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BENZI M DAZQOL- | - YL- THI OPHENE COMPOUNDS FOR THE

wq READMRMIT OF CANCER BACKGROUND OF THE | NVENTI EXr/8SI0g024272

present invention relates to novel conpounds,
pharmaceutical fornulations conprising these
conpounds, and the use of these conpounds in therapy.
More particularly, the present invention relates to
novel conpounds and nethods for treating conditions
R P B O 2 0Py 1 PB)-0UHT P REENK; ﬁ%}%@UN%%sF@ép’-EHEoF’gW%%T EEnEANCER
and other conditions. 10 Pol o-like kinases ("PLK")
are evol utionarj 'y hr eoni ne ki nases
that play crltdAQ&Gﬁggﬁﬁ '?ﬂ"ﬁ@&ﬁ“ﬁb ng processes in
the cell cycle. PLK plays a role in the entry into
and the exit frommtosis in diverse organisnms from

The preszst inventhemrekdtésdn noe¢llcompotrids, phasinackegicPirrmul s,

and PLK3. 15 Pol o- |4§F king es_are known ,%o be M
com g S copthouny 3a B e GERSe CosppalifgRln therayMore

partid@BAR Re pleSéntERRANOIE reldted W dveldonigdaniodial ReAbSs kK
enes in these organisns result in disordered mtotic

treatsrm mﬁé@ns sediates O Rederpike Kigaspususeerdibde reenlapes @i oftsti c
cond tg il RNA interference experiments on Drosophila
bq have shown that ablation of 20 polo in S2 cells
resul ts in G/ Marrest and apopt osi s PLK1 is the

unman Dr osophi | a pol o. is believed to
Poloﬁé«f .kmaéfrs\lé’dK%r@r% ﬁ\@ll&mnaylv. cavsir\‘ﬁdtssenfdthrwwglﬂn%ﬁéthat

play t@ﬁﬁéa\f IE§)| ulé“(ﬂ*g;gp gée&@g\?\ﬁmg&w 2{ ELANA sAGhIMAthOEntry

ep OSD urn renoves
into amdhtHa éxtblrfyorp ndapid diserkse orpanidik frofhyeaststetnsanupalém cells.

activation op for _cdkl that leads to mtotic entry.
PLK ipeikdesiled. E'H%smpat es cyclin Bl, the cyclin 25
partner of cdkl, resulting in nuclear |ocalization.

During mtosis, PLKL has been shown to play roles in
Polodimtkimasosraze kmawnr ot beogsseantid! for orituotsig timV@stmm)hil;l and

d t i ti DI PLK1
Xenagng orr e Dlsamit eyt Has fompoad IR defes R hes Gradnegp | °
resull Wél?&@éﬂéh@ﬁlkd’i& sﬁﬁ‘l@Ie§Cath\{ﬁD‘rd%GplﬁléhH@ﬂah§nsQfantU%QfmbrY(onlc
anap aseggronntlng conpl ex (cdcl6 and cdc27

Iethaé,l BNpr@ reocy bregesisiradirmsqpnia Qolnéwavma'tovwmdlhat ghlaftiasy of
poo SEARTENH 5y AP saSRARHIE ARER GRS PR
Drosgwllarkﬂ)l@nl@ﬁmfbﬁ@«ed Rblsd inmwedlis ehedndy idto@iltdSis through the
activation of Cak by phosphonylating antl attivating the phosphatase cde25C. 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 involved in
formation of the mitotic spindle. PLK1 is also involved in the exit of cells from mitosis
by phosphorylating and activating subunits of the anaphase-promoting complex
(cde16 and cdc27). PLK1 also phosphorylates cohesin proteins that hold sister
chromatids together, exposing separase cleavage sites, and allowing separation of

sister chromatids during anaphase. PLK1 may also play a role in cytokinesis through
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phosphoryl ation of the kinesin-like notor protein
MKLP1. Inhibition of PLKL thus has the potential to

WO paoafoi4spe Wit h several stages of mitosis. EXpPEEERIN3/024272
and activity of PLK protein increases during the cell
cycle, reaching its peak dgring mtosis when it is
al so maximally phosphorylated. PLK1L nRNA is highly
expressed in cells with a high mtotic 5 index. PLK2

serumi o] i P s
o BTN MR R T BREPti tv teps
the pRAtiArtoiiMdLerebligh kdveasgagdsNKniwsis e Expregionaint yctivity of PLK
identified as inmmediate- e_arl_é genes. PLK2 .is not very
proteigdnereasea fHon® theas cydiureanhikg iymsalafyringompesis Wagbit issso

oL R4 PEE R 82 i
indexplELdezi(fdiem—i\t\dg&blsmggﬁﬁﬂm:imitPlRBmobfemiz)narélaitﬂpkinassrfﬁ%K
role in the reg

Fibrolﬁgﬁ&rpwﬁh B@fcft?rni@de‘éﬁlﬁ ?%%ﬁ@u\ﬂrgé%ﬁ?&@ﬁgma 208 ane
im me%%—%@{ g%ﬁ\%\f?lhl@f is r@@@l?@ﬁeﬁ?ctst&i%ﬁ, §UtPRRYbYpears to be

assocl neopl astic ce I ncl udi ng cancers).
involvd i ipdgusdtiont oftcald yydieagrogiession thirglphl Mpdhse wft fFPLKIDNRNA
. expressiqn 5in >80% pf |ung a b t .tunors i t.h
differE i 18§ Ko Rescit a8 PbH 1A fabrinah R R Lot
role iPENEFeBlilaSibH @F BlcrBaNBleRUMICS Qhd RlrRtibP BB tHREWRBdMRLdtring
expression, histological grade, and prognosis in
mitosssever al types of cancer. Significant correlations were

found between percentages of PLK-positive cells and
hi st ol ogi cal grade of ovarian and endonetrial cancer

Overdxpr@sioP &7 PLKﬁr@gea@wsé StForiyBt Bsbcidred whhikebplasticreengl y

expressed in i nvadi ng endonetrial carcinoma cells

(incluging eangersk M subdishadstydyrhas showmbighdeyelsof FEKT RYA eypratsiap

: ol iferall [ ' i i
in >80 BP0 Nl SGOEG 10 Bl B SRR L B
tissudd b ekl aadipbhagrahonakteirdanms batwkenFUK ekprgssidn; histological
carci nomas as corrl'par ed to the_correspondj ng nor nal
grade, paG QECNOSHY i1 Seueral fypesiof §RRCCH %famf'ﬁwr?orrs(?gpas \eﬂ?rg%wd
ve | . - . a
R e i
endometrnl aveel ER@L0D 10 f ThetaStadies motpd Hws PUfis stnondig axprassed in

o pBtF A CHSSROA TS R0 Bt R TR TEIeEk s a0 P
mangé'é%v%ot Dalife Ren Qﬁaérﬁ&mll M &iforRAgiR RT-PER %baﬂ}f]s‘i%‘;] PLK

expression survived |onger than those wt ]
overdxpression ahs Beitted ipdE% of esophageal yatisowhs put 7¥h 0§ gasttit
.non-smal |l cell |yung carcipoma sh d sigrilar outco
carcifTias Sompapde the BEspolin] Barals ey A1t s geents Wit
high R&dfs 4PP00 3(Qeh#dion @oﬁﬁé{ﬁbi @RciRbmATHdpRSk GteWiatsfynificantly
anti-m crotubul e drugs has been a successful approach
poorgrprognosis group than those with low levels of PLK overexpression. 1n 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
expression survived longer than those with high levels of PLK1 expression. Analysis of
patients with non-small celi lung carcinoma showed similar outcomes related to PLK1

expression.
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cancer chenot herapy. The taxanes and vinca al kal oi ds
have been effectively used in the clinic, but they
whaone/ousgesi rabl e side effects. In addition, neEEUS2003/024272

tunors appear to have weakened &/ M cell cycle

checkpoints; in response t® mtotic disruption these 5

tunors attenpt to bypass mtosis, leading to mtotic

catastrophe and cell death. Several studies suggest

R e

Disru eyt T B0 S AT U ok e Py b
cancedl @Bdr othEiap. TH@WQR&GS antivinga alkaleids have tdee effiettivetyoused éw

approaches to the treatnept of n l asns. 10 BRI EF
the CERUMRIINETIRAYS ENJORENG FERERES o8RG oD, 7Y TEloTSRRse

have ?l aﬁengd bQH\ﬁ rc‘&k@ﬂ:ﬁt gﬁﬁ@dﬁﬁs L %‘éb%ﬁg & n%ﬂ:;@’@ ‘a%ﬂ.got%fn these

tumovd i fedipt:to IBVpass nﬂie)ble.dewlmg toonitatirecatpstrophc amseaditdeath. of
H al

Severadcqglwfggesltl’éenc)é;ﬂmelal 4 Io’f %hﬁﬁgt@?@ﬁgﬁaﬁ)e a
fatrfek dm, The@é MR fded)imBhe art

feambl%p% E’écﬁ b Cs:oaz&l_:\)téve g O)l&l\ll( F??S) é"?ho) R

for ne@@@rbﬁéﬁ‘t}ﬁ(@)@ﬂﬂ&tmem@fmomasm 0- C(O) R7, -C(S)R7,
-C(S)NR7R8, -C(S)N(R7)-Ph, -C(S)N(R7)-R2-Ph, -R2-SR7,
- C(=NR7) NR7R8, -C(=NR7)N(R8)-Ph, -C(=NR7)N(R8)-R2-Ph,
-R2-NR' R8, - CIRIEFSRMMARY OFTRZ INVERTONNR R8, 25
-S(0) 2N(R7) - Ph, -S(0)2N(R7) - R2-Ph, -NR7R8, N(R7)-Ph,
-N(R7) - R2-Ph, -N(R)-S02R8 and Het; Ph is phenyl

onal. sub .

neco i BE Y pSBRA R P RIS Robh o rymul

(): halo, alkyl, ()—L - R2- -0-al kyl, -R2-Oal kyl, -NH2,
-N(H) al kyl, -N(al kyl)2 -CNand-NS; 30 Het is a 5-7
nmenber ed heterocycl N vi ng 4, 2p13 or 4 heteroatons
selected fromN, O or -6 menber ed
het eroaryl having 3 het er oat ons sel ected WO
2004/ 014899 HEAND$; 024272 N41from N, 0 and S, each
optionally substitittfed from1l t0 2 tines with a
substituent selected fromthe group consisting of

whe@ﬁ'o al kyl, oxo, -OH, -R2-OH, -0-alkyl, -R2-Oalkyl,

-N(H)alkyl -N(al kyl) 2, CNand-N3
R' is selected from the group consisting of H, alkyl, alkenyl, alkynyl, ~C(O)R, -CO2R,

~C(O)NR'R?, -C(O)N(R")OR?, -C(O)N(R")-R%-0R?, -C(O)N(R")-Ph,
-C(O)N(R")-R%-Ph, -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)2R?, -R*-OR’, -R*-0-C(0)R’, -C(S)R, ~C(S)NR'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(0):R’, -S(0)2NRR®,
-S(0)2N(R7)-Ph, -S(0)2N(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, -0-alkyl, -R*-0-alkyl, -NHz,
-N(H)alkyl, -N(alkyl)2, -CN and -Ns;

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
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QL is a group of formula: -(R2)a-(Y )b-(R2)c-R3 5 a, b
and ¢ are the sane or different and are each

wo pabepesdent |y O or 1 and at | east one of a oPChHUS®0I024272

nis 0, 1, 2, 3 or 4, Q@ is a group of fornula:
-(R2)aa-(Y2)bb-(R2)cc-R4 o4 two adj acent (2 groups are
sel ected fromthe group consisting of alkyl, 10

al kenyl, -OR, -S(OfR and -NR R8 and together with

f
LPELELORN SRER o AR 86 s s orm o
ﬁ&fmat&gt t@dc@«o{%ﬁrymltbe k_;mgprtgns‘lstmg o hlaﬁ)tbelkyiam)ﬂnsOH -R%- OIH
t - t
haQTay e.IR AR el 1T A L £ A e o
Q' isaag?]r ﬁ)?rqu C are FWE(Y?@(W)c— di fferent _and are each
[ 8e en 1

y 0 or each Y and Y2 is the sane or
a, b amt & é&rthatamdr diffeientlepd atamath indsgdndentydo br dand belegstoup
consi n of -0-, -S(Of-, -N(R7)-, -C(0)-, -0OC(0)-
- 8291 aotfé) N(R7)-, -C(0)N(R7)S(0) 2, - OC( 0) N( R7) -

-5(0) 2N( R7 -5(0) 2N( R7 0
ntsO_1O?R§7)§)§%O) ~ 2N((R7£)c§1 (-¥\| R(7) Go: b
2is ag\npm))f:(dnmutam)- ~(R8 (R)e:- Rhe same or different and
d from

d ) t
CORETSFPRGTER’ ioupF aEceREieh R kRS g tisfig pelke
eanRnR3-ORNASRAR Snd IRR'RABR Wigethef vithe@né caben bfongash
i ndependently sel ected fromthe group consistin of

HwHietl ey ateldpund dhrefym a garskxp,lﬂﬂﬂkyl C@;(Q@ylgaligeny phenyl,

- SN e A fd B refefd WM FTNO AR s, o

3(—@)11%”8@!%8 he‘té\JHErRBha\nrl@( Rabﬁb&)si%%tomsl\!(el'&ieﬂ(f@@lﬁmo and S;
and _a group of 25 formula (ii): A
aa, bb(qrﬂzgcdare tm)sgme,qr diffrseidh and argpany indepgndspitly f§d1 fromthe

cch S BHLSORBLTHL B0l R ARy ORI

meohsdtiag ofieDer-S(Q)el el\l(th}éiw—ﬂ(i))l -0R(Q)+, —EOz-he(f éil‘dﬁf )Jans
sty r0st G orotonuilr.Bslls. SPdia SIEHRSand’s
—N(R7)S(0)z— -N(R")C(0)-, -N(R”)CO2- and -N(R")C(O)N(R")-;
each R?is the same or different and is independently selected from the group
consisting of alkylene, alkenylene and alkynylene;
each R® and R* is the same or different and is each independently selected from the
group consisting of H, halo, alkyl, alkenyl, alkynyl, -C(O)R’, -C(O)NR'R?, -CO2R’,
-C(S)R?, -C(S)NR’R®, -C(=NR")R?, -C(=NR’)NRR?, -CR’=N-0R’, -OR’, -S(0):R’,
-S(0)2NR’R®, -NR"R?, -N(R”)C(O)R®, -N(R")S(0):R®, -NOz, -CN, -Nazand a group of

formula (ii):
@—((Rz)d -RY,

i
wherein:

Ring A is selected from the group consisting of Cs-iocycloalkyl,
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each dis Oor 1; 5eis 0, 1, 2, 3 or 4; each Rs is
the sane or different and is independently sel ected

WO p@a014829 gr oup consi sting of H, hal o, alkyl,P&l/ks2wg$/024272
al kynyl, cycl oal kyl, cycl oal kenyl, Ph, Het,
- CH( OH) - R2- OH, C(O)R' -602R , -C02- R2-Ph,
-C02- R2-Het, -C(0) NR7R8 -C(0)N(R7) C(0) R7,
- C(0) N( R7) COZR? -C(0) N(R7) C(0) NR7R8, 10

-C(0 St ARG 7

- G ned i R emo g PN i 2 O

'S?‘QO%*E“?%@@%%%‘S%%S@M%% DY g 510 MEnce) B

- N( R?)l@(vuugFés2 or &@RWQKEQP@S sele &Wmd‘g%

- -N(R7) - R2- C(0) NR7R8, - N(R7) C(0) Ph,
% 3%? )Het -N(R7) Ph, -N(R7)Het, 15

e_N(sB )Q(,G)olNR? R2- NR7R8, - N(R7) C(0) N( R7) Ph,

R% %%Qrﬁ&fmt 7%&%%@5‘5%@3&@%{%@ 019¢p.

V\her ei \gﬁgﬁﬁb & @kﬂgﬁ(wnﬁﬁeﬁwfé[k? gdy&o&lkg %cfbalk&n PPR3

i s not

C( S) NRRECH(O8)- RNR‘H) FE0) R’c(Cﬂleim@%IﬁsPh @N—BNH

MRy e Ui OB o cORE IERRRS: Bﬁ%@%ﬁd@é
dg |O)n§§: MN% c?so @EIRn sc(@) Pﬂn@ésmmns 0 N‘M)H S-COENRINARY

NR7R8
O =NR7GR28N- OR§(=®4R®BNR®Q® AT A RS COSRS

7’N025‘ 0 O AT s O] S OLEF Pgdké*f%’eﬁ‘g?ﬁéﬁﬁs

2?3') ?tN('R@)CRf)RHN(IRaCOzRBaJl\KW)-»RZMR"Oa“(R%go

- NHS( g)&(ﬁﬂ RZfC(D%NFBRB tN )C)éO JPRrl( %’i&ﬁ% R c“ﬂ Rﬂl‘é' et,
et ect UFERIRR RGBS AR pE Atk qopEmant |y

al kenyLN(RAICKOINH')-REViet, QN[HZ})‘é[O)aﬁ.d-I\EW)-chlé((BdXBké‘dﬂal =CN and
wherein when RL is -C02CH3 and nis O, QL is not -OH
V\D 2004Ng14899 PCT/ US2003/ 024272 6 or a

e GOEEBEHMATTLL Wy ESSPLSR €t okt erom, conmre
—C02R7 C(S)R7 -C(S)NR7R8 -C(=NR")R?, -C(=NR’)NR’R?, -CR’=N- OR’, -OR’,
-S(0):R’, -S(0)2NRR?, -NR'R?, -N(R")C(O)R®, -N(R”)S(0)zR?, -NO2, -CN or -Ns;

wherein when Q2 is defined where bb is 1 and cc is 0, R* is not halo, -C(O)R’,
~C(O)NR'R?, -CO:R’, -C(S)R’, -C(S)NR'R’, -C(=NR")RE, -C(=NR’)NR'R?,
-CR’=N-0R’, -OR’, -S(0)R’, -S(0)2NR"R?, -NRR’, -N(R")C(O)R?, -N(R")S(0)2R°,
-NO2, -CN or -Ns;

RS is selected from the group consisting of H, halo, alkyl, cycloalkyl, OR’, -S(O)R’,
~NR’RE, -NHC(0)R?, -NHC(O)NR'R® and -NHS(0)zR’;

fis 0, 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;

wherein when R is -C02CHs and n is 0, Q' is not -OH;
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I n anot her aspect of the invention there is provided a
phar maceuti cal conposition 5 conprising a conpound of

wo cooml49{1). I n one enbodi nent, the phar maceuPCT/EE2003/024272

conposition further conprises a pharmaceutically
acceptable carrier, diluen® or excipient. In a third
aspect of the invention, there is provided a nethod
for treating a condition 10 nmediated by PLK in an
ora ;ﬁl@hﬂ?'%eutla]ﬁl FeL9le WN/&@& AsiRloMgidaRy ‘flﬂgztlbﬁ’altd@ﬁvatlve
ani ma therapeutically effective amount
thereabnpound of formula (1) or a pharnmaceuti cal I y
acceptabl e salt, solvate or physiologically functional
derivative thereof. In a fourth aspect of the
In anbfﬁ%?é@de@@@f thBenRntisn Mervis §Rsliced FBIHARAadeaticd| eAbbINGorA
5 suscepti bl e neoplasmin an animal . The method
compcmsunp rai copEpogderioh farmala (Hg It ene ¢nabagkimentl thegoharmaceutical

i cal ef f
compeFRGr by oS P Hd SR Ry Pl SR BRIty
exc,pﬁa_gltvat e or physiologically functional derivative
thereof. The susceptible neoplasm may be sel ected
fromthe group consisting of breast cancer, colon
In a tﬁﬁ&%gﬁﬂtt H’ﬂlg: ifGER%iGh, t B%C?éﬁt%hﬁegg%?ﬁod #OYW%ELQ condition
, domet i a cancer nmel anoma, pancreatic
med@t@ﬂQﬁrPLdeam h@imat aThe eiethedjc@nmisss admiaistevimg,to tlar aiimeha

of the head and nec and eso | carcihomma.
therapw’rﬁqallagﬁ‘é%tfvemq%wk HEAARUS O eqﬂfg’?@ (ko Wr@éﬁugca'fﬂv

r ed by
s P T R R T A e
conprises 25 contactlng the cell with a

peuti cal effe I Ve ano n of ound of
Ina fopiapeect of fheghvel iR dnritcs aov e pynesBed BT HRrATSS) ¢
susce?)@iuéaﬂe%p%m RRYS bRIRA 'ﬂfélﬁ%h&&@&rﬁbﬁ’s@?hdmﬂ%ﬁér%@ttb\fﬁe animal

eof . I'n a sixth aspect, resent invention
a thepapeviicsly effentivenardodnsof o mhmpomnoh fprroulaf(lé pa@ pbarmagautishlly

scceab Bt b SO B S Rgub B o e
suscepEbleUReB R Arfdeseletell Gromitir drblp @cﬁnsi%tlﬁ’_@@f bReehh@al | Y
acceptabl e salt, solvate or physiologically functional

colorufqncﬁmungecann@r pestateumnees lumpherailekemia epfamatriacansasn
melaﬁ?rgélp%g@%glu%%rﬂgg%? or|r}ﬁ| nﬁ@%esﬁbaml)ttk ap&ﬁosrﬁgnca cﬂ\Y)E'BtdeFe

OSS

head Bn@ ri¥ek,had esspragés esciadimani stering to the ceI | an
anount of a conpound of fornula (I) or a

pharmaceutically acceptable salt, solvate or

Ina Qﬁg%k@gcgg |h‘)’enft|HE°c[1ér‘renr%?%rgv@@|§ Yr?e% oﬁfg} rﬂ%Eﬁﬂf a conditi ition
charﬁa@d bytilapeopriatpeetiviad pabliferpiict dds niathodcapaiseng a
contactmg tﬁe CEI?WI’[L a therapeu(t c)ally effective amount of a compound of formula
() or a pharmaceutically acceptable salt, solvate or physiologically functional

derivative thereof.

In a sixth aspect, 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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10 conprising reacting a conmpound of formula (I11): O
(Q ~x-5111 Nwth a compound of formula (I1V): 0 S

WOR0/014899 v CZCl 0 wherein R70 is sel ected fronusive3/024272

group consisting of alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl anhd suitabl e carboxylic acid
protecting groups. 20 In another aspect, the present
i nvention provides a radiol abel ed conpound of fornmula
| . .
formikd () g GraPREK TR Pl SAG SR A0 LP PRIy BB Yol
dernvaelnbmhrfm"nmfﬁdidm tpirddEtprolifevativhi afithpedlvi des a triti ated
conmpound of forrmula (1) or a pharmaceutically
acceptabl e salt, solvate or physiologically
h
nand SRR BRGHIChUR IR ARE GO R 0K ARl
cell. Tk nﬁeihodjbcanpms)es edmmisivéngriadleaicd!ical dnyolant ©f pteatmpeuishoft |

N T R
denva@uﬁt@‘t’ﬂe@'@fﬁ SBFRRM Y ithigf miBsidil e Cbl). Or a

pharmaceutically acceptable salt, solvate or
physi ol ogi cal |y functi onal derivative 30 thereof for

i andfi ool R et dEo gL R EP RO GY rma

compBMPRYBEnS cdbapsitdiof(fbim@s (IW: phar maceutical |y
acceptable salt, solvat physi ol ogi cal |y functi onal

or

derivative thereo \ se [n the treatnment of a

condi ti on medi &% R afllanimal . 5 In yet
anot her aspect, the i es%nt i nvention provides a

with cempund offforrutarVia (1) or a pharmaceutical ly
acceptabl e salt, solvatg or physiologically functional
derivative thereofsfor use in the treatnent of a
suscepti bl e neopl '‘ani mal . I n anot her aspect,

the present invent\o ovi ded" a compound of formula
(1) or a

O
wherein R' is selected from the group consisting of alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl and suitable carboxylic acid protecting groups.

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

solvate or physiologically functional derivative thereof.

In another aspect, the present invention provides a compound of formula () or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof for use in therapy.
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10 pharnmaceutically acceptable salt, solvate or
physi ol ogi cally functional derivative thereof for use
WO pootloesspey eat ment of a conditi on charact eri zedP@yUS2003/024272
i nappropriate cellular proliferation. In yet another
aspect, the present inventgon provides a conpound of
formula (I) or a 15 pharmaceutically acceptable salt,
sol vate or physi ol ogically functional derivative
t hereof f use i.n 1 o ro
i vet oyet sahh i sk BulPh Pk BB IR o PR

harn%c@tﬁmﬁmgé@e}@tfabfe%émbbalafd or phiysielogipdibrfactborial dexivative
accept a

le salt, solvate_ or ph SI8| %Lgall f.uncti onal
thereafdof mlhﬂéﬁ reptiieat ea C@Wt'%@e inter QM %aw sisin
a cell. In yet another aspect, the present invention
provi des the use of a conpound of fornmula (1) or a
In yetRinatHER GGt e pryseac irephidi] rosided 3 camporat of cﬁmrmula (ora
physi ol ogi cal | ?/ funcﬁl onal = deri va]Ll %e ther } t he
pharmacetigelly pessPEPlesa et \REHRRNYFIBIoY R PSB‘B% ?”"c’i‘ ve
lmall N yet
there 0P L B e R B Bl B P eles The use
of a conpound of formula (1) or a pharnaceutically

acceptable salt, solvate or si ol ogi cal | ctional

In anefbey Qﬁﬁ?qtv etpﬁ"éF'%'f“’?rGPntpﬁ%V'?fgé’y ‘}QWPP% O‘%"r%“wg. ?:amsnt
fchlpy RindBoRl dervative an
phar@%‘r‘r{é{bﬁy%&g%%%ﬁgsoé@tgﬁnggs/ 024272 9 In
thereaffat s indbp treatmentiof preesdition charagienizsd bpiﬁ'&ﬁ\ﬂpff&%'a%/%‘@”k!@é
of a conpound of formula (1) or a pharmaceutically

pro"fﬁ@E'QBt able salt, solvate or physiologically functional

derivative ther eof for the preparation of a medi canent

for the treatment of a condition characterize W
In yet areytierappechtthe peesenilisvenpe pravisieas comPoyNdLf farPWa Il osa

| t th i i id
pharm%@ﬁgaé@%?ceg%%béﬁ%% ¢ Vat %?P&sﬁ)ﬁ%?awﬁ)/rggbgﬁraemﬁ% es
thereehﬁfrrm@muhh.@aldgypramemroawfe cgll t, solvate or

physi ol ogi cally functional derivative thereof for the
preparati on of a medi cament for inhibiting

In yef %rgé bgr'reaé@éclt e Bf‘es it lﬁ\%nltlon %gov} ides %m B&’ﬁd"@if foRRBBGN or a

|nven provi a compound
pharmﬁceuﬁleilmdceedtdible ea“lt aolpdﬂ:aronpb‘ﬁuﬂmguaallH/Wmmtl@egit@wﬁl\@al t,
| vat e or physi ol ogi cally functional derivative

thermﬁ@?rééﬁll’flahlbtw BHEFNARGHn of a nedi canent for
inhibiting mtosis in a cell.

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 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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In yet another aspect, the present invention provides

a pharmaceutical conposition 15 conprising a conpound
wotootot4sed a (1) for use in the treatment of a PCT/US2003/024272

suscepti ble neoplasmin an animal. DETAILED

DESCRI PTI ON OF THE | NVENTIgON 20 As used herein, "a

conpound of the invention" or "a conpound of formula

(1)" neans a compound of formula (I) or a

h [ b
invet SRRhcranat B e T EPERL R ol vin P o BicBinaBind of
formul@i(ok aﬁohé(rmd&ﬁﬁham‘ewﬁiabk%aitSs@|v§’éea&| ﬁysrblﬁér@élmh&ﬁcﬁr%l
such as for exa rrpounds of formula (I

derivatjwg theneof fus tbmrasazratlan otamsdicament for drmmaém@mr )

a a and 25
conditfiR R TOMR MorlBH e st S Bl Smahq
phyS| ol ogi cal ly functl onal deri vat | ves t hereof. As
used herein, the terns "al kyl™" %ﬁ' "al kyl ene™) refer
In yet anptherraspegitthe presendieyeagon IﬁWr*d@é D Oéﬁapm@oe efai ni ng
formlB (L} oo SRIARPa QLR AR o0 AL At
derivatbiehtikreohfqurthpplepamatibnm v b medicpmohtyfor irihddidng ydohferatron ofa
i sopropyl, and tert-butyl. Exanples of "al kyl ene" as
cell. ysed herein include, but WO 2004/ 014899
PCT/ US2003/ 024272 10 are not limted to, nethylene,
et hyl ene, propyl ene, butylene, and isobutyl ene.
In yet dridther dspecdl the preserituclesitisn lpslwidesrttrm:iusildfyIcom‘ﬁbendabikyl

formul(1£85 aeinady P S tabls Uyl v eieai R ienet

derivafivel theif ﬂiﬁﬁ@?ﬂep%ﬁoﬁ bf |rﬂé‘é]fc§r%¥:m’1*or By AGHRSE in a cell.
hal ogenat ed al kyl s used herein, the term

In yet andtkeragpect tbe eregertton@mrtlan ghavidss amharmmewtlcmy doropesitoon

cont a 2 t.0 ar.bon ess a
compriBearano ot By Maie Qo i G FREL HReniPle east
neomagﬂengﬁqnumﬂto t hree carbon-carbon doubl e bonds.

Exanpl es of "al kenyl" as used herein include, but are
not limted to ethenyl and propenyl. "Al kenyl" also 10

i ncl udes sq% Al'LE[ZbE?QFﬁEﬁ@NWFTHEhﬁVE"}\IITIﬁ?I\rI]yl groups nay

optlonally one Or nore tinmes with a
hal ogen. used herein, the term"al kynyl" refers to

strai ght or branched hydrocar bon chai ns_ _contaj
As used hgiei "3 BONPQUAR 196 Khea¥BRIIONG AT eseoMpodnd PEFRRwla nrﬂ@an%f

a com u‘ﬁ%f'féméﬁz?ﬁ]‘ de ﬂrarm;@euﬁ’rggl}p&caéﬁﬂ%saq’psolmg gp to

ree carbon-carbon TF
physrolotgidaWrWn‘btlarsal dsmdatllvertrmrmﬂ Suirlladlq,wblmtesmce tmblakdbhd t ed

th " nyl " SO
mtermec?rates sr}rlcqyas far exa ?ép oumfé\loﬁor}/nula mh and (VIll) the phrase "a
compound of formula (number)" means a compound having that formula and
pharmaceutically acceptable salts, solvates and physiologically functional derivatives

thereof.

As used herein, 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,

isobutyl, isopropyl, and tert-butyl. Examples of “alkylene" as used herein include, but
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i ncl udes substituted al kynyl. The al kynyl groups may

optionally be substituted one or nore tines with a
whadoagers9 20 As used herein, the term "cycl oal RgT/US2003/024272

refers to a non-aromati c nonocyclic carbocyclic ring

having from3 to 8 carboni@tons (unless a different

nunber of atorrB IS specifi ed) and no carbon-carbon

doubl e bonds. "Cycl oal kyl " includes by way of exanple
y | Il [1]
are nowfﬁ tgﬁ rt@,%‘%thg%é: lgﬂvgré cpro;‘fﬂ&{eoﬂﬁgkgg aQGYs%b@N%%E *Alkyl

also mblﬂ:dhmi&ftllmmlisélk\tl uﬂ&:cbllo;ﬂ/gmmak knaly be thon@lalsmlaltlkwtled 8§ or
optiona be 2 stitug an ai | abl,e, car bon
more W”thwﬁhé 10058y %gtt?rl"b @ﬁi\’é gP%%tt@ﬁ”?rP@ﬁhyh d gr oup
I (including hal oal kyl,
tnfluo?&@ﬁxﬂ%rﬁ&% (ﬁgfﬂglgélébenﬁ%d%ﬂéylﬁy -g}C e kSI N y

-NH( C, - 3a|ky|) -N(C 3a|ky|)2 _CN and -N3. Preferred

o s G SR RS U BBy B

contaihfigMrork YClo@daedYtoms Qirfdss a Ufff@eMAIme GRAtoms is spemﬂed)
monocyclic carbocyclic ring having from3 to 8 carbon
and atdeaston¢ and eséo @hrcﬁ: earborRerban Apehle bpndst Gxammig of “alkenyl

sS4 PR SRS g PG A 3 0

Brbon
included§betigedMkawy. Trefallexargbepsayas aisheliybe substltuted one or
cycl opent enyl and cycl ohexenyl. "Cycl oal kenyl" al so

more {imes Wb haleesst i t ut ed cycl oal kenyl . The cycl oal kenyl
may optionally be substituted on any avail abl e carbon
with one or nore substituents selected fromthe group
As usdddméiﬁlﬂhegemf "all&niﬂakaﬁers @ siBaif Iktydr bfamebbdi Hydrgeanadroeialings |
erfl or oal , -0 C -3al kyl ., - NH2 oo
contatri eoguond Py UG T B K o e St LAet SR @M shegifgd)
and a%llgﬁ'gt%ne%'hd allﬂ% 39@9 carBSﬁ ec'éﬁ)oh Qrible WBhA Exar PleObf I"éﬂkynyl" as

ne an term"oxo" as used herein
used Ieeéiariscltde, bmaargmotjhmrtéﬁ ‘aittthv:rhédntﬂplm@vm\lly"AIb/nal"@mbon

ato Qfahdrcrbnrln oal k r
includis peisBtyfEd ke BteerBayAroprs iy SRR T S8 Meetinbey
more %wegwjtﬁ:% Gyequl f oxi des vvher ein the Nor S are atons

eterocyclic or heteroaryl ring. 15 The term

aryI refers to nnnocycllc carbocyclic groups and

f d bjcycl 13

s sk G KEre (urpesd. e £ e PRl uBeh O RS Rdegert

ring h%pi‘ﬁﬁ'ff'dneg)to Bndridm\alt6Has @lhlds@@&iﬁ‘fe@d’iﬂ n@dBeRSf ok RGpecified)
anpl es of particular aryl grou i ncl ude but are

and nnwhommatrw daybsheanys. ‘Aveloalkghing des onway,af RERICar
cyclopro%yl &IC%%B’[VI %988.5&‘&!%‘&:8%@? cklagﬁéﬂ)ttyl%d c?cl&ﬂﬁ?yl 20
"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-Cr-3alkyl, -NHz, ~NH(Ci-salkyl) ~N(C:-3alkyl)2, -CN and -Ns. Preferred cycloalkyl
groups include Cs-scycloalky! and substituted Cs.scycloalkyl.

As used herein, the term "cycloalkenyl” refers to a non-aromatic monocyclic

carboeyclic ring having from 3 to 8 carbon atoms (unless a different number of atoms
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The ternms "heterocycle" and "heterocyclic" refer to
nmonocyclic saturated or unsaturated non-aromatic

w@e@dpsisand fused bicyclic saturated or unsat uPEr/@82003/024272

non- aromati c groups, having the specified nunber of
menbers and containing 1, 12, 3 or 4 heteroatons
selected fromN, 0 and S (unless a different nunber of
het eroatons is 25 specified). Exanples of particular

is speqﬁi&*dﬁ gﬁg gl? t%g 9 cgl:%lﬁpcc%ﬂ)(gféidb@% HAls. a‘r(.'?clBS’lkerWI Thiigesty way

aran ran, tetrahydropyran, pyran,
of exa‘hﬁildf Wﬂ)fu@epwr aVcIo;idmt@iyhm&i cy&lphexedylo&@nb)alke_n\&" dlsongludes

substiised arRASpyr ThE arcieakengy Bt AD) DX sybifytsdan any
avallaﬁllg cQ%%QM or %B?e%@iﬂt%rﬂ@sel&’f@?@émQh@&roupézonsrl]stmg of

|opyr an, tetrahydrothi ophene,
halo, C1Labkky| (BQIMQZIGMMIM&@QJEWWQ@Q@OS)@M’Z@@Nk\llz-NH?e term
r o, aromati ¢ nonocyclic groups and
'NH(Q*EQE@) 'gh?[g I”W[:)Z'gagﬁﬁé"\l\’/\her ein at least one ring is
aromati c, having the specified nunber of nenbers and
containing 1, 2, 3, or 4 heteroatons selected fromN,
The tdmathaloSof thalagss” eefers to Bresine, chieiinse brastineandiodieons i s
speci fied). Exanples of particular heteroaryl groups
include 5 but are not limted to furan, thiophene,

The tdI oRb'€as skl Heem RferPit e atctp 10 haadied dlrtaﬁiyrt@mctaebon
t hi azol e, oxazol e, isoxazol e, oxadi azol e, thiadi azol e,

atompﬁeﬂqhdr@g@ﬂbgn rlpgr(iqmcmgoalbeym agﬁ,hﬁ@rocyﬁgf;roébpp@éoary rmg as
well agyhlz(&){ﬁ gp}lf%s%% aﬁfomde‘?%gkﬂp{é{ Mpr 3 ?9((1:239 £ 8fla

ene e term

heterodyRIDET Ieteloarlirivgr i ants thereof e.g., msnber ed”) in
the context of heterocyclic and heteroaryl groups
refers to the total atons, carbon and heteroatons N,

The t%ma'réﬁ%’o}'ef 5 td lofiBeycR EHrB&?clf nggupsT:Jﬁ‘dsfuse"arb@Péﬁér@Jr@o@EIl@

ere erocy c I's piperidine and
groughaniph €ramh 6ao Garmriioe raéamigh kessomdiffieranit ngmiosr (pfyatﬂms tSe
15 As used he[el n, the te

specifnsd 230iHOEGE EhISFS CHESETTHG oy SETERS OhAFUEATay Ggtes
mclu@é:&}‘crare ﬂﬁfjltnlnggé Hfj?r%nppérﬂ RYRMY( SOne RRticUPHGIN gRéh

events 0 no occur. The present invention

accordimgviodbs invenipauisgbemfl. fornula (1): 20 RS N={ S R~ 2

4\ Q)" s
The terms "heterocycle” and "heterocyclic” refer to monocyclic saturated or
unsaturated non-aromatic groups and fused bicyclic saturated or unsaturated non-
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-dioxane, 1,3-dioxalane, piperidine, piperazine, tetrahydropyrimidine,
pyrrolidine, morpholine, thiomorpholine, thiazolidine, oxazolidine,

tetrahydrothiopyran, tetrahydrothiophene, and the like.
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wherein: 25 R is selected fromthe group consisting
of H, alkyl, alkenyl, alkynyl, -CCOR, -C02R ,
WO G0APNRIRE, - C(0) N(R7) OR8, -C(0)N(R7) - R2- OR8, PCT/US2003/024272
-C(O)N(R )-Ph, -C(0)N(R7)-R2-Ph, -C(0)N(R7)C(0)R8,
- C(0) N( R7) CO2R8, - C( 0) N( R7i)2C( 0) NR7R8,
-C(0)N(R7) S(0) 2R8, -R2-0R, -R2-0-C(0)R7, -C(S)R7,
-C(S)NR R8, -C(S)N(R7)-Ph, -C(S)N(R7)-R2-Ph, -R2-SR7,

The ter%”ﬁ%ﬁ% H('?Rg?erﬁéo mzwcﬁ%@@gr%%s ar_n&y;’ed pQ/(aScfgﬁo/L’lps

wheresrﬁéﬂl)ead’blBKR&ng W r3Ra#é, hWbding I PHELEER A 0Rb 2K T EnbekSand
%ZN R7)-Ph, -S(0)2N(R7)-R2-Ph, -NR7R8, N(R7)-Ph,
contamN( rﬁhheteqqemn)s_sg@g’a;qg frogrhy (p.@pd Sbwnless aghidergnt
o T T L
but ateaiod Jimdted yd furaﬁ]‘ﬂhlopﬁé’neOpl/rrelé), imidaydle, pyRiZee; ’alakdylk tetritdle,

N - d -N3; Het 5-7
thm(ﬁ%r%é@%'Sﬁgﬁzéleo@éﬁgl'aéoﬁa%‘ﬂ%'&%ea'go’fh@Z‘&JF W HBEPERENS
pyraz€! ;ﬁﬁlﬁrﬁ(ﬂn% qﬁmdﬁne q$oq@nﬁl>h§e b@hzoRuran SoeABSRRY ﬁgn mdoledand

het'er oary aving 1, 2, or 4 eteroato sel ect

indazéleom N, 0 and S, each opt| onal ly substituted from1l to
2 times with a substituent selected fromthe group
consi sting of halo, alkyl, oxo, -OH -R2-OH 10

The te_rﬁ)l ‘Méﬁf)ﬂersl\éﬁ% \Qﬂ@h@fhereow me'hl(b'é')e%ll' )kIWthe oMtttk ) 2,

is a group of formila:
hetereqyRl) aand(f‘rfte)rba r(yl@r)ocpmf@rs tthartdtat atenes, taneorsantehateroatoms

N, 0 e B T Bieit Thut 30 SRENEERE o - Mefberey FlferSyelio
ring id ﬁpéhcgﬁeoé*ﬂi M elafipRIbRs 6-rdRDeret ReterbbRt kil )safriftheor two

adj acent Q2 groups are sel ected fromthe group
consi sting of alkyl, alkenyl, - , -S(OfR and

As us%%ggrtﬁnq%rhngga%@ﬁ% W{rgela négl &%‘%E,S@y%ﬂ r%q%sgribe\ahév%nt(s)
may demEa6e loecr kaayihclugdsesith eveprt(d) theesdear &t Aehrasydd ot

having 1 or 2 heteroatons selected fromN, 0 and S, or
occur20 5-6 nenbered heteroaryl having 1 or 2 heteroatons

selected fromN, 0 and S; aa, bb and cc are the sane

or different and are each independently 0 or 1; each
The pPéseretrighedBon pravives sempowrids df fdrawuknt): and i s

i ndependent |y sel ect ed FEJ omthe group consisting of

0 R8T N Fo(0)- 69, ooz
- (O NRT)-, /< |

Petva
. @ Q'
wherein:

R is selected from the group consisting of H, alkyl, alkenyl, alkynyl, -C(O)R?, -CO2R’,
-C(O)NR"R®, -C(O)N(R’)OR?, -C(0)N(R")-R2-0R?, -C(O)N(R")-Ph,
~C(OJN(R”)-R*-Ph, -C(OIN(R")C(O)R®, -C(O)N(R")CO2R®, ~C(O)N(R”)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, -R%-SR", ~C(=NR')NR'RE, -C(=NR")N(R%)-Ph,
~C(=NR")N(R®)-R?-Ph, -R:-NR"R?, -CN, -OR’, ~S(O)R’, -S(0):NR"RE,
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-C(ON(R7) §(0)2-, -O(OQNR7)-, -05(0)2-,
-S(0) 2N(R7) -, -S(0)2N(R7) C(O) -, 25 - N(R7)S(0) 2-,

WO DORD)4B0D) -, - N(R7) CO2- and - N(R7) C(0) N( R7) - ; PERTR20R2024272

is the sane or different and is independently sel ected
fromthe group consisting3of alkylene, alkenylene and
al kynyl ene; each R3 and R4 is the same or different
and is each independently selected fromthe group

o R e e C A

- Gh&NRT) R8, - C(=NR7) NR7R8, - CR7= N-OR7 “OR -S( OfR,
WO 2004/ 014899 PCT/ US2003/ 024272 14 - S O) 2NR7R8,
Phis pb@qulp\@ptmﬂﬁﬁw @%@)ﬁepjgfrom N(IRA) tapey witly a sulpggpuent @ﬂpctcc}\@gm
har( (§RBN 0 5-alR0) 8- aliSL N,
mﬁgér g%ﬂp‘%&lns@‘tmg%rﬁgélge Ik‘)lt e()éFI flsd(:)\?nmt rgealg oﬁ‘p (?33}1 } slt\”fihg
of—N@alksch(bldawzk-ﬂN andGENs; ocycyl oal kenyl, aryl, 5-10
3 het

Het st danGRoP O RIOCTEGRANES bt 9t SQeIAshiRmact Fr Foa 10
ganu 'Sgorla 5% rﬁém@er@&h@treﬂféh@ %ﬁgh eftse& 4 He@&bé\tong 5@4@9@

each 1; e1ls 4: each
t Hieons Bin@ aod Sdftath @ptmmailarsubst@uned\ tﬂr@peh uemames gwthect ed

OB 0B BT S Pl O s, -Bh
2 PRy
S o e,
isa gpn(msz7 RO N'( 0) NR7R8 ‘

) bangg;@g%@&g a.%z%%gggeacﬁ g@gg@ﬁﬁy% N Rt

- 8k OF Rlor b-OC( O) Het, - OC(0) NR7R8, - 0- R2- S(0) 2R?7,
3(20 fR7, -S(0)2NR R8, -S(0)2Ph, -S(0)2Het, -NR7R8
nis 0. N2RYPLFO) R8, - N(R7) CCRR8, - N( R7) - R2- CO2RS,

2is g N%Eg)og%}ﬂe R8_ Nf@ ﬁf}ﬂ? K?QZ 4§3(H3 NR7R8, - N(R7) C(0) Ph,

NS¢ RA @d)@)d‘ﬂ%ﬂz Bﬂ}ulNRiR&eleefdﬁ Fﬁ@n@(l@) d%llﬂ?&d?htstmg of alkyl,

) Nz AN g((Q%Z&@? R’ le; N%Z&ng) %B@tﬂ@ge car@jsm atpms to
which they are bound, they form a Csscycloalkyl, Cs-scycloalkenyl, phenyl, 5-7
membered 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 Y' and Y? is the same or different and is independently selected from the group
consisting of -0-, =S(0)+, -N(R")-, -C(0)-, -0OC(0)-, -CO2~, -C(O)N(R)-,
-C(O)N(R”)S(0)2-, ~-OC(O)N(R")-, -0S(0)2-, -S(0)2N(R")-, -S{0)2N(R7)C(0}-,
-N(R")S(0)2-, -N(R")C(0)-, -N(R’)CO2- and -N(R")C(O)N(R")-;

each R? is the same or different and is independently selected from the group
consisting of alkylene, alkenylene and alkynylene;

each R® and R* is the same or different and is each independently selected from the
group consisting of H, halo, alkyl, alkenyl, alkynyl, -C(O)R’, -C(O)NR’R?, -CO2R’,
~C(S)R’, -C(S)NRR?, -C(=NR")R®, -C(=NR")NR’R?, -CR’=N-OR’, -OR’, -S(0):R’,
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-N3; R5 is selected fromthe group consisting of H,
hal o, al kyl, cycloal kyl, OR7, -S(0)fR, 25 -NR7RS,

WO NM@OOISRY, - NHC(O) NR7R8 and - NHS(0) 2R7; fi sO, PAT/082083/024272
and each R7 and each R8 are the sane or different and
are each independently seliected fromthe group
consisting of H, alkyl, alkenyl, alkynyl, cycl oal kyl
and cycl oal kenyl; 30 and pharmaceutically acceptabl e

G Gt @?CB%S'%@%”}?B)%%%%@? RS88L g of

Yorholagie enbodi t he conpounds of formula (1) are
defi ned wherein 'i i eIeted fromthe group

consi sting of al kyl\ é@?y)d At kynyl, -C(OR ,

-Q02R, -C(ONR R8, "“C(0O)N(R )-R2-0R8, -R2-0R,
-C(S)NR7R8, -C(=NR7)NR7R8, -CN, -S(OfR, -S(O 2NR7R8,
amlerblet or any subset thereof. In one enbodi nent, the

ound of or ar.e 5 defined wherein Rl
ng@l'é %caeer rgfh t ﬁ@m&'MBBS'%B‘quf&Wﬁ&' kV‘c:(O) R7,

'COZR7 gy@l&ﬁ(éﬂg ngl?ﬁ%ﬂ@ﬁlgmbﬁ@ﬁ))n@%ﬁs/cle vnﬂ?ﬁ §Bp§et

thereof. 1'n one i ment conp formul a
(1) ar leetelmhtanexselehied diom R10 iasd §ehé<5t-mjmfcmbnned ihletegmawip

Cubset MG Lafor A ARo et AP WS Seni R 12

s&lcﬁgt,ggof(ﬁomthe group consi sting of COZR? and
R 7 , or 10 any subset thereof. In one
e&1b@d1.r1ﬁa6t0r4R1 is -CO2R7. In one enbodl ment, Rl is

AR B TR th et DR 8
TG e
o LTS OO TIONRTERE clRBN .
consi stG(OIN(RNS(0%RZ FC(8IRY, -CERRINFH2 C(LURTIRS, -CEINRTINRTRS a
Por egor - Neiir -0 -BCRNE. 1OGPIFH racToiis, TN
I O L e
enbodi NRE)CW)R‘Y eM(R4COR®, N(R) R2 COzR8 —N(R7)C(O)NR7RB
-N(R”)-R*-C(O)NR’R®, -N(R)C(0)Ph, -N(R”)C(0)Het, -N(R")Ph, -N(R")Het,
-N(R’)C(O)NR”-R*-NRR®, -N(R”)C(O)N(R")Ph, -N(R”)C(O)N(R")Het,
-N(R’)C(O)N(R")-R*-Het, -N(R7)S(0)2R?, -N(R")-R*-S(0)2R8, -NOz, -CN and
~Na:
R’ is selected from the group consisting of H, halo, alkyl, cycloalkyl, OR?, -S(0):R’,
-NR’R®, -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 independeﬁtly selected
from the group consisting of H, alkyl, alkenyl, alkynyl, cycloalkyl and
cycloalkenyl;
and pharmaceutically acceptable salts, solvates and physiologically functional

derivatives thereof,
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and thus the (R2)a group is present, R2 is typically
al kyl ene or al kenyl ene, nore 25 particularly al kyl ene.

wo poosnessparti cul ar enbodi nent, @ is defined WET/ESH03/624272
1 and (R2)a is Cl-3al kylene. In one enbodinent, Q@ in
the conpounds of forrmula (9) is defined where b is 1;
thus Y' is present. In one such enbodinent, Y is
selected from-0-, -S(0)f-, -N(R)-, 30 -C(0)-

In one e%@%ﬁ;ﬁg %omeg.%g QMME( 8 gé ?éfwgeamlﬁ(@)l R is selected

from th @thbﬁﬁﬁ%@fﬂlkyi u&amsmgﬁ EC(O}WR'ZL‘DEK o;cz( O)NRTR®, i
an
NRR AR O LR Koo T IRy 4 eng FabNRR" |
and He%:&r&%&?&l}{eﬂ %@r (5 SN gnBSO(dCI)T%HNt?%%m pe mso()f‘forrr)\ul? ’(I) are
defined MhereilCRO)s selected fmnyﬂmgb&m conbietirgoéf. (]((h)RanGQtPe,r

-C(S Nﬂfﬁghﬁﬁ%% éﬁﬁfﬁﬂa"h @E:ermsgbset eI e& géljezgnrfl&gaﬁlaenf the
compoun‘ggge F&Hhra L%e ééﬁ‘nea l’mfé%’m Rh@%@&ted ﬂoﬁﬁhe@ d%?f dolnsibﬂl

is -0-
of -C Q)GG(—(IDEW andr-cﬁn»m% tmeny suds@trtéolfeof | |ﬁ %\ﬁ@aﬁmu{arcul ar

emborﬁwﬁg’rd anﬁglectgd f@ﬁtk&%oqp co'nglstht ?{7Idbzﬁ"r5%tdh% ﬁf_l? CtH' ar
any suﬁk&%hereaprlﬁ om@reMbeunlnﬂzrnt W H cbm’ anomdw@ﬁbmmmcm iar
diment, bis 1 and Y -C(0)-. In another
-CO)Nﬁintl cular enbodinent, b |s land YV is -0S(0)2-. 10
The variable ¢ in the formJIa Q can be 0 or 1. In one
enbodiment, ¢ is 1. In one such enbodinment (R 2)c is
Specifi dhpns o‘ﬂ'gr(ﬁlpkdeﬁrrlnﬁg’la‘ mmluﬂe bpiart inotlimitey tatGOH,ef8CHY, n

-cooun@op@ﬂ%ty@(é‘y%r%@ylHﬁa}Fﬁ conggiyferbl -SSR o *

\" e S | _ 2, -CN,
-contFry Bl S RPher ]G STOMB A3 SEDNEICH! ROl eIty -
and —te@ﬂlz@lat@danwu@kt thebaos, Invdnerpaatjcuttar @ndbodingand, Hills selgcted

then R3 i s not H%¢ H F@Mﬂl cul ar enbodi nent the
from thergseumersisting Ak- C &ntion are defined

wherein, at least one of a or bis 1. In one

parti cular  embodi ment, QL is defined wherein both b
s deffiled agmegraup bihfoomelapafRd-diatRlemBodi ment, 20 Q is

d
n the@g@zweaﬁm Y S L

"“depﬁmﬁ’ay% fay be selected fromthe group consisting of

al o, al kyl, al kenyl, al kynyl -C(0)R7, -C(0)NR R8,
-QO2R7, -C(S) R7 -C(S) NR? R8, - C(=NR7)R8,

N N
In one %69%{@9 %flnﬁéyﬁgrem EN(SI%:l %FB) %@uﬁﬁ%ﬂﬁkg&ﬂ %58
and thiNOdRe R%rouﬁ\ﬁ%@eﬁt, at eupieily biylebt ar {ikénylene, more
particularly alkylene. In one particular embodiment, Q' is defined where a is 1 and
(R} is Ci-salkylene.

In one embodiment, Q' in the compounds of formula (1) is defined where b is 1; thus
Y'is present. In one such embodiment, Y' is selected from -O-, -S(0)-, -N(R)-,
-C(0)-, -0C(0)-, -C02-, -C(O)N(R")-, -C(O)N(R")S(0)2-, -OC(O)N(R’)-, -0S(0)2-,
-5(0)2N(R")-, -S(0)2N(R")C(0)-, -N(R")S(0)z-, -N(R")C(0)-, -N(R")CO2- and
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A ((R2)d - R6)e 30 In one enbodiment, R3 in the

definition of QL is selected fromthe group consisting
w@boo4mii489d kyl , al kenyl, al kynyl, and a group oOPCT/US82003/624272

(ii), or any subset thereof. In one WO 2004/ 014899

PCT/ US2003/ 024272 17 partlbcul ar enbodi nent, R3 is

sel ected fromthe group consisting of H alkyl,
al kenyl and al kynyl, or any subset thereof. In one

~N( R7%§3Fﬁ17 fﬁonééﬁégﬂcﬁr érﬁb&ilrhyﬂt,v‘%sdléct@ﬁémlel N(RT)R_one

| ar |rren s a

| .
-0(0)4 ROC(0)-nuC@)N |Rr)} -05(Qef eS(@)eN(Pf 4%@3 a§ a)zasandFaWQ?(ﬂg)—'. b

I df

any sudstt %eryefazl%pé F e embagRE R i) rmstr e

_N( Rvjwa\ég(gp (@) OLNR")S(®t-erapat M) B aﬁtaaql sﬁUs@fﬁHErofO ok S
nbered heteroaryl havi n

partichiat ennbedlmmat bd$ dened’ br-omNRY- a‘ﬁ@?@r 1Q$ OR'I’WQSUASEt

dt 0,
there{rfﬁl)frbﬁﬁ% %Fll?lﬁr erﬁ%ﬁmeg‘c bﬁ) rﬁi\? l%r%I Sl{n%ﬁ?{g&g%ﬁg}%
emboditich ¢ 1GAaYOR —CP\F(R7]h@AoBR7Q§1H @ﬁhlktllnrmFEEpatrhdahlymmn QL

is defined wherein R3 is rous;gf f or rrulag 2 and
anothiey ngtmulalserg@(pdel@g@’@bﬂsrbmcb‘g is OQ:(Q ma@ﬁher particula

.cl,Q I ryl, 5- 10 nmenbered heterocycle
embofiarR 1 B4 r R siPhy ’

&t oat oms sel ected from N, O and S
and 5-10 nenbered heteroaryl haV|ng 1, 2 or 3
het er oat ons sel ect ed fromN,

and S..1n one 1
The vt ethe 0@'“'1” Q' grdt b ar lel@roé‘ﬁr‘?"ﬁ?d%e”é Cg'Faug" gge such
embofd%%]fI ﬁb(%él%yléﬁdor%%%@né %&@b%k@l@rlgﬁﬂ&l@h@r Mlone5- 10

erocyc avi'ng 1, het er oat ons
partic@lresibedinfenord’Ns defhednhe® aisd @d18°)niefbatwtenhet er oar y!

having 1, 2 or 3 heteroatons selected fromN, 0 and
S. In one particular enbodinent, QL is defined wherein

In on m'oédli"heﬁ‘f 8t e%vefn‘l?if)mﬂh@co&bé@nd@ﬁﬂfdﬂnﬂ% ﬁdréd@ﬁieﬂ(‘{bed

m ary nbered heteroaryl having 1,
include amusamrooammmpm(mnédamd byrON thes, ahen g, b prd eAE a” 0

then Rpaat B 01 pye Barticep g Bt RSRF slpbircs of o BERe8

mven‘%f&ﬂ%hﬁ&éﬂ?ﬁd Hhepaifs] Radkd/dne dfetdrahydr ﬂp&rfeapmrtlcular
tetrahydrofuran, norpholine, piperidine, pheny

embduiapmth(y‘l is dthm&dpMI@Q’fem b[o@h hiand pgfer bl la ong@,artauia@eg@odggnt
o G o Mg g Pafte ren, beriimosiole,
In one particular enbodinent, Ring Ais phenyl I n one
Consii’?engalritthltﬁgld?igini%gggglb g and ? t?\g gfc‘)ulps 3pn¥ay bde selected from the
group consisting of H, halo, alkyl, alkenyl, alkynyl, -C(O)R, -C{O)NRR?, -CO:R’, -C(S)R’,
-C(S)NRR?, -C(=NR")R?, -C(=NR")NRR?, -CR’=N-OR’, -OR’, -S(0)R’, -S(0)-NR'R®,

-NR"RE, -N(R7)C(0)R?, -N(R")S(0)2R®, -NO2, -CN, ~-Ns and a group of formula (ii):
&k@«ﬂ, -R%),
i

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

H, alkyl, alkenyl, alkynyl, and a group of formula (ii), or any subset thereof. In one
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WD 2004/ 014899 PCT/ US2003/ 024272 18 Particul ar, nore

specific, exanples of groups defining QL in the
waeormpousgs of fornula (1) are selected from t PET/YROP024272

consisting of: -OH, -0-alkyl, -0-alkenyl, -0-alkynyl,

5-0-(Rc ((RR)d - RG)e , IN(R 2), ((R2)d - Re R7

0 A((RR)d - Re, -NA((RR)d - R6)e R OsSO0 0\-~0

10 -WS ((R2)d - R. and -0 S((R2)d - RB)e R~ or

partlcg@’ er%gé' Fné# ﬁefs‘%%f?%tﬁg:ﬁn)%n?thf?&&jgpgdnts 1%,%? I&P gxlnkgnyl

and alferiyt la:rlahgaSutsatbt;helteménm on@knibadinfent,REHen/R* ( HRYI R*-is R)ealkyN
((R2 20 - R6)e 20 In one particular enbodinment, QL is
-0-(R2)e In one particular enbodinent, Q is - ((R2)d

In one;)ﬁgzﬁﬁllﬂar Tn%({dﬁswent/ R g? n@d&mﬁrnﬁﬂg’ﬂﬁ' ment the conpounds

or nu are de erein R3 is a group of
formula (ii) and d is O or 1. In a particular

TP EL T o R e A LR b . e
el RSB RIGLS e Bl 130
heterabébing sxleattrbiremniV, @Eand<sS and 5 r{g membered heteroaryl having 1,2 or 3
heteroatoms selected from N, O and S. In Q', Ring A may be bonded to R? Y' (when ¢
is 0) or the thiophene ring (when a, b and ¢ are 0) through any suitable carbon or
heteroatom. In one embodiment, Q' is defined wherein R* is a group of formula (ii)
and Ring A is selected from Cs-iocycloalkyl, Cs-ocycloalkenyl, aryl, 5-10 membered
heterocycle having 1, 2 or 3 heteroatoms selected from N, O and S and 5-10
membered heteroaryl having 1, 2 or 3 heteroatoms selected from N, O and S. In one
embodiment, Q' is defined wherein R* is a group of formula (ii) and Ring A is selected
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. In one particular embodiment, Q' is defined wherein R® is a group of formula
(ii and Ring A is selected from aryl and 5-10 membered heteroaryl having 1, 2 or 3

heteroatoms selected from N, O and S.

