WD 2006/ 002236 PCT/ US2005/ 022062 N- (1- (1-BENZYL
- 4- PHENYL- | H | M DAZQOL- 2- YL) - 2, 2- DI METHYLPROPYL) BENZAM
WOR060ERBA/Al VES AND RELATED COVPOUNDS AS Kl NESPEI/US2005/022062
SPI NDLE PROTEIN (KSP) | NH BI TORS FOR THE TREATMENT OF
CANCER [ 0001] This application clains the benefit
under 35 U.S.C. 119(e) of U S. Provisional
N- (1-Appbinzat.i -aun piSenvi.al H-NeT o0t 580,1927, f-preersfupeoEvd,) B RAGALIDE
DERIVMIVES ANS HERATHDY CONROONPD A8t BINESIY $EINOLEBIRROTEIN |(KSP) INHIBITORS
FOR TIBt TREAMTYENTBACKGROUWND OF THE | NVENTION Field of the
I nvention [0002] The present invention relates to
substituted i m dazol e conmpounds and pharnmaceutically

accepgiu1f g spplieiodl taifs (RS BeheABandeh 8 @Sc §119(e) of U.S.
conposi tions of these conmpounds together wt

Prov1s1?12aﬁ %@ggﬁggﬁﬁﬁe& YNgf Y73, (%ﬂﬁ%l%& }I\rﬁxtlee{ 088@{' q}ﬂﬂ?}fi% lfr%gebg incorporated

by tof %ﬁﬂ‘% i.ns that use adenosine triphosphate to bind
y1e efegce’r’ﬁl #1 es and generate mechanical force.
Ki nesins are characterized by a notor domain having

about 350 am A ERGROONDPOTSTHEENVEXTION Structures

of several kinesin notor domains have been resol ved.

[0004] Currently, about one hundred ki nesin-rel ated

proteins (KRP) have Bieldhof thedmyemtieni. Kinesins are

involved in a variety of cell biological processes

i ncl udft2] ¢ e ppesent ipyention gelatss Fesbstittaddsiiddzels, commpunds and

mai nt enance of the endoplasm c reticulum Several KRPs
pharmacentealy ticceptable sahig estersrartpudidriigsthefeof, kempositibncofthésedompounds

or with the chronobsones directly and appear to play a
togetheP Withtphhrrh 4te8tichilyia0geptabie Ehrfidrs] sndsisa@esthede dotoadld.

cycle. These mtotic KRPs are of particular 'interest

for the devel opnent of cancer therapeutics. WO

2006/ 002236 PCT/ US2005State @ the ADDO5] Ki nesin spi ndl e

pr ot ei n(lﬂ(.’pgsé%x (al so known as Eg5, HsEg5, KNSL1, or KIF.

11) i § inesénseare mokdrpseteins ithat sseradenpsipe tiphosehathiatbind to

are localized to the mtotic spindle and known to be
microtubaipgiané gedevate hoachmticad foreeidKatesing act dharacterized by hinpsbvdomain

mtotic spindle. [0006] In 1995, the depletion of KSP

having HEd)LﬁQS@@nﬁ’ﬁH AdR@ ebsi kb4, ETREHy falRdtRRturds T sederhlfifdsit o domains
was shown to arrest HelLa cells in mtosis with

al mcrotubule arrays (Blangy et al., Cell
haveb%gqﬁggealmg 1995) Mut ations in binC and cut7 genes,

Fai | G g‘éuﬁlf’e'rl Rt R AR e L i AT have been

ni dul ans ( Enos, and N.R_Mrris, Cell
identifigdh: Kipeoing erﬂnvq!g@brp aeyReetafi el birlegisrlawgeesses including transport of

organelles and vesicles, and maintenance 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.



ponbe (Hagan, |., and M Yanagi da, Nature 347:563-566,
1990). Treatnent of cells with either ATRA (all

WO e@a®0228¢ i noi ¢ aci d), which reduces KSP expr eBCT/UR820051022062
the protein level, or depletion of KSP using
anti sense ol igonucl eotides reveal ed a significant
growmh inhibition in DANNG pancreatic carcinoma cells
i ndicating that KSP might be involved in the
antiproliferative action of all trans-retinoic acid

(Kai seood} - Kﬁ{esiﬁlsgilng?e L?ﬁ%hn X(elﬁ)%gélsﬁiﬂowﬁggﬁgi@%; KNSLI, or

1999)." Interestingl) . aevi s

P11 YEE R B BN ot BREARBRE BRI i incic nd
J Biol.. 274,15005-15013, 1999).. Potenti al,

knowndp Slggqo&yrgg%}}fomgt&w&r "Ri"]l‘ﬁf &l?e])%P P’gmggtl‘;‘o?ﬁlﬂﬁﬂéul ar

interest for cancer drug devel opment. For exanple,
Aur or 40906 dn2l 995 rthe deplaiien of &SR uping o8 euttilpmlytdiected against the
protein and RNA | evel and the genes are anplified in

C-termimis@f KSihwes shosn teatrsst HéIA2]ls ihmitbsis stithaedhoaped]l iEekitgbule
small nol ecule inhibitor for KSP, "npnastrol," was

arrays E5IGHEY $t1 ALER 35:18691369V1995)TNIRRALAY inHein Sut? Y twhich are
affecting m crotubul e polynmerization as do

consoGNER, ST R i SR Wi
o Rl Byt LTSS S e

PCT/ US2005/ 022062 screens_and it was suggested that
pombeHpgan, bnPsLMG TrageideNadrad: 108566 L9900 hareadmentopaelin with cither
of anticancer drugs. The inhibition was determn ned
ATRA{al] trans-tetinciorapil); whick réduceslSSR expressiadanths ippstein level, or depletion
triphosphate and to be rapidly reversible (DeBonis,

of KSPSusingintidknse oBigotevtidbs dvéadeds signditnt 0@ inhibHRR0I. DAN-G
T.M, et al., J. Cell Biol. 150:975-988, 2000). [0008]

pancretit dar@Rbm? Eeliﬁﬁdﬂc%%}%@ﬂ@@ ﬁ‘figlixt"ﬂ%rig%? ved in the antiproliferative action

chenot her apeut 1 cs, ere s a  nee ors

ot e £ AEhIt LB A YoRkIA 978 ke ESRoE 550l
Interesggé}.gothg %éﬁ% qzév?s“g;lgg?cg{reigg grozég ﬁ;{a@g,”faﬁgz {a(%gh%%&l t(ca) associate and

represented by the formula l: RS 7 NRt R3 5 N NR3
phosphpryate XIEg5 (Giet, R., et al., J. Biol. Chem. 274:15005-15013, 1999). Potential

substrates of Aurora-related kinases are of particular interest for cancer drug development. For
example, Aurora 1 and 2 kinases are overexpressed on the protein and RNA level and the genes
are amplified in colon ca'ncer patients.

[0007] The first cell permeable small molecule inhibitor for KSP, “monastrol,”
was shown to arrest cells with monopolar spindles without affecting microtubule polymerization
as do conventional chemotherapeutics such as taxanes and vinca alkaloids (Mayer, T.U., et al.,

Science 286:971-974, 1999). Monastrol was identified as an inhibitor in phenotype-based



wherein: R is selected fromthe group consisting of
am noacyl, acylam no, carboxyl, carboxyl ester, aryl,
wa@paeabiegé optionally substituted with hydr oxyPOF/UREN®(22062

R2 is selected fromthe group consisting of hydrogen,

al kyl, and aryl; R3 is selected fromthe group

consi sting of hydrogen and -X-A wherein X is selected

fromthe group consisting of -C(O-, -C(S)-, -S(O) -

-S(0O2-, and -S(O 2-N(R)-, where Ris hydrogen or
screendrit wadlte g@‘stb&t *h§§$cﬁgpc;u§18 %Jg&“%m@%@%ﬁe%? !th%tde[@?lo&fnent of

r ogen ti ona stitut al kyl opt I onal

antxcanggrt) %7 :Jf‘ﬁe d gﬁl&&%ﬂy W%ss I ot al 1{% g%gs&% ue:; Hive ﬁré?[qsgect to adenosine

substituted heteroar opt| onal Iy substituted
mphosaw%ﬁlyigp&q 1api @vsrﬁ%l%%ﬂoyu% St ak.Jtieehemispe 475338349, 2003;
wherein the optionally substituted groups are
Kapoos (Tt iet alt.ekl GafltRioll 1§@975-98% 2000uent s 3 WO 2006/ 002236
PCT/ US2005/ 022062 sel ected fromthe group consisting

of al He608]sUuhdight of the irapdrydnce of kapryvedciRaiothicryRaltics, there is a
al koxy, am no, substituted am no, aryl oxy,
need for KEH inhiitBe BAYArO ¥btectR¥3A Divo Mibkbitors YPRISPLanl *K%Iﬁfelfe{ted proteins.
heteroaryl, substituted heteroaryl, heterocyclic,
substltuted het erocycl i c, heterocyclyloxy substltuted
het er ocycl yl oxy SUMMARYZOETHE INVENBIN ester, oxo
(except when Ais optionally substituted aryl or
opt i orfé009} sTHisinventierisdatetedar subjtituted| imiddapkroompounds which
-S(0O 2-R9 where RO is alkyl, substituted alkyl, aryl,
modulfé BetactiViteef RSP |reprB@h€éHQﬁrtMé fRmusIpst i t ut ed
heteroaryl, and nitro; Rl and R3, together with the
carbon atom at t ached to Rl andgt he nitrogen atom
attached to R3 forma h,etero;:{ycl ic or substituted
het erocyclic group; R4 selgcted fRom t he group
consi sting of hydrogen, |ifear\al ky},
-al kyl ene-ami noacyl, -al kil engZoxyRcyT,
-al kyl ene- acyl oxy, -alk dr oxyyy—gs
-[ al kyl ene] p-ni trogen-c SNt ai ni ng heterocyclic,
-[al kyl ene] p-ni trogen-cont ai ni ng sabstituted
heterocyclic, -[alkylene]p-njtrogen- containing
heteroaryl, -[al kyl ene] p-nitrogen-contai ni ng
syesdiht ut ed heteroaryl, and -[al kyl ene] p- NRLORL'
erein pis an integer fromO to 1, alkylene is a
& ris pelentec fromythel group woasigtingsifiamingacyl, aelamings carboxyl, carboxyl

f, g substituents
ester, 1 ARRAI A Ety R s sl b ISR, 20
Riis téleatéflomrthe groubyongisting ofdlysdgen, Sallk}&tantllﬁﬁd al kyl
carboxyl, carboxyl ester, oxqg, spirocycloal kyl, and

rBa| ig,selgetesl fio the groxp @on%@g@f&&ﬂfqggn g@l 'Q%‘ﬁeél" Fedmy<t 1p gelected

from ﬂ%lr%?lﬁb &ﬁg%@é gfﬁ(}l/(]q?)- gg%)@%st I§f® -, ﬁu—gﬁ)ﬁﬁﬁﬁd where R is

hydrogebeﬂ)lRylahlkd/I -S(O) 2-substituted al kyI het er ocycl i c,

t | bsti t.ut.ed
Zér%sse eﬁ@{ﬂ zg%ﬁyﬁgrrgg{f@h%{lﬁg gghydro réﬁ opt?obrlla y Isubus’u'(ceu’ted alkyl,
optionally substituted alkoxy, optionally substituted aryl, carboxyl, carboxyl ester, aminoacyl,

optionally substituted heteroaryl, optionally substituted heterocyclic, and optionally substituted
cycloalkyl, wherein the optionally substituted groups are substituted with 1 to 4 substituents



het eroaryl, cycloal kyl, and substituted cycl oal kyl, or
when R10 is hydrogen, Rl11 is hydroxy, al koxy or
waewsies ed al koxy; or when RL and R3, toget hrCT/NB1005/022062
t he carbon and nitrogen atons bound respectively
thereto, do not forma heterocyclic or substituted
heterocyclic group, then R3 and R4, together wth the
nitrogen atom bound thereto, forma heterocyclic or
substituted heterocyclic group; R5 is selected from
. n .
selectetdpgomlﬂ? B%E%isfshhgglf %2( sﬁﬂsfltd’e%f% i al\%ﬁﬂéf sﬁﬁgtﬁ&tleg glkoxy, amino,
substlmtedtamno andoX3], stibstiitedatyidxeneyanps argh athsymBetbatyl tthee@hryl

s e s o B A 2 TS s

Iz i { [
reroB AL, RN ! SR BEL B QY S bl i
or 0ptloyailywalbkt;tuteddant¢roa¢yl§;makm 0W®®223®B€R9/ WIBZ2O 85 A0IRMAG ubstituted

ei h
ey, @3 oot G Reieostl e ostigpg heGmahlngtiusly o
adr R¥MHndIR*Nvgetder Rith iea@kbon a%&ﬁ%ithéﬂéﬁ el R"’V'aﬁc'l‘ tHe(rﬁ@%éBn atom attached

3 Where R8 is as defined herein mis an integer
to R” foymg mheterasyglic wbsmtedﬂmh@rocorﬁhmoup, R7 is sel ected

T A e———

-alkyldne@Xyadye, -gikolepe-@oyIHkEt-Allk leﬁé-h‘}&&%ﬁﬁh [%kﬁ&ﬁe]p -altkpsicontaining
roxy;

hetem%&mieékxl@mdamtspga@@@laﬁlamgesubmtugd heteresyslie r[afblf)d@ﬁ]tg%l’frogen-
contauhﬂg g&glfoary[l ?Jiﬁ;rlehﬁf) gﬁt%ggl? %@eﬁ?e alu&ﬁ'])?gelrrgn%? E.I%IC? n

[alkywae]g SRIRT! whkrbid p s & iRfeger ﬂﬁmlo to\1, R12 A (Rml N N X1
Razllkylene is a straight chained alkylene optionally mono- or disubstituted with one of the

foregoing substituents selected from the group consisting of amino, substituted amino, hydroxy,
alkyl, substituted alkyl, carboxyl, carboxyl ester, oxo, spirocycloalkyl, and halo;

19 and R are independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, -S(O)-alkyl, -S(O)-substituted alkyl, -S(O),-alkyl, -S(O);-substituted alkyl,
heterocyclic, substituted heterocyclic, acyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, cycloalkyl, and substituted cycloalkyl,

or when R'° is hydrogen, R!! is hydroxy, alkoxy or substituted alkoxy;

or when R' and R, together with the carbon and nitrogen atoms bound respectively
thereto, do not form a heterocyclic or substituted heterocyclic group, then R? and R*, together
with the nitrogen atom bound thereto, form a heterocyclic or substituted heterocyclic group;

R’ is selected from the group consisting of L-A!, wherein L is selected from the group
consisting of -S(O)q- where q is one or two, and C; to Cs alkylene optionally substituted with
hydroxy, halo, or acylamino; and

Al is selected from the group consisting of aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, substituted heterocyclic, cycloalkyl, and substituted cycloalkyl; and



wherein: Ar is selected fromthe group consisting of
phenyl , pyridinyl, pyrazinyl, and thiazolyl; Xl is
W@ 0600286 f rom t he group consi sting of -C(O - BOMUS2005/022062
-S(0O)2-; A2 is selected fromthe group consisting of
aryl, heteroaryl, heterocyclic, and cycloal kyl, all
of which may be optionally substituted wwth 1 to 4
substituents selected fromthe group consisting of
al kyl, substituted al kyl, al koxy, substituted al koxy,

A S Ry i b B Rt
heterofyl 8l iof Whesh Bhkhd opticdBlly SilRtitieSWRE %Rg% fMeRIREQX s defined herein

opti onal lﬁ-’ substituted aryl, carbox car boxyl ester,
and m rAnrpigest fromdgeideard | y substitut ed heteroaryl,

' 6 [ heteraocyclic,. and t.ional
IR bR ST Pl RS OB B G s Ren ok Bl o, and aky
RER°UGR B0t ORRADGRdrogkier ei n the optional Iy substituted
ggpups are substituted with 1 to 4 substituents
|18 8¢lecied from the graypsapsistingsisypngy aliiyLalkepyl, alkynyl, -CFj, alkoxy,
ituted al kyl, al koxy, substituted al koxy, am no,
hak%agﬁgg%#%ﬁted am no, aryloxy, substituted aryl oxy,
ay pharmazeytically ubsptable saits,assters ofebmugathereof.
substituted heteroaryl, heterocyclic, substituted
het erocyclic, heterocyclyl oxy, substituted

het er I I ; ] r
quﬁﬂgnlﬂﬁiﬁpth@{:é’ﬂlbo&iﬁce%)ﬂ%@ 1Bvé‘tﬁ‘iroﬂ‘?§(gﬁ% = i3 oanﬁ%Qnds

(except 'S optiona ubstitute
t bstituted heteroaryl), halo, hydroxy,
represe?x%d&%l_%kbﬁhmggre RO is al kyl, substituted alkyl, aryl,
substituted aryl, heteroaryl ,or substituted
heteroaryl, and nitro; R4 i fsel ected fromthe group

consi sting of hydrogen, |inea CHQ,!, kyl ,

- al kyl ene-am noacyl, -al k¥l eﬂe- oxyacyl ,

- al kyl ene-acyl oxy, -al kyl eNenhydr oxyR®

-[al kyl ene] p-nitrog nffad nNog terocyclic,
-[al kyl ene] p-ni tr ng[@i ni imtf‘t ed
heterocyclic, tf°hlikyl ene] p~Rigfrogen \-COQ ai ni ng
heteroaryl, -[al Kyl ene]p-nitrogen-cpntaining

substituted heteroaryl, and -[al kgl ene] p- NRIOR11
wherein p is an integer fromO to 1, alkylene is a
strai ght chai ned al kyl ene opﬂi onal Iy nono- or
oVhereiBt i t uted with one of the foregoing substituents

sel. . S . n . .
SRR O BB B e, B e, o ot
celrib selydted frambthi gloup Sbasistingxsf,~CYO)+ @dySOp-kyl , and

hal.o; R10 and R11 are independent|ly selected fromthe

gt d8 &le%?éﬁgﬁ they seompepaveiie T agyliddteroanylhstereqychie and cycloalkyl,

. . . - tai
TR W e ——
consistingutalltylit sebistiteted atky), alkoxy, subytitutedrajtoxysarhisio] halddedroxy, and nitro;
UL I I YT ST e
optiondRysubstithiéd alkbiy, opRioKANY sudktittheRSkIIL tdrBskyR! dafboky] ester, aminoacyl,

optionally substituted heteroaryl, optionally substituted heterocyclic, and optionally substituted

cycloalkyl,



or when R13 and A, together with the carbon atom and
the X1 group bound respectively thereto, do not form
wa@2dveten2ecycl i ¢ or substituted heterocyclic grpUpUS1008622062
X1-A and R4, together wth the nitrogen atom bound
thereto, forma heterocyclic or substituted
heterocyclic group; R8 is selected fromthe group
consi sting of cyano, alkyl, alkenyl, alkynyl, -CF3,
al koxy, halo, and hydroxy; R12 is hydrogen, alkyl;
3 is,al k arvl:. R13 and X ther , Wit
Bhpsish R cpipotl Ah¥imed bR e opithush SRR LY 4 Mihfobhi setected
from thaigk %ﬁsﬁt@n%@f dligfsubgithedElieyL ek asyosytstitutedilkexy, amino,
sub ituted teroc%ﬁl ic group; 6 WO 2006/0Q02236
substiturgdrmigeousloyy swbstitu mlgxshwmsg arylgubstituted aryl, hgteparyl,
substltungd hel%er?{l!ryh rfltte?eg%rycﬁg %ﬂllﬁ él‘rtﬁgcg ]fé% 5?1 C;h%%%ogg?lggﬂ&g Ftltuted
heteroc?ﬁ%bk? ay1, Rabodi g Sarbbb@fl estér, o0 Qéxbépﬂ \mheym 1sa<|5pﬁdneliy substituted aryl
odi_nent , the inyention is direct “a?gclggrpo TI
or optiqnally sabstfuser feroamyihhalo, hydroxyy - S@sﬁm 1 R Ralkyl sypstituted
I A2 is
iyl agyly il ol By ot elerodt aﬁ@“%
RAtevebated frorh ¢heegrouy consisting ofl hgdrogers likydr, alkyiJ 4alkylene-aminoacyl,

alkylengpeiey b RS sa epde ndRe Rt giso o egelfpdig-gpntaning
heterocgélhzy L [’allﬁfﬂ%?ﬁ oL ﬂl&f)géillx@nka)fﬁmg 3hikPted ﬁé’c@r%ﬁyéliét f[ﬂlk?ie'ﬁ@}xéfntrogen-

nitro; Ais selected r5
containirigehetroaryl, Cbﬂwlme]ﬁgtrogemmmgmg substititod hetexparyl, and

SRR L SR H A0S0 VLT 2L oY,
8Ky GY4 straight chained alkylene optionally mono- or disubstituted with one of the
foregoing substituents selected from the group consisting of amino, substituted amino, hydroxy, -
alkyl, substituted alkyl, carboxyl, carboxy! ester, oxo, spirocycloalkyl, and halo;
10'and R are independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, -S(O)-alkyl, -S(O)-substituted alkyl, -S(O),-alkyl, -S(0O),-substituted alkyl,
heterocyclic, substituted heterocyclic, acyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, cycloalkyl, and substituted cycloalkyl or when R!'9 js hydrogen, R!! is hydroxy,
alkoxy or substituted alkoxy;
or when R and A, together with the carbon atom and the X! group bound respectively
thereto, do not form a heterocyclic or substituted heterocyclic group, then X!-A and R%, together
with the nitrogen atom bound thereto, form a heterocyclic or substituted heterocyclic group;
R8 is selected from the group consisting of cyano, alkyl, alkenyl, alkynyl, -CF3, alkoxy,
halo, and hydroxy;
R2is hydrogen, alkyl;
R" is alkyl or aryl;
13 and X!-A, together with the carbon atom attached to R® and the nitrogen atom

attached to X! join to form a heterocyclic or a substituted heterocyclic group;



optionally substituted heteroaryl, optionally

substituted heterocyclic, and optionally substituted
WGey@boed2Be| , wherein the optionally substitut eBCTUS2005022062

are substituted with 1 to 4 substituents sel ected

fromthe group consisting of alkyl, substituted al kyl,

al koxy, substituted al koxy, am no, substituted am no,

aryl oxy, substituted aryl oxy, cyano, aryl, substituted

aryl, heteroaryl, substituted heteroaryl,

el erocyclic, substituted heterocyclic,
E%t@@@ F?PBQyF’éﬂﬂgghtuted het er ocycl yl oxy, acyl,
%ﬁﬁ?%ﬂtege?@ﬁ&h@’@’bt@?ter, oxo (except when Ais

optional Iy substituted aryl 7 WO 2006/ 002236
RAT AUBRORELQRRGBR to Hyroropt i onal | y substituted

het er oar yl hal hydr ox - S(Q) 2- where RO is

arigreeisiply pepBue S bts ot B OrOh e aryi

het er f{mm:] Th yeldidttet binBEdiRRhE KRR entioANs diédtéPio IBposinds

sel ected fromthe group consisting of alkyl, alkenyl,

- . al koxy, halo, and hydroxy; R4 is

nqnaw@%hé?%%gm#%@ﬁithe group consi sting of hydrogen, |inear

al kyl, -al kyl ene-am noacyl, ,, - al kyl ene-oxyacyl,

- al kyl ene-acyl oxy, -al kyl enexhydr oxy,

-[al kyl ene] p-nitrogen-contai nyng heterocyclic,

-[ al kyl ene] P ni trogen- comtsai rjl ng substituted

heterocyclic, -[a ne]anNtrogenR“containing

heteroaryl, -[al I't r8gen- £ont.ai ni ng

substituted hete [ afpd Aalkyle ebﬁ-NRlORll

wherein p is a 8' r fr 0 to Iy—alhkylene is a

strai ght chain@aiZTkylene opti onal |/y nono- or
di substituted with one of the foR&going substituents:
sel ected fromthe group conBisting of am no
sibesdin:t ut ed am no, hydroxy, alkyl, substituted al kyl,
carboxyl, carboxyl ester, oxo, spirocycloal kyl, and
RQP%TCéEboénﬁ( 1 are independently selected fromthe

O3S0 e 0 SR o,
all of whth@h@y bt aptignallped)sttmedowith il uo d dubdtityants setestedrfoany the group

s S SIS, R B, b

nitro; and substituted cycloal kyl or when R10 is hydrogen,
R11 is hydroxy, alkoxy or substituted al koxy; or when
K15 selgcted fromvtheteneup consiltinghel hydragsn, entivmsllysbsiitutasialind,

: ivel h d f ' .
optiond{FEBRFTEE stpkl b odRbisy 80T BrbRy B ARty S aminoacyr,
optiondll§Gabstighitedhétordabg, sptiohslgesubatinradirturecyiclie @t ooptiodtlly substituted

heterocyclic or substituted heterocyclic group; R15
cycloalkyl, sel ect ed fromt he group consi sting of ethyl,

' copy| .t - . | - - :
SRR opubaly st Bled RO gre Rty [ 4 SARELBRE sclected
from thatgponp ahkiatiteof dlkyl Xdubstitutedtatkyl caikoxy, ltstittelyalkoxy, amiro,

supstjtuted heterocycli roup; )
substituteJJ am{no, aryloxy, su st?tu ed ar;%og , cygno, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
heterocyclyloxy, acyl, carboxyl, carboxyl ester, oxo (except when A is optionally substituted aryl



R16 is hydrogen or nethyl; R 7 is hydrogen or nethyl;
mL. is an integer equal to O, 1 or 2; or

w@baesmeewt i cal |y acceptable salts, esters or PeDUR2095022062
thereof. [0012] In still another preferred enbodi nent,
the conpounds of this invention are represented by
formula 1'V: 8 WO 2006/ 002236 PCT/ US2005/ 022062 A2 M
Rls \R$ RI5 Il /NRL7 A NX R4 [V wherein X1, A
A2, R4, R8, R15, R16, R17, and nil are as defi ned

§h ds of .
or on Py ARl T BOBLNSE 1RSS! MR REUBIE Bl
alkyl, Myl, stdiiteied tuyt, Hterodkyl d¥bubstithied Berobtyl, 4nd fio; R4, RS,
R16, R17, and nl are as defi ned above. 0014] In

y%t is salseted fromhths droumrronsisting phalleyls allsenyil calkynybcCoa alkoxy, halo, and
npounds of formula VI: 9 WO 2006/ 002236
CT/ US2005/ 022062 A2 (Ra ML R16
R* is selected from the group consisting of hydrogen, linear alkyl, -alkylene-aminoacyl,

hydro

-alkylene-oxyacyl, -alkylene-acyloxy, -alkylene-hydroxy, -[alkylene],-nitrogen-containing
heterocyclic, -[alkylene],-nitrogen-containing substituted heterocyclic, -[alkylene],-nitrogen-
containing heteroaryl, -[alkylene],-nitrogen-containing substituted heteroaryl, and
-[alkylene],,-NRwR11 wherein p is an integer from O to 1,

alkylene is a straight chained alkylene optionally mono- or disubstituted with one of the
foregoing substituents selected from the group consisting of amino, substituted amino, hydroxy,
alkyl, substituted alkyl, carboxyl, carboxyl ester, oxo, spirocycloalkyl, and halo;

R'%and R‘“ are independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, -S(0)-alkyl, -S(O)-substituted alkyl, -S(O),-alkyl, -S(O),-substituted alkyl,
heterocyclic, substituted heterocyclic, acyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, cycloalkyl, and substituted cycloalkyl or when R'° is hydrogen, R!! is hydroxy,
alkoxy or substituted alkoxy; or when R'° and A, together with the carbon atoms and X' bound
respectively thereto, do not form a heterocyclic or substituted heterocyclic group, then X', A and
R*, together with the nitrogen atom bound thereto, form a heterocyclic or substituted heterocyclic
group;

R is selected from the group consisting of ethyl, isopropyl, t-butyl, or phenyl,

R" and X'-A, together with the carbon atom attached to R'® and the nitrogen atom
attached to X! join to form a heterocyclic or a substituted heterocyclic group;

R'¢ is hydrogen or methyl;

R'7 is hydrogen or methyl;

m' is an integer equal to 0, 1 or 2;

or pharmaceutically acceptable salts, esters or prodrugs thereof.

[0012] In still another preferred embodiment, the compounds of this invention

are represented by formula IV:



NNRL5 RL7 A NNN-X1 R4 VI wherein X1, A A2,
R4, R8, R15, R16, R17, and ml are as defined above.
WO 00&5)2286 so provided is a conposition conpri SPELUS2005/022062
conpound of forrmulae I- VIl (including m xtures
thereof) and a pharnmaceutical ly acceptabl e exci pi ent
or carrier. Enbodinents of the Invention [0016] The
foll owi ng enbodi ments are sel ected from enbodi nents in
whi ch the conpound is any of formula I-VII, depending
on the variable discussed,, [0017] In one enbodi ment,
Rl (or R13 or R15) is a gr up such as nethyl, iso-

propyl, t-buyt I, 1-met hyl -ny prop- | -yl, phenyl and
2-hydroxy-i % ®ropyl . §©018] In one enbodi nent, R2 (or
R12 or R17) is oup as hy#8fogen, nethyl and

ethyl. [0019] /n onY\ erfb nt X o; Xl is C(O or
S(O2 and A i3 an t|t group/such as
1, 3- benzot hi adi -4- -buto toxy, n- but oxy,

carboxyl cyclohexyl 2 2. di met Ipropoxy, et hoxy,
furan-3-y|, hydrogen, |soxazol atyl nmet hoxy, nethyl,

2 met hyl propoxy, phenyl, piperidin- 3- yl,

pi peridin-4-yl, n-propoxy, pyridin-2-y|, pyrazin-2-yl,
10 WO 2006/ 002236 PCT/ US2005/ 022062
tetrahydr of uran-2-yl, tetrahydrofuran-3-yl,
tetrahydro 2H pyran-4-yl, 1 tetrazol-1-yl, 2H

raz b, g .t -yl 002 not her
S G S LR LA R o P L
unsubgbe£3yt g4 aﬁét%@ﬁerﬁb&ﬁm@ﬁt ﬂ)e%oﬁrpbﬁhd’scﬁﬁﬁi@ linveniibn are represented
1, 3- benzot hi adi azol - 6-yl, 3,
byibngﬁ xdr obenzo[ 1, 2, 3]th|ad|azol 4-yl, benzi m dazol - 2-yl,
nzi'm dazol - 6-y|, benzo[ 1, 2, 5] t hi adi azol e,
benzoxadi azol -4-yl, cycl opentyl, im dazol-4-yl,
i ndazol -6-y, isooxazol- 5-yla2 norpholin-2-yl
nor phol i no, oxazol -4-yl, pipexidin-Nyl, pyrazol-3-yl,
pyrrolldln )él pyrroI|d|n3 I, pyrrolidin-Nyl,
tetrazol - y@l? n.{;ind th| adhLazol -/4-yl . [0021] In one
enbodi nent r

>§ S(O2 gmd Ais a
substltuted ary o ete' ar such as
Ayl 112- a '

5- et hyl - 2H i m\§azol m A~ yA,

4-t-butyl phenyl \\ 2- th ord)
2-chl oro-6-rrethy riNd- 4- y ; “chloro hgn_%,

4- chl or ophenyl, 6-chl oropyridin- 3- /
R4

A%
wherein X!, A, A%, R* R®, R’ R', RY, and m' are as defined above.

[0014] In yet another embodiment, the invention is directed to compounds of

formula VI:



yl, 3, 4-di chorophenyl, 2,4-difl uorophenyl,
1, 5-di net hyl -1 H pyrazol - 3-yl, 2,4-dinmethylthiazol -5-

w@ kgosershyl - 3- met hyl - | H pyrazol - 5-yl, 2-met hoRgPOS209$/022062
4- met hoxyphenyl , 4-nmethylisoxazol -3- yl,
5- met hyl i soxazol -4-yl, 4-nethyl phenyl ,
1-nmet hyl -3-trifluoronethyl-IHpyrazol-4-yl, 1-
nmet hyl - 5- chl oro-| H pyrazol - 4-yl ,
5-net hyl - I H pyrazol - 3-yl, 6-nethyl pyridin-3-yl, 2-
pyrrolidin-3-yl phenyl, 4-(trj,fluoronethyl)phenyl, and
6-(trif|uoronethyl)pyridin-éi . [0022] In another
enbodi ment, X or X is C(O oN S(O2 and Ais a
subst i t ut ed Q&L% or heteroary group such as
2, 5-di net hyl olz4-yl, RZ- not hi azol - 4-yl ,
4- met hyl pyr azol 1, 3 t +ﬂ$uoronet
2-methyl -3-tri | Yor o t hyj| pyr axo
di met hyl pyrazoljo[ 3, ne//
1- et hyl benzi nidazol 2-yl 200 00223@
PCT/ US2005/ 02206 0023] In'%ne emboprment', X or X1
is (O or S(O2 and Ais a substltu ed heterocyclic
or cycloal kyl group such as R*
3-[ (am noacetyl ) am no] cycl ohexyl and 3-(2
aninoethylsulfonylanino)cycNﬂhexyI [ 0024] I n anot her
enbodi nent , Xor is (O or S(O2 and Ais a
svhesin X1t A0AZ RS R? dtlfldllfd{ andym) aralak;id:ﬁrmdmbpvcsuch as

1 met perazi n- 4- 1- neth | car bon erid
1 THORI0 8 Pt s p o PO RO IR Eoertgd ot fprmulac I-
oxopyrrolldln 5-yl, 2-oxopyrrolidin-4- yl,
VII (ingludipg mgixAiyes therge £ and a pharngaceiiinaly asespiabieexginjent o aerrier.
3- hydroxypyrrolidin-5-yl. [0025] In one embodinent, X

or X1 is C(O or E‘n@o%éﬁ@ﬁlts’%ﬂ%_fnv%ﬁ%é'tm ed al kyI

group such as 3-am no 0X0- pYyri |nylnethyl

gyframlp Lr%l%ywbn@%‘ﬁ%ﬁ@g}wb%gr@ ntsp[é%: nglf’g%i frﬁ_%% ogalcge m which the
compotad R g oF FSiy Fq?fé?ﬁeé %e@ng@pf@; DR

tetrazol 1- yI g 13 15
(5- med9847] 2 |-Ippgq: p@ @qlm‘@ny |1§ et Rylor R™) is a group such as methyl, iso-
nmor phol i n-4-yl et hyl , 1FprrazoI-I- yl met hyl ,

propyl, ¥utyl 21 -ﬁ}dltyil-azzplbp-]l-yl presnlyl; land 2-hydroxy-iso-propyl.
2H1,2,3-triazol-2-ylmethyl, 1H1,2,4-triazol-I-

yl et WLS] 21th ohe émBodifien? ®>- @r RIWI@V Jisa %roup such as hydrogen
441, 2, 4- trlazol 4- ylnethyl 1Htetrazol 1

te -5-yl net hyl , and oH-t et r azol - 2- ylnethyl
methyl{'%lgz Eﬂﬁ’ﬁ anot her enbodi nent, X or XL is C(O or S(O2

and A ubstit or su . .
B a30155. J1 At i Ofl&wn@?ﬁ%% 5240 SES 0 Rang gy is an unsubstituted
perjdin trifluoronethyl,
group sgplp@t },§1bgﬁ¢q{%@fhﬁ§ql 4- g]nabutoxy, butoxy, n-butoxy, carboxyl, cyclohexyl, 2,2-
2- 0x0- 3-am nopyrrolidin-1-yl methyl. 50027] I n one
dimethyptopdiysethoxyxfugan-3y1,ihy dogen, iscvxaz()l@-z ,2amedhdxy, saethyR2-ar e
cyclized to forma divalent heterocyclic group such
methylpep@xyg phaiybeipetidin-Byi; pipetidinptyt, O’c-pﬂjpﬁxyl,whdlr{ DYLPlyrdzin-2-yl,
one enbodinent, R3 and R4 (O R4/ X -A) cyclize to
form 1-oxa- 3, 7-

pyrazol - 4-yl,
I, 4 chloro 1, 3.
R
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di azaspi ro[ 4. 4] nonan- 2- one or
6- oxa- 2, 9-di azaspi ro[ 4. 5] decan-8-one. 12 WD
wWQe®6022236 PCT/ US2005/ 022062 [0029] In one PCT/US2005/022062
enbodi nent, A is N-nethyl am nocarbonyl. [0030] In one
enmbodi nent, R4 is a group such as hydrogen,
pi peridin-4-yl, -(CH2)2-NH2, -CH2-azetidin-3-yl,
- CH2- (2, 5-di hydropyrrol -3-yl), -(CH2)3-im dazol-1-yl,
-CH2- (1Him dazol -4-yl), -CH2-pyridin-3-yl,

tetrahyy ahzz-%ét%n&@%c{fﬂh% S ﬁé&@@&%@{p&%@%&gfi%f_?gelﬁ{a%lﬁ'-yl, 2H-
tetrazoh%}oa&ép{w Lr g' Iyldl) n-3-yl), -CH2-(3-

(4f|uoropyrroI|d|n 3-yl), _,. ]
[9928]d r lpappther @nb@dlmﬁgwg(;r,X-l@l@O) or $(0); and A is an
(2 hydroxynethylpyrrolldln 3-yl), -CH2-piperidin-3-yl,
unsubsti@itRl grobp 6dch2as3 3 dithiadinzel-2¢Y]) 11,3 -benZbiR i abbl25-GHACH,
-(CH2) 3-OH, -(CH2)3-Q(CO - phenyl, -(CH2)3-NH2,
dih dro‘t(eﬁk@;l,& kB azol - 4(-}@"&)&& 2y], bérziig ,
Y -(CH2) 3 ﬂHSOZCHS (CH2) 3%%1;(1)52 clygnopyl)rdla%jl n-22yl),

benzo[l ?g_]g%a;ﬂ\%fﬁ’ ggcg oé -4- ))Fl)%% éﬁ{@&lﬁ X -yl, indazol-6-y, isooxazol-
5-y1, mYHaBRRL gt ‘&{'?gﬁr‘i??f&“if%lﬂ%@ﬁ?/?‘f“'lq' biRTERER ' pyrrolidin-2-yl

trifluorongth ridin-2-
pyrrohdl(ﬂcﬁqu gf‘inﬁlé a3plrp- y)( andihipdingrtibyl { 5- (pyridin- 3
yl oxy)- 1 Hindazol-3 -yl } - (CH2) 3NHCH2- (5
- met hd2021] Hniond gmbldigneny,| X or X{ SHXOB NEISHD) (a6d fA is@rsabdtituted aryl
H indazol -3-yl), -CH2CHOHCH2NH2, - CH2CH( CH2OH) CH2NH2a

or heterdar Al GréinBsuchide 5 &) ZH-imidazol-4yl, 2- amlnothlazol -4-yl, 4-t-butylphenyl, 2-
- CH2C( CH3) 2CH2- ( 4- et hyl pi perazin-1-yl)

chloropl{e%g%m?ﬁ%&laﬁ@ﬁ@&%ﬁ%@%&@%&l rQ he'_lall 6-chloropyridin-3-
yl, 3,4- d%%?rl ?C%%phe?%@ﬁ%%@%@iy%ﬁ leethylﬂuazol -5-
yl, 1-et %%M }A 2QIC\Ijqf}_ngl'»gg()C.gﬁy%qg'é@zrpp’choxypheny1 4-methylisoxazol-3-

- ( CH2) 3- N( CH2CH2QH) 2
yl, S-m.eérxzhgax:gzﬂm éﬂgqﬁqylgheny(ld-gyegml@-trlﬂuoromethyl-lH-pyrazol 4-yl, 1-
- ( CH2) 2CH( NH2) CH20H, - ( CH2) 2C( CH3) 2NH2,
methyl-S(-@lHQl)ozWﬁ@@@d&ethyl(lﬂﬁyﬁﬁﬂ(m)@h&ﬂ}ylpyridin-S-yl, 2-
- CH2CHFCH( NH2) CH20H, and - (CH2) 2spi r ocyl copr opy! -
pyrrolidid-3MpReVA/, LOEAR6roeTiyUpReRA/ M@Q&ﬂdo@&ﬁéth?rlpgyrmw 1

enbodiment, L is rrethylene(n in formula

di
gr Cﬁlz r 2 pzﬁe%ll%ﬂ@t cyanogﬁprﬁen y?{yclr 3( 3 g@r@g?{(?%ér{& R1Y4 substituted
oot o BB RS L L i o ot
ro thox henyl
5-yL, 3 Iry f?lg)rﬂ%lp pyrnggﬁ-gfs A-g i—3 tgﬂﬁgqowﬂpﬁ@ﬁ%ol Sayl, 4-chloro-1,3-
net hyl phenyl , 4-net hyl phenyl, pyridin-2-yl,

dlmethblwaaﬁ)ln[334 b’rldmy;&ndl Tnméthylbenzistidado}-dndpyr an- 4- y| |
t hi azol -4-yl, and 5-trifluoronethylfuran-2-yl.
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[0032] In one enbodinent, R7 (R14/R16) is hydrogen,

hal o, or nethyl and R6 (Ar-(R8)m ) is a group such as
wQ@b@aph223@- br onophenyl , 3-chi orophenyl, 4- cyanp@iTes3ns/022062

2,5- difluorophenyl, 3-fluorophenyl, 2-nethoxyphenyl,

3- met hoxyphenyl , 4-nmet hoxyphenyl, 4- nethyl phenyl,

pyrazin-2-yl, pyridin-2-yl, thiazol-2-yl,

2-trifluoronethyl phenyl, and 3- trifluoronethylphenyl

[0033] In another enbodi nment, . 1s hydrogen, hal o,

or net [pob3pneh it én?i cﬁhmgﬁtOXQ)rS)@(f%C&?) oF §(SH o{rﬂﬂ& ?@%’ %]ubstltuted

[0034] "I n one er?bo I ment
heterof LR BRHoAI DL AW bishe PP BRI REPortstelghes! and 3--

nd of  for R5 7/NRIR25NN-R3R
ammopﬁ”ﬂ\ﬁ Yagpinojeyc %@606/ 002236 PCT/ US2005/ 022062 R1
is selected fromthe group consisting of am noacyl,

acy| anf0834] ckr anoglyer embadinmeng| X oeXt srC(Qroy S(Opadd A isyd substituted
optionally substituted with hydroxy or halo; R2 is

heteroeydlie ok eglbalkyd drbgp gichup 1anethypigereinh- }ﬂyﬂfr@ﬂﬁdbaﬂﬁinlylﬁlpendmA-
and aryl; R3 is selected fromthe group consisting of

yl, 1-nhSEH9 98B oANPiperidif4- W@?ﬁh@h&fn '3§y§52 loﬁ%hdfiﬂ 9? g;gxopyrrohdm-m

group conS|st|ng
n or_ al nd A
S RFAG, m%*ﬁ’é‘“%zﬁgﬁg*%xhé@?ﬂﬁéma%ypmaﬂf%aéaﬁ
ti b tit d I II bsti tuted
ol kosey D0+ el Bg%ti%toéxgs%(oo)na OGPLA Is & substiuted alkyl
car boxyl ester, am noacyl, tionally substituted

group praheas 3aAnyino-2opyq- b@él)wndmyémet pk eynoatednd,oPeN: c, and
optionally substituted cycloal kyl, wherein the

dimethyeninomhdtlyyls elhexymathfldp-g]uomemwn&ﬂb&,t hytdvd:gehethytlh 1 H-imidazol-1-

to 4 substituents selected fromthe group consisting

ylmet}@fﬂ tﬁétKUiyméihlﬁS (INtrHétR A amikofmethi, K‘l‘i@fﬂylsﬁﬂﬂﬁllﬂiétﬁﬂe@-methyl 1H-

koxy, am no, substitutéed am'no, aryl oxy,

tetrazo'f’ li %2?&6%’(1#% ’E}S-ﬁ‘feﬁlyﬁéﬁtteﬁéfm-%-ylﬁﬁ&hyl, ﬁllﬂ)pﬁ{oh'h%-%e%}}ﬂ 1H-pyrazol-1-
ylmethyl, 1H-1,2,3-triazol-1-ylmethyl, 2H-1,2,3-triazol-2-ylmethyl, 1H-1,2,4-triazol-1-
ylmethyl, 2H-1,2,4-triazol-2-ylmethyl, 4H-1,2,4-triazol-4-ylmethyl, 1H-tetrazol-1-ylmethyl, 1H-
tetrazol-5-ylmethyl,and 2H-tetrazol-2-ylmethyl.

[0026] In another embodiment, X or X' is C(0) or S(0); and A is a substituted
alkyl group such as imidazol-4-ylmethyl, 1-methylpyrazol-3-ylmethyl, piperidin-4-ylmethyl,
trifluoromethyl, dimethylaminoethyl, and 2-0xo0-3-aminopyrrolidin-1-ylmethyl.

[0027] In one embodiment, X or X' is C(O) or S(O); and R! and R are cyclized
to form a divalent heterocyclic group such as 2-oxopiperidin-N-6-yl or pyrrolidin-1-yl.

[0028] In one embodiment, R? and R*(Or R*/ X!-A) cyclize to form 1-oxa-3,7-

diazaspiro[4.4]nonan-2-one or 6-oxa-2,9-diazaspiro[4.5]decan-8-one.
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substituted heteroaryl, heterocyclic, substituted
het erocyclic, heterocyclyl oxy, substituted
wheweneye! yl oxy, acyl, carboxyl, carboxyl estRCT/US2005/022062

(except when Ais optionally substituted aryl or
optionally substituted heteroaryl), halo, hydroxy,

-S(0O 2-R9 where RO is alkyl, substituted alkyl, aryl,
substituted aryl, heteroaryl or substituted

heteroaryl, and nitro; or Rl and R3, together with the

car bom%@q})tmﬁ}%@%&%gdi RA %ﬁ@-nﬁc{ﬂﬁyl&hh{ogg%g? tom

attac 0 orm a héterocyclic or sub futed

et o SO’ S gl S A AP Ao YReritiny,
-al kyl ene- am noacyl - al kyl ene- ox ac¥l, o

-(CH2)2-NHey CEhezgfidinggy, -Cléx-(&i-éﬁwdmrreik ), (CHz)3-imidazol-1-yl, -CH,-
-[ al kyl ene] p-ni trogen-cont ai ning heterocyclic,

(1H-imidaabledyBn el lh.-pyridingeyl; «iy-62-mydroxygybidin-4-yi)e €CH,-(6-hydroxypyridin-
het erocyclic, -[alkylene]p-nitrogen- containing

3-yl), -0EL @i@phlin-2-yl,aClylpaelidm3-y1, oGER-(3-PRbaipPtrotdin-3-yl), -CHy-(3-

2 subsE??uted Riteroaryl, andty -[alﬁylene p-NRlORIr) 2

o0 1 COIBARB AT O, Bl IGob ofn s, it
T T R BN
-crnCRa 0T iy PR 0Bl o (B NHCE

I

hal o; R10 and R' are independent sel ected fromthe
~(CH,)gN(uls)e.otSH s N0 G H {dHp)g N H S Qi (R, (CHo)dEH($-gyangpyridin-2-yl),
al kyl, -S(O-al kyl, -S(O -substituted al kyl,
-(CH,)sNH{Oy Slopiopyl, -(CER)NR-cgcibbitiyl, W(GHb) A H-imidaddl-24), -(CHy)s-(2-
2006/ 002236 PCT/ US2005/ 022062 heterocycli c,

. t E e
RE TR e el el S R N

. 44l d I n ' d e
uifluorA R PRI B - Ll oy MO CHNRCHE S i din3 vlowy)-
. Rl an r..wWth th arbon_and ni t
H-indgly B o BN - ST ER et HAROHOT-3 ik  GH s (6 Foro- 11
) het erocyclic or substituted heterocyclic _group, then
indazoledryBrnd ot HOHGELNER, -GHAOHOBORD PG Be. -SEBSHatH2N(CHy),,
thereto, forma heterocyclic or substituted
-CH,C(GH 21ty @ iethylpinepazifs i1} -6 OINH: 0(CHpCHIOSHp) C(O)NH,,
consisting of L-Al, wherein L is selected fromthe

-(CH2) T HNH,) CAMD IS - C-,)sCHOSI HUBE CYONIR,, I OF) AMH(NH,) CHEOH,
and ClL to C5 al kylene optionally substituted wth

(e e on pecetojcme ety Aucroesiostwens,

roup consi’stin

-crCRR LR R B bR AR P FaprGpcOnt
()RR 6B TG RER B B MR Ry <crc,

heteroaryl, all of which may be optionally substituted
- (CH) N Ot 6F) RECH: ME P GHRGHDICHLOKS, m i 5 an

integer from1 to 3, and
-(CH2);CH(NH3)CH,F, -CH,CHFCH(NH;)CH,OH, and -(CHz),spirocylcopropyl-NHa.
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the other of R6 or R7 is selected fromthe group

consi sting of hydrogen, halo, and alkyl; or R6 and R7
wae@oloax2Be hydrogen; R8 is selected fromthe grPCpUS2005/022062

consi sting of cyano, alkyl, alkenyl, alkynyl, -CF3,

al koxy, hal o, and hydroxy; or pharmaceutically

acceptabl e salts, esters or prodrugs thereof. [0037]

2. The conpound of claim11l, wherein the conmpound is

represented by formula Il: 16 WO 2006/002236

T PR320 oS St L b ronbu i or 425

the group consisting of phenyl, ridinyl yrazin
group shsites PHeRYIo pYIODITIS 351 SEDIRIORIH S1raLRAbER L 2.4 dthiorophenyl,
consisting of-C(O- and -S(0)2-; A2 is selected from
2,5-diflnbrephenylyp3 Setificrophapybf 2-Augtophenst.c3-Baenpphenyl, 4-fluorophenyl, 3-
het erocyclic, and cycloal kyl, all of which nay be
hydrox@itieh gl 8-ngthoupsteny 1yt ler'-menyl)Jlsémél SyhAmetheiphsnyl, 3-
sel ected fromthe group consisting of alkyl,

methyl;ﬁ’xéflgf ﬁfhﬁﬂ% g{ehyﬂ yﬁldhpZ-Xrl BﬁMP ?ﬁdﬁLéi{?P(Yetrﬁ%I%Byran- -yl,

nltro s se d fromthe group
oRns of h A~ Qptionally substituted al kyl,
thlazo}%‘ ri %ﬁaﬁ Fr%luor %‘HYI??‘% 2a’ﬁkoxy, optionally substitut ed

aryI 0 t ef4,, 1@ noacyl , pti ongl 6
Subst .wq%fzidﬁe% hodinen B (BR Pl Bitioke spfior ety dna R
$eterocycllc and optionally substituted cycloalkﬁ ,
(Ar-(R\due fsest groupsuchpsivbeayll ¢-byomephenyl edtcliompbenydy &-cyanophenyl, 2,5-
substituted with 1 to 4 substituents selected from

difluoréphenygjt Sflmocaphsnyd} 2-ngptiafxyahdayl,, 3-methekyphenell 4 ahéhidoxyphenyl, 4-
al koxy, substituted al koxy, am no, substituted am no,

methylﬁﬁe&‘l?rp ﬁ%razfnuﬁl%t I ;IS}lﬁd@ﬁiZ%'l}’th%M,-Z §Y, aneifludforhethyd plsiyi, taud exl

t er oar substituted heteroaryl,

mﬂuorﬁﬁ%ﬁ&%%@} subst ituted heterocyclic,

onxy, substituted heterocyclyloxy, acyl ,
ggtr Pg:&é?ﬂ, ¢ ﬁg@ﬁ?rbﬁ:i@%gpvﬁx@ {s%)%.ro%en Viﬁ?o, or me%hyl andR’isa
group such as 3-fluorophenyl.
[0034] Inone embodiment, m'is 0, 1 or 2. In another embodiment, n is 1.

[0035] Embodiments of the invention also include the following:

[0036] 1. A compound of formulaI:

R5
7 N/ y
| w
N/ N—R3

wherein:
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or optionally substituted heteroaryl), halo, hydroxy,

-S(0O 2-R9 where RO is alkyl, substituted alkyl, aryl,
wQaips2es ed aryl, heteroaryl or substituted PCT/US2005/022062

heteroaryl, and nitro; R4 is selected fromthe group

consi sting of hydrogen, |inear alkyl,

- al kyl ene-am noacyl, -al kyl ene-oxyacyl,

-al kyl ene-acyl oxy, -al kyl ene-hydroxy,

-[al kyl ene] p-ni trogen-contai ning heterocyclic,

R e in the ERRE PR P bR A BB b garbosy
ester, aB@TdnUsaﬂ%Q 032§ Zubg it @ with g dhadyer daloy |

| ene] p-ni trogen-cont ai ni n subst i t ut ed

t1%$ 5 from e gropp peasissingop hxReerw alkyhandialp i s an
’l{jtlf %‘féctécf ﬁ)@'l(l}hé oi!tp c@ﬁsl@ﬁlng%?gy Sxf‘&:[da-?@%t Q '8R5 sef‘lected

ene opt I onaf I y* nono- one

from th"efgeoup‘ nsigtindof -<Cl0HL, i-CBRL-S(G)k) -SQ@)@Q ahd 98‘(@)38\1@&)4} where R is
consi sting, of am no, substituted am no, hydroxy,
hydrogen ggalkylsadt i t ut ed al kyl, carboxyl, carboxyl ester,

e i G e
optiondllydubsgjituted alkioyy, optlsnzﬂglt substitettd alrKyt¢arbexJl,Oprtmixil/éster, ammoacyl
sub | tute

optionallg(sehshuies beieioan SRRy SuRNR e hefdtpivstic-cugapripuallypubstiated

cycloalll?lt %@fe‘frﬁﬂe %gtl@ﬁﬂa)ﬂy’ suB§tithted %Hﬁx?ﬁ 'afe‘&lﬁéjm@feﬁ hwith 1 to 4 substituents
heferoaryl, Substituted teroaryl, cycloal kyl, and

selected (ot the gtay consibting ¢<fyilkyj; subﬁ&ntemi@(yll,salwc s;g]ﬂ@htutddl a1kcp>gf, amino,

0 | kox tituted al
substitef AR oy s oo bue ROk o, BrviesirSled SN0 ey
substitlRed AsteroB BN tdr¥@lclic, sub&fiele® he@fochelic, hefefdcgclyloxy, substltuted
heterocycllc or substituted heterocyc|ic group,

t he
heterocyalyloxanacyRaarhosyb cabpxylisieh oxpdexrept whemhA as @pﬁqs)elm aubstltuted aryl
or optlé{xeaflgg% s}’%l;t?(g: H%t;&gz 1), h%l%%’l‘sf)tdrg }@2?@3 ?}9 @rlﬁlé%eﬁﬁg is alkarl substituted
alkyl, a@flgﬁi‘tﬁtﬂut? @l heftam’@%yl gt kwsuu%éd;lmoetbaryalaha itto; l_k

a X al O | a

R 5T A B dpesther vy 1 %m Seached Ty otiine LR P—
to R® fcgtﬁ{ Qﬁﬁelgkfmc%tsﬂﬁé?@&ew aldrblyp nitrogen atom

Jonto ahet rocyclic or a
Ritis sdlearedkfiomahegoay cbmsustglgmxﬁ bydiagén, ilimedryadkyd gaikybane@ininoacyl,

e
heterocgel‘fce RiaAB Ghe$ hi geﬁa&kﬁéﬁlﬁm rsuB’Jti@l‘i{E&'H&eﬁo@?&lﬁ:of[alldyféggﬁlmtrogen-

he corrpopund of claim wherei n t he” conpound
contamn@lnmemyhd[allqgeﬁedwwbgen-cqntalmng substituted heteroaryl, and

-[alkylene]p-NRmRll wherein p is an integer from 0 to 1,

alkylene is a straight chained alkylene optionally mono- or disubstituted with one of the
foregoing substituents selected from the group consisting of amino, substituted amino, hydroxy,
alkyl, substituted alkyl, carboxyl, carboxyl ester, oxo, spirocycloalkyl, and halo;

R!% and R" are independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, -S(O)-alkyl, -S(O)-substituted alkyl, -S(O),-alkyl, -S(O),-substituted alkyl,
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18 WD 2006/ 002236 PCT/ US2005/ 022062 AZ R16 A O0-ET>

(RB 1 NXL mR4 11l wherein: Xl is -C(O- or
WO oep@236 A2 is sel ected fromthe group consi SPCHYSN5/022062
aryl, heteroaryl, heterocyclic, and cycloal kyl, all

of which may be optionally substituted with 1 to 4
substituents selected fromthe group consisting of
al kyl, substituted al kyl, al koxy, substituted al koxy,
am no, hal o, hydroxy, and nitro; Ais selected from

heterocé;@lg égﬁ%@letg@g?thﬁwﬁﬁbg{ | ongll %@%&fﬁr& ?Qﬂgl'é%q(lbsubsututed

heteroaoyl} c}cmmlllt}y analb&lbstmmt@bbyarcﬁlkylcar boxyl , carboxyl ester,
am noacyd . i onal substituted het
Spth §1 V by a‘g’&e?»t lé%hyﬁié‘f’ﬁ’ls BEPEY PESU ﬂ@t%%LWal ly
SHRaEL RULRGR® Y %étﬂé}l Wittl the MaE0OR! 'aﬂdg g@ﬁ ta{o%k%dlﬁ’ld respectively

substituted grolips are substitute
thereto sdrosdtifome a hsteselyeldd @dsubstitoted theterapyolip grans ﬂElr1|R?gande4 together

with plipgen St bend Fra®alifz ity Siiscbitppafrorsete roup

ROV Xt HERThe Slovp co %'otf F[Ltﬁd Vﬂ{el‘ém 1hgkakasd ijom the group
substituted heteroaryl, erocyClic, substituted

consistingtof -¥(6)g1 Where kds emmwcmym% tosﬁkfdkylpm entionally substituted with
rocycl.yl o cyl, carboxyl, carboxyl ester, oxo
hydroxg%gieé)lr W%W r}gyflg‘?opt ionally substituted ar yl  or
tis edlediéd/fromhBé bioup REndi@inglofaryl] substiated aryly Béterolsyl subst1tuted
-S(O 2-R9 wh ere%@?sa r@’ gﬂ%stltutedwﬂr xﬁy

heteroagylkateroyal arb,stltutqdéteéqr@@icyp, aselosliybiand puesituted cycloalky; and
%ﬁé of 8@'[&‘ h{6 ﬂ{g FJc fE% n;t/]f gcfSJrl}i&gn% jStlBé %Ehétgﬁfg&&u erl and

consit s

heteroalyl| 4l] oﬂwﬂlch W@Qp‘hoiﬂly mbsﬁiu&dtveﬁh f—(rlﬁm Where B g deﬁned herein
consi st gg of hédr ogen, |inear alkyl,
andmlsgpkgtpgﬁ - al kyl ene- oxyacyl

’df’é #Eér%ﬁ{(’%ﬁ7%( ¥elec’t@& ﬂfé(ﬂﬁf?@ g'églgs\(stlng of hydrogen, halo, and alkyl;

I ene ni trogen-cont a|
or RS and R’ are both hydrogen;

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

or pharmaceutically acceptable salts, esters or prodrugs thereof.

[0037] 2. The compound of claim 1, wherein the compound is represented

by formula II:
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WD 2006/ 002236 PCT/ US2005/ 022062 heterocyclic,
-[al kyl ene] P nitrogen-contai ning substituted
whedoenaxyel i c, -[al kyl ene] p- ni trogen- cont ai ni PQI/US2005/022062
heteroaryl, -[alkylene]p nitrogen-containing
substituted heteroaryl, and -[al kyl ene] p NR1LOR"
wherein p is an integer from0O to 1, alkylene is a
strai ght chai ned al kyl ene optionally nono- or
di substituted with one of the foregoing substituents
sel ected fromthe group congksting of am no,
substituted am no, hydroxy, \glkyl substituted al kyl,
car boxyl, carboxyl ester, oxowH§p|rocycIoaIkyI and
hal o; RlO and R1l' are |nd@ enflently sel ected fron1the
group consi sting of hydrog ON aIkyIR13 substi t ut ed

al kyl, -S(O -al kyl, lsub i tut/ed al kyI
-S(0O 2-al kyl, alNky Mhet er ocyclic,
substituted he Pe,,gacycl i c ary N__s stituted

aryl, heteroaryl, substltuted hete{oaryl, cycl oal kyl ,
and substituted cycloalkyl or whemr*R10 i s hydrogen,
R11 is hydroxy, alkoxy or substituted al koxy; or when
R15 and A, together with the carbon atons and X1 bound
respectively thereto, do notlIform a heterocyclic or
substituted heterocyclic group, then X1, A and R4,

t gget.her with the nitrogen atom bound thereto, forma
H@F@?Bbyclic or substituted heterocyclic group; R15

:zgr 01F§3 r@{:)lgciclt @ﬂoﬁ{)ﬂ‘l@? Jﬁf) &ﬁﬁﬁ&%@bﬁbx&&l cgﬁ&,l )&Ximyl an h1azoly1
Ktk s¢lbaed fromohe gt(mmcanslstmgemf —tQQOR]zB&da{&dObja,e nitr ogen
ed.to X

A bl FOROmE Brstip PPt sV ko gh T, Hfeb vt and eycloalkeyl,

all of vﬂﬁél{‘f{lhy be Biﬂoﬂaffly Ryek RGed with lr@WhYlbstlt[I@nté Seléed ﬂélﬁgﬁé group
equal 2; or pharmaceutically acceptab

consistig arelkyhsubstued afivbaikiyo. subshiats slfouseping, athehydroxy, and nitro;

PRPRURe 3o i o etk Scy e GoBR Byl Jupstitued ko,
optiondPy T9ubsi(RE /20029 Septiofdlly SubktittddleyIRIaboxyl ddrtdky] ésterNantinoacyl,
optionally substituted heteroaryl, optionally substituted heterocyclic, and optionally substituted
cycloalkyl,

wherein the optionally substituted groups are substituted with 1 to 4 substituents selected
from the group consisting of alkyl, substituted alkyl, alkoxy, substituted alkoxy, amino,
substituted amino, aryloxy, substituted aryloxy, cyano, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
heterocyclyloxy, acyl, carboxyl, carboxyl ester, oxo (except when A is optionally substituted aryl
or optionally substituted heteroaryl), halo, hydroxy, -S(0),-R® where R’ is alkyl, substituted
alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl, and nitro;

R* is selected from the group consisting of hydrogen, linear alkyl, -alkylene-aminoacyl,
-alkylene-oxyacyl, -alkylene-acyloxy, -alkylene-hydroxy, -[alkylene],-nitrogen-containing

heterocyclic, -[alkylene],-nitrogen-containing substituted heterocyclic, -[alkylene],-nitrogen-
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R4 IV wherein X, A A2, R4, R8, R15, R16, R17, and
mL are as defined above. [0040] 5. The conpound of
w@b@ie/v2236 wher ei n t he conpound i s represented POLUS2005/022062

formula Vi A2 MRL6 \R8 1 /g~ ~\NSN’XA \ NN1 R4

V wherein X1, A A2, R4, R8, Rl15, R16, R17, and ml are
as defined above. [0041] 6. The conpound of claim1,
wherein the conmpound is represented: by fornula VI: 21
WD 2006/ 002236 PCT/ US2005/ 022062 A2 1R8 m Rls N -N

. R15 R17 R4 VI wh

containgggchelezan ), ppbky iy irogste B BB tum bt et

[alkyleH@ﬁ,-NRWRéUwﬂerefn FisahMtdgerWuh 0t 1R1 i s sel ected from
group consisting of phenyl, methyl, i so- propy

1a11<wlﬂny lisa atrmhtrvyamnd p%bnq optionaiisidnanoh pridiskystite w1th one of the
foregoi % S@éé#ﬂél@[‘l@ dse%lftgﬁ]ﬁi nignocuogglﬁ@n%& a%m'ﬁ]o Surl])%{e%' aﬂliﬁg hydroxy,

alkyl, suBstinted aikil caiboxyl, ce[rg&éy‘l]ss@r oXb&spiid lOefndC hﬂb;m 1,
wWhgerein, X or X1 is @lqcor S(O2 an S
llﬁqs%ﬂﬁsR 1R wdengndently sedacted fFom the sﬂau@ﬁwwt@s @& hedrogep, alkyl,

substitftbd HicyT, &A1 24 G7- kst alkylP (&% Yalkyl, -S(0),-substituted alkyl,
heterocyclic, substituted héterocyclic, acyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, cycloalkyl, and substituted cycloalkyl or when R is hydrogen, R" is hydroxy,
alkoxy or substituted alkoxy;

or when R and A, together with the carbon atom and the X' group bound respectively
thereto, do not form a heterocyclic or substituted heterocyclic group, then X'-A and R*, together
with the nitrogen atom bound thereto, form a heterocyclic or substituted heterocyclic group;

R® is selected from the group consisting of cyano, alkyl, alkenyl, alkynyl, -CFs, alkoxy,
halo, and hydroxy;

R is hydrogen, alkyl;

R" is alkyl or aryl;

R" and X!-A, together with the carbon atom attached to R'® and the nitrogen atom
attached to X' join to form a heterocyclic or a substituted heterocyclic group;

R is hydrogen or C; to C4 alkyl;

m' is an integer equal to 0 to 2;

n is an integer equal to 1 to 3; or

pharmaceutically acceptable salts, esters or prodrugs thereof.

[0038] 3. The compound of claim 1, wherein the compound is represented

by formula IIT:
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but oxy, n-butoxy, carboxyl, cycl ohexyl,
2, 2-di et hyl propoxy, ethoxy, furan-3-yl, hydrogen,
w0 s@saenBe 3-yl , met hoxy, methyl, 2-nethyl pr opoRgT/US2005/022062
phenyl, piperidin-3-yl, piperidin-4-yl, n- propoxy,
pyridin-2-yl, pyrazin-2-yl, tetrahydrofuran-2-yl,
tetrahydr of uran-3-yl, tetrahydro-2H pyran-4-yl,
1Htetrazol -1-yl, 2Htetrazol-2-yl, thiazol-4-yl,
1, 3, 4-thiadiazol -2-yl, 1,3- benzothi adi azol -6-yl,
3, 3-di hydrobenzo[ 1, 2, 3] t hi adjazol -4-yl,
benzi m dazol - 2-yl, benzi m daxol - 6-yl,
benzo[ 1, 2, 5]t hi adi azol e, benz§xadi azol - 4-yl
cyclopentyl, imdazol-4-ws indazol-6-y, 22 WO
2006/ 002236 PCT/ U /02 isoo%&zol 5-yl,

mor phol i n- 2-yl no,l’ X -yl
pi peridin-Nyl, azo)/- 34ly yrr 81 n 2-yl
pyrrolidin- 3y| lidi %)I 5-yl, and

t hi adi azol - 4- ywﬁ.{00451 10. The coqpound of claim 1,
wherein X or X1 is C(O or S(O2 &d A is a
substituted aryl or heteroaryl group selected fromthe
group consi sting of 5-nethyl i m dazol -4-yl,
2-am not hi azol - 4-yl , 4-t-bugglphenyl 2-chl or ophenyl ,
2-chl or o- 6- net hyl pyrid-4- yl, 3- chlorophenyl,
4mgﬁhﬁrophenyl 6- chloropyridin 3-yl,

dlchlorophenyl 2,4- dlfluorophenyl

;X;!!FSQ”QG@ 1 -S(@pyr azol - 3-yl I
p’S“/rlgg%}lg&&&]#P%Qée(i%o%)%}éélﬁmgﬁ/&wl h&g%gfi)}ylktér ychc and cycloalkyl,

all of whiciemay lbe @pﬁaﬂblly-sﬂbstitutmfo witht Ihipl 4 subxtienerts éeleqtéd from the group

. 4-meth hen thyl -3-trifluoronmeth
consmtp.p.qﬁft %% » SUb Fu ecialgglt ﬁl%pxy\; Sg tg\ltsg gl?cgz( ,&%}g}lg%&alq hwiroxy, and
nitro; 5-met hyl -1 K pyrazol -3-yl, 6-methyl pyridin-3-yl,
2-pyrrolidin-3-yl phenyl, 4- (trlfluoronethyl)phenyl,
A (g sele‘cteldd‘rcmnﬂtergrbl)lynwnsd;tmg 8f hiydrogen, optionally substituted alkyl,

option%llyﬁ%w?;%%ﬁ@ g&zéét 43«13[}\’35‘['%41?“?%}5% Zo}bycl:aglgqﬁyl gsteq aminoacyl,
optlonﬁl}f@ﬂ)?ﬁ‘thtea heterodrily @ﬁt’iﬂiﬁlly %ﬁ%‘ﬁﬁﬁé@hetém}é&ohc, and optlonally substituted

ro- 1, 3- di mef hyl pyrazol o[ 3, 4] pyri di ne, and 1-
CYCIOaerthyI benzi ni dazol - 2-yi . [0046] 11. The conpound of

Bl SHRREh L s ansioch g Ui 3P a3upiBpches setected

from tﬁd'@ow 6@1131931&@ of alkiyl) gulﬁ;fmﬁcd alkyl alkoxy, substituted alkoxy, amino,
(am noacetyl)am no] cycl ohexyl
substltgte(l AMIRA, ﬁgfé@)ﬁy pgh;p%@w}qxﬁogy@y@ aple sypistituted aryl, heteroaryl,

substlt%teﬁﬁ%tﬁ}’ci Jt%‘;%bhc su‘égtltute heferocychc heterocyclyloxy, substituted

ony eri
heteroc‘]ycmm a%dmdblmmg’ﬂ Riarbeki cister 40)§0| (exeppt wheh Adis opflendlly sibstituted aryl

,OX olidin-5-yl, 2-0x rrol Ldin-4-vyl, ) )

or optiguAly R iyaH Br Gl Ty, Mo BIGA heke B j alkogubgtiated
I mpeyind  of

allyl, %?g?%&%{iﬁ%%ﬁ?le%@&% &iﬁ%ﬁédol}&%ml@?é)ﬁ g and A is a

Ris s¢leated froml thy grosiplcensistingf ofatkyl,redkapyb afkyoyph sCE4, alkgxy, halo, and
hyd of 3-am no-2-oxo0-1(2H) 23 WD 2006/ 002236
YALOXBCT/ US2005/ 022062

R* is selected from the group consisting of hydrogen, linear alkyl, -alkylene-aminoacyl,

-alkylene-oxyacyl, -alkylene-acyloxy, -alkylene-hydroxy, -[alkylene],-nitrogen-containing
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pyri di nyl met hyl, cyanonet hyl ,
(N, N- di net hyl am no) net hyl, et hoxynet hyl, p-
wo bwenapBenoxynet hyl , hydroxymet hyl , 1 H i m daroi/usi005/022062
-yl met hyl , net hoxynet hyl, (N nethyl am no) net hyl,
met hyl sul f onyl net hyl ,
(5-nmethyl -1 Htetrazol-1-yl)nmethyl, (5-nethyl-2H
tetrazol -2-y| ) et hyl , norphol i n-4-yl et hyl
1H pyrazol -1-ylmethyl, 1H 1,2, 3-triazol-I- ylnethyl,

hetero%'E:[i(:‘lL’ E@llﬁyl%rﬁ]gﬁtgﬁo:g%ﬁ%l)ﬁ% substituted heterocyclic, -[alkylene],-nitrogen-

contalrﬁlht Eet&noér}ﬂ f-l[zﬂkylhnéﬁ -Mitfﬁgbﬁ‘-)tbntalmng substituted heteroaryl, and
griazol -4-yl methyl, 1Htetrazol - 1-yl net hyl,

[alkqur}qlxr@ ﬁ?zolw therey) prigt apyintegefremathrtadel - 2- yl net hyl .

gﬁ%ﬂ L a%g&)gﬁ%l{éﬁlefl aﬁc;{i@x%%h&f%ﬁéﬁhn “of ld{g?l%.pt}‘cht'ed with one of the

foregoﬂhg m&béﬁﬁh@t@ sebetddyftom @itdgroup consisting of amino, substituted amino, hydroxy,
m_nopyrrolidin-|-ylmethyl 0048 13, The

alicyl, %ﬁﬁa@ﬁaﬁ%ﬁd c@rb.qu parbaREheateh oxooipisResealylopid haigy O 2

heger (gg{l c Fa nﬁ%?«%ﬁé&&dﬁ&g&t{é@ éx‘@uﬁ g]=1 &h@gbtfhpldrolgen alkyl,
substitytyd elidyl, dS@O)Falwl -SI(OM%Stmﬁed dlkgl, &ﬁ(@ﬁ)@aﬂﬂtﬂl e?(O)LemEﬁued alkyl,
' ' 0] 15. T

wherein A i Iamnoc rbonyl . 5
heteroqy ity SEi{Ngied BPiaTaayallc. Al G SHoPLTted b b B Btpaf o s ted
heteroﬂﬁ%b‘_%:loél%hﬁ bﬁ&tlgi;ceec% %S%TU ﬁgﬁ?rtir \ﬂieﬂq{m iy lﬂrdf'o@éh R is hydroxy,
alkoxydxr ht}bjitlap@d allsbxy3-oy When R} h\m/s ﬂogethazwith the}darbon atoms and X' bound

respect v%%ge&,ﬁ)}}o?gqrﬁl %h%}/pgo’cyclw SF%“\F@B‘? ngﬁ{%qulg:l g{mg) )';lpcan X!, A and

RY, togetﬁbizwﬁﬁ iR itrb ferdatyin, boufﬁh‘lafe%fé rfetrh dilBtercty¥lic or substituted heterocyclic
CH2- (3-fluoropyrrolidin-3 )

group; - CH2- ( 3- hydr oxypyrrol i di n-3- yI ).,
%% %dg?glg% ?%R 90&181ﬁt1§g X*‘ }thyl isopropyl, t-butyl, or phenyl;
KEFBnd X! -IA); d@gwwﬂmdhwh@ yarbon atdnﬂat&chéd) to R'Ckid fhienstiogbinatom

2,3-triazol

attacheg @'%CWINII@ fm@;terpgml}g)og aglbstqtgﬁ.&ytgtoq@@) gIemRNy | |

R T RBIT MRS s,

Rhﬂﬂ))yﬁmge(lbrmﬁd'(}dpyrl di n-2-yl),

QI%%N%%E{#E%@S{O@% )CH2) 3NH- cycl obut yl ,

mﬁh&’rﬁﬁcé&mﬁng 5&985_ BbIRYEaRs, RSkt brbdrigd thereb£H2) SNH(2 24
2006/ 00223 /' US2005/ 02206

hydr oX¢93% hyA. phelhglicpmpound of claim 1, wherein the compound is represented
-(CH2) 3NH- (5-trifluoronet hyl pyridin-2-yl),
by form{(£H2) 3NHCH2- cycl opropyl ,
- (CH2) 3NHCH2- { 5- (pyri di n- 3- yl oxy) - 1Hi ndazol - 3-yl },
- (CH2) 3NHCH2- (5- net hoxy- 1Hi ndazol - 3-yl),
- (CH2) 3NHCH2- (6-f l uor o-1 Hi ndazol - 3-yl ),
- CH2CHOHCH2NH2, - CH2CH( CH2OH) CH2NH2,
- CH2C( CH3) 2CH2- N( CH3) 2,
- CH2C( CH3) 2CH2- ( 4- net hyl pi perazin- 1-yl),
- (CH2) 2C( O) NH2, - (CH2) 2CH( NH2) C( O NH2,
- (CH2) 2CH(NH2) C(O) OH, - (CH2) 2CH( NH2) CH2C( O) NH2,
- (CH2) 2CH( NH2) CH2CH, - ( CH2) 2CH( NH2) CH3,
- (CH2) 3NHC( O) CH2NH2, - ( CH2) 3NHC( O) CH( NH2) CH( CH3) 2,
- CH2CHFCH2NH2, - ( CH2) 2NHC( O) CH2NH2,
- (CH2) 3- NHCH2CH20H, - ( CH2) 3- NHCH2CO2H, - (CH2) 3-
20



NHCH2CO2CH2CH3, - ( CH2) 3- N( CH2CH2CH) 2,
- (CH2) 3- NHCH( CH20OH) 2, - (CH2) 3CH3,

WO @A) 265H( NH2) CH2C0H, - ( CH2) 2C( CH3) 2NH2, PCT/US2005/022062
- (CH2) 2CH( NH2) CH2OCH3, - (CH2) 2CH( NH2) CH2F,
- CH2CHFCH( NH2) CH20H, and - (CH2) 2spi rocyl copr opy! -
[0051] 16. The conmpound of claiml1l, wherein L is
net hyl ene and A' is selected fromthe group
consi sting of phenyl, 6-am nopyridin-2-yl,
3-chl orophenyl, 3- cyanoph enyl 2, 4-di fl uorophenyl ,
2, 5-di fl uor ophenyl, 3,5-d\f uorophenyl,
2-fl uorophenyl, 3- fluorophenyl, 4-fluorophenyl,
3-hydroxyph§ 11, 3- net p henyl ,
1- (5-nethyl)-i oI 2- nekhylphenyl,

3- net hyl phenyl h yl, yr|d|n 2-yl,
/fpyran 4-yl,
ftri omet iyl f ur 2-yl. [0052]

pyridin-3-yl, pyridi

thiazol -4-yl, ®{nd_

17. The conpound o clalnwﬁ mhepéln’ﬁ7 i s hydrogen,
hal o, or methyl. [0053] 18. Thgsconpound of claim 17,
wherein R6 is selected fromthe group consisting of
phenyl, 3-bronophenyl, 3-chlorophenyl, 4-cyanophenyl,
2, 5-di fl uorophenyl, 3- 25 WO 2006/ 002236

PCT/ US2005/ 022062 fl uor ophenyl, 2-net hoxyphenyl, 3

- met hoxyphenyl , 4- et hoxyphéWyl, 4-nethyl bhenyl ,
pyrazin- 2-yl, pyridin-2-yl, thiazol-2-yl,

DL Rk s

hydrogen hal o, or nethyl. [0055] 20. The conpound of
cl ai m[ee40]Whkr eiTheRénipduad 6f clbin $Uehersis tBe compound is represented
fl uorophenyl. [0056] 21. The conpound of claim1,
by fortigei n R3 and R4 cyclize to form 1-
oxa- 3, 7-di azaspi ro[ 4. 4] nonan- 2- one or
6- oxa- 2, 9-di azaspiro[ 4. 5] decgn- 8-one. [0057] 22. A
conpound sel ected fromthe d? up consi sting of. N-(3
-am nopropyl)-N-[(1 R -1-(1-bepzyl -4-phenyl -
H i m dazol - %; R )1 2- nethylprop l]-4- nethylbenzan1de
r

N- ( 3- ani nop /éy-[(l RI 1- -4- phenyl - 1
H i m dazol - 2- yl )2~ t hyl de;

N- ( 3- am nopr op -N-[[IR) - - 4/phen % -
H i m dazol -2- vy (phEnerEEi?y erfrani de;
N- ( 3- ani nopr opy! GH -4 henyl/l

Hi mi dazol - 2- yl ) (phenyl) et I]benzay‘ﬂ"d’é’x

R4
vV
wherein X', A, A% R* R® R’ R!® R!" and m’ are as defined above.

[0041] 6. The compound of claim 1, wherein the compound is represented

by formula VI;

21



N- (3-am nopropyl )-N-{ (1

R) - 1-[ 1- benzyl - 4- ( 3- bronophenyl )-1 H i m dazol -2-yl]-
wQ200e022BOr opyl } b enzami de; N-(3-am nopropyl Pe™MUS§1005/022062

R)-1-[ 1-benzyl-4-(3-bronophenyl)-1 Himdazol-2-yl]-

2-met hyl propyl } -4-nethyl benzam de;

N-(3-am nopropyl )-N-{ (1

R)-1-[ 1- benzyl - 4- (3- br onophenyl )-1 H i m dazol - 2-yl ] -

2-met hyl propyl } -4-(trifluoronethyl)benzamn de;

N-(3-am nopropyl)-N f (1 R);1-][

1- benzyl - 4-( 3- br onophenyl ) - f H i m dazol - 2-yl ] -

2-met hyl propyl -2,4-difl uor benzam de;

N-(3- amnop{i yl) - 4- met hyl - { 2-methyl- | - [ 1-(3
- met hyl benz;( & - phenyl - Fi16H- f mi dazol - 2-yl ] propyl }
benzamni de; (1 R>1-]

1- benzyl - 4- (3 fijmet ho i i dazol

yl ] - 2- et hyl pr fipy! } i de; 857 0#2236
PCT/ US2005/ 022Q62 ' opyl ) AN f (Il R -1-[

1- benzyl -4-(3 - 1 HimNazolX2- yl]
-2-nmet hyl propyl } -4-nethyl benzam de;
N- (3-ami nopropyl )-N-{ (1 R -1-] R*
1- benzyl - 4- ( 3- net hoxyphenyl )-1 Him dazol -2- yl] -2
-net hyl propyl } -4-(trifl uowmet hyl ) benzam de;
N-(3-am nopropyl)-N{ (1 R)-

-[ 1- benzyl - 4- ( 3- net hoxyphenyl ) 1 Himdazol -2- yl]
wirefgh KXY Ar ahR*, R, REYIKT vadel' #eaedéfied above.
N-(3-am nopropyl)-N{(1 R- 1

-[ 1- benz -4 (3-chl or opheny I
2- netﬂi oply| }lﬁéﬁ%’@ml‘zfg ; ‘%{ﬂl(fsﬁ“éhﬁr é?dwl%/ctekfr?m(ﬂie group
R) - 1- 1-b enzyl -4-(3 -chl orophenyl) -
consmtiﬂgmﬁpharybj mgthyl, yso-prgpyiet-wyhﬂapgthy n-prqpewwabé RART Qe -iso-
N- (3-am nopropyl )-N-{(1
propyl.R) - 1- [ 1- benzyl - 4- (3- chl or ophenyl ) -1 Him dazol -2-yl] -
2-nmet hyl propyl } -4-(trifluoronethyl)benzam de;

N-(3- qmnipfsopylﬁhel‘do bdf oflcldim 1, wherein R? is selected from the group
1- benzyl (3-chlor opF?enyI )-1 Himdazol -2-yl]-

consmtﬁgr(@thggo%% ?%%h%]) mﬁ élthg\ll f IR;Jor1 obenzam de;
2~ et WM oyt 1T comppBiee iy b iRl éﬁ%%yi%é@ of S(0): and A
(1 R-1-[ 1- benzyl-4 (4- et hyl phenyl
is unsubstitnted apdpelectgd fromzhergtonp Icm%‘ﬁy!g qf 4b%9ﬂ%déazol -4-yl, t-butoxy,
butoxy,errl]-iitrcr)]xg,ecarboxyl, cyclohexyl, 2,2-dimethylpropoxy, ethoxy, furan-3-yl, hydrogen,
isoxazol-3-yl, methoxy, methyl, 2-methylpropoxy, phenyl, piperidin-3-yl, piperidin-4-yl, n-
propoxy, pyridin-2-yl, pyrazin-2-yl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydro-2H-
pyran-4-yl, 1H-tetrazol-1-yl, 2H-tetrazol-2-yl, thiazol-4-yl, 1,3,4-thiadiazol-2-yl, 1,3-
benzothiadiazol-6-yl, 3,3-dihydrobenzo[1,2,3]thiadiazol-4-yl, benzimidazol-2-yl, benzimidazol-

6-yl, benzo[1,2,5]thiadiazole, benzoxadiazol-4-yl, cyclopentyl, imidazol-4-yl, indazol-6-y,
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R- 1

N- (3-am nopropyl )-N-{ (1 o
henyl)-1 H i m dazol -2-yl]-
|

(

n

[

-[ 1- benzyl - 4- (4- net hyl

wQ@200e2Ber opyl } -4-(t
N- ( 3- am nopropyl ) -N- {
1- benzyl - 4- (4- met hyl phe
2-nmet hyl propyl } -2,4-di
N- (3-am nopropyl )-N-[ (1
H-im'dazol 2-yl)-2, 2-

. [ r.0 Ibenza

lsooxai’d@l{g Oﬁleiﬁ%%yl)mﬂﬂ?ﬁ‘?l\i( Qsz)oxaz 11 ﬂeﬂf’gfmdlnl)&wbrpyrazol 3-yl, pyrrolidin-
Him dazol 2- di net hyl propyl ] benzam de;

2-y1 pyryoliding3rivh WH@E?}F‘I)N-B@ tgtrqzol-Ryyl,larid thiadiazol-4-yl.
1- (3, 5-di fluorobenzyl)-4-phenyl -1 Himdazol -2- yl]
- 2- met[8945)r oty | The-cbmpetihy bbelaiman] wiksreid-X 3r X' is C(O) or S(0), and A
- -amnopropyl)-N { (1 R ch1(11[5;1(3 }ﬂg]

is a subistitlitdd arQF GIREAYAr)T S&l¥cted fr 'tﬁb AP consisthigl of 5-methyl-2H-

- 2- rretaltgl propyl %rggﬁ;am de; (g R? 1-? Y

imidaz%_ll_ thlgnp %Azr%]ﬁ @%P{ 2R %?%M& } p-chlorgahenyl, Jchlpros6-methylpyrid-d-
yl, 3-cl{l§r%%%2%ri,§#l ﬁ?ﬁh%ﬂyﬁn 6}81]]8 1d1n-3-91egzélacrﬂc}(ljlgropll\ll-elg3$112 52 !

m dazol - 2-yl ) - 2- met hyl pr opyl
difluorgghark 3§?¢13mw§hﬁanw"r§myz§n2§¥dlimyhmazgl 5-yl, 1-cthyl-3-methyl-1H-
]'_g 1- (1- benzyl - 4- phenyl -
pyrazo wh]Zdagkhbxﬂahyhyl qumherphermtw -netityli@ka2dk-3-yl, 5-methylisoxazol-4-
pi peri di n- 3-yl et hyl ] benzam de; 27 WO 2006/ 002236
yl, 4-maﬁﬂph|&25095&&ﬂ%@62mﬂ|ﬂofo3netﬁ§m THPYRR MLA)-fo rrﬁiemsll 5Nhidrol -
R) - 2-net hyl -1-[ 1-(4-nmethyl benzyl) - 4-phe

pyrazolti- ?flén Siﬁ'éﬁiﬂ-ag%{)*ﬁi&@y%l J6- ﬁ%ﬁgﬂ%ﬁﬁrm Iyl -pyrﬁhd1n—3-ylphenyl 4-

(
P' fl uoronet hyl ) b enzan BeT/US2005/022062

1 R-1-[ S
yl)-1 Himdazol-2-yl]-

fl uor obenzam de;

R - 1 -(1 -benzyl-4-phenyl- 1

am nopr

(trlﬂuOEOQ%ilﬁﬁ%JM}aﬁe@ ﬁf@om&?ﬁ?@@?p&'ﬁﬁh ljl zYl r#e?']ﬁ X 07‘(&%)%] pr 05) y!
amino 9%143321‘261 o] B tunone 'viny%‘@zpo&%”sﬁo%ﬁmlﬁ v

R) - 2- et hyl - -[ 1(2 rrethylbenzl) 4- phenyl -
mﬂuorqlmethﬁlnpwzel 591, yﬂl-qur@plyii d}mﬁbhlparazdle[iﬂp[y(ldme and I-
R) - 1- (1- benzyl - 4- phenyl - _
methylhenzimidazob2-2- y| ) - 2- met hyI propyl ]-N-[2, 2- di net hyl -
- (4- et hyl pi perazi n-1-yl ) propyl ] benzam de; N-[(l

R) - 1- [0046EN2Y. - 3h®b&AYbunY of claim 1, wh X Xlis C S(0); and A
Hi mdazo{e 2-yl)-2- rreit’hyl porgpa;/m] Werem 05 ls §?)%r (O)2an

isa subst{tﬂfeﬂﬁte!%i/do%l@c & &l Ay sélé(étgcpfr%)l%; gro%.p %Eﬁsl}éltmg of 3-

enzam d
[(ammoacetyl)amlno]cyclohexyl, 3-(2-aminoethylsulfonylamino)cyclohexyl, 1-methylpiperazin-

4-yl, 1-methylcarbonylpiperidin-4-yl, 1-methoxycarbonylpiperidin-4-yl, quinuclidin-3-yl, 2-
oxopyrrolidin-5-yl, 2-oxopyrrolidin-4-yl, 2-oxo-dihydrofuran-5-yl, 2-oxothiazolidin-4-yl, and 3-
hydroxypyrrolidin-5-yl.

[0047] 12. The compound of claim 1, wherein X or X' is C(O) or S(0); and A

is a substituted alkyl selected from the group consisting of 3-amino-2-o0xo0-1(2H)-
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N[(1 R -1-(1-benzyl -4-phenyl -1
H i m dazol - 2-yl) - 2- et hyl propyl | - 4- met hyl - N-
wQ e@RpenBeeri di n- 3-yl net hyl ] benzam de; N-[(1 PCT/US2005/022062
R) - 1- (1- benzyl - 4- phenyl -1
H i m dazol - 2-yl ) -2-net hyl propyl ]-4-nmethyl -N- [ (3
S) - pi peri di n-3-yl net hyl ] benzam de;
N-(3-am nopropyl)-N-((1 R-1-{ {1
-benzyl -4-[2-(trifluoronethyl)phenyl]- H -

yrldm'%_fp?gtﬁgp l:}l] f 8%4188} I1 (ﬁ'ﬁx@ﬁb&f#ﬁiﬂ)%ﬁ% ,aéﬁug&'methyl, p-
fluorop ben%qth)é }5)[2 étyrnlﬁef ¢ H%lg%@a i%{yﬁ&p?@%ﬁ)ﬁyﬁ% (N-

N-( 3-
methylemgma%"m?o?xﬁezf oy rotrieape izl yDmethyl, (S-methyl-2H-
i m dazol -

2-yl
tetrazoLZ—yﬂrbldhlyylpmoxp}nb)m-Z vimgihiyl, utid epyeazobidydimethyl, 1H-1,2,3-triazol-1-
N- (3-am nopropyl )-N-{ (1 o
ylmethw 21-1,2; 3%@20112-fhﬁeﬂ1}ﬂ i1 gRéeiyio)-1 ghﬂeﬂhm, Q8 O A2tk dl=2-yImethyl,
- et hyI propyl 4- et hoxybenzam de;

4H-1 2'% &F&z?lnl gﬁﬂé’t -tgﬁézhf -ylmﬁthxl lfi-tetr;gfol-S metlllyl 2H-tej'trazol -2~

enzyl: orophe azo

ylmethK}_ clgfc%%?l %Kﬁ%eé@y{l F@ h}h}?}%%@ rﬁi}_?lrneﬂqyl piperidin-4-ylmethyl,

chl or ophen H | m dazol I
trlﬂuorgrrﬁ&yi,y 1&} qlm}noct,hyg ¥@5@T§z%r@gyrrohdm- -}ylrr!ethyl
N- ( 3- am nopropyl ) - (1
R) - 1- [[0048InZ}A. - ﬂhe@mpbunépfﬁm J-wtheseinX daXbis-G(O)lof S(O), and
2-met hyl propyl } -4-tert-butyl benzam de;
R! andR*(a3e eyulineptodiosth b-di¥aldnt hdteRcydlid group such as 2-oxopiperidin-N-6-yl or
1- benzyl - 4- (3-chl orophenyl )-1 H i m dazol -2-yl]-
pyrroharnUﬁSff‘W propyl } -3, 4-di chorobenzam de; N-{(1
1-[ 1- benzyl - 4- (3- bronmophenyl ) -1
H' I m 3 @64 %14y ]TI% 'gﬁip%%@{)fcﬂ&ln}l l}ér%ﬁA is N- élleth)f\lfm{nocarbonyl

[ (5-cyanopyridin ropyl

|(_|EL| 51) dé‘}%ﬂ] 21%; ]Zﬁwg clqg}&)ﬁw?t{)pggsxp ;1 l?\@_re1(1§ {is selected from the group

consistig @&%%&8@3&%5&8&%&%@%&%&1 B

-(1- benzyl - 4- phenyl -
dihydrapyirrol-Gedp -CCHy4- )mlﬂamhlhxll fQHza@lIH-mddpzqidr-y]d,l QH-pyridin-3-yl, -CH,-
yl benzam de; N-[(1 R)-1-(1-benzyl -4-phenyl -

(2-hydidxiypyrithaalyl§, g Hy- {@h?&ﬁohybﬁicﬁﬂw-)}l; 4€H§Inﬁb{'bhé‘1|m- -yl, -CHa-pyrrolidin-
pi peri di n-4-yl benzam de; N[ (

3-yl, -CI@QQ %I o E%?ﬁmﬁlﬁ B’l)f) tehgcsl ﬁ?@or&%pe))ﬂ&lld%‘km)hyéEE PRAbbropyrrolidin-

erirdin
3-yl), -CH,-(4-hydroxypyrrolidin-3-yl), -CH,-(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;)3-O(CO)-
phenyl, -(CHz)3-NH, -(CH,);-NHCH3, -(CH,)3-N(CH3)2, -(CH,)3-NHOCH;3, -(CH,);-
NHSO,CHj3, -(CHz);NH-(5-cyanopyridin-2-yl), -(CH,)sNH-cyclopropyl, -(CH,);sNH-cyclobutyl,

-(CHy)3-(1H-imidazol-2-yl), -(CH,);-(2-hydroxyethylpiperidin-1-yl), -(CH,);NH(2-
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N-(3-am nopropyl )-N-{ (1 R-1-]

1- benzyl - 4- (3-chl orophenyl )-1 H i m dazol -2-yl]-
wQ20080022Br opyl } cycl ohexanecar boxam de; PCT/US2005/022062

N-(3-am nopropyl )-N-{ (1 R-1-]

1- benzyl - 4- (3-chl orophenyl )-1 Him dazol -2-yl]-

2-nmet hyl propyl } -6-chl oronicoti nam de;

N-(3-am nopropyl)-N f (1 R -1-[ 1-benzyl-4-(3

-chl or ophenyl )-1 Himdazol -2-yl]- 2,2-dinethyl propyl

Rt e T

-4-met hyl b
cyclopp\qm(yé gﬁﬁﬁ%%rg (my{ldlpﬁ-yloxy) 1H-1ndazol 3-yl} -(CH;);sNHCH,-(5-
R) - 1-[4- (3-chl orophenyl )-1-(2, 4-di fl uorobenzyl)-1 H -
methOXyrilHandazom;/}ﬂ} ~(CIR) NHEHh6-fuoyey | Hiindsenlz 3yl | CHACHGHCH,NH,,
-am nopropyl )-N { (1 R-1- [4-(3

-CH,CH{OHeOBD O H), -I}HZE(@H%@HyN(OH@)a,ZJﬂI—LC(CHg)ZCHz-(4-methy1p1peraz1n-
I m dazol - 2-yl]-2, 2- d| met hyl propyl

Ly, qemgRElohsn e S al, hmby(lcjmhcﬁnw Cebgny!-
(CHSHIREDCB GRS - N HEPSSH] RRRERCHIR b !
(CH BG5S A RS e PR FECHEN

(CHNHCKONCH N (it DHSTSHAOR, HGHrNHGRHCO HCH )

2, 2-di met hyl propyl} -6-chl oronicoti nam de;
NHCHYC O3 HpCHp(Ciiys-N(6HeGHeOH)N-(CH,§:ANHCH(CH,OH),, -(CH,);CH,
R) - 1-[ 4- (3-chl orophenyl )-1-(3,5- difluorobenzyl)-1

-(CHz)E‘EHg‘lH@C%O?{ ¥ de;-} Cﬁcﬁ(,;gmt}yl(gm% (N}gj(ngto@g;ﬁ de;

am nopr opyl

<CH2>a€tﬁF?§"?‘ i a{%ﬁ%ﬂ(’wfampﬂ-NHz
r?et ﬁyflépgg fé 451:[1%%?%% Qgﬁ_i;el&én 1, Wklére ?szn%thyzflex gnc? Alis

am nopr op
Selecteﬁ)frqn the. gsawy SRHSJZ?IIH% pgphenxl Sreepipppyridip2nyly 3 cbjaropkenyl, 3-
met hyl propyl] -2, 4-difl uorobenzam de;
cyanopteng, a,ﬁrmﬁp@ropmn)yl N2,p{difluorophenyl, 3,5- dlﬂuorophenyl 2-fluorophenyl, 3-
R) - 1- (1- benzyl - 5- net hyl - 4- phenyl -1 H i m dazol - 2-yl) - 2-
fluoropliehjily #fluepyphenyl6 3cliydes:omhentlj Bafidtexyphenyl, 1-(5-methyl)-isoxazol-3-yl,
N-(3-am nopropyl )-N- { (1 R-1-[ 1 -benzyl-4-(3

2-methy?]kt?%‘1° %@ﬁh‘y)ﬁhe%yl"'ﬂ'-tﬁbtﬁ H)éﬁ%raé/ ggﬂédln& -JEbPAiRIPY byrdin-4-y1,

orobenzam 236

tetrahﬁgyy}éﬁzg 9? 1921209-64%1, and 5-trifluoromethylfuran-2-yl.

