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[0008] Mitotic kinesins, including KSP, are attractive targets for the discovery and
development of novel antimitotic chemotherapeutics. Accordingly, it is an object of the

present invention to provide compounds, compositions and methods useful in the inhibition
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wherein:

T and T’ are independently a covalent bond or optionally substituted lower alkylene;

R, is chosen front hﬁ/drogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, and optionally substituted
heteroaralkyl;

R, and Ry are independently chosen from hydrogen, optionally substituted alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl,
and optionally substituted heteroaralkyl; or R, and Ry taken together form an optionally
substituted 3- to 7-membered ring;

Rs is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted
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(Formula I including single stereoisomers and mixtures of stereoisomers);

a pharmaceutically acceptable salt of a compound of Formula I;

a pharmaceutically acceptable solvate of a compound of Formula I; or

a pharmaceutically acceptable solvate of a pharmaceutically acceptable salt of a
compound of Formula I. In a particular embodiment, R; is not optionally substituted phenyl
when Ry is optionally substituted phenyl.

[0011] In one aspect, the invention relates to methods for treating cellular
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DETAILED DESCRIPTION OF THE INVENTION
Definitions
[0015] As used in the present specification, the following words and phrases are

generally intended to have the meanings as set forth below, except to the extent that the
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(CHH- @M@@W@pehy]e@((&ﬁﬁ#@lﬂCH{Csﬁl j&-yh yHxemeles oCdlkythglene include
et.h | ene (- C=C- e CH=CH CH2-) .

Bﬁ¥g¥ %§§F§3Fﬁ£ﬁ§PWW% g E%g%igg glkyl and i ncl udes

L[ﬂ@]esq ur at edjyayﬂké@l EMB@%MI@I aft BbiRges AhsahirBd Sycli® hjj@rocarbon
carbonﬁgtons | es of _cycl oal kenyl groups include

EHBR 8hifpm 3 10 13 ﬁ"éh‘?fbﬁﬁws dfdmpiee of syelalkpnd gwupninglyds c-bexenyl-, c-

?kmgmMgna§§¢&§ to an al kyl group, preferably including
roml to 8 carbon atons, of a straight, branched, or

dO@I9 ¢ confikpsy at aloxyl ofers tocanrabish altoummretftrelvlg afcluding from 1 to 8

%Bltb@ﬁ %g‘ht &4 sprglgﬁtaf)li%ﬂ%hegcgr léﬁg% rcgnft La 1 %6 ?@ggg%guon thereof,
mﬁ“ad'heatw the parblﬂ)sgtuqturp thopuphyen ,oxygen mf €, rlbe(group alkyl-O-). Examples
11¥cﬁu(% me%)(}lx M‘noxy-c r%llac?xr}]/?x olpPo)I() Xy— acr;/glopropyloxy- cyclohexyloxy- and the
like. Lower-alkoxy refers to alkoxy groups containing one to four carbons.

[0020] Acyl refers to groups of from 1 to 8 carbon atoms of a straight, branched, or

cyclic configuration or a combination thereof, attached to the parent structure through a



i ke. Lower-al koxy refers to al koxy groups contai ni ng
one to four carbons. [0020] Acyl refers to groups of

wo e@niol28t® 8 carbon atons of a straight, brancherySmo3/031413
cyclic configuration or a conbination thereof,

ttached to th t stryct h
R ERMCN AT LR R A

PRI TGHERS nfBRY cdon$ B tHE Adye fbsidlic MBPHE ﬂéf)l@&eﬂd)y o@fi€kn, nitrogen (e.g.,
aliphatic or aromatic. One or nore carbons in the

cehyixamiso), o sulfr ps loag psche BAIBPT] @gﬁacawgéﬁ thefjageptigaygins at the
f L oi:nt
sy, ERBRTRIE R berdthl, frorfimyl Hthuiyl B P

Exalyphrhmylﬂbémﬁlexmtbbyyl motpkalmylchrbonyhyrapg itherike- Lower—aéyl refers
I sobut | -, .oxalyl-,. t- butoxycarbonyl -
@@ﬁ%ﬂ%&%ﬂﬂ’ﬁ?l‘)& WJ?‘ﬂﬁSﬁ%OPﬁA carbonyl, and the Iike.

1002Hr - acy|Aminbe&srs td e afyih AL URE t€ 8 Tsabshitutgl am’ﬁ@o ’(Iefers to the
four carbons. [0021] Amino refers to the group -

grRep thERor VRYR Mhergeadh Raisiipsrendgntlyssleptgd fram theggfe&ub anpmfeﬂy
r Silifiedasshifdca¥bnyl-,

Pl SO, ot LR B aplesd i

sptivsslist sutbsnlutadl klwkwptlolpﬁllly@n@tlwedsm@sqarxlu péf@na y Substltuted

@eg%rgcgy% i §7c U?Jlg?)iyfs rfyon pal %1} a a?lﬁf‘ f&l %(? 9111%(1?’1 e }g , diethylamino,
I ?Ishl&‘c?ﬂy&dnm%] Sﬁr@ﬂmxy;blyfonamﬁﬁ y Substlaﬂtdd@mygmmblgdl?slthq groups —
S ul. Tan sSulrin , € , | et am no,
MBH RbsluNPo(ﬁ‘Q?RaP ﬁﬁnﬁg‘ggﬁgné \é‘?fl sul ?onam no. Y
Substpduhe gptﬁﬁﬂa %qu'bﬂﬁhtb'&j €5.Cl RRyIg AP SeteroNRCEANA-C,-C, alkyl-, or

NRcCO2Ra, and R, where Ra is an optionally
Betbrotiyk-Gt-Eelakkyl- GO kyl -, aryl-, heteroaryl -

z;\r/y: -SQ?_}S B Xlllall stltu Q! r(?gaaq% %{I’ %te?(!a@il arygb?@Qalkyl_ or

or o stitut al Kyl -,
hﬁér@ﬁ@BCy-Cz;alkyngiouﬁZ]&nM al kyl -, or heteroaryl C 1 C4

al kyl - hydrogen or Cl1-C4 al kyl -; and
wher e e &8 ﬂ:éﬁe)?l hb%‘gltut ed Rb group is
Lhee Q@&pﬁiﬁbhﬂly%ﬁ%ﬁhﬁéd R"'fr&ﬁ) i9 Indptasdntly uh&Bstwited or RB&ituted with

or nore substituents independently sel ected fr%m Cl- ?4
ahdksr more gylstituentp dependenly select%ir fjqud E1-Cealiyk ka;;yl eteroary

gﬁ%&-ﬁ-’%‘%‘ ?%S&er ﬁ% @-d(yaJll%d f @}C@%‘alm L(B(Yll-cdjrlkyg:xlﬁ_ i

al kyl -
haCofl WidyIphdugl, eged, allqu@H *‘NBI:’%Q; hal@lk}(l;mamgklyl ONH2YHy,

Q:(@‘lal& I\?i{%il}ﬂ()(:% a @Dglk)}ﬁhﬁ/ gh%&l C%H @ikyl ),

anta . pmemyc )-C, ﬂ&ﬁpt&nylnl-NH@l-@)Mk}(l;ﬂﬁnﬁ) cganbsiiird,utxe ids a

;ﬁ%ﬁ%@%‘#&’é@% )CozH &@%\éxogéﬂk 1%@(01- @%&—c%myl),

G)-phryy) NH
alkl)(}gl) Ik )C—?? W é nyl )
QY Q1A CEOK 1 -Ca alkyl) -N(C1 4 alkyl)C(O)(phenyl) -C( )Cl-C4 alkyl,

-C(0)C;-C,4 phenyl, -C(0)C;-Cs haloalkyl, -OC(O)C;-Cy alkyl, -SO4(C;-Cs alkyl), -
SO,(phenyl), -SO,(C;-C4 haloalkyl), -SO,NH,, -SO.NH(C1-C4 alkyl), -SO,NH(phenyl), -
NHSO,(C;-C4 alkyl), -NHSO,(phenyl), and -NHSO(C;-C4 haloalkyl).

[0022] Antimitotic refers to a drug for inhibiting or preventing mitosis, for example,
by causing metaphase arrest. Some antitumour drugs block proliferation and are considered

antimitotics.



-C(O C1-A4 phenyl, -C(OCl-C4 hal oal kyl, -OC(O) Cl-C4
al kyl, -S@2(CL-A4 al kyl), - SQ2(phenyl), -S02(Cl-C4
whadoaabisyd ), - SO2NH2, - SOZNH( Cl-C4 al kyl), PCT/US2003/031413
- S2NH(phenyl), - NHSQ2(CL-C4 al kyl), -NHSQ2(phenyl ),
and - NHSQ2( C1- C4 hal oal kyl ). [0022] Ant| mtotic refers
0823 dr ug Aprskand hstesoaryhgease Sppéér@fwm Rigd AomsdiF 8 hetegparomatic
t Il -
AT £ RR R RGBT RO VR 5-or
Hhtnembered aromati@onetep@uhidig 284 8ysRAT¢WSA0AS) 0814 (@ more)

I .
g S A T T i
feietioathefthardneRio etk By&&inycon%h@ﬁ) adl-# (@md¢) Hefer@tonss;, a

bi cyclic nb d aronatic or hete aroma
Wﬁﬁ?ﬁtlﬁ%ﬁﬂﬁﬁtﬁ‘{ﬁ‘i‘?“&%ﬂﬁ‘s@rﬁ fife et s bt ST Fnes
ﬁqeﬁ@@%tg X)ﬁéﬂ&l- 8861 Sitddnf P iPalin]-, 28 f1SoreY] add thei5CCIOL C
wbere aromatic or heteroaronmatic ri q
my@b@ﬁd dOmets hﬁtﬁgcwhwngmph(d@fe grogazplet-epssidinglrsindolyl-, thienyl-,

&%?pgfl:@g}{ﬂéﬁ% ?& lfﬁéﬁ dazt l—ocﬁuléhn?;h eiscﬁlﬁﬂlgﬁﬁ}}lc

ocyc icri I NC
phisonalinyl-, &mhtdh'lw/ll-— yrazm@é—ngehazolyl@,nd pyrazqyjyla, and
ar anne

I
I{)Q?‘glﬁ ggzc ﬁﬂ'@ Yﬁ r{afgrs tﬂgﬁﬂgige mgelglgh an arWId’&%‘P’ N | attached to the parent

RMfctuské id lan alk%rﬂéﬂhl)é Exathpleeylude benbyan mwﬂ@nwhylymyl-
t hi azol ylI - benzi mi dazol y qui,

pleslaliviang hpilike. Hétﬁrf’myﬁlgvl figfers to ?bSPF‘fiFﬁ I&.Ww&oa Belfosryt moiety is
b %cﬂgd B¥le pardn€if L%aﬁ)é Yih aR ngyll%(srldﬁéo EXhmpled AR fufheintenly-,

ers to a residue In an aryl noiety is
pyridugiheethyle, pyHemidiaylemtt anci;thp dnlw ure via an al kyl

@25}13' Vi n%rarﬁpox&hrghnctlg de%rg%g-?f?rﬁlkyl @Ergﬁr[}yiléteroaralkoxy- refers to

LhPpRhdetbaralk @l Sir$lok P réfefsas ihd geoupR-Oafryi; hlcyloxy- refers to the
heteroaryl noiety is attached to uctu

t
\%TO&P ak- %V'kweﬂ*rre@iym refsgiR e OY R Ba@%w By ﬂwfyﬁ*xy-
025 ﬂﬂ{?{éﬁ&wlhﬂero@ A éj'aﬁ‘éﬂ(ﬁl hé‘tlero@t'aﬂ(gf- I'@yl'— |a5ﬁ heterocyclyl-, or

erstot e grou aral kyl
Setaopiyt Isyaftadhed @rtbapaerk @tstly:turp éﬁ@}gb ap @xyaeh)e gr ou p
tero Ik a 0 OdiE 9roup
[@)ng ; a(;%y %X(alkyl Ire &r t)é){ eogrr (ﬁ? é’? gup 0- acyl -
hed2&} oar yl Amynocﬁﬂfoaylsrefefs to ke ggcrupuciOI\m "Re twdeear yI and
heterogyclylo -0-het eroc

] gr%pwtlonalc;{g{llg#%gédgqh& allg/rl X - heteé%aﬁl al)X ?ﬂ )64 alkyl-, or
ﬁ{%%@@waanwl_%youﬁhﬁﬁer oaryl is attached to t he

parent structuré through an oxygen). [0026]
Car boRythWHOgerr@fCer@ allgl-t#nd group -al kyl - COOH. [ 0027]

e e R L
h&lﬁsﬂﬁm@irwﬂth onean yoréhb@iuakskiydependently $ebscted damyC-Cl allcd-, aryl-,
%ete}/omyl- aryPBl-CL; Qﬁjcyl heteroaryl-C-Cy alkyl-, C;-C4 haloalkyl-, -OC-C; alkyl-,
-0OC;-C4 alkylphenyl, -C;-C4 alkyl-OH, -OC;-C, haloalkyl, halogen, -OH, -NH,

-C1-C4 alkyl-NHa, -N(C;-C4 alkyl)(C;-Cs alkyl), -NH(C1-C4 alkyl),

-N(C;-Cy alkyl)(C;-Cy4 alkylphenyl), -NH(C;-Cy alkylphenyl), cyano, nitro, oxo (as a
substitutent for heteroaryl), -CO,H, -C(0)OC;-C; alkyl, -CON(C;-C; alkyl)(C;-C4 alkyl),
-CONH(C;-C4 alkyl), -CONH,, -NHC(0)(C,-C4 alkyl), -NHC(O)(phenyl),



R is hydrogen or Cl1-C4 al kyl-; and where each
optionally substituted Rb group is independently

wo g3t ut ed or substituted with one or norBECT/US2003/031413
substituents independently selected from Cl-C4 al kyl -

%ﬁé%%@%@&%ﬂw I%Ecﬁleﬁlpéd()%w -C(O&Ic@{kyl
@(5)@1@4 pheﬂﬁlt%)cﬁldiaﬂa%ﬁmw l()c(o()‘d;1 @famylk;gbz@—LQ 20Gh; C4

hal kyl
S(Sz((l?@zpn aom pe@o@aylhrwl\f)flz, -sgp.w@@clc% agpﬂ),,rs)ozNH(phenyD
(Gt {(?M M%Z%e@}h)ké(ﬂcpw % 1-C4Wfo§ﬂ(y6MAmmocarbonyl is

cyano, nltro (0) 46 substi t ut ent
ﬂheant haaneludmcrayba)noykﬂ@@bt—alkﬂ@@))ﬁmsdcheralvlegnbamos@ﬂnb@ylomamoyl-

al 4. al H(CL-C4 al kyl), - CON2,
Rlﬁéﬁ)é %t‘,‘l cgha ‘B?ﬁy%?dthe O (phenyl), 9 WD
081/ 032841h1b¥eh/ob/BR0 0E0 3d Adadine,-dN(drihe,Bdomine or iodine. Fluorine,

gl&fr(%e@% &ﬁ@% pl%lfel;@%lg)tl}f{\lo&il qic.’4 ﬂwl@i )8(%%3% gig. re 1y 1Le)r to aryl and

Qﬁ%l%gllﬁslgﬁlﬁd w%@h@%n@%&l %#géﬁot};l ?f[(}l??%elgikh&é’ BbkYd 3, respectively), but

n@@RMsKacy- ;(pﬂulalmyy?qf the salgwﬂpgqgh’@m,ﬁ yhlom-}qﬂm]qk@myl@wnhm the

%h?gg?mhlg& Cﬁ(phenyl) and -NHSOQ2(Cl -C4 haloalkyl)
nocar meant to include carbannyl

[ooR®r - al k)l[etﬂ&bjzlﬂmmyﬁlans a @emlyym atyhresighe jn which one to four of the

hen . car ba t b

Forla 60351 B ISt SR PO D e g AU paambIs of
EEBEYCRE thab EOIWiftEn D6 séopdbiithe ifveit@niift@ude 2etldayilNEnidar@linyl-,
brom'ne are preferred. D haloary]| - dlhaloalkyl
pytfhidinybr parazebyd, pyreshdr, indelyky wm%lwa.if , iggqeipeliayibst i t ut ed
Yé{'ngl@éﬂ&?o gﬁ‘lghl%n an‘r@g)Rllr%lglal Beki’od‘m‘xalt&@l 98&8@10)@] %o?nmc%lly Rferred to

Sp ect’lve necessari | Yy | ur al Ity
af mtthglemeaimyp’@h}dge’vhen tommgrmg - Ialsmbscu@ntb |temz@lmh,en9rph¢lmy

%%ﬂg’? apyéf;ig}yi—a g%iaglfg)(ld Ig?p%{l rlmE(Q ?ﬁ mthe}ﬁﬁf ef{l%%%{lc lcﬁd}zolyl-

b24261il-, ts6LazoBRL dioxdyl- Stemparaﬁmybmdahmmee Fdlatetamocytigh refers to
as_oxygen, nitrogen f ul fur. | es of
A BitOERTGRIEAnE eFrorsste R GPeegastep eteroaryl-, which is a

LansEne h&@robft@l“ %(a%fets 'o?l 'N]B{éterocycm fgiadsl 1ﬁ6h|,1d'e,azet1d1nyl- 4-
pyrrol i diny yrazolyl-, pyrrolyl-, indol %

qerpiolinyly |4-th101n§m@ghm@-| il pypreridinyl-, 1-pyrrolidinyl-, 3 1azohdmyl- piperazinyl
%ﬁ"& 4 gﬂ;X gf g!h%?&l% [b%n Y !Exa y@@é“&foiu%tﬁ‘ﬁﬁ% ﬁet?rocycl 1 1nclude

enz oen dIOX conmonly referr as
naﬁétyjleqﬁpbrmm{b hﬁh@/—benzylahpnpemxhxrxl{ ring as a

i tuen fetrazo pholinyl-,. . thiazqglyl-, ..
E@%ﬁil nyl z&)leﬁymg%%[h atmh Fﬁ aﬁngrgro&llp ﬁ’{/ %/tpl’n tm} I'\)Ylil%ﬂ Ud‘llg%liélbﬁz I:eactlon
OIS - cleak &l FridMithe starﬁﬁg’lﬁl@ﬂeﬁlitl thus S$@sMg exdtion at a specified site.
|soxazolyl , di oxanyl -, tetrahydrofuranyl and the
[Suitable exqmiples o @)@p &ropps urdesp atherwiss specified dre halogen atoms mesyloxy, p-

t&%g&%ﬁ; LA g 1helosl oousd €. The term heterocyclyl
enconpass gt%%oaraﬁ §%ﬁ %% is a subset of
mmﬁé]ocycl9bhmuEmamphmmﬂbﬂWMMh@¥ém@u@@qwmﬂy@§deé§wmﬂOr

i nclude azetid
circumstance may or i 9’ not’ occAl'Jr and that the description includes instances where said

event or circumstances occurs and instances in which it does not. For example, “optionally
substituted alkyl” includes “alkyl” and “substituted alkyl” as defined herein. It will be

understood by those skilled in the art with respect to any group containing one or more

10



nmor phol i nyl -, 4-thionorpholinyl-, 1-piperidinyl-
1-pyrrolidinyl-, 3-thiazolidinyl-, piperazinyl and

wd203/0328d0 hydr obenzoxazi nyl ). Exanpl es of subspcT/usmd3/o31413
het erocyclyl include 4-nethyl-I- plpera2|nyl and

4-benzyl -1 - pi peri di nyl - A leavin

HPFIE th yUKr BRNPS 81 et i ifachce 4y deetpfgh o Subsitution
Fa8aGt tHaPare SEASIY iRPBetical BB synkiRMAINofaEbienid/or inherently
material, thus pronoting reaction at a specified site.

Wgiablabl e exanpl es of such groups unl ess otherw se

RS STESBAASHAR, STl BN B copgn

@ﬁtltﬁtﬁd&{l eQ r-oqmbsmnmﬂ bikylyedne stitebte Slubﬂltlﬂexbdbmu@mbdpyis

p R AR Rl o e SRS

RYRds g&bups ls&cq‘atam(anmcmmwna réidhes HSAIRAC&Berk Sucwas ch
it does not. For exa ‘optionally. substituted

Rlyeyhylenpeiealad -O&fHel zOhﬁHSa st i’ e {ngepfiapput 25, preforably
Q:E)B {'gg alﬁﬁ L) J‘preije‘}atbfﬁ\/I ab{)]utheS AARE S1HR0R stdstifRRSHcoxy group is

e art respect to any group
kr;colntwalhoxygoroﬁéfbﬁCHm%L Woery\@ivo0negl 284@ut 1-10, preferably about 1-4.

fi634jUS2002 R3fetEA. RUDSLLY HENER S o RUERAQLOUDT AR, aryt-

inten ce’ any su
Sldaterdaul | I\Aﬂlﬁrelrp@ietoe e (wp &t abdOEs, $te&’rakdﬁhﬂ) L a‘bnmﬁahj(dm@n atoms
and/ or synthetically non- feasi bl e and/or in ol Y
mnsapémbcéby § 903 erGinslspantenty gelagtdbiym ithef gaeup: OXy

AR Capu B R BRI il é#%&%%ﬁ‘?’?%‘ g ffaridine

#héemong bOmPreiof the ‘goaliyiaé ky&btggenmre réplaCaptition &iwley-alkyl group,

substituted al kyl ene thIO I St @ QX c
h’ R ke @gan@f%eys@&c oo éﬁiﬁ@?@ HEBCONR'R,
YW °CO &“C!NR“@@WW SUOIR AT ONIORY, eNRWt@Rl‘e BORYLSOR?,

and -gXC}Q ) CH3, wheré x is an integer of about
Qﬂzmﬂibnemb@ﬁbSQﬂiabout 2-10, and nore preferably

o T A LA it .

bﬂmﬁg@ﬂymmlebﬂMﬂ grodd), preferably about 1-4. [0033]
Substj t

d- al kyl-, aryl - n et er | - .ref
resp e%t I &-gq)ry)pflgnailp' RYA Stltu¥e§ 1Cs En?i‘ylﬁg?@‘)&&‘/r‘y Fryg-;; sCapipl- or
REEoRH1-ORES alkiiP glofip;about 5, preferably up to about 3)
hydrogen atons "are replaced by a substituent

i ndepRnidérdrpgenss Ce€tedyFr om t he group: -W -OR
m%xi?efa &)Mfy)s%sugﬁ ng gr&tap% KA gl%lug Mn&i‘bendenﬂy unsubstituted or

|ox uani dine wherein -
suitetlmtednmﬂeon@for trloee sgbﬂmedtsn@ehwpm@aqbctad &omdpody!-, aryl-,

ﬁn?t%ﬁlgare}lfl-l %l-é | % ete u%’é\ﬁﬂ g@?ﬁcé%qg%%yé@ﬁ; alkyl-,
Q@FURQBSHPMWNRCQ@BBHWP ORC O3 Ray, hatodlRGONHRigen, -OBCNRID,
_.@C%E%?ﬁwz, KR i 58, S Rhie, S SRPRe.  and

-N(C-Cy4 alkyl)(C;-C, alkylphenyl), -NH(C;-Cy4 alkylphenyl), cyano, nitro, oxo (as a
substitutent for heteroaryl), -CO,H, -C(O)OC;-C; alkyl-, -CON(C;-C4 alkyl)(C,-C4 alkyl),
-CONH(C;-C4 alkyl), -CONHj, -NHC(O)(C:-C, alkyl), -NHC(O)(phenyl),

-N(C;-Cy4 alkyl)C(O)(C;-C4 alkyl), -N(C;-C4 alkyl)C(O)(phenyl), -C(0)C,-C4 alkyl-,

11



where Ra is an optionally substituted Cl-C6 al kyl -,
aryl-, heteroaryl-, aryl-Cl-C4 alkyl-, or
whedoeosmuy| - CL- C4 al kyl - group, Rb is H or optPonakiogs3/031413
substltuted Cl-C6 al kyl-, aryl-, heteroaryl -
-Cl- 4 al kyl het roar C al 0
W@@eng@r)%@ sloadio roc(ﬁlﬁef%@gg%}chg%ﬁﬁ o 'élkﬁ}
§®}e§ﬁeh Y186, (BRCI A, Ob(ﬁimgt ) r-@%H@CIL@%W%}NH(phenyI) -
u

unsubstituted or substit one or

ﬁHSl@t(ﬁh@eﬂﬂigl); DS (et} gﬁldsélP@élz@d G4r®¥?ﬂ’@ﬂ)d¥l th¢ ggmpounds of
| [11 T »
B D EHRE0. p PIGE I Btk e et

ﬂk&dyﬂe—groups @E&Je(dﬁe at lhyﬂemh;e'malbeut 3; Eiticarkyl I parb@Hytoms are replaced

4 hal. . -C1-
R TPty S E0 i N Sy P “Cl s o4
kaql ) s m&&nﬁ/}efaﬂs k& ik et dups: C4- (abﬁ«mhmmmmhﬁmd a1, C3~(E3stionally
al kyl phen ano, nitro, oxo (as subst i E(Nent

bl et i/)aTSqup ionalpstituieg byteseiry&z@% Mptlonal k’@iu eh
w}gy 1-C4 al kyl), -CONH(C1-C4 al kyl),

Cl-C4 alkyl), -NHC(O) (phenyl), -N Cl C4
[ORS] ) C( O) $10¥ingaeisiy th, groupg: c_‘s(@4Ha+S|(@Moptizqr@)ly pirbstiptefl alkyl),

%0@%@7 %tﬁd aryé% 8}’@1@) ona ?/Jlst?t}negl &?taogﬂ)cf(O) (optionally

hvk@ateld YibterocyBEY; @) CH(OA (optibually subsﬁiﬂ%ﬁ@ftmﬁ&} al kyl),

S02( ph |
[(@é]%H(e 2;{ Ogylgéq(eljs to t h al Oal ;S)TI—; -S(1 %&g@@&i Sl{l%tltuted alkyl),
b%l ()éytlona{\ﬂ%lﬁﬁ&irb)ﬂ/l?: F(op{}“ﬁ@ﬁ? Gpbtitattd |1*1§de #{f)}’ .
re

compounds of where T and
SﬂI@s)f(lopmmHy atbktycu@d\ d;etenohs@lxl)arm)s@mqmtlmt@ému@d glkoxy),

[asgég){ ospél%gallg l:o<s§é1u E»g)b P §gd% g(ho%ogaﬁ 85 stlrf[ﬁ’édene@elxjcpaﬂé}gxyg,y

are replace

%(O@}(@bﬁafaﬂmubﬁt(ﬁ(iﬁé heterotyoyylso);eat eﬁisz)F(«)mlcﬁl,allj\lsubBtlt&ed amino).
such

bqﬂaa]ps %WFW‘I‘IF O%gélgl??zll}{ géé%%ﬁ?(g oie salts glatt rgteain the
brotdeRial efRRBYdnYss of Hﬁfﬁteb tothpinabid that arSndt Qﬂﬂdgﬂdﬂtﬂif idesirable or
substituted heteroaryl), and_ -S-(optiona

sugyaeble for pharmaesuiipad sies fapmypd wpbes@} ks pexd; qﬁwsef wddpcdudes,
gﬁéﬁ‘l e%HQasﬂg (1@%9))1’6 I21.|(;1d a 15?% {APhAOnR A&ﬂxtﬁ)ﬂl%%s' Pd@hceutically

i ona substituted aryl),
a&(e@)ab(ecmid adititiony/sadts rsliide thoselddrved frolamydrgqmc acids such as

eyl R e 1R oo ot sk Y e e
%ﬁc{) @1t6§t de?v%d"i@clng bYARIS Zamd&LﬁR s ddetic H4d) Ploplcdfetdcian glytolic a(:ld
supstitutea a

. =S t | t
ST T T
cr%(épgc)ig GERLIORRA LivinamPatill tineli Rl ¥ ads¥ikonic acid, ethanesulfonic

optionally substituted alkoxy)
a@@Qﬁ)ol@pcautfmab ksid,ssalieytip aeid eafl the likoxy)

[iﬁf?:%f) ( opf'ha%?n%lcélxlcﬁhl}bg’éceﬁﬁ{)l%%a?eezld%llit%%rs\ﬂtg ﬁ%?ude those derived from
inorganic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium, iron,
zine, copper, manganese, aluminum salts and the like. Particular embodiments are the
ammonium, potassium, sodium, calcium, and magnesium salts. Base addition salts also
include those derived from pharmaceutically acceptable organic non-toxic bases, including

salts of primary, secondary, and tertiary amines, substituted amines including naturally
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-S(02)-(optionally substituted heterocyclyl oxy); and

-S(02)-(optionally substituted am no). [0037]
w@b@nosaseut i cal |y acceptable salts refers to tPOBES2003/031413

salts that retain the biological effectiveness of the

free conpound and that are not biologically .

FhFEEE ﬁl&)atﬂ@teg @mlmafmlgesfaaé bp¥a %C@ﬁ?%ea%ﬁmsu%? as

SR nhd, RridetlhhAB] BetRALHInG) riBF8mindeiplopPhM R Sand

pharraceutically acceptable acid addition salts and

dshenelapditi t i on salts. Pharmaceutically acceptable acid

i.tion . i . i b ey s .
20 kS T BORGRTHR i
Suthbsis, ii e. agrowh thatistlettivebdilabks pivos phoe 'reacta/_cisiﬂesaim d ntufttéfunctional
clé)lggi%in&d %12;? Hltap zgf?fk%mq G i’e\égtg)élrcrar? Q%(?{r,%%ln Iug seiegcl%igesiy grg %r?oﬁl?e? gnprotected
R&tRe sixaldistetpatdhe graledad rédilg be ralooad aftehthie delecive edantian is
acid, fumaric acid, tartaric acjd,, _citric a

waFIr A dgely BRI e dhgloah fo xgomale. It £, Greene and P
LD RRES P%Jtef&ﬂb&g?o%béim SRSt RNT Hird G, Tohn Wiley & Sons, New
|

p-toluenesulfonic acid, salicylic acid and the |ike.
Y o3 8999 Hvetticheis éngpiporatddyhereirclspetetinge ivdtsentgeti foberasale: 3
I ncl ude .t ho rived f i RO ' : .
o ORE B B St SR 408 BRRE rBindRompound i
PRGORS iitha hydoRy profcting growp dekewism nganesel, otlsr trattivergroups may
salts and the |ike. Particular enbodinents are the
HAHBHY BERTOBEFSssi um  sodi um cal cium and magnesi um

his- BasRvaddiefer0D tifalolnodl dSBrmdds theigtetddsiobeolveaicthnd a

rom phar maceutically acceptabl e organi c non-toxic
tragpesnd pHcdraglad @r salid] 1@rgofo§u1,§q;tqlq@|l\5a:ces §bthg ﬁqu%ppdsa@fdhe Formula I

D

[oeLl r i ng Maysifiteuwbagoant destibaihetdiccoatiimes oanraagngetric

i on exchange. resins, suc S __isopr | a
TSRS LA BT GRS, P o )
tHuk PIvE B¢ RhARIonRRAdiastébanah,aRd Bfer dde3IneHE Girae thabgay be

roup has the nmeani ng conventionally associated with |
Hefirie, in fagmn p@absglyﬁtsﬁé@p]gqmlﬁt_rye as @{)-gqrd§b. { hgpresent invention is meant

tﬁkaﬁ{gé MElh E&sgﬂ%sls%s, Yo oG adeRAS ke bR Purd forms and
nul t al d I

uncti o conpound such that a chem ca ) _

ireokiliot nuiaturdse Optically @ckiveuR)-giedl €Dt isomery maki baprspared using chiral
unprotected, reactjiv ' .
O
destpb&lt iRreifcondiin elefinio loybloioads omngheay ceigrs oBgeemetric asymmetry, and
di scl osed,, for exanple, in. T.H G eene .and,P. .
WS PP BB o BB enceh ek (s oSy AL Lot ecometre
EirelsOMikeh@RNalWohiiBMrede RS andY6Mtiond® iskmért AR so itBhdRD td Be
i ncorporated herein by reference in its entirety. For
ancudele, a hydroxy protected formis where at | east

f the i) EEHhay 0L BsoRRUIRY it dds known t
E‘E@?Ect ed \\ymﬂglﬂaegﬁ%{?g%olgy%grsg% ect ?ﬁr}gy %rloip. L|9kevvi se,{nown °
alndse ad]ainid thet dnig for exmule befognaiopf diasteregisorndrizrshlys dygomplexes

F\)nfhcl)ctherg'cgy"a'bcéi separated, for example, by crystallization; via formation of diastereoisomeric
derivatives which may be separated, for example, by crystallization, gas-liquid or liquid
chromatography; selective reaction of one enantiomer with an enantiomer-specific reagent,

for example enzymatic oxidation or reduction, followed by separation of the modified and
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[0040] Sol vate refers to the conpound formed by the
interaction of a solvent and a conpound of Fornula I

w@eroog@aBis4d her eof . Suitabl e sol vates of the conmpoUmsm0®631413
the Formula | or a salt t hereof are pharnaceutically

accep: | e solvates i n dr at es 004

SO SRS SIS act erbB i oL b rorment, for

%ﬁéﬁﬁﬁl@bﬁ b Ghird} 8MpBFt SsutiPashilida REthGARAN Hif Ina Br Rah@hesence of a
R2, are attached where R2 differs from R2

nmay
tchisd sgivert. it walbbe appessintedithishere the %W@reééfﬁ@ﬁ@r isga@verted into
r ]ga%
%é!rﬁﬁér cg%lﬁfcgpég]ﬁ{é{@ dél? gfr' @é g%g{%ﬁst P ul%@ zi%éﬁéédnd%?g b Burther step
Tuinaey tprrwand toi libesatd the desirsd cmammertccfomn cAllmtmatHblly &pa@ﬁc enantiomer
aceni
%ysog gme[g}es&igg %/Plr%e%réc sgntrﬁgsm UsIne Op 1<éaiﬁé/ aﬁ];ilggtrae*gggts substrates,
@aﬁaly@ta o} yoiemts], ¥ieby(dMhvertaiptbne Shantibmen® tise dligy b asypingsies ed
u5|§g chiral synthons or chiral reagents, or resolved
RPHEREER%ent i onal t echni ques. \Wien the conpounds
descri bed herein contain ol efinic double bonds or
other centers of geonetric asymmetry, and unless
Spaepdunds obthis&reentInventions i nt ended that the conpounds
[H&%Srje bOIl“F &e&ﬂgmgengig fgetﬂlre!:tg toI SHAE 5§novL“l| &ﬁ‘iﬁ'o&rﬁi's, tﬁlltl can be
autoneric and ro ational 1soners are al'so
i detceibekbab I,m4-bleazolel=ﬁ:bnmdbdvat{v6@dﬁ} arV\llrﬂmbmbeﬁ)floedol thbre nRotic

nd S-isonets.my. be resol t.hods known t

iﬁ%‘é‘s sEY F‘E‘ébdt“?gﬁg‘ﬁ‘?’f@ Kipepins, 8? n°2§§ﬁ%§f‘%‘*sw §- %r‘i’i%PFP%k‘B“fsms)
GbasHi ©mBDi AT bl Rilad pldlifer@lonGOARbENIBSed. VWhﬂ@nd’{%terﬁl‘ihg to be bound
separated, for exanple, by crystallization;

foyramntticary, Ge prpes invesinsapializes ondis finding tbfésoemwb@wnr?éyutotw
gczrée% e gﬁ‘ gaus%:sq{lzbllfc?éﬁ neor n’gt ol%?lélg %ﬁ%nlt fcasgiél?&\sl efrequently resulting
rieaelt ¢yole apfestaneé c@hdmtm mrdmgttmomnénémenmfehe— igpention,i the

S RTE B R P RS h Bl e 1
133006 2HHsh2 SO dpbhNIS2EHIRL B3 IdtbBc kivewim) diSP, @well as modulating
enantioners, or gas- I|ﬂuid or Ii& jd hr omat o gligﬁ
PIERT aTe A RGNt FEESINGSEIERTS %ngr&’H? ¥ it Of HSET (see,

SYRPEtEnt NOUE,B6 B5935 Iwhich & iédrpor@ePRYGH bG thfér@Ace* MEGAKR (R, U.S.
in the presence of a chiral solvent. It w

dinbane No o, 81 424 awhigh isriecorpreateibleirgie By TefRIPRCE)) EFENPrEz, (see, PCT

h h f
SAMMELRRS 0o BIAL IR gl ThLN )00k i Us.
niagenb®or @40, 68ddwhioh Isiiher@iraed lnecinl by rafaehce)) MKILRiI'(EQ‘eL U.S. Patent

rIERg A EptnoRR ey MR e ok ity Ry ekl o

a8 3556 RRgE [Shﬁcor;ﬁdﬂ&téd Keadif By refaica); Kd GeqU. &@atéﬁﬂﬁ@ 6,387,644,
or by converting gne enantioner to the qther

a\g@am@tn.aqoaaorqt?danm PTG, CRbOOMISD. Sl HeeLES Efent No
cﬁr‘és'Sthkﬁ)%?fc]orﬂ_d?ﬁecPﬁe?éiﬁ BY réﬁé?é’rfé@} K%Ba (S BEEPIRRatR No. WO

ass of novel COﬁ'pOUﬂdS
01/965 93, which is incorporated herein by reference); K1p3d (see, U.S. Patent No. 6,492,151,

which is incorporated herein by reference); and RabK6.
[0044] The methods of inhibiting a mitotic kinesin comprise contacting an inhibitor of
the invention with a kinesin, particularly a human kinesin, more particularly, human KSP or

fragments and variants thereof. The inhibition can be of the ATP hydrolysis activity of the
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described as 1,2,4-triazol e-5-one derivatives, that
are inhibitors of one or nore mtotic kinesins. By

WO pdvilodasisng mtoti c ki nesins, but not other ki PEBFURRI03/031413
(e.g., transport kinesins), specific inhibition of
ceIIuIar proliferation is acco i shed., Wiile n

K ¥ lepesimagdics thsanigbigspingly fopptien, P/&l;y Skl(ﬁléhiﬁ rﬂéesrglmtlc spindles are
dl&?ﬁ(ﬁ&{ 'M@loﬁ@gﬂlﬁc@és'lﬁﬁlsalﬁ%etdﬁﬁlpftédnd' ng that perturbation

mtotic Kinesin'function causes malformation or
[6945 unct | a?he pesant ingenition sysividas abibitprsod matati¢e kinesingyintpariigular
e
T e AR e R S e
ﬂi&lﬁféﬂaﬁom rTFhehﬂompblluﬁis,mompbsmoﬂslancémlethxpdsl@ﬁt;rlbpé h@rbi@whladilfﬁpr in their
KSP. In another enb d ment h
SOt e i BAve! (epes phce RRppro Lt
JREH BbérPhsiag) E’é%teﬁbmsf@&rﬂla@flyﬁehﬂ)phﬂ Rmund ﬁ1@d&rdﬂs Mumasdingders and
sel ected fromthe group consi sting of HSET (see, U S
ipfaremetitde. 6, 361, 993, which is incorporated herein by
[{Nﬁiﬁﬁ renc e)Accé\{%glly( & gre it Bventfod-QREs ﬂékheﬂﬁ)dgél% l‘é%ﬁhé compounds
Ich is incorpdrate erein by reference)
fepresentel@®Y Fofoldh I:cat i on No. WO 99/ 13061 , mhlch i's
i ncorporated herein by reference); Kif4 (see, US.
Pat ent No. 6,440,684, which is incorporated herein by
reference); MKLP1 (see, U S. Patent No. 6,448, 025,
which is incorporated hgrein by reference); Kifl 5
(see, U. S. Patent No. , 355,466, which is
i ncor porated herein by eference) Kid (see, U S
Pat ent No. 6, 38EQ644 ch ig,incorporated herein by
reference); Mpl, rp, 5§S. Pat ent No.
6, 461, 855, which is ibcorp ratedjh i n| by reference);
Ki p3a (see, PCT Publi ¢iaH : 01/06593, which is
i ncorporated herein by referente); Xip3d (rge, U S
Patent No. 6,492,151, which is incorporated herein by
reference); and RabK6. [0044] The net hods of
inhibiting a mtotic kinesig,g@apri se contacting an
i nhibitor of the invention with a kinesin,
particularly a human kinesin, nore particularly, human
KSP or fragnments and variants thereof. The inhibition
&4F°We of the ATP hydrolysis activity of the 14 WO
2004/ 032840 PCT/ US2003/ 031413 KSP ki nesin and/or the
mtotic spindle formation activity, such that the
mtotic spindles are disrupted. Meiotic spindles may
al so_pengirssb plaesbndéd ?‘ﬁ@@va{m@ beidesr@Btiodally aubktitated lower alkylene
provi des inhibitors of mtotic kinesins,
KSP aRdiseheses fram ydrogerm apticoplly substitiied alkyle %}?é%‘%y W Sttt ary,
%E&&%ﬁﬁ ﬁs@tﬁl%g %faﬂ&? %8%&11% Qlﬁylsﬂltute@ ﬁl@tlellofa@[ ahd SftiondIREsubstituted
conpou , conp05|t| met hods descri bed herein
tetarodiafldygr in their selectivity and are used to treat

di 4
T R e e

Ryfeatly @lﬂi@ﬁtutdd lﬁmll,m@tldﬁﬁl@ sustistedfaratigd| optomstly dersttugaddheteroaryl,

inflammat i
and optlonally substltuted heteroaralkyl; or R, and Ry taken together form an optionally

ng, %ut not limited to

substituted 3- to 7-membered ring;
R; is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted
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[ 00461 Accordingly, the present invention relates to
nmet hods enpl oyi ng conpounds represented by Fornmula I:
WO200R432846 N NRI R2 RS RT T T' R3 Formula | mMPUSI003/031413
T and T' are independently a coval ent bond or
optional |y substit u%?@ l,ower al kylene; Rl is chosen
P