In one embodiment, Q' is defined 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, pyridyl,

o fo oo/ ed ST

or any subset thereof. In one particular embodiment, Ring A is phenyl. In one

particular embodiment Ring A is pyridyl.



10

15

20

25

group of formula (ii), eis 0, 1, 2 or 3. In one
particul ar enbodinent, eis 0 or 1. In one

wepdvamdiasent, e is 1. In one enbodinent, e is 2PCBHUS2003/024272

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

are defined wherein R3 ist& group of formula (ii),

each Rs is the sane or different and is independently

selected fromthe group consisting of H, halo, alkyl,

ken 0 L @t FR2mOk,

Part'cuqfé( W&Speg‘ﬁoﬁwﬁwﬁgwé@%@%"de% 'I(ﬁ)|€t P%C%m%( 0) 2NR7R8,
(1) are sch&2EN fromNRE GBoup coNiRINQ(O) R, - N( R7) CO2R8,

-N(R7) S(0) 2R8, -N02, -CN and -N3, or any subset

—oHhereah—akyl, 10-@nakest,t i-ed-aslkewbodi nent, R3 is a
group of formula (ii) and each Rs is the sane or

di fferen and i s i ndependent | ected fromthe group
—OCQR rR2- RPAl Q. ) kynyl
g&cﬁoa i IysaS( 0) “7 eNR? RS,

-N(R7)S(0)2R8 hDZ and® -CN or any subset thereof. In

one p |cular enbodlnent RB is a group of formula
?ﬁ is the _s@ different and is
T ndepende ? select ed Y om o(Ri) - BD. consi sti ng of

H halo al kyl, -OR7, -é(O)f -S(0) 2NR7R8 and - NO2,

subset t her eof . Nhns pecifically, in one

-w.' t wherein Ra i's a 040 of formula (ii), each
pe(BaneRer & ffer@nt (RAdeRBndent | y
%elec ea fron1the group consls —g of H F, 20 d,

yl, trifluoronethyl, ethyl, propyl,
Ora”Y§%5g3ﬂ§m°Pcyclopr opyl, iso-butyl, t-butyl, ethenyl,

propenyl, acetylene, O- nethyl 0-di f | uor onet hyl ,

0- trlfluoronethyl 0- et hyl , 0- p Qpy! , O isopropyl
One portisylsr GpRURRATININISYJS met layl 2y @ o - NH(al kyl ),

-N(al kyl) al kyl , -NH(cycIopropy Mﬁ%&? nmet hyl, - NO2,

and -CN, or any subset thereof. 25 In one enbodlnent

Q is defined such that when b is 1 and c is 0, R3is

| not hal o, - 0) NR7RS8, -RO( S) R7,
In one Q:qrs)cNqusbod'@G”Néﬂng(:—quEm@égﬁd - ?h?):r\p OR?,
RS

OR7, -S(0)fR7, -S(0)2NR7RS, , - N(R7) C(0) RS,
-N(R7) S(0) 2R8, -NO2, -CN or -N3. 30 WO 2004/014899
PCT/ US2003/ 024272 20 I n one enbOdlnEE%k QMereln when

s . Is 0, Q iIs/mo one
lnon@ﬁg@@pﬁéﬁmgm%ﬂmPgQﬂﬁ —<D+{Rn—vé;j§;bodlnent, nis 0,
f

1 or 2, or any subset thereo ne part.icul ar

2 6
In one particular embodiment, Q' is \ —\((R)4-R’),
—O0—(R%); \ /N

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

formula (i) and d is 1, R*is Cr-salkylene. In one embodiment, d is 0.
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5 enbodinment, n is 0, and thus the benzi m dazole ring
IS unsubstituted at positions G4, C5, CG6 and C7.

wo noognesserbodi nent, nis 2 and Q2 is at C 5 aneC1TZus2003/624272

anot her particular enbodinment, nis 1. In one
particul ar enbodinment n i$92. Q@ is a group of formula
-(R2)aa-(Y2)bb-(R2)cc-R4. 2 may be | ocated at any of
C4, G5, 10 CG6 and/or C 7 of the benzim dazole
In one elnﬂ)%dm# é%ﬁer%ﬂl‘%ﬁglh(gﬁwundgo@nﬂag%gg a@déf%eatwlf@re% R*knA
group bf)fcﬁgmim@ ), feds o, aoraa,lnmrmﬂ’dctdv w@d!m@lts%m@ Q§r1 In

different and are e d F gfndently Oor 1. 15 1In
one enghdliBEHof ik f‘°”5§"1 Bt fds“t he group (R2)aa is not

present. In the enbodi nent wherein as is 1, (R2)aa IS

typically al kyl ene or al kenyl ene, nore partl cularly
In oneainthadenent, Whereioribe pampounds af fasmldirsn defingg wherele R} ised

o TR SRR P Bfeng B 210,

from tﬂfearcﬁjpmohasﬂmﬁg @f H IHmo é‘le&hhl@e’nyBﬁik?WlI@ﬂlb;;lk@ZPh Met,he
ounds of , ed\/\herebb|sé78
CHIOHIR OFDCOTs SO RY HOmAE ST BEMNELR “Srbi-BRR

. t et '®)
-N(R E@E“: ﬁﬁ!{dggzolﬁ F@? S(U)SE(.gQRfC Rcﬁléﬁ%lga ora%fﬁ(tg%p)n
one p ar%ﬁl@g &?gdéméﬁ@RQN(a@?()up of- fS(rﬁ)t)Iﬁ I(J()I%?ﬁ)i 6622126 is the same or
differertqaRe <GP O IREHn L) Sk eg i e Gl STsEHBBAT o 2l

alkenyt, a?%yl\(gycﬂ%zl%f _BRY, 5%8 fﬁm@é?}?gnﬁ(% )ﬁh@)ﬂf ONéRt))ﬁ()B@ -NO2 and

-CN or M%St{t&hérfof In NORDRECDer embOdiRENOB2is 3391dup of formula (i)

) C(O) N(R7) or subset t not her
and e?ﬁ@rﬁ iz the2Ams ah a‘fer;%rﬁtangﬁsd H%Oemd%mgf {eg féoén Ha"% r om
f RRL + 7 mm bset
consns’uﬂf IS%@%%J alkyl N@ %FOQ?R C@%))zNR R‘%r% drany subse
thereofN( R7) C( O) N( R7) or any subset 30 ther eof In one
particul ar errbodi ment, @ is defined wherein bb is 1
and Y2 is selected from-0-, -S(0)f-, -N(R7)-, -QC02-

YNGR ¢mbodif @ﬂb/h@éﬁhfﬁeﬁ 4 6l @fforhﬂlﬂﬁﬁeé{@ R is
More G N o e g s Zdjfgpgrtl cul ar

the saerebwdlifferent a@pisiindegerdenthy saiprseciramiybe peoup cngisting qfdl, F.

cl, Bryjoa iy B BRGH Gl oy UL EPRTPYL cycflordei, S O oyt
ethen?lngﬁdib@ﬁyl ﬁ@ﬁﬂér@ubaﬁetﬁﬂb@dilm&ﬂbmetml OstrifluargineXayl] @f-ethyl

Is Hor alkyl, nore particul ,
0- Proambﬂhlé@m[éﬁ\ﬂtQ'@M‘Flﬁwroé%égh‘ﬁ?ﬁ'ﬂ\" 592N 1N%Fnd\|% kV'?a

vy BRI U PAORRR Ot o

there6ln be or 1. In one enbodi nent, cc is 1. In one

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)NRR®, -CO2R’, -C(S)R, -C(S JNR'R?, -C(=NR")R®, -C(=NR’)NRR?,
—CR7=N-OR7, -OR’, -S(0):R’, -S(0)=NR’RE, -NR'R?, -N(R”)C(O)R?, -N(R")S(0)2R?, -NOz, -CN

or —Ns.
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such enbodi mrent (R2)cc is al kyl ene or al kenyl ene, nore
particularly al kylene. In one particular enbodi nent,

w@Ro0sm14824 i ned where cc is 1 and (R 2)C ! is PCT/US2003/024272

Cl- 3al kyl ene. 10 Consistent with the definition of bb,
Y2 and cc, the group R4 ma30 be sel ected fromthe
group consisting of H, halo, alkyl, alkenyl, alkynyl,

“C(OR, -C(O)NRR8, -CO2R, -C(S)R, -C(S)NR7R8,
In ong %ﬁbﬁ@eﬁg witekdim WRéN 'NWSR@OzCI-F}BZ& 'N‘lg??Q‘ is AL0H.Sh@hER
7, 2NR7R8, -NR7R8, -N(R7)C(0)R8, - N{R7)S(0)2Rs,
embodl@@xt QCINnotNﬁ-land a group of forrrul a (ii): 15
) ((R2)dR6)e ii In one enbodinent, R4 in the

definition of @ is selected fromthe group consisting

In onHemba@inﬁat qn, s el Kyt 2, cﬁ"ahﬁlﬁydset tAkie¥ R Yih.one GaRiREF R8,
S(OfR 7, -S(0)2NR7R3, -NR7R8, - N(R7)C(0) R,
embodm('W) 5i56) am@thusmbenzmudazqi@rlma uasEstityiebat fasitiens 6-4,

I
C-5. Gt G o PEr S B o e REC P Boihaatreg
parh@flaerboHH:h@mt ralsky lln on©paticuls é}MdWmentS( @)22NR7R8
-NR7R8, and a group of formula (ii), or any subset

thereof. I n one enbodinment, R4 is selected fromH,

s P i DR 20 G 8 PSP s,

C-6 aadfoo @i-refithe UMznnsdaxo@rrmgp lobnd embadimeft, h)is 1 bnd QhB at C-5.
enbodi _nment ,Nn R4 is a group of formula (ii),
In O"Rleﬁéc’%l"leé‘t %‘Fé@@ggl #53rh-85- , ocycl oal kyl ,
C5-, ocycl oal kenyl, aryl, 5- 10 nmenber ed heterocycle
havi ng 1, 2 or 3 het er oat oms 30 sel ected from N, 0 and
In thSfaxegbirty fdmutanhe bédnHet erecthe ydmbavdiffgrebt agd are @ch
het er pat o selected fromN, 0 and S. In one
'nde@%%ﬁ'ﬂ)e?ﬁ " wherein R4 is a group of formula (ii), WD
2004/ 014899 PCT/ US2003/ 024272 22 Ring Ais selected
from C5-ecycl oal kyl, C5-6c¢cycl oal kenyl, aryl, 5-10
In ongembedisnt, Iﬁ@tl%ﬁa.ctbytﬂ@ drews a/&jaais net presest. Hotthe embodiment

|
wher B iy 3RS Ry e i Al sl p B WFBRIRV ORISR
one da;ﬂtu@?ar eMibdginfe ARY iDBefiRodARd £ & hanBaRY).Y 2 ((1‘6‘41%&0 is

or the benzi m dazole (when aa, bb 5 and cc are 0)
t hrough any suitable carbon or heteroatom I|n one

e S

anothe rdoeithdnet@Brio tyct@ngvandNer formdla @) isdehiat e whatewss 1;
sglected fromN, 0 and S angd 5- 10 menber edﬁ{]?ter oa_/ryl
thUSMa@pﬁ‘@emt Ip o sushicatofimanénts 'ssS@IEéECééapm r8m-R0)o.

—C(O) /LOC(0)-, -CO:2-, -C(0)N(R")-, -C(O)N(R")S(0)2-, -OC(O)N(R")-, -0S(0)2-,
-S(0)2N(R")-, -S(0)2N(R’)C(0)-, -N(R")S(0)2-, -N(R")C(0)-, -N(R")CO:2- and
-N(R)C(O)N(R)-. In one particular embodiment, bb is 1 and Y? is selected from -0-,
-S(0)s-, -N(R")-, -C(0)-, -0C(0)-, -CO2-, -C(O)N(R")-, -0S(0)2-, -N(R")S(0)-,
-N(R”)C(0)-, -N(R7)CO2- and -N(R")C(0)N(R")-, or any subset thereof. In another
particular embodiment, bb is 1 and Y? is selected from -0-, -S(0)s-, -N(R)-, -CO2-,
-C(O)N(R")-, -N(R")S(0)2-, and -N(R”)C(0)-, -N(R7)CO2- -N(R")C(O)N(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")-, -CO2~ and -C(O)N(R")-, or any subset thereof. In one
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one particul ar enbodinent, Q2 is defined wherein R4 is
a group of formula (ii) and 10 Ring Ais selected from

wa@eopk/oaesgb 5- 10 nenber ed heterocycl e having 1, EC"HUSB)03/024272

heteroatons selected fromN, 0 and S. In one

enbodi nent, Q@ is defined2therein R4 is a group of
formul a (ii) and Ring Ais selected fromthe group
consi sting of cycloal kyl, oxetane, oxazole, thiazole,

partmlﬂ? E)%%&Pr%ﬁlﬂﬁz is RERRE] Fhélein oYl IQ‘Fraﬁ&’YnEa—OphﬁﬂéMe particular

hene, turan, pyrrolidine,
embodbheh QI &i de€ined whanedmtnllse anti P a;z-«S[Qéf- WidrdiaZds 2.dImanegher

o, bzl ol CAREL SO G Ly
H. In Sﬁ‘&%ﬂ&’ %ﬁﬁéular%ﬂ%dn&dt%@i@ﬁ%ﬁje{d|sf-fC@EU 'TH%HB’EP]H Pérticular

erazi ne, phenyl, pyrrolidinone,
embomﬁkdabbhsdambﬁhsaﬁ@)N&FFOI|d|ne or any subset
thereof. 20 More specifically, in one enbodi nent, each
R4 is the same or different and is independently

The vﬁ%hﬁc%’ tild f&%&l‘é\@%%@ 0GR NS iI$ bhdemedditentcc €11, 1Bbne |,
uoronethy et hyl, propyl |sopropyl
such @ytmampcrunm ¢ ns.a«ﬂ«yletmatoyp kemylenss prore parkenrly, alkyenspdmphe

paricprpGA ot (LBl Wrblesk EOREAIEE P gL )
- S02NH2, -NH2, - NH(al kyI ) - N(al kyl )aI kyI

-NH( cycl opr opyl net hyl , -
COI’]SIStNH(S@éh h@pdﬁfﬁﬁl(%ﬂmf&bﬁ ) C&n’@l‘e% ‘Wé}lrﬁqyntiﬂ S'E?CGFEdef

orousipRuy] 4 Fils, NG AR M O W@?ﬁ?ﬁ’éé@%ﬁ. n?ﬁ;

_C(S) ,q:ﬁsz ncgmmempmwmmmmﬂ £ER'aNIGR’, QR -S@fpé.es@iWRgﬁ rom
COﬂS
R7R“0Mﬁﬂ9ﬁﬂ R®. )l ﬂﬂ@bﬁﬁ? N@%-@(@)ﬁ@e %wffa qi’@)c

NR7R$ - O(RZ)C A) ((RR)d- Re, -S-alkyl , -S(0)2
alkyl , -S(0)2 (R O -S(Of (R)c A ((R)M -
R6)e , -N-S(0)-al kyl 7R8%), 18°); NR.CO- ( R2) - NR7RS8
NR7CO- (R2)c A ((R2)d ~R6% e, -CONR? (R2)c NR7R8
CONR7-(R2)c A ((R2)d - iR6)e, and -N2 15

In one embodiment, R* in the definition of Q* is selected from the group consisting H,
halo, alkyl, alkenyl, alkynyl, -C(O)NR’RE, -OR’, -S(0)R’, -S(0)2NR’R?, -NR'R’,
-N(R")C(O)R, -N(R")S(0)2R?, -NO2, -CN, -Nsand a group of formula (i), or any subset
thereof. In one particular embodiment, R* is selected from the group consisting of H,
halo, alkyl, -OR’, -S(0)R”, -S(0)22NR'R®, -NRR®, and a group of formula (i), or any
subset thereof. In one embodiment, R* is selected from H, halo, alkyl, -OR”, -NRR?,

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

In one particular embodiment, R* is a group of formula (ji). In the embodiment,
wherein R* is a group of formula (ii), Ring A is selected from Cs-iocycloalkyl,
Cs-ocycloalkenyl, aryl, 5-10 membered heterocycle having 1,2 or 3 heteroatoms
selected from N, O 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 (ii),
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In one enbodinent, @ is -0-alkyl. In one particular
enbodinent, Q2 is halo. In one enbodi nent the

weopouses of formula (1) are defined wherei n RAT/US2083/024272
group of fornmula (ii) and dis O or 1. In a
particul ar enbodi ment, wh2tein R4 is a group of 20
formula (ii) and d is 1, R2 is C, -3al kylene. In one
enbodlnent dis 0. In one enbodi ment, wherein the

Ring A dH’ %clf%(fﬁgﬁl Cs. e&cf@é!k?\) Qcy@&ﬁ’kéﬂl?f bt"y‘l?@ ’M‘ﬁ&l‘ﬁb&dﬁm is a

. I n one
heteroBydld hSsihT, zecbl’fmhhtemm’tomseseiested fmm N, 0 land S@né 5-10

membewg gaisieayl hasinggl. 3or SgeRicuaEs st rem: Gt i fl Fhe
Ring Agrgnﬁeéj B&?q;eﬂftoftlﬁ’er ﬁm‘/@(mﬁqle)] cé‘fset)&gﬂher&%zm&fz@le'{wﬁén bS bd

rmul a , each he sane or
and ccHré D tlerotiglamd suﬁabladm’bemdehtﬂegpam el @ enfhodimenidd” is

deﬁneg@qhueEel%%(n)ss::@sérwfg@g%rmuIaq@( d L& lIS s€ clfe%l%n aﬁjé( O)(¥R7

membg @QQL&&'BZJ%% havMBARS oRBthetdM6RENSEAI REBFromIN, &hi-yndSSJ brscb5-
5 reof. In one particul ar enbodi nent, Rg lﬂ
10 memraiahmﬂoarydhévﬁrmbrztoraamte@atOHBﬁElG)}ﬁef’affom 6@‘?‘1 efft 1y

o 2G5SR G B PR R P

Ring A §(sQ|)e8ﬂélﬁ?ﬁF8$n SR PamdNR'1 RBnenitieretiye terabs haviregr & @far 3Vbr e
speci fi cal I%/ i n one enbodi nent, each R is the sane
heteraatonis $edflenteshtroaid O and §. ndependent ly selected fromthe

group consisting of H nethyl, ethyl, propyl, 5
i sopropyl, iso-butyl, t-butyl, ethenyl propen
In on@é’rﬁb@cﬁﬁq@ﬁb{ 0?7 ispi¢fined \dyd:rﬁm-Rﬁ(lﬂa gsdulp;df formutzoth) amckélng Ais

SEICCt@dcﬁ:lfQng’fl_P%myggpe%lynls|§% Qf%’gmﬁyl 0%%,@”@? et h%l pr opyl ,
morph%mgogp% ﬁ%”lf)}’de arzme'%?c'nWhépﬂlt w thlokaK@g&b@myﬂ@yame and

bset t I n anot her
pyrroRdTRERH, irBidbzal, tmdxelepmadmhdmnmelbtmmﬁuran mnm@@m @

benmmﬁd%;glse agﬁ%gﬁ&lﬂ eocrtagzj'zsubsefs{%t h% l%r nah Con%ése gg n?en%ﬁqréq
Als s&z&%d tﬁj?)&ﬁl@ C&%F P%@ﬁdﬁw@ c%&rgﬂ"né Bﬁé/nyarp?rrblmilﬁkd]e t hey

6cycl oal kenyl , - phenyl, 5-7
lmldaﬁeli‘djm&cbridqdyanbd]ycloe ah‘ﬁsﬂhﬁgt thewgpf.2 het er oat ons
selected fromN, 0 and S, or 5-5 nenbered heteroaryl
having 1 or 2 heteroatons 15 selected fromN, 0 and S.

3HioAe @Rboddhedt, @UESR® ik She@aktor difadreritamd @
Moreg?}ﬁemﬁmyare bonded to adjacent carbon atons (e.g., G4

independerGlySlectedrfrasx thepgreup ronsisHeg obHlo &l BedtMeWy: adj acent
tnﬂu%n@qﬁﬁﬁ? Sthall gropyg,q sop?on&l, QEGhIEY, b lole o AYICEReh,
propenyl, acetylene, O-methyl, O-trifluoromethyl, O-ethyl, O-propyl, O-isopropyl, O-
cyclopropyl, -S02-methyl, -S02NHz, ~NHz, -NH(alky!), -N(alkyl)alkyl,

-NH(cyclopropyl), -NHC(0)-methyl, -NHC(O)NHz, -NHSO2-methyl, morpholino and

piperizinyl, or any subset thereof.
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they are bonded, they forma heterocyclic group such
as: F O Fo 20 Qor In another enbodi nent, two

wa@ejoaoerspd (2 groups are al kyl and toget her w tPCT/082003/024272

atons to which they are bonded, they forma

cycl oal kyl group such as: 225 In anot her enbodi ment two
adj acent @ groups are defined as -OR and -NR R8
respectively and together with the atons to which they

. . eBAIAGYL lin €hel BULCHT fasmulid
Partic R S o S T P e

(1) areexkrofed dsym dodgroupratsissndofli nent s can be readily
ascertained by those skilled in the art. Preferably
H, t Helg oativbuatiendf —OHNUTZO TRV ar e @efikA®d: wher ei n when
nis 2, two adjacent (2 groups together with the atons
to which they are bonded do not foryp .
—Qes(Rs iy @tatial. ky H-OcsROsWNR Bal ke (R)smenfy IH—(ERy, -ehber ed
het erocycle having 1 5 or 2 heteroatoms”sel ected from

_ L_Qkﬁnd_S‘S(g)ng‘?'ggeTn??r?feﬂRhﬁLﬁh having 1 or 2

yl
et eroat ons ' 5@l O and 5. In one

enbodi nen R is defined such that wherQbb is 1 and
—socc>+s<Rﬂ<@ﬁ$ -R3L 0, —Nﬁégﬁgglam O(0) INRgRE:® - CO2R7,
-C(S) R7, )NR7I58, - C( =NR7) R8; -C¥(|:NR7) NR7R8, 10
-CR7=N-OR7, -OR7, -S(OfR7, -S(0 R7R8, -NR 7RS,
-N¢RY) CLQ) R8, 70N R_7)\St ), 2F - ors.-N3; In
Ry AR i) o
consisting of H halo, alkyl, -NR/R8 and -S(OfR7, or
subset £of. I n another efModi nent, R5 is
_g%&—t—e@%ﬂ_ bﬁeﬁt& he ‘I@O@‘IF{;)UD(R%@n 1RO - RE), .hal o,
al kyl and -NR7R8, or any subset greof . I n one
alpoart_i_%ar enbodi nent, R5 is H [In one particular
enbodimént, R5 is -NH2. More specifically, in one
enbodi ment, R5 is selected fromthe group consisting
of HH F, d, Br, I, nethyl, trifluorpmathzl_, et hyl ,
In onpreoypHimednsdPrioptalkyl. SimenehparticulaeEmbedingnt. Gighaloo
-NH2, or any subset thereof. The conpounds of the
present invention also include, conmpounds of fornula

In onk lefbodink&nt the compounds of formula (1) are defined wherein R* is a group of
formula (i) and d is 0 or 1. In a particular embodiment, wherein R* is a group of

formula (ii) and d is 1, R? is Ci-salkylene. In one embodiment, d is O.

In one embodiment, wherein the compounds of formula (1) are defined wherein R* is a
group of formula (ii), e is 0, 1, 2 or 3. In one particular embodiment, e is0 or 1. In

one embodiment, e is 0. In one embodiment, e is 1. In one embodiment, e is 2.

In one embodiment, wherein the compounds of formula (1) 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, alkenyl, alkynyl, Het, -C(O)R’, -CO2R’,
-C(O)NR'R?, =0, -OR’, -S(0):R’, -S(0)2NR"R®, -NR’R® and -N(R’)S(0)zR®, or any subset
thereof. In one particular embodiment, each R® is the same or different and is

independently selected from the group consisting of H, halo, alkyl, =0, -OR’, -S(0)R’,
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NN SRLla IN252 4 (Q)n 5 0-(R2)cR3 wherein all

vari abl es are as defined above, and pharnmaceutically
waecwepiahd e salts, solvates and physi ol ogi cal PET/US2003/024272

functional derivatives thereof. WO 2004/014899

PCT/ US2003/ 024272 26 Thepresent invention al so

provi des conpounds of fornmula (Ib): R5 33 NS YR NID

24\ RR R 5(Q}n5O0A((R)d - R6)e wherein each

r . different and is selected fromH,
) Ohﬁ%l 22‘& Ic}&%I Ry 38%\%3)5 t‘Ifl‘ﬁere8f'her variabl es are as

defi ned above, and pharmaceutically acceptable salts,
sol vates and physi ol ogi cal |y functional derivatives
More spgeifieally, intanejemboginentirach Riisithe seoee @rnhffenehéamﬁ Bsent

indepdr R SPRTEOHIFS offb SERTRLA BE L BR KD b@‘g@ it

lsoproﬁﬂmwﬂﬁi todutloethahyd, ;{rbberﬂyn@t&gﬁomtpyﬂm&wﬂat )LdMkyl,ed

se conmpounds 15 descri he Exanpl e section

-C0-- all%ét—c @Nﬁe\@getysaﬁé)xsa%m%tbvla@ @m‘:ﬁb@m‘ Oriseryppih Qr

cyclopp ey, -G HEE B 5926”% {['\Bm( W 1 Sor omat hSI)Dl methoxy-1

-N(alkiigizy, I -Nooyklobropyh @ené - RHE@u-edgiriod @iy subset thereof.
5-(5- (Met hyl oxy) -6-{[ 2- (4- et hyl - 1- pi
perazi nyl)ethyl]oxy}-1 H benzi m dazol -1-yl) 20

In ano%h&%[n%o& Me'nft b eogreiehy InVBRFImY 1 dTBdjhoeht 8 Ydouds hdisarbEeqe

car boxam d

from tBe DMZO&ISWW(WI&)I@UV!@QW SR’ 6ndli-NRRhaxd tahether

it 25081 DALV L SRIEnSs 2 carboam gy
Cs-ccy@bdMmenpi Sﬁ%y], eLheeyloelddl IRREAR e Aravig 0 PREERatoms
selected from N, O and S, or‘5-6 membered heteroaryl having 1 or 2 heteroatoms
selected from N, O and S. By "two adjacent Q* groups” is meant that two Q7 groups
are bonded to adjacent carbon atoms (e.g., C-4 and C-5). For example, in one
embodiment two adjacent Q® groups are ~-OR’ and together with the atoms to which

they are bonded, they form a heterocyclic group such as:

In another embodiment, two adjacent Q* groups are alkyl and together with the atoms

to which they are bonded, they form a cycloalkyl group such as:

in another embodiment two adjacent Q* groups are defined as -OR” and -NR’R®
respectively and together with the atoms to which they are bonded, they form a

heterocyclic group such as: H
FN\
Osrf o
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H benzi m dazol - 1-yl)-3-[1- (2-chl or ophenyl ) et hoxy] t hi op
wheweAH 89T ar boxam de; 5-{6- [ (4 Pi peri di nyl met hpt)/o%30p3/424272
H benzi m dazol -1-yl }-3-({[2- (trifluoronethyl)
phenyl ] - met hyl }oxy)-2-t hifophenecar boxam de;
5- (6- ( Met hyl
oxy)-5-{[ 3- (2- oxo- 1- pyrrolldlnyl)propyl]oxy} 1
From tﬁt{-szfx%w]e ?é@#lglﬂ%%h%l § rtr)gtrﬁa;/ IIY ascert_a?eg I?y écg%sgneca

skilled ir’pméam d&efek%ly?%@ftbﬁhbé&% dPtBT /rrumtbmg ﬁmﬁﬁﬁ/\’?a&f in when
his 2, t.wq)@qugwﬁt glagrgﬁpg%/qg%meg%tﬁ[tgg gtJms)%}whlch(trﬁ%y ate tg)o)ﬁ)ézed g!o

hot forﬁ) )% SSSC% I ﬁ?@b(% es%\)e@gﬁxtﬂ ﬂf‘e%gblbg mgr_nbered h)e/‘ferocycle having 1
or 2 hegiphtdingseReted -fromm NhOland Bl c)re”l—ﬁyme]mbcyﬁ}dr heteroaryl having 1 or 2
H benzj m dazo y 3-({[ 2-
heteroptanisrseigste 2@%% ()?aﬂiﬁw ] met hyl
}oxy) - 2-t hi ophenecar boxam de; 5

5-[6-(2- Mor phol i n- 4-yl et hoxy) - .
In oneldntbedimaritd¥Zodefinegishelgthaf vhen bb is 1 and cc is 0, R" is not halo,

ClORE AN iR IS H-RRORE Cceepiapenm de
_CR’=REENZRT Senm¥ -SOINR'RY {MR7RS, -N(R))C(O)R®, -N(R")S(0)2R",

(trifluoronethyi)benzyl] oxy}t hi ophene- 2- car boxam de;
-NOz, 5N &¢ Flxior o- 6- ( 2- nor phol i n- 4-yl et hoxy) - 1

H benzi m dazol -1-yl]-3-{[2- 10 (trifl uoronethyl)

benzyl ] oxy}t hi ophene- 2- car boxam de;
In one%tﬁjdm@{thw issdldcanyfrdmkhe group consisting of H halo alkyl, -NR’R®
and J_}(o f[{ng%%nwg,aés?elgiw‘z O){%m{m@éer érrﬁtl)gdllr#gnrto IS s c)tebdeﬂcz)%ltLoxy

r y t [ i

aroup st TE O Ap: 4l of Y NRTEL L RRY S0cRet PeRefl e paichlr
embodimeht, ®° BIHTElhlwx)paﬂtlcular embodlment RS is -NHa.

H benzi m dazol - 1-yl)-3<{[2-(trifl uoronet hoxy) benzyl ]

oxy} thiophene-2-carboxam de;

More ggeg[f?caﬁp azgn%&aﬁrhmme bt PR Yh-tRe §RuB-cdhaRITanH, E,

hene- 2- car boxam de;

Cl, Br.3; mémyumlfmoo@yeuhm. nthshpro)pmbtshmwl 5-nsthel, dbPremEER and
H benzi m d 1 - 20 yl)thiophene-2-carboxam de;

-NHz, 053'@%5%’5@| ﬁ%’?ﬂfoxy 1
H benzi m dazol - 1-yl)-3-[(2-fl uoropyridin-3-
yl ) met hoxy] t hi ophene- 2- car boxam de;

The c@mpgundawf tHemyesedt mvantmn)mlndm compapnsls @f frrrmida(aly
H benzi m dazol - 1- yR t hi ophene 2- car boxam de;

la
1N

@ (RZ)

wherein all variables are as defined above, and pharmaceutically acceptable salts,

solvates and physiologically functional derivatives thereof.
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3-[(6-Chl oro-1, 3-benzodi oxol - 5-yl ) net hoxy] - 5- (5, 6-di ne

WO baxpiBIH benzi m dazol - 1- yl)thi ophene- 2- car bBREIB03/024272

5- (5, 6- D net hoxy-1

H benzi m dazol - 1-yl ) -3-[(26ni trobenzyl ) oxy]thi ophene-2
- carboxam de;

3-[ (3- Am nobenzyl ) oxy] - 5- (5, 6- di net hoxy- 1

The prste S e TR B AR Ap B o

H benzi m dazgf- 1-yl)-3-{

[2-(trifl onet h I)benzyl] oxy}t hi ophene- 2-
car boxam'\g%;[g g
AT be isltg) &@8y] - 5- (5, 6- di methoxy- 1
I

ophepe- 2- carboxam de; 5
s benzyl)oxxy - 5Y{( B, 6—d(RfyrRYy- 1

H benzi m-dazol - 1- yl )t hi ophené- 2- car boxami de;

5- (5, 6- D net hoxy-1

where"h @&VP«ZRS% ﬂlﬁzsglne br Miff)eré’m[ahaﬁs@re@téhtfw W hashd bikpphengt

- carboxam de; 5-(1

other th%]@l are endafined agdve. 3 pimrpeeduticalbraseestaiie jsroNafesxy
t hi d 5-(1
and phﬂ%ﬁ?‘ﬁ&?ﬁ%ﬁ“il ‘fﬁ“ﬁ'?tg ?%n}frﬁq tr oéenzyl ) oxy] t hi ophene- 2

- car boxam de; 5 (6- Met hoxy- 1

H benzi m dazol -1-yl)-3-{[2-(trifl uoromnethyl) benzall ].oxy
It is tq b vagsietaed t@I@}g@r M@;@gﬁ-;rwéntlon includes all combinations and subsets

of A AUAFRLBORAL et el 702

met hyl benzenesul fonat e and pharmaceutically acceptabl e

salts, solvates and.physiological]y functional
Spem@@mm@ﬁqrwlé@f f%@#@?fci 'r?q'f\ﬂ/dse\m‘f|39%0tdﬁ%iﬂf@c90&ﬁ%9& B POHBSe
descr@g& I G H%%e@trotn thifonbe Eﬁ?@@@d‘fﬂgﬁa on{fﬂaﬁn@i §SBfthula

al so be uti In th rmof a
mcnhi&rbmfawmmmhlteﬁ taccept able salt or solvate or

hysi ol o nctl 0 ative thereof. The
%Hﬁ?ﬁﬁ%ﬁﬂ F@%ﬂ %’9" 2pledy Ba:L‘I{gZ @Hﬁt‘gmg\‘eﬂfﬂé conmpounds of
f%nwaﬁx& thio gﬁ&,{eug%aﬁ,g;@éﬁﬁ‘@p onal salts formed from
accept abl e i nor&anl c or organic acids

5-(5- &etbwsw &g Zméfl lﬂebhsll 1qua¢rezlmd)e¢h el Hfhesaml@zowﬂ)fy@—
S A TR W
3-[1-[-EhlofophRRYITh ]S (5 bLdTR tfoxy-AGLbérZzimidazol-1-yl)thiophene-2-
carboxamide;
5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[1-(2-methylphenyl)ethoxy] thiophene-2-
carboxamide;
5-(5-Amino-1H-benzimidazol-1-yl)-3-[1-(2-chlorophenyl)ethoxy]thiophene-2-
carboxamide;
5-{6-[(4-Piperidinylmethyl)oxy]-1H-benzimidazol-1-yl}-3-({[2-
(trifluoromethyl)phenyll-methyl }oxy)-2-thiophenecarboxamide;
5-(6-(Methyloxy)-5-{[3-(2-oxo-1-pyrrolidinyl)propylloxy}-1 H-benzimidazol-1-yl)-3
({[2-(trifluoromethyl)phenyl]methyl}oxy)-2-thiophenecarboxamide;
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propi onic, succinic, glycolic, formc, lactic, maleic,

tartaric, citric, palnmic, malonic, hydroxynaleic,
w@b@apleeeti c, glutam c, benzoic, salicylic, fRPORUSN3/024272

tol uenesul fonic, nethanesul fonic (nesylate),

napht hal ene- 2-sul foni c, bgnzenesul fonic

hydr oxynapht hoi ¢, hydroiodic, malic, steroic, tannic

and the like. 30 WD 2004/014899 PCT/ US2003/ 024272 29

5-l6- G 0 s ST IR R S P I FrBRhaitniab ReTR o fifa-
p%mt afl’dl nrlaﬁr?bﬂﬂll 9ﬁerﬁ/ﬂhfegm1}3ﬂ‘f’ ud- tl@lsphﬁlteszgh?fhgﬁd&is in
~(5- (Mhﬁwm)eatﬁ[%éﬂmor @wt %tbvl@xgghfweﬂ\%&“éazoé‘a&g? %Wg
R RheRhoRY f‘»’@m@%m@ﬁ%i?'uhﬁe”g@ﬁ?#ﬂfﬂ?n@ cal ti um
5-[6- (Zﬂ\ﬂ?rphblm\fér 3d¢tﬁem?/llfﬁbhyirmdmz§]dll-lanylh3 -{[ehl or opr ocai ne,
t t
&tﬁﬂé&?mrfi@sﬁﬁ?‘%ﬂ G Be LE BAEIe T ¢ or m

5-[6- (2%& l‘%ﬁ@lﬁ 1 9()' ! 9p1neJeﬁ£|ﬂnJa%I§f§/l Lh {pp-conpl ex of

fonetry forned by a solute (a conpound
O(trlflomamiean(l)b):r)zyﬁmd/}mlspﬁmem—carwtam&dns by vvay of

5 [5-heapIR CanoF Y R o e b ggear 19 BAEE: onal

pﬁFnﬂM%Mé%hyn%éniyﬁ%}fﬂmb@r\emerﬁﬁﬁwxaﬁmany

armaceutical |y 'acceptabl e derivative of é
ran

5-[6- Metm;nmnfpne&fémfbemumdaaobﬁ ylk&r{[2-dstifhweramethyl) b@@%\épx

a ound of fornmula (I whi ch upon 15

%?ﬁ?@?rgf?rgn}gﬁ%'ﬂgn ani nal , pal(rtl)cul arly aprramml
3-[(3-BHMoRBidh-ALRRthdx§] —Sé(Babd|meﬂfoxy-nﬂ-9b!¢rdimgaz(odi-l1r-ect ly or

Indirectly) a conpound of the present invention or an
aaﬂihmhenﬁkmbwamldmereof See, for exanple, Burger's

s 8 FIRT PR P i o

pftlﬂﬁélﬁérﬁgz-!@bﬂ)bmﬁﬂdtl cally accept abI e salts, solvates
and physi ol o ically ctiona \{)at .ve

(2D eR b} - Jb G Bt W BT R0 e ar
S‘?’g%hd(?/pe ne—g?ﬁa(r&%[anﬁdévbd' cinal Chem stry And Drug

tiod, Vol 1: Principles And

3-[(2-@h&ﬁbpwmm-25yl)¢metmty[| -56(8, 6aglipatienxy- tHobernrdsidazkil-l ed in

th 5 art, in th progesses descri-bed bel ow for the
Bueritengre- 6‘?“ finds of formula (1), certain

5-(5,6 Bs:rlzét;ﬁg%{ anfelmwaz%m im-3e-figrbpyeidin-ghar maceuti cal Iy

sol vates or physiologically
fuyﬁntelthnxa]thnbphcntatﬂ‘aémxaj’ﬁldex he conpound. Those terns

o BB BB S E o B . L™

”%m.aﬂ%nma%s%rma@ve with

3-[(6-Chloro-1,3-benzodioxol-5-yl)methoxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-

yl)thiophene-2-carboxamide;

5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[(2-nitrobenzyl)oxyl thiophene-2-

carboxamide;

3-[(3-Aminobenzyl)oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-yl)thiophene-2-

carboxamide;
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30 respect to conpounds of forrmula (I). Processes for
preparing pharmaceutically acceptable salts, solvates

w@nah4fhgse ol ogi cal |y functional derivatives of PETYUR200§024272

2004/ 014899 PCT/ US2003/ 024272 30 internediates are
known in the art and are ggal ogous to the process for
preparing pharnmaceutically acceptable salts, solvates
and physiologically functional deri vat ives of the

s o SRR S A K P SRR B 2

t ReYoFR¥de:coOntai n one or nore asyrmetrl c car bon at ons
or may exhibit cis-trans isonerism The | ndi vi dual
3-[(2, &—Dmhhmolsmm'eli@wk-ér{é@tfﬂlmmvaﬁ’dbﬁﬂza@ﬂ@oédrﬁé}tbpphﬁ&‘ -
Bures of these are included within the scope of
g ft i nvention. The present invention also

3-[(2- BFbeﬁib‘éniW)%xﬂDSU 5,6-diidkthospH e ngifnidd26l- coMpidopidse-2-
represented by formula (1) as mxtures 10 with isoners
thaarb@m’mldﬁ vvh| ch one or nore chiral centres are

5—(5,6:5@ g z&ofrg? Lﬁngf f&fm\fl&rn 10@(3{]&['1&){))[5@%-?—9

as a m xtare gi 0i sonmer resent
ie;yreaianqaecovers both the m xture of regioisoners as

as the indivi nds i s
(1Htﬁ?(ﬂ'émfji‘?@&1tﬂh§ g ‘gﬁ%l&‘ﬁ' n?\ﬂ PMP’@.’\V}? 'fpﬁefﬂ? %XI st in
%‘o%@?ﬁ forrrs ot her than that shown in the formnul a
ese are al so included 15 within the scope of the

5-(1HpBeeﬁmﬁﬂa2|om-\zeyﬁ-Bd(Q nitrobenzy!) e/ thiaphie ae- 2ecaoaiamd of the
-(6-YiggoR- tc!é}ng%\gnmg'b%h 1({'hegcﬁ5~t(ﬁglu(ér rﬁ?ﬁﬁﬂ&% o lsibEhene. "

c %;(Pﬁg)ndThe conmpounds of the present invention are
tgg&l%c I|enh| bitors of PLK. By PLK 20 inhibitor is

Annmatb(myk)fﬁﬁﬁﬁhddwmomﬂévbhhbmt zg- tbthigredt2-t han 4

| n a PLK ition assay described belowin the
IS ZS'PeSH 0” o less than 100 Min the Methylene

and pﬁé%c@%l?aéd&hté@lédaﬁﬁ selgsayartegigsiolgitabe fumetibmalt he
exanples; nore particularly a PLK inhibitor is a
derlvaityﬁptmmﬂ)f-v\hl ch exhibits a pl Cso greater than 5 or an
| Cso less than 10 Musing the nmethods described in the
exanpl es bel ow. 25 The present invention further

It WIIIWe%\ﬁpEEQ&tQ@WM@&HMd lfl @hienm‘t ﬁha(t ltl)e 60311 pdmds Dhthﬂmdesetaﬂ
therapy in an_ani ma ch asg{g rra
inventipn peytalse peatilizedhia tbf-‘ é@’mﬁfa ﬁh@%ﬁ’%ﬁ“&ﬁ BraseeRiakie salt or
n of.! Theldierhicatiemnt of a
SO'Va%omﬂy%]%ﬁg'gérgﬁE%ﬁb&é ?XE{(WtPE'% pr ese ”T] nver{t Ion al so
accepdsby sie Df ¢b¢r¢mmpmimds>bf foomota (B ir(d l)defoonvefmlouslesaitnfdrmed
treat nent a susceptible neoglasm g gree}
from ipha;@}ap;lg,rpaﬁy ggqea‘@i)le ihorganic or organic acids or bases as we
guaternary ammonium salts. More specific examples of suitable acid salts include
hydrochloric, hydrobromic, sulfuric, phosphoric, nitric, perchloric, fumaric, acetic,
propionic, succinic, glycolic, formic, lactic, maleic, tartaric, citric, palmoic, malonic,
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, fumaric, toluenesulfonic,
methanesulfonic (mesylate), naphthalene-~2-sulfonic, benzenesulfonic

hydroxynaphthoic, hydroiodic, malic, steroic, tannic and the like.



10

15

20

25

30

conmpounds of fornula (1) for use in treating a
condition characterized by WO 2004/ 014899

WEIAMOBRI3/ 024272 31 inappropriate cellul ar PCT/US2003/024272
proliferation. The present invention al so provides
conpounds of formula (1)29for use in inhibiting
proliferation of a cell. The present invention al so
provi des conpounds of forrmula (I) for use in

SRR ER N T AR
be usef‘&PWn%E PRig)ﬁranon Asgeanes adinker@bdinfes Qhol@t@mﬁﬂg #e the

dmnistering a therapeutically effective
compoanmwﬁtthc)mvanmrmtduﬁhﬁlr@hamtﬂcmﬂca”\(4*<)C€P lesaléy Meteei n,

.the t t f he
s 5o B su0: FRBS S AR b LB
magneSYRPAIOMiGh, ¢hGum ARG ININ' alibenaylotylRgediame) dfhlmprongmt: he
progression of the condition and reventlng or R
cholini dledlyanatpnine ethyirnediamiife N-BEthylgicaBt: AMddRosancpalts.
previously afflicted subject. As used herein, the term

“"therapeutically effective amount™ means an anount of

The terdn "s6RBRO U dsedfhefe mafea tg b compler bf variablef stoichiemetry forntede
subject to which it

| St e t,o eli
by & saite (o garepaungiof dgmaal1] aS pouentoposerisI Ga et
il ncl udi ng hunan) that is
'ndUd‘%)léVlg%g'qg%Eﬁéﬁcil'%awldggtk%#}é:(d by a researcher or
cI inician. For exanple, a therapeutically effective
unt, of of. f.or t he _ treatnment

The te@p F%f'VE‘BWQIC?Ii'\bﬁ’”ﬁBH”aigEWaWCIPCLKST(éh%(ﬁma{ﬁ@{Fn’io Wi cient
pharm%&u‘i&ﬁﬁla&&ﬁatﬁé eriVRNE 8t £dompilthdtdfaRe presémeniutipe dor

Farly, therapeutically effective amount of a
exampbo ap estadorcen Froideof a compoynsk oftfpntla htich uRgm a

adminBaGeT ke SUBELRP RN h s T fne MUt Ebapkeht
provndﬁ—ﬁb(eﬁé N iRfirebthd a PRDEAY of fh%@iﬁésleﬁﬂmvéd‘t&)n or an actlve

erapeutically effective anpbun a conp
metabbb’terthtraO’( |S)ee fiog emmraﬁ&wmergmeﬂlcmaéﬁhemlétrv ﬁHP' &”fg ceI |

DISCOVgI’\i, Etilré%té Vo|n1e| n:g @émPrg&lctehe present invention,

ective anmount of a conpound of
formula (1) is an anount sufficient to regul ate,
nodul ate, bind or inhibit PLK 2

Th [ . .
Processmefpap@mﬂ'&Ph‘%rméﬁﬁuévf? A TR B S e Y e
functlo %I \%’[&lkg Wthe cop%ﬁﬁ’ﬁdgq)f ‘P&nﬁ'ﬂaﬂ@'ﬂ?@ Eoﬂfenfléﬁ‘él & the art.

mted to he age and wei ght of
See, e*gh 8u fglebjs M@chtnai BigerhisepAed Drugrihsqmwe"m%le Editioos\thén :
requiring treatnment and its severity, the nature of
PrincipleeAndPiGligk i on, and the route of adnministration, and
will ultimtely be at 30 the discretion of the
attendant physcian or veternarian. Typically, the
As wilt berpepanehtdb thdsoskillédain(thy axti inlthdprogessesriesesioet bslamnion the

prepa:'artlcotnlg) C(r)r?iggund% ofgormutla l)zcer‘fanﬁg ‘%&mﬁ%&s‘“ﬁ 99@ in the form of

pharmaceutically 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 () have the same meanings as noted above with
respect to compounds of formula (I). Processes for preparing pharmaceutically

acceptable salts, solvates and physiologically functional derivatives of such
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WD 2004/ 014899 PCT/ US2003/ 024272 32 of recipient
(animal) per day and nore usually in the range of 1 to

wao@4nnishy body weight per day. Acceptabl e daP¢TyusS2003/024272

dosages, may be from about 0.1 to about 2000 ng/day,

and preferably from about30.1 to about 100 ng/day. 5

As one aspect, the present invention provides nethods
regul ati ng, nodul ating, binding, or inhibiting PLK

mterrrfe& atésha‘?e kGt i’rﬁﬁ& affan@ %Péjéﬁa‘l s B e 6@sPtbr Beth arm

egul ati1 ng ulating, bin ngorlnhlbltlng
pharmaeéLEtrcslly ancepstgb;lleaaltmgqlvartmndalhyﬁgloglcaiimfdnﬁfgor@i erivatives

inhibiting PLK activity, as well as regul ating,
Ofther%mﬁpﬁ?qisrfg,forﬂi‘%ﬂﬁﬁg or inhibiting overexpression of
PLK. Such conditions include certain neoplasns 10

(i ncluding cancers and tunors) which have been
Certalasremppamdsde FerulP{knanexis om sfietaoisamerie frma de- e rtheyedapy

ol 5B O S TP
The mHR/ﬂiuét ﬁé‘reb?ﬂorﬁ’érh((dd%ntl@rﬂet@lﬁhﬁﬁias&t@me@@ aAd waxeneds of ehge

urranzm whi ch met hod conprises adm nisteri n% 15 to
are mtlhdzeotamt Itheisqope PEFEURIEEAE INyeridne dOF PEseHdtYANTISN alshe

coversog%@‘@ﬁcﬂ\r)igtrjﬁ f %%FJ'EH" tﬂe (cé]t)n potﬁ@@ ‘fjér{)grés?ﬂ%fi\‘gg'fﬁ?n (4 Q 2] ixal el

novvn but e not
with isdniért efkréad mwhp:haﬂnmr antle cldrdic¢riteassrecinaerteat Geitzied by

napprapriate cel | ul ar roliferation. 20 The resen
compRTAERE FOMUA Qo b8 PaEael g & Shred AT g THF Presen

lnvenﬁ&'?g&ms] Mtﬁt%elﬂﬁlt%é'@f rég‘?(ﬂﬁﬁﬁﬁr wél\}f\%‘}h% |r1d"\/|ﬁibl ani nal

as a nanma met hod
compe@s Likewisa dinis nn@&rﬁnomywatmomhwmlorﬁmrmla (I) may exist in

tautomBRRGES ) thas EELTNS B R B PULAn o 10 SER Ro B e

c f th
v ot ¢ EPRLERTR G SR o,

preseisiever@®naths ebiratcothpaiinds ape presend imihe R panferfegtion (ie., the R-

. ptlble otreatrrent with a PLK inhibitor are
'Somefiﬁg&?ﬁ' qolqu(ng art, and include both primary and
netastatic tunors and cancers. For exanple,
suscepti bl e neoplasns within the scope of the present
The compeurtds of thenpesgdkinyentionsgre typirally intititss efoPlfy S

ncer, .colon ca I C I I 1
o Fan P Ry ARSRE P P
|nhlbﬁ?bﬁ%&@y%aﬁﬂﬁ@@ﬁelowymmﬁnplee BKSA o leIGh N douTRIih 3he

cancer, nelanonm, ovarian cancer, pancreatic cancer,

Methglqum&baﬁrowﬁnrlohlhdlm asgardesanibat bepwiin éhchexampisumAeck,

partlc[g%f/y%éggdaﬁggﬁrjcarcg@g&% Whlcﬁ eml soaoél/CQ)]g‘:’ga%gr than 5 or an

[Cso less than 10 uM using the methods described in the examples below.

The present invention further provides compounds of formula (1) for use in medical
therapy in an animal, e.g. a mahmal such as a human. In particular, the present
invention provides compounds of formula (1) for use in the treatment of a condition
mediated by PLK. The present invention also provides compounds of formula (1) for
use in the treatment of a susceptible neoplasm. The present invention provides

compounds of formula (1) for use in treating a condition characterized by
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conmpounds of fornula (1) can be used alone in the

treatnment of such susceptible neoplasns or can be
wWais@d/o1439pr ovi de additive or synergistic effecPGT/b1003/024272

certain existing chenotherapies, and/or be used to

restore effectiveness of gertain existing

chenot herapi es and radi ation. 5 The present invention

al so provides a nethod for treating a condition

characteri zed, . In ropr | .
mapprgpr@tﬁ F%'ﬁ’é@ri %ﬂlﬁbéyon : ﬂ%&gﬁept %{vgnt?o‘?{ % 51 &'bwdes compounds of
formulBr glf?rfl?séqﬁ hbitiheg proRRPdtionCstldl déllﬂﬁheppr@keinfc énatfiamnalso
fromlnaﬁro priate cell grovvth eIIuIar
provndm@jmrfcmmds pofermpledllifer usg i iNBIRERLBELYE &I  di vi si on,
cellular proliferation resulting fromcell division 10
at an accelerated rate, cellular proliferation
The prEsf%ﬁHIrohﬁ‘lQorf ﬁl‘éﬂ’ldhﬂﬂ@tmb@spfolraﬁeetre:ﬂhiensufrseve/ral (;ondalwds or

uaragrollferatlonlnanornal el | !an
diseasespalaf whigheomparisecthe siep of ag@intiHedssa B

amour&? |da: %oig??&%fqg%??&ﬁﬁjﬁr(gé % hPERPHE Qérhﬁtt?ea%ﬁéﬂtu beérs to

I NC are not Iimted
allewa“ﬂiﬂg Rhésgeificllconditivie stiminaping lor festuaing tbe wrmiomje pEthe

conditim sowercsorsH B Posraastar senfiangag BRveiiho or
delaylﬁ%g\é Je%E&}r aYnEe f §QORd dﬁoﬂl ed Hr‘éﬁloﬂﬂff Bffiidte® sivpett.

tenosi rotic disorders include hepatlc
cirrhosis and at heroscl erosis. NEsanglaI cel

lif [ d
As usq%&?qréné{h?tt%féﬁ iwaen el R Snofey Ba FOERGMS SRy

la Q) At fﬁﬂﬁQEth thejsejkdtad wineh it is administered,
°°mp§ﬁ¥ o%gt{)n es. Il\/la\t abolic di sol?]ders i ncl ude

to encwsmeubaxsng;.palcmmmducel IRERPHGE hfeaacqllrfgllturmrlﬁsaﬁwﬁa%tﬁranafaﬁa‘

*tnelgpRsre) Botr e pao RFERER B SRR DL BAdh. for

examﬁ% C@ﬁ&r&ﬁ%ﬂﬁcﬂ@%@ﬂe@t‘ide%(ﬂm@ ofxasmbpemdast fomnda (1) fomghe

characteri zed by i nag rolgrate cellular proli fﬁ}ﬁ | on
treatmmmf|ao¢mnuh@nmdna;cch y Blkois 2R @t b fieenf e teqt

. nar r | t f
medigiiedh o in 8O Bty SlapVid sRpREHEY LREARE amount of a
compBBABEfdrAId (fobbthteltftgtr@érﬂl dffaeuatpnhie oéo;ﬂaweis lan arrwlulnt:h

nmet hod conprises contacting

suffl%ﬁrttdnﬁr@ahﬂ\e(wsceptbb'ﬁﬂﬂ&)'?{sm '“sthf: g‘ﬂtﬁ&én{” 14} ‘?”ﬂ{hdtﬂ??” B 1R
preseﬁfrgnlglarﬁ ﬁ%ﬁ,eot'ﬂte ge%@%llf@f&ctw&%m‘%ﬂﬁt oed &drﬁbﬂuﬁﬂ of formula (1)

I's a neopl astic cel
is an BRbLHEUFAEeendodchibie odll mtthes. delolne|embadume|nhgbmeap¢spa’( ely

mvqul,rog: zlp ;Pgrg{e:uégalg/gf eetlv;g%bé@gnga c Bglh%p cEflefarépng l“))'scel s
amo@?%ﬁ%&‘@’tb F@B&E@deﬁh@é YirdakneniorlpLy) . cel s that

excessi vely or at an accelerated rate, cells
t hat i nappropri at eI y (abnormal | y) survive WD

2004/ 014 P 24
The prggse/t era%gugtlca / %Q/Q%én%un? ’r2the

ompounds of formula (I) will
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 ultimately 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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and/or normal cells that proliferate at a normal rate

but for which proliferation is wundesired. Neoplastic
w@edoks148pncl udi ng cancer cells) are an exanpl ePCf/US2003/024272

i nappropriately proliferative cells but are not the

only inappropriately prolB2erative cells. 5 PLK is

essential for cellular mtosis and accordingly, the

compounds of fornula (I) are effective for inhibiting

mtosis. Nlnhibit] ' 1101 1R he
e b0 g B g RS oy
we.ghi p& daQr mepmm@aaas/sioeagemfrnaym erplah@td Qf ta #hwut 2600

| e once phase has been enter and i nhibiting the
mgldammnﬁla}rew‘@kqt{ly ffP@rﬁbPHEO fato ﬁmégéf’“ﬁ‘ﬂ%’ cell cycle. Thus,

t he conpounds of the present invention may inhibit 10
mtosis by inhibiting the cell's entry into mtosis,

As ond¥spedthtie gresegt triven too prbwd@rm‘gthe&wfdngulawirgangquulafcmg,s, S
or by inhi bi from.ni

bmdmss@releh' ornoeP iy BE i reatves i BT PGy AEURte Ko for

"Regulaglrnb @Jlgtn oftiRlh rnnmb@ﬁb IPLK'WeFGHitoRl Miating, enguulasies,
ering to the cell an amount of a con(ipound of
blndlrfg(Irrrmlh|h|t(ng)PLl§lathI’0A anwelt as rﬂmﬂattmq, mogiutagigs Linging he

articul ar enb t cell.
R0 BHEeBaFS P B K Lo BBBar Rl SR e
mcluﬂlﬂgQQﬁ&Wétﬂi Rimbors) viiH lﬁfv@bt&lﬁas@@ﬂléted Wi ALK @se rbnditions
ention al so provides the use of a conpound of
charaéterimd Gy ippppropiiate kellulgsmepideratipon of a nedi cament for
the treatnent of condition nediated by PLK in an
ani mal, such as a mammal (e.g., a human). The present
The pfe@é’rﬁtﬂﬁ\l'éhlﬁoﬁ WrAVIRS apmetkibdifes ttebting cum:Btmri mad ietavpgy by iof
formula (1) for the preparation of ament. .f or.

an antrnhai suel eea Femmabie.g %%E%B-t"l’*ﬁ%”ﬁ I“é’g}ﬂ”ﬁ‘?? WIS |
to th%%ﬁglgt%gqe%pefuﬁ\éﬂmégﬁ? eu% Uk of BHntRRind 'B?fd%ﬁﬁéllﬂf

or the preparation of
CondRds G@ANANre nfedratdcm/ RLIK%& kreowtn mfthaadmmdnmqlm but are not

characterized by | pappyr oi;a)rl at ul ar. Er oI | eration.

imitetiie nspBIERE ancHBHLIOR CRATFRLR Fbp/mpag%orl@ QFratt
prohf‘ét%gBR“nd of formula (1) for the 25 preparation of a

canent for inhibiting proliferation of a cell. The
present |nvent|on further provides the use of a
of for

The pranCEIRETAD MRVREY PRGSO E B R e Mg e

‘(canc'eﬁopmrpineantd?%al LB a¢ S Mammal (xed. aumah), which method

erapeutically effective anount of a 30 corrgound of
comprisesadnainisteyingdy theearioe niherapeeicaly cifpetiveafmosneaf ¥8 |

;
ol S AL BN B s
whicR 9R4Qd4%BR BGdatimeiOmti0Z RETAhibBor. ANMHIaimsg\}wch hdve been

I nvention further provides a pharnaceuti,

assowmbwihtF?Hirﬁnd@mﬁheéqfﬁfgsusv@pab'ﬁﬁa disanroAt i g Bhqinhigitey gre
known in tﬁhgrtn?ncoel%lu‘agboﬁ\my L P Rhe PRtk ¥ BRand RERdelsS For

example, susceptible neoplasms within the scope of the present invention include but
are not limited to breast cancer, colon cancer, lung cancer (including small cell lung
cancer and non-small cell lung cancer), prostate cancer, lymphoma, leukemia,
endometrial cancer, melanoma, ovarian cancer, pancreatic cancer, squamous

carcinoma, carcinoma of the head and neck, and esophageal carcinoma. The
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one or nore pharnmaceutically acceptable carriers,
di luents, and/or excipients. The carrier(s),

waledowentsfs) and/ or exci pi ent (s) nust be acceptBiil/ES1003/024272

the sense of being 5 conpatible with the other

i ngredients of the fornul ggi on and not deleterious to
the recipient thereof. In accordance with anot her
aspect of the invention there is also provided a

compdristival o (1ien BaFRg <ttt R P RE AERRH i pye

neoplgsﬂ{swlcé’rbﬁé UseWith BroViR fAditivRIR spfepyidtRGEFfectsamitt yertain
e carriers, diluents and/or excipients. 10
exnstnr@h&mmdmnaplcsaand‘lgl‘r brtsa ito restavegTfessiveness Bhecstpin Bxigifgt
r:)H a&al ning a predeterm ned anmount of active
chemq) 5438@?% 33 '%nit dose. Such a unit may contain a
therapeutically effective dose of the corrpound of

formula (1) or a fraction of a therapeytic
The preseng nventionjalse provisias 8 Mtha fiof freptind mrendifiiy ?}@4%? rgd by

15 t '
eon B BB AL Pl B o e

celluléJrrbrbhf@@%aﬂ gesURmgLir@h Ilrmpﬁrc@rletetd&tbgmvctbntediuhrr neplideratéaén y
dose or sub-dose, as herein Ia}bove

resultinaprap exesssiver el ivisien. cellta grolTeratign regt t\ﬂ@%%@?‘@%fv'é'm‘
atan g?{)é}g&r Hpa[;cg ceﬁﬁ'lﬁp?ﬁhﬁer %dlﬁﬁd frf)nﬂﬁﬁ&ﬂp%ﬁr%@céﬂ%ﬁr%l

any o ods” wel |l Kknown in the
and/ophé[dmcpymﬁéﬁatloﬁﬁh Phammiccelhbmuerﬁngfairamﬂrmai ok whegh ipe

e SO eL g SLCEL on b i RBERPLLALS b
inclu th'a'?@H@tJILlTlteroet“ot bpla8iAS 8lood VeRkIGRblifekattine biddlided, fibrotic

[ ngua or transdermal’), vaginal or
disorduas, eresargidl céli politalativg disudrrsantheeiagoliq sqasgyy Stagd yessel

prol|flgg\tt|:\fg§g€rgg%rl@%lécieeqﬁkgalsgng %%rq%géeﬁlgl%lf%lallsopc{ E&eﬂn@mp@
hepa@‘géfmé’andfﬁﬁer%mhﬁ W¥sanbiai @dliprglifentioe asmersamalm
e active ingredient with the carrier(s)

glomemdnrqﬁplmtiS( giplignamih aspruessiaresisathrombeti @tqﬂaﬂﬁ‘glqﬁaﬁm ed for
syndrgmq g)?%zﬂ] nérﬁtgfaegki%ltlgﬁgng’ §lo ot ef@?&ttﬁgs.?\ﬁ tal?dh%‘ars%%%rs

inclu@& Bevib @S childulbiftiaishe@ling O fansrneiui amdsnelumdagmam/eor
non-aqueous |iquids; edible foans

diseasxs| ast«rommr@»s and; qjercpstapglest Rﬁﬂ'éfe@i“oﬂé\?%er“dieﬁt féﬂ?an?S.O& ui d
exceqslpé)p%ﬁeé r%t.ﬁ@r@%ﬁ(p@%%‘?%&f ﬂ,{&ﬁ;&@%?&ﬂ@i l%apﬁ@?ﬂ: 213

or ora mnistration in the formo

 cellulapBldifertiorciapshitiethet dedtulac pioliferationgpecers impooreral cdlsrat be

conbined with an oral né)n t oxi ¢ pharmaceutically
normat s g bisaevertheless undesir

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 (1) 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), cells that divide

excessively or at an accelerated rate, cells that inappropriately (abnormally) survive
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inert carrier such as ethanol, glycerol, water and the
i ke. Powders are prepared by comm nuting the
weovpousg t o a suitable fine size and m xi ng WETIUS2003/024272

simlarly 5 comm nuted pharmaceutical carrier such as

an edi bl e carbohydrate, as, for exanple, starch or

manni tol . Fl avoring, preservative, dispersing and

col oring agent can also be present. Capsules are nmade

by preparing a.powde mxt esGri,b and
and/or ppym3| ﬁsl?s thaprahfeeatc afei’ 4pfmp g%si%for “@S'Ch "% '@@r’?@ S

undeque{n‘bN'eGﬁQsttﬁ c%??@(thcﬂﬂufg%a'n@él%hs)%ké arf@aniphd 6F inapRgprEseiym

ate cium stearate or solid polyethylene
prolifergkiye odlls bahateeoa dtteahly inapproprigighycselifriakiveipdisbef or e the
filling operation. A disintegrating or solubilizing
agent such as agar-agar, cal cium carbonate or sodi um
PLK is &?é’rﬁf%ﬂﬁir%emﬂﬁ A &H e RegamglyOthel dopTpOVRdstdfeormula (1) are

aval labirlity of the nedicanment when thebhéiaié‘gl e is
effectwm@emlfebitmgmlms e doiibitingeifosise gafere do B £y into

the M gse 3615 1) g VS dn Bl FERial BlopLEREFUIM BT e
cell cydTe $héd K- phasd Ka@kbh@w erteredeind |mh1hnltluddzhcsmamahcxrgﬁfbmtthﬂM

nat ural sugars such as gl ucose or beta-lactose
phase aibetcehevae. T aheaporawngw? ferresegtimentpamaanablci o,

mitosis léya'ggf? hg lrcglgfﬂ\t%f’d Q\Ftﬁ {yh@rﬁlél;c]lgg éheycé:e(ljl s progression

waxes and
throughhﬁltbdlsk@r byl-lhlﬂiiblltmgmhescalllésailtlfmm nh’wste ﬂmsra?giépetctr’thg present

i ncl ude sodi um ql eat sodj um.st eay, at,e sium.
inventionenpifies 2 MeaH doh BB IEGLRIONSIR BRI AU LPETOd S tikizes

admm%{u[r%g t???@%ta%%ddnlf%f a @bﬁﬂbﬁ‘ﬁrﬁ%ﬁ%ﬁﬁlﬂa (I} sLEticieds to inhibit

ation, starch, methyl cellul ose, agar
m|t05u§)elntdmﬁlpaeucuieanmbadmgutnthmdell i h@eDﬁ)lR‘:‘élC cgihbineans particular
formul ated, for exanp

ariing a powder
embodingaiythe c ssawﬂmral’ Gﬁtﬁwcﬁ’f&g&@gg ¢ adding a
| ubri cant and disintegrant and pressing into tablets.