[0052] 17. The compound of claim 1, wherein R’ is hydrogen, halo, or

methyl.
[0053] 18. The compound of claim 17, wherein R® is selected from the group

consisting of phenyl, 3-bromophenyl, 3-chlorophenyl, 4-cyanophenyl, 2,5-difluorophenyl, 3-
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N-(3-am nopropyl)-N- { (1 R- | -[I
- benzyl - 4- (3-chl orophenyl )- 1H i m dazol - 2-yl]
wWQ20080082Br opyl } -2-chl oro-6-net hyl i soni cot i nB@i/t82005/022062
N-(3-am nopropyl )-N-{(1 R - 1
-[ 1- benzyl - 4- (3-chl orophenyl )-1 Hi m dazol - 2-yl ] -
2-nmet hyl propyl } -3 -furam de; N-(3-am nopropyl)-N-{
(1 R-1 -[1-benzyl-4-(3-chlorophenyl)-1
H i m dazol -2-yl]- 2-methyl propyl } -5

ﬂuorohﬁﬁiﬂﬂ-n%ﬁlidx%l%?g ﬁ%&??ﬁﬁgﬁﬁnﬁ-n’fj&hoxyphenyl 4-methylphenyl, pyrazin-

am nopr o

ban -chl oro azol
2-yl, E}n&lfl lp%%h-z}yl,fég %%%Q%Egﬂg%‘%ﬁln@g #q_tleg orome‘%ﬁlph]enyl
-am no ¥ N-é\%l R) -1
[1 beﬁ@%ﬁ 4 1?3 e sPmpeshaficlaimHL, whegrin B iphygrogen, halo, or
-net hyl propyl }pyridine-2-carboxam de;
methm(s ami nopropyl )-N-{ (1 R -1-I
- benzyl - 4- (3-chl orophenyl ) -1 Him dazol -2-yl]-
2- met hy0055pp20. } Thé corhpowdidrafictuiin- 1D, WhedeiR 0lsar gons Mdh as 3-
oxani de; N-(3-am nopropyl)-N[(1 R) 1-(1

ﬂuoropﬁﬁ@;yl 4-phenyl - 1 Himdazol -2-yl)- 1,2-
di met hyl pr opyl ] benzami de; N-(3-am nopr opyl )-N-[(1

(ITI) rrét g 4T§Q S&ﬁzloqnge I;qua]rw'l 20| eren¥ i{) and ﬁz‘ cychze to form 1-
1R 1 b I h
oxa-i%aaaa&oﬁ? iﬁ_m%e%l zzoJeﬁpé@r&;qap% dipeniu i pneny am de:
N- (2-am noeth [(1 R)-1-(1-benzyl - 4-phenyl -
H i ni diPP871 22 ¥| )Azcomn@pno}/sqjemfrmé qamug@pnsmtmg of:
N-(3-am nopropyl )-N- { (1 R-1-[
1- benzMH34niiBepdopyl)-dp (@ RY41)( behlzylrd-plestgl-1 B-iydiflazol-2-y1)-2-
methyﬂ)mgtl]qy-lnma*tbjdbénz}nmcie 3 -thiazo | e-4-carboxam de; N{(1
Nnéf DNz ramﬁp—ﬁ\? [(?E (? hen;ﬂ -phlenl;fli Ilﬁ-l?na}czlz?zlol 2-y )l-l-
methymm % 3-yi met hyl)benzam de;: N {(|

R)-1-[ o .
yl)(phéi'iﬁ‘_l)zﬂ hé (Qsa?%?i Eﬁsﬁﬁfﬁ ;(mt ﬁgy’i 4gﬁhf Vﬁ’fﬁ%ﬂi’a\é&)z

met hyl ) benzam de
N- ( 3- ahﬁ(ﬁﬁpﬂnmrbpleN [Ry-(1 R¢nzyl-ﬂ-phenyl-1H-1m1dazol-2-
yl)(phmyb)meﬂ»ﬂ}bém@mmh,l orophenyl )-1 Him dazol -2-yl]-

ﬁl_gggt %%@ ﬁ%ﬂf?@ﬁ%;{l qb%?{znyl 4- (3-bromopheny1) 1H-imidazol-2-yl]-
2-methylprap | orophenyl )-1 Hi m dazol -2-yl]-
2_ et er(p j‘aﬁﬁﬁépr Zj& 1RyJ1Lﬁ %ﬁ%ﬁ'@(ﬁbro‘ﬁﬁfpﬁ&ﬁf‘IHledazol 2-y1]-

2-met 408
meﬁylﬂrggﬁFﬂ or op en I 1 H i m dazol - 2-yl ] -
2- et Hy-}@naLJprrppylkNxé(iBD-é -[3-tearyiai@rbmdelophenyl)-1H-imidazol-2-yl]-

2-methylpropyl}-4-(trifluoromethyl)benzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-bromophenyl)-1H-imidazol-2-y1]-

2-methylpropyl}-2,4-difluorobenzamide;
N-(3-aminopropyl)-4-methyl-N-{2-methyl-1-[1-(3-methylbenzyl)-4-phenyl-1H-

imidazol-2-yl]propyl} benzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-methoxyphenyl)-1H-imidazol-2-

yl]-2-methylpropyl} benzamide;
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N-(3-am nopropyl )-N-{ (1 R- 1

-[ 1- benzyl - 4- (3-chl orophenyl )-1 Hi m dazol -2-yl]-
wQ20080002Bpr opyl } -5-methyl -1 H pyrazol e- 3- car PORERI008022062

N-(3-am nopropyl )-N- { (1 R-1-[

1- benzyl - 4- (3-chl orophenyl )-1 H i m dazol -2-yl] -

2-nmet hyl propyl } -2, 4-dinethyl-1, 3 -thiazo le-5

-carb oxam de; 30 WD 2006/ 002236 PCT/ US2005/ 022062

N- ( 3- am nopropyl ) -N- { (1 R) 1 [

1:ben i 3 Chl 14 3- 1H-imidazol-2-
12 %p% o DT areh {%%1 4 fr—%/ dEE S

L1 DRkl ?bpwﬁf{‘% Y| e OBk ey imidazol 2
yl]-2—rr%f1'§?# B%f KI_40@M u roﬂie RIP(%’( X boxam d

am nopr

R) - 1- M(bmmolpmpy()aNe{lﬁlR) b-;ﬁhbnmty)Ma(SHmeﬂmeﬁmnyD-zHyinhi]iazol-z-
yl]-2-methybmopyll ;4 difluofobehzandidef hi azol e- 4-carb oxam de;

2 methtl-t?i( 13%0?1"?%@%2% {64%’;3? 'ﬁl}%ﬁ?@%ﬂr? ‘-]Q!((rﬁfp@?_nyl) -1H-imidazol-2-yl]-

nzangidget hy | ) benzam de N- [ (1

R) - 1- N’- %flﬁﬁ@pécﬁna%bﬁ | rret h I 1z (]3 chloroghenyl) -1H-imidazol-2-yl]-
2- meth##%’ﬁ%yr?%’(m ’%F fet hyl | ybgnzg?/n de: N— [(1R- 1

-(1- béh@fhmnwphmyw—Na{(lR) -1- [l-benzyl 4-(3-chlorophenyl)-1H-imidazol-2-y1]-
2-methiiproyiytiad girifRoydrhethyDbatizamidey | pr opyl ] - N- [ ( 6-

hydr oxypy i di i o ;@4@@ FRY 1 PRREAT G chlbrbrenyl)-1H-imidazol-2-y1]-
2meth@PF9ﬁy 24T 1%?;1]0}) smet hyl propyl ]-N- (pyridin-3

-yl neq\hyj -dih 1&1 1-[Rbendyl- 4((11 m&ﬁ bnyhy-PHEMIlaz01-2-y1]-
L A R L

enzy I Nlr(:’phmnw[prw n&z blékb-l[l -Dexy)- 42(4Zn@iilﬁh3hhw Ipt élpi;niglazol-}yl]-
2-methy]1dr01:(yﬂ)}f4ﬂn:¢thwlbmzanydmet hyl ) benzami de;

2 methggis %%F ﬁ%ﬁ? E@emwl c{fj? @-%Qé{rhaﬁ'yi%ﬂa? }-1P-imidazol-2-y1]-

R) - 1- (N @mmdpr@y@hﬁnp(lmllitmbehm ethydpheayl)-1H-imidazol-2-y1]-
2- meth%l'&) QMLJiﬂ%%lbénZahhdef, -
cycl opropyl nmet hyl ) am noﬁ propyl } benzam de

- 1- Ne(aminppropybhdr(1R)11-(1-benzyl-4-phenyl- 1H-1mldazol[2( -yh)-2,2-

dlmeth](flperYﬂa‘k-metlngbﬁIg%IAm@; di netﬁ:m ilar opy! L LN- [ 3}? -lln d}; 5-
pyri [3 g b [ghi) riz91-2phbny B Yhidhzol-2-y1)-2,2-
dimeth yi,% rlf}éﬁ“ﬂ% 4- phenyl - 1 ?][Z?

H i mi dagbmaopkdpyd)-K- QIH)‘:‘I-IM-I(D satifttdrobérizy B-4-piesnib XM-itidazol-2-
yl]-2-nfi@tyIsteg Al -AmethyBRbbathideenzam de;

N-(3-aminopropyl)-N-{(1R)-1-[1-(3,5-difluorobenzyl)-4-phenyl-1H-imidazol-2-
yl]-2-methylpropyl } benzamide;

N-{(1R)-1-[1-benzyl-4-(3-bromophenyl)-1H-imidazol-2-yl]-2-methylpropyl }-4-
methyl-N-{3-[(methylsulfonyl)amino]propyl} benzamide;

N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2-methylpropyl]-N-[(3R)-
piperidin-3-ylmethyl]benzamide;

N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2-methylpropyl]-N-[(3S)-
piperidin-3-ylmethyl]benzamide;
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N[(1 R -1-(1-benzyl -4-phenyl -1
H i m dazol - 2-yl ) -2, 2-di met hyl propyl ] -N-(3-{ [(6-
wo bavetoae236 H-i ndazol -3 -yl )nethyl] am no } PCT/US2005/022062
propyl ) benzam de; N-[(1 R)-1-(1-benzyl-4-phenyl-|
H i m dazol - 2-yl ) -2, 2-di net hyl propyl ]-N-{ [5-
(pyridin-3 -yloxy)-1 Hindazo |- 3 -yl] nethyl }
benzam de; N-[(1 R)-1-(1-benzyl-4-phenyl-1
Him dazol - 2-yl') -2, 2- di met hyl propyl ] - N (3-

hydr oxy B PTGy N (PRI BRRNARYM) (kb ibenzyl)-4-phenyl-
1H- 1m@a;ét%§/’]|]%ﬁ98}zﬁ]§i § ﬁ% PT d}fﬂrret hyl 311 Ij-ﬂi)?/r a[:zol gné Carrlzk?’ -

oxam cta@%ﬁﬁdpr@ylwé{J(mmzméthﬂr pieMthethylbenzyl)-4-phenyl-1H-

imidazbt- Qlﬂdﬁﬁﬁﬁﬁ}b%nﬂdrﬁldg 2-di et hyl propyl]-N-[ (3R) -
I.am no-5 oxopentyl benzam de; 31 WO 2006/ 002236
PCT/ U4 3ninomepyl)-4-methyl-N-{(1R)-2-methyl-1-[1-(2-methylbenzyl)-4-phenyl-

1H-imiaga)-J-ydpronaberzpimideai no] pr opy!l } - N-[ (1

R) - 1- (I% (g %‘%’t R0 lq{ % é@nﬁﬁzﬁk%ne y&‘tgenzyl)—4-phenyl-1H-
LT

R)-1- (N (1~ B 1HHH-ihidazddi 2= Y)-2-methylpropyl]-N-[2,2-
dlmeth‘yl)i (2 %ﬁ%@%&&ﬁ?g?dp%yﬁm N- [}??L )'t ypropvli-t

1 i QRO L-{iperzy bk whgnspy 8bipmiiazol-2sy bireethylpropyll N-(2.2-
dimethyl- aﬁﬂpmthyipme@zyl h‘afl)pgdp)'l]-ﬂ meﬁyilzemﬂlmds, car boxani de;

(2R)- ’)%([ ]ﬁ glyll-?ﬂlgh}il § oi ZHYI 2—Iaeth%]|propé(l Aff ethyl-N-
[GR)- Plé rl’fg{‘ é ﬁé’y]lb ‘}‘3%‘("5 er ag;gfo;ew:zzz carb oxam de; ]y ]m

(29)- W-([(i—l@ml Ob¢rephd phbhyl{1H- ﬂ’hrdaﬂol 2-yl)-2-methylpropyl]-4-methyl-N-
[(3S)- mgélrrdi’&‘-BZ)aneﬂiy Beﬁ‘zamedeophenyl )- HH m dazol - 2- yI ]

| propyl tetrahydrofu - car boxam d
NNf(( -1-{1-benzyl- 4 -[2- (tnﬂuoromethy'l)phenyl] 1H-

1m1daZR mz %Ezl?topﬁ)bmmﬂdﬁ’ophenyl) 1 Hi mdazol 2-yl]-

2- met *N" ! é{épg ﬁﬁlﬁl%&%ﬁﬁ@@ OE‘I{e gé(ﬁjrl] -1H-
SRTEN b e S e
R) - 1- [N-(Banﬁﬂiﬂpwmmnalml-{(laaeﬁzﬁuf [2@tiftheomethylyphenyl]- 1H-

I
1m1dazb'.t Q?l dl@-&nlgc%ﬂﬁy;r(lptdﬁ_ WH 2, Zdiftliopstefydrmidepy| }

|i_di
H- pyr &Y -@nen%%éw)n{(ﬁ ”O[N':b%%(lf éyéﬁomplac@ 1H-imidazol-2-yl]-
2methymwmrbﬂ|-m pyybenzargides - di f | uor ob enzyl) 1

HTBI m Gl@ a%uiﬂgji) %@Rﬁt[ Iﬂéﬁgﬂ ; hrlrgxgaﬁgﬁyl)_-llH-imidazol-Z-yl]-
-meﬂw_ rgﬁl CAFD Oxani de; N (3-am nopropyl)-N{ (1
R)- 1N- (3 athindpeopyt)-N4{(( R)-1 4 bibenayibe(By¢hlerophenyl)-1 H-imidazol-2-yl1]-
2- metHgiprﬂp}gP-ZlCd}ﬂ(ﬁ'o}ﬁéﬂzimme . .
t t t -
me z;‘)z{'@f éx?ﬁr%’quq;my&yn%g) 1- [ brelrlzyllﬁo(r3oc oro%:/)Leny})-1H-imidazol-2-y1]-
2~ methylpropyl} -4-tert-butylbenzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropy!}-3,4-dichlorobenzamide;
N-{(1R)-1-[1-benzyl-4-(3-bromophenyl)-1 H-imidazol-2-yl]-2-methylpropyl}-N-
{3-[(5-cyanopyridin-2-yl)amino]propyl } benzamide;
N-{(1R)-1-[1-benzyl-4-(3-bromophenyl)-1H-imidazol-2-yl]-2-methylpropyl } -N-
(B-{[5-(trifluoromethyl)pyridin-2-yl]Jamino } propyl)benzamide;
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N-(3-am nopropyl )-N-{ (1 R-1-]

1- benzyl - 4- (3-chl orophenyl )-1 H i m dazol -2-yl]-
wQ200et0022Bpr opyl } -5 -chloro- | -nethyl-1 PCT/US2005/022062

H pyrazol e- 4- car boxam de; N-(3-am nopropyl)-N{(1

R) - 1-[ 1- benzyl - 4- (3-chl orophenyl )-1 Hi m dazol - 2-yl ] -

2-nmet hyl propyl } -2-(dinethylam no)acetam de; N[ (1

R) - 1- (1- benzyl - 4- phenyl - 1

H i m dazol -2-yl)-2,2-dimethyl propyl ]-N-[3 -(1 H

SRR SR S .-t s
ylbenz

dazol - 2-yl ) pi peri di n-2-one; 1-benzyl-6-[I
- (3- CPNC[(Ht)eﬂ(Mbénzﬂrt BhBBNYI- ll{-lmldazol -2-y1)-2-methylpropyl]-4-methyl-N-

d—hJ4 1 yI]plper|d|n2
piperiqy ?am nopdr%opyl) N[(1 R - (1 benzyl - 4- phenyl - 1

H- | m d¥g 6IR)2L-( ))eIth‘é-tﬂWﬂlxlfldbyhidazdl;Z-ﬁl)-Zdhnﬁylpyd)p}d]-2,4-diﬂuoro-
N-plpeHdpy#@ibrntzanﬁie car boxam de; N-[(1

| -
s ST SRt st i 21

2-methylpyp Y8951 1 benzanide; N-[(1 R- 1

-(1- bqnglanﬂmfﬂ}sw -Nl{ 1R)-1-[1-benzyl- 1 f3 chlf)%)phenyl) 1H-imidazol-2-y1]-

2-met}§"1é/ B}ﬂg%@&m o)ﬁc)m I met hyl pr opy

ropyl am no propyl] benzam de; N-(3
- ami nd¥r(@mwinomopyl)-Ne{ (BR)-2-[retengyl-4-(3-chlpebphérey | H-imidazol-2-y1]-
2,2-d1m¢thylpﬁ>pyl}lheazamﬂudd, ylmethyl)- 1 H i m dazol - 2- yI ] pr opyl

2,2- dln}lftzgl; Ti\ ! BE’Y £ mjﬁ%qz@)e ch‘{'é?ghgg’i% ?RM lmidazol-Z-yll-

zol -4- ylnmethyl)-1
Him Q@J(S)Janﬁndﬂrl) PFW{(}IR Z[ﬂlfBQ:ﬁlorophenE9 -152,4- dll%}lorobenzyl) -1H-

1m1dazB|I Q%fiﬁf? in’lBEﬁ’i }16r
1 azo I met hyl )
H- i m d‘&igia:mn@nrmrlbbfy{(l}i)%e{ﬂ mhli)@g)phenyl) 1-(2,4-difluorobenzyl)-1H-

1m1dazhl-2-3'-l]a2;1’2fdmpcﬂlpmr()py$} -4irhathylbdhZafride;

ol Sl e AR

- (1- bexdyliR)4r gyberﬁypm})ha&{yi-’ll}tdrmlaaﬂﬁzzoyl 2 ﬁd&ﬁl{ll;%rc%?'l]-N [3-

] I
Cine Y A O ﬁ?f.m.dﬁeth%b%aﬂ?&pagszl Bl
Y

di met frop Ne{(ﬂ;m ﬂ;g{.‘hﬂ:@n@de} (3-chloropheny¥) 1H-1m1dazol 2-yl]-
2,2-dm¢tl{lﬂpmw @rcbloyonicatinnide;

dlﬂuorz) o é %.Hl%li}:rop)%}f%ﬁom_ ' W g‘l?zr&l)henyﬁll) (3?5-2'

ime ylpropy mcot1nam1de
R) - 1 (N_(benﬁxydprépymym[l@lw ?—(V—beﬂzyl‘lslrﬁétﬁﬁ\lwbhéiryﬂll—f idazol-2-yl)-2-
methylgtapgt]Batlamady | | oroni cot i nam de;
N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-5-methyl-4-phenyl-1H-imidazol-2-yl)-2-
methylpropyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-5-methyl-4-phenyl-1H-imidazol-2-yl)-2-
methylpropyl]-2,4-difluorobenzamide;
N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-5-methyl-4-phenyl-1H-imidazol-2-y1)-2-
methylpropyl]-6-chloronicotinamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropy!}-2-chlorobenzamide;
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N- ( 2- am no- 3- hydr oxypr opyl )-N[(1
R) - 1- (1- benzyl - 4- phenyl -1 H i m dazol - 2-yl) -
WQ2008002BOr opyl ] benzam de N- (3-am nopr opyI ) - Ne¢1/USTRp5/022062
- (1- benzyl - 4- phenyl -1 Hi m dazol -2-yl)-3
met hyl but yl ] benzam de; N-(3-am nopropyl) - N- [(1 R-1
-(1- benzyl - 4- phenyl -1 H i m dazol -2-yl)-3 -
nmet hyl but yl ] - 4- met hyl benzam de;
N-(3-am nopropyl )-N-[(1 R 2R)-1-(1-benzyl-4-phenyl -

H- d | - 2-yl
(5 Nl hamaspn i {dmél%ﬁ%eazyﬁe”ééﬂic;xpplzsngne%lm@azol-z-yll
2—methb4mnyé|h2 qro I)rxetiayhmqwmm B - 4 rret hyl benzani de;

N- (3- %ﬁ%’pﬂ I)ypl*l{‘ﬁgf‘%t gﬁ)oe ben éc(fopﬁengfbefﬁ I1mi]dazol-2-y]]
2meth§tp(<§§y ro YI) N[(1 R 2S)-1-(1- benzyl 4- phenyl -

Him dwa@}hmﬁtqpkopyﬂ)-Nr(t{l]hywvﬂ:yhz}yl#@e&ﬂmprh)mIcﬂ-émidazol-z-yl]-
2-meth&lpﬁ<l§py@}nsnﬁah Jimiafole U-Earbdxamifle;1 benzyl 4-(3

C ‘;ﬁ@?&%%ﬂwz{“ Qg}-iﬁ;(-{;)ﬁp%g 4- (3 c oropt\{enys -limidazol-Z-yl]-
-methulp(r@yé}ﬂﬁngih@@ghe)izwd% (1 R-1-[

ben ~\0- 10 midazol-2-
s PR AR CeL 3 s e R 2ot

enz henyl)-1 H i m dazol -

2- et MWPTQPﬂW({41R) -Ug it bpheyiex(f) cdebphinyd)- 1H 1m1dazol 2-y1]-
2-methMpirpydyd ITSO&WHIH\b){raﬁole 3-carboxamide;

T e R

dimethylpogyybioenzeni / uszoosl 022062 N ( 3- ani nopropyl ) - N+ f
(1 R . ‘ K= r@{ﬁ ) 0 ken}1-1H-imidazol-2-y1)-1,2-
dimethfiphgBAP -?+e' c f oY }
2 2-morphol chefamde [(3- {benzoyl[(1 R -1
-(1- béﬂ\-@-larrﬂn@ﬁgﬂ])jN—[ﬂR}-l-(d-bamyll—4a3hy:hyl-H—I—i’midazol-Z-yl)Q-
methylﬁto?S@I]Whﬂﬂ@ﬂhén}zaﬁidep} propyl ) ami no] acetic aci d;
1 .
R Eﬂé} @E&@q"%@* EHRBH-6isheryi-f-rhonme W amisgrol 2 gD
methylpropyt] - 2- hydr oxyacet ani de; N-(3
-am nq\@r(?-ﬁﬁ}f}glﬁoﬁbffl) Néhﬁ() E [fl -benzyl rﬁ (3-chloroghenyl) 1H-imidazol-2-yl]-
- dazol
2 me@lﬂmz// a"% noxyacet am de;
N-{(lR) 1 [l-benzyl 4-(3-chlorophenyl)- -1H-imidazol- 2-y1]-2,2-dimethylpropyl}-
N-(pyrrolidin-3-ylmethyl)benzamide;
N-{(1R)-1-[4-(3-chlorophenyl)-1-(3,5-difluorobenzyl)-1H-imidazol-2-yl]-2,2~
dimethylpropyl }-N-(pyrrolidin-3-ylmethyl)benzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl } benzenesulfonamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl }-4-methylisoxazole-3-carboxamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yI]-
2-methylpropyl }isoxazole-3-carboxamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl}-
2-methylpropyl }-5-methyl-1H-pyrazole-3-carboxamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-y1]-
2-methylpropyl}-2,4-dimethyl-1,3-thiazole-5-carboxamide;
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N- (3-am nopropyl )-N-[ (1 R)-1-(1-benzyl-4-phenyl-1
H i m dazol - 2-yl) -2, 2-

waloveomeBer opyl ] - 2- hydr oxyacet am de; PCT/US2005/022062
N- (3-am nopropyl )-N-[ (1 R)-1-(1-benzyl-4-phenyl-1
H i m dazol - 2-yl ) -2, 2- di net hyl propyl |
- 2-met hoxyacet am de; N-(3-am nopropyl)-N{(1
R)-1-[ 1- benzyl - 4- (3-chl orophenyl )-1 Him dazol -2-yl]-
2-met hyl propyl }-1-ethyl -3-nmet hyl -1

H‘pyrﬁ‘i%e =iy Carb TPI%L %Xﬁz.y hlgr migagol-2-yl]-
2-me thyl)prc;pyé}t @%ﬁ%ﬁyv% (é hgﬁa }pr é‘ﬁ)e/(ﬁ gﬁan? Eﬁ?ejgg? g\%(ﬂe ]éllil?

{3- [ (3. rhAghodn )th{fem)anspwb):wﬂqbm}mubﬁen%)tmlmldazol 2-yl]-
2- meth@p cg‘ﬁ}g}} %ﬁ-ﬂ% s (%E&Bgﬁﬁidn’et hyl propyl ] benzani de;
N- ( 3- é’mmmpr)-[@-la)mMprc{py@)lNF&lli) -[-[1-benzyl-4-(3- -chlorophenyl)-1H-
Wi e
imj z iy Sp -N-(1H-
lmldﬂ@réﬁhﬁﬁb}’l?be% ZINRy dazol ”(Zy yl] - iz{orret hyl %opyl }lTng B
@-Bhéi‘?rl -1¥-intidazol-2-y1)-2,2-dimethylpropyl]-N-[(2-

hydroxa?'&déazo?ﬂéﬁﬁg mgf met hyl propyl ] -

pr opy NI Rarti- ﬁebenrxb'l[-‘( -phéRyl 1H@m1|dm~>2+yl)¢2@|-@mhyipropy1] -[(6-
hydroxiybymﬂldéz}dDm@thyl]ben%axﬂ&dé; met hyl pr opyl ] N-

i 11 ATART bt g R P B it tpropy -
(PYﬂdl'l;é’ISYr? S\aﬁg pza?rlelp pyr azol e- 3%1:1?1? bﬁfﬂ de; [é}iﬁ( 1
R) - 1- (N @?Ozlyéyl ﬂérﬁzle he 1t hid 802- ) 2'2)-d1§1eﬁrylpropy1]—N -[3-

am no] (oxo) acetic aC| d
(Cydo J)@rﬁ H i m dazol - 2-

a) et ﬁw[@ﬁbgﬂyu}bmbmémm labeth-S bdinestpropul]- N-
(pyrrolR)ln—B-)(lﬁleﬂmh)byhzamlqM; en y -1

HImr FRY-bBESRAL b feg2-vD-22-
dlmethp(fyd %Eg%—@;mﬁ ot1 Ig): -Ilf)he{gﬁlyg ({JFIJVPY enzam R4

H' I m WQ'R)ZI yl- Ee@?4-@h&@ﬂhﬂ -hhidmol2-99-L, ﬁdlmetléylpropyl] -N-{3-

? ropyl } benzam de;
ool e o

1-(2
phenW-éﬂl@i'b‘(lﬁb‘(IEYbé'@h?ﬂylﬂfbh@ﬁ%d“ﬁ yl) 2 2. dlmethylpmpyl] -N-[3-({[5-
(pyridin+3-ylosg) tH-igdazb)-piyteretiyil fangino prepyl Jbenzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-[(5-
methoxy-1H-indazol-3-yl)methyl]benzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-(3-{[(6-
fluoro-1H-indazol-3-yl)methy!Jamino } propyl)benzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-{[5-
(pyridin-3-yloxy)-1H-indazol-3-yllmethyl} benzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-(3-
hydroxypropyl)benzamide;
N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-
dimethylpropyl}-1,5-dimethyl-1H-pyrazole-3-carboxamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-[(3R)-
3,5-diamino-5-oxopentyl]benzamide;
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6- (1- benzyl - 4- phenyl -1
H i m dazol - 2-yl ) pi peri di n- 2- one;
WORG6A®23B- am no- 2-fl uoropropyl ] -N-[ (1 PCT/US2005/022062
R) - 1- (1- benzyl - 4- phenyl -1 Hi m dazol - 2-
yl)-2,2-di nmet hyl propyl ] benzam de; N-[(1
R) - 1- (1- benzyl - 4- phenyl -1
Him dazol - 2-yl') -2, 2-di met hyl propyl ] - N-(3- { [2-
hydroxy I (hydroxymst hyl ) et hyI ]am no )

propy| t{@'ﬁ 11[0 ZY( W)hehyl-1H-imidazol-
MR e L e

]am no } propyl)b enzam de N {
( 1R H-{ZE[(a‘lmlnele)aﬁnﬁ&]et}gh}l -Nr [0 hy1 -bedzyli4iphed gz DH-imidazol-2-
yD)-2,2Hdithethyigropjbeakdiidey opy! } -

B PS5 ¥l ,ﬁy’ lilbﬁenrfzgfqémﬁsméﬂﬁéﬁmdﬁzq-2 “¥D)-2-methylpropyl]-1,5-dimethyl-
N-CippEi st ek hygPRDIcE N

(pi per P be (3 chlorophenyl)-1H-imidazol-
- (3- %4 pheny
2-yl]- %ﬂgﬁlyﬁgéﬁﬁ @{S@p%#é ny%] % r%lgldazm ﬂ

2-yl ) -(2S RNe{3rmting bropgP- ]{(]:R;e]t Hibeteyl- N-(3{ch(oloﬁh)en§tl-) 1H-imidazol-2-
yl]-2- rﬂetbﬁpﬁmbr}}‘ﬂet(ahydmhlr@mawaﬁimhﬂncﬂe H-| m dazol - 2-yl ]

82 rret}irp pr Qg(?ﬁr?@’é} ﬁ‘y (pﬁinrl?[lsl oy nrdr- lﬁoghelgr.zogilnqr?y?) IIEI 1m1dazol-2-y1]-

i m dazﬁ){(be%zbﬁfl 23 %éﬁ yflyzi gﬁegﬁz}’ (h H-imidazol-2-y1)-2,2-
dimet ;{ﬁw andd 33)? % af:i] N[ (1

R) - 1- (M—{bﬁh)zy-l[4-(3 -plieropheryl}H i(Bi5etifl odroBenzyl)-1H-imidazol-2-yl1]-2,2-
dimethylprepsl P-1 cbi-diert oyl N WRDWIl&h&ﬂWP@HWMe 3-carboxamide;

“3‘3 QB0 fP A elotophs

ekt ﬂqorpbm%a%m ly2-y1]-2,2-
dimethylpsemfsl &@mﬁﬂw T\Yé@Sl-pmrglfd}@TM L Ayl Hil lfamoxannde
N-[ ( 23)1"(33 aﬁﬁﬁ(ﬂﬁ’ ﬁﬁgg_‘w 4[- 31c orophenyl) -1H-imidazol-2-yl]-
2-methl§ %r l%'lﬁ‘ﬁ@li%ﬁh (Gt 5[%;% “tarboxamide; ‘
( 3R) - IN-(S—aHmo]mppyb}aM{)(lRB-{l [t benzyl 4- (3 chlorophenyl)-1H-imidazol-2-yl]-
2-metlﬁ)prdp}{lﬂ.—5ktéilm‘pl1~141eﬂ1’§d-¢HLp‘yﬁ~mﬂ‘@msch1)boiaﬂﬁdem dazol - 2-yl]

LI\E—%%@.{-% e«k&lﬂ }-rl] ?i ?r b(3o>i1?oropheny) 1H-imidazol-2-yl]-
2 methi’} %Wg‘ il H‘!‘Bﬂ‘g astamicl ; jq%:}: rirdazol 2- yl]
- 2- ”EIN‘-YdIR')QDMLb%ByID%hQiy'F-QI-ﬁlml_Gﬂo@ 2%?m2dﬁme’flliyqﬁopyl]-N-[3-(1H-

1'R-1
lmldamﬁ%:lyg?ﬁ%gg%rfz)a&qdef—l-l(m d)aZO| 2-yl] - 2-nmet hyI propyl }
-2-(1 ll-beIlZ)Z -G} bengybid-pheyyl)y Hi-émidaizole?- yl)p1per1d1n 2-one;

[ (5R) -
e m ‘Q'ﬁ%)lé@ﬁ §35 }91&1%)&%%{3%}}4 %%hyrll}ﬁmﬁ de;ﬂlrg -yl]piperidin-2-one;
N- ( 3- NF(IﬂamuImpydﬁyl)PNf[(KRD 1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2-
methylRop¥t]{115-dinetlyl- H-pFraobleB-cabetinide;1 H- 1 mi dazol - 2-yl ] -
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-dimethylpropyl]-N-{3-[(2-
hydroxyethyl)amino]propyl} benzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-[3-
(cyclopropylamino)propyl]benzamide;

N-(3-aminopropyl)-N-{(1R)-2-methyl-1-[4-phenyl-1-(1,3-thiazol-4-ylmethyl)-
1H-imidazol-2-yl]propyl } benzamide;
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2-nmet hyl propyl} -2-(4H 1, 2,4-triazol -4-yl)acetam de;
35 WD 2006/ 002236 PCT/ US2005/ 022062
woRqdoescopropyl )-N- { (1 R-1-] PCT/US2005/022062
| - benzyl - 4- (3-chl orophenyl )-1 Him dazol - 2-yl ]
2-met hyl propyl }- 2, 1, 3-benzot hi adi azol e- 4- car boxani de;
N-[(2S)-3-am no- 2- hydroxypropyl] N[(1 R- 1
-(1-benzyl - 4- phenyl -1 H i m dazol -
2 yI ) 2 2- di met hyl propyl ] benzam de;

(1 G {‘orgpz tﬁ;‘{lf {?d.#h%;%q(ﬂ%g 1-[4-phenyl-1-(1,3-thiazol-4-
ylmeﬂvﬂ)jlll-é 1 d| met hyl -1

prfaNQB%nﬁn@;ﬁrbﬁq Q'Zﬂ-diﬁ ﬂ&lﬁ({m&z dethyl-1-[4-phenyl-1-(1,3-thiazol-4-
ylmethy()hl@-@ﬁ?dé&ol‘-’? 91]?1"(‘% nb enza;lrﬁde yil-lphenyl- i e

t hyl
G o eyl rohist R o1 J-phenyl-1-(1,3-thiazol-4-
ylmethyl)pl,liamalaeolaz-wb]pﬂ@pxﬁmcoanamld[e( 1 R- 1
H- : m);]@ ?r?p% 131 I'(Q %}ﬁ%bﬁp@ﬁﬂrqyr&h%-}yl -1H-imidazol-2-yl)-2,2-

’R) nor phol i n-2-yl nethyl]-1

H‘ pyr ENQB-%.nﬁn YO OR)-1-(1-benzyl-4-pyridin-2-yl-1H-imidazol-2-y1)-2,2-
dlmetl-glp{réﬁﬁ%zl Wedr oxypr opyl]- Ii
benzy I H-i m dazol

2-yl) Ii (}amlmr Ff?pNo%yR] -1 1 Henryhdt pryidin-2-yl-1H-imidazol-2-y1)-2,2-
dlmetmlmwﬁkaJ@lﬂumbmmede N [(2 9)-3

am ”E 'Mﬁ?&g rﬁg@% Ry; 151 Ibbhay)-4-pyridin-2-yl- 1Heimidazol-2-y1)-2,2-
dlmethi( %7?13 %ﬂ 'Wé yl ]1-2-nmet hoxyacetam de; N-[(1
R)-1- (N-(D-%ﬁﬁﬂd 34ryﬂfiﬁ<5}yﬂop§tl)-N -[(1R)-1- ?1 -benzyl-4-phenyl-1H-imidazol-2-yl)-

_metﬁgliprap}q fbantidy] ) - 2, 2- di et hyl propy 1-2- pyrrolidin-3
benzam de; N-(3 -am no

J1- b
M(%@mmromﬂbblr{él&)- -(1'%61P¥}'i1141-nh§21b1| 112-)119flllqaz‘[31-2-}’1) 3-
methylbu hlyzapn@q;yl } -2-(1 Hpyrazol -1-yl)acet ani de;

! (23{( " mcfb?%fggjjhﬁg RPI QP bEd ANl iy 1-1H imidazol-2-y1)-3-
methy@’?']z opyl]-1,5-dinethyl -1

H pyr a¥-¢3-emb NA( R 2Rt 1 {-0BYimifl4zbl-2-yl)-2-
memylﬁgﬁgé&gbﬂﬂél;?ﬁamgﬁenrﬁw 1 ?fl'ﬂl %wgggy‘;rmgh??) H.‘/l IMZb -

di met h ropyl ] carbanat e; am nopr opyl ) [((1

R - 1- (ﬁiﬁmmprqp 1€ 2RipL (Gl ez Db Hidazol-2-y1)2-
methylhmiyé}t%;ne yélwzqugle(l Htetrazol - 1-yl ) acet ami de;

N- (3- ilgﬂéﬁfﬁ Byy\ig[[(ﬂk Bky-1-(4 beRS A ket PIE Midabol-2-y1)-2-

Q.
me‘chylgbﬂp@ﬂ3 /dpropyl] 2-(2H-tetrazol -2-yl ) acet am de;

N- ( 3- ANAramimpyopyl ANE[(1R, ﬁ)—l-((-beﬁ@mlly}bheﬂypmlimhdakol -2-y)-2-
methylbhﬂyﬂlﬂﬁ%ﬂiyi&n)iérhrdg 2- di met hyl propyl] -2-(1
, 2 trlazol 1DKN)acetamd

IRpRY-[1-b llzyg-én@th.lqmpm t LH-imidazol-2-yl]}-
-methsqlpmyakrédmthyl}qoya@lezg ) G y

carboxamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-y1]-
2-methylpropyl}acetamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl}-2-(4-fluorophenoxy)acetamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl}-2-(1H-imidazol-1-yl)acetamide;

ﬁ
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di met hyl propyl ]-2-(4H 1, 2,4-triazol -4-yl)acet am de;
N [(1 R-1-(1-benzyl -4-phenyl -1
wokiogioazol - 2-yl ) - 2, 2- di net hyl propyl] -2 PCT/US2005/022062
met hoxy- N-[ (2S) - norphol i n-2-yl met hyl ] acetam de; N[ (1
R) - 1- (1- benzyl - 4- phenyl -1
H i m dazol - 2-yl) -2, 2-di met hyl propyl ] -2- net hoxy- N
[ (2R) - nor phol i n-2-yl net hyl ] acet am de;
N- (3-am nopropyl )-N-[ (I S)-1-(1-benzyl-4- phenyl 1

% m l & 3p ? 111 Bzﬁq] 1ciazol-2- 13-
2-meth o) @W el ta[n%g%ﬂé%’ﬁﬁag‘z R bphey Dy i y

H-i i ctesz%en%o;vﬂ[()m% ddeﬁﬁylhu B{%@Elymmﬁdiﬁémfi}?lyz@: [(2
dim. eth%p r@yfpyy lig&g amde; N[

Him @é—ib-laminqplrt)pﬂ)-lﬁ-{dilRr)etlﬂ%hgnafbjﬂ{-(]}(zﬂorophenyl)-lH-1m1dazol-2—yl]-
2-methlyhmmp}&y—2%){dtcﬁd§)aeamnmhpl i n-2-yl met hyl ] acet am de;

(25) )g%éi A nop! % 3(1&5 E([}-be}nzyjl 4((]3 c%oroﬂxenyl)pﬁ? 11¥udazol -2-yl}-
-methgl}- 9 aP%tf’méq‘Fydr of ur an- 2- car boxani de; N-(3
-am nQW(S’-BMﬁﬂGp% NI(R)- 11-(1 ﬁen{z%d qlﬂh@ﬁﬁmwi&azél 1-$1)-2,2-
dlmethg@‘%ﬂ)?% ég’aar%ﬂﬁ%’ | :noda met hyl pr opyl })

R) - 1- (N3 amupmmmr{yl B)-Mt-ﬁewimmmwHﬂmldazol-2-yl)-2,2-
dimethylprmigd}aﬂ-nibtbdyﬂya@etmidhyl propyl } - 4- et hyl benzami de;

N-(3- ﬁo L O %QEI Mg% hi henvl )

- chl 2 % orpphenyl)-1H-imidazol-2-yl]-
2-met Wﬁ%’?@%b‘l gﬁ%wf%m? Qﬁ‘)’ X hyl benzani de;

N- (13- eémm@ dyl 1{1) ﬁ—'(l-@anchl l{eﬁy(-ﬁ{'lﬁﬁﬂa(%p@%EWh-)
dimeth lprcge[ﬁfl Péminotacerate:’ roazo 2-yl]-2- et hylpr opyl

R) 1- (Pi-{ﬁe{f&gmm %mﬂwlbmamyi)mrm%mopzl};Iﬂj[clél)zL-(1 -benzyl-4-phenyl-
1H-1mniazrdt2aylb-|ﬁ;23¢1yﬁqth3dpmb§ahMEamnbopent yI 3 -am nopropyl

L S oS zol - 2
53’% IO sl AT Blazol 2911
-methzépnipy J I&I%%‘hy Oﬁglirlgj Cdazol - 2- y|) 2, nghl'[lf(l

-meth?llp:éej; i Wp}ﬂ Na{me)?.;l 'rUé 1'4%3%;1{/1??13631’9’2IH-Grindazol-Z-yl]-

th [ ] { 3- -N-[ (1
R - 1- (NABEHT gﬂ%wgghgwmﬂ( méa”@&%"é5’542)3meg¥yipropy1]-N-

propylbenzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-
butylbenzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-butyl-
1,5-dimethyl-1H-pyrazole-3-carboxamide;
[[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-
dimethylpropyl](butyl)amino](oxo)acetic acid,;
[[(IR)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-
dimethylpropyl](propyl)amino](oxo)acetic acid;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl!]-N-{3-[2~
(hydroxymethyl)piperidin-1-yl]propyl} benzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-{3-
[bis(2-hydroxyethyl)amino]propyl } benzamide;

34



di met hyl propyl] -2-cyano acetam de; N[(1
R) - 1- (1- benzyl - 4- phenyl -1
wokiogioazol - 2-yl ) - 2, 2- di net hyl propyl ] - 2- met horgF/bNS1003022062
R) - pyrrolidin-3-ylnmethyl]acetam de; N-[(1
R) - 1- (1- benzyl - 4- phenyl -1
H i m dazol - 2-yl ) -2, 2-di met hyl propyl ]-2- nmethoxy-N-[(3
S)-pyrrolidin-3-ylnethyl]acetam de; butyl
3-am nopropyl [(1 R)-1-(1-benzyl-4-phenyl-1

';5' m ‘(jl? Bangid ﬁhwﬁq@,ﬁ SR BB P ey ORI S 12 Nifphperidin-2-

one, Hj mdazol 2- yI) 2, 2-di net hyl propyl ]-2- hydroxy-N [ (3
R) - pyrg. f@ thﬁﬂﬂtPhﬁhlhafcﬁ%ﬂ%lg@mmM [ §rie;

R)-1-(1-
H- i m CMZ[@%?%- 2}Ihi)1102 ﬂu@'iompm]ﬂ]b-r[ﬁﬁg)lrl]-(lzberﬁy]d‘ﬂ-@hynmlﬁ -gnidazol-2-
yD)-2, ZSjmmﬂlyiplbpyi]mearmldn;et hyl Jacetam de; N-[(1

R) 1- #‘F@{l irpidazalr2-x]) 2 2sdimethylpropyl]-N-(3-{ [2-
lr2-xP 225 diggethylpropyl]-N-(3-{[2
hydfo"ay EPEM ‘H’?Yﬁn gmllj‘?}é’ﬁ%@ﬁb aﬁ% WO -[2806]/§Z)02236

PCT/ U 1-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-(3-{[2-~
(hydro 1&1&1% xgmﬁghﬂmo% gscgfammel [-N[(2

H 1 m dazol
yI 52 I>i={61Rr)sHIiwbpmzwa(]3 _calarophangy -hidazglt 2 sl G matbalpropyl} N-
p1per1d1h-k1(3ﬂ§%)nz§maiu no 2-f1uoropropyl]-N [(1

y(? C%‘JQI Ih dﬁzlﬁ iffiidazol-2-yl]-2-methylpropyl}-N-
(pi [;l,l_r% E ppaeny Y ylpropy
iperigire 3y ]naez‘fgyl %Tgizgg zm de;

N-[ ( ZFQ-(jiaﬁdezloioﬂ rid@-O@EDR)-N- MRI 1-(Rbenzyl-4tghenyl-1H-imidazol-
2-yl)- Zilaﬂﬁéthzylg oﬁt : et m dazo?

pro Id]a - met hox acet am de
N- [ (2 g)I {glg)ﬂﬁg-bgnqyﬁ cﬂbﬂ@p oy I[H-lmldazol -2-y1]-2-methylpropyl}-2-
pyrrolllé)n-1~y(l$nbmnuiyi 4- phenyl 1 Himdazol - 2-
yI )- 2 y,g, %? llyi)zsulrfg&yrf%ﬁg&}eW]g)el (i\lb[elgikll IZ)p'lﬂenyl 1H-
imidazgl- érﬁlbd Himst lkyﬁohﬁaﬂﬁﬁaﬁ'?%%l?ew [(39)-
3, 4-di (am 38) (@Pﬁﬁ{w&d& a’ﬁﬁﬂﬁbP-N-RiER) IN([l bénzyl-4-phenyl-1H-imidazol-2-

y1)-2, 231mﬂet IO‘Fle

AN d|§rzfgr@@1m0meb¥3 {i E’éﬁﬁhﬁ%@ﬁ%ﬁ Phjoropheny)-1H-imidazol-2-y1]-

2- met}s()lprspﬂmda(;nﬂummdwy)bwwnqmﬂe{ (1 R)-

y)-2 zy(;; %;, Z[ 4% ﬁ&ﬁar 0 pypﬁe‘éﬁfgﬁé SKH% 1- (1 -benzyl-4-phenyl-1H-imidazol-2-

3]éiﬁ20yl [(1 R-1-(1-benzyl -4-phenyl -1
Him dg gN-@ uin)noércﬁjyl)dlﬂr{!éﬂkl)‘l-ml-lbpﬂi}il-aFOBFn:h}ldwpladmgl)clH -imidazol-

2- yl]-Ziﬁl'eﬂlyl erﬁlﬁérBIb@rbl%xﬁﬁﬂﬁéf opr Opyl ]- N‘ [(1
im d

3 )-N-( ammopropy?s -N-{(1R)-1- [l-benzyl 4 (3 chlorophenyl)-1H-imidazol-2-
yl]- 2-methylpropyl}p1per1d1ne -3-carboxamide;

N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl}-2-(1H-1,2,4-triazol-1-yl)acetamide;

[(5R)-1-benzoyl-5-(1-benzyl-4-pheny!-1H-imidazol-2-yl)pyrrolidin-2-
yllmethylamine;

N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-y1]}-
2-methylpropyl}-2-(4H-1,2,4-triazol-4-yl)acetamide;

35



yl)-2,2-di met hyl propyl ] - 2- hydr oxyacet am de;

N-(3-am nopropyl)-N[(1 R -1-(1-benzyl-4-phenyl -1
wokiogiooze! - 2-yl ) -2, 2- di met hyl propyl] -2-(1 PCT/US2005/022062

H-tetrazol -5-yl )acetam de; N-[(1

R) - 1- (1- benzyl - 4- phenyl -1

H i m dazol -2-yl ) -2, 2-di met hyl propyl ]-N-[ (3 §) -

pyrrolidin-3 -ylnethyl] -2-(1 Htetrazol-1-yl)

acet am de N[(1 R -1-(1-benzyl -4-phenyl -1

s RO P DA R ot

Him dag IS)-% mmo&rl%r&owwlmqpm)h @r B@&igrm =ph¥nylF (B-imidazol-

2-y1)-22-diekHt dgeet hyl'] "nicoti namid
N- (azet’i di n- 3-yl et hyl

R) - 1- (M[@MWMOMWDP@PYISW&(dBHI-(J sbopryl-4phenyl-1H-imidazol-2-
y)-2, 2d11meuhmnrcpmdbw5}dmxzthybﬂﬂqmm Araboxahide{ (1 R)-1-]

1-(3 - 5’ 7 PG 12-y1)-2,2-dimethylpropyl]-1,5-
dimethp’it]%! %?1&@2 é 5 ﬂ@pﬁ ?ﬂ R?’fa(filde e

R) -2, a\upqmquh(nl bé 1[4-1;hé n¥i-TeL-fid RN 2Y1)-2 - sihRMprépyl]-1,5-
dimet Nrmambrpamhmﬂmwl] PP 5. ok citn e Y

[ h¥| Lo mngqqm oyl NH{NRF -1 -benzyl-4-phenyl-1H-imidazol-
2-yl)-21=2)-d1me@}n}djnep213}-| l,ﬁ:dmﬂlmlﬂl-&pﬂazmdamlboxamlde,
2-yl ..
B T A D i
2-yh-2 {’f}gﬂ OW?(? i no) propyl ] benzani de; 38
WO 20064QR323Q Mﬂ%ﬁﬁ&@ﬂ-ﬂ?ﬁﬂﬁaazol 2- yl) 2,2-dimethylpropyl]-2-

yrroh&hM?@enz”mﬁaéno f|u0r0pr0py|] N-[(1
1- benzyl 4-phenyl -1 H-i m dazol

RlebN ]R)gl i- bppz}éﬂr@zcgqloromhenyl) -1H-imidazol-2-yl]-
2- methyiprt)mdbﬂs(ﬂﬁdwraml{lfg ,no 2-f1 uoropropyl 1-N-[(1
3\[ f}lo@ﬁﬁ] henyl- 1H-1m1dazol 2-
y-22 “)“f@ Pﬁspyaf %?“h e %%}gg' TR

H- i m daethyl- Zzamin]opﬁap&}[dllRyEIt hlyb@fz@pylphen}a=l@ixﬁﬂhﬂom«{/l()-?z 2-
dlmethg)pn;lw[ Fe&fbaghatt; 3- Y| met hyl ] acet am de N- {
[1 3- cyanobenzyl

# S TN N enylzumm AD2.2-
dimethy paoms- 21651711{@??%1 hy:k)acgtarn@pzyﬁzagg o o RS

N(3 gg 18)11-09-bdiidyl-4-phenyl-1H-imidazol-2-y1)-2,2-
-yD-2,2
dlmeméfpggpal?]ﬁe )Jée%r}dde ﬁz{y dazof - 2{ IH
, Ipropy zam de; N-(3-am nopropyl)-N {
(1 R) N3- amid@rwmk[em)yl | -Bemtybayphedyl- 1 H-imidazol-2-yl)-2,2-
dimethitprdpytiez-01 HA;2/4riazol-1-yl)acetamide;
N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-
dimethylpropyl]-2-(4H-1,2,4-triazol-4-yl)acetamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2- dlmethylpropyl] -2~
methoxy-N-[(2S)-morpholin-2-ylmethyl]acetamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-dimethylpropyl]-2-
methoxy-N-[(2R)-morpholin-2-ylmethyl]acetamide;
N-(3-aminopropyl)-N-[(1S)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2-hydroxy-
2-methylpropyl]benzamide;
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} -2-nethoxyacet am de;
2-hydroxy-N-{ (1 R)-1-[1-(3-hydroxybenzyl)-4-phenyl-1
woRiogiozel - 2-yl ] -2, 2- di et hyl propyl } -N PCT/US2005/022062
(pyrrolidin-3 -ylnmethyl) acetamde; N { (1
R -2,2-dinmethyl- | - [ 1-(3-nethyl benzyl)-4-phenyl -1
H i m dazol -2- yl]propyl} -2-nmethoxy-N[(3
S)-pyrrolidin-3-ylnethyl]acetam de; N-{(1
R -2, 2-dinethyl -1 -[1- (3 met hyl benzyl ) - 4- phenyl - 1

H-im | -( {)l 2309} 91') 2[5 gimethylpropyl]—Z-
hydfo’ﬂz T(@/ ﬁﬁlﬁ %B%P) ﬁ%pﬁ? %"*Q%ﬁﬁ hyl - |
-[1-( 3Nl[€llli)yi pleB )-44heiaMH-irhidazol-2-y1)-2,2- dlmeth%l?ropyl] -2-

hydrox éZK)L RN 1 oxyacet am de;
Y ogﬂNg ﬁyd?%iﬂyg}lﬁ]alget%{d[a 1 R-1

(1 be(r?ﬁ)rN @-mmympyl)%[ dzJI-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-
dimethyfipropylettihrydrdfytapr2oparbdxanid&- di met hyl - 1 H pyrazol e- 3

2, 2-di net hyl propyl
1-

Ri: ar b% %ﬁ%ﬁ&p}éi—%ﬁgﬁ ﬁg 1)2-[-4%?1 glgoz%fl{ vrg (3J\|6}Laglobenzyl) 1H-
imidazg] %—y kil id¢ H tetrazol - 1-yl ) acet ani de:
N- (3- axi(Baminsptapa YR @RY 1) [4N3[dhlorophenyl)-1-(3- benzyl)-1H-
1m1dazB)—25|yid]- nllo pét} Qﬁﬂféﬂ? N-m'e aZr g? enY) )( reyanobenzyly
net hyl prop g%H-tetrazoI 2- yI f acet am de;
IFI})(3-@II(1I_[OI@'@M§/N 41 Bhrd rig-(31chlorophenyl)-1- (3-methylbenzy1) 1H-

imidazlell leb&mth}ﬂpmbﬂ}i‘l-medlmlhw@ﬁo pyl]-1,5-

il S B O BN ey

net hyl benzyl) - 4- phenyl -1 H
i m daZahyIZ?r Athindprp R?l[(l}R)ble(lZEéﬁzs*le-pNeﬂﬁZlQ-I-irﬂid?zéi 2-yl) -2,2-

dlmeﬂwlﬂrapﬁmaaxdwe[ ( 1 (1 -benzyl - 4-phenyl
H'i m dazol di net hyl % benzam de;
N- (az e‘leioﬂ¢fﬁ¥b3y Ry} (NRF 11 -benzy 4-pheny1 1H-imidazol-2-y1)-2,2-

dlmetlmjprqps(l]patb@nmyd -phenyl -1 Him dazol -2-yl)-2, 2-

d' ”Et *1 | ik né'g{%g[ %ﬁf@%ﬁ‘%ﬁﬁz}-phenyl 1H-imidazol-2-y1)-2,2-
dlmethy henyl 1 Himdazol -2-yl)-2,2-
d| mst iptbpﬂ@padhinopﬁmpyf[(m;tln(alt-bejﬂzyILMﬂh AIbirhidazol-2-yl)-2,2-
dlmeﬂ-ﬁfrﬂb%qgafﬂ te; 39 V\D 2006/ 002236 PCT/ US2005/ 022062
3am 04 drox butyl]-N[(

El beTﬂz( $raminey 1[(141) L(H@%@ylé-phenyl ?H-lmldazol -2-y1)-2,2-
dimethy r)rowllzwymansﬁmm@pyl] 2- et hoxyacet ani de;

N-[ (23 @1‘1{”}”1] lqu d%%cllleylga-)z 21d1methylpropyl] 2-
meth"’f)f“}r[g éﬁ’rﬁé g‘r’ otidg, 1,2, 3
-t ri a2M[EIR)yl- Qlab&ﬁzym-@henyl 1 H-imidazol-2-yl)-2,2- d1methylpropy1]-2-

methoky N(%ﬁ) @rﬂiﬁd&%%ﬂrﬁﬂﬂ?ﬂ&d@f&ﬁﬂu N- [ (1 R-

enzyl 4- phenyl -1 Him dazo
butyl 3- ammopropyl[(lR) 1- (l-benzyl 4-pheny1 1H-imidazol-2-yl)-2,2-

dimethylpropyl]carbamate
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-2-
hydroxy-N-[(3R)-pyrrolidin-3-ylmethyl]acetamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-2-
hydroxy-N-[(3S)-pyrrolidin-3-ylmethyl]acetamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-dimethylpropyl]-N-[(3S)-
pyrrolidin-3-ylmethylJbenzamide;
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yl)-2,2-di nethyl propyl]-2-(2H1, 2,3
-triazol-2-yl)acetamde; N-[(3 S)-3
WO a0w6/0a62246 hydr oxybutyl ]-N-[ (1 R)-1-(1-benzyl - 4p@hes3nns/d22062
H i m dazol -2- yl)-2,2-di nethyl propyl]-2-(1
Htetrazol -1-yl )acetam de; N-[(3
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N((S) -3 Amn 4f|uoro butyl)-N { (R) 1-]1

WO ¢®6f002206 0- benzyl ) - 4- (3-fl uoro- phenyl) - PCT/US2005/022062
H i m dazol -2-yl] -2, 2-dinethyl-propyl } -acet am de;
N-((R)-3-Am no-4-fluoro-butyl)-N{(R) - 1[
1- (3-fluoro-benzyl)-4-(3-fluoro phenyl)-

Him dazol - 2-yl'] -2, 2-dinethyl-propyl } acet am de;

(S)- Tetrahydro furan-2-carboxylic acid

((S)- ﬂ l)b 3)4 g ifluoro-phenyl)-1H-imidazol-2-
yllﬂﬁf'wﬁihaﬁm % i}""f Wﬁ SR

ad’FWE? ‘i/l propyl }- ani de;
(R - 9-N{(®)-3LAmino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-
lmldaza)l' ﬁ%’l]'-:i E@Exﬁet‘ﬁ?ﬂﬁ;ﬁbg}gé‘z -3 tHox Y HcLaRIiERY I -1

H i m'dazol di net hyI ropyl
- 6- ox aVN4(PD- itmaogpﬁlmoibn d&Béni 8- hmz,syl-4 (2,5-difluoro-phenyl)-1H-
imidaz BZﬂiﬂrthﬁﬂhMbpmpbh}t-%ftn)et}{oécR)acQta{nideg 3-fl uoro-benzyl ) -4
(3 flI\lT'%%\rH ;fe I-NEL]{&é; -%?%rgﬁe}m}g%f}tgrﬂugr B?edlyl) 1H-imidazol-

2-yl]- lr@ thoxy- acetam

N- ( ( S)N-33-Ahire-profyIHNE GROE M -(3=MNokré-Benzy - 43-loro-pheny)-1F-
1m1dazét—ﬁ3y1]fi giaﬂfﬁetlﬁ?pﬁ;&g}%“z ftHoky fh%@ Rheny!)- uoro-pheny

H i m'dazol dlmeth R@s?} for
f; (R SkTﬁt&ﬁh}ﬁ'}é‘J ﬁurﬁm-acqadow 14 f 01‘9 l(qul) -{(R)-1-[1-
(3-fluorg- @nzw&‘b@eﬂnqﬂ%plﬁnﬂ:} 1H- imndazj}l 2pﬂ§a—ﬁ;ﬂ c)lm'pthyl propyl} amide;

it el M PP e 0 e i

enzyl )N-(GS-)(ﬁAnﬁhderﬂet]@di‘b@ﬂWt)/l)Jl\I {(R)-1-[4- (3 chloro phenyl)-1-(3-fluoro-
benzyljH HiH@@0!-2 31 b Imethyd-pid '\gsﬂ}izylhetm@,auée
2mstho acetam ((S).- 3- Am no- but 11{lp( R) -
N4 bmineriripr ik maéﬁ)csic ro-phenyD)-1H-
lmldazp ﬂélz%meﬂly;lip]fom'l}ﬂdn Ayydcepmigey
- 2- m:"tl‘@ Bhg%(]?.f"fnéﬁ] fo}%—%} é}liyl){f_lla-ﬂuoro
Q
benzy  1FLiydga0) )?}ITE 2“31%/3 %12 el octad? iy
- 2- metMixAmineidafluste butyl)-N-{1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-
imidazbl- ﬁ-g'f:])l' ﬁteﬂﬁil-féﬂty‘ﬂ -D Ikt tdnild@* {(R) 1-[
amn n2y| - fluoro- phenyz
H- i m axgng@? inQ-4- ﬂzmgg {IQR}; SH (3-fluoro-benzyl)-4-(3-fluoro-
phenyl)- QHMIMZ% rdl@éthym( }-acetamide;

phenylﬁl M OHAZ'%{ Q% d}m%dﬂ&T BF%%?Y} Bg?};& (?’ -fluoro-benzyl)-4-(3-fluoro-

Him c(S)z-EFb’eréhy;di'd -fita2 ebarteixiplit a¢id ¢(o)43}arRinoed-floory-motlp{iR)-1-[1-
(3-ﬂuord[igen(Z%'D|=‘( (ﬁﬂu&ozpneﬁﬂ A B inbid sl Dyl 2= dimefHyRpropyl } -amide;
u en
benzyl( F{?bnldﬁz(é?l*hzo ]llenﬁizﬂ r#ﬁtoﬁwhwap%l}lmﬂaﬁ@rmll 2,2-
dlmethxlyprae ShP¥rs2,9-¢ipza¢ ldg¢ano8-an¢:| uor o- but yl ) - N-
{(R) 1410143 ﬁ&fd% 141-(3-r1ub §24Y(3flyoro-phenyl)-1H-
el R g s
( R) - N- ((E)-Behuyﬁo—d—ﬂubrcabmy})aﬁ-y{KR) I- [H(?o-lﬂhudmzbﬁnzyl) 4-(3-fluoro-
phenyl)-1H-imidazol-2-yl]}-2,2-dimethyl-propyl }-formamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl } -formamide;
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2-yl)-2,2-di methyl -propyl] -2-nethoxy-acetam de; N

{(R- 1-[ 1 -(3 -Fluoro-benzyl)-4-(3-fluoro-phenyl)- 1
woRiogioaze! - 2-yl ] -2, 2- di met hyl - propyl } PCT/US2005/022062

- 2-met hoxy- N- (3 -net hyl am no- propyl ) -acet am de; N-(3

- Ami no- propyl ) - N-{

(R -1-[1- benzyl -4-(2,5-difluoro-phenyl)-1

H i m dazol -2- yl] -2,2-di rret hyl - propyl } -acetam de;

(3 -Am no-propyl)- {(R- 1 -[1

o B AR

(3-am 308l o-bitkR)-N{ (K- g3t flubro-benzyl)-4-(3-fluoro-phenyl)-1 H-
1m1da26122 21] ) dﬂﬁétﬁyp%?k%gyltg?z ﬂaethox acetam1de

dazol di met -am de;
R AR T B AU TR IR, T——
imidazb{-il-rﬂ]dbifdﬁmethy] proﬁylz}! -2- nheﬂakmbetgmmbyl } - (2-net hoxy-

iﬁet yl QJ% {(R) 1-[1-(6-amino-pyridin-2-ylmethyl)-4-(3-
fluoro-ph %a}? IWKF%O lf 9135;1}7@ methaxyraspmisle; v |

2, 2- diyEHBLAnihe@uaro bﬁty[ﬁEN RPN f(@%ln@-ﬁ?ﬁéiﬁlljﬂmethyl) 4-(3-
fluoro- ?hér{gﬁltgmmﬁﬁ'zm g@ﬁhﬁﬁé&h %3?1 1} méth() R -adetathide;

fTuoro
Him d‘i’f@) -3pAytfifo-4-finog)- hw ;N {ﬂibb)[‘ﬂ 3-fluoro-phenyl)-1-(3-hydroxy-
benzyl)-PHretidrrnol-2 i 2, afﬂmiethyl propyl }-2- methoxy acetamide;

f

(S) T ﬂr 0-
benzylb zﬁlzlmld%af

oxy-acetamide;

a S
o % 8? % L ﬂ-[l a[% (9 ﬂ(u{) 3 p}"i)'enyl)-l-(3-hydroxy-

Him dag Airﬂnlo 2 ero?B i);N {@)oRyI ber&'ﬁ 88hiazol-2-yl-1H-imidazol-
2-y1)-2( mi’eﬂ{yil ]lt nfeﬂ(o%cy%c@i &@f o-phenyl ) -
2-dinmeth pro yIamne

) MGG - b e oo 15 midazol 2-y112,2-
dimethg{- @ppﬂ}a?med@oxymm)eﬁammb)pr@pﬁ) acetarpide;

1- benay ShyILNOIRIRIIS bt 2 5-diftuoro-phepy)o} Hi-imidazol-2-
1122;{5‘6‘6%8@%@5 iT 05/0223;2'2 BPORSHY SH

N- ( ( R(3-Arifionstopyl} )((R) Nf1-benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-

2,2- dm&e'i% IJp’rB%yl whnéa&én{éﬂ@uééw&oro phenyl) 1 Him dazol
di net hyI ropyl hoxy- acet am

((s(S)sTAmhy lg Hg aclq * Equno oot AR 11-benzyl-4-
(2,5- dlﬂb@nmnﬂxlﬂ smdaqu@c»rlb impthyl- pnopmlh ahidiez ol -

) SRR R s 522
dlmethﬁ P%P&%z@llf\ ﬁth%}] a%t&l WS‘iI’ L Zﬁrret hoxy- N- (1
H-[1 N-(3-Anhinbiprépd)-N- {4R}L|l Hetbeykyl-4a(2e3-difluoet®phenyl)-1 H-imidazol-2-

yl]-2 211&11616@1}- gnp-nfbtﬁahﬁﬁﬂi@n Pudcktahmifie;{ (R) 1- 1
5-di fluoro phen

4-
i megg%_( TethRsyHRuty m&gﬂ) [ 1-benay hifi(&4;difluoro-phenyl)-
1H-imidgzg) wIM%@mﬁhylmmnylbatmtblowmtalmpe,l

- benzyky defe Ay klrh i 9 QrRRGRY heid ()3 -amino-4-fluoro-butyl)-{(R)-1-[1-
benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl }-amide;
(R)-1-[1-Benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethy]-
propylamine;

(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-4-methoxy-butyl)-{(R)-1-
[1-benzyl-4-(2,5-difluoro-phenyl)- 1 H-imidazol-2-yl]-2,2-dimethyl-propyl}-amide;
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i m dazol - 2-yl]-2, 2-di net hyl - propyl }-carbam c acid
met hyl ester; {(R)-1-[

wQa2@enaeBé 4- (2, 5-di fl uor o- phenyl ) -1 PCT/US2005/022062
H i m dazol - 2-yl -2, 2-di met hyl - propyl }-carbam c acid
tert-butyl ester; N[(1 R)-1-(1-benzyl-4-phenyl-
H i m dazol - 2-yl ) - 2- et hyl propyl ] - 4- net hyl benzam de;
N-(3-am nopropyl)-N [(1 R - 1 -(1-benzyl-4-phenyl -
H i m dazol - 2-yl) - 2-

A L B

-yl]-2/g TEeRYL grme ﬁﬁbé‘iqtﬁlﬁlﬁecorrprl sing a
t her apeiid) A lnino-8 ﬂ%ﬁ L(R)-MPi0RhZy4-@ ﬁeﬂm‘a&wphéhfyl)-lﬁ-imidazol-
I acCeptabl e carrfer.
2-y1I- 2[ Og]?ﬂ%%}?%}egéonpo | tg(?é(geﬁglo ycI ai mp23 further
conpr iNH{(R)- & 1 {Beagyl-b(PS5-diflivrd-pbergl)- Hfemidadzol-2-yhe2,2-dimethyl-
propyl}aaamhexy-Ne@}bme}tﬂa;{om@aﬂjneﬂm) aaeannmposi tion of

clai m E@)gp it Q:é qogo %)gg-gﬁ{}-?%fn Srjlr-{;rédiﬂuoro-phenyl)-lH-
1m1daze{5§g/] “PIORYY scsiami eopot ecan, gencitabi ne,

| mati Dit -3 %ﬁﬁ&mﬂﬁ@&bu L @OIOHLBGYz }-4J(299c9ﬂ196rb11>heny1) 1H-
1m1dazSIaﬁ Sdifleth§l- é{%ﬁ)g%'cﬁrb 99& a)iﬁ‘éth 1RGG}I tax

|tab|ne hospha ca dlkaI0|ds
ant hr a{éB}rﬂf[h&,nzyh 4-@3<,Efthﬂuora-|phenylhiﬂumd@ol 2{?®PE,2]dim6thyl-
propyl Arcanbulnidacid tertrlmetyl estera di sorder nediated, at least in

R n SR TgC ey R AR 1R SRy Bfora et

meth lg t a t her apeuti cally effective anount of a
Conpow 1-¥EAAGHREAZ Y- imidazol-2-y1)-2-

methy BBy HER ﬁ{l&ﬁ ﬁggﬁd doq The e midazol-2-41>

sor r I'S cec}ular proliferative

dﬂl@mml@d@@s?emle Feilts tlmcdfod of claim 27, wherein
the cellular proliferative disease is cancer. [0064]
29. THEO38it H3d oA pbarmiace@®al edmepasitiontdomperigingerthergpeutically
sel ected fromthe group consisting of |lung and

effectivi am@iig 6 a popdbRidesf duimelsirid Pplemecsiticsdl aeepable carrier.
rectum thyroid; stomach; liver and intrahepatic bile

duct; [bosh)eysn dl“l{eed'(‘yﬁ{ o@iﬁbﬂ o8 clatth DB Fidthe? |c§ﬁi1?ﬁ§1ng at least one
uterlne cor pus; Ut er ine cervix; ovary; mul

addltloH%leiggﬁﬁorﬁl%%rnous F@ﬁ}%&e nyel ogenous | eukem a;

em a; |ynphocytic | eukem a;

rgfi,ﬁ goﬁa%ﬂ 2{@ f ?qusmﬁgﬁlf ﬁl%% ?5 W. %}‘ﬁlﬁlﬁg 5&1 tlonal agent for the

mel anoma;. and vill ous colon adenona.
treatment of cancer is selected from the group consisting of irinotecan, topotecan, gemcitabine,

imatinib, trastuzumab, 5-fluorouracil, leucovorin, carboplatin, cisplatin, docetaxel, paclitaxel,
tezacitabine, cyclophosphamide, vinca alkaloids, anthracyclines, rituximab, and trastuzumab.

[0061] 26. A method of treating a disorder mediated, at least in part, by KSP
in a mammalian patient comprising administering to a mammalian patient in need of such

treatment a therapeutically effective amount of a composition of claim 23.

50



[0065] 30. The nethod of claim29 further conprising
admnistering to the nmamualian patient one additional
wa@e®wao266 the treatnent of cancer. [0066] 31.PdNES2005/022062
met hod of claim 30, wherein the additional agent for
the treatnent of cancer is selected fromthe group
consi sting of irinotecan, topotecan, gentitabine,
imatini b, trastuzumab, 5-fluorouracil, |eucovorin,
carbopl atin, cisplatin, docetaxel, paclitaxel,
tezaci i n cye] ophgspham de,, vi pca. al kgl oi ds
ot nr AR 75 he BoRlio? Caira 26 wheRinhe BisOidsB g ooyl
A nmethod for inhibiting KSP kinesin in a mamal i an
prolifergtive disease. wher ei n sai d net hod conpri ses admi ni stering
to the patient an effective KSP-inhibiting amunt of
a confoe6s] 8. cl Fhemethofl @f 68ajm 23, whisreinche té¢lbular proliferative disease
conmposition of claim?23 in the manufacture of a
is canceedi canent for the treatnent of cancer. 51 WO
2006/ 002236 PCT/ US2005/ 022062 Al ternate Enbodi nents
[ 0069] amaq@l t ' ' is '
[g%(fllt] D@l TRENALR.CORIA DS the {/iﬁ ttl}]egéé?gv.frllﬁblé&ed from the

di rect 0 compounds represente oW ng

formula; ..RS 7 RR2 R6 N<NR3 RR4A VIl wherein:. -
sroup i of iR g4 DroReie oG BeeiBlonghciass feion e el tyroies
aryl, Cl.to C6 alkyl, t] 1 tituted with )
stomachg/léyeé)@yd g}tgqhgpagi?: q:;l)g( diugt(;) : ogg%%/eppfﬁjﬁ?‘?iﬁ;léng}a%ﬁblwdéer; uterine
consisting of hydrogen, Cl to C6 alkyl, and aryl; R3
corpusj weriné gervighevasy rmultipls mydlemaessophagus;tagutegnyrlpgenous leukemia;
consisting of alkyl, substituted alkyl, aryl,
chronidwelyelogaduslleukeaiig pRphodytic laikeméy ehyeidil Ydukemid; bedinwialadavity and
may be optionally substituted with 1 to 4

phmﬁﬂ%ﬂ S8 Hrt&Bh&GHoRthddpRIM 1y MBh&h2URel &4, Shil RAIRE c6lbn
to alkyl, Cl to Co6 stbstituted alkyl, Cl1 to Cb
adenon?al.koxy' Cl to C6 substituted al koxy, am no,

Stibstituted amino, heterocyclic, substituted
[0065] 30. The method of claim 29 further comprising administering to the

mammalian patient one additional agent for the treatment of cancer.

[0066] 31. The method of claim 30, wherein the additional agent for the
treatment of cancer is selected from the group consisting of irinotecan, topotecan, gemcitabine,
imatinib, trastuzumab, 5-fluorouracil, leucovorin, carboplatin, cisplatin, docetaxel, paclitaxel,
tezacitabine, cyclophosphamide, vinca alkaloids, anthracyclines, rituximab, and trastuzumab.

[0067] 32. A method for inhibiting KSP kinesin in a mammalian patient,
wherein said method comprises administering to the patient an effective KSP-inhibiting amount
of a compound of claim 1.

[0068] 33. Use of the composition of claim 23 in the manufacture of a

medicament for the treatment of cancer.
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het erocyclic, heterocyclyl oxy, substituted
het erocycl yl oxy, acyl, carboxyl, carboxyl ester, oxo
w@ ecvspp23svhen A is optionally substituted aryl POF/US2005/022062
optionally substituted heteroaryl), halo, hydroxy,
and nitro and X is selected fromthe group consisting
of -C(O-, -C(S)-, -S(O-, -S(0)2-, and -S(O 2-NR
where R is hydrogen or Cl1 to C6 alkyl; RlL and R3,
together with the carbon atomattached to Rl and the

nitrogen atom attac to farma heterocyclic or
substituted heter pc)l}.jeergat&]?ﬁ'}}?&%q%% sel ected from
E 2|ek3 {[@(ﬂ@] gjgzéfgftérgg@ %ﬁwa}éﬁ%‘kﬁgg il%%ng}tri]gnalgydlifected to compounds
-{alkylene p- ni t rogen-cont ai ni ng heterocyclic,

represenfeg byt fodloping forwg8h- cont ai ni ng substit ut ed

het erocyclic, -[al kyl ene]p-nitrogen-containing aryl,
-[ al kyl ene] p-ni trogen- cont ai rfng substituted aryl,

-[ al kyl ene] p ni trogen-cent ai ning hetgroaryl,
-[al kyl ene] p-nitrogen- co {Ng s Tbsti t ut ed
het eroaryl and -[al kyl ene] p- N REIiN p is an

integer fromO to 1, 52 006/ 002R36
PCT/ US2005/ 022062 al kykeéne is a Cl NG %6 strai ght
chai ned al kyl ene optionally nono- g@r disubstituted
with one of the foregoing substituents selected from
the group consisting of am W8, substituted anino,
S,Zl}dr OXYy, al kyl , substituted al kyl, carboxyl, carboxyl
%P oxo and hal o; Ra and R' are i ndependent |y
Felieamambabylpioylansing aartivxgh eaibokylrgtepfaryly @i ag€palk§ll optionally
. C6 alkyl, Cl to C6 substituted alkyl, -S(O -alkyl,
substituteg wjthdiygeaxyonhald; al kyl , - S(O) 2- al kyl ,
(s 2 it LKV ot i€, [ .
FEHERARGH Rbh' i BB cliisting U HRER, (5 to (R UNSH, o
IRetie L KaA yWhersinhs {5 delected from dreqmoyp consisting af &1, sebstituted alkyl,

substituted cycl oagl kyl .or e IS drogen, e.i .
aryl, heigarBeicatsety 250 caepakTh B Bl vEikaRp: b TeaLy Fubfiaged with 1to
4 substth Eéi&t%f LU (FOPRLH LhidstRl e 'to C\é\'ﬁﬁt"yﬁ'd{@tb s Substituted alkyl, C;

selected fromthe group consisting of -S(0qg- where q
to Cs alkexps@ torCqsnbstitated atBoxy cangigosukstitaied amipn, heiezgdyglic, substituted

supstituted, with _hydr hal or _a 1.N9; y
heterofg1E el RGP i oo, AR AR cafyfster, oxo
(excepSWhRSHL Atig bﬁ%naﬁy ¥hbstifgéEa9bsydptionatbsiubstifued Heedrearoy hdlo, hydroxy,

het er ocyclic, substituted heterocyclic, cl oal kyl _and

and nitgn sk X dsisedestes from Ahagmoup gonsisting 0§rc@}h@:(§ke-%9)ﬂ75(@z-, and

ect f. jjsting of aryl and
'S(O)zm’e‘&%egg%l?B%m%g&%é)‘g@y(fc6 a%’ het eroaryl “nmay be
®tdnd | togethabmith thi @eboni dtom-attRettoRé ard BR ritsogen atom attached to
defined herein and mis an. integer fromO to 3, and

R’ form pectoronyelicpr supstiytedrapteracyklicieyBn or C1 to C6 al kyl ;
i . : ot
T (RS SR 5.
-alkylehe-hgroal ke[ alkylehe],mitraged-coptiimng heterocpdmy nptenlnetatitrpgen-
contair%?&@%eglt };Se\%elég%égng,g—&%lgilegé]p-t%hoodgreﬁ%éﬂ{aprﬁlg\ge grfyl, —[alkylene],-nitrogen-

containing substituted aryl, —[alkylene],-nitrogen-containing heteroaryl, —[alkylene],-nitrogen-

containing substituted heteroaryl and -[alkylene]p-NR"Rb wherein p is an integer from 0 to 1,
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[0070] Specific conpounds within the scope of this
invention are exenplified in Tables 1, 2, and 3 in
wo b@ems2as i nent al section. Met hods and Conposi PCDNS200$/022062

the I nvention [0071] Also provided is a conposition
conprising a conmpound of formulae I- VIl (including

m xtures thereof) and a pharmaceutically acceptable

exci pient or carrier. [0072] In another aspect, the
present invention provides nethods of treating a

kTR, B kAl SR s RRL 58y e o
fore goﬁgﬁﬁm QP28 2rorR (IRSABEp LeHsehb OP alirdy blﬂﬁﬁﬁﬂ@i 4888, hydroxy,

treatln? a mamal i an patlent in need_ of sych

alkyl, substittrted aikyl.carhoxiyb m@oaﬂreswr,sxxe rand gatop RE pred Ba@neéﬁdepandenﬂy

e R Y L FEH s Ol EERPO Mo i,
-S(0)- %léyrlm Lg% -suBstRQED RIS, )vaandgl 08 {®p-sabitinead alky1, hagaieydlic,

i DESCRIPTI(]\I - | NVENTI ON A Definitjons and
substitaige h@tﬁmm:l@aml oyl grbstiteberyh hetesoary h@lbﬁ%%@rheteroaryl cycloalkyl

and su%%ﬁgt hgﬁozh?}ggx; 5(\?1%{1?{(5 i Sl%{cﬂg%gesﬂb dste r}éd?(;)gfj a]tkh%{ gf‘ﬁﬁ'sﬁtuted alkoxy;

trerigkélettod fonsthd ghapeonsisting afiL-Ahewhereindss seletted from the group
descri bi ng Eartl cul ar enbodi nents onl %gand
ot

consisting fr§Ea)ar whete s is opper W gad 61 tq fealky %r?@twvﬂ{}ewbﬁt&ﬂted with
hydrmggr haﬂH St agﬁlaﬂﬁﬁ@ C!mfl tlxatl ?e?ec?éfﬁjoﬁ%ée %@uﬁ QGhndi dﬁlngb? aryl, substituted

SI rigu Yor e
aryl, hetamht;di,subktuuteﬂ hetefcmrydnheiemny@ms suHsHtudndrhemwcyclle,aaybLoalkyl and

b tates, otherwise. In this specification and in the
su SmE'ﬁe CHAoRY A o | ow, reference will be made to a

rHH@Qﬁ%ltHér R T i¥hd1&died £6@lthe BRuf %Bhsﬁﬁﬁllgtd? aPﬁ\é.ﬁd h&@roaryl

foll ow ng neani ngs: used her el

whereinaiy rasd heteraamg vad yelet ommaﬂbamnwneqo\m R )dnvh(Pr@%ia ig3sl defined

herein g{lcg#&% gﬂﬁ%’}l g A o ?,ttggﬂqg? gtﬂ?glo gf %@Eﬁ%ﬁl? ?}ycrl'rg)ggn or C; to Cg alkyl,;

RERBREIeEEE ﬁoﬁlythl l’gﬂﬂ@&oﬁﬁ@tﬁh%aéf OEb Tkl alkydt Oyto,CoullnoR ¥, to Cs
i so- propyl, 1?1/ t - but n-pentyl and the |1 ke.
alkyny, o@fs]Cmnélstanw 41%@aflhadwy, refers to an al kyl

%ﬂﬁmﬁe{r@ tléaﬁy%%e Pz{byiah? Lsterd J aV| ﬁ§u#g§gdft ut ed

efers group romil to 3,
and prefera ubstlt e eIe.tedfromthe
group consi stkiluri’ 9‘%?”?0 QPR Tﬁﬁfz Ve 'I?gxy, acyl ,
gfnylngﬁgg?(’)] ﬁgﬁc%%/ an ng.i @ngﬁb? gc%tggg;f ang%ion are exemplified in

Tables 1, 2, and 3 in the experimental section.

Methods and Compositions of the Invention

[0071] Also provided is a composition comprising a compound of formulae I-
VII (including mixtures thereof) and a pharmaceutically acceptable excipient or carrier.
[0072] In another aspect, the present invention provides methods of treating a

mammalian patient suffering from a disorder mediated, at least in part, by KSP. Thus, the
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WD 2006/ 002236 PCT/ US2005/ 022062 substituted aryl oxy,
cyano, hal ogen, hydroxyl, nitro, carboxyl, carboxyl
w@sioes223€ycl oal kyl , substituted cycl oal kyl, PCT/US2005/022062

spirocycl oal kyl , heteroaryl, substituted heteroaryl,

het erocyclic, substituted heterocyclic, -S02-alkyl,

-S02_substituted al kyl wherein said substituents are

defined herein. [0078] "Al kylene" refers to dival ent

saturated aliphatic hydrocarbyl groups preferabl y

avi n fro a mor e preferably. toS

presentg oA O SRR reBtT 6 B et & e L g reatment

This termis exenplified by groups such as nethyl ene
compngmga@m)mstgmmg/toeth@ patientpipherpeptic ymffgﬁgweeggount of a compound of

(- CH2CH2CH2-), iso-propylene (-CH2CH(CH3)-) and the
formulad K¥II (fa0Bhg tndttirex yereodf eitter tlone heingromipnatipinkyith @her anticancer

whi ch includes, by way of exanple, methoxy, ethoxy,
agents.N- Pr OPOXY, i SO- propoxy, n-butoxy, t-butoxy,

sec- but oxy, n-pentoxy and the |ike. [0080]

"Substituted al koxy" refers to the group "substituted

alkyl-O" . DIFDAMED DESCRIBTION QB INNENF

HCO-, alkyl-C(O-, substituted alkyl-C(O) -

aIkenyI-C(O)-, subgt 5 -

al kynyl - C( O) subét ﬁeﬁ‘g‘g’ “E‘gme@‘@

cyclo
aryl - g&)@i] %mfus é&f’afbg'v C yfreﬂrég%q Illgf%hﬁéélil g%%t;?d-to n%v)v substituted
substit ut ed het eroaryl -C(O) -, heterocyclic-C(O-, and
imidazglgifompey het er ocycl i C- C(O) wherei n al kyl ,
substituted al kyl, al kenyl, substituted al keny I
al kynyIP074dy i is fo e aadersiope that theytermyapiogy | us%dl}}f'é?lflt‘ﬁ‘)é the purpose
cycloal kyl, aryl, substituted aryl, heteroaryl,
of descsibirat partiddat enfioddimenty byly hed &t yusendeddn dmit the stangtod ghe present
het erocyclic are as defined herein. [0082]

inventioATT#AEEE bk notedlthdt @s isedHegein badih thecRihiRfhedingdacfaahs R," "and"
I's independently selected fromthe group consisting of

n | ih, In thi
oSG s NS ooy by, i i

aryl , substituted.aryl, | & Ut

specifigiisi g 13 i W@é&ﬂ%@ﬂ@%ﬁé Gendt Si17300 ot il of s which
substi t ut ed et oar , heterocyclic, substituted

shall bp defineddy dere %Wé' éneagglgﬁ Ris joined to form
together with the nltrogen atom a heterocyclic aor
subst i [007dd Amusashsesiel alkyl'| prsdeanenqyalgnigaturated aliphatic
substituted al kyl, al kenyl, substituted al kenyl,

hydrocattsy gidups havihg fiiohuit &b edrkqmaﬁoms ayd hwat kxelferalsly Hspi3taatkon atoms.
cycl oal kyl, aryl, substituted aryl, heteroaryl,

This te?ﬁiti§ E)kéxﬁﬁlﬁiéd*’tﬁl ﬁbﬁiﬁfsﬁbh amwlgp QA lr!:;[) 8531, mt;ﬁbpylpﬁ-bdtyl, t-butyl,

heterocyclic are as defined herein 0083] "Acyl oxy"

) the groups alkyl-C(O O, substituted
npent{c'\ﬁ?% ﬁ“c%% al kenyl C(O)O substi t ut ed

g: ts 2&:00%]8; 'gné term ls‘}llné(ar aﬁéy@ refers & uatx)lsglk}gl I’gl-ﬂ) that is not branched.

[0077] "Substituted alkyl" refers to an alkyl group having from 1 to 3, and
preferably 1 to 2, substituents selected from the group consisting of alkoxy, substituted alkoxy,

acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl, aryl, substituted aryl, aryloxy,
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aryl-C(O O, substituted aryl-C(O O,

cycl oal kyl -C(O O, substituted cycl oal kyl -C(O O,
whedoenaxsy| - C(O) O, substituted heteroaryl - C( QrCF/US2005/022062

het erocyclic-C(O O, and substituted

het erocyclic-C(O O wherein al kyl, substituted al kyl,

al kenyl, substituted al kenyl, al kynyl, substituted

al kynyl , cycl oal kyl, substituted cycl oal kyl, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,

het er ocyclic substjtuted heterocyclic
substituiec ATHlONY +RBOH ?qg@eehb] droxgl,mrg, car arlgpyh ¢ zs;kﬂsteé% ¢¥sloalkyl,
refers to the groups -C(O O al kyl substituted )
substitute Qcoabityk,yspirocyci@lkyl sheteragyl, sué;(t'm)t@l beteroarstlyhaserocyclic,
al kenyl, -C(O O alkynyl, -C(O O substituted al kynyl,
substitutéd @t@oaycyilc, -SRI D —ﬂﬂh&tlbstiﬂﬁtedi alkylWherein said substituents are defined
-C(O O cycloal kyl, -C(O O substituted cycl oal kyl,
herein.- C(O O heteroaryl, -C(O O substituted heteroaryl,
-C(O O heterocyclic, and -C(O O substituted

e W&%’Eﬁ%’fﬁge e
prefera@gg‘é?%{lg[ﬁcg%? 3 Fﬂé’trég’@ i tl?tlgta Qg‘%/ﬂfcq 0k Qf}/lﬁgllhgkﬁidﬂé? §,1|ther straight-

het erocyclic and substltuted heterocyclic are
chainedjestiranshiethe Thisiernss engmplifiet tyogeyps asjsmludﬁcr@z(z‘éﬁz), ethylene
[00851 "Al kenyl" refers to al kenyl groups having from

(-CH,CH;t pnfpramyl rer(-CHgOH, i), fsoefrepylbhe/ (-2 H, GH{CHgr band the ks
and having at least 1 and preferably from1l to 2 sites

of al keumg] "AMSAEY FEbisQb theStt6hp HIRHAG-"alttcle R ks, byasky of
by vinyl, "allyl but - 3-en elﬁ':g*yili]p aﬁ% the |ike. [00861

cxarpl BB} W5 TR, Dbl AR S5 RS- pentony
dthe ij?st ituents, selected fromthe group consisting of
an oxy, substitut ed al koxy, acyl, acyl am' no, acyl oxy,
am no, substituted anj no, noa yI ar
subst (04808 d "Srhtitutad gikexy regmq ?afqy@ é’tﬂgﬂ“&%?ﬂ alkyiy
hal ogen, hydroxyl, nitro, carboxyl, carbox esters,
Cycl SR8 Aeblirhfetttodhi Il KHO - sl Gty sibtiuted
substituted heteroaryl, heterocyclic, and substituted
alkyl- d@@%—?ﬁl&éﬂ;ﬂl@(@)vgﬁstlbstitﬁ’ted p)lkeﬂyls((:(a)h atk}mylfC(@)ir swbytituted alkynyl-C(O)-
stitution is not attached to a vinyl (unsaturated)

cycloalﬁ?l" e@)- %Bgﬁtu{eQQ§gl$alkﬂ &Y aryI-€f@)- Ssubtitatedumilc@)qups

aV| ng from 6 carbon ‘atons and preferably 2'to 3
I
hetero g@uﬁg{l} ﬂe?{gﬁo\éhggt (%)ta . h@%ﬁ&rcggﬂll(g Q?OF Ogng?gf%?ﬂlﬁﬁtefdr om

hmmb; e Y i WL i

substituents, selected fromthe group consisting
substitufpd alkynyl, @@Mkytlwé@ntmeﬁ@xgloalgzy pryL.ubstiied arylal@wrea@yl
am no, substituted am no, am noacyl, aryl,
substiuﬁtanbhdstéxbatyé,dleairydzyclia agd sub,stiumddmterowoéd amaysl defiped beraino,
hal ogen, hydroxyl, nitro, carboxyl, carboxyl
[0082] "Aminoacyl" refers to the group -C(O)NRR where each R is

independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl, substituted
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esters, cycloal kyl, substituted cycl oal kyl
heteroaryl, substituted heteroaryl, heterocyclic, and
W@ wsi2686 ed heterocyclic with the provi so thaPCHEOG2005/022062

hydr oxyl substitution is not attached to an

acetylenic carbon atom [00891 "Am no" refers to the
group -NH2. [00901 "Cyano" refers to the group -CN

57 WD 2006/ 002236 PCT/ US2005/ 022062 [0091]

"Substituted am no" refers to the group -NR R' where

evelo iy, BB SRR BRSO E A B R o e

al kenyl , substituted al kenyl, al kynyl, substituted
each R jojrad t to formy fogethghwith the @gomryqtom@}@t@gq:)[@yp or substituted

substltuted cycl oal kyl, heteroaryl, substituted
heterodyeliering mshereim elkgl, su‘];sdhitmi alkyib slkenyls sdbstitetedraticopyl, ialkynyl,

- S02-al kyl, -S02-substituted al kyl, and where Wand R’
substltﬁtEa@ alk@hﬁle cloARA! sidktitotdditytloelksi, tafﬂ%ﬁstﬁﬁtéﬁ@rﬁlbﬁét@b@ryl

forma heterocyclic or subst ituted heterocyclic

o RGO B AT s s
glmkglo a[ﬁ,{)%p ﬁcgio netegnrgstgzthe:grgﬁéﬁ q‘ilwl%(?ﬁﬁ@e B%f’fﬂegtag(gl C(0)O-,

am no_grau t imes r ferre toh ein a
alkeny L UPIYT SRS E-EIBI0  APE-G o oS etad Almy1-C(0)O-

amno, it is neantthat either R or R"lshdr
ary1-CE@0-ssubstitutetl arsMe®) Peforcionliy OGN0 dsehsbbred exckeblliHO)O-

it is neant that neither R or R' is hydrogen. [0092]

heteroaré\li QYO-NaubstiiteR Ietdroary RE(Q)Yy heterobiRUCW @) and substituted
O substituted alkyl, -NRC(O) cycl oal kyl,

heterocwgb%éﬂeﬂ; ﬁgylcéﬁblsﬂl%'téQYah al\}%ﬁ(yp)sﬁbé?ﬁﬁ‘ﬁéﬂ alkenyl, alkynyl,

substituted al kenyl, -NRC(O) al’kyny

substitutllé E&k%mép c{lb%lﬁle%bgél@&yéym&%ﬁﬁglgg%%mfed aryl, heteroaryl,
Lt e SN RN e N

hydr ogen or aIkyI and wherein al kyl, substituted
al kyl , [0884len§@xyasyl ot i‘carbesy] gstrisgiers ta|the grpnps -C(0)O-alkyl,
substltuted al kynyl, cycl oal kyl substltuted

substitated FOEDIOrhlkyh F@Z(Q)Qsalkenyl; (60 ssupstituthe nlkengy yT(0)O-alkynyl,
substituted heteroaryl, heterocyclic and substituted

-C(O)D8hbyHRENE hik gnl -ec(‘sns;od%ll2 f@({ﬁ)gbeﬁﬁbﬂtutf{d%ﬁﬁlccp)btdwloalkyl

refers to t e group Aryl " refers

-C(O)(? %u@s}%@&’%ﬁh@ﬂfcy @@'l&t&@aﬁ‘gp C@f(be)q:sﬂ ﬁizﬁl?ecﬂ{eterf)&?m 6

car atohs ing a 8I'ng I ng g., phényl)

OGP ST R o G AR,

densed rin 0 e ar ic (e.,d.,, 2-
alkenyl substltuted alkenyl, alkyr}/yl subst1t¥te2 }kynyl cyc gﬁf(yl, sébstit%ted cycloalkyl, aryl,

substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are

as defined herein.
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benzoxazol i none, 2H 1, 4- benzoxazi n-3(4H)-one-7-yl, and

the like) provided that the point of attachnent is at
wa@eooaioaraé i ¢ carbon atom Preferred aryls i ncl BdBUS2005/022062

phenyl and naphthyl. [0095] "Substituted aryl"” refers

to aryl groups which are substituted with from1l to 3

substituents, and preferably 1 to 2 substituents,

selected fromthe group consisting of hydroxy, acyl,

acyl am no, acyl oxy, alkyl, substituted al kyl, al koxy,

substi d \al,K0X Y ' I ms and

al ky n)lf){’gsjub?llk?nﬁl erg?ég%ﬁ)%%ﬁn’yl g}r%gﬁ%al,lé‘}si%%ﬂoﬁl fﬁm’d&arbon atoms an

stitute

am no, amnj noacyl, l., substityted. afyl ryil
preferablyi o] 4 eirken APYIS 3R hating BRI | wd pRpldtyd o Ates gf alkeny!
thiol, alkylthio, substituted alkylthio, arylthio,.
unsatusitibst Such graups are exenoplifiestbst wnyly plyli ‘a}t-%%étyit%‘fiéﬁe like.
heteroaryl thio, cycloalkylthio, substituted
cycl og0bgé]t hiSubstitated mikeyyl"irefits to alkeuylsgroups heying from 1 to 3
het erocyclicthio, cycloalkyl, substituted cycl oal kyl,

substithéHt® an@ btr&ablyat BrobytuertslReletblet fivth fhetgesupasonkisting of alkoxy,
eterocyclic, ™ substituted heterocyclic,

Eh SHQRLY ! A6 S QO ¥mino, aminoacyl, aryl,
substitpited 2 8%&1:%‘33?%%1%?%%%}%%3% (Egterlocyclyi oxY, amno

.sul fonyl (NH2-S02-),. and substitut ] 1
substitpisd gy, Sl oo i ePLoT T Rie o ARRRS Hi g bony, cabory

i ncl udes, by way of exanple, gheno,x , Faght h? " andl. d
esters, chieloalkile sustioned cycinaliotl; hetarearyh sypstired helergprylygterocyclic, an

substituted aryl-0O groups. B0098] "Carboxyl" refers )
substituted-he@abtyotic sdthtthe progise dat ahy 09I Pxylepbstiation s mot attaghed to a vinyl

to cyclic alkyl groups of from3 to 10 carbon atons
(msatﬁ@iédﬂ‘%ﬁb@gﬂoﬁl.or mul tiple cyclic rings including, by

way of exanple, adamantyl, cyclopropyl, cyclobutyl,

06 DN LS R0G s B Bl Ferbltehavhiy Bl 2 to 6 carbon atoms and
n H | | k | n f . ]
prefer%bj§ ggﬁ g%%%’r%@ aﬁ%% ?{gﬁg‘%&@&& gea %:1):/ Fﬂc&rﬁ%e?&vﬁ?f ﬁ{)gpg‘gl?’% gl%s%@ alkynyl

union (the union formed by a single atomwhich is the
unsatuggflop. common menber of the rings) as exenplified by

the follow ng structure: ¢ cy H H2 [0101% . 3

" Subst [Q088Ed "Syhstivredalkynyl 'bredars ta Pkynyd gEqups havipe &ogy j to

having from1l to 5 substituents selected fromthe
substifileftdparcioprefesdblng tw? sbiskifientsssebectdd: fvore dhegreyp consigsing of alkoxy,

(=0, thioxo (=S), alkoxy, substituted al koxy, acyl,
substiffted ARGRL acﬁ?é@y%lﬁno,éh@}r!bﬁy, &nihs] dubstitettd aming aminoacyl, aryl,

am noacyl, Taryl, substituted aryl, aryl oxy,

substiﬁlge?ﬁ%% #{ﬁ%g? %%lé(sy Fﬁedeéi%//f?ﬂ ; cyaib qgtfd'%(en{ﬂﬂ&&éﬂ,' nitrd) dafsdxyl, carboxyl

sters, “cycloalkyl,” substituted
s SR eSS e PABOR S B SRR st

substituted heterocyclic with the proviso that any hydroxyl substitution is not attached to an

acetylenic carbon atom.
[0089] “Amino” refers to the group —-NH,.

