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WD 2008/ 063912 PCT/ US2007/ 084154 SUBSTI TUTED PYRAZOLE
AND TRI AZOLE COVPOUNDS AS KSP | NHI BI TORS BACKGROUND
W@R003IB9ENVENTI ON  Cr oss- Ref erence To Rel at ed PCT/US2007/084154
Application 5 This application clains the benefit
under 35 U.S.C. 119(e) to U S. provisiona
appSUBATIS N T PYIRANGOLEOANDSTREAZOAIE €OMROUGVRH 1Y KSP
13, 2006, which is incorpgfa Fﬂ% Serein by reference
inits entirety. Field OFV he 6‘ntion This invention
generally relates to substituted pyrazole and triazole

corers, or  prodSGRROTEG O THE PRYERIION 7o °Fr her

directed to conpositions of such conpounds together

wi th pharnaceut cal |y accept.abl arriers, to uses of
such conpounds, 'f‘ﬁs'll%/?&rre“ﬁjrjtﬁgﬁegitﬁgﬁpp I el at ed
intermedi ates. Stat f t K re

pr otl BISPPHFEON g s dhehsap %E@H@h %ﬁag Bofe T hd Travisional

appllcahion Uil RS, 6d/Rs @0k 9BOLSANEVRGH DI f(ﬁ% MfCQQS incorporated

Ki nesins are characterized by a notor domain havi ng
herzbobyt ref@s@eamitnentaetyd resi dues. The crystal structures
of several kinesin notor domains have been resol ved.
Currently, about one kinesi.n-rel ated proteins
(KRP) have been |dentﬁ#$88$%"kpﬁgglﬁ% are involved in
a variety of cell biological processes including
t r amadnvendibn 2one@ilgareditsas sabuditved pahasle aaddiazole compounds and
nalntenance of the endop Iasn1c reti culum_Several KRPs
pharpagpuicelnpeasriahle salte reétﬁ@beﬂ Rrediyes theeeoky TBisiiRveagpp & farther
t I
dlrgét\e/%\%oacfz)rﬂr[% it ng@l%H Iépﬁ]ﬁt{agﬁé:e}’%e?gxqtél S}ﬂﬁ?ﬁ euﬁ@al@r a‘c&{ep@able
canmyrsL ®. usth eﬁmcmcbmpomdéﬂﬁshelapﬁpafatlm rahd mjfew‘ted lmteemeéllates.
for the devel opnent of cancer therapeutics. Kinesin
spindle protein (KSP) (also wn as Eg5, HsEg5, KNSL
1, or KIF 11) is 25 ongh8W‘§3€%Pﬁ ki nesi n-1i ke notor
proteins that are |localized to the nitotic spi ndl e and
KnowWindsthsee mB e ipfF6ing Biat fLQr ehdHT tai 8 hatk Wh 6inda® nrotubules
the bipolar mtotic spindle. 1 WD 20 63912
anpgmerte 0G7hayenl yce. | lkinpggsarcicharagieprest b}bfnrn@for rdsmauslilwglg about

SS@EmﬁR)t Cp(PI%\éldgé_{ e’]ﬁée ‘ijys%eg% rﬂcc’threts %? tse%e%a? ﬁ(fﬂe?ﬁ @Fwﬂ?ﬁave been

resoived ot ubul e arrays (Blangy et aI., Cel | 83.1159 1169,
1995). Mutations in binC and cut7 genes, which are

congiueeh@d abb@ dde hAdmRH RENeSiH- r@fatdﬂ%?oteﬁﬁ gﬁRPﬁ 8hyelbien identified.
centrosone separation in Aspergillus nidulans 5 (Enos,

Kiggsps argigolNeqRin apartaty of @l blolegrcabnzgceﬁwnncll@gg)raamrt of
orgéﬁlglhezs%%a %Sﬁgl 8%8 %%alt&&(g?lge of the endoplasmic reticulum. Several KRPs

interact with the microtubules of the mitotic spindle or with the chromosomes directly and

(==

appear to play a pivotal role during the mitotic stages of the cell cycle. These mitotic KRPs

are of particular interest for the development of cancer therapeutics.

Kinesin spindle protein (KSP) (also known as Eg5, HsEg5, KNSL1, or KIF11) is
one of several kinesin-like motor proteins that are localized to the mitotic spindle and

known to be required for formation and/or function of the bipolar mitotic spindle.
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(Hagan, 1., and M Yanagi da, Nature 347:563- 566,
1990). Treatnent of cells with either ATRA (al
WO e@R®639¢2 | noi ¢ aci d), which reduces KSP expr eBGI/U8200T084154
the protein level, or depletion of KSP using
ant i l I [ r.ev b f i -
ar o o PREHR o RSP AR ARAL G, Ark Al SR Cofrginus of
KSPndascshbivngo tiiredt HEER coil gintmibesid with moadasdtinal ti@otbBule arrays (Blangy

o SRR Ty o 0 LS s
to BORholobits ST K&IP, BEs¥ faif e i @ARBYINd &BMiafion in Asptezégillus nidulans

Aurora-rel ated protein kinase pEg2 was shown
(Erxss A atnd NuRd Mhios, $Tedlr 60: H 18- MLEgE0Ghed Scikosaathamdmyces pombe

J. Bjol. m .274: 15005 9).. Potentia o
(el ol S hagicho KatPEr BT a8 k04380 Mhrat Bl ahRits yitheither
ATRA ed1E$4nsirefindi@RE8Y, wihiidhorcets IKAPN&phessibR lon €XApBledh level, or

Aurora 1 and 2 kinases are 15 overexpressed on the
depleteared K 3ih usiraantissgss oligagual epdidge rrysalad e simpidant gr@withinhibition
. cancer. tientSy. . fir | _.per bl.e. s
in RANEEFACREs o Pb Ry BBt Rho RS m BRATRR AR
antifroBfetatise labsonnd il R apidoac ad g (Kalkas Awict hiout Bafl f €lgdnh. g4,

m cr ot ubul e polynerization as do conventi onal

18239 iR e FAPF uintersstingbn thesXengpuniwsia darararsiated neatets lgaase pEg2
. i = 971-9 .
ek SUET o ot i gl G0 SE KB RACK L0012 i B

274h 8005 Y3 3bEXSI Petentes nsbsinatts iof Avasraselggdkiedes drabf particular
t hi s. conpound H%¥ serve as a |lead for the gﬁéelo nment

inteyest Tgheaneeh e deYSIRICITHECT YAMBLG SO Ha i et BR4sFh g

ov@RLpE Qe Bn SRMELhL ANERNA 1ERS BRE thelRneAHEBRPIINE in colon cancer
triphosphate and to be rapidly reversible (DeBonis,

pat®nfs.et al ., Biochemistry, 42:338-349, 2003; Kapoor
T.M, et al., J. Cell Biol., 150:975-988, 2000). 25 In
| i gfithe 6ifrst ichié pemmpablicanad ndleculp nbviethr ChrddSR, Watoaperdl ° o&s shown

o 5% Pl Sy PBe S soi s gt KEPTRgI g By oAb REapon as do
cosBO0R LREAINRETIcLSAACTBARLS ot AN GF (TtFer, 7.1, ct L.

n one enbodi ment, this invention Is
ScigireeeBt6e 119 4s UHED | Munestrgdyyaaadéngifizdds am irdiftplog in phenotype-based

conpoynds and the, pharmaceutically acceptabl,e salts
sorgp g 1t G ety hEFBEPoud Ry sCTif By i fogffc aSvelopment of
antRAAE { IThaliniBBA S ak ideREmindd dotisae dofipctifiRaihirBgpekSE
medi at ed di seases, 5 wherein the conpounds are

adenepine sephosphats andte begapmdlyacyqryiblegPeBruisFd., ct(al+Rpchgnixiry,
42538R49 Mook EMdor, TM., et al., J. Cell Biol., 150:975-988, 2000).

In light of the importance of improved chemotherapeutics, there is a need for KSP

inhibitors that are effective in vivo inhibitors of KSP and KSP-related proteins.
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wherein: Rl is selected fromthe group consisting of

al kyl and substituted alkyl; R2 is selected fromthe
w@e@apexensi sti ng of hydrogen, al kyl, and subseCT/USHA7/084154

alkyl; 10 R3 is selected fromthe group consisting of

consi siing of - O MARYRETLIATNAOL )5 ana

Al is selected from the group consisting of alkyl,

subd$i onastrelobdunknyt] thisiinkention is dibsttéd totsabstalited pyrazale phd triazole

substituted aryl, heteroaryl , substituted heteroaryl .
codprisaRg fie Butoen gy AT IR, Sl & BEVEISAET their
prepeRsibh  pHafHa el & 06X pbRAbHSY And RRE fINEREIng kSPRedidied discases,

sel ected fromthe group consisting of hydrogen, alkyl,
whetsiys thictcomgdurdsieys represkitedy thedigemia(lt ed al kenyl

al kynyl, and substituted alkynyl; or R3 and R4

together with the atons bound respectively thereto

jointo forma five to ggwWan mEnbered

het erocycl oal kyl or s het erocycl oal kyl group

where optionally one additfonal ring atomis selected

fromthe group consisting 2 34(5\*\@ S, or NR X is CR5

or N, R5 is selected fromthé groupBonsisting of

hydrgggn,. halo, alkyl, and substituted alkyl; R6 is

sel ected fromthe group consisting of cycloal kyl,

het & acyetdoaal fkoth theagrplp canbting bf hikyermdaupstituted kikgf;

i1 5y b ot el L e el (R et
eac i RLO ey fﬁﬁn&ﬁ%ﬁ%&@olﬁ{sﬂ%gf grieqt wHshen Lm,si selefted From the
63912 PCT/ A2

or 4; 3 WD 2008/0 007/ 084154 R7 | S1 -L2-
wher ei grolPcorsis@hg G6-GIRy -€(1H-,aB(D)A2ndsSEBh-eordedl ®selaeted from

the group consi sting 0 r .substituted aryl,.

net er daF STOUPSUBR AR AU eb b Y RS WS Rptuted alkoxy, ary,
subst i dy¥tiadtcd ¥E Otk Whryl, REBLIHAGY RétOBLKY ] oycl@antgél, substituted
substituted het'erocycl oal kyl, prOV|ded that R7 is_not

at t achevdloatkyk:heraacioglkybisvlstiseicd hesarorydoagjkgupnd NR'R’;
congist | f. hydrogen and. al kyl., is. selected f
{heRorotartt e Stk EpiPgth et af . Sifftd AR
subst i dikdngt] suBdtikyted alkewyl, albybstandstibdit@ed hlkynyl;
heteroaryl,,substituted heteroaryl, cycloal kyl,

sub&t R aidR’ togetherwiy fhe %@ﬁéb@‘b‘&ﬂ%ﬁwp Valy theggto join to form a five

substi t&%\%ﬁ HELELLE %{&Lr%ggﬁ%ielml%r s{?@sti?lﬁgcji @[eltoggeqé e!gg% group

with the nitrogen atom thereto joint
10 hetwhae ypliaalllkyne addisoid ring atem ishveteetod dyooh Gl deydps consisting

R10 is selected fromthe group consisting of cyano,
al kyl ,Of:Qrkitoﬂe\@( ed al kyl, al kenyl,

X is CR’ or N;

R’ is selected from the group consisting of hydrogen, halo, alkyl, and substituted
alkyl;

R® is selected from the group consisting of cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl, all of which may be optionally substituted with -(R'%),, where R'is
as defined herein, mis 1, 2, 3, or 4, and each RY may be the same or different

whenmis 2, 3, or 4,
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substituted al kenyl, al kynyl, substituted al kynyl,
-CF3, al koxy, substituted al koxy, hal o, and hydroxy;

W@rwsMiL1i s sel ected fromthe group consi sti ngP@F/US2007/084154

hydr ogen, al kyl, substituted al kyl, 15 -SQ2al kyl, and

SRR o, PR E0 RERCR ETLEY G, Wiy

the i moaslistiimg}oﬁ ar;z]l mdaetltdmma&ybhetlémarw salbét[t)ltedrhe&roaryl cycloalkyl,

? Eg: ga Ut I C glpa_lﬁ lgﬁgttg%%]fgg ;LEQ[I an u eztuteééle%r?qyffjogﬂkyl

wher ellg}ovﬁgd{hgtﬁé{s%gggacﬁlgg)fgxhe gr oup consisting of
alky and substituted alkyl; R2 is selected fromthe

gr on icwistsltfrong tlwfgrhch@ge;nng af kydrogammhdsilingt i t ut ed

I o, ted f th
2L K sl ST g i By b S Pl Be RV R i Sbstiured
ConS| Sélk}ﬂga@f sulésti®ted ary%@ﬁeroarylsﬁ@kmute@%ter&r?l) gflcl&ﬂﬂyl

Al is selected fromthe group consistin

subst i ubstédted|cisipalkgl, h@tﬁgﬂcy@gﬁkﬂb e wsfauut@dwter@mfy oalkyl;
4 4 6 0
o OO REa AT ERRBTLIRA T RPN ot

subst i liotrech clayioll oaklbvgtitutdigicsrooytdatialikyl , substi t ut ed
het erpcycl oal kyl, and NR8R9;, R4 is sélected from
gr oftp ESRIssied iRyt He gw@r@egﬁm&wfwﬁm s“ﬂ‘b’étsilbfﬁtt‘ét@d alkyl alkenyl,

al kyl , u at
cubst Is,tuB?tg %H%Lkeng Ql%%h L%gtnﬂltég%g?n?%g %MJO’X ﬁl‘f;stﬁuted
at ons d:bmmdhatlesq]ﬂdtyldncedyyaﬁdwer eto J ointo form a five

| oal or su

gven e red. heteroc
h et z{r oléﬁﬁlFE)tn‘iti) E&?Fﬁ HF SEPP tétl yg%epya u%stltuted alkyl,

addi t i goghik pg@iqugmghﬂuéggk§pon to the nltrogen
heteroatomto which R3 and R4 are attached) is

sel ected fromthe grou consisting of 0, S, or NR 1
10 Xi sCR5oMETARELER CRIRHION O tIEE QNU@MH&M sting
of hydrogen, halo, alkyl, and substituted

A, Compounds of the Invention

Compounds of the invention include those of Formula (I) or a pharmaceutically

acceptable salt, ester, or prodrug thereof:

R
NN o
B
X
R3'N\R4 (I)
wherein:
R' is selected from the group consisting of alkyl and substituted alkyl;
R” is selected from the group consisting of hydrogen, alkyl, and substituted alkyl;
R? is selected from the group consisting of -L'-A', wherein L' is selected from the
group consisting of -C(O)-, -C(S)-, -S(0)-, and -S(O),- and A’ is selected from
the group consisting of alkyl, substituted alkyl, alkoxy, substituted alkoxy, aryl,
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alkyl; R6 is selected fromthe group consisting of
cycl oal kyl, heterocycl oal kyl, aryl, and heteroaryl,

W@R0080639¢hi ch nmay be optionally substituted w RET/US2007/084154

(RlO)mvvhere Riois 15 as defined herein, mis 1, 2,
3, or :
2o A SR B B S P S S
aI kyl ecryeloalkdrl Aztelr@cysblakkgrt adbstitwiod hherogydue;lkylcm&NR?Rgr;g
sub ted ar het er.paryl , tituted
et & a3 cte mﬁaﬂ HO¥D ortsiphge Pl Eaf%égeeyghiaiﬁﬁlgﬁ%mted alkyl,

het er agy, b t | kyl, 20
provi dedéﬂtyﬁ g{lw%utleggl%gl?ﬂaﬂ(%%ﬂh eaglq Shgtﬁﬁt%%xfkgﬂg el ect ed

f r onr RhendyRotogethonwith therrgoms derngntlmiﬂ theekdty oin ROform a five
sel ected fromt

Dot orld Sl bG S h R eF ARk Jl gy Htoselyed BE G Retpqcyl goup

aryl, Weirebp@snally onbBeditibrt e gheine (iaatiion @o/ﬂieql@drdfgéh
substi t ut ed cycl oal %% hef erocycl oal kyl, and

subst i hatereaiometp avhaehy/ R | ul l?eyare atw:h@d) irgclgeted fromy thg arctier
W th t&%S]Trs]mIéﬁ (g&ﬁns . pendent thereto join to forma

het er oCycl'o Or substituted heterocycl oal kyl; R10

is S@kéﬁfeﬂ}¢r0n1the group consisting of cyano, alkyl,
subsgltuted aIkyI al kenyl , . substituted al kenyl,

al k%% se eézgggsffqr{l Elltee%fo‘éﬂ’ R(g;ﬁys[ung otrdroggn, 59(9 alkyl and substituted
substij al koxy, hal o, and hydroxy; and 30 Rl1l is
selecte fron1the group consisting of hydrogen, alkyl,
sub&’iig &ﬁle&dedeﬁdm the groGCP@lsksyihg oﬁcw:loaﬂf)_sﬂshdna’oc;tdlﬂaélcyl aryl and

| kyl 8/0 12 PCT/ US2007/ Q84154
angdul}?éfﬁ?afy jod v, szay IPGhOIg}SPéIa @@{Itut W}tl% @E(%hwhere RYis

I'n ano&ts%ﬁn@@ﬁ&&‘h mi 1, 2ndof2. efﬁﬁ%aﬂ?k%a b&kheREme or different
enbodi ment, provided is a compound havi ng Formul a (Ia)

- (I e)kanlals b,h?alonﬂceut ically acceptable salt, ester,

R C1)sdr ugA hl?erreelg 2 1SR8 -Cs aﬁglene an Bis(sle?e)ctedl?Zon‘l It}|1>é_gl}r|oup
consisting of aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl,
substituted cycloalkyl, heterocycloalkyl, and substituted heterocycloalkyl,
provided that R is not attached to X;

R® is selected from the group consisting of hydrogen and alkyl;

R’ is selected from the group consisting of hydrogen, hydroxy, alkyl, substituted
alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl,
substituted cycloalkyl, heterocycloalkyl, and substituted heterocycloalkyl;

or R® and R together with the nitrogen atom pendent thereto join to form a
heterocycloalkyl or substituted heterocycloalkyl;

R" is selected from the group consisting of cyano, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, -CF3, alkoxy, substituted
alkoxy, halo, and hydroxy; and

R is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
-SO»alkyl, and -SO,substituted alkyl.
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R6'~\ ( ,N, R4 R3 (Ib) R7 INX--N R6~\ ~R1 ,N R4 R3
(le) RT NN R6 (X( ,N RAR3(Id R/ NN R6-j,'

WQRL0088639N-R4 R3 (le) 10 wherein Rl, R3, R4, PCT/R82007/084154
and R7 are as defined for Formula (1). In sone

enbadj hg2 u r 1

T RSG5, L b Mot e
an¢ BApeuneylof Forrmula (1) and (la)-(le), Xis CR5. In

sonme aspects, R5 is hydrogen. 6 WO 2008/ 063912

PCTiUSZOb & da4 prol filc@ Rea esrapslindeialing ForaomTs —qic)tohe
i nvention are reeresented by Formula (Il) or a
phygrueerically pecspiahleaal eptoairdredipg thespfer " or prodrug
thereof: R7 NNR X-~-( (RROOmO-_'/ N_ R4 A
(1)

R? (Ta)

R® (Ib)

R® (Ic)

R® (1d)

/
N—N

;
RG/( /)\( A
X
N\ 4
- R
R (o)
wherein Rl, R3, R4, X, R6, and R’ are as defined for Formula (D.

In some embodiments of the compounds of Formula (I) and (Ia)-(Ie), X is N.

In other embodiments of the compounds of Formula (I) and (Ia)-(Ie), X is CR’. In

some aspects, R’ is hydrogen.



wherein: 5 Rl is selected fromthe group consisting of

al kyl and substituted alkyl; R4 is al kyl substituted
wWoRaR/06¥2 t o five substituents sel ected from t PET/HR2HOT084154

consi sting of hydroxy, alkoxy, substituted al koxy,

am e

o REon BB oG o LR 7 aredp@rcnicd by Formula (1D or
a phainfaog@ivallg aMe@tafolemylthest@r agyodrogltikytaf:

ni trogen-contai ning heteroaryl, and substituted 10

ni trogen-containing heteroaryl; @ is selected from
the group consisting of aIkyNT+$ubst|tuted al kyl ,

al koxy, substituted xy /ar Bubsti t ut ed aryI
het eroaryl, substitut d 6¥VWT cycl oal kyl ,
subst|tuted cycloal eterocycI@glkyl substituted
het er ocycl oal kyl , NR8R9 and R4 toget her

with the atons bound respectlvel 1therz&ﬁ join to form
a heterocycloal kyl or substituted het cycl oal kyl
groypephiere optionally one additional ring atomis
selected fromthe group consisting of 0, S, or NRii;

X i &' GRE&lastedNrorRBhg goslebtmstsedg bf iyt dng sgbstumed alkyl;

20 &t iyt Eegbs G SARD g SRt it EFEeBY Rl e

and A200|n§15§1@é SCyREbxy! Aok 1 SubKtAMBd alkOR Iaslihd)Gubdtit@Ey hmino,
substituted aryl, heteroaryl, substituted heteroaryl

cycl oadcilpmino,diales mttqgﬁedoetylémrtgahwpcyct@tlefld@wlt@f@ﬂ layjtrogen-
d LKyl iy
L R R T B S

seIechﬁdoémﬁwmﬂdhﬂngMQwﬁmgﬂns|stlng of hydrogen
hydrqu, al ky substit ut ed

%%& substltuted

ary ihelesteslrgm thesgrgup penpistiae ﬁétﬂéw@ at'gﬁtltutet/%lkblaﬁlté%y,
substi I

subst i %%tg teﬁé@l e %20{% ’ oa%ﬁ@ﬁé@%%@%déé}l 06, %St% Eted heteroaryl,
PCT/ US30Wwalky84tbstitutod ciRBoakyl, Rierbogmdaileyl, substitutede
nitrogen ato ende gﬂ%ggreto join to forma

het er P@@‘%@T ttuted heterocycloal kyl; mis
1, &r ASan®R’ eogeﬁlgtdwﬁﬁ@l'ib A3 8s Wncpt%sﬂelaﬁv R?'ﬁ?er&B Jom to form a
different when mis 2, 3, or 4; O is Selected

from thetergeyslpallybns s@tlmgeddfetﬂyamb)allefﬂ Rydup vehens ojptiamabhy one
al kyl, al kenyl. substi.t yt . al kynyl, .

Subst AL OIS Skl hpR e Pous By ey 0. 5. or NR ™

al koxy CRaroy; and hydroxy, and Rll is selected from

the grou conslstlng of hydrogen, al kyl, substituted
al kY’ is selected from the group corisisting of hydrogen, halo, alkyl, and substituted

alkyl;

R is -L2-A?* wherein L? is C;-Cs alkylene and A? is selected from the group
consisting of aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl,
substituted cycloalkyl, heterocycloalkyl, and substituted heterocycloalkyl;

R® is selected from the group consisting of hydrogen and alkyl;

R’ is selected from the group consisting of hydrogen, hydroxy, alkyl, substituted
alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl,
substituted cycloalkyl, heterocycloalkyl, and substituted heterocycloalkyl;



- SQal kyl , and - SQ2substituted alkyl. 10 In sone
enbodi nents of the conpounds of Formula (I1), X is N

WO p008063912 enbodi nents, of the conpounds of ForP@i/ES2007/084154
(1), Xis CR5. In sone aspects R5 is hydrogen. In
O oPROAR R® kol O¥h AR eh SATONIh DRYLOSLILR! iy
(Ita) or a arnaceutlca cce e sa ester
or pr dditargeytchetledbr SLFBEtituMthemocy(CRh@)yl R4 M 15 A
(Ila e enbodi rend , ovided is conpqund . ,
havpﬁj Iegr it 4 09 G&y@r %ag[aﬁﬁ?eﬁ&@é&{ﬁl?féﬂf?%i B&pisabPeor 4:
salt, ggter, or prodrug thereof: R7 NN RlL (RbQm

Qzz --R A (I'l'b). In one enbodi nrent of the conpounds
5 of Rorimsblact@di Yrom( ﬂhang(upe:)Jnsistmg) qf cyaub, (alldyé,)substitw):d alkgD alkenyl,

t ed
fhe orotstusd el onRge BRI L s RISk Gub R
pr Opylalk&(mlaogﬁ/@aa%zam/ US2007/ 084154 I n one

enboqj nent, Li is -CO. In one enbodinent, Al is ary

or Rbistselegteddonr ir graup copsistingspfdedngan, 4llsylss}vb§mﬁutedtaéltyl
or unsgeﬁ?ktpggg zg?%bu%&ﬂﬂgqe embodi nent, A is

het er oar subs %roaryl In some aspects,
tut ed .or unsub

t ted | |
it T e R A S
or  SUBSE vtk AR GEy D o Formudid. Sapest oIn Hme
aqumstgqhhﬂﬁﬁg or unsubstituted norpholino. In one

mbodi is alkyl or substituted alkyl. In sone
| : ' Wi
ﬁ; S?fg é@e eﬁodé%g&éﬁ%meégsng ?&%d@gtﬁgln@%‘oﬁnﬁﬂa‘i%%%

phdmidcberaidy hicegiadleahk desydr, ortpréditi @ xheredfut oxy, n- but oxy,
cycl ohexyl, 2, 2-di net hyl propoxy, ethoxy, furan-3-yl,
i soxazol - 3-yl, nethoxy, nethyIVR7

N—N »
] N { Y

= ~
(R10)m/ N R4

15 A (ITa).

In one embodiment, provided is a compound having Formula (IIb) or a

pharmaceutically acceptable salt, ester, or prodrug thereof:

)\(R1
R10) O/(

1 (1Ib).

In one embodiment of the compounds of Formula (), (Ia)-(Ie), (II), and (ITa)-(1Ib),
20 R'isalkyl. In another embodiment R' is selected from the group consisting of isopropyl,

t-butyl, and propyl.
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2- met hyl propoxy, phenyl, piperidin-3-yl,
pi peridin-4-yl, n-propoxy, pyridin-2-yl,
w@osdere2 3-yl, pyridin-4-yl, pyrazin-2-yl, PCT/US2007/084154
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, 15
tet :ﬁ%] r 4 1Htetrazol -1-yl,
?2@%%%8?- Q%ZEtﬁ g¥%1-4 yI 1, 3, 4-t hi adi azol -
% %Ihao%e %n erﬁlg%t{] ll\agsl a%%]?(% sglaiﬁlg% 8?1 a%ll n some aspects Al is substituted

orb@mbmﬁm@apﬁhnz yl, benzi m dazol - 6- yI
benzo[ 1, 2, 5]thiadiazo|e benzoxadiazol 4-yl ,

Cy ClpgenéntbodiinBhtdAZ & heferidryl 01l NYazled @eﬁéroaryl In some aspects, A’
i sooxazol - 5-yl, norpho i n- Z , nor pholino,

is subptitdicd oo bnshibytitutedyyridyl di n- N- yl, pyrazol -3-yl,
pyrrolidin-2-yl, pyrrolidin-3-yl, oxazol-4-yl,
t et lagwd erﬁquimemtr ispeyclodlkyt O yibstitﬂ@:dlqyclonldiyl
enbodi nent, Al is a substituted aryl or heteroaryl
ar Oﬂtpon?@érﬁb‘d(&ﬁelﬁt[ amg He@ero@fcdmiﬂkyb onsibstitungl taferocycloalkyl. In some
5-net hyl - 2H-i m dazol - 2- am not hi azol -4-yl ,

asEcts, 6ut8y8|ubwéﬁt911 or m@ﬂéﬁr%ﬁeé m@qhno
2-chl oro-6-nethyl pyrid-4-yl, 3-chlorophenyl,
4- c i ercophlgtyment, §- ml]@fl@pymbs@mﬁecgalyyl In some aspects, Alis alkyl

A 4
2,4

R L U TN U ————
cyélo {yh QW@B%IWI rogofﬁeteﬂﬁblxysﬁﬁzﬁkt $oXhzol-3-yl, methoxy, methyl,

['i soxazo yl, 4-ethyl phe
2- methﬁpmploxs nhenyll pipeadathyl p1plsFlélylr45tZ n-momxy, pyridin-2-yl,
py}ﬂ-@%? Qﬁbﬁ)yrgﬁlllﬂ] Lloﬁ%);ralfl- uﬁ-& Szlt(rglr%hydBf%fhra]% ﬂ?f té{rahy&'rofuran 3-yl,
tetﬁh}g&’tbrzflwl[ dpGhtan- ABylthtte@eszol 14y1(1}|14tétfau@1r DRty pbENY B, 4-thiadiazol-
6-(trifluoraonet

2-y, 153-@ieﬁ@ttlﬂ9qilé;;@%yl %yqlhydzol%ﬁwﬁ[at%ﬂggyha@lﬁryl benzimidazol-2-yl,
betﬁzlﬁﬁfag (?%f %@%0[?2%?@121%#2{)1‘ of Dt2h zlag% c@%l%belﬁyy midazol-4-yl,

uor pyrazo
inddzald- y,rlsedlx,aﬁeleﬁ ybtﬂamblpﬂm&&-y] ﬂ[ofﬁpltﬁlmw ﬁhdadmzpl &yt pyrrolidin-N-yl,

pwﬁ %3%853 ZOI %%3@%?@ it 0%3;3? 55-yl, or piperidin-N-yl.

substituted heterogycllc or cycloal kyl selected from
t he Iyprsugmbasiy@pat fAngp yubstituted aryl or heferoaryl group selected from the

grofip c%ﬁ% Fl%ao;ﬁt Pﬁ%ﬂlﬁ_ﬂ%ﬁ%mﬁé’e&%Btﬂﬁ),(f-lamlnothlazol-4-yl, 4-t-butylphenyl,

eraz
2-cBddrapleeniy ) de tiigtostHnfetnyp aid-4g), (Sycdﬂmbplxeyiyl 4-chlorophenyl,

met h eridin
6- %%EBH 9—335;02% f&f%@?liwawhif‘y gifluogpheiidy §-erdioeghyir H-pyrazol-3-
I g gIN
O B By S AR [y Bl G 2ethorphn
4- rﬁethmmpbmmiyét n@lthyﬂusmaaow -yl, Skmetbpbsosabdei-ple Atmetidylphenyl,

Lo S P B e Sb et BB e G -5 5-methy-

1H01§35Fi§i0$13|-}5196-ﬂfeth);§1|3\?[ﬂ1ﬁ19 =A: pp%&lﬁcﬁhl)s ﬁpﬁﬁénqd myq%ﬁﬁ‘ﬁ&ﬁhlet lyl)phenyl

cyanonet hyl di met'hyl am no) net'hyl , oxynet hy
6- (glﬂqu@m@tbﬁ]ém@métﬁyi 5- dﬁygthﬁl;@ya@[lﬁyyl 2 armnothlazol 4-yl,
im dazo vyl
4- T%#QWZ?I %n.y b 8)trr%e Pﬂroﬁe’thr?é?%ﬂ Slgl ¥ioa )rllferhrl)é{ ﬁrlﬂuoromethylpyrazol -5-
yl, @5chit@b hiy3-dintkth @pyiazsibr3, 4]pyﬂ1d1ﬁetalﬁ§1|L—rnethylben21rn1dazol 2-yl.

(5-met hyl -2Htetrazol - 2-yl ) net hyl

nmor phol i n-4-yl met hyl, 1H pyrazol -|- yl nethyl,

141, 2,3-triazol-1-ylnethyl, 9

2H1,2,3-triazol-2-ylnethyl, 1H1,2,4-triazol-I-

ylmethyl, 2H 1,2, 4-triazol-2-yl nethyl,

4H 1, 2, 4-tri azol -4-yl nmethyl, 1Htetrazol-I-yl nethyl,

1Htetrazol -5-yl nethyl, 2Htetrazol -2-yl net hyl

i m dazol - 4-yl et hyl , 1-net hyl pyrazol -3
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15 yl nethyl, piperidin-4-ylnmethyl, trifluoronethyl,
di met hyl am noet hyl, and 2-oxo-3- am nopyrrolidin- |

WO 20080639y . | n one enbodi nent, A is NRBRI. [|PCDHg2007/084154
enbodi nent, R8 is hydrogen. In one enbodi nent, R8 and

RO 0 i
) 1 Sn0 gy 0 (RGO oA AL o v
@ptmdslsmrgt ofRQ[(amlmeéeeﬁDMnﬁ]'cwtthI Qr mlamymmapsn%ng, of

3-@-&&@&%@@ A I R A Ko e R 1 g

| t -
1- rﬁﬁh%c%{byhylgf&)}?ﬁﬁieﬁz 9% qbl}nggﬁ&elﬁ)r?y?feﬁ Cy()){ff@fd'ﬁ?&%@ i’]w(opyrrohdln

4-yil shpx@gibydroféran - yinéoemtbwoh@nﬂ ylRend ¥ hadlybkymrrrohdln -5-yl.
substituted aryl. In sone aspects, R9 is selected
f r oin divecrgba@timento AS isst-{ngradymbtioy pyaphdinyl-yl.
3, 4-di fl uorophenyl, 2,3,5-trifluorophenyl,

3, 51l &rmbqheey] A' andsupbeiaidd.alkk sM&tB@ﬁBfn&ﬁ@ 8dodp consisting of
PCT/ US2007/ 084154 I n one enbodi nent, I's heteroar yI
3-agpinedhaior H@HE@YHéingheshy) cyapamsiirk (NgY- dmethsla@m%@@@a

ethg&%ﬂkd&gé P 1{6&‘@&1}%@&?@%{}%%0%&@ef‘F{%n&(dazol 1-ylmethyl,

meZhooythiethiyl, QNemytﬁlyﬁtnﬁn@mekhyl I metbyleuléorydd ethpin (5 nﬁﬁlyﬂ dHatetrazol-1-
het | oal k t t d het | oal k

G ot s metish T bl AT Gyt Hriaespl-1-

ylrﬂéthé‘l (1?4 bQW&ﬁE&QﬂZﬂrﬁd@ﬁdﬁeﬁH dins 42! %“8 L, 1H-124-triazol-1-

I'n one e an
ylrﬁ&hﬁr éHelyZ;Hmzwb\Zﬂtltmethlyé Jhid rzdgmazmzbmrmmduﬂh@rmbl-ylmethyl,

Qo Bl SRR S T v TR R R Grbiraror->-

ylrﬁ&ﬁ‘ﬁ' pi bﬁ&lnﬂlf I‘iﬂHtlﬂlmflﬂtlQJdHYbTMIYdlmeﬂm lalinoethyl, and 2-oxo-3-

- di ‘oxot hi armrpho in-N-yl, 10 °1- oxothl anor phol i n- |
amingpyrplidiani-plorethyy | ene) pyrrol i din-N-yl,
2- (et hoxycar bonyl 2pyrro| i din-N-yl,
2, 6ddometrhyddimephal isWNRER/L , 3- hydr oxypi peridin-N vyl
3- hydroxypyrrolidin-Nyl,
4- ( udiyd aubddimyht) RF p;dfyﬂfdgrenN- yl,
(cycl opropyl sul fonyl) pi perazi n-N-yl ,
th bR EibiiinBe) RP ped RUAR-hddgen.
et hoxycar bonyl ) pi per azi n- N-yl ,

(
(
(et byd éﬂﬂ)gcﬁﬁ&lﬁz RF REI RZhR-aY] In éb?ne aspects, R® and R” are methyl.
(| sopropyl sul fonyl') pi perazi'n- N-yI,

%{){]@/ %Iﬁgtfcﬁrg%t: ligglk g@%@é ﬂoﬁ:t}{% group consisting of alkyl, substituted
alk@r} (aﬁét:hglsalkilo iy h()rpe pgrcazj R 1|§l-syllected ﬁ(om)ﬁhp lgﬂjUprDohhlstlng of methyl,

hy%oziﬁpstgyi q?oéﬁf%]/‘eilﬁll 6é$ g %Hl&l pran- Y. gllFr)IIlethe;ll 2d hydroxyethyl

AospeliohexyopiRer azi n- Nyl ,  4- hydroxypl perldln Nyl ,
oy 0]15r g%r Opy%d& d@ﬁam n-4-yl, 4-nethyl pi peridin-Nyl,

I SO I I he |
i pé?l 18;! érglk{ﬁ' %\eP{t R’ Mrﬂ%q S{lﬂlstllt\htwi aryP B sro% aﬁp&’ts}/ IRe is selected
from the group consisting of 4-cyanophenyl, 3,4-difluorophenyl, 2,3,5-trifluorophenyl,

4-
4-
4-
4-
4

3,5-dinitrophenyl, and phenyl.

10
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20 2- (hydrazi nocar bonyl ) pyrrolidin-Nyl, and
pyrrolidin-Nvyl. In sone enbodi nents, R4 is

waeeeseom ed al kyl. I n sone aspects, R4 is al KpET/US2007/084154
substituted with 1 to 5 substituents selected fromthe

g ro %Po&eoé}ﬁlgé&ﬁl@& Rﬁ 15%596)& g’ﬁ%ﬂg&& ﬂeteﬁ)‘%}no In Rﬁh@ws R’ is

al koxy, stituted a
sclectbd fibmethe grouBZbonsastﬁgl oefcthleplhefnltbm Btﬁedmted%smsl $tyi,ngd

h 25 pi peridin-4-yl, -(CH2)2-NH2,
26%@2‘%’@ ’alr‘hyb - CHz- (2 5-di hydr opyr r ol - 3y|)
(CH2) 3-1i m dazol 1 1H i m dazol -4-y
_ orgn o srabaglimers R 1sa4zelf(r2cy BRY ﬁ}}}qsrlmwﬁifzpﬂvpgycloalkyl group.

In s aspSeDiet %ﬁﬁwﬁfﬁj%%? | by 4 (FTes IR RIS el vt
- G b YA RO Ria iRy )
s R SRR Bt e ) e fidided il e bfratap ptog byund thercto to

forhg'get[:ryc'kr&l% 0% s?fbsttl"[ﬁt@@ Heteﬁ)eyéh)c] In SOI%QQE% I@W% selected from
- (CH2 CH2) 3- Q( OO - phenyl, - ( CH2) 3- NH2,

theagogy @caxsgmg amzzpmlmﬁmml dammmomﬂqo}fm-N yl

1 O-XED%Z%}%?QBEI%I%)y@aQEFBQ?%gpxl\llél%l_ewolléllgﬁ )y? NHSC2CHS,

2-(nd B2 ), Cbb BN ply BB @RYN -y, ZCQHQI)&MQMOQBLN ¥A,.3-hydroxypiperidin-N-
-(CH2) 3-(1H i m dazol

yl, 3(@429@1)&120%@1&1\5@ ér(rbyW&ﬁubf)@nYWﬁemmwN -yl,

ey B PRSPPI B R R I tmingnipgidineN-i

4 ({e'glﬁi(r?daﬂd\lﬂﬁﬁﬂﬁrgemizimmrﬂ%cmy&m@aygwe?zmm S,
1 dln oX in _2._ , ‘
4 (ISP@FE)% )-p(l%r??él%/ Xy 4 iﬁeﬁwgféﬁt{ﬂn%’bpvplja’zm-N-yl,

4- (W@@dlﬁ hNi9r.g cg|2 Cﬁ%@H%W&&%ﬁn-N-yl, 4-(morpholin-N-

yDpiedih T3], 2ai2p dNAGHS) 7 )pipCHRGNCHS # 2 Dty [sdHonyl )piperazin-N-yl,

4- c_y(:%gﬁr%;%yg%ﬁ@mxép(l@g@Igﬁg‘%lklﬁl_%oa%)y@_perazm 4-yl,

4- mét% NE?ICHS ,-yl ﬁl%]b?lw EE'%)&H&Q‘—'N -WOpiperidin-N-yl,

( CH2) 3NHC('O) CH2N
2- (hywym@)mmmwmq gyrrol)lctnwsba:cm NH2,
- (CH2) 2NHC( O) CH2NH2, - ( CH2) 3- NHCH2 CH2 OH,
- ( CHRYBaANHGHRIDDR RS, R {Sls2)BitiNHCHR JOAGHsGEIaspects, R* is alkyl

subsi @_@i g@é%%s’qﬁﬁ%the ér%%%(s@%))ﬁﬁp@o substituted

am 2 X H2) CH2F,
h(%i:%Hk% %‘Wﬁo 8(’%)&%“\' )

- ( C'ﬂ?go%gé) 1{19&&{411%9@ rePlsa Ed b @P %mm%&b gen,

sel ect rom e gr oup consi sting

pipe(i@id2)-FCHCEERANHNHE H -a@HRIHG F)LCIANH2, 5-dihydropyrrol-3-yl),

(G By R A P L) SRS Y P H 1 )
hydr %2 CH( %) Niélgg6 gn%ll{) Bt @{”%942%"% T

Clslzm‘erreltlﬂmdrﬁefﬁfiz (3R@u(zmp{yrﬂtll -3A1), sld -Rthydrgeymerolidin-fryl),
_ChN - A9 RO 3-y1), -CH,-(4-hydroxypyrrolidin-3-y1), -CHy-(2-

hydroxymethylpyrrolidin-3-yl), -CH,-piperidin-3-yl, -CH,-[1H-(1,2,3-triazol-4-yl)],

-CH,CH(NH,)CH,OH, -(CH,)3-OH, -(CH;);-O(CO)-phenyl, -(CH,)3-NH,,

11



10

15

20

25

respectively thereto join to forma five to seven
nmenber ed heterocycl oal kyl or substituted

wheaoeoevyr| oal kyl group. In sone aspects, the PCT/US2007/084154
substituted heterocycloal kyl is substituted wth

(c'if‘ggoNH%ffy( CHf:: 'q%&z?%@ﬁggfﬁﬁﬁdﬁ;ﬁ&‘i{zﬂﬁﬁsbzﬁﬁg, (CHy):NH-(5-

st tuent e group sistin
cyaopmadinsuiplg.t (@Hﬁ)@NHaryich)q)roﬁyal @Hﬂ&%wgloﬁuﬂgﬁt—(@@)ﬁd H-imidazol-
k .. 2 i e
2 ﬁ)ef@%?éy&nw plg%rgf&?. fﬁ%&@éﬁ\iﬁ@ﬁ%@%ﬂgkm&
(cp%ﬁzw ?ﬂr@f‘l’uafr{nﬂ@gfpslﬁd&@yﬂ %0 Hggmcr}% @fﬁgp%ﬁi%@m)gmcm-

{5 200811063002y ACTFINIB20637§ ) 84C54)s NN (LN SNHRthORy-1H-inNge 1-Br-y1),

(N g Risbror W inghs Tl YL EHRMEE, T T Py,
CHUGOIBANTS SN BTN LS
m@@mgam}lwl)e(@ﬁﬁzcwmﬂa (()Cﬁz}stH(NHz)C(O)NHz,
-(CH,),CH(NH,)C(0)OH, -(CH,),CH(NH,)CH,C(O)NH,, -(CH,),CH(NH,)CH,OH,
-(CH,),CH(NH,)CHs, -(CH,);NHC(0)CH,NH,, -(CH,);NHC(0)CH(NH,)CH(CHs),,
-CH,CHFCH,NH,, -(CH,),NHC(O)CH,NH,, -(CH,);-NHCH,CH,0H,
~(CH,)3-NHCH,CO,H, ~(CH,)3-NHCH,CO,CH,CHs, -(CHy)3-N(CH,CH,OH),,
-CH,);-NHCH(CH,0H),, -(CH,)3CHa, -(CH,),CH(NH,)CH,0H, -(CH,),C(CHz);NH,,
-(CH,),CH(NH,)CH,OCHz, -(CH,),CH(NH,)CH,F, -CH,CHFCH(NH,)CH,OH, and

-(CHy),spirocylcopropyl-NH,.

In one embodiment, R* is selected from the group consisting of -(CH,);NH,,
-(CH;),CH(CH,0OH)NH,, -CH,CH(F)CH,NH,, -CH»-[2-(CH,OH)pyrrolidin-3-yl], -CH,-[4-
(OH)pyrrolidin-3-yl], -CH,-C(F)(spiropyrrolidin-3-yl), -(CH,),CH(CH,F)NH,,
-(CH,),C(CHj3),NH,, -(CH;),CH(CH3)NH,, and -(CH,)CH(CH,OCH3)NH,.

In some embodiments, R* and R* or A' and R* together with the atoms bound
respectively thereto join to form a five to seven membered heterocycloalkyl or substituted
heterocycloalkyl group. In some aspects, the substituted heterocycloalkyl is substituted
with halo, alkyl, or with alkyl substituted with 1 to 5 substituents selected from the group
consisting of amino, substituted amino, halo, alkoxy, substituted alkoxy, and hydroxy. In
some aspects, the heterocycloalkyl or substituted heterocycloalkyl group is selected from

the group consisting of:

\

0O-__N \ N L A%
NH iy -NH .

NH,

12



NH2 H3C and O)NH2 In one enbodinent, R6 is aryl or
substituted aryl. In sone enbodinents, R6 is selected
WO e@ai0639¢2 gr oup consi sting of phenyl, 3-chl or optiEny1007/084154

3-fluorophenyl, 2,5-difluorophenyl, and
2,3,5-trifluorophenyl. 10 I n one enbodihpent, R6 is
heteroaryl or substituted heteroaryl. 1Y one

enbodlnent RB i's select:g fromthe growp. consisting
Qf phenyl \bronophenyl\.z flugro-SFéh?bFthenyl

5- fI op pretiyd 352 ay chietor ph€ny 3-ch
enyl , ophenyl :%kg/NHfluorophenyl
f uorophenyl 2 nethoxyphenyl 13 WO 2008/06@912

/ US2007/ 084154  3- net ho phenyl 43 et hoxyphenyl ,
4\nethy|pheny pyrazi n- 2- y pyrldln 2 yl, thzﬁ;ol 2-

%% 2- trlfluor nethylphe n

# Lfluoro-- ohenyl égy.pnbo F R6 |m

ected fro ‘gRoup co ting o IormxéQ::>~u\
quoropNprI IuoN®?5 chhor ophenyl , o] NH,

3, 5- dlfluorophenyl and 3, 5- dlchlorophenyl. "5 In one
enbodi nent A2 i's selecte fromthe greyip consisting

phenyl nlnopyrldl \=¢4T,éhchlor enyINH2

anopheny |qu heny
%ﬁ\l uor% $Hs. m henyl }
uormﬁbenyl NHIuorophenyh) ¢H£Iuor phenyl ,

3- hydr oxyphenyl, 3-met Hoxyphenyl,
(5 nethyl) soxazol - 3- yl, 2- nethylp yl,
#1 henﬁi h%?