A powder m xture is prepared by m xi ng t he ﬁorrpound
The preseint adveytioroatsn pravides thiushoba cerhpaistof dermias ) tog th

prepar@gpﬁ(rg;‘(g %ge(dﬁgl%\ég’i for tlgesgggtm%ﬂgw é’dndmoﬁqnngilzﬁk@ gf{:PL

ammaP@hé‘rVésrB’}nai%Wa[ @lg. @dimnan. B prSeﬁﬂmvErett(mrﬁdmhtr pnmmhea’é\e
par af f i a resor&tl on accel erator su

use ofqajectrmwad)ﬂf ermulag| cbeFheinei??@a%b‘?frapWF‘gFP“&%%?r tsch as
treatnmerygn:o Eléasigp]tkb@eehéoﬁ)la% lq'a% n%ﬂmm@?é%ﬂrﬁ/enﬂmﬂﬁﬂwer

anu ate wet t with a binder

provided €l @@ oF¥rcdmp osmoaﬁmrmamt(a fonﬂxhaqir@akéﬂoﬁ@(ﬂél/n@f;‘dﬂ@wnt
PCT/ US2003/ 024272 37 nucgil.age or so

for the GeRLISEI AGPn Ay AEHTPETHEd v R GRS SR 8B
The pr%s%\g%\feﬂﬂon ‘ﬁ?‘rtl%'? g?d\ﬁ(ﬁ@ PR us\é%ftaQOQ{paﬁhH &t foR@ulat( €or the

m Xt ur be run through
preparation of a medlcament for inhibiting proliferation of a ceII The present

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 (I) may be administered as the raw chemical, it is typically

presented as the active ingredient of a pharmaceutical composition or formulation.
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tabl et machine and the result is inperfectly fornmed
sl ugs broken into granules. The granules can be

wo pdriocded to prevent sticking to the tabl et POF/DE2093/024272
dies by neans of 5 the addition of stearic acid, a
Stearate salt, talc or mgweral oil. The |ubricated
m xture is then conpressed into tablets. The
compounds of the present invention can al so be

bbb P o
a compolh@ 49 thd RemBRANUTI faensfeusita) ggmpasisdrepay fuktier eanpase

opaque protective coating consisting of a,seal |1ng
one or cuae podrmsieelticatly accepiobleicagiess dduggts api on excitnfhelEc

. JRter || i ;  ded.
carier B oL Slp RPN GAE  EfBlaniEih, FERRE oPbAN) e
compaflbRbiRgtHedthel ihfreaients of Bl forteaager an®nal ddidtaiials te tioh

as solution, syrups and elixirs n pe prepared in
recipiedbgtult tccosnrbith Reeegrei o (oRRHETHY BESISTHG a
provid&%ggc}gg%%lnﬁ'% 6035%3%”% adfHatn{ScelNEd] S RMtionIHElidARg 15

repar ssol'ving the conpound in a
admixif§ atcalipyuhd af teefdrraujal @pwith Dak ot more phamiataitieblixi rs are
prepared through the use of a non-toxic alcoholic
acceptellpicanriers, SlissETRNYN RS e f or mul ated by di spersi ng
the conpound in a non-toxic vehicle. Solubilizers and
emul sifiers such as ethoxyl ated i sostearyl alcohols
Pharmadeditioall figonylatienshyyeeepresentsidtio lungtdess Brmmoatadiivhei ves,

fl ddi t i ve such it oi . |
predets BB FABPUM bR LT HAFERnD PETIEA g Sy lyf el Bottata
therap%iﬂ\ﬁ&tllgréﬁre&ivead&e bhehelcolipog@nofiosauladi) oaddedtionbfes e

appropriate, dosage unit fornul ations for oral
therapadtitatly sffeativeotose aurhtibat millgiplsamdignsagestosns mighd be

. formul ation can also b r [ I tain
saminlfY 565 bR R B Re Rl LEIRA S bR AR e st
PreferRAI i Cisa§ EfdMmuRItoAd ark Bhddelcyimi@ling avexily duse bhaibkddse,.as

The conpounds of fornmula (I) can also be adm ni stered
hereini abovteecited.rar 6h appiopsaiRdractien fhesesf. afyan ackie IngiRdifnks

smal | _uni lanel | at. ' | I dRror¥gsi cl es
F“rtheéWQres5”mqairﬁn3@w%r%@s[ale(§qnéﬁ %?p%gﬂgrrres céa'ﬁ %e 't or med
methddé WAIkn¥@hiigthe gfarmbgsphiol i pids, such as chol esterol,

stearyl am ne or phosphati dyl cholines. WO 2004/ 014899

PCT/ US2003/ 024272 38 The conpounds of fornmula (1) may

al . | i J | i E es
Pharnfic P LIalfShS ol be ApIE e Bhm{TRARKIOR LY any BROANL: 23
route,FoEe MMM Byl theTdrel (inchuingunasal wagutding valh cectdupsseldtopicah

~soluble polyners as targetable drug carrigers.. sSuch

(nclugion s SEMGREY S paReDdBe b S ELf i done,
subculMeBls, SAPRhYSEBIEr, intravenous or intradermal) route. Such formulations
may be prepared by any method known in the art of pharmacy, for example by

bringing 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-aqueous liquids; edible foams or whips; or oil-in-water

liquid emulsions or water-in-oil liquid emulsions.
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5 pol yhydr oxypr opyl net hacryl am de - phenol,
pol yhydr oxyet hyl aspart am dephenol , or

w@oioyei48y9 eneoxi depol yl ysi ne substituted w th Pel/nb1003024272

resi dues. Furthernore, the conmpounds may be coupl ed
to a class of biodegradabge pol ynmers useful in
achieving controlled release of a drug, for exanple,
pol yl actic acid, polepsilon caprolactone, polyhydroxy

but yri th
For ins&l}l]cgyp%@f B‘S@Wiﬁ@%gﬁﬁq %@ﬁ g% a gég)rl%/fﬁ)gt%é ﬁé gqe active drug
comp E%&n'ﬁéﬂ%ﬂ%lﬁd VR Bih BR, fhloﬁ tbkl@cpkammethtycmﬁv acahtable

ydrogel s. Pharmaceut i cal formul ati ons adapt ed Jor
inert carrin sulrasedthadhighicstoh AatenAdhe - P%W@éﬁrteé’cﬂe%’ée

commicg 6 B oo o BhERLE Rt St SRR SRRy

commRiuB OpeMaRetticactatier biidheas aﬁ&dlbéaa(eamdﬁe/dratthas dot examples
I ngredi ent_ may be delivered fromthe

at
starchiasmaopliok d¥ivering niessertYe. Jisersdry ARLACIPTHNG age”¥ can also be
Phar maceuti cal Research, 3(6):318 (1986).
Preserby ar maceut i cal formul ati ons adapted for topical
adm nistration may be fornulated as ointnents,

Capsulph reuB A0 B ebIaE ROV ERs HEh ks deog e BRI kPR
formel )9%% F‘?HE&h%’%ﬁdﬁﬁts%E@ lmnc@ﬁ@@ﬁcrﬁagt@m@bl dilicgstars, for

formul ations are
magnéyiuiﬁ steakity; calppim sidarate ar Sbhxbp(dwth\dtmﬂ oligend ca be pddedhto the

s e BT edird Aoar i Eehtsol o g sbekeen
such WS- af8rSEIGh R @HIbhFRYr s6f6A-caf¥ohefenahialelby adtiewto
active” i ngredi ent may be fornmulated in a cream Wi th

improae th dvailabiligtof the mediramensevhsn the gasale-is WIgited-pase.
Phar maceuti cal formul ati ons adapted for topical
adm nistrations to the eye include eye drops wherein
MorebR€ vifeni d6Sirdd@H rRdeLAaty, Juitalle Siakrneldbocanss) disimtetgatingn a

suitable carrier 30 especially an aqyeous sgql vent.
agentV\@’IQO@dVl(Dg.ﬂmS ROTAIGSIDDIDara AN to3e PR PP Eal |

Iatlons i he
bindepHog Hefoad Gy Byl duodi e Bl gRRBCBrYckpldc e nd
sweetehés, MRee! élﬁaﬂynﬂf&mmghﬁﬁlsmsadam gchghaanth ecsadium alginate,

adm ni stration maéébe present ed osi t.ori s, or

carboxgmethstealiulosenpelyethens ¢lueol MEXALA ‘ihSE'gea ﬁ‘F%’bt p
d
thesenqﬁgﬁ%t d‘@ﬂ‘ﬂg fcﬁ'glzlpé g&i 6%9 \M?\gr&@{] %d‘urﬁ@f‘ea%@é I ne§|§m%tea$éﬂ=:|

aving a particle size
sodluw@dmbﬁej sodiuneacehantgesodidint dﬂcﬁm anditbe bkes %htggratgrs

T AL T S A
the 1ik&. OfBbRtC AR BINMAAted] fof BRNMRMEE hrepalify & beweerRixtule,
granulating or slugging, adding a lubricant and disintegrant and pressing into tablets.
A powder mixture is prepared by mixing the compound, suitably comminuted, with a
diluent 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 salt and/or 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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the nose. Suitable fornulations wherein the carrier is
a liquid, for admnistration as a nasal spray or as
wmamali14eops, include aqueous or oil sol uti onsPOFf/US1963/024272
active ingredient. Pharmaceutical fornulations
adapted for adm nistratiog7 by inhalation include fine
15 particle dusts or msts, which my be generated by
neans of various types of netered, dose pressurised
ros zer f cal
R A I e B L
screenp rA@%ﬁ Ritethafive toRRaA@ETIRS thd mmtdnmlxtormwme rgeltrough the

pastes, foans or spray formul ation 20.Phar nmace |cI
tablet horchiak atd Shfsrestd st BRCTestl faiis Lioa ProGRi TP O o e

ncl u 0 IdHs 8Gtnhe@Rs of
aranuleb i BRI pElhe BRI Rt bty it B edfs o
the adRffdnestiseatiahsid ansesroteusa Estalmfnrmhlncremjbﬂht rhld)rfcetﬂ(ﬁm iAturon
isotonic with the bl ood of inte egﬁedr

s thempamargusedingo IR ATAOHERTanT PESTSpEREPLRAT e b5

|
comb B W 4 g R e o

witholgdin ﬂﬁeugﬁthmyramﬂatoge)rsmggmlgﬁeaps Afctear exepadle seal ed
oul es and vi a st ar
proteqin @pesar o8N 1G Sghiop 1L EOE S 1 it oT L PTResE & y

polymteh(e_ n%l(géjr\aﬁ aftla B {)|I§1%atl§d 8f Whecdnl ereviga. ny%Et'uﬂ“sQﬁn be

water for injections, immediately prior to
addedumetheseEmmrgscto distiogeish diftestnt onitslesages.ons and

suspensi ons may be prepared fromsterile 30 powders,
granul es and tablets. WO 2004/ 014899 PCT/ US2003/ 024272

Oral fft8dsd duck BO Hidnesyrisherndtedirics dahaie pripa@dﬁnntdosa’gettmltt floem so
I ngr egll ents particularly nentioned above,

that  giveruguentibneontaiys » pradatsemised @motgeMtastive H\Gé‘?ﬁ’ﬂ%n ATUps;
th t,.h t

can b b1y G ing i FApBARE sy BovebRY ticph ehlch

whneﬁ\:ﬂm@ér@w@bre@ﬁhmhltn@useotefafmvmxrmal@hagemmm5 In the

above-descri bed nmet hods of treatment .and uses |
Suspepsiopscancdbedprnwiaadl by d(qu}ersquat;ne SemBAHIAdY @ o 1Kl Vef”r‘? €.
onbi nat | SR
SO'“@&FM”?\ em%;k fY@ré H’r?ﬂgg gmearll‘g)&\/l{%tglﬁl| gthher {}I{ﬁbzr ape&lt ic

ethyl@g&eddiitol lthersapﬁes@vdta/es. fiamorrmldhwdsuc@s peppertimigpil or
condi ti ons rredl at ed

ods atin
naturgLRsiRIiers! G sagsh ﬁ'é’bBT% ﬁgartkﬁ'sﬁ&w@%qnsﬁ %“{Weé‘ﬁﬁé?” o be
d ghermt her apeutic, hornonal and/or antibody agents is
adde , . . .
envi saged as wel I as conbi nation with surgi caI t her apy
and radi ot herapy. The term "chenotherapeutic" as used

Whertg%rpgIrorgxrlrz;n:%f 3 rsgget Snl?%/r rI]a“:’h%]ng ?or o?geﬁmmn&}/étﬂﬂ &@n 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
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles and
multilamellar vesicles. Liposomes can be formed from a variety of phospholipids, such

as cholesterol, stearylamine or phosphatidylcholines.



10

15

20

25

30

therapeutic effect on the subject to which it is

adm ni stered. "Chenot herapeutic" agents include but
wa@e@4not99 i mted to anti-neoplastic agents, anedTES100%024272

and anti 15 enetics. As used herein, "anti-neoplastic

agents" include both cytoggatic and cytotoxic agents.

Conbi nation therapies according to the present

i nvention thus conprise the adm nistration of at

e conSSSte SRR Byl R nED P eptsgl

n one
antiboB g iR ual ERAES BaivhRA thbesapoes meleadrsdiragoupbed: Hee
pr

esent invention conprise the adm ni st r?ti on of. at
compdueds tagraiso D6 coepterbwithl seltiblecohimess 35 taragiapleqrup £aKiersone
ot her chenot her apeut i | [ ar

Such REhBBas REMTC e es LR el e e E‘sft@:;e |

WA ' idat-ph&ms tpolybindrogyetindaspal tarhide piremol, ar
polyh@?@@%@&@?trﬂg?ﬁgﬁepam i -pr?eygg_lg tic gp t, As an
polyethylein¢axideaplylysisp substituted with dalwEov; FF&@HF%_Q %PEV%F%‘Q/‘?V& 8¢t he
com pgbﬁ]tdg ﬁqdai(ob%;cpp élgtﬂd"? Eltassar{fg)iéb% Fad36le %gﬁlﬁ{ehhﬁgful APAKRViIN

€ admnistering a conpound of formula (1)
contrdiREeEIBSE ofiatdiugforl exasiple?polplineticdrihpolepsilapsaprolactagent .
I .

n one particul ar enbodi nept, the ?p t her apeutic
polyhydtyex byt i IVORBRRSFES POb 2P OB R
polycy%ﬁ??%l Abng & @s—ﬁﬁl@eﬁ‘%ﬂ%rﬁgﬂ\’p‘%mib Bldck BoWiInitesofhydrogels.

eut’i cal conposi ti as descri bed above further
conprising at |east one other chenotherapeutic agent,

e e Yo ST PGl b
preseﬁg/a%@%ﬁ‘g% ﬁa%é%??ntcﬁd%d%ﬂérﬁﬁh'ib/intﬁmte ebap@tvier greut i c
agen at ha

S activity versus a susceptibl e neopl asm
epidehieis g the eaipeedt froay telongdd peried of fimeo kBT B@MPHH th IHKVE he

areS SRR s Pl PSS bk e

. _ er apy
Pharf iR e¥s M séurcr 8(@)auBd19de).f ormul a (1). Typi cal
anti-neoplastic agents useful in the present 5

i nvention include, but are not linmted to,
anti-.m ¢rot ybul e n h [ '
o o SRS BASE) ER BB BRI SRt o
ointnfnky bR R GudRAsbSs, Bitiohs, pdwdesisohgiens, pasiesagels, sprays,
oxazaphosphor -i nes, al kyl sul fonates, nitrosoureas, and
aerospisicioéhies; anti biotic agents such as anthracyclins,
actinonyci ns and bl eonyci ns; topoi sonerase ||
i nhi bitors such as epi podophyl | ot oxi ns; _
For tRBErhémRS ableidyesr sthehexasrnpliissues, fondxpyple movimendiskin, the
anal ogues and anti-fol ate colg(gound t opoi sqner.ase .|

formylakippg are Peefeigbly aﬁglied&g@ptloait% ptr%e’n% ;H.E’Fr e ormulated
in anroﬁtﬁ]méml th@DRhRIHGEdies! ABRbe Eﬁlglﬁémﬁ&h efthd?at fn@kfinic or a

I'bi t'or's; "non-teceptor tyrosine kinase angi ogenesi s
water-Miisdble ofrtmennasa oAlernatpely, 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 suspended in a suitable carrier,

especially an aqueous solvent.
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agents; proapoptotic agents; and cell cycle signaling

inhibitors. 15 Anti-mcrotubule or anti-mtotic agents
wae®@4phmse specific agents active agai nst the PCT/US2003/024272

m crot ubul es of tunor cells during Mor the mtosis

phase of the cell cycle. 38xanples of anti-mcrotubule

agents include, but are not limted to, diterpenoids

and vinca al kal oi ds. Exanples of diterpenoids

I
e b P o Rrefl i@l A i,
lozengddUpastll® amatmbuthiviagkest o, 20 VI nbl astine, vincristine,
and vi norel bine. Platinum coordination conpl exes are
non- phase specific anti-neoplastic agents, which are
[kt r
Pharma(csﬁt‘?c(a?%rh\ﬁ?atmng gdB}% fo}_g(gcaégtalﬁén ﬁrﬂ%nméfbﬂﬁ’émﬁd%eﬁl - Esgfﬁe% fas
suppositoric@rostas anemast ossl i nks wi th DNA causi ng adverse 25
bi ol ogi cal effects to the tunor. Exanples of platinum
coordi nati on conpl exes include, but are not limted
Pharm&c@uh%?@nﬂﬂét%n@%‘&ﬁa{ﬁ)‘?ﬁ’ib@i hdminftiaYibRWhREiRERthRieR e
ase anti-neoplastic specific agents and strong
solid meludetar(xoplhe Ipewder‘ﬁyamngal paytlclaslkg/fomexargplggemegamqgrzﬂ to 500

| ent | by al kyl at h
micron B RTINS Srer ot By W iR s cdlive: ah PRl
mhalatFHﬁ%Pé@theme AR QassARRCrdhY drcoitlned bOHRSpoWILE heldllcloyé ap t®n

di srupt’s nucleic acid function leading to cell
the noQG4itolle SonuddivnyStetdr raamier ivpligidiar a@%aﬁ’fﬁﬁw ¥fa

nasal snraf/loégt%hgs%@gﬁgﬁ%&dd@%@ﬁg&s of Ui ldc ls@[:ﬁoﬁslsgﬁ a’\ch}é g&éc,\@%g}rgdlent.

mel phal an, and chl oranbucil; al kyl sulfonates such as

busul fan; nitrosoureas such as carnustine; q
Pharmaceusiea ferndaiions adapiad frsayinHeration Ay inkalggneinciude fine

particl§ AIROESIEL I i ARRU A A6 AARERRT SoRRRGY e or ARERLS,

dose paedurieed s@6sdld, aebulizet abinsufbBbldreonpl exes or str and
breakage, which disrupts ordinary function of the
nucleic acids leading to cell death. Exanples of

Pharm?&léﬁxn!ti?égwn‘?u@mds a'a‘é‘ﬁ’t@él ?@Naém@ lﬁls‘crﬁlﬁéwﬂ‘é‘y b@Httese?ft&i fot

nyci ns dacti nonyci n

pessarias) ttivh pensc trietas, sgakshnaajss cfamnmmrayl forrametiorsO
doxor ubi ci n; and bl eonyci ns. Topoi sonerase |1
inhibitors include, but are not limted to,

PharmSJfHu@Q?%WulBﬁ&ﬁ%)%daﬁtad f@%a?&ﬂ%h%rﬁuﬁkﬁéhéﬁm@h@e Bﬁl&ﬁ)@s

ICc antl-neo stic agents derived fromthe

and n(rmmcqirea)kesqahhntljcctﬂm qowv@pwhtcbtw qestaity piiEaxidgntas Fustars,

of 1 e
vacterESiag #3046 e e TSt RLo el B L o prhe
intendENPe SRR BRY adOuSiddaith-RjiRalSsterllguspenhord vitiieaksy

accurmul ate and cell death follows. Exanples of
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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epi podophyl | ot oxi ns include, but are not limted to,
et oposi de and teni poside. Antinetabolite neoplastic

w@o@ansissy e phase specific anti-neopl astic agePtBUS1083/024272

act at S phase (DNA synthesis) of the cell cycle by
inhibiting DNA synthesis d by inhibiting 20 purine or
pyrim di ne base synthesis and thereby limting DNA
synt hesis. Consequently, S phase does not proceed and
it shofifd e @1t OWaddFEIORTTB kIRSingledRity FEPANM)! thentiiied -
neopl astic agents include, buf are not |limted to,
above, thedoooulations, maeinklotle eitwr egenteganyertiinabin the edgtayivar i ne

eoord s e BRI Pl B for o
admiftAItoRBh S iREludeNgRIuridg wgtmpnent as Topoi sonerase |

i nhibitors. Canptothecins cytotoxic activity is
believed to be related to its Topoi sonerase |

i nhi bitory actiyvi C '
i thd hav e e P loder e RPLE) s T AReRRASF BB 0.,
may & @nflb&%d\éﬁﬁepmsconﬂﬁhidtm|wiﬂﬂ(ﬁrféﬁoroﬁore other compounds of

7- & - met hyl pi per azi no- et hyl ene) - 10, 11- et hyl enedi og]y- 2
forma §horciapmbinasien withgshootaRequisREepEST URHI0EAL Sy B giods
e
neoplaghtombiabiipn ehweledr chbeotherapputiy, dprrsorc| gndjot &ntirody or

| ack of rowth of the cancer. EX | es of, haornone
agents e MBRIRSH A Wl COG BB Y B Te) Lo O PHIEERY
The t%rgne%ggﬁafhepjgreglﬁé"?s%éﬂshér@ﬁ|rH‘@f°'snto %\’R/ cRERicAUgeht H'Evfr%ga

enoc costeroi ds such as predni'sone an
therapegitrafeat oméhanuibiriet tr ehigk @fiuhdministened. t iChamntherapsfitic”

mal i nt | 0 nd acute, | eukem a in children;
agen R 2, oh D e g At trop e A e R O s
emetRS ANRSH heAH, Cantl-AbS PRk AgetPTiAA QI Cho ARGt EBMEIRAH ane

useful in the treatnent of adrenocortical carcinoma

cytotaxicl agentsr€ombitapien dberapipy acgendingaiodhe erasentdavendpnitiiisg

comgBk { RO i S PR By AR R e o o
least SRPEIMEEEIncEF Baftined 8RR Eoda MlomNEBRIimE R, corbigathshBierapies
estrogens, androgens, and anti-androgens such as

accord|ngttarthelpresentiinneatipd eompiisdheediminigratiop phrieast one
comiiAt ErPlle ORTLRHEAFR B PPt PRI hodE, Al

parti@dr Gt &noth ehésgnt ipvasioattbmphyeeelid sdmihistration bf at least

estrogens_suc s tanpxifen, torenjfene, raloxifene,

h : 1€
one @MPPUSY p%f%mawdﬁia@é@kiﬁemwstim pUIG 3penheAt FhatdiiHe!
aspecq!,f th@gk{gpmngé?ﬂ%ﬂ%‘?wmé%rtﬁﬁﬁkth%ﬁg &6f ﬂ@éﬁen@‘é‘ uses as described
gonado ornone (GhRH) a

ropi n- releasing nd anal ogues
abové, hehichodomyprise ladmiriistarirag 2 cdrmund lof dsreudd (1) dogeithenivith mgleast

one &g%gﬁ%gag(ebﬁé@&@%{ ?nr orﬁeorlae!r‘icigdleﬁf e%tjogﬁrlu?ntt,i trﬁg c gr%ot g?ap&f’uscl_b
agent is an anti-neoplastic agent. In another embodiment, the 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.
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prostatic carcinoma, for instance, LHRH agoni sts and
ant agagoni sts such as goserelin acetate and

wo erol4sde. 20 Signal transduction pat hway i nPCDUSTINE024272
are those inhibitors which block or inhibit a
chem cal process which evékes an intracellul ar change.
As used herein this change is cell proliferation or
differentiation. Signal tranduction inhibitors useful

Typlcanye 8@]{,?%5?'{‘}% é utic ERt #9PhdsekividevdriiRiaus@pblefeoplasm

|ne I nases, non-receptor tyrosine 25
bangKkﬂﬁéﬂ&ybsbﬁhﬁhandombwmnbhmmmdhscompmmwbﬁfﬁﬂgwﬁ1we
ki nases, phosphot i

provndnd/alatﬁwqracul%r @ﬁat ?’ﬁb"' e Oﬁwg?’ts'ﬁavaﬂﬁaﬁsgapvge“vp'&vg\g a
compoglpato?'f&nﬁ%{ﬁﬁsw ﬁcéﬂ'aﬂﬁsﬁe% %@&@égéﬁ% JsbRil pheepheeyt ati on

specific ty osyl reS| dues 1 n various proteins
inventionviatives bihare met fimifad 40.iaoH-oicraiebule agenit Hich Sy gierpenoids

and viggs PEIoy SR BLM R T RS ST aeRs 2ttt T o
mtrog?rgl;{ USSAROR025tdéphord e RBIRARI @hatey,mOiSoJ0ardab, ad dHaznes;

sSnenbrane proteins having an extracellular, |igand
antlblblllcnagemgs sdomas #ntheacyeliapacEnenydies and l?éqqmycm%dtoﬁo'tsw N
ki nase domai e r d
b 086 o Sgarer g o S ORL R alth PR PEUCRE ittRke
ana|ogﬁJ Rk ARG a8 Wt dongioands; e@@@t@ﬁﬁasdlﬂﬂpblﬁm’psmc&tﬁ or

ncontrol |l ed activation of nmany th g ki nases,
camptotlmcwab@fmnts W%@OQ?I@N@WQF%ﬂ@?a' F@E@Eﬁc PN RREWEY ¢ y |

iR R e O e SRR SR REp [Pl fhoasaeen

agenté\cp?@zipﬂipftﬁic)égeﬁﬂ@ﬁarmb@nrctmt signdlingiibhibiddrs.such ki nases has
een |inked to malignant tissue growth. Consequently,
|nh|b|tors of such ki nases could provi de cancer

Anti-th tr ﬁé;[{&l@to aﬁ@trm?(gﬁa#a@r\% e\ﬁé@@%&hffc%@@tﬁ)ﬁs@&ﬁvd apindeiehe

xanpl e factor "10 receptor
mlcroﬁEﬁﬁ‘s, of Eﬂrb&&eﬂmdurﬁing)mcr)the pilmsle pkase @éitha/@ﬂ cgglgwﬁ*amples

of an’glgg{c&&utglgég&ng{m%l\gﬁg} are ryﬁilg]l rt%,lealg rpeno (#sﬁgndq;rpc\gt h
aIkaI%&?nER%blgpb‘t{ dlfkrbéﬂﬁﬁ’dﬁﬁ@u&obﬁi@ér%bt @hewd to, baditae! and its

domal ns 2), insulin growthfactor-l
analofeloegthxdl. Hxhi@ples )vamea:alb@hldgélcmdlﬁ&w agy nohlindteddg: f act or
cnet, fibroblast growh factor

V'”blisﬁ@)")”icé'été'ﬁ6‘?§V'”ﬁekb”?eeceptors (TrkA, TrkB, and 15
TrkC), ephrin (eph) receptors, and the RET

pr ot ooncogene. Several inhibitors of fact or h
Platimume epdrdingtier eoropleas agel@1-ahise ﬁPeCéafr?cP“’t'n@?‘mﬁét'F PgRIHtey Whic

are lrﬁarta?tqgeg\lﬁikéﬁgl(\a%é Eﬁghﬁﬁ E)Yagsc'érﬂ@r KRR8I Mep%& ors,

I gonucl eoti g nd apt aners.
aquaﬁéﬁhﬁd formaReHL é}’fosmmﬁtra@&jﬂdmhrtmamhl DA bd usingraoiwerise
factor receptor function are described, .for
biological effects to the tumor. Examples of platinum coordiration 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 acid function leading to cell
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instance, in Kath, John C., Exp. Opin. Ther. Patents
(2000) 10(6):803-818; Shawer et al 20 DDT Vol 2, No.

WQ@2Mebor4s99y 1997; and Lofts, F. J. et al, "G oRtTUS2003/024272

Factor Receptors as Targets", New Ml ecul ar Targets
for Cancer Chenot herapy, Ed. Wrkman, Paul and Kerr,
Davi d, CRC Press 1994, London. Tyrosine kinases, which
are not gromﬁh factor receptor kinases are terned non-
2 re eptan f¥; ' tQr i ne
death PeREIERY 2o athE RoPRs HoE Ry P RERR I N EF e
mustaFcﬁ%rsQ@ﬁ §s §jclopRéPhamile, rhalpgﬂaﬁs, aafl chlmtamh&dpdlaésulﬁormlt@gs
include cSrc, Lek, Fyn, Yes, Jak FAK
such as fHewfapnnkosaL s SUEh ﬁﬁt %@U%Woén%g'%rﬁéélém R C"’EEE?Z'”E
Abl . Such non-receptor kinases and agents which
i nhi bit non-receptor tyrosine kinase function are

Antibidgie @h&rbﬁﬂeﬂapel&iddg,en’s aranch-gbasespecidagents1 @bgh birsiemal
of Hematoth

|nterca|a§0WItl&,Q(§|AB§y@ illy Jsugh ggtg?srtrgg]g%g s@ﬁ%ﬁ%m&g&eﬁ&éﬁé&d

©14690ath.
e GRS By ST Dpetd SR e s by Grtics
Exam ;agemﬂa]tibimtc atisrapplastBHyeots iBeIBdel derhans not Haitad to.n a

t . d tei LGl udi ,
actingrysiR Syees AP T I Bes T amct SR AL daor i g
doxorgE?'cﬁlCthfﬁleEn%V@nst Nck, G b2) and Ras- GAP. SH2/ SH3

omains as targets for anti-cancer drugs are

di scussed in Smthgall, T.E (1995), Journal of 5

J l. | )
T P G SO PO s
Eplpoﬂﬁ'ﬂ'lyﬂgtd%ms Mh%ﬂ@s@g&eufma&ampbhm@hs derivechfromribe ude
kers of Raf kinases

ancherPéaTél Empa@om@@p@ﬂ%&vpl@ b%%ectewg gy?he Sl G2 phases of
the c«;ﬁ( Eecb%léj wﬂ%la%%g ﬂoﬁwﬁp \gfl‘ s’t'_vﬁ?t'é?a)s l1and DWAoéa%blﬂg

ers |nc udi ng bl ockers
DNA §tf'arﬂuhéy@eiih@s‘traﬁti&ea((ahmumuldleniad c&jbdnath folpws.| bramplanef
| anbda, iota, zeta), |kB.k KKb) ,

epipoBREIIRH IRiyEs B SraREE PGB, croantis b iehBrgtEany
Antinjethb s fe ﬁﬁﬁ@%%ﬁ%&él@?ﬁﬁ&s v;sélﬁ@aﬁ‘?fn'eaﬁésﬁ&rageﬁlﬂs Iﬂlfifat act at
klnases a Irnhibrtors ed

thereof are describ
S pha¥e (BN tymtheBis) offiay agll §cje tainbibithrig, DNA synghiceils 9y bymiublﬁag
_of Biochem str

sy ST Y28 138 0 A By BBy

B h follows. VBlafp(eaof hiati Etabéllt@%il-
Spha@ﬁﬁ%ﬂ*ﬂ‘%m’%@”@@%l 64 Phil i Sﬁmp A and Harris,

neoplastic aqeh@OiB}dCAnt ate Mt Snttes e, fuoturmiisegiolexats: 3. 27,

or ani c and Medicinal Chem stry
Cytarlﬂ_%’f‘? é‘%/escap’gc@@ ine a@gﬁ%o u%ﬁ@ 226; and Martinez-lacaci,
et al, Int . Cancer (2000), 88(1) 44-52. 20

I nhl bitors of Phos otidyl Inositol-3 Kinase fani I%
Camptotiseins, lnﬂgdlnguqqg\pgqtb@q{@pg d ggmptothecin denvatlves are available or

under development as Topoisomerase | inhibitors. Camptothecins cytotoxic activity 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)-10,11-ethylenedioxy-20-

camptothecin.
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P13- ki nase, ATM DNA-PK, and Ku are also useful in

conbi nation with the present invention. Such kinases
wa@e@4diseussed i n Abraham R T. (1996), CurreneCIps2008024272

in Immnology. 8 (3) 412-8; Canman, C.E., Lim D.S.

(1998), Oncogene 17 (25) 38301- 3308; Jackson, S. P.

(1997), International Journal of Biochem stry and Cell

Bi ol ogy. 29 25 (7):935-8; and Zhong, H. et al, Cancer

Horm@%ﬁ%p%ﬁgrong wrﬁaﬁgg}une r%]usg‘l%f'? ;ﬁlu%ﬂ !I’Ucfeifééltmb@ancersm

resent | nven I on

which W&E'lﬁ@%léﬁﬂnsﬁlg ﬂhéelﬂghe hodmdvietsparsd gmwl’ﬂh alsd/or lack of
phosphol i pase b

| ockers and oinosito
growtsoé mhesmnan Expmpleppt mrmoaﬁ%awgwﬁm%wn?'lﬁg%ﬁ%egg’ g%fo be
Kozi.k f
USefuldgglaee er 2 ?F Fl)eilsgnéﬁ%ﬂ)dﬁw %hﬁﬂ%@%{nt a%g\@/f&o%g-r ' or

coster%@snﬁ’é]ﬁ@spré&ﬂébne laa 8 GegalnistiGn @ GBibhCitel 8@Ful in the treatment of
PCT/ US2003/ 024272 46 Anot @f%r oup o

i gnal
malignand heRRarm N daUERISy kTR IHF 1 bR R and athes
arom seqnhl{)ﬁgrs%ﬁlﬁ rﬁkt@&%f&t fe%zﬁ Q/ofa'EBI'ebéﬁd%rxﬁm@itarf@t%eful in

ene tors inc i nhibitors of
the tréaﬁtm&asw ﬁdranmfoemcai; egreigemanyd hgmrm;depcno&n‘gbr@aag:@ruw
CAAX proteases as wel |

contam GRS B GRrBISRS: PIOCEYich B eBrTLaRsiele 435 B,

treatrhdHft! 0@ hB%énédéb@H@erﬁ%%st%ﬂm 4n@ cabienkiriRa&Grdpdrmyat i on
I'n I's containing wild type nutant Ras , thereby

estrogees, |amgrmﬁnalahd pntantlmgens soph agﬂwtagﬂd@aéu'f@ﬁ]&ﬁg@ﬁ@“am'de
cyprotprRne acsifto 488 AP C e eh s TROtPoRY. IgTerias Tt

the tr%%q Iof osta%‘é'cgfk%maanﬂ)beg%% &@stﬁ%"@bertMﬂN’v. {ntR98) ,
I'nion 1 n Lipidol ogy. 102; and
estro@n@ ehdhms Bmopifisrs torAmifene, (A98&Ne, 1d4glg(<|®gnepgd dodoxyfenas

e b S AR, PSR R o
relea%irﬁﬂ?@‘ﬂ&%%@n il §n(9§rgall‘(?_w@§ therdialhidh Anadate thorelqasd dinay

tors include e use of humani zed anti bodi es
leutirtizing herneotter (Bid)ednidddrfellicle gﬁmdlagng\@pﬂ'@or@dﬁﬂﬂ ffor the treatment

oSS SRRl R U S SRR a2
acetal{@wiu@mideAntl body Therapy for Solid Tunors, Cancer

Treat. Rev. (2000), 26(4), 269-286); Herceptin(r)
ErbB2 anti body (see Tyrosine Kinase Signaling in

Sig na@;r%ﬁé«{uc@a %g{h\né&l?rﬁ] Egcg%%ﬁé t@?%QPﬁlgir{c}rngg% tﬂ@ck'ﬂr'?ﬁﬁ?% a
chem‘iS@FﬁF&%e@Wﬂﬂtlf]E\g)kamn |hﬂdgellogtieh3rgek e usedF{leﬁem eims alha,nge is
el ective Inhibition VE Act
cell o iOn dr IAFRTPIREGR. SHER G e GLE DRI b5 e ot
mvertcn)n'\fhaﬁde Ao (ﬁer%cepi(ﬁqgl%lméﬂmaﬁ%‘rﬁr%@é‘ﬁtor fjRssRiRt Or
nase angi ogenesis i n tors may also find use in
klnastei]Spr%BaiﬁmalmhbnkermBerme/threonme kmases phosphotidyl inositol-3

kinases, myo-inositol signaling, and Ras oncogenes.

Several protein tyrosine kinases catalyse the phosphorylation of specific tyrosyl
residues in various proteins involved in the regulation of cell growth. Such protein

tyrosine kinases can be broadly classified as receptor or non-receptor kinases.
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I nhibitors of angiogenesis related VEGFR and TIE2 are
di scussed above in regard to signal transduction
WO nivithoi439r s (both receptors are receptor tyrosPEEUS2003/024272
ki nases). Orher 25 inhibitors may be used in
conbi nati on with the conpotfnds of the present
i nvention. For exanple, anti-VEGF anti bodies, which
do not recogni ze VEGFR (the receptor tyrosine

ReceftbNgesine Kivksedaradrandmémbrahé E@lﬂéins sdvld arn®lteedllBar ligand

inhibitors of integrin (alpha betas) that wll
bindingéerpain, @Hgnwmgm%dor@ﬁa.@@ﬂattmsmdﬂr@ﬁ@d@wm Receptor

tyros s Rk (RLEH e BB o b/ et PGB0t 2

termediigré@enfastdtyectpidrs.i Imapisrophee apendoneroll@adtRatonTBY mamsef
be useful in combination with the caonpounds of

theserkiitangs be- @Pgrranidiase gripvdl fackorgeesREy ReBYl \@fqreegamewsbv over-
expr s‘?orgor rapﬁé\ltloﬁ I?dgtb'eér?ﬂfb%vnoﬂo rgﬁlﬂqﬁ uﬁ@&dtpoql%b c %ro@)tﬁo 5

use he conbination o present venti on.
Accoﬂﬂiamﬂ)/e tise aﬁerﬂaheaﬁﬁ/lltybffslmm Kinasexfhas [bem knlked tb Irmad:lbnant tissue
Upr.e 2 has .t herefore been

opt 0si s. ul at f bcl -
growﬁf,{.;%@aequsngﬁérpmgléw Q% '”a§t5l98}‘|gd°rﬂ‘él CAWCBACEIRART t he
methBH ER6WE f&f&%%@ﬁ&ﬂrﬁhdé E‘r@:éxarr?ié @Hhéﬁﬁ 39ro(wth factor

anti-apoptotic nmenbers of
receptar! (E@Hr, ErbB2 aad 6rid4.), potekt deived gdyshhg‘a@:dr t&ueptor (PDGFr),

te th b t h 10
vaseu R S ELAT aEoih A AT EREVER Bl astis Kitet PR Phace.
immunbgloblilid-lik@bisd eFrRiaY gle@Ak BictorhdhdlogyRiohatsaANEL B SRKMN

ol i gonucl eoti de. Such proapoptotic strategies usi ngK
e

grOWthw@cTamfh reeander (IGi-1) goaniephage relenystiralatiyy fastorhefimsk B

ek, G t8TD68 L Aol ) By Rt repram b TR, rug
TrkC) Rephrin [eph) réceplors] And HRORDT. prdidok@lgkn€ ySveras indibdot s &f growth

I nhibitors inhibit nolecules involved in the control
factopfecepiorscst undefytevelopragriand inpysieriand ariagarisls, anEbRETss.
oL S ABgARE rl SOGRTR B
recepa@'t bmﬁbg@ﬂs ﬁmd inHiiagitovita facedr r@éeptbrffﬁ&dft&mtareyieichhécﬁlm

| exes is cessary for nor ression_ through
instageinckath Jehs Co Exsgpan. Sher pais (008) INERADS B shasmer P
ngl i I
DT A o o e PR
Targe@®DKdew dtudecGlRKBa rgath fonGareert Chesndtloerapyh édsfdmdxrranePaul and
for i,nstance, Rosania, et al., Exp.
Kerr, gﬁY'a é#ﬁgﬁ“-ss B&’ﬁe‘rﬂ'@o'm(z) 215-230 (2000). In one
enbodi ment, the nethods of the present invention

conpri se adm nistering to 25 the animl a conmpound of
Tyrostnerkmaises. whichiatie sothdriowsh fagtor wiceptos kinaspsare tarmed doct i on

receptor tyrosine kinases. Non-receptor tyrosine kinases useful in the present
invention, which are targets or potential targets of anti-neoplastic drugs, include cSrc,
Lek, Fyn, Yes, Jak, cAbl, FAK (Focal adhesion kinase), Brutons tyrosine kinase, and Ber-
Abl. Such non-receptor kinases and agents which inhibit hon-receptor tyrosine kinase
function are described in Sinh, S. and Corey, S.J., (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.
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pat hway i nhibitor, particularly gefitinib (1 RESSA(r)).
The methods and uses enpl oyi ng these combi nations may

W@oup014329 t he adm ni stration of the conpound BET/US2003/024272
formula (1) and the other

chenot herapeutic/anti-neopd astic agent 30 either
sequentially in any order or simultaneously in
separate or conbi ned pharnaceuti cal conpositions. Wen

s SO, R A S e

Varletﬁmnﬁﬂﬁ&%ﬂ @Gﬁptt’ﬂd?ﬂot@ﬁs wclabing, Hﬂd( mauml%c fdntity each
and t he ot her gé)’onents of the rul ati.on and

kmasesmsiapier molepnlesiSbe GrioMcke@relans RastGASn S dYP3S 3%t ed
targetq:%;fr)ﬁﬂ 201%%1%% drtfq\é apei &Ese%rlﬁgh%gaﬂ '?E 9 OH)YJFHHI Bht

SUC a manner such

Pharm§€efeHndad Takiddisyied MethodédVen(3) alZGEB?pound of formula (1)
is used in conbination with a chenot herapeutic agent,
the dose of each conpound may differ fromthat when

Inhibit:ogsg1 |I"lﬂgoﬂnﬁe %(ﬁ%geg |ﬁélﬁ(ﬂosgeM2{<P’P<ﬁr9£é bé’i@dqué&%rsVWHlbh be

y pprec:la led in the art. The
mcludélbllfclaeps bR#f kdmse; Gﬁfk] Mtagnnmoﬁmlnj{csblularf Refgotated Kingse) and

h
(MEKs) ang Exigasetiing bt by @REa BT RTBE S 498 ea i
memb@rr QSEIEJS%CI i P%V&kérﬁ%f Qﬂﬁ#ﬁe@@f PRI¥TLIRRS Hetbegammt ésilon,

in the expertise an i scretion
mu, Iam‘bdh HetaatettankitBrkinase famiilyi (HéKa, l&EthKﬁ]ﬁﬂgnlbfklmaﬁﬁﬁwﬂkbkl(‘as}?

family R G L6 DS AIEReoN" G an 6 BelTPrqiie KRty ARE
|nh|bnf9}s fhe@of 2 debdritlel i® Y4Embto, WRWEIS) Kaibuch 1K | (SIQSQL )| B

omthe group consi sting of H, al kyI aI k n
of Bioahdayistyy.,126 () 7PR-803; BowiRP, Sap@)iNrag, Navep (?éﬁ ) ORB,

Blocher&ag ,{,%W%cef%)y'__gﬁﬂ 1%?@&@&9@% %els—gg& ;M:Fﬁ%é?z Ph,
Cancer SUAEN 573 £62) NRARP.A., and Harris, A.L. (1995), Cancer Treatment and
Research. 78: 3-27, Lackey, K. et al Bioorganic and Medicinal Chemistry Letters, (10),
2000, 223-226; and Martinez-lacaci, L, et al, Int. J. Cancer (2000), 88(1), 44-52.

Inhibitors of Phosphotidy! Inositol-3 Kinase family members including blockers of
PI3-kinase, ATM, DNA-PK, and Ku are also useful in combination with the present
invention. Such kinases are discussed in Abraham, R.T. (1996), Current Opinion in
Immunology. 8 (3) 412-8; Canman, C.E, Lim, D.S. (1998), Oncogene 17 (25) 3301-
3308: Jackson, S.P. (1997), International Journal of Biochemistry and Cell-Biology. 29
(7):935-8; and Zhong, H. et al, Cancer Res, (2000) 60(6), 1541-1545.

Also useful in combination with the present invention are Myo-inositol signaling
inhibitors such as phospholipase C blockers and Myoinositol analogues. 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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-C(0O)N(R7)S(0)2R8, -R2-0R, -R2-0-C(O)R7, -C(S)R7,
-C(S)NR7R8, -C(S)N(R7)-Ph, -C(S)N(R7)-R2-Ph, -R2-SR7,

WO GRRBYNR7R8, - C(=NR7) N(R8) - Ph, - C(=NR7) N( R3F/B220P$1024272
-R2-NR7R8, -CN, -OR7, -S(OfR7, -S(0)2NR7RS8,
-S(0) 2N(R7) - Ph, -S(0) 2N( R@6- R2- Ph, -NR7R8, N(R7)-Ph,
-N(R7) - R2-Ph, -N(R7)-S02R8 30 and Het; WD 2004/014899
PCT/ USZOOS/ 024272 49 Ph is phenyl optionally

Anot@eglg tj‘tsfg?]a trré)r{lﬁl}ct o On%tlli épg‘ﬂ{tf)ﬁ L@eifipl gtlrombﬂfﬁ@tmlwith
the preSémt lnﬁﬁtlaﬂarelﬁhlaltkwlof Ramﬁdagah«)ﬂuch-lmhﬁitors +rm|(ud)3al kyl ,
-N(al kyl) CN and -N3: Het is a_5-7

inhibitess of &&pwkraﬁ&‘@iaﬁ@ ggranyl-gesapyl t&a%&r@eoaadﬁ&ﬁwg@#é@s
well eﬁraﬂfp Jélnie ol@%n@@g)tlﬁﬁs 9.%?;:&&&%5‘%3&&%&@9 eS&@{Mhlbltgrs

het er oat ons sel ecte from
have Béth s‘ﬁoweaorblcnpﬂagmivbyors inbestls carttaidingrvalth type muantiRass

there%\; ;ag%oa%uag%}gﬁ Peergtggglsaegl_ee(:t ﬁmék&?n%%ﬁ@uﬁﬁ% HNE§ 4 9

Scharo%(yooqﬁl RYYados, MR Ger%ﬁalai kMatar N@W'Jb@rnal‘m@ﬂ@dlcal

I's a group of formil a: 2)c-R3
Scient® 784) 29281 skbya MEN.t(heP 8 Lrsreot Odlnfffnelflémﬂdoé\fm}’ %n(ﬁ@% 4%

and tiohobiogeohets, @fes] 1A8gflo-a65 00 0r Tormi e

-(R2)aa-(Y2)bb- (R2)cc-R4 or two adj acent 2 groups are
selected fromthe group consisting of alkyl 15
As mexiticeag laboveORTtibodisg B) freveptesidnasaigarg banting mg\éﬁh@ pery 8

smnatﬁ*a s@?{;{: %rh\n%g})lqtors tTRIé gM].I 0(;;:' wgyﬁrgﬂ’s Hgﬁ)yﬂgt%\&é}ﬁ}ﬁhlfbﬂﬁm a

mclug%eslntggtrugégoﬂﬁlrﬁrﬁl&ﬁ ghﬁbdétﬂ@és toghd emacélltheﬁ IEJaOdib(hlmmg domaiilw
rom an r

of remmrrtgmln@mr@sqﬁeli%ﬁwwﬁéng&né@?%% n%?"ofreﬂreg« 'C@ﬁ'taﬁ%dpvg,géle

GI‘EEI’?M gbo?c a‘?r]\ﬂ?rl?occlog'éFAﬁt?)%dzgﬁﬁaﬁ\Lon!SE s @qcﬁrﬁea%%k}.

penden is the sane or

(200611 34(8Y, 269- 2es)d HeRepthi® ﬁ%ﬂ%&lb&dﬁ@é@mmeﬂﬂmBmagmgnmp
consisting of -0-, -S(0)f-, -N

Breast Gapcer:Erigly EgnwtyFpreptOF MW)Q\\@P@SFS(B)@&‘EJE Can_cg@(@ ﬂ@%é;)?

176-1 @F&%oé%%% g%&&% %(rg boti( %E&;)ﬁg%lcﬁw &t al, Selective

Inhibi o) VEEFRNAR Vity; by&ﬁktlbnﬁ&ona‘k Antie/ESE P tibodydBlbélerTamor and
i s _independently select ed from the group 25

Growdh irs Mige: Rencst Rest [PPRIRD, 581 kEMA)ene and al kynyl ene;

Receptor kinase angiogenesis inhibitors may also find use in the present invention.
Inhibitors of angiogenesis related VEGFR and TIE2 are discussed above in regard to
signal 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 angiogenesis; endostatin and angiostatin (non-RTK) may also

prove useful in combination with PLK inhibitors.



10

15

20

25

30

each R3 and R4 is the same or different and is each
i ndependently selected fromthe group consisting of
woRoohal4s99 al kyl , al kenyl, alkynyl, -C(OR 7, PCT/US2003/024272
-C(0)NR7R8, -Q02R7 , -C(S)R7, -C(S)NR7R8, -C(=NR7)R8,
-C(=NR7) NR7R8, -CR7=N-OR747-O0R7, -S(0)fR,
-S(0) 2NR7R8, -NR7R8, -N(R7)C(0)R8, -N(R7)S(0)2R8,
;ch\:li_i_/zuszglalslol\lszagd a group of WD 2004/ 014899
427 - el
Agents sd AmmogOerapents CoUBT S ahp b e yb ik ipinah el
the comm%mwﬁm@s ocycl oal kyl, Cs-, ocycl oal kenyl ,
, 5-10 menber ed heterocycle haV|ng 1, 2 or 3

heteroatoms selected fromN, 0 and S and 5-10 nenbered

Agenty i 13 depaopig BoinEnyEge b2 A RRALRRRUGEGED Fhoy A
be use@ah Ih&BorhBinktién PR peserstiihvedtiont N&nd)ersa)flthﬂﬁﬂeinfwnlquf
sel ected fromthe Ll%rou consi sting of H, halo, al kyI

proteins kionk Bpopdpstsy riRreguiationcpf 1okl haggher gqelg@ﬁwmkqgﬁo

chemorgﬁétq% %%9&1 ha&%&hﬁbwgt %& eNTg) oﬁ%h PalEtor (EGF)

stimuta@sQnNEEpopEsIRRMembezf 6 the RE)-SFaNINRL. R8mct|:5) Therefore
strateglé d%@éﬁg&g%ﬁ ;Re?gdﬁe_ gze;ér’ess_kg( o@ tgﬁ-?}ag TWC%?NRH R8,
demon%?r% gﬁ}ﬂcﬂ gﬁgﬂﬂ?ﬁ& are fevh ) PNBLRBI triaf2; ﬁ@né’?{/ @rri3%.G3139

2NR7R8, - S(0) 2Ph, - S(0) 2Het, - NR RS,
bel-2 aMR’ﬁ}@()I@olﬁacleeNd?'S)JcmﬁmpoptN{ Ryt)'atﬁmemm@the antisense

R7 NR7R8,
ollgonqqquﬁ%igé@gt}e@( or bﬁlk'g??g cusﬁ%ﬂg’é\&ag{%&al 51(57:7) 8{18}[ Ph,
18.1812:(%)33%@% (ioharNRERB ol - Ao #RELSK RASNDRT 1B 79 (1994).
=N R/ Het, = -N(R7) C(0) N(R7) R2 Het
-N(R')S(O)2R8 -N(R7) R28(O)2R8 - -ON and -

er.ei n. when, ed wher
Cell e{/\ge ﬁlgpaﬂwg“ Hlbg@(sd@];@§ %65 ef\ﬁy&@e&) in %6%&@{?8* (&tgﬁ%
cycle.” %@%ngﬁient R (Q0R) andTheNRTEARLHS cyclikResaitoDR |

S(0)fR7, -S(0)2NR7_R8, -NR7R8, -NR7) O) R8,

progreﬁ(dﬁ?&ﬂ(l@jqzths eukmlc celCRy s Thm;g:oordmated activation and
inactivation of different cyclin/CDK complexes is necessary for normal progression
through the cell cycle. Several inhibitors of cell cycle signaling are under
development. For instance, examples of cyclin dependent kinases, including CDK2,

CDK4, and CDK6 and inhibitors for the same are described in, for instance, Rosania, et

al., Exp. Opin. Ther. Patents 10(2):215-230 (2000).

In one embodiment, the methods of the present invention comprise administering to
the animal a compound of formula (I) in combination with a signal transduction

pathway inhibitor, particularly gefitinib (IRESSA®).

