1 8 AUG 2004 TITLE: SUBSTI TUTED PI PERAZI NE COVPOUNDS BACKGROUND OF THE

| NVENTI ON This application clains priority to U S. Patent Applicatiqg%kmfzm‘
60/ 184182 filed on February 22, 2000, 60/184457, filed on February ,
2000, 60/206396, filed on May 23, 2000, 60/184306 filed on February 22,
2000, and to U.S. Patent Application 60/209262 filed on June 5, 2000, the
specification of which is incorporated herein by reference. 1. Field of the
| nvention The present invention is concerned with substituted piperazine
conpounds, therapeutic dosage forns including one or nore of the
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diseases including atrial and ventricular arrhythmias, Prinzmetal’s (variant) angina, stable
angina, and exercise induced angina, congestive heart disease, and myocardial infarction.
2. Description of the Arxt

1J.S Patent No. 4,56'7,264, the specification of which is mncorporated herein by
reference, discloses a class of substituted piperazine compounds that includes a compound
known as ranolazine, ()-N- (2,6-dimethylphenyl)-4-[2-hydroxy-3- (2-methoxyphenoxy)-
propy1]- 1-piperazineacetamide, and its pharmaceutically acceptable salts, and their use in the
treatment of cardiovascular diseases, including arrhythmias, variant and exercise-induced
angina, and myocardial infarction.

U.S. Patent No. 5,506,229, which is incorporated herein by reference, discloses the use
of ranolazine and its pharmaceutically acceptable salts and esters for the treatment of tissues
experiencing a physical or chemical insult, including cardioplegia, hypoxic or reperfusion
injury to cardiac or skeletal muscle or brain tissue, and for use in transplants. In particular,
ranolazine is particularly useful for treating arthythmias, variant and exercise-induced angina,
and myocardial infarction by partially inhibiting cardiac fatty acid oxidation. Conventional

oral and parenteral ranolazine formulations are disclosed, including controlled release

formulations. In particular, Example 7D of U.S. Patent No. 5,506,229 describes a controlled
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and to treat cardiovascular diseases including atrial and ventricular arrhythmias, Prinzmetal’s
16  (variant) angina, stable angina, and exercise induced angina, congestive heart disease, and
myocardial infarction.
This invention includes a class of substituted piperazine compounds having the

following formula:
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wherein X is selected from the group consisting of:
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R24 2 1 8 AUG 2004 wherein m=1 or 2 or 3; RR R2, R3, R and R5 are each

I ndependently selected fromthe group consisting of hydr ogen, hal o

CF3. CON, OR23, SR23, N(R23)2, S(O R22, SO R22, S02N(R 3)2, Nstooszzﬂ AUG 2004
NR23CON( R23) 2, COR23, CO2R23, CON(R23)2, NR x3SQ2R22, C,.,, alkyl, C2. 5

al kenyl, C2_t5 alk het erocyclyl, aryl, and heteroaryl, mherein t he

al kyl and aryl""heéed%gi/ tl ?t are optlonal |y substituted with 1 substituent

sel ected fromgt hg OROYD LANRI Siel &4h AhdepBadently NeRcte@HPom Gt gfd3conSisisg of
N(R23) 2, S(O 2R1’an3(il S02R2n§5, wherein'R and R3 may i together to form
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al kyl'; RkeR}0. CR, . aldhéil, BeteR4 Zlleﬁ?&nﬁhd?lﬁmwa@yleaoheremd&aeran@mtdny aryl
sel ected from the group” consistin drogen, CO2R23, CON(R21)2, C
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R' and R14 may together forma carbonyl, or RL5 and R16 nay together form
a car bonwdﬂhmaérmmmgeéhﬂtw forgp “RY=5RHCHRCH-or RO and R, or R' and R15 or

RO and R’ tﬂaoknaﬁ@ﬁe%eéachq]}é eﬁa&t@ 6131@&"’@%’“% ¥ EoRsidRY TG ch%%'

to 4 carbon atdhs’and Wher el n and 2 or R" and 4 or
and R16 mag g, qialkglp forma bri dgl ng ri ng system havi ng froml to 5 car bon

tons. R22 i d_f f.C. 15 d
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substi t utgek;wky %hotih?d&t@géﬂ @@Rtn, %’d)ﬁgt,gfl ¢ 1, imcfiend gﬂ‘y@%eﬁ@ﬂsmhn@gmﬁ ahal o,

al kyl , nonoal kyl am no, _ di al % an no am de, aryl am de, heteroaryl
an de, Clﬂpbmrmmearmopypnalkgpsg styn@dwgg}é} g.aqsmuent selected from the group consisting of

halo, CF,, CN, OR,,, N(R,,),, CO,R,;,, CON(R,,), and aryl, wherein R, and R, may together

form a carbonyl, or R,, and R,, may together form a carbonyl, or R,; and R,, may together
form a carbonyl, or R,, and R,, may together form a carbonyl wherein R,, and R,, or R, and
R,,or Ryand R, or R, and R or R, and R, may join together to form a bridging ning system
having from 1 to 4 carbon atoms and wherein Ry and R,, or R,, and R, or R, and R, or Rys
and R, may join to form a bridging nng system having from 1 to 5 carbon atoms.

R,, is selected from the group consisting of C, ;5 alky}, aryl, and heteroaryl, wherein the
alkyl and aryl substituents are optionally substituted with 1 substituent selected from the
group consisting of halo, alkyl, monoalkylamino, dialkylamino, alkyl amide, aryl amide,
heteroaryl amide, CN, O-C,  aikyl, CF,, and heteroaryl;

R,, is selected from the group consisting of H, C, ,; alkyl, aryl, and heteroaryl, wherein
the alkyl and aryl substituents are optionally substituted with 1 substituent selected from the
group consisting of halo, alkyl, monoalkylamino, dialkylamino, alkyl, CN, -O-C, 4 alkyl, and
CF,; and

R,, is selected from the group consisting of alkyl, cycloalkyl, and fused
phenylcycloalkyl wherein the point of attachment is on the cycloalkyl wherein the alkyl,

cycloalkyl, and fused phenyleycloalkyl are optionally substituted with from 1 to three
substituents selected from the group consisting of halo, CF,, CN, OR™, SR”, S(O)R%,
SO,R%, SO,NR™),, NR®CO,R®, C,, alkyl, and aryl wherein the optional aryl substituent is




R23 is selected fromthe group consisting of H C .15 al kyl, aryl, and
heteroaryl, wherein the alkyl and aryl substituents are optionally
substituted with | substituent selected fromthe group consisting ol BMﬁJW
al kyl, monoal kyl am no, dial kylarnino, alkyl, CN, -OC, .6 alkyl, and CF3;
and R ,4 is selected fromthe group consisting of alkyl, cycloal kyl, and
fused pbpmyHatlychbsitkied withefrenn foltesupstitoéntoteladtbhabneht grcupdnkiitn of halo,
cycl oal ky] wherein_the 9|ké cycl oal kyl, and fused phenyl cycl oal are
opt i onal PYemstdshs t0b &R Geall. 208 three substituents sel ected from t he
group consisting of halo, CF3, CN, OR20, SR20, S(O R22, SO02R22,
SO02N( R20) 2, NR20CO2R22, C,., alkyl, and aryl wherein the optional aryl
substituent is 3 1 8 ARG 2004 optionally substituted with from1 to 3
substituents selected fromthe group consisting of halo, phenyl, CF3, CN,
OR20, and C, -,Ral FiPRte R19 wherein R17, R 8, R 9, R0, and R21
are each i ndepende Iy se ect ed fromthe group consisting of hydrogen,
hal o, NO2, CF3, CN/|j OR2" SRD, N(R23)2, S(O R22, SO2RZ21 SO2N( R23) 2,
NR23CO2R, 2, NR73CON CORD, CO2R2J, CON(R23)2, NR23SQ2R22, C,.,, alkyl,
C2-1s al kenyl XC2_,, ) kynﬁas het erocyclyl aryl, and het eroaryl wherein
the al kyl and aryl supstituent are optlonally substituted with |
substituent selected R¢omthe group consisting of halo, NO2, CF3, CN,
OR23, SR23, N(R23)2, S(O R22, and SO2R22 In yet another enbodinent, this
invention is a nethod for adm nistering one or nore conposition of this
i nvent i oheimRyaRnmR si Rooand Raerresech tdependeatly pdestehBogrtbe graapreonsising  of
protecti et I st e n 0
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prot ecting e’s subseuent B 3yEtent eases such
as i nt er NRLIGOUR,¢ NRYITORR Q)), COR.,f, OCER,;, GOD@:;BPNREJSOQR:E,CIQ&M@WG donor

ti ssue and organs used in transplants, and to trea
alkenyl, C,,, alkynyl, heterocyclyl, aryl, and heteroaryl, whcrem the alkyl and aryl

substituent are optionally substituted with 1 substituent selected from the group consisting of
halo, NQ,, CF,, CN, OR,,, SR,,, N(R;,),, S(O)R,,, and SO,R,,.

In yet another embodiment, this invention is a method for administenng one or more
composition of this invention to a mammal in a treatment selected from the group consisting
of protecting skeletal muscles against damage resulting from trauma, protecting skeletal
muscles subsequent to muscle or systemic diseases such as intermittent claudication, to treat
shock conditions, to preserve donor tissue and organs used in transplants, and to treat
cardiovascular diseases including atrial and ventricular arrhythmias, Prinzmetal’s (vanant)

angina, stable angina, and exercise induced angina, congestive heart disease, and myocardial

infarction.




cardi ovascul ar diseases including atrial and ventricul ar arrhythm as,
Prinzmetal 's (variant) angina, stable angina, and exercise induced ﬁrl%hr}ﬁﬂ
congestive heart disease, and nyocardial infarction. 4 1 6 AUG 200k b
DETAI LED DESCRI PTI ON OF THE | NVENTI ON This invention includes a class of
substituted pi perazine conpounds having the followi ng fornmula: wherein X
is selected fromthe PEPAPLEDBESCRIBTOONaDE DHEHNVENTION 1 or 2 or 3; R
R2, R3, R, and R, are each |ndependentl sel ected fromthe group

consi sting ofThlhde@‘gJ@n ingh1dgs anclass ef ubstiutedrpiperagme scompnds 2aviseoin o
S02R22, @gZW%R%SéglNR 3C02R22 NR23CO\I(R23)2 COR23, CO R23, CON(R23) 2,
NR23SC2 % kyI C -,s alkenyl, C -,s alkynyl, heterocyclyl, aryl,
and heteroaryl, wherein the al kyl and aryI substituent are optional |y
substituted vvith | substituent selected fromthe group consisting of halo,

NO2, CF3, CN, BR23, SR73, N(R )2, S(OR22, and SO2R22 , wherein R2 and R3
may j oi n toget er to forma fused ring systemhaving fromthree to four
car bon hn together to form

- - CH. H CH=Cxf; X RNtly selected fromthe group
consisting @ _ : R10, R11, R 2, R13, R14, R,
and R 6 ar ey ' nhe*gﬁau% ednsisting of
hydrogenR COOR ryl whergin the &kyl and aryl
substituehts ar§ optlonlal I y su 1 substit'uent selected from

t he group consi Sting oRy, hal o, RN R23) #H C02R23, CON(R23) 2
and aryl, wher&sn RO and R o may togBicehrziu,fs RLprma carbonyl, or R" and R’
may together forma carbonyl, or R13 ang R 4 may together

wherein X is selected from the group consisting of:

e . A

whereinm =1 or 2 or 3;

R,, R,, R,, R, and R, are each independently selected from the group consisting of
hydrogen, halo, NO,, CF,, CN, OR,, SR, N(Ry), S(O)R;, SO.R;, SO,N(R).,
NR,,CO,R,,, NR,CON(R,s),, CORy, CO;Ry, CON(Ry) NRypSOR, Gy alkyl, Cois
alkenyl, C,,, alkynyl, heterocyclyl, aryl, and heteroaryl, wherein the alkyl and aryl
substituent are optionally substituted with 1 substituent selected from the group consisting of
halo, NO,, CF,, CN, OR,, SRy, NR;5),, S(O)R,,, and SO,R,; , wherein R, and R, may join
together to form a fused ring system having from three to four carbon atoms, and wherein R,
and R, may join together to form ~-CH=CH-CH=CH-;

R,, R, and R, are each independently selected from the group consisting of hydrogen
and C, ,, alkyl; '

Re, Rio» Ryps Riz Ry, Ryg, Ry and R are each independently selected from the group
consisting of hydrogen, CO;R,,, CON(R,,),, C,_, alkyl, and aryl wherein the alkyl and aryl
substituents are optionally substituted with 1 substituent selected from the group consisting of
halo, CF,, CN, OR,,, N(R;,),, CO;R,;, CON(R,,), and aryl, wherein R, and R, may together
form a carbonyl, or R,, and R,, may together form a carbonyl, or R,; and R,, may together

form a carbonyl, or R, and R, may together form a carbony! wherein R, and R,; or R, and

R,;or R and R,, or R,, and R, or R, and R, may join together to form a bridging nng system
5




forma carbonyl, or R s and R16 may together forma carbonyl wherein R' and
R13 or R9 and Rs or RO and R' or R'" and R15 or RO and R 3 nmay JOlﬂaAUGmm
together to forma bridging ring system 5 18 AUG 2004 having froml to
carbon atons and wherein R4 and R1I0 or R® and R 2 or R® and R, or R5 and
R16 may join to forma bridging ring systemhaving froml to 5 carbon

at ons; F!J?Z“F%ﬁ'@é# bde éoparqumt@m apd G{J‘prmmﬁsla.sdi RngoraR.,, @id B, @l Ky land & ybr, Rand

het th k d bst i t Il
Cubst | 1 AER AT P e e B bient Hins RES Lo eonsPeR ng of hal o,
al kyl, monoat kid ssledted feinpdhk ke disisahKyF c?,rp @%1 ay lan@'ﬂhfé@ra*ylh%&"e&a{hy

r

amde, CN, OC,, alkyl, CF3, and heteroaryl; I s"selecte om the group
consi st i Hgyloandand, su 5n@zmy|are @pypnalhfnwusenmdmw | swhetitetm setebedafréayl thand

aryl 2@5‘1&‘5 Lég)gglg% eofofpar1| lh %nuol% t%#t ed W|t %rémilrjnb |ta(u]3qeJ ‘]t’kg'TefLeCt

aI kyI (MdterofdyCamidea Ity O- Cc}gd e, @ﬂq,cfgga@;s sel ected fromthe group
consi sting of aIkyI gycloalky , and fused phenyl cycl oal kyl wherein the

poi nt of att aknieHrleqt éﬁmtthemlcgawtwg ot €jpakkiib aasnkamd hetarymbmcy&m
and fusegge Bﬁ&'ﬂé.}]ﬁ%?ylgﬁ#:&:{ljue Eﬁreo to%n Wb q?{% wlﬁybw{l sc ec&ﬁg ES tlér ee

substituents”sel ecte rom roup nSI St

SR20, S(@maonsamalswlmbaoaimwmcylﬁmn% alidgy IGN, a.mic [ Yikyiagd ei n
t he opti @ryl substituent is optionally substituted W th froml to 3
substi t elected fromthe group consisti ng of hal o, phenyl, CF3, CN,

OR20, and C, .R akkydeiqnd @’&nv‘ﬁfcr SRconmE{’l afllgj ﬂ’qﬁhéﬂoeﬂﬁgh

i ndependent |y Yel'ected fromthe gro consi s o en

CF31 ON,phempigyclsmtk3] wieRin )ite pSHOPRERACHEOGRAR onsmm@mam@l WHRESOURRARY
NR23CON( R2 NR23SO2R22, C, .-, . C2.15
al kenyl , ¢ @aﬁ%& %n@ﬁgg) EZF'@{‘I@@.?\I%"‘\(L@% 5r?/rl’n°“éﬁ¥ﬁ gﬁft&‘f‘?grﬁmab{ﬂ’é di 1o thyee

al kyl ~ andbaftiénts Sehstddt Bent trr groqptddamdlﬁg oFUhd, | ¢} e WOR™, | sreabssichrent
sel ect ed frq;n t he (ﬂgﬁu%ﬁasjns'}@p ng o

optionally substituted with from 1 to 3 substituents selected from the group consisting of halo,
phenyl, CF,, CN, OR”, and C, ; alky! and

alky! and aryl wherein the optional aryl substituent is

Rie
Ris \ Ry
x / Ris
R19

wherein R,, R, R,s, Ry and R,, are each independently selected from the group consisting
of hydrogen, halo, NO,, CF,, CN, OR,,, SR,,, N(R,),, S(O)R,,, SOR,;, SONR,,),,
NR,,CO,R,, NR,;CON(R,,),, COR,,, CO,R,,, CON(R,,),, NR,,SO,R,,, C, 5 alkyl, C,
alkenyl, C,,; alkynyl, heterocyclyl, aryl, and heteroaryl, wherein the alkyl and aryl
substituent are optionally substituted with | substituent selected from the group consisting of
halo, NO,, CF,, CN, OR,;, SR,,, N(R,,)5, S{O)R,,, and SO,R.,.

This invention also includes a subset of the class of substituted piperazine compounds

identified in Formula I above having the following Formula (IA):




hal o, NO3, CF3, CN, OR23, SR23, N(R23)2, S(OR22, and SO02R22. This

I nvention also includes a subset of the class of substituted piperazine
conpounds identified in Fornula | above having the followi ng Fornmulld@ AU62004
6 1 8 AUG 2004 Rg IAwherein m=1, 2;, R, R, R, R4 and Rs are each

I ndependently selected fromthe group consisting of hydrogen, hal o, CF3,
OR22 and C, ., alkyl and wherein R22Rjs®g,C ., alkyl; R6, R and R each

i ndependent | ., sel ect g¢d from t heRggoyp izst i ng of hydr Rgen andR15 C 3

al kyl; RO, RL\NR_' ./ nd R 6 are each indepe ently

sel ected from Q I Sti of n C,, alkyt=Nor R9 and
R1Q may Jeile Ay “Nor R' ZAiInd R o)
car bonyl , R 0 R14 may tjoyget rma caybonyl, or \13

d R@’@ may
t oget her form g-ca bonyh whergj R \an 13 or 9 and R 5 and R' or
R' and R 5 OR, RO and R' may JORHthg%H‘IEﬁ“BtO forma br|d I ng r\_.ng system
wherein the two R gr%tUps t oget her corrpr‘l‘se of from| toRa carb&aeatons
with the prow so that R9, R10, R', R12A R13, R14, R 5 and R 6 are not all
si mul t ang l.rﬂ;/qlrggen Ri 7, R18, R 9, R20 and R21 are each independently
sel ect ed romt group consisting of hydrogen, halo, CF31 CN, OR22,

S(OR2, SO2R2R', BONKCRES)add KiONER2E) nde@indentlpisidpttediome e gmap dossigtingof

Foget her PYaPaf dekp 6 QR I AU A LT EIbU A OB mul a 1A, R, Ro,

R, R4 and RS par g’ 8aCR® efhaAE§EndentiFEelected Grofn theaér&)ﬂ cdﬁﬂﬁﬁﬁg GRRyiegen &hd 3
fromthe soup consisting of hydrogen, halo, CF, alkyl; R6 is selected from

hydr dgenCapalkibt hyl ; R, R R9, RIO, R', R 2, R 3, R14, Rs and R 6
R®, R R'", R R", R" R" and R’ are each independently selected from the group

consisting of hydrogen and C, alkyl, or R? and R'® may together form a carbonyl, or R'' and
R'? may together form a carbonyl, or R and R' may together form a carbonyl, or R and R"
may together form a carbony! wherein R,, and R; or R; and R ;0or Ryand Ry, or R, and R, 0r
R, and R,, may join together to form a bridging ring system wherein the two R g;foups
tog;ether comprise of from 1 to 4 carbon atoms with the proviso that R’, R", R R R R",
R'* and R’® are not all simultaneously hydrogen.

R”, R®, R", R® and R® are each independently selected from the group consisting of
hydrogen, halo, CF,, CN, OR%, S(O)R?, SO,R”, SON(R™),, CON(R™),, C, alkyl wherein
R2 is C,, alkyl, or R” and R"™ may together form -CH=CH-CH=CH-, or R" and R" may
together form -OCH,0-.

In more preferred compounds of Formula 1A, R', R?, R>, R* and R? are each selected
from the group consisting of hydrogen, halo, CF,, OR12 and C,, alkyl where R¥ is a C,,
alkyl; R® is selected from hydrogen and methyl; R’, R®, R, R, R", R", R" R™ R" and R*
are each independently selected from hydrogen and methy] or R’ and R may together form a
carbonyl, or R and R* may together form a carbonyl with the proviso that R®, R”, R", R,
R’ RM R' and R' are not all simultaneously hydrogen.; R”, R, R”, R* and R* are each
independently selected from the group consisting of hydrogen, halo, CF,, ORZ, C,, alkyl
wherein R® is C,., alkyl, or R"” and R"* may together form ~-CH=CH-CH=CH-, or R" and R"”
may together form -OCH,O-.

In still more preferred compounds of Formula IA, R, R%, R%, R, R, R%, R” and R are

H

each independently selected from the group consisting of methyl and hydrogen; R’, R R




are each independently selected from hydrogen and nethyl or RO and Rl may
together forma carbonyl, or R13 and R' nay together forma carbonyl with
the proviso that R, Rl, R', Rl12, RI13, Rl14, R s and R16 are not 418 AUb 2004
si mul t aneously hydrogen.; R1l7, R", Rl , R20 and R21 are each

oo R R R R S A8 06 g So1Bt Ll o AR on IR B T
- CHf:CH_ ’ ;wdﬂay logetRer fiim]h Rl:@rlbomlaly ot ddéhiigrR‘thfamRt-ggﬁggqung B F?f‘jd“'g;' g‘?f}ﬁthe
referred conpoup § For ol A Rl «F3, ... R5, : an are
gach i ndBtﬁé’h%gﬁﬁ 935% ell%:? ’e}gy f onﬁt hg%g%"‘éiu% @ apisal] ppudrnersshy hydragen; R,
hydr ogeng*R&* R20andRRY. ard edeiBindbfindORf: %&tedﬁ%’?m Otﬁ; gﬁgﬁcﬁgg&@m;@geach

i ndependent |y sel ected from hydrogen and net %/ &ther
form a chalpob¥l., OB RhermmdRR'is mayhytlomethiskror fROF andaREanbo myethet ot beH=CH-

provi so that . Ry R12, R 3 _R', nd R16 are not all

si mul tanégjﬁg}??F?&g?*oaé]grﬁgﬁayto%? f%‘ﬁﬁétﬁand Rz' are each independently

sel ected frontd be egePBRrE P& BB hn VS BRI : * are eactPRfe £ein
R22 is rre{?hﬁl, gretepyl {)r&%' anc?l: R'pg may toget hae%dt!%%g]nd- e Ch ih(%g];ﬁ’or

R 8 andRR'Riel'.tBgeRhere teshnhydooeero R Rif BUeR'Hor'S RMefRét med RYmmeucwdh of

For nul . thyl: .R2 wR, Rz h
nycr ogert"CrRERet oBecBi 0688 dRha g SRl B gammd Rt sy it o B g
sel ect edcdrbompl Ny RBoeE Rihghabditer G6rmRA candni withYhel 10991sh hat 0T AR R

carbonyl ,,.or R13 and R may together forma carbonyl wth the proviso that
RO, R 0,RR RRE’ anR " are noralssimptapasisly bydregenalR’, &'nR't.Ricend IR/’ Axedachyen;

R', Rle, R ' ] cted firam.the ar
consi sti 1#11 g‘s‘?ﬁrﬁﬁ%fg? gér?,gjlﬁg]ﬁl,’@%ﬁl ﬁ)‘/: FM%@WQ%F%% tmel(ahsy lh@ﬂ]y\"’sﬂg?‘w
and R38 weyethpiyer R afdR thmGHogkth&HoBh--CH+CHRUBI=aCH-, Bt R'Tayd RFgeuf esgettfepr m
-OCHZO.%IV%_%[II%NDM preferred conmpounds of Formula A, R and RS are

each net , Rs, R7, R8 are each hydrogen; R9, R10 are sel ected
from hydr ogen,in@&thibre ppéfefFBY cd £bf FoRhh JACRF BONKF areRh3h ddhtl R age
sel ected from hydrogen and nethyl; R13 and R' are selected

RY, R®, R’ R’ are each hydrogen; R®, R'® are selected from hydrogen, methyl, or may together

form a carbonyl; R and R'? are selected from hydrogen and methyl; R'> and R are selected
from hydrogen and methyl or may together form a carbonyl; R'* and R’ are hydrogen with
the proviso that R®, R, R", R"*, R”, R", R* and R are not all simultaneously hydrogen; R"’
is selected from the group consisting of hydrogen, chloro, fluoro or methoxy; R'® and R'® are
each selected from the group consisting of hydrogen or methoxy, or R'* and R'® may together
form -OCH,0-, or R'" and R'® may together form -CH=CH-CH=CH-, R* is hydrogen; and R*
1s selected from hydrogen or chloro.

Most preferably, the substituted piperazine compounds of Formula 1A are selected
from the group conmsisting of  N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-3-(2-
methoxyphenoxy)propyl]-3-oxopiperazinyl}acetamide, N-(2,6-dimethylphenyl)-2- {4-]2-
hydroxy-3-(2-methoxyphenoxy)propyl]-3,5-dimethylpiperazinyl} acetamide; 2-{(5S,2R)-4-[2-
hydroxy-3-(2-methoxyphenoxy)propyl]-2,5-dimethylpiperazinyl}-N-(2,6-
dimethylphenyl)acetamide,  2-{2,5-diaza-5-[2-hydroxy-3-(2-
methoxyphenoxy)propyllbicyclo[4.4.0])dec-2-y1}-N-(2,6-dimethylphenyl)acetamide, N-(2,6-
dimethylphenyl)-2- {4-[2-hydroxy-3-(2-methoxyphenoxy)propyl]-3-
oxopiperazinyl}jacetamide, N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-3-(2-
methoxyphenoxy)propyl]-3,3-dimethylpiperazinyl} acetarmde, ~ 2-{5-[(28)-2-hydroxy-3-(2-
methoxyphenoxy)propyl}(1S,45)-2,5-diazabicyclof2.2.1Thept-2-y1}-N-(2,6-
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from hydrogen and nmethyl or may together forma carbonyl; R 5 and Rl6 are

hydrogen with the proviso that RO, RFO, R', R 2, Rl13, R', R S and RBoAL 2804

not all simultaneously hydrogen; R' is selected fromthe group consisting
chloro, fluoro or nmethoxy; R18 and R19 are each sel ect ed from

f hydro

?he érgu'%ﬂw@néplmnvﬁgcmiﬁydrogen or net Mbk36-dmeRylphamd)-& -ty droyet-ie

f OCH2 d.R 8 f

hscrj;nogen %‘iéﬂ%fmr Q@’grectgaeazl };a %'Bg&e%;mor ormlgmgﬁo%g% 4

t he subsﬂhér!é%%oﬂyp@h%ﬂoﬂgb&?rlpQii%@&lﬁyl ) dcefafilia DMe{mq:ts(einebmgUphe‘nb@yM he
group consi s di met henyl)-2-.{4-[2-h

3-
met hoxyphnedmxogb)unrlbmytr]azmybw é@waetihmkwhgn éffeéqﬂ"éé, N-(Z, %- dlmg{hylpéenyl) 2-{4-

N-(2,6-d

nyor oy A NB RS R BHRRRar Bai) Pareiav s N @ S iR -

{(5(5225) [a%hﬁctQ%X)Fyﬁ4@ml;M§=mgWMPhertg%%tmﬂ@%delﬂﬁﬂa di M(W*“pi(?&)‘ﬁﬂ nyI )
i me eny] ). acet ani de | aza-

met hoxypﬂ’é‘?f@R ) P%ﬁ)p%‘l groxypyogyy- 34’“6‘)*‘@1@&?‘*232%)}11 N- (2[262 é"%‘?qﬁ@?ﬁmy&%‘éﬁ?m)dﬁclet am

d N- 2 3

e A At P RS om0

met hoxy pdiehloxophenylpy | ]ac&ta&alde m eRh{(BPi-pHR S B (Y uosapbemmiyod - hydroxypropyl]-3-

hyd hoxya
§05) 25 mein i aar i O su B it S B4 GSe-Sprprbenory)-
di met hyl @i?)%abdx%rg{o?gfﬂ@ _S8thylbiperadin 5-ﬂ@t5'1h‘lbﬂﬁﬁ?EL%ﬁnorﬁﬁe{l@i)bﬂdfy@]lﬁ&ctﬁn(dE

met hoxyphenox - pi perazi acet am de, 6- di net hyl phenyl ) - 2-
{4-4-(42- {(1S)e‘%-&ﬂﬁ)aﬁdiwommmmgﬁwquwa&WFWIP%%@P&HT%@ t

-(4-(4- -b n

o1 per sai HOFSERIe A AR AT Py SRR S Mroprapyl-3-methy pipersainyl;

{N4( 2[% gmdﬁ?ﬁ%ceﬁn}m)mgyl E{r:noxy%ﬁgsw 1(25}55;12@@}5:@11:;%:@@@ midg@?p;fyl] -3-
o T p oY VN T4 ' He L Ny WL SN AP

pi per azi AgthyIRipweary daN-(4- h‘ﬁ' e P

f1uor Ophﬁ?&w}prgpm@rxﬁéxﬂbwiz}nﬁ}r @(tztbslrm)ﬂslié@l)“ﬂdclm'ﬁldé 22 8¢38)yre{(by)-piEny| )

acet am de;

((3S)-4- p@@@ph@zo(xz} -thydraxyenpoiyd- metnipiessami by Phenylareiry s 2pte Ak H7AS)-
-N-(2,6- 3-(2-fluorophenoxy)-2- hydroxypropyl] -3-methylpiperazinyl}-N-(2-chlorophenyl) acetamide,

2- {(38)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl}-3- methylpiperazinyl}-N-(2-chloro-4-
methylphenyl)acetamide, 2-{(3S)-4-{(2S)-3«2-fluorophenoxy)-2-hydroxypropyl}-3-
methylpiperazinyl}-N-[2-(i -methylvinyl)phenyl] acetam:de, 2-{(35)4-{(2S)-3-(2-
fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl} -N-(2-methylphenyl) acetamide, 2-
{(3S)-4*[(2S)-3-(2-ﬂuorophcnoxy)-Z-hydroxypmpyl]-3—mcthylpipcraziny]}-N-[6—methyl-2-
(methylethyl)phenyl] acetamide, 2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl)-3-
methylpiperazinyl}-N-(3-methylthiophenyl) acetamide, 2- {(38)4-[(25)-3-(2-fluorophenoxy)-
2-hydroxypropyl]-3~mcthylpiperazinyl}-N—(4-chloro—2-memoxy—S-methylphcnyl) acetamide,
2- {(3S)-4—-[(2S)-3-(2—ﬂuorophcnoxy)-2-hydroxypropyl]—3-methylpipcrazinyl} -N-[4-
(dimethylamino) phenyl] acetamide, 2-{(3S)}4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyi}-
3-methylpiperazinyl}-N-(2,4-dimethoxyphenyl) acetamide, 2-{{38)-4-[(285)-3-(2-
ﬂuorOphenoxy)-2-hydroxypropyl]-3—methylpipcrazinyl}-N-(3,4-dichlorophenyl) acetamnide,
2-{(3 S)—4—[(2S)—3-(l-ﬂuorophenoxy)-2-hydroxypropy1]-3-rnethylpiperazinyl} -N-(4-
chlorophenyl) acetamnide, 2-{(3 S)-4-{(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-
methylpiperazinyl}-N-(3-chlorophenyl) acetamide, 2-{(38)-4-[(2S)-3-(2-fluorophenoxy)-2-
hydroxypropyl]-3-methylpiperazinyl}-N-(3,5-dichlorophenyl) acetamide, 2-{(3S)-4-[(25)-3-
9




di chl orophenyl ) acetam de, 2-
((3S)-4-[(2S)-3-(2-fluorophenoxy) - 2- hydr oxypropyl ] -3- net hyl pi pe ZAUEV%UM
N-(4 sul f anoyl phenyl ) acetam de, 2- {(3 S)-4-[(2S)-3-(2-fluorophenoXxy
hydr oxyﬁr opyl L 3- et hyl pi perazi nyl)
N- ( 5- methfngroph¢naxy)- dedmxvpmpyb]ﬂwmm}wlmmlh@ (4-methoxyphenyl) acetamide,

) 808 ISR WSk 527 1)

S) - 4- [(2§)eu@11§1&n yhuor opbaRedey) - 220498 PAYRSREYRIfudrépHeRyDLIRY B8k yPrbpyl]-3-
N- napht hyl acet ar ai'de, 2-

{(3S) - 4- edw)piperaziny|}Nr(Bresyirbonyd- pyetamidep rZ’JWIS])-Ai(ZS) -3-(2-flucrophenoxy)-2-

S- 47 (oS eBR Py BRI BTN, SEeride P2t

-N-(2-py ﬂﬁe}ophaktﬁ@yiz)hﬁﬁﬁ;typ ﬁra-&e&Mp?@raﬁnﬂM@p-aya(naREenyl) acetamide, 2-
f1 uor ophenoxy dr oxypropyl]-3 nethylplpera2|nyl} pbiﬁilacetanalde

2 {Nf ?28){( ﬁ@l—yﬁ@owhmhaﬂwﬁwmmny BoRGHY A1 pi per azi nyl
5 [(2%4*@%? o AEREREE 7, 21 (S LSy ae Mprophepopy-a bydroxypropyi)--

- N- ( 2- chipfettey eﬂﬁinmql-]ﬂk(ewéth@g@haﬁpl)iecetannde 2-{(38)-4-[(28)-3~(2-fluorophenoxy)-2~

2-((3S)-4-[(25)-3-(2-fl h
ot h39 pi B zy%wpyﬁ sty (A VRS ol cestamids,( 3-(35)4

T B A s s

S)-3-(2- ’(ﬂlﬂﬂmmﬂmhﬂmhﬁﬂﬂi raetamnideyr Dif(ASHA-[2S)ed-tApompharmixy)s2-Hydroxypropyl]-

) - [ (2 HGEVBIReriAR %i)ﬁ%%@n%ﬂ%@@pf?pﬁﬁm% AP

N (3 e BRIV ir BT metty et by N2 o enoxy) -
2- hydr oxypr opy! ] met’hyl pi pefazi nyl } I{] (4- c ?lor-(() 2- nmet hoxy E’h@ yI{)henyI)
acet B dacetarpide, 2-{(38)-4-[(28 3-{2—ﬂu0rophenoxy)-2-hydroxypropyl] -3-methylpiperazinyl}

AL R 5

2- ((3S) - Ay -t IpieRemon y- 4 ydrmethpkgghehyd 3aceridide 38)-ay|
I\EEZ )4 dlﬁr:g_2 0X plﬂenyl)?acetamde—)\lI ;S(B S) - f4‘1[(2% i Pl iaskeyl}

f | uor ophbASXy2alueremisgBrchlydro eteriep } N3 4-dnnethoxyphenyl)
N (3, 4-

{(3(8) - 4- ?%%R%op?e{q%%r E%%Z ([g%q?“oio ;ﬁ:ego ﬁﬁ?”%‘if’f’?"’é’ yn]e mﬁthp%rlglgr azi K I—N-

-N- (20 cl¥-ohloph2fidoyophenyiim daetanidé,( 3 and 2 {(3S)-4~[(2S)—3—(2-ﬂuorophmoxy)—2-

P (5 cRydeoimonyily S aeey ez N {0 e s meav PRI emNs) - o

gy?z gé)prOF(ylzlg;ns?m%ﬁM RicRRI8% fbset}of &b&ém&udplﬁalaﬁhe%ﬁﬁ%hﬁd@sﬂ&ﬁnﬂm

having the following formula IB:
10 1t
-2 R Rﬂwz  R™
RNJ\K R19
| o H OH
R® R’
R* RS R R1RMR R*’ R20

25

wheretnm =0, 1 or2 or 3;
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(2-fl uor ophenoxy) - 2- hydr oxypr opyl | - 3- met hyl pi per azi nyl } - N- (4- net hox ¥ @t Y204
acetamde, 2- { (3

S)-4-[(2S)-3-(2-fl uorophenoxy) - 2- hydr oxypropyl ] - 3- et hyl pi perazi nyl }

-N-(4- methyl phepyl s apefanges, dependently selected from th ting of
2-{(38)-4-[(2 % (2 Ak Opheﬁaoexac In eﬁenregxy s€ Cel %m € gioup con5151ng 0]

met hyl pi bﬁdragemylh}a}d\l- (\E{},neﬁiﬁ,yl 151\Ien§BlR)?J aﬁﬁgarﬁﬂﬁﬁg)z,ZS{O}RH, SOR;, SON(R,,).,
S)-4-[(2S)-3-(2-flu 5
hydr oxyp oo R RN w3 - RO Bt AR GoherHRySQBer aft vt o

2-{(39) - Qik[zxg S)C3 (Za hetergcyclyl and heteroaryl, wherein the alkyl and aryl
fl uorophenoxy -7 ﬁydru%n)ypropyl -y3ymeta%yl g era2|arlg/ ) -N-(4- cyanltl)cghenyl )
acet am dsubsfituent are optionally substlmted with 1 substituent selected from the group consisting of

{(’\IE%(SZ1 4a%é?%8ﬁe¢\€! #@%@@mw@:’i Ek’(ﬂl)r Z;f)épld%@/ﬁ!z, 3- et hyl pi per azi nyl }

{ (39) - 4- [ (25) R8-R2ahd BATQEH aRRFshderI N YElEQXY BloPe] gréup maishnh@bmawbg&yb}
N- ( 2- met hoxy enyl) acetaride, 2-{(3 5)-4-[(29)-3-(2- quorophenoxy)
hydroxypﬁop;ﬁ A3- et hyl pi perazinyl} N-[4-(trifluoronethyl)phenyl]

acet am de, 6 (2 Q> Fpd $nf e

hydr oxypr opyl }{ﬁ’eé‘n pf per’a2| %yl %‘dﬁlc\)ﬁ[ %%g?%d%m%mﬂ?’fsflﬁ‘gf%r?e%y}\ )%ﬁenyl ]
acet ar eonsibting 360 hdrbfet5)CO,2-CONORhEND ey, iyl whyrpinothy| iyl and ar!

