcses of |1-4 ng/kg |n 3 S|ncle bol us
] | —TTrosTon (HL |||/t\g Luuy weTlgtt vt tail vein
lated in 2% t hyl etla %IQO/
2- thkj@//O opyl cy(rﬁaodexté' 0';;%8 wer e
fast ed ove ght |prior tlo dos adm nilst rat]i on and
food returneditdlthe anilmals t hours| aft gr dosi ng.
¢ | owi ng 1V doding, bllood sanples (ca 2004 L) were
»I/eﬁ:ted i nto sqparldt e |t ubés dqortaDM nep50
ant e m;j EDTA) \ia the |orbital| pl equs at
various ti ypoqt admi fji stratijon. Pl asma |sanpl es
\‘ prepared rmmedratelly arver| correctom|by
n s fugatlonfc M Dt using & tahletop
cent FJ\([ and t%ltpé?go plléogg Brain [ti ssye was
wei ghe ilzed onlice in |50 nmM|phospghate buffer
(2 m per |rt$ and t hd honbggnat e stjored]at -80 C.
\@Esna and bral n | honogdnat e sgnpl es re gxtracted by
ﬁgdgmtl on of § vetungs ol cql dicagwetjoniohrfi | e, m xed
wel'l\/ |nc and cgntrifudged at 4000 fqpm for 15
m nut es. gdr nat ant fract| ons werle arnalyzed by
] WSV upC|aL||g Hr—rg-tpte i t ori ng
e/\( MM . The |6 76 | ~7,500 [~150
e
Cl
\©\© oH 12 66 ~5,000 | ~100
T,
N (o]

Example 17. Metabolic stability

Compounds were incubated with pooled human (from at least 10 donors) or rat liver
microsomes, 1.0 mg/ml microsomal protein, and 1 mM NADPH, in buffer at 37 C in a
shaking water bath according to the method of Clarke and Jeffrey (S.E. Clarke and P. Jeffrey;

Utility of metabolic stability screening: comparison of in vitro and in vivo clearance.
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anount of parent conpound in each sanple was
cal cul ated by conparing the response of the analyte
wo poovhes43anpl e to that of a standard curve. TABLEFUS2008/068843
PLASMA STABI LI TY RESULTS Compound PK- i.v. AUC (0-1 ast
Dosing Formu- i.v. Crax h) i.v. lation t1/2 ng/m
XMPK (hr) (hr*ng/nm) a 2.7 252 1031* (a) 1 2% off MPK,
XedoWWi@8%001N\51: @9@598)hrAt?60hE§(ﬁQ safnples wefd &4 hndvanalyzed for the
(5% n_ Water) 241 452 (b) 1 5% -6" MK,
pregompy 9 sheoparent cemmaunzl IHPB@EMSMS - -Ifye pparenymagerigl renpagugg, in the
sanﬁhé\lat% B is Jdn%%d\{pﬂ?a@gg() QAGARL ¢ ;gysg@apg%ggﬁ%s Aontrol
cl 6 1069 2351 (b) 2% 3 0-4 hr
cormaomm@@tosvemn@ms/r@ xn Harajlel. (5% n NHSOzCH3 Water) F F
> 2 13403 60 5% (30m), MPK, DMA/ 95% QH 13057 i.p.
2- HPBCD N---- - (2hr) NP/Rlc (5% n NHSQ2CH3 erca
' i a6 hglf4ife afir} po ON of f MPK, DMWY 95%