The methods and uses employing these combinations may comprise the administration
of the compound of formula (1) and the other chemotherapeutic/anti-neoplastic agent
either sequentially in any order or simultaneously in separate or combined

pharmaceutical compositions. When combined in the same formulation it will be
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wherein when Q2 is defined where bb is 1 and cc is O,
R4 is not halo, -C(0)R7, -C(0)NR7R8, -CQ02R7, -C(S)R7,

WO BOSPNBIRS, - C(=NR7) R8, - C(=NR7) NR7R8, - CR7=PETIBS2003/024272

-OR7, -S(0)fR7, -S(0)2NR7R8, -NR 7R8, -N(R7)C(0)RS,
-N(R7) S(0) 2R8, -NO02, -CN o -N3; 30 Rs is selected
fromthe group consisting of H halo, alkyl,
cycloal kyl, OR, -S(OfR7, -NR7R8, -NHC(O0)R7,
-] (
oML M LA oD 0041 AAEOR Yy oot
and teasthe Rtorap@nentseof<hertoromwuladioh fnd eray barfdrmaylated doh

admnh?t%&q%& L l gﬁﬁl}a’?e%;?%;ﬁg;[y%ﬂ%t Eﬁz) L of}f\’/i@%ﬁgr? Iar%; L8 QEnt
formA¥EIOH éiﬁ:ﬂ)él marﬂ'ﬁ‘:ﬁ?l a§ar@1<%6vﬁ feraues teHpdur@sid iR @f oup

consi'sting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycl oal kenyl and sui tabl e carboxyllc aci d protecting

Wherg%gqjgmwge cge%o%lfl %%?qcﬁllrn?cgﬁﬁ)sn@goﬁuv\ﬁtiﬁao rgqreiaq'?)gli]%rlaj&eutic
agenty 8fd dt 8F eJEthoPrﬁ)oDﬁ@ a( efffe e@dnabay ahien thmiulnGns wed h

Scherre 1) conprises the 10 steps of reacting
alonec d‘mpmmm@tqﬁosmwrﬂmeaeqdllVIa)Omelﬁ‘Fﬁdd)thbﬁis’é)kWGd i ﬂlecﬁchlhé

I
soprteds BB DA RO DL R A b B
actw@b@’nlﬂ@)caﬁwtﬂh@ aélhtive BamgpbRdntinisahtion will beadelectmd in order to
ol ogi cal |y functional_derivative th‘ﬁr eof ; .and 15

d
achne&s £ hsplesiserheanbibeshiherapenie effret.aarpeunEhtrthe SKRRITSE 306)
dlscr‘%[?ygjlfQFQEH@ﬁcﬁlﬁE 'cf{‘rﬂk 513/ acceptabl e salt, solvate or

0ogl ca Reti onal derivative thereof to a
di fferent conmpound of forrmula(l) or a

phar maceutl C cce tabl sal t ol yate
Comfigs of By ey dscien st or s Gt s Bl ousinendn o
Sche Qqadefdmpally compounds of fornul a (I) can be prepared
reacting a conmpound of forrmula (1V) with a
conpound of formula (IIScheno!prepare a conmpound of
formula (I- A. NRE Oa5NO S(Q)n ~>- RI\jSCRl

LORIO N25\ Cl IIl | O
2 5 S OR™ N/<N S« _R'
@; >R g — \ J
N 1
I v © Q%) | A
wherein:

R' is selected from the group consisting of H, alkyl, alkenyl, alkynyl, -C(O)R’, -CO2R’,
-C(O)NRR?, -C(O)N(R7)OR®, -C(O)N(R)-R*-OR?, -C(0)N(R")-Ph,
-C(O)N(R")-R?-Ph, -C(0)N(R")C(O)R®, -C(O)N(R”)CO2R?, -C(O)N(R")C(O}NR'R®,

-C(0)N(R")S(0)zR?, -R2-OR’, -R*-0-C(0)R’, -C(S)R’, -C(S)NR’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>-NRR?, -CN, -OR’, -S(0)R’, -S(0)2NRR?,

-S(0):N(R7)-Ph, -S(0)2N{R”)-R2-Ph, -NR’R®, N(R")-Ph, -N(R”)-R?-Ph, -N(R")-S0:R®

and Het;
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O1IV (Q)n I-A wherein all variables are as defined
in connection with Schene 1. A conpound of fornula

W@ keoAp14say be converted into a pharnaceuti cal | BCT/US2003/024272
acceptable 30 salt, solvate or physiologically
functional derivative thed8of or may be converted to a
di fferent conpound of fornula (I) or a
pharmaceutically acceptable salt, solvate or WO

Ph is ;ﬁ%ﬁﬂ c%l%ﬁ% R SGbditARAGeH qzcé%zc?mes%tlfpg'!’tﬁisﬂhﬁgt §édtdd from

i'onal 'derivative thereof using techniques
delm:gnobpdoﬁsstleg obbhloyalkdn@H; FRis@H.cOnalieylt R3ralkiyin-Nitke

of onpound of fornula (I'1l) with
@%Eﬁn&ﬁaﬁyd‘zomn&ﬁ(ﬁ is 5 typically carried out
Het is anli 9 mdnithdd ﬁéﬂeﬁb@{?@le ﬁ‘évnﬁgOPrﬁ‘ §%Fﬁ%€&(§ﬂt§ms ?é{&t&ﬁfrbm N,\@
equi val ents of a ‘conpound formula (I11) are

camlbiSntHdi thﬁmmem’r&maw haviag é.rﬂ, 3c§ﬁ 4 Pmterohﬁ@mrsdeciﬁd

t I%rog‘ &Z%é??%&agﬁﬂgf oRlVE Qs%ﬁ i Ergfn 1 o %lm§9 t%”t s for

c Rl tiedepr aamdwﬂbmrmﬁ@tmrt@nslgmtgrcﬁwm alicyr exv, _OH ORBTH,
and tol uene. ound of formula (IV& can be
prOpalibd Rb{- al&ﬁctngmHMﬂ‘bonvam -ENpRdiFEE (V) with

. sulfur Qride s S02C 2 QORO Q/ 15
0'is Bebp ol el f £ ET SIS ned 1

érein-a es are as defined in
ab aﬁ@ﬁ@&Cﬂhb edmi\ot Hiffeedme ard dre caCioiiepardantdy 0foor rmb at (w3t
are comrercially avail able or can be prepared using
cOneeheobRa Tiknow edge in the art. Typically, reaction
nis 0 { 9 38p£rpound of formula (V) wth sulfuryl chloride
at' “toomt enperature provi des a conpound of fornmula
Q?is 4 §rdup o2 Corkxitess SRTauH(¥)oo-(Ri)oR] de may be used if

desi red.. Exanpl es of suh3 Ie sol vents ing¢ udef lgﬂ
a1 tWe AdPeeRt 5 4" qups FR S1ESEESTTAM HecH PR BsSHAR AT alkKy

8%9&228 0R$e§£8 JROLRALNRRE and fg%%\/@ﬁtﬁmie carboPYnesi s

(19 A compound of fornula (I11) can be
prvepar tdy bre emdr thky fertrhoOsscyodeatiot, dis-sycloalkeme pheeyl, 5-7

ge&%ggﬁ ﬁ:fghe?cgr%g}scﬁeeﬁ%wrig L g]\ﬁvle%rcgglﬂlg ile%thﬁgr%rhﬁ% 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 O or 1;

each Y' and Y? is the same or different and is independently selected from the group
consisting of -0-, -S(0)s-, -N(R")-, -C(0)-, -0C(0)-, -CO2-, -C(O)N(R")-,
-C(0)N(R")S(0)2-, ~-OC(O)N(R")-, -0S(0)2-, -S(0)=2N(R?)-, -S(0)2N(R")C(0)-,
-N(R")S(0)z-, -N(R”)C(0)-, -N(R")CO2- and -N(R")C(O)N(R")-;

each R? is the same or different and is independently selected from the group
consisting of alkylene, alkenylene and alkynylene;

each R® and R* is the same or different and is each independently selected from the
group consisting of H, halo, alkyl, alkenyl, alkynyl, -C(O)R’, -C(O)NR'R?, -CO:R’,
~C(S)R, -C(S)NRR?, -C(=NR)R?, -C(=NR”)NR’R?, -CR’=N-OR’, -OR’, -S(O)R’,
-S(0)2NR"RE, -NR'R®, -N(R’)C(O)R®, -N(R")S(0)2R®, -NO2, -CN, -Nsand a group of
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N2 / NH2 Q@ / RS N-12 VIII N2 I'll 30 VII H wherein
all variables are as defined in connection with Schene

W@ 200018004/ 014899 PCT/ US2003/ 024272 53 CenerBdT/y$2003/024272

this process for preparing a conmpound of forrmula (I11)
(all formulas and all varg0abl es havi ng been defi ned
above in connection with Schene 1) conprises the
steps of: a) reducing the conpound of fornula (VIl1) to

prfgmlggﬁ_ conmpound of formula 5 (VIII1); and b)

reacting 'the cafpound of fornmula (VIII) with a ring
form ng reagent rgﬂz}r_eR conpound of formula
(I'11). The order \Q he fbrefoi ng steps is not

critical to the practice of the invention and the
PraGeSs. My be pr acticed by perfornming the steps in
any suitable order based on the 10 know edge of those
skfihg Ads defectddefraam the dvbue capisting io€ B3-logycloalkglonmpound  of

formulg (111) can be prepared by reacting a cogpound
of o RatYgRAERYh k- 55 PG RY A EHa YFEAgaRe 1- TRes
are Se\‘r?’t@bat%hx@@eleét@é FOoRONRRLLS bRd YDi0GHe B ed Reteroary!
enpl oyed Iin this process step. In one enbodi nent, 15
t he corpuingd, 2 or fhketergdtbins gdlected from N Ccanefound of

formulla (11l1) wherein RSis Hor alkyl) is prepared
byFed& P Ry'a compound of formula (VIT1) with a ring

f rigpong 2, seagent of formula (IX). O H NHZ (Q) / | HO
I X R11 @)~/ /R11 20\ NH2 acid \ N VIII II1l-A

wiraele Rhishgsame o4 differankgnd iaindengndentihesiecies framthe geaue

oS oot SRS, AP AL RENE R Sgphtenn. oo

t echni ques-CHEBIR)-RVOH] €(OW’,.-CBER’AIC02-RoPh, MeB-R e

o S glangECON RO, -clomticcr, Lom@ILloNRRE
~C(O)N(R")S(0)2R", -C(S)R’, ~C(S)NR'R?, -C(=NR")R?, -C(=NR")NRR?,
-CR’=N-OR?, =0, -OR’, -OC{O)R’, -OC(0)Ph, -OC(O)Het, -OC(O)NR'R?,
~0-R%-S(0):R’, -S(0)fR’, -S(0)2NR'R?, -S(0)2Ph, -S(0)2Het, -NR'R®,
-N(R")C(O)R?, -N(R")CO:R?, -N(R")-R?-CO:zR?, -N(R")C(O)NR'R?,
-N(R")-R2-C(O)NR'R?, -N(R7)C(0)Ph, -N{R")C(O)Het, -N(R")Ph, -N(R")Het,
-N(R")C(O)NR’-R2-NR"R?, -N(R”)C(O)N(R")Ph, -N(R”)C(O)N(R")Het,
~N(R7)C(O)N(R")-R%-Het, -N(R")S(0)2R?, -N(R")-R*-S(0)2R?, -NO2, -CN and
_N3;

wherein when Q' is defined where b is 1 and c is 0, R® is not halo, -C(O)R’, -C(O)NR'R?,

-CO2R’, -C(S)R’, -C(S)NR'R?, -C(=NR")R?, -C(=NR’)NRR®, -CR’=N-OR’, -OR’,
-S(0):R’, -S(0)2NR"RE, -NR’R?, -N(R’)C(O)JR?, -N(R")S(0)2R®, -NOz, -CN or -Ns;

wherein when Q? is defined where bb is 1 and cc is 0, R* is not halo, -C(O)R’,

-C(O)NR'R®, -CO2R’, -C(S)R’, -C(S)NR'R?, -C(=NR7)R3, -C(=NR’)NR'R?,
-CR’=N-0R’, -OR’, -S(0)R, -S(0)2NRR®, -NR’RE, -N(R7)C(0)R®, -N(R")S(0)2R?,
-NO2, -CN or -N3;

R® is selected from the group consisting of H, halo, alkyl, cycloalkyl, OR’, -S(0)R’,

-NR’R?, -NHC(O)R’, -NHC(O)NR'R® and ~NHS(0)zR’;
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4142 (1998); Tanaka, A., et al., Chem Pharm Bull.
42: 560-569 (1994); Tian, W, et al., Synthesis
wa2002888991286 (1992); Buckle, D. R, et al
Chem 30:2216-2221 (1987); and Raban, M, et al., J.
Org. Chem 50:2205-2210 (1385). This reaction may be
30 carried out neat or in a suitable solvent. The
reaction nmay optionally be heated to a tenperature of

| flsofré)r”i %Ffput 50 to about 230 C. The reaction is

pically carried out wth an excess of the conpound
each BT arfckh‘dﬂfhll%a(el K sarAm oaditfieteinb aad amaiadh imalypdrelendestleco

2004/ 014899 PCT/ US2003/ 272 Ex l.e f suitable

2 dT18 e GIOHRSOTSIRnG PE I YDAy SRYGIBE RN | ¢

a rggromc acid, perchloric acid, sulfuric
%goalkgﬁl ugnesul fonic acid, net hanesul fonic acid,

°is atlected frbhukbnecgmtmmamelsmnq afrsilkyl, adkiedyl, &t cecioatiy!,
oo Bk 3% SRR B PR b P e

| sopropanol , tetrahydrofuran, dichloronethane,
t ol uene, N, N- di met hyl f or mam de di rrethbl sul f oxi de
Geneanﬂd the ptasesstior peeparingethe sempourls of formad @l forgulasiead all

B e e )
steps@?’”) /I N2 2 NI-12 (@)~ \ | (Q)n X NI-12 NH2 VII

VIl wherein aII vari abl es are as defined in
a)  coraiing oeenmRaund Sf el (il with arempedaf ifgrmuia iVide

rr| nventlonal techni ques and reduci ng
prepa?ga ats 808@ 0%@ aj an, , et at., Bioorg. Med.
b) Cf‘tﬁﬁﬂonBIIﬁEc%erZﬁ@Qh( E(Qﬂ)@und\&ﬁlfmrmulaﬁ(IWo a gHarmbceutically
43. 408 2000).  Si | i, R, et
aCCEF&Pble st ggllr"@te W@HVS' ?Iyés )‘“ dfé'&@t\'/ef%érl@?f' aﬂgg:r aj a,
t !
¢) Orptﬁ%ﬁw convzrg%urgacP@ E’c‘}rﬁ’ﬁbdn@ é)tf 'foCﬁ@rITg ﬁgﬁr alﬁ%gmﬁiﬁ%gﬂliy
acce;(ti&@ 3L, s&vatcaxtphyaolog?caﬁy fuedtionbl derivhtivertheicef #ha Giffessnt

compippng §b Jor VgD G e pHeaTy PPl i, STE 86y

t A, et at J. Med.
phys@?@%“ggj@%égﬂﬁgggﬂ%%eée?&raﬁSSShar mae KaS et al.,

Synt hesis 4:316-318 (1981). Exanpl es of swtabl e
More, %pmlfgﬂ% 60% &%P%ﬁﬁgﬁnﬁ]%t E%:‘%Cf)é Srr&l_pérrf]:gl (I:Jeeacleé a%&%p&%d

of formula (IV) with a compound of formula (lll) to prepare a compound of formula (I-

A). . RS
N o}
O 2 5 N§< S
Q R N
° OR" ( )F@:N)— WOR“)
\ cl i -
o IV Q)

) OH
" I-A

wherein 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 physiologically functional derivative thereof or may be converted to a

different compound of formula (1) or a pharmaceutically acceptable salt, solvate or

., JPCIVERR003/024272
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25 hydrogen, palladiumw th amonium formate, platinum

oxi de wth hydrogen, nickel wth hydrogen, tin(ll)
w@hdoani4e9 iron with acetic acid, alum num w tPCT/US2003/024272

ammoni um chl ori de, borane, sodiumdithionite, and

hydrazi ne. The reaction ngy optionally be heated to

bet ween about 50 and about 120 C. Suitable solvents

for this reaction vary and include but are not

oS R b R kB e
and tHoST £4IRRRER M 2fdeart. 55 A conpound of formula (V1) may

e prepared by several nethods. In one enbodinent,
t he compound of fornmula (VI1) is prepared by reacting

e e o T DU PG
typica‘ﬂrg‘ﬁélﬁgﬂ REt A 4 insrtdeiented roon conseestureoMypically tSoheoter 1.

IS reaction may be carried out using conventiqnal
equivalesith of q@e@pmswbwy farmyladlil} are crmbineg with one iBPlgpHEY! Vel of

Che . 2306-230 Qerciri ; ,

a comtd o fofgd (o Bl sy R P gen i hisGlaction

includ¥asit alesSkat-irirdetoschl RRoforet, diahlorontedh@reotapahgdrofuran, dioxane,
26: 2433-2442 (1987); Chu, K Y., et al., J. Chem

and telgene. Perkin Trans. 110: 1194-1198 (1978). This
reaction is typically carried out with an excess of
ammoni a and may be optionally heated to a tenperature

A congfoufd @fferbrmuld (NBCeah e phepated tG0red:tingeatapiposnd bf SarmuksVe

. solvents for this reaction include but are not
with sulfyy! 8BloFige: wag er, nethanol , ethagol , isopropanol, 15

tetrahydrsfuran, gi oxane, andsl, 2{/di met hoxyet hane. . The
conpoun f 0PR1lI £899k), ae osm@RT al |y avail abl e

or may b epared using ¢ ntGlonal techni ques and
reagents. 200HNn anot her enbodi ngnt, the conpound of
formula (VI1) can be prepard¥ by reacting a protected

COPROLAGIQbriiES B as Gefinedslesnnettisrawith Schemeit i ons to
prepare a protected conpound of formula (VI1) (i.e.,

Compauhd)f fantiula¥hare spmvierie !y auailabler & Cen 1§ P@qP@[Fﬁ)‘fSMQm
convénr%%aglok%%'end%e% tﬁeozfrgwfy%icgw, Le’a@ion B>1Ga cgrﬁpgur{d (ﬂ‘"#o/md}p(:{/) 2

with sulfuryl chioride at room temperature provides a compound of formula (IV).
Excess sulfuryl chloride may be used if desired. Examples of suitable solvents include
but are not limited to chloroform, dichloromethane, and toluene. See, Corral, C.;

Lissavetzky, J. Synthesis 847-850 (1984).

A compound of formula (Il) can be prepared by several methods. According to one
method, a compound of formula (111 is prepared according to Scheme 2 below.
Scheme 2

NO NH, \
(@) L @ — (Qz)f{j[ Vai
' NH N
Vi NF, VIl 2 i

wherein all variables are as defined in connection with Scheme 1.
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(Q)n\V I -~ (@)n\V I -~ (Q)~\ NHNHR X VII-A PG

VIl wherein PGis a protecting group and all other
wa2004abises are as defined in 30 connection w P¢T/Bsivese24272

1. WD 2004/014899 PCT/ US2003/ 024272 56 The protection

of anilines is a common trgnsformation well known to

one skilled in the art. See, Kocienski, P.J.

Protecting Groups Georg Thi eme Verl ag, St uttgart

Gener@&b Jblg p[qqe@% %eeérg%q ﬁcgg;?osyn? of &OI‘EI?E} MIC) n[? f P&rﬁl‘ﬁ ﬁd all
varlab"l‘&q"asﬁm Beed 8nedMbi@ i @nRé@ioAGH HNSLhemeu) sorhpriseb ltheS

t|on include but 5 are not limted to acetyl,
stepsbfl fl uoroacetyl, benzyl oxycarbonyl, allyl oxycar bonyl

R I ARAE e e T e

(VIl1); @,ﬁgor ding to the nature of the particular protecting
group. Sone typical reagents include but are not

b) | |rmqtled thocereraung offerria OAl) with 2 ring feraued feagent to

dride orof ormate, allyl chlorofornate,

prepaﬁe X?'PB%Wgnyl g@(‘iﬁﬁm rimethylsilyl)ethyl carbonate,

The oRft@ Y tiseUiofc@Biry stdps oy materyitiaal do phd phokiresafithomykntion and the
chloride. In certain cases the addition of

pfoceﬁ%m?\ééﬁPWéHCEdEWaQ%fOé@'@f & Bepals) AV sUiLaRle OrdﬁES‘i?gE 063‘?

know?erdsggp{,}olsé gﬁ,ﬁe(aq fe R@t assi um carbonate, sodi um

ri a am nes, pyridine, and potassium
t - but oxi de. Sui tabl e sol vents for these conversions

i nclu but are n?%ﬁ Q d chl rbomet hane,
MOfeéﬁF%ﬁ%’?brﬁﬁom%’t“Pgﬁy gy Iﬁ cag EPIPAUEE %Y rC4ENGH hano! |
comp%hné”af’#ormwpat D) V\,:I@ll éiﬁﬁ‘g‘fforﬁ\ﬂ% @hRhy Theed BerseveFfi@ing

tration of an| ines 1s also well docunented in the
formingtreagamtsrvmudnmav e empraygdimidis nrecess stem hrepesanbodinanéd

the cpotgd g BTEA TR SonBiho A6 AURTwpgER:e AR

alky)Ss pfepare8loy rédcting 4 coQ_P@unﬁbﬁfﬁrmﬁﬁi(\/Ml)’rW&h%H@ 20m{ng001) ;
Clews, J., et. al., Tetrahedron 56: 8735-8746 (2000);

reagemidf Kergwthila, H., J. Med. Chem 31: 2182-2192
(1988). The nitrati may be carried out with a

var| ety Mh‘l;r Jieagents i pcl u@ ng but not
tO%a @Qs qUeds” nji tr jcp). @'-o Ruming nitric
ac:|d DI ni t ragide vvlthtr| gdceti c anhydri de,
and potassnu hitrate wth trifluoronethanesul fonic

aC| d. Théllreaction is typically dbhAducted at room 25

L cHREE 6 Pt o B Rl LRl e @ pnecton

W,thg@ﬁéraém cases. Suitable solvents include but are not
limted to acetic

This reaction may be carried out using conventional techniques. See, White, A., et al,,
J. Med. Chem. 43:4084-4097 (2000); Jiang, J.-L., et al., Synthetic Comm. 28:4137-
4142 (1998); Tanaka, A., et al., Chem. Pharm. Bull. 42:560-569 (1994); Tian, W., et al,,
Synthesis 12:1283-1286 (1992); Buckle, D. R, et al., J. 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 to a
temperature of from about 50 to about 230 °C. The reaction is typically carried out

with an excess of the compound of formula (IX). An additional acid may be used.
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acid, sulfuric acid, acetic anhydride,
di chl oronmet hane, and chloroform The nitration results

wo pooa/ocsapound of forrmula (VII-A), (i.e., a prpCBEUSE03/024272

conmpound of 30 forrmula (VII)). The cl eavage of the
aniline protecting group,sg40 result in a conpound of
formula (VI1) can be acconplished through many
di fferent conventi onal met hods. WD 2004/ 014899

Exampls B1pALE0IASHS PR AL o Ty TG PR DA IolB e oG

loriV Wi, H’ iGicidvlp-fl@hesdfonig adpups i n
hydrobgrﬁi%%rd erg\t‘ OrelSISI (S% ((JJI”E |t|pon) J. W/ey and Sons,

metharitQQIIomB adumndanﬂwnu@tmesutbfpm agidg exampls ﬁfewp')ﬁabﬁar ed

nst a rotectin ndi ng
sovenipfot TS/ RHSEE P BRR Bl PR PPN,
lsoproﬂg?%l B&rarRt RP@E L HidHiorothetane cofuena ay, Nldﬁmhﬂhvkﬁmmlée
ompound ' of formula (I I-A) may fptl on?
dlmetwtsmfexnde@nd eceioRititpo ompoumlmﬁ armylp Klg)? Comm%ma”v
. bionver5| on may be effected by hal ogenating the
availableymound of formula 10 (111-A) to prepare a conpound

of fornula(III-B) HH halogenatlng(Q)I [>_X1 (Q~
Fi reagent NN III1-Alll-B wher ei n

X al o
A compeyandt ¢fcigrmaylp (VId) ma\BPe Brrepi“)ed &Mcﬂe%clngc?t CI’i’éYIPO\‘/B?' ngqr@é'iaar e
Vi) as defined in connection with Schenme 1. This type of
" transformatiqn iNO,wel | establisk i1 he literature.
See, T, J C.,_et jal(@; Chem

56: 6937- 8 991) Mstry, A %
Tet rahedron Let NH227: 1051- " 20 1054 ( " and Apen,

P. G, et aMl, Heterocycles 29: 18¥5- 1329 (1989) .

Sui tabl e hal ogenati ng agents include but are not

| ivhitelrdalt wariables ilecs dsfieed inicahakefionwithrsshedadcei ni mi de,
N-i odosucci ni mi de, chlorine, brom ne, and iodine.
Exanpl es of suitable solvents include but are not

The rehbﬁﬂ&ne&nt& caﬁ‘le@mu@bﬂﬁﬁb&%ﬁtlo@k&hﬁfq@ésrﬁnddded!md’nyd agents

tetrahydr of uran, and acetone. npound

See, Rangaraiba, NI ¢4 2l BRionegy MedsGhee 8p359p=1698 %ﬂqobd/t“nv f’\r\/&frﬁtaa‘

conpound of ) _he
1 M B o 4Ope 08 EHos St B kb B R s BARA P50
2309 t}obB) A a<Pf T&Fb%%%me&m Y24 £ P856cQ0PRUNehgt B, et
repare”a conpound
al., J. Med. Chem. 34:1110-1116 (1991) Srivastava, R.P., et al., Pharmazie 45:34-37
(1990); Hankovszky, H.0., et al., Can. J. Chem. 67:1392-1400 (1989); Ladd, D.L.,, et 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, palladium with
hydrogen, palladium with ammonium formate, platinum oxide with hydrogen, nickel
with hydrogen, tin(ll) chloride, iron with acetic acid, aluminum with ammonium
chloride, borane, sodium dithionite, and hydrazine. The reaction may optionally be
heated to between about 50 and about 120 °C. Suitable solvents for this reaction vary
and include but are not limited to, water, methanol, ethanol, ethyl acetate,

tetrahydrofuran, and dioxane.
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NH NO, NO,
A — e U @1
H NH

formula (XIl) and ii) reacting the conmpound of formnula
(XI'l) with phosphorous oxy 30 halide to prepare a

w@eorspoused of fornula (111-B). WD 2004/ 014899 PCT/US2003/024272

PCT/ US2003/ 024272 58 (O 2 NH2 R12AR12 / N (Q) Xl
(@ >>0O0NH2 \ H VIIl XIlsgs F(OX L (Q ~ _X 111-B
wherein: each R12 is the sane or different and is
i ndependent|ly selected fromthe group 10 consisting

of . /et ho et hox trichlo , Lnho and N
Acomﬁ’?HrgﬂgPW‘naw”i"?y 5 PEE PR B S8V rglﬁﬁéﬂﬂgﬁ’ '%F%ﬂ%r l: nore
| g4l @RInbuldl oPForBhih:(V@Neprephied @ hesctivgaicalbesndaste
embOdggérgéghiléned p?()H cgnnoécti o(\r/ﬁvvi ?hpSche?re 1. 15 The
formulp{\dl$ githeanomomiosgene equi val ent conpound is the ring
formng r enloand is typi cal ¥pound of

for rmlz as shoWis abovgg?Pho e and phosgene

equi‘val ounds of formula *.are comercially

avai | abl e, Exahpl es of suitable con‘p@d:nds of formula

(XI') inclwde but are not |imtedwi phosgene, dinethyl

car baonat di I : : :

1\fvﬁer9'c§‘aar|§@rr1'3blg% P@éﬁaaggﬁﬁgﬁﬁﬁg%’?t'%ﬁ’ Itthrslcrc]) rggé'ene. The
This rea@idreméy b@tarfitd aucwsinyaionderdfonbloechiquesVSed, bilwestri Ry bie

al. Bio@g_clﬁs- st Cletn. G20t AN APVt 108 Cind Cherm.
' ' e ' . : 9
s B R 5 i 8 S

Chu, K341 a( 2000drm. SeNiPekSTrars, 1€0;1104-1ab8 (199ghtThéstreactiGorisn
30

:21_9'1-219_5 (2000); and Von der Saal, W, et 3I., J.
typicallcarrichewit wish an £&eessiofrmmariggyd mew de ogheqallyhiepigd to a

tempe:r%cgigf fidfm EU&B’H 8 D208k Mb?tt E§29Jn;§§§‘$f Dltabl8 iventifor this

on may be optiona heated to a tenperature of
reactib MELABOUt alethdt timated w6, vWHi€r, @ethiBhel, eiibnaniadprapkuiol.i on of
a suitable base to the reaction nmay be desirable.

tetrahpsrpfpecdioang il bhdwethayFtidBebut are not limted to,
trial kyl am nes, pyridine, 2,6-lutidine, potassium
car bonat e, sodi um carbonate, and sodi um bi carbonate.

The cdmxgoupde sf fifrmslai (VB atescosohareinlsavagable i may baptdpared using

i ncl ude but are
conventional techniques and reagents.

In another embodiment, the compound of formula (VII) can be prepared by reacting a
protected compound of formula (X) under nitration conditions to prepare a protected
compound of formula (V1) (i.e., VII-A) and then removing the protecting group from

the compound of formula (VII-A).

FI’G

N 2
X vi-A PG Vil

wherein PG is a protecting group and all other variables are as defined in

connection with Scheme 1.
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30 not Iimted to dichloronethane, chloroform

N, N- di net hyl f or mram de, tetrahydrofuran, toluene, and
waeetons99 WO 2004/ 014899 PCT/ US2003/ 024272  59pd11€S2003/024272

reaction of the conpound of formula (XI1) wth the

phosphorous oxy halide to sgprepare a conpound of

formula (I11-B) can be carried out using conventional

techni ques. See, Blythin, D J., et al., J. Med. Chem

29: 1099-1113 (.1986 ank..
The p@gec%r?g ofgﬂ:li(liéléé)cozng(o%?nécgor@]atl% g@%ﬁ Eacéréensﬂ]l%mn
the aﬂtnsééiﬂsmém. 1) ePratdetihg IGralips &8kot TmMWngSﬁjttgart 1994;
oxychl ori de and B‘hos orous oxybromi de. Suita

and Ge;cﬂnveTnWs WutslRuBeMb Rrotegtiagrseunsi ikiOreanic Synthesis }5”" Edition),

di h
s Wi S R S SRR Dol A 3B 030Ep iy,
are néﬁ@m@dnt%)écbﬁll Wﬁﬂ@bro&e@xﬂmﬂmy@érbﬁm aliliaxydatdonsl) 2-
prepared by any nethod, may optionally be converted

(rumemlsthd)eawwnqsb@m mﬁnvlaﬂmwaar( n1tole~;naéy'f?r@/éc%aﬁenwaﬂ%

cons S IO g S0 et iy e
typical a¢dgahisescladecbetsarel abt lireidedatoaneetic dhydtide, teficdroamtiof a

hal o-substituted b d f f la (I11-B) with
aniydRchTAE Ol B3ty EVCEBRGRTITE dr PRIV 111-0) can

(trlm%ﬁ%lglﬁ@&h‘?’gcaqwna"ﬂé'pﬂgnﬁﬁﬁ%ﬁﬂtch%gh] anggﬁ%%@'dﬁgongﬁ@ﬂmride.

In certdif @dses theaadslitidri ofesoniE. hase lstre(aullred Bxanyties, of Ghigahle bases
(%{3: 1906- 1910,
inclu

@H;]ar%gotzlwgééég%gﬁlum@%%natq é?ﬂ“ﬂg ca%onatéit trgm%%mjnes

pyrldM%dand?Eﬁﬁsm?@t -bdtoRidt 1 83itdblO@MentsHael tHBed agriersions incide
Chem Soc., Perkin Trans. 2 10:1513-1521

but afel @B Simitedntoatithdorometiaps tchipsgforn, tetraydsylaemn. Acctissicided.
meth%ﬁ,mkgﬁsql,gvgat?ruIt(glagrli}eg?@(iwg’g&%tﬁégIsfjsa'ngcl ude but are

p-tol uenesul fonic acid. The reaction can optionally be
heated to a tenperature of from about 50 to about 220
The nisratisui af alines islalorvall dasameRted in HisdtiFigiiro8nd Ma WRIONG:

e ol LT 5 g, Yo SRR R SR .
al., JQWee Cheths44: f@mﬁ@oox)@buggm S0y, leerabs . amgd Chem 66: 4419-4426
t etrahydrofuran. In another enbodi mi onpound

(2001)o€lws.d- ¢t ll.- Y rapedren 56 a8138nYdEH A0 &f@r'?ﬁgr@'ka( Hi. - |/§(4)ed
Chen\ﬂgg CZL@—ES?# ﬁﬁ)g%) Tne gtc%aé?ge rr’?’aypor ecgﬂ‘fe%dou?%ﬁréjva'?fét;} &t he
nitrating reagents including but not limited to 70% aqueous nitric acid, red fuming
pitric acid, ammonium nitrate with trifluoroacetic anhydride, and potassium nitrate
with trifluoromethanesulfonic acid. The reaction is typically conducted at room
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 chloroform.

The nitration results in a compound of formula (VII-A), (i.e., a protected compound of
formula (V). The cleavage of the aniline protecting group, to result in a compound of

formula (V1) can be accomplished through many different conventional methods.
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Scheme 3 NHRI3ORL 30 2 (Qn il >NHNH Il (QR@)"
W@ cuo148pd 5 R13 O XIV XV N2 NH N H (Q)n / PCT/QRI0N3/024272
RI3 \ NH2Z N XVI 111-D 10 wherein R13 is H or alkyl

and all other variables ar& as defined in connection
wth Schene 1. Generally, this process for preparing
the a conpound of formula (111-D) (all forrmulas 15

n |1y VBRI ' ef. bBa-
see, Rl n BRI SRR, Do BT R e AR S, RAOHE 100 apd
GreeHeC AR | Wgts 2P. G0 W Pustecttrig Groupaina0rgathit Synthedih (24 Riiiaral e
_acylating agent to prepare a conpound of the fornula
WIICY(%d\@QnS-HﬁgF-eacti ng a conmpound of formula (X V) under
nitration conditions to prepare a 20 conpound of the
formula (XV); c¢) reducing a conpound of formula (XV)
The comppuiarf éoranuta () maydeqirefaordny iastailil p protactihgigroup on

cyclizing a,conpound. of fo I XVIE) 1
the cERpOIEY 8 hor RV AV e 1o oy aUF OGPy s
preerQJ gg,ﬁ Rshveh 68 te&hhRliecritical to the practice of the

|
I'nvention and the process nmay be practiced by
A comppoifrarafiforgn s 811sh)eyay dptioaally Budonegrtes toradeampsase @f rymula

(IlI-Bf.hﬁ‘nis c%ﬂeg\rdsigrq eaycf)fe etﬁtg:%tse% b%lma‘olg%r(?ating t%leq %on%(tmnd of formula

(I1I-A) to prepare a compound of formula (ill-B).

\ \
2 halogenating Q2 X!
@ )“‘©:N/>_ H reagent ( %‘@il\%—

IN-A 1-B

wherein X' is halo (particularly Cl, Br or I) 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., Tetrahedron Lett. 27:1051-
1054 (1986); and Apen, P. G., et al., Heterocycles 29:1325-1329 (1989). Suitable
halogenating agents include but are not limited to, N-chlorosuccinimide, N-
bromosuccinimide, N-iodosuccinimide, chlorine, bromine, and iodine. Examples of
suitable solvents include but are not limited to, dichloromethane, chloroform, diethyl

ether, tetrahydrofuran, and acetone.

A compound of formula (I1I-B) may also be prepared directly from a compound of
formula (VIII). The process comprises the steps of i) reacting a compound of formula
(VII) with a phosgene or phosgene equivalent compound to prepare a compound of
formula (XII) and ii) reacting the compound of formula (XI!) with phosphorous oxy

halide to prepare a compound of formula (l11-B).
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specifically, a conmpound of formula (111-D) can be

w@e@parssgo by cyclizing a conmpound of fornul a BQT/UB3003/024272

RL3OHH NH5 (@ )nl - (Q / NR's | NHZ XV
[11-D wherein all vari abl are as defined in
connection with Schenmes 1-3. 10 This type of
cyclization reaction is well docunmented in the
literature. See, Brang, M F. et. al,, J. Med. Chem

45: 5813- NH200R)z; Eanseca T, t Hat.,

Tet r adfos 57: 1793-x1799 (260 | Dp=OA. W, et.
) 1enT 43T 4087 4097 and Tamur a,

S. Y., et. al.? Biorg. Med. Chem Let"ﬂ 7: 1359- 1364

(1997). TH% reaction may be carri®®d out neat or in a
sui tabl e sol vent. The reaction,may optionally be
heated to a 15 tenper atura Hrom about 50 to about

200 C. Typi calA 9% ewd {'table acid is
used. Exanpl es of sui t ab s include but are not

I|mtedto acetic acid, trifluoroacetic acid,
rochl oric acid, hydroerTﬁc acid, sulfuric acid,
#8sul f oni ¢ aC|d p- toluenesulfonic acid, and

pyerabﬁ RP |§‘meRaﬁn@|oP ﬁﬂﬁéHtfaﬁH@st lﬁdep@ndgﬁﬂﬁgkéﬂed Fbni ﬁﬁg%@g&p

may opti onal be used as wel Exanmpl es of suitab
dehydr aIunslglr@CDfrCé.ageht))sy, cﬂmkwdecftbmomﬂwxmcammo and Bld to
magnesi. un(1i sull ate, sodiumsulfate, phosphorous

pent oxi'0¥%4%8¥d nol ecul ar si eves. Exanpl es of suitable

SOUVERdIS ﬁa‘?ﬁéu‘i’é?lﬁl Cl h%’rtorflfrﬂoﬂ&%rtfdulﬁrﬁ/@ of Br); and

di chl ororret ane, chl oroform t ol uene, xyI enes,

mestllhetho variableshare 5 definrd ingeerectios wihSshepand of
formula (XVI) may be prepared by reducing a conpound
of formula R13 R 13/ NH/ NH (Q)n 1l > (@)n \ NXZ

The phodddée oXphasyeéne equivalent compound is the ring forming reagent and is
typically a compound of formula (XI) as shown above. Phosgene and phosgene
equivalent compounds of formula (XI) are commercially available. Examples of
suitable compounds of formula (XI) include but are not limited to phosgene, dimethyl
carbonate, diethyl carbonate, 1,1'-carbonyldiimidazole, urea, and triphosgene. The
reaction of a compound of formula (VIIl) with the phosgene or phosgene equivalent
compound can be carried out using conventional techniques. See, Silvestri, R, et al.,
Bioorg. Med. Chem. 8:2305-2309 (2000); Wright, J. L, et al., J. Med. Chem. 43:3408-
3419 (2000); Penieres, G. C., et al., Synthetic Comm. 30:2191-2195 (2000); and Von
der Saal, W., et al., J. Med. Chem. 32:1481-1491 (1989). The reaction is typically run in
an inert solvent or neat. The reaction may be optionally heated 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
sodium bicarbonate. Examples of suitable solvents for this reaction include but are
not limited to dichloromethane, chloroform, N,N-dimethylformamide,

tetrahydrofuran, toluene, and acetone.
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30 wherein all variables are as defined in connection
with Schenes 1-3. WD 2004/ 014899 PCT/ US2003/ 024272 62

wab@4pedoct i on can be carried out using conveneCDOS1003/024272

techni ques and reduci ng agents. See, Rangarajan, M,
et al., Bioorg. Med. Chembd98:2591-2600 (2000); Wite,
AW, et al. J. Med. Chem 43: 4084-4097 (2000);
Silvestri, R., et al., Bioorg. Med. Chem 8:2305- 2309
The rea2880df tHﬂQ@ﬁfp@hﬁd ofForméta (Rull) wﬁﬁﬂfeﬂﬂi@%ﬁdﬁ@hskﬁ?hahde to
40: 7855- 7856 (1999 Jung ,,et 5al., J. Med. Chem
prepag4a eampounpig fpméazlfl Béslcan/hgﬁwad oRt ysing eanveytional

8RR i 4y R RBROR R, S

G., Au%t J, @ﬁe@n 3GhemL 731942 - £ 7;(1@59&%)utaﬁ‘i@&tag&$csm‘éludeebtutarle ,
Chem 30:1279-128 (1987) Shar ma S.,

not hr@tteduto bhwhon@@s pyychloddsarst phqsplomoys owmﬁwﬁ@s&bﬁablé

solveri‘ca {ncg algeoH(g ta?qdﬁjoggll ﬂﬁt&@?@%%{!‘{ ?an%l'n% chfcﬁg@bx%hdlgﬂg oléﬂ{‘?ane

and tlabheddptonyi fidat aangngi froth bosutesteto dpbat 1 300 e lsterwt h
hydrogen, nickel with hydrogen, tin(lIl) chloride,
iron with acetic acid, alumnumw th ammoni um

A con@gﬂp'eogc f,"ﬂiﬁ]’g ﬁa%) gé%?% m\@cﬂheataé/z;fb%on%lg/r%zéoWerted

to a cah@utind6f ﬁamdulazkiﬂlle tily%a@mgSwntH abbmirealf\femiwda HNR'Rhi s

reacti on var and include but are got limted to,
wat ef , : eHNaVF@I e te, . 15
t ef@2 ?E‘ 1 }é\ n‘pgufﬁﬁ?'%f formul a

( XV) rra be 'ﬁrepared by reacti a donmpound of formul a
(XI'V) unqsia% nitration conditiong, R0 R1I3 0 20 (Q@)n

/ wh |1 i abl
| heagin all yalifbles e n Bt oo CS 0 L vari gl ee are

reacti on of the conpound of fornula (XIV) under
nitration conditions may be carried out in the sane
The rengtioe of adaldesibstityted behomédazole of fiermila HikiB) asithain amine to

prepafCFekaou) o7 H3% B R b SR b SR Sty my
techn‘il%e@r wél&gldgﬁ~%ﬁl At ORY CRerf.E34 8 (f 93 1M Asushima, T.,
et al., J Med. Chem. 33:1906-1910 (1990); Young, R. C., et al., J. Med. Chem. 33:2073-
2080 (1990); lemura, R, et al., J. Med. Chem. 29:1178-1183 (1986); and Benassi, R., 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 acid and p-toluenesulfonic acid. The reaction can optionally be heated
to a temperature of from about 50 to about 220 °C. Suitable solvents for this reaction
include but are not limited to, water, ethanol, isopropanol, 1-méthyl-z-pyrrolidinone,

N,N-dimethylformamide, dimethylsulfoxide, toluene, xylenes and tetrahydrofuran.

[n another embodiment, a compound of formula (ll1-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.
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NH2 (Q-C\ 2/ 1 NHS5 XIII XIV wherein all
vari abl es are as defined in connection with Schenes

wa2®4/0M8y9 at i on of anilines is a conmon transfmT‘rHS:zoon024272

well known to one skilled in the art and such
conventional acylation tedni ques may be enpl oyed for
carrying out the 10 foregoing reaction. See, Larock,
R. C. Conprehensive Organic Transformations, VCH
Publ i shers, Inc., New ¥Qflpe 0. 972-976, 979, 981
(1989). The acylatlon reactton is typically carried
out using an acyl ating Rigentosuch as an aci d_hal i de,
aci d. anhylr i de, or carbEYZilc acid, in the Presefce
oupllng r eagent anpl es of sui table

QI Png reagent s g but are—ot |im

N, NLo|cycIohexyIaé 04 ide, 1-(3 15 (@
dlnéWhyIan1nopropyI) 3: ethylcarbod||n1de NO
hydrochl ori de, 0-{7- az8enzotriazol - 1-yl)- MyN N R

t et ranmet hyl ur oy hexaf | uor ophosphate and N, N
carbonyldiimd le. Sui tabI e \ﬁnt S | ncl ude but
—ar-e>not, | to N, N-d|

tetrafly n, d| oxane, zene

1, 2-di neth e, and 1 rret | - yrrol i di none.

Ani | i nes ofX\/ﬂormJI a (Xill) are cwfﬁrerm ally avail abl e
or readily prepared 20 fromcommercially avail able
materi al using conventional techniques. As wll be
aRRRFQAR'TIOHIN ARG S0 dIl RRerivaribbles A€ tas defir@nP @uikcBbn
formula (1) may be converted to another conpound of
with $abemglla (1) using techni ques well known in the art.
For exanple, a conpound of formula (I-A) may
optionally be converted to a 25 conpound of fornul a
Genet@ll Ehls(pl?odeksf@ pRpanidiheeg dotpoled pf feeak ((1L4D) (aledrmulas
Schene 4. WD 2004/014899 PCIT/ US2003/ 024272 64 Schene
and alf vagah{a%hamgd@eemﬁy‘@nq@bemm copnestiQneih xlenedd samprisss

thest% l -~\ HO(R2),-R3 (IXX)~ 2) s 5 (@)nI-A M
sunobu conditions (@ )nI-BO(RCR RS
a) reacting a compound of formula (XIIl) with a suitable acylating agent to

prepare a compound of the formula (XIV);
b) reacting a compound of formula (XIV) under nitration conditions to prepare a

compound of the formula (XV);

c) reducing a compound of formula (XV) to prepare a compound of formula (XVI);
and

d) cyclizing a compound of formula (XVI) to prepare a compound of formula (lll-
D).

The order of the foregoing 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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O NNSORIO Ir\ 102 @B (Q)n I-Cwherein @B is
a group of fornula: -(R 2)a_(y3)j_(R2) -R3

WO e@dor4B99 15 Y3 is selected fromthe group conBCBHURI003/024272
of -S(0)f-, -N(R)-, -C(0)-, -0C(0)-, - CO2-,

~Q(O)N(R )-, -C(0)N(R )S(®)2-, -OC(0)N(R7)-, -CS(0)2-,
-S(0) 2N(R7) - -S(0)2N(R7) C(0)-, -N(R7)S(0)2-,
-N(R7)C(E)) -N(R7)COZ and - N(R7)C(O)N(R7)-; 20 LG
ita oy
wore ks EPhBab Y BB D AP B SIOABIAES
comp&?fﬂ%f&brrﬁdﬂ@( pcess for preparing a conpound of
formula (1-B) conprises the steps of: 25 a) reacting

t he conpourRi f ®ormula (I-A) wth a base and a
conmpound of formula (XVI 1) top epare a conpound of

the fornmula~(NB): or re / -- e13corrpound of
forrru{(:ti)n Wlth_a._C_Q_ ﬁula(IXX) under
M t sunobu~cendjji ons to prepa e a onpound of formula
(1-B). 30 re sfoem fically, algompound of fornula
(I-B) can be prepared by reacting a conpound of

formula (1-A) with a conmpound of formula (XVII1I). The
CQN%?#HQ?V mbY@a?@%é?ﬂa@@ﬂQcoﬁgéﬂéﬁa@%S&%ﬁ%za 3.65

formu are comercially avail able or can be
pr epar ed u3|ng conventional know edge in the art. The
be .carri d out in. an

This tysrfer ARy reagtion bt doepene e fibbike ¥Elhrana wiF
et. al.t.{]sf\}ﬂs'dt ek 4 g,a%ﬁw-ﬁb% P@Gﬂop&@ec%f T.f @t MulTatraddrd® 57and93-

e conmpoun fornu XVITT)  may be present in
1799 ¢mﬂ1]’ﬂVWate AdLret.sa., BMﬁcoMélmv 43a4@84i -40a7 Eﬁe@sgnd{f’amuﬁ@. S.

Y. et al nB/org %/Ie%’f leie% Tg%ta7 (1)§\E<9| 1'3)64%7Pefh|sn£acqr}/on may be carried
out neat or in a suitable solvent. The reaction may optionally be heated to a
temperature of from about 50 to about 200 °C. Typically an excess of a suitable acid
is used. Examples of suitable acids include but are not limited to acetic acid,
trifluoroacetic acid, hydrochloric acid, hydrobromic acid, sulfuric acid,
methanesulfonic acid, p-toluenesulfonic acid, and pyridinium p-toluenesulfonate. A
dehydrating reagent may optionally be used as well. Examples of suitable dehydrating
reagents include but are not limited to magnesium sulfate, sodium sulfate,
phosphorous pentoxide, and molecular sieves. Examples of suitable solvents include
but are not limited to dichloromethane, chloroform, toluene, xylenes, methanol,

ethanol, and water.

A compound of formula (XVI) may be prepared by reducing a compound of formula

13

(Xv). R”’\fo R \fO

NH NH
) — el
NO,

NH,
XV XVI
wherein all variables are as defined in connection with Schemes 1-3.



10

15

20

25

desired. Exanples of suitable bases for this reaction
i nclude but are not limted to, potassium carbonate,
waomiimsear bonat e, cesi um carbonat e, sodi um hyRPeT/t82003/024272
and potassium hydride. Exanples of suitable inert
solvents for this reactios2include but are not
limted to, N, N-dinethylformam de, tetrahydrofuran,
di oxane, and 1,2 10 di met hoxyet hane. | n anot her
ment, a. co a8y t
The el a tyaT EAGNT e shBEb iR np Barkiteao goents,
See, R%\%%]Q@Wdet‘%ﬂ , BobrpMRA(ChER. 8: 2]§tae-zsoummn)jwmte Aﬂ/khrﬂuila

are comercially avail able or can be ﬁrepared
J. Medi€herg. 40844087 20085 Styrstkl. 8d gbali iaore Micr ChempB:2305-

2300 CBGRpRr R ESSh T B B0 A PSS
al., J. ygt%eSI Shnf’@@?@g@@@ 6A9RRVa, Mt oM Pimabi 4584.37

1- 28 Typi cal |y the conpound of
(1990F: drankidvazidy| HB), et alhé?an.cloﬁmmrﬁi’ b’:\%f—b%ﬁﬁﬂ%ﬁns;sd L)@{t;! D.l, etal., J.

Org. Ghremob i (Sant 1) AT st e bk ARAREA PR YR g ™ ©
1987?%%&%95%4 k'saEVLIE'SZ @&:B@%mmlsqd@eﬁoaampléroesm@atble

dto yl phosphi ne, tri-p-tolyl phosphine,
reducmgdagehfslfnmlstrydxqmimosmxfhmdfebutammﬂ laitegftospalledibmewtih al ky|

o SRk L BB T
with @?%Iﬁes o éﬂléﬁcﬁ: ir8M it acb @ dcid, RHINYhurd2ath sambex at e.

suitable inert solvents for this reactl on
chloride,dlovate, sddium ehthsonm. ahil iydregine.ol hetreagtianyervottiogally be

neatefl g BEREer AR SOIA S TI06 Ber CUaRUSFSRaD BT s e of Py

and |ﬁ@urﬂ%°dmcér@ﬁotflmlf€d|t@ WateAmetBonolestanbe ethyhaetdted to a
compound of forrmula (I-C) according to the follow ng
tetral§dhefrencandStpxans. 5 s ~R5 5 M SON S ON\ / ORLO

Conversion to N celoRio XX Triflate //O OH OQAS (Q2)
nl-A(Q2) O/ CF3 RS Pd (0) HN(R7)-(R2),-(R3) XXl
A cofb®ind of formula (XV) may be prepared by reacting a compound of formula

(XIV) under nitration conditions.

R (0] R 0
2 NH —_— - _NH
NO

XV XV 2

wherein all variables are as defined in connection with Schemes 1-3.
The reaction 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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10 N NS 10 HS-(R2)C (R3) XXIl ORor M(R7)-(R2)C
(R3) XXI'll 3 (Q@)n I-C wherein Mis -B(OH) 2,

WO BoDR148Y®2, - Sn(R14) 2, Zn-hal o, Zn-R14, M- hal PCT/US2003/024272

Cu-hal o, 15 Cu-R14 where R14 is al kyl or cycl oal kyl,
and all other variables amg as defined in connection
W th Schenes 1-4 above. CGenerally, the process for
prepari ng a conpound of formula (I-C) conprises the
ste f. 20 [ [ (fhe

A confioff ot i 08 T L s EERAMRG ™Y cOribdiues(rbrrili

(xii). compound of formula (XX); and h) coupling the conpound
of formula (XX) vvithacorrpourﬁj @cted fromthe

group consksdi 20f a conmpound of |formula (XXI),
(XX 1 )@?) I'11) using a ¥um (0) catalyst to
prepare a ound of th@? a (l1-0. 25 Mre
speci fi cal Yr @ compound of la (1-C can be

prepared by reacting a conmpoyrnd of formula (XX) with

a conpound sel ected fromthe group consisting of a

¢ i ed | kétdon I SEREHes h)3.usi ng a

p%gﬁﬁg%g%%%b?{:sgyéa y@%@rm és(ﬁ%r eaoc?t i on may ebe carried
Acylatioit of Bniéines iserdomsminvteattsformatiomeelkasen ¢e ooe skilkdd indhe ait
and HEhiSerUIoB g1 TR B S B eBOM bBIE SBa0 Crmry But the

ek . $dRCLAEACRI ONChripeRkisivedDrguihic DyarisReiatiogs, MTH
foregé_%\gir%t@n aSrréguntr of a conp%und SV\D 2'804,/%104599 o
PublishErs, UB200SY 2@ PR. 92796, F78r AB1 41982K) Ths @AYlaipn reaction is

oS SR 5 TR 7S SR e, o

carbokyfel heidanfh (ReXbiesdnce Tdtea RaLpiat weageMs).cabakmpids ofi suitable

typically present in 1-10 nol e percent conpared to the
couplignysegerds dicludsraviilage noblimitedsioaNgi-dicyglphaxyicarkppigmide, 1-(3-

. | adi | i ackud Wy .1-9)-
ame Gl AP AP A BB O i tladden-
N, N, NN 1k iRV Fd niler elre@fl oovep iosp b e a dind m, i Bdarbdntyldiimidsizsle.

ossible to generate the pall adi um (0) talyst_in |
Suitabler wsoleNtrg 'rﬂg'lm%tdpﬂlfm e YN0t s JiMiEsSs. tOEx%{ﬁ}gﬁ'&e)( formamide,
' of I MCRS; t _ o
BB B P GBIt -
pyrrofiiinené.daniliped dfdinuta (X1IN)are commecidlyeesitabés, or readily prepared

from commercially available material using conventional techniques.

As will be apparent to those skilled in the art, a compound of formula (I) may be
converted to another compound of formula (f) using techniques well known in the art.
For example, a compound of formula (I-A) may optionally be converted to a

compound of formula (I-B) or (I-C) according to the process outlined in Scheme 4.
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di chl orobi s(tri phenyl - phosphi ne) pal I adium (I11), and

bi s(di phenyl phosphi nof errocene) 10 pal |l adium (I1)
wale@hbospde. Suitable solvents for this reactiPCI/US2003/024272

include but are not limted to N, Ndinethylformm de,

t et rahydr of uran, di oxane,64 ol uene, benzene, 1, 2-

di net hoxyet hane, and 1-nethyl-2-pyrrolidi none. Bases

and phosphines may be included as additives in the

reaction if desired. kxanplgs of suitable bases

|nclud2fbut are not Frnrted to cesium cagbonat e,

sodi unmycar bonat g, and Lé (QJ] kyd Egunes. npl es 15¢o0f
sui e phgsphjine ad i tde qr e 8ot

ed thi gRVIphosﬁﬁ?ﬁe, trib

hi n?gﬁ]ha%f(Ré}ﬂﬁs 00 Lol byt S
mnpounds ofAt he for ; FRHBO0HRIGTons MRIF) " and” (MXI11) may

be obtai hed from comercial sources or prepared

ei t her a% di screet conpounds or generated in situ

usi ng cp ventional know edge in the art. See, Luker,
T.J., , detrahedron Lett. 20 41:7731-7735

(2 : YIE, J., et al., Og. Lett. 2:1101-1104

(2Q00) et al. Can. J. Chem 78:957-962

et aI., J. Am Chem Soc.
; Hundertmark, T., et al., Og.
(@Bgrt. 2:179-1731 (2000); Buchwald, S.L., Acc. Chem
Res 31:805-818 (1998); Suzuki, A, J. Organonet.
En1 576:147-168 (1999); Negishi, E., J. Organonet.
HNaMI576: 179-194 (1999); Stanforth, S.P., Tetrahedron
26 B0 S0BrnLA0E) | LK (R)-R, Angew. Chem, Int.
Ed. 37:3387-3388 (1999); and Thorand S., et al., J.
CI@OCEHen1 63: 8551- 8553 (1998). A conpound of fornula
n _f. I A)
TR 0eE froR FREAh oop e SRR N HO R0 §
typlcatby“carried out in an inert solvent 30 using a

base and agen i gned ohol s
Pato ¢ reiomRds EonITRHy roe N DS ORI o
of suit h bl R7H(©)-NMN(RNCOI-ta@d -t O
sodlunwsﬁﬁgggﬁﬁgl4§gg %C%/ gf/0242 % 68 car bonat e,
tr|alkyu%mﬁBHﬁR ﬂyrldlned sogkun1hydr!de,_and ILthigP
tr| am,de e reaction is preferably
%ﬁsﬁz%gﬁ$@*%¥W%dewdfron1about 0 to about 25 ,,C
S‘dllbﬁ@r‘%altléﬂlésl Aé bﬁ@effn%é‘%éﬂrﬁe&%n With Scheg@Ct higgvel ncl ude
but are not limted to, trifluoronmethanesulfonic

anhydride, trifluoronethanesul fonyl chloride, and N 5

e R 0 B DR R P e s

off limted to tetrahydrofuran, dichloronethane, toluene,

chl oroform diethyl ether, and djoxane. As a furgher
a) exeaepne thg corapausd D fermubibiin8 Mithhy base a3 saR@OwHd 0

formu|a )&MI a{o(plrépa'feoa %&%&ﬁ]rd of the formula (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

compoundoffownMa(LA)mnﬂlacompoundoffonnub(XVHD.Thecompoundsof
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10 conpound of formula (1), a conmpound of fornula
(I-A), (1-B), or (1-C (collectively referred to as a

w@eorspoused of fornula "(1-D)" may be converted POI/ES2003/024272

di fferent conmpound of forrmula (I) ROR5 S N=C N 10
S115t\e OR31- N\ / RB§Q Q1 QI-D (Q ~n

wherein: R is other than -C02Rlo; and all other

vari ables are as defined in connection with Schenes

formul%élx_’wlq 48 c%ﬁ@%y@%hﬁ@or &pigR r@ﬁ%’?@beurb‘idgocr&hlventlonal

gues can ed to convert a onpound of
knowlédglermtr& qrt. TB} rdactien maﬁlfoelcmmrtd ootmcaanercbsolf/mtnmnaer(wr)tly

s oot s e BB S A LB b
(I-A) aﬁﬁttﬁ@ r@uﬁey@gﬂfmé)(xvﬁmrﬁw'b% é)@éseﬂ)ln(éﬂﬁlnhﬂarcé?ﬁb{ﬁﬂtsl ed

oun fornmul a renoval of the
howevearabbgtytlexcesaof themootpeond n@fogmglap{ HEmgy be emplagedifs N O

s oo o e 1 S Pl Bl

potassit n‘iBar@@rhﬁg‘%ﬁdlllnﬁearty@a?@Qélsfl&ﬂéﬁQBnd?@'EbMSHDW@Z‘bM2 69

ere are several Optl ons for carrying out hi s

potassammrmieo fixareXengf witable inait solsnEs foz:mwrewwsmplﬁéq bidfe

e e s o BB TP S oy gy £

dnmeth&?@%aﬁ@ deprot ecti on under palladium (0) catalysis
where R is CO2CH2CH=CH2, deprotection with

t et rabut yl ammoni um f | uori de
In another embodiment, a compound of formula (I-B) can be prepared by reacting a

compound of formula (I-A) with a compound of formula (IXX). The compounds of
formula (IXX) are commercially available or can be prepared using conventional
knowledge in the art. 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-A), the
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 limited to, diethyl azodicarboxylate, diisopropy! 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.
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5 where R is CO2CH2CH2Si (CH3) 3, and hydr ogenol ysi s
where R is C2CH2Ph. O her suitable conditions for

we@eovpousds with various RLO definitions will bRCT/US2003/024272

apparent to those skilled in the art. The choice of
protecting group and deproBtection conditions wll be
apparent to one skilled in the art and, detail ed
i nformati on on this subject is available in the
i ter skl R
A corpp i b ) MR G 1o Qg B RpHR O
according/to tifadlowihg Sﬁhem 5Protecting Groups in Organic
Synthesis (2nd Editi on)S, J. Wley and Sons, 1991. A
conpound of fornul a (I-@%&be further converted to
a co und of formula (I- F) by heatggng. 15 R R NO
OHHeatpS HQI Q(@2n (@@ n | -E I-FOZO
n ald v ri abl es are as defijned, ab
o I%I n RSt hempyerdiorstlo  Thi's_r ea n@‘?“’ng
Dr med—i an I nert tgplient. caII theOreact| on
heated tBHa tenperature g% R about QGSL%Fabout

(QinZO C. Exdrpl es of suitable %vents f or
reaction include but are not limted _to acetlc aci d,

propionic acid, N N 25 di net hyl P&(

di net hyl sul f oxi fe, ethanol, diox and 72) FijrSRS’ ﬁm

conpound of fef\mul a_(1-F) may furthegyg @ }Vt)géﬂ to
f Nrapd? or® Using conven gnal “ami de

a conmpound o
bond coupl j eacti gns W|th an am ne ;\png)t({;( 'Tg@ﬁxxnl
HNR7R8. W W4/ 014898@° PCT/ US2003/ 02427 (;

I\P/QOSI\W) tS~j OHLRB Q Conditions (R )n (@)n 5

I-E |-
wherein M is -B(OH)z, -B(OR")2, -Sn(R")2, Zn-halo, Zn-R'*, Mg-halo, Cu-halo,

Cu-R'™ 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 (XX); and

b) coupling the compound of formula (XX} with a compound selected from the
group consisting of a compound of formula (XX1), (XXII), and (XXI1I) using a palladium
(0) catalyst to prepare a compound of the formula (I-C).

