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8 February 2007 BENZI M DAZQOL- 1- YL- TH OPHRISEF&hieey BDO87
FOR THE TREATMENT OF CANCER BACKGROUND OF THE

I NVENTION 5 The present invention relates to novel
conpounds, pharmaceutical fornulations conprising

t hese conpounds, and the use of these conmpounds In
therapy. More particularly, the present invention

rel ates to novel conmpounds and nethods for treating
CONCHekhkMRBAAE Ao, et ddiekip lcomdouitss Kb age rruitamapty lehecer
neoplasns and other conditions. 10 Pol o-1ike ki nases
("PLK) are evolutionarily conserved serinejthreonine
kl nases that pl aBﬁCEWQU'\ﬁhQFTHEHMNTWN egul ati ng
processes in the cell cycle. PLK plays a role in the
entry into and the exit frommtosis in diverse
Breguesentiinventionmielates so navel compaindspharywiceutical fermmlatioes udes

Fenifng it o o2\ B ke SRoplrRERhedh? MIELT

- pasticsarly, the gresent invprition rﬂat:atotmwif:om#wndmrd Immytnsls faPLK

o . | .
GG chilioe RaBled B bABTIc kAR sheck iR & other
comtlitipnsai c | et hal . RNA int er,ference experi ments on

Dr osophil a pol o have shown that ablation of 20 polo in

S2 cells results in GQ/Marrest and apoptosis. PLK1l is

- Robeike kirases!{PHKT) arg eedlutiobaxiy ogriserved serajthreohine kinkses thet/ ed

ol.ved the entr m s th h the
WGt PR el arpessio bt P R Bl A0 305 oy
'Phﬁ.“f’ h@h%ﬁutﬁﬁdﬁ&%mﬁ/&g%s Ifm_rllth yeast to ?m’amelsan celis.

i bi s from cdki. is sets up an
ﬂé@f’l“ﬁ‘éﬁoﬁc}ﬁ"ﬂg’;g?ﬁ&cdkl that leads to mtotic
entry.- PLK1l al so phosphorylates cyclin 81, the cyclin

artner of cdki, resulting _in nuclear |ocalization.
P%M%mﬁwagq'@own | Yeesyential franitosis fygast Rsosopht &m es
XeRop enmmmkf. Fatar fsfF m&%a&m#&%*mé& YdEnisins

i nvol ved in ormation of thé mtotic spindle. PLK1 is

respld in qisprdnredomitotic spindless and in Drosephila nutatinns mnthm@rvow

S
dgmpﬁgggﬁéﬁ&ngtg conp?ﬂéw b%ym‘ﬁ%dg{:nzﬁ%lﬁ;ﬁbhm" of
Palp pSpeeis smdisyn G2/ Msareestandiapopiesis ELKSIs thedwmap hamelpg ok r

DRBogHilA 9Hlﬁ.t lt iERE t va o QFﬁfﬂi’J ARGsisthRAYRER

sit'es, OW ng separation
activation of cdk1 by phosphoryiatmg and actwatmg the phosphatase cdc25C, which

in turn removes inhibitory phosphates from cdk1. This sets up an activation loop for
cdk1 that leads to mitotic entry.- PLK1 also phosphorylates cyclin B1, the cyclin
partner of cdk1, resulting in nuclear localization. During mitosis, PLK1 has been
shown to play roles in.centrosome maturation and microtubule dynamics invoived in

~ formation of the mitotic spindle. PLK1 is also involved in the exit of celis from mitosis

by phosphorylating and activating subunits of the anaphase-promoting complex
(cde16 and cde27). PLK1 also phosphorylates cohesin proteins that hold sister
chromatids together, exposing separase cleavage sites, and allowiﬁg Separation'of
sister chromatids during anaphase. PLK1 may also play a role in cytokinesis through
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sister chromatids during anaphase. PLKl nmayg8 REbapy 2007
a role in cytokinesis through 8 February 2007 2
phosphoryl ation of the kinesin-like notor protein

MKLPI . Inhibition of PLKL thus has the potential to
interfere with several stagds of nitosis. Expression
and activity of PLK protein increases during the cell
cycle, reaching its peak during mtosis when it is
mosmowmmrmmewmasmmow pmmm MRLPHL Intibithon| of PL{ 1ghiishas

(e 8pERIA flisFeniy it sharif huffh Sipfssion 38 Sekef bf i

HrbYein inéressad duping t!ﬁ:l cell eylekieauhirg ifSipkak duriby mitbsiswheBiicnslko

Fact ?ci[vfl g%“ggg t‘ﬁ%rrﬁjéﬁ fi’f@‘éﬁvmr e orl %_%@% %mum&c

MMxl PLKh Qd’eﬂﬁrt—-ﬁﬂhéiﬁ&' kinke, tSlR]Jﬁﬁf mﬂ’@dllfcrﬁﬁbnb&latemw

ot Btvth Bpvagriii e, FURRGE SRR cRASRARE o

.mukhre&h@dly\g@:ids PLKY Geriot Gery trall cﬂaha%&nﬁddamst Pam éppmf tocbet
10role|l3theregwf:at|on of mmo&l\ﬂ%g& ¥u cs and
inyohvet irbirawationnf celbevele peogrrssion sraygh uf functions
@f@ér&WﬁﬂK@nRE&nPMﬁsh@dJ%ﬁf gtcas Brat PIKB PR 3h important
associ ated with neopl astic cel é‘gncl din canc rs
role ﬂu%ueur%&aawgpﬁqu#wmm%rgﬁum @Pfs

¥RKession ,15... in >804 of |ung and breast tum)rs
Wth little to no expression in adjacent normnal

ti ssue.. Several studies have khown correl ations
cancer

prognosis I1n se eral

- W@&ﬁﬁ&?ioﬁ’ bfPIRY B@&EFS' 16 be stFBnﬁfy?ksB&étE@hlth ﬂétﬂﬂ’a‘%ticl %gﬂt

- (iotjuding eancersls Apublishe hasthoweéimhd@nb@ﬁl’ ANAsKpression
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20 .
 malinney el ArolfRrea I endometal Soreindi, slpd BE-PER FAIRR R
: o\&r@gmﬁm&mlﬁmmiﬂ heeg% d(ijﬁ&@)émgéahcdr@mrﬁ@wd zaqelbf daistfic

) over expressi on n ea a nec canc el ev
W@%m@ﬁow @r@@ﬂ&wm ISSUESH ﬁﬁé'ﬁbgit“’f’%r@&'s

30

VE R SORRT ol 45 Bips TS W Qe e BRI e R I

tisshiat Seviigl stedissthawaihown corpalationsltweenPOK expressiom gistological

o RAF pofles R aPies S binkor Snlpbih coRiohPlt  ound | |

betwdempdrednidgesefiPLK-spositve oJeHslmg hizioldgich! grariel of sivagian Bk

<R RIS A YD, Tk SEER pika ey PR s RN Bt

mmmmdmemmmmmg:enmmhatwswmeﬂm thehiegree phit i ent s

high Ief@ObEPLK ér&ipraga M%kcﬁ:h&i&ll\ﬁﬁbﬂdﬂﬁtrcﬁr&ﬁﬁd B @ighieicdnsty
with noderate | evel s of

poorer prognosis group than those with low levels of PLX overexpression. In head and

neck cancers, elevated mRNA expression of PLK1 was observed in most tumors; a

Kaplan-Meier analysis showed that those patients with moderate levels of PLK1

| __eXp'resslon survived longer than those with high levels of PLK1 expression. Analysis of

patients with non-small cell lung carcinoma showed similar outcomes related to PLK}

“-@xpression. .
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expression survived | onger than those w th S$iFgbriasy @007
of PLKi expression. Analysis of patients with

non-smal |l cell lung carci noma showed sim | ar outcones
related to PLK1 3O expression. 8 February 2007 3

Di sruption of mitosis with &nti-mcrotubule drugs has
been a successful approach In cancer chenotherapy.

The taxanes and vinca al kal oi ds have been effectively
Disaptiomof mitvsis efithanti-mitrotubile diugs hasbeenmsticesssfullapproathde

Sostangeehgat duf FRays PR Vo G s PR SR RSN
thetcﬁhit . butithay mluﬂmsmﬁdc&ffemdn gdditiere mpoy momg@s to o

vk eiened G Py Poo B B PRl e

ﬁhﬂdﬁﬁat&mlpytd pge itogls, Eamngrmmihmcaataﬁmhc tridaceﬂ pipatlnac h

t t . Th
Sroel s st thet s St o S B o d g AR B
&55161@ l'd%@im?o seleOthBRIMbr GIUNRIoR)F THéte rdmdiAsiTe@Nn the art
ct of the invention there is

ccor to a fi rs a
F BSH SRPEPASheE S0 s tFea w?gﬁfmﬂﬁsa‘& mONSRLI 3115
( @). 0" wherein: Is selected fromthe group

SR ngo(-)];:(g| @MMﬁgﬁWﬁq 0) N?(R?W R,

- C(O) N(RL- Ph,

Acfc::(qg(:l y%@%ﬁ?@&&%&?@r{#) Ri Cé\q%hl gg)mpound of %(rm)xlN( R
R-OCO0O)R7, -C(9R, S NR R C(SYN(R j-Ph, .
S) N(R1- R2-Ph, -R - SW C(-NRINR R, -C(-NRIN(R)-Ph,
- C( - NRLIN( Rh- R2Ph - zéR,SCNRr(F,I-S(O)W

- S(0) 2NR Re, P )
1~\~. R - B/ NR R, N(RL- Ph, - N(R1L- R2-

- S( ChN(RL- Ph,
Ph, - N(RL- SzR ?&a& at

wherein:

" R is selected from the group consisting of H, alkyl, alkenyl, alkynyl, -C(O)R’, -CO.R’, .

-C(O)NRR®, ~C{O)N(RTJOR®, ~C{O)N(R}-R*-OR®, -C(OJN(R")-Ph,
-C{O)N(R’}-R%-Ph, -C{O)N(R)C(O)R®, -C(O)N(R")COzR?, ~C(O)N{R'}C(OINR'R’,
-C(O}N(R)S(0)2R®, -R:-OR’, -R*-0-C(O)R’, -C(S)R’, ~C(SINR'R®, ~C(S)N(R")-Ph,
~C{SIN(R")-R*-Ph, ~R?-SR’, -C(=NR’)NKR®, -C(=NRIN(R")-Ph,
~C(=NR')N(R9-R-Ph, -R*-NR'R®, -CN, -OR’, -S(O)’, -S(0)NR'R®,
-S{0)2N{R")-Ph, -S{0)}N(R")-R*-Ph, -NR'R®, N(R")-Ph, -N(R")-R*-Ph, -N{R")-50:R"
and Het; '

Ph is phenyl optionally substituted from 1 to 3 times with a substituent selected from
the group consisting of halo, alkyl, -OH; —R’-OH ~0-alkyl, —R’—O—alkyl. ~NHa,
~N(H)alkyl, ~N(alkyl)z, -CN and —Ns;

Het Is a 5-7 membered heterogycle having 1,2, 3 or 4 heteroatoms selected from N, O

| and S, or a 5-6 membered heteroaryl having 1, 2, 3 or 4 heteroatoms selected
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_ Ph is phenyl optionally substituted from8 Februdry 2007
times with a substituer t selected from the group
consi sting of halo, alkyl, -OH -R2-0H, -07-alkyl,
-WO0-al kyl, -NHz, N(H)al kyI -N(al kyl')x, -CN and - N3.
30 Het I's a 5-7 menbered hetterocycle having 1, 2, 3 or
4 heteroatons selected fromN, O and S. or a 5- 6
nmenbered heteroaryl having 1, 2, 3 or 4 heteroatons

sel edramiNGD sy, ezchppitgaily substitutodfrn 10toZrtimes withac h

opti Bty (W _RL
subs;g P%iclte&ré{' 15%@?{652?}3@%?1 g{ogwmgtﬂ'gﬁ’rf)hé‘ony g\'tb%djng@‘cla Re-OH,

hal o —Oaallwyl-R’-@-mtkyl ~Nbhi, ~N{HakyGHN alkyip, -€ONcanid ~Na;R2- 0- al kyl

-"%‘rl}%%gmgﬁm_% %a (%g‘(ﬁ“@%ﬁ RlcgI ?{”ndS glr ann:JIScaare

, hend aaw ti sagiefof different anschraeath eiegendendiy Gcn dand atfet or
1 andng\tfléer sit one of aor bis 1, nis 0, 1, 2,3 or
4; Qf gra) 3’?3u’p of formula: -(R2)=-(Y2)cn-(R1l"-R or
xtiwo Ra 2adnt 2 groups are sel ect ed fromthe group
Qnsi st i of  al kyl - , -S(OfR and
@I{ﬁ%ﬂ ﬂ%"%t her(ww f bon atorrs to which

t hey oatwe ddfaaert Q° yloaps dre setacted Eonsthy glooplcnsisting of alkyl,

A R PR e art M B eBOTHRRS” o

5-|6 W?rehurchrdrwuﬁa Qﬁdyyfbnmgmmgaglmrcgzcybmlmmpm 5-7
sSel ecte an C
or ! Gembereh fetimayels tavias Tor 2 Rtternas sescpeigrrasy Mo angfs,or

eachs ) méntéredthetctodrf) ﬁaﬁﬁd"ﬁoﬂz h&éf&ét&h@&!ec&ﬁdrmm Oand$§S;
| ndependent |y sel ect ed fromt roup consi stl ng of
ag,@yb and;ceyre the same oy ditfercpy ang are ca@t%g pendengiy.or 1;

a@%\f&ﬁlﬁ glﬂis the sasufé O@Me?&rﬁ(aﬂ %1ndepéﬁ€é.@§1‘dé|€'ct).-d fromQAd e
- N( qur@f@p ‘of “On-5{0 r@eﬁt%(’)ana(ww %(-&PN( IONRch | F
} f’ thg gﬂﬁ’ﬁ@ﬁ @Cf)d)ﬁ(ﬂe)ﬂ t—0§@ﬂ- -ﬁphﬁﬁqp Qﬁ@ﬁaﬂtﬂ 039' ect ed
om t consi s enyl ene

g AN G-orMRIER b N IGRscaret-NROCIIMB e or
ofth & B AR o el i HUARAIGE) cskec qt"”'“'?‘* iyl
- O( GowsistingoOnikier, glken@Sadind 3|kYnY|en€r
each R? and R*is the same or different and is each independently selected from the
group consisting of H, halo, alkyl, alkeny, atkynyl, ~C{O)R”, -C(O)NR'R", -CO:R’,
-C(S)R?, -C(S)NR'R®, ~C(=NRT)R", ~C{=NR)NR'R", -CR"=N-OR’, -OR’, -S(O):R’,
-S(0):NRR®, -NR7R, -N(R")C(O)R?, -N(R")S(0):R®, -NO2, ~CN, -Naand a group of -

formula {ii): - ‘
A®7«R‘)¢, -RY,

il
wherein:

~Ring A is selected from the group consisting of Cs-mcycloalkyl
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_' ‘wherein when R! is ~CO:CHs and n is 0, Q‘ is not ~OH;

“C(S)R, -C(SYNR R, -C(=NR )R, - C(=NRI NR sRFebruary 2007

-CR7=N-OR', -OR, -S(0)cR, -S(OhNR R,
-NR1I'R ,-N(RIC(0) R, -N(RLS(ChR, -NO02, -CN, -Na and a
group of 25fornu|a(||) A((R2)d- R, Il wherein:

Ring Ais selected fron1the5group consi sting of
Cs-iocycl oal kyl, 8 February 2007 5 Ceaocycyloalkenyl
aryl, 5-10 menber ed het er ocycl e havi ng

or

het er oat divsecpwloalkenyiamyk Bri0membersd hetey OSWG *@V‘M 1 r?e?F@e red

het er oar r f om
ooyt O HESSHERTonaglt it

N, 0 and each

" is the sdming, 2iorf3 keteeortonsicrted frotidp@adAt | y sel ect ed
fromt consisting of H halo, alkyl, alkenyl,
F%i%gl Bal

al ky kyl , cycl oal kenyl Ph, Het,
CH(OsI)]RZ:ﬂ:M C(O)R” COZRZPh

C( oﬁﬁ% ﬂ%eﬁamgd gfrﬁﬁ;ﬂ %&%ﬂﬁ%@t& from the group

C( O NCRI Sohsisting of H,Ealo) diky), a*ﬂ(ﬁﬁmﬂmloa@#wm?myl- Ph,

=NRLN
- G0 0) Ph Heb EHOEBEON.TCB) g "Cop R 'gé?ﬁ}
ﬁg CFQ é( RO) -CEOPRTRY, NFKJIN(R'IC{@BO}(Z%M(R’}CB(R‘J)*E R’ICNFNH%‘;
“N(RI ¢ orElQ"f—'i“%WR%pﬁﬂs t‘ﬁ%ﬁg’( 5@7@ TENGNRR
NE\'(R IRQ % ﬁ%m,ow\mw ~OC)RY, G(0)PH,50C(0)Het, ~OCOINR'R®,
N R ¢ Or iR RSi -5&%{‘ RW R&@"Erﬂo””"h(ﬂ\‘ Br0) 2Re,
- N( (Fflf R2- g R, ..N[méh R, FHRRRECORAN(RDOGINR'R, when Q
i SC( O;e V\II ne @(ﬂer e NRl’I'\ﬁ c@lﬁa'{b?ollc’h Cﬁ@iﬁoﬁf& C?lgﬁﬁh' -E@’ﬁiet.
-NR) Fﬁu(ngc@]nk‘lwiﬁ’ F&‘E&M’W ' -NRJOROIN(RZPet,
ﬁ( cF)el S(R' oyut@itt&)mﬁﬁ Re-Hety lt\JIER’)SiQ;pR" NG SIOKR®, -Ns, -CN and
~Na;
wherein when Q' is defined where biis 1and c is 0, R® is not halo, -C(O)R’, -C(O)NRR",
-COR, -CISIR, -C(SINRTR?, -C{=NR"JR", -C(=NRINR'R?, ~-CR’=N-OR’, -OR’,
-S(O)R’, -S{O):NR'RE, ~-NR'RS, -N(R)C{O)R®, -N(R")S(O):R", -NOz, -CN or ~Ns;
wherein when QZ is defined where bb s 1 and cc is 0, R* is not halo, ~C{O)R’,
_C{O)NRR?, -CO:R”, -C(SIR", -C(SINRTRY, -C{=NR)R", -C{=NRTINR'R’,
 -CR’=N-OR’, -OR’, -S{O)i", -S(0}:NRR?, -NR’R?, -N{RIC(O)R", -N(R")S(0):R",
«NOz, -CN or ~Ns;

- R¥is selécted from the group consisting of H, halo, alkyl, cycloalkyl, OR’, ~S{O}R’,

-NRR", -NHC(O)R?, -NHC{O)NR'R® and ~NHS(0):R’;

- fis0, 1 or 2; and
‘each R” and each R® are the same or different and are each independently selected

from the group consisting of H, alkyl, alkenyl, alkynyl, cycloalkyl and
cycloalkenyl; '



10

15

30

wherein when Q2 is defined where bb is 1 arglFegruasy 2007
Wis not halo, -C(OW C(O)NR Ra, -MN -C(S)R7,
C(SNRR,-C(-NR)R,-C(=NRINR R. CR=NOR, -OR,
-S(0)ft', -S(ChNR Ra, -NR R, -N(RI C(O)Ra,

“N(RIS(0)2R, -N®, -CNor &N2; 25 R is sel ected
fromthe group consisting of H halo, alkyl,
cycloalkyl, OR, -S(0)1R, -NR R -NHC(0)R7,

owmammallmmptms(aﬁ;s@mt;e of playsiolbgisaliyfunciional derivative
?m% gach R are the sane or different and are each

ependently selected fromthe group consisting of
H, al kyl, al kenyl, al kynyl, cycl oal kyl and 30

fr‘l;%at%lo&%_#s‘ﬁg& llgg Bhe |§eﬁﬁo§(}8@g %@Rt;vldeﬁ a #Anﬁ@&ti@ 'cc?m%siti% I's

WHSMBblcempmlr?ﬂ of ﬁuninula(lla In Dn@tnyhndbhm@tmaphaynécgm], onal
P b et RS s AT ARERRE of s flent o

ewipirati tion 5 conprising a conpound of forrmula (I).
I n one enbodi nent, the pharnaceutical conposition
further conprises a pharnmaceutically acceptable

ln arthireaspedtiof trrikveation, ﬂmei ipprovited d method fur trdatingaaohditién

BB Rl R e BB e 4

. mahmmucﬂbymuﬁe%mammm Sbrgcund offbnhh!e (Iperi apharntaceutically -

IIy ef fect ve amunt 0 nd of
@w vte of Piyysiglogt la_fdwci!'avq'yerwa?&tﬁﬁn@f te salt,
sol vate or physiologically functional derivative .
thereaf. In a fourth aspect of the |nvent|ot‘ggtéhere i's

Inya EQurteaspect pEthe dnyention. thers s previded amethorstop Bed
s[?s%@ﬁib?éﬁ@obﬁsrﬁ‘ih ﬁmnfmél mImﬁtriBatcB@gﬂﬁe Hﬂ}ﬁ[hﬁﬁﬁnq to the animal

amnlsterlgtot e ani mal er apeut i cal

adherapautigally sffsctive emount b aperopaynd pf foanwﬁ[lhor(a I#'a@?ac%pt'ca"v
SBRBLERSH St of pryREEALIG Rrkeamt herhafbe (ot he |

) ,smmt@!n neoplasm mpbaslmhdﬁrb@ thegroup censistingrofbrrastsaren

o0 s, Uy !, S SREE a0 SRR s,
mlwoma.tnanabatica:amr. ovarian cancer, squamous carcinoma, carcinoma of the

head and neck, and esaphageal carcinoma.

In a fifth aspect of the invention, there is provided a method for treating a condition
characterized by inappropriate cellular proliferation. The method comprises
contacting the cell with a therapeutically effective amount of a compound of formula

.~ {I) or a pharmaceutically acceptable salt, solvate or physiologlcally functional

derivative thereof,

In a sixth aspeet, the present invention provides a method for inhibiting proliferation
of a.cell. The method comprises contacting the cell with. an amount of a compound of
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20 nel anoma, pancreatic cancer, ovarian 8 February 2007
cancer, squanous carci noma, carcinoma of the head and
neck, and esophageal carcinoma. In a fifth aspect of
the invention, there Is provided a nethod for treating
a condition characterized By inappropriate cellular
proliferation. The nethod conprises 25 contacting the
cell wth a theraFeutlcaII% effective anount of a

® (lher agtharmscertically aceeptable selt, solvatmrercbwsiolegically functional
REGRRE Bdor Eient?@‘nﬁﬂ)ﬁt}r&iﬁc E%%lf mc pcal ly functional
aspec t he present

derivative thereo
i nvention provides a nmethod for |nh|b|t|ng

1% %%thcf.r%&u tﬂﬁ epré@rrt%veﬁf%ncan ides ng%%grlsﬁ ghiglﬂ,ggfn'ltgs?ssl? a

cont act i ng
®lhbihe a'leyhdﬂ@:@ﬁ'lpnsis administering to)thoee! an pinaunte @ wompaint vf

I h I ct al
REREP0 TP Bnfhabeunil efiafl o C R PhfiPiogical BapaRR
dofivativetherebf sufficiens tooinhibit mitesisiatthe ¢ee present invention
provides a nmethod for inhibiting mtosis Ina 5 cell.
The nmethod conprises administering to the cell an
I anether asphctathemrmmmidbdm‘ prodessifofpreépatifg a Gampound of formula (1)

<R rfoan@f’f’f‘aab' SOBE i vat i ve ther cof

suf ficient to |nh|b| P.iNsis in the cell. In another
aspect, there |9(Qb ed lp‘ronless for preparing a
conpound of fornula O conprising reacting a

wubnrmumnafoffamnul(m(lll) (02) / /rR 111 with a-
compound of formula (N):qrrr((( 15 "SORIO IV O
wherein RO Is selecged romthe group consisting of
al kyl, al kenyl, al kgnyk7 ~om¥cl gal kyl . cycl oal kenyl and
SU|tabIe carboxyllc &i & proteCting groups. 20 In
anot her aspect; the prgsent |Invention provides a

r adiyiNeRitER'e# SQEARPIGH 1R gr %@r Sals"l‘in Bf%ll\()}gralk@noyl alkynyl,

phar maceutical |y acceptad

phy s\aiqakkeuvu g su&tnld¢ carbiuylicagidipratectivg genwbs. | n one

errbodi ment, the present invention provides a tritiated
ound of formula (1) or a pharmaceutically
ln a aspfck thegiresentdoventioreprovides a radiolabeled compound of formula

() or a pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof. In one embodiment, the present invention provides a tritiated
compound of formula (1) or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof, In another aspect, the present invention
provides a biotinylated compound of formula (1) or a pharmaceutically acceptable salt,
solvate or physiologically functional derivative thereof.

In another aspect, the present invention 'provides a compound of formula () or a

pharmaceytically acceptable salt, solvate or physiologlcaly functional derivative

thereof for use in therapy.
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physi ol ogi cally functional derivative ther @Febsuary 2007

anot her aspect, the present invention 25 provides a
bi oti nyl at ed conpound of formula (1) or a
pharmaceutically acceptable salt solvate or
physi ol ogi cal Iy functional @erivative thereof. In
anot her aspect, the present invention provides a
compound of formula (I) or a pharnmaceuti cal

Iyetpiotiet sspeat) the pesant isvention prohides axompouad ¢f;fom13§'iac({) Cbhal
erivati 0.t.her eof I ' ar
Ity RIS e Rl T i

thereuf fdeasedn thereatnnoit of a dondition medlated by PLK in an animal.

pharmaceutically acceptable salt, solvate or
physi ol ogi cally functional derivative thereof for use

Inyet ;h\ietﬁefs &.ﬁédt;ftﬁf pﬁen?iﬁoﬂiﬁidh piontuest'aﬁmmmﬂ dfy‘omlu_laxﬂ) itona an
ni mal . n yet an r, aspe i on
RN ERNTE e T e

REROIRE B3 lin the ltelitnR@€ 6 sakdeptitiehdoplasny Invat aningal.
physi ol ogi cally functional derivative thereof for use

in the treatment of asusceptible neoplasmin an
1A 3hotkr- aspedt, RieQirésert ineRB6T provides aompamd of formnki(or a

e R S S e

tREVKST 18} R irPdk ttafimenesf Londitisecliavatcrivel bytiapprmpfiate odlulas e
in the treatnment of a condition characterized by

prolfertienori ate cellular proliferation. In yet another
aspect, the present invention provides a conpound -of

formula (1) or a 15 -pharmaceutically ac t apl
in attta,nothet( as%m@ the Prpwybin&"ﬁgﬁ' pravides afﬁ?ﬂt?%?'!ﬂéﬁgfalé‘rﬁ [6 Afve

_ PIERPSIENOER PAVIS %4 ! v
. ;{hﬁﬁi{a@@fﬂg&|g{aﬁ€é}€agise§glé{§9@tg bt BHysiBlogibally FHirittiomud dervativec e

present invention provides
thereafifoousa ih iphibitiog pralifergtiop ob2 cell. phar naceutical |y
acceptabl e salt solvate or physiologically functional
derivative 20 thereof for use in inhibiti n% mtosis in
Imyet@hbther aspact tthapresehEinventipr providesa gompaund of Termula () gpa

rovi des t he 0 : a
oAl e ot SplE bl pphical o brhate
thérgofifod usgindahibifing mitosis inmakll. derivative thereof for the
preparation of a nmedicanent for the treatnent of
condition 25 nediated by P1IK in an animal. In yet

IR ahetheraSiRet; the presentinantio providesithé use of e sompemd ofie use
fr]:n uﬁl %?B g#ar}%aggutiwlly acceptable salt, solvate or physiologically functional
_derivative thereof for the preparation of a medicament for the treatment of condition

mediated by PLK in an animal.

In yet another aspect, the present invention provides the use of a compound of
formula {1) or a pharmaceutically acceptable salt, solvate or physiologically functional

- derivative thereof for the preparation of a medicament for the treatment of a

- susceptible neoplasm in an animal.
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formula (1) or a pharmaceutically accept ablgFebhiary 2007
sol vate or physiologically functional derivative
thereof for the preparation of a nmedicanent for the
treatnment of a 30 susceptible neoplasmin an aninal 8
February 2007 9 In yet another aspect, the present

i nvention provides the use of a conpound of fornula
(1) or a pharnmaceutically acceptable salt, solvate or
Ipyey sihathergspeat, Ihe prasend irivention prokides theetuse of a dompewrfd dfor - t he

10 31 P pcs oY SR el ooy PaFRobERf gy B
derivative theraofi forithe preparation ofal medicainantyfort thatredtinent afspect , .
e e B Rl B e Rt o a0 ol
soI vate or physiologically functional deri vat ive
RER b it B8 TR RGeS 5k 53 Bbgh oo e
fogaute gll ord d M?rmﬁcemor mJlly aceemul d sah, samu ofiptysivlogically durtional
OB HET farthf P incl e SRS g eg routeaten e
ceflerivative thereof for the preparation of a nedi canent

for inhibiting mtosis ina M In yet another aspect
the present invention provides a pharnmaceuti cal

?@lfmﬁiet' hsplct lthe mmoérﬁion ?m:dmwa%mpémwl a (1)

se in the tment of a susceptible neoplasmin

foawlfaﬁl QFe Phamaceyticalty aceptablersait. splvats-ormhysiolagicaly functienal As
deﬂﬁﬁﬂre BREF Por thlprEARItOH B¥a editdtfrent WWHI% mildsis ifa cell.

mpound of formula (1)" means a conpound of formula

Iny W)anether Brestthepreent mmtlpy pepvides pharreaceytical composition, or
coRBsiHes flﬁﬁ Ahd of rorifiid (1F8Pose e YREmiR: drfASLSEHibI

respect to Isolata |ntermedeates
HEQRJW G@nfaulmabxarrpl e, compounds of formula (I11) and

(M'11) the phrase "a compound of fornula (nunbed"

means a conpound having that fornmula and 25

phar maceut i c BETAILEB DESCRIBIHON-OEEHE INYENSION, at es and

physi ol ogi cal ly functional derivatives thereof.
As.used herein, *2 compound of the invention" or "a compound of formula (I)" means
a compound of formula (|) or-a pharmaceutically acceptable salt, solvate, or
physiologically functional derivative thereof. Similarly, with respect to isolatable
intermediates such as for example, compounds of formula (Ill) and (VIll) the phrase "a
compound of formula (numben)” means a compound having that formula and

pharmaceutically acceptable salts, solvates and physiologically functional derivatives

- thereof,

As used hereln, the terms “alkyl” {and "alkylene") refer to straight or branched
hydrocarbon chains containing from 1 to 8 carbon atoms. Examples of “alkyl" as used

herein include, but are not limited to, methyl, ethyl, n-propyl, n-butyl, n-pentyl,

= _iébbutyl; isopropyl, and tert-butyl. Examples of “alkylene" as used herein include, but
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As used herein, the ternms "al kyl" (and "al kyFepmiaky 2007
refer to straight or branched hydrocarbon chains 2
containing from1l to 8 carbon atons. Exanpl es of

"al kyl as used 30 herein include, but are not limted

to, methyl, ethyl, n-propyl10 n-butyl, n-pentyl,

i sobutyl isopropyl, and tert-butyl. Exanples of

"ai kyl ene" as used herein include, but 8 February 2007

GO nét IBnited ito, Intetiylene, e&menmtdwﬂew autynhé;yhcemmtymepwlqne,

%ﬂ@q@gf@a@mﬁv’ s deppds o8, op far s o o,

6} Birict WitRd haldGen ThusME Gerinl“ARA" Melldes drifilaldaieiyl andThus,
the term"al kyl " mcludgi ﬁyrlfluoromathyl and
tf‘f'ﬁ"?"P‘EfBY'c?@ﬂWl"the&hﬂ?ﬂj“ﬁ Mal ogenat ed al kyls. 5 As

used herein, the term"al kenyi" refers to straight or
branched égpgrocar bon chains containing from?2 to 8
As sisedidierein. Shrste(n ralkendl” rfes to stsaightior Aea hyrocargpchpias

cﬁﬁ’lﬁﬁl'irfg' fFidMl 2 t9 Qar@&n At&ﬁssmn:e@% dmeru RuinBerlof ks is specified)

car bon- car bon bonds. Exanpl es of

- apd atlepst peg and; tmdp @mee catm-cafb@n dexbl¢ bards. eFefamEJESéz h él'fs‘PY"
' a?F%d RefeinG éﬂnde F{rih‘(hmit@&ﬁ%tﬂe‘ﬂ l'aﬂﬂgHﬁ&fvl m@ﬁ\}l’tdﬁoed

eaf opt |

inclyges wbstit@tsd elkenvb rThc nﬂs«rryP grpmsnmopﬁoralmm %!g%huted\QHWed
"al kynyl" refers to straight or

n@?%ﬁ%ﬁbevgﬁﬁﬁg eg]r bon chains containing from2 to 8

carbon atons (unI ess a di fferent nunber of atons is

AS lisef hfekﬁ:d Iikgwi"t £33 berdlih oﬁﬁn‘i H@?ﬁﬁi%{/bﬁ@lchams

ccar on cé

centaiding dwoei 21tu m::irhnne:onisdumas e dlfﬁerenlt nwibes of stome isispacified)

'Z$%J€?Fg#*ﬁ£8 “BF‘i\b‘Hgﬁncgglp @%ﬁe‘:ﬁﬁ%sﬁxﬁrﬁ@ébdf“dm as

ustdlhatehtiutledt butear©not limited to dtiwmy! and tpropgmyhaTAligeyi” al90 *  As

R B G b i i mpprion e e beloed one

marettanavﬂmrmeaﬁonB (unless a different nunber of
atorrs I's specifi ed) and no carbon-carbondoubl e bonds.

' Cycloal kyl " indgdes by way of exanple cyclopropyl,

' ASUsed Réreinythe téi'MC‘EﬂRﬁ Y befer€ 16& roREafhaticGisHodjeRpiarbocyulid

cycl ooctyl . al so i ncludes substitu clfded)

ring having,fram 3 t %@W@t@mau Oiess el Ffesentingmbgr of atoms aspect

andHeScaitioH 1 3rfhoR Dodti bohds 'b?(%aﬁcyp Hiclides by wdy oPBGiniple MOT €

substituents selected fromth

--eyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohcptyl and cyclooctyl.

*Cycloalkyl” also includes substituted cycloalkyl. The cycloalkyl may optionally be
substituted on any available carbon with one or more substituents selected from the

group consisting of halo, Ci-salkyl (including haloalkyl, e.g., perfluoroalkyl), ~OH,

- «0-Ch-salkyl, -NHz, -NH(Ci-salkyl) ~N(C-salkyl)z, ~CN and -Ns. Preferred cycloalkyl
~ groups include Cs-scycloalkyl and substituted Cs.scycloalkyl.

: As ‘used herein, the term "éycloaikcnyl-". refers to a non-aromatic monocyclic
“carbocyclic ring having from 3 to 8 carbon atoms (unless a different number of atoms
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group consisting of halo, Gaal kyl (includi rfFebruary 2007

hal oal kyl , e.g., perfluoroal kyl), -OCH  0-0Oaal kyl,

-NH2, -NH(Gaal kyl) -N(C;.saikyl)z, -CN and -N .

Preferred cycl oal kyl groups include Oaycl oal kyl and

substitut ed Ci 4cycl oai kyl 3Y As used herein, the term
"cycl oal kenyi'. refers to a non-aromatic rmnocyci l e

carbocyclic ring having from3 to 8 carbon at

G apecified and dp to 2 casban-eathansloubls bands rEycioatkenyl uiaﬁlydez boway

R S R SR

apstitatod tyetoalkenyt yidie cmtkeMma\amﬂonglbqbg lsebstitujed on any

ARl SBIoER Wi opf P ol MLHOER, ek ok € froup corsiting of
halmm-alalkv!t(iacluding haiyalkthl. ha@lmﬂiﬂﬂ.b-@ﬁ. wﬂ-ﬁhawe-hlbh mor e

TG NG AR 8 o Kyt g

perfluoroal kyl), -OH -0 C aal kyl, -NH2,

Thﬁggﬂ ﬁ%ﬁl’k‘}; %‘1'?9@& te c?sletlﬁﬁyérﬁeb hﬁ\ing?:?%néih@a igcﬂné erm

brom ne and | odi ne. 10 The term "oxo" as used here| n

]éfgﬁﬁ’i"s toa%'?fg'i’g'rérgﬂlﬂﬁﬁfﬁﬁﬁ tﬁg%hegd%lt%gbepgé}“%?gnyfi aryI

- dieh ef a:nwd@rban ring i} eeloylkenyi, #rgh) hexarocyalelok heteroatyt ring) akes,

| f es and quo at ons
vl a5 NrcxioEs Sulees End st dee bt ehe ot S atopRist e, 1
hefekotyclic bPh@badyPrimgpnocycl i ¢ carbocyclic groups and
fused bicyclic carbocyclic groups having from6 to 13
carbon atonms (unless a different nunmber of atons is

Tﬁ@ﬁ:ﬁh f‘érﬁd)efaflfb rhlar\ﬂc?@c eérbdcﬁﬁé groapﬁarﬁrfaﬁabimm icirbiocyclic

| es of gart cul ar. ar groups include_but are

gmsms 3vingeam 6 ¢ Hhearan %Mﬂ%?ﬁ erenbumbex of atogs &,

er to

» sﬁl{sﬁi’ed)%rnﬂ lﬁﬂwg@&ﬂ@&kﬁ’b&%rﬁnﬁhﬁc Rg.| BEMPlel @Fhamv‘cueh Sl?b’droupgo

ternms "heterocycl heterocyc ic'
inchwde by‘rcﬂrc notdimited 4o pemylrand naphthvl; - Qnearticylar anyigray

ml ic saturated or unsat urat ed

' non- glaromatl C grobﬁips havi ng the specified nunber of

rrenbers and containing 1, 2, 3 or 4 heteroatons

G A Sy el e A o g uroer of

uhsatlmted: pari-aromgtio groaps and fusetbbityelic saturated or wnsaturated noo-

- aromatic groups, having the specified number of members and containing 1,2, 3 or 4

heteroatoms selected from N, O and S (unless a different number of heteroatoms is
specified). Examples of particular heterocyclic groups include but are not limited to -

tetrahydrofuran, dihydropyran, tetrahydropyran, pyran; tetrahydropyran, thietane, 1,4-

dioxane, 1,3-dloxane, 1,3-dioxalane, piperidine, pipetazine, tetrahydropyrimidine,

: "pyrrolid'lne. morpholine, thiomorpholine, thiazolidine, oxazolidine,
- tetrahydrothiopyran, tetrahydrothiophene, and the like.
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t et rahydr of uran, di hydropyran, tetrahydrop\8 Rebruayy 2007
tetrahydropyran, thletane, 1,4

di oxane, 1, 3-di oxane, 1, 3- di oxal ane, pi peri di ne,

pi perazine, tetrahydropyrimdine, pyrrol.dlne,

mor phol i ne, thionorpholine, 1Zhi azoli di ne, oxazoil dl ne,

t et rahydr ot hi opyran, tetrahydrothi ophene, and the

like. 30 8 February 2007 12 The term "heteroaryl"”
Freeftems “heterasrydrafersto ammatiy monacygiegroups amidused bikegiclic groups

. i wh , ] h , .
BB et bt plt Frays BB, Bafra 0B SRORBLREA HEhEnber 2
gmtdirg‘h@ il,mga.lJp; 4Bete&>gto?fs séledttei fesrn ﬁl}D O amd Smﬂm?taaﬂffétrentm N,

n unl-ess, a eren n r o et eroat onNs,, |
Qe pcisaegnss pecloedy Eiinis ohpatforaE hepa] ol Jtruit
Ibutel'd,lrhtt li&it&ygm fﬂfalﬁ. tﬂi@bhdnbmylt'rﬂid. iinidatold, azo:dﬂtﬂm 6 :mftrazole.

rro azol e, raz , Lriazole, razal e
Ples|2 spzoleoreis e ot BURIS Spdlizols selfiazoty avridh ifeaing o
pyrazink] wyzididine, quindlife, Roquindiine banzofran, bRizbthidphéne, indale, and
ig&l m di ne, quinoiine, isoquinoline, benzofuran,

9'6t hi ophene, indoie, and Indazole. 10 The term
"menbers” (and variants thereof e.g., ' nenbered*) in

TLhe context of heterocyclic and heteroaryl groups

e fesns megbery dandopbantethsiest cgamemheradilindbe endet ofs K-
IR'ah ARG B ErER 1 HiaSotaldbbiRs, ctlorFifRtefoafims?

6- menbered heterocyclic ring I's piperidine an

NoRandloeS.avhich fornmtheising e thus.an exarenie of 3 6-mgmbered heterarystic
: ' Oty . hat
rhg Vi dSARE st bdmple 8P BSARICABIHCAAH) Ying BpRline. 1O

occur, and includes both event(s) that occur and
{ A ]
Al e B 14 "Aonalh s s RSkt JEGDES Bty
Mg oRmay sotoeturcind dhcfudesbdtinevegt(s) timt ocous amt dvigs that Hb not
yl, al kenyl, alkynyl; -C(OW -C®2R ,
'@’ YNR R ,-C(0)N(RIOR ,-C(O N(R1-11=-OR , - C( 0) N( R1- Ph,
CCONR)-fe-Ph, -CCOON(R)C(O)R, -C(O N R1CCaR,

Tﬁe%&“lﬁve%%noar’o\ﬁdgg compounds of formula (I):

S
(02).. U:%

Q

wherein:

- R! Is selected from the group consisting of H, alkyl, alkenyl, alkynyl; -C(O)R, -CO-R’,

~C{OINR'R®, -C{O)N(RT)OR", ~C(O)N(R")-R*-OR®, -C(O)N(R")-Ph,
~C{OIN(R?)-R2-Ph, ~C{OJN(RIC(O)R", ~C{OIN(R)CO:R®, ~C{O)N(R')C{OINR'R",
~C{OIN(R)S(O):R", -R-OR’, -R-0-C(O)R’, -C(S)R", -C(SINR'R’, ~C{SIN(R)-Ph,
~CSIN(R")-R*Ph, ~R*-SR”, -C(=NR)NR'R?, -C{=NR")N(R")-Ph,
-C(=NRIN(R®)-R*-Ph, -R*-NRR®, -CN, -OR’, ~S{0)}R’, -S(0):NR'R®,
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(R)S(0)2R", -R-OR, -R2-0-C(0)R7, - @& Bebtuary 2007
-C(SYNR R, -C(SYN(R)-Ph, -C(SYN(R)-R -Ph, -R2-SR7,
-C(-NRINR R, -C(=NRf N(R% Ph, 30'

-C((r)NR)N(R$)-R2-Ph, -WNR R, -CN, -OR, -S(0)111.
-S(0): NRWR, 8 February 20071313 S(0)aN(R ) - Ph,
-S(0)2N(RL-R -Ph, -NR' R, N(R)-Ph, -N(RLl-R -Ph,

-N(R )-SQ21V and Het; Ph is phenyl opti onaIIy

subst {S(QUNIEN-Ph,oBI01N(RY-FE-RH, sNRERVNIRR-Fh, NETE-R-Phe NR)-SO:R®

sel ecg,ﬁg_‘ EjHom the group -consisting of halo, alkyl,
O-al kyl, -R2-Oalkyl, -NH2, 5

Pll\(s lﬁhmwwuonﬂ(yabﬁsytu)ﬁ fronCINt@h times\eith a subltituent selecbed from

Sl oo aronf hRivicerRalalf Sk -0 o8 gui, et AR

het er-oid)atkylN{atkyl, ICN dhd -Bls;or 4heteroatoms seI ect ed

S4001 1 et e B V2 gcta@mw"

consiantt 5@ aGk-6 amberedhdtdrbarylhading 1 Q.‘B or Wet@'bhtomi Chlected

O iR MG Segach ShpngihbyBstsyted b 2 times With &' ) =
( R2)subsﬁwehicsek8& fromh ?)é)ﬁﬂstﬁng F Ralb, ARyISAFE-OM, -R2-0H,

di f f 1 and
Ileastg BeaﬂﬂhargTo'gﬁ“gf Hial eﬁ@%"*%" 323[";!’-0?n4 at15 @
a'ssaegreup&ﬁcrnfhiula‘ orrruina).-mm)c.mfob (R2)cc-R or two

aglﬁacent ou‘ﬁs are selected fromthe g JJ
ach Ay SIE s same gy different andarq@@ﬁyqndepcwﬂvgeq and atdeqst
NR’ &mgrggse-; her with the carbon atonms to which
are bound, they forma Cscycloal kyl, Cr
“d%?-ék%é*l%ényl phenyl, 5-7 menbered heterocycl e
bet er@at geted fromN, 0 and 5, or
Qhﬁ‘égP&Jp]of%rm%la 1B mﬁﬁrw 1 or 2 heteroatons

6 nmenbered hetero

- sel eontwe afiaesmt & groupsrace Elected&pmktbe gmup consisting of Aikyls ame

o S 0, SRR R SRR oo 6"
| ndeywkithithay aty beunds thep forfiradivstytiealigd, @sqaycloalkenyl, phenyl, 5-7

membered heterocycle having 1 or 2 heteroatoms selected from N, Q and S, or
'5-6 membered heteroaryl having 1 or 2 heteroatoms selected from N, Qand S;

aa, bb and cc are the same or different and are each independently 0 or 1;

each Y' and Y* is the same or different and is independently selected from the group
consisting of —0-, -S{O)-, ~N(R)-, ~C(0)-, -0C{0)-, -COz-, -C{O)N(R")-,
~C(O)N(R")S(0)z-, ~OC(OIN(R?)-, -05(0)z~, -S(0)2N(R")-, -S{0)2N(R")C(0}-,

-N{R)S(0):-, -N{R')C(0)-, -N(R}COz- and ~N(R))C(OIN(R')-;

-each R? is the same or different and is Independently selected from the group

consisting of alkylene, alkenylene and alkynylene; -

. _eat:h R* and R* is the same or different and is each independently selected from the

group consisting of H, halo, a‘lkﬂ. élkq_:riyl, alkynyl, -C{O)R’, -C{O)NRR", -CO:R’,
~C(SIR", -C{S)NR'R®, -C(=NR")R®, -C(=NR)NR'R®, -CR’=N-OR’, -OR’, -S(O)}R’,
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consisting of -0-, -S(O)F-, -N(Rf-, -C(0)-,8 2007

-C®2-, -C(ONR)- -C(O)N(RIS(0)2-, -OC(O)N(R) -, i
-0S(0O) z-, S(O)2N(R9, -S(0)2N(R JC(0)-, 25

N(RlS(O)z, -N(RIC(O -, -N(R)Q02- and -N(R )C(O N(R1

each 112 is the sane or diffaerent and is independently

sel ected fromthe group consisting of alkylene,
al kenyl ene and al kynyl ene; each R2 and R is the sane

or digbRRR™RY, -RRTHE, Lmnﬁmjm anqsﬂ@ndemdazy-cwelmeﬁ@ﬁigrfonw
ha

t he roup consi sting of a kyl, al ker yl,

al kyfgmu @ o r | - AONR R 30 -C(S)R ,
-C(S)NR R, -C(:NRIR, = Jf)_ﬁg - CRY- N- OR1. -ON
-5(0W 8 February 200%.& 1 tO)ZNR'R‘, -NR R,
-N(RIC(0) R, -N(R”)S(O)"’ZR” -NO2, -CN, -N3 and a group
of {Reemta (ii): ~"GHAFe~ -.Fe), Il 5 wherein: Ring
A is selected fromthe group consisting of

Cs- i Biag Alipwlerip fromcthe growgy egnsistinglof Ryocycigalipl,  5- 10

menber ed %hﬁ'ﬁ

sel ect ed dfg'r 0 9¥%n@ﬁ%16%§@%§h%ﬁ&egé}%§lﬁ%?g%§

havi ng 1,hetereatores salscted fram kO a0 5 aud S0 membermy hete

10 each (j P i hRsIsthe

same or |a?iﬁ€?'e2n?r335??2@%‘5%5%5!2%”% seFect ed from
. the @pcbdisO@dnsi sting of H halo, alkyl, alkenyl,

alky \ | kyl, cycl oal kenyl, Ph, -Het,
‘R%ﬁ'q@qu “MR , -C2'R2-Ph, -CD2-R2-Het,

15 @(:IG)B‘NRtlﬁsame G diffenrit ahﬂ:(s(ir)ﬁmdeﬂ(@w fraoRiegroup
N B o MR T Sk,
Oosz s g;aeemogw@omye@a’(mmm-armm,
Coton e -COWs s OlgRr HoNGRpim Bl Comme:,
-N(R) - R%(WWS(O):H’»K—E{SIF{'OX:MNW' ~C(=NR")R", -C(=NR"JNR'R",
-CR’=N-OR®, =0, -OR’, ~OC{O)R’, -OC(0}Ph, -OC(O)Het, ~-OC(O)NRR?,
-0-R%-S(0):R’, -S(0)R’, -S(0)2NR'R?, -S(0)zPh, -S{0}:Het, -NR'R",

L --N[R’](:(O)Ra -N(R7)CO:R", -N(R")-R*-CO2R"®, ~N{R*)C{O)NR"R®,
~N(R’)-R*-C(O)NR'R®, ~N(R)C{O)Ph, -N(R')C(O)Het, -N(R")Ph, -N(R")Het,
-N{R)C{O)NR™-R:-NR'R®, -N(R")C{O)N{R")Ph, -N{R")C(O)N(R"}Het,

© <N(RIC(O)N(R"J+R*~Het, ~N(R")S(0)2R®, ~N(R")-R>-S{0):R", -NO2, -CN and
-Ns;
R¥1s selected from the group consisting of H, halo, alkyl, cycloalkyl, OR’, -S(0)&’,
~NR’R, -NHC{OJR’, -NHC{O)NR'R® and -NHS(0):R’;
fis0, 1 or 2; and

~each R”.and each R® are the same or different and are each independer;tly selected

30

from the group consisting of H, alkyl, alkenyl, alkynyi, cycloalkyl and
cycloalkenyl: :

~and *pharmaceutically acceptable salts, solvates and physiologically functionat

derlvatives thereof.
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20 NNRj-R2-C(O)NR' R, -N(A' -.)C(0)Ph, -N Rgléenrdary 2007
-N(R)Ph, -N(RIHet, NRCO)NR -R2-NR R,

-N(R7) C(O)N(R )Ph, -N(R)C(0)N(R Het,

N(RIC(O)N(R J4-Het, -N(R JS(O 2R , N(Rl R2- S(OhR

-NC2, -CNand -N3; R is d Iectedfromthe group
consisting of H, halo, alkyl, cycloal kyl, OR -S(0) d|

225 NRR, -NHO(OR , -NH(ONR R _and - NHS
Ip gnecembpdistenty theammp@u@howwae@ﬁ M"ﬁ‘g wherele “%FFE

T T oy
all'y

"EW (B%RHZIR". aRfeOR’ IR
9?6%2%@% théteofS &ﬁ@'ﬁﬁ‘l E’r*tplm’ %ﬂdﬁﬁﬂs‘iﬁ 'f(lrh‘lula () are

erivatives t er eo

epr uar
- dbfu'nedmheenﬁdah selected fromdhearaypotengsting of fraomuréozm) ar e

g@ R q—le\rﬁ}ﬂﬁﬁ et(Q]rLﬁ Ff‘l ot aﬁguﬁ&}t Bfkr oE r Iﬂ'ylr‘@ @mQCJ(dﬂl;H?lt the

|s't|

corfijioRiRts of-f@(rﬂa)d\{ﬂ'aﬁ deﬂnetﬂ(fl&)'um Nlis Rlecty:ﬂz'fromthe gropp consistmg

of SO LA S e e gl R

embodiroem ! isakletted fraindhd groupopsigting of -G8 and COINRBY o s

sel d fromthe Q ¥ 15M2?,
oG R e 3 . bl
-COWRERYS . I n one enbodi nent, the conpounds of
formula' (1) are defined wherein R Is, selected from
the group consisting of -C(OW -CX®R7 and

iOekimpRs of Groupyiefiang Kbincludectiut afc. not limisedsop@OH, i-COGHN

Specifie)
-Gk "e”tar@m @WM“&%@M&‘%‘EW ool n

&&ﬂgﬂdg il f) yl), SS(O)NHS B}nd -9[0)le'¢(HE|‘E.l¥bHﬂHl RE(E)NHRCN, s
ecitilcC es 0 " ni
and %@emﬁ@nﬁs@qﬁ&erﬁ popypareul ol e B el
HantiCen CON( al kyl | kyl
fro CON&{ Etp-cd.?l)g, ??-CC%I\IH(benzw}?? -CONHg E)lhe%yl))(:?l s
-S(0)zZNH2 and - S(0) 2N(H) CH3, - CH2OH, - C(S) NH2. - CN,
Q@H’eﬁnte@%i g gRlu ofﬂfrmﬁ'lgy (#jage.eaf .. I n one

parti cul ar “enbodi nment i s sel ected

., Inthe foregoing formula, a, b and c are the same or different and are each

.independently O or 1.

In one embodiment, Q'-is defined wherein a is 0. In the embodiment wheren ais 1

-and thus the (R% group is present, R? is typically alkylene or alkenylene, more
particularly-alkylene. In one particular embodiment; Q' is defined where a is 1 and

{RY: is Cr-aalkylene.

~In one embodiment, Q" in the compounds of formula (I} is defined where b is 1; thus
Y present. In one such embodiment, ! s selected from =0-, -S(O}-, -N(R"}-,
 <C{0)-, ~OC(0)-, ~COz=, ~C{OIN(R)-, ~CIOINIR}S(O)z-, -OC(OINR')-, -0S(O}z-,
- S§(0):N{R")-, -S(0)2N(RI)C(0)-, -N{R)5(0)z-, -N(R)C(0)-, -N{R)CO2~ and
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- 30
- H, alkyl, alkeny), alkynyl, and a group of formula (il), or any subset thereof.- Inone

fromthe group consisting of -CO®2H and - C( @ Mefruacy 2097
defined as a group of formula: -(iflrf ")b-(R2).-R .

20 An the foregoing fornula, a, b and ¢ are the sone

or different and are each |pdependently O or 1. - In
one enbodinent Q is definel wherein ais 0. In the
enbodi nrent wheren a is 1 and thus the (R2)a group is

t R2 | ty | kvl |
a&ﬁiéenwﬂm kv ang rartieyLATEOdEN N s Slseled ML OB ot
%rgo @fgl,b'tgé}n}fﬁ'ffﬁ)sﬁm- -sﬁ))mﬁ) LRR)S(0M-5 akd NIRNCID)e 02
One 0

e corrpounds of f%rrml a (1)
any sulesket mmoma@tlnmpgrtmulartmgdimwtYés sslegted from 0-gne

Wﬁé—l 0@3 Nﬂ*’%@gl G £ %@d@mor Qmssuéb(% hefof. In one

| pafﬂ(@u)mmqu@)tzh is 1amt1r‘d; M-RINR)- eﬂst@b)oro Ol oy WBYSEL.

tgﬁ%"%ﬁébr%ﬁﬁ@’aﬁaﬁf}“‘%ﬁ‘ﬂ% End YL 55) e pMeff 0
quiroddineant, arts arklod isvi{R’)- avd R is ngal&mr@@re pargeylarty. H. In

@"gg*tﬁ Hﬂ'ﬁgr F?“pﬁi'ﬂ%(s%)'f nd ?gi%&b (kla(g&) -, o‘r?marany

embzdiient, bdy eafd.Y' ImOﬁ(ﬂd!P.her particul ar enbodi nent, Y

Is selected from -0- -N(R1-, -C(0)-, -05(0)2-,
-N(R1S(0) 2-, and - N( RIC(O) or any subset therof I n

'Eheeat&hn&mtmfbﬂﬁulaemmdlmmi Ib ohe emtbedingeny; ¢ is-& ln@me such . .

0 [ t of. In
m QR%}F glpyl (ﬁ rrbo?? ga?ﬁguéﬁiggwgne mgﬁ@
p%ﬂﬂi:n%mmtm@m.lmns dean@DAereels 1land (R1is Hadlkylend. s N( Rl- .
and R Is Hor alkyl, nore particularly H 1In another

particular enbodinment, bis 1 and Y Is -C(0)-. In
IR BRE EftodRvent bEthe iﬂventﬁﬂibﬂld compiundsofifermbiae(t) dre\efinad to

, lmlud(p a)qxﬁ;ﬁtlgﬁgng%%%gnb:ﬁl@@gﬁé hﬁwf N gll'l“g,a)c d cHfe. alh’? 0

thEPPdé R 14 8‘1& ;ﬁnfc%uaa kibddhint e cdhipBENds 6Nthe presert

articul arl ene. | n one rticul ar odi nment ,
| ..E’gent@ e defivd whkehnoat east ons 1 ovh Bite & On8 RRPTURE. 15|

are I ncl ude a substitution at
Q‘MEﬁwlwheminaisdeMtbeﬂllbgndelhus when -a, b and ¢

are all O,
Consistent with the definition of b, Y' and ¢, the group R® may be selected from the
group conslsting of H, halo, alkyl, atkenyl, alkynyl, ~C(O)R’, -C(OJNR'R®, -CO-R’, ~C(SIR’,
-C{S)NR'R?, -C(=NR")R?, -C{=NR')NR"R?, -CR’=N-OR’, -OR’, -S(O)R", -S(0):NRR®,

Sdl ? i éﬁneﬂfw BéﬁlV@E‘ﬁd @cﬂ'ﬂt [nEont partiRUBCEbdiment,
| ne

-NRR®, -N(R")C(O)R®, -N{R)S(0):R", ~NO2, -CN, ~Nsand a group of formula (il):

e,

In one embodiment, R® In the definition of Q' is selected from the group consisting of



5

10

then R is not H |In one particular enbodi reeRébiuaey 2007

conpounds of the present invention are defined
wherein, at |least one of a or b Is 1. In one
particular enbodinent, O is defined wherein both b
and c are 1. In one particulbhr enbodinment, 20 Q is
defined wherein ais 0 and both b and ¢ are 1.

Consi stent with the definition of b, Y and c, the
pprtieuiar rmbpdienteR® dsseloeted fromthmgrorecongisting of Haali, sikenyly of

dﬂdﬂ@hﬁ urékngu&set ﬁlch:g? é&' I\ﬁé‘ﬁha(da)ﬁ&.t N@%ﬁhﬁ? 2l @ﬁgqﬁ@@

-CR eN-OR7. - S(O)d -S(OzNR7/R, 25 -NR R,
- NQ: - N3and - of
IPM‘%{;{Q%I Tb%g e)e rﬁu%wp?ln%aﬁ@'enbogrrreﬁtgrR”OUIIOnO
plefg nition of Q is seletted fromthe group
(0% il ol e G0 B P B el 02
Cretycicatkyl, Q@&?doaﬁnmanﬂ,l%w memisanddekitaraoytle Rivirgst, 2ef &ct ed

AR R4Ry0350 S S b bR e 20

~ heteeoatdiths selectad fyh N, ®and S. 16208 RingyA may bobonded WN‘ (wheark

8P e Bbie s e i g EHGh S SH0oR 5 g

- hemr(m&irmcmebde &mudimens Q' Bai¢fihedavherein R’Qﬁa grogyy of formliefity | |

25

- 30

a0 Ak ihetE B0 P, GeoetToa e i 516 PR o1 o

hmfoevmaﬁnghaz/bm&ema&omf sefected Fof QT TS ané heﬂat ed.«from
may be bonded to

TERHEIRE Beterpan o 32 or EhatypapmesHecied Agm A S, Tnongn

erfibd¥lifer?) Qi dePine wivdfein awg b @Huﬁ oFﬁInth (i and MRY RNiOREE
I n one enbodj nrent Q défined wherein R Ts a group

frem andy Brif} membarqd hesaoryeie haying 1. 3 o5 3 heteroatpnys selented from N,
0 Ghd 5 R 5. 18R elibbred FétlemQ Kﬁv&ghkfﬂa’é het&BMb letfd from N,
avl t er oat ons

. menber ed heteroc
0 aud 3.cincame pargipnlav e O@Iﬁlsniso‘dﬁ deflwl @'hembrlﬁ isratoupaf forowtay |

| Gihd ik 4 is séie@bd Forl sﬁfm%t RemfrG Aol MR 1.2 #34_S

In one 1
he@?’%tpméﬁlﬁctﬂdrfmha“(ﬂan)i Sand R| ng Ais selected from
aryl, 5-10 nenbered heterocycle having 1, 2 or 3

het er oat oms sel ected from N, O and S and 5-t0

In peereyubasiiment Q isadefigdd. wieveim B’ id.a gidup of Brrivals 61) awd RingA is

-mlﬁ&k@%ﬁ%é ﬁrgﬁ'ﬂ Mnsisting of cycloalkyl, tetrahydropyran, tetrahydrofuran,
- morphaline, piperidine, phenyl, naphthyl, thiophene, furan, pyrrole, pyrrolidine,

pyrrolidinone, imidazole, benzofuran, benzimidazole, pyridyl,

o Ao, OoCd ﬁ@@

or any subset thereof. In one particular embodiment, Ring A Is phenyl. In one
particular embodiment Ring A is pyridyl. '
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0O and S. In one particul ar enbodi nent, Q IsSFelauaned007
wherein R is a group of formula (ii) and Ring Ais
selected fromaryl and 5-10 nenbered heteroaryl having
1, 2 or 3 20 heteroatons selected fromN, 0 and S. In
one enbodiment Q |Is define® wherein R3 I's a group of
formula (ii) and Ring Ais selected fromthe group
consi sting of cycloal kyl, tetrahydrop ran,

Raﬂh:ahy.dnané spedﬁc. exampies obironps, defnineAl g orrwn@w; pf formula

h I l'i di 25
3Rt rrsw'gﬁe"wﬁv ik et Zn "henzi m dazdl o
pﬂé@yl_@_,_at o_% ngrneJﬂn?Q-ﬂ‘FR\l’ any subset thereof.

In one parti cuI ar ng A I's phenyl. In one

30 partl cyl.ar enmbodi mrent Ring A pyridyl. 8 February
alpty ML mgh es of groups
defl n| ng b e c:)bhpoﬁﬂ'Qﬁi @ mnﬁde‘l-) are

sel ected fromthe group nlstlng of: -OH, -O alkyl.
Oalky nyl , --0-(R ((R)a" R)e ,

-0- alke
) B-R%) ¢ e )e - Fe),
0SA0 G 1o- \‘?)(() ' é(ﬁﬁ; k8q ((R2)a -
Re) & 47 or any subset t of One particul ar group
is -O R2A( Re)e 15 In-one - -
eq(RAgl AfRNand Q_igs \‘g@z{d k%e)4 Re). 20
enbodi nent Q Rz 1% (fle _ R

In one particul ar enbodi nent. is R2k \
or any subset thereof.

One particular group defining Q' is —0—(R2)‘,—®—({R’) -RY,
d ®

In one particular embodiment, Q' is _0—(Rz"‘—®(m2)d >

. X - Rﬂ
In one particular embodiment, Q' is _oﬁ(ﬁk—@(m" .

. Inone particular embodiment, @'is (R~ R,
n one particular embodimen o R’)o—@

In one embodiment the compounds of formula () are defined wherein R® is a group of

formula (ji) and d is 0 or 1. In a particular embodiment, wherein R*isa groupof
formula (ii} and d is 1, R? is Cisalkylene. In one embodiment, d is 0.
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15

20

25 I'n one enbodi nent the conmpounds of for m8 Relfsuary 2007
defined wherein R is a group of fornula (ii) and d

is O or 1. In a particular enbodi nent wherein R Is a
group of fornula (ii) and dgis 1. R=is C aal kyl ene.
In one enbodinment, d Is O. February 2007 t 19 In

one enbodi nent, wherein the conpounds of fornmula (I)

[ ein !
i ol B5E S TSl oBfophils B art e fnkrbky 13
groufh of fanmula i{id, ecin,acl? ne:ntln one pasticular kmbadireert/dis@onbrit, e
eén t he conpounds of

is 2. 5. 1 mbodi
:oi‘?%lfogmﬁr}'f'%g?hqagg?%@n%gmm?&' R Is a group of
formula (ii), each R |s the same or different and Is
d dent | I
I Srg arodimeRe e s mpoik ot Gimsl e G6HREH Whost APl
fobiy 6Ffordida ), eacrﬂ(‘@)d?'c samc(?ir JifdrénRand 1 indegenticntly Etﬂt&}dl 7

_frms%greywsw?@?n AR, iy R o o

LaH{G:9)-RPoBH, RE(OIR’ Ce{OIN R’B’I’QO.d-IORE RS(OJ3; SE0)NRIR’, O-BOzth- NR'R®,

ol chlsbeBS -SBNaiobah Wouomacand - onveuteet EFenf oy

the particRlar @hbotiment, 3 &%%ulg oRirdeinial (1) and eachaH® kythe sameksr ,

S(0)i R S(0) 2NR R . -N(RI
difé«e)f'r ngrwngvfps%@nﬂw wlqct@efromhe gmp s%g'ﬂ‘mf&maﬁw
ﬁmagdéumw eycBakﬁ S—Oﬁ’ Qs(014P, Jstolmrmuha’nel NIR?) ElehmR

he sane or different and i s i nde ndent @J?d
ﬁﬂmﬂh@b@téhmﬂeoﬂslnmnga@isulﬂgrrtbpdimenh isa 9’5’PR9f i
an§QQc).h A4 th]g %ngi) tfruﬁfe?erﬂﬁﬁd i hﬁ@penﬁénlﬁ%&lc&éﬂoﬁﬁﬁ thgd?ﬁfpe

Mor e speci I N one enp wherein IS a
@nsﬁibg@f Hi haloralkd, -055 -SOMR’ 1 -SE0):NRIR® antl NGy prany subset
rent and is independently selected fromthe group
consisting of H F. 20 d, Br, I,
met hyl . trl fl uoronethyl, ethyl, propyl, isopropyl,

I@%’g %WW g oh& ?rﬁgcf&t}{%n a&ng@.ﬂtﬁ‘ negﬂ;]%e&%nnuﬁr(ﬁp@ém Ip# is

the sarmefdr diffecant tind/is mdepﬁatimtlv selecbedfram tHe graupl consistiop of H, F,

ot oo B i Arob sl s MO i

-ethedlyl; (Edpengk acetyjens, ((aethyl, ORdilupdmethyl, O-trifluoromethyl, O-ethyl,

0-propyl. O-isopropyl, 0-cycloprapyl, ~S0z-methyl, -S0:NH;, -NHz, -NH(alkyl},
-N(alkyl)alkyl, -NH{cyclopropyl), ~NHSOz-methyl, -NO2, and ~CN, or any subset
thereof.

in one embodiment, Q' is defined such that when b Is 1 and c is 0, R? is not halo,
~C(O)R?, ~C{O)NR'R®, -COzR’, ~C(S)R’, ~C[SINR'R®, -C(=NR')R?, -C(=NRINR'R",
-CR’=N-0R’, -OR’, -S(O)R’, -S(0)}2NRR", -NR’R?, -N(R”)C{O)R®, -N(R")S{0):R®, -NOz, -CN

or —Na,
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25 I n one enbodi nent, 0' Is defined such t xakepvagiy R007
Is 1 and cis 0, R Is not halo, -C(O)R, -C(O)NR R
-C2R, -C(S)YR, -C(SNRR -C(-NR)R, -C(-NR NR R,
-CR=NOR, -OR, -S(0O)tR, -S(0)2NR R, -NR R -NFKf
C(OR -NR)S(OhR8, -N02, 26N or -Na. 30 8 February
2007 t 20 In one enbodi nent, wherein when R 1is
-C0aCHa and nis 0, Q@ is not -OH In one enbodinent

@h ohenitaliimebllwhbr@inQ¥en &M oCD:08 nd nfis 0,8 B.nof -GH. 17 on®r

ag% ubse ther f. In one particular 5 enbodi nent, n
im Y02t OHe benzi mi dazol e ri ng i s unsubstituted

at p03|t|onsC4 G 5, C6andC7 I n one

nbodi nent, n is 2 and s ? and C—?. In
enefabodimant; n s &or %ﬁberan SHP;ﬁﬁt thcwo dn gne gagticyjas

Eﬁ\bbdu‘ﬁbﬂt.aﬁ Is ermmhmné béﬁzhﬁdaaa!e ﬁr?g I Gnsubeitoed atgfosmeﬁsrmh a
ocat ed at any

be
C3p. Eopr T i cne prbaTITS T8 A 2 L1528 A0d f15: T Aot
Sm&ﬂiﬂiﬁi%d:m@nﬂ. ﬁ 1531 Qﬁ‘gn rtictlaPémbadiment h's 2ne

enbodi nent, n Is at CG6. In the foregoing
formul a, aa, bb and cc are the sane or different and
¥ e n 4

a eagﬁﬁb ode?ﬁlﬁlE (R0 fv*)% (%9 h’né?rb]{:) g&ggg?ﬁeﬂcm

Eréiasdlonritof thebanakmidaale Fig. In bbmhostumeynplndan pyd @ kgt Cehre
ﬁ‘lron@!e}%ﬁﬁﬂf ﬁ%lsgqhgnpg pgul arly al kylene. In one
ar e

particu is defined where as is 1 and
(R2).. Is C aalkylene. 20 In one embodi nent, the

PR H‘égﬁﬁug %rn’r L@aéd J.cdagé the Qﬁ J}%ﬂ‘féf’@}ﬁ% iof-ngl- .

e COITpOUﬂ

mdgpehdrntl'eﬂnnlad vvhere bb Is 1; thus Y is present In
one such enbodi nent, Y2 is seI ected from-0-, -S(0)t-,
-N(RI -, -C(0)-, -0OC(0)-, -CR-, -C(ONRFI-,

InGHO M CRIrHE)aals O; HRUES(H) NG isEBE Plescnt. In-Hi @RITIRD
e 20 7 s typicall Rotbrd o aenyl¥hmord Rreutarhalfyib e 3

~one particular embodiment, Q* is defined where aa Is 1 and (R Is Ci-salkylene.

In one embodiment, the compounds of formula (I} are defined wherein bb is 0, In
another embodiment, Q* in the compounds of formula (1) Is defined where bb Is 1;

- thus Y? is present. In one such embodiment, Y? Is selected from -0-, -S(O)-, =N(R")-,
. =C(0)~, -0C(0)-, ~COz-, ~C{OIN(R)-, ~C{OIN[R")S(0)2~, ~OC(OIN(R")~, -OS(0}2~,

~S(0):N(R")-, -S(0}2N(R’)C(0)-, ~N(R")S(0):~, ~N(RT)C{0)-, ~N(R')CO2- and

<N{R)C(O)N(R")-. In one particular embodiment, bb is 1 and ¥* Is selected from -0-,

;SIOJf'I "N{R,‘)‘r _C(OJ-I "Oc{ol"l -coz-l "C(O)N(Rr)"l "Ostok"l ‘N(R’)S[O)i'.
-N{R')C(0)-, -N(R")COz- and ~N(R))C(O)N(R')-, or any subset thereof. In another
particular embodiment, bb is 1 and Y2 Is selected from =0-~, -S{0)r-, ~N(R")~, ~CO2-,

- -C{OIN(R)-, -N(R)S(O)=-, and -N(R?)C(0)-, -N(RICOz= -N(R)C{OIN(R")-, or any subset

thereof. In one particular embodiment, Q? is defined wherein bb is 1 and Y* is selected

from -0-, -S{0)¢-, ~N(R")-, -C0z- and ~C{O)N(R")-, or any subset thereof. In one
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25 N(R)C(ONR -. In one particul ar enbodignBeliruaoy ROO07

| and Y2 Is selected from-)-, -S(0)r-, -N(R)-,
-C(0)-. -0C(0)-, -COa-, -C(ONR1L-, -05(0)2-,
-N(RfFS(0h-, -N(RIC(O-, -N(R)C02- and

-N(R ) C(0) N(R1-, or any sub®et thereof. In another
particul ar enbodi nent bb Is i and Y2 Is selected from
-0-, -S(0)r-, -N(R)-. -C®2-, C(O)N(R1-, -N(RI S(0)2-,
reutdNeRbédiRent, 0‘1Neﬁ'né(ﬁ0|?erein Bl R1)a64 B INCOR, -1 omer pastitylar

subset 30_t her eof.

nbod ,
aroiesat 0 e msaiperch 0t 5 S ERELY 7 fypndlet ©
i G e 4 oo
thrbp e Rartcar rabdBYank Bl 5 RO I LB 1t ol paptica
\qu]:odm#éﬂt,% %1%3514 gub@)mmﬂbodl nment, Q@ is defined

rein'b and -S(0) - wherein f Is 2. In

anot her part| cuI ar enbodi nment, bb Is 1 and Y2 Is

Th@'((ﬁha)biec@%gforhﬁlra@g 946%1 | BlicCenitdlirichit/ el hy In drie | 1

er particul a

t, bb Is 1
. sugcambodimens (leslosar e soffge; B qneing

pgrtﬁdu r eﬁéﬁw is dEfiRed! dr@&' 11 66d (R ks CRaalkglenall @ Q2

n one e odlnent cc Is 1. In one
such enbodi nent (R % 1s ai kyl ene or al kenyl ene, nore

AR e PR B v e DD Rehyhe Rbred igmithe

ere cc is

gteupGronsisting @hH, hala, dlkyl atkeodfalkynyli -SYO)RF -quR’\B’ —ﬁ%& W%’

7 7
R R =R RERIRE CHOENGR TORTISION ISOBNRR',
) RGO NTRISORR’, SO5RCY, ~Noie) Fgroup ofompe-fil
“C(.NR'W -C(-NRNR R, -CR-NOR, -OR, -S(OtR, .
_S(0)2NR R, -NR R Inl(:(om “N(RI S(0) 2R , -.NCa.

-CN, -N2 and a group o BhaR)i): 1.5 i In one
enmbodi nent, R in the d nition of 02 Is selected

fromthe group consisti n' He 20 hal o, alkyl, alkenyl,
ai kynyl, -C(O NR’ R, - , -S(0)rR, -5S(0)2NR RS,

lﬁ'c\"; guﬁapdemt- 5d'(ﬂf!“§ %ﬁ‘ E?ﬁ?j%&%‘! the, 9(%}"8@4\%“3“9

 HARCalRA kehl) aﬁc‘,rmﬂ’.'m NAPRY, LOR'RS(0)A’, SS{O)NR'RY-NR'RAN t he
N

TR AU SUTION W PR g GO

* " thékof. Inone particular embodiment, R' Is selected from the group consisting of H,

halo, alkyl, ~OR’, -S(0)R’, -S(0):NR’R’, -NR'R®, and a group of formula (1), or any

‘subset thereof. In one embodiment, R is selected from H, halo, alkyl, -OR’, -NR'R®,

and a group of formula (if), or any subset thereof.

In one particular embodiment, R* is a group of formula (i)). In the embodiment,
wherein R*is a group of formiula (if), Ring A Is selected from Cs-ocycloalkyl,

. Gs-cycloalkenyl, aryl, 5-10 membered heterocycle having 1, 2 or 3 heteroatoms

selected from N, 0 and S and 5-10 membered heteroaryl having 1, 2 or 3 heteroatoms
selected from N, 0 and S. In one embodiment, wherein R* is a group of formula (if),
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subset thereof. In one enbodinent, R is s Fehrary 2007
H, halo, alkyl, -OR, -NR R, 25 and a group of

formula (li), or any subset thereof. In one particular
enbodi nent, R4 is a group of fornula (ii). In the
embodi nent, wherein R is2 group of formula (11),
Ring Ais selected from Cs-iecyci oal kyl,

Cs-i ecycl oal kenyl, aryl, 5-10 nmenbered het er o ycle
m-g\Amgcldgtederm C3oyeioalkyl Ssseyrigalbanyis anyle 510 fnembey ﬁﬁi N,' 0 and

T e

neoniberkid heteroaryhhaingi 102 Bt 3 heteraatgmo salectstl fragt Maf and(S (I Q' g

R g 0 B

ahé tedre o) thraugh any saitatile caPbaror Beﬂqmﬂm do ansef@i@ﬂ@lﬁ‘&@ Fr om

eifncd Bt B oo ol 18 Y R s SBkctia i

nfdmibered hewyociase iaving @2 or8 hdierodRBms selected/fiom N;@ and nd §r

1B A EEreD SEe AR pioH o Or LPutrRtos Rl € dihd s i 10"
oﬁgdrglcur!ﬂezfﬂbﬁgdlggw iedefi nfE? whereia R isagpoupfof fasmirtal (@) 3(Id i)
Rﬁ@t“eﬁs & : %Wrﬁﬂ %ﬂﬂ?%?%ﬁék"é?%ﬂ% R?rsnﬁqn? e c? ed from

hiterdatohiGelected fom N, oendrs.rrbered heteroaryl having 1, 2
or 3 heteroatons selected fromN, 0 and S. In one

particul ar enbodiment, @ is defined wherein R Is a

Iﬂéﬁé‘&%ﬂbﬁin{cﬁi‘i@'kaef(deﬂ Whasih RG irogp of formuteeiioantfingfA s m
aryl cl e havi 1..2 or 3 _

solestes o SegreiceussE0S pF SRIONACHERHGe. SEPIE Ao
nfoRfihTR E:;g 12 pheaghe PREAS), HIPRER, BidPhedes urergpauldiat,
pyoiidinont, ?;'gldwlecylgquﬁmnglolsmﬁgﬁi %m%,;)glpnz]g&ﬂtﬂ?rgg gIO e,

.;b,;_l,g, #&,l-%y ﬁf"dgﬁ 2"3”2"‘1 g@sgﬁhc.@bfpem brie ﬂ%ﬂ:cuﬁh@ﬁbﬂdnment. Ring

ran rrol idine,
Ap;/seteoteddmmna‘phalm.mwlec. pincraaiﬂglpbenw AERlitiBenti none,

BRERYHRdne BHEHE B et eRRR. O Tl ar

enbodl ment, Ri ng A is selected from norpholine,

LS ﬂﬁﬂﬁl.?}%}]&?@%h@ﬁ e&P?lr“)élthe% oP biFterenPERY is

i'dine, of any subset
lrﬂbmhdaffﬂy selectédfrem ﬂmegrolfp consisting of H, o BleBiekmethylient , each

trﬁluoromethy?. e%hy?%ro%\rd, ig&pfrt];p% gﬂ:‘opm fst?-butyl t-butyl, ethenyl,
propenyl, acetylene, O-methyl, O-trifiucromethyl, 0-ethyl, O-propyl, O-isopropyl, 0-
cyclopropyl, -SOz-methyl, -S0:NHz, ~NHz, -NH(alkyl), -Nalkylalkyl,

- ~NH{cyclopropyl), -NHC[O)-methyl, -NHC(OJNHz, ~NHSO2-methyl, morpholino and

plperizinyl, or any subset thereof.
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i ndependently selected fromthe group consiS&Fehmaey 2807
F. d, Br, I, nmethyl, trifluoronmethyl, ethyl, propyl,

i sopropyl, cyclopropyl, iso-butyl, t-butyl, ethenyl,
propenyl, acetylene, O-nethyl, O-trifluoronethyl,
0-ethyl, O-propyl, O-isoprogyl, 0 25 cyclopropyl .

- S02- net hyl, - SOZNHZ -NH2, - NH( ai kyl),

-N(al kyl) al kyI NH( cycl opropyl ), -NHC(O) -

PaRtICyIa). Meiz: spedifieoampiss bidroupsdefitieg o th;rcampounds Jof formuls
g@gr sél t@&’#rom%{n@&é)&mﬁ@ of:hereof. 8 February 2007

Speci exanpl es of groups

def4 nlhg|g GRy1) Bikbrige _c.@irpou-FwISaH@i f-eomalkenyt,(1) are
sel ected fromthe group consisting of: H, haI o al kyl ,

al kenyl, -OH, -0-alkyl, -0-alkenyl, ﬁ
r’

O-abDky(RA-OBIYIR2 ) +—ONRIRA-NRIRY R2YO+(7%); _((R%)Ri).-.
R)s, -S-alkyl, -S(0)-alkyl, -S(OZz a NRR,

1 N0 Z - al kyl
~NL%? a&ﬁzlo%{éﬂ?%&p' —%( -NR’) RZ)Y- A
a -CONR—-(RZ) “NR R - CONR - (R2) O( (R2) d
3-((R); - 8D, | A—pRS(@pgbalkii —NBR® s

-0-alkyl. In e particul ar“enbodinment @ is halo. In
one enbodi nent the conmpounds of f la (1) are
def—l-NR?(iO\Mf(Rﬂg-l-MRW | S—NRWORHHR? -Rhj,) and d
“is 0 or 1. Inapartlcular enbodi erein R is a

group of 20 fornula (ii) and d is R2|s Gaal kyi ene.

| SRR TNRIR 0 L-sCONRM-H{RI)zE FRORYWher ei n

t he conpounds of fornmula (1) are ‘de i ned whetein R Is
oup,of fornula (ii), eis 0, 1, 2 or 3. In one
pan"‘tq‘i!iculgl?5 '

2¢nbodi ment e Is 0 or 1. In one enbodi nent,
ais 0. In one enbodinent e Is 1. I n one enbodi nent e
Is 2. 25 In one enbodi nent Mmrmntheco%ﬁ s of
inenpemiodiment; @° isiePafiede innae particutar embodiment, 0% s halo.

In one embodiment the compounds of formula (1) are defined wherein R* s a group of
formula (ii) and d is 0 or 1. In a particular embodiment, wherein R* Is a group of
formula (i) and d is 1, R?is Ci.aalkylene. In one embodiment, d Is O.

- In one embodiment, wherein the compounds of formula (I) are deflned wherein R*is a

group of formula (ji), e is 0, 1, 2 or 3. In one particular embodiment, elsOor 1. In
one embodiment, e is 0. In one embodiment, ¢ is 1. In one embodiment, ¢ is 2.

lh one embodiment, wherein the compounds of formula (/) are defined wherein R* is a
group of formula (ii}, each R® is the same or different and is Independently selected
from the group consisting of H, halo, alkyl, alkenyi, alkynyl, Het, ~C(O)R’, -CO:R’,
-C(OJNR'R?, =0, -OR’, -S{O)R’, ~S(0):NR'R®, -NR’R* and_-N(R"}S{0}:R"®, or any subset

thereof. In one particular embodiment, each R® is the same or different and s

independently selected from the group consisting of H, halo, alkyl, =0, -OR”, -S(O}R’,
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group of formula (ii), each R is the sane8dfebruary 2007
different and is Independently selected fromthe

group consisting of H halo, alkyl, alkenyl, alkynyl,
Het -C(O)R, -COO, -C(ONRR, a0, -OFF, -S(OtR7,
-S(ONR R, -NR R2 and. - N(R4) S(0) 2R , or any subset 30
thereof. In one particul ar enbodi nent each R is the
same or different and Is independently selected from
S0:NFRI aid NRIRY Grianpsubedt thtredfal o, al kyl, -0, -OR,
-S(0)iR, 8 February 2007 24 -S(0)2NR R and -NR R, or
any subset thereof. Mre specifically, in one

iore esticifiedlly, in OAC EmBddintent, REchSIEIEth®§anféi or HFfefdit amd | S

ently selected fromthe routﬁ consi sting of H,
 metfiy

i nd

'WQ Yeselsgted frsw&bw,oumngiswsaﬁg =thderyopyl

: g iy -C{0Nafkvi
e R R T,

| ) ] )
-9l yﬁtaféﬂzeaquepc-@xgr%owﬂhw- Q-ethyb Srrspam. O-igopropyl, O-
FASHr S, 5D metnyPQLE0INRE, MH:, -N , -NH2, -NH(al kyl),
and - NHSOr net hyl, or

- Gdal kyl)al kyl,' “NH(cycl opr opy!
| &V&M&Hlmmvﬂ arx%—N%mﬂu or anyisehsettbereofor "t he

present |Invention, two adjacent 2 groups are sel ected
fromthe group consisting of alkyl, alkenyl, -OR,

In anottyer embagdiment afthe present invootaniwo adjgicerts Of proupsaresiected
AR ol Ul df e 1 IOt AP Cany toneher
with tiee cathpn latoniscto mhigh theyrar@bduad, dheyforme Csecyslostkyled from
_ i , 2
ChopdbaRefi Bherdl 52 ReBERFhooRE AR Hord Wiy Bitgts
seleded dromt N,Panglr SO o membered hettrobtybhavingd o2 hgtecoapens ar e
t dj . g. -4 - D) .
s Q02 340}, i B R B et ey oo hroypl s
arabendemb adgmﬂﬁ] @Gﬁh?mm.y.m-?hﬁd a-t&hlnﬁor examply, thhonet hey
r opgde ey.; forma er oc i C,.. QroOup suc S:
erBfRiRAP B et G grigg o oD eais Sape e i e tlng 1oid” oo
they ard bendad,&heyf fioprh a ABRrdcp@ie hfofp suehlakt t he atonms to which
t hey. are bonded, they forgna cycioai kyl group such as:

25 I'n anot her enbodi nenk adj acent @ groups are
defined as - @RQand o-rNR” vkg’ .

>

In another embodiment, two adjacent Q* groups are alky! and together with the atoms
to which they are bonded, they form a cycloalkyl group such as: o

$>

In another embodiment two adjacent Q? groups are defined as ~QOR’ and -NR'R"
respectively and together with the atoms to which they are bonded, they form a

heterocyclic group such as:
{3
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are bonded, they forma 30 heterocyclic group such

as: ~ ~ _ 8 February 2007 25 Fromthese exanpl es,
addi ti onal enbodi nents can be readily ascertai ned by
those skilled in the art PPeferably the conpounds of
formula (I) are defined wherein when nis 2, two

adj acent @2 groups together with the atons to which
frhm)thse exduuﬂedeaddtimal erobodiroents can &t spdily@stertpined by those

%H@%‘ ﬁtgt‘ﬂ? é. g%”e?bﬁ%egdg\d{ogﬁéogz 9 3@ ﬁﬁéﬂeﬂl%g}cﬁl whep

mrs 25tvd Mﬁnégrohpsttegmmwithrthwmgs fio whicttheyhare &mﬁaﬂ dﬁs

lect f
SRR bl B, il 57 B Fifrofei aving
dra hhteroat&iﬁ@eﬁcﬁd frof(N) ONiRd B, or-5cEDRBMberedeByre¥ryl having 1 or 2

SR R S, NRNRRB, 10 - CR -N-CR
atomssQipctrdfrom Ne Grand , -NR R -N(Rf C(O)R,

-N(RlS(O)ZR -N02 - CN or -Ns; In one enbodi nent R5

I d f
ions Fbodpcnye & Bhriaey e Whgvedt | 98 Sad R Bbhgo. | |
@m)n‘h EC(OYNRER, dcomf—ctsﬁ’ I—stsm'wpxmmnbmu-wmw gr oup

LR, e Siobte oM T Rl @t VoG

mt_cntél-am, enbodi nent R 1s -NH2. Mrre specifically, in
one enbodi nent R is selected fromthe group
consi sting of H F, d, Br, I, nethyl,

Ih Bhé Eﬂwﬂﬁ?&. sel@&é&’i*mm Iﬂfégjriﬂtgpncohiﬁﬁgs em|thaleo; gkymNmr?;
200 nﬁmﬁ et atmvswtmt tmr@#em e nofhss b QRmGRE B i seleqterh from M
%&{%yﬁﬁglg o f&rmﬁkgl 1‘& AR, QsanBEuUs& tiéredf O one particular

var | abl es are as defi ned above,
embadipient Abis Huin angiparficulscephadimest. &isthil.  sol vates and
physi ol ogi cally functional derivatives thereof. 8

February 2007
More specifically, in one embodiment, R® is selected from the group consisting of H, F,

Cl, Br, |, methyl, trifluoromethyi, ethyl, propy!, isopropyl, -S-methyl, -SO2-methyl and

-NHz, or any subset thereof.

The compounds of the present inwntion also include, compounds of formula (la):

=S

wherein al! variables are as defined above, and pharmaceutically acceptable salts,
solvates and physiologically functlonal derivatives thereof.
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26 The present invention al so provi des conpEeldsasi 2007
formula (Ib): 6 + SRalb 24 ' ROQ0" wherein
each If Is the some or different and is selected from
H, halo and al kyl; and all other variables are as
defi ned above, and pharnmace®fically acceptable salts,
sol vates and physiologically functional derivatives
thereof. 10 It is to be understood that the present
The\pegsentdivention alsdqmoviies conpobidsaf Foomsela fibkl subsets  of

the particular groups defined hereinabove. Specific
conpounds of fgtnula (1) include but are not Iimted
to those coMsBNnds 45 dgscribed in the Exarrpl e section

that follo ,*' % parficysar conpounds Bf formula

(1) igk?d ] QOR ed to: 5-(5,6-Dinethoxy-1
H- ben |)ﬂ oz - 1- yQ 3 - pﬁfdom&)t hyl ) -

benzyl ] oxy}Yhi ophene- 2- car bgx4ni d

5- (5- (Met hyl oxy) - 6- ([ 2- (4- et hyl -I pi perazi nyl)ethyl]o
whereih eéﬂhb#%&héﬁaﬁﬂbﬂbifﬁereui and3$selected from H, halo and alkyl; and all

Bl e AR SR o B LTRLANY b Spe i, B oRLE"®

-ahd iphystofogiddinPrmediptenRtib@thidred?; (5, 6- di met ho) cy- |

H benzi m dazol -1 -yQ hl ophene-2- car boxam de;

- 5:(5, 6« Di net hoxy-I H benzl m dazoi-1-yl)-3-[1-(2-nethylp

lf‘i? t/be nﬁfd@ﬂi‘db]i thdd Hﬁﬁﬂ’é&&‘iﬁ\fcnﬁﬁf :hélmﬂ@:mb?rﬁtions and subsets
Am no- 11{- benzl M dazol -1 -yi)-3-(lI

WG@R?F#QEF’WWEPM EQdHG@'PPﬁYeophene -~ car boxani de;
5-{6-[ (4-Piperidi nyI nmet hyI )oxy] 1

Fi-benzi midazol - ‘S

Spwﬁﬁqouwwépﬁﬁqrwﬁ Hiﬁpcly erhuttggi nof imited to those compounds

- dg%{%cdzlﬂ/gﬂhﬁﬁrnéﬁ ?&@&f’%f"fﬂyb\% 'Some particular.compounds of formula |

() wpludobitdirewat Jimitepio: ] oxy} - 1 H benzl nl dazol -1-yl)_3 30

s{(5 601 floh- YA QAR fiol -Pbyﬁfhzkfaii?ﬂfhuwmm: 2-thi opheneca
benzyl]oxy}thlophene-z-carboxamidc.