[0090] “Cyano” refers to the group —~CN.
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[0102] "Hal 0" or "hal ogen" refers to fluoro, chloro,
brono and iodo and preferably is fluoro or chloro.
wWQ 0e8Y223¢tydr oxy" refers to the group -CH [ 01P&1/US2005/022062
"Heteroaryl"™ refers to an aromatic group of from1l to
10 carbon atonms and 1 to 4 heteroatons selected from
the group consisting of oxygen, nitrogen and sul fur
within the ring. Such heteroaryl groups can have a
single ring (e.g., pyridinyl or furyl) or multiple
conde n@@dllr | AGlbsfifitdd aminGoRIdrg Lok g%upb—qii'ﬁﬁ”gkl%@é/k) and R" are

wherei h the condensed rings may or nay not e

indepeggi?ngﬁt %fec%?&‘go ] ﬁl%?ﬁ%l?é Qc%rﬁlrsggg ﬁf gﬁ&g@(&%&%\g‘p g{?lﬂsgm@& al‘(yl? alkenyl,
substchieg s A h SENERH ABm e SHOHEGH g ooy, substinaed

heteroaryl gropu are optionally oxidized to_ provide

cycloatiyl, hetesoauyb gubititited hetevparyl|hetengdycliesubgitutes hetgnycyelitp 3¥02-alkyl,
PCT/ US2005/ 022062 sul fonyl noieties. Preferred

-SO,-sbstituted aikys, and evheckeR tandi Rif ary joingaly togethel withrthehiglogen bound thereto
t hi ophenyl, and furanyl. [0105] "Substituted

to forr? 8 heteRRy¥lic of &ibStitarelheh@dStRAEMup PrAHBS thhAR' AMER" are both not
substitiuted with from1l to 3 substituents sel ected

Y BER SRSB4 BB, S S |l o
e S83 s SRR 5 R AR g i

substituted heteroaryl groups corrPr ising at | east one . .
sometimesrefgaad tq hejeintas diallindamino; dWean fpleatng g amepoyppiEpted amino, it is
non-nitrogen hetero ring atons such as sulfur, oxygen
meantdimd etther R'ick ®" i§ Bdidgen e et oath.y Mhen' refesrineg to a diswbisétuted amino, it is
group -0-heteroaryl and "substituted heteroaryl oxy"

meant @t @BShdr R ' OAR "G4 Bptogdd: substi t ut ed heteroaryl wherein
heteroaryl and substituted heteroaryl are as defined

her ei ngmbg?%}xfg}yl!fﬁh%“ QO¥16 "Eheo%roﬁ [Nk OQYYalKyE, “NRIC(O)substituted

"het erocycl oal r "heterocyc refers to a

VI refers "o -
iy, NRE G Bl ASREO R R o b SRe Ry ARt o anc
Nre@eutiel sk R ek PRy Aoy N

consi sting of nitrogen, sulfur or oxygen within the
-NRC(Q)ngpstitgeckinyl, -NRC(Qshsierearily -NRE(@)rubstiwied beterasrd. t he

rings can be cycl oal kyl, aryl or heteroaryl provided
-NRC(OMatterdcheliqy ahd tNRC(@)stibstinured heteocy¢licoulgdre Rhie hydrogen or alkyl and

het erocyclic ring. In one enbodi nent, the nitrogen

where A subStitutddraligyf Ok snlyl, Slibdtiigted an@ﬁﬁﬁéélﬁnhﬁps_lmgmu&d@n@nyl,

optiohally oxidi'zed to provide for t oxi de,

cycloaislwl,f siuﬂéltktuteﬁlé%lgglﬂd, gﬂjl,%tubﬁﬁuted aryl, heteroaryl, substituted heteroaryl,

heterocyclic and substituted heterocyclic are as defined herein.
[0093] “Nitro” refers to the group —NO,.
[0094] "Aryl" or "Ar" refers to a monovalent aromatic carbocyclic group of

from 6 to 14 carbon atoms having a single ring (e.g., phenyl) or multiple condensed rings (e.g.,
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61 WO 2006/ 002236 PCT/ US2005/ 022062 [0109]
"Substituted heterocyclic" or "substituted

whedoenaxyel oal kyl " or "substituted heterocycl yPCT/UE1065/622062
to heterocyclyl groups that are substituted with from
1 to 3 of the same substituents as defined for
substituted cycloal kyl. [0110] Exanpl es of
het erocycl yl s and heteroaryls include, but are not
limted to, azetidine, pyrrole, imdazole, pyrazole,

naphti) ok 8hthesl) WiicBZbAdns®Yihd¥ Ay &b m?’ hétdRZr&WRatic (e.g., 2-

i'ndolizine, isoindole, 1ndole, dihydroindole,
benzoié%lgﬁéﬁllleg gg@ﬂgﬁ{éﬁgqxg;pgg@ﬁggﬁmﬁag@w_lgﬁfﬁég Wovided that the point of

ui noxal i ne ui nazol j ne, cjnnqline, pteridine,
attachihept) 5 aroallp geyon atom, Hsterief s inelhids bl gad naphthyl.
phenant hrol i ne, isothiazole, phenazine, isoxazole, .
phenox HWORE “Pekstibited ary] rrefers teiasd Asounsi wihich are substituted with from 1
i m dazol i ne, piperidine, piperazine, indoline,
to 3 sybistituantis randepreferably3] - 2 mibstitugnits odebsotpdi frovh itheegroup consisting of
4,5, 6, 7-t et rahydr obenzo[ b] t hi ophene, thiazole,
hydroxy)iad7lohdydiriiio, AW BRNARSL, skRARMPIIKN ARELY)Substituted alkoxy, alkenyl,

nmor phol i nyl, thionorpholinyl (also referred to as

I L ————

Jike. [0111] "Niftr n-cont ai.ni ng het erocyclic" and .
substiole gl A by sl R BEY; il HEPRY s eliancy B, ki,
.to heterocyclic¢c groups and substituted heterocyclic .
Substﬂgﬁf‘é@@l%wwlﬁxlwubiﬁtu% atyithio, Betaroarydihic spbstigutad Beteroarylthio,

optionally conprising other non-nitrogen hetero ring
cycloaditydiinio, sulstituted cynldakylthighetpercyalicthiohsubistitated Hedra@jclicthio,

"Thiol" refers to the group -SH [0113] "Al kylthio" or
cycloalltyj subktitate 'cycleblkyks hblo, hive, Buteropryl, Subdtitied hetedobéll, heterocyclic,

"Substituted al kylthio" or "substituted thioal koxy"

bstitufdd®eferb&cliblen Xy ' | i
SUBSHE Aryl t ﬁi %,'F llrg’efegrs lé’x?hséﬁg?g{ﬁgw %?%@Ib%%m}ﬁtee[}'%%?xyi’ gubstltuted

e R |
o o P B SRS At lad ey g evampl

group -S-heteroaryl, where heteroaryl is as defined
phenoxy, agphthexy) e8¢ thedilisst i t ut ed heteroaryl thio" refers to

the group -S-substituted heteroaryl, where
subst i [0d9Ed thtbstimtadydrylosy'tefarntocsubktituted aryl-O- groups.

[0098] “Carboxyl” refers to -COOH or salts thereof.
[0099] "Cycloalkyl" refers to cyclic alkyl groups of from 3 to 10 carbon atoms
having single or multiple cyclic rings including, by way of example, adamantyl, cyclopropyl,

cyclobutyl, cyclopentyl, cyclooctyl and the like.
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[0119] "Heterocyclicthio" refers to the group
-S-heterocyclic and "substituted heterocyclicthio”

WO 2606/0682280 t he group -S-substituted heterocycl PCT/USTIOS/@22062
heterocyclic and substituted heterocyclic are as
defi ned above. [0120] "Heterocyclyloxy" refers to the
group heterocyclyl-O and "substituted
het er ocycl yl oxy refers to the group substituted
het erocycl yl -O where heterocyclyl and substituted

het er qo100]y | “Spir6ctodliefl? Reeks a0 Oydic dréiipd om 3 to 10 carbon atoms
"Cycl oal kylthio" refers to the group -S-cycl oal kyl and

having _assc_ﬁ}glﬁ)gfk? ?ﬁw&ﬁé‘?gﬁg%ﬂ n (meaﬁééﬂéfogxgxgﬁl Eg laEﬁ%legﬁtngR;I;ich is the only
[ 1
commetfihblr e e sifdey of Syetolish e SToMAT wfBRYS; | an””

i nhi bition concentration tested in at | east one

of the assays outlined in le 20-27. [0123] As

used herein, the term "phar ically acceptable

salts" refers to the XICC;%LId or alkaline earth

metal salts of the conpou Mels of2formulae 1-VI1. These

salts can be prepared in situ during the final

i sol at{0n01] arf§upstititbd cpdloaikyld tefezao aeppiosikgisgrofp, having from 1 to 5

formulae |- VII, or by separately reacting the base or
substit@fitshefddrRatiim alevgrbﬁp @orﬁi&hh@ Bf SIkQr, S@tifutdy alkﬂ%ﬂé{%@) thioxo (=S),
acid or base, respectively. Repfesentative 3al

T R AL T R ——
w3 P TR EF Lo st s

canphor sul f onat e, di gl uconat e, cl opent anepro i onat e,
esters, giycda l@{lsqﬂbptg}r@d cgglﬁgl?ggls hetegnasyl esu st teartil g‘r@rocychc and
erophosphat e, heni -sul fate, heptanoate, hexanoate,
substitlfteci;‘hﬂtaloeyclichydr ochl ori de, hydrobronide, hydroiodide,
2- hydr oxyet hanesul fonate, |actate, nal eate,
et haner2)] f dhald orMhalogénaeRrs t8-fhap, Bhidks besib badRIde and
oxal ate, panpate, pectinate, persul f at e,

preferaglygpﬁﬁ&log{r%pﬁ@t e, picrate, pivalate, propionate,
stccinate, sulfate, tartrate, thiocyanate,

p-t ol Ul » ec t Al so, the basic
nit rogen i E—lﬁ;ﬁﬁcl}xﬁrg?%?rgﬁggm c%g&g OH guat erni zed with

such al k | i des, such as
pr Opyﬁl&ﬁg d gé@ﬁ’ar%]h Irﬁfg’FS&% an ARAHCREQUP %ﬁﬁgmdotp &B§arb0n atoms

di al kyl sulfates |ike dinmethyl, diethyl, dibutyl, and
and 1 tift giproatamns selested fromghe graup aonwstingof okygsn, a@roa@tgnd sulfur within
lauryl, myristyl and stearyl chlorides, brom des and
the ring. d8licH dastercmryll degbps danhaves singleaingdnzy Ipyﬁdiﬁybhteﬁueylho‘ﬂ multiple
brom des, and others. Water or oil-soluble or
conden§l=.l sKE. §| endoBizRAGUEH Ben2btBicnhB MfRyeiR Bedlon8shised Bhgéthay or may not
Exanpl es of aci ds t hat may be enployed to form

be aronpc{ﬁ% ?H&ﬂtﬁlﬁl lﬁéter@eﬁ&%%@aggd Gt ﬁl %ggft H’ Qt'fhcﬁﬂehﬁa through an atom
I ncl'ude such i norganic -aci ds as rochl oric aci
of the a?olfngtférhe%erggrwgroup In one embodiment, the nitrogen and/or the sulfur ring atom(s)

of the heteroaryl gropu are optionally oxidized to provide for the N-oxide (N—O) sulfinyl, or
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phosphoric acid and such organic acids as oxalic acid,
mal ei ¢ aci d, nethanesul fonic acid, succinic acid and
W@ Ra0ei0e223€i d. Basic addition salts can be prepe€EUS1005/022062
situ during the final isolation and purification of
the conpounds of forrmulae I-VII, or separately by
reacting carboxylic acid noieties with a suitable
base such as the hydroxi de, carbonate or bicarbonate
of a pharmaceutically acceptable netal cation or with

sulforf TRy, Bt AR oA TR i B RN, Rlaplyhiop B, and
furan gre not limted to, cations based on the alkali and
%l kal i ne earth metal s, such as sodium [ithium
pot assi um_ cal ci um na%nes um _alum numsalts and the
li ke, &S10R%| |"Substippdhgtereprydjumsfeas tedigjerasmrbaiouns thahare substituted
am ne cations, 64 WO 2006/ 002236 PCT/ US2005/ 022062
with fromg [1 del B sybstivesntsssiectadrfrane thet semergroun offsubstituents defined for substituted
tetranet hyl ammoni um tetraet hyl ammoni um et hyl am ne,
aryl. di met hyl am ne, trinmethylamne, triethylam ne,
ethylam ne, and the like. Oher representative

2ol o) OO G LT B g gt
h d
hetero?.b’}’a%%rgg& Heecgrggh/z:gg{%ﬁ cﬂl%u%t%té‘ﬁu?ﬁd egi%e#gﬁ a?lp%énm;lsmg at least one

acce table ester” refers . to esters which hydrolyze in
nitroggh G5 S0P FHERRPRAIY GEPHSHAE OBFRAA-RIREST BEIATHEIg: GRS Such as

body to | eave the parent conpound or a salt thereof.
sulfurgeiyigepped tstlike. gr oups i ncl ude, for exanple, those

derived from pharmaceutically acceptable aliphatic

car box{010¢] a¢Heteroapgloky"aefeas foythagioap GOGhet@bziﬁ?hﬂld‘J",substltuted

cycl oal kanoi ¢ and al kanedi oi ¢ acids, in which each

heteroﬁb‘i&ly" QEferd t TRY grolip LOsMbaARYRD haSRAKA |v0vhef@§ het@ﬂarﬁ%@ substltuted
than "6 carbon afons. Representativé exanpl es of

hetero?@flta}ecdéld%ﬁngé%lé%ﬁl include, but are not Ilimted to,

acet ates, propi onates butyrates acryl ates

and et nates.. |01 The..t,e har J ca .
accept Eﬁ&gf S'ieif’é‘y°1§ U r?%’rclé? %F’éf%cy{’r@aﬁﬁ' t ert%rocyclyl
prodrugs of the conmpounds of the present invention
refers \Wh? sqturgted OIWﬁWtqi%O%]W@lgﬁ singlg xirg ofrailidplp condensed rings,
ment, suitable for use in contact with the tissues
lnCIUGJm ﬂ%smbbrid@d and epie ringsystenss, frmint htout0 canbhneatoms and frgm 1 to 4 hetero
irritation, allergic response, and the |ike,

atoms Geleteed Sionethe gréuptoasistigaeaiiabied, hafelor bkydeakvitlah ki, ring wherein,
and effective for their intended use, as well as the

in ﬁlse%M‘lﬂ §steftld] bne SrANHR th¥iesCoaR B2 glbﬁkypgxp'gt}?h&%a&tl‘ Bfided that

€ invention. The term pro rug rst

[ nst oy med | ivo .t
the poﬁ*%F%%{*ﬂﬁle e%ﬁ??g?ﬁ&ﬁln%%s%ﬁcg?ﬁ% 55 b, B gjtrosen andlor
exanpl e dr ol n bl ood Ad C on
sulfur <G BA0R HEWEocHga G ahpuecing omonaly ar Bedp araidigtor shs N-oxide,
Novel Delivery Systenms, Vol. 14 of the A C S
sulfinydysubfosyimeisties.es, and in Edward B. Roche, ed.,
Bi oreversi bl e Carri ers in Drug Design, Anerican
Phar maceuti cal Association and Perganon Press, 1987,
both of which are incorporated herein by reference.

61



65 WD 2006/ 002236 PCT/ US2005/ 022062 [0127] As used
herein "anticancer agents" or "agent for the treatnent
wobtooeam2aes " refers to agents that include, by MelUS$005/022062

exanpl e only, agents that induce apoptosis;

pol ynucl eotides (e.g., ribozynes); polypeptides (e.qg.,
enzynes); drugs; biological mnetics; alkal oids;

al kyl ati ng agents; antitunor antibiotics;

anti met abol i tes; hornones; platinum conpounds;

nonocl mﬁb a‘gdbgﬁtgl e%%lefé?& gat §< g’bstu@utgﬁ' B%tgx%ﬁgapalkyl” or

dr ugs, i ns onucl |

“substlé{lat g ;%Qt%%epgg e&ﬁs ( e%?%@&ig{f)fu%é andB#&Per | e@kkt;r(ém’l to 3 of

owt h factors agents that induce tunor cell
the Sa@? F‘f‘@?@ﬁf"ﬁséﬁ dgfinedgfogsubstifutadcygloaledi noi ¢ acid, etc.):
gene therapy reagents; antisense therapy reagents and
nucl eoi0il#@ls ; Examples ofdwtéroesslyls ad hiteroarylwificlude, but are not limited to,
angi ogenesi s, and the like. Nunerous other agents are

azetiding)| gyroild, ﬁlhfdakdile CFW&ZO[I@Wyﬂﬂm@ NSr@ding pytimidife, tpyeidadihe, indolizine,
[0128] It is un stood that in all substitut ed gr oups

isoindS&fh88E, &lﬂ?d&@md@fé' Wd&Zote lpﬂhﬁ%‘éﬁ:??cﬁiglnﬂtéglstgﬁﬁlh 1nohne

substit ue wth furthé Fves
ted.ar havi n sub tltute r
phthalzézﬁ%eg Fr)xa%lﬁﬂgﬁ (%IH 5 qu Jéo iu\‘ﬁ,‘ dignazali e ne, Giang 1r§: Btg{lg{nﬁ éelaabazole
tituted ar are nat i.nten
carbolmsfﬂ?eﬁem e o gxenp%rlﬁmg{ﬁ eea%%@zolﬁh@wmwm

nunber of such substituents is three. That is to say
phenoxagine, phanethidzing émidogelidinge imidazolines pipsridiva.qriperhzing indoliae,
l[imtation that, for exanple, substituted aryl groups
phthaliide,| 1,28 I4eldtrhlwdra'sd:qmiﬂd1inb,e4j5 LA Metrblsydpstienizofbttliophene, thiazole,
aryl)-substituted aryl. [0129] Simlarly, it is
thlazolltkﬁﬁ@ rtﬁib?@&et Btizo [} HRENS nt@phdlink, IESREholAY (al3h 9EERE to as
i ncl ude i nperm ssi bi é substifution patterns (e.g.,

S

thlamdi‘@%%%bgr H ot BiholoRad, binday  ERBRARE BraHIAREER and the
lik Such i nperm ssible substitution patterns are well
e known to the skilled artisan. 66 WD 2006/ 002236
PCT/ US2005/ 022062 [0130] Conpounds of this inventio
may exiflbll ‘Nisogen-sontininghetsyocpiche @%fmtfwnpﬁoaﬁaérﬁa& substituted
of one or nore asynmetric or chiral centers in the
heteroeystipdrafiers to i¢teropyaisegroupsiand enbstituted beteronypdlint greupstoomprising at

various stereoi soners and m xtures thereof. Certain of

least oh&\Bitrog NN Bden @fd dptienillyeshprisin SR Hohenitrogen hetero ring atoms
asynmetrically substituted carbon atoms. Such

Sucha@&ﬁmn‘gl beRhhd/thaiRgt i tuted carbon atoms can result in

he conpounds of the invention conprising mxtures of

ster e.ol't"i?feﬁri%ﬁ‘%," ?efg d 'th%%r@ﬁp agymet rically

subst on a om or single stereoi soner. As a
resul t X} ur xt,ures of di astereoners,
si ng d0113] ¢ mﬂu h %ﬁloaﬁ[(]oxy LJre:(te ers to the group -S- ?ky.

[0114] "Substituted alkylthio" or “substituted thioalkoxy” refers to the group -S-

substituted alkyl.

[0115] “Arylthio” refers to the group —S-aryl, where aryl is defined above.
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as well as single diastereoners of the conpounds of

the invention are included in the present invention.
wab@eten2ses "S' and "R' configuration, as used PET/E52905/022062

are as defined by the 1UPAC 1974 "RECOMVENDATI ONS FOR

SECTI ON E, FUNDAMENTAL STEREOCHEM STRY, " Pure App!.

Chem 45:13-30, 1976. Desired enantionmers can be

obtai ned by chiral synthesis from comercially

avai l abl e chiral starting materials by methods well

known fig1§]neQbstitufid IO Cref @ tHhE %%er‘ B Ey O vhere

the enantioners by separating the désired enantione

. Shn Q t echni ques. [0131] Conpounds of this

summ?%ééﬁ{lilsg%%%g%eo exhi bit geometrical isonerism

Geonetrical isonmers |nglude the cis and trans fqrns of

C orrpodi%gﬂof “Iiﬁgrop\:y\], ng’irgﬁgrsﬁa\;hq]%roug r—g rogyyl, where heteroaryl is as

al kenyl enyl noieties. The present invention conprises
defined #goviendi vi dual geometrical isonmers and stereoi somers

and m xtures thereof. B. Conpound Preparation [0132]

The co@pi8ind<Subktitutddshetenvaplthiot refers td thegrenarSeulfstioned

readily available starting materials using the

heteroir?l, s iSRRIt B IOd defid dboog.edures. Unl ess
otherwise indicated, the starting materials are

w1 HREY BB I B 55 TplBesRit and bsubstiuted

appreci,ated that wherg typical,or preferred . proces
heterogyGHEIq SRRy fo,\6° EroRB AP e eFPAliss Where Hetsrocsf gnd
_ratios of reactants, solvents, pressures) are given,
substityfed heteprcyelit are@s defingdabevean al so be used unl ess
ot herw se stated. Optinmumreaction conditions may vary
wi t h t[¢2{ar fHetedoayclyloayt mirs toothe gsmipdetarocyedd;O-amd “substituted
such conditions can be determ ned by one skilled in
heteroéZ& 1646yt relfdts toothkighstip subétitiied AblefutylyDOR iicBShetérddytdy] and
dditionally, as will be apparent to those skilled in

substithf3g h@fe?ocy@l?fgé(&% l4eRAdd atRyOL ecting groups may be

necessary prevent certain functional groups from

oroupSt B  PEGHITRICERR £ Br sl SO RARIGLER Bsitured
exeloafihiodurtass 1 i aroBnan-sgPsEd ardodRrl Whes e IoH s substituted

art. For exanple, nunerous protecting groups are
cycloalkyt anciag defingd abovey Greene and P. G M Wits,

Protecting Groups in Organic Synthesis, Second

Edi ti d0122) | 'Siplojgioal attivity" 4O0@kkd hareih refdre teeacmbibitbort exhcentration

therein. [0134] Furthernore, the conpounds of this

when teSWEH dt WhshiBe GFARS AsalysUvlindd ifPx8mpRIN(-2). centers.
Accordingly, if desired, such conpounds can be

pr epar[gg% I AS ﬁ%eﬂt}i%gei&%@%a;‘gpéﬁ{asgdtﬁﬁﬁ? gécegisabfe salt§&refers to the

indivi_ enant oners or er eoners,
nontox% aid ot glgg?r{e_e%?thln?quldsalts of the compounds of formulae I-VII. These salts can

=

be prepared in situ during the final isolation and purification of the compounds of formulae I-
VII, or by separately reacting the base or acid functions with a suitable organic or inorganic acid

or base, respectively. Representative salts include, but are not limited to, the following: acetate,
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m xtures. Al such stereoi soners (and enriched
m xtures) are included within the scope of this
WO novef0032661, unl ess ot herwi se indicated. Pure PCT/US2005/022062
stereoi sonmers (or enriched m xtures) may be prepared
usi ng, for exanple, optically active starting
materials or stereoselective reagents well- known in
the art. Alternatively, racem c m xtures of such
conmpounds can be separated using, for exanple, chiral

i BBy SIATH RO N Sl SRS HRSE, S camporac,

may,-be better understood by the  foll ow synt het i
camph@afotate, Rl eanpigeeylonsRienerinioRpts, by s slhaCopd onate,

conpounds of the 68 WD 2006/ 002236 PCT/ US2005/ 022062
glucohepignasts, ghycergphesphats; heminjuliate, hentanpates hexapgate iiarte,

used in the foll ow ng exanples are comrercially
hydrochlpaide dtyldeotaomideaydreiodidechriiyddxfethanevdfatats lastatéy maleate,

Si gma- Al drich Conpany, Inc. (MIwaukee, W, USA).
metharleul EmbteAnichbtinatel Rz ndpth-aleApsuliotsic Naldns payohteSgdctiagte persulfate,

Schenme 1 below. Scheme 1 OO PGNH i\ 110H OPGNH

; 0 Fopic
ot P, S L, il

prtouchlffopsh sffndpitody 1= 58 e Hsger-pSMaigi gt g vg

; her oi
quatern?éeed \%%h (sjuec Ia%ggts ase glily{]halides, such as methyl, ethyl, propyl, and butyl chloride,

- -~

bromides, and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl, and diamyl sulfates, long
chain halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides, aralkyl
halides like benzyl and phenethyl bromides, and others. Water or oil-soluble or dispersible
products are thereby obtained.

[0124] Examples of acids that may be employed to form pharmaceutically
acceptable acid addition salts include such inorganic acids as hydrochloric acid, sulfuric acid and
phosphoric acid and such organic acids as oxalic acid, maleic acid, methanesulfonic acid,
succinic acid and citric acid. Basic addition salts can be prepared in situ during the final
isolation and purification of the compounds of formulae I-VII, or separately by reacting
carboxylic acid moieties with a suitable base such as the hydroxide, carbonate or bicarbonate of a
pharmaceutically acceptable metal cation or with ammonia, or an organic primary, secondary or
tertiary amine. Pharmaceutically acceptable salts include, but are not limited to, cations based on
the alkali and alkaline earth metals, such as sodium, lithium, potassium, calcium, magnesium,

aluminum salts and the like, as well as ammonium, quaternary ammonium, and amine cations,
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-CH2-R4' is R4, where R4 is as defined herein. PG
refers to a protecting group, such as BOC. PG refers
WO 0008/0p226¢ ect i ng group, such as phthalimde. PCT/EF®05022062

to a halide, such as bronb. 69 WO 2006/ 002236

PCT/ US2005/ 022062 [0137] Specifically, in Schenme 1,

an appropriately protected (PG amno acid 1000, is

di ssolved in a suitable anobunt of an inert sol vent,

such as nethanol or ethanol. It should be noted am no

includffg! gut]&)@ﬁn‘ht%dttcy Bk ufn, (OFIRS G 1 &hinon it lﬁﬁm@ﬁﬁlm
a, a-di substituted am no aci ds PGNH-C(Rl)(

nm

g S B RN LA, APt Ot

to formthe carboxylate salt (not U
represeRipfiieAed amies ety rthe%ma(twwé a%ﬁqad)dttgpa ity nplude

about 15 m nutes to about 2 hours, excess solvent is
diethylagrins; sthylengdiaming gthenolpmingss dicthandlamine pirierdzing andlthe like.

then re-dissolved in a suitable solvent, such as DV,

and t h125) eas asedherdin, ltht cerrh ‘Phainvarkatidatly atcdpleble ester” refers to

appropriate a-halo ketone 1001, for exanple

esters Whi¥hHYRAAPLORNAHUAE ifdheldd thESk thht Hré&ddoWn fnq,ﬁ@hmnan body to leave the
tenperature until the reaction is substantially

parent%8H§$5&ﬁcfor 4 %ﬁ%ﬁl&egp XifaB letsi!ep gm[uﬁ hlg Lﬂgsfo? %X&Qeﬂ?’i tggﬁﬁ derived

ec overe 1 'ona Yy conv
from g ytsel acesrpfe il Fol O%Hfak'  Sarigiiy alkanoic,alkenoie
Alternatlvel (3-ketoester 1002 can be used directly

cycloaﬂk@npﬁ@nd@%@ngdlw agjds Haovhighuedchialiegn ion alkeryl mejely fdvanageously has
[0139] Next, to a stirred solution of (3-ketoester

not mdré @ni hcaabanatombl Beprageamtative lexamples oSperticudar dstdrsimachide, but are not
xyl enes, and the |ike is added an excess of ammoni um

limited&f fotirRites] d6etatad| proplonames, babghtes, %cfy@até@ﬁidt etBfdsuccinates.
equi val ents and preferably about 5 equivalents. In one

enmbodi Fﬁg ]vm ‘Y‘ha%ﬂﬁ Lrﬁ{a%eﬁ a{?y gfc ePHRDraMde® Beused herein refers to

resul t xture i 8 1eate ate tenperat ures
ro bhout about . 160 unt the r '
those @8%&%5%31@&8’80%% TrEP e PR O hich B i oot sound
tenperature. The resul ti arylim dazol e
medlcaloe@m@l& FHIRD P G P L e %&&%HW@O&M@@&T igpver animals
conventional methods such as precipitation,
withoytiundyetoxisify, ienitation, allengic respapse.qndithelikep sompgnsymate with a
2006/ 002236 PCT/ US2005/ 022062 chr omat ography and t he
reasonhbls dendfitlrisk natio, uad yifeaivg fomtheia inbmeled A0S asmelles thisewlitterionic
the next step wthout purification and/or isolation.

forms, [WHe#®poskitie, 3F el d&rﬂb@ﬁﬂ&ﬁofkﬂ@ﬁwbﬁhdﬂ" erhe't8E ¢ SrddMigt Refe to

appropriate aryl
compounds that are rapidly transformed in vivo to yield the parent compound of the above

formula, for example by hydrolysis in blood. A discussion is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in
Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical

Association and Pergamon Press, 1987, both of which are incorporated herein by reference.
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het eroaryl -substituted al kyl halide, such as benzyl
brom de. Typically, this can be acconplished by
W@ 20061002286 t he arylim dazol e 1003 wi th an excesBCD1S2005/022062
pot assi um car bonate and DMF and then adding at |east
an equi nol ar amount of the aryl or
het eroaryl -substituted al kyl halide. [0141] Conpounds
of the invention when R5 is L-Al and L is -S(Oq-, nay
be synthesized using a suitable sulfonyl chloride.

Descr i py12gPs Adfus¥@héreiS afilildne@ydochdh Of ides: f¥Rh .
f ound, H¥ orpexar}gl e, in US Pat egr?t 6, 48%,%300, whi gmelznst of cancer

ot 5 SACALRSE MU S I b8 el s
R TR G L T N R—

precipitation, filtration, evaporation,
alkaloydsy alkglating agents: antitymerantdjetigshgntimetalbdlites; hwmones; platinum
Al ternatively, am ne 1004 can be used directly in the
compnmds; momElavat fiitodizps codjugaed withantéaker dragh toxins, and/or
[0143] Ami ne 1004 is reacted under conventi onal
radionEldes] biRgadil Feapore moddmsh [d. © hte¥eiohs ahd ARk HIORC §; 0 doptive
provide for substituted am ne 1006 which is then
. .e A
immuAGERAEY St REmARBBAE MR Hickd el G TRRE LEREY el
. evaporation, crystallization, chronmatography and the
aitferGRASH & Aflimap e aaif e B tens afauesilsn dufiome thetevy
used directly in the next step without purification
reagents apdpucleotidgs; itgRor Yageings; indibidars ofprgioganesie anddlee like. Numerous
then reacted under conventional am dation conditions
other agients aze well atithin theeundew of ong ofskil] sctheart gr oups, such
as PG, remaining on the resulting am de product,

1008, [aa8peItrie nndestody thadimvdindubsiitated bR dsfindttaiole, polymers
product can be 71 WO 2006/ 002236 PCT/ US2005/ 022062

arrived SORVEIREhARBs e WaH f¥hGAOBEREIRNR! th&RLMLTe. 8YU StbsBifuted aryl

precipitation, filtration, evaporation,
i MR 8 501 S RS Ml 153 R Bt

dify the aho .pr.eparation to nt hesi ze qt her
group i eL e far iRC1GaR Resein. ah Speliaes B @gmam mumber of such
.Formul ati ons £.0146] Wen enpl oyed as pharmaceutical s,
substitugnts isdhirsu dat isto sayethat asple gF thejahgerddfimitions ds eangtiringd by a
adm nistered in the form of pharnmaceuti cal
limitatimmtbats FariesmnpleT s titutedamdqrotpsanes limdted e—adstitatedtaeylggubstituted
by a variety of routes including oral, parenteral,

aryl)-subansdéaryl , topical, rectal, and intranasal. These
conpounds are effective, for exanple, as both

i nj ect@igbe  SnshffAlt 1§1§£&%&?+cfd @lethe W@tcﬁgm%ﬁis beHO% intended to

are prepared In a mann we nown |

. ceutical .art and copprise.a east .on tive

oo IRCRAGHHL S PO RO R0 SR B roups o
)PE]ar rrac?lﬂi cal, conpositions which contain,, L. L.

hydroxyl group alpha to ethenylic or acetylenic unsaturation). Such impermissible substitution

patterns are well known to the skilled artisan.
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as the active ingredient, one or nore of the conpounds

of the subject invention above associated wth
w@baesmeeat i cal |y acceptable carriers. | n nmaki PQI/UR®05/022062

conpositions of this invention, the active ingredient

is usually mxed with an excipient, diluted by an

exci pient or enclosed within such a carrier which can

be in the formof a capsule, sachet, paper or other

contai ner. The excipient enployed is typically an

exci pifgpigrs UCBIﬁ J)lﬁu{% or t}ﬂéjmv@ﬁtﬁ)tnrrﬁﬁ}} SthibiPstBiBRBmerism by virtue of

subj ects or manmal s. \When t'he exci pient serves
ve et oflb+éJS%Dr%ésgﬁz%ngcsor%hfr%ée%fer?ﬁlz:?gcra 38 hund Thb B

for ctive ingredient. Thus, the S|t|ons an
inventiga CPW’E"H@“@&%%"%‘? éfﬂreé’l‘%omeﬁ W‘%‘m’%‘iﬁﬂ @’Fn‘g’ 1 Gf%‘ﬁég i
sachets, cachets, elixirs, suspensions, enulsions,
compoyds afithninvertjon gesmprise pesunetricaldy subsétured erbanratems. Sudhd
medi un), ointrments 72 WD 2006/ 002236 PCT/ US2005/ 022062
asymmetridally sulsgitutéd carbomatping canipestikd il iéocbsnpeendshif tid invéregion
active conpound, soft and hard gelatin capsules,

compriSRRAKXtUrey bestereSik@hérs 8t 4 PArf6d1alLAs9 N tHEdINNBbstRAEd carbon atom or a
steril e packaged powders. [0148] In preparing a

single I;t@xremél) gf ORs a'résu &%}ﬁlc%‘iﬁﬁ&a ﬁlPes'Hfldtas{eF&m?e% 'sifple enantiomer,

probrlate
or t conblnln with the, ot .edi ent
as well gl @aﬁs@aﬁﬁrﬁ %Wg’ewﬁapf {pe tnealio e oglpded n th fresent
ordinarily is Iled to a particle size of |ess

inventippo The tggms|"B" ?IPFE% ceanfiguigtinpasvged herglab%mﬁ@rsﬂqu;}ay the TUPAC
wat er soluble, the particle size is normally adjusted

1974 "RRCOMMENDATIONS PORSECHEON ESKneD avEN TAIL| STERBOCHBMISTRY," Pure Appl.
distribution in the fornulation, e.g., about 40 nesh.

Chem. 43114930, 3078, Pysirad caantitfmes barelhy ebtgined By ehival symbesisifom
| act ose, dextrose, sucrose, sorbitol, mannito

commétially Q@ﬁlab%ﬁ?ﬁﬁﬂtﬁ n{’a%rfélé%? ﬁ’@ﬂr%ﬁ?%ﬁ kn8WA| 'ufi‘ﬁfeea?t or may be

tragacanth, gelatin,” calciumsilicate,
obtaméHeﬁ‘}Ergﬁ%%t;tﬁé‘J (%f {he e Wélii’lg?sst)%” se?%]si?ﬁ)(é fhe g@éﬁ%{dﬁénﬁﬁt?&ﬁer by using known
cellul ose. The fornul ati ons can addltlonally i ncl ude:
techniqugsy j cat i ng agents such as talc, nmgnesium stearate,
and mineral oil; wetting agents; enulsifying and
susper@13Y agempeunds of tiwinyentipnagenalso exlibit geomeiripallisomerism,
and propyl hydroxy-benzoat es; sweetening agents; and-
Geomefttieal ixoiregs mghide she cThmd:tmxsd’elirmd afftompbuhdseofi the srventoom having
can be fornul ated so as to provide quick, sustained

alkenyPér Rdn3¥s1 HRicids.eTRS pre&idit affehtiéh édraprads @Hetindil 1detl geometrical
adm ni stration to the patient by enploying procedures

isomer§ Qﬁd\ﬁelleﬂ%s[)ﬁl%ﬁsaéntd.ml&p%%erzgf quantity of active
onen i's e conpound according to the
subject i nvention, in the pharnmaceutical conposition
and unit dosage f®& m t UengmundBreparationi ed or
adj usted w dely dependi ng upon the particul ar
appl i a132]n, Theonguedcyf this ihventipa cin beip@pared fipatweddily available
and the desired concentration.

starting materials using the following general methods and procedures. Unless otherwise

indicated, the starting materials are commercially available and well known in the art. It will be
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73 WD 2006/ 002236 PCT/ US2005/ 022062 [0151] The
conpositions are preferably fornulated in a unit
waoelowage28e©r m each dosage contai ni ng from abouPCL/US2H05/022062
about 500 ng, usually about 5 to about 100 ng,
occasionally about 10 to about 30 ng, of the active
ingredient. The term"unit dosage forns" refers to
physically discrete units suitable as unitary dosages
for human subjects and ot her mammal s, each unit

appreci%fépttﬁa}t RyHRgE t%gR:raFglgﬁr@fef?e@ BFbcskAtntition® (i AGEARN ABhSdrhtates, times,

cal cul'ated t0 produce the desired therapeutic effect,
N a i ati . o,
mole s AP RAE R Ryl ol LGB AN BERY Ehtions can also be used
i nvention abqve is enployed.at no nore t about .20
unless PGS PRledoRPOmSFn FHBIG O ARIoRE TS AP BHp Q6 LRI Teactants or
more preferably no nore than about 15 weight percent,
solventised, but mechisenditions pan bedeterminasdcianeskillod ip fheart by routine
carrier(s). [0152] The active conpound is effective
optimizitien peocedwtes.dosage range and is generally
adm nistered in a pharmaceutically or therapeutically

ef f ectjpys3z) ar@&ﬂlﬁondll? ¥4 Will ReappaRdefosheRtkil kg Viey art, conventional
that the amount of the conpound actually adninistered

TR MR S e
o AR R B ST 5 vt s

_actual conpound adm ni stered, the age, weight, d .
conditipag;fos peateciingtand deprafosting Rartigular Bigetiona) graugy ate; W%}ﬁgﬂown in the art.
the patient's synptons, and the I[ike. [0153] In
For exarhple apsngrogs pretecfing groupsate dgscribed dofbW. iGregnecad &e 5. My Wuts,
mamal s, the conpounds or pharnmaceutical conpositions
ProtectikleGRRips M Obgahie SdiiliedissSesoad Baitiom) WikypNewr Yarke1991, and references
route, such as orally, topically, transdermally,
cited tR4hOr parenterally at a dosage to obtain and
mal ntain a concentration, that is, an anmount, or

o SO R SRR L5 BBy o ne o mor
e S b B o B AR S e s

dosage of active conponent (i.e., an effective dosage)

stereoiggrngrs,iee. iaf indiwidpalegantismmers podiastereomets, apsAterepigomefpensiched
preferably about 1.0 to about 50 ng/ kg of body

mixtureei b shclesterepifdmdit (Fuk enpichghmixigres)dre thobwied vgittin thesscope of this
such as tablets, the principal active ingredient is

inventi®h X@flesdiokterais MalibEREE Uhiré steredisdinekok efirfched hilk fureP hriagt be
prefornul ati on conposition containing a honogeneous

prepar%ﬂe?(sgﬂ}g, ff\%tgéﬁaglpfét,) ﬁg@%ﬁﬁg ag ivd ﬁﬁl’ciﬂg Saftiald VRELRIctiVRAgents well-

r ormul atl on conpositions as

ho epepys, Lt .is nmeant .that the.active ingredi ' .
known R 5eATE e EPRHISP B PR L S o iated using, for
the conposition may be r adf' 'y subdi vided )
example, chiral column chromatography, chiral resolving agents, and the like.

[0135] Compounds in the present invention may be better understood by the

following synthetic Scheme that illustrate methods for the synthesis of compounds of the
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into equally effective unit dosage fornms such as
tablets, pills and capsules. This solid
wW@e@b002286 ati on is then subdivided into unit dPCHYE2005/022062

forms of the type described above containing from

for exanple, 0.1 to about 500 ng of the active

i ngredi ent of the present invention. [01551 The

tablets or pills of the present invention may be

coated or otherw se conpounded to provide a dosage
inventibR! UhRh$ Oheivise indRaREVRAE réi3enused il ROARWARE &:ihpldsire

exanple, the tablet or pill" can conprise an 1nner

comm gé’l?l‘ipg%aﬁﬂslﬁgﬂfl g}rfla&ge%qug&ﬂggd £ORRNERS suc%hhhag S{i%l?iﬁ-tﬁﬁaricllh(éﬁompany,

an envel ope over ner.

WO €O can be separated by an enteric |ayer
Inc. (mﬁengﬁﬁigé)o resist disintegration in the stomach

and permt the inner conponent to pass intact into

t he dUBHSIurmoylimidazele qomnoyads may be Frukasized by aichemg 1 below:

materials can be used for such enteric layers or

coatings, such materials %c:il(ﬂ 4 i ng a nunber of

pol ynmeric acids and m xt 2% pol ymeric acids with

such materials as shellac, cetyl alcohol, and

cellul ose Cacetate. [01561 The liquid fadns in which

t he paoNie rrgom-h—m'rs—cg—t—h'e—preﬁ@mh paventioff my

be incor 1raP d for mstration orally @r By

i ni@gti orR'i ncl ude aqdeedsarsol utions, Blitabl9

fl red syrups, aquegygqor Oil suspensig&&, and

flavored emul sions with 175 WO 2006/ 00223

PCT/ US2005/ 022062 edi ble oils such as corn oil,

cottonseed oil, sesane oil, coconut oil, or peanut
oil, as well as elixirs and,simlar pharnmaceutica
&\for inhalation or

and, suspensions in
ugBus of organic

vehi clygs. J0157] Conposition
insf/t' n include sglutio
p eu SﬁQ%:y acceptable/

sol vents, "Or T xtures thgr powder §. The

Y
liquid or solid corrpositlonsN nt ai NHSUTR4ad' e
phar mat®8t i cal | y acceptabl e 1§§%ipients as descri bed
supra. Preferably the conpositions are adi®®? stered by
the oral or nasal respiratory route for |ocal or
system c effect. Conpositions in preferably
pharmaceutically acceptable solvents may be nebulized
by use At inert gases. Nebulized s@Pfutions may be
inhaled )directly fromthe nebulizi@g devi ce or the
nebul i zithg devi ce may _be attached +N a Race mask tent,
or iq;é} —t{ent positiye pressurefbp hi ng machi ne.
Sol &t ol MR HIOR Oty powderr” cOhpositdgpgs my be
adm ni sfjpes ed, preferabl7y orally or [y, from
devi ces which delived%%he formulationaAn an
appropriate manner. [0158] The foll ow formul ati on
exanples illustrate representative pﬂgﬁhaceutica
conpositions of the present invention. Formulation

R}, Ar,Eégzaapdl A dre as defined herein.

-CH,-R* is R*, where R*is as defined herein.

PG refers to a protecting group, such as BOC.

PG’ refers to a protecting group, such as phthalimide.

X refers to a halide, such as bromo.
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[0159] Hard gel atin capsules containing the follow ng
ingredients are prepared: Quantity |[|ngredient

w@¢ eapboaq23al €) Active Ingredient 30.0 Starch 3P&I/0S2005/022062
Magnesi um stearate 5.0 [0160] The above ingredients
are mxed and filled into hard gelatin capsules in
340 ng quantities. 76 WO 2006/ 002236 PCT/ US2005/ 022062
Forrmul ati on Exanple 2 [0161] A tablet formula is
prepared using the ingredients below Quantity
Ingredient (ng/tablet) Active Ingredient 25.0

Cel | ul 9??78 R b eal iR Sth 5?%[%81'0%9[3.{63} prtectd (P %mmo acid

di oxi Stearic aC| | THe corrponen

1000, @éfsa lv% %Sai%latﬁgl %%gyglﬂ_ﬁ aa(n.l %{? F&lg% %u%gl F h%g‘??lgf:& Oethanol It should

powder inhaler formulation is prepared cont ai ni ng the
be HOtGIdcﬂIml@W?ﬁé 1000 igyypisal s commeiciaiyevellahde agare gpo-gisupstiuted amino
Ingredient 5 Lactose 95 [0164] The active ingredient
acids (PE-NIHG® YREFCONE)| qutthatds adidbdtabeutrd stoichienietricaiewht of @
a dry powder inhaling appliance. 77 WO 2006/ 002236

monov%ﬂ 448 0RCR 428G Am Eﬁbﬂhﬁt@&@ﬁ@(ﬁ% R the E41b6%late salt (not shown).
| ets, each containing 3 active ingredient,

Upon sﬁbﬁaﬁ a Q%ﬁ%ﬂ@ﬁ of the reaction, typically about 15 minutes to about 2 hours, excess

solvent is removed under reduced pressure. The remaining salt is then re-dissolved in a suitable

solvent, such as DMF, and then treated with 1 to 4 equivalents of the appropriate a-halo ketone

1001, for example 2-bromoacetophenone and then stirred at room temperature until the reaction

is substantially complete.

[0138] The resulting B-ketoester 1002 can be recovered and optionally purified
by conventional methods, such as precipitation, filtration, evaporation, crystallization and the
like. Alternatively, B-ketoester 1002 can be used directly in the next step without purification or
isolation.

[0139] Next, to a stirred solution of B-ketoester 1002 in a suitable inert solvent,
such as toluene, xylenes, and the like is added an excess of ammonium acetate, typically from
about 2 to about 20 equivalents and preferably about 5 equivalents. In one embodiment, a Dean-
Stark trap is added and the resulting mixture is heated at elevated temperatures of from about 120
to about 160°C until the reaction is complete. Once complete, the mixture is allowed to cool to
room temperature. The resulting arylimidazole 1003 is then recovered and optionally purified by

conventional methods such as precipitation, filtration, evaporation, crystallization,
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follows Quantity Ingredient (ng/tablet) Active
Ingredient 30.0 ng Starch 45.0 ng Mcrocrystalline
w@edobdn3e 35.0 ng Pol yvi nyl pyrrolidone 4.0 npCT/aS20080022062
solution in sterile water) Sodi um carboxynethyl starch
4.5 ng Magnesium stearate 0.5 ng Talc 1.0 ng Total
120 ng [0166] The active ingredient, starch and
cellul ose are passed through a No. 20 nmesh U S. sieve
and m xed thoroughl y. The sol ution of
chrome[?@%%%l?}’;éﬂd\z%ié i agg&t% ﬁ\?elg' aggggieﬁa%@g Egﬁ.’, gfa% B¢ luEé!ﬂh tl.le next step
The anul es so produced are dried at 50C to
mthougagfg%goggg ’dls?kfgﬂlgh a 16 mesh U.S. sieve. The
sodi um . car boxynmet h star gnesi tearate,, and
talc, [BrA; o%yafylﬂﬁy etlﬂﬁ%ﬁéﬂgfhreﬁﬁeg% th, g approprigfe aryl or
sieve, are then added to the granules which, after
heteroany xsubstitutedelkyd inplidss sech asrbenzyl Romvide. Fupichin ‘thig cgt b¢ accomplished
tabl ets each wei ghing 120 ng. Fornul ati on Exanple 5
by stirfit}l$é idatods 1008aeith e at@snofmtabSiurmcabormmeciidd®mit and then
are made as follows: Quantity Ingredient.

addlng(aWaQ%Séﬁhﬁﬁolﬁc&h&ﬁlt bPHeE 1R hettfo lf@lbstﬁhﬁﬂ% 1ﬁ§h&
gnesium stearate 1.0 ng Total 150.0 8 WO

2006/ Q720 ECTLASADRRT20R L LEERE TDELSEIVE 101 may b

|ngre nd rmagnesi um stearate are

L

Fornul ati on Exanpl e
found, for example, in U.S. Patent 6, 489 300, which is hereby incorporated by reference.

[0142] The protecting group, PG is then removed by conventional techniques to
provide amine 1004, which is then optionally purified by conventional means such as
precipitation, filtration, evaporation, crystallization, chromatography and the like. Alternatively,
amine 1004 can be used directly in the next step without purification and/or isolation.

[0143] Amine 1004 is reacted under conventional reductive amination
conditions with aldehyde 1005 to provide for substituted amine 1006 which is then recovered
and optionally purified by conventional methods such as precipitation, filtration, evaporation,
crystallization, chromatography and the like. Alternatively, substituted amine 1006 can be used
directly in the next step without purification and/or isolation.

[0144] Substituted amine 1006 is then reacted under conventional amidation
conditions with acyl chloride 1007, Any protecting groups, such as PG’, remaining on the

resulting amide product, 1008, can be removed by conventional methods and the product can be
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[0169] Suppositories, each containing 25 ng of active
ingredient are nmade as follows: Ingredi ent Anpunt
wa@\eaoewa22Beigr edi ent 25 ng Saturated fatty aci dPCT/US2005/022062

gl ycerides to 2,000 ng [0170] The active ingredient is
passed through a No. 60 nmesh U. S. sieve and suspended
in the saturated fatty acid glycerides previously

nmel ted using the mnimum heat necessary. The m xture
is then poured into a suppository nold of nominal 2.0

I'CCOVGI?8 @q?ﬁ%és(dp%ﬂ gonv%hﬁ&i’é@ gﬁ 45 S®h as Xgédé‘%ﬁa%ﬁ,g@n%ﬁ&%lvﬁp&aﬁon,

sl ons, cont al ni
nt per se are nmde as follows:
Crystalﬁgw I';E aﬁ%ﬁifamﬂ??q\%s Ingredi ent 50.0 ng Xanthan
gum 4.0 Sodi um car hoxynet h [1ulo 19
M crod?&fgﬁaln wild be el Ml%%th@&?bﬁ’b ?@Tﬁ@&r@%{:vﬂe@& theabove
g Sodium benzoate 10.0 ng Flavor and Col or q.v.

prepardfionité sydhesiteartheraompounds qfOhiy AveMen.act i ve i ngredi ent,
sucrose and xanthan gum are bl ended, passed through a

B? evi oust ;hngdg Cool E?ﬁﬁ{ggﬁg“ﬁ‘ﬁ@%'ﬂ)@‘jﬁ%& 002236

At e T IR R —

benzoate, flavor, and color are diluted with sone_of
inventiph erevsuelly administerediinsihe foray ofpharrgacestieal cempntitions: ctheps

then added to produce the required vol une. Fornul ation
compo§itianpdan e adQinisterddyby d vegietydoBroutes imphating afab parenteral, transdermal,
topical, rectal, and intranasal. These compounds are effective, for example, as both injectable
and oral compositions. Such compositions are prepared in a manner well known in the
pharmaceutical art and comprise at least one active compound.

[0147] This invention also includes pharmaceutical compositions which contain,
as the active ingredient, one or more of the compounds of the subject invention above associated
with pharmaceutically acceptable carriers. In making the compositions of this invention, the
active ingredient is usually mixed with an excipient, diluted by an excipient or enclosed within
such a carrier which can be in the form of a capsule, sachet, paper or other container. The
excipient employed is typically an excipient suitable for administration to human subjects or
other mammals. When the excipient serves as a diluent, it can be a solid, semi-solid, or liquid
material, which acts as a vehicle, carrier or medium for the active ingredient. Thus, the

compositions can be in the form of tablets, pills, powders, lozenges, sachets, cachets, elixirs,

suspensions, emulsions, solutions, syrups, aerosols (as a solid or in a liquid medium), ointments
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Active Ingredient 15.0 ng Starch 407.0 ng Magnesi um
stearate 3.0 ng Total 425.0 ng [0173] The active

WO p@eoai2ent , starch, and magnesi um st ear at e ar BCT/US2005/022062
bl ended, passed through a No. 20 nesh U. S. sieve, and
filled into hard gelatin capsules in 425.0 ng
guantities. Formul ation Exanple 9 [0174] A
subcut aneous formnul ati on nmay be prepared as foll ows:
Ingredient Quantity Active Ingredient 5.0 ng Corn QO

containgigp (oxpFBITHR 8 |90 o SRS ey Sqmbo R ind ard gt
antity . Actiye.lLngredient 1-1 SEnul sifyin x 30

capsule] SPQRA st LA IS St ope A Terie PaiPend p¥Rh
80 WD 2006/ 002236 PCT/ US2005/ 02206 [0176] The white,
sof t (&8 1 iIp preparig p dermation, Hamayhe neppssaly; tggpil the active
paraffin and emul sifying wax are incorporated and

composid torpeavide thelapgiopsiotevpadiclasiee piaen togombirieg vithithe ether ingredients.
added and stirring is continued until dispersed. The

If the abfived dohepousid i ibsanedlBdnsotible, isotdirmhrilyFRmilledto o particle size of less
Exanple 11 [0177] An intravenous formul ati on may be

I r ) . i i i . .
o 27888 8085kl Lanng ksl Qi At e i

of.her, prefterred forqaul ation. i 0. .
e e e R
devi ces ("patches"). Such transdernal patches may be
e.g., abguit) 1inSShprovi de continuous or discontinuous infusion

of the conpounds of the present invention
[0149] Some examples of suitable excipients include lactose, dextrose, sucrose,

-

sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin,
calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, sterile water, syrup,
and methyl cellulose. The formulations can additionally include: lubricating agents such as talc,
magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending agents;
preserving agents such as methyl- and propylhydroxy-benzoates; sweetening agents; and ‘
flavoring agents. The compositions of the invention can be formulated so as to provide quick,
sustained or delayed release of the active ingredient after administration to the patient by
employing procedures known in the art.

[0150] 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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in controlled amounts. The constructi on and use of
transdernmal patches for the delivery of

w@b@ecoexeut i cal agents is well known in the arPCT/B8m05/022062
e.g., US Patent 5,023,252, issued June 11, 1991,
herein incorporated by reference. Such patches may be
constructed for continuous, pulsatile, or on demand
delivery of pharnaceutical agents. [0179] Frequently,
it will be desirable or necessary to introduce the
har i Gl hid [ j
P n?tfl?i Gihe &??@%ﬁ?& %Q P}éfeltaglg BFrih1Bted $h & DR% dosage form, each

direc rin ect techniques usually

i nvol ve pl acene of a ug _del i i :
dosage gyt Bt path Lo g Ll e BYRLE DO BEE 100 bitasionslly
barrjer. One such inplantable delivery, system used for
about 101 abeut 36 ag-1of e astixe mgrecignt. ge tBms %ﬁ dﬁ)ﬁ@&@i@f’ﬁs refef to
anat om cal regions of the body is described in U S.
physicablytdistrets nfitg suitablevds upharyslosages &mhumensipieetsead ofr mammals, each
reference. [0180] Indirect techniques, which are
unit cof@i@igd piedereshiaed gaantits ofddtiye navarial ealcilaedd ptodoge thedesired
conmpositions to provide for drug latentiation by the
i idhoAvAR SditablehaMbhRAA&! BRAB3At. Preferably, the
therapsBRRVREG BhsRcidied V‘;‘S‘?%%é blepha oid-soluble drugs. -
Lafentiati.on.is l. chi t h Qs
compoyfi i thg BHiG) iBrGERGVe i oRFIRYEY She AbRAD (e 30 ARigh percent
roups present qn the drug to render the dr nor, .
of the n%aﬁn@eg‘g?aj SPBPSFHHOR PR @r%erﬁglthéH%$6$%QQO ﬁg%é?’relﬁbgpmem’ with
the blood-brain barrier. Alternatively, the delivery
the balarfcetbgithgmblithacsuticaliydnerhgarer(®nhanced by intra-arteri al
i nfusi on of hypertonic solutions which can )
transijensa]y Tigewtivéeothpaod-ibetffectivoaver ewide[ddsag raqgeaand is
suitable formul ations for use in the present invention

genera%ﬁﬂdljﬁﬁﬁsft&{éﬂ‘ ¢h a pRarfRRABGHELIN oSthERABEERARY biféalve Jgd bt € will be
ck Publishing Conpany, Philadel phia, PA, 17th ed.

unders{gég\?}g%w%\ﬁré ﬂﬁ%?}%ﬁ%@gﬁ 82@%@%@8[@% L QRally 8 GhisReed MHIEEE determined |

reitn-are sulitable for

use.in, a. vari of dr del ivery.s e !

by a B e EnEHatY et GrB L IR B ERG LR iEbe oated
serumhal f-1ife of the adm ni stered conpound,.th

the seveB iR dheisondijortlestugeaied; o chasen Toure sl GRS FHiap. g getual
lumen of |iposonmes, prepared as a colloid, or other )

compoundedministered, the ege wgight, andyespensecofithoindividusal prtignt.dhe spverity of
an extended serumhal f-life of the conpounds. A

the patieat’s yniip@insi@idibesikear e avail abl e for preparing
| i posones, as described in, e.g., Szoka, et al., US.

Pat entoof. nAh&dpeudit hise forthiidg®r 30bAirE3 darldéBintagimals, the

of whi'ch I's 1 ncorporated herein by reference. [0183]

Compounds_of . ' i i . .
compo T G5 0F ch B QS YEIAGHIEIN of By ppporrie
route, Ig.}%lg (%g rai@;lly? %g%cg g,at(r:afnlsé{ér%llgf anlé%?'pa}elﬂte?ﬂﬁ/ & Sé%%(s:ettge t% %%tain 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
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medi ated, at least in part by KSP, is a cellular
proliferative disorder. The term "cellul ar
w@e@biobesat i ve di sorder” or "cell proliferati vRCT/US2005/022062

di sorder” refers to diseases including, for exanple,

cancer, tunor, hyperplasia, restenosis, cardiac

hypertrophy, immune disorder and inflammation. The

present invention provides nethods of treating a hunan

or mammal i an subject in need of 82 WD 2006/ 002236
effectiviathdint 6P@9A3< 0P #&tive usﬁgéﬁe@@timg% effeBIRY do%hge? will be in the range of

adm ni stering to the subject a therapeutically
e 0 - :
about G ot o FRUAE prefira B sBOY AFeRby SOEAAT toolf Weighday.
agent 184] The .conpoynds of.the invention,are . .
e uloRH1 i pleganiig SR ERng e Sy Bl Rl phagipal active
) of cancer cells. The term"cancer" refers to cancer .
ingredignisis mjzed Witk pphrmraceytinal exoipiggte formmsplidhpreforsutatign composition
prostate; breast; pancreas; colon and rectum thyroid;
contairin@arhoinpgereovemixame of atcomipepad ofthe presemtuntentikin.d Whenaefdrring to
renal pelvis; urinary bladder; uterine corpus; uterine
these pe&fbithWatisV@dnYposiidnk bPhEmOFReONR it iSMRPRaABAIShe &tivk éngredient is
nyel ogenous |'eukem a; chronic nyel ognous | euken a;

i ' by ' bsitid Had be My subdivi
dlspersjce% g?%}g‘y‘ gﬁg&%{?g‘?‘glggbﬁ]pg%% 96 fflg{ngxlg Fs{ﬁht&eﬂéﬁ i g? be PeAily subdivided
. nan- hadaki n | hoa: nel.anoma, . ang, villous, colon ..
into cafiQ SFREEV s PR Wt S B Rie0 il ¥ ediey TR sotia

neopl asns sel ected fromthe group nsi stj ng, of ..
preform Eq)rh@ﬁ;hg} subdBrdsddnto éresagestormag, e typs escribed above containing
hemat ol ogi cal nalignancies. [0186] Additionally, the
from, foy pamyfle,dahtoeaboutiflbmg o thecctise ingozdient of thegugsent invention.
consisting of growth of solid tunors/malignancies,
nmyxoi qo#ss] rDangbless!dr pilayafithopm@sent is@hlioh mdy dacedled or otherwise
tunors, human soft tissue carcinoma, cancer

compolRdedSth F2B3de $ AYARP inCAtdrdingikd ARARage SEMBIAGE@ hetion, For

squanous cel | carci nons, oral carcinom, cutaneous T

e 'g. - Ln'
el AMEPUL R ol I 5 ok RS0 BB pponcn. e
attr R i B ARt P e 158 B SRR SRt can e sparated

mal i gnanci es of the female genital tract, ) .

by an qnmncgnmcm@h gsrvestie rosit dispdesratin in/the stompehyand permitthe inner
brai n cancer, bone cancers, skin cancers, thyroid

componenide passimtactrintol the thordenumenrto bé delaysddn rgleaset dnweariety of materials
ef fusion, malignant pleural effusion, mesothelionsa,

can be MéddFor Sudhléiidrie, lag@sts br &S sudtfsefials inodptinbh aginber of polymeric
neopl asns, hemangi operi cytoma, and Kaposi's sarcona.

acids aié& M%@{pﬁ%@ a?ﬁ}/\’“%gﬁ%%@@as Jg@ﬂa‘%?ketﬁ él%@,gﬁg cellulose

r composl s Invention may be adm histere
to the mammal by a suitable route, such as orally,

acetal®; ¢ avenously, parenteral |y, transdermally,
t opi cal | rectall or .in nasal | y. .
P [01%/6] The l?quig formsinw Ec% tﬁe nove¥ compositions of the present
invention may be incorporated for administration orally or by injection include aqueous

solutions, suitably flavored syrups, aqueous or oil suspensions, and flavored emulsions with
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[0188] Manmal s include, for exanple, humans and ot her
pri mates, pet or conpanion animls, such as dogs and
W@ a10s/0032abor at ory ani mal s, such as rats, m ce BOTUS2005/022062

rabbits, and farm aninmals, such as horses, pigs,

sheep, and cattle. [0189] Tunors or neopl asns include

growm hs of tissue cells in which the nultiplication

of the cells is uncontrolled and progressive. Sone

such growt hs are benign, but others are terned
edible Ris?%dcﬁ%%@*’rﬁe%fsgg@ﬁ%e%fﬁ? sk 35 Rolinul F, AERBR T ap well o
lixi fr r owt n.that, in addition to exhibiting
CHXIIS §181§ gam%(%‘?‘}tﬁ Ye tiferation, they can invade

surroundi ng ti ssues and netastasize. Myreove

mal i grifk?7] n@@pp%%WSaf@relnbﬁatﬂ%Wemﬁ&fﬂan%lnpw&@ splgtigns and

show a greater loss of differentiation (greater
suspenSigeslinf frarmateuticallyrdcyepdatde, aiqgemis oabirgania seleenisy er mixtares thereof,

another and to surrounding tissues. This property is

and poSdklse Thedigald @SoHd comPdHiinsGriynambds stiablashakheceutically acceptable
desired bi ol ogical activity may be nodified as

excipidBC4SREE eﬁ%uﬁgao ‘P'réi?@raggzsth% r@grgg&%?&{sta!r@ §drﬁiﬁ9§@er@§ by the oral or nasal

| mprove phar col ogi c rties . 0., vivo
o B BT ol il
acoeptihls FOIVTREMSY b REDSAR Bl HESOLIIFT RE7o0, NENUER SRIHP R be inbalod

pepti dases or human plasnma or serum [0191] For
dlrectlyj fragntbe nebulizingdayiécs, or shewebuliziag devige oy balattheheddy a face mask tent,
linked to the conpounds, which may provide, directly
or intemittenchasibielpyessare bedattdhg hlaehine.glalutior suspentioa, or powder
conpounds and/or conpositions of the subject

compokTHbREHnafp Be ABMitISterdB dprbfeldbly Graﬁ}f VRhhRlly, Rdém\¥RYRed Which deliver the
variety’ 84 WD 2006/ 002236 PCT/ US2005/ 022062 of end

fomulg{géfpﬁs p‘flf%rﬁteslrnhﬂﬂe retaining biological activity. In

rrous reactive sites nay be i ntroduced
for rticl lid su
rmer oriit S8 £ Blirida ompifon PR 0hER rrreepatins
can be used in avariety of in VIVO or invitro

pharmageptical semppsitions %t%pr\%ﬁm BN, | abel s may be
enpl oyed, such as radionuclides (e.g., gamma- emtting

radi oi sot opes such Jnﬁﬁgﬁﬁﬁh‘)ﬁ?n%?ef’r i ndium 111),
n

fluorescers (e.g., uor escel enzymes, enzyne

substr gﬁ@gr e .
chemi | ?n escentééz:Ea cgl‘rfrlg% &Btaﬁpﬁ%]ﬁﬁefgg%@g if rédlentg are prepared:
and the like. Those of ordinary sk|II in the art will

know of other suitable |abels f ng to the

conpl exes, or wi Ingusdienp| e to a uch usi ng

routine experi medictve Bigrediend bi ﬁ@liong of t hese | abel s

i s achi eved usi n§taelandard techd?¥lles conmon to those
of ordinary skil Mdgnesitun stmatate [ 093] Phar maceut i cal
conpositions of the invention are suitable for use in

a [0160] The above ingredients are mixed and filled into hard gelatin capsules in

340 mg quantities.
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variety of drug delivery systens. Suitable
formul ations for use in the present invention are
wo caa@o22861 Reni ngt on' s Phar maceuti cal Sci encesPCIVESH05/022062
Publ i shi ng Conmpany, Phil adel phia, Pa., 17th ed.
(1985). [0194] The anount adm nistered to the patient
w Il vary dependi ng upon what is being adm ni stered,
t he purpose of the adm nistration, such as prophyl axis
or therapy, the state of the patient, the manner of
adm ni stration, and phgnalatién Exdndglesapeutic

applications, conpositions are admnistered to a
pati _eqméi I e@%lét%hﬁﬁlhngpégaea ﬁsﬁ? ARAREreliRnRbefRUN
sufficient to cure or at ast paftialFy arrest the
progression or synptons of the dis seg%nd its

conpl i cati ons. punt adequat e nglish this
K ose

is defined as " thaIIy ef f

Amounts  ef f ect/ef e@ use wi depend on the

di sease condltl@ﬁhﬁéﬁ <¥W§$ﬁébn%szwepl as by the 85

WO 2006/ 002236 Caiinidibzidiosn dpxols2 jl0d8gment of the

att endi ng cl i niSteaic ad&gbendi ng uponS5flact ors such as the

severity of the disease, disorder or condition, the

age, it Wc@%lﬁf edls aﬁ@ﬂ@hddd%d%fmip%s@iaﬁ)lf@ﬂﬁ tab®i€] each

the i [ 0195] e conpounds adninistered to a
wmghﬁ%@h@ﬂl are typically in the formof pharnaceutical

np05| i ons descri bed above. These conpositions may

be sterilized by conventional sterilization

techni ques, or may bEoshwlatibe Fxiahipde 3d. The resul ting

aqueous solutions my be packaged for use as is, or

| yophi [0163{d, Atdre pbwd@tinhalerefdrmuletion Btprepardibtomgpining the following

conbined with a sterile agueous carrier prior to
compoRéis:ni stration. The pH of the conpound preparations

typically wll be between about 3 and 11, nore

preferably from ab%reglehp 9 anqv P/pr eferably from

about 7 to 8. It hat use of
certain of the fo ggﬁ ex0|p|$g carriers, or
stabilizers wll r in the fmation of
pharmaceutical salts. [0196] The therapeutic dosage of
the conmpounds and/or conpositions of the present
i nvent [086dlwi The geiivg ingredientiingixe Wit thedgcipssiaad thawaixture is added
particul ar use for which the treatnment is made, the
to a dryrpowder inhaliagrapplisdceat i on of the conpound, the health
and condition of the patient, and the judgnment of the
prescribi ng physician. For exanple, for oral
adm nistration, the dose wll typically be in the
range of about 5 g to about 50 ng per kil ogram body
wei ght per day, preferably about 1 ng to about 10 ng
per kil ogram body wei ght per day. In the alternative,
for intravenous admi nistration, the dose wll
typically be in the range of about 5 g to about 50 ng
per kil ogram body wei ght, preferably about 500 g to
about 5000 g per kil ogram body weight. Alternative
routes of adm nistration contenplated include, but are
not limted to, intranasal, transdermal, inhaled,
subcut aneous and intranuscul ar. Effective doses can be
extrapol ated from

77



dose-response curves derived fromin vino or ani nal
nodel test systens. 86 WO 2006/ 002236
wWEAN6E2805/ 022062 [0197] In general, the conpOUUI&®05/022062
and/ or conpositions of the subject invention will be
adm nistered in a therapeutically effective anount by
any of the accepted nodes of admnistration for
agents that serve simlar utilities. Toxicity and
therapeutic efficacy of such conpounds can be

determ ned by st andaﬁ&&h@hﬂﬁl;‘ﬁaﬁpﬁ@h procedures in

cel | cultures or experinenta nimals, e.qg., for

o <1 TRSSP S8 IR0 g ol A o

foll effectlve in 50% of the popul ation). The dose ratio
OlloWBet ween toxic and therapeutic effects is the
therapeutic index and it can be expressed as the ratio
LD50/ ED50 Conpounds that exhi bit | ar Quangiy apeuti c
i ndi ces are fesiendd. [ 0198] The dafmg#ablned from
the cell cul tActivedsgragientand ani mal sB80dimg can be
used in formBtaichng a range of dosagd5flanguse in
humans. The (:Msow@ygmhﬁyealmepoundsﬁloaﬁg preferably
Wi thin a ranggpfin ﬁgb ik NG concenur(p,hgons t hat
S

i ncl ude the Qépo%/l tibh §f tEriRwaiQ) toxicity. The
dosage may v g)ﬁ}; étfl I&pge de %ntq ng upon the
dosage form HeF Ut e f adm ni stration
utilized. Foﬁqg d and/ or coiffosPtion used in
t he met hod ‘fhelnventlon the th Butically
ef fective dosTé)%lan be estimated initi % Mg from cel |
culture assays. A dose may be fornul ated in ani mal
nmodel s[0d66jach @méiva ingredigntastinel apd aelhdoseconpansed drough a No. 20
range which includes the I C50 (the concentration of
mesh Ul$e sites indmined dinstoudlily. ' Thasdlutborest polyahflpyreclidoak is mixed with the
inhibition of activity) as determined in cell culture.

resultaﬁﬂg@wdléﬁ QUHIBH hie AherCitRsddqhiéReR all@ nidRh@J.8CidVed BleYgranules so
erm ne useful doses in humans. Levels in plasma may

° | i-qui
produé%ﬁr Oé;@?egcféir@g Cfto %%%%iﬁpﬂﬁg%dk@(ﬁop %Q%g?é%ﬁ?ﬁgnﬁ&e 'lgx 'sdium
bi ol 0 |cal exanples are off dto, |I ustr
carboxy SFe i RSRRSIT slearals, B §fqvwa YiRgs ﬂai\fo 30 mesh
limting the scope of this invention. 87 V\D
U.S. sizo6) arother 3édadan thuqpans¢Owhioh afteEiking B8e compaissed on a tablet
Referring to the exanples that follow, conpounds of
machifid 0 yi¢ld sabdéts eachwesighiag 121y, synt hesi zed using the
nmet hods descri bed herein, or other nethods, which are
well known in the art. [OZOl%éghe conpounds and/ or
i nternmedi ates were cﬂ%ﬁ%@h tipn Example i gh perfornance

i quid chromatography, (HPLC) using a Waters Ml le
chr onal0367laphgpsiiles: eagh containing 40 mg of medicament are made as follows

Quantity
Ingredient. (mg/capsule)
Active Ingredient  40.0 mg
Starch 109.0 mg
Magnesium stearate 1.0 mg
Total 150.0 mg
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with a 2690 Separation Mdule (MIlford, MA). The

anal ytical colums were Alltim C 18 reversed phase,
wWd2@6%0230® nmfrom Al ltech (Deerfield, IL). A PCHUSHN$/022062

elution was used, typically starting with 5%

acetonitril e/ 95% water and progressing to 100%

acetonitrile over a period of 40 mnutes. All

solvents contained 0.1 %trifluoroacetic acid (TFA).

Compounds were detected by ultraviolet Iight (UV)

absor gy 6¥) atheLidive Ync%gaﬁelﬁ I'stgreft aﬁHQnagﬁésm SleX@fi a°re Bfeh€ed, passed

from 'Burdick and Ja (Muskegan, , or Fisher

troug N g0 i S8 8GR tha e O 8%#%8 FERiQ me i

using gl ass or plastic backed S|I|ca gel plates, such

as, for exanple, Balq&fnﬂlgﬁoﬁﬂxhﬁ@]&el 1B2-F flexible
sheets. TLC results were readily detected visually

under [94&9]2vSPpeéitdried¥ach 8ntBirRTH QY of gctivelihgrédieare made as
i odi ne vapor and ot her vari ous st ai ni ng techni ques.
follow§ 0202] Mass spectronetric anal ysis was perforned on
one of two LCMS instrunents: a Waters System
(Al'l'i ance HT lE|PL a Mcromass ZQ
spectroneter; @i Ecl i pse XDB- C1. mogni X 50 mm
sol vent systellﬁc 1xC 5-95% or $5285% or
95- 95% aceto@?ﬂr@tF‘%fW await%wqmdﬁwoo 5890 mea: 1 ow
rate 0.8 ml/mn; nol ecular weight range 500-1500;
cone \IOIT(ngTliEOaGﬁve ogredient iepgseedthtough40®). 69rmesh U.S. sieve and
Hew ett Packard System (Series 1100 HPLC, Col um:

suspenfi€d inxhe satliRBtddlfBity deid glyceAdeypredonste fiiclted adiggtheImBhaum heat
acetonitrile in 88 WD 2006/ 002236 PCT/ US2005/ 022062

necess%\g Qe WhikfurOisARR %d:u?ed lfnltd)é(VSI{}%Bﬁt(Q’y Indll Bf‘héhunﬁpi @‘"g%!aﬁécny and
I ght range 150- cone tage 50 V; col
allowe E erature 30C). Al masses were reported as those of
fi otonat ed parent ions. [0203] GCMVMS analysis is
perfor med on a Hewl ett Packard instrunment (HP6890
Series gas chromat mewibﬂmaﬁ@w7 Sel ective
Det ector 5973; injector volune: 1 m; initial colum
t enperjaLurie: SiPénsidrsNédch ohtditing S()Tm@roﬁtm&rdﬁ:anﬁﬁﬂﬁér S.@amb dose are
time: 20 mnutes; gas flow rate: 1 m/mn; colum: 5%
BEfys: et hyl  si I oxane, Model No. HP 190915-443,
madedgl nensions: 30.0 mx 25 mx 0.25 m. [0204] Nucl ear

magnetic re Qnance (NI\/R) anal ysis was per.f 0 d on
some of th H-E& svvlthaVarlan 30 I\/R(Palo
Al to, t yef erence was e| TVS or

t he knovvn C Igu§h|ft of the solvent# corrpound

sanpl es wer Sodiym earbexyaesivd gel ‘%@Wdé?%t)ur es (e.g., 750
to pronote Misrosmstadlinezaetinlose 8990 [ity. [0205] The
purity of sonme of the invention conpound8.0imgassessed
by el ement alSucresal ysis (Desert Anal yticd4,75Tgicson, AZ).
[ 0206] Mel t iSadiugpbenizeatar € det er m ned on1g.0lagor at ory
Devi ces Mel Flf4Pand Color q.v.

Purified water to 5.0ml

[0172] The active ingredient, sucrose and xanthan gum are blended, passed

through a No. 10 mesh U.S. sieve, and then mixed with a previously made solution of the
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apparatus (Holliston, MA). [0207] Preparative
separations were carried out using a Flash 40
wa@ booeex2egr aphy system and KP-Sil, 60A (Bi ot ageCT/US2005/022062
Charlottesville, VA), or by flash colum
chr omat ogr aphy using silica gel (230-400 nesh) packing
material, or by HPLC using a G 18 reversed phase
colum. Typical solvents enployed for the Flash 40
Bi ot age system and flash col umm chronmat ography were

microcggésge{ﬂiifri:ée Qélﬁl‘i&@ Wfid s é@%@%ox%ﬁg&% cegﬁff(;s@tiﬁ wattr X FHE séc.)dium benzoate,

0 agueous roxyam ne-and triethyl amn
Typi cal sol.vents. | o for the rever hase PLC .
favor, il 65 s G R B R O e ovaer e af YRR pRR sl water i
wth 0.1 %trifluoroacetic acid. 89 WO 2006/ 002236
then addeg topredusy the zepured VoWl Unl ess ot herwi se stated all
tenperatures are in degrees Celsius. Also, in these
exanpl es and el Semeﬁ&muﬁgﬂﬁﬁﬁxﬁlﬂ 08 have the
following neanings: " gg = m crogré)rrs gl = mcroliter
gM = mcronolar AcOH = acetic gf'ia%é@f = agueous ATP =
adenosine 5" -tri QhOS hatte Boc Z* T x)\a/lcar bonyl BSA
= bovi ne serum al B@Wﬁﬁn chz = bé 2B%/&4ar bonyl © DCM =
di chl or omet hane BXHFF gediednr o 91" M8 odi car boxyl at e
DI BAL = di i sobut Ptafini num hydr #8é0 mg pEA =
di i sopropyl et hyl Mdgnesivppgigarate didfemBy | ani nopyri di ne
DMVF = di net hyl f diotedni de DMVSO #250meg hyl sul f oxi de
DIT = dithiothreitol EDC = ethylene dichloride eq. =
equi vajoemsls B AfEive isdreditntpsichyandnasgriepiast stesatease blended,

passed through a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 425.0 mg

quantities.

Formulation Example 9

[0174] A subcutaneous formulation may be prepared as follows:

Ingredient Quantity
Active Ingredient 5.0 mg
Corn Oil 1.0 ml

Formulation Example 10

[0175] A topical formulation may be prepared as follows:

Ingredient Quantity
Active Ingredient  1-10g
Emulsifying Wax  30g
Liquid Paraffin 20g
White Soft Paraffin to 100 g
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Et = ethyl Et20 = diethyl ether Et3N = triethyl am ne
Et OAc = ethyl acetate EtOH = ethanol g = gram GCMVB =
w@aweoh2eérat ogr aphy mass spectroscopy h = houPCHOAIM05/022062
1- Hydr oxy- 7- azabenzotri azol e HPLC = hi gh performance
l'iquid chromatography kg = kilogramL = liter LCVS =
i quid chromatography mass spectroscopy LiHMDS =
['ithium hexanmethyldisilazide M= nolar m= neter mz
:CTm/ass/cha; ge ratio I\/le()—| met hanol 90 WO 2006/ 002236
P U g ] : m
mlli Iﬁﬁg%f q?ﬁ%l aIlrl &Eﬁﬁ‘uﬂh}‘wphng%gfﬁ ('EIrll%/ll{ﬂi paraffin and
| 1inolar mol

rTD
emnlsifSng R PR S ﬁ%i?tga%?’ Bt U g ARt i dBded and

stirring is continued until dispersed. The mixture is then cooled until solid.

Formulation Example 11

[0177] An intravenous formulation may be prepared as follows:

Ingredient Quantity
Active Ingredient 250 mg
Isotonic saline 1000 ml

[0178] Another preferred formulation employed in the methods of the present
invention employs transdermal delivery devices (“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 June 11,
1991, herein incorporated by reference. Such patches may be constructed for continuous,
pulsatile, or on demand delivery of pharmaceutical agents.

[0179] Frequently, it will be desirable or necessary to introduce the
pharmaceutical composition to the brain, either directly or indirectly. Direct techniques usually
involve placement of a drug delivery catheter into the host’s ventricular system to bypass the
blood-brain barrier. One such implantable delivery system used for the transport of biological
factors to specific anatomical regions of the body is described in U.S. Patent 5,011,472 which is
herein incorporated by reference.

[0180] Indirect techniques, which are generally preferred, usually involve

formulating the compositions to provide for drug latentiation by the conversion of hydrophilic
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PTFE = Tefl on tetrafl uoroethyl ene PyBOP =

Benzotri azol e-1-yl -oxy trispyrrolidi nophosphoni um
weooafh21266 ophosphate roomtenperature or r.t.PET/USIING022062

tenperature sat. = saturated TEA = triethylam ne TFA

= trifluoroacetic acid THE = tetrahydrofuran TM =

tetranmethyl silane TMSCI = trinethylsilyl chloride

Exanpl e 1 Preparation of Conpounds of the Invention of

the Following Fornula: N RL NH2 N ON o wherein RL is

s B S o O T B

Br. 1-2
hydrowe?agomn%*o%%f folfnmrpdcsint BB Blseil B T g Fealer the drve
more 1{;—148 ggﬁ%@én lqmn%nrgll)%a{tlgp %tgg;mhqu?qqﬁieb %qxqs tgeAﬁter%atlvely,
renoved by evaporation under reduced pressure. The

the delivesy alydreplicdmugs inayhssnhancdd by intreeattarial Difsi¢n 6f npipertonic
and the treated with the appropriate a-hal o-ketone

solutiohs hich. @n tragsibiithneEnehoplood-bisn bdrrdr.nmol )  and stirred
at roomtenperature until the reaction was conplete.

The 1 g@¢8110N0OtHex EMfa%lé’RﬁnﬁlQﬁ&s R204d thitREdsd® IR Efon can be found
Et OAc ‘and 'H20, and the organics separated, then washed
in Reﬂﬂlétlan@%ﬂaﬁ%a@eutlcal Sciences, Mack Publishing Company, Philadelphia, PA, 17th ed.

(1985).

D. Dosage and Administration

[0182] As noted above, the compounds described herein are suitable for use in a
variety of drug delivery systems described above. Additionally, in order to enhance the in vivo
serum half-life of the administered compound, the compounds may be encapsulated, introduced
into the lumen of liposomes, prepared as a colloid, or other conventional techniques may be
employed which provide an extended serum half-life of the compounds. A variety of methods
are available for preparing liposomes, as described in, e.g., Szoka, et al., U.S. Patent Nos.
4,235,871, 4,501,728 and 4,837,028 each of which is incorporated herein by reference.

[0183] Compounds of the instant invention are useful for inhibiting or treating a
disorder 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
proliferative disorder" or “cell proliferative disorder” refers to diseases including, for example,
cancer, tumor, hyperplasia, restenosis, cardiac hypertrophy, immune disorder and inflammation.

The present invention provides methods of treating a human or mammalian subject in need of
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brine (x3), then dried (Na2S04), filtered, and

evapor at ed under reduced pressure to give the keto-
wW@306/00223@ whi ch was pure enough to use directPgT/UR2005622062

next step. Step B: Phenyl-1m dazole Formation O NH Rl

BocHN ~O |l N NHBoc RR1 O 1-3 1-4 [0210] To a stirred

sol ution of keto-ester 1-3 (4.0 nmmol) in xylenes (40

m) was added anmmoni um acetate (20 mol). A

Dean-Stark trap was added and the reaction heated to

such trétﬂ:ﬁ)l@nt EDGEridiNe adB Gty 10ABe SMTRY 8 HRra hﬁc hdffdcBva@Biount of a
lowed to codl to room tenperature, 92 WD 2006/ 002236

compoglgr éf@%gg%a%%ﬁlt A]gﬁb Mfltcbltn'bﬁﬁﬁgn %W gﬁﬁg&ﬁeﬁk@ms

organi cs were separate

o e%&ﬁh ol the v bgn. 76 Ssgfa oy oF By e in

under reduced pressure to give the phenyl imdazole
inhibiting thergriowyth abeangerrwllandheytermg cangse' rgier Se@tqaycqrﬁhqeﬁtcs Mvdlng, for
step. Step C. Benzyl ation of the phenyl |Im dazole NH
example] luhg GndlbRinchi; probtaitiBoeastsl phiriBeas; cloR add retuny thyiokd; etbmach;
sol ution/ suspension of imdazole 1-4 (4.0 nmol) and

liver ak®#a8hdpati bilBhot; kitn&Mnd(réfal Pelvishasinagdistide)@rterine corpus; uterine
benzyl ating agent e. g , benzyl brom de (4.40 mol).

cervix ga;xfri?}i 3 onﬁeg i, Pl (}9 F&@Tﬁwétl%gﬁ?ichlromc myelognous

et weén c "an ayer

t ed d th. H2O. b
ok ARG TSt R i St spl b b s
e A0 et KR

crystallized (Et OAc, hexanes) to give pure product.

The r[0§83c Hemicenalsoinclisias tuneass oenrdoplasmsisgleated fom the group

Step D. Deprotection to the free amine 1-6 NR1L 1-7 N
consistitlg oflchrcinomas, adénbtitcinomas, sarcomas, and hematological malignancies.

[0186] Additionally, the type of cancer can be selected from the group
consisting of growth of solid tumors/malignancies, myxoid and round cell carcinoma, locally
advanced tumors, human soft tissue carcinoma, cancer metastases, squamous cell carcinoma,
esophageal squamous cell carcinoma, oral carcinoma, cutaneous T cell lymphoma, Hodgkin’s
lymphoma, non-Hodgkin’s lymphoma, cancer of the adrenal cortex, ACTH-producing tumors,
nonsmall cell cancers, breast cancer, gastrointestinal cancers, urological cancers, malignancies of
the female genital tract, malignancies of the male genital tract, kidney cancer, brain cancer, bone
cancers, skin cancers, thyroid cancer, retinoblastoma, neuroblastoma, peritoneal effusion,
malignant pleural effusion, mesothelioma, Wilms’s tumors, gall bladder cancer, trophoblastic

neoplasms, hemangiopericytoma, and Kaposi’s sarcoma.
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N NHBoc I 93 WD 2006/ 002236 PCT/ US2005/ 022062 [0212]

Boc-protected anmine 1-6 (1.0 mmol) was treated with
waeesH8R36 n CH2C 2 (5 nl). Once reacti on was cPOPUS1085/022062

the reaction was concentrated in vacuo and then

partitioned between Et OAc and sat. ag. NaHCO3. The

organi cs were separated, then washed wth sat. aq.

NaHCO3 (x2), H20 (x2), brine (x2), then dried

(Na2SQ4), filtered, and evaporated under reduced

press L[0f87t] 04 béflﬁp&tﬁﬁ &Q@Hl‘pbsﬁlﬂh dpam i%vér{tﬁ)% A4y Badnifistered to

whi ch "was "pur e enhough use directly in the next

e Ry s B0 R B, g el

| ut f
topical Egg@gfgoro@trgnrgsg&gl 7 (1.0 nmmol ) and appropriate
2- (3-o0xo0 ropyl)benzo[c]azollne 1,3-dione (1.0 mmol) in
cH2al 10188] i NMamenslsdaelude, favaaanple, bumens and other prinxatess @et or
was allowed to stir for 5 mn before the addition of
compaisioni aiithals, isseh @aivige aydeatg hatdratdey {nimals, swehhj ratOmeiee artkrabbits, and
reacti on was conplete, the m xture was concentrated
farm aﬂlﬂla}‘sa&iéﬁ s Bdfses, pigNSibepaindranlebt OAC and 2 M ag.

2 Na2CO3. The organics were separated, then washed with
M a 2
(Nazs%a **‘ﬁ it é%ne%n%ééélgﬁﬁéfog& iR ufPhRA he

BT B S BB A, TS P s . o
enough to use dlrectly in the next ste

others arg ¢e Mg S medispat ] wsperpdeabiogisath @tﬂéepongam,n@y M@h&pﬁn@eeplasms or
NR NR J
“cancers” are distinguished from benign growths in that, in addition to exhibiting aggressive

cellular proliferation, they can invade surrounding tissues and metastasize. Moreover, malignant
neoplasms are characterized in that they show a greater loss of differentiation (greater
“dedifferentiation”) and organization relative to one another and to surrounding tissues. This
property is called “anaplasia.”

[0190] Compounds having the desired biological activity may be modified as
necessary to provide desired properties such as improved pharmacological properties (e.g., in
vivo stability, bio-availability), or the ability to be detected in diagnostic applications. Stability
can be assayed in a variety of ways such as by measuring the half-life of the compounds during
incubation with peptidases or human plasma or serum.

[0191] For diagnostic purposes, a wide variety of labels may be linked to the
compounds, which may provide, directly or indirectly, a detectable signal. Thus, the compounds

and/or compositions of the subject invention may be modified in a variety of ways for a variety
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~NOe-( NNHf~ONNOI~C C, o 1-9 1-10
[0214] To a stirred solution of amne 1-9 (1.0 mol)
w0 poocz2i? (6 m ) was added Et3N (2.0 mmol ) fpCT/O8m905/022062
by the appropriate acid chloride 1-10, e.g., benzoyl
chloride (1.0 mml). Once the reaction was conpl ete,
the m xture was partitioned between CH2Cl2 and sat.
aq. NaHCO3. The organi cs were separated and washed
with H20 (x2), brine (x2), then dried (Na2S&4),
of end ghf\}ig%s%lé‘ﬁﬂl I%iéﬁ?rﬁﬂéﬁfo‘ﬁféléﬂi‘ lg:@c'iwfye dH a8 iBh SRSWLE retaé’tlve sites may

product 1-1 I nal” Depr ot ecti on

be 1ntr%%%f§“€9f“"?%&l%§8|lmfﬁ%% R b b debisalieet & h?a 3
?T1m5) d%?%l:lt %@dﬂ?@iﬁ% 528 %%g B OUSO’P %?Yrév%zér i vitro

reaction was filtered, and the filtrate evaporated
applicatietisr Arvide vetety o iabglsanayobegnployesk sedh dsgadienwghidantr. 2., gamma-
whi ch was purified by reverse phase prep. HPLC to give
emittirighadipiso®pps subhck tdchh&iun®99\oPinddiin/100% ZRdrescers (e.g., fluorescein),
PCT/ US2005/ 022062 Exanple 2 Preparati on of

enzymb, e Bhe Atk cReyelesniBioalyhenhibhERl; drefrinbingtbtt

- pheny

o5 B ST R

know Mgﬁp}t&lg %a,q_elgé'erzghglag ?cllt}@ cﬁ%{gﬁ%x%‘sj Co% %ﬂ&)‘ Ogle%fo fgche(l?tain such using
tert-but glycine, in EtOH (10 m) was treated with

routinggxpextmep t1gn n%bq: ym imerof these lq(bplﬁ is gcphéeved using standard techniques

common to those of ordinary skill in the art.

[0193] Pharmaceutical compositions of the invention are suitable for use in a
variety of drug delivery systems. Suitable formulations for use in the present invention are found
in Remington's Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, Pa., 17th ed.
(1985).

[0194] The amount administered to the patient will vary depending upon what is
being administered, the purpose of the administration, such as prophylaxis or therapy, the state of
the patient, the manner of administration, and the like. In therapeutic applications, compositions
are administered to a patient already suffering from a disease in an amount sufficient to cure or at
least partially arrest the progression or symptoms of the disease and its complications. An
amount adequate to accomplish this is defined as "therapeutically effective dose." Amounts

effective for this use will depend on the disease condition being treated as well as by the
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Et OH was renoved by evaporation under reduced
pressure. The residual cesiumsalt was re- dissolved
WO p0oBN®226d5 M) and the treated with the appr opeT/a8m05/022062

a- hal o- ket one, eg, 2- bronvacetophenone (4.0 mml) and

stirred at r.t. until the reaction was conplete. The

reaction mxture was then partitioned between Et OAc

and H20, and the organics separated, then washed wth

H20O (x3), brine (x3), then dried (Na2SO4), filtered,
judgm@kh@ dr ﬁl\é%&gﬁcﬁgg glillﬁq, Crdeégﬂﬁ%ilgpoﬁrﬁ&&lé sfich AthE k4R ?hgﬁ' the disease,

eto-ester enough to use dir

disorde:(lrlg]]r tc%zeﬁ} X@qség%pwe}%%ye\&g&enea? Egrgh %% %ﬂ% naéﬁeopke
stirred solution of keto-ester 2-2 (4.0
xyl end€193}0 e comppoundspesainisiaeshio ARatient ate évpe@élyme)fom of
A Dean-Stark trap was added and the reaction heated to
pharm®6utid! 2Q0psIdRBIBs@DEA BBRG0 Ve aBRpositidS magrhsesterHized by
reacti on was conplete, the m xture was all owed to cool

conventionil. sterilizhti@Ntepliifihds] omnady boseneditelddOAheanshilemd aquedus solutions
NaHCO3. The organics were separated, then washed with

e SRR et ?%Fé’&'@%t%%@év*y%d‘ﬁfséﬁﬁﬁ%ﬂzaﬁea%nszlaled it

werle B3Ry Sttt f ﬁﬁéﬂﬁﬂmﬁf y ThEDHRE tCeeminduld bfialfiSps tpieall
d | e NH N NHBoc

will ber%a%% et i %b%sﬁp SEteraliy iars e e Disf miE pefieeil from

i m dazole 2-3 . f)and K2C03 (8.0 mml) in .
about UOFS (It vikkoy uwégstgq@ﬂ@t uieeofiseriaip o therfgreggingtexcipignts, carriers, or
benzyl brom de (4.40 nmol). Once the reaction was
stabilizeespilledesylt inltke formiatioe of\pltarmacdutitaleaksd bet ween Et OAc
and H2O. The organic |ayer was separated and washed

W th H@fdd]x 3The thedapsuticddsaget Feke @B’ d%%gﬂ&’éﬂﬁ@@omposmons of the

filtered, ° and evapor at ed under d pressure to

presen&'nV tfoﬁ%’flr |%I%%M%ﬁ)t Eﬁn cr f;&éﬁ%é C%E%v}ﬁéﬁﬂs treatment

reacti on mat

is madﬁgﬁ? Man e[riogﬁg?"&}“?t?g i0fi rog oegcflé?ﬁpg%ﬂﬁ I{pesﬁea?th 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 pg 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 raﬁge of about 5 pug to about 50 mg
per kilogram body weight, preferably about 500 pg to about 5000 pg per kilogram body weight.
Alternative routes of administration contemplated include, but are not limited to, intranasal,
transdermal, inhaled, subcutaneous and intramuscular. Effective doses can be extrapolated from

dose-response curves derived from in vitro or animal model test systems.
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N NHBoc N NH2 2-4 2-5 97 WO 2006/ 002236

PCT/ US2005/ 022062 [0219] Boc-protected amne 2-4 (1.0
wOor@b)022d6c treated with 10% TFA in CH2C12 (5 nP¢T/USW0#£022062

reacti on was conplete, the reacti on was concentrated

in vacuo and then partitioned between Et QAc and sat.

ag. NaHCO3. The organics were separated, then washed

with sat. ag. NaHCO3 (x2), H20 (x2), brine (x2), then

dried (Na2SO4), filtered, and evaporated under

reduce S ' i teot | :

@_1 g‘? ﬁh;ﬁ}é%&efa‘?, thé X&n%ﬂglgg Eﬁcmﬂ cdngﬂdéggo‘i’lg %tf Fl{/eesiﬁb ect invention

am ne was pure to us Irec

ot o e ooy UFEE A o WA AP o

stirred sol ytion of rotected, am ng al cohol 2-6
adrninflsggt_iI OFAEeNSS }lfﬁ'lc SEEVR %ngg{z gtglit}ﬁs.) Txisity 3nd glerapeutqc efﬁ%acy of such
di met hoxypropane (24.5 mmol) followed by BF3 etherate
compaouRds gan be inad; hy sianslard pharmacesticd procedangs imesll cultures or
di met hoxypropane (80.6 mml) was added and stirring

experifieifal misdlsf 8k, forf detdringing thell.D;flithe dioxd lettal w30% b€ the population)
concentrat ed under reduced pressure, then partitioned

o OSSR, BBy NSO R R s e e

betweé | ic a’ﬁ'g?n{arf{%&tig \%ﬁﬁ%}‘r@é (ﬁéé Qhueﬁé Ie%rﬁﬂ? g,r ief 91(11:( %&?&4 Eféprfsged as the ratio

ere uced pressur

Lve the crude coppound. Purificatjon by silica gel
LDso oo omngRagiati i datse hapatis indises ae preferied. o8 o
2006/ 002236 PCT/ US2005/ 022062 Step F: DI BAL Reduction
t o t he[0AP8lehyhedar obtained from-thy cel| cltag Assgg 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 ICs (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.

[0199] 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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2-7 2-8 [0221] To a cooled (-78C), stirred solution
of ester 2-7 (5.11 mmol) in toluene (25 m ) was added
wWOR®AeIA3€ 6. 64 nmol ) dropwi se. After 3h, the rReUSIING/022062

was quenched by cautious addition of sat. aqueous
NHAC1(40 m ). The m xture was diluted with EtOAc, the
organi ¢ phase was separated, the aqueous extracted

with Et OAc (x2). The organi cs were conbined, then

washed with 10% Rochel | e's Salt (x3) H2O (xI), brine
(x3) then dried (Na2804) ? and evapor at ed

under reduced pressure to give e crude al dehyde 2-8

2’?;3“&‘% e i PR B CRBmERt e Rrogent
N /. 2-9 N
lnvenqoezf%z? ng%l%?@ .W%@%@P@P%ﬁessrlqud}e% %@t@rsn?tﬁref% which are well

step D (1.15 mmol ) and al dehyde 2-8, (1.0 nmmol) in
&t.(10 M) was added AcOH (1.15 mmol) foll owed by

t he 99 VO 2006/ 002236 PCT/ US2005/ 022062 addition of

sodi unf0201]s - Thetaxyhmdo mydiod itterhddiaids need ghardotsrized bg high

reacti on was conplete, the mxture was concentrated

perfortBndéafgi ciRfbiootHAG CHPECYRSR EvORCrsaVIfllchivid Hﬁgﬂatogﬂiﬁy system

organics were separated, then washed with 1M Na

with a§2 éﬁ(? eer"ﬂe% AN 2’%\‘}5 or al rhdlgﬂAr? dte[lrlhg %Eﬁc&g éﬂr}ﬁe@g 8?%6 {i{ftima C-18
o .55 o o
typlcalll\;f s[\l‘cpuartmlgI WlHtl\l’ll- 5‘% aceton1tr11e/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.

[0202] Mass spectrometric analysis was performed on one of two LCMS
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
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[02231 To a stirred solution of amne 2-9 (0.25 mmol)

in CH2C12 (2 M) was added DI PEA (0.5 nmol) foll owed
whgoobloa22appr opri ate acid chloride, e.g., benzoReT/US2005/022062

chloride (0.27 mml). Once the reaction was conpl et e,

the m xture was partitioned between CH2C12 and sat.

ag. NaHCO3. The organics were separated and washed

with H20 (x2), brine (x2), then dried (Na2SO%4),

filtered, and evaporated under reduced pressure to

water @B B BEH 0w e 004 S E el B BBl | QA0 B Vottage s0

Fi nal Depr ot fon;: \ / \ NONCbhz NCHN N N-

V; cohmlnl]rl] ?@mrgtrgr%igjc’&i ggll\masF@m rqpogtgé a% Fb(gﬁe g{’lc%le protonaztec{\l parent ions.
Cbz-protected anmine 2-10 fromstep H (0.25 mmol) in
MeOH w8203y dGEYENanadybis is peHernpadesemHewldit Rackarddhsttungent (HP6890
anmount of 10% Pd/ C under an atnosphere of hydrogen.

Series A4 éhrodatfogrdphavifiod MasoSelv@ire Ddtdctdredd76 Gajdctor volunedd 1 ml; initial
concentrated under reduced pressure. The residue was

colum% ’gc?n cgd%f& ?gbeC]; %@T{M%ré&enbg?@?ﬁﬁn% 'Egﬁ%? Ed) ﬁﬁnﬁf}@ss, gas flow

reacti on was evapora ed u reduced

ressure to give the tjtle conp d [ S ) )
rate: 1 {Epiy GRjuby: S rpsthgias: %@E@%ﬁé 190515443, irpensions:
Corrg)ound 175 in Table 2. Exanple 3 Preparation of
30.0 m(RP3 o PRPM)- [ 1- ( 3- Fl uor o- benzyl ) - 4- (3-fuoro- phenyl ) - 1
H i m dazol -2-yl ] -2, 2-
di met PRO4Ir oNy¢lparGnapnati® rlentinee ANMMR)ranp i sis vebs parfoffiachen some of
(Conpound 404) Step A: Formation of enol ethers O

the corﬁ?&@ds bith £ Waridh HOCMBRANMR: (Pald AR TCTAYN Thodpeéttal @éference was either
Boc-3-fornyl pyrrolidine (50 mmol),” TMSCI (125 mol)

T™S (ﬁ”ﬂﬁjq[l?o% Srenflcd SRR o'tk %ﬁnQ.fsg%tﬁla lf&ff@&ﬁld@ﬁb‘?& WL rfh at elevated

e mxture was then ute

temperatures (e.g., 75°C) to promote increased sample solubility.

[0205] The purity of some of the invention compounds is assessed by elemental
analysis (Desert Analytics, Tucson, AZ).