More specifically, a compound of formula (I-C) can be prepared by reacting a
compound of formula (XX) with a compound selected from the group consisting of a
compound of formula (XXI), (XXI), and (XXIII} using a palladium (0) catalyst. This
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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wherein all variables are as defined in connection

with Schemes 1-5. This reaction can be carried out in
Wa@eooiersh9 sol vent using a variety of commerci abCyUS2003/024272

avai |l abl e coupling reagents. Suitable coupling

reagents include but are ept [imted to 10

N, N- di cycl ohexyl car bodi i m de,

1- (3-di net hyI anm nopropyl ) - 3- et hyl car bodi i m de

hydr.oghl ' mgcpg
of forrﬂéﬁz(gg)r\ivg ? %imgr\oilara ?nggyﬂhg' it r%f‘e%idqﬂo% E)P?qeo(_;nrlon
consns’ﬂﬁ? af bmpmﬂaeapfmmata (XN EXXIE wint WI B). doephiladium é getatyst
readi |y apparent to those skille F
is typlqaihbf Rf%ﬁebbbﬂy'l-ﬂﬁ mac&ﬁ @?r@ﬁs‘l’f |C6fﬁaﬁ'1€9 t?rﬁiﬁ- fE?é“POHBg\‘?tF‘F@& 3 (2%
the conre h I
Examql?s Sggak’/\n?@%lﬁ%'mi%glgm ne o mJ at?"m%@%gengu?/t abl e
tetrakfsﬁ;ﬁFﬁéﬁyﬁipthQph nﬁd)ﬁalraélaa't (D))mncbfr|s&i|1nﬂm2\d[d|edeathioot)|dd)@ﬂad ium

(0). Ittlﬁalg;ggssguiﬂ} @?greggrgge;tﬁa pglquﬁ @ aiys% in s:Pu usmg palladlum (1
sourcds’ S gQ%ﬁpl& ?T‘JSU%QIQS)QWAM - soﬁ%@@m@l@ﬁe bt fthioPMaltky to,

he coupling reaction. The reaction my
palladnpt] (1 raaktaye, peltpdiume (INehloride naﬁa(humémﬁeliﬂa@@ﬁ@etéﬂﬁ from

AR N e g TR M

pallad4urf| i) rﬂ?&ﬂ??ﬂl&msrllﬁﬁkﬂé’ Edl@@rﬂ?for@ﬂ@?@lcﬁ% mfcllﬁlélbhﬁﬂe&\ot limited
ents for this reaction include but are not

to N,N4dnn¢te¢|fmrmam|¢m|t«:tradménoﬁarﬁe digienertefugnenbepEns elnt,
amelp e A Vo AN TR S b s ashigse 17

mcluo(e@l R’ a}idl'tﬁeﬁhﬁtﬁ@?e%@tldh if dedifey. Eimples?(ﬁ saltehtlﬂ‘panﬂmdlctmfde but
formula (1-D). SN NV

are nN—Ilzmtetdetoaxesmnqarbqn@ gagjum f:ﬁrbggatp qydﬁng;l-ﬁlw{@ﬁ epﬁmcglqs

ol ! R B M B BB g ool

tributylphosphine, diphenylphosphinoethane, and 2,2'-bis(diphenylphosphino)-1,1'-
binaphthyl. Compounds of the formula (XX1), (XXI1) and (XXIIl) may be obtained from
commercial sources or prepared either as discreet compounds or generated in situ
using conventional knowledge in the art. See, Luker, T.J., et al, Tetrahedron Lett.
41:7731-7735 (2000): Yin, J., et al., Org. Lett. 2:1101-1104 (2000); Wolfe, J.P., et al.,
Can. J. Chem. 78:957-962 (2000); Littke, A.F,, et al., J. Am. Chem. Soc. 122:4020-4028
(2000); Hundertmark, T., et al., Org. Lett. 2:1729-1731 (2000); Buchwald, S.L., Acc.
Chem. Res. 31:805-818 (1998); Suzuki, A., J. Organomet. Chem. 576:147-168 (1999);
Negishi, 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 suitable triflating 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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This reaction is typically perfornmed in a seal ed
vessel with an excess of ammpnia. The reaction is

wao ypioadshy heated to a tenperature of from aboRCT/BS2009024272

about 120 C. Suitable solvents for this reaction
include but are not |imtegBto nethanol, ethanol,

i sopropanol , tetrahydrofuran, and di oxane. 5
Dehydrati on of the conmpound of formula (I-G) may be

o PP BT s A P P,
amldé Qe"red@h"is pre€@rably Hin adeteaiparadire ofénoinahﬂoels Oapabag 25

defined in connect# vvlthShel s, 1-5,
oC. SHEAAFRALDE e sl ions PR T a0
trlflu&%rrde?ﬁd% gﬁlfc{n‘?@%ﬂ/gﬁd? %WIJ@%E&haﬂéu#@ﬁW‘éﬁl%ﬁ&@%nﬂ pegent s

ut are to thionyl chlorid
phenyltriffonomeiha eésutfoniaridey diitdele |rmnbsqd>lmtscfustms<5pehﬂlm~rmdede

phosphaor ous pen
but ofy Gy e Ry HrngD oM efpietane, folyensyShiqyaform, diethy
therOMd @B&dey heated to fromabout 50 to about 150 C
¢ erSﬁr?tab?Ae solvents for this reaction include but are
not limted to di chI oronet hane, chloroform benzene,

N R e VT
comgodRd SF Edtn®n ﬁ%meonQﬁff&ﬁnula CONPAiBY drdl-8) (colaryiedy i ng
a conpound of fornul a (I a conpound of fornmula

refer(ed-tp ps aspmpouns pigrmpian (1) mavhepﬁwehfyaﬂ@ﬁ;d!fmﬁe and
tin e conpound of 25 formula (I1-1) with a
Compﬁ%ﬂ? i‘ﬁ “%’@P fornmula M-R . WD 2004/ 014899
PCT/ us/zg 3/024272 72 RS R N=COO S WC

! N S OR" N§<N S_ R
\ /Q1 . U

2
@ o @ |
wherein:

R' is other than —COzR™;

and all other variables are as defined in connection with Schemes 1-5.

Several methods, using conventional techniques can be employed to convert a
compound of formula (I-D) to a different compound of formula (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.

@/
I-E
wherein all variables are as defined in connection with Schemes 1-5.
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connection with Schenmes 1g§. The coupling reaction
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the 15 sanme manner as descri bed above for the
converal on of _a conp
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carried out at a rrperatureranglngfromabout -30 to
deprotbbtiort wih @roticasid wbtre RS i +£&ht-Bufdsprategtionrusdet paligdium (0)

i.nclud 1b mte t
ctayif S L RHTH S pLde P i GBI e
Whered10s CBXANESS; (S8R, anbehyar®RnoREs Whéde R' @ CBCH:Ph. Other

Tetr ahedron Lett 22:3815-3 ]&g (1981). Nucl eophil es of

Sultabfaﬁqmdit@nmorRUm@péndsd/bHﬁ’éﬂ*&U&R ;deamapnw“ebeo%ppe%@ﬁt 503
S

those ggﬁegialnﬁ@e %ffst ?Iger Ice lpr%@@ﬂ nﬁgﬁé‘é) gr?@&e e gﬁﬁﬁo%cfrgitld%s

will b@@@ﬂﬂ#ﬂldo Bhe §I@Ildduhahc( hrt D)ld detﬁlewgifomdtyodrdndﬁls subject is
reduction. 25 RS RS N~ (Pé ﬂ{lde\

availalgje |mgmjggrayﬁeQ§ee Kegigpskl, 52 Protectm roups, Geo‘r_g ieme Verlag,

Stuttgart, 1994; and Greene, T.W., Wuts, P. G. M. Protecting Groups in Organic

Synthesis (2™ Edition), ). Wiley and Sons, 1991.

A compound of formula (I-E) may be further converted to a compound of formula (I-

F) by heating.

R R!
N= i =
NS Ne_S<__H
OH Heat
L | et Avs
Q' 1
(@) @ h
I-E " I-E

wherein all variables are as defined above in connection with Schemes 1-5.

This reaction may be performed in an inert solvent. Typically, the reaction is heated
to a temperature of from about 80 to about 120 °C. Examples of suitable solvents for
this reaction include but are not limited to acetic acid, propionic acid, N,N-

dimethylformamide, dimethylsulfoxide, ethanol, dioxane and toluene.

A compound of formula (I-E) may be further converted to a compound of formula (I-
G) using conventional amide bond coupling reactions with an amine of formula
HNR'R®.
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I-DI-K 30 wherein all variables are as defined in
connection with Schenes 1-5. WD 2004/ 014899

WEDDANBEBMO3/ 024272 73 This reaction may be carCi/es2008/024272

in an inert solvent at a tenperature ranging from
about -78 to about 25 C. S@table reducing agents
include but are not limted to diisobutylalum num

hydride, |ithium alum num hydride, and lithium
bor ohydvﬁ de. Suitable solvents vary coRsiderably
dep%p ng on the chosen reduci ng ag 5 Appropriate

olvent for this reagti W8 b R’
ki IFHRDR® the grt Bas on ﬁ\lhe

upl ng agemouphEgaan e sw t 81

i ncPude but Gensitiger Jdﬁ »
(Qétrahydrofu an, diethyl ether, " 1n2- d| met hgﬁ;é/et hane,
10 A

dloxane dil Ioronethane, t ol uene, and hex

St et & darm) iR Bh SR BT RSN
SQl xidation H QL (Q@2)n (@) 15 1-K I-L wherein

~all_ variables are as defined in connection with
This rexdtiensan be sarrigthpyt ingcinerd solveyt upiag @xprely@f sammeesially a
o\ d
i) B, SEPARIAENT el 00 BOPLhor e
NN—dléycldm&lgqg@lﬁsﬁnﬂﬂdﬁxr(dedlmdthvmmydaprom S-Leltl’lfyboelrlntﬁ]n/mdrxal yl
e triet am ne ridini or. ro
hydragy Mﬂdﬁ.n1..brﬁath0@wda?ywiaéole m%ﬂemtaﬁogdyﬁ%%ﬁqf gyl
{
aminhsthD R OPLBYAT DIRY NGO Qb calREATwIRS:
readilyrapbardet touthoserskilledin thierdrt. eldhe tcarboxylicahidapoionsltyamay be
chl ar of di et hyl ether,. tol ue .
convertackTafhy e S o ps 2B R At STEStuRALY Hepted ehits be

aminé Yf Fd?ﬁl'hlaCIWﬁ" tREtabR réagﬁ:ﬂfm%#lﬂﬁ r@£ctfoﬁrowu@1 {chdt cm/&n&a:
reactlng with a nucleo formul a -

includdt but@rerot Inigd\Ig oxalyl chlorlde thionyl chloride, and 1 chloro NN2—

trimethyl-1-propenylamine. Base may be optionally added to the coupling reaction.

The reaction may optionally require heating to a temperature of from about 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 dichloroethane.

In an alternative embodiment, a compound of formula (I-G') is prepared directly from

a compound of formula (I-D).

@%; (@)
I-D -G'

wherein all variables are as defined in connection with Schemes 1-5.
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PCT/ US2003/ 024272 74 wherein M is Li, M-halo,
w@eoohal4s9or Ce-halo, R16 is H, al kyl, alkenylP@r/us2003/024272

al kynyl; and all other variables are as defined in

connection with Schenes 17%. 5 The addition of the

nucl eophile M-R16 to the al dehyde of formula (1-L) is

typlcally carried out at a tenperature ranging from

This rEBEa01 s SYP SV IPGEE RSk g S LR S A S of bfmdrfl. The

reactr&r?fsrtﬁm‘ém‘ﬁeﬂfeﬁr’co adép@nture 6f Rbydboueshay abolibll 2@1E,
nmet hoxyet hane, and hexanes, 10 As an al ter native
Suitablosdiveatsioethis rertjordiacleds butarrwoh baited 1 BREKBIALCHAhe

|soprogaré<ﬂ‘u,nt6§aﬁ@rg@re@?%ﬁgﬁ] bﬁ/p pr E/g?;edsggcf?r\égrf;on from

a
compound of formula (I-J) may be prepared by oxi dation

of a conpound of fornu 5 15 N OH NC
Dehydxa ®rRafBthR comRewNd Ofcﬁmfﬂl&? ?|oé1 (’Q%’ pe |U5‘? 19 Prenarep Compﬂh”lca
of for ufa@ R16 is H, alkyl, alkenyl or alkynyl; and 20
a4 tfer variables are as defined i,n connection with
Sche 1-5. This reaction can be rried out using a
 conventional oxi |ng agents.

Lt abl ¢t hzi Ng gertl but are
to_, Nﬂangaﬁ@?e—*d ,di \TE hyl sul f oxi de
@rlde/ triethyl : pyrr Al um 25
@xntor ochroma pyridi ni um di3
t"et r apr opyanmoni um per r ut hena’t' e / 4 rm{ hyl nor phol i ne
N-oxi de. Suitable solvents for this reaction include
bq/\trh yﬁ a1QbriadidsErd Sidfed HH edtneétdrelinBehentlios.0f or m

di et ether, toluene and tetrahydrofuran.
The dehydration reaction can be carried out using a variety of reagents. Suitable

dehydration reagents include but are not limited to thionyl chloride, trifluoroacetic
anhydride, phosphorous oxychloride, phosphorous pentoxide, and N,N-
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, N,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 formula (I-E) to a compound of formula (I-
by coupling with N,O-dimethylhydroxylamine, and b) reacting the compound of

formula (I-1) with a nucleophile of formula M'-R’.



Further, a conpound of fornula (1-J) nmay be converted
to a conmpound of fornmula (I 30 M) by reacting with a
woemkheoh | e of fornmula M- R16. WO 2004/ 014899PCT/US2003/024272

PCT/ US2003/ 024272 75 R R N ON1s NS S- N%OHR

M Rsl (R s)2 QL 13074Q@)n (@)n 51-J 1-M

wherein M is Li, My-halo, Cu-halo or Ce-halo; R15 is

H, alkyl, alkenyl or alkynyl; and all other variables

are as defined above in connection with Schenmes 1-5.

Nucl eop Iles of formula M-R's are cRhmercially

avaiiah| e or cag be prepared u3| 10 conve@t i onal

knowl edle_in rt andegaddi t| 0 t | eapiei | €

to al dghy/de o@" o) IIyN:arrled

ou a tenpérature ‘?ﬂ ng f abou ~d8 tMe about
or

@f%. Sui t abl e sol vents eaction |nclude but
are not |lintEed to, tetrahydrofuran di gyane, di et hyl
et her, 15 toluene, 1, 2- dlnetﬁbxyethane and hexanes. A
conmpound of formula (I-N@N be further conver|M&d’to
a conpound of formula (I- [N) '
compound of formula (I- NXa -\ S
20 N R16 Hal ogenation_ Q@R)r'(X)n I-MI-N
wherein X2 is halo; 25%15 is H alkyl, alkenyl or

al kynyl ; and all other Variablesl-are as defined in
c%n@?qﬁlon with Schemes 1-5. This reaction nay be
carried out usi ng any conventi onal hal ogenati ng

r §digenit Mg- ExaﬂnlbﬂomﬁCsMBkmbmé hal ogenati ng reagents

i ncl ude but ar dimted
all variables are as gmJq ed in connectlon W|th Schemes 1-5.

R5\

The coupling reaction with N,0-dimethylhydroxylamine may be carried out in the
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
(I-1) is typically 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,
S.M., et al., Tetrahedron Lett. 22:3815-3818 (1981). Nucleophiles of formula M'-R’ are

commercially 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 reduction.

R5
N5< 0 /< OH
N—® OR" ; " NS
\ / Hydride W
1 i ]

Reduction
Q Q

Q2
( )n D (QZ)

n

I-K

wherein all variables are as defined in connection with Schemes 1-5.
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30 triphenyl phosphine / iodine / imdazole,
tri phenyl phosphi ne / carbon tetrabrom de, phosphorous

w@emacishor i de, thionyl chloride, phosphorous PCT/US2003/024272

tribrom de, hydrofluoric WO 2004/014899
PCT/ US2003/ 024272 76 aci @3/ potassium fluoride, and
di met hyl sulfide / N-bronosuccinimde. Suitable
soI vents for this reaction include but are not limted
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Su1tattl%ﬁ)rhve|nt§\yai¥ E)ons@% arbgeéjep%élhgﬁﬁ tklﬂ\éo@ﬂ)ge%&gu% %-ent( Q) n
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the ant dased iupan sy chescecafred usindagent: XaWPFﬁQFEU'éBIE\FQBIF“‘és. ng
mcluqag b&'@él el ot 1 it %I%%t‘i’é}ﬁﬁ?ofuraﬁxtﬂ%ble&h&f 1.3WifefoRyethane,

ag ent's for I's reaction 1 nclude but are not
dioxahé, fdldwRﬂoM@thané,ltblhemamhd aewappd.a, zinc / acetic acid,
lithiumtri et hyl bor ohydride, tributyltin hydride, 20
['ithium al um num hydride, and samarium (l1) i odide.

A conﬁ%u%ﬁ‘?k ormlaY 61K $ndyWe dxftiRd 6 BeephRM condiating @f SoreilafhiLy.

ng upon the chosen reducing agent Exanpl es of
sui tabl eg® sol vents include but are’not linmited to,

tet rah rof uran, ofi et hyl et her 2 di met boxyet hane,
t o ene and hexanes 25M\ cdghpound of

T L)/ bexuﬁambrﬁ her rtg 0 auWconpound

By reactin h a spound of the

Q

Q
(X) (V)= R5 R5 @)
I-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 include but are not limited to, manganese dioxide, dimethyl
sulfoxide [ oxalyl chloride / triethylamine, pyridinium chlorochromate, pyridinium
dichromate, and tetrapropylammonium perruthenate / 4-methylmorpholine N-oxide.
Examples of suitable solvents for the oxidation reaction include but are not limited to,

dichloromethane, chloroform, diethyl ether, toluene, and tetrahydrofuran.

A compound of formula (I-L) may be further converted toa compound of formula (I-

M) by reacting with a nucleophile of formula M'-R’,

N§<N S P N/<
\<\_/7/1[<H Mi-R' U/ARW

_
Q Q

(Qz)n (@)
I-L I-M
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WEODDANEBOD3/ 024272 77 wherein all vari abl es apP@T/ES2003/024272

defined above in connection with Schemes 1-5. This
reaction is carried out iyy an inert solvent,
conveniently at roomtenperature. The synthesis and

use of the conpound of formula (XXV) is anal ogous to
that descrij.b et al., Synlett

in ell er 1 .
avhspain dp i3 T9@87h3|%§%@$‘? PS/CE'??&IQ reaction is carried
qy&lslllp?fg% g@r&agpgjnyagng he sol vent and a base such as

ot ass onate. |n another enmbodj ment, a conpound
Qaﬂl dthemuakiabléd arps defjneddn comﬂﬁetlﬁ@wlﬂ1(§cb€m¢§ohﬁound of
formula (1-R), which may in turn be converted to a
conpound of fornula (I-S), or a conpound of formula

ar di t bl i
The ad§.'t.oﬁ?)of gwe(/nmeogﬁgs -Eg@toNhEN G%Emﬂie (s é@gm@u 9 igpinsliyo

1\

camed)mJt a0kl ttmp;ere‘@re ranglr@f(mpb@:cc;mj_g apoyt 57\Cs Swtpblgsolt@g?

LG is
or o s 5 65 PP 0B Bl Pt By s S
ether, Rillh‘@{e V@dnﬁ@ﬂh@ﬁye@lﬁﬁeﬁ@nd}lﬁ‘xamd above in connection

Schemes 1-5.

As an alternative to the previously described method, a compound of the formula (1-))
may also be prepared 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).

R5
N/< N¢< s
R16 N R16
\ J Oxidation \ 1
1 —_——

Q Q
(@) (@
I-M 1-J

wherein R'" is H, alkyl, alkenyl or alkynyl; 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, dimethy! sulfoxide / oxalyl chloride / triethyl amine, pyridinium
chlorochromate, pyridinium dichromate, and tetrapropylammonium perruthenate | 4-
methylmorpholine N-oxide. Suitable solvents for this reaction include but are not

limited to, dichloromethane, chloroform, diethyl ether, toluene and tetrahydrofuran.

Further, a compound of formula (I-J) may be converted to a compound of formula (I-

M’) by reacting with a nucleophile of formula M'-R'.
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25 Conpounds of fornmula (1-Q my be prepared
according to any of the nethods described herein
w@bwve148The conmpound of formula (1-Q may t henP@BUS2003/024272
converted to a conpound of formula (1-R) or a
conmpound of formula (I-S)z5 The conmpound of fornula
(I-R) nmay be prepared by either of two nethods.
According 30 to one nethod, a conpound of fornmula
(I-R) is prepared by reacting a conpound of fornula
(1-Q wRh a conpound of formul a:RLG (R 2)c,-LG
( XXVIN=E{ wherein@all vari abl eq 0 2004/ 014809
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conventional techniques. The reaction may be carried

ouhtergin Minis LinMot-hale Cuelrlo ot berbaldi ent |y at room
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ﬁ%’@&ygslkgﬁlf)ggk%%%gs for this reaction include
biit otREEvIN@ble b ds ddfiiaa, abpo¢ mssinuectmaniitnathemes deh. um
car bonat e, ces1i up car bonat.e sg%l um h%‘chri de ad;d.
Nuclegpbtlessasifarm o M rRieareermmaraaVaAvalihle aptad Jeriardhsht s
r ' j i ncl ude but are not limted to,
Conve%?%ahl%“r?&lﬁ{g%ﬁgtrt%%t'de, tetr ahyd‘r of uran, di oxane, and
1, 2- di met hoxyet hane. 10 According to a second net hod,

a conpound qf faqrnula -R) i r ep d . T I
The acippoRAEe GFOFBITIEraUE g oh A BB TsaunaPise A Ehidfad
: Jrandi ~78 Yol B o@l Suidld abkas far thias
ata teﬁ@fefar%é% rg%%\%.(%é;éeugih% [ Z:B exanpl es of_msui table | eavil ng
reactir iatlpde batiradet tindse ta seftahydiefurapaiiexanceigiBufdlerof
forpula (XXVII1) are 15 comercially available or can
to'“e”5e1'%'A@BSTS"@EV%QZ?%?QE‘@?W%?SI onal techniques. The
reaction is carried out in an inert solvent under

standard M tsunobu conditions. See, Hughes, P L.,
A compognd setoemuladpM 3Bydsduthegenverisidorn costhypd of tprmula (I-

N) by %Ba{]ﬂ% i”?,tfilléjzo %@%?%}}Orm-[h'aog-mUy t he conmpound of

he conpo of fgrrrula (XXVI1T)
are regcted together with a triarylRphosphi ne, and a

di aldexd azgdi canboxyl ate at 20 g tersrperae ure.
Exanpl B abl Ly ! phogphi ' de but are
t -t ol yl phbsphi ne, and tring yl phosyhi ne.

B¢anpl es of suitabl e dial kyh?/@azodi carboxyl at es
i nclude butMare not limted to, diethylN
azodi car boxyl ate, diisopropyl azodi carboxyl ate, and
.diw'htefériﬁ ngth)é|o;azodi carboxyl ate. Exanples of suitable
inert solvents for this reaction include but are not
| iRMfi is Eldlalky, alkeny! 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 limited to
triphenylphosphine [ iodine / imidazole, triphenylphosphine | carbon tetrabromide,

phosphorous pentachloride, thionyl chloride, phosphorous tribromide, hydrofluoric
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25 tetrahydrofuran, dioxane, 1,2-dinethoxyethane,
di chl or onet hane, and tol uene. The conpound of fornula

W@ ReoRp14s2y be converted to a compound of for muP@EI/52083/024272

by reaction with a suitable nucl eophile for
installing the group R4. Eganpl es of suitable

nucl eophil es include but are not [imted to anmoni a,
primary and secondary am nes, .30 netal al koxi des,

.., et al thioal koxides ot [ [ : di i de,
acid | ganen TeRTemand Sau A S gt AR AR, SHBe 20
solven sef‘%gﬁﬂ.ﬁ feactiBRintRRIC bl GreGRN Inited B teft@hydiosen, \idxane,

004/ 014899 PCT/ US2003/ 024272 79 di spl acenents vary,
diethybetthet, ldichlaremethanheblorefppasceioni(ilel B’é‘ﬁﬂﬁ'iel B4 for the
, 'nst@}lql atiaq] of a group as defined by R4 are
d'mEt%(BWG PEE " Phe art. Di spl acement of the |eaving
group wth such a nucl eophile would either install
the R4 functionality or provide an internedia F fr rﬂ
A compiabiathof fasmmip @va&ﬁwtgﬁrdﬁaa\ff‘&ﬁﬁl@ oMY Ad Pb ormula {i-
0) .1 nst aaéjl %gnaccordi ng 5 to conventional nethods by one
USILG P TR 7 the art. Alternatively, a %arrpound of
formula {1-S) may be prepared directly froma ¢onpound
of feaeelil a (L-Q Xfsing procedures ﬂfa{ogmg tojthose
descii be-ght r 4 heredieforer si on ofN 0 deof
f or (1-\Q /fo aRconpound of fg a (NRJ. Mre 10
sp cally, tconpound of fornmy I-S) mag' be
gygo ed by reactingacon‘pour@)z formula (1-Q wth
mpound ofyformula: LG (R2),, “R4 (XXl X).,gisi ng
condi tions anal ogous to those descri bed above for the
r i:pR2 Qf .conpound of formula (1-Q wth a
ci\%ﬁgﬂﬁg %fha?)dr mul a (XXVI1). Conpounds of fornula
( X9 iXH, alkg, dbenykocalkynyl andvai | abl e or can be prepared

usi ng, conventional ,techniques.

eﬁg&gh%"ﬁf'?ass %rS@Bgﬁﬁrbelaoapg%oﬁncﬁﬁgeckil%p%ﬁqﬂ}t %%%g]ﬁvzér t ed

to a conpound of fornula (1-S) by reacting with a

conpound of formula: HQ (R2),,-R4 (XXX) under the
This reantightrayrise chedest Wdd 2B HBVEOVERt ¥hag 7 waliaty sheqyditipns.

c un f _for WL g .
bcampigad 1rgeoRessi T aderls ol ich pGRBE UG ot [ BfER 2
lithiuﬁp/ ;ﬂﬁ@bha,bii@c picetiaacibgithiuapaicttyhosomgridertvieutyitoratride,

echni ques.

ibiros A Pk Sely ensCruE] DR SuTtEERGHRfor s reactio
f - . whi t .
o T L g g o

solveRBGA 0d4B 9% r£aaY IUBREDRY, GRdRYdrofudan, diethyl ether, 1,2-

dimethoxyethane, dioxane, toluene, and hexanes.

A compound of formula (I-L) may be further converted to a compound of formula (I-

P) by reacting with a compound of the formula (XXV).
R5

S N=
P—OMe N =
W H Me/ﬂ\“/ “OMe \Wg;;?////
1 Q1

@)/ -
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RS ORS N~O SNECNN2 TFANSNLZ2 O(Q@ )n 2)n
OH51-T(QI-U 05 HCRO ONKE Cl-S-RL5 N NH

W@ 200umi48® 10 XXXI (QRO=S=0O R15 wherein: R15 PGI/HE}093/024272

or phenyl; and 15 all other variables are as defined
in connection with Scheneg71-5 above. A conpound of
formula (I-T) may be converted to a conpound of
formula (1-U) by reacting with a suitable acid, such
as, trifluoroacetic e A : [ T b
cipriele v ARES <G Beffed Aok n PR SheiRE 1%
This rda8fiBEih4Tee oubli draiake sslvbmecdrsediontly &Gobhitsmpeattre.ofhe

include but are not limted to, .di CPI oronet h He agld .
synthestsland ssoehihe TREPeBRh BLIsAMBIR (06 daAngiqgoUE 50 Wa? grgribed in

fugt I .
o L0, SERECLS, S obR R, o LA i s B
methahdfad BRGIVETT el e sukhrak ipethsdurh catboaaiei nert sol vent

at anbient tenperature using a variety of bases. 25
Exanpl es of suitable bases include but are not |imted

t trl ] i I, 144, 4 and
In a"%@?ﬁ W%@?ﬁ%&m‘%ﬁ%o@gwgﬂi@ﬁfgr@gwh%y?etﬁgggetr;ﬁ@g;@ i ancl ude
compBuid @rfermuet(l-R), whicadnayoin toincie cnverdtarsesontiouod of or m

o e TR o G h28G o
compgﬂg oA Gege 72 81

A R

N= —

N S N/<N S R1
W =

Q Q1

@)/ OH |q @),/ 0-(R%,LG

wherein
n'is0,1,2or3;
each LG is the same or different suitable 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-Q) may then be converted to a

compound of formula (I-R) or a compound of formula (I-S).

The compound of formula (I-R) may be prepared by either of two methods. According
to one method, a compound of formula (I-R) is prepared by reacting a compound of

formula (I-Q) with a compound of formula: LG-(R?)c-LG (XXVII), wherein all variables
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I n anot her enbodi nent, a conpound of forrmula (I-W may
be converted to a conpound of fornmula (I-X). A

w@eorspoused of fornula (1-X) may be further conveCT/E8200%/G24272

a compound of forrmula (I-Y). SCH3 OSCa CH3 O NN S
5 NS NH N oxidize ceNH2 7§ Qn (@2,n Q 1-WI-X R5a
N 10 nucleophile NS )t-NH2 QL-Y (@ , wherein R5a
is selected fromthe group consisting of -OR and

- NR Rg; d , ' ' '
e oS AR b b L B sigpe et
limiteldctoragl, aBf, L, V§S0reM: drel ©S0eHiPhenllt Suitabtoemmemounddobdf foonolal a
[-X) u conventional oxidjzing agent, such  as

OOV 7 BornRBICEY Bvb 6 a8 S ey sneses Geionsentigpab e aTa s
AP |
S e

in th@preb@rcaof a s(itabk) bdse. Exanqrgsarfsitafle basestiok dhi§ teawdion include
ecific exanpl es of suitabéie nucl eophiles for this

Speci fi, [
but apenet/ryjked 19chatersiuBLEaraatH §odiIM AR ROFa o CeSUgYFATRPNate.
. r Qi L: t i .
ol G s AU QR R A Ao o
reactionchelogbiiteare sott rpiterhitol Y, \edimetiedfoomamidsi tegrabyrofusarar

. or a slight ~excess of the nucleophile in an inert
dloxagg‘wn}.#-%gg%thogg fE at anbient or elevated 25

tenperatures. |In another enbodi nent, a conpound of
formula (1-X) nmay be converted to a conpound of
Accofdimgrid @asgebndrinethodaa seapadiaffernala B+Rdvsprepared by reacting a

t enper.at ur es etyween 80C and.1 . [
commofyil i Sorrivia g o SR Pornen8OF s 85 GE-EHIRRN,
wher€ihhAinakiableSHR RO BEmRY, abbed. rSpayific ekamples @ditshloxanag WO
2004/ 014899 PCT/ US2003/ 024272 82 Siml arl

a
groupsoinplodathase dessribad aboye.- Gopensgs af tsmpla (Wﬁie?r@ed to a
comrﬁgmﬂvggail%le 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
(XXVI1I) 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 (I-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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formula (1-BB) by oxidation, and the conpound of
formula (I-BB) may be converted to a conpound of
wo eoomle9{ | - CC) by reaction with ammonia. S CH3CTDUS2003/024272
SR2CH3 O 5 NNSOR1I0 NNSORlo oxidize _ Q(//Q@
' 1 (@)n ~n1-AA1-BBQ7NH2 O 10 NN NH3 - g\ S
NH2 1-CC (@) Y Qn wherein all variables are as
defined in connection Schemes 1-5 above. 15 The step

dlspIaQEm‘éﬁﬂg‘(/gfy}) .?u he ugfgﬂylh’ﬁq%@% Jf%@% ifed fcﬁ%ﬁ n?iiaﬂ%tlon of a

oun ormul a be carr
groupraaiﬁfnnag bg RE erepoouneh tiohalfio lthlmzhra Displéék)memtbh thee Isamrtgag’pioep

Zi e h .as r
with %‘C 5l w&%@ﬁ%&ve%f& € '5\%?'518”' qguggtwﬁah%’r@fov'qfoqﬂnul a
interrhddi %@frcﬁﬁ%h@& fﬁ@@vﬁfr{cﬁﬁnatl rélpCQIRES @y |F1§{5|T@dlla%cor ing
(I'-CC) by reaction wt ss ammonia in a seale
to convelnéions| ne¢tauds pdorteshied 'mtilheertbetween about 80 and 20
about 120 Cin a suitable solvent. Suitable solvents
for this reaction include but are not limted to

Alterﬁmi\/@@nzﬁ) tom sédwtﬁl forn‘l 52y HIS? Pr?d?lQJe pr& @ﬁ'é@(‘ﬂ)@ﬂ?ﬂéh@@ c@sbund

di oxane. exarrp e of a process converti ng
of formula Hp@)mgomocetdmmslaaal(WQUSttg tbosdudmcenbedwtabovcdwpth@nd of

conver GpiAr  combestof RTS8 B oot of eURROTS More
speci%iagpﬁldH&)l\rﬁpscﬁﬁnglﬂ@%lM (1P iz Iba pledpakedd) by l@@ttﬁi@ a Mdntholiné of
formula (1-Q) with a compound of formula: LG-(R¥)c-R* (XXIX). using conditions
analogous to those described above for the reaction of a compound of formula (I-Q)
with a compound of formula (XXVII). Compounds of formula (XXIX) are commercially

available or can be prepared using conventional techniques.

In another embodiment, a compound of formula (I-Q) is converted to a compound of
formula (I-S) by reacting with a compound of formula: HO-(R%)«-R* (XXX) under the
conditions described above for the reaction of a compound of formula (I-Q) with a
compound of formula (XXVIII). Compounds of formula (XXX) are commercially

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 (I-U), which may optionally be further converted to a compound of
formula (I-V).
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wherein all variables are as defined in connection
wowdh/osshenes 1-5 above. WO 2004/ 014899 PCT/US2003/024272

PCT/ US2003/ 024272 83 The reaction nmay be carried out

in an inert solvent and oggionally heated to a

tenperature of from about 65 to above about 100C.

Exanpl es of suitable thionating reagents include but

are not [limted to phosphorus pentasul fide, 2,4-bis(4-

met hox henyl)-l 3-di thia-2, 4-di ph@&phet ane- 2, 4-di sul f
I denN thg like. Suitable 5 soh\@ts i ncl®de but are
not || i s .£ene, di oxane and\t ol 8engl _Further, a

f /f or nul’a (I'EAFE) ma conyent ed a

ith an azide
@p0rce in an/inert solvent. B> R5 10 N%'NNNg _~N
Nt4 N-T(QR)NL-FF (Q@)n |- &5Mher eit al | vari abl es
are as defin connection with Schenes 1-5 above.
15 Exanpl es i tabl e azi de sources include but are
not limted to hyglrazoic aicd, sodiumazide with
ammoni um chl or j¢¢, sodi um a api de wi hHh al um num
chloride, and $odi um azjd€ with ziinc(l1) bronide. By
way of &x_assh'%q%@ some preférr@ kg, i nclude but
are not”lijmted to di for 1 de, oy

di methyl sifl f oxi de, N- pyrroly di none,  tol uene and
the |ikeX%he reacti qip be optllonally heated to a
tenperature of from 285' about 2 ‘t?)‘%bout 150C. In
anot her enbodi nent, a conpound of Fornul a (I-HH) may
be converted to a conpound of forrmula (I-11) using a
coupling protocol. RS R5 25 N---~ NS OHDN-~ NS
Nwaefein: > \/ H2 1 Q2, | Q

R'® is alkyl or phenyl; and

all 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 Iimited to, dichloromethane and chloroform.

The compound of formula (I-U) may be further converted to a compound of formula
(I-V) by reacting with sulfonyl chlorides of formula (XXXI). 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, chloroform, tetrahydrofuran, 1,2-dimethoxyethane,

dioxane, and N,N-dimethylformamide.
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(Q)n 1-HH (Qn 1-11 wherein all variables are as
defined in any of Schenes 1-5. 30 The conversion

WO e@a 143 can be carried out by reacting a conpoUmgs200$/024272

formula (I-HH) wth a suitable coupling reagent in an
inert solvent, followed by8the addition of a WO
2004/ 014899 PCT/ US2003/ 024272 84 hydroxyl am ne
source, and optionally a base. Suitable coupling
In anbﬂﬁg%ﬁﬁ)%lhﬁ { %\%n@%nd ef ﬁ)rt‘ﬂgfa (| W]‘rﬁagr%etc%nverted toa
1- car bony d|| azol e, oxal
compﬂluogl@lf(ﬁrhem}d ¢-(X1) bbdomm)mml ofacndnuja (I-X) may be further converted
en rpanmoyl ) pyri di ni um chl ori de.
toa ?ﬂg‘%qoéﬁ” E?‘gf droxyl amine is roxyl am ne
hydr cifter | d@ Sw tabl e bases |ncl$!é£r re not

IN+A\t ed triethylamne, sogy nmet hOXI e and
diisd N&ipi ne. The react|i onN S ionally
af ed t emper aL¥fige of fr out\| 0 ut 80C.

Q1suitable sol vent r thisxeaction

clude but™are not limte nethylfd?nan1de

" di chj-@r onet hane and tetrahggpbfur x10 In yet another
exanpl e of a conversion using a coupllng protocol a
conpound of fornukea (1-KK) is prepared froma
conpound of formul/a (1-JJ)oas follows. RS RS N S RL N

O(@)n, O ON \ PGI-JJ

Ns.o, "1, 2 or 3; PGis a

other variables are as
defined in any Schenesql-5 ab¥ve. The protecting
group is typf¥ally carboxylic acid protecting group

whi ch when renoved yields the acid. The cleavage of

the carboxylic acid protecting group can _
acwbersin %h@delﬁﬁﬁ@u@m e rgyoun (fqné'ﬁ‘@mOfn'@ﬂwéﬂl% NR'R"; and
co t |

Pr %‘Irg@:e \9&9% eE Qre Jg%légﬁéd m%‘t:)ﬁnec%%{} ﬁ\ SRR te% % : a;Urotve
1994 and Greene T.W, Wits, P. G M Prot ecting

th 2d Edi t
A CO'S@H%”d qfldgnmula?l Wi msasy//rg)e o?(lsdllzsed (t HLion

(e})

. Wley and
o a compound of formula (I—X)yusmg a

conventional oxidizing agent, such as for example, 3-chloroperoxybenzoic acid.
Reaction of the compound of formula (I-X) with a suitable nucleophile of formula R®
will convert a compound of formula (I1-X) to a compound of formula (I-Y). Specific
examples of suitable nucleophiles for this reaction include but are not limited to
sodium hydroxide, sodium acetate, ammonia, and mono and di-substituted amines.
The reaction with the nucleophile is typically carried out using equimolar or a slight
excess of the nucleophile in an inert solvent, 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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Fol | owi ng the renoval of the protecting group, the
resulting carboxylic acid is reacted 30 using a

w@ouploi4sgp prot ocol to yield the conpound of foPemiUs2003/024272

(I-KK). The reaction can be carried out by reacting
t he deprotected conmpound 82 fornula (1-JJ) with a
sui tabl e WO 2004/ 014899 PCT/ US2003/ 024272 85 coupling
reagent in an inert solvent, followed by the addition
. ... of a primar r r ' [ I
similafy oG PRSP T B myBr TRy T af TP SonRRRaREs cORPOUN &
formulal (mBBfgﬁbﬂdétioh; gy henyhgbimnd deehela (BRB) mby bhtaveded to
di cycl ohexyl car bodi i m de and .
a compoyrit- efifarawa §t€¢)ygeactiopwithjammgnia. ¢ et r anet hyl ur oni um
hexaf | uor ophosphate. 5 Suitabl e bases include but are

not lim H,0 triethylan ne, diisopro$Petdyl ani ne and
ogak!

di w for e, dichl oronethan

t@t;{y'drofuran.Q 10 In yet anot@g

c ersi QRaUsi ng a coupling protoeol a ¢ ound of
formul a ?I-M\/p Is prepared froma conpound of fornula
(I-LL) as follows. RBLR5 N-CSRLNSRL CC~-11 1
15 (Q n' N—PG(Q;@ 7~ 0 RI-LL (RR) R4
|-MM wherein n'|is , NHB; PG is a protecting
groupNaad 20 al - spher \vaf/i abl ed are as defined in any
of Schenes 1-5e. r,ot ect-Cg group is am no
protecting groupehi ch whe® renoved yields the ami ne.
The cl eavage(%ﬁr the am no protecting group can be

acconpl i shed through many different nethods
covheeein iab wafiables arthes defined Beeonnreliqnerslrines o pbove.

P ti 25 &x : ' -
the sig h ESiyshih Qe beR g Pl (S TRa KRB of HH OB
BB) nfa ®eRSrried dat GRRiaetiy 8 tb@pound drfdrmiida (I-aR)witla sWitdbey

and Sons, 1991. Follow ng the renoyal . pof_the
oxidizmmagstisigh aF o s&anﬂmwﬂ@é‘lﬁPWP@'bsfﬂﬁoﬂFeHQ“’g The gemequirsohg

formfa (1-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 (1) to a different
compound of formula (I} includes the reaction of a compound of formula (I-DD) with

a thionating reagent to prepare a compound of formula (I-EE).

5 R®
R S
N§< 1 N’< s
NS NH N NH,
2
\ / . \
Q' Q'

@)/~ |.pD @) LeE

wherein all variables are as defined in connection with Schemes 1-5 above.
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coupling protocol to yield the conmpound of formnula
(I-MVM). The reaction can be 30 carried out by reacting

wo b@4depot ect ed conpound of formula (1-LL) w PET/ES2003/024272

carboxylic acid in the presence of a suitable
coupling reagent in an ineB% solvent, and optionally a
WD 2004/ 014899 PCT/ US2003/ 024272 86 base. Suitable
coupling reagents include but are not limted to 1, 1-

The rEa"{rt?éﬁ'?Néﬂé é'é'nql&?&lt% aﬁ’%ﬁ'rﬁ@olv%m Q{d Sftionally heated to a
di cycl ohexyl carbodi i m de and 0-(7- azabenzotri azol -

temperayiine-of fmnsa@owtaSrtara’e@mbgumeﬁ B@xraﬂ«tsmfrswpbabdfsmmaé ng
ases  i.ncl yde but, are nal
reagits WERGE ahF A ou e EopreP O S AP RelF. 2AHPre. s
meth'Blaﬂ)HeﬁW‘JﬂaOBltllﬁﬁé’z g |pﬁ§§ph@fbﬂklz{4-la%mf@l€ ah@ tie ilRMEanaller €
from about OC to about 80C. Exanpl es of suitable
solvestsl ipendsbutare udéllmmd toreylanot dipxame ed telyene.
di met hyl f ormam de, di chl or onet hane and
tetrahydrofuran. Based upon this disclosure and the

Furtlex angdniouad of forArdh (MeFahay Bneorvkited Bra bdmpdi@ddf formila (1-
can readlle‘/ convert a compound of fornula (1) or a
é

GB) phspeiieutth sarrije seuepinaslisers slvsnt. sol vate or
physi ol &gl cally functional derivasive thereof into

anot her/ conpound of formula (1), or a N—N\
pharutlgally/ MNccept abl e s \
phy : functi onal or | €

pr@Sent inverfion atso™provfdes
opmul a (1 )gand biotinykated conpo st of formula

anggsol i d- support bout%)nveran@s t her eof .

Radi ol abel ed conpounds of fornmul a (I) and biotinyl at ed

C oM@ Sl iriab 8% Fiéied dbtitedif fongeBh SR e P [ bgve

Exa anq%!mlslﬁ‘i‘Elé’ol@EZIdé QJundEs fhcludk b@@@re%tmmﬁaﬁsqy&wzd‘@ﬁ@a i ng
the conpound of formula (1) with tritium gas 20 in the

sodiuyy eaéfn wethca‘mraomalpsmhbwﬂt.espélucmzwlwrtth alomprundglleride, and

sod mﬁ%% lz‘landcl(lﬁg) oung@n\%%y (gf e%lglfj)t%ﬂ)&lﬁ (plrsfleraw(gso?vents include

but dré hbt I@hﬂ@d t@&m-Ehﬁylﬂoﬁrﬁlérﬁ)M@bﬁmeﬂlyﬁﬂlm@d@NSm@fhyprFrﬂl}Hlﬁone
and biotinylated conpounds of forrmula (1) are

(1)
toluaiig @ndithe hkea deakractiay maynee ppfimelly hesded tona tempesips i deom
PLK, for the identification of
abou\é\,gbnggﬁh@m &l& ‘the treatnent of a condition nediated by
PLK, for the treatnment of susceptible neoplasns, for
the treatpent of conditions characterized by

In anofgs SPOSAIMENG Jopasmroued af fasmule nHR W@y.hqwr)bvqrteéﬁo af
compuR! d‘f%.%mgn Wsmg%egoh @{g_ﬂo F)g;c of he, 30 inhitbion of

mtosis in cco t he ;present invention
provi dg;('?an assa}s nmet hod for i den l3fy| ng %uch

COMpoN V\,hl chjjmet hod conpri sg he st ep jof
OH N ® N—OH
\ / — /A
1 1

Q Q
@) LHH @)/ 111

wherein all variables are as defined in any of Schemes 1-5.
The conversion reaction can be carried out by reacting a compound of formula (I-HH)

with a suitable coupling reagent in an inert solvent, followed by the addition of a



10

15

20

25

30

WO 2004/ 014899 PCT/ US2003/ 024272 87 specifically
bi ndi ng the radi ol abel ed conpound of fornmula (I) or
wao 414399 nyl ated conpound of fornula (1) to BPEEUS2003/024272

target protein or cellular honogenates. Mre

specifically, suitable as84y methods wi Il include

conpetition binding assays. The radi ol abel ed

compounds of fornula (1) and biotinylated conmpounds of
hydroyRinTHé Sourée, aﬁ@dpﬁorﬁaﬂbb%wsmwe @Qllpnﬁig V@gsﬁts @esude but

thereof, can be enployed in assays accordi to the
are nofrbimied & &drﬁpébﬁnvmgndazmetW@Wéﬁhlor'%élcmph Cﬁ@odﬂmlde

e

hydrox3mineyydrobid otidiy St tabie Uaaisﬁg:hd&fbunefh ot linkieedatbai ns 10
whi ch follow. Reagents are commercially avail able or
’f“e’fh\d?f@mp-rsééwrfé@eﬂt%@ﬁépﬁé lisoproyiesedemingsihiefeqgiign may be

optlor{ahytl ﬁ%ﬁé&ﬁcg% térﬁb&éﬁr 1@! @Waﬁ‘ ﬁf"é %ﬁ’t{ﬁ%o"() NS ambpfeb 6F S

su:tabl&-solvhmﬁsdaﬂbhw«ea(ﬁlo% ldmlngﬁjbtd-ax?e ndm lamtfﬂkmmmbthwyblanmld@
0 To, a sfol uti on of nethyl
d'Ch'°§WH?Wdﬂefrﬁh%ﬂéﬁ%bar boxyl ate (5.00 g, 31.6 mmol)
in 20 chloroform (10 m -) was added 1 M sul furyl
chloride in dichloronethane (34.8 nL, 34.8 nmmol)
In yetdnothei se@npleof 2corivastoasisingderouplingpratarobp hempouning

d f 4 t
rorm 508 e St o Bl B EESL e
sol i (12<|%\/ere recrystallized from h8xane to give nethyl

2- cl=e{ 0- 3- oxo- 2, 3- di hydr o- 2- N\ ophenecar boxyl at e
. ON-_7.6% white needleg. 1 3): 6 8.38
\ 25 6.23 (d,_1L.H), 84 ( H,; M5 nlz 193

VO [,014899 PCT/ U3 008/ 024 Q188 Exanpl e

P Nethy| 5- (4 o
' i-m dazol - 1-yl) - 3- hygjr Oxy-/2- t hi ophenecar boxyl at e.

NS®/ Ove (]—|Toaso|u;'3 f_pretibg

2- chl B®o0- 3- 0X0- 2, 3-di hydro- 2° th| o Ffenecar boxyl at e

(0.050 g,

whereinn'is 0, 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, P.J. Protecting Groups, Georg Thieme Verlag, Stuttgart, 1994; and Greene,
T.W., Wuts, P. G. M. Protecting Groups in Organic Synthesis (2™ Edition), J. Wiley and
Sons, 1991.

Following the removal of the protecting group, the resulting carboxylic acid is reacted
using a coupling protocol to yield the compound of formula (I-KK). The reaction can

be carried out by reacting the deprotected compound of formula (I-1J) with a suitable
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0.26 mmol) in chloroform (1.0 nL.) (and in a separate
reaction acetic acid (1.0 nL)) was added
whenzionsdnzol e (0.061 g, 0.52 mml) to each reRBCT/UN03/024272

The chloroformreaction 10 was stirred for 22 hours at

room tenperature and then8@iluted with chloroform (2.0

nmL.). The organi ¢ phase was washed with water (1.0 nlL)

and the phases were separated. The organi c phase was
couplifd day@adn BY iner ddbverndolidve tyothe edditied efla prichary orr educed

ressure to %I ve a solid residue, The YESI,d\Je vvas
secondary smingt ¥¢ wtionakisa Base( Suiiable coupling agents iNFlusieiwdarerhe

e
0-(7- a@aserdbtrutam-w)nm ,wattetrar@Ethlsth)ommméuaxafhmmm@spmté.ce for

m nutes and the solids collected h iltrati on and
Suitabify bases HEIGORI A5R 06t DI G By R Pt

I r. Y%
e L AR SIS oot
aboutigbey Exemeles ofrhiitablt sblvegis\recludetthwt lare not limited to

H benzi.m dazol 2 20
dmetlgxﬂfqg@ﬁ@ C‘EF*HBW‘?‘?&'P%“(%?MS%%% ‘%ﬁ as an or ange- br own
solid. "H NWR (DMSO-d6): 810. 87(br s, 1 H, 869 (s,
1H, 7.80 (m 2H), 7.39 (m 2H), 7.14 (s, 1 H, 3.79
In yet @apth@tgxamyl: ofrd cor@@Bionsing.a ®uating kroRol akemyoung-qfi

formuﬁ&i@lﬁiﬁé%e}é%&fqﬁ@ecom&gd n?l%rm}flla PELG%X%‘JI%M] 2 25

H Benzimd dazol - 1-yl ) - 3-[ (2- m et hyR’ benzyl ) oxy] - 2-
t hi Qp necarboxamde SSOVE,\) H2 I\/EI\/EV\D
200 89 PCR'US2003/ 024272 8 NTo 8. ikt ure of
W/ 5-
a1 m \;/I-I-yl) 3- hydrg th| necar boxyl at e
‘ g, 0. 2R'mol ) and S carbd?late (0.032 g,
(Cb)n23 in dinet hylfof i 0- .50 m.) was added
a- bR6rm o xxl ene (31 L, 0.2% ~o The mixture was
stirred fditte hours at roomtenp JafRir e -1 t hen
diluted with water (1.0 5 nmL). The m xture was
exthesdn ads 0j 1,2 et3her (2 x 3 nlL) and the conbi ned ether

extract was conce%néat ed to dryness under reduced
pPEds apeotectig greun was treated with 2M ammonia in
P%learﬁa%léga)re bi‘d@m@&ﬁ@é(n%(ﬁ@chéd’l&el-g%b@ with a
'on-I'rned screw cap, and the reaction heated to
80va|th magnetic stirring for 3 days. The reaction
The p%%%&%%ﬁ&dﬁ lgggqr{é);fr%{]qgﬁgg groupru/hallch Whir Ferllna(t)ved yi(a?ds rtTP‘TQ was

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), J. Wiley and Sons, 1991.

Following the removal of the protecting group, the resulting amine is reacted using a
coupling protocol to yield the compound of formula (I-MM). The reaction can be
carried out by reacting the deprotected compound of formula (I-LL) with a carboxylic

acid in the presence of a suitable coupling reagent in an inert solvent, and optionally a
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10 re-seal ed and heated at 80C for an additional 2

days. The reaction was cooled and silica gel (0.5 g)
worm4satded to the reaction mxture, foll owed bRCT/US2003/024272

evaporation of the volatiles under reduced pressure.

The pre-adsorbed solids wege | oaded into a solid

| oadi ng cartridge and subjected to a gradient elution

using ethyl acetate:hexane (25:75) to ethyl acetate

1 0 . dge (4.2 g;
base. $ubfafd catplufiheadite e Blt biEhoRRhiceRs fy20° (2.2 9
carbonyRIAMIRzOK, (5>(aﬁﬁﬁblﬁlbﬁde:arck)dﬁb&nybtempdmdidetana@d(khe

priate fractions were conbi ned arlI Ec::esntra}t ed

azaben;n%golr tllcetid Brigtanehviuson P exaiioRon uitab
bases 'F%'gﬁ ﬁléfg&arrgglé@llm&%&' to Er%’c%eé% ohi’éspraﬁ&ﬁ%% %\%&I Ydna4nt Pke

an o te so
The re:idtIoNWy(HB\@@odﬁ)y heatddl. (02 t(emperl!)ttlnl)e of Tro8Gal{odf 0°C td)gbout 81

80°C. E)ga:grg)llﬁ%l_%’su%éngso ‘o?énj%ingphlf’ie giq;sasre gggn%ttgg t%%‘ndé%@/ ogp%n?l e,
MS mz 379 (M-l d
dlchlor&ﬁte{% ang: té@%ﬁﬁoqum]yl )-a. [?2_ ( | ), an
nmet hyl ben_zyl ) oxy] - 2-t hi ophenecar boxam de (0.0136 g) as
Based ?Bct)r? %ﬁs_é)llscllglsugeéa%l\%ge&gﬂp Oﬁ_ﬁo%@j' %ghe?ralgsofgi&mel%@tae 180
can l‘eg(h%ﬁ coﬁvgrga Gmwpoﬁ-ﬂd) of f@rrﬁ@a Slk)/l'rr br & phékgﬂ%augﬁ%lf‘yg’acgépt@glt@ﬁalt

solvatése| phys‘rolngrcallwftuﬁammal ﬂelyva)tws xme(rgofne&owylpﬂ@n 29mpewd of2-

rormu Sy BESERABTSH S5 By W o SRR iy,
denva’?@é fHeplFol - 1-yl ) - 3- hydr oxy- 2-t hi ophenecar boxyl at e

500 g, 1.82 mmol) and potassium carbonate (0.277 g,
2.01 mol) in dinethylformam de (5.0 nL) was added

The prgiggl{ &%@t?oé@%oﬁé}giiég%%glo%eIeg cgﬂ% oliceds s bof fhfHula ) atigur ©

ours at roo erature 'and then
blotmﬂhiedtca&pwrtda dﬂlaiblﬂfulz( @Parf smshd sﬂpﬁbr@hbmr&bﬂe@ﬂow théreef. her

NSRS e
be preggl%ﬁ %@ﬂqg%g\\%gtlgﬁ%ttg@ ﬂgugé‘glio?u gxzﬂﬁ@@ eraiﬂﬂgﬁ?eﬂ eSMp&hds of

formukd- (llj&iazlbmpdipatﬁd tily- reg/dtbng&h{e té’mpmmi)df formula (I) with fritium gas
benzyl )

0 2-t hi ophenecar bo el | ow oI|d
in thei)lr_psmﬁ_q ofx %@B@;oggytepcgt ysﬂo )‘%'i ﬁglO?a;) @g{%e@poancf;b
formu?a?)g(d 1 H, 7.75 (s, 1H), 7.53 (d, 1 H), 7.42 (dd,

101H) 7.38 (dd, 1 H), 7.24 (m 3H), 5.36 (s, 2H,
3.75 (s, 3H), 2.37 (s, 3H). Ms nlz 379

In one embodiment, the compounds of formula (I} are tritiated.