5-(5-(Methyloxy}-6-{[2-{4-methyl-1-piperazinyl)ethylloxy}-1H-benzimidazol-1-yl)-
3-({[2-(trifluoromethyl)phenyllmethyl}oxy)-2-thiophenecarboxamide;

3-{1-{2-Chiorophenyl)ethoxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-yi)thlophene-2-
carboxamide;

5-(5,6~Dimethoxy-1H-benzimidazol-1-yl)-3-[1-{2-methylphenyl)ethoxy] thiophene-2-
carboxamide;

5. (5-Amino~1H-benzImldazo!- -\ﬂ)-3-[1-[2-ch|orophenvl)eﬂmxy]thiophene-2-

carboxamide;
5-{6-[{4-Piperidinyimethyl)oxy]-1 H-benzimidazol-1-y1} -3-({[2-
(trifluoromethyl)phenyll-methyl }oxy)-2-thiophenecarboxamide;

5-(6-(Methyloxy)-5-{[3-{2-ox0-1 -pyrmlldinﬂ)propyl]W}-1 H-benzimidazol-1-yl)-3-

({f2-(trifluoromethyl)phenylimethyl}oxy)-2-thiophenecarboxamide; . .
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6-{[ 3- (D net hyl am no) pr opyl ] oxy) - 5- (et hyl oxy) -1

enzi m dazol -1 -yl]-3-({(2-
i fl uoronet hyl ) phenyl ] met hyl } oxy) - 2-t hi ophenecar boxa
e,
5- (Met hyi oxy)-6-{[2-(4- rr%;r phol i nyl ) et hyl ] oxy}-i H be
zi m dazol -1-yl)-3-({[2
6] d.'gstrﬁgﬁ&m.#mbmaﬂm}lmmh&»@m H-tandikidephertcat{mxa

m d

5- [ 6{trifluptomsthyliphemlmati ieuy?- thiophensrarberamidso) - | - yi | - 3-
HFMetion)€; ﬁ%B’gw;‘g'rx'é“x‘"\i"m}a‘ﬁ’ﬁga"gl"‘z'?%gk‘53'%‘3#1‘ o

5- [ 6{irifluprpmethylphienyiimeh thiophenegrhoamidgazol - |
?%ér'!zf'ﬁﬁé)rh é'?'r‘é'#" fﬂ/eltgqugﬁyf/ﬁncz)l)'(n)}?atz ﬂlqc')-y'kgﬁ{e[?ﬂz- car boxam de;
5-[ S{ﬁﬂummmeﬂwﬂlﬁmmﬂpm}midmcmv%wgweii H benzl m dazol
- 1oyl 1- 3k

HEF %M%!'@Lét‘ﬁgﬁh?’%ﬂ ’z’}quz(I)rp(l)‘/jﬁokl‘l Q’HE e |ﬁ [ez- 2- car boxanl de;

5- [ 6{tfiRabromethyl)ieonylody] thiophene-2-carboxamide;

8

5-
H-
(t
m
5-
n

[
b
r
d
(
|

- OB AShhlA et A bbiriRS TR N2y T oY)

I
3, [ ( BriBucompshyl)tnzylléxy}thiopberee2ogirbéxa(rides- di net hoxy-i-Hb

SRR sy oo RSO Bs R Snadand, |

onet ksisphehe2zxrtoxamigd; t hi ophene- 2- car boxami de;

S R L R

3- [ ( gphivphérera-cirBbsamitey | ) met hoxy] - 5- (5, 6- di met hoxy- 1
n-

o Bmethod PHisggimpdazol 1-9)-S A LSRRG SRR SR vy}

H begrégHeA@2Xartoxathite;3- [ (2- f | uor opyri di n- 3-

e Bitapymbrigt Ao sl

o [ (R eartinide ) OF e o1 ) et oyl - . ( 5. 6- di e
SelRAYloropHIdiEimethor -{5.6-gms T SN BID IR e .
- yl)thiophene-2-carboxamide;
5~(5,6-Dimethoxy-1H-benzimidazol-1-yl)}-3-[(2-fluoropyridin-3-
yl)methoxy]thiophene-2-carboxamide;
3-[(2-Aminopyridin-4-yl)methoxy]-6-(5,6-dimethoxy-1H-benzimidazol-1-
ylithiophene-2-carboxamide;
3-[{6-Chloro-1,3-benzodioxol-5-yi)methoxyl-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl}thiophene-2-carboxamide;
5-(5,6-Dimethoxy-1/~benzimidazol-1-yf)-3-[(2-nitrobenzyl)oxylthiophene-2-
carboxamide;:
3-[(3-Amlnohenzvl]oxyléa-ls.e-dImethoxy-l H-benzimidazol-1-yl)thiophene-2-
carboxamide;
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5- (5, 6- D nmet hoxy-1 8 February 2007
Hbenzi m dazol -1 -yQ 3-[ (2-ni trobenzyl ) oxy]thl ophene- 2-
car boxam de; 3-[(3-Am nobenzyl) oxy]-5-(5, 6-di net hoxy- |
H benzi m dazol -| -yl )t hi ophene=2- 30 car boxamni de; 8
February 2007 28 5-(6-Bronm 1

H benzi m dazol - 1-yl )-3-{[2-(trifluoronethyl)benzyl]-ox
y}t hi ophene- 2- car boxam de;

é-![{)ét%mﬁ gra séﬂzmn@&anﬂﬁhom-lmﬁu&r&n&hﬂmﬁywwhiophcne-z-

enzi m dazol -1 -yl ) thl ophene-2- carboxam de;
3- [ ( zamBp@misenzy| ) oxy] - 5- (5, 6- di met hoxy- | H benzi i dazo

z 1
PSRN 5 GRS e el

2- cabowmidede; 5=(1 H=Benzim -

gp hen molxé?/ivq%éc ar %Wﬁﬁétﬁw qu&ﬁiiﬁwﬁoﬁ’-ﬁ DAehibshErd-2D

oxam de,
H- 8enarbmmmm 1-yl)-3-[(2-nitrobenzyl)oxy]thl ophene-2

L -2-
en2| M?glbeﬁz'&ﬁf%@ i 2 (%rf? gl}zxﬂox?qq ?ﬂhﬁgﬁzzw ] oxy

) t hi cqrbmamide2- car boxam de

bR ARG oo -

met hydrbmm.eh.esul fonate and phar maceutically acceptabl e

SR B0 RRSRBYfiShicke-2 BROBRES || oo

ssncLMétbaymi-t:dcminadatzolt-hql)-st-ﬂb.(uiﬂmpromcmg]hnﬁzvt]m}ﬂimhm

_,20,|Evet|on may al so be utilized in the formof a

phar Iy acceptable salt or solvate or

- 2R{AYhirioBArbhyl) B-(5)6-dimethokpn Hibenkimidamnl-1 yiithidne3-gi-.  The

phar maceuti cal | acceptable salts of the conmpounds of
forn'HF‘%\"F ’)zeﬁﬁ’é'}[%“a@ conventional salts formed from

aﬁ@ﬁfaﬂﬁf&b‘ﬁdaﬂ%dcﬁ’ptﬁ!ﬂ@% 3bllates anG pHialoglically fan@ionalc adds
bases as well as quaternary ammoni um salts. Mre

?ﬁ@@ﬁﬂ@"@%an‘pl es of suitable acid salts include

it will be appreciated by those skilled in the art that the compounds of the present
invention may also be utilized in the form of a pharmaceutically acceptable salt or

~solvate or physiologically functional derivative thereof. The pharmaceutically
" acceptable salts of the compounds of formula (I) include conventional saits formed

from pharmaceutically acceptable inorganic or organic aclds or bases as well as
quaternary ammonium salts. More specific examples of sultable acid salts include
hydrochloric, hydrobromic, sulfurlc, phosphorie, nitric, perchloric, fumarie, acetic,

propionic, succinic, glycolic, formic, lactic, maleic, tartaric, citric, palmoic, malonic,
- hydroxymalele, phenylacetic, giutamic, benzole, salicylic, fumaric, toluenesulfonlc,
methanesulfonic (mesylate), naphthalene-2-sulfonie, benzenesulfonic

hydroxynaphthoic, hydrolodic, malic, steroic, tannic and the like.
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25 hydrochloric, hydrobrom c, sulfuric, ph@pésuagy 2007
nitric, perchlorlc, fumaric, acetic, propionic,
succinic, glycolic, formc, lactic, nmalefic, tartaric,
citric, palnoic, malonic, hydroxynmaleic,

phenyl acetic, glutanic, befoic, salicylic, funaric,

t ol uenesul fonl c, nethanesul fonic (nesylate),

napht hal ene- 2- sulfonlc benzenesul f oni ¢
Otherracidysush bs dualics whitey bt i emselverphiarmaceuticaliyricesptablon may

B B by g
cpinpounds efithe xerition and: thetr ahareaceutically besepfabié saltsi Motehe
BT h  BleBE il R Ral (R htbsl ¥,
nEigacsita; elumintah, Icylcmfncmkl)n. Hbl‘dlbdadvbﬁlylemﬂimincs phionomocalne.
asi G, S
F&i@gpd ﬁﬁan&%{nirgyls%tﬁﬁ?n%gla n&ﬁ% n%mfgld r?li#qu ﬁ]t%gé CI hm
zinc, N, N -di benzyl et hyl enedl em ne, chl oroprocai ne,

TRt v L 55 o R 5 b ey oo

by s oﬁlmﬂ&onmumﬁdomal)haﬁd@‘mﬂ Soleents) bpwapofakample,
by a solute (a conmpound

i ab h
'ir\éﬁ’rdlfg’rakﬁl '%I“?'} é@mﬁ'é}/%‘&?\?%“r‘l Sol vent's, by way of

exanpl e, 10 include water, nethanol, ethanol, or

acet| 9 acl d. i@ﬂpﬁgg@%@ﬁ;&pl 3%9 al I%ﬁ&unctl onal

pmﬁ\a@ﬁwv b&epthble dGRERIeaPh @orﬁﬁfuha of th\éfbr@éntmmpfdlﬂ d
of the resent I nvent i on, rTB an ester or an
e’@mPEFeafb?Ste& ot Hhwideef aow"wevmféor(-mfa Wh‘%’h“ﬂ?ﬂon | S

‘ad%ﬁimsﬂétﬁahrt@*ah SRImbI0 a?ﬂcﬁlv%amrﬂh?%ﬁéh%'a@fuhﬁnﬁs SEIRLE

such as a human, |s capabl e of provid &@ dlrectly or
prpwdqnﬂét@nyooranmﬁb'bawmnd nfeﬂlpp@wmnvs OF AHAFLVE ~ an

m@ﬁgbl %aﬁe'fmt&ahaﬁ d;ﬁger-s ﬁ@%cinsu%e.ﬁwm gurger s

crna (':hem scovery, b5t ition,
DWCI‘I.SﬂPEdItﬁm.HMéS Pplndplmﬁmltl’lramce- 20 Processes for
prepari ng pharmaceutically acceptable salts, solvates
and physiologically functional derivatives of the
Pracesses fon geeparingfpharmacenticklly aaeeptablorsattsnsolvates mnd physiplogigatly

furifomafiteioatyed e B coplfilo B AmuLfaFe Shikndohds e
Se@reay;, Burger's Medicinal Chemistry And Drug Discovery 5th Edition, Vol 1:
Principles And Practice.

As will be apparent to those skilied in the art, in the processes described below for the

preparation of compounds of formula (i), certain intermediates, may be in the form of
. -ﬁharmaceuti[-ly acceptable salts, solvates or physiologically functional derivatives of
. the compound. Those terms as applied to any intermediate employed in the process of
‘preparing compounds-of formula ((I] have the same meanings as noted above with

respeet to compounds of formula (). Processes for preparing pharmaceutically
acceptable salts, solvates and physiologically functional derivatives of such
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the processes descri bed below for the preparation of
compounds of fornula (1), certain Internedi ates, nay
be in the formof pharmaceuygically acceptable salts,
sol vates or physiol ogically Tunctional derivatives of
t he conpound. Those terns as applied to any

i e SO IR e oo R Bl
phirathcaUlion iy adteplable GaltsRaivetes arldphgsinRiiamdfunetdonbiaerivdtives

B Processes_for preparing pharmaceutically
&Elf@ affonuiaf)

sompeynds of foenulal \ ot es and physi ol ogi cal Iy
functional derivatives of such 8 February 2007 30

i ntermedi at es arekﬁ in the art and_are, anal ogous
Lertain sompayndsef fwmuiag 8134 PYistdn steyreiramstie farme{eigr they may

26t SR 0AL bem8ra bdymedrit! 4ol %toaﬁ@r aavaahmt%tﬁafu isbmerism)
functi onal derivatives of the conpounds of formnula

fhe indigidesl stegsoporaasniseantiggresand @mﬁwﬂynmww of thess,
e FhchRtied Win the $cBpd'6F th€prBsent RGN The 5%@:%&% ab

nor e asynnetrlc car bon at ons or may ex hibit cis-turns
raysrsdhe idyidual samers afitheicampgunds répwysmmme@r(ﬂm mshgess

AR nsﬁinééttﬁéré‘d? Wlﬁ}h GG ok #fﬁr@ﬁ:eﬁ’ﬁ'estam&ﬁrted TeRain

i ncluded wthin the scope o resent | nvention.
qqmwopn@sscérﬁormuh\m may baprapared aS@d’Q‘EﬁUSC afiegigisemers; dhapresent

m xturég& 0 B&hﬁmwﬁgoﬁg apasWeiﬁ&lﬁHbQ[a (1) as |

I soners one Or nore
eompoahdsc dikewisssit ssrunderstood that;lconrpeund;mﬁformuiaﬂbmmedsafn

It oW BE R P o Sl o M 1 sy,

- Withitr thesscagie of digg mtsnﬁmeshas invehd pasticutah emboditherit ofithie

RIS B i pupbo s M P Y M e S B R

isdnadr of thewompeuntpe- f ornul a and these are al so included
15 within thescope of the present invention. In one
particul ar enbodi nent of the present invéntion, the

e wmbmmestwﬂ@seaf ﬂvdwtnef gﬁttypkﬁ!hﬁ hﬁlgﬁbrﬁ prhlﬁwr BRPLION ;

- lsoner o C oun 0 unas
10 s gt eSO Whieh i PRt ot By . of
VGHEH ahy sl DI claplEE i 0 RETHRLTID arthe

exhi bits pl Cso greater than I nhi'bition

Methyiene Blus Growthdnkjbitionasssy mib@d(@nlqw leéhwmnles-@mae | ess

phARllaf{p? PﬂMnEIﬂla& I?sgxa, cd}ﬂ%btie(d Rich &hm &%{E&hﬁm g ér3R

assay descri ow'i n t e exa
€50 Iess than 10 pM using the methods described in the examples below.

The present invention further provides compounds of formuta {1) for use in medical

'-'t“herapy in an animal, e.g. a mammal such as a human. !n particular, the present

- ... Invention provides compounds of formula (I) for use in the treatment of a condition -

30

mediated by PLK. The present invention also provides compounds of formula (i} for

use in the treatment of a susceptible neoplasm. The present invention provides
compounds of formuta (|} for use in treating a condition characterized by
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particularly a PI.K inhibitor is a conpoun@ Whriry 2007

exhibits a pl Cso greater than 5 or an 1Cs. |less than
10 Musing the nmethods described in the exanples
bel ow. 25 The present invention further provides
conmpounds of fornula (1) foRluse in nedical t her apy
in an aninmal, e.g. a mammal such as a human. In

particul ar, the present Invention provides conpounds
inbpropriate ecllglal proliferatione Theypreseat invedionralse proyides cempoHNgs of

_ [ : o The ' | HvEftioRaRY 1 des
o S e e g R e B
priovidesseompeyids bf farmda i) faswse inrinbibiting sutes's inacetht i on

provi des conpounds of formula (1) for use in treating

a condition characterized by 8 February 2007 31
Theapeseniginventien providasimethogs for ittfecreatrient of spwesal sprsitions or

HRSSELACR iR B e 39 BRRR S L iy kT
amovmtiof @ comypoand offonmilaiiils As ased diereiis theftermcitreatmgny rgfers &g
o inhi bit i Ctosis L ‘
fiiatty {7 pieiser EeaMobafip et fr il tie GRS B
Gonditiod) slonvdiybrteliminatimy the giogrssiansof tad donditiomiridiicventingrdrs e
iR o Batisat M ardifer i RS MR e T
the term'treatnent” refers to alleviating the
Eiaet boreindie o “remHER B eI B ARt P PRATRUR 952 e
RBURS6f oS (NWHcHIOsUiidiént/in BRGubjéct tewhich ) isudmistered,

ol Ueiqotiel wrosisa ool 18 G, Sl AR il

 (ifchRigRtahrhit i bé@dd DGSH T MEEALR! by dVeearhalor aindlan Fof
--a conpound of forrmula (1) which is SUEE?I Cllem n the
exampleca thewpewticelly eftective amaitaf acappaynd of formyly £] for thse
LR of §lcofitidiEhldiated By FER Rin@nidliniBuffRieht Bitteatithe PLK
tissue, system animal 15 (includin hlrj%rfﬁgn) t hat I?
mediated condifion jn thesulijest : Simiarly. pihespeutically ciigetive gmount of a

ornmul a (1 or the " treatnent

| cg,m' gg@ @og#@%%fgmg&g&nfem 46 id%riéﬁblhem B hih Sbante

20" sufficient totéat thersusceptibiet nedplasm I the subjegt: I pen ambodiment of (B

resh B Sd hBan IR AR Al BF o Lol Se e (0
izamprooud Sllcfﬁcmnn}ﬂhfbit(cihz miitosis. tih one erabodiment ofthe present )

e neo )
VLB e uc i PR bl BB Bimpli 1ol (ot 0

aduatisuffixiént @6 reghiate, modulate, bind or inhibit PLK.

The precise therapeutically effective amount of the compounds of formuta (1) wili
depend on a number of factors including, but not limited to, the age and weight of
the subject being treated, the precise disorder requiring treatment and its severity, the
nature of the formulation, and the route of administration, and will uitimately be at
the discretion of the attendant physcian or veternarian. Typically, the compound of
formula (1) will be given for treatment in the range of 0.1 to 200 mg/kg body weight
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anount of a conpound of fornmula (1) 1is an anount
sufficient to Inhibit cell mtosis. In one enbodi ment
of the present invention, :ﬁ’ut herapeutically effective
amount of a compound of fortula (1) Is an anount
sufficient to regul ate, rmdul at e, bind or Inhibit PLK

25 Th th t ffect f. th
Fensinbunt oo ecsianand morg s he asgn ot bip S0 ToliaBoy <
' &@qﬁtﬂ ?nﬁécéﬁ!aﬁlg dalﬁ%sa@%t mby vE fiedslabiont 0.1 heatwge2000d

bel ng treatf t he premse
mlwrwrpmferqblivlfﬂongabw@b{ tochoutdA0 MefdaY.severity, the
nature of the formul ati on, and the route of

adm ni stration, and w || uIt| matelg be at 30 thﬁ
Asiope aspeétcthe present inventios pmyides methedsios rroulating modulatings

thdlar & ihiivitihd PLCRFTR ARt offehdTtr nﬁg%e%wpube gi ven
'Regug:rung anoaataﬂumlb;ndm@r inh&mnsﬂl?“éefmé|t%m"'eﬁ'i'9- medy at

/ kg
h@%%‘?%ﬁ{]@ Hﬁ%l!nlltz? ds&:cf(lz gseregl.gtftﬁlﬁ rﬁ?duiaﬂggsblﬂéhsgr& g be
lﬂﬂ’lntimgamm:@sslbntotﬁ PHbG Guch @mdoonsngqltway‘ert%m ACOMaEME ab| y
ARy S e WS ooty st
mdubmu bglnap;hmpn#tmg:,llulatpmllftmﬂmrtl ng PLK for the
treatment of conditions nediated by PLK.  "Regul ati ng,

nodul ating, binding or inhibiting PLK' refers to
Th@ga&cat indgnhtionpebvides a rmgthod for treating acondition wediatedbyrfiK in.

t | |
 sganimsl ey €3 B 3@%@@%&w%wﬁmhﬁw
t6 Sedinimap B ?el:jdrfbéhﬁ@ﬂy @Mctted an;]dunbcpﬂ thes compbOnd ofifotnauds ()
cancers an ave en _.a
 uas v e mERaRa b Bl EWR i e s ARt Q%raﬂa
liffted td Medoplasiy drﬁl%ﬁdituﬁﬁ chaFitCeriaedBeindpptopriatetcelimer pr ovi des
a net hod for treating a condition nedi ated by PLK|n

pealifesatlotal such as a mammal (e.g., a human), which -
met hod conprises admi nistering 15 to the ani mal a

th tically effect t of th d_of
._,,.,m@:rgﬁglﬂé:;i%n déﬂgropegs{érx&mdcfﬁamy E;aéi?\gréa 2 mou oar e
.(&H&Wpr tuhd IR aaaﬁan@mcﬁmmm@ A which Wietid t 0

neopl asns ‘and condi ti ons aracterlze

comprisgs asirinisteding-tol the animal ahesapeitisally eifortive dmount of the
compound of formula (I). *Susceptible neaplasm"” as used herein refers to neoplasms

which are susceptible to treatment with a PLK inhibitor. Neoplasms which have been
associated with PLK and are therefor susceptible to treatment with a PLK Inhibitor are
.. known in the art, and include both primary and metastatic tumors and cancers. For
example, susceptible neoplasms within the scope of the present invention include but
are not limited to breast cancer, colon cancer, lung cancer [includlpg sm_all cell lung
_cancer and non-small cell lung cancer), prostate cancer, Iymphoma. leukemia,
endometrial cancer, melanoma, ovarian cancer, pancreatic cancer, squamous
carcinoma, carcinoma of the head and neck, and esophageal carcinoma. The
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20 The present Invention al so provides a ne8 Rebruazy 2007
treating a susceptible neoplasm . (cancer ortunor) in

an ani mal such as a manmmal (e.g., a human), which -
nmet hod conprises adm nistering to the animal a

t her apeut i caIIy effective afdunt of the conpound of
formula (I). 'Susceptible neoplasnf as used herein

refers to neogl asms  which are susceptible to

mmmmﬂmf fosmuta (8 cmc ysedhplpne ip the treatsprnd ehauchsHseaptibley o
?oratfiﬁ 9? h&kj %Mip afdrﬁ%e ﬁpﬂmﬁﬁﬁt'é SRR WAth certaln

tmen K i nhibitor are
Iexisﬂng chcmdﬂmamcst andémxdte usedlt@l rtetommctp@n%weﬁwa existing

nd cancers. For exanple,
é)%spﬁ%élkneo%ﬁa@rrs within the scope of the present
| nventl on include but are not limted to breast
ncer .. .col ancer.
qreﬁenﬂﬁwnﬁ%@aprgﬂc’fs a %tlﬁ J‘ﬁlnmio@ g%azée@éfized by
Mapsrbpiate mﬂuimqrrohfbaytlmh (Bya‘;nabmumdiulaaﬂ'oﬁn@b%ﬂ?r megnt

L 08

e proutRndl Mg S e ARHEE i RS, BRI R

wdtuﬁ@ﬁo\h agressive eell divisianyeeliulan proBifefation reauliin@ 00w call didigon
f f il Ny

S atacore fate, oA froblshatop FesEnd B 1B s i,

m@k &mxld?rpfbﬂfdiﬂio’ndﬁl ahnml ol mmm;ytagi/onnaigd‘teml'&:h\h th

cert Xj stin t her and/ o0

FOEHEIES uadereh (CORAIDOE CRrracte el P et Bf et Sl ion

&Bﬁa@smmmt Aimitedth ﬁe@ﬂbﬁﬁsl sldod vessdlipeoliferathellsoidensefibrotizn

al so provides a nethod f.or tre@}l&gﬁ Dndlt'B%odvessel

dispirlers mesanglatel] prolifeiatiys disprders pad mERql giseases.

g&)mcﬁtﬁé Aibdrdits inBllide riitiRiR B r'eﬁ&rﬁasnﬁ efibrotiedisorders include

L1 f t I t | ul I:f t
roli1feration" I's meant cellular pro %lsgrh%nmcype

@Bﬂe ]dﬁ&.ﬂ.*nh%ai fanth gih%clém&ﬁlﬁiﬁé'n“&oﬁ%idpadiwl si on,
r0| rati resul ti fromcell division 10
amdrameaomm ymplaut sejection @dmlqme&ﬁopaﬂm Mietablic gjsorders
P#’l{ #sgﬁﬂ f&l rheﬁfnh%ﬂ’anﬁﬁdtion Shd HéuYé&e enchitivé Of

r pro e | oNn | nor mal occurrlng at a
uhmaml Ostms;hntinndlothcs ostcm:laelmroliqutsonﬂmemen ,0f

R0 bl RO Db DR AR 6 i

- celiuipt preliferatitrl inothichetbe edllufar piolifeeation decursdn sarmabeclsat a

S Fibrot I sor igial cell proliferative
ey %C@tgﬁﬁ%%%‘g‘oq":a%?%ﬁi'seases. Bl ood vessel

The present invention also provides a method for inhibiting proliferation of a cell,
which method comprises contacting the cell with an amount of a compound of
formula (I) sufficient to inhibit proliferation of the cell. In one particular embodiment,

" the cell is a neoplastic cell. In one particular embodiment, the cell is an

inappropriately proliferative cell. The term “inappropriately proliferative cell® as used

- herein refers to cells that grow inappropriately (abnormally), cefls that divide
excessively or at an accelerated rate, cells that inappropriately {abnormally) survive
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15 proliferative disorders include arthritBFebidary 2007
restenosis. Fibrotic disorders include hepatic
cirrhosis and atherosclerosis. Mesangial cell:
proliferathre disorders include gloneruionephritis,

mal i gnant nephroscl erosts, 3#¢hronboti ¢ ni cr oangl opat hy
syndrones, organ transplant rejection and

gl oner ul opat hi es. Metabolic disorders include
apdfar noamalseliscthatqmiliferate ataindrmal ratedut fon whighpeoliferstion isd

o SEPRER h06 Gndspdt BFQF 6y AR aghrdiRdeey
pelifeestive bells ut @S notithe anly mappmpelx’alymrdkfermvccdhdl tions

characterized by inapproprate «cellularproliferation
In which the cellular proliferation occurs in nornal

PKelk k3erftial far cdllolanmitosisaing acdodinglysthe eumpduhéd afFermula (1) are

L35 b e P A R R

thiaa bﬁhie 6PINR lcklFGBle, Gtbiteg the gorniabprogriedsioniof thedh pleasooiithe of

~ uare@a%%m‘” o Seeinteld AP G A e

plﬁ?@@ﬂ'h@@él! IetThﬁs el douipﬁuriils BEMB pAsént mvertioh maly inhilite

ul th |
s Qyriehining the el encryingo fitork by IohBIsg the o SplpSRisch ©! ¥
g et v 5t e
inml\tlpﬂerwmgvptﬁ F "kblbitm% @Fﬁﬁgﬁwr‘é{ ‘Q\?"e‘“’"ﬂ’éﬁss
amlﬂgteiu@aﬁ&h@ n'aﬁfaﬁ.bunt(oahre&hmuwfoauﬁlyuys@fﬁﬂcﬁemumw

or normal cells that proliferate at

mitesisdn oncpagtioylat emmdlmmt-cthﬁ ‘Eﬂ'dﬂ q nfepla%ﬂcsﬂ' iy onwmfar ed.

'enhﬁﬁﬁlllei?: fceﬂ%dnsln:fgk ?hé’t@l‘v‘ﬂﬂﬂﬁc"f‘é’cﬁr@&lpa I's) are an

exanpl € ately proliferative cells but
are not the only inappropriately proliferative cells.”

-- Thg Fesdh .rﬁfe{m%[&h g%ﬂd@oaﬁg&‘élcﬁ@gmﬁd%ﬂ’oﬁﬁﬂ‘ﬁ) for the

cor
prejfafationiof e rrfedlwmﬂm fayithe meptmentof pondition mﬂgted bW gu?ﬁ'taas is"

s S 1% b, 3 s ol Fbie bt

usé bka Mnmmsﬁofﬁrr:mgaeﬂ] foethk gmpm’aﬂomufcaend’dlmha&tefolrﬂm been
{
g o6 SEfrwthE prontyTn an e o prEdht s g

pmﬁdts ﬂittuse BﬂséﬁmmﬁndWommm @ifor the pmparmunsaf Iaynddichmmtt ing.. .

for, tSF Fregtnl;pbg rg%{'t:]' nt'{%fﬁ%é% %i?%’gﬁ"’g% @"’r E'H'rgﬁluf)ﬁg

Thé Presen€ Invertion firthet pVIdES the Bsesof aAammd asfwnula ()} foethe

rtﬁ!ﬁ{%%gqu“g ameéentl o%r%h?%l des ’ﬁﬁ{gg‘l’b‘#ﬂ#@r | nh| b| ting

‘invention further provides the use of a compound of formula (1) for the preparation of

a medicament for inhibiting mitosis in a cell.

While it is possible that, for use In therapy, a therapeutically effective amount of a
“compound of formula () may be administered as the raw chemical, it is typically
‘presented as the active ingredient of a pharmaceutical compasition or formulation.
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adm nistering to the cell an anmount of a c@Ppebimre2007
formula (I) sufficient to inhibit mtosis. In one

particul ar enbodi nent, the cell is a neoplastic cell.
I'n one particular 15 enbodi nent, the cell is an
i nappropriately proliferatidfe cel|. The present

i nvention also provides the use of a conpound of
formula (1) for the preparation of a nmedi canent for
Acmrd inglgtherismentioh frthed provides arpbanmaceudica) wompasition camprising

BBl S o O AL prhdteficl Gl may MG 0 HAERE

dne pnmba p(lar)natcntlcallyem@peblamlcrardiluﬁnt%an%@ne@!@lﬂﬂ@ﬁ&- Ther

S BRI %42 o e

compqithllmdtbmefodwnﬂgsedpptsﬁ)bmctfﬁ'muhtielpam’a!qt deletsfioys to the

o BORER, tn REhG  BlDbegle of pi b b e natso.
pldvided epgngnfs f?rg::em’epamm unf h hhwrmpmtxcadiﬁmmuih&onjseluditggf aa
ﬁ’ﬂnrggnﬁeﬁ‘?“‘f'ﬁ'r°fﬁ$%ﬂf"{'4 Wdahb?”glof %gfeg{hl on ca#d cel | .
addeptable @sreiads, diluentemid/arexdipledtber provi des the use of a

conmpound of formula (1) for the preparation of a
medi canent for inhibiting mtosis in acell. Wile it

Phsrmaessicdd |f@'m|ijllwbnsf rﬁnﬁﬁ be peesenta ih At d?,e fomscgntalning 8

apeutll ca effecti /e anppunt, o - CO n
Pt BRI Spaing Ot ARSI Per At Sueh O EC BRI,
th&aﬁeﬁtléamffé&wdos@&ﬁmeedmua@oftf‘ammml ora flaotoresfaent  of

arnaceutlca osition or_ formulatio
tw\a Mdosewnﬁéeémf 5|uy'tdpﬁs¢}%%w?qh6ﬁ further
amﬁiaiéte%sat a P%ﬁbﬂﬁ&&ﬂéﬁu&@&e@@iﬁ@@ﬁieﬁp@muﬁ nmsc a
npound f or nul até he pharmaceuti c
P@fm;sé anig ﬂ@ﬁagwﬁymﬂ'amﬂs are @ﬁﬁ?‘?‘%‘@‘"g 8 'Vcﬂc"s‘?f?frs@b'dm' as
f Skl and/ or .
B SBPR hiited Br  aBfB RIS fhfebf ban devvd Migielien
Ftﬁﬂmrrmreﬁu(*sphannmumlfa may bmpfsn?éeds@mof)ﬂ'e bei ng

er ingredients of the
gﬁnghﬁénﬁ%}'{’ﬂﬁﬁ@eri ous to the recipient
thereof In accordance with anot her aspect of the

PR o ot e o Sep B SR Y&y cpBoplil®

roa‘ﬂnfa: example oot ocah (inohfdlugﬂmcdaborrsublmg('alb restal, nasah topise!
(Irﬁug;ng%la‘g%gaﬁtﬁ féhg@ i F rdnsd SGST il 6r FRdrtde (etulithy UeNt S
subcutaneous, intramuscular, intravenous or intradérmal) route. Such formuiations
may be prepared by any method known in the art of pharmacy, for example by

" bringlng into association the active ingredient with the carrier(s) or excipient(s).

Pharmaceutical formulations adapted for oral administration may be presented as
discrete units such as capsules or tablets; powders or granules; solutions or

suspensions in aqueous or non-aqueots liquids; edible foams or whips; or oil-in-water

: liquid emulsions or water-in-oil liguid emulsions.



_10 .

15

20

25

30

10 Pharnmaceutical fornul ati ons nmaybe preseBtEgbrufrgti2007
dose formcontaining a predeterm ned anount of active
i ngredi ent per unit dose. Such a unit may contain a
therapeutically effective dose of the conpound of
formula (O or a fraction of 363 t herapeutically

ef fective dose such that nultiple unit dosage forns

m ght be 15 adm nistered at a given tine to achieve

fioh ingtanee; foyf otahadmipeteation i thy fasmio atables og erpaule, the astivedrugy
Bnéii.mage Jg%m @ith a araﬁr.&-w j:guaﬁr%@&ﬁbﬂiy@&eﬁtagﬁ' ly

or su erel n recited or an
:anprpmmnsmrmsfeﬂamh givcemh watspand ﬂac liken Pawders\aee preppreddy ent

rﬂﬁﬂﬁ@%@ﬁﬁﬂﬁ)ﬂ&&ﬁ %ﬁl%&% s%@b rﬁ?(mgmgﬁﬁlapﬁy be

qohmimﬂetypmmatfﬁlkﬁimrrimwb 8§ anctditiocanhohydrate as. fargxample,

PTG, B R Bl IR b e

pesodti ngual ), rectal, nasal, topi cal (i ncl udi ng
buccal , sublingual or transdernal), vagi nal or
parenteral (including subcutaneous, intranuscular,

" Capduled wrenmade by preparingacewdern) ixtumas descudabivey andl filtngons

5 e pr b th kn art of
fé’ﬁ&?ﬂé@ﬁ" sﬁeﬁ'ga@%?é"@@\b/ﬂ%ﬁ ﬁ'&ﬂrﬁ cﬁ‘ﬂ‘%ﬁgi sﬂ@s‘h% "ati on
ntdgﬁesﬁmtl Studz?aﬂemrcﬁldi Revkate\bisolid mrewme glyéal )-.ardredadded to t?;c

ent [maceuti c atia a or
AT S A %%" gwdé%@ﬁq% tr SR R
skt ds SgrLEghr, aﬂciﬁrﬁ Eﬁrﬂbfﬁ& SHsodidty bﬁb&lat@@wﬁ% be added to
ul es; sol utions of n ns, |n aqueous or
"nwavrafaae&)gbﬂ'ﬁvaﬁﬂagnedmmt&%aﬁ@ or
oil-in-water |iquid enulsions or vvater |n 0|I liquid
emul sions. 8 February 2007 36, For  i.nstange, r oral

"Maweaven whendesisnd or negesraryeyitehichinders, iubrigantseg 'Et&!i!fé %, the

oGl 448 Xc?fgﬂﬂ%agﬁ:ﬂmﬁﬁ beSRcdridRatePHE the thistireNsatabRer al |

armaceutically ‘acceptable i nert carrier’

bisdon m&@d%m@h.cﬂelaﬂgnl nagsy éwqarsvsml'eas glueasera, betpilactose, 0B er s

SRRl S i LRIy e gt
carbommnthlvbdlqlma mnhctbﬂcnmolcm and the bke. &%brisnnté u% ine .

ﬂ%?%@gzrqéng, p?%@grs?/‘g (';EBJg g‘%‘r‘%ﬁgﬁg’! gﬁﬁ ngplagent
sadium bdnzoaté) sodium acetate, sodlum chloride and the like. Disintegrators

include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and
the like. Tablets are formulated, for example, by preparing a powder mixture,
granutating or slugging, adding a lubricant and disintegrant and pressing into tablets.

A powder mixture is prepared by mixing the compound, suitably comminuted, with a
diuent or base as described above, and optionally, with a binder such as

. carboxymethylcellulose, an aliginate, gelatin, or polyvinyl pyrrolidone, a solution

retardant such as paraffin, a resorption accelerator such as a quaternary sait andfor an
absorption agent such as bentonite, kaolin or dicalcium phosphate. The powder
mixture can be granulated by wetting with a binder such as syrup, starch paste, acadia
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present. Capsules are nmade by preparing a @¥ebfuary 2007
m xture as descri bed above, and filling 10 forned

gel atin sheaths. Ol 1dants and | ubricants such as
colloidal silica, talc, nmagpesiumstearate, cal cium
stearate or solid polyethyl fe gl ycol can be added to
the powder m xture before the filling operation. A

- disintegrating or solubilizing agent uch
alﬂ%'fgé'acan

myailagg gnsolutions oficaliulesicras Gakmericinateriylsand fargipg,
@l’:r@é?l bs aﬁ‘gﬁjé?l‘fjatl'i/é’to §r5mﬂaq}ﬁ§ th® FowrléPinlx@lre Edntﬁé (A tﬁr&%h the

di canent apsul e Is |ngested

bt mskine emi the remit:ie m@ctwsfgrmd sltigs bsplen énte gmﬂ"'cs - the
g%[.fefé’arﬂtb% ’lubﬂbﬁéffojﬂé\@ﬁf dﬁﬂmn@mﬁ@e RLROBrAAG afcs G;Gm@éi@ Bf S

ncor ate m xture. Suitable
chnrd!ditbn ofistéarid ecimastqaratc st talcion mineead il oihe dybgjssted @l}

é}':ﬁr&a%?eg fntl Bl %ﬁ%&ﬁ@onﬁ@ro? the%\‘ﬁ@ﬂtmﬁﬁon Qi hlss 64

guns suc acacl t ragacant or
smﬂbmﬂd wittoa fieet fmwnmnuamdwnémwr@ewl imtodgiécts directly

bt v 5 K Bl NEHED: o8B0 o, WER crtpinT

pratictive mhﬁwaﬂmﬁngm@m milngmat efshellag a cogﬁnm af syaaeAz oat e,

BPUHABETIE = RilE) S0 b3facSn Bol®, Dyeutsan

aidet yo thest dostings ¢ distinguish diffietentinitalosagasat han gum and
the like. Tablets are formul ated, for exanple, by
preparing a powder m xture, 25 granulating or

et fgids@ich adiution, syrlipsaind @ldis carisk miepmredtiedosage uritfdrm so

B R T aanie bAREh pirde o BLGE G e G

&linl tegirépared b aERIVIHY tﬁ@@@ﬁpdaﬁdimatsomy flavored pueonsdolugion,

Wi e Prpuoh e 903 - elepmaTatade "

SuRbaHsioRd can lb@?&ﬁadﬁ&fd by\desBersig e oamhpdunid irfa A&s fxieivelide.
accel erator such as a &gat ernary salaicggnld/ 0 n 30
&&Mrlpﬁﬁ%t‘-'&'d@ﬁ?fs sigh As ethopylated dsosteryl PFﬁ"

rdiva B¢/ efaimt*bﬂ
R et A G e ok s hpn ey
mtu'iatﬂwepiaw%or saesharinorgtivs rtifigal sweefgners, ands ﬁﬂé&'fe be
?%Q kytions of cellulosic or polyneric rmterlals and
orc

ing through a screen. As an alternative to
granul ati ng, the powder m xture can be run through the

Where appropriate, dosage unit formulations for oral administration can be

" microencapsulated. The formulation can also be prepared to prolong or sustain the

release as for example by coating or embedding particulate material in.polymers, wax

or the like,

 The compounds of formula {1} can also be administered In the form of liposome

30

. delivery systems, such as small unilamellar vesicles, large unilamellar vesicles and
“muktilamellar vesicles. Liposomes can be formed from a variety of phasphollpids, such

as cholesterol, stearylamine or phosphatidylcholines.

e
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tabl et machine and the result Is inperfect |8Féommeyl 2007
sl ugs broken into granules. The granules can be

| ubricated to prevent sticking to the tablet forning

di es by neans of 5 the addifjon of stearic acid, a
Stearate salt, tale or mn & oil. The Iubricated

m xture is then conpressed into tablets. The

conmpounds of the present Invention ca so_he
Theebinpeundspf farmauls E)é@wlsem %W'Ffﬁ%w the af%‘?af g}oﬂaﬁ%r'a'

4nthiB .é‘iét iJiJUaPcahFE'tst«ﬁicﬁltﬁ&%mpuundvmlawt amomed rhc

rou egranualn OrSUglngS E el
coprpaus s b¢ Fsled L SUbIE BAIGTER 13050 LG RTRG

e o S e Pﬁﬂﬁf‘i’@“"‘”ﬁ“ﬁ“aﬁ‘éﬁ%‘#@%ﬁ o Tn, dod.

mgdmk\fpmpwmﬂlmwlaau@equgl pﬁﬁy@r&mﬁi phenol, or
dl Sbyféﬂf?xzeﬁpagl ffe'sidhin e+ tmmmi@éj Furlhéintlie, Shech

rusan

X1 rs can be ared . |
uﬂ:afpagedsmmvﬁ:cfcmplndstma cladsaf blodegradable golymers PSFP% Y a

B 52 §V0 5 FolsEod R, Gl BAtn Shtolueine, 15

mwhwbmwmuqmyaqhmms. mtammmolyd YFORYERNS| | i r s

FPRYARRGE e Rk B arieflc B RpotrsotiyaRg, ©

the- corrpound in a non-toxic vehicle. Solubilizers and

el Gty sineied el RATREaAR R\ 0

présivied agdistirdte yatclres intended toarpipaln iri lnﬂmatelcomctz'dthrthc ur al

sweet eners or .saccharin o e art [

epidearviz Akthe recipicyt jora Bl erflod BE b For bfrBle. thsactve
IRREJIOR AR, adeﬂléﬁ:a%mttﬁd: patémmmhmphm 4% genenallptescribed in
adm ni stration ca m croencapsul ated. The
RharmareuticabReseqreh. ﬁ{]ﬁiéwo‘é ﬁéepared to prolong or sustain
the 25 release as for exanple by coating or enbeddi ng

. particulate material in.polyners, &ﬁfll{;@
Phbrmnaseutisal fatmulations adapted aormica&miam'%@aé{ HMEAEr 35

du&m}zﬁéué‘rn&ﬁrl%sg}qekﬁ&e%&im Gﬁké&{ sdlutuoﬁxw?elﬁmas

ar veS|c 'arge unil anel | ar vesicl es
aarosolgar oils.uni | anel | ar vesi cI es. Uposones can be forned
froma variety of -phosphol | pids, such as cholesterol,
stearyl am ne or phosphatidyi cholines. 8 February 2007

FBtrEtments opthe eysorothef orternaldiswues, foreyaraple mowt and skin, giee -

b%uﬁa%ng re pl(')t:ffergtﬂym gp%h%la topical ointment or cream. When formulated

in an ointment, the active ingredient may be employed with ejther a paraffinic or a
* water-miscible ointment base. Alternatively, the active ingredient may be formulated .

in a cream with an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical administrations to the eye include
eye drops wherein the active Ingredient is dissolved or suspendcd in a sultable carrier,

especially an aqueous solvent.
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anti bodi es as individual carriers to which 8 Rebruary 2007

conpound nol ecul es are coupl ed. The conpounds may

al so be coupled with soluble polynmers as targetable
drug carriers. Such polymggs can include peptides,
pol yvi nyl pyrrolidone, pyran copolyner, 5

pol yhydr oxypr opyl nmet hacryl am de - phenol ,

ol yhydr et h

Bpev SR A aBE eoied B el ysiian mhe ot neiyds,
lﬁz@ﬁdcd,LpﬁﬁtilleEaﬂdrh@Itﬁrmﬁgs.the conpounds nmay be coupl ed
to a class of biodegradabl e polyners useful in
achieving controlled release of a drug, for exanple,
PR&Mm4caRichIFomfilddionPalapied for eitat adminishationmeay be presenieddisoxy
butyric acid, polyorthoesters, polyacetals,

éﬂ?rﬁﬁlﬁr%ﬁy?% 10 pol ycyanoacryl ates and

cross-1linked or anphipathic bl ock copol yners of

A dab e o e AL
sSdIRdIFde d%ﬁ:tse e\' Hivﬁ'g(i%rtfclé s[z@ FtieRarhile inlthé ARGEE20 to 500
contact wth erms of the reci ? or,a

nmigrensoviehs a@wn@’arqdfin themannerdn which sauftis tﬂ?‘?ﬂe ebyrapd 15
lﬂhﬁﬂﬁ@ﬁ'ﬂ%ﬂgh"fﬁynﬂﬁ p‘ﬁ%ﬁdc‘fﬁﬁ?zﬂc&n‘ﬁ?ﬁ@rhﬁﬂuc%ﬁ&& hetd close up to

ontophore3|s as gener al % describ i

themes eaitable iqmula@g@'gfr@mn eArrierisa ngy administration as a
ng)sglasrp%%? ud hdsldrd yﬁ%ued@%gr &Qﬂ RbiGorls f tHeQPfive Mgredient.

mni'stration ated as ointnents,
Creans, suspen3|ons | oti ons, powders, solutlons

PREREES el forwlaBl et Atk ifhlafion fiide ine
particledusts orouists, vehich mdyibe genemted yomeans of vasines types of metered,

o SRR he BB e F RRER. ° ot Ve | ngrdi ent

may be enpl oyed with either a paraffinic or a 25

Pl et Sl o R A GRARR Y et

pessaries, kankpons)@iedins, Qels, pastisofoemeor spraydsrmulationsoi | base.
Phar maceuti cal fornul ati ons adapted for topical

adm nistrations to the eye include eye drops wherein

H{ahﬂa@ﬁﬂéavﬂarhﬁlﬂﬁﬁlaﬂgmedl for pﬂr@ﬁ@hmd:immsusmemmum
suitable carrjer cbﬁbm\fa&an aﬁueous %ﬁ%geﬁ
ar#éwnmt@miwe@@nm& a5 ¥ XY u
bai’t\&ﬁlﬁﬂgﬁ ah®SoldtePWisien reAdttidl foiniudétion sotdhic With the bilobd of the
integgcduregipient; and aqueous and non-aqueous sterile suspensions which may
include suspending agents and thickening agents. The formulations may be presented
in unit-dose or multi-dose containers, for example sealed ampoules and vials, and may
be stored in a freeze~dried (lyophilized) condition requiring only the addition of the

sterile liquid carrier, for example water for injections, immediately prior to use.

Extemporaneous injection solutions and suspensions may be prepared from sterile
powders, granules and tablets.

+-
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| ozenges, pastilles and nouth washes. Phar geebuhane2007
formul ati ons adapted for rectal adm nistration nay be
presented as 5 suppositories or as enenms o
Pharmaceuti cal fornul ati onsygdapted for nasa

adm ni stration wherein the carrier Is a solid include
a coarse powder having a particle size for exanple In

AR @REG0Rico8 1RO oo 0 Be JRfeRlinds A Bltgheh | "

manner
almve.l tbe foonulbtiione mgin im:lude nihsaigerﬁaagﬂioﬁal amlha attdm!ag ner

Rlgarals RS it Eufachn Priettp. i spdiie BRSCsysable FfF g

aﬂninnﬂraﬁtunaiaymlmﬂavouﬂagsayemspray or as nasal drops
i ncl ude aqueous or oil solutions of the active

i ngredi ent Pharmaceutical fornul ations adapted for
Incthe stiosé-tescised niethdds BEfréitrnen? akd ks, d @orhpovad aﬁfomlli il e

dust t t b f
G bl B, i i et widy " op it Smoudds oo .
foahulh (nzarﬁscdhﬁbmmmmm thRF therapiAic ayawtm ﬁzﬂ'hcular in methods

for atl gﬂsﬁfﬁi”gqﬂrvé’ik%@ﬂﬁgﬁ%ﬁ |strat1En may be

r&aﬁrhm cofrmmiaomts BitRY cHeMbiNeapdutioMermal ﬁmwramw ical |

formul ati ons adapted for parenteral adm nistration

30RRe (3 avisgerkesiyeelt ag remilention with sirgical tharanyand Fdiatherapy.

' THE ket @R motiekdpbuti® s asemhae.n refH o a‘h?é'cﬁ’e?aﬂé-.ﬁ agdn¥ hiviigS:

bacteri ostats and sol utes which render e fornmul ati on

therapeytic effect om theisubjegt s whigh it fsadministered dShpm@mr?ﬂeem
h

B0 BRURBIR <R ot AR QAR ROBARE b Rt AABRRHE oD Bneh! ©
caghvn 4s e Serios TenepBAE peRyEDinciuMEIngh exesatioand

| ed
ﬁ%ﬁ%@s aggmg}{g dn,tﬂ&ﬁ@ ﬁdgﬁ)rtﬁc Pk%ht mhmea ed
comprise Ehechdmindstyation pﬁatllq:azm)e cmpmlnd pbfermus, (l) andrtge wnlofat
Ié&%n@ﬂﬁf& Jzt%eﬁ{esfnﬂﬂt m&h%fi' Iln%nJ: Erﬁﬁﬂdﬁn cfﬁnﬁﬁlatlén% rapies
exanpl e wat er i njectrons y prior v

acronding Eﬂh@mnﬂnmﬂsn compris¢ the ndmhistmitmruf atilesst one .
r ile 30, ppwlers,

par f p

G 3t Rl oG ol OBE By MBS E g DR e

pamdﬂar&mmmtmmelpresaddm&nm cbmpﬁdaethe radmn inistratidroof at least
art|cul rl i_one bove ormul ations

o R AP S Bher e Rt o R
aspect, the present invention provides the methods of treatment and uses as described
above, which comprise administering a compound of formula (f) together with at least
one chemotherapeutic agent. In one particular embodiment; the chemotherapeutic
agent is an anti-neoplastic agent. In another embodiment, thg present invention -
provides a pharmaceutical composition as described above further comprising at least
one other chemotherapeutic agent, more particularly, the chemotherapeutic agent Is

an anti-neoplastic agent.



10

15

20

30

regard to the type of fornmulation in questi®Febhwiry 2007
exanpl e those suitable for oral admnistration may

i nclude flavouring agents. 5 In the above-descri bed

nmet hods of treatnent and us § a conmpound of formula

(1) may be enpl oyed alone, in conbination with one or
nore ot her conpounds of fornmula (1) or in conbination

Ratat.any S april g A sty RatHgh)d froptaan

aaﬁg&elﬁemﬁmi BeaitilizedOn cornlsigRion With tﬂ@cmmomdasﬁm;muaa ),

e thah e wla age s TREAb poeaa 4L siapy Sy s

E&ﬁimuﬂabf formina () Twwa:&aheobhmceagymustfm irctihe plesandipy .
The term "chenot hera

o s g o Rt S e B B isfﬁfei%ﬁq“ﬁs »-

Wiﬁ&talléﬁidﬁtﬂlﬁfﬁuintcoblﬂinaﬁﬁﬂ @hﬁte%sﬁﬂkyiating agents such as

Chenot herapeuti c” agents |n @Et aenq[ iI
pigrogen m%pwnhespa@ém%a'kﬂw 0SQHFFas, ) t’i‘.‘f““
ﬁﬂﬁ)ﬁdtﬁ% erﬁ?su\!ﬁ?ﬁnﬂ%&bmﬁ acﬁriHniyclﬁ?W lﬂ&iﬂvﬁinﬁmsﬁmerase Il

i ncl both cytostatic and t ot ox
it s cpoBi Bk as GONTARDIES Stdhas B pyimidine

? @UE 44 ahti W&ate%eﬁgtgdnaﬁ tbﬁtﬂsoﬁ{éfﬂsﬂ |ﬁﬁiﬁi€6r$ ﬁﬁh 63‘ at

t one conpound formula (1) and t @l
tamptothecias; bormenes andh bermona! apaloguss: sigaal Kiaes ¢tion g Wy

fHBRGS FRLre W@ﬂe’ Kitlasd dhg oﬁ&l&%mhﬁﬁ@r@ﬂﬂhﬂﬁo&@m?ﬁ

present e conprise-the admniistration o
ageaist proapopRtic agantso andticell ydesiggling inhibitefhd at | east one

.other chenot herapeutic agent In one particular

enbodi ment, the present invention conprises the
ArctiFmidretubale boamtiehitatic dgeats are pbase spasific @gends asfive againsh the

] |
bl i s 0 RSB o e S Brmats
dfeintianieroibuler ageitsinolude bt ars net Erited és; alifetpenpidsend vinca

ok, Rt Bl Sl G huCoR RIS 18 penirdling 16!

- drfdlog doctaNel. Baiiphs ofvibadikaioits include, baharmootimiteddat i ¢

nt Is an anti astic agent In another
@ﬁﬁ%nwsﬂnﬁ@%we&fg’h% nvention provides a
phar maceuti cal conposition as descri bed above, further
conprising at |east one other chenotherapeutic
Rasinumeaordination, pqrplexes are eﬂ%ﬂgﬁ%é&%‘g‘e‘aﬁ'& ‘E“ﬂ‘gg%ﬁé"
A interDQRE With DNA. FREHIAtinGth BmipRRéslentey tuthild éells, undergo,
agquation and form intra- and Interstrand crosslinks with DNA causing adverse.
biological effects to the tumor. Examples of platinum coordination complexes

include, but are not limited to, cisplatin and carboplatin.

~ Alkylating agents are non-phase anti-neoplastic specific agents and strong

electrophiles.. Typically, alkylating agents form covalent linkages, by alkylation, to
DNA through nucleophilic moieties of the DNA molecule such as phosphate, amino,
and hydroxyl groups. Such alkylation disrupts nucleic acld function leading to cell -

-,
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r 41 Typically, any chenot herapeutic ageng FebfiaryeZ007
activity versus a susceptible neoplasm being treated
may be utilized in conbination with the conpounds of
formula (1), ,provided thajthe particular agent is
clinically conpatible with therapy enploying a
conpound of formula (I). Typical anti-neoplastic

G AR A Ry M FRAE b DR 1, YA, Ot

rduﬂt-&rdmnbhmclomsbhumMeandenmndshlomrrdwclh abeyt sulfonatcs
sﬁ?ﬁﬁﬂ’éﬂ §Lses)é aI k%ﬁ ?ﬂlftﬁig%ﬁ&tsﬁcﬁéﬁ‘ﬁgca%zine.

alkylsulfonates nltrosoureas and triazenes;

b h h
Ao Sherpeeigeidomard afthole e s, B BREPL 7S
iRRIdARTORIHY DNAL I')}ilbaﬂh?, suetnadtion resilslin stetsle HNA honslexesior strend

MGG A TR R TR

@k ﬁ%nﬁmdumrmaﬁlhstmgémgmaede, sutgmiothmtmswuct i on

pat i nhibitors;, non-rec 0 0Si
aahg%\@gﬁ&%s AacHnomycish gnthwmﬁﬁw éi'r Wgryblein %’ﬁ’gnt s;
dokSabeR! siditleopg@mt S; and cel | cycle signaling

inhibitors. 15 Anti-microtubule or anti-mitotic agent s
are phase specific agents active against the .

mh&o?ﬁekﬁwh i‘rﬁm%rsfime. ot §redl’éf mﬁ&dNﬁb Qi?lpbﬂ@hﬂlottﬁdiis.s
ase o e cell cycle

. tubul
Egmwvﬂqt@nmg hES PR 0GP A AR A e | e

R R, Eo palcpi oS SR aAar e t“‘s"’;%é";f?“de

thioedlltcysie by formiagp kesaary complexcuithuiopelsamessse || aed 5‘89
DRACSHARN hiehi! Tlirhifh bredks HbcRlaR!dn Sell deathFollovls! BlampRed 6f

VI nore I ne I num coordi nati on COI’Tp exes are
epmndqﬂhalwmpam:ltﬁc.<b0hmmmbwp‘ldatgatqtflpﬂﬂ@‘teﬂﬂée"mﬁlde-h are

A6 Vg W BB oSt

Si phhar[BNA synthesis)ad thei calk sycld biyinHibgnCRNA synthesisiardy dehibiting

bi.ol o f.f f '
PRUS STAYEPIR b atassB ahd ekt Rl ARt CPHs&heRty
St;maseaioanicmwmmd calirdeathl fallows. Bxaniples af antimetabolite snthr e L

okl o B T S

—cﬁﬁhﬁ&in@.ﬂﬁechptﬁhﬁﬁ@ﬁnd thiogabMyd. at i on, to 30 DNA t hrough

nucl eophilic noieties of the DNA nol ecul e such as
phosphat e, am no,

Camptothecins, including, camptothecin and camptothecin derivatives are available or .. .

under development as Topolsomerase | inhibitors. Camptothecins cytotoxic actlvlty Is

“ believed to be related to its Topoisomerase | inhibitory activity. Examples of

camptothecins include, but are not limited to irinotecan, topotecan, and the various

. optical forms of 7-(4-methylpiperazino-methylene)-10,1 1-ethylenedioxy—2§-d

camptothecin.
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and hydroxyl groups. Such al kyl ati on di sr ugtEebtuahe2007

acid function leading to cell 8 February 2007 42

deat h. Exanpl es of al kyl ating agents |nclude, but are

not limted to, nitrogen mﬁtards such as

cycl ophospham de, nei phal an,”and chl oranbucil; al kyl

sul fonates such as busulfan ni trosour eas such as

carnustine; and triazenes such as dacarbazi ne.
ul ghanppunds Fer s

Harmases,andioxmengh analagyesars Y o 3 “gp‘f?a‘éeés n
?wm&ﬁ ithdr€ isagaatighishipBewerhe ﬁorﬁfone(s)rahegmltramlomach oDNA.

ypically, such action results.in st DNAbq
am@h pEiihg canset Axarpples afhprmones;and ba'i'@"e raaP‘ﬂ%H ¢ @%ﬁ?ﬁ
Qderil P the Wiehfivent apﬁeéﬁlainﬁ.mlme buPare qlbt lirlieitth, adrelacortp! es

of antibiotic anti-neoplastic a ent s |§gl uﬂ but arfe
Resteroids sugloes rrednisgpe andgiRpnisplanes wiieh e vee 1 8 Mgatmgot o

&Jhﬁﬁﬁwﬁm&ﬁa efhg%ti?ﬁfl"euﬁéﬂi‘ﬁrdlmréﬁ Rmfidglutetmide and other

cins Top0| sonmerase |i

' prematase ippibitors sudhgs anagmzob;letrﬁglp. vorazpleayd cypmestane useful in

Rl RO Bt élﬁé%lﬁ ] mrﬁﬁdn@ﬁﬂ%ﬁ&rﬂ%@ﬁénﬂ&t%@nmema

specific antl - neop astic agents derived fromthe

erutaining estiopemteceptorspmeptignsisuthasimegestiphacetata ysefik in dhe
?@Mﬂ&f dt hB{i-ﬁon% d@é@idgﬁ bfégﬁmeﬁéndjcﬁdtflﬁ&ﬂﬂ %Hcm&ﬁi&' e by
ernary conplex wt and

ormng a SOner ase

Mmlwdﬂdwgens?nd astifmdmtﬁls ];ela:hgs ﬂcm@idgt nibytamids bigq{ugtamlde,
SRR R oo o R P iRerde SR W Btefls, el i
e m@mﬁeomgsummnﬁ and beﬁiym pnmﬂhmmt)c:rtgommtias: 1h g t
G558 sith 2 R FpmeRarE ORI © GrOpRERS dhe e 0
useful B %1& freathlvat mhh@ﬁldwderh]nreaﬁhmblnbmagna Qomadofrepin-or
Rbtanagraone OB, ek areipoves Sefaol whleh SmuplSthe Pt dh) g

ieftinlizistPRdriohOfLHPMa or Fammheﬁlaaﬁg RétinoRe(FeicbI the treatmlent

neopl astic agents I nclude, hut are not |imted
Rrrostaflcrarcinoma, forinstapee agomsts %gq{@s ts such as gosei'elm

JBGaRRindMprbie. and thi oguani ne. 25 Canpt ot heci ns,
i ncluding, canptothecin and canptothecin derivatives
are avail abl e or -under devel opnment as Topol sonerase |

SLJ}FI Pids@iction Eﬁ%ffnhﬁgb@ %Qﬂ&eirﬂwlﬁﬁmﬁﬂﬁéh\ﬁﬁd o Mhibit a

leved to ated to its SOIner ase

chemicalipreness whith evokes an Mgpyulggcr@nge. (fgﬁlmddpngbmhghange is
cu?g.'oyf}gauon gt dﬁfe?enﬂ%onl sphp %n&lﬂ:ﬂ?ﬁ inhiteR AefuliP AR RES.

varil ous
imentiomintihgd qnh\bumapf mmmgsnnimwmommnnﬁqﬂwm. OXy- 2

kﬂmses, SH2/SH3 domain blockers, serinefthreonine kinases, phosphotidyl inositol-3
kinases, myo~-inositol signafing, and Ras oncogenes.

Several protein tyrosine kinases catalyse the phosphorylation of specific tyrosyl

| residues in various proteins involved in the regulation of celi growth. Such protein

tyrosine kinases can be broadly classified as receptor or non-réceptor kinases.
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hor nonal anal ogues are useful conpounds for treating
cancers in which there is a relationship between the
hor mone(s) and growth and/ or44 ack of growth of the
cancer. Exanples of hornones and hornonal anal ogues
believed to be wuseful in the treatnent of neopl asns

| RéceptaeLyrosing klﬂ£s€s ﬂ@hahsmzmb&ﬂe br@teirﬂ%ﬁ xtraceflular Iiga?]d

costeroi ds such as predni sone and predni soi one whic
apiadipg dangain, Pr#raﬂwntmtdﬁ@wﬂ- agdl a tyrasinedingsh dompinp eseRtos N
a@wsﬁe kinsskesrt ﬁwbIUc(ﬁE Itﬂle%&natwﬁm GrothtR i 5&3&1‘&%

ot her aronmat ase 1 nhibitors SUC as anastro

- | termedasewth-facheryecspiars. inspprepiiateeriunpentipled astivatian of many of
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tt‘h@@kﬁﬁ%&&. | @fabé’r?d’ e RAERIghdwii Factod F&&&Qf‘ﬁhﬂgﬁgfoﬁﬁ %gﬂﬁ%y over-

depen ent breast carC|nona cont al ni ng

rexpEpion 08 mupationdws bacn shayucte result img@mtrqﬂtda@aﬂww usef ul
'IU: rhﬁglgoché Eﬂaeﬁflﬂﬁﬂiviﬂ; of Atk kA& ﬁfsﬁﬁ@lgﬁrﬁ&d gir ﬁan‘f "ﬁ%ﬁ@ r

car cl nonsm, rogens
aﬁwthaﬁensqgcn%v. inbibitorsof such wmwulwrowdm@etrcatment

R S ol KREAE R, 6 B, Sl o iace

recepton{EGFr, ErbBparsiiirbR4,)cplateletderivaderawtl fintori reneptor POBEH, |

%Jr%glrgﬁt e§€'¥“a] g'%om EOF 9&%{{% W’eﬁ’i@ﬁgﬁ%ﬁ%f ene 15

irsmfindgldbnlirt-fike and epiﬂcrmat groﬁthrfmmo(tgp dordaim (TIB+2}; rstlin

G R P OBt H o AR MR RGP,

Kt e, Abrotat graman acte BGreckpors, Trkirdsptods ir, Tk aaa i hg

PAEH R S5mbL Fecontien, an i RET robptcoaRies SEfscn bfbaiog gb rovth

- (HREP Fedkptors arQfidad dev@bsimdnt fiddheigtR. ligahll antiganiats, antibodies,

rapsducti,on pathway inhibitors, are those i ors
%W ?‘B‘P%dRh'B‘F‘"% AR Senee gligo degend Rfaraes: @mw&ﬁm
Q\téﬁt%amgeﬁtswﬂﬂxﬂit?bratl A6ie rﬂﬁ@doméeés&uuealfsr

change is cell ol i

lartghes: inKathninhn C: 510 Drin; thee Brtents 20l 106 L%ﬁ@%%@w&t i

nmwmnhlmzlmﬁhwﬁesgvnmmr@'FSJ &fal, "6fofit Rictor KeR E%s
|nases non-recep tor tyrosi ne 25 |nases SH2/ S

Taeasta".New Melgauas Ta fs’étF fas Eancer Chemotherapy.kdsWarkman, Paul and
IRROBINID CRE Plesd 1998 LbAdoNS

Tyrosine kinases, which are not growth factor receptor Kinases are termed non-

_ receptor tyrosine kinases. Non-receptor tyrosine kinases useful in the prééént

invenﬂon. which are targets or potential targets of anti-neoplastic drugs, include cSre,

Lek, Fyn, Yes, Jak, cAbl, FAK (Focal adheslon kinase), Brutons tyrosine kinase, and Ber-
. Abl. Such non-receptor kinases and agents which inhibit non-receptor tyrosine kinase

function are described in Sinh, S. and Corey, SJ., (1999) Journal of Hematotherapy and

- Stem Cell Research 8 (5): 465 — 80; and Bolen, J.B.,, Brugge, J.S., (1997) Annual Review

of Immunology. 15: 371-404,




ki nases, nyo-inositol signaling, and Ras ong#gbaaay 2007
Several protein tyrosine kinases catal yse the

phosphoryl ation of specific tyrosyl residues in

various proteins invol ved |q t he regul ati on of cel
growm h. Such protein 30 tyrgslne ki nases can be
broadly classified as receptor or non-receptor

SHARAF dorushe Hioriam e asarts Ares iyt ST o S d9mal g s >
ww@renw@bma%m&unsmw ?smm!ssmmrm famitand a

yrosine kinase domain. Rec

M%F pdaptermolesules She, Cek NekaG ad@lﬂﬂs-éﬁ% V\#WM ases are

-&9 foFEﬁt;-an‘éér'H?ﬁbsQFé%Mcﬂss&ﬁﬁ‘smth MCED[1965); .Iournal of

ppropriate_or "uncontrolled Ivation of many of 5
Phawecqlqgﬂab?@d TOJFICO@Q'@H\!F¢Q¢${34@ ﬂ&%‘@z -growt h fact or
receptor activity, for exanple by over- expression or
mut ati on, has been shown to result in uncontrolled

!r@iultogroéwlmeﬁ hreenieg Kinases including-MAR kingsg sascagieiblagkerg whjeh

ﬁlﬁﬁv& ﬁw%%(r(:’g g{ﬁg‘ﬁ%ﬁ ﬂP n'ﬂ#@qrt' gwlggﬁﬁg?ﬁgs es coul d
E¥s), am! Exm&ulaltﬂegulatcﬂ Kinases fERKs)oand Pateinkinase £famiy

ERGE St fer AL bior PRI PREL B Rttu et osfon

niurlamlnﬂa Qtapmty), IkBikinase fanaitydika IKKOREKI-family klnmlﬁkgkmasc

%nﬂg%ngﬁlhergﬁngf%%&?%g&{mnﬁﬁgeﬁfcﬂ gerg\\éﬁﬁ: ?éinc El?ﬁsgsc'én'ﬂe

~ -hhmttm; Aresswbhre gyscdumn Namgriiote, T2 Iava.lsnxaibuc:hl. Ky (tsae)nloumal

15

otiaermerh 26 B Pl b Bipe 7. SRR KR Rabt, R oo

B:b@feﬁﬁdaBﬁﬁnﬂfcﬁM@ﬁ 60.20 011 147 Magsague e mdsr.aarcié"rFkugss]

T

ndaéur@i mrzssz?ptaewypmehas Hicteganic ahe MegitinalChemistry betters, (10),
devel opment

000 278 A cind MR 8685k S AT 0RO B st

ol i gonucl eoti des and aptaners. Growth factor

RGBT e S5l

Petkdnase.) M) DRA-PKEXNRS Ktk Blso Jslaﬁﬂ in éaa.bﬁuaﬁ& &m&@)present
10(6) : 803-'818; Shawer et a

|
- ipventiom Sychkinases agndiscussed in Abraham, ng{wgq\sf C"rtsnwf'ﬂ‘t'ﬂabt or
!Bﬁﬁ.ﬁab Oq(af}in Eaéaﬁ{aﬁ cahﬁwd@mwlm{eoa@egﬂgmm-

ncer ermt era

| aaawulenbw 1997} lrmgyahombhmﬁ ofﬂipﬂhﬁnfﬁg q@# ﬁa& B@'O%HP ch

(A58 bnd oW, 1. S Qhedr ReE PoB0) eble) 3595 1595¢ L er med non-

- Also useful in combination with the present invention are Myo-inositol signaling

inhibitors such as phospholipase C blockers and Myoinositol anafogues. Such signal

~ inhibitors are described in Powis, G., and Kozikowski A, (1994) New Molecular Targets

for Cancer Chemotherapy ed., Paul Workman and David Kerr, CRC Press 1994, London:
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25 receptor tyrosine kinases. Non-recept or 8tRebosarye2007
ki nases useful in the present invention, which are
targets or potential targets of anti-neoplastic drugs,
i nclude eSre, Lek, Fyn, Ye Jak, cAbl, FAK (Focal
adhesi on ki nase), Brutons tyrosine kinase, and Bcr-
Abl . Such non receptor ki nases and agents whi ch

it ok o Ho%) Fpnsastion e oGS Gsefol BOSbRRHT ieh o

tﬂerlswsa{thwem @@iﬁhlsﬁor&mﬁﬁé eﬁeseanambz&rﬁ irluded 65 -
and Bol en ) I%g_ §fé Revi ew

lghlb|t9pﬁﬂﬁ@rr5§6}tranif5rase39e_[a gera HEansTerasey @w\pm es as

Wi ak SHE-seREBligbnlMIOBlAT .%oafr@esaa@mrﬁurtowapw Suich Mibﬁﬁ% or
SH3 domain binding in a varjety of enfd;éyrres or aptor

hiave besnshowmtg h!@ﬁ(ﬁ@s activetiopcinfghis @uwﬂn& wilddype mutant

| ﬂggﬁ&éf&it)mg ?H%Rﬂlfemioﬁ GYEnBS RdsBogend ||ﬁhibm§||f is d&lﬁ?@h pnd

S- . donmai hs as tar%e(% or anti- B‘$

Shargwske 0. Rozades Y84 Gervasoph $1nMatar. P. (20g0),Jaurgal pf B'S'B' L
?fiHg9-- 3)

Hlpte, JOFAT6 G, AN, 1905, QRXICHIAN fillpidgh Ooe-¥dt
aNchiQ%im@lqmm&@@)déQ%{&h‘@-m ockers which include
bl ockers of Raf kinases (Rafk), Mtogen or
Extracel | ul ar Regul ated Kinase (MEKs), and-
Asmengioadd abbye; artibodiesto geceton kinase ligardibinding way alsp senes 35

siihaiedacha i HRIPSR LAl Baialdtoh etindy ihBRbe” o

. ihcludesi the usobﬁi;umeim) antibodiesito nmtrmuuwaggnmmg daagjn

of EensBf yrofog AREE For b W 208 B pdTE oy 8
GttdnaMe(S etoah,dMorioclbgb Antitrosly ﬂheape édr Saﬁrlentmﬁari&erd' rgah Rev.,

(HROE Bl 26820005 eh ety EsoSZ uitis tsod ringie Riode SRl 1R,

S B?eaek CiavaiErbE fam '\%@&Qﬁmr W%sﬁe RinbssBecakt (3heer RexG awa(al

20

- 30

60. 1 01-1107 Wi s- Gar F. . (1996)
1261835 i antibod et BISaPALARh B SEEPFS ) AL
lr{rﬂb‘iﬁé) of\@en@ﬂcuﬁﬁaﬂtm&iocmﬁﬂ AnBEGRARtRody Blockd Tamor

Lackey, K. et al Biogrgani c and Medicinal Chem stry
Grawthdn Mice(Capyer Rep (7000) 60:81125824)and Mart i nez- | acaci, L,
et al, Int J. Cancer (2000), 88(1),44-52. 20,

I nhi bi t or soi Phosphot i dyl Inositoi-3 Kinase famly

_Reneptos kivaserapyiogiinesis inhibitremay also findxse joj theipreseniinygntion.
Mol b aRgiBgeftsisteifted VEGHRERG T2 afc'UiscAY BBl iR FegifeltB 1 he

prese
SIgnaI transduction inhibitors (both receptors are receptor tyrosine kinases). Other

inhibitors may be used in combination with the compounds of the present invention.

- For example, anti-VEGF antibodies, which do not recognize VEGFR (the receptor
_tyrosine kinase), but bind to the ligand; small molecule inhibitors of integrin (alphay

betas) that will inhibit angiogenesls; endostatin and angiostatin {non-RTK) may also
.p"rove useful in combination with PLK inhibitors. o
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i nvention. Such kinases are discussed i n ABrBdtanury2007
(1996), Current Opinion in |mmunology. 8 (3) 412=8;
Canman, CE, Um DS. (1998), Oncogene 17 (25) 3301-
3308; Jackson, S.P. (1997), nternational Journal of

Bi ocheni stry and Cell .Biol 6J§y. 29 25 (7)S35-8: and
Zhong. H. et al, Cancer Res, (2000) 60(6), 1541-1545.

Al 'so useful in conbi nation with tfb egent gn nti&n
Agentawpsed inimauneiherapeptia regingns mays! edfséf in cpmbjeation wi
faesmpaliddpeserhuiblipcker s and Myoi nosi tol anal ogues.

Such signal inhibitors are described in Pows, G,
and Kozi kowskl A, (1994) New Mol ecul ar Targets 30 for

Agise SS%@%ﬁP%gﬁﬂns (e 5200- R E4ERB iiglcloBdes) ntigatso

Februar Anot her
@fr wsag indthe combiaation m&ﬂsamnt arventionn Megbers Rf EFtler%fau@&spb |

prichi Bk Bhcp s irBudef oPEEHM, tleRGE IR |
¢h¢m0tnsstanec. 6tudfoahans§y¢wwtantsmenm§@ma|@¢\&ﬂ1fﬁcbg dEGHhy |

&W Elgm%ﬁ%& SRl ea mﬁﬂi e..V\ﬁéllu fhefefdrs - SENSE
0 |gonucle rrpbozynes I ‘munot her apy. Such
strakdghss designed tmdweirdwbtc tbhmim ofi sk intymos ey, at i on

deﬁoﬁﬁﬁt&tﬁ %ﬂieﬂéfﬂ%)ﬂ}eqo&YPﬁna@&‘ﬁmpﬁiﬂgﬁml gg@%‘ghﬂws

eratron agent
bdfﬂlahtmensemligemweetid:sm nmpoﬂoﬂaﬂmeglﬂy usiqy the antisgnsedos,

oihytiSBl A58t o Bbllnd Tyt gl

- 1ane1ne28(uo00)pand Kitada Petchh| Agsisensy( ey Iy, WI-79 (4984).

Bl oChi m Bi ophys. Acta, (1989) 1423(3):19-30. 10. As
menti gned above, antibodies to receptor kinase |ligand
G&I! @Wlélﬂgrﬁﬁug imhibRoS @ihibit nidlecules weivedtin thednitsliobthe cell

e raippgpendant Roskes P au i Peersds R e Sofpbo i oo
préyréssion MrblidCMk bulanioti¢ dell 2fide. [The &Mnﬁmﬂoﬂfand

recept or t%feOSI ne ki nases. For exa | one 25
ofd

ceni eGP ceplses 5 VeSS Foiloral groogEsIon

Inactivation

— g Ca
i egﬁ%ggi\l/ ot sg\k%r inFﬂ&%a(@%{c&lQ&cl@ﬂ%ﬁaﬂn HEUhder | nn::;er
deyalgpmenht lfob&wnees@@ mplps efqvelin dependent km WE"

lwr [
TN s e e e

aM@-I@'&@wﬁqtmmmﬂmww )Br ekken, R A et
.$elective Inhibition of VEGFR2 Activity by a

l\/bnocl onal Anti-VEGF Anti body Bl ocks Tunor
In one embodiment, the methods of the present invention comprise administering to

the animal a compound of formula (f) in combination with a signal transduction

pathway inhibitor, particularly gefitinib {RESSA®).

The methods and uses employing these combinations may comprise the administration
of the compound of formula (I} and the other chemotherapeutic/anti-neoplastic agent
either sequentially in any order or simultancously in separate of combined -

"'pharmaceutiml compaositions, When combined in the same formulation it will be
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20 Gowth in Mce, Cancer Res. (2000) 60, $F¥ebridiz/R007
Recept or ki nase angl ogenesis inhibitors may al so find
use in the present invention. Inhibitors of

angi ogenesis related VEGFR gpd TIE2 are di scussed
above in regard to signal transduction inhibitors
(both receptors are receptor tyrosine kinases). Oher

S B e BRI e

nven
amt the Y@ compbndntsbfabe fonhuletiondiod may be focrogated forVEGER

he. rece r .tyrosine Kki e o] .
AR e ro LB ST PRL e et h o BByenjont
foemalation, ihatichvd inbnrienis e knowndorcgenmaipsyndsindthebett i n and
angl ostatin (non-RTK) may al so prove useful in
conbi nation with PLK inhibitors 30 8 February 2007 4
gﬁemﬁm]ﬁuwﬁfoi#ibuld 3ined heompiautiorowvitiegdiean dﬁlem]?yutltl o)

e useful i.n conmbi natjon wit t he compounds o
s e o Sach FompOCTA By e FomL SR R e Soapofi g use
ﬂ@neg Ap%:’apa’catad@éw:iﬁnga s@din} dpﬁmmf tr|] B?ﬂiodmmetmh}thab:ttpmﬁ

e used I n e conbi nat i 0 e . present, i nve on.
FEFERS 0o of e BpouTdRIPY i aﬁ)ﬁﬂ%ﬁ&i@ﬂf peggcatically
RBOPIgeRi(sF and e Rative tinMiys of adafitistrtibn will eseiedted I didee o
| i nked to_chenmgr esi st ance_éﬁfgt udi es hf\ve hown, t‘hzat
hisvedtr desired:fombinsgitheranguticafrectays are withi theexpertisean
didietioR BORE RitdidenBdiiRlaA. of the bd-2 family (i.e.,
and-1). Therefore, strategies designed to

downr egul ate the expression of bcl-2 in tunors have 10

CHRBAR bAfoRuf () RapBe coRMEhi prd 8 etiiots GIMHRE in

trials, Genta's 63139  bel -2 antisense
Sshempohbedwot i de. Such proapoptotic strategies using the

antl sense ol igonudeoti nategy for bd-2 are
di scussed in Water JS e%ﬁe—, J. On. Once!

18:1812-1823 (2000); and Kitada Set at.. AntRSense

i S, iahi hjt oR® i nvol ved i njt hg
@ l{scycl e: IGin dependent ki s ( )

and thei i nteraction clins control pr dgr essi o

1
t hrough the eukaryotlYc cell cycle. /00r di nat ed®
activation and inactivation of different cydin! CDK

onpl exes i s necessary for normal rogr essi on
w?:ere n: y prog .

R' s selected from the group consisting of H, alkyl, alkeny, alkynyl, ~C(O)R’, -CO2R’,
-C{O)NRR®, -C{O}N(R")OR?, ~C{O)N(R")-R*-OR®, ~C{O)N(R")}-Ph,
~C{OIN(R)-R*-Ph, ~C{OIN(R))C(OJR", ~C{OIN(RICO=R", ~CIO)N{RT)C{O)NR'R",
-C{O}N(R)S{0):R®, -R*-OR’, -R*-0-C(O)R’, ~C(S)R”, -C(S)NR'R®, -C(S)N(R)-Ph,
~C{SIN(R")-R*-Ph, -R2-SR’, ~C(=NR7)NR'R?, ~C(=NR")N{R")~Ph,
-C{=NRIN(R")-R*-Ph, -R*-NR"R", -CN, -OR’, -S{O)R’, -S{0):NR"R®,
-S{0)2N(R")-Ph, -S(0):N(R")-R*~Ph, ~-NR'R", N(R")-Ph, -N(R")-R*-Ph, -N(R")-S0:R*
and Het;

..
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t hrough the cell cycle. Several |nhibitors8d&ebeaaty 2007
cycle signaling are under 20 devel opnent For |nstance,
exanpl es of cyclin dependent kinases, including CDK2,
CDK4, and CDK6 and inhibitoyg for the sone are
described in, for instance, Rosania, et al., Exp.

Opi m Ther. Patents 10(2)215-230 (2000). In one

i e f [ '

e Bhtonb i uRLAGE o't th 2l GRER burb A e from
f or mutha g¢dup consistingdi halt alkyh, ~@Ht-R*-8Hs0gallaf, -R+8+adigiueHzon

at h i phi QL Ok, rtjqgularl efitinib (I RESSA(r)).
P Th%ﬁ@d’@@%"ﬂ@@gﬁép& oyi %ggt hese corré)i nat i ogs))
Halis a Gripmemierdd e tenstytla hadngat, 2,38or 4dikterdatonssaaipctehfionN, 0
for mul | d the her ,
chenmda s merbied helgismiteving 1,28 a4 hejogtoms gected
sequefadeh 8] O ynd §) e;itm)bgﬂmﬁﬁv smktitat'eﬁlﬁbfaanlsaalmhe_ﬁ with a
separ ate. or  conpi ne armaceut i cal., conposi ti ons. pihen
con i LSyt FHRELR 3o (e AP Sorsstng o oy o i 8 58 0
bl A o B e and the. ot he

abl e and_conpat i other an e ot her

@f)‘ﬁﬁg%ﬂf’gf"&?‘&?he Fﬁ#%ﬂ@%‘qand may be formul ated
4, ®rand 2@p thé Soiedr dFfrenY i aré Sdchitdejcaderiy 0r Atand it ledsey

may be provided in any convenient fornulation, in
such %R REFPAR 845 are known for such conmpounds In the

Rk, B 2Weg:a conpound of fornula (1) is used in

AL o e ¢ hat ahen’ the. ¢
compay }i/Wo %«ﬁacﬁﬁ@ ?g@bﬁéylﬁ sﬂ&&qrﬁb‘?ﬁ T"Fgﬁ’“g QERBHINY bf al

r ead recia t hose ski in the art The

' appr olkenArORGSHAR AN KR ane by ithihe cabonatams 9 and

rot ats R Rl s CHeRRIITCaRRRMSYL PR S, |

or demembered betiereyelet Hawing d or R betervatonis selertedfears Ne@ enddS, or
of | ¢ Red MGl stbaryl b Fof FRELbASA: Wikteeg HoREAY 4r3:
anghp dnd cc ane teasame o giffereapandeade ¢agh independanitiy 0or dut | | ned
eiacrh Y' ]égd-%]ﬁw%esanlle grec}iﬁe%ntsa% %%de;laenﬁently selected from the group
consisting of ~0-, -S(0)~, -N(R?)-, -C{0)-, -OC(0)-, -COz-, ~C{O)N(R")-,
~C{OIN(R)S(0)z-, ~OC{O)N(R")-, -05(0)z-, -S(0):N(R")~, -S{O}N(R’)C(0}-,
-N(R")S(0)z-, -N(R’)C(0)-, -N(R)CO2- and -N(RTIC(O}N(R")-;

. each R*Is the same or different and s independently selected from the group

consisting of alkylene, alkenylene and alkynylene;

each R and R* s the same or different and is each independently selected from the
group consisting of H, halo, glkyl, alkenyl, alkynyl, -C(O)R’, -C{OJNR'R®, -CO:R’,
~CSIR?, -C(S)NR'R®, -C(=NR")R®, -C(=NR")NR'R’, -CR’=N-OR’, -OR’, -S(O)}R’,
-S(02:NR'R®, -NR'R?, -N(R)C(O)R®, -N(R))S{0):R®, -NO2, -CN, ~Naand a group of
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S(g2)n Fe + R jORlo -' / 20 _ Ili IV ] g renMifheito7

R is selected fromthe group consisting of H alkyl,
al kenyl , alkynyl, -CCOW -MR, C(O)NR R,
.C(ONROR, -CONR)-R2- . -C(O N(R1-Ph, 25
-C(O)N(R)-R -Ph, -C(ONREEOR, -CCONRCOR,
C(Q)N(RJC(O)NR’R’ -C(ONR S(O2R, R-OR,
C&%Rﬁ C(S)R' -C(S)NR R, -C(S)N(R ) -Ph,
C(S)fQ( Ph, SR - C(- NRI NR R, -C(-NRI N( R7- Ph,
-C(.NR)N(R ) - R2- "“ , -CN, -OR, -S(OtR,
-S(0)2NR R, -S(O) e S(0) aN( Rf | - R2- Ph,
NR' R, N(Rf -Ph, N(Bl R2 Ph -N(R1- SO2R 30 and
ﬁhé;gpruary 2007 © 49 Ph is phenyl optionally
substltuted froml to 3 tines wth a substituent

seI echingA fsselpsted fram theaupupeonsiitiog phgsesyclaalivio, al kyl |
"R - %ﬂgﬂ}ﬂng‘}’érﬁg&% nQ:mﬂU@' h%tcrgwé\’e ngvin%" Bl kyI ,

- N( éu kyl)
het er ocy c hetereatoma selexted-frong NdP anﬁ M&mmr@dmmﬂ

fromN, O av'i_h ng %ﬁqﬁ[ oaryl
havi ng g? ororSah e'iogtroglg Irrva sel ect x‘3"t'jq"ffrom N, O
and Sachsdaéﬂobb'tl onal |y substituted from1l to 2 tinmes

Wi th 35 6 ent sel ect ed fromthe group consisting
of hal' o qbﬁ H R-OH -0-alkyl,

—R2- @aqm Ry the sangel: ordlﬁhidal; Zaiddg'lndcpehd-uk;dle):td froiNthe gebup

aNSb ot orSetio BB, o, AR U v GBI il by

i ndependekitt] SCHDHMR*-DHAR(OMRT, -CRAS tCO<RIPhOLCORRBHSE, S, N

T80 L Ayaat, dongdon oMl HoMcommn:

- (R ha-(
'C(O]N[R’)S(O}IR’. "C[S]R’, 'C(SJNR?R'I "C('NRqu ) 'c('NRQNRTR'-

. ~CR’=N-OR", =0, -OR’, -OC(0)R’, -OC(0)Ph, ~OC(0)Het, ~OC{O)NR'R?,
~"-0-R2%-S(0):R7, -S{0)R’, -S{0)2NRR®, -S(0)2Ph, -S(0)aHet, -NR'R?,
-N(R")C{O)R®, -N(R"}CO:R", ~N(R")-R*-C04R", -N(R')C(O)NRTR®,
~N(R')-R*-C(O)NR'R®, -N(R")C(0)Ph, -N{R")C(O)Het, -N(R")Ph, -N(R")Het,
. <N{R7IC{OINR’-R*-NRR®, -N(R))C{OIN(R")Ph, -N{R)C(O)N(R" Het,
- . *N(R)C{OIN(R")-R*-Het, -N(R")S{0)2R", -N{R")-R*-S(0):R", -NOz, ~CN and
~Ns;
wherein when Q' is defined where b is 1 and ¢ is 0, R? is not halo, -C{O)R’, -C(ONR'R®,
~COaR’, ~C{S)R’, ~C(S)NR'R®, ~C(=NR")R?, -C(=NRINR'R®, -CR’=N-~OR’, -OR’,
-S(O)R’, -S(O):NR'R", -NRR’, -N(R')C{O)R®, -N(R")S{0):R?, -NOz, ~CN or ~Na;

wherein when Q7 is defined where bb is 1 and cc Is 0, R is not halo, <C(O)R’,

~C{ONR'R?, -CO:R’, -C{S)R", -C(S)NRR?, -C(=NR")R?, -C{=NRINR'R",
~CR’=N-OR?, -OR’, -S(0}R’, -S{0):NR’R?, -NR'R®, -N(R")C(O)R?, -N(R")S(0):R",
- «NOQz, ~CN or -Ny;

'R¥1s selected from the group conslsting of H, halo, alkyl, cycloalkyl, OR?, ~S(O)R,

~NR'R?, -NHC(O)R’, ~-NHC(O)NR'R® and ~-NHS(O}:R’;
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or two adjacent Q groups are sel ected frogRebeuayd2(p07
consisting of alkyl, 15 alkenyl, -OR, -S(0)rR and
-NR R and together with the carbon atons to which
they are bound, they form ag{s4cydoal kyl,

Cweycl oal kenyl , phenyl, 5- 7 menber ed heterocycl e
having 1 or 2 heteroatorrs selected fromN, 0 and S, or

E.— gren%_er d heteroaryl having 1 or 2 heteroatons
8% omN, 0 and S; aa, bb and cc are the sone

| each @& biddaeh R® @18 theatme ealifferemcadam daumnhgep&dantlylscleaed

h Y di ff t
© o it B brgun.dortng o W Al Peeav 165 S BB a8 g o
-0-, cySoflkenyl; and\( R ) -C(0)-, -0C(0)-, -CO2-

R‘%é%lséﬁ}{rym the gipUg ggty-&e%jkyl aikEny Q“W&F@;@m*kww 0) 2-

- N( RIcgé161kenyt-dg Blliﬁ@@-carﬁ ic MdProteltidgerdips.- . each R s

the sone or different and Is indepen ently sel ect ed
fromthe group 25 consisting of al kyl ene, al kenyl ene

Geerafty, te o83 For PrRpATIn{RtheBMpbithdd of fohuls Y (RIl fbt"mulas and all

different and is each |ndependently seI t ed t he
\grighles having besn defjneskabpye iy gargection wjth Sc ﬁwmw Byl
stépk 6):R C(O)NR'R -I\/R', C(S)R' C(S)NR'R'
-NR' )R -C(-NRIN (( %
%( Ohraching a coppaund nNemwrd{ltbmh a q&mmw@(@mh

Uﬁd@fﬁfn‘iulpl f 8 February 2007 50 fornula
p‘r@ﬂh'rea 1d Rel’ )Ovvherel n. 5 Ring Ais selected

bs ro rrppﬁma!jv mmer@nmﬂtesommndwf fogmyly E!l/tﬂ ad&lameeutlm ly

I
ag&em%gyﬁit%gkﬁ%gbhvﬁ@%i ﬁ)ﬁoﬁ@ctﬁ‘% r om N, yg an S
chnd sptnmahxemrauu thetcenmnq bf forranla fiora, pharmaceugically
P ELRTHA B oF PhEon b lorghef Bt hetedt o £ aftefie
compoéumderh Gordwia (I} er 3 phapnacevitidaiyarceptablesatiy solvate or
physiologically functional derivative thereof.