3- et hyl pi_perazi nyl } a&,@ 5-di met hoxyp

15 BRE bishisre bpriprAll B MR S U R, SR B Srr e PR CRFISITE 9T )

e | L S and RY o
2- {(38) rAI,BF ?Fj éNyCE? UO@(ﬁ)ﬁgﬁgg"} Qf@lq@uh or aryl, wherein R’ and R"" may together

hydrOXypfcwwh]CﬂbenEL oyl Bi’ pmxda&'ﬁ }togtth(rsfonﬁlmwborwl,mart lorydRE ey together

t d f 2 | h ) b 9
et hy pi BT FRYRPIAS 6 580 B, R s R Fadn sRT R b Ko o
[(2S)-3- R?'dcﬂw(éﬁ@ﬂhmy)m@i{mbﬁ RO¥PRY Y join f@“etﬂh}# {oi fpri aZbrivging ring system
-N- (3, 4- d| met hoxyphenyl ) acetam de

2-{( 3S) - ¥hereym) %ﬂx%&amm%s&%h&mmﬁ%f ERyok of Farben AR AR Rnaid - N

20 (4-chhar 1D n € m den h
2-((39)- %2%) faé&'% ?{]go?ﬁ%gfgngﬁ( 13) a.gu.? R'®Rdy join to form a spiro ring system wherein

hydroxypmﬁwolRammshvgqmmj@Damnmf) fne| o heatboxgtemshy| - 6- met hyl phenyl ]

Compounds of Farmuldtr ChAUAY TRE oy Poriers dh R BOREEGRINGs of
hydrogen, halo, NO,, CF, CN, OR,, SR,, N®Rp), S(O)Rn, SOR;, SON(R;).,
NRECOQRH, NR,,CON(R,,),, COR,;, CO,R,;, CON(Ry5); NRpSOR,,, C,s alkyl, Cos
alkenyl, C,,s alkynyl, heterocyclyl, aryl, and heteroaryl, wherein the alkyl and aryl
substituent are optionally substituted with 1 substituent selected from the group consisting of
halo, NO,, CF,, CN, ORy;, SRy, N(Ry),, S(O)R,,, and SO,R,, or wherein R and R' may join
together may join together to form —CH=CH-CH=CH- or wherein R’ and R"* or R" and R"
or R” and R or R and R* may combine to form a saturated ring incloding from 306

carbon atorns wherein from 0 to 2 carbon atoms may be substituted with an oxygen atom and

wherein the ring may be optionally substituted with from 1 to 3 substituents seiected from the
group consisting of hydrogen, halo, NO,, CF,, CN, OR®, SR, N(R®),, S(O)R¥, SO,R”,
SO,N(R®™),, NR®CO,R%Z, NR*CON(R™), COR®, CO,R®, CON(R®), NR*SO,R?, C,.;s
alkyl, C,.,, alkenyl, C,,, alkynyl, heterocyclyl, aryl, or heteroaryl, wherein the alky! and aryl
substituents are optionally substituted with 1 substituent selected from the group censisting of
halo, NO,, CF,, CN, OR?, SR¥, N(R™),, S(O)R?, or SO,R%;




wherein m= 0, 1 or 2 or 3; 10 18AUXR004 R, R2, R3, R and R are each

I ndependently selected fromthe group consisting of hydrogen, halo IX%)E
CF3s CN, OR23, SR23, N(R23)2, S(O) R22, S02R22, S02N(R23)2s Nstooszﬁ 2004
NR23CON( R23) 2, COR23, (C02R23, CON(RzZ3)2, NR23S02R22, C,.15 alkyl, C2.,,

al kenyl, C, _,S alkynyl, heterocyclyl, aryl, and heteroaryl wherein the

al kyl and ar §ts ig ypleeted rom ﬂa?rgouptcomidgwfsﬁ),hsalldyl;taeﬂ mhbteﬂoasylbamaiehtEHie

N R ) o, oA T HRBsRR 5 ReReiR, b Rt M o h&@BﬁHﬂ%t%#%ﬁ Berine

from t heg@f@UERANaE St AfloOhIKDY HhoGRANGMminS, dialkPhdiHo; a d
R13, R 4 5 and R%G are eac |ndependently ?el}gct eg fr LBE]e‘:ngoy1 %n%de

consi st i hgjewRnpride N, O R2EYLCRY RIB)2oarg); andl kyl or aryl vvherel n the

al kyl and ary are optionall stitute th 1 substjtuent
sel ected from ’nléq"gfotﬁs 05?1?'&5?0% %I}S‘Stlﬂﬁl%ﬁ%g 159%] ﬁ?@;?’he’em
C02R23, HeNIRARNA 8%l ﬂfﬁﬁhmciaf@%f@blﬂldﬂallfl@ﬁbdﬂ%ﬂcm{htPgﬁsﬁﬁ.{ent E&E&b@&om the
carbonyl, or R' and R12 may together form a carbonyl, R33 and R' nmay

\tM(zget her Brougcansising oid)e, llor, rRam-on diatieming, alkgb%rof(bamﬂwlcw%nél
- =
masrjeijlnn togeg-flg' %l"i’rﬁrxﬁﬂ&n Oﬂg)éﬂri%élnendo%ﬁt egﬂ F\%Zroél nRt’ngE’tﬁR%n ?ij

t oget her arecmaph iisdepefiddntigrselected Fong sebgoup con@istaiptofiidraien, RAoa g, (B‘RQ 28 R
aner oi n Byl RRO AR e ReTdeno b kaed oy HUNE IO Sy
consi st} ol o K %SEﬁRﬁﬁaﬁﬁeReaﬁ“ AR R Eesth ARESTER P @E’%{ ﬁ, g
S02R22, SORNCRASFENE cARPECIARAR, cummom( RNJ)!@R b@azsqgemzm%n a@@H(oB?B)o?
hhd het Sﬁﬁaaﬁ’ygﬂ*" i SH e @’%"%\ﬁdgf&?y i K8y geiner S b O?‘%B‘i‘?éi ?'yﬁlr’yl
subst i t ufRDRWirhlly logethes fordmI8 BArbSRY} e G GehetdifR't R BIP QFR® GRAR'SE RUard R R O,
NO2, CF31,CN, OR23, SR13,. N(R23)2, S(O R22, and SO2R 2 or wherein R' and
R1B may ]{Olaﬁn R™ or R?® and R" may join together to form a ning 1nc1udmg from 1 to 4 carbon atoms
wherein R®, R'®, R"", R*?, R”*, R", R" and R'® are not all hydrogen; and R", R", R" R* and
R* are each independently seiected from the group consisting of hydrogen, halo, CF,, CN,
OR?, S(O)R”, SO,R®, SON(R™),, CON(R®),, C,, alkyl or R'? and R'* may together form -
CH=CH-CH=CH-, and phenyl.
In other preferred compounds, R', R?, R®, R* and R’ are each independently selected
from the group consisting of hydrogen, halo, CF,, OR* and C,, alky! wherein R,,is a C,,
alkyl; R% R’ and R" are each independently selected from the group consisting of hydrogen
and methyl; R’, R'%, R", R, RP, R", R" and R'® are each independently selected from the
group comnsisting of hydrogen and C,, alkyl, or R® and R' may together form a carbonyl, or
R'"* and R'® may together form a carbonyl with the proviso that R®, R'°, R'!, R R" R, R*
and R'® are not all simultaneously hydrogen and wherein R'' and R" or R® and R'* or R? and
R' or R" and R" or R’ and R" may join to form a ring including from 1 to 4 carbon atoms
and R, R', R", R® and R are each independently selected from the group consisting of
hydrogen, halo, CF,, CN, OR”, and C, alky) wherein R” is C, , alkyl, and wherein R'” and
R'® may together form a substituent selected from the group consisting of -CH=CH-CH=CH-
and phenyl.
In still other preferred compounds, m = 1 or 2; R', R®, R’, R* and R’ are each

independently selected from the group consisting of hydrogen, halo, CF,, OR* and C,, alky]
where R¥ is a C,, alkyl; R%, R’ R", R’, R, R", R, R"” R" R' and R' are each
12




together may join together to form-CH=CH CH=CH or wherein R'" and R" or R’
and R19 or R 9 and R2Z0 or R20 and R2' may conbine to forma saturated ring
including from3 to 6 carbon atons wherein fromO to 2 carbon atonggng 106
substituted with an oxygen atom and wherein the ring may be optlonally

substi t ufex ggef{}qotﬁggi rs%f@cflsd}] g?;ﬁ ﬁ@éént Cg%@t%\ltﬁﬁl qggeﬁlsf FOM R IPURre each

consi sting ogen N(R23)2, S(O) Rn,
SRR22, ina@aed(daaay z-aeaea:ﬁmme grd\iBZGﬁﬁmﬁQ 3Y 2yd0gRR, 32l QUER2 IREOK, RaBy!

NR23SO2R23, C 15 alk al ken kyny ycl aryl

or heterb’QFSf-’l \%@F@WKOE QZ%%EM ”ﬁﬁdggﬂw fo@h@'@(ﬂ'#ﬁliggg 8'% ' J§ 2y

subst itu I tuent selected fromthe group consisting of haI o,
NC2, &)eg%l\l%ﬁi-t&;}n&L é%%? N(R13) 2, S(O R22, or SO02Rn; 1t 1 8 AUG 2004 R22 is

\?\,ﬁl ect ed f r omln Lre:lrgpwgmradalwmp@undﬂg wf= Cor 2;; Bl R§IR’, Br,ﬁ R§rR handeR bare epch
| . 2 1 1
ther o1 LR BlAN) A0, Srk, SUBSH LUURI 3 At 80 OBk1 B0k b RSl il g

monoal kykaH mogﬂnawkar RIPNRY®, Rkl R¥Mfbsac R indepaitedlgy selhawmwme g@oige,
CN, OC, .6 alky CF3, or het er oar I and R23 is select d fromthe group

consi st i nfglsaﬁtmlg ofchydisgen] kajp, CBy {IR™ ytherein Bf darrwhylmﬁéReu apd Rhemagy IGJBF‘hShd
aryl substit ti onal sl Ibstituent selected
fromt he§ Ltﬁ_g é}dlaé ?In’g 0 %{leﬁ %a&ééé’e‘il%‘#f no- tbéH aI kyl am no, al kyl

CN, -OCL - 6 @h&yﬂ otharpr&Eﬁed d:cnn;ﬁmﬁﬁgrmeou SOTPRSartd R)Srm'e(itﬁetlhﬁ; R? |Ri‘yahRFdH m

=0, 1or.2 , R5 Ly sel ected
1 om t hORGRSOR " Rib L Y B R g s ap ottt B cand BPyE e
R and Rm &fhehgges@%%@%w tﬁé'f?&géoﬁs{s%gtd? R, GQISIGH Rehendin AEROgEN

and C, ., 3, Rl4] Rk and R16 are each

i ndependmﬁﬂhy;l selRé areicdR ¥ roap tdgethey fanp-GrEHSEHRGHof omBlraageR” anay gether
al kyl , or gl may together forma carbonyl, or R' and R12 nmay

t oget her &4 rbonyl, or R' and R14 may together forma carbonyl, or

R15 and R 6 rmmx@ﬁ@i Rb@ﬁeﬁsarmoamsbahxhd Rbﬁrc\mahﬂt R, RARRR, R FORENd
R5 or RQPua_nduR 00, R 5 o}g and ] ﬁg?rlon t%getoggr Ot (sz)lsforn}a
ring inc leﬁgRroﬂﬁlFt and Rar BENhyiresrs: R/\,hé'srﬁfﬁ’ ) e ROUP §OgSISEpg O
R14, RlSh?&l%gajr,Gc}ﬁ&%, PRbrePhdd BEAILRGER) @NG1eRed FOr8 hyBichen B4l BB%Hoxy; R” is
selected from hydrogen and methoxy; R™ is hydrogen; R* is selected from hydrogen and
chloro, or R and R'® may together form -CH=CH-CH=CH-, or R'* and R" may together
form -OCH,0-.
Most preferably, the substituted piperazine combounds of this invention are selected
from N-(2,6-dimethylphenyl)-2-{4-(2-hydroxy-4-phenylbutyl)piperazinyljacetamide; N-(2,6-
dimethylphenyl)-2- {4-[2-hydroxy~3-(2-methdxyphcnyl)propyl]pipcraziny]} acetamide; 2-{4-
(3-(2H-benzo[d]1,3-dioxolen-5-yl)-2-hydroxypropyl)piperazinyl]-N-(2,6-
dimethylphenyl)acetamide; N-~(2,6-dimethylphenyl)-2- {4-{2-hydroxy-3-(4-
methoxyphenyl)propyl]piperazinyl}acetamide; ~ N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-3-
phenylpropyllpiperazinyl} acetamide, N-(2,6-dimethylphenyl)-2- {4-{4-(4-methoxyphenyl)-2-
hydroxybutyl]piperazinyl}acetamide, 2-{4-[4-(2,6-difluorophenyl)-2-
hydroxybutyllpiperazinyl}-N-(2,6-dimethylphenyl)acetamide, N-(2,6-dimethylphenyl)-2-{4-
[4-(2-chlorophenyl)-2-hydroxybutyl]piperazinyl}acetamide, 2-(4- {4-[4-(tert-butyl)phenyl]-2-
hydroxybutyl} piperazinyl)-N-(2,6-dimethyiphenyl)acetamide, N-(2,6-dimethylphenyl)-2-{4-
[4-(2-fluorophenyl)-2-hydroxybutyl]piperazinyl} acetamide, N-(2,6-dimethylphenyl)-2-(4-{2-
hydroxl;'—d—[4-(triﬂuor0mcthyl)phcny]]butyl}pipcrazjnyl)acctamjdc, 2-[4-(3-(2H-benzo[d]1,3-

dioxolen-5-yl)-2-hydroxypropyl)piperazinyl]-N-(2,6-dimethylphenyl)-2-methylpropanamide,
13




R2' are each independently selected fromthe group consisting of hydrogen,
hal o, CF" CN, OR22, S(O R22, S2R22, SON(R22)2, CON(R )2, C,/i alkyl or R
and R' may toget her form- CH=CH CH=CH, and phenyl. In other pref dr &Ub 2["]4
conpounds, R R, R4 and RS are each i ndependently selected fromthe

group cohfs@sﬁ-dwt@flpmrdﬂ)o%é‘?ﬂz WY-MCDMEYMCI@BDXI]Q mylhymelbaelamIMZ is
C _, t | f
2on3| sting“o y(l} d%mRSng‘é??ym% 4'@'?‘%9‘%’% rygg o% S #? &lﬂerrg‘ 5]' ﬁgr (I;lig

are eachm seniily, sel ected fromthe gr oup COI’ISI sti ng of hydrogen and

C .2 alk or and R1 4/- together forma carbonyl, or R S and R16 nmay
t oget her ﬁdan@bylnbmvﬂ)-?m{ f2- h}*ﬁbor@r-émh%ylpml)meramﬁ]acﬂmnléc,z RMN{2.& 4,

ro art RSy penlie Teols Ty Mol ARERAR X phR Bl APDeaBh Buburhinel A
ring i “CtlldeEtﬁeth?@ﬁbﬂyil-Q-@[ﬁﬁmr@ﬂﬁﬂﬂ)- BRGrGLY- Pﬂﬁylipm%ny GetamifleR21 are

each independently se] ected from th roup consi st |qr%3‘i rogen,_ hal o,

CF3, ON, OR32Thigigventionfugher ipgludesi of gompounds mpémwnatthc and
R' rray t substltuent sel ected fromthe group consisting of
CE@%&@E% éﬂﬁ%ny In still other preferred conmpounds, in =1 or 2
R, R2 R3, R4 and R5 are each I ndep d 1y sel ected fromthe group
consi sting of hydrigg hako, Cig3, Rizg| kyl where R22 is a C,.

alkyl; R6, R7, R, Ry 4, R15 a 16 ar,@ each 12 16

AUG 2004 [ ndependen ecte m-ﬁe;gyg , R, R,

R2' and R' are Bac romthe group consi stl ng of
[ kyl R |s nmetlog, or R' and R' may
6 Tang toget her form -OCH20-, In

hydr ogen, hal o, CF,
t oget her form - CH=C4 CH=Gl r R
nore preferred con%bunds Rm— 1 or 2--1 153?4 , R4, R, R, R and Rs
are each independently selected from nethyl and hydr ogen, R9, R10, Rl1l1l, R
12, R13, R', Rs and R16 are each hydrogen; and R'', R s, R19, R20 and R21
are each independently selected fromthe group

10 IC

whereinm =1, 2, or 3;

R', R?, R’, R* and R® are each independently selected from the group consisting of
hydrogen, halo, NO, CF,, CN, OR®, SR®, N(R™), S(O)RZ, SORZ, SO,NR®),
NR®CO,R?, NRPCON(R®), COR®, CO,R®, CON(R®), NR®SO,RZ, C,,, alkyl, C,,;

15 alkenyl, C,,; alkynyl, heterocyclyl, aryl, and heteroaryl, wherein the alkyl and aryl
substituent are optionally substituted with 1 substituent selected from the group consisting of
halo, NO,, CF,, CN, OR®, SR®, N(R*"),, S(O)RZ, and SO,R? ;

R% R’ and R® each independently selected from the group consisting of hydrogen or C, , alkyl;

R% R R", R? R® R R" and R’® are each indepcﬁdently selected from the group

20  consisting of hydrogen, CO,R*, CON(R™),, C,, alkyl, or aryl wherein the alkyl and aryl
substituents are optionatly substituted with 1 substituent selected from the group consisting of
halo, CF,, CN, OR™, N(R*), CO,R*, CON(R™), or aryl, wherein R® and R’ may together
form a carbonyl, or R'' and R™ may together form a carbonyl, or R and R may together
form a carbonyl, or R’ and R'® may together form a carbonyl with the provisd that R"' and

26 R"orR® and R" or R® and R" or R and R" or R’ and R" may join together to form a ring
including from 1 to 3 carbon atoms;

R,, is selected from the group consisting of alkyl, cycloalkyl, and fused

phenylcycloalkyl wherein the point of attachment is on the cycloalkyl wherein the alkyl,
14




consi sting of hydrogen, halo, CF, OR wherein R2' is nmethyl, or R" and R’
may together form-CH=CH CH=CH, or R and R' may together for m -W—ﬂg@n‘
In yet other preferred conmpounds, m=1 or 2;- R and Ware nethy); R

, R4 R6, R7, R8,R9, R10, Rl11l, R12, R13, R 14 , R s and R's are hydrogen;

R 17 ) Rs, Rl19, RO and R21 are each I ndependent |y selected fromthe group
consi st i eyclodlkil dansly &used hplesyicprloatkylaer ephomaly pubstifedhyith dlonRl i dhree

ot 11 oo e e e nskigRl o, CRL IORSR SR SO S !
R, R, s A&, RNBCOR?, @,zaﬂﬁYlRanar ﬁyh)’\dﬁ&%ntthOph@aaﬂiEAJ'?bts&ldstifa[@m it he
group conS| St ng of hydro en, chloro, fluoro and nethoxy; R' is._ selected

from hydppgeml‘amnbmwdwih ﬁeom. lsto %mbg%mxe@tswleﬁﬁqlmﬁamd&eﬁroalﬁcwﬁﬁﬁmb@f R s
hydr ogen ogen and chloro, or R and R'* may

t oget herppﬁqr#ﬂéﬁﬁg@-ﬁﬁj% and R' may together form-OCH O . Most
pr ff er agl ]y t IE® BUREticl @ mngmmxmmfdﬂr@rqs alkyl, hind, ombaerbaylh vereeein

sel ected from

N- (2, 6- ditheetliyd sbary] Jubstipuentsars patieially syheHyeB 0oih § shbtituent sseqtet BPmhee;
N (2, 6-

di gret hyl ﬁﬁouﬁyclo)m]fnﬂ%ofzalﬂya&kygk B of dlauqBloxypheny‘ )Cg}] ogy(I:T"pl pelr(gzcﬁ n§/xlld) acet
arni de; 2-[ 4- R*Bis(s2ldeted feaoh dije group con51stmg of C,_,; alkyl, aryl, or heteroaryl, wherein the

1, 3-di I 5-y d J

i et hy PO ¥ S R SHRBE S BHER i & SoPaitpent srleeis, o e

met hoxyp%msg PPSRTE ]d?f' H%%ﬂ@)" anoa&mzjfhﬂﬁ Dk aBird, st ydrpidenyy) -azhide] 4-
[ 2- hydr oXy- pheny propyl pi per azi nyl’) acet am de,

N- ( 2, 6- diheterdayy ey @NZOFQr.s[Mk}(lAC’ﬁieP gpaphyl ) - 2-

hyd but yl . t | _2-f 4 - ol nyl ) - 2-
Py ocsbu o BLRSERGIK  BR AT s bl e B ponahen))

N- (2, 6- di met hyhpheBirtd canpésitions of Formuia IC, R, R?, R?, R* and R® are each independently
(24( 212( Zﬂs&%@&ﬁ%&ﬁﬂég&%ﬁ%%?&gg lg)yd?ggre%,zhgxl %?ﬁ %I@’B L dE, . alkyl and wherein
hyd bytay I t t 4 3 each
I\Py(rzogydltﬁ ngt%] gﬁ éaﬂ(’?y )In'\ls:ﬁ&» Oref@l Qyhpbehyls) FCSIRITEIe R* and R® are eac
[4-(2-f1 um@pn@myly)sc@cwcﬁmmpw torisisting of hydrpaere iy @R, or C,., alkkyl. More

v oxy- BTERPIT REiRoRoro S e A3 BORRFPIS e lesisd, T s §rup garsisune of
2-[4-(3- G'@UrdgEﬁ,Z@{rd}tﬂlyﬁmﬂl R, R’ and R* as hydrogen and R' and R* as methyl bemg preferred.
In other preferred compositions of Formula IC, R®, R7 and R* each independently
selected from the group consisting of hydrogen and C, , alkyl with hydrogen or methyl being
preferred and hydrogen being most preferred.
In yet other preferred compositions of Formula IC, R’ R', R", Rlz R", R™ R" and
R'® are each independently selected from the group consisting of hydrogen, CON(R ,, Cix
alkyl, or aryl wherein the alkyl and aryl substituents are each optionally substituted with 1
substituent selected from the group consisting of halo, CF,, OR®, N(R*"), CON(R™), or aryl
wherein R® and R'® may together form a carbonyl, or R'' and R may together form a
carbonyl, or R” and R* may together form a carbonyl, or R'* and R'® may together form a
carbony] with the proviso that R"' and R* or R® and R'® or R* and R" or R'" and R" or R’ and

R" may join together to form a ring. In alternative preferred compositions, R®, R, R", R,

R™ R™, R and R are each independently selected from the group consisting of hydrogen
and C,, alkyl, or R® and R' together form a carbonyl, or R'' and R together form a
carbonyl, or R™ and R'* together form a carbonyl, or R' and R together form a carbonyl,

R™and R" together form —CH,CH,CH,CH,-. In another embodiment, R’, R*, R", R"*, R”,
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di oxoi en-5-yi)-2-bydroxypropyl ) pl perazinyl | -N-(2, 6-di rnethyl pbenyl) - 2-net hy
| propanai nide, 13 1 8 AUG 2004
N- (2, 6-di net hyI phenyl ) - 2-[ 4- (2- hydr oxy- 3 phenyl propyl ) pi perazi nyl ] -12B prl';u? IZRW
pr opanani de s )(Rf 6- di net hyl phen?/l )-2- [ 2- hydroxy-3

(3, 4, 5- RFMi REtand pﬁér@yqﬂ) depsidp )pseéqceczh tf}e group pentskejinp b padrageder C, ,

M é gag_ a5 DRSS LA Oo pRNS RN BEA1 Wi BT RBLAGLIALEBES ', o
2- r ox Shy b 2 o 4 »
(4 )[/5 (ngh or%p‘}r’\rggl@?lgwmqg% aﬂﬁ{yggﬂnt g‘lﬂ]egllnge%dz$nyr??ﬂ;d§?§¥nkgge'¥h?ogayl

i nvent i OMOFQIPtﬂrf@@b]lYn c@ﬁﬁd’uné@ egth P@ﬂfﬁﬁn@nﬂ}@b]@v'édm ng

the foll.ow n vvher | R3,
R Cand REtarRh SRR H*&ec’ﬁ%g “yOfl@rzec O PRSI ahe JE oy, Ber Bet, e 2
hydr Ogencarbéﬂ I_N%thﬁnb@h‘xcmﬂ,mswﬂuc%weal&tccﬁﬁ'@hﬂﬂa &Q:Qf&&stmg of
SO2N( R2D NR20Q)2R22 N CO:\’ZO CO02R20, CON(R2

NR20SO2 gn o5 methyly R’ cb} ,13 zlguaRkemdl R ca_rclfaclalhwmtn an@tF?r@@Bi yinay

aryl, an r r ail yzl anghsag yl Lo

opti onal Eﬁs?ﬁtyu%w%HW’tcﬁ’g Fsﬁt}‘gs | uént n}§e1 lréctaremcli%’T %#grbgr%dgogm'

%gnsi sti ng of In Ezairz]pourig%f Fg?slrmllﬁ]l‘iZDR24 SR (he Jufderd) ﬂomSheOgﬁﬂﬁ ,coasishifg)aRARY],
R and_R8 each, i ndependently sel ected fromth roup consisting o

Py 0gen ISHORIaaal RFPS PhREHIHRIBIORmHere Berpaint oF HAcRmEH Prrve S oglih

I ndependg, I t {20

CON( R20) 295‘]&¥f e e Eﬁﬁe&c da amghfg{eg Emﬁ%cﬁ%ﬂ%}l%ﬁn lzgre%/n}hg‘g{ggtaﬁaugnt s are

opti onal t yto stbbst sttbatmdnw sct:cmdsﬁlwt the meP sehéeﬁmgdoff haim O, GRoUPR™, SR,

wher ei n MO SEECragO RN I FOP b Bahy e 891 ReRrn R oD o
t oget her sifteiifledt GRsPNAlly Qbstitldd anth Rémh My 3 ngﬁhﬁﬁhts selected from the group
consisting of halo, phenyl, CF,, CN, OR®, and C, alkyl. In certain preferred compounds of
Formula IC, R,, is selected from the group consisting of alkyl , cycloalkyl, and fused
phenylcycloalkyl wherein the point of attachment is on the cycloalkyl wherein the alkyl,
cycloalkyl, and fused phenylcycloalkyl are optionally substituted with from 1 to two
substituents selected from the group consisting of halo, CF,, CN, OR*, SR®, S(O)R¥,
SO,R®, C,_, alky!, and aryl wherein the optional aryl substituent is optionally substituted with
from 1 to 3 substituents selected from the group consisting of halo, phenyl, CF,, CN, OR™,
and C,, alkyl. In other preferred compounds of Formula IC, R,, is selected from the group
consisting of alkyl, cycloalkyl, and fused phenylcycloalkyl wherein the point of attachment is
on the cycloalkyl wherein the alkyl, cycloalky], and fused phenylcycloalkyl are optionally
substituted with from 1 to two substituents selected from the group consisting of halo, CF,,
OR®, and aryl wherein the optional aryl substituent is optionally substituted with from 1 to 3
substituents selected from the group consisting of halo, phenyl, CF,, CN, OR*, and C, ; alkyl.
In still other preferred compounds of Formulza IC, R,, is selected from the group consisting of
alkyl having from 1 to 6 carbon atoms, cycloalkyl having from 4 to 6 carbon atoms, fused
phenyleycloalkylwith a phenyl that is optionally substituted with from 1 to 2 substituents
selected from the group consisting of halo, CF,, OH, methyl, and aryl, and aryl that is

optionally substituted with from 1 to 2 substituents selected from the group consisting of halo,
CF,, OH, C,, alkyl, and aryl. In still other preferred compounds of Formula IC, R,, is alky!

having from 1 to 6 carbon atoms and cycloalkyl or R,, is 2 fused phenylcycloalkyl that is
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forma carbonyl, or RS and R1' may together forma carbonyl with the
proviso that R'" and 25 R13 or RO and RS or RO and R' or R" and R 51?”3920[]4
and R13 may join together to forma ring including from1l to 3 carb

atonms; R24 is selected fromthe group consisting of al kyl, cycloal kyl, and
fused phenyl cycl oal kyl wherein the point of attachnent is on the

| oal kyl. in.. Lkl | f
oheny oy risArRy FuspbEa il tiom 1 47 habfles Pl BkE e Bup e B el
substi t yept ereel@ctaad fanani e RQSi0 pRerbamethsl thags @f:tufraalllg,su&?ﬁutewathm 1
SR24, S(OR', S0Z2R22, ° SO02N( R20) 2, NR20CCRR22, C, 2 and aryl wherein

the opt itoRadubstitpents sblseted @remthﬁgrouwpn@ﬁmgl gf h@lﬂsEﬂ,tQﬁ d:wathﬂf’GrFM to 3
substituents selected fr B 3, CN,
Re0,  and|C - EhFPop H Fofnfl SPRT RISl Bhaf lnc Molh conBRBRR OIS (N
al kyl, afiwi, opﬁyhﬁt’lﬁ’rﬁﬁﬁl}ﬂ ancwmderyr}lsuushmeaisleyé optivchally yibsttivat withénts are

optlonall substituted wth ubstituent sel ect d fromthe o
con3| st |SH Sfé)tPC‘Pfe%FlélVldé-laklyls‘*leﬁ%%OmdPe SWO&PI??P%?H% }ﬁl’! dg% 19T al kyl
or 3 QS 3 AR, GOR%E 8L 51 ©ofndGnost preabisily, REM V!,
or hete ary ?gv\%e}szs?ln&t&ﬁ?ﬂfhk;% lg’ecd alri;i/lnlti)g substltue‘ral}’s are ogil onailyfy
substi t us exkthyltdr H substituent sel ected from the group consisting of halo,
al kyl , m)noal kyl ar ni

2 de, N o WSS PERgPIY: dhessbsfkel B, SRy EoRtuisTe pB LAY
(T e g 0 Ry L a0
group calisiestyilperot)atstanisigen, hal o, ﬁ:@lﬁ‘é}metbﬂﬁh@)’l)ﬁz &i(&hyqﬁw ~wHes T4
B N
CF3, O?qghe@ylnﬁtho&yad»rbwup;wmnylpmfaana@| y 2F§'4—(3R24—(t%-buﬁrl);mndylniﬁethw@’}e%:c h
W th R2, BRSOV ENGPOP RS H Db e R b ERR e cartidn A CHETRB PR EF K. 1
I";leroen ; fqzrﬁﬂareﬂﬁ'a?%me%@ -Ohy&RkPpropyll pipefdBiny Facetdsld each2-(4-{3-[(2,4-
dlﬂuorophenyl)methoxy] -2-hydroxypropyl}piperaziny!)-N-(2,6-dimethylphenyl)acetamide,
N-(2,6-dimethylphenyl)-2-{4-(2-hydroxy-3-{[4-
(trifluoromethyl)phenyljmethoxy} propyl)piperazinyljacetamide, ~N-(2,6-dimethylphenyl)-2-
(4- {2-hydroxy-3-[(2-methoxyphenyl)methoxylpropyl} piperazinyl)acetamide, 2-(4- {3-[(2,4-
dimethoxypheny!)methoxy]-2-hydroxypropyl} piperazinyl)-N-(2,6-dimethylphenyl)acetamide,
N-(2,6-dimethylphenyl)-2-(4-{2-hydroxy-3-[(4-
methoxyphenyl)methoxylpropyl} piperazinyl)acetamide, N-(2,6-dimethyl1$heny!)-2-(4-{3—[(4—
ﬂuorophenyl)methoxy]-2-hydroxypropyl}pipcrazinyl)acctamidc, N-(2,6-dimethylphenyl)-2-
(4-{2-hydroxy-3-{(4-methylphenyl)methoxy]propyl} piperazinyli)acetamide, N-(2,6-
dimethylphenyl)-2-(4- {2-hydroxy-3-[(4-
phenylphenyl)methoxy]propyl} piperazinyl)acetamide,
N-(2,6-dimethylphenyl)-2-(4- {3-[(4-butylphenyl)methoxy]-2-
hydroxypropyl} piperazinyl)acetamide, N{Z,G-diniethylphenyl)-Z- {4-[2-hydoxy-3-(2-
naphthylmethoxy)propyl]piperazinyl}acetamide, N-(2,6-dimethylphenyl)-2-{4-[3-
(cyclohexylmethoxy)-2-hydroxypropyi]piperazinyl} acetamide, and N-(2,6-dimethylphenyl})-
2-(4-{3-[(4-fluorophenyljmethoxy]-2-hydroxypropyl} -3,3-dimethylpiperazinyljacetamide.
The following definitions apply to terms as used herein.

“Halo™ or “Halogen™ - alone or in combination means al] halogens, that is, chloro (CI},

fluore (F), bromo (Br), iodo (I).




selected fromthe group consisting of hydrogen and C1_3 al kyl with hydrogen
or nethyl being preferred and hydrogen being nost preferred. In yet (ﬁtﬂ‘@rmm
preferred conpositions of Fornula IC, R9, R10, R', R12, R13, R 4, Rl%

Ri b are each independently selected fromthe group consisting of hydrogen,
CON(R20)2, C,, alkyl, or aryl wherein the alkyl and aryl substituents are
each optional myemgrirmmdmmup -OBubstituent selected fromthe group
consi sting of halq, CF3, N(R20) 2. CON(R20)2 or aryl wherein R and
R10 may toget h@mi o‘?rm“éﬁf‘éa@%dﬁﬁs toghe grougndHR 2 nay toget her form a

car bonyl, or R4 ny|! nd R y
together forma ﬁar Bonfllopﬁy%cﬁ]ﬁ@ﬁé@%{rg\??ésg&?%&%{eﬁ?nx'cg ?—ém?co ﬁﬁng?
R and Rb 2o, gréfesaidy R © ¥, cmaoamﬂomRr(&umysgeenﬁroam}ogeﬁﬁ@n 110 i @rstaght chdn I N
alternati ve g ef erred conpositions R33, R', R5 and R16

are each2lk¥l B@?B%PW’ eefxsiqadlyis rpé?ﬁe{aﬁé/ QFfétht @b*ﬂ@%hﬁdrﬁkﬂfgfﬁ%@g@rwnand

Cl- | k

Forma Hom fls md BroRrab QORI oo Hlofk BRIGORY 160 ber ol Phelickbik J0£ A6
-togteth hermi:strpollfp&rzlﬂy b%yhrlgo% mﬂ:sambhl%s rﬁﬂgﬂt by, pespl,- @ﬁq;jag;mg;nguml gmli?l 6
anot her i . an

are each?ﬁgﬂﬁi&pgﬁﬁ%m ToRrR Tl 580 Pﬁ@!@ F%gfﬁcﬁgﬂg"‘sf‘i”déhto ghaify ghgh @rpups
C.2 al Jiéél:mb&h%mﬁicﬁlartél? ABb¥/| FRERRIY, USRIcalISy1 ARbI glel My)ﬁb‘%%?llct Wi Qllé’mo}h !

substituent selected from the group consisti'ng of N(R2 ary
V\,her ei n Reyelieirimy sysrmys ofoy8 here preferably 3-4¢ bognmembemree qngeiwhablcycloﬂgpymo

group co?‘?ém@:{“ir’ﬁlc%?lo o&%cilf]]%?‘y adgr%cnﬂl ‘?@fn N éi)ﬁf?ﬁel i ‘ﬁf r%%m

t oget her clai &t %rarféﬁétb aixyl grouf mﬂoédaﬁmeaboﬁmﬁaﬂipm&y Qr@c%a%ﬁlrp%rﬁﬁﬁ hThe
selected fromthe group consisting of hydrogen or_ nethyl Rl, R2, R',

R and REBightehamesr brpachsg ol maoumisaatpchedyatany avataile et te midice gr g | |

corrpoundaml? "Eor rf%ql%&l{’gglécmﬁégué%gegt Wé‘?ﬂq‘tc Se&)g?é}xglécona gftclﬂj oLy

al kyl,  Zyudtodtdygloprepydipdntd.coh pktsnyitc;yalkylaislq/maz\gm robem 4lkg, pmnnhecb:ilkyl or

o o e s ST e oot Kby S 5 pSfep
substituents of halo, hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy,
heteroaryloxy, amino optionally mono- or di-substituted with alkyl, aryl or heteroaryl groups,
amidino, urea optionally substituted with alkyl, aryl, heteroaryl or heterocyclyl groups,
aminosulfonyi optionally N-mono- or N,N-di-substituted with alkyl, aryl or heteroaryl groups,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino,
arylcarbonylamino, heteroarylcarbonylamino, or the like.