[0206] Melting points are determined on a Laboratory Devices Mel-Temp
apparatus (Holliston, MA).

[0207] Preparative separations were carried out using a Flash 40
chromatography system and KP-Sil, 60A (Biotage, Charlottesville, VA), or by flash column
chromatography using silica gel (230-400 mesh) packing material, or by HPLC using a C-18
reversed phase column. Typical solvents employed for the Flash 40 Biotage system and flash
column chromatography were dichloromethane, methanol, ethyl acetate, hexane, acetone,
aqueous hydroxyamine and triethyl amine. Typical solvents employed for the reverse phase

HPLC were varying concentrations of acetonitrile and water with 0.1% trifluoroacetic acid.
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WD 2006/ 002236 PCT/ US2005/ 022062 w th hexanes and
filtered (Celite). The filtrate was then evaporated
waie@enonecluced pressure to give the TMS enol BCTERR05/022062

3-1 as a mxture of E and Z isonmers that were used
directly in the next step. Step B: Formation of the

Al dehyde OIM5S 0 HOH NN Boc Boc 3-1 3-2 [0226]

To a solution of TM5 enol ether 3-1 (3.7 nmol) in

acetone (8 m) was added a solution of N nethyl

nor phojp2 08 '\UﬁPékéj&hér@ng JTATRd 311 bt 4 are 1mdk%reIQCE{§i)u§. Also, in

rapidly stirred solution was added Gs04 (0.074
Ss
these e’%g%gfes %@elsé\gﬁer?e%g)%&?ag\gg% Pf%‘}ﬁ@ Ffo %@ﬁé g'le%ﬁﬂ % (3 x 5
m) to give the crude hydroxy al dehyde Purification
by silica gel chronatogr apfy“'a8%8%ded pure hydr oxy
al dehyde 3-2. Step QU Redugt¢robtepni nation FF N O N
OH N NH2 HN HN OH uM Boc micr8m®la3-2 F 3-4 N Boc 102
WO 2006/ 002236 PCAtLOB2005/ getti@aeid [ 0227] To a stirred
solution of (R)-am 33 f&edl® Mol ) and al dehyde

3-2, (0.3 nmol) in A2 § nﬁh}l WELE %ﬁﬁteﬁco" (0.31
) foll db & add
s acatonb y”%‘ge (IOIB@BM&I Iounc11I 3-3 was
er_si e

tris-acetoxyborohy

synthesized in a

utilizing the appro atel &W@thtuted
starting material & ter r?IB? ?'Fé@r SOdI um
tris-acet oxybor oh¥fPde™ (0 11§S’Pr pFodigasboxiptel. Once
the reaction wasDiBdp efe diisebutylalymimuen hedride
concentrated i n \RI®HA, Ppar tiisopropyicthdameen Et OAc and

1M NaCH. The org@dMa®P = dimethylaminopyridine
DMF = dimethyl formamide
DMSO = dimethylsulfoxide
DTT = dithiothreitol
EDC = ethylene dichloride
eq. = equivalents
ES/MS = electrospray mass spectroscopy
Et = ethyl
Et;0 = diethyl ether
EtsN = ftriethyl amine
EtOAc = ethyl acetate
EtOH = ethanol
g = gram
GCMS = gas chromatography mass spectroscopy
h = hour
HOAT = 1-Hydroxy-7-azabenzotriazole®
HPLC = high performance liquid chromatography
kg = kilogram
L = liter
LCMS = liquid chromatography mass
spectroscopy
LiHMDS = lithium hexamethyldisilazide
M = molar
m = meter
m/z = mass/charge ratio
MeOH = methanol
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wer e separ at ed,
(x1), brine (x2),

pr oduct .

unknown whet her

t hen washed with 1M NaOH (x2),
then dried (Na2S&4),
werapoo2sed under reduced pressure to give crUuPET/US2005/022062
Purification by silica gel
affored a single diastereoner 3-4,
it was the

H20
filtered, and

chr omat ogr aphy
t hough it was

R R or R S di astereoner.

Step D Cyclization to 5,6-spiro compound F F ON

C~C0 N NHNOHNN O 3-4 ONBoc NF Boc 3-5
[0228] To a stirred | 4t i ofjiifra@m no al cohol 3-4
(0.115 mmol ) in CI—IZZ% 1. Quifie Was added DI PEA (0.575
mol ) followed by c roacef: | oride (0.127 nmol).
After |'h, further chfor roace 1¥1010h| oride (0.075 mmol)
foll owed by DI PEA ( SZ mo &hce the reaction was
conplete, the mixtul®® was &V B85 ed under reduced
pressure to give t pFr o RHIYIANd 3- 5 which was

used directly

i n tA@ohext él!llalgnolmos WO 2006/ 002236
PCT/ US2005/ 022062 ®pbkp=E: nrilaal

Deprotection F F NN

N N O NBoc F 404 O NN £ 3nbrih€l2291 Boc- pr ot ect ed
am ne 3-5 (0.115 mmin was nhhcagted Wi th 10% TFA/

CH2C12 (3 m).

OnaeMreast i picasSmERIREL 8dsBnaricae

reaction was evapqrgibed undefioh ediaeI8erRiLS fe%gr e to
ive the title c _ by reverse
ghase prep. HPLC to gi ve t%ﬁz{y{ﬁ%&%gﬁ y04 in
Table 3. 104 WD 2006/ 00223 %I%@% Exanpl e
4 exafluorophosp a
room temperature orr.t. = room temperature
sat. = saturated
TEA = triethylamine
TFA = ftrifluoroacetic acid
THF = tetrahydrofuran
TMS = tetramethylsilane
TMSC] = trimethylsily! chloride
Example 1

Preparation of Compounds of the Invention of the Following Formula:
N R1
| /> : NH
N N\/“/
o
wherein R' is as defined herein

91



Preparation of

N-[(1R)-1-(1-benzyl -4-phenyl -1H i m dazol -2-yl)-2,2-dim
weedhglop2epyl ]-N- { [(3 S)-3-fluoropyrrolidin-3PgT/[yS2005/022062

met hyl } -1, 5-di net hyl - 1H pyrazol e- 3-carb oxam de

(Conpound 257) and N

[(1IR) - 1- (1-benzyl - 4-phenyl - 1H i m dazol - 2-yl ) -2, 2-di net

hyl propyl ]-N-{ [(3R) - 3-

fluoropyrrolidin-3-yl]nethyl}-1,5-dinethyl-1H pyrazol e

- 3- car boxam de ( CogRreUQIKZaRistek &nthesiiM5 O H F Boc
6 Boc 3-1 4-1 [0230? To a solutidn of TMS enol ether

3-1 frog Step A of Exanple 3 (42 mol) in CH3CN (400
?o): gas lladded SelectE-uor{+)—{available fromAfr
Codue’s "aHd Chen cals, Inc.) (43.2 mRachiN

react iRln was conplete, the& m x{sre was evapogat ed
under reggced pressuB remai ni ng solid/oil
was extracted with Et20 (x5 he et her extractsssz were
evapor at ed under reduced pre re to give the crude
al dehyde. Purification by silica gel chromatography

where &' finasidefinbthberdtizsi r ed al dehyde 4-1. 105 WD 2006/ 002236
PCT/ US2005/ 022062 Step B: Reductive Am nation

Na( OA , - - i
I S e G e

o TR R Tl A s

evapo%g%ﬁﬁq%?%&clgcf B@?&]{%o I eugalfd{l#lzksiglgqutaﬁyag%-%?%gfvleg ?n DMF (15 ml)
tris-acetoxyborohydride (1.0 mml) was added. Once

and the fgatpd wathithihanpsepriabhgshalocketeneel -gi 4y d-bregagacetophenone (4.0 mmol)
concentrated in vacuo, partitioned between EtOAc and

and stited MA©dm Tnpemtyya untikthoesastiorwpas evrepletet Hdw reactioe dniwiurdwas then
1M NaOH (x2), HO (xl), brine (x2), then dried

partiti¢ri¥d 256¥%gen BtOWlcend ¢,0a 864 thé apginddsedpatndetheredusied with H,O (x3),
pressure to

brine (x3), then dried (Na;SQy), filtered, and evaporated under reduced pressure to give the keto-

ester 1-3 which was pure enough to use directly in the next step.

Step B: Phenyl-Imidazole Formation

0 I N>H\<R1
B /
ockN \‘/U\O N NHBoc

1-4

[0210] To a stirred solution of keto-ester 1-3 (4.0 mmol) in xylenes (40 ml) was
added ammonium acetate (20 mmol). A Dean-Stark trap was added and the reaction heated to

140°C. Once the reaction was complete, the mixture was allowed to cool to room temperature,
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gi ve crude product. Purification by silica gel
chromat ography affored the amne 4-2 as a mxture of
wo RorRpoeel (R, S) di astereoners. 106 WO 2006/ 00PCBE6S2005/022062
PCT/ US2005/ 022062 Step C. Acylation G N N_ N + N
i -(\/- _NC"rCNHNFI OpON,F NN4-4 NN 42N
4-3 Boc N Boc Boc [02321 To a solution of (R) am ne
4-2 (0.069 mMmmol) in THE (0.5 m) was added DI PEA
(0.138 nmol) foll owed by
then phstitiodledBéthtn EtORY hi? St Srq3 NGRICIRN Ythe R4 aidsdferé Qefafdled, then

mmol ). The m xture was heated at 50C.~ Once the

SR T SSHERTRLS) B01029) R 5 HERASRTSGROR, Ak,
corol ol PSP R A B enns

JFA  CR2C2 Np N Tip- No N NNBoc 257 N H 4-3
use diregthg ) the@existen ect ed anmi ne 4-3 (0.004 nmol) was

treated with 10% TFA/ CH2C12 (1 M), Once the

reacti on was . Lan .evapor at ed

under reduce B‘;ﬂégfgg?zgﬁ%}ﬁodﬁgtﬁtﬁ%hﬁg b?}n?%%/ fse phase

prep. HPLC to give the pure Conmpound 257 in Tab 2.

107 WD 2006/ 002236 PCT/ US2005/ 022062 Conpound

(not shown) in Table 2 was synthesi zed using si ar
procedures usning 47 as starting material in Step)D.
NH R? 1-6 N R!
[, - [ )
N NHBoc N NHBoc
14

[0211] To a stirred solution/ suspension of imidazole 1-4 (4.0 mmol) and K2COs
(8.0 mmol) in DMF (10 ml) was added the benzylating agent, e.g., benzyl bromide (4.40 mmol).
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), brine (x3), then dried (Na,SOy), filtered,
and evaporated under reduced pressure to give the crude benzylated phenyl imidazole 1-6. The
crude reaction material was then crystallized (EtOAc, hexanes) to give pure product. The

regiochemical outcome was verified by 'H NMR.

Step D: Deprotection to the free amine

1-6
N R?
V/

N NHBoc N NH,
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Exanpl e 5 Preparation of
(59)-3-[(1R)-1-(1-benzyl -4-phenyl - 1H i m dazol - 2-yl) - 2,

wQ2aeex2By/ | propyl |- 1- PCT/US2005/022062
oxa- 3, 7-di azaspi ro[ 4. 4] nonan- 2- one (Conpound 319) and
(5R) - 3-

[(1IR) - 1- (1-benzyl - 4-phenyl - 1H i m dazol - 2-yl ) -2, 2-di net

hyl propyl ] - 1-oxa- 3, 7- di azaspi ro[ 4. 4] nonan- 2- one
(Conmpound 320) Step A . IZ NN NHNOHOCNHWM,Ms 3 5-1

N 5-2 Boc Boc [0234] To a stirred solution of am no

al cohol 5-1 (0.96 mml) in DMF (0.4 nl) was added

| m dath%%zc]é é@%rd?%@é& amit¥hFe (C& aq s ﬁg&%&’&‘kﬂm%% TFA in

TMSC e‘reaction was conple e mxture
a |t|on d betwee t OAC_and sat . ous . NaHCOS.
CHZC%H‘%O Chish R0 P8 LERRe @3 FeqCHian YR SHRHTAER 2 igcno and then
gueous NaHCOB ( x 2) H20 brine (x2), then dried
partlthnqéé)s@@en HtOAcand gat. agdV nr&wgma%weﬁeéa%é@d then washed
pressure to give crude product. Purification by
with sati 4. NaH§20; @B),dhtt 3), dping (d)f thienlidded MaSOLY (filtetedeand evaporated
5-2. 108 WD 2006/ 002236 PCT/ US2005/ 022062 Step B:

under @Aabédzpﬁbssﬁfé foQitdihe Phénys irhidazsle Mee ditind\ -IN wﬂ‘ibli'INaé?tﬂa‘B ehough to
O 5-2 Boc 5-3 Boc [0235] To a solution o

usedn%bﬂ(llygltﬁétl@its%. (0.073 mmol ) in CH2C12 (0.8 nl) was

DI PEA (0.876 nmol) foll owed by phosgene (0.584
mmol ). Once the reaction was conplete, the m xture
was concentrated iStepdzuReduntivetAminapioni fi ed by
reverse phase prep. HPLC to give the pure spiro
srpound 5-3 as a mixture of (R R and (R

gt ereoners. Step C. Final deprotection Q @

[0213] To astirred solution of amine 1-7 (1.0 mmol) and appropriate aldehyde
1-8, e.g., 2-(3-oxopropyl)benzo[c]azoline-1,3-dione (1.0 mmol) in CH,Cl; (7 ml) was added
AcOH (1.0 mmol). The mixture was allowed to stir for 5 min before the addition of sodium tris-
acetoxyborohydride (1.10 mmol). Once the reaction was ;omplete, the mixture was
concentrated in vacuo, partitioned between EtOAc and 2 M aq. NayCOs. The organics were
separated, then washed with 2 M aq. Na,COj3 (x2), H,0 (x2), brine (x2), then dried (Na;SOy),
filtered, and evaporated under reduced pressure to give product 1-9 which was either purified by

reverse phase prep. HPLC, or more usually was pure enough to use directly in the next step.
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NN+N NNNNN O0=-/\0 00 001", 5-3 N 320 N 319
"N Boc HH [0236] Boc-anine 5-3 (0.0135 mmol) was
wo e@avext3si th 10% TFA/ CH2C12 (0.3 m ). Once rPBPED/USIINSG/022062
was conplete, the reaction was evaporated under
reduced pressure and purified by reverse phase prep.
HPLC to give the separated 320 (R R and 319 (R'S)
di astereoners. 109 WD 2006/ 002236 PCT/ US2005/ 022062
Exanpl e 6 Preparation of
N-(3-am nopropyl ) - N-[ ($&p-F:- Atylagiogy! - 4- phenyl -1 Himd
azol - 2-yl)-2- net hyI propyl ] - 4-nmet hyl benzam de
( und 1) Step A: Keto ester synthesi

BocHN O O

6- 37] A stir sol uti on of D Boc- Vg (4. 605
|n Et(]—|(1 was treated with .
230 = mn, the EtOH was rermvd y

eva t| unu r ediced pressure.
rexi ssol ved il 0O
eat d W\' - br onpacet o ci( 0. .
q : .

stirred at roomtenpe
was conmplfé e. The reaction™ xtiee was t hen
partitioned between Et OAc and H2O, and the or¥
separated, then washed with H20 (x3), brine (x

dried Na2804) filtered, nd evaiérat ed under
r educel#2Mflestopatifr 5919%04 ¢ d-%d ¢ bmmplyin Gl (D) was

ure enough to use directly in the next step. Step B:
added %%N Rebinmody folthwag by e apgprapriate adid cilprigebd 05¢.2 , benzoyl chloride

(1.0 mmol). Once the reaction was complete, the mixture was partitioned between CH,Cl, and
sat. aq. NaHCOs. The organics were separated and washed with H,O (x2), brine (x2), then dried

(NayS0y), filtered, and evaporated under reduced pressure to give product 1-11.

Step G: Final Deprotection

®)
N R! N R?
l p N ’ I p NHg
NHNf 0 N NJ\/
0] 0
1-12 113

[0215] To a non-stirred solution of phthalimido compound 1-12 (0.3 mmol) in
EtOH (1.5 ml) was added anhydrous hydrazine (1.5 mmol). Once the reaction was complete, the
reaction was filtered, and the filtrate evaporated under reduced pressure to give the title

compound which was purified by reverse phase prep. HPLC to give the pure product 1-13.
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[0238] To a stirred solution of the product from Step
A keto ester 6-1(1.589g, 4.743 mmol) in xylenes (50
workgosmeez3@dded amoni um acetate (1.82g, 23.7 nPOI/PS2005/022062

Dean 110 WD 2006/ 002236 PCT/ US2005/ 022062 Stark trap

was added and the reaction heated to 140C. Once the
reacti on was conplete, the mxture was allowed to

cool to roomtenperature, then partitioned between

Et OAc and sat. ag. NaHCO3. The organics were

separated, then washed ngt! (ngﬁéZ aq. NaHCO3 (x2), H20
(x3), brine (x3), then dried (Na2S®™4), filtered, and

evapor at ed under reduced pressure to give the phenyl
Prenardazmﬁva(m)ﬁaammm&dlyﬁmr@p@ﬂmw-KgRirédlthenéxH hepyl-1H-

t he nentidstod-yIB22pdifetidpropydibenzanidet(Compoamngd 175

i mdazole N N NHBoc 6-3 [0239] To a stirred

Crl

sol uti on/ suspensi f. .om Step B
compound  6-2 (1. g?%.‘ﬁggﬁ‘%%ﬂé%coe (0. 8769,
6.34 mmol) in DW (10 m) was added benzyl brom de
(0.415 m , o3.49 mmol ). Once the renction @S, conpl et e,
t he %:c Qur was partiti oneobocpgt n Ft QA nd H20.
The é it bayer was separ at ed gndOnasjied™Wwi t h H20
(x3), brike (x3), then dried ( SHA) ,Ofiltered, and
evapor at’ed “un@er reduced pressure to2¢g ve the crude
benzyl at ed phenyl im dazole. The crude reaction
material was then crystallized (Et OAc, hexanes) to

out corll 1S §8HFre SRR e ironlfl NG HhmoD, compound
2-1, te e BB i 10 TS U<gied Wit Cadg DR D Pl 45 min, the

am ne conpound 6-3 from Step C (0. 40@1%, 1.0 mol) was
EtOH wasmmmyedby kvaprativBAmder edped préssunel JThe cpridual eesdum g#lt was re-

was conplete, the reaction was concentrated in vacuo
dissolv@tdn DiVIN (1Fanl)iahtl divctskdnel witle thelpp¥priateds-hald-ketope, eg, 2-

NaHCO3. The organics were separated, then washed with

bromo#@toph8foneN@ 0G0l peddl stiteat(Pt2intilthé RBct{ohdas dodngiletd! TRE reaction

mixture was then partitioned between EtOAc and H,0, and the organics separated, then washed

with HyO (x3), brine (x3), then dried (Na,SO4), filtered, and evaporated under reduced pressure

to give the keto-ester 2-2 which was pure enough to use directly in the next step.

Step B: Phenyl-Imidazole Formation

NH

] / %?L
BocHN o > N NHBoc
0]
2-2

2-3

[0217] To a stirred solution of keto-ester 2-2 (4.0 mmol) in xylenes (40 ml) was

added ammonium acetate (20 mmol). A Dean-Stark trap was added and the reaction heated to
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(Na2S04), filtered, and evaporated under reduced
pressure to give the phenyl imdazole free am ne

W@ o0vp002286 6- 4 whi ch was pure enough to use di rECT/U§20051022062
the next step. Step E: Reductive Amination O N N O
N HN 6-5 [0241] To a stirred solution of am ne 6-4
fromStep D (59ny, 0.193 mmol) and
2- ( 3- oxopropyl ) benzo[ c] azol i ne-I, 3-di one (39ng, 0.193
mmol) in CH2C12 (1.5 m) was added AcOH (11 L, 0.193

140°CY0RLe the FBRtiTh X2l cBmpfse, Fhd rﬁi’iﬁﬂet\z&hs%ﬂbﬁ/ecﬁ EU codl B Ft., then partitioned
before the addition of 112 WD 2006/ 002236

betwe%’%é&?g %rgcgéag 2%'10%.3{ /3{? ItTglrg]O #nﬁis%e% gﬁ%Pa%cP I?P[e%rwas%ed with sat. aq.
LR B o S i BEL SO 4550 L2 A0 s

washed with 2 Ma élow) H20(x2) brine (x2),
pressure Egiye ﬂ@d)henxlélzs@@;zolefz-qi phichavasamde eranghde usedirasHsdn the next step.

reduced pressure to give product 6-5 which was pure

enough to useggi re.: fn. t ep F:
Acyl ation S '\ﬁc%%yglgméﬂ%fn Eﬂﬁ ?%azgh rred
sol ution of amne 6-5 from Step E (42ng, 0.085mmmol) in
CH2C12 (1.2 ml) was added DI PEA (30 L, 0.17 1)
fol | owed byptoluoyl chloride (12.4 L, 1.0 ).
Once the r pn was conplete, the m xture was

partitio en CH2Cl2 and sat. ag. Na . T

Or gaRiCS separ at sd—and wasted with H2O (x2)

bri x2) Q¥ried (Na2sSOM), filte NHBoc
product 6-6

evapsfa izd under reduced pressure to gi
whi ch wa ?Jure enough to use directly in the Aéxt

step. 113 WO 2006/ 002236 PCT/ US2005/ 022062
[0218] To a stirred solution/ suspension of imidazole 2-3 (4.0 mmol) and K,COs

(8.0 mmol) in DMF (10 ml) was added the benzylating agent, eg, benzyl bromide (4.40 mmol).
Once the reaction was complete, the mixture was partitioned between EtOAc and H,O. The
organic layer was separated and washed with HO (x3), brine (x3), then dried (Na;SOy), filtered,
and evaporated under reduced pressure to give the crude benzylated phenyl imidazole. The crude

reaction material was then crystallized (EtOAc, hexanes) to give pure product 2-4.

Step D: Deprotection to the free amine

NHBoc
24 : 2.5
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Step G Final Deprotection NNH2 N N Lo 1 [0243] To
a non-stirred solution of phthalimdo conpound 6-6
wo e@ane2ep F, (52ng, 0.085 mmol) in Et OH (1. 5pai/PS285022062

added anhydrous hydrazine (26 L, 0.85 nmol). Once the

reacti on was conplete, the reaction was filtered, and

the filtrate evaporated under . reduced pressure to

give the title compound which was purified by reverse

phase prep. HPLC to give the pure product 1 in Table

1. Exdop1% Bdxpptectddiaonno?- -4 (1.0 mmol) was treated with 10% TFA in

N- (3-am nopropyl )-N-[(1R) - 1-(1-benzyl - 4-phenyl -IHimd
CHzCl?@qJnr) 20Mt redetim was complete the reaction was concentrated in vacuo and then

di met hyl propyl ] -1, 5-di net hyl -1 H pyrazol e- 3- car boxam de

BB e SRS TR Sy G i

o RS o T s e

After 45 nmin, the Et(]—| 114 WO 200
reducepressysp b give Myoreny | jmidaze egréwgwgtwaérl’“mj’é’#lgh to use

reduced pressure. The residual cesiumsalt was
directly extie sextistapd in DVF (150 nl) and the treated with

2- br onbacet ophenone (8.60 g, 43.2 mol, 1.0 eq.) and

stirred at roomte fo ur. The reaction

m xture was then p‘ i?tsgﬂgbesﬁé’tf\%d;eﬁydﬁt QAc and H20,

and the organi cs separated, then washed with H20 (x3),

brine (x3), then dried (Na2SQ™), filtergad, and

evapor ated gnder reducedady esomee to givg the

keto-ester 22 mhich was enoughy

in the Mée@ syep. Step_13: Phenyl im dazol

NH N NHBoc 2.3 \
NHCbz Cbz

dyrectly
tion

2-6 2-7

[0220] To a stirred solution of Cbz protected amino alcohol 2-6 (12.25 mmol) in
acetone (50 ml) was added dimethoxypropane (24.5 mmol) followed by BF; etherate (20 pL,
catalytic amount). After 16 h, further dimethoxypropane (80.6 mmol) was added and stirring
continued for a further 16 h. The mixﬁlre was then concentrated under reduced pressure, then
partitioned between EtOAc and sat. aqueous NaHCOs. The organics were separated, then
washed with sat. ag. NaHCO; (x2), HoO (x2), brine (x2), then dried (Na;SO), filtered, and
evaporated under reduced pressure to give the crude compound. Purification by silica gel

chromatography afforded the ester product 2-7.
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[0245] To a stirred solution of keto-ester 2-2 from
Step A (15.1 g, 43.2 mmol, 1.0 eq.) in xylenes (500
worRgosmei@dded amroni um acetate (16.6 g, 216. 2POTDB2005/022062
5.0 eq.). A Dean-Stark trap was added and the
reaction heated to 140C for 1 hour. Once the reaction
was conplete, the mxture was allowed to cool to room
tenperature, then partitioned between Et OAc and sat.
aq. NaHCO3. The organics were separated, then washed
with sat. aqsypFCBIRAI?Reduti?da (¢l AlBelyd (x3), then
dried (Na2SO4), filtered, and evaporated under reduced
pressure to ive the phenyl i m dazol e 2-Zwhi ch was
pure enough t§ use directly in the next stgp. ~L115 WO
2006/ 0022 2005/ 022062 Step C. BHnzyfatnion N
le C N NHBoc 2t4 0246] To a stirred sol uttq/
suspensi on of imMazole 2-3 fromStep B (14. 26,9, 43.2
nmmol, 1.0 eq.) anebzK2C03 (12.00 g, 86.4 nmmol, 2.0 eq.)
in DVF (150,51) was added the benzyl broni de2@5. 65
m, 47.53 nnol 1.1 eq.). The reaction was stirred at
roon1tenperature for 12 hours. Once the reaction was

conpl t ned. bet
g 10 LAl i AP 21 L o
W th H20 xgﬁ brine (x3), then drled ,

(25 mi)wastadded DIBAL-H (6,66 mmel) dippudse. r/%%‘il'@@dﬂﬁrf%élﬁp avap guenched by
gi ve the crude benzyl ated phenyl im dazole 2-4, which

cautiousaddifion ef satcagybousiNFxfie4@imik cThembrture was dlilutediwith E{fAc, the
Step D. Deprotection of the free amine N el& N NH2

orgamc2ph'§se {82 dephraal thy fuesisesiracted ovith-EIOMCARR)SUHe dogdricsOvere
g, 11.93 nmmol) was treated wth 15% TFA in CH2Cl12 (35

) dried (N2,S0y),
om0 PR TR 07 B S 50

filtered Nves a féihlmrﬂ g%ﬁﬁéet ' o?sgl.dlrqu gﬁﬁg%ahﬁﬁﬁld@fﬂﬂ%sﬁﬁ avh?&r ‘ﬁas used

] i x2), H20 (x2), brine (x2), then dried

dlrectl)(mghg@gi}lctl‘qur{n@a@a} and evaporated under reduced
pressure to give the phenyl inmidazole free anine 2-5
whi ch was BHp°G: Reductive Amination to install sidechain:

AY e
N NH, 0 N HN

0
28 HJ\E >< 2-9

N

Cbz

2-8

[0222] To astirred solution of (R)-amine 2-5 from step D (1.15 mmol) and

aldehyde 2-8, (1.0 mmol) in CH,Cl, (10 ml) was added AcOH (1.15 mmol) followed by the
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enough to use directly in the next step. Step E
Reductive Amnation O NN NHN-/--/ 7-1 [0248] To
W@ 2@bi0022861 sol ution of amine 2-5 from Step D (BCDOSYN5/022062

3.13 mol, 1.0 eq.) and the 2-(3 -oxopropyl)benzo
[c]azo |ine- 1,3 -dione 25 (0.51 g, 2.51 mvol, 1.0
eq.) in CH2Cl2 (10 mM) was added AcCH (0.18 m, 3.13
mmol, 1.0 eq.). The mixture was allowed to stir for 5
m n before the addition of sodium

additiog%)'f SoBERUAXYESBMHIHYERIE B 7Bmehol 3 O THPeactlonlwifedmplete, the

ce the reacti'on was conplete, the mxture was
i GOSN 8 B ML ORLIBE IR, T rganics

were sqEREd, ormasneL (b SO 02 Hi0 510, b (6 spFied (Ne2S0),

under reduced pressure to give_ product 7-1 which was
filtereds andeevaporatgd unserzedueridressiug tp giversudeeprodagt @) which was used

2006/ 002236 PCT/ US2005/ 022062 Step F: Acylation O N
directlNin the aexstdpO N N 7-2 [02491 To a stirred solution of

amne 7-1 fromStep E (0.04 g, 0.08 nmol, 1.0 eqg.) in

CH2C12 (0.3 m) was added the acid (0.024 g, 0.17

mol, 2.2 eq.), HOAT (0.24 g, 0.17 nmol, 2.2 eq.),

and TEA (0.05 ni, 0.33tepbl: Aeylatieny ). After 5 nminutes

EDC (0.04 g, 0.18 mmol, 2.3 eq.) was added, and the
reacti on was heated to 55C for 24 hours. m xture
en partitioned betweepn CH2Cl2 and /. .
The organics were separated and washed wt

aq
H20 (X2, brin x2), t P@d (Na2SO4), fyi It S(
and ev nder re d pressure tofgl r oflucNCbz
7-2. \)O\/NCbz . N\
2

o

y
o
-10
[0223] To a stirred solution of amine 2-9 (0.25 mmol) in CH,Cl; (2 ml) was
added DIPEA (0.5 mmol) followed by the appropriate acid chloride, e.g., benzoyl chloride
(0.27 mmol). Once the reaction was complete, the mixture was partitioned between CH,Cl, and
sat. aq. NaHCOs3. The organics were separated and washed with H,O (x2), brine (x2), then dried

(NayS0y), filtered, and evaporated under reduced pressure to give product 2-10 which was used

directly in the next step.
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WD 2006/ 002236 PCT/ US2005/ 022062 Step G Synthesis of
99 NNHZ | s NN ON \ N~ 99 [0250] To a
wWmewe®03286 ed sol uti on of phthalim do conpound FERUS2005022062
Step F (0.02 g, 0.03 mol, 1.0 eqg.) in EtOH (0.1 m)
was added anhydrous hydrazine (0.005 g, 0.15 nmmol,
5.0 eq.). Once the reaction was conplete, the reaction
was filtered, and the filtrate evaporated under
reduced pressure to give the title compound which was

purified by reverses 2A§%n Léint O Qive the pure
product 99. 119 V\DZ ooz@ﬁﬁﬁ? é&OOSI 022062
| e 8 Preparation of

m nopropyl ) - N-{ (1R) - 1-[ 1- benzyl - 4- ( 3- ropheny
i m dazol - 2-

yI] 2 thIp yI) 15d|rrethyl-ll—|-pyrazole3 arboxa

md 5 Step A: Keto ester synthe OH \H

Boc N 511 A-stirred-sol uti on of 2
aci Og, 36.8 nmol 1.0 eq.) O—|N(1

eq. ) 45 mn, the EtOH was renoved by
evapor at under reduced pressure. The resr7gual
cesiapp s&=t/ was redi ssolved in DW (130 m‘) and

E gegg elgfi\?te h?zf?iu‘%ﬁ :i f‘?&-@?&&&?ﬂ fﬁ?ﬁ%ﬂ??@@"ﬂ%ﬁﬁ%ﬁs err:]mol) in
MeOH TR oatofied B il bl sl s %rrT i ﬁ"éoe%i?@gnﬁ
par ted washed wth H20 brine
atmosqR by p N AGISEL P THisp iR Yas APVGr<e (G51ien st caerarated under

reduced S_essure to give the keto-ester 8- |which was
reduceg presswro Uy residugseasdicatedtwith 1096 (THe\/GECL<f ep). Once reaction was

complete, the reaction was evaporated under reduced pressure to give the title compound which
was purified by reverse phase prep. HPLC to give the pure Compound 175 in Table 2.

Example 3

Preparation of (R)-9-{(R)-1-[1-(3-Fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-imidazol-2-yl]-2,2-
dimethyl-propyl}-6-oxa-2,9-diaza-spiro[4.5]decan-8-one (Compound 404)

Step A: Formation of enol ethers

0 OTMS
Jﬁ D
N
réloc Boc
31

[0225] A mixture of N-Boc-3-formyl pyrrolidine (50 mmol), TMSCI (125

mmol) and Et3N (250 mmol) in DMF (60 ml) were heated for 6 h. The mixture was then diluted
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120 WD 2006/ 002236 PCT/ US2005/ 022062 Step B:
Formati on of phenyl-im dazole NH CI N NHBoc 8-2

WO 06Ap22F®© a stirred solution of keto-ester 8-RCT/ISIM05/022062

Step A (13.5 g, 36.8 mol, 1.0 eq.) in xylenes (450

m ) was added ammoni um acetate (14.2 g, 185.0 mmol,
5.0 eq.). A Dean-Stark trap was added and the
reaction heated to 140C for 1 hour. Once the reaction
was conplete, the mxture was allowed to cool to room

with hteitbeaad Gliced {Odhie)) AHel filirptd aehshkén®aPorateddmderrRdudtpressure to

ag. NaHCO3. The organics were separated, then washe

v USSR s PRl 40 e, B (09 gl e

step.

pressure to give the phenyl im dazole 8-2 which was
pure enough to use directly in the next step. Step C
Benzylation N CI N NHBoc 8-3 [0253] To a stirred

sol ution/ suspensiepB: qf‘oﬂnfﬂtﬂﬁz(;ﬂtﬁe Adde @m Step B

(12.85 g, 36.8 nmol, 1.0 eq.) and K2 3 (10.17 g,
73.6 mol, 2.0 eq. |nDI\/F(122rH)vvasaddedthe
benzyl br om de b m, 40.49 mol, eq.).

Reaction was stN(red at roomtenpeH for 12 121 WO

2006/ 002236 PCT/ 005L022062 fpours. /Ong¢e the

reacti on was conpj€te, the mxture wa artitioned

bet ween Et QAc andBé®2O. The organi c | ayBec was

separated and was d with H20 (x3), bri e (x3), then

dried (Na2SO4), Itered and evaporate?d under

reduced pressure to gi ve the crude benzyl at ed phenyl

i m dazj@R26]8- T3 a solutiot oM Detrod ethenBdH(3 17anmol)dn deetend (8yml) was
onto the next step. Step D. Deprotection of the am ne

added b soltioNofNN2methyl morpholine N-oxide (5.5 mmol) in H,O (1.2 ml). To this rapidly

stirred solution was added OsO4 (0.074 mmol). After 3 h, the mixture was evaporated to dryness

under reduced pressre azeotroping with benzene (3 x 5 ml) to give the crude hydroxy aldehyde.

Purification by silica gel chromatography afforded pure hydroxy aldehyde 3-2.

Step C: Reductive Amination

F F
[ hj%% o) OH [ lj}j
H
N NH, /U\Q N HN— on
Boc
Boc
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8-4 [ 02541 Boc-protected amne 8-3 from Step C (5.0 g,
11.40 mmol ) was treated wth 15% TFA in CH2Cl2 (35
wOorkgos/0@28€ reacti on was conpl ete, the reacti onP@EES2005/022062

concentrated in vacuo and then partitioned between

Et OAc and sat. ag. NaHCO3. The organics were

separated, then washed with sat. ag. NaHCO3 (x2), H20
(x2), brine (x2), then dried (Na2S04), filtered, and
evapor at ed under reduced pressure to give the phenyl

i m dazmRe7f r ee a%ﬂhe@s&uﬂoM(Rg-ahﬁﬁe B3 (©.282 7061 ah@® aldSRyde 3-2,
directly in the next step. 122 WD 2006/ 002236

03 T 205! 2% ShePEOHAR BTG P Rugolor o
R LT X RO B L R AN

11.40 mol, 1.0 eq.), in CH2C12 (40 nm) was added AcCH
Example 1 gafiliging the appropsigely fiuomo-gepstitutechgtaring materialg sAfter 18h, further
allowed to stir for 5 mn before the addition of
sodiung triki-agetaxyberobydridex 967 ampal) wae addeds Onpe thoredGiomwhs complete, the
1.1 eq.). Once the reaction was conplete, the mxture

mixturédfas Concatuted ie tladud, YatitiGnedb@twéenl 1O £Hdt1vE 8TaOE . Ofe organics
and 2 Mag. Na2CO3. The organics were separated, then

A 2 A : i .
v A B o, PSS {10 860 o iy oo,
T o e
chrom%}%g%/pg)%% 31%1 F;(%lTr/rglIJeS ig%g;rlegéégg-%, th%tugfmO itlizilasAC l ;’;‘&,}1 %v%et%er {%I was the

R,R or R,S diastereomer.

Step D: Cyclization to 5,6-spiro compound

F F
O

NF?L SNEN "

7 / )\?L
N HN\}%H N N

O:<\\>O
F 34 N & o NBoc
Boc 3-5

[0228] To a stirred solution of amino alcohol 3-4 (0.115 mmol) in CH,Cl, (1.0
ml) was added DIPEA (0.575 mmol) followed by chloroacetyl chloride (0.127 mmol). After 1h,
further chloroacetyl chloride (0.075 mmol) followed by DIPEA (0.287 mmol). Once the reaction
was complete, the mi#ture was evaporated under reduced pressure to give the spiro compound 3-

S which was used directly in the next step.
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[0256] To a stirred solution of amne 8-5 fromStep E

(0.05 g, 0.10 mmol, 1.0 eqg.) in CH2C12 (0.3 mM) was
w@daedorbe acid (0.02 g, 0.11 mmol, 1.0 eq.), POAUS2005/022062

(0.15 g, 0.10 mol, 1.0 eq.), and TEA (0.03 m, 0.20

mmol, 2.1 eq.). After 5 mnutes EDC was added (0. 22

g, 0.20 mol, 2.0 eq.), and the reaction was heated to

55C for 24 hours. The m xture was then partitioned

bet ween CH2Cl12 and sat. ag. NaHCO3. The organics were

separ at ed and washegeyt qhnhpﬁkéﬂggangrlne (x2), then

dried (Na2S04), filte and apor at ed under reduced

pressure to give product 8-6. 124 WD 2006/ 002236

PCT/ US2005/ 022062 Step G Deprotectibn of the amine N

N Cl i--~ NNON 71 [0257] non-stirred

S on of phthalimdo conpound

(0. g, 0.02 mol, 1.0 eq.) in EtCH

added JanRydr ous hydrazi ne (0.003 g,
.NChc he reaction was conplet;

and the TiTtrate evapQrs
relﬂ give the title co
hgse prep. HPLC togf ve

thesis of inte ned|a6

|,_5.0

r educed
s~purified

?ﬁgyr r oduct
R, “—NH
F45) mat but yl

3-fornyl -4-hydroxypyrrolidin-I-carboxylate [0258] The
title conpound is useful as an internediate in
synt hesi zi ng conpounds of the invention. 125 WO

2006/ 0fg32616 B -ponalPAdine 36370, SisHhnddl) wis tHatdd with #0% TFA/

CH,Cl; (3 ml). Once reaction was complete, the reaction was evaporated under reduced pressure

to give the title compound which was purified by reverse phase prep. HPLC to give the pure

compound 404 in Table 3.
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[0259] 5.0 g (29.5 mol ) of tent-Butyl

2,5-di hydro-1 H pyrrol e-1-carboxylate and 11.7 g (67.9
wOor@bp023€hl or oper oxybenzoi ¢ aci d were stirredPCTHUFTDOFD22062
of DCM under nitrogen at anbient tenperature for 20
hours. Excess 1N NaOH was added to the reaction

m xture and the resulting solution was extracted using

DCM (3x). The organic | ayers were conbined, dried

over MgSO™4, and the solvent was renoved in vacuo

yielding 5.2 g (28.1 molgy 9o 40f 9-1 as a yell ow

oiI StepB ™H O'-~-0 9- [0260] 4.3 g (23.3

of conpound 9-1 and 0. 21 (2.33 mmol) CuCN in
Prewaﬁlpn ARy H(1B)rd- (tﬂ@nwelr‘bpbml -imidazgl-Z2ylv2,Aydimethylpropyl]-N-

HES3sfluoropyxnolidin-3-yH nsethyldl)5-dimsethyl B -pydnzgle 3 crbaxwmide
the resulting sol uti on(Gempathd26% to warmto anbi ent
tenperature during the course of 7 hours. The

reacti on was nonitored by thwg | ayer chromat ogr aphy

and the product was el ut ed® ing 1:2 ethyl acetate

and hexanes and staining with ninhydrin. The reaction
Nw[laR)Qu(inbhﬂgl-mlilimymHFl&ﬁé@koNHWZandinmthylpeémd]-N-{[(BR)-3-

fluor6pyr¥blidines-gf] Metlipl)-1,51dith tRyI0 r&folaBicarieaniife (Compound 258)

2006/ 002236 PCT/'US2005/ 022062 ayers were dried over
MySO4 and the sol vent was $ermved in vacuo yi el ding

4.75 g (22.3 mmol, 96% oP*®BA as a tan oil. Step C
OH,H O_~"0-~ 9-31[0261] 2.0 g (9.4 mmol) of 9-2
was dissol vetivgn 20 mM THE and 10 ml 420 followed by

the additi Qof 3.51 g (16.4 mol) 1p4 and 0.23 ni

osm umtetr%«—;’ de. The reaction was stirred at anbi ent

t enper at ur e{ungler nitrogemyrtel di ng wh te

precipitate aq er 30 mnutes. The rea®fion was

nmoni t ored by i n-1 ayer chromat ogr aphy®8hd the product
was eluted wgsing 1:1 ethyl acetate angd hexanes and
staining with ninhydrin. The reaction was conpl ete

after approximately 8 hours. Excess H20 was added to

the re [.on_m xture a sql ut
ext r ac@géd]u 2]; %g Selufign 0 g@’(\:‘g;q"@ ?tg é'er}%’én gEﬁPtA ﬁggxample 3(42
%anl c_layers were washed w
mmol) in CH3CN (400 ml) was added SelectFluor® (available from Air Products and Chemicals,
Inc.) (43.2 mmol). Once the reaction was complete, the mixture was evaporated under reduced
pressure and the remaining solid/oil was extracted with Et;O (x5). The ether extracts were

evaporated under reduced pressure to give the crude aldehyde. Purification by silica gel

chromatography afforded the desired aldehyde 4-1.
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saturated NaHCO3 and brine, dried over MgSO™4, and the
sol vent was renoved in vacuo yielding 1.35 g (6.3
wor@b/008399 of 9-3 as a tan foam [0262] ConporeUSDF5/022062

298, 299, 300, 307, 308, 309, 310, 326, and 327 were

synt hesi zed using simlar procedures as in Exanple 6,

7, and 8 using internediate 9-3 as internediate in
reductive am nation step. 127 WO 2006/ 002236

PCT/ US2005/ 022062 Exanpl e 10 Preparation of

N[(1R)-1-(1- benZySfeﬂ)lf"rl@MchI\'#Alﬁ@nqagﬁ’l -2-yl)-2,2-dim
ethylpropyl]
[ (3R) -3, dlan1no-5-oxopenty|]benzan1de ( Conpound 100)

I H2 / ONH2 O Step A: Thio- Est e/=Synt hesi s
Ft S NHBoc O NH2 O NH2 Y O 10-1%0-2 O
[0263] To\a sti ”eﬂa@AEHBHQEHg@f AcOH
Boc-L-[i -ffo pa ) and gt hane

in DM (10 m) was added
N‘oh | car bodi mjde& (8.8 mmol ) &y
The r I on was{stined at rod
the reaction was conplete. The peEcCi pitate

filtere#Sand washed with eth§$ acetate. The Oi gani
were conbi ned and concentr%ted Separation on a go
silica gel colum with ethyl Tcetate gave the desirea
t hi oester 10-2. 128 WD 2006/ 002236 PCT/U82005/022062

Step B: Al dehyde Synthesis EtS NHBoc H NHBoc O NH2
NH2  110231]1 0T @a stirred solution of (R)-amine 2-5 (2.0 mmol) and aldehyde 4-1,(2.2

mmol) in CH,Cl; (20 ml) was added AcOH (2.0 mmol) followed by the addition of sodium tris-
acetoxyborohydride (3.0 mmol). After 19 h, further sodium tris-acetoxyborohydride (1.0 mmol)
was added. Once the reaction was complete, the mixture was concentrated in vacuo, partitioned
between EtOAc and 1M NaOH. The organics were separated, then washed with 1M NaOH (x2),
H,O (x1), brine (x2), then dried (Na;SOy), filtered, and evaporated under reduced pressure to
give crude product. Purification by silica gel chromatography affored the amine 4-2 as a mixture

of (R,R) and (R;S) diastereomers.
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O [02641 To a stirred mxture of ethyl thio ester 10-2
(0.1 mmol) and 10% Pd on carbon (20 nol% in acetone

W@ 200610)220@s added Et3SiH (4.4 mmol ) at room t ePQEUSL005/622062
under an argon atnosphere. Stirring was continued at
roomtenperature until the reduction was conplete in
about 30 mn. The catalyst was filtered off through
Celite and washed with acetone. Evaporation under
reduced pressure produced al dehyde 10-3, which was use

directly in the next R (& Reductive
Am nation to Install &E&ﬁfﬂ]ﬂ—lmc N~--- NHBoc N
NH HNHNLNH2 2 ONH2 O 2-5 10-3 O 10.4 [02651 Toa

stirred solution @ amne 2-5, Exanplez
(1. ) in 12 was added roprlate al

10-3 .0 mmI)C( 1 W— The mxtur aIIovvedt
stir f m n before\the additi odi«um
tris !a»e.l%yboreh-y-du_de—@l . ce th
cOnpH the m xture vac
titi on%etween Et OAc and 2 u: The
or gani separated, then wggh ‘d Mi N 2M aqa4 \\
Na2CO3 ?XZ) BodH20 (x2), 129 WD 2006 0822

PCT/ US2005/ 022062 brine (x2), then dri ed (Na2s&4) ,

filter[ggs2]anto £Ys1ER6ROLR)WRARS 4J2 0069 ¢k 1§ HSTHE (b3 ml) was added
gi ve product 10-4 which was use directly in the next

DIPEAM:QSQS @SE fﬂ’r&‘%&%ﬁkﬁ %&h%@%&%!le-%@%%ﬁ@h&& (0.076 mmol).
The mll}fjhircr: &ygg hgagacg%tﬁg@sépc(egth %%fg?l} W %@%IW was ccgncentrated

fol |l owed by _benzoyl ch|oride i{ . th

in vacyop ard them Pmﬁed:b}‘rfﬂ"éltséP A PIR- Pdr(é% ssaqrﬁﬁefl ﬂaﬁr{é?dR) 4-4 and the
bet ween CH2C12 and sat. aq. NaHCO3. The organics were

R,S) 43 dimstetemtheand washed with H20 (x2), brine (x2), then
dried (Na2SO4), filtered, and evaporated under

reduced pressure t e 0-.5, which was
further purified b?ﬁtng) FQnﬁqyepro}ctmn

N 10% TFA/ CH20I2 ,

\ \ N%

[0233] Boc-protected amine 4-3 (0.004 mmol) was treated with 10% TFA/
CH,Cl; (1 ml). Once the reaction was complete, the reaction was evaporated under reduced

pressure and purified by reverse phase prep. HPLC to give the pure Compound 257 in Table 2.
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reverse phase HPLC. 130 WO 2006/ 002236

PCT/ US2005/ 022062 E: Final Deprotection N NHBoc NHZ
wORMN6ABR23O N NNH2 O O O 10-5 100 6ZI-1 [0267PCTN820BD¢22062

protected conmpound 10-5 was treated with HCO in

di oxane (4N, 10 eq.) for 30 mn, and the solvent was

renoved to give the final product 100 as HC salt.

Exanpl e 11 Preparation of

N-[(1R)- 1 (1- benzyl - 4- phenyl - 1H-i m dazol -2-yl)-2,2-dim

Comp?%g};ﬁ/ n% if gl'llosy\g}b @T?ﬂlh%%gﬁﬂﬁg%z%@g&rﬁ?@x{ag% Lgﬁing 47 as

tartingSh: tlhe S il ar procedures to make the thiol ester
S mr‘gr o mo’a(l Y 8Pl qazol e-2-yl) - propionic acid, then
reduced to the al dehyde. Reductive am nation foll owed
by acylation to formtheE{“iuﬁe\%g:orrpound 113 as shown
in the follow ng schene. 131 2006/ 002236
PCT/ U82005/ 022062 Step A; Formation of the Al dehyde
Prepaxagipn of (S)3-[(ER)l-(1 thepzyd-4:1phenyl- ﬁT@m?l-éw»p%ammfﬂlerpyl] -1-
was synt heeiarad-diszaspivai44inorampicame (Contpound@ ks i bed
in Exanple 10, steps A and B.

and

(SR)-3-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-1-oxa-3,7-
diazaspiro[4.4]nonan-2-one (Compound 320)

Step A

N N
P /
51 N
Boc Boc

[0234] To a stirred solution of amino alcohol 5-1 (0.96 mmol) in DMF (0.4 ml)

was added imidazole (0.482 mmol), DMAP (catalytic amount) and TMSCI. Once the reaction
was complete, the mixture was partitioned between EtOAc and sat. aqueous NaHCO;. The
organics were separated, then washed with sat. aqueous NaHCOs (x2), H,0 (x1), brine (x2), then
dried (Na;S0y), filtered, and evaporated under reduced pressure to give crude product.

Purification by silica gel chromatography afforded the silyl ether 5-2.
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Step B: Amination and Acylation QN N NNI N N-~
~NHI NNH2 HL NNHOI\ NN i Il ~J 1 HNO HNC O
wQ@a2608/0023@8 | 2-5 11-4 [0270] Conpound 11-4 waBCT/US2005/022062

synt hesi zed using procedures simlar to that in
Exanpl e 10, steps C, D, and E. 132 WD 2006/ 002236
PCT/ US2005/ 022062 Exanple 12 Preparation of

N-{3-[ (am noacetyl)am no] propyl }-N-[ (1R) - 1- (1- benzyl -
- phenyl - | H

I m dazol - 2-y Con'pound
101) 9 N Ob)epz%zcgéd{}ﬁgpxkfp%%/klsﬁﬁﬂ épl ing N
e ,~/NH2 N N~NHBoc N N_1 O NNO/ O HO~NHBoc O 23
12-1 FOR71] A stirred solution of the app iate

N- BocC d, e.g. NNBoc-dycine (0.15 nmmol d
phenyl Tn\dazol e am ne conpound 23 (0.1 mol n THE (3

m) was l(lre d

[,

N HN>%1-MS . ;< %

52 rl%loc Boc

[0235] To a solution of silyl ether 5-2 (0.073 mmol) in CH,Cl; (0.8 ml) was
added DIPEA (0.876 mmol) followed by phosgene (0.584 mmol). Once the reaction was
complete, the mixture was concentrated in vacuo, and then purified by reverse phase prep. HPLC

to give the pure spiro compound 5-3 as a mixture of (R,R) and (R,S) diastereomers.

Step C: Final deprotection

9, 9,3,
oo, ot

Boc

[0236] Boc-amine 5-3 (0.0135 mmol) was treated with 10% TFA/ CH,Cl, (0.3
ml). Once reaction was complete, the reaction was evaporated under reduced pressure and
purified by reverse phase prep. HPLC to give the separated 320 (R,R) and 319 (R,S)

diastereomers.
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with PyBOP (0.15 nmmol) and Et3N (0.3 mmol ). Conpound

23 was prepared using the nethod described in Exanple
wda2o00él0e228@acti on was stirred at room t enper at UPET/URL00$/022062

the conpletion, and was evaporated under reduced

pressure. Purification by silica gel colum to give

the protecte amne 12-1. 133 WO 2006/ 002236

PCT/ US2005/ 022062 Step B: Final Deprotection N

NN,CNHBoc H NN Ol NrNH2 ONNL/ OO 12-1 101

[0272] The Boc protect ed gsage'gd 12-1 was treated

with HJ in dioxane (4N, 10'eq.). Once the reaction

was conplete, the solvent was renoved to give th
Prepprationnfd¥n(3-mmineprapy - [Gld0)-1- Glhbwy\hé@qswl-iHe'anﬂyzol-Z-yl)-Z-

reverse ph mhﬂPEwylHMmthymni}mMGOmpmdr@

conpounds were synthesized using the the simlar

procedures: 134 WO 005/ 022062 N NQ
O N'-~NH k_1INH2 ?egnpoué%g%djz%%u r§§| NHZ NO ON
Conpound 146 Exanple 13 Preparation of Carboxyl and

Car boxyl Ester-containing gonpoun f the Invention
BocHN o
O
6-1

[0237] A stirred solution of D-Boc-Valine (4.605 mmol) in EtOH (10 ml) was
treated with Cs,COj3 (0.75g, 2.30 mmol). After 45 min, the EtOH was removed by evaporation
under reduced pressure. The residual cesium salt was re-dissolved in DMF (15 ml) and the
treated with 2-bromoacetophenone (0.916g, 4.605 mmol) and stirred at room temperature until
the reaction was complete. The reaction mixture was then partitioned between EtOAc and H50,
and the organics separated, then washed with H,O (x3), brine (x3), then dried (Na;SOy), filtered,
and evaporated under reduced pressure to give the keto-ester 6-1 which was pure enough to use

directly in the next step.

Step B: Synthesis of Phenyl-Imidazole

NH
[,

[0238] To a stirred solution of the product from Step A keto ester 6-1(1.589g,

4.743 mmol) in xylenes (50 ml) was added ammonium acetate (1.82g, 23.7 mmol). A Dean-
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Oo NNH2HORI NN OR CX,O(~ N"'/" OCr N Nom
O 23 13-1/ 135 WD 2006/ 002236 PCT/ US2005/ 022062
WO OR649223® a stirred solution of am ne 23 (0. 1P@TDE3005/022062
was added appropriate al dehyde, e.g., glyoxylic acid
(0.1 nmmol) in CHC12 (1 m). The m xture was al |l owed
to stir for 5 mn before the addition of sodium
tris-acetoxyborohydride (0.1 mml). Once the reaction
was conplete, the m xture was concentrated and

Stark fap whi &illelYind heaes@ionhRaed BS BR0°CHRMfeetife @84tidRad ddnhfete, the
conpound 13-1 as TFA salt. [0275] The follow ng

v R OYEA VL1 ROF Bl Bef RSO B 1) s o st
NaHCH o THE afiafes gfere Sepatated, fheh washed with sat. g, NAHCO3 (x2), Ho0 (x3), brine
1- bene% G-éé- benzyl - 4- phenyl - | H-i m dazol - 2-yl ) pi perid

(x3), then dricg{Nax§ and gyapqrated ppdor retused pressusie toagive the phenyl

formation
imidazole 6-2 which was pure enough to use directly in the next step.

Step C: Benzylation of the phenyl imidazole

[0239] To a stirred solution/ suspension of the product from Step B compound
6-2 (1.00g, 3.17 mmol) and K,COs (0.876g, 6.34 mmol) in DMF (10 ml) was added benzyl
bromide (0.415 ml, 3.49 mmol). 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), brine
(x3), then dried (Na;SOy), filtered, and evaporated under reduced pressure to give the crude
benzylated phenyl imidazole. The crude reaction material was then crystallized (EtOAc,
hexanes) to give pure product compound 6-3. The regiochemical outcome was verified by 'H

nOe NMR.
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0O OHOOHHON NHZ O 14-1 14-2 61 0 [0276]
DL- a- Ami noadi pi¢c acid hydrate 14-1 (2 g, 11 mmol) was
wale@sobazeel in 2 MNaOH (11 m, 22 mmol ). BenzetTeEk30d&022062
(1.4 M, 11 mol) was dissolved in 3.0 m of ethanol
and this solution was added to the first sol ution.
After 10 mnutes the m xture was cooled to 0OC and
sodi um borohydride (0.13 g, 3.3 nmol) was added. After
1 hour, the reaction was conplete as nonitored by
LCVS. The sol ut saip maﬁemwcﬁ%qatﬁefﬂeysﬁumth 20 m
portions of ether, cooled to OC, acidified to pH 2
with concentrated HCl and the resulting precipitate

was filtered to afford a solid. The solid was
washed once with a m nium nt of acetonitrile (1
m) and three tinmes with ether. The crude solid was

the sol ution was

tixn S evaporated to

2. 7 WO 2006/ 002236
PCT/ US2005/ 022062 St Keto est’er formation 0/ O
HOI O NONG6 OO Br -3/ 0 14-2 [0277] A stirred
solution of the lactamacid 14-2 (4.0 mvol) in EtOH
(10 M) was treated with Cg4£03 (2.0 mmol ). After 45
mn, the EtOH was renoved by evaporation under

r educef)240pS Bt protiied AREiedepoaRs 63T &IStep@0.406 , 1.0 mmol
re-di ssol ved |n£pDI\/F(15 m ) ar?dthe treate?(l:l@% s oh

was trgeTtEH fofﬁ 3094 PPASR e Cl, A5 c}: r@&ﬁ?ﬁ tv&a@ Gﬁjxp e, %é e Teaction was

til the reaction vvas co reac
e art one n and .
conce%\ff%%&n}l% A Sac 4%15:% 8 1t1\% egw ﬁ%rtd)@ bﬁ?ﬁgb{}xgjﬁ organics
t hen 8 !h églN?eé ltered, and_evapor ated und
were seRAEfhen “élth Sﬁﬁ@% NaHg(s Grds Ho(k2h BEne(x23 thm:@zﬂed
colum to afford the keto ester 14-3. Step C
(Nazsgﬁs fitieted.randfevapasatsd angdrrdricdd prsissure @ give the phenyl imidazole free

di ssolved in 55 nl ethanol a
refl uxed overnight. The sol
provi de the | actam pr

amine compound 6-4 which was pure enough to use directly in the next step.

Step E: Reductive Amination

g0

NHN\/\/ O

6-5
[0241] To a stirred solution of amine 6-4 from Step D (59mg, 0.193 mmol) and
2-(3-oxopropyl)benzo[c]azoline-1,3-dione (39mg, 0.193 mmol) in CH,Cl, (1.5 ml) was added

AcOH (11 pL, 0.193 mmol). The mixture was allowed to stir for 5 min before the addition of
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0--T- ON ONt NNO 14-3 1 14-4 [0278] To a

stirred solution of keto-ester 14-3 (4.0 nmmol) in
wopdoenex3¢ 40 m) was added ammoni um acet at e (POI/IRI03/022062

A Dean-Stark trap was added and the reaction heated

to 140C. Once the reaction was conplete, the m xture

was allowed to cool tor.t., then partitioned between

Et OAc and sat. ag. NaHCO3. The organics were

separated, then washed 138 WD 2006/ 002236

sodlm%fab@a%%&;(&/aﬁaa (45bhg,10. F@tmmal). A¥eriCh3th¢ xBXturd 2y concentrated in
brin then dried (Na2SO™4), filtered, and

vacuo, §Xﬁi§8ﬁ@§ éH‘ RSAL SHVE R PNESE 0L S The ofpiaMRes Waee %@ﬁ&%d then

was purified on a silica gel colum to

el UG i gt e o

i m dazol e 14 4 (4.0 mpl)

evaporgie URdcF oS OA BERSEHIY LB RS ¢ RGeS PRE Iyt to R directly in
brom de (4.40 mol). Once the reaction was conpl ete,

the nextt keepmi xt ure was partitioned between Et OAc and H2O The
organi c |l ayer was separated and washed with H2O (x3),
brine (x3), then dried ) .filtered, and
evapor at ed under reducgé%%rz'ggiﬁtém}to gi ve the crude
benzyl at ed phenyl i m dazole 114. The crude reaction
material was then purifred by silica gel colum or
reverse phase HPLC. TR ppound was al so

prepared by using a sim C N NNO
Conpound 115 139

6-6

[0242] To a stirred solution of amine 6-5 from Step E (42mg, 0.085mmol) in
CH,Cl, (1.2 ml) was added DIPEA (30 pL, 0.170 mmol) followed by p-toluoyl chloride (124 L,
1.0 mmol). Once the reaction was complete, the mixture was partitioned between CH,Cl; and
sat. aq. NaHCOs. The organics were separated and washed with HyO (x2), brine (x2), then dried
(Na,SOy), filtered, and evaporated under reduced pressure to give product 6-6 which was pure

enough to use directly in the next step.
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WD 2006/ 002236 PCT/ US2005/ 022062 Exanple 15
Preparati on of
WOR{B/0MB60- propyl ) - N-{1-[ 1- (3-fl uor o- benzyl ) - BE/BS100£022062
ro- phenyl)-1H
i m dazol -2-yl]-1-methyl-ethyl}-2-nmethoxy-acetam de
(conpound 393) Step A: Synthesis of
(tert-butoxy)-N{1-[4-(3-fluorophenyl)-imdazol-2-yl]-
i sopropyl } carboxam de [0280] To
2-[(tert-butoxy) casiqngk Fitidl TepPoteetidly | pr opan0| c acid
(1 eq.) in N, Ndinethylformam de was added ammoni um
carbonate (1 eq.) and t m xture was heated to 110C
for 10 min. The reacti i Xture was cooled to 60C and
to it was added 2-bro (3- fluorophenyl)ethan-1|-one
(0.2 eq.) and the m xture heated to 125C for 3h.
LCVS showed the formatig
(tert-butoxy)-N{1-[4-(3}
sopr opyl } car boxam ge T
concentrated and pé
wat er. The organic
wi th saturated sodi um chl ori
sodi um sul fate. The resul ting
silica gel chromatography to gi
1-[4-(3-fl uorophenyl -i m dazof -2-yl]-isopropyl} -
car boxam de. [0281] Ms: MH# = 320. Step B: Synthesis
of (tqp243) Ut’FB(é/ horNﬁtlnéd“soﬂxﬁrd‘n' ofPhegANd cdmpdudd 6-6 from step F,

fl uorophenyl ) m et

(s2me PHEFERLIREOL 3 B*é%%a?%&’o HEE bypeelod {170 85 mmob
Once tr%q {sdrss womm@taa% egion o Bt st i

g.) and potassium carbonate eq.)
reducempm.sgnrﬁgt 8iye thertitlegomponad W@&@e\@as punﬁed by reverse phase prep. HPLC to
1- (brononet hyl ) -3-fl uorobenzene (1.1 eqg.). Once the
give the pactproduchdsn deblpllet e, the ni xture was partitioned
bet ween et hyl acetate and water. The organic | ayer
was separated and MShedﬂa I ter, saturated sodi um
chl oride solution, then BPI6/t h 140 WO 2006/ 002236
PCT/ US2005/ 022062 sodium sul fate, filtered, and
Prejfivation of No(3uiiaimiopr @S Nd (IR ¢ 1Hbentyl- agpumyﬂnﬂ-nnmeol-z-yl)-z 2-
bemt s py JLE 5 Mim bty L2BOpazd1eB-EdrbdLamRRA(Codipound 99)
mat eri al” was puri fied by silica gel chromatography.
[0283] Ms: MHF = 428. Step C Synthesjs of
2 {4-(3-11 uor ophenpfop-A: {‘?’@‘YSF‘H‘OWB Wyl ) met hyl ]i ni daz
-2-yl}prop- 2-yl-amne [0284] To (tert-butoxy)-N
1 [4-(3-fluorophenyl -im dagol - 2-yl ]
i sopropyl } car boxai m_d 1 qq.- ) was
trifluoroacetic aci oM w

ophenHzi mi dazol - 2-yl]-i
ctAon m xture was

etween ethyl acetate and
separated and washed

gol ution and dried with
A ude was purified by

e (tert- butoxy)-N{

added 10%
AT ori de. Once

2-2

[0244] A stirred solution of the N-Boc-acid (10.0 g, 43.2 mmol 1.0 eq.) in

EtOH (150 ml) was treated with Cs;CO3 (7.04 g, 21.6 mmol, 0.5 eq.). After 45 min, the EtOH
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the reaction was conplete the m xture was concentrat ed
and partitioned between saturated sodium carbonate
war@embizyé acetate. The organi c | ayer was sepaPEl/@820851022062

washed with water saturated sodi um chloride sol ution,
then dried with sodiumsulfate, filtered, and
evapor at ed under reduced pressure to give
2-{4-(3-fluorophenyl}-1-[(3-fluorophenyl)nmethyl]im daz
ol -2-yl}prop- 2-yl-amne. [0285] MS: M+ = 328. Step

was refdovedy é\&?bt&ti@ﬁ under reduced pressure. The residual cesium salt was re-dissolved
2-{3-[(1-{4-(3-fluorophenyl)-1-[(3-fl uorophenyl) net hyl

DN YT PR i )

stirred & {97t et Tt The bedption mixtyre wasshon pagfifigped between
am (1 .) and 2-(3- . . .
EtOAcqingd 3?29@ 9115 ﬂ)@rpzmsasmrmé» therywashsdeyith HeD {x3)nbrine (x3), then dried

met hyl ene chloride at 0C was added acetic acid (1

(NazS@y), filtered, landweviapoyatechendsd diduceshpressusotai give the keto-ester 2-2 which was
tris-acetoxyborohydride (1.5 eq.). Once the reaction

pure entigh c@03R! dtieetly irhihe Mextistgpe was concentrated in vacuo,
partitioned between ethyl acetate and saturated
sodi um bi carbonate sol utiaon. The organic | ayer was
separated and wa¥ereB: Rhewyl imidazole fopmptienr honat e and
wat er followed by saturated sodi um chl oride sol ution,
then dried with 141 WD 2006/ 002836 PCT/ US2005/ 022062
sodium sul fate, filtered, §' eyapor at ed under reduced
pressure to give crudeprodii ich was purified by
silica gel chromatog . ['028WHBMS: M+ = 515. Step
E: Synthesis of
N-[ 3- (1, 3-di oxobenzo[ C] azol i ne-2-yl)propyl]-N(1-{4-(3
-fl uor ophenyl ) -
1-[ 3-fl uorophenyl ) nethyl ]i n%'gazol -2-yl}-isopropyl)-2-m

S 1Oy dPE TS sl iohh ke 451 3% R bR O 1 g 43.2 mmol,

(3 -fluogrophenyl)nethyl] imdazo |-2-yl -
1.0 eq-lé Hopresy K;%ﬁmﬁangﬁ# ABERBYIIF AL (16 a_,,z}slﬁd% BRY) }4eq). A
eq.)in methylene chloride was added nethoxy
Dean-Stgrlttsdpoidsadd e ar(d@3the qeactiambieated ot I40PE fomieh@8. €nc theGeadion was
the reaction was conplete, the m xture was

compl&8 RS MiKtaieSshas dAlloWdE UPeod? 88 fdobl RAfErdaatBem patifivhed between EtOAc
acetate and saturated sodium bicarbonate sol ution.

o s B SAAS0 TR 0308 SRS LIS 4 Ny
150 SHHPLES, P MR i el e o

. pressure to give N-£3- (1, 3-di oxobenzo] C] azl i ne- 2-

give thy phenyd ipidezole 43 which was pure enough to use directly in the next step.
{4-(3-fluorophenyl }-1-[3-fluorophenyl)nethyl]im dazol -
2-yl }-isopropyl)-2- nethoxyacetam de
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[0289] Ms: M+ = 587. Step F: Synthesis of

N- ( 3- Ami no-propyl )-N-{1-[1-(3-fl uoro-benzyl)-4-(3-fluo
WO eooploa22yé ) - 1H i m dazol - 2-yl ] PCT/US2005/022062

-1- net hyl - et hyl } - 2- net hoxy- acet am de [0290] To a

stirred sol ution of

2-{(1S)-1-(fluoronethyl)-3[(1-{4-(3- fluorophenyl)-1-

[ (3 -fluorophenyl)nethyl] imdazol-2-yl } -

i sopropyl )am no] propyl } benzo{ C} azol i ne-1, 3-dione) in

et hanol was added hyd e ﬂzﬁa ). Once the

reati on was conplete rst&y\/\gngl I tet?g]d and the filtrate

was evaporated under reduced 142 WD 2006/ 002236

PCT/ US2005/ 022062 press It was purified on

preparative HPLC to give

N- ( 3- Ami no-propyl )-N-{1-[1-(8-fl uoro-

benzyl ) - 4-(3-fl uoro- phenyl ) -\

H i m dazol - 2-yl ] - 1- et hyl - gt

[0291] Ms: M = 457, Bxgif

of N ((S)-3-am no 4-

((R-1-(1-benzyl - (

di fl uor ophenyl) - 1H-| m dazol 2-yl)-2, 2-di net hyl propyl ) -

2- met hoxyacet am de (Conpoung.4 422) Step A: Synthesis

of tert-butyl (S)-1-((benzyl oxy) carbonyl)

- 3- et pr I Bsiof B2<lazbl 2-8rtorBeplB (14.26 g,
(S)-1- [?%ﬂnzwggg§%%¥db%%r?)ﬁ%h?groxypr%zpan- PB( s

43.2 m%l&og af B%g.’i%ﬁ&l k'zlcgq ﬁe%.(?]d‘g gﬁysfzf‘igﬂ{ "?g Q@??n t}@FF ﬁgé%‘ﬁ) was added the
T NN AR o —

te erature and stlrred overni ght. The reaction

12 houss. XPngecthozapction werermplets, theinikfuse Bie pariHenedhetieapRiPAc and
with cold satd. sodium bi carbonate, water, and brine

H,0. Thedrganiedyeveas sepadied and swakbadewitlPllh Of(k3abiioan (43Y, thén died
gel chromat ography (25% Et CAc / Hexane) provide pure

N aZS(DA')Qﬂlﬂ&Ed,aﬁd avaoraed asder védueodi prebiunieliodgive e LBldeNdBnzibted phenyl
= 324.1 Step B: Synthesis of tert-butyl

1m1daz{>@2 A, SiRtcHYhas ?)ufﬁeénlaﬁélyﬂf ﬁ@@@dl@éc‘ﬂly%f@tﬁgﬁéﬁ stdpP294]

Azeotrope tert-butyl (S)-1-((benzyl oxy)

carbonyl ) - 3-nmet hoxy propan-2- ylcarbamate (1 eq.) with
t ol uene (x=3). StepPoDepaofecticn ofithefocestnimee and cool ed
to -78C. To then was added drop wise I M sol ution of
DIBAL in toluene (2 eq.) up N2 at nosphere and
stirred at -78C for 2h. T pacti on was quenched with
nmet hanol and concentr at ed. & concentrat ed residue
was added 2 M potassi um sodi u t rate solution at 0C

and stirred E

2-5

- 2- met hoxy- acet am de
\ I_@ternate Preparation
Ok

[0247] Boc-protected amine 2-4 from Step C (5.0 g, 11.93 mmol) was treated

with 15% TFA in CH,Cl, (35 ml). Once reaction was complete, the reaction was concentrated in
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143 WD 2006/ 002236 PCT/ US2005/ 022062 vi gorously at
roomtenperature for 30 mn. Partitioned between ethyl
waec@batriand water. The organic |ayer was wasPeriUsion$022062

brine and dried over sodiumsulfate. Filtered,
evaporated and dried under high-pressure vacuumto
provi de product as a colorless viscous |iquid. [0295]
M5: M+ = 218.2 Step C Synt hesis of tert-butyl
(S)-4-((R)-1-(1-benzyl -

vacuo ‘(ﬂ% tﬁgrgge{rgﬂ&ieg%ﬁﬂéén)lﬁéﬁc‘ di'iﬂ@étz 84.NaHCO;. The orgamcs were separated,

di met hyl propyl am no) - 1- net hoxybut an- 2-yl carb

then w?sga éwatihg %& ]o'[g#g%éR; 2%_{[%]0 n_?%g;ﬁﬁ* ;X%A }:heB diled (NayS0y), filtered, and

di net hyl propan-1-anin ronet han
evaporglgg @detré%ucg@ PWSSI{I‘%}O glv HPS%;‘F )g 1m1 ol fRetamiae 2-8"®Rich was pure
met hoxypr opan- 2-yl carbamate (1. 5eq) and acetic acid
enough( toay dirgutly indhenéxbateni xt ure was stirred at room
tenperature for I h. Sodiumtriacetoxy borohydride
(2eq) was added atg,0C, ] Xture was
war med to roomter%tgpﬁ E{]gug\ﬁ?fkklﬂrre over ni ght .
Sol vent was concentrated and crude was partitioned
bet ween et hyl acetate d satd. sodi um bi carbonat e.

The organic | ayer was 7 , brine and
dri ed over sodi um sul fate, by silica gel
chr omat ogr aphy (25% Et QA &Y provide pure
product as a white foa R M. M+ = 557.2
Step D: Synthesis i

(S)-4-((R-1-(1-b | - 4-
(2,5-difluorophen ~1H i m dazol -

2-yl)-2,2-di met hyl propyl ) - 2- met hoxyacet am do) - 1- met hox
ybut an- 2-yl car barmt e [0298f_qT0 tert- butyl (S)-4-((R -

-(1 -benzyl-4- (2,5-difluorophenyl)-1
i m dazgh; 3
'1 et ﬁ@h"%luty*g% St RO ORinARY hg’%*’?*%’s%e P08 dddgrmen 1

oy s Db B oL 18 14 iy P8y v

reactlon m xture was_djlute t acet at e..an
(10 mihaonediad ACOMAD 48 lrds b oL 1159 b le%rawswmlowed to stir for 5
sulfate. Filtered, evaporated and dried under reduce
min beforesbeiaddition @ﬁwdlmtnsmmyborghy@d@dpdﬁ|ge§§4g@mpl 1. 1eq) Once
solid. 144, WD 2006/ 002236 PCT/ US2005/ 022062 [ 0299]
the reMon M"@Tcmnﬁl%&f theShRpurEwabyoideasatsd of vdduo, partitioned between EtOAc
(S)-3-am no-4-net hoxybutyl)-N ((R)-1-(1-benzyl -

arated, then washed with 2 M a Na CO; (x2), HoO
and 2 %ﬁ?ﬁ%‘%%%ﬁe s e A S 3 S i et iyl propyl ) -

x2), b(r m% ﬁﬂ( t%fl%%t %@%@0 fi) %Q,h %ﬂsé‘ﬁf’{’ﬁa%gﬁ‘%‘g rerr?y Sed Prgssure to give
productﬂ-frgéowg)w ﬁe@%ﬂé‘gﬁt hﬁg?%@e nextm%t hoxyacet ani do)
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added 30% TFA / DCM Stirred at roomtenperature for
I h. Sol vent was evaporated. Purification by
w@e@panasé ve chromat ography provi de product asPEI/wMBi0#£022062
solid. [0301] Ms: MH = 529.1 Exanple 17 Preparation
of Internediate
(R -1-(l-benzyl-4-(pyrazin-2-yl)-1Him dazol -2-yl)-2,2
- di met hyl propan-1-amne [0302] This internediate is
useful in preparing conpounds of the invention which
have pyrazine substitug@dp FSAeylaBén Conpound 328, 331
and the like. Step A TI\/IS- Enol Ether Synthesis 0 OTMs
CND (N N 17-1 17-2 [0303] To a stirred solution of
acetyl pyrazine 17-1 ( 6 mmol ) and TMSCI  (24.6 mmol)
in THE (12.3 m) in a g ] I ce bath was
added Li HMDS (24.6 nmol i n THF)
dropwi se via an additiony 90 mn, the
[ to r N\\To the reaction
was added col d Et @A&aNUNT h Wcs%re washed with
sat. 145 WD 2006/ ’C‘JSZOOS/ 022062 aq. NaHCO3
[ dried (Na2SO4),
filtered, and concentrated j acuo to provide a
yellow liquid. The liquid Wurified via flash
chr omat ogr aphy (5% Et QAc/ hexianes) to give 85% pure
product 17-2 (remaining 15% as starting pyrazine).
Step B: a-Bronop Ketone Syntl?e%ms OIMs 0 N (*Br 17-2
17-3 [0304] To a stirred solution of TMS enol ether

<ot PGPS b sfled BINAEStARR 7 ol Sl (B2 g P fomol, 10
4. m%ﬁ%@i‘ Omorsiated s G 8®7tmmeﬂ'@' g, HABL024 8,0.17

and brine (xl), dried (Na2SO4), flltered, and
mmol, ?fb} and TEA@S mbAi3eumol, dsken-k Alerdi minuesdzIdG{0.04 g, 0.18
solid. Step C. Keto-Ester Synthesis ON
mmol, 2.3 eq.) was added, and the reaction was heated to 55°C for 24 hours. The mixture was

then partitioned between CH,Cl, and sat. ag. NaHCOs. The organics were separated and washed
with H,O (x2), brine (x2), then dried (Na;SOy), ﬁltéred, and evaporated under reduced pressure

to give product 7-2.
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BocHN OH O BocHN ONJ Br N O 17-4 2-1 17-3 N [0305]

A stirred solution of tert-butyl leucine 2-1 (4.5
worabpe22861 EtOH (15 m) was treated with Cs2QEBI/{22085022062

mmol ). After 45 mn, the EtOH was renoved by

evaporation wunder reduced pressure. The residua

cesiumsalt was re-dissolved in DM (15 nm) and the

treated with the a-brono ketone 17-3 (4.5 mmol) and

stirred at roomtenperature until the reaction was

conpl ete. The reacti gﬁ,lm;xsiilﬁtgemg £ lghpen partitioned

bet ween Et OAc and H2O, "and 146 WO 2006/ 002236

PCT/ US2005/ 022062 t he organi cs separated, then washed

with H20 (x3), brine ( then dried (Na2S04),

filtered, and evaporat® nder reduced pressure to

give the keto-ester 17-4 which was pure enough to use

directly in the next step.y D: Pyrazi ne-1n dazol e

Formation p N NH BocH N NWH¢Boc 0 17-4 N

17-5 [0306] To a stg ket o-ester 17-4

(4.4 mol) in xyle

acetate (22 nmol). an-Staxk trap was added and the

reacti on heated to 140C. Onge RNhe reaction was

conplete, the m xture was all to cool tor.t.,

then partitioned between Et OAc and sat. aq. NaHCGCS.

The organi cs were separated, then washed wth sat.

aq. NaHCO3 (x2), H20 (x3), gy ne (x3), then dried

(Na2S04), filtered, and evaporated wunder reduced

bur e clfasth 3 Kk e SRR PG O'éigtcgépgﬁbn %?E’B)%gtep F
(0.02 598 mitoh L0 ga- Mok BY KB s Addad ansydrots hydrazine (0.005 g, 0.15

mmol, 5.0 eq.). Once the reaction was complete, the reaction was filtered, and the filtrate

evaporated under reducéd pressure to give the title compound which was purified by reverse

phase prep. HPLC to give the pure product 99.
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N [0307] To a stirred solution/ suspension of
i mdazole 17-5 (0.9 mmol) and K2C03 (1.8 mmol) in DWVF
W@ 200610)220ms added benzyl brom de (0.95 mol ). EX/ES1008022062

reaction 147 WD 2006/ 002236 PCT/ US2005/ 022062 was

conplete, the m xture was partitioned between Et CAc

and H2O. The organic | ayer was separated and washed

with H20 (x3), brine (x3), then dried (Na2SO4),

filtered, and evaporated under reduced pressure to

gi ve the crude benzyl at egxhpiplégol e. The crude

reaction material was then purified via flash

chromat ogr aphy (15% Et OAc/ hexanes) to give pure ..
Prepapatiniuefi N43-amingprapyb- Nt ol -+ E-bpay hido(3r¢dorapbgnyhyl fl-imidazol-2-

NlNnethylpropy RS- dimethyl 1 Hrpyrazgle3-cqrbggsmide (Compound 71)

Boc-protected anmine 17-6 (0.5 nmol) was treated with

20% TFA in CFQClZS‘e?&'JI)(eto F&s&ﬁﬁfeﬁson was conpl et e,

the reaction was concentrated 1 n“vacuo and then

partitioned between Et OAc and sat. ag. NaHCO3. The

organi cs were separated, then wash wth sat. aq.

NaHCO3 (x2), H20 (x2), bripe (x2), en dried

(Na2SO4), filtered, _and evdporate der reduced

pressure to give th&% e&-am ne 17-7 which

was pure enough to use a ernediate in

synt hesi zi ng conpounds he invention with the

pyrazi ne substitution. 148 WO 2006/ 002236

PCT/ US2005/ 022062 Exanpl e 884 Preparation for

Internmedi ate of [i-Fluoro Al dehyde Side Chain F

HNHBo 024 St £ Rtired AsTutiveh Sthé BcBoeacid (8.0 g\BR.8 kbl 1.0 eq.) in EtOH

(130 ml) was treated with Cs;COs (6.0 g, 18.4 mmol, 0.5 eq.). After 45 min, the EtOH was
removed by evaporation under reduced pressure. The residual cesium salt was redissolved in
DMF (130 ml) and the treated with chloro-subtituted 2-bromoacetophenone (8.60 g, 36.84 mmol,
1.0 eq.) and stirred at room temperature for 1 hour. The reaction mixture was then partitioned
between EtOAc and H,0, and the organics separated, then washed with H,O (x3), brine (x3),
then dried (Na,SOy), filtered, and evaporated under reduced pressure to give the keto-ester 8-

1which was pure enough to use directly in the next step.
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"Ph "OH - OH 18-1 18-2 [0309] To a stirred solution

of anhydrous K2C03 (46.53 g, 0.3371 nol) in N N
wa@l2eveobaeBé or mam de (500 ml), D-serine nethyl eBCEUS2005/022062

hydrochl oride (35.0 g, 0.2250 nol), KI (18.66 g,

0.1124 nol) and benzyl brom de (96.18 g, 0.5623 nol)

were added in one shot. The reaction m xture was

stirred vigorously for 5h at roomtenperature. After

conpl etion of reaction, contents were poured into ice

wat er and extrag { f hyl. acetate. e conbi ned

organic | ayer wa ‘555%3% ’\iﬂ'ﬁ’f F‘é’f"‘“ﬂf‘?%?E dried over

Na2SO4 and concentrated to give a crude product 18-2.

Purification was carried out c®l um chr omat ogr aphy
to yield pure (61.7g, 91.79 s pare yellow oil. 149
WO 2006/ 002236 PCT/ (6 g/ 2\vStep B: Fluorination
(Ph F (Ph 11110 N, ~, P ON, Ph BHBey 18-2 18-3

[0310] To a stirred sol on of diethyl am ne sul phur

trifluoride (32.3 m, 0.2006 nol) in THE (400 m),
al cohol (100.0 g, 0.3344 nolglpin THE (400 M) was
added dropw se corrpound 18-2 during the span of 3h at

roomt Wm%aw %tm/é&fs Hﬂe%-'e&@r ﬂ @ﬁﬂ's’tér%%(ls 5 g,36.8 mmol,

stlrrlng S contlnue rther xture

oo IR 1 Tikeren

vaI of solvent under vacuum|ead to a crude )
Dean-%ﬁaéﬁ@m wagpdded apd haygretiondgatsd te bQikmios i heraQnge thsrigaction was
usi ng hexane grading to 3% Et OAc i n hexane afforded
complptepifie atixtiBe ®ag allbwigl, to@BolAWiro@n tamaperatysd, klaw partitionSt Bptween EtOAc

C. Reduction F (Ph F Ph ~ON,Ph HOAN Ph O 18-3 18-4
and sat. aq. NaHCOs. The organics were separated, then washed with sat. aq. NaHCO; (x2),
H,0 (x3), brine (x3), then dried (Na;SOy), filtered, and evaporated under reduced pressure to

give the phenyl imidazole 8-2 which was pure enough to use directly in the next step.

Step C: Benzylation
, N
Cl Z
N NHBoc
83

[0253] To a stirred solution/ suspension of imidazole 8-2 from Step B (12.85 g,
36.8 mmol, 1.0 eq.) and K2CO; (10.17 g, 73.6 mmol, 2.0 eq.) in DMF (122 ml) was added the

benzyl bromide (5.20 ml, 40.49 mmol, 1.1 eq.). Reaction was stirred at room temperature for 12
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[0311] To a nechanically stirred solution of LiBH4
(230.8 mM, 0.4651 nol) in THE (2.0 L), nethyl ester

W@ 1@6/0@2¢¢ 0.3322 nol) in THE (1.0 L) was addeRCT/US2005/022062
dropwi se 18-3 through addition funnel during the span
of 3h at -15C under N2. After the conpletion of
addition, stirring was continued for 4h at room
tenperature. Saturated solution of NH4CL (500nl) was
added dropwi se to the above m xture and extracted with

hours. 6h&P e rdRBofk VIR cHRPlete) iHEaRixEurd RAS PaMBidn¥dBERdeNEIDAC and H,0.
water, brine, dried over Na2SO4 and concentrated under

e ol T TR T TR s
e e PR b B T e

) resultant was extracted with Et OAC and corrbl ned
3, whick xas autesnpghtocpavedirecty eatothe BeXteiPuum t o gi ve
product (86.2g, 95.0% as pale brown oil. Step D

Deprotection F NH2 18-5
18-4 [0312] A méjf% ﬁé&“‘i"c T’”f@%ﬁ%o g, 0.18315
nol) and Pd(OH)2 on carbon (20% 6.26 g, 0.04395 nol)
i n absol ute ethanol (500 m s stirred for 7h under
the pressure of hydrogen 0-60 psi. After the
reaction, charcoal was renoved\by filtration and

resi due was concentrated on roOta\evaporator to get
product 18-5 (15.8 g, s _pAl'€ brown oil. Step
E: Boc-protection Kl L~NHBoc 18-5 18-6
[0313] To a stirred m Ha al cohol 18-5
(15.0 g, 0.16129 nol) K2C03 (33.39 g, 0.24195
nol ) in aqueous di oxane (-25% 375 nml dioxane in 125m
water), (Boc)20 (38.66 g, §417733 nol) was added drop
Wi se at OC The reaction mixture was stirred

over ni JCO&H{eEfé?E:‘ i 818G § d t'BEO gdgi 40 ﬂﬁhol) was treated

Sat ur Utl on o was a to the above

it A gﬁ@ﬁéz@uﬁ@c@@m aeo%az&at%ﬂﬁgs%ag@hﬁ i} et

give pure product (27, 89.0 oi |
vacuo apgjhenppartltlc?ned betweegl EtOAc and sat. aq/dNaﬁC& p?he orgamcs o wete separated,

then washed with sat. aq. NaHCO; (x2), H,0 (x2), brine (x2), then dried (Na;SO,), filtered, and

evaporated under reduced pressure to give the phenyl imidazole free amine 8-4 which was pure

enough to use directly in the next step.
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WD 2006/ 002236 PCT/ US2005/ 022062 Step F: Oxidation to
Al dehyde F F ONHBoc HO J NHBoc H 18-6 18-7 [0314]
waoeooa/oenes ed (-78C), stirred solution of oxal yPCT/US2005/022062
chloride (84 mml) in CH2Cl12 (180 m) was added a
solution of DVMSO (168 mml) in CH2C12 (90 m). After
I'h, a solution of alcohol 18-6 (56 mmol) in CH2C12
(90 M) was added. After |h, triethyl amne (281
nmmol ) was added and stirred for a further hour. Then a
sol ution of saturaggs BoREARSIVDEHtatisls added and
allowed to warmto roomtenperature. The organics were
separated, washed with H2O (x2), saturated brine
(x2), then dried, filteredy and evaporated under
reduced pressure to gi he crude aljfefjyde.

(S)-al dehyde. [0315] Starty ng\fromtfhe/ot her
enantioner, (L)-serine 3
enantioner. F

SEIN 06/ 092236
PCT/ US2005/ 022062 npl e 19 Preparation for

I nternmedi ate of (3-FFuoromethyl Al dehyde Side Chain O

":p HYN OF O Step A

(S)-3-((benzyl oxy) carbonyl ) 8% (1, 3-di oxoi soi ndol i n-2-y

| )propanoic acid O LONHBoc N OO OH OOOH 19-1

19-2 [0255] To a stirred solution of amine 8-4 from Step D (3.86 g, 11.40 mmol, 1.0
eq.) and 2-(3-oxopropyl)benzo[clazoline-1,3-dione (2.31 g, 11.40 mmol, 1.0 eq.) in CH,Cl,
(40 ml) was added AcOH (0.65 ml, 11.40 mmol, 1.0 eq.). The mixture was allowed to stir for 5
min before the addition of sodium tris-acetoxyborohydride (2.65 g, 12.52 mmol, 1.1 eq.). Once
the reaction was complete, the mixture was concentrated in vacuo, partitioned between EtOAc
and 2 M ag. NayCO;. The organics were separated, then washed with 2 M aq. Na,CO; (x2), H,O
(x2), brine (x2), then dried (Na;SOy), filtered, and evaporated under reduced pressure to give

product 8-5 which was pure enough to use directly in the next step.
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[0316] To a stirred solution of Boc-Asp(Obzl)-OH 19-1

(10.0 mol) in 20 M of DCM was added 10 m of
w0 piobloos®aceti ¢ aci d. The m xture was stirr edPE/USMOMND22062

tenperature for 24h. The reaction progress was

foll owed by LCMS. After conpletion, the solvent and

TFA were renoved by evaporation under reduced

pressure and |ypholization to get white solid as TFA

salts. The crude solid was suspended in 50 mMl of THE

and N-car boet hoxy pht halj n.d 5 mol ), Et3N (10

mol ) were added. The %{dfﬁj'rlgcy\/l\é%&}efl uxed under N2
for 18hr. Then the reaction was cooled down and the
solvents were evaporatedoff. DCM was added and
washed with water, bring, /dried over g&hum sul f at e,
filter and concentrated. i fi [

chr omat ography on silica g¢l ¢olu

(Hexan/ Et hyl acetate) to gi e 2. g col orl ess oi
19-2, yiel d 76%I\158W0~3006% 002236 PQY/ US2005/ 022062
Step B: (S)-benzyl 0 N
4- hydr oxy- 3- (1, 3-di i soi ndo| i n-2-yl)butanoate O 0 |
ON':p-- ~1 ON\/ 101 O N OOH OH  19-2 19-3
[0317] To a stirred solution N
(S)-3-((benzyl oxy) carbonyl)-2/(1, 3

di oxoi soi ndol i n-2-yl ) propanoic acid (19-2, 6.07 mmol)
in 30 mMm of dry THE at -15C_were successively added
N- et hyl nor phol i ne (6. 07 nnéﬁf, I so- butyl chl orof ormat e

(6.07 . JAfter stirring. far 1n gt -15C _a
Soi ut 10350 Fasiredemdiion Ghanine Brbhomiert 5052 40 mmol, 10
water were added at once. The reaction was stirred at
eq.) in CHeClf @3 mvas addedthetapidh (010228 @. Mi mmolhdi ®eq.), BIOARI(9.15 g, 0.10
Extracted with EtOQAc (x 3), washed with water (x 3),
mmol,lr0 &g), ard TEANL030nh 020 mol, 2od aqJ). f After, 5 minutéseEIR@,was added (0.22
concentrated. Purification by chromatography on silica

g, 0.20%8of 2L.0ERY), ahereaRidHRMALRERY 8 55°C Bk 98 hdurR. Thédhixture was then
colorless oil 19-3, yield 92% Step C. (S)-benzyl

pertitcfclbiften it by 810k SOUREBL! Frolab RN LARORbGrateR abd Rashed with

H,0 (x2), brine (x2), then dried (Na;SO,), filtered, and evaporated under reduced pressure to

give product 8-6.
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[0318] To a stirred solution of (S)-benzyl
4- hydr oxy- 3- (1, 3-di oxoi soi ndol i n-2 yl)butanoate (19-3,
wWG2@6002Bg in acetonitrile (28 m) were added PCT/US2005/022062
perfluoro-1-butane sulfonyl fluoride (44.8 nmol),
di i sopropyl et hyl am ne (44.8 muol ), and
di i sopropyl ethylamnie trihydrofluoride (134 nmol).
The m xture was stirred at 50C overnight. The reaction
progress 154 WD 2006/ 002236 PCT/ US2005/ 022062 was
foll owed by LCMSq, Afde lL.eti the reaction was
cool ed down to rgg%‘%e?ﬁé’%g? roél,oqqg?/gﬁlé?at ed under
reduced pressure. The mi xture was then partitioned
into DCM washed with 7 (x 3), brine (x2), dried
over sodiumsulfate, fil éd, concentr at ed.
Purification by chromatography on silica gel colum
(Hexan/ Et hyl acetate) to give |i\ght yellow oil 19-4,
yield 40% Step D NH,
(S)-4-fluoro-3-(1C8B 4 ndol im= -yI)butanaI O 0O
NHON OO FOF O’S"ﬂ 19] To a stirred
solution of (S)-benz
4-fl uoro-3-(1, 3-di oxoi soi ndol i =Ryl ) but anoate (19-4,
0.5 muol) in dry ether (5 m) added dropw se
di i sobutyl alum num hydride (1.0 Min toluene, 1.5
nmmol) at -78C. The reaction was stirred at -78C for
approximately 30 min as nonitored by LC-MS. After
conpl etion, the reaction wadl guenched by addi ng water
(10 M) at -78C. Extracted with ethyl acetate, washed
Wit h 371 (Yas nowsstired golvtjon of phithalingde compenndr8-6 from Step F
sulfate, filtered and concentrated. The crude product
(0.01 g19-2 mms), Uslkeel].} in Bt @cxinl) wasardded anhydequs Hy0s20ile (003 g, 0.10
alternate route for preparing 19-5 is presented bel ow
mmol, 5aPedl) GRQHHOEAE6h ReT AR 22068n wak Efterdd]land the filtrate
(S)-4-fluoro-3-(1, 3-di oxoi soi ndol i n-2-yl ) butanoic acid
evapordted Und®Y rEhdYd PresBurk t&xive fhe title compound which was purified by reverse

phase prep. HPLC to give the pure product 71.

Example 9

Synthesis of intermediate (3R, 4S)-tert-butyl 3-formyl-4-hydroxypyrrolidin-1-carboxylate

[0258] The title compound is useful as an intermediate in synthesizing

compounds of the invention.
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19-4 19-6 [0321]
(S)-4-fluoro-3-(1, 3-di oxoi soi ndol i n-2-yl ) butanoic acid
wa9204/002320 nmol ) was di ssol ved in ethanol (5Pai/PsS2005/022062
This solution was purged with nitrogen for 10 m nutes,
then 10% pal | adi um on carbon was added (0.02 mmol of
pal | adi um) under an at nosphere of nitrogen. Hydrogen
was then bubbled rapidly through the solution, while
stirring, for approximately Ih. The reaction progress
was followed wth LCVS. Thgtepgécti on m xture was
filtered through celite to tenove the palladium The
celite was rinsed twice with nethylene chloride. The
filtrate was then concentpqted to give the crude
product. The crude product -6 was used for the next
reaction step. Step A-2: S- et hyl
4-fl uoro-3-(1, 3-di oxoi soi ndol i n-2-yl ) but anet hi oate O
0 HON EtSxN -1F ~F 19- @49¢ 0322] 19-6 (0.20
nol ), 1,3 diclyclohexyl carbodiimd (0.30 mml),
et hanethiol (0.6 mmol ), andg¢4t di net hyl am nopyri di ne

(0. 10 pousd) 38r29isSaRblF 1B 2$5':§dih81rh)g-li-ﬁgrrmsz)-(f-%rﬁoxylate

was stirred o?/er_nl ght at (rjoomt_ npgra_t ]
ond 11 P27 Ohhaf iRk tRrIOBaneR] G WAR Sl 0 g N under

. washed.with 156 2006/ 002236 PCT/ Q05/ 022062
nitrog QY A 0jSSk TR e BORF. BrresEl ARy addas orreaction
.. dried over sodiumsulfate, filtered, and

mixturg gp¢ thetresdiéng sofptioncwasrxtipeted using MEEMt(Beh Therdrgarddlayers were
usi ng flash chromat ography. Step A-3: ’

combirfed) drded dven MgS04, indthdisolventswasrdmloved 2 wickd yiekdiag 5.2 £(28.1 mmol,
EESNHNOO FF 19-7 19-5 [0323] 19-7 (0.20 mmol)

95%) oF3s1 gg;@sjgldwaﬂj n dry acetone (1 Or). 10% Pal | adi um
(0.02mmol ) on carbon was then added under an
at nosphere of nitrogen. Triethyl silane (0.5nmol) was
t hen added. Bubbling occurStepiBafter about 10 seconds,
and the reaction was

[0260] 4.3 g (23.3 mmol) of compound 9-1 and 0.21 g (2.33 mmol) CuCN in
50 ml anhydrous THF were cooled to -78 °C. Vinyl magnesium bromide (73.3 mmol) was added
drop wise and the resulting solution was allowed to warm to ambient temperature during the
course of 7 hours. The reaction was monitored by thin-layer chromatography and the product
was eluted using 1:2 ethyl acetate and hexanes and staining with ninhydrin. The reaction was

quenched with saturated NH4Cl and extracted with ethyl acetate (3X). The combined organic
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all owed to continue until the bubbling ceased (30
mn). The reaction conpletion was determ ned using
WO BME00IBBEe reaction mxture was filtered throupdil/as2005/022062

celite plug. The plug was washed tw ce with nethylene
chloride, and the filtrate was then concentrated to
give the crude product. The crude product was used in
the next reaction. [0324] Starting fromthe other (R
enanti omer, (R)-3-((benzyl oxy)carbonyl)-2-

layers(Werd dHé@sRir MESO LA the s AR 3EAbFe B viend ﬁgﬁ?nagtof’gf B%22.3

ot her enantioner. [0325] The conpounds 1 nt
0 > ed using the nethodol ogy described

mmm?%%f\%?g%%agg&kxanpl es and Met hods. The foll ow ng

tabl es al so i ncl ude conpounds described in the

experimentals. The startingtéperials used in the

synthesis are recogni zable to one of skill in the art

and are conmercially availgple or may be prepared

usi ng known nethods. The gonpounds were named using

ACDI Nane Batch Version 5102 vanced Chem stry

Devel oprment Inc.; Toronto, kari o; ww. acdl abs. com.

157 WD 2006/ 002236 PCT/ US20 022062 No. Compound H+

Nanme 1 ~> 181.3 T-(3-am noprop)kl\l-[(lR)- J° C

1- (1-benzyl - 4-phenyl -1 H /O7NR"1C"" NH=

"m dazol -2-yl)-2- ethylpropyl]-4- ti ethyl benzam de

CH3 2. Chiral 67.3 -(3-am n@pfopyl)-N-[(1R)-

1- (1- benzyl -4-phenyl-1 H" '"mdazol-2-yl)-2- () / Na

o (oo nehropit 0 R e Bt Aoy TR and 10m1 10

S SN T T S——

reaction was stirred at ambient temperature under nitrogen yielding a white precipitate after 30

minutes. The reaction was monitored by thin-layer chromatography and the product was eluted
using 1:1 ethyl acetate and hexanes and staining with ninhydrin. The reaction was complete after
approximately 8 hours. Excess H,0 was added to the reaction mixture and the resulting solution
was extracted using ethyl acetate (3X). The combined organic layers were washed with
saturated NaHCOj3 and brine, dried over MgSQy, and the solvent was removed in vacuo yielding
1.35 g (6.3 mmol, 67%) of 9-3 as a tan foam.