Weé?ﬁrﬂbﬂr@%@?'&oﬂdi Ry substituted al kyl ,
opt i qyai inMe;%H&%ﬂ}'t:hgs%{jfr@rﬁYl dro@t bﬁfbﬁhli}ysuﬁéimﬁd ﬁlldflleéiarboxyalkyl

aral kyl, optiona substituted heteroa
apinparhehnyly optionelly wbstiseied aek eptivaniy W%stlfutpéaraml protiongite

suB%%Etg? g%&é&r&lllip ?ﬁtﬁ)‘ﬁaly s%m:tn t?& R&&! E?{c&ﬁ) Eﬂ ecgn"ﬁt)he}f v substituted

I Ona It ut

lespdroaapial | y subst ituted aral kyI optional ly subst ituted
het er par

optionall I tu hetero
or - Aok PR RERe Rt RET A S5 SRERRGY Aotiuted ay
c%iﬂib)ﬁillyt subgfutet arhi@yl/-opRoHaEY ebstifuitd hefdatatkyt-hagieiptidmatign
%i(?dro gen, optionally substituted alkyl-, optionally
Bégpied heter@o¥elX: O~ opti onal |y substituted aral kyl -

opti le e biwitieR, Bet B ARk I
onbstl ?ﬂ Ot eﬁﬁH%é%t@ooﬁ%%sm P én/tf)Js,Wczhg%lst/ 3&%‘“’ form an

Mtoealbfaﬂuhd;tkgtbd 5-to Qj@-@embgr,ed afipgesEayanipes hetermgycjes which optionally
fé’lg(g}gg ) ea? Tl (Xaf:%oh oear&dltl gﬂ%}éﬁ%}ﬁ%&% nSelegt% 'frgﬁle)}ll ld and S in the

car oxy am nocar bonyl’,

m@rb@mmrln}g subst ituted ar yl, optionally substituted
ar al kyl

Qptional |y, tttd t L kyl
opt 1 oAitgFes ingetiet ipRe avar ge@eﬁ@f SUESHaG o7 Bl rpgmbered
RitBsdn dontaGfing RLr&dyER! Which Eiﬁlohﬁlﬁﬁ&ﬁﬁﬁatfaé’ Béth ByEHoa e Additional

optlonally substituted al Ky 0 tlonaIIy substituted

watoms,@pheist%ﬁpmw Qupad $tm%bet@rf>@>rcm ng;” opti onal | y
substpt 19%:60% %ﬁ{) g%g&% ;%ﬁ.l_)t}onalmbg tk Eirll yptlonally substltuted aryl,

substitu or or en tO et
vptidnalR3substitated halkyl, bptogelly substivited hett:msyl apt@nbkbsumstltuted

el 8ot SR R Ret or ocycl e, whi ch opti onl Iy
I ncor RQiAdheSenf fFodiMhyRIRezeh,ptivealls @ﬁﬁshiuwdaallkyh ebrsmHy autstituted aryl,
cS)I?’cLo?lgltl}? Subfstgtgtg]d l;{”alkg)/i ogtrlloq‘lal?y éurl;stgtuted her:]cgrtog'gl 0 t(l;(lnglly éur‘t])gt.ituted
heteroaralkyl, and R;;-NH-;

R; is chosen from optionally substituted alkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, and optionally substituted heteroaralkyl;

Ry is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionaily substituted heteroaryl, and optionally substituted
heteroaralkyl;

including single stereoisomers and mixtures of stereoisomers;

a pharmaceutically acceptable salt of a compound of Formula I;

a pharmaceutically acceptable solvate of a compound of Formula I;

or a pharmaceutically acceptable solvate of a pharmaceutically acceptable salt of a

compound of Formula L. In a particular embodiment, the stereogenic center to which R; and

Ry are attached is of the R configuration.
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or R5 taken together with R2 forman optionally
substituted 5- to 12-nenbered nitrogen-containing
whedogosasyec! e, which optionally incorporates frpoOT/ORE®03/a31413

two additional heteroatons, selected fromN, 0, and S

in the heterocycle ring; R6 is chosen from hydrogen,

Qﬁﬁﬂgﬁﬁﬂﬁy substituted al kyl, optionally substituted

@04’7‘] . OPtrhoBsthdMindiIFolhih Behndedbityd andafhiberalid the manner (e.g.,

substituted heteroaryl, optionally substituted

ysingekwelN e frgision R7AQnN I%lﬁdlhg‘i’- wr@hpmﬁw)i dgscriherd oy r Bepexample,
.optionally substituted al kyl, optionally

@%géﬁgﬁﬁ?éd aryl, optionally substituted aral kyl,

optionally substituted heteroaryl, optionally

substituted heteroaralkyl, and R1L i-NH; R7 is chosen

fromoptionally substituted yl, optionally

substituted aryl, optionally ubstituted aral kyl,

optionally substituted h oaryl, and optionally

substituted heteroarallyf; |Rll is chosen from

hydrogen, optionally subsgd al kyl, optionally

substituted aryl, optionally Subs ed aral kyl,

optional ly substituted hetergapyt\ @nd optionally

substituted heteroaralkyl; kgl udi ng single

stereoi sonmers and m xtures of stereoisoners; a

pharmaceutically acceptable salt of a conpound of

Formebempound ag@batingoe Suinndal WyeraT aapTairt ebssol, Raisdendyl, R, is

conpound, of Formula 1;.or a pharmaceuticall. . .
BeBLgEBIESel PERREDOR i RSRE i e (RPL REF Dt qtthdiyisdt eptionally
ﬁ%ﬁtuﬁa iRidas PO KRR AF mEMK1Bah Be hamddY-BerBAL-inethyaS -([jZ-methyl-l -(2-
e

odi nent, the stereogenic center to which R2 an

Reolylat, &-diydraeimidizols] -ph-propil] R 4cBldr gy Uis A d ftédngol-3-gnenp
ﬁ@ggQ0328ﬁ9¥g%§!Hé%gg?&gﬁl413 Nonmencl ature [0047] The
und 0 i

S0 rmila t can be named and nunbered in
the manner (e.g., using AutoNomversion 2.1 in
| SI S- DRAW or ChenDraw) descri bed bel ow. For exanpl e,
the conpound: O -N~-NCNi. t he conpound
according to Formula | wherge T T are absent, Rl

is benzyl, R2 is propyl (sy\\ fiically, i -propyl),

eci
R2, is hydrogen; R3 ta%ﬁg_&oggtfﬁg¥?ﬁth R5 is an
[ L iyl

optionally substituted imy ; and R4 is nethyl
can be naned 4-benzy|-2-netﬁ¥J-%i[z-nethyl-l-(z-

NH,

i.e., the compound according to Formula I where T and T* are absent, R; is benzyl, Ry is
propyl (specifically, i -propyl), Ry is hydrogen; Rs is -CORe; Ry is phenyl; Re is p-tolyl; and
Rs is 3-aminopropyl can be named N-(3-amino-propyl)-N-[1-(4-benzyl-5-oxo-1-phenyl-4,5-
dihydro-1H-[1,2,4]triazol-3-yl)-2-methyl-propyl]-4-methyl-benzamide.

Synthetic Reaction Parameters

[0049] The compounds of Formula I can be prepared by following the procedures
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p-tolyl-4, 5 -di hydro-imdazol- 1
-yl)-propyl]-2,4-dihydro-[ 1,2,4]triazol-3 -one.

WO 0483280 kewi se, the conpound: O ~N Ph-N O PCT/UBHB3/031413
i.e., the conpound accordi ng to Fornul al where T and

T are absent, IS benz ropyl
d@?ﬁﬁ@é‘? Wit gfergnce |tO thg BSW!O)I%CIW‘GS P%lo?{y Sr 08 g n, R3is
[D » RAuLRsPpERNLd othitBwhsS, tRe feRhylsolvantd "1na5 okg%mc solvent" or

-am nopropyl can be named N-(3-am no-p a/
"Me[ftlsol(vdntb anaiy4 svenkineit umﬂwconunsom@imwa@ a bgig described in

tr %
o yﬁuilé%n tflet%%\f? [gncludn}gI foi exan%rhe):i Iberllozene toluene, ac%)rrlll%rﬁg,ttftgahydroﬁlran

enzam
(REHE't)J cﬁmeﬁgllf@nﬂmwes("mmﬂp¢hld'rhﬁ>rmanpthylmdschd):frid5mrnuI a |

b 5 g@é%%a%%% %éﬁ% 8‘%}11@%(11 ltdli}lg élg(iﬁllc Elg%;lr a{q ntlei,?s spe\c%)ed to the

Joﬁ{1§'5/ecﬁé: Sl tstigd 18@1@&&&@16n§ﬁh@d@83ebﬁh@ﬂtlolﬁ %5&11 dogdn&Ssdlvents.
specified otherwi se, the terms "sol vent”

[QB@Hm c sobgErnq.8f meaqsr@gfhpg a grapdiht suffmﬁto&cglsyq,%ﬁ%ted function,
4 S8 it difto RNVl 1 L RohGact | on bel ng

conjunction therewmth’[including, for
[8521pl e, [Mregenenk esters biieanenxybhcaidsmidyrbelpegpared by conventional
t et rahydrofu i meth

esferidicgitog ceé}g {ﬂ(r gﬁaénpé%] ’fllggl eatgls (n){aly be glreé)ﬁreg % {re I’Ll)esrequired
SHreixbd ackd WEK the ABHroRad alkanyl, Igdieﬂﬁlyalﬁdbrtabhdlclclokdiﬂlons L1kew1se
Unl ess specified to the  contr, t he sol yvents

mdw@abf W@Ha&ﬁw@ﬁ opIENtinakm gl pERreR e L &g ?tlmldes may
nt by \éﬁgx%a?l actiVQBhbot AR dcRINRh e SppropFRIeniAE Allteghatively,

Icient to achieve a stated function,
elogver-alkml dstei sugh as s meidyl aster p’iath@ prid ples pe enteoyiffnan quiingto provide
000 2]
e PR P Ao £l AR st
@ersaﬁ:&duﬁ Eé&trahbdron Bxtadp) 417&44&7/3 (E¥7pr Santrayyl goupy wmabegfotected as

treatjin ired carboxylic acid th the .
o S S B B oG et in
Gd?ﬂgﬁtfohﬂrb?ece&hl ke WhS@nverdeht HRGoIRY cbeveRm@RabefMeilhsxyNg carboxyl is
conventional am dation procedures, for exanple am des

roeyee agreopsy lithimeydiyider eat i ng an activated carboxylic
ﬁﬁ)mgl Wi th 'lfh@%al%paﬁﬁ 9(51(1 14 & i BolHf ouﬁ%ils LREAGTH Y6t maydhs requ1red be

al kyl ester suc as a ne ester of the acid
pRyluded by netitodsicaniverttional imtenns. For qxamvledlé an foyentive qop@d is an

e L T
kiRtdanichB orgﬁﬂ-xz bast1s(3h af alﬂa?rﬁhe (pGanbo¥eebndyryo upertiasy; dnelkali metal
Iglr 'c?llt(aelglte %grth metal hydroxide; or the like. Illustrative examples of suitable salts include
organic salts derived from amino acids such as glycine and arginine; ammonia; primary,
secondary, and tertiary amines; such as ethylenediamine, and cyclic amines, such as
cyclohexylamine, piperidine, morpholine, and piperazine; as well as inorganic salts derived
from sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum, and
lithium.

[0054] If a compound is a base, a desired acid addition salt may be prepared by any

suitable method known in the art, including treatment of the free base with an inorganic acid,

such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and
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al kyl esters, for exanple nethyl esters, which esters
may be prepared and renoved using conventional
w@e@amsasnies, one conveni ent nethod for convertPe@mUS2003/031413
car bonet hoxy to carboxyl is to use aqueous Iithi um
hydr oxi de, [0053] The salts and solvates of th
8 Hivo OP BN A AiEAHR agidFuFhsasrosHnAcidemalgs deideepiBic ‘acid, mandelic acid,
Ry 9&&‘ oA TR AR IS RIKRING LPB adid | dlycb iCadid, tsallc‘y_fﬁ’clr acid, pyranosidyl
exanple, If an invéntive conpouncf I's an acid,
ahaed |sucé1cas lshiceronid @ritljon galaciyrpnie a¢id, w@lpﬁgérgﬁgépub)ﬁuch as citric acid or
rte?r% a{(rs?d’] %mglfo a%ilae u{]ﬁ g?asggljtlg aé% BIh 1@tgm1c,J 339{ %Hl'aﬁc 1d, such as
gani C % secondary, or
b@lzbllc aciy ot cmmamab kad,isulfetiahcid, (suchais Ipetbllums@ﬁmtd”acnletnathanesulfonic

xi de:. or i ke. Illustrative exanples of
%‘%‘?te P@ugﬁl?%°1$ﬁﬁ+hﬁgl§ organic salts derived from
RWSS‘]O aci 4sl4i6 An@purlciGdn st tlﬁf%l@b@i(ﬁ laf@interBdifte8described herein
pri naeé%@@n secondary, and tertiary am nes; such as

@qnﬁgw ardepieed, @h@y@y@qbilecsea@ﬁwsor pgre,@qq’u%procedure such as, for

SV PN BB Rfacti B{’l REYstafiAon, TRLRARChioRGogAPRY, thln-layer

pl pepr azine; 'as Well” as i nor ganic salts derived fr

slordinatoprapizl aithicl- lapcrtohsmamgraphngm espubinatipareg dweeslerocedures

ron al um nu

S e DA of s fuls et HEH T B ion QU e Y3 biderence

RehpeeRDI@ teRRInbaldy. Howe o Ditr BRlivulat separatior or itdkeioa Ipt'qcedures

i ncl ud| ng treatment of the free base with an inorganic

&% &1 Couésﬁcﬂsoﬁ“ﬁ?ﬂdr ochloric acid, hydrobrom c acid,

sulfuric acid, nitric acid, phosphoric acid, and 18

WO 2004/ 032840 PCT/ US2003/ 031413 the like, or with an

organi ¢ aci d, suSynthesisafshd Compounds phFaimulyti g,

succinic acid, mandelic acid, fumaric acid, malonic

acid, pyruvic acid, oxalic acid, glycolic acid,

$@is6rylic ’Elteiodmppwdanf)EdldmlaIcambedprewm@tbyat‘ell@wmgme@mc@dures
cid o cturon c.ac h droxy acid, such as

3F%°F‘Pidr‘¥1 frce {oaf}“ F*}CBO%E‘?’&%G%TW ¥ acid, such as

aspartic aC| d or glutamc acid, aromatic aci d, such as

benzoic acid or cinnam c acid, sulfonic acid, such as

@t%b@@ﬁﬁ%‘@ﬂﬂflﬂe@cﬁm S£hewgs hanesul foni ¢ aci d,
EU S eS ul fﬁ@cﬁ?@@hgmesofA Eﬂlﬁﬂ ﬂllﬁﬁrau{ ep%ﬁ_’ll:sﬁ moﬁfpb%s dPformula I

i cation t he conmpounds and i nt'ernmedi at es

&ésmnn Reid —HED)Ris.nIn ReastidpeSchéhe tA.ghie Ri fubstiduent iscddeshpripn{o

| tabl e | ur| fi

o e p B Lot Pieft el A PRl iR A A IR o Rsi ordr
@(pls}umsﬁhrormt ogr aphy, th| n Iayer chr omat ogr aphy or
thi ck-1ayer chromatograp h{f canbj nati on, 0 t~he?eI herei
B0GSEdur esReaC%é%ﬁhFlFlez iflystrates %I‘EYPBW§‘S cogypepngsof Formula I wherein

Pgrﬁlen and isol ation procedures can be had by

erence to the exanpl es herei nbel ow. However, other
d@ﬁﬁ9‘]/ al ent Reaspierr Satiewa 3alusiretes asinthesippirostharids of Egimulak

ﬁg‘?gl‘gil al ﬁeacpgn g(ﬁ'l%l%e 4%&&1‘%@? é. §ynﬁfes& QFCO%%HI?(H %@ %or(a’ru]a 1 wherein

a l
R; taken together with Rs form an optionally substituted imidazolyl.

[0061] Reaction Scheme 5 illustrates another synthesis of compounds of Formula I
wherein R; taken together with Rs form optionally substituted imidazolyl.
[0062] Reaction Scheme 6 illustrates a synthesis of compounds of Formula I wherein

R; taken together with Rs form optionally substituted imidazolinyl.
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[ 0056] The conpounds of Fornmula | can be prepared by
follow ng the procedures described with reference to

WO b@4Bemad i on Schenes bel ow. Brief Descripti onP@f/US2003/031413
Reaction Schenes [0057]‘Reaction Schenmes | A and | B

illustrate a synthesis, of conmpounds of Fornul a I
(63lei n Réiea%tlonée%ﬂp@s 5o 2508 Sthegi 8T FORPOURGS qfFormula
wHOshIR YaRh tdgéth@id&gﬁ{jRPfohﬁ s dpRiondIBisiEHEdd iRa8blidyhe R4

substituent; whereas Reaction Schenme 113 illustrates )

108e4loppos iReaction dshemay lllslmqﬁ@éwhesmﬁ senrRadeef kopmula I wherein
Eﬁo | €, syntheS|s of conpounds of

é ﬁi‘%tgﬁéﬁa& is -S2R6a [ 0059] Reaction

Pobsine 3 |Reh¢1mr8ahcm$e %ullslytmtdswamth@ﬁs aeoppamdsoidformula I wherein

0060] tion Schenme 4 illustrates a
g ?ﬁ%@ﬁ% ¢h Eu 1of Formula | wherein R3 taken
ﬂ t her meﬁaloﬁﬁcﬁ&ﬁéﬂ RiMlu@Pkds QR thasisof Bshpdudest Formula I wherein
azolyl. [0061] Reaction Schenme 5 illustrates

Bmt@gpréer @Mﬁ@@ the eifrogatp Blirhsheyrarekaupchiferm an qghigpaliy substituted
%) together with R5 formoptionally substituted
azol'yl. [0062] Reaction Schene 6 illustrates a
{sﬂ,ﬁﬂﬂh eS| S RﬁaCthrﬁ@me‘dkl idfistagas msyrthasiswif eprepaynd RY Hoakela I wherein

formoptionally substitute . .
Rafaao R i b 530 S b R G Brppgmpty sbstuted
Bﬁﬂﬁﬁknaeactlon Scheme 7 illustrates a second
s nt hesi s of conpounds Ef For mul a_ | erein

aken )
68k her \VReprigRE>CheRe 3 Blugiss grixithepisl Sappouaeef o Foria | wherein
o%@tﬂ&l \’Vlﬂyks alicptgé flikroReAE WHRIA RGN 'Fou%d L thdnbsd (?@itoﬁﬂly%ubstituted
syn esi s conmpounds of Fornul'a | wher ei n i's
pﬁﬁ@&ﬁﬁrm@ereln R6 is -OR7. [0065] Reaction Schenme 9
illustrates a synthesis of conpounds of Formnula I
wherein R3 is -C(OR6 wherein R6 is NHRI 1. [0066]
Reaction Scheme 10 illustrates a synthesis of
ounds of Formula | wherein R3 together with R5
§HH‘PE MeH¥¥gen to which they are bound, form an

DP nal | yripwpabhdiykesdtittddd@pbuan ef F ({rﬁmﬁﬁbl BeBethér@eactants are
henme 11 illustrates a synthesis of conpounds of

Fommetcially aylsblei 1. fregn Adsh demigint Gorpng il vankee, W1, or may be
RN Dm i i, @RAcln¥ethodol
Bl PR S 6 ROk O A0 08 L ARAE pndoton.
|IIustrates a synt hesis of conpounds of Formula |
wherein R3 together with R5 and the nitrogen to which
they are bound, forman optionally substituted
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pi perazine ring. Starting Materials [0069] The

optionally substituted conpounds of Formula 101 and
w@bdve3se@ct ants are conmercially avail abl e, BCTUS2003/031413

fromA drich Chem cal Conpany, M| waukee, W, or may

be readily prepared by those skilled in the art using

comonly enpl oyed synt hetic nethodol ogy. 20 WD

2004/ 032840 PCT/ US2003/193iddmScheRail on Schene | A R2

O R OR Step 1 R /-NHPGR ~/NHPG HOT T HNT

T 101 103 @t R2 Step 2 R2" 103 NHPG N T T R1 105

H2N NIdRZ Sikgp 3 R2' 105 I<NHPG N )--"D 711 1R, |

107 R1 R2R2- 107 StS¥p 4 T HN R2' NH TT
NHPG R1\ /NHPG

101 103
OFEt Ry
Step 2 R
103 - NHPG
= e
N T T
Ry 105
108 SteP . /I\ )<
NHPG
/
R1 107
o)

>\ R
NHPG
/

109

O

R4
/
>\N Ry
Step 5 ,
o —-p—> R4/N )\ )<R2 NHPG
\N/ -
T T

111
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109 OR NR2 109 Step 5 -NR2” RA\~NHPG NTT

111 21 WO 2004/ 032840 PCT/ US2003/031413 O/ R1 N R2
wet@possR?' 11 RA NNH2 N T T 1137 ORL N RCT/LSB03/031413

Step 7 Rae-~ NR2” HT T/ RS 115 ORI OR6 115 NR2

Step 8 -- NR2 R4 ~ N TTC')/ R5

R4
N Ry
Step 6 R
111 —> r,—N 2!
! = _NH2
N T T
113

o)

Rq

N R,
Step 7 R
113 —_— R4/N\ 2 H
/ N
N T 7 Rs

115

O
Step 8 )\ /|< Y

115 —_— /N

117
Preparation of Compounds of Formula 103

[0070] Referring to Reaction Scheme 1A, Step 1, to a solution of a compound of

Formula 101, preferably wherein the amine proteéting, PG, is CBZ, in a nonpolar, aprotic
solvent such as THF is added an excess, preferably about 1.2 equivalents, of ethyl
chloroformate and an excess, preferably about 1.2 equivalents, of a tertiary amine base such
as triethylamine or DIEA at about 0°C. The reaction mixture is stirred under an inert
atmosphere, such as nitrogen. After about one hour, an excess, preferably about 1.2
equivalents, of a primary amine of formula R;NH, wherein R; is as described above is added
over about 5 minutes. Upon completion of addition, the reaction solution is allowed to warm
to room temperature. The product, a compound of Formula 103 is isolated and used without

further purification.
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117 Preparation of Conmpounds of Fornmula 103 [0070]
Referring to Reaction Schene IA Step 1, to a solution
w@booa/oasapound of Fornula 101, preferably whePei/msio0®031413
am ne protecting, PG is CBZ in a nonpolar, aprotic

sol vent such as THE is added an excess, preferably
about 1.2 equivalents, of ethyl chloroformate and an

Ifﬁépﬁ%ﬁon BF @Bﬁg&gﬂdﬁ @h\gmml; 185 equi val ents, of a

eftiary amn ase such astrlethylamne or DI EA at
[@oByt OC. Rﬁfwmgeta&eacmlnn Sthemerld\, Step 2t forarsuspepsioeet agempound of

1%]0&1}}1& 1825@% élgsfar aPro 1C sol ﬁ%t Pdc@) he c?gl{llt)rﬁéfe{h%ﬁe gt&?&td af %ch S,

era ui valent's,
}ﬁeﬁfablyﬁibyutam é’tﬁn@fenfspcﬂﬂMéeawéﬁi’lelﬂt mgeﬁmthyl&lonlm as
descri bed bo ve i

overabt m nytes. Upon
ESRERGF IR qBtA EDIE KGR B SAEIG DetaftiTo it Bk a
&l)hﬂp%mﬁoftf%rma 05, QishleRM ki ENBE kot GurthEhgurficagiict , a
conpound of Formula 103 is isolated and used without

further purification. 22 WO 2004/ 032840
/ K t4dpen of Conpounds of Fornul a
E%g %82’?%@@%&?%}3]@8& aalc(:)t?l on Schene 1A, Step 2, to
pom]s pens Refendig & Mmo@nhbnm‘ 1A, Btapriu tcea oOBion of acompound of
npol rot C solve onet hane
Boraog 0 8 Badolr. ur St il T 1 Plogl AT SLPEFelegy abou

1\@? EWQI‘Bn% §ﬂ{}ﬂra(zﬁle @pr efefably?ﬁsfhyi OXDilutith of hydrazine in THF). The

hexat | uor ophosphate). The resulting m xture is
regitingygixturg is stirredrfps abq%a@}eqrs The p&gﬁﬁoﬁmnwn@:gﬁlgﬁﬂng{a 1%7 is

£0%e aﬁdﬁs%ekx%gﬂ mam hout further

puri |cat| on epara I on of Conpounds of Formula 107
[ 0072] Referrlng to Reaction Schene IA Step 3, to a

ol uti on rmul a 105 in a nonpol ar,
éf)erpé‘fi}t'émsoglc{?gfﬂo“ggs Lﬁ%r ,qEﬁ)lgs added an excess,
g:;eﬂer abl yRefdreitg to mea&&nmuemamrmm 4,¢f a h})l'ldroablfaeompound of
preferahly, as a 1.0 M sol ution hydrazine. in THF). ,
el 1 B PARPONP AT SPRETE Y A8 3P g7 M EhetRo R Gaiahibirof 1.1
Ezﬂ@orﬂlfd(ﬁ%&lzoleaﬁ@m@ﬂﬁi@so@ftloﬁ G Jivbd fok @Bout 118 h. TiROpRERA, a
and used wthout further purification. Preparation of

Gompsond dEFasmuloi0fyis isolrerd andprs]ed Ruefsrablynyia flashreolinn on
glr*&l%alq%gﬁa@by wRbf Iﬂmtkﬁgoilaetl%@ laé&dté)e[hd%fexﬁe Goampgynd of

a nonpol a aprotic solvent such as THE
i s added about 0.9 equivalent of 1,1'-

ar bon Id| dazolefpl}T ﬁl.”tlng solution is stirred
5Pk nppoup(ls.o conmpound of Formul a

i6d94]) 1 s 1 sedfatieg tomicws(:helﬁammqf gnabkotution o afcbmpdund of
col utm_ chromat ography using a_m xture of ethyl
Hemruda H095R @ pRlak apwti §01ggnt as DMF is added an excess, preferably about 1.8

equivalents, of a compound of formula R4-X wherein Ry is as defined above and X is iodo or
bromo, and an excess, preferably about 1.6 equivalents of a base such as potassium carbonate.
The resulting mixture is stirred for about 18 h. The product, a compound of Formula 111 is

isolated and purified, preferably on RP-HPLC using a mixture of acetonitrile and HzO.

Preparation of Compounds of Formula 113
[0075] Referring to Reaction Scheme 1A, Step 6, a solution of a compound of

Formula 111 in a polar, protic solvent such as methanol is stirred under a stream of Hy
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Preparation of Conpounds of Fornula 111 [0074]

Referring to Reaction Schene 1A, Step 5, to a solution
w@booa/oasapound of Fornula 109 in a polar, aprBCT/US2003/031413

sol vent such as DMF is added an excess, preferably

about 1.8 equivalents, of a cg f fornula .

CRrrdralt paboyis? 08D e dtseens 81 0 fﬁ@%id O Doy g The catalyse s

11%1%%& bﬁﬁl@a@cﬁ‘l tReRESS PTRE 8.4 3R Mit@baué prbdfict AbmRLRNSfFormula
a base such as potassium carbonate. The resulting

hi3xtSu$Céat¢dsa®tﬁS¢¢‘élﬂhcﬂlbﬁlrfhﬁdwlﬁi%loh The product, a
conpound .of Fornmula 111 is isolated and purlfled,
preferably on RP-HPLC using a m xture of acetonitrile
Bregatition oPCepmoahdoef Fokm@ridSunds of Fornula 113

RG] A B SRR 00 SOG4 LR ot

PéatulL£113 Qh ¥ ﬂBﬁpoﬁM %rcﬂﬁ sO®EH aihlas dRhBEdnidtiede bt (8C is added an
st ream of 2004/ 032840 PCT/ US2Q03/ 031413

esesst By %’P“%WUI@@HES%&“lWe{H‘?é CHBEURERs fife. Aggmpound
Fzgvnfértiq? For@RRYs: ocg{glﬁ R E}g E%ﬁﬁ’ikfﬁﬂ@ﬁt té Rs alfdeiggqy £eBdtibed above

Ion thr a PIFE
p1r io dpedtsctal rampoutcudf 2 ﬁtbstm@hhe g1 @oxq—goméb@aba@uc agd tert -butyl

t hout fu t
et A T RYE 551050, RARCAL LA S ot
gshlaaﬁfybbﬁ%&;d%psuzcesmelgla The h‘d:i;tliti? gﬁ»ftmallmm{ad undkr of mert
ornmul a InN_a nonpol ar, otjc vent. suc
AREPlSF 7B EHei A Tat:OABEHAL 1Ry BRI 0> Ao gl e SEetdehyde of
RO&ES 21 dhd @B b, 4]eqalv§1‘3h‘t' of 3bcith %mc&ﬁxy%ﬂroﬁ&diﬁi&)éﬁﬁadded Stirring

conprising R5" (i.e., a compound aV|n%_ formul a
mtm fahelroat P hFEheqmiuct, & cormpaupa PEFQrmuls 116, ig ﬁsalamsl ang used
m%% ﬁhgﬁgnabove or is a protected precursor to
C stitient, e.g., (3-oxo-propyl)-carbainic
acid tent-butyl ester) and an excess, preferably

about 1.2 equiva of a, r.educi ng agent, such as
?5%945%‘0'1?“2‘15%?%5{'3 b‘{e?e successively. The

G| ting mafskids & Réfacﬁéﬂ Sdh@lﬁe UAOStEp & o b Blition of a compound of
atnnsphere for about 3 h. Additional, preferaﬁﬁzgabout

Gomnuy bl Vanderbese weh a J&éﬁ%@@p@pylefmawmean 3 ONPRKYY 2RBYIGSOvent
g%(%l g‘a%g}ﬁ%lﬁﬁﬁangfls R ARLebs %&E@Bﬁ/’ QQ&QIWZ hi@@leﬁﬁ Q)f an acid

irring continued for about he product,
ahmud@oﬁxhdfouhulﬁ&sﬁonawms Rs isss d@@h@ﬁd@@om dheipreduct, a compound of

urlflc Pr epar f
R 2 AALSE R SR LSl prR Uy caoiv
She&P,B as élgerd. sol ution of a conpound of Formula 115
and a base _such as N, N-diiso yl ethyl amine in
AOFSh ar, Qpicselly aappolsAing A OB COMPUNF T IERHAS pig then
qgﬁ@\%daﬁo%ﬁﬁfé; if RS @5 }?}I@a@é ¥ prdRetdl arhind wiakin/@k Efbfte%tmgi’éroup isa
an acid chloride of e formul a R60001 where R6 is

des@rivpeitic Boogrup mebegpm@mltby trgateigpisd thecrospound of Formula 117 with

an acid such as trifluoroacetic acid in a nonpolar, aprotic solvent such as dichloromethane,
while maintaining the reaction at about room temperature. The reaction is monitored e.g., by
TLC. Upon completion, the product is isolated and purified.

[0079] In certain compounds of the invention, particular stereoconfiguration can be
preferred for the R, substituent, such as the (R) isomer, which can be obtained. A free amine

is dissolved in an inert organic solvent (such as IPA) and warmed to 60°C. In a separate
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Formula 117, is isolated and purified, preferably on

RP- HPLC using a m xture of acetonitrile and H20 as
we@bkase08284¢ 0078] Optionally, any protecting groRPQBEUSIN03/031413

conmpounds of Fornula 117 are then renoved. For

exanple, i.f R5 co S a protected am pe ere'n he

YtR-edeiohgng et Sy aaﬁ%egeylgp dipric pHd) Bgts V%ubret"éﬁl? %y the

§aﬁfEQ7Va?'ﬁll Biedt! ﬁﬁtﬂﬁrﬂulcﬂﬁy 4db&) GRIERGHABN P tikOk i @nikd Dlution. The

an acid such as trifluoroacetic acid in a
wmtw@mxtureap ket tp erygigilige Ay copliadtoagom ftemIcHIEREY HidAdours under
t
%&klhﬁngﬁ%&h@ﬂ r'I]'T]e regga?tl%ogﬁe? Ie'sgf) E%Q{Rt)or gﬁ} is 1&%%and purlﬂed in the
hmmhnmmmpletlon the product is isolated and purlfled

In _certai un of the nve
B’ﬁ% bl O e oS R GU ey Sivotedie dsEHERb PElbe svptegi of
$8pIBRd Sl € i shoBlt 68 u@ferstdod thdRitties SIRBIE isowai 61w @RRure of
be obtained. A free anine is dissolved in an inert
e iney bs epeloyed towgte thscormesponding PiRdited to 60C. In a
separate 24 WO 2004/ 032840 PCT/ US2003/ 031413 vesse
a resolving agent (such as di benzoyl-D-tartaric acid)
i s dissolved, preferablRedction Rehemgale war m sol vent,
and then quickly added (with agitation) to the warm
am ne solution. The reaction mxture is left to

lize B cooling tg rpom tenperat ur over Re6
nde;szggRgnU|ng—aé?gabkon The d

ired ijsoner,
e.g., JMhe ( | sonemHPs | sol ated and purjited i he _NHPG
0) For the sake ofH
remai ni ng descrlptlon of the synthesis of conpounds
of Formula 101 it shoul d be understood that eitfér
single isoner or a mxture of isoners may be enpl oyed
to give the correspondi ng product. Reaction Schene 1B
ORZ ORZ Rz St b RZ /NHPG N B HO TR HZN T T

101 102 @& RZ 2 R /INHPG HN FRy"T' 104
/NHPG
HN T T
104
R4NH
Step 3 )<
104 —_—
éégt\\\ ‘//NHPG
0]

Ro
Step 4 .
106  ————> o N Rz
RN __NHPG
N T T

108
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104 RANH NH RZ Step 3 RZ NHPG HN T T 106 O/H N

R2 106 Step 4 NRZ R4 ~~ NHPG T "'k T 108 25 WO
wQo@4/0832840 PCT/ US2003/ 031413 O /R N R2 1P8I/B5®P3/031413

__ NR2 R4~ NPG NTT 111 Preparation of

Compounds of Fornula 102 [0081] Referring to Reaction

Schene 1B, Step 1, to a solution of a conpound of

Formul a 101, preferably wher@ n the am ne protecting

group, PG is CBZ, in a nonpolhar, apRotic solvent
erably about 1.1

such as THE is added an excess ¥
equi val ents, ofgethyl chlorofornmate and h excess,
pref erabdy about—i—2~equw vatBots, ¢f a te y ami ne
base such as triethylam ne o t 0C-NHffe
reaction mixture is stirred undér an ifert '

at nosphere, such as nitrogen. After about one hour, an
excess, preferably about 1.2 equivaT%nts, of ammoni a
i s added over about 5 minutes. Upon conpletion of
addition, the reaction solutionis allowed to warmto
roomtenperature. The product, a conpound of

Preparation of Compounds of Formula 102

[0081] Referring to Reaction Scheme 1B, Step 1, to a solution of a compound of
Formula 101, preferably wherein the amine protecting group, PG, is CBZ, in a nonpolar,
aprotic solvent such as THF is added an excess, preferably about 1.1 equivalents, of ethyl
chloroformate and an excess, preferably about 1.2 equivalents, of a tertiary amine base such
as triethylamine or DIEA at about 0°C. The reaction mixture is stirred under an inert
atmosphere, such as nitrogen. After about one hour, an excess, preferably about 1.2
equivalents, of ammonia is added over about 5 minutes. Upon completion of addition, the
reaction solution is allowed to warm to room temperature. The product, a compound of

Formula 102 is isolated and used without further purification.

Preparation of Compounds of Formula 104

[0082] Referring to Reaction Scheme 1B, Step 2, to a suspension of a compound of
Formula 102 in a nonpolar, aprotic solvent such as dichloromethane is added an excess,
preferably about 1.7 equivalents, of Meerwein’s salt (e.g., triethyloxonium
hexafluorophosphate).  The resulting mixture is stirred for about 14 h. The product, a

compound of Formula 104, is isolated and used without further purification.

Preparation of Compounds of Formula 106

[0083] Referring to Reaction Scheme 1B, Step 3, to a solution of a compound of
Formula 104 in a nonpolar, aprotic solvent such as THF is added an excess of a hydrazine of
Formula RyNHNH,. The resulting mixture is stirred for about 14 hours. The product, a

compound of Formula 106, is isolated and used without further purification.
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Formul a 102 is isolated and used w thout further
purification. Preparation of Conpounds of Formula 104

wQ 0@3as28Ref erring to Reaction Schene 1B, Step PCT/U82083/031413
suspensi on of a compound of Fornula 102 in a
nonpolar g:protlc sql vent sugh as dichl oronethane is
BiSBRttigR of sppgundsof Foppula 108 5,54t 1.7 equival ents, of
I‘gﬁ@f Wei N’ Refidg b Refetion tSEl'le%é“]}ﬁ @&?W 8 solution of a compound of

exafluorophosg%ate - The resul ing mxture is

Burinukeeld6 fime nertpolat, apetin solyens sysh@s THF is aided shpsesidprefrably about
For mul. a. 10 S
SOt et BBy BN ERLA0P ORI feBie ollitRR gy forabout
[408R] Theefroduct, rag:ompoﬁ’felaxf FoomlStise ivasoldiyd Btigprified, pefaably, via

ol ut f a conmpound of . For
Bishohem oo ghe it S e o o afey it fB Rl ghe
hydra2|ne of Fornmula RANHNH2. The resulting m xture
is stirred for about 14 hours. The product, a
Brsppration of CompopndgofHggmulasillsol at ed and used wit hout

her 32 &40solution of d of
(B85 o ekl I&%?téoégsrc et Z)g?é%Corrposuonu S0t Formila
EQ@8 00084} a Relas mprotigsdenResb s BMPS@ hdsied an Bxeest pysferablyt apout 1.8

F
%%Yja elngsr OIn aa?ﬂrraoyl&é) (ggo}o vqe\ﬁe% ﬁé ucvhh%gerlrry#.]_iéjag geﬁ g% chf)ve and X is a
R% GRS Srou E\ﬁﬂ)@t& alibi, pbQatt, triflae regyliateplodmbisbrahio, and an excess,

1,1 -car | di i m dazol e The resultin | uti
prsfesyhily phot %V@reqamlams Oﬁmba&%w n@aﬁwm&ﬁonatg i@‘?ﬁﬁ%ﬂw

Riix QN {T}Hn%d k8ot 41130 2hestodRd aR¥mbbirRGf FRmafleT Bk ¥olated and
V|a ash col um chronatography using a m xture of

purffdd, prefsralyconaRRHREL aiag a snisuiseaiacetomirigernddtOon  of
Compounds of Fornula 111 [0085] Referring to Reaction
Schene 1B, Step 5, to a solution of a conpound of
Forrmul a 108 in a pol ar, Reactidn $chsme2ent such as DWF i s
added an excess, preferably about 1.8 equival ents, of
a conmpound of forrmula RL -X wherein R is as defined
above and X is a |eaving group such as chloro,
tosqu;e, triflate, nesylate, iodo or brono, and an

excess)\ prefgerably about two eqU|§)IentsRof a base
such as aé3|u carbonate. The r%%uLLIﬂ@ mxture is
t

stirre bout 14-18 h. The proddc Na co ugd f
Fcﬁﬁnﬁh\%/l is i aiep and puagftN dpééigfer Y
RP- HPLC ufe\eﬁ acetonitr d N e

ke

Reacti on Schene 2 O 0 / RLNRZ NRZ R5 47*§
115 203

[0086] Referring to Reaction Scheme 2, to a solution of a compound of Formula 115

and an amine base such as diisopropylethylamine in a nonpolar, aprotic solvent such as
dichloromethane is added a compound having the formula CI-S(O)2-Rsa or O-(S(0)2-Rea)2
where Ry, is as described above. The resulting solution is stirred under nitrogen at room
temperature for several hours. The product, a compound of Formula 203 is isolated and

purified.
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- NRZH-NRZ RA %\ NRA\ %\ ""k /N~ Réa NTT

RS NTTO\o 115 203 [0086] Referring to Reaction
welvens282) to a sol ution of a conmpound of For nedBUSAB3/031413

and an am ne base such as diisopropylethylamne in a

nonpol ar, aprotic solvent such as dichloronethane is

added a conpound havi ngReaféion kg3 O - S(O) 2- R6a or

0-(S(O2-R6a)2 where R6a is as descri bed above. The

resulting solution is stirred under nitrogen_at room

tenperature for several hours. The product, conpound

of Formula 208 is isolated and purified. 27{|WO

2004/ 032840 / USZOIQSI 031413 React iRon Sch 30Q

Ra- - - FaNy”RL Rg—=="" N NRL , \ R4YRONTR2 PaNA =N

R5 115 303\R5 R3/ [0087]—Referring-to Readtion

3, to a sol yten of ga conmpound of Formul a

am ne base such Qs dlﬁsopropylethylainine In.a

nonpol ar, aprotic vent such as dichl oronet ha

added a conpound having the formula X-R3 where XlJis a

| eaving group, sych as tosylate, nesylate, Br on C.