“Alkenyl” - alone or in combination means a straight, branched, or cyclic hydrocarbon
containing 2-20, preferably 2-17, more preferably 2-10, even more preferably 2-8, most
preferably 2 to 4 carbon atoms with at least one, preferably 1-3, more preferably 1-2, and most
preferably one, carbon to carbon double bond. In the case of a cycloalky! group, conjugation
of more than one carbon to carbon double bond is not such as to confer aromaticity to the nng.
Carbon to carbon double bonds may be either contained within a cycloalkyl portion, with the
exception of cyclopropyl, or within a straight chain or branched portion. Examples of alkenyl
groups include ethenyl, propenyl, isopropenyl, butenyl, cyclohexenyl, cyclohexenylalkyl and
the like. A substituted alkenyl is the straight chain alkenyl, branched alkeny! or cycloalkeny!
group defined previously, independently substituted with 1 to 3 groups or substituents of halo,
hydroxy, alkoxy, alkylthio, alkylsuifinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy,

amino optionally mono- or di-substituted with alkyl, ary! or heteroaryl groups, amidino, urea
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| to three substituents selected fromthe group consisting of halo, CF,,

CN, OR2, SR20, S(O R22, S02R22, SO2N(R2D)2, NRROCO2R22, C,.2 al kyl,, and
aryl wherein the optional aryl substituent is optional I y substitut b )G 04
from1l to 3 substituents selected fromthe group consisting of halo,

phenyl, CF3, CN, OR20, and C 4 alkyl. In certain preferred conpounds_of

For mul a PRHIONRHY %ststmeécwéh #lkpmarte *@}emfﬁyicehéﬂﬁ@quyg%fgrawmammosulfonyl

cycl oal k sed he ei | c S
onCihe cSRicaiiRy NMEREp.r A ISP ORU IR P A P! B Bl RORITRL,
phenyl cygikorlifydyl@hBoOptdrgsaldnylanibs] i nluteﬁﬁrymlfbnfyrmd, thHyl@rbonylammo

substituents selected fromthe group consisting of halo, CF3,
SR20, S( @yhz@onm@zmz helgraznds 8?ﬂy1§ﬁ@0arw baypie rakCAEOBY: | %ﬂ%ﬂxb’%ﬁfwnyi

substit ug | y..Subs ¢S t

sel ect ed %&?m@%mg X (if)cr)ntgjllpsftﬂlkgrlgho‘gij ﬁna‘% amf g%w %Fg1 %\Iﬂdggg%rh §1§R§

C, ., al kggmpdundot her preferred conpounds of Forrml alC R24 is selected
fromthe grou i sting of . al kyl, cl oal kyl, and fused IoaIkyI
wherein the p'gAH‘EY“{;‘f% [ hPFreHt CP@H’“@H R RS ¢t SHPIEHH %ﬁ@?‘éﬁ’ﬁg%éﬁ%‘:l

cycl oal kydneaifafy lige?rd?&gﬂ |§3{?| %rl‘ﬂref@ﬂ'aglyoﬁll'(loré%ﬂ ¥norg LH}Efekatb'l'} edg V\infogl

fromltotwo Stifuents selected fromthe group consisting of halo, CF3,
OR2, andpvafq:ablyxm giarbonhatorop contamingaatyleast ahs tireigmly pxe, @pthoortalcla;bon triple

consi st i gt ERATBISS eyl R PCige RS R PEb i AP Bpd (B ke e,
preferr eﬂxﬁﬁﬂﬁ%ﬂﬁuy@&f&@ kétHeastralght Eddn bi%yiHRloe Gipehdd amrﬁym defific@yreviously,

consistin al kyl having from1l to 6 carbon atons, cycloal kyl hayin

from4 t® %SP?!’&PE% spestiied Pied 1 Re BAURY CF ORIPRY AR tefahlRe Yy ROXMa £ IKOXY,
ti | t
o oup. ooty B EHEA LI, WByieer BRI, Ml Soars ke D eithd P
opti onal imnsubstdxtwbﬂdumdt\hitﬁ raikyl) ang @ betbaiy ugnupss, smndutoedlréaf @mﬁ@lﬁ?ély
t da
g; 219 gr (r:gn ﬁw’&?ﬂw@ alé,\fy IFWHS;:?FP@ ﬁ?ﬁﬂc?cﬁﬁhﬁ/gmﬁﬁsav o?ull %OF}HS o?noné &ar bon

at ons angea¥Cldpalkyldi-aibsflfed with huggdahanryhayobsal fhpd, hakylssifonfamino,
1BAUR2004 optionally substituted with froml to 2 substituents sel ected

fr om t heagissifgngismincst | heerornpsifpnylapimp, cplfylcerbopylampgn.  aRdcashenylagningea
s phenyh%&%lo&ﬂcﬁ}yldﬁmg Ph eehiky AUBRG! &ukiA a\‘/ﬂzfaﬂlef p&M ko produce a stable
compound.

“Alky] alkenyl” refers to a group -R-CR’=CR’” R’”, where R is lower alkyl, or
substituted lower alkyl, R’, R’”, R™ may independently be hydrogen, halogen, lower atkyl,
substituted lower alkyl, acy!, aryl, substituted aryl, hetaryl, or substituted hetaryl as defined
below. |

“Alkyl allymyl” refers to a groups -RC=CR’ where R is lower alkyl or substituted
lower alkyl, R’ is hydrogen, lower é.lkyl, substituted lower alkyl, acyl, aryl, substituted aryl,
hetaryl, or substituted hetaryl as defined below.

“Alkoxy” denotes the group -OR, where R is lower alkyl, substituted lower alkyl, acyl,
aryl, substituted aryl, aralkyl, substituted aralkyl, heteroalkyl, heteroarylalkyl, cycloaliyl,
substituted cycloalky), cycloheteroalkyl, or substituted cycloheteroalkyl as defined. '

“Alkylthio” denotes the group -SR, -S(0),.,,-R, where R is lower alkyl, substituted
lower alkyl, aryl, substituted aryl, aralkyl or substituted aralkyl as defined herein.

“Acyl” denotes gfoups -C(O)R, where R is hydrogen, lower alkyl substituted lower
alkyl, aryl, substituted aryl and the like as defined herein.
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to 2 substituents selected fromthe group consisting of halo, CF3, OR20,

C .a alkyl, and aryl. In the conpounds of Formula IC, R2 is selected from
the group consisting of H C, _, alkyl, or aryl, wherein the alkyl ah8 Allby004
substituents are optionally substitut ed with | substituent individually
selected fromthe group consisting of halo, -QOw, and CF3. Mre

preferably, | R}H or al kyl

and nost pref eﬁg}bﬁf @8?&%{3&&“@%3&{3&9%9% ed f%q%"ﬁ%gw K ed
pi per azi substangbheetsaiof %prngldaﬁhéa keréinsel ect ed from the group consisting
of 2-({2-[4- | SORS OpOX - hydro r opyl |era2|nl (2, 6-

di net %/I pLen§/I:3 ‘é‘?a %&@% the 8¥°“P NKR pg/cr?ep 2 mg;’ llndependeml)’ by hydrogen,

N-(2,6-d h Y.
" f)xypr O%pl perﬁ@gny f{cgoéaer (aﬁah ﬂ&f”&é{bs@lr&t%’%l hetaryl, or substituted hetaryl as

N- (2, 6- ddefgtedyieptenyagyl.2- { 4- [ 2- hydroxy 3-

(Zp[lznzllsﬁﬁ Qo?t%&é}ogﬁ{i%r{p %ﬁrg}%f,l %}%%d where R and R’ may independently by
hydr oxy pfiyiy¥ 'IB@Era%ll@Yl ];uﬂytlﬁgec@k?u/éfeﬁlﬁyll Fﬁ?ﬁ”%b%ﬁﬁﬁ%@@rﬂe’hcml substituted
N- (2, 6- di et hyl phenyl)

{3-[(2- fhﬁwbﬁ@ﬁﬂeﬁmw@xy] 2- hydr oxypr opyl ) pi per azi nyI ) acet am de,

rz)i égr ;gi [n)(/IZ) 4‘|‘\§ 1“8 &%I‘% -)Izgéﬁ)wggrgrl?xsy l’P d%)gé:n lower alkyl, substituted

N- (2, 6- diok®k Bm&pwwm&nﬁ&aﬁﬁr Ryt and Fubdtitdhed hedab URIRBhed herein.
et hyI ) phenyl ] met hoxy} propyl) pi perazinyl ] acet am de,

N- (2, 6- di net hy*‘Hiﬂen@lIP?C or m(cqambmanon means phenyl or naphthyl optionally carbocyclic

2- hyd d 2-( 4-
L2 D Okl L BB DRSS DDA B P APBMSRAAR 9o >
pi per azioptionally édhsGrdedrwithyll tptjegwh%me?mudmlxs offhala, f@dﬂixlifﬁlhb’i}?grﬁé?}ﬂub 2- (4-
2- hyd t hox ro i per.azin ace

N (2”6 chKURMphBh ATy %%”s%w L BreEgRs R Rp el g SiAiopy |

Pi per azi gyt et a1, thaﬂ poNeRMino, drea optionally substituted with
(4-{2-hydroxy-3 [(411]%& Hale phenyl )aprr%t Xy] pr opg’l } e&"p?é?'éaz?niﬂ §§ac<§t z;vr% de,

N-(2, 6- Mmlmmb °r2he€°¥°°>{°b‘1 eyeps @migofulibnyheptydngiie Nrinpret drdk i ¢ir opy | }
PaUT” cOSEREom e, sl o s8R LSRGy seleriaize

N-(2, 6- dimreaﬂ?}duﬁfoeyiyin)ni-aﬂ@k{aﬂadmydﬁm;m 3ryléarbonylamino, heteroarylcarbonylarnino,
napht hylor}et}_lhmég.) propyl ] pi perazinyl } acetarnide, N-(2,6-dinethylpheny))-2-
{4-13-

“Substituted aryl” refers to aryl optionally substituted with one or more functional
groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, amino, amido,
carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol,
sulfamido and the like.

“Heterocycle” refers to a saturated, unsaturated, or aromatic carbocyclic group having
a single ring (e.g., morpholino, pyridyl or furyl) or multiple condensed rings (e.g.,
naphthpyndyl, quinoxaly], qg'molinyl, indolizinyl or benzo[b]thienyl) and having at Jeast one
hetero atom, such as N, O or S, within the ring, which can optionally be unsubstituted or
substituted with, e.g., halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, amino, amido,
carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol,
sulfamido and the like.

“Heteroaryl” - alone or in combination means a monocyclic aromatic ring structure

contaimng 5 or 6 ring atoms, or 2 bicyclic aromatic group having 8 to 10 atoms, containing

one or more, preferably 1-4, more preferably 1-3, even more preferably 1-2, heteroatoms

independently selected from the group O, S, and N, and optionally substituted with 1 to 3
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(cycl ohexyhnet hoxy) - 2- hydr oxypr opyl ] pi perazi nyl } acetam de, and

N- (2, 6-di net hyl phenyl )- 2-(4- (3-[(4-fluorophenyl) net hoxy] - 2- hydroxyﬂrﬂoﬁiﬁl aﬂm
- 3, 3-di net hyl pi perazi nyl )acetam de. The followi ng definitions apply to

terms as used herein. "Hal o" or "Hal ogen” - alone or in conbination neans

al | hal ggeuys,ortstibstitiénts 61hads,thydfdxly, alkbxyatieylthfe, alkyisaifiny(, Bikyisulfodel, (1). 17 1
8 AUG 2004 "Hydroxyl" refers to the "

g%_rou -CH "Thiol" or "nercapto” refers
to the QCBOBY-ZHoxyAhgigioaryloxy), dHEICAPUORADLINAAT Griubgiyed &E‘géﬁwiﬁéﬂ&éri ved
radi cal ,containing.from.l : f : : o] (unl ess
speci f i chae?ﬁréﬁégé’i"%%%) oo, il SQtionl ﬁ?@ﬁ%ﬁ\w&l%li: arfhaeRaA Ryl or

(iy(i I50al metcrod%?fl %Iicglt;isy?mﬁiotgliﬂgm opuiorhtlgmbhmgload)dglyjN-glj'r-sglbpﬁtuwMiﬁi alkplg :ryll r glm

-15, nore preferably | to even nore prefera - 6, re prefera

1-4 and OTh8 Fogsy LaTeRRD RIkyisaRonyaming, @&%PYWW’&teﬁ@mg‘ﬁ?M&EﬁW& propy! , y
| sopro pyajﬂcyéé&ffvé(ﬁylaxﬁir}&‘ﬂ &éjt]c yldniifo | He@?ﬂ{}%bbﬁﬁlmﬁiﬁ@%fheﬁwéy I etdr8ariisied

herein to “descri’be the rai ght chain al ky roups described i mediately

above. Rimfietealkdo imgbideakiditeddt aridssuah es sifioyly silfanyl didyeixids ofr tertigtycycl i ¢
ring systens of 3-8, re pteferaply. 3:6, rin ers .per. rin h as
e ot GINA BSESR Aisatipn.or Bytaesh atiey s g hepb RESTERPEL AR bty BHE") TRe.
Al kyl  al $QchufCidtiaBateh sthll@b@iatic gl o rddind. IPehglesid fitter@rpliotptadre cont ai ns

or is interrupted by a cycloal kyl portion- The straight chain or branched
al kyl grmmdin, pyridaginell paraziny). cirazplmilepusiiyhiquinglisy b iggainglmylgpyranidinyl,

conpound. | es, qf .this includ .| b .

4- (1 sopr%ﬁ’?i W%ﬁ’et%ﬁzgﬁwﬁmg *%"%ﬁ%ﬁ’&éﬂy}g l?ﬁéﬂb&?&%tg Vll’.tet,&azg%’st I tuted
al kyl i sipdd&rona] giakinghdlangl, kyzofiry i irlobd, wdnkythiazolyl, beyodaadlidy kndjthe libe.

defi ned rewpuslg, | ndependent | y substituteeg with L. to 3.grou S QL4

subst i t U AuRstigtes Betgroamyl OB aHuRFIent AFtRSH ﬁra}aw@fﬂe aib?’f‘r%ﬁ’, ogen 1o

al kyl sul , /| oxy, heteroaryl oxy, am no optionally nono- or
di-substértgﬁ'%@ég(ji %@%egﬁ%ﬁ?ﬁwaryll or heteroaryl groups, amdino, urea
optional |y sufide¢temoayes! i didnesdriiy Fombingtion meawes orADyRromats eYAedX &HP gr oups,

am nosul £00) ORI QY LblVlTORRE i Mod's dhr BRd RN L @bk y! o
heteroatoms of O, S or N, and are optionally benzo fused or fused heteroaryl of 5-6 ring
members and/or are optionally substituted as in the case of cycloalkyl. Heterocycyl is also
{ntended to include oxidized S or N, such as sulfinyl, sulfony! and N-oxide of a tertiary nng
nitrogen. The point of attachment is at a carbon or nitrogen atom. Examples of heterocyclyl
groups are tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrrolidinyl, piperazinyl,
dihydrobenzofuryl, dibydroindolyl, and the like. A substituted hetercyclyl contains a
substituent nitrogen attached at.a.n available carbon or nitrogen to produce a stable compound.

“Substituted heteroary!” refers to a heterocycle optionally mono or poly substituted
with one or more functional groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio,
acetylene, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted
heterocycle, hetary],' substituted hetaryl, nitro, cyano, thiol, sulfamido and the like.

“Aralkyl” refers to the group -R-Ar where Ar is an ary] group and R is lower alkyl or
substituted lower alkyl group. Ary! groups can optionally be unsubstituted or substituted
with, e.g., halogen, lower alkyl, alkoxy, alkylthio, acetylene, amino, amido, carboxyl,
hydroxy!, aryl, aryloxy, heterocycle, substituted heterocycle, hetaryl, substituted hetaryl, nitro,

cyano, thiol, sulfamido and the like.
“Heteroarylalkyl” refers to the group -R-HetAr where HetAr is an heteroaryl group

and R lower alkyl or substituted lower alkyl. Heteroarylalky! groups can optionally be
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al kyl sul fonyl am no, aryl sul fonyl am no, heteroaryl sul fonyl am no,
al kyl car bonyl am no, aryl carbonyl am no, heteroaryl carbonyl am no, ¢r§ AUtc2004
like. "Al kenyl" - alone or in conbination neans a straight, branched, or

cyclic hydrocarbgn containing 2-20, pref er ably 2-17, nore preferably 2-10,
even mrwstrbgrtmeamrfulzst@ut%& egndialogsn, lpwer r-ﬁwh sphstisered dewersalkyls alkaxy,

car bon t AU, B S ol MR AHER, fubudne TR BT ABinfa®

conj ugathc’m'yl Qﬁtrdstmymd ligio), sui€angido land thedikear bon doubl e bond is not such as

to confer arop |C|tytothe ring Carbonto carbon doubl e bonds may be
ei ther contain f&’-"c"?c‘} Q%IFWW CYSHF (F BRLYCYF i%alkhlegmél!@ebﬁ% afto 15
cycl gpr opyon Rom t h| n a straight chain or branched portion. Exanpl es of
al kenyl groups I ncl ude et henyl, propenyl, isopropenyl, butenyl,

cycl ohexenyl , “Suytsttitek egylballkidy’| refers tot Iaecjrd]@zﬂkylAgmnpstdampmﬂdg abrieenylmbm t he
strai ght haln al kepyl, b nche alke or. gyc Iken ar e
previ ous? stifucpls 68 {‘é d‘%ft pubst %:’6"‘13 ‘Ej’l’%’u%@ybr ﬁ‘ﬂgﬁ?’s of
hal o, I I I I :
%r,?er ) & *Oﬁ‘%ﬁoxﬁ K&Eﬂo@&e aIbKHIu%a hdtesbyclé Kéﬂn% &maﬁéutedaﬁa Yy

acyl oxy, am no optlona y nono- or di -sabstituted wt
al kyl , anipo, gyanbethislpsulfatnidp andtbe likeri di no urea 18 18 AUG 2004 optionally

Subl 1 o Wl g nohS L 5B Wﬁé%é' IR 85 RGYCOMY or
het of 0ar oyl ois a By ki oA verHy S B e optonaly b

het er oaryl sul f onyl am no kyl carbony | am no, aryl car onyl am no,

het er oar mmwmm:mmte@mxe,g halogenyewenydiagt lower plkoxy.cllcyithigs acetylene,

het eroa. r - on rho %g 25 PLIY:|

pr oduce B%é& 8‘%@(} gydr}’%qkl‘rk I%‘ﬁ&fﬁ one rle’?méggycr nnaI ?QP& an a
st r ai ght siystitute ledaeti, hitﬂ:’@?ﬂfobﬂﬂol mmzﬂdmmmeme preferably 2-17, nore
preferably 2-10, even nore preferably 2-8, npst preferably 24, car bon

at on®® cont ai ni Qptional’] cané: "sptionally’er wrab| haboribe Wllﬁ éﬁsrcE‘BFﬂt?‘IeB eor

bond. Ex ?B%ﬁﬁa:ﬂ: rwﬁcr@% t he
i ke. @lsu stitut ejxf#axg‘;&lrge&?uﬂf gﬁ{:gﬁ@htgé ?t ra c al n al kynyl
branc hedewdnk;omy:lrrcdm&lanﬂdoq:ma/mmsgances in which it does not. For example, "opt:onal

pharmaceutical excipients” indicates that a formulation so described may or may not include

pharmaceutical excipients other than those specifically stated to be present, and that the
20 formulation so described includes instances in which the optional excipients are present and
instances in which they are not.
"Treating” and "treatment” refer to any treatment of a disease in a mammal,
particularly a human, and include:
@) preventing the disease from ocr:urring in a subject which may be predisposed
25 to the disease but has not yet been diagnosed as having it;
(i)  inhibiting the disease, i.e., arresting its development; or
(iii)  relieving the disease, i.e., causing regression of the disease.
The compositions of this invention are useful for treating mammals in a therapy
selected from the group conmsisting of protecting skeletal muscles against damage resulting
30 from trauma, protecting skeletal muscles subsequent to muscle or systemic diseases such as
intermittent claudication, to treat shock conditions, to preserve domnor tissue and organs used
in transplants, and to treat cardiovascular diseases including atrial and ventricular arrhythmias,
Prinzmetal’s (variant) angina, stable angina, and exercise induced angina, congestive heart

disease, and myocardial infarction. The treatment is accomplished using a therapeutically
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i ndependent|y substituted with | to 3 groups or substituents: of halo,

hydr oxy, al koxy, alkyltWw, alkylsulfinyl, alkylsulfonyl, acyl oxy, ?r Mﬁm‘
het er oaryl oxy, am no optionally nono- or di-substituted with al kyl, B I

or heteroaryl groups, am dino, urea optionally substituted with alkyl,
aryl, heteroaryl or hetcrocyclyl groups, am nosul fonyl optionally N nono-
or NN dieffsctlvedt iatriohind ofiiat Heaat lopk , coarppundrofhthiie iro@nydn gndiepsy pharmaceutically

al kyl sul fonyl arni no, . arylsul fonyl am nq, .heteroaryl sul fonyl arni no,

al ky) carheimyabie rﬁcl"ﬁ),adQFS?Fc%#‘bél?@%/‘gr Hi r?gfmm’r?etwé&oér WWB‘%‘HWQ% gseptaplet he
i ke at teggippe?n_at any avail able point to produce a stable conpound. "ALkyl
all keny]" rtefers to a goup -RCR=CR.. R"', where Ris lower alkyl, or
substituted |©wepowidkillinRwithi® the sRopz efathis miependedutly theeopticdl gmers (+)

hal ogen, | gwer kyl substi tut ed | ower yl . acyl, aryl, substituted
aryl hé‘ng-}h %ndg#' b oM TR %?%Yfﬁg%“‘ﬁj@hicﬁ@a"”% |36@.’¥3’§%ef< ”%Fk;ﬁ% "
refers §9venughehiiedes e mERiduahREReR and allPoBdibe k¥ hur&rthérgbst i tuted | ower
al kyl, R 1is hydrogen, |ower alkyl, substituted |ower alkyl, acyl, aryl,

substituted ahl}lof thehaforementionnd esahinslitnents entlidst the pharmacentidely Rcprptadle ac

"Al koxy" .denot e he gro - OF.., where R.i I 4 | cy), j d | ower
oty agroR'gits indfeoBlBiR PSS el it diiorflel St BUBSS ot
het eroal ky), et @mapiubiahkihg tdeyeheal Fyimuladundtliat cinask prephred|dsydutlined in

cycl ohet eroal ky), or substituted cycl oheteroal kyl as defined. -2 , where R
i 5 | owerSchemgs I AsTifst eemesel synRieisi ehhihs comprvngs of Hisginyeptionsis oudingg i~ _p
| ower al ryle %195 [ < Ssbi 8d AR H Wit -
defi ned %é%%?ﬁ“y%ﬁ Héﬁﬁ“@?egj;‘%%%@?%§éélﬂﬁ‘er e tl)?ét%tg&h?/&('j’? ogen, 1} ower

al kyl subbdtitinetechlboaeatylclibkigd Glar Ylompouhd t tist avdilally | commderctadlyl pk seaddly

an aryl GG (igbEl TN Rk BeosTTRPonE CuBRFRedecHER P o DIy Y

def i ned ARRid hydrogenation, see Advanced Organic Chemistry, Ed. J. March, (1992) A. Wiley-
Interscience). Some examples of commercially available substituted anilines corresponding to
general structure II include 2,6-dimethylamline, 2,3-dimethylaniline, 2-methylaniline, 4-
methylaniline, 4-methylaniline, 2,4-dichloroaniline, 3,4-dichloroaniline, 2,5-dichloroaniline,
2,4—dichloroaniline, 2-chloroaniline, 3-chloroaniline, 2,6-difluoroaniline, 2,5-diflucroaniline,

3,4-difluoroaniline, 2-fluoroaniline, 4-fluoroaniline, 3-flucroaniline, 2-fluoro-6-chloroaniline,

4-ﬂuoro-3-chloroanilinc.




"Am no" denotes the group NRR, where R and R nmay independently by
hydr ogen, |ower al kyl, substituted |ower alkyl, aryl, substituted ar
hetaryl, or substituted hetaryl as defined herein or acyl. "An1do"1d%huﬁﬂm4
the group -C(ONRR , where R and R nmay independently by hydrogen, |ower
al kyl, substituted |ower alkyl, aryl, substituted aryl, hetaryl,
substituted hetaryl as defined herein. "Carboxyl" denotes the group
CKC»CREFﬁgE R is hydrogen, |ower alkyl, substituted |ower alkyl, aryl,
substi t %ﬁ@ hetaryl, and substituted hetaryl as defined herein.
"Aryl" - al one or in conbination means phenyl or naphthyl optionally
carbocyclic fused wth a cygl oal kyl of preferably 5-7, nore preferably
5-6, ring nenbers and/or optffionally substituted with 1 to 3 groups or
substituents & hal, hyde Koxy, alhylthirﬂ kylsulflnyl
al kyl sul fonyl , OoXy, arymo heteroaryl; ; optionally nono- or
di - substi te | kyl-,-—a-r—yd—'oq).het L0 tdi no, urea
with alkyl, aryl, oaﬂyl o Rheterocyclyl
groups, am nosul f oyl optionally N—nnno- p' N di®* sUBsfituted with al kyl ,
aryl or heteroaryl gr oups, alkylsulfonylanlno % yl sul fonyl ami no,
heteroaryISU|fonyIan1no al kyl car bonyl ar ni no, aryl carbonyl am no,
het er oaryl carbonyl am no, or the like. "Substituted aryl" refers to aryl
optionally sypsivwttted with one or nore functional groups, e.g., halogen,

/

| ower al kyl, | Tkoxy, al kyl thi o, acetylene, am no, am do, carboxyl,

hydr oxyl , anML" ary,oxy, heterocycle, hetaryl, sipsfituted hetaryl, nitro,
cyano, th|oI ul anldo and th@zllkgﬁq"Hq;erocgtLjé ¥efers to a saturated
unsat urated, orAar tic carbocyclHei{group]havi g single ring (e.g.,

nor phol i no, pyPtRIsAL Br furyl ) =g —Bln sed ¥ Thgs (e.g.
. ilndol 4 %i r benzo[b]thienyl) and

napht hpyri dyl . gMInOXﬁL¥|, qui nol ,
having at | eastcere=ytiet ero at orgy sucp Ry thin the ring, which
can optionally be unsubstituted or sdbsbituted mnth e.g., hal ogen, |ower

al kyl, lower alkoxy, alky)thio, acetylene, gmne, anldo car boxyl ,
hydroxyl aryl, aryl oxy, het@gocyckre, thary Stituted hetaryl, nitro,
cyano, thioI, '/uh7<'
-_—H
Deprowst R
> . H
R7 8
Ri R15R14
v

Ria Ryy o
°W/A
Ry m
Rio R
R R o R 1 Ry Rys
Rz Ry
vin

Compound VI can be obtained by reacting compound IV with N-protected substituted
piperazine V through warming in an appropriate solvent (e.g. DMF, EtOH). Protection of the
nitrogen of compound V is only required when it is useful to control the regiochemistry of the
addition of Compound V with compound IV. In some

cases, compound V can be obtained from commercial resources. Examples of commercially

available compounds corresponding to general structure V include 2-methyl piperazine, 2,5-
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sulfam do and the like. "Heteroaryl"” - alone or in conbination neans a
nonocyclic aromatic ring structure containing 5 or 6 ring atons, EE

bi cyclic aromatic group having 8 to 10 atons, containing one or noﬂ@ UG 2004
preferably 1-4, nore preferably 1-3, even nore preferably 1-2, heteroatons
i ndependently selected fromthe group 0, S, and N, and optionally

subst i t utizoketinglt pipiazﬁm: an@@®@ &Mgnzpi@rmirm [Bepretgbsdn tafecirspand hdl @an be
hydr oxy, al koxy, alk hi o, qulnyI kyl sul fonyl., .ac X

Dyl oy Ao R e SR RGBT ORER (98 RO BRURSC B 48 2 benzy!

al kyl, a 0

wth aI k)t/lyé hﬁrﬁéﬁ%&ﬁ)ﬁ%i@ %Jpéan tggllppégycl ylI” gr oupsb&ﬂﬁé@gsﬁl%ﬁyewﬁ&
opt i onal Wﬂnhmglmwamnngl,lmmalambmtmdwad (ethario) ADMH), aryl or heteroaryl
groups, al kyl sul fonyl am no, aryl sul fonyl azni no, heteroaryl sul fonyl arni no,

al kyl car bonyl am no, aryl carbonyl am no, heteroaryl carbonyl am no, or the

| i ke. HeSEHEIN 2As also intended to include oxidized S or N, such as

sul finyl, sulfonyl and N-oxide of a tertiary ring nitrogen. A carbon or
nitrogen atomis the point of attachnment of the heteroaryl ring structure
such that a stable aromatic ring is retained. Exanples of heteroaryl groups

are yrldlqyl grlda2|nyl pyrazi nyl, qU|nazoI|nyI,Rpur|QyI qui pol i nyl
i soqui nol i nyly p rln!dlnyl olyl, oxazolyl, t hi azql yl/ thleny

i soxazol yl ,
~ OBen"Zofur b, i ndol y+——benzowrhi &z yRzoxe%0l yl, and
.--.tltuted het & oaryl contains a substit (}&F#
gbon ‘gL nitrogen to produce a stable conpQundy,”Heterocyclyl”
- alone or in conbi nati onXmeasmsra con-aronatic cycl oal kyl,, group having
from5 to 10 &tons in which from1 to 3 carbon atons in e ring are
repl aced by heteroatorns of O, S or N, and are optionally benzo fused or

fused heteroaryl qQf R-6.rjn nmepber,s and/ or option II ubs ted as
| the case oEPEyar YHIEwheenar bag ey ol b Fieppted; it PFEF dodertns
oxi di zedgshsBtutdl ﬁél—ibll' 1XS with! épiEMbrohSaris, O@mroﬁeﬂy&@xw%@ém@1t2eé;;dx9waﬂd ng

nitrogen. The p0|nt of attachment is at a carbon or_ nitrogen atom Exanples
of het er 8o ppiphsium carbonate in acetone can afford epoxide VII. Compound IX can be obtaine

from commercial resources. Example of commercially available compounds of compounds
X1 include 2-chlorophenol, 2-fluorophenol, 2-methoxyphenol, 2-methylphenol, sesamol, 2,6-
dichlorophenol, 3,5-dichlorophenol, 2,6-difluorophenol, 2,4-diflucrophenol5S-indanol, 3-
chloro-4-flucrophenol, 2,chloro-4-fluorophenol and 5,6,7,8-tetrahydro-2-naphthol. In some
cases compound VIII can be obtained from commercial sources. Examples of commercially
available compounds corresponding to general structure VIII include be‘ﬁzy] glycidyl ether,
glycidyl 2-methylphenyl ether, glycidyl 4-methoxyphenyl ether, glycidyl 4-chlorophenyl
ether, glycidyl 2-chlorophenyl ether, glycidyl 2-methoxyphenyl ether, glyadyl 4-

methylphenyl ether, glycidyl 3,4-dichlorophenyl ether and glycidy! 4-flucropheny! ether.




groups are tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrrolidinyl,

pi per azi nyl , dlhydrobenzofuryl dlhydr0|ndolyl and the Ilke A
substituted hetercyclyl contains a substituent nitrogen attached at1 8AUG 2004
avai |l abl e carbon or nitrogen to produce a stable conmpound. "Substituted
heteroaryl"” refers to a heterocycle optionally nono or poly substituted

with one or nore functional groups, e.g., halogen, |ower alkyl, |ower
al koxy, aIk |thio acetyl ene, am no, am do, carboxyl, hydroxyl, aryl,
aryloxy, yéle substituted heterocycle, hetaryl, substituted

hetaryl, nitro, cyano, thiol, sulfam do and the like. "Aralkyl" refers to
the group -R-Ar where Ax is an aryl group and R is |ower alkyl or
substituted | ower2al kyl group. Aryl gr oupsg c&n tionally be unsubstituted
or substitutﬁ?_Jé?th, e.g., halogen, |ower 3LKM€? al koxy, aFkyl thio,
acetylene am noM am do, cagLb } hydr oxy yl, aryl oxogdiet erocycl e,
substltu'?e? et er ﬂﬁce -h-e-t-a-&dm;-)subst’?"t'm‘ d h 'a‘rBSPF, ni t++o—ano,
thiol, sulfant and the |ike. "Heteroarylal refers to the group
-R-Het Ar wherexnHet Ar is an heteroaryl group »and R | ower al kyl or
substituted | ower al kyl. Heteroaryl al kyl groups can optionally be 21 1 8
AUG 2004 unsubstituted or substituted with, e.g., hal ogen, |ower alkyl,

substituted kower a kyl, al koxy, alkcylthlo acetyl ene, aryl, aryl oxy,
het er ocycl e, bs tuted het er ocycl® hetaryl substituted hetaryl, nitro,

cyano, thiol, gu m do amm; t he |ike cIoaIkyI" refers to a dival ent
cyclic or Bpotycycl N al lkyt—gteumneonit ai neg 3 to 15 5 carbon atons.
"Substituted c al kyl" refers to a\cy¢ioalky| group conprising one or

nore substituerivs wth, e.g., halogen | ower al kyl, substituted | ower
al kyl, al koxy, alkylthio, acetylene, aryl, aryloxy, het er ocycl e,

substituted heterocycle, hetaryl, substltuted hetaryl, nitro, cyano,
thiol, sulfantgapant than/tekBep a;éaas%éyﬁbceylﬁlsmﬁswa Aﬂgﬁagf or!dB LAY B
-R—cycloalkyl mhere cycloalkyl is a cycloal gr oup I'S a

al kyl orvidhpityi balideg usiogarBuli Ry basecpa aﬁandqum;gmud pllea desyibed hall’lojalxw
al. (J. Org. Chem, (1997), 62, 1016-1022). Reduction of XIV using diborane can afford N-
benzyl protected version of compound V after N-Boc deprotection with trifluoroacetic acid
(TFA) [ for the diborane reduction see Jacobson et. al, J. Med. Chem, (1999), 42, 1123-] 144].

SCHEME 4A
mRs (o}
R O R® o
R 1.coupling H=—N N==8n
+ 7/'—4 . ; f:._- R'?
Boc—=—HNH OH NH OR
Bn 2 TFA. riog Sosure o R
Xv1 xvn xvm
ReMeor Et
1fR®
diborane
._+
H—N N—PBn
R13
XIX R

Compound V can also be prepared through standard coupling (eg. EDC or PyBroP) of D or
L amino acids and standard deprotection as outlined in Scheme 4 [For preparations of

diketopiperazines see ~ P. Cledera et al. Tetrahedron, (1998) p. 12349-12360 and R. A. Smith
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unsubstituted or substituted with e.g. hal ogen, |ower alkyl, |ower alkoxy,
al kyl thi o, acetylene, am no, am do, carboxyl, hydroxyl, aryl, arylogm

het erocycl e, substituted heterocycle, hetaryl, substituted hetaryl, Fpﬁym‘
cyano, thiol, sulfamdo and the |ike, 15 "Cptjonal” and "optiaonally" nean
That*t heetal BiosiiehEn, Chun oot A EPS8) B3B3 T R SR bR A RRRP Ry
occur, i 4 i 1 I S ent or

ci T oust eSS A N R R A EasIOR B Ebna VT
"optional ph@ompoend ¥ allscexwiygiee nths bidyakc dmedogshaf piperarimeul B8, 4BR(-9Q,5-
descri be y or may not inglude . phar euti.cal excipients. other than
those SpUERPIIAIALy 2y Rt bl HREBnE Clard | Rine Shendcs At SLo 53
descri begijacdqides i nstances in which the optional excipients are present
and instances in which they are not. "Treating"” and "treatnent” refer to

any treatnment of a disease in a manmal, particularly a human, and incl ude:
(i) preventing the disease fromoccurring in a subject which nay be

predi sposed 25 to the disease but has mpot yet been diagnosed as having it;
(ii) inhibiting the diseas i.e., arregfing its dev ment; or (iii)
relieving the disease, iy .,-\ﬁgusi ng LE9f exgi on of e &mease. The

I

conpositions of this inventi are usef or treati nmml s in a therapy
selected fromthe group consisting of protecting skel etal nuscles against
damage resulting 30 from®raumm, protedting skel etal¥nuscles subsequent to
muscl e or system c di seases such as intermttent claudication, to treat
shock condi ti ese nor y,i.i e gan d | : ant s,
and to treat @g‘?’é‘?%@ﬁfém a%%gfggasegﬁpﬂitrud?%gb %ri a cgﬁg ve {Er%%mr 5

ar r hyt hndiagbicyeid[a2nighegitare §3/aJoayto)ndnd, N8, stiabt € 1R48) nsgmeandl 8X eanitse

o o ke Bt aG i SSRGSy PRl R oA
ef fecti vey, 3gpuwaly; ffr 83tseb-SREishONEF. e8P TS B J. 10z SChdy, E19900 5.5, ABRAOIE8F).

pharmaceutically acceptable acid addition salt thereof in adm xture with a
phar maceut i caf jpesificeqrampiecof the preparation of 2 compound of Formula IA is disciosed in

Schemes 5A, 6A and 7A to further illustrate how to prepare the compounds of this mvention.

In particular, 2,6-dichloroaniline was acylated with 2-chloroacetyl chloride 2 using saturated
bicarbonate and ether (1:1) as base and co-solvent, respectively to afford the chloroacetamide
derivative 3. Further reaction of compound 3 with 2,6-dimethyl piperazine afforded
compound 5 through warming in ethanol. Reaction of compound 5 with epoxide 6 by
warming both components in ethanol at reflux afforded 2,6-dimethy! piperazine derivative 7.