Rats (n=3 per dose) were administered compounds at a doses of 1-4 mg/kg in a single
bolus i.v. infusion (2 ml/kg body weight) via the tail vein formulated in 2% dimethyl
acetamide/ 98% 2-hydroxy-propyl cyclodextrin (5%). Animals were fasted overnight prior to
dose administration and food returned to the animals two hours after dosing. Following IV
dosing, blood samples (ca200 ulL) were collected into separate tubes containing
anticoagulant (K-EDTA) via the orbital plexus at various times post administration. Plasma
samples were prepared immediately after collection by centrifugation for ten minutes using a
tabletop centrifuge, and stored at -80°C. Brain tissue was weighed, homogenized on ice in 50
mM phosphate buffer (2 ml per brain) and the homogenate stored at -80 °C. Plasma and brain
homogenate samples were extracted by the addition of 5 volumes of cold acetonitrile, mixed
well by vortexing and centrifuged at 4000 rpm for 15 minutes. The supernatant fractions were
analyzed by LC-MS/MS operating in multiple reaction monitoring mode (MRM). The
amount of parent compound in each sample was calculated by comparing the response of the

analyte in the sample to that of a standard curve.

TABLE G: PLASMA STABILITY RESULTS

Compound PK- iv. AUC (0-last | Dosing Formu-
i.v. Cmax h) i.v. lation
t1/2 ng/ml XMPK
(hr) (hr*ng/mL)
C'\©\ 2.7 252 1031* (a1 2%
N /\| QH MPK, DMA/98%
LNn Ao o 0-4hr | 2-HPBCD
) \Q\NJ\NHZ iv.; (5%in
A Water)
. i 24 241 452 M1 5%
\©\ MPK, | DMA/95%
NO on ) 0-6 hr 2-HPBCD
Nel A0 N iv. (5%in
\CEHF ° Water)
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0-6 hr 2-HPBCD o \

i.Vv. ;.

0.6 193 187 (a) 1 2% H MPK, DWVA 98%

WORW09/006465% n OH Wat er)

0-4 hr

(5% n ~~~ N O Water) ¢’
2- HPBCD
H 0.6 288 217 (a) 1 2P6DUSR008/068843

MPK, DMA/98% ~N H 0-4 hr 2-HPBCD N J OH (S) i.v.
(5% n Water) H 0.6 568 364 (a) 1 2% N>==0 MPK,
DVA/ 98% O0-4 hr 2-HPBCD N OHi.v.; (5%n (S) Water)
. 1914 715 787.4 (b) 1D%. I[VFKey DV 88% N @H O-oohr
30% NOOI'l I.v.] 2 N' NHz |[SWPK, HPBGDIKS0| DNMAD%6
hr™ % watef ci V < 0.8 377 ¢-80m) | JHRBCD
DVA 98% N~ I O \ %Rl cerc 5% n 0 anOH
Water) cl 1.84 57577 109 N 1MPK ™
|)EIII\I 1004 N O N 6 6 hr O N1 \/ - 2
] v _ LU /70 1TW J J J L ;Ii \éol\l .I.5%V. ] =
ip.e* MPK, | DMA/95%
Ny e ip. | 2-HPBCD
‘VWQ NP/Ric | (5%in
NHSO0,CH; erca Water)
“3°\©\ 0.8 464 347 (b1 5%
N o MPK, | DMA/95%
K/N O 0-6 hr 2-HPBCD
m ive. | (5%in
N o Water)
C\@\ 0.6 193 187 ()1 2%
MPK, | DMA/98%
O ¢ 0-4hr | 2-HPBCD
(s) \©\ v, (5%in
OH Water)
H 0.6 288 217 ()1 2%
N
I o MPK, | DMA/98%
e ° 0-4hr | 2-HPBCD
/©/ (s) iv. (5%in
|CI Water)
H 0.6 568 364 (@)1 2%
/CI =0 MPK, | DMA/98%
N o 0 0-4 hr 2-HPBCD
N OH iv.; (5%in
/O/ ) Water)
a 1.14 715 787.4 (b) 10%
\O IMPK, | DMA/10%
;j ¢ 0-6hr | EtOH/30%
& o~ o iv,; 2-
NJKNH 5MPK, | HPBCD/50
H ’ 0-6 hr % water
a 1 3MPK 2%
\©\ iv. | DMA/98%
(Ricerc | 2-HPBCD
a) (5%in
Water)
E 1.84 | 575.7 1096 (b) 10%
:@L H IMPK, | DMA/10%
° O /@ Yo 0-6hr | EtOH/30%
N .
\[(\o N iv.; 2-
o 5MPK, | HPBCD/50
| 0-6 hr % water
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SMPK, HPBCD/50 0-6 hr % water 185 WD 2009/ 006437