The resulting_setu ioa}%s stirred undsé%nitrggeﬁ'éf\R

room tenperaﬁare or h heat for se al hotirs. The

product, a conpound of Formula 303 is isolated and

purified. Reaction Schene 4 a o R RL Nr R2 Step_1 N
[RO8TIVe Rq Refminge Rygaction3phemg 3, to a solutiomgf a coirpgung og-Formula 115

a|1\1|1'212an-|;1njn\i{1e base such as diisopropylethylamine in a nonpolar, aprotic solvent such as

dichloromethane is added a compound having the formula X-Rj where X is a leaving group,
such as tosylate, mesylate, Br or Cl. The resulting solution is stirred under nitrogen at room

temperature or with heat for several hours. The product, a compound of Formula 303 is

isolated and purified.

Reaction Scheme 4

Ry o) Rs
R " )\ /|<R2, \)\
. 4 \ = : N
N - OMe
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113 403 0 403 RLOR$ Step 2 N RR O RZ RA NN N

T Ove 405 28 WO 2004/ 032840 PCT/ US2003/031413 O Step
W@2004R128RD FN 405 N R4 NR T T/ 407 PreparptT/082003/031413

Formul a 403 [0088] Referring to Reaction Schene 4,

Step 1, to an optionally gubstituted conpound of

Formula 113 dissolved in pol ar, apr oti cﬁgol vent

(such as DWF) ig tge presence oj/d base h asy
pot assi car i s adde i Bal ent
optional I'y substituted syitably protegte@yal dehyd

wherei n such al dehyd&Turtker_g
group, preferably, a halideN” The
at reflux, nonitoring conpletion of the reaction
(e.g., by TLC). The reaction mxturggss cooled and the
correspondi ng, optionally substituteg conpound of
Forrmul a 403 is isolated and purified. Preparation of
Formul a 405 [0089] Referring to Reaction Schene 4,
Step 2, to an optionally substituted conpound of
E%ﬁu&ﬁbnma?oi«mummo'snert sol vent (such as

di chl oronet hane) in the presence of about 5 nol ar
W88 al entBefeFing p Bepetipn @Q%%e Hsligl fyan ‘?H“@P"g{b’l sypstifesd
R e L e S
k& basa (suflnes potassivnicorponsRiasaddeders eqnivelentsifian pptigallpsubstituted

E&%ﬂlytp?&@c LA etllhlerh“)aldeo Whidreift sgc%raild%ﬂyd%ffuéhe'f Qong'pdiislg? 4 feﬁving group,

preferably, a halide. The solution is heated at reflux, monitoring completion of the reaction

(e.g., by TLC). The reaction mixture is cooled and the corresponding, optionally substituted

compound of Formula 403 is isolated and purified.

Preparation of Formula 405

[0089] Referring to Reaction Scheme 4, Step 2, to an optionally substituted
compound of Formula 403 in an inert solvent (such as dichloromethane) in the presence of
about 1.5 molar equivalents of an amine base (such as triethylamine) is added about 1.5 molar
equivalents of an Ry acid chloride, such as CI-C(O)-Ry, where Ry is as described herein. The
reaction takes place, with stirring, at room temperature over a period of 4 to 24 hours.
Completion is monitored, e.g., by TLC. The corresponding compound of Formula 405 is

isolated and purified.

Preparation of Formula 407

[0090] Referring to Reaction Scheme 4, Step 3, a solution of a compound of Formula
405 and an excess of ammonium acetate in acetic acid is heated at reflux for 1-4 hours.
Completion is monitored, e.g., by TLC. The corresponding compound of Formula 407 is

isolated and purified.
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Conpletion is nonitored, e.g., by TLC. The

correspondi ng conpound of Fornula 405 is isolated and
w@eookfosxmdo Preparation of Fornmula 407 [0090] RedPUR2008/031413

to Reaction Scheme 4, Step 3, a solution of a conmpound

of Formula 405 and an excess of anponi um acetate in

acetic acid is heated aReretiopdehemesS 1.4 nhours.

Conpletion is nonitored, e.g., by TLC. The

correspondlng conpound of Formula 407 is isolated and

puri fiRed. 29 V\D 2004/ 032840 PCTR 820034{031413
React i the 500 /R ~R- RZ,Step 1 /N- Ra O

R4N\ * N\ |§‘\‘?&RNNT TNT R13"2 113 503
S RZRB——'R% 2T RL3'
505 @) Step 3

"k T Prggarat|on of Formula 503 [00911ﬂ§@ferr|ng to @
Rfactlon Schenme 5, Step 1, a suspension of a conpound
0

o)

503 “Step 2 o

Ry 0 Ro
N// R, Qiiy// 0
Ry
R-—/‘N
* \)\)</N\)]\
N T T Ri3
505

Step 3

/R1 Rg\\]//N
Ry
R4/N )\ /k \>\ Ris
\N/ . o N /

Preparation of Formula 503

[0091] Referring to Reaction Scheme 5, Step 1, a suspension of a compound of
Formula 113, an alpha-haloketone reagent of the Formula R;3:(CO)CH»X wherein X is a
halide and R;3 is as described herein, and about an equivalent of a base, such as potassium
carbonate in a polar, aprotic solgleﬁt such as DMF is stirred at room temperature. The
reaction is diluted with water and the resulting solid, a compound of Formula 503, is used in

the subsequent step without further purification.

Preparation of Formula 505

[0092] Referring to Reaction Scheme 5, Step 2, a solution of the compound of
Formula 503, about an equivalent of an amine base, such as triethylamine and about an
equivalent of an acid chloride (such as a compound of Formula Ro-COCI) in an organic

solvent such as methylene chloride is stirred at room temperature for several hours.
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Formul a 113, an al pha- hal oket one reagent of the
Formul a R13, (CO CH2X wherein X is a halide and R13
WO 300a®3escri bed herein, and about an equi val ertT/082083/031413

base, such as potassium carbonate in a polar, aprotic
solvent such as DMF is stirred at roomtenperature. )
Frrmpletinis mogioied, e+ Yt d & vi hewoxxepeidlqupggﬂc{%sF@rWhaOS is
800ated an@p@gouUnd of Fornmula 503, is used in the
subsequent step without further purification.

Preparation of Formula 505 [00921 Referring to

eacti.on Step 2, a solution of the conmpound
FmaEumn §%%§H§h§§%out an equi val ent of an am ne base,
[00o3] as t rRefdrhyd @R dactionrsthaiod) tSteprB, ae@iuﬂlotﬁifambmpéurﬂmf Formula

acid chloride_(such as a conpound. of  For

?9? ape ¥y G Of ARYPYERACLRE n%stlmq%s heled ﬁ?afbw.ua@gﬁ ean-Stark
b fdd@Qn@dnsdrO @bl B@H@@fs@ﬁdﬂﬁt@reﬁ Qf.g. IFVEIER| THRQUFréspokind/¥3mpound of

2 04/ 032840 PCT/ US2003/ 031413 Conpl etion is

Femiulaotdds isplatgd angpurified,. The correspondi ng conpound of

R

Sinepedas fallowd. uA E(dmticmfofa compmmdmﬂFminun%oﬂﬁﬁhé an @OIESSan dﬂh}’drOUS

?dr?z)é(r?qeia% p‘é&r ﬂ?@o gn %énlﬁt%c taal%%ﬁla{ug ésp %g at rgﬁu g 'Ilhe reactlon 19 cooled
e BN SRty Y TR p Bl et
punifiifdi te slield i Gefotiitiesianing’ Oneonfiskillde the artptitl lapredidtel éhat other

rotectin t he ot ecti.n pis renoved as
5%}“6Wé?mgbg ﬁg?ﬁﬂmg?g& 5%%%h%&gn§yFornula 507 and

an excess of anhydrous hydrazine in a polar, protic
sol vent such as ethanol is heated at reflux. The
reaction is cooled to aH3EH? emsd any precipitate
is filtered off. The filtrate is concentrated in vacuo
and purified to yield the deprotected am ne. One of
skill in the art will appreciate that other
condi tg ons may be used to renove ot her protecting
groups. Reactmon Schene 6 o0 O ~R-RN R2 Step 1 N

R2 NHP N R2.g, R4_BeRZ H R10 N/ NH2r/ N N T T' NHPG

e R’A )< Ak e
N
A \N//‘ T v Rig

603
A
603 Step 2 _ N R, NH,

R R1o

R—N H

* \ )\ /I< /N\/|<
N T T R1o
605
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113 603 ORL 603 Step Step 2 NR2 NH2 30 )I-- RN

R HR~O4 N NTTR o, 605 31 W 2004/032840
WEOH8RMO3/ 031413 RO O RL 605 Step 3 N R2PCx/bNi2003/031413

RA--NRT HRIRO\N N T RO 607 O 607 R~ RO Step 4

N RR NRo, 2. RAN NROTT, 609 Prepatation

of Formula 603 [0095] Refgerring to Reactlon Schefte 6,

Step 1, reductive ami natign of ang hnes of Formulja 113

with an optlonally substi t\yt ed, /aldehyde cont

camwbsni ¢ acSpéster gives / urelhane |R2erned©ates NH

|ng

Renoval of the Boc oteg roup f the an am neRqpo
of Fornmula 605. cif /tn a
solution of a conpound of Hmrnula 3 an “an Rio:

equi val ent of a suitably protected al dggwyde (Seki et.
al. Chem Pharm Bull. 1996, 44, 2061)

0
R1 Rg
607 Step 4 N/ Ry /N Rig
R,—N Ra R
' N T T
609
Preparation of Formula 603
[0095] Referring to Reaction Scheme 6, Step 1, reductive amination of amines of

Formula 113 with an optionally substituted, aldehyde-containing carbamic acid ester gives
urethane intermediates. Removal of the Boc protecting group furnishes an amine of Formula
605.

[0096] More specifically, to a solution of a compound of Formula 113 and an
equivalent of a suitably protected aldehyde (Seki et. al. Chem. Pharm. Bull. 1996, 44, 2061)
in dichloromethane is added a slight excess of a reducing agent, such as sodium
triacetoxyboroliydride. The resultant cloudy mixture is maintained at ambient temperature.
Completion is monitored, e.g., by TLC. The corresponding compound of Formula 603 is

isolated and used in the subsequent step without purification.

Preparation of Formula 605

[0097] Referring to Reaction Scheme 6, Step 2, to a solution of a compound of
Formula 603 in a nonpolar, aprotic solvent such as dichloromethane is added a strong acid
such as trifluoroacetic acid. The resultant solution is maintained at ambient temperature

overnight and concentrated under reduced pressure. The residue is isolated to give a
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i n dichloronethane is added a slight excess of a

reduci ng agent, such as sodium triacetoxyborohydride.
wab@40828wd t ant cl oudy nmi xture is naintai ned atPeErism3/031413

tenperature. Conpletion is nonitored, e.g., by TLC

The correspondi ng conpound of Fornmula 603 is isolated

o Formyla 803 whish faeried &t Bp sybseqrstitstepayifhepigurifigation.

Preparation of Fornmula 605 [0097] Referring to

Reaction Schene 6, Step 2, to a solution of a conpound

Brfepaiadiomof EoB8®8a 67 a nonpol ar, aprotic sol vent such as

OVl Cor oRebrie IO Ratiet BT Cr i B Fompound of

Fainiiaad0b @fla Adnpalhiaprotic bcﬂvqme suh as dichloroafettiaghts addlﬁdl an excess,
concentrat ed under re e,

ed . pressur The resid
S BIRDAON GG eSO U AR ey BRs o3y Tapbou
'ErpéﬁB%féﬁlt &fshgﬁ Q3P0 BH AciiRhBdy\eShd Badulh le(CC@l The resultant
subsequent step w thout purification. Preparation_of
Fdrtion insteed af @mee]t temeerANEe Yy abeyt Réawsi GANBEHEHE mpnitored, e.g.,
35 5in
BT ofyR Rt A 8 FRTRRMRS i bppe T RATERS | <
added an excess preferably about two equival ents of
n_amne e s as triethylamne, followed by about
gﬁ*@ﬁﬁFWéﬁZﬁfmgﬁﬁﬁ?lght excess of an acid chloride of
f00go1f or MulRedRAROB Readtivn Schsnd 6, @mp 4, & edlutionoof alcSmﬁburﬂroéﬂormula
at anbi ent tenperature for ab
PO irgniexesseef, Phaspjorus opyphipride o 5 af%} fﬁepoﬁﬂfk?r %Ours the reaction
51%!591% Y0g10Ned ’f&éd&llio%n{%@eﬁt fe%pbﬁﬂllr@érﬁ@oﬁ&gtrﬁé’cf hdde@duced pressure.
reparation of Formula 9[0099] Referring to
ReaatriesponSngeomp@ind 8 qummla @99@8@11?1116@ andpurdiedonpound of
Formula 607 in an excess of phosphorus oxychloride is
heated at reflux. After 8 hours, the reaction mxture
is allowed to cool to anbient tenperature and
concentrated under reduced pre sur e The
correspondi ng conpound ﬁgWHﬁiﬁmﬁag is isolated and

purified. Reaction Schene 7 ORL RO N R2r---NR O,
605 R2. R4 N\ N Rlo T "tk T,

“5_’%x®4

609

Preparation of Formula 609

[00100] As an alternative to Steps 3 and 4 of Reaction Scheme 6, acylation of primary
amines of Formula 605, followed by acetic acid mediated cyclization, can proceed without
isolation of the intermediate amides to provide the target compound of Formula 609. This
route is shown in Reaction Scheme 7.

[00101] More specifically, to a solution of a compound of Formula 605 in a nonpolar,

aprotic solvent such as dichloromethane is added an excess, preferably about two equivalents
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609 Preparation of Fornula 609 [00100] As an

alternative to Steps 3 and 4 of Reaction Schene 6,
waeykasisan of primary am nes of Formula 605, POI/USWes1031413

by acetic acid nediated cyclization, can proceed

thout isolatiaon of the ter ate am.des
B Sutiee biie B e BB <RB ot o Sg4veteph G acid chloride
bOMUE Corm®laHOUTI | TheReAG At 961uRGYE Btred. at bBiEAkdmPp4tere for 2 hours,
speC| fically, to a solution of a conpound of Fornul a

88 eyapoeatalgmgen reguced prpysure; d he ggsvltant sodid dtregted with glacial acetic acid,

R S S L R T b R

efb&nt tampesretuteahm evsprritedignder fedudeyt pesiune , THegbirespemtifg/compound
apbgut an u1va nt,of..an acid chloride of the

Pgﬁ uga@g?)’é?la %ﬁ%dl?uégafltant solution is stirred at

anbi ent tenperature for 2 hours, then evaporated

under reduced pressure. The_resultant solid is treated
with glacial acetic aci deactigfebeheme 8, oyl t ant

suspension is heated at reflux for about 48 hours. The
reaction is cooled to anbient tenperature then

evapor@t ed under reduced pressure. The correspondi ng %
conpou of Formula 609 is isolated gnd p/Fhfi ed. o o
Reacti o nre8R2R OOLRL,R1 OO NsRa R4

"szk T'/NR5 T "k 7N-A- 5R$§/
[d’@lozpr\]\R r| n Beaql on Scﬁ’ems d ofN__
Formul a N15 istfeacted with a sli ght ékceSST f a1 R

conpound of the fornmula R70(CO C in the presence of a

base such as t¥ethylam ne in a nonpolar, apf®tic

sol vent such as di chl oronet hane. The product, a

conpound of Forrmula 803 is isolated and purified.

ReeoL] on SRéfeming %o ReaClifd $cheire SR1copipbhd of Hezmia RS is reacted with a

slight excess of a compound of the formula R;0(CO)Cl in the presence of a base such as
triethylamine in a nonpolar, aprotic solvent such as dichloromethane. The product, a

compound of Formula 803 is isolated and purified.

Reaction Scheme 9
0

(@)
/R1 /R1 o} NH
‘ N Ry —_— N Ry
Ro Ra
R4/N\ )\ /|< N R
== N \ = N
N T T‘/ \R5 N T T'/ \R5

115 203

[00103] Referring to Reaction Scheme 9, a compound of Formula 115 is treated with a
slight excess of an isocyanate R;;-N=C=0 in the presence of a base, such as triethylamine, in
a nonpolar, aprotic solvent, such as dichloromethane. The product, a compound of Formula

903, is isolated and purified.
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_.-N~Rz" H-N/ RZ R4 %\ NRA\ j \ ""Kk NNT "'k

71-1 RS NT T R5 115 903 [00103] Referring to
woe@adsm Schemre 9, a conpound of Fornula 115 PET/US2003/031413

treated with a slight excess of an isocyanate

R11-N=C=0O in the presence of a base, such as

triethylamne, in a nonpolar, aprotic solvent, such

as di chl or onet hane. Therpi@idh Sthenge @OMPound of Formul a

903, is isolated and purified. 34 WD 2004/ 032840

PCT/ US2003/ 031413 Reaction Scheme 10 0 O NOR1 Step

1~ I\VcR122r-~ NHPG =~ RZ' .- R2” RA N NHZ RA NN T

T' N R1113 1003 0 R1 1003 Stepi 2A N~ R2 NH2

N T,1005-%210 1005

- R - 72/MNHPG
k D R Ak

T

w
Z
@
O

113

-3
[=]
[=]
(2

0
R4
1003 X2, >\N/ Ry NH,
Ry
—( Ak
/ N
N T 7 \H/\

1005 O

0
R1
0
1005 ~ —SER3, >\N/ R,
N N\//
N T v

[00104] Referring to Reaction Scheme 10, reductive amination of the primary amino
group in compounds of Formula 113 with (2-oxo-ethyl)-carbamic acid zerz-butyl ester gave

the corresponding secondary amine. Acylation with acryloyl chloride followed by
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1007 O RL O 1007 Step 4ZA. NR2Z NR22 R2 NR4--N/
NTT / -11, 1009 [00104] Referring to Reaction

welvens281®, reductive am nation of the primaryP@nRINO3/031413
group in conmpounds of Fornula 113 with

2- 0X0; et -carbanjc idt est er
A L A A S S
ek @ahdlRs. fH'dEsQﬁé@ duRer %cﬂ@aﬁ%ﬁ @B#848ic amine could be accomplished
PCT/ US2003/ 031413 deprotection of the terti ary am de
Hpder ﬁ%ieﬁqmﬁafe%wwcﬂ? ¢s8 slillegshindkaqst- t he desir ed
di azepanones. |f desired, further functionalization of
the basic am ne could be acconplished under
conditions well known t Readitogeschéné¢ 1led in the art.
Reaction Schene 11 O o0 NORL R Step V. NRL 2 NHPG
-NR2 -NR' RA/NH2 RA/ NNTTNTTH 113 1003

OR101003 Step 2)0- N R2 NH N\ R2 R4 N~ N C
T >\N/ Step 1 N /A
NHPG
R,— R—N
) ///X\\\ ///l<:: ,// \\Nﬁﬁjx\\\ ///l<:: ~ \\\
T
113 1003

0
R1
/
>\N NHPG
a \N)\ /k N

1105
0
Ry
1105 Step 3 >\ / //\
Wi )<
/ /

1107

1107 Step 4 / (\
TN )\ )< / \ﬂ/é

1109



1105 O O R1 1105 Step 3 N R R N2 R4--NNOC T
T 1107 0 ORL NH 1107 Step 4,,. N RR R2 R4 N N~

wOR200F03284¢ 1109 0 36 WD 2004/ 032840 PCT/ US200B¢D8B320038031413

[00105] Referring to Reaction Schene 11, reductive

amnation of the primary amno,  gro in co ds of
YR & 11RefiFing tq Beaghist %@Fﬂ}}? L ¢eue \% aémléaéliog% e primary amino

LRAb 1PouRE EFHAUE 113 WEh CO5EIRIPA RIS REP
anlgé Aé&uatlonomnt chl or§€|€alo Jﬁggrldeﬁggﬁwﬂeﬂgmee
the cotteyponding sacondanfantine Aeation Mythaﬁioct@naml thdgrede followed by

cl .
BB R AR P OBl gl atenpnnes
divzepanoey) Ifdbﬁredpﬁlﬂhqmlfum:heﬁhhzmmd@lf the dbadt arnimasowlé bé accomplished

kn mn to.those skille Reacti on Schene 12
do ﬁl to tgw ski lec%ﬂ%kﬁ_ﬁg Br Irin, T N

1201
Reaction Scheme 12
0]
R
R4-""N )\ /|< [
n
1201
0 R32
32
N/ Ro ‘/\N/
Ry
R4/N A\ /k
/ N
\N T v )n
1203
Ra1
[00106] Referring to Reaction Scheme 12, a compound of Formula 1201, one-half

molar equivalent of an optionally substituted piperazine or diazepam (as shown above, where
R, is as described herein) and an excess of potassium carbonate are combined in an organic
solvent (e.g., acetonitrile). The reaction takes place under a nitrogen atmosphere at elevated
temperature (e.g., 100°C) over a period of 8 hours, followed at a somewhat lower temperature
(e.g., 60°C) for a period of 5 days. The product, a compound of Formula 1203, is isolated
and purified.

[00107] Optionally, in the event that Rs; is an amine protecting group, such as Boc, it
may be removed by for example treatment with a 95/5 mixture of TFA/water followed by
stirring at room temperature for 1 hour. The product, a compound of Formula 1203 wherein

Rs, is hydrogen, can be isolated and purified. If desired, further functionalization of the basic
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p R32 RIL RB22 NR NR2Z R4 _NN TNnNn 1203 R31

[00106] Referring to Reaction Schene 12, a conpound of
wo-eomBm4@L201, one-half nolar equival ent of aPCT/US2003/031413

optionally substituted piperazine or diazepam (as

shown above, where R32 is as described herejn) and an

amiesepylddte asermpishadrinderanditions velldnewpdn hess sikiled jp the art.

organic solvent (e.g., acetonitrile). The reaction

t akes pl ace under a nitrogen atnosphere at elevated

tenperature (e.g., 100C) over a period of 8 hours,

foll owed at a sonmgwhat .| [ te (e.g., 600
for a period of g¥85“§¥“ ng%%%nggggggﬁggnpound of

[ggltrqsyl aI %A%mpbﬁrllqd SFoahdal isaptiorplly téntatkd Withlghatmaceutically
ionally, in the event that, R32 is an . ne
qqup@a@&qcr%or@a%g Torgy thecopeesigpding pgid oppase BB Bl by

@9{092)( anp lgephtaﬁﬁaﬁteﬁﬁﬁﬁy Yot atte 2] RldHok tshlf 8f DdompoMIGHRFmula I
ol owed by stirring at roomtenperature for 1 hour.

i_?hptiqmgbaqucteé vdbragusmia fomm e erirseeningdieptateit Rormpadal.
DS, 2R Sihath BRLeRUIGIEtr bimead St

12 0PHdaB BetincRATitHSAGOIM/tO B 113 commpvediog fieeladiof Formula 1.

acconpl i shed under conditions well known to those
skilled in the art. Particul ar Processes and Last

St eps [ 001G8k+iAsCrRBbdicheis of olipoands dfshohivenial | y
contacted with a pharmaceutically acceptable acid or

base to formthe corresponding acid or base addition
salt. [00109] A pharnaceutically acceptable acid
addition salt of a conpound of Formula | is
Tphddial |y contacted with a base to formthe

L respondj free base of For . :
Eﬁé{ﬁaceu&b Q‘%‘I GopsI e e ptean O%nggjékgﬁé}uﬁ[lgﬁ }S;D%]U? ﬁo%lfy sgbstifuted
Elﬁﬂdmt }ds].c Qfserﬁ,()eglﬂlfﬂ’ & dptiohAlyapistitunsl dilyylene ot @abswedt. vinbhe an
acld to formthe corresponding free aci f E la l.
PGBt BFBOBY SO CEDT e deor P NSO 3 e

@ggeciglly optionally substituted methylene). In another embodiment, both are absent.

R,

[00112] When considering the compounds of Formula I, in a particular embodiment R;
is selected from hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted aralkyl, and optionally substituted heteroaralkyl.
In a particular embodiment; R, is not optionally substituted phenyl when Ry is optionally
substituted phenyl.

[00113] In a more particular embodiment R; is selected from hydrogen, optionally
substituted lower alkyl, optionally substituted benzyl, optionally substituted naphthylmethyl,
and optionally substituted phenyl.

[00114] In a most particular embodiment R; is chosen from hydrogen, ethyl, propyl,
methoxyethyl, naphthyl, phenyl, bromophenyl, chlorophenyl, methoxyphenyl, ethoxyphenyl,
tolyl, dimethylphenyl, chorofluorophenyl, methylchlorophenyl, ethylphenyl, phenethyl,
benzyl, chlorobenzyl, methylbenzyl, methoxybenzyl, cyanobenzyl, hydroxybenzyl,
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[00111] When considering the conpounds of Forrmula I, T

is optionally substituted alkylene or is absent; and
Wwa200483pd i onal | y substituted al kyl ene or is abSPUS2003/031413

one enbodi nent, one of T and T' is absent and the

‘913’8’{’1’5‘1“11‘1%@%? al1’|P ?YQEbSt I h‘{/% Elg)t% c{:,mfgﬁg}i &nggfs Gty Ymethyl,

ﬁﬂt{é’tﬂb %@ﬂy‘i’)@ﬁl@l CYAGRY I %E‘&wula&ﬂo@ﬁﬂeﬁehl W&Bsen from hydrogen,

conS|der|ng he  conpounds of Formul a |

gilayls preppilametearyeidy naaphthyl, phqngthgleb@@vle@hl?rpbfmzmw@g@ﬁnzyl
131%})}?}’%%%%}%0 %%P%/n&§lg§@got)$fhéﬁbl, teﬁr%ﬁd%{yﬁm&ﬂﬁs Eh'cltllH{o%gnzyl

tuted het'eroar
Sy nethyi, elimethatyksrzyl, aarmhthypnertkmriaanWetlsmwbqnyt)etdyl

oaralkyl. .ln L CU e od'ne
BB Rina Tyt Pube BT bivelh HinERoRAL FER e Poaoibency
Sjdbstehiyit R dy@behayl. [Meét:bal]tlchlﬁrlﬁ Rmiu’l&np;art i cul ar
enbodi ment Rl is selected from hydrogen, optionally
substituted | ower al kyl, optionally substituted
ﬁenzyl optional ly substltuted napht hyl I net hyl, and
optlonally substituted phenyl. [00114] In a nost .
[8116]cul arWismrodsidesing iRl compowtie s&Formulsrhang ds wijlehs, appreciated by

ﬁ g%%%ﬁ:g {i}%l c;nllq %)1(1 tclyér%)teﬁ %g SL}% Eéénsﬁs%q)%{%{ially chiral center at

OI‘O

gk h%y@fb&ﬂh{ibh R, ztrﬂl E/;Ia;e aitad’&:tih ThpRemd Ry groups may be the same or
chor of |, Qrophen

e

rexyRan g%( icul SYERHIRBIMEMIR,, DN EHTEeN RENRY s othdBth¥ihydrogen. The
2004/ 032840 PCT/ US2003/ 031413

trgpmtm)ﬁgntgmma‘@ﬁ Wenaéq ﬁt&gure Qﬁa@qtgn@ﬂrw)élm%wures of enantiomers, including
%aé%rﬁﬁ%i%ﬁ‘ yilth]o?%hrgﬁé Fﬁﬁgmﬁhtlal BE i1 {EP};etreBXrltiome?@/ﬂl generally

oxycar In a nnre
Bﬂbmf‘drmfé N{The Rimi“substantsziy opticilly Ipytd? gg @n@ntiometigqlly pure” means

g?ﬂ“@/ 3 Beélﬁtzq} t% %#%%eﬁgr eEl @Pﬂl A ngltn 20\/ ﬁmgle 1%1pu¥1ty greater than
glycﬁlﬁ ltl)%%ka);bhmcmmr f@@qy&seatlzmt st97 5%Teﬁ&ilhyﬁiélﬁnf ¢Ncassy Imaepanidular

I chnl Ooropenz uranyl ne t hox

REprimgRtnie & Teogeélﬁoce{ﬂ@%/ W&y@a‘%&aﬂ%%%&eﬁ fi)%Jﬂf‘slj{ configuration.
:t@igypar ti Iﬁ%h@éﬂ‘l%dﬂ%ﬂ’t' 23 1@@;5’[?0\11511}/ ﬁBétQﬁt@@@P@Y'alkyl and Ry is

benzyl, mnethoxybenzyl cyanobenzyl , or
hydtogaoyh epizyally bstituiod £1Ce alkaik: Nfore partipwanke Rzy hydpegen and R; is

LT R N

alethyl, teth@rll ;pﬁfppﬁ(qmﬁsulﬁkeﬁ tcmrd;@doﬂ'l:pr@pyt), ungﬁs{mcmqy, tr-]butyl),
otentja cnira er ar.non . to ] C

o Rbtocay by smatt A b B e S he

%@ﬁ@l&&metﬂyﬂc ﬁl@l‘l@l@ﬁlﬁnjllf:thﬁ' b @Y eiFiny b@yC ﬁl{ﬂl@dﬂﬁtyﬂn&hyl and Ry is

chi ral . has a ster eolgenl c center

Redroge seielaly ipegkerrediinwhen Ka i Gy dpeea e ﬁéﬁh% Owopxl épamculaﬂya
*&Yp%;%ﬁﬂ S0-RBSVA5S pRkBREY, RIS ilSHyPIeBre phéteired is the embodiment

wherein the stereogenic center to which R, and Ry is attached is of the R configuration.

[00118] In another embodiment, both R, and Ry are hydrogen.

R; taken together with Rs
[00119] In another embodiment, R, and Rs taken together form a 5- to 12-membered
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I nvention contenpl ates the use of pure enantioners and

m xtures of enantioners, including racem c m xtures,
wa@bdaohosaglo t he use of a substantially optical | yPEIUS2003/031413

enantioner will generally be preferred The term

substantlally optically pure"” or "enantionerically
pug whichenticnallhingeragraiss fiPwLae B ddigigoal Beteropigms, selected from N,
e I &d
U g PGB 8 bl Pk U L By
Entlawirigagreupis:c hﬂk@é&»élalogw (@andiawlpilyehlerp andfiingel metmmgll}t Shréstltuted

t ic.cente t I-
G- AT RBiF R ey E GOy s sl Bhi AERE i
kﬂm@@hﬂ@ﬁﬂkiyx@ubeﬁbﬁmmed C1- CA al kyl, and R2' is

dr ogen or 0 tlonaII subst | d | . More
I INE T SRS M oW T L
SuRELIH e &r b fSthudk kyl . In a most parti cul ar
enbodi ment R2 is chosen fro met hyl, ethyl, propyl
(particularly, c-propyl or T4Rjrgopyl), butyl
(particularly, t-butyl), { oet hyl ,
nmet hyl t hi orret hyl , am nob(e antnobutyl

cycl ohexyl net hyl , begéﬁL
hyl su fkﬂytﬂﬁ hyl, and

nethylsulflnylethyl
hydr oxynet hyl , and R2, is hydrogen. speC|aIIy
preferred is when R2' is hydrogen and R2 is ethyl or

RhE I%M’J Rﬁg Qﬁ'tf mlcﬁg ‘rﬁ{dley nd%rﬁlg%;f}?sg}{ b 0B h}jdfogﬁlp Q}{Jy arylvodq'eﬁkyl heteroaryl,

partic Mor e “preféerreéd
emtrsndttadeﬂtyl sumstumdmr}tl hsebstitwedangllyli @d@ebﬂlelredtmtevmmhn RrD, 1,2, or

? ﬁzjr :Rﬁ) a%%%ggt%%ggia%tggte{ngggo?%aﬁ%u a?t | ’lment Ry; is hydrogen.

Itwdfoqeepartla&arteﬁr@emmtzmgmmarl anil REy ﬂsh:&datﬁgbit.g] In hitbtlkdd einbediment, Ry
enbodi nent , and R5 taken toggther

1@%@%@@@@%@1 Al desereirsy dary er%e%ﬁ%r@@%ﬁ@%gcy } {erRgeially p-

Jgfll.‘-bgﬁ() 1ONGe! & | O BOYE B, B3, F/A10Ms RBrofhtddWMRrein by reference for all
tional "heteroatons, selected fromN, 0, and S in

thMhEterocycle ring and may optionally be substituted

E@Qrz ﬁ . mor & an&h%rrk%lboﬁ | QWiRD ngﬁqglgﬁ tﬁ&ﬁd{: fbfx%lan opRagen

ularly ¢
sm&ﬁhﬁdiﬂngbfﬂﬁﬁbﬁmualkyI (particularly nethyl ),
Cl-C4 al koxy (particularly nmethoxy), cyano, am no,
substituted am no, oxo, or carbanyl. [00120] In a
particul ar enbodi ment, R2 akd R5 taken together form

an optionally substitutfed~) pg! fornul a: R41
R4l RT \ \T T -N%\MHemlM1aMIM1 are
i ndependent |y chosen fro roge kyI aryl ,

aral kyl , heteroaryl, i ¢ substi t ut ed

aryl , substituted aral yl, and ubst uted het er oaryl ;
inis 0, 1, 2, or

wherein Rz, Ry, T, and T’ are as defined above; Rs; and Rs;- are independently chosen from
hydrogen, alkyl, aryl, aralkyl, heteroaryl, substituted alkyl, substituted aryl, substituted aralkyl
and substituted heteroaryl; U is a covalent bond, CR’R” or NR’”; R’ and R” are
independently chdsen from hydrogen, hydroxy, amino, optionally substituted aryl, optionally
substituted alkylamino, optionally substituted alkyl and optionally substituted alkoxy; and R’”
is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally
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3; and T, T', R4, and R2, are as defined above. In a

nmore particul ar enbodi nent, R41 is hydrogen. In
wa@epailosas4par ti cul ar enbodi nent bot h R41 and REQHUS1083/031413
hydrogen. I n another enbodi nent, is optionally

sibsyi g et Ceepeplally, beneid) o opLolatl
Frodided HRMNQPT41dnof BBth BMIGR bbisisi NCor por at ed herein by

reference for all purposes. [00121] In another
BA2dI e ntIn a particidal eRGodiglent Redgksidregen poentioasly substituted lower

ks BBR palsnBiPKe! M) ifech; R Binet HEOIBHIE LR hhtuoditr
@ﬁmgﬁ? suhﬂltlaétblﬁefjrar eBEé}Zl ma;llé lﬁ)E&iﬁﬂ:ﬁlaﬂy, fﬁsi’ Z(rlﬁdlﬁgtfie ntly
{ Q?Q?oar y Oﬁ%&og?‘ﬁﬁ“tz & & ipna %B"%SEW%[%% of ppfjonally substituted

SHIRSL ifotd &dno%raﬂ!y kdis Fsﬂfd)ﬂalgwa&tit&té& FtnICbREARE WethylbdnSyl
a coval ent R''; R and R' are

(eﬁﬁféﬁﬂhd@mw 9r léﬁb%léwnffﬂ)om hydr ogen, hydroxy, am no,
' |1 I d
@p&izﬁ natl , gﬁ@éﬁﬂoﬁg{iﬁﬁg s R R? Wrﬂﬂg Raly {2&//1)r I@"‘%@ Bﬂfcfryéeﬁ In another

am no, optionally substitut
emlbddimaiu y isRE tvikieret RG issykmeggn oralwlomlly Subsgumql@él@h Fotem

ol nal | ubs t

EePABER G b en gt ol RN MG ey R 5hI0 3 L. UssN
653984520081 Fliddosporsedidréih bY ederadoa lfde\alll, pugesdsonal |y
substituted heteroaryl, and optionally substituted
het eroaral kyl, provided that U and T' are not both

val ent bonds. [00122] In a particular enbodi nent,

R51 is hydrogen or optionally substituted | ower
HIOK3A]; nor\&hq;momnd@xlna itheycomreunds of Rgravubsglein. 2 narficilap erlgdiment,

Emgg)ty?r%g?r} apﬁm éu%lstgxtlgﬁ Ql%gﬂgé?{lcul%}w I‘ﬂI%{l]lﬂ %%le%rlprollays) optionally

h}bgﬁt?@te farallfyd (@3 ally henzyk), (ﬁ)ﬂblﬂlﬂilly Ism‘a;tll;ute{a&ryl $pw}1nulanlll§:a}fﬁeyyl
stitu stitu r »

B rBalbibr bbb Bkl W5 ittt Pl O sironaty

RivRHdled h@@fbéydlqu arfi&ﬂd?r:»fl mB@REMy1 of BsResiydl | y, benzyl

or net hyl - benzyl In one enbodinent, Uis
(O1F6] wherMoR pagielady, Rris Iaﬂbylh%uldg@wl Ahanyhrielorbsnyl-,

t i or .
ogﬁ&gﬁa I-, meHBk h o oy%;ﬁ{(h)%}?ﬁ %ﬂ}uz)r&%égllri}@@%t | Cﬁ'}{l dlhalophenyl
pmmg@d;m@emzyb rIn capnmsopmﬂidu}ar smbsdimenit Bdis phenyb hhloplmnyl-

ot bt e TRy P e dn At by st oc dbalophem-

R Groups When R;is ~C(O)R¢

[00127] When considering the compounds of Formula I wherein Rz is -C(O)Rs, in a
particular embodiment R is selected from optionally substituted C;-Cg alkyl, optionally
substituted aryl-C,-C4-alkyl-, optionally substituted heteroaryl-C;-Cs-alkyl-, optionally
substituted heteroaryl, optionally substituted aryl, R;O- and R;;-NH-, Ry is chosen from
optionally substituted C;-Cs alkyl and optionally substituted aryl, and Ry, is chosen from
hydrogen, optionally substituted C;-Cs alkyl and optionally substituted aryl.