-nethquhenyl pyrldlnN <
Eln 2yt pyr di Wi2- yiNy 2&9—40 4-yl ,
:%%L@ ol -4-yl, 5-trifd thy fur MINHdn one
enbddi ment, is 3- br qnop CHy
3- trlflouronethylphenyl In one enbodlpent L2 is
met hyl ene and A2 is sel ected fron1the-gioup consi sting
f%f phenyl EQquoropheny{ or 3-hydroxyplenyl. In
s me asﬂegts S Kenzyl'N N, € di . Rl is
bufyl, L2© hyl ene INBI phen%I 29d Ry s
pheﬂyl or » 15 substitut.ed nyl. In ahot her :
gbodi ment Rl is t- butyl L2 is nmethylene, A2 is
enyl, R6 is p substituted with 1 to 2 hal o

|tuents S chloro or fluoro. In one
Oe At R1 |s t b R2 is hydrogen, L2 is
et ylene A2 |s e yl HR4 is substituted alkyl. In

"Some” such e#Bbdi ne RA TS - (CH2) 3NH2,
- CH2CH( F) CH2NH2, 2%}52&( CH2) 2CH( CH2F) NH2,
- ( CHRYIGH @HROOM3R ryl-qr GSREEY @iB) m}-@me embodiments, R® is

selpgis BB P RUE i ng dr e T Rk nuprophensl

2,5CHMMeteRBEn M dnli2B, 5 heflgroptenof. this invention are
exenplified in Table 1 in

In one embodiment, R® is heteroaryl or substituted heteroaryl.

In one embodiment, R is selected from the group consisting of phenyl,
3-bromophenyl, 2-fluoro-5-chlorophenyl, 2-chloro-5-fluorophenyl, 3,5-dicholorphenyl,
3-chlorophenyl, 4-cyanophenyl, 2,5-difluorophenyl, 3-fluorophenyl, 2-methoxyphenyl,

13
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t he Experinental section. 25 Methods and Conpositions

of the Invention Al so provided is a conposition
w@owpe®ing a conpound of formulas (1), (I1a)-(P&)US2007/084154

(1), and (I1a)-(l1lb) (including m xtures and/or salts

n ti C -abl phent...
S s R S A s e
yl, @naifloeronasipdpticnyt, hed prafenbmctiwépitchgln pr ovi des net hods

of treating a nmanmalian patient suffering froma

di sof ey erbstiiab@gR® atsclcerd fronnthRasbup &ynsKSi oflvublord-be

present _invention provides nethods of treat i‘n%{ a
fluprprhenyil-odrflperor Taftlotophemsd . oHliflugeephepdapiebh-dichlorophenyl.

conpri sing adm ni s%eri ng to the patient a

t helmpeuemeadimyntefrf otclogteddran Hie goumcasispog ntiphehyb

formulas 61),, (la)-(lLe),, (Il and ~(J La)-(llb
<G b U PmhorRd sbiebun FRE A Bt teph ey
2,5comomphémm, 38-Uifkden@Ant ifterpaenyd g AusropBenyl, 4-fluorophenyl,

Definitions and Overvi ew As di scussed above, the

3-hydeosenbenywdemethenynbsngh | demethylriseapzol 8oyl nwpethylphenyl,

e . ar r

SR o e YA o 2 Al SRR A tdnyopyran-
4-¥fl ahiazbled-plmpod Sarififorodedsi fubinAZrypar t i cul ar enbodi nent s

only and is not intended to [imt the scope of the

Pr esesic crhbotRibhtOn’ id 3-bigasdphbey nert BeifldiedmaylpEal.

herein and in the clains, the singular forns "a,” and

" U hen oh GhSEMBAUL 8ls h&hPERMRI AT &SR ol EoRPME §Xdup consisting of

clearly dictates otherwse. In this specification and
phénylth8ugbphamyl,whdtydfaxybbenyl.r bf somsraspeati, IR’ ibeenzpide t o

a nunmber of termnms 15 which shall be defined to have

t he If ohd @wbadimomaRi isgshutyAsLUis exbtindered, i is' ptickyl, and B érphenyl or

t o nopoval ent saturated aliphatic hydrocarbyl groups
SuBsgHt OIfelnESlm 1 to 6 carbon atons and nore preferably 1

to 3 carbon atons. This termis exenplif,ied by groups

suc i grothgseripodinggii - is thyyle by Is metBWers. dpyis Phaiyb it yi$ phenyl

: 1R | ke ; tituted

sl R TB Rl s B S S or FPRm 1 1o 3

and, pr ef erabl. (o stituents . sel ected fr t he 4.

ar ot O BoTaRRlhed 1 sPaRiC T ABRA ST BrbSRyS Aoy R R s
sutdGtelRg, a6y theXych cdibiodimer URSTsi-{CHHNEAYT-OH,CH(F)CH,NH,,

I I bstit ut ed I, I
(BN yi GO G e CHye BIGH NHer o,

R NP B L ORIRHER YL S That 1 o e

het eroaryl, heterocyclic, 25 substituted heterocyclic,
- S02- al kyl, aRtpr&eataiveidmpdawdlsalf klyd InveAliay| ene”
refers to divalent saturated aliphatic hydrocar byl

or o Braif 5&%5%81'0% with RS AP LR RS ete ML blificd in Table 1 in
theSt AR g tal section.

Methods and Compositions of the Invention

Also provided is a composition comprising a compound of formulas (I), (Ia)-(Ie),
(II), and (I1a)-(1Ib) (including mixtures and/or salts thereof) and a pharmaceutically

acceptable excipient or carrier.
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chai ned or branched. This termis exenplified by

groups such as nethylene (-CH2-), ethylene
W@ 20BRACIIR2 ) , n pr opyI ene (- CH2CH2CH2-), i so- prP@EHUS087/084154

(-CH2CH(CH3) -) or -CH(CH3) CH2-) and the like. 15

WO

i he%g?%ﬁﬁ)e@% a{?&% EE&&’%}Q ﬂlg/ﬁgt?n éalggﬂx%%ﬁs of t?%a‘?ﬁlﬁ atffammalian
patéond Bl]tﬂfﬁﬁ'mgrfmm a)dysordajr haedyated) apleag dix part, Ibsf(KEBi? oplmsy the present
.__Nn-but ox sec- but ox ent oxy an
imiepien PRokiss Roatt SPqLoRy Al P 5P afosucn freatment

n M |
cor&ﬁf‘&gﬁ% ?érﬁgll%g??{g&ﬁ gileg,jatlseﬂﬁas %lf%{%)bl ¢ ut%létacrag? %51?(_:‘&8(% Oa)h??m@l%@é"&ﬁnpound of
foradulkasr({)l la-@), (115 abd tlila)c(ilbd (aickelmd mBt@gs thereof) either alone or in

o) substi t ut d al kynyl -C(O) -

Corgl}@igﬁéf W&' %l?(eb)antlcagﬁeﬂ%F ¥t ed cycl oal kyl - C(O) -,
aryl-C(O -, substituted aryl-C(O-, heteroaryl-C(O)-,
substi t ut ed het er ggryl -ﬁa(iﬁ)ﬁonst‘;ﬁ{(poo@mww c-C(O-, and
substituted heterocycli c C(O-, wherein alkyl,
substituted al kyl, al kenyl, subst i tuted al kenyl
al k%ﬁlscuq_sg §%‘@E Flpmr@sgn N%W isd y%qtqﬁamwrt to new substituted

@Q&%%&H{Eﬁgle g@gﬁh&yl aryl, substituted aryl,

et eroar Stituted heter oaryl, heter ocycl ic and
Slm?t 1%) %aog]!)ﬁl,%l s# rdqﬁgtcth err%{n%lo u%g &E&Fﬁh? ﬁi?% plétgc%e

descslbiﬂgqﬁnem@e r&hibysdmﬁﬁn@:drﬂﬁ alﬁd Qfﬂot hcrgied upliginkd sdobagf Bk present
hydr ogen, alk |, substituted, al kyl, alkenyl,
mV§%%It fiued eamqé%ghﬁt as ypg Pergin anéua &hs ¢ gimsgthg siogalpr forms “a)

ané'l;;ﬁé}:’?o 1a E{??Tpiu%ét Eféré?ﬁsy 1|1nleﬁ§¥ff &@Ité&)f keaffi{uj Qﬁidtés%ﬁ&wlse In this

et eroar stitute teroaryl
spdeeficario yad incthe slabsg whmhefdllm;e,trefeme il banchdedes aumhﬁrrof terms
d to. for ether with the nitrogen atoma

Wh@%ﬁ%@ﬁ@?ﬁ%ﬁd&i’ héﬁ%g‘]te ]gﬂvél&gﬁ‘éeta%%%ycl ic ring wherein

al kyl , substjtuted al kyl, al kenyl, substituted
al kévywed barripn\alkyls igfesite aloéaval%nt»seftﬁgﬂted diphpiahydypcarbyl groups

haﬁﬂ? ﬁro{nt Pt @CQM@J\S Qtﬁlni@éh% H%Eé/ %refe?%i hi th Etcgldooﬁra}ld S. ThlS term is

er oary titute er oar eterocyclic

exanqiﬂsﬁadthyt g@oupsetiel acyethiyt; ceryg naprofiglf 1anﬂoﬂn5énebmyl ZQ)utyl n-pentyl
" Ac ﬁl oxy" refers to the groups al kyl-C(O O,
and fhs ’tth uted al kyI C(O)O al kenyl -C(O) O, substituted

al kenyl - C(O O, 0O O, substituted
al kyr bst(t(l @Jkyl” rﬁfew 0@(&'@ QUpRvingfied 1dp yh ang pforably 1 to

» S G o SIS G .
acﬁﬁh&bp@%&lﬂﬂy@‘ aifi(r0) Qibstiaunell @nibsf drhinbayl, aryl, substituted aryl aryloxy,
S RGHAT RS ElReeR f[ae' iy wg‘i%?y Aa e ftpaliol
sutRti Y EycldaYi§h os@ LY cloa?l%@sﬁe't%r%r?p gssfl:u?%% kdtbroadi M{eterOﬁychc

substit'uted "ary et eroar ed het'eroar
subsetlmcbhgt@bcyphan&%tdﬂsxh gngt- sazhmsenm@yaikylc are as
defined herein. "Oxyacyl" or "carboxyl ester" refers

t o tAdydnel pfers @ G)valeat saylrated @(i@aﬁciiyﬁﬂichltblyt edupd piglerably

hav1@¥ %)@_ g‘lfq%? A r’nore I@?%a@?}é St p:llr S]g ataolg}kswlg}i are either straight-
chalﬁ%@r%r%dﬁ%d Tﬁ:l(s @rﬁ RURShp it es, @b¥ps such as methylene (-CH,-),

C(O O cycl oal
ethylene( CH,CH»-), n—propylene (-CH,CH,CH>-), iso-propylene (-CH,CH(CH3)-) or

(-CH(CH3)CHz-) and the like.
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30 -C(O) O substituted cycl oal kyl, -C(O O heteroaryl,

-C(O O substituted heteroaryl, -C(O O heterocyclic,
W@ O substituted heterocyclic wherein aP&yUS2007/084154

substi t ut ed al kyl, 16 WD 2008/ 063912

PCT/. n u |
al ky%/ ) gsfsllttgéltleegéogﬁk%y 6F 2‘3{% C%gf fﬁf’qeg ﬂéﬁ\l}éé% ?fteli(taegle
meﬂimlypahdaow n-prapory, 1ss&ﬁnspdxtyuﬁ-®dtoayytl—butdwgt, scmbutyky, n-pentoxy and
substituted heteroaryl, heterocyclic and substituted
theﬂﬁieer ocyclic are as defined her ei n "Al kenyl" refers
to al kenyl groups having from 2 carbon atons and
pr ef euhgityted slkpxy’c feieféﬁ}‘@érgf%oﬁﬁb%lﬁﬂ%al\%’hg' at | east
1 and preferably from1l to 2 sites of al keny
unsatAtht tietans toghe Eroglpbﬂpg(@},ealleﬂ&(@)nfsw@&ﬂlub?d vhkmlyC(O)
Y, bst
agiopn e Rl IS Bttt s -
cydbdIBYILC @BNtsabstmed cjacrl&flEy”rla@de hr;thC(Z)r)S @bﬁitﬂtﬁte@ Rity$-C(0)-,
sel ected fromthe getoup consisting o

hetgrpgetl i ¢ qubstituted feteraagyl- C(Qéyh%tﬁﬁoﬁwllca%@)owd substifered
d I
heHBFEIELLFE, S Bl BT, APaGH e oY ik DY SO RE Kchyl. alkymyl
suﬂsmditﬁd(z}lkynyltdy@],oali@ft boksyituted: ayd:lmﬂyyl ast, Gﬁbstltuwcbah@]alhkmkqaryl
substj tuted cl oal k er oar substitute
SW?&%?%%%‘%;PMY%}P@F%@%@ %@1 %ﬁf&uteé teropghere as GEfined hercin.
heterocyclic with the proviso that any hydroxy

substATBPRGH” Feserhist thaErarrEOMNRE Whﬁiffh% (Pulrss%dqpﬁeée@&y selected

fro?xfa{ %goﬁtc%gblsmﬁoon at ch ea{lﬁjl %ltrbg tglrea%al 1, a%lée%%? %ug%\(ﬁtgcg alkenyl,

alktyaylbsubsatumaisaﬂaﬁgzl haagdl ndpstadutddesaglt cﬂl@hldylmueﬁtauablcyclbalkm
unsat ur.at.i on.. " Subs

I k I
hetﬁ]f%%yfl tte@%@%te?%%lfﬁvww Cothpstityas lwgerwya in ﬂsre cach R is
Jou?é{ftgct ltng %ﬁmr t thPhEbELARbN a]hetté}ogycﬁg PE %)é(ﬂsﬂﬁl@édsheterocyclic

e group-consi sti ng 2
ring sdstdin altkgl sulaltlliwe@alk@lc ylllieny,l;:@lllbanmm almyl abkynylamhsﬁtuted
S a ted
oG e ARG Tl g R B R Ay iy e, P b aubstituted
hedAFRXNoterBédlie ’an@ %ﬂ%ﬁﬁbﬁéd h&@B@y%XM'areeaﬁst&Ened ryeinoal kyl ,
substituted cycloal kyl, heteroaryl, substituted

het e erc?mg{y; rg}gltseﬁafey}gf&%& aueﬁtt éb%hbswl?] €4 alk yl-C(0)0-

het e ic wt rovi so at any hydro
all@ﬂlﬁsﬁf(ﬁ)m i smhstltsted (atkeaylr@@)élal dlbyrgh-C(80@t, y@hlmmtu:ted: alkpoyl-C(0)O-,

iR Q- iR Fafisold, Sodbdi DB Syt By g 0r0-
het‘éfb%r;gf@@O NRb SR tuteld 86 roryl &) &, h%fe@ody@ﬁ@@?@ﬁ?nﬁhd/sublstltuted

sel ected fromthe group consisting of hyd rogen, alky
hetstatssielic-GE@WD-attieytin aliiyk sntitutsdibibyl, uikeey, subskiete alkenyl, alkynyl,

sl ey P Sl E Sy Gy S SRl by R ¥letoary,

sutstlféd hdiérpgyl leREQIENE and\RibStitQeY Gletctocysi®sieiab UbREkd herein.
het erocyclic, -SO2 30 al kyl, -S02-substituted al kyl,

ﬁlng;‘(gﬁ%c%l Ror ‘@RBok1 Rfcp’ ﬂe@ér@?djt’he LRABS befo)w-4iky Lt he
-C(0)O-substituted alkyl, -C(O)O-alkenyl, -C(O)O-substituted alkenyl, -C(O)O-alkynyl,
-C(0O)O-substituted alkynyl, -C(O)O-aryl, -C(O)O-substituted aryl, -C(O)O-cycloalkyl,
-C(O)O-substituted cycloalkyl, -C(O)O-heteroaryl, -C(O)O-substituted heteroaryl,

-C(O)O-heterocyclic, and -C(0O)O-substituted heterocyclic wherein alkyl, substituted alkyl,
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17 WO 2008/ 063912 PCT/ US2007/ 084154 bound thereto to
forma heterocyclic or substituted heterocyclic group

w@e@sieo t hat R and R' are both not hydr ogePCT/Vp29n7/084154
is hydrogen and R' is al kyl, the substituted am no

R
ug, i

alkgh AR Al grﬁg&éngle uJa/ﬁ&F ﬁt%ghuttéti eﬁﬁ%t? %yg?én{lﬁs?ﬂﬁgd cysloalkyl,
amﬂ$ubﬁnmhdua&Imﬁﬁ&nybdmmmnhatmﬁﬂoagddm&mkykhﬂmnbmmWMde

referrln% tgﬁ? g nmonosubstituted amno, it is nmeant
heteppeyeli 4y dginegheing g py gy ogen but not bot h. Wen

referring to a disubstituted am no, i s nmeant that

nei t Hekeryl” gsferito glsery grayge having fxeiy 2a'i?| theprberegtams apg preferably

2 %&&%&? Fbﬁt Jﬂ%@nﬁl aNgéEt d Mﬁ&s Qie?atlﬁ)?}ngﬁtult H%%aﬂ§¥’k alkenyl

unsaNRa(| ¢). anchrgyd)ups-aM%(e@Ifhﬁbd bytvutytb,(hllyhlblqeh-)eh;l-yl, and the like.
-NRC( O al kynyl, -NRC(O) substituted al kynyl,
- NRG(SQ)ﬁ[tNﬂed aHNREC @ fstsls tikiehylagoupbthading! from 1 to 3 substituents, and
RC(O) heteroaryl, -NRC(O) substituted heteroaryl,
pre_fepqp@y@)tﬁéltsybggy@tth seleglag) oNRbEe Fapronsiptingeef alkoxy, substituted

AL SESESL RO,y SRR A RS, S

aryhl degloyy,, subdthytoy brylewb sydanouhaogaml kydrgky, nitye [cadokyll carboxyl ester,
tituted cycl pa aryl, substituted aryl, .
qui%ftt@ %Huh;ﬂl tut %dw@fgtoatkaf DRtCFRA B ik tutedrtteteé?%(%ﬁtetocygm and
sul‘?sﬁgﬁéd ﬁéﬂér@?y&%t\ﬁﬂpﬂw bdvsoath& a@?gtfoz?%ﬁbﬁ%tﬁfn% ndtttached to a
Nitro" ers to the group
vinyefumsstutatedy cambnoaminent aromati c carbocycllc group of
from6 to 14 carbon atons having a single ring (e.g.,

phe riSAlkyn:}ﬂ” rafitrt kphlRyyd peteps ddving figs £ & @carbo@poti’yahd preferably
or anthr in mhlch he condensed rings nay .or

2 thdrcapeng Itdc,ha(vglg@ leagi %%ﬁ%aa%& friBeto 2 sites of alkynyl
A benzoxazi n- 3(4FD one-7-yl, and the |ike)

unpré%?ﬁéd that the point 20 of attachment is at an

aro n%ﬂlb%t tﬁt%fi Q%ngtl’ ggﬁers th % gf‘grpﬁlgsy ﬂaﬁlﬂr%%érﬂ cieto @@Sgétltuents and

and nap I'tute

predérablys tofi stbstétents wblstted toatthwigtdupf doasisting ef ainoxy, substituted
substltuents and preferably 1 to 2 substjtuents,
alkggy ¢yl ACK 3RO #Y QG0 P 0 ﬁshsgtlt%ar@fw %%P%% arylcybstituted

ar@ﬁ%%l?ﬁg%ﬂbs&ﬂﬁ%ﬁ Qlyf(?xyal:ﬁé §7dﬁ)§§d nith 36 Ilvlbgggl:,( ,Qﬁ%oxyl ester,

ute St Itute
cy(ﬂbédkzylymbssmh'sit dytlobkxgl, élletemay‘jrl s@lsilmos,d Istﬁnea;ryl, bttebeyclic, and

25 a , aryl, substituted aryl, aryloxy,
b hed ST B pissugHan iy byt Hepithed to an
am&ﬂkﬁhcm%bhﬁkhh'o substituted al kylthio, arylthio,
substituted arylthio, heteroarylthio, substituted

het e ] I thio, substituted
AR RS LR KA

cyclo |cthio, substi tuted

het e o] Gl | C Ky substituted cycl oal kyl
halo& tf§%¥ e$§3 iq éQ@N substltuted het er oaryl ,

Qﬁtiﬁﬁf it e ”2?65%39 it FREAr otfip gt oy R ake fpendenty

seléét@@frbﬁltth@grdﬂgtCSﬁQﬁM@ afthgao get@fﬂlm @uttﬁ@m |alky1 alkenyl, substituted
(N , nd substituted am no sulf |. 18

alkenyl alkynyl substltuted alkynyl, aryl, substituted aryl, cycloalkyl, substituted

cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic, -SO»-

alkyl, -SO,-substituted alkyl, and where R and R” are joined, together with the nitrogen
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WD 2008/ 063912 PCT/ US2007/ 084154 "Aryloxy" refers to

the group aryl-O that includes, by way of exanple,
W(p)mi)ﬂmw;lz napht hoxy, and the like. "SubstitutBdI/US2007/084154

aryl oxy" refers to substituted aryl-O groups.

bou@tﬁ?@@’t{( fPl,[,tﬁ t%r&c?rcﬁ b&ftut% h%}%r%c?glgcg ouP E{;owded that R’ and

ers’to cyclic a
R”tage Udth oat Inginogeno ighdraRi i3 glydmgmg hled RY ma.lkali mle eub:symlted: amino

[ i ncludi png, .b f
P PRSI B FOBTE g5 akl%% &n W}eﬁ% ﬁ%eﬁ plkghdre
suﬁshﬁltéd i‘tﬁmo f§5ﬂpr i9 Qarﬁétﬂ%é(ﬁékerreﬁ% ﬁ&%lﬁ £ d%MEirl'aﬁnrQH OWRen referring to

from3 carbon atons havi ng cycl oal kyl ring
a mmohulmtlsmd amipnj 101 r(ltatme thaneihrer R3 ronBér 1$)btychtogﬂnrigit eoahcdshn When

fefsslelgﬁﬁ? ﬁ?‘fsgﬁﬁggﬁe?lﬁ@lll% k|1t: %weﬁlf@t 0 QTR L. S e S0 ke

S )

navi F R Tees § s gisen YRR Dl D riRi e .
-N(ﬁgg)yj’%yt&%?%;g tNl(%g:g@ suﬁéthwed c;SélQaﬁki{l Yied @)afk)éh;/(l fff%}gggl(l))’subsmuted

subs |tute al ko
alkaoyll é‘ﬁﬁ@@)ah@’yyl@)&ﬂ{caﬂim}oﬂtlt@cxbsﬂ(ymﬂt ANRG()agy], -NRC(O)substituted

o E DR bty - SR TOb S Bt YRR terapyetic

NRa(ORyptituted h@t@?&&clﬁ&bl@ére RGY 6 @Rdb&Y br alRyRSY ivihet @8l alkyl,
cycl oal kyl, heteroaryl, substituted heteroaryl,

suhﬁ;@tuéfrcb@;lyy:ll, aléen}éwbﬁtﬂtutfﬂ@&ehﬁh éﬂ@@)ﬁlc $ub@tltuie<‘§.@2k§myk>¢b'clahlétyl
subsEPu%ed: cyycLoa lf ar}l]l 's_i%sf) tute% 1%%% 1, uf te[utsé%ithgteroayﬁ ﬁ’eterocychc
chlor o, 1y

do and pre er

and k\l‘t@fi@ued?&terbb/}dh@m}e asfdefig¢dShdreint he gr oup -OH.
"Heteroaryl"™ refers to an aromatic group of from1l to

10 eRitRpNcRiPBRhEPDup -KO,4 heteroatons selected from
the group consisting of oxygen, nitrogen and sul fur

Wi t hig}yphe “A?"’ Rers RYE tho gsizaq RAF ag%;c%ﬁ%g?r@lﬁcﬂ%rplﬁ%ﬁfe flom 6 to 14

single’ring (e.g., pyri |ny or
carbomdensddvinigrgsnglerigg (e.g. npll(flny]z)iomyﬂuhdple bemieosdul rengpl(3.g., naphthyl

or S BREL M e RO RRa O Tt GBS B G ABHEar t ne

beilRk BolidbnA LIRS hrﬂéﬁiox'a%ntij?‘-gﬁeﬂ%ﬂ AldAR Hl@e)tp'?‘@wded that the point
aromati c heter oaryl grou n one enbodi nent,

of pttachmgeinis ahd) apmatie cabp @momr i Rrgfcacd atdy ingfude mbenyl and naphthyl.
het eroaryl group are optionally oxidized to provide
f or “Shisstitit@l M 2608Y @%ﬁ]@o@@ﬁhﬁﬂ%%ﬂ%ﬂ%wi@fmﬁ dleo 3

(N*O, sulfinyl, or_sulf.on Preferr
sy oa ] el b pHstRgls, Ssgich ERpie Fngoryivisting of
hy&er? RRENYEyladh@, 5@1@5@@/ hikyl, %&%&mé@élﬁﬂ RiRbey, Qabdituted alkoxy,

refers'to heteroar?/ groups that are substituted with
alkenygnsubstituted alkenyl, alkynyl, substituted alkynyl, amino, substituted amino,
aminoacyl, aryl, substituted aryl, aryloxy, substituted aryloxy, carboxyl, carboxyl ester,
cyano, thiol, alkylthio, substituted alkylthio, arylthio, substituted arylthio, heteroarylthio,
substituted heteroarylthio, cycloalkylthio, substituted cycloalkylthio, heterocyclicthio,
substituted heterocyclicthio, cycloalkyl, substituted cycloalkyl, halo, nitro, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic, heteroaryloxy, substituted

heteroaryloxy, heterocyclyloxy, substituted heterocyclyloxy, amino sulfonyl (NH,-SO,-),

and substituted amino sulfonyl.
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to 3 substituents selected fromthe sane group of
substituents defined for substituted aryl. 5
WO bioBl06EyEN- cont ai ni ng heteroaryl"” and PCT/US2007/084154
"ni trogen-contai ning substituted heteroaryl"” refers
to hef $ S y. u
corprieng. A o tR gDl e B AU BbR: Ponory,
nmmnmquaMImem&Hpr|S|ng ot her non-nitrogen hetero ring
atons such as sul fur, oxygen and the I|ike.
" Het‘®ubsattite@4iylotyefrefess thQubstieutgd ayp-O-Grdigier oaryl and
"substituted heteroaryloxy" 10 refers to the group

- 0- suehsidxb 1t @ebriIRL- IO Yk siMR&h&EHY, het eroaryl and
substltuted heteroaryl are as defined herein.

Hﬂ %r ]ie 1S tokké?ﬁé 408 Péﬂoﬁps @F frofl %ttg rl@%)ﬁ%loﬁ aldayd 1 havmg
ero ycly ers sat ur at ed
singlewtmulaple atlei:mhngsoncladmgdiyl Way qﬁ’maplplfaadalgamﬂscyv@bmopyl
rin ltiple ond ngs, including fused
Cy%?@g§%8Wgu E@i%@ §1§§@¥é%§ from1 to 10 carbon
atons and from1 15 to 4 hetero_atons sel ected from

t he 51?1&?501@6#1%1 efergtostychs grogpeRiomsitorl@reagrongigrgehaving a
cyég’?ehls%lr I 1éh {1 :,slﬂgosﬂﬁggﬁ &Bg uIélog f{))ﬁﬁ?ﬁ?iq?yr 4 48 lié ﬁﬁ)‘iﬁ%u}ﬁlchqyﬁle only
cotnatoa moanlydr op thevrirgis past drxatnphﬁed [9)9 thﬁfohéwangts&ubtnfmt S

t hrough the heterocyclic ring. In one enbodinent, the

ni trogen and/or sul fur ato of the heterocyclic

group are optionally oxidiz§£ to provide for the

N-oxide, sul finyl, and fehy Cﬁgfeties. 20
"Substituted heterocycli " Hor "swldstituted

het er ocycl oal kyl " ‘or "substituted heteroc cu¥
r ef erS@b$tduthétcé¢1@a:1er ergirt@ @;@yclphléwl %rpep g fram édo 5

sul\%Mt&uersl{usgg ctted?ro(r]n the Lgfrouéﬁecko%ﬁlrsrt%g(ofu a yl Wﬁ%{i &rg,sgq:o R 6) thioxo
=SNakbey, @ﬁmwb@ alkﬁﬁ;}b udd, adwetmlab eadynixyl afinbedibb@tuted amino,

azetldlne yrrole, imdazole, Xrazole pyrldlne
aminAagyl #er Sbwmﬁﬁ%l pird Aty O¥ Y. gubStiCd ARyl gyane, hajegen, hydroxy,
[ [ e
nlt{o 951‘3? carﬂ)cggfg %sg%rl g%?yﬂléq %1‘&9%‘@ ed cgglﬁéﬂ%kle ﬁatfgwa%ﬂ,es:ubstltuted
heﬂemat‘gtlﬂydt@ycyoﬁlcrmlbsmxuteddmemlrodyehc ghOpakel am’e—SOzmynkmhllayb,
pteridi ne, carbazole, carboline, phenanthridine,
acr i‘tHane’, orphengat etdrs efludré @hliraZobeo aphedtRZind@referably is
i soxazol e, phenoxazi ne, phenothi azi ne, i m dazoli di ne,
uPWMHé@BF?ne, pi peri di ne, piperazine, indoline,
phthalinide 1, 2, 3, 4-tetrahydroi soqui nol i ne,
5, Hydroxwt r@émmthb@mtp[ﬂfl hi ophene, thiazole, 30
t hi azol i di ne, thiophene, benzo[ b]thi ophene,
nmor pietéroady]” eferotonphohatiygro@@abs romelf ter lledrion at@0s Mld lto4
2008/063 12 PCT/ UsS2007/ 084154 as thiannr hoI|n
helgrOAASIII YT B At § AV COBISBRE PP HYECD- s Ao ﬁ@r within the
rlngeSﬁ@}m{éi&@Eﬂﬂr[ @fb‘ilbs cariie blitgld KB (e N §rREBA of 9'09hﬂﬁhple
eterocycli¢" and "nitrogen-contal ning substitu
con@n@adda:t}gsl(e g indefiging! Qrdoenmtbreomly whlerﬁugﬂ@wpsd@ﬁ@ﬂ rlngs may or may

ubstltuted het er oc rou r|S|
e GEHOoRBE B RabrS BT R TR WRURE e hergfills trouen
an ﬁ@)ﬂl &ff the e@pintideeRieuryli g#8up. In one embodiment, the nitrogen and/or the

sulfur ring atom(s) of the heteroaryl group are optionally oxidized to provide for the
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atons such as sulfur, oxygen and the like. "Thiol"
refers to the group -SH "Al kylthio" or "thioal koxy"
WO 26081063910 t he group -S-al kyl. "Substituted al RgI/URI007/084154
or "substituted thioal koxy" refers to the group
- o SEct I I oL
N %}ggﬁ _)éb )ég&lﬁgylmﬁg ruyog% Iimlleéé% F%I nead Bgtgleorafylg fhchfd pyridinyl,
pytr&ybstidat wit ﬁ-mzb;ﬂlewn dtncbf‘urat@'f.ers to the group
-S-substituted aryl, where substituted aryl is

def i‘sadstabieu deterddefle rdar Yo hite@aryl @fRIpS thad altersabgft@t@@ w1th from 1
-S-heteroaryl, where heteroaryl is defined 15 abov

to 3 sltssfucpisselsciod fionvihe prmaepupaEpubstitycts deéingd &yﬁubstltuted aryl.
-S-substituted heteroaryl, where substituted
het éNgeaggh- cpstatneﬁg h@@toatbﬁi/@d “nmmwn@om@mmg wb@tltute@lfl@tesoaryl”
refIrtﬂt alf an@ bﬂ{l% etra SUst mpr t leagt one
ﬁét%r%g& 1 §f°rﬁp SFRHRGG R} BEPs & %b‘s‘}%% uréd®
nitRRER FHAG Yint 8nd dhtRhelledBp@ayEediher @htnitrdPerShidsb irfndta@ns such as
heterocyclic are defined above. "Heterocyclyl oxy"
sulfgf exygep @nd fe likeoup heterocyclyl -O and "substit ut ed
het er ocycl yl oxy refers to the group substituted
het e“rHﬂtqrcfltrylongi rafkre rt@thqv@r@um@gttytoaaﬁ dnd Substitutedthsteroaryloxy”
ete f d above, | oal kyl t hi 0"
rof S PR WG 0 Pyt EREoRREYRrosir Heicro R A Moiuiga neteroaryl
aﬁﬁMQkﬁﬁ&kMﬁ&hlo 25 refers to the group -S-substituted
cycl oal kyl , where cycl oal kyl and substituted

cycl: Q-Pété?b{&yclc&rcﬁ “H&Eﬂo‘&?éilca Q)‘P“"Eeterogjlc% ALy16 3} “REbAWAN refers to a
as used herein refers"to an inhibition concentration

satwhagnd ortugsitedtadr{battnat eesnatioheroop hevieg asseysringien mnkgigld qondensed

ring n T REPLER e P05 08505 e B S0 6P RB gA nd from 1

to AfctdfpdoMek@tdled frb@ the Efup RBAISRGRITnitERIch YsuBE 86812k @ within the
salts" refers to the nontoxic acid or al kaline earth

ringpthgrein 4n fusca fing kestepsena o 51067 thegings can g gycloalkyl, aryl or

het%%o%%)ya &k&)lded(th!lt)the Qlﬂt éil a{t?kﬁméﬂt 1? ?hrous%xﬁﬁf hec‘[&logiﬂfca}”ﬂlgb %n one

I'n situ Ion a
em}bddilhfdnt; alid witto@dn etﬂﬁl@r salfmmomdg obtheMrtamddyali€ kjoup are optionally

a)-(le), (Il and, (I I1b), or by separately
°X¥dé7§€ltt? H@Vt%efOb%é\I-Osﬂsfsug%}y and SELPRALIGFHS. a suitabl e
organlc or inorganic acid or base, reignﬁtlvel¥
Repr é@bﬁttmewétemy@lsd’m Pulgtitutestheterpey sgbstiteted

hette%%zél? ” rgyglr%t% he%?(f &%BIE% gg Rat ?I}e sﬁlb uli]t‘fél% gv‘lthlf? r.rﬁ 185§ of the same

ate nesul 1 ona

suﬁsutlmhataedeﬁmmbom&isatutedc@ﬂmmyﬁul fonate, digl uconat e,
cycl opent anepr opi onat e, dodecyl sul fate,

et hanesplel 0nRdterocyclyls and heteroaryls include, but are not limited to, azetidine,
pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, indolizine,
isoindole, indole, dihydroindole, indazole, purine, quinolizine, isoquinoline, quinoline,
phthalazine, naphthylpyridine, quinoxaline, quinazoline, cinnoline, pteridine, carbazole,
carboline, phenanthridine, acridine, phenanthroline, isothiazole, phenazine, isoxazole,
phenoxazine, phenothiazine, imidazolidine, imidazoline, piperidine, piperazine, indoline,
phthalimide, 1,2,3,4-tetrahydroisoquinoline, 4,5,6,7-tetrahydrobenzo[b]thiophene, thiazole,
thiazolidine, thiophene, benzo[b]thiophene, morpholinyl, thiomorpholinyl (also referred to
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gl ucohept anoat e, gl ycerophosphate, hem -sulfate,

hept anoat e, hexanoate, fumarate, 10 hydrochl ori de,
whywsot90 de, hydroi odi de, 2-hydroxyet hanesul PORTEHS207/084154

| actate, nmal eate, nethanesul fonate, nicotinate,

o Ba0RE R RS RO B 1 Fpe IR S DB Rl S crorur,

an¢gthepikenat e, succi nate, sulfate, tartrate,
thi ocyanate, p-toluenesul fonate and undecanoate. Al so,
t he “NasdgenRbhta@8hh@ ot wiliel’ Bad “Pirog@Scon@diniBg substituted
guaterni zed with such agents as alkyg hal i des, such as
(&7

hetggachighic” referyyip ,h_e]@rwylic: grpgpa# Wlhstptcd fetsracyelic groups comprising
BBy POA B A o G b i

atolnal sudie ss suli@in, ;xygeleand the liketr yl , nyri styl and stearyl
chl orides, brom des and iodides, aral kyl halides like

benzyhignefpk engiclprdbuguseri des, and others. Water or
oi | -sol ubl e or dispersible products are thereby

obt ai Q1r@hi&*&MRhiealkeky Befdstol thabrdmyshéyempl oyed to
form pharmaceuti cal |y acceptabl e acid 0 addition

sal t&, | »l NO A i > i :
et a b RUSHES W DGR GRS (AL AL RS -S-substiuted
alkgt.gani ¢ acids as oxalic acid, naleic acid,
nmet hanesul fonic acid, succinic acid and citric acid.
Bastar@thild ticfons ®ahé groupnSheylpnepard ik deShddwbdue.i ng
the final isolation and purification of the conmpounds
of FonwMhAed dnyithio! Bdferst@Ihe drbip ~S-aisktifukdParyl Whde suBStituted aryl
' ;Eparately by reacting carboxylic acid noieties with a
is dpfiinpdBbavebase such as the hydroxi de, 25 carbonate or
bi car bonate of a pharmaceutically acceptable neta
cat i‘Hoteorarylthidi’ mharetui the gomup —rhaderganyl, ovherd Imaerparyl 1s defined
secondary or tertiary am ne. Pharmaceutically
Qéceptabl e salts include, but are not limted to,
cations based on the alkali and al kaline earth netals

suc HSQ.@U%@, lgm?rloaqyithwi”@?ﬁersﬁgtﬂg‘s%rpwl—si‘%lps@iug heteroaryl, where
subREAREShHToardl HURHE sphvks and the like, as well as

ammoni um quat ernary ammoni um and am ne cati ons,

i ncl.ygi - | i i « -

tot r et R it Bbeholf . P ARSI bty
hetdidresliyrhiartafers to thei gimiphntl-anlsstitatedthicteeddyylia Mhees heterocyclic and

ethyl am ne, and the |ike. O her representative organic
substitiigy heserarsbisg1odeboer @07/ 084154  ami nes useful for

the formati on of base addition salts include

di et Hyteeeyplaloxydr¢fgusdo dyi sipimecterecyravidPagrdnsubstituted

' | and i Der azi |

heRloERRRY RERE o BRLT SR PRt Lt A Eyogysivt and
subiseifusdshdteroegd frase Wdfinet abéwedr ol yze in vivo and incl ude

those that break down in the human body to | eave the

par eglclofk IHTHOMELs tRthS Frdupt-RERMalk @land “substituted cycloalkylthio”
har maceutically active netabolite. Suitable ester

refgisduifts drown uereubstibiedsvstalley]. wirse eydeslkxladd substituted cycloalkyl
Méﬂggg@g§utically acceptabl e aliphatic carboxylic
a

ab

OoVve, . . . .
Ccids, particularly al kanoi c, al kenoic, cycl oal kanoi c

and .al.kanedj oi.c..acids, ,in which each ., alkyl or al ken

o O R Bl o e iy B Rt hicoR esfraliST hen
tesBdQR Bt [cRRBLES LNt AkdayE outEX IR £ oPExBRblek 0l 1aran@$t @6Sned in at

i nclude, but are not limted to, fornmates, acetates,

leagirangicsmapleghereof.
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10 butyrates, acrylates and ethyl succinates. The term
"pharmaceutically acceptabl e prodrug” as used herein
WO 2G08106391D t hose prodrugs of the compounds of PETIES2007/084154
present invention which are, wthin the scope of sound
medi ' d £
ti ssAf,léEehlsse% ff‘ﬂé}%gehfaﬂl% Stergiﬁ o[} %hv\icﬁﬁgéﬁllﬁgal%cép@ab?@%gtgt feﬁ&‘a'i&th‘étﬁ%ntoxw
acitl ox ikaliyg cdrthrmétat sattm of thie Icemgbn:ndseff ponsela (Bndakx@e), (lihk end (11a)-

0 nsurate th a asonab) e .benefit/risk ratio
(Mgt hErS e D Bfrepi“ﬁéﬁ’? sifipd W@éb c fjagl iselatiqpeand pygi et of the
coé?ﬂ)ﬁﬁd@ o PBinSula tl‘? (’@ (Ié’)’hﬁf)earﬁp(?fﬁtb l?il@) oPb Eé?)%ra@élmléﬂﬁjgthe base

of the invention. term "prodrug” re
or godpowndss Wik saitable at;gamllcyor moag:ealﬁcmqné dr loase,\memctlmly

th ti . .
RefiefiroutSeEo R s BT BRI ARTE 0 Op vty < Blplorfipatg,aleinate,
cithyd b§aytaleSbdroatb] RAGen byl ina el BBLPRC) utRaRY Ea@shordte, T.

Hi guch| and V. Stella, Pro-dr ugs as Novel Dellvery 20
cargpharappnatgotligluranase, ewn@pmt@e&rommsipdwy%tfa@sethwlfonate,
glu@]%ééQ%é%gﬁ?c%g@Poﬁggaﬁgﬂgg}l r%gl%et %lhee(r?%]ngég l%aﬁéa% %uﬂlgr&te

hyfecigariod) hfd@dsomilid kdrdiodite,of- hyd‘rbmﬂamesulﬁ@ﬁabplactateedlaleate,
herein_ by reference. As used herein "anticancer

megfyapiudfongle, migete, £orapthnacresulienain Oxgptce A, Deghngls
pellsﬁlfatggf?l%e?lﬁﬂ?@lgnétg Cﬂl&{q{% IJQIXIaY@ q%ﬁon%%%amclﬁlg%n Lﬁﬂga%e tartrate,

agent ce apopf SI'S; nucl eot

thl()@agatﬁ, p—tdbm&zwméﬁ))latepmﬂyapé@iandﬂs Amogth,e bemz WitERpn-containing
dr ugs

gm&@éﬁ%@ ebél??'ﬁ? 1% Wltglﬁtl"qb%%? fscas. ah%{i 1?%@ Wé @fg{h@? cthyl, propyl,

and B FPERSH AP bAInhi QT AP THRIRIEASR a1 ky NRMALL BRE hlrﬁé%%jrlb@l@ih% dibutyl,
conjugated W th anticancer drugs, toxins

ang¢ ddimyhsidfateselong Cbalolhegdetsaluclt %qlﬁwls @umyidnmlstwbar(dest@ryl chlorides,

brq T 850 MEa eI BT e BhyREGE hroffidgso pud others

W agedittosl-dohedle bﬁ&i@ﬁe@mbl‘é@%d&@ dre ﬁ{éréﬂiyfofb%ﬁ@a{t iation (e.g.
all-trans-retinoic acid, etc.); gene therapy reagents;

ant i eMSRs bR&GiAPHat By Mper%g%é@ﬁﬁ%% phbrhideeaRAn Q8dbRble acid

reagents and nucl eotides hor vaccines; inhibitors
addifiomsadisog@ndssiush irmmghnti hecidsd afsdlydrdwhtmmoiusi stlherc agbatds

are well. within the ewo one of. ski in the .
phépfortf peig §hd, sl et is e oeR it P eienic acid.
suddafit Rad aadeNEs add@! BARE 8ddfibn VLM cal bdYrepaiefl Inmzngdurmg the final

substituents with further substituents to thenselv

isofgtion gad pimitieation @f ffmcomp@m@i o Ol’@u’r@eﬂ)e (Ia)>-(Ieh (Hy @hd (Ha) (IIb), or

se aﬁaﬁglg byﬁgactlggég%}ﬂ)éyl e épleﬁleiwftl &3 Ré%lé Béﬁ%rﬁlgh ilssthe hydroxide,

carbohgé bi bllbﬁﬂioﬁt@/ bf gpdtpacomtichil Mepﬁlhle rrneialllﬁfld)ﬁ oit @dh ammonia, or
aryl groups are |limted to -substitut
an af%ﬁpw(péuw4 &emwrsa?wl)t%uwmet é’h@ana&mcaﬂaaﬁ@emblewalts include,

buﬂ Jre ln§t dl“ﬁﬁl&{ t%t QQﬁnE Bgstedtoﬂ%eagﬁyl? rﬁ?élkﬂ 'e‘aﬁﬁ n?ec[aﬁs NAth as sodium,

I nten to T nclude |n'perm33| e su stltu
litlparint potasivpe. oglcmnnmnztgnlesmmb siuintimire dalw anld the Iilkeu as well as

roups or a hydr oxy group al lic.or
mg}%lf <RRte r%}é a u[na,r?)n aB A cat %rl g p%,qtgx not limited to
amPHRrh LA R h PathRInfin A6 8B Am KRAN, i thNEm K dihRehylamine,

artisan.
trimethylamine, tricthylamine, ethylamine, and the like. Other representative organic
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Conpounds of this invention may exhibit

stereoi somerismby virtue of the presence of one or
wWOoros/oeyametri ¢ or chiral centers in the conpRCrUS2007/084154

The present invention contenplates the various

r I t he
am?%%gﬁhgﬁ% ?rﬂ%bdi@ nc{ﬁbgg (ﬁd‘itl‘bg‘n] s%fig HCF@Q e{tﬁn;:lgmﬁf‘e
cthiyldnadiafidebythamdhmohesditthensbmireopiponeins ahthéreddde. unl ess

the stereochem stry of a particular stereocenter is
I ndiagatseth@tinetheitaen “gharhaicnti@flytddecptabdipdin dsfefto thiers which
I nvention corrprl se asymmetrically substituted carbon

hydrobieg in Bl And Hsipdadhase &t byeak dpwniin thedmmaarody tateansthe parent
corﬁg@unrdeﬁ HM theféo% Il)? ago‘ﬁgifﬁ‘? @ﬁit?ca‘ﬂ atcp\ee ﬁl@t\éﬁgﬁté Ogultable ?ster groups
i sing stereoi soners at a part
modmgenfmtekampllej tjaoﬁudmtvedl ﬂbaﬂplmanbmutlaﬂlyaacoeptaiﬂe ah}shang lcerboxylic
aICIater eoi Soer . result cem C xtures, m

Xt ur
§ Dgtgy aélﬁ’éélf?é‘Phc 31k§1?%@|0@01@ﬁ Arq16 ARg alkaedigip peids in which cach
alkZl ngallﬁergr'l AN &Y SQVRL e&jsl}; RE dopAReUIS 6Qfarﬂolﬂ%tdrﬁ‘§" %ﬁr&@ntatlve
[uded in thée present invention. The terns
exammles Gfpamcnﬂargfmem unohude it asedt heited m, fametesascetheds, p@@lonates,
PAC 1974 " RE NDATI ONS FOR SECTI ON E,
Rféﬁ(# BT RPN ST Pure Appl. Chem

45 1 A1976. Desired enan s,.,can b
obt 41 ﬁ&‘amb)p%e%wavﬂ HeHEBIg! Rrgﬁsugo %arql%refers to those
@%@c&gﬂ&iﬁhs §fttﬁ5 %&&tmeﬁflb@%ﬁﬁyﬂe WRHRRHR J4E)Hd ?f sound
kno in the art y be obtained fromm xtures
metdivel J&ldglmemtosmtabletfyr u@sp aoatactngith the tdess o€ bureaminiddoreer animals

usi n known. t.echni gues. 24 WD 2008/ 063912
iR A P B L O R R GG PBRoo, RIS AGBAE TR Taggte with a
reaB8bifu®| EHeR LRI/ is ka8 BING I btV S BIcirS Men§RIAINB! 45 ve@ as the zwitterionic
i somers include the cis and trans forns of corrpounds
forgfs, Wh@remnvselrit:; orihhewrnprynds REthy linvention| Pleerﬂg@rre ptodrug refers to

cofRofih- & gRR PRl S €% SSRGS B3t Sihmsrad ah
phziﬁﬁﬁb@t[tﬁéllfz b]@fv%Qﬁeta&li@: ofGaspbsiRdohEp; afbﬁb}teﬁ?ﬁ(})la' B¢ hydrolysis in
onmpounds of .this invention can be prepare
blwéa& fijousyian iapPeidsd & i Miguchhand V. &tﬁlaugﬁ%@uﬁw Novel Delivery
Syb@hboMIng GeRENEL STRLARAS AL QGR AHEESrd B NIER R, cd.
ofherw se I'n |ca ted e starti'ng naterials are
Biaovareiblei @drtiyrs aw Birb @Dk« ga nimeedan Hhranmmumcal Rasaidtionland
will he a reC| d that where typical referred
%ﬁ@@@?@%& i t‘?%ﬁg??vﬂlw@ are PSREOTHH l%f‘éﬁ‘ﬁé’ﬁ’é? FR8S- 10
tinmes, nole ratios of react ants, solvents, pressures)
are A@u&@hherémh BRLIGIAERI AgENLS owduagplarf@r thgreameabobengers efers to

agé‘fﬁli ﬁﬁ?‘m@l‘ﬁgg V%ﬁ,e e@(‘éﬁl?le 0 @e‘r% E}}%@‘ﬁ} ltlgéllaﬁ‘bgfq% h?lg/ﬁucleotldes

Icu eir fea S or

(e. glsﬁblozymﬁs) spul;lpept@ded |(& Eooszynan); deugiebietagidae chitytisnelkaloids;
led in the art by .routine optimzation
gl

8 3FHY anfygor |a8‘iﬁ'§PP§/5 a%tgnwmhtﬁse hgrppficRlatinging pRyapeunds;
mo%%bl'ohﬁdanflﬂoélgkeccﬁfd tAQMME ML dRY, r%ettssszng rb&d/oﬁacg&%ﬁaes

MRy be necessary’ o prevent certal i functional groups
bldl(l’glml uesgensgonejiiens degi inedferans aod irderbcukBui ¢taby agoptive

gl‘%llpg ggeg% %grna{opmetlg [g{ro%ﬁ faclf.lor}gt allg%IQtasllthaq rn?(ﬁlgg tu%‘?or cell

differentlatlon (e.g. all-trans-retinoic acid, etc.); gene therapy reagents; antisense therapy
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conditions for protecting and deprotecting particul ar
functional groups are well known in the art. For

W@@A063912 nuner ous protecti ng groups are descrpP@BUS1007/084154
T. W Geene and P. G M Wits, Protecting Goups in

. i Editi o '

redg S B R TGS i ima RO AN b AT ot M iGtenc i nd B e

Nuhteeowsanipoapess afe wdil withinvknpurerewiaone @fitlllnn deearor
nore chiral centers. Accordingly, if desired, such

conpdy oflderetasd at Prapabatured gr&pk dtftkddbopelpdlymers arrived at by
st er eoi soners,_ i as i ndividual enantioners or

defining ﬁ@ﬁét}ﬁéﬁséyit%ﬁl?thér S8Rt EntbematlyescRBotintendadgr inclusion
/bl A S0 0 SRR AR SRSLAER LA GBL 06 i

serith keisssitudiohe o i ubetitutedi ac At gecupsRuirletwst @haaciubgiteted alybgroups are
. enriched m xtures) may be prepared usjng, for
hngs@%r%gstabt@ﬁ 691?1<§Pbéfetelre\¢él%l5)-év SHECh#Yerial s or

st ereosel ective reagents well-known in the art.