PCT/ US2008/ 068843 -0.83 960 10 50%c i i.p. 1 5 .p (1
WG2IMIGDMSO' 50 HN, Ni.p., %saline y o (MUDR008068843

p/ Yerke s) HOH< 0.8 398 3 WPK 2% Ny s~~o0 , o hr

(30m i.v. DVW98% ci / \ N( ~ (Ricerc 2-HPBCD H a)

(5% n c' Water) HOH-0.5 413 3 MPK 2% XWEEMEN s hr

8

! }\ N
Br ai npl oPene Oonrpound

For mul ation Cl assificati on Q\&Q\\\Q%\%W » hODMAJ 98%

(39M 1.V. DV IB% Y-48)] CheoN TR - HRBLD
cli 5% n c¢' Wat gr) 1i96 o§\\§\\§§:\\x\\\\\§\\\ DMSO/50
08/ 0 TABLE H: PN ' RATII@

iv. DMA/98%
(Ricerc | 2-HPBCD
a) (5%in

Water)

B4 P e 12 {PRES SRy 0I5 {Su a5
MPKi 2v,s Vit et ) Hgh |AR | &) . B5 °
N ) N
:
Cl

i 3MPK 2%
iv. DMA/98%
(Ricerc | 2-HPBCD
a) (5%in
Water)

~0.5

OH
e se A0 hr
cl OH
Cl
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O N')rrOl O2%N -1i OH 2.3 (avg); 2.3 DVW98% (S)
(30m, 2.9 2 HPBCD (1lhr), 1.7 3 MPKi.v. (5% n (2hr)
W@ Roeeead) Water) Moderate F / N~ OH 5% ONTO BCT7US2008/068843

(avg); 60 MPK, DMW 95% 0.7 (30m), 0.7 i.p. 2-HPBCD
>NHSQZCH (2hr), 0.9 NP/Ricerc (5% n (4hr) a Water)
Moderate 3 MPKi.v. NHo @6hr, 2% (S) | 0.42 (avQ);
1IMPK @ DVA/98% H ~"" 0.24 (30m), 0.5hr and 2-HPBCD

0.53 (1hr), 2 hr @@¥WNHOBAANFREIRADCGEr ca) Water) Low
ci "\ OH NN ~ O 2% DVA/ 98% OH 0.59 (avg);

2 HPBED—0--68 (30— 3—MPK v 5% 1049 (L)
(Ricerca) Water) H gbati@ 10%/ N | O—IDI\/NlO%Nl MPK

Et OH 30% N NHZ Belmamplasma ,| 2 H Dt ecti on ( Absks phd O
CoHRB@D/ 50 limt - 0) @jre¥h wat Eosideow Fogiulagin | EfaBifigBon

) N 0.25 (15, 10 MPK Ny

\/S\/O DMA/98%
* \©\OH 10.2 (avg); 11 2-HPBCD
(30m), 9.5 (5%in
(1hn), 3 MPKi.v. | Water) High
San J:I =0 2%
/O/ 2.3 (avg); 2.3 DMA/98%
@ (30m), 2.9 2-HPBCD
(1hn), 1.7 3 MPKiv. | (5%in
(2hr) (Ricerca) | Water) Moderate