[00128] Particular Rg are selected from optionally substituted C;-Cg alkyl, optionally
substituted aryl-C;-C4-alkyl-, optionally substituted heteroaryl-C;-Cs-alkyl-, optionally
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[ 00125] When consi dering the conpounds of Fornmula I,
in a particul ar enbodi nent, R4 is hydrogen,

wopiaoosmho y substituted al kyl (particularly, nmethys2003/031413
et hyl , or pr opyl ), optionally substituted aral kyl

sﬁjggf;{?tcp:% t%{pzp?;l a g:?p}gpﬁlot I onal e::%qr?lu li%%xtgllqut H%ﬂ{cgféygmbodiment, Rg is
oheavlom carbanyl, heter oar yl (partl cularly,

pyrldlnyl) or optlonally substituted heterocyclyl
( par tbewylar | y, nmor phol i nyl or piperazinyl). [00126]

Mor e ﬁﬂ@ﬁ}{l} lg]?d‘é ﬁ{édelth%%e o?mgrnetd?me'foﬁvm{é sub@tﬁtﬁ@&fé ’halo C-C4 alkyl;

phen fret hoxy yi -
@y@n afiyksup !stm,ltedl wuth lhmdroun(etgh qurhe)ngelthyl) fial &HME{@]FCA,, alkyl

gtltgtlegﬁ'ghﬁo _C4ha§]|rg 8%1’1}&%? Fntr% 0 1%5'11,]93[ éc%gghyra@& 1116%?6%%5{8@
SRflaRYbRARYI(c.g., a3camMoIacy (e.g., N-raCeftjll)Jm'_rtﬂﬂﬁirblylhmﬂe nyl -
or di hal ophenyl-. R6 Groups Wen R3 is -C(OR6
[001?}2]’ When consi deri ng the conpounds of Formula I

v\,hergghgmﬁ%mbg,l yC(OR6, in a particular enmbodi ment R6
is selectéd fromoptionally substituted Cl-C8 al kyl,
opt i drddphsnoxgmgbylit ut ed aryl - C1- C4-al kyl -, opti onal I y
subst | t{[ﬁlggylheter oaryl - C1-C4-al kyl -, optionally
subst et eroaryl, optionally substituted aryl,
R70- lardodyld;- NH-, R7 is chosen from optionally

AR R e N ko L T

& gstltuted Cl-C8 al kyl and optionally substltuted

aryI [00128] Particular R6 are selected from

opt i obaC] wiksidobstitoted with C1-CCaillakiey bnd opti onal |y

substj tuted ar -Cl-C4-al kyl -, optionally substituted

het er SAFPECHRY: al kyl -, optional Iy 41 WD 2004/ 032840
[0124yS20034 Q%ﬂo@tl;?am@wb&hbémmad WRnaQ8 ot IR NEDChr R;0-, Rgis
optionally substituted ary GftP rticul ar
ehpsenirers mpcnyRaloghengh é@élﬁphqnﬂnffsﬁﬂ%ﬂrf@w ﬂ@}%}ﬁ&}?mmﬂhyl)phenyl
%CE?}%}}I,‘(T%CUHI ertrﬁet%@nﬁ‘fh&%ﬁ&ﬁll %etﬁcﬁgpﬁegl' &%@?henyl carboxyphenyl,
ﬁl”mlphmﬂ’ eﬂlymhmlmlﬁh m@shyteeecgoxypm}m et%ylﬁ@qdwwhenm cA

ng 18xydhlotrophg43f1a&l@df&b%%? B}hl}ﬂ 1ﬁgth 1élgphgljf¥]ly 132&%%%§1phenyl
@iriyll, enechi gkyl, sulamyhed(feragyl trrﬁluetto;debhylfumh}é,@ll-C( alkgl. spbstituted

N RGE b movh b BESTE RN 02 e BOBRTRL 5
benzothiophenyl, benzothiadiazolyl, pyridinyl, mdolyl, methylpyridinyl,
trifluoromethylpyridinyl, pyrrolyl, quino-linyl, picolinyl, f)yrazolyl, C;-C; alkyl substituted
pyrazolyl, N-methyl pyrazolyl, C;-Cs alkyl substituted N-methyl pyrazolyl, C;-C4 alkyl
substituted pyrazinyl, C;-C4 alkyl substituted isoxazolyl, benzoisoxazolyl,
morpholinomethyl, methylthiomethyl, methoxymethyl, N-methyl imidazolyl, and imidazolyl.
Yet more particularly, Re is optionally substituted phenyl (especially, tolyl, halophenyl,
methylhalophenyl, hydroxymethylphenyl, halo(trifluoromethyl)phenyl-,
methylenedioxyphenyl, formylphenyl or cyanophenyl).

[00130] In a more particular embodiment, when Rg is Ri1NH-, Ry; is chosen from

hydrogen, C;-C, alkyl; cyclohexyl; phenyl; and phenyl substituted with halo, trifluoromethyl,
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heteroaryl - substituted wwth C1-C4 al kyl or Cl-C4
al kyl substituted with halo (e.g., CF3); CL-C4 al kyl

wGe gt ed with Cl-C4 al koxy-; and benzyl oxpapUk3on3/031413
[00129] In a nDst particular enbodi nent, when R6 is
not R1INH or |s chosen from phenyl,
(ﬁla%pmh?n-&cﬁllw&mm?e@la ‘P&hophenyl

trif I

A o A
isaropyk \bphyé reytlphexio phanlyh hemophene!t, Idychphmhsﬂyl meglhoxyphenyl,

ST T e L

mlml hal @lpkxeawodlmm fwmeemonptsmgofqmerwdhpsenfﬂmaﬁmionauy
-C4 alk substituted furan
%thﬁtftlltﬁ@)p taflllw F‘%ﬂr%?ﬁ‘ypallyéibsﬁ?ry edhatyl substituted
trifluoronethyl furanyl, benzofuranyl, thiophenyl,
Cl- 4 al kyl subst i t ut ed t hi ophenyl, benzothiophenyl,
Be.ﬁ}mmmlmndimﬁoz%n dinyl, i ndol yl,
Ipyrl LN I rd

g’ﬁl gn]%l | nyI oneyém od e%ft v%h%ﬁa 2ﬁ%é eéfr&[l{)fign@é{‘l{@l s alkyt;
pheaglt thplhﬂﬁ'd phmyﬂ aibsﬂltyied wmhrhelohgl -Cpyhkak 64, all@l(ymano nitro,
alk substituted N-neth azql yl 1x al .

enelivaaohioprsyt SR g, Mifs ultthany. reis
blﬁ@é&?ﬂ&h )Shenypﬁiﬁgtﬁht%@ ¥RE Qb ¢ -CIralkph ol -Cn ameikiydyano, nitro,
met h Ithloneth% nethoxynethyl N-net hyl i m dazol yl,
wathylensdicopntritluoremethpiang ngpliiYl.cul ar |y, R6 i s
optionally substituted phenyl (especially, tolyl,
hal ophenyl, nethyl hal ophenyl, hydroxynet hyl phenyl
Ra kakein togetheo matieR Ny | ) phenyl - nmet hyl enedi oxyphenyl ,

@}%LEPZ:\%EW%%?% Qgﬁ%rh) ﬁg{sog%m_f cis%n%l[n%odiment R; taken

eaemenwittt RTandhe ndGREN toGHhidkhey éfg’boundyfbhﬁ) meaptlonally substituted 5-
phenyl; and phenyl substituted wt

fq M"In%b@'ﬁ%@lﬁ?gen coptRingys hetseoeye 3’2@331 %@?P‘Uézmo@%‘isﬂ%“ one to
ﬁg'o %lt@ngyﬂeter&%ol% s Yom RY O%ﬂ@“ln W dnéterdlyBle rihO0131]

a nost particular embodi ment, when R6 is R11N
R0135]s hy dn@gaemcuhasmqupwnt Rotrakyh togethen viHeRyand ﬂﬂﬂi@ﬁ%en to

SRR o AR o TR oo

met hyl t hi ophenyl. [00132] In an enbodi ment, wherein R6
is R70-, R7 is chosen fromo tlonally substituted

Cl- 8 al kyl and optlonally S tituted aryl. R6aG oups
when R3 is -SO2R6a [00133] nNone enp%dlnent when R3

is -SO2R6a, R6a is cho n fr 13 alkyl; phenyl;
napht hyl ; phenyl substl mnt hal o, Cl1- CA al kyl ,
Cl- 4 al koxy, cyano, nltro

wherein
Ry is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaralkyl, optionally substituted

aralkoxy, optionally substituted heteroaralkoxy, and optionally substituted heteroaryl; and
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met hyl enedi oxy, or trifluoronethyl; biphenylyl and
heteroaryl. More particularly, R6a is chosen from
w@b@apb2sgubstituted with halo, Cl-C4 al kyl, ClPC#US2003/031413
al koxy, cyano nitro met hyl enedi oxy, or

tRsrs' ]Elc%grgﬁm ﬁl@ Hﬁ@afﬁiﬁéogqqem%@ﬁ%&fﬁég%&?y %ﬂﬁ“ﬂtﬁﬂgmﬂy

Lubsﬂltﬂteﬁ R8T n@ﬁ&ubstﬁﬁte& gl together with R5 and
the nitrogen whi ch are bound, form an

hed3dnal | W@@mslttuculalthe crvhsn kaptogathen avith Rs and the nltrogen to which
B B850 00h L AR, SASRNEA By FRLE SRR K
pladne sﬁdstfnltadmrm (eﬁpecm]ﬂ‘gdloﬁen a’ilqtl-h hwhe alkch,)kmhbl halorgubshtuted

oD e SRR s e R AT e B B et

?&E%ﬁrlaﬂds}l @ﬁlldoﬁﬁ @sbéélafﬂy bﬁérﬂokﬂd foedr all’@l)ﬂ ﬂZt@ﬂomlalkfokﬂ gulﬁh‘utdtdf&ﬁaralkyl
or mul a:

{qsgqﬁlqllly dy@@@ﬁad lqgﬁ%}il mqb§;1t1§%§y1p@§d}, él&)sgqukewheteroara?kyl substituted
91%1 %{? F’ésﬁé&aﬂ f:%gdjﬂelﬁﬁ( Ylower Qlﬁglb Qﬁ%ﬂsﬁtu&'d%feﬁak!ﬂl@ﬂy See,
ona bsti

ara tuted eteroara y )
ot i P@h“aﬂfsqz/w&%twmqlutlemcomoatelddmym hypefesned. | y

RS S RS i R85 P PRt B S

BidorangsiBidutea iiderudigpladigent theyfodaydt: ogen, optional |y
substituted al kyl, optionally substituted aryl, or
optionally substituted aral kyl. [00136] More
particularly, when R3 taken together with R5 and the
nitrogen to which they are boupd, forns an optionally
substituted imdazolinyl ringbggg |§Maryl (espeC|aIIy
phenyl ), substituted aryl (es ally kpmer al kyl -

| ower al koxy-, and/or hal o-sub bhenyl ),

aral kyl (especially benz{® phenyl vi nyl)

het eroaryl, substituted heter
aral koxy (especially phenoxy | I kyl),

het er oar al koxy, substituted aral kyl ﬁ%spe0|ally
substituted benzyl and substituted styrenyl)

substituted heteroaral kyl, substituted aral koxy
(especbalky substituted phenoxy | ower al kyl), or

subst 'ttt ed het er oar al koxy. See, e.q.

PCT/ UBQ3/chdse8 Tronﬂ\li}ldﬁigem plicaty pdsdued a}kgk eptivnbljy substituted aryl,

ref.erence. 0013 th icula

B U RO PHORDY PO e etiaBh SRR Siostiuted

%Hﬁﬁiairatll&iﬁ Qfétlblﬁ'ﬂ? @M{ltu&kfi'al AlitoRy, Roplidially leﬁﬁthﬁd heteroaralkoxy; and
Rio, Rio7, Rys, and Ry are independently chosen from hydrogen optionally substltuted

alkyl, optionally substituted aryl, and optionally substituted aralkyl.

[00138] When Rj taken together with Rs forms an optionally substituted imidazolinyl
ring, in a particular embodiment, Ry is aryl (especially phenyl), substituted aryl (especially
lower alkyl-, lower alkoxy-, and/or halo-substituted phenyl), aralkyl (especially benzyl and
phenylvinyl), heteroaryl, substituted heteroaryl, heteroaralkyl, aralkoxy (especially phenoxy
lower alkyl), heteroaralkoxy, substituted aralkyl (especially substituted benzyl and substituted
styrenyl), substituted heteroaralkyl, substituted aralkoxy (especially substituted phenoxy

lower alkyl), or substituted heteroaralkoxy.
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R14' JAff NR14 RO\ RR o, N Rlo wherein, RO is

chosen from hydrogen, optionally substituted al kyl,
wopiaokosmho y substituted aryl, optionally subspe¢T/usmd3/o31413

aral kyl, optionally substituted heteroaryl, optionally

ytute het er oay al kyl ,. aoptional |y .subhstituted. . X
jpgﬁ?ﬁ)xy, gYheBS%’ ?%ﬁlb{oﬁ?}h%%gﬁ%fjw&nﬂéf‘%@ ¥ PUsRiydegl imidazolinyl
arg, fo, paRicalaR$AR o &M diskd oraiib)ﬁoriansi eRsiEealdwer (9B &R R,y is
from hydrogen, optionally substituted alkyl,

dpiogrhen Qpuieratlysibstitiesst laFsnalkyhnd opti onal |y

jtute : ; )
b o oo O e e W e 28] by
rsubgjitutpdhdipzepimons dug efithefebodrment, RO is aryl
(especially phenyl), substituted aryl (especially
| oner al kyl -, | ower al koxy-, ang/or hal o-substituted
phenyl ), aral kyl (especi al | and phenylvinyl),
het eroaryl, substituted hetefoaryl) heteroaralkyl,
ar al koxy (especially phenox | ower\ al kyl),
het er oar al koxy, substituted aral kyY (especially
substituted benzyl and substiButed styrenyl),
substituted heteroaral kyl, substituted aral koxy
(especially substituted phenoxy |ower alkyl), or
Switpsein Auand dp dre tash drstepdnidently. chdsén WOMAOR4Y) BR3DNR22), O or S, wherein

TR 0518l 5L D AR s

renbeityed driylcand aplighal [Reubsiitatet hekeoasn and R%pfj Hosaiohally substituted

substituted | ower alkyl, and R10" .is rogen or,

o%'f}i ARYPH w&h&&ﬁtﬁd&fﬂ@gvu Witesnally |swrlmtqd@s¥mya%fyllr ORHERAME

ebar e kylcdionty B b?ﬂiﬁnﬁ%ﬁ%ﬁﬁﬁte%&ﬁa@@nﬁ,@pﬁ?n?ﬁ substituted
ute

optional | subst i _di azepi none ring o e
hofonarelearonyl, oppnalipeibaithtchamikiiomband adiemelly substituted

(REFRENLAREAhE AARERY SR ARG Ry Mol slboftugsd
fardoxiearbomtl aptiandlly sshsbiBitddtheteerryddyydrbapt, ioptiadally substituted
AR Po T o B09 s ORB BB BRI LRSSk doagpor pertctar
adnkytimen) thealiddepiorseiifptis fusthebubtialtéd/hith 6Metdr @t bithe following

substituted heteroaral kyl, optional
groups: optionally substituted alkyl,yoptionari)ly substitute)cll aryl, optionally substituted aralkyl

2

optionally substituted heteroaryl, and optionally substituted heteroaralkyl.

[00141] In yet another embodiment of the compounds of Formula I, one of A or B is
C(R20)(Rz21), wherein Ry and Ry; are each independently selected from H or C;-C; alkyl, and
the other of A or B is N(Ra2), where Ry, is H, C;-Cy4 alkyl, optionally substituted aralkyl,
optionally substituted heteroaralkyl, C;-Cs alkylcarbonyl, optionally substituted arylcarbonyl,
optionally substituted heteroarylcarbonyl, optionally substituted aralkylcarbonyl, optionally
substituted heteroaralkylcarbonyl, C;-Cs alkoxycarbonyl, optionally substituted
aryloxycarbonyl, optionally substituted heteroaryloxycarbonyl, optionally substituted
aralkyloxycarbonyl, optionally substituted heteroaralkyloxycarbonyl, where the optionally
substituted aryl or heteroaryl groups or moieties are unsubstituted or substituted with one or

more substituents selected from Ci-Cy4 alkyl, C;-C4 haloalkyl, C,-C;4 alkoxy,
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substituted al kyl carbonyl, optionally substituted
aryl carbonyl, optionally substituted

whedoeosmuy | car bonyl , optionally substituted  PCT/US2003/031413
aral kyl carbonyl, optionally substituted

teroar gl kyl carbany] , optionally s titute
a ‘R@?@%ﬁ“%%)?fr{moogh 6ﬁ%@?“§’u%§¢ﬁ'?ﬁﬁ§§ammo’ carboxy,
aryt Qatstarteanky, CHT,ialday) dabosiyl Déak bdxbih R, C;-C, alkylcarboxamido,

het er oar yl oxycar bony| , optlonailé subst] t ut ed
AHNeg1beRY carbodkylaminpearkansl fiyCstbakyleminaeprbonyl, cyano,

heter ﬂ%&%ﬂ%lggMg@ﬁh%deyl, hﬁrc?;r)] gglflcﬂsam%; ttr{]efeflpjrh@f embodiment, A is

enbodi rrent , I azeépl none r
SuBsd) (R0t wlebredh Rio avd o oare pash &l afCitGrerlifyhlahd i indy (Rg) otigs Ry, is H,

tho I stitut I kyl,,, .onti onal substituted
B R o S BB o, 1
sphsfic émbcelimdnes efiteadoypoudis df Berriudi Al iy CEbbSH BtisiNERD,), where Ry

het.eroaral kyl . [ 00 n t anot her enbodi ment of .
Ohb- BB bR ol RPN ek e AUB RO 0L, which i
Ghd32hbratBPAdrein Wh edf@bite R QIBNEhoERZL are each

i ndependently selected fromH or Cl1-C4 al kyl, and the

dftid2] of Alngomer embqdinzey, Raiiker togpher with R, fomas @optionally

' Ly g [ al kyl, optionally
ghgﬁ%ﬁgﬁggﬁgﬁg{gyggggﬁ&ﬁﬁﬁ%gg?%%talkylcarbonyl,
optionally substituted aryl carbonyl, optionally
substituted heteroarylcarboqyl, optionally substituted

aral kyl car bonyl, optional | ¥~ASubstituted

het er oar al kyl car bonyl , C1- al kgrycar bonyl ,
optionally substituted aryl oxy€arbonyl, optionally
substituted heteroaryl oxygarboryl, optionally

0

substituted aral kyl oxycarqonyt',) optionally

substituted heteroaral kyl oxytar bonyl, where the

optionally substituted aryll or heteroaryl groups or

noi eties are unsubstituted S¥2substituted with one or

nore substituents selected fromCl-C4 alkyl, C-C4

hal oa] kyl , Cl-C4 al koxy, 45 WD 2004/032840 )
Perigdbo ors /isisnopdantlychosen fiom kydragehk wptian iy substtutedalkyl, optionally
alik¥inadd 80, oftionstly GhstRlkyhRR R, o;ﬁf@aﬁaqus\[lbstﬁ;té(%alk}él, and

al kyl car bonyl oxy,” C1-C4 al koxycarbonyl”, carboxam do,
ptionpllyswlptimtaddetesntradio’]; and minbersd denglpartiolady Rs; is aryl (especially

' iz, ©1- | ' a I .
S SLRSEP e B AT LT M st
phegd)p talkgh@speciaipbenkzyl aad phdnglvinghietiroaslkyl, shbstiuted aralkyl
Sk o A R 81 3 Do Gl o
afyadoledtl; andr@tserr ae,al KVISSNCe/4% g4l ®NikE RliRMrated herein by reference.
aryl carbonyl, heteroaryl carbonyl. In specific

enbodi nents of the conpounds of Fornmula I, Ais CHZ,
d Bis N(R22), where R22 is H nethyl, benzyl or
acetyl (-C(Onethyl). See, e.g., USSN 60/435, 001,
v1ER] i s | cooiber antedinkeat, & s dpsandfoar epiivealfycubsiitited Ci-C; alkyl

T T RO
pubeinazd frazyl of mdplar@namyof addwtibadimshigstitddRteroaralkyl. More

particularly, Rs is benzyl or benzyl substituted with one or more of the following groups:

carboxy, alkoxycarbonyl cyano, halo, C;-C4 alkyl-, C;-C4 alkoxy, nitro, methylenedioxy, or
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N~n | R32 R31 and R32 are independently chosen from

hydr ogen, optionally substituted alkyl, optionally
wGemgsswi ed aryl, optionally substituted het epOBU§1003/031413

optionally substituted aral kyl, and optionally

] d heteroaralkyl; and nis 1 or 2. Mire
ggﬁéﬁgﬁggﬁly, R31 is aryl (especially phenyl),

substituted aryl (especially |ower alkyl-, |ower
koxy-, and/or hal o-substituted phenyl), aralkyl
speci al |y benzyl and phenylvinyl), heteroaral kyl,

omsk] t ut erh ke dnkydimekteR i i
an s]u bstituted hen;?e tV| ﬁ%%Zjeg%ﬁogﬂ%?wélf%g%uﬁﬁ&zﬂﬂyl, optionally

ﬁé@%ﬂtﬁ%%ﬂk%wn ub%ltu%fml editd catienatly isebstitutegdweteroaralkyl.

USS ted by
e SN S AR AR DS v
ehob eptldnaﬂml(bpﬂlmtcd ai/dlghesyl bpttenylustiesthtu@d- \ﬁﬂBh}@lkdxy/J halogen, lower

oiRETF vl heBpiehy ol gl Feedarypropy.

go0ags] t ut elﬂl RGO YartiQllarEBDOAIMEhTRE R¥hosen fr@ﬂl%&ﬂ}l' é?ml ﬂréfpyl
%ubstltuted het eroaral kyl. More particularly,

Biyhwie @Fxﬂe%mxygtbﬂs@arhqw@athw mathexysthy}, hmfpé\/eﬁfyl th’yéroxypmpyl
f d?ln'efﬁ%aﬂl%ogfh?}*' H%ethﬁﬁ{lﬁgéfpg Wﬁ%éﬁgﬂ ycfleﬂ%)feﬁﬁg()propyl

mmrc@wb meﬁw@mlmprml \A2- Qm&mwsz&mt@@ﬁms@@ﬁﬁ/ D8§oAkih3xyl-4-
R nbodi ment

| |
(LR RIS SR e RSP AST) smBped S
opsipy i o@yly |djisappdpyirandeshys U hﬁéth}tlull(ﬁiétf@[aﬂld@butyla&d
tional | tit q heteroaralk%@ [00145] In a
bl RpraPeh ok S SRES . TGP V‘eE‘F%lmthPhenyl
@Hﬁéﬂ%ﬂ}ﬁle %/1 @5@%&1{/@1&%&@ (o%&ﬁbl,ldlgn}pk Alé(th Wg&%ﬁ

cycl ohex substituted Wwth rox
[pﬁr\;@pylethylkm5¢1r1y}1nqt@@gnorahq{my}ethubmggphohnylpropyl azetldlnylmethyl

L i M ——
eipbo@inyieﬁlwl, inBaziolylrbynd. emidardptetingl, Hythylpgtdidiny))pempy| |,

Rl Ry B DR s R 65 Wb Gt periabprop

dirbmy@h&tylandirdostdmt., di met hyl ami nopr opyl ,
di et hyl am noet hyl, di et hyl am nopr opyl, an1nopropy|
Imé}tlfiiyl ani rMqucpﬁmcularly, Rs i$ aminopropyl-; pyrrolidinylmethyl-; or

FégﬁghﬂﬁkﬁM1 3- (di net hyl am no) propyl, 1-cycl ohexyl -
i et hyl am no) butyl, ani noet hyl, aninobutyl,

am nopentyl, an1nohexy|, am noet hoxyet hyl ,

§§ @5ﬁﬂylaninopropyl, di i sopropyl am noet hyl ,
t 4- (di et hyl am no) butyl, (t- Boc)am nopropyl,

[@ﬂd#iﬂxy phetymhpouhdstytie, invantibowilpdeaslly be capable of forming acid addition
rT?ts IEly h OX peeansy te which reacts with a pharmaceutically acceptable acid to form
an acid addition salt.) The present invention includes pharmaceutically acceptable acid
addition salts of the compounds of Formula I. Acid addition salts of the present compounds
are prepared in a standard manner in a suitable solvent from the parent compound and an
excess of an acid, such as hydrochloric, hydrobromic, sulfuric, phosphoric, acetic, maleic,

succinic or methanesulfonic.

[00149] The salts and/or solvates of the compounds of the formula I which are not
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di met hyl phenyl, tolyl, ethyl phenyl,

(oxopyrrolidinyl)propyl, (methoxycarbonyl)ethyl,
w@oodasasyd et hyl , pyri di nyl met hyl, norphol i nyl ep¢myiS2003/031413

nDrphoIinyIpropyI azetidinylnethyl azeti di nyl et hyl ,

%S%d %‘g%/ ﬁ]&f E%’[Sa)b?ey O[?fl dl l etﬁe‘%]%aﬁlgﬁtes in the preparation of

th@l&h{dcdltmylﬂ}edcbéﬁtabld mtdaﬁmrxbmat@mi comb&irdagPlovth@h Dy the

(et hyl pyrrolidinyl)inet

(Cﬁ%lﬁ)ﬁw%yf ﬂls|f?rm%l| ﬂ)leéﬁ%&yr«s apchastsHeh Forp @notbr agaey i disyresent
(iR, pyd pi perazi nyl ) propyl, furanyl nethyl and

i ndol yl ethyl. [00147] Nbr e particularly, R5 is
aninopropyl ; pyrrolidinylnethyl ;o or

qiaegculgr 8 b shélijl(fomgpg)%nhs 1;015 l'glél 148] Corrpound_s of

I'nven nera capabl e of form ng

a[om ﬂsopd di t EMparlﬁcﬁldi' Sub(gems of lcc?ﬁm}bdun@ﬁmgfilﬂa a Tsaéla q° ‘AJ]?:i aBkent; R, is
reac t a_phar tic accept apbl e aci to form
% Céwa%ﬁyl dﬁeﬂgyga I#ﬁgmiy%%r@éh eyanpReantl BhyiREyhgaed Ro is

%ﬁ()ﬁ@l&‘@wshﬁ@éd'(yl %Caql@ﬂ)tféblls ﬁy(ﬁfggéﬂ R?Q%héﬂyp rl‘lal%?l'letr@l %ethylphenyl-

t he conpounds of Formula I. dition salts
gn@h@mh%hwmbenywfélﬂpere@athékwhml-aorshlmlm:m@lﬂammdﬂwdrogen and
H@1§hﬁﬂ abl e solvent fromthe parent conpound and an
excess an acid, such as hydrochloric, hydrobrom c,
S[Q‘ll]fSll}l c, I]hmsmhm;bganuacﬁio'rrmpumIoémeulaSIuT(ahdl'i‘l‘taréJ hbsent; R; is

ul.f oni c. 1 _The or .sol vate
A R L e U 0 AR
Zﬁﬂéﬁaﬁl?g%gtum uﬁ?aq}@@/l@&lﬁﬂcﬁogdﬁhﬁl RREaHL, |h§l@b1'16¥1y1 methylphenyl-,
accept abl e may be useful as i nfermedi ates in

prehasyahsnghy C@/ﬁnopbmkntalélé@rpm@ﬁlmpbe%c@piﬂmpée%b alsi R3 is —~C(O)Rs;
q{}qé §Erlec§39|ﬁ\6% 8&1095113%15‘3%1‘&}{&%“1%;93‘ el|81\r1/ i lsfi‘bs'ﬂ AE% Sctyglgheig](yl phenyl

onpounds of the fornula
fsgbmtla%‘tvhlehycti@pfebaﬂog@ﬁ, towesr pkexsemtiowdr rai]@hbcraml heteroarylmethyl;

Rarticy nus , of 0015
A SRR TR P BB
&iydro'iymahyﬂpla%nsb niethy]aﬂedlﬁiypmmz Wrmylphést, bhie (tﬂﬂlhoromethyl)phenyl—,
net h Ibenﬁyl, net hoxybenzyl , cyanobenzyl, or

Hy ¥ zyl; R2 is optionally substituted Cl-C4

e[bdﬂ)SiZ] R2, 14 a"\noﬁ%%uggé?ﬁs oﬁ%nip%urm %FF&rmuiba{l @Qﬂ@’ﬁﬂre absent; Ry is
met h UFghen , oxypheny anopheny

e ek e e sz e eers e hydsoxybenzyls Ry i

Suggrga%lggubs &geél n(%%;;ﬂag g}fl)i? 1?_%? gigeInO?}i?%}lx AR/F h%llagl]ielﬂgl- methylphenyl-,
atvgleoryphaRyl-j c&andphwyl tnﬂublbmlethbl@hwl omffﬂnpﬂm%z gihd R3 is ~C(O)Rea;
[T e Y T NE
Rébdtisuteheiily hydr&ial BAGRAY lower AREBYIr AR Y ky); benzyl; heteroarylmethyl;
heteroarylethyl; and heteroarylpropyl; and R, is chosen from phenyl substituted with halo,
Ci-C4 alkyl, C;-C4 alkoxy, cyano, nitro, methylenedioxy, or trifluoromethyl and naphthyl.
[00153] In another subgenus of compounds of Formula I, T and T” are absent; Ry is
benzyl, chlorobenzyl, methylbenzyl, methoxybenzyl, cyanobenzyl, or hydroxybenzyl; R, is
optionally substituted C;-C4 alkyl; Ry is hydrogen; R4 is phenyl, halophenyl-, methylphenyl-,
methoxyphenyl-, cyanophenyl-, trifluoromethylphenyl-, or dihalophenyl-; R3 is optionally
substituted C;-C;3 alkyl, optionally substituted aralkyl or optionally substituted heteroaralkyl;
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met hoxyphenyl -, cyanophenyl -, trifluoronethyl phenyl -,
or di hal ophenyl-; and R3is -C(OR6; R5 is selected
WO eaaioagstio onal |y substituted al kyl, optional | yPCT/US2003/031413
substituted cycl ohexyl; phenyl substituted with
hydr oxy, ~hal ogen, Iomer al koxy or | ower alkyl; benzyl;
138 éﬂédsdqe%c%tﬁﬁ)w optloh@kyép@@fm 1kl optiemadly substituted cyclohexyl phenyl

REdsRf AR WP E']Bk:y hazf(%s d%v&eﬁalftﬁ!yﬂr hov&l;@% %hg%yl‘ heteroarylmethyl;

met hyl hal ophe r oxymet

ﬂié‘ﬁtwt}’éﬂmlﬁﬂ,l ot Wih@nlwllproq]yb ryl phenyl ,
0152]
N B A L e .

Penzat, ehlatwem:tyl lﬁﬂlyl&nzyb&ﬁbthdxyb&lﬁi'loé}@ﬁ’&i@ﬁWI sor hydroxybenzyl; R, is

b yb | b
Aty Bergyied Tl §ari sty i gl bibSeptensiomethylpheny.,
ﬂieﬂ%&?’p@ﬂyl- 'c%nbﬁl@h?g Qﬂﬂucﬁémétﬁylﬁllih%py | or dEﬂloﬁth‘?p Y it 'Rs taken

net h yano
ﬂqgieﬁ%wlbﬁcetswy lopthenally subsf@tnted urhldhmbhﬂnyl ; and R3 is

(S T B LGB REbh SRR .
benzst, chlotodehzyd, hietHyanylgynetﬁbab/l&geﬁ, C})aﬁ)c\/lﬁﬁzy@bk BydtoBbenzyl; R is

| | t
A TR BT b O Chaliy B B by phensinbilgaginyls methylphenyi-
ﬁﬁﬂ}%ﬁfbh@ﬁ}@%%@ﬁﬁényls Hﬁ?ﬁ&dr&ﬁ&ﬁﬂ{)ﬂ@nﬁrlh P ﬁlh‘a}oghe%r- Ghd Rs taken

al kyl 0X ano ‘met hyl énedi oxy, ~or

{aeeeisiibRets By pptm@ ilyvaybpiitnig imidazpi53] 1 n anot her
{Wﬁ nus Rl%l gﬁﬁ%&ﬂpﬁﬁge‘?&%?ﬁ% oﬁhdls 'of i’ror “gyll’ % 3%& T are absent; R; is

absent ; enz enzyI

hezhio Xlglb!@hWb’L mmlbemn mdthoprenhgl,ddy@nqbbﬂyz )Ok hydRnybé‘nzyl R;is

1onaln§b%1[g%t§ﬂlteg ﬁléan B@%ﬁ&? is hyr%c{gﬁ% %H%ﬁfﬂwl Isalol%enyl— me’[hylphenyl—
ﬂﬁthb@mﬁﬁb&n Wanopﬁéhﬂrl @@MMhethylﬁ}quf/lL P2 Hﬂ’xﬁl‘%bl'i&’x Pheaw; ’takgn

i hal s optionall substituted C -

EﬂgR Fr W‘ggﬁ% ‘éﬁ%PPfiP“%Ub%Ftttﬂfﬁ‘éﬂméﬁ‘@th . optional ly

fob ¢ ut o e
B o003 63 TgsariBychls of ApliAE BEAREA'E and T arp phsont R, i

8ol Phlerobenzal mythylbetmyl maiokybesz»tbstvanqbwm @yh)}'duhe’hgdzyl R is
Q@Eo'ﬂl;l;r subt ?)t%v\% Fuab?glkw 5 ésn glgi}r'o%zc( %%ﬁﬁm%%ﬁwl_’ methylphenyl-,

hleﬂleKMBWIebmbpheﬂyld tﬂnﬂﬂoﬁﬁmlﬂﬂlb}ﬁhﬂm& dihbIOPHeRA]; and Rataken
hlcul sub enus _of conpounds of Forrula I, T and
MR g SPUPTRLY SulssRuEeg PIDERFBY sWenzyl

Elb‘lﬁ)]' benzyh Faxﬁ@ﬁlﬁ%bﬁ&%ﬂ@c\/ﬂ com! ?Mlﬁﬂ@ BERAMla 1OF and T° e absent; R is

dr oxybenzy is optionally substituted Cl-

bqn%ylp ehlmbenﬂxl myybereil, MRthokgbephydraytnoberlyb phisydxybenzyl; R, is
X

O o S PR R Ao SRR W o pgphen-

mo@emrpéﬁnydm, t)hnnﬂihenyd mﬂmptrmenWHeyylle‘; lobélhalgpﬁeﬁyl an? R; taken
rticular subgenus o

ngl H85 AL 3y of alﬁ%‘%}?&s@] ﬁul’&*?&g‘g%azf‘pmﬁ?é nﬁbsegt RLis

tﬂﬂtﬂ%} | C tHanicoke oundsaIf el 1@@&1’-’1&’1{ incly@d: hoxy benz yl,

cyanobenzyl or h rox benz R2 is optionally

Substh ﬂ%@ﬂn@m@d -bepgyl- 1111$eth?9'érce<gélsﬁ difydrp-d H-[1,2,4]triazol-3-
ﬁﬂ@ﬂﬂéthyl-%?&p?ﬁﬁ%ﬂ¥thylabeH§a'irnXe!, phenyl -

. N-(3-Amino-propyl)-N-[1-(1,4-dibenzyl-5-0x0-4,5-dihydro-1H-[ 1 ,2,4]triazol-3-y1)-2-
methyl-propyl]-4-methyl-benzamide;
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nmet hoxyphenyl -, cyanophenyl -, trifluoromnethyl phenyl -,

or di hal ophenyl-; and R5 taken together with R3 is an
w@piaokosmho y substituted i mdazolyl. [00156] | nP@r/US2003/031413

particul ar subgenus of conpounds of Fornula I, T and

T are absent; Rl is benzyl, chlorobenzyl,

et hbe(ér’&l}?}no H@YHMbé‘hIZWYI egranbblemylyd, ;- dlhydro 1H-[1,2,4]triazol-3-

nally substituted Cl-C4
gp%@éﬁﬂgg&ag@ %%FHJSE%“?Q@E% s phenyl, hal ophenyl -,
wet hy NeBehyinespropybtNokypbmpylt ~oxoc gyt ERYh 5.dihydro-1H-

hal ophenyl - ; d R5 tak
LS A Oy S bbb ot futed
leM daNC(i}lA*rhﬁMlprcSﬁ DEN-[1- @Qge'ﬁﬁ% 1L 5ROl §th1 o%llipg?lﬁﬁ*lazol 3-

of conpounds of Igorrru la | T "aré ent
pBrzpethylahp obesthyl bemnidyl benzyl met hoxybenzyl ,

TR e o N S PR oS L3 Lot

@h@,nyhazohaiqu:memm proplSB} hyﬁdﬂﬁ@-ﬁbﬂzamldermt hoxyphenyl -
cyano , trifluoronethy

| I'ph ,
di hal r{ﬁe%mm*proma Pﬁéliﬂak%ﬁylﬁ en¥h?e9XQ7\PI‘PW1R$51d§1YQW 1H-
PR3, MRH&'ol yya@ﬁkmwgr@@lphw [00158] In a

particul ar “subgenus conpo n orrrul al, T and
¥ ar ¥-(3fswino- prd@jzl)ﬂ‘é—[l -@erenyl-1- 1sd]ir@jybﬁ»®na 5, dlhydro 1H-[1,2,4]triazol-

b [,
B e R b R Y BBl |y subot )t ut ed CL- Ca
al kylN- (%mm@pm{ﬁb%?ﬂﬁ Eghzylsl -ehamy phé?@i) %D&%'%’& dihydro-1H-

meth]y pheny net hoxy yl -, cyanophényl

th3f web%ﬂﬂymghﬂrgrppyl} meﬂiyhhmpheinw . "and R5 taken
t bst i t d
g?ggelgi%oy 1%‘})?%”5\5%1;&@? n%rt C(;L{H ié?J @6‘?{‘{5 u‘ﬁ‘é?s4 Hlihydrg-1H-

[]r,ﬂ/ é]muazoh34yljdl-mdayl propyl} ~4-methyl-benzamide;
Iﬁ\n:& rPbeN- 1- (4-benzyl -1 - met hyl - 5- oxo0-4, 5-d
. hy dr %_nrlgo Propy N-Bz@rbenzyl-5-0x0-1-propyl-4,5-dihydro-1H-[1, 2 ,4]triazol-3-

hP=iethRl yl - benzani de;
KI[) @Wﬁ]%@%&ﬂ-beﬁzdﬁ?&@4 di benzyl - 5- oxo- 4, 5- di hydr

- | H.I[\I;(3 -Andife-progylpiN- 31- yll 9%23‘1 1- (3 ~-fluoro-phenyl)-5-0x0-4,5-dihydro-1H-

g?r%gfg{)g%gﬂﬁigﬂe ro me enzé,rm%g WD 2004/ 032840
N (3- W@mmn@w&m AN I- 94 lﬁeﬁzﬁat@;ﬂmﬁy SheRyl- S RREYS.-diftydo dE-

O AE I RE ST A

Ni ( g m-[l\g}l% Pﬁ\éh% NY 1L etz RS %Y 1= R0 5 aBY o N 1% Miriazol-3-
10)-2: mqthbﬂ1pml]-43myﬂhyl-®nmiﬁggl -propyl ] - 4- et hyl - benzani d

R ( 3K A BrsgYy DN -bemts gl sp-tely ool Hal 152 Hiriazol-3-

Ay-dimiethylitpkcbyd-34flidro-az@dtiydb id
yly) 2- rr}gtphoy})lygpro 1;}\&4 rryz-t ﬁnzlamé)eenzam de;

N\ ( 3-DhiE-A6LiEe-BlepY J[4- benzyl 1~(3~methoxy- phenyl) 5-0x0-4,5-dihydro-1H-
pd AneheBesn bk dnsitphl §- PGS iR dnad! MYAro-TH -

4, 2, AY43-Aarod-p@pyl)-N- 2-Petchystl-1 A6 oy dxy 4hemA) b dIE Raaifb-1 H-
ﬁ ;,2,4]triazol—3 -yl]-2-methyl-propyl}-4-methyl-benzamide;

. N-(3-Amino-propyl)-N-{1-[4-benzyl-1~(4-cyano-phenyl)-5-0x0-4, 5-dihydro-1H-
[1,2,4]triazol-3-yl]-2-methyl-propyl} -4-methyl-benzamide;
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N- ( 3- Am no- propyl ) - N-{
1-[4-benzyl - 5- oxo- 1- (2- oxo- propyl ) -4, 5-di hydro-1H |
wa 24431810 azol - 3-yl ] - 2- met hyl - propyl } PCT/US2003/031413
- 4- met hyl - benzami de;