More specifically, compounds of formula () can be prepared by reacting a compound
of formula (V) with a compound of formula (Ill) to prepare a compound of formula (I-

LIV lpe
Q(ﬁw ~ e
OH
I-A

(Q’).,

whereln all variables are as defined in connection with Scheme 1.

A compound of formula (I-A) may be converted into a pharmaceutically acceptable .
salt, solvate or physlologically functional derivative thereof or may be converted to a

- different compound of formula (I) or a pharmaceutically acceptable salt, solvate or
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consi sting of H, halo, alkyl, aikenyl, aikyFébruary 2007
cycl oal kyl, cyel oal kenyl, Ph, Het, CH(CH)-WCH,
-C(OW -MR, -C2-R2-Ph, -C(a-R -Het, C(ONR R,
-QONRIC(O)R, -C(ONRCQR, -(ONR CONRR,

15 -C(O)N(R)S(0)zR, -C(S9 K, -C(SNR R, -C(-NRR,
C( NR’)NR”R’ CR-NOR, -0, -OR, -OC(OR,

pg(sgqugjpcgfly fug{tmﬂgcpyativqo% gz\llpwg tccétllalcgaéc ibgdl\lﬁl'qj\pbclow
%ﬂﬂoﬂt@ﬁntlon%%% : N( Rl-R2-CO R
NMRYCONRR ., -“NRLR-C(ONRR6, -NR)COPh,
N(R')C(O)Het N(R)Ph, -N(R )Het, 20
n%ouﬁ%ﬁormu1ﬂ\bc§|vﬁﬁ@%aoﬁrﬂfbf formula (IV) Is

N(RIC(O) W‘m He N(R)
mﬁm @[Tyl 2Rt in an lyert Splvmtﬂsmy\rmwemm Tvni'@}lv Bypmolary,

et oA Rnfh U SRR HOGE i i on i et
2 corBpauRd BF formidy MR"E)(mplcsn@ulm )"NFQ‘ SP!Wnts f@RtthcQgt!On

Irﬁ?&igitarc .ﬁkﬂh@ to, @Q?Mﬁaﬁmo orieth e|  te Wﬂl%fdrﬁ Qﬁo%ne,

ol folvege.where bb Is 1 and cc is 0, R4 Is not halo
-C(OR, -C(OONRR, -MR -C(SR, -C(SNR R,
_C(-NR)R, -C(-NR)NRR, CR-NOW -OR, -S(0)rR7,
Asommu BF formIR(IV) can bRIpRpEECNReactingle RoMELDY afformula )
?ﬂ% R is selected fromthe group consisting
k u

If"'ﬁ@%g o cycl oal kyl, OR@Q -S(0)tW NRR,
NHC( O)R , nd - pRQ( A aR, 8 February*
2007 51 1§ s) E&and fadt FPRand each R are

t he sanme or 0 ferent and are ©¥§ R i ndependent |y
sel ect ed ROMm he group congyst®ng of H, al kyI

Rao el E%B%b'm%&ﬂﬁﬁ'kié&%“?ﬂw&@%‘ﬁﬁke” a ki‘Pd °

@dn‘f@ﬂﬁﬂs of FrifirayV). ar@&ﬁhﬁrﬁ@blklw avaitably of | beprapbred asing

sui t abl carbox lic ac otectin

canuentip ﬂ's,asﬁ lfw&g[' etﬁﬂwﬂa% P@Pdpfﬁw
With §ulﬁ.|9ﬂ &H&rﬁé a@fﬂinﬂlehpemture provides a compound of formula (IV]
Excess sulfuryl chioride may be used if desired. Examples of suitabie solvents include
but are not limited to chloroform, dichloromethane, and toluene, See, Corral, C.;

Lissavetzky, J. Synthesis 847-850 (1984).

A compound of formula (IIl) can be prepared by several methods. According to one
method; a compound of formula (M) is prepared according to Scheme 2 below.

Scheme 2
NO | NH, '
™ — @) e e
' vit N Vil N m |

wherein all variables are as defined in connection with Scheme 1.
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vari abl es havi ng been defined above | n congeEébraary2007
Schene 1) conprises the 10 steps of: a) reacting a
compound of forrmula (I1l) with a conmpound of formula
(1V) to prepare a conpound Qf formula (1); b)
optionally converting the conpound of formula (1) to a
pharmaceutical Iy acceptable'salt, solvate or

R T L S L e

. Qairizblds havimpseen tiefined hbove Acrndctitn witisSdhtme $jodomptises tre

p‘r(%s%fol ogically functional derivative thereof to a
gt ent conpound of formula (1) or a
Rhar "Raedl] ®iakbipoune opforhhle (iRto prepare suwinpownd of formula
g\aﬁ) iologically functional derivative thereof. 20 Mre
e and cally, conpounds of fornmula (lI) can be prepared
|B)’ I eRGéting gh@coﬁﬁw%rnﬁia (/i with &rigg\orming Peagertasrpound
formula ( sz% epare a conmpound of formula (I-
A5EPar83(°°5"'H°W" gmulg -0r~ 1\ 1 1-A 25 111 |
‘I\I’i‘teérﬁérrbf el fofé@éihg’i&é;ﬁ?rs Rt rid@l Behé sradick 6f e Mvestionand the

h'S ; d of f |
* BioNeRs PR ROTRBG e % Ak oblE SHeEbisabon e

RAWI&gE oPthol WM @sd &8/ | v functional derivative

thereof or may be converted to a different conpound
of formula (1) or a pharmaceutically acceptable salt,

pﬁ i ly,g c&ﬁ&l abf’fo?-ﬁ% (ulﬁ%n BOYRpREPS) edttihy 2

|ona erivative thereof using technlques

' mnwgﬂfonwle(\ﬂﬂwtbw ring formingreagents Thern aresavral ring ¢ he

ﬂ)rnhlny}@agﬁrﬁg%kﬂ Hm? be ?T@?@ %gn@tp%cegs 'n‘éoél?: %ﬂ'lg%di?gttﬁt.h a

| ca
the cbmpoundicrmmrﬂll-bl {i.e.aonompoundanf @rmnb ("l%ﬂwdalﬂf is Haxo
HP\}I)QIE prepared by reacting a compound of formula (Vili) with a ring forming

reagent of formula (IX).
e b e
l-A

wherein R" is H or alkyl and all other vaiiables are as defined in-connection

with Scheme 1.

This reaction may be carried out using conventional techniques. See, White, A, ct al,,

-J. Med. Chem. 43:4084-4097 (2000); Jiang, J.-L., et al, Synthetic Comm. 28:4137-

4142 (1998); Tanaka, A, ct al,, Chem. Pharm. Bull. 42:560-569 (1894); Tlan, W,, et al,,
Synthesis 12:1283-1286 (1992); Buckle, D. R, et al, /. Med. Chem. 30:2216-2221
(1987); and Raban, M., et al., J. Org. Chem. 50:2205-2210 (1985). This reaction may be
carried out neat or in a suitable solvent. The reaction may optionally be heated toa
temperature of from about 50 to dbout 230 °C. The reaction is typically carried out
with an excess of the compound of formula (DJ. An additional acid may be used.
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equi val ents of a conmpound of fornula (111) 8Fébruary 2007
conbi ned wth one nol ar equival ent of a conpound of
formula (1V). Exanples of suitable Inert solvents for
this reaction include but e not limted to,

chl orof orm di chl or omet haney" t et r ahydr of uran, di oxane,
and toluene. 10 A corrpound of formula (1V) can be

repared by reacting a ound of for Ia with
@amplmﬂsumlwlda@duge but arg:not iy Eﬂ(qr}”'e{'c V OH O
IWBRJB?dnﬂc adid, par@mbr?ebicﬁssuﬂuﬂc@em lu&ﬁamoﬁic@aﬂnect i on

Schenme 1. ds of

r&zth@mtdfoaiqayldemtni%meéhané%ﬂ!fmﬂ%a%# e&’fﬂf*%ﬁ Qfﬂ'FP&'e
sSQEWL?FHr'tﬂPﬁL Jﬁ:ﬂ?ﬁ@kﬁgg Jr@nﬁthﬁllt@ﬂ Eo Jé‘t@l‘ methhivol, e&lﬁi\ﬁlt i on

a conmpoun orrru ul f uryI chlorid

lmrmmlmtewrafummd\ghlgmmﬁ@nattdunmdmw rest \fl@ rmﬂ"ae (M

I ) far QR
‘%ﬁa’ﬁﬁﬁg@% '%J M{eﬂbftﬁﬁ elvééﬁ‘ S Qﬁoﬁﬁﬁéj{)utar are"f?g‘?a"y
availableed to chI orof orm dichl ororret hane, and tol uene.
See, Corral, C; Lissavetzky, J. Synthesis 847-850
(1884). A corrpound of formula (III? can be prepared by
Ascomponnd efdfommudisVilhmey baiprappreddbyaeducing 3 compousd of Eﬂrmula
@@n’pound of formula (I11) Is prepared according to

hene 2 bel oy i ene NP2 (C) 2)4 /0 Fe
NH2 VIT T @ @] | LL__whaqab;
GRS

vari abl es are as
defined in't

February 2007
53 Cenerally, \é'

y n wth Sche R
[ -"Erocess for 1?ar g a conpound of
formula (I11) (all formul as and vari abl es havt ng

P Wit 3 frrARRY fre oS 0GRl AlohRldadh it SHERTS, 1
The reduction can be carried out using conventional techniques and reducing agents.
See, Rangarajan, M., et al., Bloorg. Med. Chem. 8:2691-2600 (2000); White, AW,, et al,,
J. Med. Chem. 43: 4084--4097 (2000); Silvestri, R., et al,, Bloorg. Med. Chem. 8:2305-
2309 (2000); Nagaraja, D., et al., Tetrahedron Lett. 40:7855-7856 (1999); Jung, F, et
al., J. Med, Chem, 34:1110-1116 (1991); Srivastava, R.P,, et al,, Pharmazie 46:34-37
(1990); Hankovszky, H'.O.. etal, Can.J, Chem. 67:1392-1400 (1989); Ladd, D.L, ct al,, J.
Org. Chem, 53:417-420 (1988); Mertens, A, et al,, J. Med. Chem. 30:1279-1287
(1987); and Sharma, K.S., et al., Synthesis 4:316-318 (1981). Examples of suitable
reducing agents for this reaction include but are not limited to, paltadium with
hydrogen, patiadium with ammonium formate, platinum oxide with hydrogen, nickel
with hydrogen, tin(l!} chloride, Iron with acetic acld, aluminum with ammonium
chloride, borane, sodium dithlonite, and hydrazine. The reaction may optionally be

... heated to between about 50 and about 120 °C. Suitable solvents for this reaction vary -

30

- and include but are not limlted to, water, methanol, ethanol, ethyl acetate,

tetrahydrofuran, and dioxane.
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II’G
NH _NO, .
@ J e @]
NH NH,
ba

steps of: a) reducing the conpound of fornglFRbidrdy) 2007
prepare a conpound of formula 5 (VIII); and b)
reacting the conmpound of formula (Vill) with a ring
form ng reagent to prepar g .a conmpound of formula
(I'11). The order of the forégoi ng steps is not

critical to the practice of the Invention and the

process b acticed b erform he steps In
Arapround dftpania R rayseaireaid Preverainatfiodsi BAE “of ¢ hose
efbbdim@at, tie dofBowdlof Mameta BB Ripfdpal by readting@iompahd of
fornmul a (]I Il) can be prepared by reacting a conpound
f@rfnuiaowwtaamqnim with a ring form ng, reagent There
are several O or i, g r eagengg~hATCR maybe

enpl qumzj,p@g pr ecessast &ft); e enbodi nent, 15

t he conpou la (I11-A) (i.8% Nggrrpound of

_formula (Ill),wherein R1s H or %kyl) is prepared by
reacting a c ound of formula (V1) with a ring

f or nivheyeinall xeriasles arr 25 dafined ig conngrtio fEE- R 20 NH2
'Tﬁ?ﬁchn' thay dgl'chﬁied P ART rﬁénﬂoﬁal!ﬁéﬂhlqﬁ&kﬁg Sﬂf@stﬂ‘.!lit.. ﬁt

er variables are as defined in connection Ww

ot
 alsBloorne: Med. GenmT8iR305: 2298 (2080); HankovsekydhPs etabi. GaneJ. Girmg

st S A i T o

. CRy KiYh et al; J.@hemn Sog SPefklBTransd 1 4G:1 {940 DB (1978) This reagtion iet

oy cagouE a9 XS ptartmonis grdiah e oifonaigeapol’

© tedlperature oMFOm abHLRIS0 tSEbodC108-2C.2Bdmpled SBG)tablesoivedts fomithis

M, e al., J. Og.. em  50: 2205:2210.(,1985). ., This
m?%tyetlv%#ema%m@“'ﬁl% e e, e RO PEPPA b ¢
teSrahydPsturahdloXafé Ghd OP-disthdxpéthaneal | y be heated to a

tenperature of from about 50 to about 230 C. The

reaction is typically carried out wth an excess of

Thfbe QSmE&BHBQ gf‘ﬁ')rrgﬁla M@%ﬁ%@;ﬁ&&gﬂy atiilaBlE df iyt repafed dstAgy

e used. February

~ conventional techniques and réagents.

In another embodiment, the compound of formula (Vil} can be prepared by reacting a
protected compound of formula (X} under nitration conditlons to prepare a protected
compound of formula (I} (i.c, VII-A} and then removing the protecting group from
the compound of formula (Vi-A).

NO,

X VIFA Vil

whereln PG is a protecting group and all other variables are as defined In

connection with Scheme 1.



54 Exanpl es of suitable acids include but @ Pebidary 2007
limted to, hydrochloric acid, hydrobronic acid

perchloric acid, sulfuric acid, p-toluenesulfonic

aci d, nethanesulfonlc aci d, and
trlfluoronethanesulfonlc a0|3 Exanpl es of suitable
solvents for this reaction include but are not limted

e PleslinaablAC s eHBTvRASSROvALE0 el ER to one skied in
fthd\hrdl See, tKowibriski; Poh Pratecting ctmﬁpi Iayérg flll‘nélﬁe(Véiﬁ mﬂgart. 1994;

S04 o Do SRR el PR (10 L

m.uehyenwma«rseﬁ :wtame w&tcﬂﬂg} efoa,grmmegp@/{c?ﬁdmmﬁ@ buf O

5 Spfulob IAVEGH to Sgaiyh Gapnloacsi bereigeia UM GV CRIEARAYS 2
Nrﬁdihy@ﬂﬁﬁﬂ’ﬁ)xﬂearboﬁﬁ %E%iu%ﬁhh@ﬂ-t&lﬂéhcﬁ@foﬁﬂr fidaRehtPard

usl n% conventi ona ues and reduci ng agents.

topsyagLacsprding tthe ’@f“'%?f the pariielay pratecting group, Some

2:5!9’&!9@@9 thelud® B are W{'lfnﬁted ﬁ: Qééti@énh?dndc, trif]uorﬁﬁgti
err 43 4084- 4097 (2000); lves

bepyid chlengfarmats; gilgbloroforinte, mmphemg-ar aj a D,

10 Eﬁmé\h‘dsu!gg&inrl mﬁiﬁa@@ Ngh&ﬁﬂéuqlgdrﬂnyl@%ﬁq% ?@ﬁ-&d%&%ﬁg%‘éﬂﬁﬁdc
- loycerfaln cagesthe a@it'oneqf seme basp isrenyired. Azamples3f suitab
ﬁg%ég’%ﬁ‘i EK:)hgthra%c‘ to%ta@iiur? gﬂﬂﬂza{e @ﬁm céﬁ)%ngt@ %@alﬁgﬁﬂﬁo
Rytidwe and petpssiwsi-butoxide. Sultable spivents dhr tigse convesionsdidude2 87

Y 3t RS R e, Flonorm, AR, et 1

m%thwl.othamoiovatcretdhwhe.andadlmhvl dtheri t ed to, pal |l adi um

Wi th 25 hydrogen, palladiumwth amoni um for mat e,

pl ati num oxi de wi th hydrogen, nickel wth hydrogen,
The nitfation eftanilinesisalsé welhdosiumintatiattheliteatue arl thetoreysingi t h

B EBLlbve R o o R B et ity S s of
abet Med: Cheh @6t 4583 (2003)ADelighn, 2R, &€ al. 2V DivDheon, 88! 442914926

is reaction vary and include but are not

20 (b0 EBWS LSt e T romodran 6 0305 CEAR{AONGN: ane Kegerhitiy Ho 4 e,

Chem. 31: 2182-2192 (1988). The nitration may be carried out with a variety of
nitrating reagents including but not limited to 70% aqueous nitric acid, red fuming
‘hitric acid, ammonium nitrate with trifluoroacetic anhydride, and potassium nitrate
with trifluoromethanesulfonic acid. The reaction is typically conducted at room
25  temperature, but may be optionally heated to a temperature of from about 40 to
about 100 °C in certain cases. Suitable solvents include but are not limited to acetic
. -acid, sulfuric acid, acetic anhydride, dichloromethane, and chioroform.

1

wn

The nitration results in a compound of formula (VII-A), (i.e,, a protected compound of
30  formula (Vii)). The cleavage of the anlline protecting group, to result in a compound of
formula (V1) can be accomplished through many different conventional methods,
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30 tetrahydrofuran, and dl oxane. 8 Februarg F28odaryT200Y
conpound of formula (VII) may be prepared by several
nmet hods. In one enbodinment, the conpound of fornula
(V1) is prepared by reactipg a conpound of fornula
(M) with ammonia. N0O2 / NGB 5 (Q@)" \ 1 NO N -13
(Q@" I FN-12 VI VIl wherein all variables are as

ef,ned in.connection wth e . Jdhis Lon may
5. KaHem b e o v TS Ve Stk et 86l
Gickiveg SW.,iWutd, P. G. M. Praécting Broaps .0rddnft. Syflhesis (28 EddioA); 2309
%OO%; Hag%ﬁvszky, HO, et al., Can. J. Chem 10

ERHGSON AP 1989) : Nasi el ski-Hi nkens, R et al.,
Het er ocycl es 26: 2433- 2442 (1987); Chu, ICY., et al.,

. Chem Soc., Perkin Trans. 110:1194-1198 (1978).
ﬁﬁicng%‘éi pighmula &fw E’a‘?"FR?'%éW?'F@iJ'"S Ll QQFP“E)‘?Eess
Bk careEPEHdMgARMINEES(ch RniliRds laRBMmérelfipivafiaioranay be
tenperature of from about 50 to about 1000C Exanpl es

Ryepased ‘!SB‘B!CQ‘_‘@B‘IiQFé'rﬂE%h"FB'FS-t his reaction include but
REsmpiRhd bf fﬂ]’rﬁtﬁé’(l“—ﬂz m\eﬁaﬁronamh Rériverted t8lalt@MPbund of formula
ra

(so]?ro anol, 15 te dr of uran, di oxane, and
#-Bl Jhiseenversipe manhes by bripanantng the corspaynd af fomyle 5r e
(ﬂp%rp?ép@#éal}éo@\g&iddﬁflf&m%fa (). be prepared using

convent i ona ni ques and reagents. 20 Ig anot her

enbodi nent N orrpou'w of formula £ an be
pr.epar &h; p-rg aﬁ&pe(ﬂ nd/ Xt or nul a
()) under T N on con '"Ons to prepare pr ot ect ed

" compound of Iorrmla (VI1) (I.e., VIl-Agand then

renovi ng thg‘ﬁrot ecting group from the conpound of
formula (VII-A). PG 25 2 /NH1 Ito NHz X VIl -A PG
VI | wherein X' is halo (particularly Cl, Br or |) and all other variables are as defined

in'connection with Scheme 1.

This type of transformation is well established in the literature. See, Taylor, E. C., et
al,, J. Org. Chem. 56:6937-6939 (1991); Mistry, A. G, et al., Tetrohedron Lett, 27:1051-
1054 (1986); and Apen, P. G., et al., Heterocycles 29:1326-1329 (1989). Sultable
halogenating agents include but are not limited to, N~chlorosuccinimide, N~
bromosuccinimide, N-iodosuccinimide, chlorine, bromine, and lodine. 'Examples of

" sultable solvents include but are not limited to, dichloromethane, chloroform, diethyl

30

ether, tetrahydrofuran, and acetone.

A compound of formula (111-B) may also be prepared directly from a compound of

~ formula (VIll). The process comprises the steps of i) reacting 2 compound of formula

{VIIl) with a phosgene or phosgene equivalent compound to prepare a compound of
formula (X1} and ii) reacting the compound of formuta (XII) with phosphorous oxy
halide to prepare a compound of formula (/1I-8),
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wherein PGis a protecting group and all otgRébruary 2007
vari ables are as defined In 30 connection with Schene
1. 8 February 2007 56 The protection of anilines is a
common transformation well kjgown to one skilled in

the art See, Kocienski, PJ. Protecting G oups, Ceorg
Thieme Verlag, Stuttgart, 1994; and Geene, T.W,
Wits, P. G M Protectiffg Groups. in Organic Synthesis
(tad Edition B4, W, and Sons, Sui t abl e

prot ect i@Qy—f ps fo tjafs appédz) ude but 5
are not |i ater‘y‘r——r'rlflu
benz) | oxycar ? 2 al | yl oxycar bonyl
(rinmethylsil 3’ Fet hoxycar bonyl , pher‘&"l suI fonyi, and

p-tol uenesul fonyl. Reagents and conditions vary
according to theppahure of } art i’cul ar protecting
group. Sone ty Li-ré%@:e@ e but are not
limted to acetic anhydrides™trNfl uoroacetic

anhydri de, benzyl chloroforgate, allyl

chl orwhepeinr i at e, 4 nltrophenyl 2 10

Chi or PN St st o st 3 hosmefdsmiasecten Rl ne graye
cases the conbitig GFCI hethOqretiong arichioromethoxySininG iy es

of suitable ba include but are not Ilimted to
pot assi umiBi4a39) at e, sodi um carbonate, trialkylam nes,

pyri di' BehaloAPSHIEMSryTSIBH B} & mb#ét#a?ﬁcdﬁr!y &r BAdmM sol vents
for these conversions In¢clude but are not limted to.

di t hi2Yotheevaniahles arg s dnfipedinconnegtionwithScheme kn.  aceti c

acid, 15 nethanol, ethanol, water, toluene, and
1gliseh?t'glmether. The nitrati on of ani lines is also well
o ey Phosgenecquivalent compeund dithe riag fopniag inagent and is

: W@&W'a%mﬁﬁ)ﬁd%?f&ﬁbﬁ‘[ﬁ?aﬂﬂ&w#ﬁio@& I‘hhﬁiﬁe %&% onal

techni ques W sner

cquivalant compourgs of formule (Wiare @mmerciallyavaligble. Examgiegof Chem

sitauic ohibolfisot fhmbna BAlibstudd G Bes bt limly 18 phosgene, dimety

carbomc. dictm carbordte, I.z'imhcmwdmnlaamsgrea. Fndbtriphosgend. dhe may

RRAFTOE 4 Gy bty V3 Wt oo & o GERARAE

cnmuom:lrmm be camiiedraut using chnventionsl tachniques.r SdecSihwestd, R, et al.,

S, R a2 B e PPk MR Dot |

3419,{2000)] Reni2fes,@) Cl, eLChl.aSyntmﬁerc&E:tnI wme?-f:?su (aootgmntdm% tbe
Oate ure_o rom anou 0
83906 Wa sbla & W Chom, 354 6T1A8 (1980 TheRSt00 fS AyRIEaly run n

- ah ek46Rert\¢F nét STHAGkactibi b6k dptioAdl§hidted to a temperature of

from about 50 to about 250 °C. The optional addition of a suitable base to the
reaction may be desirable. Examples of such bases include but are not limited to,
trialkylamines, pyridine, 2,6-lutidine, potassium carbonate, sodium carbonate, and
sodlum blcarbonate. Examples of suitabie solvents for this reaction include but are
not limited to dichloromethane, chloroform, N,N-dimethylformamide,
tetrahydrofuran, toluene, and acetone.

]
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-.acid, sulfuric acid, acetic anhydride, 8 February 2007
di chi oronet hane, and chloroform The nitration results
in a conpound of fornula (M1-A), (i.e., a protected
conmpound of 30 forrmula (VIIg9). The cl eavage of the
aniline protecting group, to result in a conpound of
formula (VI1) can be acconplished through many

dhé teemdit ofqmwpbumlformatafmmh&hfﬁmsmvdos aﬁp%lldét?a
See, Koci enski, Protectin Grougusi Georg. Thi enme

PESPRERF CUQPHP’E"b%frf?'m"szlB] cam e cargicdaykusing qapventigpal  p,

Sl i d
sl S ohhg 00 AL DRI RIS Bl

Go vt & C{ryrp 35A751784 $41987)a Peanplsy of suiteble reageptsingludsr bug sreng
AbLiI& ko p?)gs%h&gﬁﬁr &g@%ﬁé B ;ﬁ.’&%dh%%s :E)H.%R dﬂ%“ SLIHBES are

commer ci al y aval
selvendsintludrobut aeeatoh limjtrd o, dbchlnmrpﬁbm. mfmrrnﬂlcbIO(ontltnoA)

£O Jn¥|ri%§tr§ Jn?&'b&u?sé‘t &Byﬂ@ﬁs@%ﬂ' a
?ng‘i’.%)}. 'S conve on may be e@w‘%ﬁ

hal ogenati ng the conpound of fornmula 10 (I II-A) to

R R Ry o  o

tl 4 compoand vEdormdld (i6-Chiryereactingl edth imp dminie of foomule HiN

Schene 1. ThisHype of transformatigf is well
: establ h he, 4 HNBIRAt U 2 ' oL, E. C et
(o m X 56: 6937- ﬁ stry, A G,
. et “al | , Tettahedron Lett 27:1051% 2C 1054 (1986); and

15

. 25..

30

Apen, P. G W&t al., Heterocycl edi-29: 1325-1329 (1989).

Sui tablh@eihﬁllwﬁﬂadéma}@gﬁmaomm ude but are not
l[imted to, N-chlorosuccininmde, N bronosuccinim de,

“N=l odosuccinl m de, chlorine, brom ne, and iodine.

Theaeaekies ofd hale-aitsMited beinBaioR of fermuREIILR) withan aﬁﬁﬂe to

limted to, dichloro Pene chl oroform dieth
eRass @ corapquad pfosmule i Hﬁc eARde sREicd Ayt usivg W"E'Eﬂﬂﬂg'und of
tEEHﬂ‘B;Ueﬁ iele'Alaﬁe Eﬂe‘fala.la?? Them R EA258 (1981, m@mt "o

npound of fornula The process conpri ses

esabpﬁsMed Chiym: 3359061 gmwammm + et 8k duMe. Chem. 83:2073-
2ish (1sBoR RARAE RS e, PlIRR €RER. A0H YA &I rof) A BERAR, et
al. J. Chem. Soc., Perkin Trans. 2 10:1513-1521 (1985). An acid catalyst may be
employed if desired. Examples of suitable acid catalysts include but are not limited to,
hydrochloric acld and p-toluenesulfonic acld. The reaction can optionally be heated

to a temperature of from about 50 to about 220 °C. Suttable solvents for this reaction
include but are not limited to, water, ethanol, isopropanol, 1-methyi—2-pyrrqlidl_nene.__

N.N-dimethylformamide, dimethylsulfoxide, toluene, xylenes and tetrahydrofuran.

In another embodiment a compound of formula [lll D) (i.e., a compound of formula
(111} wherein R® is H or alkyl) is prepared according to the process outlined In Scheme
3 below..



10

15

25

formula (XIl) and ii) reacting the conpoung Febrify 2067
(XI'l) wth phosphorous oxy 30 halide to prepare a
conmpound of forrmula (I11-B). 8 February 2007 r 58 NH2
R21W (@)p | XI (@)" 0 <)~ N2 WVIII XIl 5 ~y
1210M (Q; | X1 111-B wher8¥n: each R12 Is the sane
or different and is independently selected fromthe
group 10 consisting of C, nethoxy, ethoxy,

tri chi oromet hoxy, am no Sschdnd\ll imdazolyl; X is halo
(particul arly A, Br or |g rmre parti cul arly a or

Br) and other vari §b Oare as definedr®) g
th Scherme 1. 1 The phosgene or ph@Sgene
v- t co.nqlound L ng_forging re nt.Nand i s
typ| ca a con‘poun@ rmula {Xl') agq above.
Phosgexlﬂ and phosgene ui val ent conpound Egrrml a

(XI) are co aClaIIy a | abl e. Exanpl es og\,- 2
sui table conpoun Ot formul a ((1) include but are not

limted to phQsg , di met hyl bfnat e, di et hyl
carborrat gﬂ car bonyl dl |45 jkea, and
tri phosg( e e 20 react pound of , formul 4

8 I_ge equi val ent
conpound can “Be carri ed out usi ng onventi onal
techni ques See, Silvestri, et at, Bi oorg l\/bd

e Mhgrhdis A Sy 5 g%@& Vw&kfeeﬁ@gs defedh cagpéctipn

with'Sch@id . Comm  30: 2191- 2195 (2000); and Von der
Seal, W et al. J. Med Chem 32:1481-1491 (1989). ,The
reaction Is typically run In 25 an Inert solvent or

G&ﬁeﬁllyﬁm pPréR&ifoOlepilg BR aQBipoURalof YorMARI(MID)(MI rmulas
am? EP \?arrlgttﬂgsrhavmfg been defined above in connection with Scheme 1) comprises
the steps of: -

a) reacting a compound of formula (XI!]) with a suitable acylating agent to
prepare a compound of the formuta (XIV);

b) reacting a compound of formula (XIV) under nitration conditions to prepare a

- compound of the formula (XV);

¢  -reducing.a compound of formula (XV) to prepare a compound of formula (XVI);
and

d)  cyclizing a compound of formula (XV1) to prepare a compound of formula (Ifi-
D).

The order of the foregolng steps is not critical to the practice of the Invention and the
process may be practiced by performing the steps in any suitable order based on the

knowledge of those skilled in the art,
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from about 50 to about 250 C. The opti onal 8 Hébida
a suitable base to the reaction may be desirable.
Exanpl es of such bases Include but are not limted to,
trdal kyl am nes, pyrldine, 2;8-1utidine, potassium
carbonate, sodium carbonat& and sodi um bi car bonat e.
Exanpl es of *suitabl e solvents for this reaction
I nclude but are 30 not limted to dichlaro tﬁane,
N speciiciiya carupaandeat Fyrla (elicarbe PERASLEY UIEIG o,

f one. 8 February 2007 59 The reaction
(%@bgﬁ@%ggﬁ%gﬁﬁgﬁ%f formula (XI1) with the phosphorous
oxy hali de t R® are a conpound of formula (111-B)

can be carried olit using conventi¢pal techniques.
See, Bl ythi ANy et a@, ._glshem

29: 109949‘3:@86) _ans 3R “Raust. J. Chem
35:775-784 824H, Exanpl es of suitable reagents
Include but e 5 not |imted t'é"Dphosphorous

oxychl ori de and phosphorous oxybrom de. Suitable

solvents include but are pot limted.,t -
 di chwbeall Maribles e psdesngt iﬁ]w'anesﬁiﬂ"d'?‘&ﬁafﬂa -3and

tol uene. Optional heat ranging fromabout 50 to about
150 ' C may be used. A compound of formula (II]-

Tis typa oEeyelipiensactin sotel dasumesise o e RaE 3&5@&%&%
£ 81.mél, BAUR 45!k 1956 ©12004) Fohdetd, T. 0t 1Y Telr@Acdo B Wa3h
an-amne of formula 110 (Q@In V7 :

Xt H? y (QZ°\ |
1RGR1(2001); Mitite] 8. W.| ¢tl al.CL. Med.(Chemivid:: 4084-4097 (2090): aﬁ Tagugy 2.

Y7 8 Bl MRS ot R SRR Pl fhion oy he e

- o@meafibile aselitablerselpanteTha reatipromadoptiondllybebated tolal - C) can

be carri 0 ing ,co ional, te ' .
toapnesatige of o shout3p 5 aSpE ETE. BRRaly Ao S puppiis
isg.%&g ?ﬂmmﬁ%da Htﬁ’flhg Igﬁgcidﬂ" u\}cludtﬂiut gh:. n,gt Hmmiacﬁc?nid.we .

. s LY, 5 Youn .. C. iy ) )
trtﬂverﬁacg'szeéd'%cwe)wﬁ@%ﬁm%ﬁﬂ?-é‘,‘%lﬁ e a3 Med.
michaftsudshiddeid pidiGenchil R acid and pleiiicaip-toldenesalfonate. A J.

Chem Soc, Perkin Trans. 210: 1@1&15?1@&%&%. h@{}a&%d
defudrating reagany maw optianpiivdipdieed; as welks Pramglcs deh
reta%wuaih&l&daﬁ& dreGidt ArhM&d 1 nlaghdstifttsulfae, soflamnofate, m t ed
phosphorous pentoxide, and molecular sieves. Examples of suitable solvents include
but are not limited to dichloromethane, chloroform, toluene, xylenes, methanol,

ethanol, and water.

A comipound of formula (XVi) may be prepafed by reducing a compound of formula

R \fo O
NH NH
Y — L
NO INF
g 2 i H,

wherein all variables are as defined in connection with Schemes 1-3.
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20

hydrochl oric acid and p-tol uenesul foni c acigiFebrary 2007
reaction can optionally be heated to a tenperature of
from about 50 to about 220 *C. Suitable solvents for
this reaction 25.. Include but are not limted to,

wat er, ethanol, isopropanolgz 1

-nmet hyl - 2-pyrrolidinone, A 1Y dinethylformm de,

di met hyl sul f oxi de, toluene, xylenes and

ﬁ%@?ﬂ&{gﬁ Be )edrt(md dut uﬁﬁ@édih@éntn@ﬁdé @eéPm?m andiredodiggpagaots.of

or nul a - oun (0]

SencaaDTlRY b, dhalo Biogi es Chein-aesg 200 Cod R, M. ot 4l
b )

DARA G 4 b gl [a00613SRstr 30 Bl Blod oggf"?% -

280D (2080)3 Nogaxdja/Diekal., Tetrahegran) Lett, 40:X8557B56(1999); Jungafi. el

M MFEUE 16 (120l) Fhrodiyillp 08, PhimithR@bsa sy |
(BegohrHahkavsziy, M., epulozmmsl Cham. §it:t392+ 140Q)(1968); !adé.cnalp@midl

G SR Visson o tis B e )

[¢mu>rah& Sharmb, 165, &t ﬁpswﬁﬁes:sau):smemma@ Exanpia@d sultable
ormJaD(]I vvlthaswtbleaii %S.nt tiﬁ\
reducingragends %ﬁ%ﬂﬁ#‘&'%f""ﬂ"fé A0 Wp @ PN ng a
tﬁram ger, Batlafum \ﬂ&f@iﬁrﬁoﬁlMDrHlB&eﬂaﬂHuhfﬁdc ithGydrbigén, aleke! t O
epare a 20 conpound of the forrrul %ﬂ eidum ng
vaﬂ'chmghdinElB chigride, jran with acgticacidy slpminymyy Ny
chid¥ad baralkodium dithionite, and hydrazine. The reaction may optionally be

" heated to between about 50 and about 120 *C. Sultable solvents for this reaction’vary

and include but are not limited to, water, methanol, ethanol, ethyl acetate,
tetrahydrofuran, and dioxane. ’

A compound of formula (XV) may be prepared by reacting a compound of formula

(XIV) under nitration conditions.

13
A\t ]

R\ro

‘Qz"@/ m—@

wherein all variables are as defined in connection with Schemes 1-3.

2

" 'The Teaction of the compound of formula (XIV) under nitration conditions may be

carried out in the same manner as described above for the nitration of a compound of

formula (X).

..
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and d) cycllzing a compound of fornula W 8ddbiems 2007

conpound of formula (I11l1- D). 25 The order of the

foregoing steps Is not critical to the practice of the-

Invention and the process may be practiced by

perform ng the steps in any8%uitable order based on

the know edge of those skilled In the art 8 February

2007 61 More specifically, a conpound of fornula

A lcbmpddind a ol zpiXp enag tie prepargct by atylating a compgud 9 fasmula
mula (XVI). RTHNH 5 (Q)n \ | (@)n R$3 NH2 Nd/
*111-D wherein all variabl e¥%arg as defined in

connection w ghenes 1-3. 10 Thi's type of

ftion is well upited in the

cyclizat i

literature® '§ Br aga,” M- t al., J. Med Chem
45: 5813- 581%“2002) FonseCaXF, et at., Tetrahedron
67:179. 3- 17 (2001); Wiite, w W, et al., J. Md

Chem 43: 4084- 4097 (2000); and Tanmura, S.. Y., et
, Whefdigali Vdpigbles@redefiRttin Eonnd&ﬁﬁvﬂtﬁ&dhc(nﬂ:@ﬂ-ﬂ) This

reactl on be carried _out. neat

AR oFarives BaEmaioh A B R oyt af WIRAH g art

@Erggag ggﬁ;kgtfiafgl gd‘ylatﬂbrﬁil@hﬂi%&g a9 tfetrsmmoyad)eor@arrm outathey
X ui [

farroping reactien- g 3eq Fﬁévﬂgdt Cb? m@{F’@"ﬁfm fﬂ“ﬂ{"t M’gg”“ig’ﬂf R’S”

Ribiidhers, Inkl NewOloR@pRid78-026, gh9, 910(108d)] aht @cytetion reaction Is

hydrobrom c acid, sulfuric acid, Hlﬁﬂ‘?ﬁsgﬁﬂ rﬂy&id

typically cayried puteusiog @p aeylating agentisuch ASARAS anhydride, or

. cBrblo@id U'ui ?ﬁpggxné oﬂsfmdﬁlﬁ.bl .@figehﬂﬁgemmplwof suitable -

opti ona

es of suit
coaplingnengeny mdude btm net v U AYEIP RV OT e o
m&?@ '}“é'gb'%gﬂ -r%?’ylcﬁ% ali‘}“?ﬂg%ﬁ)?ﬁlﬁ!ide. Bﬂwgﬁﬁlai \r‘}*
MﬁNlﬂh&B’amgthMudmiunb texafinerophosphaiteyi andg M,I‘é’-carbonyldiimldazole
Sﬁeﬂgogﬁ%@ ANQudeS " MOt Tl MXLFR&Rylformamide,
tetrahydrofuran, dioxane, toluene, benzene, 1,2-dimethoxyethane, and 1-methyl-2-
pyrrolidinone. Anilines of formula (XIli} are commercially available or readily prepared

from commercially available material using conventional techniques.

As will be apparent to those skilled in the art, a compound of formula (f) may be
converted to another compound of formula (I) using techniques well known in the art.
For example, a compound of formula (I-A} may optionally be converted to a
compound of formula {1-B} or (I-C) according to the process outlined In Scheme 4. -



et hanol, and water. 25 A conpound of for nulgaréddnaip 2007
be prepared by reducing a conpound of forrmula ON)s

RoRNHNH (Qo, /nl (Q@),i XV NOz xvi NHz 30
wherein all variables are as defined in connection
with Schenmes 1-3. 8 Februarf# 2007 r' 62 The reduction
can be carried out using conventional techniques and
reduci ng agents. See, Rangarajan, M, et al., Bioorg.
Med. Chem 8:2591-2600 (S2aeeM \Wite, AW, et al.,

J. - Med. m 43: 4084-4097 (2000); Silveg R . et

al . ; em BG-RILB? OQ{U!)Q ( R&EQ) ; glag

raja, o ahedBase Lett 40: @. OR"

(1999 e SM (@ 10-1116
(1991 {azi € 45 G4B R

(19eby; Hwoaltwa!'ﬁmuﬂ) J. Chewd

67: 1392 140p (1989); Ladd, D.L, et at., J. Og. Chem
53:417-420 v51988); Mertens, A, et al., J. Med. Chem
30: 1279 %%6 (1987); and Sharma, K S., et at.,
Synthesi § 4316-3%8 (1981). Exanples of suitable

' or this reaction include but are not
adoRif wi th 10 hydrogen, palladiumwith
e, platinum oxide with hydrogen, nickel
Rydr ogen, Q‘fn(ll) chloride, iron with acetlc

acl d® al um ritfm wi th ammoni um chloride, borane; sodium
dithionite, and hydrazine. The reaction may optionally
be Whe&lgidd t o bet ween about 50 and about 120 "C.
Swtabig ﬁﬁb\ﬁ?ﬂfnﬁul&or tng_mﬁ_qﬁch_ﬁ;n vary and include
but are lTmte o, water, nethanol, ethanol,

et hylis@oetiate, 15 tetrahydrofuran and d| oxane. A

co _ a £ a
compobshicied sRhTM: Group Grlfeingt -BORPENGR- e EoatoRs. &
R~~O Rl s (:-,20

~C(O)N(R")-, -C(OIN{R")S(0):~, -OC{OIN(R?)-, ~0S{0)2-, -S(0)-N(R')}-,
-S{OEN(RT)C(O}-, ~N(RTS(0)2-, -N(R)C{0)-, -N(R')CO:- and -
N(RIC(OIN(R")-; |
LG Is a suitable leaving group; and
“all other variables are as defined in connection with Scheme 1 above.

i m t

In general the process for preparing a compound of formula (I;-B) comprises the steps
of:

a)  reacting the compound of formula (1-A) with a base and a compound of
formula OVII) to prepare a compound of the formuta (I-B); or

b)) - reacting the compound of formula (i-A) with a compound of formula (IXX)
 under Mitsunobu conditions to prepare a compound of formula (I-B).

~ More specifically, a compound of formula (i-B) can be prepared by reacting a
~ compound of formula (I1-A) with a compound of formula (XVIll). The compounds of
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NH (COO Y, XIV N2 XV wherein all vari al$ Febalary=2007
defined In connection with Schenes 1-3. 25
The-reaction of the conmpound of formula (XI'V) under
nitration conditions may be carried out in the same
manner as described above £8r the nitration of a
conpound of fornula (X). 8 February 2007 63 A
conpound of formula (XIV) nmay be prepared by acylating
fcanmtarﬂ@ﬂﬂlmde eimmapciatlylawailablxpr ¢apn be pregarpgpsing,gopyentipgal

fffidoeh Bt ot He ARG/ BBt A inkdd sHRAG CEeAEntly
at foamsémpenztuiepin the btesdm«:)ofra suisabimimss Kbt Ferapound ehfermua

(i nd e orBRAEDF Ry 0BT il P Mol Wtr,
hé&esver, b atgﬁt:bccesls of the cGlopqnd bfef:mule()@}llj makbe employed If
e e S0 G s ol i b Mo i o

p&tﬁ@iuﬁﬁéalﬂﬂnﬁa.rsbdimd cabbnats lcesgmaarlmo;rllea)diug hydidlet anguc h as

an acid halide, ,aci.d drid
PR Expstairor BB e safnslor iR s PRl
are Wot MRk to, MONHAimdtBylforngeite, tetiahydrofdan diéxane, endit2-
limted to N, N-di cycl ohexyl carbodlimde, 1-(3 15
'ﬂ\emﬁafa‘ai’n nopropyl ) - 3- et hyl car bodi i m de
hydrochl ori de, 0.(7-azabenzotrlazol-1-yl)- N NN,

" Ne=t etranet hyl uroni um he quor hosphat e,
Ioranptsy S REnE RPN Of o el re b5 WEEred IVTEACHRR o

ctﬁ‘rip%uﬁ@&f fbl‘ni'ﬂlé A W&h Ncﬁhﬁémbhi&tﬁmé [Im ﬁ&s compounds of
tetrah I or ur an, |oxane t ol uene, é)
formgla GX%WQMW% lyavailablg oncambe Rrepare "Wr WBH“HP’H’& ne.

m%médgé‘@%P@émfﬁkoﬁor( ik (:Arhéd) ol SrEanGREFESIVe hEbridyr siandardabl e

or r ared from commer ci alli allable

Mitsuneby enndm@nsh ee diuglastl). lenauy RegetrAd-31h:856 (1992)iand pe
MRRIRSHS B ffgfhésﬂqsga G661 Rifichily thd'oniolind 6F FERTURLNLAY el
compound of formula-(IXX), a triarylphosphine, and a dialkyl azodicarboxylate are
reacted together at room temperature. Examples of suitable triarylphosphines include
but are not limited to, triphenylphosphine, tri-p-tolylphosphine, and
trimesitylphosphine. Examples of suitable dialkyl azodicarboxylates include but are
not fimited to, diethyl azodicarboxylate, diisopropyl azodicarboxylate, and di-tert-
butyi azodicarboxylate. Examples of suitable inert solvents for this reaction include

‘but are not limited to, tetrahydrofuran, dioxane, 1,2-dimethoxyethanc,

dichloromethane, and toluene.
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converted to anot her conpound of fornula (B)Fewsuagy 2007
techni ques well known in the art for exanple, a
compound of forrmula (I-A) may optionally be converted
to a 25 conpound of formula (1-B) or (I-C according
to the process outlined In heme 4. 8 February 2007

64 Scheme 4 e N- LO[Rs)a-Ra (XVII~ N Base $ Adtco
01110 HO41121-11a (I1)C,L As 5 (@)al-AMXH Mt 8f)u
dorodipointhef fommlzll-ABmayrals begopverie tq a mpoumfiymw a (E

If%s‘i'%ﬁﬁ T(?I'{)%'glsg’g:ﬂ'e% IogpoogrfgrmiISal is selected

fromthe group consistingchemeSS(0)r-, -N(Rfl-, -C(0)-

-0C(0)-, g6 C02-. -C(O)N(R1-, -C(0)N(RES(O)a-,
-OC(Q N(RL-, -0500)s-, -S(OhN(R”J-N S(0) aN(& ) (O -,
-N(RI 0)-, -N(RI CO -jang - ”
N(R OR eayi gPBupjo and
al | rv bles ar e ramtedef i n nc ctgon with
Sc{:qz . abo _g-oﬂn gener al thQQ dcess for ring a
dund of formula (I-B) corrprlsesthe ste of . 25
a) reacting the corrpound of foran% with a base
and a conpound of ) HN{R7)-(R%),«{R8) XXI
or
’{ HS-(R)AR?) XXt
ORY or
\ / M-(RT-R®)~(R?) XXil!
-C

wherein M is -B(OH)z, -B(OR")z, ~Sn(R")z, Zn—ﬁalo. Zn-R", Mg-halo, Cu-halo,
Cu-B" where R™ is alkyl or cycloalkyl, and all other variables are as defined In

connection with Schemes 1-4 above.

Generally, the process for preparing a compound of formula (I-C) comprises the steps
of: .

a)- - reacting a compound of formula (I-A) with a suitable triflating reagent to
prepare a compound of formula (0; and

b) coupling the compound of formula (XX} with a compound selected from the
group consisting. of a compound of formula (X0}, (CK1), and (XXII) using a palladium -
(0) catalyst to prepare a compound of the-formula (1-C). '

. ‘More specifically, a compound of formula {I-C) can be prepared by reacting a

campound of formula with a compound selected from the group consisting of a

+. compound of formuta (1), 0OUI), and QXN using a pafladium (0} catalyst. This

30

. reaction may be carried out in an inert solvent, in the presence of palladium (0). The

reaction may optionally be heated to a temperature of from about 50 to about 150 °C.
Typically, the reaction is carried out by reacting an equimolar amount of a compound
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formula (XVII1) to prepare a conpound of tBerébeuiiyl 2007
(I-B); or b) reacting the conpound of formula (i-A)

with a conmpound of forrmula (DCX) wunder M tsunobu
conditions to prepare a conmpound of forrmula (I-B). 30
More specifically, a conpo@Ad of formula (i-B) can be
prepared by reacting a conpound of fornmula (I1-A) with
a compound of forrmula OMI1). The conlgseunds of 8

n

oFfiamula(XX) 2 n efiimblar amduat ¢Hthe campou eetas frpmithg group
| ab

CRIBHPE Y OmPrrR e R, 1l il (WANE Y B 1) catat
ls{tgplédgi;%f@d;r% irﬁnlﬁzgﬁh peri’:em\ceméméd tt;iy::? é?umf ;:;rgu;la [)_I(_};]e :
E@g;négré @ I 1p6I fi e utt li Y of f |
téti)ém\(ié%ehenwmoﬁmmg;ﬂgafm (ohgmus[um:;vl?dgﬁnggn%m)d?mllad%mw 2
(Q]) A z)lso,pgylbieemgﬁ?ﬂrgg, Hapadt %@?Fagﬁvs {g‘ﬁ.gﬁé%ﬁﬂ?ﬂyﬁqﬂ]
sﬂﬂ%&.?%&gﬁatpgaaﬁﬁitiuws psausmm grag?m include butchee mling](g?g ot
pelladivm it ace st aﬁ@g‘u%‘ﬁn}!ﬁ?{'ﬂ? Bélﬁﬁ'gm @qﬂh% asst um
di&bﬂéfdhi}&nprﬁ}iﬁrﬂ%@ﬁm@)ﬁalauiuhe(ul énd bisidiphengiphospttimoférocenehi s

IR iohlerise StAble sOEBES 1 P FEARHDOL i byt avs pot imited .
to N ALdifhe Mg Sk fdrsh amnhetbluaﬁapmzmm.z-

conpound of fornmula (1- can be re reacting
dmeﬂmmndﬂ-mﬁhﬂtﬂ-w ‘d'Ay"%BP% glﬁ'ﬁ%‘" foe

N e bt eGP e asmplwwwe(bwmaaebut
commercilally available or can be pr Q%rq&'d ﬁg&% |
arenat imitecioarsiuns cacbupatcewgiim ‘ﬁ"‘l"ﬂ%teé“s amings. FEMPIFY

| oﬁﬁ t!:ial? g%uﬂﬁmé dithred ifide lﬁ:a%fé%i lirdah tlﬁihé\imbﬂ)hme.

Coh It1ons. See, 331
umnaﬁ@s;sm Qinmﬂphosdmpethmﬁ.@u -Bubis(dﬂphenﬁy{'ﬁ'ég? Y- 28
T
ol PP 00 S o i e
colvabricil soamexhr peaplmd gither as discecet campotiads of s@staﬁp@lrm 8tY r oom
ORI SHER e Sfe 3H Lk . ?‘."‘p tﬂﬁﬁ'ﬂ‘?fﬁfne
41 wsmml(mmhmmend Oag:dett.ﬂ:inﬂdeWE P et al,

oo Qe 7S FROG U A, gfﬂy?%%&i?%oxéwﬁde

(z@bé]snm&ﬂmh Q@Ihlcardouewham-1mctzwol B&dMaltbSLLyAcc
azodi car boxy at e. l es of suit d Eel ; g&)‘ mts ,

Chese. RenBd 895-3&@ (169311 Sﬁ'éﬂ"bd‘e--’- Organomet. 76:147-188 (1

Négishi, E, J. Organomet. Chem. 576:179-194 (1999); Stanforth, S.P., Tetrahedron

54:263-303 (1998); Littke, A.F, Angew. Chem, Int. Ed. 37:3387-3388 (1999);and .

Thorand, S., et al., J. Org. Chem. 63:8551-8553 (1998).

A compound of formula (XX} can be prepared from a compound of formula (1-A} using

a Sui’wblé trifiating reagent. This reaction is typically carried out in an inert solvent

using a base and a reagent designed for conversion of alcohols into triflates (e, a
triflating reagent). Examples of suitable bases include but are not limited to sodium
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but are not limted to, tetrahydrofuran, 8 February 2007
di oxane, 1, 2- di net hoxyet hane, 25 di chl oronet hane, and
tol uene. 8 February 2007 66 A conpound of fornmula
(I-A) may al so be converted to a conpound of fornula
(1-C) according to the fol 18w ng Scheme 5. Scheme 5 g
0 9CR10 Conversion to ORtO XX 1/ Trinate 2, OH (Q2
nl -An CFOa Pd (0) HN(RT-(FPWR,) XXI or 10

Herbmnate, tiigtkiamines\pyiging. seliemhydxide. and lithium hj_ﬂtrimqth\,{i;llﬂ)

IR e el e it b ooty Qb o
of. Sjtable &iflaging rmgdﬂsaforﬁtiﬁrmﬂowm:iudbbtﬁsrm@ Iimﬁrdj@f i tnﬁd
I e
ot GRS 0u sh e SR SrohicthaR ity SRR G f
cpbcrwlthﬂmomd:thar&tlﬂmlmidn‘ Saifable)inert mhl&htsﬁg this ccactbouincudef
SPLE 8 v ooy i orp it Y. S ot
.eﬁﬁpanmﬁom‘ne.f ormula 09() with a conpound selected from
the group consisting of a conpound of fornula 000).

DW), and ONI) using a palladium (0) catalyst to
Bs & ARther examplbud wiethodf for benvértingra bemgtdundpf foltbula (1) to another

compound of formula (1), a compound of formula (1-A), (I-B), or (I-C) (collectively
referred to as a compound of formula *(1-D)* may be converted to a different

compound of formula ()]

@ (@ I

wherein:
- R'is other than ~COR";
and alt other variables are as defined in connection with Schemes 1-5.

- Several methods, using conventional techniques can be empioyed to convert a

compound of formula-(I-D) to a different compound of fermula (1), depending upon
the particular compound of formula (I} that is desired. For example, according to one
method, a compound of formula (I-D) can be converted to a compound of formula (I-

- E} by removal of the carboxylic acid protecting group.

N%{]/Z Nﬁ{‘ o
\ § ToR° . |
[ M . WOH

I-D (Qz)n £

wherein all variables are as defined in connection with Schemes 1-5.

(@)

..
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More specifically, a conmpound of fornula (B Kebroary 2607
prepared by reacting a conpound of fornula ONw th a
compound sel ected fromthe group consisting of a
conmpound of forrmula ON, DW), and 00(Ill) using a

pal | adi um (0) catalyst. Thi $3 reaction nay be carried
out in an Inert solvent, in the presence of palladium
(0). The 30 reaction may optionally be heated to a
{Therp ereatverab omtfons foo naradinguaut H0s coovessinou Exantdes oGuitable

FA s Inpugh Bt S g iR B Wher ¥ 1 SRRSO
fde;lsrﬁtelcﬂnn(m prutid deidowheesiRli isvel0ai-Bip deprolctivh unter paﬂndbmiﬁh
S
R0l St BT R PRUP TR e S B BN e
m&@m&gco:m-&m:gmggb,lahﬁ gmg%ﬂ?igsklwﬁeu;em&fﬁmhgxpg@thents y
B Risposiots Fot ptingands ity Siohs K esRiions bt be BSRED &

e ssncec mmm@gwmm .
willog apparERtde pig @ﬁ'tf@rb%ﬁéfrta? m@%ﬂgpf%mm subfRds
ﬁﬂﬁl%lé/ fithé Me@tirel SER) nwremi Psad’ramtbi Bloups; Gedrg Thieme Verlag, )

npl f bl 1 I d
Seanrsongond Sseer i e B0 B et B b *°
Beh@sh (W xdridn), quuqrahslsonspmbh adi um (11)
trifluoroacetate,

di chl orobi s(tri phenyl - phosphl ne) pal l adium (11), and
E!cﬁrﬁﬁ&ﬂlﬂ gﬁiﬂnﬂ&lgapﬂg im0 be FiricL&Rvertkd td@ brisbubidof forula (I-
ichloride ta

Sul e solvents for this reaction

" Prbyiheatingbut are not limited to N, N-di net hyl f or mani de,
t et rahydr gfiur an, di oxane, tol uene, bengene, 1, 2-
di met hoxyet hane, gnd 1-nmethyl - 2-pyr rg{dl none. Bases
, 3 = :

may be included as

egl’r etbH Exanpésts of p
?,not Ilmteatoc

SO #’ af bonat &, and tri Al Kyl aj, e
sui | e phosghi ne. additives in tde but qEe not
limted to triphenyl phosphine, tributyl phosphi ne,
di phesheteirhgibpatiabtieastrdadefinalabove in connection with Schemes 1-5.

Hnthe

- 2,2" -bi s(di phenyl phosphi no)-1, 1' - bi napht hyl .

Compounds of the formula (XXI), (XXII) and (XXII1) may
This redttion mayl bk perormed imar iaeresohent Typdaally thereaqtion éscheated

ke i g S
t_h—Es reacﬁén ﬁElude PR aferivt imited tocdcétic0id; arﬂdachZ BN-( 2000)

1-1104 (2000 Wl f
| dJmFthv'&fmam'de- Jea#h%ﬁf%h%mh%géwwd(@ B - )| Lltt ke,e

et al. . Am Chem Soc. 122:4020-4028

A compound of formula (I-E) may be further converted to a compound of formula (-
G) using conventional amide bond coupling reactions with an amine of formula

" HNR'RE. S
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(2000); Hundertmark, T., et al., Og. Lett8 RPelirtia®y 2007
(2000); Buthwald, S.L, Ace Chem Res. 31:805-818
(1998); Suzuki, A.,1 Organonet Chem 576:147-168
(1999); Negishi, E, J. Ogghonmet Chem 576:179-194
(1999); Stanforth, S. P., Tetrahedron 25 54:263-303
(1998); Littke, A F., Angew. Chent int Ed.

37:3387-3388 (1999); and Thorand, S., al., J. Og.
Chem 63 551- 8558 (1998). Acon‘poun,{‘ nu ow

can be p"

typ| y ca gd out i NCom Ingnert Col |} usn&hg a
?(%) dod a reagént desi iofgy (E9A%e si on of "al cohol s
ntriflat (Le., a triflating™eagent). dxanples

of sui t abl e bases |ncI ude but are not limted to

sodi wheRinrMivaikbies arQid defired ir@hheutioh ®ith Sehemlek y4sani nes,
pyridi ne, sodium hydride, and lithium
bis(trinmethylsllyl) amde. The reaction is preferably

Thid PeartiorPcah ®ERAFied dlitdn S inbrt Wbﬁlﬁg aQraH@ty %b&hﬁm&@aﬂ\/‘ C.
Sujtable triflating reagents for this reaction.ncl ude

: awla ls caunfing reagents Syitate °°“P'F’!9f'F§56F'5FP€l“H%1h'§s"lﬂ‘F ok limited to

w&rcamsddﬁhwerﬂweaih.eﬂﬁﬁmrksﬁm-ﬂwchmnmw N 5
phenylt

| uor omet hanesul foni m d Sui tab}s@ I nert
1odexyl

hydrocitieride, ¥ Breatbpnvidiimidazele.gnd benzpiriazol- ingdhyl-
am.ﬂmﬁrﬁ%hbmhmaﬁm%s fihdl oﬂé@hﬁﬁ%ﬁﬂh@% eﬁ@wﬁﬁe

chl oroform I oxane further

readRyrpnparent torthesy gki io thecastn Flae earbpxvile agld ﬂBtiQmHY way be.

c&Weﬂw ﬁg‘ﬂ% ér%%ﬂfnla kid Xﬂlgmﬁ’dﬁg;%%g}ug tllf jﬂ vt the -

-a(nml qf EarmuladINR'R Emah!eemragmts far the veantipn afisech acld chlarides,

el S O, S, I ORI

tim@dhyliiepropenylamitie. Baseondyde opfianally 2dd&d-t; the coupling reaction.

- The reaction-may optionally require heating to a temperature of from abaut 40 to

about 100 °C. Suitable bases include but are not limited to trialkylamines, pyridine,
and 4-(dimethylamino)pyridine. Examples of suitable solvents for this reaction include
but are not limited to dichloromethane, chloroform, benzene, toluene, N.N-
dimethylformamide and dichloreethane.

-In an alternative embodiment, a compound of formula (I-G) is prepared directly from
“a compound of formuta (I-D).

s F
\_/ H,
Q' .

-G

‘{ OR'™  NH,
g -
@ | HJ' B 1+

wherein all variables are as defined in connection with Schemes 1-5.
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and all other variables are as defined in 8deheadinyd2007
Wi th Schenes 1-5. 20 Several nethods, using
conventional techniques can be enployed to convert a
conmpound of formula~(1-D) tnQ a different conpound of
formula (1), depending upon  the particular conpound
of formula (1) that is desired. For exanple, according

to one nethod, a conpound qgf formula (I|-D e
Thisiicastipn s tynically eesfoprrdig sealed grse] |WEE'J‘@P '-%*5“(—3} a’ﬁﬁg?ig'n%‘\‘}a|
r?%c_ti{blti‘ fsjtg@%agmgtéﬁﬁto%qér@eﬁdtamggbmbmo o abobtoi 2'0i°0.i J i
Itti ~1* o - -
Snﬁeblémlvcamfovaiﬁr%%s‘"ﬁv@ vk gt P metppR B
igﬂgP%a'ﬁﬁ.rﬁﬂﬁﬁdr%fuﬁan.gnd: aPGHary 2007 69 There are
several options for carrying out this conversion.
Exanpl es of suitable conditions Include but are not
e . A q
L dr e e e ot o

dégmutadbtl.on under pal |l adium (0) catalysis where R
is CORCHCH CH2, deprotection with gretrabutyl anmoni um
fluori,d€ 5 wher@ R is CO2CH2CH2GLLCH3) 3, and

hydr ' OAher.cysui t abl e
~ udefi nitions
@ in the,art The
cf@j/C€ of protecting group a

w T be appadeknt to one skilled in theldrt and,
detailed Information on this subject is available in
t he WhtrenallvadableSere as defined insdonnectidn with Sthewes In8: G oups,

ThE Qo eseion at s cafe kb g o, SLIBERC

iréagms incliité buraje not limitéd t@ythianyl cioride, trifgaroacetie,

dSyyiikdtion
SR o Merp BysHi e phbseligbysentolgh, WA werver ted to

. dicyclohexylcarbodiimide. The reaction may be optionally heated to from about 50 to

about 150 °C. Suitable solvents for this reaction include but are not limited to .

. -dichloromethane, chloroform, benzene, toluene, M,N-dimethylformamide, and

dichloroethane.

A compound of formula (i-J) may be prepared through a two step conversion process,

" comprising a) converting a compound of formuta (I-E) to a compound of formula (1-1)
by coupling with N,O-dimethylhydroxylamine, and b) reacting the compound of

formula (I-1} with a nucleophile of formula M'-R’.




15 H OHHeat ~ (Q" I-E (Q I-F 20 wher eBFelirhary 2007
vari abl es are as defined above in connection with
Schemes 1-5. This reaction may be perforned in an
Inert solvent Typically, the reaction Is heated to a
tenperature of from about 8% to about 120 C. Exanpl es
of suitable solvents for this reaction include but

are not limted to acetic acid, propionic acid, NA 25
di met hyl f ofami de, di net hyl sul f oxi de,g®et hanol , di oxane
and t ol yefe. 3 -E) maypbe

further : B | - Nty
usi ng LB ' ﬁhs W th
o Q7 Me 70 N g
S @HNR)Ra_NR 1/ Couppl(cﬁ) | 1/ O Con |lone

5 ,,20 z)n (C&¥€~-n51-EI-G erein aIIHvarlaIes are
as defined In connection vvlth chenes,1-5. Thi

reaction can be carried outy -1‘ ansl nefft. sol ven u5| ng
a variety of comercially bI CBupl
reagents. Sui tabI e coupl | eag 1 I nclude but are
not limted to
N, N-di cycl ohexyl car bod| fde. 1- (Br,,dl met hyl am nopr opyl )
-3-ethyl carbodi i m de
10 hydr SR8y i de, 1, 1' - car bonyl di i mi dazol e, and

benz a'rig 1aMy-hdloydushayd oriCettalorenchy| - am no) phosphoni um
. it anaplesgre et rprerion wACRReRR Pay T The
art. The carboxylic add optionally may be. .
The coupling reaction with N,0-dimethylhydroxylamine may be carried out in the
.15  same manner as described above for the conversion of a compound of formula (I-E) to
a compound of formula (I-G). The addition of the nucleophile to the Weinreb amide
(11} is typicalty carried out at a temperature ranging from about 30 to about 5 °C.
Suitable solvents for this reaction include but are not limited to, tetrahydrofuran,
dioxane, diethyl ether, toluene, 1,2-dimethoxyethane, and hexanes. See, Weinreb,
20 SM., et al,, Tetrahedron Lett. 22:3815-3818 {1981). Nucleophiles of formula M'-R are
commerclally available or can be prepared using conventional knowledge in the art.

* A compound of formula (i-K) may be prepared from a compound of formula (I-D)
through a hydride réduction
25

30 - wherein all variables are as defined in connection with Schemes 1-5.
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converted into the correspondi ng acid chl o8 Bebraagy 2007
subsequently treated with the 15 am ne of fornul a

HNO' R Suitable reagents for the reaction of such acid
chlorides include but are r.}g limted to oxaiyl

chl oride, thionyl chloride, "and 1-chloro-N N, 2-

trimethyl-1-propenylanm ne. Base nmay be optl onal |y
added to the coupling reac e [
316 reomimmayie Gar FROMIREY gt saint st ERbRte S o,

aba 7?91 Jbeutt zfsg@gsuiea% rﬂ?cﬁy héeﬁﬁhzﬁ:ldﬂaﬁ&&lre mﬂ nndud u%t
are no Imte otrla a (A
auqoaumtun«;nwmywmw ﬂe%inwﬁfﬁr%sf"ﬁ#'“ﬂw ES'BFQ’"QP
O S B g s o
ﬂppmma;e sefqction of mmnfprothwm Wil B AP B Sl 9 |
%} g;a?édy\ﬂ:tuh Yie Goikeat rlg agertOBRMPRS oPsuithl stlveats

repare |rect

f 25
inghude bat ar¢ mm)limusd tmawmhi%gvl Cthj-r. 13{; \mr%quwéianm

‘ mg?{]neesmﬁhzg&es ti]g,geamé&ﬁe%@h&gngefl ned in connection

bruary 2007 71 This reaction is
typically performed in a seal ed vessel with an excess

RnPR o forhl - KfFR e OBl RO SBBHATH P (1

ut are not limted

sol vents f this reaction |nclude

to nethanof, et han H i sopropa r of ur an,
and di o¥an ' dration of tHe of formul a
(1-G) bef\ugEd t oO¥aligha; e mpoling oM fornul a
(1-H). at

@ (@

K L
wherein all variables are as defined in connection with Schemes 1-5.

This reaction can be carried out using a wide variety of conventional oxidizing agents.
Suitable oxidizing agents inclt;de but are not limited to, manganese dioxide, dimethyl
sulfoxide / oxalyl chloride / triethylamine, pyridinium chlorochromate, pyridinium
dichromate, and tetrapropylammonium perruthenate / 4-methyimorpholine N-oxide.

- Examples of suitable solvents-for the oxidation reaction include but are not timited to,

dichlaromethane, chloroform, diethyl ether, toluene, and tetrahydrofuran.

A compound of formula (I-1) may be ﬁrther converted to a compound of formula (I-
M) by reacting with a nucleophiie of formula M'-R’.

o ,mf

L

l'l
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H2 Dehydration- 1hCN 10 | 1 (~121 wher ei 18 Bébruary 2007
vari abl es areas defined in connection wth Schenes
1-5. The dehydration reaction can be carried out using
a variety of reagents. Suitable 15 dehydration
reagents include but are nbt linited to thlonyl
chloride, trifluoroacetic anhydride, phosphorous
ozychl ori de, phosphorous pentoxide, and N, N

di cywhestieM) is¢Madula, fi-dalo orfe-haleact i on may be

opt i ey h'éﬂgfglﬁf: porag?,g‘{l%about 50 to about 150 C.

Sui tab ven hi's reaction include but are

not dlliatker watiables ard psdefibechimspneation with SehenesInd. benzene,

t ol uene, AN-di net hyl f or mam' de, and 20 di chl oroet hane.

A conpound of fornul a é may be rBrepared t hrough a
The\addisibe pf the nuabaophiterMBR' tnelbsaldelwdcrpfr @%(’ is PO t i ng

iR S8 e AP oo B EAPROLE SObicRBIS

fob}his readtion irgtlutié butmenput dimdted fo, mrahwpirtrfunaa. dioxang, digthyh a

ophi,l.e,. of formJIa 8 February 2007 72 S N
-ete&q? Eﬁu@é&ﬁ%ﬁ?"é{%" %‘%ﬁaun sz 51-(Qn W N~

MRs ~JI R (4 W 10 wherein M is U, M-halo,
Asap aemative to The mvicsikArgrEtd metGld, £ 8onfpbufd G hE rdtiilia 0ef
may also be preparcd by conversion from a compound of formula (I-M). More
specifically, a compound of formula (I-J) may be prepared by oxidation of a compound

of formula (I-M).

For g

(3
(@) "

wherein R is H, alkyl, alkenyl or alkynyi; and
all other variables are as defined in connection with Schemes 1-5.

This reaction can be carried out using a wide variety of conventional oxidizing agents.
Examples of suitable oxidizing agents include but are not limited to, manganese

dioxide, dimethyl sulfoxide / oxalyl chloride [ triethyl amine, pyridinium

chlorochromate, pyridinium dichromate, and tetrapropylammonium perruthenate f4- .

methylmorpholine N-oxide. Suitable solvents for this reaction include but are not
limited to, dichloromethane, chloroform, diethyi ether, toluenc and tetrahydrofuran.

-.,F-ur-thcr. a compound of formula (I-J) may be converted to a compound of formula (|-
M’} by reacting with a nucleophile of formula M'-R".

.
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The coupling reaction with N, O-di net hyl hydg@epragiy2007

may be carried out in the 15 sane manner as descri bed
above for the conversion of a conpound of fornula
(I-E) to a conpound of formula (1-G. The addition of
the nucieophile to the Weinfeb anide (I-1) is
typically carried out at a tenperature ranging from
about -30 to about 5 ~C Suitable solvents for this

reaction Ingfude but are not lim
tetrahyd uran, dpoxane, di eth et her
tol uene, {, 2 \Cﬁyet hane,
[ @ S\ / etRaIMLRiaTetrro 1n
8( Nuti—eﬁph of Igl\)ﬂ R are
co ly avai abl e or Re~pr epar el usi ng

conven i onal k ngw edge in t nart A c _Wpound of
formul a - are om a corrpound of
forrn!‘fhé"eE'!MJé} hnﬁﬁrj‘ﬁﬁg‘ﬁ‘ Eﬁﬂ%&i‘{ﬁ %reduction. 25 N-- N~
H  OR%Gs Ragkyr; sikényl dr'ayryi;lénd 30, vvherel n all var| abl es
are as defined in coppection wth he
Febr @l pthepyayiablesase ﬁgrdqg"‘?déQE‘f"‘ ip, o '@%Sﬁ"‘h 83“( I'n
Iﬂﬁleb?ﬁfei of FOMYBI'-RIE 3t oRTRATNT tNaiabledrGambe pregared ustngut
about 25 C. Suitable reducing agents include
ggpventipral W'#dﬂﬁf’t@'@ja’ﬂ-o di i sobut yl al um num hydri de,
['ithium al um num hydri de, and |ithium borohydri de.
Suitabl e solvents vary consi derablé ﬁ i)endl n nlt het
mnwbmmcsam:nucgoug@m 2l gF formula 21 & Sically Gapriey o
a%&lt?fﬁﬂegat Jgﬂieqsfrc{n?ﬁﬁht t¥abut b@c ST Hveh féhﬁﬁe

art bas e choi ceﬁg‘g reduci ng

reagtion mﬂud«nﬁw’t@# rastt fimited ’albteé'agﬁlﬁ'efﬁ[' slioxanceticthd othef: ar e
di et hyl ether,
ey | FdrinbBethite, AL’ 00 G 2L omet hane,

tol uene, and hexanes. 10 A conpound of formula (I-K)

Aﬂ(ci(%'ﬂﬁnuo%l fgﬂnﬁ%d(mﬂ rialy 50 RlrfhePeondfRg {05 cSthpouiRd Bfofnula (1-

" N) by halogenating the compound of formula (I-M).

o wa

M N

@/

wherein X2 is halo;

R'® Is H, alkyl, alkenyl or alkynyl; and
all other variables are as defined in connection with Schemes 1-5.

This reaction may be carried out using any conventional halogenating reagent.
Examples of suitable halogenating reagents include but are not limi_tet_i to-
triphenylphosphine / lodine / imidazole, triphenylphosphine / carbon tetrabromide, '
phosphorous pentachloride, thionyi chloride, phosphorous tribromide, hydrofluoric




10

15

20

30

Oxddatlon '"H QQ 15 (Q" NK Ma 14. whe Eebrusry 2007
vari ables are as defined in connection with Schenes
1-5. This reaction can be carried out using a w de
vari ety of conventional oxidizing agents. Suitable

oxi di zi ng agents include buf®are not linited to,
manganese di oxi de, dimethyl 20 sulfoxide J oxalyl
chloride J triethyiam ridiniumchl orochrorIate

A | reitassivn fluotidr: mﬂep{n@ethﬂﬁg%@& N-aparessyacimie Syl
RS DA Fealon N TTRRIAGL e Rl ot @b of

vents e oxl dation reaction include
tiethylzether, niuthldrbmttthm. t:haprofom. aetenitsiinetaluen® 1.2chl or of or m

gih%{hlax‘}fgﬁhg%dh&&}ﬂ&ene and tetrahydrofuran. 25 A

oun orrmula (1-1) may be further converted to
a corrpound of formula (I N) “by reactlng wth a

e S L

Obssinglaseductiehal o or Ce-halo, R' is H alkyl, al kenyl
or al kyné{“and all other vari abl es arg” as defi ned In

connect with Schgnes 1-5. 5 The |t|on of Ht he

nucl eophi | 4. M SRIBAL 0t hg, gl yde ) IS
typi caltw/ canrigd ol l‘?% rom
about @ 3 5 C. Sui tabI e this
rea bv” 1 ncl ude but are not

tet ?Wdrofurap di oxane, di et et her, Hool uene,

1, 2-di net hoxyet-ﬂa and hexanes 10 As an alternative

t o t WheRiEEiOEd;Y descri bed net hod, a conpound of + he
f | J _
OF Mted,  atir], alkenyt or alkynyl; and

all other variables are as defined above in connection with Scheme 2.

This reaction may be carried out in an inert solvent using a variety of conditions.
Examples of suitable reducing agents for this reaction include but are not limited to,

- lithium f ammonia, zinc [ acetic acid, lithium triethylborohydride, tributyltin hydride,

{ithium aluminum hydride, and samarium (ll) iodide. Suitable solvents for this reaction
vary considerably depending upon the chosen reducing agent. Examples of suitable

- solvents include but are not limited to, tetrahydrofuran, diethyl ether, 1,2-

dimethoxyethane, dioxane, toluene, and hexanes.

A compound of formula (<L) may be further converted to a compound of formula (I-

'P) by reacting with a compound of the formula (OV).

éﬁi M= e

a
"o P
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may al so be prepared by conversion from a & gFepaisig 2007
formula (I-M. Mre specifically, a conpound of
formula (1-J) may be prepared by oxi dation of a
compound of fornula (I 7171 ~e Rs/ R

Oxi dation Q (Q@->n MIJ wherein R' is H,

al kyl , al kenyl or aIkynyI and 20 all other variables
are as defined in congafctm wit h Sc ﬁéS Tpis

r eactyhsreincalyagiables gre ss fHgnaEC 'bl'g b 2eheines 13

THRR:RAbA B eAtiedNith #i inert SORAE, aonvemmat ReMaémperatiirb rmc

%%ﬁ gisea ﬁg&f@ﬂ&@“gfﬁgwpa @bﬁ fsg%la@ug]tqﬁ% éﬁséribed in
Mo et Sdﬁf o, gyhffﬁ'ﬁrgﬂ-ﬂ@ﬁ(” 56%), ﬁ)ﬁcélﬁ' thé kERtRA'Is carrled out using

or oc romate pyridiniumdic romate and

-m@hmpastpysoamm@mammwwequm bongtet hy| nor phol i ne

N- oxi de. Suitable solvents for this reaction |Include
but are not " limted to, dichloronethane, chl oroform
lnlarather embodiment, a componed ofi farmula §-Qhyay-bsraonvanted t9 8 ¢ her |
a
c%m QA ?&pﬁ(aélf-%fm’ t:l?‘nﬂ gibr&?%&?ﬁ?ﬁ?ﬁ%@dﬁf

ound o a

' fumuuaamsh ot 2capipofind ofifoenuls (IHQ) magbauonyented gireatrsito azs N S

JJ f RMEREB/ , tR ah 5
CF%Q?L&I(‘ 095'4 Bhlﬂll\/#]} wherein M Is Li, @g haIQo, qCu- hal o

-or Cc-hgfo, RL6 is H, alkyl, alkenyl s al kynyl ; and
al | gqther variables are as def i nedh? ve I n connection
withlSc RS, - R'

Q' : . Q..
@),/ TOH 1q @)/ 0RY1G

(@ R R

wherein

nis0,1,20r3; _

each LG is the same or different sultable leaving group; and

all other variables are as defined above in connection with Schemes 1-5. -
Compounds of formula-(I-Q) may be prepared according to any of the.methods
described herein above. The compound of formula (I-0) may then be converted to a
compound of formula (I-R} or a compound of formula (I-S).

- fhe compound of formula (I-R) may be prepared by either of two methods. According -

to one methad, 2 compound of formuia (I-R) is prepared by reacting a compwnd of

formula (1-Q) with a compound of formula':' LG-{R%ee-LB (OXVIL), wherein all variables

-
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Nucl eophiles of formula M-R' are commer ci & February 2007
avai | abl e or can be prepared using 10 conventi onal
knowl edge In the art The addition of the nudeophile to
t he al dehyde of fornmula (I- \CJ? is typically carried out
at a tenperature ranging fr % about -78 to about 5 ~C.
Sui tabl e solvents for this reaction incl ude but are

not limted to, tetrahydrofuran, dl oxane,
arersidefingy abovey Spasific examplesiof suitahlp deaving, erou@rl@‘lﬂié)bahérs noa,

Giiteq v %1, 2By, Lorogn] IH 'WSOEPchQ? SﬁHJb‘iJk%anSnﬂﬂ! Bf Foﬁﬁ‘ulﬁ 0

aconpound of fornul a hal ogenati ng t

- DeMiibara doramercigthmayaitablelor may bmsargd)wngwenmm@hmmm%

(fﬁﬁ(f%aétro My b\é'*&?rﬁ@ti &t%ﬂ Jl iﬁf.'rfﬂ ?Alﬁﬂt. %Ehvxﬁerlt@ aHroo?h' ﬂ@ﬁberature.

or "al'k er varil a

drethie rpmsencn of:a)swﬁabjc hm fiatmplesofsyitable Yases, fonﬂlls geacmmclm
War? ﬁ?tclﬂléxed%l pgl%su#f Q{ng‘%ysoﬁﬁnwvcg%ahﬁ %ldﬁ?lééggcgﬁ%t I'ng

ogen a
Ismhiuni bydride, aad potassium hiydildes dxaroplS®f suitaphémglh Spﬂwﬁpfnr this /

Yk S bl &, RARERRRP e, 1 BhRuran,

diokane] ahd, 1,2otdiowthoxyethase.t ri br om de, hydrofl uoric 8
February 2007 76 acid / potassiumfluoride, and
di met hyl sulfide / N-bronosuccinimde. Suitable

Acdoxtiny afsgdsonﬂ hiemoﬂ.eﬁﬁind ipoond ofcforalita [b-lﬂl is preparexbby deacting ad
to tetr r r i oxane i et e
daroried St i hamn s Srapid of Bl HoTRA=1o o
?Jh&eld:anﬁﬁlm Ekhﬁﬂéﬁne?ﬁl@bvhh ESpREIAC exan?lc&oﬂbﬂlﬁhwmhi@‘ . .
ormul g (|- ma e further cqnv e conpoun
PurRIp et b oReocaSpig. Gomeeurts ot (g a1 P
commerclally available or can be prepared using conventional techniques. The
reaction is carried out in an inert solvent under standard Mitsunobu conditions. See

" Hughes, D.L, Org. React. 42:335-656(1992); and Mitsunobu, 0., Synthesis 1-28

(1981}, Typically the compound of formula (I-Q) and the compound of formula
(XXVli) are reacted together with a triarylphosphine,.and a dialkyl azodicarboxylate at
room temperature. Examples of suitable triarylphosphines include but are not limited
to, triphenylphosphine. tri-p-tolylphosphine, and trimesitylphosphine. Examples of
suitable dialkyl azodicarboxylates include but are not limited to, diethyl
azodicarboxylate, diisopropyl azodicarboxylate, and di-tert-butyl azodicarboxylate.
Examples of suitable inert solvents for this reaction include but are not limited to,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, dichloromethane, and toluene.

The compound of formula {{-R} may be converted to a compound of formula (I-S) by
 reaction with a suitable nucleophile for installing the group R. Examples of suitable
- nucleophiles include but are not limited to ammonia, primary and secondary amines,

metal alkoxides, metal thioalkoxides, potassium cyanide, sodium azide, organolithium
reagents, organocuprates, and Grignard reagents. The specific conditions for these
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wherein X is halo; Rte is H alkyl, alkenyl or

al kynyl; and 15 all other varlables are as defined
above in connection with Sch This reacti on may
be carried out in an inert 57§| vent using a variety of
conditions. Exanples of suitable redu0| ng agent s for
this reaction include but are not

|displarciRnts \aRinBii the ussiohtnese typea o relctsenﬂa'es 'ior Fﬁﬂnﬂeﬁ"ﬂﬂon of 2
lgrduplda bty ‘Bmﬁdirb @Shvcﬂtfohﬂ liﬂ thletal't.n Dl% déelidRt of dhe Ihé\}iﬁg'g%ﬂp

al um num h i odi de. Suitab

Seithsueh ang Ph’fﬁ '-if,ouldetzi@trr lpséal %Byfue%ﬂmlmé?wwg}dc an
‘?ﬁ@ﬁr{bﬁ’a&gﬁbﬁ Qtich fre Iﬁ’fﬁﬂﬁﬁgle gﬁiu&&m lﬁ:g'ﬁélﬁly @éﬁﬂ@&' Rsordlhg

suitab solvents in t are not limted

tte canventionalmigthads by ane wifled inyhe st her, 1, 2-

di met hoxyet hane, di oxane, tol uene, and hexanes. 25 A
compound of formula (1- L& may be further converted to
Alteronatinsivaal campound pffigtreulg (-S) iy be prepaedidiraesivifroma epmpound

ORI -8 ush rocQi et afpibabts o thbis gfribly YBold e 3 )
venversioh eﬁa gorepannd dEformmedai(i-4) tn/ascompoumdwfdcmmth{l-m tMore
g:%‘ﬁn ourTcP&ﬁ‘ Frrﬁxm[ S)Orﬂay b%lp?%é:lri ‘B? re%Uﬁngﬁr]Eoﬁi'Bodn'&eo‘ft

ven en Iy a

ﬁqmulaébmswiﬂnai conspound oftfammutn riGel@He-RO PP using condiddas) | s
to th d in. ] . .
GBS 38 0 858 e o 5 o g
gﬁh mceﬁmmﬁh oﬂﬁorltngla (5t tCompordnds.6f ibfmlsb@(:)%am camnieraially
such as potassium car n_anot her
BRI e BE pERGHAEE e SBIREFR ey e
converted to a conpound of fornula (I- R), which may
erted t

~n anotLI!nréP en?t?od?n?ew a compouna o? formlr}ig ?I-& Is eonverted 1o a compound of

formula {I-S) by reactmg with a compound of formula: HO-(R)«-R* (0CX) under the
conditions described above for the reaction of a compound of formula (I-Q) witha
compound of formula OOVIll). Compounds of formula (XXX) are commercla!ly
available or can be prepared using conventional techniques.

As a further example, a compound of formula (I-T) may be converted to a compound
of formula (1-U), which may optionally be further converted to a compound of
formula {1-V). '
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formula (1-S), or a conpound of fornula (|8 Ekbriayy 2007
converted directed to a 10 conpound of fornula (1-95).
6 N SNAR 1-R 004R) (Q@),v H(@)mLO 15 AIR Q
IS ( R 20 wherein n s0,1,2or3; each L6 is the sane
or different suitable Ieavp(?\g group; and all other
vari abl es are as defined above in connection with
Schenmes 1-5 25 Conpounds of formula-(1-Q my be

pr epar ed cording to any of the-neishods described
her ei nyalove. Thge conpound of for may then
be conyer nsconpound of o7 or a
conp of W df nul'a®( L-T8A., The oufyd J6f MBr mul a
(1-1i y be epared by eith ft t hods.

Ac d@y/di ngI 30 {o one nethod, (@ npound formul a
(I-R) is ¥ byreactin‘g)é\corrp'éhnd of . fornmula

ﬂrepar
(1-0) with a @ nd of formula: LG (R%L6 ()W).
wherein all var¥al es 8 February 2007 e 78 are as
defi ned above. Spefific exanpl es of suitable |eaving
groups include B4¢ are not fAimte®to -d, -Br, -1,
- OSChCHa a)% 050z- Phenyl ¥=8yi L.compounds of

formula @ are co avdld abl e or may be
prepared using copvent i \ ques. Whe reaction
may be car®d out in e ert solyent conveniently at
room t enper at ure, 5i|% he presecEF@df a suitable .
base. Exanpl es of suitable bases fR this reaction
Include but are not limted to, potassium carbonate,
sodi ym car bonat e, cesium carbonat e, s
wherein:

R is alkyl or phenyl; and
ali other variables are-as defined in connection with Schemes 1-5 above.

A compound of formula (I-T) may be converted to a compound of formula (i-U} by
reacting with a suitable acid, such as trifluoroacetic acid (TFA). This reaction may be
carried out neat or in an inert solvent at ambient temperature. Suitable solvents for
this reaction include but are not limited to, dichloromethane and chioroform.

The compound-of formula (I-U) may be further converted to a compound of formula
{1-V) by reacting with sulfonyl chlorides of formula (XXX}). The reaction may be
carried out in an inert solvent at ambient temperature using a variety of bases.

- Examples of suitable bases include but are not limited to, triethylamine, N,N-

diisopropylethylamine, and pyridine. Suitable solvents for this reaction include but are
not limited to, dichloromethane, chioroform, tetrahydrofuran, 1,2-dimethoxyethane,
dioxane, and N,N-dimethylformamide.
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sodi um hydri de, and potassium hydri de. ExagiFebgusiy 2007
suitable inert solvents for this reaction include but
are not limted to, NN-dinethylformm de,
tetrahydrofuran, di oxane, amd 1, 2- di et hoxyet hane. 10
According to a second nethod, a conpound of formula
(I-R) Is prepared by reacting a conpound of fornula

-0), Wit . corpound of 10- I11
LIt Shodtien. 8 batou of femile v shBered oA 1
ecaippurdboffbrrfuld §-XP | Acdnipaund\6f formulr{(PXhay badlitike coivered
descri bed ?ve. C‘@ﬁ)ounds of formula (XXVIIl) are 15
ct?rﬂw"@F'@P‘éﬂqa [ e or can be pre ared using
' arried out

hni ques. The react

condj ; NH3jug D. . 35- 656
(19 ‘ unobnﬁ—@y s 1- (19 ).

Typ Fly the oi!onpound of for (1-0) aad the
é‘éoun?l of formula (?0OMT)(G8ye reacted together with
a tri arvaphosphl ne,.and a dial kyl azlli car boxyl ate at
20 room t enper at ure. anpl es of suitable

triaryl phosphines in are not limted to,

tri phenyl phosphi nB~\ri - yl phosphi ne, and

t ri nudeophiehosphi he. SN,  suitabl e dial kyl
azodi car boxyl at but are not limted to,

di ethyl azodi C, yl at e, “¢fli | sopY opyl

azodi car boxyl Q% and di-tert- butyl azodi car boxyl at e.
Exanpl es of sui tabI e i nert solvents for this reaction

| ncl d t d t t et r.ah
i oxcaBerein e SienRh romThe S0P Sinaingiof 0P il AT B
t ol ueﬂeotha’mnmmdemfedﬂmmmoﬁ WwitiSchiehids DS above.

converted to a conpound of formula (1-S) by reaction
with a suitable nucleophile for installing the group

*R-com)aundl of SormiulaHW) Ay Be oﬂdichQ@ﬁ’Bé nd offotittda (1) usifia

not |mted to ammon

ri mar seconga n es
senvetiong! oxjdizing; ageat; wﬁ%ﬁ%n%r PFH“B rer&soxvgwg!ssv
amﬂbmsf thé e&hmaaf féﬁnui@ [lgemh htséiihumnuaeaﬂmabﬁsormula R

nocupr at es, nard reagents. The specifi c
a@nvqrbwmmwnd ¢fé’9@1t@a &-ébhmmpgwﬁf formulai (5 & t's
YR leo BEEE niiopfes Fot A et el E“ﬁ*'ﬁ“m’"*“}?é““

@drwrehmdirtmrdal sodipmtagetatey amrmmp ractwonoand dl-suhs@tuwaimim
ﬁ{s%%no ltﬂtlfe%!&\ ﬁglﬂﬂ &“tl:a‘?ﬂwlt Bsinfy dqliffioldr'ds b SHght

unct| ona
excess of the nucleophile in an mert solvcnt. such as THF, at ambient or elevated-

temperatures. In another embodiment, a compound of formula (I-X) may be

‘converted to a compound of formula (I-Y) in a sealed tube at elevated temperatures
between 80°C and 120°C, using excess ammonia in an appropriate solvent such as

methanol, ethanol, isopropanol, tetrahydrofuran and dioxane,
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internedi ate fromwhich the R functional gFébimaep 2007
be readily installed according 5 to conventi onal

net hods by one skilled in the art Alternatively, a
conmpound of forrmula (I-S) By be prepared directly
froma conmpound of formula™(1-Q using procedures
anal ogous to those descri bed above for the conversion

f ff | - t
SRS o G TEAR o 4 R TR
férfﬁfumfuﬂ-BBXHv&ﬁamaﬂﬁhaéﬁmuﬁdomgmﬂ?ﬂ?ﬂﬂhga\fbm@m&ddio
0 or a caonpound .of fornmul a:
ajcampesyl g?ferm%@%ﬂggm@“%w WO anal ogous to those
descri bed ap 04§ for the reaction of a conpound of
formula (1,0) "mith a conpound of for €c?"h/l

Conpounday &)(XI X) are co - "1
avai | ab epagage Usi ng

t echni anot hefr'"e%'fwd ound of
formul g OIS c@hverted to a co Qdr nul a

(|-S§1)yrq ting with a conpou@of fornul a:
HO- (R ) ~R under the conditions 488cribed above
for the reaction of onmpound of formula (1-0) with a
conmpound of fornulg

are comercially 2K
conventiNagl tecp#

can be prepared using
a fufther exanple, a
conpound of fornjy —Npy be ¥€nverted to a
conpound of f@pr? a (1-U, “which may optionally be
further convertell to a conpound of formula (147?):

e Hin 4 g 0ar€ g AR bbneEio Selcrs N bR ()

Thd/step-of CResrtiNg aT&hpound of formula (I-AA) to a compound of formula (I—
BB) may be carried out by reacting a-compound of formula (I-AA) with a suitable

‘oxidizing agent, such as for example 3-chioroperoxybenzoic acid. The compound of

formula (I-BB} may be converted to a compound of formula (I-CC} by reaction with
excess ammonia in a sealed tube at elevated temperature between about 80 and
about 120 °C in a suitable solvent. Suitable solvents for this reaction include but are

‘not limited to methanol, ethanol, isopropanol, tetrahydrofuran and dioxane.