@Nﬁ 5%

Lowv 2o 0.77 (avg); 60 MPK, | DMA/95%
QNHSOZCH 0.7 (30m), 0.7 ip. 2-HPBCD
(2hr), 0.9 NP/Ricerc | (5%in
(4hr) a Water) Moderate
°'\© 3 MPK i.v.
Q \/0\/ . @ 6hr, | 2%
) i 0.42 (avg); IMPK @ | DMA/98%
NT MM 0.24 (30m), 0.5hrand | 2-HPBCD
0.53 (1hr), 2 hr (5%in
0.49 (6hr) (Ricerca) | Water) Low
Cl
OH
\O\N/——\N\/:E\/O 2%
Y O DMA/98%
o 0.59 (avg); 2-HPBCD
0.68 (30m), | 3MPKi.v. (5%in
0.49 (1hr), (Ricerca) Water) High
Q 10%
Y o DMA/10%
o)‘ "~ 0 IMPK | EtOH/30%
”)I\NHZ Below i.V., 2-
Detection (Absorptio | HPBCD/50
limit (~ 0) n) % water Low

cl
H 0.33 (avg);
N N

™ —d 025(15m), | 10 MPK
K \,]/\OO:O 0.49 (30m), i 50%

1.p.,
© 0.30 (1hr), (NeurOp/ | DMS0/50%
0.36 (2hr) Yerkes) saline Moderate
3y 10%
D\ ) 0.07 (avg.); DMA/10%
. N N 0.04 (15m), 1 MPG EtOH/30%
Q\fh" N>=° 0.06 (30m), iv., 2-
I " 0.07 (1hr), Absorptio | HPBCD/50
(hr) (Absorp
0.10 (3hr) n) % water Moderate
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ON y-~

0.49 (30m),

I.p., 5

0%

0.30 (1hr),

DVBQ' 50% 0. 36 2hr Yerkes) saline Mderate

( Neur Op/
10% C1

wWO209/0¢@%y. ); DMA 10% H ci N 0.04 (15m, 1 MPQE&/TH088063843
ONO.06 (30m, i.v., 2 0 HO.07 (1hr), (Absorptio
HPBCDY 50 0.10 (3hr) n) % water Mbderate 187 WO
2009/ 006437 PCT/ US2008/068843 OHH N" S\ 2% C \
7" N,0.25%(avg); DMA 98% O0.15 (30m), 2-HPBCD 0. 35
(Ahe)p 3.MPKi.y. (5% n BLQ|(2hr) (|Ricexca)| Water) High
¢ NY S~I "0 | 2% ®lg:;N|(S' ) N DvA38% cl H BLQ
(lavg); 2-HPBCD ~| BL@%B0r), 3 MIK2HPRCD (5% n BL | hr
‘ , (Ricerca) Water %ﬁ@i‘fbt e S MPRBYE | O"@RAL| ABSORPTI ON
Corpotnd-He-Ab—P—H FRGh p L dRicapis [po Vo, my— diPbed
Craxi T Lb Iast ing|lation A‘z:/ hr h) P.O
o fgrL) 49= 7* 1556.6 2.67 §. 6%%@;51 10 2% -~0
DV 9 (8) ©18pig 8% 2- H-NH | 2pmpRCD
BLQ (30m), | 3 MPKi.v. (5%in
| BLQ (1hr), (Ricerca) Water) Moderate
TABLE 1: ORAL ABSORPTION
Compound % Ab- p.o. p.o. p.o. AUC Dos- | Formu-
sorbed | Cmax Tmax | t1/2 | (O-last ing lation
(%F) hr hr | h)p.o.
(hr*ng
/mL)
¢ 145.7% | 1556.6 | 2.67 | 6.46 | 8451 |10 2%
\OQ 2, * MPK, | DMA/9
AReWH 0-8hr | 8% 2-
! p.o. HPBCD
(5%in
‘ | Water)
o 82.2 558 0.5 304 | 1856 |5 5%
@ MPK, | DMA/9
(R ’ 0-6hr | 5%2-
o= p.o. HPBCD
- (5%in
‘ | Water)
Q 316 407 033 [085 | 3549 |5 5%
N o MPK, | DMA/9
Lo Ao 0-6hr | 5% 2-
mo p.o. HPBCD
H (5%in
‘ | Water)
o 7.9%% | 578 6.7 ne 284 | 10 2%
. =0 MPK, | DMA/9
Yy ° 0-8hr | 8% 2-
/©/ © po. | HPBCD
(5%in
‘ ‘ Water)
§ 6.2%* | 30.6 8 ne 132 |10 2%
SR Q:OH’ MPK, | DMA/9
/@z OH 0-8hr | 8% 2-
ci @ p.o. | HPBCD
(5%in
Water)
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P.O. HPBCD (5%n Water) F F 82.2 558 0.5 3.04 1856 5