Al t Simidarhy &1y undeayesd bahihg ebevesdednitions arecusripieied te ielude
im i SARELIA B oMl (e, SHBID! S Bl Hia PHHRS, eroups or
hydiioke gra@p a¥iha26 68kAERU 2 cREBIISABAMLDB4 | 58uchlimpomeissible

enbodi nent, provided is a thod for preparing a
subsgrpicnmatiens E@rvm}ﬂawm to t%"@?@ed?@rﬁ%anm? R N-RL R

,NN-R4A R3 This nmethod conprises: 5 a) reacting a

conpompgueds gEdhigimention mpy gkkikit steeemsoanaigmdty Ferepf e presence

o A HBRSmEH  CA B3 BoL ARAIH o
comtteiplaed thncarfdGs sieredisonicrOg@mipneteibticof Degtionbo fHh&sbmpounds
o e g VT M S bbbt R e
stefREMR s BPL PR cQhr FOBMNRer(VinkicaR8 otNaNEl EchaiR JFnel O
NHPG“?IV??; C;J reacting a conpoung{ of Formula (VI) with
corRpe(ids b tHeanvandion compuswasgmntedreallly substituted carbon atoms. Such
asymmetrically substituted carbon atoms can result in the compounds of the invention
comprising mixtures of stercoisomers at a particular asymmetrically substituted carbon
atom or a single stercoisomer. As a result, racemic mixtures, mixtures of diastercomers,
single enantiomer, as well as single diastereomers of the compounds of the invention are
included in the present invention. The terms “S” and “R” configuration, as used herein, are
as defined by the IUPAC 1974 “RECOMMENDATIONS FOR SECTION E, FUNDAMENTAL
STEREOCHEMISTRY,” Pure Appl. Chem. 45:13-30, 1976. Desired enantiomers can be
obtained by chiral synthesis from commercially available chiral starting materials by

methods well known in the art, or may be obtained from mixtures of the enantiomers by

separating the desired enantiomer by using known techniques.
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(Mla) or (VIIb), where R7 is previously defined and

X7 is a leaving group R7 R7 N,NNe NON R6~N RLIR2 R6- _
WO 2R$BZBINHPG (VIIa) NHPG (VIIb); d) exposing aPCOOR290TIOR4154

of Forrmula (Vila) or (VIlb) to deprotection conditions

? COPPPETRAE GOTB08) BEas 130 B RSt shifidh gy Blometica

isotekHriciNde MeNis &6l AMR-RiRGof-coRpibi2dy oflthd iil)veﬂMHRl HaVirg ddjenyl or

e cti.n ound of Fornula (VII] Vilih) .
Sy RO o dBF P B TGO SAIPEFORS ilhidishpomasids! isomers
an&'ﬁ%%mbﬁ@fé%ﬂ‘fﬁxﬁﬂés“&ﬁ&ﬂe@ﬁ conditions wherein R4 is

previously defined and R4aCH2- is R4 and X4 is a

| eaving group to forma conpound of Fornmula (l1Xa) 5

or (I1Xb) R7 R7 N-& NONompeund PrepaimpioRs | R1IR2 HN
HN R4 (1 Xa) ' R4 (I Xb); f) reacting a conpound of

For bk aoipoaids of this Mvpntvint dan RE-pxPatedderm candply iamglable starting

ma; erl[agsalasﬂr}% %a\fgf%m?g g?éR%r‘r%s ey o lac}/cegl?rfel's_- o ﬁ{??ndtb?rwme indicated,
thoietifg thatcBialN Ay coanefch@Javaﬁﬁﬂe )tndr Well khbvkn in the art. Tt will be

appreciated that where typical or preferred process conditions (i.e., reaction temperatures,
times, mole ratios of reactants, solvents, pressures) are given, other process conditions can
also be used unless otherwise stated. Optimum reaction conditions may vary with the
particular reactants or solvent used, but such conditions can be determined by one skilled in

the art by routine optimization procedures.

Additionally, as will be apparent to those skilled in the art, conventional protecting
groups may be necessary to prevent certain functional groups from undergoing undesired
reactions. Suitable protecting groups for various functional groups as well as suitable
conditions for protecting and deprotecting particular functional groups are well known in
the art. For example, numerous protecting groups are described in T. W. Greene and
P. G. M. Wuts, Protecting Groups in Organic Synthesis, Second Edition, Wiley, New York,

1991, and references cited therein.

Furthermore, the compounds of this invention may contain one or more chiral
centers. Accordingly, if desired, such compounds can be prepared or isolated as pure
stereoisomers, i.e., as individual enantiomers or diastereomers, or as stereoisomer-enriched
mixtures. All such stereoisomers (and enriched mixtures) are included within the scope of
this invention, unless otherwise indicated. Pure stereoisomers (or enriched mixtures) may
be prepared using, for example, optically active starting materials or stereoselective
reagents well-known in the art. Alternatively, racemic mixtures of such compounds can be
separated using, for example, chiral column chromatography, chiral resolving agents, and

the like.
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,NR4 10 R3 g) optionally converting a conpound of
Formula (I Xa) or (IXb) to a conpound of Fornmula (Xa)

WoeroogHE31mhere Wi s -C(Y) X3 where X3 is a | eaRENYGS2007/084154
group and Y is =0 or =S, and reacting the conmpound

ror SR 7o R PR A BNt SRR ot

whie Xhis RIR2 R6~N R2 15 WN R4 (Xa) W, N ~R4 (Xb); and
h) optionally converting a conpound of Formula (1)
where X is Nto an ester, t odrug, or a
phar maceutical |l y accept ablr@_ -gal t_thereof. 27 WO
2008/ 063912 PCT/ US2007/ 08 I one embodi ment, the
conpound of Formula (IR ed by reacting
nitrile (XI) where R6 is previol , defined with a
sul fide and an organic base t®formthioanmide (X 1).

NS NHNH2 6~ -' 6~ R6 RNH2 RNH (XI) (XI1) (I11) 5
Sui tI‘?lblnG{ ﬁoéfl deﬁ,S i.hclude (NH4)2S and suitabl e am nes
i nclu ef%yli) dirne and/ or pyridi ne. Thi oam de

(X1 t hen reacte WO equ ent

5 hydﬁi&@eﬁ@s ot B Byl L afith A SEmeting 48 o @?fye? under

ac;(l!ltidn) con@lioBX AMRkA aQlonffdusd B P&ERSa INBLErER 1’2, and R® are
-di fluorobenzonitrile is shown in Step A of Exanple

prelflously defioedhend Rahoe nivtogen progectidedraup a et hod f or
preparing a conpound of Formula 10 (V) W reacting
(rrr) wth (1V) under acylation condrtiaomg, s HCH RL

RMNH RL NHNH2 O R2 NH? FBZRGNH(III (1V)
NHPG (V) NBeh conditio ingkude conveer—i 2 to a
mi xed anHydri de such 85 by reaction or

R SNH (110) NHPG (1v) NHPG (v);

b) heating a compound of Formula (V) to form a compound of Formula (VI)

N~
NH
RG / 1
~ R
10 NHPG (VI);

¢) reacting a compound of Formula (VI) with R’-X to form a compound of Formula
(VIIa) or (VIIb), where R’ is previously defined and X’ is a leaving group
R7
\

N~
R J\f R
N

NHPG  (VIla) NHPG (VIIb);

d) exposing a compound of Formula (VIIa) or (VIIb) to deprotection conditions to

15 remove the protecting group PG to form (VIlIa) or (VIIIb)
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(I'V) with an al kyl chl orof omat e such as
et hyl chl oroformate and treating the resulting
wa@pivgdeiote with hyrazide (111) to form (V). | nPGDIE2007/084154
aspects, the am ne protecting group is 15
t - but oxycarbonyl oxy (Boc). An exapple of this process
for form ng ( whaere R6 is 2, 5- fluorobenzonltrlle
PG i s Boc, _q< SN - butyl and R%_éb\mydrogen i s shown

in Step B Bf npRe 1. In onB oti nBht, provided is
a nethod for pNepaw a conpound Y la (VI) by
heating (V) in a s bvent havi ng a boi | Np'g poi nt of

greater than 100 C"Séch(éBlaxyl ene. R (HIDN R R2
20 NHPG (VI) Typically, (V) is heat ed in xyl enes to
abo g} reh &g aactdnla)ulaé afi FGitnaulk (VTR ot SVHHf)'[w'1'(11)/1&31)((‘l ander coupling

nove the | Q boj I'i ng wat er side-product WD
co @@S%@@%R Péﬁ%%b%@awmww gwswhﬁ@mR is previously
dei@ﬁéﬁva'nqqg%ﬁ 45 @5&95&4 fsodrleWﬁé) %lrolug RN of Formula (IXa)
For mul a V%a) or und of Forrrula( Vi)
or (IXby eact ed with R7 X7 V\,here R7 is previously defined
and X7 is a leaving group. In sone.aspects, R7 is
benzyl. In other a cts, X7 is aR\haI ogen. In still
ot her aspects FW\ is benzyl br omiMey The reaction
can be car rFit6 out R'under al k)ﬂtﬁa«(\od coudi ti ons. Such
condi ti ons mclNrd‘g\,ézlé of a pol ar Rsuch as
di met hyl f ormam de and a base such as CspCG3. The

reaction may | ead H mxture of (Vi an ?I ]g VI | b)
and each may be i soI at ec( X#¥di vi dual | y by
chromat ography at this stage or at a | atgr_stage when

th e@ere@%%@ma@oa%%ﬁﬂm%@xa% ois¢LXb} Wﬁb RyaX eidsr couphpg

co&ﬁﬁ‘@ﬁ ei%m ?ﬁ%JeQ{oﬁ% g?gn&%"dr\&j )y l%él%hgp }%rb J%anound

ofmulmwhaea(ﬁgﬁm | R 10 NHPG (VI | a) NHPG (M 1Db). In

one enbodi ment provided is i ntermedi ate conmpound of
Formula (M l1la) or (VII1Db)R vvhere Rl, R2, R6, and RY
are as defined for Formul NN |R7 N , R7 NN

R6~N~ RIR R6_- RI1R2
N\R4

9

g) optionally converting a compound of Formula (IXa) or (IXb) to a compound of
Formula (Xa) or (Xb) where W is -C(Y)-X® where X° is a leaving group and Y is =O or =S,
and reacting the compound where W is -C(Y)-X® with HNR®*R® to form a compound of
Formula (I) where R? is -C(Y)NR*R’

R7
\
/N\ / N\N
6, 6,
" _< J\f ) _<\N/|K(E1R2
~N N
WTRY (xa) W™ R (Xb); and

h) optionally converting a compound of Formula (I) where X is N to an ester,

prodrug, or a pharmaceutically acceptable salt thereof.
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NH2 (Villa) NH2 (VII1b). In another enbodi nent,

provided is a nmethod of preparing an internediate 15
we@oargpoeas2 of Fornula (Villa) or (VIIIb) by expPGI/Hngoar/o84154

conpound of Forrmula (VIla) or (VIIb) to deprotection

con n

or o?ﬂe{):lltlelo%gbogdrlﬁeﬁ ﬁle%%fr?lz)?@r%l\l/&egcﬁ )brglg’)l(dp(gﬂﬁﬁgjr%ﬂgpegicby dreactlng nitrile
(XDovidird R%mq)rsuomsly defated ettt a wilfitie 4nd 4nl argarnabdadeito f@awi thioamide

@g exanple of this deprotection is shown in Step F of
X anple 1. 29 WD 2008/ 063912 PCT/ US2007/ 084154 In

anot her enbodi nent, provided is a nethod for preparing

an internediate npound off Forrmula (IX Néte (1 Xb):

R7 R7 NON' N RIFZ HN R Xa) HN R4

(I Xb). A conpound of Forﬂﬁ a NVPIIa) off (VNﬁlb) IS

reacted with R4-B4) where X4Xils a 5 | eavi(iy group such

as a hal ogen atom or w th R4aCHO under reductive
SufHH1 8BS in&IRAd NS aM&Hi IR aRfin&NAcIRAkBH RIS lamine and/or pyridine.

previously defined 'to forma conpound of Fornula (I Xa)
Thman(lcﬂe)@H) isthenabioted wifly oné toetwardquivaleots of dydiazinems a polar solvent

| t f t gi VI
sud 1 ] G T RSBl SR rigf RRORRE for mat 1 on
2,5t @hluenyBen AyitriRddsidvanindteRArT B GG ROENt. I N some

aspects the acid is an organic acid such as 10

campi Rk fetHoRindGH frdide i6h ARERd BEHEpSt Esmpfliof Formula

acid, and the reducing agent is a borohydride such as
(Viby @@emrtg((ﬁﬁbwcthﬂﬁf)l whder daylagivotcheditiembodi ment, provi ded

is a nmethod for preparing a conpound of Fornula (1)

where Xis NR7 NN RL R6& )fR2 N I-R4 15 by
reacting a conmpound of bpynul a (IXa) 5@9 under

sui tabl e ling condi t]i oRS with wh r n R3 is
previ ousl fi ned ang 3 a IeaV|ng as a
hal ogeng In some as §§ -X3 is an ac allde
and thé redtti@lis prefo (V) he pr esenc

organi ¢ base such as triethyl am ne. ' '
Such conditions include converting (IV) to a mixed anhydride such as by reaction or

(IV) with an alkylchlorofomate such as ethylchloroformate and treating the resulting
anhydride with hyrazide (III) to form (V). In some aspects, the amine protecting group is
t-butoxycarbonyloxy (Boc). An example of this process for forming (V) where R® is
2,5-difluorobenzonitrile, PG is Boc, R'is t-butyl, and R%is hydrogen is shown in Step B of
Example 1.

In one embodiment provided is a method for preparing a compound of Formula (V1)

by heating (V) in a solvent having a boiling point of greater than 100 °C such as xylene.

NHPG (V1)

Typically, (V) is heated in xylenes to about 150°C and a Dean Stark trap is

employed to remove the lower boiling water side-product.
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Conpounds of Formula (1) where X is N rmay optionally
be prepared by converting 20 a conpound of Formnula
W@ podapoon2 (1 Xb) to a conpound of Fornul a (Xa) BCT/X8)P7/084154
where Wis -C(Y)-X3 where X3 is a |eaving group and Y
'S 0
reagr?% el dlIIHEIIltb ggfeéﬁgpétl gl’e I%P)rf]&) 9§ar{ﬂ|g>§b%8b pou V\Bd of Fwnula
(Vlis) GIQ(\/(D)b-) CIA confy®uné sfiFbrinngda B00) V&Beﬁﬁ%ﬂwﬁlﬁ&‘dl}ﬁ where R’ is previously

U 84154 internediate i en reacted with
degﬁlﬁ‘t‘#‘? aégg% TS IR Hid SBF’@&IZ‘S]&Q:?ﬁspguhggb ngP CH AP, X'isa
hal\é{g@l{ elngﬁll'o%her %19)3@%7@7 1s%%nz3ﬁq)rch'fnde h‘lhyreagﬁor{\!?anme%med out

4 WR (Xa) R (Xb). Additional
undmdilkf}alaimnl conéltlbms Sxel) cmni@hqnxm)clu@ 1fso |0lﬁ1a polp selmets so¢h as

i JPuFRme ;s s g Ell T et REFTRATTo & it of

(Vhet 81dqei ) aad kydh m%l&glsma{eh RGP BNEhrbMageapBl; at this stage or
skill in the art exanpl e of such nodifications is

at & lagatage he drep¢ eorBpounds areemideyasias stirienmatepploy Adegxample of
the V@nﬁ‘an ! @%&gﬁn&(ﬁ@%ﬁéﬁnﬁ Eﬁan&P@dsh%n E&é@'ﬁ@%@le 1

R6, and R7 are previously 10 defined and PGis a
ni trogen prot ectin 7group Schem5\1 ORL RL 2
R6000H2R5 H2NH2 HO R2 - N\ R R6 R2 NHPG
NHPG R5 NHR (X V)R(XV) (XVI)RG-R'<\R RRTR7 NNN 1 N-N
RL NN 1 NN RN @Rg\kkﬂzRRz%Rz
R5 NHPG + R5 NHPG NH2 + R5 NH2 (XVI lja) (XVIIDb)
(XVI1la) (XVIIlb) N)xkﬂGd(may) i s conveMNES (WVIPXV)
where LG is a suitable | eaving group such as halo or
i m' Gaand ﬁnbdd‘hﬁeﬂltqirb‘ﬁﬂecbfs anhhtehnaﬁ:ne bemps@idlasfddrmblar(Viila) or
nple ﬁ%re@ctlog th a 15 coupling

(VHEa Rs ang@Fﬁﬁscﬂeﬁﬁ%@ﬁP@nufﬁr@at ment of
ketone R6000H2R5 with an ,
R7 R\
/N\ / 6_<N\N
RS R 1
_< /K{/ \N/lk(ERz
NHz  (vIIIa) NHz  (vIIIb).

In another embodiment, provided is a method of preparing an intermediate
compound of Formula (VIIla) or (VIIIb) by exposing a compound of Formula (VIla) or
(VIIb) to deprotection conditions. In one aspect when PG is Boc, the protecting group is
removed by exposure to acidic conditions such treatement with trifluoroacetic acid. An

example of this deprotection is shown in Step F of Example 1.
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organi c base such as lithium hexanet hydi silazide to
formthe corresponding enolate followed by reaction

WaOwRak/063¥) gi ves the beta-keto conpound (XVI) .PQOOROTIER4154
(XVI) is then treated with azide R/NH2ZNH2 to form

pyr )

F o B Bl U A A Rl bR Y an kMl
compburmlgffrFoaholm(IXa)Zﬁ (Ifipubstituted, followed by

al kylation with a suitable R7 conpound to form (XVlI)

and 31 WD 2008/ 063912 PCT/ U82007/F€784154 (XVI'1b) as
descri bed aboveNforR7t he synt hesi s corrpounds (VIla)

and (VIIDb) T?pr tection of ( nd (XVIIb) gi ves
t he corresp% a ,Qgs (XVI1 jllb)
I nternedi ate c 0 s (XVIlla) a I'b) may be

futher functionaliggd according to th,fmprocedures

descri bed above and TRf t aexanpl es for pds of 5

Formula (VIlla) or (MIlb). In one enbodl msnt

prow ﬁFFﬂ%éﬁl?ﬁ‘?Qt fl(““khx

(XVII%g%dgng% b 1ﬁ g@ Vﬁto g@ fﬂ? %c@(ﬁwﬁﬁ o aw where isa
leagimg gasupdefch agd hﬁbgeﬂ:a:nm,l baw(th){ CFHO uNdc’ER?recﬂhethe hhmﬁﬁloh/

Cogﬁm%ewﬁ?eéﬁﬁl&-aﬂéﬁf aﬁ% pg'%?.z %émegj ci‘ %, %ﬁiﬁﬁlﬁ?wla (IXa)

or @xb e@uﬁ@tﬂ@ r&fucﬁv@-ﬁnfﬁ@ﬁ&?éﬁﬂdhtﬂfns E&‘lﬁﬂé‘ tBeafrhént of a solution
Ia-(I or (lIla)-(ll1b) conprising reacting an

cora@mdlga(d’dlla) fmﬁi &@Hb) wish atwpek goidpo @ffdctmttﬁ: farrbfatm foowed by
ad 1ﬁ% Ellq ?eﬁiflgﬁléesgﬁgg%no?%e gs%ﬁ%t? Ségaw}fcf e%lmc Facid such has,
carﬁﬁhr@sﬂﬁiﬁﬁtowiwoﬂzf mlfe@&lfﬁuidasu(:lh ks ac(eha)im(ﬂ &d thé lrdd)wmg fagent is a
(11a)-(11b) conprisin a) reactlngafree base of a
bogobpaimuches Fecaararohydridea) - (| e), (1), or
(Ita)-(lI'b) 15 with an acid to give an acid addition
sal in ampthdy)embodirent.i mgvideds latmethod fas prgpating a gpmpound e fdFormula
I lLa)-(le), (Il), or (lla)-(Ilb) to another salt
(I)Sﬁ\fﬁegle%é ound of Formula (1), (la)-(le), (Il), or
(fra)-(l1b). D. Pharmaceuti c;;ll For nul ati ons Wen
enpl oyed as pharmaceuti cal s} the conmpounds of the

subj ect invention are 20 u | | yR1adm nistered in the
form of pharmaceuti cal 'E% These
conpositions can be admniNterdd by a variety of

routes including oral, parenter EN\Rﬁtransder mal ,
topical, rectal, and intranaddl . These conpounds are

effective, for exan‘pl e, as both injectable and oral
by reacting a compound of Formula'(IXa) or (IXb) under suitable coupling conditions with

R*-X? wherein R? is previously defined and Xisa leaving group such as a halogen atom.
In some aspects R*-X° is an acyl halide and the reaction is preformed in the presence of an

organic base such as triethylamine.

Compounds of Formula (I) where X is N may optionally be prepared by converting
a compound of Formula (IXa) or (IXb) to a compound of Formula (Xa) or (Xb) where W is
-C(Y)-X? where X* is a leaving group and Y is =O or =S. In one example, (IXa) or (IXb) is
reacted with triphosgene to form (Xa) or (Xb) where W is -C(O)-Cl. The resulting

30



conpositions. Such conpositions are prepared in a

manner well known in the pharnaceutical art and
W@opne®e2 at | east one active conpound. 25 ThiBCT/US2007/084154

invention also includes pharnmaceutical conpositions

Vg9 r

e T B B oy oF b
wha&s[bmsaCQ(Q{)NR?Rgv\D 2008/ 063912 PCT/ US2007/ 084154 with

pharmaceutically acceptable carriers. In making the

conpositions of this invention, tRe active ingredient

is usually n1xe MARh an exci pi ent, Ndlluted by an

exci pi ent of, &_Qc sed within syghsa arrjer which can

be in the fo Rapsul e, sache S apRL20r ot her

contai ner. The exc

I ent enpl oyed ws tYpically an
exci pient suitable for admnistration tQ human 5
subj ects or otheﬂNnanﬁﬁl§QQV%en t he @NcibR@n@m@erves
as a diluent, it can be a solid, sem- solid,
i q%dﬁlt{mﬁlerh Gikicatits ¢4 ()@'«g and R oS ith %Bl%poﬁ?%fs o 8fe FYrmula (1)
medi um f or t e active redien
whemnWosidtR ‘goim togaihdyeo fornt hbetémr:ynloeﬂkyla:b |selnm;1¢utpd hdterocycloalkyl

rinB QU Bk petr e SR Rr o SREM bR, PArEERYs Gisulh Hificafians is shown

in ERfm@cs0l i d or in a I|qU|d medi um), ointnents
containing, for exanple, up to 10% by weight of the
act ipy & HFRAHim e, pﬁ‘@vﬁe@ﬁ% Iﬁﬁcpgd ﬁﬁlp aﬂng QQﬁﬁﬁhgﬁld of Formula
suppositories, sterile injectable solfution
(I) stherd Xeés CRAeksiped ipGatiens |, WherpRepRt, iRﬁgRa ahdRAategtrexdoysly
necessary to.ml| the active conpound to
el e TSRS PO PED Cl e o 26 pri oF 1o
conmbining with the other |Q%@ed|ents If the active
conpound is substantially Bedole, it ordinarily is
ﬁlk&Gd to a partléle size of less 15 than 200 nesh. |If

thg a¢tive conpou d?|§ suipsoartiral |y t ey ,solubIeR7NHzNH2

it REi cte siLgé TR normar Ty adj usds
provigesa substantinddg uniformdistribgki
oy mul ation, eyqgy, about 40 nesh. Sogg/exanples of
SU|tabIe exci pi ents include | actose extrose

sucrose, sorbitol, mannitol, starches, ngumacama}27

a C n1phosphd? al gi nates, tragac th gel atin,
c*unﬂ 20 S|I|"'3§I \ ,RmcrocrystalllaW Neﬁfugose N- w R' ,
pyrrq@ &1 1 ul ose, sR@?ﬁFg\iager, $§f§?)\+/R
and Mehﬂﬁb gel I ul serq$ng formul ati onsgcanNy, + RS NH,

addltlonally i ncl ude: Iubrlcat|ng agents such as tal c,
@®ggesi um st ear gtvetp) and mineral oil; wewitiang agents; (XVilib)
emul si fying and suspendi ng agents; preserving agents
suc Qxc?c{sg)fﬁ/t) hy (IJOIlVglqu f émlme% P&is Q%Hl%a%% f\e%%ing group such as halo
sweet eni ng “agent s; l'avoring agents. e
or ooikpage, tthohgeodf wtheh canvienreareds dor dxentphy, by Iradcadn sf)()élsf ) with a
provi de 2 qui ust ai ned_or del ayed re
Co‘fﬂ%élgéﬁac%e(}feswcﬁ gt &4 %‘Htlgl q%\dﬁ’feﬁﬁg‘inrtﬁ %}Hn?% ‘?‘ﬁéHZ with an

orddld 1aBE such¥as ﬁ%hﬁﬂe?&n@tﬁ%i@i%[@esto oMbl cBrbfRndink endiBR
gquantity of active conponent, that is the conmpound

follyedrigi martioo wltie()@mglwthe betedato a@mpoiund {X¥1). Compound (XVI) is

armgceyti cal n_and un a .
the@ﬁ@ﬁ%ﬁ@ﬁh%ﬁ%&% :,form pyrazo eé X{;ﬁ)sargﬁ ()?\91'15')" Alternatively,
(XVI) is treated with hydrazine to form the pyrazoles where the nitrogen atom is

unsubstituted, followed by alkylation with a suitable R’ compound to form (XVII) and
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adj usted w dely dependi ng upon the particul ar
application, the potency of the particular 30 conpound
wW@rwsves®1zlesi red concentration. 33 WO 2008/ 063BARUS2007/084154
PCT/ US2007/ 084154 The conpositions are preferably
' ' . for
QBT A Elond Bl ARG P Pn BB (VPREAE (1o
Depratartiabofit X Y08) agl COCIt@siiaesahd yorraponding mines aX0G1Ha)30d

of the active ingredient. Th "unit. dosage. .
X Hie jlnﬁew%ﬁ%tefsmpﬁwxf%i(%éfﬁﬁ@ adﬁds(%‘}éf'é%ﬁvgg rufi Rfionaiized
acPdiHR ] Bk ér&%éﬁ’t@? SeAbedABRB 284 R GE te§arﬁ%‘lgs R{r%@ﬁlpounds of
manmal s, each unit containing a predeterm ned

Foyuan{(Vilje)of (dbtt)ve material cal cul ated to produce the
desired therapeutic effect, in association with a
sui Trabhecmbalimecte pitoiv il iexcinpirendiate dérgoandbf Forntuhe(XVIlila) and

ound of thessupject,inventjion abgve is enployed at

KXY THGPEETe RieR abodt a@fﬁ%@gﬁﬁﬁ@ REowplg HE

phar maceuti cal conposition, nore greferably no nore

t han about 15 meh%ht percent, with the bal ance being

phar maceuti calNy 4Mmert carrier(s).N The active

conmpound g fectide over a we dq age range and is

generally adi %2d in a phar Rally or

t her apeuti cal sy effective annuntT@It Il be

under st ood, weveNH: t hatyfihe anmount d¥Ht hexgqpeund

actual Iy adm ni stered aﬂll EE det er m ned gy a P

physi ci ' [ 10f - t | ces,

et e cpbobicnts OYAB] il 6 R BBlpafip 8 AE RS
compoiiiefFondulai (DN (Ibe(1ag (1), eatled-(1bh eoraprisenrdactitigeanodcidl &ddition

adm ni stration, the actual conpound adninistered, the
salpefethe Gampennd withia pasgie fue e cofespondige vicg base: pat i ent

the severity of the patient's s qgtons, and the |ike.

| n {mapcdis eibedimecant.frapvidedista mefhod for parpgrEng agalt ebheeppound of

' ot : tical
ol TETEL ! TR BRIl oD
PPk DR R O tiRarth SnPSmei st BRUEELLY uny. or rar-aimy)

witlindc @ngvd @i Mdhdbidor2@lteencent ration, that is, an

amount, or bl ood-1evel of active coqﬁonent in the
mamilconygities ¢ sdlhef a osepovaa of Femulyp(l)) (Ipdle), (1), or (1la)-(1Ib) to

o RS AREE bSO U TRER D, BRERRE b osBBAINY i ve

conponent (i.e., an effective dosage) will be in the
range of about OD1 t oPhRixandcehfital Forimlpiaiser abl y about
1.0 to about 50 ngy/kg of body weight/day. 25 For

preparin olid c ositions _such as tahlets, .the :

o PRt PRGOS, 16 ComPRRMNGT P Sibiccl frvention are
ustRiNGOREAEIQ3h (HRBHR b??ﬁarﬁﬁcé&lfcm @n§fkit@dns. These compositions can

préformul ati on conposition containing a honobgeneous

be pilministercd by a veu atyou mebtef inthdingrosaleprarenterab ritansgermyly éapical, rectal,

o] AL e AT T A SRR 35y & e o

coﬁlﬁosﬂﬂicﬁﬁe ISaell ceMpaitiorls AFOMGPAEY it DM afTRQSI ko if@hd hat
the conposition may be readily 30 subdivided into
phagaseuticaledrf and gopeprisiat lcay oagactsraospoyeh as tabl et s,
pills and capsules. This
This invention also includes pharmaceutical compositions which contain, as the

active ingredient, one or more of the compounds of the subject invention above associated
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solid prefornmulation is then subdivided into unit
dosage forns of the type descri bed above 34 WO
wWQe®8NeBD12 PCT/ US2007/ 084154 cont ai ni ng fr oPGT/U82007/084154
exanple, 0.1 to about 500 ng of the active ingredient
f | i . .
Wlt‘ﬂ ehtsdgﬁetlogl{lﬁ%zl taiC% ﬁ'f%@@édbe 3 oat I gkﬁ? tl?ét f}ben%asgiglng 5t @lis 1&10&1t10n,
the(mnpe)urgd@tdent umspaldwnnte:damdo&a@e:qﬁlmtndiaﬁéd)byj amgxdifent or enclosed

dvant age of pr. For exanple, the 5 :
Pt AGPIT T I“ﬁ‘ % q?estjéﬂﬁﬁ ?ﬁ?@Pi(ed g‘f%@fep%ma oppther container.
The @J{ﬁﬁle & &ﬂg%”@ﬂ antelil%pkéi‘& Elﬁfabfé%f‘ Sdminfhtrbl6n {PkFhan
of an envel ope over the forner. two conponents can
sutbe:tsepahatm@tnmylsaﬁ’\’ hamthe ﬁx@pﬂeay@rvewlas edilgentvigsan le a solid, semi-

i si.nt 0 e stonmc

soliy it P GBI T S a8 VTRt ARG O et Geidhe it neredient
Thti§) ﬂk@ccﬂ@o@mﬂs tdh BEQRS BrmAdMAIEEI MY rowdBlsElok@gSs, Gadhets,

be used for such enteric layers or coatings, such '
caghgtseflixifss susnersiadis reynelsinnnise tlgms, @Ympsa lagipsel €aseciodid oara liquid
me%‘#)lugl%‘?‘m&{t% Q(?Iltylﬂﬁ g for l%xérgﬁla %pe | 3)%? &%E afthg cariave compound,
soft behatd fg@raris cap’SulMSJ @ppbddieriogekilcapgeadld ottonefantdRerile

present invention may be incorporated for

Pw&@ﬁ?¢ﬁ%ﬂ@%ﬁl on orally or by injection include aqueous

solutions, suitably flavored syrups, agueous or oi

sus ben@paﬁig a fomarufatian.of edy émb‘@sms tqmmlhtl@dlpb%cqmposmd to
proal(lil)%egtrl%g ?plg?P&ﬁg Pal%c e'sl Ceoptr}og ts goenqbnol Wil ti]? :T%e? énggenddents. If the

act&emohquun@ﬁmhﬁﬁ@ﬁwllblﬁﬂdom&é] Ilthr&ﬁlaHQQWﬁBckd foangarfi€lé size of less
inhal ation or insufflation include solutions and

thag 2B eresh o Hsthe ﬁCﬁVﬁWQFIWQH’é‘biSi sebtpfiady veytrapluble. tepesirde size is
ot SF ARG SERAER fnSlialh Shuihd DERRaly 4RRREON DS

forphidativaceyt aloait U9 nashept abl e 20 exci pi ents as descri bed
supra. Preferably the conpositions are adm ni stered by
t he Semalexan leﬂaﬁﬁhtabESeﬁbfp@anﬁdclﬁl@&lIaetofs@fdekﬁi@s%L si@fose, sorbitol,
system c ef?ect Conpositions in preferably

maghke niaishes. SuI agadpcalsiun ﬂ)bosg)aﬁt@eﬂg@a%;ﬁragécqm&b gelagagralcium

I
Slh?%tﬁ’;liﬁe a@%}létﬂﬁﬁ% cé;l?t?o < Qcilg\h (thdoig t11'119)@5’ S@Me{ ﬁ/giter, syrup, and

rect | Zl ng evi CE ofr
metigib atlidoseg Tdmfommlms che ad{hﬁﬂ&iﬁl@dn(ﬂ@dﬁ litaetimpsdents such as talc,

tent t ttent . T b hi .
AT o3 S INHCGM, o6 QB EACS RS S oyl nd suspending agents:

pre%@r%%%g%ht@ REHRYmORyRIR Bﬂoﬁ&ﬁ&%xyﬂieﬁic%&ébﬁ%e@éﬁké YoeRls; and
nasal

fron1deV|ces whi deliver the fornulation in
flagorirepamentsr iTht eomponieons oftlee methtmnicay be demmullaed smas to provide
tatlve

qulegTstl | flfefib:‘r] lge %qtier rﬁgar e&fr tE?]ilc }Vﬁ\}lég{ﬁhg]i)]t af‘%’,al S tnlis%r%l[ion to the patient
by 300RAAG30D2 RET/HSRAATARBALS4  For nul ation Exanpl e 1

The quantity of active component, that is the compound according to the subject
invention, in the pharmaceutical composition and unit dosage form thereof may be varied or
adjusted widely depending upon the particular application, the potency of the particular

compound and the desired concentration.
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Hard gel atin capsul es contai ning the follow ng
ingredients are prepared: Quantity |[|ngredient

W@ pBo639%21 €) Active Ingredient 30.0 Starch 3BGI/0S2007/084154
Magnesi um stearate 5.0 The above ingredients are m xed

and L Lh&fod; oI{rg A %&f&%lg&&uﬁaﬁ&gfﬂ %1%{1%%5‘%&% ?&hidsosage

quant|t|e tion Ata or mi
contni@pey fean labci)trtg tb boutrifo exg, elsﬂlaﬂlykm)bou\ﬁ to dPoantGmyig, occasionally

redi ent /t Actlve | ngr edi
ab%@ﬁpa@ plaquit 3 ?ﬁw& YS g, Bhe @GPFBP@ ﬁ?sagﬁ fqransn refers to
ph%lé)c?ﬂ'y%scil&e ths%tu@c%lb Qs ﬁﬁl‘tg?r %opdggbfor haHRaR @%E@ts Qﬁdeother mammals,

| ended and conpressed ormtablets, each
eaqheugtmengnmn@ a prrdefeommet] guamity BX aatpfleendierml dalyulptwide produce the

MR NERTE b T -

PrdfB@pEdineRbmPound6t 188 Sulfiset ThenA6 i clihahpidi@nit doSmore than about
m xed with the | actose and the m xture is added to a

20 avoyght percpavad dlre pharan¢angcal spmipasiten, mye poiopby/meaerethan about

15 Evgé\l—éhg?%ﬁ%%%t{ %gtﬁ I?frlgeél%aflﬁl%re rlyéf gtphgﬁna%x%% Iy 1nertTcac1?1lle Eir o each

_ ingred d as
f ﬁgﬁﬁ%’ﬁgh%%%%%ﬁ%i%?%ﬁﬁ% o8 a%e 1E 9&4 sl
ad@flidtete@$Ca BRarfhabBlitically or therapeutically effective amount. It will be
understood, however, that the amount of the compound actually administered will be
determined by a physician, in the light of the relevant circumstances, including the
condition to be treated, the severity of the condition being treated, the chosen route of
administration, the actual compound administered, the age, weight, and response of the

individual patient, the severity of the patient’s symptoms, and the like.

In therapeutic use for treating, or combating, cancer in mammals, the compounds or
pharmaceutical compositions thereof will be administered by any appropriate route, such as
orally, topically, transdermally, and/or parenterally at a dosage to obtain and maintain a
concentration, that is, an amount, or blood-level of active component in the mammal
undergoing treatment that will be therapeutically effective. Generally, such therapeutically
effective amount of dosage of active component (i.e., an effective dosage) will be in the
range of about 0.1 to about 100, more preferably about 1.0 to about 50 mg/kg of body
weight/day.

For preparing solid compositions such as tablets, the principal active ingredient is
mixed with a pharmaceutical excipient to form a solid preformulation composition
containing a homogeneous mixture of a compound of the present invention. When referring
to these preformulation compositions as homogeneous, it is meant that the active ingredient
is dispersed evenly throughout the composition so that the composition may be readily
subdivided into equally effective unit dosage forms such as tablets, pills and capsules. This

solid preformulation is then subdivided into unit dosage forms of the type described above
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Pol yvi nyl pyrrolidone 4.0 ng (as 10% solution in

sterile water) Sodi um carboxynethyl starch 4.5 ny
woek@aeeidmn stearate 0.5 ng Talc 1.0 ng Tot al PAR0SI997/084154

The active ingredient, starch and cellul ose are passed

coﬁt%&l%rﬁyﬁp Wbtouatb%u 56_{) g%Yﬁle%gvéqﬁé? ient of the present

sol ution o vi nyl pyrr ol done
invehti@d W t h the resul t ant povvders whi ch are then
passed through a 16 nesh U S. sieve. The granules so

pr odte efblas er sitls efithatprdsOntGnitiol nlayarcop@E 9edthtiwiodi gbmpounded
a 16 nesh U S. sieve. The sodium _ carboxynet hyl

to proxide, doseagrfesn gHrutinmihg rdvaniges of prolongpdegtion skgr example, the
tabgeggggﬁll e ﬁﬂl%ﬂs@arl\lﬁner?’c@ sagf'ﬁﬂi #t cgltersr%ogé’g% coﬁ{g)%n&ﬂeﬁe latter being

ran
in tho rfmmesﬁademlope dOcrtthbfeenaTing tvep ¢o®ngdnehnsl chrabd &fparated by an

CnigaE YD BPAFRG: B0 oSy B BB Hoime SSahgnd P i theSirer
cor%ﬁl)ﬂe‘ﬁ‘(‘ﬁr pasQfﬁ‘a[Ht it the! dﬁ%ﬂ@rﬁﬁ@ ot to(HMeFa%E§ W R)easd CA Wifiet ?I

gredient 40.0 ng Starch gnesi um st ear a
mater@lsngpn bEased fot Smcloemgic'ﬂhgeraot maengs; guadinetetials sncdudihg a number

of RASRFO 35 0T oot ey BB TG g Seifc, cey
alcaﬁélaiﬂdb&laﬁﬁyh@&atén 150 ng quantities. 37 WO
2008/ 063912 PCT/ US2007/ 084154 Fornul ati on Exanpl e 6

SUpRQsi; gﬁ’lrd' t6rins ﬁ%ﬁcﬁ%%b? C%%p%?ltlggs of th@ﬁ%e's%tﬁénventlon may be

i ngredi ent are nmade as I'ngredie unt
incAgtorated fargdeaiigtrdtiod Dratty (Sdtyunﬁzcw inatutly aqiods solutions, suitably

ook SGHOS o5 Rl everesnse i A ar il yeRtay S AT RE such as
comafil btk ReddBdil, ¥eRfichig by @Rl € Dr PEaN 61 SdsYvdIBstediflirs and similar
using the m ni num heat necessary. 5 The mxture is

pharheacysisak edidien o a suppository nold of nominal 2.0 g
capacity and allowed to cool.
Compositions for inhalation or insufflation include solutions and suspensions in

pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
The liquid or solid compositions may contain suitable pharmaceutically acceptable
excipients as described supra. Preferably the compositions are administered by the oral or
nasal respiratory route for local or systemic effect. Compositions in preferably
pharmaceutically acceptable solvents may be nebulized by use of inert gases. Nebulized
solutions may be inhaled directly from the nebulizing device or the nebulizing device may
be attached to a face mask tent, or intermittent positive pressure breathing machine.
Solution, suspension, or powder compositions may be administered, preferably orally or

nasally, from devices which deliver the formulation in an appropriate manner.