. A further example of a process for converting a compound of formula () to a different

30

@ 1op

compound of formula (I) includes the reaction of a compound of formula (1-DD}) with

a thionating reagent to prepare a compound of formula ({-EE).

N{ | N:,C s L,
X e Yy
@ e a

Q1

| ~ wherein all variables are as defined In connection with Schemes 1-5 above.

Conmpounds of formula (=Q

.
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phenyl ; and 15 all other variables areas defined in
connection with Schenmes 1-5 above. A conpound of .
formula (1-1) may be converh:;d to a conmpound of
formula (1-U) by reacting Wth a suitable acid, such
as trifluoroacetic acid (TFA). This reaction may be

arried out neat, or in an Jnert sqlvent at i ent

T aciian i o€ ey b et iR opfReo RIS

itdr?liﬁemﬂ%ﬁ'e bﬂfro? EBonﬂ@B td wﬁiéd ﬁfﬂut 00°¢] :Eﬂﬁﬁlplfsmfratihbla ghiamnﬁng

chl orof orm e copoun or mu - e

TP At e 16 pfgspbimle B apifdn b4 TV 1

metakyphenyL 1, 5Ld kb 2008iphoSghe Bihe-2asd ik fide @R tHe AIkEBNtdble

The reaction may b arried out in.an inert solvent
5 spivenifinciyde %%rsa%!ﬁfdw@t eAg diexgnE And{YURFE- bases. 25

Fxenpl es of suitable bases include but are not limted

to, triethylamne, N N dtisopropylethylam ne, and

t A sempaad of frmula §rFLmavbercapverted to & compoyngdpf formuladls

E6)byFedtion Rith kh BideDureOin of i saveet hane, chl or of orm

t et rahydr ofsur an, 1, 2-dl net hoxyet hape, di oxane, and
N, N-di met /I f or mami de. 8 Febr uar y* 2007 l.\l n anot her
10 enbodi : nd of for e :

be

conver {ed gpound of f g .u’ conpound
of f a (\ may-—be>f urt ted®to a
conp of forygla (I1-Y) "5 N-- 1/

NH@a* gkt dige NHZ

wherein all variables are as defined in connection with Schemes 1-5 above. -
15 . Examples of suitable azide sources include but are not limited to hydrazoic alcd,
~ sodium azide with ammonium chloride, sodium azide with aluminum chloride, and
sodium azide with zinc(ll) bromide. By way of example some preferred solvents include
but are not limited to dimehtytformamide, dimethylsulfoxide, N-methylpyrrolidinone,
toluene and the like. The reaction may be optionally heated to a temperature of from
20 - about 23 to about 150°C. S ' Lo '

In another embodiment, a compound of formula (I-HH) may be converted to a
ccompound of formula (I-1l) using a coupling protocol. *

25 "“”{ = A\ OH |
= et ek
| (@ M a

Q
(@ 1uH

wherein all variables are as defined in any of Schemes 1-5.
30 The conversion reaction can be carried out by reacting a compound of formula (I-HH} -
with a sultable coupling reagent in an inert solvent, followed by the addition of a
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10 N nudeophlle~ NI -12 | 4Y wherein R B eberusxyt 2007
fromthe group consisting of -OR and -NR R, and 15
all other variables are as defined in connection wth
Schenmes 1-5 above. A conpo of formula (I-W may be
oxi di zed to a conpound of formula (1-)) using a
conventi onal oxidizing agent, such as for exanple,

Ry SR o & e, SubFAC Bl el riflR B¢
érle ?;iminﬂeﬂ?ﬁo L.?—Qarg'lhilwldllgﬁd’ﬁflgf.toxallyl Q?imﬂdfscmgﬂifyll?n:“ihﬂdc
A0 1D BV CEP B e Sprie e dany B Fadptagyine s,

Hydeylsisin®mdrethRrid@t Suitable bases ik@udeshatlard ribhmdtﬁgkb de,
St

sodi .um acetate, a ni a,,. and 0 .andg, di - ut ed
t&ﬁﬁ%ml_ne. um rieghalds gn 'iswre\ﬂfgﬁﬂﬂe'ﬂ%%%ﬁf?@“f'é"am
dpmaﬁauﬁhéawedqaf hrartérﬁﬁﬁrﬂuiehﬁfﬂoﬁlfhh&ﬁlﬂw_ aibbulCHtﬂaI Eihrhﬂ&tofh
excess o e nucl eophile In an inert solven su as
syigble salventsioF Bt reastion Iusjude buf Enatmied | mEGyITrmamide
dihRkdIRith-AR BT teiBRjdrofaraionpound of formula (1-X) may be
converted to a conmpound of forrmula (I-Y) in a sealed
tube at elevated tenperatures between 80C and 120C,

I §ét AotRer & Raripl BT Petindertion dihgHRBLAMGIpfdteeobPLamfdinberch as
nmet hanol , ethanol, isopropanol, tetrahydrofuran and _

formuladi-KK) iprepased fsony a zompoung of formyla Hrlflas fallows rpound of
d to a conpound of

formula (R=-AA) may al so be conver

formul - BB) by oxidation, ape{he conpqund of
formul B be converte ound of .

f or I-%ilgby r eacti-ga Wi moYi 4 CHg 2 CHe 5
N S | N S Rlowgt~ oxidize ( | - AA n |-BB

(@

whereinn'is0, 1,2 or 3;
PG is-a protecting group and
all other variables are as defined in any of Schemes 1-5 above.

The protecting group is typically carboxylic acid protecting group which when

removed yields the acid. The cleavage of the carboxylic acid protecting group can be
accomplished through many different methods conventional in the art. See,
Kocienski, PJ). Protecting Groups, Georg Thieme Verlag, Stuttgart, 1994; and Greene,

- TW., Wuts, P. G. M. Protecting Groups in Organic Synthesis (2™ Edjtion}, ). Wiley and

Sons, 1991.

~ Following the removal of the protecting group, the resulting carboxylic acid is reacted -

using a coupling protocol fo yield the compound of formula {I-KK). The reaction can
be carried out by reacting the deprotected compound of formula (I-15) with a suitable
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vari ables are as defined in connection Schenes

1- 5above. 15 The step of converting a conpound of
formula (1-AA) to a conpoungg of forrmula (I1- BB) may be
carried out by reacting a conpound of fornmula (1-AA)
wWth a suitable oxidizing agent, such asfor exanple

- ' ' rmul a

e Ve AR 5K ARASOn Jolned O re s imany 67

fekor@ay apyine wcptionaliva base. Syiable souplindiepgentsindludsbyt ¥

A0 561, B SERTRENE b BRGSO o
0-d7-adbicazotrinzal+ -y 1,1 83Hettemdtyluranium hexsfluprophosghate: o
bR S o AP enyfot SO PetEiRy

the tikn Pesresttios mbp beoptiangllidhedted to adieiperatoretof fropraboutrQiC b

ST el s St Gl A o poPUERERG T
dhaethqifcemeamide dihioremethark andrtetrahydiofére).. N N~ S NHQ NHZ

(QI1-0D W I-EE 30 wherein all variables are as
defined In connection with Schenmes 1-5 above. 8

i gétranathyr SQMgle oB3 cdriversibe asiiig coupling peetocoha conebuodiof | n

el prsrared o a ghmeciggor o atias St ooc

agents incl ude but
asul fide, 2,4-bls(4-

e-2,4-disulf
entY i/hcl ude but are
d tol uswe.

Exanpl es ¢ suitabl e thionating

nmet hoxyphdyLB-LR- di t hi a- 2, 4-
3 i Suitahlg 5

| ene, di oxa

ML R 1M

whereinn'is0,1,20r 3;
PG is a protecting group and
all other variables are as defined in any of Schemes 1-5 above.

The protecting group is amino protecting group which when removed yields the
amine. The cleavage of the amino protecting group can be accomplished through
many different methods conventional in the art. See, Kocienski, P.J. Protecting

" Groups, Georg Thieme Verlag, Stuttgart, 1994; and Greene, TW,, Wuts, P.G. M.

Protecting Groups in Organic Synthesis {2* Edition), ). Wiley and Sons, 1991.

Following the removal of the protecting groub; the resulting amine is reacted using a
coupling protocol to yleld the compound of formula (I-MM). The reaction can be

‘carried out by reacting the deprotected compound of formula (i-LL) with a carboxyiic

acld in the presence of a suitable coupling reagent in an inert solvent, and optionally a
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Furt her, a conmpound of fornula (1-FF) nay $Eelmave 2000
to a conmpound of fornmula (I- G5 by reaction with an
azide source in an inert solvent g 6 10 N NN J_ \N

/' 11/ " -~/ 1 NNNNNN* / H Q 2, )nlI-FFQ(Q@)n
| -GG wherein all variabl es8reas defined in connection
Wi th Schenes 1-5 above. 15 Exanpl es of suitable azide
sources include but are not linmted to hydrazoic
badegSitablesodpling veaagérdeiniddbub areavt Umiteditp - de, sodi um

S A s =

as@knBBasoli thgl)-1d8,3-tetrsmethyunnium|hiexafiuergphasphate. Suitable

di tylf ' ' | foxi

orenipR R et s e SRR i tyaing ad g e

TReErRSctioR Fhalf BY oftfonallyttieoted td & tenmeratinie ofdram stonb@Ede ayast of
rom 20 about 23 to ut . 150C I it

f b

B0C BrAgtes &1 DAt MRS A o gt Bine Bnar
dieRoRMetAnOhind tefrifiydafiran.11) using a coupling protocol.
%25 N, OH OH I-HH(@ Q )n 141 (Q@2)n Q@ wherein

all variables are as defined in any of Schemes 1-5. 30
BFLE uSEV R URHANIre RAThé SAMpRNcortaimsd hdreth anskilied In Bwart ng

d of formil i it h - -
e b s s RSB
stat@orﬁ)hl(:sﬁMg‘;@W fuhe@ohal defivitive BieoF o arotiee congroundok

e s s B ahEARGRS B hAo

dé}i@ii%lth&%ff’” de, dicycl ohexyl carbodlin de

“The present invention also provides radiolabeled compounds of formula (f) and
. biotinylated compounds of formula (f) and sofid-support-bound versions thereof.

Radiotabeled compounds of formula {1} and biotinylated compounds of formula (1) can

- be prepared using conventional techniques. For example, radiolabeled compounds of

formula (1) can be prepared by reacting the compound of formula (1) with tritium gas
in the presence of an appropriate catalyst to produce radiolabeled compounds of

formula (1}

- In one embodiment, the compounds of formula () are tritiated.

The radiolabeled compounds of formula (1) and biotinylated compounds of formula (1)
are useful in assays for the identification of compounds which inhibit PLK, for the
identification of compounds for the treatment of a condition mediated by PLK, for the
treatment of susceptible neoplasms, for the treatment of conditions characterized by
-inépp_ropriate proliferation, for the inhibition of proliferation of a cell and for the
inhitibion of mitosis in a cell. Accordingly, the present invention provides an assay
method for identifying such compounds, which riethod comprises the step of
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' reactrng the de

and 1- (N, N-di phenyl car banoyl ) pyri di ni um ch@édbigary 2007

Preferrably the hydroxylam ne is hydroxyl am ne

hydrochl ori de. Suitabl e bases include but are not

limted to 5 triethyl am ne, sodi um net hoxi de and

dl i soproyl et hyl ami ne. The r®action may be optionally

heated to a tenperature of fromabout OC to about 80C.

Exanpl es of suitable solvents for this react:h

spedificatiy binding Aecradiolabelad epmpeund of formula B prithe bial Vg'é‘d

d| chl o § or@not her

QuRSEBRL e bt Ao °‘°E'~‘"i‘%ﬂ'5°"*“b§“‘3$%?%col 2

ﬂﬁaumduméhle dscay methmdg will iclpde compedition binding assave: Th

@8"%&%&%%#5’%%*5'&5"’%"%%48*%?%"ﬁ%‘*""\".’&* (ol ()

s'iiihd4'5’ﬁia'l:ioﬁtvWouﬂfwl odrstivhs theregf, cambeamglogdi lalassavstamrdiwgatou the)| es

ar defl nag | Do 2Ry of Schenes 1-5 above. The
PW@‘“@'F &% ypical |y carboxylic acid

protectlng group which when renoved yields the acid.

The FollowiiyVaamples ark intendad hﬂlﬂy&ﬂadommlvjamme nettintaeded to lmit

can be acconplished thr h n S
58 erBRof Brsamverioninanaya: G5 Averon et diEiol B e
Wit ®AbivNg Groups, Ceorg Thiene Verlag, Stuttgart,
1994; and G eene, T.W, Wits, PO M Protecting -.
Groups In Organic Synthesis (2n Edition), J. Wley and
n%%@éns & %&nmg&iah%mmtoh GrelpRdpared laccofdirig 1o prcedupestii thy

resul ting carboxyli idis acted 30
tl{ge alnébmi?ﬂwpgg PHrUStUERS o [Mef E;’f"ﬁ 0 Be gl c¥¥pound of
fornula (1-KIQ The reaction can be tarrled out by
ected conpound of formulg (I1-J3J)
KO~ prgn2-thiapheRecarokiie o 5 gent
nol | owed by the addition of a
Yagine, and optionally a base.
Sui t abl e -coupl i ng ~~;nts i ncl ude but are not :
limted to 1, 1-carbowyl di | m dazol e, oxalyl chloride,
dlcyclohexylcarbodll de and

FI‘ Ot

in an inert solvent,
primry or secondag

' T0-a(solutinn bEmethyr3-bydedxy12-thiophenecartmxgated 5.0 31 SymeHA; um

chﬁ:roafgl uﬁroorﬁlﬂ %QQM 1M sulfury! chloride in dichloromethane (34.8 mL, 34.8
mmol) dropwise over 2 minutes under a Nz atmosphere. The mixture was stirred for 4

hours at room temperature and the volatiles removed under reduced presssure. The

solids were recrystallized from hexane to give methyl 2-chloro-3-ogco-2.3-dihydro-2—
thiophenecarboxylate (4.60 g, 76%) as white needles. 'H NMR (CDCls): & 8.38 (d, 1 H),
6.23 {d, 1 H), 3.84 (s, 3 H); MS m/z 193 (M+1).



10

15

25

5 Suitabl e bases include but are not |im t8debouary 2007
triethylam ne, diisoproylethylamne and the |like. The
reaction may be optionally heated to a tenperature of
fromabout OC to about 80C._ Exanples of suitable
solvents Include but are n limted to

di net hyl f or mam de, di chl or onet hane and
tetrahydrofhuran 10 In y(?t a}noth r exanpl f

formula (I-MV) is pegpared fgom a conpound of forrrula
(1-LL) as fol |l ows_$§ 2 15 ()~ -PG O (Q-,r -Fe
RT 0 I-LL (R2) . VR @Minn is 0,1.2 or 3; PG
is a protecting grglp and @9 all other variables are
as defined in any of Schenes 1-5 above. The prohgq%l ng
Tou smlpt[orsofamthm zfnhbxeéthm@#gdibw[ﬂ-ﬂmlewmwoﬂé% '

r#iel d ,Pﬁgloléo Dnmge accoﬁ%ﬁm acﬁ%c@ﬁﬂ%(wmmwss

can hrough man
adilddfbenzimldazale mas gas2sramel) toreath newmnemﬁhiosé@rm reaction

SR FUrE g ol AT OO b Par B M nTINBAR0
'm THEoRJaniephig Was erashed iith @atpn(liomidgnd Heghases were

SRR T ol oS PRSIV By S ynd SR o Wder
rt@céoﬁﬁ%xﬁd toIgiveg salid residug | The ges;duowaa:ldturatgd yltb watey [amtl,

R A, T e it ot el R AR

hBﬂ]’Fs il andlyzed by L(WMSh The waethmm& diutechwitkiwater (5tral)thetsence

t abl
coplet TS {9RAD FmReSAn o AR Foistsd By Bl &0 ¥ERPC
uRA REdulmh. TRASHHBS forh asmltﬁkecuwaoan endazetid acid rmmomre:r: 1-
carbonyl di | m dazol e chl.o

aaalwé b eapr. A heLeath prag ndHere ot f“fhg*’“'t purity they were
BV AR sl lokpmiadl- S-Sty ur oni um

o hosphate. Suitable ases n Ie
: tmhenmbmdats 958 0o 10 2520 Rsnovrbrous sy LN EiSa0E
816167 bok KSH), 8.69 (5, 1H), 7.80 (m, 2H), 7.39 (m, 2H), 7.14 (5, TH), 3.79 s, 3H). MS

mfz 275 (M+1).

Example 2B: Methyl 5-(1 H-benzimidazol- ]
thiophenecarboxylate and 5-(1 H-Benzimidazol-1-yi)-3-[(2-methyibe
thiophenecarboxamide.




10

15

20

25

30

‘thiophenecarboxylate

5 The reaction may be optionally heat ed-t o8 #ebruary 2007
tenperature of from about OC to about 80C. Exanples

of suitable solvents Include but are not limted to

di met hyl f ormam de, di chl ordgmat hane and
tetrahydrofuran. Based upon~this disclosure and the
exanpl es contained herein one skilled In the art

RSB R b i
(QBB’@?]%IZQ%M A pbtaBstink euawnatémazay; ons mirodieof i nto

anot her conpound of fornmula (

dinethyifacmamide ﬂqml&wefﬁdaw@r@w-?-xvlsm (31,4 0 mmo). The
rR Qéﬁ?é \Q{s%gh&a#ok ¥ hBﬁJrE‘Fl[r’o&ﬂ \)Jeglﬁfrh ¥ t'h\-f@dlhﬂ&{ vﬁlﬂf watd(1.8he

I 'nven es radi ol abel ed conpounds

nﬂﬂ ﬂ'bc mixtuxe whs exiacted wltbcuhnwz xBanl) aushibe goraainggrethes pXHACY

a5 BRA AL G BRAAL AR TS P Tl L rested W ¢ o
zwammumaim méthdrol (3uhld in(a Pyrexest tube s edprgtl@jTet]gq-H screw

SO AT G MR Ul Rign ARG o A AERAEn,

- vids eoammmm 2N aforontalimméthanoh(2t i) was addedraarhihe fest tuhe

2681 i £ a9 LS fonqfsfiaf” Y, fpli iR R

stichgel (Uwg)twas bidad totheoesetion mmﬁn fotiowed by mmretion of the

d h | ab
plebes et e e preseolt The e et SEIRP itIpudky ok i =
Idbﬂﬁ*@léhrh*tdye afAd fubjectedto & hadientshution |using ethyl aoétat:&lnmel nds
(45378 G apsnte RO g Afeseh A el b A 2B 500k e 1,
nPéﬂlﬁ»l et @(hig e ROWL ?éaﬂ?‘u‘e paditedfion elmcatuomude prodismtrand ther
n

the treatnent of co

d
apprapiate fragtignewere S'P’thi%‘?daﬂ"a gﬁ?ﬂéﬁn’gf@r I ’ﬁ%ﬂ‘"ﬁ‘ﬂ" Sp give
R Sf[ﬁ?-ﬁéﬁzﬁﬁ‘id%l @-ygal-[(z-mﬂwlbaszvnm 3Qnioptienedathionylate
mtosis in a cel Accor di ent | n\‘_ﬁr}tl on
(oS pganei wbespid] nmwnuge—dpldéﬁ«zz s, THl7 B e
GIfpg8 &S%g};t&@g@t e P 335(&& mhe z&t(rﬁmrmfs.:s% (s, 2H),

uary

b
a2 BSOS b Mbeerd S H borzipidazpletvI-3-l2-

RPN i 0 S -

' dam 8. esb(s.er HATB0)(d, e, 7Bd {s+bf $, RH), e (ddeulcumm, BH), 528 (m,

ol k570 oo B R OIE %, o ™

Example 3: Methyl 5-(1 H-benzimidazo!-1-yﬂ-3-[[2-niéthyib5nzvlloxv]—2—"
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5 solid-support-bound verstions thereof, c8Febguary 2007
enpl oyed i n assays according to the nethods
conventional in the art. The followi ng exanples are
intended for illustration only and are not intended to
linmit the scope of the inv#htion in any way, the

i nvention being defined by the clains 10 which foll ow
Reagents are conmercially available or are g)rcg;:%@gm

Taconiktirmef reathyh 5t banzimidazel-11yB-3-hydragy-2r thioghen
' K -CH3. 15
(308 1 i 027 201 o

- dmeihpfaimemde (50 mpveas eddedisolrpape-Tyeng (05271 ok 28h msol). The

R e s R RS b e

161} lafd exdected with @tep (2008 iBn dh¢ GrdarBe laykr $4s Bashedvwith water

(46 PR s2Sray Bline T i 4rgari 500, Lano AR BE G okl

p’rhalfé lfjnh@' reduced presgre Itrgemlnzmdgm dasde hﬂtﬂivk%ﬂtfbbm_ﬁﬂﬂdﬂd:‘fr e
(0] S re recr Ze [ exa

WA e iten o 2 o e badie A R s BT

(blgl-S?Qle F a.?gg@ 16 1Sz ! e veredd.as), 776NV, 1.530dhIH), B420dE 8

g et ko b o bS5, e 1
(ﬁ;ﬁﬂH' benzl mi dazol -1 -yl ) - 3- hydr oxy- 2- t hi ophenecar boxyl|
a

. Owe 5 To a solution of nethyl
2- chl or o- 3- oxo0- 2, 3- dl hydr o- 2- t hi ophenecar boxyl ate
E&Qn@égi %upn-.cheﬁ;. 314141113 BLRER kN H.m) (and in a

was added

thispheinatadoxarhide (0. 061 g, 0.52 mmmol) to each reaction
The chl or of orm r eg®F{ on .10 ;cs stirred for 22 hours at
dnl.uted with chloroform (2.0
s Washed with water (1.0 ni)
ated. The organi ¢ phase was
anal yzed by LC-MS and thep concentrated under reduced
pressure to give a solid % due. The residue was

triturated with water filtered and dried. The

A ek BT o2 A R et AREBHR 2 0017

thiaphedidarboRyate (0. 114%20.802 thimolybd 2M Imethanolic ammonia (5 mL) was

room t enper at ur g~
m .). The organitc g
and the phases weTre sepa

heated at 80°C for 48 h in a Pyrex test tube fitted with a Teflon-lined screw cap. The

reaction was cooled and charged with fresh 2M methanolic ammonia {2 mL) and

-heated at 80°C for 72 h. The reaction was again cooled and recharged with fresh 2M

methanolic ammonia (2 mL) and heated at 80°C for 48 h. The reaction mixture was
concentrated under reduced pressure and the solid residue was dissolved In

. methanol:ethyl acetate (1:1). Silica gel (0.5 g) was added to the solution and the

volatiles were removed under reduced pressure. The pre-adsorbed material was
packed into a solid loading cartridge and eluted onto a RediSep sllica gel cartridge (4.2
g; 1SCO) using ethyl acetate; collected 18 mL fractions. The appropriate fractions were

combined and concentrated to dryness to give a solid residue. The'solids were

triturated with methanol:ether {1:2) and collected by filtration, rinsed with ether (2
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cooled on lee for 30 m nutes and the sol i d8 Ecbruacy 2007
by filtration and dried at 50C wunder vacuum The
solids fromboth the chloroformand acetic acid
reactions were analyzed by Hnnr. \Wen both
reactions were of sufficient purity they were

conbi ned to give nethyl

e F R o

hidhBiendehi®dkantidy ds ¢l lzghtlyth\oﬁoﬂle\/ﬂINMElDMSCdel sBms(mrnHl, 1

7‘% “'-1"1?1) éf’sl 40, %%7 &ﬁﬁ??l"i’@ 2@1@“’2‘?‘5%%@""@)&%‘1 &,

tshnalls QHP 218 ReSH)] NS Az se4-(M+1).

yl')-3-[(2-nmet hyl benzyl)oxy)-2 25 thi ophenecar boxyl ate
- and 5- (1 o

Ekbrifl 3! BL(¥ABRhzimiddzo)-1-31){3¢ [f2-Arethihe -2-0xy) - 2-

) car poxam de. February 2007 89
ﬂﬂﬁﬂ!ﬂﬂﬁéﬂgﬁﬂiﬂﬁﬂ met hyl 5-(1

H benzi m dazol -1 -
(0.058 g, 0.21
0.23 nmol ) In
a- br ono- o- xyl en

- 3- hydrxy 2-t hi ophenecar boxyl at e
AN\ pdt assi um car bonate (0.032 g,
rnétt de (0.50 m) was added

23 moi ). The m xture was

e

" stirred for 6 hours at rqomtenperature and then

3.). The m xture was
extracted with ether Mg m and the conbi ned et her
extract was concentrated dryness under reduced
Tpa selstioreof idikeyl MWWIMTM&*MW&M%i ain

diluted with water

oneARS ol s, Podafit o (40D Fletididol 1

nﬂm hydr}mddm(gngtlfu CThe tribeture iegs §tivred Tordi@yours Thrgomdsmparatire.
THE RS i 26RR) HUHEGZ Fith 3 P gEC AR (8 iUl oS
s&ﬁ@ﬁeﬁe:tfw‘l@:&daﬁ}mlﬁdtmm &g diied ag/givedue:ma g effefi Hdnnzi?lidamtdl- ed
visdizsmetibgr ot lodasiamarfis Ao i Vel SRS e

(nmsiﬁa ]*@Pb:lfﬁids.ﬁﬂfﬁ.w(sem) T (Bide2HOETY te.am,s;sm(aismwm

| oaded Into

trid d bj ted
(@) 74y 532 (aﬁﬂbﬁ-aw.ﬂﬂgy‘éﬁélrr el onexane

(25:75) to ethyl acetate (100% using a Redl Sep silica
geI cartrlde (Ai 2 0; ISCO). The 15 met hyl ester
p » 13 N aZ0) 5 ) i e kYO Y H p

" To a mixture of 5-(1H-benzimidazol-1-yl)-3-{{2-methylbenzyl)oxy]-2-

thiophenecarboxylic acld (0.050 g, 0.14 mmo) in dichloromethane (2 mL) was added
1-chioro-2,N,N-trimethylpropenylamine (0.027 mL, 0.20 mmol) and the reaction
mixture was stirred for 1 hour at room temperature. Methylamine (8M) in ethanol
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. Eamglent 51 H-Benzmidaiot-16iloMi

met hyl 5-(1 8 February 2007
H benzi m dazol -1 -yl )-3-[(2-net hyl benzyl ) oxy] - 2-t hi ophe
necar boxylate (0.0092 g) as an off-white solid. 'H
NVR (DMSO-d4: 8 8.72 (s, 1 7.86 (d, 1H), 7.81 (d,
1H, 7.76 (s, 1 H. 7.55 (%, 1 H, 7.42 (m 1 H),

7.38 (dd, 1 H, 7.26 (m 3H), 5.38 (s, 2H) 20'377
(s, 3H), 2.39 (s, 3H). M5 nlz 379 (M1) (f

52 ple. mzqﬂmmldkm#saddgd fp-tie feqction mixture, followed by addition 0

%VE&Y%D P'QO@‘ h,vé #M ?@cer)%?étgg gﬁg@ﬂfplétp %\Q%D%@o 9alur§'.‘3

Af@br l;terhg fof 6@&063 e resctioR Was pantitibBied bktwéentdichloforMegshanen(3

@Uggd tvgtef@rwnb D@%*@ﬂ%@ﬁ"\%ﬁxﬁﬁﬁpﬁ%@n‘ﬁ? 8@"“’?)‘3‘% |

uﬁ.eb obér IMYSDL. "he d7gahic Iphasa Waskcohéeatrard ydep exinydd)poessire md
tﬁg }é’ﬁpéﬂgﬁh&:ﬁé lw?t‘é% Tﬁe so‘f]gr\}vj(?re Xoll%c OJ by 7 fltration shd Hried
ﬁa'gh:@ R037y Gﬁ?:-fﬂHJbeﬁﬂ‘r)n|dé’zohv-5)0-mkh‘le€mt3u[(ﬂpﬁﬂh\elmmlomﬂ42at e

Soptennsaghoraride st o7 Ho N HANRARNCS o § 94 G0l ©

@gb/rﬁql? 19 3&%3%‘ ‘iH)é? 42, %H), 737 @H 3IFTBlak (s, i'mez 8TidX3H) 239

hour's at room tenperature and then
(sI3HL t\SImYe 378 (Madler (20 5 nl) and extracted with ether
(2 x 50 mM). The'organlc | ayer was washed with water
(10 M), saturated brine (10 nl) and drlc%d (I\/gS4)

!Ei%@surﬁ gg\é% 0. 395 9 of crudemet hyI 5-(1

15

20

25

yi )-3-[ (2- met hbe : v t'phenecarboxyl ate as
a yellowsolid. ' ge): 8 8.71 (s, 1 H),
7.84 (d, 1 H, 7.7 (s, 1 H, 7.53 (d,
1 H, 7.42 (dd, 101H) 738(dd 1H, 7.24 (m 3H),
5.36 (s, 2H), 3.75 (s, 2237 (s, 3H. M5 mz 379
(Mrl). Example 4 5-(i
K- Benzi m dazol -1 -yl ) - 3- [(2- net hyl benzyOoxy] - 2-

- I\ BEimRRaRAmRE RUeaRbeRfol Example 6, 6-(1H-benzimidazol-1-yi)-3-{(2-
- methylbenzyl)oxyl-2-thiophenecarboxylic acid (0.050 g, 0.14 mmol) in .
" dichloromethane (2 mL), 1-chioro-2,N,N-trimethylpropenylamine (0.027 mL, 0.20

mmol), dimethylamine (2M} in tetrahydrofuran (210 pl, 0.42 mmol) and
dilsopropylethylamine (49 pl, 0.28 mmol) gave 5-(1H-benzimidazol-1-yl)-NN-
dimethyl-3-[{2-methylbenzyl)oxy]-2-thlophenecarboxamide (0.032 g, 60%) as a tan
solid. *H NMR (DMSO-de): 5 8.63 (s, 1H), 7.79 (2xd, 2H), 7.64 (s, 1H), 7.40 (m, 3H), 7.26
(m, 3H), 5.30 (s, 2H), 2.98 (s, 6H), 2.34 (s, 3H). MS m/z 392 (M+1).
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20 m xture of nethyl 5-(1 8 February 2007

K- benzi m dazol - 1-yl ) - 3- (( 2- net hyl benzyi ) oxy] - 2-

t hi ophenecar boxylate (0.114 g, 0.302 nmol) and 2M

met hanol i ¢ ammonia (5 nl) s heated at 80C for 48 h
in a Pyrex test tube fitted™wth a Teflon-lined screw
cap. The reaction was cool ed and charged W th fresh
2M rret hancI)I |c anmoni a

reduced pressure s
in et hanol xt hyl
was added to the
renmoved under reduced pr e
mat eri al was 30 packed . in solid | oadi ng cartridge
and eluted onto a RediSEp ica gel cartridge (4.2
g; 1SCO wusing ethyl acetate; collected 18 ni
Ihraatzmlaormanneﬂ’mdeambcd)fmr Example 6, el Hdaazimidazol- 1B d

SREvVERRARRE o Rt RTdd PR 40 R 4, [0 dﬁez)

cﬂﬂﬂhramhﬂ:mt{emmy-mlom-e.ﬂm—umethyimmvlamhh (0027 el ©

(1 1)°HaSI lica gel (0.5 g)
pand the vol ati| es_were
The pre-adsorbed

- Geoh ptberan (i b2 o) S snhg W%M%!ﬁ??ﬁ

.%Mgmfse(fmgﬁgﬂgisaai(védiwan-isapﬂopwi:lt[(metmwenm)o,q]-z- H NWR
t{qﬁphmez@s@m@c &03@3,(’53%&)55 a ﬂlloy):nag qﬂ gi{@ph@épfq? 6&%&&.
7.8 2&#{7?% 7.53 ’1HF143( %H].% (211897 30m, 3H),
371 @m{ .mﬁnzw Mule oﬁe&iwﬂbu\sﬂ!ﬂm@qﬂb

t hi ophenecarboxylic acid 1 / OH 10 To a solution of

met hyl 5-(1
Bxainpie 9i m(ﬁﬁ-ﬂehamldﬂd-?aﬂ)w- iy yethy pth) '
luo hene late (0.393 g,1.04 nnnl) i n di oxane

['ithium-hydroxide (4.0

mj The m xture g 8" hours at room
tenperature. The mixture was acidified to pH

1-2 with 1 N hydrochl oric gcid (4 m) and the

In a similar manner as described for Example 6, 5-(1 H-benzimidazol-1-yl)-3-(2-
methylbenzyloxy)-2-thiophenecarboxylic acld (0.050 g, 0.14 mmol) in
dichloromethane (2 mL), 1-chloro-2,N,N-trimethylpropenylamine (0.027 ml, 020
mmol), ethanolamine (25 L, 0.42 mmol) and diisopropylethylamine (49 L, 028
mmol) gave 5-(1 H-benzimidazol-1-yl)-N-{2-hydroxyethyl)-3- [(z-methylbenzvl)oxv]-
2-thiophenecarboxamide (0.036 g, 64%) as a yellow solid. 'H NMR (DMSO-de): 5 8.65
(s, 1H), 7.80 (2xd, 2H), 7.71 (s, 1H), 7.54 (m, 2H), 7.44 (m, 1H), 7.37 {m, 1H), 7.27 (m,
3H), 5.45 (5, 2H), 4.80 (¢, 1H), 3.46 (m, 2H), 3.36 (m, 2H), 2.40 (s, 3H). MS m/z 408
{M+1).
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solids were collected by filtration and drigBRebmaty 2007
0334 g of 541 H benzi m dazol -i -
yI)-3-[(2-nEthyIbenzyl)oxy] 2- thlophenecarboxylic acid
as a yellow solid. HNI\/RZO‘{DI\/BOde) 8 12.8 (br s,
1 H, 869 (s,1 H), 780(2xd 21-1), 7.70 (s, 1 H),
7.52 (d, t H, 7.40 (m 2H), 7.24 (m 31-11), 5.32

6

ﬁamng)w g (?’J Bl imidasbl-1- -y —3nf(27' mcthy !b«(:nzyl}ng]-ﬁzil%crww‘i-

}ﬂaBﬁmueuﬂdﬂamidcl yl,) - 2- et hyl benzyl ) oxY] -
2- thiophenecar boxdr 0 a mxture of 5-(1
/ f benzi m dazol - 1- -1 penzyl ) oxy] - 2-

t hi ophenecar boxyl i d .0%0 g. 0.14 mmol ) in

1-chloro-2, N, N-trinethyl propenyl am ne (0.027 m, 0.20

hour at roomtenperatur. £¥hyl am ne (8M in ethanol
8 February 2007 92 (52 IxL, 0.42 mmol) was added to

18 simf@Chdriner d%&’cHEe% for &hhﬁl&@s@%ﬁ&ﬁhﬁﬂ)ﬁﬂl—ﬂ&l)ﬂ -[(2-

d||sopropyle he reaction

)@wlrzat%logﬂns%@bwmasid {0.060:9:p- 1smn1'o}l g for 66
BQHFoForﬁéﬂﬁanE ﬂgmm l@ﬁfﬁihkmﬁi} Wﬁf(ﬂ.o%m 0.20

di chl or onet
mnmlﬂamllmerﬁ&plu aez mml]seqb diisaprepylethyarsine(48 pb0-28ammolhgaye 5

S DRl b A AR BB ARtV os T L i at e
W!%ﬂheﬁchmbxamﬁtqlo.sﬂ g, d‘g%\l\ﬁd’ £yeliow sotid! HHNMR (BMS0-da: 8 180 (s,
ket kil L Radyor dathratimpmzazgmeyioe

hntml.@rsb@mn]azwaamdﬂsaﬂzwwl w solid. '"H NWR
(DMBO-d(r)): a 8.63 (s, 1H), 80(d 1H), 7.74 (d, 1
H, 7.63 (s, 1 H, 7.42 (m 41-1), 7.27 (m 3H), 5.44

EampkH: 5418BchAmidaidl-1-y0)-Rbenzh23 (B-mehilibendBoky] 2-378
I\/H Y. Exanple /.
' -3-[(2-net hVi benzYi

azol M

)oxY] 2- t hi ophepeggNegs { %" .CHa He 20

In a similar manner as described for Example 6, 5-(1H-benzimidazol-1-yi)-3-[{2-
methylbenzyljoxy]-2-thiophenecarboxylle acid (0.050 g, 0.14 mmol) in

. dichloromethane (2 mL), 1-chlore-2,N,N-trimethylpropenylamine (0.027 mL, 0.20

mmol), benzylamine (46 i, 0.42 mmol) and diisopropylethylamine (49 pl, 0.28 mmol)
gave 5-(1H-benzimidazol-1-yl)-N-benzyl-3-[(2-methylbenzyl)oxy]-2-

thiophenecarboxamide {0.038 g, 61%) as a yellow solid. 'H NMR (DMSO-de): 5 8.65 (s,
1H), 7.81 (m, 3H), 7.69 (s, 1H), 7.42 (m, 3H), 7.27 (m, 8H), 5.43 (s, 2H), 4.49 {d, 2H), 2.29

(s. 3H). MS m/z 454 (M+1).
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In a simlar manner as described for ExanplgFébruary 2007
5- (1H benzi m dazol - 1-yl)-3-[( 2-

nmet hyl benzyl ) oxyl - 2-t hi ophenecar boxylic acid (0.050 g.
0.14 mmol ) in . dichloronethane (2 m.),

1-chloro-2, N, N-trinethyl propenyl am ne (0.027 m, 0.20
mol ). di net hyI amine (2M in tetrahydrofuran (210 pL

di met hyl - 3- [(2 met by OXYy| - 2 thI bphenecar boxam d
e (0.032 g, 60%

kolid. 'H NVR (DVSO-de): a
8.63 (s. 1H). 7. H7. 64 (s. 11-1), 7.40 (m
3H), 7.26 (m 3D

, 2H), 2.98 (s, 6H), 2.34
(s, 3H). M5 nf z 392 (I\/H. 8 February 2007 93
Exanpl e 8:

5- (1H Benzi m dazol -1-yi ) -1 opropyl 3 [(.2 rret hyI benzy

| - th h b |
b e 36 45BN FasRmple sty 51 (-benaimidazol -3

l-hREgA %&:&!-ﬂt gﬁenécal}t{o%vlate (0.108 g, 0.299 mmol} and 2M
nethylbenzyl ) oxy I ophenecar boxylic acl d go 050 g,
methanaligemmoniy (5 o Mﬁk@bwdﬁ@ae@-1nw;-3- benzyloxy-2-
thichiodmlid 003 1T SO R KT R RO oRSG-dir 8285
) Bigiddy 2y, 270 am (axbr 620), 12,64, 218, 7.651d) IH) GatAclm, 5H), 6.42
l-1-yl)-N | -3-[(2-nmethylb
(g)zgtwgg’?ﬁ%ﬁ(ﬂﬁigheneé/az boxiei?npgcrao(p%. 033[ é rSTSO/z) yasegzy
yellow solid. "H NVR (DMSO-de): 8 8.66 (s. 1 H), 7.81
/ 7. d, ol

7.44 (m1
1H, 5.44

thiophedicbarbdaiflle (M et | 2.4 (s. 3H), 1.06 (d, 6H). MB

nfz 406 (M1). ).
541H Benzi m dazq ¢ (2Mydroxyet hYl)-3-[(2-nethY
| benzYl ) oxy] - 203 [ gnecarboxamde | ~, H i 25

Ina simlar manner as degcri bed for Exanple 6, 5- (1

H benzi m dazol -
nmet hyl benzyl oxy) gesgHpoxyl i c acid (0.050 g,
0. 14 mmol )

In
In a similar mariner as described for Example 4, methyt 5-(1H-benzimidazol-1-yl)-3-
[(3-methylbenzyl)oxy]-2-thiophenecarboxylate (0.114 g, 0.301 mmol) and 2M
methanolic ammonia (5 mL) gave 5-(1H-benzimidazol-1-yl)-3-{(3-methylbenzyl)oxy]-

2-thiophenecarboxamide (0.019 g, 17%) as a white solid. *H NMR (DMSOQ-ds): & 8,63

(s, 1H), 7.77 (dd, 2H), 7.70 & 7.00 (2xbr s, 2H), 7.63 (s, 1H), 7.36 (m, 5H), 7.19 (d, tH),

5.37 (s, 2H), 2.33 (5, 3H). MS m/z 364 (M+1).
Example 14:_5-(1H-Benzimidazol-1-y1)-3-[(3-methoxybenzyl)oxy]-2-

thiophenecarboxamide




di chl oronet hane (2 8 February 2007
m),1-chloro-2, N, N-tri met hyl propenyi ami ne (0. 027 md
0.20 muol.),, ethanolamne (25 4 0.42 mol) and

di i sopropyl ethylamne (49 |, 0.28 30 mml ) gave

5- (1H benzi mi dazol -1 -yt)-N 98

(2- hydroxyet hyl)-3-[(2- nethylbenzyl)oxy]

2-t hi ophenecar boxani de (0. 036 6499 as

diba siarlar manmEsas deserited for Examplg %Beth(dé- W-bqpumvdaw-lcwx%r

oyt iy B s g b

10

15

20

30

Tethenolicimpaonints Maves-[w-bmﬂmimpl-l zvl) l-'(-s 3H) VS

Bicrg PR M- s RohérRCA i B0 B sdMBTEN fr e sl

My NMR-(DMBO-algh® 8.68 &y 1H),avi (dik 2H)/ 166 & ms (2xbs 5,12H), 2163 (sater

23? fﬁ%&@,’fﬁ%&%@o@ﬁﬁpﬁﬁ sgs (521, 376 (5, 3H). MS m/z 380 (M+1).

nethylbenzyl)oxy] 2- thlophenecarboxyllc acid (0.050 g,
1] h h3g

i E RO p e art-ne (0. 027

Qmﬂﬁendﬁmb))amiﬁ’]l I| Nen (38 plg 0.42 mol ) and
di 1 sopropyl et hyl apd neh(A# .w 0.28 mmol) gave 5-(1
H benzi m dazol - 1ffy) - n¥hyl benzyl ) oxy] - N- phenyl -
2- thi ophenecarb' 044 g, 73% as a yellow
solid. "HNW (DMSO-de): 8 9.80 (s, -1 H. 8.72 (s, 1
H, 7.85 (m 2H), 7.81 (s)y4 H, 7.61 (d, 1 H, 7.41
(m 4H), 7.32 (m 5H), 7. c(m 1 H), 5.56 (s, .2H),
2. 44 és, 3H). M5 mz 440 (‘W¥1). Exanple 11: 5-(1
I assiswilar maneer g5 desciibed foq Exammpic . methyl 5- lﬂfﬁtbnwbiémirﬂ wis3r] -

- r roneS
[giie g@ﬁogﬂﬁﬂ?}ﬁ?ﬁi %ﬁlh&ﬁm&@m}@m 28 b 18.303 m MG YR 2M
wethanelic ammania| (5 ml)gaye 8-{TH-enzimidazol-1-yl)-3-[(3-chlorobenzyljoxy]-

SHGPHERGREAREY g3 AP REN\GARLREY W i fosd Qafhss

(s11H), 780 {dyi18l}, 37D (] 4K, 7631(2 1 )y 7.4 ETO9\(Déons, 2H), 782 (R, BHI

HeapF Byt RBRRS (50" pa 6. 28 ol dave - (1

H- benzi m dazol - |

' Emegle '1\Ié b% ﬁw-BenZI[n tFazorﬁ \qué @]Zé/twl %)OXV] 2-

thiophenecarboxamide

“In a similar nmanner as described for Example 4, methyl 5-(1H-benzimidazol-1-yf)-3-

[(4-methylbenzyl)oxy}-2-thiophenecarboxylate (0.114 g, 0.301 mmol) and 2M
methanolic ammonia (5 .mlJ gav'e 5-{1 H—benzimid_azol-l-yl]-3-[(4-m¢thylbenzyl)oxy]-
2-thiophenecarboxamide (0.0069 g, 6%) as an off-white solid. 'H NMR (DMSO-ds): &
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t hi ophenecar boxam de (0.038 g, 61 % as a \SckFelwary 2007
solid. "HNW (DM5O-de): 8 8.65 (s. 1 H), 7.81 (m
31-11), 7.69 (s,1 H), 7.42(m 3H), 7.27 (m 8H), 5.43
(s, 2H), 4.49 (d, 21-1), .30 (s; 3H). M5 ink
454 (M+l). 8 February 2007 5 Exan'pl e 12:

5- (1H Benzi m dazol - 1-yl ) - 3- benzyl oxy- 2-t hl ophenecar box

T R RS P AR R e N e
[ﬂ-@ ym;t(hymbgg?&lMXM];nngal(mhpnecar boxyl ate (0.109 g,

mmol ) and 2M nethanolic amonia (5 nl.) gave
5 (1 H benzi m dazol - | -yl ) - 3-benzyl oxy-2 10

t . t lid.
éﬂh%ﬁ@ﬂgﬁ@gg@%@&g{ 2 gﬁ%é[(ﬂcﬁ@?&er@}oﬁgmade s gb .

ﬂlmnhqnecarhoxammbr sI—I), 7. (s, | H, 7.55 (d, 2H),
7.44 (m 5H), 5.4 @ mz 350 (M+l).

Exanpl e 13: O

5- (1H Benzi m dazol ~1-vl) - 3-# ( 3- met hyl benzyl ) oxy] -2- 15
t hi ophenecar boxam de 20 In{a simlar manner as
descri bed for Exanple 4, ngfmyl 5-(1

H benzi m dazol -1 -yl ) - 3- Q

[ (3-met hyl benzyl ) oxy] - 2- t hi ophenecar boxyl ate (0.114 g,
0.301 mmol) and 2M nethanolic amonia (5 mJ gave 5-(1

ko simiarmiadaerals déscijie fa-Exadpledininting 61 tl}-lbmzimlylazol- -yi)-3-

SRR Ao b ol 4y ¢

Thetandlic amndia((8 wih) gave S-I{I-H-beriﬂrﬁiﬂaz@lsl yl)-3H{{4-ciloraBenzylloxy]-

_ %’%lﬁg@ﬂ@@;ﬁmié‘@@% Oe! 37 gff-w%l& koli%' 31ﬁ I\iMQR (D%'deﬁ@
" Bef e (08,98% 970 & 4D (mk(ﬁﬂ 7R e XM .64 (AB)qp #1)] 7.40

h|o henecar box t .30 8 February 2007 96 In a
ﬁ) HﬂeMsafgza%&ﬂﬂred for Exanple 4, nethyl 5-(1

H ben2| m dazoi -1-yl) - 3-

( 3- met hoxybenzyl ) oxy] - 2- th| ophenecar boxx— te (0.118

Examplek8A: Methyl 3-hi P CE ~“nm.) gave

Rildpherddcdt 65t Hha it 3>Hy)1ro§(-&1(§-memﬂ-1H-benzlmldazom-m-z-

thiophenecarboxylate

In a similar manner as described for Example 2A, methyl 2-chloro-3-ox0-23-dihydro-
2-thiophenecarboxylate (0.050 g, 0.26 mmol) and 5-methyi-1H-benzimidazole (0.069
g, 0.52 mmol) in chloroform (1.0 mL), and in a separate reaction acetic acid (1.0 mL),
gave a 1:1 isomer mixture of methyl 3-hydroxy-5-(5-methyl-1H-benzimidazol-1-yl)-
2-thiophenecarboxylate and methy! 3-hydrbxy—5-(8-methvl»1H—benzimiduold -yi)-
2-thiophenecarboxylate (0.063 g, 42%) as a light yellow solid. *H NMR (DMSO-ds): 8



10

15

- 20

30

nmet hoxybenzyl ) oxy] - 2-t hl ophenecar boxam de (®reBiiady 2007
30% as an off-white solid. 5 '"H NWVR (DM5O-de): 8 8.63
(s, 1 H, 7.77 (dd, 2H), 7.66 Et 7.05 (2xbr s, 2H), :
7.63 (s, 1 H, 7.38(m 3H, 7.12 (m 2H), 6.94 (d, 1
H, 5.38 (s, 2H), 3.76 (s, 3. M5 miz 380 (M+1).
Exanpl e 15:
1H Benz m dazol - ) - 3-[ (3-ehl or obenzyl

"tﬂﬁg 31/‘@- Zd

e LB P50k (25, 210 78 (0 4HICT 22 (s PR3 Tl 328, 278

dmenp@dvfm (ﬁzgaeml ﬁsi’nlz fﬁ%t(mh) 5-(1

H benzi m dazol - 1-y
[ (3- chlorobenzyl)oxy] 2 thlophenecarboxylate (0.120 g,

Srﬂl:thben ytlo. ‘1 -q: S;L_’.d..'- éB 925 (- - -_\._u:l: dl‘- -

thlophenecarb TR
descri bed fo

- 2- th|o.heneearaoxylate (0.114 g,
0.301 mml) and 2M 39 _net hanoei ¢ anfponia (5 m) gave
5-(1 H benzi m dazgpb=4 E
2- thlophenecarboxani (0.0069 g, 6 as an off-mhtte
solid. "H NWR (DMSO-ds): 8 8 February 2007 97 8.63
ls, 1 H, 7.78 (dd ZFD 7.69 Et 6.98 (2xbr s, 2H),
7.64 is, 1 H) =R 4Q, ( 4 ’ 2H), 5.36 Is,
21-1), 2.31 5 . Exanple 17:
5-(1 H Bg nzyl)oxy]-2- 5
t hi opheneCar boxam de/ 10 In a sim| & manner as

descri bed for Exanpl®_ 4 net
H benzi m dazol - 1-
[ (4-chl orobenzyl ) oxy
0.301 mmol ) and 2M

-t hi opheneaxyl ate (0.120 g,

-~ In a similar manner as described for Example 2B; a 1:1 isomer mixture of methyl 3-

hydroxy-5-(5-methyl-1H-benzimidazol-1-yl)-2-thiophenecarboxylate and methyl 3-
hydroxy-6-{6-methyi-1 H-benzimidazol-1-yi)-2-thiophenecarboxylate (0.055 g, 0,19
mmol), potassium carbonate (0.029 g, 0.21 mmol), a~bromo-o-xylene (26 pl, 0.21
mmol) and dimgthylformamidc (0.50 mL), followed by 2M methanolic ammonia {3
mL), gave a 1:1 isomer mixture of methyl 5-(5-methyl-1H-benzimidazol-1-yl)-3~[(2~
methyl-benzyf)oxy]-2-thiophenecarboxylate and methyl 5-(8-methyl-1H-

- benzimidazol-1-yl}-3-{(2-methylbenzyl)oxy}-2-thiophenecarboxylate (0.017 g, 23%)

as an amber oil. 'H NMR (DMSO-de): 5 8.67 (s, 1H), 8.62 (s, 1H), 7.74 (d, 1H), 7.73 (s,
2H), 7.67 (d, 1H), 7.60 (s, 2H), 7.54 (d, ZH), 7.26 (m, 8H), 5.37 (s, 4H), 4.09 (q, 2H), 3.77,
3.76.(2xs, 6H), 3.16 (d, 4H), 2.45, 2.39 (2xs, 6H). MS m/z 393 (M+-1); and a 1:1 isomer
mixture of 5-{5-methyl-1H-benzimidazol-1-yi)-3-[{2-methylbenzyf)oxy]-2-

-
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nmet hanol i ¢ ammonia (5 nm.) gave 8 February 2007
5- (1l 1- benzi m dazol -1 -yl )-3-[ (4-chl or obenzy) oxy] -
2-t hi ophenecar boxani de (0.015 g, 13% as.an off-white
solid. "HNW (DVMSO-de): S 15 8.62 (s, 1 H), 7.78 (dd.
21-1), 7.70 Bt 7.03 (2xbr s,%1-1), 7.62 (s, 1 H), 7.54
(ABq 4H), 7.40 (m 2H), 5.41 (s, 2H). M5 Mz 384
;(.tb . npl e 18A: Meth 3- hydr oxy t hyl -

i z'F-rﬁ-i@m'dqﬂw|5)l62net%/\fhwpbr@rieﬂ,damidxxﬂ—&tl@- and

M S A gl
4wswsl 8% @55 d2xs, czai; 267 e, B4ts; 21} B.69, BA3 (2xait2h; [7.50 &

S Qe B S PR el ALK 2 dof BRUBAEERS 2 i, s

00z 3&(M+g). .0.52 mol ) in chl oroform(l Onm.), and In
a separate reaction acetic acid (1.0 m.), ogave a 1:1
i somer mxture of nethyl 3-hydroxy-5-(5-nmethyl-1
Excanepher 19: dMetin}l 3+hwatioky-5-15,6-dinsstind1dclantimidakalt1eyiad

'Eh ,oxy-5-(6-nethyl - 1H benzi m dazol -1-yl) 30
g&éﬁm *boxyi at R . p 429% as a |ight

yel l ow solid. "H NMVB
10.84 (br s, 2H), . (2ng 2H), 7.65 (m 4H),

7.22 (m 2H), 7.HE o479, 3.78 (2xs, 6H),
.47, 2.44 (2xs, 61-&). M nlz 289(M+1) Exanpl e 18B:

(st Rpiner 5SSt o EAATGRIT Botoath 2-chlokgsray-23 ihylio-
ﬁtKi@pHEﬁEtBWuzégs( hﬁfsalgm z?kambn hnd/5,8-dfndthyl-1 H-bcnzimld?zole
b4

t hyl benz -th |op enecar boxyl ate and 5
ﬁgq ﬂ-mj om{grm 19 and in a separate reaction acetic acid (1.0

rﬁtll%?re Hﬁfrﬁv&-hﬁd?&wteuw&m%ﬂ»m%Eﬁmﬂ%iz@w@.de /

benzi m dazo

‘ tmophgmpf(rhombteﬂgnmg%bmhgﬂtvdﬂoupwiunélwmadwmdd 30

vt ) sy 381 B0 7 ORI s g’

%9&33)(5‘3& (N8S mmm;u(ml)
H benzi m dazol - 1- y0- 2-t hi ophenecar boxyl-ate and met hyl
3-

Example 198: Methyl 5-(56-dimethyl-1H-benzimidazol-1-yl)-3-[(2-
methylbenzylJoxy]-2-thiophenecarboxylate and 5-{5.6-Dimethyl-1H-benzimidazol-1-
71}-3-{(2-methylben -2-thiophenecarboxamide.

- In a similar manner as described for Example 2B, methyl 3-hydroxy-5-(5,6-dimethyl-

1H-benzimidazol-1-yl)-2-thiophenecarboxylate (0.074 g, 0.24 mmol), potassium
carbonate (0.037 g, 0.27 mmol), a-bromo-o-xylene (36 pL, 0.27 mmol) and
dimethylformamide (0.50 mL), followed by 2M methanolic ammonia (3 ml), gave
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hydr oxy- 5- ( 6- met hyl -i 8 February 2007

H benzi m dazol - 1-yQ 2-t hi ophenecar boxyl ate (0. 055 g,

0.19 mmol), potassium carbonate (0.029 g, 0.21 mmol),

a- brono-o-xylene (28 |, 0.21 nmml) and

di met hyl f or mani de (0.50 m.Y%followed by 2M

nmet hanol | e ammnla (3 25 mJ, gave a 1: 1 i sonmer m xture
- 1H benzj m dazol -

of et f}}élé %3-[(2-
rTRALhY - T#z'pewwawmaéﬂﬂeﬂbéﬂ%m&ww%v wd-3ret hyl

SR AP eT o9yt a,1 e nprc i sabd AR VSRR 050
datto%y9 st H)( zasaiws 3Hla&.3:la(s 24iki3676 (& BH), 2.3%HM60R

@ggge&eng&%g@ga C,.Jd@[ﬂgﬂ.sd ng gy def ol

mhylbrnaﬁomnz-mhpherﬁcﬂﬁbxémiﬂe {9066 4, 798) af on oﬂH)hitesoliil? H

SbyrioffRoes o0 7o Bab st £G4 4 20770

. (8); 7es (ny,I3H]), 5.42 (s, 2H), 2.39 (s, 3H), 2.37 (5, 3H), 2.34 (s, 3H). MS m/z 392
mbﬁnzi m dazol -1 -yQ 3-[ (2-net hyl benzyf oxy] -2 8

'uary 2007 99 thi ophene-carboxam de and
5-(6-nmet hyl -1 H benzi m dazol -1-yl)-3-((2-

th}/lb n |ﬂ). ?5 - t hi hene; ar boxam de (0.057 9, 79%
LS VeH ALY Y beRziandazoly 1-yk-3enydroxy-3 ~55 (2xs,

Mm:g&@ (%%hlo?d:ﬁ M—b@ndz%l—@l(ﬁﬁ%;%

iophenegarbaxylate, s 6H) 2,45, 2.39 (2xs, 6H). M5 5 niz

365 (M+1) .. 19A: Met hy) { -5-(5
6- di et hyl p-tazol - 1-v : '
t hi ophenedé -oxyl 1 on 4 | aPranner as

descri b&d for Exanp-é 2A, net hyy
2-chl or o- 3-ox0- 2, 3-dl hydro- 2-t®l ophenecar boxyl ate
ln@ stydlor manmer 2sdeseribey fox anlmMmhvh #chloro-3-oxo-2,3-dihydro-

VRGPERAGEAE (00685 0 nal e L)t orilidlghl Ry

ol 8.52mmol)ja eidonofarmy(1.0 ml.). and in a separate reaction acetlc acid (1.0 mL},

.q;#]%phenecar B‘g&e?fﬁéﬂﬁol’h %ﬁﬂ"gb q&%@ Wg@gﬁ’?ﬂ' ﬁ‘tylhgﬁé%yo%m

thiopheniecarbdxpibie aﬁﬂ)hﬁthyﬂs;-lﬁ-cmoroém-&hziﬁﬁﬂazd 1-)-Bhhyddxys2-

thSshsTehioayits 101675, bash) issfight elamsotd, Al TnpaSna: &5
1(1%11)1 sslﬂ(bEssQHnls%J@ﬁ (z,uezmw 895(5 th), 9.8 tdreh)y b1 &, 2H),

TR A 195 b bhaﬂéﬁ?a: BEk MSmlz 308 @)

5- (5, 6 Di net hyl -1 H benzi m dazol - 1-
yl)-3-[[2-nmet hyl benzy) oxy) - 2-t hi ophenecar boxam de. HN

CGq H3 e Ha 25
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M In a simlar manner as described for Exgmétaudiy 2007
nmet hyl 3- hydr oxy-5-(5, 6-di net hyl - |

H benzi m dazol -1 -yl ) -2-thl ophenecar boxyl ate (0.074 g.
0.24 mol ), potassium 30 ca{(ﬁonat e (0.037 g, (Y.27

mol ), a-brono-o-xyiene (36 pL, 0.27 mol) and

di net hyl f or mam de (0.50 rH) foll owed by 2M net hanolic

wmrﬁvj 6 _(§- Vigro§1 enzﬁn%agol 9&3 [ Qt(r)letngIBer}éyI)oxv]d-

ﬂhd}ﬂeﬁdcﬂbﬁﬁﬁd’a@éIM?MI)S—@c{h(o?o-ﬂHIbEﬁ‘ihhﬁm%ﬂ)ﬂ X f(2-2-
AL ¢ slaie .

. 8 8.50
.1l H, 7.54
), 5.42 is, 2H),
3H. M5 mz 392

2.39 (s 3H) 2.37 (
(M+1). 10 Exanple ¢
5- (5- chl or o- | H- benzi |7 3 y

t hi ophenecar boxyl at e and Met hyl 5- (6 chl oro- 1

H benzi m dazol -I -yl)-3- hydroxy 2- t hi ophenecar boxyl at e

chloroform (1.0 m), §¥nd in & separat\e reaction acetic
acid (1.0 nl), ogayge & X1 isoner p e of nethyl

5- (5-chl or o- 1H benzi mgsglizol -1 -yl ) - 3- ndl oxy-2 20

t hi ophenecar boxyi ate and

lmk!hmhlﬁn:irﬁleﬁéﬁdéfcﬂbéo‘fobmﬁiplﬁ' 2527 9l 1-idomer hﬂﬂurbnﬂmemyl 52(5-

éhl ogp_%ga?m%x 0. 103&@@ @ as 8 3htl ig_( ow

3 3 . d,
chitbroliH béﬂz?n@l?az%l ?Jyu(ﬁn@rm&la ﬁﬁoght?nc%iﬂ'béﬁllagﬂ{bﬂl?s oggxg

rm;l? paassigm arghonatg 1M14)7 9, ﬂ@s ml)szebrqmm-ywlcrs: (#%pk Qdfty
n&% and dimethyiformamide (0.50 ml), followed by workup, gave a solid mixture,
Treatment of the residual solids with 2M methanolic ammonia (3 ml) at elevated
témpemture. followed by chromatography, gave a mixture of methy! 5~(5-chloro-1H-
benzimidazol-1-yi)-3-[{2-methylbenzyl)oxy]-2-thiophenecarboxylate and methyi 5-
{6-chloro-1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxyl-2-thiophenecarboxylate
(0.016 g, 6%) as 2 pale yellow solid. 'H NMR (DMSO-de): 3 8:79 (s, 1H), 7.90 (d, 1H),
7.86 (d, 1H), 7.78 (s, 1H), 7.50 (m, 2H), 7.26 (m, 3H), 5.37 (s, 2H]}, 3.77 (s, 3H), 2.38 (s,
3H). MS mfz 413 (M+1); and a mixture of 5-(5-chloro-1 H-benzimidazol-1-yl}-3-[(2~
ihcthylbenzyljow]-z-_thiuphenecarboxamidc and 5-(6-chloro-1 H‘-benzimidazbl-1-y|)-

- 3-[(2-methylbenzyloxy]-2-thiophenecarboxamide (0.021 g, 8.5%) as a pale yellow

solid. *H NMR {DMSO-ds): & 8.72, 8,67 (2 x 5, 2H), 7.80 (m, 4H), 7.72 & 6.88 {2 x br s,
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and methyl 5- (6

101 Exanpl e 208 Met hyl 5-(5-chloro-1 8 February 2007
H benzi m dazol -i -yl )-3-[(2-net hyl benzyl )oxy] 2-

t hi ophenecar boxyl ate / Methyl 5-(6-chloro-

hLbenzi m dazoi-1-yl)-3-[(2-

met hyl benzyl )oxy] 2-t hi ophe¥@car boxyl at e and
5-(5-Chloro-i H benzimdazol -1-yl)-

3-[ (2- et hyl benzyOoxy] - 2- t hi ophenecar boxam de |

4H)( 57l 2. F-4BHmpiD.7.28i (chabid) 543, 5.42 (2 x s, 4H), 2.39 (2 x s, 6H). MS

Bﬂ% gégh(,.i] net hyl benzyl ) oxyl - 2- t hi ophenecar boxani de.
:{ 5 MIn a sinmlar manner as described for

Exarrple 2B, a 1:1 isomer mxture of methyl 5-(5-

chl oro-i H benzi m
oxyl ate (0.096 g,
(0.047 g, 0.34

P¥e  pot assi um car bonat e
, AND- 0- Xykne (46 pl+ 0. 34
nol ) and di et hyl f or rewe-de (0.50 m ), followed by
wor kup, gave a solid m xtuMe. Treatnent of the

Toshisltind ofSdthyil s-(m-bshz?rﬁmamat-hafn@-hﬁmaﬁam oahén%cdrbamﬁ&
0

elevated tenperature, foll

t 0 r a
- B3 %g.g%wm@d@pwmwh@w 008 & P80 e -

e o i AP e

car boxyl at e an

. hientod atz65¢ ﬂmﬂthbuﬁ alyd ohe(B afditionab2-fodbjrepany (164 1)) w addeditoph

R BB kR e oy B R Bl O O

15

30

water 2.0 ml) dhd H)nrac?ed%ﬁ(ﬁtherm 5.0 ML}, 6 THerorgahid)layebwas/wdshed

Bzttt 2. lbing 3P Mg, e ohgank Tyl s Wi Y

cohdeptratedustRZ @Uuded pressird todive a residue which was dissolved in EtOAc

é? aachirb o asL )5 ek B ot s agsobed ateris on

mfnfm.h BQBEm%Eylé'gra%liénhélﬁﬁJ}ﬁ&O&aﬁm (a5eis) (EtOARL
H NVR (DVSO do): 8

5 [ lid.
(v ki Kot A A 22,
Eﬂ}ihi-él 1 2 7.44
ﬂﬁél—?)himﬁ?S (m%gaﬁseﬁtgg%)lig %ﬂg%ﬁzmﬂg (Zl 1:2 2.39 Ean
X s, 6H). M5 mz 398 (M+l). Exarrple 21: Methyl 5-(1

bR 5 ARhahidtiol14)- S BhRBEKS 7 AddhbRRIIBREHA X! 2

In a similar manner as described for Example4. methyl 5-(1H-benzimidazol-1-y{}-3-
isopropoxy-2-thiophenecarboxylate (0.080 g, 0.25 mmal) and 7M methanolic
ammonia (3.0 ml) gave 5-(1H-benzimidazol-1-yl)-3-isopropoxy-2-

thiophenecarboxamide (0.045 g, 60%) as an off-white solid. 'H NMR (DMSO0-de): &



15

25

30

: , B = 1=yll-3=1 ) Zytloxygthiopntne
daﬂ,oﬁﬁmc and dscs to silica gel (1.5 g).
Elutton of the @y \a] sor bed material on a Redi Sep

To a m xture of nethyl 8 February 2007
5- (1H benzi m dazol - | -yl ) - 3- hydr oxy- 2-t hl ophenecar boxyl
ate 10 (0.150 g, 0.55 mmol) and pot assi um car bonat e
(0.083 g, 0.60 mmol ) in dinmethyl - formam de (5.0 m
was added 2-iadopropane (600}, 0.60 mmol). The mixture
was heated at 65C for 3 hours and then additi onal

2-i odopropane (164 t) was added to the reaction. The

tm«rs UH, 7B e 2H) erbecet 6.8DCxbror 2H)47.56(si18), 238 (xh @H), 4.80

(i 5ot b, Moty LyZPdWZ? vashod 15 with

saturated bri ne (2 0 rr1) and dri ed (I\/gSO4) The
/ d |

colum (4.2 gq; ) usi e gradi ent el ution
Et OAc: hexanes ( 75) to Et c (100) gave 0.082 g of
nmet hyl 5-(1H benzi m dazol 3-isopropoxy-2 20
t hi ophenecar boxyl ate as a I ow solid. M5 nlz 317
E{-_!Y'Hlﬂenzﬁﬁ&wl- ﬁyl?-a-[f25métillylbenzvl]oxy]-z-thlophcnecarboxamIde (. 0285

enzi m dazol

|
GaBOTEmRID) Was dssaid 1 2. Adie abd gaaed ot FOTLORRSHIR | o
aﬂhyd?ﬁ& Whﬁnl.( 6-.1 fdr rhﬁ@l?hﬁg ﬂaid)&mﬂwi&' via sjringe. The mixture was N

fmfrOpOXY | ophenecar boxyl ate (0.080 g, E
fpmmmms@nd warmeshte Faom temperatyre, Afteq & hour, 2 ml of

dith o GRie! Bl oW By five d{%ﬁs o?tdfﬁﬁ%a?fewhﬂﬂwwm added to

eneca as an off-white

dissritvecthe insplableeqraporentsiof) the smurs:ebﬁsréﬁwog@d‘?c regetipnavag 4

pgérgg %{E‘brdilzﬁfr@ﬂ&%é&d @ke 1?r5 igyfeglcﬁt segar&%d én?cmé a&ueoad-i)

lefyely waslwathed twiveWith dimz)rc(mﬁtha)ne Hhecnopbined grgargc (a[ers were

oljedPGIRE MESELE filbred ] conentrofe TG, RMRGRASY b OPhene-

chioBatugraphyl provided 8.9075-9728%)of Selt Hybiehdmidpznd1yl)-3-[@i ophen

R AR Pt capehf e Sl felg Bt WRMIEO0 b

DMSOYEY b 81 (D1H) 1783 (G-+m, BH), 200+7:28 (n, 61)s5. 4416 cai), 2rd0fsiBH)e

Vi a ri The m xture was stirred for 15 m nutes
MS{a/ ﬁ‘ﬂﬁ""t]'o roomtenperature. After 1 hour, 2 m of

Example 24: {5-(1H-Benzimidazol-1-yl)-3-[(2-methylben thien-2-yl }methanol
&\,_W

0

Methyl 5-(1 H-benzimidazol-1-yl)-3-[{2-methylbenzyl)oxy]-2-thiophenecarboxylate
* {0276 g, 0.729 mmol) was dissoived in 7 mL of dichloromethane and cooled to -78 °C.

Dlisobutylaluminum hydride (1.5 M in toluene, 2.0 mL, 3.0 mmol) was added dropwise
via syringe. After 1 hour, an additional quantity of dlisobutylaluminum hydride (1.5 M
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15

25

di chl oronet hane foll owed by five drops of 8 February 2007
trifluoroacetic anhydride were added to dissolve the

i nsol ubl e conponents of the m xture. After 14 hours,
the reaction was 1-5 poured into dichl oronet hane and
brine. The layers were sepdPhted and the aqueous

| ayer was washed twi ce with dichloronethane. The

conmbi ned organic |layers were dried over MgSO4.

th itdleene£10 macs mmnﬁ wnd addedattopwisewdccsydngePling reactian weh by

i a%‘jr:'? h gg,'g% FWﬁf‘%‘ WethhoP QP8 vag Edded Hopwisé

Wﬁtjt.lahdé ﬂ&yﬁ&mwﬁ:dshwlran'pdfdan eooin teanpbature. rDilute agueaus pal e

roc m@%@g mm%%v/l\r 'a\{g'ng” ciarﬁgulmgfpgé ng El'l%(tl]r& whs 1

p%ihrea 1ﬁto e&yﬁ&e{age and Water, aMStl(erH\Eﬁs v&ﬂtﬁsefm&tltt}kl) Tlﬁwplbe"lv?ﬁ
enzi m - - e :

Ao Wi iy AR e comiinge pieSie veis werk gteRT itk et
ackthRn ghémolﬁgffgh oﬂggvrgagawe@d;r% mek Mgmym)mmndz t hi ophe
necar nox
wnmtr%ﬂedlév@ﬁtr%r ﬁﬁ?ﬂﬂ%%%ﬁ%@%@?@fal’w %&éa °E§‘6"eg‘w
gl?aéqﬁp&fl{lfsyﬂx ﬂlﬂéﬁihﬂldﬁﬁollydﬂ)l-siﬂz-(nktﬁlHi’hiyﬂoiy]thrdmefl}rﬁetﬁhnul

d
o o sl MR 0N =TSO § 2 s THL 8y 7 ey

7{%?& 11{7 {m%ﬁs-d\’b%a &S ﬂg%ﬂr P, 6f), sl%rbﬁﬂl @16@55}%2. d3p

ed dropw'se via syringe

{5 3l MSolm/i351 (+Dowed to stir for an additional 10

m nutes. Methanol (1-2 m.) was- added dropw se by
pi pet, and the m xture was warned to room tenperature.

ERimplt 25: a8y {ibBenzintidazoloteil)-3+{(2em e w V)
ot The m xture was 5 poured

ﬁr s'!ahdaed careful | y by pipe
yl acet at e y@rd r:' A and the | ayers were
separated. The orgdQiX bre’ washed with brine, and

t he combi ned aquep e extracted with ethyl
acetate. The conbired orgafi ¢/ | ayers were dried over
MySCe, filtered, and conce ted in vacuo.

Purification by flash chro graphy provi ded afforded
0.175 g (68% of
$-M-béirzhmaizom%m{(zmwybewdﬂ}mnnwlpmmo) 00535 ¢l en

ﬁwﬁﬂe ggsobg& ggsaét %&&%@g& ge vle'l iy gg_épafg%&
dizxiﬁél(o(ﬁa glt.sa Nt} Was ddded in sVng&ambﬁon The-fhixtufe Ws dllodéd tom
stirl;'gr 1 hour ané then ﬂ]tcred througIE; a cellt& pad, wljghing wgil with
dichloromethane. The solvent was removed in vacuo, and the sofid dried under high
vacuum conditions to yield 0.0508 g (95%) of 5-(1H-benzimidazol-1-yi)-3-[(2-
methylbenzyl)oxylthiophene-2-carbaldehyde as a tan solid. 'H NMR (300 MHz,
DMSO-ds) 8 9.96 (s, 1H), 8.79 (s, 1H), 7.93 (d, /= 7.9 Hz, 1H), 7.83 {s, 1H), 783 (d, J=
7.6 Hz, 1H), 7.77-7.35 (m, 3H), 7.31-7.22 (m, 3H), 5.47 (s, 2H), 2.40 (s, 3H).
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di chi h dded
R PR NSRRI e R

(s, 3H). M5 (mz) 351 (mtl). Exanple 25: 58 February 2007
H Benzi m dazol - 1-y) - 3-[ ( 2- net hyl benzyl ) oxyl t hi ophene- 2
- 15 carbal dehyde NN H 20 {5-(1

H benzi m dazol - 1-yl ) - 3-[ (2- et hyl benzyl ) oxy] t hi en- 2-yl
}met hanol (0.0536 g, 0.153%mpi) was dissolved in 5

m . of dichloronethane with stirri ng Manganese

was added In single
X8 in A -[iHBenzinpdazolt 1-yB 2rmcm\db¢nﬁlh§ﬂ_@hﬁu
]%atngpn flltered through a celite pad, washing well

i chi oronet hane. The soljVvent was renoved in
vacuo, and the solid | hi gh 25 vacuum

condi tions to yield 08Ngh(95% of 5-(1
H benzi m dazai - 1-yl) (2-
nmet hyl benzyl ) oxy] t hi ophene-2-C i dehyde as a tan

solid. "H NMR (300 MHz, DMSO 8 9.96 Is, 1 H),

di OXII de

8.79 Is, 1 H, 7.93 (d. J - 7.9 Hz, 1 H), 7.83 (s, 1
M§thyl TnagBestuch, brdmide (055 thlz 3.01M h)dictiyl Ether; 195 mmpj) vgmsipdded to

o s b s o i, s

i h(erdlmidaﬂol-{!Srlléﬁmwhmmﬂbw]miwwnr-ﬁe{rﬁmcmeﬂqmférgzy| )o

G40 i n St ¥ iR Pt MEERAD o SRWRERS HRGE L CC
réd@hoﬁwﬁﬂlsgg&: gir 80 /F\i%dut&:]dgd gumfhdli bytthe additipn-of 5imd of whtet.i on
fgaﬁ'?ﬁ%?f? &Yﬁ%ﬁ?m\cg)'i? m@qf'(“ﬁﬂﬁ’&["tﬂw’ St oxy]s?lﬁ |i%"p ene- 2-

addddas deedle ffgrieSidm sgits. The rﬁlxﬁn?elwmmm)ed iimto Bﬂwl.acd_iﬁ]e.
e

chiBinfsubdua Tayers werddxtraétedVait ethyl abitetenTid dombined srgamic ned
to roomtenperature and enoug 5 HCl sol ut.ion
I dien P a5 AHE et SRR i e P 9,0
(09} /) i Ps- Efmldénzﬁ:ﬁ&lzﬁf-ﬂ-yl)-@%-h@thyib@t)ﬂ?ﬁ)tﬁ(yhﬁérﬁz-

separ at ed. ani c | ayer

irthaodies 2 browm sokin BUNME 600, WSR-S0 AR ytih 27 LT ¢
7‘5%}/ %afs%l@tﬁuﬁﬂi ﬁﬁ’%”fﬁ @’ ﬁ@”&ét (nh QM)E\?;Z% Bsgiltﬁb gig ed

er'ed,’ "and trat ed

(o TH) 28805, OB 539, 1.36 (2xs, 3H).

oxylthien-2-

yl}ethanaone |
L

Using a procedure as described in Example 26 afforded 1-{5-(1 H-benzimidazol-.l-yl).-'
3-[(2-methylbenzylloxylthien-2-yt }ethanone. 'H NMR {300 MHz, DMSO-ds) 8 8.76 (s,
tH), 7.90 (d, J = 7.9 Hz, 1H), 7.82 (d, J = 7.6 Hz, 1H), 7.78 (s, 1H), 7.55-7.24 (m, 6H),
5.44 (s, 2H), 2.46 (s, 3H), 2.41 (s, 3H).
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(989 of 8Februag: 2007
(+/-)-1-{5-(1H benzi m dazol -1 -yQ 3-[ (2- net hyl benzyl ) ox
y]thien-2- yl}ethanol as a brown solid. "H NVR (300
MHz, DMSO-de) 8 8.51 (s, | H, 7.77 (d, J- 7.3 Hz,1

H, 7.64 (d, J- 7.5 Hz, 1 HO06 7.48-7.22 (m 7H), 5.61
(m1lH), 515 (s, 21-1), 5.08 20 (m 1 H, 2.38 (s,
3K),1.39,1.36 (2xs, 3H). Exanple 27. 1-{541
EkabBphz2071 1d f={(P-Met thieo 42wyl GXmi en- 2-
ethano e a 25 Using a procedure as described in

Exanpl e 25 affor 1,3 - (1H benzl m dazoi - 1- yI)
3-[(2-net hyl ben 0X |en 2-yl }et hanone. 'H NMWR
(300 MHz, DVMBO- 8 8.7¢ (s 30 1H) 7.90 (d, J. 7.9
Hz, 1 H, 7.82 (d, J- 7.68H&, IH, 7.78 (s, 1H),
7.55-7.24 (m 6H), 5.44 ( 2H) 246(s 3H), 2.41
(s, 31-1). 8 February 2007
sa(wab{er(znnnuwhwaén&%rm)eﬂw;bpmnmﬂ-%mtpnhenmmp A%id)(00F ¢
G 8 il e gsoed 4 L et ald g sk ke withaycflys,

copdenstrosThé flask was piac@:@ inapeoil l@th ot m "Eq%f BAdgumithe ol ved
Jegcté s 9&0@58 'ﬁ#q pga{ﬁe fﬂ\d clJogéE ri_]rftg Iﬁ%@q ci‘%\tg? El?csie)ftﬁiﬂt)% X

condenser
86 v@shatf with sa&Bathd)NaHi:Os (:ﬁ@ alﬁl brma.c"fheman)aéavcbmseinied over

OGS0 RIS e FAESS T ER el

dfhml‘tmelum"n'hé sim(fjamnmhhgm 1\21&_5:h\d ncetate/oeanes. TheSJibtrate was

t
RREnERfen e FrBH 000G arP o IFHEN TRty fetivioRlften
ZWIi}hl mﬁcnﬂrﬁlltlhzdlf isd aeadra]ybrgcagmﬂammh bgm satidifi gg hgotfstd(rﬂhai %Hof

concentra in v 9

NIGR kg0 S0V DMSG0a b A h 610l Pt BT 2 g 3k, T i ey 4 75
11h),.Dediz 7 56 @70, 6.000, .")‘ud@l"ﬂi ﬂl]a!ﬂﬁsRQH] 2.35@ SH). | ater
sol'i dified upon st andi ng. NVR (300 MHz, DVMSO-de) S

8.54 (s, 1 H, 7.77 (d, J- 7.3 Hz. 1 H), 7.69 (d, J-
E%aﬁiplt'és is Wﬁﬂgmégfg&olzﬂgﬂ:?él!2Zﬁthﬁ%xﬁﬂ)@thid1-z-vﬂ}nﬁﬂﬁ¥,

anpl e 29.
E@Ell—l— Ben2| m dazol -1 -yi)-3-[q 2- met hyl benzyl ) oxyl t hi en

2-Yl}methyi 15 F@ﬁ}j{ﬁt’\ Mo’

o

{5-(1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]thien-2-yl}methanol (0.0278 g,
0.0793 mmol) was dissolved in 4 mL of dichloromethane with stirring. 4-
Dimethylamino-pyridine (0.0194 g, 0.159 mmol) was added in a single portion. Acetic
anhydride (0.075 mL, 0.795 mmol) was added via sﬁinge. After two hours, the
reaction was poured into ethyl acetate. The organic layer was washed with 5% HCI,
saturated NaHCOs, and Brine. The organic layer was dried over MgSOs, filtered, and

-concentrated In vacuo. The residue was filtered through a short column of slilca gel
- washing with 1:1 ethyl acetate/hexanes. The filtrate was concentrated in vacuo to



16 20 8 February 2007
(5-(1H benzi m dazol -i -yl )-3-[(2-nmet hyi benzyl ) oxyl t hi en
-2-yl }met hanol (0.0278 g, 0.0793 nmol) was di ssol ved
in 4 nmL of dichioronethane 1\%th stirring. 4

Di et hyl ami no- pyridine (0.0194 g, 0.159 mol) was
added in a single portion. Aceti ¢ anhydride (0.075

m, 0.795 m’mlll was, added v, ny g b ¢
Prokie 0.027Rs BPbet oA Rasam ek 2 ey loeinylPGitpien-
@ﬁg&m&‘eﬁaﬂ SVEdarkGISwhiers Red soMdified Bfent3&ndingS'HSMMA{300ed

Brine. The or gani ¢ | ayer was dried over

MBESOMSA-1d sa&s&%ws ok oAHEAHL 368 i J 27 :*HJ T'B( |
P27 18, o, € 2t BRI B05H, S0 wEmOl o111 ca

filtrate vvas concentrated In‘vacuo to 8 February 2007

oil, which |ater

Nwg (300 MHz, DVSO-d6) 8
774 Hz, | H), 7.68 (d, J =
7.46-7.19 (m 6H), 5.23
, 3H), 2.03 (s, 3H). 5

ﬂu_c;phl:rrmz-h@rbo:qune& ate as a dar

sol 1 dified upon stanging.
8.56 (s, 1 H, 7.79

7.5 Hz, 1 H), 7.59 1
(s, 2H) 5.14 (s, 2.

Exanpl e 30: Methyl 5- (1 Fs
H benzi m dazol - | -yl ) - 3- ([(trlfluororrethyl)sulfonvl]oxy

"’ 'Q“(“t f! ﬁ@fnh E‘F@E@%bﬁf%n}'& W%%afﬁ;ﬁ% %/Eghecgf Loxyl
g o g gy

AR (0200 Wb mol wassddht Vs Siage-ABervocLiis:

é&fﬁ’:‘iﬁm% (gmgé gwmﬂiﬁéihﬁmﬂ&i i wlsnglepoitidn. AﬁeranShogrs. the 20

Inasmgleggrtlﬁp After 18 h Sid
mmwnweaewr%inmd%%m@banw Hine. (e laysrawers separateyh @
fAk b \bﬁn AR dicklGioMeHERe ThE eanbn@adngahmmmmd
washed w th di chi oronet hane Thelﬁ |negaéﬁrgan| c
oveyMSOwtecddandaagncestrated ipaeyo. Furificadiog by
hPSHrRRg ety Sfforded BA6E'P (100S bff & isARHB¥nAhReza-1-y)-3-
{[(triflvoromethyl)-sulfonylloxy}-thiophene-2-carboxylate as a white solid. 'H NMR
(300 MHz, DMSO-ds} 5 8.77 (s, 1H), 7.88 {5, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.83 {d, /= 85

" Hz, 1H), 7.49-7.38 (m, 2H), 3.91 (s, 3H).
Example 31: Methyl 3-anilino-5-(1H4-benzimidazol- 1-vl)ﬂﬂophcne~2-carboﬁatc

Methyl 5-(1 H-benzimidazol-1-yl)-3-{ [(trifluoromethyl)sulfonyl]oxy}-thiophene-2-
. carboxylate (0.200 g, 0.492 mmol), cesium carbonate (0.224 g, 0.687 mmol), rac-2,2'-
bis(diphenyiphosphino)-1,1'-binaphthyl {0.0306 g, 0.0490 mmol), and
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chromat ogr aphy afforded 0.406 g (100% of rEeFéhinaby 2007
H benzi m dazol - 1-yl)-3- 20
{[(trifluoromethyl)-sulfonyi]oxy}-thi ophene-2-carboxyl
ate as a white solid. "H NWVR (300 MHz, DVBO-ds) 8 837
(s,1 H, 7.88 (s, 1 H, 7.8%W8(d, J - 8.4 H, 1 H),

7.83 (d, J - 8.5 Hz, 1H) 7.49-7.38 (m 2H) 3.91
(s, 3H). Exanple 31 Methy

:snsmdnzyuder&-a(cewedipmmdmmm 10.0229 9)2.0256 pmaliavere comblied in a

hg%( equl P%I\“[ld d\z %Snglrﬁr{v? fyo:f lﬁt}%\& was added followed by
whilise (00640,h1, o>59; mntul)o ﬂillmanﬁetura: wB(eated tm}dpl‘ﬁala malgingd at

gt mptRint to R, FREEHARs PO fom o)

é&ofﬁ&ﬁnt@ siliGa @49mrmuﬂ(@n haﬂahh&hféstatqgmp}av aff@ded 0.8 g (80%)

o i S PR A IR
P Bl o Tt 'e e
HEatBa7p 60 450 40 R Gt o o, o o 4, Fod B
Bpr 18 hours. The m xture was cooled to room

tenperature and 5 adsorbed onto silica gel.
Purification by flash chromatography afforded 0.138 g

ate as an off-
sanbaxlateol i d. 'HNI\/R(300 DVSO- ds) 8901 (s,1 H),
8.77 Is, | H), 7.84JCY, .?M’HZ,lH) 7.79 (d,»J =
7.6 Hz, 1 H), 7.5 a 7.45-7.33 (m 6H), 7.08
(m 1H), 3.84 (s,L_3H). 10MExanple 32 Methyl
5- (1H benzi m dazol - 1-y1) - &? oyl am no) t hl ophene- 2-

carbo ate NH 15 0 1 Met hyl
H benzi m dazol - 1-yi)-3-{[ (trifluoronethyl)sul fbnyl]oxy

ﬁﬂét‘ﬁw 2f IEﬁlpe‘?fzi?h'idazol—1-yl)—3-{[(tl'iﬂuormnethyl]sn.lIfonyl]o:ny}-thiophcm:-z-
carboxylate (0.350 g, 0.861 mmof), cesium carbonate (0.393 g, 1.21 mmol), roc-2,2"-
bis(diphenylphosphina)-1,1'-binaphthyl (0.0536 g, 0.0860 mmol), and
tris(dibenzylidene-acetone)dipalladium(0) (0.0394 g, 0.0430 mmol) were combined in
flask equipped with a reflux condenser. 12 mL of toluene was added followed by -
benzamide (0.125 g, 1.03 mmol). The mixture was heated to 100 °C and maintained at
that temperature for 40 hours. The mixture was cooled to room temperature and

. adsorbed onto silica gel. Purification by flash chromatography afforded 0.282 g (87%)

of methyl 5-(1H-benzimidazol-1-yl)-3-(benzoylamino)thiophene-2-carboxylate as
white solid. "H NMR (300 MHz, DMSO-ds) 3 11.11 {s, 1H), 8.81 {s, 1H), 8.40 (s, 1H),
8.00 (m, 2H), 7.83 (m, 2H), 7.72-7.60 {m, 3H), 7.50-7.38 (m, 2H), 3.93 (s, 3H). MS (mfz)
378 (m+1).
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15

2};@%2'ggtgaaol -l-yl)- 3 (benz
_ _ s a tan i d.

carboxyl ate (0350 g, 0.861 nmol), cesium c@& Pebraaey 2007
(0.393 g, 1.21 mol ), roc-2,2' -

bi s(di phenyl phosphi no) -1, 1' - bi napht hyl (0.0536 g,

04860 mmol ), and 20

trls(di benzyli dene- acetoneﬂd?palladlun(O) (0.0394 g,
0.0430 nmmol ) were conbined In flask equipped with a
reflux condenser 12|n1 of tquenetmas added followﬁd

heat ed to 100 CC and rral nt aitved at that tenperature
for 40 hours. The m gooled to room

t enperature and nto silica gel.
Purification by fI hro ography afforded 0.282 g

(879 25 of nethyl
5- (1H benzi m dazol -1 -yl ) - 3 (b oyl am no) t hl ophene- 2-c

ARtk Sl R s

G729 nimal) was)dissatvegidn ( Sk 2fffioxane with stirdog. (th mBef) 1M Li

'séruég%gfa%r%d%%%m)e fﬂéu%x%ag §ﬁ1rrc§ % Iﬁlmu‘sryt fdom é&ﬁeémé hs

1l F TN mmmmamdedsmly Ga pipetrvesuftingin rumfprmaapn eﬁe 2-¢ -

sBic ¥l e T e S0 s ished wit bt ethcr, e

wab coliebtad end ﬁleﬂiﬁdq,hlgl&am toryield) 0.0963 gdﬁﬁﬂhkdf\ﬁddlfﬁ n 15

o e S et Ao hlopfihn- bl Rt ok iniig. b
NMR/(360 mz,rmo-us BREB AT, 8.5, 1H],8.89 (2 N)HD7 (n2K) 7:83

added Vi a pet. resulting In the formation
(’szH]-a?@ﬂ@(bm'aH}/ rﬁ%)( H was filtered and the solid

was washed with d| ethyl ether. The solid was

col |l ected and dri ed under hi h vacuumto yj el %.O 0963
| am no)t hi ophene- 2- car boxy
T NVR (300 MHz, DMSO-de) S
11.31 (s, IH, 8.7 OH8.39 (s, 1H), 7.97 (m
2H), 7:83 (m 2 . 60 (m 3H), 7.50-7.36 (m
2H). 15 Exanpl (5-Chijorg=1
H-benZ|mdazoI-I-yI) 3- [(2-

An analogous procedure to that described in Example 33 with methyl 5-(5-chloro-
1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]thiophene-2-carboxylate (0.323 g,
0.782 mmol) provided 0.253 g (81%) of 5-(5-chloro-1H-benzimidazol-1-y1)-3-[(2-
methylbenzyl)oxy]thiophene-2-carboxylic acid as a pale yellow solid. 'H NMR (300
MHz, DMSO-ds) 3 12.81 (or s, 1H), 877 (s, 1H), 7.90 (d, J = 1.9 Hz, 1H), 7.85 (d, J= 8.7
Hz, 1H), 7.72 (s, 1H), 7.54-7.44 (m, 2), 7.28-7.20 (m, 3H), 5.33 (s, 2H), 2.38 (s, 3H).