[0262] Compound 297, 298, 299, 300, 307, 308, 309, 310, 326, and 327 were
synthesized using similar procedures as in Example 6, 7, and 8 using intermediate 9-3 as

intermediate in reductive amination step.
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(1- benzyl - 4- phenyl -1H mdazol-2 N~1 0

1) (phenyl ) net hyl ] benzamd [/ /p N,,,,,,, NHZ 6- 1 e 5
w@hiocab22365. 2 - (3-am nopropyl) N {(1 PCT/US2005/022062

R)-1-[1-benzyl-4-(3 Br / \ /NN"~ C

ronophenyl ) - 1H-i m dazol C N~6 ~NHz -yl]-2

et hyl propyl } benzam de 6. Chiral 559.2

1-(3-am nopropyl)-N >H ~ {(1 R -1-[1-benzyl-4-(3 Br

i N CH, ronophenyl)-1Him dazol- 0O NNH3

-y1] - 2- et hyl propyl }-4- ethyl benzam de CH3 158 WO

2006/ 002236 PCT/ US2005/ 022062 No. Conpound H+ Name 7

~|-13 Ch id 613.2 4-(3-amnopropyl)-Ner ", pl { (1

R) -1-[ 1-benzyl-4-(3 N 1Exsmp henyl )-1 H-i ni dazol -

- """~ -Y1] - 2-met hYlpr oPY1} - 4

Pre[‘a éﬁg gg l(i %Hlfl l2 2diméth Ipropyl]-N-
92?% en IS0 ﬁgazoﬁ % ppdalidy ©

-yl] 2- met hyl propyl }- 2, 4-

Step A: Thio-Ester Synthesis

HO NHBoc EtS NHBoc
o) NH mNHZ
i} 2
10-1 10 !

o)

[0263] To a stirred solution of Boc-L-B-homoasparagine 10-1 (8.0 mmol) and
ethane thiol (16 mmol) in DMF (10 ml) was added 1,3-dicyclohexylcarbodimide (8.8 mmol) and
DMAP (0.8 mmol). The reaction was stirred at room temperature until the reaction was
complete. The precipitate was filtered and washed with ethyl acetate. The organics were
combined and concentrated. Separation on a silica gel column with ethyl acetate gave the

desired thioester 10-2.
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F difluorobenzamde F 9. i CH3 95.3

1-(3-am nopropyl)-4- ethyl-N { 2-nmethyl-1-] 1 i
wWoH200680228¢ hyl benzyl ) - 4- phenyl - o~N "cH, 1 H i mPAEES1002022062

\ 1] propyl )benzam de H CH, Chiral 10. R 197.3

-(3-am nopropyl )-N- cH, {(1 R-1-[ 1-benzyl-4-(3-

/ N'3CH et hoxyphenyl)-1H CN,,,,~NH2 'm dazol -2-yl]-2

et hyl propyl } benzami de Chiral 11. s 511.3

-(3-am nopropyl )-N- acH, HC {(1R)-1-[1-benzyl-4-(3-

I N-CH, et hoxyphenygy).: Lahazol - 2-yl]-2 \
et hyl propyl } - 4- Ckﬁt)gphwweg%ézﬂgr?lgggmggéZ Ch'"' 565.3
4- (3-am nopropyl)-N PH3 H {(1R)-1-[ 1-benzyl-4-(3- 0 ,
N CH, % ) -1H 0""~ ' m dazol - 2Byl }~2-NHBoc
et hyl propyl }14 F F (trt+ooeroerrethyt '

ylp } NH, (tr ) benz d 1,@92

10-2 o 10-3 0

[0264] To a stirred mixture of ethyl thio ester 10-2 (0.1 mmol) and 10% Pd on
carbon (20 mol%) in acetone (1 ml) was added Et3SiH (4.4 mmol) at room temperature under an
argon atmosphere. Stirring was continued at room temperature until the reduction was complete
in about 30 min. The catalyst was filtered off through Celite and washed with acetone.

Evaporation under reduced pressure produced aldehyde 10-3, which was use directly in the next

step.

Step C: Reductive Amination to Install Sidechain

N N}\?Z‘ NHBoc
|, H NHBoc Y .
N NH, - N HN NH,
2 0 NH
10-3 ’ 1 ©
2.5 &

0-4

[0265] To a stirred solution of amine 2-5, from Example 2 above (1.0 mmol) in
CH,C, was added appropriate aldehyde 10-3 (1.0 mmol) (7 ml). The mixture was allowed to
stir for 5 min before the addition of sodium tris-acetoxyborohydride (1.0 mmol). Once the
reaction was complete, the mixture was concentrated in vacuo, partitioned between EtOAc and

2M aq. Na,COs. The organics were separated, then washed with 2M aq. Na;COs (x2), Ha0 (x2),
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WD 2006/ 002236 PCT/ US2005/ 022062 No. Conpound 4H+

Name 13. Chiral 533.3 4-(3-am nopropyl)-N CH ((1
WORR0RAP2R3bEeNzyl - 4- (3- C CH3 et hoxyphenyl)- | PCT/NS2005/022062

NH= ' m dazol -2-yl]-2- F ethylpropyl}-2,4- F

i fl uor obenzam de 14. Chia' 501.2 -(3-am nopropyl)-N

{(1R)-1-[1-benzyl -4-(3- A )C /N CH hlorophenyl)-1

Himdazol r 2 O N-iNH= -yl]-2- ethyl propyl } benzam de

6 15. Chiral 515.2 4-(3-aminopropyl)-Ncl N~ {(1 R -

. - | - i - 1.4 - .
brine %2'\}, illé%;ﬁ}feﬂzm{ﬁ%%(%;});: fg’;e?r;{; lai}ti@ E%pgg#m&gﬁ gegr?]é%ﬁlg%?é o give product

s hi - ' opyl)-N

10-4 w{l?%gﬁﬁs[eg%ﬁlzyyéﬁﬁgwg@ %y ) chl orophenyl ) -1
Himdazol """ -Y1]-2-methYlproPY1}-4 -
(trifluoromethyl)benzagief®: Kcflatién 9. H Chiral 537.2
-(3-am nopropyl)-N 3 {(1 R-1-[ 1-benzyl-4-(3 "' iN
CH, _shl orophenyl )-1 Himdazol- o N,,,~, NH=

-y -nmet hyl propyl }-2,4- F difluor obenza(iﬂz
N
N}\% NHBoo Q | % NHBoc
HN‘/\(—(NHz cl N NJ\(_\<NH2
o e} Y
10-4 105

[0266] To a stirred solution of amine 10-4 (1.0 mmol) in CH,Cl, (6 ml) was

added Et;N (2.0 mmol), DMAP (10.1 mmol) followed by benzoyl chloride (1.0 mmol). Once
the reaction was complete, the mixture was partitioned between CH,Cl, and sat. aq. NaHCOs.
The organics were separated and washed with H,O (x2), brine (x2), then dried (Na,SOy), filtered,
and evaporated under reduced pressure to give product 10-5, which was further purified by

reverse phase HPLC.
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F 18 \ Chiral 81.3 -(3-am nopropyl)-N {(1
R)-1-[1-benzyl-4-(4 / \N/N1j CH

wetdoglopzanyl ) - 1H-i m dazol H, C O N~~NH= -yl ] -2 PCT/US2005/022062
et hyl propyl } benzam de 160 WD 2006/ 002236
PCT/ US2005/ 022062 No. Com ound + same 19. Chiral 95.3
(3 arnlnopropyl) N 1~ {(1 R-1-[1-benzyl-4-(4 HC i
\' 7N" C, ~ ethylphenyl)-1Hinmidazol- o N. NH
-yl ]-2-methyl propyl }-4 i ethyl benzami de CH3 20 Chiral

549.3 - (3-ari nopr opy ip:- Anat Behfotedloyl- [ 1-benzyl -4- (4
CF!', ethyl phenyl)- | Hi1mdazoi- NH

-yl ]-2-net hyl propyl } -4- (trifluoronethyl)benzam de
FFF Chiral 517.3 -(3-am nopropyl N H C
{(1R) -1 -benzyl 4-(4 HCi ~N CH,

et hyl phen Himdazol- o N,.,-~ NH2
-yI] 2- OpPWHBoc2, 4-—E difluor oben 22 Ch
yﬁr@hg N[(1R) - N H, C «
nzyd phehyt-1H / N NH, m . V\@_(NHZ
dlnethylpro []-4-

105 100

[0267] The Boc protected compound 10-5 was treated with HCl in dioxane (4N,

10 eq.) for 30 min, and the solvent was removed to give the final product 100 as HCI salt.

Example 11

Preparation of N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-[3-
(1H-imidazol-2-yl)propyl]benzamide (Compound 113)

113
[0268] Using the similar procedures to make the thiol ester from 3-(1H-

imidazole-2-yl)-propionic acid, then reduced to the aldehyde. Reductive amination followed by

acylation to form the final compound 113 as shown in the following scheme.
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et hyl benzam de C 13 23. Chiral 81.3

-(3-amnopropYl)-N[(1 R - 1-(1-benzyl-4-phenyl- | H/
wol@evtazol - 2-yl)-2,2- / - o ~NH, PCT/US2005/022062

di met hyl propyl ] benzam de ide \ 24. F F Chiral 517.3

4-(3-am nopropyl )-N- {(1R)-1-[1-(3,5- I- ~NC/ \ N HCH

di fl uor obenzyl) - 4- phenyl - N 1H i m dazol -2-yl]-2- 1H

et hyl propyl}-4 CH, ' ethyl benzam de 161 WO

2006/ 002236 PCT/ US2005/ 022062 o. Com ound 4H+ sanme 25
F Chiral 503.2 -[1-(3,5- N
CH, ifluor obenzylsgi gﬂp@g%@fwﬁ)of%eéﬁ%ﬁ?del

H i m dazol -2-yl]-2 o ethylpropyl } b enzanmide 6 e ~
Hz 26. Chigpal 63 {(1R) 1-]1- benzmm./a\.j/z\(/N
romphenyl)w ZI?' ts—=r—%—7N N HN/

-y1] - 2- et hyQ pr op

11-2

[0269] Compound 11-2 was synthesized in a matter similar to that described in

Example 10, steps A and B.

Step B: Amination and Acylation

S
N>‘>L N\/\RH — e l@%}NH
©/[N HMNJ ©/[N/ HNJJ— 0 [j’ No N
° 11-2 " 11-3 ©)LCI

<

11-4

2-5

[0270] Compound 11-4 was synthesized using procedures similar to that in

Example 10, steps C, D, and E.
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O N~ C9,9 S CHethyl-N{3 3

[ (et hyl sul fonyl)am no]pro vyl)benzam de CH3 27.
w@hioeab22307. 3 T-[ (1 R)-1-(1-benzyl - 4- PCT/US2005/022062

henyl -1 H i m dazol -2-yl)-2- N", ethylpropyl]-N[(3R) -

H iperidin-3- N Inethyl]benzam de \ / ~NH 28 Chlnl

507.3 T-[(1R) -1-(1- benzyl -

henyl - 1H i mi dazol -2-yl)-2- HH ethylpropyl]-N-[(3 S)

INH Niperidin-3 0 ~ | nmethyl]benzam de CNH 29 H3_

95. 3 - (3-am nopropyl
et hyI N-{ (1R) - 2- et hyl - ﬁxa%"fl‘ilﬁ nret hyI benzyl) 4- FN
NH Nf . henyl-1 H-|mdazol fbenzam de
Preppraipn o N-ghrl(mingacety RamBospon BrS U A benzyi-d-phenyl-1H-
{ (1R) - imidaebl2-y))-7,2-dimethytpreplil]bemramitly (Goppeunyd 101)H
INC'~ NH imdazol-2 / r 1] propyl } benzam de

Co~%
o N\/\/N\g/\N

101

Step A: Amino Acid Coupling

N > H
] NH, N>\é< N NHBoc
©/EN/ N~ i L Wt \Io(\
0 Lo~ NHBoo o
23 E 121

[0271] A stirred solution of the appropriate N-Boc-acid, e.g. N-Boc-Glycine

(0.15 mmol) and phenylimidazole amine compound 23 (0.1 mmol) in THF (3 ml) was treated
with PyBOP (0.15 mmol) and Et;N (0.3 mmol). Compound 23 was prepared using the method
described in Example 1. The reaction was stirred at room temperature until the completion, and
was evaporated under reduced pressure. Purification by silica gel column to give the protecte

amine 12-1,
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162 WD 2006/ 002236 PCT/ US2005/ 022062 No. Conpound H+
Nanme 31. Chiral 95.3 4-(3-am nopropyl)-4- ethyl-N {(1
woRpeg0MRBAY| - 1- HQ - CH, [ 1-(2-nethyl benzyl) - 4PCDNS2005/022062

N~/ ~NI - 12 henyl -1 H i m dazol -2 1] propyl } benzam de CH3
32 - Chiral 80.65 -(3-am nopropyl)-N\ / CH { (1
R) -2-methyl-1-[1-(2 *H CH, ethyl benzyl)-4-phenyl-IH
-~/ NN/--/NH 'mdazol-2 1|]propyl }benzarri de 33.
578.4 4-[(1R)-1-(1-benzyl-4 CH3 Chiral henyl -
i dazol - 2-y1) - 2- sip'B: PhiaY DRpARKa [ 2, 2- T -
N N', N1 inethyl-3-( Nethylplperazm-l-
) pyl ] benzanm de 34. 592.4 -[(1R)-1-(1-benzyl -

| henyl -1 Himdazol-2-yl)-2- N CH3

ropyl] N-[2,2 N aa, dinethyl-3-(4-

e a2| yn-1- 1) propyl]-4 et hyI benz:rQ 35.
52 1 Ne 7 s (MBenzy| - 4- henyI i mi da n;l\-%yl )H2 i,
yI pr@pyl] 4- met hyT - iN/ N~/\/ 1

101

121

[0272] The Boc protected compound 12-1 was treated with HCl in dioxane (4N,
10 eq.). Once the reaction was complete, the solvent was removed to give the final product,
compound 101, which was purified by reverse phase prep. HPLC.

[0273] The following compounds were synthesized using the the similar

procedures:
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O N[(3R)-piperidin-3 ~, HInethyl]benzam de H3C 36. \
CNnl 521.3 T-[(1R)-1-(1-benzyl-4- henyl-1

woRlgioazol - 2-yl)-2- 0 i ~10 ~ "' CH, PCT/US2005/022062
et hyl propyl ]-4-nmethyl -N N- [ (3S)-piperidin-3- CNH
| met hyl ] benzam de H3C 163 WO 2006/ 002236
PCT/ US2005/ 022062 No. Conpound 4H+ Nanme 37. 535.3
-(3-am nopropyl )-N-((1R) - F 1-{1-benzyl-4-[2- F F N,
“(trifluoronethyl)phenyl] /NH 1Himdazol-2-yl}-2- 0
N, *~NFI = et hyl propyl ) penzam de 38. Q@ ""' 549.3
- (3-am nopropyl ) - N (( F > 1-{1-benzyl-4-[2 Fr *CH
(trifluoromethyl)phen - 0 N~~NH=
1H i m dazol -2-yl }-2- ethyl propyl)-4 cH, ethyl benzam de
39. 571.2 -(3-amnopropN)-N-((1R) - F
1-{1-benzyl-4-[2- F F H, , o)
(trifluoromethyl)phen r NH= H i dazol - 2-yl }
-2 F ethyl propyl )L2_i- b= f%\rwbjejhémmde 40. Chiral
531.2 I-(3-am nopropyl)-N

Compound 102

Chiral

S

N
[0}

Compound 146
Example 13

Preparation of Carboxyl and Carboxyl Ester-containing compounds of the Invention
; 0 ; 0
’ er% ke HJKI(OR [ rj%% H_~or
N N 0 ©//: N S
o o)
23 b 13-1 b
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H{(1R)-1-[1-benzyl-4-(3- , chlorophenyl)-1

Himdazol- i @ NN -yl]-2-nethyl propyl}-4
wetdoexyenzan de 41. ChUal 535.2 -(3-am nopr opyi/psiges/022062

{(1 R-1-[1-benzyl -4-(3 cl NgHCH3

chl orophenyl )-1Him dazol- | 1-11 NN, __ .., NH=

2-yl]-2-nmethyl propyl }-3- &chl orobenzam de t 42. Ch' ™'

535. 2 -(3-am nopropyl)-N {(1R) 1-[1-benzyl-4-(3- C N

CH3 chl orophenyl ) -1Hi m dazol -yl]-2-nethyl propyl }-4-

i ofGhargant U 164, Y0 20081002381 PRTLARA0S AR i
aldehyflé @é&l&&?}{l@%@@% 5 1p|_é}§ﬁ%§%(zlcl}p 1 grr]rfiXture wgis alﬁ)wed to stir for

y1] - 2-met hyl propyl }-4- ert-butyl benzam de
5 min b};ﬁgrezthe addition oisg)gugn triszacgirixyberobpdride (-1 r@m{ol)( POnce the reaction was
R)-1-[ 1- benzyl -4-(3 ~~ " CH3 hl orophenyl)-1Hi m dazol -
compléte,-thdhbixtuyd Wasdsomeerisataalr amdypuifisd by réeveldeqgrhakemeanBEC t€het the title

compound 13-1 as TFA salt.

[0275] The following compounds were prepared by this procedure:

Oz\z

0
N\/\/N\)LOH

Compound 139

Chiral
R J/cH,
,% n\>\'“°
caate

Compound 145
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45. c¢" 647.2 -{(1R) -1-[1- benzyl -4-(3- ronophenyl)-1
H i m dazol - -yl]-2-nmethylpropyl } -N N~~~ .

W@ 300p082266/anopyri di n-2- 1) am no] pr opyl } benzani BET/U8R05/022062
Chin] 690.2 -{(1R)-1-[1-benzyl-4-(3 ronophenyl)-1
Himdazol- &--~"" aF12nmthlrolN 3 {[5
(trifluoronethyl)pyridin-2- 1J]amno ro 1 benzam de
Chiral 47. 93.3 -[(1R)-1-(1-benzy -4- henyl-1 o
Himdazol -2-yl)-2- N/ 3 CH3 ethyl propyl]-N-piperidin
o N -yl benzamde ' ~N | E':?am @143

-[(1R) - 1- (1- benzyl -4 henyl - im'dazol 2-yl)-2- H
pr.opyl ] - 4- net hyl 0 "1NH
i 58??@1‘%“4’%‘{}‘@&21&%(&@0“43@4 -PheayNhH-inidazalc2>yBpiperidin-2-one
PCT/ US2005/ 022062 o. déiompavrd-tddName 49. o 529.3
-[(1R)-1-(1-benzyl-4- henyl-1 Himdazol-2-yl)-2- i iN
CH, ethylpropyl]-2,4-diflugrp N
- pi peridi n-4-yl benzam de @ HF F

Step A: Lactam formation

O
7 HO
: NH, o}
141 ©

14-2

[0276] DL-o~-Aminoadipic acid hydrate 14-1 (2 g, 11 mmol) was dissolved in 2
M NaOH (11 ml, 22 mmol). Benzaldehyde (1.4 ml, 11 mmol) was dissolved in 3.0 ml of ethanol
and this solution was added to the first solution. After 10 minutes the mixture was cooled to 0°C
and sodium borohydride (0.13 g, 3.3 mmol) was added. After 1 hour, the reaction was complete
as monitored by LCMS. The solution was extracted 3 times with 20 ml portions of ether, cooled
to 0°C, acidified to pH 2 with concentrated HCI and the resulting precipitate was filtered to
afford a white solid. The solid was washed once with a minium amount of acetonitrile (1 ml)
and three times with ether. The crude solid was dissolved in 55 ml ethanol and the solution was

refluxed overnight. The solution was evaporated to provide the lactam product 14-2.
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50. Chiral 507.3 -(3-am nopropyl)-N
{(1R)-1-[1-benzyl -4-(3- ci ~\, r VNH, chlorophenyl)-1

woRiogioa2zol NCH, , -yl]-2 0 N~, ~NH PCT/US2005/022062
et hyl propyl } cycl ohexanec 6 arboxamide Chiral 51. i s
536.2 -(3-amnopropy - - ¢, {(1 R-1-[1-benzyl-4-(3 N

C'3 hlorophenyl)-1 Himdazol- 0 NNH NH,

-yl ]-2-net hyl propyl }-6- chloronicotinanide N CI 52

h* "' 515.2 -(3-am nopropyl)-N {(1 R -1-[1-benzyl-4-(3
[/ NCH, NH hl or opResyB) Kletb esteelfrgdationH, -y1]-2,2- 0

N-/---" cl dinet hyI propyl } benzam de 53. A 529.3
(N?: am nopropyl) N { (1 R-1-[ 1-benzyl-4-(3 i
V ~

; INH -yl ]-2,2-di net hyI prop 01 o}
-rrethy.I ide CH3 54 F C'' 551,
sJ- (3- am popriopytH——N—FR=+=1=4- (3- H

chl or ophgn -1-(2,4 / Yo~c N NH, |quor8benz N FH
c, 'md le2-yl]- Z?B t hyl propyl } bengami d 66

14-2
[0277] A stirred solution of the lactam acid 14-2 (4.0 mmot) in EtOH (10 ml)
was treated with Cs,CO;3 (2.0 mmol). After 45 min, the EtOH was removed by evaporation
under reduced pressure. The residual cesium salt was re-dissolved in DMF (15 ml) and the
treated with 2-bromoacetophenone (4.0 mmol) and stirred at r.t. until the reaction was complete.
The reaction mixture was then partitioned between EtOAc and H;O, and the organics separated,
washed with H>O (x3), brine (x3), then dried (Na;SOs), filtered, and evaporated under reduced

pressure. The residue was purified by silica gel column to afford the keto ester 14-3.

Step C: Formation of the phenyl-imidazole

[0278] To a stirred solution of keto-ester 14-3 (4.0 mmol) in xylenes (40 ml)
was added ammonium acetate (20 mmol). A Dean-Stark trap was added and the reaction heated
to 140°C. Once the reaction was complete, the mixture was allowed to cool to r.t., then

partitioned between EtOAc and sat. aq. NaHCO;. The organics were separated, then washed
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WO 2006/ 002236 PCT/ US2005/ 022062 No. Conpound H+ Nane
55. F Chfr 565.2 -(3-amnopropyl)-N "~ r F

w@ edRpe3¢ 4- (3 r " hl orophenyl)- | -(2,4- N'= PCT/US2005/022062
i fluorobenzyl)-1 H Ol 'm dazol -2-y1]-2,2- \oH,
i met hyl propyl }-4- eth | benzam de 56. , Chiral 523.3
-[(1R)-1- (| -benzyl-4- CH, henyl-1 Himdazol-2-yl)-2-
\ ethylpropyl]-N[3- NCli, CH3 CH3 ,~ CHs
(di met hyl am no) - 2, 2- N~ di net hyl propyl ] benzani de 0

with saP Ziq nI](I%I-ng?g @b) 5ﬁg® gxfa*)i briR) (IX%{? I@%epgg{}ﬂ(N '\éE‘OJ) eﬂi‘]Yére&- and evaporated

under reduce@i'teag Eeé]%é !%l%ghrégil 1811&2%%@?@ bﬁféﬁ&%&l a‘slﬂlc[a\'gel column to

3-am nop [)-N- {(1R)-1-[1-benzyl-4-(3- / CH NH
gettheaﬁpe?raawms{/#“fxl I—HmdazZJI k—« SR

2-yl]1-2,2-dinethylpropyl}- | o i 6-chloronicotinam de
Cl 59. F Ch"' 586.2 T-(3-am nopropyl)-6-

i
S,

[0279] To a stirred suspension of imidazole 14-4 (4.0 mmol) and K,CO;

ZT

(8.0 mmol) in DMF (10 ml) was added the benzylating agent, benzyl bromide (4.40 mmol).
Once the reaction was complete, the mixture was partitioned between EtOAc and H;O. The
organic layer was separated and washed with HyO (x3), brine (x3), then dried (Na,SOy), filtered,
and evaporated under reduced pressure to give the crude benzylated phenyl imidazole 114. The
crude reaction material was then purified by silica gel column or reverse phase HPLC.

The following compound was also prepared by using a similar procedure.
ci

5

Compound 115
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F chloro-N-{(1R)-1-[4-(3-OH3 (, /NCFI, NH _
chl orophenyl )-1-(3,5- N-Z ifluorobenzyl)-1 HI , |
WO pdodaenBe 2-y1]-2,2 "' i nethyl propyl } ni coti nanPdI/US008022062
167 WO 2006/ 002236 PCT/ US2005/ 022062 o. Conpound +
Name 60. 481.3 -(3-am nopropyl)-N-{(1R)- CHp Chiral
1-(1-benzyl -5-nethyl -4- henyl-1 Himdazol-2-yl)-2 N"
"~ NH2 et hyl propyl ] benzam de 0 61. 95.3
-(3-am nopropyl )-N-[(1R)- CH3 Chiral
1-(1- benzyl -5-nethyl -4 " 'Eﬂg@mglls H i m dazol - 2-yl ) - 2-
et hyl propyl]-4 f NeNHZ et hyI benzam de O CH3 62.

5i7 3- anj nopr opy ( - CH3 Chiral

Pr@ae'gtl% 1§T(35§mq~, TQM dhgro-benzyl)-4-(3-fluoro-phenyl)-1H-
H i nﬁﬂudﬂtﬂl-22)11}41)mﬂtml-efhyl}ezmtbonpyctqtam;db(ccm[douhﬂlz%)
di fl uorobenzamde O F/ F 63. h 516.2

T-$edp AT SPAHERY bt (tbFeutRy)-N-{1-[4-(3-fluorophenyl)-imidazol-2-yl]-

isopropyl}carboxamide

[0280] To 2-[(tert-butoxy)carbonylamino]-2-methylpropanoic acid (1 eq.) in
N,N-dimethylformamide was added ammonium carbonate (1 eq.) and the mixture was heated to
110°C for 10 min. The reaction mixture was cooled to 60°C and to it was added 2-bromo-1-(3-
fluorophenyl)ethan-1-one (0.2 eq.) and the mixture was heated to 125°C for 3h. LCMS showed
the formation of (tert-butoxy)-N-{1-[4-(3-fluorophenyl-imidazol-2-yl]-isopropyl } carboxamide.
The reaction mixture was concentrated and partitioned between ethyl acetate and water. The
organic layer was separated and washed with saturated sodium chloride solution and dried with
sodium sulfate. The resulting crude was purified by silica gel chromatography to give (tert-
butoxy)-N-{1-[4-(3-fluorophenyl-imidazol-2-yl]-isopropyl} carboxamide.

[0281] MS: MH' =320.

Step B: Synthesis of (tert-butoxy)-N{1-[4-(3-fluorophenyl-1-[(3-
fluorophenyl)methyl]imidazol-2-yl]-isopropyl}carboxamide

[0282] To a stirred solution/ suspension of (tert-butoxy)-N-{1-[4-(3-
fluorophenyl-imidazol-2-yl]-isopropyl} carboxamide (1 eq .) and potassium carbonate (2 eq.) in
N,N-dimethylformamide was added 1-(bromomethy!)-3-fluorobenzene (1.1 eq.). Once the
 reaction was complete, the mixture was partitioned between ethyl acetate and water. The organic

layer was separated and washed with water, saturated sodium chloride solution, then dried with
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aH, Chiral 1-(1-benzyl-5-nethyl-4 CH henyl -

H i m dazol -2-yl)-2- N. " ethylpropyl]-6 1 N NHZ
whb@eom28ot i namde ~ N~ 0 )NJ Cl 168 WO 2006PODRIBE5/022062

PCT/ US2005/ 022062 No. Conpound H+ Nanme 64. 1 j Chiral

535.2 -(3-am nopropyl)-N- C Q {(1R) -1-[1-benzyl-4-(3-

/| ~~ 4 N CH3 hl orophenyl)-1 Himdazol ""1~ c",

-yl ]-2-nmethyl propyl}-2- ON,,-~, ~NH= Cl hl orobenzam de

65. Chiral 550.2 -(3-am nopropyl)-N e

sodium{stffiRe; fittdrdd, R@aevdpotateBusber N\du essure to give the crude benzylated
chl orophenyl )-1H1i m dazol - - 2- et hyl propyl } - 2-

e YDA Al el
“y1] - @%&h@‘ﬁ%ﬁgﬁ/‘ % ON O\ furam de 67. Chiral

505. 2 4-(3-am nopropyl ) - N- cI 9
Step d: (Qﬁithlslﬁ 31’ Py b réptienyDH -fB-firophaR ) n ethyllimidazol-2-y1} prop-

2-yl-amine

[0284] To (tert-butoxy)-N{1-[4-(3 -ﬂuoro'phenyl-imidazol-2-y1]-
isopropyl}carboxaimide (1 eq.) was added 10% trifluoroacetic acid in methylene chloride. Once
the reaction was complete the mixture was concentrated and partitioned between saturated
sodium carbonate and ethyl acetate. The organic layer was separated and washed with water
saturated sodium chloride solution, then dried with sodium sulfate, filtered, and evaporated under
reduced pressure to give 2-{4-(3-fluorophenyl}-1-[(3-fluorophenyl)methyljimidazol-2-yl} prop-
2-yl-amine.

[0285] MS:MH" =328.

Step D: Synthesis of 2-{3-](1-{4-(3-fluorophenyl)-1-[(3-fluorophenyl)methyl]imidazol-2-yl}-
isopropyl)amino]propyl}benzo[C]azoline-1,3-dione

[0286] To a stirred solution of 2-{4-(3-fluorophenyl}-1-[(3-
fluorophenyl)methyl]imidazol-2-y1} prop-2-yl-amine amine (1 eq.) and 2-(3-
oxopropyl)benzo[CJazoline-1,3-dione(1 eq.) in methylene chloride at 0°C was added acetic acid
(1 eq.) followed by the addition of sodium tris-acetoxyborohydride (1.5 eq.). Once the reaction
was complete, the mixture was concentrated in vacuo, partitioned between ethyl acetate and
saturated sodium bicarbonate solution. The organic layer was separated and washed with

saturated bicarbonate and water followed by saturated sodium chloride solution , then dried with
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CH, -yl1]-2-nethylpropyl}-5- 0 NN. NHZ
et hyl - 2H i m dazol e-4- "3c ~[, carboxam de 68. 9 Chiral

WG 3WsMA02263- am nopropyl ) N {(1R)-1-[ 1- benzyl - 4p¢BUSIN5/H22062
\ N N chlorophenyl)-1 Himdazol CH, |,
-y1l]-2-met hyl propyl }-2- ¢ N~i N's et hoxybenzam de i |
69. Chiral 502.2 -(3-am nopropyl)-N 4
{(1R)-1-[1-benzyl-4-(3- C~ i N CH, chlorophenyl)-1
Hi m dazol N YCH, -yl]-2- 0 N~i NH2

T T R T ERT A ———

. 519. 3 | N- CI
punﬁe%?’i’l%%f-gfllc%glﬂfwa&ﬁzam /r10|\orlo=oy~%_| hl or ophenyl ) - 1
Himdazol " 1 th1r0115- N

di met HYP8TIH Msr &= 815.NC O % car boxami de 71 Chiral
81.3 (3 am nopropyl)-N-[(1R) - 1- 13C

Step B Svhit szgil N Jéfgrﬁﬂ)x % S)l 1= Y h) 4](3%1uorophenyl}-
' - lﬂéflazol- isopropy -2 m oxyacetamlde

1-(1- b[ﬁ%éj' ’ﬁo UM sobtfion of 2-¢(18)-1-(fluoromethyl)-3[(1-{4-(3-
fluorophenyl)-1-[(3-fluorophenyl)methyl]imidazol-2-yl}-
isopropyl)amino]propyl}benzo{C}azoline-1,3-dione) (1 eq.)in methylene chloride was added
methoxy acetylchloride (3 eq.) and triethylamine (3 eq.). Once the reaction was complete, the
mixture was concentrated in vacuo, partitioned between ethyl acetate and saturated sodium
bicarbonate solution. The organic layer was separated and washed with saturated bicarbonate
and water followed by saturated sodium chloride solution , then dried with sodium sulfate,
filtered, and evaporated under reduced pressure to give N-[3-(1,3-dioxobenzo[C]azline-2-
yDpropyl]-N-(1-{4-(3-fluorophenyl}-1-[3-fluorophenyl)methyl]imidazol-2-yl}-isopropyl)-2-
methoxyacetamide

[0289] MS: MH" =587.

Step F: Synthesis of N-(3-Amino-propyl)-N-{1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-1-methyl-ethyl}-2-methoxy-acetamide

[0290] To a stirred solution of 2-{(1S)-1-(fluoromethyl)-3[(1-{4-(3-
fluorophenyl)-1-[(3-flucrophenyl)methyl}imidazol-2-y1}-
isopropyl)amino]propyl}benzo{C}azoline-1,3-dione) in ethanol was added hydrazine (1.5 eq.).

Once the reation was complete it was filtered and the filtrate was evaporated under reduced
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CHs "NH2 mi dazol-2-yl)-1,2 N dinmethylpropyl]-4- i NL
et hyl benzam de 0 H3C H3C 73. Chiral 67.3
wo ¢dsam2soet hyl) - N-[ (1R) - 1-(1-benzyl - 4- phenyl PAT/HS2005/022062
i mdazol -2-yl)-2 L N CH3 ethyl propyl]-4 N
et hyl benzam de N~-NH2 0 CH3 74. Chiral 53.3
| -(2-am noethyl)-N-[(1R)- \ CH3 1-(1-benzyl -4-phenyl -
H m dazol -2-yl)-2- N CH3 et hyl propyl ]benzanmide | ~ N
NH2 O ~f 170 WD 2006/ 002236 PCT/ US2005/ 022062 No.

pressur?oﬂ?\garﬁh%ﬂgg;é% g@?ﬁpﬁmé %}@iﬂo{gﬁ‘%blgﬁgyf%mno-propyl)—N—{1 [1-(3-fluoro-

benzyl)m-%-ﬁggr%ﬂ% n?%i%%—%—yl =1 -rjtet %Heth 1 O2)-(1{1711F:nth8xy-aceta.mlde

[0291] MS: MH'" =457.

Example 16

Alternate Preparation of N- ((S)-3-amino-4-methoxybutyl)-N- ((R)-1-(1-benzyl-4- (2,5-
difluorophenyl)-1H-imidazol-2-yl)-2,2-dimethylpropyl)-2-methoxyacetamide (Compound
422)

Step A: Synthesis of tert-butyl (S)-1-((benzyloxy) carbonyl) -3-methoxypropan-2-
ylcarbamate

[0292] To tert-butyl (S)-1-((benzyloxy)carbonyl)~3-hydroxypropan-2-
ylcarbamate (1 eq.) in dichloromethane was added 2,6-di-t-butyl 4-methylpyridine (2.5 eq.) and
trimethyloxonium tetrafluoroborate (1.25 eq.) at 0°C. The reaction mixture was gradually warm
to room temperature and stirred overnight. The reaction mixture was diluted with
dichloromethane and washed with cold satd. sodium bicarbonate, water, and brine and dried over
sodium sulfate. Purification by silica gel chromatography (25% EtOAc / Hexane) provide pure
product as a colorless viscous liquid. |

[0293] MS: MH" =324.1
Step B: Synthesis of tert-butyl (S)-1-formyl-3-methoxypropan-2-ylcarbamate
[0294] Azeotrope tert-butyl (S)-1-((benzyloxy) carbonyl)-3-methoxy propan-2-
ylcarbamate (1 eq.) with toluene (x=3). Dissolved in dichloromethane and cooled to -78°C. To
then was added drop wise 1 M solution of DIBAL in toluene (2 eq.) under N, atmosphere and
stirred at -78°C for 2h. The reaction was quenched with methanol and concentrated. To

concentrated residue was added 2 M potassium sodium tartrate solution at 0°C and stirred
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sJ s 76. Chiral 541.3 T-{(1R)-1-[1-benzyl-4-(3-
hl or ophenyl )-1Him dazol N "3 C',

WO 00pA®226 di met hyl propyl }- N H - ( pyrrol i di n- 3PCA/USN05/022062
| met hyl ) benzam de ~NH 77. F Chiral 577.2

-{(1R)-1-[4-(3- F hlorophenyl)-1-(3,5- N, ,Cl'c",
di fl uorobenzyl)-1 H/~ C'a '"m dazol -2-yl]-2,2- CN TN
Cl dinethylpropyl}-N ~N' (pyrrolidin-3- Ineth 1

I h
benzam de 78. 9Chiral 537.2 -(3-am nopropyl)-N

vigoro{i{l§ B) robn] tbriperuryre fék-I03min’ Felittoren beften ethytaddtate agdivater. The
et hyl propyl } benzenesul fo amide- 79. Chiral 506. 2

orgaméia(ygr W ﬂ'ﬁﬂfeal%ih? brh‘lel antl %e@bveﬂsoh%ﬁpﬁﬁﬁ(é “Htbr3d Gvapotdted and

hl or ophenyl) H 1 m dazol -

o P SETATABH i e A A 1
{(1R) ﬂ’} fjll WWN(Q§8& hyl E?LSLF% ggia)zol e- |3[n 0

Step C: Synthesis of tert-butyl (S)-4-((R)-1-(1-benzyl-4- (2,5-difluorophenyl)-1H-imidazol-
2-yl)-2,2-dimethylpropylamino)-1-methoxybutan-2-ylcarbamate

[0296] To (R)-1-(1-benzyl-4- (2,5-difluorophenyl)-1H-imidazol-2-y1)-2,2-
dimethylpropan-1-amine (leq) in dichloromethane was added tert-butyl (S)-1-formyl-3-
methoxypropan-2-ylcarbamate (1.5eq) and acetic acid (1eq). The reaction mixture was stirred at
room temperature for 1h. Sodium triacetoxy borohydride (2eq) was added at 0°C. The reaction
mixture was warmed to room temperature and stirred overnight. Solvent was concentrated and
crude was partitioned between ethy! acetate and satd. sodium bicarbonate. The organic layer was
washed with water, brine and dried over sodium sulfate. Purification by silica gel |
chromatography (25% EtOAc / Hexane) provide pure product as a white foamy solid.

[0297] MS:MH' =557.2

Step D: Synthesis of tert-butyl (S)-4-((R)-1-(1-benzyl-4- (2,5-difluorophenyl)-1H-imidazol-
2-yD-2,2-dimethylpropyl)-2-methoxyacetamido)-1-methoxybutan-2-ylcarbamate

[0298] To tert-butyl (S)-4-(R)-1-(1-benzyl-4- (2,5-difluorophenyl)-1H-
imidazol-2-yl)-2,2-dimethylpropylamino)-1-methoxybutan-2-ylcarbamate (1eq.) in THF was
added triethylamine (2 eq.) and methoxyacetalchloride (10 eq.). Stirred at room temperature for
30min. The reaction mixture was diluted with ethyl acetate and washed with water and brine.
Dried over sodium sulfate. Filtered, evaporated and dried under reduced pressure to provide

product as a colorless semi solid.
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~0 arboxami de 171 WO 2006/ 002236 PCT/ US2005/ 022062

No. Conpound MR+ Nanme 81. Chiral 505.2 .
wd2¢ogrnearsaopropyl )-N- | {(1R)-1-[1- benzyl - 4- ( 3PCT/US2085§/022062

hl or ophenyl )-1 Himdazol NNH

-yl ]-2-met hyl propyl }-5- 1--1111NH= _ _

et hyl - 1H pyrazol e-3- g N arboxam de 82. i Chiral 536.2

-(3-am nopropyl)-N CH, {(1 R-1-[ 1-benzyl-4-(3-

hl or ophenyl )-1 Him dazol C1 N c~NH=

_yl]- 208 ylmsopm+} ~%2§—2 N i nmet hyl -1, 3-t hi azol e- 5-
Oarboxamoﬂ CH3 N~cH 83. 0 Chiral 95.2

T- (3-am nopropyl ) - N- CH { (1 R-1-[1-benzyl-4-(3-
$tep & oBynthesiy ofNH(S)3 daminio-4ctrebh daty bu K- (@)} -benzyl-4- (2,5-
etdifluprophehy D aft-thidizok 2+yb-2, Zdﬁnemyllﬁ%@‘m)-@?meﬂﬁﬁyaeetamlde
Chiral 508.3 -(3-am nopropyl) -

{ (1R) - 16300 béfmyftﬂﬁtﬂ@) -$Hi(ROF DphBéhﬂy)-tll(Zl'S tifivdedghenyd)-1 H-
\' ~NcH NHx -y
imidaﬂbj -2-yh) /263 Bt IR FAPNIpY DL Rtttk e thimid G- PR Butan-2-ylcarbamate was
added 30% TFA / DCM. Stirred at room temperature for 1h, Solvent was evaporated.

Purification by preparative chromatography provide product as a white solid.

[0301] MS: MH' =529.1

Example 17

Preparation of Intermediate (R)-1-(1-benzyl-4-(pyrazin-2-yl)-1H-imidazol-2-yl)-2,2-
dimethylpropan-1-amine

[0302] This intermediate is useful in preparing compounds of the invention

which have pyrazine substituent, such as Compound 328, 331 and the like.

Step A: TMS-Enol Ether Synthesis

0 OTMS
N N
~ N
[ ~ [ Z
N N
17-1 17-2

[0303] To a stirred solution of acetylpyrazine 17-1 (24.6 mmol) and TMSCI
(24.6 mmol) in THF (12.3 ml) in a ~78 °C acetone/dry ice bath was added LiHMDS (24.6 mmol,

1.0 M solution in THF) dropwise via an addition funnel. After 90 min, the reaction was allowed

to warm to r.t. To the reaction was added cold EtOAc and the organics were washed with sat.
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85. Chiral 523.2 -amno-N-(3 CH3 am nopropyl)-N { (1

R)-1-[1- enzyl-4-(3 -chlorophenyl)- Cl1 /h CH NH2
wabkboemdtaeol -2-yl1-2 N, ~'/ ethyl propyl }-1, 3- t hPE@ROB05/022062

-carboxam de N klIINH= 172 WD 2006/ 002236

PCT/ US2005/ 022062 No. Conpound H+ Nane 86. ~ Chiral

504.3 -[(1R)-1-(1-benzyl-4- henyl-1 Himdazol-2-yl)-

CH3 , 2-dinmethyl propyl]-N-(1 H CH3 mdazol-4- INH

| met hyl ) benzamde N 87. i 531.3 -[(1R)-1-(1-benzyl -

. Naffilg,3k3 dotdlbrite (1 g arzd(Nh;SGH! filkred, and trtd t
29 é?mwgropy ml\zj[ 2 cH3 N :f/d(gglx;/p;?l glnnf:%mﬁnda_'e mvacuo o

rov1d&%?§@é\¥ JqFfiin élg’ln'pzh %ud\!b|~ | ra ‘)ﬁ% ﬁ?ﬁ% zﬂi'r_em?no%r g%y (52/ )ﬁt?Ac/hexanes)
to giveRA% Ry, ROt %ngO(E?ynﬁm i asriaRsaeE N

Step B: o-Bromo Ketone Synthesis

OTMS O
N N Br
BN . A
[ < [ =
N N
17-2 17-3

[0304] To a stirred solution of TMS enol ether 17-2 (6.5 mmol) in cold pentane
(15.2 ml), was added a solution of bromine (6.8 mmol) in pentane (5.3 ml) dropwise. After 1h,
the reaction was diluted with EtOAc. The organics were washed with sat. aq. NaHCO; (x3) and

brine (x1), dried (Na,SOy), filtered, and evaporated under reduced pressure to give a brown solid.

Step C: Keto-Ester Synthesis

BocHN
OH o BocHN O/\”/[\N
Br\)k[N 0
®
2.1 17-3 \ _ 17-4

[0305] A stirred solution of tert-butyl leucine 2-1 (4.5 mmol), in EtOH (15 ml)

was treated with Cs,COs (2.25 mmol). After 45 min, the EtOH was removed by evaporation
under reduced pressure. The residual cesium salt was re-dissolved in DMF (15 ml) and the
treated with the o-bromo ketone 17-3 (4.5 mmol) and stirred at room temperature until the

reaction was complete. The reaction mixture was then partitioned between EtOAc and H,O, and
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-[(1R) - 1-(1-benzyl -4- Chiral henyl-IHimdazol-2-yl)-
the orghtifds se%af&'té?ﬂiéﬁ'v%ﬁ&i/%lth 'Hfo Iﬁxéplbhhe btﬂ' tﬁe&dﬁéd 'gNé;Sbo, filtered, and

met hyl) benzani de

evapor%&ﬁ?’ uﬁ‘&@rr}g&%g@ é e)s§y c§ él@ Ele]ka olﬁﬁl Y t w?'u rkg&%%uré ellf&;éh to use

'prop
| ni COtI nam de
dlrectly n t%e next step.

Step D: Pyrazine-Imidazole Formation

NH
BocHN N 4
— g [ X~ N NHBoc
0 17-4 N 17.5

[0306] To a stirred solution of keto-ester 17-4 (4.4 mmol) in xylenes (44 ml)
was added ammonium acetate (22 mmol). A Dean-Stark trap was added and the reaction heated
to 140°C. Once the reaction was complete, the mixture was allowed to cool to r.t., then
partitioned between EtOAc and sat. aq. NaHCOj3. The organics were separated, then washed
with sat. ag. NaHCOj3 (x2), H20 (x3), brine (x3), then dried (Na;SOy), filtered, and evaporated
under reduced pressure to give the pyrazine-imidazole 17-5 which was pure enough to use

directly in the next step.

Step E: Benzylation of the pyrazine-imidazole

R N
N V/
[ NHBoc [ S~ N NHBoc
17-5 NZ 17-6

[0307] To astirred solution/ suspension of imidazole 17-5 (0.9 mmol) and

K,CO; (1.8 mmol) in DMF (3 ml) was added benzyl bromide (0.95 mmol). Once the reaction
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T-[(1R) - 1- (1- benzyl -4- CH3CH3 henyl -| Hi m dazol - 2-yl) -
I NoN N~ N N, 2-di nethyl propyl] N[3- ({
[5-(pyridin-3-yloxy)-1 H 'ndazol -3 1] nethyl}
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was con{lflétg)thérrﬁﬂtuﬁewwﬁarﬂnor&a befBn B0 Achihg #,0. The organic layer was
hényl-I H i m dazol-2-yl)- N, 2-di net hyl propyl]-N/[(5-

sl S ﬁ%@i?%}s%ﬁ%%%’ Ao o

under @pﬁ%ﬁ%grego %I-l\ge tﬁmc ?aﬁg;?/ gﬁﬂ? % ntéude Eeactlon material was

[(6f|uoroIH-|ndazoI )Erreth I]amno}propyl)be
then purtfiedevig flasinchrematography (1352% 20 Ap/hexgnes) to Bivsepirg proguct 17-6.

Step F: Deprotection to the free amine

T[ e — 750"

N NHBoc N 7

[N/ [ j/[N NH,
N

17-6 17-7
[0308] Boc-protected amine 17-6 (0.5 mmol) was treated with 20% TFA in
CH,Cl, (5 ml). Once reaction was complete, the reaction was concentrated in vacuo and then
partitioned between EtOAc and sat. aq. NaHCOs. The organics were separated, then washed with
sat. aq. NaHCOj; (x2), H,O (x2), brine (x2), then dried (Na;S0s), filtered, and evaporated under
reduced pressure to give the imidazole free amine 17-7 which was pure enough to use as an

intermediate in synthesizing compounds of the invention with the pyrazine substitution.
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henyl -1 H i m dazol -2-yl); 04}, 2
i met hyl pr opy! | benzani deHm/'\/'QHBoc
0o

Step A: Amine Protection

o ok
o)
T
o1 ° Son
[0309] To a stirred solution of anhydrous K,COj3(46.53 g, 0.3371 mol) in N,N-
dimethylformamide (500 ml), D-serine methyl ester hydrochloride (35.0 g, 0.2250 mol), KI
(18.66 g, 0.1124 mol) and benzyl bromide (96.18 g, 0.5623 mol) were added in one shot. The
reaction mixture was stirred vigorously for 5h at room temperature. After completion of
reaction, contents were poured into ice water and extracted with ethyl acetate. The combined
organic layer was washed with water, brine, dried over Na,SO, and concentrated to give a crude

product 18-2. Purification was carried out by column chromatography to yield pure (61 7g,

91.7%) as pale yellow oil.
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Chiral 95.2 (25)-N-( -agp']nopropyl)-N
{(1R) - 1-[1-benzyl ¥-(8<' 1 r NN CHO N__-Ph

chl or ophenyl) - i kg dazol - o YCH3 -yh]-2 0"~I NHZ

et hyl propyl }tetrghydbfura C -2-car ogayi de  106.
chiral 503.2 T-(3-am nopropyl) N

LR - foali i PF0%skineda Sfution of diethylamine sulphur trifluoride (32.3 ml, 0.2006
mol) in THF (400 ml), alcohol (100.0 g, 0.3344 mol) in THF (400 ml) was added dropwise
compound 18-2 during the span of 3h at room temperature. After completion of addition,
stirring was continued for further 1h. The mixture was extracted with ethylacetate and combined
organic phase was washed with saturated solution of NaHCOs. Removal of solvent under

vacuum lead to a crude product, which was purified by column chromatography using hexane

grading to 3% EtOAc in hexane afforded product 18-3 (70.4g, 69.9%) as pale yellow oil.

Step C: Reduction

184

[0311] To a mechanically stirred solution of LiBHy4 (230.8 ml, 0.4651 mol) in
THF (2.0 L), methyl ester (100.0 g, 0.3322 mol) in THF (1.0 L) was added dropwise 18-3
through addition funnel during the span of 3h at -15°C under N,. After the completion of
addition, stirring was continued for 4h at room temperature. Saturated solution of NH,Cl
(500ml) was added dropwise to the above mixture and extracted with EtOAc. The combined

organic phase was washed with water, brine, dried over Na,;SO, and concentrated under vacuum.
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Step D: Deprotection

Ph
F F
HO\/K/NvPh HO\)\/NHZ
18-5
18-4

[0312] A mixture of alcohol 18-4 (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 7h 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 get product 18-5 (15.8 g, 92.7%) as pale brown oil.

Step E: Boc-protection

F F
HO A __NH, ~  HO._J_ NHBoc
18-5 18-6

[0313] To a stirred mixture of amino alcohol 18-5 (15.0 g, 0.16129 mol) and
K,CO; (33.39 g, 0.24195 mol) in aqueous dioxane (~25%, 375 ml dioxane in 125ml water),
(Boc);0 (38.66 g, 0.17733 mol) was added drop wise at 0°C. The reaction mixture was stirred
overnight at room temperature after the addition. Saturated solution of KHSO, was added to the
above mixture to adjust the pH 3-4 and extracted with EtOAc. The organic phase was

concentrated under vacuum to give pure product (27.7 g, 89.0%) as a pale brown oil.
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[0314] 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 1h, a

solution of alcohol 18-6 (56 mmol) in CH,Cl, (90 ml) was added. After 1h, triethyl amine (281

mmol) was added and stirred for a further hour. Then a solution of saturated aqueous NH;Cl was

added and allowed to warm to room temperature. The organics were separated, washed with

H,0 (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.
[0315] Starting from the other enantiomer, (L)-serine methyl ester leads to the
(R) enantiomer.

E

H\n/’\/NHBoc

)
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Step A: (S)-3-((benzyloxy)carbonyl)-2-(1,3-dioxoisoindolin-2-yl)propanoic acid

©\/O\H/\/NHBOC . @ \n/\/@

© o”oH O Aol
191 19-2

[0316] To a stirred solution of Boc-Asp(Obzl)-OH 19-1 (10.0 mmol) in 20 ml
of DCM was added 10 ml of trifluoroacetic acid. The mixture was stirred at room temperature
for 24h. The reaction progress was followed by LCMS. After completion, the solvent and TFA
were removed by evaporation under reduced pressure and lypholization to get white solid as
TFA salts. The crude solid was suspended in 50 ml of THF and N-carboethoxy phthalimide
(10.5 mmol), Et3N (10 mmol) were added. The mixture was refluxed under N, for 18hr. Then
the reaction was cooled down and the solvents were evaporated off, DCM was added and
washed with water, brine, dried over sodium sulfate, filter and concentrated. Purification by
chromatography on silica gel column (Hexan/Ethylacefate) to give 2.68 g of colorless oil 19-2,

yield 76%.

153



N CH, [4-phenyl-I-(1,3-thiazol- i
| met hyl ) - 1H i m dazol -2- |] propyl }benzam de CH 121. N

W® 20064003236 510. 2 - (3-am nopropyl )-2,4 H, difl uorCFKS{003022062
R) -2-nethyl- ~; N*CH. 1-[4-phenyl-1-(1,3-thiazol- r"",
-ylmethyl)-1 Himdazol-2- F 1] propyl } benzam de F 122
N S Chiral 509.2 -(3-am nopropyl)-6- chloro-N { (1
R)-2-methyl- | - NCH, [4-phenyl-I-(1,3-thiazol-4- o
N ~ NH2 | nethyl)-1Him dazol -2- N
1] pr I Nig . _

gﬁ*n%pr ggy%ﬁ)@i HQ?f%)xy 3:@% dl@%lﬁ(ﬁhd&?ﬂ -3-yl)butanoate
1(I benzyl - 4- pyri di n- 2-yl - CNH21
H i m dazol - 2-g| ) -4 ND N-/ dinethylp opyl]benz '
Chiral 963z Z- am nopr opyl ) -

1 e |~4- P r'|n-2-_yJ_-_N-. NH2 \n/\/
H- i m dazoll-2-yl)42,2 .N o di nethyl propyl]-4 O
et hyl benz@rg)cd’eo,_ﬁH, 125. Chiral 518.3
-(3-am nopropyl)-N-[(1R) - (::~ N H3C CH3
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[0317] To a stirred solution of (S)-3-((benzyloxy)carbonyl)-2-(1,3-

dioxoisoindolin-2-yl)propanoic acid (19-2, 6.07 mmol) in 30 ml of dry THF at —15°C were
successively added N-methylmorpholine (6.07 mmol), iso-butylchloroformate (6.07mmol).
After stirring for 5 min at —15°C, a solution of NaBH, (689mg, 18.21 mmol) in 2.73 ml of water
were added at once. The reaction was stirred at —15°C for 2 min, then hydrolyzed with water (30
ml). Extracted with EtOAc (x 3), washed with water (x 3), brine (x1), dried over sodium sulfate,
filtered, concentrated. Purification by chromatography on silica gel column

(Hexan/Ethylacetate) to give 1.9 g of colorless oil 19-3, yield 92%.

Step C: (S)-benzyl 4-fluoro-3-(1,3-dioxoisoindolin-2-y)butanoate

Dol — Donply

19-3 194

[0318] To a stirred solution of (S)-benzyl 4-hydroxy-3-(1,3-dioxoisoindolin-2-
yl)butanoate (19-3, 5.6 mmol) in acetonitrile (28 ml) were added perfluoro-1-butane sulfonyl
fluoride (44.8 mmol), diisopropylethylamine (44.8 mmol), and diisopropylethylaminie

trihydrofluoride (134 mmol). The mixture was stirred at 50°C overnight. The reaction progress
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was f@LdWédﬁf b Fi‘ﬂ?% r@o?ﬁ)leﬁon Np& lrs%c@‘[\—%fg_loo]l 2(? A& toD room temperature,

noprop

evapoga(ti(.ﬂ’/l n?g B%grh S0 hﬂ_@&?@g N %?Rza?tlétporgé 113t0 DCNI washed with

3-am nopro y [(1R)- r 1- benzyl - 4- phenyl -1 H
water ()ﬁﬁ}j hrige (x2) ve(}qphum sulfate iltered, concentrated. Purification by

chromatography on silica gel column (Hexan/Ethylacetate) to give light yellow oil 19-4, yield

40%.
Step D: (S)-4-fluoro-3-(1,3-dioxoisoindolin-2-yI)butanal
@\/ O O
H N
o N :
0 0 E
19-5

[0319] To a stirred solution of (S)-benzyl 4-fluoro-3-(1,3-dioxoisoindolin-2-
yDbutanoate (19-4, 0.5 mmol) in dry ether (5 ml) was added dropwise diisobutylaluminum
| hydride (1.0 M in toluene, 1.5 mmol) at -78°C. The reaction was stirred at -78°C for
approximately 30 min as monitored by LC-MS. After completion, 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 19-5 was used in the next
reaction step. |

[0320] An alternate route for preparing 19-5 is presented below.
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194 19-6

[0321] (S)-4-fluoro-3-(1,3-dioxoisoindolin-2-yl)butanoic acid 19-4 (0.20 mmol)
was dissolved in ethanol (5 ml). This solution was purged with nitrogen for 10 minutes, then
10% palladium on carbon was added (0.02 mmol of palladium) under an atmosphere of nitrogen.
Hydrogen was then bubbled rapidly through the solution, while stirring, for approximately 1h.
The reaction progress was followed with LCMS. The reaction mixture was filtered through
celite to remove the palladium. The celite was rinsed twice with methylene chloride. The filtrate
was then concentrated to give the crude product. The crude product 19-6 was used for the next

reaction step.

Step A-2: (S)-S-ethyl 4-fluoro-3-(1,3-dioxoisoindolin-2-yl)butanethioate

0 o!
Ho\g/\_/N _— Ets\g/\/N
N N

19-6 19-7
[0322] 19-6 (0.20 mmol), 1,3 diclyclohexyl carbodiimid (0.30 mmol),
ethanethiol (0.6 mmol), and 4-dimethylaminopyridine (0.10 mmol) were dissolved in DMF (5
ml). The mixture was stirred overnight at room temperature. The reaction completion was

determined with LCMS.EtOAc was added to the reaction mixture. This was then washed with
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Step A-3: (S)-4-fluoro-3-(1,3-dioxoisoindoelin-2-yl)butanal.

O O
EtS  ~ N —— Ho~UN
s IR

19-7 19-5

[0323] 19-7 (0.20 mmol) was dissolved in dry acetone (10ml). 10% Palladium
(0.02mmol) on carbon was then added under an atmosphere of nitrogen. Triethyl silane
(0.5mmol) was then added. Bubbling occurred after about 10 seconds, and the reaction was
allowed to continue until the bubbling ceased (30 min). The reaction completion was determined
using LCMS. The reaction mixture was filtered through a celite plug. The plug was washed
twice with methylene chloride, and the filtrate was then concentrated to give the crude product.
The crude product was used in the next reaction.

[0324] Starting from the other (R) enantiomer, (R)-3-((benzyloxy)carbonyl)-2-
(1,3-dioxoisoindolin-2-yl)propanoic acid, leads to the other enantiomer.

[0325] The compounds in the table below were prepared using the methodology
described in the previous Examples and Methods. The following tables also include compounds
described in the experimentals. 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 were named using ACD/Name Batch Version 5.04 (Advanced Chemistry

Development Inc.; Toronto, Ontario; www.acdlabs.com).
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( &?@F Aphenyl- 15k
-4t opyl }- 2
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1) clm ﬂo] aget i cid Chiral 1 @1/35
T- ((3- ami ndpr opylek- N- CH3 { (1R) - 1- [|
NHZ hl oroﬁgsf«ﬁ)}ﬁlﬁ-m; m dazol |N -yl

2

N ydr oxyadefamege""0 cl HO 141 Chi
-(3-am nopropylgyN- CH3 { (1|R)-1-

CH,

2. e 467.3 N-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
H L s
3% imidazol-2-yl)-2-
@zqo)\&/ci’/“”z methylpropyl]benzamide
3. Q o 515.3 |N-(3-aminopropyl)-N-[(R)-
(1-benzyl-4-phenyl-1H-
o4 &(@ imidazol-2-
NS v1)(phenyl)methyl]-4-
methylbenzamide
CH,
4, e 501.3 IN-(3-aminopropy!)-N-[(R)-
(1-benzyl-4-phenyl-1H-
» imidazol-2-

y1)(phenyl)methyl]benzamid

N \/\/NHz
5 i

5. Chirat 545.2 [N-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
B Y bromophenyl)-1H-imidazol-
lon’s S -y1]-2- |
methylpropyl}benzamide
6. e 559.2 N-(3-aminopropyl)-N-
QHC {(1R)-1-[1-benzyl-4-(3-
B'@Iﬁ\}cn, bromophenyl)-1H-imidazol-
"o My 2-yl]-2-methylpropyl}-4-
5 methylbenzamide
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-(3ta 'nopropyl N- CH3 ((1 RPL32] @e‘ﬁé prepyB=N-

chl proopheny] ) - i m dazol N[C'3 rH‘le) -1- lbenzy14 @3-
-yl]-2-meth t-1- N et hyl - 3- emnimphenyd-1H-ihidazol-

CH3 RMI]-2-methylpropyl}-4-
(trifluoromethyl)benzamide

yr agol e- 5- barbokamdé 0 cl

8. e 581.2 IN-(3-aminopropyl)-N-
he {(1R)-1-[1-benzyl-4-(3-
@J;ﬁ\(w bromophenyl)-1H-imidazol-
Ot 2-yl]-2-methylpropyl}-2,4-
F\b difluorobenzamide
F
9. o 495.3 [N-(3-aminopropyl)-4-
methyl-N-{2-methyl-1-[1-
@‘CN\)C\H o * (3-methylbenzyl)-4-phenyl-
1H-imidazol-2-
j\NH yllpropyl}benzamide
CH,
10. ol 1497.3 IN-(3-aminopropyl)-N-
CH, {(]-R)'l'[l'benzyl-4-(3-
dC { S\H?\CH methoxyphenyl)-1H-
s N\/\G,NHZ imidazol-2-yl]}-2-
5 methylpropyl}benzamide
11. o 511.3 N-(3-aminopropyl)-N-

, {(1R)-1-[1-benzyl-4-(3-
OD/QB\X‘CH, methoxyphenyl)-1H-
0

N NH, imidazol-2-yl]-2-
methylpropyl}-4-
L, methylbenzamide
12. Q o 565.3 IN-(3-aminopropyl)-N-
oM, ’ {(1R)-1-[1-benzyl-4-(3-

OD/(/}L;W: methoxyphenyl)-1H-
O imidazol-2-y1]-2-
%E methylpropyl}-4-
FF (trifluoromethyl)benzamide
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he y—3—Hi-ri-dazbl—2—yH ,
° 14 Lhira 501.2 [N-(3-aminopropyl)-N-
Q {(1R)-1-[1-benzyl-4-(3-
CI\O/[’X\H?\CH chlorophenyl)-1H-imidazol-
" N\/\:’/NHZ 2-yl]-2-
5 methylpropyl}benzamide
15. chia 515.2 N-(3-aminopropyl)-N-
QH . {(1R)-1-[1-benzyl-4-(3-
°'\®,(/;f ch, chlorophenyl)-1H-imidazol-
O NN, 2-yl]-2-methylpropyl}-4-
methylbenzamide
CH,
16. Q onel 569.2 [N-(3-aminopropyl)-N-
. " {(1R)-1-[1-benzyl-4-(3-
D/@\}cw chlorophenyl)-1H-imidazol-
oy 2-yl]-2-methylpropyl}-4-
é (trifluoromethyl)benzamide
F—F
F
17. ot 537.2 [N-(3-aminopropyl)-N-
QH {(1R)-1-[1-benzyl-4-(3-
°'\®/(/;, P chlorophenyl)-1H-imidazol-
O N~ ANH, 2-yl]-2-methylpropyl}-2,4-
F difluorobenzamide
[
18. chrel 1481.3 [N-(3-aminopropyl)-N-
QH {(1R)-1-[1-benzyl-4-(4-
Bk methylphenyl)-1H-imidazol-
H,C‘@J;;L&E/NHZ 2-yl]-2-
5 methylpropyl}benzamide
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CH,
20. Q e 549.3 |N-(3-aminopropyl)-N-
Hy {(1R)-1-[1-benzyl-4-(4-
O methylphenyl)-1H-imidazol-
2-yl]-2-methylpropyl}-4-
trifluoromethyl)benzamide
F—F
1. Q Chil 517.3 I&;(é;ain}?ogropy;).N.
HyG -1-|1-benzy '4'(4'
" @/(/; S\R‘CH, methylphenyl)-1H-imidazol-
’ Oyl A, 2-yl]-2-methylpropyl}-2,4-
F\é difluorobenzamide
F
22, Q o 495.3  IN-(3-aminopropyl)-N-[(1R)-
RS o, .1-('1 -benzyl-4-phenyl-1H-
O/QM% ", imidazol-2-y1)-2,2-
o~ dimethylpropyl]-4-
b methylbenzamide
cH,
23. Q ol 481.3 N-((3 -aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
@Jﬁf}%’; imidazol-2-yl)-2,2-
“:) 5\/\/““2 dimethylpropyl]benzamide
24, F\@f ot 517.3 [N~(3-aminopropyl)-N-
{(IR)-1-[1-(3,5-
@—({;‘H/ﬂ‘cﬂ difluorobenzyl)-4-phenyl-
oty 1H-imidazol-2-yl]-2-
5 \HNH methylpropyl}-4-
& methylbenzamide
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2006/ 002286 P S2005/ 02206 No ﬁbb dl A}IH"B
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m gazol - 2 /rgﬂdl n-2- N pne (iHejpidazol-2-yl]-2-
5 methylpropyl}benzamide
NH,
26. ot 637.2 N-{(1R)-1-[1-benzyl-4-(3-
Q bromophenyl)-1H-imidazol-
\O/(/;L}ca, 2-yl}-2-methylpropyl}-4-
o MM . methyl-N-{3-
5 e [(methylsulfonyl)amino]jpro
L, pyl}benzamide
27. ol 507.3 IN-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-y1)-2-
PO n}ethylpropyl]-N-[GR)-
{ :7 NA ) piperidin-3-
5 b ylmethyl]benzamide
28. o 507.3 IN-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-yl)-2-
o S, methylpropyl]-N-[(38)-
NN piperidin-3-
5 C ylmethyl]benzamide
NH
29. " i 495.3 IN-(3-aminopropyl)-4-
Q methyl-N-{(1R)-2-methyl-1-
W [1-(4-methylbenzyl)-4-
O om phenyl-1H-imidazol-2-
b yl]propyl}benzamide
30. e chirl 481.3 N-(3-aminopropyl)-N-
Q {(1R)-2-methyl-1-[1-(4-
ks methylbenzyl)-4-phenyl-1H-
O m imidazol-2-
Ob yl]propyl}benzamide
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WO pdodaanBe 2-yl ) -2,2- N H inethyl propyl ] benzanP@pusN05/022062
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587.3 T- [(1R) (1 benzyl 4 CH3 henyl -
I(_||-1I |puaLU| T .pNQmI) N-(3- N{[Z2 N
16?[ Cﬁi gal At?éhz hd Sﬂﬁ?w o
hl dr ophenyll ) - 1Hsieni dazol - y1]| - 2- EF B metRlYl'l’
CH3 i peri di
P @’[We agam de I N CI-phenyl 1H-1m1daz
b yl]propyl}benzaxmde
CH,
32. o Chiral 480.65 N-(3-aminopropyl)-N-
Q : {(1R)-2-methyl-1-[1-(2-
N methylbenzyl)-4-phenyl-1H-
@”qj\é{jﬁ,wz imidazol-2-
b yl]propyl}benzamide
33. 578.4 IN-[(1R)-1-(1-benzyl-4-
Cé cnit phenyl-1H-imidazol-2-y1)-2-
methylpropyl]-N-[2,2-
@/F N °“ dimethyl-3-(4-
methylpiperazin-1-
\% yl)propyl]benzamide
34, 592.4 IN-[(1R)-1-(1-benzyl-4-
Cé o Chinl phenyl-1H-imidazol-2-yl)-2-
N . W methylpropyl}-N-[2,2-
@/@r \)L/J dimethyl-3-(4-
N methylpiperazin-1-
° yl)propyl]-4-
methylbenzamide
35. o 521.3 IN-[(1R)-1-(1-benzyl-4- '
Q phenyl-1H-imidazol-2-yl)-2-
@,(/; Ao, methylpropyl]-4-methyl-N-
oM [(3R)-piperidin-3-
é b ylmethyl]benzamide
36. o 521.3 IN-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-yl)-2-
OJ; D ~cH, methylpropyl]-4-methyl-N-
oM~ [(3S)-piperidin-3-
C\NH yimethyl]benzamide
H,C
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carlboxami de 166 =< 502 3 (1R 3S) ‘Bethylgra@yDbnzamide
[ (@gm noaceatyl)a o] N\ CH3 [(1IR- 1

BeREHH— PR 5493 |N-(3-aminopropyl)-N-((1R)-

T Q 1-{1-benzyl-4-[2-
(trifluoromethyl)phenyl]-

o N\/\/NHz 1H-imidazol-2-y1}-2-

5 methylpropyl)-4-
Fnethylbenzamide

39. o 571.2 [N-(3-aminopropyl)-N-((1R)-
Y 1-{1-benzyl-4-[2-

[ ,ﬂ\’(ckc,,a (trifluoromethyl)phenyl]-

No R~ 1H-imidazol-2-y1}-2~
methylpropyl)-2,4-
difluorobenzamide

40. et 531.2 [N-(3-aminopropyl)-N-
Q " {(1R)-1-[1-benzyl-4-(3-
o (1 e chlorophenyl)-1H-imidazol-
C o 2-y1]-2-methylpropyl}-4-
g methoxybenzamide
He©
41. Ciral 535.2 |N-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
; NH/i”* chlorophenyl)-1H-imidazol-
C'\©/EN, ™ 2-y1]-2-methylpropyl}-3-
0b chlorobenzamide
Ci
42, Chire 535.2 [N-(3-aminopropyl)-N-
Q o {(1R)-1-[1-benzyl-4-(3-
. 5Poon, chlorophenyl)-1H-imidazol-
\©I" Ny 2-yl]-2-methylpropyl}-4-
0% chlorobenzamide
(v}
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}- J H, iz |hl o henyl ) - 1H | mségéolN'l( % op 2 0
et Byl propyl } pi idi ne-3- can boxani(Her14 2
{(1R1) ~- 1(4 hft 1 (3)-N| | Nhlacpphepd)- M imidaol-
chi|or opheny dazol - C| N NE-yiHZFmgthglpropyl}-4-
et hY1PropY1} pi p@dl ne- 3- cal boxarneddutylbenzamide
He' s
44, Criet 569.2 IN-(3-aminopropyl)-N-
C% o, {(1R)-1-[1-benzyl-f1-(3-
o 1 N’H/k‘:'“ ichlorophenyl)-1H-imidazol-
o 2-yl]-2-methylpropyl}-3,4-
dichlorobenzamide
Cl
Cl
45. — 6472 IN-{(1R)-1-[1-benzyl-4-(3-
c?\é"‘_\ bromophenyl)-1H-imidazol-
) 2 " 2-yl]-2-methylpropyl}-N-
\O/i L~ T, {3-[(5-cyanopyridin-2-
1 yl)amino ]propyl}benzamide
46. " 690.2 [N-{(1R)-1-[1-benzyl-4-(3-
%\é\ ’ bromophenyl)-1H-imidazol-
i ¥ M~ 2-yl]-2-methylpropyl}-N-(3-
\@/[o \_~ \Oﬂ\ s
1 (trifluoromethyl)pyridin-2-
yl]amino } propyl)benzamide
47. o 493.3 [N-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-yl)-2-
POW methylpropyl]-N-piperidin-
Q/[';O b~ 4-ylbenzamide
b N
48. o 507.3 N-[(1R)-1-(1-benzyl-4-
QH phenyl-1H-imidazol-2-yl)-2-
M A Hon, methylpropyl]-4-methyl-N-
o “*C\NH piperidin-4-ylbenzamide
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ydrexypi-opyH—NI{HR—4 507.3 N-(3-aminopropyl)-N-

{(1R)-1-[1-benzyl-4-(3-

@J chlorophenyl)-1H-imidazol-
)ﬁi 2-yl]-2-

Py, methylpropyl}cyclohexanec
arboxamide
51. ol 536.2 |N-(3-aminopropyl)-N-
o Q {(1R)-1-[1-benzyl-4-(3-
DY s chlorophenyl)-1H-imidazol-
o ch:lnaz 2-yl]-2-methylpropyl}-6-
N chloronicotinamide
N
o]
52. e 515.2 [N-(3-aminopropyl)-N-
Q ((IR)-1-[1-benzyl-4-3- |-
M oHy chloropheny!)-1H-imidazol-
»
Oy 5 .
i ob dimethylpropy!}benzamide
53. o 529.3 [N-(3-aminopropyl)-N-
Q ] {(1R)-1-[1-benzyl-4-(3-
peH chlorophenyl)-1H-imidazol-
Q/qo b~ 2-yl]-2,2-dimethylpropyl}-
° b 4-methylbenzamide
CH,
54. \ e 551.2 [N-(3-aminopropyl)-N-
F {(1R)-1-[4-(3-
HE cH, chlorophenyl)-1-(2,4-
Q/[N’LN%;’E,M difluorobenzyl)-1H-
o ° imidazol-2-yl]-2,2-
b dimethylpropyl } benzamide
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(, dimethylpropyl}-4-
: methylbenzamide
56. Chirel 523.3 [N-[(1R)-1-(1-benzyl-4-
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g on o\ methylpropyl]-N-[3-
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dimethylpropyl]benzamide

phenyl-1H-imidazol-2-yl)-2-

- methylpropyl]-N-[3-
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methylbenzamide
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% 6-chloronicotinamide

59. d . 586.2 [N-(3-aminopropyl)-6-
chloro-N-{(1R)-1-[4-(3-
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imidazol-2-y1}-2,2-
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e
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I met hyl propyl]-1, 5- d| met hyl - | H- pyrazol e-3- ar boxani de
OH H2 180 65.3 -[(28)-3-am' no- 2-
ydroxypropyl]-N[(1R)-1- CH3CH3 (1-benzyl-4-phenyl-1H
N CH OH ' mi dazol - 2-yl) - 2,2 N ~~NHZ i met hyl propyl ] - 2-

0 Nlﬁéﬂn()xyc E am u& AU €3 tl -F\Name

4- [ CH .
phenyl | 604 i “2-yl )Chlr a]Cp A81:3 WN-(@4aminopropyl)-N-[(1R)-
yrrolidin-3- yI be am.«:,de 505. 2 |1-(13benay hDionatipyli4)-- N-

H Cl{(1R-1-[ &b nzy - 4- (3 I\t> C'' [phénylHitbimidaesiyl-yhH-D-
i it dazo @j’ =91 ] - 2. fret hy kpstbsiyopyBbenzamide
(1H pyr azol yI ac t am.de

pall

61. Cé 495.3  IN-(3-aminopropyl)-N-[(1R)-

cHy  Chiral 1 '(1 -benzy1-5 -methyl-4-

phenyl-1H-imidazol-2-yl)-2-
oty methylpropyl]-4-

©) \/\/ methylbenzamide
Chiral 1-(1-benzyl-5-methyl-4-

Cé phenyl-1H-imidazol-2-yl)-2-
@) methylpropyl]-2,4-
difluorobenzamide

516.2 N-(3-aminopropyl)-N-[(1R)-

et Chiral 1-(1-benzyl-5-methyl-4-

@;é phenyl-1H-imidazol-2-yl)-2-

J;

62. 517.3 IN-(3-aminopropyl)-N-[(1R)-

Z

63.

methylpropyl]-6-

\/\/ chloronicotinamide

7
N\

Cl
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~oN 191 WD 2006/ 002236 PCT/ US2005/ 022062 No. Conpound
+ Nane 183 f 517.2 -[(2R)-3-am no- 2-
wa@or0ep02py/| ] - N-[ (1R) - 1- (1- enzyl - 4- phenyl -1 H PCHUS2085/022062
m dazol -2-yl)-2,2- ", inmethylpropyl]-1,5- ~"_ N~ 1IIl~
cH, inmethyl-1 H pyrazole-3- 0 N NH2 arboxam de N Cu,
\ CH 184 j 35.2 ethyl 3-am nopropyl[(1R) CH,
1- (1 benzyl - 4- phenyl -1 H CH3 m dazol -2-yl)-2,2- N,

CH3 "H2 di et hyl propyl ]carbamate i N O:~< 1-CH, 185
T-(3 Q_mnr\nrnn\l N-EHR=—H-E—CH3
1 (ﬁio hP%?AwompﬂE (x\/l )]_Chl—{_ ' }\I} IMH'l- } ﬁal dazet—2=—y )_ D
| o $4di et hyl pyI] 2- (1H-53§t2r 1 -_agx_lx%cmrg}%y%}-§'-- de
N NN 186 87.3 - (3- ani nopropyl|) - N[@-l—[ e
1- (1- benzyll 4 gHErH - | B NCNHR i milkborephepy)t jH-mislazol-
g \/C\“a/ " 2-y1]-2-methyl.propy1}-2-
C,\é ’ chlorobenzamide
65. Chiral 550.2 [N-(3-aminopropyl)-N-
i Q {(1R)-1-[1-benzyl-4-(3-
O_@N ey chlorophenyl)-1H-imidazol-
g/k}i}:’/wz 2-yl]-2-methylpropyl}-2-
/%L chloro-6-
ho Sl methylisonicotinamide
66. Chirel 491.2 N-(3-aminopropyl)-N-
3 @ {(1R)-1-[1-benzyl-4-(3-
D_[N Hy chlorophenyl)-1H-imidazol-
Naﬁj\cm 2-yl]-2-methylpropyl}-3-
Ay furamide
&
67. Chiral 505.2 IN-(3-aminopropyl)-N-

{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-y1]-2-methylpropyl}-5-
\;(”W””e methyl-2H-imidazole-4-
) carboxamide

68. Crived 531.2 N-(3-aminopropyl)-N-

@ {(1R)-1-[1-benzyl-4-(3-
O

o,

chlorophenyl)-1H-imidazol-
2-yl]-2-methylpropyl}-2-

\5\/\’NH‘ methoxybenzamide
69. Crira 502.2 IN-(3-aminopropyl)-N-
o Q {(1R)-1-[1-benzyl-4-(3-
O_(/‘N CH. chlorophenyl)-1H-imidazol-
N D-yl]-2-
R methylpropyl}pyridine-2-
5 carboxamide




"of f" dinmethyl propyl]-2-(2H N etrazol -2-yl)acetam de

<N N 187 86.3 -(3-am nopropyl)-N[(1R)- H C CH3
waz2qoeoseyl - 4- phenyl -1 H ", 1-"H2 ' m dazol - 2- yPQFRSD0$/022062
o " imethylpropyl]-2-(1 H

1,2,4-triazol-1-yl)acetamide r N 192 WO 2006/ 002236

PCT/ US2005/ 022062 No. Compound + Name 188 | 1.86.3
1-(3-am nopropyl )-N[ (1R - HCCH3 1

- (1- benzyl - 4-phenyl -1 H " 'm dazol-2-yl)-2,2- 1 O"

'18 NdY! PT @Bihporiad E‘Fﬁ&l%)é;é- IMHA Nafte Y1 ) acetam de N
¥y 1 R jral
i m 8570l - 2- cH13 , 2-di Xnalgyl BT?O ro yh-N-
et hoxy- N- [ CH3 or phol | n- 2- (a m de
NO 0 HW 0 91.3 -[{1R) - Wé% azo
hefyl -1 Hli m dazbl<awyl )- CH CH3 FOR %}pgzﬁ 2
N CH3 et hoxy- y r(2R)- dlmethyl 1H-pyrazole-
carboxamide
71. Chirel 481.3 [N-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
>: /\/\ imidazol-2-yl)-1,2-
g dimethylpropyl]benzamide
72. Chiral 495.3 E\I -(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
CS /\/\ imidazol-2-yl)-1,2-
dimethylpropyl]-4-
©/[ H methylbenzamide
HC
73. Chiral 467.3 [N-(2-aminoethyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
imidazol-2-yl)-2-
methylpropyl]-4-
methylbenzamide
74. Chirl 453.3 N-(2-aminoethyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
imidazol-2-yl)-2-
)\_8\ methylpropyl]benzamide
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N OL1 orpholin-2- NH 1nmethyl]acetan de 191 83.2

| - (3-am nopropyl )-N-[(1 §)- 1-(I -benzyl-4-phenyl- 1 H
WOR006M00223¢1 ' m dazol - 2-yl)-2-hydroxy-2- o .2  PCT/US2005/022062

et hyl propyl ] benzam de 192 77.3 -[(1R) -1 -(1-benzyl -

henyl -1 H i m dazol -2-yl)- OH CH3

, 2-di met hyl propyl]-2- N CH3 ydroxy-N-[(2S)- N

orpholin-2- HO'" Inethyl]acetamde N O 193 WO

2006/ 002236 PCT/ US2005/ 022062 No. Conpound + Nane 193

Z:Zlﬁa L\;:\ + léﬁk:?i‘}é;;f-o”p- |1:| (_.J:JIZOI 2=y 3‘- N
0.1 offpholli n- 2- 0" " | rre%hﬁgl ] gg'}?ﬁé Bﬁf@ 4
(25;)-I\I-(S-amnopr Ryl )-N- [ (1 R -1 ‘}% _
H 1 Hinidazol CH? 2 N NHa oropheny) 1H-i 1deazXl-
i mgt hyl pro Z’@(g% hydnafu  gn-2- c%rb’ﬂc%cm‘?ﬂt}’é’mmdﬁi 1p3-
524. 3 - ( 3-lant™fiopr yI Y-N ti {|(1R) -thiqzdle¢43carboxamide
76. one 5413 N-{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
s 2-y1]-2,2-dimethylpropyl} -
Q/[“)\é( o N-(pyrrolidin-3-
d yimethyl)benzamide
77. e 577.2 IN-{(1R)-1-[4-(3-
Q chlorophenyl)-1-(3,3-
7 ﬁ\“?(c*h difluorobenzyl)-1H-
QIN/ o imidazol-2-y1]-2,2-
“b dimethylpropyl}-N-
d NH (pyrrolidin-3-
ylmethyl)benzamide
78. el 537.2 IN-(3-aminopropyl)-N-
Q {(1R)-1-[1-benzyl-4-(3-
7 chlorophenyl)-1H-imidazol-
p CH
Q’FNO (0 h-y1]-2-
o methylpropyl} benzenesulfo
@ namide
79. Chirel 506.2 IN-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
G_(/‘N CH, chlorophenyl)-1H-imidazol-
CH, 2-yl]-2-methylpropyl}-4-
js:/\‘/"“z methylisoxazole-3-
N carboxamide
80. Criral 492.2 IN-(3-aminopropyl)-N-
@ {(1R)-1-[1-benzyl-4-(3-
D_(‘ /H/i chlorophenyl)-1H-imidazol-
o ¥ 2-yl]-2-
o methylpropyl}isoxazole-3-
N carboxamide
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c~ ,V H chlorophenyl)-1-(3 o N CH, cyanobenzyl)-1
Himdazol- 6 ~ -yl]-2 H ethyl propyl } benzam de 196

W 2ooslod286 3 - (3-am nopropyl)-N ¢, {(1R-1-[4- Ieer/ulsmosmzzoﬁz
chl orophenyl )-1-(3 N cyanobenzyl) 1 Himdazol- 1"
1HX -yl]-2-nethyl propyl}-4- CH ethyl benzam de 197
CH3 529.3 -(3-am nopropyl )-N {(1R)-1-[4-(3- N,,N qq"'

chl orophenyl )-1-(3 1 ethyl benzyl)-1 Himdazol- i 1H
-yI ] - 2- et hyl propyl }- 4 et hyI benzam de 198 ti H 514.3
= vllrﬁc un‘ul ) TN™ 1_P\ J.

hl( thgnt‘ Qﬁli)oilﬂdn ﬁlm\ - ’ et h}I ﬁém‘m Hi-ri-daze!

*;,
_yll] - B1. etlhyl pr §py! “Benzam d2-2
P&/uszooéﬁ)c/)zgo o? Com ound H+ [dAR)-1dd-benzg-43(-hy|

3-4dm no ropf%?ﬁé - " (1- §enzy! chiorepbenyl)- i imidazol-
m dazol E)2- NLCH, i(met hyf%r%ﬂ%—%@mpﬂ} SN O

I&;J
5
S|
I\E-
S
e
5
w
o

CHG . methyl-1H-pyrazole-3-
4 oH, carboxamide
82. Chiral 536.2 [N-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-

o /53\8\“’ N vl -
N : -yl]-2-methylpropyl}-2,4
\©/[ N\/\/ dimethyl-1,3-thiazole-5-
Q

j carboxamide
CHy ’S

A
83. Chiral 495.2 IN-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-

, N)\e\c - chlorophenyl)-1H-imidazol-
c » Ha NH, Q-YI] _2_
N
\O/( \/\/ methylpropyl}tetrahydrofura

°§g\ n-3-carboxamide

84. Chiral 508.3 IN-(3-aminopropyl)-N-
o {(1R)-1-[1-benzyl-4-(3-

N chlorophenyl)-1H-imidazol-
CI\Q/[N b CHy N, 2-y1]‘2-
\/\/ methylpropy!} piperidine-4-

N
°j> carboxamide

N
85. Chiral 523.2 R-amino-N-(3-
om aminopropyl)-N-{(1R)-1-[1-
benzyl-4-(3-chlorophenyl)-

°' ( *\e\ 1H-imidazol-2-y1}-2-
N
\©/( \/\/ methylpropyl}-1,3-thiazole-

° 4-carboxamide
.
,\
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O 00/ 91.4 eopentyl 3 CH3 am nopropyl[(1 R -1-(1-
NHZ enzyl - 4-phenyl -1 H" "~ mdazol-2-yl1)-2,2- " N CH3
wal2eveobaeBer opyl | carbamate CH3 (r) CH3 0 201 1.7CT/8S3003022062
c 3 "CH3 am nopropyl [(1 R-1-(1- NH2 enzyl -4-phenyl-1
H". " i mdazol-2-yl)-2,2- " N

i met hyl propyl]carbamate CHH,,)---~/0 CH3 02 / 44.2

ropyl 3-am nopropyl [ (1R)- CH3 1-(1-benzyl-4-phenyl -1 H

NHZ m dazol -2-yl)-2,2 i N "3 dinethyl propyl]carbamate

N CH—O0-03—44-—3—3-(3==amnt ORyI =N {IR—H3T

1- Q-hpn7\¢/Q£&'pg ('1%/! 1-H1 ¢ i{{ti( e 2y} =Dy
i met h$6pr opyl ] - NI—ENyﬂhnoacépﬁr% RTAR) @-@zylﬂ-
No.

—~

2006/ 002236 PCT/US2005/ 022062 PRI gidazelarxl)-
Y 2,2-dimethylpropyl]-N-(1H-
) imidazol-4-

@/( N o gy ;lmethyl)benzamide
" \)‘ /7
N
N

87. 5313 IN-[(IR)-1-(1-benzyl-4-
Chiral phenyl-1H-imidazol-2-yl)-

i 2,2-dimethylpropyl]-N-[(2-
i o hydroxypyridin-4-
Q/(N, \/Q\OH yl)methylJbenzamide

88, 5313 N-[(1R)-1-(1-benzyl-4-
Chiral phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-[(6-

e w S hydroxypyridin-3-
©/[N/ \/C\N/ yl)methyl]benzamide
N
01

89. 5153 [N-[(1R)-1-(1-benzyl-4-
Chiral phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-

CHy
s (pyridin-3-
@/[N'j o \ ylmethyl)benzamide
N
(o)
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04 75.3 -[(1R)-1-(1-benzyl

-4- henyl -

H i m dazol -2-yl)- N ~, CH 2-dinethylpropyl]-2/ ' N\

W bboo#228¢ hoxy-N-[ (3R)- yrrolidin-3- R-NH H
| met hyl | acetami de 05 s 75.3 4 [(|

henyl -1 Hi m dazol -

2-di nmet hyl propyl ]-2 \
yrrolidin-3- cH N
3 am nopropyl[(lR) 1-

2-yl)-

N CH3 o
| met hyl Jacetam de 06 77.3 butyl

%

R)-1-(1- benzyl -

r, ~, CH,

N,

et hoxy-N-[ (3S) -

benzyl - 4- phenyl -1 H

RAYTN

dyé propyl ] car bamat

CH3 (1-
'5

n- 0

1 Him dazol

08 6

.'\ 35’3;%{. %m-jyﬂ)\l
23d1

e{]a‘ ropyl]-N -[3-
(ch%;? g@l@propyl]be

Nzamide

CHy

507.3

N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
D.2-dimethylpropyl]-N-
(pyrrolidin-3-
ylmethyl)benzamide

92.

HG CH,
Q/( oHy

r'

CH,

Chiml

496.3

N-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
imidazol-2-yl)-2,2-
dimethylpropyl]-6-
methylnicotinamide

93.

Chiral
3 P
‘—c"/,_/"iN

535.3

N-[(1R)-1-(1-benzyl-4- -
phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-{3-
[(cyclopropylmethyl)amino]
propyl}benzamide

94.

CHaCH,

Chiral

. ””3@
o3

704.4

N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-y1)-

2 2-dimethylpropyl]-N-[3-
({{5-(pyridin-3-yloxy)-1H-
indazol-3-
ylJmethyl}amino)propyl]ben
zamide

9s.

Qﬁ

Chiral

JNH

584.3

o—"CH

N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-y1)-
2.,2-dimethylpropyl]-N-[(5-
methoxy-1H-indazol-3-
yl)methyl]benzamide
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3-yl met hyl ] acetami de Ho CNH 09 507.3

-[(1R)-1-(1-benzyl-4- henyl-1 Himdazol-2-yl)- / NH3
W@R)o6/0@2a6 met hyl propyl ]-N " N CH [(3 S)-pyrroPCTUR2085/022062

| met hyl ] benzam de r~ 196 WD 2006/ 002236

PCT/ US2005/ 022062 No. Conpound H+ Nane 10 / 505. 2

-[(2R)-3-am no-2 '~ CH, uoropropyl]-N[(1R)-1-(1- F,

NHZ eenyl - 4-phenyl-1 H" CI A mdazol-2-yl)-2,2- " N

i met hYlproPY1] - 2- (2H— etrazol - 2-y| )acet amde NN LNN

11 EI'\L") (AR N m) Lo WHEE W

aln ITUO=2 " T1S
uorﬁgﬂr laYalVi ?bmﬁ ‘ 1 ( 1 r_ D % 4 1 |_|-
H i §§ol- rreth roy Tﬁg 3
et fazol - NNN212 yll -imidazol-2-yl)-

[€8)

Cé
-1(2R) - 3- F[/mjr? I - N- [% aﬂ}mqthrlpmml]éﬂtﬁc#
enzyl - 4- IOh ~ CH3 "m dazol - 2[(f-$lugroslH-indazol-3-
y)methyl]amino }propyl)ben
zamide

97. e o L 647.3 IN-[(1R)-1-(1-benzyl-4-

N
Q\\cu, ) —0 phenyl-lH-imidazol-Z-yl)-
\ ) /\(d 2,2-dimethylpropyl]-N-{[5-
N \te (pyridin-3-yloxy)-1H-
o)\g indazo!-3-
yl]methyl}benzamide

98. Chiral 482.3 N-[(1R)-1-(1-benzyl-4-
fre phenyl-1H-imidazol-2-yl)-

o¥y OH 2,2-dimethylpropyl]-N-(3-

Q}:, _/_J hydroxypropyl)benzamide
N

99. Chirt 499.3 [N-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
O/(/‘ A - imidazol-2-yl)-2,2-
N NN dimethylpropyl]-1,5-
gw dimethyl-1H-pyrazole-3-
™ X
wd  CH, carboxamide
100. Chirel 538.3 N-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-yl)-
N B, 2,2-dimethylpropyl]-N-
©/E N T ot NH, [(3R)-3,5-diamino-5-
° T/\r\rwz oxopentyl]benzamide
Q
101. ol 1538.3 IN-{3-
[(aminoacetyl)amino]propyl
N O, }-N-[(1R)-1-(1-benzyl-4-
©/E N N\}Qa,n\g/\wz gl;nyth—imidazolQ-yl)-
6 dimethylpropyl]benzamide
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/ N F dinmethyl propyl]-2- 0 N I1I~NH2 et hoxyacet am de
~0O. cH3 213 67.2 -[(2S)-3-am no-2 \
waierep02pe/l ] - N-[ (1R) - 1- (1- enzyl - 4- phenyl - 1H EBEHBUS1485/022062
"mdazol -2-yl)-2,2 cH3 \ N N~ F dinethylpropyl]-2- O
N,Y,, NH2 ethoxyacetam de 10 CH3 14 524.3
-[(1R)-1-(1-benzyl -4- henyl-1 Himdazol-2-yl)- " "dH,
, 2-dimethyl propyl]-N- " N NH, [(3S)-3,4-diam no-4 06
HN ' o oxobutyl ] benzam de 197 WO 2006/ 002236
PCTUS2005/022062 No Conpoufc—HcName— 15115243
4- [RAR) - 1Cpmmggdu 4 hoﬁujm*'Hl?I”ﬁ&;ZG? 2y
v 47 dilket Hyl pyI] N R CREAHNTERR) 4 di ai,nov
2 N~0 xobuty ]benzamide 16 h 5 axgmoacetyl)ammo thy
-1 (I3S) - 3- dni ng~d °93ﬁjroxybutyl - NN{I(IR)R-(1-penzyl-4- 1
(1-lbenzyl - @% N CH N enyilakmzmzia}blﬂ-zl)z
06 |HO di ne opyp] benzam de 17R2,325.3
(29) - 2-amino-4 / {benzoyl [ (1R) - iﬁ,};t}@mayjrl]benzamide

103. chirl 15253 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yI)-2-

CH° @ N-CH methylpropyl]-1,5-dimethyl-
©; N-(piperidin-3-ylmethyl)-

1H-pyrazole-3-carboxamide

L~ T DN
T2

104. Chiral 495.2 |(2R)-N-(3-aminopropyl)-N-
o {(1R)-1-[1-benzyl-4-(3-
{ >~(‘/ N on, chlorophenyl)-1H-imidazol-
c? /S/ﬁCH 2-yl]-2-
M, methylpropyl}tetrahydrofura
s n-2-carboxamide

105. Chiral 495.2 |(2S)-N-(3-aminopropyl)-N-
@ {(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-yl]-2-
8: NN, methylpropyl }tetrahydrofura

n-2-carboxamide

106. Crirel 503.2 N-(3-aminopropyl)-N-

o {(1R)-1-[1-benzyl-4-(3-

@.[N Hy chlorophenyl)-1H-imidazol-
Sl D-yl]-2-

'j AR methylpropyl} pyrazine-2-

'y carboxamide

107, % i 5863 P-{benzoyl[(1R)-1-(1-

- benzyl-4-phenyl-1H-
N . imidazol-2-yl)-2,2-
©/(” \“/\/ dimethylpropyl]amino} prop

oz yl benzoate
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- phenyl -1 Hi m dazol -2-yl) -

di met hyl propyl ] am no} but a
wWhi»06/002234.8 53. 2 -[ (2R) - 3- am no- 2-
uoropropyl ]| N[ (1R) - 1-(1-
CHCH3 i m dazol -2-yl)-2,2- NF dinmethylpropyl]-2- 0'1
N, , ~NHZ ydr oxyacet am de

T-(3-am nopropyl )-N-[(1 R)-
1- (1- benzyl -4-phenyl- ITH N CH, NHZ ' m dazol -2-yl)-2,2

N H3C CH3 2 i

CH3

c NN~ ~ NH oic acid O |

OH 19 187.3

| H3C CH3

PCT/US2005/022062

enzyl - 4- phenyl -1H/ N CH3

0

INo, Met h

Nane 20
i m dazol t
3S) - pyrr

acetam d

Comiggnrd - 2- (L F_NyvRET

henyl -

2286 PCT/US2
-[(1R) - 1-(1-
2- di et hyl
wN | met hyl ]
3 - [ (1R

) 1= N

dgzql - KRR | - 4-
dimethylpropyl}-1,5-
dimethyl-N-[(3R)-~

109.

595.3 N-{(1R)-1-[4-(3-
chlorophenyl)-1-(3,5-
difluorobenzyl)-1H-
imidazol-2-y1]-2,2-
dimethylpropyl}-1,5-
dimethyl-N-[(3S)-

Ghe 5- V1) acet am de

pyrrolidin-3-ylmethyl]-1H-
yrazole-3-carboxamide

pyrrolidin-3-ylmethyl]-1H-
yrazole-3-carboxamide

110.

Chiral

573.2

IN-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-yl]-2-methylpropyl}-1-
methyl-3-(trifluoromethyl)-
1H-pyrazole-4-carboxamide

111.

Chiral

539.2

IN-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-yl]-2-methylpropyl }-5-
chloro-1-methyl-1H-
pyrazole-4-carboxamide

112,

Chiral

482.3

IN-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-yl]-2-methylpropyl}-2-
(dimethylamino)acetamide

113.