The following formulation examples illustrate representative pharmaceutical

compositions of the present invention.
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Formul ati on Exanpl e 7 Suspensions, each containing 50
mg of nedi canent per 5.0 nlL dose are nmade as follows:
WO pigsecivent Anmount  Active | ngredient 50.0 ng PXEOSIAT084154
gum 4.0 ng Sodi um car boxynet hyl cellul ose (11% /
M crocrystalline cell 6%33&@?%9‘31%8 ng Sucrose 1.75

g Sodi um benzoate 10. avor "and Col or g.v.
Pur - r

PV LSHIN E B R 8 AR PSSR R
No. 10 mesh U.S. sieve, and theg‘ d with a

previ ously rradeslutlon of the ui{ﬁtalllne
e f)ose in water.

cel | ul ose and sod ngredietoxynet h
The sodi um benzoat*6tivg ] “&%ﬁ ent 4nd30-Bol or are dil ut ed

with some of the Wa& and added3®%i€h stirring.
Sufficient water Magnéreym stedeiedd 58 produce the
r equi red voI ume. 15 Fornul ation Exanple 8 Quantity

I ng sul e e.ln t. 15. 0

S e R R A P TR R M PR
5 quﬂgltleg’)S V\D 2008/ 063912 PCT/ US2007/ 084154 The active

i ngredi ent, starch, and nagnesi um stearate are

bl ended, passed throu h a No. 20 nesh U S. sieve, and

filled into hard gel dtarmulagenEsample 2425, 0 ny

guantities. Fornulation Exanple 9 5 A subcut aneous

quat 75 s BBl B Rt QR o 191 oL

Formul ati on Exanple 10

Quantity
Ingredient (mg/tablet)
Active Ingredient 25.0

Cellulose, microcrystalline  200.0
Colloidal silicon dioxide 10.0
Stearic acid 5.0

The components are blended and compressed to form tablets, each

10 weighing 240 mg.
Formulation Example 3

A dry powder inhaler formulation is prepared containing the following components:

Ingredient Weight %
Active Ingredient 5
Lactose 95

The active ingredient is mixed with the lactose and the mixture is added to a dry

15 powder inhaling appliance.
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A topical fornulation my be prepared as foll ows:

I ngredient Quantity Active Ingredient 1-10 g
WERWBO6I9YE Nng WAx 30 g Liquid Paraffin 20 g VWET/ES01/084154
Paraffin to 100 g 10 The white soft paraffin is heated
until nolten. The |i gy : [ di emul sifying wax

are incorporated andqg{{rﬁ}l?%%ﬁ%%ﬁgﬁ“ssol ved. The
active ingredient is added and stirring is continued
unt iThbldiss greh setairiige3 (ringtofimetivesingiedent @ wepared ad follows
solid. Fornulation Exanple 11 An intravenous

formul ati on may be prepared as fol | owQuantitygr edi ent
Quantity Actiinereuigtedi ent 250 ny Iﬁﬂﬁ/@[ﬂ]@?sal i ne

1000 nL 15 Anotdnqe ryr&dissir ed fornul at 3@p pgpl oyed in
the nethods ofgf.e present invention 45egm%y
u

de

S
Lransder mal - deliouer i SR GAf1gke Pal Chess ) o Such

d

transdermal p GRes he used 0 p%aw cont i nuous

or di scontinu 89,‘>"'i()ﬁ'1J SIONC0F the conpounds of the

present i nventdQl)” poluidhi e d e bunt s. The

construction aRaUgseBP MR g8 Ghal pAPEMEs for the

delivery of 2M3gnasiwmcastateal agents 98mM&l | known in

the art. See, Telg., U S. Patent 5,60231.9%% issued 39

WO 2008/ 0639120RCT/ US2007/ 084154 Jun&0lthg 1991,

herein incorporated by reference. Such patches may be

constructed for. continuaous, pulsatile, or on demand

del ilpeAGHVSngIRdicht Statah aag celhyash are PW%@;HEWM?W Np¢20Qnegh U.S.
. 3 e * . . . .
e e St Sl AR s igpd with the
resditarg pbivdesy whictliareethth pass@l themtghtaelthmepUeS. sisval The granules so

involve 5 placement of a drug delivery catheter. int .
prodhEs S deicd Gl 1 Bt %%Eaéﬁﬁ‘dttgf%% 5% i U5 Sieve! The sodium

) . L e bl .
co g B e e o SRR LR AP PpaRed R o No. 30
meslo Uspesaivej are dreatadded®l the eginoles whicht herboictyng, sre compressed on a
escribed in U Patent. 5,011,472 which is herein

i SR 4o é}&lﬂtjvg’tﬁ@re@%w&@h%%%t t echni ques, whi ch

are generally preferred, usually involve formulating

the 10 conpositions g@nR2NeFExdMpledy ug | atentiation

by the conversion of hydrophilic drugs into

i pid-soluble drugs. Latentiation is generally

achiCepedes; prchisgntaplivge &9 Ag dmadicanmeptiaisyade as folksoydy| |

sulfate, and prinmary am ne groups present on the drug

to render the drug nore Quantity
Ingredient (mg/capsule)
Active Ingredient 40.0 mg
Starch 109.0 mg
Magnesium stearate 1.0 mg
Total 150.0 mg

The active ingredient, starch and magnesium stearate are blended, passed through a

No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 150 mg quantities.
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i pid soluble and anenable to transportati on across
the bl ood-brain barrier. Alternatively, the delivery
w@RooRpeoephi | i ¢ drugs may be enhanced by i ntr aPEF/US00HI84154
i nfusi on of hypertonic 15 sol utions which can
transiently open the { ﬁﬂﬂat@&@k?aﬁﬁferé er. O her
sui tabl e fornul ati ons use 1n e present invention
can be found in Rem ngton's Pharmaceutical Sciences,
Mac Bupisitosés, pgrhConpanyg 2 Phig efdetiphingredRAf arkthdile asdollows:
(1985). E. Dosage and Adm nistration 20 As noted
above, the conpegiedindescribed herein mmeustitable for
use in a vari efatioé Ing@lgdﬂ@ltdel ivery systsaqg descri bed
above. Additi oBalukafed fafty QLMY ydefidedanceodRg in vivo
serum half-life of the administered conpound, the
CONRALAES, TRYrcBRnER HERSY k}ﬁf&ggr a NB! 6(9191@&199[ S. 5RO aﬁd‘ﬁlspended in
| umen of |iposones, prepared as a colloid, or ot
thecsohwatnd Fadtyadcicd @yMldq&p@melybmltedmpingyMHMHmm lmat)ne;qusary

Thd B PR e e e B mel i PORel S L sy and allowed
to &ddp.osorres as described in, e.g., Szoka, et al., US.

Patent Nos. 4,235,871, 4,501,728 and 4, 837,028 each of

which is |ncorporated herein b reference. Conmpounds

of the instant i nventlf‘km“di"éomﬁé!mplefbr i nhi biti ng or

treating a disorder nediated, at | east in part,

t he [ d t

o TATnEPAY o bR sORRe SORRRLamorEBer MG fiPhade o
followol | f erative di sorder. The term'’ ceI lular 40 WO

2008/ 063912 PCT/ US2007/ 084154 pr oliferative disorder"

or "cell proladredrhtve disorder” refers @eméliteases

i ncluding, faktivekai®ligw cancer, tunor, bByperpl asia,

restenosis, &ap@hAguRypertrophy, immune digspgder and

i nfl ammat i ong, 1ﬁﬁl &;@%% aﬁhg)sgru /S)VI des net hods

of treating Jec eed of
such treat maﬁl trIISnI ng 8ma(r%| s“tSerl ng q?%

subj ect a th gﬁ{;@ caIIy 5 ef fective arri §tg of a
compound of 8 nFO ei t her al oneVdr% n
combi nati on WaAr Yidfeplor ant| cancer agent §.V-The

conpounds  of PtllhﬁedWQ‘féhtq on are useful in5¥imko or in

vivo in inhibiting the growh of cancer cells. The

t er r'ﬁhe @@m@emgred@ﬁb PYCTOS a@érmetﬁlam g@@%@@endﬂdl g@ﬁsmqthrcﬂtgﬁl a No.
me § siev r%tﬁnd ki)xeg p eﬁ l taedes [537 of he rmcroc stalline
paﬁcre &ﬁ ThE TR PERIPHSY dhads S HEOR O feygjerocry

celﬂﬂ@keh@dlsﬂ&ﬁﬂf@ﬂﬁiﬂyﬁleﬂiyﬂ Selﬂﬂlé‘sfe in kia€hn eSrha@éiilﬁlﬁm)@hzoate flavor, and
elvis; urinary bladder; uterine corpus; uterine

COl@é rrgidluteg\weifhy soma of the Waterged afrsd vadoptipg Suffidertevater is then
ad{@é%%&?dﬁ%‘&e BRI oni ¢ nyel ognous | eukem a,
ynphocyti ¢ em a; myeloid | eukem a; brain; oral
cavity and pharynx; larynx; small intestine;
non- hodgki n | ynphoma;FareldatieoraExamgled8 | | ous col on
adenona.

Quantity
Ingredient (mg/capsule)
Active Ingredient 15.0 mg
Starch 407.0 mg
Magnesium stearate 3.0 mg
Total 425.0 mg
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15 Cancer also includes tunors or neopl asns sel ected
fromthe group consisting of carcinonas,

wWa@e®soc®izi nomas, sarcomas, and hemnat ol ogi cal PCT/US2007/084154
mal i gnanci es. Additionally, the type of cancer can be
sel ected fromthe group consisting of growh of solid
tunor s/ mal i gnanci es, nyxoid and round cell carcinong,
| ocdht yctadviagiedadnt, stanths and dnagreeniusofttarbic asaiel cududc passerhthrough a

cancer ast ases, uamgus, cel | carci nonp,. esophagea
Nopg g&a%ﬁﬁi@ee@ nd ke TRg T et ERsdrh oS e HeB LGS

T cell Iynphoma, Hodgkin's [|ynphoma, non-Hodgkin's

| ynphoma, cancer of tlRgrAfdigsirExsmpleax. ACTH- produci ng

tunors, nonsmall cell cancers, breast cancer,

gastroi ntestinal cancers, urol ogical cancers,

mal Aghdaetarepus forpdatioarrpdyebaerapared ag fodlews: mal i gnanci es

of the nmale genital tract, kidney cancer, brain

cancer, bone cancers, Isgrediamdincer@uantityr oi d cancer

retinobl astoma, 25 eur o | ast.onma, geritoneal ef f usi on,

mal i gnant pleural effuSt R HE ot E Mo, Wi ns' s

tunors, gall bl addefCotaR¥er, tropghbBtastic neopl asns,

hemangi operi cytoma, and Kaposi's sarcoma. A conpound

or conposition of this invention nmay be adm nistered

to a mammal by a suiFfoabulaticpdixampledd as orally,

i ntravenously, parenterally, transdernmally, topically,

30 rectal . (RYA 008/ 063912
PCTﬁU%é%&Q%Hgﬁ%g@yh%%%ﬁ%%%a%ﬁéﬁé%%&k%or exanpl e,
humans and ot her prJi nmates,, pet or co ni on ani mal s,
such as dogs and (:ﬁ'g,re‘ﬁ%{i&or.atory(2 "B s, such as
rats, nice and rabbtt& BRI m 1d0i%al s, such as
horses, pigs, sheedmusdyBgMde. FiBors or neopl asns
i ncl ude growt hs of liflgiddbaraden| s i A0 &hi ch t he

mul tiplication of Whith8oit&utaghin stauH¥omt rol | ed and
progressive. Some such growths are benign, but others

are_ ternmed "malignant” and.can | e to death_of the .
or gaff SHhte Rt Pyl ISﬁ@aﬁ? 4atigmelien. ?ﬂﬁn‘t"é‘n“&%ﬁﬁé‘ and emulsifying
wadliad ﬂn@&gblsd%danfdrsﬁﬁ’e@ SR BHRW e h&tivieNAredich RAdidd a(elhﬁ stirring
I y

to exhibiting aggressive cellular proliferation, th

is atnueivandié dispensed nbhamyixtirs sudsn apalcdrentdsphdi ze.
Mor eover, malignant neoplasns are characterized in
that they show a gre %§r Lﬁss { dhfﬁ rentiation 10
(greater "dedifferentiathon ™ AHE"RF gani zati on
relative to one another and to surrounding tissues.
Thi anphepenbys fosmahtibe thay doppdpasideas follisapounds havi ng
the desired biological activity nay be nodified as
necessary to providgg@agnted pr @peddtitps such as
i mproved phar nmacol ogi6ab IYrQR&tt iBe nie. 9., in vivo
stability, bio-avai Ll ty).. or bility to be
detected in diagnos??%hg%% %%atigpgsn%fability 15 can
be assayed in a variety of ways such as by measuring
t he Amatter picf@raf fothelat@n@aplogdsd indbi¢ methodn 6fihapraantvihdntion
pepti dases or human plasma or s

] ] erum
employs transdermal delivery de\elces (“patches”). Such transdermal patches may be used
to provide continuous or discontinuous infusion of the compounds of the present invention
in controlled amounts. The construction and use of transdermal patches for the delivery of

pharmaceutical agents is well known in the art. See, e.g., U.S. Patent 5,023,252, issued
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For di agnostic purposes, a wide variety of |abels may

be linked to the conpounds, which may provide,
wa@lR0080639y2 or i ndirectly, a detectable signal. HGUES200T1@84154

conmpounds and/or conpositions of the subject

en f

Juti/egfr’ll e%f“ﬂf@%mg&g%%d‘ aﬁ%?r%c?l \eS%éltl ?eﬁt?he‘rg &%ﬁyécoql%uc{i‘ed for
coltinmbog |punht11apdm on deynantimleh@kdybf pilarmaagiticalsager@ct | ve

sites may be introduced for linking to particles,

sol iFebqauitsy, fitavitishe d¥BRANNBE ReUises; todmgodude thel ph@rmaceutical

Label ed conpounds can be used in a variety of in vivo
corgposition fotthe bigih eitertdiigpdy oandirerdlyy direst gﬁcgmqu%@}l%ﬂwyolve

I

plapEmBITRY Xl ASER, A AT EUEhGE SRolBcfhar syiom to biggss he
bldoddjrmmbmﬂrib)r Oﬁlb uwlﬂﬁqﬁﬂmatﬂe dgiveryf :I;ysmnesscedlfm) the tidhsport of

biGTRALTREARTS TN TR BT 1=t e a2 ceRten
5 ﬁ@%@%ls@%lﬁﬁ@oﬁgbﬁ%d y@%&e&fe ordinary skill in

the art wl know oth sui tabl e | abel s for

bi n S t:

suC %‘xcﬁ%g{ t%cﬁtp(gtb %o\gglcg éree elnrgrllél%lygkéfeﬁgd ?E& eFIB/ 18Vdﬁéec Fo'ﬁ;nﬁ ating the

copestorlsad @f@ldesfoadmgdmeduamnng thet edrarstbn df&qﬁfUp(hll&Sdrugs into
to those of. ordinar

. conmo nt
hpéiowévtg% 49y PEeNiEon iy EYS Wﬁ%@gth %féﬂng 5t et hydroxy,
caI‘BQ Ol fat 0 B5d gémﬁﬂleanﬁlﬁg gﬂ{l}bg gre%tﬁ on4hd @Ikﬂg‘?? ]ééﬁﬁeﬂ'{ﬁg dhdE more

ariety of ug “del1v stens. Sui
llpfdmotn]dlaandmseﬂabke tasreniportatien presehg blond-brein barriar. e&lternatively,
thng%gllxl?rgm?I};@ n‘bﬁl}g:ﬁj;)n?gslﬁﬂw & Cﬁ(?etglb%lggtras %.Il‘tgr-?el anélalon o?hypertomc
soludSRIV hick cah@arREHPbp @tﬂiﬂerﬂ)ﬂoﬂd%tﬁﬁil Yafridrhe patient will
vary dependi ng upon what is being admnistered, the
PLr RARE saftah 1@%@%{%@& akd Bthe gfégéht%ﬁveﬁﬁ&pbaﬂ Boin®In
t her apy, e state o t he patient, manner f0
R canimgton’s PhatmasoyticahScitives,| Miek Putiishing iCapenany Philadelphia, PA, 17th
d E%é cations, conpositions are admnistered to a
© 3 Int al ready suffering froma disease in an anount
sufficient to cure or at least partially arrest the
progression or Sympt onpogiige i@ Alimddsiratimd 10 its
conplications. An anpbunt adequate to acconplish th| S
is defined as "therapeuticall ef fective dose.'
Anp dritngtesfabare, itReec o un s @esegédmwm Qi lérfOItWé in a variety of

T
ol 5558 SOPALULORREIARC MCOMATES YL BB o0 s
halff-di€¢ of the adimmigsred cb@pswnde ﬂietcpnq;fouhdtsemdy Bceamapsmntsdg natesduced
intg hgclglg]gilt@kﬁposg%g:gtn? ¥ r?(ii\gs a 101?6{: gr 8 e%q?{yagt?o%%i ‘Eelcl%?lqggs may be
erng‘hﬁg\e&] 'wil\?ﬁc%rﬁQVlHQ aﬁ‘ cPREAGNer i BatYiR S&thL ¥orhPold2s A%Weﬂf of

nmaceut cal onposi tions descri bed above. These
medmclp@m aviadalge ﬁa;prmnsgélpommdamsadwdemta g)n&ioka etal, U.S.

paih b aiPoittl AeOLEHEERt ot oEeR5 Bb%ha febipots® {ffiin by

refgl@ﬁc@s is, or lyophilized, the Iyophilized preparation
bei ng conbined with a sterile aqueous carrier prior

to @%fﬁp@hﬁ&sr(ﬁ{th@ﬁstaﬁﬂﬁvﬁﬁﬁoﬁfaré fierf Cfﬂpi‘ﬁﬁﬂ)‘?tit@' &Q@aﬁﬁé #WQRorder
mediated, at least in part, by the activity of KSP. In one aspect, the disorder that is

mediated, at least in part by KSP, is a cellular proliferative disorder. The term “cellular
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20 typically wll be between about 3 and 11, nore
preferably fromabout 5 to 9 and nost preferably from
W@bwane3p1zo 8. It will be understood that use PET/US2007/084154

certain of the foregoing excipients, carriers, or

proqlﬁé}lgﬁlfé &iSSrdeMdr k¢ %'ltﬁéﬂiﬁﬁﬁét{betd?s%r(ﬁéy’ Pl 3@ dRLases 1fnclurc]11ng, for

armaceut i cal e therapeutic dosage o
ampstp,ocmndfs mnd)/r,dtypemmm irdstomnsis ofardlhtehmﬁwhy 1rnrnune disorder and

nventl op. W ll vary accordi exanpl e,
iy Db et GenRFE Ao Y prisghBhyr S G e az@nﬁ‘éld% mammalian
Suﬁ]@& uﬁTﬁéEaecff s@&h ROFNRAS 56 %ﬂ&ﬁ’g S minf\fer HRTH HENGib et:h@theratpeutlcally
th and condition’ of atient, and the jud
effocftlvwmelqunta@ﬁ}r ¢omapogng oy ﬁnrmum orFibreitbsizpipiceor if @ornbmatlon with other

mnlstrtatlon the dose will typically be in the
antﬂcﬁlﬁﬁeé agFm ébout 5 gg to about 50 ny per ki | ogr am body

referably abo t o about
per %5? PE@ %)éeéﬁw IEsGRE af?elfsegliw VITR OF feViXP frb«nﬁg%lﬁl%the
grdvith off @zhfc@f’ @e@@uq" h@@éﬂlﬁ*cﬁﬁ&@’t Fe@Ls td &%cgq{si?eag\és ﬂlcludln% for exarnple

typically be 30 in the range of about 5 gg to abo
lunggngd érorichho grestatéydulgastupiagdrtgs; pelef en@tﬁcwnaktbubld:}@@magg hver and

o8 D00 P o RSB S L
CGIE’JQ(T I\ OBt A Blon oo Ra) ud! eﬁ‘ﬁtd Iﬁfélb@&mu&) uk&hi; E‘lﬁbmc

linited to, intfanasal, transderna i nhal ed,
myslsigsoeslauloua; lamho%ttncéenj@@uat,anyel@ﬂﬂ@é@n% berieseasalcanity and
ph?rpln}? )iawﬂg,losltn?aélelgtrefstrl@emngﬁ? %8 %Feﬁ 3{m eong:au él}ve?ano(rjn%r ancF villous colon
adgener al , the conpounds and/ or corrp05| tions of the

subj ect invention will be 5 admnistered in a

t heicaR@iHalso ahdINdRTthB6tsio¥ Be s TRMN scR¥tedMon® thet $¥8up consisting of

accepted nodes of adm nistration for agents that
carg@oyas.gidendcarcinamas; sdreamasTand kdnafolagigal helignsacies. c

efficacy of such conpounds can be determ ned by

st addditthnplarthaigype bf ceaicelpcraodectakee@d ifront thke Igraupl donsistng of growth

or.. experinental .animals eterm ni ng the
of RGO RUPdg NS By ot Bt ¢ St B ey g tamors
hufnB® s&PRGuE Eﬁ%lﬂéﬁﬁeciﬂ&&r ﬁ@ﬁk’tﬁée‘é aslq'dm@ﬁﬂ‘ &4t da¥&ndrha @@%hﬁgeal

the popul ation). The dose ratio between toxic and
Sqltahmuapellb@arclneﬂlfae@ttabcar@nom@, quivereapelicelt inmdemaaHddghin’s

as.the rati Qf
Iy Ry B R X APRAPE, safbar S ROy SorieX RE e P Progyeine
tunle, Iﬂﬁh&l@a@ bélﬁteﬂﬁérsf brefst theet %hbtrdiﬂﬂeﬁtﬁfaﬁca’;lﬁéﬁy&roﬁjg@cal cancers
ani mal studies can be used in formul ati ng a rang

maygaanstesiop the femalegeniiptdrnst, mabignansiesgd thy mgl@cg@mé%rm@u .kuﬂéley
culdsE Dt oRIEE S Loty Mif bR ek i HobPoma.

neiroklastoing, pehhencdbsfigonyayaligainy pidutdlicffutibh,smesadgtioma, Wilms’s

pendi ng, upon the dosage form enployed. and the ro
tu%qrsa%f& tlitseF s Tophatara nepRlfsran i}e@mﬁﬁmﬁwmw rd Kpos's
sarfe@posi tion used in the nethod of the invention, the
therapeutically effective dose can be esti mated
I Ni ty T
for oyl AP Lot A Fy AR fray B S8Ry TRe4RE  mammal by
a saidabid AsIM sednsenilhainteretianbe pmehetullynehnsdesndllyetopicaly,

gtpe concentration of the test conpound
rectally, or intranasally.
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whi ch achi eves a hal f-maxi mal inhibition of activity)

as determned in cell culture. Such information can
whe08®ex¥121 0 nore accurately determ ne useful dPGEES1007/084154

humans. Levels in plasma nmay be neasured, for

exa I gh (e[ : .

Tho e R BRIyl ol othef PHRHRL IR 8P Dfmpanion
aniafde sedh dsaloigé hnbtatg i #botrdiory adtmalnwanlt homntsandceeadand rablbitst and farm

be constryed in.any way as |jmting the scope of this
anifhifs AYGPGH NOTSg3 T, Desse) BRI PCT/ Us2007/ 084154

EXAMPLES Referring to the exarrPI es that follow,

A

conpyREsogropliEmp elia e e At figHe arlisdn vayelt the siidefication of
L e N g
tertnkd t mabgpotindsl daoticqdrtedastedf dre cﬁ.gmiigtﬂ.eMaﬁglyam @coplasms or

. prepared . or 5 analyzed using the nethods, described. :
C%?‘E’i@ﬁfe dgtingpiis ?fﬁé@ﬁ)&%}l g\%%‘f’&“ﬁ At t’\}%ﬁidlmm"?ﬁmt%gmsm
celﬁﬂfm pr&%raﬁ?ﬁ%ﬁpﬁg@ geﬁll iﬁﬂgde%rﬂoﬁﬁ(ﬁﬁgggélui@% ﬁt}?ddﬂ’@traﬁasize. Moreover,

characterized by gh performan
matignaratagaspiare ChHPL@riaediimthaa thdgsbos adrédteripssmf differentiation

chr oppt,Qgr aphy systemwith.a 2690 Separ ati.on ul e )
(it B AR o HEhE athifch o B Rt Refe ey rounding
tis$ued 8THIQ p‘fcﬁ;‘éﬁ?%ﬁ@hll@ﬂaﬁrﬁbp_lﬁiaﬁ’ x 250 mm from Al ltech

(Deerfield, IL). A gradient elution was used,
typt%ﬁ{goﬁn&tl?aﬂdfntﬁe Wedidad %%91@@851%%%{ &Y B MeolBicRras 30&ssary to
progressing to I00% acetonittile over a perloc? ofS 40

praviideutessed plopertios mehtas imprvad pedmacdlogicali frbprrticaeet iie vivo

i d. (TFA).. . ... ounds... det ect ed by ultravj.ol et .
e £ DA LR B TR B EHEI B0 s criRpic b Subilt
BB Y8 M8 Varibty QMwBYS Sichkas 3 nchdsksOome bMisifesrin d
Caqr Fi ﬁe‘rl Sci 1reln?’i fi 0915 (Pist ?sbur gh, P,eA). I'n sorngca/llmboun ’
duiing tngwlsson withy papyidesss onbwegseldsthy ot seirym| ayer
chromat ography (TLC) using glass or plastic backed
si | Foadigedospt atpesessuwidcamricfyort lebanmiag be Bakat toFh@sompounds,

Wh?%gfvoge@ﬁe%{%@\;r fg{ggq)é'p@, G gﬁ}ebteafl}fet Sflé%l_fll?o fl"E Ssl,'I l‘dl:eiscg\ﬁ\/te}),roﬁgtiis and/or
co@?osﬁﬁ@ﬁs%\ﬂtﬁ&w‘ﬁﬁc{ ink B thAFbNRYARA N AREH QY BEWaY@for QWSricty of

ai ning techni ques. Mass 'spectronetric analysis was
engpwrposayechilostibmetaiming biolopTaAMS vyt Fusdsitian, varioyggeactive sites may

be U SSNT ot & pirR il S Bl Gt B 8TRS B e
mm _sol vent system 5-95% (or 35-95% .or 65-95% or. .
05, 835515 GhraBdiiE Fon BF SR Wf i DR 06k Frco fptions. A
wid@tRicy 8 Ab4I8TAy bERhBIHar sudR h@RdidnabEEs (8 %.Q-g;;ﬁ%;emimng
cone Voltage 20" V; columm tenperature 40 C) or a
radigivdtepds sPelt ketechr8yismeif or(isdinme §1 1010 refEG; (e.golflunrescein),
Eclipse XDB-]g:JES,t 2.1 x 50 sol vent ?&Sterqgl 1i'195i% 25nt
O P oA PSS T SRt B TG P D 59 RIS AgTRiniesee
cotithbutids; bibRhERdst et coRbaitds! @fidhe 1ikSOTREQ of 6ANErYOkilldgene art will

50 V; colum tenperature 30 C). Al nasses were )
kngw g6 pthegisutgbletIpbpdefopbinding tartles enarlexesper &k by ahisto ascertain such

using routine experimentation. The binding of these labels is achieved using standard

techniques common to those of ordinary skill in the art.
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GC/ M5 analysis is performed on a Hew ett Packard

i nstrunent (HP6890 Series gas chromatograph with a
wok®s/0&IECct i ve Det ector 5973; injector vol unmePCI/UR1007/084154

initial colum 30 tenperature: 50 C final colum

v O8RSk s enUBERS ot Fepllee cRe M @iy of

dripadelinery sy8tephe Syﬂtahﬁ@fdnmhlaﬁbh@foa e invbel plesddo invdRtion are found in

190915 443, di ms ons m x O.
Refgieg @it PhatiRetiteal oK ah ace?ﬂw% %Fg?%lpgnxégﬂﬂelphla Pa.,
178edf ﬂrglggpl on sone of t he conpounds with a Varian 300
MR (Pal o Alto, The spectral reference was 5
eit t
rrgﬁ% gﬁﬁp%tgaréin{lﬁgte va\léér: 631{311153\9 11 %Q%Pée%e%ﬁmgqﬁ‘)oﬁ WeR being
adﬂn&mpabé,tthe perpbse @f the Z(ﬁnﬁ)stﬁaﬁomrsonh)hfprbphylms edthsapp) the state of
solublllty The urlt of so E‘ﬁlnventlon
thegRsiRu HigLnangery defpppylic gnpbisyions.
coéﬁ@éﬂéﬂs%@ adiHRR®Red t%@ patligﬁ! élfeﬁ Q&I‘f&fﬂ? g0 aQI?stegsrerﬁl B8 dmount
a Laboratory Devices Mel rr% apparat us
sufffiieint fostuonor dviast pareghr Qtasv‘élemeﬁtqnmsymmsmeﬂthe @édease and

its %é;tn%f (?aitigg%ZAtl gﬁ%?%tgagie&%rtlg ! O%ﬁl@%}/ tples @ﬁg;{ged Wrapeutlcally
cffbdtARRoSOT UWMo&hE OB FRhY uds Wil depin iof ah I@ikcas@ 3ShdHikéh being
nmesh) packing material, or by HPLC using a C 18

trepted e& @/@Hi aphn judgshenief thwmang shnigendspandpicoyed faciers such as
thegﬁl% r1t IﬂleA’do %e)%se\%tg?sgﬁd §Xﬁ§0(§lﬁl)tne ﬂcel agé hwglgéltaarl]l0| gegegfl]d&él’dition of
thequamean(ameu@ae aqueous hydroxyam ne and tri et hyl
am ne. Typical solvents enployed for the reverse phase
HPL@he ‘6_@&1201)4@[’5 YHRehi GORE 8Nk pakdn® B tOpicAKEINARE forinl F pAREhaceutical
wat er wt 1% trifl uoroacetic acid. Unless otherw se
commﬂe@lsalescrtb@m@b@@t urhsse @t-‘rr@pqsﬁlqme grads s@eiligediby cagvsational

exampl es el e abbr Vi ations
ste¥1ﬁzat chn q{%lgs or rna,yﬁ)ge SsterlAC @Ig\fejred reéulef g &queoals s&utlons may be

meant = ace

pacﬂ@g&pfdﬁ ué’eTﬁ i3, cﬁdgdlihilllzféﬁ the ilypafPba@beepakd€ién Being combined with a
tert-butyl oxycarbon BSA = bovine serum al bum n CAM

steH | cagupQUSLHFHT IPLIRT qudylﬁalétréﬂqycﬂ he il ehihe compehacpyrayns
typécaﬁjlg Vﬁut S| a?a/eeﬁ Bgﬁt%dﬁoggh%gfgg%% ffom about 5 to 9 and most

um num hydr
pradéerablydromp wbait Myt &milineill be understood that use of certain of the foregoing

excipients, carriers, or stabilizers will result in the formation of pharmaceutical salts.

The therapeutic dosage of the compounds and/or compositions of the present
invention will vary according to, for example, the particular use for which the treatment is
made, the manner of administration of the compound, the health and condition of the
patient, and the judgment of the prescribing physician. For example, for oral
administration, the dose will typically be in the range of about 5 ug to about 50 mg per
kilogram body weight per day, preferably about 1 mg to about 10 mg per kilogram body
weight per day. In the alternative, for intravenous administration, the dose will typically be
in the range of about 5 pg to about 50 mg per kilogram body weight, preferably about 500
ug to about 5000 ug per kilogram body weight. Alternative routes of administration
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DI PEA = diisopropyl et hyl am ne DVAP =

di met hyl am nopyri di ne DMF = di net hyl f or mram de DMSO =
walzewsoespizul foxi de DIT = dithiothreitol eq. BCT/US2007/084154

equi valents Et20 = diethyl ether 46 WO 2008/ 063912

corg> %@H@%Mﬁﬁ@ﬁ%&%e I'?gnﬁl:hlitgd {:or, gﬁ%%ﬂa}iqgnﬁ%ﬁgﬁgﬁéﬁg?%%ktaneous
an¢ ertfaonusanae Effe(quve:ldaiﬁes caralbcogrtapbipted lfrom HodeaespoBbdvBirees derived

| iguid chroma p / mass spectroscopy M= nolar m
from ipaifge opgryma nga/ﬁ%é Y% atio MeNH2 = net hyI am ne

my = mlligrammn = mnute nL =mlliliter
i | I g, the@mpRHNdS RRGPRFOTRRSILIORS of rhleu Sﬁblleét mﬁ@twn will be

ad Rl G T DUMBLut ef@m%ﬁébﬂ Mly %&Jph &SNE)%S of

nucl ear nmagneti Cc resonance I ne
adiRinCHdition o afgbmt@ ticuredriny kibe iz etibtics. T0x101ty and therapeutic efficacy of

such compounds can be determined by standard pharmaceutical procedures in cell cultures
or experimental animals, e.g., for determining the LDsg (the dose lethal to 50% of the
population) and the EDs (the dose therapeutically effective in 50% of the population). The
dose ratio between toxic and therapeutic effects is the therapeutic index and it can be
expressed as the ratio LDso/EDsg. Compounds that exhibit large therapeutic indices are

preferred.

The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage for use in humans. The dosage of such compounds lies
preferably within a range of circulating concentrations that include the EDs, with little or no
toxicity. The dosage may vary within this range depending upon the dosage form employed
and the route of administration utilized. For any compound and/or composition used in the
method of the invention, the therapeutically effective dose can be estimated initially from
cell culture assays. A dose may be formulated in animal models to achieve a circulating
plasma concentration range which includes the 1Cs (the concentration of the test compound
which achieves a half-maximal inhibition of activity) as determined in cell culture. Such
information can be used to more accurately determine useful doses in humans. Levels in

plasma may be measured, for example, by high performance liquid chromatography.

The following synthetic and biological examples are offered to illustrate this

invention and are not to be construed in any way as limiting the scope of this invention.
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psi = pounds per square inch RT = roomtenperature
sat. = saturated TEA = triethylamne THE =

wo gqosabdptr of uran TFA = trifluoroacetic acid TeCI/ES1007/084154
| ayer chromatography TMS = trinethylsilyl TVMBSClL =

trimethylsilyl chloridem gramL = mcroliter
M= mcronolar 47 W 20 PCT/ US2007/ 084154

Exanmple 1

N- ( RSJerBaatui tho exdanfiplaothabiollpiv) eddagduRyls &f the pheseatyihvedHipR were

5-difluoropheny])-1H 1, - . . .
syRipseizEg S sEyhy m)ﬁl'%hﬁ%???ﬁl?ﬁ%ﬁﬁ]ﬁf%y‘?f)%l?%61&%%% yichprgwgll kpown in

_ . . : L

el 1 B Pl campp R i it LA AR s or
anayjadrusthggbe micthods déscribed agypinopratherendsbedsowhiohiarewell gnown in
the2 -di fl uorobenzonitrile (1-1), (15 mmol) in pyridine

( m.) was treated with sulfide (20% wt solution in

ter, 16.5 I d triethyl i 16.5 . mol Th ..
o e i A e B pefiaf oo SeRiertzeg b Mgk fspee liquid
chiohftd BaHy/ (H?P&f@?%sﬁg Wﬁ%&ggﬁg&lﬁfm emhia&%ré&ty @gst\eMﬁlPﬁth a

m xture was dilute wat er. Extracte

268 SxeratmndViedide O¥lgémilJdAdefare andgtical belnmna sisedAlliimh C-18
RO 9 RS B 0 P AR g v .
typddavl§ staeng with 5% acetonitrile/95% water and progressing to 100% acetonitrile over
a period of 40 minutes. All solvents contained 0.1% trifluoroacetic acid (TFA).
Compounds were detected by ultraviolet light (UV) absorption at either 220 or 254 nm.
HPLC solvents were from Burdick and Jackson (Muskegan, MI), or Fisher Scientific
(Pittsburgh, PA). In some instances, purity was assessed by thin layer chromatography
(TLC) using glass or plastic backed silica gel plates, such as, for example, Baker-Flex Silica
Gel 1B2-F flexible sheets. TLC results were readily detected visually under ultraviolet

light, or by employing well known iodine vapor and other various staining techniques.

Mass spectrometric analysis was performed on one of two LC/MS instruments: a
Waters System (Alliance HT HPLC and a Micromass ZQ mass spectrometer; Column:
Eclipse XDB-C18, 2.1 x 50 mm; solvent system: 5-95% (or 35-95%, or 65-95% or 95-95%)
acetonitrile in water with 0.05% TFA; flow rate 0.8 mL/min; molecular weight range
500-1500; cone Voltage 20 V; column temperature 40 °C) or a Hewlett Packard System
(Series 1100 HPLC; Column: Eclipse XDB-C18, 2.1 x 50 mm; solvent system: 1-95%
acetonitrile in water with 0.05% TFA; flow rate 0.4 mL/min; molecular weight range
150-850; cone Voltage 50 V; column temperature 30 °C). All masses were reported as

those of the protonated parent ions.

GC/MS analysis is performed on a Hewlett Packard instrument (HP6890 Series gas
chromatograph with a Mass Selective Detector 5973; injector volume: 1 mL; initial column

temperature: 50 °C; final column temperature: 250 °C; ramp time: 20 minutes; gas flow
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15

crude. Purification on silica gel colum (20% et hyl

acet ate/ hexane) to afford thio-amde as vyellow solid,
W(12®s,()§d9md 88.5% . iH NWR (300 MHz, CDC13): G6PTT/U200Tr984154

7.90 (br, 2 15 H), 8.08 (m 1 H. Step B:
d, QR NEL

ratﬁy&dﬁlﬂﬁhﬁHc& %@gﬁl 1_14;;1 ﬂ?‘e}l’lfyl‘rﬁllggalldrg?@g]ﬁgl Et};ﬂg}]g%df\ﬁ%
dinvdnisenarddembe 25 m(:60Q5mmpl ) in EtOH (5 nlL) was added

hydrazine (7.5 mmol ). After stirring at RT for 30m n,

r eadlucRar agnctio FoakeeciNMIO dvialykd Wi p2B08Mm 639 doine of the

PCT/ US2007/ 084154 and white solid precipitated. The
comgpgids iveith &V tlaan 300 MERZSIMENE alm%h‘édf) A t Fhcpspserre reference was

.aff ' -
o 5 AR5 A N, SR G vor o
at eVt BRdnptdbure Q. dRT75HIEN t6 profid3e tncrdibBbaintpldsoldbiBtyl - 4
1-5 5 The N-Boc-D-tert-butylglycine 1-3 (2 nmol) was
conyvyge ?ﬁﬁtytd? s@m@o)f & ianYEh ICgﬁleYIl(f@ Al Rsks&d By Elernental analy51s
chloroformate (2.4 mol ), EE3N (3 nmmol) in dry T
(DesC ArplYTs, Tueson,M&k ur e was st rred at -5C for 30 m n
The resulting solid was filtered off. Add additi onal
dr y MdHing poin@asike ddienpneioonpa LalieeatofhBeviesuMel-Tignp apparatus
reaction.solution was added to a THE solution of
(Holig08,Mde- (1-3, 2 mmml) at -5C. Then the reaction was

stirred and gradually 10 warned to RT overni ght. Once
t he PFepaiative ACRAER1086 MisTetaaricd o uging @il @Shﬁé)sch&mtpgﬁaawéwstem

o e R e S s IR RIS, A LR R ERAGE By v

sih@Ngﬂ?gQﬂ() 400 nietsle)r;ad];mgmht@%pmbaﬂﬁ&@ nsieg aI(edificedrsed phase

whi ch
co Bﬁsf yg&fa %Pl 'q¥%e t“@@?dc %aﬂl?rﬁﬁ %@w&aﬁeﬁ%ﬁ?ﬂ@e@ﬂﬁ%ﬁdnﬂlﬂ
chrtoﬁla@cf%réifhgf were ﬁlch(o\{blﬁbt@a@g Re ko SEROAP: hRRENYbetdhd, 3dRIo8s

For mat i on:
hydroxyamine and trlethyl armne Typical solvents employed for the reverse phase HPLC

were varying concentrations of acetonitrile and water with 0.1% trifluoroacetic acid.

Unless otherwise stated all temperatures are in degrees Celsius. Also, in these

examples and elsewhere, abbreviations have the following meanings:

AcOH = acetic acid
aq. = aqueous

ATP = adenosine triphosphate
Boc = tert-butyloxycarbonyl
BSA = bovine serum albumin
CAM = ceric ammonium molybdate
DCM = dichloromethane
DIAD = diisopropyl azodicarboxylate
DIBAL = diisobutylaluminum hydride
DIEA = diisopropylethylamine
DIPEA = diisopropylethylamine
DMAP = dimethylaminopyridine
DMF = dimethylformamide
DMSO = dimethylsulfoxide
DTT = dithiothreitol
eq. = equivalents

Et;0O = diethyl ether
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H Xyl ene, 150C N NH N NHBoc NHCFNHBoc F 1-5

1-6 Conpound 1-5 (2.86 mol) was di ssol ved in xyl enes
W@ 2008/06d9)2 A Dean-Stark trap was added and t hePCEHHS100T0B4154

heated to 150C. Once the reaction was conpl ete, the

m xture was aII diorgeqlglld”“ﬂ, then partitioned
bet ween Et OAc séat (tIB . The 20 organics
wer e separat ed, ﬁn was AL teh sat. aq. NaHCO3 (x2),
H2O (x3), sat. ejx% anothen dried (Na2SO4),

filtered, and evap@raT e8ihder reduced pressure to

gi ve the phenyl t Ni dzoh@U6, whi ch was pure enough to
use directly i nHPRE rexhightpspformanopdianodtasaggzphy
PCT/ US2007/ 084154 Lstepligr Benzyl ation of the phenyl
Triazol e: F ~BLCAMS F= NligiNb chidmdtbgraphyWihhsSsRE@dscdpivF,
RT F NHBoc F NHBooMF NHB@tar 1-6 1-7a 1-7b To a stirred
sol uti on/ suspensi@n -of pickdrazol e (2.0 mmol ) and Cs2COB

(4.0 nmmol ) | n DI\{E/Z(S: rrh)asmr gg the benzyl ating

agent, e.g., hro it mml) Once the 5
reacti on was co itg % xture was partitioned
bet ween Et OAc and e organl c layer was

separated and wash O (x3), sat. brine (x3),

then dried (Na2SCG¥, Tllmtl W&d, and evaporated under
reduced pr essur e By g7 vBulietEr ude benzyl at ed phenyl
triazole m xturé&M Fhemilbigiddsr- i somers 1-7a and 1-7b
wer e separated omgli |5 caniljstoleol unm  ( Hexane/ Et hyl
acetate). The reghadchemmdd outcome was verified by 1H
NVR nCe 10 experi nEnts. ndemf@: crystals, M5 (mz):
457.3 [MH#], rt =pd. 09 Hidbmekd NVR (300 MHz, CDCL13):

6 7.78 (m 1 H), IZMZQ: nZn&I%l&m 5 H), 7.00 - 7.18 (m

2 H), 5.53 (s, 2k d 2H J=
9.g|)l—|z), 1. E11 ( %ﬁln&%nw émgd%%( coI orl ess
oil, Ms (mz): i T min; 1H NMR (300
MHz, 15 CDC13) °§° y e‘l@nfm 2 H, 7.05
(m 1 H), 5.45 (dPSlzﬂ) ounds ge %qual?lllﬁh 4.85 (d, 2

H, 1.43 (s, 9 |—|) og7rq0§ntegm)erature

saturated
TEA = tricthylamine
THF = tetrahydrofuran
TFA = trifluoroacetic acid
TLC = thin layer chromatography
TMS = trimethylsilyl
TMSCI = trimethylsilyl chloride
pug = microgram
uL = microliter
uM = micromolar
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Step F: Deprotection to the free amne: FN/ F N_OXx

N 10% TFA/ CH2Cl2, RT NN F NHBoc F NH2 1-7a 1-8
wBowspstect ed am ne (1.0 nmol) was treated w PET/USHNT7/084154

TFA in CH2C12 (5 m). Once 20 reaction was conpl ete,

the reaction was concentr gt QHHJ@ pvacuo and then

partitioned between EtCAC sat aq The

¢cs.were. separ :
RS SRS pEPRL ) b r PR ?i"zéﬁ“ s ? ﬁreﬁh yn-1m-1,2.4-
(Na2so4), fil trafzepl5-y@nplz&uﬁhpﬂfqu@yl)ﬁﬁefm5ﬂldw
2008/ 063912 PCT/ US2007/ 084154 reduced pressure to
gi ve the phenyl triazol ee am ne which was pure
enough to use directly RMa{t he next step Step G
Reductive Am nation to install\ 8ide chain: / H Ir~ N
O OFNNFOFNNNMNNY Naf@Ac) 3BH, CH2Cl 2,

AcOH, RT HN -F F F % N%zr*é,stirred sol uti on
pl p=@nd apprfopri ate al dehyde,

of triazole amne (1.
eg, (S)-3-(1, 3-di oxoi spi ndol i -yI) 4-f | uor obut ana
(1.0 nmmol ) in CH2C12 (77 nl)
nmol ). The m xture was all owe b stir for 5 min
St 4&0Tﬁuﬁﬂﬁn@& (ithedis:of sodium triacetoxyborohydride
1.10 nmmol ). ce the reaction was conplete, the

m xture was coqgﬁntrated in vacuo, partftiegned

bet ween Et Qhsnard 2M ag: NNEZ 3. The or

separ at ed, @ washed \Af ag.» Na2 x2)H2 H2O
(x2), sat. b¥ine (x2), guhgss dodced (Na ), filtered,
and evapor ated under reduced pressure to gi ve product
which was either purified by silica geI col um, or

nor e usually %ﬂs pure enough to use directi® in the

next step. ep H Acylation: O Et3N, CH2CI2 O F N_N
N FA[\gtN:chOIutlon of the appfopriate benzonitrile e.g., 2,5-difluorobenzonitrile (1-1),

(15 mmol) in pyridine (10 mL) was treated with sulfide (20% wt solution in water, 16.5
mmol) and triethyl amine (16.5 mmol). The reaction mixture was stirred at 50°C for 5 hr
until the reaction was complete. After cooling to RT, the mixture was diluted with cold
water. Extracted with EtOAc, and the organics separated, then washed with H,O (x3), sat.
brine (x3), then dried (Na,SO,), filtered, and evaporated under reduced pressure to give the
crude. Purification on silica gel column (20% ethyl acetate/hexane) to afford thio-amide as
yellow solid, 1-2 (yield 88.5%). "H NMR (300 MHz, CDCls): § 7.12 (m, 2 H), 7.90 (br, 2
H), 8.08 (m, 1 H).