SN g?ﬁ%’ g?rllrfq{ olpl%/}ﬂ Nl\{l[ éé%{ﬁy?g XQI' tgﬁlﬁg %}\{YIM Aj gr -dihydro-

é,gr zzaﬁbt@l 1}-4-methyl-b id
114}1@%'? o 5’%[] ﬂpmpy} rongyl L (2-chl or o- phenyl

©- OxX N-83- Andmchgmpjd) -IN- [|-1-|=(4-[benzy1 5 ox0-1-phenyl-4,5-dihydro-1H-[1,2 4)]tr1azol 3-

e eho e dmhs - propy1).
N (3- Eéz&é[q) gﬂlﬁ@&yé -3- Eﬁbéﬂyhb 4eib enantino \prdpdH) Tl Dbenzph®oyd-) phenyl-
0XO0- | ro

ﬁftdih}’é@olﬂ'ﬁl %sﬂ]tﬂ%ph%‘b'ﬁ&l mﬁhﬂﬂwl}yu amidgt hyl - benzani de;

| hydrm AdHS- gﬁﬁﬂ N t(egzsk?qrt@%eﬂ%x E)ﬁ?r{yl)@' &R;\ZJL s4igdfd-1H-

F142, Wahvlk&blwmﬂhsd@ropyw-?( Eucﬁxm4noet]myldapgata)md¢, i

1 [ 42‘[9 Z{éﬂp@& quoggrgl &/\\u 10 L- & lfﬁg ?eé%g}phényl)% hyy Jig dlhydro 1H-
El“Z {['I%aQMQ ?@Qéﬁ&hﬂ opyl-4- ﬁre&\m mzaﬂﬁla@yl )-N-{

benz |'uor o- pheny Ie 5- 0x0-4, 5-di hydro-I H
P 1 2N-41j-wrma(z-mop3b-§ﬂ {1-pt- lm;g)ﬂ-}lr 4rﬂugf5)ypl}enyl) -5-0x0-4,5- dlhydro 1H-

F\L?z(’&k%%&% 4156%%5 p%%%} f%ﬁé@gk‘%ﬁig’ﬁa@doxo l-mtolyl-4,5-

di hy dxg3JAthihd-pebp$h)AN- {B%Olbenﬁyl 1- (4 fluoro- phenyl) -5-0x0-4,5-dihydro-1H-
2-nmet hyl -pro yI] th
ﬁw% @Y,W’Ph%yléﬂdﬁ?}ﬁ F[Yi} %ﬁl“%‘@ nz??tﬁgr%ﬁ@n}‘d% tolyl -4, 5-

di hy dI(IgE Af1'_h+l(l) Bx?ogf}l])tl\f la(afodengyl 5-o0x0-1-p- tolyl -4,5-dihydro-1H-[1,2,4]triazol-3-

yl)- 3-f | udr o- 4- met hyl - benzani de;
D@'@anmlfm@mﬂe‘bmbf}ﬂywehzaxmde

EL4 Zlgi? 1‘%{?18% 8 °P§6r;ﬂ Po@ybng%}ﬁ gyolxl) lgﬁ %l)f}? _445-5’1119&9)1 91[[? '2| 4Hriazol—3 -

f)-lzbiﬁétﬁ’ylﬂjrd)'@l]Whu&@-ﬂ&ﬁé&}d&)ﬂnzahht{@ Ami no- pr opyl) N-{
{ [ 4- benzyl - ( 3- net hoxy- phen 5- oxo0-4,5-di 5y
M { NG zxrmpwmzaﬂ\l 8l- Lﬁg;gqnzylzl- é&‘b’hlw -ehspy bﬁoxy -4, dlhydro 1H-

if‘% T o kA DRy L i hyaro- 1 1

4]Nt(B+Aaﬂmb-pﬁ}pyl)]N 21 fr‘ebé'n}zyl Ip3epdiflhoro-phenyl)-5-oxo0-4,5-dihydro-1H-

T epd KRR BRI 1

1-[4- pe{@@&ﬂnn@ pﬁ?})?)l\i (B4 Bénfzﬂllulofoﬁ@iﬂbéfljoiﬂaﬁym)w -pxcdt4, S=ditiykdro-1H-

ydr o- triazol -3-yl]-2-nethyl-propyl}
{12, ﬁrﬁ[x@pl 3-U§rﬁz@nﬁhmlelaropyl} 3-fluoro-4-methyl benzamlde

|I\II-’1§/ ::; ; §n¢ %Pfi)lr %P%y%) I\'I\g iér gélZ?lep &Y i. alﬁu%%hlan)ﬁ’)h§ BYd- 4% d!i:'h}gro 1H-

yi,2 ARrimA-Byi-P eyl ]}roléyl}mtﬂmmow hﬁ]mbwmedall benzamide;
Benzﬂ\I 3] di oxol e-5-carb

Xyl |
3~ At SRR R B araeyh 6 it phosmiyo-4.5-dibydro- -
il,é,ﬂﬂﬁi%@@?‘l]lj—lfnﬂethyl propyl} -4 methyl benzamide;
, 2 tria net hyl -"propyl ] - ani de;
. N-(3-Amino- propyl)-N-{l—[l-(B-ﬂuoro -phenyl)-4-(3- methoxy -benzyl)-5-0x0-4,5-
dihydro-1H-[1,2,4]triazol-3-yl]-2-methyl-propyl}-2-methyl-benzamide;
. N-(3-Amino-propyl)-3-fluoro-N-{1-[1-(3-fluoro-phenyl)-4-(3-methoxy-benzyl)-5-

oxo0-4,5-dihydro-1H-[1,2,4]triazol-3-yl]-2-methyl-propyl} -4-methyl-benzamide;
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N- ( 3- Am no- propyl ) - N-{1-[ 4- benzyl -1 - (4- met hoxy- phenyl)
-5-0x0-4,5-di hydro-I1H |

wa 24431810 azol - 3-yl ] - 2-met hyl - propyl} -3 PCT/US2003/031413

-fl uoro-4- nethyl benzam de; N-(3- Am no- propyl) N-{
1-[4-benzyl 0X henyl 0x0- 4, 5-dj o-1 H
1 [ 1, N- fﬁ f&%lqlwpﬂopg) {1]-[1)2/(3%@9}93,/1?11)6&125%&?[ }ne’[hoxy i)enzyls 5-0x0-4,5-
dift

i tlﬁyﬂzl '2%{?1%?(213?)? 1-2- nmﬂ{yis-pr%g}'l?Q - IRRRYhth M l{enzamlde 3

1 4 ben uor o- 5-'0x0-4, 5-di hyd
¢ 1, 2N43-AniiseplopB)-Ny{ [} 423 repadeyienpileb(3- §luoro -phenyl)- 5 -0x0-4,5-

Y
SR B pep ke R P pheny -
®- OXON43- ﬂnﬂh@yﬁbﬂ? NEU [[4 (3 cyano benzyl) 1- (3 -fluoro-phenyl)-5-oxo-4,5-
1,2,4]triazol -3-yl]- % -3
dthdj@-rlH_[A%tl‘ﬁ?q)l %gh%@?ﬁtlyé-propyl} -3- uoro -4-methyl-benzamide;

N- ( 3- |

d( 3 Ig\'r(é“ Aﬂ’lﬁpﬁx%gyl “ﬁ - g;glfcf)‘z%l_%%ﬁwl) - PRt pRadyl bgM
mh}%ﬁ-:&ﬁ]i{e[ﬂ t?y4]tr;az«iir$fjll] Z%aﬁai-b%dpylbelrﬂm-ﬂmzrmﬂe
ol hydﬂ'(g?’%&lgégrg’%ﬂl}'w Iéél- -oganeo Ze%zjl)Si (()3( ﬂﬁorE) phenyll)yg -0X0- 4? 5-

bﬁlh%'drg 1?ﬁf1@4]frﬁ&&p§4/%:?ﬁeftlhﬂ9f®yl§ B YU -RBNESR R benzamide;
Am No- pr o J4 benzyl -1 - (3-cyan- phenyl ) - 5-
©X0- M&Bmmy@pwple{N {1 [4-(3-cyano-benzyl)-1-(3-fluoro-phenyl)-5-oxo0-4,5-

gf]%y 4]1%{/‘182;@ iri ag%lﬁ kl] % 1ﬁ%‘%ﬁ}h¥)lrop9f} oépl){)ld}'oxymethyl benzamide;
N (3- M-@@nlﬂé-ﬁﬁbm '4thﬂ0 N4{1t{emz Yluoto-phdnsB)-4H F-hethooy-pdneyl)-3-

0Xo0-4

)g_g -4, 541]111y|df0ag-é-|[1 %,_45{1110?3%@-119&1%1“5%1}} benzamide;

! 15
1 ST S S e R AT QP AR M ety o
bxb-45- d]hyﬁrcA]Iﬂ-r[l aAtitaBI-§1y]]-2matbylaydpypy-éiyilgoremgethyl-benzamide;

o R SRR i LIS B e Moo
Hétl}y{ BrogyldbtmétBAN-pFrodin- Z—yﬁi&itHWchrQQQWI }

| uoro-4-trifluoronethyl-benzainide
N. ( 3- Ds{nﬁlr{é_l%gn@m}r()%jr@lﬂuoro -phenyl)-5-0x0-4,5- dlhydro 1H-[1,2,4]triazol-3-yl]-2-

I f dro-1 H
’ E:Brj)?%l}’ﬁaﬂ%u&gg% nlxellﬂfyl Z(T %x%ﬁﬂ%n)%grggy _Bonzarfiaby dr 0-
‘4 qel(\rg%[ﬁtﬂmzﬁm(dﬁ -difldbro- fﬁhéhyl)rﬁeemébwihydrri;lﬂs [1,2, 4]tr£1‘razgl 3-y1]-2-
uor o nz 0XO-
6@%9&P6W1H#4Tm@wg$RﬁF Wﬁ dﬁmgﬁygi ?hzl propyl }
- mefl [ ARGRZAM. e.'»—dlﬂ%r()%hé{ﬂ)moﬂﬂﬂmh)ydr% fel-pioz, 4J]'trer{)1 3-yl]-2-

1 [ 1- (3 f1 uor o- phenyl) nmet hoxy-benzyl ) - 5- oxo-
&emyﬂrpmpml%ﬁ ﬂuc{ro -4 et N-pigoréslin-3- yyné]thﬂ bﬁ@ﬂaﬁwe, pr opy! }

e e oS T g et 3L 388 onemy-2.4-dinydro-

ﬁ}%hgﬁ&nﬂbuméo phenyl ) - 4- ( 3- nethoxy benzyl) - 5- oxo- 4, 5-
1H
rl 2, 4]21(2}1/%16? -2 gusyl-pronBeiripnzsprabsiil-24- ekl fréltrigrel-frone:

enza . 0 -4- 1 -4,5-dihyd.
G2 AN 90 1o 5 BB o iy -onc-<-heny It 5o

dithy,dAdridAdi-B-yl]-2-methylpropyl} -2-methylbenzamide
1 2, 4N {3 r%gllopr%pgfllg %\I gl HEJB r%ycllﬂgorg&%n)}l) g ~0XO0- 4q¥hen91me%hyﬁ] éfj 3-
d1hydro 1H-1,2,4-triazol-3-yl]-2-methylpropyl}-4-(hydroxymethyl)

Benzamide; and
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N- (3- Am no-propyl )-N-1
1-[4-(3-cyan-benzyl)-1-(3-fluoro-phenyl)-5-o0xo-4, 5-
waledogadss4d H-[ 1, 2,4]triazol -3-yl]-2-nethyl - pre@p$2003/031413
-3-fluoro-4-net hyl - benzam de; N-(3- Am no- propyl)-l\l—{

1-[ 4- (3-cyano- benz (3-fl uoro-phen 0X0- 4, 5-
i Ly éﬁMﬁtﬁ%"L FO}@Z@@ 4}/%?110532154 acig. (91a]m@pwgmﬁx/e rbawljé-oxo-l-phenyl-

ﬁgty}’%%m nEl pr opyl §3 1){2 methyl(pmpyl];ﬁnédebenzyI )-1-(3-fluo

r o pdorg |pprtiSulanty ik, 15Ventiorhylﬁvldeﬂth%ﬁollpwmigzcompplmdazo | -3

<) L G Art o R PR oo uoe) on4 5-dihydo-1H-[1,2.4lriazol-3-

3n apyéthyl¥edzamid
}l.‘;L}b[Q4 eﬁ??ﬂ)gm Egr%%z{lzaml; fl uoro- phenyl 3

di hydv-63- mupo propyINe vl L&zh?pzsélglﬁjchlgr%l}eﬁyl SIﬂxaﬁyﬁ F}llhydro 1H-

%—42(’@%%%1 tzh%{éﬂli%?%%? Ag{r%gthKl-%enZ mlld% 3-fl uoro-phenyl) -
é- ( 3-M3 IAtm{Iye b@pﬁYN}{-lSH-hEnzy-M (45shibrdagtenpl)-$-o4o{4,5-dihydro-1H-

ﬂ%@ﬁ}*ﬁtz%]: %1251?8%?& l)préyﬁe{{%%‘yﬁé %‘f% (geplzﬁz)nrgephenyl)

:4- b4[5-di
3 2( ﬁ{(g}q&gﬁ %ﬁﬁfw gl I?Fe t%eﬁ%ﬁ 14(3 fﬁmﬂj 1eay 195 bxbH|[5-dihydro-1H-

AR b et e -t bonamidL:

R A L B0

[1122 ﬂ]at'igdzyl -3- Pﬂfymgmyupé@%ylmz ﬂyérnﬁlhhytrlylktemndede N- {
1H! [ 1N§C? i]);mpq) aéo,gy].)@{ br(ﬁubggzoyllfgtq?fg]yl -1 rt%lﬁlylf g—ﬁhygro 1I—P Yl ig]trlazol 3-

Kﬁ?fllié{ﬂyl%répyﬁ% ¥y NeRYAnti@d; di n- 2-yl met hyl - benzami de;
i - [ 4- BebAnhind-p(c®y 3N If-Uehengd-Hrosnylki-t8lyled s-diygrodiHh/ 2. hltriazol-3-

et |
g’-lgfzr}ETt rpf%@-‘/b %é??fﬁiﬁx%@%ﬁ‘&a @Wbeﬁigf’nyd}e N- {
$-[4- ﬁQ@Mmb pfo%?@'l\dl{f wn@ylnh@nyéthoy@ @x@lﬂsﬁxﬁnbyﬂl[}ﬂfo-lkl-
IH[1 ltrlazo - et hyl - propyl

Ie2 fhbliﬂt?ﬂh ﬂHtWPﬂlﬂmPRy ?'@l“?ff-ozﬁ ‘?Pﬁlﬁélttf?wanﬁ%z anmide; 5
; of 1 Aﬂ? O(§9A1 nB’%J[MP\gEPFt ir:e)ng b@%é&hoé - fiRij15 8k Q4 BERko-1H-
b, 2,1}mmone>-yg ~amtthyl-prppydpyinettdd-beramide2- phenyl - 2, 4- di hy

. 1 ST P T ok ol bR Tty o -
'[1272’ Q]'tﬁaz)?il-ﬂih]b %et‘ﬁyltﬂrkﬁl}lh il bet&alﬂﬁfehw pr opyl }

énzam de Am nopr o

*- (3, N-(armhmofpamy@ﬁw)-{%bmmLitowE&Vlﬂﬂ@t@ﬁvﬂy‘fll ghegyl)-4,5-dihydro-
1 H
9@%‘@?8&@%%‘3&% z%kqf} * ‘%&11?%@3 it N 0}32840

RCT/ USRI, Ddib4adi3-5- dirweyﬁwcrd (S{anﬁﬂtﬂtrepya)-[ia(ﬂl’-imng)}ll-iSmxo-l-phenyl-
acid (3-am no-propyl) (4- benz;lJ 5- oxo- | - phenyl - 4,
g, quilhyiyp-éHl[lﬂ,é{) triazol-3- yl 2 methyl -propylj-amide;

L 2, AL L AR RbpRopi N2 1 TRLEY = R{QRYhb 2 AHeHR)-5-0x0-4,5-dihydro-1H-
[1,2,4]triazol-3-yl]-2-methyl-propyl}-3-fluoro-4-methyl-benzamide;

. N-(3-Amino-propyl)-N-{1-[4-benzyl-1-(4-methoxy-phenyl)-5-0x0-4,5-dihydro-1H-
[1,2,4]triazol-3-y1]-2-methyl-propyl} -4-methyl-benzamide;

. N-(3-Amino-propyl)-N-{1-[4-benzyl-1-(4-fluoro-phenyl)-5-oxo-4,5-dilyydro-1H-
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More particularly, the invention provides the
foll ow ng conpounds:

WOR{03/0328un0- propyl ) - N-[ 1- (4- benzyl - 5- oxo- | - phepgT/U842083/0B1413
|hydro I H-[l 2, 4]tr| azoI 3 yI) 2- et hyl - propyl ]
Ami no- pr,

&gyl ) - N
[Mﬂtr@é?wlﬁyyll P ﬂ(@%ﬁ{oav% %m@ﬁxk‘aen@na 4, 5-di hydro- | H

| |
4 A ﬁfi {Aﬁ )N di- [%?Féy'l‘mglg&gﬁrﬂggyl 5. Rl)_(o ? 5-dihydro-1H-

[ ?{449138@23;4'1} 2+meﬂ(}4~ptdpb'léf3eﬂlp1n@ﬂyn€)th}5-bemmld$, 5

dI fr:éfi ﬁmd%%lfgﬂglhé [%](%\L%flgy&#hoﬁ%){ F?]t8§/§/?)% cﬁﬁ/yfr(P {ﬁrf}/&}ﬂr]trlazol 3-

hiy I lbeh A nyl 500 4,5-di hydro-1 H
WW%% setlery)) % oue -l

«4 néfﬁ%rmb@mramlh 1- [r%lxergzy}xrh(ﬁ@ya@lpo)&yml $4oy0-4,5-dihydro-1H-

L B A 5= PR e Sue- 4, 5 i hydro-1 1

e« 3-f |W-(Aﬂﬂnd¥'pﬁobylb Nbf R aehlé-1-(3,5-difluoro-phenyl)-5-0xo0-4,5-dihydro-1H-

%QH%OWWIE%OI%HITpmpgé Afmgt ylnbe¥llzan151dg xo-|-mtolyl-4,5-

|
KI— )( 2NAm %\gﬁho Woﬁf?M&l%%ﬁﬂbfén(ggﬁﬁ%még—ghelny%ﬂ %Xloy4 ,5- ?1111 dro-1H-

E;l| 2';4/]01@91]—3—5/1[] 2-metitylipropaidol-flgoro-4- methyl-benzamide;
321>Rg?t 13? B ofr’g Hl\gfmfbeﬁ.%’yﬁ‘i A5TBhO-REDA TG, 5-dihydro-1H-

:[ 4]’(&&812%5/}]12 -h ShyIBk 9 RY3-fb@ Y-y iflberomethsl- Eengtinkiyielr o- | H

I h
b 37t Direi-gmine ptomyh N bR OB s ey g H-

s L ) A

o 4- rreN#@Mempmpyk}«N {1- [\]-((Hluém pf@nyibéf@-ln)eih(;]x{/ bgnzyl)ls Hczxo[4 ,5-
5

%1h rg]lsf flaiéglf:rl ¥l?g%£l?ﬁy¥ _péﬂ,}?b t?ly eRzami g ro-

2 4- ”ENRB’JA&%%%}?-@J 1-[¥-G3udr- ﬁl(bn?l')—ﬂqyllﬁetﬁ\dx{/ benzyl)-5-0x0-4,5-
1 [ 4-benzyl -5-0x0-1-(3-trifluoronethy phen [)-4,5-dih
9dirydro III-[H 4]1r1a2014% ViR apeshylprapyl}-4- Wdﬁwm bbespymide;

aci ge%l ggéfxrlrlll ot p g(ﬁ FF&ZCZ'L e‘ﬁéz“g?‘%%%?%&c’%ﬁ‘gﬁﬁ?‘ %’k&"hs'
4ih§didi 1 plc D4 TridAo | 3-yi]-2-methyl-propyl} -3-fluoro-4- rlneth}.ll -benzamide;

%l,- (2é4 o ;fgﬁlgla ;ﬁgiip?}/’g) ¥ i mez hé_(/lar]op {)e%%f/ls ]l_(?WUgr%’phellyl) 5-0x0-4,5-
%ﬁh%érobﬁ-p flyi 4jma(z6r ﬂ?fl]b%éfmﬁlbwl}):r ﬁycﬂéﬂ)?fnfbﬂ@t-%rﬁhﬁﬂfd@— | H

riazol
of | uoNd3441mb+pydpybélﬁﬂtm -Hefl- [l -(3-fluoro-phenyl)-4-(3-methoxy-benzyl)-5-

Oé(g ga?%dgo Eﬁﬁ&)éﬁa{m?ﬁﬁ 3 311]42 ng&g'%ro{)ylf %er{ﬁﬁﬁzfexy phenyl )
L 42 41\]1;(81"@%@5 Mbb ﬁ’dﬁ@th 1 pB dhiptakphenyl)-4-(3-methoxy-benzyl)-5-
me enza
NXQ‘éjﬁq‘ﬁ\‘lYﬁjéQ [5Hdﬂ)§}4jltrlp‘;z_oé-i y[l]42 B’@WZ&/PWPYQ 4 tlflﬂ%?laetbﬂéﬁwa)mlde
OX?J@A%}O%‘/C’%%ﬁrloG' Sl_hlﬂéégfo\ﬁ@e%%é?gﬁg §ZAiﬁ"}lydro 1H-[1,2,4]triazol-3-yl}-2-~

methyl-propyl}-2-methyl-N-pyrrolidin-2-ylmethyl-benzamide;
o N-{1-[4-Benzyl-1-(3,5-difluoro-phenyl)-5-oxo0-4,5-dihydro-1H-[ 1,2,4]triazol-3-yl]-2-

methyl-propyl} -3-fluoro-4-methyl-N-pyrrolidin-2-ylmethyl-benzamide;
. N-{1-[4-Benzyl-1-(3,5-difluoro-phenyl)-5-oxo0-4,5-dihydro-1H-[1,2,4]triazol-3-y1]-2-

54



[1,2,4]triazol-3-yl]-2-methyl-propyl}
-4-met hyl - benzam de; N (3-Am no-propyl)-N1

wdaz2¢odobasmeyl - | - (4-f1 uor o- phenyl ) - 5- oxo- 4, 5- di hpdr/osiobB/031413
{1,2,4]triazol - 3- yI] 2- mathyl propyl }

- 3- fluoro 4 e -benzam
wtbstm M -metqy - Wﬁﬁrlﬂ@rﬁzyllne@ybkf@z?mﬁe’t36‘F1yI 4, 5-

i hydy g- . -
€| )- %rﬁe&# r{obpl?lgtgi%; ]frb]%%)ojl b ZPII é2n%hell%o d)h?nyl) -2,4-dihydro-
N, Btrmolren: opyl ) - N-{
1-[4-benzyl -| - (3-cyano- phenyl ) -5-0xo0-4, 5-di hydro-1 H |
1, 2,4]triazol-3 -yl] -2-nethyl-propyl }
- 2- et hyl - benzam dgfilityNEdsBndahd Adpiisipyrhtion\- 1
1-[4-benzyl -1-(3,5-difluoro-phenyl)-5-oxo-4,5-dihydro-
GFPerE‘”i“ 4]triazol - 3-yl ]-2-net hyl - propyl }

thyl 0485 condo s AIHE ST
aﬂqbenz Cf}gl&%gé 5- dﬁo%n[b'aor 80 #enﬁfﬁﬁ%y%%g% fnavarletyorfo
c

hpp}hczitloms mvdl]vtngwazr@ﬂloregfyml]os@ ﬁsgmh ad by those skilled in the art,

TltP%S 1618% E@{t‘ltelrrr% 1§¥1gar(1]§¥ 54001 wa gech 1J\|'of1653 @%ng nﬁ{ogﬁﬁlt%erg?{ncreasmg

bitttecieasingthd hétivitqzDd ccﬁnpoln]:ntz?n ﬂieﬁﬂit;ohe paitbww }Stated dlfferently, mitosis

-3-flugro-4-trifl
nay he affscieg( ﬁgoﬁquﬁ’gaf l%y de 1%1ng equllzgnum either by inhibiting or activating

ger{aﬂ‘l &5 Mnitd. S(n%ﬂ&rl oRcheH2BY bd used @XAefmdiosik.hydr o- | H-
4]tr| azol - 2-met hyl - propyl}

{ﬂﬂ-lﬁﬁt hyl Ib@rpg@nmlgreembOMegt i qeBIPPY )Qf l)h.e NlV{:ntlon are used to inhibit

L

thas crmtelxyis -n’l:eanlzian'leahmg or Mit¢rBridgiwiib- nptc@pyppdlhl-for{nat[or[ 0r| causing
H}gtﬁvﬂ ];%Hcﬁ 8}! ﬁ-‘l?’%{%l zﬁyt '}11% é?g?lglg e %;?In]%g‘rgoz h%rel is Blg%n% opgnization of

nﬁcrgﬁiﬂ]@%ﬂl‘cdﬁﬁ&éﬂ stro@eaby f@otic kinesins. By “mitotic spmdle dysfunction"
no- 3- b I
éer(sméhwant BligLe Mgssanddea?l(ar sP?q)g/:l?engrmaecfgﬁy J-1-(3-Thuor

100 P?]]ut ri agQl coﬁ{xﬁ&}nldg g (k€ ﬁl‘H’Xllltlogra%t?ﬁﬂ to bind to, and/or 1nh1b1t the

or o- 4- et enzam de; N-(3-Ainino- prop% N-{
1et[v4ty (OB -a0yigtio- kb@smymP 1In(08e tmb@hmerpﬁbﬁiisy’ ishugies Kb Psalthough the

ca_mﬁ a%wm ltlﬁ%y fd 4J1& {o o?%n I1b113the XJu]vn? opﬁglhxﬁes%s%ﬂ other

enzam
Nrgaﬁrsrﬁm RCthid rc@fﬂyﬁt) 'Lnﬁnlfl{"lﬂﬂ)sraﬁs Sikhar i mcreasmg or decreasmg spindle pole

éépagﬁ-tl(ﬁ;,&ra{sbslil% rgp ?orq_xaty c21) h? ts&?agg@ ) q%]es&%l&e les or ot%ervvlse causing

n?or%ﬁ;tl dprdat Béi'&ﬁ)é'hm} oftﬁ@ﬁh?t@t"ﬂ ﬂlvﬂldle Also included within the definition of
Am no- propyl)-3:fl uoro-

1<qP1fo( Bedel numoeesmrfewmts aud/g. ﬂ?@t{nﬁ@tﬁ 9T bRz §9e)U 5. Passah 0437.115,
%E%HP X‘l?{’ go&tel_l'b% ﬁélff]%% %]lltl {té ééf?éty 3'H¥e| Jorr%oﬁ% t<‘5YJthf: Rfv@RYdn Have been

or one enzam
Ehdwin Bérazgd;pehﬁ@fﬁy for KSP| Howevqo,ftbmy‘ﬁgenﬁmmom isludpspelngs-of the

4]t I
cﬁm[?%‘lrﬁwd rof Bflo H‘lx‘/‘{?]ogl% nﬂ}@{"ﬁ%fle (ra(r)]g Z\m de;
Nodiks] 4- Bemlzelémﬂ ﬁ&s@fﬂieﬁﬁ%ﬂtﬁ&r @aemx kQ trémt eetmmpﬁmmmm
ro-lH[1 Jtri azoI ng (P
digepnse- &Jlgh %@qqg,q;tatp@ ‘ﬁ@lpl? 6qn| l@ltlﬁ:atg %y ﬁ]@lcﬁlpp %Q% fgxﬁp(a;étlons and

Nﬁ hods growded herein 1nclude but are not limited to, cancer (further discussed below),
3,5-di f[uoro- phenyl ) - 5- oxo- 4, 5-di hydr o-

aHto[nmngnm,c}lt;qasQ;f@lgalgh%prqerszarthrltls graft rejection, inflammatory bowel disease,

cellular proliferation induced after medical procedures, including, but not limited to, surgery,
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54 WD 2004/ 032840 PCT/ US2003/ 031413
nmet hyl - propyl } - 3-f | uor o- 4- net hyl - N- pi peri di n- 4-yl net hy
wo 2dwan02mn0 de; and PCT/US2003/031413

5- (1- Ai ni no- 2- net hyl - propyl ) - 4- benzyl - 2- (2- chl or o- phen
yl)-2, 4-di hﬁ/d(o- [ 1,2,4]triazol-3 -one. Uility, .

agioplapy, addicadsn Rieament ipeludes aphifiting celipker prolieraton e 1S
: agg&%ia{éﬁ% it QLR NS by 418 I WABhAAA S S SR rédlire

variety o applications ‘involving alteration of

trdatrosit.sThudsinwing bmbedimppr the invempnhgretrhingledes kpplicatdon ta cells or
the art, ~.mtosis. .be altered in. i e ) :
S =l 83 s Ry et o M@ AP bAcirth St aftss o
Qsteglecreasing the activity of a conponent in the

mtotic pathway. Stated differently, mtQosi may he .
Whtedt ed (L gomPands apreasetis! _r@f%tlﬁl?sr?@ é&aﬁofi? By herein
&b LRBELRYy dae®lddinGorhe RthdRbi ddcer %@Iﬂdﬂig@olid tumors such as skin,
cofponents. Sim | ar approaches may be used to alter

predst drain, cpoTRbalcingnas, fesficuiatereinorasniel Merstpartichlarly, cancers that
co unds. ' I : re used to inhibit

?ﬁn:{%t ie%eéﬁ‘?{ﬁ‘é‘%%%‘li %Ijrg}égtp%r%lﬁe!a@hus causi ng prol onged cell
oCycCl ecatlibg SardomaniangissasconBy fibrashicbing," rhiabdontybsascanon tiprsarcoma),
I's meant decreasing Oé interfering wth mtotic

spi NdPERGy H’é‘t”‘ii%‘?yoa’ra’ I?IB%‘P= omaie Eefaéor%a.pi ndle
Y ST UNELT Oflon@boerdid t QfdiforiP] {é&“a?ﬂoqur pat i gRdifrbieAitdd istnall cell,
meant gani zat?on of  mcrotubules into bipolar )
st r ucindiféseritigteriargstcield, adenvesriinema)Byveoksr barrickiolapicargingma, bronchial

dysfunction” herein.,i ' ' C o
O AP L S B R BB RO e
of he | O¥@BlntRiindr € uUsephtgud o (daharmouso, celindéapdindnm)i idénocarcinoma,
the activity of, a mtotic kinesin, KSP IF one, .
embodieiPEIPsardoms. KgpPhamahy figmeRSkearghons | fppagae, “leiomyosarcoma),
conpounds JTR 0 248 6hrdiRord, NHslliRoRE, dlidabBidmal BBstrinoma, carcinoid
activ#?y of “KSP ﬁinesfﬁsofron$gtﬂer gorganisng._ln .,
thi s wontsexippma), sivilbiowel (eteanearenerhe fymphemagaicigidgymors, Karpost's
decreasin i I separ.at | | 1 bowel
el fo?’arrrcé) | Oﬁgoﬁ%er.ga}, pl%g%&%‘?ﬁg’, Elg{gr{l?fﬁegf@gﬁg%? nféﬁr%ma), arge bowe
" pol es(ad@iocatinei tsierlaadaiony, vitorspldeloog leahartoma, leiomyoma);

perturbation of the mitotic spindle. 0, i ncl uded

37t i FesuaT ks oG (PRt QU iy BEcFeptgobistomal
var i apihem s/ 10kefnli A BIRIAESan@ furdiSR (sq@@Bold. ool c8inemb, transitional cell
6,437,115, 'hereby incorporated by reference inits .

ent i r edrginonth adensiepreinaa), orostafre(afignpeaieingna Haipampe fstis (seminoma,
shown L dibl B4reinbdlE interstitial
o oenc SRR LA Bhol S s bIE s i
t 0 bi odll daccimmayfithohmas Sbroddesvmayiataibetokd mmeisnkiponfal0163]

The conpounds of fhe inl\f‘gnti on ar% ug d to treat blastona
tel | ubyer pheBpiPmar QERaTel s gRURUNA) g U I hengioblastoma,
Whi ch ;e ARk Remb 1Rp418E 1M Aok MBA a;conposi tions

and nmethods provided herein include, but are not _
¢initBdngo, astengasic (isPmAefOstosEtswed fivEgsaigpma, malignant fibrous

histiocytoma, chondrosarcoma, Ewing’s sarcoma, malignant lymphoma (reticulum cell

sarcoma), multiple myeloma, malignant giant cell tumor chordoma, osteochronfroma
(osteocartilaginous exostoses), benign chondroma, chondroblastoma,

chondromyxofibroma, osteoid osteoma and giant cell tumors;

56



aut oi mune di sease, fungal disorders, arthritis, graft

rejection, inflammtory bowel disease, cellular
w@e@kiotmu@t i on i nduced after nedical procedur eBCT/US2003/031413

i ncluding, but not limted to, surgery, 55 WO

2004/ 032840 PCT/ US2003/ 031413 angi opl asty, and the .

*| i ke . Neryaust system: i ngulldeostepipi Bemangipmde| §rgffdgma, xanthoma, osteitis

prol i ' ' ' '
s e
r equimelulloblesdmea nigliomy uspendymong  eerboninmee ipinedlbwa], glioblastoma
inventiap herein incl.udes application.to cells o .

i ndi \}%‘H%"@’ otepfigndrosgorss- S edpaf %‘“P‘%}ﬁsg%?’ ﬁ&“gem{al tumors), spinal
af f | | Gbd fdarofibkdmaménReRMAf glidiRsardnapr ders or states.
[00164] The conpounds, pharnmaceutical formul ati ons and
*met hddwepelegicaliettere (@ipmetsiploajsiiomap Gpa i (geryisefarginoma, pre-tumor
usef u(ler\fi&'i ﬁ§§551ta£ %%r[é? Eivm%n &ftittorla [k&&ds%%tﬁ&né(%l‘di&)ma, mucinous
tunors suc s skKin, reast, brain, cervical

car ci systenocaresomg uinalassifzadcanmmmag), g‘amlosra’ﬁh@al cell tumors, Sertoli-
Eﬁtr t g[?egldllagglfé/l} itﬁﬁ%&g’g rd?sgterrﬁ%a%?na% Zlgal?%%grtrltg oe?rggglga)l, nv%ll\%d ?s’quamous cell
( angi Qsafca)Ritraditbeins adreifdia, adehadachiitynsibrcartama, melanoma), vagina
| i posarcora), nyxoma, rhabdonyoma, fibrom,, | iE)Foma b 1
and t&leat Gfa; CarRMRS Wﬁ)‘ﬂ%‘ﬁoﬁ‘gﬁi"ﬁ‘rc@&w&i !J?BW%O‘f s Qg Embryona
cel |, mbididybeh &t abkspiadme (@Rlidoma)undi f ferenti at ed

| arge cell,” adenocarcinoma), alveolar (bronchiolar) )
ecar ci Hangtolobiconblepdl(myeldid nowkemia dacgionand ¢hyeritlogeute lymphoblastic

chondyr gnat.ous hanart ona, ' S .

st rBRRERRL A DR s RS il B teaop disoses muldplemyeloma
adenogagledydpia@ic syhdomay Heddgkdosraisedsy mphbiveykin’s tymghoma [malignant
(carcjnoma, |ynphoma, | eiomyosarcom), pancreas

( duct AmPAeBHocar ci noma, insulinoma, gl ucagonons,
Jastrgpg nﬁali%ﬁﬁﬁh@%d;na, batIDeR carkinBRABuansdiR il BPMBdma, Karposi’s
(adenocar ci noma, | ynphoéma, carcinoid tunors, Kar posi's

sar cosmgonaenoley dysplastisepvirpovamngibnpeamataibnet kdoidpasoriasis; and

fibro | ar ge bo adenocar ci noma, tubul ar
'adenow%sneg\é\'@% % hanmartoma, | ei onyoma) ;
GRkddmefdim) aEatmbitae tancliithiels tathenoanekoone]ls, cluding cells afflicted
tunor [ nephrobl astoinal, |ynph , | eukem a), bl agder .
o P OBl e B Lo PR, ol ST Bl SO provide
Bleln, ifC RS N\QUB1iBEE BPSH dhk BOMB hbovR i@t AdEconditions.
adenocar Ci noma, sarcoma), testis (sem nomm,
{easora, Andsheramseil aspactfiberayentien sraddbhraying@rpampound, salt or

chor,i ogcar ci S t i.1ii.al N .
SRR SRR AR el e i
|ckinarayoliferhiiveatiseatedpakimimstérivgpa teffeeive ainaunt oéithe icompeung, salt or
chol angj ocarci n hepat ohl_ast ngi psar.conma, . .
TRBHEo QBT TN TSR erTR e g e heGmel PaL angp periularty
BRABSs 6RSEERASEHERI Y a chirkd SFRREGRABor A8dlulin prilliferative disease,

| brous : -
each dose being a pharmaceutical formulation including a pharmaceutical excipient and a

compound, salt or solvate of Formula L.

Testing
[00166] For assay of KSP-modulating activity, generally either KSP or a compound
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hi sti ocytoma, chondrosarcoma, Ew ng's sarconmm

mal i gnant | ynphoma (reticulumcell sarcoma), nultiple
wop@tosms mal i gnant gi ant cell tunor chordoma, PCT/US2003/031413

ost eochronfroma (osteocartilaginous exost oses),

beni gn chondroma, chondrobl asto
@qq@rﬁmgéﬁw drveRtigihia nowsdifeably Q%‘P%E?rﬁé‘ B9 DY sYRpOrERgving isolated

&celéﬁg %52(9 Q4. 038 84@: F%d/ HILBY3UI3 ]Pﬁé thsol¥Ble @Rt may be

sy em s ost eoma, hemangi oma,” granul ona,
madst dfenn cormmsmon itswhigle fhersprapls Fan heehoiindy dsreqdikysepagiteshiiom soluble

%tgh{ﬁ? Ionb lsisa S 1erw1$e c%lnipgt%% \Qlﬁfl ﬁm)e 8VQ51"{1 ngth()@gf‘ £09é%¥ﬁ1g "Bhe surface of

fuph BERoANMpY b@kdhdlmlr ﬁ&bﬁmaild 0|ﬁ‘aliy£ doflvxmmnt shape Examples of suitable
nnoma, retinobl ast

Bet g@%?‘?P%F)gig o oa’ayncr%tg?rr%a[tes Atgys mempranes g mads These are
?Eféblﬁglhﬁ’d@of gtk PDBic @3, pORFYrene) PUMREh AT e, EHylonLHr afttéSellulose,
e

ndci netrial carci noma), cervix (cervical carcinoms,
chkmf “aetor Micnotiter plates wy%@taasarayspe@wqoegenembww a large number

Q arg%:aa/g gglabe[c%rerlreg Qi s‘f%ﬁltta%g(ﬁﬂgléﬁgé s&&%moﬂh‘tg P%ng‘ents and samples.

enocar Cl norna, unc car cl nonma
ghe’:lpuﬂﬁ@ﬁeﬁt-rﬁdnﬁﬂaif bineinig oifthﬂmimple Benot ahitial sbégt@ ag itdetdmpatible with

tunors, Lgnant ter

i erarn TR e RO PP e T L Y Tt and s
ACSRINBEABIE] PANBular IS BF KiRiBg indRILSME B9 of avealgdi (which do not
(clear cell carcinoma, squanous cell carcinomm,

beti¢aliy btpcls allﬂl%ﬁ’& 1@@‘?@01?19@%1‘“3 oF H‘gﬂmg‘ﬁnﬁ%\’fﬁﬁn the protein is bound
EO%L % ﬁm(iﬁ'x? k& bROFR b 1onﬁ|%[ﬁ%o% QfLRicaltr@8Bhking, the
e acute "and c

m a roni c], acute
kyiEkio blfthstprcaem beageringhe shfacm ets. IFyluhqmog: binfing lo&ilik sample, excess

tgqlug B:Ir g@ [ %:téﬁo\(/gﬁl] | \‘?’vgs f l'_l“kk)xgyakﬁplg Ileg%{uﬁé gtlegsniﬁay then be blocked

ﬂ@augim@kaﬁbnamkwmhﬁm&u[mMgm eBﬁA), tageip laonmr innd8kous:protein or
mal i gnant mnel anoma, basal cell carcinoma, squanous

e8Ier Meigkei non, Kar posi ' sarcoma, noles dysplastic

7] | 1 POTR, CO%gﬁﬂ%f th@ %{vgﬁtidﬂflﬁ@r HeMBed dteth&f 64%n to inhibit the
soriasis; and Adrenal gl ands: "neurobl astoma. As

astisityloén siitotic kinesn, eviculerly KSR hrone smberdiment; # exnaspd ofthe
cancer oy

TSR PSP AR BR0 Lot Bepatos oo
‘208 alosvnde ke artaand pIrCh)dBSZI@Ié or herediimgsini aetiViticke Kinesoedckivities

af f | t.he ahove,.identified.
Tisipe Sl [omeson TRt RS bt Bk §iting e
'pGM/ﬁﬁhké@ﬁﬂ)d%pcﬂylﬁédzam qi:ﬂ&tﬁorﬁﬁﬁmwﬁﬂa dyf@hics)bindiB@ ko/@h& proteins
: Formul a | age insert or other |abelin

|oﬁ61e@amﬁlg indiog i mrg irealvEchig oall-cpsds papfrgls serving as a substrate to
RERL Eﬁz?ﬁl?g lg %&1 A GHa3%r B%te%f&n Ak %ﬁe%fﬂc%e@i‘ﬂ c@l‘;l]\flﬁ%hﬁﬁes such as

anount e conpound, sol vat e.
complwel,segaitionor sol vat e of Fornula | in the kits of

t[R(?léSPV ent lk/l%ﬁlods of? paelrrtlorln%Hg %%P{ty assays are well known to those of skill in the
art. (See e.g., Hall, et al. (1996), Biophys. J., 71: 3467-3476, Turner et al., 1996, AnaL
Biochem. 242 (1):20-5; Gittes et al., 1996, Biophys. J. 70(l): 418-29; Shirakawa et al., 1995,
J. Exp. BioL 198: 1809-15; Winkelmann et al., 1995, Biophys. J. 68: 2444-53; Winkelmann
et al., 1995, Biophys. J. 68: 728.)