Chiral

532.3

N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-[3-

(1H-imidazol-2-
yDpropyljbenzamide
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CH3 , 2-di net hyl propyl ]

N N CH3 NH [(3

S)-pyrrolidin-3 NInethyl]-2-(2Htetrazol-2- N

W Y@6e02286 de

O NN NN 22 522.3

PCT/US2005/022062

4-[(1R) - 1- (1- benzyl -4 henyl -1 Him dazol -2-yl) -

, 2-di met hyl propyl ]

ethyl -N-[(3S)-pyrrolidin-

3-yl met hyl ] ni coti nam de

NI

-6 N cH3 cH3
cH3
O N-401,4n NH N CH3 23 61.3

-(azetidin-3-ylnmethyl)-N- [(1R)-1-(1-benzyl - 4-phenyl -

1 HNoui daz{gondpotind 2, 2 N CH3 M+ INamhw/! propyl [-2- ~
cH3[ ethaxyhce de O TNN H EBRO] benlyiedd -0, yi-4-
2006/ 00223p PG{”USZOOS/ 022062 No. E@ﬁ?—qm I%E? 24
N 582.3 -{{1R)-1-[1- (3- yanobenzyl ?1- “phenyl’s
' mi dazol - 2}yl ]EM i met hy! pir opy! FORIP r(‘%i)' 019 di n- 3-
N
o8
115. ¢ 456.2 {1-benzyl-6-[1-(3-
Q chlorobenzyl)-4-phenyl-1H-
d imidazol-2-yl]piperidin-2-
©):N’>\Q one
o
116. Q crira 485.3 N-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
O/(/; S\H‘i\c”a imidazol-2-yl)-2-
O N AH, methylpropyl]-1,5-dimethyl-
;_EN 1H-pyrazole-3-carboxamide
HC N.CH:
117. @ @ 1525.3 IN-[(1R)-1-(1-benzyl-4-
HC CH OH phenyl-1H-imidazol-2-yl)-
N e, R~ 0 2-di
I g ,2-dimethylpropyl]-N-{3-
©/EN/>0—2NL_/—/ [(2-
’b hydroxyethyl)amino]propyl}
benzamide
118. Q o 1521.3 N-[(1R)-1-(1-benzyl-4-
HC CH ‘ phenyl-1H-imidazol-2-y1)-
I N/>__e‘ jﬂ,_/ﬁ—q 2,2-dimethylpropyl]-N-[3-
©/ENO N (cyclopropylamino)propyl]b
ab enzamide
119. > Chiral 474.2 N-(3-aminopropyl)-N-

{(1R)-2-methyl-1-[4-
phenyl-1-(1,3-thiazol-4-
ylmethyl)-1H-imidazol-2-
yl]propyl}benzamide
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CH3 | met hyl ) benzam de

-{(1R) -2, 2-di met hyl - 1-[ 1-
wakbosvtaz ol - 2-yl | propyl } -

| met hyl ) benzam de

(1- benzyl - 4- phenyl -IH N

NCH3 CH3 NH O N~ 25 CH3 521.3

(3- et hyl benzyl ) - 4- phenyl -
-(pyrrolidin-3 N CH3CTZHS2005/022062

NCH3 NH ON26 - \ 51.3
-[(2S)-3-amno-2 \ ydroxypropyl]-N[(1R)-1- H3C cH3

CH3 i m dazol -2-yl)-2,2 OH

di met hyl propyl]-2- N N NH2 c ydroxyacetanm de HO 27
511.2 -[(1R)-1-(1-benzyl-4- OH3C CH3 cH3

hg”z Ioﬁgg]'y;’mﬁﬂﬁé’&ﬁ@:ﬂl N oo INHY Name
, 2- Propyl |- N feda—NO :
( me{ hoxyami no) f opyl ] benz am4§§’2 @?g%@o‘& 3
PCT/ US2005/ 0220685 No. Conpouhd + | -$rmethyl-1-
-[(29)-3-a wZ2YCP8 CH, uor opr opy [T PREY “1-@)3-thigzel-4¢
NHZ| enzyl - #- pheény™T"'H N CH3 hi daz simethyl)yl Hrimidazel -
i met hyl propyl ]-€-)(1H yl]propyl}benzamide
CH,
121. ¥ crirel 510.2 N-(3-aminopropyl)-2,4-
o difluoro-N-{(1R)-2-methyl-
O/Q)\}CH, 1-[4-phenyl-1-(1,3-thiazol-
O, A-ylmethyl)-1H-imidazol-2-
F yl]propyl}benzamide
F
122, Y e 509.2 IN-(3-aminopropyl)-6-
" chloro-N-{(1R)-2-methyl-1-
O/(/; L}cna [4-phenyl-1-(1,3-thiazol-4-
O NH, ylmethyl)-1H-imidazol-2-
) yl]propyl}nicotinamide
Cl .
123. Q chral - 1482.3 IN-(3-aminopropyl)-N-[(1R)-
MG CH, 1-(1-benzyl-4-pyridin-2-yl-
,N,FchHa NH, 1H-imidazol-2-yl)-2,2-
o, N—""" dimethylpropyl]benzamide
124, Q Chirl 496.3 [N-(3-aminopropyl)-N-[(1R)-
NG 1-(1-benzyl-4-pyridin-2-yl-
s o 1H-imidazol-2-y1)-2,2-
N .
v o dimethylpropy!1]-4-
methylbenzamide
CH,
125. Q Chiral 518.3 [N-(3-aminopropyl)-N-[(1R)-
RS oH 1-(1-benzyl-4-pyridin-2-yl-
T 1H-imidazol-2-y1)-2,2-
4 0" dimethylpropyl]-2,4-
F difluorobenzamide
F
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o etrazol-1-yl)acetamde N N 29 505.2

-[(2S)-3-am no-2 CH3 CH3 uoropropyl]-N[(1R)-1-(1- F
wWORMW6om296 - 4- phenyl -1 H N Ci, mdazol-2-yl) - 2PCF/UBBE/022062

di met hyl propyl ]-2-(2H etrazol-2-yl)acetamide O NN

LN, N 30 N 500.3 -{(1R)-1-[1-(3-

cyanobenzyl) - 4- phenyl -1 H m dazol -2-yl]-2, 2-

i met hyl propyl}-2 N CH3 cH3 ethoxy-N-[(3S)-

yrrolidin-3- ~,~ CH3 Ofo 1msthy|]acetam de e H3CT

N AfNg OH éhﬁoﬁmf =% \ J.I'() = MI‘E‘]I WIHP
cyanobgRzyi)=4-phenyt—=—t—+ ]-2-2
di net h;T/ %r dpyl }- cH3 Pl et"ﬂg;y NG(3 @é’lié}QPr@H}ﬁl):EHﬁlR)
yrrolidin-3- N | Om:;f phaget anj de ~ @-fi-benzyl-4-pyridin-2-yl-
X N/ Wand
oY

1H-imidazol-2-y1)-2,2-
dimethylpropyl]-6-

7\

< chloronicotinamide
Table 2
No. Compound H+ Name
127 Chiral 83.2 N-(2-amino-3-

hydroxypropyl)-N-[(1R)-1-
(1-benzyl-4-phenyl-1H-
imidazol-2-yl)-2-

C H3
l ::/ methylpropyl]benzamide
N
o)

NH,

128 cHy g Chirel 481.2 IN-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
imidazol-2-yl)-3-
methylbutyl]benzamide

129 ot Chiral 495.3 [N-(3-aminopropyl)-N-[(1R)-

> o, 1-(1-benzyl-4-phenyl-1H-
imidazol-2-yl)-3-
methylbutyl]-4-
\KNH methylbenzamide
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H3C. 0~ N H 201 WD 2006/ 002236 PCT/ US2005/ 022062 No.
Conpound + Nane 32 506.3 -(3-am nopropyl)-N {(1

WORR008A)223¢ 3- cyanobenzyl ) - -phenyl -1 H i m dazol - PEYU$2005/@22062
*, di met hyl propyl }benzanmide N CHh Nom” /NH2 Owv

"~/ OY 33 N74.3 -(3-am nopropyl)-N {(1 R-1-]

1- (3-cyanobenzyl)- -phenyl-1 Himdazol-2-yl]-

, 2-di met hyl propyl }-2- ethoxyacetanide 3 CHO>KCH 3 N

O CH3 0 NH2 34 OH 77.3 -hydroxy-N-{(1R)-1-[1-(3-

dr(""beﬂZ‘ L) 4 nhan\l! 1 H-i .: dazo! 2 \I! ]-’)’ 2 cH3
éi rrE1$T l pr 3$§’m})&ﬁ95 - MH+ Name -
130° Chiral 481.3 |N-(3-aminopropyl)-N-
g [(1R,2R)-1-(1-benzyl-4-
N E CHy phenyl-1H-imidazol-2-y1)-2-
/ Nﬁ\(\/ methylbutyl]benzamide
©) ((” °
NH,
131 Chiral 495.3 [N-(3-aminopropyl)-N-
CHs [(IR,2R)-1-(1-benzyl-4-

Z oH phenyl-1H-imidazol-2-yl)-2-

[ Nr;: g 3 methylbutyl]-4-
methylbenzamide
l o)

132 Chiral 481.3 IN-(3-aminopropyl)-N-
ghs [(1IR,2S)-1-(1-benzyl-4-
y h\j\e\/cm phenyl-1H-imidazol-2-yl)-2-
N methylbutyl|benzamide
0

NH,
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/' N cH3 (pyrrolidin-3 N CH3 | net hyl)acetam de OyN-b
HO H 202 WD 2006/ 002236 PCT/ US2005/ 022062 No.
w@eropo2d6 H+ Name 35 CH3 89.3 -{(1R)-2, 2- di met PgT/UB2003622062
© (3-net hyl benzyl ) - 4-phenyl - 1 H i mdazol -2-yl]propyl
} - -methoxy-N-[(3S) O NCH3 CH3 yrrolidin-3- N CH3
| met hyl ] acetam de HCOT N-"*4n 3-O H 36 CH3 89. 3
-{(1R) -2, 2-dimethyl -1 -[1- (3-nethyl benzyl)-4-phenyl- 1
H i m dazol - 2-yl ] propyl } hoxy-N-[ (3R) N CH3 CH3

1l acpt m-do OFr N LRC OV

yr r C! } d: A 3 !\\! "! K—CH3—} rm; h”! CTT g T T TV TGO Il 1
37 NocH (M Name ~

{( 1]:33. 2, 2- 42,5@ -(3-aminopropyl)-N-

et hyl benzy i, mi JAHRRSP 1yl ihsnavi-) - 2
0 N~, NH, € | 38 @eayB1H-imidazol-2-yl)-2-

-1 (18S) - 3- 3 ] - N- [rdthiRbuflyd]-4-

(1-|benzyl - methylbenzamide

134 506.2 [N-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-yl]-2-methylpropyl}-5-
methylisoxazole-4-
carboxamide

135 439.2 N-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-yl}-2-

methylpropyl }acetamide

136 519.2 IN-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-yl]-2-methylpropyl}-2-(4-
fluorophenoxy)acetamide
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o N j4NH m dazol-2-yl)-2,2 ~~ H dinmethyl propyl]-1,5

H31 CH, dinethyl-IH pyrazol e-3- carboxam de 39 503.2
WO t®6am260- 2 C3 CH, ydroxypropyl)-N[(1R)-1- HeCTMER2003/022062

- benzyl - 4- phenyl -1 H N OH3 m dazol -2-yl)-2,2- N

i met hyl propyl]-2-(1 H 10 ro etrazol-1-yl)acetam de

N.O N 203 WD 2006/ 002236 PCT/ US2005/ 022062 No.

Compound + Name 40 503.2 4-(3-am no-2- CH CH
ydroxypropyl) N-[(l R) | - HO NH2
(1-

( ,SILEI‘L;Q) uxa T FI'I N Iﬁgﬂmpl -Z-yT)-2,Z2 N
LNJ71 535 3 - LRET (1. T befsiZ I %’Fﬁf ATt

R EIS LD )
CH3 CH3 yraqby% @fzfnl/ de -yl]-2-methylpropyl}-2-

(1H-imidazol-1-

i

yl)acetamide
03
138 Chirel 525.3 [N-(3-aminopropyl)-N-
{(1R)-1-[1-benzyl-4-(3-
N oM chlorophenyl)-1H-imidazol-
o Ly _/J 2-yl]-2-methylpropyl}-2-
=§ morpholin-4-ylacetamide
o}
N
&

139 ~ 5393 [[(3-{benzoyl[(IR)-1-(I-
O» NP _>_°“ benzyl-4-phenyl-1H-
d A imidazol-2-y1)-2,2-
Q)N')_zf_/J dimethylpropyl]amino}prop
og% yl)amino]acetic acid

140 Chiral 4552 [N-(3-aminopropyl)-N-
ot {(1R)-1-[1-benzyl-4-(3-

cu, NH, chlorophenyl)-1H-imidazol-
N 2-y1]-2-methylpropyl}-2-
?K[ hydroxyacetamide

ot {(1R)-1-[1-benzyl-4-(3-

141 Chiral 469.2 [N-(3-aminopropyl)-N-
CHy NH, chlorophenyl)-1H-imidazol-
» 2-yl]-2-methylpropyl}-2-
N methoxyacetamide
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42 9"' 195.3 J-(3-amnopropyl)-N{ (1 R -2, 2-dinethyl -
Il -[1-(3- r N H CCN ethyl benzyl)-4-phenyl-1 H O
WO ptodaanBe 2 1] propyl } benzanm de 43 93.3 PCT/US2005/022062
-(azetidin-3-ylnmethyl)-N- [(1 R -1 -(1-benzyl -4-phenyl
/[ IN CH 1H i mdazol-2-yl)-2,2- N~
di met hyl propyl ] benzamde O \ NH 44 47.3
-(azetidin-3-ylmethyl)-N [(1 R -1-(1-benzyl-4-phenyl -
N3 CH3 1 Himdazol-2-yl)-2,2 N N dinethyl propyl]-2-
= N[ NH ya Bl mde  HO 4pMAl1Name
- ( (Nld tich ?‘%‘X I m-,('?hyi L NS ﬁﬂunb N,.[
- (I-Benzyl -4 enyl g, r ; rNE .'11 _Zp_g g‘l
O NH i net hyl propyl]+1,5- N i meg h %h@%
b de N2006/ 0

ZI\J

oxa

PCf/ US2005/ 0220 . olind H Pﬂ%’yﬂg
-[(3S) - 3- grigfo- 4 ydr pxybu Wxﬂqetaim 1- NH,
(14{benzyl {4 phenyl <1 Hi .mgdazol{2-yl)- "
I met hyl pr opyl ]Ho- T\
143 Chiral 4493 IN-(3-aminopropyl)-N-[(1R)-
Ho 1-(1-benzyl-4-phenyl-1H-
el o, g imidazol-2-y1)-2,2-

» dimethylpropyl]-2-
©/[ N 9 methoxyacetamide

0, 0
N
144 Chiral 533.3 [N-(3-aminopropyl)-N-
Chs {(1R)-1-[1-benzyl-4-(3-

pyrazole-5-carboxamide

chlorophenyl)-1H-imidazol-
@ ™ gl peyl]-2-methylpropyl}-1-
(?/ N \/\/ ethyl-3-methyl-1H-

] ) S ~ch,
A
CHy
145 omt - 567.3 lethyl [(3-{benzoyl[(1R)-1-
Q? % o _>—°/_ (1-benzyl-4-phenyl-1H-
) imidazol-2-yl)-2,2-
O/E "b_zi/—/ dimethylpropyl]amino}prop
°=§3 yl)aminoJacetate
146 @il 580.2 IN-{3-[(2-amino-3-

ots methylbutanoyl)amino]prop

> L e e y1}-N-[(1R)-1-(1-benzyl-4-

X A phenyl-1H-imidazol-2-yl)-
O/[N/’_‘zi/_—/ ’ 232'

0333 dimethylpropyl]benzamide
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0 H ethoxyacetamde 0 CH3 47 504.3 1-[(2S)-3-am no-2
CH3 CH3 uoropropyl]-N[(1 R-1-(1- F NHz
weewgloe22dgohenyl -1 Hi , H3 imdazol-2-yl)-2, 2- PCT/USN05/022062
i met hyl propyl]-2-(1 HO 1,2,3-triazol-I-yl)acetam de
N N 48 504.3 -[(2S)-3-am no-2 CH3 uoropropyl]-N[(1
R)-l-(l- 6H, F NH2 enzyl -4-phenyl-IH N H3
"m dazol -2-yl)-2,2- dinmethyl propyl]-2-(2H 0

1,2,3-triazol-2-yl)acetamde NN i oN 49 517.3
-II\-ICI[—N%S) 3- leghipound BC CHS ydriopyPUNYe- N1 (1 R) - 1-
NFIZ( NI 4C N-
i m d‘zla’yzol 2 ?dg%pw 4- —pro }’B \
etrjazol - 517. e[z)’ 1
H3Q CH3 yd 1 D: ;5%‘1%%?'1
H lo= HO 'l - 1]'2‘
methylpropyl}tetrahydro-
2H-pyran-4-carboxamide
148 Chirl - 1469.2 N-(3-aminopropyl)-N-
®> ot {(1R)-1-[1-benzyl-4-(3-
N o NH chlorophenyl)-1H-imidazol-
S 2-y1]-2-methylpropyl}-2-
N (methylamino)acetamide
Q:
HN
149 Chiral  1466.2 [N-[(1R)-1-(1-benzyl-4-

phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-

N propylbenzamide
Q/(r:’)\ﬁ<c”a

150 % Chiral —1480.3 [N-[(1R)-1-(1-benzyl-4-

phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-

Q/(/‘ ,)\‘>< butylbenzamide
N CH;

151 % Chiral 498.3 IN-[(1R)-1-(1-benzyl-4-

phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-
butyl-1,5-dimethyl-1H-
pyrazole-3-carboxamide
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N-r inmethyl propyl]-2-(2H ~N etrazol -2-yl)acetam de

205 WD 2006/ 002236 PCT/ US2005/ 022062 No. Conpound 1H+
wWO0ve/082236- 516. 3 -[ (3S)-3-am no-4 H, C CH3 PCT/US2005/022062

ydroxybutyl]-N-[ (1R)-1- (1 -benzyl-4-phenyl-1 H O HO f

m dazol -2-yl)-2,2 ry dinethyl propyl]-2-(1 HN'

1,2,3-triazol-1-yl)acetam de 52 21.3

-{(1R)-1-(1-benzyl -4- henyl-1 Himdazol-2-yl) Nc

, 2-dinmet hyl propyl ]-N-[(3- H F uoropyrrolidin-3-

1) diyl ] aiGomepothdd 53 1. 91. 3MAGINande ( I- bENZYT=4-

henwl521 H | m daz 2-cfkl) - H, QG TINWZE

, 2-dli met hyl| propyl%¢N- " N of f 1482 HOR)-1 (l.be'nzyl-4-
{[(8S)-3-hydroxypykrolidin- o- 3-ygﬁ‘?ﬂé’§ﬂﬁ'}nﬁ§a@{¥'yl)'
et hpx acet . “benzyl-4- N H, C
CH henyl - | , 28metayltapyHtmyl)amin

i pllox)gedtiecidy| } - 2-

(1R) - 1- (1- benzyl - 4-

~" N off {]
cH, | et hoxy

153 Chiral 434.2 [[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
2,2-

/N dimethylpropyl](propyl)ami
Q/(r:’ che noJ(oxo)acetic acid

154 Chiral 579.3 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
o 2,2-dimethylpropyl]-N-{3-

@—’@N [2-

(hydroxymethyl)piperidin-1-

@an\/ﬁ) yllpropyl}benzamide

155 Chiral 569.3 IN-[(1R)-1-(1-benzyl-4-
o o phenyl-1H-imidazol-2-y1)-

O—4 oy H 2,2-dimethylpropyl]-N-{3-
" [bis(2-
°E“\/\/”\/\QH hydroxyethyl)amino]propyl
}benzamide
156 (@ 451.2 |1-(2-amino-1-phenylethyl)-
6-(1-benzyl-4-phenyl-1H-

I N imidazol-2-yl)piperidin-2-
N>\Q one
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N henyl -1 Hi mi dazol -2-yl)- H3C CH3 ~ CH,
, 2-di methyl propyl ]-N-[(3- A N N of f

w@Q doeoexyx2gé r ol i di n-3- O~ | )nethyl]-2- cH3 et hoxPCT/US2005/022062

acetam de 56 508.3 -(azetidin-3-ylnmethyl)-N [(1
R) - 1- (1- benzyl - 4-phenyl - H, 1H i m dazol -2-yl)-2,2

i methyl propyl]-6- i "" ethylnicotinam de N CH3 57
529.3 -[ (1R -1-(1- benzyl 4- H, C CH henyl -
H i m dazol - 2-yl)- i "CF ,2-dinethylpropyl]-No

{[(@5) 3-TiCompeand " ol 1 di n- 3- iyl Meamy! J - 1, 5-di net hyl
9531 ITHFPYT azoLR: 3= car DOXGEHUE |o_¢0Fe
PC‘F szoowozzos;@xo. Conpoynd 1. Nane> be pipert 79,3

T-[(1R) - 1-{( 1- benzyY-4- H3C Cli

henyl - 1H i|m dag®l- 2=yl )- " CHl , 28 et hyl propyl |- N P
“ i (3R) - 3- %\@olidin-ﬁ}- N
1] et hyl } {1, 5 di netyryl H, C CH3
1H|pyrazolle-3-carbo®am de 59 5293 -[(1R)-1
- (1i38%enzyl|- 4 Chiral 499.2 IN-[(2S)-3-amino-2-
- fluoropropyl]-N-[(1R)-1-(1-
"o enzyl-4-phenyl-1H-
™ R imidazol-2-yl)-2,2-
Q/CN \"9\\ dimethylpropyl]benzamide
o§g NH,
159 Chint 555.3 IN-[(1R)-1-(1-benzyl-4-
T phenyl-1H-imidazol-2-yl)-
7 N)\e< f o 2,2-dimethylpropyl]-N-(3-
o~ { {[2-hydroxy-1-
0 (hydroxymethyl)ethyl]amin
o}propyl)benzamide
160 Chire 587.3 N-[(1R)-1-(1-benzyl-4-
Cé o phenyl-1H-imidazol-2-yl)-

oHs 2,2-dimethylpropyl}-N-(3-
O/Qf " “?3 {[2-
N\/\/ (hydroxymethyl)phenyl]ami
H

no}propyl)benzamide

161 Chiral  1527.3 N-{(1R)-1-[1-benzyl-4-(3-
chlorophenyl)-1H-imidazol-
2-y1}-2-methylpropyl}-N-

cl CHs piperidin-4-ylbenzamide
/N
b/(;)\H\CHS
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, 0 0 henyl-1 Himdazol-2-yl)- | N~

, 2-di met hyl propyl ]-N-[(3- 0"--\b uoropyrrolidin-3 N a
waQreoeobaeBq - 1, 5- di net hyl - 1H CH, yrazol e- 3- car bPREIBIIE5/022062

60 525.3 -[(1R)-1-(1-benzyl -4 henyl -

Him dazol -2-yl)- HA CH3 NNCH, , 2-di nethyl propyl]-N

Wb F{ [(3 S)-3-fluoropyrrolidin-3 N

1] et hyl } benzam de 61 525.3 -[(1R)-1-(1-benzyl-4- /

Ni HA CH3 henyl -1H i m dazol - 2-yl) y~cH,

, ﬁilﬁ‘ et NYE QL BoURd - -N~ F T B aj{r,][ﬂ,loropyrror 1 din-3-
c =~ =HTifmethy nmde §§ %Z{ 1 N
N[ (6 R -14(I-benzy 4%%[ H |52" az, EK? 1%‘ I}Zlylfgol_
, 2-di met hyl propyl ]-N-[(3- i Nj>4t~ -3
1) net hyllgbenzani 7 0| 2006 PrOPY }' -
PCT/ USZOOE)/S@QGI,” . donpouhd H+ (Elé’ﬁ% 33 OH 513
T- (13- ami nopregyl ) ¥ 2> ydroxy - N- { ( 1Rimethyh %n!;ﬂlm e
ydrloxybenzyl ) - 4- phen I\-/lém m dazol - 2-yl ] -
163 470.2 2-(3-amino-2-oxopyridin-
QH,C o 1(2H)-y1)-N-[(1R)-1~(1-
I bi>—24°”= pel}zyl-4-phenyl-1H-
©/ENO NH imidazol-2-yl)-2,2-
bi‘j‘,NHz dimethylpropyl]acetamide
164 513.2 [N-{(1R)-1-[1-benzyl-4-(3-
Qn,c chlorophenyl)-1H-imidazol-
: b}\(‘% 2-yl]-2-methylpropyl}-2-
ML pyrrolidin-3-ylbenzamide
Cl 5/[)
165 552.3 |(1R,3S)-3-{[(2-
QH,C o, aminoethyl)sulfonyl]amino}
, “l>_240H, -N-[(1R)-1~( 1-.benzy1-4-
©/ENO NH phenyl-1H-imidazol-2-yl)-
b=§ e .2~
N dimethylpropyl]cyclohexane
carboxamide
166 502.3 |(1R,3S)-3-
Qa,c o, [(aminoacetyl)amino]-N-
e, [( IR)—!-(I -benzyl-4-phenyl-
@INO NH 1H-imidazol-2-yl)-2,2-
bc’pm’z dimethylpropyl]cyclohexane
N carboxamide
167 Q 570.2 [N-(3-aminopropyl)-N-
Jh {(1R)-1-[1-benzyl-4-(3-
Q,E»(‘jw chlorophenyl)-1H-imidazol-
° 2-yl]-2-methylpropyl}-6-
oy (trifluoromethyl)nicotinamid
P <
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CH3 CH3 i net hyl propyl ) acet am de

OX CH3 N HO 0 NHZ

64 OH 523.3 T-{(1R)-1-[1-(3- ydroxybenzyl)-4-phenyl- 1

woRlgirazel - 2-yl ] -2, 2- di met hyl propy|
(pyrrolidin-3 / N | nethyl)benzam de
65 CH$ 513.3 4-(3-am nopropyl)-N {(1

NCH3 o NO

} - N CH3PCHBS2005/022062

HN

R) -2, 2-di nethyl -1-[1-(3 et hyl benzyl) - 4- phenyl
. -4- -1
CH3 mi dazol -2-yl]propyl}-1,5- N "y~?—|, P g "o

di gﬁgh‘y’\' - Ll'j;pyrazol e-3 H arboxamde ",fN NN~CEh HZN
0w e Cooss e 250 PCT7 U /Naaie62 No. Compound +
36%et h S AN ‘1 §9 ENDYER)-3{adnino-2-
( y| benzyl) ihenyl 1 H i i, EUpyﬂWl[IMI)O]OMI- }
benzyl-4-phenyl-1H-
)N oy o i midazol-2-y1)-2,2-
3 3 . .
N"&)LCH3 dimethylpropylJbenzamide
OuN, £
NNNH;
169 Q 508.2 (3R)-N-(3-aminopropy1)—N-
HG, {(1R)—1-[1-benzy1—4—(3—
» _c/HiJNH’ chlorophenyl)-1H-imidazol-
Cl N0=4N 2'}’1]"2'
O methylpropyl} piperidine-3-
N carboxamide
170 @\‘ 5082 |(3S)-N-(3-aminopropyl)-N-
HyC, {(1R)-1-[1-benzyl-4-(3-
| N,)—Z- _CPNH’ chlorophenyl)-1H-imidazol-
@i ” 231 2-
§’> methylpropyl} piperidine-3-
\ carboxamide
171 Q 506.2 IN-(3-aminopropyl)-N-
MG {(1R)-1-[1-benzyl-4-(3-
| N,>—2_ _C;’JNHZ chlorophenyl)-lH—imidazol-
¢ Mol 2-y1]-2-methylpropyl}-2-
N (1H—1,2,4-triazol—1-
NN yl)acetamide
172 437.2 [(5R)-1-benzoyl-5-(1-
Qﬁ benzyl-4-phenyl-1H-
N imidazol-2-yl)pyrrolidin-2-
O/EI N/?Q/NH, yljmethylamine
173 Q 506.05 [N-(3-aminopropyl)-N-
HyG {(1R)-1-[1-benzyl-4-(3-
(s _C;°—’NH’ chlorophenyl)-1H-imidazol-
° No==SN 2-y1]-2-methylpropyl}-2-
r (4H-1,2,4-triazol-4-
NI‘Nt} )acetamide
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CH, CH3 1,5-dinmethyl-N(pyrrolidin- NNrH, 3

-ylmethyl)-1 H pyrazol e-3-y>- (-, CH, arboxam de N -
wWOR@KI002236 NH 67 OH 97.3 -(3-am nopropyl)-N PCT/US2005/022062

{(1R)-1-[1-(3- ydroxybenzyl)-4-phenyl hH3 CH,

1H i m dazol -2-yl]-2,2 " di methyl propyl } benzan de cH,

O; N~ /NH2 1:11Y 68 Ocu 511.3 -(3-ani nopropyl) N-

{(1R)-1-[1-(3- ethoxybenzyl)-4-phenyl CH CH3

Him dazol -2-yl]-2,2 N' di nethyl propyl } benzam de CH6

N [Ko./ NHy cmp&%@, CH3 79. MHE3Nuthé10pr opyl ) - 2-

o8 A T PR S L SR

m dazo I me e
N V1B PP et £uaal

|
™o N d r; )\e-cm NH, chlorophenyl)-1H-imidazol-

2-yl]-2-methylpropyl}-
D.1,3-benzothiadiazole-4-
carboxamide

175 497.3 IN-[(2S)-3-amino-2-
N i hydroxypropyl}-N-[(1R)-1-
CHy OH
NH,

(1-benzyl-4-phenyl-1H-

¥ _)_/ imidazol-2-y1)-2,2-
N dimethylpropyl]benzamide

fluoropropyl]-N-[(1R)-1-(1-

176 517.3 [N-[(2S)-3-amino-2-
)\é<cu, benzyl-4-phenyl-1H-
N

» F imidazol-2-yl)-2,2~
Q/CN " dimethylpropyl]-1,5-
N dimethyl-1H-pyrazole-3-
° e carboxamide
=N
) N\cH,
177 541.3 IN-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-y1)-
2,2-dimethylpropyl]-1,5-
N e dimethyl-N-[(2S)-
3 .
Q/Q’)\RL oY morpholin-2-ylmethyl]-1H-
0 N\)\,NH pyrazole-3-carboxamide
SN
zN,‘
Ch, CHs
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H3 O NH2 209 WO 2006/ 002236 PCT/ US2005/ 022062 No.

Conpound H+ Nanme 70 N 60. 3
WQRRe08/0p2236 ( 3- cyanobenzyl ) -

, 2-di met hyl pr opyl

ONH2 71 ,--CH, 529.3

et hoxybenzyl) - 4- phenyl -

- phenyl
} -2 ydroxyacetam deCH N CH3
- (3-am nopropyl ) - N

CH3 CH3 1H i m dazol

-(3-am nopropyl)-N {(1
-1 H i m dazoPE€RUg10p5/022062

N HO
~2-yl]-2,2

N CM dinet hyl propyl }-1,5- CH3 inethyl-IH pyrazol e- 3-
N NN _cH, arboxamide NHZ v O 72 525.3

N4

s| 144.35) - olpoend- €t NOXyDUNH Ndkd R - 1- é
(1{BgnzyT{4-phengst H NN T Ankyi2a-2 0
di nrle@?hyl ptopyl ] am de cH 1/% le dm?cliaz 14?
T- (3-am nopropyl J= {(IR-1t[1 - QEF ]%'y91c
CH3 -phenyl -1 Hi nj, @,1,30- 2-yl dlmethyl-N-[IZZR%
H
O/q/)\g’ o’ morpholin-2-ylmethyl]-1H-
0 N\\“K/ NH pyrazole-3-carboxamide
=N
N
o, Chs
179 515.3 [N-[(2S)-3-amino-2-
oty hydroxypropyl]-N-[(1R)-1-
) i (1-benzyl-4-phenyl-1H-
B TP imidazol-2-y1)-2,2-
©/E N =N dimethylpropyl]-1,5-
N dimethyl-1H-pyrazole-3-
0 carboxamide
OH
NH,
180 465.3 IN-[(2S)-3-amino-2-
hydroxypropyl]-N-[(1R)-1-
Chs g (1-benzyl-4-phenyl-1H-
l N>~2L CHaoH imidazol-2-y1)-2,2-
y/ .
©/E N N\/'\,NHz dimethylpropyl]-2-
o:.s methoxyacetamide
Q
CH
181 493.3 [N-[(1R)-1-(1-benzyl-4-
Q HE o phenyl-1H-imidazol-2-y1)-
, ”,g_e‘cﬁ, 2,2-dimethylpropyl]-2-
@I NN K pyrrolidin-3-ylbenzamide
182 Q 505.2 IN-(3-aminopropyl)-N-
Hi {(1R)-1-[1-benzyl-4-(3-
l :»—2' _C;’JNH’ chlorophenyl)-1H-imidazol-
¢ o=$N 2-yl]-2-methylpropyl}-2-
@N (1H-pyrazol-1-yl)acetamide
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"3 ,2-dinethyl propyl}-1,5- 0 N=-NH2 inmethyl -1

H pyrazol e-3 HO arboxam de 210 WO 2006/ 002236
w2005/ 022062 No. Conpound H+ Nane 74 /"PEBOSB05/022062

-{(1R)-1-[1-(3- yanobenzyl)-4-phenyl-1 H N ~NH, xC CH,

m dazol -2-yl]-2,2 i ~H, inethyl propyl}-1,5-

di met hyl -N-(pyrrolidin-3- HCCH Inethyl)-1

H pyrazol e- 3- carboxam de 75 86.3 -{(1R)-1-[1-(3-

yanobenzyl) 4-phenyl-1 H ~ NH ",C CH,

m[? 2" Wohipou M PRap¥! - 2- hydroxy
- pyTro e T S e 70
504“@3 (2R %f'fé Zk}é‘éﬂﬁﬁbzl
uor ppr opy| NHy %’Péﬂ A R1)'IJI ﬂl
H, i dazol et hyl '_uﬁl
1,2,3-tria 0 N& e}hyrlp lﬂglir
- 1-[(2R) - 3- ropr PE[ s 1-
F,,| NHp en H3 ni diamdlylz pyrazoleus-
carboxamide
\ NH,
| )
CH. \CH’
184 435.2 methyl 3-aminopropyl[(1R)-
oty 1-(1-benzyl-4-phenyl-1H-
imidazol-2-y1)-2,2-
; r:j - NHa dimethylpropyl]carbamate
o
o}
O\CH;
185 487.3 IN-(3-aminopropyl)-N-[(1R)-
MG, CH, 1-(1-benzyl-4-phenyl-1H-
(" imidazol-2-y1)-2,2-
0=SN dimethylpropyl]-2-(1H-
N tetrazol-1-yl)acetamide
NN
186 Q 487.3 IN-(3-aminopropyl)-N-[(1R)-
HOOHy 1-(1-benzyl-4-phenyl-1H-
(5 S imidazol-2-y1)-2,2-
No=3N dimethylpropyl]-2-(2H-
&_N tetrazol-2-yl)acetamide
N
187 Q 486.3 N-(3-aminopropyl)-N-[(1R)-
HC, CH, 1-(1-benzyl-4-phenyl-1H-
(5 e imidazol-2-y1)-2,2-
NO=SN dimethylpropyl]-2-(1H-
N[/—NN 1,2,4-triazol-1-yl)acetamide
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N di et hyl propyl]-2-(2H O
1,2,3-triazol-2-yl)acetam de N 278 523.3
wWd20060823d - ( 1- benzyl -4- " H, C CH3 PCT/US2005/022062
henyl -1 Hi m dazol - 2-yl)- CH, ,2-dinethylpropyl]-N NN
of f {[(3S)-3-hydroxypyrrolidin- 3-yl]nethyl}benzam de
06 211 WO 2006/ 002236 PCT/ US2005/ 022062 No. Conpound
+ Nane 79 523.3 4-[(1R)-1-(1-benzyl-4- N H, C CH,
henyl - | H i m dazol -2-yl)- ~..CH3 , 2-di net hyl propyl ] -
gffli\?l (SrF]%)?amwdmxgpyr g 8' ggi‘Mg% Name _ .
- Yiggret nzam de 88.3 Bamindpro K[
/ H3C CH, |h ,ggﬁ-lmdazol 2-yl) If(%%ﬁ?l@ﬁ{}llﬂ%)

, 2-|di met hyl{%%@ % (3 C Njoff ) RURYP

[e)

~ ~ 1) nmetH ide 81 k\{ X 89

1R - 1- T4 henyl -1 b i pstyteraRy]-2- (4
,[Zfdi Zret m(u prg&yg]-z- o8 et hoxyI nigl g@?z‘%;"iﬂ cPigmide

3-ylnethylllacetAde A 1k NIH3
189 491.3 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
CHy 2,2-dimethylpropyl]-2-
o methoxy-N-[(2S)-

N CHs morpholin-2-
O/(N/ R'lmethyl]acetamide

190 491.3 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
oHy 2,2-dimethylpropyl]-2-
N oy methoxy-N-[(2R)-
©/(N’ I pomholin—Z-

M ylmethyl]acetamide

191 483.2 F\I-(3-aminopropyl)-N-[(lS)-

) 1-(1-benzyl-4-phenyl-1H-

O/( : OCHH; imidazol-2-yl)-2-hydroxy-2-
methylpropyl]benzamide

192 4773 N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
o 2,2-dimethylpropyl]-2-
N oty hydroxy-N-[(2S)-
O/(N’ oM morpholin-2-

NH .
Imethyl]acetamid
HO\\(N\/" ylmethyl]acetamide
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I N OA- N H OCH3 82 63.3
-(3-am nopropyl)-N[ (1R - 0", 1-(1-benzyl-4-phenyl-IH
w@lz{)()ﬁjomzdazol -2-yl)-2,2 di nethyl propyl ]-2- NH2PCT/US2005/022062
"thoxyacetamde OO CH, 83\ i 527.3
4 [(1R) 1-(1-benzyl-4 H C CH henyl -1 Him dazol - 2-yl) -
"~ , 2-di methyl propyl ] -
[(38) 3- hydr oxypyrrol i di n-
yl1nethyl}-1,5-dinethyl- H o CH

{
3-
1H-|Ngr azol etoﬁqmanaoxam de 2 [RAme/ 002236
PCT{43520057 022 No.  Conpo U 3 FINNeITe- Bel-5ay Ba-
4-[(1R)-1-(1- be yI 4- H, C CH, | H—l 1dazol- . 1)
henyl -1 H-ifmi dazol$2-yl ) i Njo" , 3 g{;ﬁ pg,% N p
{[ (IBR) - 3- ydr oxygyrr dln- 3-y|] drxj— i% t hyl t
cn @/(N’ /~\ morpholin-2-
HO ‘\/NH ylmethyl]acetamide
\\<N\\\‘\
o)
194 475.3 (2S)-N-(3-aminopropyl)-N-
[(1R)-1-(1-benzyl-4-phenyl-
@—(/N‘,“ N 1H-imidazol-2-yl)-2,2-
\/c:lua, dimethylpropyl]tetrahydrofu
°é? ran-2-carboxamide
195 2 526.3 [N-(3-aminopropyl)-N-
. @/ (IR)-1-4-G3-
@_(\ 4\/“(“ chlorophenyl)-1-(3-
CHy cyanobenzyl)-1H-imidazol-
5 -yl}-2-
NH, methylpropyl}benzamide
196 540.3 [N-(3-aminopropyl)-N-
.G (IR)-1-[4-(3-
@—-@‘\jj' chiorophenyl)-1-(3-
N cyanobenzyl)-1H-imidazol-
5 HH 2-yl]-2-methylpropyl}-4-
& methylbenzamide
197 " 529.3 |[N-(3-aminopropyl)-N-
o {(1R)-1-[4~(3-
@-{;‘\i’;ﬂ: chlorophenyl)-1-(3-
Oy N methylbenzyl)-1H-imidazol-
5 HH 2-y1]-2-methylpropyl}-4-
b methylbenzamide
198 o 514.3 [N-(3-aminopropyl)-N-
o {(1R)-1-[4-(3-
G_[j\lim chlorophenyl)-1-(3-
oY eh methylbenzyl)-1H-imidazol-
5 D-yl]-2-
NH, methylpropyl}benzamide
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H C", 1H pyrazol e-3-carboxam de

-[(1R) - 1- (1-benzyl
w0086t h 1 ro 1 N 3- CT-

85 527.3

-4- H C CH3 henyl-1 Himdazol-2-yl)
N Y p pY ]-[(PCT/US2005/022062

ydroxypyrrolidin-3- 1)nmethyl]-1,5-dinmethyl-IH HC",

yrazol e- 3- car boxanm de 86 507.3
uor opr opyl ] -

-[(2S)-3-am no-2 H3 OH
N[(1S)-1-(1- F NH2 ennyl -4-phenyl-1 H i
et hyl propyl ]-2-(1H

"3 'mdazol - 2-yl)-2-hydroxy- 2-
etrazol- | -yl)acetamide NN 87 i 507.3
-[(A.m-s anffermp@utid OH uor opr MpH] | T S-1T-(1I—F

zyl - 4- I-TH ", ™3 -
'm dazoly yloyhycdr 0XY- 2- " 4gt9'ﬁy ethlng 1 rﬁ *&[(IR) I-
etrazol - 2- _ ’ N-N <N W
-[(29)-3-al uor g r’opyl] % F NHg
enzyl -4-(3 ﬂN 1Hi M @YMP?Ib@nzte
di met hyl pr H tetrazo- 1 -yl )acetam d N
N

200 491.4 neopentyl 3-
aminopropyl[(1R)-1-(1-

NH, benzyl-4-phenyl-1H-
imidazol-2-yl)-2,2-
dimethylpropyl]carbamate

201 477.3 jisobutyl 3-
aminopropyl[(1R)-1-(1-

NH, benzyl-4-phenyl-1H-
imidazol-2-y1)-2,2-
dimethylpropyl]carbamate -

202 444.2 propyl 3-aminopropyl[(1R)-
1-(1-benzyl-4-phenyl-1H-
y NH, imidazol-2-yl)-2,2-
@/[N dimethylpropyl]carbamate
203 444.3 IN-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
imidazol-2-y1)-2,2-
dimethylpropyl]-2-
cyanoacetamide
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213 WD 2006/ 002236 PCT/ US2005/ 022062 No. Conpound 1H+
Name 89 i 523.2 -[(2S)-3-anmino-2 "' CH

w@orep02py/l [ -N-{ (1R)-1-[1- F NHz PCT/US2005/022062
enzyl - 4- (3-fl uorophenyl)- rNcH FN 1
Him dazol -2-yl]-2,2- L i " dinethylpropyl}-2-(24 0

etrazol -2-yl)acetamde NN Q\.N 90 92.3 4
[ (2S)-3-anm no-2-HA CH3 (hydroxynet hyl ) propyl]-N NH,
[(1R) 1- (1- benzyl - 4-phenyl - NO N--\~*

1H daz 2, Z NF2—di T TT N - H7Ti.
OH Bb R %ﬁ‘ﬁ“ﬁ‘ﬂ[ te—9t gzmﬁr\mmy_]_ 2 1_ ;
CH, (hyl/dr ox t hyl ) propyl ]% _1 .
[(1R) - 1- (1} benzyl, 4 phenyl - °| ¢ 1%% yi) 2
" N di net hyiyed, TcHN oethyletha
292! 79. 3 -[¥BR)e3~ani no- 4- HCCH
[(1] R -1- N<CHQ NH(1-benzy|-4- 1 tllxlr]l- -
&n, ylmethyllacetamide
D05 4753 IN-[(IR)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-y)-
r "o 2,2-dimethylpropyl]-2-
@’(?\N% o methoxy-N-[(35)-
b & yrrolidin-3-
Ty, ylmethyl]acetamide
206 477.3 butyl 3-aminopropyl[(1R)-1-
o on (1-benzyl-4-phenyl-1H-
NH, imidazol-2-y1)-2,2-
©/[N, cHs dimethylpropyl]carbamate
N
N CHa
0% ‘—/—/
O
207 461.3 N-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-yl)-
/ g\”?,g% D,2-dimethylpropyl]-2-
@’(N’ ( hydroxy-N-[(3R)-pyrrolidin-
Oj’ %’ 3-ylmethyl]acetamide
HO NH
208 461.3 [N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
7 x\“?(cm 2,2-dimethylpropyl]-2-
@’% ( hydroxy-N-[(3S)-pyrrolidin-
b O 3-ylmethyl]acetamide
HO NH
209 507.3 IN-[(1R)-1-(1-benzyl-4-
N phenyl-1H-imidazol-2-yl)-
Gty 2,2-dimethylpropyl]-N-
@”Q\g%”‘ [(3S)-pyrrolidin-3-
° ‘\EN\ ylmethyl]benzamide
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N N~ 7 mdazol-2-yl)-2,2- 1 ~0 HO~ o

di met hyl propyl]-2- CH, ethoxyacetam de 293 / 517.2
wa 200688238- am no-4 HC CH3 ydr oxybutyl ] - N-[ ( 1R) PAF/UBR2005/022062

"' 0"2 -benzyl - 4-phenyl -1 H o HO m dazol -2-yl)-2,2

di met hyl propyl] -2-(1 H Nr N N etrazol -1-yl)acetam de

94 \ / 517.2 -[(3R)-3-ani no-4 H, C CH,

ydroxybutyl]-N-[ (1R)-1- (1 -benzyl-4-phenyl-1 H o HO

m dazol -2-yl)-2,2- N-q inmethylpropyl]-2-(2H "N, N

et ri;gol - 2-Ich qham de 214 VaePUN4RE2236

PCTh {52005 62 No.  Conpougyh #HR. 3933

-[(AR) - 1-( _zyI #4- H3C CH enqu\]!&iléfngbéﬁif@ aﬁ)){'(h

~ N CH3 2, NHI\I-" i

([ (BS) - 3- 1 41 1]r%ﬁ“ﬁ§zlgpeny

et hoxyacet (1R) - 1m445kAX])- NHH C
CH [henyl - 1 SoH, dxmethy propyl]-2-(

, 2-|di met hM tetrazol-2-yl)acetamide
{[(BR) -3-f 04 all]methyl}-2

211 505.3 IN-[(2R)-3-amino-2-
OS R o fluoropropyl]-N-[(1R)-1-(1-
A NH benzyl-4-phenyl-1H-
N —/_/ imidazol-2-yl)-2,2-
©% N 3 dimethylpropyl]-2-(1H-

o E tetrazol-1-yl)acetamide

212 467.2 IN-[(2R)-3-amino-2-
fluoropropyl]-N-[(1R)-1-(1-
benzyl-4-phenyl-1H-

N ORSE imidazol-2-y1)-2,2-
@/C\,’)\ZL F dimethylpropyl]-2-
X methoxyacetamide

TO’CHS
213 467.2 IN-[(25)-3-amino-2-
fluoropropyl]-N-[(1R)-1-(1-
benzyl-4-phenyl-1H-

CH
N N imidazol-2-y1)-2,2-
m, F dimethylpropyl]-2-
O N AU NH; methoxyacetamide

o
214 524.3 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
N Lo, 2,2-dimethylpropyl]-N-
©/E NN, [(3S)-3,4-diamino-4-
Oé o oxobutyl]benzamide
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CH, ethoxyacetamde 97 1.91.3 J-[(1R) -1-(1-benzyl -

CH, henyl-1 Himdazol-2-yl) H ,2-dinethyl propyl]-
WORMNAPR2IR, 4R) -4- N "' ydroxypyrrolidin-3 N OHCT/US2005/022062

| ]methyl }-2- OH3 et hoxyacetanm de 298 91.3

1-[(1R)-1-(1- benzyl -4 OH, henyl -l Himdazol-2-yl)- H

, 2-dimethyl propyl]-N N N{[(3S,4S)-4 N L H

ydroxypyrrolidin-3- off 1] nethyl}-2 OH3

et hoxyacetam de 99 523.3 -[(1R)-1-(1-benzyl-4- OH,

gny1 -C@J;Fuﬂ@zol -Z2-yT) Ovixer ONERieNY | pr opyl ]-N- N
CH, (SR AR =4~ === -
1 nBbhyl 1 bendagi de ERAA %’8%% Q [ Fbenzyl-4

|
PCT] US2008) 0220624, No. Compoynd %dpi %%YD
-[(1R)-1( 9. CH, CH3 henyfs ety bropy
H i i dazol 2‘”=d| met hylipr op (?Nlﬁl ¢igpgino-4-
{[(BS, 49) - ’%ﬁ pyrrol i di n- 3-oyobutyllbenzamide
1] net hyl }benza
h16 5113 [N-[(35)-3-amino-4-
C% hydroxybutyl]-N-[(1R)-1-
- (1-benzyl-4-phenyl-1H-
@i“ N, imidazol-2-y1)-2,2-
o g dimethylpropyl]benzamide
217 525.3 |(2S)-2-amino-4-

{benzoyl[(1R)-1-(1-benzyl-
4-phenyl-1H-imidazol-2-yl)-

N H3C_ CH4 2’2_
| 4 CHa dimethylpropyljamino}buta
NN ~~NH moic acid
o) =
HO"So
218 453.2 IN-[(2R)-3-amino-2-
Q fluoropropyl]-N-[(1R)-1-(1-
benzyl-4-phenyl-1H-
N R CH?:H3 imidazol-2-yl)-2,2-
@/(N’ e dimethylpropyl]-2-
o TN A~ NH; hydroxyacetamide
OH
219 Q 487.3 IN-(3-aminopropyl)-N-[(1R)-
HyG, CH, 1-(1-benzyl-4-phenyl-1H-
(5 " imidazol-2-y1)-2,2-
Vol dimethylpropyl]-2~(1H-
Ne= tetrazol-5-yl)acetamide
fio NH
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0 301 535.3 4-[(3S)-3-am no-4 H C CH vydroxybutyl]-N-{
(1 R-1- NCNH= [1-benzyl-4-(3- "OHo uorophenyl)-1

woRingioa2zol F rK 2-yl]-2, 2-di met hyl propyl }- ", PCT/US2005/022062

Htetrazol- | - 1)acetam de 302 535.3 -[(3S)-3-ani no-4
H C CH, ydroxybutyl]-N{(1R)-1- N NN [ 1-benzyl-4-(3 N
N-1 od Ho uorophenyl)-1Him dazol- F NN

2-yl]1-2,2-di nethyl propyl}- kNN -(2Htetrazol-2 1
acetam de 303 \/ 197.3 T-[(3S)-3-amno-4 " H C CH NH
et Qyybut yCompohiad R -1- . (IMPENINAmé- phenyl -1 H1T N

N-jgpg M dazol=R-yI -2, 2- 0 Ci 13@r YD 0¥z Ra- dCH,
et Hoxyacet arri 304 97.3 [ 35)- 3 Qﬁq
ydrloxybut yI ] - 1RFE LN cH| NH2 en) il No
~uqgr ophenyl ) - 1H- m daxol - -2, 2 HE? ﬁ{ﬁp it ﬁ
OCHB - et : SHI0 20( jd
PCT/ US2004 ofind + -2- (1H-tetrazol-1-
yl)acetam1de
Nﬁ?’N
P21 5133 N-[(IR)-1-(1-benzyl-4-
o phenyl-1H-imidazol-2-yl)-
: 2,2-dimethylpropyl]-N-
NH [(3S)-pyrrolidin-3-

N CHs
Ly ylmethyl]-2-(2H-tetrazol-2-
N yl)acetamide

222 522.3 IN-[(IR)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl}-6-

JN cHs cH, methyl-N-[(3S)-pyrrolidin-
@’4})\‘)<CH3 3-ylmethyl]nicotinamide
O N
2 NH
N
CHs

223 461.3 [N-(azetidin-3-ylmethyl)-N-
[(1R)-1-(1-benzyl-4-phenyl-
1H-imidazol-2-y1)-2,2-

N CHs oy, dimethylpropyl]-2-
@f(;’)\f(cm methoxyacetamide

199



305 531.3 -[(1R)-1-(1-benzyl -4- henyl-1

H i m dazol - 2-yl) -

1l nethyl }-2-(2Htetrazol -
NH N~N N 306 531.2 T-[(1R)-1-(1-benzyl-4- henyl-1

H i m dazol - 2-yl) -

, 2-di methyl propyl]-N/ \ / N CH CH3
W@ 2006802336 3-f | uoropyrrolidin-3- N CH3

o M Fjn -yl)acetam de N N~

, 2-di methyl propyl] -N/ N CH3 CH

{[(3R)-3-fluoropyrrolidin-3- N CR3
1lmethyl }-2-(1Htetrazol- O N %1 -yl)acetam de N N, N~

NH oS TR Ol R s C
hen%m&mz-yf)w Al Iﬁ*%%‘(‘;é O R
[ (3 4S)-4 N C'' ydr pyrréﬁ%?fr-s- ]g)of 4 1
1] MFt hyl }-[2- (1H-tetraZol - o 1-yl) dP8P9 ngg)— E@eﬁﬁ]ﬂ]ﬂf
308 529. 2 [ [ (1R) - ¥=( 1- benzyl|- 4 CHmifezpl2-s]-2.2-
H- i i dazol |- 2-yI ) - . 2-di met|hy!| pr@mlgmopﬂ}-N-
{[(BS, 4S)-{4- N "ydraxypyrrol ildi n- 3@xerobdin-3-
1] met hyl }-2- (2H-t et Fazal - o ylmethyl)benzamide
B )
Q/(; )
CH, NH
o N
225 o 5213 N-{(1R)-2,2-dimethyl-1-[1-
(3-methylbenzyl)-4-phenyl-
1H-imidazol-2-yl]propyl}-
N-(pyrrolidin-3-
cts yimethyl)benzamide
7 N CHj
Q/(N’)ﬁ)(
CHs NH
226 451.3 IN-[(2S)-3-amino-2-
hydroxypropyl]-N-[(1R)-1-
HiC  CH, (1-benzyl-4-phenyl-1H-
; N>‘2<CH3 imidazol-2-yl)-2,2-
’ OH dimethylpropyl]-2-
@INO N~ AN, hydroxyacetamide
HO
027 511.2 IN-[(1R)-1-(1-benzyl-4-
©\ H Oty OH phenyl-1H-imidazol-2-y])-
, N>_ZL_°/“_/ - b,2-dimethylpropyl)-N-[3-
di o (methoxyamino)propyl]benz
:}3 amide
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0 -yl)acetamde NN CN N 217 W 2006/ 002236

PCT/ US2005/ 022062 No. Conpound + Name 309 529.3
WO po&my2236 ( 1- benzyl -4- CH henyl -1 H i m dazol - PEYUF20054822062

, 2-dimethyl propyl]-N NcH3 { [(3R 4R -4 N

ydroxypyrrolidin-3- N 'CH 1] nethyl }-2-(1Htetrazol- O

1-yl)acetam de rl-N N3N, N 310 529.3

T-[(1R) - 1- (1- benzyl - 4- O—B henyl - | H i mdazol -2-yl)-

CH , 2-dinmethylpropyl]-N" XCH3 { [(3R 4R)-4-

ydr pyTT IN-3- N H et Ht1etrazol O

- y| %%CL at eb'hl% a\r’-ljf\l —CNIN—S311 M}\; N;f‘;é -3-am

-1 ( 1-bohzyl -4- O3 OHF By ﬁ'% |
N dH3 2d|neth|pr”‘ ]N-‘\&H{[(lg’rr% %ﬁd
(hydroxyrret hyl ) pyrr i n- /O( NH 8 (2H
H ettazol -[2-yl am'°"d N o [imidaz 12’?‘}?2-)2
3 dimethylpropyl]-2-(1H-
o tetrazol-1-yl)acetamide
T

929 A 505.2 IN-[(25)-3-amino-2-
R e fluoropropyl]-N-[(1R)-1-(1-
P_2< 3 NH; benzyl-4-phenyl-1H-

» s imidazol-2-y1)-2,2-
©/[ S Y dimethylpropyl]-2-(2H-
o tetrazol-2-yl)acetamide
NN
N
230 N 500.3 IN-{(1R)-1-[1-(3-

cyanobenzyl)-4-phenyl-1H-
imidazol-2-yl]-2,2-
dimethylpropyl}-2-

N” CHy CH, , methoxy-N-[(3S)-
@’4\’ CHs pyrrolidin-3-
Pllmethyl]acetamide

231 500.3 N-{(1R)-1-[1-(3-
cyanobenzyl)-4-phenyl-1H-
imidazol-2-y1}-2,2-
dimethylpropyl}-2-
methoxy-N-[(3R)-

@,(/\,N o Lt pyrrolidin-3-
N CHs ylmethyllacetamide
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[".N.N 312 543.3 T-[(1R)-1-(1- benzyl -4- henyl -

H i m dazol -2-yl)- CH3 CH3 N cH3 , 2-di net hyl propyl ] -
WO-2046002226, 3S) -2 N N (hydr oxymet hyl ) pyrrol i di nPCTDES208§4022062
3-yl]methyl}-2-(1H H etrazol- | -yl)acetam de rN CH

N. N-N 218 WO 2006/ 002236 PCT/ US2005/ 022062 o.
Conpound + Nane 313 505.3 -[(1R)-1-(1-benzyl-4- cH3
CH3 hezyl-1 Himdazol-2-yl)- N cH3

2-dinmethyl propyl]-N1 H{[(25,3S5)-2 NN

hyN6OXY TECBiipbMa’ Ol | di n- OFENH [Rame] et hyl J-2 H Q

Thoxyacet am de v CH3 3T 7 N
1_F%)e 1- (j1- benzyl - # cH3 cHj dr??nyNaG ammoprol;yl)olgenzyn_
i dazol|- 2-y1 ) .~ cH3 , 2- di| met hy Ry %_Ilﬁaﬁ] e
25, 35)-|2- a Nb¢N (hydr oxynet hyi {9 I adagqlgeytl-
| ] met hyl } benzanide |1, OH

1y~

<~N"7 0

o o dlmethylpropyl}benzamide

233 4 N 474.3 [N-(3-aminopropyl)-N-

7 {(1R)-1-[1-(3-cyanobenzyl)-
4-phenyl-1H-imidazol-2-yl]-
2,2-dimethylpropyl}-2-

methoxyacetamide
CHy CH,
Q/(; 2
CHj
N
o /\U/
‘I3H3 (0]
NH,
234 OH 477.3 R-hydroxy-N-{(1R)-1-[1-(3-

hydroxybenzyl)-4-phenyl-
1H-imidazol-2-y1]-2,2-
dimethylpropyl}-N-

FN e (pyrrolidin-3-
N)\BLCHs ylmethyl)acetamide
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315 519.3 -[(2R)-3-amino-2 CH, CH3

uor opr opyl ] -

N[(1R)-1-(1- F, NH2 enzyl

-4-phenyl -1 H N

WwW@kho6/0m28@zol - 2-yl )-2,2- N N inmethyl propyl ] - 2-PEI/US05/022062
ethyl -2Htetrazol -2- 1l)acetamide NN 11i N CH3 T 316
519.2 -[(2R)-3-am no-2 CH3 CH
uoropropyl]-N[(1R)-1-(1- F, NHz enzyl -4-phenyl-1 HN
CH imdazol-2-yl)-2,2- N N inethylpropyl]-2-(5- 0
ethyl-1 Htetrazol- | - 1)acetamde CH N N N 219 WD
20@@%00223 N H§2005/02206zwﬂ}b[Ngﬁ@pound 1H+ Nane
317p ?g -L(lR)-l-(l}penzyl-4kg3 mhyll[l-
henyl - | Hijm dazol [)- CH3 éré YL
Ne [CH3 { [|{(3R)-3- oxypyrrdI|d|H :
3-yl ] methyll }-2- (1H{~ O N SOl etra I&;%fé%ﬁ“’ﬁ?’c}e
N N's N Sletiod

/ ,N s CHs pyrrolidin-3-
N)\‘><CH3 ylmethyl]acetamide
0) N"\t,>
wol G
236 CHa 489.3 IN-{(1R)-2,2-dimethyl-1-[1-
(3-methylbenzyl)-4-phenyl-
1H-imidazol-2-yl]propyl}-
2-methoxy-N-[(3R)-
@,{/‘j‘ ot Oty pyrrolidin-3-
N CHs ylmethyl]acetamide
Og N7
HsC.
° N
237 o 463.3 F\I-(3-aminopropyl)—N—
q {(1R)-2,2-dimethyl-1-[1-(3-
®J~NH,C o, Fne.thylbenzyl)-4-phenyl-lH-
N’)\XCH: imidazol-2-yl]propyl}-2-
ojN\/\/NW methoxyacetamide
H"C'O
238 529.3 IN-[(3S)-3-amino-4-
hydroxybutyl]-N-[(1R)-1-
[ :{xrg:‘ﬁ* (1-benzyl-4-phenyl-1H-
o Y imidazol-2-y1)-2,2-
g:f' Ho” dimethylpropyl}-1,5-
He Ton, dimethyl-1H-pyrazole-3-
carboxamide
239 503.2 N-(3-amino-2-
o o hydroxypropyl)-N-[(1R)-1-
HO, NH, (1-benzyl-4-phenyl-1H-
» ot imidazol-2-y1)-2,2-
©/[ N > dimethylpropyl]-2-(1H-
O=§ tetrazol-1-yl)acetamide
N
O
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318 529.2 -[(1R) -1-(1-benzyl
-2-yl) CH3 CH3
WO ¢@d68)2236 hydr oxypyrrolidin- \ i
3-yl]nmethyl}-2-(1H ON OH tetrazol -
N N=N 319 \ 45.2 (595)-3-[(1R) -1-(1-benzyl
-2-yl) N HA kCH3 , 2-di net hY1PropYl] - 1- oxa-

H-i m dazol

H-i m dazol

No, 3, 7-di azaspiro[4.4]nonan-2- 0 *0 one N

45.2 (5R)-3-[(1R)-1- (1-benzyl - 4'

-4- \ henyl -1
, 2-di met hyl propyl]-N N} CH3 {
N ' NH PCT/US2005/022062

1 -yl)acetamd N~
-4- henyl -

N
H320\ H
henyl -

H i Nodazol Compomd\~ -{ )C d[NgﬁIehYlprOlej —T-0X3
N 3p4p dl az@s o[ 44 nonan- 4-5 -'ﬂun5'2°“ 973
-[ (RS, 3R) - 3- awkno- ;;cscmu gaf X‘i ﬂﬁ\ﬁ
2| [ (1R) -fi- (1- #4- phe SxyprapyD-K-(IR)-1
( N 4-phenyl
1H-§ mi daza| - 2- L) .WV!%-?-C@’TW
et hoxyacetlam gby —>?O/ e -yD-2,2-
PCT} US20055¢2062 dimethylpropyl]-2-(2H-
o tetrazol-2-yl)acetamide
N-N
LN
241 Q 525.3 N-[(1R)-1-(1-benzyl-4-
he phenyl-1H-imidazol-2-y])-
@I ucn, 2,2-dimethylpropyl]-1,5-
dimethyl-N-[(3S)-
e cf pyrrolidin-3-ylmethyl]-1H-
&ny pyrazole-3-carboxamide
242 o 495.3 IN-(3-aminopropyl)-N-
Q {(1R)-2,2-dimethyl-1-[1-(3-
@,{‘jﬁ} methylbenzyl)-4-phenyl-1H-
A imidazol-2-
5 yl]propyl}benzamide
243 Q 493.3 IN-(azetidin-3-ylmethyl)-N-
[(1R)-1-(1-benzyl-4-phenyl-
@/@\“}g 1H-imidazol-2-yl)-2,2-
X :%53___& ) dimethylpropyl]benzamide
244 447.3 IN-(azetidin-3-ylmethyl)-N-
Q [(1R)-1-(1-benzyl-4-phenyl-
J /)\“}%H 1H-imidazol-2-y1)-2,2-
O/(; N dimethylpropyl]-2-
0=$ ’hm hydroxyacetamide
HO
245 Q 511.3 N-(azetidin-3-ylmethyl)-N-
W o [(1R)-1-(1-benzyl-4-phenyl-
O/(u 1H-imidazol-2-yl)-2,2-
’§1 dimethylpropyl]-1,5-
‘. dimethyl-1H-pyrazole-3-
y carboxamide
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0. Conpound H+ ane 322 81.2 -[(3S)-3-an no-4-

uorobutyl]-N-[(1R)-1-(1- H3C CH3 enzyl - 4- phenyl -1H N
W@RB6MH23N~-=F ' m dazol -2-yl)-2,2 N~ di net hyl ppCpys3002022062

OCH3 o et hoxyacetam de 323 - 81.2 -[(3R)-3-anino-4 /

uorobutyl ]-N-[(1R)-1-(I- N H3C CH3i NH

enzyl - 4- phenyl -1H 3 z m dazol -2-yl)-2,2- " "~F

di met hyl propyl]-2- ti i ~0o H3 ethoxyacetam de 324 1 r

91.2 -[(1R)-1-(1-benzyl -4- henyl-1 Himdazol-2-yl)-

2- (Ngret hyl!(l:mepmiﬂdN N CH3 CHa1HH( Biande) - 4 N

ydr @agpyrrori CH3 T et Yo B m 3-amino-4-
et hoxyacet am cL\l OH CH3 325 o ?,b Y&N- (IR)-1-

-[ (1R) - 1- (1- benzyl - Cﬁenyl Him

,2-ogl net hy propy! '] H3 -’ 1 1)%3QIH-
d I}- orc
ydr oxypyrrol i thyl} imethylpropyl]-2-

et hquyacet

\\“‘

E methoxyacetamide
o]
\cH,
247 504.3 IN-[(2S)-3-amino-2-
R on, fluoropropyl]-N-[(1R)-1-(1-
R NH, benzyl-4-phenyl-1H-
» imidazol-2-yl)-2,2-
©/ A 9 dimethylpropyl]-2-(1H-
o S 1,2,3-triazol-1-yl)acetamide
@N
248 504.3 IN-[(2S)-3-amino-2-
% o fluoropropyl]-N-[(1R)-1-(1-
R NH, benzyl-4-phenyl-1H-
W imidazol-2-yI)-2,2-
©/( A ¥ dimethylpropyl}-2-(2H-
o 1,2,3-triazol-2-yl)acetamide
N-N
AN
249 517.3 N-[(3S)-3-amino-4-
HG, CHy hydroxybutyl]-N-[(1R)-1-
t N»——eL j’—l,NHZ (1-benzyl-4-phenyl-1H-
N N 7 s .
°=S HO imidazol-2-yl)-2,2-
N dimethylpropyl]-2-(1H-
Nog tetrazol-1-yl)acetamide
250 @\' 517.3 N-[(3S)-3-amino-4-
HiC, CHs hydroxybutyl]-N-[(1R)-1-
[ N/>—2L _CH"/—{NH’ (1-benzyl-4-phenyl-1H-
N N % N
°=S HO imidazol-2-yl)-2,2-
NN dimethylpropyl]-2-(2H-
N tetrazol-2-yl)acetamide
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OHCH3 0326 93.2 -[(1R) -1-(1-benzyl-4- cH3 henyl -1
H i m dazol -2-yl)- CH, ,2-dinethylpropyl] N
W@ P82 - 4- N CH3 uoropyrrolidin-3- 1 NI % PCFUS2005/022062

1] met hyl } - 2- et hoxyacetamde O j H3 O0- 221 WO

2006/ 002236 PCT/ US2005/ 022062 No. Conpound H+ Nane
327 C) 173.2 -[(1R)-1-(1-benzyl-4- henyl-1

H i m dazol -2-yl)- CH3 H, ,2-dinethylpropyl]-N(2,5- N
N ihydro-IHpyrrol-3 1 CH3 |Inethyl)-2- N

et HNsyacet/@oingeundl O cr/ H3 TMBl+e [Samle. Conpound H+
anepsy28 r 16 1- ((R) - 3- Am nd518:F NG(38)-3Cdnsino-4-
rogyl) - N-[[(R~Iad &; benzyl - cHB  hydroxybutyl]-N-[(1R)-1-
- pyrazin-3-yl 4 jﬁﬁ}ﬁ‘azol N F (1-benzyl-4-phenyl-1H-
yh-2,2- d}@gh&’%‘ repyl]- imidazol-2-y1)-2,2-
O dimethylpropyl]-2-(1H-
v 1,2,3-triazol-1-yl)acetamide
252 421.3 N-[(1R)-1-(1-benzyl-4-
QHSC o phenyl-1H-imidazol-2-yl)-
, “,>_840f*= 2,2-dimethylpropyl]-N-[(3-
©/[N ﬂ\}% ﬂuoropyrrolid.in-B-
: yl)methylJamine
253 491.3 [N-[(1R)-1-(1-benzyl-4-
M o, phenyl-lH—imidazol-Z-yl)-
, N/Q‘CH; 2,2-dimethylpropyl]-N-
©/[ N Ao {[(3S)-3-hydroxypyrrolidin-
P 3-yllmethyl}-2-
ow, M methoxyacetamide
254 491.3 N-[(1R)-1-(1-benzyl-4-
QHQC - phenyl-1H-imidazol-2-yl)-
o 2,2-dimethylpropyl]-N-
©/E N A oH {[(3R)-3-hydroxypyrrolidin-
P! 3-yl]methyl}-2-
on, B methoxyacetamide
255 491.3 IN-[(1R)-1-(1-benzyl-4-
Qa,c o phenyl-1H-imidazol-2-yl)-
D 2,2-dimethylpropyl]-N-[(3-
©/C N N o hydroxypyrrolidin-3-
P V1)methyl]-2-
on, methoxyacetamide
256 Q 508.3 [N-(azetidin-3-ylmethyl)-N-
[(1R)-1-(1-benzyl-4-phenyl-
O 1H-imidazol-2-y1)-2,2-
0 ”’\jNH dimethylpropyl]-6-
(3 methylnicotinamide
CH,
257 529.3 IN-{(1R)-1-(1-benzyl-4-
QHJC o, phenyl-1H-imidazol-2-yl)-
[ 2,2-dimethylpropyl]-N-
@I o {[(38)-3-fluoropyrrolidin-3-
%{j N yl]methyl}-1,5-dimethyl-
e Ot 1H-pyrazole-3-carboxamide
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N N H, NHy -nethoxy-acetanide CN O O CH3 329 511.3
T-((R)-3-Am no- 2-fluoro- ropyl)-N{(R)-1-[1-benzyl- CW
W@ 200680228¢ hoxy- phenyl )-1 H "N NH2 ' m dazol - 2- pCT/AU2085/022062

CHG / N y- dimethYl-propYl}-2-ethox acet am de CHI
O) 1 CH 330 097.3 -((R-3-Am no-2-fluoro- cH, CH,
ropyl)-N {(R)-1-[1-benzyl- N -(3-nethoxy-phenyl)-1 H
rN CH,; NHZ i mdazol-2-yl]-2,2 inmethyl-propyl}-2-
et hoxy-acetamde OH O CH 222 WO 2006/ 002236

PCTRESZ005¢CHmpeied O-  ConpouIvIT:- e
258 529.3 IN-[(1R)-1-(1-benzyl-4-
Q MG o, phenyl-1H-imidazol-2-yl)-
[ wc”; 2,2-dimethylpropyl]-N-
©/[No ”'\ij {[(3R)-3-fluoropyrrolidin-3-
}: N yllmethyl}-1,5-dimethyl-
i) 1H-pyrazole-3-carboxamide
D59 529.3 IN-[(1R)-1-(1-benzyl-4-
Q HE, CH, phenyl-1H-imidazol-2-yl)-
[ % 2,2-dimethylpropyl]-N-[(3-
©’C " fluoropyrrolidin-3-
Y N yl)methyl]-1,5-dimethyl-1H-
He pyrazole-3-carboxamide
260 525.3 N-[(1R)-1-(1-benzyl-4-
QH ¢ on phenyl-1H-imidazol-2-yl)-
o, ,2-dimethylpropyl]-N-
©/’: N N% {[(3S)-3-fluoropyrrolidin-3-
b N yllmethyl}benzamide
261 5253 [N-[(IR)-1-(1-benzyl-4-
QH ¢ o phenyl-1H-imidazol-2-yl)-
ok, 2,2-dimethylpropyl]-N-
©/[ N N% {[(3R)-3-fluoropyrrolidin-3-
‘b A yljmethyl} benzamide
262 Q 525.3 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
, Nﬁ?fgﬁ, 2,2-dimethylpropyl]-N-[(3-
©/[ N N/% fluoropyrrolidin-3-
b N yl)methyl]benzamide
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331 95.3 (S)-Tetrahydro-furan-2-
((R-3- CH CH3 ino-2-fluoro-propyl)-
" F NH2 J~/

W@ emp12266 - benzyl - 4- pyrazi n-

-y1l-1|

NH 2

H i m dazol -2-yl) -2, 2-
0 332 83.3 T-((R) -3-Am no-2-fl uoro-
N[(R)-1-(1-benzyl -
N Nc"'

CI—L

arboxylic acid

O N net hyl - propyl ] -am de

-pyrazin-2-yl-1Himdazol
Z -ethoxy-acetamde CN O CH3 333 81.3

CH3 ropyl)
N F

CH3 ropyl)-N[(R) -1-(1-benzyl -

) - 3- Ami no-2-fl uor o-

Nopheny |Compéund dazol - 2- y| MP+FName

A6sret hy| - pr opyT] - 2- oRN N4 &f B OV GerEmami-der 30—

CHs, ydro-{fu 2%?.1 ?1? }).21 3
boxylic i no-%’zzﬂggro- 5%%; 1N =
[(R)-1-(1- NH2 yg; M
1H | m dazo | - prdp TI]?-I ]d%-yl]-Z,Z-.
imethylpropyl}acetamide
NH,

264 OH 523.3 [N-{(1R)-1-[1-(3-
hydroxybenzyl)-4-phenyl-
1H-imidazol-2-yl1]-2,2-
dimethylpropyl}-N-

o o, (pyrrolidin-3-
: /{\N ylmethyl)benzamide
N CHs
%N
o
HN

265 o 513.3 IN-(3-aminopropyl)-N-
{(1R)-2,2-dimethyl-1-[1-(3-
methylbenzyl)-4-phenyl-1H-
imidazol-2-yl]propyl}-1,5-
dimethyl-1H-pyrazole-3-
carboxamide
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Co

utyl)-N[(R) -
WO pyooioatizee 3 of N-
-2-nmet hoxy 9 acetamn de

ro

pyl ]

335 82.

2 -((9)-1
2, 2-di met hyl -

| met hyl

3- Ami no-4-f | uor o-
N a CH NH2 1-(4-phenyl -
-1H i nmi dazol

CH,

H C CH,

-2- y| ) -
223 WD 2006/ 002236

PCT/ US2005/ 022062 No. Conpound + Nanme 336 82. 2

OBCT/BS2005/022062

(R)-3-Am no-4-fluoro- "~ | H3C CH3
utyl)-N-[(R) -2, 2-di methyl - N CH3 NHZ
1- (4-phenyl -1 -pyridin-3- 1. % No~N F
| meNGy! - | HEomipdaad! - 2-yl ) - r 4 ]Namet hoxy- O CH3
aceiggm de | 337 511.12*4-((9)- B34 zwrgmhxameth yl-1-[1-
utyl)-N- q (R) - 1¢f1- benzyl NjCH - § étH&’lenz@rﬁ)ecﬂléhéﬂyl-
H IN cH 3 ON~-NEE i midazol-2-
di frethy - H ot hos AR AT el
92.13 - ((R) CH 3. i
pr dpyl ) - N - (afk aggf?ahyéjqéﬁwmw N
N '|m dazol carboxamicae

267 497.3 [N-(3-aminopropyl)-N-
{(1R)-1-[1-(3-
hydroxybenzyl)-4-phenyl-

CHy CHy l H'imidaZOI'Z'yl] "'2,2"
O/(/;,N dimethylpropyl}benzamide
CHy
@\U/N\/\/NHz
[¢]

268 Oy, 511.3 |N-(3-aminopropyl)-N-
{(1R)-1-[1-(3-
methoxybenzyl)-4-phenyl-

o o 1H-imidazol-2-yl]-2,2-
/Ng\ﬁ< dimethylpropyl} benzamide
CHy
©\”/N\/\/NH2
[¢]

269 O~y $79.3 IN-(3-aminopropyl)-2-
methoxy-N-{(1R)-1-[1-(3-
methoxybenzyl)-4-phenyl-
1H-imidazol-2-yl1]-2,2-

oy CH, dimethylpropyl}acetamide
W 2
N CH,
N
o /\”/
(‘3"‘3 (¢]
NH,
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di met hyl - propyl }-2- 00 F NHS et hoxy-acetam de 339 97.3
-((R)-3-Am no-2-fluoro- . CH, GH CH
W(DQ(WAOM-ZBG{(R) 1-[1- benzyl - N - (4-met hoxy- phenpti/U$1405/022062
------ ~ i m dazol - 2- yI] 2,2 CH
d| rret hyl -propyl}-2- 0 0 O F NHy et hoxy-acetam de CH,.
340 F 85.3 -((R)-3-Am no-2-fluoro- CH
ropyl)-N{(R)-1-[1-(2- CH CH3
fluoro-benzyl)-4-phenyl- 1 Hi " 'mdazol-2-yl]-2,2-
N dyget hyllcompouhd - 2- ethoxyMeet aNade \ O F NHZ CH,
ZZZWZUE)W 002236 PCT/ %2004 6@%4‘}@%3-%0&969?}1@0 ¥

Nafe 341 K 85.3 4-((R)Z-Ani no- 2- 1 1 07 I
rogyl )-N-{(R-1-[1- CH3 uor o- b Héj ;[_1(30 %ZB}H
CH!| m dazdl - 2-yI ] N CH, |di methiyi:
et Hoxy- acet am de N O OF NH2 O?L 2
J- ((R) - 3- Ani no-2-f 1 Yor o- hy mxyacetam‘de
CH, CH,
o
N CH,
N
Y
0
NH,
271 O~cn, 529.3 IN-(3-aminopropyl)-N-

{(1R)-1-[1-(3-
methoxybenzyl)-4-phenyl-
1H-imidazol-2-yl]-2,2-
dimethylpropyl}-1,5-
dimethyl-1H-pyrazole-3-

carboxamide
72 525.3 [N-[(38)-3-amino-4-
Q methoxybutyl]-N-[(1R)-1-
, N,H/@'??H, (1-benzyl-4-phenyl-1H-
@IN h SN, imidazol-2-y1)-2,2-
oé 2; dimethylpropyl]benzamide
273 Z 524.3 IN~(3-aminopropyl)-N-
{(1R)-1-[1-(3-cyanobenzyl)-
@,(/;,NH& o, 4-phenyl-1H-imidazol-2-yl]-
o A i 2,2-dimethylpropyl}-1,5-
g,, dimethyl-1H-pyrazole-3-
Mo CH, carboxamide
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ropyl)-N-{ (R)-1-[1-(3-
CH

we@tdveny223c et am de
-((R)-3- Am no- 2-f | uor o-
cyano- benzyl ) - 4-phenyl -1 H/

chl or o- benzyl ) - 4- phenyl - CHI

CHL 1 Himdazol-2-yl]-2,2- N dinethyl-propyl}-2-

I~ NO O F NH2 CH
ropyl)-N{(R)-1-[1-(3-
"m dazol -2-yl]-2,2- CH

CH, dinethyl-propyl}-2- NH ethoxy-acetamde N N

T-~)-\ NOF N CH 344 75.3
I -((R-3-Amino-2-fluoro- CH ropyl)-N { (R-2,2 CH3
di so.hy| - |Compdupdenyl - | - (OMH+NNdmeé r ahydr o- pyr an- 4
N NAamet hyl) - THA ni dazol - 2- [550B- IN-gOMR)} -Br-(Bet hoxy
cettam de (0 F CHI 225 cyanobenzyl)-4-phenyl-1H-
ch on, imidazol-2-yl]-2,2-
g dimethylpropyl}-1,5-
gﬁ? dimethyl-N-(pyrrolidin-3-
n on, ylmethyl)-1H-pyrazole-3-
carboxamide
275 2 486.3 IN-{(1R)-1-[1-(3-
cyanobenzyl)-4-phenyl-1H-
Noc imidazol-2-yl]-2,2-
¢ T _CH
Q’(J/)ﬁ)(maa dimethylpropyl}-2-hydroxy-
OTN’\(B N-[(3S)-pyrrolidin-3-
Ho y ylmethyl]acetamide
D76 504.3 IN-[(2R)-3-amino-2-
O} B o fluoropropyl]-N-[(1R)-1-(1-
E, NH; benzyl-4-phenyl-1H-
» oHs imidazol-2-yl)-2,2-
©/[ N 3 dimethylpropyl]-2-(1H-
ozg 1,2,3-triazol-1-yl)acetamide
L/:?N
R77 504.3 IN-[(2R)-3-amino-2-
o fluoropropyl]-N-[(1R)-1-(1-
g NH, benzyl-4-phenyl-1H-
N _/—/ imidazol-2-y1)-2,2-
©/[ N 3 dimethylpropyl}-2-(2H-
o=§ 1,2,3-triazol-2-yl)acetamide
N-N
LN
278 523.3 [N-[(1R)-1-(1-benzyl-4-

phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-
{[(3S)-3-hydroxypyrrolidin-
3-yl]methyl}benzamide
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WD 2006/ 002236 PCT/ US2005/ 022062 No. Conpound 1H+

Nanme 345 , 511.3 (S)-Tetrahydro-furan-2- carboxylic
w@eiod/002R) - 3- N ~ "' am no-2-fluoro-propyl)- F PCMUSH05/022062

NHz {(R)-1-[1-benzyl-4-(3- uoro-phenyl)-1Hi m dazol -

0-yl]-2,2-dinethyl-propyl} ide 346 523.3

(S)-Tetrahydro-furan-2- CH CH3 carboxylic acid ((R)-3

, |1 o am no-2-fl uoro-propyl) -
N ~ et hoxy-phenyl)-1H o

{(Rll[l

benzyl - 4- ( 2-

NHZ

g ol -

2ydhpdurd di net hyl -

Y

M

Nameni de 0 347

279 (S)
R)-3- N
R-1-]1
dazol - %
-Tetra
no- 2-f |

- phen

5 (3-

- 2-
1) -

OFUur
uor o-
/1) -1

Te hydro-furan-2
am@% 2-fluoro-pro

i fluo
2 di meth |

carb
F N

528.3F
Dyl ) -
omat

Elxyl | d

N-F1RyAL@cbenkylcs-aci d
enyl -1H- ﬁhidh%’ol-z-yl)

etf‘

280

SJ

523.3

N-[(lR)—l-(l-benzyl-4-
phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-[(3-
hydroxypyrrolidin-3-
yl)methyl]benzamide

281

CHs

/’f

CH,

“ﬂj

489.3

N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-2-
ethoxy-N-[(3S)-pyrrolidin-
3-ylmethyllacetamide

282

463.3

N-(3-aminopropyl)-N-[(1R)-
1-(1-benzyl-4-phenyl-1H-
imidazol-2-yl)-2,2-
dimethylpropyl]-2-
ethoxyacetamide

e

527.3

N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-
{[(3S)-3-hydroxypyrrolidin-
3-ylJmethyl}-1,5-dimethyl-
1H-pyrazole-3-carboxamide
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"m dazol -2-yl]-2,2 dinethyl-propyl}-amde 349 0 i

85.3 - ((R)-3-Am no-2-fluoro CH,

W@ R)o6061236 benzyl -
i m dazol -2-yl]-2,2- N dinethyl -propyl }-2-

Oet hoxy- acet am de

ropyl)-N-{
-(3 -fluoro-phenyl)-1 HF | PCNUR20b#AR22062

0 CH 226 WO 2006/ 002236

PCT/ US2005/ 022062 No. Compound H+ Nane 350 97.3
-((R)-3- Am no- 2-f | uor o-

ropyl)-N{(R)-1-[ 1- benzyl -

cHCO CHa - (2-net hoxy-phenyl)-1 H" F NHz
ni d¥aol - 2-|¢binpaudd cHa : 6 PMH+ [Nameet hyl - propyl }-2
O erdwoxy-gdcefram de  H 351 S5HR73 N-[(1R)-1-(1-benzyl-4-
4- (J(R) - 3- Ami ek 2-f 1 uoro- F FicHa ey} riNimidabd2-b)l
1- Henzyl - - (34 r %%HUOI‘ onmet hyll N HQ,Z-dimeth Ipropyl]-N-
hgﬁé! ) - 1;" @/Q%Z I - -2yl ]- hF ¢H s i; RJ- -hydroxypyrrolidin-
, 2-|di met hyI™2 pro%? - et hoxy- acet Al mgthyl}-l,S-dimethyl-
Hd S 1H-pyrazole-3-carboxamide
285 527.3 N-[(1R)-1-(1-benzyl-4-
Q,@ on, phenyl-1H-imidazol-2-yl)-
@/Q_Q‘H D,2-dimethylpropyl]-N-[(3-
0 “'\b hydroxypyrrolidin-3-
%: N yl)methyl]-1,5-dimethyl-1H-
e O pyrazole-3-carboxamide
286 507.3 IN-[(2S)-3-amino-2-
° o fluoropropyl]-N-[(1S)-1-(1-
F NH; benzyl-4-phenyl-1H-
» ot imidazol-2-yl)-2-hydroxy-2-
©/( N Y methylpropyl]-2-(1H-
O=§ tetrazol-1-yl)acetamide
N
N”;-.N
287 507.3 IN-[(25)-3-amino-2-
e on fluoropropyl]-N-[(1S)-1-(1-
GS F N, benzyl-4-phenyl-1H-
» s imidazol-2-y1)-2-hydroxy-2-
©/[ N 3 methylpropylj-2-(2H-
o tetrazol-2-yl)acetamide
T
288 523.2 IN-[(2S)-3-amino-2-
: ©> NP fluoropropyl]-N-{(1R)-1-[1-
N>_2<¢.:, N2 benzyl-4-(3-fluoropheny!l)-
F\@/EN' _>—/ 1H-imidazol-2-y1]-2,2-
i dimethylpropyl}-2-(1H-
°=§ tetrazol-1-yl)acetamide
NF';JN
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CHa 352 545.2 -((R)-3-Am no-2-fl uoro-
(R -1-[ 1- benzyl -

Oet hoxy- acet am de

-((R) - 3- Am no- 2-f | uor o-
-p-tolyl-1 Himdazol-2-yl)
, 2-di met hyl - propyl]-2- CHa ~ ethoxy-acetamn de

CHa 353 Q 81.3

CH, ropyl)-N {

L "a -(3-brono-phenyl)-1 H BrN cxNHz
WO pdodaanBe 2-yl ] -2, 2- N di et hyl - propyl } - 2-

Cx3 ropyl ) -N-[(R) - 1- ( 1- benzyl -

I N cHF2 NH2

354 N 82.2 -((S)-3-Am no-4-fl uoro-

CHa
H3C CH3

ut YiNb: N-T ((EBbmpodnd! met hyl - NVEEHIN N
1-( neny-T- gyyr T di n- 4 Tet g3 NI azahmé=-21 ) - N
0=( ropyl ] - 2-met hexy,,0 acetA am deg,, ofA-NMY 1R)-1-[1-
2006/ 002236 PCT/ 1:02206: CO. | _@ op g
355 N ' 82.2 T- (i -‘@]’_n.d-é%fluc 2 o5 AL
utyl) - N[ (Re22¥di et hyl - N|oHa Ngrimidazol=2-y1]-2,2-
1- (l4- phenyll - &Jpyrjdif-4 N N Ijmet hyfimethylpropyl}-2-(2H-
Hi|mi dazoll|- 2-yl ) - ﬁ; F ropyl|] - 2- fetasky?-daseBmids de
CH3
NN
LN
290 492.3 IN-[(2S)-3-amino-2-
Q HS on (hydroxymethyl)propyl]-N-
] N,}_XCPS*a [(1R)-1-(1-benzyl-4-phenyl-
No M 1H-imidazol-2-y1)-2,2-
H.C. 1 § N dimethylpropyl]-N'-
O ow methylethanediamide
791 4923 IN-[(2R)-3-amino-2-
o oy PH (hydroxymethyl)propyl}-N-
A NH [(1R)-1-(1-benzyl-4-phenyl-
oA _/_/ 1H-imidazol-2-y)-2.2- |
©/[ N . dimethylpropyl]-N'-
o methylethanediamide
io
cHy—NH
D92 479.3 IN-[(3R)-3-amino-4-
OBHSC h hydroxybujyl]I;N-[fllg-l-
(s N—/S_SZ gl-})enzyl- -phenyl-1H-
o o imidazol-2-yl)-2,2-
=S dimethylpropyl]-2-
o] '
CH, methoxyacetamide
293 517.2 IN-[(3R)-3-amino-4-
O\H,c CH, hydroxybutyl]-N-[(1R)-1-
™ j““_SNH‘ (1-benzyl-4-phenyl-1H-
@”E "o{ Ho imidazol-2-yl)-2,2-
- dimethylpropyl]-2-(1H-
Nog! tetrazol-1-yl)acetamide
294 517.2 [N-[(3R)-3-amino-4-
Qn,c CH, hydroxybutyl]-N-[(1R)-1-
® _C/H’_QH’ (1-benzyl-4-phenyl-1H-
©/E Noa; Ho imidazol-2-y1)-2,2-
NN dimethylpropyl]-2-(2H-
L tetrazol-2-yacetamide
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356 H3C 0-N 86.1 4-((S)-3-Am no-4-fluoro- H3C CH3

utyl)-N{(R)-2,2-dinethyl- Ni CH3 N N
wda2008/00236ret hyl -1 soxazol - 3- No~N Fi PCT/US2005/022062

| met hyl) - 4- phenyl -1 H > m dazol - 2-yl]-propyl }-2- 0 cH3

et hoxy-acetam de 357 H3c \-N 86.1

4-((R) - 3- Am no-4-fl uoro- H3C CH3

utyl)-N-{(R) -2, 2-di met hyl NcH3 NHzZ

1-[1-(5-nethyl -i soxazol -3- N N -~

I oyl ) - Lohpoyd | H 0 R F iMEHaNdme- y| ] - propyl }
CH xtshoxy- acgzm’ de 3 358 88293.3 N-[(1R)-1-(1 -benzyl-4-

§ Ig ﬁl_/[A\SNR)n ?y Uor?h IHSCN o lphenyl-lH-lmldazol 2-yl)-
uty - met ny d thyl -N-
1- 4-phen)©1f in-2 N NJ|J imethylpropyl]-IV

| gt hyl - dgz() - y|) ok~ F , L@:ﬁ% rl,;%?)ﬁTolldln-fi-
acet am de 59 -((R) - 3- Av uordo

H3q cH3 lljyl} I\LC'I’°( D) 9 2-di fh\/l
1- @%hen)l yr| din-2 NN '4r9§t3h\N NlR) 1 (1 benzyl-4-

H i|m dazoll- 2-y ).c 0=~ F ropyl]-2- pbendxiH-imideeelsdviire
CH3 360 99 b%fﬁ %3- Ami no- 41 f | uofs2-digrghylpopyl]-N-
butyl ) - N-{ @’[ -benzyl - {[(3R)-3-fluoropyrrolidin-3-
yl]lmethyl}-2-
methoxyacetamide
297 491.3 IN-[(1R)-1-(1-benzyl-4-
oy phenyl-1H-imidazol-2-yl)-
cHa 2,2-dimethylpropyl]-N-

¥ {[(3R,4R)-4-

N 9
Ly s hydroxypyrrolidin-3-
N K yl]methyl}-2—
o%\ o methoxyacetamide
/
(o)

298 491.3 IN-[(1R)-1-(1-benzyl-4-
cHy phenyl-1H-imidazol-2-yl)-
CHy
H

2,2-dimethylpropyl]-N-

" q {[(38,4S)-4-
N o (—R hydroxypyrrolidin-3-
—s %, yljmethyl}-2- -
o§<\ o methoxyacetamide
(o)

299 523.3 IN-[(1R)-1-(1-benzyl-4-
O phenyl-1H-imidazol-2-y1)~
H 2,2-dimethylpropyl]}-N-
» o () {[(3R,4R)-4-
N ", hydroxypyrrolidin-3-
©/[ N o yl]methyl} benzamide

215



NH2 - (3-fluoro-phenyl)-1H N CH, 'm dazol-2-yl]-2,2- IN

N % di net hyl - propyl }-2- o F ethoxy-acetam de F CH3-o0
WQ286M222006/ 002236 PCT/ US2005/ 022062 No. ConpOI/ns2065/022062

Nane 361 / 99.2 -((R)-3-Am no-4-fluoro- c", C',

utyl) N {(R-1-[1-benzyl- NHZ -(3-fluoro- phenyl) 1H '

C', 'mdazol -2-yll-2, 2- " N dinethyl-propyl } -2- OF

et hoxy-acetamde F c",-0 362 77.2

4- ( 3-Ani no- 3- net hyl - utvl) N[(R-1-(1-benzyl N H3C
CH3 N@heny|Cdmpoundazol - 2- y| ) MHM [Sidte
, 2- @ooet hyl - pfOpyl ]-2- N NH2 BRROXN-HER)-AN( denzi3C CHy
O CH3 3638, 7. 26 S) Tetrapydro Béﬁy@_n}ﬁmgagm_)gy 1)-C
acid ((R-8- ci ¢ o 2f|g@ran{& oy NN
[ (R]-1- (1- benzyl O A Bk 43)&@% y
henyl-1Him dazg hydroxypyrrolidin-3-
ylJmethyl}benzamide
e}
301 535.3 IN-[(3S)-3-amino-4-
HiG, CHy hydroxybutyl]-N-{(1R)-1-
(3 [1-benzyl-4-(3-
o HO fluorophenyl)-1H-imidazol-
- 2-yl]-2,2-dimethylpropyl}-
Nog 2-(1H-tetrazol-1-
yl)acetamide
302 q 535.3 N-[(3S)-3-amino-4-
HG CH, hydroxybutyl]-N-{(1R)-1-
[ N,>—2NL _C/H’—!Nk" ' [1-benzyl-4-(3-
0 Ho fluorophenyl)-1H-imidazol-
Eooaey 2-yl}-2,2-dimethylpropyl}-
G 2-(2H-tetrazol-2-
ylacetamide
303 497.3 IN-[(3S)-3-amino-4-
H,C, CH, methoxybutyl]-N-[(1R)-1-
| N/>_2L _C/'*s_/ff“z (1-benzyl-4-phenyl-1H-
@J: No:SN d imidazol-2-yl)-2,2-
"CH, :
p d1methylpropy1]_-2-
CH, methoxyacetamide
304 497.3 IN-[(3S)-3-amino-4-
HC, CH, hydroxybutyl]-N-{(1R)-1-
I N,>_2L_C;'L/:m’°“ [1-benzyl-4-(3-
Q/[ NS fluorophenyl)-1H-imidazol-
ZS 2-yl}-2,2-dimethylpropyl } -
F oH, 2-methoxyacetamide
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0" 2,2-dinmethyl-propyl]-amde 0 364 h 501.2

-((R)-3-Am no-2-fluoro- "3 ropyl) N[(R-1-(1-benzyl -
W@ 2006092236 chl or o- 4-phenyl-lH N F t /e NHZ PCT/US2005/022062

i mdazol -2-yl)-2,2 " C' dinmethyl-propyl]-2- 0"

et hoxy-acetam de CH3 229 WO 2006/ 002236

PCT/ US2005/ 022062 No. Conpound 4H+ Nanme 365 500. 2

(S)-Tetrahydro-furan-2- -H3 carboxylic acid ((R)-3-

CH~ ino-2-fluoro-propyl) " F NH2 [(R)-1

- (1Nenzyl CompéwnP! - CH N> M+ Name |

-yl Blokt 1 m dazol -2- -2, Z- 1 5?? I\Pg?ﬁx'll(labéhz”ﬁ 4_

366[F F 525.2 T-(( - Ani no- o
ropyl)-N-{{R)-2,2- ¥/ dinethyl-1 pmaﬁ -yD-
rifluorone ' cH3
| methyl)-1 o 1 2{E€%$h%7tluszrqp
-yt ONN 3 367ykdmsthyb - %—(ZH-tetr azol-
-((B)-3-An 2-yDacetamide

306 531.2 [N-[(1R)-1-(1-benzyl-4-

phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-

@_(/\ N"CH; ¢, {[(3R)-3-fluoropyrrolidin-3-
N’J§>§CH3 yllmethyl}-2-(1H-tetrazol-

Os_N. =~ I-yDacetamide

=/
307 529.2 IN-[(1R)-1-(1-benzyl-4-
oy phenyl-1H-imidazol-2-y1)-
Cha 2,2-dimethylpropyl]-N-
2 9 R {[(3S,4S)-4-
©/[N/ (—R hydroxypyrrolidin-3-
N H yl]methyl}-2-(1H-tetrazol-
O§§ 1-yDacetamide
N/;-,.\IN
308 529.2 IN-[(1R)-1-(1-benzyl-4~
oty phenyl-1H-imidazol-2-yI)-
s 2,2-dimethylpropyl]-N-
5 o N {[(3S,4S)-4-
©/En’ LR hydroxypyrrolidin-3-
N— % yllmethyl}-2-(2H-tetrazol-
o§§ 2-yl)acetamide
N-N
LN
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0 ropyl)-N{(R-2,2- N inethyl-
-3-ylnethyl)-4 3 henyl
WORDOB/ON226 2 acet anmi de CH3 368 CH3 98.3

i soxazol

-1Hi m dazol

1-(5-nmethyl cH3C 3

-2-yl]- NF

(S)-Tetrahydro-furan-2- 9 carboxylic acid ((S)-3-

am no-2-fluoro-propyl) CH { (R -2,2-dinethyl-I
-3-/ NF
-2-Y1] - propYl}-

-(5- " cH,
il methyl)-

et hyl -i soxazol
4- phenyl -1 H m dazol

_[|

am de

NH2 0 230 WD 2006/ 002236 PCT/ US2005/ 022062 No.

Conjygund +Cb|ﬁﬁﬁﬁﬁ§9 F F 551.

-[N&ineahydr o- f ur an- 2-

?r(%?'q'z' 2l n

heny|-|-(§

''m daz

50y, - N[00 -PT-880y)-4- CH3

. henyl lH-1m1 iﬁr
| am 529.