Step B: Hydrazide Formation:

F
¥ 1.5 eq NH,NH,, EtOH F NHNH

NH; g NH
rt

1-2 1-3
To a stirred solution of thio-amide 1-2, (5.0 mmol) in EtOH (5 mL) was added

hydrazine (7.5 mmol). After stirring at RT for 30min, reaction was complete by LC-MS
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OON HN/--/-FNt O ~ ONN FFN 1-9 15 1-10

To a stirred solution of amne 1-9 (1.0 mol ) in
wWEReLB9(6 M) was added Et 3N (2.0 mmol ) f ol | p@ETSI997/084154

the appropriate acid chloride, eg, nicotinyl chloride
ond e PR recipEER SRl 0 MR AP LRl R Al P ganc o afford
hydMaHIER-3 (Fidd 84%ani cs were separated and washed with

H20 (x2), sat. brine (x2), then 20 dried (Na2SO4),
Stdp ¢ RcpdtiordfHgUaRGa&t ed under reduced pressure to

gi ve product. 51 WD 2008/063912 PCT/ US2007/ 084154

St ep | NH¥Hi;nal Deprotectlo ﬁﬂ%gﬁxmghlbltgr MQ F

N Et OH, F NHF
- N F+\ No a S |JPE£ solutl NHBoc
phtal | m do conpounthghkz10 (0.3 mmol) in ('i 50m.)

wasr added anhydrous hydrazine (1.5 mmol). gOnce t he
reacti,gn was conplgfe, the reaction 5 was evapqrat ed
under reduced pressure to give the title conpouné

whi The WaBo@Ox-icf4-Bdylpyycidcev8 (B anl pees e Prt¢dloG mixed anhydride
by ARG By spEg ot oAl FINRpDED (e B 21 S°6.pAC. The
iyl SEPR T QoGP e sy oty it o dgegivon

dryNFHRF te wabh fHe Qredipitake. OThe resulting reaction solution was added to a THF

solution of hydrazide (1-3, 2 mmol) at —5°C. Then the reaction was stirred and gradually
warmed to RT overnight. Once the reaction was complete, the mixture was partitioned
between EtOAc and H,O. The organic layer was separated and washed with H,O (x3), sat.
brine (x3), then dried (Na,SO,), filtered, and evaporated under reduced pressure to give the
crude product, which was purified on silica gel column (Hexane/Ethyl acetate) to afford 1-

5. (Yield 67%)

Step D: Phenyl-Triazole Formation:
F

F NH
N-
By Xylene, 150°C g NH
N NHBoc =
H N
© F

NHBoc

F 1-5 1-6
Compound 1-5 (2.86 mmol) was dissolved in xylenes (5.7 mL). A Dean-Stark trap
was added and the reaction heated to 150°C. Once the reaction was complete, the mixture
was allowed to cool to RT, then partitioned between EtOAc and sat. aq. NaHCOs3 . The
organics were separated, then washed with sat. aq. NaHCO; (x2), H,O (x3), sat. brine (x3),
then dried (Na,;SOy), filtered, and evaporated under reduced pressure to give the phenyl

triazole 6, which was pure enough to use directly in the next step.
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10 Step A. Carbam c Chloride Formation: O N
Tri phosgene F N NF NN7NJ | i OEt3N, CHC12 NO N
WORMBI6P1Dz F CI F 9 To a solution of am ne 9PCOUIEA7/084154
nmmol) in DCM (2 nlL) was added Et 3N (0.615 nmol)
t 84 mmol Once the
Stérpg% Mli\/}\g)sn {ﬂtﬂgpﬁ@%é&0k15 reaczl on nmi xture was
concentrated in vacuo, partitioned between Et OAc an

sat. aq. NaHCO3. The orgam Cs vvere se ated then
‘OO

was ed W th sat. (x2), : 2

@ 12 CT/ 7/ 0841 br, e( ri

(N6 SOﬂI terggcoaém eva redu \

pr essure NBBcgl ve ‘crude’ car@ani c chl Qudode whi NHBOC

used directly in the next step. Step B: Urea
Formaffon: HN O OCOF NN F NNaN N O Et 3N, CHZEl 2

\ - [ [ uki f -
o O oyl B B e b0 e et i
DMF 3Nn(LQ whS hddatiothg bEdyl avinvg dgént, agpbeisl abmidﬁmmmHmlp Once the
pholine (0.097 nmmol). Once the reactiaon

5 rea@B%Wé% eomplRts, e priyRiEe Vs PEHeRs s e E@Aﬁaaél%bo The organic
lay@@{;v‘éé §ég%?&1 HALVREL Wﬁb% (§§‘jj st r1n 3 NadiRd @%04)
S were separate ag

or gani *Then” was h sat .
ﬁltmm gvap)rateHia@d¢natJycet praseurt x@ gl,ve theearudir b@ldylated phenyl triazole

mifB2S0H) o L or ol prd evaporated. under, 40 erused,

(Hexane/Ethyl acetate). The regiochemical outcome was verified by IH NMR nOe

10 experiments.

1-7a: crystals, MS (m/z): 457.3 [MH ], rt = 4.00 min; '"H NMR (300 MHz, CDCls):
5 7.78 (m, 1 H), 7.29 — 7.39 (m, 5 H), 7.00 — 7.18 (m, 2 H), 5.53 (s, 2 H), 5.20 (d, 2 H), 4.83
(d,2H,J=99Hz), 1.41 (s, 9 H), 0.91 (s, 9H).

1-7b: colorless oil, MS (m/z): 457.3 [MH'], rt = 3.66 min; 'H NMR (300 MHz,
15 CDCl3): 0 7.25 (m, 5 H), 7.15 (m, 2 H), 7.05 (m, 1 H), 5.45 (d, 2 H), 5.28 (s, 2 H), 4.85 (d,
2 H), 1.43 (s, 9 H), 0.97 (s, 9H).

Step F: Deprotection to the free amine:

- ) - QO
N~N N-N
4 )\)< 10% TFA/ CHoCly, RT 7 )\‘)<
N/ > N/

F NHBoc F NH,
1-7a 1-8

Boc-protected amine (1.0 mmol) was treated with 10% TFA in CH,Cl; (5 ml). Once

20  reaction was complete, the reaction was concentrated in vacuo and then partitioned between
EtOAc and sat. aq. NaHCO; . The organics were separated, then washed with sat. aq.

NaHCOs; (x2), HyO (x2), sat. brine (x2), then dried (Na,SOy), filtered, and evaporated under
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Step C. Deprotection o F NN NF NN NH2 | | i H2NNH2
N NOO- O N-FEEOHN-FN FO OO Renpval of
W@ b@spsaonal i m de pr ot ecti ng group accordi ng t oPCHES2007/084154

procedure of Exanp gi ves
red&l: ‘Eh( I?%EI%F A rg’@ fﬂ) tp%}ﬁ%’}_ gl?éﬁto}/é ﬂee%rﬁlgglwh%ch(\}ast}ﬁﬁg ¥Illou§h (Fuse

dirdctR, id-tha nexz elep 5- yl ) - 2, 2- di net hyl propyl ) ni coti nam de.
iHNW (300 MHz, CDC13): 6 7.80 (m 1 H), 7.43 (m 2
G: Redbct{ve Amidtion Ao Indtall Skletdhaik. 85 (d, 1H), 5.50
d 1H, 525 (s, 1H),3.98-4.30 (m 2 H), 3.45-3.80

(m , 3.0-3.2 (m 3pH) ,=l.25 (m 2 H), /s (s, 9
H) . WO 2008/ 063912 P 007/ 084154 ExXadple 3

Synt he§i s of (2, 2- 1, 3] di oxan-5-yl) - th naj
g;oquo OH O 393,20Tr|ol31(1epq)N \
i ss

i n DMEat—a concentrati-on of dpprixi el y O
o andNﬁf

N5 Bad 2, 2ngomBhioxHRiORaReR 1. 1 €
oluenesulfonlc aci d nDnohydrate (0.
ggded The solution was stirred for one for nore days,

nd wag quenched with TEA (0.5 eq.). As much sol ygnt
as possi ble was renoved in vacuo and the remai nder was

5 pur Toiaestiriey sellutidn bl @fakz6lo aﬁﬁl@ke(rl wmﬁmmmndappmpheteéhlcﬂeayde eg,
2-di met hyl - 1 3-di oxane-5-carbal d

(S)2 391 $xdinaoisindal ﬁ@sqdhérfhwr%rw (lc%mqlh@ (EHzQiz qu}) w&% sadded
PPN PEHRER O o 173 i PP
trigb@uyborohydride (1.10 mmol). Once the reaction was complete, the mixture was
concentrated in vacuo, partitioned between EtOAc and 2M aq. NayCOs. The organics were
10  separated, then washed with 2M aq. Na,COj; (x2), H,O (x2), sat. brine (x2), then dried
(Na,SQ,), filtered, and evaporated under reduced pressure to give product which was either

purified by silica gel column, or more usually was pure enough to use directly in the next

step.

Step H: Acylation:

EtsN, CH,Cl, N; K é
F N
/

- e
1-9

15 1-10

To a stirred solution of amine 1-9 (1.0 mmol) in CH,Cl, (6 ml) was added Et;N
(2.0 mmol) followed by the appropriate acid chloride, eg, nicotinyl chloride (1.0 mmol).
Once the reaction was complete, the mixture was partitioned between CH,Cl, and sat. aq.
NaHCQOs. The organics were separated and washed with H,O (x2), sat. brine (x2), then

20  dried (NaySOy), filtered, and evaporated under reduced pressure to give product.
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15 10 mnutes, then triol 3-2 (1 eq.) was dissolved in
nore DCM for a total concentration of 0.2 M After
WO @863 for 5 mnutes, TEA (5 eq.) was addedPCTTHEZ07/084154
m xture stirred for 10 mnutes at -78 C, then for
t ] r . erature. This reaction
St S ﬂ@éé@gﬁﬁ%%ﬁég% @ﬁ@lﬁ%?ﬁg a 1:1 ratio of hexane
#h acetate as the devel opi hg sol vent qd
[ i The\ r£acti on

raa0l - Ryl 22, 2 N —
yl)-1, j- oxazepan-3-one N | NO O5
A. Red ive amnation N N 4-2 NNf z~ N NN
HN OO 5-K5-® Anine 5-1 (1 eq.) dissolved in 'S
added to al dehyde 4-2 for a total concentration
between 0. 1-167915 M After 5 minutes the reaction is
coo p : ] |
acorre sited oty of PaIEidRblb Lot E0t0 3t BEERH (1.5 mi)
wasaddddamagdioys A raahS It Dmnod)niiret tlanrcactioa waaotmiphite, itlse reaction
diluted with ethyl acetate then shed three tines i
5 Wamarpoaat%cﬁnwﬂaf bR DoAY LD S COBPRTIdo o Viiaified by
re eysgﬁjlhh%,pr[? gppeoduct is dried with anhydrous sodium
sul fate I'tered, and the solvent is renoved in
vacuo. Step B: Acetyl atlo%xlamp%?l NN NN Cl

20 wor kup. 5¢
S2p07/ 084d0dh, eorarpl € 5 n-N NH
-((R)—l—&l—beﬁ-zyl-fjw,g(' -2 2

N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(2,5-difluorophenyl)-1H-1,2 4-
triazol-5-yl)-2,2-dimethylpropyl)nicotinamide

F r\;’N%?L NH,
V/,
N N\/\{"—F
o
N
F Q:>
o

Step A: Carbamic Chloride Formation:

10

; O
. N’N; Oﬁ? Triphosgene F l\;’N%?L N
1) \/"/N 5 Et;N, CH,Cl, N N/ ©
N HN P o{
L cl
F 9
To a solution of amine 9 (0.154 mmol) in DCM (2 mL) was added Et;N
(0.615 mmol) followed by triphosgene (0.184 mmol). Once the reaction was complete, the
15  reaction mixture was concentrated in vacuo, partitioned between EtOAc and sat. aq.

NaHCOs. The organics were separated, then washed with sat. aq. NaHCOs (x2), H,O (x1),
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10

15

/ NNO NHNOOCO 5-2 5-3 55 WD 2008/063912
PCT/ US2007/ 084154 Amne 5-2 is dissolved in DCMto
wWores/ 063902 2 M sol ution and cooled to 0 C. Sl owPgT/UTHAT/084154
(5 eq.) is added and stirred for 5 mnutes.
: &hind
brib 2 RGFCe (IS0 Bl Atk ry BEURE SRR PRuES give
cruoly caliblhuonid (ﬂﬂ]orldlﬁi WMCEMy usalchteatle irt themexassdy. ng t hr ee
times with a saturated sodi um bi carbonate solution in
Stép BAUE¢a Féinatidny, the product is dried with anhydrous
sodiumsul fate, filtered, and the solvent _is renoved

inv . The product is puyified by chro gr aphy
usin gr adi ent gf\ about % 0% et hyI ace ein

hexane. \Step C._ I deproE tion \I \I NN , N
I & I (MNN-3-CO oH C|C|53554'\,1I ri

5-B i +ssol | acet opiN ehJcg and c _C—3N ©
s Madd dropwi se and the reactio ni t@r%d by —F
LSB, wi P further addition of HCL unti

deprotecti &h is conplete. The solution ifs conce%?}\t ed

in vacuo, diluted with ethyl acetate, and washed©

three t s0di

sol 3‘?)' os'{t}ﬁ%ﬁ sx\futllojn 8f t"':za% Lﬁ“]% ﬁ%{ﬁg%tj gi EH Bqﬂgf\/f(el &nl\i\) VA added

Et:anttykatisoB dolilamadsibst é@ﬁr@rlaf[d darhee eejg ﬁmbhtohﬁe &Dd)9/7eﬂnmoil)s Once

renmoved in 15 vacuo. Step D. Cyclization N Cs2C3
theneagtioRiy ayepmpletethapixture was concentrated in vacuo, parﬁtloned between

EtOAc and sat. aq. NaHCOs. The organics were separated, then washed with sat. aq.
NaHCOs; (x2), HyO (x1), brine (x2), then dried (Na,SOy), filtered, and evaporated under

reduced pressure to give crude product.

Step C: Deprotection

}\?L‘I : é AN F \II’ ‘I}\?L ,
l V/, I |2 I |2 V.
N \/\{’/

N EtOH O#N —F
- O W

Removal of the phthalimide protecting group according to the procedure of Example
1 gives N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(2,5-difluorophenyl)-1H-
1,2,4-triazol-5-y1)-2,2-dimethylpropyl)nicotinamide. "H NMR (300 MHz, CDCl3): § 7.80
(m, 1 H), 7.43 (m, 2 H), 7.35 (m, 3 H), 7.1 (m, 2 H), 5.85 (d, 1H), 5.50 (d, 1 H), 5.25 (s,
1H), 3.98 — 4.30 (m, 2 H), 3.45-3.80 (m, 8 H), 3.0-3.2 (m, 3 H), 1.25 (m, 2 H), 0.8 (s, 9 H).
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Cl 5-4 5-5 The deprotected al cohol is dissolved in

DMF to make a 0. 1M sol ution. One equival ent of Cs2CO3
w@e@sacxwar al yti c anount of TBAI (tetrabutyl anP@RUsRMN7/084154

iodide) is 56 WD 2008/ 063912 PCT/ US2007/ 084154 added.

The reaction is heated to qu&rrately 40-55 C for

4-6 hours. 01 conpletion t Pe3ction is concentrated

25 o %ﬁ%wxan-*%%—metﬂaml

concentr at ed o and purified f gr aphy
using a gra'dpent of 2bout 0 _0-75% et hy acet at
hexane. 5 Step ENAI dehyde Formation to

Al cohol N-N Swern REN ON\V 1 ON HOO 5 5-6
Under N2 gas, oxalyl chloride (1.4 eq.) is dissolved
in DCM and then co@d-¢d to -78 C. Dropwi se3-DMSO (2.2
eq) is added. This solution is stirred for about 10

er a -1 d‘% t X Z%s&lgg(gcel?lt\/fr%ae%t%ocﬁ)ﬁc%ntﬂgﬁ%ﬁﬁ%\:ﬁ)lrgﬁgla{e'& 0.5M

and @,aedlma'glo&mroﬁam (hubey,) ah&EA-tOmerepu)fonis aaiddeshohFtiage (0.03 eq.)
xure sstlrredfor m nut es 78.C, then
WeEh Theselptign wes 3 %frqdé‘sh?@eewé?ra@ﬁwe andyas fuehschith TEA

(0.5 %q 2' |A'§ hRh W ivBnelshbksibRGRE e Rotdien WaRNEE thbF@RildrBas

a saturated sodi um bi carbonate solution in water.
puﬁﬁﬁhlbygh,stlltlah@npmdmumm dried with anhydrous sodium
sulfate, filtered, and the solvent is 15 renoved in

vacuo. Step F: ConversionBExanipke4(R) and (S) al cohol s

NN NAmNNNN NI / ON)-~ON NNOz-OH~OH O

O 5-6 5-7a 5- Bip-dhdethf- %@Qﬁéﬂﬁ@%&ﬂi’,@iﬁ 907/ 084154
Al dehyde 5-6 is dlssolve in nmethanol to forma 0.2 M

sol uti on and co O C. .
HO o) 0
/\(\
0 0

4-1

Under N, atmosphere, oxalyl chloride (1.4 eq.) was dissolved in DCM then cooled
to -78° C. Dropwise, DMSO (2.2 eq.) was added. This solution was stirred for about
10 minutes, then triol 3-2 (1 eq.) was dissolved in more DCM for a total concentration of
0.2 M. After reacting for 5 minutes, TEA (5 eq.) was added. This mixture stirred for
10 minutes at -78° C, then for another 10 minutes at room temperature. This reaction was
best monitored by TLC using a 1:1 ratio of hexane to ethyl acetate as the developing solvent
and visualizing the results with CAM stain. The reaction mixture was used without further

workup.
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Sodi um borohydride (1.5 eq.) is added, and the

reaction is maintained for 5 to 10 mnutes. The
we0080639m2 i s concentrated in vacuo, diluted w P¢CI/ESIDAD(84154

and washed with saturated bicarbonate. The Et QAc

| ayer is concentrated in yg {aﬁd purified by

chrormt ography. 5 At this stgg’ e two di astereoners

al cohol t.ed rever HPLC.
5t B A8 B AT e W T R Rl 2.2
O N N ON - ~dimethprdpyINHA-6 £oe fn-ZamIo each
resol ved al cohol diastereoner dissolved in dry THE is
added 5 eq of resin boewnnd PPh3, 5 eq of phthalim de,
and 5 eq DI AD. The reagti gn is warmed to about 55C for
10 30mn.. On conplete T ersion to the phthalimdo
derivative, the reaction ig dihyted wi th EOAc,
filtered through celite, N&%ﬁed w th saturated
NaHCO3. The Et QAc | ayer ﬁ ried over anhydrous
Na2SO4 and concentr inOWd purified by
HPLC. The purifiedSbthalinfo dert™xatives were
subjected to a final deprotecty st@'ﬁz’vvith 2M MeNH2
i n met hanol (used as solvent) at 60C for about |h. The

Stepr AdBeguavecimingtipnr i fi ed by reverse 15 phase HPLC.
58 WD 2008/ 063912 PCT/ USZOO?/ 084154 Exanpl e 6

Prepara for | nt erGTetj-at e of ro Al dehyde
Si de Chain6- FHNBocOO67 AAmne
Protection -~ NH2 N,
Bn Bn 6- 1N|’ 4-2

5-1 5-2

Amine 5-1 (1 eq.) dissolved in DCM 1is added to aldehyde 4-2 for a total
concentration between 0.1-0.15 M. After 5 minutes the reaction is cooled to 0° C and
Na(OAc):BH (1.5 eq.) and glacial acetic acid (1 eq.) is added. The reaction is monitored by
LCMS for completion. The reaction is diluted with ethyl acetate then washed three times
with a saturated sodium bicarbonate solution in water. Finally, the product is dried with

anhydrous sodium sulfate, filtered, and the solvent is removed in vacuo.

Step B: Acetylation
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56-2 To a stirred solution of anhydrous K2CC3 (46.53

g, 0.3371 nol) in DWF (500 nL), D-serine nethyl ester
Woyasocidri de (35.0 g, 0.2250 nol), KI (18. 66PQI/US2007/084154

0.1124 nol) and benzyl brom de (96.18 g, 0.5623 nol)

oti e RS S RERse Poben RnREEA L AR LIS kg o7 €

SIdw1§, TEAGS e@Nis ddded emntBrIdSToine hinxed) I €flodddcétil éhldréd® (3 eq.) is
wat er and extracted with Et OAc. The conbi ned organic
adqegydippwiiag B Fraetion i Rorkesk et upasyGomeletin; of dheprpagtiondysiimting

Wl%ur I)ﬁ%@&gﬂatﬂ{&tv@%h{n tﬁfeg i 03{ Hﬂag L gH%Bdlﬁmzblcarbonate %olutlon n

ication arri e ol unrm chr onmat ogr a
waten. ¥irallg, thepeod(bilis drigd wath affdrass sopdiun yeldtg\ilerdd, and the solvent

is rgltﬁl%pecP B ;zlcgg r3IT %tgrloagctés glfrﬂfHO Avch]gprm?th%pgjz usl\llng él g%rc]ilent of about

0- W@Eﬂ&%ﬂ &lg{a@éem%lxg)[{yr trifluoride (32.3 nmL, 0.2006 nol)
m.), was added compound 6-2 during the

n . After conpletion of addition,
Stei’?lérlr)?(ﬁg% I:bsté)éct}) inued for further 1 h. The m xture

was expfacted with ethylacetate and gemyi ned organic
phase @ washed with saturated sol ut of NaHCG3.
of

Renoval sol.vent under vacuum | ead ™0 ay crude

product, i ch s purifiedydy colum 59 WO
2008/ 06391L2, 2007/ 084154 —chsomat ogf a usi ng
hexa#e a ng tOAc i n hexaneZafforled)

6-3 4 0o 69 9/() s pale yello
Reduct’ on O} \N'~~OH Bn F Bri

St %
Toarrechanl 1y stlrred sol ution of L|BH4 30.8 rrL
0.46515 in THE (2.0 L), nethyl eskgr (%OO 0 g,
0. 3322 rml) in THE (1.0 L) was added dropw se 6-3

t h i f | d
PR e A Rt S SR1BRD R0 N el i adiga
d'%?&secﬁﬂtth@fé%gtldﬂﬁoﬂltd}e@t) BEM@"WM{ A SRt SFHET untill

C1(500 nmL) was added dropw se to the above m xture
depmttcext saomgttte Thie selu@de is chinecrdaidsl inedcusy, ddwnticd vxpﬂna%lafl acetate,

ol SRS a1 b VB DB QYRR Py, e
product is dried with anhydrous sodium sulfate, filtered, and the solvent is removed in

vacuo.

Step D: Cyclization

H
5-4 5-5
The deprotected alcohol is dissolved in DMF to make a 0.1M solution. One

equivalent of Cs,COs3 and a catalytic amount of TBAI (tetrabutyl ammonium iodide) is
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di ssolved in IN HC1(200 nL), extracted with

di et hyl ether and pH of the aq. |ayer was adjusted to
wa008/063912 he hel p of NHAOH (50% 300 nlL). The PEBUR108TI084154

was extracted with EtOAc and conbi ned extracts were

t . . i t - . X
GRS S AR AR LSl iy (GRfion
reaClibiikNOhtenBated ik vécid, 8ildied AitHTEXOUK Carf wahe@iith sBrufated

.(50.g, 0.18315 nol) and Pd(OH) 2 on carbon (20% 6. 26
bicgrbongteo 439 Et@HP Jayiehisaoaeantreteddr wegiel and 5oofipd by fhrgmatography
usigg'_arbggeﬁ%esnlftgfi\ ou'?o%%éthgﬁfce&'iee‘ Sﬁé%@ne‘.ﬁ hydrogen at

ter the reaction, arcoal was renoved by
filtratio d resi due 20 was ,cqncentrated on rota
stdg b A e 3 maioh 4 Ragrm KR AT 6 s (1o s, | 92 794

as pale brown oil. 60 WO 2008/ 063912

PCT/ US2007/ 884154 Step E: Boc- protestion H2N ~( OH
@ @ i Xxture of
O s and K2CO3

BocHN- ( O F 6-56-6 To a stir

am no al coh &-5 (15.0 g, 0.16129

(33.39 g, 0.24105 in ag. dioxane (abouty, 25% 375
nL di oxane i n1R5 at espern5 (Boc) 2N('38. :
0.17733 nm 4 added dropwse ai_0_IC 7 reaction
m xture

@l érr§?¥$ni ght at aftN@r N

addi ti om S i on of was

above rrixturetof@' st e pH 3-4 and ext ed Wth
Et OAc. Theg_grgani c phase was concentr gted
vacuumto give pure product 6-6 (27.7 g, 89.0% as a

pal r oil. Step. F: i dation to, Al yde O Bo
T, pity Cﬁ?ﬁldéfé-?éﬂ thdvolyt 3 1300 g tkle-wofe'j to
P AT Tyt fual Y MR R mincs,
thenmabdohol HSCH2E) 2 (190 1weld)in miiré BICM. fdr, a tatal concentration of 0.2M. After

reacting for 5 minutes, TEA (5 eq.) is added. This mixture is stirred for 10 minutes at

-78° C, then another 10 minutes at room temperature. The reaction is diluted with ethyl
acetate then washed three times with a saturated sodium bicarbonate solution in water.
Finally, the product is dried with anhydrous sodium sulfate, filtered, and the solvent is

removed in vacuo.

Step F: Conversion to the (R) and (S) alcohols

Nl’ ) NaBH, n-N + N-N
NN ~ =
0 Q)\ o N o N
"o \V\ OH T oH
0 0 0
5-6 5-7Ta 5-7b
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solution of alcohol 6-6 (56 mml) in CH2C12 (90 nl)

was added. After 1 h, triethyl amne (281 mml) was
w@eodwesoxmmn stirred for a further hour. Then a BOI/US100T1084154

of saturated ag. 15 NH4Cl was added and allowed to

@(1&%9'5@- e tl@ Qis g@(glnctﬁe Y{%Iiaj)tdc’ go?%ga I e%ﬁﬁ&? ?r%d’\éoo ded to 0°C

Soamﬁl wamﬁttegd 5 ldeqq &4 added L @dhPFeastidil i€ nidintai@ed Gortshe 10 minutes.
crude al deh Purification by columm chromat ograph

hﬁﬁq’l@'?l‘é‘&ilstqf?éceﬁld@'@d i gycug) didHgdw 1B EPOAS andiwanged Paf S@Wéated

N e

At 200 8P BRI %D RGIFrtisRO0 6f 084lGMol &x aspiracd bArdResp ahadei FHIPLC.
for Internediate with (3-Fl uoronethyl Side Chain O

F/ GonerfioPto aminsSt ep A: Formati on of
S) - 3- ((benzyl oxy) car bonyl ) - 2- (1, 3- di oxoi soi ndol i n- 2-

5 yl)prf oic acid O NHBoc N 7-1 O 7-2 0 O-OHO
To a st ed solution of compound 7-1 .O mol ) in
20 nL of DOM was added 10 nL of TFA xture was

stirred at_

RT f 24 h. TResdBasti on pro NESS
fol | oned y, - Aft er —eenpleti on,
TFA by evaporation 10 1—~- du ed
pres an@ opli_Li zation to get
sal t s The cryde gol g4y was suspended |n 50

and N-carboeth pht hal i m de (10.5 nmmol ), (10

mol ) wer g.gglded. The m xture was refl uxed under
for 18 h. The reaction was cooled and the solvents

br1 e SRS yar) g Gt i ed g il i a8 S of resin

boGRINEEIN § 84 8flphtialirhide Caldi 08 DIADhTRBB086@RRYarBRd $6 hbdu@ 55°C for
15 gel colum (hexane/EtOAc) to give 2.68 g of

301 PN eesplsta congerimen de ghemhphalimido derivative, the reaction is diluted with
EOAc, filtered through celite, and washed with saturated NaHCO;. The EtOAc layer was

dried over anhydrous Na,SO4 and concentrated in vacuo, and purified by HPLC. The
purified phthalimdo derivatives were subjected to a final deprotection step with 2M MeNH;
in methanol (used as solvent) at 60°C for about 1h. The crude product is purified by reverse

phase HPLC.
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Step B: Formation of (S)-benzyl

4- hydr oxy- 3- (1, 3-di oxoi soi ndol i n-2-yl )butanoate o N\
WO 2008Mb3912 OLOyQ O OHOH O 7-2 7-3 O OH p To a SeCT/De07/084154

sol ution of

(S)-3-((benzyl oxy) car bony‘Fé;h@ﬁée%g' di oxoi soi ndol i n- 2-

yl ) propanoi ¢ acid (conpoun -2, 6.07 mmol) in 30 nL

of dry THE at -15 C were 20 successively added

N- met Prepaoatipimofor detef trediatanDB-FluirscAldebyd ecSille Cfair (6aT)e

(6.07 mol ). After stirring for 5 mn at -15 C, a

sol ution of NaBH4 (689 ng, 18.21 mmol) in 2.73 nL of

62 WD 2008/ 063912 PCT/ S\E/z{ﬁ?@égé wat er were added

at once. The reaction t at -15 Cfor 2 mn,

then hydrolyzed wth watgr (30 nL). Extracted with

Et OAc (x 3), washed with watgry (x 3), brine (xl),

dried over sodiumsulfate, filtered, concentrated.

Purification by chromat ography on silica gel colum
Stqphax AmdnePoestien give 1.9 g of colorless oil,

conpound 7-3. 5 Step C. Formation of (S)-benzyl

4-fl uoro- 3- (13- di oxoi soi ndol i n-2-yl) butanoate 0 - O

\' I ON T\ / ~ OS()—IO7-37-4OFOT09\quLred

sol ut i oHOBf (S)Obenzyl HO Y o7

4- hydr oxy- 3-NHL, 3- di oxoi soi ndol'i n-2-yl ) but anoatig  (7-3,

5.6 mmol ) in acetonitrile (28 nL) were addedn” Bn

perfl uoro-1|-6butane sul fonyl fluoride (44.8 nmol),

di i sopropyl et hyl am ne (44.8 mmol ), and 6-2

di i sopropyl ethylam nie 10 tri hydrofluoride (134 mol).

The Tolaxtitice swagos bf arnhgdroak KsQOC(40¢EY §i0Q3R7.1 nibigin DMF (500 mL),

reaction progress was followed by LC/ NS After
D-ympimaaing sstcr TP QU dodr Sk UcasD Tt &IRYS 688 04 hghmol) and
r‘ .
e e St K BN R e Pl Ve Rt gpinture was
stitped vigoox 8y ford¥ h etRdv eyftes odinplietisn bf gieegactiph.ttbe eahtents were poured

._.concentr ated Puri.fication by chronatography on :
int  CeG R el YIS BRGRET OISR G Rt parishig with
wale?, Bide, dGQIPRYE MG, IO AandoBBerdFatddad TR 2083ud product 6-2. Purification
(S)-4-fluoro-3-(1,3-di oxoi soi ndol i n-2-yl ) but anal 0
wa@ciPciont by ¢olumn ghrpnBitapraghydo yicldEp@ego61.7 g, 91.7%) as pale yellow oil.

Step B: Fluorination

Q O
lil /N O
BrY Bn Bn F
6'2 6'3

To a stirred solution of diethylamine sulphur trifluoride (32.3 mL, 0.2006 mol) in
THF (400 mL), was added compound 6-2 during the span of 3 h at RT. After completion of
addition, stirring was continued for further 1 h. The mixture was extracted with ethylacetate
and combined organic phase was washed with saturated solution of NaHCO;. Removal of

solvent under vacuum lead to a crude product, which was purified by column
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To a stirred solution of (S)-benzyl

4-fl uoro-3-(1, 3-di oxoi soi ndol i n-2-yl ) but anoat e
W@ ewapeaInzl 7-4, 0.5 mmol) in dry ether (5 nli) ReEFUSHdTOB4154

dropwi se to diisobutylalum num 20 hydride (1.0 Min
chligg}la@ge?pgykgﬁlg;ﬂég%% x%%dmé% LY OE-IE%%? 1228%1%%50 BRg Spgb(h{c?@ 13 (70.4 g,
69 DTS palafyicBowodpl et i on, the reacti on was quenched by

addi ng water (10 nL) at -78 C. Extracted with ethyl

acet washed with water (x3), brine (x2), dried
St%\/@fﬁ%&mmsulfate filtered and concentrated. The

crude product, conpound 7-5, was used in the next

reaction step. ®3 WD 2008/ 063912 PCT/ US2007/ 084154

Exanpl epq- rnate route for making
Step A P%ﬁgﬁalﬁ%n of -conpound—7-6 ~O(l\jI3I}r—% ﬁ 85{ 0

p=0 P11 F 7-47-6 5 To prepare
(S)-4-fluoroe3- (1, 3-di oxoi soi ndol i n-2-yl) but aggi c
acid, conpound 7-4 (0.20 mmol) was dissolved in

et h%%dnéélam[cél?: JE[%h %1}95 P08 82%6"89&9 W4y 1%@ 98 (2.0 L),

f or m on carbon wa
meﬂ@di ester @00:0 gmaBzmnopJ)alth&m (ﬂn@ Lyundenddud dreyiwins pi3ehmugh addition

rog drogen was, ubbl ed r api dI hro h .
funpt e b ?53% e T eﬁalz Ager T IS SPBIPISH Qlff}g‘%tlﬂn stirring
wad REnt{RRE Fh: o RIepr g%ra%@ﬁsoﬁtﬁlo’n%}@l‘(fbd&%as d@icliMBopwise to

reaction mxture was filtered through celite to renove

thet dbevpaiuktad:l ammexffh@ectwhthtﬁOAmé" he icoimbohed wirgaeiogphtabe was washed

withgvaltt, B, GMed bl SBGand coneBiEutiindsl S BRI E S was

dlslﬁ:’(ﬁl‘?é’d-'ftht mve@fl @@(ﬁﬂnm rextrQ&edlemh di@RAth&MandtFPof (BE @R. 1Byer was
ormati on O

adinsted b O s foin pﬁmeébﬁ it 190 2y ymaﬂ@mwmmmd with

Qe Sh i e e ey oty Eapdidrrital FRE YRt o2e
95 1002} pakettharnebhi ol (O 6 nol ), and
4-di met hyl am nopyridine (0.10 mmol) were dissolved in

DVE )
Step D: Deprotection

Bn\,N/ﬁF/\OH HZN/\F(\OH

Bn

6-4 6-5

A mixture of alcohol 6-4 (50.g, 0.18315 mol) and Pd(OH), on carbon (20%, 6.26 g,
0.04395 mol) in absolute ethanol (500 mL) was stirred for 7 h under the pressure of
hydrogen at 50-60 psi. After the reaction, charcoal was removed by filtration and residue
was concentrated on rota evaporator to provide for product 6-5 (15.8 g, 92.7%) as pale

brown oil.
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(5 m). The m xture was stirred overnight at room
tenperature. The reaction was nonitored with LC M.
WER@S063s added to the reaction m xture. Thi SPOEESINEIB4154
washed with water (2x) 20 and brine (2X). The Et OAc
dried over sodiumsulfate, filtered,
Sté&ﬁ%%gwﬁ%’et%%}?% ed. The crude product, conpound 7-7,
was then purified using flash chromatography. 64 WO

2008/ oasagg/ﬁgm@zoo_?/ 084154 Step C:BoEBNﬁa\gin/o\rOIef
o_

(S)-4-fluor (1, 3-di'oxorsoindolin-2-yl )butgnal. o o
EtSy,~,/NHN O\FO0Oo0oO7-5F 7-7 Conpound 7-7

(0.20 mml) W& di ssolved in dry acetone (16-Gr). 10%
Pal  adium (0.02 nmol) on carbon was then added under

an gbnnsiple hixkc &f niagarktohdird-s{(1v/d gs0.l e1m® rhol) @ndK,CO;
was then added. Bubblin g occurred after about 10

(335%%&2{8%1%%011 eadr dRenoiabowEs Va B dwladiosancont!a uel. water),
3]
(U0 i REEDA DRI My T, TEBEL R M o
stirfrd:d mxelhﬁghttah RAUgfrer shecaldition. rﬂaugatea' balupidbrugft KHS Owasladded to the
wi th net hyl ene chloride, and the filtrate was

DR EER AT LY o ‘b@%@%&teé MY e e orgapye phase was
colRARAEA Under @acdﬁﬁ?tocél oﬁ%ut@r 96’(1{19{ 6 ‘@@@7 q%eg9 DAY ngf‘e)grown oil.

reaction. Starting e ot her énant ' one
(R) - 3-((benzyl oxy) car bonyl ) - 2- (1, 3-

Stepi B:xOkiclotinn &6 Addehyde) pr opanoi ¢ acid, leads to the (R
enanti omer (7-8), havi ng the follow ng chemn cal
structure: O H N U" OF 15 7-8. 65 WD 2008/ 863912
PCT/ US2Q07 anple 7-C Alternate Preparaf|i on
for Int %Pﬁ%'g. aﬂe v&’*Fx - Fl uor onet hyl_ Al dwhyKa S deH
Chai n F

6-6 6-7

To a cooled (-78 °C), stirred solution of oxalyl chloride (84 mmol) in CH,Cl,
(180 mL) was added a solution of DMSO (168 mmol) in CH,Cl, (90 mL). After 1 h, a
solution of alcohol 6-6 (56 mmol) in CH,Cl, (90 mL) was added. After 1 h, triethyl amine
(281 mmol) was added and stirred for a further hour. Then a solution of saturated aq.

NH4Cl was added and allowed to warm to RT. The organics were separated, washed with

H,O (x2), saturated brine (x2), then dried, filtered and evaporated under reduced pressure to

give the crude aldehyde. Purification by column chromatography affored the pure
(S)-aldehyde 6-7.

Starting from the other enantiomer, (L)-serine methyl ester leads to the

(R)-enantiomer (6-8).
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Scheme 3 OOH O OCH3 OH "~YNH, NH3CI NHZ 7-9 7-10
7-11 HF OO0 /11 N13 N10 OO FJOON1I0 7-8
w@®@sBep A: Preparation of Conmpound 7-10 Met heeiDUSZ080@4154
m.) was charged to a 1000 nL round bottom fl ask and
the system was cool ed wigh bath. Acety
chloride (89.3 nL; 1251 nnDPaﬁmas added dropw se over
a period of 15 mnutes. The resulting solution was
war med Prepaniiienfortlatqrerediate evithefhdfladremethyl Side Chain
(S)-2-am no-4-pentenoic acid (7-9) (6.0 g; 139 mml)
was added in a single portlog. 1 he reaction m xture
was heated at reflux for two nd was then cool ed
to anbient tenperature. The e was then
concentrated in vacuo provi a pale yellow oil.
The product was di spersed ixq_edhyl acetate (150 niL)
and was again concentrated i nFvacuo. This sequence
was repeated four times. Th&Sproduct 7-10 was an oi
t hat solidified upon st andi ng under vacuum over ni ght.

1H N d the of. suff . |ent
sy (e Jit 1T R o B 2. b Bt
) el uant 5:3:1 CHCL3: I\/E()—|(73H20
Acc}ﬂ V|suaI|zat|on wi th ninhydrin). 1H NMR (400

MHz, 6 5.84-5.73 (m 1H), 532526(m ,
4.17(d =7, 0y 16 M), 3.8 ( ,

(m 2 Oy F8360Dl\/rsc))_e_&_z.(b.r

2008/ 063912 PT/E52007/ 084154 5. 81- 5. 7

5.2174. 14 (m 28),%%.11 (t, 1 H J=6.1 K,
3H), 2.60 (dd, 2H, J=7.1, 0.9 Hz). 13CNI\/R(101I\/HZ

d6- DyRQred sd8BoB3f cokddoudd ,7-11?1@ .BHmoP2in®9, mb bf BTM was added
4.22. Step B: Preparation o ound 7-11

10 mL of TFA. The mixture was stirred at RT for 24 h. The reaction progress was

followed by LC/MS. After completion, the solvent and TFA were removed by evaporation

under reduced pressure and lyophilization to get white solid as TFA salts. The crude solid

was suspended in 50 mL of THF and N-carboethoxy phthalimide (10.5 mmol), Et:N

(10 mmol) were added. The mixture was refluxed under N, for 18 h. The reaction was

cooled and the solvents were evaporated. DCM was added and washed with water, brine,

dried over sodium sulfate, filter and concentrated. Purification by chromatography on silica

gel column (hexane/EtOAc) to give 2.68 g of colorless oil, compound 7-2.

Step B: Formation of (S)-benzyl 4-hydroxy-3-(1,3-dioxoisoindolin-2-yl)butanoate

©\/O\[]/\5/N? _ @\/O\g/\é/’\l:oé

O 5. 0 72
0° > OH

To a stirred solution of (S)-3-((benzyloxy)carbonyl)-2-(1,3-dioxoisoindolin-2-
yl)propanoic acid (compound 7-2, 6.07 mmol) in 30 mL of dry THF at —15 °C were
successively added N-methylmorpholine (6.07 mmol), iso-butylchloroformate (6.07 mmol).
After stirring for 5 min at —15 °C, a solution of NaBH4 (689 mg, 18.21 mmol) in 2.73 mL of
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5 The crude (S)-nethyl-2-am no-4-pentenoate
hydrochl oride (7-10) fromthe previous step was
wale@sobiverl in THE (190 nL) with gentle warnm ngPCITH82007/084154
resulting solution was added dropw se to a sol ution
waldr w"e'réb‘!ld_c\:éd aPordddE 16:280uc8bn Qfa §tlr}ecpatMl§®t%1l Pin QEle'% drolyzed
rate suc that the Internal t nper at ure renai’ne at
wimpfpa"tm(BﬁmﬁIe)l 3Ex5ra6tﬁd Rethi Eld)ﬁma(bd@ wa;sihe@h/hthhmm (n@) wae (x1), dried
use rm he .additio cont ai ni n
OV?@PS atc f@fﬁﬁeﬂocoawﬁmeéﬁ S feorh%?faew%@.gra@@y on silica gel
cofBRn Lthe%em@o%%?% Y9 fixplalchl aiedodifbliar st er . Upon
conpl etion of addition, he addi ti on funnel was
rinsed with an additi onal 20 nL portion of THE The
Step &t droesmagion of Kerbanizy|4-Eaove-81(1 drdipkgisoindelin-2(vhbatanopte
and the excess Li AlH4 was destroyed by the sequenti al
addi tion gf (11 m), 15% (w v) aqueous NaCOH (11

and H2 nm.) added at a rate such i the ©
L8gperature remained hel ow 10 C jogt N

was 155fi{teyed and the filter cake was washed wifh :
addi tional °di ethyl ether. The filtrate was “dried “over

Na2SO4, filtered, and concentrated in vacuo to i)r ovi de
a yé]olacmmeﬁ goliution ot (ﬁl):bemyléﬂ lgfdm@s@/f(h&sisome&@mﬁ@ ig-2-yl)butanoate

(7-9 5 «%ﬁ In aécr%?or%trl C 0 0 }'76 %i_:[i)eg R%r?pug u ptan eQ (s)ll(lll(f"%nyl fluoride

(44318 ﬁtnhdl} @ﬁlbdpiolﬁﬁétﬁyl&nni’&(m@rmhlol)k@fvﬁaddﬁbproml&thylﬁdmlme
i nprovenent was observed in the subsgﬂgent step so the

tribgidgfluionige &1 34anmphls Themaixare yap siaed 30w taveimightyThagsaction

SO /G DR 5S040 o

thehizyapddattd ufidia reditded predfurd, The midtine, wad. tb&r Iﬁarfiﬁor(emvvlﬂIHDCM

09 1 86 ( NVR (10
Eﬁ@é 3 Bl o fiediovantodlyen wiu & g, agicgrated
Puﬁﬁg@kﬁ%@#gdorﬁﬁg%ﬁﬁ‘é}}n gﬂ"sﬂ:iéa %%Hﬁlﬂﬁfj(hzi(a]n;e_éEZtOAc) to %we hght yellow
oilNa@@Bnd 76¢.8 g; 668.0 mml) wer e di ssol ved in H20
(400 ni). CrBaN (700 nL) and net hyl -

S5 RIS R SEOF S ol

vi gorously stlrred at anbi ent tenperature. After 2

hours, TLC anal ysi howed 30 the consunption of Q
E‘I\: [(su oxy)car bonyl ] benzoate. The
ity.of th uS20
BEN WA on a rot ary evapor at or anm
r emai ni ng ari Vs transferred to a rlepaPat org ©

funnel and ext rFact ed with EtOAc (3 x 100 nL). The

conbi ned Et OAc extracts were washed with 0.5 M HClg
x 280 artiyred selutien k() dsozytyfluores- @t%ﬁ@xw%éolvm% yDbutanoate

R e e

hycﬂxmu(]rﬂvltlheolnmet 1 Stremolyiat HIRUAC. f Thethagtiopuvasfsticrad ko8 °CHor

NVR (400 d6- O),: 90-7.83 4 5.74-5.64
apI(rﬁlviBmie‘LB ly 3 Wyg ay mﬁ[})%\{osre)d by LCY/MS After co(rnr{)]letlotlb the reaction was

quenched by adding water (10 mL) at -78 °C. Extracted with ethyl acetate, washed with
water (x3), brine (x2), dried over sodium sulfate, filtered and concentrated. The crude

product, compound 7-§, was used in the next reaction step.
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(m 3H), 4.27-4.20 (m 1H), 3.90-3.84 (m 1H),
3.63-3.58 (m 1H), 2.64-2.44 (m 2H). 13C NWR (101
WORWS/0601DVS0O) : 6 168. 25, 134.86, 134.42, 131.BFT/US2007/084154
122.94, 117.41, 60.63, 53.47, 32.59. 10 Step D
Preparation of Conpound % ,%;’.T l)l—lp I sopropyl et hyl am ne
(215 nmL; 1240 mmol ), triet am ne trihydrofluoride
(81 mL; 496 mmol) and perfluoro-1 -butanesul fonyl
fluoride (15.0Akterngg routerfor Inakérgcompiuyl -6 a
solution of 7-12 (19.1 g; 82.7 mml) in PhCF3 (310 nL)
t re was stirred at anbi ent
Steﬁﬂ&i (yr?g %@?ﬂhkgg%%na‘?yp():rfl uor o- | - but anesul f onyl
quorlde 15 (7.5 nmL; 41.8 mmol) was added after each

of 60, 90, 0, 150, & m nutes. Aft ot al
of 18 houréj;‘rlgqreact ony M xture was transfe dto a
reparatory jfmv > washed t (P it'h(1.0 N
HCl, twice with s tur@te@l agueous Na andoonce with

H2O. The organi c_phase was dried over Na2§4,
filtered, and conkéntrated to provi de an-6orange oil.
The crude material was | oaded onto a pad of silica and
el utrgGhrpatd(S- ﬁﬂﬁtﬁ&@nﬁ ,E010RG1s81dbIon- Qfﬂ)bhfitﬁofcfheldp t@dp&iind 7-4
7-13) as a yell ow oi 154gT;800.1HN|\/R(400|\/Hz
(0.3 mpdDyvas @ss;ol'%tu;i cmnglfS ml) Thes sotutmnsgay pyrgadyith nitrogen for

04- 4.
0GR Ehlg Aboffiaflih oy e85 Salagdd opDimusl Syt Bher an
atnfdspherid? nltld@eIDl\/BSB)lm én {lv657 th31 buBldéd vidlf 83ough thi 3@111841;1, while
123. 26, 118, 21, 8%1 J=170 Hz), 50.47 (d, E%Q
stlrlrﬁlg ipmrgxwte y4 c reaozlgn BEPCE: WS, %%Weéjt Wish LGYMS.
n]% ound 7-8 Conpound_ 7-13 (15.3 mmol) was dissol ved
he regeaHmigtore W 0dtaned themghgelite o tamais the padladgm.nThe celite