2-carboxylic acid ~s H |~ 20 An anal ogous SFebfay 2007
to that described in Exanple 33 with nethyl

5-(5-chloro- 1 H benzim dazol - |
-yl
(

yl')-3-[(2- et hyl benzyl ) oxy) t hi ophene- 2- carboxylate
0.323 g. 0.782 mmof provi 8€d 0.253 g (81% of

(5-chl oro- 1Hbenzi m dazol -1 -yl )-3-[(2 25 -
thylbenz I oxylthlophenelz ca;boxyllc aC|d_ a pal e

5-
me
,v:-

, , Jwl9 Hz H) ,
7.72 (s, i Fl), 7.54-7. 44
(n1 2), 7. 28 7 20 H33 (s, 2H), 2.38 (s, 3H).
8 February 2007 e 35: 5-(6-Chloro-1
H benzi m dazol - -3-((4- hyi benzyi ) oxy] t hi ophene-
5 2- carboxylic aC|d 5 An | ogous procedure to that
described in Exanple 33 w't thyl 5-(6-chloro- 1
"H benzi mi dazol -1 -yl)-3-[(2- nethylbenzyl)oxy]thlo hene-
8n apaltymy pratedurelo Ha8 deseribed InB@mptesi3)with methyl Sol6ech

RS U R BIBOL ORI Oro-robioare 10478 %°| .
9.62¢ mwiob provided 0. Hﬂ%a(bgm-lmcmﬂmmm)daaﬁz-\ﬂlk&([@-
10 pikthvibesgoniygpichira corborihcid b pale efipd Sopd B Mg (326,
: ﬂH}.,Dl\Eso’iEa) baz 82 1H),3.89s, 18), 7.8¢Hm, 28% 2R 162.54 (m, 1H),
H@@ﬁmﬁs AN 18l 7.99-R28-fm 3P 3R 520ng 72 6.32. 15

nmet hyl benzyl ) oxy] t hi ophene- 2- car boxam de wo- 20 .
5 (5 ChI or o- 1

15 . é@ﬂggm %@_h@z!cgrb&%& 0.251 o ).
- dochl ori de (0.0490 g.

0.502 mml ), and 4- hys Byﬁgdlne (0.0062 g,
0.051 mmol ) were d| :e

di chl or onet hane. Tri ylan1 077 VV 0. 550 mol)
was added vi a syrPHge?

20  5-(5-Chloro-1H-benzimidazo)-1-yl}-3-[(2-methylbenzyl)oxy]thiophene-2-carboxylic
acid (0.100 g, 0.251 mmol), N,0-dimethylhydroxylamine hydrochloride (0.0480 g,
0.502 mmol), and 4-dimethylaminopyridine (0.0062 g, 0.051 mmol) were dissolved in 5
ml. of dichloromethane. Triethylamine (0.077 mL, 0.550 mmol) was added via syringe,
followed by the addition of 1-(3-dimethylaminopropyf)-3-ethylcarbodiimide
.25  hydrochloride (0.0870 g, 0.454 mmol) in a single portion. The reaction was stirred for
65 hours and poured into ethyl acetate and water. The layers were separated, and the
organic layer was washed with brine. The combined aqueous layers were extracted
with ethyl acetate, and the combined organic layers were dried over MgSQs.
Filtration, concentration in vacuo, and purification by flash chromatography afforded
30 0.0772 g (70%) of 5-(5-chloro-1H-benzimidazol-1-yl)-N-methoxy-N-methyl-3-[(2-
‘methylbenzyl)oxylthiophene-2-carboxamide as an oil which solidifled upon standing.
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foll owed by the addition of 8 February 2007

1- (3-di net hyl am nopropyl ) - 3-et hyl carbodii nm de 25

hydrochl oride (0.0870 g, 0.454 nmol) in a single

portion. The reaction was sﬁ]i rred for 65 hours and

poured into ethyl acetate a H water. The | ayers were

separated, and the organic |ayer was washed wth

l;)ri ne. The conbi ned agueous I%rs were extracted

v RO MHZ DMSE-ds) 8 878 (s HE. TIMH; +re30 bz gaihi7@4/(dy/ o8B

Wi‘fﬁl) ‘%’116[ 19}’9‘5? MJ§97 4 Hz':i rh.tf ﬁﬂﬁ&’ Uura‘?ﬂﬁo m?gg?i%g‘iﬂ F9L7h0

&n,f%ﬂ (5&3@ (8GHD3-6$9523|'§ %Edﬂ@”bﬂ 3BL(Wchl oro-1

K- benzi mi dazol -1 -yl ) - N-net hoxy- N-net hyl - 3-[ (2=

met hyl benzyl ) oxy] t hl ophene- 2- car boxam de as an oi |

meplt 35"0I5—[ﬁ|—¢hlmr g@zlmidammﬂm-lvengm metheb8-{2T 111
Lde) .8 1 H. 7.90 (d, is

H), 7.71 is, 1 H),

J -

(s,

J-74HZ

7.55 (d, 1 8.8 Hz, 2.0
Hz, 1 H), 7.29-7.20 B o> ! 21-1), 3.69 (s,
3H), 3.21 is, 3H), 5 Exarrpl e 37:

-N-msthoxy N- et hyl - 3

5- (6- Chl or o- 1H ben
-2-carboxanm de S

-[ (2- methyl benzyi)oky] t hi op
N.0O.CK -- T"k 10 An anal ogo rocedure to that
described In Exanple 36 with 5-(6-chloro-1 H

md | -1- | t.hi 2-
R elgovs mrocsdireto thisstbed g e ot ooy °3V€”8423
akineatig e “’6’“@""{:@‘ ’*"Y{H beﬁ"émme*‘&"ﬁ’.‘%“ ca
rre - -
wmn%lammaéﬁma AP LR AR IRSAIN S
mdh&wml cmichibb Qxﬂ)tlaoﬁﬁné-%érb@amﬁe #4nofl w(hihh'
soidifedigin standlng MR peMHz IS5 5870 (s, 387 i,/ = 68

I%é?l% a@@, l‘l{??ﬁj(sﬂh). ﬁs%z 28@("? 7'3416@%'1 208.5 2 Hz3tHj 2

TR9E 524 (31, GH), 5,38 {3, BH)EB6%As,5HY 3:801(5, ;iH)yz.;a 6-3H).2- net hyl benzv
| ) oxyl t hi en-2- et hanone 25

yi [ethanom; ) ﬂ&m—g

5~(5-Chloro-1H-benzimidazol-1-yi)-A-methoxy-A-methyl-3-[(2-methylbenzyl)-
oxylthiophene-2-carboxamide (0.0750 g, 0.170 mmol) was dissolved in 5 mL of
tetrahydrofuran and cooled to -78 °C. Methyl magnesium bromide (0.170 mL, 3.0 M
in diethy! ether, 0.510 mmol) was added dropwise via syringe. After 5 minutes, the '_
reaction was warmed to 0 °C, where it was maintained for an additional 30 minutes.

- The reaction was guenched by the dropwise addition of 2 mL of $% HCI. The mixture

o
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5-(5-Chloro-1 8 February 2007
HH benzi m dazol - 1-yi ) - N-net hoxy- N- et hyl - 3-[ (2-net hyl b
enzyl ) - oxy]thi ophene-2-carboxam de (0.0750 g, 0.170
mol ) was dissolved In 5 nL of tetrahydrofuran and
cooled to -78 C. Methyl madgdési um bromi de (0.170 ni .

3.0 M In diethyl ether, 0.510 nmol) was added

dropwi se via syringe. After 5 ninutes. the .30

wasgouted intoathylasetatecand drive, and (i davers wereseparated. Thasqueeps
e R g o s

fﬂaeMgSGot eunat@n.momnaatjonzlmwuo and pwriflseliondydledl i nt o

oot B 0BEd ACenf00- (G0 VRS, BT ERidarg othy

.. f{ptnattieylbenndoryithicn v} etbahooe grairight yejlow solide HENMR(309

fE PR s B 1 e ARG B8 o e 308 |

1.P8201HR .28 (< FH)( B2, anp5.adtstat) 2481 (g akR.4t (sy3H)- 5 .
3-[(2-nmet hyl benzyl ) oxy] thi'en-2-yl } et hanone as a bri ght
yellow solid. "H NWVR (300 MHz, DMSO-d6) 8 8.83 (s, 1

3 (s, 2H, 2.48 is, §3H), 2. , 3H). Exanple
39. 1-{5-(6-Chl oro-}"\,_5 “cH,
H benzi m dazol - I - - [ net hyl benzyf oxy)thien-2- 10
yl I et hanone a 15 anal ogpus$iir ocedure to that
described in Exanplle 38 wt 6-Chl oro-I H
benzi m dazol - I -yl ) -N- et hoxy thyl - 3-( 2- nethylbenz
yl)-oxy] t hl ophene-2- carboxantde (0.0400 g, 0.0905

enz')oﬂ‘u 3§ch%%@§§%?lgwn@ﬁyﬁ@gégw§ggﬁn rln gﬁmH;/I }e

bthmldam!ﬂsvllaNmﬂlw%meth-[ m ophioned- de)

cgrngz@dé tghodd, oﬁéo%n{?@ pzo?ndl:i@ Béﬁrg%(sg%) £]-§Ei(e-hlord-1#-

bthlrﬁHZOI-]-ﬁ)@{(ﬂdﬂﬂtﬂﬁb@zﬁoﬁﬂm|m-zay|Mh_anq}m asa Eﬂow SQZIQ tHn
il @WEML@ 6@5-@5%8(?2 (04, 700 @) u 1.7 4L b, 0096 ]s - ORI ©

- 1H), b8, MABSId; 1= Ble)Hz3rH)YRI3(dY, UVai sk 9 H2,- 1 H), AIBRAA (at,

d hyl
3gﬂﬁég/ﬁ %l%‘f%ﬁﬁ%‘ﬂtﬁaﬁ&ol -1 -yl)-3-hydroxyt hl ophene- 2

- 25 carboxyl ate
Example 40: Methy! 5-(5-fluoro-1H-benzimidazol-1-yi)-3-hydroxythiophene-2-
.carboxylate and Methyl 5-(6-fluoro-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-

Methyl 2-chioro-3-oxo-2,3-difhydro-2-thiophenecarboxylate (0.250 g, 1.30 mmol) was

dissolved in 15 mL of chloroform with stirring. 5-fluorobenzimidazole (0.389 g, 2.86
mmol) was added, and the mixture was allowed to stir for 65 hours. The reaction was

carboxylate
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| off | ox Methyl 8 February 2007
2-chl or o- 3- oxo0- 2, 3-di hydr o- 2-t hi ophenecar boxyl at e
(0.250 g, 1.30 mmol) was 30 dissolved in 15 m of
chloroformw th stirring. 5- fI uor obenzi m dazol e (0.389
g, 2.86 nmmol) was added, and3the ni xture was al | oned
to stir for 65 hours. The reacti on was 8 February 2007
113 poured into half-saturated NaC _and

dpaurgdpterhatfisatyeatediiiall ang dichlorgmethanse Fhe layepsvergsegarated apd

- Ofld QQkEDud I8P Waé"@&ra&é& [\fﬁ&f wieh Li¥iier8mihhde, The combined organic

di chl'oronet hane. The conbi ned organic |ayers were

davwmérﬂcdwgddgsmﬂmdewd canegniratertia vaquas Byrificationdyuo.
Fiish Eﬁrﬁﬁ\&do&r‘%gm’affofrdeﬁms‘? 9 A oPF qF}@d{oﬁﬁcﬁE Qﬁo@ur@ of"— 67 ¢

(709 ol soneri ¢ m xture of

ety 5 Guflugor LH-bheaEinmob XD S hyotaqhbpheech XGRS ENG

Pt SR B0k B0/l 41 25 bt 2-carborqate asa

dan solidt ShNMBI(300. MHzt—Dmdélmm.W[[mﬁOH}ld)?BSB GID['—’@]H}

457 747?%2'*»}5%7@%@1@8”?% . (g il S8R T

H, 3.79 Is, 10 Exanple 41:
ample 21; M / ath o) l]l-ﬁben%pnﬁar{loldia yi%loph%e- di |
&aﬂbmumwwétﬁvl mﬁm«erﬂ-mwmerﬂnﬁdwu)-wnhmmm-

2- carbo ate qq / OH/_OH 15 LH -An anal ogous
s etotgat desdfihed In jth

Ly

nmet hoxybenzi mjdz ] 4 g,
0.260 g (669 avd’ regi oi
met hyl 5-( ho) cy- ITH benzi
hydr oxyt hl gghene- 2- car boxyl at e
met hyl 5- ( 6- met hoxy- 1/ 1- benzi Hi€dazol -1 -yl )-3 20

ﬂ?éFﬂQgPPhP'&WEWéOZh%dF&SﬂWIi%\@@"ﬂ%e%PY' 5solid. 'H NW\R

Rkt UERR 69be § 208 o oydioaedomfryy, o

(egipisomgric mixture-pf methyl H)lS-mctnow-lﬂ-llenn(rmoI-&M 7. 03,

oo -yt gt 3 Bt Senrida o o -

-wmmmpbmmmwmmmmddz 1 NMR {30 -MHzhDidE0-dy) 311086 h

G0 R TR B Rl 9B o - 2 e

1H), 7.14, 7.11 (2xs, 1H), 7.03, 6.97 (2xdd, J = 8.0, 2.4 Hz, 1H), 3.84, 3.82, 3.79, 3.78 (4 x

5, 12H).

Example 42: Methyl 5-{5-bromo-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-

. carboxylate and Methyl 5-(6-bromo-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-

carboxylate

e Gl
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carbo ate O CH3 0,OHe 01 off off 30, 8 Febgusebyuxf0Z007
114 An anal ogous procedure to that described In

Exanpl e 40 with 5-bronobenzi m dazole (2.20 g, 11.2
nmol ) provided 1.03 g (53@% of a 1:1 regioi sonmeric

m xture of methyl 5- (5-br&ip-1

H benzi m dazol -1 -yl ) - 3- hydr oxyt hi ophene- 2- car boxyl at e

and nmethyl 5- (6-bronp-1
Anrabgngausprdcedute-th that desgribegdn Exaynple withebramokenzivigazglec.

T
(8b®midz] H—!heﬂ-z&nidaiolWyl@-ﬂa—hyﬂrope&Wwph@qﬂ(qarbo;ﬂgte ard mgthyls-15

(%_g@ﬁfgﬁf%%@@%daza-i-§I3~3%roxﬁﬁﬂ£ﬂ¥n§-2§c§ibomtp ¥4 a Binbalid.

'Hﬂnartmnamseldaw wm(hyﬁr, B4, 870 @k HE 822, 3% (20, dte

'@&c%@ (mn1 aAn anﬂ’@%ﬁ # ﬁﬁgﬂg‘iﬁp‘i‘/& L gyt hat

di chl or obenzi m dazol e (2.15 g, 11.5 nmol) provided
h , ]

catBox@latedn soI id DI\/BOde) 810 90 (s 1
_H)j!B78(slH), 8. 12nER, 1 4 g,tﬁ)e(s 1 H, 7.18
(s, 1 H, 3.79 (s, ! @l e"44: Methyl 5-(5

6- di met hoxy- 1H benzi pd- 3- hydr oxyt hi ophene-
20 2-carboxyl ate o A™~gff An anal ogous procedure to

t hat descrlbed in Exangl e 40 with 5, 6-di net hoxy- 25

Ali’%gm:f Q@g@?gégﬂgﬁ?wﬁgig@mm@,aed 0.632 g

. d;m@gm"m@aqig 2.16-g, 1.5 mmoldrayided 355 L8%) of methyF(piBat e

dl?ﬁ?_i? ﬁ%@eﬁ%dﬂol«hﬂé’-‘a— pﬂ\é’f@) Q@%ﬁ@%s §ta]1%l§114ﬁ

NMR 1300 MHz, DMS0-de} 8 10.90 (s, 1H}. 8. 78 (s, 1H), 8.12 (s, 1H), 8.02 [s. IH). 7.18 (s,
1H), 3.79 {s, 3H).

Example 44: Methyl 5-(5,6-dimethoxy-1 H-benzimidazol~1-yl)-3-hydroxythiophene-

2-carboxylate ‘(jj\

Ha

An analogous procedure to that described in Example 40 with 5,6-dimethoxy-

benzimidazole (2.00 g, 11.22 mmol) provided 0.632 g (34%) of methyl 5-(5,6-
dimethoxy-1H-benzimidazol-1-yl}-3-hydroxythlophene-2-carboxylate as a tan solid.
H NMR (300 MHz, DMSO-de) 5 10.81-{s, 1H), 8.46 (5, 1H), 7.34 (s, 1H), 7.24 (s, 1H), 7.13

{s; 1H), 3.85 (s, 3H), 3.82 (s, 3H}, 3.79 {5,-3H).
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(s, i H, 3.85 (s, 31-1), 3.82 (s, 3H), 3. 79Februaty)2007
8 February 2007 e 115 Exanple 45: Met hyl

5- (5, 6-dichloro-1 H benzi m dazol -1 -yl)-3-[(2-

nmet hyl benzyl ) oxy] t hi ophene- 2- car boxylate s o.ai, | ~
~+p 5 a ~ Methyl 15

5- (5. 6-di chl oro-1 H benzi m dazol - 1-yi ) - 3- hydnxVt hl ophen
e- 2- car boxyl at was di ssol ved

Exanmplads: NgthylSe-(8 5 S4i%hd ] ring. Solid
 PRlRbShA bonat 4 g, 0.311 mmol) was added
T‘%{—rﬁc a[e ﬁﬁ.ﬁ .QQ ‘- hyl benzyl brom de (0.042
nmd 0.31 mmoi ) , edsvif_sori nge. The reaction was
stirred for 65 ho ipoﬁred into ethyl acetate and

wat er. The | ayer s&papat ed, and the organic
| ayer was wash A The conbi ned aqueous

| ayers were extrdCted wit §hyl acetate, and the
conbi ned organic |layers wer&=dried over MSO*. The

Methyl 5-i:6-vinklofor 1 H-eaneithidaz din ¢t 3 hyt redythiophene-2ecarbonylate

Gt 5 0 SRS e Ay o

Solig Ipptassiyng Sarbmhtey(0.64302y 0.3 biminbh wepdidedina-sihglelpostidna e

A 4 s B e, o e GRRE Hpo

stiyred For®S5 hooks and poukedhiztp ethyl-Heetafe dfd-whté4 THerlyyeBiWere 5. 38

‘ Skéqrﬁ%ﬁhbagq gjef?q%?cagv%rgvés u‘?‘ésﬁgd ulrla'l brﬁl@ Thezc%mgfr(sm&u%ouﬁa:ycrs

vrkr® extraicted dvithQithyl adetale, 3nd he-combined drganite/lbyers were dried over
R B BB R TalEs IM prkSof hil O

g N g1t ey il
kﬂ%ﬁ@e@ewm@mliq’wlﬁmmﬁﬂww@w 3 an off-whlts sl HIVMR
(300 MHz, DMSO-de) 5 8.80 (s, 1H), 8.14 (s, 1H), 8.05%s, 1H), 7.78 (s, 1H), 7.56 {d, / =
7.5 Hz, 1H), 7.28-7.24 (m, 3H), 5.38 (s, 2H), 3.77 (s, 3H), 2.39 {s, 3H).

Example 46: Methyt 5-(5-fluoro-1H-benzimidazol-1-yl}-3-[(2-methylbenzyl)-

oxyJthiophene-2-carboxylate and Methyl 5-{6~fiuoro-1H-benzimidazol-1-yi)-3-{(2-
methylbenzyl)oxy]thiophene-2-carboxylate

S0 Gl

An analogous procedure to that described in Example 45 with a 1:1 regloisomeric
mixture of methy! 5-(5-fluoro-1H-benzimidazel-1-yl)-3-hydroxythiophene-2-
carboxylate and methyl 5-(6-fluoro-1H-benzimidazol~1-yl)-3-hydroxythiophene-2- -
carboxylate (0.262 g , 0.896 mmol) provided 0.291 g (82%) ofa 1:1 regioisomeric

-
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m xt ure of 8 February 2007
nmet hyl 5- (5-fl uor o-| H benzi m dazoi -1 - y@Q 3- hydr oxyt hi oph
ene-2 30 carboxyl ate and net hyl 5-(6-fluoro-1

H benzi m dazol -t -yl ) - 3- hydr oxyt hl ophene- 2- car boxyl ate
(0.262 g, 0.896 mmoi ) prowvileled 0.291 g (82% of a 1:1
regi oi sonmeric 8 February 2007 116 m xture of nethyl
5-(5-fluoro-1

rhixﬂﬁ@éf MetHPZ{5=fluoyd-) Hbedzndiddrel- hyl)3efiz-eiryibenzyl)-

LF&%%MM%@%?&“&@&'[G%Pwongh-l[%&zimldazol- -yl)-3-[(2—.

6 a2-af AFFOOKIIE sakd> 'HNMA(300 MH
St o o =-

300 NMHz, O de)
IS G BATE, L1 (5 19296500 SHBFi35-72208. S5 b S
; (0. 5 2H), 3.77 , 3H), 2.39 3
%l‘??r’r?l [g 3%:2'(3%/3‘??1*){)[ 5- |(_|)5 met hox3(/-31 " (s 30
H benzi m dazol - 1-yl ) - 3-[ (2- et hyl benzyl ) oxy] -

BB ok SRS e g vﬁac@z el

phene- 2 carbo
met hyl 5- ( 6-
phene-2- ¢
g (73% of :
5- (5- net hoxy-1
Méﬁ@lﬂgbﬂﬁpﬁﬁé&lm ko thhd) deseribédPin ERArmylk 46 dthla) lokrehiolsdrasichene

mlptyg?rcfgf,r boé% f%}iﬁpe%‘q%y mét h{zzmgiaéo?-!r}ﬁ)t gguytyroxythiophenc-z-
c%bﬁ&dt@?@:?hﬁ%%%ﬂﬁhhﬂﬁ eﬂﬁb&uﬁrﬁddwx%krlmawdmxﬁhiophcnc-z-
whi S

carbplate (0:2550,Q.838 rmolilsave S? 2489 E’HZ 3% °f73DN§? '%gq‘é%’mff’%ﬁ"‘ﬁff

of h%thyysiﬁ-n%ﬂfbgly ?Hﬂﬁnzimﬁaﬁ?1@]9¥[(ﬁ1ﬁetﬁﬁﬁenzﬁo%miﬂglegg

2¢asrocayigt ety & (6rmelnni- Hfbomimgea s -

AR At RIphirc)-barddlate 498 viLmﬁZsmiaomNMﬁftaoo MHz,
thi'ophene- 5-(6 -1

oxylate and Meth
DMSOeds} 5 86358 (2ks; 1H)) 195, 1.7®7.67, 756—7 53 (m, 3|-I}. 7.34 7.30—7 21,

737 5 BAY b3 7 (Bl SRS, Faf 37PN RRE 12HE 20 B, 3

Example 48: Meth 5-bromo-1H-benzimidazol~1-yl)-3-[{2-methylben
thiophene-2-carboxylate and Methy! 5- 6-bromo-1H-benzimidazol-1-yi)-3-{(2-

methylbenzyl)oxy]-thiophene-2-carboxylate
= 8 ~CH,
6 %«
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8 February 2007 117 An anal ogous procedur eg Febidniy 2007

described in Exanple 45 with a 1:1 regioi soneric

m xture of nethyl 5-(5-brono-1

H benzi m dazol - | -yl ) - 3- hydr oxyt hi ophene- 2- car boxyl at e
and nmet hyl 5-(6-brono-1 117

H benzi m dazol -1 -yl ) - 3- hydr oxyt hi ophene- 2- carboxyl ate
(0.750 g ..2.12 mmol) provided 0.681 g (709b) of a 1:1
ﬁu? ﬁa@dgﬁ&’s‘ﬁﬁdeﬂur@ toTthat déseritell i Exbinpl IE 451\(:& -2k Dregioksomeric

d | -1 -yl 2-
wfr? of et el sree B WL RO OB e 1
l%lﬁ(w%%ﬂjﬂﬁ é— eLbroms= {ff-genzlm:dazol 1-yl)-3- hydroxythlophene-z-

enz xy t hi ophene- -car o>3y| ate as
cﬁ'lioxvmﬂ{@'@(ﬂ i 242 mmplNRvidesfbp 0%)5(8J 1Or§gw|gomenc

@lxg%e gf réé‘la Y?S[g-]br%%-é ?F&f}zam?da%ﬁ-ﬂﬂxﬁi(z—lneﬂ#ltﬁniﬁ)r

"'?)@khlﬂpmlleﬂ}qarwm @nd mgthyl 5-{6-brom f@yn{lgndagiw -ylﬁ%—?{z

’E?@gﬁé %ﬁg\gﬂﬁhg ?%@ t?ﬁs‘%n%ffg{viﬂe solid. 'H NMR (300 MHz,

mmsm:s) Bavzy8. vi2ys, 3 w. 8ph a6 {(2dcke HRHY(1H), 88379507 G47.52,

PR IR AP 86 3@? s 2P, 977, 49240, B8l flySxanpl € 45

H benzi m dazol - y1) 3- hydr oxyt hl ophene- 2- xar boxyl at e

a3 MthyEEds-TBrg ) E et 01 810 IO OPETEY)
ﬂlforo thi lfenélﬁ-afr ate

enzi mdazol -1-y (2-chl oro-4-fl uorobenzyl) oxy] -
t hi ophene- 2- car boxyl -white solid. '"H NWR
(300 MHz, DMbO; do) s91°H, 7.89 (d, J - 1.9
Hz, 1 H), 7.84-7.7 7.78 (s, 1 H, 7.56
(dd, J - 8.8, 2.7 : f42 (dd, J - 8.6. 1.9
Hz, 1 H), 7.35 (ddd, ,27HzIH) 5.42
(s, 2H), 3.78 25 (s, 3H)
Met hyl 5- (6- chl or o- 1H- benzi mi dazolf-1 -yl ) - 3-[ (24-di f | uor

@P%B@Ms%djuré B BaPEREbed FrrtdRRE 48 twfith méinX508-cRidrd

e !H«benzimldazo!- -\d]-s-hydroxythiophcne-z-arboxylate (0.100 g, 0.324 mmol) and

20

25

30

2~chloro-4-fluorobenzyl bromide (0.0869 g, 0.389 mmal) provided 0.131 g (90%) of
methyl 5-{6-chloro-1 H-benzimidazol-1-yl)-3-[(2-chloro-4-fluorobenzyl)oxy]-
thiophene-2-carboxylate as an off-white solid. "H NMR (300 MHz, DMSO-de) 5 8.75
(s. 1H), 7.89 (d, /= 1.9 Hz, tH)}, 7.84-7.78 (m, 2H), 7.78 (s, 1H), 7.56 (dd, J = 8.8, 2.7 Hz,
1H), 7.42 (dd, /= 8.6, 1.9 Hz. 1H), 7.35 (ddd J=87,87, 27 Hz, 1H}, 542 (s, 2H),3.78

(s, 3H).

Example 50: Methyl 5-(6-chloro-1H-benzimidazol-1-yi)-3-[(2,4-difluorobenzyl)oxy-
thiophene-2-carboxylate

o h
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" 3MeI{H A O RIS @, $8Y, BAK

carboxylate
S F ﬂ ‘QSIH\O,GW

An anal ogous procedure to that described i 8 Febiuare 2007
with nethyl 5-(6-chloro 1

H benzi m dazol - 1-yl ) - 3- hydr oxyt hi ophene- 2- car boxyl at e
(0.100 g; 0.324 mml) and 2, 4-difluorobenzyi brom de
(0.054 ml.0.39 nmol ) providét 0.122 g (87% of methyl
5-(6-chl oro- 1H benzi m dazol - 1-yl )-3-[(2, 4-di fl uor obenz
yi )oxy)thl ophene-2 5 carboxylate as an off-white

shi archlogoiis Pribded §r8 Ethivi-tiescribbin-Elampl8 48 with nfethyl 5+4{§-chlgrog9

Y Fenendimigaic) it pacohytnydotide- Fartding 000324 Fline ape

2, 49diftaorobienk bromid®F0.054 mil 0139 mmbl)yPovides 01224y (87%) ofiméthyl

50t pmapln PR ok oiionens 21

YarBByRteas)dnlbFORRE 8ld 'R wmw RAHE BMsehﬁi) 5 8.24 (Qm H), 7 ss d,
anal ol%gus F)rocedure to%_ls at descrll_& @ ﬁﬁ
Ao My o0 = 4t 1278 1 TgR i, I8
% aqP 9, 0.324), 3-
brormmst hyl)pyrl di ne hydro roni de 0. 0980g, 0. 387
mmf and pot assium car bonate (O 107 g, 0.774 mol)
? 3Z0 (- rﬁ'ﬂ‘l-@-fo 1R :
=3~ MOXY i ophene- 2-
0 "H NI\/R (300 MHz,
(b, 11H), WII (dd J.
7.86 (d, J=1.9 F141
: 7.73 (s, t H, 7.48
-87 1.9 Hz,1 H), 5.45 (s,.

DI\/BOdo) 8 8.72 (s
4.8, 1.5 Hz, 1H),

H,.7.83 (d, J - 8.
(mlH, 7.42 (dd,
2H), 3.79 (s, 3H. H t hyl

5- (1H-ben2|mdazol 1-yl)-3-¢( - 2-ynyl oxy) t hl ophene- 2

P N o T e TR

tf@bedztmﬁmbhyﬁ-@‘hﬁdr&yihi@hmﬁ-&rboxﬂat&ﬂmmmDBMW -at e

CyegyneBypiski oy s bebg 87 el 41 petim ol

affons@€ol167. g2 0.379mmal Yielded 0.0383tg(80%) of methyl 5-(6-chloro-1H-

R EEISaRg T At -4 snelion ophEperd e ais s tar sOne.
FPN@Q @b wﬁlzﬁaﬂﬁb-ﬁaa ss, 1H), 8F2 (nf] 1H)) 8.58 (dd, iz 4.8 1.6z, 1H),
793 (m, H],786(d J=1.9 Hz, 1H), 7.83 (d, J = 8.7 Hz, 1H), 7.73 (5, 1H), 7.48 (m, 1H),

7.42 {dd, J= 8.7, 1.9 Hz, 1H], 5.45 (s, 2H), 3.79 (s, 3H).

An analogous proeedure to that deseribed in Example 45 with methyl 5-{1H-
benzimidazol- I-yil-a-hydroxy-z-ﬂllophcnecarboxylate (0.250 g,0.911 mmol} and
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=7.5H,1H, 7.61 (s, 1 H, 7.49-7.36 (n8 Edliruaty BGO7
(d, J - 2.3 Hz, 2H), 3.78 (s, 3H, 3.73 5 (t, J - 2.3
Hz, 1 H. M5 (rmuz) 313 (m-.t ). Exanple 53: Methyl

5- (5-brono-1

H benzi m dazol -1 -yl )-3-{[ 2@t ri fl uor omet hyO-
benzyi | oxy}t hi ophene- 2-car boxyl ate and Met hyl
5- (6- brono- 1H benzi m dazol -1 -vi) -

pl%{)érbﬂ.b"dn‘lﬂé (oo wmchwwbmzyoq mrgl) sffiordests?id 927%}‘153xyl
at e _
ettt beraguRes i WP v Bl 2

taﬁ%olﬁ& *mnﬂnlaoh MIBIDMEC-ATT 670 (s, 'TH) 7.88 @), D& 7.7 Hz, 1H), 7.81 (d J

IRl e8I Am A AT e i 70, T8 [ 3y 2P
(t;%bggghgrﬁgﬂgg%,{l] Mhlmﬁ)hydr oxyt hi ophene-2- carboxyl ate

and 2-trifluoromethyl benzyl
brom de (0.163 g, O 682 nmol ) prOV|ded a l:1

BlafmBleds® A §-(§7 -Qénzi :
e

'o 0. 0 2
ban2@pay} tiibphene £ <arbaxylate #1 dMethyl 5-(6- bromo-‘l idazo?—?-vﬂg
! g omet hyl ) - benzyl i ox

= X ; [T O whi,t e SO|IdZ "H
. 1 J=1.8

R (309 W D0 ) ,“H%f” 7

7. 7.62 (m T NeR (d, J- 1.9

(F» 2H), 338

(s, 3H % and o. 0970%4% of | 25 net hiy—& (6- br ono- 1

H benzi m dazol - | -yl) [2-(triTluoronet

benzyl ] oxy}th| ophene-Z=car boxyl ate as an off-white

sol d: "HN 7
Amansip i Gousron m%at%@%?‘ﬁﬁ)ﬁﬁ“ﬁ' ﬁ%é:ﬁc(ms&mé'ﬂc
m&ttﬁ@oﬁ ﬂ%g%—(s—-iﬁorﬁo-lH-'beﬁzlhiitiazol-1l=0ll-3—5ytﬁ®cyﬂnqph2lhg-2- 3.78
cagaog\ga@_agg mgFe P @‘yb% o1%benznm|da%m5 g-hyéfox% Bs%he-z-

DR (O @Jsaé minel) and ﬁlnﬂudrédmtmma,u brphwide (0.163 g,

0. GBeznnzlr)r/lloﬂ pro)\;i]dedhala 1o pe%%?sor%ercig lglggurg ota products. The mixture was

separated by flash chromatography to afford 0.0952 g (33%) of methyl 5-{5-bromo- -

1H-benzimidazol-1-yl)-3-{ [2-(trifluoromethyl)-benzylJoxy} thiophene-2-carboxylate

_ as an off-white solid: " NMR (300 MHz, DMSO-d¢) 3 8.79 (s, 1H), 8.04.(d, /=1.8 Hz,
_ 1H), 7.97 {d, J = 7.6 Hz, 1H), 7.85-7.77 (m, 2H), 7.75 (s, 1H), 7.62 (m, 1H), 7.60 (d,J=
1.9 Hz, 1H), 7.58 (d, J = 1.8 Hz, 1H), 550 (s, 2H), 3.78 (s, 3H), and 0.0970 g (34%) of

methyl 5-(6-bromo-1H-benzimidazol~1-yl)-3-{[2-{triflucromethyl)-

- benzylloxy}thiophene-2-carboxylate as an off-white solid: *H NMR (300 MHz, DMSO-

de) 6 8.73 (s, 1H), 7.99-7.94 (m, 2H), 7.85-7.71 {m, 4H), 7.62 (m, 1H), 7.53 (dd, /= 8.6,
1.5 Hz, 1H), 5.52 (5, 2H), 3.78 (s, 3H). '
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_ @hwa&gewrﬁneéwe@mm

- ampldand Mr&?t(omnwmlgnzvbbmmm( 19y 0.9Fm

o,cH s ~(Q3 HHCc An anal ogous proced® Eelirnairy 2007
described in Exanple 46 with nethyl 5-(5, 6-

di met hoxy- 1 ‘

H benzi m dazol - | -yl ) - 3- hydr@;ﬁyt hi ophene- 2- car boxyl at e
(0.108 g, 0.323 mol) and trifluoronethyl benzyl
brom de (0.232 g, 0.971 mmol) afforded 0.109 g 10

I

béﬁzﬁljouﬂtmmhﬁechma ate Oxy] t hi ophgne- 2- car boxyl ate as

an ofr-white solrd. N (300 DVBO- de) 8 &50
(s, 1 H, 7.96 (d, J - 7. , 0"%%84-7.76 (m 2H),
7.66 (s, 1 H, 7.61 (d ] '7.7 Hz, 1 H), 7.35

(s, 1 H, 7.26 (s,1'H) 3 (s, {2 ,13.84(3, 3HL
3.83 (s, 3H), 3.78 | f . 15 Ex e. 55: Met hyl
3-[ (2, 6-di chl or obenzyl ¥ s‘c')'xy] 5- (5, nmet hoxy 1 H

benzi m dazol - )thl oPhene -carboxylate o' cH 20 An

describpchin Bxarple 46 adthimethes Bripbe 45 -
WnEl'i’toHFm-lS&H {201 -yi]-3- ydroxyth hcne-z-c ang!atﬁ 01 9.0323 :
mo

hoxy- enzi m'dazoi - | - - -hy i ophene-2-c
afforded 0,109 g

(gﬁqg{/:ﬁ‘ ﬁh,gwg;ww@w@m&%%@wﬁa {3362 mmol )
wﬂ'af(fﬂmahﬂbmvlbm%iwbﬁn)@cwbwm asanipffwhifo sglidi 'HNMR

A MSO2Ps 50 o/ rhwilenb e 7 e STt AR A B A038

. 1H),iAe1 @d' e 7275 7.7 Hg])m).g.sg &, g méml_s';(s.h{m I_5I)tazs,[s. %H].?-’t)s.att (E.:Hv?. |(—|)S
, e 9.3, . , , . S, )
39)“.33213@%?3&%, 5.52 (s, 2H), 3.87 (s, 3H), 3.83 (s,
3H), 3.71 (s, 311). 8 February 2007 121 Exanple 56:
| b

__An analogous procedure to that described in Example 45 with methyl 5-(5,6-

dimethoxy-1H-benzimidazol-1-yl}-3-hydroxythiophene-2-carboxylate {0.100 g, 0.299
mmof) and 2,6-dichlorobenzyl bromide (0.0869 g, 0.362 mmol) provided 0.117 g (79%)

of methyl 3-[(2, G-dichlorobenzylloxy]-s-(s 6-dimethoxy-1H-benzimidazol-1-

Yl]thiophcne-z-carboxylatc as an off-white solld. *H NMR (300 MHz, DMSO-ds) & 8.52

- {s,1H), 7.78 (s, 1H), 7.62 (d, J = 1.5 Hz, 1H), 7.59 (5, 1H), 7.51 (dd, J = 9.3, 6.8 Hz, 1H),

7.35 (s, 1H), 7.31 (s, 1H), 5.52 (5, 2H), 3.87 (s, 3H), 3.83 (s, 3H), 3.71 {5, 3H).
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5 14.cl An anal ogous procedure to that desgridbeaaiy2007
Exanpl e 45 with nethyl 5-(5, 6- di net hoxy-1

H benzi m dazol - | -yl ) - 3- hydr oxyt hi ophene- 2- car boxyl at e
(0.100 g, 0.299 mmol) and 2-bronobenzyl brom de
(0.0905 g, 0.362 mmol ) provided 0.114 g (76% of 10

nmet hyl 3-[(2-bronobenzyl)oxy]-S- (5, 6-di net ho)cy-1
H-benzi m dazol -I -yl )th| ophene- 2-carboxyl ate as an
Efrd , r ‘ glazdimEthbiy~- tid-berintd4zol-
—TIH add 1.0 Hz, 1 H), 7.68 (m

'umophmefzecarhoxvl@%, 7.49 (ddd, 7.6.7.6, 1.2 Hz, 1
dw

H, 7.35 (s, 1 H, My 6, 7.6, 1.6 Hz, 1
H, 7.26 (s,1 H), 5. S, 3.84 (s, 3H), 3.83
is, 3H), 3.79 is, 3 5 Exappl g 57: Methyl 5-(5
6-dichloro-1 11- 1 dazol - | - 3- ( 3- f uMret hoxy) -
t hi ophene- 2- car boxyihéite Oa 2 , _0 Methyl
5-(5,6-dichloro-1

o o< 0 0300
dg)eﬂ(bxﬁ-:i B‘-hmnmjdamievllﬂ&élwmphpwg ate E)

ﬁ]@ﬁ@ o} ﬁﬁ&%@é%@@gﬁ% béa;.? A ?GzTnhrﬁolggﬁﬂEléocﬁh m?qmer&fed

mmﬂwl (B dcomvotmnzyoivhel5.6miimethgy- I&WGWBQIXW'EP'@P“E"E-

Sy R T T s A e R e

. (daa J =L 26l 7160 1.0 31z o798 (mhiheH) vi.e8t(s)nH), R4S (dﬂd.s!mr bed.6oh bz,

1y 735 Getihr 29080, =7 sf. T oz P S URLPECR
3l 880 IN),demat, 3HLY! ) - 3- (3-furyl net hoxy) - th| ophene 2-ca
rboxyFate as an 30 Inseparable mxture with diethyl

hydrazi ne- 1, 2- di carboxyl at e, whi ch coul d be eaS|Iy

Eafa )
~NVR VA DIVSO o_ 122
ﬂnwher;-mrbvaha; (s, J -

c%. 70 (dd, J - 1.6,

1.6, 0.9 Hz. 1 H), 7.
1.6 Hz, | H), 6.61 ( 1.9, 0.8 Hz, 1 H), 5.25
(s, 2H), 3.77 (s, 3 |

Cl

Methyl 5-(5,6-dichloro-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-carboxylate
{0.0900 g, 0.262 mmol) and triphenyiphosphine (0.0890 g, 0.339 mmol) were dissolved

* in 4 mL of tetrahydrofuran with stirring. The reaction was cooled to 0 °C, and 3-

furanmethano! (0.030 mL, 0.35 mmol) was added via syringe. Diethyl azodicarboxylate

{0,053 ml, 0.34 mmol) was added dropwise via syringe. The reaction was warmed to
room temperature and stirred for 3 hours. The mixture was adsorbed onto silica gel
and purification by flash chromatography afforded 0.0725 g (65%) of methyl 5-(5,6-

dichloro-1H-benzimidazol-1-yl)-3-(3-furylmethoxy)-thiophene-2-carboxylate as an
inseparable mixture with diethyl hydrazine-1,2-dicarboxylate, which could be easily
removed in the workup of the following reaction. "H NMR (300 MHz, DMSO-ds) 3 8.79
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Exanpl e 58: Met hyl 8 February 2007
5- (56-di chl or o- IN- benzi m dazol -1 -yl ) - 3- (2-furyl net hoxy
)- 5 thiophene-2-carboxylate s 0 C% d) 0 10 An

anal ogous procedure to that described In Exanple 57
with methyl 5-(5,6- diicht®d-]|

H benzi m dazol -1 -yi ) - 3- hydr oxyt hi ophene- 2- car boxyl at e
(0.0900 g, 0.262 mmol) and furfuryl alcohol (0.029
[mm) 0.184s, tHips.07 (r1HY 788 (d0s © 380.HHY, AHNF.7D6, %ﬂﬂ;ﬂl (dd, /=

1tﬁ %&ﬁzﬂ%‘{aﬁdgﬁaﬂ%“‘fr?‘*?" 15“' );ST rzns]t:h @')3H'h| ophene-2-¢

ar boxy| at e as an inseparable mxture with diet hyI

mm@mmawg@wsoas) S?9(le), 8.14 (s, 1

H), 8.00 (s,1 H), 7.7  1sH I 7cd5 (dd, J -1.9.0.8
Hz, 1 H), 6.71 (old, A, #8 Hz, 1H), 6.51 (dd,

J- 3.2,1.9 Hz, 1 EE) 36 (5ro2H), 3.75 (s, 3H).
Exanpl e 59: Met hylgB8-~5, 6-di chl oro-1
H benzi m dazol - 1-yl ) - & (t hi en- nmet ho) cy) - 20

t hi ophene- 2- car boxyl ate oCl' 25 An anal ogous
rocedure to that descrjbed_In vg !ﬂs met hyl
Ag.apgowus procedure to that described in B(arﬂp'l:'xg'in\Blth met?lvl E y

| iigBPA ?H—%eﬂz“i’ﬁﬁ%f’-'lIﬁlfﬁaﬁﬂm’g{%p}ue&-ﬁmﬁmﬁﬂo09111)3110.262 ca

oxyl ate

mgaal}dnd ;fw@m .ﬁng?zs(qu 034 mmol) Meﬁ%ﬁs AT ofapethyl

5—&5 %Zﬁé\ltﬂo fda I—\Wﬁ-{ﬁﬁfrﬁmﬁmgwlsﬁlﬂné-z-urboxyhte
benzim azo thl en- 3-yl met hoxy) -t hio lﬁ@gne 2

- agan bsepgiable mima\ﬁthl @sﬂ vdmills-h?'dl@efbmt‘t- whigh gp

Mﬁn%&ﬁn Jch%w&i' Mﬁﬂgﬂlﬂlﬁg re}%ﬂ' &gﬁﬂmm% r?%'&dsy

SNHVR (£ 38D 8N, 11D, &mt(s.ual.y 7€ GpTH), nmmmw He, BA77 s,

@, E%:’f’n’?&éz rﬁ?'“ 651 Eg? {d894 14 s 19, 59“’9@»1—‘125%& 3?—3 k& 7.22

(dd J-5,12HZ 5.38 Is, 21-1), 3.78 Is, 3
[) -t o

ﬂﬁ&hheﬁ&lznﬁmaxmboxyl ate a, O @gl%

o

An analogous procedure to that described in Example 67 with methyl 5-(5,6-
dichloro-1 H-benzimidazol-1-yl)-3-hydroxythiophene-2-carboxylate {0.0900 g, 0.262
mmol) and 3-thiophenemethano! (0.032 ml, 0.34 mmbl) provided 0.0745 g (65%) of

" methyl 5-(5,6-dichioro-1H-benzimidazol-1-yi)-3-(thien-3-yimethoxy)-thiophene-2-
~ carboxylate as an Inseparable mixture with diethy! hydrazine-1,2-dicarboxylate, which

could be easily removed in the workup of the following reaction. "H NMR (300 MHz,

..
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c1l0 10 An anal ogous procedure to that desgrrdbe@aiy2007
Exanple 57 with nethyl 5-(5,6

di chl oro- 1 H benzi m dazol -t -yl ) -3- hydr oxyt hl ophene- 2-ca
rboxyl ate (04775 g, 0.226 nmmol) and

2-t hi ophenenet hanol (0.028 ng@,0.30 mmol ) provi ded
04599 g (604b) of

nmet hyl 5- (5, 6-di chl or o- 1U. benzi m dazol -1-yl)-3-(thien-2

U R . BT B r A Y Sl iy, PRSI @6

was0/v.4 Hz, al)) 722 R, ﬁasolmm;emwamas.mm.isgs\tmﬂaup of the
foll owing reaction. 'H NVR (300 MHz, DMSO de) 8 &78

s, 119, &14 (s; 4H), 8.05 (s,1 H), 775(sl|—|),781
(E@lmp:é 60 ﬁe&wtls-?s dzlaicmorb-ﬂl)-banmﬁ&zglddm-sjth&na-ylmﬂngm ;

H O7(dd m 5. 0, 3 5.57 1s, 2H), 3.77
(thlopheses2-casborgiaiz i o 61

- 5- (6- Chl or 0- | H. benzi =aﬁ ~t%h 3- [ (2- met hVI benzy!)
oxV) t hi ophene- 2-car 4 VW' % 25 Met hyl

546- ehi or o- |
/ - benzi m dazol - 1- y?') -[ (2- met benzyl ) oxy)t hl ophene-

2- carboxylate (0.172"°g, 0.417 ) was placed In
seal ed tube. Annnnia In methanol (15.0 md 2.0 MIn

%%O@a Q?%ﬁaeﬁﬂgl I tﬁrehea ed toI 50

dichloeon Memﬁmﬁ&ohtuvﬂ%hvmmhmrwm (@07 mp.gzs
AR ) ol R ATk e o
methyt 5-(56-dizblord tié-ienzifridazole byl3-{thien-2-imeihaxy-thinphene-2-

s

taddisr asilyrremoved th the workap of thetfalosdrgireactigre| 'H NMR (300 MHz,

BHSb o P H R s TS P BT AR B et Bo S, 9
{19740 @, e $ 61 NO1RY A0% {dd, /= 50,35 Ha, IH), 557 6, 24, 377 (s

%ﬁnm m dazol -1 - yl)-3-[(2- et hyl benzyl ) oxy) t hl ophene- 2-
rboxam de as a yellow S.. solid. '"H NWVR (300 MHz,

. DM8O-de) S 8.68 is, 1H), 7.82 (d, J- 8.8 Hz, 1 H),

21Hz
I imid

22-ca]'boxamldc
=\-<Iﬁ‘~ﬂz

~ Methyi 5-(6-chloro-1H-benzimidazol-1-yl)-3-[(2-methylbenzyloxy]thlophene-2-

= 'carbéxﬂate (0.172 g, 0417 mmol) was placed In sealed tube. Ammonia in methanol -

3!1

(150 'mh-z-.ﬁ Mtn; MeOH, 30 mmol) was added, and the vessel was sealed. The tube
was placed in an ofl bath preheated to 80 *C, and stirred at that temperature for 24
haum The reaction was cooled to room temperature, and an additional 15.0 mL of

o the ammonia in methanol solution was added. The vesse! was resealed and heating



Hz, 1 H. 7.34-7.21 (m 3H), 6.88 (br s, 1gHrebrhaAi2007
(s, 21-1), 2.40 is, 3H). Exanple 62:

5- (6-Brono- 1H benzi m dazol - 1-sl)-3-f[2-(trifl uoronethy
fl benzYl)- 10 oxy }thiophene-2-carboxam de NH, 15 An
anal ogous procedure to that t®scribed In Exanple 61
with nethyl 5-(6-bronp- 1

H benzi m dazoi -1 -yQ 3-{(2-(trifluoromethyl)benzyl) oxy)

t Ribotiiued for 3n additianslyd4ctiotrs. (He. reftiOwasodi8d towabrh kemperature

a, f% %p%ﬁ%or?tggigga?pzef %?Jgg‘%zggrﬁ py flash chromatography provided 0.0417 g
y'@‘*‘*ﬁﬂf Fokoehatistatiry rtiahuralts0n20 1 oo 5116 a2

L I L S ORGRCX T

5. 7so$i8 i ﬂlﬁﬁfﬂo(\ﬁﬂz. ms%’ 5 6: eﬁgs 19, 71#’.9 [d T H&,nﬂl-li 7")‘1! {d, /=
zg{y Hzgw,ﬁpnzébmm) 7.70 (s, 1H), 7.51 (d, J- 7.0 Hiz, 521. 7.40 @6, /= 8.6, 2.1
5H£. ﬁnﬁ 7?@1#?521 *HBX:M{)' d%stlﬁ%zi W) sleZ@ian), 24b ks, )l

I'uor ol net'h
henzylloxy)thlophene 2- carboxan1de 251, s 30 An
n g G 0 k) (

V U V -

10 _oxy}thwphere-2-cdrbdxamide nz-l—carlidxamidorret hyI benz I)oxy)thl ophene 2 8
February 2007 125 car vided 0.0351 g (34%
of 5-(5, 6-di net hoxy- dazol 1-yl)-3-
{[2-(trifluoronethyl nzyI ] I ophene- 2- car boxam
de as a light tan solifd. 300 MHz, DMSO-d4 .8
843(sl H, 7.90-7. O(m5 7.60 (s, 1 H, 7.34

IH),721(s 1H), 6.82 , 11-1), 5.56 (s,

15 é‘" PM%QW% @éhg,d%écagegdp mp ¢ 840 with xmc):hyi( &6—?1’0‘115
¥ GitenEIRagS- 12wﬁal{mﬂmﬁaneﬂi+nbcwmqmmpmwu@mwm

- &Eq%%gd 0 ? 86t n?m:t:lp dSO(.:OrSIS;JS ?amﬁ olig)é-?s-bromo-m-\ﬁnenzpmige mwI
yl)-3-{[2-(trifluoromethyi)benzyl]-oxy} thiophene-2-carboxamide as an off-white
solid. "H NMR (300 MHz, DMS0-ds) 5 8.67 (s, 1H), 7.91 (d, / = 1.6 Hz, 1H), 7.89-7.71

20 (m, 5H), 7.68 (s, 1H), 7.67 (m, 1H), 7.52 (dd, J = 8.6, 1.8 Hz, 1H), 6.81 (br s, TH), 6.56 (s,
2H).

Example 63: 5-{6,6-Dimethoxy-1H-benzimidazol-1-yi)-3-{[2-{trifluoromethyl)~
benzyljoxy} thipphene-2-carboxamide

25
W

30 An ana'logﬂéus'proeedure'to that described in Example 61 with methyt §-(5,6- .
dimethoxy-1H-benzimidazol-1 -yl)-3-[(2-trifluoromethylbenzyl)oxy] thlophene-2-
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15

25

- -30

di ch | or obenzyl ) oxy] -5-(5, 6-di net hoxy- | 8 February 2007
H- benzi m dazol -1 -yl )thl ophene-2- carboxylate (0.115

g, 0.233 mmol ) afforded 0.0392 g (3546) of 3-((2,6 15
di chl or obenzyl ) oxy] - 5- (5, 6- di net hoxy-11-. . benzi m dazol
-1 -yl)thl ophene-2- carboxanjsde as an off-white solid.
"H NWVR (300 MHz, DVMSO-de) 8 8.46 (s,1 H), 7.79 (s, 1
H; 7.68 O s,1 H, 7.63 (d, J- 1.5 Hz, i H), 7.60

%attg%&%te p?oﬁ_gedwgi 3490) JJf 5- gd—dlﬁithoxﬂ-m-belibﬂrﬁﬁ%&gt y?-h‘i)-
f{H}[tﬂfBlOBme@fyl}-l&ngyI]OMtl@pa y X lg)xamlde as a light tan solid. W

R BAETRBEM B R 0 1, 720 .

231 ) red2qbos, $H)pS.s8edl.e t 0 t hat descri bed |n Exanpl e
61 wth nethyl 3-[(2- .
bronbbenzynoxy) - S- (S, 6- di net hoxy 1 H bem

bamgsal_31[(26-Dichibebémyiioxd-shtbdimethatye 1 H-benzinidazel-10. 222

mm! ), afforded 0296 g (2796) of
\ﬂﬁ?l}henc-z-;m qd 8 oxy] - 5- ( S; 6- gdCret hoxy- | |

benzi m dazol - I yI)thIones _Adarboxam de as a yel |l ow
solid. "H-30 NWR (30 v IVSCG-1H4 8 8.43 (s, 1H},
7.78-7.64 (m 3H), 7. I M, 7.47 (m1 H;

7.86(m IH). 734@30 R7. 21 (S I—I), 61(br s,1 H),
5.48 (s, 2H). Ry 2007 @ Exanpl e 66. 5-(5
6-Di chloro-1

Méﬁ%#@gmwre fo- thak desdribed imxmiiweﬂm&. hﬁwl 3-[(26-

t hi op 2-carboxylic acid An anal ogous

Wb5t{ﬁ-§tdim§!§%Wr%hFﬂFiﬁ"Mﬂpm§h‘3@Wh met hy!|

@E&H@? ﬁqéggo@ﬁ%&w’ %ff!tl‘deg 0'03929 3653’%3;:;);%@] t hi ophene-

dichlorab mﬁboag"ebez@sli pheBe-20. 0695 g

Cé}?é')lga/%’llt%(ai Li“P“gffi:"ém%es?{Zy| E‘N%W% eﬁh@ﬁ gat: a{r3 bo%y‘ ']n'c? Tci d

(satH)27.68 hs, 1HRA.63 @, i ¢.1.5 Hi, NF.60((R0E), W52 (ddDME@ 1669 Hz,

7386, 4 a0 el o iR g oM a5 adle .

5.35 (s, 21- 1) 2.39 (s, 3H). Exanple 67. 5-(5-Ruoro-1

BXamDle 65: 3-{(3-Bromiobe LhNbenay) ) didatqenene-

ylthiophene-2-carboxamide . —\_&Iﬁ,h
= 8
o %
An analogois procedure to that described In Example 61 with methyl 3-{(2-
bromobenzyl)oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-yi)thiophene-2-carboxylate

1129, 0.222 mmol) afforded 0.0296 g (27%) of 3-[(2-bromobenzyl)oxy-5-(5,6-
dimethoxy-1H-benzimidazol-1-yl)thiophene-2-carboxamide as a yellow solid. 'H

NMR (300 MHzZ, DMSO-e) 8 8.43 (s, 1H), 7.78-7.64 (m, 3H), 7.68 (s, 1H), 7.47 (m, 1H),

7.86(m, 1H}, 7.34 (s, 1H); 7.21 (5, 1H), 6.91 {br s, 1H), 6.48 5, 2H).
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15 2-carboxylic add and 8 February 2007
546- Ruor o- 1H benzi m dazol -i -yl )-3-[(2-net hyl benzyl ) oxy

| - thiophene-2-carboxylic add - e OHOH 110 20 f, ~~
An anal ogous procedure to that described In-Exanple 33
wth a 1:1 reglol sonmeric mpgure of nethyl
5-(5-fluoro-1

H benzi m dazol - | -yl ) 3-[ (2- et hyl benzyl) -

o 50 %em il i@z AN AR (BetiBiiehzy)oids O- 1

He
nﬁwﬁﬁ_ﬂ_hl ophene 2-far boxyl ate (0.285 g,
0.719 mmol ) provided O o?|896) of a 1.1
regi ol someric mxtur | uor o-

H benzi m dazol -

nethylbenzyI)VWAth| ph ne- 2 ca ylic add and
5-(6-fluoro-1 K. benzinfdazol -1

y().3-[(2- nethylbeozy)oxy] t hi opTiene- 2- car boxyl i ¢ add

L SVCIEAC T T

3@dﬂdro-ﬂi—bﬁuim7daﬁﬁ- (—W)-a-l[(2H)1¢thilbﬁ3ylbx}/]ﬂ1ﬂ)phm682-ﬂwbm#

5[0385 9»%35' @M%Ql@gﬁ%g%ﬂ{ﬁ%éﬂ) éé%if%ﬁ%gﬁlﬂ;& fH %z@daz@ﬁ-

W@i&hér(e%-carboxvﬁc acid as a light tan solld H NMR

lgfth be”Z f oxy 1o o 0g aTa e SO B4 1, 039S P73 65, 110,

17_95 ﬁ@f%ﬁﬁghﬁ‘%ﬁ%( 2mxz§g€||3ﬂphene 2- car boxyl |‘c

acl i ¢ An anal ogous

procedure to that described in Exanple 33 with a

Example 87 3l § Sg—ﬁol-ﬁf-benlf% GHZJILH 32—&@31%!1 ylthlo rl]uZ:nc-
i

Mrbmwinaa'él_wds-(ﬁ-ﬂm bbb-beegimideaotii w3 -meth benzyljoxy]-

¢ { 6- net.hg enzirridazol-l yl)-3-[(2- '

hl ophene- 2- car boxyl ate §0.243 g, °

xylic

An analogous procedure to that described in Example 33 with a 1:1 regloisomeric
mixture of methyl 5-(5-fluoro-1H-benzimidazol-1-yi)-3-[(2-methylbenzyl)-
oxylthiophene-2-carboxylate and methyl 5-{8-fluoro-1 H-benzimidazol-1-yl)-3-[(2-

, methvlbenzyl)-oxy]ﬁnlophcne-z-earboxylate (0.285 g, 0.718 mmol) provided 0.216 g
(78%) of a 1:1 regiolsomeric mixture of 5-(5-fluoro-1H-benzimidazol-1 -yi)-3-[(2-

methyibenzyl)oxyl-thiophene-2-carboxylic acid and 5-(6-fluoro-1H-benzimidazol-1-

 yi)+3-[(z-methylbenzyloxy]-thlaphene-2-carboxylic acid as a yellow sofid. 'H NMR

- (300 MHz, DMSO-de) 5 12:81 (bi s, 1H}, 8.76, 8.69 (2xs, H), 7.84 (m, 1H), 7.72,7.70

3o

axs, 'lHi,?GG(m. tH), 753[(1 Ju 6.3 Hz. 1H), 7.38-7.18 (m, 4H), 5.35, 5.34(2&3. 2H},

2.38 (s, 3H).



.10

15'

‘ 30

15 1 -yi)-3-[(2-net hyl benzy) oxy]t hi ophene- 8 Rebriayy20Q7
acid as a pale yellow solid. "H NWR (300

MHz, - DMSO-de) 8 8.93. 8.79 (2xs, | H), 7.80-7.68 (m
2H), 7.53 (d, Js 6.8 Hz, | H, 7.35, 7.31-7.17 (m
4H), 7A0, 7.04 (2xdd: J - 9a®7 2.4 Hz, J s 8.9, 2.3
,Hz, 1 H, 5.34 (s, 2H), 2.38 (s, 3H). 20 Exanple 69:
5- (5-Bromo-t/J-bcnzl nl dazoi -1-yl)-3-[(2-net hyi benzyl)o

-1 H-benzl aol-

,,ﬁi‘sal(baJné’@%&zW- HiHblean-Q-éan%kylﬁ@aarl bed In Exanpl e

Wwtha 1.1 Ol SONRIf ¢ mxture of
Ly 38!

rret hyl 5- ( 6- bro n.,
H benzi m dazol - J- ) (?"met hy

t hi oph i Doxyl g et hyl "05- 6- b -
1Y benzi m dagalat Y o
met hyi benzyl Foxyl t hi op - 2ngett boxyl at . 100 g,
0.219 mmol ) provided 0.0%99 g 8 February 07 128
(62% of a 1:1 regloisonmeric mxture of 5-(5-bronp-1
H—b d

R pasin i e bt In Bxample 33 with .11 reglpsomerle
Eﬂy(tﬁrehifﬁﬁﬁrylls-fs-heﬂmxym H-beraimidazol-1 -yl)-3-[(2-mcthylbenzvl)oxy]- :

3- d
F L
hbg:y&enﬁ/l}d%/]ﬂlﬁ 1h'65e-2&a|%?xx(lac (7032g8i)51. %ﬂ%oleM@M? g9J -
G2y ofi 1 regmxsom'eéc mituns b (s gt f-erifangr oy A

ﬁémgnn phend-Mcarbbiylic beldénd 5(esaemamm-nanmmazol-
2.38 15,

@mﬂwlbsmﬁwﬁ%maﬁrm&vyﬁ& agid as o0le yelpY 9 Mo
| edea e ﬁ:&anﬁsﬂwm éuﬂCZHJ' 71 (ew- eemuz.

%))
anal ogous procedure to t describ

I n Exa
)33 BB 717 B HHOOT.O8 225 L= B Herfm s 30 Ho T, 59
hl oro-4-fl uorobenzyl ) oxy] t hi ophene- 2- carbo
@ﬁﬁtzéh%gqg g, 0.284 mol) yielded 0.0805 g (65% of
5-(6- ch| or O- i H-ben2| m dazol -i - yO

S 5 oo ' or T d.
mdxmcwg 5@@3:{&&&&@&;‘1&“-&&“ 8.73 (s, 1

mickhylbenzyijory]thio Eﬂe-f’-@r e S

An analogous procedure to that described in Example 33 with a 1:1 reglolsomeric
mixture of methyl: 5-(5-bromo~1H-benzimidazol-1-yi)-3-[(2-methylbenzyl)-
oxylthlophene-2-carboxylate and methyl 5-(6-bromo-1H-benzimidazol-1-yl}-3-[(2~
methylbenzyl)-oxylthiophene-2-carboxylate (0.100 g.' 0.219 mmol) provided 0.0599 g
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1H), 7.55 (dd, J - 8.8, 2.5 Hz, 1H), 7.41 (8@&ebduary 2007
-8.6,1.9 Hz, 11H), 7.34 (ddd, J- 9.7, B.S. 20 2.5 Hz,

1 H, 539 (s, 2H). Exanple 71: 5-(6-Chforo-|

H benzi m dazol -1 -y)-3-((2dl fl uor obenzyl ) oxy) -

t hl ophene- 2- ear boxyl | e add 28 25 An anal ogous
procedure to that described in Exanple 33 with

nmet hyl - 5- (6-chl oro |

mm@zdfmseuaegamwb WiBark 6es4wtbffomermmwwmmw-mwphe

megzoy g%ljlo Onel-%-cargoxyllc acido an 5— - ror?m 3f}‘l-(?w:r‘fiz‘?ngidazc»l 1-
QQ-MMWW.thmemomlc acht 4s(aZelow solid '"H NMR
oxy

| uor obenzyf)

ene- 2- car box I|c
C (200 i BVBG D 1268 R 898, 7 e AHU A0S 788 (B 1558 TR
DM?%I??%@% §1_|237§zi 1148 I:}z713§7(l% ilHr)I)ﬁ’s?/? W(mrslmﬁ 7617-78@
7(m:2H1 d31-120{mg3H), m, m&&xs aHlys.ss 238k, QIﬁa 7 18

(m 1 H, 538 1s, 211). Exanple 72:
5(6 Chloro 1H-ben2|mdazol 1- !)-3-(yr|d|n3ylmetho

afpfloR i to that descrl bed in Exanpl e 33

: : = | or0-
111- benzi m dazol -1 -yl )'=3h oi- 3- yl net hoxy) t hi ophen
e- 2-carboxylate (0.0 g, 0950 nmol ) afforded QA O

g (279 of 5-(6-chl okg#1H bengfi nf'dazol -1 -yl ) - 3-
(pyridi n- 3-yl met hoxy) ghi ophene arboxylic acid as a
tan solid. '"H NVR (300 MHz, de) 8 8.88 (s,1 H),
8.77 (m1 H, 872 (s, t H, 832%d, J- 7.9 H,1 H),
?\n&?ualBg(?lﬂ pil&cdm tothiit destriG& i Exampil 33 With thethytis-(6)chioro-

#p"émz'm'ﬁaa%!zbv'iﬁ ?éré‘f@ ﬂgk‘@ﬂ’% ZS’H l eﬁ'gﬂ'l"ﬂ?’éﬁwafc car

gvmdg @zs@_ﬁ*&éx 056054 (650 PSFEBLehIdi6-Q R izimidaml-thd)t -
aml e.33 wth net

bed H-
el hiorast- BHormbeprylog PRSI 25 agHomls 361 P S0l '8, 1
KKIRAE60 Mz, DiS0%de) 8 1 288LFTTTH), 8.73 (s, 1H), 7.93-7.74 (m, 3H), 7.71 (s,
1H), 7.55 (dd, J = 8.8, 2.5 Hz, TH), 7.41 (dd, J = 8.6, 1.9 Hz, TH), 7.34 (ddd, J = 9.7, 8.5,

2.5 Hz, 1H), 5.39 (s, 2H).

Example 71: 6-(6-Chloro-1H-benzimidazol-1-yi)-3- ifluorobenz -

thiophene-2-ca i acld
’\-@i

rAn analogous procedure to that described in Example 33-with 'methvl'-sl-MIoro- '

I.Ha-benzimldazom-yl]-a-[(z.&-diﬂuorobgnzvl)oxy]ﬂniophene—!—mrboxvlate (01199,

0274 mmol) ylelded 0.0860 g (75%) of 5-(6~chloro-1H-benzimidazol-1-yl)-3-[(2,4-

difluorobenzyf)oxy]-thiophene-2-carboxylic acid as an off-white sofid. 'H NMR (300
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gave 0.175 g (100% of 5-(1 8 February 2007

Hbenzi m dazoi - 1- 4- 3- (prop- 2-ynyl oxy) t hi ophene-2 25
carboxylic acid as a tan solid. '"H NVR (300 MHz, WAD)
8 9.83 (s. 1W 7.98 (m 21i), 7.77 (m 2H), 7.71
(s.1H), 5.02 (d, Ja 2.3 Hz,1®HL, 3.17 (k J!'-l1 2.3 H70
H. PAS (M4 299 (mtl). 8 February 200'7 130 Exanple
74, 5
(050l o1 ), 987 1L 1k LU dd grAyer )
OoXy

- bénz ene car boxylic aci
alﬂhﬂd@i;dﬁ‘l)p? tk@dlr r’%ﬂ-ﬁré’otﬂiatm c?égcylm. (t%2 1&@%&‘%‘9@@)
wi'th methyl 5-(6-bronmo 1

H benzl M dazol -1-yl)-3-{

}Etilm}ﬂmT%n@(@Ch [0P X-v¢ izl

2- tr|fI uor onet hy) - be
I(i" mihe ldi wei U' Jn..li g 1y e

1 Ty} t hi ophene- 2- car boxy
NoNVR (300 MHz, OVBSO-de) 8
. 7.84-7.74 (m 3H),
53’ (dd, J- 8.6, 1.9

8.71 Is, i H), 7.98-%5
7.68 Is, 1 H, 7.62 &
Hz, 1 H, 5.50 Is, 2H). Exanpl ;
(56- Di et hoxy- IH-benZ|mdazoI | - y|) 3-{[2-(tr|fluorone
z\iw&logaﬁs preddink to thay déstriter ncixemfle 83 mithhaytthy Se{Bthiprg

yg- Q%fﬁyﬂ-%@(gﬁgg-ﬁ&tﬂmm hcge%-él'b%fﬂat\l: P.dategr' e
dmm@awafﬂdrada@mo@(ﬂm)qifa[s*hlbms1:ﬂ-b&ﬂuld£muw&met hyl b

sy e s pe i SIS ARG NS,

15

20

BSE e eBg, 18, Kir) (o mé%—:ﬁtsnmlmfa.rmtmuxuanw;mxy)
i ophen

car boxyl'i ¢ aci d asayelowsolld [N NWVR
((coi, M&(s.tw/seaddd.s&&ﬁg?—pﬁz.ﬂﬁj 5522k d, J- 7.6 HY,
IH) 25784774(m 211), 7.65-7.56 (m 2H), 7.34
725 (slH) 550Is2 211), 384
5 anty ¢ 1 4N, '.:.

ormbenzyl ) oxy] - 5(56 di thoxy I H-en2| m dazoi -1 -

) t hi ophene- 2- cz@‘

- An analogous procedure to that described in Example 33 with methyl 5-(14-

benzimldazol-1-yl)-3~{prop-2-ynyloxy)thiophene-2-carboxylate (0.183 g, 0.588 mmol)
gave 0.176g (100%) of 5-(1H-benzimidazol-1-yl)-3-(prop-2-ynyloxy)thiophene-2-
carboxylic acld as a tan solid. *H NMR (300 MHz; CD+OD) & 9.83 (s, 1H), 7.98 (m, 2H),
7.77 (m, 2H), 7.71 (s, 1H), 5.02 (d, J = 2.3 Hz, 2H), 3.17 (1, /= 2.3 Hz, 1H). MS (m/z) 289

‘ (m“l'i ]‘.



10

- 15

20

I OH 5 H An anal ogous procedure to that deg&eblhfay/2007
Exanple 33 with nethyl 3-[(2-

br onobenzyl ) oxy] - 5- (5, 6- di net hoxy- i

/ _benzi m dazof - 1-yl )t hl ophene- 2-car boxyl ate (0:0719

g; 0.143 mmol ) afforded 0. 08067 g (85% of
3-[(2-brombenzyl) oxyl-6-(5,6 10

di met hoxy-i H benzi m dazol - 1-yl ) t hi ophene- 2- car boxylic

‘ ﬂr&ﬂbﬁlﬂlﬂeﬁnmfdhtol- J-3- fadtrivipromeViib- de)

: 7.63 (s,1 H), 7.47
7.26 (s,1 H), 5.37 (s,

2H) 3 84 (s

Exanmple 77: 5-(5
6- Di chl oro-|
H benzi m dazol - 1-yl - Mret hoxy) t hl opheno-2- 15
carboxylic acid a ' 120 An anal ogous

procedure to that dggcribed anpl e 33 with. nethyl,

5-(5,6- dlchloro-1

B B GoeRE ot 1 tnhe destried Wik E’.?ﬁ?’ldﬁé&(}hyg gitgxgm&-c ar
(M&&)mldim'é!-@ﬁ-a@{[m(trHIugmmcﬂw%bm thigplner2- ate

D540 05 BROH fh oeRR B st RS fRBibiiot1 /A lﬂﬂ&lzﬁﬁ:::::ﬁq-g%

ﬁ{[zs(trmdd)nme%hynswmloxv}H)lophmcmcqrbwm 5 30!l

wn?w%ﬂnqﬁhseéﬁ o 5 aff Poblrga [ 0 gaer e sy 68, 1
Wﬂi}%&:’l{dﬂ@%& 1fotzy 1H)Es. 80 2H). hl ophene- 2-
Orbo e acid 30 8 February 2007 132 An anal ogous,

procedure to that described in Exanple 33 V\/lththrret hyl

-3-(2-furyl methoxy)-thio
0.124 nmmol ) gave
foro-1

H- benzi mi dazol - 1- yl )
furyl met hoxy) t hi opheg At
solid. "H NVR (300 4+

111-1), 8.78 (s,

“Chry xyllc acid as a yell ow
# 5 3 8 12.85 (br s,
) .14 (s, , 8.08 (s, 1H),
7.74 (dd, J - 1.9,0.

An analogous procedure to that described in Example 33 with methyl 6-(58-
dimethoxy-1H-benzimldazol-1-yl)-3-[(2-trifl uoromethylbenzyl)-oxy]thiophene-2-
carboxylate {0.0691 g, 0.140 mmof) yielded 0.0568 g (83%) of 5-(6,6-dimethoxy-1H-
benzimtdazol-I-vl)-se{[z-(trlﬂuoromcﬂwl)benvﬁ]-oxy}mlophenc-z-wboxyﬂc ackl
as a yellow solid. 'H NMR (300 MHz, DMS0-de) 8 8.48 (s, 1H), 7.95 (d, /= 7.8 Hz, 1H),
7.84-7.74 {m, 2H), 7.85-7.56 (m, 2H), 7.34 (s, 1H), 7.25 (5, 1H), 650 5, 2H), 3.84 s, 3H),

3.83 {s, 3H).
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Hz, 1 H), 7.71 (s, 1 H), 6.70 (d, J - 3.2 BiFebridry 2007
6.51 (dd, J - 3.2.1.9 Hz, iH), 5.32 (s, 2H. Exanple
79.

5- (56- Di chl'oro-i H benzl m dazol -1-YO 3-(th)en-3-Yimetho
XY) - thiophene-2-carboxylicygcid 10 off An anal ogous
procedure to that described 1n Exanple 33 with nethyl

H benzi m dezol -
1-yl)-3-(th)en-3-yl I8Bhene-2-carboxy|ic aci d
as a yell ow solid. 0Q, MHz, DVBO-de) S 12.84
(br s, 1 H, 8.77 , , (s, 1H), 8.02 (s, t
H , 767(s i Hj 6766(m1 7.59 (dd, J- 5.0, 3.0
Hz,1 H), 7.22 (dd, 6.0, 1. ,1 H, 5.36 (s, 20

ér'(aéa'egcasemcefﬁ& toithat drssrivnddn Bxamnte 33yvitn r("fthrlen- _ Yl met h
%faobeﬁﬂn&&ﬂ.ﬂl%amw&wv.d-bcnzmunianbmaynﬂﬁophmeammgmm

' 5&%‘53%.“&%‘5@9: Sorded 00597 § (5] of 333 brSmobentbiy-B6.8Y'

GRERAY LT GlnPhiduock!yirehe-carbrige irousgylieiintitn e

P30 Mz, DSOS B (o 77 i B 7. 77 R, 1

Eb Rl e R Wﬂ?i%@?ﬁzm%ﬂw%gg' R
VHz

(300 . Dl\/BO-de) 8 6.77 |s. H) 8 13 Is, 1H), 8:03
) ‘ ' I

&rﬁoﬁ_@. ackd), 5.64 Is. 2H). ampl e 81 Methyl
3-[(2-ehloro-4-fl uor obpr z B 5- (5. 6-di net hoxy-1

H benzi m dazol - 1-yl -2-carboxyiate 10 H+~ \

40P
1 An anal ogous proce to that described In Exanple
45 wi th nethyl 5-(876-] 4i net ho

H benzl m dazol - 1-yl ) - 3 hydr oxyt phene- 2- car boxyl at e

(0.100 g, 0.299
An analogous protedure to that described In Example 33 with methy! 5-(6,6-

dichloro-1H-benzimidazol-1-yl)-3-{(3-furyimethoxy)-thiophene-2-carboxylate (0.0715
g, 0.169 mmol) provided 0.0476 g (69%) of 5-(5,6-~dichloro-1 H-benzimidazol-1-yl)-3-

(3-furylmethoxy)thiophene-2-carboxyllc acid as a tan-orange solid. 'H NMR (300
MHz, DMS0-de) 5 12.82 (br s, 1H), 8.78 (5, 1H), 8.13 (s, 1H), 8.06 (s, 1H), 7.85 (5, 1H),
7.69 (m, 1H), 7:68 (s, 1H), 6.61 (m, 1H), 5.21 (s, 2H).

joxylic acld
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mmol ) and 2-chl oro-4-flurobenzyl brom de (@8 gbfuaiy 2007
0. 362 mmmoi ) provided 0.0963 g 15 (684b) of nethyl
3-[(2-chl oro-4-fl uorobenzyl )wy] - 5=(5, 6-di net hoxy-i H
benzl M dazol - 1-yl )t hl ophene- 2- car boxyl ate as a yel |l ow
solid. "H NWR (300 MHz. DMgfp de) 8 8.50 4,1H), 7.80
(dd, J - 8.6, 6.2 Hz, | H, 7.70 (s,1 H, 7.55 (dd, J

- U 2.6 Hz,1 H, 7.39-7.31 (m1 H, 7.35 (s, | H),

ana@a}% p cedug Jthggcs&)(gﬂcg in 1d B8 wighheth- 558,66 S,

ai)hm-ﬂ mwimldaﬁ\?qdl-%&[-f@mm@hw ﬁ\l_quy} z-carboxvitathc% 852]5
% %ﬂ{}g{%ﬁ% ﬁ# 'ohiﬁé PR SR anASHbrb ARG iARA- 1N-8-(2-

tfwur(mnaigmph&wwb@:{ym avist asyivilowssplig. SRNMRRR MYz |

%ﬁ%ﬁ% ! BANIAE Hrd B1AN 615 i T, Bofs; 1, 7.74%d L1, 07

.0, VAT MY, by (o2 B il ) 6:51 {9, Y =3:2f (.2 Hz, 1H), 532 (5, 2H).
net hyl benzyl ) oxy] t hi ophene- 2- car boxylic acid and
5- (6 nethoxy 1 Hbenzl nl dazol 8 February 2007 134

. g, 0. - di net hyl am nopyri di ne
2 I) and nmetdanesul f onani de (0.0313
g, 0.329 mmol) vvered olved n 4 m of
di chl oromet hane with s IS‘rs}l o) TPBet hyl ani ne (0. 046
m, 0.33 nmol) was added vi i nge foll owed by the
addition 1-(3 5
di met hyl am nopropylcs
(0.0633 g, 0.330 mol) in a

- 3qet hyl car L,i mde hydrochloride
portion. The

| be'th Bk bErivkd e |efsgﬁbngt&hagﬂw16w
g}&ﬂ Hegpriedy 4 8 i ki det st

dclﬂbmmb&izmidazylet-vl]ﬁdﬂﬁerem@!

@éﬁﬁg"@}p i atroRdch Bokre &l foroed Bf&%é%@@ﬁ@-ﬁgggﬁ}ms%m-
T91)3-{thien -G+ yiraethaxy)thigghese-Reaachodylic ackd esveling setd R

(30 Mzt B SBF R 1R 0 ATF G M 107815,

(rﬁg%sm m).isd(daem 90,90, 1K), TRX(dd/o= 0, 1.2 Hz, 1H), 635 s,
hoxy- 1 H benzi n dazol - 1- yl) - 3-

qﬂ)e met hyI benzyl ) oxy] t hl en-2-yl } car bonyl ) - net hanesul fo
nam de and N ({5-(6- methoxy- IH-benZ| m dazol -1

An analogous procedure to that described in Example 33 with methyl 5-(5,6-
dichloro-1H-benzimidazol-1 -yl)-s-Ithien-2-ylmeﬂloxv}-thiophene-2-carboxvlate
(0.0580 g, 0.132 mmol) afforded 0.0341 g (619%) of 5-(5,6-dichloro-1H-benzimidazol-

 1-yl)-3-{thien-2-yimethoxy)thiophene-2-carboxyllc acld as a pale yellow solid. 'H



15 8 9.97 (br s,1 H), &70.8.58 (2xs, 1H), & Febriary32007
(m 2H), 7.55 (m i H, 7.37-7.21 (m 4H), 7.07, 7:01
(2xdd, J= 8.8, 2.3 Hz, 111-1), 5.51 is, 2H), 3.85,

3.83 (2xs, 3H), 3.37, 3.36 (2xs, 3H), 2.41 is~"3H . """
MS (mz) 472 (m+l). Exanpl eg3$83-158. 20 Unless

ot herwi se. noted, the foll owm ng conpounds were

prepared simlarly according to.general procedures

ok LTI € s By i D S 07 o

NBLS b, WeisHz! $190l7. 300 2a3.8,f1.1HY) THHI.07riddVe Gig)o, 3.5 Bx i) I5154&3.
5- (5- Chl or o- 2- net hyl -1 H benzi m dazoi -1 -yl )-3-[(2 25
‘hvi benzvl ) oxyhhl ophene- 2-carbox 4l c add and
5- (6 Chl or o- 2- rrethyl-lH- benzlmda20| 1
vl)- 12-net h
5 nh:I Methyl

Wxnmﬁmpﬁ)ﬂ]ﬁi&héﬂe-i-e&ﬁm&mel , 7.46 (d J - 7.2 H,

IR, 7287 Z1 (m  ©6H),; 4 ( 2H); 2.52 (s, 3H);

2.43 (s, 3H) M5 (ES-, : 4 o, Exanpl e 84:

3- (Benz yl oxy)-5-f5-chl ‘

H benzi m dazol - 1-yl ) thi g

la NNp 'H NWMR (400 )
o

ne-2-‘05 rboxamde q /~ N

VEO-de) {8 $.70 (s,1 H), 7.88

10 (d, J m2.01 Hz, 1 p8-7. 70 ( 10 2H), 7.65 (s,

1H) 7.56-7.52 (m 2HJ, 7.46-7.3 4H), 7.01 (s,1
, 5.40 (s, 2H. M5 (ES+, nfz) 383 Tmti). Exanple

| ?’?a?ﬁo@ﬁ &Péegnylé E%@%ﬁﬁhx#tmw pﬁtﬁ‘q (§ car bow

dlmmoxiy-aﬂtbeEﬂlﬁﬁlaml-a-yﬂ-s-lhb/dWIophene-bearboxylam (0.100 g, 0.209
507 3 s e D g sy
15 (68%) of methyl 3-[{2-chloro-4-fluorobenzyl)oxy])-5-(5,6-dimethoxy-1H-
benzimldazol-1-yl)thiophene-2-carboxylate as a yellow solid. 'H NMR (300 MHz,
- DMSO-de) 8 8.50 (s, 1H), 7.80 (dd, J = 8.6, 6.2 Hz, 1H), 7.70 (s, 1H), 7.55 (dd, /= 8.8, 2.6
Hz, 1H), 7.39-7.31 (m, 1H), 7.36 (s, 1H), 7.27 (s, 1H), .41 (s, 2H), 3.85 (s, 3H), 383 (s,
3H), 3.78 (s, 3H).
20 |
mple 82: N-{{5-(5-methoxy-1H-benzimidazo!l-1-yi)-3-[(2-methylbenzyl)-
xylthlen-2-yl}carbonylimethanesutfonamide and N{{5-(6~methoxy-1H-
benzimidazol-1-yi}-3-[(2-methylben thien-2-yl}carbonyllmethanesulfonamide.

”\{J\J\H’H"W LT 7H_‘°"'
ST 5

H,
30 A 1:1 reglolsomeric mixture of 5-{5-methoxy-1H-benzimidazol-1-yl)-3-[(2«
- 'methyibenzyl)oxy]thlophene-2-carboxylic acid and 5~(6-methoxy-1H-benzimidazol-

H,c”
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,6 OHa 05 g-, 0 20 'H NWR (400 MHz, DVSO deFelixudry 2007
(s,1H); &70(s, IH),7.91 (di- 1.98 Hz,111), 7.84 -

7:58 (m 17H), 7.47 (dd, J-1.96 Hz, 8.74 Hz,1 H), 7.43
- 7.267(M""510.7.12 (t, J 7.76 Hz, 2H); 5.38 (5,741
4.93 (s, 4H). M5 (ESt, mz) 540 (mrl). Exanple 86:

545- Chi or o- 1H benzl i dam - 1433-{1-[3 25 #

f 1 uor onet hyOnhenr Oet ho w)t hl ophene 2-carbgxylic add

[Qd' g W%Y‘%Wﬁ%@@nmﬁﬁ %ﬁ‘ﬂ"jﬁ%‘{n%o seomell )|

dimdteflaminbpyaitiine (BAG3 j, 0.930 nfetipand awethapedifonabdd: 008 1R
&400 n(NrEoﬁf wer SSD%E%HISJ-ZV%@I@IB tffgg:}vlth ftirglgg @teth%h;?ﬁne
7(0 446 n’nL 0. 33 mn&m%s aadd)i viaﬁyraﬁe (‘dlldwedeythS adifitioniz1-(32 1. 06

@Myiargnwgwﬂr%ctgylcargodilgide Elzydruc?\rc?r!dc M%eg g‘?} BSHinHolﬁﬁ 4
%.nane}bhfoh UﬂchﬁkﬁWﬁsstirh‘i:dhﬁmz Hougangd Isdliscttﬂ&*lt&;(o[.u&d Into 6%

trifluoronethyl)benzyl )ﬁo;%é hI 0 hene 2 am d? N
guqqp&HQI polusiongndethy! aceta ¢ organic
%@Q%sl@d %it'l_ﬁariné l_th%o:hﬁlncﬂ @éous Ia?er@ﬁcrémra-éﬂ)i E;!\'Siﬂ‘l I_CSW |

p;;etatg. agd ﬂ\emomgmgd pmanlglams efe drqu)overing%«}_l-lﬁtm i, g gg
Egn(cﬁ tﬁﬂﬁ%n il\Rchdrard puFification bf fiasitAvomaiogrdpliy affbrBed 0826 g
(59fk) oba &1 Segidisonmicmistt of H4{6-(Bouethont tibenzimidazoly1-9-8r 5
fi2- A&ﬁw&hmmmwmﬂwﬁb&mémmﬁuzaﬁ&mw de
methoxy-1H-benzimidazol-1-y1)-3-[(2-methylbenzyl)oxy]thien-2-
yi}earbonyl)methanesulfonamide as a pale green solid. 'H NMR (300 MHz, DMS0-de)

5 9.97 (br s, 1H), 8.70, 8.58 (2xs, 1H), 7.83-7.68 {m, 2H), 7.55 (m, 1H), 7.37-7.21 (m,

* "4H), 7.07, 701 (2xdd, J = 8.8, 2.3 Hz, TH), 5.51-(5, 2H), 3.85, 3.83 (2xs, 3H), 3.37, 3.36
" {2xs, 3H), 2.41 {5, 3H). MS (mfz) 472 (m+1).

Examples 83-158.
Unless otherwise.noted, the following compounds were prepared similarly according

to.general procedures outlined for Examples 2A, 33, 40, 45, 57 (or Intermediate
Example 21), and 61 (where 7M NHs in MeOH was used instead of 2M NHa in MeOH).

Iexatple 83: 5<(5-Chloro-2-methyl-1H-benzimidazol-1-yl)-3-[(2-

methylben thlophene-2- lc acid and §~(8-Chloro~2-methyl-1H-
c@midg;g! 1-vl)-3~|]2-meth lthiophene-2-ca Ic acid

ks
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3¢

20 F IN NWR (400 Mz, DMSO-de) 8 8.66 (s, 8 Fpbroarg2007
(s, 1H). 7.88 (s. 1H), 7.877.64 (m ©6H), 6.79 (br s,1
H, 6.56 (s, 2H). M5 (ES+, nfz) 488 (mtl).

pl t 89547, 8- Di hydro-1146H-[Irl | di oxepl no[ 2. 3

fl benzi m dazol -1-y0-3-1] 2-

("ifluorenethyl ()benaAoxylthl ophene-2-carboxam de " e

dQ 8 February 2007 137 'H NWVR (400 MHz, DWVSO-de) 8

vy o ¥y oo S ot Pl .
HBH); sisﬁs, 2H? ﬁe&(f.sn) 2.4, SHL.MS(ES-Sm/A M1 (mB1)76 (br s, 1
H) , 2H), 4.15-4.06 (m 4H), 2.11 (t J- 4.94

Hz, 2H) I\/S (ES+, mz) 490 (m+l). 5, Exanple 90: 5
(5Emplem! b g clitbdat ihbenzimidazol3t-¢litBlophene-2-
(arme am n enz oxY)thi qghene- 2- car boxem de Ns

ngathggamide N ~o, o( | D' =510 ' HONMR (400 |sz, DVBO- de)

88.40(5. | H), 7.7, 7.60 (s,1 H). 7.33

(s,1 H, 7.20 HELH) 7.15 (s, 1 H), 7.07
6.

(br s, 1 H), &8 (s, H), . 7.51 Hz, 1 H).
6.70 (dd, J-2.29Hz,833 H),534(s 2H) |
3.82 (s, 6H), 2.89 (s, é

1 400 BiHL, A0 875 A58 Ut 055 110, 128-7.70 (m,

%@ﬂ?’éﬁn‘(ﬁi@orkﬁ#ﬁ ZH BAGT 5 m AT 5, TH) 540 5 200, M,
KESR, /D@8 \ini:1). DVBO-de) 8 8.43 (s, t H), 7.73 (br s, 1
H, 7.67 (s,1 H, 7.35 (s,1 H, 20 7.33 (s, IH), 6.90
()r s, 11116.11 (s, 2H), 5 36 (s, 2H), 3.86 (s, 3H),
ahipld (Esehzimidebal8d)-8Hf2) . Sanpl e 92 ‘

ol 3R BEeRIoRS1

- [{Rhenyisu 0 e
benzlmidaon-vl)-3-[{2-[(phenvlsu!fonyl)meﬁlyl|henm}g_zg)mloghene—z-nmm

acid

oo e

H NMR (400 MHz, DMSO-d) & 8.75 (s, 1H); 8.70 (s, 1H), 7.91 (d, /= 1.96 Hz, 1H), 7.84

= 7.58 (m, 17H), 7.47 (dd, J = 1.96 Hz, 8.74 Hz, 1H), 7.43 - 7.26 (m, SH), 7.12 (t, /=

7.76 Hz, 2H), 5.38 (s, 4H), 4.93 (s, 4H). MS (ES+, mfz) 540 (m+1).

,Exampie 86: 5-[5-Cliloro-1h'-benzlml |=1-)-3-{1-[3-




8 February 2007 138 'H NWVR (400 MHz, DVE@B ebriar§. 230

(s, 1 H, 819 (d, J- 8.1 Hz. 1H),784(tJ-

Hz, 1H, 7.78-7.76 (m 2H), 7.65 (m 1 H), 7.57
1 H) 7327(Cs, 1 H, 7.09 (br s, i H, 7.07 (s,77
5.79 (s, 2H). 3.81 (s 3H) ,138. 76 (s 3H) . M5 (ES+,
mz) 455 (m+l). 5 Exanple 93: 3-(1

1' - Bi phenyl - 2-yi net hoxy) - 5- (6 6-di net hoxv- |

' QRRTITAY. Blyso et U8 A% %mﬂ‘ég‘fs@).%ﬁg%aw H

{rh, 133} 736[;12H).H)41 (7 6 8.08,2H).$,8BHJd, J 7 658 HZ.A9.06 . 2H)1)64 (d,

Z ap eyl (S ast bl 0y Ve (et mia abo

m+1) Exanpl e 94.