[00169] Methods known in the art for determining ATPase hydrolysis activity also can
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provi ded as one or nore doses for a course of

treatnent for a cellular proliferative disease, each
walome/0bxsitng a phar maceutical formul ation i ncl uBCTIgSH03/031413

phar maceuti cal excipient and a conpound, salt or

sol vat e of For nul

| . Testi O 6
hegisecroahifR iy ISR Pasge ?@?aysg&l%ha 3} 8 %ﬁﬁ P64 b3 h%reby
RQIRI R by rferd¥ee 20RANHREB ﬂ&cm/sm&?é 0814 4adively, conventional
accordlng to the invention is non-diffusably bound to
raethodssid usbd.eFasgppaple, Mhepldapriiom singtie gan begpntiicd e Beongi ng
embo%ﬁneéf 1k ATﬁas%&frﬁ@é&%é&w %{%%ﬁ l%tﬁlges% { RMYpPCK t(ltgerc)lﬂoriggh%ld) and

I'Nso e su conposli
mblictite ighven sappit 8. 2amMbedivoumdlybdage i, é)aﬂl th mépamtaig@dn oxalate,

IR IS B NI T e A —

RYB N1 SHRPATLSMTRYA. bﬁw%ﬁla'teﬁsté?ﬁarﬁ@ﬁt@ USedaB ‘aa@fcatﬂﬁﬁ/converted to mM
conveni ent shape. Exanples of suitable insoluble

moufgpmc plosphrt¢ tethesadi muaﬂéﬁvacmrmaé% stanglardgjaave h?émrﬁlﬂeéﬁ@ in PCA,
?dg) p& ota nb%‘rlm&l?g%] gﬁ%grh%jrigeent 18%8&6%%0 L rgfg\ggt x%lls% QES a 1rHJ:r"61§tref &ate

pol'ysaccha
The 1ﬁ§tﬁﬁ& Ise@g6ped forefiol Gmiiiteedngl. thMl@tEd)st neﬁd?z[t ap Ia‘astod&n&rmf 650 nm.
arrays are especially conveni ent becayse a la

Mﬁb@&ﬁlateéfané@éw%fe yseds psordaceidings gan eﬁﬁ?‘fegﬁi%dgw and
%l%’ct&lgov% lﬂla ﬁ@ﬂ&aﬁy oA TH-82REAE RnANHinBO R BSlude thB Quciferase assay.

articular manner of binding of the sanple is not
momﬂ] al s\ TResgpctisity of Kisssinamgsertdoplains lse kan Rerised ogpenitosthe

egfrg teaée%léslf an altrehv(/) qﬁml%(vntt@%okenﬂ(ﬁﬁ& llrpT.rﬂF ]@.Iqatﬂbr}fﬂ@ IeHl%O&lHl%nt ATPase

e an nond usa
B@ﬁ}tsloﬁ Kin&din ﬁl’etpb@‘@iﬁqedﬁn tb'e Akeng off midroitbuled dn agehayfembodiment, the

anti bodi es (whi.ch ste

Ao . 00, R0 S L S 5 e con

Be @t &ikdd ih theRBhssaly® RS BRP&ihnt, tHé @&t ofingbmigs ih@ependent
"sticky" or ionic supports, chem cal crosslinkjn

ggmhc pRsSpRITagpn pﬁ@wmﬂéh s AndATRg ErAnolAr epRodimgnt, é’&f‘egffeé"t o the
E% e LW R A0 gfbg%@eﬁﬁcﬁﬁ} 1ﬁcreﬁ?ﬁ%@l§e§conéﬁﬁm of ATP,

érial s remove e sanpl e recei ving
ali@ambutes/ortbothn lpget bh@bk@dlbOdlmeomglh effens Qﬁﬁaﬁ ipgamt i ingyeased by

bovi ne serum (BS as or other innocuous
HPH?%P%C%legfﬂgfghg] gn“&fB%TéSFQ?he conpounds of the
fowdent i on @@ﬂpdﬂﬁdﬂﬁﬁdnlﬁlﬂt the eiof:hemiml aaivitp lof KBP it Yieo may then be
activity of mtotic kinesin, rticu

éQﬁgcnéqiTﬁb\quTeIﬁtV1voas01@6tH%@ﬁtgoq§flnq as§aﬁ§,%t§‘1ell B}z]clei: gxstn‘)utlon cell
Qﬁgﬁilt}n %fjte Wﬁﬁelgenlécsﬁ)n&} 18R CaciG iy, Ylstryoulbn, KBRurhiSer 35 may@spindles.

Ki nesi n cludi'ng KSP) "activity is known in the art
Muthdds &r nategomrgced cydto d@trubumm 1 calt ponplativador egample; by flow

aitt 1111\8/% lg{%swelf i %lwtﬂ‘ijo gloPe sk@gd OA ¥ alttoﬁ %%flﬁéiﬂodo‘gg; determining cell

mcer ot
PRbYITE r$ez dbd cannple )OSy Paerit 6ABY, d)hS @aéw)ant@*pwmted by reference in its

g]ﬁtgr[ag/tp gl]logcog r}ﬂa%??q%ig )fctréno&‘l?[grtugggsr[fg% eﬁ%&a&@ﬁ chall%ormaP ion are well
&Bbwn EVEOL of 98l iDhe a® Gy, WBitcheAIHAG Rafic® (1998), J. Cell Sci.
111:2551-61; Galgio et al, (1996) J. Cell Biol., 135:399-414), each incorporated herein by
reference in its entirety.

[00172] The compounds of the invention inhibit the KSP kinesin. One measure of

inhibition is ICsg, defined as the concentration of the compound at which the activity of KSP
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ot her enzynes, such as ki nases or proteases; and
specific kinesin cellular activities such as spindle
w@oedog/osmpar at i on. [ 00168] Met hods of perform nBCT/US2003/031413

notility assays are mell known to those of skiII in
the art See e. et al. (1996), Bio J.
iy ﬂecr@aw&ﬂm)erem aiveie agpntrolq Grsferred qoupougds, A bles

t&% b%@f ﬁlghp V\elafgltredaé bOdl:lT%gg‘s haﬁhg %Of Idss tl?ag(a%ut 100 pM, with

&6 @fef&red\ﬂn’nioéﬂnrmm rlna‘ﬁhg Hl'so's of 188 Than Bbap h 0 $.M &Vlth@@rtlcularly
2444-53; W nkel mann

.,.. 1995, Biophys. J, 68:
st STokpRioT Y Bk Al i e P P serialy pisfirmeg
ARtV R EBI@&@ ofietd tar abodd 190 n§AAnd Rih WO 22D RAE840

PCT/ US2003/ 031413 be used. Suita Né@@solutlon based

‘astrdinsenty havingilCio3 efilessiha abpuk 10mM.6 repeat offfepodpone using an
[ einits entirety, describes
Aﬁﬁ% Q&&Q&ﬁﬁag§?&%%g@§§ y, conventional nethods are
[08ETB] For Ammﬂnpheasuﬂélof irdibétdrses Ki. dfor kompsinds walm [@€s less than 1
uantified. In_ o odi.nent, the AT drol ysjs
£ e O s AT 15 B ORI 0T B O G I §]
@Eﬁﬂ)ouﬁ'&l cﬁ&!?fb&(?h&&ﬁ th 18P0 P ferk &t Bhptids ‘BQ\l'eLI((‘s 32 le}a’@tﬂﬁﬁ Sout
. mM mal achite green oxalate, and 0.8

Il(}()| ;.ﬂ\dnwixh p_re&fr)ed el’mboc*ygmfts)hamqgﬂ% S gglg%,tllanlqbopq_l O0gsMt qﬁ]é particularly

LSBT GRSV SER DS AP g il el

@@%ﬂﬂﬁé@ﬂhdvmgm}{ls of R&Y thaNdboutino aph ahewite the asadprefdfred
all reactions _and _standards hay been guenched i n PCA,

opdiynenss havinede fi ot sypaeAtored is added to the

LQ? £pant ek kS fdr 2l c@mﬁound‘?s &Eté%ﬁqﬁ{eﬂ 58 tht REsEhased Bfthree
xture is devel oped for 10-15 mi nutes and the plate

assumptighs and thn Mitimeolisblanten efua®0 First, onlyfonp prepsiyad aolecule binds
gn 6[ n%}%’%g a%@ t'ilgnmtil%?odwogggt%tg??gc nll qﬁ‘éjéotﬂge%trgﬁl&hs k&? active enzyme and
hddbmpondldsyed abeTbpsa (aesshgrs aﬂermomgmfmaltt ewoauts of 1mp|ut1‘de or

t he Iu0|fer se assa ATPase ac

lepctissiTimsn B PHORRINE) AT BE bk pme bed s Bl Einhitiisr
eShsict & 26k, BgaRtesi. @%n@ﬁ@nd@h&enﬁﬁlﬁﬂﬁ ddtark @@ tostké &dvation:
in the art. In one enbodi ment ATPase assays of

ki nesin are|perfornmed in the abs e
I n anot her enbodi (Bntr, Ijt-hé&d )ATF‘JéEo dshayKdYe4 Eo Io
perYorYmeEd n lthe presence of mcrotubules. Different
types of aggents can be detectqu#n t he above assays.
In a one enbodi nent, the effect of an agent is
Xﬁligl‘é RERRbser9dd tta{éeVC 2 %“tﬁé‘fafeaéf'ﬂ%rfrééfeniﬁﬁ Qtlélﬁ%b' ifhsoiRnd

In anot%er embodi nent, the effect of the agents
omnckitragioi,EoATiRe serymasolnenidtion cd &d ipthe pisgaciation prpstapieof the

concent r.alion ATP, mcrotubules or both. In yet
em%?ﬁlnm %ﬁca%ﬁggt the effect of the agent is

[ovarsiased Aothdr maﬂmmﬁﬁgnmamc Brilkaddfinadasahe @ohfentration of the
m cr ot ybul es or. bath 00171 oun that inhjhjt
CHBP DI b oSy in A EgRerst g1 Y e TR ty THEGperhah Hytferred

compounds have Glso's of less than about 1 mM; those having a Glso of less than about 20

M are more preferred; those having a Glso of less than about 10 pM more so; those having a
Glso of less than about 1 1M more so; those having a Glso of less than about 100 nM more so;

and those having a Gls of less than about 10 nM even more so. Measurement of Glsp is done
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screened in vivo. In vivo screening nmethods include
assays of cell cycle distribution, cell wviability, or

wo b@4psmgence, norphol ogy, activity, distributPOnpSm3/031413
nunber of mtotic spindles. Methods for nonitoring

cel | ccle di stributi opul atiqgn,.for

B, e@?l@wssacw%hw{ﬂwlbsff el PR bk Blsgpvere found

ﬁhh&bggdl olifdgtidht, as are nmethods for determining
viability. See for exanple, U. S _Patent

610439@] 115 Inrwélroewnpmfcsmamml@ﬂlebyhlbléﬁwéﬁf@@nmw ifqrgxample, by
&4 nlg%eﬁ&nanhévgi 5 gokselﬂ%éﬁ@%) fPYia Fm{y fo?cN/lH a5l B & osure to a

fration are wel ose
Skmhﬁdmnmmhauamfmﬁm@mndecglmehwneﬁwamuad@yﬁaaﬂmmgﬂw

£ DRI BN T ——
BRAIEHIO rddent! BARIRGE Bn the doteSresgdhid @ikve. is fdléhlatat] asBipercent of
conmpounds of the invention inhibit the KSP kipnesi

enfecatpd 2N celfs at 7 houss miny b@%(glloestbabSar@’fl?lh@ama@tet%@ kD).
@Eﬁﬂgg r 3&%]8%1%1 eH?lge Eﬁg&y&dthﬁtham&ﬂ siREsRAY hyifed ifthe clinic

US2003/ 031413 i s decreased
oy trdaitrhiéng op@mc@rmwnc@lcmrmxbermufapsthﬁw 1Gdio’s tRyt g greatly. For example,

h f th
Gt ARRHATS rattiet nisd ihbioRg e ® 8 B Y Budrolibi My and
%?&}OMW&/M it Boo ,mar(@at@mfnaéd BeNa AT wesH TsstinAe, iDRgelbiehéht A

| €ss t han about Wit h artlcularly preferred
dirropkuiie ﬁmrqma\hrtmf{dup@em oY) BigesTemeaamapwide tet Wpibirpgllular

cﬁ%e % ol ¥reBld {n?er cgglge oMﬁ gt'i L ﬂéﬁh@&hfb%g Bav@botential

Pess an a most preferred
cﬁmbﬂdmﬂhmb$ having I C50's of |ess than about 10 nM

SRR "G ote PraleR spBrotor o0 Ao RRy AL PEREL R o

icBRb&irdE 8t bisd 6 KSHahest ARASTIS bisiridio b §5Pos, dndasompamd of the
1 the K. or Kd is defined as the dIS'§Clatlon rate
dwiestiomis addsel 19 the apsAt-opBIRAHYRLY ofhie pRTRPOURG H{s) 6 ftygntion is boud to the

qgﬁﬁ‘)?t' 21138 Q(Sli}‘q £ddBd W fabse KSP ol Rh &Y dufiflg %m%ﬂg%lﬂaﬂig%g&ts may be

ess an about 100 with preferred
snighdlinckide spehdwlamgaome‘sgoofnaw@é bintding ﬁg@@dd@ntlﬁed Wy scepgies of

rtJ ar | tefe [
I E%IEICEI ﬂgﬁar é é)ﬁgtlc% an%]/.f)% es pgérﬂal'f%réntglr%%tfapegscl%amﬁg Qgsays for
eafheHtERIthS tttaahavreg 16Kl tcSﬂ@ffy foremmat helts. abwide vaddy ofMssagmohay be
wththermu q rred enbodi nents havin

s Tor FPURSR ERClYs A FOSIesg 70 FrolE RO PP “@oaﬁ%ééﬁnd
| FecHEPHRFHASMDillt) Qﬁft%ﬂ@ys' ERRudases Bnprblame nding, functional assays

assunptions and th chael i s- Ment en equation. First,
dphasp ﬂa@ﬁw§5Wh@WW@mé€@ﬂ$&blnds to the enzyne and

g[p&g IS nQyEeRongEa bﬁ’b He b1§§iﬁg Qﬁfg@% GEME E@Eﬁtﬁﬁ% KSP

Live enzyie and e conp are known
(thayebe, dohé eraanmbter mﬁ)zvasls ghm o‘nle cmhodlmmiuﬂlt: sorpoundaiarbelddefor
orns .in arat |

i ﬂ%f ‘%"i{l\{g g{lgqu]enttor;] gadéoﬁ% Vﬁé qlely %85%@ 18 h&ete(fifnmeﬁ %1rectly For

example this may be done by attaching all or a portion of KSP to a solid support, adding a
labeled test compound (for example a compound of the invention in which at least one atom
has been replaced by a detectable isotope), washing off excess reagent, and determining
whether the amount of the label is that present on the solid support.

[00180] By "labeled" herein is meant that the compound is either directly or indirectly
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conplex is zero. The rate (i.e., conpound
concentration) data are fitted to the equation: (EO +

waoo#/0ksye (EO + 10 + Kd)2-4EO0I0 V = VmaxEO | PQE0S2003/031413

where V is the observed rate, Vmax is the rate of toh_e
LS th bi t.or oncentration, EO is
1g1>ee?egnv%1§¥n%”?%% Wg‘é‘i’?rpf%‘i“?eé ﬁ%etsﬁablkalg? G adiPEAgRs, Jupigspent tag,
cnpihe ahitiobics, particRS 2ydkers ifabhddic parkicles) ¥R EXmih R f Blg. or spe01ﬁc
Anot.her measure of inhibition is GL50, defined as th
cbéﬁlffi%%ww‘ﬁ‘f‘} Iesnetef Spagiic b&eﬁﬁﬁdawacwamchrc{@@a% sudhygs kiotin and
I t.
R L S T
revplessanhasnbry wauldreonadty Hedahwled vdth 8amiactu192\©hlclM)mmeles for

G 50 .0f | h bouf.
TR L LRSS LRRSA 00T 804 LES2 HEST Ry o
Indwaqtbyprosﬂcatlbte@tﬂolhagmahg a G150 of |ess than about

; th h G150 of |ess than
TN 0" B0 e oo of B PO @ISR, don example,
G MBsAE1eM3 2649 Be Fa@ﬂe@&%%%ﬁ@ﬁésﬁi’ﬂ%s uéiﬁg ny cﬁ' vl fluorophores.

proliferation assay such as described herein s

adtppstinels lwe £han ene paxenenows meny e inbled wish idiffeirdsit tabele] using 2T for
74 mal |

PEhULFL ! Qg SO Pl KRR s

d48@189] ng h"dhﬂacronmmamdsaxﬁ tlreamenormﬁh}} aso BKIShB)s cf)fmpetltors to screen for

T RRE T DO
c&qmeﬁlemm@s:hsb& héf&ﬁﬂéicklﬁ@adyhﬁole@lbsegbﬁﬁ% @ﬁ%f Nsﬁtﬁmzﬁﬂall &ganic
pr odugc f or med t he bi oreduction of

P%lvqagfchaa@f‘a PPIYBceOtida glon o beetgiert f9pbipactiiiy.t Feey may be
f
Sﬁlﬁa?ga ctﬁglggéggﬁ}r ?dé!ﬁr\é&ly‘ a"f’tex‘}x?% the! l:éff%\ P@ﬁtrﬁ?z}’]cﬁg EDE&BEISQ or tha expression
b8 éﬁlbﬂar@rpl(f@’@tﬂml sequenese fricluding|bpth quomm]d sequences and protein

’%Q denc%r b c{tl?err %gsle%/ %1*;%9{8% gl’?ulzfr pﬁolhfergt;{ogl Hr?tglgtbméimg aé1fl/or activity is

cess Yhe ¢

csemmcd (Scraesns ef tmmﬁdy&fe@ﬁ‘med ®jthdd avie Blebddics off db3dnce of
i.h A549 cells, paclitaxel

F
e RS Tl croscueiE PRI bistigs OrAgRvEY PTG BRATIoHAT s
LmidodiafRts eRMEIQANBIURR alréadd RAPMo(Ha 8 1k PMtidas PPtein, for
Nati onal Cancer Institute, Devel opnental Therapeutic

PXYBR &rROIYEIEr pryciuesFuplEas. mlmt@@w )and Thrsgyesoprces such as ATP.
%Hﬁgfdpgﬁbc;dﬁﬂénfﬁ &%Qg& he‘f&h nd u%E canlaw e'aﬁS{’csa\Rr%n% do not bind the

irrespective o oncentrati.on
|0ﬁ1h11¢n plrmlrfcratharetemon @n bmda)genoud; native athte tgakd heremas "exogenous"

ds of .th tion in
Tl 03118?‘3@&”@%%‘?( g B R BT HAw ten G P AR g <SP
1{00183] t bandiaR dgentbeunredcdnibads SUARBOS ChenMbAl cisded TRAMA Hypically

of the
they are small organic compounds having a molecular weight of more than 100 and less than

about 2,500 daltons. Candidate agents comprise functional groups necessary for structural
interaction with proteins, particularly hydrogen bonding and lipophilic binding, and typically
include at least an amine, carbonyl-, hydroxyl-, ether, or carboxyl group, generally at least
two of the functional chemical groups. The candidate agents often comprise cyclical carbon
or heterocyclic structures and/or aromatic or polyaromatic structures substituted with one or

more of the above functional groups. Candidate agents are also found among biomolecules
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invention is added to the assay. Alternatively, the

conpound of the invention is bound to the support and
wK3W4i0s28atided. Cl asses of conpounds anong whi cPCTIOSEN03/031413

bi ndi ng agents nmay be sought i ncl ude specific

ant i od| non- nat ur indin gents identjfied in

ST UORE PERe R Py &l Ol%ebltrina% PYHRIdiRgS, degiygiives,

Qtrub@fdl bisaldgd lor EdthihRDhs BERoSCr eeni ng assays for
candi date agents that have a low toxicity for human

cl@pisd] A wiCaedidade pgentp aps Ob%@dﬁmmyldseaﬂm efisofuses inbluding
@F’l{l}‘ﬁ’%ﬁ Ofs g’s g%luggll &gfrél%?r g (c)l% 2 &'e%nq %E’H%Iorﬁﬁ R]fe?&s Ard! available for
assdoys andI dmctnd)swﬁws of mmqervamﬂy nf dugamh mpoﬁmdmhd bioalolecules,

3958 ~Ra-RBC O e rOn SR R0 Aoy HRres S

miﬁp@um nfithetdelﬁl dfbaerattid] Ofingad) pﬂ%ﬁPandlmMnil exteefiard dvadable or readily
n& ys. In one embodi nent, the_ conmpound is
| A8

C@‘H A@Qj?onag%w% or ankﬁu%lly p{p@p@gé@wle%@nd compounds are readily
1ﬁ9d19é’cptthfo\ﬁgh g&iv@ﬁtYonaladﬂnghln HiyiQal a@d @%tcﬁer b1Gfans. Known

directl é exa hi s “may one by attachi ng
atblarngco gmlragﬁlﬁhm@ fKSIbJeIC‘@d &0 digiied osapgon thenwehd imodifmations, such
I nd _of

Ia%\?l 1?5{) ﬁﬁﬂat\?a%rnps%mﬁ tF o as d%é%g?&ax %‘?ﬁog ﬁ}gg uecéj Is]tructuratﬂ analogs.
riepigsged byompelittvectradiey assayt g e dorg iy icoigbiafnk KESFCAIS drug

t, apd deternjnin t her .t he anount qf the
| GRBH b Rt Samp@s chie whelesompES A 5EPRInd oh s Biypensjnvention,
"Kswaleddrud @Jn@idﬁte' Thi¥HYtbe pBdbrmicl & SHEPRY PlsdnSe & dbbi8ike of
d| rect I % or indirectly 61 WD 2004/032840

3bxhindigg of thp druggangidate ig dptaimdneddhr bdth pamenlesgens! a
e is r
tacélgl’?ée, gltn cﬁf}{:{gnc% é%?i?l mg ?eétgfeen t'g?g?%/og%aﬁq? Bﬁlﬁcates HR ?e%gl?c% of a drug
pandidgt ezpable b€ bintlngitnksSE emt pdimgan}olnhlbmmg iith amwth bkt g if the

I d
g o G S Sngi B el B RaR anpte bt i it sampte, he
aditig elingidiens &bpsble bOindiRetog8ICi fi ¢ bi ndi ng nmenbers, the
con&lléiment ary menmber woul d normal |y be | abel ed with a

| e whi &Py icenedipspt, thy étnézﬂg.oéﬂw cpilidptcasertdn &SP is
Videtddmi2@ Wo@h‘?ﬁ@lﬁg B?c?om&ﬁh@é&hdlﬁ?&gs%@ O¥this -EHI%O(hlﬁlkeﬁl! the

can directl indirectly provide a detectab
sqogmatltor [S@cblrgllqg meiety dnewe et teeiiPs squ b yn mﬂ@ocdﬁ petitide, binding

X e ki
gé)a 2 n ﬁ’a%sé bﬂhﬁ:{%? %zgiep Gplrg{lmfi lr%gggj Ithrc]age IB C}/S e, cont ets tlve bﬁrbdmg as
IBhgendie aanditiaté hgent oplhiog Iﬁ'ﬁdmg Abiest with Ithb&ilr)d.lngl’ﬁdiletytdﬁb@[hcmg the
one ng nt may be-l abeled with different |abels;
?Iéai Eifor the proteins, for exanple, and a
f oorg7pphor 1if §fe ehibedididhi, EHethﬁdl&at@&%ﬁ‘tt@Iabélgp @%r thB@andidate agent,

conpounds of the i nvention rmél?a so be used
oot

dzmlafew&pé?@r opbethyip agrled &st t for e higle suffmgnt;ta ﬁHWI dinding, if
&%&Hﬂ q@éu@atﬁﬁ? IHay b f)?{fd#lrn.g(g atglﬁg el rf?)@}aﬁlre WhicH Rés’ o%ﬁlnal activity,

equi val ents as used herein cri-be any nDFecu
gypicallyhetresn # and#@°§opept i de, smal | organic

[00188] Incubation periods are selected for optimum activity, but may also be

optimized to facilitate rapid high throughput screening. Typically between 0.1 and 1 hour
will be sufficient. Excess reagent is generally removed or washed away. The second

component is then added, and the presence or absence of the labeled component is followed,
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nol ecul e, pol ysaccharide, polynucleotide, etc., to be

tested for bioactivity. They nmay be capabl e of
wal2oogosisyo or indirectly altering the cellul ar PCT/US2003/031413

proliferation phenotype or the expression of a

cellular, proliferation sequence, including both

Wu@h@ﬁ%lagpa sequences and protein sequences. In

@bi‘@’ Casgg, oa{eE %%dlﬁ&t% EshperitoRls dan& fike fMoled by the

rotéein b|n ing and/or activity Is screened. Screens
ahdidhie sgebr Dlsrrlayenb:et plghe ennmstitor istandidigation the cpirdadaésagent is
M. cro
@Pwag iglgglre ang tPus 1S a}aaﬁlg %g{éfgiémﬁ aﬁ%ﬁot%%ﬁﬁ}{ mﬁftﬁlg%g L&l Vﬂy of
ERPOHI thR RirdodiXeht, cichenvdngouibe Saraber lebﬁdgd Iﬂ]huwfoxtwalbpln,dif the

that particular protein exa
esmsE B el e BESTReE P BE PR Nl Ml displagement by the
SUGN AerdliFely, PRk Chkita8d ac8ROEbSIRN HR padsert® SRS 14beT & e support
include candidate agents which do not bind the
adichigh displpecoient. er at i on protein in its endogenous
RRkbHC St ahGa 51?&1(%?% BEbiflefSne EXGRRRANS js AU Hise, whi

er e exogenous agents her excl ude
matihanon aﬁ&wisthmlgﬂéllo‘{vﬁﬂdﬁﬁé cabaretitodatllee @g@qe of bynding by the

enco ass numer o cal .cl.ass i . .
BoTRRFL ateotﬁf; Eig) @n%&%?% g mﬁtz?fvlli%wwglg gé% ua?%lrliyy Thus, if
Ylﬁ'cﬁﬁﬂldd@é (,ggm i8 labBlad) tidQesnet df ﬂﬁ:ﬂalieh&nthe alppott, dupled with a lack of
dal t ons. di date agents conprise functi galwgr0ﬁg§
pereRasisabjndings may fndicptg th candifte pgept s Gpage E ABE&
91 cul arI:n it 'isocgﬁai @%Qbrﬂﬂg R Garddi ARt @ap%l@ Gf #@ibiting the

& pi ca I ncl ude "at | east an am ne, carbon
hgtdfuuy)o)‘]KSP cemhmlr}g the stepsrdd gm;zbmglg@@gndu@@q@pgﬂ vy1§h Ié%/P as above, and
ggtﬁlér?lalgg a0 g eéaﬁolﬁei‘n ‘Eh;é rt])?oltg ?&?ac’c&/nﬁm’ '3 : Cﬂfu@ UR 1s Jxﬁﬁodlment the

npri se cyc car
baldedaacasehtishoutd both bikes KSPI (ddlthbugl’thﬁm’(aymotive necessary) and alter its

ol yarornatic structures tltut d wit
biol ! SN S et i SREHE ko B o
§<L,r§é?1 U§g HOH ATt Rl QSR ARY bﬁ@ell@?or\é@a@@&ﬂlnoé’ail%@le distribution, cell
003/031413 including peptides, saccharides,

fvaibﬂyy ac fad she sesenasi mgrpow@gyn@gwnbﬂstrpﬁuap]h@g amount of mitotic
de&d%g%gg?%STﬁﬁ% @aﬁﬁé @nalogs or conbi nati ons

PerEs at 6 agents are obtained froma
boie2p ar i eAyerodtivelyuditfersniiah sérembinggmayl ietwsak t édentify drug candidates

synt h or.n npl e, numerous
ﬁéﬁ%@ﬁ e&@ﬁfﬂéﬁiguV%?n Bgﬁg%ﬁpgﬁadgﬁﬁected synt hesi s

%01@3 de PaithRlyntls MdgREtEe G@ﬂ%@um&ealﬁdi in the assays Suitably all
bi onol ecul es, includi ng expressi.on of random

PR i leslgemgles are APHRpYSd i1 4 dqagt ripkagiedp P@émafaﬂﬁatal!ﬁ sjgnificant
GORe uﬂgl.?oah{ih 5081 shpia gfforbﬁﬁﬁ@sdfﬁélent ffd%@l%mdlﬂé &nhe A&IRE to the

ani mal extracts are avail e or readil produced
Adlateini Snlidwiyg mndtauplalallcsamglymrh weshed ey ofptonnesdlically bound material

li br.ari es oun r

R BT ERER bofRITRaS 1BCEA hERRUCAmHE Gy bRl BB
Kadviabel phaipieyea) th@smq:llesalwrbb soummgd ibe ssintbljagion eelintep to determine the
directed or_ random chem cal nodifications, such as

FE3Auat STRRUNAGIRPORY- on, esterification, and/ or
qob 4] | cat ixonribQ oPbREUEAeht af bel iRludadialtkgSreening assays. These

include reagents like salts, neutral proteins, e.g., albumin, detergents, etc which may be used

to facilitate optimal protein-protein binding and/or reduce non-specific or background
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[ 00185] Conpetitive screening assays nmay be done by

conbi ning KSP and a drug candidate in a first sanple.
wa\2®e0823d0 sanpl e conpri ses a conpound of the pPEFER1003/031413

i nvention, KSP and a drug candi date. This may be

performed in either the presence or absence of

mfesactionh ) lexsreageRis that AleRgseompEgye theraliriensy af Bapway, guch as

gr_%te 5e%ﬂﬁﬁor£,%ﬁgl_@e%k EhnSAOR, £5i-mBRehi ag&GRABEE mafPbe used. The mixture

Ifrerence i'n binding befween the two sanpl es

oiminpatess mhipebepddgkin eay oflerthaipmyides &dicdagesicdpuinge of

bi nding to KSP and potentially inhibiting its

activity. That is, if the binding of the drug

adnaniskeation s different in the second sanple relative

to the first sanple, the rug candi date is.capable qof

I0AtInG t RaMEpOBiESB PR OLEF B GO B RER(o cels: By

b hughilbB RNk Qf ith@ntaARHhSRdRn VL tHerabSutiSly dffective dose of a

determ ned through the use of conpetitive blndln% ,

ecyaropsd of the inverticarip s g¢lheifer incpléculpmgide p paient. By therapeutically

Qflf{]c%kfggosgpllle%i%{ isﬁﬂ&\ﬁga &c%e H{apgroﬁ&eﬁg’ef d‘ﬂs‘?f&r ic#'} is administered.

antibody, peptide, binding "partner, [igand, etc.

Uheledaciodeisd ailhdependoanntihi¢ purpess of thedregmenty arslewitldwpederthingtde by one

bi.ndj ng as. between the candi date agent and.the : .

ST R heten i KD 1B Aarhgon PER B Cptiemis ot emic

cand 16aligedaaMry, dz€ Bb8y Weikht, Seherabhaatitli so% iet, tineof administration,

candi date agent is |abeled. FEither the candi dat, )

dyerirteractign anp éhegyasis ¢fthy congitiop g be PesesaRletnony 4 ascgrtainable

SRR rb@hne @fﬁe'ri nSH5 byFth S8R skiiRd #l thO¥ DB N Hel@ hetefin is meant any cell in

present. I'ncubations may be performed at any

winbenitisisroe metvisislearf becdlieredat es optimal activity,

Leal 'y bet R4 and 40C J.00 . '
TURbEAL Y REBERD ot g rRes orli el i AHORBL RRks both humans and
athePahials GRtticiiaze chatnnaiaid dthatoeganiapb.dTisgle héthadsgigpapplicable
screeni ng. Typi cal | ,betmeqn

ypi 0.1 and 1. hour L1l be . .
&ubath Byagn theppyadyeledg iy ApPlicatiqRe ad?arti;;u&.é %p’(\gamgl}t Qhe patient is
Washar ai@Ynord PRHSEEBNGhe p@MPRMEMEN.I S t hen added, and
the presence or absence of the |abel ed conponent is

fe0198lhed, GanMBNIDTAROBRSON boying 1o dergrdppamacolqgical activity may
Lndicat e bj ndi . ' .
Rl POy LAV NSRRI RS epriBine on
phantaceubca pkeipienetota mfierttrs dewnpet heron. Depeading nipfinghe mgmmer of

t he candi date agent is inding.to KSP and thus is
SRR BRGNP Py F ARy ed plov. The
26hdeMirdtdon Of thelopBhtichily dchiScoripeasd MR formhlbi@rmSoRpPOfan tbout
can be | abel ed. Thus, for exanple, if the conpetitor

i0sl-1¥b&l%ed, the presence of label in the wash sol ution
:[Pﬁ?ggt es ghSnlasarIphl ac_mﬁn%s&ged a?(gl%%F in DhibfaAG! fiebitier

candi date agent Is |abeled, the presence of the
|techieientsni.a. fredigtignporather ichriatlzer apsutdhi agpits sushes the taxane class of agents

that appear to act on microtubule formation or the camptothecin class of topoisomerase I
inhibitors. When used, other chemotherapeutic agents may be administered before,
concurrently, or after administration of a compound of the present invention. In one aspect of
the invention, a compound of the present invention is co-administered with one or more other
chemotherapeutic agents. By "co-administer" it is meant that the present compounds are

administered to a patient such that the present compounds as well as the co-administered
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[00190] In an alternative enbodi nent, the candi date
agent is added first, with incubation and washi ng,

wo odososesdo by t he conpetitor. The absence of bipdi/ng2003031413
the conpetitor may indicate the candi date agent i's
bound to KSP with a higher affinit Thus, if the
eospgierhinay bryewed inghg l%i‘ﬁé‘llté aloofiﬁ@alpr%@é feree ne, regardlesp ahen the
%%rPgnﬁds%peo&ﬂfa 1% é@tﬁlﬂ LR WefuBin S gﬁﬁ% éBtlsl conpet i tor

Inding, may Indicate the can ate agent i s capable

[©0199] ndi nghe edriSRIratiddO T dtk] comph\mbis andepnpositienstaf ghepyesent

Screenin r candi.dat e | e [ in
A g e R
QubE@atoakay, entagetdsiy 1hﬂﬂan|£§i\ﬂiy, tﬁ&xs@hﬁéﬂ@g 1naﬁpbr1tdhehliy, mtltahllug:ularly,
an alteration in the _biolo a tivity of KSP. Th
DG ag s GaP B o kR Y Inegpri s D1 SoAeritstStst o CHARH, in the

tk?%aﬂger{t of %&Eﬁd{s @M RO atidH, SheBMpHRId oBBoBRBERDE Alay be da8ly applied

alter its biological or biochenical activity as
abef Sohnsign kespedyn.  The net hods i ncl ude both |n vitro

gylﬁgﬁojg't ng pEhL DR @fa%sagp f&l(]jl\ég} ﬁfa%%%&hﬁ& Ffo‘ﬁ'n{llﬁlopﬁ

NS 1 H Cel utio
piaahadeitioally adfceiﬁtahile die squms enseyateoiaseh teoyy; andotd arinigre

dlstrlbut on, a )
@@ﬁl@?xg}ﬂil%ﬁ Hu?rﬁse dgsng g% T’g“!ﬁfl@é‘é Pﬁ%n?%}lﬁ%:l F)&‘«Bﬁil%a}l%s &t gecondary
RofiRnBMHIH fuS®ioh @NénaBle BRYnHAGcUBEEE ey iode altulgfoynﬁmuge ina

candidates that bind to the native KSP, but cannot
waristy afslopagaifarme de-sapal oueyysh apalpt; c@lésul?émnfi digids; fgpical forms

ﬂﬁﬁ% Hhal ‘3{3‘&15191 S aflBNBr ?ug) bﬁtoh@@x re%ﬂa%o‘?‘}bfoyms and

contro ‘t est sarrp ar e per orrre I n at
the dike). tBhamacamcd eixcipishts dnotnds tizert og inactvel ipgrediems, fsynesgists or

élff‘?'ﬂlf{il? S t@?ﬁ SG? gﬁn%%/ﬂg c QW%H% R i 1'1"1‘%] Shal' e%fe{t? {;f tﬁ‘? %}éﬂ% ingredient. For

B, ?harﬁ@bdumml BEcipiBsl hnay fumBtionatb Ilmlsmvmﬂm clmrabtat\m’sd’sepkoduct
free of non-s eC|f|caII%}bound mat eri al

HGURE TR Qemaraticy P Aeinaiag an «uva iR afdose, fo
E&fveﬁém Gse, WNBeEntd1 blogeliiabiBRe Wik faRaededal ckigients are

sanpl es may be counted in a scintillation counter to
d@nmpn&ly ﬁeSCtlh@i asring ierior ingeliivedit Eowpiseinigd I the 219 djat fhere is a

1e atlo%lx% gétwgénqﬁé plro gsn&f%he:}ﬁl?én%eedtﬁgll et ?Qn sAnd e dosage forms

reagents ke sal
n@umhmgﬂnmotelns e.g., albumn, detergents, etc mhlch

to f | I at '
R, et AL AP AR
ZRGH R3IRS4H aft ﬁ@%@ﬁr@éﬁ%ﬁb@ of lf&hﬁ[aﬂ@ﬁd ®88,.c. g%ﬂ&@mngton s

reagents t hat otherw se i nprove the eff|C|enc

BearmpceusigalipeigeesphSgt Bdiden. iR Bpimgres EdircMagtsh! ){)hshmg Empany
ﬂ;@b&lie Hirotor Ffilé SEbiE AR BlaciRB SR PRarm&EC206th BRNioREA US &Rnnaro,

L ure conponents may be added in any order
tEd#or, ptp(pmcgle Willioms &hWilking (420@[)); &lapdhegk pPharmaceutical Excipients, 3rd

?ﬁig}ophé 1883 g&ié g}snelhlc S er 1 Ga%?n.lti’éal %%gclﬁﬁﬂpa%ﬂﬁ%nﬁt:eutlcal

Press (2000); and Handbook of Pharmaceutical Additives, complled by Michael and Irene

Ash,Gower (1995), each of which is incorporated herein by reference for all purposes.
[00202] Oral solid dosage forms such as tablets will typically comprise one or more
pharmaceutical excipients, which may for example help impart satisfactory processing and

compression characteristics, or provide additional desirable physical characteristics to the
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"adm ni stered” herein is neant adm nistration of a
therapeutically effective dose of a conpound of the
WO pawefosisan to a cell either in cell culture orPCTUS2003/031413

patient. By "therapeutically effective dose" herein
is meant a dose that produces the effects for, which it
tpllets SyFihPRarBRcERtical qsipIsIRRY ‘?fo%’_@“\?\ﬁ? frpm fdpentsy %&ﬁgﬁ idants,
L RAR ediflfrce s LORAL BT Yrs, sRBdenthd doeR€ REAREL FaAlk Bthby
one skilled in the art using known techniques. As is
dohility-ratarting nmterialsadj ust ments for systemic versus

i zed delivery, o lg) |
W8GR o o e R e h ot Rakon SRHE R
aftevehbie meder.d.fyeritd sdliene ofsithple oeniieats dveh resgars,zamyino acids or
and will be ascert aj nab) ith routine .
dsqrebitsrewbish f@&%ﬂbﬁ&%g bk ¥1“16|°§aulffﬂfyt3ﬁ%?15 pd asgypilated. Such
168 4rS prePREE WRh WateFRAMjedtdY UL | in  which mitosis or
mei osis can be altered. [00196] A "patjient"” for the _ .
P02Qdses drosadedonrsdainstenian) agmindsrationyillasaerplbt ¢pHisa Hyids,
an AR iRALLLRUL AL 2 BUNRTsugars,
Do b IR B AR s REHRORIT TIMHR Benaf PR e
hnina acitihereagyrolyted, widtheran ibaessilapptied b the pigculatery gystem and

art.jcular e dinent the patjent is . A apd.

il Bt B ey e PR Pl used
SRONIN & iRfaveddRs (VY eRtdrodisdlendd higRdnfhiagtohg Sithe Sdience and Practice of
ghar macol ogi cal activity _macﬁ be %g@ ni st ered,

kaseasy il criatompreHaysharavidsH adndynciidCa nt abl e

compesi t1 of fAMPE! §%Q1Q:.ogt51 ée. DR ERESH ahd FhteCHBIWMRRD/W in

to a patient, as-descri be erel n. Dependi ng upon the
manner of normilsaihestiuton ("NR8")cioplpding ésS%rdgxttpse and water ("D5/W"),
f or mul at ed # @.Vﬁrsgfty of ways as di scussed bel ow.