W&E'ﬁlg éiztgv;lcse %h] %t%é’cﬂo\ﬁsd%? Egg k‘ﬂg% eﬁglg tnh%g1 g§?¢ﬁ3ﬁ€‘%g % give the

crude ptadudt, s pdinel T7-6S crhte cride produdt wasnasd $br the @cktataction step.
anbi ent tenperature. After 3 hours, the m xture was

filtered to r itated sqQJids 30 an

Step By dorpglign «E@végﬁwaﬁﬁ %&cdlﬁﬂ’éomﬂp’c"fl gr%l)%@“eth‘oate
concentrated in vacuo to 68 WO 2008/ 063912
PCT/ US2007/ 084154 _ r ve the majority of the_qgrganic

sol vents. The resi s extracted with @
portions &P d the conbined,Et OAc Lx et s
were dried over Naz . filtered, and\n/c\erﬁcntrated

The residue was difssol ved in CH2C12, boadelpl ®nto a pad
of silica gel and sequentially elwyed wth
20% 30% 40% 50% and 100% Et QAc i n hexane. Conpound 7

58 O/ Vi ' t
SRR A, PRS0 30 e
ethfanfa_hltol N6 maesl g aad nmlmetmyamnmmmam (0dedmahdvdrdidissolved in DMF

resi Ee was applied to agjpgcond pad of nga and
G @l dge Wll‘tﬁms‘@% A VPRIHE RBT08M (SMBFBH e TeoFR3BlRTWAS
mohitBredSvith LEARS. yel low solid (11.1 g; 72%:

EtOAc was added to the reaction mixture. This was then washed with water (2x)
and brine (2X). The EtOAc layer was then dried over sodium sulfate, filtered, and

concentrated. The crude product, compound 7-7, was then purified using flash

chromatography.
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1H NMR (400 MHz, d6-DMBO): 6 9.61 (s, 1H), 7.91-7.83

(m 4H), 4.97-4.94 (m 10 1H), 4.78 (t, 0.5H,
wWQ208068)2 4.69-4.64 (m 1H), 4.57-4.53 (m O. E(E—i;/U82007/084154

3.28-3.02 (m 2H). 13C NMR (101 MHz, d6- DVBO):

s@%i?w%aw% iy ity Pt
Exanple 7-D Alternate ntheS|s of Conpound 7- 12 15

Scheme 2 0 OH 0 @ CH
OO Step A° Prepanry
r

was reflg ed with Nt
anhydrldeé$ﬁgrﬁev/p g
triethylam i niet hy

acetate unt|l the redgction was
conpl ete. 20° The sql véht was renpved urrder pPessure.
The residual was dissolved in water with A pH of 4
and then extracted with ethyl acetate. The conbi ned
organic layers were washed twice, with water havin

pH &pmpound g (020eanyph syasdissplysd indry agetra(Mimh)-s pg’ﬁlladium

O G Ty o 3% 600G BEA R B Mndge s G dytone

(0.Bmrislg pas dichaddaf. Kidihioy odcufreli2fiCoatpmt i@l sdbohds, andi th. r@actlon
eqyi val ents .of DI e Ien BOP.in THE |

Wa\?\/ﬁﬁoﬁ?‘i forqegtiyge ‘F%&@feﬂ%%ﬁé’? ??g%‘l éﬁtmlln %ff ar oV pgptored

usih@ieths The solution was cooled to 0 C, and then 1.0
%U|valent of NaBH4 was added. The reaction m xture

Lo TS UL oo TR RSO s vashed e
witheaethylene wdsridajashed fimate wasttienvehesntraddeo RGN thé amde product,

was | gaded onto a lica gel .plug, and flushed wth
comBoyns: CAc Th# Clwéﬁ @Fﬂéﬁl«gwft wasgwé IRPSEgactor as a

colorless oil. 8 Synthesis of Internediate

( S) Stasting fomythe qﬂléls( wnanfiopgy) Earbiherzyloxy)@ryonyl): 2 (1,3-
diolghl%’éﬁla&in-%pro'péﬁglclacg,\ll_egag toh¥ (R%ﬁﬁomé (%—é, }%avnilgothe following

chemical structure:

“W\(“
O

© F

7-8.
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Azeotropic m xture of (S)-ethyl

3-(tert-butoxycarbonyl am no) butanoate 8-1 (1 eq.)
wa@e@shedduzne (x=3) was di ssolved in di chl or onmrek¢EHOS208TI084154

cooled to -78C. Then 1M solution of DI BAL in tol uene

(2 eq.) was added dropw at nosphere and

stirred at -78 Cfor 2 ﬁ%awghe reacti on was

Altemaie Bropat-fitiove fardnadrneedihte Wiﬂﬁ[f\-ﬁll&treﬂletﬂsd Alehyde Side Chain

concentrated residue vvasn%q_'g M pot assi um sodi um

tartrate solution at 0OC a {‘Her:"red vi gorously at

roomtenperature for 30 mn. The reaction m xture was

partitioned befween ethyl acetate and water. The,

organi c | ay®¢” was washed wit rine, dried overgsSodi um

sul fate. filJeredi—=evaporatdd and driett u%t((educed

pressur @€t pMbvi de conpdund 8M2Clas a |ight yel 8w 20

viscous |iquid. Ms: M+ = 188&!%2 70 WO 2008/ 063%%12

PCT/ US2007/ 084154 Exanple 9 Synthesis of

(R -tert-butyl 4-oxobutan-2-ylcarbamate Step A

Synthesis of (R)-((bemzryl) F
3-(tert-butoxycarbonfl ani no) but anogte O §Q (dBoc) 20 /
THE O NHSOQOOLNH > (R -be

3-am nobutyrate s,gzlfatels 9-1 (1l eq,) in @@
added Boc- anhydride ( and dii sopropyl g I ne

(4 eq.). The reaction r‘?lxture was stirred at® room
tenperature for 72 h. The reaction mxture was
concentrated and gparjyiti oned between ethyl acetate
and wat er —Fhe- oﬂQgﬂQ Payer was separ at ed, washed
with water and Bri sohover sodi um sulfate
filtered, evaporated any 4rigd under reduced pressure
to provide 10 conmpound -2 as a white solid. M5 M+ =
294.0 Step B: Synthesis of (R -tert-butyl

4- oxobut an- 2-yl carbamate O NHBoc DI BAL-H, DCM -78C H

StdfB0 Prefaratidn df Svespoua@ =10m xt ure of (R)-((benzyl)
(tert-butoxycarbonyl am no) butanoate 9-2 (1 eq.)
an d M&hmngo@m@’) wiBchaflicd36h V000 hil Susd b@tﬁ&fmta!ilaﬂﬁi BB dystem
cooled to -78C. A1 M 15 solution of DI BAL in toluene
wag poeled yitheas iecdopslt deaplihierida(dls m: btSdosmpRl mesadded dropwise
L t i :
ovec‘r l‘l%g é?] on? §§ﬁ% Or%eérﬁglgt&%g gol{tt?c%f%%?&q%@%iﬁg l’iﬁﬂ)?&l? gernp erature

and)ﬂfdQSﬁQraﬁhﬁ@MﬁﬁﬁtedUﬁ a‘@ﬁﬁ%ﬁjd@d 2 189 ﬁﬁhﬁcﬂ)sﬁ'hyﬁﬂ(&d(ﬂﬂl hlﬁlTngle portion.
tartrate solution at 0 C and stirred vi gorou

The gstiemperE s 1crise agtetiwxdor trechquesand; vt the %%ﬂ@ iRepgnbient
teng[?egét{lfe' ik ingﬁﬁg‘%gtheﬁ%gﬂ%n?&t%g% 9ac@1930r ﬁﬁgﬁfe a eprah@ye low oil. The

ani c ayer was was rine, I um
product was dispersed in ethyl acetate (150 mL) and was again concentrated in vacuo. This

p=d

sequence was repeated four times. The product 7-10 was an oil that solidified upon
standing under vacuum overnight. '"H NMR analysis showed the product to be of sufficient

purity for use without further purification.

TLC: R=7.1 (silica; eluant 5:3:1 CHCl3:MeOH:(7:3 H,O: AcOH); visualization
with ninhydrin).

'H NMR (400 MHz, CD:0D): 8 5.84-5.73 (m, 1H), 5.32-5.26 (m, 2H), 4.17(dd, 1H,
J=7.0, 1.6 MHz), 3.84 (s, 3H), 2.73-2.65 (m, 2H);, (400 MHz, d6-DMSO): & 8.7 (br s, 3H),
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20 sulfate, filtered, evaporated and dried under
reduced pressure to provide conpound 9-3 as a

W@ 008/0639$% vi scous |iquid. MS: M+ = 188.2 71 REX/US2007/084154
2008/ 063912 PCT/ US2007/ 084154 Exanple 10 Synt hesis of

SHUEETR  h FE [V A EE A PRI, s e 2
J=ME@HO Hzy. HO NH2 \O NH2 10-1 10-2 5 To

3-am no- 3- et hyl - but }Sri c agid 10- 1{I eq.é i n_met hanaol
at 0€ MR §dddiHz. &yDMFO): oHio8ryt 1 thi brlil d&8, Sehe>, 51.65, 34.22.

reaction m xture was warned to roomtenperature and

St B! P8 ar‘ﬂ’t’iﬁﬁ%k@"&npo}ﬂ?&ig{ vent was evaporated to give

zeotropic mxture o and tol uene (x=3) which was

use : = - ' :
oty SRS PR Byt et ot FYEReRor Sy B PRk Ip e provious
steP \xgaB«ilds)s%@ed iBHEHl% (19(D;f]1lxllb-lﬁzitttﬁ) g&lﬂﬂi:)Warl_rﬂlciﬁg.l () lhfl relegl-tifﬁg (sE{lultion was
3-ami ng- 3- met hyl hu a - eq.
ad(%%i. %%? ad%q(j%téong.gt 1%&%%@ (fS«Q rgé 0? a Anqjl%l so.?utlon) atqa pate such
thafl tHeSARFAPYGIPMI RTLASint ¢ a@Bploxith R Ly SAET PN Wiht heating
was stirred at roomtenperature for 48 h. The

wap @sast to ovarmi the eddtiomBimodnoetimag td (Shdhefal Lianionddpentenoate
et ween thyl acetate an ter.. The organic | gyer ..
v RN EE s o GBS i Ehinf S 85N oo aaditon,
theQad@itioRGehAINwa kihdddewith bh h&lifshal eV afIOp@+iBA oAMHFArThenixture was
under reduced pressure to provide product 10-3 as a

thepshilutedgith dicthysethangb0eniaand tigy exsess: Lidii wasdastrpyed by the

g Ay PR QIR DR ATR 5o Pt

addddxdt dfrgte @fichBhttiié internal temperature remained below 10 °C. The mixture was
-tert-but oxycar bonyl am nog) - 3- net hyl but anoate_ 10-3 20

ﬁltglf?d@ad }heafliﬂ&prtcglfq‘l@%wegbgé)me}%pgidg}ogg%ﬁqt@@ql gther. The filtrate was dried
' r - : ' e .
o SPLONE 005 808 ef, Ly (B iy g e
95Undass ré@vatynesghepon 39D mrd] WA 8MdEBS-p2ntenoic acid). The amino
PCT/ 07/ 08415 tirred at -78 or The . .
olep Bl TIdn e@&@ﬁ&%@iﬂ i Ao 2l o Bt et
imﬂ_l%vement was observed in the subsequent step so the crude material was generally used

without further purification.

'H NMR (400 MHz, d6-DMSO): § 5.87-5.77 (m, 1H), 5.05-4.97 (m, 2H), 3.26 (dd,
1H, J=10.3, 5.1 Hz), 3.14 (dd, 1H, J=10.3, 6.7 Hz), 2.69-2.63 (m, 1H), 2.15-2.09 (m, 1H),
1.92-1.86 (m, 1H).

5C NMR (101 MHz, d6-DMSO0): 8 136.49, 116.31, 66.13, 52.53, 38.51.

Step C: Preparation of Compound 7-12

(S)-2-Amino-4-pentenol (7-11; 13.4 g; 132.5 mmol) and Na,CO; (70.8 g; 668.0
mmol) were dissolved in H,O (400 mL). CH3CN (700 mL) and methyl-2-
[(succinimidooxy)carbonyl]benzoate (33.1 g; 119.4 mmol) were added and the resulting
mixture was vigorously stirred at ambient temperature. After 2 hours, TLC analysis showed

the consumption of methyl-2-[(succimimidooxy)carbonyl]benzoate. The majority of the
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concentrated residue was added 2 M potassi um sodi um
tartrate solution at OC and stirred vigorously at

WO owaie®nper ature for 30 mn. The m xture was PCT/US2007/084154
partitioned between ethyl acetate and water. The

CPPg bscreh?(r?& Pli{\g?oe%@/s%\%gorﬂo} IanJP {Hqumgl{ralfﬂgg‘gﬁtgﬁgwﬁqgin%ed toa

at e orated an
sepamillmg/efdmmi esd bixteacteo VputloEtQi@c @ o0d@ ) 0The asmbined EtOAc extracts

wes BRed G B Bl (b S Bilo e 60T L hy e RyfRiiSe was

dr1§i §per"N aQ%Q Lfﬁfe%éﬂ%éﬁorﬂog@én'tﬁféd% Qadzoko 8;:&/4(16 ﬁl%“ojl\ivoélg(_lﬁ %_2, 19.3g;

70%1t121t WaEnmdl in4hetnadi btep withodt ﬁJktberqulﬁycamre (11-1, 25 g,
15 mmol) was dissolved in dichloroethane (300 ni).

BeniHINMRn (neo MEQZ WBTDMSOB D)7 &3@En § 4H RS- (Q, (18;3 4.99-4.91
en added and the sol ution wa

<ms%H} A4 3 (8, TG-S 1 Gl Kiop RrioF GAVD: A 6B G0 2H)
L, d
wes Qe FIEER IR PUROE B 2SRBAT aa T AR Bhek 1Bage 171

60569) 53:)4@(32\@% h TLC. Sodi um cyanobor ohydri de di ssol ved
in MOH was then added droprise over 1 hour. The
reaction was stirred for_an additional hour. The

StepeRt tFirgpanstion of £ompound 13 i oned bet ween Et OAc and
sat. sodium bicarbonate_ solution. Be careful to _keep

r eadbNdMisoprappetinderaing Al Lmé; 5240 mmiode tissndamnioe tﬂhsrsﬂéoﬂuonde
SR QR R RSB BLICEE 0L, B5 ol ver

adcmall tb atse],utlbn of 2+12d 19 hreo 827 rambh)iit PRAF{ Q3I1t) eer)amd the resulting
concentrat ed under vacuum Pur| fJ cati one

mlwaf‘owsostm FHBMYICE ERPCBEE. Agdition n@g uqrer lgl?t\;@eml?%yl fluoride
(7. y 'rﬁ dll ﬁﬁn%r%gwés(sa%&d afte?te%gh gf 6(p?0 bpﬂ)z Ylj@tah n 8@§n11t11,|ﬂ€s After a

secondary a Bn 0O NH2 4-cyc ohexa I ene
tot# of B (hoﬁrsA‘detrea:ctlAn ndxtﬁte()vaﬂtr@lsferreﬁ tQ a-saparaﬁry?ﬁnm and was
was Oe%8t<)v9c§e3vg %%Ztquge/ \9/1 ﬁ'g'a ﬁrrated aqueous NaHCOj; and once with H,O.
The organic phase was dried over Na,SOy, filtered, and concentrated to provide an orange
oil. The crude material was loaded onto a pad of silica and eluted with 4:1 hexane:EtOAc

to provide the product (7-13) as a yellow oil (15.4 g; 80%).

'"H NMR (400 MHz, d6-DMSO): & 7.88-7.81 (m, 4H), 5.77-5.66 (m, 1H), 5.04-4.88
(m, 2.5H), 4.80-4.73 (m, 1H), 4.65-4.61 (m, 0.5H), 4.60-4.49 (m, 1H), 2.68-2.47 (m, 2H).

*C NMR (101 MHz, d6-DMSO): § 167.87, 134.79, 133.77, 130.94, 123.26, 118.21,
81.82 (d, /=170 Hz), 50.47 (d, J=19 Hz), 31.40 (d, /=6 Hz).

Step E: Preparation of Compound 7-8

Compound 7-13 (15.3 mmol) was dissolved in 2:1 CH3;0H:H,0 (1500 mL) and a
solution of OsO4 in H,0 (29.3 mL of a 4% w/v solution) was added. NalO4 (42.2 g;
197.2 mmol) was then added in a single portion and the resulting mixture was stirred at
ambient temperature. After 3 hours, the mixture was filtered to remove precipitated solids

and the filter cake was washed with EtOAc. The filtrate was concentrated in vacuo to
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Compound 11-2 (1 eq) was dissolved in acetic acid.
Pal | adi um on carbon (0.25 eq) and 1, 4-cycl ohexadi ene
W@ 1@s8eepp1ner e added and the reaction m xture WeST/HBADBOB4154
to 60 degrees celcius. Stirring continued at 60
C . .
rer R Rl Pl B R S Ao TR IR Al bl porions
of Et A gid the pbmdyinatl Eﬂ@Alcte&traéfhWeﬁ: deeldiover MasS Q4 filkerdd,\aintl h

met hanol Theflltr ncncetrated
coRpgpiti ¢ 5 §/iesidye van 18&91 tibi ﬂpéfﬁ&}eﬁoad? QN4 epd #&ﬁw.gg and
seqla%ntfi)’alléﬁe?utgé %h%ob/? ‘3@%’ 40%, 566, QI?(NO(T 0B ZEHALTH H\éxtaHQUCornpound 7-
purifi'cation. ep C 'Protection of the secondary
8 vamm®em inhaBHEo {Soma@ONHBotconﬁtnBo@tE@wlﬂhmeﬁiomdmpunty The

114F0 ound 11-3 (1 eq),
fraglf i Y e Fir e o g PSS o e st B Hispand pad of
silicd arkd 8l8)ed vAM W, PXGAC iNBE@nakd prRYRIR T dnthonll a8k a [TER yellow
reaction was stirred at rt under nitrogen for 10
solikbUd sl 2:R@&0t i on progress was followed with LCMS. The
reacti on was then evaporated to dryness. The
r enBHMNME. (H6d MHIzaId6v]hMSﬁlarEB D il gndd)bBO WSR3 (wat4H) AHT4.94 (m,

1 B (ST ) S0 OO HEna O 2 g o B S0 216m, 21,
ol o SMIEYRIMIE! o BRISP E%00ctly By ¥ Tpa7SiiDs. 123.24. 8180

(d,centHbt)r 44 .80 (doderHvaduaa(d,PecHE). cat i on was done with
| SCO colum (0% to 30% EtQAc over 35 mn, 30%to 100%
over 5 mn, 100%for 5 mnp). St D: Reduction of
ethyl ester to al dehyde d{]’gﬁﬂﬁiﬁsﬁ) NHBoc F DIBAL(1 M
in Toluen DODCMHF F 11-4 11-5 20 Conpound 11-4
(2.8 g, 10.48 mMAtern¥RSydtEsSRlof€hmpodddt-and pl aced
under an atnosphere of nitrogen. This solution was
cooled to -78 degrees celcjuys in an acetone/dry ice
bath. DI BAL sol ution (1M i3fi¢Blefene, 20.97 niL, 20.97

nmol ) was added dropwi se. The reaction was then
stigrechfor 2 additignal oRours. The reaction was

foll d wwth LCVS. e reaction was then quenc ed
wi t h Jnet hanal _gnd stirfed nor 5 m-n—Nbbhano 25 was
por at ed der” r eéduge § re m

pRSSUr e.
aquegys phase was gyt ract ¥ @

Step A: Preparation of Compound 7-14

Compound 7-9 was refluxed with 2.2 equivalents of phthalic anhydride in the
presence of 2.2 equivalents triethylamine in ethyl acetate until the reaction was complete.
The solvent was removed under pressure. The residual was dissolved in water with a pH of
4 and then extracted with ethyl acetate. The combined organic layers were washed twice
with water having a pH of 4. Then, the organic phase was dried with sodium sulfate. The

solvent was removed providing 7-14 as a white solid.

69



10

15

20

WO 2008/ 063912 PCT/ US2007/084154 wth EtOAc (3X). The

collected Et OAc extractions were dried over sodium
waeoBaew12 filtered through a fritted filter apdI/US2007/084154

concentrated under vacuum Purification was done with

0 9% r 35 mn, 40%to 100% over
Steg B! Préé%é%}g)ﬁgﬁ%of r(r)lqr%i??i(;fm ve 11- 5 Y(i) el d: 1.(;3 g

o S R R T T i o

WaB\Isﬂﬁ‘recfXWb&nftMnﬁeratﬁﬂe intif akleab sdliriacfotiangolndsoldticn \@&]cooled to

| | d h |
0 ﬁgand t@@&h%ﬁ%g@ﬁ“ %ﬁsﬁt \\45 %Jéiﬁe DCQA%F%H% Iigllﬁgérgﬂeﬁsr?ﬂ“ed at0 °C
unerd, dﬁ'ﬁplre)actlﬁp&nﬁﬁgﬁdtp Bl DBt 81Ba to DV TR reactlon was

wer e added and the reaction m xture s stirred at rt
washﬁeimwcg ith Witter. rldaddCeinphbee waslohdéd aved sidick igelytvs.and flushed

Wl@ g)’E%: letl onwtgré?\(ﬁgﬁoa}ﬁn&@%gdvﬁ@maﬁ%e \évlahﬂmwater

sulfate filtered with a fritted filter, and
concentrated under vacuumgxRiiplé §cati on was done with
I sco col um (O%to 30% Et OAc over 25 m n, 30%to 100%

over 10 min, 100% for mn) Yield; 58 (77.09% .
Step BYnHspisof Iawrmﬁdlaﬁe fner- Nltyla‘!rozsolrutan Iggnpamate
AcOJKF """"" NHBoc ClI Ac F 11-7
@) = 0 =
: DIBAL-H, DCM, -78°C :
/\O)I\/\NHBOC HJ]\/\NHBOC
81 8-2

Azeotropic mixture of (S)-ethyl 3-(tert-butoxycarbonylamino) butanoate 8-1 (1 eq.)
and toluene (x=3) was dissolved in dichloromethane and cooled to -78°C. Then 1M
solution of DIBAL in toluene (2 eq.) was added dropwise under N, atmosphere and stirred

at -78 °C for 2 h.

The reaction was quenched with methanol and concentrated. To the concentrated
residue was added 2 M potassium sodium tartrate solution at 0°C and stirred vigorously at
room temperature for 30 min. The reaction mixture was partitioned between ethyl acetate
and water. The organic layer was washed with brine, dried over sodium sulfate. filtered,
evaporated and dried under reduced pressure to provide compound 8-2 as a light yellow

viscous liquid. MS: MH+ = 188.2
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H\W ~F DCM TEA ~" B n F 11-6 NHBoc F NN NF / NF
F NHBoc Ac 15 11-8 75 WD 2008/ 063912

w007/ 084154 Conpound 11-6 (58.0 ng, O.RAT/OR0)/084154
was di ssolved in DCMin a screw cap vi al
(S)-2- Acet oxypr opanoyl Ch%%&hgﬁ §0.042 nm, 0.33 nmol)
and triethylam ne (0.046 , .%3 mol ) were then
added. The vial was seal ed and heated to 40 degrees
cel ci us. THhenthesisof (Rntevabutyl #roxebutan-%pledehpmeste
cel cius overnight. After reaction conpletion, the
OAV

SOy P RuRa AT (TR AR YA R b BR6L bingate
the isomers were separated using reverse phase 5
chromat ogp aplyy. The S-isoner showed a retentio/liljf

0fd. 29 n on LCMVS; th -L.somer shaq

@ tign ti nmeN3SQs 33 (%Oﬁﬁl&;r, |_S"{\J(i eld o e Qi somer NHBoC
54 nmg (20.7% . Yield of the R-isomer: 79

(21. 49 .9-Conmpounds 1-15, and 18-86 in the t abl el ow

were prepared using the 10 net hodol ogy described in

t he previous Exanpl es and Met hods. Conpounds 16 and 17

31 P ARTRBr> SRRRUDERe P C P 2P o35 AP Rhh Boc-

aniSHIRIB €3 b§.) aediisPpRPYicaabireint ¢4 60§ Dhe ®Kitidn thixtirbevadtirred at
and are conmerci al | avai |l abl e or may be £re ared
a

roqys fongp KBk onEE h-dﬂse%eaqﬁi@né@m@wa% coneentzme Regtigoned between
' t ' | ,
et BRSO b DARTARCR AR F ARG A b LY bine,

driadoesrebdiutr @ilfalenfibered csvhperdnind daedundbe dedusedipressure to provide

stereoi somer of ar ne of the conmpounds in Table 1.
CmPHmBﬁELzéﬁé8ﬂ¥w§ﬂ€33W§¥é@ﬁ%dﬁ%%*@s an enantioner. In
anot her aspect, the stereoisoner is a diastereoner.

S S P ne e Py bamate

benzyl -3-(2,5- 1 F/ NHz 551.2 difluorophenyl)-1H N N
O

F1,2,4-triw5-y|)-2,2 )K/L
- - O,
O/\O NHBoc DIBAL-H, DCM, -78 C= H NHBoc

9-2 9-3

Azeotropic mixture of (R)-((benzyl) 3-(tert-butoxycarbonylamino) butanoate 9-2
(1 eq.) and toluene (x=3) was dissolved in dichloromethane and cooled to -78°C. A 1 M
solution of DIBAL in toluene (2 eq.) was added dropwise under N, atmosphere and stirred
at -78°C for 2 h. The reaction was quenched with methanol and then concentrated. To the
concentrated residue was added 2 M potassium sodium tartrate solution at 0 °C and stirred
vigorously at room temperature for 30 min. The reaction mixture was partitioned between
cthyl acetate and water. The organic layer was washed with brine, dried over sodium
sulfate, filtered, evaporated and dried under reduced pressure to provide compound 9-3 as a

colorless viscous liquid. MS: MH+ = 188.2
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di met hyl propyl )nicotina F (jN mde /

N-((S)-3-amno-4 fluorobutyl)-N((R)-1-(1- F NN NH2
Whe003pb3982 (2,5 2 1 N 559. 2 difl uorophenyl) - 1H PQI/NS2087/084154

1,2,4-triazol-5-yl)-2,2- i N dinethyl propyl ) norphol i

F < ne-4-carboxam de 8/ 063912

PCT/ US2007/ 084154 N-((S)E§Mgh%ﬁ® 4

fluorobutyl)-N((R)-1-(1- F NN benzyl-3-(2,5 3 NHz

518. 3 di Pyuiduesip bteyt-putyl2-mpthyl-f-oxobutan-2-ylcarbamate

124tr|azol 5-yl)-2,2- dimethylpropyl)-2 F H co

AD SOURRSH M i 3-Hinfrbo e BBt -
504 2 difluorophenyl)-1H N o
N1, 2, 4-tri a@ol yl)-2,2-_dinethyl propyl)
hyd i@i SPR. QY4
fl)/uz)%)kl)ﬁ ) N- (NS (1((R)1 F NN benzyl - 3- ?2 5. sNH57 3

di f1 uoropheni®y-1H N NHz 1,2, 4-triazol -5-y99-2, 2 o=
di met hyl propyl ) pi peridin

To 3-amino-3-methyl-butyric acid 10-1(1 eq.) in methanol at 0°C was added 2 eq. of
thionyl chloride. The reaction mixture was warmed to room temperature and stirred
overnight. The solvent was evaporated to give azeotropic mixture of 10-2 and toluene

(x=3) which was used for Step B. MS: MH+ =132.1

Step B: Synthesis of methyl 3-tert-butoxycarbonylamino)-3-methylbutanoate

(Boc),O / THF

T QY
~o NH ~o0 NHBoc

2

10-2 10-3

To methyl 3-amino-3-methylbutanoate HCI salt 10-2 (1 eq.) in THF was added Boc-
anhydride (2 eq.) and diisopropylethylamine (4 eq.). The reaction mixture was stirred at
room temperature for 48 h. The reaction mixture was concentrated and partitioned between
cthyl acetate and water. The organic layer was separated, washed with water and brine,
dried over sodium sulfate, filtered, evaporated and dried under reduced pressure to provide

product 10-3 as a white solid. MS: MH+ =232.1

Step C: Synthesis of tert-butyl 2-methyl-4-oxobutan-2-ylcarbamate

o o
- u DIBAL-H, DCM, -78°C J\X
0 NHBoc > H NHBoc

10-3 10-4

Azeotropic mixture of methyl 3-tert-butoxycarbonylamino)-3-methylbutanoate 10-3
(1 eq.) and toluene (x=3) was dissolved in dichloromethane and cooled to -78°C. To this

was added dropwise 1 M solution of DIBAL in toluene (2 eq.) under N atmosphere and

72



10

15

20

25

F OF e-l-carboxamide N-((R)-3-am no-4
fluorobutyl)-N((R-1-(1- F-N benzyl-3-(2,5- 6 559.3

WG ®3063917% | uorophenyl) 1H N NHz PCT/US2007/084154
1,2,4-triazol - )-2,2- F 0 dinethyl propyl) norphol i

sl B R e S ey
corBidtr&ed rdsiduo map hddyd ) MLpbtadNiudiHRodium tartrate solution at 0°C and stirred
Vigg A RGBSR 50 0 B ks G e per e Bt en ety
acc%gg ghHRARL ZTE@JI%Q%QW& Q3¢ %}%ﬁhed]wfﬂ( ﬁ)meg éiﬁ?&l BQer‘Lo d1u5_n7su:l)’fate

| uor obut - N-N benzyl
ﬁltdlreﬂ] mpolptﬁdmﬂ)dntd-luhﬁer eruted picaswt toprpiide @r@iuct\l (N#H2s a colorless

. di met hy pYL)-3 3 F di met hyl urea
Vlsi‘?‘%g‘(ak%m%plgﬁi 4_$qzu£robutyl) 1-((R-1-(1- F N-N
benzyl - 3-(2,5--~-~ 9 503.2 dif]uqgrophenyl)-1H N
1,2,4-triazol-5-yl)-2,2- RI’“NPEedllnethyl propyl)-3--__~
F rrethyl urea H F (2S, 6R) N-((S) -
Preparation of Boc- -protecte Dlﬂuoromethylaldehyde

Step A: Reductive amination

0O 0O
1.7CL, WV )L TENDCE

F
2. NaBH3CN/MeOH O

11-1 112 F

EtO

Ethyl 4,4-diflouro-3-ketobutyrate (11-1, 25 g, 15 mmol) was dissolved in
dichloroethane (300 mL). Benzyl amine (49 mL, 45.2 mmol) and triethylamine (83 mL,
60.2 mmol) were then added and the solution was stirred for 1 minute. TiCls solution (1M
in DCM, 60 mL, 60.2 mmol) was then added dropwise. The mixture was stirred overnight
at rt. Reaction progress was followed with TLC. Sodium cyanoborohydride dissolved in
MeOH was then added droprise over 1 hour. The reaction was stirred for an additional
hour. The reaction mixture was partitioned between EtOAc and sat. sodium bicarbonate
solution. Be careful to keep reaction in the hood and use a cyanide detector. The reaction
was then washed with water (2X) and Brine (2X). The organic layer was dried over sodium
sulfate, filtered through a fritted filter and concentrated under vacuum. Purification was

done on Isco (0 to 100 % EtOAc over 45 minutes) to give 11-2. Yield: 36.3 g (68%).
Step B: De-benzylation of the secondary amine

HN/Bn o) NH,
Pd/C, 1,4-cyclohexadiene F

EtO

F
EtO Acetic Acid
11-2 F 11-3
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4-fluorobutyl)-N((R-1- F NN (1-benzyl-3-(2,5 10 N
587. 3 di fluorophenyl)-1H N~/ NH2

waeseon azol -5-yl)-2,2 di net hyl pr opyI ) - PCBUSTO0N84154
F di et hyl nor phol i ne- 4- carboxanlde (S)-3-am no-4

fl
i ¢ LML H s Gt dprh e F‘%“‘@ BroPiefgy 925 co
andli detyhlphpxaaipynie X1 B o @ wéd iadeddanduhemacton Mixtikre waA8 hédded to 60
egzrg%gcﬁe 613&? 3,3’2 yﬁ% / USZOO(? /e 268 4(#54 es &p (I\}( @%}133 ’?hné pegctlon was followed
Wlﬂlll fduar aph %‘a)é'tll)n Jﬁ)ﬁ's Hle;i'cgol%dtt(; Hanals 'lt"éreﬁltﬂroaglga pN/ % lite. The

di met hyl propyl ) -3- 0= net hyl urea
Cehl;e(v(/aa)ru@e@mmhgnerthaﬂél |\IIN: filtater wb&ﬁﬂlym yotmem@md tndet vacuum to yield

eSO ppirz e g st 1B Ry S aehpgpon vithout

purification.

Step C: Protection of the secondary amine with Boc

O NH, 0 NHBoc
E Boc,O, K,CO4

EtO Dioxane EtO

F
11-3 14

F

Compound 11-3 (1 eq), tert-butyl dicarbonate (1.3 eq), potassium carbonate (1.3 eq)
and dioxane were all added to a flask. The reaction was stirred at rt under nitrogen for
10 hours. Reaction progress was followed with LCMS. The reaction was then evaporated
to dryness. The remaining material was partitioned between water and EtOAc. The layers
were separated and the aqueous layer was extracted two more times with EtOAc. The
organic layers were combined, dried over sodium sulfate, filtered through a fritted filter, and
concentrated under vacuum. Purification was done with ISCO column (0% to 30% EtOAc

over 35 min, 30% to 100% over 5 min, 100% for 5 min).

Step D: Reduction of ethyl ester to aldehyde

0] NHBoc @) NHBoc
DIBAL(1M in Toluene)

EtO DCM H

F F
11-4 11-5

Compound 11-4 (2.8 g, 10.48 mmol) was dissolved in DCM and placed under an
atmosphere of nitrogen. This solution was cooled to —78 degrees celcius in an acetone/dry
ice bath. DIBAL solution (1M in toluene, 20.97 mL, 20.97 mmol) was added dropwise.
The reaction was then stirred for 2 additional hours. The reaction was followed with
LCMS. The reaction was then quenched with methanol and stirred for 5 min. Methanol

was then evaporated under reduced pressure. The remaining aqueous phase was extracted
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thrbigh 2frdictllfiler ephemytntraéd uddsHPacuum. Purification was done with Isco
ol 5 i BT R e
ViBET( 97099484154 (R -6- (ani nomet hyi) -4 |

((R-I-(1-benzyl-3- 16 N-N phenyl-1 H1,2,4-triazol- N

- M| = - i. et hyl propyl )-1,4 NH2 oxazepan- 3-one

Steg’ %&9@%5%9% lﬁil )}/4? (%)21-(1- benzyIX- 3 ?2, 5- 1 F

N-N di fl uorophenyl)-1 HBn17 N N di net hyl propyl)-1, 4-

oxazepan-3-one N NN
N’ /Bn
0 NHBoc NH, A N—N

g /

E  Na(OAc)3;BH,4, Acetic Acid VY

DCM

11-5 F 116 NHBoc

Compound 11-5 (31 mg, 0.14 mmol) was dissolved in DCM. The triazole (65 mg,
0.14 mmol), sodium triacetoxyborohydride (44 mg, 0.21 mmol), and acetic acid (0.013 mL,
0.21 mmol) were added and the reaction mixture was stirred at rt overnight. The reaction
was followed with LCMS. After completion, the reaction was washed with water (2X).
The DCM layer was then dried over sodium sulfate, filtered with a fritted filter, and
concentrated under vacuum. Purification was done with Isco column (0% to 30% EtOAc

over 25 min, 30% to 100% over 10 min, 100% for 5 min) Yield: 58.0 mg (77.0%).

Bn
F NN
/ V4
N)\‘)< Fk
N =
\/\\\\‘ F

Step F: Acylation

Bn o)
/
F N_N AC F i NH BOC
/) O\E)Kq Ac;<
N F 11-7
HN DCM, TEA
F
Bn
F 11-6 NHBoc F ;\I_N
Va
N\/\)\
F
F |||||||||| NHBOC
Ac;<
11-8
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fl
5 5‘;_@59%%??({1" (i)% gt(ééenxﬁl% Hﬁfrﬁﬂoﬁp@slﬁlgg%g g B irPa &l c% vial.
(92 AcétﬂkyprapmoyBekybmdezgomztmm 033 hyhqdy apitriptiyatinaé).046 mL, 0.33

mrwlg]wﬁ?&g'\' T FgAcRE ‘f?iﬁ)wal 1V %ﬂlqﬂ %'Er@emg R af dogrees ebeius. e

realéltlé)\h whs &fedt lefdle%r‘%&fg‘ﬁﬂé' derdibht. Okfter reactlon completion, the solvent
,4-triazol - 3- 2- dinmethylpropyl)-1,1F
wasl lrmcmeldluodﬁr\mh@lhmn é" hg reagtion maxthexeasi tdleenolp&@ avv:Donltrlle and water,
08/ 063912 PCT/ US200.7/ 084154
an‘?z POV VI~ ﬁﬁp%r(a Usipe r?‘?rserW?\nga%W%V %Fh? 31spnapf showed

a réleMionRtiR®&f 229 infihite oARITaMS] the %H‘so@é’r showed a retention time of 1.33
1,2,4-triazol -3-yl)-2, 2- dlneth%{ )-1,1
minute, Yield of the S-isomer: 15.4 mg (20.7% ield of the R-isomer: 15.9 mg (21.4%).

Compounds 1-15, and 18-86 in the table below were prepared using the
methodology described in the previous Examples and Methods. Compounds 16 and 17 are
prophetic compounds and can also be prepared in a similar manner. The starting materials
used in the synthesis are recognizable to one of skill in the art and are commercially
available or may be prepared using known methods. The compounds in Table 1 were
named using AutoNom 2000 (Automatic Nomenclature) for ISIS/Base, implementing
IUPAC standardized nomenclature. In one embodiment, provided is a stercoisomer of any
one of the compounds in Table 1. In one aspect, the stereoisomer is an enantiomer. In

another aspect, the stereoisomer is a diastereomer.

TABLE 1
Compound Structure MH+ Name
N-((S)-3-amino-4-
fluorobutyl)-N-((R)-1-(1-
N’N benzyl-3-(2,5-
1 / 551.2 difluorophenyl)-1H-
S 1,2,4-triazol-5-y1)-2,2-
dimethylpropyl)nicotina
mide
N-((S)-3-amino-4-
fluorobutyl)-N-((R)-1-(1-
N’N benzyl-3-(2,5-
2 N 559.2 difluorophenyl)-1H-
\/\/ 1,2,4-triazol-5-yl)-2,2-
dimethylpropyl)morpholi
ne-4-carboxamide
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(2R -N-((S)-3-am no-4- fluorobutyl)-N ((R)- -(2- F

WORMNSO6IENZY| - 5- (2,5 di fl uorophenyl)-2H 22 N MNRUSHB7/@4154
1,2,4-triazol-3-yl)-2,2- o~ N di mathyl propyl) 2 FF
( hydroxy Iﬂyl)p ROl TdI— ~0H neq I -cgrboxani de
(29)-N-((9)-3-a 4- f | uor obut yI ) - N- (|( RN-((8)-3 {amipo-4-
benzyl - 5- (|2, 5- j -Ndifl uor ophenyl ) - 2H|{l@gobirt kHN-HRI- 13(1-
1,2,4-triazol -3-y| )\ o-t/ N r| dinmthylienogyd-2 N
oH F (Ghydrjoxynet hyl roli M ne-518.3 qardifix@tplttayl)-1H-
(2R)-N-((R)- no-4 uorobut yl) - N- (| ( R A-thiazd1S-1)-2,2-
N N benzyl|- 5-Y 2 | uor ophenyl) - 2H 24dll}]!1€]ﬁ{—§2[p155§1)_§
1,R,4-triazol -8-yl)- F O~N di nret hyl pr %koxactarmde
( hydr oxy tthovrr'ﬂ}PPdl ~oH F me- | -lcarboxa 5
(28)-N-((R) - 3-a @ 4- fluorobutyl)- N (( RN((&)-3(adrind=4-
benzyl - 5- (|2, 5 J A d| fl uorophenyl )-2H éorB‘o 5 Z )31 (1-
1,p, 4-triazo| 3-yl) o-t,/Ndim_st_hy Pr QRY LY __(
N Vi OH F hym Xy hle)"p yri °§d4c.’i difluorophenyl)- lH-
N N “_F 1,2,4-triazol-5-yl)-2,2-
OQS dimethylpropyl)-2-
F g hydroxyacetamide
N-((R)-3-amino-4-
fluorobutyl)-N-((R)-1-(1-
F '}‘_N benzyl-3-(2,5-
5 N/)\‘)< 557.3 difluorophenyl)-1H-
N NH, 1,2,4-triazol-5-yl)-2,2-
o=< \/\( dimethylpropyl)piperidin
F @ F e-1-carboxamide
N-((R)-3-amino-4-
fluorobutyl)-N-((R)-1-(1-
v benzyl-3-(2,5-
6 N/)ﬁ)< 559.3 | difluorophenyl)-1H-
N NH, 1,2,4-triazol-5-yl)-2,2-
A o=( \/\( dimethylpropyl)morpholi
N E .
ne-4-carboxamide
¢
(25,6R)-N-((R)-3-amino-
4-fluorobutyl)-N-((R)-1-
F ?l_u (1-benzyl-3-(2,5-
7 difluorophenyl)-1H-
/ ©/<N ! v | 287?124 triazol-5-yl)-2,2-
o=< \/\( dimethylpropyl)-2,6-
F N F dimethylmorpholine-4-
§~§o>* carboxamide
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hydr oxypr cpanam de N-( ani nopr opyl|) - N- dimethylurea
((R - 1-(2-|benzyl - 5(2/5‘ 29 KN 472.2
di ftooropheny1)-2HL. 2, 4-tTiazol 3=yt )=[2, 2= NF2
di et hyl prjopyl ) -2 hydr oxyac¢et am de / ,
(28) - N}/( g arpnynznpr opyy) - Y Y 1"_(K()R)'3'amm°'4'
fluorobutyl)-1-((R)-1-(1-
F N—N benzyl-3-(2,5-
9 / /)\H< 5032 | difluorophenyl)-1H-
N 1,2,4-triazol-5-yl)-2,2-
N NH, dimethylpropyl)-3-
F O:< methylurea
N— F
(25,6R)-N-((S)-3-amino-
4-fluorobutyl)-N-((R)-1-
F ’}‘_N (1-benzyl-3-(2,5-
10 N 5873 diﬂuoyophenyl)- 1H-
N NH 1,2,4-triazol-5-yl)-2,2-
TN dimethylpropyl)-2,6-
o=( ! imethylpropyl)-2,
F N Np dimethylmorpholine-4-
_>__ carboxamide
¢
1-((S)-3-amino-4-
fluorobutyl)-1-((R)-1-(1-
F N—N benzyl-3-(2,5-
11 I 5173 difluorophenyl)-1H-
N 1,2,4-triazol-5-yl)-2,2-
N~ NH: dimethylpropyl)-3,3-
L O:< : dimethylurea
NF

78



N-((R)-1-(2-benzyl
541.1 1,2,4-tri azol

-5- F N (2,5-difluorophenyl)-2H 30
-3-yl)-2,2- NN H2

W@l pr opyl ) -2 F O==< . ~~CH PCT/US2007/084154
(hydroxynethyl)pyrrolldl ne- | -carboxam de 82 WD
200871063912 PC . t54— Ny (3-ammopropyl ) -NF N
NN ((R)-1 31 527.2
di f | uor oph -trilazol - 3- yl1}(®)-2-amino-4-
Odj et hyl g neq 4- car héxeuwbakgl)-V-((R)-1-(1-
(2, 6R) - N ((R11- F NN benzyl-3-(2,5-
(2r benzyl - f1 uor aphenyl difddiophdyh2 H-
1,2, 4-trig ( Nj-N 1,2, 4-triazol-5-yl)-2,2-
di pret hyl ng Ram| de d 1)3_
N-|( 3- ami ngpr opYy!| H R)* 1- ( 2- be nzyllmmeté%my
di fl uor ophenyg) - 2H 33 NNNHQ 6Q4.1
1,P,4-triazol-3-yl)-2/2- O~ dinethyl prapyl )-4- N N
(methyTsullfonyl ) pi gekazi ne- 1 - c¢arboxam de O SAO \

(25)-N-((R)-3-am
N benzyl
2,4-triazol -3-yl)-

/)
518. 2 di fluorophen

1) - N-(

(R- 1-(2- F
y| N-@RH-3 Nnivhi?-4-
fluorobutyl)-N-((R)-1-(1-

benzyl-3-(2,5-
difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-
dimethylpropyl)thiomorp
holine-4-carboxamide

F ;\I_N
13 N/)\)<

5752

N-((S)-3-amino-4-
fluorobutyl)-N-((R)-1-(1-
/ benzyl-3-(2,5-

14 N 5752 difluorophenyl)-1H-
Ne_~_-NH> 1,2,4-triazol-5-yl)-2,2-
o=< B dimethylpropyl)thiomorp
F N\> N holine-4-carboxamide
L
N-((S)-3-amino-4-
fluorobutyl)-N-((R)-1-(1-
F ’}‘_N benzyl-3-(2,5-
15 N 557.2 | difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-
N NH 245 Y >
o:< \/\_/ i dimethylpropyl)piperidin

e-1-carboxamide
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difluorophenyl)-1H-