The radiolabeled compounds of formula (f) and biotinylated compounds of formula (i)
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
inappropriate 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 method comprises the step of
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(Mrl) . Exanpl e 4:
5- (1H Benzi m dazol - 1-yl ) - 3-[ ( 2- net hyl benzyl ) oxy] - 2-
wao biogphspecar boxamide 15 S \/ NH2 M 20 A m RCTIUS2003/024272
met hyl
5- (1H benzi m dazol -1-yl ) -8 [ (2- met hyl benzyl ) oxy] - 2-
t hi ophenecar boxyl ate (0.114 g, 0.302 mol) and 2M
nmet hanoli ¢ ammonia (5 nL) was heated at 80C for 48 h
_in a Pyrex test be fitte i j crew
seciry s e SRS SRR e D Bl gepect
Qompoégh ﬁ??&j}ﬁ{‘u‘{)‘i fiCtodME BN prdte-or cdla2borheineids.akoBOC f or

e reaction was_ again cooled and recharged with
specifitaliyssuiaMe asmyrmbq»dsmn&mﬂ%maacomequ BIREINE S5R%Y 80C

.. for 48 h. The reacti i J r
radiolgbgleg comPprBb T Ty Soit e EombARRE D (PGl (1260
sond-s;kﬂjgpormfohﬁa‘oér'sﬁérmthera@ﬁtm g érdpldyed iBiabsagsacgeddingOtozhg)

s added to the solution and the volatiles were
methode nowedtioned &1 thecduiced pressure. The pre- adsor bed

materi al was 30 packed into a solid |oading cartridge
and el uted onta

Redi S ilic riri .
the oty et A Ra T IRF A (R Pl BR RS Rc o m
the schp@G theiventibg irﬁﬁf?r\@bg[ irrtigventios biing Slefieedeby thertmimed
and concentrated to dryness to give a solid residue.
whichThibow.ol i ds were triturated with nethanol:ether (1:2)
and collected by filtration, rinsed with ether (2 W
2004/ 014899 PCT/ US2003/ 024272 91 m-) and dried to
Reageftsde Qeﬁ%rcﬁalgfavﬁfabﬂel'tbrbe@ pieparddactording /) pdegdemipithy |
benzyl ) oxy] - 2-thi ophenecar geoxam de as aC i ght yel |l ow
literatsied. i Id the follmig sivstrefe jMe'gegerst {he graungtie: 7 go” (d, 1
H, 7.69 (s, 1 H, 7.77 Et 6.85 (2xbr s, 2H), 7.48 (d,
1H, 7.40 (m 3H), 7.28 (m 3H), 5.43 (s, 2H), 2.39
Exam#l§ .1: AthylNBchibz-3640{A8~i)hyd &-ExthiopheneBarbpxylate
FBenzi m dazol - 1-yl )5 3-[ (2- met hyl benzyl ) oxy] - 2-

t hi ophenecar boxy&%i ds 10 OH M
\ OMe
cl

0

" To a solution of methyl 3-hydroxy-2-thiophenecarboxylate (5.00 g, 31.6 mmol) in

chloroform (10 mL) was added 1M sulfuryl 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 pfesssure. The
solids were recrystallized from hexane to give methyl 2-chloro-3-ox0-2,3-dihydro-2-
thiophenecarboxylate (4.60 g, 76%) as white needles. "H NMR (CDCls): 6 8.38 (d, 1 H),
6.23 (d, 1 H), 3.84 (s, 3 H); MS m/z 193 (M+1).
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To a solution of nmethyl 5-(1 H benzim dazol-1
-yl )-3-[(2-net hyl benzyl ) oxy] -2 15 t hi ophenecar boxyl at e

W@ 2003081899 1.04 nmol) in dioxane (4.0 nl-) wasPeOusm03/024272

aqueous 1 M |ithium hydroxide (4.0 nL). The m xture
was stirred for 18 hours g roomtenperature. The
reaction mxture was acidified to pH 1-2 with 1 N
hydrochloric acid (4 m-) and the solids were

Examplo Ay i gk 128l P sl 8- et e
yl ) 3-[(2-net hyl ef\zyl ) oxyp- 2-t hi ophenecar boxyl ic acid

as a yel | ow sol 0O (DMSO-d6): 8 12.8 (br s,
1 , 8.69 (s, (QM@I 2H), 7.70 (s, 1 H),
752(d 1 H, (MyaH ., 7.24 (m 3H), 5.32 (s,

2H), 2.37 (s, 3H). I\/IS = 365 (Mrl). Exanple 6: 5-(1
Toa soh;t%%ﬂfﬁ ?lzzll_chllardh)cxbkmwﬂroﬁ{tﬁ%pmr&tcmobxylate (0.050 g,

t hi ophenecar boxam de s
0.26 m&(bl)-m'bblcmoﬁmrmt w@nh}){ar@ ia S@mab%tﬁi?—%ﬁ“%i:‘%)qt'cfcﬁf)% Oémf)f/l‘ﬁa-‘rn
added g %m&(zeaﬁ%@ &(%%]0 Crﬂfnla!) ) Q grﬁg{t?)g)(ﬂ]é Ehl@ﬁif&irrr( Qa&@ﬂ\

was ad
was st&reeffbpﬁ@hau@lat\lrdorm tmtdaxdtmre@pe nyd redil uted (mh @Blbrwftzrm 02 @0

and the reaction 35 m turg)vr\ﬂs stjrred for 1
mL). Thourgaamc wm@w@éwpﬂwdtvuwat% mEANGh %QMS"-WGT& hanol

separa:%5 Zlgugé/ég?alrﬁ'csa%ﬁg "y WQ&‘O}?‘?& %ZS?anog’aﬂeﬁ QEnéentlgte_@?u el ) -

e reac xture,
reduc@ﬁﬂbishﬂzntocg‘lve sédlidopdidyey Hbdf I'E;sidaerwae trquated wlth magg (2 mb),
). The reactiqn was agfter t wo _hou
r

flltere;zkfat]édrlgd i thei qq:@the a¢id G@CH%WE‘, Jogim é‘mn;asg%ture [ fr 66
hours (a%d %fy%}ﬁ&r g?%efhedrhé‘t}ﬂlloﬁ r\/\%@%ﬁlb@ﬁ%lfﬁ”wa’m {5 manthewat er

sic mxture was separated and the
cooledPb) RRIfOr whaﬁtmtés ahd the saide coligBObY fittration rthdiedH AL

andermiagiime Wke ot (omRste o @rmand a2l RatdiS were
analy%ﬂlbaleﬁtrﬁﬂr bxhéd béthati@Bnaneredfiseficiehe pgiitvehéy Waé g of

combllrled)emg|vmnmtah‘dIS—GJJ'ly'anZNJId%Zth)H\dB?’{WQt%t%yI benzyl ) oxy] -

thlopl@ ) wlgcng&gg% 5/o) aggﬁ%raﬁgég)l J(\stcﬁfal ihg. N_P/Iﬂ"gj“?@ df
510. s‘z"ibr s ;l_grﬁ gs§§s ]iHH)7 80}_‘)”14ng 213941#1!) 2H)77.22 (5, M), 35 (5, BHRAMS

3H). M5 mz 378
mfz 20 5MNIX-1). Exanple 7 5-(1

H Benzi m dazol -1 -yl )-N, N-di net hyl -3-[ (2- m et hyl
benzyl ) oxy] - 2-

Example 2B: Methyl 5-(1 H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]-2-

thiophenecarboxylate and 5-(1 H-Benzimidazol-1-yl)-3-[(2-methylbenzyi)oxy]-2-

thiophenecarboxamide.

Me~%<_—=> Me
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t hi ophenecarboxamde s cH3 151 H Mer- 20 In a
simlar manner as described for Exanple 6,

w®G2(0dmi43enzi m dazol - 1-yl ) - 3-[ ( 2- PCT/US2003/024272
nmet hyl benzyl ) oxy] - 2- t hi ophenecar boxylic acid (0.050 g,
0.14 mmol) in dichl oronegdhane (2 ni),
1-chloro-2, N Ntrinethyl propenylam ne (0.027 nL, 0.20
nol ), dinethylam ne (2M in tetrahydrofuran (210 L,

i R SR S ko
(0.058 9' O‘ﬂ Hﬁ’rlcﬂﬁar[d seiufydhesrayd (Do’ y; @28 Inirbqﬂhmnecar boxam d

%10 Oo?masatan sol i d. 'HNI\/R(()DI\/ISOd 8
d|metk&lf6|®15(r1$|de Foaddes a-brapp;o-xyleae (3d nla 02§ mmolhoT hem

mlxtur(z Qas gthj'ed’5 f\gé%moilrg%io?slpﬁiqlser%re;%&ﬁﬁﬁigé%d vﬁ]ﬂp wat%r

mb). TReTikrOQ34 @)&43%?& wilR efpea (ot 8 ) alfd fhk ddiBéned ether extract
nzi m dazol - 1-yl ) - N-i sopropyl - 3- l[‘#é m_ et hyl
was coneertiatgcoboydrymess tihdasedised areewiR éE@WNaScEF@tEOBWIih M

2M angrgtinlianﬁq?rggﬁqr;pﬁlﬁé gg[g fnnziel F’\{/r%?tegfﬁfgg s 08ek LR 2 FEARRePscrew
cap, aﬁﬂeﬂ]m&@iaﬁmkmwb ee'lctml@piagmmmhmgﬂowe dagd. dhe Ged@Eon g,
di chl or onet ha&e (2 m

was copledmndrftssé 2N ammenized Mathaneh r{yﬂéuﬁsr?éd?ct)a'ﬁ*z‘fﬁeﬁﬁst therg
I

re—seaggD E%BF%%?/) Ig{e ?ﬁ?l fgfr%)ﬂgdéﬁ(gﬁall-z dgysgg h% ?loﬁ‘glg% (éooée_d( eind

silica Qt')é‘le ?)l wastiged tdl thel r)zad‘ﬂonsmmum)fd)ll{ﬁﬁe[d(b& -eveparaton of the

i ol 2 15 T cerencea o de 8880, S,
loadm§ ES}H&%X%’@ %E?ecffal_tbg% @§d|erﬂt ehptron7us§|§ e(tﬁiyl aéetbi)e hekared (M
(25:75) tatdth{lsace 2t (10BY%Q Vsifimna REdIS)ep sﬂcaﬂ,g_el (Cgl‘tl‘ld{}ﬂ) L4 219; (biﬁ}_(%)dThe
methyg e BBRG R RS S SRE B PR RPN Progupt bt
appropidt€ Aa¥lidR*¥dre combined and concentrated under reduced pressure to give
methyl 5-(1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]-2-thiophenecarboxylate
(0.0092 g) as an off-white solid. '"H NMR (DMSO-ds): & 8.72 (s, 1H), 7.86 (d, 1H), 7.81
(d, 1H), 7.76 (s, 1H), 7.55 (d, 1H), 7.42 (m, 1H), 7.38 (dd, 1H), 7.26 (m, 3H), 5.38 (s, 2H),
3.77 (s, 3H), 2.39 (s, 3H). MS m/z 379 (M+1); and 5-(1H-benzimidazol-1-yl)-3-[(2-
methylbenzyl)oxy]-2-thiophenecarboxamide (0.0136 g) as a tan solid. "H NMR (DMSO-
de): & 8.65 (s, 1H), 7.80 (d, 1H), 7.68 (s+br s, 2H), 7.49 (d, 1H), 7.40 (m, 3H), 7.28 (m,
3H), 6.85 (br s, 1H), 5.43 (s, 2H), 2.39 (s, 3H). MS m/z 364 (M+1).

Example 3: Methyl 5-(1 H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]-2-

thiophenecarboxylate

Me
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20 2-thi ophenecarboxamde s /Y NV/OH | ~ HM 25 =
In a simlar nmanner as described for Exanple 6, 5-(1
woRdenrissd dazol - 1-yl )-3-(2- m et hyl PCT/US2003/024272

benzyl oxy) - 2-t hi ophenecar boxylic acid (0.050 g, 0.14
mol ) in dichloronethanegg?2 ni),

1-chloro-2, N Ntrinethyl propenyl amne (0.027 nm., 0.20
nol ), ethanolamne (25 L, 0.42 muol) and

oo SR RIS el s
osoof MepP i sk g gm0 3, o1,

dlmethwaanmndd (5.2 hL) was Fddetizy-brom-o-xylena (q.27 mbi.01 mmzm) (Tme

mixtu r@twas ftl{.r&dg 203(1 &é‘oyﬁﬁ@tigﬂm %%m é«%ja‘ium %hen %qﬁ‘%ﬁ (\Aélaq}_@flber (2§5
ml) ar@i&té?@d \AﬂlM*@tP\e(r (VR 0RA! O 39§ RV QR RERITR wabd

(10 mm+ssunaﬁembdaz 610- rL)yeany-dgiel (g 4. hGonsemtzationosdythe REgsHEny | -

phase Hgdgég@&;@ﬁ%‘gﬁs? Sé%r@%qeseg %1H '\ljude thyl B ( ?Hﬁfeﬁ%|h1%azggp-ner
yl)-3- ['{32t i l\E@éﬁ% Vi x‘;’]az%robh&’rﬁe)cal%o{qﬂﬁe as a yellow solid. 'H NMR

enz xy] - 2- t hi ophenecar boxylic acid I-f 0 g,
(DMSGDdaMSBﬁﬁIs) 1H 7114 (di B! 7 Dleef Hadd5 (2 1HLY;53 (d, 1 742 (dd,

0,7 550 T R AR AT R s 2

(M+1)dl i sopropyl ethylamne (49 L, 0.28 mml) gave 5-(1
H benzi m dazol - 1-yl) - 3 [ (2- methyl

begzyl ) oxy] - N- phenyl - 2- t hi ophenecar boxamni de (0.044 g,
samdel] S5 2B -y& 1 ARYEIBR B 8 930 (5.

thlopﬁeﬂec#béﬂamﬂe 41 (m 4H) 7.32 (m 5H), 7.09 15 (m 1
. 556 (S, 2H)=p.44 (S.p3H . W Nz 440 (M1).
Exanmpl e 11: 5- A il

] _middazol - 1-yl ) - N-benzyl - 2-m
et hyl benzyl)o- 0 NH, yi-s-1

A mixture of methyl 5-(1H-benzimidazol-1-yl)-3-[(2-methylbenzylJoxy]-2-
thiophenecarboxylate (0.114 g, 0.302 mmol) and 2M methanolic ammonia (5 mL) was
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 silica gel cartridge (4.2
g; ISCO) 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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t hi ophenecarboxamde S 20 H Me In a simlar manner
as described for Exanple 6, 5-(1
woRdenrissd dazol - 1-yl )-3-[ (2- net hyl PCT/US2003/024272
benzyl ) oxy] - 2-t hi ophenecar boxylic acid (0.050 g, 0.14
mol ) in 25 dichloronmetha®d (2 nL),
1-chloro-2, N Ntrinethyl propenylam ne (0.027 nL, 0.20
nmol ), benzylam ne (46 L, 0.42 nmol) and
' 0 (| -
ml) o B Sy BT R R P YRR

2- thl&bﬁ@ﬁé’da}ﬁm}dhc& asfahigbp@lﬁmhhoklamm(lll\%@ﬁda §8.66 190 Hhs
yell ow solid. 1H N

7.80 (3, B0, 169 (s3H)), 7:77 6b.35 2x§ r $42H) -74)@id(wﬁ B m—pHﬁ:ag

3H), ?Y?J’)(S@f%ﬁ%m%% B S et Usa00sr 004275 o5
Exanple 12: 5-(1

H- Benzi m dazol nzyl o 2 hi henecar boxam d
Example 5¢ mﬂﬂ—Bqnzumldazcﬁﬂwvlférﬁ Yh T bed for

thyl 5-(1 H-ben2|mdazol 1-yl)-3- [(2-m
thmp@%g?%éﬂﬁ"fua)g@xy] 2-t hi ophenecar boxyl ate (0.109 g,
0.299 mmol) and W maghan lic ammonia (5 nm-) gave
5-(1 H benzi m gaxg / genzyl oxy-2 10
t hi ophenecar bo de 031° 309%9 as a white solid.
1H NVR (DMSO-d6YT S 8.63p(s, 1 H), 7.76 (dd, 2H),
7.70 t 7.01 (2xbr s, 2HYK, 7.64 (s, 1 H), 7.55 (d, 2H),
7.44 (m 5H), 5.42 (s ~ M5 mz 350 (M+l).
Exanple 13: 5-(1 Me
H Benzi m dazol - 1-yl ) - 3-[ (3nmet hyl benzyl ) oxy] -2- 15
Toa %Mt@iﬁ*@%@&ﬁ&l@ﬁméﬁm&zolncﬁﬁs ?ﬁniefhy%eﬁtmokﬂtznanner
scri bed for anpl e 4, hyl 5- ﬁ
thiophkdeeatbionylaeA05893 gy1.04 ®n{of)3n #th@ﬂ (40 mLl) was added aqueous 1M

Ilthlum\fdgf %&ed%L Wﬁtb%mneecar %ﬁ{)ﬁh 26 elaﬁ(lfgﬁu:l’ilg‘c rg()mocgﬁl? ature

The rérérc%ﬁrfmmu@@mé acldifiéd to3pH (32 Wehk hwlmerbz:wo)uony]j {4 mL and the
henecar boxam de (0. 019

17 a whit
soI|d$\@¢|1ed:o qtpd\hﬁll(c@pyg@@t)inecbtog;n@gp 334 g/dof 5-(1 H—benznmldazol 1-
yl)-3-[(2-methylbenzyl)oxy]-2-thiophenecarboxylic acid as a yellow solid. 'H NMR

(DMSO-de): & 12.8 (br s, 1H), 8.69 (s, 1H), 7.80 (2xd, 2H), 7.70 (s, 1H), 7.52 (d, 1H), 7.40
(m, 2H), 7.24 (m, 3H), 5.32 (s, 2H), 2.37 (s, 3H). MS m/z 365 (M+1).

Example 6: 5-(1 H-Benzimidazol-1-yl)-N-methyl-3-[(2-methylbenzyl)oxy]-2-

thiophenecarboxamide ;:\|=\

~ To a mixture of 5-(1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]-2-

thiophenecarboxylic acid (0.050 g, 0.14 mmol) in dichloromethane (2 mL) was added
1-chloro-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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(s, 1 H, 7.77 (dd, 2H), 7.70 t 7.00 (2xbr s, 2H),
7.63 (s, 1 H, 7.36 (m 5H), 7.19 (d, 1 H), 25 5.37

W@ 20042H899 2. 33 (s, 3H). M5 mz 364 (M+l). ExanpdEUI2003/024272

5- (1 HBenzim dazol -1-yl)-3-[(3-nmet hoxybenzyl ) oxy] - 2-
t hi ophenecar boxam de S NH¥2 30 \ Me WO 2004/ 014899
PCT/ US2003/ 024272 96 In a simlar manner as descri bed

for Exanple 4, nethyl 5-(1 H benzim dazol-1-yl)-3-
(52 ut g 43 el W oret i TR e G B S ERaA b ortdh 100

diisoprapYILtT ht Sﬁﬂ@'%ﬂﬂrﬁél ).-elréstion was complete after two hours
! png§'% Iptﬁ@nzgﬁ 2-t hi ophenecar boxami gle (0.034 g,

After s'm%g & 66rhonid thehredotios olas gartisioned bmegrm;gmometh@eg%g

ml) an;d \ggte( E’P mh). ,];e blp%a@(gmdt?ﬂuezy%%%ep%i%d Oﬁg Q%_@{;a@t@ﬁﬂ%:d 1
dried Qver hﬁs(@lglfe %ra%ﬂllc pRasé ab SoncBhbratelYBndEZredd (phsdre and

the reﬁ&waﬁ ritdatad with ytber.slk[e(sglidshmqyﬁ elkas s t)ycﬁdy]atign and dried
| . o
e

W) 1 6
thlopﬁpgﬁ?ﬁ?@pﬁ)ﬁ%y?ﬁl% Sb?dZ %ﬁ}l l\th“()al\r?éga(i )b08x8 EIsga(tse1 ?07 ?LOZ(O g

1H), 704:{@11Hgnn53 (sauhid), er(meTHiahZﬂ re, dbmfott & 219, 281 Jd. gl 8.3
enz azol -1 3 3-chl b I
5. 315 S p A I Do xam de (0050 g 2755 a5 & white
solid. 1H NI\/R(DI\/SOdG) 6 8.62 (s, 1 H, 7.80 (d, 1

H, 7.70 (m 4H), 54 Et 7.09 b
Exam@ely; 52(142Bénmmimiipyol- 1—51) A&Nﬂynethvm [@ﬁnﬁﬂhﬁlbﬁnmglgﬁ%.r 30

thio Exagg!e 16l 5-(1
l-1- - - n@t hyl benzyl ) oxy] - 2-

: ol -1-y 3-[(4
t hi ophenecar boxamge _CH,
L

M

In a similar manner as described for Example 6, 5-(1 H—benzimi‘dazol-1—yl)-3—[(2-
methylbenzyl)oxy]-2-thiophenecarboxylic acid (0.050 g, 0.14 mmol) in
dichloromethane (2 mL), 1-chloro-2,N,N-trimethylpropenylamine (0.027 mL, 0.20
mmol), dimethylamine (2M) in tetrahydrofuran (210 pl, 0.42 mmol) and
diisopropylethylamine (49 pl, 0.28 mmol) gave 5-(1 H-benzimidazol-1-yl)-N,N-
dimethyl-3-[(2-methylbenzyl)oxy]-2-thiophenecarboxamide (0.032 g, 60%) as a tan
solid. "H NMR (DMSO-de): & 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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25 CH3 In a simlar manner as described for Exanple
4, nethyl 5-(1H benzi m dazol-1-yl)- 3-

wQ god4met8hy | benzyl ) oxy] - 2-t hi ophenecar boxyl at e POI/1S2008)024272

0.301 mml) and 2M 30 nethanolic ammonia (5 nm-) gave
5- (1H benzi m dazol - 1-yl ) - 33[ (4- et hyl benzyl ) oxy] -

2-t hi ophenecar boxani de (0.0069 g, 60/0) as an
off-white solid. 1H NVMR ( DMSO d6) S WD 2004/ 014899

thlopWéﬁkear%)éﬂnddj 2H), 5.36 (S 2H), 2.31 (s, 3H). M5 iz
364 (MFI). Exanple\17:g5- J:ZE
NH@

H Benzi m dazol or obenzyl ) oxy]-2- 5

t hi ophenecar bg In a simlar manner
as described f Exanpl-o4 thyI 5-(1

H benzi m dazol - 1-yl) - 3-
[ (4-chl or obenzyl ) oxy] - 2-

-y ophenecar boxyl ate (0. 120 g,
0.301 mml ) and 2M ic ammonia (5 nm-) gave
5-(1 H benzimdazol -1 -yM¥3-[(4-chl orobenzyl) oxy] -

ina sGyef RO R OB RR i hbl 4 -G riehAmagecpl-ALSIN 8

meth@banzyﬁoxzp-z%|c7ph@6edaﬁ)divllc53cml2(lﬂ)0,50§ 6.24 grepolllinH) , 7.54

d.chlqrwgﬁlangk%mb] &-chéso- %Ng%umeéhﬂ%r “g])"? @%@ 2?)

mmol TR Pl Ky it tﬂ*f@@@@@g@%&m@é%eﬂ%-m ).
mmo%@a&eﬁ.’s -oineees@idagxyl-gh ﬂV—No&oMIS&—%z%tmnzy%@ JeH C]—I

In a simlar manner as descrl bed ff) qp
thiophendegiooanide (0.63339.6980) 25 3 yaliay splig- 'H NMR (DMS0-d 6866 (s

e e
7.14 Egglh g)r (Q.gl.ﬂlgmnga%m THRRA1i($) 3H), 9@Bdd 28H). MSanlz 406 (Med).i c

gave a 1:1 isomer m xture of nethyl
3- hydr oxy-5-(5-net hyl -1 H benzi m dazol - 1-yl ) -

Example 9: 5-(1H-Benzimidazol-1-yl)-N-(2-hydroxyethyf)-3 3-[(2-methylbenzyl)oxy]-

2-thiophenecarboxamide —\
OH
Sate

Me

In a similar manner as described for Example 6, 5-(1H-benzimidazol-1-yl)-3-(2-
methylbenzyloxy)-2-thiophenecarboxylic acid (0.050 g, 0.14 mmol) in
dichloromethane (2 mL), 1-chloro-2,N,N-trimethylpropenylamine (0.027 mL, 0.20
mmol), ethanolamine (25 pl, 0.42 mmol) and diisopropylethylamine (49 pl, 0.28
mmol} gave 5-(1 H-benzimidazol-1-yl)-N-(2-hydroxyethyl)-3-[(2-methylbenzyl)oxyl-
2-thiophenecarboxamide (0.036 g, 64%) as a yellow solid. '"H NMR (DMSO-de): 6 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 (s, 2H), 4.80 (t, 1H), 3.46 (m, 2H), 3.36' (m, 2H), 2.40 (s, 3H). MS m/z 408
(M+1).
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2-t hi ophenecar boxyl at e and net hyl
3- hydroxy-5-(6-nethyl -1 H benzi m dazol -1-yl) 30

wQ2aohiooshenecar boxyl ate (0.063 g, 42% as a | iPgL/US2003/024272

yel low solid. 1H NVR (DVBO- d6): 8 WD 2004/ 014899

PCT/ US2003/ 024272 98 10. &% (br s, 2H), 8.63, 8.59
(2xs, 2H), 7.65 (m 4H), 7.22 (m 2H), 7.12 (d, 2H),
3.79, 3.78 (2xs, 6H), 2.47, 244(2xs 6H). MB niz

t hy
@ 3-[(2 net hyl
r Q e and 5-(5- Met hyl -

-tHI ophenecar boxam de /
zol-1- yl)-3-[(2-m et hyl
benzyl ) oxy] - 2-t hi ophenec oxamde ~Ns 10 \ / oMe oMe
H3C~1 i H3 MM 1% ClL A/ 1 1 j\ 1 N2 3
H3 MM20 In a simlar manner as descri bed for
Exanple 2B, a 1:1 isonmer mxture of meth

I
In a shyithr yapnex gssicpestog for Example 6, 5- (1H—ben2|m|dazyol 1-y1)-3-[(2-
methgbenzyﬁoxy %a&?ophené(ca)rboayl c ac?aofb%%ﬁcab qg)r(ﬁ/mg“ fh and met hyl

dichldrsaheeheye F2 M), madhinorb- 2J,N1Nbﬂmzatm|€@pa&y1a1nmklo @27 ML adenec
ar boxyl ate (0.055 Le@g pot assi um car bonat e

mmolj,cinflire (3 nb 042 mnmﬁ)and diissporpyleghylamian 649 12g 0128 namel] gave

s-(1BRAm R e e R o o2 X somer )
tthpﬂ%ﬁ%‘cHl’b%xé?ﬁldéfm dwi g, %@gags;@wdw Jolid. 'H NMR (DMSO-de): & 9.30 (s,

benzi m dazol - 1-

TH), aazmgsl Hehay (i o?bt‘D] z &l tshi H.iphéh@baHbdxlyl(mt éHR A3 2 fmt By 7.09

(m. 8L 5315 R o RE e BT (0 017 6, 239 as

an anber oil. 1HNI\/R(DI\/SOd6) S 867 (s, 1 H, 862

(s, 1 H, 7.74 (d, 1 H% g
Example 11: 5-(1H-Benzimidazol-1-yl N—benzyl [{2-methylbenzyl)oxy]-2-

thiophenecarboxamide
Satess

Me

H benzi m dazol
3-[(2- et hyl benzyl )oxy]
5-(6-Methyl -1 H benzi m

thlopﬁendnanbpkmmécar bo a
5- (6- met hyl - w i
benzyl ) oxy] - 2-

In a similar manner as described for Example 6, 5-(1H-benzimidazol-1-yl)-3-[(2-
methylbenzyl)oxy]-2-thiophenecarboxylic acid (0.050 g, 0.14 mmol) in
dichloromethane (2 mL), 1-chloro-2,N,N-trimethylpropenylamine (0.027 mL, 0.20
mmol), benzylamine (46 pL, 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): & 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).



10

15

20

25

30

2H), 7.67 (d, 1 H), 7.60 (s, 2H), 7.54 (d, 2H), 7.26
(m 8H), 5.37 (s, 4H), 4.09 (g, 2H), 3.77, 30 3.76

W@ 2008/018p) , 3.16 (d, 4H), 2.45, 2.39 (2xs, 6H)PCIVBSIH3024272

393 (M+l); and a 1:1 isomer mxture of 5-(5-nethyl-
H benzi m dazol - 1-yl ) - 3-[ (25 et hyl benzyl ) oxy] -2 WD
2004/ 014899 PCT/ US2003/ 024272 99

t hi ophene- car boxani de and 5- (6- et hyl -

bteD@RZ 51T} We‘ﬁkihﬂda)éblh 91 LS Benzyloxy-2- thlohenecarboxamlde

y phnenecar boxani de (0.0 )
79% as a tan SOﬁl\i N (DMSO-d6): 8 8.59, 8. 55
(2xs, 2H), 7.6\ géa((s 2H) 8.59, 8.53
(2xs, 2H), 7. 5 (2 , 7.28 (m 8H),

5.42 (s, 4H), 3732, 3 31p(2xs, 6H), 2 45, 2.39 (2xs,
6H . M5 5 mz 365 (M+1), Exanple 19A: Met hyl
3- hydr oxy- 5- (5, 6-di et hy H benzi m dazol - 1-yl) - 2-
t hi ophenecar boxyl ate. N 10 HBC OHH3 In a
simlar manner as descri for Exanple 2A, nethyl
In a sﬂnnféﬂ'nﬁﬁrﬁheﬁa@d@crﬂ;e@f&* E’k‘ﬂﬂfp% 4 Znéthiiop eneedikidsdat-¢)-3-
26 mmol ) and 6-di nethyl -1
[(2- mﬁtwébmzﬁiwlzaﬂbIOPb@eweO@'Iat@ (@toéhmﬂ 299, rnm@lhaml aMor m
meth&éol% a)MOmgggjm'LF%a@F %g(’?ﬁl lgftngm{u?%%t-é% 9%%% xﬁf’)l-d (1.0

r oxy
thlophlerk&ammrﬂ@éced) 031 g,80%0) 3s atwm@rsbwequwmd&)o@ @E@ (s,
5099 as a light yellow solid. '"H NVR ( DMSO- d6) :
TH), 7126 Bl zmwowm}(u rsZHls?GArJISHﬂ) 7550, 219, 7.44 [, 5H), 562
3.79 (s, 3 ,2.37 ,  3H),
(5, 24, %@"{‘rbg‘r’gkﬁ"*]'hs 7 ool (wl)(szo ganpl PEe I\/EtH)hyI
5-(5, 6-di mst hyI 1H benzi m dazol - 1-yl)-3-[(2-

met hyl benzyl ) oxy] - 2- t hi ophenecar boxyl ate and
Examgle(wy(aSm H&qwnmldazm-ﬂm/ﬂy -HBomeylbenzyWpxyl2-[ (2- m et hyl

thio Eggﬁllg%éaglz t hi ohenecar oxam de. S s 17 Ove NH2
H3 sim | ar manner as

descri bed for

CH,

In a similar manner as described for Example 4, methyl 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 (DMSO-de): & 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, 1H),
5.37 (s, 2H), 2.33 (s, 3H). MS m/z 364 (M+1).
Example 14: 5-(1H-Benzimidazol-1-yl)-3-[(3-methoxybenzyl)oxy]-2-
thiophenecarboxamide =}\1 s

\ /  NH,

Me
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1 H benzi m dazol - 1-yl ) -2-thi ophenecar boxyl ate (0.074
g, 0.24 mmol), potassium 30 carbonate (0.037 g, 0.27

WOonmip14899 br ono- o- xyl ene (36 L, 0.27 mmol) andPCT/US2003/024272

di met hyl f ormam de (0.50 nL), followed by 2M net hanolic
ammonia (3 nmL), gave WO 2098/ 014899 PCT/ US2003/ 024272
100 nethyl 5-(5,6-dinmethyl-1

H benzi m dazol - 1-yl ) -3-[(2-m et hyl benzyl ) oxy] - 2-

ina SSHIAERATHEF B RREIQH Fr Bt 40petS-(PR-oRpaRY el 1
[(3- nH)thon'bE'&yOmy]Mhlomeﬁ&a(mylafd) (0.138 370. 299 mﬁrrd)l4o7), a(nl\ﬂ/iF 21\§3 (s,
methanei@r@@%'az%‘: ﬁ@')awe Sl %ﬁw'aﬁ%éﬂov -$: @%-) 3-[(2 5

_) .
methg&zdé}%nﬁﬂﬂy tﬂm%@cgﬁgbﬁgh&agm%émﬁ r(ngqugﬁ%s‘%g%
'H Nrmg (DNZASH)-ds) 765%83 (sg] I$)?7 (721@&01:7 2218 7(350& é Ebs @&g( i 22H2, 763, (|S_.|)7I.I-5,4
: o - . m . s
738 by b 12 bigZ 8 844 3P 5 5 337645, Sk Wi el b Db
(M+1l). 10 Exanple 20A: Methyl 5-(5-chloro-1
H benzi m dazol - 1-yl ) - 3- hydr oxy- 2- t hi ophenecar boxyl at e
Exanﬂ)mw\r’bishw-l-ﬁer(zﬁmdbﬂod)HGyl)LB [(3-chlorobenzyl)oxy]-2-

H benzi m dazol - 1-yl ) - 3- hydr oxy- 2- t hi ophenecar boxyl at e
thiophgReCapoxaRlies % ) )é/ G s anon inal
simlar manner for Exanple 2A, methyl
2-chl or o- 3- oxo fo- Mt hi ophenecar boxyl at e
(0.050 g, 0.26 I) and ¢b-chl oro-1 H benzi m dazol e

(0.079 g, 0.52 mml) in(chloroform (1.0 m), and in a
separate reaction acetic d (1.0 nL), gave a 1:1
i somer m xture of nethyl
5-(5-chl oro- 1H benzi m dazot- 1-yl ) - 3- hydroxy-2 20

In asnmllamh@mm:as dmybq&@@x&inpbﬂhmhtwl p-61dtheoritnidazol-1-yl)-3-

5-<plgP5 ) fhiahieeryd R Y 70 o SR mRF R = ©
metHaPMﬁQﬂﬁnbmaaS nilL@ We 540-/—8@12(@%!5){0[31 yI?—H)[(B-%hl-éﬁobeﬁzyT)&l%

(2xs, 2H), 1H), (s
2th7)plen ecanboga) |deto(1371 927?133 gmlteg id. H MR (BASO- 64)1)68&5

o 0 2 gg"*ﬁm"%f9%%’(@%@‘ﬁ%&fﬁ’&%&&?é’ﬂﬁ“ﬁ% 04

5.41 & BRNZANSING2304 {(May)l ) - 3-[ (2-m et hyl benzyl) oxy] - 2-
thi ophenecar boxyl ate / Methyl 5-(6-chloro-1
H benzi m dazol -1-yl)-3-[(2-

Example 16: 5-(1H-Benzimidazol-1-yl)-3-[(4-methylbenzyl)oxy]-2-

thiophenecarboxamide ?—\\Qj

CH,
In a similar manner as described for Example 4, methyl 5-(1H-benzimidazol-1-yl)-3-
[(4-methylbenzyl)oxy]-2-thiophenecarboxylate (0.114 g, 0.301 mmol) and 2M
methanolic ammonia (5 ml) ga\}e 5-(1H-benzimidazol-1-yl)-3-[(4-methylbenzyl)oxy]-
2-thiophenecarboxamide (0.0069 g, 6%) as an off-white solid. 'H NMR (DMSO-ds): &
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met hyl benzyl ) oxy] - 2- -t hi ophenecar boxyl at e and
5-(5-Chloro-1 H benzi m dazol -1-yl) -

w@2¢og/Aa148e4 hyl benzyl ) oxy] - 2- t hi ophenecar boxam dBCT/US2003/024272

5-(6-Chloro-1 H benzimdazol-1 5

yl)-3-[(2-met hyl benzyl ) oxy9?7 2-t hi ophenecar boxam de.
NN S~Sb (MO C MM 10SS NHz h NFi 2
Cl 15 MMe In a sinmilar nmanner as described for

8.63 g ?g}r) Z.?sl &, 2R), Fi6b d: 8QBR x0T X BePls, TBE NY (R 41);7.24 (d

2H), 513Bém 2R BadnBHL- MB)m/3-36¢ dMeXly - 2- t hi ophenecar boxyl at e
and met hyl 5-(6-
chl oro- 1H benzi m dazol - 1-yl ) - 3- hydr oxy- 2- t hi ophenecarb

1At 6 (1 B-BRindidadd31 ljZ@ [[m@l'ﬂbrob@ §%jlym car bonat e

: L, 0.34

thmnhnk@”hudmdknethyl nanidel 0. 50 m.), followed by

wor kup, gave a sol ' ] Treat ment of the

resi dual solids h ZQEythdhbllc anmonia (3 L) at

el evated tenper re, 4 owed by chromat ogr aphy,

gave a m xture of nethyl - (5-chl oro-1H

benzi m dazol - 1-yl ) - 3-[ ( 2- et hyl

benzy) ) oxy] - 2-t hi opheneca syl at e and nethyl 5 25

(6-chloro-1

H benzi m dazol - 1-yl)-3-[(2-

g hy | benzy))oxy] 2-t hi ophe
necar boxyl at e (O 016 6% as a yel |l ow sol i

In a similavrenroKBES esEYibed gogE)%:gnqlg 4 meghyl £- %b%l’ﬂ!lm@pﬁol 1—y|?—§6

[(4- c%%c}ge(lm)%ﬂ) Tk %gﬁ@gergecgpogﬁaatggo g@ gz %@0’1 é{-ﬁ"gﬁfé 20 4 13

metHalblg amaogdiad5 mLX yavees-0f H-benzimidazol- 1—yl) 3- [(4—chlorobenzyl)oxy]
5-chl oro- 1H benzi m dazol

2- th@@g@vgﬂcyr@swqmlde&Qa@lﬁo%éﬁ%as B'@Qﬁynwgﬂ'ée %ﬂ[hd 5H(N§VIBNIPM§9 =0p): &
862????@1% ZZierg’nzy %‘oxy]qzﬁbr ZI_Qb% gbar bZ))‘?gr(ﬁ‘ 8?-8 O%ci

(m, Z3), &ﬁ&@zkﬂsmmﬁd may@l419w solid. 'H NVR (DVBO d6):
8.72, 8.67 (2 x s, 2H), 7.80 (m 4H), 7.72 Et688(2
x br s, WD 2004/ 014899 PCT/ Uszoosl 024272 102 4H),
A . 5.42

thlophenecarboxylate and Methyl 3- hydroxy—5 (6 methyl- 1H—benzum1dazol 1-yl)

thiophenecarboxylate

=\N 3 :\N s
\ / “OMe \ / “ome
H,C oH oH
H3

In a similar manner as described for Example 2A, methyl 2-chloro-3-oxo0-2,3-dihydro-

2-thiophenecarboxylate (0.050 g, 0.26 mmol) and 5-methyl-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-methyi-1H-benzimidazol-1-yl)-
2-thiophenecarboxylate and methyl 3-hydroxy-5-(6-methyl-1H-benzimidazol-1-yl)-
2-thiophenecarboxylate (0.063 g, 42%) as a light yellow solid. 'H NMR (DMSO-de): &
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Exanpl e 21: Methyl 5-(1
H benzi m dazol - 1-yl ) - 3-i sopr opoxy- 2-t hi ophenecar boxyl a

WO 2004514390V M e To a mixture of nethyl 5-(1PCT/US2003/024272

H benzi m dazol - 1-yl ) - 3- hydr oxy 2-t hi ophenecar boxyl at e
10 (0.150 g, 0.55 mmol) and8pot assi um carbonate (0.083
g, 0.60 mmol) in dinethyl formam de (5.0 nlL) was added
2-i odopropane (60 L, 0.60 mmol). The m xture was

10. 8m¢tﬂtseziH)aB eﬁﬁacsg‘ (qr<s 3Hh 9we5YmRaH), hemmasig ¥ 1o BbH), 3.79, 3.78

|odo élﬂ]) L) was added to the reaction. The

(2xs, rﬁ"%t%ﬁ 2>ﬁe ed"%m/%@f@ fbr1)64 hours and then
diluted with water (2.0 nlL) and extracted with ether
(2 x 5.0 nL). The organic | ayer was washed 15 with

Exanga¢ 083t blathyt b4{8-nfeth{l- ibeandiddréleryNOER Dl ethyIBEzyl)oxy]-

ani c | ayer was fllzerec and concentrated under

2—tugen@sarbﬂm&m dMethy| 5yi6gmethyl-d Brbanaimignzel 1vwlls3di2ssol ved
metHyTbeﬁE%‘iy e oﬂﬁ&,e%&ﬁﬁg afnéa 55('5| l\'ﬂgtﬂylgﬂ-l b&nzﬁ] (%kq.l Teyl)-

EfUtTom of the Srirca- aosor bed—matett ~eoHotP
[(Qemlethydbmaylbxyi Z%lﬁﬁﬁbemsarb@(wlm Ash( &rMetWIUIH-@BnZImIdazoI 1-
| {11 xan to Et OAc . (100) gave 0.082 g of
)-3; it enficarboxamidg. i sopropoxy-2 20

t hi ophenecagdk xyI ate s ay ow soligd. M5 mz 317
(M+1) . o]l
H benzi m pl - QMes gpoxy- Z2- t omephenecar boxam

de s Hf ner as descri bed
for Exanple 4, nmetfyl 5-(1& benzimdazol-1-yl)-3-
I SOpr opoxy- 2- thlop --ecarboxylate (9080 g, 0.25 mmol)
: ave
5- (1H benzim dazol -yl ) - 3-i sopr op02 30
t hi ophenecar boxam de (O 045 g, 60% as an off-white
solid. "H NVR (DMSO-d6): 5 WD 2004/ 014899

PCT/ US2003/ 8. 64 Nes 7.78 (2xd, 2H),
768 Et 6 2H) , K 58 N;z 7.37 (2xt,
4, a@ 1Pz z 302 (M1).

Exarrpl 03 5. (1
H Benzi m dazol - 1- y\) - 3-[ ( 2<CHet hyl bnzyI ) oxy] t hi ophene-
2-

Me
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-5-(6-methyl-1H-benzimidazol-1-yl)-2-thiophenecarboxylate (0.055 g, 0.19
mmol), potassium carbonate (0.029 g, 0.21 mmol), a-bromo-o-xylene (28 pL, 0.21
mmol) and dimethylformamide (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-benzyl)oxy]-2-thiophenecarboxylate and methyl 5-(6-methyl-1H-
benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]-2-thiophenecarboxylate (0.017 g, 23%)
as an amber oil. 'H NMR (DMSO-ds): 8 8.67 (s, 1H), 8.62 (s, 1H), 7.74 (d, TH), 7.73 (s,
2H), 7.67 (d, 1H), 7.60 (s, 2H), 7.54 (d, 2H), 7.26 (m, 8H), 5.37 (s, 4H), 4.09 (9, 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-yl)-3-[(2-methylbenzyl)oxy]-2-
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5 carbonitrile N\ cN &N-(:I 0 M i 5-(1
H Benzi m dazol - 1-yl ) -3-[ ( 2- net hyl

wheapleexy] - 2-t hi ophenecar boxam de (0.0285 1PCTUS2003/024272

0.0784 nmml) was dissolved in 2 nL of pyridine and
cooled to 0 C. Trifluoroac#ic anhydride (0.017 ni,
0.120 mmol ) was added dropw se via syringe. The
m xture was stirred for 15 mnutes and warmed to room
thloph@rfﬂl@ir%)kbrrfﬂde ahd ?-gs—%d?ﬁ’sHHH—gerﬁE‘rmfaEzolﬂl' glﬁl sofanet hane
| owed five drops of trifluoroacetic anhydride
methw;bcrezyﬁddédz tMOpandioxemtd@do DA% gl m@/o)eescadnpsddnt B NafiR

OMSPT B B P b e e G o hB somhss Py el 7o
6.87 @A Aljed 2@0&4 1) €5, 2A4eANS3 35 g’b’ or(z%@%H}"?%'éeﬂsé YExQ%H‘j"‘ M

di chl oronmet hane.” The corbi ne gani c” layers we
m/z 366i(Me- 1Tbver MySO4, filtered, and concentrated in vacuo.
Purification by flash chronatography provi ded 0.0075
g (289 of 5-(1 Hbenzimdazol-1-yl)-3-[(2 nethyl
ExamBRNDAE )&t Lh 0RBR16-(B 6CAMBAN-1 i b8 -RfdSoRel\p-Yel | ow
sofid. IH NVR (300 WHz, 20 BOo-d6) S 8. 71 (s, 1 H),
thiopizergRarboxytate3H) , 7.49-7.25 (m 6H), 5.44 (s, 2H), 2.40
(s, 3H. M (mMz) (rrgl) Exanpl e 24:
15- (1H Benzi m daz gMnethbeenzyI)oxy]thlen
- 2- yI}nethanoI 2 I Methyl 5-(1
H-ben2|n1dazol3ﬁ-y -3-[(2- ﬁﬁthylbenzyl)oxy] 2-t hi ophe
necar boxylate (0.2%6 g, 0.729 nmol) was dissolved in

i a sty SO RER AR ARG 4 S 2Py

2- th.@pr@na@mbaxym@@ (cabdeglo de @RHbIP End/6,8-diMEthYDeH-tRhEiRTidakole
an addi ti onal ql4ant ity of diisobutylal um num

007‘?1936%@"(01 ).i8 clfopgiorn 649 ok 806 irrCTPeEEO CRLiBYAPLiC adig41.0
mL), a@e%ltﬁkﬁ% yd1'0>§/ %G%IIﬁelﬂVPllpf b‘é’ﬁﬁmﬂfﬂ&fi __(é,[_ oW se via

cti'on al I'owed or an

th:opﬁ@r%céﬂb@i@ﬁétel@om @LHOQ@ as Nﬂifghﬂmlbw(sbh@ ™ NMRW@MS@C’&PQ{S

se and the m xture was warned to room
10. 81t(bh%éH)it8tﬁ4€(5 1d).| 7Lﬁ9e(svza1ch’u-e7oiﬁs(5 Ho?-bt (s Bk 3796 3H), 8.37 (s,
added carefully by pipet. The
3H'2?h§{<§'ur 'vvas y 'i nto ethyl acetate and water, and
the layers were separat ed. The organics were

Example 19B: Methyl 5-(5,6-dimethyl-1H-benzimidazol-1-yl)-3-[(2-

methylbenzyl)oxy]-2-thiophenecarboxylate and 5-(5,6-Dimethyl-1H-benzimidazol-1-

yl)-3-[(2-methylbenzyl)oxy]-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 L, 0.27 mmol) and
dimethylformamide (0.50 mL), followed by 2M methanolic ammonia (3 mL), gave



washed with brine, and the conbi ned aqueous | ayers

were extracted with ethyl acetate. The conbi ned
wor@ani4s9d ayers were dried over MgSH4, filter eRICT/E81903/024272

concentrated in vacuo. Purification by flash

chr omat ogr aphy provi ded afiborded 0.175 g (68% of

{5-(1H benzi m dazol - 1-yl)-3-[(2- met hyl benzyl ) oxy] t hi en

-2-yl }methanol 10 as a tan solid. HNI\/R(300I\/Hz

methg“@?@g)mgth% ?ﬁ b@ﬁémha'z‘am ?L}%Sgédrnerﬂxlbggzyﬁcy!ﬁg AN

thiophenecttdoxylate48.04 by, B1% ]asld)paIeS,ze%w(sshd 2}H'I)\IMR7. (DATSO-d8): & 8.58

(s, 1Hi9g@1é/45 }#)dzﬂg%(m,lakm 75.263,er!, @QEIT, ,{{?7 (s, 2H?, 3.76 65, 3H), 2.39 (s, 6H),
234 GLIN! RO 67411 SRS BimetFyoPE BERARIHBES-1 Y-t

methtrlbbrmyt)om]dazfobpﬁbﬂycta)b&a[n(o&»(ﬁeomb,bE/ﬁ)zasI anaxffHiathinte golidR - 'yl
t hanol (0. was di ssol ved |n 5

NMR o1 rs 6 Brtiei® st avts oy 2H) Ao (%H)g&ﬁé§‘é 2H),7.50
@, 1l P BF, S 2 rsdan 2 35 o0, 2008 30193 4 BHR M8 300

(M+1and then filtered through a celite pad, washing well
with dichloronmethane. The sol vent was renoved in
vacuo, and the solid dried under high 25 vacuum

ExamPRIIAL | 13EHvE 5 ?/—;ﬁlloqu Qﬁ%%rrﬂdeﬁz%ﬁ%yl 9f_hydroky-2-

= ODCTTZT TI1 UdLUI 1=
thiophetduyitosyiatel a)lwd)d\ﬂéthhll o fhelniaro2t kA hzinitizayldb-yBs3-aydraxy-2-
ol id, *H NV (300 M, DI\/ISOd6)8996(s 1A,
thio agboxylgt H),793(d J—79Hz 7.83 (s, 1

H), 7.83 (N = 7.% Hz, 77735 m 3H),
7.31-7. ) 47 (s WO
2004/ 01 P 20(5’3’}9024272 |e%
(+ - Y1-

H Benzi m dazol | - yI ) 3-[(2-net Byl benzyl )oxy] t hi en- 2-
Ina sirﬁ"anmne% décﬁﬂ%onﬂ\@(anﬁ)lé\@A W&thm@@ﬁlékdimd%m-@ dro-

.0 Min diethyl ether, 1. mol ) was added
2- thlowenscafbomatd((&m Oéztﬁh@mol\)wnm5§1hiq1r¢11rlr@berﬂ2hmdsmlm&0;05a

0,054 oS alcTerh o A0 it haa K orrats ispition.apissi el
gave 6arPRbAeNyt@urebf (R4 G Si&l&oﬂﬂbmﬁjatdﬂ—ﬁylm Wdroxy—2—

di chl or omet hane was added dro WI se via syringe.

thiophergearoonylakesangtmethedp- ffbiehlg@ Tban@@w@ml tquar%hwomz-
thlopheneca%oxylaf)eqoqt)S% (9}% ) as avlﬁﬁw?yellow solid. "H NMR (DMSO-de): &
10.91, 10.89 (2xbr s, 2H), 8.76, 8.71 (2xs, 2H), 7.89 (s, 1H), 7.82 (d, TH), 7.81 (s, 2H),
7.42 (m, 2H), 7.17, 7.15 (2xs, 2H), 3.79 (2xs, 6H). MS m/z 309 (M+1).
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The m xture was warned to room tenperature and enough
5% HClI sol ution was added to dissolve the nagnesi um
WG 200u48148The m xture was poured into ethyl acetBtEUS20831024272

the | ayers were separated. The organic | ayer was
washed with brine, and th&0W15 conbi ned aqueous | ayers
were extracted with ethyl acetate. The conbi ned
organic layers were dried over MpSO4, filtered, and

Exam&??@l}?nﬁﬁe%ﬁ 8. (i50chY@e UH-benAhfa@r ik 10yI936F) Ghne th By IR xy]-2-

thuoph@nbmlzmxﬂaﬂe:imet vl Bt (B- ctﬂgr@fﬁmmmlumw-wmyn(m en- 2-

[(2%&hy7be512|y'ﬂ¥oxy]1-21'ﬂ1lopﬁeﬂe%a%o%a%lﬁgv 57 B')Chl&oWH—%@hz%;dﬂiol 1—

3F), I.39,

5. U8 20 (m 17—|) 238 (s,

H- Benz| m daz
et hanone O _J
procedur e @ [ ' @o e\y af*bme ded

1-{5- (1&Deezi m daz

3-[ (2- et hyl benzyl ) oxy] t hi en;2-yl } et flanone. " H NWR

oxy] thien-2- |

(300 Mz, DVEO- db) 7.90 (d, J =
7.9 HZ, 1 H, 7.62 7.78 (s, 1
H, 7.55-7.24 (m 6N ' 46 (s, 3H),

2.41 (s, 3H). WD 2004/ 014899 PCT/ US2003/ 024272 106
Exanpl e 28: 1{4 [ (2- Methylbenzyl)oxy]thlen 2-yl}-1
SR NI 1

I oxy] - 2-t hi ophe
necar boxyLl c_a . Nt was
di ssol v [ acetic gcid in & flask fitted

wth a reflux anser. The flask as placed in an
oil bath set to 80 Aft er 65 hours, e 5 reaction
was cool ed to rolf derature an¥eplurd into ethyl

acetate. The solution vvas washed wi th saturated
Ina siglva@‘: mamgesr@s d%?cglbgé If(;} xam Fe 2% ga,q lsomely r%Irxtl\ﬂ%Sof gr{ethyq 5-(5-
chloro-1H-benzimidazol-1-yl)-3-hydroxy-2-thiophenecarboxylate and methyl 5-(6-

chloro-1H-benzimidazol- 1-yl)-3-hydroxy-2-thiophenecarboxylate (0.095 g, 0.31
mmol), potassium carbonate (0.047 g, 0.34 mmol), a-bromo-o-xylene (46 ul, 0.34
mmol) and dimethylformamide (0.50 mL)}, followed by workup, gave a solid mixture.
Treatment of the residual solids with 2M methanolic ammonia (3 mL) at elevated
temperature, followed by chromatography, gave a mixture of methyl 5-(5-chloro-1H-
benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]-2-thiophenecarboxylate and methyl 5-
(6-chloro-1H-benzimidazol- 1-yl)-3-[(2-methylbenzyl)oxy]-2-thiophenecarboxylate
(0.016 g, 6%) as a pale yellow solid. '"H NMR (DMSO-ds): & 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 mj/z 413 (M+1); and a mixture of 5-(5-chloro-1H-benzimidazol-1-yl}-3-[(2-
methylbenzyl)oxy]-2-thiophenecarboxamide and 5-(6-chloro-1H-benzimidazol-1-yl)-
3-[(2-methylbenzyl)oxy]-2-thiophenecarboxamide (0.021 g, 8.5%) as a pale yellow
solid. 'H NMR (DMSO-de): & 8.72, 8.67 (2 x s, 2H), 7.80 (m, 4H), 7.72 £ 6.88 (2 x br s,
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MySO4, filtered, and concentrated in vacuo. The crude
product was filtered through a short columm of silica
w@edo4ashd ng with 1:1 ethyl acetate/ hexanes. TPET/US2003/024272
filtrate was concentrated in vacuo to afford 0.0850 g

(929% of 1-{4-[(2-nethyl bepzyl)oxy]thien 10 2-yl}-1
H benzi m dazol e as a dark orange oil, which |ater
solidified upon standing. 1H NWR (300 MHz, DVSO d6) b

, Sl aal(289 =
40, 7760, 407 ] 72 iy g Ve g ooy 6. s
m/z 398 +15. 11 (s, 2H), 2.36 (s, 3H). Exanple 29: {5-(1
H Benzi m dazol - 1-yl ) - 3-[ (2- met hyl benzyl ) oxy] t hi en- 2-yl
}methyl 15 acetate o S Owe \ N~1 0 M 20

Examélg'z(l 1[ i'l_\heﬁ

in 4 nm of dICh|0! hane i th stlrrlng 4-

Di met hyl ami no-p jNae $Q. 0194 g, 0.159 mmol ) was
added in a sing oort 0 anhydride (0.075
m., 0.795 nnol) was adde V|a syrlnge After two

hours, the reaction S poured into ethyl acetate.
The orgam c layer was vvas gd with 5% HCl, 25 saturated
and Brine. The org an| c layer was_dried over

Toa %@mof e kg b b Reimidagalc bnybr b omwa&ebenem@oxvlate
(0156@% vmn& V%b{agg.gﬂ cfamoﬁygngggg Q5§ Q fiflos ﬂfﬁtﬁbl' ica

|ng 1 et

formafnmué (560 mL)/w& auda@enbd@irspbnlemewagmotmmm E&Qﬂlx@m&%@ '
PCT/ US2003/ 024272 107 provide 0.0276 81 (899 of {5-(1
I

heategiap BB'%i fat dh2wisand yhen @ldpt(ozwh%ﬂmprmnq 6ftasty ehadsied to

the regifor 7k RE R AT AR ietopsa e BBkt o

waterazﬁfmlﬂ%nd lxtlrﬁc,ted7wﬁ9 etibr (2]x507mlé] Hae olgarllc IaVer@fas(\AQasheH =
46-7.19 (m 6H),

with S(agura’gplbbrmg’_%qmgan@qg{yed @ﬂg§@4)( ghe gl}g}amciaylggwegﬁltgpg! ang‘,

|
conceﬁﬁ%% Lﬁr%grgraeggf&tdq%ﬁs?rega {va&a resi lﬁeovrv%lﬁ% twrz];\)s/ ssolYefd dn F? Sy
and p}e-adidortdite sitie2ge d1.6aXyklatien 6F fke sﬂ]c%dsdrb@i maferif-de=D
RediSep column (4.2 g; ISCO) using a gradient elution EtOAc:hexanes (25:75) to EtOAc

(100) gave 0.082 g of methyl 5-(1H-benzimidazol-1-yl)-3-isopropoxy-2-
thiophenecarboxylate as a yellow solid. MS m/z 317 (M+1).

Example 22: 5-(1H-benzimidazol-1-yl)-3-isopropoxy-2-thiophenecarboxamide

NS

\ / 'NH,

M
e
In a similar manner as described for Example 4, methyl 5-(1 H-benzimidazol-1-yl)-3-

isopropoxy-2-thiophenecarboxylate {0.080 g, 0.25 mmol) 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 (DMSO-dg): &
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CF3 Methyl 5-(1
H benzi m dazol - 1-yl ) - 3- hydr oxy- 2-t hi ophenecar boxyl at e

W@ 2002854899 1. 00 nmol ) was dissolved in 7 nlL of PCT/US2003/024272
di chl oromet hane with stirring. N N-Diisopropylethyl-
amne (0.230 nL, 1.32 mmokgz was added vi a syringe.
N- Phenyl trifl uoromet hane 15 sul fonam de (0.429 g, 1.20
mml) was added in a single portlon After 18 hours

s T ARGAAEY P BN b SOLCTATATERS Ao

(m, 1|-F)/a§§§@d \WHS. hMglnq:/Bbgz oIEt) hane The conbi ned or ganl c

ayers were dried over MpSO4, filtered, and
concentr at ed in vacuo Purification by fI ash

T OOt

carboﬁ{tn(ll'é” fI uor orretNhyI ) uI fCNnyI ] oxy} -t hi ophene 2- car boxyl
A A Te—as a whit T@EH NVR (300 NHz, DVEO d6) 8

8.77 (s, 1 H) 88 (Srol H), 7.85 (d, J =8.4 Hz, 1
H, 7.83 (d, Z 8.5 : H, 7.49-7.38 (m 2H),
3.91 (s, 3H). Exanple 3Ly ®™ethyl 3-anilino-5-(1

H benzi m dazol - 1-yl ) t hi ophene- 2-carboxylate 25 0 N~
SOM | NH 6

(1/Hs@miquiaﬂzmm—Bgﬁénﬁ)ye'-t@?téffwzvl}qu AP iSRBEIRAPOXATIOR {1928y
g, 0. 0}7%5 nw'rr?(ﬁf‘\ﬁ lgSO v§(§) kngfg\?%*ébﬁ%ﬁ%g %(Qbo Wgﬁfl%%haetlc

um ca dissl rac- 2
anhyd?io&((dlomh @ilyo. ph@amml )neys-atiddd dlknlpwwptvtemyhngﬁ) T@S@ﬁx@lre was

0490 mmol ), .and Vg 2004/ 0148983 CH US%(%O3/ 4](2)
Stlrrﬂitﬁ@ kﬁmwa‘?Sk?é‘Hszm 8% HL Lok eBRE VS A AEAT BP D F o225
dlchlcgm;ngp?a%é Qolmd)byvﬁk%ré&'m'tﬂﬁ’@orbibetlﬁ bﬁlﬂﬁrlﬁ@ WeRPaflewtd h

X condenser. of toluene was added fol | owed
dissoloy theaimsolulie cOMpOHAG oﬁ_the MIBOE. MiftAr)14 hpyes, fhexeantionwegs

poure?ig%'t:q? Cltﬁlg[ﬂ%ée(%ha(r:r};garﬁﬂqb%bp ihf\!/\!ggeq% g/tg e ng‘ otepgm%gsweﬁus
layer WRRREERILWBcBRA BicRBEH RGO THe cBnbined offhic layers were

Purification by flash chromatography afforded 0.138 g
dried(@®0eM 9SO, fitteredyandTonedntiaiest i9-vaqua--Rygifigatiandyyziiash 1

chrorﬂﬁ{hg)g %@8“&%@&@@%@3@;%@?@?@@ %@nz%fn%azm S;@ 39'@5' d. 1H
meth?lb%ﬁzw )éxyl %I?_shz:nc?-z ~&zboritritd as #pAOydldw sblid. H MHZ(SOG.MH)Z

DMSO&de) 88]-7[)| (s, 1H), 7.83 (?+5m 73H33 159 725l?)m 6|Z) 8%4&5 2H), Zl:lDO (s, 3H§5
MS (m/z) 346 (m+1).