5 Ganpess: i gkbuaheliol bRy oley 0OV R
NIVNE He thi 2(@;& Bide 7. 96( M IH), 7.73

.59- 20 7.57 (m 3H), 7.34(s.

: Oébrs 1 H, 538 (s, 2H), 3.84

ME (B nfz) 536 (m+l).

| IH), 7.15 (s, 1I—I),’
(s, 3H), 3.113(s,
‘Exanmple 95: 3-[(2

2} | - 545 6-dl net hwev-|
H-ben2| m dazol - |l_.lE e car boxanl de ='~v 25
10 "H NMR (400 Ode) 8.47 (s,1 H), 7.98 (d. J-
7.3 Hz,1 H), 7.85-7,77. %,Q 30770{@;1 7.62
] 1H. .86 4 7. pd

"H-NMB (400/MHz, 0MSD-(el 5 855 (5. 63 (m, glil33

o Fhl ¢ A 1, 8 e 1R S BPaao G s e

2H). MS (ES+ m/z) 516 (m+1).

15 : . :
R trlﬂuoromcth ben thiophene-2-carboxamide

"N

\ H,
o
Q F-.:.; I)
- 20 _ F F

'H NMR (400 MHz, DMSO-de) 5 8.66 (s, 1H), 7.92 (5, TH), 7.88 (s, 1H), 7.87-7.64 (m, .
6H), 6.79 (br s, 1H), 5.56 (s, 2H). MS (ES+, m/z) 498 (m+1).

25 {trifluorome thiophene-2-carboxamide
s ¥\
g\"{l’ﬂ"‘*
0
Cr
F
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Exanpl e 96: 3 8 February 2007
[ (3- Am nobenzyf oxy] - 5- (56- dl net hoxy-i H benzi m dazol -1 -
Q Yl)thiophene-2-carboxamde N==~ s N 5 NCB 'H NWR _ _._
(400 -M-z;-~- DMBO- de) 8841 (s, i H. 7.73 (br s,71H),
7.53 (s, i H. 7.34 (s. I—I)17 7.16 (s, | H, 7.04 (t,

J- 7.7 Hz, i H), 7.00 (br s :1 , &67-6.63 (m 2H),

6.64 (d, J - 7.8 Hz, 1 H), 527(3 2H), 5.18 (d, J-

Eie eoswzsﬁ’m%ﬂ&m@%%w e G 7l Buydirr €970t
yf!g, fok 1.8 (y‘i’?{trhg'ﬂggrng)b‘?%éut W), 7.60 (s, 1H), 7.36 (5, 2H}, 6.76 {br s,

de N 1
(W55, 2HIMEE-408 (a8, 214 (. - %9#%%“) %'1%3; gzlﬁdlﬁl)w

7.66(s, | H), 7.55 (d, J" 7.5 7.41
, 7.33 (s, | H) ) , ,6.87 br slH), 5.40
: 8- tB Idazol-1sylj-3-113 , 3H). M
- Di nmet hoxwl

xy) hifophene- 2- car boxam de
N cH 25 "H NWVR (449 : 1legn,88. 42 (s, 119,

7.99 (d, J- 7.7 H , JcmsH) 7.65-7.62
(m 2H), 7.34HSa ¥, 7.21(si 92(br s,1 H,
5.50 (m 2H): 3.84 (@-CgH), 37483 2.77 (s,

%@M@@ izzois0-0 3 Gad i), 778 S bnrm' a0 (s'; QA 733 60H)

AR T SO H)L7.96 Is- ). {7102 {br 5, 1H), 6.88 (s, H), .78 {d, J= 751 Hz,
ﬁ{lﬁtsh b G o hgRF ML h A KAE B, 215PNATE o), 280 Boargm de

Example 91: 3-{(6-Chloro-13-benzodioxol-5-yljmeth -5-(5,6-dimethoxy-1H-

benzimidazol-1-yl}thiophene-2-carboxamide

w5

- 1 NMR (400 MHz, DMSO-de) & 8.43 (5, 1H), 7.73 (br s, 1H), 7.67 (5, 1H), 7.35 (s, 1H)

7.33 (5, 1H), 690 {br s, TH), 6.1 s, 2H), 536 (5, 2H), 3.86 (s, 3H), 3.83 (s, 3H). MS (ES+.,

m/z) 488 (m+1).




\' 10..0HS 5 HPQ\ ,CNO | "H NWR (400 M&zFelidhBfy 20D7
8 842 (s, 1 H, 803 (d, J- 7.8 Hz,1 H), 7.88-7.79

(m 2H), 7.70-7.67 (m 2H), 7.59 (s, t H, 7.33 (s,

, .TI9°(CST1I H), 7.11 (br s,1 H, 5.79 (s, 2H7,7 730 82'""“
m 6H), 3.34 (s, 3H. M5 (ESg, mz) 488 (m+l). 10
Exanpl e 100:

3-[(2- Ami nopyri di n-4-yi) met hoxy] - 545, 6-dl met hoxy-1 N

e e T

J1H]57 iah'zlsim%{ 7"65?:6 I(H?rirﬁ(shm)vsz(ﬁ W 7(09,(8r sHH), 70738

5<

56 (d, J-
5151 5—?29(1 2Hj, 388 54@)(337 (&3%%%&"@4%%*‘?5 31((5
3.82 (s, 3H), 3.81 (s, 3H) M5 (ES+, nif 4426
(m+1).20 E>1<a ile101 3[( . Io&rhc')'g oxv-lHjenzlmidazol-—l-

ib eﬂ@.é% pl ophene2 cer oxam de 25 YH'9 NWR

( 4.8,1.99HHz; 1 H),
8.43 (s, 1H), 8. 11(dd @ \Vi 1 M. 1H) 7 78 (s:1
H 7.68 (s, 1 H, 7.5 7.34
(s,1H), 7.21 (g, IHE7.80 O , 549 (s 2H) |
3.84 (s, 3H), 3.83 (s,3H M ms) 445 (fn+9),

a -

0 3 e B30 MR R0 £ 145 ST "@ St JH, 752748,
diH),-7%#6-333 (e BH 2.5 (s H)Be2r{ler-s2tH) MB&M w (s, 3H), 3.82 (S. 3H).
.-MS (ES+, mfz) 486 (m+1).

. . BExample 94: 5-(5,6-Dimethoxy-1H-benzimidazol-1-y1)-3-[{3-lodobe
15 thiophene-z;carboxamide — |
v
o’\©/
Hy HC”

* 'H NMR (400 MHz, DMSO-de) & 8.40 (5, 1H), 7.96 {m, 1H), 7.73 (d, /= 7.3 Hz, 1H), 7.59-
20  7.57 (m, 3H), 7.34 (s, 1H), 7.15 (5, 1H), 7.10 (br s, 1H), 638 (5, 2H), 3.84 (5, 3H), 3.83 (5,
3H). MS (ES+, mfz) 536 (m+1).

mple 95: 3-[(2-Cyanobenzyljoxy]-5-{6,6-dimethoxy-1H-benzimidazol-1-

.- - yl)thiophene-2-carboxamide
A N
25 NH,

e

"H NMR (400 MHz, DMSO-de) 8 8.47 (5, 1H), 7.98 (d, J = 7.3 Hz, 1H), 7.86-7.77 (m, 3H),
30" 7.70.(s, 1H), 7.82 (i, 1H), 7.36 (5, 1H), 7.22 (5, 1H), 692 (br 5, TH), .80 (5; 2H), 3.85 {s,
.3H), 3.83 {5, 3H). MS (ES+, m/z} 435 (m+1). -
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15

20

$ N o5 HIC HaC, | ~N '"H NVR (400 MHz, DM¥Féiguady 2007
8.43 (s, i H, 828 (d, J - 4.6 Hz, | H, 8.19 (m
119,7.87 (m 111), 7.67 (s, 111), 7.45 (m 1 H, 7.34
(s, 1 H, 7.21 (s, Il1l), 6.97 (br s, 1H), 49 (s, 2H)
3.85 (s, 3H), 3.83 (s, 3H). .M (ES+, nmz) 429 (ml).
10 Exanpl e 103.5- (5, 6-Di net hoxy-i
H-ben2|mdazol 1- Vg- 3- [(2

h -CA

( h ne—-i-célzﬁoxaﬁ‘ud36 (m N2 7 6 (s 1H, 7. 24’7 14

m rsl - 16.6 Hz, 1 ,
5.64 (d, 1I18Hz ‘5/4(’%%!?)* 3.88 (s,
3H), 3:86 (s 3H) . 1). 20 Exanple

104. 3
f[4- (Am nocar bonyl )Hf) yOoxy} 5. (5 6-di met fi oxy- | #-

hgnmwm nhsufhﬂzs G&g ﬂ327 nﬂbb@mm ste(s, 1H), 2346, fIH), *

786 (5 1H)§.04 (. Jo 7 bz, 14):7.60 fhrss, mg,q,s? g,zl-{).rd,}tl(g 0713

;l ,ﬁgl).ﬁsdn {{Eﬂﬁsf?a @'ZJ - ?% 2, %3(2(& &) Hsns (%:04@%1%5 (?ng-iH)
. 85 (m OH) . I\/S(Es+ m4453 (mri). 30 8

bx\d}thlg]ih):ndw—aghmmidz car boxam de 8 NN

%9 \Crt"** '
0 CH,
P

'H NMR (400 MHz, DMSO-ds) & 8.42 (s, 1H), 7.70 (br s, H), 7.66 (5, 1H), 7.65 (d, /= 7.5
Hz, TH), 7.41 (m, 2H}, 7.33 (s, 1H), 7.21 (s, 2H), 6.87 (br 5, 1H), 540 (s, 2H), 3.84 (5, 3H),
3.81 (s, 3H), 2.50 (5, 3H). MS (ES+, mfz) 456 (m+1).

Example 98; 5-(5,8-Dimethoxy-14-benzimidazol-1-yl)>3-112-
methylsulfinyl)ben thiophene-2-carboxamide

'\Q«lm
e %

14 NMR (400 MHz DMSO-de)  8.42 (5, 1H), 7.99 (d, J = 7.7 Hz, 1H), 7.73-7.68 (m, 3H),

© 7.65-7.62 (m, 2H), 7.34 (s, 1H), 7.21 (s, 2H), 6.92 (br 5, 1H), 550 (m, 2H), 3.84 (s. 3H),

3.83 (5. 3H), 2.77 (s, 3H). MS (ES+, m/z) 472 (m+1).
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(ES+, mz) 434 (m+l

OCH 10~ HC( 5"HNW (400 MHz, DVSO 8@EebBudrytdD07

(s, 1H), 8.05 (d, J- 7.8 Hz, | H, 7.72-7.64 (m 2H),

7.59-7.55 (m 2H), 7.35 (s, | H, 7.17 (s, | H, 7.17

(m 2H), 5.66 (s, 2H), 3.85 (s, 3H), 3.84 (s, 3H),

2.65 (s, 3H. M5 (ES+, n(z)1462 (m+l). Exanple 106.

5-(5, 6- D net hoxy-1 H benzl m dazol -1-yQ 3-1(2- 10

et hynyl benzyQoxy) t hi ophene- 2- car boxxaanm de 1IN FI'C
A0 ABEPR- (s, 1 H, 7.72

, (.49- 7.41' (m 2H),

| arvo¥aYac (pbr s, 1H), 5.50 (s,

BS (s H, 3.83 (s, 3H. M

o Mig7: 5-(5, 6-Di net hoxY

"1H benzi m dazol - 1-y 3- f .CH,

(trlfluoronmet hoxy)ybenzyl)' ox Thl ophene 2- ear boxam de

H-HsC. ~ 25 '11 at400 Mz, O de) 88A3 (s, 1H),

7.76 (m 2H), 7.65 (9,1H).7.5 IHj 7.50-7.46 (m

2H) 454 (s 1 ,

ﬂgﬂi@‘bﬂl&ﬁ Dﬁl&b%iﬂ 87&4%2{§ &E}. gb3 td) 1= 5.9393@) f7.a%~7179“0n 2H),
&ﬂl)e f

wea? 6]?8'“- L7159, s, aﬂrm fsatl), msdsz lﬂhw ébzar’rﬂlh 879
6- 1 |
% @] thgkgr@s 'Iﬂoﬂ}g)(ﬁ chr E)gxarr: (ralnét gf\é djr_t/ S

F 5 Ha \ HNI\/R(4OOM—|Z C]\/ISOde)8842(s
) 7 G

mrdézél;n- ' -2&:& nhidcs 1 H), 543 (s, 2H),

3,84 (s 3 83 ;)—FITN(E& mz) 476 (m+l).

"H NMR (400 MHz, DMSO-d) & 3.39 (s, 1H), 791 (d J= 5.1 Hz, 1H), 7.76 (br s, 1H),
7.46 (5, TH), 7.33 (s, 1H), 7.12 (s, 1H), 7.07 (br s, 1H), 6.56 (d, J= 52 Hz, 1H), 848 (s, 1H)
6.03 (s, 2H), 5.31 (s, 2H), 3.82 (s, 3H), 3.81 (5, 3H). MS (ES+, m/z) 426 (m+1).

Example 101: 3-(2-Chloropyridin-3-yijme -5-(6,6-dimethoxy-1H-
benzimidazol-1-yi}thiophene-2-carboxamide

1 NMR (400 MHz, DMS0-de) § 8.46 (dd, J= 48, 1.9 Hz; 1H), 843 s, 1H), 8.11 (dd, J =

30

7.7, 1B Ha, 1H), 7.75 (5, tH), 7.86 {5, 1H), 7.53 (dd, J = 7.4, 4.8 Hz, 1H), 7.34 (5, 1H), 7.21
(5 1H); 2.00 (bt s, 1H), 5.49 (s, 2H), 3.84 (s, 3H), 3.83 (s, 3H). MS (ES+, m/z) 445 (m+1);
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10 Exanple 109.3 {[2 8 February 2007

412- Dl hydr oxyet hyl ) benzyl ] 0XY) - 5- ( 5t net hoxy- 11~

benzi m dazol - I -yl )t hi ophene- 2-carboxanm de o 15

x1l,c j%c, - "HNW (400 Mz, OVSO-de) 8 8.40 (s,1 H),
7.64 (br s, 1 H), 7.69 (s, 11, 7.52 (d, J - 7.5 Hz,
1 H. 7.46 (d, J- 7.3 Hz,1H), 737 (m t H), 7.32-7.28
(m 2H), 7.17 (s,1 H, 6.92 (br s,. 1H), 5.49 (m

(Wi tHxy ]t phEe-+2-cavbokamide m+1) : Exarrpl e 110.

5-(56D|rrethoxy1H-b -1-y9-3-[(2-

fornyl benz*(xy1l.thiop am de 0 t y&8 25

iisd 'HNWR (400 MHz, 028 (slH), 8. 41

(s,1 H, 902(m1|—|)o 376 7.58 (s, 1H),

7.34 (s, 1H), 16*3(2 5. 81(s, 2H),

3.82 (s, 3, 81(s : s, 3H) M5 (6+, niz)

3 7
ﬁﬁt@%ﬁ@% %@pféﬁwi‘%&(@?% .t%éf-h S e o, 10,787
gin. wmmﬁpm&n.uh) vhu&phﬁrmﬂa.a)all.gséarm.dw43 ( )éAfcbs.FDaﬂ}.
s s

?35§ %Wr3§3gl3m @55’"%429?5 7.34 (s, 1 H), 7.25

(s, 689(sl|—|) 413(d J - 6.3 Hz, 2H), 3.85
: 6H),1.31-1.01

bﬁu@:)npl e 112:

"H NMR (400 MHz, DMSO-de) 5 8.46 (s, 1H), 7.73-2.70 (m, 2H), 7.61 (m, 1H), 7.48-7.36
(m, 2H), 7.26 (s, 1H), 7.24-7.14 (m, 3H), 6.82 (br s, 1H), 5.87 (d, J= 16.6 Hz, 1H), 5.64 (d,
J=11.8 Hz, 1H); 5.54 (s, 2H), 3.88 (5, 3H), 3.86 (s, 3H). MS (ES+, m/z) 438 (m+1).

Example 104: 3-{[4 Inocarbo ben ~5-(5,6~-dimethoxy-14~
benzimidazol-1-yf}thiophene-2-~carboxamide

=y

" ' NMR (400 Mz, DMSO-de) 3 843 6, TH), 801 (b, 1H), 7.93 (4, J = B2}z, 2H), 776
{ors, 1H), 7.65 (d, J= 8.2 Hz, 2H), 7.61 (s, 1H), 7.43 (or s, 1H), 7.36 s, TH), 7.16 {5, 1H),

7.2 (or s; ¥H], B.51 (s, 2H), 3.85 (m, 6H). MS (ES+, m/2} 483 (m+1).
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yl met hoxy) thi ophene-2-carboxam de -~ \ N 8 Fiebruaddg@00D7
C .15 . "H NWR (400 MHz, DMBO ds) 8 8.42 (s, 1H),
7.72 (brs, I H, 7.53 (s, I H, 7.33 (s,1 H), 7.25{s,
i11), 7.09 (br s, i H, 4.30 (dd. J.10.8, 3.2 Hz,1 H),
4.20 (dd, J e 10.6,6.9 Hz, 14#),3.92 (d, Jm11.1 :
Hz, 1H), 3.86 (s, 3H), 3.83 (s, 3H), 3.72 (m 110, 1.83
(m1lH), 1. 64 (d, J- 13.1 Hz,1 H),1.54.1.47 (m
mpte 385: IM%vjfoﬁﬁ%—(dﬁ-&l)ne%%(—ﬁH?fbéﬂzcmidazﬁm-
DFTET NMOXY- 1

fy__.ﬂtﬂximw) 3- (= Pl i
yl et hoxy) t hl ophene- 2 c
DMSO-d4 8 8.41 (s,1

, IN). 438 (t,

7.52 (br s, 1 H), 78‘5‘?)( ;

J- 4.6 I—|22H) ', ,3H) 359(m
4H) , 2.72 (t, Ja 6.7 E§
HHANMRIEA0 mﬂmwsosdemam&rwl.mﬁ Jr475ﬂ B(éwp? 218l H.5

RIRAL Ll AT ol dgt b s
NAI3H), DBSSIS 340) MS (BS+AR/2 452 (@), 7.64 (br s, 1H). 7.56

(s, IH. 7.37-7.31 (m G&H), 7.26-7.23 (m 2H), 6.75
(brs,IH) 4.53 (t, J-68Hz 2H), 3.85 (s, 3H),

"H NMR (400 MHz,
, 7.56 (s,1 H,

M5 (ES+, mz)

RENEYUROUY, '-""'- -1-yl)-3-(3-
phhenyl propoxy)thl ophe -carpbooxam de NN 15 'H NWR

(400 MHz, DMSO4e) 88 W 7.70 (br s,1 H),,
7.52 (s,1 H), 7.34 24 (m 5H), 7.19
(m1 H, 697(br ,431(tJe68Hz 2H)

3.83 (s, 3H), 3 iy . - 6.7 Hz, 2H),

2.13 (m 2H). M (Es’+ mz) 438
H NMR (400 MHz, DMSO-ds) 5 843 {s, 1H), 7.72 (br s, 1H] 7.66-7.51 {m, 3H), 7.49-

7.47 (m, 2H), 7.34 (s, 1H), 7.20 (s, TH), 6.94 (br s, 1H), 5.50 (5, 2H), 4.54 (5, 1H), 3.85 (s,
3H), 3.83 (s, 3H). MS (ES+, mfz) 434 (m+1). ‘

mple 107: 5-(5,6-Dimethoxy-1H-benziml 3-{[2-
trifluorometh thioph ene-z-carboxamldc

& {%

- -4 NMR (400 MHz, DMSO-ds) 5 843 (s, 1H), .76 (m, 2H). 7.85 (s, 1H), 7.68 (m, 1H),

7.50-7.46 (m, 2H), 7.34 (5, 1H), 7.2 (5, 1H), 6.86 (br s, 1H), 5.48 (5, 2H), 3.84 (5, 3H),
3.83 (s, 3H). MS (ES+, m/2) 484 (m+1). -
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Exanpl e 116: 5- (i H Benzi m dazol -1-yl) - 3- ([ 28 February 2007
(trifluoronethyl)benzyl)oxy}thiophene-2-carbo xam de

| oiz F 25 IN NWR (400 MHz, DMSO-ds) 6 8.67 (s, 1H),
7.87-7.85 (m 2N). 7.82-7.77 (m 3H), 7.72- 7.64 (m
3W, 7.45-7.36 (m 2H), 6.7944br s,1 H), 6.56 (s, 2H).
M5 (ES+, mlz) ;418 (mtl). 8 February 2007 146 Exanple
117: 5-(11

ce&fboxa NIVR 400 Mz, DVBO- de 8 8.61 (s,1
Wﬂﬂ 7.84-7.62 (m 7H),
7.41-7.35 (m 2H), 7. © 1H), 5.78 (s, 2H). M
(ES+, mz) 395 (mtl) h) € 8:

5- (6- Met hoxy _ IH-ben Y g -1%1)-3-([2- 10
(trifluoronethyl Jeens I]oxy} hi pH:ene-Z-carboxam' de /
F N NVR (300 M 50- de) 9 (s, 1K), 7.87- 61
m7H) 7.21 (d, 2.4 Hz, , 15 6.98 (dd, J-

'§' gigioo Mg iftso-4a 822 @2’@ (r & 1767t Pl e 1)

G%. 74, [7@1(147! (! ugrmﬂe hm. )7.32+}0236(mz21-lh TRids :1&&1%.:/;{ {br goo
car.noxam
M-'Ji é 5 By 3%? ,_'B?S (E§+ dlg[l)ﬂggm(% (

783767(m5|—|) 7.47 (ddd, ) - .13H7 1H),
737 (ddd \]' '.n" "‘ é‘ : -.,-_: X n(l&h L-u&lO;

bcnznmidg_zgl—i-ﬂ@ioghene-z-carboxamide

raves S
W

HS o

' NMR {400 MHz, DMSO-de} & 8.40 (s, TH), 7.64 (br s, 1H), 7.59 (5, 1H), 7.52 (d, J = 7.5

Hz, 1H), 7.46 (d, J = 7.3 Hz, 1H), 7.37 (m, 1H), 7.32-7.28 (m, 2H), 717 (5, 1H), 692 {brs,
1H), 5.49 (m, 2H), 5.3 (d, J = 4.0 Hz, 1H), 487 (m, 1H), 481 (t, /= 5.8 Hz, 1H), 3.98 (m,

“1H), 3:80 (s, 6H), 3.53 (m, TH).: MS-(ES+, mfz) 470 (m+1).

8
i |
' ‘H NMR (400 MHz, DMSO-ds) & 10.28 (s, 1H), 8.41 (5, 1H), 8.02 (m, TH), 7.73-7.64 (m,
"4H). 7.58 (s, 1H), 7.34 (s, 1H), 7.15 (s, 1H), 7.02 (m, 1H), 581 {s. ZH]. 3.82 (s, 3H), 3.81(s,

_ _3H]- 2.65 (s. .':'H} MS (ES+, mfz) 438 (m+1).
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A5

25.

147 Exanpl e 120: 8 February 2007
3-[(3-Bronopyridl n-4-yl) nmet hoxy] - 5- (5, 6-di net hoxy- 1f -
benzi m dazol -1 -yl )t hi ophene- 2- carboxam de 1-,rs~ ~Q

\\ // NHx S HsCC' S b 'H NW (400 MHz, DVSO-de) 8
8.81 (s, 1H), 8.63 (d, J- 54@ Hz,1 H),8-42(s, IH),

7.77 (br s;,1 H, 7.62 (d, J- 5.0 Hz, 1 H, 7.59 (s,1
H, 7.33 (s, 1H) 7.19 (s, 1 H, 7.08 (br s,1 H),

aole A btoly) 5206 @iﬁamélfhidazbﬁu ES+,

ﬂ}thﬁpl(d\ib-tﬂq@drmxbrﬁldmyo 1 benzi dazol |-yl -3 -fL2-
(trifluoromethyl)benzyfl hene- 2- car boxarri de
I-CeNH, 0 O 15 ° . ' (400 MHz, DMSO- de)
J- 1.9 1H), 8.05 (d, J-

8 8.93 (s, IH, 826 ,
. in 8A 1. . 1H), 7.89-7.77

8.60 H,1H, 7.892(d
(m 5H), 765(m1l'—'b 6.84 (br s,1 H, 5.54 (s2

@ SRR Lamo M ?“s‘siﬁ?ﬂ“’? éﬂ'ﬁ’”m"“""“mm‘*“* H1L22:
U 7 -
22506, (0 0 SFb AT Hod BIHEAH. 2ty B0 3.8 (L I6P voboiled oo

PN meNH= O H25 08 -'" s FF
le-!] ?D?%%m%ﬁﬁﬁ?}ﬁégw( .BWSS (s. 1H). 8.64 (s, 1

, 786 (d, J- 7.9 Hz, | R7.82- 7.71 (m 6H), 7.66
it 2 (SR Dintkth -ﬁ‘#@%ﬂﬁmﬂaiﬂki D-(tetPahydro{2H-pyran-2+1) .

yimetfioxy) thiophene-2-carboxamide A,

VA
(#]
[e)
s 0

“'H NMR (400 MHz, DMSO-de) 5 8.42 (s, 1H), 7.72 (br s, TH), 7.83 (s, 1H), 7.33 (s, 1H),

7.25(s, 1H), 7.09 (br s, 1H), 430 (dd, J= 10.8, 3.2 Hz, 1H), 4.20 (dd, /= 10.6, 6.3 Hz,

- 1H),3.92 (d, J= 11.1 Hz, 1H), 3.86 (5, 3H), 3.83 (5, 3H), 3.72 (m, 1H), 1.83 (m, 1H), 1.64

(d, J = 13.1Hz, 1H), 1.54-1.47 (m, 4H), 1.38 (m, 1H). MS (ES+, mfz) 418 (m+1).

Example-113: 5-[5,6-Dimethoxy-1H-benzimidazol-1-yl}-3-(2-morpholin-4-

yiethoxy)thiophene-2-carboxamide

700

'H NMR (400 MHz, DMSG-ds)8841 (s, 1H), 7.75 (br s, 1H) 7.56 (s, 1H), 7. 52 (brs, 1H),

7345, 1H), 7.25 (5, 1H), 438 (t, J = 4.6 Hz, 2H), 3.85 (5, 3H), 3.83 (5, 3H), 3.69 (m. 4H),

272, J= 6.7 Hz, 2H), 247 (i, 4H). MS (ES+, m/z) 433 m+1).
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2.98 (s, 3H). 8 February 2007 148 Exanpl e 8lPeliruary 2007
5-(67-Dl hydro-1H-[|

4] di oxi no[ 2, 3-t| benzi m dazol - 1-yl)-3-{[ 2-
(trifluoromethyl)benzyl]-oxy}thi ophene-2-carboxan de
~1 NHHFV 5FF 'HNW (3 Mz. DMSO de) 8 8.48

(s, 1H), 7.87-7.74 (m 3H), 7.70-7.81 (m 2H), 7.60

(s. 1 H, 7.25 (s, 1 H, 7.24 (s,1 H), 6.76 (br s, 1
F&amﬁ@hi%-(#blmeﬂwﬁ@-lHfﬁentﬁhi}iazol\@yﬂ-ﬁsftrphem&ﬁoﬁ)m

(1) . 10 Exanple 124
“ﬂ"P tene-3rqaihoxamide [ 141 d| oxj no[ 2, 3- 8benzi ni dazol - | - y0-

3-{[1-
t hyi sul kn1) - pi di - A~y bxy) t hl ophene- 2- b
ety ﬂ,ﬂE?T I SOy i optene. 2 cat bo
(sI .771H@9, 751(sl|—|) 727(sl|—|)
7.23 (s, IN brslH; 4.29 (br s, 421{
AHNMRI4GEOMIGZ; PMSDYde) BB.65(s,(14), 7:6% (g sirih), 758fs. 2 7.37-131 (m,
R R R Y e R T

125 (t, A= p.3-Hg/2H).NMS {ESeomfzD424-(0§1)2- (t rt r yuor amet hyf pheny!

] met hyl }oxy) -2- thlenyO-I

/ f - benzi m'dazol e- 5- car booxam de 25 F 'H NWVR (400 Mz,

.Bt‘dﬁﬂedes &(%Momaiﬁ-bcrﬁtmmmldn-vl)ls-{_ 2 9 Hz, 1H), 8.10
_ I H, 7.88-7.62 (m

: ‘ brslH).556(s< 21). -

"H NMR (400 MHz, nmsof'af) 5 8.42(s, 1H), 7.70 (br s, 1H), 7.52 s, tH), 7.34 (s, TH),
7.31-7.24 (m, 5H), 7.19 (m, 1H), 6.97 (br s, 1H), 431 (t, J = 6.8 Hz, 2H), 3.83 (s, 3H),
3.83 (5, 3H), 2.76 (t, J = 6.7 Hz, 2H), 2.13 (m, 2H). MS (ES+, m/z) 438 (m+1).

Example 116: 5-(1/-Benzimidazol-1-vi)-3-{[2-
(triflucromethyl)benzylloxy} thiophene-2-carboxamide

' NMR (400 MHz, DMSO-ds) § 8.67 (s, 1H), 7.87-7.85 (m, 2H), 7.82-7.77 (m, 3H), 7.72-

7.64 (m, 3H), 7.45-7.36 {m, 2H), 6.79 (br s, TH), 656 (5, 2H). MS (ES+, mjz) 418 (m+1).
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25

yi )t hi ophene- 2- car boxam de Hac 'H NVR (40@ Rébruary 2007
DVb0O-de) 8 8.35 (s, 1 H), 7.83 (br s,1 H), 7.68 (dd, J
- 7.7, 20Hz IN), 7.48 (dd. J= 7.8, 1.2 Hz, 1 H),
7.43 (ddd, 7.5, 7A, 1.2 Hz,1 H), 7.35 (ddd, J"

7.8, 7.6, 1 8 Hz, 1 H, 7.33(s, 1 H, 7.14 (br s, 1
H, 7.13 (s, 1 H, 7.02 (s, I H, &1 (q, J- &4 Hz,

10" 110. 3. 81 (s, 3H) 3. 79 (s, 3H, 1.72 (d, J- 6.4

- 320 )

MQ enyl )et hoxy
(400 MHz, DMSO- de)
7.84 (br s, 1 H,

p\Ni oghee 2- carboxam de 15 "H NMR
S, NHLH), 7.96-7.92 (m 1H),
(mN/Qll) 7.58-7.52
(m1lH, 7.31 (s,1 5 (drs,J I11), 7.05 (s, 1H),
7.01 (s,1H), 20 6A15 6 (M 3.81 (s, 3H), 378
(s, 3H),1.75 (d,J. & Hz, 3H). (ES+, m 4 492 IIJ

Eramk amz. DMSO-de) 6 8.61 (s, 1H), 8.19 (d, J = 7.6 Hz, TH), 7.84—762[m.

n%fhéﬁ?%ﬁﬂ&ﬁ’g ok 3&?&?2@'@%%&%&% | mo.

S February 2007 150 "H NWR (400 Mz, DMBO-de) S 8. 39

68(brs 7.48 (d, J- 8.8
1iisben , 6.99 (br s, 1

fone Aol (5. 2. 383 (s,

s C O 3H), . M5 (ES+, mz) 440

. .51 Internedi g YL, . Met hyl

5- (I H benzi nf | dazol @ ényl et hynyl ) - 2-

t hi ophenecar boxyi at & Met hyl

5- (1H benzi m dazol -1 gyl ) - 3- { i f | uor onet hyl ) sul f bnyl

] oxy}-2- thl ophene rboxyl ate 300 g, 0.738 nmol)

was dissolved In 7 m of |fo m i,k h
5 NMA (30D M, DI04 A5, BDTB7rA51 (o ST 21 b T 2 B i
V98 (dd, J = 8.9, 2.4 Hz, 1H), 6:81 (br 5, 1H), 5.56 (s, 2H), 3.83 (s, 3H).

@I—\_\l 5

. Example 119:-3~[(2-Bromobenzyllpxy]-5-[6-{trifluoromethyl)-1H-benzimidazol-1-

zﬂwwﬂ__-_m_mﬂs

14 NMR (300 Mz, DMSO-d) 5 8.86 (5, 1H), 8.05-7.99 (m, 2H), 7.83-7.67 (m, 5H), 7.47
{ddd, J = 8.8, 7.5, 1.3 Hz, 1H), 7.37 (ddd, J = 9.4, 7.6, 1.8 Hz, 1H), 695 (br s, 1H), 548 (s,

2H).
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20

syringe. Copper (I) lodide (0.0141 g, 0.078Februmdy)2007
was added foll owed by trans- 15..;

di chl orobi s(tri phenyl phosphi ne) palladium (I1) (0.0258
g. 0.0368 mioy. Phenylacetylene (0.12 m, 1.1 mmol)
was added via syringe, and the m xture was heated to
80" C for 16 hours. The m xture was cooled to room

t enperature and poured into et hyI acetate and water.
TRahF¥ 356 I YRBATdH-4 J ligger was
wasned W|tn DT 1 Ne. ayers were
ebenzimidazolpylthiophener2-carboxamidet e The conbi ned or ganic

I\/gS?OZL filtered, and

—}PWmn by flash

do g (8046) of nethyl

5-(1I—|—benzimda£ 1Eyl)-3-Op kt hyrryl)-2-thi ophene

carboxyl ate. ' (300 / Ode) S8.76 (s, 1
H, 7.85 (m 2H), 7.80 (s, =N7.64-7.58 (m 2H),

(A0 B oshaod w18 L St

Bﬁmx.nm a&24d, 4 = 50 Hz; Bﬂ(myukammww)x htadp ) 2.08 (berar b
20 G2 3028 AR T 3 MS (St e 80491075 Mt ophene. 2

- car boxam de was prepared from net hyI 5-(i
A h | ophenecar bo

Iayers wer e drled ov
concentrated In vac

' d I n Exanpl e
ot m&arbbedﬂdel nstead of 2M NI -13.
DVEO-de) 8 8.71 (s. 1H),
80 (m 2H), 7.72 is, 1 H,
7) -7"'36 (m 6H). M5 (ES+, 10
mz) 344 (m+l). te Example 2: Methyl 541
H benzi m dazol 3#< 3- (’ - yl et hyl) - 2-
t hi ophenecar boRyl a 15 Met hyl

A NHE Gz bRy éeﬁs b R AR IO Lo S a5 ey BTG
Wi, 1), 72521T0d, SR QSL K7 Sz VIH), 7.89L72.77 (i) 6H), 265/ 0H), 94 (bF%,aH), .
5.54 (s, 2H), 3.29 (s, 3H). MS (ES+, mfz) 496 (m+1).

809(brs
7.67-7.63 (m

Example 122: 5-{6-[(Methyisulfonyl)amino]-1H-benzimidazol-1-yi}-3-{[2-
(trifluoromethyl)benzyl]-oxy} thiophene-2-carboxamide

. oy,
o, oM\
o NH F
o“’s‘cu, F)R;-}

'H NMR (400 MHz, DMSO-de) 5 9.85 (s, 1H), 8.64 (s, 1H), 7.86 (d, J = 7.9 Hz, 1H), 7.82-

- 7.71 (m, 6H), 7.86 (m, 1H), 7.25 (dd, J = 8:8, 2.0 Hz, TH), 6.79 (brs, TH), 5.52 (s, 2H),

298 (s, 3H).
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carbon (0.0327 g, 0.0307 mml) was added, 8rEkhrigry 2007
reaction placed under | 20 atnosphere of hydrogen for
16 hours. The m xture was filtered through celite,
washing with ethyl acetate. The filtrate was
concentrated to afford 0.109148 (98% of nethyl 5-(1
H-benzinidazol-l-yl) 3-(2-pherryl ethyl)-2-thi ophenecar
boxylate. "H NVR (300 NHE DNBC>de) 8 8.67 (s 1 H) ,

25 VV(n%* Exanpl e

(. N ' ;5 ’ D
130. 5-ti

: Ben2|n1dazol-|-yl) Hgthyl)thlophene 2- car bwc
amde ' 30 8 Fe 2

5- (1H—ben2|n1dazo - yI) 3,(n phenyl et hyi ) t hi ophene- 2-
car boxam de was preépared F-'\
H benzi m dazol -1 -yl ) -3-(2-phenyl et hyl ) -2-t hl ophenecarb

OM/NMR (:aoomzrmsm-raa @B ds, SHYT. hnwn (nﬁtesﬂy; 7irberd1i(m, 2H), 7.60

Hor Wi 20 U b e 7o dors, Wissashath b2 %Pd@??@”

|,hpz)4776}ﬁ_1d J 5 7.3 Hz, IH),765(d J- 8.1 Hz,
, 56 (br s; 2H), 7.44-7.17 (m BH), 3.22 (m 2H)
2 95 (n1 2H). M5 (ES+ n z) 348 (n%l) Exanple 131;

églnhloph

HLLALL SRR LATOEAINAS bed f or

H NMVR ( OOl\/Hz DVSO- de) 8 8. 65
s . 7.46-7.23 (m 6H), 6 91-

() HNLMB (ES+, nf4 349 (mH).

i ophene- 2- carboxam de
pro cedures simlarly

Exanple 31 and 61
(s, I R, 7.83-7.
15 6;84 (m 3H
Exanpl e 132: 5-
-yQ 3-[(phenyis
20 Conpound was prepared usi
descri bed for Exanple 32 excep

'H NMR (300 MHz, DMSO-de) & 8.48 {5, 1H), 7.71 (br s, 1H), 7.51 {5, 1H), 7.27 {5, TH),
7.23 (s, 1H), 687 (br s, 1H), 4.29 (br s, 4H), 4.21{m, 2H), 3.60 (m, 2H), 2.85 (s, 3H), 2.74
-(m, 2H), 2.08-1.81(m, 3H), 1.36 {m, 2H). ‘MS (ES+, m/z) 493 (m+1).

"H NMR (400 MHz, DMSO-de) 5 8.75 (s, 1H), 836 (d, /= 0.9 Hz, TH), 8.10 (br 5, 1},
7-99 {dd, J = 8.6, 1.4 Hz, 1H}, 7.88-7.82 (m, 7H), 7.41 (br 5, TH), aao {brs, 1H). 556 (s,
‘mn NE[Ehsnmd4slﬁn+ﬂ



sul fonam de was used | nstead of benzan de B PebraarplO07
61. 'H NWR (300 MHz, DwvsCQde) 811.40 (s,1 H), 8.75
(s, 1 H, 7.95-7.90 (m 3H), 7.88 (br s, t H, 7.82 (m
1H, 7.71. (m1H), 7.65-7.58 (m 3H), 7.51 (s, |IH),
7.45 (m 1H), 7A0 (m 114 Myg ES+, mz) 25 399 (mtt)
8 February 2007 153 Internedi ate Exanple 3: Methyl

5- (1H benzi m dazol - 1-yl) - 3-

( henyl et h

heﬁi=i-tarboxanﬂde
H benzi m dazol -1-yi)-3 B} .oronethyl)sulfonyl]oxy
}-2- thl ophenecar box '
carbonate (1.25 0
b|s(d|phenylphosph|no)-1 1 bllap- hy| (0. 0850 g,
5 0.137 mrol ), and 10wdéfi s(di Bénzy d¥neacet dne
dipalladlun1(0) (0.0625 g, O 068 ol ) wer e conbi ned

S0 NP (409 M, RDISD~on5 4k s Wi d0cs 10 AEE8 A5 A1 20 n

@ﬁ)d?a'a c@}qf;la ?ﬁgugﬁ%gm 243 (ﬂa&m@é 24, tzauz#m x:ase (dgd 4678,

aasmuaanhvaa&uw A S TH 015 G, 700, 1 60t G 1hE He
10+ 1o} B 6 ARQINERTY f 9= BRI UORS:. w360 G 0f

zoI
({ [ ( pheoyl mat hyI ) oxy] car bonyl }am no 2 t hl ophenecar box
e 1 ‘ Wi G

. U q — > |_|) .
ﬁieﬂiﬂnﬂerﬂ&ﬂ‘lmﬂ fhid)nhenca _Ml_dzw 3. 86 ( % 3H) . |v5
(ES+, mz) 408 (m’rl) a{ er nedigat e Exanple 4: Met hyI
541! 1- benzi m dazol - 20

15 ({[fphenyl methyl)oxy] ‘ /{[2 (trlfluoromethyl)phe

nyl ] met hyl } am no) -

F \ vF 25 Methyl
641H— benZ| m dazol -
- 'H NMR (40()) MHz, DMSO-ds) 5 8.31 (s, 1H), 7.96-7.92 (m, 1H), 7.84 (br s, 1H), 7.81-
7.73 (m, 2H), 7.58-7.62 (m, TH), 7.31 (s, 1H), 7.15 {br s, 1H), 7.05 (s, 1H), 7.01 (s, 1H),
20  6.01-5:96 (m, 1H), 3.81 (s, 3H), 3.78 &5, 3H). 1.75 (d . s.on.3H) MS (ES+, mlz] 492
(m+1).

Examnple 128; 5-{5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[(4-
methoxybenzyloxylthiophene-2-carboxamide
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.15,

BT Y, B Nt ) R ol e

. Exanmpl e 5:

t hi ophenecar boxyl ate (8400 g, 0.982 nmpl) ®Fekagry 2007
carbonate (1.02 g; 3:13 mmpol) were placed in a flask
with 12 m. O N Ndinmethylformam de with stirring. 2

f rrifluoronethyl)benzyl bronide (0.704 g, 2.95 mol) ~
was added, and the reactionigyas stirred for 16 hours.
The m'xture was poured Into water and ethyl acetate
and the 90, layers were separated. The organic |ayer

BT ol o 61V B 0 8 TG0 (R Rl S

HzgzH) 2321 QY H), 1506 €H)56.99%(br <) al)y6. 20,0/ = 8.8 fiz,BH), 632 Gv2H),

e L. o7l 0 s onRE i o et iyt 5. (1

H benzi mi dazol - 1-yl) - 3- ({[(phenyl met hyI)oxy]
2 (t I h ] D

Hh@heméirh@ym I\/B( S+, n12) 567 (mH) 5 Intermsdl ate
NS

5- (1H benzi mi dazol O-‘G {JorBhenyl met hyl ) o) cyl car bon

yi}-

{[2-(trifluoronethyl)phenyifNrethyl}an no)-2-thi ophenec

arboxylic add + \ OHF F F 0/ Methyl 5-(1
H benzi m dazol -1-y)-3-({[ (ph | met hyl ) oxy] car bonyl } {|

ﬁéﬂw’ﬁl‘ﬁ!Hrbsmld%ﬁ]-ﬂﬂ@rijrl{!(h@ﬂm#hmsﬂﬂaﬂvﬂmﬂﬂzo phenecar bo
?égt&ﬁag% fos a% 8%)111 ? rring. w% iﬁfl%i_V?Wnan o

' @ntthﬂfounamlge wﬁb stirdog Jriamlamfne (02 tmlun S mmel) was addedyvin o

Pige, E8oer () MR GoTA] g gb@gﬁy@?@% *’?@é@@aﬂegt it hy

dinhlpeobistiriphenyiphasphine) naltatlish (U (0.0258y, 00368maol.he di et hyl

heated ter80r€ ford 6 HGlirs,afhat mixtuterveas tanledvio roonetemperature st e

PR s £ St o BRERL R e it B, 1 g e

was washell WittbBifhedThe Qofidined aquddus hemmcialzmlth ethyl

. aee¥at2_ ﬁc gllnlgiﬁ)et&e r}ganﬂﬁaye}/sly)l ar b‘iﬂaﬁol. fi tLred and

concentrated in vacuo. Purification by flash chromatography afforded 0.212 g (80%)
of methyl 5-(1H-benzimidazol-1-yl}-3-(phenylethynyl)-2-thlophenecarboxylate. *H

-'NMR (300 MHz, DMS0-de) 5 8.76 (s, 1H), 7.85 (m, 2H), 7.80 (s, 1H), 7.64-7.58 (m, 2H),
7.52-7.35 {m, 5H), 3.92 (5, 3H). MS (ES+, m/z) 359 (m+1).
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| 300

i

(trifiuoronethyl)pheny!]nethyl}am no)-2-thsdpérnann2007
xylic add as an off-white solid. "H NVR (400 MHz,
DMSO-rWS 13.60 (br s,1 H), 858 (s, 1 H, 7.85 (d, J

- 7°THZ7™IH), 7.76 (d, J- 7.0 Hz,1H), 7.70 (d,” 3=~
7.7. Hz,1 H, 7.85(dd,J-I 7 77H21H) 7.54 25
7.43 (m 4H), 7.41-7.24 (m 5.14 (s, 2H), 5.14

(s, 2H). M5 (ES+, niz) 662 (m+1). 8 February 2007 155
Intermadl_at : Be _

I]carbarmte s N\H2F F 5 F

5- (i H- Benzi m dazo (phenyl net hyl ) oxy] car bon

yl HI2-.

ylc acid (0.200 g. 0.363 ’
(0.0388 g, 0.725 nmol) were

B Boe R EL %%%@Mﬂa%’%%“%ﬂdm? pepred

Yrof reethyl ug(w-banzgm?muwmzmmm\@-z-mmmg rboyylefo
s A e e ot 74 i oM vas i

ih%ﬁ@i@&ﬁdﬁh?ﬂuﬂﬁ gnegﬂ Wﬂm?oocm&oammu)s 8.71H® ﬂ-ﬂ. 209 fbeswas
stirre or ours .an a e
S5 KB 2 1l SO LR i P20 B e G

gm&‘n,,_myer was washed 15 with brine. The conbi ned

aqueous layers were extracted with ethyl acetate. The
combi ned organic layers were dried over l\/gSO4

zi ni dazol -
geeHyy | ) - benzyl ] car bamat e as
an off-white s MR (400 MHz, DMSO-de) 8 8.53

(s,1 H, 20 7.85-7.75(m : 775769(m 3H), 7.66
(dd, J-7474H21H)7 (dd J—75 7.5 Hz, 1

H, 7.47-7.27 (m 9H), I—& 11 (br. s, 21i3.
M&ﬁsam-mamww-mwmhenmwﬂ-e mphenemrbowiate (0.110 g,

D vt e e RE L of e etite with Shfang.' 166 PéTBAi ahi>e

Q&atwﬁiony

yl)thien-3-yl |

- carbon (0.0327 g, 0.0307 mmol)-was added, and the reaction plaeed under 1 ~

‘atmosphere of hydrogen for 16 hours. The mixture was filtered through celite,
washing with ethyl acetate. The filtrate was concentrated to afford 0.109 g (98%) of

"~ methyl 5-(1H-benzimidazol-1-y})-3-{2-phenylethyl)-2-thiophenecarboxylate. ‘HNMR

{300 MHz, DMS0-de) 5 8.67 {s, 1H), 7.80 (d, J = 7.6 Hz, 1H), 7.72 (d, J = 7.2 Hz, 1H),
7.49 (5, 1), 7.46-7.17 (m, 7H), 3.84 (5, 3H), 3.32 (m, 2H), 2.95 (m, 2H). MS (ES+, m/2)

363 (m+1).

le 130: 5- 1H-Bcnz'imldazol—l;vllase(z-phenylctl;ﬂ' Jthiophene-2-carboxamide
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25 NH6 H F Phenyl net hyl 124am nocar bonyl )8 Belithary 2007
H benzi m dazol -1-yl)-3-thienyi]{[,2 30
(trriifluoronethyl)phenyl] nethyl)carbamate (0.157 g,

0: 285 mml ) was dissolved In 10 m. of ethyl acetate
with stirring. 1096, Pal | adi urhbdn carbon (0. 0606g.

0. 0570 nmmol ) 8 February 2007 156 was added, and the
sol ution was placed under 1 atnosphere of hydrogen.

. The-{1 H—berlzinilidmolvx&s!)-s-t[ﬁ-{phaﬂldlwﬂthﬂﬁhhmm—earmxdmidawa'; preppeet

a T o o o iyt bR Efpdoliatdo”

fi uhstngqirm:edmesimﬂarrycdmtimﬂtimGxdmpla/mmpwﬂl NHillr Me@id wasused

bR g b Sl i ibesd s, AP 6 ol 278l -

nrsmanz QH). MQ‘%!PJDGW&. 1Hg| 74fthr sﬁﬂ-ﬁﬁ%ﬁ%(ﬂ@@ﬂﬁ (n§29}< 81

2@95(m72$3M$( @Iﬁii +117 64 (d, J - 7.7 H, | H),

7.50 (dd, J - 7.5, 7.5 Hz, 1 H), 743733(m 2H),
714 (bllr S, 2H)

ol Omg 59.1 nmol ) was
mL of Nefehl or onet hane wi t h
4-di met hyl am nopyri dl ne (@#<22 g, 5.91 mmol).
Triethylam ne (9.88 mt 70 mol ) was added' vi a
Pival oyl chloride 01 m4 65.0 mml) was added

2- Met hoxy- 5 nItro-
di ssolved In 15 150

syri nge.
‘ S&lmﬂojmd/W$ propared yising fitveeduees simitlenty. descsibed for Exarhpleo$ 1 anerB1.

CHME of W, AR 65 5 08 B 10 Lt 8 M e st

688 (rBH)22@(s, SHNCMS (BSH) rpF34a@an ¢ | ayers were washed

with saturated 20 NaHCGB and brine. The organic |ayers
were dried over MgSCc, filtered, and concentrated in

sle 13565 'ﬁPlke’r\Hﬁ\iBaidllﬂ- :

"'Compound was prepared using procedures similarly described for Example 32 except

sulfonamide was used instead of benzamide and Example 61. 'H NMR (300 MHz,

- DMSO-do) & 11,40 (5, 1H), 8.75 (5, 1H), 7.95-7.90 (m, 3H), 7.88 (br 5, 1H), 7.82 (m, tH),

7.71.(m; TH), 7.65-7.58 (m, 3H), 7.51 (s, TH), 7.45 (m, 1H), 7.40 (m, TH). MS (ES+, m/z)

399 (m+1),



afford 13.0 g (87% of 2-(nethyl oxy)-5-nit8Eebeiydy 2007
2, 2-d1lnet hyl propanoate. 1H NVR (400 MHz, CDga) 8 8.16

(dd, J- &2,2.8 Hz, i H), 7.95 (d, J- 2.8 Hz, | H),
7.01 (d, J - 25 9.2 Hz, 1 H), 3.92 (s, 3H, 1.38 is,
9H). Internedi ate bcanple 8: 153 .
5- Am no- 2- ( net hyt oxy) phenyl 2, 2-di net hvl prop8n0Oat e
NaCA )CLNH 30 N,e 8 February 2007 157
21@@_@%@%@@39M)&%aﬁ%&n%d@%;mggm pr opanoat e
(13 ; ; 0 nL of ethyl
Hipacnryirpgthydoxyicarbanyigamingod-tegpnenecaipoxy@icc ar bon (1. 64
g. 1.54 mmol) wa adaeﬂ and bhe solution was stirred
under i atnosphere g deogen _chor 16 hours. The
reacti on was filter
g Wwith ethyl 5 acetate.” The fi Htrate was concentrated in

vacuo to afford 11.3 g B
(et hyl oxy) phenyl 2, ;@ met hyi propanoate as a pink

' ' 8.6 Hz,
Pt g (B0 T a- (G yodgmettylaibniba - 5 5 10 o
Hihjopherdparoylate (197 g, B3 mrolB Besium catidnate {026 g 884 mmdil)a2. 2~
%gﬁgﬁvﬁ?’!}?‘ﬂ}'ﬁ?’i‘--HT"("?"B'-“QY'[(?“?‘WPr %5%70'3'3%!%')7?? am no] phe'ny
10 'éﬂ‘gdilﬂgﬂzg"id:ﬂ?mm mpﬂlagialln@) H&:0528 g[\!inesagﬂﬁmere emnuém hea
. r oy Q en - QI a
escsion gask s S O Ve nsRiog: ey sartaing Fass e 377,
vu'um‘n) Whs Jdﬂd':cggn% thereuetionwa :ht-.ated e:tt_(oﬁ.odﬂ:{go h&fks;t&he reaction
o S added I n._a si.n orti on. e mXxtu S
3 costedt 4 ropra, fempsegre.apsopte glrestly OROSIIH Sk e RATTISIRY 1y
4fah cGHhatograshyad dEBrdb/60R §I(590) \OF MmeBRTE-{1iHoBenkitiidagdl-1-y))-3-
15 ({[(phenylmethyl)oxylcarbonyi}amino)-2-thiophenecarboxylate. 'H NMR (400 MHz,
- -DMSO-de) 8 9.67 (s, TH), 8.76 (s, 1H), 8.03 {5, 1H), 7.84-7.77 (m, 2H), 7.49-7.28 (m, 7H),
5.26 (s, 2H), 3.86 (s, 3H). MS {ES+, mfz) 408 (m+1).

Intermediate Example 4: Methyl 5-(1H-benzimidazol-1-yi)-3- .
20  ({l(phenyimethyoxylcarbonyl} {[2-{trifluoromethyl)phenyllmethyl}anilng)-2-

thiophenecarboxylate éj’ o o
. o0 F
' O

25 - Methyl 5-(1H-benzimidazol-1-yl)-3-({{[phenyimethylloxylcarbonyl}amino)-2-
~thiophenecarboxylate (0.400 g, 0.962 mmol) and cesium carbonate (1.02 g, 3.13 mmol)
- were placed in a flask with 12 mL of ,N-dimethylformarmide with stirring. 2-
(ivifiuoromethyllbenzyl bromide (0.704 g, 2.95 mmol) was added, and the reaction was
stirrcdfor 16 hours. The mixture was poured into water and ethyl acetate, and the
30 layers were separated. The organlc layer was washed with brihe. and the combined
- aqueous layers were extracted with cthyl acetate. The combined organlc layers wese
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RRDF RS

over 1 hour. The reaction was warnmed to ro@wWebruary 2007
tenperature and stirred for an 20 additional six

hours. The reacti on was quenched by the caref ul
addition of 100 nL of saturated NaHCO3 and stirred

for 15 mnutes. The m xture y@&s poured Into a
separatory funnel, and the |layers were separated. The
aqueous | ayer was washed with dichioronmethane. The

C mﬂ S Mas@.,am&ed SdoRceBiRd vaQRb. Fléﬁﬁ Eh%ﬁ@jsaphy provldccgj

tered, ~and concentrated | n vacuo 16.5

( QMW'M inmugemethyl 5ol {benzimidgzoly 1 t‘{“é—‘:‘s({[(l)hcnylmethvl oxy -

[ Qs*b@’ﬁ%@ﬁ@ﬁﬁm‘"’ﬁﬁﬁwgﬁ%w"@% S o

s wap pqpriedglinaetly(iato the next stop. &S (ES+, m/a)E67 fngf). |s 3H) ,1.36
(s, 9H). 8 February 2007 156, Intermedl ate Exarrpl e 10:
5- Ami no- 2- (et hyl oxy) - 4- nltrophen0|

Mermediabe Examp!c 5: 5-{1H-benzimidazol-1 -yl)-3-{{ [(ghenﬂmethmgglcarbonyl }-

rino] phenyl
2 TV O C . ) = was
di ssol ved in 200 rrL b { ha@ and 200 nL of water
with stirring. Potgesj e O gte (31.2 g, 226 mol)

was added and the g was irred for sixteen
hours at room tenperature. I'§ point the reaction
was j udged inconpl e afayh to reflux for two
hours. The m xture cool ed roomtenperature, and
tMahm-(omﬂenzimfdaidm-w)sa-m[pbényimmmfﬁnamdnmrmacuo

e Gooemifiscsp et 2einppriscrbeled ook A8 bl

™R giﬁmd ?rﬁl%‘ﬁ[@f ﬁﬁ‘ﬂﬁ[ﬂﬁﬂﬁﬁl wwﬂfﬁrﬂﬁyi‘ 10rtﬂ.6ﬂfllﬂ LiOMysolutiom s
V\BS W ri ne. | ne ers were
aded caac e e e lgwrd foHEor 16 bty T Be migeiih was Byred
%Hﬁﬁf?l étheand %@Er,?t{aaﬁﬂiesl%% 'ﬁbarhﬁd ethe aﬁﬁ*ﬁy&tms
he conbi ne or ganl C extracts we ri Tgver
WsRe Wi wateh S Ene HaThGLRRes oyt 2156 SUbSsaUg Bt ABHTIg:

—fclalﬁ‘fﬂgt]r&oe%,ﬁ&}sdék washe oﬁ dd]ﬂéﬁ ¥ gl WVHH! &ﬁcﬁhﬁ&a Hct fher,

th th
extrpstedhiii sy acetatn ghres urngerﬂe?wm%megvaggéc%wa deepver

%@dﬁ nltro r&;f%g?sg{smhof 400 VHz, -
man)idaalewﬂ-%aﬁplsnvlme&hﬂm nml He- 2H), 7.32 (s,

. oo RohSyShy i oMb s M

95

- Sofid) HENMR (4002 OMBEO-dar8/13)601(brs| 1H)XB/48 (4-1H)rZBE {d, dey)7-Hz,

1H), 7.76 (d, J = 7.0 Hz, 1H),7.70 (d, J = 7.7 Hz, 1H), 7.85 {dd, J = 7.7, 7.7 Hz, 1H), 7.54-

7.43 (m, 4H), 7.41-7.24 (m, 6H), 5.14 {5, 2H), 5.14 (s, 2H). MS (ES+, m/z) 662 (m+1).
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2-nitroaniline ,0 J(~/N%,,'r~NHZ 25 5 8 February 2007
Am no- 2- (et hyl oxy) - 4-ni trophenol (6.90 g, 37.5 mmol)
was di ssolved In 100 nL of Icetonitrile with

stirring. Triethylamne (6.30 m4 45.2 mmol) was added
via syringe. tt8utylehlorogigphenyl sflane (9.75 mi

37.5 mol) was added slowy via syringe. The reaction

was stirred for 2 hours and judged inconplete.

aﬂiﬁdﬂiﬂuumnﬁtbyl&;&bcnm@rmmm react| on was stirred an

poured into ethyl acetate
were separated, and the

addi tional 15 m mpi «

and 1 N NaOH T VS, S

organi c | ayer ed 8%cbruary 2007 159 with

bri ne. The conbrned aq 0 ayers were extracted with
ethyl acetate. The f

organic layers were dried
over MgSO4, f||t gncentrated I n vacuo. The

W e B vﬁ&(@ﬁ@e""?’se}sﬁﬁﬁwcﬁ*égﬂﬂﬁﬁ' 3 ot st

&ﬂﬂmamemmdenyﬂheuwahmmﬁuommmwlc mtoamm e

Bimal) ad amporupisroass, 0sEg. Bz 26 ol W btded o o fask with 6

et MW-inkthyiforthiainide vith stiniag. mwnbmhome (0080 mt, 0.73

- ool A a pajpse ISR berply R 0pRA B AR P o, o

mm?ﬁé‘f"e t {r-]-ft—élhg?lwﬁrg;]norsoglyll-s-ethylwbodlimide hyﬁrochlorldc
0874 5.8 My She iR veLrIntA ok (& bggoand poured ktsehyi, o

.’?cg dddﬁsl If‘ﬁjrﬁhé ldVers wk%&e&lrﬁtﬂ‘@ﬁd Eile@raic Eyeocastwastiedr M C
)vvlthstlrrln Eﬁth evvas

witinb Th¢ camboe¢iqus¢us Iayais werestragted wgw

&%ﬁdeﬂ Brdafiic W&;&ﬂ@& Bher M3504 Aiferéd BN @néchirated # vacuo.

contal ni

R!lriﬁeaﬂoﬁlheﬂm}'IC}l(mmWV?ffgdm]HMW'{W&M? ) cy) - 2-n
(bl bonyl S (4R el oL A ilent N2 Whitromethy)
te ummmmldmmwemudswummmmuﬂmw%ddﬁaéa&.1H).

7%%2??€@§@ﬁ%a9?§£?@% i R s T Bir 2

teH) o407 .27 (oK), 816 (s, TH)ES.A Blbes, RHUMSAES+, m/z) 551 (m+1)

w0

3 .'Pﬁt_?ﬂvfmefhvl' [2-(aminocarbonyl)-5-(1 H-benzimidazol-1-yl)-3-thienyl] {[2- |
{rifluoromethyliphenyllmethyl}carbamate (0.157 g, 0.285 mmof) was dissolved In 10~

" ml of ethyl acctate with stirring. 10% Palladium on carbon (0.0606 g, 0.0570 mmol)
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0

separated, and the aqueous | ayer washed W t#$ February 2007
dl chl or onet hane. The conbi ned organic |ayers were
dried over MySO, filtered; and concentrated to

provide Inpure material containing

[5-{[ (1. 1-di met hyl et hyQ di pq%p
[)-siiylloxy)-4-(nmethyloxy)-2 25.-

ni trophenyl | formani de. The yield was not deternined,

d the i terjal ' h t
S 19, o5 W e R4 sl gy 0
| redctionags aired Fox asrhoues dnd: wes udged incontplate. (The reaction mixture

oo fysiaRa ks pRCTR b it e T g s

. "cbndehfaicdMu@I0EAE purified bg Bathadhrdnragography to.afford 0.0267 g (22%)

- @hatsyridhshemd b1 g phd ey BY il ibdod

i o i AL B Rttt sty
HIRCL I, Al Ul T AP 1SR R e T BT8R o
I T- i bl > dM$ (St mijgugh (met)i t e
\%/gqci ?ﬁﬁg{f?w )t ﬂﬁe@ ﬁ??méggt {g?.g. g%g&' ?ﬁ?or ogﬁ nh?mThe
filtrate was concentrated in vacuo to afford inpure

(Wethying) -5%3@1%% ?,g-"dimem¥!$ro?anoate
' —Z=met hyl oxy) pheny

[']-formam de. not determ ned, and the

i mpure material carried a] to the next step. M5
(Si-, m4421 (m+1).H termedi ate Exanple 14' S-{
[(1 1-Di nmethyl et hyl heny) sl ivl] oxy} - 6dnet hyl W] -
RBEalY ool 2 MAgoxy-b-nitiopherit (1009 50.1 rG) WaPHsGived in
§ 5 Abf@iciorbmétiant wiihne dikietistaminoppritlinet (@732 9, 5.91 mmol).

e 628 m0TIm) Wi AddFLYin pnge. Pralon ni6hide 801 m,
65.0 mmol) was added slowly via syringe. The reaction was stirred for ten mlnutes and
poured into 1N HCL. Tie layers were separated, and the aqueous layer was washed
with dichloromethane. The combined organic layers were washed with saturated

'NaHCO:s and brine. The organic layers were dried over MgSOs, filtered, and

concentrated in vacuo. The isolated solid was triturated with hexanes, flitered, and
washed with hexanes and 2-methylbutane. The solid was air dried and collected to
afford 13.0 g (87%) of 2-(methyloxy)-5-nitrophenyl 2:2-dimethylpropanoate. "H NMR
(400 MHz, CDCL) 5 8.16 (dd, J = 9.2, 2.8 Hz, 1H), 7.95 (d, J = 2.8 Hz, 1H), 7.01 {d, J =
9.2 Hz, H), 3.92 (5, 3H), 1.38 (s, 9H).

Intermediate Example 8: 5-Amino-2-(methyloxy)phenyl 2.2-dimethylpropancate

o
ol
H.c)&o .
he
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with stirring. Magnesium sulfate (13.54 g, SFebruapy 2007
was added in a single portion. Pyridinium

p-tol uenesul fonate (11.3 g, 45.0 nmol) was added, and
the reaction was 25 allowed to stir for 16 hours. The
reacti on was judged, inconpl&e, therefore the

m xture was heated to between 40 and 50 eC for 8

addi ti onal hours. The reaction was cooled to room

t Q“f?@“ﬁﬂdﬁ)%-ﬁﬁlt@pﬁéﬁh:jﬁf ﬁiﬁlbﬁg@roﬁyhrﬁﬁk (Ymg,dgl dleu:ino:rugs
m X stirred for iltere
rd in 15049 qfaﬂwhchqagégﬁt sﬂnbgf ,lp"?‘ fgggium arooh (L& g,

- CQIsG fimdl)AtR ddded and Bie QNUToH wdsXtidddimd&Q dtinosphére bf Mdkdgee

whi ch f 30 I f
o ariBrhars. BlegessRoropss SR firomsivisite B Hocthy
a6 Ofe ﬁ:tra@@ﬂastchecemraﬁdirn%m&o Effbraeﬂ.se (98B6)F Sniirkh-2-
was washed w th hexanes and Feb rug 2007 16]c
ooyt 2Gmesioirepangage a5a prak sl T Kbfh (40 MEE, CRR
d
p?ggggﬂf ﬁ @bﬁﬂd&mﬁ 9I acég'alwﬁ' Igﬂjfse'ggbfég??yﬂ lfj‘?])n3 P

WIH)N1.35 BWONhOH and extracted twice with isopropanol in
di chi oronet hane (1:4). The conbined organic |ayers
were dried over MyS04, filtered, and concentrated in

viatermediate Béamplec: 2-RMthyloby) 6 Rtk triflsorsgcebdlaminb] phen

5z L!hll di ggthyl et hyl ) (di phenyl ) sl Tyl joxy}- 8- (rrethylo
@3 |mdaz%e,o£;€bﬁ,(4oo VMHz, DWVSO-de) 8
$903

12.00 (br s, , 1 H), 7.72-7.67 (m 4H),
7.49-7.39 (m 61-1) NH1H), 6.78 is, 11-1),
3.65 I's, 3H), 107i S+, mz) 403 (m+l).
10 Intermsdl ate Ryl

| et

3%? %o‘llly)%hvg’l"vrae't'h 22-di le)zw aoatt (1853 & 7Y WehoiPwas

% ?:ermoérehloﬂo?orﬁnhmimw AninkunRiph Witree 46,180y, B8t ©
an

< parolywag added iy p sﬂﬂmrsi%ﬂbﬁwmmw roglegito B2C389 hy 1 oxy) -

- &lﬂﬂbﬁﬁ?&k@h%ﬁﬁ%h& ﬂeo%nm?l) was added dropwlse via addition funnel\

hydr oxy- 2-t hl enecar boxyl a /s ~ - 15 HC, |j
wtﬁm The tea armmdiomom&mmtumm @m@adforan

additional six hours. The reaction was quenched by the careful addition of 100 mL of
saturated NaHCOs and stirred for 15 minutes. The mixture was poured into a
separatory funnel, and the layers were separated. The aqueous layer was washed with
dichloromethane, The combined organic [ayers were dried over MgSO4, filtered, and

" concentrated in vacuo te provide 16.5 g {96%) of 2-(methyloxy)-4-nitro-5-
. {{trifluoroacetyl)aminojphenyl 2,2-dimethyipropanoate as a yellow solid. 'H NMR (400
. MHz, €DCls) § 1136 (br s, 1H), 849 (s, 1H), 7.84 (s, TH), 3.91 (5, 3H), 1.38 (5, 9H).



54{[ (i,21-D nmet hyl ethyl) (di phenyQsl |yl ]oxy) -S5Fébmialny 2007

y)-i Hbenzl m dazole (4,12 g, 20 10.2 mmol) was

di ssolved in 50 m of chloroformw th stirring. Methyl
2-chl oro-3 oxo- 2, 3-di hydr o- 2-t hl ophenecar boxyl at e
(0.982 g, 5.10 mmoi ) was addeth8l n a single portion.
The reaction was allowed to stir for 5 days. 50 m of
wat er was added, and the pH was adjusted to
apputenviediatectaymgle T0:US-AminosA{metilioxd)-Naitkoplenbhe | ayers
were separated, and tde qURGLUS 'ayer was extracted
wi t h di chi or onet harﬂac(l nd ethyl 25 acetate (1)Q
The conbi ned organi c 4 Mgre dried over MgSO4,

?tfﬁsﬁﬁwfﬁ%w'gg%”@wﬁ&#ﬁiéﬁuéﬂﬁ%ﬁf 3 dralprapgreghe las

5( 84,45.2mimd) asdtisdolved In 2EOHDOSEERINDICand 1280 L Of WatehRItHString.

10 41

15

20

30

a P irhgnare (121933 mapl yrasgyt.and thcsolygipregs s for

gﬁg:ﬂé’dnmod@é@immhemﬂ&ﬁr& WE i p6int Shel reAcBBR RBRSEdded umeR
5-3nd hﬁtf‘_ylt"f?ﬂﬂ’ﬁfﬁf i howrsy The reirtyrravisisasled, Yoj regny W@@Jm and
( Nthié AdjoRYaF tﬂehh&ﬁm m(uobemea I\/quz vébdg: :EtHWﬁge&’ﬁé’ afabéooaiaqne

%%ﬁo@kﬁt&gﬂ was athEtedGo appraximately 7 usipg cormnmtcﬂ Hﬁl; Toe
'4 W!ers ?veéﬂsepa f%ha gﬁro;ga@g‘?%e v}a?gﬁgheﬂ é«igmﬂng% e{mﬁ&f
H)aquesugsrfrs:aﬂmstht@ with NaCiaind furtheg extaited avith 2thy] acetate(2X)
am@ sqbhana et . ol orghfi iR Rlered

rrﬁ!tgp@qﬂtereu. aed coplcertiapdd)i vicpd S Isplated solidovas trifEirated with

hi’ﬁ" e e S M foei o e, {4 SlRde

MVestith wias air dried and collected to yleld 7.15 g (86%) of 5-amlno-2-(methyloxv)-4-

swé?w&éyiﬁw@h%%z‘? EBe % G868 (67 Sk 28 e U2, P s, 1,

HB.38{8, AHN B3 {0 BH). M8 (ESB niff)[185 (ni+1).f | uor onet hyl ) phenyl ] ne
t hyl ) oxy) - 2- thi ophenecarboxylate ~~ ~q{a Ha Q 10 HC

1 and + p o UF VFHS 'CHS A regioi soneric m xture of

-x: !-IL e‘»' 1H- benzl - 3- hydroxy 2 th| ophen
ecar boxyl ate and mat

[5-{[(1, 1-dinethyle d| I')sil yQoxy)-6-(methylo
Xy)-i H benzl m dazol
hydr oxy- 2- th|ophenecar te (3.97 g, 7.11 nmoi was
di ssolved in 40 nL of di met hyl formam de with
§rAming-dfmethylogydst-nltropbenot{B.80 g, 375. ridokwasiiSdlvetiin 190 mb of
#ttinflrile with stirring. Triethylamine (6.30 mL, 45.2 mmol) was added vis syringe.
f-Butylchlorodiphenyisiiane (9.75 mL, 37.5 mmol) was added slowly via syringe. The
- eaction was stirred for 2 hours and judged incomplete. Additional triethylamine (1.67
L 11.3 mmol) and t-butylchlorodiphenylsilane (2.94 ml, 11.3 mmol) were added via
syringe. The reaction was stirred an additional 15 minutes and poured into ethyl

acetate and 1N NaOH. The layers were separated, and the organic layer was washed
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in a single portion. 2-(Trifluoromnethyl)beB8Zdbrparn20e7
(2.04 g, 8.53 mpl ) was added 20 in a single portion.
The reaction was allowed to stir for 16 hours and
poured into water and ethyl acetate. The |ayers were
separated, and the organic hsger was washed wth

bri ne. The conbi ned aqueous | ayers were extracted with
ethyl acetate. The conbined organic |ayers were dried

ONiEH brieSTHE combink@ E(ﬁ.@ousaé’i@rs dRRARBEdEL with ¢thyl wentate. The
P bined ol Onﬁ?%/rs fgg'%sdrled t!iquetp W@%%t%l%g ng cgn%{:r‘rjtm(;éedzln vacug

© (%9p¥aned progRie

OhEBbRYed %Mbwﬁlpﬁwthwugéh bl hPsitich g6; driethérfraatiops) - 1

&?ﬁ?ﬁ%&ﬁ 499 Hy@ %FR}’I"}SEBP??“ was e Rk car boxy

|l idldRnGng s.i’yl %ﬁmﬁﬂuﬁﬁ%% sqm mﬁﬁdmethyu(dlphcnyusuyl]oxy} -4
s(l“FShV'PE&#}-Hi %ﬁ: h dﬂ@i}g wag npfde r|1|¥|imzd and the impure material

RSPl g g il WS(E v et 1) pheny) ot

} oxy I ophenecar boxyl at e ta for (5-OTBDPS,

6 Ole): ' 14 NWR (300 Mz, DVBO-de) S 30 147 (s, 1 H)

37§(s 3I—I) 1.11 (s, 9H).

5 07 163 (m+l). Data for
MHz, DMBSO-de) S 8.57 Is,

i : 788779(m 2H) ,

1 , 7.51-7.41 (m 6H),

737(8 1 H), 7.05 /@ d) - 5.43 (s, 2H), 3.84 (s,
74 1s, (s, 9H). M5 (ES+, nfz) 717

TN N PN

imbh M(sﬁ&mgt mefmmromtptayéd)iphsoyc ihktthn fdr one huur‘ After-
%@ﬁ@ 2 hltenP h?ar%t?rg ﬁnxp\(:re ma%erlap_btalnlng b- {f(?l- Crt,
&méﬁyk&wdtbhmynauﬁwwmatﬁﬂwhmwﬁmm whs dissglyeddn (06t

Bl ot csomeghane apd pddgd te the reaction: | The, reariian s pliowed 0 $r o
foyi4 ﬁﬁiﬁ‘s)ana'quéﬂbhéwwe ecarbfaruedition of 100 midef walerl Phevesctipn

wmgilogvllysp%ﬁrle\é ?ndto Isa;]tur%tcd NaH&fJa atns td{el?lo%me% nc.aﬁ'n,e‘lsyers were
separated, and the aqueous layer washed with dichloromethane, The combined
organic layers were dried over MgSOs, filtered; and concentrated to provide impure
material contalning [5-{[(1,1-dimethylethyl)(diphenyl)-silylloxy}-4-{methyloxy)-2-

aitipmioraamide 31 1),
MS (ES+, miz) 717 8 Webry

5-OMe, 6- OTBDPS R
(1H), 7.98 (d, J): ,

7.76-7.61. ¢(m 5H),

_nHtrophenyllformamide. The yield was not determined, and the impure material
carried forward to the next step. MS (ES+, mfz) 451 (m+1).
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15 with stirring. The solution was cool ed BdFébriary 2007
tetrabutyl ammonium fluoride (3.20 mnm,1.OMIn THF,

3.20 nmmoQ was added slowly via syringe. The reaction
was stirred for ten mnutes and quenched by the
addition of 50 m of 0.SN Hggoe The m xture was poured
into ethyl acetate, and the | ayers were separated. The
organic |layer was washed with brine, and the conbi ned

IddBird BYRBIE 1¥CLEARMb58GHAdiINethe@lINIbhedy) A AREP-S-

TTIe Comnpr ned “organi ¢ T ayer sqWere (girred over MySO. ,
heaithicifor ntraﬁﬁdl
flash chronatography p
met hyl 5- [ 5- hydr oxy- 6
-({[2-
{trifluoromethyQhenyi] xy) - 2-t hl ophenecar boxyl
ate as an off-white soli - de)
SheSinpitre(nmaterid) congainiag lss{[u»1-dlmcthvlew)(8hhenyﬂ-é"vﬂ°y}w 1

E&e;hgmgf;z%ﬁmin@g&mﬁgiw@fwﬁé 96@&!1:?'9&1\3 ot ditn )
§tirring. 2160 Pdﬂacﬂﬁn o8 carBdr) (1.20 g7/ B13 mmolBwas added-anst t!nam}xtm

G o B P AN et s e
ﬂird:gﬁtélgtle ngsrh:)ng wlth ethyl accrl:etc and chloroform. The filtrate was Lecarb
il L A S G
%lgngtgl?lregiggw h&yﬂ*sﬂ?l]oﬁv}mgtrglomphtdyﬂtfomanﬂdm The yleld was
nadteryiasd, 294 the Fmé B@)@ff"ﬁ%ﬂ@ B g gstep. MS (&5

mit) 421Amed). 2-
(trifluoronethyl)phenyl]-nethyl}oxy)-2-thi ophenecar box

ylate. Reaction of nethyl 5 10

.L%.m# bl L et iphbrylliioosy) -6SinictimtoRylt o
YiH-benzimidazele yor onet hyf g‘l& hyl } oxy) - 2- t hl ophenecar
boxyl ate (3.22 g, 4. th tetrabutyl ammoni um

fluoride (6.74 nm4 1 6. 74 mmol ) afforded
1.76 g (82% of net »g; ydr oxy- 5- (et hyl oxy) - 1

H benzi m dezol - 1-yl ] -
Thelmpusssmatoid ontyoing G lnovg “lyu%‘én%wﬁ %&%“m&? carboxy
st umdimipd - Bbdnigd wi iﬂ%@% forbtbm,
withBtiting. Mabesiuin saate §1354ig) 1127md0l) was atided In aeﬂnsl; pogtion.
hrrll_ty'mlur:r)’l p§t§, nésulfon'i% {1 ‘33 3845§03mm§1}&as gdded, and the reaction was
allowed to stir for 16 hours. The reaction was judged incomplete, therefore the
mixture was heated to between 40 and 50 C for 8 additional hours. The reaction was
cooled to room temperauIre and solid NaHCO: {10g) was added. The mixture was
stirred for 30 minutes arid filtered to remove all solid particles. The filtrate was
concentrated to approximately 100-200 ml total volume at which peint significant
solid formation had occurred. 200 ml of diethyl ether and hexanes (1:1) was added,

actia Purification by
19 (74% of
j ,,L’LHbenzI m dazoi -1-yQ 3

and the mixture was filtered. The solid was washed with hexanes and 2-
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Internedi ate Exanple 19.5-{[(1 8 February 2007
1- Di net hyi et hyl ) (di phenyGsl M oxy}-1H 20 benzim dazol e

i  CH6 This conmpound was prepared In four steps from
commerci ally avail abl e 4-am no-3 25 nitrophenol using

a procedure simlar to that gytlined for the synthesis
of 5-{[ (1, 1-

di met hyl et hyl ) ( Bi phenyl ) si | j A] oxy) - 6- ( net hyl oxy) - 1H be

n?de yﬁﬁ%a(ﬂle eTh(elst'dE&ﬁa{r 869 ¢ d\(g&ed Q{\ﬁféﬁgﬂﬁ ne&to]b% tﬂég alt
6p§ the dwrgty producs=The. sdldms plapc;l in gmg(atpry funncl zlitg 1NNa H and

e il gl R ki '

| lavess werdidriec:ovex Mok iR, a0t concentEatedsin #iquo to afford 7.80 g

GBI ER[ ﬁ&%'%@ﬁ%%w@'b% - e

almiz:Mhiahglé 'B-NMIR {400 MH2, DMSO-ds) 5 12.00 (br s, 1H), 7.93 (s, 1H), 7.72-7.67

FOIF MRS ARG 4110 5

5-([ (1, 1-di net hyl et hyQ( di phenyl ) si | yl oxy} - 6- ( met hyl oxy
)-tl-benzl mdazole (9A3 g, 25.3 mvl) vvas di ssol ved

Ititefiddion B@mprNbo mﬁﬁr SIIM{ [(1hl—§ihie i

laty ng saturated NaHCOs. The | ayers

15 ver e sepa ed d t he aqueous Iayer was extracted
wi th dichl mef and _ athy re bX) . The
conbi el n| c ye s wer e @ 5

filtered® thnc8ht raged in

purified b ggﬁchromatograp 8 aF 4B g
(82%, =3 1:1 regi oIsic R.xture of methyl
di nmet hyl i phenyl)silyl]oXy}-1l -Dé&nzi m dazol -1-y
Q 3- hydr oxy- 2=

§-{{(1,1-Dimethylethyl)(diphenyl)silylJoxy}-6-(methyloxy)-1 H-benzimidazole (4.12 g,
10.2 mmol) was dissolved in 50 mL of chioroform with stirring. Methyl 2-chloro-3-

- 0x0-2,3-dihydro-2-thiophenecarboxylate (0.982 g, 5.10 mmol) was added In a single

portion. The reaction was allowed to stir for 5 days. 50 mL of water was added, and
the pH was adjusted to approximately 6-7 using saturated NaHCOs. The layers were
separated, and the aqueous layer was extracted with dichloromethane (1X) and ethyl
acetate (1X). The combined organic layers were dried over MgSOs, filtered, and
concentrated in vacuo. The residue was purified by flash chromatography to afford
2.40 g (84%) of a 1.2-1.4:1 regloisomeric mixture of methyl 5-[6-{[(1,1-

* dimethylethyl)(diphenyl)siiyfjoxy}-5-(methyloxy)-1H-benzimidazol-1-yi]-3-hydraxy-

 2-thiophenecarboxylate and methyl 5-[5-{[(1,1-dimethylethyl)diphenyllsliylJoxy}-6-

30

' {methyloxy)-1H-benzimidazol-1-yl]-3-hydroxy-2-thiophenecarboxyiate. 'H NMR (300

" MHz, DMSO-de) 5 10.84, 10.74 (br s, TH), 8.50, 8.42 (s, 1H), 7.76-7.69 (m, 4H), 7.54-
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0_16 -@ &t hylg) (Fdi phen [ 0
' -1 ¥y £ hyast oxy= 2
‘and .nmeth F
5-(3— N thyl)-(dl PR enyl i Iyl 1o | K

20 t hl ophenecar boxyl ate and net hyl 8 February 2007
545-{[ (1, 1-di net hyl et hyl ) (dl phenyl ) sl | yQoxy}-i H
benzi M dazol - 1-yl ) - 3- hydr oxy- 2-t hl ophenecar boxyl at e.
"H NWR (300 MHz, DMSO de) 810.85,10.78 (br s, 1H),
8.59, 8.54 (s, | H, 7.78-7.7& (m 4H), 7.64, 7.60
(dd, J- 8.8.0.6 Hz and d, J - 8.8 Hz,1H), 7.56-7.43
(m 6H), 710 6.96 (s,1 H, 7.05-6.68 (m.2H), 3.85,
3. 1

o st e . 0t s KT 4 84 3l B
213“74&@:7}3?/[5. 3H). 1.12, 111 (s. 9H). MS (ES+, m/z) 403 (m+1).
5-(6-([ (1, 1-di nethyl ethyl) (di phenyl)slivl)oxy}-iH
benzi m dazol -1-N)-3-({[2-(trifl uoromath I)phen?/I ] msthy
| Intenmediate-Exarhplo pére Metin t-dime

5 Aty S e

1tlﬁdiamba(rgwqme15 5 mml) was stlrred In 100 nlL of

di chl or onma gr ten mnutes. The regloisoneric

m xture .8 ATy 6 -

{[ (%

1™
heneé béxyl at e

met h
@ ol -1-yg- 3- hydroxy- 2-t hi ophenecar boXyl at e
(5.48 g,10.4 mmol) was added in a single portion.*

%&&uﬁ:ﬁ&&m&%ﬁ&wb—w{ méua\fl&ﬁymdmheﬁa)sﬁﬁlﬁml-e-

ution was cool e

ﬁ'ﬁivﬁw w&%%ﬁé# ”gﬂbafmefpmwammrwagaqd ety 52

T A i

\hu@omz-lﬂdapheoe@mm KB g 741 mmofavas dissojved inr49-mbofN¥o

oy W o oty Aol (1401, L84 o) ARfeed

lirea singioportiah e2-{Trifiueramethyllbenzybhrowide (204cgi 8453 mmpnllwas. pdded
ﬁéat %rwes&rﬂtﬁp rﬁ@%a%ﬁ@@%ﬂ&v&d% Elﬂ'rfgr 1% lﬁs%rs‘%n& 6&% fto
wateranddti hodtitedTipHayers Wess sepdratod, j@hd the-doganici laetiwasovashed

- Vit B, The semmbined asueots e wers exmsstst with stind asstate e

. tonibined oeyadicddyess vwdsSafiedaiver MgSOs, filtered, and concentrated in vacuo.

30

Purification by flash chromatography afforded 2.65 g {529%) of methyl 5-[5-{({1,1-
dimethylethyl)(diphenyl)-sityljoxy}-6-(methyloxy)-1H-benzimidazol-1-yi)-3-({[2-

j{irlﬂ.uoromethyl)phenyl]-methyl}oxy)-z-thlophcncmrboxmte and 2.13 g (42%) of

methyl 5-[6-{{(1 1-dimethylethyl)diphenyl)sitylJoxy}-5-(methyloxy)-1H-

| "B:nzlmidazol-l-yl]-s-({ {2-(trifluoromethyl)phenyl)methyl } oxy}-2-

. thiophenecarboxylate, Data for (5-OTBDPS, 6-OMe): 'H NMR (300 MHz, DMSO-de} & -
8:47 (5, 1H), 7.98 (d, J = 7.4 Hz, 1H), 7.88-7.60 (m, 8H), 7.55-7.42 (m, 6H), 7.25 (5, 1H),
894 (s, 1H), 5.54 (s, 2H), 3.81 (s, 3H), 3.73 (s, 3H), 1.11 (s, 9H). MS (ES+, mfz) 717
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25 met hyl 8 February 2007
5-(6-{{ (1, 1-di net hyi et hyl ) (di phenyl ) sil yQoxy}-1

H benzi m dazol - | -yl )-3-({][ 2-
(trifluoromethyi)phenyl]nethyl)oxy)-2-thi ophenecar boxy

| ate. Data for 5-OIBDPS reghg sonmer: 'H NVR (300 MHz,
HVSO-do) 88.66 (s,1H), 7.98 (d; J d-7.6 Hz,1H), 7.86-
7.60 (m 9H), 7.56-7.44 (m 6H), 7.01 (s,1H), 6:99

(‘t%tf Daggfés (sute. Fﬁgﬁﬁ%'z)ﬁ@%{f} Mﬁ’i")oMsBéc{ yoo5F &7, Bidr98

6 (dIUB(PSHz. aH), a.88-a178 (m, ZB0) 7. mmmn(sw.o L 11 IHDWBmdd)Xm. 6H),

d 7 m
ARG s O 3o s 37 ol BZ&% 37%‘
Jmlz}zrm(nhﬂ) 11-1), 6.92 (dd, J - 8.8, 2.3 Hz,
5.46 (s, 2H), 3.84 (s, 3H),1.11 (s, 9H) I\/IS(ES+
nmz) 687 (mtl). Internedi ate Exanple 22: Met hyl
5 Mt&ftﬂ&ﬁidte@@fnhlé‘li hemmvnsd[azmu mkwﬂ(hetﬁyl_@{ﬂ_—ﬁ H-tenzimidazol-1-
0

(tri thyl| - he ,, t hl ophenecar box
vl BLOKY -‘-'-:--:h . pr epar ed

ina sinlar manner reviously descri bed for . .
the synthesis of ,h?“blroxy 6- (et hyI oxy)-1
H benzi m dazol -

nyl]

(trifluoronethyl y) 2-t hi ophenecar box
yl ate. Reaction of methy|  6-

‘-,(6{[(11d|nethylethyl)(d| )snIyI]oxy} 1

15 ..

t ri glzgﬂor oﬂéioﬁiﬁeﬂﬁ'cihyl')’(d{pﬁ&@'ﬂ-silylloxy}-s-(metitlyri#xg)ﬁ ”‘é‘nec ar box
%hea%lwit{ﬂ@!ﬂgvﬂga (a}fsﬁiﬂmmymmmﬁ]m%mmw ammoni um
(thslib %%TI& %ﬁﬂgﬁﬂ ?is%lm 20 Al SIEGERddAfeh I
dbessslution yiay co® {ctp Mz. and tetrahwtylaremenjum fluoride (3.20
”*'TGNM'@@ 20 0 ag s QNG YRR e HaRuBT Wi bped for

(ten minkafes add @eenched birithe agddigion ¢fR0 nil. of 05N HEL. Thetdixture was

b e b gk

. H}lsheﬂ @vith .biiie, @ddithe ombinedPaqiedus jayrs Wpre tradded with &l , .

A B B AS F Af one
édociitateat i wachioy Piifetiontifis chromatography provided 0.761 g (74%)

o# m&ﬁ%)s—&;-hygrox&!&-ﬁne&v{oxﬁﬁﬂgenzelm}élazoi- -yl]-3-{{[2-

(triﬁuorOmethyllphenvﬂmeﬁyl}oxy)-z-thlophenerboxylaté as an off-white solid.

- "H NMR (400 MHz, DMSO-ds) 5 9.07 (s, 1H), 8.47 (s, 1H), 7.96 (d, J = 7.9 Hz, 1H), 7.84-
. .7.76.(m, 2H), 7.65 {s, TH), 7.62 (dd, J = 7.8, 7.7 Hz, 1H), 7.24 (s, 1H), 7.13 (s, 1H), 5.53 (5.

2H), 3.86 (s, 3H), 3.78 (s, 3H). -
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15

20

30

.off-white solid.