17 1,2,4-triazol-5-yl)-2,2-
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N-((R)-3-amino-4-
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F N—N benzyl-S-(2,5-
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fluorobutyl)-N-((R)-1-(2-
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19 ©/4N/)\A)< 5512 | difluorophenyl)-2H-
N NH, 1,2,4-triazol-3-yl)-2,2-
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N-((R)-3-amino-4-
fluorobutyl)-N-((R)-1-(2-
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20 | 7 AF 6072 difluorophenyl)-2H-

o =< ' 1,2,4-triazol-3-yl)-2,2-
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F Q__> dioxothiomorpholine-4-
S=q carboxamide
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di f | uor obut yl ) I\I‘NL(\jR FN@;’: (2, 5- di |l uortsprdriy(23-
67 | 15323 difluorophenyl)-1H-
N —F 1,2,4-triazol-5-yl)-2,2-
O il dimethylpropyl)-2-
. —d methoxypropanamide
(S)-N-((S)-3-amino-4-
fluorobutyl)-N-((R)-1-(3-
F N—=N (2,5-difluorophenyl)-1-
68 [ ,)\)< 532.3 | (3-methylbenzyl)-1H-
N 1,2,4-triazol-5-yl)-2,2-
N NH 3= s
o) \/\___/ ’ dimethylpropyl)-2-
F il Np hydroxypropanamide
HO
(2S,6R)-N-((S)-3-amino-
4-fluorobutyl)-N-((R)-1-
E NN (3-(2,5-difluorophenyl)-
7 1-(3-methylbenzyl)-1H-
69 ©/<N Rty | 12 | 124 triazol-5-y1)-2,2-
! o= B dimethylpropyl)-2,6-
N_>< ~F dimethylmorpholine-4-
}O carboxamide
(S)-N-((S)-3-amino-4-
fluorobutyl)-N-((R)-1-(1-
N—=N benzyl-3-(3,5-
70 F [ 518.3 difluorophenyl)-1H-
N 1,2,4-triazol-5-yl)-2,2-
N NH 24 2
o] \/\___/ ’ dimethylpropyl)-2-
F » Ml g hydroxypropanamide
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NNNF 1-(3 - 80 N 604.2 (trifluoronethyl)benzyl)-
1H1,2,4-triazol-5-yl)- ~0).,Il FFF

W@2@s@6aver hyl propyl)-2- H O hydroxypropanani dePCT/US2007/084154
(S) N—((S) 3-ani no-4, 4 Br d|fluorobutyl) N((R-1- F

NNH2

NI (3
L 5-difld
2,4-tria

—bromnobe
or ophenyl
zol

_5_y|)_

=3~
H N N NHz
2- O~ _

di et hy

42

(S)-N-((S)-3-amino-4-
fLeybltyB-N-GRHYQ-(1-

N —
QT

1 1 F* K hydroxypropanam de 92 WO

008/ 43

T/U§g00‘
f1 uor obu
614. 2 (
2,4-trig
dr oxypr @

i Ay b (]
Ul UUuUtl

/ 84154
tyl

fir%

_I'TT

haorn—yvy

%{35-
loro

D)zl H-
rPTﬂ \iagot ?,yl -2 ,2-
‘gjﬂlﬂﬁowlﬁp

Aypropanamide

| 534.2
| azol - 5-
dr oxypr @

72

UCIILyI
- NN

Dyl ) -2
-3-am

587.3

'\.) \L bIIIUIU\J

R)-N-((S)-3-amino-
robutyl)-N-((R)-1-
(1-benzyl-3-(3,5-
difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-
dimethylpropyl)-2,6-
dimethylmorpholine-4-
carboxamide

73

536.3

(S)-N-((S)-3-amino-4,4-
difluorobutyl)-N-((R)-1-
(1-benzyl-3-(2,5-
difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-
dimethylpropyl)-2-
hydroxypropanamide

74

536.3

(S)-N-((R)-3-amino-4,4-
difluorobutyl)-N-((R)-1-
(1-benzyl-3-(2,5-
difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-
dimethylpropyl)-2-
hydroxypropanamide

75

550.3

(S)-N-((R)-3-amino-4,4-
difluorobutyl)-N-((R)-1-
(3-(2,5-difluorophenyl)-
1-(3-methylbenzyl)-1H-
1,2,4-triazol-5-yl)-2,2-
dimethylpropyl)-2-
hydroxypropanamide
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fluorobutyl)-N((R-1-(1-
& N 591. 3 fl uorophenyl)-1H1, 2, 4-
WO 2008063922 et hyl propyl ) -3

F N benzyl
tri
c N F (hydr

-3-(5-chloro-2 84

azol -5-yl)-2- O N
oxymet hyPQTOSND084154

Ho 1 |ne4carboxamdeh (S) N-((S) 3-am no-4, 4-
di uoroouyl =N (R FN-_N(3-(2, 5-di f ruor ophenyt)
85/ 578.3 1-(3- |sopr benzyl ){ N N N&»-N-((S)-3-amino-4,4-
1H 1, 2, 4-tjri azol - 2, 2- dil met hyl|difbpydbutd)-K-ER)-1-
FH hydr oxylpr o ana | (%) - N- ( (R) - 3-|aqii-(Boeykndbenzyl)-3-
di fl/ UOdSObLty' 8 | E N NI § 3-4{6.5-| i, $-difmioesphenyl)-l H-
86 578. 3 | S yl be NN NHg 2 4-triazol-5-y1)-2,2-
1H 1, 2, 4-t r| a2l - -Vé\zﬁr}\ﬁ?/net hyl prdp gneghﬁpr"ob%%z_
F hydroxypr opaFnam de ‘HO 2008/ 06"9
PO/ US2007/ 084154 Eganpl'e 12 Assay forl DOCSr TR P AGMde
KSP Activijty This ex provi des a re e I
vitro assgy for det:ﬂ% KSP acti vi tgé ﬁﬁ%)t a?ﬁ?no 5‘411
Purified rficratubul s qbtaFked fiom bovi ’rﬂ%lol:ﬂé'l - 'Q() -
pur chased |from 5 Gytloskief et on Incsﬁ( v ErC-epnghagyl)-3-
usp) . “The |mo fody of hunan K l(3Ec 25>-diffaqeaphynytesd H
cloned, expr & an i fNred fo greatb%“ttﬁaﬁbl 9@22-
honogenei tly. B onDIO Green was purchased finmthydpropyl)t2y
Resear ch F’roducts Lh "t rord Court, Eﬂagdrekypr’apmamide
Uni-ted—Ki-rgaderm—M \,ro* ubul es—arg—KSP— et
(il e., the KSP m)tor in) wer @ dilur%) )a% 0-4,4-
buf fer (29 mv Tr| s- F5) 1 mM M 0f01 Cff)-1-
and 0.25 (3- (i 5-difluorophenyl)-
1-(3-
78 )\2< 604.2 | trifluoromethyl)benzyl)-
1H-1,2,4-triazol-5-yl)-
..|| N 2,2-dimethylpropyl)-2-
HO hydroxypropanamide
(S)-N-((S)-3-amino-4,4-
difluorobutyl)-N-((R)-1-
F N—N (3-(2,5-difluorophenyl)-
79 ( 550.3 | 1-(3-methylbenzyl)-1H-
N NH 1,2,4-triazol-5-yl)-2,2-
N 9&s s
O=§ \/\:/ ? dimethylpropyl)-2-
F g e hydroxypropanamide
(S)-N-((S)-3-amino-4,4-
F difluorobutyl)-N-((R)-1-
F ’/\I_W LF (3-(2,5-d1f1‘l_18f0phenyl)-
80 N 604.2 | trifluoromethyl)benzyl)-
NN 1H-1,2,4-triazol-5-yl)-
F =$ N 2,2-dimethylpropyl)-2-
HO hydroxypropanamide
(S)-N-((S)-3-amino-4,4-
Br difluorobutyl)-N-((R)-1-
F N—=N (1-(3-bromobenzyl)-3-
81 . 614.2 |(2,5-difluorophenyl)-1H-
N NH 1,2,4-triazol-5-y1)-2,2-
N et >
O=§ \/\:/ ’ dimethylpropyl)-2-
F g e hydroxypropanamide




10 ng/ L BSA) to a final concentration of 35 g/nL
m cr ot ubul es and 45 nM KSP. The m crotubul e/ KSP
wWOorooB063®127as t hen pre-incubated at 37 C for 10PEi/0S1007/084154
pronote the binding of KSP to m crotubul es. To each
welt—of the testTgg_ptate (384-wet T plate)y contair i g
1.25 L of |i nhi bi tor test conpound i|(S)BNBR)-DramDESOA-
onfly in the case” O ontrol s) were addedifRbrdbussl)-NTeR)-1-

15| sol utign (ATP qill_g\téd(LtO a concent r at(10B-bm30hzM)-3-

I n| asgay tuff 2]

i of the|abave-|(dealioRghenyl)-1H-
m cr ot ubulle soNut i The pl ates vverp2|4ntglggﬁtse )t
RT| for 1 rour ol | ation, 63 Lof et )2_
Geen (a nmal aghite gr an- ed dye that g;{lr eLs, anarmde
rel ease of| i norgani eidphosphdte) Whas added’t'd gpgﬂ
wel | . The [pl ates I ncubat ed ffor an | additi onal

5-[10 ni nutles then absorbance|at 63Q NwS)-3-amino-4-
det erm ned using a ctor Il 20 plate ridadebutylpie((R)-1-(1-
anpunt of abSQ:r bancg” aty 630 nm cor r espandatyt-8-(2kéloro-5-
ampung3 of P ac | |t i.n the sangi4es. ﬂﬁbﬁ)phgm) Of-1,2,4-
each i nhi bi Wés corrpound was then dehesng- p@.@z-
based on tjh cre ~w abdBkbance at 639; iU %ro
concentr at|i on,F vi a n | ne regressign fﬁ
XLFit for |[Excel or Rgl s||m dz?a anal ysi s h??x'o? i13) ide
G @aphPad [Software C. 25 Prefenred cgnpounds of the

i nvention |have a K opogi cal activity ag (eds(iSed-dynari-
| G50 of less than abput 1 nmMin assay pflodrobwlB-N-((R)-1-(1-

descri bed |i n Ecxarrrgll vvi th preferred beibdi(FrRAI30-2-
Nt i v

havi ng bi al ogl cal ya y of 1 ess_than fiabfiphe Mi-1,2,4-
with Partilc y Nprgferred en‘oodﬁ%e%t %ﬁ%ﬁ)yl) 2-
bi pl ogi cal AV | t¥) Less-Nhan | about _3_
Wth the rmst prefery ed eAbodi ngnts ha

activity of Ieés t \ oufﬁo"ioo nM 94 %Hg) ?ﬂml
PAT/ US2007/ 08415447 V\h tested the thig af¥aycarboxam

cb I1n lable|l exni blted 1 Co0

M Conpounds 77, |79-N&f%)-B8mino-4,4-
greater than 100 |difMoastaitylpdiS((R)-1-
ounds 1-15, 183-(D5-dffPuoféphenyl)-

Compounds |71,
val ues gre
exhi bi t ed
t han or eg

79, aps 81 exhi bi { esl7gl 1£30; @is@ﬁ&pb%ﬁzyl)
than or eg 5 Exanple 13 In '24%2‘6(5yl)
Cel lul ar F oA ~NATFUliBr Cel | Lijng @t 1‘5 pyl)-2-
W th KSP Iinhilx tors ||Is,\are plfat ed i|n h owel ! amide
plates at |densitiespdf about™ 500|cells ?’ W B3

96F wel T  plate_an re alTowed t¢ grow’ror 24 hours.
The cells |are t eated w th Vari ous(S)-N-((R)-3-amino-4,4-
concentr at|i ons/of cogpounds for T2 hour|diflubhdmtyl 180((R)-1-

of| Cel I Titler G o sy d ed. 10 Cel | Ti t er| (B(D5idsflwwrophenyl)-
tetragel i ymbagedya sing the smagent-(3-isopropylbenzyl)-

3-(4, 5-di et hi Hzol 2-yl ) S- 1H- 124 triazol-5-yl)-
( 3r car boxymet Jsul fopheryi) d e Bla-
ium (MIS) (U & Pat%/.. 18%, 450) @gg mide
prioduct catal og #G3580 ('fel I':I'l ten 96 Ac

Sol uti on [
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Proliferation Assay). The cells are then incubated in
the dark for 30 m nutes. The anpbunt of | um nescence

WO 2008063121 ned for each well using a Wall oc TrPdTKS2007/084154
pl ate reader, which 15 correlates with the nunber of

cells per well. The nunb able cells in the
wells that receive onl ye%f/%%p%ol 59 serve as an
i ndi cation of 0% inhibition, while wells w thout
cell's serve as 1069y ﬁohillﬁtenndniltg‘KSBIActigitavw h. The

conpound concentration that results in a 50% growh o
i nhiThistexemp{cGE60)ics srepetsentativeod virapisay &irldgtefmomng KSP activity

i Gle Py S ERLEE BBRReq St B¢ febbie 6P Rt gma

Cylodk 18 In@(Derdr CO8bIadH OUS A § OTROMB S @8 RamUsfdumbR &K SFe(Hg 5,
lines used are |isted below. The cell proliferation

KN slayvas sloped faxprassrdagndipgifradide greatss viean 95¢ahempgasity. Biomol

Gr%e'nne pg%:%aéegﬁ%nﬁgnﬁx%ﬁcrhhﬁr% PMd i@zlgoﬂ]@%{frp %xe e, Devon,

Un'ft&&@lalﬁ’gcbﬁf)b MictDfouAcdand Mﬁaﬁlbto(ﬁ @ftﬁ@h-(z &]J GG K[BE’tmEﬂMEN/bmam) were
10%FBS + 1 %/S + 1 %A-Ju E/
dilytedgn psany braffenc30 !E@‘/Iérﬁ]é H@T(pilfeﬁ écsnw\@ghe Ma%nif vand 0.25

me b beasta kL B STa T P bl e My s gy e e

miriondalcKBSP trixtaed Wik hph gerielbatalr 3100ebr p@memicaprosetd the
line |Iscove's +10%BS +1% L-glutanmne +1% P/S KBV 1 -
binding ofdet rwickrteddeti ated nulti-drug resistant cel |
line RPM 1640 +10%BS +1% L-gl utam ne +1% P/ S
+0. Tagreh weNohticdetting @la@Bs4-well pleige g@rt@mmgrﬂ .25 uL of inhibitor or

tesf ﬁ’_q‘?y?ﬁ)(iou%tfiﬁlg DM (2 (g%}&%ﬁgoeql_l St ntc n{ee%joqon rglg} WEIe adﬁelcp fg: EE of ATP

solbried eATE dﬂ@t@ﬂrmwadﬁse@tfatiommoa M irosfiadidfer) 4dalsodi 68dhe above-
activity as neasured by an GL50 of |ess than about 1

dewvb%mﬁgwubfﬁl’oé@u@m eBernlgerwarctincubsied abRddar bavs
Foﬁ&%ﬁ@%%ﬁhﬁ&i’ %'53!1 of%t) il E}}[eeﬁf(% hﬁ?a%hftggll% @%act d\?}/'é M dFtects the

enbo nt s avi ng
reltas of tﬂmaganamimtsplﬂa(ﬂé)&vem I‘dlddahtd) aach bVe]Elt iTht pitdsevere 1ncubated for an
ad(ﬁtlona Snﬁ)nrtmntl]l?e\g tf?en tﬁe a sorbance at 530 nm was determined using a Victor 11
plate reader. The amount of absorbance at 630 nm corresponded to the amount of KSP
activity in the samples. The ICsy of each inhibitor or test compound was then determined
based on the decrease in absorbance at 630 nm at each concentration, via nonlinear
regression using either XLFit for Excel or Prism data analysis software by GraphPad

Software Inc.

Preferred compounds of the invention have a biological activity as measured by an
ICsp of less than about 1 mM in assay protocols described in Example 12, with preferred
embodiments having biological activity of less than about 25 uM, with particularly
preferred embodiments having biological activity of less than about 1000 nM, and with the

most preferred embodiments having biological activity of less than about 100 nM.
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t han about 100 nM Exanpl e 14 C onogeni c Sof t agar

Assay Protocol Human cancer cells are plated at a
wa@leesiedp1nf 3x105 cells per well in a 6-well pPEE/ES2002@84154

The next day, a compound of interest at a certain

CoNgEd,r ol I t: g@ﬂ:

hour's oftgsltt%(g at_t?lls g%%d%&ﬁ%&ﬁﬁ?g?ées ng%elgr 331%41 %ﬁ 1Cs0
valagdgreaunthea 1 uie Coalpoonds Ty, 78 dB0askaibied 104 vablcs gicd@r than 100

the Multimek 96 robot. Then, 500 viable cells per well
nVparel 19$Seth@1t10f ¢abtodauMe|Gompoands t-Hat 1§-30,08atted9windB1-84 in Table

revent attac the cells to the

16%%@?§§ﬁ§ ﬁgfhanﬂ?g}ogge @ﬁgtock) is nelted,

diluted in vvarmsd madla and added to 15 the cells to a

final concentration of 0.BEYampletigr the soft agar

solidified, the plates are incubated at 37 C for 6

D e
o MR TR S S0 eE S R Rt o omen

pla@@mrur@ aucﬁ\%d%dgrw 819314 hRQA TheFIRAREHh W Geat&Bhvith Various

le to grow on the agar and thus will show an
comqantraam@ off poropeunclaifordenimiursy . Thny bl RO Tatr Glcis eddasld
den ns that the ancer
ceftfiy @Pé tﬁsﬁiaZ%‘% Bicenanatle fRErets e S g2 5
(3-tdY¥ 9;&)(@1 histifepHéeglh-easetrhivlRpt (MEE) deBSPdtynt No.
96 2008 12 PCT/ US2007/ 084154 WHAT IS CLAI MED

5,188:459) (spe B@m?@@ repdyrt Einleriffa3§40, CeHTHepafaueass Oneajolytion Cell

| r 27 N
Pr r%ﬁé?gi%éﬁ a’h"ﬁe ceﬁg ?f{\‘fhﬁi {n(cﬁg)ﬁg{i%er gl%nfgro %imilﬁgutes. € amount
of Eetigecettcfis dteintiaedfod gpcheweis isihg AGVafocalriyt pﬁﬂﬁreader which
substituted alkyl; R2 is selected fromthe

gro
corERIplsH Bitnile %wmlhwf sgferner aickly IThe aHmbsipfstikle fals |t1p<ﬁwells that
rec\%’e only> ﬁi\/ﬁsﬁ gﬂS& oL %eaftgﬁlefé &P&Sdo/%tlﬁlﬁ&u% wﬁﬂe \%HS without

erei’n Li ecte romt group consi st ng of
celisGeO)- a,s lOOX/ﬁ)lhl,bltidﬁ(dﬁ)oe],l geuveth - $¢16):dmpa[mﬂ cdincérsrasieh det sdults in a

rom he si sting of .al ky subst t ed
solg o ghibgialt 5y Sl e i i SRt Geangnse
Cul?ﬁ% gg lloEﬁ%agﬁfé%é’d doseWRRkS Vet @dednelbahR@pdttent 6F SRR 72 hours of

continuous compound exposure.
The cell lines used are listed below.

The cell proliferation assay is performed as described above.

Cancer Cell Lines

Colo 205 — colon carcinoma
RPMI 1640 +10%FBS +1% L-glutamine +1% P/S +1%NaPyr.+
Hepes
+4.5¢/L. Glucose +1%NaBicarb.

MDA 435- breast cancer- high met
EMEM + 10% FBS + 1%P/S + 1%L-Glutamine+1%NEAA
+1%NaPyr + 1%vitamins

HCT-15 and HCT116 -colon carcinoma
RPMI 1640 +10%FBS +1% L-glutamine +1% P/S
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cycl oal kyl, heterocycl oal kyl, substituted
het erocycl oal kyl, and NRBRI; R4 is selected fromthe
w@e@apowensi sti ng of hydrogen, al kyl, substitur@dus2007/084154
al kyl, al kenyl, substituted al kenyl, al kynyl, and
substituted al kynyl; 15 or R3 and R4 together with the
nitrogen at om bound thereto join to forma five to
sevenDrigbesisnt ketlddersycl oal kyl or substitut ed
het er KBgdl oalok ybidgrmal pawirene; paehiabodl liye one
addi tional 't ingi@bQm 4?0%%@%%%@&%&&%@@

consi . O R5is
sel ec%géﬂf r%ﬁthH%r B O%Wé.r%ltlv- IS Hle hal o,
al kyl , and subsRPMit &40 +dPkiBS Isglgwmée H/of/ & 0t 2we/mL

group consistin@ﬁ@ﬂM@y@Ioalkyl het er ocycl oal kyl ,
aryl ka8 -p %@cﬂéﬂﬂ'asso%ia'te&ﬁulﬁ@dtﬁ@ r&5RYarR @clORhé onal Iy
SUbSt I tut ed W t +?‘V egclha%‘il@eys + ?%n&/mL Colchicine

her ei n, n1|s 1, ,

sane or fferent when m s 2, .3, or 4

- L2 Prgerfigprbgamnnpupgs @ét%@nvesﬂ%ﬂ Wemola%al/:@twgy %%mé%slué?ﬂi by an
G156 efnegmalg RIHR ! FONR 'a§§a51 %%t@éol@&é’sknbe?ﬁ?ﬁﬁ k§rﬁé e b&diMlents having

eteroaryl, substituted heteroaryl, cycloa
bloémg)ea:l iattintigbfdyss It dbphit 2hehe mﬂn)aﬂh@ahibpﬂl,m@mjhavmg biological

oI (5 K56 6B Uit Bt Tiestiog biinsd CRh ortes

thansbs&® ®oted from the group consisting of hydrogen and
alkyl; RO is selected fromthe group consisting of

hydr ogen, hydroxy, al kyl, substituted alkyl, aryl,
substituted aryl, heteroafyampleddstituted heteroaryl,
cycl oal kyl, substituted cycl oal kyl, heterocycloalkyl

and substi t uted quﬂ%gﬁy@gagjglﬁy%ssﬁ,ﬁotg@land R9

together with the nitrogen atom perident thereto join

to mmn%an&?tc@lﬁsoﬁﬁg‘?&i 4yl eﬁ§1t3§d§3?101 éétllﬁger well 1n a 6-well plate.

het er ocycl oal ky 'S se ecte rom-t
The opsidayj gpryfouny af ;mtaiednyalt a centibs tonagheeatical K yﬂdedab leecthytvell. After

| b d al k I, .
24 SR8 38 hiyik BTy RETRG: fhe Gl biwsss. webel Snip iRl gy following
steﬁfﬂﬂe Qrfagfﬁed @sn?getlh@ MRAmbk 9Bt FhOLBOG QTh%leskée:HE‘ gelo\fvell are plated

ydrogen, al kyl, substituted al kyl, -SO2 ,
ina tpgl@tp that e;d:oateﬂymth lzolyﬂem@ mq)pngmcnt@ttacd‘mmnnpﬂ_the cells to the

bo ‘R%]{g:og hﬁ’ v%l §g (l;% stgfc_k) A 1&18&%(% ﬁﬂﬂtegfn X’F‘%]P?ra lil’bdla and added to
thadeels & Dfifrll c@ﬂ@bnﬁatl@{ 6f Oedh YA fier the soft agar solidified, the plates are
incubated at 37 °C for 6 days. Alamar blue dye is added to cells and plates are incubated
for an additional 6 hours. The optical density change is measured on a Tecan plate reader
and is considered to correlate with the number of colonies formed in soft agar. A cancerous
cell is able to grow on the agar and thus will show an increase in optical density. A reading
of decreased optical density means that the cancer cells are being inhibited. It is

contemplated that compounds of this invention will exhibit a decrease in optical density.
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15 5. A conmpound of claim1, having Formula (la) -
(le) or a pharmaceutically acceptable salt, ester, or
W(m(wdmmgu hereof: R7 N R6 ,NR4 R (la) R7 /MNXE/NS20RG084154
,NR4A R3 (Ib) R7 INX-N R64 ~R1 ,N, R4 R3 (lc)

2’ PCT/ US2007/ 084154 R7 N-N R6 (X(
wﬁ%ﬂ@é&%ﬁﬁ@%m NNR6 (X( ,N~R4 R3 (le). 6. A
1. conmpoeomaponhd of Bommuula O oba phﬁmaeemlc)ﬂly scddptaBle sAlt, ester, or prodrug
conpound of claiml or 5, wherein Xis CRS. 5 8. A
theé%ﬂ?gound of claim7, wherein R5 is hydrogen. 9. A

conpound of claim 1, wherein Li is - . 10. A
compound of claiml1, haw% Forrrul a (II) or a

pharmaceutically accepta )\alg

()

wherein:

R' is selected from the group consisting of alkyl and substituted alkyl;

R” is selected from the group consisting of hydrogen, alkyl, and substituted alkyl;

R’ is selected from the group consisting of -L'-A', wherein L' is selected from the
group consisting of -C(O)-, -C(S)-, -S(0)-, and -S(O),- and A’ is selected from
the group consisting of alkyl, substituted alkyl, alkoxy, substituted alkoxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, substituted
cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl, and NR*R’;

R* is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, and substituted alkynyl;

or R? and R* together with the nitrogen atom bound thereto join to form a five to
seven membered heterocycloalkyl or substituted heterocycloalkyl group where
optionally one additional ring atom is selected from the group consisting of O, S,
or NR! 1;

X is CR’ or N;

R’ is selected from the group consisting of hydrogen, halo, alkyl, and substituted
alkyl;

R® is selected from the group consisting of cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl, all of which may be optionally substituted with -(R'%)y, where R'is
as defined herein, mis 1, 2, 3, or 4, and each RY may be the same or different
whenmis 2, 3, or 4,

R is -L2-A”* wherein L? is C;-Cs alkylene and A? is selected from the group
consisting of aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl,
substituted cycloalkyl, heterocycloalkyl, and substituted heterocycloalkyl,
provided that R is not attached to X;
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ester, or prodrug thereof: R7 NNR X -~-( (RIOm
O-'"/ N_R4A A (Il) 10 wherein: Rl is selected from
W0 b@8h639up consi sting of al kyl and substit ut edPEl/K§1007/084154
R4 is al kyl substituted with one to five substituents
sel g6 '
Ikgkhﬁ$k%gstlfﬁ?ggﬁgﬁﬁanﬁ%ﬂggﬁfhﬂgo%%s%%%%ted am no,
acy IR3m setectddafram thu gromg ecmscsdng af nyd“rggehlehedrogy,calﬂqm dujakt;tuted
substit ut ed |tro en, 15 nta| het er ocycl oal k
nitr ogaéwlcw AR ﬁae%wé ISFOY L sibattiAdeT el ey,
ni t r ogelsRRkALALAGYD ﬁ&tefoegewmyl%nd sb%eetleeréayemalkyl
t he group consisting o substituted al kyl
al koxR; andRbwigethet with ahdaulsrygenaatgatl Jpeading theraio gdn & folrm a

het er qar, u t.er oa 9 WO 2008/ 063912
PCT/U%Eﬁ%996§%@@& @%ﬁ%ﬁ? tmo@%k?#??uted cycl oal kyl ,
het @logyelkeradl kvhn ths WRsipl dodtisichg JIQIy@ﬁ@ QUGH, %@biwuted alkgh alkenyl,
NR8R9; or A and R4 together mnth he at ons bound
respedmbvéuvd@H@ﬂ@tdﬁwﬁ%ﬁwwmﬁwwhNEWU%eCBL@BV@debﬁvUWd
or sub L8 c | kyl group where optionally
one bﬁ,ﬁﬂﬁ, &&§ %%ﬁ1|s sel ected fromthe group
C OnR”SltslsBl@ct@ﬂ fidm the gﬁtfupl\dBnMsﬂnﬁg &Ry deugelN allR3, dubstituted alkyl,
selected fron1the¥§%ou? conS|st|ng of hydrogen, hal o,
al kyl ,-S&helkylpagd 1 ‘@&1“5Wk§ky R7 is -L2-A2 wherein L2
is G- C5 al kyl ene and A2 is selected fromthe group 10
con LY | ryl, heteroaryl,
. subzié%h 39%2?%¥%5r3H?%%9%M%3H%§I substituted
cycl oal kyl , heterocycloalkyl and substltuted
3. heté&@%&mﬁmﬁbﬁyknnBBWh@E@dKGSMEﬁmﬂron1the gr oup
conS|st|ng of hydrogen and al kyl; RO is selected from
t he \g ngi n £ hydro hyd y, al kyl,
4. subs %%%m§80% % lggﬁv?nygurgﬁ?%ﬁ Xgﬁgiyl
heteroaryl, substltuted het er oaryl , cycloalkyl, 15
5. subsgt ¢dnwiomidd o clatall kiydvindiedretubcie) Oab}((yﬂ a, prandaceutically acceptable

substi tuted heterocycl oal kyl ;
salt, ester, or prodrug t ereo? y y
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or R8 and R9 together with the nitrogen atom pendent
thereto join to forma heterocycloal kyl or

waeeseom ed heterocycloal kyl; mis 1, 2, 3, OPCHUSHAT084154
each R10 may be the same or different when mis 2, 3,
or 4, and 20 R10 is selectedsfromthe group
consi sting of cyano, al k)(,LL /substituted al kyl,
al kenyl, substituted al genyl, ahkynyl, substituted
al kynyl, -CF3, al koxyrsé ~+dted al koxy, halo, and
hydroxy; and R11 is sel ected fyomthe group consisting
of hydrogen, alkyl, substituke R kyl - SQal kyl , and
-S02substituted al kyl. 25 11. A conﬁ%nd of claim 10,
wherein X is N 12. A conpound of claim 10, wherein X
is CR5. 13. A compound of clA m 12, wherein R5 is
hydrogen. 100 WD 2008/0 2 PCT/ US2007/ 084154 14. A
compound of claim 10, Rul a (lI'ta) or a
phar maceutically acceptabl® sdlt, ester, or prodrug
thereof: R7 NNRL (RbO R4 N (lla). 15. A
conpound of claim 10, having Reor mul dell1b) or a
pharmaceutically acceptable 5 salt, ester, or prodrug

6. t hereafmpdird oNellinRl or S(REYmInKas N-R A" (11b). 16. A
conmpound according to any one of clainms 1, 5, or 10,
wherein Rl i.s.al kyl.. _17, A pd of claim 16

7. Meﬁe?qmwnﬁgfg]@}%&toéé’Wpﬁrﬁjrntc}ggspgﬁoup consi sting of
i sopropyl, t-butyl, and propyl. 10 18. A conpound

8. acCol einfybuh@ oRBMir@MEwRéreil B ifBydrogn. Or 10, wherein A
is aryl or substituted aryl. 19. A conpound of claim
18, wherein Al is substituted or unsubstituted phenyl.

9. 20. Arcnpnysdriclae dr whergintlo iarfyOone of clains 1, 5, or
10, wherein Al is heteroaryl or

10. A compound of claim 1, having Formula (II) or a pharmaceutically acceptable salt,

ester, or prodrug thereof:

R7
N—N
ALK
/ X
(R10)m// o N\R4
A’ (I)

wherein:

R' is selected from the group consisting of alkyl and substituted alkyl;

R* is alkyl substituted with one to five substituents selected from the group
consisting of hydroxy, alkoxy, substituted alkoxy, amino, substituted amino,
acylamino, halo, nitrogen-containing heterocycloalkyl, substituted nitrogen-
containing heterocycloalkyl, nitrogen-containing heteroaryl, and substituted
nitrogen-containing heteroaryl;

Al is selected from the group consisting of alkyl, substituted alkyl, alkoxy,
substituted alkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
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(9]

11

12:

13di mé seprasypa 2681 127 whereig

substituted heteroaryl. 15 21. A conmpound of cl ai m 20,
wherein Al is substituted or unsubstituted pyridyl.
WQ2008M63ehpound according to any one of cl ai nsPAT/US2000084154
10, wherein A is heterocycloal kyl or substituted

h_et er Q ?aﬁ@ll K¥ibs éltl%gd cﬁé 01‘11&&0 cl&ll%ﬂn%u%gmuygaer ein

stirt'ute itute l3e) 101 WO

2008/0&3@&@cR@]ﬂyﬂJ§a&ﬁMW4154 24 Acorrpound

qQr .10, wher.ei n_Ai

accor di Q a one of cl ai
i s arg\éﬁg%? tagthet Ml desrtamg undzr@spegnx@m fJQjf to form a

claim I?e‘llero%’}f&ﬁfaﬁiw MoP %tgtlﬁl%ﬂsﬂe'tér%y%%aﬁ@f %{oub%vhere ?r%‘uo&lagy one

substitute

with al hydroxy.

ac cor da.dldgloln@l Iamg/atomes sefle@d:chfmm the goup @pnslmngwlf €8, or NR'';

a% igp t hi adi azol -4-yl, t-butoxy, butoxy,
| ohexyl, 2, 2- dinethylpropoxy et hoxy,

f ur A iBse¥dcted! f?@ﬁ@ieoérogqu YdnsistBE BOKydro @t lBMlo; alkyl, and substituted

2- met hyl propoxy, phen

, piperidin-3-

pi peridkyl: 4-yl, n- propoxy, pyri di n-2- yI pyri din-3-yl,
d ~ {
PYT Pt U 3210 20 by R AL QLU e rouy

uran

1H-t etcran@hngloﬁ/dryl Msﬁf&técﬁir&l@hﬂbro%rﬂl subtti’th&ll@leteﬂoayill cycloalkyl,

1, 3, 4-t hi adi azol -

benzot hi adi azol -

3, 3-di Wﬁﬁ%"@éﬁi@[bqlk@ thﬁmcgﬁpeggw ang gﬂbstltuted he¥erocycloalkyl
b 3 _D.
oo AR e BERELIURROL Rrotben apa gy

cyc RO p)ﬂmlqcte,d frcrrn tﬂasngupl e(}ds1st1ng dﬁhyﬂre @eny hydroxy, alkyl, substituted
ISOOX&

oxazol2 yﬁlryy &ﬁbsgp}tgcr ﬁyhhﬁerglaﬁx}r gg)éﬁtuged)}}eteroaryl cycloalkyl,
pyrrol éu@htﬁu‘?ed%klcloﬂl(%lr ﬁétb@c?clgalﬂll’ aity §db§’ﬂlﬂu€@drhe{\é‘ré(dycloalkyl

tetrazol -5-yl, or t

I adi azol - 4-yI . A conpodund

accor Bi agd Rotogatheowsh dfe otragamsatdm andetmlt tlmt):to whie taefommAj

is a stituted or eroa roup sel ect ed
fromt g r&‘f‘ySrPﬁﬁ@'&ﬂ %ﬁ%@edﬂ}e&e@% 2H— i m dazol - 4y1,

2- apd R3at DI RzRU- drdvdach &'t mepby tehemglor dAfebitarRRREY, 3, or 4;
2-chl or o- 6- nethylpyrld 4-y 3-chl or ophenyl

4- chl cidphenyl , 6- chloropyrldin-S-yI,

1, 5- d

3, Apdi ﬁg 1%&‘9&’ ?ﬁ%’t‘h §rc§11’pf"c'§g.§/iﬁtl’iﬁ‘éo(§focl§rg§&%ikyl, substituted alkyl, alkenyl,

2, 4-di sfﬁbﬁti’t}iietihll&iipll alﬂiyﬁﬂrl subsefubidl alldm2A) -CF;, alkoxy, substituted

nethyl-lkkpérazol 2- met hoxyphenyl ,

4- et HO&SKYh ﬂ?iandﬁyﬁﬂﬁﬁyWVkoxazol 3-yl,

S- Mgty gy the %k % Ikyl, substituted alkyl
1- netﬂ%F% a%@??kho?%(n? F yr 4$%1%$¥’$m51ueda Ih
1- nethﬁ[&ﬂkyhhmddeHﬂmynmzuukﬁ yl,

5-net hyl - I H pyrazol -3-yl, 6- nethylpyridin 3-yl,
2-pyrrolidin trlfluoronethyl)phenyl
PR T A A

2, 5-di et hyl oxazol -4-yl, 2- an1noth|azol 4-yl,

4- mat fyrhihaa0tafm Y0, w@er&ﬂ X is CR’.

trifluoronethyl pyrazol -4-yl,

2- et hyl - 3- trlfluoronethyI%%razol 5-yl, 4-chloro-1, 3-
[

ds hygdrggen.

1- met hyl benzi m dazol -2-yl. 28. A conpound according to
any one of clainms 1, 5, or 10, wherein Al is a
substituted
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het erocyclic or cycloal kyl selected fromthe group
consisting of 3-[(am noacetyl)am no]cycl ohexyl,

w@2¢08/06a%inoet hyl sul f onyl am no) cycl ohexyl, 30 PCT/US2007/084154
1- net hyl pi perazi n-4-yl,

1- mat l, r -4- .
k- TR SRR BRI T Ak 1) g st
sal PETiet )82 pvdriBhdedf: qui nucl i di n-3-yl,

2-oxopyrrolidin-5-yl, 2-oxopyrrolidin-4-yl,

2- oxo-di hydrof uran-5-yl, 2- oxotplazolldln 4-yl, and

3- hydroxypyrrolidin-5-yl. 29, A conmpound accordlng to

any one of clainms 1, 5, mhereln Al is a

substituted alkyl s e group consi sting

of 3-am no-2-ox0-1(2 ridinyl nethyl, 5 cyanonethyl,

(N, N-dlnethylan1n@w%g{’ , et yI,

p- f | uor ophenoxynet hyl , hydroseﬁgthyl, 1
FLinidazoI-l-yInethyI, net hoxynethyl, (lla).

( N- met hyl am no) net hyl , nethylsulfonylnethyl
(5-nethyl-l1Htetrazo

15( 5- l%qqmougﬂp{ ehapa 284 hazma}% %{ah(ﬂb) or a pharmaceutically acceptable
| hol heebhy!l . 1H pyrazol - 1-yl net hyl,
Saggéﬁfg,gﬂ¥€w%zg§%l ylnethyl
2H 1, 2, 3-triazol - 2-yl net hyl R7
1H1,2,4-triazol - 1- ylnethylrw—N

2H1,2,4-triazol - 2-yl ylLd 1 R’
4H 1, 2, 4-tri azol - 4- ylhet yl, tetrazol - 1-yl net hyl,
1Htetrazol - 5-yl QQ _—PH te razNLRg yl met hyl ,
i m dazol - 4- ylnetﬁﬁl m1- nethylb zol' - 3-yl net hyl ,
pi peri di n-4- ylnethyl trifluoro thyI(Hb)
di met hyl am noet hyl , and
2- 0X0- 3- anlnopyrrolldln 1-ylmethyl. 30. A conpound
16accor einguhd asdvydiag e afy eleaifmtairths 153, 001101 Wherainek 'sii BliA.
is NRBRO. 31. A compound of claim 30, wherein R8 is
hydrogen . A_conpound, of Iai 30 wherei n R8
7and Awwnaygplaggﬁg reiny fﬁs Brm fegrayrgpnsisting of
cted fron1the group consi sting of
15013%5?& ToffR, cd pReRC" o) kyl, and cycloal kyl . 34. A
conpound of claim 33, mhereln R9 is selected fromthe
18gr odpcarenesing aeengdiog to aet ongl of chayais éx§/ restl Qywherein A'is aryl or
t hyl, nethoxyethyl, furan-2-ylnethyl,
Sugfﬁy%f nI;ethyl 20 cycl opropyl and isopropyl. 35. A
conpound of cla|n130, wherein RO is aryl or
195 ubgt ¢dniioRdd aF yiaim 38, whersianpassebstfuted i uns@SstitiwbEpiing].
RO is selected fromthe group consisting of
4- cyanophen 3,.4-di fl uoroph
205, 3 Aecohonn a?f&ﬁqia@aw anygons e rﬁ“fﬂﬁ SphayP; Whttaingheifipteroaryl or
mﬂ%auu regpaynd of claim30, wherein RI is heteroaryl
or substituted heteroaryl. 25 38. A conpound of claim
37, wherein R9 is selected fromthe group consisting
210f A ¢ringpshien of chpim 20, Bhatpimet iy bilstiftaedodr-unsybstiteedipyridyl.
2, 6- dlchloropyrldln 4 yl. 103 WO 2008/063912
22 P R 080 g FPan O BOSTROAL 1 Of !B &l ANET €1
A et eroc cP%éfﬁQ’ or su
heterocycloalkyl or substituted heterocycloalkyl.

t Ut

23. A compound of claim 22, wherein A' is substituted or unsubstituted morpholino.
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30

het erocycl oal kyl group. 40. A conpound of claim 39,
wherein RO is tetrahydropyran-4-yl or
wa2(osnéaoxy car bonyl ) pi peridin-4-yl. 5 41. A conPOUH82001/084154
claim 30, wherein RO is a hydroxy. 42. A conpound of
r4cCl ai ' cki t
o TP pou S, B TR bl g o
subsubﬁctdztl]ayled het erocyclic -NR8RO that is selected from
the group consisting of thianmorpholin-Nyl, 1, 1

252 ( Ot o anﬁyfglﬁ gy,rl\\l-iylgelfrielal 5ﬁ1doﬁi(u§§t{%{1t%go [kglpls sugstltuted ¥\/1t’h alkoxy or

hyé’mgf,ret hoxycar bonyl ) pyrrolidin-Nyl,
2, 6-di met hyl nor phol i n-N-yl, 3-hydroxypi peridin-Nyl,

3- hydr oxypyrrolidin-Nyl,
264- ( Bueoprnoung eesorgips @a@z@n@ afjclgims 1, 5, or 10, wherein Alis
| sul
1,32@%%%(%&%%%??)( %g)bfu?gp;( f%lﬁlb%? '{?l);}*t&};,\l-c%lohexyl, 2,2-dimethylpropoxy,
ethéx{( etihnXy gRisorml-Bpy pachszky rﬁd:tl;(ﬂ'l 2-methylpropoxy, phenyl, piperidin-3-
(et hyl sul fonyl) pi perazin-Nvy
yl, azlqerlémowbw &rep%hym@pp?eylaeyrhdlmw pyridin-4-yl, pyrazin-2-yl,
|
tetﬁh?&%hﬁé@r Qﬁfl s onié{w;}cglb%gz{rtfg Idl t% a)ﬁllydr01§H pyran-4-yl, 1H-tetrazol-1-yl,
2H4te(razt Ry uihfzanl 4 -Jypi lp?eﬂalnadlahblﬂ -yl, 43 (benrqhrbianelMe-yl,

3 BB itediarol il P Piabotd S P BEimida 21

beﬁ‘zo‘{:I/Q|5?cﬁﬁﬂbé&&'e%%id&hd§“o¥hayl %y&%?érﬁ%ﬂﬁhﬂ%idlﬁﬂ AR deiol -6-y,
-1 sopr opyl pi perazi n-4-yl pi perid Nyl

15005@0&56414 rdpmpholin; yl,rmormholllmm oKk pll-4- xh peeradiniN- Nﬁbb’razol -3-yl,

Sb A e E RN T R A

any one of clainms 1, 5, or 10, wherein R4 is

27subst ¢dnioRdd adddtdihg tetdny dheIRROMBA, S)forQb;SIWHéréﬁ Al is a substituted
wherein R4 is al kyl substituted with 1to
aryd ghBetpioaeh gEUPSElceis Spnt the Erepecogpistifne %foﬁwgieﬁmﬂbl igridazol-4yl,

a%ﬂz&ﬂlazéluﬁ) I4t %@%ﬁgﬁ% %m&l,ggc ofFJp’ou Olgcéé g“:e ; WL‘ y

3- @WOpimaybﬂ ahllcaomngzl 65:,hlcﬁbp32|rﬂim-\3k5é,r3344a11dﬁcﬂorbphe31@l ect ed

égla?ﬁanwirg?? El |81f3 S;Kér lgfqtl@ilﬁnagow -yl, 1-cthyl-3-
me;@gy%@g%% 53%112%99&%%@% éol:'rél_eg{?%j%?eﬁy% _Wyrﬁ?tﬁ%so%aiﬁla yl,

5-m@higlisoRazv)-deydx4-pyathydphengl, \pethyl-3-trifluoromethyl-1H-pyrazol-4-yl,
6:-.h d - - CH2- h | in-2-yl,.

i e s L e 7 e R TR RS

2- py%zd{n% e YD mlgﬁ%%lﬁyIMﬁﬂmﬁuQ%&Hyl)pyndln -3-yl,

hydr oxypyrrolidin-3
2,5-@ipttydoarQlot- ab@rarmnpf@moeélyl )4 -methylpyrazol-5-yl, 3-

tnﬂt%m%éy%%z%ﬁ% Iethyr . Oﬁﬂé&l ﬁ]gth}y %yrazol -5-yl, 4-chloro-1,3-

dlméﬂrﬁppﬂazab[mpy&mb andcrhﬁet[hsdﬂeﬁzlmzdaaot piyazol -4- yl)],
- CH2CH( NH2) CH2OH, - (CH2) 3- CH, - (CH2) 3- O( CO) - phenyl ,

CH2) 3- NH2, 3- N 2, . : :
28, é cﬁz% m@éﬂ@(&%{zl)@mw NSt T %@téﬁst@%re@ A'is a substituted
heterocyclic or cycloalkyl selected from the group consisting of
3-[(aminoacetyl)amino]cyclohexyl, 3-(2-aminoethylsulfonylamino)cyclohexyl,

I-methylpiperazin-4-yl, 1-methylcarbonylpiperidin-4-yl, 1-methoxycarbonylpiperidin-4-yl,
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5 cyanopyridi n-2-yl), -(CH2)3NH cycl opropyl,
-(CH2) 3NH cycl obutyl, -(CH2)3-(1H i m dazol- 2-yl),
WO ¢@BAYP1 2- hydr oxyet hyl pi peridin-1-yl), PCT/US2007/084154
- (CH2) 3NH( 2- hydr oxynet hyl phenyl ),

uln?gi:ﬁg\ é%x& Jélld?{)g’g;?bhy%%bgﬁ%&lyb)o’xo -dihydrofuran-5-yl,

2- c{x5tl(1¢2phdﬂ1|—4}y8-a§tdi B>tyirokispymaladiols-3- vyl },
- (CH2) 3NHCH2- ( 5- net hoxy- 1H-i ndazol 3 yI ).