Compound 6 in turn was prepared by warming epichlorohydrin with 2-methoxyphenol in

acetone in the presence of K,CO, as described in Scheme 6.




exci pient. Conmpounds falling within the scope of this invention include the
optical isoners (+) and (-) and R- and S- isoners of the above- |dent|f|ﬁ€
conpounds and mi xtures thereof. This invention includes the i ndi vi dual AUb 2004
isomers and all possible m xtures thereof. Al of the aforenentioned

enbodi nments include the pharmaceutically acceptable acid addition salts
thereof, particularly the nono- and di hydrochl ori des, and m xtures thereof.
The conpounds having the general Formula | and | A can be prepared as

out | i neCHEMEISames | A-7A. A general synthesis of the conpounds of this
invention is outlined in Schenme I A Conpound IV can be prepared by
N-acyl ati on of substituted aniline Il with 2- substituted

chl oroacetyl chioride Il1l. Conpound Il is available commercially or readily
prepared through reduction, of the correspondi ng nitrobenz derivative
(acid/ SnCl 2 or catalytic|hydro enation, see Advanced Omgani cnhem stry, Ed
J. March, A WI sci ence) /Sonegexanpl es o nmrercially

avai l abl e (tuted anil4d nes corresfony ng t geperal sterusture H

i nclude 2, AT Y T2anH-rre—2-3wt m dplllne 2=nethy+anﬂ.?ne, 4-

met hyl ani | | - met hylﬁﬁ'i‘cfl”ﬁ‘é’“ D, 4-di oroani |l i ne, Zo4emirctd2omo0ani |ine,
2,5- dlchloroanl ine 2, 4- dlchloroarX|I|n~, 2-chl oroani | i ne,
3-chloroaniline, 2,6- di f I uoroani | i ne, 2, 5- di {1 uoroanili ne,

3, 4- dlfluoroanlllne 2-fluoroaniline, 4-f|uoroani|ine, 3- fluoroani I|ine,
2-fluoro-6-chloroaniline, 4-fluoro-3-chloreaniline. 23 1 0 AUG 2004 SCHENME
| rt F- 130r- CBZ or Bawd VI VQ VMI

I/

QJ\J‘( m -
A0

SCHEME 6A

o A
acetone, K,C 0,
+ Cl
9
8

OCHa

A specific synthesis of compound 14 is described in Scheme 7. Compound 11 was
prepared by opening of epoxide 6 with Boc-ethylenediamine through warming in EtOH.
Acylation of compound 11 was accomplished using chloroacetyl chloride in dichloromethane

using dnsopropylethyl amine as a base. Removal of the Boc group using TFA followed by

ring closure through warming in EtOH afforded compound 13. Reaction of compound 13

with 6 as described above afforded compound 14.
28




R79 Compound VI can be obtained by reacting conpound IV with N-protected
substituted piperazine V through warmng in an appropriate solvent (e.g.
DMF, EtOH). Protection of the nitrogen of conpound V is only required when
it is useful to control the regiochenmistry of the addition of ConpbiAtb V004
wi th conpound IV. In sone cases, conpound V can be obtained fromcomercia
resources. Exanples of comercially available conpounds corresponding to
general structure V include 2-nethyl piperazine, 2,51V I | 4 24 1 6 AUG
2004 di et hyl piprazine and 2, 6-di methyl piperazine. Deprotection of
conpound VI can be acconpllshed usi ng the standard condi (e.g. for
Boc group use TFA, for CBZ and genzyl use hydrogenatlon) ound | can

be prepar by reacti conmpourjd VI | W|th epOXI e 1 ug rmng in
an approps?at vsoLvenEELth. DVE). SCHENE ZA | -/Ii$:
Eedj
rin

i orBr RM R21
VM Epoxi de | (where m=1 2) can be pr epa asToutTined in Schene 2.
Heating substituted phenol | X t h epi chl or ohy &pi bromohydrin, or
4- br ono- 1, éﬁ-epoxybut ane and potassium carbonate in acetone can afford
epoxide VIII. Conpound | X can be obtajned from comrercial resources.

Exanpl e of commercially avTiszle . unds of conpounds

1.TFA

—
1. EtOH, DIPEA

chbmu«ylcﬂmﬂe ocHs

DCM DIPEA

f;pr\ ——

The compounds having the general formula I and IB can be prepared as outlined in

EtOR, DIPEA

L(J"\,

Schemes 1B-7B. A general synthesis of the compounds of this invention is outlined in
Scheme 1B. Compound IV can be prepared by N-acylation of substituted anilines of general
structure II with  2-substituted chloroacetylchloride XII. Compound II is available
commercially or readily prepared through reduction of the corresponding nitrobenzene
derivative (acid/SnCl, or catalytic hydrogenation, see Advanced Organic Chemistry, Ed. J.
March, (1992) A. Wiley-Interscience). Some examples of commercially available substituted
amlines of general structure H include 2,6-dimethylaniline, 2,3-dimethylaniline, 2-
methylaniline, 4-methylaniline, 2,4-dicbloroaniline, 3,4-dichloroaniline, 2,5-dichloroaniline,
2,4-dichloroaniline, 2-chloroaniline, 3-chloroaniline, 2,6-difluoroaniline, 2,5-difluoroaniline,

3,4-difluoroaniline, 2-fluoroamline, 4-fluoroaniline, 3-fluoroaniline, 2-fluoro-6-chloroaniline,

4-fluoro-3-chloroaniline.




Xl include 2-chl orophenol, 2-fluorophenol, 2-nethoxyphenol, 2-nethyl phenol,
sesanol, 2,6- dichlorophenol, 3,5-dichlorophenol, 2,6- dlfluorophenoHBAU52m4
2, 4-di f | uorophenol 5-i ndanol, 3- chl oro-4- quorophenoI

2, chl oro-4-fluorophenol and 5,6, 7, 8-tetrahydro- 2- naphthol. In some cases
conmpound VII1 can be obtained from commercial sources. Exanpl es of
comercially available conpounds corresponding to general structure VIII

i ncl ude benzyl glycidyl ether, glycidyl 2-nethyl phenyl ether, glycidyl

4- met hoxyphenyl ether, glycidyl 4-chlorophenyl ether, glycidyl

2- chi orophenyl ether, glycid 2- met hoxyphenyl ether, glycidyl 4-

nmet hyl phenyl et her, rgl yci dyl 4-¢i chl or ophenyl _ ether and gl yci dyl

4-fl uorophenyl Yether. 25 1 AUG 2004 SCHEN X" Bn- BOC t-BuLi, R9jpBr -)b
R O// Rl 8n- s NN 80C RARE: é}l x111 v_Coltpound V can be prepar ed
as described i ent 1. Alkylatifn of"co y RII th al kyl halides
using t-BuLi 3 Ean af ford conpound Y Wr#ds descri’t®d by Pohl man et.

al. (J. Og. Chern,? (1997) 62, 1016-1027%. Redfiction of XV using diborane
can afford N béﬁzyl protected version of conpoun&VV after N-Boc
deprotection with trifluoroacetic acid (TFA) [ for the di borane reduction
see Jacobson ggawahr J. Med. Chem (1999), 42, 1123-1144).

R
H—N N——p R’T '° ""'l iz
RZ R\
o
R"; 15 I /0
R'Sg? R? N N Newwep
M P- R* R’ R ,
P~ BOC, CBZ or Benzy R - R' R""R"R :
VI
19 11
ROR R E]
R2 R! R
R. R? R.
R¢ - R'® i ‘3Rl ,:R“
viI
R RU’
R
o} RER' R W .
2 R R R
R0 R2T .
VI " N " R
T | H OH
Rl R7 R.
R* R® R™ rsgnl™ R RT
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SCHEME 4A Bow---NH XVI OH Bn- N BH3 Bn NH OR XVD R- WerD di borane HN t+
XIXRTFA 1 miuion IDRO O H N N-$n Conpound V can al so be prepared\ﬂAUBIﬂm
t hrough standard coupling (eg. EDC or PyBroP) of Dor L amno acids and
standard deprotection as outlined in Schene 4 [For prepar ations of

di ket opi perazines see - P. Cledera et al. Tetrahedron; (1998)

12349- 12G6mpamsti NI ¢n Bericbhaihedc hyipkactige zonpound IVi wghm%prQIWeémbstxm@dl 0

AU 2000 oL o 8 gorg 1o, Chem Lott  (1808) 0, RRER-Ga/dI BERUEL G0 o

pr ot ect ety bPhnfonn@ WP Ry Yequired when it is useful to control the regiochemistry of Lhc
addition of Compound V with compound IV. In some cases, compound V can be obtained
from commercial sources. Examples of commercially available compounds of general
structure V include 2-methy! piperazine, 2,5-dimethyl piperazine and 2,6-dimethyl piperazine.
Deprotection of compound VI can be accomplished using the standard conditions (e.g. for
Boc group use TFA, for CBZ and benzyl use hydrogenation). Compound I can be prepared
by reacting compound VII with epoxide VIII through warming in an appropriate solvent

(ethanol, DMF).
SCHEME 2B
R7 Rv
R HO R o]
Rt R R} R 2
X R® X "
AN
FPhaPCH.Br, NaH, THF Diethylether
R17 RY
- r1®
2 mCPBA, DCM
Q19 R ” R R
R¥® R
" vin

15

Epoxide VIII can be prepared as outlined in Scheme 2B. Epoxidation of substituted
allylbenzene XI using mCPBA or hydrogen peroxide can afford epoxide VIII (G. Majench,
R. Hicks, G. Sun and P. McGill, (1998), 63, 2564-2573). Compound XI i tum can be
prepared by reacting aldehyde IX with methylenetriphenylphosphorane under Wittig

20  conditions or Homer Emmons conditions [Advanced Organic Chemistry, Eds. J. March,

31




Conpound V al so includes the bicyclic honol ogs of piperazine
(1S,4S)-(f)-2,5- diazabicyclo[2.2.1 ]heptane 83, 3, 8-diazabicycl o] |1_12 %U% 004
octane 84, and 2, 5-di azabicyclo[2.2.2] octane 85. HN NH HN NH H N & Zf
85 Commerci al |y avail abl e bicyclic anal ogs include (1S,4S)-(})- 2,5-

di azabi {89}, 2. Wilgy-[iieptignes geblicabopoendlsS. SPipe 86, Shenl andeH ( Hda;lgRSymhemer

P. i?’ef o5 19, 08 Giraphindiisn 31 hegB iy pispia i cBlPlisg 4 nele Rt g
FOX, D. fanedkl fOraulaCReWity 4B0naiRsink6Bforkd8kn sﬁn{%pé‘e&bé cgmBsasDlog ol e

preparation of a conpound of Fornula |Ais disclosed in enes 5A, 6A and
7A to fushthieed| frpmsmam@rmlwsmcm ephxanplee ebrqgumgabf awlsbhenwnpmmds

ch or1 acs<Bhonding. 8, i BHEAY sBRake "t b oL p ARGl

co- sol VEMOroft?ﬁd?ﬁCtZI—MﬂbIbsﬁyfbn%f B%mbrbhgrshhl Gﬂtaﬂﬁﬁkgr['dﬂcd@z 6-dRhloraétyMae 33 4-
Further reaction of conpound 3 with 2,6-di nethyl piperazine afforded

conpouncﬂlsblpms@ﬁwaﬂér ﬁbﬁﬁlm@‘éﬂ’ﬁw Qﬁ%t cwgmples cefpeamaesialiy avaga)ede
6 by Wa{o'?ﬁ;? @%@H &nic?ur anr?él ﬁeré W= alafﬁﬁugﬁ%xgmglg&%@ﬂ-
| vat rve

pi perazine “de rrpoun was “prepare
epi chl oripfiyekyallylbenberié; msmmﬂhQMIylbmem euornethymlymmmes eafreleofani2 QO3
as described in Schene 6. 27 1 8 AUG 2004 SCHEME 5A 1 N H? 2 CI saNaHCO
VEi 70( 1: $liylnaphthalene.

SCHEME 3B
EE R1°R’ Q
—N —BOC u-Buli. Ry, 1 Br Bn..—.N: E — Deprotrection
—/ > /' )
X1t X1k

Compound V can be prepared as described in Scheme 3B. Alkylation of compound
XIX with alky! halides using t-Buli as base can afford compound XIII as described by
Pohlman et. al. (J. Org. Chem, (1997), 62, 1016-1022). Reduction of XIII using diborane
can afford N-benzyl protected version of compound V after N-Boc deprotection with

triflucroacetic acid (TFA , for the diborane reduction see Jacobson et. al, J. Med. Chem,
(1999), 42, 1123-1144).




Q->RT 3 EEOH R ne S 7 SCHEME 6A OH acetone KCO, 23 =-r -*1% z 9 Wcl

HN NHEtOK DEPE , nflua 24 h 8 OCH3 6 A specific synthesis of corrppgmggjzgu
is described in Schene 7. Conpound 11 was prepared by opening of epoxide
wi t h Boc- et hyl enedi am ne through warmng in EtOH  Acylation of conpound 11
was acconpl i shed using chloroacetyl chloride in dichloronmethane using

dii soprgf%tﬁﬁ\%uﬁm ne as a base. Renoval of the Boc group using TFA

fol | owe ng cl osure through warmng in EtCOH af forded conpound 13.
Reaction of conpound 13

RmRs o]
s RY™O R
¢]
R ! 2‘1 l.coupling H=—N N'—-ﬂBn
; (;R
+ > N
BocomNH OH
Bn""NH OR L1 TFA, ring dosure o) R
xv Xvn Xvin
1
R=MeorEa
R"JRS
diborane >l
_—__’.
Heamema W N—D8n
R13
XIX R“‘

Compound V can also be prepared through standard coupling (eg. EDC or PyBroP) of
D or L amino acids and standard deprotection (e.g., Boc removal by TFA treatment) as
outlined in Scheme 4 [For preparations of diketopiperazines sece — P. Cledera et al.
Tetrahedron, (1998) p. 12349-12360 and R. A. Smith et a] Bioorg. Med. Chem. Lett. (1998) p.
2369-2374). Reduction of the diketopiperazine with diborane can afford the N-benzyl
protected version of compound V.

Compound V also includes the bicyclic homologs of piperazine (15,48)-(+)-2,5-
diazabicyclo[2.2.1]heptane 83, 3,8-diazabicyclo[3.2.1] octane 84, and 2,5-diazabicyclo[2.2.2]

N\ \
83 84 85

Commercially available bicychc analogs mclude (15,45)-(+)-2,5-
diazabicyclo[2.2.1]heptane 83. Compounds 84, 85, and the (1R,4R) isom;r of 83 can be
prcparc& by published procedures (for 84 and 85- see Sturm, P. A. er al, J. Med. Chem. 1974,
17, 481-487; for 83 see- Barish, T. F. and Fox, D. E. . Org. Chem,, 1990, 35, 1684-1687).

octane 85.

A specific example of the preparation of a compound from this invention is disclosed

in Scheme 5B to further illustrate how to prepare the compounds of this invention. In
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with 6 as described above afforded conpound 14. 28 1 8 AUG 2004 r HN\Ha 10
ehl ores eery[ thkride DCM DIPEA 12 1. TFA 2. EtOH D[ PEA The conpounds
having the general fornula | and I B can be prepared as outlined in 18M&rl
1B-7B. A general synthesis of the compounds of this invention is outlined
in Scheme 1B. Conpound |V can be prepared by N-acylation of substituted

ani l i nes en r tructure |1 wih" 2 titute hi acet IchI ride
T ConptienEy £roicn B ot sotlaled with H SPbioatiFe sO3REE 3 i
reducti @rtaﬂiontatwameme;sqqonchsnﬁsmﬁd ebesiaiicressitivaatb uﬁfofca@aedﬂ&m&{c&aﬂﬁde
catal ytic hydrqgenatlon see Advanced Organic Chemstry, Ed- J. March,
(1992) Aerivitive\3.| Fughercieaetaan of m%ﬂwl@ylma@m@p@pwpam $ dybueh
substi t I e,
> 3. di Wg{a%%fn afl}']] Adralée}?ofizﬁ cadlid gf‘t{f p%%glﬁetph dP% %‘éar%uﬁg BRI oRBLE b
2, 4-di CBithﬁBﬁrhﬂﬂﬁaﬁ&déd@l@lﬁ’dzﬁﬂdlﬁﬁvhﬂ%? 2, 5- dl chl oroani | i ne,

2,4-di chloroaniline,. 2-chioroaniline, 3-ch|oroani|ine,

2,6-dif ﬁ&ﬂ@%ﬁﬁﬁne 2,5-difluoroaniline, 3,4-difluoroaniline,
2-fluoroaniline, 4-fluoroaniline, 3-fluoroaniline,

2-fluoro-6- chloroanlllne 4- #luoro-3 -chloroanili. ?9‘1@AU62004 T P-
BoC, caz OT 9rnzj NH

: sat NlHCO,l’ Et:O {1:1) : EtQH, DIPEA, reflux 24 hrs
~> RT

O

e
o
Qﬁfﬂv@w L=

A~
H Oor

Compound 8 is commercially available and was epoxidized using 3-

chloroperoxybenzioc acid in dichloromethane as illustrated in Scheme 6B.
Scheme 6B

Cl& acetone, K CO,
m
9

It ll

OCH3




VI Depnrett R R" Rea -R2" VII VIl | IV R +v 30 18 AN 2004 Conmpound VI can
be obtained by reacting conpound IV with a N-protected substituted UG 2004
pi perazine V through warm ng in an appropriate solvent (e.g. DV, EIE]A)
Protection of the nitrogen of conpound Vis only required when it is
useful to control the regiochemstry of the addition of Conmpound V with
conpound |IV. In sone cases, conpound V can be obtained from comerci al

sources. Exanpl es of commerci gl | vai | abl e conpoynds of general . ucture
V include 2- @lﬁyFafb@fpépa&lfiﬁel,ag 2,&5- iﬂ@?ﬁﬁs 2 E&pﬁgﬁsngmaﬁ%f e‘[@’ ak’?’r%HTyﬁ'

pi per azi o ; | | B%e8BY h3BafbnusSiROmCRe A

st andar d&ggﬁé%ﬂsﬁéﬁ%&%ra?l?%@%@ﬁgg%{pbrg@gd #I@E foLHglCBZ an(IZJ1 benzyl use
hydr ogenadillasgatedcarfabeme 7B.can be prepared by reacting conpound VII with

epoxide VLII through warm ng in an appropriate solvent (ethanol, DW). R 7
i x Ph3PCROBEMEAR 7HF HO wr

/@/\ a AN F
-
H,CO Z OCH;

Ethylether

14

mCPBA, DCM ==
> 5 \ //~OCH,

15 ‘
The compounds having the general Formula I and IC can be prepared as outlined in

Schemes 1C-6C. A general synthesis of the compounds of this invention is outlined in

Scheme 1C.




Rl 1 1.~ -, Rye x C D ethyieter RL xI 15 nCPBADCM R t7 Vill Epoxide VIII
can be prepared as outlined in Schene 2B. Epoxidation of substituted UG 2004
al Iyl benzene Xl using mCPBA or hydrogen peroxide can afford epoxide LPA

(G Myjetich, R Hcks, G Sun and P. MG IIl, (1998), 63, 2564-2573).
Compound Xl in turn can be prepared by reacting al dehyde I X with

nmet hyl enet ri phenyl phosphorane under Wttig 20 conditions or Horner Emmobns
conditions [Advanced Organic Chem stry, Eds. J. March, 31 1 6 AUG 2004
(1992), Wl ey-Interscience publpcation and S. Pine, G Shen and H Hoang,
Synthesis, (1991), 1). The co oundc | can al so be conveniently prepared

by coupling a h&\ide/with thé& gémgral fornul &X witAh al |yl nagnesi um

brom de. |In song QS conpound X ggan be obt § fromljcomercia

sources. Exah oZﬁero+a++y—avaab&blm 32 S— N fbnding to the
general structur i ng| ude (where m= 0) 3-fly styfeneR 4-

fl uorostyrene, &2-chl tyostyrene, 3 -chloro styrehe, M-chl ordstyrene,

2, 6-di chl orostyrene, 3, 4- dichiorostyreneandxg,4-diﬁet gxystyrene. Q her
exanpl es of connefbially avai |l abl e conpounds with the 'general structure Xl
i ncl ude (where m= 1) 4-nethoxyal |l yl benzene, 2- hydroxyallyl benzene,

4, 5-di met hoxyal | W, penzene, 2-nethyl allyl benzene safrole and 1-

al I yl napht hal ef Raz

v

H—nN —_—p R,R+e R

R, "R12
[n)
: | fn B I —
RuR,sR“ 13 R; " N P
v ) N
P=BOC, CBZ or Benzyl R

R, R
. LA R

R, RysRy, ©

Ry
A2 |

Rio Ry
R ‘R, o ’: I l l,Rﬂ
Deprotect Ry TJ‘ITH —_H
R R, R
. 7R R
R, Ry

VIt

Rip Ry
R
A/D""R.n R R, ° R'M 2
VIH e
> R T/I-ITN /-Y'\o
R \

R
Ry Ry hid RysRy,

I
Compound I'V can be prepared by N-acylation of substituted aniline IT with 2-substituted

Ras

chloroacetylchioride ITI. Compound II is available commercially or readily prepared through
reduction of the corresponding nitrobenzene derivative (acid/SnCl, or catalytic hydrogenation,
see Advanced Organic Chemistry, Ed. J. March, (1992} A. Wiley-Interscience). Some
examples of commercially available substituted aniline IT include 2,6-dimethylaniline, 2,3-
dimethylaniline, 2-methylaniline 4-methylaniline, 4-methylaniline, 2,4-dichloroaniline, 3,4-

dichloroaniline, 2,5-dichloroaniline, 2,4-dichloroamniline, 2-chloroaniline, 3-chloroaniline, 2,6-
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SCHEME 3B ,4 a-9uLi. Rg,,(O Dcprotcrtio. Bn-N BOC XIl R, Rs ONBn- k~-IH
nV xv Conpound V can be prepared as described in Schene 3D. Al kyl ati 2004
conmpound Xl I with alkyl halides using t-BuLi as base can afford cor?%ﬁ%
XI'll as described by Pohlman et. al. (J. Og. Chem (1997), 62,

1016- 1022). Reduction of X Il using diborane can afford N-benzyl protected

version ﬁhu@mgﬁ&ed 2\, ﬁ'jfffu% ahitRec 3demnabRekiiag, Wfrdaroaminfel uo%msamuqe agid

(TFA , for boréane re uctlon see Jacobson et. al,
(1999) ibrodriiRie, 21 Addro- Q&IQTMBG@DMOS@MMBDRVI d| borawe xvn R Meor Ft

-coupling 11Féom§aloﬂxgd %&)Ségxg be lo_ttamed %y reactmg cgm%)ound IV with N-protected substituted
piperazine V through warming in an appropriate solvent (e.g. DMF, EtOH). Protection of the
nitrogen of compound V is only required when it is useful to control the regiochemistry of the
addition of Compound V with compound IV. In some cases, compound V can be obtained
from commercial sources. Examples of commercially available compound corresponding to
the general structure V include 2-methyl piperazine, 2,5-dimethy! piperazine, 2,6-dimethyl
piperazine and 4-benzyloxycarbonylpiperazin-2-one. Deprotection of compound VI can be
accomplished using the standard conditions (e.g. for Boc group use TFA, for CBZ and benzyl
use hydrogenation). Compound I can be prepared by reacting compound VII with epoxide
VIII through warming in an appropriate solvent (ethanol, DMF).

SCHEME 2C

. x\/A NaH, DMF A
R’ f——OH + - f
X Rﬂr/o

IX
X =Clor Br vin

Epoxide VIII can be prepared as outlined in Scheme 2C. Heating alkyl alcohol IX
with epichlorohydrin or epibromohydrin and sodium hydride in DMF can afford epoxide
VT11I. In some cases wﬁpomd VIIT can be obtained from commercial resources. Examples
of commercially available compounds of general structure VIII include glycidyl isopropyl
ether, N butyl glycidy! ether, T buty! glycidyl ether and iso-buty! glycidy! ether.

Compound V can be prepared as described in Scheme 3C. Alkylation of compound
XII with alky] halides using t-Buli as base can afford compound XTIII as described by
Pohlman et. al. (J. Org. Chem, (1997), 62, 1016-1022). Reduction of XTV using diborane can
afford N-benzyl protected version of compound V after N-Boc deprotection with

trifluoroacetic acid (TFA , for the diborane reduction see Jacobson et. al, J. Med. Chem,

(1999), 42, 1123-1144),




xix R R 3 Conpound V can al so be prepared through standard coupliq? ( 8
EDC or PyBroP) of D or L anino acids and standard deprotection (el §AUb2i4
renoval by TFA treatnent) as outlined in Schene 4 [For preparations of

di ket opi perazines see -- P. Cedera et al. Tetrahedron, (1998) p.
12349-12360 and R A. Smth et al Bioorg. Med. Chem Lett. (1998) p.
2369-2374E Reducti on of the di ket opi perazine with diborane can afford the
N-benzyl SCHEME3ICd versi on of conpound V. Compound V al so includes the

bi cyclic honol ogs of piperazine (1S,4S)-(+)-2,5- diazabicyclo[2.2.1] heptane
83, 3,8-diazabicycl @ 3.2.1] octane 84, and 2 Sﬁdiq;abicyclo[2.2.21 oct ane
85. H6 HH6 HH 83 84 85 Commercially a abtre bicyclic anal ogs

i nclude (1S,4S)/(+)\2, 5- dlazablgyclo[z 2. 1] ne 83. ConpQunds 84, 85,

and the (1Rr#RY i somereesf 83" ChH pr epes-ed by pubiebshed s (for
84 and 85- see m P. Aet al, % Med. CheMd_1874, 17, 481- 48? for 83
see- Barish, T. & and Fox, D. E. J. Og. Chem, 1990, 55, 1694 1687) A
specific exanple of the preparation of a conpound fromthis invention is
disclosed in Schenme 5B to further illustrate how to prepare the conpounds
of this inventiong IN RO9R9 0 )-4 HNNBn 33 18 AUG 2004 particul ar,

2, 6-di chl or oani Riene s acyl ated witg*chl oroacetyl chloride 2 using

sat ur at ed blcarggndég and gﬁher (1: D base and co-sol vent, respectively

to afford thenehN or oagmet am.d.&_... Bree N NH
N/

X

Compound V can also be prepared through standard coupling (eg. EDC or PyBroP)of D or L
amino acids as outlined in Scheme 4C [For preparations of diketopiperazines see — P. Cledera
et al. Tetrahedron, (1998) p. 12349-12360 and R. A. Smith et al Bioorg. Med. Chem. Lett.
(1998) p. 2369-2374). Reduction of the diketopiperazine with diborane can afford the N-
benzyl protected version of compound V.

SCHEME 4C
R"’RB o]
s R™O R ¢
R™, 1.coupilng H—N N—r~18n
Bocm—NH OH ’ > ) < "
Brr"'NH OR L TFA, ring doswre o "™
xrv Xy xvi
R=Me or E¥
1DR°
dibersoe
__.__>..
H—N N—-©Bn
\ f R“
v R14

A specific example of the preparation of a compound from this invention is disclosed

in Schemes 5C and 6C to further illustrate how to prepare the compounds of this invention.




derivative 3. Further reaction of conpound 3 with piperazine afforded
conpound 5 through warmng in ethanol. Reaction of conmpound 5 with epoxide
6 by warnmi ng both conponents in ethanol at reflux afforded piperdkﬂﬁﬁﬁ?%‘
derivative 7. SCHEME 5B C1 2 sat N&HCO 4 Et,O0(1:1) O ---> RT 6 EICH
Reflex 5 7 C HN NH EtOH, DI PEA, reflu>t 24 hr& Conpound 8 is comercially
avai |l abl e and was epoxi di zed using 3- chloroperoxybenzioc acid in

di chl oronet hane as illustrated in Scheme 6B. Schemne acetODt, K=C @3B 9 9
6 34 18AU62004 Four -cdtbon epOX|de 15 can be prepared by coupllng

commercially ai | abk; &hoxyben oride mnﬁh.dlelnagne5|um
brom de fgj\e\j‘d by oxi dation wit CPBA as_id I ustrated i n Scheme 7B.

saL NaHCOy 5120 (1:1) ELQH, DIPEA, reflan 24 hrs
o® .2 RT

©i>°’\<1,

Q_ﬁ,ﬂ\/noua EIOH, r‘rﬂwx -

7
In particular, 2,6-dichloroaniline was acylated with 2-chloroacetyl chloride 2 using

saturated bicarbonate and ether (1:1) as base and co-solvent, respectively to afford the
chloroacetamide derivative 3. Further reaction of compound 3 with piperazine afforded
compound 5 through warming in ethanel. Rcaction of compound 5 with epoxide 6 by

warming both components in cthanol at reflux afforded piperazine derivative 7. Compound 6

in turn was prepared by warming epibromohydrin with 2-indanol in DMF in presence of NaH

as described in Scheme 6C.

SCHEME 6C

OH ‘)' (:D/O/Yl
NaH, DMF




SCHEME 7B My Br nCPBA, DCM 14 Et hyl ether OCH3 OCH3 10 15 The conpounds

havi ng the general Forrmula | and I C can be prepared as outlined in S,cdﬁgm;am‘
1C-6C. A general synthesis of the conpounds of this invention is outlined
in Scheme 1 C. 35 18 AUG 2004 11 P- HOC, CBZ or Bcn Dep ro retx Z2\"",0--R
VIIT IVVII 17 RQ R~ti IX R R

The acid addition salts of the compounds of this invention may be converted to the
corresponding free base by treating with a suitable base, such as potassium carbonate or
sodium hydroxide, typically in the presence of aqueous solvent, and at a temperature of
between about O degrees C and 100 degrees C. The free base form is isolated by conventional
means, such as extraction with an organic solvent.

Salts of the compounds of this inveniion may be interchanged by taking advantage of
differential solubilities and volatilities, or by treating with the appropriately loaded ion
exchange resin. This conversion is carried out at a temperature between about 0°C and the
boiling point of the solvent being used as the medium for the procedure.
Administration of the active compounds and salts described herein can be via any of the
accepted modes of administration for therapeutic agents. These methods include oral,
parenteral, transdermal, subcutaneous and other systemic modes. The preferred method of
administration is oral, except in those cases where the subject is unable to ingest, by himself,
any medication. In those instances it may be necessary to administer the composition
parentarally.

Depending on the intended mode, the compositions may be in the form of solid, semi-
solid or liquid dosage forms, such as, for example, tablets, suppositories, pills, capsules,
powders, liquids, suspensions, or the like, preferably in unit dosage forms suitable for single
administration of precise dosages. The compositions may include one or more conventional
pharmaceutical excipients and at least one active compound of this invention or the
pharmaceutically acceptable salts thereof and, in addition, may include other medicinal
agents, pharmaceutical agents, carriers, adjuvants, diluents, etc.

The amount of active compound administered will, of course, be dependent on the
subject bemg treated, the subject’s weight, the sevenity of the affliction, the mannmer of
administration and the judgment of the prescribing physician. However, an effective dosage is
in the range of 0.1-30 mg/kg/day, preferably 0.5-20 mg/kg/day. For an average 70 kg human,
this would amount to 7-2100 mg per day, or preferably 35-1400 mg/day.
Since many of the effects of the compounds herein (protect skeletal muscles against damage
resulting from trauma; protect skeletal muscles subsequent to muscle or systemic diseases
such as intermittent claudication; treat shock conditions; preserve donor tissue and organs
used in transplants; and treat cardiovascular diseases including atrial and ventricular

arrhythmias, Prinzmetal’s (variant) angina, stable angina, exercise induced angina, congestive

heart disease, and myocardial infarction) are achieved through 2 similar mechanism (partial




R1T K16 "13 1 14 | Conpound Wcan be prepared by N acyl ation of
substituted aniline Il with 2-substituted chloroacetylchloride M ﬂ
11 is available comrercially or readily prepared through reduction m@m
correspondi ng nitrobenzene derivative (acid/ SnC 2 or catalytic

hydr ogenfaity atid oxéRiofdyhibitith) Qospees CanGfermissefr admifidiration) ke @hgenetdly2yitilin

Wl ey-Interscience). Sone exanpl eqs o@ comTelrci ally avail abl e substituted
ani | i ne e sitpe eerrsaland paefgmedhjangat 1oF AR these Wilifsnet byl ani | ne,

2-methyl ani |ipg 4Rt Qgh@%g'tibhae’coﬁﬁéﬁ'ﬁbml ABhhébne, sqlidt- dbrbe] gopasiddipe,
3,4- dichloroanilitne, 2Z,3-dichioroanil m e, 2,4-dichloroaniline, _

2- chl or optainhaduticd- glabey ofinidnniel, 1&1¢e38arth3 mARIBSRON 4tadidtd, odwaniskqchann,
2,57di fluoroaniline, 3,4-difluoroaniline, 2-fluoroani]i 4-f] uor oandl i ne,
3- {1 uor'BieHmicsdulose. gluenss- Bu%ﬂ?eor"ﬁ’éﬁFﬁ“i“ﬂé‘,”bﬁ-“ﬁ‘IeUB?‘g the @ﬁ? 6’Faé’a£r’ﬁ I%:g“’rﬁ%1 %e

Conmpound, e CBMHIRENPRE AeARE) BYoveERL) b JormRIRed 38 shppositbriesNisigQ e bxghple,

substituted piperazine V through warm ng in an appropriate solvent (e.qg.

DVF, Et QhlyalRyleheghyicols, bir examplaipropydens efcobasgbe aamier. i ldqwid| Rhapafsri@dywhen

1 eful.to control.the regiochem sty f . : \Y
wl th conBRHERbE GPRSiHonS Sebelor ERRPBRney Rreeast Y ARELng dilershiRe s
COMMET Ci ztkive RUApBEnd B asTHeBSbale SR RIcBRIHabnaveatidab Bijovamsioalaxtipient, such

corresponding to0 the general structure V include 2-nethyl piperazine,
Ik

2, 5- di meashyior pxasenlezwater, salive.diqyeeusydextiasen @lveeraheethanpl, and the like, to thereby
4- benzyl pxycar honyl pi per azi n- , | nq,&mg,ﬁqg p¥ladeimisterd
acconpl igoﬁ%‘oa f@?ﬁ‘é’ gﬂgusgf’gﬁod’ar%%g%grﬁ%ﬁ??%ﬁ%% Ié%"ggal?oor Boc group Eluse _'SI'FA, for
CBZ and hepzilbo deseimyHinogemmdintn)of remmxiundxiliagasuiptanses sacteds byetisacer ng

d VI] with [ VIIl th h iy ' ' .
(Cgtrrﬁgﬁgl ?mlﬂﬁﬂf)’“ V\gntgmepoxipg%uﬂm'g atgerrﬂg ua%d thmtlealrﬂcrg, r}gr éxnaxrilapr?c,as%ﬁlr\.r?'fp hie ttfe:, ﬁ)%lYa%nt

monolaurate, triethanclamine sodium acetate, triethanolamine oleate, etc. Actual methods of

preparing such dosage forms are known, or wiil be apparent, to those skilled in this art; for
example, see Remington's Pharmaceutical Sciences, Mack Pubtlishing Company, Easton,
Pennsylvania, 15th Edition, 1975. The composition or formulation to be administered will, in
any event, contain a quantity of the active compound(s), a therapeutically effective amount,
i:e. in an amount effective to alleviate the symptoms of the subject being treated. For oral
administration, a pharmaceutically acceptable non-toxic composition is formed by the
incorporation of any of the normally employed excipients, such as, for example
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharin,
talcum, cellulose, glucose, sucrose, magnesium, carbonate, and the like. Such compositions
take the form of solutions, suspensions, tablets, pills, capsules, powders, sustained release
formulations and the like. Such compositions may contain 10%-95% active ingredient,
preferably 1-70%.

Parenteral administration is generally characterized by injection, either
subcutaneously, intramuscularly or intravenously. Injectables can be prepared in conventional
forms, either as liquid solutions or suspensions, solid forms suitable for solution or suspension
in liquid prior to injection, or as emulsions. Suitable excipients are, for example, water, saline,
dextrose, glycerol, ethanol or the like. In addition, if desired, the pharmaceutical compositions
to be administered may also contain minor amounts of non-toxic auxiliary substances such as

wetting or emulsifying agents, pH buffering agents and the like, such as for example, sodium

acetate, sorbitan monolaurate, triethanolamine cleate, etc.
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R'-OH X Ix X=ClorBr VIII O Epoxide VIII can be prepared as outlined in
Schene 2C. Heating al kyl alcohol I X wth epichlorohydrin or epibronohydrin

and sodium hydride in DMF can afford epoxide VIII. In sonme cases chBAwGri:
VII1 can be obtained from conmercial resources- Exanples of conmmercially
avai | abl e conpounds of general structure VIII include glycidyl isopropyl

ther, N but i dyl _eth butyl . glycidyl et d iso-butyl
cEher DUk T LAl NeLee] DU 9ol Sl Lo SRS UL e
Al kyl at iiaiplaftaSeREUNdloweleatd bh saktkﬁﬁkd-%éés‘ée@s&ﬁi,;gcf. Er?&i%%ﬁs%ﬁi irf‘ﬁv‘éﬁ'af

afford conmpound Xl 1l as described b Pohl man et .

(1997) , 6»sage & meEpjineRedrse ttitonUdt BtisNag3dilBFPanwhicans iatdrpomitdd hesinyby

pr ot ect [ S onpound V_after N-Boc.depragt.ection wt ..

trifl uo?g%‘é%;c?-ﬁﬁgﬁ ‘h(%‘r'i‘? e“,q pppach, A omRoRHie™s DG s ffa’ﬁnfé%caa’ar\%foﬂ%ﬁls&f?d al ,
J. Med. oghigymin aGAQ99kd rdéase Ud2iBe _illfii:lﬁifjr)lsin@Zhé-c&npﬁ&éﬁi&@%d@%%d@@%ios&@gp

n-BuLi. R4.10B= Bn-Pl NH Xin V
U.S. Patent Application Senial No. 09/321,522, filed on May 27, 1999, the specification of

which is incorporated herein by reference.

It is within the scope of this invention to administer one or more compounds of this
invention to a mammal, and preferably to a human by other known routes of pharmaceutical
dosage form administration including, but not limited to by bolus, intravenously,
transdermally, through inhalation, sub-cutaneously, or any other therapeutic agent
administration method or route know to one skilled in the art.

The following Examples are representative of the invention, but are not to be

construed as limiting the scope of the claims.
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Compound V can al so be prepared through standard coupling (eg. EDC or
PyBroP) of Dor L amno acids as outlined in Schene 4C [ For prepar-leghwlmm
of di ket opi perazines see - P. Cedera et a]. Tetrahedron, (1998) p.
12349-12360 and R A. Smith et al Bioorg. Med. Chem Lett. (1998) p.
2369-2374). Reduction of the di ket o enptéilr ze wi th di borane can afford the
N benzyl protected version of conpound V. SCHEME 4C ].toupllnt Boc-1YH OH
XrV BH3 Brr--N N-BQC X11 OP Bn- AF NH XV R-M or Er dteor,at 1 TFA, riot

dente H N N-Br.t s, R'" VXV, A 1 fig e fot preparation of a
corrpoundq'f(#\l-’&'rfi‘frfﬁt@ ]PHWA}'%@%[??@F@F:&%@ é?@%@?@ Iéj]’g'c and 6C to further
i2I | ust radig,emjvyptﬁrgﬁgmﬁ&tﬁ,hﬂeqwmounds of this invention. 38 1 8 AUG 2004

Part A.

Synthesis of N-(2,6-dimethylphenyl)-2-chloroacetamide (3).

2,6-dimethylaniline (9.8 g, 81.2 mmol) was dissoived in ether (100 mlL) and saturated
aqueous NaHCO, (100 mL) and the reaction mixture was cooled in an ice/water bath. To the
cold solution was added chloroacetyl chloride 2 (9.17 g, 81.2 mmol) dropwise over a period
of 2 h. The mixture was allowed to warm to RT over 14 h. The mixture was extracted with
EtOAc (3 X 50). The combined organic layers were dried over MgSO,, filtered and
concentrated. The residue was triturated in ether and filtered to afford compound 3 as a white
solid.