25 HOB F This conpound was prepared In a sig¥Fétraary 2007
manner to that previously described for the synthesis
of nmethyl 6-[5- hydr oxy- 6- (et hyl oxyt 71

H benzi m dazol -1 -yl ]-3-({[2 30 o
(trifluoromet hyOphenyI ]- rret h& ) oxy) - 2-t hi ophenecar boxy

| ate. Reaction of nethyl

(5-{[(1, 1-di net hyI et hyf)(dl phenyl )SI I yI]oxy) 1

I—ll-ben2| m dazoll 1-vy| )-34 b 16

(83% of mat hyl

H benzi ni dazol - {zy! (t?kf kuor onet hyl ) -

phenyl ] met hyl } - ox) - ReC '_boxyl ate as an
DVSO- de) 8 9 46

(slH) 8.64 (s, 1 H, 7. J. 7.0 He,
86-7.76 2 7.72-7.59 33
Ghlggomnpundj szrang:rqp:bmg in  sipgjlar rga@gr(tganghatgq:q}lous; d%crélgd Ebgng)

| bjh?%ﬁng?ﬁ&'ﬁoxy?[@}&g‘j Wlm-bmzlmldazol ~1-yi]-3-({[2-

ﬂyﬂumbm%vli;bmyﬂﬂmtm )-2-thiophenecarboxylate. Reaction of methyl 5-

LM A R N

&-ﬁﬂﬂwremethﬂ}phmyﬂmythplﬂ i thiopliede@lipxyjate (3.22, 4.48 mmol)

WER o5 el AR (ot A B Gt ffntid L6

(B240) ofM%ﬁWWWHMMﬁ H-benzimidazol-1-yi]-3-({[2-

e e B S Lol el

- "WRNAR (408 m@mdsm-a.)a g57211¢ 1H), P98 (d, 94 7.7 HE1 H),(.85-2.77 (m, 2H),

ARIB I T2 0 P8, T g 3200 17 5 R A ol
@D'jﬁrlgglgytyl azodi car boxyi ate (0.144 g, 0.625 mmol)

di'ssolved in 1 nl dichioronethane and added dr op
Wse via syringe. The reaction was warned to room

behzimidazaleret hane and met The filtrate 25 was
concentrated I n vagsua . Niri fied by flash

chr omat ogr aphy ‘g\ br 152 g (80% of nethyl
5- (64net hyl oxy) %’i

5-{[342-(x0-1-pyrrqi @i nyl)propyl oxy}-i H

. This compound was prepared In four steps from commerclally available 4-amino-3-
" nitrophenol using a procedure similar to that outlined for the synthesis of 5~{[(1,1-

dimethylethyl)diphenyl)silyfoxy}-6-(methyloxy)-1 H-benzimidazole. 'H NMR (400

“MHz, DMSO-ds)  12.15 {br s, 1H), 8.03 (s, 1H), 7.74~7.67 (m, 4H), 7.51-7.39 (m, 6H),

7.37 (d,J= 8.6 Hz, iH), 6.81 {d, /= 22 Hz, 1H),6.75 (d:r J= 8.6, 2,2 Hz, 1H), 1.05 5,
~gH). “MS (ES+, mfz) 373 (m+1).
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15

benzl nt dazol - 1-yO) - 34{(2- (tri fl uoronet hyl ) @Eelytuane 2007
| }oxy)-2- thl ophenecarboxylate. "H NVR (400 MHz,

DMSO-d4 5 8.52 (s, fH), 7.97 (d, J. 7.9 Hz, 131),
7.84-7.77 (m 231), 7.68 (s, 1H), 7.62 (dd, J- 7.3,
7.3 Hz, 1H), 7.34{s, 1H), 7.284ks, 30 131), 5.44 (flu),
4.02 (t; J - 6.31dz, 231), 3.86 (s, 331), 3.79 (s,
331), 3.41-3.29 (m 431), 2.21 (t, J- 8.1

FHﬁiI 2!'10

yihjaphglecaboiylateophenecar boxani de & NHS 5 0
5- (6- (et hyl qxy) - 5-{[+3- (2- oxo- | - pyrrolidl nyl)propyl)ox

y)-1 H benzi i qazsl - %{33 .

(([2-(trif|o Hyl nyl V- 28t hfopheneca
rboxani de Wag qor epaoied 10 fr h -CHy

5- (6- (et hylﬁ%-{[&(i@'oxo- 0 oH
-pyrroli M) peipyl ] oxy}-1 H@
benzi mi d -I)-3-(([2-(tri uor onet hyl ) phenyl ) et h
yl ) oxy)-2- th¥ephenecar Qoxyl ate using procedure

%g&i,ﬁﬂilﬂetmwﬂﬁ@ygﬂ% (ﬁe%wmmpaennmwmtm g

52 muRoussissores T 2imt af chiarotor wigh Srdh: (Mt Apehioes-go
(g 7 i3 bpnvonta@ 455, 1 mp s e gl

. . , . 3.82 (s,.3H),
_poaipng Thegregation wis allowed o stit for 10 days.| 100;mL of wafer “%5 9‘*#!{0 85

é}%tﬁ%]py %ﬁh@g%@%pg{%@g&%ﬁ Wirg satirited NARED: 11 layers

Werd stharatethyahd Hieragyqouolaydr Wax extrasted with dighlgsomethane (1X) and

. E%?ﬁ#éta&%ﬁ% ﬂﬁ%%,qﬂfﬁh%@ ﬁryﬁzhf !)aﬁ% Whte drjed over MgSOu, filtered, and

tim caplratedinar tuox Fheerksidue wagpurified by Rasbiehronatngraphy, 2 afford

 BbRBA S A abys ie es

pinmtiyldtip{dipheiylstinloxd ) 1kk-benkimidazal+ Toyl)eghydraxy-2- 150 g,

iR earoutvials et BB R -1
SlnamildssoRya-hydRkpaahiophdnecattbxyidte. "H NMAABOMHz BMSQHded

via syringe, apd the
8 10851078 (or 5, 110, 8.59, 654 (5, 1H), 7.78-7.70 (m, 4H), 7.4, 7.60 (dd, J = 8.8, 0.6

‘Hz and d, J = 8.8 Hz, 1H), 7.56-7.43 (m, 6H), 7.10, 6.96 (s, 1H), 7.05-6.88 (m, 2H), 3.85,

3.81 (s, 3H), 1.11, 1.09 (s, 9H). MS (ES+, m/z) 529 (m+1).



solution was cooled to O *"C. Diethyl azodi GhFebrigre 2007
(0.12 M, 0.76 mol) was added 30 dropw se via

syringe, and the solution was warnmed to room
tenperature. After 3 hours the reaction was quenched
by the addition of 2-3 m of ggthanol. The reaction 8
February 2007 170 mixture was absorbed directly onto
silica gel, and purification by flash chromatography

af fipemRbiafe Bkdmpld 21:5M&hy% (61¥HH hydimmhérh{nﬂ(aiphenynsnvuom4H-

di et hytam no YT 0X
. ez 2 fororjethhenymeti )2

‘l(;"tﬂlié hbit k hylekh Sh BR/IOHL
7. _lagliignidazgl-hyl -B-(ff2- jtxiﬁuqromcmv '

poxdsd- 7.67 is,
51 Z J=7575H, iH, 7.35 (s, 1 H,
7 PoRREE 53 s, 214)406(tJ-64Hz

214). 3.8 , 3.79 2.47

He, )2K) %;ﬁwé b 9|18( %%8
564 (m+1) 0 Exa & JF35:

5-[6_—{_[3-(' | ang-go propyl] t hyl

[2-(
I}oxy} thlophenecarboxa

10 Hs 01%5[6

[ 3"8&%‘2’" %bsﬂﬁhfltﬁ%‘tpﬁé@% otforan, 1L WG wds stirred In. 100
( tmili df dichloeomedtirytie ot tem minuteet Thy Irdgloisoinede tidtwrp bEmethyl 5iBx a
BT R PSR A ERnor B RG Hberit izl T DB |
%%iophenecarboxylate and mei#yl s-{5-{[(1, 1-dimeﬂ1v|e1|fh)vl)-)£dlphenyl}sllv|]oxy}-l H-
15 2&%[5959523 IR i b enetacharviets (548 B0 gl s adcd
Nt T s ot
M singand tcsoluion wasrpoid Sty DI-Tis-butyl azbdgarbonyie (568
s 7!1-3@.5(@11?_!&\1:59 dmﬁlv&i h % nr?.oidibﬁloroﬁltﬁﬁné #nd a&h&d driphi v(at
Hpdditiom)funnel. 111e e@cﬁmm)s wamnwomm Emewslre gshstim Qa' 1<§o
20 (WBirds) ThEmbRaXe YRS YiieérdP through filter paper, and the solid was washed with
dichloromethane and methanol. The filtrate was concentrated and purified by flash
. chromatography to afford 2.89 g (41%) of methyl 5-(5-{[(1,1~
dimethylethyl)(diphenyl)silylloxy}-1H-benzimidazol-1-y1)-3-({[2~
(trifluoromethyl)phenyllmethyl}oxy)-2-thiophenecarboxylate and 2.69 g (38%) of
25  methyl 5-(6-{[(1,1-dimethyiethyl)(diphenyl)silylloxy}-1H-benzimidazol-1-yi)-3~({[2-
{trifiuvoromethyl)phenyflmethyl}oxy)-2-thiophenecarboxylate. Data for 5-0TBDPS
regloisomer: 'H NMR (300 MHz, DMSO-ds)  8.66 (s, 1H), 7.98 {d; / =7.6 Hz, 1H), 7.86-
-~ 7.60(m, 9H), 7.56-7.44 (m, 6H), 7.01 (s, 1H), 6.99 (dd, J = 6.7, 2.4 Hz, 1H), 551 (5, 2H),
3.79 (s, 3H), 1.10 (5, 9H). MS (ES+, m/z) 687 (m+1). Data for 6-OTBDPS regioisomer:
30 'H NMR (300 MHz, DMSO-ce) 8 8.60 (s, 1H), 7.99 (d, J = 7.6 Hz, TH), 7.87-7.57 (m, 9H)," -




171 Internedi ate Exanple 26: Methyl 8 February 2007
5-[6-[ (2-chl oroet hyl ) oxyl - 5- (et hyl oxy) -i H

benzi m dazol - 1-yi]-3-({
[2-(trifluoronethyl)phenyl]nethyl )oxy)-2-

t hi ophenecarboxylate 1 / - C1871 o0 O5 Ns G This
conpound was prepared in a simlar manner to that

previ ously described for the synthesis of methyl

5- {-84-7 {42 (. $HIBOR {d. &mi2i0dizptHi 6,82 (ddc y 1=-8; 2.8rble,Iyl), 6:48 |s; 2H)|

103,84 :

benzi [rsr'ia('zi?:{zic;l1 -[sl?HI N—S’o@s({r@ '(iq7r(|r"f+llhor onet hyl ) phenyl j met h
yl }oxy)-2- thiophene
51[".%]-' it R Ami; eg' -M’. -
" O0aZ0T ~=1T-Y =
hyftriflugspynethyi)l-phénylinethyiday]
tri phenyi phosphl n 0. 74049, 2.82 nmol),

2-clil proet hanol 1.9 mmol ), and di et hyl

azodi car boxyl at , 01:?":6 F15 nmol ) provided 0.117

g (69% of nmethy o
5-[ 6- [ (2- chl or oatehyi ) oxyj - hyl oxy)-1 H =
benzi m dazol - | -yl]-3-({

- i fl hyl h - hyl -2-
10 tE ﬁéﬁ?@ﬂ@%g@f%@ bt e ”r?e&mﬂn}u?é&m%g@%g e
synthichs of fnc¥yl 645-hydrexyZ6-{mdtyloxylL Fi-berfziridazol- T3 GR{ (2 H) .
AT A NN AN
He-{[@himePeh(dipRentilsiy +-m-be:?zhhidaz§}-i3- B¢t -
| ﬁﬁ@p&ﬂ%h%ﬁt@@‘%@ﬂﬂgéwﬁaé ??619) g, 3.92 mmol)
s Ol i o 0 S s
18380) 0f methyl 5-(6>hydroxyrikEbrseimidagolyi-yik- 34 {2-(triflvomettihbC | -

: %‘j;;@'f%?@h Y12 thiophenecarbonylate a5 an affwhits solid, ' NMR (390, .

BM$0-8e) (8 9.22 (s, 1H), 8.60 (s, 1H), 8.01 (d, J= 7.7 Hz, 1H), 7.89-7.79 (m, 2H),

P18 I i QB P M k. DL oA A 37 VP R RS A Y

20 687 (dd._.l =87, 2.2 H_z{._“l H), 5.53 (s, 2H), 3.81 (s, 3H).

Intermediate E _ i :
(trifluorome he: methyl }oxy)-2-thiophenecarboxylate

~ This compound was prepared in a similar manner to that previously described for the
. Synthesis of methyl 5-[5-hydroxy-6-{methyloxy)-1 H-benzimidazol-1-yl]-3-({[2-
30 (trifiuoromethyflphenyil-methyl}oxy)-2-thiophenecarboxylate: Reaction of methyl 5-
(5-{1(1,1-dimethylethyl)(diphenyllsilylloxy} -1 H-benzimidazol- 1-yl}-3~({[2-




10

15

30 was dissolved In 10 m . of methanol w tI8 Bébiuakn@007
A IBMIlithium hydroxide solution (10 m, 10

ranol ) "was added and the m xture was stirred for 24
hours. The reaction 8 February 2007 172 was judged
inconplete so it was heated tigg40 ' C for an additi onal

24 hours. The reaction was cooled to roomtenperature

and poured Into 0.5N NaOH and diethyl ether. The
! a&ﬁﬂuﬁar&ﬁ’étﬁv!ﬁﬂﬁﬁ\ﬁ]ﬁkﬁﬂu}omﬁb-&%? Wak@z@y g, mmui)
[

vvase wi th diet et her

h
el ErtsbtylaamoniuN dluoris (68 TolaM fIE® romal) Afferded 560 5
SRNGH ARy st@h r mlﬁthﬂm&azbnam -3UER- (B enfiuorsmeds)wi t h

e?ﬁyl acetate and di chl or onet hane e combi ned

nvlknqtlw}e@g)-aé ieplmnpf@ehomap aganfewhite solidr HNMR (490

_ 5"!?%£ Pwﬂ-‘ﬁj&or oe )’5?%@0%%7!5@ -0/9 0 ﬂ; If-l). 7.86~7.76 {m, 2H),

b hiE2-Fb Qi SH), 7. ugfts.] ﬂ{i &5(2[(& St 8. ¥ Hay chbStﬁ:t tsy2i) @7 (s BHket hy
| } oxy) -2 thiophenecarboxylic add as a white solid. 'H
NVR (400 MHz. DMBO-de) 8 12.85 (br s, 10 1 H), 8.52

( et ok d4: Bictniz: m-mwam 75 (m
. 1H.

5 pherymeth 28floplieneca aws(Es+ mz)'527(m+1)

I nt er medi at e Exarrp e
28:.5-[6-[(2-Chl oroeth ma,hyl oxy)-1
H- benZ| m dazol - 15 °

ro thyI

1-yi]-3-({][ 2- (trlf u

) yI]methyI)oxy) 2-thi
5 [6 [ (2-Cnhl oro )oxy] 5- (%xy) 1I1 ben2|mdaz

ophenecar boxam de 1
-yl]- 3({[2 rifluoro-

met hyI ) phenyl ] met h@l ) oxy) - 2-t hi ophenecar boxyi i ¢ add

gngbnggyg% A o357, 1.5 GBIl s pcet
oSk Wit ok Af ShlOEaeIRaNA @D sited for EUtES: - HYdip s

S‘“ﬂfvﬁﬁﬂaﬁ‘bﬁ%%%?ﬂrﬁwﬁ' (p-{etisbrthedn Dbhenirietniiigla
@mahrmmwm )M@zwmnm addsd ing singjecportiona . 1-(3-

Nyarrh DR 5T 8 L. ey i 5 AN W ftnge,ond he

tnrieture waseoeled to 0°C. Di-tert-butyl azodicarboxylate (0.144 g, 0.625 mmol) was

. dissolved in 1 mL dichloromethane and added dropwise via syringe. The reaction was

warmed to room temperature and stirred for 1.5 hours. The reaction was filtered
through filter paper and washed with dichloromethane and methanol. The filtrate
was concentrated in vacuo and purified by flash chromatography to afford 0.152 g
{80%) of methyl 5-(6-{methyloxy)-5-{[3-{2-ox0-1-pyrrofidinyl}propylloxy}-1 H-

. benzimidazol-1-yl)-3-({[2-{trifluoromethyl)phenylimethyl }oxy)-2-

thiophenecarboxylate. 'H NMR (400 MHz, DMSO-dq) 8 8.62 (s, TH), 7.97 (d, J= 7.9 Hz,

1H), 7.84-7.77 (m, 2H), 7.68 (s, 1H), 7.62 {dd, J= 7.3, 7.3 Hz, 1H), 7.34 6, 1H), 7.28 (s,

" 1H), 5.54 (s, 2H), 402 (¢, J = 6.3 Hz, 2H), 3.86 (s, 3H), 3.79 (s, 3H), 3.41-3.29 (m, 4H),
221 (t; J = 8,1 Hz, 2H), 1.99-1.88 (m, 4H). MS (ES+, m/2) 604 (m+1).
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was stirred for 64 hours. The reacti on was gpébragdry 2007
ethyl acetate and IN HCl, and the |ayers were
separated. The organic | ayer was washed with brine,

and the conbi ned aqueous | ayers were extracted with
ethyl acetate. The conbi ned w@gganic 30 |ayers were
dried over My504, filtered, and concentr ated.
Purification by flash chromatography provided 0.0760

QB(a%‘iémf sﬁe{(ﬂeﬂawa lm-@e&iayﬂawvdlldﬁwjﬂmhw&mw) 8
bruar F
HV"I:" [2p(tr -UEPW@MMMSM&EM;&) phenyl ] net h
y{h‘; y,)ecgrbo,;am&phenecar oxanmi de, as an off-white solid.
N%RT?O’O"NFIZ‘, DVBO- gé f (s, 1H, 7.91-7.64
(m 5H), 765 (s, 1 sNHl H), 7.31 (s, 1 H),

6.84 (br s, 1 H, , 2 4.34 (t, J = 5.0 Hz,
2H), 4.02 (t, J , 2H) € 3 (s, 3H). 5 Exanple
136: 5-(5- ( Met hyl F

f[2-(4-nethyl-| 'perazmyl)et yiJoxy)-i H

ben2| m dazol -1-yl)-3-(f
imethviondrordia-@yaxp Ha'n‘ylldlnvﬂpm;tvl]})w}y)ﬁ-benzlmldazol- -yl)-3-

gh? gﬂgzgﬁéﬁ%@ﬁﬂ%ﬂy 9 ﬂ&@pﬁ:fmrﬁyﬁmwﬂ was prepared

Wi Scif6=(methylopy)15- a-{(:g-axo-l-pyrrolldlnyllpropylloxy} 1H-

LI AR e T o0

dflophemthpk\flntp asimpprocedura simtiarbtdestribal 18 Gxﬁ:ph 6h exoptadM

- BBt s iaed st o o T LTORELR0 MBS 08

15

20

25

- e (ssAPl.s6-186 (. 8H), 75¢

1, f.doq (The LT r@im.wmbys. g

conﬁen?rat ed in vacua he rESI ue was dissolved in

9elf./ =cp. iz, 2H). 3182 (53D 8.39:3:28 (m. 4. 2718 (N =86 Ha.n
gﬂe{gwh_ggmwjv\ﬁgmqm S (heAW rling. Excess diethyl
t her 0 added to |nduce precipitation of a white

“‘solld The mxture vvasflltered andthe solid washed

mloghmmrb_oxy_l ﬁj
. Hacso o F
H.G‘ 'CH,

 Methyl 5-[6-hydroxy-6-{methyloxy)-1H-benzimidazol-1-yi]-3-({[2-{trifluoromethyl)-
: pl_mnyl]methyl}oxy)-z-miophenemrboxylatc {0.150 g, 0.313 mmol) and

- triphenylphosphine (0.361 g, 1.38 mmol) were stirred in 6 mL of dichloromethane. 3-

Bimethylaminod-propanol (0.13 mi, 1.1 mmol) was added vla syringe, and the

selution was cooled to 0C. Diethyl azodicarboxylate (0.12 mL, 0.76 mmol) was added

30 dmpwlse via syringe, and the solution was warmed to room temperature. After3

hours the reaction was quenched by the addition of 2-3 mL of methanol. The reaction
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15

25

- Soehdluidartl LS it

benzi m dazoi-i-yQ 3-(([2-(trifluoromethyl) ghEeyiubig 2007

| )-oxy)-2- thiophenearbo xam de as its di-HC salt for
NMR anal ysis solid NazCO3 was added to 25 the NWR tube
to free base the sanple. In situ. IN NWR (400 Mz,
DMSO-de) 6 8.42 (s,. | H), 1z68-7.58 (m.SH), 7.59
(s,1H), 7.32 (s, i H, 7.24 (s,"11 H), 6.80 (br s,1
H, 5.54is, 214), 4.10f J- 5.7 Hz, 2H), 3.81 (s,

3 ]Iﬁﬁctur@wb@/(%bgdrbed‘hlreély% n;dzsillc ]aﬂa pl.:lL rﬁ”ﬁg%@or byglglgﬂéﬂs . 8H),

ot%%@éﬂmbﬁgﬂdﬂ%bﬁ 'U\Mfﬂ'g ’Wbﬁ'&nmds were prepared
aq&me‘rﬂ.wg.mogﬁo;g@&gﬁ.@egmipG\#&ﬁz.&uﬂaw ne-8.{L2-

appropriate

| ﬁw’iﬂﬂmm\cﬁwmﬂ!enﬂlmeﬂwﬂw +-thiophenecarupxvitani NMR $100 MHz,
> DpR0LAPS b1 R, A7 7 A7 AR TR 645 550 M. A 1), 7.62

14dd} J = 3.5(7.5 Hz, (1}, 735 GotH) 2oty i o hen s| 2HTELOB(L, )V @6/ Hz22H)h|

0 ecar ] ‘e A N.n
CTRBBD LERINE 7 e 4515 R 2! ol 151 2, kS,
Tmfe25€b(m#). 7.34 (s, IH. 7.27 (s, 1 H, 6.82 (br
s, 1 H, 5056 (s, 2H, 4.13 (t J- 5.9 Hz, 2H), 3.83
(s, 3H), 3.59-3.64 (m 4H). 2.73 (t J- 5.9 Hz, 2H).
kﬁaﬁnﬁSﬂSSﬁB{B—{W{DﬁﬁéﬂtﬂémIn ijoR '

MHz, DI\/SOde) S 8.50
2H), 7.79 (t J- 7.6 Hz,
9 H), 7.65 (d, J= 6.741
20 6.99 (dd, J-

s, 1 H, 556 (s,1
8 (t, J- 4.39 Hz, 4H),
, mz) 547 (mrl).

(ﬁliopﬁné&rfoxainiﬁ 0
(s, I Ay, 7.86 (d, J=
IH), 7.73 (br s,
Hz. 2H), 7.23 (d,
2.01 Hz, J= 8.79
H, 4.15 (t J- 5.
2.73 (t, J- 5.58

ccH,
: 5-[6—{[3-(dimethylam::1'o)pmc;kﬂ]oxv}—s-(meﬂuyloxy)-IH-benzim!dazol-i-yl]—3-({[2—

(trifluoromethyl)phenyllmethyl} oxy)-2-thlophenecarboxamide was prepared from
methyl 5-[6-{[3-{dimethylamino)propylJoxy}-5-{methyloxy}-1H-benzimidazol-1-yi}-
3-{{[2-(trifluoromethyl)phenyl]methyl}oxy)-2-thiophenecarboxylate using procedure
similarly described in Example 61 except 7ZM NHs in MeOH was used instead of 2M
NHs in MeOH.

H NMR (400 MHz, DMSO-de) 5 8.42 (5, TH), 7.88-7.60 (m, 5H), 7.59 (s, 1H), 7.32 (s, 1H),
7.20 (s, 1H), 68 (brs, 1H), 553 (s, 2H), 4.02 (t, J = 6.3 Hz, 2H), 3.81 {5, 3H), 235 (t, /=

7-0 Hz, 2H), 2.11 (s, 6H), 1.88 (m, 2H). MS (ES+, mlz} 548 (m+1).
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Exanpl e 139: 5-[6-(2-PVrrolidin-1 ykt oxy)8¥ebruary 2007
H benzi m dazol -1 -yl]-3-{[2- (ttifluoronet y benzz

i ] oxy}thi ophene- 2-corboxam de 25 P~u | 8 February
2007 175 "' H NWR (400 MHz, DMSO-de) 8 8.50 (s,1 H),
7.86 (s,1 H, 7.84 (s. | H,1#179 (t, J- 7.60 Hz,1
H, 7.73 (br s, 1 H, 7.68-7.64 (m 314), 7.23 (d, J -
1.83 Hz, I H, 6.99 (dd, J - 2.11 Hz, 8.70 Hz, 1 H),
6 ﬁ&rhﬁﬂtat@&ahp@ﬁﬁ Weﬁﬁrl é-‘lﬁ- Bidhioratthitloxy]-5- tﬂeth I@ypSHZ,

,ZBb(DrS, rs,

henzimidazgkd

5- {hﬁ,pﬁ{ghgéa%oﬁwgtg nor phoI '

_4 d_

e | 10.F QQ 0 ' PN ,
H, 7.85 - 7.63 (m 7)), 7.43 (d £ 7.48 Hz, 1H),
6.83 (br s,1 H), 5.55 (s, 2H), Y (t, J- 5.64 Hz,

oH), 3.57 (t, J- %723 Hz, 4H). 2° 15 (t, J- 5.64
Hz, 2H). M5 (ES+, nl 4565 (M+l). Exanple 141: acid 20N
~ ThisiGorenound was prepanddiima gimbiar tarner totizbprevipusly described for the: -

e bt 0 o s el
( Eﬂizimidd_znf)d-ﬁ%-ﬁ{&;&iﬂ@l&ﬂﬂﬂp&&ﬂhﬂ&hﬂ{mﬂ?— 2
SEAPOMAIR Jiepatod 5F DRVCR L Ml GreitVlok =T
benzimidazol-1-yl]-3-{{[2-(trifluoromethyl}-phenyl]methyl } oxy)-2-
thiophenecarboxylate {0.150 g, 0.313 mmol}, triphenylphaosphine (0.740 g, 2.82 mmol),

- 2-chilproethanol (0.13 ml, 1.9 mmol), and diethyl azodicarboxylate (0.256 mL, 1.6
15 -

mmol} provided 0.117 g (69%) of methyl 5-[6-[(2-chioroethyl}oxy])-6-(methyloky)-1H-
benzimidazol-1-yl]-3-{{[2-(trifluoromethyl)phenyl]-methyl } oxy)-2-
thiophenecarboxylate. 'H NMR (400 MHz, DMSO-ds) 5 8.52 (s, TH), 7.95 (d, / = 7.7 Hz,
1H), 7.83-7.75 (m, 2H), 7.67 {s, 1H), 7.60 (dd, J = 7.9, 7.7 Hz, 1H), 7.37 (s, 1H), 7.31 (s,
1H), 5.51 (s, 2H), 4.30 (t, J = 5.1 Hz, 2H), 3.97 (t, J = 5.1 Hz, 2H), 3.84 (s, 3H), 3.77 s,
3H). MS (ES+, mfz) 541 (m+-1). ‘ -

" Intermediate Example 27: 5-[6-[(2-Chloroethyf)oxy]-5-(methyloxy)-1H-benzimidazol-
1-yi]-3-{{f2~(trifluoromethyl)phenyl]methyl} oxy}-2-thiophenecarboxylic acid

W{zj

H'c‘o \ . Ol-ll= .

GII 8

Methyl 5-[8-[(2-chloroethyl)oxy]-5-{methyloxy)- 1 H-benzimidazol-1-yl]-3-({[2-

(trifluoromethyl)phenyl]-methyl }oxy)-2-thiophenecarboxylate (0.115 g, 0.213 mmol}
was dissolved in 10 mL of methanol with stirring. A 1.0M lithlum hydroxide solution

" {10 ml, 10 mmol) was added and the mixture was stirred for 24 hours. The reaction
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4.,n nmoo 8 February 2007 176 'H NWVR (400 BH%ebr 07
8845Is 1H); 7.83-7.78 (m 2H); 7.73 (t, J- 7.1 Hz,
Il H; 7.65-7.59 (m 211); 7.43 (s, 1 H; 7.29 (d, J -
2.2 Hz, 1 H; 7.10 (dd, J - 2.2, 4.7 Hz, 1 H); 5.58
l's, 211); 4.20-4.18 (m 2H); & 80-3.78 (m 211); 3.44
s, 3H. M5 (ES+, nfz) 491 (Mt). 5 Internedi ate
Exarrple 29: 1,1-Di net hyl ethyl -4-[(f

1- v{:a'§?l.[ hd“iﬁEJ?&ﬂl&&@@%MtéH]to 4o € (tbram additional 24 hours The

(trifluoronmeth phenyl ] net hyl ) ox

Hrgagﬁgrp wesrooled ¥05r09m)tmgpqu A0d pauré yd) into 0 5N Narb\{l and diethyl
1'eEHeP emu: @Hyeﬁ w.-.*;aasvdt@d ﬁn% the aJuLo@ laytPwis wahiddWith diethyl

: r oxy benzi m dazol
yélyer 3&:5 pgﬂ(v[ ¢th¢r|lqygqsmgq41§¢pr,icd and the aqueous layer acidified with

DlghtrtE] ol ﬁ)ﬁou%gﬁfﬂ'l net@:ﬁnl e Wiy bétate 020 2 O

0. 335 mmoi

4d(cblp(omeﬁwmy1rhp mnlyngdsq;wacrsmngfw ieyarMaBOn filiered. anhe

ForREeH € ek g 7106k of S0 EnlordtBi Aok (e a1
Cmmﬂﬂm&(ﬂwd‘{é - (trifuwoanatinv}tphemdimetiyttey)izn a singl e

o i trarB R ps e Bl TR RO R QE000' it ord

t HHjp®5aE,H, 71961(d, J Vs HL) oH); R8aNIAS (meHE; ¢.64.<7.58dmp2H), 7.38 (5.

oG s 8 bl g den s BRI P B2 8

. BH)ARMSEd+amp) s27@-1)Vashed with brine, and the conbined

aqueous |l ayers were extracted wth ethyl acetate. The
conmbi ned organic |ayers were dried over MgSCc

-~ Fintekrhédale E:amale 280 mmna&mmmwmemﬁﬂmmmm-

ar T| tTasnH ¢chr onpt ogr tTO provi
? b3 methvilphenydin priyz-ﬂllop enccargoxam?de

4[({| [5f(rrethy|oxy)c onyl jp4-({[2 2S
(tiifluoromethyl)phen M)-Z-thienylj-l

- bénzi m dazol - 6- yiF th - 1*pi peridinec rbo
ylate. '"H NM R (400 . DVBOZ 8 8.59 (s;18), 8.00
(d, J- 8.0 Hz 1 H) .87-7.F 211), 774760(m
311), 7.28 (d, J- &1 Hz, 110 3 (did, J -
GAE-(Zenblhptilgh & frethidd). ﬁ%@%&““}*ﬂﬁiﬁﬂ*é&aﬁ
(rtsﬂwl)pmw)metms}mﬂ-mwphen@mpxyﬁc 4 (097909, 1150 naupl)and 2
Sfofti chioblie (0760 g, 0499 mhvol)fWefe piideddn a flask. 5 mL of NA-

dimethylformamide was added, and the mixture was stirred. A-Methylmorpholine
0.032 mL, 0.29 mmol) was added via syringe. 1-Hydroxybenzotriazole (0.0405 g,

0300 mmol) was added in a single portion, 1-{3-Dimethylaminopropy)-3-

ethylcarbodiimlde hydrochioride (0.0403 g, 0.210 mmof) was added, and the mixture
was stirred for 64 hours. The reaction was poured-into ethyl acetate and 1N HCH, and
the layers were separated. The organic layer was washed with brine, and the

‘combined aqucous layers were extracted with ethyl acatate. The combined organic

layers were dried over MgSOs, filtered, and concentrated. Purification by flash

- chromatography provided 0.0760 g (96%) of 5-[6-[(2-chloroethyl)oxy]-5-(methyloxy)-
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bruary 2007 177 Exanple 143: 8 February 2007

8
5

Fe

{6-[ (4-Pi peridinyl net hyf oxy] - 1H benzi m dazol -1-yl }-3
-(([2- (trifl wuoronethyl)phenyll-nmethyl } oxy)-2-th
| opheneca rboxamide NH2 O 5 F 1, 1-Di net hyl et hyl
4-[({1-[5-(am nocar bonyl ) -4- ({782- (tri fl uoronet hy) pheny
[]- methyl)-oxy)-2-thienyi]-1

H benzi m dazoi - 6-yl } oxy) net hyl ] - 1- pl peri di necar boxyl at
e 1B-baﬂﬂmﬁlhmLW]esi({[m[tﬂﬂuﬁ;or@éthﬂthiﬂﬂméthmdxw-z-t| rring.

v hioRhspcsarbpEmids seap aff whith gald. TR B0 e DRl b BT s
t om)om -7l6% gmqmtylsa ﬁ{)quaqagmﬂsemll gB4V(BGsL PH) 5269 (s,

fford
5 E@:M‘fwﬂ?%&&ﬁb ?ﬂﬂwééﬁ i")ﬁ*&&ko-‘?”h yl)-3-({
oxy) - 2- th| ophenecar boxam delas its sal1t For

5 [ 2 (trifluoronmethyQhenyQ

7. thivpheneearyoxamizle)) 6-.6’( 3H).716(d,:]-

2.2 Hz, I H), 696(d pﬂ|,2H41H), 6.81 (br
s,1H), 5.54 (s 2H) o-_2H), 3.89-3.81 (m 2H),
2.93 (d, J =10.6 , 1.8 r s,1 H,1. 73-1.62
(m 2H), 12710 m 214 +. mz) 531 (mtl).
20 Exanpl e 144:

H Benzi m dai okt ) 3- (benzyl oxy) - M hydr oxyt hl ophene-

o ekl O

Citrifiaarpmiethyipphehyllmhétfiyl axy)-2-thiBphenechbokamidi (0.0750r gy 04hane

o et 5 o obl-etpins e, muf Heate g 0 Sy an i
Chathl After 3 houi &hl 19 reuibtehpaaturedid adiort Gito a thixtdrerofNakiCOs
Thereactlon sstlrre for 40 mngtesthen

C
BstHicp gel T3 e sampplepyes n%‘%@ g HEORARIFPEY A | de (78
NBoneéntreled in vacuo. The residue was dissolved in approximately 5 mL of methanol

and 1 mL of 1N HCl in diethyl ether was added with swirling. Excess dlethyl ether was. . ..

added to induce precipltation of a white solid. The mixture was filtered, and the solid
washed with diethyl ether. The solid was air.dried and collected to provide 00496 g
(52%) of 5~(5-{methyloxy}-6-{[2-(4-methyl-1-piperazinyllethylloxy}-1H-
benzimidazol-1-yl)-3-({[2-(triflucromethyl)phenyllmethyl} -oxy}-2-

~ thiophenecarboxamide as its di-HCl salt. For NMR analysis solid Na2COs was added to
the NMR tube to free base the sample in situ. 'H NMR (400 MHz, DMSO-ds) 8425, . . .

" 1H), 7.88-7.58 (m, 6H), 7.59 (5, H), 7.32 (s, 1H), 7.24 (5, 1H), 6.80 (br s, TH), 5.54 (s,
" 2H), 410 (& /= 5.7 Hz, 2H), 3.81 {5, 3H), 269 (t, J = 5.8 Hz, 2H), 248-2.15 (m, 8H), 2.10

.-(s-._ 3H§» Msr&'s-n mfz) 530 (m+1).

Unless othemise notcd ﬂne followmg compounds were prepared according to general -

proeedures outlined for &amples 134. 135 and 136 with appropriate intermediates.
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8 February 2007 178 nmmol) and tri et hyl am gcFébiudry 2007
mcrol,1.67 mol) In 85:15 tetrahydrofuran/H 0 (1

m ). The reaction was stirred at roomtenperature for
45 mnutes then poured into 1 M aqueous HO and
extracted with dichloronet hgme. The organic extracts
were washed with brine and dried over Na2SO4.
Filtration and concentration followed by 5

(ESAEIE 1) hffsemfﬁﬁf’omd-éﬁz@%&ﬂmﬁﬁvﬁe&%xm HlichArhitazd!-

vwrtn . L70 T OT'TIT ©

(12y1)-3-{ e triflupromethil) phemy] ' : :

ene- 2- car boxam de (10 10 as an off-white solid.
“H NVMR (400, MHz, (slH),808(slH)
8. 89- 884(mti 1 H, 7.47-7.37 (m
8H), 6.85 (s,1 H), (s I\/IS (ES+, nmlz) 365

(mtl). 10 Exanpl e 14

5- (5, 6- D ni et hox lu-benzlm azol -1-yi)-3-{[2-(trlflu
oronet hyf)- ben oxy}t hi ophene- 2- car bot hi oam de NHI
nmoo FF F To asol ution of

ﬁn(uﬁ Pacd NifES, bﬁ"He d?ﬁﬂi'iﬂl?'ﬁi—@' g3/(mys ﬁz{(aznnm [s.lH)

(tri Iuoro Nnzynox | ophene-

%87 (sD1HIB 8bt 3, 1%5&6 (5 24y 49 Sindm (51’ Hz, _&?s(& aﬁﬁéé9-3
R T
REARE AT e Rg o W SR B L T erperature and

addi tional Lawesson's Reagent was added (32 ng, 0.08

Lﬁe&@oﬁ#ﬁ&zﬁqﬁgﬁpﬁﬁﬁﬂgﬂ hen

B extracts were dried over
Na2SO4. FiltrationaMsptapt ration fol | owed by
rever se- phase PREP g 0-{0% acetonitrilel/ Hz0
with 0.196 formc , 6-di met hoxqg- 1

H benzi m dazol -i -
yi)-3-{[ 2- (trlfluoﬁ)rret hyI) enzyl ) oxy}t hi ophene- 2-crbo
t hi oam de (25 48%9 as a |light yellow solid. "H
NVR (400 MHz, d4 8 9.63 (s,1 H, 8.35 (m 2H),

" NIR (406 RiHz, DMSO-de) 5 8.50 (s, 1H), 7.86 {d, J = 8.06 Hz, 2H), 7.79 (t, J= 7.6
Hz, 1H), 7.73 (brs, 1H), 7.68 (s, 1H), 7.65 (d, J = 6.41 Hz, 2H), 7.23 (d, J = 1.65 Hz, 1H),
6.99 (dd, J = 2,01 Hz, J = 8.79 Hz, 1H), 6.82 (br 5, 1H), 5.56 (5, 1H), 4.15 {t, /= 658 Hz,

" 2H), 3.58 (t, J = 4,39 Hz, 4H), 2.73 (t, J = 5.58 Hz, 2H). MS (ES+, m/fz) 547 (m+1).
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25 (m 314), 7.56-7.51 (m 1141, 7.47 |s. B8HiebrdiaRAB2007
H, 7.11 Is. 1H), 5.49 Is. 2H), 3.72 (s, 3H), 3.71
(s, 3H). M5 (PS+, rn/z) 493 (m+l). 8 February 2007

179 Exanple 146: 5-(5

6- Di met hoxy- 1H benzi m dazolw§-yl ) - 3-{[ 2-
(trifluoronethyl)benzyl]oxy}thiophene-2-carbonitrile

5 F To a solution of

TSR WS ST ) e L
(stcbn 73 (@ s3HLi766+7.64 lo/%ﬁ @r»b‘rrb%ﬁhé ?-rf(f; Uuqagﬁ

5 v i T SSBL N, RS ?”3“‘23!*’3“?2%”’ Al

Q.Eﬁﬂarlsmlﬂllﬂ 701w st4h).sMS (BSw: mid B30 +1)added tri et hyl ani ne
(200 mcrol, 1.44 mol). The m xture was stirred 18

hrs, then addl ti onal
Eminledﬂ& 5-[53—Fhiome6-[ﬁ¢trm Jinztriviet

_ _ e(50 meroL 065
dret yl am ne 200

mcrol 1. 44, mml) m_xtjure was stirred for 4 his

t hen poured Into \' H, extracted with

di chl or onet hane rgar racts were washed with
aqueous 6% iq ous ( ted) NaHCO3, brine and
dried over Na SO tratl BA and concentration

foll owed by sili gel chromat ography (eluting with a

- 40-t0-95% Et OA xane gradl ent) gave

N 400 MR A B8 B AR 5 SHL TR T 748 2 o

.56 180s A9, ﬁs‘/& 2h§\4!.2§ Qﬂ.]ws.si Ry 210, SR ( A0R43Hz 4HDR5 )

, 7.66 (t J - 7.60
(i = 5B4)Hz, 2H). (ﬁsrr,mwsswﬂfe)m IH) 7.31 (s, 1H),
.6.99 (s, 1H), 6.82 (s, IH), 5.55 (s, 2H), 3.96 (s,
3H), 3.92 (s, 3H). M5 (ES+, n12 459 (mtl). anple
Exaiiple bt Hy(5-Hydrdxg+1Ftenai
fﬁ aenz:gm agg&l‘:gdﬁ 30 To a Smithatiator M crowave o
s added 5-(5, 6-di net hoxy-1 H benzim

dazol - 1-yl) - 3- {(2-§=FL| fé u romst hyl ) benzyl oxy) t hl ophene

-2-carbonitrile

- TH NMR (400 MHz, CDs0OD) 5 9.64 (s, 1H); 7.69-7.63 (m, 2H); 7.49 (d, J = 7.4 Hz, 1H);
7.24-7.18 {m, 5H); 6.37 (5, 2H); 2.43 (s, 3H). MS (ES+, m/z) 380 (M+).




8 February 2007 180 ng, 0.11 mmol), sodi us Eshirdery 2007
ng, 0.31 mmoi), ammonium chloride (16 ng, 0.31 mmol)
and di methyl formam de (2.0 nl). The reaction vessel

was seal ed and heated at 120C for 20 mnutes in the
Smi thereator M crowave. The r'é8ction vessel was cool ed
to roomterrperature opened, and addi ti onal sodi um

azl éz , 0.31 and 5 anmoni um chl ori de (16
w&%!)cﬂnﬁ@ el 1HIF A 838 4dml 2Hlek7 (b dli=gd i tH);

he 1 Nt owayV
Cogfﬁgss@gﬁ rz?;)?%% ﬁp}é)f P%sﬂd M £3 HQWHLB‘?g?&&Tﬁ 938y ik Hi'iﬁf]
a5 AHE¢-20r 18 (oRHo3.80-3.38tmy 2H); aaa (sNaHHCes landnma@m ).
with diethyl ether. The aqueous |ayer was then
acidified to pH 1.0 by addition of concentrated HCl,

St HBE_M_E'C\ZBI b, 1@lmwwdhﬂt4eﬂﬁiﬂﬁ'ﬁmm3_ﬂﬂ_
I ' benzimig methyl]-
etonltrlle/HZO with 0.1%
formc acid) gave 5,6- di¢h® (- 1- (541t f
tetraazol-5-yq-4-([2-(tri Wt ) benzyl ) oxy)thien
-2-yl} 1l -benzimd 5 as a white
10 solid. "H NWR (400 ls, 1H), 7.81
(d-.J - 7.87 Hz, a H, 7.32 (s, iH),

2H), 3.95

7.08 (s.1H), 6.99
mz) 502 (mHl).

(s,.3H), 3.93 (s,
| nt er medi at e Exanpl e 30: et hyl

BMBmﬁlfsawyhyﬁr&?—1g?rthg§:bda§litlg s {fthemnLaaggh- |
SV RO GyF 2 hlopeamsani st (0150 51 D45 mpah andrts ) and

15 ndio ﬁ4—4-thh Ifo -1-piperid
Chl g?ﬁgle v [{[( g dy' f enyl)s;tl m"%'fo%}rﬁ" m?’"caf pgr)i( incé:?rg 6 53

Jo.16hg.8. 4ﬁ§rﬂ!ﬂ)°| \M-,%dleplwbinﬁ@d- oflﬂkﬂ*dimeﬂnﬂfpmamliqmi@mtyﬂng
TeSludllcabbrte ggegg,rco %‘lﬁm&ﬂ@as%aed Ls-.nh ?oﬂibn, g He

tgﬁlzgerature Poure rea on m xture

orswd\eateé 9,60 C-with ancallbath. Thewgaction cwals stirmdeat thine
Ext'r act ed coﬁ‘gwws%naqueoush%ayer Eiraﬁlf%]rﬂ@m%rewas

20 . powed btowatciandetiyPacGiteand tha ddyers wertsbpanated. dihg arganic layer

PSR e i e AR sl i s i ©

acethic clite pomhindm*garﬁl layers waddﬂcﬂ&!vd'lMgS&.rﬂltered and
| SaneH kT A0 TR Wl S R b i eh e tRarans e
- 0:1886 g (86%) of 1 1-dimethy|eﬂ|yl 4-[({1- [&I(mqmyloxy]camonyl]-*({[z_
25 (trifluoromethyl)phenylJmethyt} axy)-2-thienyl]-1H-benzimidazol-6-yl}oxy)methyl]-
.- 1-piperidinecarboxylate. 'H NMR (400 MHz, DMS0-ds) 5 8.59 (s; 1H), 8.00 (d, /= 8.0
-~ Ha, 1H), 7.87-7.79 (m, 2H), 7.74-7.60 (m, 3H), 7.28 (d, J = 2.1 Hz, 1H), 7.03 (dd, J = 8.8,
. '_ .- 2:2 Hz, 1H), 556 (5, 2H), 402 {m, 2H), 3.95 (d, J= 6.5 Hz, 1H), 3:82 (s, 3H), 2.78 (br s,
. 1H) 2,00 {brs, 1H), 1.87-1.76 (m, 2H), 1.43 (5, 9H), 1.84-1.12 (m, 2H). MS (ES+, mfz)
30 - 646 (m+1).
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reduced pressure, the pre-adsorbed solids 8dtebruaayd2007
into a solid |loading cartridge 8 February 2007 181
and subjected to an isocratic elution with

di chi oronet hane (100% using a Redi Sep silica gel
cartridge (330 g; 1SCO. Thedppropriate fractions
wer e conbi ned and concentrated under reduced pressure
to g| ve rrethyl 3 hydroxy 5 [2 (rrethylth| c;) 1H-

7.30-7.26 (m 1 H) ='11,24 720 (mIH) 6. 87 (s,1 H,
3.93 (s, 3H), 2.7%&* i VS (ES+, mz) 321 (MH).

I nt er nedi at e Exa t hyl
5-12-(nmethylthlo H-benzrm -1-yl]-3-([ 2-
(trifluoronethyl benzyl] |ophene 2-carboxyl ate 10

-C, 15 1In a si ar mannet as described for Exanple
54, 3-hydroxy- 5 (rrethylthl 0)-1 H

ﬁ%ﬁmgﬂﬁzﬁﬂéﬂ%ﬂ@ e efrtBiboRhEphménds on.

_ E) rgﬁth%-@y)lﬂnﬂﬁenﬂiﬂﬂ-mﬂaIWW}@)M&M}GL&WNM@MW
O hsSalYoa 1 ¢ iLof methanal i eficng-,# 1l o smesoated HG! was adged
ispemlin et i<t KotV S
#@Bgr#tus%an@rﬁpnénﬁawnw teh%qrﬁgo@aﬁﬁ g (ﬂi"bigf Sr“ﬁ(
?dgisefd IZIrDJ-be.?zuKiaazeﬁa- @{[z-gwmaorb@emmﬂhenyn@

%nﬂd Fe ruary
apits Ol salt. For HNMR analysls solid .
?hkgkgﬂﬁkﬁﬁﬂiyﬂﬁQﬂ“*ﬁbéﬂhhﬁ%&iwﬂhﬂﬁ@ﬁhnyﬁXNhNﬂmﬁkm

(trifluoroneth benz dl-ﬁ t hl ophene- 2- car boxyl at e
(4Hz, DMSOSle) 8. 4I7dS.dHl; 3BE7.83 imo2H), FAO0RTT 1 (m, 2H), 7.67-7.60 (m, 3H),

BT o, POREE (RS 2 0 At 84 0 b6 2, 400

(vit,304),8089-38 B(in, RHHLH3 (dnl = 10.6 Hz, 1H), 1.83 (br s, TH), 1.73-1.62 (m, 2H),
1.27-1.05 {m, 2H). MS (ES+, m/z) 531 (m+1).

Example 144: 5-(1H-Benzimidazol-1 -i'l]-3'-(benylbxv)'-l\'-hvdroxvthioplhglg-z‘—r |

Srerh
%

Yo a cooled (0°C} solution of 5-(1H-benzimidazol-1 -yl)-3-(benzyloxy)thiophene-2-
. garboxylic acid (100 mg, 0.28 mmol) in dichloromethane (2.0 mL) was added

o dimethylformamide (22 microl, 0.28 mmol) followed by a 2.0M solution of oxalyl

30

chioride in dichloromethane (310 microl, 0.62 mmol). The reaction was stirred at 0°C

- for 40 minutes then added to a solution of hydroxylariiné hydrochloride (78 mg, 1.12
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di chi oronet hape (5 m ) under nitrogen atnusBeBraryw@007
added 3-chl or operoxybenzoic acid (77% (178 ng, 0.79
nmol ) and stirred at roomtenperature for 24 hours.
Concentrated under reduced pressure to give an
off-white solid. Dissolved It@815 chl orof orm (100 tnl)
and poured reaction mxture into separatory funnel.
Washed w th saturated NaHCO3 aqueous sol ution (2x50

mﬂ:)npl) aﬁtdtrltthylm'm(eilzﬁlmﬁbl, i) Gdnolhn @615 cdtmingirof(aby/BeD 1,

oD s wos i Gt G [ A B L R E o

- MM )aqumds mida@lemabm @itk dichl orofiethang. The arjdndoextradtywere

b o s i el e iR ETSg o
| @&%e%as‘amrzp Hmﬁa@-fdimu bd;c@tﬁﬂlﬁiimzo vﬂthgfﬂﬁlfmlc aeit)favoB-
{Tlebauin o130 Do oty ot piapide 14 mo

ecr«%aé SP6rrwhite 90l|d| RNMR (@ﬂHi‘@tﬁPs 9 Gi s, fm 6! rm). u.es-e

I ned and concentrated under reduced res

@Mémnﬁﬂhw BSg . (HLT.43 737 (M) 085 s 1H. 52 BG2 M (e,

gm?eg? azol 1-y1]
tr| fI u(c)r orret hyl ) benzyl ] oxy) t hi ophene- 2- car box
yIate(130 rrg) asav\,hlte sol i d. 25 HNI\/R(4OOM—|2

'm 2 athatitos "3.50 I's, 3H. MB (ES',
mz) 511 (M1). 8 February 2007, 183 Internediate .

Exanpl e 33: 5- s
2- (Met hyl t hi 0) - 1H- be dag gy~ "l | - 3- ([ 2-

(trifluoromethy b xXy) thyophepe- 2- car boxam de
s-cr' 51n asiml manner 9s ri bed for Exanple
61, methyl 5-[2-(nethylthio)-fi

benzi m dazol -1-yl]-3-{[2-(trifFubronethyl)benzya] oxy}t

PR B R e e AR 0 [

. (ﬁril’luoromethyﬂbenzyl]oxy}thlo hene-2-carboxamide (50 mg, 0.10 mmol) in 1,4~

enzi ji dazo trifluomme t hi
g (.m0 5 i%&wgr & Bepores 2 OO Dol T redetioN et
N{Bd 6 80°C iz hri)bbeiiedds }oorr&eﬁzp&ﬁm?e 41l ddditioddtiLawesson’s-
m 32-730 (m . 1

ﬂya@gt \faszq;id;g,{szm 0.0émgrplj.(%g reagth:b V?&S@_e@@ wo@l@r 2 then
c&l@t&r@om%perﬁ@eﬂﬁ@hacﬂﬂnzﬂas%ﬂre& Mtd-dqueous 1M HCl and
extracted with dicholormethane, The organic extracts were dried over Na:S0«.
Riltration and concentration followed by reverse-phase PREP HPLC (30-to-70%
acetonitriiefH:0 with 0.1% formic acid) gave 5-(5,6-dimethoxy-1H-benzimidazol-1-
yi)-3-{[2-(trifluoromethyl)benzyfoxy} thiophene-2-carbothicamide (25 mg, 48%) as a

~ light wllm'-solid; 'H NMR (400 MHz, DMSO-ds) 5 9.63 (s, 1H), 8.35 (m, 2H), 7.76-7.65

(m, 3H), 7.56-2.61 {m, 1H), 7.47 s, 1H), 7.23 (s 1H), 7.1 G, 1H), 5.48 (5, 2H), 372 6,
- 3H) 3.71 (s, 3H). MS (ES+, mfz) 493 (m+1).
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ternmedi ate Exmapl e 34: 8 February 2007
-[2- (Met hyl sul f ony0O- 1H benzi m dazol -1 -vl]-3-f[2-
rifluoromethyl)benzyl]oxy}thi ophene-2-carboxam de

25 To a solution of

2- (et hyl t hio)-1/benzi m d&ol -1-yl]-3-{[ 2-

f1 uoronet hyi ) benzyl Joxy}t hl ophene- 2- car boxam de

.25 g, 2.6% nmol) In dichtoronethane (50 nt) under

N DIE 96:26-1% Diﬂﬁ:tiﬁ: \ H—b@ﬁhﬂﬁidazabd g per oxybenzol e
aci_d ,. J id stirred at room

t iflyaromethivibenzyliog oreent rat ed under
reduced pressure to ‘e- ve an ff=white solid.

Di ssol ved in dichlg a@ and met hanol , added
silica gel (10mec ed by 8 February 2007 184
evaporation of tgd vol atl I0 er reduced pressure.
The pre-adsorbed solids we aded into a solid

| oadi-ng cartridge and subjgcted to a gradient elution

%5 b 361y fon BF'5-(5: &%hﬁ?iﬁéhﬁiﬁmfai&-@ﬁi-ai{(’z-et hyl

acef at e: hexanes using a ReE“ Sep silica ﬁsl
wer e

c(iaiﬂwmmgﬂsvllmmwmene%@%w@ﬁ 159 mg, 9.3 Lmmol)
%&%P@Eﬁ?ﬂg ﬁzenﬁﬁf&fa E-ﬁ:ﬂ}gﬂ%—ﬂ.ﬂ-@ﬁﬁetﬁﬂlﬁlmﬁﬂnﬁmﬂ@[m@

I've
%igb@ﬁt inmioll aadatnﬂuomgtiesaqq microL, 0.85 mmol). To this solution was

bl lAGHTRE (200 R M4 KD ABIER fpeseitd s e
afRicipt Ecﬂoaﬂg-.:!?-dﬁitl(ymntdaaajinium chrieride (120 pgn0.71 Tomgf) and

firopesé o [g kol 165 il . e b %E‘"“?,"@i

200) micidh 1 (4561\:0!) mlezmlxueﬁw(slwrryd fol ® hsxbnnmnurcd_h@o

P‘i"n‘“ Tl o greorebmon 10 s et RSt it s

aqaedus (satubdted) NAHAQs, brineand ddddantertNati.. Fﬂmﬂmtaud e of

W#“é??&%ﬁl"?‘?%: qygi}'éf&ft' ﬁ%f’%@&’géf Tﬁ'%@} ‘kl o?)ﬂ&g 9%k ar bo
EtOAY/ASakdgrid aQeBQ e-dnmemx)-1m;eﬁ£&nualm|41mm<{[2ano|

%%orrﬂmwwyﬁmﬁlfw}m‘“i’gﬁheﬂigﬁ%ﬁi@% O 96) s A Sello sofkd.
'H NMR (400 MHz, CDCI3) 5 7.90 (s, 1H), 7.80-7.72 (m, 2H), 7.66 {t, J = 7.60 Hz, 1H),
7.51 (t, ] = 7.51 Hz, 1H), 7.31 (s, 1H}, 6.99 (5, 1H), 6.82 (s, TH), 5.55 {5, 2H), 3.96 (s, 3H),

392 (s, 3H). MS (ES+, m/z) 459 (m+1).

-Example 147:_5,6-Dimethoxy-1-~(5-(1f-tetraazol-5-y})-4-{ [2-[t_rlﬂuoromemyl)_

| enﬂ]gﬁitmgn-zg_l[ -1H-benzimidazole

=

To a Smithcreator Microwave reaction vessal was added 5-(5,6~dimethoxy-1H-

- ‘.henzimiﬂézol—i-yl]-3-{[2-(triﬂuoromcﬂl?|)b€ﬂzvﬂOXY}UIIOPhC_"efz"cam"imle (63
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. InGermediate ExampRB0: 1

Cool ed reaction m xture to room tenperat ur @ Fébitlary 2007
filtered precipitate over glass- fritted funnel. The
filtrate was concentrated under reduced pressure to
give a solid residue (180 ng), which was dissol ved.

i n met hanol and di chl oronet hgne. Added silica 25 gel.
(250 ng), followed by evaporation of the volatiles
under reduced pressure. The pre-adsorbed solids were

| :ﬂe%eﬁ éﬂnﬁﬁlpsoﬁ uiPdzidd (20PRE1039 i)l drhfghun? Blorfdeti mg, a1t O
utlon usi ng di chl or onet hane: peth

(rmme& and dimethylfosmamside AL 'nad@a Fragtion yessal (fﬁssefgﬁ ﬂ@Fﬂ&dét

RedcSoP2hinleindfié Srﬁﬁ‘l‘iJrEa'téil%chw@ Thé rRa&don vE&RSA was cooled

appropriate 1;ééac trons were conbined and concentrated
Undeam tegieratee, ppaned. and additionalsedign azlde(2 @3t mmol) and

RFRTHAAEE o Yol el T e S et

rboxam as a tan solid
NR/AR20°Q 60 10/RinutBMBEheiBjcrovave ties cg Q! tp roam temperpturgand

A iy i B e o

HicthyBetber The aguddys lager 9@s fhes aclmﬂﬁd) 1;0 pH 14)7bv1 addi Qw I\/IS

ooy Geet) i BHOR 18 e fﬁ%@ghmm

Indth birint sheizivied bvey N]azse-, Fltetion and doumntrathrtfpllt)ﬁﬁdrhvyitvpm} t

DoaRHGE S BRHRS Aol Wi oA B0 e -

Bm{eﬂmﬁvﬂlI(Hﬂﬂ*l:étﬁﬁidl-rs-ﬁl}ﬂ-t{[2-[trlﬂuoromcthyl]ben_zy1]oxy}thlm-z-yl)-
e vkl g, 43 s s whice o 41 WA VaRE RBEE] £7.67°
iwi Eu(ﬁﬁafi Hiﬁhi‘ (m-v sé(hesm mzctgaﬂl 7108 %5, 1H)P6.99 (6,2H)L 0

0X Iophen 2-carboxylate O
§§7 fF Hlé s. QH) éﬁ3 {‘g (ES+t/ J-11
- benzi m dazol -1 -yl) - 3 hydroxythlophene 2 car boxam de
(170 ng; 0.50 nnol) and N, N—dllsoprOo Ieth lanlne

i enesul f on; cI ori de ( 130 nm, 0. 60
efé 2.l on was, syiT#ed 1h, at which tine

silica gel (5g) was addfd), The ol atiles were
evapor at ed under redu PrEs e, and the
pre-adsor bed solids 20#ere={oadgd into a solid

| oadi ng cartridge and subj ect a gradi ent elution

Aiabiite of CheeipOg IS HrpRaimidatiolsd s 79 oW £ )

chibre3- ok&@@dihmwm-wmémm 051.9vamel) eereilissabetd
chqoro m lrbtor ?]t an% glaclal acetic acid (12 ml). Stirred at room temperature

~ for 72 hrs. Poured reaction mixture into separatory funnel containing

dichloromethane (150 mL), washed with distllled water (2x100 mL). Extracted
combined aqueous layers with dichloromethane (2x50 mL). Washed combined organic

- fayers'with distilled water {3x100 mL). Dried organic layer (MgSO4), filtered and

concentrated under reduced pressure. Dissolved residiie in dichloromethane and
methanol, and added silica gel {35g). Following evaporation of the volatiles under

reduced pressure, the pre-adsorbed solids were loaded into a solid loading cartridge
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under reduced pressure to give nethyl 8 February 2007
5- (5, 6-di net hoxy-1 H benzi m dazol-1 yl)- 3-

{j (2-nitrophenyi)sul fonyl]oxy) thlophene-2-carboxyl ate
(240 ng) as a white solid. "H 25 NVR- (400 Mz, CDCh) 8
8.31 (dd, J - 8.0,1.5 Hz, 1 HB8! 7B6 (s, 1H), 7.91-7.81
(m 3H), 7,32 (s,111), 7.19 (s, IH, 7.15 (s,1 H),
3.98 (s, 3H), 3.97 (s, 3H), 3.76 (s, 3H. M (ESt,

mand subRGted to-4n) isdtralfie blutian witi2dicorohBthaie(60%) eising @ RediSepy |

5-5 6:di h - nzim da - 1-vl)-3-

{ Fiiut‘arqq %ﬁ%ﬁ@(}]@ﬁ%&@.ﬁﬁymrwﬁﬁwcao% v)cre combined and

t borepitestet lﬁldemmw;{nrmm $o glenmethyl dl lwdmxpsdpdmewylthlow H-
agcordin ner a o]0 tlin a,
Seinipaficl SRR CRRRE 165 & aStrehl s AR
(3 ﬂug MHzDCD?E:T 3@7@351 1HH. 21-7 s@(l\i/ns (lméé.abl)mﬂmfﬁﬁggm-r Aelm]) | 3
E@n{,{e@ 28 gm,’m? 6.87 fs?i H), 3@3‘ (s, 3H), & T8, 3HT ﬁ)s (ES+, m, 21)(M+i]
5- (56- Di met hoxy- | H benzi m dazol -1 -yp-3-{112-
nmet hyl henylhulfon | ) ox h

1Iqterm prample3 s Methyl 5-52-(mathy :
| ikt 3 J L] [} U

s l:.uu Mo ':_o -2 car boxyl ate (100
rrg, 0.20 mml) in tetNadlydrofuran (2 nmJ was added 0.1
N NaOH (2 mlL, 0.20 mmed) MNbe sofution was 20 stirred 1
h, at which tine the ut lof~ wWgs neutralized by the

addition of 0.IN HC m. Rue0 nmmol L and a white
solid precipitated. Vacu ffltration provided 5-(5, 6-

di met hoxy-i @
“H benzi m dazol - | -yn- 3-{ ~gEt hyl phenyl ) . sul f onyl ) oxy}

th| ophene-2- carboxylic acig (7 ng) as a white solid.
"H NMR (400 MHz, CDCb) 8 9.50 (s,1H), 7.88

(o simBlar@hdnndrds ddsedbed dor, Exarfiple 54, 3thiairdyh5-[2-(dthylthio)-1H-

biagedr- i viiaphienc - farbaareIRs ; 540 v osfomelnd
ftrifldbbomithyl)kchzene (846 §,/72.0(mhimdl) gave nfetiyt S-R-{metitfio)-1H-
benzimidazol-1-yf]-3-{[2-(trifiuoromethyl}benzyf]oxy} thiophene-2-carboxylate

(5.99 g) as a tan solid. "H NMR (400 MHz, CDCh): 8 7.93 (d, /= 7.7 Hz, 1H), 7.8-2.76
(m, 2H), 7.65-7.58 (m, 3H), 7.37-7.34 (m, 1H), 7.29-7.21 (m, 2H), 5.48 (s, ZH] 377 (s,
3H), 2.71 (s, 3H): MS (ES+, m/z} 479 (M+1). '
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187 Exanpl e 152: 8 February 2007
5- (5, 6- D net hoxy- 1H benzi m dazol -1 - yQ 3- hydr oxyt hl ophe
ne-2- carboxam de. trifluoroacetate 1% rTOH To solid
545, 6-di net hoxy-1 | 1- benzi m dazol -1-yQ 3-((4

nmet hoxybenzyl ) oxy) t hl ophene-1@zear boxam de (400 ng,

0.91 mmol ) was added tdfluoroacetic acid (2 m,). The
bright red solution was stirred 10 m nutes, at which

t B meBialtPahmO 37" Methd S-[2dseslyisifdeylR 1 Ribehzimigzor1-y!]-3-

p . ) au rTtratron provi de
5{=(twiflueromathyibenzylloxy}itiopharesrearboxviale y - 3. hydr oxyt hl oph
ene-2- cafrbo)am de trigleproacetate (300ng) as a pink
solid. "H NWR (400 DVMSO-de) S 8.70 (s,1 H,?,33
(s IH), 7.23 (s,1 10 (Sl ii), 7.05 (br s,1H),
3.83 (s, 3H), 3.8 Y, N1, M5 (ES+, miz) 320

(mtl). 15 Exanpl e N 32:

2- (Am nocar bonvl - 5- (5, 6- di g% hoxy- 1H benzi m dazol - 1-YI
Jthlen-3-Yl 2-nitrobengedesul fonate 20 To a sol ution
5- (5, 6-di net ho- 1H .
benzi m dazol - I -yl ) - 3- hydryoxyt hi ophene- 2- ear boxanti de
trlfluoroacetate (44 ng, f0. 10 nmol ) and

IMN-dI f sopropyl ethylamne (0.058 ml 0.33 mmml) In
Joatsolutiomef methy 5¢[2-(wkthylthie)<! Fabehaighidazol-1-yi]-3-{[2-

Tl Earbi i (180 mgFoa kg 701 ) -
@l&ihltﬁr&ngjl_aje\{gml,hlﬂﬂadﬂtr@e au?sﬁ]c;d u}as added3-chlorpprrenybenzoic
ess e.,l.a :

SO EObITEHRS. oo G i R by BhreRurEi A REIS, -

Dohteatbed uhder feditaiginssie togjuianoff-whitnwlic:t Digbiveddet ate-
roforn£160 SN apsreLeeton upt oo segrgtory FRBe Welhed

SRt Rat03 64ucOR 3ol @x5TnG)] v rine (AxSomt)o bred at e

u

zmaﬁﬂmmgéeﬂ&"}emd ﬂp@?ﬂ@w&amd|"5§w¥4w pressyge to give a gold

Bl ZbisSofled B didhiorbmibthine ©25 mit)Xhd addet shiglRNE00 /), Fillowed

by
37 8 Feb 2007 188 whit id. ' H NWR
RTINS K e Ry

iy ko sy B i
aretute:hexanss)(20:803 to ethy! acetate:hexanes (50:50) using a RediSep sllica gel
cartridge (12 g; SCO). The appropriate fractions were combined and concentrated

e

*under reduced pressure to give methyl 5-[2-(methylsulfonyl)-1H-benzimidazol-1-yl]-

3-{[2-{trifluoromethyl)benzylloxy} thiophene-2-carboxylate (130 mg) as a white solid.
'H NMR (400 MHz, CDCI9): 5 7.97 (d, J = 7.8 Hz, 1H), 7.89-7.86 {m, 1H), 7.69-7.62 (m,
2H), 7.49-7.39 (m, 4H), 7.16 (s, 1H), 5.46 (5, 2H), 3.91 (3, 3H), 3.50 (5, 3H). MS (ES+,
i) 611 (1), |
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(ES+, mz) 505 (Mt 1). 5 Exanple 154: 8 February 2007
2- (Am nocar bonyl ) - 5- (5, 6- di net hoxy-| M benzi m dazol -1 -y
ithien-3-yl 2-methyl benzenesul fonate h Ht 10

2- (Am nocar bonyl ) - 5- (5, 6- di net hoxy- | H baui nl dazol -1-yQ
t hl en- 3-yl 2- net hyl benzenesul t88nat e was prepared using
simlar procedure described above for the preparation
of 2-(am nocarbonyl) 5-(5, 6-di met hoxy-1

H- Hatermediate-Fxample 33 Ci-F-@MetiRdtiio)-1-brizimidimeh ratkas{fes bnat

S Ebordm OBl il ARG llSanle, e | Ot ead of 2

,‘°"‘°7‘s91(dd J 8.0, 1.2 Hz, IH,
ad, ga 7.7, 7.4, 1.3 Hz, 1 H),
. 45 (dd J- 7.7, 7. 7 Hz,
H, 7.15 (s, IH), 7A5
.80 (s, 31-1), 2.68 (s,
1). 20 Internedi ate Exanple
35: 1-(5-(Methoxycar besyjld-{[2 (trifluoronethy
)benzyl)oxy)thien-Z-yi)-' H benzi m dazol e- 5- car boxyl i c
add o~oe F 25 To a solution of vinyl

1-h§ s dmilaannecdsiesiibed-fér Exbdple 61, mcthyl 5—[2-(mcthylthio)-lH-

R Y b SR e e 19

t eyl ammmbm e 7N B .mgslepg% Smﬁd 700 ik gartss-{2L ik thyithlo)-
t é&."&!‘%‘gé? rﬁnn%d? yilba nrzﬁhmmimnq—&earhgwmme

o o) m"’%ae“rﬁ'g:%é?dﬁ:“é%@ﬁ*%ﬁﬂ& BT R me g
atyBe o 2HMZ56 fontH)eT 37, 7.30uw t1 H), 828-7120 (oy 24687 (bsauﬁrs.sw(s,

DMSO-de) 8 835 (s,1
7.79, (br s,1H), 7.
756(d Jm7.4
35iH), 7.34 (br s,1
(s'IH), 3.80 (s,
3H). M5 (ES+, nlz) 4

: d dried Na2SO4.
15 PR sk M B A A e O

20

30

1-(5- (rret hoxycar bonyl ) - 4- ([2-
. 0 be iy

(kbR e AN 2&a:taxaaade(b 1 H) 87 (S t
H, 8.33 (s, -
| /

_ Toa solution of 5-[2-(methyithio)-1H-benzimidazol-1-yl]-3-{[2-
. (iﬂﬁuqrqmethv%enzvﬂoxv}thIophene-z-carbommlde (1.25 g, 2.69 mmol) in

dichtoromethane (50 ml} under nitrogen atmosphere was added 3-

. -chlarepemxybenzoic acid (77%] (1.86 g, 8.29 mmol) and stirred at room temperature
for 24 hours, Concentrated under reduced pressure to give an off-white solld.
ﬂjaoived in dichloromethane and methanol, added silica ge! (10.0 g), followed by
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H, 8.03 (dd, J - 8.60 and 1.46 Hz,1 H), §¥eBruaryR007
2H), 7.77-7.83 (m 3H), 7.59- 7.64 (m 1 H), 5.51
2H), 3.78 Is, 3H . M5 (ES+, niz) 476 (mtl).

npl e 155: 1 -(5-(Am nocarbonsl)
[2-(trifluoromethyl)benzyghoxy}thien-2-yl)- 10

2- (et hyl sul fonyl)ethyl]-1

enzi m dazool e-5-carboxanide OF F 15 To a

Va1 af e volasifes undes regucer gressue, The pre-adsorbed saf Sk

xipaded lingn 2 2olidydading chttridge andsubijectod to-Hgrediens slufipn eslmt

ey 2B Ry el AR (R s Tlac el §°'”4

(caRtfidgen(00.g1SCO)i Tretappropriaterfraties wete ébnrulocd\naé conderdeated

| az
e re RSP ERER ko B et FonyDp L breimidazol- il 8- 12
(GFluomntetiienogiioky} thidphedO2-carbotamide (8@9amg)as an eliﬁ-vﬁlitc s«ﬁlﬂ

he red.Ln ue t

L g 0% 5 785 2 R B0 YR MR TS SR 1 200
VyeHac7 PG 8), 708 6, m;tm (bsPTH) &89 (b2 mH), Blud 82H)\3ET (HAK)ISMMS
Filtration and concentrati on gave crude nethyl _

— 501773 t hyt sul fony!) et hyl ] am no}car bonyl )-1
H benzi m dazol 1-vyl ] 3-{(2- (trifluorontethyl
nzyl ) oxy}t hl ophene - car box late (40 ny; 95% as a
Example 185 §r{2- it -Mﬁkih:

1
(m
(s
Exa
4-{
N-[
H b
S

-1 H-behzimidazo 2rred as a sol ution
{thftdoryiné hﬂ]&,&}ﬁ%ﬂ@{@dﬂ&amgo mmol ), at 80C In

aSedared, CHTCR=Wal T g grass pressure tube for 16
hours. The reactigo/wds cooled to roomt enperat ur e,
concentrated and @ fig _reverse-phase PREP HPtC

(10-9(196 gradi of \a' ,

(am nocar bonyl ) - 4- {{2 (tIfI uor onet hyl ) benzyl | oxy}t hi e
n-2-yi)- N-[28Feb y/2007 190

(methylsul fonyl)etyl §-§ H benzi m dazol e- 5- car boxam de
(23 ng, 55% as a gf~+solid."HNWVR (400 MHz,
DVMSO-de) 8 8.84 (t, 5.58 Hz,1 H), 8.76 (s, 1 H),

Kethod AS Inla sehled ni:e.%mmﬁe ofli-[Z—(&leﬂﬂisﬂlfoﬁyll-ﬂ&dtimidht@l—l—

- {oti2 gt rcthyilpengylowy) thipbhe 2;caivcgaryite (bbig 0o >

rgtg%l] %@1@4’83 methandlfto mB 196 mindl) wakheatddio B0TCHDI24 hours)

- Cpoled reapfig mm%mmwmmmnmmgm oxy}

fhttkPRINRELY The filtrate was concentrated under reduced pressure to give a solld
residue {180 mg}, which was dissolved in methanol and dichloromethane. Added silica
gel (256 mg), followed by evaporation of the volatiles under reduced pressure. The
-pre-adsorbed solids were loaded into a solid loading cartridge and subjected to a
gradient elution using dichloromethane:methanol (100:0} to
dichloromethane:methanol (85:15) using a RediSep silica gel cartridge (4 g; ISCO). The -

- _appropriate fractions were combined and concentrated under reduced pressure to give

300

‘5-{2-amino-1 H-benzimidazol-1 ~yi)-3-{[2~{trifluoromethyl)benzyl]oxy} thiophene-2-

carboxamide (26 mg) as a tan solid. *H NMR (400 MHz, DMS0-d6):  8.83 (5, 2H), 7.90-
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15

* Tol sotution pf SH(86-dir@thoxy- H-benbuaidazo)-1

ookl (38 gifodo *%ﬂ?"%&g%ﬁﬂ%ﬂj&g%_ﬁ%%ﬂﬂt o

Af -[ 2- (2-oxol m dazol i di n-1-yoet hvl | - | H benzg Webagye2007

-carboxam de 10 F To a solution of

1- (5- (et hoxycar bonyl )-4-{[2-(trifluoromethyl)benzyllo
xy}thlen-2- yl)-1H benzi m dazol e-5-carboxylic acid
(112 ng, 0.23 mmol), 1-(2- g5

am noet hyl )i m dazol i di n-2-one (85 ng, 0.35 nmmol and

di | sopropyl et hyl ami ne (110 15 microt, 0.62 mml) in

?g%‘j&h%@;ﬁéﬁg% (120027 £ @l )= Y89 200944723 (m. 24,707 0,/ =

B:6Hz) 1H), .9B(bR]1HEps4n ety MG (BSai mfz) 488X{M#-Huor ophosphat el
(115 ng, 0.30 mml).The reaction was stirred for 2
hours then poured into ethyl acetate and washed wth

MR b9 sekiell tub&@uitus: of aetiryh 5-d2H{histhioonyllekter |

beraraRhd vl DR EH rametplepion idihédicz Bboiste n 7N

it} fdhétRanbR wereiatied adgettied togie tRO 5-(2-amino-1H-benzimidazol-1-
Wrerliveigenshyeslidy B oRheRERs. colvoxyi oo |

(128 ny, 95% as tan solid. The solid was stirred as

N ifsufforyfody P thicphertopucarboxiAite (
-—10C and - col d dr gL.hyl ethgr was added. The resulting
slurry was f1itergd ws whe solids with 25 cold
di et hyl ether. so rfothen dried under vacuum

2-yn-N-E2-(2- 1 -yt)ethyl]-1
H benzi m dazol e- 5- car boxam def53 % 4496) as.a Wwhite
3-ngiroxythiqphege-2-g 54

1
Emaipin(dichldkbinethane 15 milb wasiadged Z-nigpbeazenesgifonyl chlogde (3304

o o st Ay, QXS e sl Pk Bt

Tge vdlatliés veere e\hmmiw amdeb cadytedqmessusé, and-the pre-adsorbed s?olids
wiFIoRegi golitnding Soetidds B I GRITR T g libon kg

hékdneQethyl Feethtd (D60} tombcéne&eﬁhylqu:mm psingeRaliSepsitieaxy |

. gatcgmlgl&%g?lggof Theogp];aropﬁatc fractions were combined and concentrated
tinder reduced pressure to give methyl 5-(5,6-dimethoxy-1H-benzimidazol-1-yl)-3-

{l(2-nitrophenyl)sulfonyfloxy} ﬂliophenc-z-m(boxylate (240 mg) as a white solid. 'H

NMR:(400 MHz, CDCL) & 831 (dd, J = 8., 1.5 Hz, 1H), 7.96 (s, 1H), 7.91-7.81 (m, 3H), .

- 732 (s, tH), 7.19 G, 1H), 7.15 (5. 1H), 3.98 (5, 3H), 3.97 (5, 3H), 3.76 (s, 3H). MS (ES+,

mfz) 520 (m+1).
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.chl.or ophenyl ) et hoxy] t hi ophene- 2- car boxyl ate- (0. 610 g,
Exdi?plmml )s-tspSDidlEﬁngl-Mcdzhnid&ﬁl-m ﬁizdi chl or onet hane

15

Hic t%9~6 10 Conpounds were prepared usi ngsRebeeskyr 2007
simlarly described in Exanple 2A M5 (ES-, m 4 388

(m1). Internediate Exanple 37: Methyl

.5-{6-[(tert-butoxycarbonyQanm no]-1H

benzi m dazol -1-yl}-3-[i-(2-abéorophenyl kt hoxyl t hi ophen
e- 2-carboxylate and 15 Methyl 5-{5-[(tert
but oxycar bonyl | am no) - | H benzi m dazol -1-yli}-3-[i-(2

CBAamE &nh@nmhmm@dmh&mbﬂpmmarlmorbpwnat e o' cti+
W, t 3C 0 ounds vere prepared using
I nt ermedi at e Exa CES . . rriz) 428 (mtl). 8
February 2007 1 M ertedgy-EehExanpl e 38: Met hyl

5- (6-am no-| H be i dagal -1-yl)-3-[1-(2-

chl orophenyl)e . [ one- 2- car boxyl at e and Met hyl
5- (5-am no-i

: ben2| m dazol - | -y - 3-[ 1- ;0’ or ophenyl ) et hoxy] t hi ophe

ofritl 1@%’9&%@ la@bfamg t0 géterhi plobkdureloutiMed o ERInFMTSU. I'R

ure

ENMRSHDQ Mzt mem 842 (sptH)) 284 {5, 11H), 7364(s, 1H), 7.26 (m, 3H), 3.89 (s,

SR 0 )

rbonyl)amino]-1 Hbenzimidazo I-1.-yl }-3-[ i -(2 10

0 | c..add, (6 nmJ was added W
eSS arrgnet—t 0 stir for 2 hours
fleacti on was then dil uted
aed Wi th bicarbonate.

at roomtenrperature NerF
with ethyl acetate
The

To a solution of methyl 5-{5,6-dimethoxy-1H-benzimidazol-1-yi}-3-{[(2-

‘methyiphenyljsulfonylloxy} thiophene-2-carboxylate (100 mg, 0.20 mmol) in

tetrahydrofuran (2 ml) was added 0.1N NaOH (2 mL, 0.20 mmol). The solution was

stirred 1h, at which time the solution was neutralized by the addition of 0.1N HCI (2
mL, 0.20 mmol), and a white solid precipitated. Vacuum filtration provided 5-(5,6-
dimethoxy-1H-benzimidazol-1-yl)-3-{[(2-methyiphenyl)suifonyljoxy} thiophene-2-

) carboxyllc acid (7 mg) as a white solid. 'H NMR (400 MHz, CDCls) 5 9.50 (s, 1H), 7.88
" {d, J= 8.0 Hz, 1H), 7.54 (dd, J = 8.3, 7.1 Hz, 1H), 7.49 (s, 1H),742(d J=93Hz 1H),

7.32-7.27 (s 1#), 7.19 (s, 1H), 7.15 {5, 1H), 403 (5, 3H), 402 (5, 3H), 2.81 (s, 3H). MS | |
(ES+, mfz) 475 (m+1).



| ayers were separated, and the organi c | ayeg FeBsuary 2007

washed with brine. The conbi ned 15 aqueous | ayers were
extracted with ethyl acetate. The conbi ned organic

| ayers were dried over MgSQx, filtered, and
concentrated in vacuo. Purifi,gation by flash

chr omat ogr aphy af f orded O. 191?9 (39% of nethyl

5- (6-am no-1 H benzi m dazol -1 -

GBRRREL o ©

2-chl ophenyl)ethoxy]th|op
-NHz) : ' H NMR (400
, .45 (dd, J =7.8, 1.6
d, J 41.8 Hz,1 H),

...I—I-tnﬁmxatrﬂddﬂriﬂnhmhccwlté 3-[
hene-2 20 carboxyl at e.
MHz, DMbO-de) 8 8.32 (s
HA 1 H), 7.50-7.30 H¥y, .
6.62 (dd, J= 8.6, 2.0 Hz 1H), 5.93 , J= 6.2
Hle) 5.30 (bs, 2H) B&.80 (s, 311 61 (d, J-62

5 Hz . M5 (ES+, mz) 428 (ml). Data for (5-NH4:' |l

NW’@*?%@%%%%@M‘*%*‘ ) 567 51 (m oM

7 n@thogybedzyloxyltiflogthénd-2-catboxaiifided4® rhiz, 0.91 nimol)avas eddedd, J=

Sttt bt R b s 0 bty 85y

ntimg. eth@d(2q nt)Mas added cdnd uamucsamcp?edplﬁ&d EXsovpindHittaion

10 i BRATERRS b el Wttt o s 5

15

Scatboxdwitid @ifikoroacetate Ssoo mt) as a ink sofid. 'H NMR (400 MHz, DMSO-d¢) &

RIS ok 3 s A

3H. M (BsPnfd 3B fhei)l dazol - 1-y1)-3-[1-(2-
ch|orophenyl)ethoxy]thlophene 2- car boxyl at e usi ng
procedure simlarly described In Exanple 61 except ™
NH3 in MeCH was used |nstead of 2ZM NH3 I n I\/e0—| "H NWR
5/ (00 J
&_Emhsnzcnmlfonatmg 7 18
“H)y, 7.09 (bs 1H),
IH), 6.68 (dd, J-

7.23 (d, J e8.8 Hz,
6.85 (d, J= 1.8 Hz,
H, 5.98 (q, J. 6.4
Hz,1 H), 5.06 (¢ Jm6.4 Hz, 3H). M5
(ES+, nlz) 413 (exl19. ferfgdi at e Exanpl e 39:
Met hyl . 3-[1-(2-chl oropheny )oxy] 5-(6-{[(1-

-met hyl pi peridi n-3-yl)carbonyl ] am no) - 1H benzi m dazol -

20 To¥ E&&ﬁﬂmk@&l&n&mwm-mzimmma- 1-yi)-3-hydroxythiophene-2-

earboxamide triifluoroacetate (44 mg, 0.10 mmo) and N,N-dlisopropylethylamine

L {0.658 mt; 0.33 mmol) In dichloromethane (2 ml.) was added 2-nitrobenzenesulfonyl -
. . ﬂlleride (24 mg‘ 0.11 mmol) The solution was stirred 3h, at which time sifica gel{z g)
L wasi ddded. The volatiles were evaporated under reduced pressure, aiid the pre-
25 atsbrbed solids were loaded into a soll loading cartridge and subjected to a gradient
o ::lut!on using ethyl acetate (1 OG%) to ethyl aeetaﬁc:methanol {80:20} using a Redl&p
. siioa gl cartridge (4 g; ISC0). Thie appropriate fractions werc combined and - |

@neenuvated under reduced pressure to give methyl 2-{amlnowbonvﬂ~5-(5.6-
et f xy-1 H-bcnzimidazol-1-yl)ﬁﬂen-3-yl 2-nitrobenznenesu1fonate (37 mg) asa



cart ate a o-cH, o0 20 (. A soultlon of 8 February 2007
1- met hyl pi peri di ne- 3-car boxylic acid hydrochl oride (63
ng. 0.35 nmol), HATU (133 ng, 0.35 nmmi) and

di | sopropyi ethylamne (0.12 m, 0.70 mmol) in DVF (3
inl) was added to a stirringisgpl ution of nethyl

5- (6-am no- 1H benzi m dazol -1-yl)-3 25

[i.(2-chl orophenyl) et hoxy]thi ophene-2-carboxyl ate (148

m"ggmgé sﬁgum'nwg (@I@‘}fwé@ 'aga ah Wgs f@tsouiﬁ?as (. qgv&;eg fors.
r e&ﬂ-ﬂi WOrls, Atk 7.34 brodd). 7133 (s, tH)) Aisdsl 11), 8 B2 (5t 3B)3.83(sc3H). MS

Zzg§ I times with water. -,."Me organic | ayer
r sodlumsulfate filtered and
concentrat ed In vacua. The residue was purified by

5 | | Bifol€ Mat TYARMRBOAH AR oy fﬂb&h‘%ﬁ&?&alzol-dﬂfthfe&-a-w

10

15

20

'd |2);Qcﬂ1ﬂbnamgtéibhamy]

_rborayl]amno} 1 HS8
benzi mi dazol - 1- yl)t
64% . Data: 'H NWVR
7.91 (s. 1 H, 7.

1

et hyl pi peridin-3-yl)ca

ol Y 2 194
&_%- car boxyl ate (123 ng,
DCI3) S 8.39 (bs, 1 H),
, 7.35-7.27 (m 2H),
7.25-7.19 (m H), 672'8 I H,
5.83 (q, J 6.4 Hz, 3.03 (bs, 2H),

ol e
I méﬁﬂbﬁﬂeﬁﬁoﬁsﬁmk i Rirlilar procedure described above for the

rR!% (ﬁé %ﬁgﬁg@%{n’%ﬁﬁrﬁg&&nz}mwazﬂ- 1-yl)thien-3-yl

&-hmm:ﬂomhad et BlrnhyiiRongt chfoNd® wié @edinsichd oi*i- 10 ©

mpound was prepared using procedure simla

tsqherageiulTon shigiden i NMB (100 Miia, GMSCs09 5845 /sHY 29Tdd

Ay LA P, 037t 2 B9 S g -t
(1H). 735 (dd), FL? 7.7 He))1H), 339 Dor6SH), 232 s, w)omq fs<TH). 295 [, m)ss
3.80 (s, 3H), 3.80 (s, 3H), 2.68 (s, 3H). MS (ES+, mf2) 474 (m+1).

Intermediate Etample 35: 1-(5-(Methoxycarbonyl)-4-{[2-

" (trifluoromethyl)benzyl; thien-2-yl)-1H-benzimidazole-5-carboxylic acid

“To a solution of vinyl 1-(5-(methoxyoorbonyl]—4—~{[2-

~ {ifiuoromethyibenzylloxy} thien-2-yl)-1H-benzimidazole-5-carborlate (500 mg, .. .

- ";9»97 mmol) in tetrahydrofuran (3.0 mL} was added morpholine (178 ‘microt, 2.04

R ;mmol] followed by teimkis{h'iphenvlphosphlne}-palladium (0) (56 mg, 0.05 mmol). -
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15 ..

25

15 (bs. 2H), 2.48 (bs, 3H), 1.99 (bs, 2H), § Kbrads 2007

2H), 1.74 (d, in 6.3 Hz, 3H. M5 (ES-, mz) 551

(m1l). Exanple 158:

3-[i-(2-Chlorophenyoet hoxyl -5-(6-{111-nethyl pi péridin-"

3- Yl)carbonyl | am no}-| 189

H benzi m dazol -1 -y)thl ophene 2-carboxamde 20 OH 25 ¢
CH3  Conpound was prepared using procedure simlarly

o LT WS fo RO
Nleous HORRY @yl 2odtate 1The b&yanik tdyhr was washed with weler, bsinggnd

e e S ot anogpheetdon g imeidypappfniti- (27,

'rﬁrﬂuérﬂneth?ﬂtﬁﬁzvﬂ (er-2- ) H-baRkimida le25-Carbduylic acld)(455 mg,

ﬁaggasia tap sql.,.;h anm fﬁﬂ@gr@%ﬂ%@pzé gﬁ 4 é&am(, émam
{E 1&! J §&6&%nd 1]437& JrH)67 9:( b8 ki), 175383 (RABHME2H) .

i ol og| cal
Wi, &53 (q. ZHJA%%Ei 3y Mﬁ{ﬁﬁ*bmlﬁ 47b &*1 LKi
Prepar ation of 6x N-term nal Hi s-tagged PLK k| nase
domain 6x N-term nal His-tagged PLK ki nase domain
am no1 aC| ds 21 346 precee .