1) - N

;cyp ohghn-S-
Pfl]methyl} -2-(1H-tetrazol-
1-yl)acetamide

310 529.3 IN-[(1R)-1-(1-benzyl-4-
oy phenyl-1H-imidazol-2-y)-
SHs 2,2-dimethylpropyl}-N-
N N {[(3R,4R)-4-
L o hydroxypyrrolidin-3-
©/E N o yljmethyl}-2-(2H-tetrazol-
o§§ 2-yl)acetamide
N-N
QN.,N
311 543.3 IN-[(1R)-1-(1-benzyl-4-
Q cH. CHs phenyl-1H-imidazol-2-yl)-
N o/ _CH; 2,2-dimethylpropyl]-N-
(o H ([(25.35)-2- .
N N (hydroxymethyl)pyrrolidin-
O=S WH 3-yl}methyl}-2-(2H-
NN OH tetrazol-2-yl)acetamide
N
312 543.3 IN-[(1R)-1-(1-benzyl-4-

phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-
{[(28,35)-2-
(hydroxymethyl)pyrrolidin-
3-yllmethyl}-2-(1H-
tetrazol-1-yl)acetamide
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N CH henyl)-1Hi m dazol -2-yl]- N>CH3

, 2-di met hyl

-propyl }-2- /

~N, , NHZ O et hoxy-acet am de

F

WOB@6ABE 371 F 515.1 4-((S)- 3- Am no- 4- hydr oXRET/US2005/022062

utyl)-N-{(R)-1-[1-(3-
henyl ) - 1Hi m dazol - 2-
, 2-di met hyl

yl]- N CH33

uor o- benzyl )-4-(3 -fluoro N CHH

-propyl }-2- N~~NHZ O et hoxy-acetam de F

H3C. HO 372 F 517.1 T-((S)-3- Anino-4-fl uoro-
utyl)-N-{(R)-1-[1- (2, 5- H3C CH3

di T T 0- DR PenyT_ %am
dazo =2, 27— NNy T T 32"
ethgg?/ aceta 0 6H3 373 H 1:} I?R};i (Pb‘éf‘%}l;
4- ((R) - 3- Api n--flquio - utyl Y Ell“'(rgaz% I\H&‘t
CH3| i uor o- benzy| )N 4- vyl F NCH imethylpropyl]-N-
1H-| mi dazo| - 2- yll] #2:8- N-/ |msti{1 Séﬁbﬁyl} 2-F
et hpxy- ace e N 0 AEE3L Vo 20061domyssthypyrrolidin-
PCT| US2005 062 © NH -yl]methyl}-2-
g O|!|-| methoxyacetamide
CH,
314 537.3 IN-[(1R)-1-(1-benzyl-4-
CH, CHs phenyl-1H-imidazol-2-yl)-
N CHa 2,2-dimethylpropyl]-N-
| 4 H {[(28,35)-2-
NN (hydroxymethyl)pyrrolidin-
HNH 3-yl]methyl }benzamide
OH
315 ‘ 519.3 IN-[(2R)-3-amino-2-
R om, fluoropropyl]-N-[(1R)-1-(1-
g NH, benzyl-4-phenyl-1H-
" _/_/ imidazol-2-y1)-2,2-
©/: 3 dimethylpropyl]-2-(5-
o methyl-2H-tetrazol-2-
yl)acetamide
N-N
CHy IN"N
316 519.2 [N-[(2R)-3-amino-2-
% o, fluoropropyl]-N-[(1R)-1-(1-
g NH; benzyl-4-phenyl-1H-
® _/_/ imidazol-2-y1)-2,2-
Q/: N 3 dimethylpropyl]-2-(5-
o methyl-1H-tetrazol-1-
yl)acetamide
N
N.N~.N
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No. Conpound H+ Nane 374 F 85.3

-((R)-3-Am no-2-fluoro- i ropyl)-N{(R-1-[1-(4- CH ",
waiereeseyl ) - 4- phenyl -1 H C F, NHZ m dazol - 2PgT/psSR02622062
N OH, inethyl-propyl}-2- N ethoxy-acetam de N

o 375 "~ 97.3 -((R)-3-Am no- 2-fl uoro-

ropyl) 2- met hoxy- N-{(R) 1-[1- (3-net hoxy-benzyl)-4-
henyl -1 Him dazol-2-yl]- CH "3 ,2-dinethyl-propyl}

F, NHz acetamide N cH3 INN O cH -0 376 H3c \ 581.3

(('N)o 3- AMOasipouniduor O- fOpv'MﬁHNﬁiﬂeZ 2- N7, 3cCH
BIRYT-TFT L= methyl—NF gﬁtj_ 1_ N
o~ m dazol | 2- y ropyl }-2- H3c-o ﬁﬁ?ﬁﬂg&%& 951)-
377| H3C 581. 3 =X R) - 3: Ami no-|2- f | thypmpyl]Ny
ropyl)-N-{{(R -2, s cH3 |di met L
1- (B- met hy| - ,%\/Ie yl Y Bgphenyl - ﬂéR)' -hydroxypyrrolidin-
N I 3-yllmethyl}-2-(1H-
OjN OH tetrazol-1-yl)acetamide
N7 N
neN
318 529.2 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
CHj CHa 2,2-dimethylpropyl]-N-
; NF?LC”S {[(3S)-3-hydroxypyrrolidin-
N \):NH 3-ylmethyl}-2-(1H-
ojN OH tetrazol-1-yl)acetamide
NTN
N=N
319 445.2 |(58)-3-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-yl)-
’ N;E?chﬁa 2,2-dimethylpropyl]-1-oxa-
©/En’ N, 3,7-diazaspiro[4.4]nonan-2-
oJ—oQ one
H
320 445.2 |(5R)-3-[(1R)-1-(1-benzyl-4-
Q phenyl-1H-imidazol-2-yl)-
’ N;f?f;';,a 2,2-dimethylpropyl]-1-oxa-
©/En’ Y 3,7-diazaspiro[4.4]nonan-2-
04—’0»:”5 one
321 497.3 IN-[(2S,3R)-3-amino-2-
o fluoro-4-hydroxybutyl]-N-
[(1R)-1-(1-benzyl-4-phenyl-
® y 1H-imidazol-2-y)-2,2-
©/[ N dimethylpropyl]-2-
o S o methoxyacetamide
CHy=~—0
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N-, NH m dazol - 2-yl ] -pr

NFH3 enzyl) -

m

dazol

0
(

Py
H3C-0 378 CH3 581 3 ( S)
WO owgl0d2286 { (R) - 2, 2- N H3CCH3 i net hyl
4- phenyl -1 H 0 NNHZ
-2-yl]-propyl}-2-

l}-2- 0~ 2 ethoxy-acetam de
- 3- Am no- 2- f | uor o-

et hoxy- acet am de o CH3 2
WD 2006/ 002236 PCT/ US2005/ 022062

o. Conpound 1H+ a

- 1-[ 1- ( 3- neCTYYb2005/022062

32
me

379 19.2 -(3-Anmino-propyl)-N R)-1- 1-benz 1-4- henYl-
113CCH3 [ ( ( Y P N CH 1Hinmidazol-2-yl)-2 2- NC
i4rr 2:{1; Pyd o am de i+ NNénfeH3 380 391. 2I L
- o9 T O——==1T1 001 U= 10 Nz -
1 B2? i dagol (2)y1)-2,2 CH3 .""“%-%y ﬁg&‘ﬁ%ﬁ@b{yﬁﬂm
et hoxy- acet anrde C IEIHCH ] N QO CH nzyl-4-phenyl-1H-
» chy e 1m1dazol 2-yD)-2,2-
©/[ N —F dimethylpropyl]-2-
o CH .
o " methoxyacetamide
323 481.2 IN-[(3R)-3-amino-4-
Q fluorobutyl]-N-[(1R)-1-(1-
HC, CHs benzyl-4-phenyl-1H-
I N H i midazol-2-y1)-2,2-
N F dimethylpropyl]-2-
) cH .
o methoxyacetamide

324 491.2 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-y1)-
2,2-dimethylpropyl]-N-

N o o {[(3R.45)-4-
/N’ hydroxypyrrolidin-3-
CHs ylJmethyl}-2-
NH methoxyacetamide
0, N\/[<
0!
0/ ]

325 491.2 [N-[(1R)-1-(1-benzyl-4-
phenyl-1H-imidazol-2-yl)-
2,2-dimethylpropyl]-N-

N ot CHs {[(3S,4R)-4-
Q/Q’)\‘>< hydroxypyrrolidin-3-
CHs ylmethyl}-2-
NH methoxyacetamide
o N\\\\\\\\.‘ {
N Bu
0/ :
326 493.2 IN-[(1R)-1-(1-benzyl-4-
phenyl-1H—imidazol-2-y1)-
AN 2 2-dimethylpropyl]-N-
N g ([GRAS)-4-
@/EN/ oty fluoropyrrolidin-3-
yljmethyl}-2-
N F .
o§<\ methoxyacetamide
CHa
S
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381 17.3 (S)-Tetrahydro-furan-2- carboxylic acid

((S)-3- H am no-2-fluoro-propyl)- CH3

W@ eRpA1226d - benzyl -1 H N F NHZ ' m dazol - 2- y1) - PCRUS05/022062
CH3 di net hYl - ProPYl]-anide N O 382 517.2

[-((S)-3-Am no-4-fluoro- F H3C CH3 utyl)-N-{(R)-1-[

1-(3- NcH3 NHZ uoro-benzyl)-4-(3-fluoro- N NF

henyl ) -1H i m dazol -2-yl]- o= ,2-dinmethyl-propyl}-2 F

o, ethoxy-acetam de CH3 233 WO 2006/ 002236

P(,INy.beq ngﬁ,gﬁﬁd 0. ConpounyH+ 488me /4. 2
- ( (§!7 3=Anino- ruoro-— C Topy NI IR)H- (1Ibér;§ypqnzyl :
-thiazol - 2-yl - i mdazol N[N kF- _1H-imidazol-2-
-yl)-2,2-di methyNprogyl |- _s -nethg 439 yéso
CHp 384 - . 'nc-4-fléig89;% {
utyl ) - N-{( \CH3 fhiz ydro-1H-pyrrol-3-
uor - benzy roem UN {, ° fylmethyl)-2-
henyl') - 1H-ji 11- /o= |, 2- di[mebhayyacsiagpds } - 2
CHj
Table 3
No. Compound MH+ [Name
328 469.3 IN-((R)-3-Amino-2-fluoro-
propyl)-N-[(R)-1-(1-benzyl-
4-pyrazin-2-yl-1H-imidazol-
'%: 2-y1)-2,2-dimethyl-propyl]-
[ 2-methoxy-acetamide
O
L,
329 511.3 N-((R)-3-Amino-2-fluoro-
ropyl)-N-{(R)-1-[1-benzyl-
4-(3-methoxy-phenyl)-1H-

awm

g ° acetamide
ey

o}
ly

330 497.3 [N-((R)-3-Amino-2-fluoro-
propyl)-N-{(R)-1-[1-benzyl-
4-(3-methoxy-phenyl)-1H-

/N'}\e< imidazol-2-yl1]-2,2-
\~ dimethyl-propyl}-2-
P oj methoxy-acetamide
CHy

o]

’$>\8<c imidazol-2-y1]-2,2-
N\/\/ dimethyl-propyl}-2-ethoxy-

Ry
HZ NH,
Hy

oHE NH,

Awm

CHy
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F O ethoxy-acetamde CH3 385 75.3 -[2-(1-Am no-
cyclopropyl)-ethyl]-N-[(R)- N, H3 ~' CH3 NHzZ

waz2@iomesey| - 4- phenyl -1 H N _ i m dazol - 2-yl ) - 2, PET/0S2005/022062
di met hyl - propyl ] - 2- et hoxy-acetam de 0 CH3 386 501.3
(S)-Tetrahydro-furan-2- carboxylic acid [2-(1-am no- N

HA CH3 cycl opropyl)-ethyl]-[(R)-1 C QI<H2

(1- benzyl - 4- phenyl - 1H 0~ i m dazol - 2-yl ) - 2, 2-

di met hyl - propyl]-am de 0 387 61.3

| 2" A Torippagr opy!) - SN INdde L - (L benzyl -
CHsTheny BT dazot - 29%13) (SR T™rah furan-2-
, 2- ;ﬂmst hyl - prefyl]- | NO= . |arba (SY i aB{ alrIf3_est er
0 KBC 2347WO 200§/ 092236 PCT/ US20Q5]: ?gé@%o
Corpound + 8 -[2-(1 - \( ro-propyl)-
ycllopropyll); e W& (Rws|N H3 -1-(1-benzyl-4-pyrazin-
enzyl - 4- (3L, \cH3/NHZ henyl ) 2ok iimidepl 3P
o dimethyl-propyl]-amide
) (0]
332 483.3 IN-((R)-3-Amino-2-fluoro-
propyl)-N-[(R)-1-(1-benzyl-
ots 4-pyrazin-2-yl-1H-imidazol-
. N & NH, 2-y1)-2,2-dimethyl-propyl]-
R N CHi % _ _ .
[N, N\/\/ D-ethoxy-acetamide
3
/0
353 ’ 1813 IN-((R)-3-Amino-2-fluoro-
propyl)-N-[(R)-1-(1-benzyl-
oy 4-phenyl-1H-imidazol-2-yl)
» g NH, 2,2-dimethyl-propyl]-2-
©/(N 3 ethoxy-acetamide
N
D
/O
334 493.3 (S)-Tetrahydro-furan-2-
: o carboxylic acid ((R)-3-
oy amino-2-fluoro-propyl)-
» " NHL [(R)-1~(1-benzyl-4-phenyl-
N "5 1H-imidazol-2-y1)-2,2-
o/ dimethyl-propyl]-amide
(o]
335 @ 482.2 IN-((S)-3-Amino-4-fluoro-
C‘\ w o butyl)-N-[(R)-2,2-dimethyl-
}_ZLCHa NH, 1-(4-phenyl-1-pyridin-3-
ylmethyl-1H-imidazol-2-yl)-
=S propyl]-2-methoxy-
%, acetamide

223



C-~ , 2-di met hyl

-propyl } -2- NN -1 o ethoxy-acetam de

F O CH3 389 519.3 (S)-Tetrahydro-furan-2 \ /

W@ 200b032Bé ¢ acid [ 2-(1-am no-
cycl opropyl)-ethyl]-{(R)-1-
[ 1- benzyl -4-(3-fl uoro-

henyl )-1H i m dazol - 2-yl ]

pJ 390 ; 85.2

H3c CH3
NI CH3 NHZ
NOON-*

, 2-di met hyl -propyl} -amde F

-(3-Anmino-propyl)-N { (R-1- [ 1-b

enzyl-4-(2, 5 - difluoro-phenyl)-1 HF N CH3 OH,
i m (Nwol - 2|Gdmp@urt N CH3 di iy INume@y T J - 2-
et hoxe ace! a@i FNO NH 92.2{5 : )-3 Am1 o-4-fluoro-
1-((S)-3-Am 4- oro- utyl)-N % 1.13 }% 9N F Methyl-
CF6| CH, -( f% H"Hao-szhenyI ﬁHI- ) « _7_p 1n-e3-y
i m gazol -2 7N ow di net hy
et hpxy- ace deo={3 N 235 W 20088 ‘B] 'lml azol-2-yl)-
PCT/ US2005) 022062, propyl]-2-methoxy-
CH, acetamide
337 511.1 N-((S)-3-Amino-4-methoxy-
Q butyl)-N-{(R)-1-[1-benzyl-
N g A4-(3-fluoro-phenyl)-1H-
Way sy imidazol-2-yl]-2,2-
S dimethyl-propyl}-2-
! Hac.(j o/; " methoxy-acetamide
338 . 492.3  IN-((R)-3-Amino-2-fluoro-
| propyl)-N-{(R)-1-[1-benzyl-
A ' 4-(4-cyano-phenyl)-1H-
/©/(~ y imidazol-2-y1]-2,2-
< dimethyl-propyl}-2-
7 { o_|=>_\NH, methoxy-acetamide
339 " 497.3 IN-((R)-3-Amino-2-fluoro-
o propyl)-N-{(R)-1-[1-benzyl-
A ’ 4-(4-methoxy-phenyl)-1H-
/©/“ Y imidazol-2-yl]-2,2-
o < dimethyl-propyl}-2-
° d O‘F>_\N methoxy-acetamide
\ H,
340 F 485.3 IN-((R)-3-Amino-2-fluoro-
I propyl)-N-{(R)-1-[1-(2-
o oHy fluoro-benzyl)-4-phenyl-1H-
B imidazol-2-yl1]-2,2-
©/[ N 9 dimethyl-propyl}-2-
< ‘>__\ methoxy-acetamide
o 0 F NH,
N\
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No. Conpound H+ Nane 392 517.2 -((R)-3-Am no-4-fluoro-
utyl)-N{ (R -1-[ 1-benzyl- F CH3 CH6
WO ¢dsBextdd | uor o- phenyl )-1H i N' 'm dazol - 2- yl PERUR2005/022062
H3 i net hyl -propyl}-2- " ethoxy-acetamde p ~0 O F
NH2 393 57.5 -(3-Am no-propyl)-N{1- F
[1-(3-fluoro-benzyl)-4-(3- H NHzZ
uor o- phenyl ) -1H i m dazol "-yl]-1-nethyl-ethyl}-2- N
et hoxy-acetamde OF 0\ CH3 394 85.6
T- (NoAM no€ompbnd- N F - /] + Name
{ (RRzf-TTI(3-1d Uoro-benzyl)- Y513 -ENHmmo-Z fluoro-
-(3-fluorq-phgnyl)-1H 1 ~I> |z 'm [ﬁl (ﬁ]lﬁ% NN
di met hyl -propy] }-2- | ethoxyqacet 4 6%&_
543. 3 (S)-{Tetrahydrd=furan-24{ \ car
((9)-3- arfino-4/fT butyl }- {

1]a§b

i?nethyl-propyl} -2-

N
@/[N’ methoxy-acetamide
on

s

) 0 F NH,
\..
342 7 501.2 IN-((R)-3-Amino-2-fluoro-
propyl)-N-{(R)-1-[1-(3-
oty chloro-benzyl)-4-phenyl-
CHs o 1 H-imidazol-2-yl] -2,2-
K 3 dimethyl-propyl}-2-
@/[N’ methoxy-acetamide
-
O/—<O F NHy
\CHg
343 /7 492.3 N-((R)-3-Amino-2-fluoro-

propyl)-N-{(R)-1-[1-(3-
cyano-benzyl)-4-phenyl-1H-
imidazol-2-yl1]-2,2-
dimethyl-propyl}-2-
methoxy-acetamide

CH,
CHy

0\ o F NH,
CHy
344 g 4753 IN-((R)-3-Amino-2-fluoro-
propyD)-N-{(R)-2,2-
iy dimethyl-1-[4-phenyl-1-
N (tetrahydro-pyran-4-
©/[ " N ylmethyl)-1H-imidazol-2-
yl]-propyl}-2-methoxy-
acetamide
C o F NH;
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/[ "3 cH3 1-[1-(3-fluoro-benzyl)-4-(3- O3 NH2

uor o- phenyl )-1Hi m dazol - F ~F

wQ20060023@2- di met hyl - propyl }- 03 am de 396 99. 3PCT/US2005/022062

-((S)-3-Amino-4-fluoro- F\ s utyl)-N{(R-1-]
1- benzyl - N H3C CH 5-(3-fl uoro-phenyl)-1H cH,

i mdazol -2-yl]-2,2- 0 NNH2 di net hyl

-propyl}-2- ~-F

et hoxy-acetam de 0 CH3 236 WO 2006/ 002236

PCT/ US2005/ 022062 No. Conpound +

Nanme 397 F 531.3

'((QO-S-ArﬁGmnﬂeumi hoxy- \ ut IMH-+N

NiR) - 1- [ 4- (3- N H3G

enzyl)-1H i m daz Zc,yl] 0 NNH,

hl o ®yhenyl ) - 1- -fluoro / $CH3
ol\
= et hoxy-acet am d 398

'EEﬂbBX&hdoédi’d){/(hb 32 d
'((5)'3'AmF —Ut)"N) N-{ (
H3c |- ( 3- chl ol(Q pheny )W}H\\/éI—B

"m dazol - 2{yl ] - 2- = C/ N - NH
c' F aceamide o

(S)-Tetrahydro-furan-2-

%{ﬁ)ﬂll ilb gﬁﬁpyn
ﬁgﬁ?ﬁ%??gqeth yl-prop ?l-

amide

346 523.3

!
E
%_ NH,

(S)-Tetrahydro-furan-2-
carboxylic acid (R)-3-
amino-2-fluoro-propyl)-
{(R)-1-[1-benzyl-4-(2-
methoxy-phenyl)-1H-
imidazol-2-yl]-2,2-
dimethyl-propyl}-amide

347 C,g 561.3
?%/@%\/NH:

(S)-Tetrahydro-furan-2-
carboxylic acid ((R)-3-
amino-2-fluoro-propyl)-
{(R)-1-[1-benzyl-4-(3-
trifluoromethyl-phenyl)-1H-
imidazol-2-yl1]-2,2-
dimethyl-propyl}-amide

348 % 571.2

Br. » ’;
N cu,".__ NH;

(S)-Tetrahydro-furan-2-
carboxylic acid ((R)-3-
amino-2-fluoro-propyl)-
{(R)-1-[1-benzyl-4-(3-
bromo-phenyl)-1H-
imidazol-2-y1]-2,2-
dimethyl-propyl}-amide

349 485.3
CHy
CHy

N-((R)-3-Amino-2-fluoro-
propyl)-N-{(R)-1-[1-benzyl-
4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-
dimethyl-propyl}-2-
methoxy-acetamide
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399 F 519.2 -((S)-3-Am no-4-fluoro- \
utyl)-N{(R)-1-[4-(3- H chloro-phenyl)-1-(3-fluoro " 3
W@RB6mI2y6 ) - 1H- i m dazol -2-yl]- o N~~NH2 PCT/US2005/022062

-met hyl - propyl }-2 ci ethoxy-acetamde o F CH3 400 F

89.5 T-(3-Am no-4-fluoro- utyl)-N{ 1-[ 1-(3-fluoro-
enzyl)-4-(3-fluoro-phenyl) CH NH2

1H i m dazol -2-yl]-1- " " ethyl-ethyl}-2-nmethoxy- i NF
acetamde 0 o\ CH3 401 87.1 T-((S)-3-Amino-4-fluoro- F

- UKy ) - VC6Rpodni I (3- FSC QWiiidNambe 1 4-(

( 3-f F?or 0 197 .3 ((R) 3 Am1no-2 ﬂuoro-
heny (L 219

CH3 acet aH oozz;gE 7 %ﬁ‘%ﬁ\ 41%52
No.| Conpou 41 - (( .-%Q_ 1 UOTO-
Foutyl)-N > CH3

imethyl-propyl}-2-
methoxy-acetamide

uorio- benz

Q
\
351 535.3 IN-((R)-3-Amino-2-fluoro-
R F propyl)-N-{(R)-1-[1-benzyl-
N o A-(3-trifluoromethyl-
g Y~\E phenyl)-1H-imidazol-2-y1]-
. T~ 2,2-dimethyl-propyl}-2-
j/ methoxy-acetamide
|
352 545.2 [N-((R)-3-Amino-2-fluoro-
o propyl)-N-{(R)-1-[1-benzyl-

)\8<°F" 4-(3-bromo-phenyl)-1H-
* ¢ Wi N imidazol-2-y1]-2,2-
N 3% b}
\Q/[ N\/\/ dimethyl-propyl}-2-
°j methoxy-acetamide
A

353 Cé 481.3 IN-((R)-3-Amino-2-fluoro-

- propyl)-N-[(R)-1-(1-benzyl-

,L\e(: 4-p-tolyl-1H-imidazol-2-yl)-
W Wi M D,2-dimethyl-propyl]-2-

N 1 ,

o _

methoxy-acetamide

354 N/ 4822 IN-((S)-3-Amino-4-fluoro-
H o o, butyl)-N-[(R)-2,2-dimethyl-

CH NH, 1-(4-phenyl-1-pyridin-4-
ylmethyl-1H-imidazol-2-y1)-
propyl}-2-methoxy-

acetamide
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, >~ henyl)-1Him dazol -2-yl]- "o=( F
, 2-di met hyl - propyl} CH3 acetam de F 403 F 529.3
w@ J)os/Mex2s@hydr o- f uran-2- arboxylic acid ((S)-3PCNMUEBES/022062
CH3 ami no-2-fluoro-propyl) F'3
{(8)-1-[1-(3-fluoro-benzyl)- o--,ZN~~NHZ
-(3-fluoro-phenyl)-1 HF 'mdazol-2-yl]-2,2- 0
di met hyl - propyl }-am de 0 404 - 95.2
(R-9-{(R-21-T1-(3-Fluoro- F Q
i&z N0)~5;j4'(ti?(fd1pkﬂnﬂ} phenyl) - NMB¢ Ndme
fsdazo| - 2=yl -2, 2 T CcH3 ' oy .
di met hyl - pf oyl - 6- oxa- 2, 9- Cﬁl822 AN An;mo ” ﬂuorl(l)yl-
: . : A
di aza- spi ro[4 5] 8- Qne p A’W—pheny T-pyidt

E?R Am1nF1 4 lu If WH-lmldazol 2-yl)

en yI) N H, c/
- (3} f1 uorof =(ilH IF> " 1K ni peepsll->mgthoxy- o
"o=(" F dipet hyI M opyl } - car hani ¢ pegtanidaci d met hyl
ester E 406 73 2 -fhS) - 3- Ani no-4-f|l uoro- F -
ut y|36N- { (R 1- (3- NH3C CHBBEH, [NNiB)-3-Amino-4-fluoro-
f1 upr o- bent Y1) (H&E ¢4, uoro henyl) - luyl)mqazpn 2 dilehyl-

No~| N -F , 2-di 9_2‘_/_;3&Y1} H f or [pH(Slenethyl-isoxazol-3-
o y; ylmethyl)-4-phenyl-1H-
=S F imidazol-2-yl]-propyl}-2-

C,., methoxy-acetamide
357 HC 8‘ 486.1 [N-((R)-3-Amino-4-fluoro-
\Q/H H,C_CH, butyl)-N-{(R)-2,2-dimethyl-
I N/>_2L cH, N, 1-[1-(5-methyl-isoxazol-3-
©/[N N—/_s ylmethyl)-4-phenyl-1H-
°=§ F imidazol-2-yl]-propyl}-2-
%Hs methoxy-acetamide
358 @ 482.2 IN-((S)-3-Amino-4-fluoro-
SN H,C CH, ?‘tti’l)ﬁ‘]'[(ﬁ'zaz'fgmthyl'
N CH, NH, -(4-phenyl-1-pyridin-2-
N’>_2NL_/—{'7 ylmethyl-1H-imidazol-2-yl)-
0=g F propyl]-2-methoxy-
Q acetamide
CH,
359 @ 482.2 IN-((R)-3-Amino-4-fluoro-
SN H,G CH, ll"lgl)ﬁ‘f-[(ﬁ%z-cgmethyl-
N CH, NH, ~(4-phenyl- .pyri in-2-
| N’>_2,:/_$ ylmethyl-1H-imidazol-2-yl)-
0=g F propyl]-2-methoxy-
Q acetamide
CH,
360 499.2 IN-((S)-3-Amino-4-fluoro-
% o, butyl)-N-{(R)-1-[1-benzyl-
NH, A-(3-fluoro-phenyl)-1H-
» L imidazol-2-y1]-2,2-
N 3 P dimethyl-propyl}-2-
o F/ methoxy-acetamide
F
CHy;~—0Q
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F 407 173.2 I1-((R) -3-Am no-4-fl uoro-
utyl)-N{(R)-1-[1-(3- NH, C CH3 uoro-benzYl)' 4"l
W@ 2®6/002266 O

F o, 2-dinethyl -

NHz ~} CH_ henyl)-1H i m dazol - 2- p¢TUS2005/622062
~ H or mam de

propY1l} -

F 238 WD

2006/ 002236 PCT/ US2005/ 022062 No. Conpound H+ Nane

408 513.2 1-(3-Di net hyl am no-

ropyl)-N-{(R)-1-[1-(3-

3C CH _CH3 uoro-benzyl)-4-(3-fluoro henyl)-1

H i m dazol - 2-yl ]

F o, 2-dinethyl -propyl }-2-

et Qxy- ac §&nd 0, CH3 409 Name
- —AT TN DTTYT) =N TR 11h9 b T INER) HARAn S A0~
H3¢ -(3- or gz phenyl)-1H N B2 120 bz 2
NO |N-11-y |NH2 d met\yyt™ propyl}-2- o735 K48 1o oh-1H-
et Hoxy- acet ani g F /0410 99/8|- ((R.> 37 AN Qé’ll}ﬁiﬁé% on
{(Ea)-l_[l-(S'le - be - |—BC Cr :-y :--
- (3-f 1 uor gqegfienyl ) - i daz Gimsthyl-propyl-2
o ; methoXy-acetamide
F
CHy;—0O
362 477.2 N~(3-Amino-3-methyl-
Q butyl)-N-[(R)-1-(1-benzyl-
N’ HC CH A-phenyl-1H-imidazol-2-yl)-
O/[N Z C|-3|3 2,2-dimethyl-propyl]-2-
O N NH, methoxy-acetamide
Nt
0
CH,
363 527.2 {(S)-Tetrahydro-furan-2-
o carboxylic acid ((R)-3-
a oHs amino-2-fluoro-propyl)-
@)’)‘ £ " [(R)-1-(1-benzyl-5-chloro-4-
N "% : henyl-1H-imidazol-2-y1)-
] W and > 2-dimethyl-propyl]-amide
1)
364 ' 501.2 IN-((R)-3-Amino-2-fluoro-
propyl)-N-[(R)-1-(1-benzyl-
o cHy 5-chloro-4-phenyl-1H-
@gﬁ g Ny imidazol-2-y1)-2,2-
N "5 dimethyl-propyl]-2-
o j"\/\/ methoxy-acetamide
Q
\,
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No N - NH2 dinethyl-propyl}-2- CH3 ethoxy-acetamde F
CH3 411 NH2 515.2 4-((S)-3-Anm no-4-fluoro- N

waieaobpedBd (R) - 1-[ 1- (6- am no- pyri di n- 2- yl met hyPQT/NS10bB022062
CH3 -(3-fluoro-phenyl)-1 H N4 CH3 m dazol -2-yl]-2, 2-
I N NH2 di nmet hyl -propyl}-2 O ethoxy-acetamde F F O
CH3 412 NH2 515.2 -((R)-3-Am no-4-fluoro N
utyl)-N-{(R)-1-[1-(6- ami no-pyridin-2-ylnethyl)- N CH3
CH3 - (3-fluoro-phenyl)-1H CH3 midazol-2-yl]-2,2- 1 i N
N NNaet hylCaipepud - 2- N-*' A OMH+hvam@cetanide a F F
O { 239 \WD(ZP067 002236 PCH852 PSRt Sray - feh-2-
Compound 1H+ 413 OH 515.p carboxyl

1- ((S)-3- A no- 4-¥ 1 org; utyl)-N-{ mii I%i}gg%g(m-?,-
[

uor ¢- phenyl) - 1- N 2 CH3 ydroxy 22
'm dazol - 2yl 14 NMAE , | - A%, NH2

0 et hoxy-afed am de -y mm?ﬁgﬁiyﬁ%_

. N dimethyl-propyl]-amide
1

4
o "

366 FF 525.2 IN-((S)-3-Amino-2-fluoro-
S propyl)-N-{(R)-2,2-
0-4 dimethyl-1-[4-phenyl-1-(5-
CHe cn trifluoromethyl-furan-2-
f NN CHa ylmethyl)-1H-imidazol-2-
N/)\ZL F y1]-propyl}-2-methoxy-
o TN\&NHZ acetamide
Q
CHa
367 CHs 472.3 IN-((S)-3-Amino-2-fluoro-

N= dimethyl-1-[1-(5-methyl-
LSt isoxazol-3-ylmethyl)-4-

7 g\C}LCHa phenyl-1H-imidazol-2-yl1]-
@”Q’ \)F\/NH2 propyl}-2-methoxy-

acetamide

o? propyl)-N-{(R)-2,2-

Q
CHs
368 7 498.3 |(S)-Tetrahydro-furan-2-
0 carboxylic acid ((S)-3-
N amino-2-fluoro-propyl)-

{(R)-2,2-dimethyl-1-[1-(5-

CH,
N o methyl-isoxazol-3-
Q/[N’ N ylmethyl)-4-phenyl-1H-
\ﬂ\\ imidazol-2-yl]-propyl}-

amide
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FZ FO CH3 414 OH 515.2 -((R)-3-Am no-4-fluoro

utyl)-N-{(R)-1-[4-(3-
wQ doooxy22benzyl )-1 H cH3 i m dazol - 2-
-propyl }-2- 0 ethoxy-acetamde F F O CH3
-((S)-3-Am no-4-fluoro
1-(1-benzyl -
i m dazol -

di net hyl

415

utyl)-N[(R)-
-t hi azol - 2-

88. 2

yl - 1H

-yl) -2, 2-di net hyl

- e
-{(
O_L
eth
CHI

- propyl] -

uor o- phenyl )-1-(3- N CH3 H3
yl]-2,2- N PCMBR2005/022062

H C CH3

Cl
1

cH,

S O n

y---r "HZ

NAOXY - AEShilit

o F U

?aﬁﬁ& Z

=it
R

oOXy- N- (
240

d
3 F
F

0

F(3- Huoro-
-2-yl]-2,2 di

Enzyt )=

| am no- prop

CH;

o~
~(

NH,

S‘ﬂy

yl) -

e
bl

ammo uoro-propyl)
{(R)-2,2-dimethyl-1-[4-
phenyl-1-(5-trifluoromethyl-
furan-2-ylmethyl)-1H-
imidazol-2-yl]-propyl}-
amide

370

°NH

dH,

3

529.2

IN-((S)-3-Amino-4-methoxy-
butyl)-N-{(R)-1-[1-(3-
fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-yl]-
2,2-dimethyl-propyl}-2-
methoxy-acetamide

371

:
é%

\

N\/\/NH

515.1

N-((S)-3-Amino-4-hydroxy-
butyl)-N-{(R)-1-[1-(3-
fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-yl]-
2,2-dimethyl-propyl}-2-
methoxy-acetamide

372

H,C_CH,
cHa H,

CH3

517.1

IN-((S)-3-Amino-4-fluoro-
butyl)-N-{(R)-1-[1-(2,5-
difluoro-benzyl)-4-phenyl-
1H-imidazol-2-yl]-2,2-
dimethyl-propyl}-2-
methoxy-acetamide

373

@I
ogis
@
©£
<X
@I

H,C_ CH,
CH3

517.1

IN-((R)-3-Amino-4-fluoro-
butyl)-N-{(R)-1-[1-(2,5-
difluoro-benzyl)-4-phenyl-
1H-imidazol-2-yl1]-2,2-
dimethyl-propyl}-2-
methoxy-acetamide
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WD 2006/ 002236 PCT/ US2005/ 022062 No. Conpound + Name
417 55.5 E-(3-Am no-propyl)-N

W@ ¢RpAO122Bd - benzyl -4-(2,5-CH3 N HsC LCH i uor o- pP€rys3003/622062

F 1

i met hyl - propyl } - acet am de

(3-Ami no-propyl)- { (R -1-
N""~ C CH henyl)-1Hi m dazol -2-yl ] -
, 2-di met hyl - propyl } -

No Ns )---~ midazol-2-yl]-2,2- NC-~~NHZ

C--

N carbam c acid net hyl

CHs F 418 1.71.5
[ 1- benzyl -4-(2,5-difluoro-

F s N)~~NHz
ester

. 0 [NoFST 4@3%,,9 (S) - Tet T anyiP- INah@ - 2- 1 aci d
(3- o FRCCHS lupy'r)-{(R)-%gﬂ'si- s _P_—*—i~_2’5‘_ y—
(2,b-diflupr henyl )-1H CH|0 2 nj z% jgnﬁol?? F
di net hyl - pr o ~amde 0 420 F19‘§'.°§y"()"['('
3-[{(R) - 1-[ 1- (33 uor gs enzyl )-4-(,9?fPtHfP@ll§fﬁé%’5‘r‘P¥1:1H'
"3Q CH3 1H i mi ddzol Z-yl ]-2wd N} ( Gipidazol-2-yl]-2,2-
di et hyl - propyff- w_erhdxy- ac@mathylaemns)-2- F 01
NH2! r opi on@d/d‘t R methoxy-acetamide

o]

375 AN 497.3  IN-((R)-3-Amino-2-fluoro-
P propyl)-2-methoxy-N-{(R)-
1-[1-(3-methoxy-benzyl)-4-
phenyl-1H-imidazol-2-yl}-
o 2,2-dimethyl-propyl}-
X c,?’ ok acetamide
D
N
o%
CHy~—0
376 HC 581.3 N-((R)-3-Amino-2-fluoro-
QCH propyl)-N-{(R)-2,2-
’ N):ggc;:,a dimethyl-1-[1-(2-methyl-
©/EN’ 3 \/i/ pel.lzyl)-4-phenyl-1H-
o NH, imidazol-2-yl]-propyl}-2-
HC-0 methoxy-acetamide
377 HC 581.3 [N-((R)-3-Amino-2-fluoro-
propyl)-N-{(R)-2,2-
HC, CH, dimethyl-1-[1-(3-methyl-
I N/ cHF3 Pel}gyl)-f-zphffYI-lHi} ,
©/[N N8 imidazol-2-yl]-propyl}-2-
o=1>\/\’NHZ methoxy-acetamide
H,C-0
378 CHy 581.3 IN-((S)-3-Amino-2-fluoro-

propyl)-N-{(R)-2,2-
dimethyl-1-[1-(3-methyl-
benzyl)-4-phenyl-1H-
imidazol-2-yl]-propyl}-2-
methoxy-acetamide
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CHs 421 533.6 -(3-Am no-propyl)-N
{(R)-1-[1-benzyl-4-(2,5- N H -CH3 difluoro-phenyl)-1
WOH2006/003286 dazol - 2-yl]-2,2- | NO N, ~NH2 PCT/US2005/022062
di met hyl -propyl }-2 F 0;s=0 ethanesul fonyl -acetanm de F
CH3 422 1.29.3 J-((S)-3-Am no- 4- net hoxy-
utyl)-N-{(R)-1-[ 1- benzyl - N H3CCH3
-(2,5-difluoro-phenyl)-1H N CH3 m dazol-2-yl]-2,2 0
N, _,-,.,,NH2 dinethyl-propyl }-2- F -~o0
et hdXy- acet/@gimfpound CH3 CHs 2 N%Hg’ uu2236
PCT/|6520057[02 NO. —COTTPOUT g% 3 235433
(S) -|Tet r ahyd @%r an-2- ar boxﬁ‘ll & acl L‘&ﬁ‘% I%OI?-Y Wrac
CH i[no- 4-filuor o- bt {(R) \ -(1-benzyl-4-phenyl-
1-[ 1- benzyl|- 4- ( "‘/ﬁ_é { uoro- O~, ) ol=2ryD)-2,2-
Hi i dazol - N \/O\/NHE 24 di me Pthrzs piopyl]-agetaniéde
424 1356. 2 1- [ HBenzyl (2,5.. d| fl uoro- phenyl) -1
H H3CAHS gazot—2—y 2,2 Ne=- -
di me?%q;lr?pr | ani ney N NH2  POL1.2 N ((S) 3-Amino-2-fluoro-
propyl)-N-[(R)-1-(1-benzyl-
Qe ons 1H-imidazol-2-yl)-2,2-
N . dimethyl-propyl]-2-
[N 2 o NH, methoxy-acetamide
N
o)
o
\CH:,
381 417.3 [(S)-Tetrahydro-furan-2-
carboxylic acid ((S)-3-
K" ohe amino-2-fluoro-propyl)-
N . [(R)-1-(1-benzyl-1H-
4 N o NH, imidazol-2-yl)-2,2-
) dimethyl-propyl]-amide
N
o)
o)
382 i 517.2 IN-((S)-3-Amino-4-fluoro-
He on butyl)-N-{(R)-1-[1-(3-
N>_“2Lci|3 NH, fluoro-benzyl)-4-(3-fluoro-
LW\ phenyl)-1H-imidazol-2-yl]-
O=S 2,2-dimethyl-propyl}-2-
{ o, methoxy-acetamide
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F 425 555.3 (S)-Tetrahydro-furan-2-

carboxylic acid

((S)-3 F N H3CCH CH am no- 4- net hoxy-butyl) 7 3

W@ eRpA0122Bd - benzyl
-2-yl]-2,2A 03 6H3 di net hyl
-((R) -3-Am no-butyl)-N
4-(2,5- difluoro-phenyl)-1 HF CH3

"'m dazol
99. 6

{(R)-1-[1-benzyl -

-4-(2,5- 0 C difluoro-phenyl )Pdr/HS2085/622062

-propyl } -am de 426

CH3 i i mdazol -2-yl]-2,2- ~° N X CH3
di met hyl - propyl }-2- N OHS et hoxy-acetanmide F OH//"
%o )i 3143 mgg&m 002236 PCTIRRROReL; 22963”3'. \
0 R)P-g%?[ W ’ 4742 N-(S)-3-Aming-: 2-f1uoro-
di f ljuor o- pk 2- y| PropyR)-N-[(R)1-(1-benzyl-
i met hyl - pr ¢ [y - ac drtarazak2-yit 1 8-imidasol-
NHZ | 428 50¢ 1 - 4- R2yl52,2-dimethyl-propyl]-
2-methoxy-acetamide
384 i 517.2 N-((R)-3-Amino-4-fluoro-
he oH butyl)-N-{(R)-1-[1-(3-
N>_°24-ci;3 NH, fluoro-benzyl)-4-(3-fluoro-
L, phenyl)-1H-imidazol-2-y1]-
O=S 2,2-dimethyl-propyl}-2-
L o methoxy-acetamide
385 475.3 IN-[2-(1-Amino-
- cyclopropyl)-ethyl]-N-[(R)-
N 24, CHs 1-(1-benzyl-4-phenyl-1H-
l N/Fﬁj”ié”“z imidazol-2-y1)-2,2-
o =§ dimethyl-propyl}-2-
P methoxy-acetamide
CH,
386 501.3 |(S)-Tetrahydro-furan-2-
carboxylic acid [2-(1-amino-
S . cyclopropyl)-ethyl]-[(R)-1-
W K (1-benzyl-4-phenyl-1H-
ot imidazol-2-yl)-2,2-
. d- t B - .
0,3 imethyl-propyl]-amide
387 A461.3  [2-(1-Amino-cyclopropyl)-
. ethyl]-[(R)-1-(1-benzyl-4-
N T84, CHy phenyl-1H-imidazol-2-yl)-
’ N/F&j“ié‘” 2,2-dimethyl-propyl]-
o=<N carbamic acid methyl ester
0
H,C
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i fluoro-phenyl)-1 HN H3C CH3 m dazol -2-yl]-2,2- F I

, >  <CH3 dineth I- rol1l-2- NNYppY} | o
we@bdex92286 (1 H N NH [ 1, 2, 3] tri azol - 4- yl net hyl ) PCHUS1BH022062

N~ acetam de 429 87.3 -((S)-3no-4-fluoro- H3C CH

utyl)-N-{(R)-1-[1-benzyl- F F -(2,5-difluoro-phenyl)-1

H N N 'mdazol-2- 1]-2 2 "3c oN HZ di nethYl - propy

|}-ace tamide F 430 | J503.2 ((S)-3-Am no-4-fluoro-

H3C CH utyl)-{(R)-1- [1 benzyl -4- Nc3 F

(2/%,0TTT {@ghpoinny! )~ 1H - idNamhe 2-yI [ -2, 2- H3C|O
N% ety —= pyT}-carbam @ok.3apN-(2 -(quhﬁho-ester 431
5637 (R) | 1- [4- penzyl - 4- (2, 5} di f ppmm}m}.m HRY)- |y
H3C ccH3 | m dazoly2- D(l] 2,2 N di nE§1041 -Auoro-
-car bami c WH@ thert - but yl 1R 0_ ¢ 1 3
243 WO 200 US200%5/ 022

Nane 32 C] : -1-(I{benzy?< 1m %%@9}

H-ilni dazol _y| ) - 2 rnethoxy—ace amide

389 519.3 |(S)-Tetrahydro-furan-2-
Q carboxylic acid [2-(1-amino-

LRV cyclopropyl)-ethyl]-{(R)-1-
l CHs  NH, [1-benzyl-4-(3-fluoro-
N Nﬁ phenyl)-1H-imidazol-2-yl]-
0= 2 2-dimethyl-propyl}-amide
F o@
390 485.2 IN-(3-Amino-propyl)-N-
‘ {(R)-1-[1-benzyl-4~(2,5-
o o difluoro-phenyl)-1H-

T imidazol-2-y1]-2,2-
N - dimethyl-propyl}-2-
methoxy-acetamide

butyl)-N-{(R)-1-[1-benzyl-
4-(2,5-difluoro-phenyl)-1H-

T iy imidazol-2-yl1]-2,2-
N oHs dimethyl-propyl}-2-
methoxy-acetamide

391 % 517.2 IN-((S)-3-Amino-4-fluoro-
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CH, ethylpropyl]-4 NO NH et hyl benzam de
-(3-am nopropyl )-N[ (1R) -
WM3@6/00d26@z Ol
~ uor ophenoxy) acet am de
Determ ning KSP Activity [0326] This exanple

for

“2-yl)-2-

1-(1-ben

NO -I

CH, 33 550.2

zyl - 4-phenyl -1 H N

( /N CH3 NHZ et hyl pr opyP¢F/RSZ045/022062
F Exanp

| e 20 Assay

provides a representative in vitro assay for

determining KSP activity in vitro.

Puri fi ed

m cr ot ubul es obtai ned from bovi ne brain were purchased

frofRe. Oyt oo [ nc. (Denvisip+ ONagfeado, USA). The
ot pfgydonaj - of N KSP(Egsp7 2K _3 o4 PREH,-
expressed, | and pur{fied to grieater 9.1 [
honpgenei tly. Bionoly G een was ro }Afblgnﬁ'#)
Resear ch Protluc %
United Kip IWé “otein
(i.e., the mqﬁhsécpmwl Assay
buffer (20 hogpeeetamiden DTT
and| 0. 25 n concentration of 35
g/m mcro he m cr ot ubul e/ KSP
mxture W 10 mnto
propote th 103271 To
eacpgael T pf e testing platlgsy 3o/ A}nug; l-N- 1-
cont ai ni ngfFT- d of inhibitjor or lt- Sh é
DMSO (or DI\/}B/O%yCHJ n the cgse of gdqd
25 d of 244 WON2006/0802236 HCT/ U 5?‘7?
sol ption (ATP eiv u dArt/d_aVconcent
assay buff and 2 of theg abov
m ct ot ubul SP tion. The platfes vvere [ ncubat ed at
roomtenperakure foN 1 hour. 6%
| of Biono| G een mal achi t
detects the releasg of inorg )
t o egeh—wel-—Fhe-plat-es—were-inct
394 v 485.6 ino-propyl)-N-
F/Q {(R)-1-[1-(3-fluoro-benzyl)-
J el CgaHs NH, 4-(3-fluoro-phenyl)-1H-
| />—ZL _/—J imidazol-2-yl]-2,2-
Q)i No=3N dimethyl-propy1}-2-
methoxy-acetamide
F Osch,
395 F 543.3 |(S)-Tetrahydro-furan-2-
carboxylic acid ((S)-3-
" amino-4-fluoro-butyl)- {(R)-
N %‘L: 1-[1-(3-fluoro-benzyl)-4-(3-
NOVN o~ ﬂuoro-phel}yl)-lH-1m1dazol-
¢ ~r 2-yl]-2,2-dimethyl-propyl}-
OQ amide
396 '499.3 IN-((S)-3-Amino-4-fluoro-
F«?}Q butyl)-N-{(R)-1-[1-benzyl-
N PG i, 5-(3-fluoro-phenyl)-1H-
/ N/)\XQCH,, " imidazol-2-y1]-2,2-
o N7 ? dimethyl-propyl}-2-
OT ~F methoxy-acetamide
CH,

236



addi tional 5-10 m nutes then the absorbance at 630 nm
was determ ned using a Victor |l plate reader. The
wW@ema02266 absor bance at 630 nm corresponded tPRPCT/H82005/022062

anmount of KSP activity in the sanples. The 1C50 of

each inhibitor or test conpound was then determ ned

based on the decrease in absorbance at 630 nm at each
concentration, via nonlinear regression using either

XLFit for Excel or Prismdata anal ysis software by

G appad Sdonysdund NC. Exanpl 1 Nadi tion of
Cel Jy7ar ofiTfera&ion in TU ﬂ %\gjysj @%nli{e@hfeﬂmxy-
R it e

wi t[i KSP 1 hhi bi {Bfs [0328] ( @H@%

96-nel | plptes densities firom 50

96- el | plate ang’v&l | owed to adhers/%
They were t r)ﬁgr% wi th viari oug® "§ of
drug for 7p our@SNWHJOO gl of [Eansthylrrrprydys-|

added, a tEtrazo ed dssay G@Ih@@(}’taﬁ@tan@%ent
3- (4, 5-di net hy|t@hazo| -85 yl) -

( 3- earsbox hoxypheny—2—(4:
sul F”?&ﬁéﬁf/ i @ raiolll um\(m'ls% g Pﬁ% '4 -figoro-
1'516%1\!

5, 1B5, 450) | (see Phonega product ¢ b;benzyl-
Cel | Titer Japt§ One Sol uti on ?Iéil)aiHDn
Asspy), angfTwelpated™ n the [dark [midpzae-yilAunedyl-The
amopnt of | 7 _ dejt er mi pregyled-neduixywel |
usi ng a W49 oc Trid ux \QI at e |r eadepceamtidech correl at es
with the nunber of, cells/well|. Thel number of viable

cel ks—nthe wel é t-hat—received only

DA%

ser &99as the OW@hl bition da??%oﬁ‘ln«s)ymm ogfesflper

174

without ce|ls skrge as 100% i|nhi bi prih- Iﬁ'f{(]&)siH[‘Hﬁ'ovw h,
The| drug cpncentrati on that rlesul tehlorospkenybelgXfleewon
i nh| bition ﬁ\gam det er mi|ned gbeayl)eldi-imidaralrd-yl]-
si gpoi dal Sawcurves 2450 \M2R¥GH6PEI2-236

PCT[ US2005 220 li0g-t r ansf or tHOR§ RicHtaids

ver sus cel counps (pechent of control) at 72 hours of
continuous drlm &xnneurp [ 329] [The cell lines used

ar e/400st ed| belfow. [0330] The {85 [Nr@rAminatifwerassay
was| per f orreg”\as descri bed above. [b@ahedr{1ge+(B-fliones

Col p 205 - n carci noma RAM 168énhzy)op4gRBusrbdphenyl)-
L- %Ilajlt am neg +1% PkS +1%NaRyy .+ HepHsimidazobllyl[d-ucose
+1%N\aBi car b. ®- brfast| cancigieth DB ImJaRVL +
10% FBS + + @am’ ne+he %}ymﬁng +1 O%NaPyr +
1 %vitanin ; i
O
O\CH,
401 487.1 IN-((S)-3-Amino-4-fluoro-
F‘QH o o butyl)-N-{(R)-1-[1-(3-

N , NH, fluoro-benzyl)-4-(3-fluoro-
| N N—/_{"—F phenyl)-1H-imidazol-2-y1]-
0= 2,2-dimethyl-propyl}-

CH, acetamide
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HCT- 15 and HCT116 -col on carci noma RPM 1640 +10%-BS

+1% L-glutamne +1% P/S Drug Resistant Cell
wEBB60022601 on epi der nal

car ci nonm; parent al

Li nes

| scove's +10%BS +1% L-glutam ne +1% P/S KBV1 -

p- gl ycoprotein associated nulti-drug resistant cell
line RPM 1640 +10%BS +1% L-gl utam ne +1% P/ S

+0. 2ug/ M Vinbl astine KB85 -

associated multi-drug resistant cell

p- gl

ycoprotein

Cc ebC T/UR1005/022062

i ne DVEM +10%BS

=

+1 Mo- 9l uichmpsumdl %0 P/'S + | ¢/ Nanfeol chi ci ne
Exagpe 22 T aBogeni ¢ Sof T agalg7 s SRy ((R)-8L AN 0_4_&1951.51]
Hurgn cance&—‘l s were plated at gﬁ {t( ?f[ g %10
cel|s / we in pEcnnel | pl e.Tur xt%lg‘@ ogg_n(
of | nterest at o £ Meconclent r a 8r? é I
each well . anL48 hirs in =2-yl]-
presence of rrp@aﬂ(ld of interjest the" g}e \Ré’rpé(
har vest ed, shed %nd count ed. Théceft'@mdévm ng steps
wer e-pe+rorted—ust 1¥) +Hhe—MH-Hirek iah 46
WO PUB6/ 00p236 7U52005/ 0220853 @T%Waﬁ%@fé?% %
wel | were pl ate@n a 96-wel || pl at garpeylicged
with Pol yHema prewjously to jprevepingrd-fie ﬁf?ePﬁOP 'the,
cel|s to th tlopkah, the well | . AGE)okE-(Biuewdryy))-
was| nel t ed INut g/u\/NNvar meld ned@d3-dhdradbiey ) bHt he
cel|s to a| fi naI °¥oncent rati on of [mi%olA-yi82,3-he sof
agaf solidjfied bt pl ates were inlﬁii@éihﬁ%r@ﬁyl?—ﬁﬁuﬂ@r ()
day“_ d to
ver #¥ncubpt ed/Tdr addi ti onal 48 -Br é;R) ﬂ'ﬂébe[ RO
measured oph & an plate reader [ereyDst-GoRsomgenhedyl+
corfel ate mth Queaper of |col onflBsinfidaaskad-ylja2.20f t
agal. [033pR] @*scon'pounds oflinhdtkyliprveyi} i6eoxakn9-¢
a bl ologic asur eddfaya-gpird[#30e0fin-8ams
t haph about s ay protocols described in
Exappl es 2p- ¥ er rled enbodi nents havi ng
bi o[ @i cal | ty of | eSS Tlhggna mmﬁo"ml\ﬁuo%ﬁoﬁt -
parti cul ar ferred enbodi|rent s Vi ( h{} 1‘8 1)-
act|vity of | ess +t3ds1|=n3 about 1 %1? th
nost preferred e [ t|V|ty
of | ess thp :
[03B3] The \f f“éli‘-fi’i Cﬁﬁ%ﬁ@éc
wer g obt ai hef frqmthe ac1dmethy1ester
406 473.2 IN-((S)-3-Amino-4-fluoro-
e on butyl)-N-{(R)-1-[1-(3-
? Cf_,a NHz fluoro-benzyl)-4-(3-fluoro-
. phenyl)-1H-imidazol-2-yl]-
2,2-dimethyl-propyl}-
formamide
407 473.2 IN-((R)-3-Amino-4-fluoro-
‘q butyl)-N-{(R)-1-[1-(3-
MG ch NH, fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-yl]-
QJ: 2,2-dimethyl-propyl}-
formamide

D

O

D

=4

174
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American Type Culture Collection (ATCC, Rockville,
[0334] Cells were cultured using standard

VD) .

wo ewadee in RPM 1640

bovi ne serum 2 nM gl ut am ne,

(Life

Tec

hnol ogi es Inc.,

suppl enented wi th 10%¢BU81005/022062

1 mM sodi um pyruvat e

Gai t her sbur g,

MD) and

mai ntai ned routinely in a humdified chanber at 37C

and 5% car bon di oxi de.

247 WO 2006/ 002236

PCT/ US2005/ 022062 Exanple 24 In Vivo I nplantation of

Cel

Nd-| nes

(ﬁﬂﬁb&ﬁﬂa cacy StudqQHJ#O

RaGle Cel TS to be

tum
tre

ted
5ks
rile ph
ispende
able c
ani mal
itute

i tutes

du'

€ Were nharves
ponential grjo

oplle

gﬁ?aiuance
prior

were in ac
pf L OT'Y Ani n
of I—lpnl t h * Bet hes

A,

red saline

d Sal
t O
cor da
ml Re

O BRhdh AT eh
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e
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409e of

femal e
br Labo
P recei
hk on D
i -dose
prs  (a
t ment

La oratory Ani mal
at ic nu/nu mceg
[ at sc diW | m ngt g
ved temeous in
X1, 106

i‘es,
tely 300 m
gr oups “df appr oxi ny

pur c
n,
j ecti
HCT-
ani

B)

MD
é99-6«|i
VA

wer e random zed into

'WBT}.MMX&I&@@&@&H
tely 10 nmice each

(B3 tAmingebuipglpRN-
hEeld[ ¥-(ofnocHzmEzy3-
i-(Sveftuerarpbehy F DRR3 7]
nidaraltPyl262-hi nd
dikeetRAlfropyl L

{ c i shed

f or

ef f
veh
conj
Cap
gro
cal
vol
w d

Hécy s
cles W
pounds

i sol (r
M h was
pers f
ines we
L h)/ 2.

to gbgegglate C
'QQ wee
he<dUf ati dn of

r &t cal edl at eftas tn
Fbr spmstical anal

ally
le co
oncen
kl'y ug
the
e pro
ysi s,

t udi gs. Conpounds of99.6t BER)-3eAminvebutyl)-N-
ere~apim ni stered or
pr epe dh a vehic

@)Ai-Fle3-flubokbenbg)-
(3ifRoRSpA&HA)-1H-
Iﬁﬁﬁhﬂﬂﬁyﬂﬁﬂﬂnr

el

values wer e

cal
WO
Mec
[03
tum
beafi
tre
i nt

c41l1at ed
006/ 00
hani st i
38] To

pr s af t

erest a

using t LNei t al
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c Studie HCT- 11
eval uat aLly phar
er tréa?he

rENgENg“far om 3

a si ngle~Qrht;

ari € congentr g
~F

e
1

?
CHs

CHawi t h |a

ST5. Dt
062

6 Co
nacod
KSR.
00-6

X'@ :
b i

dose 0
ti ongme€

Nd@m-f% ArhinbeBfluord4 8
ﬁ{ai)‘ili[ 4 vo

gﬁulggfbs

C

412

~NH:

I,N

N~ CH; CH,
CHj

515.2

N-((R)-3-Amino-4-fluoro-
putyl)-N-{(R)-1-[1-(6-
amino-pyridin-2-ylmethyl)-
4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-
dimethyl-propyl}-2-
methoxy-acetamide
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recei ved an or al
ti mepoints,

for

24 hrs of fixation.

mal i n,

i ndi vi dual

foll owed by transference to 70% et hano
Exanpl e 26 Phospho- Hi stone H3,

dose of vehicle.
m ce were eut hani zed,
w@b@soee2and hal f of the resected tunors col | ecP@€UsZN5/022062

PK and half of the tunors fixed in 10%

At predeterm ned
Wi th

buffered
by

Cl eaved PARP and C eaved Caspase 3

| mmunohi st ochemi stry.
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AZ) .

Cel |

condi tioning for
The chronmagen used for this assay was
wQo@6/0022236 PCT/ US2005/ 022062 WHAT |S CLAI MEECT/BS2005/022062
A conpound of fornula I:

R5

DAB.

r

KSP was a CC 1 standard.

250 WO

NR / RZ R NNR3 R4

| wherein: R is selected fromthe group consisting
of am noacyl, acylam no, carboxyl, carboxyl ester,
aryl, and al kyl optionally substituted with hydroxy or
hal 0; R2 is sel ect ed from the group consi stl ng of
S T VRN 31 i ARR
sel gned fr t he group confﬁét\%’ n@(g m?ﬂ- S) -,
-S(0 -, -$(02 e84 - S(O 2- N(R) - [{Uhdrl-hrnpd-a-2,-
hydrogen gr _al :yl m,d Ais $el ectdifluarerberdelBroup
corfsi sting af Q9eN, yopt i Onal | yimidazel-2ylk-e- al kyl |
opt|i onal |y bstdy ut’ed” af koxy, optdimetbyl-propylsadetantidel
aryl, carhoXyl, c%b boxyl est er, am noacyl opti onal | iy
substitut-ed ::f arnaryl npt; oaat4 QL; o
het éll%cycl ic, d optional Iy @Etﬁst 'prg@p‘(%ﬁ i
wherei n” the optigpal)y substituted! uoro-
sulsti t ut 4d ’1 ca, 4 subst i t uenthsnyly3d Heinpidezol 2orh-
the group |c g of Wl kyll, sulis2-diraetbyl-proRyl} ;
al Koxy, sU it lﬁﬂé o>iy am no cartsaniis acitd umetblylasieno),
ar y|l oxy, St ﬁ_llétoed ar yl oxy, cyaro, aryl, substituted
ary [va substituyt het-eroary
het|éBcycl|i c, tituted hetgrlcﬁ; (S)-Letrahydro-furan-2-
hetler ocycl|yl oxy,~substituted| het e“raﬂ?g?‘é’ll 6‘535{3 Y-
car|boxyl , masf er, ox¢ (exquppyli 1-benzyl-4-
opt|i onal |y} /tJ»Lkﬁ‘éUb aryl |or op@iSedifiubxo-ghenybiiHit e
hetler oar y] o, Noydrexy, 4S(0) dinfBazehnd]-R2-i s
al Kyl , sub al kyl, anyl, sdibgthyl-pteay]jaamide
hetler oaryl| or su@itut ed hetjer oaryl and nitro or. R
and-R3—tggether—wth—the—earhon
and%fe niltrdgen atom attache{?g'zc Fﬁkgé' -%-Cﬁuoro-
hetler ocycl|i @ subst ituted heter ckﬁ’{"é}','é' P -phenyl)-
1H-imidazol-2-yl]-2,2-
>/6< dimethyl-propyl}-(2-
©/E methoxy-acetyl)-amino]-
propionamide
421 533.6 [N-(3-Amino-propyl)-N-
Q o {(R)-1-[1-benzyl-4-(2,5-
i N:iCeLéHa difluoro-phenyl)-1H-
NE\" NH imidazol-2-yl}-2,2-
Oy T dimethyl-propy!}-2-
[ oss% methanesulfonyl-acetamide
CH,
422 429.3 IN-((S)-3-Amino-4-methoxy-
Q butyl)-N-{(R)-1-[1-benzyl-
H,C CH, 4-(2,5-difluoro-phenyl)-1H-
[ ,LchHs imidazol-2-y1]-2,2-
p No~ dimethyl-propyl}-2-
F OT \9 methoxy-acetamide
Eh, CH,

241



251 WO 2006/ 002236 PCT/ US2005/ 022062 R4 is selected

fromthe group consisting of hydrogen, |inear alkyl,
WO alokpbree- am noacyl, -al kyl ene-oxyacyl , PCT/US2005/022062

- al kyl ene-acyl oxy, -al kyl ene-hydroxy, -[alkylene]P

nitrogen-containing heterocyclic,

-[ al kyl ene] p-ni trogen-cont ai ni ng substituted

het erocyclic, -[al kylene]p nitrogen- containing

hetercaryl -[alkylene]lp nitrogen-containing

subsp®ut ed/Gempnonk vyl , and - hviitkyNaRgd p- N\RIOR

wher 423 p i 5 an i@%fger fromUsip (S)aTéﬁ’ah%r% fuvanto-

stral ght chpi ned yl ene optijona
di supsti tutld withjane of the | fore %rgﬁ e 46 (g
sel ected frjom{t hg~\yrGuth consi sit i ng %F‘ Boro-butyl) {(R)

subsl i t ut ed Gnmynoy” hydrbx, gl kyl L1ibenzyl-dr @eb-diflegto-
carboxyl, clagfboxybs€ster; oxo,| spi r?@?&bd&ﬂ@idazdfﬁiyl]-
hal o R10 and Rl' & i ndépendent | y2.3elimethylipropythdrhige
ar ouhg consi|sting o ydr ogen, |al kyl{, subst ituted

al kyl424- S(Q)-ap T, - S(O - Subgigetyt »II
-S(‘C})Z-al kyl 2 substistjzt 5(9l'al &égéhc

subgtituted heterggyckic, acyll, aryf 1 u%rﬁ

aryl{, heter o?ryl NSUNSEituted| het éfd PHdazpl- 2-YéL72:,20aI kyl ,
and |{subst i tjutied llc al kyI off V\herfhm@l}’l-prdwkﬂmgen
R11 (i s hydr] koM or substitufed al koxy; or when
R1 and RS, ther with the ¢arbomn and nitrogen atons
bound respectgvely thereto, ¢gdo nof forma

het ¢ yciicor st+ttutet—heteresyeclic group  then
R3 aﬁ%s:M, toget with thePRPsr 55)515‘3%@%5@%2-
thefeto, forma héterocyclic pr sulssthorylicearid ((S)-3-
het ¢rocyclic gr ) I HGRE, i s sel pct ed jaminovinhghgoyebuytyl)-
consgi sting ~Wherein L|is s%{(lk)ct-@ﬂbémltmt(ng-
group conshsti ng o ~S(MB) g- Wher edifluoso-pAénhyD)-11WO,
and|Cl to 5 al kylene opti ona Iy skbifabdlt-gg-ov.t h
hydfoxy, halo, or‘{@cyl ar@ and Adlﬂle?hﬁeﬂrsﬁlf%ﬁlﬁé)m

the& tp e ORS SR of n?\/l subsit it ut’e

Ily

het gF c‘)s‘ajlr yI| subsfituted het e 346 yIN-((Re-B ekminpebuitgl)-N-
subptituted heterdcyclic, cydl oal kj(R)-lafidbezbbai(2,5t ed
cyc| oal kyl | - and & Of., ei ther R6 diflubib-pleengbliget ed
fromthe grpupfchpnsigying of heter@mylgidl.q, ylppyl and
het jer oar yl ™o [ may |be o ljpyo stitute
with -(R8)n'Ywhere R8 is as define gégceg&] mis an
i ntleger friom 1 t ?Trrd\t,hé“ ot her, of ®is
sellected flromthe grqup consifsting of hydrogen, hal o,
and al kyl ;| *gr and R7 are|both|hydrogen; R8 is
selfected fl[rom|the group consijsting of cyano, alKkyl,

al Kenyl , al kymyl , - CF3, al koxy, al o, and hydroxy, 0
phar maceutical |l y acceptabl € saltTs, esters—or—ptrotugs
t hereof. 252

=

L

=
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WD 2006/ 002236 PCT/ US2005/ 022062 2. The conpound of
claim1l, wherein the conpound is represented by
wo ot 23d 1 A2 (CH2)n R14 N R13 Ar i *R12 ApCT/Bs200i022062

NNX1 R4 Il wherein: Ar is selected fromthe group
consi sting of phenyl, pyridinyl, pyrazinyl, and
thiazolyl; X is selected fromthe group consisting

of -C(O- and -S(0O)2-; A2 is selected fromthe group

St f aryl, heteroaryl, heterocyclic, and

Comtpourid Whi ch may [Nﬁ.pppﬁqa ar iy

W th 0 4 SUDSTTHEERTR --A m‘_

sting 4f al kyl, suﬁ‘)stlt 1 %gy lgg-;&
Xy hthte: " A

al koxy,y am no, hallo, hy

x
p consi sti
al kyl , | opti HWQFW%} zﬂﬂr?yt%g#ut ed

Ubstest ut ed ar yl dimetndaoxgpyl}-2-

oacyl, gpti ongmethosyasstamideed
W)sﬁtxs(i tlut ed |het érocyclic, and
cycl oal kyl ,] wherein the

groups jare gubstituted with 1
iituents selected frnomthe group consisting
gubsf™t uted alkyl, al koxy. substituted

; ' no ubstituted a 08¢, Me+{YRPLY1-Benzyl-4-(2,5-
subgti t ut ed xl%/ cyano, atyl, sdifieérotphepd)ary! .
het groaryl , sub fueed het el oaryllmlwbpg @bl c,
substituteq Fet r ¢tH,c, heter ocycduy, m Eﬂ sjituted

het er ocycl y ; Nac —%ﬂar boxyl, cap 0X0
(exg¢ept whe ally substi
optifonal ly|s st | t wed'NnHEt er oaryl) [i’? B%;h y-

-S(02-R9 where R9 | SMal kyl, bubst PEUHBHE al kyl, aryl,
subs#3% ut ed het er oaryl dB7.3UPs (nggt,Qﬂmo-4 fluoro-

het er oar vyl nit&o; 253 WQ 2006 .
PCT] US2005 St s sel efted EE?(Q'S' &lg{élj@l %Elf?)lzfﬁ
consi sting l'inear al leﬂudrazol-Z-yl] 2,2- i
-al kyl ene- doy, Wiy ! ene- OXY i ihyl-propyl
-al kyl ene-acyl oxy, =al kyl%ene-lhydro VX Yi-propyl}-acetamide
-[a43)65 enelp ni trogen- cont ai ni ng
q 503.2 |((S)-3-Amino-4-fluoro-
Ho oHy bqu)T{(R)-l-[l-benzyl-4-
Fo N/ s F .(2,.5-d1ﬂuoro-phenyl)‘-1H-
N, _<\N-\’Z imidazol-2-yl]-2,2-
hd o NH, dimethyl-propyl}-carbamic
F acid methyl ester
431 456.2 [{(R)-1-[1-Benzyl-4-(2,5-
;: difluoro-phenyl)-1H-
N HsC CH, imidazol-2-yl]-2,2-
®/</; /)\RLCH;, dimethyl-propyl}-carbamic
o §\/NH acid tert-butyl ester
F 0_CH,
H:s(?(('iH3
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het erocyclic, -[alkylene]p-nitrogen-containing

substituted heterocyclic, -[alkylene]p-nitrogen-
w@omwbainsng het eroaryl PCT/US2005/022062

-[ al kyl ene] p- ni trogen-cont ai ni ng substituted

heteroaryl, and -[al kylene]p-NRIORI 1 wherein p is an

integer fromO to 1, alkylene is a straight chai ned

al kyl ene optionally nono- or disubstituted with one of

the foregoing substituents selected fromthe group

CONNG T NOIQmp{dUddP: SUDSTI qu.,.a@aM nydroxy,
al kjihs SubstTt it ed abkyt——Tar __1 T
oxom%pl ro*ycl %I kyl, and hal 22(%5 f%( ¥beﬁ'2§}1§t

i ndependent | hected from the gr B]&E ﬁﬁ@?@éz&fn -2-
hydf ogen, *f@ubst i tuted al ky® ,
-S(D) - substituted al kyl, -S(Q) 2-al WFhY benzam1de
-S(P) 2-substitutfed al kyI het er ocyclic, substituted
het arocycl c, ac A, aryl . subisti tuf ed aryl

het greary! ERuted  NetegeE8 Vi3
subs ?t ut ef cycky| or \qunﬁ%% 1-%, B
y

hydfoxy, &l kox substitutied alK
and| A, "t oget her 't'hcthe carbpn at Bl Vi
boupd resp@:«@w et et'o, do no(neﬂgl,lpﬁogy -

het er ocycl r sub¥+tuted heter oflyeropaenpxy s etamyids,
X1-A and R4, together wth the niftrogen atom bound
thereto, fprma heferocyclic jor supstituted

het erocycl | c grou R8 is selectedl fromthe group
consgi sting|of cyane, al kyl, a] kenyl, alkynyl, -CF3,

al klxy, hal o_._andf h\/dmxy 2 is hyr‘lr ogen, al k\r/I :
R13 is al kyl or aryl; R13 and X - A, together with the
carbon atom attached to mgﬂﬂ ¢ he nitrogen atom
attached to X1 join to form eterocyclic or a
substituted heterocyclic group; Rl4 is hydrogen or Cl
to C4 al kyl ; mAssayaJrDmgganngelﬁﬁéﬂAct@vuyto 2: nis
an integer equal to | to 3; or pharnmaceuti caIIy
accept HBR6} sRhissxampleqrevides gorepresenjativietin viod ass@y foridetermining
conmpound of claim1, wherein the conmpound is

KSP atipdtysiasnt-&dPinyfiddonivubtabiled obtaidbd v B Kifinddde purchased from
PCT/ US2005/ 022062 A2 Rl16 o-:>r n A (R8 1 m/N X1

Cytosl@‘ﬂeton Inc. (Denver, Colorado, USA). The motor domain of human KSP (Eg 5, KNSL1)

was cloned, expressed, and purified to greater than 95% homogeneity. Biomol Green was
purchased from Affinity Research Products Ltd. (Matford Court, Exeter, Devon, United
Kingdom). Microtubules and KSP motor protein (i.e., the KSP motor domain) were diluted in
assay buffer (20 mM Tris-HCI (pH 7.5), 1 mM MgCl,, 10 mM DTT and 0.25 mg/ml BSA) to a
final concentration of 35 pg/ml microtubules and 45 nM KSP. The microtubule/KSP mixture
was then pre-incubated at 37°C for 10 min to promote the binding of KSP to microtubules.
[0327]) To each well of the testing plate (384-well plate) containing 1.25 pl of

inhibitor or test compound in DMSO (or DMSO only in the case of controls) were added 25 ul of
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[11  wherein: Xl is -C(O- or -S0)2-; A2 is selected

fromthe group consisting of aryl, heteroaryl,
whedoenaxyel i c, and cycloal kyl, all of which negT/82005/022062

optionally substituted with 1 to 4 substituents

sel ected fromthe group consisting of alkyl,

substituted al kyl, al koxy, substituted al koxy, am no,

hal o, hydroxy, and nitro; Ais selected fromthe

group consi sting of hydrogen, optionally substituted

ATP sélhﬁaﬂ (ATP Hgﬁt@@?dl 4 Xorﬁugtgéxdy }Hﬁ%@o ﬂfé’ss?tp@ﬁf*fé}g&‘ﬁdn%sa%ly qf the above-

substitute ary car car oxy

s A LTS 'S o e

c) oal kyl e optionally substituted
Follo é’efng Sons NG lél&f%wmo fe@gia Bakohite gran-basse dse it detoots the
fromthe group consisting of alkyl, substituted al kyl,
releasegiflimnrganie plmpﬁatg) was added %y eachnvelb, Theslates iweret incutatsdrfor an
aryl oxy, substituted aryl oxy, cyano, aryl, substituted
additioaalyd-10 hemeesthely the absetbaidetat 680 nhek &y db@drﬁimed using a Victor II plate
het erocyclic, substituted heterocyclic,

reader. "EAEARGWR oY hBR6Ybans s BEEI0L ith €6rredpBh &6 éﬂl&)ﬁ% I’of RXY activity in the

carboxyl carboxyl ester, o0Oxo except

samplegptl‘gc? g@é oF( fg‘cLllxh ﬁ#u'b t&%&&r oxé%npo cb‘jvgst aﬁtgﬁ'g nﬁg%t s§d on%lqe decrease
it R S8 o i ST e

sel ected fromthe group consisting of alkyl, alkenyl,

Excel qf|Beipm data angtsis softexs by GsardiPad Saftweiednoxy: R4 i s
sel ected fromthe group consisting of hydrogen, |inear
al kyl , -al kyl ene-am noacyl = al kyl ene- oxyacyl ,
- al kyl ene-acyl oxy, -al k% ?fg roxy, -[alkyl ene]
-ni trogen-contai ning 255 WO 2006/ 002236

InhHglioheP CeBnkh2 Por6hferatidreincEymmlor Cell Lines Treated with KSP Inhibitors

-[ al kyl ene] p-ni trogen-cont ai ni ng substituted
het er @328]i Cells[vwadrk platadeih 96+wWéll plges at densities foma500 cells/well of a

het eroaryl, -[al kyl ene]p nitrogen-contai ni ng
96-welbplafetant lalls%@ai £Iney gtow fBPY hb@s Mﬁ%@tﬁ@ﬁl&%ﬂ with various
ereln pis an integer fromO to 1, alkylene is a
k
conen A" TASDOURRS R SRVl

“E%??t%%8%%%9%5“%“%%‘5@%&3@%3? byl Bopatenrigne

carboxyl ester, oxo, spirocycloal kyl, and
sulfophgay S ek RIS @) S rRRpt R Sy 187 4501 et Beorndcorpradit catalog
roup consi sting of hydrogen, alkyl, substituted
#G358‘g ‘pTlter 96 AquedusyOne Sabuitn EelbBrdliferatioh Abday), and incubated in the dark
- S( O 2-al kyl, -S(O 2-substituted al kyl,
for 30 minutes. The amount of luminescence was determined for each well using a Walloc Trilux

plate reader, which correlates with the number of cells/well. The number of viable cells in the
wells, that received only DMSO (0.5%) serve as the 0% inhibition data point, while wells
without cells serve as 100% inhibition of cell growth. The drug concentration that resulted in a

50% growth inhibition (Glso) was determined graphically from sigmoidal dose-response curves
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heterocyclic, substituted heterocyclic, acyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
wWeyboed2Be| , and substituted cycloal kyl or whePCRUS2005022062
hydrogen, R11 is hydroxy, alkoxy or substituted
al koxy; or when R15 and A, together with the carbon
atons and X1 bound respectively thereto, do not form
a heterocyclic or substituted heterocyclic group, then
X1, A and R4, together with the nitrogen atom bound
of logitihwasfeirned deservatuch @tuOccdduatsqperseriificontiddflat 72 hours of continuous
heterocyclic group; R15 is selected fromthe group
dmge%?&%estlng of ethyl, isopropyl, t-butyl, or phenyl;
and X -A, toget her with the carbon atom attached

to RISi@g) U e oLl i04SRALATIyddfighed Lo X join to

forma ocyclic or a subs it ed het erocyclic

et hy | 93801 Tnakel ARDurstarasy wis eettofms apdesspibed above,

pharmaceutically acceptable salts, esters or prodrugs
the@anfer(!bllﬂihes conpound of claim1, wherein the

r@ﬁgggg_ OL%J eSS d by formula I'V: 256 WO

2006 36 )

RI7 A N X R4 8%%%% 1A(A%Aé‘R%ﬁHne ﬁg@%gﬁ/ﬂﬁ”

R17, and ni aﬁgpegs defl ned above. 5. The conpound of

claim1, wher#fhgliHelucosepddolaBicarbepr esent ed by

f orvim A435- brésdt cdnB&rhidRlfieY S N R15 17 -+R N N N - X1
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

Drug Resistant Cell Lines
KB3.1- colon epidermal carcinoma; parental cell line
Iscove’s +10%FBS +1% L-glutamine +1% P/S

KBV1 - p-glycoprotein associated multi-drug resistant cell line

RPMI 1640 +10%FBS +1% L-glutamine +1% P/S +0.2ug/ml
Vinblastine

KBSS - p-glycoprotein associated multi-drug resistant cell line
DMEM +10%FBS +1% L-glutamine +1% P/S + 10ng/ml Colchicine

Example 22

Clonogenic S;)ftagar Assay Protocol:
[0331] Human cancer cells were plated at a density of 3x10° cells / well in a 6-
well plate. The next day compound of interest at a certain concentration is added to each well.
After 24 and 48 hrs incubation in the presence of compound of interest the cells were harvested,

washed and counted. The following steps were performed using the Multimek 96 robot. Than
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R4 V wherein X1, A A2, R4, R8, R15, R16, Rl17, and ni

are as defined above. 6. The conpound of claim1,
wob@e®e0223¢ he conpound is represented by formul BCVUS2005/022062

257 WD 2006/ 002236 PCT/ US2005/ 022062 A2 (R8mlL R16 N

\NM RI5 I\ | - RI17 A1111/ L~/ 1 NINX R4 VI

wherein X1 A A2 R4 RB R5 R16 R17 and nl are as

defi ned above. 7. The conmpound of claim1l, wherein Rl

is selected fromthe group consisting of phenyl,

500 v1dB¥é 81,/ vicHOw e PRiéd intar QBJIVEII plate iRt Wid coatddl With Pblyﬂéhla previously
and 2- hydr oxy-iso- propy 8. The conpound of claiml1

to prevﬁﬁtgi Oglg}rnlgi?t df %l’tlei:&:llg ¢ g Pgﬁﬂ &fﬂge Q’%Jﬁ uﬁ%agﬁ%g(gz’t dét&?() <3{as melted,
AR MR g ion R et iy the sof

of 1, 3- benzoth|ad|azol but oxy, but oxy
agar solidifiedghg plates ayase igphbat %q3\(/7h€>f9¥ 6 daysp Algmastiig dregpnagided to cells

et hoxy, furan-3-yl, hydrogen, isoxazol-3-yl, nmethoxy,

and platest Were in@batet Higt epid'ttima% hish€hg OD ghapge wds measusyttd on a Tecan plate
pi peridin-4-yl, n-propoxy, pyridin- 2-yl,

reader BYd RZJofisider¢ to Edttdlab ydhahe hdmberoflcolonies formed in soft agar.
tetrahydrofuran-3-yl, tetrahydro-2H pyran-4-yl, 1H

tetra Esi&d?’ﬂ’rggelg}é'dtcﬁfrb@ %‘lﬂn z Ly vEdiRaabe ﬁ‘bYcilo%mal act1v1ty as

1, 3, 4- a i adi azo

measur%ig?érFj - glgo%f%% 62}:13&1 ‘éﬁ?ﬁ? in ESS%¥ iﬁﬁdtocg)@cfeg{:?ﬂ?e%zlglE'x%m)f)ie's 20-22,
with prORSSRSY frgc'm é‘h%%&b%fog@p@ t¥wr°5%ﬁ 3%?%21-"9}“)/ 5 M, with
mor phol i no, oxazol -4-yl, gl%e“ din-N-yl, pyrazol -

particnjsph et cmbpimepi haviicthologiog ctiiy bleselim bt 1000 1M, and
tetrazol -5-yl, and thiadiazol-4-yl. 10. The conpound

with thefmest preferied eﬂnlar&hant%hminé(hidl@gi@(l aytivaty d5(1€35 Zharaboat 160 nM.
a substituted aryl or heteroaryl group selected from
the group consisting of %xa thé’i 2H i m dazol -4y1, 2

Cell Lines

[0333] The HCT-116 human colon carcinoma cell lines were obtained from the
American Type Culture Collection (ATCC; Rockville, MD).
[0334] Cells were cultured using standard technique in RPMI 1640
supplemented with 10% fetal bovine serum, 2 mM glutamine, 1 mM sodium pyruvate (Life
Technologies Inc., Gaithersburg, MD) and maintained routinely in a humidified chamber at 37°C

and 5% carbon dioxide.
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258 WO 2006/ 002236 PCT/ US2005/ 022062
am not hi azol -4-yl, 4-t-butyl phenyl, 2-chl orophenyl,
wQ2@kloaa266 6- net hyl pyri d-4-yl, 3- chl orophenyl , PCT/US2005/022062
4- chl orophenyl , 6-chl oropyridin-3-yl,
3, 4-di chor ophenyl, 2,4-difluorophenyl, 1,5-
di net hyl -1 H pyrazol -3-yl, 2, 4-di nethyl thiazol -5-yl,
1-ethyl -3-nmethyl -1 H pyrazol -5-yl, 2- methoxyphenyl,
4- met hoxyphenyl , 4-net hyli soxazol - 3-yl,
5- net hyl i soxazol - 4-yl, 4Exmbhay243henyl
- met hyl - 3- trlfluoronethyl 1 H pyrazol -4-yl,

1
1-met hyl -5-chl oro-1 H- pyr
5- met hyI Jml-’twllamm@lgn of éelL%m |aa§irl$féfw§tyriws
é_ ?%/: ,r[g.‘:siﬁcilr 2@@1{%9%;@;)}@‘;%:1@ n{;qrzel \]:v!er% azquggtteg o)nE cglpgulfure flasks
2, 5-di et hyl oxazol - 2- am not hi azol -

during &xpastentjiligrowtiy Iwasheﬂl ane withistarile pb@ﬁphatnyhyiﬂeeeﬁcﬁalm {ABS), counted,

2-methyl -3- trifluoronethyl pyrazol -5-yl,

and reshsganded fir Hadk’ sl Bakhbed Sutt Sulatiey 13, 2/duityible dbonentratioh frior to
met hyl benzi m dazol -2-yl. 11. The conpound of claim 1,

implan‘m{c;) ein Xor X1 is C(O or S(O2 and Ais a
stituted heterocycl ic or cycloal kyl selected from

the g :@g@g 8? mﬂ?’cy les %ere 111 accordance with the Institute of Laboratory

[ (am m no
Anima R 2t lgﬁ u{ufltgg él ﬁealt?lobc%es a, W) Guide for the Care and Use of

1- nethylcarbonylp erldln 4-y
Laboratoryedniise Nibe toytvsil yseweeki old ﬁemle athymieBW ny nHcepyrehased from
oxopyrrolidin-5-yl, 2-oxopyrrolidin-4-yl,
Charle?R@V@ii{ﬁbbtylthiEﬁ@Wémiﬁgmh,MA)m tsedzol i di n-4-yl, and 3-
hydroxypyrrolidin-5-yl. 12. The conmpound of claim1,

wher e |¥)33<7 Jor M¥de reseiftddJubBiitastods Znjediidné\irits thé hind flank on Day 0 with
substituted al kyl selected fromthe group consi sting

s QRTINS R Y i o
(approglmaaé gﬁB he ”’3" & {ﬁrn}ﬁo%eﬁd § oﬁégﬁle’l}% grou%s '6|f approximately 10 mice each

hyl h h If I h
for eft’%g@)@;dlggaéngglg%}g@}s 0 111;1@1;{%9( ﬁm?ruveh?crl] ] v(zre% aﬁmlmgtered orally to mice,
(5-nmethyl -2Htetrazol - 2-yl ) net hyl ,
with ﬂmopipohnd&pteydmkhiwizqmdwommnmgdlﬁ/b ngm%q gppropriate
1H 1, 2, 3-triazol -1-yl net hyl,

concerﬁf‘al'u@ms2 'ﬁlrﬁéﬂ %69&1‘[ waymeRubad m@d'tvéekiy ésxﬁ$ Ve#fércalipers for the
-ynre y, 1,2,4-triazol -2-ylmethyl, 4H

i i 4R PSR ol MRt g x it
For staﬁgli?g pp%%yﬁg', -Y/arr{ﬁ%stxﬁvp ce]il(;{ﬁ]e {epﬁlslrnér}& ﬁvy(f-?aﬂex b{rﬁegty sI { test.

di met hyl am noet hyl , and 2-oxo- 3-

am nopyrrolidin-1-ylmethyl. 259 WO 2006/ 002236

PCT/ US2005/ 022062 13. The conpound of claim 1,
wherein X or X1 is C(O or S(O2 and R and R3 are
cyclized to forma divalent heterocyclic group such
as 2-oxopiperidin-N-6-yl or pyrrolidin-1-yl.
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14. The conmpound of claim1, wherein Ais
N- et hyl am nocar bonyl . 15. The conpound of claim1,
wob@emdn3k4d i s selected fromthe group consi stPEDUSI005/022062
hydrogen, piperidin-4-yl, -(CH2)2-NH2,
-CH2-azetidin-3-yl, -CH2-(2,5-di hydropyrrol-3-yl),
-(CH2) 3- imdazol -1-yl, -CH2-(1H i m dazol-4-yl),
-CH2- pyridin-3-yl, -CH2-(2-hydroxypyridin-4-yl),
- CH2- ( 6- hydr oxypyri di n- 3- yI) - CH2- nor phol i n- 2-yl,
- CH2- pyrrolidin-3-yl, f»n-l Eguoropyrrolldln 3y|)
- CH2- ( 3- hydroxypyrrolldl n- 3- ?
-CH2- (4-fluoropyrrolidin-3-yl), -CH2-
( 4- hydriGxy Mechanhistic Stigligd in, HCT-116 Colon Carcinoma Tumors
- CH2- ( 2- hydr oxynet hyl pyrrolidin-3-yl),
- CH2- pi0B38] dTneBalyate eaB-Bharinhicddyhbmi; chahgésas dhmdrs\lfiel treatment
- CH2CH( NH2) CH2OH, (CH2)3 OH, -(CH2)3-Q CO) - phenyl,
with a K[SPHahibitolRice bé 1n ﬁ@ﬁ@(ﬁ)’ M@Hﬁ? 3n volume were treated
- (CH2) 3- NHOCH3, - ,

with a@ﬁx féy&gl‘li(ﬁ_ég )'c/)g lb&gﬁoﬁqdl' of l(r%%é’?’{(\%_@x %18&5 FX@ qo)ntrol animals
receiveoé %:%%%N&f QI? KIQIHF Mﬁﬁ@ S‘H&’Ff |t1)mepo%§g,@jcg}qﬁpal mice were euthanized,
with pﬁaS Lo %m&g&g;&% %ﬁ [gt:ggql)rg cgli]@p:g; foriP8Hmd half of the tumors fixed in 10%

ridin-3- ylox 1H i ndazol - 3-yl
buffered(fgmﬁ f(%bmg%&rwdeﬁb Vﬁ%&'ﬂ(ﬁn){;Bl}ayBl} hrs of fixation.

(CH2)3NHCH2 (6- fluoro-1Hindazol -3-yl),

- CH2CHOHCH2NH2, - CH2CH( H2, - CH2C(CH3) 2CH2-

N( CH3) 2, - CH2C( CH3) 2CH2C?§£3 pi perazin-1-yl),
-(CH2) 2C(O) NH2, - (CH2) 2CH(NH2) C( O NH2,

PhesphieTIR tieNIR,) Cled) éd-PARPGIHD) QW&‘J‘@)&%&@B @iidinohistochemistry.

- (CH2) 2CH( NH2) CH2COH, - (CH2) 2CH( NH2)

- ( CH2)[8389]( BectidhiRere prégaréd) ﬁ&iﬂ%@éﬁﬂ(ﬁk&% gé%fﬂfﬁérﬁbedded
- CH2CHFCH2NH2, - ( CH2) 2NHC( O) CH2NH2

subcut&’lé@l‘?@ﬁ?c%" Foﬁc@t‘?e)ugnw m%ﬁston&%%wmuman

( CH2) 3- N( CH2CH2 OH)

antlbod}(@%)#%%&f?%%%ﬁg( ﬂ?@%ﬁ@%mtm}ﬁgd anti-rabbit

( Zsp rocyl copr.opyl -
seondy SR GRSty L, Pidbed ol in e decion sy
and A’ is selected fromthe roup conS|st|n?
Slides Wﬁl@ﬁﬁmedglsg}g Hopemaed sl;gdeyqtamg agndicompptillayheillary reagents (Ventana
_ 3-cyanophenyl, 2, 4-difluorophenyl, 260 WO 2006/ 002236
MedlcaPGWtBJSS,ODK/s@iAtZﬁZCelEccﬁtdﬁicﬁiﬁngcﬁbopMWhistone H3 was CC2 mild. For
3, 5-di fl uorophenyl, 2-fluorophenyl, 3-fluorophenyl,
detectidh bff dieuved PARH, a r@obib?&?&éﬂﬁﬁl’ beidd @aﬂ#m%%@ Mource Camarillo
1-(5- nethyl)-lsoxazo -3-yl, 2-nme hylphenyl

B e e R —

by a peiﬂl&égh d%‘hﬁﬁufﬁn gﬁaﬁnrtlgr/\#g{;ogpiﬁpe aﬁélqs%jégg.‘géh% lﬂéﬁ%{ect—g? ¢

conpound of claim 17, wherein R6 is
Labora@ﬁ%iﬂtghng% AP G- dian Inskpesteriib P FeStigral was accomplished

using citrate buffer (Decloaker, BioCare, Walnut Creek, CA) before staining on an automated

stainer (Dako, Carpenteria, CA). For detection of cleaved Caspase 3, a rabbit polyclonal
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3- bronmophenyl, 3-chl orophenyl, 4-cyanophenyl,

2,5-di fl uorophenyl, 3-fluorophenyl, 2- nethoxyphenyl,
wQ@200e0bm23¢ phenyl , 4- net hoxyphenyl , 4-nmet hyl phePgi/pUS2005/022062

pyrazin-2-yl, pyridin-2- yl, thiazol-2-yl,

2-trifluoronethyl phenyl, and 3-trifluoronethyl phenyl.

19. The conpound of claim1, wherein R6 is hydrogen,

hal o, or nethyl. 20. The conpound of claim 19, wherein

R7 is a group such as 3-fluorophenyl. 21. The

antlboc%o@% W @58&9 'B1b80 e V@[ﬁ{ 13 CB%) %[Elga ﬁétiﬁ%&t!eh %.ﬁti—tré’obfitosre%ndary

azaspl ro[
antlbocgreq(} g‘iﬁ%ﬁ:fl Ir(gvr%g)éé?lgg 8 IA?Spneg(f)x1§ase-baseccf) %g&r{]o%tainjng
Samnopropl) (1 R- (1 - benzyl - 4- phenyl - 1
protoci(VattasizioR 2B EhtszKI pgtprpk%hmtynemBﬁélmﬂr@eﬂé\me&’eused Heat
N-(3 am nopropyl)-N-[(1 R)- -(1- benzyl - 4- phenyl -

inducedepitopdaztpieval-wds)acRomphishhy hﬁing pitta}dolmrffen niDddpaker, BioCare, Walnut
N- (3-am nopropyl )-N-[(R)- (I -benzyl -4-phenyl -
Creek, @A)meﬁﬁé Qlairdng Yh i Bﬁl@ﬁﬁé{eﬂ@ﬁeﬁﬁ%(bak&r dhydrie n:z@@mml &ll cases the
-am nopropyl )-N-[ (R) - (1- benzyl - 4- phenyl -
chmmﬁ l(-lg%éjc?ﬁ)?'thege sl QDK et 1 benzan de
am nopr opy
R) - 1-[ 1- benzyl - 4- ( 3- bronophenyl )-1 H i m dazol - 2-yl]-
2-nmet hyl propyl } b enzanEssmph-273- am nopropyl )-N-{ (1
R- 1-[1- benzyl 4- (3-bronophenyl )-1 Himdazol -2-yl]-

2- et hyl propy! i tﬁ%hggﬂls%nhemistry

N- ( 3-am nopr opyl ) -

R) - 1- r ono zol
> o s loppetiont SeerrRr U A HEY SR AR g0 Sabedies
2006/ 002236_PCT/ US2005/ 022062 N- ( 3- amj nop o

subcutqq_eopg tumqrs.1Ferdesgetion of KSPpg &b@ﬁm@&yﬂgnghant 24 antlbodg (Cat. #
H i m dazol - 2-yl ]- 2-net hyl propyl

AKINOPfrdmdCytoskeletdn) vwagviseth Am;qtmymmmpw yecondasy laptibody (Jackson
{2-methyl-1-[1 -(3 -nethyl benzyl)-4-phenyl- 1 H -

Labs, Wektd@0e,| PA)y whd fso@iployedhnetbetion assay. Slides were stained using an
N-(3-am nopropyl)-N- { (1 R -1-[

automa]te@ﬁﬁfe)’ét yifleraRd 'ES&BQ&‘MQ Qﬁ‘tﬁbﬁr}f TdagehisTVeR®AA Medichl Systems, Tucson
3 et hyl propyl )} benzam de’ N1 3-am nopropyl)-N { (1

AZ). (ﬁl COEélﬁé{nElg ?éx%’l%%lg lw‘a% rf? lhﬁﬁcﬁpﬁ en)!‘hll%e)a%ﬁ‘@ééﬂ ¥484 Pbrthis assay was

DAB
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N-(3-am nopropyl )-N- {(1 R -1
-[ 1- benzyl - 4- ( 3- met hoxyphenyl )-1 Him dazol -2- yl]
WO 2000103296 propyl } -4-(trifluoromethyl)benzan BET/US2005/022062
N- (3-am nopropyl )-N {(1
R) - 1- [ 1- benzyl - 4- (3- met hoxyphenyl )-1 Hi m dazol -2- yl]
-2 -methyl propyl } -2, 4-difluorobenzam de;
N-(3-am nopropyl)-N{ (1 R-1-[
1- benzyl - 4- (3-chl orophenyl )-1 Him dazol -2-yl]-

AR LJ[&{I{/I%E)E{' } benzam de; N-(3-am nopropyl)-N{(1
WH S"q enzyl - 4- (3-chl orophenyl )-1 Him dazol - 2-yl]-

4- et hyl benz d
L %q?%hgm nopr op I%ITIN-{ (1yR) 1am =

-[ 1- benzyl - 4- (3 chl orophenyl)-1 H i m dazol - 2-yl]-

2- et hyl propyl - 4- (trlfluororrythyl)benzam de;
N-(3-am nopropyl) N-{(l

R) - 1-[ 1- benzyl - 4 (3-chl ophe yI) 1 H+|mdazol 2-yl]-

2- et hyl propyl -2, 4-di benz
N-(3-am nopropyl) N-{(l
R)-1-[ 1- benzyl - 4- (4- net hy I) 1 |mdazol 2-yl

]-
2-met hyl propyl } benzam gfé; I\I- opr pyI) N { (1
R) -1-[ 1-benzyl -4-(4-nethyl phenyI)R H i m dazol - 2-yl ] -
2-nmet hyl propyl } -4-nethyl benzam de;

N- (3-am nopropyl )-N-{ (I R-L-[I

- enzﬁ! -4-(4- et hyl phenyl )-1 Him dazol -2-yl]-

yid yl propyl } -4-(trifluoromethyl)b enzam de;

R (i3 seladtad poRPHe )grd\kpfcoﬁgastln of aminoacyl, acylamino, carboxyl, carboxyl
1-benzyl - 4-(4-net hyl p enI)lH-lmdazoI 2-yl]-

ester, azylsr@ncL# ctp(@gwnylly glbatl@reﬁm@r

2(1§ g?:ztgﬁ? B@Rﬂ%&a)gﬁd&?[&ém@ t% tfl‘érdﬁg/%ﬁ] 'chl'(}ﬁ Q{@eﬁﬁ 1

143 mélhq/tb@ Eoaphe @ﬁjupl\toﬁéistmg ofdydogeeh and-X<AL wherein X is selected

fom o ouh oSy o s NP8 B OF AR e R

hvd 1 (@@gS- di f1 uor obenzyl ) - 4- phenyl -1 H-i m dazol -
Y ro%?i]o ag&v yI propyl } -4-nmethyl benzam de;

NA Qﬁsebauad(ﬁwmpﬂw grodp forfsistirp -of hydrogen, optlonally substltuted alkyl,

opors AL 5 SRR BT ) 5 s,

optlonﬁ?rédﬁﬁigt%@{ t%?e%s lr gbn%%tfﬁg%' B?ll))slltuted heterocyclic, and optionally substituted
cycloaliyil,heaein nhezogti,opaliy thqglrngS}are gubstiatted, withy] t¢ 4 substituents
selecteLi( rom m/e grcsnlfp I;é)n%}/sh}lg ﬂlﬂ% Ql'ibosﬂwte& alQﬁp Elﬁmcy,%ﬁbstltuted alkoxy, amino,
substituted amino, aryloxy, substituted aryloxy, cyano, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
heterocyclyloxy, acyl, carboxyl, carboxyl ester, oxo (except when A is optionally substituted aryl
or optionally substituted heteroaryl), halo, hydroxy, -S(O),-R’ where R’ is alkyl, substituted
alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl, and nitro; |

or R and R?, together with the carbon atom attached to R! and the nitrogen atom attached

to R form a heterocyclic or substituted heterocyclic group;
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N [(1 R-1-(1-benzyl-4-phenyl-1 Himdazol-2-y
[)-2-methyl propyl] -N [(3 R)-
w@Rwenixda- 3- yl met hyl ] benzam de; N[ (1 PCT/US2005/022062
R) - 1- (1- benzyl - 4- phenyl -1
H i m dazol - 2-yl)-2-methyl propyl ]-N-[ (3 S) -
pi peri di n- 3-yl nmet hyl ] benzam de;
N- ( 3-am nopropyl ) -4-net hyl - N-f
(IR -2-net hyl -1- [1 (4 met hyl benzyl ) - 4- phenyl 1

R TP remibh B ORISR Ry e MR ER A8 e-aminocyy,

-alkylenglost gzl - Mleh%@ﬁﬁky,}-alh?l@ﬁ@ﬁy@l@xy, [alkylene]p-mtrogen-contalmng
am nopr.opyl ) - 4- met hyl

heterowsglg Baékﬂqu]enﬁsﬂgynﬂorﬁw@ﬁggl subatlmteﬂrhﬁzymphcz faﬂl}yéw&pymtrogen-

oA (SRR e

[alkylmeq,pmlﬁR whzwmplesanl‘in{egérﬂﬂ)ml}tbll benzyl - 4- phenyl

d azol | propyl [2,2- dinet
a(l ?FE"tlﬁﬁlSHPl,gé? %{?fl}?gefhg)’i%% p@%{le]} lfyetﬁglgmoa glsuhpt t)éd with one of the
foregoﬁ’i)g sﬁbsgaz A %@%d%:ltfa ) netéh%/rlagl? gclaori/s s]tl_nﬁl_of %r’nhn_o, substituted amino, hydroxy,

alkyl, a:hbslﬁute;ilall@d,(mbmb’b%l}bopﬁream,m)m ;pu)opycipg/lkyl dndiedlbyy | ben
E\{z ofte %K{}p Rdgrll %q]l%% %/Wﬁilg groHétcH%thg of hydrogen, alkyl,

substlt{lté§ a)ka'l)' Sg?}tagkﬂ %(@b@ﬁﬁéﬁﬂt&@ﬁﬁ?ﬁ@@ﬁraﬂéyl [$),-substituted alkyl,

heteroqa;chm substishited hyﬂeyoczclmgaemu pybpybstitutad amyt, frpterodryl, ubstituted

el U i LR

Torkaray? Ps—t{yarc(gehl RV 4oR@iret BlkoRp @B mllt]su&né& alkoxy;

| m dazal, - met hyl prop yI ) benzam de;
vdeaR r?@éﬁ?o gpgythg;\(vy(tllﬂp)caghop and mtrogen ‘atoms bound respectively

thereto Erlnc? gég%}'méﬂefe ééyrﬁhé })fﬁfb?pr g%iﬂe;quc%gﬁ rtlt%eélmR Oand R?, together -
with thbl-nﬁtﬁogeﬂmtm bb@r[d/ﬂhkreh}r fqrin Lhetdrocyclic or substltuted heterocyclic group;

fl h h
]lea aésmcé 9m}t %%P@p@ﬁ%%f@ﬁyfjﬁ 5 2»9 r@lp&dﬁ@ﬁ‘@ﬁféﬁaoaethe group

i SO OBRSR oy ] BTG g v

hydroxyAha’re,tdr(anyllammmmldie N- (3-anmi nopropyl ) - N-{ (1
RT3 5elsetaT BOIA the eioiponTuN o A b bstibutdd At RetefGatyl substituted

heterodg'gl ﬁet@fﬂcgélibr Qthé'tﬂuté\& Reterocyclic, cycloalkle and substltuted cycloalkyl; and
szl 3- chl or'ophenyl ) H i m dazol - 2-yl ] -

ongef h}}lnepd?g ple Jis sdlcc@qdl foorg theegroupricoamrsisting of heterocyclic, aryl and
heteroaryl, all of which may be optionally substituted with —(R®),, where R®is as defined herein

and m is an integer from 1 to 3, and
the other of R® or R’ is selected from the group consisting of hydrogen, halo, and alkyl;
or R® and R” are both hydrogen;
R® is selected from the group consisting of cyano, alkyl, alkenyl, alkynyl, -CF3, alkoxy,
halo, and hydroxy;

or pharmaceutically acceptable salts, esters or prodrugs thereof.
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N- ( 3- am nopropyl ) - N-{
(1R)-1-[ 1- benzyl - 4- (3-chl orophenyl ) -1
woRingioa2zel - 2-yl ] - 2- net hyl propyl } PCT/US2005/022062

-4-tert-butyl benzam de; 263 WO 2006/ 002236
PCT/ US2005/ 022062 N-(3-am nopropyl)-N {(1
R) - 1-[ 1- benzyl - 4- (3-chl orophenyl )-1 H i m dazol - 2-yl ] -
2-met hyl propyl } -3, 4-dichlorobenzamde; N{(1 R-1-]
1- benzyl - 4- ( 3- br omophenyl ) -1
H i m dazol - 2-yl ] - 2- net hyl propyl }- N {
3-[(5-cyanopyridin-2-yl)am no] propyl } benzam de; N {(1
R)-1-[ 1- benzyl - 4- ( 3- br onophenyl ) -

2.  Hhgdosgoahd 3f ylaim 2; whérbinl the egnibound-ibreprédented by formula II:
[5-(trifluoronethyl)pyridin-2-yl]am no}propyl)benzam d
e; N[(1R)-I -(1-benzyl-4-phgnyl -

H i m dazol - 2-yl ) - 2- et hyl pr I]- N-piperidin 4-
yl benzam de; N-[(l R)-1-(1-be | -4- phenyl
H-i m dazol - 2-yl ) - 2- met hyl popyl 2 4- et hyl -

pi peridin-4-yl benzam de; N\ _[N 1 R

R) - 1- (1- benzyl - 4- ph 1

H i mi dazol - 2-yl) - F opy, -Rtfi A4 uor o-
N-piperidin-4-jk enzam de; 3-amn_gr6py|) N { (1

R)-1-[ 1-benzyl-4-(3-chl orophenyl) - /’k H-| m dazol - 2-yl ] -
2-met hyl propyl } cycl ohexanecar boxgm de;

N- (3-am nopropyl )-N-{(1

R) - 1-[ 1- benzyl - 4- (3-chl orophenyl )-1 Hi m dazol - 2-yl ] -
2-met hyl propyl } -6-chloronigotinam de;

N-(3-am nopropyl)-N{ (1 R-1-[

1-benzyl - 4- (3-chl orophenyl ) -1 Hi m dazol -2-yl] -
2wherdinnet hyl propyl } benzani de; N-(3-ami nopropyl)-N-{(1

}-E"f msalg%tgfi tﬁ??x)leme (Efpzcoé 158{@?@{]%{%%% P}rjidinyl, pyrazinyl, and thiazolyl; .