Part B.

Synthesis of N-(2,6-dimethylphenyl)—l-{3,5—dimethylpiperazinyl)acetamide (5).

To a solution of .compound 3 (5 g 25.2 mmol) in ethanol (100 ml) was added 2,6-
dimethylpiperazine 4 (2.1 g, 25.0 mmol) and N,N-diisopropylamine (3.2 g, 25.2 mmot). The
reaction mixture was refluxed for 24 h. The mixture was concentrated in vacuo and

the residue was purified by column chromatography (10:1, DCM: MeOH) to afford

compound 5.




sss NNd.CalI E20(l A) 0 --~ RT 3 s HNNHDCH, rrfr, 014 CI ELCH, DI PEA,
rcflm24 hrs 7 In particular, 2,6-dichloroaniline was acylated with

2-chl oroacetyl chloride 2 using saturated bicarbonate and ether (1: ﬂBQQG 2004
base and co-sol vent, respectively to afford the chloroacetam de derivative
3. Further reaction of conpound 3 with piperazine afforded conpound 5

t hrough warm ng in ethanol. Reaction of conmpound 5 with epoxide 6 by

war mi ng both conponents in ethanol at reflux afforded piperazine derivative
7. Conpound 6 in tunn was prepared By warning epi bronohydrin with

2-indanol in DVF in gresence of NaH =as described in Schenme 6C. SCHEME 6C 8

OH CI NaH, DMF 6 39 4 acis,addition salts of the conpounds of
be~epnver TEd t oN{ he Jcorre@dondi ng fr@@ipase by treating
sium

thisinventionmasl s'
e,) ch a potaTNcarbo ate 8r I
Part C.

wth a suitable b
Synthesis of glycidyl 4-methoxyphenyl ether (6).

2-methoxyphenol (1.0 g, 8.0 mmol} and epichlorohydrin (3.7 g, 40.0 mmol) were dissolved in
acetone (20 mL). K,CO, (2.2 g, 16.0 mmol) was added and the mixture was heated at 70 °C
for 24 h. The reaction mixture was concenirated in vacuo. The residue was dissolved 160 mL
of EtOAc , washed with 100 mE water, dned over MgSO, and filtered. The mixture was
evaporated to dryness and the residue was purified using column chromatography (2:1,
hexane: ethyl acetate) to afford compound 6.

Part D.

Synthesis of N-(2,6-dimethylphenyl)-2-{4-{2-hydroxy-3-(2-methoxy)propyl]-3,5-
dimethylpiperazinyl}acetamide (7).

To a solution of compound 5 in 10 mL EtOH (0.4 g, 1.4 mmol) was added compound 6 (0.27
g, 1.5 mmol). The reaction mixture was refluxed for 24 h. The mixture was concentrated in
vacuo and the residue was punfied by using Prep. TLC (10:1, DCM:MeOH) to afford

compound 7.
NH |
| AN, Tl/\N OH OCH,

2-{(5S,2R)}-4-[2-hydroxy-3-(2-methoxyphenoxy)propyl}-2,5-dimethylpiperazinyl}-N-(2,6-

dimethylphenyl)acetamide (15)




sodi um hydroxi de, typically in the presence of aqueous solvent, and at a
tenperature of between about O degrees C and 100 degrees C. The fffﬁe@#?b@ﬁ‘\e
formis isolated by conventional neans, such as extraction with ; g C
solvent Salts of the conpounds of this invention nmay be interchanged by
taking adyapbage Pf wall Thaseat iia! tRolndintd fesompshindol7akibstinitef, (B, B8)-
treating wwth the appropriately |oaded ion exchange resin. This conversion
i s car ri éahethptlpiperagineefop ek erdimethplpinesreneah dutpaniCBated afftvd  caraPPynd gl soMass of
t he sol vent, bei I, s_e'tg?@f the nmediumfor the procedure. Adm nistration of
t he acti?P@CEBWI{ggn S 'salts described herein can be via any of the
accepted nodes of admnistration for therapeutic agents. These net hods

i nclude oral, parenteral, transdernal ubcut aneous and ot her system c
nodes. The preferreq nethod of adm afion is oral, except in those

, by hinself, any nedication.

g admg.pi ster th nposi tion
parentaral ly. Dep rg'{] %(&P
the formof solid

N 85 S8
on t{fe i ntgended]node,; t he conpogitibns nmay be in
soldgd or E\ﬂu{i\i(;?qgsf/%rrs Juch as, for
exanpl e, tablets, ories, pi , C ul e lengy |1 quids,

suspensions, or the like, preferably in unit dosage fp
single admnistration of precise dosages. The conpos 2
or nore conventional pharmaceutical excipients and at ["east one active
compound of this invention or the pharmaceutically acceptable salts

t hereof and, in addition nggginclude ot her nedi ci nal

I agents,
phar mac eNt@eeimeniphenybn2r{ %Fydd'ma@t@?thﬁﬁmg)%%ﬁ?%he anount of
active cgﬂﬂg m’lﬁﬂ"ﬁi i ill, of course, be dependent on the subject
being trea eg, t gﬁ%ﬁ%&r@{l?@l%l ght, the severity of the affliction, the
manner o€ompdumdi ki vatsi prepaed  $ubstifutidg nehenzyfoxytasbemd-Serrioppiperaping sfori Hifr.
However, ,an effective dosage.is. in th nge of 0. 1-30 g/ .
pref er ab?’?‘%‘?’épmk‘gm%% BF?J?“&W"&W@F;S@E ?ﬁsfﬂ%n%nnfon&f%ij\%% L4 e unt

to 7- 2108 aiBerSY cotbum@™7 4Fted rehatdiyof Ibe CBICprowLtny groubl (Redrogamyiont- 2thpsi,
effects of the conpounds herein (protect skeletal nuscles agalnst damage

resul t i n{0¥errehpdinguerncarbam) te affoxdcomponnd Mrddptssresiper ffdht = #82tiscl e or

system ¢ di seases

O

2,5-diaza-5-[2-hydroxy-3-(2-methoxyphenoxy)propylibicyclo{4.4.0]dec-2-y1}-N~2,6-
dimethylphenyl)acetamide (17)

Compound 17 was prepared in the manner of compound 7 substituting perbydroquinoxaline

for 2,6-dimethylpiperazine 4 in part B to afford compound 15: Mass spectrum (M+1) = 482.4.




such as intermttent claudication; treat shock conditions; preserve donor
tissue and organs wused in transplants; and treat cardiovascul ar di geWs e84
including atrial and ventricular arrhythmas, Prinznmetal's (variant)

angi na, stable angina, exercise induced angina, congestive heart disease,
and nyocardial infarction) are achieved through a simlar mechani sm
(partial 40 1 6 AUG 2004 fatty acid oxidation inhibi tH i dosages (and
forms of adm nistration) are all geneAal within the*$Saxe general and
preferred rangessfor all ®hese uti jt=
conventi ona toxic sdigid incl r exanple, pharmageutic gr ades
of mannito, Ia& e dnesi umMTear ater™ SON ,

tal cum ceN ul os¢, glucose, sucr o\e, nesi um gar bonate, > i ke may
be used. Thk i ve conmpound as d&fTTred above gy be fornul ated as
suppositories usi™g, for exanple, polyalkylene glycols, for exanple,
propyl ene glycol, as the carrier. Liquid pharmaceutically adm nistrable
conposi t¥-6hé-dimetb¥lphenyirditd2-bydronep42-akthyxyfitzaokyprepylB3per si ng, etc.
an act id\{ee@oq&ound .85, dcefi n}edd 2 ove and optional pharmaceutical adjuvants
in a exd'BelYIPPE siny acetgmyde ( le, water, saline, aqueous dextrose,

gl ycer olCorgsdiaaals, w 42&d Ini the bR ) EW SRS on.
| f desi re(f‘s t he phaﬁn‘ggﬁepti ce}t:fl ::noahﬁgi(%.ft%ibgﬁﬁ}t%d ggﬂg%nt? ﬁ{gléﬁt’kejraga% ajdé‘r(?)é
cont ai n o Bérdmmmthylpiperringohtinyfast Butei afferdycamupandnti sMess bpasrume (MiHh Y =or
enul si f yispg,agents, pH buffering agents and the |ike, for exanple, sodium
acetate, "sorbitan nonolaurate, triethanol am ne sodi um acet at e,

triethanol am ne ol eate, etc. Actual nmethods of preparing such dosage forns
are known, or will be apparent, to those skilled in thidgeart; for exanple,
see Rem ngton's Phamageutical Sciences, Mack Publishing Cynpany, Easton,

Pennsyl vani a, 15t} on, 1975. The conpositi@H or fornul/&==0Q to be
adm nistered will /- event, contain a quantity Qj r@
conpound(s), a thexapelfiically effective W i N Xk Nt
effective to allevijate X he synpto .er bj ect being treateM. For oral
adm ni stration, a gharrmpgeutigal ! yb abl e non-toxic conposition is
formed by the incorporati of fof the normal |y enpl oyed exci pi ents,
such as, for exanple

de,

(0]

2-{5-[(2S)-2-hydroxy-3-(2-methoxyphenoxy)propyl](15,45)-2,5-diarabicyclo[2.2.1]hept-
2-yl}-N-(2,6-dimethylphenyDacetamide (19)

Compound 19 was prepared in the manner of compound 7 substituting (1S5,45)-(+)-2,5-
Diazabicyclo[2.2.1]heptane for 2,6-dimethylpiperazine 4 in part B to afford compound 19:
Mass spectrum (M+1) =481.5 '

H4C

[
(3 J

N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-4-(2-methoxyphenoxy)butyl]-

piperazinyl}acetamide (20}




pharmaceutical grades of mannitol, |actose, starch, nmagnesi um stearate,
sodi um saccharin, talcum cellulose, glucose, sucrose, nagnhesi um
carbonate, and the like. Such conpositions take the form of sol utl@nklb 2004
suspensions, tablets, pills, capsules, powlers, sustained rel ease
formul at coppoand dohevdsi keparsliGh GRNPAkhdri N SoRPYusd M 3hstihiingd 4%rasio- V,2-
ingredient, preferably 1-70% Parenteral adm nistration is generally
char act espaxetiutaye i6hj octepishlorelivdraréa snipettBrie afory compewngh@clMasy specum
intravenaﬂ§gyi4thzctables can be prepared in conventional forns, either
as |iqui d#"solut'tns or suspensions, solid forns suitable for solution or
suspension in liquid prior to injection, or as emnul sions. s=4abl e
exci pients are, for ex%Sple, wat er, saline, dextrose, gly
the like. In agdition, &f desir?dr—ghe phar maceuti cal cong
i nor

admi ni sterfpd gy al so ntain o s of_on-t ox y
subst anceg z ? Nenul si¥yi ng agent s buf f ert™hg agents and
the like," As fer exanpl e, \odi¢n1 acetate, sorbitan nonol aurate,

tri et hanol 8%n€ ol eate, etc. 41 1 0 AUG 2004#*A nore recently devi sed
approach for pargnteral adm nistration enploys the inplantation of a

dosage | S mrhalpbeaay 2 - FANS ke b B BE ™ T T 7
i ncor por giReaRieyRadetittide’ E15CisRUnd M1aRaL iRépdrel e thé pinhec bf dohgound 7
conpositions of this invention can be admnistered . orally in a SUStﬁhQFd

rel ease SSHHVINBOAPremPTi-enraYRwARO $bt fUnePIERQTdwdRBt P ddndPEt | Bskog 2

U S. Pat ﬁg&l'c i §ﬁ{i - 21,522, filed on May 27, 1999, the

specific§$% n o‘iLﬁﬁ%%Epls |ﬂ%gy§ofg$£ herein by reference. It is within

t he scope of this invention to adm nister one or nore conpounds of this

invention to a mammal, and preferably to a human by oth

pharmaceutical osagesform adm nistration including, b
a

bol us, int effousl y, transdgfnal\y, t hr ough i nhal
rapegL"Qh_ggmt adnhﬁ?§rr1??6h\quﬁ

or any ot \ €
"H ___/

f,

skilled i /
OH

2-(4-{4-[4—(tert—butyl)phenoxyI-Z—hydroxybutyl}piperazinyl}-N—(Z,G—dimethylphenyl)
acetamide (22)

Compound 22 was prepared in the manner of compound 7 substituting 4-bromo-1,2-
epoxybutane 6b for epichlorohydrin 6l=_l in part B to afford compound 22: Mass spectrum
(M+1) = 468.32

N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-4-(4-ph enylphenoxy)butyl]
piperazinyl}acetamide (23)

Compound 23 was prepared in the manner of compound 7 substituting 4-bromo-1,2-
epoxybutane 6b for epichlorohydrin 6a in part B to afford compound 23: Mass spectrum
(M+1) = 488.41




The follow ng Exanpl es are representative of the invention, but are not to
be construed as limting the scope of the clains. 42 1 6 AUG 2004 %mlﬁﬂl
I N (2, 6-dinethyl phenyl)-2-{4-[2-hydroxy-3-(2-netboxy)p ropy]]-3,5-

di et hyl pi perazi nyl }acetam de (7). Part A Synthesis of

N- (2, 6-di net hy! phenyl ) -2-chl oroacetam de (3). 2,6-dinmethylaniline (9.8 g,
81.2 mmol ) was dissolved in ether (100 n2L) and saturated aqueous NaHCO
(100 nL) and the reaction m xture was cooled in an ice/

cold solution yis addeg chloro | chloride 2 (9.17 g,
. Th&, m xture was al | oxed

dropwi se gyerSa period] of 2 4 ‘
14 h. Thg e racthed wi t NTEt . TheNsethi ned organic
| ayers @- er MgSAHA, i lt rmat ed. The residue was
trituratedTRmfether and filteré€ o af f ordOlonpound 3 as a white solid
Part B. Synthes\s of

N- (2, 6-di net hyl pbenyf) 2-(3, 5-di net hyl pi peraxi uyl )acetam de (5). To a
solution of conpound 3 (5 g, 25.2 nrnol) in ethanol (100 nL) was added 2, 6-
di met hy NP el sl I j r lamne (3.2 g,
25. 2 Har%!(%&@ﬁiedm’;l g&ﬁ%ﬁq?ﬁléﬁltf?‘g%ﬁfgﬁ%&é#&gpwuh. ¥The m xt ure was
concent rpipeazinylaxetamide@24)he resi due was purified by colum chromat ography

10: 1, [\ to afford . compound 5. 43 1 8 Al 004 Part C. . Synthesis
f)f gl ycgﬁﬂxp%@ﬁoyﬁk@mtlﬂg&c( ppnmer o? compoun%'? substh;unng 4—bm¥no—1,2—
epoxybutane 6b for epichlorohydrin 6a in part B to afford compound 24: Mass spectrum
(M+1) = 442.37
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2- met hoxyphenol (1.0 g, 8.0 mmol) and epi chl orohydrin (3.7 g, 40.0 nmol)
were dissolved in acetone (20 m.). K CQ (2.2 g, 16.0 Hanoi) was aqueEUafbﬁl
the m xture was heated at 70 C for 24 h. The reaction m xture was b
concentrated in vacuo_ The residue was dissolved 100 nL of EtOAc
with 100 rnL water, dried over MySOAEangpféd tered. The m xture was
evaporated to dryness and the residue was purified using colum

chr omat ojr@hgimethyiphepyh-dnid- {Zebmxxrée@aw}mmbéppw)arwﬁb%und 6. Part D.

Synt hesi f. N

i met hyt p?ixo% PS"%'"(@“(“?“H %IFlc‘)‘))(y- 3- (2- met hoxy) propyl ) - 3, 5-

di rnet hypa:ngeram nyt} acetamde (7). To a soI ution of conpound 5 in 10 nL
EtOH (0.4 g, 14mmle was added co ound 27 9, 1.5 mmmol). The
reaction m xt Syethgaso @FW‘MW)&?‘-@A{ %hydlflﬁ‘éfy @t w@wghmmaﬂeww

vacua a purified by using Prep. TLC (10:1, DCM MeOH) to
afford nghr‘{ggﬁ'{]gﬁbﬂﬂg Q?ES 2R) - 4- 12- hydr oxy- 3- ( 2- net hoxyphen

oxy) propyl j - 2Epexidess (iy.0 pd, pff anmoay)l ind\Bo2-eftryldtiediatrinyd pcm&mg ) af ehmnl)deerels)
44 1 8 AUG 2004, Conpaqund_ 15 was prepared in the ner ound 7
subst i ¢ (AIPsSIvee iR 26 Gy B oAndythe MERES TS DEESFS Bt BTG AEE R o DRY SAVERS Wi n

part Bt ( o
et hyl phe%y?&agé-(gﬁz- hy g‘ﬂ%‘%‘ﬁ gfiﬁ’?g?d ﬁﬁ?%&@'%@ne%rﬁxwgﬁﬁgpgl 1'\Hé;25€o Mo
oxopi perwffwugllc)ia'm@vadrilue (16) Oorrpound 16 was prepared SubStItUtI ng

B of compoundorabhit ohat (e RFFRR Yo Somdepindlp B L o PENIE WV r iy BT

ConMpoundmétiixypheh A f,.cgthﬁu d2prot ecti ng group (hydrogenation -- 20
psi, 10% palx?@dl uﬁﬁgg gggbon) t%aaf?ord conpaound 16: Mass spectrum (M) =

442’ 41. Gompaung alls (1. 18y &-@xJrmmiY vavedirsa¥shanekyhr D61 2 Jrated] M. 0]
dec- 2-yl 3 Npkdprylethyl amine (0.76 g, 4.5 mmol). The mixture was cooled to °C. To the cold

mixture was added dropwise chloroacety! chloride in § mL DCM. The reaction mixture was
allowed to stir at RT for 24 h. The mixture was diluted with 50 mL DCM and washed with 50
mL of water and 10% citric acid. The organic layer was dried over MgSO, and filtered. The

, washed

solvent was evaporated under reduced pressure and the residue was crystallized from
ethylether to afford compound 12.

Symthesis of 1-[2-hydroxy-3-(2-methoxyphenoxy)propyl}piperazin-2-one {13).
Compound 12 (0.5 g, 1.5 mmol) was dissolved in 10 mL TFA. The mixture was allowed to
stir at RT for 2 h. TFA was removed under reduced pressure. The residue was dissolved in 20
mL EtOH and treated with diisopropylethyl amine (0.76 g, 4.5 mmol). The mixture was
heated at reflux for 24 h. The solvent was removed under reduced pressure to afford
compound 13 which was used without further purification.

Part F.

Synthesis of _ N-(2,6-dimethylpbenyl)-2-{4-[2-hydroxy-3-(2-
methoxyphenoxy)propyl]-3-oxopiperazinyl}acetamide (14)

To a solution of compound 13 in 10 mL EtOH (0.1 g, 0.30 mmol) was added compound 3
(0.7 g, 0.36 mmol) and diisopropylethyl amine (0.76 g, 0.36 mmol). The reaction mixture was

heated at reflux for 24 h. The mixture was concentrated in vacuo and the residue was purified
by using Prep. TLC (10:1, DCM:MeOH) to afford compound 14: Mass spectrum (M+1) =
442 .34
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di met hyf phenyl )acetam de (17) Conpound 17 was prepared in the manner of
conpound 7 substituting perhydroqui noxaline for 2,6- dlnethylplpera2|ne

in part Bto afford conpound 15: Mass spectrunt(N%I) 482. 4. 45 1 18 AUGs1004
2004 N-(2,6-dinmethy | ph enyl)-2-{4 [2:h dﬁo y-3-{2-neth o]

xyphenoxy) propyl } - 3, 3- dinethylpiperi%?ﬁ?%%icetanide (18) Conpound 18 was
prepared in the manner of conpound 7 substituting 2, 2-di met hyl pi per azi ne
for 2,6-dinethyl piperazine 4 in part ojaf ford conmpoung.1S: Mass spectrum
(M) 456.51 . QH 2- {5-]4 2S) - 2- hydr ox}® 3‘0?2 met hoxypbenoxk) propy! I ( 1
S,4S)-2,5-d iazabicycl 2.1 jbep 1) - N- (26- di met hyl ghenyl ) aeet am de

(19) Conpound 19 wagyer e mamne und
o[ 2. 2N1] heptNte forf 2, 6- '
: Mas\ speftrum ( )

(1S,4S)-(+)-2,5- Diazabicy

part B to afford conpound

N- (2, 6- di met hyl phenyl ) - 2- {@ [ 2- hydr 6Xy- 4- ( 2- neKDbiyph enox yl]-

pi perazi nyl }acetam de (20) 46 1 8 AUG 2004 Conpound 20 was prepared in the
manner of conpound 7 substituting 4-brono-1, 2- p0ﬁ¥butane 6b for

epi chl or ohydr iTheggmpoupds kistgl inoTabld briglayo mmdd pasnepefcompennd W8 of =
442. 37 N}&%FQ met byl phenyl ) - 2- {4[ 4( 4- quorophenoxy) 2- hydr oxybut yl ) -

pi per azi g ‘am de (21) Conpound 21 was prepared in the manner of
conpognd 7 substituting 4-brono-1, 2- eprapiéut ane 6b for epichl orohydrin 6a

in part Bto affqrd conpoupg 217 Mass spectrum (WVFI) = 430
25 2,6-dimethylphenyl 430.3
26 2,6-dichlorophenyl 471
27 4-aminosulfonylphenyl 481.2
28 3-trifluoromethyl-5methoxyphenyl 500.2
29 5-indanyl 442.2
30 1-naphthyl 452.3
31 1-{4-chloronaphthyl) 486.3
32 2-N-pyrrolyl-phenyl ‘| 467.3
33 Phenyl 402.2
34 2-chlorophenyl 436.2
35 2-chloro-4-methylphenyl 450.2
36 2-(1-methylethenylphenyl 442.3
37 2-methylphenyl 416.2
38 2-isopropyl-6-methylphenyl 458.4
39 3-methylthiophenyl 448.2
40 2-methoxy-4-chloro-5-methylphenyl 480.2
41 4-dimethylaminophenyl 445.3
42 2, 4-dimethoxypheny! 462.3
43 3,4-dichlorophenyl 471.1
44 4-chlorophenyl 436.3
45 3-chlorophenyl 436.2
46 3,5-dichlorophenyl 471.1
47 4-methoxyphenyl 432.3
48 4-methylpheny! 416.2
49 3-methylphenyl 416.2
50 4-fluorophenyl 420.2
5t 4-cyanophenyl 427.3
52 4-acetylphenyl 444
53 2-methoxyphenyl 432.4
54 4-trifluoromethylphenyl 470.2
55 3-trifluoromethyl-4-chlorophenyl 504.1
56 3,5-dimethoxyphenyl 462.3
57 4-N-morpholinylphenyl 487.4
58 3-fluoro-4-methoxyphenyl 450.2
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2-(4-{4-[4-(tert

butyl ) pbeooxy} - 2- hydr oxybut yl } pi per azi nyl ) N- (2, 6-di ruet hyl phenyl)

acet am de (22) Conpound 22 was prepared in the manner of conpound 778 A6 2004
substituting 4-brono-1,2- epoxybutane 6b for epichlorohydrin 6a in part B
to afford conpound 22: Mass spectrum (M}l) =468. 32

N- (2, 6- di net hyl ppegryt—2-{4=% ph—enyt pbenmoxyr 4

pi per azi nyl ) acet 2 ( t‘ r;;‘ﬂz;f&yﬁh‘ebyl,mnarcu -—the ‘.i.wé‘. F—©
conpound 7 subst | ne 6b for ept 2% orohydirin 6a
in part B to affpbl conpound? ﬁgormb,iom@wum (Mtl) = 4883247 118 AUG
2004 OCH3 N- (2, 6162 et hyl ph]ezmydmxwmhmzémmmmm met_ hb%4fpbenoxy) b
utyl)- piperaxinyl}acetam de (24) Conpound 24 was prepared in the manner of
conmpound 7 substituting 4-brono-1, 2- epoxybutane 6b for epichlorohydrin 6a
in part Bto afford conpound 24: Mass spectrum (M1l) = 442.37 48 1 6 AUG
2004 Exanple 2 N-(2,6-di

met hyi phenyl ) - 2-{4-[ 2- hydr oxy- 3- ( 2- net hoxyphenoxy) propyl ] - 3-

oxopi perazi nyl }acetam de (14) Part E. Synthesis of
(tert-butoxy)-N(2-{[2-bydroxy-3-(2- netboxyphenoxy) propyl]am no}

et byl ) carboxam de (11). Epoxide 6 (1.0 g, 5.5 noral) and

Boc- et hyl enedianmine (0.88 g, 5.5 nmol) were

yt
€
r
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di ssolved in 20 nmL EtOH and the m xture was heated at reflux for 24 h. The
sol vent was evaporated and the residue was purified using colum

chromat ography (1:1, Hex:EtOAc) to afford conpound 11. Synthesis ot 8 AUG 2004
N-{2-[(tert-bntoxy)carbonyl am no] ethyl) -2-chloro-N 2-hydroxy-3-(2-

met hoxyphenoxy) propyl ) acetam de (12) Conmpound 11 (1.0 g, 3.0 mmol) was

di ssolved in 20 nL DCM and treat ed wExhmpie 4 sopr opyl et hyl am ne (0.76 g,
4.5 mmol ). The m xture was cooled to C. To the cold mxture was added

dr opwi s e2-{4H( Dy 2HcIBdnEb [d) 3cdibeleleh-15-ya)-Mihy@eddy propy Iy Sipet 420y 11t e was

al | oned amahyrph%hyﬁa'c?mi&d(m)_ Th)g)-m' >¥t ure I:’Wagy ?ﬂﬁ Put eg{yvm%&%% nL DCM and
washed with 50 nlL of water and 10%citric acid. The organic |ayer was
dried over SO and filtered. The solvent was evaporated under reduced
pressure and ffhe residue was crystallized from ethylether to afford

conpound 12. nt hegyg of

1-{2-hydro t ph ) pyl) ph ' S 3). Conpound 12
(0.5 g, 1.p}mmol)| was qilssol ved in g0 ni ' s allowed to
stir at RT . TFgwas rErmveoNunder : The residue was
di ssol ved i Et OH and t ed™wW NL20p e amne (0.76 g,
4.5 mol). The m xture was heated at reflux for 24 h. The sol vent was
renoved & reduced pressure to afford conpound 13 which was used

wi t hout $yiithpas oPNLE2{6-aRhémPIpERAYH-2Echiooat ASiiide @B).
N- (2, 6- di net hyl phenyl ) - 2- {47 [2- Y ar ory- 3. ( 2-
met hoxy phéisegthyiantynd (B8 020 # 1k manéih yiasadiescivedlén i)y (TO0 ankpland i saturatkd

d 13 i 0. 0.30 nmpl dded 3 .7 9,
0058 ekt NARCE (PR Bnd i redeuioh (i o2 2088 T SRR il Togfe
M Xt ure oidd sohrivhedtadbddedl ¢HMsrobedtyl 2hidtideTIB (9119t gl £1.138mBDNEBPHiset @ ef Na

vacua and the residue was purifjed_ by using Prep. TLC (10:1, DCM MeOH) to
af ford JSRSEME haThemixussuss Fliamegd to-vpom 4o RT3ove g4 b, The mixture was extracted

with EtOAc (3 X 50). The combined organic layers were dried over MgSO,, filtered and
concentrated. The residue was triturated in ether and filtered to afford compound 3B as a
white sohid.

Part B.

Synthesis of N-(2,6-dimethylphenyl)-2-piperazinylacetamide (SB).

To a solution of compound 3 (5 g, 25.2 mmol) in ethanol (100 mL) was added compound 4B
(2.1 g, 25.0 mmol) and N,N-diisopropylamine (3.2 g, 25.2 mrzcl). The reaction mixture was
refluxed for 24 h. The mixture was concentrated in vacuo and the residue was purified by
column chromatography (10:1 dichloromethane: methanol) to afford compound 5B.

Part C.

Synthesis of 5-(oxiran-2-ylmethyl)-2H-benzo[d]1,3-dioxane (6B).

To an ice cold solution of 8 (1.0 g, 6.17 mmol) in dichloromethane was added dropwise a
solution of 3-chloroperoxybenzoic acid (1.8 g, 10.43 mmol) in 20 mL dichloromethane over a
period of 1 h. The reaction mixture was allowed to stir at RT for 12 h. The reaction mixture
was filtered to remove any solids and concentrated in vacuo. To the residue was added
diethryl ether (200ml), and it was washed with saturated sodium bicarbonate (3x100ml). The

organic layer was dried over MgSO, , and concentrated in vacuo . The residue was purified

using Prep. TLC (2:1 hexane: ethyl acetate) to yield 6B.
Part D.




1 8 AU6 2004 Exanple 3 The conpounds listed in Table 1, below were ﬂ%WE&m‘
the manner of conpound 14 of Exanple 2. 5 Table 1 RNH 252 6-di nmeth

| 430.3 262 6-dichlo hen 1471 274-amino 1 hen [481.2 283-trifluoroneth

| -5met ho hen [ 500.2 295-i ndanyl 442.2 301-n hth 1452.3 311- 4-chloron hth

1486. 3 32 H-bezd Y, 3-Aidbiiesyt)dByd 1 gy 2,8-
350 o qgﬁiﬁmnﬂ;&%ﬁ;w et h et hen T har 1. 3 372- met h
| 416.2 382-iso 1-6-nmeth 1 hen 1458.4 393-neth Ith| hen | 448. 2 402- net ho

-4-chl or 148 h . i on

202, 3 a3 SR ER Relep s 1048 TR ralf slot B0 o epy bR
6B (0.38 g, 2.14 mmol) in 10 mL EtOH. The reaction mixture was refluxed for 24 h. The
mixture was concentrated in vacuo, and the residue was purified by using Prep. TLC (10:1

dichloromethane: methanol) to afford compound 7B: Mass spectrum (MH+1) = 426.34.
NH
NG .rr/'\sNaf“\\] OH
| | |

N-(2,6-dimethylphenyl}-Z-[4—(2-hydroxy—4-phenylbuty!)piper_aziny)]acetamide {9B).

Compound 9B was prepared in the manner of compound 7B substituting 4-phenyl-butene for
3-(3,4-methylendioxyphenyt)-1-propene in part C to afford compound 9B: Mass spectrum
(MH+1) = 396.32.

I

N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-3-(2-methoxyphenyl)-
propyl]piperazinyl}acetamide (10B)

Compound 10B was prepared in the manner of compound 7B substituting  3-(2-

methoxyphenyl)-1-propene for 3-(3,4-methylendioxyphenyl)-1-propene in part C to afford
compound 10B: Mass spectrum (MH+1) = 412.35.




463 ,5-dichloro en 1471.1 474-nmetho hen 1432.3 484-neth 1 hen |416. 2
493-meth 1 hen 1416.2 504-fluo hen 1420.2 51an h |427.3 524-ac 1 heth 8 M}§42004
532-net ho hen 1432.4 544-trifluoroneth 1 hen |[470.2 553-trifluoroneth
1-4-chl orohen 1504.1 563 5-di net hox hen |462.3 574-N-no holin 1 hen 14%7.4
583-fluoro-4¢ metho hen 1450.2 50 1 0 AUG 2004 593, 4, 5-txi nret hox hen |492. 3
603, 4-di net hpx hen 1490 9 612 fluoro-4-chloro hen |454.2 622 -h drox eth

| -6-meth | Jwsg | 448H51 Q4 Exanple 4 2-[4 3-(ajtggnzo[d]

1, 3-di oxo ) - 2-Mydr oxﬂpr opy p| perGii nyl
di met hyl g -ceta e (7 Par S
N- (2, 6-diRg Qenyl - 2- Ch|~0®cﬂ am of?

N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-3-(4-
metboxyphenyl)propyl]piperazinyl} acetamide (11B).

Compound 11B was prepared in the manner of compound 7B substituting 3-(4-
methoxyphenyl)-1-propene for 3-(3,4-methylendioxyphenyl)-1-propene in part C to afford
compound 11B: Mass spectrum (MH+1) = 412.35.

N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-3-phenylpropyl]piperazinyl}acetamide (12B)
Compound 12B was prepared in the manner of compound 7B substituting 3-phenyl-1-propene
for 3-(3,4-methylendioxypheny!)-1-propene in part C to afford compound 12B:

Mass spectrum (MH+1) = 382.

N-(2,6-dimethylphenyl)-2-[4-(2-hydroxy-3-naphthylpropyl)piperazinyljacetamide (13B).
Compound 13B was prepared in the manner of compound 7B substituting 3-(1-naphthyl)-1-
propene for 3-(3,4-methylendioxyphenyl)-1-propene in part C to afford compound 13:Mass
spectrum (MH+1) = 432.55.
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2,6-dinmethylaniline (9.8 g, 81.2 mmol) was dissolved in ether (100 nL) and
saturated aqueous NaHCO3 (100 nlL) and the reaction m xture was coof @ \i5004
an ice/water bath. To the cold solution was added chl oroacetyl chloride 2B
(9.17 g, 81.2 mmol ) dropw se over a period of 2 h. The m xture was al | owed
to warmto RT over 14 h. The m xtur eEXasVIBkErSacted with Et OAc (3 X 50).
The conbi ned organic |ayers were dried over MgSoAf filtered and

concentr @heds The residue was triturated in ether and filtered to afford
conpound 3B. as a white solid. Part B. Synthesis of N )

(2, 6- di mbeteymediatg {14B): B pechtionyafdcoehakrhsnzghlorife (Zmepei)in arpygFous §Msbund

or) “anBONTaR R RO R R oot T3 B P GRTRAACRAD) st el o

was ref hiixeee HAk afldwbd tdBEr X6 & om eaipernireaSAdahmeriAtt ohldnde sbigtion
residue was purified by colum chromatography (10:1 diehl| oromnet hanean,
met hanol P1m&) avperadded rpduthe SHierplayer @as Seppiaiss svashed with water and dried.

5- (oxi r ag;@g%@p%q%fﬁdg? Pafticfd bredoil QU881 ORI 1400 Op&&.@n Rk sGhlhd on

of 8 (1. onet hane was wse a solution

of 3-cht asapesaiopbenboitpuaficatiqril. 8 g, 10.43 mmol) in 20 nL di chl or onet hane
over a eriod of I h. The reaction m xture was allowed to stir at RT for

12 h. Th&€aFreBction mixture was filtered to renove any solids and

concentr @ﬁ%&#ﬁ@iﬁ?@)z 18 ahhee E&Ri BT 13848 Inmél) &t BithiopéH&hake?@dkked and

It was was sat'urated sodi um bi carbonate (3XI 00nj). The organic
| ayer wadrehwieela cvletionyS®4hjorapetoryrnerit reddd nmmmol) dx 46 mL Fisklorespthene Qvss

oA o ST 52 TR By b U et T it
ropyl ) pi pakagt NWhd fileded t6-reshiovetahy Isphidnad eartmrdtelein VdBuo. To the residue was
added diethy! ether (200m}), and it was washed with saturated sodium bicarbonate {3x100mi).
The organic layer was dried over MgSO,, and concentrated in vacuwo. The residue was
purified using Prep. TLC (2:1 hexane: ethy! acetate) to yield 15B.
Part C
Synthesis of N-(2,6-dimethylphenyl)-2-{4-[4-(4-methoxyphenyl)-2-
vadroxybutyl]piperazinyl}acetamide(]6B)
To a solution of compound SB (0.4 g, 1.64 mmol) in ethanol (100 mL) was added compound
15B (2.14 mmol) in 10 mL EtOH. The reaction mixture was refluxed for 24 h. The mixture
was concentrated in vacuo, and the residue was purified by using Prep. TLC (10:1
dichloromethane: methanol} to afford compound 16. (M+1) = 426.3
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To a solution of conpound 5B (0.4 g, 1.64 mmtl) in ethanol (100 nL) was
added conpound 6B (0.38 g, 2.14 mml) in 10 nL EtOH The reaction HﬁLﬁgfﬁ
was refluxed for 24 h_ The mxture was concentrated in vacuo, and t 04
resi due was purified by using Prep. TLC (10:1 dichl oronet hane: mnethanol)
to af f or &ritdfnidéritiflngrophesyDshbydraxybtylpiperaziagh.1842,60H

N-(2, 6- %mtbymumiqum[dbﬂﬂihydroxy 4- phenyt but yt) pi per azi nyl ) acet ani de
(9B) . omp o Q'Bi\nm meEped ada mmlmrm&fommmﬂ igng
4- phenyl - tene 3- (gﬁﬂ nethylendloxyphenyl propeﬁg%PHﬁﬁggﬁh%#?ép
afford c¥ Elﬁ‘é}{?rl?& hWE'Q§ nt-Egthprybengichionde +3)24322

N- (2, 6r- dlnethylphenyl) 2-{4-[2- hydroxy- 3-(2-net boxyph enyl) -

propyl } pi perazi nyl }acet am de (10B) Conmpound 10B was prepared in the manner
of conpound 7B substituting 3-(2- nethoxyphenyl)-1-propene for

3- (3, 4- met hyl endi oqyphe I) 1-propene in part Cto afford conpound 10B-
Mass spectrum ( M -— 35..53 1. 0 AU 2004 OCH3 N-(2,6-di nethylp b en

- ﬁHTﬁE\b yp nyl)nnﬁpyl] pi perazi nyl) acetam de
(11 B). Compouno epared in [the manner of cp d 7B
substituting 3- (%< 45 -oxy henyl

3-(3, 4- nethylendloxyphenyl) 1- prope e in part
Mass spectrum ( MH1) 412.35.18

N—(2,6-dinethylphenyl)-2-{4-(2-hydroxy-3-pbeny|propyo pi per azi nyl } acet am de
(12B) Wbdiahdtﬁﬂphasylpae[pa{me(d—dhﬂbrbbﬁedﬂ)ﬂmer of corrpound 7B substituting
3- phenyl - et hyl end| oxyphenyl) 1-propene in part Cto

il or o dbisBBHART dRpergeies pmsemifY 352, open _
¥ (2, & deompburoplion Mab hered Qméxysmmap&hmw CORYbIR! PEBAGb ML AGSS! am

de (13B)
chlorobenzyl chioride for 4-methoxybenzyl chloride. (M+1) = 430.2

YO

19
2-(4-{4-{4-(tert-butyl)phenyl]-2-hydroxybutyl} piperazinyl)}-N-(2,6-

dimethylphenyl)acetamide(19B)

conpound 1 | B:

Compound 19B was prepared in a manner similar to that of compound 16B substituting 4-t-
butylbenzyl chloride for 4-methoxybenzyl chloride. (M + 1) = 452.3

seael.