29 M@é&é%g Qrﬁo@réﬁelé_}'% élHQ%d )1() wherein A is a substituted

alky Lk HI B G grUﬁp«S@ﬂszstm GH@W)Z%&HZT(QH) pyridinylmethyl,
mat hyl plcc%?ram n-1-yl) % C( O NH2,

cyan0QR) mmo)meﬂ(@-@l)@@m(qﬂm )iefl@yophenoxymethyl,

hydr %}éggm %:%?ﬁ ?%EEEE‘}’E ﬂ@%yé%% SR mino)methyl,

mdﬂ%ﬁg%ﬂﬁﬁ@l Qﬂ(&%}mﬁ%ﬁl 1-yi F(@Hﬂ&ih@l&H-tetrazol 2-
yl)m%tl;g@,)@@gnhtlcé 9-MNWW@1 1H-1 2(3%)z031 ll-glrnethyl

D
4H-I,%ﬁﬁﬂ%e@fﬂ%trazélﬁ@hﬂéﬂr&lhﬂﬂ)t&%l 5 ylrnethyl 2H-tetrazol-2-
gy A Ngzrﬁém& S 1d1inﬁ€“3’ pdra&%)-‘éffge%?f}éip%ﬁ Y lrathi;

trifhro B! P'dﬁn(%%ﬁylhﬁnﬁ)%{hﬁﬁzaﬁg zfax%n%-al%ﬂmggg O_glﬁl'ﬁpylmethyl

conS|st ng o
- CH2CH( F) CH2NH2, CH2 [2(CI—|2C]—|)pyrroI|d|n3yI]]

30- CHA- ¢ompoorhl pggording ¢h ary3engel df claims 1, 5, or 10, wherein A™ is NR®R’.
-CH2-C(F) (spiropyrrolidin-3- yl), (CH2)2CH(CH2F)NH2

31, (%% 5&20%@% ?ﬁ(%%élzgz(&% R gggordl ng to any

one of clains 1, 5, or 10, wherein R3 and R4 or Ai 25
32and ARbrimget béclaith 80, wheciatrormd R unghyesgact i vel y
thereto join to forma five to seven nenbered

het erocycl oal Kyl . or _supstituted het | oal ky
Bgr oz\pco s fo@%é?o‘ég@ﬁlﬁtﬁ%ﬁrﬁ%‘é%ﬁf? ﬁasr@up Agnsiging of alkyl,
sutsBARQHARy0hnLdRIdIA . wherein the heterocycl oal kyl or
substltu¥ed het er ocycl oal kyl group is selected from

the group consisting of: N/-NHZ NN O- NHO/_OO
34.NH2 AQcaxupd:-of blajn 83 NHEeran iR inpideadiom toHEOUD oo of

rne%y(l), hydroxymethH:% rhethoxyrnetflyl rnemoxyethyl furan-2-ylmethyl, 2-hydroxyethyl,
cyclopropyl and isopropyl.

35. A compound of claim 30, wherein R’ is aryl or substituted aryl.

36. A compound of claim 35, wherein R’ is selected from the group consisting of

4-cyanophenyl, 3,4-difluorophenyl, 2,3,5-trifluorophenyl, 3,5-dinitrophenyl, and phenyl.
37. A compound of claim 30, wherein R’ is heteroaryl or substituted heteroaryl.

38. A compound of claim 37, wherein R’ is selected from the group consisting of

thiophen-2-yl, 3,5-dimethylisoxazol-4-yl, and 2,6-dichloropyridin-4-yl.
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5NH2 ONH2 HHONH2 N ANH2 N NH2 :)_ .\ N-'"-~OH
O-N e OO0 O<NY O NH2Z ONH\CH3 ONCH N--\" N-NH2
WORN0SNEIR2 N-~NH O "\ ©~ ° 2 N NH2 NN O O O H CP¢Y/Os20CHBB4154
N NH2NNH2NNHO~OOONH20NH2 H3C NH-~ ON O 2

39! Hp ?@%y}lg %g %ﬁ‘n)j Wh ng(%%rfp?% %ﬁgt%{aoggglrgéﬁxl or substltuteg ne

hetrefocytlaalkylgrpulﬁ, or 10, wherein R6 is aryl or
substituted aryl and is selected fromthe group

43,5 ?%R'}%w@aﬁEhe”%awlier%ﬁ'é%g%tﬁaﬁ%smgmérpiil%?°EBe”y'

4-(CRBRAY rAiRu-tpo any one of clainms 1, 5, or 10,
(ﬁhereln Rggg% selected from 5 the group consisting of

phenyl, 3-bronophen g 3- chIorthenyI 4- cyanophenyl ,
413, 5Pﬁmmmnwnépﬁéhyn3 3vhgreiafo ghahydrox. met hoxyphenyl ,

3- met hoxyphenyl, 4-met hoxyphenyl, 4-nethyl phenyl,

pyr az 8t
20 i qu“ﬁ“}élrir&f ﬁgk r&?r% a%h-t r .?%y%l%%dng%t Sohdpgsn atom
botid théreaotorfornd hate&mydlnmq dubstinted chaemfyclmd aﬂm%R 1hat5s sebected

e L
1- @Xoﬁhérﬁér?ﬁglﬁ{‘ 1yl a%ﬁ&ﬁ%?l%ﬂé Shidin qJJ £l,u or o phenyl,
-di ffuorop eny phen

2-(ctongeapireiplyroBdiniNot, Gahdinydthylméritiolioyh Srytdroxypiperidin-N-
B TN R
4-(cyclopropylsulfonyl)piperazin-N-yl, 4-(dimethylamino)piperidin-N-yl,
4-(ethoxycarbonyl)piperazin-N-yl, 4-(ethylsulfonyl)piperazin-N-yl,
4-(isopropylsulfonyl)piperazin-N-yl, 4-(methylcarbonyl)piperazin-N-yl,
4-(methylsulfonyl)piperidin-N-yl, 4-(methysulfonyl)piperazin-N-yl, 4-(morpholin-N-
yD)piperidin-N-yl, 4-(piperidin-N-yl)piperidin-N-yl, 4-(propylsulfonyl)piperazin-N-yl,
4-cyclohexylpiperazin-N-yl, 4-hydroxypiperidin-N-yl, 4-isopropylpiperazin-4-yl,
4-methylpiperidin-N-yl, isoxazolidin-2-yl, morpholin-N-yl, piperazin-N-yl, piperidin-N-yl,
2-(hydrazinocarbonyl)pyrrolidin-N-yl, and pyrrolidin-N-yl.

43. A compound according to any one of claims 1, 5, or 10, wherein R* is substituted

alkyl.

44. A compound of claim 43, wherein R*is alkyl substituted with 1 to 5 substituents
selected from the group consisting of amino, substituted amino, halo, alkoxy, substituted

alkoxy, and hydroxy.

45. A compound according to any one of claims 1, 5, or 10, wherein R* is selected from
the group consisting of hydrogen, piperidin-4-yl, -(CH;),-NH,, -CH;-azetidin-3-yl,
-CH,-(2,5-dihydropyrrol-3-yl), -(CH,);-imidazol-1-yl, -CH,-(1H-imidazol-4-yl),
-CH,-pyridin-3-yl, -CH,~(2-hydroxypyridin-4-yl), -CH,-(6-hydroxypyridin-3-yl),
-CHz-morpholin-2-yl, -CH,-pyrrolidin-3-yl, -CH,-(3-fluoropyrrolidin-3-yl), -CH,-(3-
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2- et hyl phenyl , 3-net hyl phenyl, 4-net hyl phenyl,
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,

w0 2a08abBptr opyr an- 4-yl, thiazol-4-yl, and PCT/US2007/084154
5-trifluoromethylfuran-2-yl. 15 52. A conpound

SRR 2P S Fh ko ) AL MRS i)

-Cﬂf@hy@m&hymgnofldlpmﬂyl -CH3- ﬁlﬂ)etmhmfal@énﬁ]Hz [@H-(1,2,3-triazol-4-

s CEPGARRIR O ) GREPEHR B8 Bty - BN ot

L e R

0 et hyl ene,
cygplopmydin-2ayid HBHn)sNHhedepmpyl S((Héi)BNHtcedeObtn‘refhy(CHﬁﬁ(lHldrmdazol-

2R ne Ry mingt ey s i et retheny.

~(OMAANH-(3- %&d&@h&hﬂp@ﬁﬂin@?nt -*(CH@)@NH@}QOmepﬁ%yl (CH2)3NHCH2

according to any one of al ns 0, wherein

{Si(pyridigydt xipxy)RH- ﬂ@azﬂyﬂyﬁgéﬁHz)}NH@Hn@tmﬂhéﬁ%IH.Bmdﬁ@l -3 yl)

R upst conmpound of
(cﬁf‘%%%%z (Ui él%?@%@“é@ (F;Tp CH2NH,
CHQ@@H@M)@%NPMMHA(&E)QZH%WWCH3)2CH2-(4-

- (CH2) 2CH( CH3) NH2, éCHZ ZC%g-B@)EéNHZ or
meﬂvdmweﬂ(ld@dmmc( DOHWHCHo b HEY Bl XA O)NH,,
(co2 zqﬂiﬁé?ﬁ%é thér%cp%ﬁ%c g” ga(?@cjﬂk\gze (aﬁgﬁ?ﬁgﬁzngzOH,
-((FOmme L (NH0CH ¢ |-@0 Hn )N Hﬁd)ﬁI-QM{QLTE(CHi)sNCEﬁI(D)CHCNH@)GH(CHs)z,

-lZF NG aCHISHCRAR it Pkt SOCHBCHEP Y Hi -

Nﬁéﬁmcﬁﬁﬁt(cqflz)gmeﬁaco?cﬁ&tHJ t(@fﬁm@{% IRJOIP),, SEALD

wherein t addi ti onal agent for the treatnent of
NHGEHEHQH), s€CHob e f- (G GNP 20BN II(E )0 GCHE ) NHo,

<le¥ RS 0 SR T B G PR Ry o, and

%b@dy[boﬁmﬁma pacl i taxel, tezacitabine,

cycl ophospham de, vinca al kal oi ds ant hracycl i nes,
rituxi mab, and trastuzumab. 10 61. A nethod of
464 r oAt sampoRndineeordiag i et claims | e r lanb%fﬁ‘m R’y setegsed from

B PRATOAL P AR CPTRCE BRSO RSO DL Pk, o

[2- (@Hf@lﬂﬁi}/tﬂohginl-yzﬂf -f(ER‘.zt- 4V(®Hi)p$§)fmhd1ﬁf3 -d], CO)HQG(S(IFD(S%)meyﬁTohdm -3-
T
bk P BN LR Bl S RIS BY. The

dac@fochaNm,62, wherein the cellular proliferative
(Crrlggeagbe {s c?ncezr 15 64. The method of claim 63,

wherein the cancer is selected fromthe group X
47 congi enmipegnd fiecdrding tamry dnear chaims lp:i @ tlAt wherbindiisand R* or A

I d
an R BB i8R ARG P I Recliif i sia iR TR ftin 4 i Sogeven
mciicRRl Bet b AR URIKy Bt QUbsfititcRIt PS¢ yclbablyil BRoup.
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cervix; ovary; multiple nyel oma; esophagus; acute
nmyel ogenous | eukem a; chronic nyel ognous | eukem a;

wo 09plaesdyr i ¢ | eukenmi a; nyel oid | eukem a; brai NnPCOD82007/084154
cavity and 20 pharynx; larynx; small intestine;

4g.non A%ﬁ%ﬂu{a olf }fﬂﬁbmhelgfﬁl t%‘l%'f@ocy@l@gkﬂ 'o¥ L&Hﬁu’[@@ hé?é]rocycloalkyl
adenoma. 65. The neéthod of claim64, furt

grogp peledphfioratheignivpcersistiog ¢fo t he manmal i an patl ent one
addi tional agent for the treatment of cancer. 66. The
rre hod of claim65, wherein the additional agent for

e treatnment of cancer is 25 selected fromthe group

| st g of irinotgcan, topot ec germl t abi e,
matl ni ast uzu f1 uor our @ | eucovo)%
rb pl at n, 2atl n%\éoqeﬂ\ldxel axel :<:8>V}Q
2 8/ 06 OPCT/ uS20 4154 teza babl K, O NH,
cycl ophospham de, vi nca al kal oi ds, anthr acycl i nes, ’
rituxi mab, and trastuzumab. 67. A nethed for
i nhi biting KSP kinesin in a mammal i an pltient, wherein

r§dal d net hod corrprl ses acgn nistering to e pati ent an

MfeCt'\f\ﬁ KS i nhi b|b||ﬁpgg t. oéHa o und 5 of
68, o clai m?'sel ect ed\from
O -3-anm %ﬁyfluorob(gt:&\)‘/W((R) 1- (1- behmy) - 3- (2,
5- dlfluorophenyl) 1 H1I 2, ’
ﬂ,.l‘d azol - 5-yl) -2, 2-di met hyl ,m:ropyl ) ni CQJ;,L nam de;
N ((S) - 3- ani nd«»4 quorobuty\hP I\I-((R) (1 benz;ngﬁ;B (2,

O:a:ﬂfluorophen 1)-1 H1,
éj zxLI-S yp)TOD d| meth rop ubrrmr hoI 4 caln
e;
f

§xam

N ((S)) BHani no |uwzobutyﬁ) N-((R)- ]H(l benzyIO (2.NH,

5d|f|uorophenyl) 1 H1,24

tr| azol - - di et hy;‘lepr opyl ) - 2- hoxyacet am de;
((S) 3 am -4f|uorobut I\fHR) bengy)l - 3- (2,

fl uorophe - tr| az 0ol
I) ~2- di 0 yI) rg?Xyaceta 15
NO( R) - BHam no uor obutyl ) Rk CER) - 10 H

-(1- benzyl-3- (2, 5 dlfluorophenyl) 1 1 2,4-triazol -

oyl ) -2, 2-di hyl propyl ) pi peri di ne- ar boxam de;
" -anm?t - rob tyl)-N((R)- IéN

o={( 1- enzy? 3={2, 5} di fluoro NHL O _>ﬁ
nA-triazol - )-2, 2- dt@/ | pr opyl) NphoINHne-4-ca
PboXani de;, © H ,

(2S, 6R) - N-((R) 3-am no- 4 quorobutyI) {\I—((R) 1
(1- benzyl (2, 5 dlfluorophenyl) 20 1

*‘ﬁ 2,.4- trlalf'v | ) -2, 2,di net hyl propyN)—>>_\6 di nmet hyl
rp 1ol NHe- 4- rb X aMizde: T\Q(R)\IH;S
0= 0-4-f1 Qorobut y1 ) - 1-G¢R) - K
-(1-benzyl~3-(2,5-difl uorop nyI)-laItL3 1,2, 4- )
‘ti;i azol - 5-yl) -2, 2:di met hyl propyl ) -3, 3-di met hyl ur ea;
M (R -3 -am no- quorobutyI) 1- ((R) 1

O:Q enzyl 3-( f1 uorophenyl )-1 H 1,2, 4-
NH,
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triazol -5-yl)-2,2-di met hyl propyl ) -3-nethyl urea; 25
(2S,6R)-N-((S)-3-am no-4-fluorobutyl)-N((R-1

WO ¢soedry| - 3- (2, 5-di fl uorophenyl )- 1 PCT/US2007/084154
H 1,2, 4-triazol -5-yl)-2,2-di net hyl propyl ) -2, 6-di net hyl

E %n@bg%é ﬁo&ﬁi&%uor b?ﬁe qf claim? (1R§,_0{ 10, wherein R®is aryl or

subs(lﬂmd&teal’gzyéndfis éac&edifrbhuhe gmhlp reghgistingtdf pheid;l 43-chlorophenyl,

s-thiop P o diBordr bt o eyt - Tilepegenst. o

- (1-benzyl -3- (2, 5- dlfluorophenyl) 1 H 1,2,4- 30

50t 1 i azQimmunl hodbrdin 'thEﬂMeFUfQWﬂn);‘l?’S r@tlbywér@ﬁ RUQe 1M from
2008/ 063912 PCI/ US2007/°084154 I\I-S( R) -

the-grpimenngisting of plisuyly BybrmopiRnyl, 3-ch orophenyl 4-cyanophenyl,

h
3,5 éléugfropﬁ%/n Z§ ﬁgdrop?ené(ﬁ %Or Oﬁggﬂ%ep}zlo% )}Iﬂsﬂg% ygll;r%nyrl), Flethgxyphenyl,
4- rﬂetﬁﬂgbﬁmfﬁy@&m 2M, d;iya)dnﬁz@rmtmzcﬂ X4y Qrtﬁﬂuémhl)etﬂ‘)l-lﬂlfeﬁ}l nd
enz (2,5-difluorophenyl)-1 H 1,2,

3 tﬂ%}l@@a}eﬂylghepylz 2-di net hyl propyl ) t hi onor phol i ne-4-carb
oxam de; 5 N ((S)-3-am no-4- quorobutyI) N-((R) 1

51 ( _1'Ab@c%ﬁiﬂun§ aéc%r% g'tcf lnﬂp 13"' ot lg \%her is selected from

triazo I met hy pr opy p| peri di ne- car oxam
thei gteyp cc(rfs’)stlﬁg ()ﬁphelmghétd‘nmm)pyhcﬁlﬁ R)yl.13-chlorophenyl, 3 cyanophenyl,

2 46(5 #ﬂbenﬁ%}y&ﬁgeﬂ% Q%lz%vs éﬁﬂ%grlg Z9 gga%llc?répzﬁerz&l 3-fluorophenyl,
4- ﬂ@o&eﬁﬁ@ﬁ?ﬁ%%ﬁ%yﬂ‘3(-1(13110}1}/1111%@%‘3 Myheﬁlﬁﬁlséxéﬂoi kuygro

i azol
2- ry«:t)lylzhezry@ Mlteﬂyllmneoﬂyﬂ )rnethyhdhanwhmém-%yk opedingt-yla pyridin-4-yl,

t | t d
R S AR O W A
N((R-3
52- amﬁn@mﬂp&hd acapdihy k) af¥ iR claifz 1 bE Rz 0; whér2inSwithiréih g is
ropnen

meihﬁen@ ?Wi |Aazl%I5Q1%Qt§4 from the giopa CARALTING Y Phepd Ry Hrerepbened. o1

gagl N((R-3

31H]]dm hélF!—_glluorobutyl) N((R)-1-(2-benzyl -5-(2,5-difluo
rophenyl) - 2H

531, 2 Mednmpoand ke@rginy t@al- atienetchaing d ofpydr )l i whereinaRyi is benzyl.
N-((R) 3
ng‘@go & fl %&f? ¢ u% A @fg?‘a_irglz_ b? no@ib_ 5flér2fn5Rldilsftlbutyl L% is

metwlaneZMIsqmﬁylhxﬂum@mﬁh)mﬂ o} sebsaxashpiaor phol i ne- 4- car
boxam d

N-((S)- 3 am no- 4-fl uorobutyl)-N((R)-1-(2-benzyl;5-(2,
555- dit¥ $qmenaspA ehgieim St when R ‘s buty], 47 ¢ mgthylene; A' is phenyl, R® is

ph%v(V}Jllul%gﬁué?’d WeA Y BHaRYdbstiuditdl 0xot hi omor phol i ne- 4- car

(2R -N-((S)-3-am no-4-fluorobutyl)-N((R)-1-(2- benzyl
565- (A(S)mbmhdlacmndl’lagyd yny one of claims 1, 5, or 10, wherein R is t-butyl, R is

hy@Pagi F ot MRS GRRe” & rhai b ia et bl Ry ) -2 (hydroxym

(2S)-N-((S)-3-am no-4-fluorobutyl)-N((R)-1-(2-benzyl -

575~ (Aé’bm uhh@%l@ﬁﬂsaydvheremR is (CH2?3NH2 CHQCH(F CH,NH,,
2H 1, -triazol - CI%(Z 2-di net hy
i

(8 Hydr oxym
(Céizﬁa)ﬂﬂ(@hlzﬁﬂﬂﬂl @{2) &6 N He:;-( 2)2 (CHs)N

PR3 IR EHHARILY ) - (R0 - 1-(2-Beny-
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2H 1,2, 4-triazol -3-yl)-2, 2-di met hyl propyl ) - 2- (hydr oxym
ethyl)pyrrolidine- | -carboxamn de;
W@ 283/0889(1 R) - 3- ami no-4-fl uorobutyl)-N ((R)-1-(PchEsnyT/084154
5- (2, 5-di fl uorophenyl)
2H I DXNIRY
58 %%a{]‘r}l%%ellu?é@ rﬁ:gfﬁp&l@lgﬁ %ﬂ&lﬁﬁ%gmepa{pgﬁﬂéa)ﬂy%f&@ﬂfw ofa
comﬁ&)ndl\d}f(c@fﬁh 13araim pierdadduti cal pastytabldNedr(iR).- 1- ( 2- benzyl -
5-(2,5 -difluorophenyl)- 30

9 e BrE RO A0 WS IR BeBessTaRan e B! disaifionst déeht for the
treNrdcdt gdaneqr opyl ) - N-((R) - 1- (2- benzyl - 5- (2, 5-di f | uor oph
enyl) 2H1,2,4-triazol - 3-

)-2, 2- dlnethyl ropyl ni coti nam de;
60( 2S)Thmcqrgpgsﬁlm@$ fpgn-‘; ,Neherar) the-additigamlagentsfor thesregingng of

cat%crep %L&g ﬁl%;j'{ ébé’roéxp cotnﬁls ngﬁ of 1r1r15)te%anh roge)%:a% Iggrncnabln% elrnatlmb

trastuZLEnab 5-fluorouracil, leucovorln carboplatin, cisplatin, docetaxel, paclitaxel,

3- anlnopropyl) N((R)-1- {2 benzyl -5-(2, 5- dlfluoroph
tezgqaf b)nezgzcj_opilogpltamlgez gpncg alkaloids, anthracyclines, rituximab, and

di met hyl propyl ) - 2- hydr oxyacet am de;
tra%t%i‘gag( 3- anmi nopr opyl )-N-((R) - 1- ( 2- benzyl - 5- (2, 5-di f I u
orophenyl ) -2H 1
611 r | aszmbthed y)f )reezl,ng acthmtichyhgh@ip@f lay c@st(ih ypdrt oxyyKBP iy b pyrmalian
i ne-.
Patv\i“(‘ éorgml%% P@&Bw%?e%g(te Arbapmmaliagangist i nesd of wich garsgh®
the@iﬁéhﬂca@l'?‘&fe@bﬁe‘ drhd % Of a 30mﬂ&1t10n of claim 58.
yl) -2, 2- dlnethylpropyl)nnrp o i ne- 4-car boxam de;
(28 6R) - N- (3-am no Byl) (R -1-(2-benzyl -5
62_(2 Tgl;e meﬁhqgid}f@ oneun thg dzporder is a cellular proliferative disease.
triazol-3-yl)- 2 2- dlnethylpropyl) 2, 6-di et hyl nor phol i

63ne i’h e%ﬁa(ﬂqc & 6|%_ eln th felll) ular rPh%ra iéle gisgasfe 1S cancer.
a7 e o h
v (e BT R S B S e
64yl ) The trcthodeifleldipriSpyhyrea: thoetiogl sukkcoted ifjopi hergaimenkisting of
- de; 15 ) )
lur a5 DRk Dhostite: hECatE PP b G0I9P FaESe gy it g liver and

1nt§thé1?ati% “Wlle Tl O K RIRBE Byd 1)e‘nal pelvis; urinary bladder; uterine corpus; uterine
4-triazol-3-yl)-2,2-di met hyl propyl ) - 2- hy roxypr
cer@pca paaﬁyd@ultlple myeloma; esophagus acute myelogenous leukemia; chronic

go_g%%u%lgék%nﬂl blyglﬁﬁgﬂé %%ncl’z? ' o&e‘fo&i leukgl(nRQ braug rgl cav%y and

phatind;, 125yfx t dnhAZiates Bncy hbnzloagﬂmmbwrﬁa afdl hnordz; RY EHIRXY Bdlon
ethyI)pyrroI|d|ne- | -carboxam de;
adgn@iagR) - N- (( S) - 3- ami no- 2- f | uor opr opy! ) - N- ((R) - 1- ( 2- ben
zyl -5-(2,5- 20
dlf Egﬂgﬁ 1
65 Wg e auﬁ%ﬂf gﬁthl%lr %(;eﬂll?]-l?s‘?lll l’%ll)l(l aS’r[ﬁ&Iéé (S b h AR S patient
oneNac(({G)naiBam fmr-tﬁe frtanocoprfapydey - N- ( (R -1-(2-benzyl -5-(2
5 difluorophenyl) 2H

él“he trnrelﬂlaozdoolf c§a11¥1| 85 w’hereln t%g taI&XItlgna(i %ﬁegt_fz tli]lg g atent oft cancer 18
selé&&) frdh(thSkrodp %Hhﬁﬁné’d‘fhﬁﬂ&té@ﬁt Wboteblrl cEhcilablie, RBRAZND,-

5-(2,5 -ditluorophenyl)

tra&tulzuf[naﬂ) 4-flyorewragi :bwypyorm, zarbpp@tlhwlqpﬂ%myﬂ%etaéﬂ ahsidaxt,
ur an- 2- car boxam de;
(2S)-N-((R -3-am no-4-fluorobutyl)-N((R)-1-(2-benzyl -
5-(2, 5-di fl uorophenyl) -
2H1,2,4-triazol -3-yl)-2, 2- dlnethylpropyl) t et r ahydr of
ur an- 2- car boxani de; 108
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N-((S)-3-am no-4-fluorobutyl)-N((R)-1-(2-benzyl-5-(2,
5-di fl uorophenyl) - 2H

WA 2@8463912 azol - 3-yl ) - 2, 2-di et hyl propyl ) - 6- met PgI/pyr00t084154
ne- 3- car boxam de; 30

tez&l?igﬁ@)ﬁeh é;@%@%ﬁ%ﬁ@{&fﬂ Uil diadNakth Ry diided RERHY; Aid 2

tradtpydatt r i azol - 3-yl ) - 2, 2- di net hyl propyl )i soni coti nam de
;111 WD 2008/ 063912 PCT/ US2007/ 084154

67,’5 d §Af ll)natg]]og g‘ gﬁ%ﬁ tfngﬁféfplnegﬁll )m a m(agnrglahan&jatlen WP{elr_ei?l_sg 2d’ method

co NPﬁseé aaﬁlhxﬁgteﬂmg%oythé dictn 8 BELANL @Imﬁm\&%irhéﬁi?bﬂﬁcompound
-am no-4-f| uor obutyl)-N ((R) enzyl

Ofﬁlauililﬂl uor ophenyl ) - 2H
1,2,4-triazol -3-yl)-2,2-di met hyl propyl)-2-(nmethyl sul fo

|
68ny )@s‘fg@% mgﬁgcﬁﬁ’?ﬂ&(%le“edfm}) N-((R)-1- (2- benzyl -5- (2

5 N ((B)}Glaﬂnh@-ﬂﬂl)or(ﬂjdtyl) -N-((R)-1-(1-benzyl-3-(2,5-difluorophenyl)-1H-1,2,4-
4-triazol -3-yl)-2,2-di net hyl propyl ) ni coti nam de;
t“3(22€§ ylkl%%é}meﬂlalmﬁyl)zmrlam@ﬁr opyl )-N-((R)-1- (2- benzyl

> 61\1’2@% §taﬂlg§g%§)‘?%t}lw (R)-1(1 be%yrlospgﬁ 5 d&ﬂlﬁm&)hem{}% 1H-1,2,4-
triazp RO 22+ dlrnethylpropyl)rnorphohne 4-carboxamide;
'f(z‘\ff(tgjlp ﬁ gb@ﬂ%rm)@%ﬂﬂ%kf' (G o8 RS n At b1 2.4-
mé%bl@lylmyi @rd@fﬁwh}rp%ﬂ;ﬁ)sd ety Qs fnikibuor obut y1 ) - 2- hydr ox

yacet am

( 2SN-(SE- 6R)nmoflzh(ozobmi%bbé(ﬂmol -®ned-52d5-Hifhorapleyiy H-1,2,4-
4t | - 3 .
mgf %ﬁafbni? S 8@’3‘?@%3’%)0"%308%8@4 f1 uor obut yl ) - 2- hy

dr OXy@R! ael'ﬂlfﬂli’(b-dlef,'luorobutyl) N- ((R% (21 -benzyl-3-(2,5- dlﬂuorophenyl -1H-

N-((R) 1 2- §3 br omobenzyl) 5-di fl uorophenyl) -
1,294-magok-3yhzb dgng,thy]pgom'l)plpendlne 1-carboxamide;

f"dgﬁ Qg ) BLARRE U Aty 5N R - AP 2P i (U Siteh D3 T

1 2N+ (r{aBpr-1-y()2, Jzaﬂbéthmh@m)yﬂo)plﬁﬂma A5eaiibddatiddeophenyl ) - 2H
,2,4-triazol - 3-yl)

d| R b )-5-Rifg- é)ﬂl@f%hﬁtﬂbNtt((RPﬂdﬂd%?HWr% Fedrdiflogrphenyl)-
1H:] % (g t{l ol 5- rﬁll% ,2= @lﬂeﬁ%‘/r B}I?/I ﬁ_ﬂte hﬁslmirprghgeﬁzc)a}fbog?l? 5d_e

chl dr(d%)23-fah11mr é-[ﬂmerqliu)yl) 1- ((R) 1-(1-benzyl-3-(2,5-difluorophenyl)-1H-1,2,4-
tnagpi#yﬁ) dlrnet%ly propyY) :)» 3- dlrnet%y ulretahyI propyl) - 2- met hoxyac

N- ( ﬁfeiRﬁs -@fﬁlﬂkpzt %Btdb%ﬂpm(m))r N-6&dB)t-3-(0 3-hRBSBphSry()OTrH-1,2,4-

chloro-2-fluo F
trigzpl-1-yD)- 2L2{dnmatb® @Yﬁl')l 3 IIEﬂELhd\eatet hyl propyl ) - 2- hydr oxyac

et alz%sd ﬁ%ﬁs@'\% (e 3 Amagdi L @ﬁﬁ?tﬂ ot Y- Riittoropheny)-

lHL'l- 1 A2ri4zd13- ﬁl;-Q|2 &métﬁyi@mg mzmealméﬂgﬂﬁmﬁhbhﬁe hébdfbb&bh@[dé
panam de; no- 4- f | uor obut

% % R) 1
LSt ot Aercon BB (R oo -4 5 difisorbphenyl)- 1H-1,2.4-

j I )b d 25
mﬁ (e ARl SRkl By 23 eneam 4o
- ( 14 aeHz3rbmaro-SAlabtodusA 21 (dR)Cir-(iﬁlbbliﬂyl-}-(% ;’t-déilﬂuoroll)qhelnzl)-lH-l,2,4-
H 24tr|az I met ro met enz
ma&ﬂll -err)-2.Redimey flmr%ﬁﬁlfw%nwz*f EFobut yI ) X ((R-1 g
- (1- benzyl - 3- (5-chl oro- 2-fl uorophenyl) 1
H 1,2, 4-triazol-5-yl)-2,2-di net hyl propyl ) ni coti nam de;
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(R-N((S)-3-am no-4-fluorobutyl)-N((R)-1-(1-(3-brono
benzyl)-3-(2,5 30

walgdoseadephenyl ) - 1H 1, 2, 4-tri azol -5-yl) -2, 2- di PEL/HYI0pT/@84154
pyl ) t et r ahydr of ur an- 2- car boxam de;

(S) mg\é §)anﬁ{§1§% 1'(1‘180 éBthH?klf E’@\ﬁ 1Y¢]%tr>]éﬁz§:1_(éf)(zpé:dﬁéﬁo@c?phenyl)-1H-

1 214 Riatel- 5-ly@ZZD]Z-dﬁnethylpropyl)thlornorphohne 4-carboxamide;

N RS Sa Gaas BeR  AR Y ot A 23 G R At 11 2.4

trlagz(@]f k'?‘le)%iz,g-l)d:n%?t‘(ﬁg?,pg{ﬂ) ’[ﬁlbl’ﬂ@ﬁﬁ@ﬁﬁé’ Iﬁﬂca%o&&rﬁ)d’e

f1 uorophenyl) -

1, 2 Na(B)-B-auriho-8-fuoyelaityd)N- ffBDﬁy(llriIeopx/H (Z-dethwpdrpdnylan H-1,2,4-

- 2= b M de: .. .
trigz] 91315(-? e G propyhPincgingpaty P ARIIET R - 1- ( 1- (3- cyano
b |- 7z
oy 1 )4 Eninodhcin A4 HRYO-GPGRYE D phinyl- 11 24 trlazol -yi)-2.0-
dlr@%thjquwerl) I5A-RxgZemyn- éﬂammu fluorobutyl)-N-((R)-1

e h f
H- 1,( ,Qf%ﬁllngr%%%yé 41 ﬁ;(? 22(2 %;%rz]%l gff%&b%uy hen%ll)] IFI 1.2,4- trlazol 5-
yherzdomahylgespyl)- 1 ,4-oxazepan-3-one;
(2S,6R)-N-((9)- amno4f|uorobuty|) N-%(R)
- (1%b@ ﬁ&%rmasel{t@alé}ﬁ pesieBtablemspligistspra yodrug thercof.
H1,2,4-triazol-5-yl)-2,2-di net hyl propyl) -2, 6-di net hyl

nmor ph
69N(?‘ h rlh&r?ga%l??ég@ét%ﬁtﬁf%) N-((R)-1

- (1- Ne(rﬁRyB-aml(@éleﬂuombmﬂ) N-((8)-0 pBieykyl-5-@, 5-difluorophenyl)-2H-

12@% 14%,3/@ rf%&%@%@%}%@féy%ogy %%}(?enzam de;

RB%rﬁéthfmo%tﬁn apResik-5L(2,5-difluorophenyl)-2H-
H-1 2, ¥rﬁa£ol %j tﬁyP B%pyl)94 %eth§“€gﬁ;§ﬁ¥é

1 2e4 trlamol(iés)) Zdenhﬁbyl@rdnyLD@mbmrwd):f N- ( (R-1

I
1 SR PR br e A D R e iy mabemib 26
1,20B1riadXo-§-$))= 232-@[‘&1&@ lﬁrcfﬂylbol O—blhtixy)kh)lorhb@&ne]A carboxamide;
-(1-benzyl - 3-(5-ch f1 uorophenyl)
H 1, Y-GS %1@@21@9 4é115¢r9hu9d}1%1r%§b ,ér(%ﬁy‘ngﬂé @yﬁjﬁlékl%kpé%}ﬁi -2H-

SV Sy 0y AT B,

H 1, 2r)- N-I((SSQZSGilmﬁtoyil ﬂu&ob’&ﬁybﬁN-}EﬁfR))py@bb&&zl?j/—d#‘(@)ﬁydaﬂwaphbnyl)
r
2Hn}( 2 46&9&%}1(3 )gl) 2(228@266{}31:11])@5{;18 &F@ﬁ :éjeyr?}eqﬂy%pyrrohcﬂne carboxarnlde

1,2, 623‘) IN-BE93- b4 Bucko Bkt YBINLY (RO Q@Y bz - 50E BN RSP Rny1)-

nam d
2H¢BY 4N¥‘l@ﬂ(®3—ﬁ9d;ﬁ dicrethyfl propylpBehydipx )n¢thR)pirel BHIf2 ] Badokamide;

o DS R B oo RSB iy B hatatsal AR phenyi)-
2H(%?#F§g%dglg&§élﬁ)ﬁlr2§dlﬁ{&l’%@ptﬁ flle%?&‘ék}’ﬂ&ﬁlN)ﬁﬁ%hdlﬂﬁ( 3—'cﬁr%o§arn1de

met h@%é\ﬁé@ﬂ))& arm-nl? élzﬂuortobutak)dﬂ (R y1-{2-berzyhd i dtdiflperophenyl)-
2HI %)’Z %l\tl-gﬁoé am nzr)rpe% 1{)118§¥1g u@yﬁgo@%@p%ﬁohdlne I-carboxamide;

( 1 ()29 (53-3= 2(r131n5 @ﬂudrdb\ﬁt?]}%’@@ﬂ))l ®-btnzyl-5-(2,5-difluorophenyl)-

4-triazol -5- di met hyl propyl ) - 2- hydr oxypr opa
2Hng2ﬁ4d§1azo -3-yl)-2,2- leethylpropyl) 2 hy)éiropxyppo%azlamldey yProp
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(S)-N((S)-3-am no-4-fluorobutyl)-N((R-1
-(1-benzyl -3 -(3,5-difl horophenyl)-1 H 30

W@ 263911 azol - 5-yl ) -2, 2- di net hyl propyl ) - 2- hy dPGKRYR00TEB4154
nam de;

( 28 gi])} ean Séé%g?%ﬁ\g:((?ﬁ‘?uo ];l!)eﬁggloif)%i ¥ f)ﬂ%réﬂl@lyﬁ -2H-1,2,4-triazol-3-

yl)H—Z.,dﬁnéthj?lpr@&bhtcstﬂydﬁ)lda 2- d| nmet hyI propyl ) -2, 6-di net hyl

mor phghines & car boxar dgy) 112, 0 20081083012 1 cny 2tt-1 24
tI‘12£Z§P 3 I§}'l)(-i @dhﬁetﬁgjp%a/ﬁuf'hg&%k%@%ﬁ%hﬂw N((R-1

fludro

H- 1 121 @-ammallfopyl5~1‘§f((R)Z (Z-bhnzelmyz prdafydry pizn iy Ao k2 die-wiazol-3-

T Erops A S BB R ot y1) N ((R)- 1
- (1- s 2y43-3mirdp %ﬁﬂ)f-Nl((Rzpp-@Byﬁz)ﬂ 51(2 5- dlﬂuorOEhenyl) -2H-1,2,4-
H1, 2 4-triazol - di met h droxypro
trlapfcghéml)d?é2 dgnethylpropyl) 2- (hydroxymethyl)pyrro 1d1ne 1-carboxamide;

( gl) fN@r o e%r%i}‘a,ﬂ%] ?(g‘} g%z 31'% géy? lqu%éh&yl% 2481 %-Riazol-3-

yD R, 2 dfnéthy1paplyt)morpholine-4-carboxamide;
yl)-2,2-di net hyl propyl r oxypr.opanam d

( SI) f‘@s(?@lfNﬁei‘ﬁ‘rlﬁ‘éﬁrﬂPﬂ) & Q(Rérgr(éth?ml) RVRE é@mpp(hfn}(lgzg 1,2,4-
m%l-egg)g/%}z ?rd%%’g‘tg&l%g@pﬂfé %dl 2@%‘?%&% p4yf%rb%xaﬁl§/1 r’oxypr o

panai-@egminopropyl)-N-((R)-1-(2-benzyl-5-(2,5-difluorophenyl)- 2H 1,2,4-triazol-3-
uor obut y

yl)= %%dwﬁﬁgb@pfﬁ% (rgetb%ls@g nyli)@lperazme 4 carhla}gag*mde
d' f | 2 ¥3- amllﬂ'ﬁ"ﬁllﬂaotﬂ)bﬁtryl)ﬂqt RPr-¥3-beryRs b @Edlhﬁ((lnﬁf)ﬁ’enyl)

hydr oxypr opanam de;

2H€B¥f4l*m@<®3=ﬁ) Ard-dioneth prdpy1)-Gerydbarypropabertide) - 1- (3- (2, 5

i1, SSPRSE o ot S R oS50 S-amuorontens -

2th>’g ﬂ%ﬁ}(iﬁ]@pﬂﬁlﬂm -gigict(yHro lg—l?s(}lg{&oxymeth 1) yrrohdlne 1-carboxamide;
- am no- 4, 4-di f [ uor obut y! §

Gt (R ONAH -4 Buoropsipy yN-((R)--2-berizyl-5-(2.5-
dlﬁg%ggp g%ll %% %1'_%1%20% R %15 L f&l%{eﬂ%ﬂytlo%)ylg 226 8 H[T?ﬁyl% HH3RXe-4-
Catb&)arﬁ\}dé(S) 3-am no 4 4-di fluorobutyl)-N ((R)- 1 (3 (2,5

-difluoro heny% (trifluoronethyl)ben g/ H-

1, 2, N-4(P)-aApY00s fWOprzo@’thn(éB}T%(%'leWl')s @, dlﬂuorophenyl) 2H-
: M%%w @p‘g@ gﬁﬂgy@mi’y&zf YIS (R -1- (1-(3-b
r orm(&S)-ZN/-K()S-)B 4r2inb-4-2@robutyl)-N-((R)-1-(2-benzyl-5-(2,5-difluorophenyl)-

2Hpi’ l uor%&eﬂi?)& éﬁﬁﬁgﬁ{?ragyl Itea‘}lrz %ydroﬁ}{ralz 2- cagboxlarrrrl?(} hyl pro
(S)- E)is(r)](ﬁ g&’; 3a£ﬂ1ﬁ1@ Aﬂﬂo&bﬁﬂyﬂqwmtm AR 3-diftudrBpkenyl)-

r ono di f | uof ophenyl

2HH.2 4.9_trm.zctlf3| ﬂi@tz @nﬁbﬂﬁogywat@hmﬂomww)ar@hmﬂ%xy pro

i O A e
1 2Ht ﬂna%olélsiy[)Lzazxaim&hylb}op%l)% die[fgﬂﬂwid@r[eop%hrboiarﬂhd@f OXypro

panani de;

( S) - N-(8 5} agumrﬂﬁbombﬂlndeo%&Hf@ gyl Ry C15-difluorophenyl)-2H-
L Shy Pt khegery )

- (hydr oxynet hyl ) nor phol i ne-4- car boxam de;
(S)-N-((S)-3-am no-4, 4-difluorobutyl)-N((R)-1-(3-(2,5
-di f|l uor ophenyl ) -1-( 3-
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i sopropyl benzyl)-1H 1, 2, 4-tri azol -5-yl) -2, 2-di met hyl pr
opyl ) - 2- hydr oxypr opanam de; and 30

W@ 3)08MbI(R) - 3- am no- 4, 4-di f1 uorobutyl) - N ((R) -RET/BST0R7/684154
-di fl uor ophenyl)-1 -(3 isopropylbenzyl) 1

1 R dls) SlAAR 45L Wbkt érlﬁy:jq:(ﬁ‘l?ﬁgz'b%ﬁ freRon #S%Gfo%&%)m-

panam ar na acc
1 ,Z%tri}lzol-ﬁ){yl)pﬁ,bdl[mghylbm‘p@@blco idanide;

N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(2-benzyl-5-(2,5-difluorophenyl)-2H-
1,2,4-triazol-3-yl)-2,2-dimethylpropyl)-2-(methylsulfonyl)acetamide;
N-((S)-3-amino-2-fluoropropyl)-N-((R)-1-(2-benzyl-5-(2,5-difluorophenyl)-2H-
1,2,4-triazol-3-yl)-2,2-dimethylpropyl)nicotinamide;
(25)-N-((S)-3-amino-2-fluoropropyl)-N-((R)-1-(2-benzyl-5-(2,5-difluorophenyl)-
2H-1,2,4-triazol-3-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
N-((R)-1-(2-(3-bromobenzyl)-5-(2,5-difluorophenyl)-2H-1,2 4-triazol-3-yl)-2,2-
dimethylpropyl)-N-((S)-3-amino-4-fluorobutyl)-2-hydroxyacetamide;
(25)-N-((R)-1-(2-(3-bromobenzyl)-5-(2,5-difluorophenyl)-2H-1,2,4-triazol-3-yl)-
2,2-dimethylpropyl)-N-((S)-3-amino-4-fluorobutyl)-2-hydroxypropanamide;
N-((R)-1-(2-(3-bromobenzyl)-5-(2,5-difluorophenyl)-2H-1,2 4-triazol-3-yl)-2,2-
dimethylpropyl)-N-((S)-3-amino-4-fluorobutyl)nicotinamide;
N-((R)-1-(2-(3-bromobenzyl)-5-(2,5-difluorophenyl)-2H-1,2 4-triazol-3-yl)-2,2-
dimethylpropyl)-N-((S)-3-amino-4-fluorobutyl)benzamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(2-benzyl-5-(5-chloro-2-fluorophenyl)-
2H-1,2,4-triazol-3-yl)-2,2-dimethylpropyl)-2-methoxyacetamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(2-benzyl-5-(5-chloro-2-fluorophenyl)-
2H-1,2,4-triazol-3-yl)-2,2-dimethylpropyl)-2-hydroxyacetamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-
fluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)benzamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-4-methylbenzamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)nicotinamide;
(R)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-(3-bromobenzyl)-3-(2,5-
difluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)tetrahydrofuran-2-carboxamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-(3-bromobenzyl)-3-(2,5-
difluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)tetrahydrofuran-2-carboxamide;
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(R)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(2,5-difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-dimethylpropyl)tetrahydrofuran-2-carboxamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-(3-cyanobenzyl)-3-(2,5-
difluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)morpholine-4-carboxamide;
(2S,6R)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-
fluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2,6-dimethylmorpholine-4-
carboxamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2-methylpropyl)benzamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2-methylpropyl)-4-methylbenzamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2-methylpropyl)-2-methoxyacetamide;
N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-fluorophenyl)-
1H-1,2,4-triazol-5-yl)-2-methylpropyl)-2-hydroxyacetamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-
fluorophenyl)-1H-1,2,4-triazol-5-yl)-2-methylpropyl)-2-hydroxypropanamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(2,5-difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-methoxypropanamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
methylbenzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(25,6R)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
methylbenzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2,6-dimethylmorpholine-4-
carboxamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(3,5-difluorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(3,5-dichlorophenyl)-1H-
1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(2S,6R)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(3,5-difluorophenyl)-
1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2,6-dimethylmorpholine-4-carboxamide;
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(S)-N-((S)-3-amino-4,4-difluorobutyl)-N-((R)-1-(1-benzyl-3-(2,5-difluorophenyl)-
1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((R)-3-amino-4,4-difluorobutyl)-N-((R)-1-(1-benzyl-3-(2,5-difluorophenyl)-
1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((R)-3-amino-4,4-difluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
methylbenzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((S)-3-amino-4,4-difluorobutyl)-N-((R)-1-(1-(3-cyanobenzyl )-3-(2,5-
difluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((R)-3-amino-4,4-difluorobutyl)-N-((R)-1-(1-(3-cyanobenzyl)-3-(2,5-
difluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((R)-3-amino-4,4-difluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
(trifluoromethyl)benzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-
hydroxypropanamide;
(S)-N-((S)-3-amino-4,4-difluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
methylbenzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((S)-3-amino-4,4-difluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
(trifluoromethyl)benzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-
hydroxypropanamide;
(S)-N-((S)-3-amino-4,4-difluorobutyl)-N-((R)-1-(1-(3-bromobenzyl)-3-(2,5-
difluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((R)-3-amino-4,4-difluorobutyl)-N-((R)-1-(1-(3-bromobenzyl)-3-(2,5-
difluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(2-chloro-5-
fluorophenyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;
(S)-N-((S)-3-amino-4-fluorobutyl)-N-((R)-1-(1-benzyl-3-(5-chloro-2-
fluorophenyl)-1H-1,2,4-triazol-5-yl)-2-methylpropyl)-3-(hydroxymethyl)morpholine-4-
carboxamide;
(S)-N-((S)-3-amino-4,4-difluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
isopropylbenzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide; and
(S)-N-((R)-3-amino-4,4-difluorobutyl)-N-((R)-1-(3-(2,5-difluorophenyl)-1-(3-
isopropylbenzyl)-1H-1,2,4-triazol-5-yl)-2,2-dimethylpropyl)-2-hydroxypropanamide;

or a pharmaceutically acceptable salt, ester, or prodrug thereof.
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