5% _6N MPK, DMW9 " H 0-6 hr 5%2- N ~~~~ >~ P.QO
WORBOD6487 (5% N Water) H3C 31.6 407 0.33 0. 85PGHBSH085068843
MPK, DVW 9 aON OH ~__ [I- 0-6 hr 5%2- N D P.O HPBCD

H (5%n Water) H 7.9** 57.8 6.7 nc 284 10 2% N MPK,

DVAW9 | ( N1 NJOHO-8 hr 82- (S) (S) P.O HPBCD
C'Wn Water) H ~33 oo 2* 30.6 B hcsek32 140 2%2%
7=JO MPK, DMV 9 J (|~ N Q H 0-8 hr|8%- |G| 0849

P. O MPBCD> (5% n Water) 188 2009/ 0064 3B hr | 8%2-

PCT/ US2008/ AT 01 3.3** |10.2 5.3 nc 56./4°10 %%@‘8?

oin
MPK, DMA/ 9 Water)
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0 0-8 hr 8- t-0, off P.O HPBCD (5% n Water) 189
WO 2009/ 006437 PCT/ US2008/ 068843 CLAIMS W claim 1.
wou@onp@shd of Forrmula |, or a pharmaceuti cal | BCT/US2008/068843
acceptable salt, ester, prodrug or derivative
thereof: 1/ W (CR3R4)n\ (CRS5R6)p\ Are Z (L)k Ar X
NR 2 Y Formula | wherein: each L is independently
Cl-C6 al kyl, Cl-C6 al koxy, C(=O-(GC -C6)-al kyl, Cl-C6
hal oal kyl, al karyl, hydraxaims O- al kyl, -0-aryl, -SH,
-S-alkyl, -S-aryl, fluoro, chloro, brono, iodo, nitro,
Wl gyano; or two L groups may be taken together with
Mo form a dioxolane ring or a cyclobutane ring;
) =AO;;0ml)puIRL of Forndulof, oba peamhcefticallanckeptabl? salg ester, prodrug or
i nd 'ﬁ&g’ aryl or heteroaryl; Wis a bond, C-C4
X aI kenyl; X is a bond, NRL or 0; each
Rl and R2 i's |ndependently H Cl-C6 al kyI C2- Co6
al kenyl or C6-C12 aral kyl ; or Rl and can be taken

t oget her to (HBRIE My =2

is ind mmﬂl 5 alek Cl-C6 gx(a

Q‘i?k Co) - al Kyl , Cl1-C6 haI oal kyl, hydr oxy,

quoro chloro, brono, igdgpitro, or cyano; or CR3R4

is CCO n=1,2,30r4; each R5 and R6 is independently
whegeinCl - C6 al kyl, Cl-C6 al koxy, C(=0-(C -Cs)-al kyl,

eacﬂg%d ??%%?ﬁ '0C6 aa&g (e8] ’a&%%?(oc)) @' O 911%_@%35‘2 halgalkyl,

alkarybhydrN(y, - alklwé r©1aryl SIFIZ-S {IGRSREY P flean, dhrCireno, Yodosnitro,

or cm’a_%? n%wo gro’ups y tﬁ%ﬁ?%&g@&? %@Q&o@% drojyﬁ?l)ane r%{g ora

cycNFBB@@Qm@%R? NRBC( S)NR6R7, NRBC(O O(Cl-C6 alkyl),
k:gJR?;%d'?zgydr ot hi azol e, or NR8-di hydroi m dazol e; wherein

Ho 7 and R8 is independently H, Cl-C6 al kyl
cacBArCordQL2 i@mabdeydentl@tryl or heteroaryl;