Compound 13B was prepared in the manner of conpound 7B substituting
3-(1-napht hyl)-1- propene for 3-(3, 4-nethyl endi oxyphenyl) - 1- propene bgﬁ@%ﬂ#
Cto afford conpound 13: Mass spectrum (MH+1) = 432.55. 54 1 8 AUG 2
EXAMPLE 5 Part A Intermediate (14B): To a solution of 4-nethoxybenzyl
chlori deN((zﬂ‘-ﬂumdthylipheaylwd{mqus(zmmopbe(nlfO-zﬁ_) , was added al |l yl magnesi um
brom de l(l IM solution in TH@@ the reaction mxture was allowed to
stir for ‘1%*&?“?58%3?%&@9&?‘6?@' €8at%! amoni um chl oride solution 91 nlL)
was adde sla b VB4 B lsuBditutdig B
Evaporat?oﬁﬁg?kggﬂﬁgnﬁ gé¥§£gﬁ?§g§§§g§§ﬁ$gKEP?brggg“glefln 14B as ag(ml
It was ufiestobenzdyhehloridefor demethpxybentyl kblotdp M tilest4lé2 Part B Internediate
(15B): To an ice cold solution of 15B (2 mml) in dichl oronethane was added
dropwi se a sol utjion of 3-chl oroperoxybenzoic acid (4 mmol) in 20 nL
di chl or onet hane over}%a period of 1 h. The reaction mxture was allowed to
n1xt ‘g was filtered to renmove any

e s '] di et hyl et her
A prratE3(3x100m ) .
. drled ov 3 gd in vacua. The
resi due was purified using Prep. TLC (2 1 hexane: ethyl acetate) to yield
| SB. Part C Synthesis of
N (2, 6-di net byl : phenyl ) - 2- (4-[ 4- (4 met hoxypbenyl ) - 2-
hydr oxyb To a solution of conpound SB (0.4
g, 1.64 ﬁtr%f%mllﬁ&é?ﬁg%*l})—?l%a ’gﬁ%’g ag-ded conpound 15B (2.14 rnnol) in
10 nL Et @iflubkemetntiphenylijvutyl)pipevnmmnylicetansde(2d B) 24 h. The m xture was
concent  aled. |y Y7543 S50 % | STEH R 0 bk o doipolitd 16 %Rt s-

at ed n va ua
sa

trifluoromethylbenzy! chloride for 4-methoxybenzy! chloride. (M + 1) = 464.2

0\
SHUGESy

2-[4-(3-(2H-benzo[d]1,3-dioxolen-5—yl}-2—hydroxypropyi)piperazinyi}-N-(I,(S—
dimethylphenyl)-l—methy!propah amide (2ZB)

This compound was prepared in a manner similar to that of 7B, substituting 2-chloro-2-
methylpropiony! chloride for ch]oro.ﬁcctyl chioride in part A. (M+1) = 454.54

AL OFR




di chl oronet hane: nethanol) to afford conpound 16. (M+l) = 426.3 55 16 AUG

2004 2-{4-[4-(2,6-difluorophenyl)-2-hydroxybutyl] piperaziuyl}-N (386406 %Uﬂ‘

di met hyl phenyl ) acet am de(17B) Conpound 17B was prepared in a manner simlar

to that Qf conpound 16B substituting 2,6- difluorobenzyl chloride for

4- et hoxﬁ&?%m@msdphwl)-zwq-mmw-upmﬂpdomymémbﬁwu- 2-{4-

[ 4-(2-chl - 2r xybut yl | pi perazinyl} acetam de(1l SB) Conpound

18B was Bﬁéetgglr]%gi‘%%aéldﬁgﬁﬁgr simlar to that of conpound 16B substituting

2- chl or Ay xaybogdd &k #éd 41 TehBeyY RER; r ) .= 2 1

2- (4-{4-[4-{t en? - bot y| Qgﬁgém } - 2- hydr oxeggltq% %?‘%&daéf‘?%fy%kﬁuea,géf@'ﬂoro-?-

di net byl %?Fé\‘XJPWi’é‘&Yéﬁh gide §@) chiwsaprstyl thic@iBevia papr £ pad ellylibBnfend@oNEB. Q1) ar

to that afggojpound 16B substituting 4-t- butyl benzyl chloride for

4- et hoxybenzyl chloride. (M+ 1) = 452.3 56 18AUXR004 N-(2, 6-d

I met hyl phenyl )-2-{4- [4-(2-fluorophenyl)-2- bvdroxybutyl]piperazinyl} aceta

m de(20B) Conpound 20B was prepared in a per simlar to that of conpound

16B substituting 2- fluorobenzyl chloridelfor.4;nmethoxybenzyl chloride. (M
r)-22(4-{ 2-hy droxy-4- [4 (tri

+ 1) = 414.2 CF3 (2,6-d inethy h
f | uor onet byl ) phe ut yﬁ} I/p &razi tam de(21 B) Conpound 21B was
prepared in a ma ﬁ to t of conp 16B substituting 4-

24

N-(2,6-dimethylpbenyl)-2-{4-[2-hydroxy-3-(3,4,5-
trimethoxyphenyl}propyl]piperazinyl}-z-methy]propznamide (24B)
This compound was prepared in a manner similar to that of 7B, substituting 2-chloro-2-

methylpropionyl chloride for chloroacetyt chloride in part A and 3,4,5-trimethoxy
alkybenzene for 8B. (M+1) = 472.54

H
Ty ¢
o
] 25
N—(Z,ﬁ-drmethylphenyl)—l—[4-(2-hydroxy—5-phenylpentyl)piperazinyl]acetamide (25B)

This compound was prepared in a manner similar to that of 16B, substituting phenethyl
chlonde for 4-methoxybenzyl chloride in part A. (M+1) = 410.4.

SOy

N-(2,6-dimethylphenyl)-2-{4-[5-(2-fluoropkenyl)- 2-hydroxy-
pentyl]piperazinyl}acetamide(26B)

This compound was prepared in a manmer similar to that of 16B, substituting 2-

fluorophenethy] chloride for 4-methoxybenzyl chloride in part A. (M+1) = 428.1.




trifluoronethyl benzyl chloride for 4-nmethoxybenzyl chloride. (M+ 1) =
464.2 2-(4-(3-(2H henzoldJ | 3-di oxol en-5-yl)-2-hydroxyp ropy)) 18 AUG 2004
pi perazirry!J-N-(2,6- dinethyl phenyl)-2-nethyl propanam de (22B) This
conpound was prepared in a manner simlar to that of 7B, substituting

2-chl or 0-2- net hyl propi onyl chloride for chloroacetyl chloride in part A
(Mtl) = 454.54 57 1 8 AUG 2004

N (2, 6- d| met hyl phenyl ) -|2- [4—4(2 hydr oxy- 3- phenyl pro |') pi perazinyl]-2-

met hyl pr opanam de (238 : a manner simlar to
that of 7B, substitut N chloride for

chl oroaccetyl chl ori de Par y or 8B. (M+l) = 410. 34.
CH3 CH3 N- (2, 6-di met hyl pbenyl)-2-{4-12-hydroxy 3-(gi4,5

tri met hoxypbenyl ) propyl j pi perazi ny2? - 2- net hyl propananm de (24B) This
conpoundmasﬁ-ﬂﬁmmﬁﬂhmlplmw -chlombplzenylle that of 7B, substit dthydgoxy-
2-chl oro-2- nethyl prop| %é de for chl oroacetyl chI oride in part A
and 3, 4, 9cmllrpepwy }aﬂcﬁéﬁéﬁ ﬁé for 8B. (Mrl) = 472.54 25

N-(2, 6- dirgpd #BAB Q%! Wal- &&hmdaowaéem%mbmatm RIfPeEBZ i shpsitirates @i de
(25B) Th| s co und was prepared in a manner simlar to that of 1613,

subst i tuthhg:mfcanﬂwhyhlundmfooHfrde!htbmbcnmhhmdyb@nﬁﬁ it-dy T 4643n part A
(ML) 410.4. 26 N-(2, 6-di net byl phenyl ) -2-{4-[5-(2-nuorophenyl) -

2- hydroxy- pentyl]pi perazinyl} acetam de(26B) This conpound was prepared in
a manner simlar to that of 16B, substituting 2-




fl uorophenethyl chloride for 4-nethoxybenzyl chloride in part A (M) =
42% 1. 58 1 8 AUG 2004 27 C N-(2,6-d 18 AUG 2?04

i met hyl phenyl ) -2-{4-[5-(2-chl oropbenyt)- 2-hydroxy- pentyl) p iperazinyl}
aceta mde(27B) This conpound was prepared in a manner simlar to that of
16B, substituti ng 2- chl or oph. enet hy|Eﬁ|iH|gﬁ(|é gde for 4-methoxybenzyl chloride
in part A (Ml) = 444.3 59 18 AUG 2004 anple 6 N-(2,6-di nethylp

1oy AN e 160 St R SO i (7O
2,6-di mrefHyl aniline (9.8g, 81.2 mml) was dissolved in ether (100 nL) and

saturate aq eous NaHC03 (100 niL) and the reaction m xture was cooled in
an ice/ bath - To the cold solution was added chl oroacetyl chloride

2C (9. 17s9 mb&;ﬁ%f &over \ﬂlﬁﬁng _cﬂpp@‘{cg%igg é'%h The m xture was

aIIowedto warmto he m xture was [uted with 100 L ether
and t he @&bcdimethylanibne 0&3&,(&1lM@bbwad\@%Wﬂihtéeeﬁoamd.)cmﬂcsaMaaﬂaqudous

fford t lid. Part B. .Synth

1STS SRR o8 IS il BB B o e o
d | :

comoundscin 8tk BN B2 13 ol sgppoutichS el o

m xt ure 2hadbeanixgegvascilopedtio wrna tai KT arer Ik a’bnmnmm dilntedawitio 166 1d
the resi gﬁeeﬁ\@? aﬁ)&j[ﬂcf J)%gmc layer was dried over MgSO,, filtered and concentrated to afford

compound 3C as a white solid.

Part B.

Synthesis of N-(2,6-dimethylphenyl)-2-piperazinylacetamide (5C).

To a solution of compound 3C in 100 mL EtCH (5 g, 25.2 mmol) was added compound 4C
(2.1 g, 25.0 mmol) and N,N-diisopropylethylammme (3.2 g, 25.2 mnol). The reaction mixture
was refluxed for 24 h. The mixture was concentrated in vacuo and the residue was purified
by column chromatography ( 10:1, DCM:MeQOH) to afford compound 5C.

Part C.

Synthesis of 2-(oxiran-2-ylmethoxy) propane (6C)

To a solution of 60% NaH (0.18g, 4.5mmol) in DMF (10ml) cooled to 0 degrees was added
2-propanol (0.5g, 3,73mmol} in DMF (2ml) dropwise. After stirring for 30minutes
epibromohydrin (1.11g, 8.18mmol) in DMF (1ml) was added dropwise. The reaction was
allowed to warm to room ternperature and stirred for 48 h. The solvent was removed in vacuo
and the residue was purified using Prep TLC (30:1, DCM:MeOH) to afford compound 6C.
Part D

Synthesis of N-(2,6-dimethylphenyl)-2-[4-(2-hydroxy-3-indan-2-
yvloxypropyl)piperazinyl]acetamide (7C)

To a solution of 6C (0.43g, 2.3mimol) in ethanol{(4m]) was added 5C (0.405g, 1.64mmol).

The solution was heated to reflux and stirred for 24 h. Upon comptletion the solution was
concentrated in vacuo and punfied using Prep TLC (10:1, DCM:MeOH) to yield 7C. Mass
Spectrum (M+1) = 438.36.




by col umm chronatography ( 10:1, DCM MeOH) to afford conmpound 5C. Part C.
Synt hesi s of 2-(oxiran-2-yl met hoxy) propane (6C) To a solution of 60% NaH
(0.18g, 4.5mmwl) in DVF (10nl) cooled to O degrees was added 2- prolp&%ﬁ 2004
(0.5g9, 3,73mmol) in DWVF (2ml) dropw se. After stirring for 30m nutes

epi bronohydrin (1.11g, 8.18nrnol) in DWF (1m ) was added dropw se. The
reaction was allowed o warmto roomtenperature and stirred for 48 h. The
sol vent was renoved iA vacuaQand the Ldue was purified usi Prep TLC
(30:1, DCM MeO oaf ford c ound 65 Pg(t D Synt hesi s of

N-(2,6-dinretb W ) - 2- [ 4342- hydsigxy- 3- i n- O

ﬁetan‘i e (7 To sol uti of 6C (0.43Q8, 2.3mmol)
i n ethano) (4m )\wes= Added 5C (0. 4059, % mol ). Hpe solution was heated
to reflex and stirred for 24 h. Upon conpletion the solution was
concentrated in vacuo und purified using Prep TLC (10:1, DCM MeOH) to yield
7C. Massy: ?3 RE[3-348pt -Fh{dbx$propid piperbig OIP4AN-({2, &dlmethy!phenyl)acetamlde
2-({2-]4- (( I SOpr opoxy- bydroxypropyF) pi perazinyl]-

N-({2, 6- Gﬂﬁﬁthylphenyl)acetanlde (10C) Conpound | OC was prepared in a

ol vei avi CPERRint IpC SR ety aSiBA dlileD b dibouli@TC ittt el | 20 ©

gl yci dyl (oxiran- i ndane I n art

af ford Is&nmei\asl smabletgmsroml(lwapyrcta&«oez (oW-yBﬁth)hnﬁhpbmmh)Dzo{
4-12- hydr oxy- 3 ( henyl net hoxy) yl | razinyl|l acetamde (I 1C
Conpoundaffprd 1(¥4s - B(?"é %H'“i“rMé (Eﬂ%p)l aﬁgﬁgﬁner to conpound 7C, substituting
the commercially avail able benzyl glycidyl ether for

2- (oxi ran-2-ylrnethoxy)indane in part Dto afford Il C. Mass Spectrum (M+l)

T oo

N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-3
(phenylmethoxy)propyllpiperazinyl}acetamide (11C)

Compound 11C was prepared in a similar manner to compound 7C, substituting the
commercially available benzyl glycidyl ether for 2-(oxiran-2-ylmethoxy)indane in part D to
afford 11C. Mass Spectrum (M+1) = 412.36.

Qiﬁjl\/ NQ/\CLH/\O/O

2-({2-[4-(3-cyclopentyloxy-2-hydroxypropyl)piperazinyl]- N-({2,6-
dimethylphenylacetamide (12C)




2- ({2-14- (3-cycl opentyl oxy- 2- hydr oxypropyl ) pi perazinyl |- N- ({2, 6-

di nmet hyl phenyl ) acetam de (12C) 61 1 8 AU6 2004 Conpound 12C was prqpqag@d hp
a simlar manner to conmpound 7C, substituting the comercially avai @
cycl opentanol for 2-indanol in part Cto afford 12C. M5 (M+) _ 390.

2- ({2- [ 4compeysd WW&X)Sre%a}dehP)é}’Q{nﬁw ! l)nﬁhﬁ’&rﬁ‘)z'cﬂﬁh?])ﬁn _ ,%&oﬁsmﬁnn the
di met hyl phenyl ) acet am de (13C) Conpound 13C was prepared in a sim a%
manner  t PRSI havadablsudysidpentahelgfor Reindemyiie rpartaCl ty adficad [126): MS (MH+) =
cyclohex%%'tpl for 2-indanol in part Cto afford 13C - M5 (M+) _  404.
2-[4-(3-71"

4-(tert-butyl)pbevyl | net boxy)-2-hydroxypropyl ) pi perazinyl | -N- (2, 6-

di et bylghen | )acetam de (14C): Conpound 14C was prepared in a simlar
nmanner t ({%%mwlw&hmmxvngomlmmwm ally available  N-({2,6-
4-t-bu-b nol in part C. M5 (Mtl) = 468.44 -Tf'N H
o 15 N éﬂ%ﬁ]ﬁi{%‘%ﬁ%ﬁfg&lﬁﬁ??ﬁ{ 3-[ (2-iluoropb enyl)neth oxy)-2-

hydr oxy pCoppbiuid S 2 RY beparidain iad gitdl RE) i 2 PRU BEMpSRINGT, PEdRAfE g | e 2
simlar manner to conpound 7C, substituting the conmercially avail abl e
2111 uor SHERBFCH RGN apisrcycishekangh &1 2-+aiapar in Fart (o afiary 1BGsMSMIBE2 1
8 AUG 204y 2- (4-{3-[(2, 4-diil uorophenyl)net boxyl - 2- hydr oxypropy]) pi pe

razinyl)-N(2, 6- .
H
ppoSNen
O A

2-{4-(3-{[4-(tert-butyl)phenylimethoxy}-2-hydroxypropylpiperazinyl}-N-(Z,6-
dimethylphenyhacetamide (14C): Compound 14C was prepared in a similar manner to
compound 7C, substituting the commercially available 4-t-bu-benzylalcohol for 2-propanol in
part C. MS (M+1) = 468.44

N-(2,6-dimethyiphenyl)-2-(4-{3-[(2-flrorophenyl)methoxy}-2-
hydroxypropyl}piperazinylacetamide(15C). Compound 15C was prepared in a similar

manner o compound 7C, substituting the commercially available 2-fluorobenzylalcohol for
2-propanol in part C. MS (M+1) = 430.39




di et hyl phenyl ) acet am de(16C): Conpound 16C was prepared in a sinilf%
manner to conpound 7, substituting the comercially avail able AUG 2004
2, 4-di fl uorobenzyl al cohol for 2- propanol in part C. M5 (M+l) = 448.38 17
N (2, 6-di net hyl pbenyl ) -2-[4-(2- hydroxy-3-{ [4-

(triflnosomes ) RBRINh NN | ih&SE INg26170) :
Corrpoundi %g? T%‘Qsaprepgbg%&’ﬁﬂﬁg&sgm%a% n[’}n}ghg‘%ﬁ%jgd%onpﬁ% gC’ substituting
t he conmaimgéthyipheayidadetdrhiriedt6C)r i Gdruprundel 6 | wire prphred| mohofimiler n2anpenopanol
in part C. M5 (Mtl) = 480.37 18 N (2, 6-di net. :

heny ) - 2¢qmapqEdh JdroRstitaieg othae commmgIsHERy I3YWM>?y‘?‘ﬂlrfB’ﬁﬁl:)e“ﬁlﬁlcglP%{z for 2-

nyl ) acet ) ) 3 ynd44 86 was prepared in a simlar manner to
corrpound&? : slg%é%?t@u I n th)eJ comercially avail abl e 2-

met hoxy- benzyl al cohol for 2-propanol in part C M (Ml) = 442.41 19
2-(4-{3-[(2, 4--di met hoxyph enyl ) net hoxy] - 2- hydr oxypr opyl )

pi perazi nyl)-N- (2, 6- di nmethyl phenyl)acetam de (19C) . Eonpound 19C was
prepared in a simlar lmangper 63 1 8 AUG 2004 canpds
the comercially av e )rr%]hox Hoenzyl § For 2- propanol in
part C. M5 (M+l) = 2 (12, 6pdi hyol pb

| TDi

0 d 7C, substituting
4-
N- |)-2-(4-{2-hydroxy- 3-
[ (4- met hoxyphenyl ) methoxy) prepy p&r azinyi Jacetar ni de(20C): Conpound 20C

was prepared in a simlar manner to conpound 7C, substituting the
comrercially avail abl e 4- net hoxy-benzyl al cohol for 2-propanol in part C

VB (1) Nedg-dirkatnlpheby2-Fi-(b-ptroxy pey| ) - 2- (4-{3- [ (4-11 uor ophenyt) et b
oxy) - 2- i )
Y) (triflooromethyl)phenyl) methoxy} propyl)piperazinyl]acetamide (17C): Compound 17C
was prepared in a similar manner to compound 7C, substituting the commercially available 4-

trifluoromethyl-benzylalcohol for 2-propanol in part C. MS (M+.l) = 480.37

N-(2,6-dimethylphenyl)-2-(4-{2-bydroxy-3-[(2-
methoxyphenyl)methoxy]propyl} piperazinyl)acetamide (18C): Compound 18C was
prepared in a similar manner to compound 7C, substituting the commerciaily available 2-

methoxy-benzylalcohol for 2-propanol in part C. MS (M+1) = 442.41

2-(4-{3-[(2,4-dimetboxyphenyl)methoxy]-2-hydroxypropyl} piperazinyl)-N-(2,6-

dimethylphenyl)acetamide (19C): Compound 19C was prepared in a similar manner to

63




hydr oxypropyl ) pi perazi nyl ) acet am de (21C) Conpound 21C was prepared in a
simlar manner to conpound 7C, substituting the commerciall y avai djaﬁbﬁe 0
4-fl uoro-benzyl al cohol for 2-propanol in part C. M5 (M+l) = 430. A! @%
- di net hyi pbewég 2-(4-{2-hydroxy-3-[(4-

met hyl phedryppg Bnyl)dm@pyig) Biepemarmencially avetlait ded-giaihoxychmapladh@l2(or i3 s
prepared_in.a 2r,10, 60 ound 7C, substituting the commercially
avai | ab|%°£m?%éPﬁ§Fa(%é‘g§3P§|1é 'gs‘&p 2-propanol in part C. M5 (Mtl) =
426.41 64 18 AUG 2004 N-(2, 6-di net hy! phenyl ) -2-(4-(2-bydroxy-3-[ (4-

phenyl phenyl ) met hoxy] propyl ) pi per azi nyl) acet am de (23C) Conpound 23C was
prepared in a simlar manper to conpound 7C, substituti ng|the commercially
avai |l abl e 4-phenyl - bgpzyl gl cobql f 2-propanol in part Gy M5 (Mrl) =488. 42
N (2, 6-di net hyl pben ‘ Z

hydr oxypr opvl } pi per g as prepared in a
simlar rmanner to cOf BeCial ly avail abl e

ﬁl_?zbg %y’}ga’{ﬁ%ﬂ%ﬂ‘{"%@)4(f§?ﬁ3§90&f§ art C M (l\/|+l) = 468.45 25

napht bytmtmhﬁﬁﬂpwe)wmﬁﬁmnytﬂﬁﬁﬂhﬂm&&ﬁ?ﬁ%tItutl i MCBHpouaC 286  was

prepared in a .simlar manner to conpound 7C the comercially
avai | abl RFEPARE Rt IR TRAGICT tP&O@Dﬂ%B%énbﬁtﬁum thec;orrwser(:mlx)aﬁﬂatég 441

26 65 18AL62004ehb121cB6 BFS Y ARBIN perrde M (RriFLalighgxy! et hoxy) - 2-

N-(2,6-dimethylphenyl)-2-(4-{3-{(4-fluorophenyl)methoxy]-2-
hydroxypropyl} piperazinyl)acetamide (21C) Compound 21C was prepared in a similar

manner to compound 7C, substituting the commercially available 4-fluoro-benzylaicohol for
2-propano! in part C. MS (M+1) = 430.40

N-(2Z,6-dimethylphenyl)-2-(4-{2-hydroxy-3-[(4-
methylphenyl)methoxylpropyl}piperazinyl)acetamide (22C): Compound 22C was
prepared in a similar manner to compound 7C, substituting the commercially available 4-
methyl-benzylalcohol for 2-propanol in part C. MS (M+1)} = 426.41

LG
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hydr oxypr opyl j pi perazi nyl }acetam de (26C) Conpound 26C was prepared in a
simlar manner to conpound 7C, substituting the commercially avail able
cycl ohexyl met hanol for 2- propanol in part C M (M+l) ~ 418.55 3% AUG 2004
N- (2, 6-di net hyl pbenyl ) - 2- (4-{3-1(4-fl uoropbenyl ) net hoxy] - 2- hydr oxypr opyl ) - 3

, 3- di pi pe Corrpound 27C was prepared in a
siml am%ﬁ'?' étﬁ%&%%%aﬁ%mygﬁggl ttuting the coomercially avail abl e
4-f1 uor Y[bli’dtﬁ@iﬂéthf)f/jgpQoﬂ}ﬂnﬁﬁa’mkmyl)ﬂcqnmide((zaﬁwCamﬁemeW@Hnepaa&d ne
for conmpound 4 part = 458 66, 1 AUG 2004 Exa &

M t ochonieir & imss ayaanRato GEmPOLIA 760 PRI EAdI c DS el 5{}3%8 B of

Nedergar&ﬁ{;@ﬁ:%%& Ztéljfyﬁ%gx ddchpgynol . 55, 3, 1979). Pal mtoyl CoA

oxi dati on X1 datlon was carried out in a total volunme
of 100 niM+D) +4ggag containing the follow ng agents: 110 mM KCl, 33 nM Tris
buffer at pHS8, 2 mMMKPi, 2 nMMC 21 0.1 mM EDTA, 14.7 mcroM defatted
BSA, 0.5 mMnalic aC|d 13 rrMcarnltlne 1 mM ADP, 52 m crograns of

m t ochondrial pro ) pad F yl CoA (Sp. Activity 60
nCi/nrnole; 20 rn i usli ng rollter
of this invention<\ ; Yol uti on

assay). The conpounds
he foll ow ng
concentrations: 100{mcipM 30 mcroM and 3 mcroM |In each assay, a DVSO
control was wused. After 1%24m n at 30 oC, the enzymathe-reacti on was
centrifuged (20,000 g for 1 min), and 70 mcroliters of the supernatant
was added to an activated reverse phase silicic acid colum (approxi mately
0.5 m ON-(al,d-uﬁhahgmlﬁhyl)ﬂa@-{sel(mmme@mauow}t:h 2 m of water, and 0.5

m of the eluent was used for scin coun t9.detern ne t
anount ohy@omr%wpagazw%rﬁtam%ag‘@)r% 508 08 ot fhitar

manner to compound 7C, substituting the commercially avaﬂable 4-n-bu-benzylalcohol for 2-
propanol in part C. MS (M+1} = 468.45

JUSRNASe

N-(2,6-dimethylphenyl)-2-{4-[2-hydroxy-3-(2-
naphthytmethoxy)propylipiperazinyl}jacetamide (25C) Compound 25C was prepared in a

similar manner to compound 7C, substituting the commercially available 2-naphthyimethanol

for 2-propanol in part C. MS (M+1) = 462.41

segebiNe




I nhibition of mtochondria] fatty acid oxidation using pal mtoyl CoA as
substrate - % of Control at 3 concentrations. Conpound #100 M30 M3
Ranol azi ne759901/0-- 14 - -- -- 785%98%07% 1578997%103% 17 89% 98% B 602004

16100996% - 1817% 19- 2225% 23- 9B 84% 84% -- 10B -- -- --

N-(2,6-dimethyiphenyl)-2-{4-{3-(cyclohexylmethoxy)-2-
hydroxypropyl]piperazinyl}acetamide (26C) Compound 26C was prepared in a similar
manner to compound 7C, substituting the commercially available cyclohexylmethanol for 2-
propanol in part C. MS (M+1) = 418.55

. oy

N-(2,6-dimethylphenyl)—l-@-{3-[(4-ﬂuoropbenyl)methoxy]-z-bydroxypropyl}—l}
dimethylpiperazinylacetamide (27C) Compound 27C was prepared in a similar manner to
cqmpound 7C, substituting the commercially available 4-fluorobenzylalcohol for 2-propancl

in part C and 2,2-dimethylpiperazine for compound 4 part B. MS (M+1) = 458.5




7B----

11 B 83% 92% - -

12B42995% 13B

16B37% 17B 78%

18B78% 19B35% 67

18AUG2004 20B56% 21B56% 23B70% 24B72% 10C100997% - 7C68% - 11C79% - 12C4A1%
13C30 ---- ~ 14C_ 18 AUG 2004
Example 7
Mitochendrial Assays

Rat heart mitochondria were isolated by the method of Nedergard and Cannon
{Methods in Enzymol. 55, 3, 1979).

Palmitoyl CoA oxidation — The Palmityl CoA oxidation was carried out in a total
volume of 100 micro liters containing the following agents: 110 mM KCl, 33 mM Tris buffer
at pH 8, 2 mM KPi, 2 mM MgCl,, 0.1 mM EDTA, 14.7 microM defatted BSA, 0.5 mM malic
acid, 13 mM carnitine, 1 mM ADP, 52 micrograms of mitochondnal protein, and 16 microM
1-C14 palmitoyl CoA (Sp. Activity 60 mCi/mmole; 20 microCi/ml, using 5 microliters per
assay). The compounds of this invention were added in a DMSO solution at the following
concentrations: 100 microM, 30 microM, and 3 microM. In each assay, a DMSO control was
used. After 15 min at 30 oC, the enzymatic reaction was centrifuged (20,000 g for 1 min),
and 70 microliters of the supernatant was added to an activated reverse phase silicic acid
columm (approximately 0.5 m! of silicic acid). The column was eluted with 2 ml of water,
and 0.5 ml of the eluent was used for scintillation counting to determine the amount of C*
trapped as C'* bicarbonate ion.

Table 1

Inhibition of mitochondrial fatty acid oxidation using palmitoyl CoA as substrate - % of

Control at 3 concentrations.

Compound # 100 uM 30 pM 3 uM
Ranolazine 75% 20% -

14 - — -

7 85% 98% 107%
15 78% 97% 103%
17 89% 98% 100%
16 100% 96% --

18 17%

19 -

22 25%

23 -

98 84% 84% --

108 .- - --

7B -- -- -

118 83% 92% -

128 42% 95%

138 — - —
16B 37%

17B 78%

18B 78%

19B 35%




-- ?r -~ 15CE C~"'ia-- 16C97% - 17C35% - 18C96% - 19C97% - 20C100% -
21CB7% - 22CA5% 23C 1112% - 24C15% - 25C38% 26C70% - 27C73% - Exwgrsraol e 8
Pal mtoyl Carnitine Oxidation The Palmtoyl carnitine oxidation U6 H0&q
out in a_total volune of 100 mcroliters containing the follow ng agents:

110 MM K@DB 33 rnM Tris bufdoer at pH 8, 2 @M KPP, Z nM NMCIP, 0. T WV EDTA,
0.1 ng/ pp1af defatted BSA 56,0 MM mar’c acijd, 3 v /-\L)I-’ 52— Tcrograns—of
m tpc_hmggBal proteimn, an 7@5 mcrovt-=CHpat ntoyt—earri-t+pe—Sp-
ACtIVIt/24ELrnu1un_un 2 2\z..ty\,uui",;/:”‘."., oS+ 5-meroliters r he
conmpoun¢s +Hh-s——-nvent were _added inia DMSO sol ution a the follow|ng
concent faty ,00%) mcroM and 3B%icroM |n each--assay, a
control [d&s used. After 1568%n at 30' C, the--enzynatic react|on was
centrifpged (20,000 g for|29%in), and 70 mjcroliters of the BUpPEernatant
was addeg2€o an acti vat ed 41@yer se phase STl[i_CiC acl d col umT (approximately
0.5 m pi3zgilicic acrd). 3pg Cor UM Wers effuted—wtihr—2—mt—oef , D. 5
m of tNg Eruent was use 3!0,.’{_' - —

15C ! iL—"?'/o - -

16C 97% - :

17C 35% - -

18C 96% - .

19C 97% - .

20C 100% - B

21C 87% - -

22C 45% - .

23C 12% - .

24C 15% . .

25C 38% : - -

26C 70% - -

27C 73% - .

Example 8

Palmitoyl Carnitine Oxidation

The Palmitoyl camnitine oxidation was carried out in a total volume of 100 microliters
contaiming the following agents: 110 mM KC}, 33 mM Tris buffer at pH 8§, 2 mM KFPi, 2 mM
MgCl,, 0.1 mM EDTA, 0.1 mg/ml of defatted BSA, 0.5 mM malic acid, 3 mM ADP, 52
micrograms of mitochondrial protein, and 43 microM 1-C14 palmitoy! carnitine (Sp. Activity
60 mCi/mmole; 20 microCi/ml, using 5 microliters per assay). The compounds of this
invention were added in a DMSO solution at the following concentrations: 100 microM, 30
microM, and 3 microM. In each assay, a DMSO control was used. After 15 min at 30 °C, the
enzymatic reaction was centrifuged (20,000 g for 1 min), and 70 microliters of the supernatant
was added to an activated reverse phase silicic acid column (approximately 0.5 ml of silicic
acid). The column was eluted with 2 ml of water, and 0.5 ml of the eluent was used for

scintiilation counting to determine the amount of C' trapped as C' bicarbonate ion. The data

are presented as % activity of control.




scintillation counting to determ ne the anount of C' trapped as C 4

bi carbonate ion. The data are presented as % activity of control. 168A862004
AUG 2004 Table 2 Inhibition of mtocbondrial fatty acid oxidation using

pal mtoyl carnitine as substrate - of Control At 3 concentrations. Conpound
#100 MBO M3 Ranol azi ne63%98% - 4 1 795%402%109% 15829%98%106% 1780%88%103%
1664%8)---- 9B ------- | OB 7B--- 11Bygpies 12B56% 138------ 10C80% - - -
7CG-- 11G----- 12G---- 13C-----

Inhibition of mitochondrial fatty acid oxidation using palmitoyl carnitine as substrate -
% of Control At 3 concentrations.

Compound # 100 uM 30 uM 3 puM
Ranolazine 63% 98% -

14 - - -
7 95% 102% 109%
15 - 82% 98% . 106%
17 80% 88% 103%
16 64% (8) - -~

OB - -- -~ -
10B -- i --

78 -- - -~

11B - -- -~

128 56% - --

138 --
10C 80% -= -
7C ' -- -- -
11C - - -
12C - - -
13C -- -- --




69 1 8 AUG 2004 Exanple 9 Metabolic Stability: As a nmeasure of netabolic
stability the conpounds of this invention were incubated with human |iver
S-9 microsomal fractions. After, 30 minutes at 37 C, the 5 anmount §ailp 2pn
parent drug remai ning was determ ned using LC-nmass spec. The response
factors for each conpound was determ ned by establishing a standard curve
and using an internal standard during the anal ysis of the sanples. An
average of five experiments for perc%’ﬁ’t'%l@fé of ranol azine remaining at the

30 m nut R | I yed
as descrlcit)hg)m?i n%lhﬂith ot oc%/(l*n%g'ﬁg\%?an he Sggé)rllgtgntpgcs%g&dﬁgbgn rlg}’rgﬁﬁ)?ng
was 10 dwerledﬂd;‘d@wdthﬁhamﬂraagsze?/&ﬁ nna'nsﬂrMIﬁ'&tme&NﬁJchO(ﬁﬁﬁﬁesaitfﬁrﬁj thg a

met abol i ¢ stab|I|tyfactor A co ound th a_stabili umber ter
t han 51, 2Rt 2 ambmtrawm@we% % 'aslesqﬁ?. 9853/ E'O%FCSW@E adar. A

conpoundg b, %ﬁ% h?’g@fdﬂﬁﬁéd% téﬁﬁﬁﬂs}ﬁn% asﬂﬁ‘ztﬁh Jﬁ‘ﬁl i ty&l Ulr &A1

stablllty in the -9 assay. conpoun unber | ess
t han 0. Sstarikderd dwingsthe lahalysib efithezamplrz.i Ae averaghef ﬁvc/acpeﬂnﬁmssfsapercd:ﬁaw

P o houndangln - s e 0 U E AR BB S8 (IR GORPRE o TiagreHione
after 30wieridd£2d Ak debcibiid & tHRprifobd) BHICH And EShercihtdge tp' $ rertAADB WA

The foll ow ng reagents were used; Potassium phosphate, 0.5M pH 7.4

(i ndgbatdivided by theidverage, %Io&panolzamnemammm&“éﬁ affording a)mmabghzt stababipt fagtorAC;

For m ( NADRPIPOBR SRR PP RO e (o h2die Aot Famie i s B

79H7044 (peapak eSL90sksidy Afconfdund WNtPh dtaliRtyaAidBerobetweti IR AHE 04§ haé%n 47,
52, 70, 74, 76, 78, and 80 in ACN further diluted to obtain 100Min 10%

ACN;  Huneawivadens istability 2 the liner Sr% assennAccompopad writhca stability nwnberdessdhan 0.
M Xt Ur esjo ek S RIARRE Bhofiidedh 1R Yver 5-9 assay.

15 The purpose of this experiment is to compare the percentages remaining for
compounds of this invention with the percentage remaining for ranolazine after 30 minutes of
incubation with human liver S9 fractions.

Reagents:
The following reagents were used; Potassium phosphate, 0.5M pH 7.4 (incubation

20  buffer), kept at room temperature; 0.05M MgCl, kept at 4°C; B-Nicotinamide adenine
dinucleotide phosphate, tetrasodium salt, reduced forrm (NADPH), 0.02M solution in water
(~16.6mg/mL) from Sigma Lot # 79H7044 prepared on day of use. 1mM of ranolazine or
Compounds 43, 45, 47, 52, 70, 74, 76, 78, and 80 in ACN further diluted to obtain 100uM in
10% ACN; Human S9 stock: 20mg/mL from Gentest.

25 Procedure:

Incubation mixtures were prepared as follows:

70



70 18 AU6 2004 Conponent Vol unme per 0.25nL of

S925 L2 nglnl Incubation Buffer25 LO.05 M Water125 L
(acetonitrile) was used in incubation m xture.
were prepared at a time by pre-mxing 0.75 nL of Myd,,
mL of NADPH, 3.75 nL of water.
add 25 L of conpound bei fkghledt ed, nix

i ncubat i
L/ i ncuba
by addit
re- pi pet
S-9. AftE
t he react
added to

on buffer, 0.75

te,

General ly,

| ncubati on Fi nal

M xt u
reconcentration 10M CVT 25L10M conpounds MyCl Z25 LO. 005 M NADPH25

* 1% organic smﬁ\z/@m

and initiate

30 i ncubates
0.75 m _
Then pipette 200

of

reaction

on CbhmpoRentonb
te 200 L/tube +

NeoRine parnpzineh bf Ivdubhtiomc
25L of thenagmpeund bei ng |

ibat i oFinBUf f er

e Sdoademtk ptissp Wi

and
th 25L of

|on
1(\(\

IR

L

ncupation a /C, at 0 and
quot of the |ncubat|on m X1

at MY at]

30m nogfyger st
ure was renbve

arting
d and

st andard

Thp gg‘lur e wa

1 Lo
UVLUIIILIIIC

Al
IICLIIQIIW \.,UIILcl

rpnfrlflmpgl g a-100 L

=

S

TBEM

I ﬂll

||l. cl
he

nal

super nat

ant waéAldPHut ed

n InL of sdfMent C (0. 1%

—OFH]%Og%ph I

wat er) .