Example 24: {5-(1 H-Benzimidazol-1-yl)-3-[(2-methylbenzyl)oxylthien-2-yl}methanol

O! Me

Methyl 5-(1 H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]-2-thiophenecarboxylate
(0.276 g, 0.729 mmol) was dissolved in 7 mL of dichloromethane and cooled to -78 °C.
Diisobutylaluminum hydride (1.5 M in toluene, 2.0 mL, 3.0 mmol) was added dropwise

via syringe. After 1 hour, an additional quantity of diisobutylaluminum hydride (1.5 M
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10 Exanple 32: Methyl 5-(1

H benzi m dazol - 1-yl ) - 3- (benzoyl am no) t hi ophene- 2-
w@amboxghate 0 N S O-Me NH 15 o Methyl 5-(1 PCT/US2003/024272

H benzi m dazol -1-yl)-3-{[(trifluoronethyl)sul fonyl]oxy

}-thi ophene-2- carboxyl atig4(0. 350 g, 0.861 mmol),

cesi um carbonate (0.393 g, 1.21 mmol), rac-2,2'-

bi s(di phenyl phosphi no) -1, 1' - bi napht hyl (0.0536 g,

) 0. 0860 , d 20 .. . .

i tolughe.d Cmbens P B e dreay e ¥ SBI 6AE0D 65 g

auoweQ tQéE’ePfdﬂHﬁlahd%ﬁﬁ mqn‘aufeedMlefhanBl @sknmenwhparidd drdpwise
| ux condenser: nL of toluene was added foll owed

by plptiyandamﬁtzramtde wag WBZBCCb’CO roon3demppiajure TRBUIRBUEQUS was

hydrocfh }c%@]@lﬂ,legc%nghlgpﬂ{ Qﬁa%eo"}!\;ggg%eg@ W ¢t ?ﬁ@ﬁﬁ)&ﬁﬂérﬁas
poured RAD SR sdeatdAfd watE Oddatle LG waird S@ar@@i The organics were

Purification by fl ash chr omat ogr aphy aff or ded Qh ? 249
washed 8/t brirs, and W@tq@mblrgtd@gum%éqygrsmedggb’qracied with ethy

T T L

concer*rf)rategqr&lacgsi,? g&r%ﬁi)éz(t)loﬁ b¢(ﬂlaﬂschrgmb%),g;apﬂig(pﬁo\4deg aifd)%edgls%
9 (680/g)3r2f {§;21H—WZ'rﬁi,d'§§ol 1;%3?[@,:@’[?1%_@%%)& &Pripgr@gg%l}mefhanol

asa taﬁ_sggwg{az oﬁ&glﬁ‘lyr @9@0 E@:ggrzgo% Hrf;ﬁ% Olo heneHZZ 1car bo

7.64 (d<)0|=1 A3 TH), @48& OH), V.45-7.19\nh, 65|) (542!\(bthyH) 5:161(s, 2H), 2.37

enzim dazol 1-yl)-3- (benzoyl am no) t hi ophene- 2- car bo
(s: 3H) XW%(@ZX@Q(T'S‘F@ 0.729 mol) was dissolved in 15 nL
of dioxane with stirring. 15 nL of 1 MLiOH solution

was added, and the m xture was stirred for 16 hours at
Exampl©2m Bé(rrﬁeﬂaﬂzlmﬂeazollrﬂ -yl)aR- @FmEMyI-H@hzwl;)ok‘x]thlmhew\asZ added
Sl OV\Ay via pipet, resulting in the formation of a 10

carbaldehydd. The mi xturg_was filltered and the solid was

washed with die Wﬁ'he solid was collected

and dried under@h v Hmto yield 0.0963 g (36% of
5-(1 H benzim

1-yl)-3-(benzoyl am no)thio e-2-carboxylic acid as a
tan solid. '"H

{5-(1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy] thien-2-yl} methanol (0.0535 g,

0.153 mmol) was dissolved in 5 mL of dichloromethane with stirring. Manganese
dioxide (0.133 g, 1.53 mmol) was added in single portion. The mixture was allowed to
stir for 1 hour and then filtered through a celite pad, washing well with
dichloromethane. The solvent was removed in vacuo, and the solid dried under high
vacuum conditions to yield 0.0508 g (95%) of 5-(1H-benzimidazol-1-yl)-3-[(2-
methylbenzyl)oxylthiophene-2-carbaldehyde as a tan solid. 'H NMR (300 MHz,
DMSO-ds) & 9.96 (s, 1H), 8.79 (s, 1H), 7.93 (d, J = 7.9 Hz, 1H), 7.83 (s, 1H),7.83 (d, /=
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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NVR (300 Mz, DMSO-d6) S 11.31 (s, 1 H), 8.79 (s, 1
H, 839 (s, 1 H, 7.97 (m 2H), 7.83 (m 2H)),

W@ 2003074880 (m 3H), 7.50-7.36 (m 2H). 15 ExanptEUSAN3/024272

5-(5-Chloro-1

H benzi m dazol - 1-yl ) - 3-[ (185 net hyl benzyl ) oxy] t hi ophene-
2-carboxylic acid o NS OH C / 0 M 20 An

anal ogous procedure to that described in Exanple 33

Exampl\,'é,'i iﬁb jgﬁ}-ﬁ!{s—g#?@ﬁ#%%l—(%yII)I-IB—[(2—methylbenyl)oxy]thien-z-

 OCTTZT 11T Udd4L

ylleth#Hohyl benzyl ) oxy] t hi ophene- 2-gar boxyl ate (0.323 g,
. 782 mol ) provi deq‘% 2 (81% of 5-(5-chloro-1

H benzi m dazol - 1-yl 5Meret hyl
benzyl ) oxy] t hi oph -C
yell ow solid. 1H NMz(300

ylic acid as a pale
MeDMVBO-d6) S 12.81 (br
s, 1 H, 877 (s, 1 H, 7.90 J =1.9 Hz, 1 H),
7.85 (d, J =8.7 Hz, 1 H, (s, 1 H, 7.54-7.44
(m 2), 7.28-7.20 (m 3H), 5.33 (s, 2H), 2.38 (s, 3H).
QPRA/iR 3 BRR ethk i Q. 0Bxammpl) vasadded to
Methyﬁ\%é&%ﬁf@%ﬁ?& BGH HS3e0d By fpl)

or o-

3 mL ofidizéng iethied svittl stitring. ) Thg splufiomengaahuhiag Lozt 5{i Bphene-

s . o :
benzimigRlqons - Ty Gou oM E 2 tarbattgydifopoRes,
0.271 PirdB-i6 B @I 6F didhibtdaRARANE whaZdHedldrpb)visd via(sPrimxt ik

benzyl ) oxy] t hi ophene-2-carboxylate (0.176 g (? 426
reactiomwas)stipred FprRYImmnutesang qugroaed By the addition of 5'mL of water.

5- (6-chl or o- i o . 2.k .

The miairp iop U7 18 DRRFIepRAtQe sha Xhoush b ickbiurion was

added 8 |dtsgb‘lﬂ(/76?[@1|(einﬁ’aglr1lﬁhml‘dﬁit{. 3M@ mikdre wRMBOretbintGethgl Setats, 1
. S,

and tlf(:Dﬁéyegs wgre seqqra[r@gz H@p’?c')rgazm_jg qur’zv}v_%sf vga?spég wgﬂgq W%E;Q ngléZg,Sgl
combiég&( %q?i.@fxso I?Xﬁ?fg webe exdidbtedvidPethhactdte. Tré@BRbMed@rganic
layers eledviddnovaadaiSOd, fijiejedNantetdmosntratedriat vaguo B fford 00965 g
(98%)%?@/354?—6 P SZ—WI)—gé(rYzlr%IJ?iiag(R-hle—\r)l?-_Bg[_(ﬁ%re%'?y)fbaerﬁizﬂfoxy thi'e\:ﬁ-:Q\— S
yl}ethanol as a brown solid. "H NMR (300 MHz, DMSO-ds) & 8.51 (s, 1H), 7.77 (d, J =
7.3 Hz, 1H), 7.64 (d, J = 7.5 Hz, 1H), 7.48-7.22 (m, 7H), 5.61 (m, 1H), 5.15 (s, 2H), 5.08
(m, 1H), 2.38 (s, 3H), 1.39, 1.36 (2xs, 3H).

Example 27: 1-{5-(1 H-Benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy]thien-2-
yltethanone 0
Nz\l \s , Me

O! Me

Using a procedure as described in Example 25 afforded 1-{5-(1H—benzimidazol—1—yl)—’
3-[(2-methylbenzyl)oxylthien-2-yl }ethanone. 'H NMR (300 MHz, DMSO-ds) & 8.76 (s,
1H), 7.90 (d, J = 7.9 Hz, 1H), 7.82 (d, J = 7.6 Hz, 1H), 7.78 (5, TH), 7.55-7.24 (m, 6H),
5.44 (s, 2H), 2.46 (s, 3H), 2.41 (s, 3H).
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\ NI aCH OCHa 20 5-(5-Chloro-1

H benzi m dazol - 1-yl ) - 3-[ (2- net hyl benzyl ) oxy] t hi ophene-
wQ2@anbssylic acid (0.100 g, 0.251 nmol), PCT/US2003/024272

N, O- di met hyl hydr oxyl am ne hydrochl ori de (0.0490 g,

0.502 mmol ), and 4-di net hypem nopyri di ne (0.0062 g

0.051 mol) were dissolved in 5 nL of

di chl or onet hane. Triethyl amne (0.077 nL, 0.550 mmol)

3 290 ) 96 f s iﬁﬂgﬂtlog50f
hydrochlorlde QDBSSZQ , 0.454 nnol) in a single
portion. The rga njwas stirred for 65 hours and

poured into ﬂf§31 a e and water. The |ayers were
separated, a he organi¥elayer was washed with
bri ne. The conbi ned aquegus | ayers were extracted
with ethyl acetate, and combi ned organic layers
were dried over MgSOH4. ration, concentration in

5-(1 I-N@cmmmdmw-1p;tl}-Bi[lz;atetlwibdnyyl)‘ob(dsh-tblbpImﬁtfﬂrgow{hhyflud 0.105
af forded 30 0. 0772

0,024% mel rsisieds {14 Shitof aeaticcaeir R oAb Fed witha reflug

MATARE)! a i h
condéﬁ@{lfz gh% % s? gﬁ%ﬁ%g ﬁéﬂ\?}\\%@g\fgoé}rf/a’cl?:f&ﬂ 69 hbumhinge

reactnB@Wa&Sﬂﬂ%t@M&?’@m pedature aldd [AvRed 300 ekt acadBOTHSjolgtion

was “@S%Ed \&gh s%tu%e‘j Is}a'%icl)m( é& ai‘d_i-l?f%eg%%or%m%er "’/§S drf_‘?% OV% i

Mng’valIte}e(ﬂ%n& @6’nceﬂt|_r|)ate§ ||$vé‘é7£|(o ih@cr’dée gﬂodlﬁ}t N ﬁi&?rgd &Qoudhl‘@
short (celunBH)f SIIEa grlamgshing3yith 5:1 (e@hmapqiatg,lmjxanes The lltrate was

conc BB AT Sty BBl BRI S Rpomgen-

2-yI} N - Qefdimiddzole Bs £k deliye oliDwhieh dated nditisd pporc stendiag.t B
t hat described in Exarrple 36 with 5-(6-chloro-1 H
NMR IR0z bz, d¥d S -dd) & 8.54 (s, 1H), 7.77 (d, J= 7.3 Hz, 1H), 7.69 (d, J = 7.5 Hz,

BN BB,

of 5-(6-chl oro-1H benzi mdazol 1-yl)-N 15
met hoxy- N- net hyl - -[|(2 msthlbenzyl)o y].t hi oph?
Example?8a 53,1&1 I-égergn’m@]azo inylER-1(2-methylbenzyl)oxylthien-2-yl meth

acetate o]
N::\ S O/U\Me
@N‘Q\r

{5-(1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxylthien-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 syringe. 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 silica gel

washing with 1:1 ethyl acetate/hexanes. The filtrate was concentrated in vacuo to



10

15

20

25

30

solidified upon standing. 'H NWVR (30
8.70 (s, 1 H, 7.82 (d, J= 8.8
wWo004/614829 (s, 1 H), 7.56 (d, J =
(dd, J =8.5, 2.1 H, 1 H, 7.29-
(s, 2H), 3.68 (s, 3H), 3.3@ (s, 3H),
Exanpl e 38:
1-{5-(5-Chl oro- 1H benzi m dazol - 1-yl ) - 3-[ ( 2- met hyl benzy

provi(%? (?éﬂéﬁh LB?)go) %’f {%-(‘?Fl—'%%ﬂ% ﬂﬁ‘dagolw-yﬁ-:g[@-m&h%eﬁ’zyl)gly] #en-

2-y1} e tignZdetdtdaz aldadk-ofll Whith netehoktifise mpoinytanding.( 2+ RERHgObe
nzyl)- oxy]thi ophene-2-car boxanS de (0.0750 g, 0.170
MHz, M0 dols 2 S6BINEED fon) 5 7t Hofl ). 17 dindrrd &'t 4. 498 G

. 8038 3 3255 Y0 b ARSI e g 170

dropwi se via syringe. After 5 mnutes, the 30 reaction
was warmed to O

C, where it _was nmintained for an
Examplg 0t iNethyl B0 H'nbeﬂlifﬁidaZO|-'l1h)d)13p§[ﬁflf|HWWKKEhY,I SL&?&{]H@EM&;/

thio ghe_g_r %E@ zlgi addition of 2 nL of 5% HCI. The m xture
PCT/ US2003/ 24272 112 was poured into
\

0
1 H, 7.80 (s, 1
Hz, 1 H),P@r/1482003/024272
20 (m 3H), 5.32
2.38 (s, 3H). 20

et hyl acetate and Bri\ne,s otMie | ayers were
separated. The agueg yer was extracted with ethyl
acetate, and the bi ned @rganic |layers were dried
over MpSO4. Filtration, ds®eentration in vacuo, and
purification by flash chr&matography provided 0.0658
g (98% of 1 -{5-(5-chloro-1 H benzimdazol-1 -yl) 5

et B NI
ol gy eyl A iy, POt
aminé (0.230Hn|, 3 21BmoY, wazlhldedviasyringe. HHfhengltafiugqremethrpe-
sulfom SR A7 50 T3 2P0 ARSI 155 oy she
reactfef Wasl pluR@IMABEdithISrottdthdNelantl bén@ THeHayed wereseparated, and
the aqueous washed with dichloromethane. The combined organic layers were dried
over MgSOs, filtered, and concentrated in vacuo. Purification by flash
chromatography afforded 0.406 g (100%) of methyl 5-(1H-benzimidazol-1-yl)-3-
{[(trifluoromethyl)-sulfonylJoxy}-thiophene-2-carboxylate as a white solid. 'H NMR
(300 MHz, DMSO-ds) & 8.77 (s, 1H), 7.88 (s, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 8.5
Hz, 1H), 7.49-7.38 (m, 2H), 3.91 (s, 3H).

Example 31: Methyl 3-anilino-5-(1H-benzimidazol-1-yl)thiophene-2-carboxylate

0
Ne= S _Me
é/\N 'QrLO
NH

Methyl 5-(1 H-benzimidazol-1-yl)-3-{[(trifluoromethyl)sulfonyf]oxy}-thiophene-2-
carboxylate (0.200 g, 0.492 mmol), cesium carbonate (0.224 g, 0.687 mmol), rac-2,2'-
bis(diphenylphosphino)-1,1"-binaphthyl (0.0306 g, 0.0490 mmol), and
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i 15 An anal ogous procedure to that described in
Exanple 38 with 5-(6-Chloro-1 H

whenziomsgnzol - 1- yl ) - N-met hoxy- N- et hyl - 3- [ ( 2- neCTybvesia24272

yl ) - oxy] t hi ophene-2- carboxan de (0.0400 g, 0.0905
nmol ) provided 0.0320 g (8§89 of 1-{5-(6-chloro-1 H
benzi m dazol -1-yl)-3-[(2-net hyl benzyl ) oxy]thien-2-yl}e
t hanone as a yellow solid. "H NWR (300 MHz, DWMSO d6)

trisciBergzylidans “dosfpripligeflagite) (00225 ¢i0/028B o ere coliirehin
flask @(qu*'ﬂ)ped Lyifh3a (Filix cdndenBerd SH\ZL ofltofliehi wad attlled f6llS@edrby25

3H), 5.45 (s, 2H), 2.46 (s, 3H), 2.41 (s, 3H).
amhnEk(h@éﬂOemkl,@ SQ%rtlmyn Elae(rgqurgwaéhgated to 110 °C and maintained at

that tstﬁlaerﬁ@r ra‘éé)}a%n? Jﬂ’? R X{E%éjg\lgg(é((}ohéd%t}g&ﬂ “emp&ao%Yd ate

adsor‘b‘écb@rﬁé's""c@l gélolpumflydt)on&ryrfwem Gmhhtdy%}ﬁweﬁﬂﬁd@& 138 g ( 0%)
car boxy!| ate 0 0 N=\ CH% O—#
of methy 3ngnikiya-5 (1H—ben2|m|dazol BY thlophene -2- carboxylate as an off-

.. 2-chl = 3- z = te
whitegfips 3l G B4V DS ILE £481 6 JBRRTLE D2 E 5 77
Hz, 1mhb99$a§qr Wth1I$)t7|5U(snﬂ-l) Ay . abemzwmao(azomas(s@ (889

nmol ) was added, and the m xture was all owed
3H). to stir for 65 hours. The reacti on was WO 2004/ 014899
PCT/ US2003/ 024272 113 poured into hal f-saturated Nad
and di chl oronet hane. The | ayers were separated, and
Examblé%ZaQVI@mVISS-I(’H’}-@EnMBjaﬁ){I1r-§\l¢t3e((ﬂyehmylzmlm)tmophene -2-
di chl oronet hane. The conbi ned organic |ayers were

carbodylptey over MySO4, filtered] and concentrated in vacuo.
Purification by h Yogr aphy af f orded 0.267 g
(70%9 of a 1:1 reGhgis rNiHc m xture of 5 nethyl

5-(5-fluoro-1

H benzi m dazol - 1-yl ) - 3- hydrox3 hi ophene- 2- car boxyl at e
and nethyl 5-(6-fluoro-1 zi m dazol -1
-yl)-3-hydroxyt hi ophene-2-carboxyl ate as a tan sol id.
1H NMR (300 MHz, DMSO-d6) 8 10.90, 10.87 (2xs,

Meth§l 551 H-de68midazsl- 1-11933 {[(rifwarometbyliseiforyllayy} - Vhlgwevﬂe?g

carbo%%ate @?sgganéﬁé &, %ngpobnate 103854, 21 hmof; A2
bis( dlgh@mﬁmﬁymﬁo)c% ﬂ&%ﬁ%ﬂl@bbﬁwglmwemomwu) t hi ophene-

car boxyl ate an r oxy- 5- ( 6-.met hoxy
tris dibebeyizicm-@aqtgne 4Lpgl|l£,dg¢ﬁ1(ébﬁﬁ)é]$§4& 0.8 (b@m\)ql e gorgbmed 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 a
white solid. "H NMR (300 MHz, DMSO-ds) & 11.11 (s, 1H), 8.81 (s, TH), 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 (m/z)
378 (m+1).
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NSOCH3 N\ SOCH3 N OHOH O j:g~_ 15 CH3 H3C

An anal ogous procedure to that described in Exanple 40
wawndaohobspet hoxybenzi m dazol e (0.424 g, 2. 86 meU/US2003/024272

provided 0.260 g (66% of a 1:1 regioisonmeric mxture

of met hyl 5-(5-nethoxy-1Hidgenzi m dazol -1-yl)-3-

hydr oxyt hi ophene- 2- car boxyl ate and net hyl

5- (6 met hoxy-1 Hbenzi m dazol - 1- yI) 3 20

b

1 : 7 70 7 67 (2xd J =98.0 Hz, 1 H) 7. 33, 7.23
(2xd J =24 Hz N?\H)S 7.11 (2xs, 1 H), 7.03,
.97 (2xdd, J = 1 H, 3.84, 3.82, 3.79,
.78 (4 x s, 12 25 ExaprI e 42: Methyl 5-(5-bronp-1

H- benzi m dazol - [)-3- hys

car boxyl at e and I\/Et hyI 5 (6 no- 1

H benzi m dazol - v{ hi o&hene- 2- calr boxyl at e
Methyj Se(wzbzensm@@mlﬂl:x bmqsvlammt ORNERE- 23 sxvigte 8759,

4 /
oo LK BB EEIA SAISHIBRAR s o s
solut|5n heoated naridnind azioluee wa2stRfeddor 16lbQirsabioprptecipecidae. 15
oi soneri.c m e of thI

1.03 539 f
mL of g F 3ol i o asRed PSR pete o 3t Hrdoreaotioph
solid. ef@@ n%(t%?e \?E{’ﬁlﬂre@t&ﬁd %r&dsorr&wla%/ J/vasrhed wnth diethyl ether The solid

enzi m dazol - - hydr oxyt hi ophene- 2-ca
was cbl!tnnkydl amﬂeir&d uaderalrigls ghdugm % yueHd NK)B&GI\' 8 (E6m-of | 5- DMBO d6)

benm@gfgac,)l—h—yﬁ-sg-ib_eg}z_g_ygrr?@o}_bnpp@e_nﬁ#—ﬁﬁ%bﬁyh;bg%ld-/a.sgg rzlsﬂlldl ,

NMR K?eot%@lﬂ Elf%ﬁé&ig 1 Cﬁ 12(%,61_@- g 6S1H) 3o (SENAMPbE (A3H), 7.83

(m, 2H5; 23760 (da38l),-7150¢7.36 n3H)r oxyt hi ophene-2- car boxyl at e
0

xYt hi ophene- 2-

Example 34: 5-(5-Chloro-1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy] thiophene-

2-carboxylic acid 0
N= S
OH
T
(o}
ci

¥

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-yl)-3-[(2-
methylbenzyl)oxy]thiophene-2-carboxylic acid as a pale yellow solid. 'H NMR (300
MHz, DMSO-de) & 12.81 (br s, 1H), 8.77 (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).
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0O,CH3 N=\ el 10 CH Cd C An anal ogous procedure to
that described in Exanple 40 with 5, 6-

waelc@hbosebenzi m dazole (2.15 g, 11.5 muol) pr oRCTES003/024272
0.359 g (18% of nmethyl 5-(5,6 15 dichloro-1
H benzi m dazol - 1-yl ) - 3- hytiooxyt hi ophene- 2- car boxyl at e
as a tan solid. '"H NI\/R(SOOI\/HZ DVBO- d6) S 10. 90(s
1H, 878 (s, 1 H, 812 (s, 1 , 8.02 (s, 1

Examnzue (}&. és(ﬁ-q]jl\qrgvaje;nzﬁn |Q§Zo| ?1'_‘24 SE[)fzam%ltPﬁllth‘hzylwglﬁWophene—

o7 O T

2-carbdxPRaidn dazol - 1 yl ) - 3- hydr oxyt hi ophene- 20

Z-car boxyl at e ON_N§~ OH O H3C H3C An anal ogous
procedure to that cyi bé&d i n Exanple 40 with

5, 6- di net hoxy be 1 dazole (2.00 g, 11.22 mol)
provi ded 0.63 (34% gt hyl 5-(5, 6- di met hoxy-1
H benzi m dazol - } -yl)-3- roxyth i oph ene-2-ca
rboxyl ate as tan soli H NVMR (300 MHz, DMSO d6)
510.81 (s, 1 H, 8.46 (s H, 7.34 (s, 1 H, 7.24

g sl s B ey e ot
1H—be|ﬁz;arm1>dzel—4g/l Wthletk&}b(eﬁzyﬂs)ody]ﬁhd);meoe—]z -carboxylate (0.176 g,
zi mj

0.426 ) pile] Dl 5B SHERKL oF 4G 6ay Hihengmidgzoh-1-9-H18- 5
methy{_E{gzﬁ c&“’]tﬁﬁ@h%tf‘%rbéxﬁﬁ aBrs @Mafr Rtldw solid. 'H NMR (300

- 3- hydr oxyt hi ophene- 2- car boxyl ate
MHz, Dmsogwé))sgz 80. (s?,ma) mml(s \W<.8% (% @HY; @ 2i(5) 16),M540lm, 1H),

7.40 oo & Eie ez 2 osdhhabls Ak 2a8feaP R e ngl e

portion.

Example 36: 5-(5-Chloro-1H-benzimidazol-1-yl)-N-methoxy-N-methyl-3-[(2-

methylbenzyl)oxylthiophene-2-carboxamide

eRe R
%

5-(5-Chloro-1H-benzimidazol-1-y1)-3-[(2-methylbenzyl)oxy] thiophene-2-carboxylic
acid (0.100 g, 0.251 mmol), N,0-dimethylhydroxylamine hydrochloride (0.0490 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-dimethylaminopropyl)-3-ethylcarbodiimide
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 MgSOa.

Filtration, concentration in vacuo, and purification by flash chromatography afforded
0.0772 g (70%) of 5-(5-chloro-1 H-benzimidazol-1-yl)- N-methoxy-N-methyl-3-[(2-

methylbenzyl)oxylthiophene-2-carboxamide as an oil which solidified upon standing.
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10 Met hyl benzyl brom de (0.042 nL, 0.31 mmol) was
added via syringe. The reaction was stirred for 65

whown®1eed poured into ethyl acetate and wat er PCTH82003/024272

| ayers were separated, and the organic |ayer was
washed with brine. The comtitned aqueous | ayers were
extracted with ethyl acetate, and the conbi ned organic
Iayers were dried over MSO4. The sol uti on was

gl O e GPGERLS BoRle 0B s 2 g0 Bl B Wn R

Hz, 1ﬁ) (757)16(sd|l[ hﬁﬁ@j 1= |7|'4h¢214HI"7dl@2[9Jj-J 8.8 Hz 2.0 Hz, 1H), 7.29-7.20
-yl

yl benz?/ ] t hi ophene- 2-car boxyl ate
(m, 3Hi;5a%)(afz mﬁ&s %13'@1 s134) NR/B27 (380 Mz, DVSO-d6) 5
8.80 (s, 1 H, 8.14 (s, 1 H, 8.05 (s, 1H) 7.79 (s,
1H, 7.55(d, J = 7.5 H, 1 H, 7.28-7.24 (m 3H),
Example387: ( 5-(6-L)oro-3-HLdenzBnid $4d)-1-y)-BPmE thoxyp - me 81y | -BX[gpl e
46. Methyl 5-(5-fluoro-1 .
methpbgazyiionylthioptiens-2 carbaxamide net hyl benzyl ) -
oxy] t hi ophene- 2- car boxyl at eoand Met hyl 5-(6-fiuoro-1
H benzi m dazol -1 -y=h-3-§

et hyl benzyl ) oxy] t hilo e[2 ?ﬂ(yl ate 0 0 N=: =\
eSO CH N- g O OCH3 F~\ F~\ An
anal ogous procedu to t hat de ribed in Exanpl e 45
with a 1:1 regioisgneric m e of nethyl

5-(5-fluoro-1
H benzi m dazol - 1-yl ) - 3- hydr oxyt hi ophene-2 30

ek e

0,
e SR & e

0. 1087mmtal|}affc0ﬂed1&t)hgﬂ g EBQQ/:BQﬂSu@F@ﬂdro 1H-benzimidazol-1-yl)- N-
nzi m

methGyTEAIeho 2 STV ST LR ER B g tooka e Af g b vpich
sond#'relsr%%g@laﬂaﬁ@' *IJr}\IWLP? (380 Mi#; DMSO-ds) 5 8.70 (s, 1H), 7.82 (d, J = 8.8

enzyl Yoxy]t |op ene- 2- car boxyl ate as an

Hz, 1®|ﬂf78mﬂs,t"EH sof1 @, 1THH.56/R, (3003 NeiziH), DVEOdA6S 88, 811, 1H),
7. 95- 7. 3 22 3
729572&( §)ﬁ§f%zé§¥H) Pi)?’*ﬁé %S(@D%ﬁg gH)gg (s,(msH).H)

Exanpl e 47: Met hyI 5- (5- net hoxy-1
H benzi m dazol - 1-yl)-3-[(2-nmet hyl benzyl)o

yl-
Exantpité 3sh &n{é-(5- Clalotwe kiHbanziméidadolvetyhya- [(5=mﬁhvﬂbcmblwvlthlen 2-
benzi m dazol -1-yl)-3-[ (2 m et hyl
L}JEEB%E ) oxy] t hi ophenezxi‘cé/ktﬁdkxl ate
o)

CH
cl [ %3

5-(5-Chloro-1H-benzimidazol-1-yl)-N-methoxy-N-methyl-3-[(2-methylbenzyl)-

oxy]thiophene-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 diethyl 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 quenched by the dropwise addition of 2 mL of 5% HCI. The mixture
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00 I0ONSOCEB N~SOCH3 OCHB3OCH3 ~\ CH3'
H 3 C I An anal ogous procedure to that described in
WE@
met hyl
5- (5- met hoxy- 1H benzi m dagi@l - 1-yl ) - 3- hydr oxyt hi ophene-
2- carboxylate and net hyl 5-(6-nethoxy-1
H benzi m dazol -1 -yl)-3-hydroxyt hi ophene-2 carboxyl ate

was pquga; m‘?g g];pé(??%e%%le% Ibtm@%}{g tPQe{ Iéi% g/eﬁ%s% ox%élaci'ueous
layer Wﬁs@(ﬂ%b’{éﬂ GaaPethi-acklatd ahd armwm(mgmg tmwr]s 4Ateh1 driEdene

- 2-carboxyl ate and nethyl 5-(6-methox P]/
over M¢g30an Enltnatdmz goncenifatjangn [\/@gmggnd purlflcatlo by flash

|.b 2
ehromgroar b og 8eSh R P aGt GE PO B s Aol v)-
3-[(2- ﬁre@ﬁ/ll{e%&gl)oxill |then- Zzyﬁéthaﬁon'éﬁasb Bight yelB6r 01i83" rq NMRa(BpQ

A
MHz, DMS0-) 88,8345, G, 739176m 2§ 7@9((2, 159 531@;-01% z@gdq &2 X8,

21 b2 208E b A ) 2 S 2SR A 63

t hi ophene-2-car boxyl ate and Met hyl 5-(6-brono- 1
H benzi m dazol - 1-yl

3- [ 2- hy! _
Examije 89y 1y £5c{8-Chleirer] ﬁlp%ﬁmiﬁgiéaiphﬁu—iw[tz-methylbgn@ﬂ}gxx@_ ien-2-

tO CH3 N~ g CH3 | OCH3 Bp 30 r WO 2004/ 014899
ﬂe—hﬁ&,@szoos/ 024272 17 gn naI ogous procedure to that
descri bed in Exa eN 1:1 regioisoneric

m xt ure of neth (5- -1

H benzi m dazol - - 3- hy ox@thi ophene- 2- car boxyl at e
and net hyl 5- (6 b ono

H benzi m dazol - I) 3 hydr hi ophene-2- carboxyl ate
(0.750 g , 2.12 nnDI) prOV| 0.681 g (70/0) of a 1:1

regiois ic 5 m tur
An ar@l({gQUbPEﬂ%dr%Fﬂ%hﬁ e ﬁmmp{ 38 1ith S RYPWa LTy 1 ) -
bennﬁif%JZBP'l ?}éﬂhﬁqﬁ?t%o?ﬁ@ﬂ@%}lﬁﬁq&aﬁl@tm&hw )-8xy Bridphene21
enzi m’'dazo (2

carboxamide (0.0400 g, 0.0905 mmol) provided 0.0320 g (89%) of 1-{5-(6-chloro-1H-
benzimidazol-1-y1)-3-[(2-methylbenzyl)oxy]thien-2-yl }ethanone as a yellow solid. 'H
NMR (300 MHz, DMSO-d¢) & 8.77 (s, 1H), 7.89 (d, J = 1.7 Hz, 1H), 7.83 (d, J = 8.6 Hz,
1H), 7.78 (s, 1H), 7.55 (d, J = 6.6 Hz, 1H), 7.43 (dd, J = 8.6 Hz, 1.9 Hz, 1H), 7.33-7.25 (m,

3H), 5.45 (s, 2H), 2.46 (s, 3H), 2.41 (s, 3H).

Example 40: Methyl 5-(5-fluoro-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-

carboxylate and Methyl 5-(6-fluoro-1H-benzimidazol- 1-yl)-3-hydroxythiophene-2-

o)

carboxylate
\ S O,CH3
o @r .

F
Methyl 2-chloro-3-oxo0-2,3-dihydro-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

mol48995 with a 1:1 regioisoneric 15 m xt uP€r/v$2003/024272
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nmet hyl benzyl ) oxy] t hi ophene- 2- car boxyl ate as an
off-white solid. 1H NMR (300 MHz, DMSO-d6) b 8.77,

wW@20010(@%s, 1 H), 8.04, 7.95 (2xd, J = 1.8 Hz, PAT/B}§2003/024272

7.83-7.75, 7.60-7.52, 7.27-7.11(m 7H), 5.38, 5.37

(2xs, 2H), 3.77 (s, 3H), 2140, 2.39 (s, 3H). 10

Exanple 49: Methyl 5-(6-chloro-1

H benzi m dazol - 1-yl)-3-[(2- chI or o- 4-
e e T P o
the ad@é&lslléi/%ﬂwbﬂeﬁmm@ll 18vickbwith ﬂhhlﬁﬁtrﬁ\@tharﬁ:— (Tee cbimbined brganic

H benzi m dazol - ‘m¥f5 - 3- hydr oxyt hi ophene- 2- car | b%ﬁ%hat e
layers eretrieg over MagOnititredeaid copesnsraked igvacup: fAULEE

flash%Pmﬂﬁ%r{aph\ggf?@rd%PQG)%E%WP&C)a P o¥gidesh Qiciiktdte 6P0%
methlylt Mmiuﬁrdiattléﬂenhwﬂa)zom )23 -diyt mxypthibphbnm 2 edadroxy lajecong] -

metkl(ygggg hen reo-'%ﬂ“%ng%?l --}5)'% 3«% &)ﬁ({qﬂ\cﬁh te%zﬁ-(ca ’rbo\a(ylgtc'ﬁsgl

tan stfd. %lgp/mé?oﬁ@‘yz S@S%'Hs ALEN) ?8§§ A3, 1, g.% 8?6985((2%4 qg),

784H)79 (f, 38), GbBd7.59 (17, B1),77.38720 (m THH2.15 Ts, #]), 35948, 3¢k,
2H), 3.78 25 (s, 3 H). Exanple 50: Mt hyl
5-(6-chloro-1

Exaniﬁl@?f‘zﬁ/l@]dﬂlﬁg v doxy!g- [53m[e£h%vx€ 1‘# Bédiﬂﬁleg’ﬁ)nzly@tﬁﬁé]wene -2-

LTI OPITIET e =-"Z- Tdalr DUXyT dl € N

carb Q¢ WM@%yIPG‘HHyUIBﬁ(Q%(@MMy—11-&Benknmdamlde|¢itblophene 2-
Carbprgcedure to that described |n Exarrpl e 45 with nethyl

Echloro 1 H benzjm dazol [)-3- jhyd [ oxyt h iop
hen e-2-ca [bx 00 g, O’.,@Z oy “and
2,4-diflu nz brom de ( 0. 39 nmol)
provi ded 2 g (8P of net 5- (6°E'hl oro-1

H benzi nj dazol - 1-yl)-3-[(2, 4-d| fl uorobenzyl ) oxy] t hi oph
ene-2 5 rboxyl ate as an offc=white solid. 'H NVR (300
An aWhiBgousrSeed e to tBat/dbstrfoed In Eample 48 wWith 5-

methoxybenzimidazole (0.424 g, 2.86 mmol) provided 0.260 g (66%) of a 1:1
regioisomeric mixture of methyl 5-(5-methoxy-1H-benzimidazol-1-yl)-3-
hydroxythiophene-2-carboxylate and methyl 5-(6-methoxy-1H-benzimidazol-1-yl)-3-
hydroxythiophene-2-carboxylate as a tan solid. 'H NMR (300 MHz, DMSO-ds) 8 10.85
(s, 1TH), 8.63, 8.52 (2xs, 1H), 7.70, 7.67 (2xd, J = 8.0 Hz, 1 H), 7.33, 7.23 (2xd, J = 2.4 Hz,
1H), 7.14, 7.11 (2xs, 1H), 7.03, 6.97 (2xdd, J = 9.0, 2.4 Hz, 1H), 3.84, 3.82, 3.79, 3.78 (4 x
s, 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 0
N== N= _CH,
“ﬁ* T
OH

Br
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J =19 Hz, 1H, 7.83 (d, J = 8.6 Hz,
(m 1 H, 7.76 (s, 1 H, 7.42 (dd, J =
woRQ4/p18%» (m 1 H), 7.19 (m 1 H), 5.41
(s, 3H). Exanple 51: Methyl 5-(6-chloro-1
H benzi m dazol - 1-yl ) - 3- (pyuai di n-3- 10
yl met hoxy) t hi ophene- 2- carboxylate O N==~ S OICH3 0 ~
~N i 15 An anal ogous procedure to that described in

An anﬁgfggli)quﬁeglg\gé tﬁaﬁe&%rgeﬁﬁ I?.]4§ Wi‘ rr&oé)re zrml aaz1 Ig
(2.20 gﬁ% %C}Emgl Q)V%%(}h 103?0(5(3%') ofpnet MIO)SBMEH@' deure of methyl 5-

8 387 m’ml%, and potassi um
(5- brombﬂrtanam(dazmev—ya -3-Dydrpxythigphgney @ar@e&vl@&?@:@ézﬂ@h\(@@%

(6- bromgn eﬁggbqaggl—g-lyi %ﬂ(%ryﬁtmoﬁhgq carbﬁo&yf)e aﬁ a &%’Fr%"rl'éj 5.
! 6 H %QQ Wi (2xd, J =
HNM%@%@’%@MS@% Psﬁ@@o%ﬁém}ie 7208%(1‘(2%\/3 2, v ((dxd s
1.8 Hz4118), 7.77 SmHA), 254, 1H. DF7, 7rh5 ZXSH]H) 3786 6&:!) = 1.9
Hz, 1 H, 7.83 (d, J =8.7 Hz, 1 H), 773(s 1I—I),
7.48 (m 1 H, 7.42 (dd, J =8.7, 1.9 Hz, 1 H), 5.45
Examglé 43:2MethyB518 6(dichISid) 1 HIB¢ASTRIRZ821 —yl)lEI-throﬁftKl ibphene-2-
Foenzrm dazol - 1-yI ) - 3- (pr op- 2-ynyl oxy) t hi ophene-2- 25
carboxydatboxyl ate O N=\ eSO, CH, N 0 {{CH 30 An anal ogous

procedure to that desirFi\bedsy &ftpl e 45 with met hyl
5-(1 H benzi m dazol ~&_ N\ |

-yl )-3-hydroxy-2-thi enecar boxyl ate (0.250 g, 0.911
mmol ) and WO 2004¢10124899 PCT/ US2003/ 024272 119
propargyl brom de (0.d&2 nL, 80% in toluene, 1.08 nmol)

fforded I
An ana_og%%zrﬁﬂgegggeéfo tﬁat((fe;éc@‘,'beﬁd?g #yﬁ%%§'t6l-1i ophene- 2- car
dlchlolg@é%kmr@az?& (2156 gng gsmdrnblr] p@vu;rm;o Erzg@@ i ), of?\g‘@yloﬁls,?
dichlozo-7 _FSt()q?rEg'!miquj—j i) g1h(y(i:§,0xyﬁ17q;bh'enq~24@rb,oxg%’te(eﬁ'a é,q)(sol’iq-j o

NMR fg@o A{H{H)DKA%B*%W éig Zw J 1%)')?81%3 7@-9 85%{ 1|~?) F18(s3
1H), 3579((5 -3H)ono- 1

H benzi ni dazol - 1-yl)-3-{[2-(trifluoronethyl)-
benzyl ] oxy' }t hi ophene- 2- car boxyl at e and Met hyl

Examaé G§: Wieqm?'51(5%-9Wﬂ16§2ygﬂ4-‘8l3ﬁﬂfn}@aidl-1 -yl)-3-hydroxythiophene-

1H, 7.77-7.69
8.6, 1.9 Hz, 1
(s,

-

2-carboxylate 0
N= [ CH,
o]
“\—Q\/\,(k
OH
0
/
HC
H,C

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-hydroxythiophene-2-carboxylate as a tan solid.
"H NMR (300 MHz, DMSO-ds) 3 10.81 (s, 1H), 8.46 (s, 1H), 7.34 (s, 1H), 7.24 (s, 1H), 7.13
(s, 1H), 3.85 (s, 3H), 3.82 (s, 3H), 3.79 (s, 3H).

2HYCT/BS2083/024272
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3-{ [2-(trifl wuoronethyl)benzyl]oxy}th

i ophene- 2-carboxylate 10 o N==:\ eSO CH N=\ S O CH3
WORM4NIBICF3 | / OCF Br \ ' \ | Br 15 An aned'Dys2083/024272

procedure to that described in Exanple 45 with a 1:1

regi oi someric mxture of1tethyl 5-(5-brono-1

H benzi m dazol - 1-yl ) - 3- hydr oxyt hi ophene- 2- car boxyl ate

and met hyl 5-(6-brono-1

gy_?mg- car boxyl at e
yl benzyl
methyﬂhdmvlﬂﬂyltﬂloﬁxﬁalegz camoﬁﬁﬁemml) provided a 1:1
regi ol someric mxture ofoproducts. The m xture was 20
separated by fl as

A\ chs fPotaphy to afford 0.0952 g
(33% of nethyl 5Qprdlono- 1 H be
@: {[2- dzrlcf,_J uor onet hyl ) - benzyl ]oxy}th

nzi m dazol - 1-y|
i ophene- 2- cafiboXyl at e n'off-white solid: 'H NWR
(300 MHz, DVMBO- @) S 8.79 , 1H), 8.04 (d, J= 1.8 Hz,
1 H, 797(d J = 7.6 Hz, H),785777(m2H)

Methﬂ 57@ d—ﬁrchl%rd‘-')l H—b%n@i%uﬁ;ﬂbl 1- y}ﬂ)-3 h?d@)QBt@]Q)phéne;DZ c%rtﬁ)x (
S
(0. 09(13»@. 0. %ﬂdnmola)%sd lgso(\@d% 5<mL 0 %Nmbmhwlfamqasmdq: wmfds-smrrmg

sold BASYTy Sxpee SpEIns B3 ba) s 4RG3 W0 S mppione -

Meth@@édqu broﬁlld@WO@ﬁQ\Q OBz mnkdVBAs diekd ﬁa&yﬂ’ﬁge( The ﬂeabﬁlon was
2H), 7.85-7.71 (m 4H), 2 (m 1H,
stlrred7fc5:§$5(mxgrs and:pogreg intojethylggetate qxbd wgengh@ §aye|;5|.\|yere 3.78

/: 3/
separ'qgtgfq, @tﬁg%%%gﬂgpﬁéﬁgg%@@ Jq!n%?r%% Tﬂgé&zgmedlc?r&ue%ﬁéﬁ%rg
were ExtBREet Withlaggl acbta)té Yand-thd orbsinéd blrtgnmmﬁtyhsslwere dried over
benzyl %oxy]thl hene- 2- car hboxyl ate O N=- =~ (IE;S

MgSOp. Bresolufion wasditiamed. concentapted ihyasy idmusiedy 8ty ¢ hat
chrorrgaecégfr'éblkﬂﬁfé) éfﬂ)r%ﬁﬁplg%ﬂ% 3\1" ﬁl@thgpﬁ—l?yb o@c’h otoBrH-benzimidazol-
1-yl)-3-[(2-methylbenzyl)oxylthiophene-2-carboxylate as an off-white solid. 'H NMR
(300 MHz, DMSO-ds) & 8.80 (s, 1H), 8.14 (s, 1H), 8.05 (s, 1H), 7.79 (s, 1H), 7.55 (d, J =
7.5 Hz, 1H), 7.28-7.24 (m, 3H), 5.38 (s, 2H), 3.77 (s, 3H), 2.39 (s, 3H).

Example 46: Methyl 5-(5-fluoro-1H-benzimidazol-1-y!)-3-[(2-methylbenzyl}-

oxy]thiophene-2-carboxylate and Methyl 5-(6-fluoro-1H-benzimidazol-1-yl)-3-[(2-

methylbenzyl)oxy]thiophene—z—carboxylate
N:\N S O/CHa
\ I \
9  ch,

An analogous procedure to that described in Example 45 with a 1:1 regioisomeric

mixture of methyl 5-(5-fluoro-1H-benzimidazol-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%) of a 1:1 regioisomeric
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di met hoxy-1 H benzi m dazol -

-yl ) -3-hydr oxyt hi ophene- 2- car boxyl ate (0.108 g,

wornekpiand 2-tri fl uoronet hyl benzyl

0. 323
brom de (0.PCRU003/024272

0.971 mmol ) afforded 0.109 g 10 (69% of nethyl

5- (5, 6-di met hoxy- 1H benzi miedazol
trifluoronethyl
as an off-white solid.

-1-yl)-3-[(2
benzyl ) - oxy] t hi op hene- 2-carboxyl ate
"H NVR (300 MHz, DMSO d6) S

mixtur(se'rﬂéor%(ﬁﬁyl é(%%u?%;?ﬁ—féaﬁimi]dﬁ% ?g—g?— 3%3#?;\;,@8“2?& 7.76

oxy] th"'d)pheﬁe-&%s(rﬁox latéhnd mhed§l 546 flllol‘d)—1H50€53m(|$azoI2ﬂ-l)yl

meth

Dmsood%S@@zﬁz%?

hxlﬂ)xss]ib leeh@m((jf@wlbemﬁé ASHN P%XW F%SCI' é ﬁ%kﬁ%i’{jﬁl
s, Bt 4 AR 7SS P R S

%"7 $oxs,

ogous

2H), 3p|7?§g¢l|91r2e3g @ 3H)at described in Exarrpl e 45 w t h net hyl

5 di net hoxy-1 H benzi mi dazol -

roxyth i op h ene-2-ca rboxyl

ate (O 100 g,

-yl)-3- hyd
0. 299

Example 2 {7) Nﬁe;tﬁyl% &» 91}:%&\2 1%2%;{@%9"(‘ \8)931 94‘ 91§93'l&n2®0§ﬂ2

th.opﬁ’enke(zlc%dwﬁde@hemmwIs}@mxmkthﬁx\whﬁbmzmﬂmw-\a) 3-[(2-

Hbenzi m dazol -1 vyl
methyienzyioxykthiophene-2-caroorriate

) thi ophene- 2- car boxyl ate as an
300 MHz, DI\/ISOdG) S 8 52 (s,

7.59

1. 5 ,
CH? 35 (s, 1
7l(s 3.83

14899 © CH,

1 H), 778(s 1H)07.62(d,J:

(s, 1 H, r\siN £H9 3, 6.

H, 7.31 ( 5.52 (s, 2H

(s, 3H, 3 . cMO 200

PCT/ US20 24272 Exarrpl e 56 Met
3-[(2-br Hﬁobenzyl)ox - (5, ged

H benzi m dazol - 1- yl ) ™1 ophene- 2- car box

mathox
yhate 0O N~ 1% S

An an@dgids piocBiure @ fhati@Schbed inExample 45 with a 1:1 regioisomeric
mixture of methyl 5-(5-methoxy-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-

carboxylate and methyl 5-(6-methoxy-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-

carboxylate (0.255 g, 0.838 mmol) gave 0.249 g (73%) of a 1:1 regioisomeric mixture

of methyl 5-(5-methoxy-1H-benzimidazol-1-yl)-3-

[(2-methylbenzyl)oxy]-thiophene-

2-carboxylate and methyl 5-(6-methoxy-1H-benzimidazol-1-yl)-3-[(2-

methylbenzyl)oxylthiophene-2-carboxylate as an off-white solid. "H NMR (300 MHz,
DMSO-ds) & 8.67, 8.55 (2xs, 1H), 7.95, 7.76-7.67, 7.56—7.53 (m, 3H), 7.34, 7.30-7.21,
7.07-6.97 (m, 5H), 5.38, 5.37 (2xs, 2H), 3.84, 3.83,3.77, 3.76 (4 xs, 12H), 2.39 (s, 3H).

Example 48: Methyl 5-(5-bromo-1H-benzimidazol-1-yl)-3-[(2-methylbenzyljoxy]-

thiophene-2-carboxylate and Methyl 5-(6-bromo-1 H-benzimidazol-1-yi)-3-[(2-

methylbenzyl)oxyl-thiophene-2-carboxylate

o)
N::\ S CH, N::\ S .CH,
QI NK\/\’KLO
O cH, O cH,
Br b b
' r
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An anal ogous procedure to that described in Exanple 45
with nethyl 5-(5,6- dinmethoxy-1 H benzim dazol -1

WO 0040818y dr oxyt hi ophene- 2- car boxyl ate (0. 100 BCT/0S299024272
nmol ) and 2- br onobenzyl brom de (0.0905 g, 0.362 nmol)
provided 0.114 g (76% of11Z0 net hyl
3-[(2-bronobenzyl ) oxy] - 5- (5, 6-di net hoxy-1
H benzi m dazol - 1-yl )t hi ophene- 2-carboxyl ate as an

An an%g%u\é‘?)il}gcggar%ltia ghat' d?s&'MRd ?%W%S WOJ dﬁ)r}e_gioﬁorﬁéfi(.( S,

mlxtur% dfl}netﬁyl &8( 5@§romvlo Wwbegmgq?aégldﬂ-yl)rla ~hydtoRythibplenet2-2 Hz

carbowlatg and7mgt}1y§ 61brp|po Bi- h@pZ(rglga@,hﬂ —ylg-SSWd(cg(ygi %g]_lbene-gz 83
carbo%l?a(t%ﬁ@%) Q:h? ?2 ﬁn?rlollaﬂ)wdé&o BRI Boyuf-a VBtYHdisomeric

mlxtu}d'dﬁﬁh?chwBi@bimﬂo-yH)beEZI(rﬁda’szy—lyﬁeii-lf](@xw:thylbenzyl)—
t hi ophene- 2- car boxyl ate 0

oxy] thivphrpe-Rytareaxyaiea wethy} 5-(8- bromo S ben2|mlglazol 1—% 9
meth%ﬂ%@%&%ﬁ@é@glﬁé&%og\d Q%Mth\NFPIFP@ﬁFIG 24 s oo I

trlpheny phosphi ne (0.0890
DMSds) 8-83598.MMEdxs, vwa)rao@mazmd_ 1 8 Ha, 1H), B83-7.75, 7.60-7.52,

tetrah drofuran With stir a on was cool ed
7.27-1.61(0, &), 538 3325 2R @aﬁﬁd %6@3 (r;?%l 0.35 nmml )

was added via syringe. Diethyl azodl carboxyl ate

(0.053 nL, 0.34 mmvl) was added dropw se via syringe.

ExamglB @9y epehyl @(&A&ﬂor\ma‘rmﬁmenzlm|damje‘n=vh)é|°r[ié1€htm®-ér-and

stirred_for 3 hours m xture was adsorbed onto
ﬂUOVQi)ﬁUZYHQXY]ﬂIIOPMHﬁrZﬁCﬁTbQXY |on by f| ash Chr onmat ogr aphy

af f orded 0.0725 g (65% of grethyl 5-(5,6- dichloro-1
H benzi m dazol - ~CH,

-yl)-3-(3-furyl ms : ior?hene- 2-car boxyl ate as an
30 inseparable m re wth diethyl

hydrazi ne-1, 2-di c ich could be easily

renoved in the wor@up of th Il ow ng reaction. 'H
NVR (300 MHz, DMSO d6) 8 8. 2004/ 014899
PCT/ US2003/ 024272 122 (s, 1 F8.14 (s, 1 H) 8. 07

An ar]q]:‘ogo?s %c%%tas% %ha(;[i ’discgﬁed}in% ’a_grp A_%'ywt% é’ﬁ'%l?yl cl(l&r*o—
1H-bénz%md9z<§-1tl§|% 31h¢@ro>85h|8?%e§ngt2 -2hoxyatZ 0.(60 g, :m)z4 rﬁxalﬂrpmda

2- chlbrdae#mombmzw amigk 0.886920. 0389 mraelhexeyided 8131 g (90%) of
methylhé ?(P hI‘naloro %Hgbaew%é@z% —?-\m—ﬁ\ﬁ(’z\-chﬁsorjoti flgo%nzyl)oxy
thiophene-2-carboxylate as an off-white solid. 'H NMR (300 MHz, DMSO-ds) & 8.75
(s, 1H), 7.89 (d, J= 1.9 Hz, 1H), 7.84-7.78 (m, 2H), 7.78 (s, 1H), 7.56 (dd, J = 8.8, 2.7 Hz,
1H), 7.42 (dd, J = 8.6, 1.9 Hz, 1H), 7.35 (ddd, J = 8.7, 8.7, 2.7 Hz, 1H), 5.42 (s, 2H), 3.78
(s, 3H).

Example 50: Methyl 5-(6-chloro-1H-benzimidazol-1-yl)-3-[(2,4-difluorobenzyl)oxy]-

thiophene-2-ca rb0>.<y|ate N=\ 8 o-CHs
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NO C O C DX 10 An anal ogous procedure to that
described in Exanple 57 with nethyl 5-(5,6- dichloro-1

woRmenrisnd dazol - 1-yl ) - 3- hydr oxyt hi ophene- 2- car PORYERD&024272

(0.0900 g, 0.262 mmol) and furfuryl alcohol (0.029
m., 0.34 mol) provided 010825 g (47% of nethyl
5-(5,6-dichloro-1 H benzi m dazol -1-yl)-3-(2-furyl neth
oxy) - t hi ophene- 2- carboxyl ate as an inseparable

An a{fBiais et 2o Fhdbilesdhiof FEERTicke 5 Wi AnARIN T Chior.

1H—bér&hdﬂi@‘ékdll9 VlﬁémydmytkﬁdrbH‘dsz( &anme ((IWB@ 06)24 nanca 7
(s, 1 H, 8.14 { 1 H, 8. ;9 H.

2,4- d#lupg)t(eaéyl bppreide (a54gmlg 0139 mmopuorovgie\;l 12@@(879}) gf gleﬂq

5- 6-&1§ro§'ﬁ61-b3e§z*%d ? 15%-3y£5dé1{(2é;¢f|§?r%bggyl?ﬁgftﬁ iophéfe-25- 36

carbo’iylé’é:,a@,awdfhm:t@sdnd H NMR (300 MHz, DMSO-ds) & 8.74 (s 1H), 7.89 (d,
H benzi m dazol - t hi en- 3 | met hoxyé
1B HRoDRRES B gen 0] e 7:@9 I8 . 1), 743 (¢, Jor 86

19Hé§k@f@ﬁ?ﬁ%Qﬂ§9%§thﬁgﬁ%uﬁ @%? @eggribed in Exanple

H benzi m dazol - 1-yl ) - 3- hydroxythlophene 2- car boxyl at e
(0. 0900 0.262 mml) and 3-thi gphenenet hanol (0.032
Exameie 5o Methikfol6-chlorsol Babenaniatel-ir v SRy - S by |

1,0
imefokptfoferif!s aQC_}X te_:3 (thi®n-3-yl met hoxy) -t hi ophene- 2

- carboxyl ate as am=hnseparahbl@i,ni xture with diethyl

' A “whi ch 30 coul d be easily
e fol |l owi ng reaction. 1H
NMR (300 MHz, WD PCT/ US2003/ 024272 123
DI\/SOd6)8878(s,11H) 8.J1&Ns, 1 H, 8.04 (s, 1
H, 7.71 (s, 1 H, 7.66 (m ,760(de:50

An artagogo}_upwrocgggjg t(e gha%ﬁgﬁcrlbg ma@péeozh WétFlemt%yl@ 6- chloro—
sV I  Bbp O sl 05 02008,
(oronQorhethyl) ri0iBkBytifobromide (0.0980g, 0.387 mmol), and potassium

carbonate (0.107 g, 0.774 mmol) yielded 0.0393 g (30%) of methyl 5-(6-chloro-1H-

benzimidazol-1-yl)-3-(pyridin-3-ylmethoxy)thiophene-2-carboxylate as a tan solid.
"H NMR (300 MHz, DMSO-de) & 8.72 (s, 1H), 8.72 (m, 1H), 8.58 (dd, J = 4.8, 1.5 Hz, 1H),
7.93 (m, 1H), 7.86 (d, J = 1.9 Hz, 1H), 7.83 (d, J = 8.7 Hz, 1H), 7.73 (s, 1H), 7.48 (m, 1H),
7.42 (dd, J = 8.7, 1.9 Hz, 1H), 5.45 (s, 2H), 3.79 (s, 3H).