. thyllbenzylloxy
ﬁ-h Pethyiilfh 9{ hﬂﬂﬁénﬁ'nﬁda%l%%rﬁé%ﬁiﬂ@' AL

S were 10 lysed in

50 mM HEPES, 200 nmM 5@ I m dazol e, 5%
gl ycerol; pH 7.5. oT onpgpna was centrifuged at
14K rpmin a SLA- oto gr 1 hr and the ‘

supernatant felt d through & 2 mcron filter. The
super nat ant {oaded onto a Rkel chel at i ng

Sephar ose. ( ham Phar macifa # um and washed with
lysis buffer. Protein was elFR ted usi ng 209b, 309b and
10096 buffer B steps where buffer B Ils 15 50 nM HEPES,
ﬁ%m%maﬂ-(s-mf&.mmﬂm[a(mﬂmmmemﬂom}mm—

Fracti
vi)-1 H—bennmidazole-s-carboxvllc acid (35 mg, 0.073 mmol), 2-

(methylsulfonylethanamine {14 mg, 0.11 mmol) and dilsopropylethylamine (35
microl, 0.20 mmo) in dimethylformamide (1.0 mL) was added [0-(7-azabenzotriazol-
1-y)-1,1,3,3-tetramethyluronium hexafiuorophosphate] (35 mg, 0.092 mmol). The

. teaction was stirred-for 12 hours then pouréd into aqueous saturated NaHCO: and

extracted with ethyl acetate. The combined organics were washed with water, brine,

~ and dried over Na:SOs. Filtration and concentration gave crude methyl s-[6-{{f2-

tmethyisulfonyl)ethyl]am]no}carbonyl)n1H-—benzlmldazol-l-yl]-a -{{2-
(triffuoromethylfbenzyfloxy} thiophene-2-carboxylate (40 g, 95%) as a light brown

ol The ol was stirred as a solution In 7 M ammonia In methano! (10 mL, 70 mmol), at

BO"C ina sealed thick—walled glass pressure tube for 16 hours, The reaction was

. cocoled to room temperature. concentrated and purified by reverse-phase PREP HPLC

-(1-0_-99% g,r_adient of acetonitrile/H:0 with 0.1% formic acld) to give 1-(5-

(ami’hbparhbnyl)—{-{{z-(tﬂﬂqoromemyi)bcnzylloxy}thien-z-yﬂ.-_N-[z- '
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15

contai ni ng PLK were determ ned by SDS- PAGE &Fabtuaygs2007
containing PLK were diluted five-fold with 50 niV
HEPES, 1 nmM DTi, 5% gl ycerol; pH 7.5, then | oaded on

an SP Sepharose (Amersham Pharnmacl a) colum. After
washing the colum with 50 dd HEPES, 1 nM DTi, 5%
glycerol; pH 7.5, PLK was step eluted with 50 mv

HEPES, 1 nmM 20 DTf, 500 mM NaCl; 5% gl ycerol; pH 7.5.
ﬁ’h&hy@ﬁfoﬁ%aﬁnlfmﬁeﬁammwwm%xm (29Rlg %) ik wmteg ht

cuto rane and then | oaded onto a

ol H B (400 NS RS 80 o 8 10 876 . B30 T
2&%&# d, PL %‘gﬁqnﬂ ?z%ﬁ;o. f'ﬁ??%sﬁnrﬂ\%nt 5 (t.J59Qo HETMHE\'%% (.

ycer Fr'acti o

dH}, G.Eﬁimﬁﬂ. k3 (ﬁu& 6.4AAGRHN 34 VR -;ﬁ@@m;onﬂ).am@ aHle tMSand

f@g'rrﬂﬂkg@m Sanpl es were quality 25 controll ed

[ s( ectronetry, ‘N-term nal sequencing and
am no acid anal ysi s. B. Enzyne activity +/-

[ nh| bitors vvas det erm ned as follows: Con'pounds wer e
- ] /

Reaction Mx A (substratend x): 925mM HEPES pH 7.2 8

February 2007 6 | 2 B2
ATP (1 OCl/ mvol SHbshedt e B
(Bl oti.n- Ahx- SFNGTLDFD) SEQ I D

Is prepared as follows at 4C
M x) 25nM HEPES, pH 7.2 15mv|
2mM OTT 2-10 nM-PLK1 ki nase

2. 5 Reaction Mx B
gichi on M x B (Enzyme
g2 10 0. 16ng/ m BSA

. fi N
To a solution of 1-[5-[methoxvcarbonyl)—4—{[2-(triﬂuoromethyl)benzyl]oxy}thlen-z-
- yi)-1H«benzim|dazole-5-carboxyilc acid (112 mg, 0.23 mmol}, 1-{2-

amlnoemw)lmidazolidm-z-one (85 mg, 0.35 mmol} and dusopropylethylamlnc (110
ricrol, 0.62 mmol) in dimethyiformamide (2.0 mL) was added [0-{7-azabenzotriazol-
1-yi)-1,1,33-tetramethyluronium hexafluorophosphate] (115 mg, 0.30 mmol), The
reaction was stirred for 2 hours then poured into ethyl acetate and washed with
aqueous 5% HCI, aqueous saturated NaHCOs, water, brine, and dried over Na:S0«.
Filtration and concentration gave crude methyl 5—[5-({[2—[2-oxoimidazolldjn-l-
yl)ethyllamino}carbonyl)-1#-benzimidazol-1-yl]-3-{[2-{trifluoromethyi)-

. benzyiJoxy} thiophene-2-carboxylate {128 mg, 95%) as tan solid. The solid was stirred

as a solution.in 7 M ammonia in methanol (10 mL, 70 mmol). at B0°C in a sealed,

thick-walled glass pressure tube for 16 hours. The reaction was cooled to -10°Cand

cold diethyl cthgr was added, The resulting slurry was filtered, washing the solids with
cold diethYI ether. The sollds were then dried under vacuum to give 1-(5-
(amihucarhonw)-4-{:{2-{tﬂﬂuoromethyl)benzyl]oxy}mien-z-yl)-lv-[z-(z—

: exolmidazalldm— -yljetlwll 1H-benzimidazole-5-carboxamide (53 mg, 44%) as a

: ’white solfd. H NMR (400 MHz, DMSO-de) 5 8.75 s, 1H), 8.64 (t, ) = 5.49 Hz, 1H), 8.28



Reaction Mx A (20) is added per well. Rea® Féelruirx 2007
(201) is added per well. 15 Incubate 1.5hm at RT. The
enzymatic reaction is stopped with 1750 of SPAI EDTA
bead m x (29mM EDTA, 2.5 ng/m . Streptavidi n-coated SPA
in Standard Dul becco's PBSjgwi thout M? and Ca) 660pM
ATP). Plates are sealed spun (after a 1 hr incubation
at ITT) at 1,000 x g for 7 mn or settled overnight,

t 3 v r1+3.%.55 (s,
B3 RGBT T R SELIR. TG 28 Bt 565
rablh G136 ki (m, AHID3. t8-3.21 frh, ). MSHESFamizb572 (mé# 1 p| CSO <5;
++ e piC5G 5-7, +++ - piC50 >7. ssay 25 A Methyl ene
Bl ue Growth I nhi bition. Nornmal Hunan foreskin
fi.bro JP } 2

echnol ogies) ..?t L u v,\ d :I:w_ml-m ake)

LU OXYES nudu N
CeI s were har -ht &in trypS| nf TAs n cout dd
usi ng a haeng ongtfer ,0” pl at g ¥y'n Lo 6% t he

appropri ate ngdi a, aou t g f Ol MOWAig densties, In a
96- wel | \." cul ture plate g con 3075): HFF 5, 000
8 Febru#yoy 3007 197 cells/wel] HCT116 3, 000
cel | s/ wiel, RKO 2,500 cel | s/ Wafi& 60 2 ooo

10 g@%‘é@é‘g\/\@(ﬁl@p% @Opgayﬂr%:gnp“ﬁh% S re d| ["ut ed I?]

{B84-M/z) 388 (m-1).ng 100 pg/m gentamicin, at twice the-
final required concentration, from 10 nM st ock '
solutions‘in DVMSO. 100 pi/well of these dilutions were
added to 5 the 100 Id of rredla currentlylon t he cell

Ryiste apfied to

DIVBO | n

15 Méthwwe{ﬂ-ﬁmh:t&wﬁ%onmh.i%bwm@gmﬂ:ﬂ;ﬂioo 10%
_ ermved by aspiration. Cell
|n|ngcellsvv|th90 I

per vveII thm Iue (Si gma 5%In 50: 60

20 - cgmpounds were prepared using procedu-re similarly described In Example 57 or
" Intermediate Example 21 MS (ES+, m/z) 428 (m+1).
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10 et hanol :water), and incubation at room t&Bebhsryrad07
for at least 30 mnutes. Stain was renoved, and the

pl ates rinsed under a gentle stream of water, and
air-dried. To release stain fromthe cells 100 pi of
sol ubi i zati on sol uti on was jggilded (1% N-1 aur oyl

sarcosi ne, Sodiumsalt, Sigma L5125, in PBS), and

pl ates were shaken gently for about 30 m nutes.

qpltc'r @daat S 38 IM&iRP 5 8bMRe- I'Fﬁ&‘ﬁkll‘nﬁﬂzdm- -3“(220I0| ate

he equatlon y
s'&fthal to the

ble 1 below# In
M/ +++ <1 uM 20

Tabl e 1 Exanple pl CSO PLK Me6 Une 1C50 (pM
e inhibition 4 + 13 +++ 14 +++ +++ 34 +++ HA60

méic: mrx*ture dffrketti le—l{@’f(?crt-b&om ¥mfBOOIH- 198
| I

RO M N

methyl 5-{5-[{tert-butoxycarbanyl)amino]-1/-benzimidazol-1-yl}~3-[1-(2-

chlorophenyf)ethoxy]thiophene-2-carboxylate _(0.610 g, 1.57 mmol) was dissolved In

regressio
V~0(1- ( +
| Cw. The
Tabl e 1, e A0

" "20 mL of dichloromethane with stirring. Trifluoroacetic acid (6 mL) was added vig
* gyringe. The reaction was allowed fo stir for 2 hiours at room temperature and the

reaction was then difuted with ethyl acetate and neutralised with bicarbonate. The
layers were separated, and the organic layer was washed with brine. The combined

- aqueous layers were extracted with ethy acetate. The combined organic layers were

dried over MgSQx, filtered, and concentrated in vacuo. Purification by flash
chromatography afforded 0.1915 g (39%) of methyl 5-(6-amino-1H-benzimidazol-1~
yi}-3-[1-(2-chlerophenyl)ethoxyjthiophene-2-carboxylate and 0.1182 g (24%) of
methyl 5-(5-amino-1H-benzimidazol-1-yl)-3-[1-(2-chlorophenyl)ethoxy]thiophene-2-
carboxylate. Data for (8-NHs): 'H NMR (400 MHz, DMSO-de) & 8.32 (s, 1H), 7.75 (dd, J
= 7.8, 1.6 Hz, 1H), 7.50-7.30 (m, 6H), 6.92 [d. J=1.8 Hz, 1H), 6.62 (dd, J = 8.6, 2.0 Hz,
1H), 5.93 {q, J = 6.2 Hz, 1H), 530 (bs, 2H), 3.80 s, 3H), 1.61 (d, J = 6.2 Hz, 3H): MS (ES+,

nf2) 428 (m+1). Data for (5-NHz): *H NMR (400 MHz, DMSO-ds) 5 8.44(s, 1H), 7.72

{dd, J = 7.7, 1.7 Hz, 1H), 7.49-7.39 (m, 2H), 7.38-7.31 (m, 2H), 7.30 (5, 1H), 6.84 (d, J =
2.2 Hz, 1H), 6.69 (dd, J = 8.7, 2.1 Hz, 1H), 5.96 (q, J = 6.4 Hz, 1H), 5.05 (bs, 2H), 3.80 (s, -
3H), 1.61 (d J = 6.4 Hz, 3H}. MS (ES+, m/2) 428 (m+1). -
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HCT116 + HFF + MCF7 + PC3 + RKO + 39 ++48 #é¢bfuary 2007
HCf 116 + HFF + MCF7 + PC3 + RKO + 61 +++ H460 ++
HCf 116 +!'' HFF + MCF7 ++ PC3 + RKO ++ 62 +++ 1460
+++ HCf116 +++ HFF ++ MCF7 +++ PC3 + RKO+ 63 +++
HA60 +++ HM 16 +f+ 8 Februggy 2007 199 Exanple Ave

pl CSO PUC MeB Cell Une' 1C50 (M En ne Inhibition

Example-157: 5-(5-Amino-1H-benzimidazoi-1-yl)-3-[1-(2~
chlorophenvi)ethoxylthiophene-2-carboxamide

e

H,C

5-{5-Amino-1H-benzimidazol-1-yl)-3-[1-(2-chlorophenyl)ethoxy]thiophene-2-
carboxamide was prepared from methyl 5-(5-amino-1H-benzimidazol-1-yl)-3-{1-(2-
chiorophenyl)ethoxy]thiophene-2-carboxylate using procedure similarly described In
Example 61 except 7M NHa in MeOH was used instead of 2M NHs in MeOH, 'H NMR
{400 MHz, DMSO-de) § 8.33 (s, 1H), 7.77 (bs, 1H), 7.67 {dd, J = 7.7, 1.7 Hz, 1H), 7.50
{dd, J = 8.0, 1.4 Hz, 1H}, 7.48-7.33 (m, 2H), 7.23 (d, J =.8.8 Hz, 1H), 7.02 {bs, 1H}, 7.07
s, 1H), 6.85 (d, J = 1.8 Hz, 1H), 6.68.(dd, J = 8.6, 2.0 Hz, 1H), 5.98 (q. /= 6.4 Hz, 1H),

- 606 (bs, 2H), 1.72 (d, J = 6.4 Hz, 3H). MS {ES+, m/z) 413 (m+1).

Intermediate Example 39: Methyl 3-[1-(2-chlorophenyl)ethoxy]-5-{6-{[{1-
.methyipiperidin-3-viJcarbonyl]amino}-1H-benzimidazol-1-yi)thiophene-2~

carboxylate
o o-CHa

\

- Asoultion of 1-meﬂwlplpcrldine-3—rboxyﬂc acid hydrochloride (63 mg, 0.35 mmol),

“HATU (133 mg, 0.35 mmol) and diisopropylethylamine (0.12 mL, 0.70 mmol) in DMF (3
‘ml) was added to a stirring solution of methy! 6-(6-amino-1H-benzimidazol-1-yl}-3-

) 7-.{istzhehlo,rephenyljefhwwlmiophene-zemrboxylate (149 mg, 035 mmol) in DMF

{3m),  The resultant solution was aflowed to stir at room temperature for 2h. The

reaeﬁonmmturc was then diluted with EtOAc and washed several times with water.
“The organic-layer was dried over sodium sulfate, filtered and concentrated in voeuo.

g 'fhe residuc was purified by flash column chromatography to yield methyl 3-{1-(2-

- | 50 | miomphenyllethoxyl-'&-(ﬁ-{ [ﬂ-mcthylpiperidin-S—yl)mrbonvl]aNIﬂO}"1 -
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HFF ++ MCF7 +++ PC3 ++ RKO +++ 64 +++ HiSFebruary 2007
HCT116 ++ HFF + MCF7 ++ PCs + RKO 1+ 65 +++ H460
+a+ HCT116 +++ HFF + MF7 +H+ PC3 + RKO +++ 66

+++ H460 + HCfF116 + FIFE + MF7 + PCs + RKO + 67
+++ H460 + HIM 16 + Hf + 19¢CF7 + PC3 + RICO + 8

February 2007
benzimidazol- 1-yl)thiophene-2-carboxylate (123 mg, 64%). Data: 'H NMR (200 MHz,
CDCls) & 8.39 (bs, 1H), 7.91 (s, 1H), 7.73-7.66 (m, 2H), 7.35-7.27 (m, 2H}, 7.25-7.19 (m,
1H), 7.15 (bs, 1H}, 6.72 (s, 1H), 5.83 (q. J = 6.4 Hz, 1H), 3.90 (s, 3H), 3.03 (bs, 2H), 2.86
(bs, 2H), 2.52 (bs, 3H), 1.90 (bs, 4H), 1.73 (d, J = 6.4 Hz, 3H). MS (ES+, m/z) 553 (m+1).

-5-(5-

Intermediate Example 40: Methyl 3-[1-(2-chlorophenylletho
methyipiperidin-3-yl)carbonyllamina}-1H-benzimidazol-1-yi)thio henc-z-

e Y
g

&,

Cﬁfnpdﬁhd was prepared using procedure similarly described in Intermediate Example.

- 39. 'H NMR (400 MHz, CDC) 5 7.97 (bs, 2H), 7. 69-7.62 [m. 2H), 7.41-7.29 (m, 3H),

7.27-7.22 (m, 1H), 6.69 (s, 1H), 5.82 (g, /= 6.3 Hz, 1H). 3.91 (s, 3H), 3.04 (bs, 2H), 2.85
(bs, 2H), 2.48 (bs, 3H), 1.99 (bs, 2H), 1.86 (bs, 2H), 1.74 (d, J= 6.3 Hz, 3H). MS (ES-, m/2)

551 (m-1). |

Example 158: 3-[1-(2-Chlorophenyl)ethoxy)-5-(6-{[(1-methylpiperidin-3-

¥icarbonyl ]amino{-lH—bcnzimldazol-l-y_l)tlﬂophene-z-rboxamide

. Compound was prepared using procedure similarly described in Intermediate Example

1 except 7M NHy in MeOH was used Instead of 2M NHs In MeOH. 'H NMR (400 MHz, . . -
. DMSO0-dé) 5 10.19 (s, 1H), 8.50 (5, 1H), 8.38 (s, 1H), 7.84 (bs, TH), 7.73-7.66 (m, 2H),

= 751-7.32 (m, 4H), 730 {s, 1H), 7.11 (bs, H), 594 (q, / = 6.4 Hz, 1H), 2.80-2.86 (m, 1H),

30

276-271 (m, TH), 2.63-2.57 (m, 1H), 220 (5, 3H), 2.10-2.01 (m, 1H), 1.93-1.79 (m, ZH),
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200 Exanple Ave pl C60 PLK MeB Cel I Line | C8Qrébvhary2007
me Inhibition 68 +++ H460 + HCT116 + HFF + MCF7 +
PC3 + RKO + 69 +++ H460 + HCT116 + HFF + MCF7 +
PCG3 + RKO + 70 +++ H460 + HCT116 + HFF + MCF7 +
PC3 + RKO + 71 +++ H460 + 4ggM 16. + HFF + MCF7 +
PC3 + WD + 72 ++ H460 + HCF 116 +

1.74 {d, J = 6.4 Hz, 3H), 1.72-1.67 (m, 1H), 1.53-1.38 (m, 2H). MS (ES+, m/z) 538

(m+1).

Example 159: Biological Examples

I. Assay for inhibition of PLK1
A.  Preparation of 6x N-terminal His-tagged PLK kinase domain

6x N-terminal His~tagged PLK kinase domain (amino acids 21-346 preceded by
.MKKGHHHHHHD) SEQ ID: No. 1. was prepared from baculovirus infected T. ni cells
under polyhedrin promoter control. Al procedures were performed at 4°C. Cells were
lysed in 50 mM HEPES, 200 mM NaCl, 50 mM Imidazole, 5% glycerol; pH 7.5. The
homogenate was centrifuged at 14K rpm in a SLA-1500 rotor for 1 hr and the
supernatant filtered through a 1.2 micron filter. The supernatant was loaded onto a
Nickel chelating Sepharose (Amersham Pharmacia) column and washed with lysis
buffer. Protein was eluted using 20%, 30% and 100% buffer B steps where buffer B Is

- 50 mM HEPES, 200 mM NaCl, 300 mM imidazole, 5% glycerol; pH 7.5. Fractions
containing PLK were determined by SDS-PAGE. Fractions containing PLK were diluted
five-fold with 50 mM HEPES, 1 mM DTT, 5% glycerol; pH 7.5, then loaded on an SP
Sepharose (Amersham Pharmacia) column. After washing the column with 50 mM
HEPES, 1 mM DTT, 5% glycerol; pH 7.5, PLK was step cluted with 50 mM HEPES, 1 mM
DTT; 500 mM NaCl; 5% glycerol; pH 7.5. PLK was concentrated using a 10 kDa
molecular welght cutoff membrane and then loaded onto 2 Superdex 200 gel
filtration (Amersham Pharmacia) column equilibrated in 25 mM HEPES, 1 mM DTT, 500
mM NaCl, 5% glycerol; pH 7.5. Fractions contalning PLK were determined by SDS-
PAGE. PLK was pooled, aliquoted and stored at -80°C. Samples were quality

- -:goﬁfralied using mass spectrometry, N-terminal sequencing and amino acid analysis.. - -

B. Enzyme activity +/- inhibitors was détermined as follows:
Compounds were added to the plate (1plin 1009% DMSO0). _DMSO (2% final) and EBTA

| (ss.smM final) were used as controls. Reaction Mix A Is prepared as folfows at 4°C:

Reaction Mix A (substrate Mix):
' .25mM HEPES, pH 7.2
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HFF + MCF7 + 8 February 2007 201 Exanpl eg8/mgbrijhisb2007
PLK MeB Cell Line IC50 (AM En a Inhibition I"Il +
RKO + 74 +++ H460 ++ HCfF116 + HT + MF7 + PC3 +
RKO + 75 +++ H460 + HCfil6 +i- HFF + MCF7 + PC3 +
RKO + 76 +++ H460 + HM 16 ygg HFF + MCF7 + PC3 +
RICO + 77 +++ H460 + HCT116 + HFF +

15mM MgCl2
2pM ATP

0.1Cifwell Py ATP (10CI/mMot)

2uM substrate peptide (Blotin-Ahx-SFNDTLDFD) SEQ ID:No. 2.

Reaction Mix B is prepared as follows at 4°C:

Reaction Mix B (Enzyme Mix)
25mM HEPES, pH 7.2
"~ 15mM MgCl:
~ . 0.15mg/ml BSA
2mM DTT

2-10 nM PLK1 kinase domain

Reaction Mix A (20pl) is added per well. Reaction Mix B (20pl) is added per well.
Incubate 1.5hrs. at RT. The enzymatic reaction is stopped with 175l of SPA/EDTA
bead mix (29mM EDTA, 2.5 mg/mi Streptavidin-coated SPA in Standard Dulbecco’s
PBS (without Mg® and Ca*), 60M ATP). Plates are sealed spun (aftera 1 hr
incubation at RT) at 1,000 x g for 7 min or settled overnight, then plates counted in”
Packard TopCdunt for 30 seconds/well.

G Results
The data obtalned is reported in Table 1 helow In Table 1, + = pIC50 <5; ++ =

| plEEﬂ 5-?. +++4 = pICEO >7.

i _ Meﬁwlene Blue Growth Inhlb:t]an Assay

NarmalHuman foreskin ﬁbrobiasls (HPF} nd human colon (HCT116, RKO). lung:
{Hés0), prostate (PC3), and breast tumar (MCF7) cellfines were cultured in high
ghicose DMEM (Life Technologies) containing 10% fetat bovine serum (FBS) at 37°C in
a humidiﬁed 10% €0z, 90% air meubamr. Cells were harvested using trypsinfEDTA,

| count.&d ming a hacmocytomeﬁer. and platcd in 100 pl of the appropriate media, at
the foﬂawing densltles in a 96-well ﬁssuc eulture plate {Falcon 3075] HFF 5000
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MCF7 + PO+ UG + 76 +++ HA460 + HCF 116 + @ FeBhidigr2007

202 Exanple Ave pl CSO PLK MeB Cell Line -1Gso (M
Enzyne Inhibition REF + MCF7 + PO + RKO + 79 +++
H460 + HCfF116 + HFF + MCF7 + PO + RKO + 80 +++

H460 + HCfi 16 + HFF + Mgy + PO+ RKO + 83 ++

84 ++ 85 ++ H460 + HCF116 +
cellsiwell, HCT116 3,000 celis/well, RKO 2,500 cellsfwell, H460 2,000 celisfwell, PC3
8,000 cells/well, MCF7 4,000 cells/well. The next day, compounds were diluted in
DMEM containing 100 pg/ml gentamicin, at twice the final required concentration,
from 10 mM stack solutions in DMSO. 100 plfwell of these dilutions were added to

- the 100 pl of media currently on the cell platés. Medlum containing 0.6% DMSO was
added to control wells. Compounds difuted in DMEM were added to all cell lines. The
final concentration of DMSO in ali wells was 0.3%. Cells were incubated at 379C, 10%
CO: for 3 days. Medium was removed by aspiration. Cell biomass was estimated by
staining cells with 90 pl per well methylene blue (Sigma M9140, 0.5% in 50:50
ethanol:water), and incubation at room temperature for at feast 30 minutes. Stain
was removed, and the plates rinsed under a gentie stream of water, and air-dried. To
- elease stain from the cells 100 p! of solubilization solution was added (1% N-lauroyl

- sarcosine, Sodium salt, Sigma L5125, in PBS), and plates were shaken gently for at;out
30 minutes. Optical density at 620 nM was measured on a microplate reader. Percent
inhibition of cell growth was calculated relative to.vehicle treated control wells,
Concentration of compound that inhibits 50% of cell growth (ICs0) was interpolated
using nonlinear regression (Levenberg-Marquardt) and the equation, y = V{1~
(c/(K+x)) + Y2, where "K" was equal to the ICs. The data obtained reported in Table 1
belows In Table 1, + = 10 - >30 uM; +4+ = 1 ~10 uUM: +++ = <1 uM.

Table 1
Example | Ave piC50 PLK MeB Cell Une | IC50 (uM)
_Enzyme Inhibition
4 +++
13 ‘ bt
14 . o+
15 | +++
3 +++ | H460 +
' HCT116 Lk
HFF +
MCF7 +




HFF + MCF7 + PC3 + RKO + 86 +1-F 87 ++48 FééRlary 2007
HCT116 4+ HFF + 8 February 2007 203 Exanpl e Ave
pl C50 PLK MeB Cell Line ICSO (M En a Inhibition MCF7
+F PC3 + RKO -1+ 88 ++ H460 + HCfil6 + HFF + MCF7
++ PC3 + RKO + 89 +++ H46Qeg-+ HCT116 +i- HFF +
MCF7 4+ PC3 + RKO ++ 90 +++ H460 +i- HCT116 ++

Example | Ave pIC50 PLK MeB Cel! Line | IC50 (uM)
Enzyme Inhibition :
PC3

RKO

35 it H460
HCT116

HFF
MCF7

RKO
39 | + H460
HCT116
HFF
MCF7

RKO
61 o H460
HCT116
HFF
MCE7

RKO

HCT116
HFF
MCF7

RKO

I;i‘i"'i_iifi+i+-ii'1.;++++++++++++++

HCTT16




HFF + MCF7 ++ PC3 + RKO ++ 91 ++ A549 +8iFebrd62007
+++ HM 16 + 1-F HFF + MCF7 +++ PC3 ++ RKO +++ 8

February 2007 204 Exanple Ave pl CSO PLK MeB Cell Iine
IC50 (pM En a Inhibition 92 +++ H460 +++ HCT116 +4+

HFF -++ MCF7 +++ PC3 ++ HR&8® +++ 93 ++ H460 +
HCT116 + HFF + MCF7 + PC3 + RKO + 94 +++ H460 ++

HCf 116 ++
Example | Ave pIC50 PLK MeB Cell Line: | IC50 (uM)

Enzyme Inhibition
' HFF ++

MCF7
PC3
RKO

64 +++ H460
HCT116
HFF
MCF7
PC3
RKO

i+
++
+
H+
++
+
+-
+
++
65 et H460 -
HCT116 +H
T
T
m
+H+
+
+
F
+4
+
¥
+
o+
T
+
T
+

HFF
MCF7
PC3
RKO
66 dbF H460
HCT116
HFF
MCF7
P
, _ RKO
' HCTi16
HFF
MCF7
PC3
RKO




HFF 4-F MCF7 ++ PC3 ++ RKO ++ 95 +++ HA@Fe¢bruary 2007
HCF116 ++ HFF + MCF7 ++- PC3 + RKO ++ 96 +++ H460

++ HCf 116 ++- HFF + MCF7 ++ 8 February 2007 205
Exanpl e Ave pl CSO PLK MeB Cell Line 1C50 (M Enzyne
Inhibition PO+ RKO ++ 973ggt+ H460 ++ Hal 16 a+ HFF
-++ MCF7 4+ PC3 ++ RKO 4+ 98 ++ H460 ++ HCT116 ++

HFF +

Example | Ave pIC50 PLK MeB Celi Line | ICS0 (uM)

Enzyme inhibition
68 Jode H460 +

THCT118
HFF
MCE7
PC3
RKO

69 +H+ H460
[ cTre
o | R
| MCF7
o PC3
o RKO

70 +++ H460
HCT116

¥
T

+

+

+

ry

+

+

+

¥

¥

¥

+

HFF ¥
MCF7 +
+

¥

+

+

+

+

T

T

¥

T

+

+

PC3
RKO
71 4 H460
HCT116.
HF
MCF7
PC3
: : : RKO
7z | P W60
| | | HCTi16
HFF
MCF7




MCF7 4+ PC3 -1+ RKO ++ 99 +++ H460 4+ HCGiFebfuary 2007

HFF + MCF7 4-+- PC3 + RKO 4-1 . 100 +++ H460 +

HCf 116 + HFF + MCF7 + PC3 + RKO + 101 +++ AS549++
HA60 ++ 8 February 2007 206 Exanple Ave pl CSO PLK MeB
Cell One 1C50 (M Enzyne | nhatition HCT116 ++ HFF +
MCF7 -H PC3 ++ RKO +++ 102 +++ A649 ++ HA460 ++

HCT116 ++
: ", | Example | Ave pIC80 PLK MeB Cell Line | iC50 (M)
Enzyme Inhibition

PC3 +

RKO

74 4 H460
HCTIT6
HFF
MCF7
PC3
RKO

¥
++

+

+

+

+

+

75 4+ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO -+
+

T

+

+

T

Yy

T

T

F

F

+

T

+

¥

76 T it H460
"HCT116

HFF
. MCF7
PC3
RKO
7| P H460
| [~ TcTie
HFF
MCF7
Pca
T ] fiaso
| 1 HCii1e




HFF + MCF7 4+ PC3 + RKO +++ 103 +++ HA6@ Februbey 2007
-1+ HFF + MCF7 ++ PO + RKO -1+ 104 +++ H460 4+
HCT116 +F HFF + MCF7 ++ PC3 + RKO 4+ 105 +++ H460
++ HCf 116 ++ HFF + MCF7 ++ 8 February 2007 207
Exanpl e Ave pl C50 PLK MeB Celgb Line 1C50 (M En ne
Inhibition PC3 + RKO ++ 106 +++ H460 ++ HCf 116 ++

HFF +

Example { Ave pIC50 PLK MeB Celt Line | ICS0 (uM)
Enzyme Inhibition

HFF +
MCF7
PC3
RKO

T
T

T

79 +++ H480 +
HCT116 +
HFF +
MCF7 +
PC3 +
ra

+

+

T

T

T

¥

RKO
80 +++ H460
HCT116
~ HFF
MCF7

RKO

It

84
85 +4 ' H460

HCT116
HFF
MCF7

+H o+ |+ #] +

RKO

86 4+

1. 8?7.'. B i H460
I HACT116
HFF

it




MCF7 ++
HCT116 4+ HFF ++

+++

++4 109 ++ H460 +

PC3 +
HABO +++

RKO ++ 107 +++ A549 +++
PC8 ++
HFF +

MCF7++
HCf 116 +4+
HCF116-

+

HFF +

MCF7 +++
MCF7 +

H§Gebrudry 2007
RKO +++ 108 +++ A549

PC3 +
PC3 +

RKO

RKO + 8 February 2007 208 Eggapl e Ave pl C50 PLK MeB

Cel |

Line 1C50 (pM

HCT1 16 +++

Example

Ave plC50 PLK
Enzyme Inhibition

MeB Cell Line

IC50 (uM)

MCF7

++

PC3

RKO

88

+4

H460

HCT116

HFF

MCF7

PC3

RKO

4+

H460

HCT116

HFF

MCF7

PC3

RKO

90

+4+

H460

HCT116

HFF

MCF7

PC3

RKO

91

A549

H460

HCF116

HFF -

MCF7

=

RKO

R I [ I O U I I I O

Enzyme I nhibition 110 +++ H460 ++



HFF + MCF7 ++ PC3 ++ RKO +++ 111 +++ HAGEFebruary 2007
HCT116 ++ HFF + MCF7 ++ PC3 ++ RKO ++ 112 ++ .

HA60 ++ HCF116 + HFF + MCF7 + PC3 + RKO ++ 113 ++
H460 +  HCF116 + HFF + MCF7 + PC3 + RKO +7°I147++
H460 + HCT116 + HFF + I\/%? + 8 February 2007 209
Exanpl e Ave pl CSO PLK Mee fl Une 1 C80 (M

Example | Ave plC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhibition
92 +4+ H460

HCT116
HFF
MCF7
Pc3
RKO

93 ++ H460
HCT116
HFF
MCF7
)
RKO
94 it H460

~ HCT116
HFF
MCF7
PC3
RKO
95 L= H460
HCT116
HFF
MCF7
PC3
| | RKO
8% | H460
/ o HCT116 |
S
MCF7

I I I I I I I Y - I [ M N [ O [ I [ ™




En me Inhibition PCG3 + RKO + 115 +++ H40@ Febriaiyl 2007
++ HFF + MCF7 "{'f' PC3 + RKO +t 116 +++ H480' +++
HCf 116 4+ HFF ++ MCF7 +++ PC3 + RKO +++ 117 +++
H460 +++ HCf116 +++ HFF + MCF7 +++ PC3 4F RKO +++
110 +++ H460 +++ HCF116 ++ HFF 4-P  MCF7 +++ PC3 +
RKO +++ 119 +++ H460 ++ HCT116 ++

205

Fxample | Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme inhibition

PC3
RKO
97 +++ . Hae0
HCT118
HFF
MCF7
PC3
RKO
98 - o ~ H460
HCT116
HFF
MCF?
PC3
RKO
99 bt H460
HCT116
HFF
MCF7
PC3
RKO
100 | 4+ H460
- HCT116
HFF
MCF7

_ RKO .
101 E oo A549 -
' ' H460

o 4 [ B I I I B I I B = B e B I R I I




8 February 2007 210 Exanpl e Ave pl C50 PLKguweébrGary 2007
Line 1C50 (M En ne Inhibition HFF + MCF7 ++ PC3 +
RKO -1+ 120 +++ A549 ++ H460 ++ HCT116 ++ HFF +

MCF7 ++ PC3 + RKO +++ 121 +++ A549 ++ H460 ++

HCT116 ++ HFF + MCF7 ++ PC3 + RKO ++ 122 +++ H460
++ HCT116 ++ HFF + MCF7 ++ PC3 + RKO ++ 123 +++

H460 +1- 206

Example | Ave plC50 PLK MeB Cell Line | IC50 {(uM]}
Enzyme Inhibition

HCT116
HFF
MCF7
PC3
RKO

102 P A549
) H460
HCT116
HFF
MCF7

RKO
103 ++ H460
HCT116
HF
MCF?

RKO
104 +++ H460
HCT116
HFF
MCF7

| RKO
705 | | o
; AC116
AF
MCF7

i+¢'—ti+:|:+:|:Ii+¢+i¢$+¢'+¢¢i$1¢+i




HCTits ++ HFF ++ MI7 ++ 8 February 2007 8 géBruary 2007
Exanpl e Ave pl C50 PLK MeB Cell Line IC50 (pM Enzyne
Inhibition PC3 + RKO ++ 124 ++ H460 + HCT116 + HFF

+ MF7 + PC3 + RKO + 125 +++ H460 ++ HCf116 ++

HFF + MCF7 ++ PC3 + RKO ++ 126 +++ A549 +1+ H460
+4+ HCr116 +++ HFF +++ MCF7 4-F PC3 ++ RKO +++ 127

+++ AB49 +++ 207

Example | Ave pIC50 PLK MeB Cell Line | IC50 (M)
Enzyme Inhibition

PC3
RKO

106 +++ . H4e0
HCT116 ~

HFF

MCF7

RKO
107 -+ A549
" H460
HCT116
HFF
MCF7

RKO
108 +++ A549
H460
HCT116
HFF
MCF7

| | RKO
09| Y H460
B HCT116"
A
MCF

++++++$+$+$§$$¢‘¢J¢¢$$¢+¢+¢¢I+

RKO




H460 +++ HCf116' +++ HFF ++ MCF7 +4+. P@Fe¢bruarR(Q007
+++ 8 February 2007 212 Exanple Ave pl C50 PLK MeB

Cell Line IC50 (M En a Inhibition 128 ++ H460 ++
HCT116 + HFF + MCF7 ++ PC3 + RKO ++ 129 ++ H460 +
HCT116 + HFF + MCF7 + PO + RKO + 130 ++ H460 +
HCT116 ++ HFF + MCF7 ++- PC3 + RKO ++ 131 ++ H460

++ 208

Example | Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme [nhibition
1o et H460

HCT116
HFF
MCF7
PC3
RKO

111 ot H460
HCT116
HFF
MCF7

RKO
112 ++ H460
HCT116
HEF
MCF7

RKO
113 P H460
RCTi16
HFF
MCF7 -

RKO

T ++ Ha60

T fACTie
FiFE

MCF7

¥,
++++++‘++++i++++Ii¢I+Ii$Ii+{i




HCT116 4+ HFF + MCF7 ++ PC3 + RKO ++ 18Februahydi2007
+ HCTI16 + HFF + MCF7 + 8 February 2007 213

Exanpl e Ave pl C50 PLK MeB Cell Line 1C50 (M Enzyne
Inhibition PC3 + RKO + 133 ++ H460 + HCT116 ++ HFF
+ MF7 + PC3 + RKO 4-1 134 +++ A549 'M  H460 +i -
HCT116 ++ HT + MCF7 ++ PC3 + RKO 4+ 135 +++ H460

209

Example | Ave pIC50 PLK MeB Cell Line ] IC50 (M)
Enzyme Inhibition

PC3
RKO

115 4+ . Ha80
‘ HCT116
HFF
MCF7
PC3
RKO
116 |- +++ H460
HCT116
HFF
MCF7
PC3
RKO

117 ' +i4 H460
HCT116
HFF
MCF7
PC3
RKO
118 44+ H460
HCT116
T
MCF7
PC3
| RO,
E] T 4+t |  H4eD

iﬁi$+$¢i$$¢$+$$$+$ii$i+tq+¢i++

HCT116




HM 16 HFF ++ MCF7 +++ PC3 ++ RKO 4- H+ 1¥Febrhakid 2007
"Hi' HCf116 4-. HFF ++ MCF7 1-i-. PC3 ++ RKO 137
+++ H460 4+ 8 February 2007 214 Exanple Ave pl CSO PLK
MeB Cell Une ICSO (M En a Inhibition HCT116 +++ HFF
+ MCF7. ++ PC3 ++ RKO ++ 138 +++ H460 +++ HCT116

++ HFF -+-+ MCF7 ++ PC3 + RKO +++ 139 +++ H460 ++
HCT116 ++ 210

Exampie | Ave pIC50 PLK MeB Cell Line | [C50 (M)
Enzyme Inhibition

HFF
MCF7
PC3
RKO
120 +++ A549
H460
HCT116
HFF
MCF7
PC3
RKO
21 ++ Ab49
H460
HCT116
HFF
MCF7
PC3
RKO
122 e H460
HCT116
HFF
MCF7
— PC3
| o “RKO
I TS R T R
L HCT116
TWF
"MCF7

e < I < I 2 < - Y I - 0 2 [ ™ O [




HFF + MCF7 ++ PC3 ++ RKO +i + 140 +++ H48(Febtuaif\2087
++ HFF + MCF7 ++ PC3 ++ RKO +++ 14t .+ 142 +++
H460 ++ HCfilfr ++ HFF + MCF7 ++ 8 February 2007
215 Exanple Ave pl1C50 PI.K MeB Cell Une 1C50 (M

Enzyme Inhibition PC3 + RKO 143 +++ A549 ++ H460 ++
HCft 16 +++ HFF ++ MCF7 -H+ PO a+ RKO +t+ 144 ++

1

Example | Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhlbition

PC3 +
RKO
124 | - ++ — H4g0
HCT118
HFF
MCF7
PC3
RKO

126 e H460
- HCT116
HFF
MCF7
PC3
RKO

126 - +++‘ A549
H460
HCT116
HFF
MCF7
PC3
_ RKO
127 44 A549
| - H460
HCT116
HFF
MCF?

I I S 2 O B < < O S I [ [ Y

RKO




145 +++ H460 + HCF116 + HFF + MCF7 + Pg&¥Febru 007
146 ++ 147 +++ H460 + 1Cf116 + HFF + MCF7 + PC3 +
RKO + 148 ++ H460 +h HM 16 ++ HFF + MCF7 ++ PC3 +
8 February 2007 216 Exanple Ave pl C50 PIK MeB Cel |
Line 1C50 (M  Enzyne Inhibition RKO ++ 149 +++ H460
++ HCT116 4-+ HFF + MCF7 + PC3 + RKO +

212

Example | Ave plC50 PLK MeB Cell Line | I1C50 (uM)
Enzyme Inhibition
128 ++ H460

HCT116
HFF
MCF7
PC3
. RKO
129 ++ H460
HCT116
FiFF
MCF7
PC3
RKO
130 ++ H460
o HCT116
HFF
MCF7
PC3
RKO
131 ot H460
HCT116
HFF
MCF7
PG
! RKO
W | we | e
| R THCTIE

HFF
"MCF7

++.++:|:_+_:|:+ii:|:+:|:+:[:+++++-++:]:+i++’:':




150 ++ H460 + HCTi 16 + HFF + MF7 + PC3E Febiiafy 2007
151 +++ H460 + HCT11l6 + HFF + MCF7 + PC3 + RKO +
152 ++ H460 + HCTI16 + HFF + MCF7 PC3 + RKO + 153
+++ H460 + HCT116 + HFF + S February 2007 e 217
Exanpl e Ave pl CSO PLK MeB Cell Line 1C50 (M Enzyne
Inhibition MCF7 + PC3 + RKO +

213

Example | Ave pIC50 PLK MeB Cell Line | IC50 (M}
Enzyme Inhibition

PC3
RKO
133 ++ _ Hae0
HCT116
HFF
MCF7

RKO
134 4+ A549
H460
HCT116
HFF
MCF7

RKO
135 -+ H460
HCT118
HFF
MCF7

RKO
136 | e H460
- HCT116
HFF
MCF7

L RO
137 | 4+t [ Haeo

e I 4 e 3 2 5 Y I [ ™ [ Y I [ I




154 +++ A549 +++

HAGO +++

HCf 116 ++ HFF8Febbliirg 2007

+++ PC3 . + RKO +++ 155 +++ H460 + HCT116 + HFF +
MCF7 + PC3 + RKO + 156 +++ H460 + HM 16 + HFF +
MCF7 + PC3 + RKO + 157 +++ H460 +++ HCT116 +H+ HFF
+++ RKO +++ 8 February 2007 218
SEQUENCE LI STING <110> Sm thKline Beecham cor poration

+ MCF7 +++ PC3

214

Example

Ave plCS0 PLK
Enzyme Inhibition

MeB Celf Line | IC50 (uM)

HCT116
HFF

MCF7..
PC3
RKO

138

+++

H460
HCT116
HFF
“MCF7
PC3
RKO

139

+++

H460
HCT116
HFF
MCF7.
PC3
RKO

140

++f

H460
HCT116
HFF
MCF7
PC3
RKO

R B I I I I I B2 O I [ I U -

e

+++

142

e

“HCT116
HFF
MCFz7

o+ 84




5 <120> THXOPHENE COVPOUNDS <130> P04870 I FeBriary 2007
be assigned <141> <150> 60/402,008 <151> 2002-08-08
15 <160> 2 <170> Fast SEQ for Wndows Version 4.0 20
<210> 1 <211> 11 <212> PAT <213> bacul ovirus infected
T.ni cells 25 <400> 1 Met Lys Lys Ay Hs Hs Hs He
Hs Hs Asp 15 10 30 <210> 2 <211> 9 <212> PRT
<213> Artificial Sequence 352¥220> <223> optin zed

PLK peptide substrate <400> 2 Ser Phe Asn Asp Thr Lau
Asp Phe Asp 40 1 5 8 February 2007 i 219 CLAILMS
Example | Ave pIC50 PLK MeB Cell Line | IC50 (uM)

' Enzyme Inhibition

PC3
RKO
143 4+ A549
460
HCT116
HFF
MCF7
3
RKO

R R R R

144 ++
145 i+ H460
HCT116
HFF
MCF7.
PC3
RKO

+ o ]+ 4] o+

146 ++
147 +++ H460
HCT116
HFF
MCF7

| “RKO
148 | 4t " R460

' HCT116
HE
MCF7

<+ o+ B EH O+ 4 )+ + o+




1. A conpound of formula (1); 6 5 g R~ 2 8\Fébrhary 2007
wherein: R is selected fromthe group consisting of
H, alkyl, alkenyl, alkynyl, -C(OW -C02R, 10
-C(O)NR R, -.C(ONRROR, ~-C(ONRL-WOR , -C(ONRf
-Ph, -C(ON(R -R2-Ph, -C(ONRCOR,
-C(O)N(RICO2R , -C(O)N(R)C(O)NR R, C(O)NRIS(0)2R ,
-R2=0R', -R2-0-C(0)R, -C(S)R216-C(S)NR R,
-C(S)N(R )-Ph, -C(S)N(Rl-R2-Ph, -R2-SR,
-C(-NRINR R, -C(-NR)N(R)-Ph, -C(-NRIN(R)-R2-Ph,
- R2- NR R 7pafble T ) TR MeB€MLineR HC50 (1M
-S(0)2N(F!”'§x-ahPTﬁF£ %%HW_P% -NR R ,| N -I!->h,
-N(R')-R?_-—Ph',—-é = ; TS pheny+
optional lly substlituted from1ijto 3 tines wth a
substit udnt 14®l dct ed f#wem thd grod4BOcons) stitly of
hal o, al Hyl, -OH, -R2-OH, -0-gHey R2=-O~atkyt=|NH2,
CN(H)al kyl . -N(al kyl) 2, -cN and - KoBg gl Y 5 o 7
menber ed [het er o¢ycl e having 1,/ 2, #fer 4 [het etoat gns
d
I

selected{from N} O and 5, or |a.5-86 ed
het eroaryl havipg 1, 2, 3 or 4 hetM&at ons select &
fromN @ and S} each optionalffy SgsptTTUUred From
2 times W ubstituent sellected fromithe. grou;
consi sti al kyl, ox¢, -CRKO-R2-|OH, *Qal Kyl ,

-R2-0-al | | '<y! : N( 2 Il‘yll )2 atTo

-Na; 25 {0 189 a|group ¥t formhl a: |'!2‘(6922).-(YSJ'E-(RZ)
-R3 a, bjand c fre the sanme. ¢ Ojyffieg Ent] anc+ar e jeach
i ndependgntly OJor 1 and at |¢ast _ope offl a . or R Hs 1;
nl s0,1,2|30r4; 02 is a group{of fHFul a: +

grRé)éél-t(agf)e\cli\FlgrRi)rnet-hS g?gugrci)nsi ﬂ%inﬁ ;E:)I; gfkﬂf}u >
al kenyl ,| -OR, }I S(O 1R and -NR R peggnd tqget her wifth
the carbpn atong to 8 Februar) 9ﬂﬂgm T
151 +++ : H460
HCT116
HFF
MCF?
PC3
RKO
152 | ++ Ha60
| HCT116
HFF
MCF7
PC3
S o . RKO
163. | P H4GO
o Wente

e

HFF

o A |+ | ] ] ] ] ] ] ]




220 whi ch they are bound,

they form a Csacwcréasubkyy 2007
" Csecycl oal kenyl, phenyl, 5-7 nenbered heterocycle

having 1 or 2 heteroatons selected fromN, 0 and S, or
5-6 nmenbered heteroaryl having 1 or 2 heteroatons

selected fromN, 0 and S; aa, bb and cc are the sane
or different and are each independently O or 1; 5 each

Y and Y Is the sane or diff2ekent and is
i ndependently selected fromthe group consisting of
-0-, -S(0)r-, -N(RfI-, -C(0)-, -OC(0)-, -

- 0 0) N( RExample 1AW $¥C50 TBK0) 2- .| MeBeDLINE RIJ 150 (SO Ch
- S(0) 2N(R1-," S{ E)zoie RinfBi@Ir . | -N(RES(O 2, - N(Rf
C(0) - -I\I(Hr O and - N(RIT'C( () N( fdefFz each R2+H s the
sane or |differé¢nt and is I nde el-ect-ed—{ om
the grolip 10 ¢onsisting of alkylgﬁ% kenyﬁene hnd
al kynyl ¢ne; ea¢h R and R i9 —di erewt
and is ¢ach | nglependently sellecte romlhe D
consi st {ngsaf H, hal e++al kyl ,| al k&gl ix'l Ky
-C(0)R | -C(0O)NR R, -CO2R, “’Smréo S).“”R
-C(-NRIR, -C(-NRINR R, _CR -N-ORF -S(0O)tR
-S(OhNR|R, -NR|R, -N(RI C(0)R [~ 1 -2, | ON,
-hbandmi group|of 15 formul g_(ii): A ((Ee}a—-Rd-ii
wher ei n 20 Ring A is sel ect|ed fﬁ@ﬁ]the groﬁp
consi st{ng of s, scycl oal kyl, FECyThoal BERyT,
aryl, 5{10 nenbered heterocydle having 1. 2 or 3
het eroatons seflected fromN, [0 an8CH. and 5- 1¢ nenber ed
heteroafyl haying 1, 2 or 3 jhet-efpat-erwssel-ecteddfrom
N, O anfi S each d Is 0 or 1: | 25 BROs o | 1 37 3 br 4,
each R s—gge—fFome o1 glrrer NT g0’ S 1 jndepandent | y.
sel ecte@l from §he group corsisting of H hala
al kyl, al kenyl | al kynyl , cycloaIHQﬂiscycloalﬁenyl Ph,
Het, - CH(OH)- RE\-O‘L -C(O)W - 2 R-RIT;
_o2-RelHet, E(O)NR R -C(O)N(Rlﬁf'é)w
_QO)N(R CaR | -C(0)N(R C{ ONR FacEy ¥

PC3 +

RKO +

156 +44 H460 +
| HCT116 +
HFF +

MCF7 +

PC3 o+

RKO +

157 +++ H460 +++
HCT116. +H+

HFF +

MCF7 4+

PC3 +H+

RKO ++




30 O(O)N(R”)S(O)aR? C(S)R” -C(S)NR R, ebiithfy 2007
“-C("NRINR'R; " “CR'=NOR, -0, -OR, -OCC(0O)R,
-OC(0)Ph, -OC(O Het, -OC(0)NR R, 8 February 2007 221
-ORZ-S(O)ZR , -S(OfR, -S(OaNR R, -S(0)2Ph,
S(O)2Het, -NR R, NRCOR -NR CO2R,
-N(R)-R2-CQ21r, -N(R)CONRR NR)-R-C(O)NR R,
N( YC(O Ph, -N(RIC(O Het, -NERIPh, -N(R Het,
C( O)NR 4-NR R, -N(R C(O N(RI Ph,
N( C( ONR)Het, 5
N( C(O N(R1- R2- Het -N(RC%{QWNERLWWRZS(OMR NO2
is defined where b is 1
gt G“h% a5 ol Qti?’%( 0)R, -C(S)NR R
5- Co2dy>, TRIGPHIBNR GoMPADEY NR R, -C(-NRIR, -C(-NRINR R,
-CR-NOR, -OR, -S(0)fR7, -S(Q2NR R, -NR R,
- N N(RI S(OhR, -N02, -CN or -N2;. 10 wherein
Q%Dg(Ql)‘lgawzzlef|ned where bb Is 1 and cc Is 0, R is
10not<14rﬂ?l o be@gB)ed -C(O)NR R, -CQ02R7, -C(S)R7,
YRR R, -C(-NR)R -C(=NR )NR Rs, -CR =N-COR,

- OR1s50> /4,808 -S(0)2NR R, -NR R -N(R)C(OR
-N@RJ.S(J?)})OZHB 08 N2, -CN or -N3; Ris selected fromthe
gro Egnsn sting of H halo, alkyl, cycioalkyl, OR,

15 -NR R, -NHC(O R7, -NHC(O) NR R and .
-Nle(di)éHRismd fe0yhopds dmckioedech R and each R are the
sane or_different and are each independently sel ected
fréﬂ"ghh group consisti.ng of H, alkyl, alkenyl,
al kg’ﬁz)d precycl oal kyl and cycl oal kenyl ; 20 wher ei n when

R <218>-BCREHArwn dinfectest D.ni(peliy not O—|; or a
ph JH;CFutl cally acceptable salt, solvate or
phﬁéﬂ eLOULE ahl Wb unstiienals mhernma&ap/e thereof. 2. The
conpound accordisng to claim1,1herein R is selected
fromthe group 25 consisting of -C(OR, -CQ21? and
30" CQ@OI;IR‘;R' 3. The conpound according to claim1,

whesmabne R |s selected fromthe group
<212> PRY
<213> Artificial Seguence

/\

35 «<220>
<223> optimized PLK peptide substrate
<400> 2
Ser Phe Asn Asp Thr leu Asp Phe Asp
40 1 5




consisting of -CO2R and -C(ONR R 30 44 SFebeoaiyo2007
~according to any of clains 1-3, wherein b is 1. 8
February 2007 222 5. The conpound accordi ng to any of
claims 1-4, wherein 0' is defined wherein b Is | and
Y is selected from-0-, -N(RL-, -C(0)-, -OC(O0)-,
-C(O)N(R1-, -0Os(0)a-, S(0)2N(R7)-, -N(R1SQz- and
-N(R1C(0)-. 5 6. The conpound2¥cording to claimb5,
wherein 0' Is defined wherein b ls 1 and Y is
selected from-0-, -N(R)-, -C(O-, -050)z-,
-N(RAIME - and -N(RIC(O)-. 7. The conpound according to
any of clainms 1-6, wherein c Is 1. 10 8. The conpound
according to any of clainms 1-7, wherein R3 |Is sel ected
fram t ha cogpoung of fomaalatfli;ng of H al kyl, al kenyl,
al kynyl, and a group of forgula (ii): (~,d "' Reie fl
15 9. The conpound accordi ig to any of clainms 1-8,
swherein R3 is a group oN= orm.ga (g1d) anl Ring Als
sel ected fromaryl, i eterocycl e having
1, 2 or 3 hetero romN, 0 and S and
5-10 nenbered het Q'2 or 3 heteroatons
-selected fromN, 0 an . 20 10. The compound
ac¥8F8inhg to any of clainms 1-8. wherein R is a group
of R i eérf&ﬂdaw the gfmug c&mnfuﬁ If, afkfd] ﬁ&hﬁdarwnﬂmc(@a? OCOAD

consi stin

1000 AN R ORI i RSN Ry
pyr ol | ORGP SONHICRYE, BN R0 ANl
25 pyr i G{ON(RIHG)-B", o}i -0 &G-S arGS)IBDELISINRRY, ~GINGR-p,
-C{SIN(R")-R*-Ph, -R*-SR’, ~C{=NRINR'R®, -C(=NR)N(R")-Fh, :
-C(NR’)N(R']—R’—Ph, -R*-NRR?, -CN, ~OR’, ~S(0)R?, -S{0):NR"R",
15 -5(0)::N(R")-Ph, -S{0):N(R")-R*-Ph, -NR'R?, N(R")-Ph, -N(R")-R*-Ph, -N({R")-50:R®
and Het;

Phis phenyl option'ally substituted from 1 to 3 times with a substituent selected from
the group consisting of halo, alkyl, -OH, -R*-0H, -0-alkyl, -R*-0-alkyl, -NHz,
~N(H}atkyl, ~N(alkyl)z, -CN and -Ns;

20  Hetis a 5-7 membered heterocycle having 1, 2, 3 or 4 heteroatoms selected from N, O
and S, or a 5-6 membered heteroaryl having 1, 2, 3 or 4 heteroatoms selected
from N, 0 and S, each optionally substituted from 1 to 2 times with a
substituent selected from the group consisting of halo, alkyl, oxo, -OH, -R*-OH,
_ ~0-alkyl,.-R*-0-alkyl, -NHz, -N(H)alkyl, -N{alkyl)z, -CN and -Ns;
25 Q'isagroup of formula:  ~(R)-(Y")e-(RYR?
" a,band care the same.or different and are each independently 0 or 1 and at least

oneofaorbis1;
niso,1,2,30r4; - ‘
Q*is a group of formuta:  —(R%s-(Y?so-(Roc-R* .
30 . or two adjacent Q® groups are selected from the group consisting of alkyl,
alkenyl, -OR’, -S{O}R” and -NRR® and together with the carbon atoms to



223 11. The conpound according to any of cl8#Fe¢mudryl007
‘wherein Q is selected from the group consisting of
-OH, -0-alkyl, -Oalkenyi, -Caikynyl, 5 -0G(R2)--( A
_gR?)a - Re). , -N(Re)-t A-i-((R2)d - R a ((Fe)d
-A, -N g ((Rd- R). 10 O- -Rr A}-((Rz)d A and
O~/ w1l ((Rs)e - Re), 12. The conpound according to
any of clains 1-11, wherein R2is a group of 15
formula (ii) and e is 0, 1, 2 or 3. 13. The conpound
according to any of clainms 1-12, wherein R3 is a group
of  f orwhitrethéy ark bourd, they form a Gayddalkyi Bescystnafkouyhphenyl, 5-7

cor di : . ] . : .
2o oughenter e Rl AU & ke B RORIN] Ona S'or
di f f er e536 mamiieried hetocberybhaiingt1l oy 2 hieteeatans séleated fromd, 0 and S;
o B PR o thgsr o et nd S Siguindibliiive A/ 1YY

5 - Nedeh g_( é}m:%is,the Mftﬂﬂlﬁfe_re@l\lanld%indﬁ:endanﬂy sabeeted froth the group
according.to apy.o ai - 14, ei gy N or
2. 16. °piistipg %%‘n?js@é'c'dﬂgp’n @é@a ‘%@"of T'a{:@%ﬂﬁ-is,

\_Ng ?Bﬂ [Lc(ﬂ_ll:l\I(R?JS(?!if. i-l_)e@g)h)l(@’&{ _etbﬂo)gbfsm)@l(ﬂ’)«:a\rﬁﬂ?)g\l((g’?cl\(l?%li

" o6y MO MR MR OO E s o2 ena
- Negeh RGE EheMNarté or differedt/and ISWRdpenieaty wdieated Gromithggrionp any
of clains 1-1 kv‘\l/nerel n cc is February 2007 224

6 8
10 18. Theowsstipeatalvirnealkenyieneapd %‘W‘Vl’if‘c‘cl ains 1-17,
WNER RN P8 R the sahit dr QffeRPRBndS each irfdkginadtitly 3¢lectedsfrom the

i ndependently selected fromthe group ¢ I S§ f 7

hal 0, a&rquplconsisting efi hﬂ'%#'hﬁvﬁ%@v'-ﬂw-mﬁ% § -i@ﬂ?’ﬂ‘? o

- S(0) T Legsyr, SCEOINHKY, R(=NAFR" Rc(=NRIRHRY CFRR-N-OR’, -OR’, -S(O}",
-S(0):NRR®, ~NRR®, -N(R")C(O)R®, -N{R)S{0)2R", -NCz, -CN, ~Naand a group of

15 formula (i):
A@«R’).. -R%,

wherein:

20 Ring A is selected from the group consisting of Cs-wecycloalkyl,
Cs-wcycloalkenyl, aryl, 5-10 membered heterocycle having 1,2 or 3
heteroatoms selected from N, 0 and S and §-10 membered heteroaryl
having 1, 2 or 3 heteroatoms selected from N, O and S

cachdisOor1;
25 €is0,1,2,30r4;
each R® is the same or different and is independently selected from the group
- consisting of H, halo, alkyl, alkenyl, alkynyl, cycloatkyl, cycloalkenyl, Ph,
Het, ~-CH{OH)-R*-OH, -C{O)R’, -CO:R’, -CO2-R~Ph, -CO2-R*-Het, -
-C(O)NR'R®, ~C{O)N(R”)C(O)R?, -C{O)N(RT)CO=R’, ~C{OIN(R')C(OINR'R®,
30 ~C{OIN(RTIS(O):R’, ~CIS)R", ~CISINRTR, ~C{=NR')R, ~C(=NRINR'R,
-CR’=N-OR®, =0, -OR’, ~OC{0)R’, -0C(0)Ph, -0C(0)Het, ~-OC{O}NR'R®,



-N(R1S(0) 21r, -N0O2, -CN, -N3and a group of 8ilehrbey 2007

~(ii): 5 e 19... The conpound according to any of

clainms 1-18, wherein R |s H, halo, alkyl or 10

-NR R 20. A conpound sel ected fromthe group

consi sting of. 5-(5, 6-Di nethoxy-1

H benzi m dazol - 1-yl)-3-{[2-(tr|lfl uoronethyl)-

benzyl ] oxy}t hi ophene- 2-car box#A de; 15

5- (5- (Met hyl oxy) - 6-{[ 2- (4-met hyl -| - pi perazinyl)ethyl]o
1H benzi m dazol i) -

gy% {[2-(tr |Z|f r%rg%ﬁhyﬁélﬁeﬁgﬂlq“ﬁ&’ (r§(0)Bhey §ObHettNE e ne

car boxam de; -N(RIC(OJR", -NIRICORR", -NIR')-R-COR", -N(a’)cw]nn’a‘

3-[1- (2Ch|orEeny ”& di net h ﬁ/ %

ni dazol - | - yI INRI-BHRENNR'R n¢l0 amNi%’JCIO)Het. (R')Ph -N(R Het,

> (5, 6Dt et oo ggie SR, SubdcoBuplet |

henyl ) et hoxy] t oxam

S+ benzi i daz-d*l(R'Dc(SleR’BB’[-liet( AU F=S{aRy NOw -GN
ene- 2- car boxam de; 5-{6-[(4-Piiperldinylnmethyf oxy]-1
H benzi i dazol - | yl}

ot Miﬁteilwhmél‘ mﬂe)“ptcbwl}dré é %mtmgn}scmyj is not halao pHOIRS c BIORRIR’,

‘E:"] 0 ESHE IR NG, CIaNRRY -CI=NRINRTRY -CR=N- R’ 1OR",

y) - 1N béﬁ)]rﬂ‘n-&@)ﬂﬁ-ﬂ‘ —NR’B‘ 3N(RIC(O)R®, -N(R’]S(O)zR' -NO:, LN o -Na:

IOS E%\égﬁn d)él{chlﬂa odlﬁnJHVwRePJ‘ lﬁ)nlﬁ LH:F écqy 6.}RQ)§erot gal&.hbfbma.enec a

5- 6- { [s:mmm-nmnctsw PCSINATR':CIINFORE REl=NRTINERY - 1#- b
CEPL T RPN DRY 1O ST -SORR, -NRR', -NIRCIOIR, -NIRIS(ORR,
}oxy) Z-AKH,l-ONhenNﬁar boxam de;

B TS e eﬁ,%;{%{ zhf?q éﬂsPQg ofg-g %lal I?&'II&E 6%’% -_é(O]fR’.

15(t rifl umpimw(d}nhqmd[()mtmyﬁ.}.qwﬂe)aﬂ hi ophenecar boxa

20

30

m fe. Februyary 2007 225
5- %W‘z“%??fﬁm i n- 4- yt et hoxy) - 1

‘H @RAR! AHdRAEPR dre Melsanie {u[tﬂfferent and are each mdepcndent!y selected
trlfl %ororreth yl ) benzyl ] oxy}t hi ophene- 2- car boxam, de;

5- [ 6- ( Aoy thegroupicansistipy af Hollyh alkenyialkgvirisloatiyland v | - 3
-{[2  cycloalkenyi;

wherein when R’ Is -C02CHs and n is 0, Q' is not -OH;
or a pharmaceutically acceptable salt, solvate or physiologically functional derivative
thereof. '

2. The compound according to claim 1, wherein R' is selected from the group
" consisting of -C{O)R”, -CO2R and ~C(O)NR'R".

- 3.~ The compound according to claim 1, wherein R' is selected from the group

. .consisting of -CO:R” and ~C(O)NR'R®,

4, The compound according to any of claims 1-3, wherein b is 1



(trifluoronethyl)benzyl]oxy}thi ophene- 2- caBlFebaiiage2007

5- [ 5- Ft uor o- 6- ( 2- nor phol i n- 4-yl et hoxy) - | H benzi m dazol
-1-yl]-3-{[2-

(trifluoromethyl) benzy| ] oxy} t hi ophene- 2- car boxam de;
5-[6- (Met hyt sul fonyl) -

H benzi m dazol -1 -yl ] - 3 {[2-(t ¢ uor onet hyl ) benzyfj oxy
}- t hi ophene- 2- car boxani de;

ot Bz TRERERRouRd cqiging ) <3 SHTs - Atl i s deied wherein b

5 (151 ondXY'npdeleoted flolrt -ve NAN(RN-(aAO)L,--0e(0)-) ~GOMN(R-(Jos{0)L uor

o PO e A YPBEIAFY | T oxy) - 5- (5. 6 i met hoxy- 1

H-ben2| m dazol -1 - y|)th| ophene- 2- ('ar boxam de; 15
3-[(2- Chloropyrldln -yl ) met hoxy] 6- di met hoxy- 1H

ooty i SHERIMPPUN Ao HLARIS, Wherelp 0L d@ned wherei 8 s T and

5- (ﬁ.séelaﬁﬂeﬁmxm. LN;R’]— -ch - -OS(O)z- -N{R’)SO:- and ~-N(R7)C{0)-.
H benzi m dazol - 1-yl [ [ uor op

yl ) met hoxy] t hi ophene- 2- car boxam de

3- [7( 2- I s [ hoxy- 1

it Lonz meqamapurfd Ssfay Ry BPihs T RelER oI dor
3-[(6- Chl or o- 1, 3- benzodi oxol - 5-yl ) net hoxy] --5- (5, 6-di ne

10t hgxy- 1 HE&JHd%?&iP&iﬁd fo af) of QAP 1SN GnGein AY ROI&HIHFom the

5- (5, 6-

HFBROHE corisistingef-H, alkl) alignfi( akynyit andaegrioupl of dorpitatiffophene- 2
- carboxam de; 25

3-[ (3- Ami nobenzyf) oxy] 5 6 di et hoxy- | H benzi m dazo
| -1-yl)thl ophene- 2- c R HeR’)5- (6- Br ono- |

H benzi m dazol -1 -yl)-3-

[ 2- (trMioromet hyl ) benzylf] - oxy} t hi ophene- 2-

15 car boxam de;

20

25
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a1 BamRng SGHorAng § ARLorHms 8 e ke group of

Fehrmlﬂi (i) 28ORing mﬁselected from aryl, 5-10 membered heterocycle having 1, 2
or 3 heteroatoms selected from N, 0 and S and 5-10 membered heteroaryl having 1, 2
or 3 heteroatoms selected from N, 0 and S.

10.  The compound according to any of claims 1-8, wherein R® is a group of
formula (ii) and Ring A is selected from the group consisting of cycloalkyl,
tetrahydropyran, tetrahydrofuran, morpholine, piperidine, phenyl, naphthyl, thiophene,
furan, pyrrole, pyrrolidine, pyrrolidinone, imidazole, benzofuran, benzimidazole,

,ﬁo So o S




3-1(

H benzi mdazol -1-yl)thl ophene-2- carboxam de;
(5
I

2- Bronobenzyl ) oxy] - 5- (5, 6- di met hoxy-1 8 February 2007

5- (5, 6- D net hoxy-1 H benzi m dazol -1
-yl)-3-[(2-fornyl benzyl ) oxy] t hl ophene-2- carboxam de;
5

5-(1H Benzi m dazol - 1-yl)-3-{[2-(trifl uoronethyl)benzyl
] oxy}t hl ophene- 2- car boxani de;228- (1

H Benzi m dazol - 1-yl )-3-[(2-ni trobenzyl)oxy]thl ophene-2
- car boxam de; 5-(6-Met hoxy-i

H- bbiazi fhelgorpound gacprding te qufmlafmmbﬂ%mm Q' desalested fram
)Zf ﬁ&ng%gg%ns%ﬁﬁ gooxam de; 10

ar bonyt - 5- (5, 6- di met hoxy- | H benzi m dazol -1 -yl
)t hien-3-yi 2- nethyl benzenesul fonate and

. phar nee@M, i cald-yallgr: Cepd-adiefiyl s a-G—ally at es and

physi ol ogi cal | y functional derivatives thereof. 15

1. A pharnace cal conposition conge~ sing a conpound
accor d-i-Qg-(R((Rz);La‘l) 5—IN-2{R%); ﬁn LR, -

phar maceut i cal ~edgnposi ti on ac,bordl n cl aT m

further conprising a pharmaceuly cally acceptable

carrier, or_exci pi ent. The

phar ne iR, on acg @ (ggi‘ i 21

further conprising a chenot he oq. A
10rret hod fQr treating a conditi d| ated by PLK in an

ani mal , . hod 25 conpnsng nistering to
t he arTl'"ﬁ'gl m hurheandy eig @ ﬂﬁggt repf 2
conpoun& according to any of clains A et hod

for treating a susceptible neoplasmin an aninmal, said
met hod conprising admnistering to the animal a

therapeutically effective ampunt of a 30 conmpound
acddr di g compaingd asgordingforagy of clajms 3-Hewherejp ‘299qu2§7

1526 forhilfa, (%ngs@qopé,cy ng to claim?25, wherein said

30

SUSCGptI neop asm | S

13.  The compound according te any of claims 1-12, wherein R® is a group of
formula (ii) and d is O.

14.  The compound according to any of claims 1-13, wherein wherein R® is a group
of formula (ii} and each R® is the same or different and is independently selected from
the group consisting of H, halo, alkyl, alkenyl, alkynyl, cycloalkyl, -OR?, -S(O}R’,
-S0:NR’R®, -NR'R?, -N(R”)S(0):R®, -NO:2 and -CN.

15.  The compound according to any of claims 1-14, whereinn is 0, 1 or 2.
16.  The compound according to any of claims 1-15, wherein Q? is defined wherein
bb is 1 and Y? is ~0-, -S(0)s-, -N(R")-, -C(0)-, ~0C{0)-, ~COz~, ~C{O}N{R)~, ~OS(0):-,

-N@R)S(O):-, ~N{RIC(O)-, -N(R)COz- and -N(R)C(OIN(R)-.

17.  The compound according to any of claims 1-16, whereln ceis 1.



sel ected fromthe group consisting of breagiFebiigs 2007
“colon ¢cancer, lung cancer, prostate cancer, |ynphom,

| eukem a, endonetrial cancer, nelanoma, ovarian

cancer, pancreatic cancer, squanpus carcinona,

carci noma of the head and neck, and 5 esophageal

carci noma. 27. A process for g%ﬁepari ng a conpound
according to any of clainms 1-20, said 20 process
conprising reacting a conmpound of formula (I11): (O /

/ 11, with a co und of formula (M 25 , R 1V
whdPei nThefmpaindaeeylagtoamy af S 4rig whestimsich ! s ghesame or
al H;ffegenahﬁiﬁi@%)ﬂdepe?xhﬁmgélectedq{ﬁ flﬂ'gkddp’coﬁﬁéﬁh@gd I'k.fl"t_ﬂlf.l aligfd
sui t abl e ca | rotectin roups : e

prd ‘?—:@’L am F%’ﬁ'o%@ﬂ aﬁﬁ?'&’o:sf(ywm@gﬁsg(m@wer
COnM(RNS(ORES, LN, -ENEIN:hd a GO0 6f folifla @):COMPOUNd of

formula (1) to a pharnmaceutically acceptable salt,
Ssolvate or . physi glogical ly functional derivative
thereof. 5. 29. The c- Rhaccording to any of clains
3A | further conprisixg-the Step of converting a
conmpound of formula (I); or a pharmaceutically
acceptabl e salt, solvate or physiologically
functional derivative thereof to another conpound of

f o9l dhogonnound aqshedingde anyt df clainsyl-48; exhpieintA® & H; hald, alkyl or

10 SQlngatee or physiologically functional derivative

thereof. 10 30. A conpound according to any of O ains
1-20 for use I'n therapy. 31. A conpound according to

f ' - ' t he .t t t of
cab,Pt Achpiiesrieded fom B artih costi ' "1 52, %A
c SriSsubithetimey Hibegzitmidazby -y 3-¢[2aftmfyofondéhyi)or use | n

the treat nent usceptihbl e neoplasmin an ani mal.
8 Febrggygf%gfop%gaﬁfbogare ffpound according to any

15 oB-(5+Methyloky)26 {[2F(@-methyd-1i-gipérienyl) Al oxFI2 Hbbnzimidazol-1-yl)-

20

25:

30

3-{{[2-(trifluoromethyl)phenyllmethyl}oxy)-2-thiophenecarboxamide;
3-[1-{2-Chlorophenyljethoxy]-5-(5,6-dimethoxy-1 H-benzimidazol-1-yl)thiophene-2-
carboxamide;
5-(5,6-Dimethoxy-1H-benzimidazol-1-y)-3-[1-(2-methylphenyl)ethoxy] thiophene-2-
carboxamide;
5-(5-Amino-1H-benzimidazol-1-yl)-3-[1-(2-chlorophenyl)ethoxylthiophene-2-
carboxamide;
-~ 5-{6-[{4-Piperidinylmethyl)oxyl- 1 H-benzimidazol- 1-yl}-3~({[2~
(trifluoromethyl)phenyl]-methyl}oxy)-2-thiophenecarboxamide;
- 5-{6-(Methyloxy)-5-{[3-(2-oxo~1-pyrrolidinyl}propylloxy}-1H-benzimidazol-1-yi)-3-
{{[2-(trifluoromethyl)phenyllmethyl }oxy)-2-thiophenecarboxamide;

: A-S-[S-—{[3'-(DimethylamIno)propyl]oxy}-'-s-(methyloxyl-I-H-benzimidazol-1—yﬂ-—3-({[2-

.[Eri-ﬂuoromethyl]phényl]methyl }oxy)-2-thiophenecarboxamide;
5-{5-(Methyloxy)-6-{{2-(4-morpholinyl)ethylloxy}- 1 H-benzimidazol-1-yi}-3-({ [2-
(trifluoromethyl)phenyllmethyl} oxy)-2-thiophenecarboxamide;



20 condition characterized by inappropri at8 Rebrhalys2007
proliferation in an aninmal. 34. A conpound accordi ng
to any of clainms 1-20 for use In inhibiting
proliferation of a cell. 25 35. A conpound accordi ng
to any of clainms 1-20 for use in Inhibiting mtosis In
a cell. 36. The use of a corrggynd according to any of
claims 1-20 for the preparati a medi canment for
the treatnment of condition nmediated by PLK In an

i 7. f
o A T2 Mgl hoa-ViRBomp-a B Pt MBS i oot f or
the tre&ﬂﬂwbm%wmemvmwdah@gww@mdkn ?n Ianl mal .
u oral n (0] (0] Cl al N
%ﬁ'ﬂ'ﬁ'%r’é’&éﬁ% Uﬁ'b mi@“ﬂ"ﬁﬂ&ﬁc ?rgnt for the
t r eat rre(tt.ﬂaﬁrmaetﬁfmaizwum ﬁa.elzeédrmﬂmm

riate ce ul ar feration.
3‘ -ﬁc(awm%mraréﬂtwtng 6ﬂ1§’FFZ§.'FHgZ°&1tYHrﬁJHGnd
accor di ﬂﬁﬂﬂd?mﬁé’tﬁvllﬁéngvlﬁfig@io e%@-zt&%dﬁrﬁidb n the

trea[ n 0 neo lasm I n an ani mal
o EbMgthyGytonyip B-bnnxim;da@wpdium{%&tﬂﬂwqmﬁm)bmyllw}s

N SR ﬂhgbphgﬂe%_&rb%ﬁfdgj n: Is selected fromthe
iﬁ' conS|st|n of H, alky I al kenyl , al kynyl

: F@romopyn@@g yl)metmp@j-ﬁpﬁs Rgflmeth]p@)lf(-mm;ol-I -
10 C( 0 N(Jgﬁ)l%é(ﬁ% Qgﬁarboxagu@' N(R7) =Ph, - (O N(R7) Re-Ph,
9tmm+m:m)da¢m¢l@>{mmuom@mmu@m8
oo Eﬁ?‘?‘aﬁ 2-%@"%8 B7) R0 Ph. < Re-SR7.
oxgbertaflopi-B5,6rlimeth Gy=DREnirRBYeIR2- Ph,
- R2 NR%Oph%Zﬁ%mlu%g OtR7, -S(0O) 2NR7R8,
15 3-[(2-Chloropyridin-3-yl)methoxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl)thiophene-2-carboxamide;
5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[(2-fluoropyridin-3-
yl)methoxylthiophene-2-carboxamide;
3-[(2-Aminopyridin-4-yl)methoxy)-5-(5,6~dimethoxy-1H-benzimidazol-1-
20 ylithiophene-2-carboxamide;
3-[{6-Chloro-1,3-benzodioxol-5-yf)methoxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl)thiophene-2-carbaxamide;
5-(5,6-Dimethoxy-1/-benzimidazol-1-yl)-3-[(2-nitrobenzyl)oxylthiophene-2-
carboxamide; _ '
25 .3-(3-AminobenzylJoxyl-5-{5,6-dimethoxy-1H-benzimidazol-1-yljthiophene-2-
carboxamide;
5-(6~-Bromo-1H-benzimidazol-1-yl)-3-{[2-(trifluoromethyl)benzyl]-oxy} thiophene-2-
~ carboxamide;
3-[(2,6-Dichlorebenzyl)oxy]-5-(5,6-dimethoxy-1 H-benzimidazol-1-yl)thiophene-2-
30 | carboxamide;




h
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15
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S(O 2N(R7) - Ph, S(O) 2N(R7) =R2- Ph, - NR7R8, Eéebr 2007
-N(R7)-R2-Ph, -N(R)-SO2R8 and Het; Ph is phenyl
optionally substituted from1 to 3 tinmes with a
substituerrt selected fromthe group consisting of

hal o, al kyl, -OH, -R2-CH, -O al kyl, -R2-0O al kyl, -NH2,
-N(H) al kyl, - N(al kyl)2, - %g -N3; Het Is a 5-7
menber ed heterocycl e having 1 3 or 4 heteroatons
selected fromN. O and S or a 5-6 nenbered

het hav| t er.0af orns sel ect ed
RGP Raa-(s Ermetany b ks YR IpREnS-Zo m
1 to 2 tarﬁﬁ:&mmeth a substltuent selected from the
gr%u&?y&’ny Sti P of h azi “ ﬂl?q(fq?ﬁlbrzwqfwlﬂe% h(g;é')??,
-CN andcarb&amid@lso 2 3or4, @@ Is a group of fornula:

-(R2) ..+ (Y% - (R2) oF- or two adjacen groups are
se|5ée!H&f(ﬂﬂF'aﬂ#q*ﬂevﬂg?-gl?pltéwmwgewﬂw% ppheaeieny | |
- OR7, capbddirhidé: and -NR7R8 and together with the

carbog atonms. t o ch they are bound, they. form a

csédy zﬂsmldﬂztﬂqia@y%aw@bynzvl wkwyphcmfrmarhommd 8
Febt

et o et fetBmldgagl e HER T Rty hophepe-
het er oaf-g#rbexamidey 1 or 2 heteroatorrs sel ected from N,

0 ' t d
ar?ﬂ?@ﬁ‘”‘?ﬁ’é‘!@ g%d‘{'ﬁ&h@’aﬁ ?&'Z o5 'VI?H‘LE' eﬂgangnor
di fferemthﬂbnjiztmsummd&tpendent |y sel ected fromthe group

e e e ool

'@WWCOMN(R?) -S(O 2N(R7) (9 -, -N(R)S(Or,
-N(Rl)C(O) -N(R7)COr and -N(R7)C(O)N(R1) each R2
is the sams or different and is independently sel ect ed

f ridm t eplgrmacputivalncoimpositian wpriskiga/dompounddceating ensmyasfd

al e; each R4 is the sanme or different and is
eaég%'nlyk%g‘pendently sel ected fromthe group

22, The pharmaceutical composition according to claim 21 further comprising a
pharmaceutically acceptable carrier, diluent or excipient.

23.  The pharmaceutical composition according to claim 21 further comprising a
chemotherapeutic agént.

24. A method for treating a condition mediated by PLK in an animal, said method
comprising administering to the animal a therapeutically effective amount of a
compound according to any of claims 1-20.

25. A method for treating a susceptible neoplasm in an animal, said method
comprising administering to the animal a therapeutically effective amount of a
compound according to any of claims 1-20,



consisting of H halo, alkyl; alkenyl, alkgmpdbruary 2007
-C(OR7, C(ONR7R8, -COOR7, -C(S)R, -C(S)NR/R,
-C(=NR7)R8, C(=NR7)NR7RB. -CR7=N-OR, -ORS, -S(0)1R1,
-S(0) 2NR7R8, -NR7Rt -N(R)C(O R8, d%R?) S((O2'R8, -I
ANTNO2, -CN, -N3 and a group of fornmula (ii): ((Fe)a -
Re Werein: teal RlngA|s sel ected fromthe group

L s T e
Ee: er oaﬁdﬁ@tﬁb@m cthcsmlonfnmmtsung of hmkt Eamadctﬁonll@mt:m.gin?@dccr
et eroa et ef oa sel ected fro
N O anirostaRABg tpofa ey bioRB Al B S, sciting, fgHan cancer,
]Ics the penceeatic cai:cérfsnumﬂus@mdlfnbﬁa.lcﬁd:apmadlegk:hyamlfemblﬁdnd
rong nsisting o alo, a ., ai kenyl,
ai kynyl &%ggﬁﬁ'ﬁ% %’ycl ogl kenyl, Ph, Het, y_ d
CH(OH) - R2-OH, -C(O)R7, - CO2R7, COrR2-Ph, -CO2-R2 Het,
O NRA.R8 A prSKeQé) 7,
%og R 0( O) NR7%K§ZB€%§%%§%’P§§%¥® 9’&%%/“""5 1-20, sald

qtisg a cappoury MRRBUla (INCR7=N- ORB, =0,
- OR7, OC(O)R? -0C(OPh, -Q(OMet, 8 February 2007

231 - 0) NR7RS8, O Rz- RT , -S(0O 2NR7R8,
500y 2Ph SO et - B @* & s, R

8, N(R7) CO2Rs,

I - N( R7§mﬂz§ %%ggﬁ?ﬁqu@ﬁqoqhg . N( R7) C( O) Het ,

-N(R7) Ph, -N(R7)Het, -N(R?7)L(OJfNR7- R2- NR7R8,
%{ R7) C( O) N(R7) Ph, N(R7)
-N(R7) C(O N(R7) - R2- Het , - :
-N(R7)-R2S( O 2R8, -NO2, -CN a -N3; wherein when Q2
R4 |s not halo

is defi wh and cc |
'_ é( O)e RI7 n e-g:hereﬁlrlﬁ“ selec?ed]from ghe groupséonsisting of alkyl, alkcnyi. alkynyl
cycloalkyl, cycloalkenyl and suitable carboxylic acld protecting groups.

28.  The process according to clalim 30, sald process further comprising the step of
converting a compound of formula (I} to a pharmaceutically acceptable salt, solvate or .
physlologically functional derivative thereof. '

5. 29. The process according to any of clalms 3031 further comprising the step of
converting a compound of formule (1) or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof to another compound of formula (1) or a
pharmaceutically acceptable salt, solvate or physiologically ﬁmcﬂonal derivative
thereof,

10™
30. A compound according to any of Clalms 1-20 for use In therapy.

31. A compound according to any of Clalms 1-20 for use in the treatment of a
condltion mediated by PLK In an animal.
15" :
32. A compound according to any of clalms 1-20 for use In the treaimcnt ofa
susceptible neoplasm In an animal.



.-C(O NR7R8, -CX2R7, -C(S)R7. -C(S)NR7RS. 8@ebNiyE007
-C(=NR7) NR7R8, -CR7=NAR7, -OR7, S(O,R7, S(O) 2NR7R8.
-NR R8., -N(R7)C(OR, -NR7)S(O 2R8, -NO2, -CN or

. X13; R5 Is selected fromthe,group consisting of H,

hal o, al kyl, cydoal kyi, OR7, S(OhR7, -NR7R8,

-NHC(O R7, -NHC(O NR7R8 and -NH3BO 2R f Is 0,1 or 2;
and each R7 and each R8 are the sane or different and
are each independently selected from the group

consi sting of H, alkyl, alkynyl, alkynyl, cy cloalkyl

and cyc I3éal&mpbvnm0rdba¢mamf clgintsHe2Gsfarmesedn the treatment of a

di 4,

plhadr ?nratgggtth ,6'29[3 y acce g %Ipio %PF 'Ekné@? b%{i@ﬂ%ﬂpﬁWa Fanial

physi ol ogi cal |y functional derivative thereof. 41. An

R i somet®of BB RRHAERIY ufdlind 1520 o e T inibiing ploferation
5- ( 5- AR el | ht benzi ni dazol - 1- ) -

41- Cz. ol hrrophenyl ) et hoxypl ophene- 2- car boxanki e;
3{i-(2-Chi orophenynet hoxy), 5-(5, g. di net hoxy- |

H$Henzi 35 dagsmpolind/dccbidingiib 8f\eofHaims 1-26Fd? WA lithftiting mitosls In a
- 5- ( - D met hoxy-1

-benz | azol - 1- yI) 3-(1- (2- et hyl phenyl ) et hoxyl
t hi ophene-2- carboxam de; and pharnaceutically

accept EI ?hsal t sol vat es and physi ol ogi cal ly
functig 2 Phest pfa.eompaund aecardingrto any of dlalms 120 for the preparation of

a medicament for the treatment of condition medlated by PLK In an animal,

37. Theuseofa compound.according to any of claims 1-20 for the preparation of
a medicament for the treatment of a susceptible neoplasm in an animal.

38.  The use of a compound according to any of claims 1-20 for the preparation of

3 amedicament for the treatment of a condltfon characterized by Inappropriate cellufar
proliferation.

39. A phammaceutical composition comprising a compound according to any of
claims 1-20 for use in the treatment of a susceptible neaplasm in an animal.
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40. A compound of formula (lb):

—{5

Ib
. \ / R’ Ro
,(o) «de R,

wherein:
R is selected from the group consisting of H, alkyl, alkenyl, alkynyl, -C(O)R, -

' -CO4R’, -C{O)NR'R?, -C(O)N(R")OR?, -C(O)N(R")-R*OR?,
-C(O)N(R7)-Ph, -C(O)N(R”)-R%Ph, -C(O)N(R")C(O)R?,
-C(O)N(RTYCO,R?, -C(O)N(R)C(O)NRR®, -C(O)N(R”)S(0)=R",

““RZOR’,"-R%-0-C(O)R’, -C(S)R", -C(SINR'R?, -C(S)N(R")-Ph,
-C(S)N(R")}-R*Ph, -R%-SR’, -C(=NR’)NR'R®, -C(=NR”)N(R%)-Ph,

-C(=NR")N(R®-R%-Ph, -R*NR'R®, -CN, -OR’, -S{O)}R’, -S(O}NR'R",
. - “S(0)2N(R")-Ph, -S(O);N(R?):R%-Ph, -NR'R?, N(R")-Ph, -N(R")-R*Ph,
-N(R")-S0.R® and Het;

Ph is phenyl optionally substituted from 1 to 3 times with a substituent selected from the
group consisting of halo, alkyl, -OH, -R*OH, -O-alkyl, -R*-O-alkyl, -NHz, -N(H)atkyl, - -
N(alkyl)2, -CN and -N3;

Het is a 5-7 membered heterocycle having 1, 2, 3 or 4 heteroatoms selected from N, O and
S, or a 5-6 membered heteroaryl having 1, 2, 3 or 4 heteroatoms selected from N, O

and S,-each optionally substituted from 1to 2-times. with a substituent selected from
the group consisting of halo, atkyl, oxo, OH, -R*OH, ~O-alkyl, R’-o.alkyi -NH;, -

N(H)alkyl,
-N(alkyl),, -CN and -Ns;

nis0,1,2 3or4; ‘ | _

Q?is a group of formula: -(R’)..-(Y’)w-(Rz)w-R‘ R
or two adjacent Q? groups are selected from the group consisting of alkyl. alkenyl -

OR’, -S(O)R” and -NR'R® and together with the carbon atoms to which they are
bound, they form a Cs.eycioalkyl, Cs.ecycloalkenyl, phenyl, 5-7 membered .

*
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heterocycle having 1 or 2 heteroatoms selected from N, O and S, or 5-6 membered

heteroaryl having 1 or 2 heteroatoms selected from N, O and S;
aa, bb and cc are the same or different and are each independently 0 or 1
each Y2 is the same or different and is independently selected from the group consisting of -

O-, -S(O)-, N(R)-, -C(O)--OC(O)-, -COz, -C(O)N(R")-, -C(OIN(R")S(O)z-, -
. OC(O)N(R")-, -OS(O)z, -S(0)N(R")-, .
~S(0)N(R")C(O}-, -N(R")S(0)z-, -N(R")C(O)-, -N(R)CO,- and
N(R")C(O)NR')-;
each R? is the same or different and is independently selected from the group oonslsting of
alkylene, alkenylene and alkynylene;
each R“ is the same or different and is each independently selected from the group
consisting of H, halo, alkyl; alkenyl, alkyny!, -C(O)R’,
-C(OINR'R?, -CO;R’, -C(S)R’, -C(S)NR'R®, -C(=NR")R’,
" .C(=NR")NR'R®, -CR’=N-OR’, -OR’, -S(O}R’, -S(O)_NR'R®, -NR'R¥,
-N(R")C(O)R®, -N(R")S(O).R®, -NO, -CN, -Nsand a group of formuta (i):

«R’), -R%,

wherein: : L

Ring A s selected from the group consisting of Csocycloalkyl,
Cs.1ocycloalkenyl, aryl, 5-10- membered heterocycie having 1,2 0r 3
heteroatoms selected from N, O and S and 5-10 membered heteroaryl havmg
1 2or3 heteroatomsse!ected fromN,Oand S

eachdisQort;

eis0,1,2,30r4;
-gach R"islhesame or different and is independently selected from the group

consisting of H, halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ph, Het, -

CH(OH)-R%OH, -C(O)R’, -CO:R’,
“C02-Rz-Ph, -CO-R%Het, -C(O)NR'R?, -C(O)N(R’)C(O)R’
-C(O)N({R7)CO2R?, -C(O)N(R”)C(O)NRR®, -C(O)N(R")S(0).R’,
- -C(S)R?, -G(S)NR'R?, -C(=NR")R?, -C(=NR")NR'R®,
- *<CR™=N-OR?, =0, -OR’, -OC(O)R’, -OC(O)Ph, -OC(O)Het,

A



8 February 2007

231

-OC(O)NR'R?, -0-R%S(0);R’, -S(O)R’, -S(0):NR'R?, -S(0)zPh, -S(O){Het -

NR'R®, -N(R")C(O)R®, “N(R")COR?,
-N(R)-R-CO,R?, -N(RT)C(O)NR'R?, -N(R"}-R*-C(O)NR'R’,
~_-N(R)C(O)Ph, -N(R)C(O)Het, -N(R7)Ph, -N(R")Het,
-N(R”)C(O)NR”-R%NRR?, -N(R”)C(O)N(R")Ph,
“N(RIC{O)N(R")Het, -N(RT)C(O)N(R)-R%Het, -N(R")S(0).R’,
- -N(R")-RAS(0),R®, -NO2, -CN and -N;
wherein when Q? is defined where bb is 1 and cc is 0, R* is not halo, -C(O)R’,
o “C{OINR'R, -COzR7, -C(S)R?, -C(S)NR'R?, -C(=NR")R®,
*C(=NR')NR'R®, -CR’=N-OR’, -OR’, -S(O)R’, -S(O):NR'R®, -NR'R",
N(R)C(O)R?, N(R7)S(0).R®, -NO, -CN or N3; -
R’ is selected from the.group consisting of H, halo, alkyl, cydoalkyl, OR’,
, ~S(O}R’, NR'R?, -NHC(O)R’, -NHC(O)NR'R?® and -NHS(0).R’;
fis0,16r2;and
each R’ and each R® are the same or different and are each independently selected from
the group consisting of H, alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyt; and
each R® is the same or different and is selecled from H, halo and alkyl; _
“or a pharmaceutically acceptable salt, solvate or. physiologically functional derivative

thereof.

*

41, An R-isomer of a compound according to claim 43,

a2 An Reisomer of a compound selected from

s

5-(5-Amino-1Hbenzimldazol-1-yl)-3-[1-(2-d1lorophenyl)emoxy]thlophene—2-carboxamtde

3-{1-{2-Chlorophenyi)ethoxy}-5-(5, 6-dimethoxy-1/#benzimidazol-1-ylithiophene-2-

- -carboxamide;
-6+(5, 6-Dimethoxy-1#tbenzimidazol-1-yl)-3-[12-methyiphenyl)ethoxy] thiophene-2-

carboxamide;

" and pharmaceutically acceptable salts, solvates and physiologieally functional derivatives

thereof.