Then sam

pl es wers® anal yz

ed for changgsulbet ween t he

ati @ mg/mlonpod

nd to

i nt er nal

ShituBahsh Bhittd M

£7Z€r0 and 3Psqi nutes by LQ

M5 0.05M

Water

125l

* 1% organic solvent (acetomtnle) was used in incubation mixture. Generally, 30 incubates
were prepared at a time by pre-mixing 0.75 mL of MgCl,, 0.75 mL of incubation buffer, 0.75
mL of NADPH, 3.75 mL of water. Then pipette 200 pL/incubate, add 25 pL of compound
being tested, mix, and initiate reaction by addition of S-9.

Combine all components with incubation buffer and re-pipette 200 pL/tube +
25uL of the co}npound being tested along with 25uL of S-9.

After 5 min of pre-incubation at 37°C, at 0 and 30min after starting the reaction, a 50
ul aliquot of the incubation mixture was removed and added to 100 uL of 9:1 acetonitrile:
methano! containing the internal standard.

The mixture was centrifuged and a 100 pL aliquot of the supernatant was diluted 1n
imL of solvent C (0.1% Formic Acid in water). Then samples were analyzed for change
between the ratio of compound to internal standard at time zero and 30 minutes by LC/MS
(injected 10 pL).

Analytical and Data Calculations:

Samples were analyzed for the starting compounds and potential metabolite/s by
LC/MS using an internal standard and an ODS-C18 colurnn with a flow rate of 0.25 ml/min.
Following the above procedure resulted in the following relative stability factors as compared
to ranclazine for the compounds of this invention as illustrated in Table 4. If a compound 1s

more stable than ranolazine in the liver 89 assay, than the stability factor will be greater than

1.0. If a compound is less stable than ranclazine, than the stability factor will be less than 1.0.




(i nject

ed 10 L). Anal ytical

and Data Cal cul ati ons:

Sanpl es were anal yz

ed

for the starting conpounds and potential netabolite/s by LC MS using an
internal standard and an ODS-C18 colum with a flow rate of 0.25 /%m;rz 04
Fol | owi ng the above procedure resulted in the following relative stability
factors as conpared to ranolazine for the conpounds of this invention as
illustrated in Table 4. If a corrpoundTéﬁle gore stable than ranol azine in
the |iver D:ﬂ dbbdycg ila é'#c staprrtyr ractot V\nvirl be—greatet Ot fra—3- 0 | f
a conpgune—-s—tess BF ¢-Than—ranel-azi-ne; théﬁ%m%g—%m |
be Iess—i—hanATO.—ME_M_TabL : L]
Fact or {Ranalazinel Q 50 45 71.51 151.20 160.15 170, 49.4B1. 18 10B1. 03 7B1. 46
11B1.33_12B1.38 1380. 1% 16B0.99 17B0. 71 18BO0. 68 1.51

15 1.20

16 0.15

17 0.45

9B 1.18

10B 1.03

78 1.46

1iB 1.33

128 1.38

138 0.10

16B 0.99

17B 0.71

18B 0.68

19B -

20B -

218 -

22B 1.49

23B 0.5

248 1.05

258 -

268 -

27B -

21C -

22C 0.61

23C 0.05

24C 0.02

25C 0.01

26C -

27C -




19B- 20B- 21B- 22B1.49 23B0.5 24Bl1. 05 25B- 26B- 27B- 21C-- 2200.61 23C0.05
24C0. 02 25C0.01 26C-- 27C 72 1 0 AUG 2004 W claim 1. A substituted

pi perazi ne conmpounds having the followi ng fornmula: wherein X is sel qwm
fromthe group consisting of and Owherein m= 1 or 2 or 3; Rl, R2, )

and R5 are each independently selected fromthe group consisting of
hydrogen, halo, CF3, CN, OR23, SR23, N(R23)2, SM2N(R23)2, COR23, Cil-15

al kyl, C2-15 al kenyl, heterocyclyl, and aryl, or

We claim:
1. A substituted piperazine compounds having the following formula:

R

R3 R1 R1 1] R1 1
(8] RQHR-lz
N N X
R, N Rgy
R!i Rr Re Ris OH
Rs Ris Rys Rig

wherein X is selected from the group consisting of:

/Hm\ and /63;0

whereinm =1 or2 or 3;

Ry, Rz, R3, R4 and R; are each independently selected from the group consisting
of hydrogen, halo, CF;, CN, OR33, SR23, N(R23)2, SO2N(R23)2, COR23, Cy.15 alkyl, Ca.s
alkenyl, heterocyclyl, and aryl, or

R; and R3 may join together to form a fused ring system having from three to four
carbon atoms, or

R4 and Rs may join together with the phenyl group to which they are attached to
form an optionally substituted naphthyl moiety;

Rs, Ry and Rg are each independently selected from the group consisting of
hydrogen and C,.;s alkyl;

Rg, Rig, Ri1, Ry2, Ryz, Ris, Ris and Ry are each independently selected from the
group consisting of hydrogen, C,4 alkyl and aryl, or

Ry and Ry, Ry; and Rj», Ryzand Ry4, or R;5s and R may together form a carbonyl,




R2 and R3 may join together to forma fused ring systemhaving fromthree
to four carbon atons, or R4 and R5 may join together with the phenyl group
to which they are attached to forman optionally substituted napht?xjAUBzm‘
noiety; R6, R7 and R5 are each independently selected fromthe grou
consisting of hydrogen and Cl1_15 al kyl; R9, R10, R11, R12, R13, R14, R15
and R16 are each independently selected fromthe group consisting of
hydrogen, Cl-4 alkyl and aryl, or RO and R10, R11 and R12, R13 and R14, or
R15 and R16 nawg,i 2gfRNeF Rl 8hdRA rﬁzﬁfjgﬁrﬁf%ethé?'iq formh BRidplE O haRink 1a%ed R1S or
RO and R13 may join together to forma Dridging group having 1 re 2 carbon
atons wit 12 ealeontes so that R9, R10, Rli, R12, R13, R14, R15 and R16 are

not all hydrog i enyl @&n n i 0 i ted from
t he group conss@P}%gsg?ﬁ%ﬁgﬁghggmgﬁaigvsg”anﬁ’%ﬁfﬁd@gagg$§ﬁ¥§@%§#§ﬁ1the
group conswlsniRygisqfheaylland whey &l ieal kyl , fused phenyl cycl oal kyl wherein the
point of attachment is on the cycloal kyl, and R21 R19 R20 wherein R17, R1S,
R19, R20, and R21 are each independently selected fromthe group

consi sting of hydrogen, halo, OR23, CZ;;EQE%kyI, C2_15 al kenyl, and phenyl,
f

and further wherein the al kyl substitue hS optionally substituted with
froml to three substituents selecte ®he group consisting of aryl
optionally substituted with from1

R33is selected from the group consisting of H and C, .3 alkyl; and
R34 is selected from the group consisting of alkyl, cycloalkyl, fused
phenylcycloalkyl wherein the point of attachment is on the cycloalkyl, and

Rig

R17 R19

R4

wherein Ry7, Rys, Ry9, Rz, and Ry, are each independently selected from the
group consisting of hydrogen, halo, ORz3, C;.15 alkyl, C,.5 alkenyl, and phenyl, and

further wherein the alkyl substituent is optionally substituted with from 1 to three
substituents selected from the group consisting of aryl optionally substituted with from 1
to 3 substituents selected from the group consisting of halo, phenyl, CF;, ORm, and Ci.5

alkyl.

74




to 3 substituents selected fromthe group consisting of hal o, phenyl, CF3,
OR20, and Cl1-6 alkyl. 74 1 8 AUG 2004 2. The substituted piperazine
conpound of claim1 having the following fornula: N R6 R7 RB R16 1 8RB 2004
R15 R14 1| OH R21 R20 R19 wherein m= 1 or 2; R, R2, R3, R4 and R5 are each
I ndependently selected fromthe group consisting of hydrogen, hal o, CF3,
CN, OR23, SR23, N(R23)2, S2N(R23)2i COR23, C-15 al kyl, C2.15 al kenyl,
het erocyclyl, and aryl , or R2 and R3 may join together to forma fused
ring systemhaving fromthree to four carbon atons, or R4 and R5 may join
together with the phenyl group to which they are attached to form an
optional ly suBstit utlhd sn@pimtw{/)vipmie@ gomrend Rfclami 1 Raving thedali¢wing
independentlyf qlliaogen; R9, Ro, Rl Rg R13, R4, Rl15 and R16 are each

i ndependent |y 'sel'ected fromthe group consisting of hydrogen and Cl-4

al kyl , or Ryg R"R1z

R R4 o Rb>|_k Ri7 Rig
R34Q7TJ|TN /\lAmo.QiR‘n
x |Z OH
R R7 RB
RS 8 Ri€ g R R13
Rs 15 "\14 R21 Rzo
I

whereinm =1 or 2;

Ry, Rz, R3, R4 and Rs are each independently selected from the group consisting
of hydrogen, halo, CF;, CN, OR33, SR33, N(R23)2, SO2N(R23 )2, COR323, Cyy5 alkyl, Cay5
alkenyl, heterocyclyl, and aryl , or

R; and R3 may join together to form a fused ring system having from three to four
carbon atoms, or

R4 and Rs may join together with the phenyl group to which they are attached to
form an optionally substituted naphthyl moiety;

R¢, R7 and Ry are each independently hydrogen;

Ry, Rio, Ri1, Ri2, Ri3, Rig, Rys and Ry are each independently selected from the
group consisting of hydrogen and C, 4 alkyl, or

Ry and Ry, Ry, and Rz, Rj3and R4, or R;5 and R4 may together form a carbonyl,
or

Ri1 and Rys or Rg and R,; may join together to form a bridging group having from
1 to 2 carbon atoms

with the proviso that Ry, Rg, Ryj, Ry, Ry3, Ry4, Ry5 and Ry, are not all hydrogen
when m equals 1;

Ry, Ris, Rig, Ry, and Ry are each independently selected from the group
consisting of hydrogen, halo, ORy3, C,.;5 alkyl and phenyl; and

Raiis selected from the group consisting of H and C, 3 alkyl.




R9 and Rio, R11 and R12, R13 and R14, or R15 and R16 may together forma
carbonyl, or R11 and R15 or RO and R13 may join together to forma bridgin
group having from 1 to 2 carbon atons with the proviso that R9, R1b8 Aﬂ%ﬁﬂﬂ%
R12, R13, Rl14, R15 and R16 are not all hydrogen when mequals 1; R17, R18,
R19, R20, and R21 are each independently selected fromthe group

consi sting of hydrogen, halo, OR23, Cl-15 al kyl and phenyl; and R23 is
selected fromthe group consisting of Hand Cl-3 alkyl. 75 18AUR004 3. The

conmpound of cl & m 2 THaebmpuridlof cfdtm 2RPheréid RENK, Rﬁ, mrﬁdgcabe edchdependent | y
of hydrogen alo 3,

sel ected fromthe group consisting CN, OR23, SR23,

N(R23) 2, Susnerdenily selextrbfiomthe growp rapsistinpofthydragemyhalo, K&s. PN Ry |, aryl

d het o t | cH it [ ' bstituted
W th 1 susterias SOENIRA BSR4 TN S ML BB Tlod 2 L 0
R3 may | oihetdreaygl; Wwhereinahé aliph sabdtitsanel israprignalystisstitwtbewéthrl sobatitwet f rom t hree

to four carpon.atons, or R4 and R y join together wwth the phenyl group
to which t¥i teﬁ?‘@“hnﬁfwgﬁo?%sm\gé’?%@hotpt i onal | y substituted napht hyl

moi ety; and RO.R,RAAR; Ry joif1dgeitidt b foR4. fufRd FinBRGk: S Gridfct RAGKL kalependent | y
selected fromthe group consisting of hydrogen and Cl4 al kyl, or RO and

R10, R11 dhige mifour carborpgiemmior, or R15 and R16 may together form a carbonyl,
Toin toget her 13 AR hToRinck it thehyolbid vHleh BlgaRlangthedl 7 0
The conpouidn afi opticially Substiatedi mpRhyl fiRfigtyRthd R4 and R5 are each
Ro, Rio, Ri1, Ri2, Ry3, Ry, Ris and R4 are each independently selected from the
group consisting of hydrogen and C, 4 alkyl, or
Ry and Ryg, Ry; and Ry2, Rj3and R4, or Rys and R may together form a carbonyl,
or
Rj1and Ry3 or Rg and Ris0r Rgand R); or Ry and Rsor Ry and R,3; may join

together to form a bridging group having from 1 to 2 carbon atoms.

4, The compound of ¢laim 3 wherein R, Rz, R3, R4 and R are each
independently selected from the group consisting of hydrogen, halo, CF5;, CN, OR;,
SR33, N(R23)2, SO;N{R33)2, COR2;3, C5 alkyl, Cs. alkenyl, heterocyclyl and heteroaryl,
wherein the alkyl substituent is optionally substituted with OR33, or

R; and R; may join together to form a fused ring system having from three to four
carbon atoms, or

R4 and Rs may join together with the pheny! group to which they are attached to
form an optionally substituted naphthyl moiety;

Ry, Rig, Ri1, Rz, Ri3, Rig, Ris and Ry are each independently selected from the
group consisting of hydrogen and C,; alkyl, or

Ry and Ry, Ry; and Rz, Ry3and R4, or R;s and Ry, may together form a carbonyl;
and

Ri7, Ris, Rig, Ry, and Ry are each independently selected from the group
consisting of hydrogen, halo, OR33, C,5 alkyl and phenyl.
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| ndependent|ly selected fromthe group consisting of hydrogen, halo, CF3,
CN, OR23, SR23, N(R23)2, SO2N(R23)2, COR23, Cl1-6 al kyl, C2-6 al keniv)l,

het erocyclyl and heteroaryl, wherein the alkyl substituent is opti bBaG0N
substituted with OR23, or R2 and R3 nay join together to forma fused ring
system having fromthree to four carbon atons, or R4 and R5 may join
together with the phenyl group to which they are attached to forman
optionally substituted naphthyl noiety; R9, R o, Rl1l, R12, R13, Rl14, R15
and RI6 are eadh | ndspesmpaiddorsal@ahattndn RMANR, 1! PR CABIAGH | N0 Of
hydrogen and C1.2 al kyl, or |’-?12 R13 and R14, or RI15
and R16 mydmﬂﬁselmdﬁr@m(thﬁﬁomtonsam ﬂllwdfdgﬁﬁ haRl@Fa,m OBnd R21 are

each inde I o] Q vd hal o,
cro3, G - SRR SR CORR: ool Bk R b B 1 m 4

wher ei n Hmkﬁ&bsﬁﬁcnﬁéopmﬂllﬁﬁb%flﬁtﬁaﬁm Ongde;pendent ly selected fromt he
group consisting of hydro en, hal o, SR23, N(R23) 2

SO2N( R23) 2, co@ zﬂaﬂyawmgetf@t%foanﬁéiw nnaﬁustmbewwﬁemmm@ué. n the
al kyl SUb%}HOHQ{HmSI §roptionally substituted with OR23, or R2 and R3 may
join together to forma fused ring systemhaving fromthree to four carbon
atoms, or R4 aRd aRd Remayjjeintogethye with thephehyltgnenpthevhi¢h theyane attachafhtach t hey

are attached to form a i,Qn substituted napht hyl noiety; and RO,
R0, R11, mmﬂlt?m@iﬂ’%%&dngﬁﬁ&hﬁf% OEealdo ch i ndependent |y sel ected from
the group COﬂSRgﬁRigﬂHl 19R|2hRQ§ Rgeﬁls@ﬂdl K} art atkitdepaden?h; eivdteRifom MRE1 and
R12, R13 and R14, or )ﬁq’(toget her forma carbonyl. 6. The

conpound O %Pﬁﬁ@&/ﬂfé‘ﬁéﬁoﬂen aﬂd Cizd
Rg and Ryg, R}y and Ry, Ri3and Ry4, or Ri5 and R may together form a carbonyl.

6. The compound of claim 5 wherein

Rg, Ryo, Ry, Ry, Ry3, Ry, Rys, and Ry are each independently selected from the
group consisting of hydrogen and methyl, or

Rg and Ry or R; and R smay together form a carbonyl;

Ry7, Ris, Rig, Rzo, and Ry, are each independently selected from the group
consisting of hydrogen, halo and C,.; alkyl; and

R;s is selected from the group consisting of hydrogen and methyl.

7. The compound of claim 4 wherein Rz, Rj9, R3¢, and R;, are hydrogen,

and R, is selected from the group consisting of halo and OR;;3.

B. The compound of claim 7 wherein R, is (S)-methyl and Ry, Ry, Ry, R1%,
Ris4, Rys, and R ¢ are hydrogen.

9. The compound of claim 7 wherein Rg and R together form a carbonyl
Ri1, Riz, Rus, Rig, Ris, and Ry are hydrogen.

10. The compound of claim 7 wherein Rg, R, R11, Ri2, R;s, and R, are each

hydrogen and R,;3 and R4 together form a carbonyl.




R9, Ro, R 1, R12, R13, Rl14, R15, and R16 are each independently sel ected
fromthe group consisting of hydrogen and nethyl, or R9 and Rio or R13 and
Rl4may together forma carbonyl; R17, Rig, Rig, R0, and R21 are ead!§ AUG 2004
i ndependently selected fromthe group consisting of hydrogen, halo and
Cl 2 alkyl; and R23 is selected fromthe group consisting of hydrogen and
methyl. 7. The conpound of claim4 wherein Rig, Rig, RO, and R21 are
hydrogen, and R17 is selected fromthe group consisting of halo and OR23.
8. The conmpound of claim7 wherein R12 is (S)-nethyl and Rg, R10i Rl1l, Ri 3,
R14, R15, and R16 are hydrogen. 9. The conpound of claim 7 wherein Rg and
Ri 0 toget her fdidm a Thachmpgind dRafy ol cldkbs 3 (1A whBteln mantl R16 are
hydrogen. 10. The conpound of claim 7 wherein R9, R10, Rl11l, R12, R15, and
R16 are each hydrogen and R13 and R14 together forma carbonyl. 77 1 8 AUG

2004 11. The cqapourmie@smp&mmelm 76k 1RdrdTh R3, Rpk;%vuﬁamla&eéﬁcﬁ 1. 12. The
conpound aof claim7 whereln R3, R4 and RS are each |ndependently

sel ect ed flpmmtlgﬁﬂe&s%@mmsrﬁ@ gmsisiieg ofdwdrogen halo, €F3 ChNPRER23,  SR23,
N( R23) 2 qugg m}m d
p§/rrol)yl %ﬁzﬁ%&? h 2 6bl%%’t%tuekaﬂ %%Egg‘%{‘ﬁ’gﬁﬁ‘?‘? Sli}:g)étlt te@’vmatnh OH,

or R2 and vﬂibrwmthadkyhsmhsgelehesopmorfaﬂymtatlﬁmdetﬁthOHgosystem havi ng three
carbon atonms, pr_ R4 and er with en oup to

whi ch t hey arefﬁtws?ﬂ&fytl%mt?#f#ﬁonﬁgaﬁqﬁﬁﬂﬂngs i8e o He iy | 1o ety.
13. The cagmyag of claim 2 wherein Ri, R3, R4 and R5 are each

I ndependently selected fromthe group conS| sting of
R4 and Rs may join together with the phenyl group to which they are attached to

form an optionally substituted naphthyl moiety.

13. The compound of claim 2 wherein

Ry, Ry, Ra, R4 and R are each independently selected from the group consisting of
hydrogen, halo, CF;, OR33 and C,; alkyl;

Ry, Rig, Ri1, Riz, Riz, Rig, Rys and Ry are each independently selected from the
group consisting of hydrogen and C,4 alkyl, or

Rg and Ryp, Ry; and Rj2, Ri3and R4, or R;s and R may together form a carbonyl,
with the proviso that Ry, Ryg, R11, Ry2, Rj3, Ri4, Ri5 and Ry¢ are not all simultaneously
hydrogen whenm = 1, or

Rj1 and R;3 or Rg and Rys or Rg and R); or Ry and R5 or Ry and R;3 may join to
form a bridging group from 1 to 2 carbon atoms;

Ry7, Ris, Ryg, Ry, and R are each independently selected from the group
consisting of hydrogen, halo, OR33;, C)4 alkyl and aryl; and

wherein Ry; is Ci.; alkyl.

14. The compound of claim 13 wherein R, Rz, R3, R4 and R are each
independently selected from the group consisting of hydrogen, and methyl.

15.  The compound of claim 13 wherein
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hydrogen, halo, CF3, OR23 and Ci _2 alkyl; R9, R o, Rll, R12, R13, R14,
R15 and R16 are each independently selected fromthe group consisting of
hydrogen and Cl1-4 alkyl, or R9 and Rio, Rl1 and R12, R13 and Rl4, qrg ﬂ&B@m
and R16 may together forma carbonyl, wth the proviso that RO, R0 ,
R12, R13, R14, R15 and R16 are not all simultaneously hydrogen when m= 1,
or R11 and R13 or RO and R5 or RO and R11 or R11 and R15 or RO and R13 may
jointo forma bridging group from1l to 2 carbon atons; R17, R18, RI19,

R20, and R21 aqfer : %Hai | sting of
hydr ogen, hal g{ d‘-@@n lgq’f gﬁgﬂ asr?%j‘dgg %SE dﬁﬁgﬁr&gﬁﬁy@ | sﬁ%ﬁ@ al kyl .
14. The cmmmsmﬁngﬁfmymog@ m@@ezarlk)liqur R2, R3, R4 and R5 are each
independently sel egt ed r.ou nsistin f . rogen, met hyl .
15. The conpoltW ‘SPHOC‘F W%"’f?"é?%&‘)% %ﬂﬁ%fgd"dﬁégep vbso %9’ R12,
R13, R14, RIRaKLAE RBLR ﬁaﬂ@Rhmeﬂ@th&ﬂhﬁl%mSﬁisﬁfﬁ)ﬂﬂ)gfeﬁWﬂeﬁhﬁ= 1géroup
consi sting of hydrorl%en and C1 2 alkyl, or RO and Rio or R15 and R16 may

t oget her f or mRat 8dF5pALRe ang Rin of Reaist Ruios Bixand(Riror Ro ggdRismay joipto . R13,

R14, RI15 afggngq.lg %ﬁng%maf o BlaBintAsgouUs! y hydrogen when m= 1, or Ril
and R13 or 5 or RO and RL1 or R11 and R15 or R9 and R13 may join

to forma rlng haV| ng froml to 2 carbon atons. 16. The conpound of claim
13 wherein R9, Elol 'I:]R;' coleuZdo?li%ml?é 5:15 and R16 are each independently
selected fromt Stl?l yé'?ogen and Cl1.2 alkyl, or RO and

Ri o, Rll and REg, RB;LRnaRQ Rila4R.4QR.5I%1:B Rafste Bddh maapeﬁmﬂymécté@framah@ar bonyl .
17. The conpound of cl %&13 wherein RO and Rio and/or R15 and R16
group consisting of hydrogen and Clgalkyl or

Ry and Ryg, Ry and Ry, Ry3and Rya4, or Ry5 and R4 may together form a carbonyl.

17. The compound of claim 13 wherein Ry and R and/or R;s and Ry
together form a carbonyl.

18. The compound of claim 13 wherein R;4, Ris, Ri9, R2g and Ry, are each
independently selected from the group consisting of hydrogen, halo, C; 4 alkyl and OR3s,
wherein Ry; is Cy.; alkyl.

19.  The compound of claim 2 wherein

m=1;

Ri, Rz, R3, R4 and R are each independently selected from the group consisting
of hydrogen and methyl;

Ry, Ryg, Ri1, Ry2, Ri3, Ry, Rys and Ry are each independently selected from the
group consisting of hydrogen and C,4 alkyl, or

Rg and R0, Rj; and Rj2, Ri3and R4, or R;s and R may together form a carbonyl
with the proviso that Re, R0, Ry1, R12, Ri3, Rys, Ri5 and Ry¢ are not all simultaneously
hydrogen, or

R and Rj3 or Rg and R s or Rg and R, or R and R;s5 or Rg and R;; may join to

form a bridging group having from 1 to 2 carbon atoms;




together forma carbonyl. 18. The conmpound of claim 13 wherein R17, ,
R19, R20 and R21 are each independently selected fromthe group coTﬁiihiﬂg
of hydrogen, halo, C 14 al kyl and OR23, wherein R23 is Cl_2 al kyl. é 2
conpound of claim2 wherein nm 1; Rl, R2, R3, R4 and R5 are each

I ndependently selected fromthe group consisting of hydrogen and nethyl;
R9, Rio, R11, R12, R13, Rl14, R15 and R16 are each independently sel ected
fromthe group consisting of hydrogen and Cl1.4 alkyl, or RO and R10, R11l

and R12, R13 a R QR-Rami q&a@hmpgﬂgﬁj I {egrﬂiﬂr@.ﬂ-ﬁ yl wth the
provi so that R9rlq? %E} i ZB Rﬂ F 4, R15 )};(r?dech are no%ll

si mul tanecﬂ9§$1§llﬂglﬁf(hbf@fgs¢n,hdps Qﬂ:‘&a"@ﬂénd@gmﬂnm and R15 or RO and R1 or R11
and R1S or 3:1 join to forma bridging group having from1 to 2
car bon atoms T ‘7&6@004 R17, Rig, R19, R20 and R21 are each
mdependently selected fromthe group consisting of hydrogen hal o, Cl14

al kyl and OR23;_, and 3 I S | Ky, he ¢ ou Ial 9 wherein
RL and R5 are @3ch p‘éﬂﬁé‘éfii 9“5}"?5?“7?% g}dﬁ% EFP 3conpound
of claim %d%%f&b@rd%@&a R12, R13, R14, R15 and R16 are hydr ogen, and R9

and R10 together form car bonyl. 22. The conpound of claim 19 wherein R9,
Rio, Rll1, R12, R15 and R16 are hydrogen; and R13 and Ri o together form

(I;i‘g?ogﬁld R]Z_g -qu Cmgmgo'ﬂlfd ocf'lcﬁiixﬂ]@%vh‘éﬁ%{ ﬁinpRlz, R13Rk14,R %ﬂ 15121'9. R13, Ril4,

hydrogen; and Ry and R4 together form carbonyl.

22. The compound of claim 19 wherein Ry, Rjo, R11, Ri2, Ris and Ry6 are
hydrogen; and R;; and R4 together form carbonyl.

23. The compound of claim 19 wherein Rg, Ry, Ry1, Ri2, Ri3 R4, Ris, and Ryg
are each independently selected from the group consisting of hydrogen and methyl.

24, The compound of claim 19 wherein Ry, ng, R.|3’ R14, Rys, and R4 are each
hydrogen, and R and R, together form a ring having from 1 to 4 carbon atoms,

25.  The compound of claim 19 wherein Ry, Ryg, Ri2, Ri3, R14 and R4 are each

hydrogen, and R, and R;stogether form a ring having from 1 to 3 carbon atoms.

26, The compound of claim 19wherein, R,s, Rj9 and Ry, are each hydrogen,

and R, and R,z are each methyl.

27. The compound of claim 19 wherein, Ry, is ~OCH3, and R,s, Ry9, Ry and
R2; are each hydrogen.

28.  The compound of claim 19 wherein, R;7, Rz, Ryg and Ry, are each
hydrogen, and R, is selected from the group consisting of -OCH3, -F and C 4 alkyl.




are each independently selected fromthe group consisting of hydrogen and
nmet hyl . 24. The conpound of claim 19 wherein R9, R12, R13, Rl14, R15 ng]
R16 are each hydrogen, and Rio and Rl1l together forma ring havi ng1 \B%' 2004
to 4 carbon atons. 25. The conpound of claim 19 wherein RO, R o, R12, R13,
R14 and R16 are each hydrogen, and R11 and R15 together forma ring having
froml to 3 carbon atons. 26. The conpound of claim19wherein, R g, R19 and
R21 are each hydrogen, and R17 and R18 are each nethyl. 27 The conpound

of claim19 whewei nThEEémp b&d%ﬁs@ﬁc@&%mﬂﬁ@&oﬂggo ﬁngl are each
hydrogen. 28. The conpound of claim 19 wherein o and R21 are

each hydrogen, Shil RypHeRs: -0CH3, -F
and Cl-4 al kyl .N gpdsl-‘l1 8 A{Ehe%gg%%ﬁ& %&&&jr}goglﬁgﬁo cl aly?rl? sle?ect ed from
t he group consi sti ngxopipetagitylfacgtamidéay| phenyl ) - 2-

{4-[ 2- hydr oxy- 3- ( 2- met hoxyphenoxy) propyl ] - 3- oxopi perazi nyl } acetam de,
N-(2, 6-di met hylw@wimetﬁb'lpﬁmv%wwhwdw@-f( Z-methopyphehendprgdylropy| - 3, 5-

di et hyl pi per azi nyl am de
S, 2R) - 4-[ 2- hydr oxy- gj[ %ﬁﬁﬁ Ir%@‘he ?ﬁropyl] 2, 5-di net hyl - pi perazinyl }

-N- (2, 6-i net hyl -3-(2-

met ﬁoxypkgﬁo&ﬁg&g%ﬁﬂa@%&wﬁﬂ %%tﬁwge %P} p[yﬁ J] 3. g‘me (

-N- (2, 6- di net hyl phepiger2asi)aNL@S-inl¥tHyfptengli-aRkdmibphenyl ) - 2- _
{4-[ 2- hydr oxy- 3- ( 2- net hoxyphenoxy) pr opyl ]-3- oxopiperazinyl } acetam de,

N- (2, 6- di met hylpheayays-2- [2ih§rd:[o%yi3¥(df OX rethiok yhERSYSPSPRRAGIOL A OMMed 2.3, 3-
di rret hyl pi per azi nyl } acetamd
{5-[(2S)-2- hydr oxy- 3}(E-(mmm¢w%mﬂ);ym@y,l](1 S, 4S)-2, 5-
N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-3-(2-methoxyphenoxy)propyl]-3-
oxopiperazinyl } acetamide,
N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-3-(2-methoxyphenoxy)propyl}-3,3-
dimethylpiperazinyl } acetamide,
2-{5-[(25)-2-hydroxy-3-(2-methoxyphenoxy)propyl](15,4S)-2,5-
diazabicyclo[2.2.1]hept-2-y1}-N-(2,6-dimethylphenyl)acetamide,
N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-4-(2-methoxyphenoxy)butyl]-
piperazinyl } acetamide,
N-(2,6-dimethylphenyl)-2- {4-[4-(4-fluorophenoxy)-2-hydroxybutyl}-
piperazinyl }acetamide,
2-(4- {4-[4-(tert-butyl)phenoxy]-2-hydroxybutyl } piperazinyl)-N-(2,6-
dimethylphenyl) acetamide,
N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-4-(4-phenylphenoxy)butyl]
piperazinyl } acetamide,
N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-4-(4-methoxyphenoxy)butyl]-

piperazinyl}acetamide,

2-{(3S)-4-[(28)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(2,6-dimethylphenyl)acetamide,




di azabicyclo [2.2.1 ] hept-2-yl } -N (2, 6-di nmethyl phenyl)acetam de,

N- (2, 6-di met hyl phenyl ) - 2- {4-[ 2- hydroxy- 4-( 2- net hoxyphenoxy) butyl] -1g AUG 2004
pi perazinyl} acetam de, N-(2,6-dinethylphenyl)-2-

{4-[4-(4-fl uorophenoxy) - 2- hydroxybutyl]- piperazinyl } acetam de, 2-(4-
{4-[4-(tert-butyl)phenoxy]-2-hydroxybutyl } piperazinyl)-N(2,6-

di nmet hyl phenyl ) acetam de, N-(2,6-di net hyl phenyl) - 2-

{4-[ 2- hydr oxy- 4- (4- phenyl phenoxy) butyI ] piperazinyl} acetan de,

N- (2, 6-di met hylzp{(sgyh 1(23%3{(é‘ﬂub?ogh ?}sy h?d&%ﬁp&ﬂﬂ@?ﬂw&ﬂﬁﬁ}’lﬂ

pi perazinyl} acetam de
- (2-f1 uor ophenoxy) - ;d@n’rﬂmyphqrjwp?et@mdn;et hyl pi perazi nyl } -N
(2, 6-di net hyl phenyl)acetam de, 81 1 6 AUG 2004 2- { (3 9-4- [(2
S) - 3- (2- f | uor oPREABKYIS)-Ay@rlwergphensyy}-2-hgduonymgpyi]- panetnlpiperaginyljeN-

2, 6-di chl or ophen I %5"
(S) -4-1(29) - 3- Fz-f?/u rop?en ﬁB%mﬁﬁce Frgxypropyl ] - 3- et hyl pi perazi nyl} -
(4- sul fanmoyl ph . .
5 a1 (59 3P PSR IERETEuobprblok o bydsy oyl Am iR BRI Y - n
(5-methoxy-3 -(tri f($-um]ﬁiiyi3%ﬂlﬂﬁ&ﬁ¥ﬂ1}l);ﬂﬁﬁdeEﬁﬁnid£- ((3
S)-4-[(2S)-3-(2-fluorophenoxy) - 2- hydr oxypr opyl ] - 3- net hyl pi perazi nyl } - N-
i ndan-5-yl acet anj¢d ) 2-f1 h -Ih 11-3- 1 -N-
O (293 (o o By e B e Bz -
napht hyl acet ani de, dap-5-gacetamide,
S)-4-[(2S)-3-(2-f]l uorophenoxy) - 2- hydrox propyl ] -3-nethyl pi perazi nyl } -
(4- chl or onapht Ry{($S 2§M5d@-f?uorophen0xy) -hydroxypropyl]-3-methylpiperazinyl} %‘I

naphthylacetamide,

2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(4-chloronaphthyl) acetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(2-pyrrolylphenyl) acetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
phenylacetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(2-chlorophenyl) acetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl}-3-methylpiperazinyl } -N-
(2-chloro-4-methylphenyl)acetamide,
2-{(3S)-4-[(28)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl} -N-
[2-(1-methylvinyl)phenyl] acetamide,
2-{(38)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(2-methylphenyl) acetamide,

2-{(35)-4-[(28)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl }-N-
[6-methyl-2-(methylethyl)phenyl] acetamide,




2- (3

S)-4-[(2S)-3-(2-fluorophenoxy) - 2- hydr oxypr opyl ] - 3- net hyl pi per azi nyl1}8 A% 2004
(2-pyrroly)phenyl) acetam de, 2- ( (3

S)-4-[(2S)-3-(2-fluorophenoxy) - 2- hydr oxypropyl ] - 3- et hyl pi perazinyl } -N
phenyl acetam de, 2- ( (3 S)-4-[(2S)-3 -(2-fluorophenoxy)-2-hydroxypropyl]-3
- et hyl pi perazinyl } -N- (2-chl orophenyl) acetamde, 2- { (3 S)-4-[(25)-3
-(2-fl uorophenoxy) - 2- hydr oxypr opyl ] -3 -net hyl pi perazinyl } -N

(2-chl oro- 4- netph 3G 8IRI] -3- i inyl}-N-
(3921 (29) 3 0BT P e e enchyy E ndroampyild methipiperainy 1Ny
[ 2- (1- et hyl vi nyl ) pk&metylthinphenylchsstamide{ (3 S)-4-[(2S)-3

-(2-fl uorophenoxy) - 2- hydr oxypr opyl ] -3 -net hyl pi perazinyl } -N

( 2- met hyl pheny|2y{(3Be4-4(2SH3;(2 Aluofophena8y)-2-hydr2 §yprepyl]-3-methylpiperazinyl } -N-

o e 2oy SRR LR MR by Y (s s
(et iy op B LRSS REP N b SR YRR B 2

S)-4-[(29)-3-(2-flu hrigtine) phealIPaceaie@y | ] - 3- met hyl pi perazinyl} - N
(4-chl or o- 2- net hoxy%-?ﬁrret E?I pr:ré%yl ) a]gé:t amde, 2- {(3

S)-4-[(29)-3-( &-{(?gpup(rzBF.Bqz;ﬂ)uo?ophmx?)im?&ax&ﬂroﬁnp%m}m&iﬁaaﬁﬁylIp;N.} -N-
0) phen tam de, "2- {(3

[ 4- (di met hyl ami n he ] ace -

S)-4-[(2S)-3-(2-fl uéd pi\r/mﬁbszwhznwmpmm opyl ] - 3- net hyl pi perazi nyl } - N-

(2, 4-di met hoxyphenyl ) acetam de, 2- {(3

S) - 4- [ (2S) - 3- ( 2- {(BBot-OEREAdRuophentxy)kI-bydroyyiropd hantefhylpiperazinylhyN- } - N-
3, 4-di chl or ophenyl ' - 2.5)-4-[(29)-3

E(2-f| :Joropheﬁoxygl-ggf’ﬁfld?(;ér%%r%gﬁ@ﬁ%&-ﬁﬁe% hyl E)l( pez azinyl } -N

2-{(35)-4-[(28)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl }-N-
(4-chlorophenyl) acetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(3-chlorophenyl) acetamide,
2-{(35)-4-[(28)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(3,5-dichlorophenyl} acetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(4-methoxyphenyl) acetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
{(4-methylphenyl) acetamide,
2-{(3S)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl} -N-
(3-methylphenyl) acetamide,
2-{(35)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl} -N-
(4-fluorophenyl) acetamide,
2-{(3S)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl}-N-
{4-cyanophenyl) acetarnide,




(4-chl orophenyl) acetamde, 2- { (3 S)-4-[(25)-3
- (2-fl uorophenoxy) - 2- hydr oxypropyl ] -3 -net hyl pi perazinyl } -N 18 AUG 2004
(3-chl orophenyl) acetamde, 2- { (3 S)-4-[(2S9)-3
- (2-f 1l uorophenoxy) - 2- hydr oxypropyl ] -3 -net hyl pi perazinyl } -N
(3,5-dichl orophenyl) acetamde, 2- { (3
S)-4-[(29)-3-(2-fluorophenoxy) - 2- hydr oxypr opyl | - 3- met hyl pi perazi nyl} -
(4- met hoxyphenyl ) acetami de, 2- { (3
S)-4-[(29)-3- (2 {(bSPUPQQ?-Bf{éM?uo?o(pm!ﬁgx?)q@@%ﬂrﬂmﬁylP?Wﬁ)ﬂﬁl?%ﬁﬁ&l@)ﬁ}
(4- nmet hyl phenyl ) acetam d
S)-4-[(2S)-3-(2-fl uéﬂ-@?ﬁiﬂnbﬂv))ﬂgethlyuicoxypropyl] 3- et hyl pi perazinyl } -N
(3-net hyl phenyl ) acetam de, 2-f (3S)-4-[(2
S) - 3- ( 2- f | uor oPRHASKI(S)-Ry(@rTerqphemmyly)-2Bydorsypyl)- bencixylpiperazinyI\N-
4-f| uorophenyl) ac l.d 2- .
(S) 4- [(ZSI)O 3- {Z)fl ugé'%]g]ﬁén e)nyéggvadmgxypropyl] 3- net hyl pi perazi nyl} -

& 3 RoR R - FES TR A T oy fgglrwm(m%%mmsﬂwswawwq N

(4-acetyl phenyl) ace3ggifiieromethyl fpBenyl]-adethnile,
S)-3-(2-fl uoropheno%) 2- hydrog)gr%ngyl] 3 - net hyl pi perazinyl } -N

(2 met hoxyphenyl jy3gg 'S) ag2- ﬂuorophenoxy -2- hydrox ropyl -methylpl erazinyl}-N-
2-{(3S)-4-[(29)- -(2 uor ophenoxy) é@roxypr Ogé ﬁ | pi pérazi nyl }
-N- [4-(trifluoronetlfygh mwéﬁmﬂ]uomm yljacetayngis) - 4 [(2
) - 3- (2-f | uor ophenoxy) - 2- hydr oxypr opyl ] - 3- net hyl pi perazinyl } -N
[ 4-chl oro-3-(t rZ-f(Bﬁbﬁwbﬁ%éb ﬁ;(?)fblthbl}oxabéﬂlamomromd] -}-n8:thylpiperazinyl }-N-
S)-4-[(29)- 3(2f|u ropyl ] - 3-net hyl pi perazinyl } -N
(3, 5-di net hoxyphenyl § ace %r:hgn)}ya%eaét\{&)

2-{(38)-4-[(2 S)-3-(2-ﬂuorophcnoxy)-Z-hydroxypropy]] -3-methylpiperazinyl}-N-
(4-morpholin-4-ylphenyl) acetamide,

2-{(35)-4-[(25)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(3-fluoro-4-methoxyphenyl) acetamide,

2-{(3S)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(3.4,5-trimethoxyphenyl) acetamide,

2-{(38)-4-[(2S)-3-(2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(3,4-dimethoxyphenyl) acetamide,

2-{(35)-4-[(2S)-3+2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
(4-chloro-2-fluorophenyl) acetamide, and

2-{(35)-4-[(2S)-3-2-fluorophenoxy)-2-hydroxypropyl]-3-methylpiperazinyl } -N-
[2-(hydroxymethyl-6-methylphenyl] acetamide.