Xl ﬁ%%l&h‘ﬂeﬂ rvnathed@oupNonsisting apr:(r(m)y hd M (A2+f 1
)5 1-[ 4- (3-chl orophenyl )-1-(2 dlfluorobenzyl) 1l H

i qu @égbpteé fg;qn} the groyp W@@lﬁgﬂlgﬁﬁﬁw] hetepparyl hgterecyclic, and cycloalkyl,

it of Qi T PRIy o Lot sbftients et rop fhe growp
consisting dfakyl; fshstifutcd, Allcyl] atledxtyy b\pbsumtd:d 3lkexly, amtitxy hblo, hydroxy, and nitro;

,e_glzlgqpr%%gqﬂ 1N Qm);fxg gr@upngf)ééqtben og%{] ﬁgnaﬂy substituted alkyl,
optionﬁgliﬂ' E@o%{li’bﬁléégglg&ay 8pt%g%§/l?§&ﬁk‘ﬁhﬁécpﬂ¥l ]cQﬁB?{ﬂ”bﬂﬁoxﬂ‘eEt@ﬂ— aminoacyl,
optionkHy snhShM:ﬂd—lﬁeigrba)ryE optionajly srbgsipitpd hete®cyclic, and optionally substituted
cycloailgyllrmt hyl am no) - 2, 2- di net hyl propyl ] - 4- met hyl benzami de;

wherein the optionally substituted groups are substituted with 1 to 4 substituents selected

from the group consisting of alkyl, substituted alkyl, alkoxy, substituted alkoxy, amino,
substituted amino, aryloxy, substituted aryloxy, cyano, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
heterocyclyloxy, acyl, carboxyl, carboxyl ester, oxo (except when A is optionally substituted aryl
or optionally substituted heteroaryl), halo, hydroxy, -S(0),-R® where R’ is alkyl, substituted

alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl, and nitro;
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N- (3-am nopropyl )-N- {(1

R) - 1-[ 1- benzyl - 4- (3-chl orophenyl ) - 1H i m dazol - 2-yl ] -
WQ@2®6m0228¢ hyl propyl } -6-chioronicotinam de; PCT/US2005/022062

N- (3-am nopropyl )-6-chloro-N- f (1

R) - 1- [ 4- (3-chl orophenyl )-1-(3, 5- difluorobenzyl)-1

H i m dazol - 2-yl ] -2, 2-di met hyl propyl ) ni coti nam de;

N-(3-am nopropyl )-N[(1 R - 1

- (1- benzyl - 5- net hyl - 4- phenyl -1 Hi m dazol - 2- yI )-2-

L I R e N —
-alkylenﬁbh){jiqyi Gﬁi}(yﬂ;gg-ggﬁbkl\l%ll( Jgkﬁlﬁ]ﬁﬁﬁgﬁ?'gx?,?{hlm%pﬁﬁﬁgaﬁa&tmmng
heteroquh&» Eﬁk)g Flt@gﬁ%PWFm%gpﬁ‘#égf Qé hmrqwela% ofallgylgnej,-nitrogen-
contal ﬁ‘é&éﬂ% A all éfé%‘]‘\b{t}(o%gﬁ LORIHAP HBstituted heteroaryl, and

-am op op
[alkyla)erlN Whyﬂensp seinhiytegdr fpbrai@ytb-11 H- i m dazol - 2-yl) - 2-

%W%&ﬂg 8%711 6 %?neg fﬂq)le%%tolpqgrriglgretﬁgxgg OF d{sgbstltuted with one of the
foregomg Bhﬁ&t@%ﬁ%i&te@ fh‘)'th ﬂled%%ﬁ’p L‘OI‘?SISYih% )c/)f' gx?urﬁe %J’%’i%ﬁ}uﬁl}) hydroxy,

| orobenzam d am nopro
alkyl, sybmntpgl lallayl, (carhomvb pmybmeyheb@er, xbk $piodpcdedlkyl; gid halo;

BB OB odnde R0 T QA 0 S5 ATV B R P AT ISin, ik,
Substlﬂite@@ ?M '-S@)(aﬁkﬂhlS@O%Mtéd kb, LS@?ZIRM 25(0)l-substituted alky,

2- met -3 -furam de; -amnoroy)
heteroqye¢lisu st{tqtegéﬁggqcymc@ gcﬁmrmk, glghs@ﬁwq aryl, heteroaryl substituted

heteroa[f?{l% %c@(?ﬁ%}_l’; %}%y %%bzsgﬁlté?éﬂy %v@%en }i sshydrogen, R'! is hydroxy,
alkoxyoasihbstimtapaflkdxyl\l- { (1 R-1-[ 1-benzyl- 4 (3

: Chl g %gben a)z@éi’tglérl ‘;fnxﬂg ?@oclarhqncﬂmlé agzni ?Ig\?ri] gmpngm}nd} respectively
thereto, &oln@c% Ia‘h%fe (ﬁggf:ﬂ; gl{ Etgtﬂ %b%r&xcg%gt%@,(tg& Y114 and R*, together

2- et y propy oxa
with the aitiagep atmpy byuri-thére(o] fd®in- d hdtérocyclic or substituted heterocyclic group;

-enzI-4 | orophenyl)-I Himd
R TR lgrtaH bt SlowB cansiitnpaticyino, B iath ﬁlkznyl -CF3, alkoxy,
halo,an&%&@x‘é&?m de; N-(3-amnopropyl)-N-[(1 R- 1 -
q§nzyl 4-phenyl - 1 Himdazol-2-yl)-1,2-
rrtstlmirqgenmlk}}lbenzam de; N-(3-ami nopropyl)-N-[(1 R -1
1, 2-

B e B B 4 et hyl benzarm de:

R and X!-A, together with the carbon atom attached to R' and the nitrogen atom
attached to X' join to form a heterocyclic or a substituted heterocyclic group;

R™ is hydrogen or C; to C4 alkyl;

m! is an integer equal to 0 to 2;

n is an integer equal to 1 to 3; or

pharmaceutically acceptable salts, esters or prodrugs thereof.

3. The compound of claim 1, wherein the compound is represented by formula III:
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N-(2-am noethyl)-N-[ (1 R -1 -(1-benzyl -4-phenyl -

H i m dazol - 2-yl )-2- nethyl propyl] -4-nethyl benzam de;
woRqaroersaoet hyl )-N-[ (1 R)-1-(1-benzyl - 4- phenyPEW/US2005/022062

H i m dazol - 2-yl )-2- nethyl propyl ] benzam de; N (3

-am nopropyl )-N- { (1 R-1-]

1- benzyl - 4- (3-chl orophenyl )-1 H i m dazol -2-yl]-

2-met hyl propyl } -1, 3-thi azol e-4-carboxam de; N {(1

R) -1 -[1-benzyl -4-(3-chl orophenyl)-1

Hi m dazol - 2-yl ] - 2, 2- di met hyl.propyl } -

N-(pyrrolidin-3-ylnethyl)benz2amde; N{ (1 R-1-[4-(3

-chlorophenyl)-l-(3 5-di f | uor gbenzyl) -

H i m dazol -2-yl]-2,2- di ne‘thy propyl

}-N-(pyrrolidin-S- hyI beyjzam d

N- ( 3- am nopr opyl

1- benzyl - 4- ( 3- chI oph nyI i m azoI 7’% yl]-

nesul am de; N—X‘

mN- f (1 R-1-]

2- et hyl propyl

N- ( 3- am nopr op)(l

1-benzyl - 4- (3-chl orophenyl ) -1 H-i rﬁ“dazol 2-yl]-

2-met hyl propyl } -4-nmethylisoxazol e-3 -carboxam de;

265 WO 2006/ 002236 PCT/ US20Gy 022062 N-(3

-am nopropyl)-N- { (1 R -1-[ 1-benzyl-4-(3

-benzyl -4-(3-chl Himdazol -2-yl]- 2-nethyl propyl }

iVéI lelole 3 -carboxam de; N-(3 -aminopropyl)-N-{ (1
|$£§f5 ben )(b 4- (3 chl orophenyl )-1 H i m dazol - 2-yl]-

2) é -methyl -1 H pyrazole-3 -carb
OA ﬁlsgl%cte&"ﬁ&ﬁt th@”' &Bﬁﬁlsﬁné\bf i}f{_yﬂ ﬁet@oa%yllhetero?ychc and cycloalkyl,

benzyl - 4-( 3- chloro heny I'm da
all of \thﬁbmawbp mpqullyzsuhstuumémnm L tb, Bsubkfitaguts selected fomdhergrbup

conssi ot SRLERN) ek G oy sin g, s,

nitro; 2- met hyl propyl } tetrahydrofuran-3 -carboxam de; N (3
O'gmn proptyl) N { (1 R-1- 1-benzyl -4-(3 -chl
gﬁiﬂﬂ the grpwR sensisting pf hydrogers pptjonsily sybstituted alkyl,

OptlOnﬂf%g%?%gya%&xﬁ%ét%%fﬂhgﬁftlﬁmg ﬁ%l}? )?}2 ciagboxyl ester, aminoacyl,

optionaliyhdubstitptedhgteyoatyl-optionatia swbstifsyd Hleté’robﬁﬂi&ydlrﬂf eptibially substituted
1 11 3-thiazol e- 4- carboxam de; N[(1 R -
cycloalkyl, "\ enzyi - 4- phenyl -

"x‘vhd?élﬂ @l@éft%hﬂlh}) stﬁ)sﬁfutjédrﬁBﬁB’ ] dé %ﬁ%ﬁkﬂu’u% ‘%11 'T"t? 411 substituents selected

i m dazol - | met hyl ) benzam
from the[g;'gu_rglpomlspng pf]alkyll substltuted alkyl alkoxy, substituted alkoxy, amino,

substm# m %&E%I%yy LiP 5‘“%‘?@ &Pﬁag%] subs&ts.lted aryl, heteroaryl,

substituted heteroaryl heterocyclic, substltuted heterocyclic, heterocyclyloxy, substituted

heterocyclyloxy, acyl, carboxyl, carboxyl ester, oxo (except when A is optionally substituted aryl
or optionally substituted heteroaryl), halo, hydroxy, -S(0),-R® where R’ is alkyl, substituted
alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl, and nitro;

R® is selected from the group consisting of alkyl, alkenyl, alkynyl, -CFj, alkoxy, halo, and
hydroxy;

R* is selected from the group consisting of hydrogen, linear alkyl, -alkylene-aminoacyl,

-alkylene-oxyacyl, -alkylene-acyloxy, -alkylene-hydroxy, -[alkylene],-nitrogen-containing
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N[(1 R-1 -(1-benzyl-4-phenyl-1

H i m dazol - 2-yl ) -2, 2-di met hyl propyl ] -N-[ (6-
whya@eozpyri di n- 3-yl ) met hyl ] benzam de; N-[(

- (1- benzyl - 4- phenyl - 1

H i m dazol - 2-yl ) -2, 2-di et hyl propyl ] - N-

(pyridin-3-ylnethyl)benzam de; N[(1 R - 1

-(1-benzyl - 4- phenyl - 1

H i m dazol - 2-yl ) -2, 2-di et hyl propyl ] - N-[ 3-

hetero{;\[éﬁ% fa{iﬂ%l&ej%ﬂﬁ)g&% g@%fix]ninegns% Qﬁtgfed h'élfe['c(c%/clic, -[alkylene],-nitrogen-
contanhhg htteranil; {alkjfl):ne@p ﬂnfbgﬁﬁicbﬂtbﬁﬁ@edb]mtﬁted heteroaryl, and

rroli din-3-yl met hyl ) benzam de;

[alkylw%eN&n%omﬁwplmlp gry fram(Ortodenzy| - 4- phenyl - 1
|
Al b TR s s g o o

foregoingismbsiauaits @lecked-fPora leki grotyh ydms[supg loI' afirio, Bubstltuted amino, hydroxy,

alkyl, 45%0 tﬁ{e%%ﬁgﬁ%ﬁgfgg ﬁérﬁgyn{cﬂf]s%; oo%, splrocy&oﬁﬂ]yl and I?ll-alo[, (1

ﬁ%’g ?i,l(glﬁﬁqgfe ?ncbgéé 1dény %{—L az O{)ﬂﬁr’cﬁé’gﬁ ng Ehs{ %mg(c;fhglérogen alkyl,

y
substitatei atkyh r-S@)I-@lb}dnﬁm)-debsututed alkyl, S(O)z-alkyl -S(O),-substituted alkyl,

NIL(1IR -1-(1-Db |5 4- - . .
heteroqiefify AR 3 BORELCIi. abYlohKly SBroiyrd e heissossh eyiuted
heteroér';/l Bﬁﬁéﬂkyﬁaﬂd )sﬁ&hﬁisféd Q%!b’aﬂf&‘l A wilnlR ' is hydrogen, R is hydroxy,

benzyl -

alkoxyqr |snbs@§,ztgd alkoyyy Yt zlhgni/& natdhdx] together YitiNtheafbon(agoms and X! bound

respect}&e?}ggngijt%e% r{bg?cég} ﬁet% ()21*)';% h(%l {\@sq%@ﬁc} yete@cgﬂgﬁpu@ then X', A and

R, togkthenwitAzied niftodn at@mZodhdreichsth FoaR!hetedbeytlid Br substituted heterocyclic
pyridin-3-yloxy)-1 Hindazol -3-yl ] net hyl } benzam de;

8roup; 266. WD 2006/ 002236 PCT/ US2005/ 022062 N[(1 R -1

'1(11 %iﬁd fgonﬁ’ Pﬁ%hg}%n51sf1ﬂ% Pf eth 1 ﬁopﬁ_pﬂg t-butyl, or phenyl;
amd( mge)tm wathrthel earbdh éﬁnmﬁaalmf mmz‘ls pnd\te(nitrédentatom

- (1= h -1 H d | 2-
attaCheG(tﬁ‘ré?E‘ir}fZ‘;yS‘? 8(591' hegd chlﬁl‘l‘fé’llr% szt&‘tﬁ‘i Fﬁt5¥51°¥°1§’ FaMBoxan de
RIGN- 3&1 %%ho;me(};ly-lbenzyl 4- phenyl - 1
2-yl) -2, 2-di methyl propyl ]-N-[ (3R) - 3,
51 diSdmdmgeaoompimh;t yl ] benzani de;
t | N-T(1
5 o AR 3 B R A P Tt
2)1' ?hém%c&n{thﬂ? hWFﬁbE%lti Q@t@?s&ﬂ‘p@'@druﬁs thereof

[ (am noacetyl )am no] et hyl } - N-
4, T(hg.cg@@,@ymd aof gaighls| whergin jthe Qjmmung is represented by formula IV:
yl)-2,2-di met hyl propyl ] benzam de;

1 Rye1US2005/022062

256



N[(1 R -1-(1-benzyl -4-phenyl -
H i m dazol - 2-yl ) -2- et hyl propyl ] -1, 5-di net hyl -

woRqopiopesé di n-3 -yl methyl)-1 H pyrazol e- 3 - car PORERI008022062
(2R -N-(3 -am nopropyl)-N- {(1 R-1-]I
- benzyl - 4- (3-chl orophenyl )- | Himdazol - 2-yl]
-2-met hyl propyl } tetrahydrofuran-2-carb oxam de; (2
S)-N-(3 -am nopropyl)-N { (1 R-1- [ 1-benzyl-4-(3
-chl orophenyl)-1 Himdazol-2- yl'] -2-nethylpropyl }
t et rahydr of ur an- 2-car boxa .de; N-(3-am nopropyl)-N-{
(1 R-1 -[1-benzyl-4-(3- ch or ophenyl)-1
H i m dazol - .- 2-met hyl phopyl } pyrazi ne-2-c
ar boxani de; @é
H i m dazol - 2-yl
benzoate; N {( i
R) - 1-[ 4- (3- chl |-1- RESEN Fhor/ﬁbenzyl)-l
H i m dazol - 2-yl — X
di met hyl propyl } -1, 5- d| met hyI I\I-[(}Z’]':l)-pyrrol i din-3-ylne
thyl]-1 H pyrazol e-3-carboxam des¢ N-{(1
R) - 1-[ 4- (3-chl or ophenyl )-1-(3, 5-di fl uorobenzyl)-1
H i m dazol - 2-yl]-2,2 di net hyl propyl }
-1,5-dimethyl -N-[ (3 S)-pyrrolidin-3-ylnmethyl]-1
H pyrazol e-3 -carboxam de; (3 -am nopropyl )-N { (1
R -1- [ 1-benzyl-4-(3 -chl ophenyl)-1 Him
dazol -2-yl] - 2-nethylpropyl } -1-nethyl- 3
- wherefd XQrQNe RYIRY R“HRM RAZ ah@ nft-afSUNRNRBE Fove.
N- ( 3- am nopr opyl ) - (
R} 1-[1- benzyl gS chI orophenyl)-1 Him dazol -2-yl]-

heefq{gp (§ iclaimd, whergirpthe |compgu11@n|srgpresented by formula V:

H pyrazol e- 4- car boxam de; N- (3 -am nopropyl) N { (1
R -1- [ 1-benzyl-4-(3 -chl orR,phenyI)
Him dazol -2-yl'] - 2-nmethyl pr§yl }

enzoyl [ 161

-1-(1- benzyl - 4- phenyl -
hyl progs/f] am no} pr opyl

- 2- (di et hyl am no) acet am de; [(1 R-1-(1-b
enzyl - 4- phengﬂz 11 Him dazol -2/yl)-2,
2- di et hyl pr N- [3R¥1

i m dazol - 2- yI) benz

1- benzyl -6-(1-b ph ny

H i m dazol - 2- yI) |pe n

1-benzyl -6-[1-(3 robe ﬁ?; phen I-1 /

H i mi dazol - 2-yl ] pi peri din-2

N- (3-am nopropyl )-N-[(1 R)- 1 (1- benz -4 phenyl
Him dazol - 2-yl)-2 nethyl propyl]-1, 8 di net hyl -

H pyrazol e- 3- car boxam de; 267 WD 2006/ 002236

PCT/ US2005/ 022062 N-[(1 R -y1 -(1-benzyl -4-phenyl -
Him dazol - 2-yl) - 22dimsthy propyl]-N-{ 3-[(2-
hydr oxyet hyl yanj n 0 benz mde;N— 1 R-1
V%/l]?.r el y )2 rg g]lglrf lg% b andm are as deﬁne!d(abovza.
H-|mdazol 2y|) 22d|rrethylpropyl]-l\|-[3-

(”lqié%loﬂffjroﬂﬂa l)f"a‘.aﬁlr?i,p\{rﬁe%ih]tgee Qozrgﬁgu%g;is represented by formula VI:
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N- (3-am nopropyl )-N-{(1

R) - 2- met hyl - 1- [ 4- phenyl - 1- (1, 3-thi azol -4-yl nmethyl )- 1
woRinmioa3o!l - 2-yl ] propyl }benzam de; PCT/US2005/022062

N- (3-am nopropyl)-4-nmethyl -N- { (1

R) - 2- net hyl - 1- [ 4- phenyl - 1- (1, 3-thi azol -4- ylnethyl)-1

H i m dazol - 2-yl ] propyl } benzam de;

N- (3-am nopropyl)-2,4-difluoro-N-{(1 R)-2-nethyl- |

-[4-phenyl- 1 -(1 ,3-thiazol-4- ylnethyl)-1

H i m dazol - 2-yl ] propyl } benzam de;

N-(3-am nopropyl) 6-chl or o- N-
{(1R) - 2- net hyI 1-[4-phenyl -1- (N 3-thiazol -
yl met hyl)-1 1dazo | - -1\é ] prfopyl } nicotinani de;
N-(S-amnopro )-N\I-[(l

- (1- benzyl - 4- py '

R -1-(1-b enzyl
di met hyl propyl ] -

N- ( 3-am nopropyl )-MN|( 4
R)-1-(1-benzyl -4-pyridin-2-yl-1 ngi azol -2-yl)-2, 2-
di met hyl propyl ]-2, 4-di fl uor obenzam
I\I-(S-arrinopropyl)-l\l-[(l

R) - 1- (1- benzyl - 4-pyri di n- 2-yViI1H i m dazol - 2-yl ) - 2, 2-
di met hyl pr opyI ]-6-chl oroni coti nam de; N-(2-am no-3

- ro r enzyl phenyl| -1
IR XP AP Rl s Rho ot L dEe sided above
N-(3-am nopropyl )-N-[(1 R) 1- (1- benzyl - 4- phenyl -
7. HIheteap &lrrd?oﬂéllélrrﬁl wHE%illi‘Rll @Jste}@cleﬁ%m oup con511st1ng of phenyl,

N (3- am no opyl Ewl R) - 1- y;él -4-p
methmzsmpmybv tygu l)-rn@thy tms)p-thnlmchm Dva-tsbem@wh de;
N-(3 -am nopropyl )-N-[ (1 R 2R)-1-(1-benzyl - 4-phenyl -

1
i1 -2-yh ) - 2 pet hyhbut L.de; ‘g
NP AR lndortlati T TR R AR irqun somising of bydrogen
methylj-antiettazol - 2-yl ) - 2- net hyl butyl ] - 4- net hyl benzam de;
N-(3-am nopropyl)-N[(1 R 2S)-1-(1-benzyl -4-phenyl -

9. H-l‘kxén c%ﬁfq%rogﬁyu}nzlw ggu&(g)%& % fb‘{%%”é&i andpﬁéﬁyqls_upstltuted and
selectdd fggﬂlgﬂé %ﬂgg? gghs)ist%ﬁ_dﬁtﬁyérﬁliﬁﬁe{dlazélﬂ%ﬁ MERSEZ B, n-butoxy,
cmbomlwnb;apxsd,z 3 c{vmleﬂwmpmyl @thQXyi—Ifum-éebzlohdeegdnl tsoxazol -3-yl,
memog{y,nrggtgyl,a @[Xylp}‘opoxy, prﬁ%n}qypfpgg in- lee péllpe% 11?-2 ? n-propoxy, pyridin-
2-yl, pyrazin-2-yl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydro-2H-pyran-4-yl, 1H-
tetrazol-1-yl, 2H-tetrazol-2-yl, thiazol-4-yl, 1,3,4-thiadiazol-2-yl, 1,3-benzothiadiazol-6-yl, 3,3-

dihydrobenzo[1,2,3]thiadiazol-4-yl, benzimidazol-2-yl, benzimidazol-6-yl,

benzo[1,2,5]thiadiazole, benzoxadiazol-4-yl, cyclopentyl, imidazol-4-yl, indazol-6-y, isooxazol-
5-yl, morpholin-2-yl morpholino, oxazol-4-yl, piperidin-N-yl, pyrazol-3-yl, pyrrolidin-2-yl
pyrrolidin-3-yl, pyrrolidin-N-yl, tetrazol-5-yl, and thiadiazol-4-yl.

10.  The compound of claim 1, wherein X or X' is C(O) or S(O), and A is a substituted aryl or
heteroaryl group selected from the group consisting of 5-methyl-2H-imidazol-4yl, 2-
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268 WD 2006/ 002236 PCT/ US2005/ 022062
N-(3-am nopropyl)-N{(1 R -1
WO pdsloearae/| - 4- (3- chl orophenyl ) -1 H i m dazol - 2-p¢T/4US2005/022062
2-met hyl propyl } acetam de; N-(3-am nopropyl )N-{(1R)-1
-[ 1- benzyl - 4- (3-chl or ophenyl ) - 1Hi m dazol - 2-yl ] -
2-nmet hyl propyl } -2-(4-fluorophenoxy)acet am de;
N-(3-am nopropyl )-N-{(1 R -1-]
1- benzyl - 4- (3-chl orophenyl )-1 Him dazol -2-yl]-

aminotl?rfa%t$% o gpgrﬂyﬁhe?ﬁ ;g 2h 'aerP?i'el[i*ﬂZ @Lchlorxslé ﬁ&ﬁiﬁprfaezt-ymc 3

am no 1-benzy

chlorophehylo#-ahlveoptichyl 6+6hlomp}daisz -3 ynidlchl@qﬂmmyy 12 d@tllorqphenyl 1,5-

dlmethyl(z-hﬁ%é(ﬁazzy* 5 yl%é!ﬁ}?)ﬁe@alﬁl éaygl l{egl%azso%f h%r} lﬁ) pyrazol-5-yl, 2-

metho@bﬁsﬁﬂyai-ﬁfemmm?p qhﬁétﬁmo‘x[amlmilasxfﬁétﬁylﬁs@ksizow}ﬂ -

am nopropyl)

methylphdniyh rletph’é)wyBﬁmﬂummﬁlﬂ’é-i Hl-p}zagql-]él-yl 4- m@ﬂlﬁéﬁ shlssgl Hypyrazol-4-yl,

s-metty | Ry B9, B IR n AT, PR - vimbem 401
(mﬂuolrdmetﬁym{eayi lr(ﬁmﬂorbmeta np;trimmaﬁfz gmlﬁeﬂlymxéfol 4-y1, 2-

- am nopr opy Q&" R) - 1- (1- benz 3/
aminothjagel-4t3ik 4tm ylpyrazokgS-yl 3-tr1ﬂuoromethylpyrazol -yl, 2—methy1 -3-

mﬂuorwng}@#rgo?gy 1 -%ﬁ]:@fct ?ﬁ&%ﬁl&%&%lo[&ﬂpyndme, and 1-

ROpfr

methyl®nzim{dbzdlenzy| - 4 phenyl | Hi mi dazol -2-yl)-2, 2-
di met hyl propyl] -2-met hoxyacetani de;
N- 3-am no

1. erompogRhapam | et pHEAFG(O) oFiS( e ang & s 2. sybyituted
heteroc%rcﬂ&?&mjd?&éﬂg)i séle tled ORI ¥hb g?b\.ﬁ%ﬂé‘ikﬁﬂg of 3-

M pyra car oxam de;

[(aminpdcatyl aenizalgy dleHeRy], 13-(QmBmwlsmfmmno)cwlpmwézbnwmy;plperuln-

5L 1 B TSR ORY L LR LR OBHAATLAC, ARG 51, 2-

oxopyr?r)hdln—@ylb%%blﬁyrfdlﬂhﬁ@-gﬂ -2-dxo-dihydrofuran-5-yl, 2-oxothiazolidin-4-yl, and 3-
H i m dazol nmet hyl propyl ] berizani de; N-(3

hydroxypyrelihndpyl ) - N— { (1 B-1- [ 1-benzyl-4-(3
-chl orophenyl )-1 Him dazol-2-yl] - 2-nethyl propyl }

kﬁ{e[f_%%%ﬂa 8#‘518?@ ?ﬁvﬁ?&?ff? &fﬁ'{l’_s‘[t@(b) or S(O); and A is a substituted alkyl

nopr opy
selected fivemnthyl grdug( &)mfstmg 0ﬁ31-amyti@-2-bxb+li(2ﬁl)3lp5zr&ﬂin3ﬂmpﬂjy-l, cyanomethyl,

(N,N- q:gxn%yhyl T vl bquéﬂr}qjstﬁyq p- %Q%Bﬁ no?{(}:f%eﬁxml %%ro'?&h%yl 1H-
1m1dazl§k L g‘lrﬁ gﬂ I#X)yn%tl%‘l diNTRiRY IRRRBYhéth{;, methylsulfonylmethyl, (-
methyl-lH-tetrazol -1-yl)methyl, (5-methyl-2H-tetrazol-2-yl)methyl, morpholin-4-ylmethyl, 1H-
pyrazol-1-ylmethyl, 1H-1,2,3-triazol-1-ylmethyl, 2H-1,2,3-triazol-2-ylmethyl, 1H-1,2,4-triazol-
1-ylmethyl, 2H-1,2,4-triazol-2-ylmethyl, 4H-1,2,4-triazol-4-ylmethyl, 1H-tetrazol-1-ylmethyl,
1H-tetrazol-5-ylmethyl, 2H-tetrazol-2-ylmethyl. imidazol-4-ylmethyl, 1-methylpyrazol-3-
ylmethyl, piperidin-4-ylmethyl, trifluoromethyl, dimethylaminoethyl, and 2-0x0-3-
aminopyrrolidin-1-ylmethyl,
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N[(1 R -1-(1-benzyl -4-phenyl -1
H i m dazol - 2-yl ) -2, 2-di net hyl propyl] -N
whedogleszan de; N[ (1 R)-1-(1-benzyl - 4- phenyl PAT/US2005/022062
H i m dazol - 2-yl ) -2, 2-di et hyl propyl ] - N- but ylI -
1,5-dinmethyl -1 H pyrazol e-3-carboxam de; [[(1
R) - 1- (1- benzyl - 4- phenyl -1 H i m dazol -2-yl) -2, 2-
di met hyl propyl ] (butyl )am no] (oxo)acetic acid; 269 WO
2006/ 002236 PCT/ US2005/ 022062 [[(1

gﬂw %{)él?/)f) uEANY l?l%pfr) Eg{ﬁ‘%m X 6'1" ny @?@) br E andR2 anl\cli_ RE ?rf cyclized

am no (oxo) acetl C acid;
to formFé) divalédt-Heteroayclic 4rqipenyh asﬂz-bkoptpctahm-lN-ﬁ -y or pyrrohdm-l -yl.
1)-2,2-dinmethyl propyl] -N { 3 -

e R GAAT Lf&yegxlnozueonyaam de:
H i m dazol - 2-yl) -2, 2-di net hyl propyl ]-N- { 3-

15. [’[lhb%ﬁﬁpbﬂﬂi‘f Wﬁh{‘l/'v)lﬁ:ﬂ&ﬂw Y secked ﬂﬁ&ﬁll@d‘@l@&p cons1st1ng of: hydrogen,
5 - aim no- - phenyl et hyI) 6- (1-benzyl - 4- phenyl -1
plpendm- -ml,deﬁldj 2-N§al Y PFlaprzetidinr-gl, -Gae(2,5- dlhydropyrrol -3-yl), (CHa)s-

imidazo}- 'Pﬂ aggﬁ( I%A}nféﬁ% eP’il)au 72pyr1d1n-3-y1 -CH,-(2-hydroxypyridin-4-yl),
-CH;- (Ml&ﬂl%ﬁ)fpﬁrcﬂm%yl) 2¢€H, uesrpRolinp3Hy), -NI—]E{p%zrrohdm—?»-yl -CH,-(3-

ﬂuoropypph@mgi—ﬁl)2{{1@(3&3@5@»{}5%&9@#&% Z—%}{z((f-ﬂuoropyrrohdm-?’ -y), -CH,-

(4-hyd@cy§xr¥d&lé @?Q) éHg—l'(‘%ﬂ#iro%pﬁyﬁhglpgrrﬂ ?1n- 2113 -Cszplperldm -3-yl, -CHz-
[1H-(1ﬁy3im§ﬂ-4-y1)ﬂ BT, CXYINED JOHLOH, hﬂﬂlz)&ﬂﬁlGQCth O(CO) -phenyl, -(CH,)s-
N, BRI ZEH s . ot oy RPNl Cram:
(5- cym%wﬂ&?w 57§t f(&:'}ﬁzgﬂﬂl%}cl&wbﬁsq J(eﬂgygmméwmwld%}% (i HG#idazol -2-

chloro h

yl), (mz)mmmxyzthyllglpermmﬂtﬁyl @I@;}R/IQZ hydroxymethylphenyl), -(CH;);NH-

(5-tr1ﬂ€grg thi/ ﬁg Sk %@%m@g%&%}mroayl (CHy)sNHCH- {5-(pyridin-3-

yloxy)J'l"H HdeAAS- yl% XCHZ)%NWRI}MdSF}h@tﬂMkﬂ( 1HNndazol-3-y), -(CH,)sNHCH,-(6-
i peridin benzam de

2-(3
fuoro-1 Brinaesob3 b py P GHAITERfLLy SIS H(QH OH)CHaNH, -CHyC(CHCHy-

N(CH:E SO A ROBDE efecdl L D AEH G OINEE,

(CHZ)R)JH@‘TE@C@@W ~CH 3 CHINHAO(EOH,)-((H2), CHNNH,) CH,C(O)NHy,

(R CHBSSERh o g AP eSS it
(CHz)g&ﬁ;f?(?iléﬁg\? é{:hjéhﬁo -Yﬂlfizézﬁwﬁmﬁi [(€H,),NHC(O)CH,NH,, -(CHa)s-
NHCH,CH,0H, (CHz)g-NHCHZCOzH -(CH,);-NHCH,CO,CH;CH;, -(CHz)s-N(CH,CH,0H),,
«(CHy)3-NHCH(CH,0H),, (CHy)3CH, ~(CHz),CH(NH,)CH,OH, -(CH,),C(CH;),NH,,
«(CHy),CH(NH,)CH;OCHs, -(CHz);CH(NH,)CH,F, -CH,CHFCH(NH;)CH,OH, and
-(CH,),spirocylcopropyl-NHo.

16.  The compound of claim 1, wherein L is methylene and Al is selected from the group

consisting of phenyl, 6-aminopyridin-2-yl, 3-chlorophenyl, 3-cyanophenyl, 2,4-difluorophenyl,
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I m dazol - 2-yl) -2, 2-di net hyl propyl ] cycl ohexanecaxboxam
de; (1 R 3
W®26008/0p22361i noacet yl ) am no] - N-[ (1R) - 1- ( 1- benzyl| P@F/phmny22062
-1 Himdazol -2 yl)-2,2-dinmethyl propyl ]
cycl ohexanecar boxam de; N-(3-am nopropyl)-N {(1
R) - 1-[ 1- benzyl - 4- (3-chl orophenyl )-1 H i m dazol - 2-yl ] -
2-met hyl propyl } -6-(trifluoromethyl)nicotinam de;
N-[ (2R) - 3-am no- 2-fl uoropropyl ] N-[ (1R) - 1- (1- benzyl -
I I Y R -
2,5- dlﬂpgyggﬁq\w% ?mﬁgg%'rm efq}/l ﬁﬁ%oﬁﬁeﬁ?f RV ROl P8 ;ﬁr%nyl 3

hydro@))hén;{l,l%bﬂﬂhgiyp&elﬁ)a ¢ Hb enethyigisoixpzal-3Hyl| R-mlethglpheyly 3}
methy!ggerw_t yI }%gé?rgé,yg r-|{2?§|11n§ynd1n %?}Elb%(r? n—%-}’ll, tga"f)’rahydropyran—4~yl,

. phenyl )-1 Him dazol -2- yl]
thlaZOIEa yﬂaha’?tig?g%ﬂfnfaﬁ}g@g&e}{ﬂ?ne 3 car boxam de; 270 WO

2006/ 002236 PCT/ US2005/ 022062 - am nopr oE)yI )-N
17.  (TheRponipqund obelaing |1, whergingh| lerhwéwenlylh)alm or methy
H i m dazol - 2y|] 2methy|propy|} 2-(1 H

l{lé@%ﬂiﬂogﬁé %g ? %1%3{“ ggelﬁcted frox_{l the group consisting of phenyl,

-bronlr(bphehﬂﬁacd}ﬂ(ﬁﬂyﬂlér@l/ e &lah6pHenit, 215 }:lfﬂiiot‘()ﬁhaﬁyl[l&-qﬂuorophenyl 2-
ani nopr op
methoxs[p&wméln%ymer%howy@h%rmldf—wﬂ@wpl}enzl demefhiiphenylopyppgio-2-yl, pyridin-2-
d
PR s s s

-chl orophenyl )-1 Him dazol 2-yl]

19.  ZFeatomypqund py blpig 11 wBetomR s ﬂmydMga)x,diah} 4r pwthybxani de;
I\I-[(ZS) 3 ani no- 2- hydroxypropyl ] -N-[(1 R -1

20. 1 ben Fr@{;ﬁ?l %T%B%#&ﬁ?é%w such as 3-fluorophenyl.
N-[(ZS) 3 am no- 2-fl uoropropyl]-N-[(1

21. Rl"helcc(tﬂpdaﬁﬂ oY blatin phehytenIR Hrid R W@ lte t3-form 1-oxa-3,7-

dlazasmwaxma'a-”e 3%%3%%&%&@ jdecan-s-one.

(1 benzyl - 4- phenyl -
ol b L
ngyf g %ngb ofi¥l WRE‘R?'? (1 Nehyh- 4%3hen}1 1H-imidazol-2-yl)-2-
methy{q_&pr@gazo hy, 2 d| nmet hyl propyl ]
di met WL(?)Nnilﬁd;R))pytm-ﬂ\b[(bR) ﬂ]-(ﬂ—bphzgdﬂhpﬂe}lyl}1H-1m1dazol-2-yl) -2-
methy lﬂr% Jogodagnide;car boxami de;

a%%npgﬁgpgm SYPheRd édol}\%‘[l}glllH-imidazol-Z-

yl)@h@wméwlb 1]-1, 5-di net hyl -
H-pyr agqhe %nﬁr:ﬁﬁbgfl?i-m&zy-benzyl 4-phen¥l-1H-1m1dazol -2-

Y@ DpfeRiyT Pr o

enzyl phenyl 1 Himdazol -
N- (3 aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-bromophenyl)-1H-imidazol-2-yl]-
2-methylpropyl}benzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-bromophenyl)-1H-imidazol-2-y1]-
2-methylpropyl}-4-methylbenzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-bromopheny!)-1H-imidazol-2-yl]-
2-methylpropyl}-4-(trifluoromethyl)benzamide;
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2-yl)-2,2-di met hyl propyl ] -2-nmet hoxyacetam de; N[ (1
R) - 1- (1- benzyl - 4- phenyl - |
woRingioa2zel - 2-yl ) - 2, 2- di net hyl propyl ] -2- pyrr oP€TUR2085/022062
-yl benzam de; N-(3-am nopropyl)-N f (1
R) - 1-[ 1- benzyl - 4- (3-chl orophenyl )-1 Hi m dazol - 2-yl ] -
2-met hyl propyl } -2-(1 H pyrazol-1-yl)acetam de;
N-[(2R) 3-am no-2-fluoropropyl]-N-[(1
1- (1- benzyl - 4- phenyl -1 H i m dazol - 2-

yI ) 2 I@ )QNY (]R)"-l fﬂeHE}th B'IJromophenyl) 1H-imidazol-2-yl]-
-meth%;ﬁ)%ﬁ}?g k?:%@;? %gﬂ'i‘ ﬂe 3-am nopropyl” [(1

1 H d [ -2-yl)-2,2-
di met W—I(Zﬁ)-anmdp]rmﬂ}aWWI N&{%gnnetg)fh?h{)b(bm),eﬂyylmn[zﬁl 4-phenyl-1H-
imidaz&)-2-41jplopyBbeytandd@henyl - 1 H i m dazol - 2- yI ) -

diamﬁn rop (ﬂl 1R)- T 4X - Lam deyl)lﬁl_kf-lmldazol 2-
- 2—m¢thx4pr§§§§ réimﬂ?g,y& _Rﬁ e

di met Ryl parRydos th N §1 Yeny - §RHLHR 1)-1H-imidazol-2-
yl]-2- nﬁ{tﬂﬁy@@@fﬂﬁ 15?%(\( ??q T1@%enzyl R}?%n?'

irret hyI propyl ] - 2- (1
H 1,2 N-(]Hanmm]iremzlyN}é(&R)-érﬁl ehenzyl-4- (3-methoxyphenyl) -1H-imidazol-2-

ylJ-2- n&ﬁﬁp@ﬁyl}%(tﬁﬂﬁgﬁo%ngﬂ}ﬂ)be@mﬂldél benzyl - 4- phenyl -
im
t )1 YT N{ IR 11 thepzylt-(Gampthpxupheny) d@-lmldazol 2
yl]-2 nﬁhylm%zgo%ﬂr%%ﬂ ebeneatnidsh 005/ 022862 mﬁf?( 1 R-1
A i, . -
-mem?g% 3(3 arrﬁ‘ 8}5‘%} Nl{d(nr%tl h[)lllbr?%}gy4 53 -chlorophenyl)-1H-imidazol-2-y1]-
- mor phol i n- 2-yl met hyl ] acet am de; é
R -1 NI3-annqpr9pbtlee{(9{R) -1-[1-benzyl-4- (3-chlorophenyl) -1H-imidazol-2-yl}-
_meﬂiyllprgp}d}i-ﬂahemyilemza&uae ;di met hyI pr opﬁl L*Z
met ho et a
-(J#d B r&‘ﬂﬁf‘ e yl-% - Progfln Z}h -1midazol 2-yl]-
2-methéﬂnrﬁi> Holits u‘grpsfz y gﬂl@%“ 32- Pnzt hyl p??;pyl ]Ergnz%i de;
N-[(1 1@(3%&1&0&?@15321)4\1 1RNS Y Lbehzyl-4- -chlorophenyl) 1H-imidazol-2-y1]-
t hyl I
L E b S
R) - 1- (N‘(B)@nzmprapsﬂhﬂﬁﬂlll{l-l -[1 -benzyl ( methylphenyl)-1H-imidazol-2-y1]}-
2-methsipropyd dlzezadidet ) - 2, 2- di net hyl propyl ] - 2-

-meﬂ%:);pﬁ?ﬁ a%”iﬁf‘gia}ug’h?éﬁ?ﬁié}e%? (4, B0 AT Fojmigazol-2-y11-

di met fNJ(pIaﬁﬁﬂéﬂrb z(ngwilL{uad@nzym(m»éﬂmmnyl) -1H-imidazol-2-y1}-
-meﬂ{lg‘lﬂrgp?EM nzathide;
g chI or ophén }{ q - cyanobenzyl ) -
N-( -ammopropy])-N-%/(l )-1-[1-benzyl-4- (4-methylphenyl)- 1H-imidazol-2-y1]-

2-methylpropyl}-2,4-difluorobenzamide;

N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-
dimethylpropyl]-4-methylbenzamide;

N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-
dimethylpropyl]benzamide;

N-(3-aminopropyl)-N-{(1R)-1-[1-(3,5-difluorobenzyl)-4-phenyl-1H-imidazol-2-
yl]-2-methylpropyl}-4-methylbenzamide;

N-(3-aminopropy!)-N-{(1R)-1-[1-(3,5-difluorobenzyl)-4-phenyl-1H-imidazol-2-
yl]-2-methylpropyl} benzamide;
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i m dazol - 2-yl ] - 2- met hyl pr opy
-am nopropyl)-N { (1 R -1-
wo eyaoazenzyl ) -1 H i m dazol - 2-yl ] - 2- met hyl pr opgi/U$2005/022062

- 4- et hyl benzam de; N-(3-am nopropyl)-N { (1 R -1
-[4-(3 -chl orophenyl)-1-(3-nethyl benzyl)-1 H -

i m dazol -2-y1]-2 -nethyl propyl } -4-nethyl benzam de;
N-(3-am nopropyl)-N f (1 R-1-[4-(3

| } benzam de; N-(3
[4-(3 -chl orophenyl)-1-(3

-chl orophenyl ) - 1- ( 3- net hyl benzyl )- 1 H
i m dazgl ?R)lh I-%eﬁﬁitlJaY(prrQﬁ)Sbhe}ny eﬁ?—%ﬁldﬁ%@l-ﬁﬁ/i]}d-methylpmpyl} -4-
a ] h [
e GO BTy TR o L
neopemﬂ(l@-hm-bﬂmybﬁmm 18}-irnideaol sy mathylpeomyl}-N-[(3R)-
piperidihi3rylaedglibenzelyid®, 2- di met hyl propyl] carbamat e;

Lf."?n“t éw%ﬁ?tB%;Ez?EXo%a%ﬁé#ﬁ%ﬁﬂ%%%?ﬁ%s@ﬁ%&»”ﬂi-ﬁteS)-
Plpel’ll_:fi 0 s i yI[(;LﬂI]?) 1 (11 benzyl - 4- phenyl - 1

i m nYpr “m - arih e -phenvl-
1H-1mPJ{3§: > ?gg(gl%&g%% A4 (1 gmlln((ngj %ﬁéztyylrlclél[l ﬁﬂﬁkﬁlylb nzyl)-4-phenyl

di net WI-(ﬁfanp;zb}}roﬁylaf%fde&ét-mﬁﬂlabl [1-(4-methylbenzyl)-4-phenyl-1H-
imidale-[Z(YI]ib)eﬁleHenbaamzlyj 4- phenyl -1

H i m r) % % e i
th b 2 BTN R R e GrmgiyibenayD-4-pheny -
lH-lmrrEa[ZW% u}lp@pyﬁs@%@em phenylglﬁ Jm :

Him dg lm&n&%r; E;JN 1I {azgﬁéﬁtkig%pg;e[u(z%lemﬁ}lb&&yr)l\# -plehyl-1H-
‘m‘da‘@'zfﬁ% }Jlgﬁeﬁl‘f p&é benzyl - 4- phen I 1

H i mi o6l R)2L-1-perizy4-phienyt iHipidepsl2-y D wathainsopyd P X-[2,2-

dimeﬂm§)32(@?ﬁétﬂ92>%ﬁazﬂﬁly&)ﬁﬁﬁﬂﬂba%ﬁﬁde N-T(1
R) -1

dlmetl-m],-&% Z{% m}% -ryg}ggj? Tgf gf%ﬁp D- j(;l:i:tr:y;p;opyl]-N-[z 2-

N-[(1 ﬁ)[(ﬂR)(— iLheamxi -4- OpH-ishidazol-2-y1)-2-methylpropyl]-4-methyl-N-

[(3R)- Haiq{agz_? 137 I met hyI propyl ] - }ZI hydr oxy (3
rrofidin- Irrethyl]acetamde (21

-(1- beNz[le)etl-'ﬁhbmzyl-i-phenyl 1H—1m1dazol-2-y -2-me ylpropyl]-4-methyl-N-

[(BS)-lbipemdldézyimeﬂay;lr]b)m?}mﬁd@l net hyl propyl]-N-[(3 S)-
pyr roly d@n ey ISANJ%S -ﬁ- l?e?xznét ~(trifluoromethyl)phenyl]-1H-
imidaag-25] Y
@)1 Him dazol 2-
N-(3-am1nopropyl) N-((lR) -1-{1-benzyl-4-[2-(trifluoromethyl)phenyl}-1H-
imidazol-2-yl}-2-methylpropyl)-4-methylbenzamide;
N-(3-aminopropyl)-N-((1R)-1-{1-benzyl-4-[2-(trifluoromethyl)phenyl]-1H-
imidazol-2-yl1}-2-methylpropyl)-2,4-difluorobenzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl}-
2-methylpropyl }-4-methoxybenzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl}-3-chlorobenzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1 H-imidazol-2-yl]-
2-methylpropyl}-4-chlorobenzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl}-4-tert-butylbenzamide;
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yl')-2,2-di net hyl propyl ]-2-(2Htetrazol -2-yl ) acet am de,

N-[(2R) 3-am no- 2-f | uoropropyl]-N-[(lR)-l-(l-benzyI - 4-
w@b@aph2236 H- i m dazol - 2- yl) -2, 2-di met hyl pr opyl PERU§H05/022062

H tetrazol - 1-yl ) acet am de;

N-[(2R)-3-arri no- 2-fluoropropyl]-N-[(1

R) - 1- (1- benzyl - 4- phenyl -1 H i m dazol - 2-

yl) -2, 2-di met hyl propyl ] - 2- net hoxyacet am de;

N-[(2S)-3-am no 2- quoropropyI] N[(1 R-21-(I

-met%:l)aer;%]g %ﬁi e %ﬁl ﬁ@qn@t ?]%x@ - -chlor é)helﬁfl (IIiI-lmldazol -2-y1]-
enzy

H i m sz{QlR)Zi5[[ébeﬂzy2-4d@3ntﬁbhmbbé@wylI]I-lﬁhda@&-ﬁ)y}]-2-methy1propy1}-N-

{3- [(s?lgén ﬁﬂlrﬂ@-y{bl ys&ﬂ}b@ﬁéﬂﬁﬂe@e N-[(1
enz
0 1 o QAT R y1-bebesirkgompphensiy H-midapeld-yil-2-methylpropyl}-N-
G- {[Sﬁtrlrﬂr{]@rmthﬁbm ol jAmineips s ﬁpzymglp@,sqa@g@

S) - 3- A - .
JTbenz aﬁd benz[y@)ﬁ 'S]K @W?%ﬁ# lg‘%z ofdaggl 21y1) 2-methylpropyl}-N-piperidin-4
2, 2- di met hyl propyl ] benzam de;
(2S) - N4 Rl)e}-é}-bhmyk dyphefyldl FRimidagdl-beh2ynethylpenyi]-4-dnethyl-N-
p1per1drh-l4 d@gz@iche-yl 2 2- di ;rr,\t hyl propy: ] am no} but anoi c
uQr opropy.

R) -
;;: I 1- (If [L]g%)z (1 }4 gg;ﬂ%‘f"iﬂr—lﬂ‘ﬁm&i&%@}r -zi\I-Z[-methylpropyl]-2,4-d1ﬂuoro-
N-pipeyidjn-4-yhb Wﬁ@mw propyl ] - 2- hydroxyacet am de;

" ( 3 -imidazol-Z-ylj-
2-met}E'Qégb ﬁt))l)ac:y ﬁﬂﬂ propyqlz%l%fo%mw )-1#-imidazol-2-y1]

an 8@ NE[ (1
R)-1- (N—(Banﬂyd)prép]db‘rblq{/dlm 1-{1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl}-
2-meﬂijiprapyld§iam¢h1&nmicbuaararde; met hyl pu:pyl )- N [ (3 S)
g;:ﬂo I ﬂ!f[l{“i rw%ﬁl%i(]_l&-ﬁ l§) begpz{slﬁ%r azl(l)lggrophenyl) ?ﬁ-lmldazol -2-yl]-
2,2-dimpethydp a%pz/ bepzaide: 2 di net hyl propyl J-N-[(3 S) -
pyr r ol A( [ -
i ?#3 5{;1 '&;rﬁéﬂno%%%ﬁg g%gllﬁi'l @"Betn%l LAtRbhIgFophé AR BT h&iz01-2-y1]-
’ ﬁethylpropyl] 6-methyl- N-[(3
S) py rNe(B+ammelﬁoyy1)FN-WR])ﬂr-[édBl-oidmoplmnyN-]( €z4diftlionet®nzyl)-1H-
imidazo}-Ry}- h,yldlmbﬂﬁr(plo@)l}ﬁené&niden zyl - 4- phenyl -
Him fxﬁcﬁ kﬁ? (Y 5PS btenyl)-1-(2,4-difluorobenzyl)-1H-
1m1dazgf 291F4.2¢ &l;f;{g Hﬂ}l@t perapide;
H-i m dgzpir)2r-yi Ber%aygzt-qih%lnﬂ-ﬁﬁﬂaﬂél 2-y1)-2-meth 1 ropyl]-N-[3-
(dimet %F’l g é&%} ] am de; %% 6) 8,0]2 3[6
-2, 2-di net hyl - I -[ I
- ( 3- mneNH{IR)ehtlybynzgl- nlyjrl-Iﬂ-midntda%ﬂ)-QZnethylpropyl]-N-[3-
(dimethylamino)-2,2-dimethylpropyl]-4-methylbenzamide;
N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl}-
2,2-dimethylpropyl}-6-chloronicotinamide;
N-(3-aminopropyl)-6-chloro-N-{(1R)-1-[4-(3-chlorophenyl)-1-(3,5-
difluorobenzyl)-1H-imidazol-2-yl]-2,2-dimethylpropyl } nicotinamide;
N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-5-methyl-4-phenyl-1H-imidazol-2-yl)-2-
methylpropyl]benzamide;
N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-5-methyl-4-phenyl-1 H-imidazol-2-yl)-2-
methylpropyl}-4-methylbenzamide;
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yl'l] propyl } -N-(pyrrolidin-3 -ylnethyl)benzam de;
N-[(2S)-3-am no-2- hydroxypropyl ]-N[(1 R - 1
W0 ¢dosloearae/| - 4- phenyl -1 H-i m dazol - ~ PCT/US2005/022062
2-yl)-2,2-di methyl propyl] -2-hydroxyacetam de; N-[(1
R) - 1- (1- benzyl - 4- phenyl -1
H i m dazol - 2-yl ) -2, 2-di met hyl propyl ] - N[ 3-
(met hoxyani no) propy! ] benzami de;
N-[(2S)-3-am no-2-fluoropropyl]-N- [(1

RI) 1-( -(S%%ﬁh% flg%f]r(]l R% mllﬁ_ﬂ%ﬂzfg]féyl -4phenyl-1H-imidazol-2-yl)-2-
methyi?f) P}@C ?\éﬁ?‘%} 3-ami no-2-fl uoropropyl ]-N-[ (1
R) 1 N((l-dnﬁﬁépibpﬂ)NF(]mRb 1J(1r&ehfmobaﬁ1e{hyﬁ4 phenyl-1H- 1madazol -2-yl)-2-

methylprdpyZ}-@-cBlodgii 2H-tetrazol - yl)acetam
vk ‘EY%R) nobenzyl) 4- phenyl -

H- i mi dTéIz(étanz IPpylszi/aRAdtmybqyzﬂp%qu chlgrqpbemw)eyHmlwol 2-yl]-
2- met}g)lprppylg»@ ¢hdprebgnaamide; hy| ] acet ami de; N-{(1

i R i e

N- ( 3- dl@(ﬁ-mnﬁﬂ@tbl)ylw { IRJ-I benzyl 4-(3- chlorophenyl) 1H imidazol-2-yl]-
2- met}i?)pré%il}-%ﬁnﬁumeobenzyl enyl H i m dazol yl']-

nethylpr py benza
@RDQ l{enzyl -4-(3-chlorophenyl)-1H-imidazol-2-yl]-

2- meﬂwlp(rgpsdi/énmb@ﬁag 1m4dqzhbrf§rbarbommm,d azol -2-yl]-

2, 2- d ﬁ'ﬁ% B R A B o kot 2.1

2-met13+115r§g é di net hyl propyl }

-\ ( pW-I(bJanﬂnO’pr&pyl)th{E(ﬂ Ry [adrhaylidEs- clﬂbxbbﬁenyl) lH imidazol-2-y1]-
2- metlﬁ]pré’p}a}lﬁ_}rmidiﬂcaﬂbo{(mﬂrd@{% met hyl benzyl ) - 4- phenyl -

5. pmy m?wammppsop% VB 1 hereshAs-opmphenyl)- H-imidazol-2-y1)

-pyrazole-3-qachdxphide)z y | ){gf%phenyl 1

Him da opgé)]l ﬁgtﬂnR '(lzbéwag}ﬁe%l midazol-2-yl)-1,2-
dimeth@p_@gﬁéﬁz@iﬁw )@N-{ (>1A}.R) 2 2-dimethyl -1 -[

1- ( 3- MeGrpintmpropy))-M- [pl'IE)nyJ(} berttyl-4eph@ayiol H-2midak sl 2phyl 112-
dimethyBropi hé-xetiebarhsiele; N- [ (

21 g hMiwﬁgﬁﬁ) i Hg;qﬁyhﬁﬁpnyg 1H-imidazol-2-y1)-2-
methylmoy yB-%wg ﬂw&qmldepyu 1, 5-di met hyl - 1

H pyr AL Qm?ho% gli) Ig -b i phenyl-1H-imidazol-2-y1)-2-
methyl% I] %ﬂha%yl y4 phggﬂyl H-T&:?Idazol 2-yl)

2, 2- d|N1=(=3 hlylirmptxgyfll)]-N-Z{(E) HI-@Emz@zI—GL(—BJchj/dr))ﬂmﬁmemﬁmdazol 2-yl]-
2- methNP((ﬁ}yhm ,Beth&zhl;edt cathguandiftd;) - N-[ (1

5%2 i phe” Y3-SHioransl o1 Goiryiiaral-3:ydl2 dedimethyIpropyl) -

N- (pyniqll J(né - 4- phenyl - 1
H-i i dazQiRy2- ML()3 &m?roﬂhéﬁ'?bhﬂbof ARfloksbehzly-1H-imidazol-2-y1]-2,2-

dimethylpropyl}-N-(pyrrolidin-3-ylmethyl)benzamide;

N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)- 1 H-imidazol-2-yl]-
2-methylpropyl} benzenesulfonamide;

N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2- -yl]-
2-methylpropyl}-4-methylisoxazole-3-carboxamide;

2-me
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dimethyl -N-[ (3S)-pyrrolidin-3 -ylmethyl]-1

H pyrazol e- 3-car boxam de; N-(3-am nopropyl)-N{ (1
WORRe08/0@266 net hyl - 1 -[1 -(3-nethyl benzyl) - 4- phre/USD054022062

- imdazol -2-yl]propyl } benzam de; 274 WD 2006/ 002236

PCT/ US2005/ 022062 N-(azetidin-3-ylnmethyl)-N[(1

R) - 1- (1- benzyl - 4- phenyl -1 H i m dazol -2-yl) -2, 2-

di met hyl propyl ] benzam de; N-(azetidin-3 -yl nethyl )- N-

[(1 R - 1 (1 benzyl - 4- phenyl -1 H i m dazol -2-yl)-2,

hd. Eret D nm?lp}?p M W?? T’E% A€3-chlorophenyl)-1H- 1m1dazol 2-yl]-
Z'met%pTyioﬁ{éﬁ%lﬂ P ’1 Himdazol -2-yl)-2,2-

di met N Pawindptopll)-S- {campuﬁwbeﬂzymwmmbph@yl) -1H-imidazol-2-y1]-
-methg{ﬁﬁé 8HhéRy1- TH pyrhzSle-Beabbtignide;nydr oxybut yl ] - N-[ (1

1@3?%@«;«“ DS o1 T b A Hrgens - eimidazol 21
-methmp[rc(m;}) -23- @methyl 4, %ﬂnpapbp‘é -6ppp¥amidpy 1
(? ar[rl% ‘fgéw’ﬁ ng % @'b@hﬂ%% -ilorophenyl)-1H-imidazol-2-y1]-
2-methy eti_r?l}ya 2 %é ce alm’de

N[ ( 23} ABaminoppopA - NU{QIR)BFIQb—}blesz(Glclﬂ?)rophenyl)-1H-1m1dazol-2-yl]-
2- methyfp%o;?@}%i pridindhBdoxdmidej M dazol -

i o 2RO 'a%%%l%&@?i—}i& PR {HoRPRES

imidazok2- yﬂezwzythylprpnﬂhyh 3-thigzolqrfgarheramide;

U o DY pherfndl I-2-y1)-2,2-dimethylpropyl]-N-(1H-
lmldugﬁgir%%%ﬁz%%zp h}lcé' hﬁlgazo Y imethylprop

oxybutyl]-N [(1
R) - 1- (N R) Ay I~Benziledrpheryl H#H-imidazodi2-)-2,2-dimethylpropyl]-N-[(2-
hydrox&) éinzpllﬁsﬂh b@jz@mydel 2-(2H-tetrazol - 2-yl ) acet ani de;

R) - 1 (T‘i IG&)? mfﬁc%mﬂ% Flg@xﬁtﬁ ﬁ’iﬂ]&‘s%[z 3%‘) 2,2-dimethylpropyl]-N-[(6-
hydroxypyrigins8- &-2-(1

H1, 2, 11 aiy ql éﬁi A?,gsﬁfrmﬂﬁmd&olbcﬁ)@z -dintelylpropyl]-N-

(pyndlﬁn‘)’zylmet prop [(3 - fl uoropyrrol i di n-
-yl) rrewymz]) -la(i- hmzyM{p@en}mﬁmmmazxdﬂzle% @mﬁwlpmpyl] -N-[3-
(cyclolﬂxt?rllahﬂﬂ)é op?l-]bérbzaﬁnd%:' di net hyl propyl ]-N-{ [(3 S)-
ydr Oﬁ/l ?]b%dl nl E zp}flﬁl%ym}/qld%zo% jmls B%(Xﬁr(l:e%hy 15?0%3611] -N-
(pyrrolndm ﬂw&y)iwwa}nléez di met hyl propyl ]-N{ [(3 R - 3
- hydr ;&Ig éﬁ % gykjn 'I'lﬂlb)éhZ)}l 4= FrreiBL DEXAGb Ry, 2-
IC

dlmetl-Mﬂrééy S cﬁ] enyl

i met hyl ropyl] N- [ (
hydr oxy{¢iR)el- (b}bmz:yl 43ph)3mtlt1|}y 1dag:1%ylh-@x%rdm@qﬂ@f}prop§}] -N-{3-
[(Cycldﬁrérﬁﬁlﬁéﬂhﬂl)ﬁlnﬁwwm‘pyl@bérﬁzaﬁﬁde( 1
I (A Bl R et e T 828571y %! )-aitmefhytpropyl]-N-[3-({[5-
(pyndm -3-yloxy)-1H-indazol-3-yl}methyl}amino)propylJbenzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-dimethylpropyl]-N-[(5-
methoxy-1H-indazol-3-yl)methyl]benzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl}-N-(3-{[(6-
- fluoro-1H-indazol-3-yl)methyl]amino } propyl)benzamide;
N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-{[5-
(pyridin-3-yloxy)-1H-indazol-3-yl]methyl}benzamide;

:é_
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di met hyl propyl] -6-nethylnicotinamde; N[ (1
R) - 1- (1- benzyl - 4- phenyl -1
woRiogiooze! - 2-yl ) - 2, 2-di met hyl propyl ]-N-{ [ (3 B)F/US2005/022062

-fluoropyrrolidin-3 -yl] nethyl } -1, 5 -dinethyl-1

H pyrazol e-3 -carboxam de; N[ (1

R) - 1- (1- benzyl - 4- phenyl -1

H i m dazol - 2-yl)-2,2-di methyl propyl ]-N- { [(3R)-

3- quoropyrrolldln 3-yl]methyl}-1,5-dinmethyl-1

Hpyrazph R H%ﬁ 1Mot ifdazol-2-y1)-2,2-dimethylpropyl]-N-(3-
h droxxéro lgeﬁé ]é%(ﬁ an %ﬁ&y dazol 231 yipropyIRt
Y RV 4526551 ) - 2, 2- di met hyl propyl ]- N-[ ( 3-

f | uor dpYB-amiriopiopyB-I[] 1Rt h{l-berzyb4-¢ihertlyH-ihidazol-2-y1)-2,2-
dlmethgg)m{inZDS-@hrﬁetﬁﬁl - D93z R:-3-bhrbodamide;

i m &ig@ﬁ%ymenaﬂz?e#w{ APrigvgl 2 22-Jimsthsjoropy I N-[GR)
35d1armmq;§10e; pantyit e@Zﬁn ¢yl methyl } benzam de; 275 WO

2006/ %fﬁ%%g% NlTl(l[I()ll -(1-benzyl-4-phenyl-1H-imidazol-
2-y1)-23Mifie eyng N
M di met hyl propyl ]-N-{ [(3R)- 3
Sf uoN@-I[(aﬂhn@hcawﬁamyﬂd]ahy]}ﬁﬂ-[&lR)e]ne]ahcml 44ghefiy4] H-imidazol-2-
y1)-2 2Elmé¢h9lbr$wl' ¥hzadrigdieny| - 1

H uor gﬁxf%afhé'rl#n%ﬂ?ﬁ e P B 2l 2o 2 g ypropyl]-1,5-dimethyl-
N- (plperm-adﬂmﬁyﬂ))l&wgﬁ@pl@x%rcaqu{w@e R -1- [ 1-(3

- hyar lb 1-4-(3- hl henyl lH idazol-
e o
Y Féll Xy enzy heﬁ [-1Him dazol 2-

, 2-  di(28)-Ny(Bpmapyprppyl)-N-{(1R)-1- [l-benzyl -4-(3- chlorophenyl%l lh-lmldazol-Z-
yl]-2- nmtﬁﬂmbpyﬂ}tewahyc&oﬁirmmyibbbmm de;

3&2‘1{3}0%&% %{&}Bﬁ r[iT 2 5 r}‘33{3;]&11Olfophenyl) 1H-imidazol-2-yl]-
2-methy TMBWI@% ¥ g;gm}e 1, 5-dinmethyl-1 H pyrazole-3

: L
dlmeth?/z(;;»lr %M%ﬁ@ (IJ(I@en%%lﬁ] gllhe'ﬁ?I 'l;ll;:{l 1%11%%2%2 Yl) 2,2-

I rret i di 3-yl th I
T Bl Uehadommtion - Wit 5 fiecrohasDr T pifdieal-2-¥1)-2.2-
dimethpropyli (53diiyetitydN-H@R)-plydrodiptfeylptettiy | Hrpydazobi- iy 2arbpkjmide;

dlmethbqlnr?RYé Eﬁ;j}ﬁ% é)égﬁ;: lﬂgriﬂg Fﬁgfﬁ%ﬁo{ﬁgf

N- ( 3- ARARIPYOPyl Uﬁ‘l %}ﬁmel;?;h -B-chlodophenyl)-1H-imidazol-2-y1]-
t |
et T GRSttt
-am ndﬁ)-l(bpmu)ombpy{l) -Na{(RR)-1- [lfbegleaf} -(3- -chlorophenyl)-1H-imidazol-2-y1]-
2- methymtamd})ér:tﬂﬂcbr)) -UmpthgtyH-fiyrasolevt darbokarpidg} | -

pmetty ;'gg‘i%é%gﬂ@y &1{2( ylge[‘iﬁém défzg c‘ixzoro';\)hén% -1H-imidazol-2-yl]-

N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-dimethylpropyl]-N-[3-(1H-
imidazol-2-yDpropyl]benzamide;

1-benzyl-6-(1-benzyl-4-phenyl-1H-imidazol-2-yl)piperidin-2-one;
1-benzyl-6-[1-(3-chlorobenzyl)-4-phenyl-1H-imidazol-2-yl]piperidin-2-one;

N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2-
methylpropyl]-1,5-dimethyl-1H-pyrazole-3-carboxamide;
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yl'l -2,2-dinmethylpropyl } -1, 5 -dinethyl-1 H pyrazol
a-3 -c arboxamde; N[(3
w®r6e08/eaB60- 4- met hoxybutyl ]-N-[(1 R -1 PCT/US2005/022062
-(1-benzyl - 4- phenyl -1 H i m dazol - 2-
yl')-2,2-di met hyl propyl ] benzam de;
N-(3-am nopropyl )-N-{ (1
R)-1-[ 1- ( 3- cyanobenzyl ) - 4- phenyl -| Hi m dazol - 2-yl ] -
2, 2-di net hyl propyl } -1, 5 -dinethyl-1 H pyrazole-3

'1 C ;r bgiﬁ}ﬁ %;E E%Ryjr I%{ imidazol-2-y1)-2,2-dimethylpropy!l]-N-{3-[(2-
hydroxyethy) e Rolprop rrret hyl propyl } -
1, 5- dipg %;mn (fm\zyr meh@hyrle ithide£d1p-y1)-2,2-dimethylpropyl]-N-[3-

de; N- 1
(cycloﬂ%ﬁ%ﬁl?l Py gggﬁﬁ@‘ { (

BB R ERITIE T (L R2FS Yo - phemlhyd otbjazal-f-pimethyl)-
1H-imigpzqly2- yldpmnyh}balzaymdvet hyl ] acet am de;

! (2@[-( élp iﬁ rtﬂj@rl\?3¥ elmyé 1-[4-phenyl-1-(1,3-thiazol-4-
ylmeth??))ljl‘k- Ore W)]Ptﬁ 5 AR H-1, 2 3-triazol - |

-yl ) age @Jahﬂ@opmp 1)-2,4-difluoro-N- {](lR) -2-methyl-1-[4-phenyl-1-(1,3-thiazol-4-
ylmeth%‘lh)Ll(}?-ﬁ}ﬁd%Zél[Q D8 ?i}B&[zﬁﬁﬁ&HW' N-[ (1R) - 1-(1- benzyl - 4-

T - araminoryombf shloreN-S(RI-ZomethyH 44 ghenylyi-§ladiapol-d-
ylmethiylellH- 1mkla?<élﬂ?yllnropy nisetimarhidg; phenyl - 1

i GO P P2
dlmethz/g% 3% @T/ US2005/ 022062 N[(1 R- 1

- (1- bexg3landngitepyl)- Nl%lR) -1-(1-benzyl-4-pyridin-2-yl-1H-imidazol-2-y1)-2,2-
dlmetlg}lﬁrﬂf)&q R4 9hetRy llﬁlaﬁzaﬁn& | net hyI pr opyl 1-N { [(3R)-

rrolidin met hyl benz
R) - 1 (N=( Eﬂ%}ggcppmpxlhghijil -(1- b%nzyl 4-pyridi n-2 y? 1}{\-I-m1dazol-2-y1)-2,2-

dimettilpropd 2 dr-diflugioperzamidi; et hyl propyl ] -N-[ (3 -

hydr %2% L) +&§ Wg}ﬁﬁﬁ RYlpeRSn R Hn- 2N 16k imidazol-2-y1)-2,2-

. R) -

dimethylprhp (ﬁ%ﬂE VFS’U i met hyl propyl ] - 2- et hoxy- N-[(3

S) - pyrNqRiaghine-3- h&d@tybpdp]yb)@lét[@ﬂi)db(l -benzyl-4-phenyl-1H-imidazol-2-yl)-
2metﬁy1ﬁr3p%;qgéﬁlgﬁlem@ I)) N-[(1 R)tﬁ (1- benzyl - 4- phenyl -1

i mdazo i e
o ot W eanrpad) N RE T behex E penyy f Himidrgnl v

methylyutyijbgnzesnide- yI) 2,2-di nethyl propyl ]-N- { [(3 S)- 3

e bl enyl-10LiFREDS-241)-3-
methyﬁtxéXL%N y ahg IS ??2} [giée ﬁh%l&]z)? Lng*f 1§11 i 2-y1)-3

Bhenyl
H-i i dNZ(GJ«anﬂnwr))pﬁ) LR oz 4 ety {1 Birelazol- 2.y 2-
methyBubyTbemaniige;r ol i di n-3-yl ] met hyI }-1, 5-di net hyl -

H- pyr azoI e- 39&%&&&% ﬁlzR) - 1lbenzy1 4-phenyl-1H-imidazol-2-y1)-2-
methylhutsﬂ] ylbeqmm 2-di met hyl propyl]-N-[ (3-

hydr oxmqil?a&?h%gbgyli N- nr(llkrygt)ny 1 beheyt- ApREHAY H:itnidazol-2-y1)-2-
methyﬁF?ﬁ}%ﬁg am no-2-fluoropropyl]-N-[(1 §)-1

- ( 1- beNa@aminpdropyl)-NE[(HR28)-dad éhen2yl-4-phenyl-1H-imidazol-2-y1)-2-
methylbutyl]-4-methylbenzamide;

N-(3-aminopropyl)-N-{(1R)-1-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2-methylpropyl}-5-methylisoxazole-4-carboxamide;
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yl)-2-hydroxy-2- et hyl propyl ]-2-(1
Htetrazol - 1-yl ) acet am de;
WORGEA®23E- anmi no- 2-fl uoropropyl ]-N-[(1 S)-1  PCT/US2005/022062

-(1-benzyl - 4- phenyl -1 H i m dazol - 2-

yl)-2-hydroxy-2-nmet hyl propyl ]-2-(2Htetrazol - 2-yl ) acet

amde; N[(2S)-3-am no-2-fluoropropyl]-N { (1 R-1-[I

- benzyl -4-(3 -fluorophenyl)- 1 H

i m dazol - 2-yl]-2, 2-di mathyl propyl } -2-(1

Htet d e i-[1-benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2methgpMP %?Eﬁgﬁl%}@f Iﬁ?roprg nzy (( phenyl)- V]

MEies)) zyﬁ 4-( 3- quorophenyI) 1H
i mi da2b{3-2mitopréhyR-Ni {{ER A bbempayll-4}(3-chlorophenyl)-1H-imidazol-2-y1]-

2-methylpr 'quﬁhb%piﬁny}t yaesidte;de;
t KI— (@% am no 2- {%!{Ig)—a/ TF%hXZ})l B 8@&1&0%&8&) 1% 1m1dazol 2-yl]-

2- methvlpr@adbﬂ Hyllfl)ldq_zolz ﬂil)?ﬁtﬁ}?}%r opyl ] - N - net hyl et hanedi am
i de; j( 2B s j,m[ptrbeﬁzymt@yémc%pmiyb M litddazol-2-y1]-

2- meth??%r%p rg }4 ﬁlﬁ4 1 y’I propyl ]-N -net hyl et hanedi am

i de; [(\3~[{16e3126§l{(3Rz)-rh(md)edzﬁy@phbnybﬂlHylh}ldaﬂol 2yl)-2,2-
dimethiprdpyl Tarbigs}aydpyHapires)adetit atid} m dazol - 2-

yl)-2,2- dlnethylpro
(ZaBpRapseRy s d"{d& E‘)‘{ﬁ‘ &%rophenyl) 1H-imidazol-2-yl]-
2 methR)p[rqm(l -2y ﬂ%‘ﬁﬁ | - § H %T?EF?E?IZ

yI) -2, PR 1R?-1([i benzyl-4-(3-chlorophenyl)-1H-imidazol-2-yl]-
2 meth&kp[r(?@gééﬁﬂgﬂyi% i

|’oxybut yl]1-N[(1
R) - 1- (I\l—(benmydprdp}fb}aHF{\QlRﬁl{l—bmnzyé-ﬁmhegyl 1H-imidazol-2-y1)-2,2-
dimeﬂ%p)ro@l]zzdllyﬂmhydemmﬁyl ]-2- (2H- tetrazol - 2-yl ) acet ani de;

[(1.R 1-b
e s rgf‘%ﬂﬁ b rRhepyl- [Hyimidagol-2-41)-2,2-
dlmeth;kﬁr&]@)ﬂbw;qtm}g@zm@yey| ] nE?h;B/T%’MITZ met ioysji e?am de;

N-[(1 )(3 afind Jfopﬁ}lﬁy{ mmt[@méhzﬂ 4-(3-chlorophenyl)-1H-imidazol-2-y1]-

SNICE: S Bk o e

277 V@tﬁﬂ({@"-m@ﬂ[@@'ﬂt@i@%ﬂ plowy - 1N-iyidaze)-2 4y1)-2,2-
dimethy(pltelhz,d]'amflhe}ébwﬂrgé)ayﬂmd_]acetate

o SO A e i e
IH'lmi lefey dez. phenyl -1
Him dﬁz(?)lalrﬁnd(ﬂr))pﬁ) R £l Rl L'DI'-B&@}QW: {3- Bl;lo{ophérﬁyl) -1H-imidazol-2-yl]}-

2- meth?‘&p‘kﬁ@lﬁ W&éwgyrr%-mddaﬁa&aﬂﬁ&

oxyacet am yl -
H- i mi d¥x3tantingprppyd)- N—{ﬁlh@-{l Hyt rllgn@qdyé} 13 phlm{ophenyl) lH 1m1dazol 2-yl]-
2-metHy{3BpAR?2-éndihylaminodacetaptideli n- 3- yl ] met hyl } benzani de;

N-[(L °§ SRS PBaRb &hﬁgﬁﬂﬁ iidazolr2-y))-2,2-imthylpropyl]-N-
propyl Et

=»hydr oxypyrrolidin-3-yl]nethyl }benzam de; N
(3 S)Nf{(r@m RbdnAy) drph&umwnrhldahbl Zy1-2, Rilindethflpropyl]-N-
butylbdiZAGde -fludrophenyl) -
N-[(lR)-l-(1-benzyl-4-pheny1—1H-1m1dazol-2-yl)-2,2-d1methy1propyl]-N-butyl-
1,5-dimethyl-1H-pyrazole-3-carboxamide;
[[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2,2-
dimethylpropyl](butyl)amino](oxo)acetic acid;
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i mdazol -2-yl]-2,2-di nmethyl propyl } -2-(1
Htetrazol -1-yl)acetam de; N[(3
W&2008/08228610- 4- hydr oxybutyl ]-N-{(1 PCT/US2005/022062

R)-1-[ 1- benzyl - 4- (3-fl uorophenyl)-1 H

i m dazol - 2-yl]-2, 2-di et hyl propyl }

-2-(2Htetrazol -2-yl)acetam de; N[(3

S) - 3- am no- 4- met hoxybutyl ]-N-[ (1

R)-1- (1- benzyl - 4- phenyl -1 H i m dazol - 2-

y1') - 2,[R1R)-T5 bhehpyiophdnyR 1 HERi@asResppRde; N-[ (3
dimethggp %y?@x%@ﬁar%@]( 1 é&wa];rdw{ (1

eyl
7 Db RISIL{1- oy - pbe i o] -2-yD-2,2-imethylpropyl]-N-(3-12-
(hydroxsﬁnﬂhylbmmm1ayh]piepylbbe[n@amia)e 1 - (1-benzyl - 4- phenyl -1

[bis(2 @éé M %ﬁa%*“’gf ’H’%?# e L

benzyl - 4- phenyl - 1
H i m dago Jnnﬂroyi h g?etl@l?‘&l(mbbﬂi}@-ﬂ%ﬂenﬁ 1{-i &Rpt-2 31)piperidin-2-

one; -fl uoropyrrol | d| n- nmet hyl
Htetrazol - 1- acet am de; N

R) - 1- (Gl(lbben_zy{él-zphgnéﬂﬁ imidazol- 2[ 3(11)p1per1d1n-2 -one;

Him #S ; éﬂu)n 2. ﬂﬂﬂéjrg#i%bgﬂ llf QH;R%} en%ylu ﬁhenyl 1H-imidazol-2-
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N-((R)-3-Amino-2-fluoro-propyl)-N-[(R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-
y1)-2,2-dimethyl-propyl]-2-ethoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((R)-3-amino-2-fluoro-propyl)-[(R)-1-(1-
benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-dimethyl-propyl]}-amide;
N-((S)-3-Amino-4-fluoro-butyl)-N-[(R)-2,2-dimethyl-1-(4-phenyl-1-pyridin-3-
ylmethyl-1H-imidazol-2-yl)-propyl]-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-[(R)-2,2-dimethyl-1-(4-phenyl-1-pyridin-3-
ylmethyl-1H-imidazol-2-yl)-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-methoxy-butyl)-N-{(R)-1-[1-benzyl-4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-benzyl-4-(4-cyano-phenyl)-1H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-benzyl-4-(4-methoxy-phenyl)-1H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-(2-fluoro-benzyl)-4-phenyl-1H-
imidazol-2-yl]-2,2-dimethyl-propyl }-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-phenyl-1H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-(3-chloro-benzyl)-4-phenyl-1H-
imidazol-2-yl]-2,2-dimethyl-propyl }-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-(3-cyano-benzyl)-4-phenyl-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-2,2-dimethyl-1-[4-phenyl-1-
(tetrahydro-pyran-4-ylmethyl)-1H-imidazol-2-y1]-propyl } -2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((R)-3-amino-2-fluoro-propyl)-{(R)-1-[1-
benzyl-4-(3-fluoro-phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl } -amide;
(S)-Tetrahydro-furan-2-carboxylic acid ((R)-3-amino-2-fluoro-propyl)-{(R)-1-[1-
benzyl-4-(2-methoxy-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl } -amide;
(S)-Tetrahydro-furan-2-carboxylic acid ((R)-3-amino-2-fluoro-propyl)-{(R)-1-[1-
benzyl-4-(3-trifluoromethyl-phenyl)-1H-imidazol-2-y1}-2,2-dimethyl-propyl } -amide;
(S)-Tetrahydro-furan-2-carboxylic acid ((R)-3-amino-2-fluoro-propyl)-{(R)-1-[1-
benzyl-4-(3-bromo-phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl } -amide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-benzy!-4-(3-fluoro-phenyl)-1H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-benzyl-4-(2-methoxy-phenyl)-1H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
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N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-benzyl-4-(3-trifluoromethyl-
phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl} -2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-benzyl-4-(3-bromo-phenyl)-1H-
imidazol-2-y1}-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-[(R)-1-(1-benzyl-4-p-tolyl-1H-imidazol-2-
y1)-2,2-dimethyl-propyl]-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-[(R)-2,2-dimethyl-1-(4-phenyl-1-pyridin-4-
ylmethyl-1H-imidazol-2-yl)-propyl]-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-[(R)-2,2-dimethyl-1-(4-phenyl-1-pyridin-4-
ylmethyl-1H-imidazol-2-yl)-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-2,2-dimethyl-1-[1-(5-methyl-isoxazol-3-
ylmethyl)-4-phenyl-1H-imidazol-2-yl]-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-2,2-dimethyl-1-[1-(5-methyl-isoxazol-3-
ylmethyl)-4-phenyl-1H-imidazol-2-yl]-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-[(R)-2,2-dimethyl- 1-(4-phenyl-1-pyridin-2-
ylmethyl-1H-imidazol-2-yl)-propyl]-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-[(R)-2,2-dimethyl-1-(4-phenyl-1-pyridin-2-
ylmethyl-1H-imidazol-2-yl)-propyl]-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-4-(3 ﬂuoro-phenyl) -1H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-4-(3-fluoro-phenyl)-1H-
imidazol-2-y1]-2,2-dimethyl-propy!}-2-methoxy-acetamide;
N-(3-Amino-3-methyl-butyl)-N-[(R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y)-
2,2-dimethyl-propyl]-2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((R)-3-amino-2-fluoro-propyl)-[(R)-1-(1-
benzyl-5-chloro-4-phenyl-1H-imidazol-2-y1)-2,2-dimethyl-propyl]j-amide;
N-((R)-3-Amino-2-fluoro-propyl)-N-[(R)-1-(1-benzyl-5-chloro-4-phenyl-1H-
imidazol-2-yl)-2,2-dimethyl-propyl]-2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((R)-3-amino-2-fluoro-propyl)-{(R)-1-(1-
benzyl-4-thiazol-2-yl-1H-imidazol-2-yl)-2,2-dimethyl-propyl]-amide;
N-((S)-3-Amino-2-fluoro-propyl)-N-{(R)-2,2-dimethyl-1-[4-phenyl-1-(5-
trifluoromethyl-furan-2-ylmethy1)-1H-imidazol-2-yl])-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-2-fluoro-propyl)-N-{(R)-2,2-dimethyl-1-[1-(5-methyl-isoxazol-
3-ylmethyl)-4-phenyl-1H-imidazol-2-y1]-propOyl}-2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-2-fluoro-propyl)-{(R)-2,2-
dimethyl-1-[1-(5-methyl-isoxazol-3-ylmethyl)-4-phenyl-1H-imidazol-2-yl]-propyl} -amide;
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(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-2-fluoro-propyl)-{(R)-2,2-
dimethyl-1-[4-phenyl-1-(5-trifluoromethyl-furan-2-ylmethyl)- 1 H-imidazol-2-yl]-propyl } -amide;
N-((S)-3-Amino-4-methoxy-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)- 1H-imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-hydroxy-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(2,5-difluoro-benzyl)-4-phenyl-1H-
imidazol-2-y1]-2,2-dimethyl-propy!}-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(2,5-difluoro-benzyl)-4-phenyl-1 H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-1-[1-(4-fluoro-benzyl)-4-phenyl-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-2-methoxy-N- {(R)-1-[1-(3-methoxy-benzyl)-4-
phenyl-1H-imidazol-2-yl1]-2,2-dimethyl-propyl}-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-2,2-dimethyl-1-[1-(2-methyl-benzyl)-4-
phenyl-1H-imidazol-2-yl]-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-2-fluoro-propyl)-N-{(R)-2,2-dimethyl-1-[1-(3-methyl-benzyl)-4-
phenyl-1H-imidazol-2-yl]}-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-2-fluoro-propyl)-N-{(R)-2,2-dimethyl-1-[1-(3-methyl-benzyl)-4-
phenyl-1H-imidazol-2-yl]-propyl}-2-methoxy-acetamide;
N-(3-Amino-propyl)-N-[(R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y})-2,2-
dimethyl-propyl]-acetamide;
N-((S)-3-Amino-2-fluoro-propyl)-N-[(R)-1-(1-benzyl-1H-imidazol-2-yl)-2,2-
dimethyl-propyl]-2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-2-fluoro-propyl)-[(R)-1-(1-
benzyl-1H-imidazol-2-yl1)-2,2-dimethyl-propyl]-amide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-2-fluoro-propyl)-N-[(R)-1-(1-benzyl-4-thiazol-2-yl-1H-
imidazol-2-yl)-2,2-dimethyl-propyl]-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-y1}-2,2-dimethyl-propyl }-2-methoxy-acetamide;
N-[2-(1-Amino-cyclopropyl)-ethy!]-N-[(R)-1-(1-benzyl-4-phenyl- 1 H-imidazol-2-
yl)-2,2-dimethyl-propyl]-2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid [2-(1-amino-cyclopropyl)-ethyl]-[(R)-1-
(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2,2-dimethyl-propyl]}-amide;
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[2-(1-Amino-cyclopropyl)-ethyl]-[(R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-
2,2-dimethyl-propyl]-carbamic acid methyl ester;
N-[2-(1-Amino-cyclopropyl)-ethyl}-N-{(R)-1-[1-benzyl-4-(3-fluoro-phenyl)-1H-
imidazol-2-y1}-2,2-dimethyl-propyl}-2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid [2-(1-amino-cyclopropyl)-ethyl]- {(R) -1-
[1-benzyl-4-(3-fluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl} -amide;
N-(3-Amino-propyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-
yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-
imidazol-2-y1]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-(3-Amino-propyl)-N-{1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)- 1 H-imidazol-
2-yl}-1-methyl-ethyl}-2-methoxy-acetamide;
N-(3-Amino-propyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-4-fluoro-butyl)-{(R)-1-[1-
(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl} -amide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-5-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl }-2-methoxy-acetamide;
N-((S)-3-Amino-4-methoxy-buty!)-N-{(R)-1-[4-(3-chloro-phenyl)-1-(3-fluoro-
benzyl)-1H-imidazol-2-yl]-2-methyl-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-4-(3-chloro-phenyl)-1H-
imidazol-2-yl]-2-methyl-propyl}-2-methoxy-aceamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[4-(3-chloro-phenyl)-1-(3-fluoro-
benzyl)-1H-imidazol-2-yl]-2-methyl-propyl}-2-methoxy-acetamide;
N-(3-Amino-4-fluoro-butyl)-N-{1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-
imidazol-2-y1]-1-methyl-ethyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl } -acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-yl1]-2,2-dimethyl-propyl} -acetamide;
(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-2-fluoro-propyl)-{(R)-1-[1-
(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl} -amide;
(R)-9-{(R)-1-[1~(3-Fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-imidazol-2-y1]-2,2-
dimethyl-propyl}-6-oxa-2,9-diaza-spiro[4.5]decan-8-one;
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(3-Amino-4-fluoro-butyl)-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl } -carbamic acid methyl ester;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl } -formamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-
phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl }-formamide;
N-(3-Dimethylamino-propyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-
1H-imidazol-2-y1]-2,2-dimethyl-propy!}-2-methoxy-acetamide;
N-((S)-3-Amino-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((R)-3-Amino-butyl)-N-{(R)-1-[1-(3-fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(6-amino-pyridin-2-ylmethyl)-4-(3-
fluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl} -2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-(6-amino-pyridin-2-ylmethyl)-4-(3-
fluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl} -2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[4-(3-fluoro-phenyl)-1-(3-hydroxy-
benzyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl} -2-methoxy-acetamide;
N-((R)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[4-(3-fluoro-phenyl)-1-(3-hydroxy-
benzyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-((S)-3-Amino-4-fluoro-butyl)-N-[(R)-1-(1-benzyl-4-thiazol-2-yl-1H-imidazol-
2-y1)-2,2-dimethyl-propyl}-2-methoxy-acetamide;
N-{(R)-1-[1-(3-Fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-imidazol-2-yl]-2,2~
dimethyl-propyl}-2-methoxy-N-(3-methylamino-propyl)-acetamide;
N-(3-Amino-propyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-
yl]-2,2-dimethyl-propyl}-acetamide;
(3-Amino-propyl)-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-
2,2-dimethyl-propyl}-carbamic acid methyl ester;
(S)-Tetrahydro-furan-2-carboxylic acid (3-amino-propyl)-{(R)-1-[1-benzyl-4-
(2,5-difluoro-phenyl)-1H-imidazol-2-y1]-2,2-dimethyl-propyl} -amide;
3-[{(R)-1-[1-(3-Fluoro-benzyl)-4-(3-fluoro-phenyl)-1H-imidazol-2-yl]-2,2-
dimethyl-propyl }-(2-methoxy-acetyl)-amino]-propionamide;
N-(3-Amino-propyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1 H-imidazol-2-
y1]-2,2-dimethyl-propyl}-2-methanesulfonyl-acetamide;
N-((S)-3-Amino-4-methoxy-butyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-
1H-imidazol-2-y1}-2,2-dimethyl-propyl }-2-methoxy-acetamide;
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(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-4-fluoro-butyl)-{(R)-1-[1-
benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl } -amide;

(R)-1-[1-Benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-
propylamine;

(S)-Tetrahydro-furan-2-carboxylic acid ((S)-3-amino-4-methoxy-butyl)-{(R)-1-
[1-benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-propyl } -amide;

N-((R)-3-Amino-butyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-
2-y1]-2,2-dimethyl-propyl }-2-methoxy-acetamide;

N-((S)-3-Amino-butyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-
2-yl]-2,2-dimethyl-propyl }-2-methoxy-acetamide;

N-{(R)-1-[1-Benzy!l-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-
propyl}-2-methoxy-N-(1H-[1,2,3]triazol-4-ylmethyl)-acetamide;

N-((S)-3-Amino-4-fluoro-butyl)-N-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-
imidazol-2-y1]-2,2-dimethyl-propyl }-acetamide;

((S)-3-Amino-4-fluoro-butyl)-{(R)-1-[1-benzyl-4-(2,5-difluoro-phenyl)-1H-
imidazol-2-yl]-2,2-dimethyl-propyl}-carbamic acid methyl ester;

{(R)-1-[1-Benzyl-4-(2,5-difluoro-phenyl)-1H-imidazol-2-yl]-2,2-dimethyl-
propyl}-carbamic acid tert-butyl ester;

N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-yl)-2-methylpropyl]-4-
methylbenzamide; :

N-(3-aminopropyl)-N-[(1R)-1-(1-benzyl-4-phenyl-1H-imidazol-2-y1)-2-
methylpropyl]-2-(4-fluorophenoxy)acetamide; and

pharmaceutically acceptable salts thereof.

23. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1 and a pharmaceutically acceptable carrier.

24.  The composition of claim 23 further comprising at least one additional agent for the
treatment of cancer.

25.  The composition of claim 23, wherein the additional agent for the treatment of cancer is
selected from the group consisting of irinotecan, topotecan, gemcitabine, imatinib, trastuzumab,
5-fluorouracil, leucovorin, carboplatin, cisplatin, docetaxel, paclitaxel, tezacitabine,

cyclophosphamide, vinca alkaloids, anthracyclines, rituximab, and trastuzumab.
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26. A method of treating a disorder mediated, at least in part, by KSP in a mammalian patient
comprising administering to a mammalian patient in need of such treatment a therapeutically
effective amount of a composition of claim 23.

27. The method of claim 26, wherein the disorder is a cellular proliferative disease.

28. The method of claim 27, wherein the cellular proliferative disease is cancer.

29.  The method of claim 28, wherein the cancer is selected from the group consisting of lung
and bronchus; prostate; breast; pancreas; colon and rectum; thyroid; stomach; liver and
intrahepatic bile duct; kidney and renal pelvis; urinary bladder; uterine corpus; uterine cervix;
ovary; multiple myeloma; esophagus; acute myelogenous leukemia; chronic myelognous
leukemia; lymphocytic leukemia; myeloid leukemia; brain; oral cavity and pharynx; larynx;
small intestine; non-hodgkin lymphoma; melanoma; and villous colon adenoma.

30.  The method of claim 29 further comprising administering to the mammalian patient one
additional agent for the treatment of cancer.

31.  The method of claim 30, wherein the additional agent for the treatment of cancer is
selected from the group consisting of irinotecan, topotecan, gemcitabine, imatinib, trastuzumab,
5-fluorouracil, leucovorin, carboplatin, cisplatin, docetaxel, paclitaxel, tezacitabine,
cyclophosphamide, vinca alkaloids, anthracyclines, rituximab, and trastuzumab.

32. A method for inhibiting KSP kinesin in a mammalian patient, wherein said method
comprises administering to the patient an effective KSP-inhibiting amount of a compound of
claim 1.

33.  Use of the composition of claim 23 in the manufacture of a medicament for the treatment

of cancer.
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