W is a bond, C;-C, alkyl, or C,-C, alkenyl;
X is a bond, NR! or O;
each R! and R? is independently H, C;-Cg alkyl, C,-Cg alkenyl or C¢-Cy, aralkyl; or

R' and R? can be taken together to form a 5-8 membered ring;
ecach R® and R* is independently H, C;-Cs alkyl, C;-Cs alkoxy, C(=0)-(C1-C¢)-alkyl, C1-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R* is C=0;
n=1,2,3o0r4;
each R’ and R® is independently H, C;-Cg alkyl, C;-Cg alkoxy, C(=0)-(C;-Cg)-alkyl, C;-Cg
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R® is C=0 or C=CHj;
@)

o

—N
NN
or wherein -NR>- (CR5R6)p- can be CHz—;

Y is abond, O, S, SO, SO,, CH,, NH, N(C-Cs alkyl), or NHC(=O);
Z is OH, NR°R7, NR®S0,(C;-Cs alkyl), NR*C(O)NR°R’, NR*C(S)NRR’, NR*C(0)O(C-Cs
alkyl), NR®-dihydrothiazole, or NR*-dihydroimidazole; wherein each R®, R and R® is
independently H, C;-Cs alkyl or C¢-Ci aralkyl; or
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>=== ~ Are ZN Ar2-Z is NRO NRO NR9 NRO NR10 NRlo AreO
WOR002/04@32 Ar 2 OAr 2/ S NRO NRO 0 NRO 0O NRECTMBRS2008/068843

, , NRlo S Ar2 ~OAr \ 2/ NR9 or NRO ; wherein RO

and R10 are each independently H Cl-C6 alKkyl,

aral kyl ; wherein when X is a bond, Yis 0 and Ar2 is

phenyl, Z i s mot NRSSOZJ/CQ-OG al kyl ) ;. and Xis

0, -NR2-(CB/\&IS\h§Q)__p6 i s, not E N}—QC(: - \2. The ®pnpound
%f cl ai mAl rein )(A‘ri\i . 3. ﬁ’rh.ic n’pé‘UQQ claim
A —Whey ei n RINEnd R2 are N@ken togethhtR°to fomMR’a 5-8
(CR3R4)" -N N4 \ nenbergd ring so that

" NB~- ( CR3R4) - i's RICRR(CR3R4)_ONRPN N- N INR™
22NN Iherzconpopind of2 clai m 3, wher e -R2 I's °:2=s
O NND™ ~Q - 5. The ourld of £Tai m L wherfin
whelNBi n - NR2- NBRRSR®) p is N&2- 8, The M®hpound of NR ,
claim,1, wherein Wis a bond. 7. The conpound of claim
l,/\'?ﬁer bn Y i s~ON\ 8_cThe conpound of claim, wherein

AZ i's SBBC(O) MRBR7. 5491 WO 2009/ 006437

5435/ 0 007
F’SF{\lQ&Z ,Sér068 Rg/b A;\rwhzere?n_ ﬁg_ang R'? are each independently H, C;-Cg

alkyl, aralkyl;
wherein when X is a bond, Y is O and Ar” is phenyl, Z is not NR*SO,(C,-Cs alkyl); and
when X is O, -NR*-(CR’R®),- is not -NH-C(=0)-.
2. The compound of claim 1, wherein X is NR'.
3. The compound of claim 2, wherein R' and R* are taken together to form a 5-8
(CR°R%),
IV

/

\
membered ring so that -NR'-(CR*R*),-NR*- is R'—R?

(CR%RY), O

L o~ K

1 2 -N N- -N N-
R'—R is \— , \_/ or

4. The compound of claim 3, wherein

The compound of claim 1 wherein wherein NR*- (CR5R6)p— is
The compound of claim 1, wherein W is a bond.
The compound of claim 1, wherein Y is O.

The compound of claim1, wherein Z is NR*C(O)NR°R’.