2-1(3 S)-4-[(2S)-3-(2-fluorophenoxy) - 2- hydr oxypr opyl ] - 3- net hyl pi per azi nyl }
-N- (4-norpholin-4-yl phenyl) acetamde, 2- {(3 18 AUG 2004
S)-4-[(2S)-3-(2-fl uorophenoxy) - 2- hydr oxypr opyl ] - 3- met hyl pi per azi nyl) -ﬁ-
(3-fluoro-4-net hoxyphenyl) acetam de, 2- ((3

S)-4-[(2S)-3-(2-fl uorophenoxy) - 2- hydr oxypropyl ] - 3- met hyl pi perazi nyl }-N-
(3,4,5-trinmethoxyphenyl) acetamde, 2- { (3 §-4-[(2S5)-3

-(2-fl uorophenoxy) - 2- hydr oxypr opyl ] -3 -net hyl pi perazinyl } -N

(3, 4- di met hoxy @oeny Ihe 3GtiaeFiperdzing cdmponhd 0f £16##P) having the following

- (2-f 1 uorophenoxy) - 2- hydr oxypropyl ]-3 -nethylplpera2|ny% }o-N
(4-chloro-2-flygraphenyl) acetamde, and 2- { (3 §-4-[(25)-3

-(2-fl uorophenoxy) - 2- hydr oxypr opyl ] -3 -net hyl pi perazinyl } -N

[ 2- (hydr oxynet hyl - 6- net hyl phenyl ] acetam de. 84 1 8 AUG 2004 30. The
substituted piperazine conpound of clqvn1ﬁrhq¥ing t he fol

R19 | wherein 2= or 1 gr 2 or 3; , R2, ' R4, and R5§
i ndependent |y se\ecteg/fromt grou sting of hydrogenénd Cl_lo
al kyl; R6, R7 ang/R84Rach indppendentdy se\ected frofn)he/grouy consjsting

] 4
of hydrogenR ang N\ AL Loyl N\ Rif, JRI2,
gf ogeh; RIfN\ R1}, RIA
o%“he ey o S
n

each i ndependent
]

i ndependent |y sel ol fr
and C1_15 al kyl

4 Or
rmycoMﬂneto%orma R

I

whereinm= orlor2or3;

R!, R%, R%, RY, and R’ are each independently selected from the group consisting
of hydrogen and C,.j alkyl;

R®, R’ and R® each independently selected from the group consisting of hydrogen
and C,_jo alkyl;

R’ R, R R R" R"™ R", and R'®are each independently hydrogen,

R, R", R", R® and R* are each independently selected from the group
consisting of hydrogen, halo, OR»3 and Cy_5 alkyl, or

R'and R'® or R'® and R" or R'® and R? or R* and R?' may combine to form a
saturated ring including from 5 to 6 carbon atoms wherein from 0 to 2 carbon atoms may
be substituted with an oxygen atom, or

R'7 and R'® may together form -CH=CH-CH=CH-; and

Rz is selected from the group consisting of C,_; alkyl.

31.  The compound of claim 30 wherein
R', R%, R?, R* and R’ are each independently selected from the group consisting
of hydrogen and C, g alkyl;

R®, R and R® each independently selected from the group consisting of hydrogen
and C,_s alkyl; and




saturated ring including from5 to 6 carbon atons wherein fromO to 2
carbon atons may be substituted with an oxygen atom or R17 and Rl18g wBy 2004
together form-CH=CH CH=CH; and R23 is selected fromthe group consisting
of C1_3 alkyl. 31. The conpound of claim30 wherein R, R2, R3, R4 and RS
are each independently selected fromthe group consisting of hydrogen and
Cl-8 alkyl; R6, R7 and R8 each independently selected fromthe group

consi sting of hydrogen and Cl1_5 alkyl; and 85 1 8 AUG 2004 R17, R18, R19,
R24, and R21 ang’ggepp n nsi sting of
hydr ogen, hal o,@géﬁn’oﬁﬁgqﬁl iﬂ;*a&@b&%@&gﬁ&?%%&?ﬁ%&%ﬁ%oﬁ@ to forma
sat ur at ed sonsistirigraf hydiogen, halon©B:tadd& igaldybrer at ons wherein formoO to 2
carbon atons 9 whstituted wi.th an . oxygen atom. 0O and R18 may
Cogether for m T RE ROTBgontngss torth nBieR e fiffing o 330 SHAGPE 1 R
R2, R3, Ratanswhereinrforneacd2 carboe pend eiylbye seksdtianéddith 6o ok yden afhng op

consi sting of drogep and CL 6 al kyl: R6, R7 and R8 each independently

sel ected from the? uﬁ“@dﬁ%ﬁ%ifW&Hﬂ%ﬁ“and C 1.3 alkyl; and R17,
R18, R19, R20, and R21 are each independently selected fromthe group

consi sting of hydrog_;g, hal o, OR23 and Cl-6 al kyl, jor, R19 and R20 may
conbine to forM2a sdhacempesitiomef dlaiml 3dvhegein RORS R R ‘end &’ oreacht ons

wherein O, [ be subst.itut.ed with 0 en atom or R17
o 18 e dpEadfl Al e Y Bl EaRthd 4 Stoied Bl SHRAE" LD 50
wherei n R6, R7 RaRbarkBRbach indepaidemticselecied foal the ighthpfconsistinga i Giydrdgen
consi sting gf hyﬂ(ryi?%eg and net hyl .

and C,_3 alkyl; an

R, R, R", R?, and R are each independently selected from the group

consisting of hydrogen, halo, OR2; and C; alkyl, or
R'® and R may combine to form a saturated ring including from 5 to 6 carbon
atoms wherein 0 to 2 carbon atoms may be substituted with an oxygen atom, or

R'” and R'® may together form -CH=CH-CH=CH-.

33,  The compound of claim 32 wherein R®, R”, and R® each independently
selected from the group consisting of hydrogen and methyl.

34,  The compound of claim 33 wherein

R', R% R?, R* and R’ are each independently selected from the group consisting
of hydrogen and C,.; alkyl;

R® is hydrogen;

R’ and R® each independently hydrogen and methyl; and

Ry is selected from the group consisting of H and methyl.

35.  The compound of claim 34 wherein
R, R, R", R, and R* are each independently selected from the group
consisting of hydrogen, halo, OR3z; and C; 4 alkyl, or

R'® and R?® may combine to form a saturated ring including 5 carbon atoms

wherein 2 carbon atoms may be substituted with an oxygen atom, or




34. The conpound of claim 33 wherein R, R2, R3, R4 and R5 are each

i ndependently selected fromthe group conS| stl ng of hydrogen and Cl.
alkyl; R6 is hydrogen; R7 and R8 each independently hydrogen and n’eﬂlﬁyﬁ 1004
and R23 is selected fromthe group consisting of H and nethyl. 35. The
conpound of claim 34 wherein R17, R18, R19, R20, and R21 are each

I ndependently selected fromthe group consisting of hydrogen, hal o, OR23
and Cl-4 al kyl, or R19 and R20 may conbine to forma saturated ring

i ncluding 5 carddgneR Bgay ¢ SIS m?-GHAYTieys my be substituted with an
oxygen atom or 86 10AU6 0 R17 and R18 may together form -CH=CH CH=CH .

36. The conpound of claim 34 wherein R17, R18, R19, R20 and R21 are each

i ndependent |y | ec i sting of hydrogen, halo, OR23
and Cl-4 al kyl, ¥, Ei’gJ";’g%g’%%B%%%ﬁe?to form-0-CH2-O or -0CHCH2O,

or R17 and Rl%R 8w&azﬁmdkﬂrmmmseléﬁdﬁﬂmﬂmm@und of claim
30 wherein d R5 are each independently

sel ect ed fqoﬂﬂftf g‘?’@fﬁ?’b(}}% Qﬁirﬁdﬁjﬁaﬁf%%gen hal o and C1_2 al kyl; R6,
R7, and R8 each‘Pm@ mbufeetbe&hﬁxbf D! e MM RN Sti ng of
hydrogen and nmgthyl ;| R19, R20 and R21 are each | ndependent |y

sel ected from tfhealgi% WYGMGS@HTQ-@{ G- GH5¢d. hal o, OR23 and O . 3 al kyl

or

37.  The compound of claim 30 wherein

m=1or2;

R!, R%, R? R?, and R’ are each independently selected from the group consisting
of hydrogen, halo and C;; alkyl;

RS, R, and R® each independently selected from the group consisting of hydrogen
and methyl;

R, R', R, R®, and R* are each independently selected from the group
consisting of hydrogen, halo, OR23 and C;.; alkyl, or

R'7 and R'® or R'® and R'® may together form a ring selected from the group
consisting of -CH=CH-CH=CH-, -O-CH-0O, and -O-CH,-CH>-0O-; and

Ry is Cy.; alkyl.

38. The compound of claim 37 wherein R’ R% R®, R®, and R’ are each
independently selected from the group consisting of hydrogen and methyl.

39, The compound of claim 4378 wherein R R’, and R® are hydrogen.
40. The compound of claim 37 wherein R, Rls, ng, Rm, and R?! are each

independently selected from the group consisting of hydrogen, halo, C; .4 alkyl, and
ORzg; and R23 is C1.2 alkyl

41.  The compound of claim 37 wherein R'” and R'® or R'® and R'® together
form a ring selected from the group consisting of -CH=CH-CH=CH- and -O-CH,-O.




R17 and R1S or R18 and R19 may together forma ring selected fromthe group
consisting of -CH=CH CH=CH, -OCH2-O, and -0-CH2-CH2-O; and R23 is Cl-2
al kyl . 38. The conmpound of claim37 wherein R, R2, R3, R4, and R51@rAs<a0h
i ndependently sel ected fromthe group consisting of hydrogen and nethyl.

39. The conpound of claim4378 wherein R6, R7, and R8 are hydrogen. 40. The
conpound of claim37 wherein R17, R18, R19, R20, and R2' are each

i ndependently sel ected fromthe group consisting of hydrogen, halo, Cl.24
al kyl, and OR23; and R23 is C.2 alkyl. 41. The conpound of claim 37
wherein R17 and R18 or R18 and R19 together forma ring selected fromthe
group consi sti g of Theremppudidcfidlaim3q wherefii2- 0. 87 1 8 AUG 2004 42. The
conmpound of cl |n130 mhereln nmFlor2; Rl, R2, R3, R4, and R5 are each

i ndependent |y seleé%ed fromthe group consisting of hydrogen and nethyl;

R6, R7, and R8 Rl[R?RYgRYgadR’ ReeacHhdepeRi@ulyBaécteNOmRR gidip comssfing
independently sel ected fromthe group consisting of hydrogen, halo, Cl4
al kyl and <bRydrogengnd mgthyli s -2 al kyl . 43. The conpound of claim 42
wherein R andlﬁﬁRaggdppgnmi g,-R2, R3, and R4 are hydrogen. 44. The
conpound of clalg1 g 7 R18, R19, R20, and R2' are each

sel ected from tRiG Rgr,dllp R:O,md;&lﬂge%ﬂh lh@@pm@aﬂysmted:fromm-aouland Cl. 4
al kyl . 45. H&p&f &%giph% |1@€égﬂ?bﬁ!n R&8 and RZO are hydrogen. 46

The conpou
R23 18 Cl.z alkyl.

43,  The compound of claim 42 wherein R' and R® are methyl and R?, R?, and
R* are hydrogen.

44, The compound of claim 42 wherein, R”, Rls, ng, R2°, and R*! are each

selected from the group consisting of hydrogen, Cl, F, -OCH3, and C, 4 alkyl.
45.  The compound of claim 44wherein R'® and R?® are hydrogen.
46. The compound of claim 44 wherein R" is -OCH;.

47. The compound of claim 42 wherein R!7is -OCH3, and R'®, R"®, R?, and
R*! are hydrogen.

48.  The compound of claim 42 wherein, R" R'® R*, and R* are each

hydrogen and R"? is selected from the group consisting of <OCHj, -F and C;4 alkyl.

49. A substituted piperazine compound of claim 30 selected from the group

consisting of:

N-(2,6-dimethylphenyl)-2-[4-(2-hydroxy-4-phenylbutyl)piperazinyl ]Jacetamide;

N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-3-(2-methoxyphenyl)propyl]-
piperazinyl } acetamide;




47. The conpound of claim42 wherein R17 is -OCH3, and R18, R 9, R20, and
R21 are hydrogen. 48. The conpound of claim 42 wherein, R17, R18, R20, and
R2' are each hydrogen and R19 is selected fromthe group con3|st|nb3éN52W4
-OCH3, -F and Cl14 al kyl. 49. A substituted piperazine conpound of claim 30
selected fromthe group consisting of.

N- (2, 6-di net hyl phenyl ) - 2-[ 4- (2- hydr oxy- 4- phenyl but yl ) pi per azi nyl ] acet am de;
N- (2, 6-di net hyl phenyl ) -2- {4-[ 2- hydr oxy- 3- ( 2- met hoxyphenyl ) propyl ] -

pi perazinyl) a OB beBBo[4]133-8%0 -

1, 3- di oxol en- SQq]D;a(m( hydrox[y]p?}opyl )%19%23;1)3{1%*13@&@3%%,{]@ (2.6
dlnethylphenyl)acetﬂ#ﬂﬁb!PhPWDm@ﬁ@P#BthyIphenyl) 2-

{4-[ 2- hydroxy-3 %% nethoxyphenyllﬁropyl pi perazinyl} acetan de;

N- (2, 6-di met hyN> WIWWIPHWI){ZZ{ E?dhwfﬁ (domethpxyphopyl)prepyller azi nyl }

acetam de; N (2, 6-di

{4-]4-(4-net hoxypheﬁgﬁ }ﬂyﬁy F'OX >5%Utyl] pi perazinyl } acetamde, 2- {4-
i et hyl pheny ! YSERs AU eRryh Tk e Ploplpiobreiny acetamide;

L4 (1 ort- butyl Npreeymesr By Bl Sebonabemin byl ol not iyt =

phenyl ) acet am de, plrd: tivdidehenyl ) - 2-
{4-[4-(2-fluor ophew;l/)l ) - ZHﬁ’;}gre%xybutyl ] pi perazinyl } - acetam de,
I}\FSZ 6- di met hy bhpheayh)s-diflubropheny)ySh ity ybulyfipipfainyioagqoet hyl ) phenyl ] butyl
dimethylphenyl)acetamide,
N-(2,6-dimethylphenyl)-2- {4-[4-(2-chlorophenyl)-2-hydroxybutyl]piperazinyl} -
acetamide,
2-(4-{4-[4-(tert-butyl)phenyl]-2-hydroxybutyl} piperazinyl)-N-(2,6-dimethyl-
phenyl)acetamide,
N-(2,6-dimethylphenyl)-2- {4-[4-(2-fluorophenyl)-2-hydroxybutyl]piperazinyl} -
acetamide,
N-(2,6-dimethylphenyl)-2-(4- {2-hydroxy-4-[4-(trifluoromethyl)phenyl]butyl } -
piperazinyl)acetamide,
2-[4-(3-(2H-benzo[d]1,3-dioxolen-5-yl)-2-hydroxypropyl)piperazinyl -N-(2,6-
dimethylphenyl)-2-methylpropanamide,
N-(2,6-dimethylphenyl)-2-[4-(2-hydroxy-3-phenylpropyl)piperazinyl]-2-
methylpropanamide,
N-(2,6-dimethylphenyl)-2- {4-[2-hydroxy-3-(3,4,5-trimethoxyphenyl)propyl]-
piperazinyl }-2-methylpropanamide,

N-(2,6-dimethylphenyl)-2-[4-(2-hydroxy-5-phenylpentyl)piperazinyl]acetamide,

N-(2,6-dimethylphenyl)-2- {4-[5-(2-fluorophenyl)- 2-hydroxy-
pentyl]piperazinyl }acetamide, and




pi perazi nyl)acetam de, 2-[4-(3-(2H benzo[d]

1, 3-di oxol en-5-yl)-2-hydr oxypropyl ) pi perazi nyl ] -N- (2, 6-

di met hyl phenyl ) - 2- met hyl pr opanam de, 18 AUG 2004
N- (2, 6-di net hyl phenyl ) - 2-[ 4- (2- hydr oxy- 3- phenyl propyl ) pi perazi nyl ] - 2-

met hyl pr opanam de, N-(2, 6-di net hyl phenyl) - 2-

{4-] 2-hydroxy-3-(3, 4, 5-trinet hoxyphenyl) propyl]- piperazinyl }

- 2- met hyl propanani de,

N- (2, 6- di met hy INpEeinetiyl = 41 chﬁ;raﬂ@ﬂ PERVADY 1azi nyl ] acet am de
, N-(2, 6-dinet hylt%henyl) gﬂe{ng@ Y uorophenl))ll )H{r h)%?%{q]}

pent yl | pi perazi nyl PIBSEY, aﬂ@aml&'ﬁd 89 1 8 AUG 2004

N- (2, 6-di net hyl phenyl )-2- 14-[5-(2-chl orophenyl)- 2-hydroxy-pentyl]-

pi perazinyl } acetam de. 50. The substituted piperazi ne conpound of claim1l
havi ng the foI 156wi ndhe Sabyshitiited pifierafi@elconporiid Riclaiht]l RiGRgtheJolldwinger ein m =
1, R, ta: R4 and R5 are each independently selected fromthe group
consi st i ngf mb"} ‘hydrogen and Cl1_10 al kyl; R6, R7 and R8 each independently
hydrogen; R9, R10, R', R12, R13, R14, R15 and R16 are each independently
selected fromthe group consisting of hydrogen and Cl. al kyl;

o Ry2
Roa
O/
OH
C Re R; Re
Rie RisRy4 Ris
|

whereinm = 1;

R, R?% R®, R* and R’ are each independently selected from the group consisting
of hydrogen and C,.j alkyl;

R®, R” and R® each independently hydrogen;

Rg, Rlo, R“, R'z, R”, R“, R" and R'¢ are each independently selected from the
group consisting of hydrogen and C,4 alkyl;

R24 is selected from the group consisting of Cy.jp alkyl, cycloalkyl and fused
phenylcycloalkyl wherein the point of attachment is on the cycloalkyl, wherein the alkyl
is optionally substituted with from 1 to three substituents selected from the group
consisting of halo, CF3, OR¥and Ci-2 alkyl; and

R*is selected from the group consisting of C,_3 alkyl.

51. The compound of claim 50 wherein R, R2, R® , R* and R? are each
independently selected from the group consisting of hydrogen and C, 3 alkyl;.

52.  The compound of claim 50 wherein

R, R%, R?, R* and R are each independently selected from the group consisting
of hydrogen and C,.s alkyl; and




R24 is selected fromthe group consisting of Cl1_10 al kyl, cycl oal kyl and
fused phenylcycloal kyl wherein the point of attachnment is on thetgAUs 2004
cycl oal kyl, wherein the alkyl is optionally substituted with from1l to
three substituents selected fromthe group consisting of halo, CF3,
OR24and Cl1_2 alkyl; and e is selected fromthe group consisting of C_3

al kyl . 51. The conpound of claimb50 wherein R, R2, R3, R4 and R5 are each
i ndependent|ly selected fromthe group consisting of hydrogen and Cl g

al kyl ;. 52 Thqzzggrgeﬁwaéﬁ%ﬁkg%dgp%%ﬁg%k@l.fslaék)}ﬁgufyc@glgﬁ%dmd% are each

I ndependent|ly selected fromth oup consistin ogen and d _5

al kyl ; andheylgychaliyovhesin the pointofsattacunent isfanche cyvdoalirybupherein thestlkyhg of
Cl 10 al ky. oal. k nd .f Lse henyl cycl oal . kyl ergin the point of
att achmant'!S P%t%é%h{' %ueb sﬁéf&q%o“é'f}k% mq\/\‘ﬁ@‘?’ %ls'ynbsf'ﬁ‘gmif’ﬂ?%ed &,é]m T F8HR 1y

subst i t ut ednsibting dfapyl) vithdréin thgoptidhsl tainfl Webistifaefitis OpficiAlly setstitiiel @itpup

consi st ng’{)oOf aryl, wherein the optional aryl substituent is OE)'[ Lpnal |y
subst i t ut dEPTl S sybshientssgleeed fraaythe grope sonststing phhale. PhsnylielgP&ip

consi sti ngnafc, halkgs. phenyl, CF3, OR20 and Cl. alkyl. 53. The conmpound of
cl ai m 50 wherein , R2, R3, R4 and R5 are each independently sel ected
fromthe group consisting of hydrogen and C1-3 alkyl; R9, Rl, R 1, R12,

MR i R S S A T A

consi sting of RAydrogen an S ’sel e t he group
consi st i ngnddpefidentlP seledtat from\id grankyonsidting sfsdebgep bed @] £alkylpal kyl wherein

the point of attachnment i:S,.an e cyclqal kyl, wherein the alkyl |s
optionally subipt ?ﬁut d> Bt R i RonR1 ""PéRt mﬂe§ﬁﬂg’s‘P?l?PG%ﬁiﬂ“§ly§%lF@E‘¥éﬁmfdf‘%m t he
group  conghidongistle FlrogdiBiec]) iRk, At i onal aryl substituent is
optional ly substituted Wi th  from-l t'o 3 substituents selected fromthe
group consi sti g4 tsfselested frophibe group comistiag20Ci.10 alkyl , cycloalkyl and fused

phenylcycloalkyl wherein the point of attachment is on the cycloalkyl, wherein the alkyl

is optionally substituted with from 1 to two substituents selected from the group

consisting of aryl, wherein the optional aryl substituent is optionally substituted with

from 1 to 3 substituents selected from the group consisting of halo, phenyl, CFs, OR?°

and C,¢ alkyl

54, The compound of claim 50 wherein R!, R? R} R* and R® are each

independently selected from the group consisting of hydrogen and C,.; alkyl.

55.  The compound of claim 50 wherein

R, R%, R? R* and R’ are each independently selected from the group consisting
of hydrogen and C, ; alkyl;

R’ R'° R' R' R", R"‘, R' and R'® are each independently selected from the
group consisting of hydrogen and C,.; alkyl; and

R34 is selected from the group consisting of C,.1¢ alkyl, cycloalkyl and fused
phenylcycloalkyl wherein the point of attachment is on the cycloalkyl, wherein the alkyl
is optionally substituted with from 1 to two substituents selected from the group
consisting of aryl, wherein the optional aryl substituent is optionally substituted with
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and Cl-6 al kyl. 54. The conpound of claim50 wherein Rl, R2, R3, R4 and R5
are each independently selected fromthe group consisting of hydrogen rﬁ
Cl.3 alkyl. 55. The conmpound of claim50 wherein Rl, R2, R3, R4 and F&EA@ 04
each independently selected fromthe group consisting of hydrogen and Cl1_2
alkyl; RO, RO, R 1, R12, R13, Rl4, R 5 and R16 are each independently
selected fromthe group consisting of hydrogen and Cl1.2 al kyl; and R24 is
selected fromthe group consisting of Cl1.10 al kyl, cycl oal kyl and fused

phenyl cyclgal s 2‘§4il%'hﬁieﬂtsts91%ct9&frﬂfn e Fﬁhﬁ@&ﬂf&ﬁﬂ% of §a18) %h%ﬁﬁ éiﬂ‘?b‘ka“ kyl,

wherein the alkyl 1s optionally subsTituted wmth fro

subst it uerand Gaelalkyt.ed fromthe group consisting of aryl, V\/nerel n the
optional aryl substituent is optionally substituted with 91 1 8 AUG 2004
from1l to 2 substituents selected fromthe group consisting of halo,

phenyl, CF3, OB80 amd cémpdurd dfylaim 36 ﬂh&:mnm@mtaf&@h@id@rsﬁb wher ei n R24
is selected fromthe g consi sting of Cl cycl oal k and fused

I
phenyl cyc|GEHRiNG Qfencalkylt %@I%Bwheﬂ%@sedﬁ*@%ﬂmlkﬁyhsrﬁlwth@pelpéfoa| kyl ,
wher ei n 1 Ngadinfehk is' oh tHPE%M)JI W&&@ﬁiﬂe aHbypes d#tﬁ)ﬂal suﬁéfﬁu?ﬁ:ﬂ Lignt sel ect ed

fromthe group consisting of "aryl, wherei’n the optional aryl substituent
is opti onesllbqﬁlﬂmnbs‘-‘thtqlftﬂt@Qin\bhetgioﬂn’wmtmgﬁfarﬁthTcmummomﬂ arylt ed fromthe

rou of.,:h , C . The
donpound oRvafchEisdien QR BN walRd I Polfuets fudidom Mo ardl tere 1
sel ected fmﬂﬁtttﬂg@f@ﬂbu@eﬁagﬁhﬁ]@tom’ﬁa@dChydkylgen and nethyl. 58. The conpound

of claimb55 wherein R24 is -6 alkyl or C2-6 cycloal kyl. 59. The conpound
of claimb55 wherein R24 is a fused phenyl cycl oal kyl. 60. The conpound of

clai m 55 wher eisy, R24hk Sopsii! JTiahi!5s wherein R', R%, R?, R* and R® are each
independently selected from the group consisting of hydrogen and methyl.

58. The compound of claim 55 wherein Ry is C6 alkyl or Ca.6 cycloalkyl.
59.  The compound of claim 55 wherein R4 is a fused phenylcycloalkyl.
60.  The compound of claim 55 wherein Ry, is phenylmethyl.

61.  The compound of claim 55 wherein R?, R and R* are each hydrogen, and

R' and R® are each methyl.

62.  The compound of claim 66 wherein

R, R% R®, R* and R® are each independently selected from the group consisting

of hydrogen and methyl;

R%, R'% R, R, R®, R™ R'® and R"® are each hydrogen; and

Ra4 is selected from the group consisting of C;¢ alkyl, C; cycloalkyl, and fused
phenyicycloalkyl.




61. The conpound of claimb55 wherein R2, R3 and R4 are each hydrogen, and
R and R5 are each nethyl. 62. The conpound of claim®66 wherein R, R2, R3,
R4 and R5 are each independently selected fromthe group consistind 8 &6 2004
hydrogen and nethyl; R9, R10, R 1, R12, R13, Rl14, R15 and R16 are each
hydrogen; and R24 is selected fromthe group consisting of Cl1-6 al kyl, C2-6
cycl oal kyl, and fused phenylcycloalkyl. 92 1 0 AU 2004 63. The conpound of
claim50 selected fromthe group consisting of

2-({2-[4-(3-i <87 d | LiRi ' = 6

di get h£/| pﬁen'yf?gf:gf g?n%ﬁéﬁn%ﬂ{%%@%%% tg‘ﬁ%tﬁ‘?é‘?rﬁ%ﬁ‘;’g#’éxy- 3-i ndan- 2-
I ) i ol P N 5

La P hyar oxy- Toaneny BERES P ISa o b IRAML R L Th g, 2-

{2-]4- (3 -cycl opent dirnathylphdnyhraetapgidapy| ) pi perazinylj- N (( 2, 6-di net hyl -

phenyl ) acet am de, 2-({2-[4-(3-cycl ohexyl oxy-2-hydroxypropyl) pi perazinyl]-
N- ({2, 6- di net W Dodimethgpldnglyi2H@-(22hyiddboxy3-ind4gn-2-

[4-(tert-butyl)phen met hoxy} -2-hydroxypropyl)pi perazinyl]-N-(2,6-
di met hyl phenyl ) acet éHWoPKﬁ%é?%@‘H;']i{?éFWY‘%henyl )-2-(4- f
3-[(2-fluoroph t hoxy] - 2-h %r xypropyl } - piperazinyl)acetam de, 2-(4-
{ 3-[(24-dif ﬁ%éﬁﬁmﬁ;@m& -&zﬁlbﬁiy%r%%( sypethoxylgeipads nyl ) - N- (2, 6-
di net hyl phenyl ) acet aifefiSinyl} acetamide,
2-({2-[4-(3-cyclopentyloxy-2-hydroxypropyl)piperazinyl]- N-({2,6-dimethyl-
phenyl)acetamide,
2-({2-[4-(3-cyclohexyloxy-2-hydroxypropyl)piperazinyl]- N-({2,6-
dimethylphenyl)acetamide,
2-[4-(3- {[4-(tert-butyl)phenyljmethoxy}-2-hydroxypropyl)piperazinyl]-N-(2,6-
dimethylphenyl)acetamide,
N-(2,6-dimethylphenyl)-2-(4- {3-[(2-fluorophenyl)methoxy]-2-hydroxypropyl} -
piperazinyl)acetamide,
2-(4-{3-[(2,4-difluorophenyl)methoxy]-2-hydroxypropyl} piperazinyl)-N-(2,6-
dimethylphenyl)acetamide,
N-(2,6-dimethylphenyl)-2-[4-(2-hydroxy-3- {[4-(trifluoromethyl)phenyl]-
methoxy} propyl)piperazinyl]acetamide,
N-(2,6-dimethylphenyl)-2-(4- {2-hydroxy-3-[(2-methoxyphenyl)methoxy]-
propyl}piperazinyl)acetamide,
2-(4-{3-[(2,4-dimethoxyphenyl)methoxy]-2-hydroxypropyl} piperazinyl)-N-(2,6-
dimethylphenyl)acetamide,
N-(2,6-dimethylphenyl)-2-(4- {2-hydroxy-3-[(4-
methoxyphenyl)methoxy]propyl } -piperazinyl)acetamide,

N-(2,6-dimethylphenyl)-2-(4-{3-[(4-fluorophenyl)methoxy]-2-hydroxypropyl} -

piperazinyl)acetamide,
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N (2, 6-di net hyl phenyl )-2-[4-(2-hydroxy-3- { [4-(trifluoronethyl)phenyl]-

et hoxy} propyl ) pi perazi nyl Jacetam de, N-(2, 6-di methyl phenyl)-2-(4-

{2- hydr oxy- 3-[ ( 2- net hoxyphenyl ) met hoxy] - propyl} piperazinyl)acet ar’r1 ﬁl(iUG 2004
2-(4- { 3-[(2, 4-di net hoxyphenyl ) net hoxy] -2-hydroxypropyl }

pi perazinyl)-N- (2, 6- dinethyl phenyl)acetam de, N (2,6-dinethyl phenyl)-2-(4-
{2-hydroxy-3-[(4- net hoxyphenyl ) rret hoxy] propyl } -pi perazi nyl)acet am de,

N- (2, 6- di net hyl phenyl ) - 2- (4- [ (4-fl uorophenyl) nmet hoxy] - 2- hydr oxypr opyl }
- piperazinyl) (4- {
2- hydr oxy- 3- [(?rreth Iphei ?rrg)'t g{?y']%ﬁ%%% ((2 &tﬂlﬁ%ﬁ?#ﬁ@ﬁ%kﬁpﬁ% de,

N- (2, 6-di net hyl phenyomﬁ@ll'(y cetamidg,dr oxy- 3 [(4 phenyl phenyl ) net hoxy] pr opyl }
- piperazinyl)acetam de, N-(2,6-dinethyl phenyl)-2-(4- 13
_[ (4- but yI phen-{h6dimetjiplenyi)c: Gx%hwyﬁ -[(4phpeyiptenpl)yiny thoxylpropsid ;

N- (2, 6-di net hyl phenyl)- 2. {4-]2-hydoxy- 3-(2-napht hyl net hoxy)propyl]
pi perazi nyl } acet a#‘}g&mt@)@%‘%ﬂg%’mt hyl phenyl )-2- {4-[3

- (cycl ohexyl ne )z 2- ox’ p ra ta N (2

, 6- di met hyl phek&%(gf“flﬁgﬁgﬂ [(@'ﬁ'ﬂﬁ%‘ﬂ’ﬁ@f@ﬁ&}‘ﬁi‘?ﬁf%@] B%pr opyl } -
3 3-di et hyl pi perazbipeka)za@e)haaaalﬁtae, 64. Use of a conmpound of claim?2, 30 or
50 in the preparation of a medicament for a treatment selected from t he

group consi sti N (xRé- dﬂﬁﬂhﬂﬁﬁdﬂ@ﬂ-ﬁF@[ﬁﬁbxy—ﬂﬁ%hﬂﬂhﬁﬂﬁtﬂ%ﬁ&)pﬁﬂimge resul ting
fromtrauma, protecting skeletal nuscles subsequent to
piperazinyl } acetamide,

N-(2,6-dimethylphenyl)-2- {4-[3-(cyclohexylmethoxy)-2-hydroxypropyl]-

piperazinyl } acetamide, and

N-(2,6-dimethylphenyl)-2-(4- {3-[(4-fluorophenyl)methoxy]-2-hydroxypropyl} -
3,3-dimethylpiperazinyl)acetamide.

64.  Use of a compound of claim 2, 30, or 50 in the preparation of a
medicament for a treatment selected from the group consisting of protecting skeletal
muscles against damage resulting from trauma, protecting skeletal muscles subsequent to
muscle or systemic diseases, treating shock conditions, preserving donor tissue and

organs used in transplants, and treating cardiovascular diseases.
65. The use of claim 64 wherein the cardiovascular disease is selected from
the group consisting of atrial and ventricular arrhythmias, Prinzmetal’s (variant) angina,

stable angina, exercise induced angina, congestive heart disease, or myocardial infarction.

66.  The use of claim 64 wherein the therapeutically effective amount ranges

from about 0.01 to about 100 mg/kg weight of the mammal.
67.  The use of claim 64 wherein the mammal is a human.

68. A pharmaceutical composition of matter comprising the compound of

claim 2, 30, or 50 and one or more pharmaceutical excipients.
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muscl e or system c di seases, treating shock conditions, preserving donor

tissue and organs used in transplants, and treating cardi ovascul ar

di seases. 65. The use of claim 64 wherein the cardiovascul ar di seask8iAb 2004

selected from the group consisting of atrial and ventricular arrhythm as,

Prinznmetal's (variant) angina, stable angina, exercise induced angina,

congestive heart disease, or nyocardial infarction. 66. The use of claim64

wherein the therapeutically effective anount ranges from about 0.01 to

about 100 ny/ kg wei ght of the manmal. 67. The use of claim 64 wherein the

mammal is a human. 68. A pharnmaceutical conposition of matter conprising

t he conpound of69- c| dhgpharmageutisal Wopgpitionptmajterof claim A8 whareinuthec al

exci pi ent Maﬂéacéut%%p@‘é%n@?mtﬁ@ﬁn%%@@ﬁﬁ i cal conposition of matter of

cl ai m 68 ereln the arnmaceut1 cal conposition is in the formof a

solution. 70. The pharmaceutical conposition of matter of claim 68 wherein

t he har maceutj.cal ~conposition is in.a formselected fromth rou

consi gti ng of d% ablﬁfggmaﬁe%'gﬁls‘iﬂ’m?s@?a“ SF bt oF Gl o Whdtein the 9" OP
pharmaceutical composition is in a form selected from the group consisting of a tablet or

a capsule.