The concéh é i"% > therapeutically active conpound

in tRe forgmhatd MMind@yd YRk ¥s Am@BsahBrdAmifle, Trav@dlwtg.%.5 or 7;
[00198] The agents nay. be adm ni stered alone or in

combi nat i dhS b A58 Ber” respeiiVeint s, i.e., radiation,

or other cli]gﬁr(?- r ' ts such as the taxane

cl ass of aagen gﬁlﬁtcﬁgﬁagaép%’eggﬁ?’o act on microtubule
formati on dektradud, GENES ethetdonr ol YWY of., tBfoi soner ase |

i nhi bitors, Wen used, other ch her apeutic agents

may Be adrﬁeﬁtr%liﬂéqsérﬂN%%P'gvg,/"oré‘bﬁg&éF@ﬂ ‘|9°y, or after

adm ni st ra&&g&qulugﬁgqﬁ@%@% ofs.4jie present invention.
f t ea 7 v ey e B

In one aspect o I nvéntion, a conmpound of the
present i ndextroseand saliu claldnderd.st 22 dwittose o). 22-0.ArNaCl;

ot her chenot herapeutic agents. Fcosadpl niSst er” o/
s mtant  CRRESS REERdLBRPIEO sundg) GR RELI TS g0
to apatiepinpdad,t hat the present conpounds as well

as the co-adm ni stered 65 WD 2004/ 032840

PCT/ WS2003hasdal8g., Fenmtianalyingorpkingtion mdthjdgxtrqse e.g., 10% or NaCl
patient's blo tyneam at the sane tinme, regardl ess

when t he %%‘hg%%nzgs{gare actual Iy adm ni st ered,

i ncl wdi Nng siunipletetraolyt! sylutipBOLidNaryiecondinatipss afatecipolytes,

of the conmpounds and c ositiqQns of t r n
rTEextrose, fructose , ?n ert sugar ﬁ?ngerq)s e.g.H\?aCH O.%%% kCl 0.03%, CaCl,

0.033%,;
o sodium bicarbonate e.g., 5%;
. sodium chloride e.g., 0.45, 0.9, 3, or 5%,
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i nvention can be done in a variety of ways, including,
but not limted to, orally, subcutaneously,

WO paorassmous! y, intranasally, transdermally, PCT/US2003/031413
intraperitoneally, intramuscularly, intrapul nonary,
vagi nal |y, rectally, or |ntraocularly In sone
i nst ances so4iBn ke gel/6Ms afe  treat nent of wounds
and [nfla aggfound or conposition may be
dlrettly EE%WJ %mﬂ%@ﬁg solution or spray. [00200]
Pineptiratewb ['¢ 8bidd ompyayfaod msll iypokildes o difpo dras kefwn in the art.

@g#@l a I §81PP/(§F1 [ n?%%%ée&??&ll]{y&&eg%?ﬁ sgl?s ng rs](glvac;[ér:s of the

iﬁb@ftﬁﬁ@ﬁ%é &liniepset piog@ bsin c&&bﬂn&ﬁdﬁﬁ@i@bﬂothﬁ tichigheatst i.e., rad1at1on or
phar maceuti cal excjpients are secondary ingredients

ONFICHEIRRSES PASAISt OB Rt BX LTh B ABENS Higt WEFAT RS B iggotubule

ﬂ)rnlri?t cglror RRaf ('?ﬂ)@he'cﬁ c"}’ass UﬁBﬁ(ﬁ&ﬁ‘nerse A05 A6 Wﬁéﬁ s& %séﬂ other

oral tforms such as tablets, capsules, and Iiqu

th@pp@aic a@ntnean bg a@hm&s@er@ﬂebeﬁ@tb,,cowmubmwaham smaraée dosage
SUpposi S Rie

BT, 3 PR e PR AR ALY 8K B preen

{nRe&itionor |nact|ve ingredients, synergists or

chem cal s t. substantively contribute to the .

FR; e Were el Sl Oanirh G ishBe Teganner of using the

BARERERribRNAVERGE Uk wehlas 846t PR fHeDesfaodes Eitdnlaté Dfor carrying

| mprove fl ow characteristics, product uniformty,

sutamtipustagpectsaf the inventienp Jelsagugood thatdhese exaaMRsiih BO WAy serve to
0

R A BhhiE Rt nARRp, SRy ARIRELACE Ry fluifiRe ppoled. Al

puislicpiicnaf iscladieg butmnmnnitgd td stents betpagant milipgjionneited iprthis

PR Py Perp R O Bl ot el UBlarlof e

BRRIFRIGEAHI ifdlid eIy i fdi€itddSo B8 thebriperattd e geferbuert®rein as though fully

contalnlng them [00201] Pharmaceutical excipients

s¢fifeHibl e for use as carriers or diluents are well

known in the art, and nmay be used in a variety of

formul ati ons. See, e.g., Remington's Pharnmaceutica

Sci ences, 18th Edition, A. R Cennaro, Editor, Mck

Publ i shi ng Conpany (1990); Rem ngton: The Sci ence and

Practice of Pharmacy, 20th Edition, A R Gennaro,

Edi tor, Lippincott WIlliams & WIkins (2000); Handbook

of Pharnmaceutical Excipients, 3rd Edition, A H

Ki bbe, Editor, American Pharmaceutical Association,

and Pharmaceutical Press (2000); and Handbook of

Phar maceuti cal Additives, conpiled by M chael and

Irene Ash, GCower (1995), each of which is incorporated

herein by reference for all purposes. [00202] O al

solid dosage forns such as tablets will typically

conprise one or nore pharmaceutical excipients, which

may for exanple help inpart satisfactory processing

and conpression characteristics, or provide

addi tional desirable physical characteristics to the
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tabl et. Such pharnmaceutical excipients may be sel ected

fromdiluents, binders, glidants, |ubricants,
waele@uosmgr ant s, colors, flavors, sweetening ageer/s$2003/031413

pol yners, waxes or other solubility-retarding

mat eri als. [00203] Conpositions for intravenous

adm ni stration will generatf3MBd®pri se intravenous

fluids, i.e., sterile solutions of sinple chemncals

such as sugars, amino acids or electrolytes, which

can be easily carried by the circulatory system and

Bxanplelat ed. Such fluids are prepared with water for

i njection USP. [00204] Dosage forns for parentera

S¢kth &isSd Gl ponwi1lAl, Nqsn@ﬁablpfoﬁﬁmm%bthmdsnethyl 5-0%0-4,5-

particularly intravenous fl uids e., steril
éxbydutq HrHl,64'4]tsianﬁf%ylbﬁr@rﬁt@dmo@dhﬁ%hsé@gwsmde am no
acids or electrolytes, which can be easily carried by
the circulatory systemand assimlated. Such fluids
“are typically prepared wwth water for injection USP
Fluids used commonly for intravenous (IV) use are
di scl osed in Rem ngton, The Science and Practice of
Pharmacy [full citation previously provided], and
i nclude: alcohol, e.g., 5% al cohol (e.g., in dextrose
and water ("DW) or DWin normal saline solution
("NSS"), including in 5% dextrose and water ("D5/W),
or D5/Win NSS); synthetic am no acid such as
Am nosyn, FreAm ne, Travasol, e.g., 3.5 or 7; 8.5;
, 5.5 or 8.5 %respectively; amonium chl oride
, 2.14% dextran 40, in NSS e.g., 10%or in D5/W
, 10% dextran 70, in NSS e.g., 6%or in D5/W
, 6% dextrose (glucose, D5/W e.g., 2.5-50%
extrose and sodiumchloride e.g., 5-20% dextrose and
0.22-0.9% NaC ; lactated Ringer' S (Hartmann' s) e.g.
NaCl 0.6% KCl0.0B@b CaCl2 0.02% | actate 0.3%
mannitol e.g., 5% optionally in conbination with
dextrose e.g., 10%or Nall e.g., 15 or 20% nultiple
el ectrolyte solutions with varying conbi nati ons of
el ectrol ytes, dextrose, fructose, invert sugar
Ringer's e.g., NaC 0.86% KC10.03% CaCl2 0.033%
sodi um bi carbonate e.g., 5% sodiumchloride e.g.
0.45, 0.9, 3, or 5%

3.5
€. 0.
€. 0.
€. 0.
dex
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67 WD 2004/ 032840 PCT/US2003/031413 sodium |l actate

e.g., 1/6 M and sterile water for injection The pH
w@boog0sis4d V fl uids may vary, and will typical | pcbesiosmi413

3.5 to 8 as known in the art. [00205] The conpounds,

pharmaceutically acceptab e sal ts and sol vatgs of the

i nvepti on oaecbe Eakimi ni st al pnep@r in ,@fmbl nation
Wi —t+eREreats Biy adi-at+on orll of her

t her apgut i ¢ agemts, such astizhe t &xefke Etbas of agents
that pppear to act on nicrotubule formatiof6r the
canpt ot heci n cl ass of topoisonerase | inhi bftors. Wen
~so-used, other therapeutic agents can(bg adm nistered
bef ore, concurrentghy (whether in separat€ dosage

for r in a corfbined do forn)}KqL af ter
deﬁ_rET_th—Lat act—t—\é#tﬂe‘%g%ent Huf tlhe |pr esent
i nvehti on. F%O}XOG HZThe fol |l owi ng exs erve to
nore fully descri;be the manner of usingNthe

above-described i'nvention, as well asgo set forth the

best nodes contenplated for carrying out v
c

aspects of the invengign. It is understo these

ex I i 0 Wa seveto blhhgbpthet ope of
Bk 'ﬁ, bUT-N-dt her—ar. —ar-e_present eq,

|IIustrat|ve puUrpPlo I puBtlcatlons i ng
but not limted td patents and patent applfl c hl ons,
cited in this specifi 88tion are herein incor orated by
reference as if each7individual publication

specifically and individually indicated to be
LE

i ncorporated by referencedierein as though full
forth. 68 WD 2004/ 032840( POT/ US2003/ 031413  EXA
nmpl e 1 Synt hesis of Coxfpound | A,
I\I-(Ba%ﬁS%Céacép_yl) N[}‘bp{-benftﬁq'WX'Chﬁe}Fhvl 5- oxo
di hygrothdod 2, 4] triNazol - 3yl ) DEANBGLEY| - pr opyl ] &
hyl -bengam de 69 WO 26047032840 PCT/ US2003/ 031413 0
i) Et , Et3N, O + "BANHO THE Bn ~N) Et 30 PF6
NHZ ii) BnNH2 H NHZ CH2(G}Z €t 0 NHZ NHBoc

NHBoc

TFA, CH,Cly —N %)\
—_———— N

1A

[00207] To a solution of Cbz-D-Valine (2, 50 g, 200 mmol) in THF (700 mL) were
added ethy! chloroformate (23 mL, 240 mmol) and triethylamine (33.5 mL, 240 mmol) at 0
°C. The reaction mixture was stirred under nitrogen. After 1 h, benzylamine (26.2 mL, 240
mmol) was added over 5 minutes. Upon completion of addition, the reaction solution was

allowed to warm to room temperature. After 1 h, the reaction mixture was filtered. The
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23 4Bn 0 HZNNH2 N CDI, THE H\WN THE HZN, N \N~ H
NHZ 5 NHZ 6 ~ 1~ 0 CH3l, K2C03, DMF Pd/C, MeOH N N
Woi2004MB82849 ~\ -N AN N NHZ NH2 7 8 O 0 | / ~NPCT/US2003/031413
Na( CAc) 3BH, CH2Cl 2 ~N p-toluoyl chloride - N O - NHBoc

-NMN DIEA, CH2ClI2 ON 9 HN 10 NHBoc NHBoc 11
Preaipitarpes washe! wighyater mpe THE g dogbirvaqus tg ggf@|3déﬁ) é,nS 8&@ asa

%ﬁegﬂ ERF/S (&%‘Higor matzlgo( ;ngolrr)L ! 24-5Hr[$m()l7;)0agh) e
00268y | arﬂ“ nesysSision w3 (204 5Hmmmio)) iatdicBloromethane (500 mL) was added
triethyloxonium hexafluorophosphate (25 g, 100 mmol). The resulting mixture was stirred for
14 h. The reaction mixture was washed with saturated NaHCO3 and brine, dried over Na,;SOu,
and concentrated to give 4 (19 g), which was used in the next step without further
purification. LRMS (M+H") m/z 369.1.

[00209] To a solution of above crude 4 (4 g, ~10.85 mmol) in THF (30 mL) was added
hydrazine (1.0 M in THF, 20 mL). The resulting mixture was stirred for 4 h. The solution was
concentrated and dried in vacuo to give 5 (3.8 g) as a pale-yellow solid, which was used in the
next step without further purification. LRMS (M+H") m/z 355.1.

[00210] To a solution of above crude 5 (6 g, ~16.9 mmol) in THF (200 mL) was added
1,1’-carbonyldiimidazole (2.5 g, 15.4 mmol). The resulting solution was stirred for 14 h. The
reaction mixture was concentrated. The resulting residue was purified via flash column
chromatography using a mixture of ethyl acetate and hexane as eluent to give 6 (1.1 g, 17%
from 3). LRMS (M+H") m/z 388.1.

[00211] To a solution of 6 (400 mg, 1.05 mmol) in DMF (5 mL) was added
iodomethane (120 uL, 1.89 mmol) and K,COj5 (332 mg, 1.68 mmol). The resulting mixture
was stirred for 18 h. The mixture was filtered, and the filtrate was purified on RP-HPLC
using a mixture of acetonitrile and H,O to give 7 (110 mg, 27%). LRMS (M+H") m/z 395.2.
[00212] A solution of 7 (110 mg, 0.28 mmol) in MeOH (25 mL) was stirred under a
stream of H; (30 psi) in the presence of 10% Pd/C (15 mg) for 1 h. The catalyst was removed
by filtration through a PTFE (0.45 wm) filter and the solvent evaporated to give 8 (65 mg),
which was used in the next step without further purification. LRMS (M+H") m/z 261.1
[00213] To a solution of above crude 8 (65 mg, ~0.25 mmol) in dichloromethane (10
mL) at 0°C was added aldehyde 9 (52 mg, 0.3 mmol) and sodium triacetoxyborohydride (63
mg, 0.3 mmol), successively. The resulting mixture was stirred under nitrogen for 3 h.
Additional aldehyde 9 (20 mg, 0.12 mmol) and sodium triacetoxyborohydride (20 mg, 0.094
mmol) were added. Stirring continued for additional 2 h. The mixture was diluted with
dichloromethane (50 mL) and washed with saturated NaHCOj; (20 mL). The organic layer
was separated, and the aqueous phase was extracted with dichloromethane (2 x 50 mL). The

combined organic layers were washed with brine, dried over sodium sulfate, and concentrated
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C. The reaction m xture was stirred under nitrogen.

After 1 h, benzylamne (26.2 nL, 240 nmol) was added
wo@u@n/058m0 nut es. Upon conpl eti on of addition, PEEUS2003/031413

reaction solution was allowed to warmto room

erature. After 1 h, the reaction m xture

Y GHb10 Tigd WG AESS 206 oSO PRGSO RBMS (M)

Riesi pitate was washed with water and THF, and dried

in vacuo to give 3 (60 g, 88% as a white solid. LRMS

(02HH) nt ZTBsolttion[o§H@ 0P nkp~&26 medresil dh Nediis@proplethyylamine (55

5 [) in i | or onet hane. (500 S e

2; EF g kR bR R PRy R ERe ety 032
Heoly. TheltesiAfe §6luioarvs \WBiscesitdtdd. Ehke xfeﬁlﬂtmglvémﬂue v{rﬁ@urlﬁed on RP-
reaction m xture was washed w th saturated

BPLAausing ) raigtuss efracaignitsitp and Habhfo ghisdd 46¢ lé‘ge"do/t 301@7\} éRsMS
g E@,MZ%QQCh was used in the next step w thout

urt urification. LRVMS (MtH+) in/z 369.1. [00209]
T¥2a5]sol ut Tomw solfitiaroeidd (60 mgel. 4l l(nmog in sl@hlSE)mwﬂmhé (6 mL) was added

}‘Vr@%mg‘olaﬁ%tlc a)géd\'fﬁﬁ n?]lé %‘ﬁx {eaé{lgm ohﬂlo Ivs{ars gt(ljrrefcf at r%nrhtem?ﬁrature forlh

ﬁJd tlh%lh Gcbhcmiﬁttedﬁmﬂ@*eéﬁubai @éssﬁﬂ@d Tﬁé iegidud Wasvd@izd @nde@ hiphwacuum and

a pale-yellow solid, which was [
ity i g dibaon G vl AR, s (35 i), and
Qwégﬁéou%ﬁasg’ as dxtrake@ %Q]dlci%r(ﬁnéﬁang (2 25 QlfL) abﬁé’(%lrﬁﬁﬂég ®rganic

.9 mnol) in THE (20 was ad
1aymrs e drindyoveli sodiudesutibte, qnd cgncgntral g gmﬂrdla)s a Wl’mfe solid (42 mg,
[
zﬁ‘? hl&gwas%@%]a%ﬂ}c edSJvft fgﬁpfelg% dfljlfbn/g/ISra-éng/ sis IS (e vz
p&&niled via flash colunn chr omat ogr aphy using a
m xture of ethyl acetate and hexane as eluent to give
6 (1.1 g, 17% from3). LRVS (MrH+) nmfz 388.1. [00211]
To a solution of 6 (400 ng, 1.05 mml) in DVF (5 L)
wmampttded | odonet hane (120 L, 1.89 nmol) and K2CG3
(332 ng, 1.68 mmol ). The resulting m xture mas

S ol et TG NS e L S LB

WIBLAPOI1 HE[1(264 gﬂﬂ&oiﬂ—@ 120m@ihyRprop§ll-4Om e yl-Beh¥dmide RV
(MrH+) rn/z 395. 2. 800212] A solution of 7 (110 nu,
0.28 mmol) in MeOH (25 nlL) was stirred under a stream
of H2 (30 psi) in the presence of 10% Pd/C (15 ngy) for
1 h. The catalyst was renoved by filtration through a
PTFE (0.45 m filter and the solvent evaporated to
give 8 (65 ng), which was used in the next step

wi t hout further purification. LRVS (MtH+) nz/z 26 L1
[00213] To a solution of above crude 8 (65 ng, -0.25
m nol) in dichloronethane (10 nlL) at O0C was added

al dehyde 9 (52 ng, 0.3 mmol) and sodi um

tri acet oxyborohydride (63 ng, 0.3 nmol),

successively. The resulting m xture was stirred under
nitrogen for 3 h.
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Addi ti onal al dehyde 9 (20 ng, 0.12 mmol) and sodi um

triacet oxyborohydride (20 ng, 0.094 mmol) were added.
WwRoor0823g0 cont i nued for additional 2 h. The nm RCT/IUS20056831413

diluted with dichloromethane (50 nL) and washed wth

saturated NaHCO3 (20 nL), The organic layer was

separ atled, ! %‘P@C't%é aqueWasgtam ext macted with

di b Thve—‘cgn’b gani c

I gger sHosr e d8hed wi t%l briHesz dri ed oFer odium

sul fate, and concentrated271 WO 2004/ 03284

PCT/ US2003/ 031413 to give 10 (110 ng), which was used

in the next step without purification. LRMS (MW m z

418. 2. [00214] Tq\lHa solution of 10 {110 ng, -0.26

noPh)NHEIRd N, N—dl sgpr opyketigl aininefi55 L, 0.32

Mol )N di chiiy ne (10 nl) was, p-t ol uoyl

chl ori de (42 L, HO 82CB4mi nol ). The resul &g sol ution

was concentrated. 1he resulting residuye was purified

on RP- HPLC using a m'%;.‘re of acetoni'®rile and

give 11 (60 ng, 41%f 7). LRMs (M+H) nifz
[00215% To a sol uti 11 (60 my 0.11 R

di cHPotEretane p( 6y'm | uor/0aget jc acid
(1.5 nL). The resuld Iut| onfanas stT r'\‘\eglh/hoom

tenperature for 1 h ang.dshen concentr at ed"'unwg1|
reduced pressure. The residue was dried under hfgh
vacuum and di ssol vé8 in dichl oronet hane (25 ¥). I@

was washed with saturate HCO3 (25 nlL), and tde

aqueous phase was extfac W t h di chl or onet hane
25 fﬂa)oAc 'ghQ;Hgdgrrbl ned a ItC ayers vere dr PredNov r
ntyr a
soI |mNH@° 7% s f QY e Srar acterl zed
with 1HRVR and LC/ MS anakysis (LRVB (MrH) m z
436.4). Exanple 2 Synthesig of Conmpound 1B,
N- ( 3- Ami no- propyl ) - N-[ 19§ 4- benzyl - 5- oxo- | - phenyl - 4 NHBoc
di hydro-1H[1, 2, 4] NHBoc
triazol-3-yl)- 2. et hyl fpropyl ] - 4- met hyl - benzam de Z®
WD 2004/ 032840 PCT/ bS20G8/ 031413 O i) EtOCOCI, Et 3N,
O + NH THE Et 30 PFs EP2N CH2Cl 2 EtO NH-CBZ ii) NH3
NH CBZ MRy Ph—N /J\’)\
N
Os N
NH;
1B
[00216] To a three-necked 500 mL round bottom flask were added CBZ-D-Valine (2,

50 g, 200 mmol), THF (700 mL), ethyl chloroformate (21 mL, 220 mmol) and triethylamine
(33.5 mL, 240 mmol) at 0 °C. The reaction mixture was stirred under nitrogen. After 1 h, the
flask was equipped with a dry-ice reflux condenser and purged continuously with ammonia
gas for 30 minutes. The reaction mixture was stirred for an additional 1 h. The reaction

mixture was filtered. The precipitate was washed with water and THF, and dried in vacuo to
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212 13 O Ph-NHNH2 | Ph NH CDI, THE NH HN. H Ph-N

THE HNHCBZ NNHCBZ 14 15 ol I~ 0 BnBr, K2CGO3,
woRre4)phesRd/ C, MeOH N Ph-N H2 Ph-N N NH CBZ NeCT/USBI03/031413

0 O~ _N Na(OAc)3BH, CH2C 2 p tol uoyl chloride Ph-N

O'NHBoc Ph-N\ DIEA, CH2C 2 NN O N 18 HN 19 NHBoc

BBl e (Fce. 76%)-n8 arwinite ohg GRMPRMIGFT INve2N N2 1B [ 00216]

KRR Ve Preae s e T g g i Ah LA 5 Bo i iues
ediled tridtlnl omenmn( [Rkafidorogh@éphateti?3) g, d A8 miwal)e Theytesutiimemixture was

stirred for 3 days. The reaction mixture was washed with saturated NaHCOj3 and brine, dried

over Na,SOy, and concentrated to give 13 (20 g), which was used in the next step without
further purification. LRMS (M-+H") m/z 279.1.

[00218] To a solution of above crude 13 (5.7 g, ~20.5 mmol) in THF (100 mL) was
added pheny! hydrazine (2.4 mL, 24.6 mmol). The resulting mixture was stirred for 14 h. The
solution was concentrated and dried in vacuo to give 14 (3.8 g), which was used in the next
step without further purification. LRMS (M+H") m/z 341.1.

[00219] To a solution of above crude 14 (6.9 g, ~20.5 mmol) and in THF (200 mL)
was added 1,1°-carbonyldiimidazole (6.6 g, 41 mmol). The resulting solution was stirred for 2
days. The reaction mixture was concentrated. The resulting residue was dissolved in EtOAc
(500 mL), washed with saturated NaHCO3 (200 mL) and brine, dried over sodium sulfate,
and concentrated. The resulting residue was purified via flash column chromatography using
a mixture of ethyl acetate and hexane as eluent to give 15 (1.1 g, 15% from 3). LRMS
(M+H" m/z 367.1.

[00220] To a solution of 15 (400 mg, 1.09 mmol) in DMF (3 mL) was added benzy!
bromide (195 01, 1.64 mmol) and K,CO; (380 mg, 2.74 mmol). The resulting mixture was
stirred for 14 h. The mixture was filtered, and the filtrate was purified via flash column
chromatography using a mixture of ethyl acetate and hexane as eluent to give 16 (230 mg,
46%). LRMS (M-+H") m/z 457.1.

[00221] A solution of 16 (200 mg, 0.43 mmol) in MeOH (8 mL) was stirred under a
stream of Hy (30 psi) in the presence of 10% Pd/C (20 mg) for 1 h. The catalyst was removed
by filtration through a PTFE (0.45 Om) filter and the solvent evaporated to give 17 (120 mg),
which was used in the next step without further purification. LRMS (M+H") m/z 323.1.
[00222] To a solution of above crude 17 (120 mg, ~0.37 mmol) in dichloromethane (5
mL) at 0°C was added aldehyde 18 (35 mg, 0.2 mmol) and sodium triacetoxyborohydride (42
mg, 0.2 mmol), successively. The resulting mixture was stirred under nitrogen for 3 h.
Additional aldehyde 18 (104 mg, 0.6 mmol) and sodium triacetoxyborohydride (85 mg, 0.4
mmol) were added. Stirring was continued for an additional 2 h. The mixture was diluted

with dichloromethane (25 mL) and washed with saturated NaHCO; (20 mL). The organic
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(33.5 nm, 240 mmol ) at 0 C. The reaction m xture was

stirred under nitrogen. After 1 h, the flask was
weonipopasdo Wi th a dry-ice reflux condenser and por/gszmo3/031413

conti nuously with amonia gas for 30 m nutes. The

reaction mxture was stirred for an additional 1

hryra waéafmaeﬁ arm the FfugouRREaseWas gxteagted ik d&ﬂﬂ&?fﬁ?th%neél X 25 mL).

PRScobY jé@ vidre FRRed Witn bAR dHEd §Rr sJAiRGHHRAtel Shd
73 WO 2004/ 328 PCT/ US2003/ 031413 give 12 (38

G(ﬁ%ntla‘@dao gitié 12390 Imigy. wmms(uwd—m)thmnezt steprwphouf m@%mon

%ﬁNﬁ sﬁg Zugﬂzof 12 (20 g, 59 mmmol ) in
i"chl'o V'ffane (500 nL.) was added triethyl oxoni um
fvexzs| uor qmim;smhaﬁ ef (2B0@mg,1-0063 1'ﬁnml))and Nhi-diiespudptyletitylamine
m xture was d fo a react i m.xt ur
0t eS8 Fma T ddfipan b G Se e tojuosT ghipede (117 oL, 0.83
URD). Nadeldhs ’m%isﬁﬁm%ﬁ) Rae&rfeatid da9s. dihY Soldifon(vwdd cBloenttbd Mhe
e

was used int next step wi thout further
reoulfifg wsitliowias difmsed mqq)hlcm)@etgq@_@S mH) @tszg;]wapbedawnh saturated

RRUELHED ) RENEREARSR S cfulieasdf Ry IBhly 750 ),

ThodombittdergaaiUbersvgerertviddurver sveBinsduifatesmhdfconcefidatéd. Thieesulting

so] ution co ntrate dri.ed in vacuo t | ve

RISV g PO LTS BT AOFAYS el 2 SR YRRt and
ﬁékraﬁ@%rehfbﬁf fofdieadol (950 mk RS, frdd WLRTMS(I\MH) iz 5902 1 9]

To a solution of above crude 14 (6

H93241n THgo(eQ@@ltm))f 20\ 80 geg@as mmol) in %mhloro?ne?hane (1. g mL) was
g'dd%d uﬁﬁﬁpo%@éqc% d% Q%%L ! q“hé f%sﬁ‘axg% sohti W@%@ )stlrreﬁrhﬁloom temperature

resul g solution was stirre ays
foe d ¢t and rthemd cmnqsm‘eatwhmdeundlmad plasseob Thh gesidus tias dmgi under high

resi due s .di,ssql ved |

Lanara SRR TR B Grietem 25 ! R ey W5 anthaliynihcos
840l thBY, 8nd thaakqheswmae@twatee«ﬂacte’&haﬂfcﬁamérbnne@arree(s Ix@ﬂ&nlwaﬁ“he
purified via flash col utm chy omat rggp %
Aembinpdorggniclayss weredrigd eveaﬁﬁﬁ%%ﬁﬁge peraiet @EP grgtBasa

%v%hté goljh (88 m%%%)r QicRvas MY RharbdMiiZéd with ZHWR:End LC/MS analysis
00220] ‘To & solution of 15 (400 ny, 1.09 nmol) in DWF

(IRME Mol rdac8c) benzyl  bromide (195 1, 1.64 mmol)
and K2C03 (380 ng, 2.74 mmol ). The resulting m xture
was stirred for 14 h. The m xture was filtered, and
mh&m®kkirate was purified via flash col um

chronato xture e

fubiatton 20 Cauin oty fy Tusbgt T8 Gines Tréasedyth Reffibtbicors

(MrH+) m z 457 1. [00221] A solution of 16 (200 ny,

O 43 nnDI) in MOH (8 nL) was stirred under a - stream
(30 si)_in the presence of 10% Pd/C (20 ng) for

ﬁ“ﬁzshhe &QPEF ‘BEWﬁved by filtration through a

PTRE (01 §K6v3> Ol andRthili 501 vent evaporat ed to
give 17 ( 0 my), was used in the next step

Wi td oMedfauPhehleerqmﬁrca‘ RPMi 6%k FetaRBBvia/Beten ndmM32glutamine.
e Colorimetric Agent for Determining Cell Viability: Promega MTS tetrazolium
compound.
e Control Compound for max cell kill: Topotecan, 1pM.
Procedure: Day 1 - Cell Plating:
[00226] Adherent SKOV3 cells are washed with 10mLs of PBS followed by the
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[00222] To a solution of above crude 17 (120 ng, -0.37
mmol ) in dichloronmethane (5 nL) at 0C was added
w@bwelyseo 18 (35 ng, 0.2 mmol) and sodi um PCT/US2003/031413
tri acet oxyborohydride (42 ng, 0.2 nmol),
successively. The resulting m xture was stirred under
pdditiangd 3miLe of 82676 trypginlpnd ioeubatier Gehydeutassit 371704 Thg celfs. age rinsed
Dl nd sodiu i ace I | .
B (0F $SRESAT S ERCPRECRETE RPMIE stetBsT g fusderrea o e
flaktti tGetirahceRtrdiion Théetatinikied nsing\@Soulick uduackr amd thh appropriate volume of

%&%‘1‘{)@%5 E@cgllgfﬁ@) L@Tl)@ gaﬂgm@at% S %@%E}Q@%‘g E}l%%)gn%ion (adjusted to

PSol deg Wﬂlgq;ﬁ]d@d td AR11s\WR56-5RR @fa?cts,efgllovgé?ldoytiﬁ@bation for 18 to 24
pha h 2 X

aqueous i di chl or onet hane (

fom3
J

e was extracted wt
R&ursrhf)37°C;THE Y clomiilitee dnd§ % £10:callowyrerthe wlls to adheh éaitbaiptates.

rin dried omer sodj sulfate, and concentrated to
r?fégﬁt&- (ﬂfé% _néﬁ"flp%’}dc‘%‘q&v\ldgn'used in the next step
yooekmut purd drecatuindrof thelviRVS of Mtdtgclavbdas§8black drd&HAZBn initial
To a solution of 19 mmol ) and

300 , -0.63 | N
RSl S5 EIRURAS) BAD IR e (REISTUES e SRRy |5 KL of 400X
FOBIMITSPEAR sy Sl SRR el A BE BSubtract ot or

$hdkerondd dsorband@ay dead thigs adlvehiclep 308s.LadnediatwitibedMEDere
resulting residye was dissol ved in dichl oromethane (25
Added tg theyeds erdaiipe ik qmegngy &tded? u?«ém@@eT 0@9*66%\3@?15-61%%0 WL of
Eﬂzéﬁi):zlaig%%mlf?v{@@ f?rs;zﬁidlé\@% O AGTE Hrellh, titho Ainfch iy BARLABNBA(s) are

e conbi ned organi ¢ layers were dried
osriaily didatedinB g tovi, atrepovaddoainipe meditiewplicppdatededuiiyplingge) from the

resi du urified via fl C r.

6L 10 s B L T SN TR
80°Qi 106%20m{difDarmis% B8% from 7). LRVB (M+H) niz 598. 2.
[00224] To a solution of 20 (150 ng, 0.25 nmol) in

di chl oronet hane (1.6 nmL) was added trifluoroacetic

Pebdlife: Dyl - MIPLAIBEUh hh d ODFREAdiEN Was stirred at
roomtenperature for | h and then concentrated under

1¥Ba8led prBrglates arqregoredsiren F‘lqm@b@tpi ad 40l M TS RINS is added to
R

dojieed dy pladimg tiweBDeatt4 it efieral 5t dacahid chdkanguyelt rameinét@-six well
25 HL%H‘ Th% conmbi ned organic |ayers were dried over
SBHFaMLUNdt e, and concentrated to give 1B as a

white solid (88 ng, 70%, which was fully

characterized with "H NVR and LC/MS anal ysis (LRVS
OatHAnplysis 408. 2) . Exanpl e 3 Inhibition of Cellular

:{?3??81 ity Tllﬂa rg)grg%fsz]e@% &f c'ohtpﬁ%ab-g&‘g%c@?ba\e{(érguﬂﬁ?‘g 8gllcill§t:ed and an

tors | Material s and Sol utions:
SH@Y3s usY tr geasratCandoserregouseequyve from which the concentration of compound

required to inhibit viability by 50% is determined. The compounds of the present invention

show activity when tested by this method.
Example 4

Monopolar Spindle Formation following Application of a KSP Inhibitor

[00230] Human tumor cells Skov-3 (ovarian) were plated in 96-well plates at densities

76



Medi a: Phenol Red Free RPM + 5% Fetal Bovine Serum +
2nmM L- gl ut am ne. Colorinetric Agent for Determ ning
w@edok/0¥sabi | i ty: Pronega MIS tetrazolium conpRCmUS2003/031413
Contr ol Conpound for max cell ki I'1: Topotecan, 1M
Pr.oc Cell Platin [ 00226] dherent
%938 eufiner b s a%?%ftor e Mamhitat by
tCBﬁCGH&%lO%@O%QQ%%&%&Q](P %2@%%91@369@-\9&3 fix@0idisbd SRmAfichyde and

m.s of 0.25%trypsin and incubation for 5 mnutes at
w@edm@ agtupulinggnéibediesssubsequershi mmntzpcb@sm&Mszgc@ﬂmabeled

Rl A HE0R HER SRR IR St rinea

yee23da] a CoUisuainnsmecumh eerveaiad:lthhhhe equyonpds caus&:dv:eil eyl abfest in the

cel 0 e. 100 |1 s/100L i,s calc ted
GomSatas e SLRUREn YR 8 gttt ted SrktoRidiondpd piated. but
la}reir,t&d &g aslifdrmlyadibplavell hﬁm@folzﬁ@pﬁﬂ@lbé ifdli@tieSthaf tRérk W48 ek inhibition
incubation for 18 to 24 hours at 37C _100%

m§ sindle pole hady ssoaratipn. Micrognisetign phastidesR antibpdigepee uses mitotic
tRecR)iAl £Rsted Eeﬁl@ﬁf%ﬁ%%lﬁ% rBﬁ o?ar ar i Fggpound Addi ti on:

[00227] To one co of an autocl aved
assay bl ock are added an |n|t|al 2.5 L of test
%9”@1 ng(s) at 400X the hi ghest desired concentration.
P df 400X (400M) Topotecan is added to other
VEhibStldlﬁBKZeﬂlﬁﬁmP&‘blﬁSﬂltm lih FTumioe ¢l Ednes Treattrd W&ﬂtKSRJInhibitors.

for __backg nd absor ba f dead, cells and vehi e .

330" o el era Bied 0t CONEDP aIs A detriies T TR0 RGN palswell of

%[\x/éll Iﬂht@ gnd éﬁﬁ)tweﬁ m%%rovaﬂﬂ 22 30urP LTS v&e?@th&?@éhtte@i%ﬂl various
nmedia + 0.5% DVBO i s added to all

rcen@nnﬁatngls méqlrlug forid§ ﬂl@urmﬂmunw foé@t comﬁw@ Bee(adiledgip gonsidered

e ré’zoﬁfnj{l Lﬂ)g?e? ass%% ui &,EQ‘? étﬁ%l@lé&%gl %?@ 58(3I S
_tohﬂaoxyme‘thxs;;ypmm)g (éeh]foghle@ﬂ)es{{-teﬁaeolmei dM"ES)e(I %BPaer& No
e B el Ay S i e e i golution Cel
(0128 ion Assap) vids@Sedtd AeteRiBY 8id nfifBEAf RRbleRENAY indhd number of
40 | MIS/ PMS is added to each well. Plates are the

issizasarREing asier ADkPuRs GRRPeIdEXPasES. HGOvReHAL aﬁlisyremammg after 48
N Lvas c&ﬁk&r@d"f‘ocﬁ%lﬁ&?gf Nghid O %e fihe 69@0&(%1&&{ al‘?ovéng for

second shaking cycle in a ninety-six wel
spbulatiophicarowtbtiahibitiDnt a Anal ysi s [00229] The

ggﬁicg%ﬁ |z ed /0 Of xgﬁlon ?}i l%cgu?s Gcf%el?sgin %gntro? sgtE‘natthg %eejnscreated with

] ated an
deieler@dsp0rns s PMSYe isfoonsitandd 10I0%4 grewmmnd antgf@tzth ofcek in wells With

Cc%glﬁ))gggldg is compared to this. 'KSP inhibitors inhibited cell prohferatlon in human ovarian
tumor cell lines (SKOV-3).
[00234] A Gisowas calculated by plotting the concentration of compound in pM vs the
percentage of cell growth of cell growth in treated wells. The Gisg calculated for the
compounds is the estimated concentration at which growth is inhibited by 50% compared to
control, i.e., the concentration at which:

100 x [(Treatedss - To) / (Controlss - To)] = 50.

[00235] All concentrations of compounds are tested in duplicate and controls are

averaged over 12 wells. A very similar 96-well plate layout and Gisp calculation scheme is
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required to inhibit viability by 50%is determ ned.