> =N W
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9. The conpound of claim1l1l, wherein Are - Zis NRO

NRlo Ar 2 OAr2 Ar 2 Ar2 O NRO NRO O NR9 O or NR9
wWa09Mb@3Tonpound of claim1, wherein the conpRCKtSi088/068843

present substantially in the form of a single

enantiomer. 11. A pharmaceutical conposition

conprising a conpound of claiml in a

pharmaceutical |y acceptable carrier. T}O A net hod of

treatment or prophylaxis of neuropatt; stroke

traumatic brain injury, o&'El epsy,

MeulThd aghpousd efdamar, whewin egen?ersatl on r'\@sgul ti,ng from

NVDA receptor activation conprising admnistering to a

host in_Reed thereof ef fe€tl armount of NR10

conposind banm 1, optiopglly ih a phar ceg\;égl ly

accéoﬁtxibl carri e 13xThe ™et hoskof cl & )

wher ei n KRe adpi ni s¥R%ati®n is NBF trQemrrrent HR” a host

ering fro athi¢ pain
Il e By e FE st RO P 6P PR e form
newf@rgaigleldﬂhmroynetn a host suffering froma stroke or
matic brain injury. 15. A conpound of Formula V
E H‘F?F&E%P?%%ﬂsltvnée@eﬁl%"r ‘é’ng’é?P‘E oferdqigy] L 8r odr ug

Or plﬂﬁﬁde&ﬁfchl\y}ea&aﬁi‘tﬁ@&me‘f\r W B W vy A" Z2 Formula
V wherein B is selected fromthe I(_i;rou consi sting of:

d20A mephogpof trpgtmept |qr progjppais ¢f neuropgthic palgnﬂrokWrapgla‘%{: brain

bongiugy, ¢ ]lgepg% afd MérmeWoldgﬁ: eqant% @lulﬂdlagengaﬁ&f‘resultmg from

hydrioxXya hal oal kyl C(=0-0Ci - kyl

Y' NM%I@W@@C&%%\ EOTHB IS aém1®ter@m0 ahest N neAd theregf g
febttl\!‘éta%uﬁﬂ'oflér& p&&ﬂdto%ﬁgn @rdm&uug 104 pRORALARBII C

cyc oal kyl which optionally nmay include 0O-3

hetaseadebieneiricAr " is an aromatic or nonaromatic

L LRl O 12D A B BBl £
| S s\iRéJ(n@)mmneummlewmeach Ris i ndependent I y sel ect ed

4ofﬂe eﬂ%dt (E%lalm li% wiR en??x &&?lnls?raf lon 1¥f rrec{uc %n ur ?a?méury in

taken 0ge hé&rang 66 group coensi's
R a host suffering from a stroke or a traumatic brain injury.

15. A compound of Formula V or a pharmaceutically acceptable salt, ester, prodrug or

derivative thereof:

Ar W B' w" v Ar' 7'
Formula V

wherein B’ is selected from the group consisting of:

O
O O om0
-N N- -N -N N- =N N —
\—/ \/ \_/ and _N\/__;

W’ is a bond or C;-Cy alkyl;

W’ is Ci-Cy4 alkyl, Ci-C4 hydroxyalkyl, Ci-Cs4 haloalkyl or C(=0)-C;-Cy alkyl;

Y’ is selected from a bond, O, S, CH» and N;

Ar’ is a substituted or unsubstituted aromatic or nonaromatic cycloalkyl which optionally
may include 0-3 heteroatoms;