The conpounds of the present invention show activity
wobken/0smst ed by this method. Exanple 4 Monopol BET/US2003/031413

Spi ndl e Formation follow ng Application of a KSP

I nhi bitor [00230] Human tunmor cells Skov-3 (ovarian

veaddy ihea@wnpl{apeer\estifutg)(seg Menlgy et@bnks Netl dgancardnsfy§3:757-766
ﬁ%@ﬁ)oagﬁé%é E% §{2 gf’évg& jﬂftlﬁ%ad ?Dggé%pn ﬁdu{eschgﬁgates cefl11 number

dagsinotisse M T3 bahinstadd mrﬂoscfaltemalv{e esthodenpounds for 24

hours. Cells were fixed in 4% fornmal dehyde and

stained with antitubulin antibodi es (subsequently

mgﬂgm(,zed using fluorescently-|abeled secondary

ant i body) and Hoechst dye (which stains DNA). [00231]

Galaplation o kewt i on reveal ed that the conpounds caused

ﬁ@ZBﬂCyCl eviahshféftent dF alcBf oﬁﬁ&@t?&%‘ﬁ@ﬁ) $4i9ALuRE an ATPase assay.
tosis. DNA was condensed and spindle formati on had

iThe fallatvird sobtions aie nsedt Edlutient | songisisfodd MM pvsphocagkppruvate

nmonopol ar. t e

PR For SRR TR A ERL B Pz pel PSTR Biema D-0779).

M\@pwhfabaelmgﬁm 7402010 pESRnefkined (SigmalAst13630S @8Vl Pipes/KOH

%}ﬁ% (e ééﬁ%b Izy%&l@i%{%&s\’}éﬁg f‘fﬂll?lﬁ ﬁ})td '«I}r%ﬁl 15% IXSTA (igma E3889).

@Bﬁﬁngiﬁ ?nggshs@%[ﬂ 683@%%@2??’5“@‘&%@% g ) %gg/lﬁﬁBSMQgﬂﬁ@R7906)

phavets kinasedB fwil.tli-lstate dolmidi@eaasg 50 U/melSigrafdrp4)ot 00:nM KSP motor

gt BEh i e AR i SRR PR R Fact e QtteR

d’nm;; t@ﬂsprﬁl&qtﬁ@m §89 aéirgenat Ase3®t ZSIVﬁNEMp@ﬂ@HlpBKES (Bigma P6757), 2

ded is consid To. A tetrazolium
e e RO SERO 1) a0 BN QA 0 gie i ons (612
& tolAZ @ ok
?@Mq)_ %&ﬁ( it S>WK%SI@OI{ j&e %ﬁihi %%;%?@ééelbem%rhone (135 @ ok Costar
pedBusingSatutibnd. FabEEE sedel dlMthleqtacl%@lA@Jﬁbd Bplation 1. The

Sol ution f sed t.Q
aetethioaren e i P T ire E Bl T3 R ague win o
eTR&an® pipe@drleihdremmualiyg wathta@fordted mlqunﬂ:haﬁcnmrg ﬂH\Fides The

exposure. The nunmber of cells remaining after
h@lelioéltﬂm%ﬁe%%&%‘éﬁfﬁtf@dﬁ%e1%?&5@? abspr b@?“&ﬂFaé‘erc*’é’ldll%‘ﬂ%ﬁle absorbance

t, t
Ry Sy 0 R, S

oﬁhlcieﬂs Ips)ppmoudrﬁ@ the|ATRebd ratet i diten inkodted axmfunetivatod éhewpmhound
\é‘,ﬁgclze?l S 10%n &I %s(,%a 2d% X ertlnﬁlaﬁ rﬂﬁé 8’&?% gc(auﬂ'gdol{ofggf% Ii}ollowmg four

g9 o
GaMmaate @qiatioh hiisg a iﬁﬁsﬂ’lnea’n If]lttmgtptmi@am (. lﬁ}ﬂaﬁ‘d4)c el |
proliferation i nRI;llrJlrrgn ovarian tunor cell |ines
(SKO‘/'}?):- S + Background

1+ s

where y is the observed rate and x the compound concentration.

[00237] All anhydrous solvents were purchased from Aldrich Chemical Company in

SureSeal® containers. Most reagents were purchased from Aldrich Chemical Company.
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[00234] A G50 was calculated by plotting the
concentration of conpound in Mvs the percentage of

wa@edod/ogpsamt h of cell growth in treated wells. FOEUR058031413
cal cul ated for the conpounds is the estimated

c@ncentratl n at which growth is_inhjibited by 50%
RgEF el gddeddad pgteous exgactlwﬁ%er@eﬁ%mth single Ar mpltichannel

\gﬁl p&drs. FoBadords Wt SRR usm-g@fhe(tmﬁrgpaglﬁl%ﬂlgs 24 x;l;Qﬁ o mL filtration
[00235] Al concentrations of conpounds are tested
i Howpﬁmmaéloa abvalaie mateyala frem theastasged perfamed withelLiabeonco

LB B R o2l e LR B B B

PCT/U82003/031413 used by the National Cancer
Institute (see Monks, et al., J. Natl. Cancer Inst.

83: 757-766 (1991)). However, the nethod by which the
Nat i onal Cancer Institute quantitates cell nunber

does not use MIS, but instead enploys alternative

nmet hods. Exanple 6 Cal cul ation of 1C50: [00236]
Measurenment of a conposition's IC50 for KSP activity
uses an ATPase assay. The follow ng solutions are
used: Solution 1 consists of 3 nM phosphoenol pyruvate
potassiumsalt (Sigma P-7127), 2 nM ATP (Sigma
A-3377), 1 mMIDIT (Sigma D-9779), 5 M paclitaxel
(Sigma T-7402), 10 ppm antifoam 289 (Sigm A-8436), 25
nM Pi pes/ KOH pH 6.8 (Sigma P6757), 2 mM MyCl2 (V)VVR
JT400301), and 1 nM EGTA (Signma E3889). Solution 2
consists of 1 mM NADH (Sigma N3129), 0.2 ng/m BSA
(Sigma A7906), pyruvate kinase 7Um, L-lactate
dehydrogenase 10 U m (Sigma P0294), 100 nM KSP not or
domain, 50 .ig/mM mcrotubules, 1 nMDIT (Si gha
D9779), 5S5Mpaclitaxel (Sigma T- 7402), 10 ppm antifoam
289 (Sigma A-8436), 25 nM Pi pes/KOH pH 6.8 (Signa
P6757), 2 mv MgCl2 (V)VvVR JT4003-01), and 1 nM EGTA
(Sigma E3889). Serial dilutions (8-12 two-fold
dilutions) of the conposition are nade in a 96-well
mcrotiter plate (Corning Costar 3695) using Solution
1. Follow ng serial dilution each well has 50 | of
Solution 1. The reaction is started by adding 50 | of
solution 2 to each well. This may be done with a

mul ti channel pipettor either manually or with
automated |iquid handling devices. The mcrotiter
plate is then transferred to a mcropl ate absorbance
reader and nultiple absorbance readings at 340 nmare
taken for each well in a kinetic node. The observed
rate of change, which is proportional to the ATPase
rate, is then plotted as a function of the conpound
concentration. For a standard | C50 determ nation the
data acquired is fit by the follow ng four
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par aneter equation using a nonlinear fitting program
(e.g., Gafit 4): y _Range + Background 1+ x s

W@ hB/82840 where y i s the observed rate and x tPeT/US2003/031413
conmpound concentration. [00237] Al anhydrous sol vents
were purchased from Al drich Chem cal Conpany in
ke sedpinted itont ai ners. Most reagents were purchased
fromAl drich Chem cal Conpany. 78 WO 2004/ 032840
PCT/ US2003/ 031413 Reagents were added and aqueous
elxt r act soompeupkselesteddihmuhe prosp regresented hytHorineladnnel
pi pettors. Filtrations were perforned using
What man/ Pol yfiltronics 24 well, 10 niL filtration
bl ocks. Evaporation of volatile materials fromthe
array was performed withya Labconco Vortex-Evaporator
or by sweeping with a 4 6 nitrogen manifold. 79 WO
2004/ 032840 PCT/ US2003/ 031413 What is clained is: 1.
A conpound selechgd fr he/gggup represented by

Formula I: O Rq TTSNNON N RIfRR2 R Rg, T T'/N\R3
Fornmul a | mhereln T\and are | ndepe dently a
coval ent bond or optio subsiid ut ed N _ower

al kylene; R is chosen fronthydroges oﬁ\T@mally
substituted al kyl, optionally substltuted aryl,
optionally substituted aral kyl, optionally substituted
heteroaryl, and optionally sggﬁﬁgﬁuted het er oar al kyl ;
R2 and R2, are independently chosen from hydrogen,

optionally substituted alkyl, optionally substituted
erlnoptionally substituted aral kyl, optionally
stituted heteroaryl, and optionally substituted

h et er QaandlTk yite; 1ndﬁpermnta§najcdﬂﬁl,entﬂmkda or ¢;migaallyesubs‘tionm lawer alkylene;
chos et 3 S Gl b b gHM PP LU A DB s uted s
kbR shpstifidasAlky! Gffoad1N substituted heteroaryl, and optionally substituted
heteroaralkyl;

R» and Ry are independently chosen from hydrogen, optionally substituted alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryi,
and optionally substituted heteroaralkyl; or R, and Ry taken together form an optionally
substituted 3- to 7-membered ring;

R3 is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaryl-, optionally substituted
heteroaralkyl-, -C(O)-R¢, and -S(0);-Rea;

R4 is independently chosen from hydrogen, optionally substituted alkyl, carboxyalkyl,
aminocarbonyl, optionally substituted aryl, optionally substituted aralkyl, optionaily
substituted heteroaralkyl, optionally substituted heterocyclyl and optionally substituted
heteroaryl;

Rs is chosen from hydrogen, optionally substituted alkyl-, optionally substituted aryl-,
optionally substituted aralkyl-, optionally substituted heteroaralkyl-, and optionally
substituted heterocyclyl-;

or R;s taken together with Rs, and the nitrogen to which they are bound, form an
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optionally substituted aral kyl-, optionally

substituted heteroaryl-, optionally substituted
whedogosmu@l kyl -, -C(O-R6, and -S(0)2- R6a; R4 PET/US2003/031413

i ndependent |y chosen from hydrogen, optionally

substituted al kyl, carboxyal kyl, am nocarbonyl,

ofptioBH k| Spk;stlét&%is%/-it@ I2-Embeiptl nitiggen-enmtaining kadyaeicleuwbigh optionally

%@Argaa tes BB @aJ_M) adglﬂg o4 hitbad n@%@&%ﬁawlo and S in the
Ty 1y

opti su stltute eterocyc yl"and opti dnal
slmcvqyclwme, heteroaryl R5 i s chosen from hydr ogen,

opt i ona su t ut ] t ut

aryl - pafkle%ﬁ t?“er Wlﬁbd%zt 0{‘%?%8*’%?5%%’ ?S““Yt%‘gf QB%\HRP ered
Srﬂbﬁgelntcbhtﬁdnﬂgdieﬂ@&ﬂw vkm&h optiafdly ddoif@fddsl fom one to two additional
substitute c{er oC cI yl or R5 taken together wth

RRsterogiemy: peledied i %1“6?13 hetrageysledingound, form an
80 WO 1%@9&(0%2@619 h?@ée%%l@%&%&te@a@@l beﬁ!n]xa‘)l'ly Substltuted aryl,

substituted 5- to mber ed nitrogen-cont ai ni

Iﬂmémjb@ﬂébSéltutmr@lhylomtiooﬂb/l substityterchptqsenrdt entionalbyraubstiguted
tépetgrwﬁgﬂd}lﬁtq %H@h eroatoms, selected fromN, 0, and

eroc e’ring; or R5 taken together with
R2 f orRyp arhayeh lfmmaiykh;o gany optidnally edstfuted alky2 eptindieyr @bstituted aryl,

nitro nt aj ni het er i ch t|on I )
P B SR e BB d s T bneP B bt biguted
S}ﬁlt@@d:rﬂ[dy]f;{rﬂnRMN@., and S in the heterocycle ring;, R6
i's chosen from hydrogen, optionally substituted al kyl

opt i orfali ShosemfEar pmcz@alhaﬂbﬁtltute%ﬁkylo@momﬂwb%ﬁut@ch@r optionally

B L BRR el SRR MG ERT ¥ IR Rt coarat

choself Isah@&hy @nocgefrirogotptopmuy wbshitbtsd alkult eptiomhlkydupstituted aryl,
b te onal bs

SRR o s sy, P ot Sisgred

sh&t)@dsarﬁllaylged heteroaral kyl, and RL | - NH- R7 is

chosen from opt naII ubstituted alk ionally

subst .atnbfl@aﬁcslﬁ ya&ﬁfmy e ft Fa copraupd afl’éﬁma‘%&; kyl ,

opt i OrlﬁJhana%é'Lﬁﬁﬁlﬂ}t a&&aﬁam@gowawfxlcmnmd%m@fﬁm ¥r

substi tuted heteroaral is chosen from

hy dr ogerharmsseytisply 4696@4]%%@\@&@ @ pharppeutienilyiageeatablp salt of a
S&)%%hﬁcf%??orﬁ-{sﬁ’a! optional Iy substituted aralkyl,

optironal I'y su st tuted heteroaryl, and optionally

subst ipremided thadi &Y &ETIEEDpﬁdnylll}; substiited pleogluttien &, lis/optionally substituted
a ceﬂ;able salt of a conpound of Fornula I; a

dﬂg ceutically acceptable solvate of a conmpound of

Formula |I; or a pharmaceutically acceptable solvate of

a phar maceut i cal | acceptabl e salt of
The compound of Claim 1 comprising one or more of the following:

T and T’ are absent;

R; is selected from hydrogen, optionally substituted lower alkyl, optionally substituted
benzyl, optionally substituted naphthylmethyl, and optionally substituted phenyl;

R; is optionally substituted C;-C,s alkyl;

Ry is hydrogen or optionally substituted C;-C, alkyl;

Ry is hydrogen, optionally substituted alkyl, optionally substituted aralkyl, optionally
substituted aryl, carbamyl, heteroaryl, or optionally substituted heterocyclyl;

R3is —C(O)Rg or —SO,R,;
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conmpound of Formula I, provided that RL is not

optionally substituted phenyl when R4 is optionally
wGemmgsswi ed phenyl. 2. The conpound of d ai mPAT/US2003/031413

conprising one or nore of the follomﬁng T and T are

absent; Rl is Iected rom.h optlona

et TRedt iR GBI SO e ShBoRonE besubstitted

ba@ﬂz(YlLC Ry, @E@dﬂaﬂy %Qﬁﬁt‘e@l H&t@r@atzg@m:mﬂll ?TE tcﬁ}ﬁbnal@ Btbstituted

optlon Iy subst i tut ed Is optionally
Shetpsearylyensignaly-salastifted ar }'1 -and RydHogen or optional |y

bst
SUDSt RS ALY b SafSo0ED, 4981 K9 i e
opﬁoam@hmqwd@uhswhﬁmmedwﬁwymuhmaMbﬂnyl het eroaryl, or

oD g DS B S Bl

sel eCt[lesfch@ﬁh @il YAty optiddally subktatte£L;-C3 altbk¥hd optionally
optionally substituted aryl-Cl-C4-al kyl -, optionally
subgttyted il abt er oaryl - I - C4- al kyl -, optionally

subst it uk %seﬂ‘ﬁ&ﬁ rOEG nélly s%%th@@ %fk!yiy oﬁtﬂpﬁﬁ}} §u‘l§§tﬁﬁite@5r¥/1 optionally

R70- and RLl-N a i's chosen from pheny
squbgttmt@dmreldiyh\mdpmanﬂy s@stideddictepdarallcy - C4 aI koxy,
cyano, nitro, nethylenedioxy, or trifluoronethyl and
naphthyl; R7 is chosen fromoptionally substituted
a.-Cc8 Tallelcgﬂhp@rmd oﬁﬁtahrﬁa&binyrlﬁmg)aieidr uioeslofahie/followiigl i s

h W i
ooyt ROy S oseB TRl Ay ethil gy e
?3%‘2??1’53?Zm‘ﬁfﬁ“eﬁﬂahf?""wﬁy‘ “é"‘d’??’th?‘i‘*‘u%“é%‘ A
opersharriesl Eith i Pt b BRRyHhency L ERE 3 S HisstMeE

2
?I];sletf:gﬁ osﬂgkl’ from H)?gil)}(l;’%g%{aget ?113’/{&&}& Bénzw?egé@ﬁ%@ﬂe{?ﬁmeﬁ}l
rrﬁqziﬁ@lhbdnzylpﬁleawlmeth}{hrdhnﬂb@efhgﬂzyl, odtﬁhdwyb}m]@ﬂ ydnd (ethoxycarbonyl)ethyl;

met ho et hoxyphenyl, tolyl, dinethyl phenyl,
choro#¥d§ﬁ%%ﬁ%ﬁ met hyl chl or ophenyl , et hyl phenyl

pheneﬂnyémﬁbﬁﬂéMhbmmh&Dcpbﬁﬂzyj, nethylbenzyl

nmet hoxyhenzyl , yano y dr oxybenzy
tetr ar@?d% @F%Vlaﬁfw n%rPPr’ji pﬁwmda %pa?raﬁ elﬁli@lvlphenyl- methoxyphenyl-,
f YeRpub tHmuoroqief@iﬂhaasybaiﬁambhenﬂawlmxymﬂﬂww and

(ethoxycar )eth dr ogen’
opt i oﬁ"s&llﬁi"gﬁ@)%@t it ut ed Cl C4 aI kyI

Re is C;-Cs alkyl, optionally substituted aryl-C;-Cs-alkyl-, optionally substituted
heteroaryl-C,-Cy-alkyl-, optionally substituted heteroaryl, and optionally substituted aryl; and

Rsis selected from optionélly substituted alkyl, optionally substituted cyclbhexyl;
phenyl substituted with hydroxy, halogen, lower alkoxy or lower alkyl; benzyl;
heteroarylmethyl; heteroarylethyl; and heteroarylpropyl.

4. The compound of Claim 3 comprising one or more of the following:

R, is benzyl, chlorobenzyl, methylbenzyl, methoxybenzyl, cyanobenzyl, or
hydroxybenzyl;

R is chosen from methyl, ethyl, propyl, butyl, methylthioethyl, methylthiomethyl,
aminobutyl, (CBZ)aminobutyl, cyclohexylmethyl, benzyloxymethyl, methylsulfinylethyl,
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R4 is methyl, ethyl, propyl, phenyl, hal ophenyl -
nmet hyl phenyl -, net hoxyphenyl -, cyanophenyl -,

wao eooflosasu@ et hyl phenyl -, di hal ophenyl -, pyri di PgT/USIN3/031413
benzyl; R3is -C(OR6; R6 is Cl1-C8 al kyl, optionally

subst yi , optlonally substituted
Eﬂﬂ%&@ﬁnﬁﬁYllfﬁggokypﬂ optlonally substi t ut ed

heterqgnyh(h@gg optionally substituted aryl; and R5
IS selected from op tlonallrbsubstltuted aIkyI
P

opt i oraliy Bheaylpkalenhanye meipyipbensicymethprehgyl-s eHesertented

r al koxy or |ower alkyl;
Vﬂlhﬂorp%gt'hglg}{emlyoarrqﬁ%%tp#:lifwehet eroaryl ethyl; and
het er Gariy/lofy, dpyolphenéll m‘Eﬁwlmt@n’{mwh dydrbxyGhediyiphanyl,

%lé%gn gw%en%{oiqgﬁ 1@%%@%@‘%4@%@9@% iors cyta)r(:i‘(g]p%grllﬂg and
cy anolrgigathinogropyl) poreldyyanaiyls; oRgiperditymaseit-.f r om
nmet hyl , ethyl, propyl, butyl, methylthioethyl,
met hyl t hi omet hyl , am nobutyl, (CBZ)am nobutyl,
cy/cl ohgx bR fc!h%m}ébfﬁ &hel f the foll
nethylsul#?ﬁilefhy , g[?%% mwnmeo © following:
PCT/ USaGoi3med1413 nethylsulflnylnethyl and
hydr oxy Is hydrogen; R4 is phenyl,
halophénybﬂ%$%et d phenyl -, net hoxyphenyl -
cyanoﬂhemyhﬂcxptpyﬁluoronethylphenyl , or
di hal ophenyl -; R6 is tolyl, hal ophenyl,
met hyl hal ophenyl , hydroxynet hyl phenyl ,
gt hy @ Qe e e CYdim 5FeHerdi RO® ytopyl
halo(trlfluoronethyl)phenyl , or cyanophenyl; and R5
i's am nopropyl -; pyrrolidinylnmethyl-; or

peri
Dy per e UERLLF iy B AATRAARL Bl e
benzylT an@l” aiesabsgndir ogen; and R2 is ethyl or propyl

6. Th Z?I-po §is %ela(%roa Igzgro%in ogtlonaﬁg gubstltﬁged lc?wer al?< P B%t];on@w substituted

The ¢ one or

Llﬁblgk)ﬂ Vépignally bulssticlited na@htﬁylﬁhfh@l’; tnd ﬁilohﬂlysiﬁlﬁﬁimtﬁﬂp}feﬁﬂm
ydrogen, tiona 2d | ower al kyl ,

optio P?%’@Bﬂ' $¥ﬂ¥@8¥8 é : optionally substi tut ed

napht iyl | lt/dmsgen RRpLGRIY amadlthﬁéd egmmkwt ed phenyl; R2
is optionally substituted kyl
R4 is hydrogen, optionally substltuted alkyl optlonally substituted aralkyl, optionally

substituted aryl, carbamyl, heteroaryl, or optionally substituted heterocyclyl;

R is selected from optionally substituted C;-Cg alkyl, optionally substituted
aryl-C;-C4-alkyl-, optionally substituted héteroaryl-Cl—C4-alkyl-, optionally substituted
heteroaryl, optionally substituted aryl, R;O- and R;;-NH-;

R7 is chosen from optionally substituted C;-Cg alkyl and optionally substituted aryl;

Ry is chosen from hydrogen, optionally substituted C;-Cs alkyl and optionally
substituted aryl; and

R; taken together with Rs and the nitrogen to which they are bound, forms an

optionally substituted imidazolyl ring of the formula:
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R2' is hydrogen or optionally substituted C -C4 al kyl;
R4 is hydrogen, optionally substituted al kyl,

wopiaohosmho y substituted aral kyl, optionally  PCT/US2003/031413
substituted aryl, carbamyl, heteroaryl, or optionally
substituted heterocyclyl; R6 is selected from
optionally substituted Cl-Cs yl, optionally
substituted aryl-Cl-C4-al kyl 4 opthpally substituted

het er oaryl - Cl - C4- aIkyIR opt on substi tut ed
het eroaryl, optional |y $ubsty t ut

aryl, R70- and
R11-NH; R7 is chosen fromoytionally substituted
Cl-C3 alkyl and optionally stNStituted aryl; R 1 is
chosen from hydrogen, optionally sukgtituted Cl1-C8

al kyl and optionally substituted aryl; and R3 taken
together with R5 and the nitrogen to which they are
bound, forms an optionally substituted i m dazolyl
ring of the fornmula: 83 WD 2004/ 032840
P@Pffuszoosmsmls JJ'Jf NRI3 RO\ NRL3' wherein

RO is Igh@é\h%ghn y 4 uﬁ% tshls)sﬂ%ltédyallfylJ %ﬁhﬁaﬂ& Sibstituted aryl,

al kyl , "opt1 ona ary
Slpbemallb'utﬂwﬂmciadrédwl omnpnalkyrsahsltmlte:dubsﬂmdralkﬁ Cbptlonally substituted

het roara | k I bstituted _aral koxy,
OEHREREh o BRI orbr KGR, dideionar SRt Beisteraaypts anc

Subst IH1yﬁrﬂd{@%teahd@étydentlﬁmﬂlr@lﬁ o@ﬁdn B%Subsﬁﬁl&:d alkyl optionally

|ndepe§$ently hydr ogen, optlonal y substituted al kyl,

oibstiHed aryl. okqpsiopallysbstitizd aralkdy  opt i onal |y
substituted aral kyl. 8. The conpound of Claim?7
conprising one or nore of the followng: Rl is chosen
& om Hjideogeaund of Glpim 7 spopyding enstoh oyeyeetiiid followaippt hyl |

2?ﬁ2¥;ﬁHE%k%%qB%f@%#“%?%%3@3@%%2%%waw%ﬁﬁ‘%ﬁﬂ%ﬂymwnw
dhomafhendy dipdraphehyl, m@wphdrﬂyb ethphﬁahyﬂy,l teltyhuinmmphbnyl

Efge net %lgléﬁf\?ﬁe leeﬁ]lygh ch l F eﬂﬁ&hp&%% F%enzgll chlorobenzyl,

tlﬁétnﬁbwﬂyloﬁaemambbﬁ@t B}’dnobenQyICMd@fx@@&ﬁﬁ]}’{etrahydrofuranylmethyl
furanyl met h di met hoxybenzyl , and
( l}lﬂ;g{lgﬁ@éylb%wyl}‘rg% |d1meth@{yb¢rgylh9q$ @q@itpthyﬂqzmd écthoxycarbonyl)ethyl;

opt i onglil yyfategt i tuted Cl-C4 al kyl |

R; is optionally substituted C;-C, alkyl;

R4 is methyl, ethyl, propyl, phenyl, halophenyl-, methylphenyl-, methoxyphenyl-,
cyanophenyl-, trifluoromethylphenyl-, dihalophenyl-, pyridinyl, or benzyl;

>R6 is C1-Cg alkyl, optionally substituted aryl-C;-Cy-alkyl-, optionally substituteci
heteroaryl-C-Cy-alkyl-, optionally substituted heteroaryl, and optionally substituted aryl; and

Ry is aryl, substituted aryl, aralkyl, heteroaryl, substituted heteroaryl, heteroaralkyl,
aralkoxy, heteroaralkoxy, substituted aralkyl, substituted heteroaralkyl, substituted aralkoxy,

or substituted heteroaralkoxy.

9. The compound of Claim 1 comprising one or more of the following:

T and T are absent;

R is selected from hydrogen, optionally substituted lower alkyl, optionally substituted
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R4 is methyl, ethyl, propyl, phenyl, hal ophenyl -
nmet hyl phenyl -, net hoxyphenyl -, cyanophenyl -,

wao eooflosasu@ et hyl phenyl -, di hal ophenyl -, pyri di PgT/USIN3/031413
benzyl R6 is Cl C8 al kyl, optionally substituted

Cl-C4-al k | stjtuted .
e B ed e Bitad A ptosilh prisgtptenst
het er qgrlybptloaﬂ@ﬁpgﬂuggwt{ ¢, egstituted aryl; and RO
is aryl,.  substituted aryl, arallcyl, heteroaryl

subst iReuis BydrAgsner oRfgPRLLY sHbsEREA Calk Pyl ar al koxy,
het er qar
L g
habsiitead aityk oxhamyg, hernwrﬁomﬂptimllmfsuHStiwemh&temyfqdyl; sing
ar.e

one Ot PSSl S BMR Gyl 20 T 8BRS
| oyl -@U-KyYl;, optidrialiy alblstytuﬁtﬂ bettiotuyl-€(lC By MOpRORAK QBB AR d

PCT/ US2003/ 03141 optionally substituted
HE&W%@ ?R!j’toﬂéﬁf Sugﬁﬁ'&ltﬁi& %oﬂéhp%&lld %*ub%fﬂyzt uted phenyl; R2
I S OPtR,9§&idksh HdPS ti&lHﬂﬁﬁb%ﬁt@Cﬁbﬁyhkyl %@1 op't1§nahl¥‘§ﬁlﬁﬂﬁl'ﬂed aryl;

or optionally substituted C-CA4 i's hydrogen,

opt i ol isyhesgh Somthydiogen ortjanallopiosintatl Oy Cs iatist andapsidnally
nally substituted aryl, carbanyl,

asrél%etlé%g?%?pta%(? optionally substituted heter ocycl yl; R6

is seIchta:keni tcfgeuhm\mpiﬂi{mmalﬂhwnmag@atm whick theChreGduad, Kc)fhls an

opt. o ut ed | kyl -, optionally
sﬁ%‘g{lﬁr}@ é&aﬁ‘éﬁ %ﬁ?‘%yl Bre &h?‘%‘)ﬁ‘i}}‘la optional |y
substituted heteroaryl, optionally substituted aryl,
R70- and R11-NH; R7 is chosen fromoptionally
substituted Cl1-C8 al kyl and optionally substituted
aryl; R 1 is chosen from hydrqgen optionally

subst ituted C-Cg al kyl and opj,\k\ohaIhay substituted
aryl; and R3 taken together Wi t INR5 |an
to which they are bound, gormsan
substltutedlmdazollnyl rmgk«f th
R14 Rg \ Rlo' N R10 wherein,

wherein,

Ry is chosen from hydrogen, optionally substituted alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally substituted
heteroaralkyl, optionanllyA substituted aralkoxy, or optionally substituted heteroarélkoxy; and

Rio, Rio, Ri4,and Ryy are independently chosen from hydrogen, optionally substituted
alkyl, optionally substituted aryl, and optionally substituted aralkyl.

10.  The compound of Claim 9 comprising one or more of the following:

R; is chosen from hydrogen, ethyl, propyl, methoxyethyl, naphthyl, phenyl,
bromophenyl, chlorophenyl, methoxyphenyl, ethoxyphenyl, tolyl, dimethylphenyl,
chorofluorophenyl, methylchlorophenyl, ethylphenyl, phenethyl, benzyl, chlorobenzyl,
methylbenzyl, methoxybenzyl, cyanobenzyl, hydroxybenzyl, tetrahydrofuranylmethyl,
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RO is chosen from hydrogen, optionally substituted

al kyl, optionally substituted aryl, optionally
wGemgsswt ed aral kyl, optionally substituted PCT/US2003/031413

heteroaryl, optionally substituted heter oar aI kyI

&)}tlon 1y ﬁb ituted aral koxy, or optional

plpiopergk Shrledirgthyxyberal, m@thym@ihm@pd (etheromarhonylethyl;
are i rwze@gg)ggggnl y chosen from hydrogen, optionally

substi tuted | 'kyl, optionally substituted aryl, and

opt i orflif 9Ptmb1§tﬂiubﬁttt@§d§r-§hkliiyl 10. The conpound of

d h
choser e Syl SO0 bt Mot hcloron R Plob @b R vy
n@ﬂ?ﬂhﬂmyl nﬁhmdme;hy*mimm klimabofheingh,l Wl@iﬁhlteﬂlyﬂlienﬁyl |

met ho oxyphenyl henyl ,
chor of'tal %ﬁbéﬁ éllqi,y’ Op}'l‘ﬁg‘p ?%éﬁﬁ‘f"@ﬁ@é’ gh%nﬁﬁrz‘iﬂ%&‘?gg{)ﬂ‘bmmed
Pleasdriye 1:-Czpﬁkl}21¥ loptigialip subs@iey |heterohxr}‘/!3 bhY bRRAAW substituted aryl;

met hoxybenz anobenzyl, hydroxybenzyl

R I S A S
P

d%bﬁgxyéé nzﬂﬁé}l}?’ rsi%ll% ; r%l%ﬁégl?ﬁ %wmut%fﬂe@é?yelrﬂﬁ}El h%l)stltuted alalkoxy,
(@“[Shbstwgﬂmwralmmw R2' is hydrogen; R2 is

opt i onal stitut 4 met hyl ,

opt TRl BB SR gy oL

met howphsmmkogen o€ytAibagysnlstituted Ibivéd dligin.omet hyl phenyl -

di hal ophenyl -, pyridinyl, or benzyl; R6 is Cl-C8

allyl, optionally substituted aryl-Cl-C4-al kyl -

opit i Orﬁle|cb§m§é{§§to'fbl}guﬁq witdie e dfedebpdric c@ﬁfemokb’ﬂlch R, and Ry is

optionally substituted heteroaryl, and optionally
stitgshadtiyelebe Biognfiguraioni s aryl subst i t ut ed aryl ,

aral kyl, heteroaryl, substituted heteroaryl,

het er oar al kyl, aral koxy, het er oar al koxy, substituted
atZal kylhe cembmmidtoﬁcwnheﬂe:raixar al kyl, substituted

ar al k %d |tut ed heteroaral koxy; R10 is
hydr o% aI |y substituted | ower alkyl; and

R10" im 1§1Néﬂ1&ﬂ9ﬁﬂorﬁben@ﬂt inORAbénzyss bk fbehA o!yeﬁi&ﬁénzyl or
al kyl. 11. The conmpound of Claim 1 wherein the
liyélfcé‘éb‘“éﬁh center to which R2 and R2, is attached is

of "%, GaBhhauLRLIAR 12, e compound of Caim 1

wher ei n are absent:” Rl is benzyl,
chl or dbelhydrogamet hy| benzyl met hoxybenzyl

CY 2O e sy MRS U Ryl B CBRbbhens,

trifluoromethylphenyl-, or dlhalophenyl-

Rsis hydrogeﬁ; and
Rs is hydrogen.

13.  The compound of Claim 1 wherein

T and T’ are absent;

R; is benzyl, chlorobenzyl, methylbenzyl, methoxybenzyl, cyanobenzyl, or
hydroxybenzyl;

R; is optionally substituted C;-C4 alkyl;

Ry is hydrogen;
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R4 is phenyl, hal ophenyl -, nethyl phenyl -,
nmet hoxyphenyl -, cyanophenyl -, trifluoronethyl phenyl -

wae@eoodiokmophenyl -; R3 is hydrogen; and R5 is PgTiUSIPEsI031413

13. The conpound of Caim1l mherein Tand T' are

Tk M R e AR T

ofifluerdmlethylpietyst ort dilishhedyl 4 aIkyI R2, is hydrogen;
86 WD _2Q04/ 032840 PCT/ US2003/ 031413 R4 is phenyl, ‘
hal opHenyTC(ORet hyl phenyl -, met hoxypheny! -

Cyanoﬁﬂ%@ééllected ok éﬂti‘dﬂ%@r@ﬁﬁﬁﬂtw 6 0§) i)ﬂ)arllty SI(ljbsFituted cyclohexyl;

di hal ophenyl -
aypend el Sltlgut@lu’ﬂﬁt Iydeaxeohaddgky,| lowepdlkaxyak lopves ailkglt bénayled

Q¥%§&§§ﬁ%}¥1hgheqﬁkﬂp¥ éb%g%%gﬁ%%%P hydroxy, hal ogen,

het er GQﬁslﬂolyditHathedthﬁﬂ@'&faLbbﬁéan lﬂlydraih 3%| etlﬁllphelryl

het roar IS toly al ophen
};}Pq.?gfgégﬂg%* forrﬂ)aal?egyly haé?(mﬂtﬁmﬁ}}yl)pﬁenyl— or cyanophenyl.

nethylenedloxyphenyl fornyl phenyl ,

halo(trlfluoronethﬁr)phenyl , or cyanophenyl 14. The

cldrpo e compang ofCrim ethsiein Taeth B are abwend; absent RL is

benzyl 0 z ben
cyano Be nsgﬁ)}]ln?yl’o&?&ﬁ%égr oX y%)tlé%%‘%gﬂ éﬁﬁlf)}gy%ol }’1%’10}%%;’25’1 or
sybsixptenzdd Cl-C4 al kyl; R2, is hydrogen R4 is

hal |-, net hoxyphenyl -
CyanomrengroRIs %ﬁhﬁ%df@rénﬁ@i%eny| Tar

di hal ®ghiehydregenR3 is -C(O R6a; R5 is selected from

optlonally substituted al kyl, optionally substituted
oycl omesythensiohlanppmdy et phtnal webROR)I g maRFBden,

|tﬁﬂﬁ‘6r01%5tlﬁf%b{e 2f ArQi\ﬁﬁl'o pbdeyl . benzyl;

het er oaryl ne heteroarylethyl and
heter@aﬂyKKBMb%I and Réa i s chosen from phenyl

i; bst IRt s%%cty\ﬁ tﬁ%m o%k Snal sﬁbcs:ﬁtu?édl%}ﬂyl, o%c?n%ﬂy gdblét?t)l(l}/e’d cyclohexyl;
phenyl substltuted with hydroxy, halogen, lower alkoxy or lower alkyl; benzyl;
heteroarylmethyl; heteroarylethyl; and heteroarylpropyl; and

Rea is chosen from phenyl substituted with halo, C,-Cy4 alkyl, C;-Cy alkoxy, cyano,

nitro, methylenedioxy, or trifluoromethyl and naphthyl.

15.  The compound of Claim 1 wherein T and T’ are absent;

R;is benzyl, chlorobenzyl, methylbenzyl, methoxybenzyl, cyanoben@l, or
hydroxybenzyl,

R; is optionally substituted C;-C, alkyl;

Ry is hydrogen;

R4 is phenyl, halophenyl-, methylphenyl-, methoxyphenyl-, cyanophenyl-,
trifluoromethylphenyl-, or dihalophenyl-; and

Rs taken together with Rs is an optionally substituted imidazolyl.

16.  The compound of Claim 1 wherein T and T” are absent;
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nitro, nethylenedi oxy, or trifluoronethyl and

napht hyl . 15. The conmpound of Claiml1l wherein T and T
wae@4absaent ; R1 i s benzyl, chlorobenzyl, nethyPOEOZ3003/031413

nmet hoxybenzyl, cyanobenzyl, or hydroxybenzyl; R2 is

opti onal. bstituted Cl -C4 alkyl; R2, is
hydroggﬁ%&ﬁﬁ%féﬂ%ﬁgﬂﬁﬁ:mﬂ%ﬂBﬂﬁ%ﬁypﬁ@xﬂﬁﬁﬁéF@ﬁ@ﬁypwbOr
ngtidheexygnagnyl -, cyanophenyl -, trifl uoronet hyl phenyl -,
or di hal.ophenyl-; and R5 taken together with R3 is an
opt i orfgl'f t?ﬂ%§FWPﬁW§ﬁ1§npd§kﬂ!yl. 16. The conpound

of Clqgnk;>m@%?ein T and T' are absent; 87 WO
2004/03284% PCT/ US2003/ 031413 Rl is benzyl,

chl or dénehenyl, kaderthpnte methylphensi-hoxtbepbsiy]-, cyanophenyl-,
nzyl; R2 is optional

gﬁEgﬁﬁﬁgﬁiﬁh%ﬁgﬁ%nﬁg&§%¥%$R2Y i s hydroggn; R4 ig

pheny[Rs tdieh apghibaywith Riithppihemydubstitied henpheny! - .

cyanophenyl -, trifluoronethyl phenyl -, or
di hal ophenyl -; R5 taken together with R3 is an

Ot i oRepHaymadesdal éduiREitibMARARIHeWharmbleut lexcigient and a

pggrnaqeutical,conp05|t|on conpri sing a pharmacCeuti ca
dhamsrsrly sHertive ampent ape campoand of asfy o€ Claimel-ddount of a
conmpound of any of Clains 1-16. 18. A nethod of

treatnment conprising adm nistering an effective anount

dB- a donpibehel treefmeahgongdrisiBigatiministerihg ah effectiva@tinitt of a compound

' froma cel.l ul proliferative di sease. 19.
AN a8 atfhert s HeaPe Rhmesrelivel Fofibmtve dicate,
proliferative disease is cancer, hyperplasia,
restenpsi s ardj ac_hypertrophy, an imune disorder or
5| aiﬁ%mﬁ‘@ﬁ.& Oé_g{a"wwgﬁs’& st C_eillwélamrﬁbf@_taﬂfvwswsw|caru:|e1ar
D Sdrpla &, akdtenBsiflicaRBR %yﬁé?ﬂ?@h&,%nqgmﬁﬂghﬁbra%r% 'iﬁﬁm‘ﬁ%ﬁoﬁ.
patient suffering therefroma conpound o Oarm PR
an amount sufficient to nodulate KSP kinesin activity

ihp. celyl ' i se. 21. A Kkit.. e
conpri srlﬁeﬁg&g&gltggn%g ﬁ%nfgp%fggglhag p%)?l %&Igf éﬁgeaj_s? FERRpepdministering to
paetany suffenis e theradiomod dvarpouhddfadlaingl inrlaudufgudiciea ol niiSiate

f f. t] I Li f ti di b
K SRRt PRl of sai a compound.
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21. Akit comprising a compound of any of Claims 1-16 and a package insert or other

labeling including directions for treating a cellular proliferative disease by administering an

effective amount of said compound.
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