Ar”’ is an aromatic or nonaromatic cycloalkyl which optionally may include 0-3 heteroatoms;
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Ar OAr" > OAr" > 0A NNNaNO oRRRR A \N
O and R-N N 16. The conpound of claim 15, wherein
wW@2000000437 / . 17. The conpound of claim 15, WhRCEUS2008/068843
is -CH2 or CH(OH)-CHz-. 18. The conpound of claim 15,
wherein Ar" is phenyl. 19. The conpound of claim 15,
wherein Z' is NRC(O NR2. 20. The conpound of claim 15,
7> WREREGOINR,; %@reﬁieacm@s ﬁlaé@%ﬂde&lqg %1&% f?eﬁ‘l‘inS@l echirg ok o,
R ON A" OAr ">== t he group
aralkglh6f sting of: R R R NAr' >=, Ar" Ar" N NO\NO R
arRzand Red etﬂ&eanggﬂggéﬁﬂorﬁfthecér@ipreoﬁéstm\é’her ein Ar' is
substi t ut e§ each i ndependent |y
Cl - C6_al kyl , CI-Qgs aI koxy,x?%()) (CI- yl, Cl-C6
hal-oalXyl, al kary, hydro) 0- al ky}r, -0- ryI, - SH,
8- al k Os-Aryl r i _chl ObronQ ]
ni t oy or cyano\N)r two L' Emups may bentake
of:togetRer with Ar'Rto form a Rdioxolane Ring or,a
cycl oQutane ring; and k'=0, 1, 2,3,4o0r5. 22. The
of claim22, wherein an L' group is in the
pear a pogition on Ar'. 23. The conpound of claim 23,
NI n the para position is a halogen. 24. The
andcon‘pc}imd of claim23, wherein L' in the para position
is aC-C6 alkyl. 193 WD 2009/ 006437
PCT/ US2008/ 068843 25. The corrglmmof cl aim 15,
wherei n t he conmpound |s sel ect™ m t he group
dBnShiesPmAgugror ¢ claim & gzj

17. The compound of claim 15, whereln W” is -CH, or CH(OH)-CHj>-.

18. The compound of claim 15, wherein Ar’’ is phenyl.
19. The compound of claim 15, wherein Z’ is NRC(O)NR,.

20. The compound of claim 15, wherein Z and Ar’’ are taken together and selected from

/
0 —0
\
the group consisting of:
Ar" s Ar /l /l

21. The compound of claim 15, wherein Ar’ is substituted with (L), and each L’ is
independently C;-Cg¢ alkyl, C,-C¢ alkoxy, C(=0)-(C;-Cq)-alkyl, C;-Cs haloalkyl,
alkaryl, hydroxy, -O-alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo,
iodo, nitro, or cyano; or two L’ groups may be taken together with Ar to form: a
dioxolane ring or a cyclobutane ring; and
k’=0,1,2,3,4o0r5.

22. The compound of claim 22, wherein an L’ group is in the para position on Ar

23. The compound of claim 23, wherein L’ in the para position is a halogen.

24. The compound of claim 23, wherein L’ in the para position is a C;-Ce alkyl.
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HH r"N")rOrNrO NI CHNI OH(S) (S) C1 A I/ N
OHM H ~~/O1 '\ O N H ddd I, NONI >=0 -0

we0D0e@d7 H3C 1 \ N OH N O H 26. A phar maceurGCTESE2008/068843
conposition conprising a conpound of claim115, in a
pharmaceutically acceptable carrier. 27. A nmethod of
treatnment or prophylaxis of neuropathic pain, stroke,
D6 aLH¥Rb B old@Jf Blairh M5, Wireieik CERSnd ANG1cBkN O the group
neurol ogi ¢ events or neurodegeneration resulting from
NVOR$EBEfor acti vation conprising admnistering to a

clho in need thereof an 194 WD 2009/ 006437

2008/ 068843 effective amount of a conmpound of

. opthﬂyally in a pharnmaceutically acceptable
5 =

UN\/\/O\O\ o
© N/U\NH2

I

26. A pharmaceutical composition comprising a compound of claim 15, in a
pharmaceutically acceptable carrier.

27. A method of treatment or prophylaxis of neuropathic pain, stroke, traumatic brain
injury, epilepsy, and other neurologic events or neurodegeneration resulting from

NMDA receptor activation comprising administering to a host in need thereof an
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effective amount of a compound of claim 15, optionally in a pharmaceutically

acceptable carrier.
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