Example 52: Methyl 5-(1 H-benzimidazol-1-yl)-3-(prop-2-ynyloxy)thiophene-2-

carboxylate 0
N=\ S O,CHE‘
N \ ’
o]
\\
CH

An analogous procedure to that described in Example 45 with methyl 5-(1H-
benzimidazol-1-yl)-3-hydroxy-2-thiophenecarboxylate (0.250 g, 0.911 mmol) and
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O A J S C 10 An anal ogous procedure to that

described in Exanple 57 with nethyl 5-(5,6- dichloro-1
woRmenrisnd dazol - 1-yl ) - 3- hydr oxyt hi ophene- 2- car PORYERD&024272

(0.0775 g, 0.226 mol) and 2-thi ophenenet hanol (0.028

m., 0.30 nmol) provided 0.18599 g (600/0) of nethyl
5-(5,6-dichloro-1
H benzi m dazol - 1-yl ) - 3- (t hi en- 2-yl met hoxy) -t hi ophene- 2

provargy i an0d 2 piap o SIOTR: oo i b S g 2L
methyl %EPN%ntlmlddi@! W?l)kl-lg)r@ﬁ ZLMIdxs)]thuophm Z-eadbbxwaite aibﬂ

tan solfd., 1H$\II\(DI5 xc)@ Mliz IHMSO7deT)§ 8(759 .11H);)7 887(d6li|) (didHiz. JHi 75310(0' J
- 7.5 Riggt 561 150, 70575 (R 2y 501 e - a0 o, syl 3l O3

(t, J = b3 H?QHW%{%} il ﬁn5F1()6 Chl oro-1

H-benzi mi dazo [ (2- et hyl benzyl ) oxy] t hi ophene-

2- carboxam de o S CC NH2 O 25 CH Methyl

benzy@omﬂmmh& zzx@esbcmya@@gind Meas/as-e(ettimm@-1HAanmaamm-yl)

nmet hanol (15.0 2.0 Min MeOH, 30 nmmol) was added,

3- {[Zdtﬁtflmomaﬁb%@@nzw\bxv}ctbl@pbwe -Fgarboyylate was placed in an
oi | bath preheatedoto 80 C, and stirred &t that

t enper at ug for Odmurs. T ea wals, cool ed

to roomt ,%and an adh'e—t:{N QI}lSOO mL of the

noY, sol ution added.~qThe vessel was

reseajed~afid heatijhg YW 2004/ 99 PCT/US 003/ 024272

124 continued for ap—additionalg 44 hours.e reaction

was cooled to room per at ure and adsor{p ont o
silica gel. Purification by flash chr onmat ogr aphy

TR AN A
mlxtuFEe@IzMQEhg‘lpg ‘Pé-‘b{lorNé )IH%e[n&@m@?zbhﬂa@)ewmﬁ%ﬂﬂdghh@@hene 2-
boxam de” as sol i

carboﬁﬂ/ﬁ@adﬁ)mﬁh‘,ﬂ 56(8 lQrsmoEU MpoenzmBlazglel-yl- 3:hy;lrg>(y|t|2|oplleqq)2-
carbO)iyl.ﬁf 630%3 Q%BGZ rﬁmnr%hgleE'_Pﬂ’ugrq[Be%h\gl %yl(bcqém'% o?g:? g (s,
0.682mrhol) provided a 1:1 regioisomeric mixture of 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)-benzyl]oxy} thiophene-2-carboxylate
as an off-white solid: "H NMR (300 MHz, DMSO-de) & 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), 5.50 (s, 2H), 3.78 (s, 3H), and 0.0970 g (34%) of
methyl 5-(6-bromo-1H-benzimidazol-1-yl)-3-{[2-(trifluoromethyl)-
benzyl]oxy}thiophene-2-carboxylate as an off-white solid: "H NMR (300 MHz, DMSO-
de) & 8.73 (s, 1H), 7.99-7.94 (m, 2H), 7.85-7.71 (m, 4H), 7.62 (m, 1H), 7.53 (dd, J= 8.6,
1.5 Hz, 1H), 5.52 (s, 2H), 3.78 (s, 3H).
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Hz, 1 H, 7.34-7.21 (m 3H), 6.88 (br s, 1 H, 5.44
(s, 2H), 2.40 (s, 3H). Exanple 62: 5-(6-Brono-1

woRenrdissd dazol - 1- yI )-3-{[2-(trifluoromethyl) betwykioe3/024272

10 oxy}t hi ophene-2-carboxanide O N==~ S NHa O CF3 r

\ 15 An anal ogous procedur'@0to that described in

Exanple 61 with nethyl 5-(6-brono- 1

H benzi m dazol - 1-yl)-3-{[2-(trifl uoronethyl)benzyl]oxy
Exam})lehi'40 Niethet 25, ardatyibat-eH-tedzidddRolg 1 -y -1 §B -t blomethyl-

rded 0. 0557 60% of 5-(6- bronD 1
benzy&_o &Wpahqmsﬁﬂcarboxy(late " (

yl)-3-{[2-(trifl uoronet
boxam de as an of f-whit
DVSO-d6) 5 8.67 (s, 1
7.89-7.71 20 (m 5H) o~ & (s 1 H)CF37 67 (m 1 H),
7.52 (dd, J = 8.6, 4l 8 | 1 H, (br s, 1 H),
5.56 (s, 2H). Exanpl”eces 5- (5, 6 et hoxy- 1
H benzi m dazol -1-yl)-3-{[2-(trifluoronethyl)-
An artadoyoyb pmceyd urhito piee nlescAbechintdoca mipledéS @ith2Bethlyls-(56-\ |
. NHZ naI o ous procedure to that
dimeifoxyy’ %QWZI%'dgpgﬂpkvqb@wdm QROERS T2 rp Vol OBo Ry 24
Z I t
mm"ﬁapﬁaeﬂr@“g%t%bwz ool iR 10252 L IATRRY bRy 0. 9
(69%L af methyl 5t(B.6ptimetiueyt16/-B3ZimidazoBA9)-341(2-

triflugiobiee Ry e E iﬁ%"eﬁq%#z@%%ié’%% 31 e ol MR
(300 szam}/@oLasggte mga 1ﬂ9>l7lg% 8(d ‘H 7 IBWB @)09 SM'J'Z76 @@Fﬂ 9%6 3(?
TH), 7.81 (dtl, 7.7, 7.72Hz, (H), 735@ 1H)37a3 (QbH)sSS?»]lslﬂ)—l) 358456 3(H9

64:
3.83 (2?}1 Q?égg giﬁi gr obenzyl ) oxy] - 5- (5, 6-di net hoxy-1

H benzi m dazol - 1- yl)thi ophene-2-carboxam de o N==\ S
NHa
Example 55: Methyl 3-[(2,6-dichlorobenzyl)oxyl-5-(5,6-dimethoxy-1H-benzimidazol-

@«f

be@zy Q:X{y}thl ophene- 2- car
% NVR (300 MHz,
g, J=1.6 Hz, 1 H),

1-yl)thiophene-2-carboxylate

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
mmol) and 2,6-dichlorobenzyl bromide (0.0869 g, 0.362 mmol) provided 0.117 g (79%)
of methyl 3-[(2,6-dichlorobenzyl)oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl)thiophene-2-carboxylate as an off-white solid. "H NMR (300 MHz, DMSO-ds) & 8.52
(s, 1H), 7.78 (s, 1H), 7.62 (d, J = 1.5 Hz, 1H), 7.59 (s, 1H), 7.51 (dd, J = 9.3, 6.8 Hz, 1H),
7.35 (s, 1H), 7.31 (s, 1H), 5.52 (s, 2H), 3.87 (s, 3H), 3.83 (s, 3H), 3.71 (s, 3H).
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N 10 0 CCd H3C H3C C An anal ogous procedure to
that described in Exanple 61 with nethyl 3-[(2, 6-

walc@hlosebenzyl ) oxy] - 5- (5, 6- di met hoxy- 1 PCT/US2003/024272

H benzi m dazol -1 -yl)thi ophene-2- carboxylate (0.115
g, 0.233 rnnol) afforded 210392 g (35% of 3-[(2,6 15
di chl or obenzyl ) oxy] - 5- (5, 6- di net hoxy- 1

H benzi m dazol - 1-yl ) t hi ophene- 2- carboxam de as an

Examﬁ&%é-“‘ﬁd'eiﬁv'%Mho@%ew%%éﬁ?%é%%*@Pﬂﬁ?%-?».ﬁ%bfﬁ%ﬁﬂé‘a?o@
yl)thldlphénéjé-ﬂcalbd?&datg 60 (s, 1 H, .52 (dd, J = 9.1, 6.9

Mz, 1 H)y, 7.35 (s, 1 7330 SCHal H, 6.63 (br s, 1
H, 5.58 (s, 2H), 7 ©°3.83 (s, 3H). 20
Exanpl e 65: ]

3-[ (2- Bronobenzyl y - 5- (5 -di et hoxy- 1H benzi m dazo

| -1- yI)thlophen@- -garboxam dg ™y, ==~ S NH2 oI / O
Br H3C H3C 25 AnHshal ogous pr dure to that

described in Exanple 61 wth nethyl 3-[(2-

b -
An anlgl-oﬁgﬁszﬁ?rﬁlé%ﬁazoﬁﬂfa?f%éh?%% (reiggge'lﬂg|>é IcJ)[P>]<y eggyéS (56; 112 g,
dlmet(ﬂo%ZEHIBEﬂlzﬂm@észﬂ dﬁ)dB-OLyGQﬂﬁhg)phafVé)@ -cafboxylate (0 100 g, 0.299
oxy

mmolp s A P BTV OrO DI O 9163 TRRFDIAHEA 0. He 76%) of
meth%l% ?%gﬁéﬁﬁz%l)&z/ﬁ]g (?Qﬁi @9@)&(% Wﬁ%gﬁﬂ 16ylﬁh|4)§he(ra)r
2- carzoﬁlﬁaté B3 arl offlwhite Sid( $H NMRHBOO W/IH%;LDMQIO dls) 81}3 516s, 91), 7O3

(4dd, gt m&"mmméyz iy U681 105 7 4. 0dst 47 BT 12 e

N T e T T

3H), :asta(soslﬂusm(soal&)jure to that described in Exarrpl e 33
with methyl 5-(5,6- dichloro-1

H benzi m dazol 1-yl ) 3-[(2- mst hyl benzyl )oxy] t hi ophene-
Ca Da : L 9

Methyl 5-(5,6-dichloro-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-carboxylate
(0.0900 g, 0.262 mmol) and triphenylphosphine (0.0890 g, 0.339 mmol) were dissolved

in 4 mL of tetrahydrofuran with stirring. The reaction was cooled to 0 °C, and 3-
furanmethanol (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-de) & 8.79
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10 yl)-3-[(2-m ethyl benzyl)oxy]thi ophene-2-carboxylic
acid as a light tan solid. 1H NVMR (300 MHz, DMSO- d6)
w@20020849¢s, 1 H, 8.78 (s, 1 H), 8.14 (s, 1 HCT/BSDA3/024272
(s, 1 H, 7.73 (s, 1 H, 7.53(m 1H, 7.29-7.22 (m
3H), 5.35 (s, 2H), 2.39 (®2 3H). Exanple 67:
5-(5-Fluoro-1
H benzi m dazol - 1-yl ) - 3-[ ( 2- met hyl benzyl ) oxy] t hi ophene-
1 -C lci [ d 5 Q- =
. TS THE BBL G THPG S O ST eI 173 . 19, 770 4.
1.6, 1.5 Mzoneast Ridsac=hicol VIsi Kz, ad), 6.20(9 2MK3.7@1(s,GH.N=\ S OH N
N\ |

OCH3 1 / OCH3 F 20 F An anal ogous procedure
to that described in Exanple 33 with a 1:1

Exampl€ 950 18, 6-GiLMbRY- HYenARidaybI- Pyl {2 -aayPnekhox

thioplayl2-darephgate- 2- car boxyl ate amd net hyl
H benzi m dazol - 1-yl ) n3a[ (2525 _CH,
met hyl benzyl ) - oxy] t hi opkee-J2- c8r boxyl ate (0.285 g,
0.719 mol ) providgd O 21 o(78% of a 1:1
regi oi someric my, e~ 0of
5- (5-fluoro-1H bénzi i dazol - 1-y-P- 3-[ ( 2-
met hyl benzyl ) oxy] - t hi' ophene- 2- lar oxylic acid and
5-(6-fluoro-1 H benzi m dazol - 1-
ags brode i IExéfpREYONE Aty BAS)E-i C
An a“é@&‘“*%é*"i“’ﬁ% f%@gggﬁgamﬁl K (300 w,mego)d&g% 6
dichldka- 18#bérzimigazal- 1Hyl)-3ghyEBoxyghigthepesescargoxyjate (0.G900(grD-262

mmolggrlld ér@%ﬂ@?co%gh_@%zé%ggo,# fgl?w?l}rgrogafc? H?s%%[j')(goé)dfc?f(%aétgyl

5-(5,62lkchlord1BBdngimidddbl-1WD-2024( A IAE A RERIOERR0B/caD2yI2te
127 Exanple 68: 5-(5-Mthoxy-1 )

as an lhsoparablaindetzed with ylpe)th\ghWrzzme—1 ,2-dicarboxylate, which could be

casV B BT Y ORI O RIPAiode SRS M oot physo-ed
5 8.75?@%?%',}.1 @@/} HEBQD{@@PH%ZBE%GKM?S%@M=d1.@, @8 Hi Bi) BTN

0 CH3 &3 | Hsg An
(dd, JanaRdy® He, ). FEEUEde/ + 3.2 AtHzdHdeb-86 &a2ki 32 dnsHE 33
with a 1:1 regioi soneric

5-(6-fluoro-1

Example 59: Methyl 5-(5,6-dichloro-1H-benzimidazol-1-yl)-3-(thien-3-ylmethoxy)-

thiophene-2-carboxylate o
N= [ CH,4
N o}
J\\fL
o]
cl

Sy

An analogous procedure to that described in Example 57 with methyl 5-(5,6-
dichloro-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-carboxylate (0.0900 g, 0.262
mmol) and 3-thiophenemethanol (0.032 mL, 0.34 mmol) provided 0.0745 g (65%) of

| methyl 5—(5,6-dichloro—1H—benzimidazol-1-yl)-3-(thien-3-ylmethoxy)—thiophene-z-

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,
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10 m xture of nethyl 5-(5-nethoxy-1
H benzi m dazol - 1-yl ) - 3-[ ( 2- net hyl benzyl ) oxy] -

wa hiosphsoe- 2- car boxyl at e and net hyl 5-(6- met hoRGF/1S2003/024272

H benzi m dazol - 1-yl)-3-[(2- m et hyl

benzyl ) oxy] t hi ophene- 2- canp®xyl ate (0.243 g, 0.595
mol ) provided 0.217 g (92% of a 1:1 regioisoneric

m xture of 5-(5-nethoxy-1H benzi m dazol-1-yl)-3-[(2- m

ows 4 DF R ) B1V18 BARBRARGABL5 00 s S o e
—5092@14& ReNZY) Waxyl s, ephenedRseeihoNyBi7e (gHH as a pal e

owsolld TH NWVR (300 Mz, DI\/ISOdG) 6 8.93, 8.79
(2xs 7.80-7.68 (m 2H), 7.53 (d, J = 6.6 Hz, 1

Exam'épe,(so ,J\ﬁéthyl_,s I?%G_dlcb oggcg ml;l—éé_rl?z,lmlaazloq) 4 y7 )_gﬁi;}{lgri(g%lm}l.xhoxy

tthpRen?EsZ((%l‘bog(Vhlte 20 Exarrpl e 69 05 (5 Br omo- 1

Hbenzi m dazol - 1- yIN:&N[(Q yhpenzyl)oxy]thlophene-
2-carboxylic acid an

5- (6- Brono- 1H benz dazot=45yl)-3-[(2-

nmet hyl benzyl ) oxyl-t'hiz6phene- 2- car boxylic acid 0 0 N~ S

OH N==\ OH \ N\ I&g\ N\ I CH3 I / 0 CH3 Br '\

Br I \' An anal ogous procedure that described in

Exanple 33 with a 1:1 regioisoneric mxture of nethyl

- I nzyl)

An aS ShERR At 16 BB SETERL ) Bromblc sPulthin TRy oA
dichl&rot 6H-bearimidalzblbBy R i 3xhgraxyfthibplydne- B—CBt(bﬁxyI:meéﬂ) ﬂXIIS g, 0.226

mmoﬁ.@gzyl %p%%]a%gétggrgg@g 5 %\gcg’gg%lfrg)ie é de%OOOOS%Q g ( 6%37? of

meth Fﬁ_/ éJ§ .‘821?%%}2”{#%%2&512 3Q(fth|@n-:]2-§|4nfe%x?) ﬁﬁ(ﬁfﬂfeh@-Z—

xture 0 ono-1 enzi m dazol -
carbdmtalhg/hstmnmyﬁp)ambge]mmmrcph‘élrrhemyldardeH &0 rbi)xa t:f:. which

T B RL dinT rboe g
DMS@Q#]SS’ 8 gaf;ko"r'gﬁs 101?(9(1 HMEs ( E"\@@ﬂﬁé (251 Hl)27 Bil( d(jb! 30, 1 2Hi)z

8.04
1H), %30 (@, H=,3.4, 1bez WHBI 077(d<77/=(2m5ﬂlz:w8 5357Hz.,2m 3:7B(s7
Hz, 1 H, 7.73, 7.72 (2xs, 1 H, 7.61-7.50 (m 2H),
3H).7.31-7.20 (m 3H), 5.35, 5.33 (2xs, 2H), 2.39, 2.38
(s, 3H). Exarrple 70: 5-(6-Chloro-1

H benzi m dazol - 1-yl ) -3-[ (2-Chl or0- 4-f | uor obenzyl ) oxy] -
Exantphe 6bh5~d@-(2ﬂqra+1tbbmnzm|dazgl-d -yj)-3-[(2-methylbenzyl)oxy[thiophene-
2-carboxamide o

N= S
NH
o)

CH,

Methyl 5-(6-chloro-1H-benzimidazol-1-yl}-3-[(2-methylbenzyl)oxy] thiophene-2-
carboxylate (0.172 g, 0.417 mmol) was placed in sealed tube. Ammonia in methanol
(15.0 mL, 2.0 M in MeOH, 30 mmol) was added, and the vessel was sealed. The tube
was placed in an oil bath preheated to 80 °C, and stirred at that temperature for 24
hours. The reaction was cooled to room temperature, and an additional 15.0 mL of

the ammonia in methanol solution was added. The vessel was resealed and heating
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I0N::::\ SOH Od | ' \ / An anal ogous procedure
to that described in Exanple 33 with nethyl

WG2(08/0ci8hor o- 15 1 PCT/US2003/024272
H benzi m dazol - 1-yl ) -3-[(2-chl oro-4-fl uorobenzyl ) oxy] t
hi ophene- 2-car boxyl ate (Q@2428 g, 0.284 mmol) vyi el ded
0.0805 g (65% of 5-(6-chloro-1H benzi m dazol-1-yl)-
3-[(2-chl oro-4-fl uorobenzyl ) oxy] -t hi ophene- 2- car boxyl i

contit‘ilte"i'igfjgg ?@rﬁd@ti@%\ I }_A‘)gf h%g}s; ihe( ée'é'cti&ﬁ?ﬁ %)%869“@'49%?%%%&8\1 re.8
and adsfed ontoilich gel7 PEifi¢ativn by fasl crontdgrifihy frotifed TOMY g
NN N Y oA

B =C l [ Q- . 9. .
e kS ey ppdtonlep e s pelow
solid. t’Hlehémn MHQ&)MS(X—)dk I&:S GE(sdeJ) W82 &, O 8. QEIZNI-[) 78 (d, F=

nal ogous proce hat descri bed i ampl e 33
21Hw1 7,@ 5 BBl 0751 dJ 7.0 Hz, 1H), 7.40 de 8.6, 2.1

L2552 BB %‘ﬁfﬁ%ﬂ'%w’smzzzfph

0 0860 g (75% of
6- ch

5( _c e, _ _ 2,4- )
ghe A P88 an
OX tﬂfd’ @mtzecﬁwag‘,de H NVR (3000\/\0 2004/ 014899
—Y}—PC’PPUW NZ%\IM—Q |9d6) 8872 (s, 1 H,
7.87 (d, J =1.8 ].8 d, J 8.6 Hz, 1 H),
7.72 (m 1 H), 7. (s, 741(dd J:8.6, 2.0

Hz, 1 H, 7.34 (m H, 7.1
Exanpl e 72 5-(6-Chl gro-

H benzi m dazol -1-yl)-3-(pyrid 5- yl met hoxy) t hi ophene-
5 2-carboxylic acid 0O SOH NO/" N

An analogous procedure to that described in Example 61 with methyl 5-(6-bromo-

‘(M1 H), 5.38 (s, 2H).

1H-benzimidazol-1-yl)-3-{[2-(trifluoromethyl)benzyl]oxy} thiophene-2-carboxylate
(0.0950 g, 0.186 mmol) afforded 0.0557 g (60%) of 5-(6-bromo-1H-benzimidazol-1-
yl)-3-{[2-(trifluoromethyl)benzyl]-oxy} thiophene-2-carboxamide as an off-white
solid. "H NMR (300 MHz, DMS0-ds) & 8.67 (s, 1H), 7.91 (d, J = 1.6 Hz, 1H), 7.89-7.71
(m, 5H), 7.68 (s, 1H), 7.67 (m, 1H), 7.52 (dd, J = 8.6, 1.8 Hz, 1H), 6.81 (br s, 1H), 5.56 (s,
2H).

Example 63: 5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-{[2-(trifluoromethyl)-

benzylloxy}thiophene-2-carboxamide

o]

N= s
N@LNH

(¢}

o CF,
e
3 HBC/

An analogous procedure to that described in Example 61 with methyl 5-(5,6-
dimethoxy-1H-benzimidazol-1-yl)-3-[(2-trifluoromethylbenzyl)oxy]thiophene-2-
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10 An anal ogous procedure to that described in Exanple
33 with nethyl 5-(6-chloro- 1

woRmenrisnd dazol - 1-yl ) - 3- (pyri di n- 3-yl met hoxy) t PCDpRNE024272
2-carboxylate (0.0380 g, 0.0950 mmol) afforded 0.010
g (279 of 5-(6-chloro-11dsbenzi m dazol -1-yl)- 3-
(pyridin-3-y|nethoxy)thiophene-2-carboxy|ic acid as a
tan solid. "H NWVR (300 MHz, DMSO d6) 8 8.88 (s, 1 H),

carboxpcf)aZe gr%gbgle 0%51g %ﬁ)(%‘l_‘r) %@%&?gﬁ%’ gﬁ%eﬂmgndfigl— - 3} _
{[2- tlﬁllﬁyr%rﬁf@hygz)zegixl ??(y}lt)ﬁm Rer(efzo QZHgbxaan)dam‘)b Ggrjlllﬁ‘tgnp] gﬁlgﬂzHcar
NMR (B@x WIHzcDM&Okd) & 8. 438/&:&5 18), ®%Oo7p5&ﬁf¥l%‘]dvg&ﬁﬂ p

291 (Sgh%lgggr(&st ?H E%ts daﬁfrl bed in Exanple 33 W|th rret hyI

benzi m dazol - 1-yl ) - 3- (prop- 2-ynyl oxy) t hi ophene- 2- car bo
xylate (0.183 g, 0.586 mmol) gave 0.175 g (100% of
Exampie 64 3-[(2,6-Dichlorobenzyl)oxyl-5-(5,6-dimethoxy-1H-benzimidazol-1-

Dthi ben |mbdazold-1 yl)-3-(prop-2- ynyI oxy) t hi ophene-2 25
Jthio as a tan soll@l HNI\/R(SOO MHz,

CD30D) 8 9.83 (s, 1N)_—,\7 m, 2H), 7.77 (m 2H),
7.71 (s, 1 H), 5.02 \[2§'Hz 2H), 3.17 (t, J =
2.3 Hz, 1 H. M ( gnt1l) . WD 2004/ 014899
PCT/ US2003/ 0242720 Exanrpl e : 5-(6-Bronp-1

H benzi m dazol - éﬁ») 3-{[ 2- (t ry™\uor onet hyl ) -
benzyl ] oxy}t hi oph&re- 2- car bg acid 0 N SOH O

CF 5 Br | \ An anal ogous .procedure to that gle[FCélbed
An analﬁgcwéanfmeémst%h@hd%ﬂb%’ﬂ" Exangplp 63 wyth methyl

dlchlor%k{%ﬁ% g@ %gbcar %ﬁg§?é%@en%g{%&bpq’r®@ﬁ5%%k érjr-rerglzyl ] ox
carbo@ﬂ@te (@ QQ%Q) ZB3(1h3 %) atforded OH3IBL gr{®5%) of 3-[(2,6-
benzj m da

duchlogol{epgylkow -p1 55?%%?%)")]19’5@5‘%% gzl EYHIBRRSTE -2 car boxy
carboyn@d%‘% %’n 8fF- \ﬁ#@é&}@““ﬁ@l\ﬂﬁB?O MH&Q’P\A@@O&WG Z{P’YﬁP?%)
(s, 1H){ 7%8 (6rss, 1H), 7t6B, (d 7.62.5(Hn 1H), HB0 (s7183768ddd, J =9.8. eea Ha. 9

TH), 75'25 (s, 1HT)7.30 (5,5 10 H), 83 %br s, 1H), 5.58 (s, 2H), 3.87 (s, 3H), 3.83 (s, 3H).

Example 65: 3-[(2-Bromobenzyl)oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-

yl)thiophene-2-carboxamide 0

N= S
——\IKI“\NH.?

0

Br
(0]
Hd
3 Hac/

An analogous procedure to that described in Example 61 with methyl 3-[(2-

bromobenzyl)oxyl-5-(5,6-dimethoxy-1H-benzimidazol-1-yl)thiophene-2-carboxylate
(0.112 g, 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 MHz, DMSO-de) & 8.43 (s, 1H), 7.78-7.64 (m, 3H), 7.66 (s, 1H), 7.47 (m, TH),
7.86 (m, 1H), 7.34 (s, 1H), 7.21 (s, 1H), 691 (br s, 1H), 5.46 (s, 2H).
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Exanpl e 75: 5-(5, 6-D nmet hoxy-1

H benzi m dazol -1-yl)-3-{[2-(trifluoronethyl)- 15
whewapl4sooxy} t hi ophene- 2-carboxylic acid 0 N-PS/O520080024272

O 3 H3C H3C~ 20 An anal ogous procedure to that

descri bed in Exanple 33 wizéh net hyl 5-(5, 6-

di met hoxy- 1

H ben2| m dazol 1-yl)-3- [(2 trifl uororret hyI benzyl ) - oxy]
/|

thlopm:%ezz eargésamtaédyl) 3- {[2 (tr' 1 uor onet hyl)

DENZyTT-0Xy} T hi ophexe
solid. "H NWR (300 AH

2- qar \éllcac:ld as a yell ow
O-db) 8 8.49 (s, 1 H, 7.95
(d, J = 7.6 Hz, -7, 74(m 2H), 7.65-7.56
(m 2H), 7.34 (6&; , 72( 1 H, 550 (s, 2H),
3.84 (s, 3H, 3.8 3H) . 8, 2004/ 014899
PCT/ US2003/ 024272 131 Exanpl ;
3-[ (2- Bronobenzyl ) oxy] - 5- (5, 6-di net hoxy-1
benzi ni ol -.1- T igd 0 S
An anglag S BRETRr o iy Hb g R R e e o
dichidrbatH-Basmiidhet- 1i-yl)-BExigaraethyBE nay Jory e plydne 2-kgrdoxylate
bronDbenzyI)ox ]-5-

(0.105 3SR T MY ICe 0y 1epBos BRMRGS S0 g Hi-benimidgzety-
yl)-3- gQ[rBE‘&lg\ mb)m %p@&@%qs& Eaifc I?lég:ugi&ﬁﬁi%lgicaq solid. "H NMR
(300 MHREIVSOHdeE Pd. 84l(sy1 H I mva)meh)esm san Hbggm.(s: 1HEi7d3ds, 14),

ellow solid, 1H Od6 8 8.54 (s
7.53 M1—|)1H)72972?266-3(H9m5325—§5 2'% %Q/Hfs 7?47 (m 1I(—I),
7.38-7.29 (m 2H), 7.26 (s, 1H) 537(s 2H), 3.84

(s, 3H), 3.83 (s, 3H. Example 77: 5-(5,6-Dichloro-1

ExamblekB?ﬂB—(H—EladeIi-—byhz)lmﬁia(zdﬂ f-ybya-HR etk yib ey Bptydthiophenets

carboxyl 1 c ac
2-carboxylic a(B:/ld and 5- (16 Fluoro—o_l|-l-ben21m|dazol-1-yl)- -[(2-methylbenzyl)oxyl-

thiophene-2-carboxylic acid o
N=\ 8 OH
K\Im U
QO cH,

An analogous procedure to that described in Example 33 with a 1:1 regioisomeric

mixture of methyl 5-(5-fluoro-1H-benzimidazol-1-y1)-3-[(2-methylbenzyl)-
oxylthiophene-2-carboxylate and methyl 5-(6-fluoro-1H-benzimidazol-1-yl)-3-[(2-
methylbenzyl)-oxy]thiophene-2-carboxylate (0.285 g, 0.719 mmol) provided 0.215 g
(78%) of a 1:1 regioisomeric mixture of 5-(5-fluoro-1H-benzimidazol-1-yl)-3-[(2-
methylbenzyl)oxy]-thiophene-2-carboxylic acid and 5-(6-fluoro-1H-benzimidazol-1-
yl)-3-[(2-methylbenzyl)oxy]-thiophene-2-carboxylic acid as a yellow solid. 'H NMR
(300 MHz, DMSO-ds) 8 12.81 (br s, 1H), 8.76, 8.69 (2xs, 1H), 7.84 (m, 1H), 7.72,7.70
(2, TH), 7.66 (m, 1H), 7.53 (d, J = 6.3 Hz, 1H), 7.36-7.19 (m, 4H), 5.35, 5.34 (2xs, 2H),
2.38 (s, 3H).
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N/\NV 1T 1/ O ("CO C 20 An anal ogous procedure to
that described in Exanple 33 with nethyl 5-(5, 6-

walc@whbosew 1 H benzi m dazol - 1-yl ) - 3- (3- f ur yl met PCT/US2003/024272

oxy) - t hi ophene- 2-car boxylate (0.0715 g, 0.169 nmol)
provi ded 0.0476 g (69% ot27

5- (5, 6-di chl oro- 1H benzi m dazol - 1-yl ) - 3-

(3-furyl met hoxy) t hi ophene- 2-carboxylic acid as a

Exam@é?i&prsa('ﬁgﬂgﬁﬁgky} “i’H—tﬁ'e'ﬁ'anWEaz()}?lQ% Mﬂ?z D'VBO d6) 8 12.82

. 6. 718 (3, H, 8.3 (S, 1 H, 8.06 (s, 1
methy&henzﬂ BFlthmphehek)- camﬁxﬂlcagld(am\d 5t (6HMethpxgd Fk—b,enzlmlpinzol—

1-yl)-3 ?ngrﬂylquwu—gxy]%lop(hehe %'_garboxyfaggmg [t
H benzi ni dazol - 1- yI ) -(2- furyl rret hoxy) hi ophene 2-

carboxylic a o OH I/ WO
2004/ 014899 03/ 024272 naI ogous
procedure t hat degtricbed i anpl e B3 am t h net hyl
5-(5, 6- dchlorolH— I m dazol - 1y|) 2fury|rreth
oxy)-thio Frene- 2- car b at e1,¢0. 0525 g 124 nmol )

gave 0.0289 g (57% of “5-(5, 6- di chl or o-
H benzi m dazol -1 -yl )-3-(2-

An aré\&rg\ﬁhsngrtogg % h@gg'&%#ﬁ&%gﬁ%%ﬁ%gf\gﬁqiﬁq 'é?&g&)i%ﬂelﬂgw ’
mlxtu$e Zsméﬁlyl Qf@ﬂméhé&ifﬁbeﬁghﬂdaz& -4 Zderﬂ)lbeEan/lﬁ}m(yt]i-d
thlopBer& Elzcarbval;ate a@dmetbyi@' (Gjmgt@xywlbgﬁzmygazi)?ﬂyﬂl -3- gzz

meth{@%@ﬁ%ww%ﬂgp y(%?(]og?le %06249 C@F% {?lﬁ'lg)o)l( )Br(_)wded 0.217 g
(92} bf é)Ith&@@o@orﬂ@ﬂ'@mmmmmfss(sdmethb@y-mﬁ,—henﬂrnide@ﬁl-1 N)-Bler
methylbenzyl)oxy]thiophene-2-carboxylic acid and 5-(6-methoxy-1H-benzimidazol-
1-yl)-3-[(2-methylbenzyl)oxy]thiophene-2-carboxylic acid as a pale yellow solid. 'H
NMR (300 MHz, DMSO-ds) 6 8.93, 8.79 (2xs, 1H), 7.80-7.68 (m, 2H), 7.53 (d, J = 6.6 Hz,
1H), 7.35, 7.31-7.17 (m, 4H), 7.10, 7.04 (2xdd, J = 9.0, 2.4 Hz, J = 8.9, 2.3 Hz, 1H), 5.34
(s, 2H), 2.38 (s, 3H).

Example 69: 5-(5-Bromo-1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxylthiophene-

2-carboxylic acid and 5-(6-Bromo-1H-benzimidazol-1-yl)-3-[(2-

methylbenzyl)oxylthiophene-2-carboxylic acid
N=\ 8 OH
«f =
O  cH,

An analogous procedure to that described in Example 33 with a 1:1 regioisomeric

mixture of methyl 5-(5-bromo-1 H-benzimidazol-1-yl)-3-[(2-methylbenzyl)-
oxylthiophene-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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Cs An anal ogous procedure to that described in
Exanple 33 with nethyl 5-(5,6 15 dichloro-1

woRmenrisnd dazol - 1-yl ) -3-(thi en-3-yl neth PCT/US2003/024272

oxy) - t hi ophene- 2-carboxylate (0.0730 g, 0.166 nmol)
afforded 0.0476 g (67% of2&-(5,6-dichloro-1
H benzi m dazol -

1-yl)-3-(thien-3-yl met hoxy)thi ophene-2-carboxylic acid

(62% ?c%raa]s¥ ?%Ldi(g\\fl%rﬁ(%lc;rgi'x u'ryoﬁ%—b@@gg—gmenz%#o@-q)ggﬂ{@-mf

meth%enzﬂzcﬁ@l |-EiopHenkd 2-catb &G/t arid hntb- (67br5910€dd—ben]2nm1d52(ﬂ—1—
) fi22,(dd, 3 = 5.0, 4.2 n Lk iR
y1)-3-{(@;methylbergyoryl Hrigahenesd-cashquslicaq & fgwol

oo PSR BT 8 R DTSt S

=1 sﬁk TH Aﬂsﬂrﬁﬂgﬁd@%@%d&u g.7tHx, 1HRY.78e512 (2|asadHn r761 -7.50
np 33 with neth 6- dichlo

r
(m, 2H—]— pahzA.2 ta3bl,-5. 35/5§3¥§2>‘&5t9rﬁ%e?13%2ﬁ8r{§t3ﬁ'3xy) t hi ophene- 2
-carboxylate 30 (0.0580 g, 0.132 mmpl) afforded 0.0341
g (61% of 5-(5,6-dichloro-1 H benzi m dazol -
ExamgleY70) -53(6-ChloRi?1 H—behﬂ&ﬁdmaly)lynl-:bﬂhe@fdelﬁ ~&-diubmbghiydoadi d
as a pale yel Tow sol1d. "H WO 2004/ 014899

WMM@z 133 NMR (800 MHz, DMBO-d6) S 8.77

(s, 1 H ,813(3 o(*s,ll—|),770(s 1 H,
7.61 (dd J .0 , 7.30 (dd J = 3.5,
1.1 Hz, : {?ﬂ =06Q,,35Hz 5.54
(s, 2H) 5 Exarrple 31l: Meth

3-[(2-chl oro-4- quolobenzyI) -5-(5,6-dinmeth oxy-1
H benzim dazol 1-yl)thi oph Re=2- car boxylate 0 N=
JJO CH3 i 10 H3CG H3C F

An analogous procedure to that described in Example 33 with methyl 5-(6-chloro-
1H-benzimidazol-1-yl)-3-[(2-chloro-4-fluorobenzyl)oxy] thiophene-2-carboxylate
(0.128 g, 0.284 mmol) yielded 0.0805 g (65%) of 5-(6-chloro-1 H-benzimidazol-1-yl})-
3-[(2-chloro-4-fluorobenzyl)oxyl-thiophene-2-carboxylic acid as a white solid. H
NMR (300 MHz, DMSO-ds) & 12.88 (br s, 1H), 8.73 (s, 1H), 7.93-7.74 (m, 3H), 7.71 (s,
1H), 7.55 (dd, J = 8.8, 2.5 Hz, 1H), 7.41 (dd, J = 8.6, 1.9 Hz, 1H), 7.34 (ddd, J = 9.7, 8.5,
2.5 Hz, 1H), 5.39 (s, 2H).

Example 71: 5-(6-Chloro-1H-benzimidazol-1-yl)-3-[(2,4-difluorobenzyl)oxyl-

thiophene-2-carboxylic acid o

N=\ S

0 F
F

An analogous procedure to that described in Example 33 with methyl 5-(6-chloro-

1H-benzimidazol-1-yl)-3-[(2,4-difluorobenzyl)oxylthiophene-2-carboxylate (0.119 g,
0.274 mmol) yielded 0.0860 g (75%) of 5-(6-chloro-1 H-benzimidazol-1-yl)-3-[(2,4-
difluorobenzyl)oxy]-thiophene-2-carboxylic acid as an off-white solid. 'H NMR (300
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An anal ogous procedure to that described in Exanple 45
with nethyl 5-(5,6- dinmethoxy-1

woRmenrisnd dazol - 1-yl ) - 3- hydr oxyt hi ophene- 2- car PORYERD&024272

(0.100 g, 0.299 mol) and 2-chl oro-4-fl urobenzyl

brom de (0.0809 g, 0.3621pyol) provided 0.0963 g 15
(68% of nmethyl 3-[(2-chloro-4-fl
uorobenzyl)oxy] 5- (5, 6-di met hoxy-1 H

Mz, DRIt 5 &y Alsrd 08T WS e ey 258 8 1. £ @
= 8 : . 1H), 588 (72195
1H),7.71 dg%@dﬁ%(}dg J8 sga 2&}?2.1 )4.?34@5159@7.7_’.2%3[(? rr}mlﬂskg ,(s 295
(s 1H) 727(s 1 H, 5.41 (s, 2H), 3.85 (s, 3H),
Exampkq_7(2g q (}biqrgnu-? banIrgldaZO?l_P vl) % (pyn@r@—ylme%hoxy Jthiophene-

) m dazol - 1- yl)-3-[(2- et hyl benzyl) -
2 Carb@@??ﬁ?en- 2-yl }car km,n\yl ) get blanesul f onam de and
N- ({ 5- (6- met hoxy- 1 [H nNbenZz] ni 88zol -

1-yl)-3-[(2-nethy zyl X]thl en- 2-yl }car bonyl ) net ha
nesul fonam de. A NN S | 25 ONSOOO HO3N
NHIOB\NNOQ—BO HC "0 3 30 A 1:1
regi oi someric mxture of 5-(%- hoxy- 1
H benzi m dazol 1-vyl ) 3-[(2-
I ben 0 t
An ansligad o 15 SR G PRF REEARTELIS Kt feelg @Roro
1H—beﬁ%’dﬁ%&og-%gf@@ﬁaln—é—%lﬂnethoxy thiophene-2- carboxylate (0.0380 g,
nmet hyl benzyl )oxy t hi ophene- 2- c(ﬁr boE)qéI iC
0095(hmmd>l (e@fqmi /0103 (2740)aTSHP-chiarogh Hreemgimidar ooy 3ai ne

pyrldlé- —yﬁ%&%y%qﬁgnméa} oxg\ﬂldavcmeésrbaféﬁ%kﬂl id. Ufuawﬁ%ado%ﬂ%w

wer e

Dmsoddeyﬁls%fsqmmm (M, t1 ), 728, 1190.8.30r (et 4y o, M), 7(80- 10756
was added via SYri n%e foll owed by the
(m, 3I-k),d7d1‘>&ﬁso‘rH)1762; (dgl, J = 8.6, 2.0 Hz, TH), 5:52 {

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de
(0.0633 g, 0.330 mol) in a single portion. The

Examplé 73:U5 1 WeBensiiniflaze b 1 £y0) 3-[Z opuyisylanylthBpheres danattoyylic
poured rnto 5% aqueous HCI solution and ethyl

acid acetate. The Iayﬁ_L:Q vvesge, eparated, and the organic
| ayer was washed] W} Q né®H The corrbi ned aqueous
tﬁ%(ed

| ayers were ex h ethyl acetate, and the
. conbi ned or gani ayers re dried over MgSO4.

Filtration, e
An analogous procedure to that described in Example 33 with methyl 5-(1H-
benzimidazol-1-yl)-3-(prop-2-ynyloxy)thiophene-2-carboxylate (0.183 g, 0.586 mmol)
gave 0.175 g (100%) of 5-(1 H-benzimidazol-1-yl)-3-(prop-2-ynyloxy)thiophene-2-
carboxylic acid as a tan solid. 'H NMR (300 MHz, CDs0D) & 9.83 (s, 1H), 7.98 (m, 2H),
7.77 (m, 2H), 7.71 (s, TH), 5.02 (d, J = 2.3 Hz, 2H), 3.17 (t, J = 2.3 Hz, 1H). MS (m/z) 299

(m+1).



10 concentration in vacuo, and purification by flash
chromat ography afforded 0.0826 g (69% of a 1:1

WO e@ioisoneri c m xture of PCT/US2003/024272
N- ({5- (5-nmet hoxy- 1H benzi m dazol - 1-yl) - 3-
[ (2- et hyl benzyl ) oxy] t hi 8@ 2-yl } car bonyl ) - net hanesul f o
nam de and N-({5-(6- nethoxy-1
H benzi m dazol - | -yI ) 3-[ (2-net hyl benzyl) oxy] t hi en- 2-

Wbl pnapl. deragufupRbRetigpen sol i d.
: t51 9.97 (br s, I H), 8.70,
benzyl] &y@ﬁllé@%ﬁe 21ca‘rboxyl7ic: B3d7.68 (m 2|—|) 7.55 (m 1 H,

7.37-7.21T (m 4H) 7.07,97.01 (2xdd, J = 8.8, 2.3 Hz,
1H, 5. 51 (s, ——\3 8 3 (2xs, 3H), 3.37, 3.36
(2xs, 3H), 2.41 ! VB mz) 472 (m+l). Exanples
83-158. 20 Unle therwse ted, the follow ng
compounds were prépared st arly according to
general procedures outline r Exanpl es 2A, 33, 40,
45, 57 (or Internedi ate le 21), and 61 (where 7M

An ana%gHg n‘pé} é@g@ ng‘éﬁggﬂgégﬁggggtnﬁl@ Ry irigheithy| BE@HHromo-

1 H-beriZimhig sl 41z 3 of [2-Ltrifl uor @néthe) —bsnzyl]oxy}thlophene -2-carboxylate

(0.015% (0dh bﬁn{;ﬁy | w’%ﬁq@oog%gﬁogs‘i@rb?%é{ | £ @Gh B 1-y1)-

3-{[2 Eﬁﬂ&dr ?tqw L&(y}?th[o@ﬂeﬁéetf&}boxyhc acid as a yellow solld ‘H
OXY

enzy ene- 2- carboxylic acid
NMR(%mHgmmmmqﬂ O#)37.98-783 (m, 2H), 18@}7774671@1*)-3706%
2004/ 014899 PCT/ US2003/ gHzgg gﬁ) H NVR (400 Mz,
1H), 7.6peoof).5.58 @d. /= 86 ﬁq ﬁ) Y6 g, 3= 7.2 Hz, 1
H; 7.28-7.21 (m 6H) 534(s oH): 2.52 (s, 3H):
2.43 (s, 3H. M5 (ES-, nmz) 411 ml%. Exanpl e %4:
Examp?eXHB@M-@my&thﬁxx(—BHebﬂn@mdaEOI 1-yl)-3-{[2-(trifluoromethyl)-

Hbenzi m dazol II t hi ophene-2- 5 carboxam de o Cl
benzylipxshiephene-2-gan MHz, DMBO-d6) 6 8.70 (s, 1 H),
7.88 (d, J = 2.01 78770(m 10 2H),
7.65 (s, 1 H, 75(};'2'\]77\5}_% 7.46-7.35 (m 4H),
7.01 (s, 1 H, 5.4 : I\/IS (ES+, mz) 383 (m+l).

CF,
o]
He
T H,C”

An analogous procedure to that described in Example 33 with methyl 5-(5,6-
dimethoxy-1H-benzimidazol-1 ~yI)-3-[(2-trifluoromethylbenzyl)-oxy] thiophene-2-
carboxylate (0.0691 g, 0.140 mmol) yielded 0.0558 g (839%) of 5-(5,6-dimethoxy-1H-
benzimidazol-1-yI)—3-{[2-(trif|uoromethyl)benzyl]—oxy}thiophene—z-carboxylic acid
as a yellow solid. 'H NMR (300 MHz, DMSO-de) 5 8.49 (s, 1H), 7.95 (d, J = 7.6 Hz, 1H),
7.84-7.74 (m, 2H), 7.65-7.56 (m, 2H), 7.34 (s, 1H), 7.25 (s, TH), 5.50 (s, 2H), 3.84 (s, 3H),
3.83 (s, 3H).
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Exanpl e 85: 5-(5-Chloro-1 H benzi m dazol -1-yl)-3-({2-
[ (phenyl sul fonyl ) et hyl ] benzyl } oxy) t hi ophene- 2- car boxy

WO p@4acise and 5- (6-Chloro-1 H 15 PCT/US2003/024272

benzi m dazol - 1-yl ) -3-({2-[ (phenyl sul fonyl ) net hyl ] benzy
| } oxy) t hi ophene- 2-carboxy{3ic acid NOO O NOO O NS
I NSOHSI\ /Ol t Cd/ Ood / 20" HNW (400

MHz, DMSO-d6) S 8.75 (s, 1 H, 8.70 (s, 1 H), 7.91 (d,

Exampﬂe ?6%3%&?@0&;%ﬂ0%ﬂ— - 5 6—.d7mécﬁo>w_’,rfl E[%:)Q(*T?Ii{nid%zﬂl’ﬁ-(? d‘iz J

ylthldp'inenelz—cargox%@cd‘@d 2H) 5 38 (s, 4H), 4.93 (s, 4H). M
(EST, 1Z) b4U( a le 86: 5-(5-Chloro-1

H benzi m dazol - H25 (trifl uoromethyl)

phenyl]ethoxy}th carboxyllc acid and

5-(6-Chloro-1 Ial-2|md 70l Bri- yl)-3-{

1-[3-(trifluoggnethyl) pheﬁ@ﬁt hoxy} t hi ophene- 2- car box
\

ylic acid jS5SNSABH N S OH OO C 30 H3C C H3C F
FFFFF W 2004/ 014899 PCI7US2003/ 024272 136 'H NMR

An an%%ggu%t%@@%?ﬂgg dé%x}&%eﬁigiﬁ Jig(%?be }fﬂ)ﬂ’th ﬁre?@l (3552—“") a1

brom&Be,nzﬂ oxg]85-Q§6 - thoky-3 W-mfnhd;m|da249|-6-\0)$h|btzhent£[2-©$bmzylate

(0.07 K%%P)1435n'ﬁsagﬁffp@eé?‘05@7 HQB%%J%\‘ i *?WBW&‘?‘M% S p-
dlmetﬁ)g\(f[ffl' l;gngi%?aijzo\l {}Jl)]:hlg l?enkzz-carboxyllc acid as a yellow solid. 'H

uor one enzy oxy}thi ophene- 2- carboxam de N
NMR oalet M- Be)tz 8:54 aspma F#7- msmezﬂnome) Dmcﬁnuesw 6
J = 2.38

7.38- Hze m 'Elj) 72g|%§0“ﬂ)dé3755 2Hp 3@%@4%% 8@453% 6. 82

(br s, 1 H, 556 (s, 2H, 4.86 (q, J = 885Hz,

Example 77: 5-(5,6-Dichloro-1 H-benzimidazol-1-yl)-3-(3-furylmethoxy)thiophene-2-

carboxylic acid

An analogous procedure to that described in Example 33 with methyl 5-(5,6-
dichloro-1H-benzimidazol-1-yl)-3-(3-furylmethoxy)-thiophene-2-carboxylate (0.0715
g, 0.169 mmol) provided 0.0476 9 (69%) of 5-(5,6-dichloro-1H-benzimidazol-1-yl)-3-
(3-furylmethoxy)thiophene-2-carboxylic acid as a tan-orange solid. "H NMR (300
MHz, DMSO-de) & 12.82 (br s, 1H), 8.78 (s, 1H), 8.13 (s, 1H), 8.06 (s, 1H), 7.85 (s, TH),
7.69 (m, 1H), 7.68 (s, 1H), 6.61 (m, 1H), 5.21 (s, 2H).

Example 78: 5-(5,6-Dichloro-1 H-benzimidazol-1-yl)-3-(2-furylmethoxy)thiophene-2-
o

carboxylic acid N=\ s o
N ]

(o]
Cl

(o]
|/
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éHzZ g/SDl(fEls+ mz) 516 (m+l). 15 Exanple 88:

-(2, 2- uoro-5H[ 1, 3] di oxol o[ 4, 5-fJb i m - 5-
WO Ios st ] [ enzi m dazol - 5-y
(trifluoromethyl)benzyl]oxy}thi ophene-2-carboxam de
N~ ONSNHZ 0 OOF 22FFF-;:):) F '"HNW (400
MHz, DMSO-de) S 8.66 (s, 1H), 7.92 (s, 1H), 7.88 (s,

1H) 7.87-7.64 (m 6H), 6.79 (br s, 1 H, 5.56 (s,

An ana[;),gpqs @roétﬁ&; F%mf%ziesdéﬁt?e im%mpﬁxﬁmhﬁ n‘?é?hyl 5-(5,6~-

dichlor ;%Fﬁz.rﬂmmmvl )130(2f |fn|ebﬁi5l¥ Lmimoe-zlcaywc)xyme{ 05255
t thyl) b :

0 o.12§@£mm) SNeN10789 3 (678) B ek B g oo Egﬁ@ég‘é%l Deyg.ge

M < s%xva@zenqagww?@ o) ©

DMSO- '3265912 gg(br% hl%} ,8.78 @9”4 bg.18 s, 1H)‘|}3.,08'{s GH) (7t74 (dd,9 =71.8®.7

Hz, 1HHY,7195,34),(6570 (ﬁHj 34. &25“4 661((W§ J4=H§2 19 E?L 1?‘3 o 332(32&&94
Hz, 2H). M5 (ES+, nfz) 490 (m+tl). 5 Exanple 90:
5- (5, 6- D nmet hoxy-1 H benzi m dazol -1-yl)-3-{[ 3-

Examp ,gd'}greﬁ iy bamknebemsyhinidayéli-gpieibied-Tantethaxyi-de  N=\

e T NS NZ N G H3C—OO\CH3 OCH 3 10 'H NWR
thlophelfhﬂa ~araoxylned d6) 5 8. 40 (s, 7.73 (br s, 1 H),

7.60 (s, 1 H), 7.33 1H) 7.20 (t, J = 7.87 Hz, 1
H) , 3.15 (s, 1 H), 7&’*H‘<JIJLQHH) 6.88 (s, H, 6 79
1 3.82

(d, 7.51 He, (dd, J = 2.29 Hz, 8.33

M, 1H), 5.34 (s, , 2.89 (s, 6H).
| /S
S

An analogous procedure to that described in Example 33 with methyl 5-(5,6-

dichloro-1H-benzimidazol-1-yl)-3-(thien-3-ylmethoxy)-thiophene-2-carboxylate
(0.0730 g, 0.166 mmol) afforded 0.0476 g (67%) of 5-(5,6-dichloro-1H-benzimidazol-
1-yl)-3—(thien-3-ylmethoxy)thiophene—Z—carboxylic acid as a yellow solid. 'H NMR
(300 MHz, DMSO-ds) & 12.84 (br s, 1H), 8.77 (s, TH), 8.13 (s, 1H), 8.02 (s, TH), 7.67 (s,
1H), 7.66 (m, 1H), 7.59 (dd, J= 5.0, 3.0 Hz, 1H), 7.22 (dd, J = 5.0, 1.2 Hz, 1H), 5.35 (s,
2H).

Example 80: 5-(5,6-Dichloro-1 H-benzimidazol-1-yl)-3-(thien-2-ylmethoxy)-

thiophene-2-carboxylic acid 0

cl KES)
¢ |
/

An analogous procedure to that described in Example 33 with methyl 5-(5,6-

dichloro-1 H—benzimidazol—1-yl)-3—(thien—2—ylmethoxy)—thiophene-z-carboxylate
(0.0580 g, 0.132 mmol) afforded 0.0341 g (61%) of 5-(5,6-dichloro-1 H-benzimidazol-
1-yl)-3-(thien-2-ylmethoxy)thiophene-2-carboxylic acid as a pale yellow solid. 'H

PCT/US2003/024272
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Exanpl e 91:

3-[(6-Chl oro-1, 3-benzodi oxol

WO baxpiBIH 15 benzi m dazol
N=\ ONS NH2 |

-5-yl) nmet hoxy] - 5- (5, 6-di ne

-1-yl )t hi ophene- 2- captyDxs2vEI€24272
0O\ 0 H3C O OCH3 ci

o 1H NMR (400

MHz, DMBO-d6) 8 8.43 (s, 138#), 7.73 (br s, 1 H), 7.67
(s 1I—|) 7.35 (s, 1 H, 207.33 (s, 1 H, 6.90 (br
H, 6.11 (s, 2H)), 536(s 2H), 3.86 (s, 3H),

NMR?GQ%EME LT A AR

J=501 11 _ﬂE,en?yi 30%ad, Y bisophaner, 2H); a0b G oi=deo, I2SHARY),6.54 (§
NH ji 0110 OO0 'N H3CH3C. 0 WO 2004/014899
2H). PCT/ US2003/ 024272 138 1H NMR (400 MHz, DMBO-d6) 6
8.38 (s, 1H), 8.19 (d, J = 8.1 Hz, 1H), 7.84 (t, J =
7.6 Hz, 1H, 7.78-7.76 (m 2H), 7.65 (m 1 H), 7.57
Exambﬁz g1l Nn‘éthyl73-1§(§ dmgrglé‘gi{moroﬁerggl]éhg 5s(5,6LdiethdkyolH s,
S, 76 (s, 3 M5 ( ESH,
benzuﬁl Lazo&gs/l)kmme%é—parbﬁﬂqg_ 93H) ( ak (
3- (1 1'-Bi phenyl 2-yl met hoxy) - 5-}{ 5, 6-di net hoxy- 1
H benzi m dazol -1- yl)th ﬁ[g\ge Fhoxami de N=\ o s
NNHZ -te CO | H3CH3E NI\/R(4OO MHz, DMBO- d6)

S836 (s, 1LH, 7.72 1H,o.64 (br s, 1H),

g.gg-(?.bm (m1 r|)2m5*'%’e,'_72a)3 (g\‘o, 7.15 (s, 1 H),
. r s, 3 &, . , 3H), 3.82 ,
3H). N8 (ES+, niz) e (m1) | (FS K (s

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
mmol) and 2-chloro-4-flurobenzyl bromide (0.0809 g, 0.362 mmol) provided 0.0963 g
(68%) of methyl 3-[(2-chloro-4-fluorobenzyl)oxy]-5-(5,6-dimethoxy-1H-
benzimidazol-1-yl)thiophene-2-carboxylate as a yellow solid. "H NMR (300 MHz,
DMSO0-ds) & 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), 7.35 (s, 1H), 7.27 (s, 1H), 5.41 (s, 2H), 3.85 (s, 3H), 3.83 (s,
3H), 3.78 (s, 3H).

Example 82: N-({5-(5-methoxy-1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)-

oxylthien-2-yl} carbonyl)methanesulfonamide and N-({5-(6-methoxy-1H-

benzimidazol-1-yl)-3-[(2-methylbenzyl)oxylthien-2-yl }carbonyl)methanesulfonamide.

1 20
N= s N= S.
N’ NI CH, N NI CH,
\ | HO \ | H O
0 0
0 CH, CH,
CH, o0
3

A 1:1 regioisomeric mixture of 5-(5-methoxy-1H-benzimidazol-1-yl)-3-[(2-

methylbenzyl)oxylthiophene-2-carboxylic acid and 5-(6-methoxy-1H-benzimidazol-
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Exanpl e 94: 5-(5, 6-D nmet hoxy-1
H benzi m dazol - 1-yl) - 3-[(3-i odobenzyl ) oxyl - 15
wao biogphspe- 2- car boxam de N==\ o0 N/ NHZ O O PGECUSBE3/024272
H NVR (400 MHz, DVM5O-d6) S 8.40 (s, 1H), 7.96 (m 1H),
7.73 (d, J = 7.3 Hz, 1H),138459- 20 7.57 (m 3H), 7.34
(s, 1 H, 7.15 (s, 1 H, 7.10 (br s, 1 H, 5.38 (s,
3.84 (s, 3H), 3.83 (s, 3H). M5 (ES+, mz) 536

1-yl) %ﬁ(&t@gﬂ%h?yﬁ% 0 hene -2 C(H?Oéwc? amc{ (t(1) 100 910 .254 mmol), 4-

dimetHytdAf 40bads Mj:):mhm emdré’eth dsuﬂkmmddae 18 g25
lmeHSH ﬁ‘@ﬂyg\i OZ(O H3Cg 09300 th an (60318 g2

0.329 @mqa?) wege dissglvedzn ggnl( gf dlghIQrcryneghqqg WI‘EL qtbrrmg; ggztl'-w?amm%

30 7
0046-}“)293?%:an])§!§ chdeg% :J('%rmg ﬁ)ii %‘Q b%trgé)oadg?tioﬁ {5 3185 :
&3 :
et et st kil

single goftios- Rps MEHRIEAAS)HLFY T %%Wé&'ﬁ%ﬁggﬁy potired into 5%
aqueoliy JERPTRAZAE st e TRPARIERErCEpHIIAMATIE ogai
layer v8as4ﬂas(|éd with Myine.7Th&3ofirines], aq]JecH)s laﬁrﬂ&er@gxtrgctgg with, e:glmyl

acetatq qm tb%porgbmg&p’jg(an@ Igyf:}_%w%rg d( ﬁﬁi g\ﬁ_bl\??g%h.GFAer(ag%h,J -7
COHCC!EEQUO&A;'_I'XI ?\% %Xd Qﬁ‘mﬁc%‘fﬂ)n bg fihh &kﬁométograé?? aHbrdea @0823 983

(69%)%f @3 Bre@lcme)tﬂwnxymxture of N-({5 is methoxy—1H—benznm|dazol 1—y|) 3-
TG ey R RS e RN T T
methoxy-1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxy] thien-2-
yl}carbonyl)methanesulfonamide as a pale green solid. "H NMR (300 MHz, DMSO-ds)
89.97 (brs, 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, 7.01 (2xdd, J = 8.8, 2.3 Hz, 1H), 5.51 (s, 2H), 3.85, 3.83 (2xs, 3H), 3.37,3.36

" (2xs, 3H), 2.41 (s, 3H). MS (m/z) 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 NHs in MeOH).

Example 83: 5-(5-Chloro-2-methyi-1H-benzimidazol-1-yl)-3-[(2-

methylbenzyl)oxylthiophene-2-carboxylic acid and 5-(6-Chloro-2-methyl-1H-

benzimidazol—1-yl)—3—[(2—methylbenzyI)oxy]thiophene—Z—carboxylic acid

c 3
N=( Q
/@NWOH CH, @NW H CH,
ol 0 1 j



0 OS-CH3 H3C H3C.O1-6 15 'H NWR (400 MHz, DMSO d6)
S$8.42 (s, 1 H, 7.70 (br s, 1 H, 7.66 (s, 1 H, 7.55
W@ 200401489%7.5 Hz, 1 H), 7.41 (m 2H), 7.33 (s,Par/b§2003/024272
7.21 (s, 2H), 6.87 (br s, 1 H, 5.40 (s, 2H), 3.84 (s,

3H), 3.81 (s, 3H), 2.5016s, 3H). M5 (ES+, nmlz) 456
(m+tl). 20 Exanple 98:

5- (5hGI Di Irret hoxyblH- benzi m dazol - 1-yl ) -3-{][ 2-
H MR SR8 ER5 /5% (il '749%%8955* °iﬁ)b%é@?48€
on sl IR eI AR 1 1

,721(s 2H) 692(brs 1H) 550(m '2H), 3.84
. ( 17 ‘ _

EAA (37 R BbQrPn Y JH X
Ie 99: 5(56D| nmet hoxy- 1
5 carbox%ﬂﬁpz' i dazol - 1050 (%

10

15
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25

30

(rrethylsulfg}gz@n ' 19Xy hthi ophene- 2- car boxamni de
N\ ONS N | o S.CH3 5 H3CH3C Ol b "H NWR
(400 MHz, DMBO-d6) 8 8.4 H, 8.03 (d, J =7.8
H, 1 H), 786779(m2H) 70767(m2H) 759
1 H, 7.33 s,lH) .11 (br s,

H NM%)SMO(SMH@ DSORIe) S 8.78 (B sz ﬁqssegw %Oghlz (1§| 7374’5 TRdm,

21, 755K SRR A 74 e R, 28 o B0 AL MY 1

(ES+, MEN3s4Aagol - 1-yl)thi ophene-2-carboxani de 3" N, SANH o

Example 85: 5-(5-Chloro-1H-benzimidazol-1-yl)-3-({2-

[(phenylsulfonyl)methyl]lbenzyl }oxy)thiophene-2-carboxylic acid and 5-(6-Chloro-1H-

benzimidazol-1-yl)-3-({2-[(phenylsulfonyl)methyllbenzyl} oxy)thiophene-2-carboxylic

acid \\//

& Wfﬁ@ @ U@é@

"H NMR (400 MHz, DMSO-d¢) & 8.75 (s, 1H), 8.70 (s, TH), 7.91 (d, J = 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, 5H), 7.12 (t, J =
7.76 Hz, 2H), 5.38 (s, 4H), 4.93 (s, 4H). MS (ES+, m/z) 540 (m-+1).

Example 86: 5-(5-Chloro-1H-benzimidazol-1-yl)-3-{1-[3-

(trifluoromethyl)phenyllethoxy} thiophene-2-carboxylic acid and 5-(6-Chloro-1H-

benzimidazol-1-yl)-3-{1-[3-(trifluoromethyl)phenyl]ethoxy} thiophene-2-carboxylic

acid 0o

O
N=\
N

Nj\N S
Oy o V4.

o 0
Ci

H,C cl H,C
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d,

(s, 1 H, 7.91 ( J
W@ 2008/0{4899 1 H), 7.33 (
s, 1 H, 6.56 (d, J =52 H, 1H, 6.49 (s, 1 H
6.03 (s, 2H), 5.31 (s, 236 3.82 (s, 3H), 3.81 (s,

3H. M5 (ES+, mz) 426 (mtl). 20 Exanple 101:
3-[(2-Chl oropyri di n- 3- yI)nEthoxy] 5- (5, 6-di net hoxy-1

' M g AL, TS 90 524 (S, PR R (6 W@H‘l—ﬁwgzﬁ'ﬁ\%o N

71 51@(@@3 21),5.88.(8d, J= QO61Hz, 11 oe)Hz gty 3.644dd,

m13l?ﬁ)@8%6wﬁg4 7)7, 1.8 H, 1 H, 7.75 (s, 1
J = 6.2HHz, 6H)6HIS € +1m1a)4677("5131 {dd, J = 7.4, 4. 8 Hz, 1 H),

7.34 (s, 1 H), 7.21 (s, 1 H, 7.00 (br s, 1 H), 5. 49

(s, 2H), 3.84 (s, 3H), 3.83 (s, 3H). M5 (ES+, mz) 445
Examp(ergvl)s [6-802, y\@rmﬂ%éﬂlbﬂﬁgﬂ-l-lﬁéﬂ'ilMmﬁ(ﬁ]31—®l2~432ﬂ2- 141

mpre 102Z2; 5- - D et ox -

(rlfludﬂameiﬂn Deg licmv} mplheneﬂfva Wm*déopyndu n-3- yl) meth

oxy] thi oph eZCaorboxamdeN:\ONSNHZ
OOFSFBCFBC%INN H I\/R(4OOI\/Hz DMSO-d6) S 8. 43

H NMR (400 MHz, DMSO-d6) 8 8.39
=51 H, 1H, 7.76 (br s, 1 H),
S,

(s, 1 H, 8.28 1 ,819(m1H),
7.87 (m 1 H 745(m1 . 7.34 (s,
1 H) 721( 6.9 5. 49 2
3.85 (s, §>‘&,ﬁ (s, Z (ES+ m 2) 42593(%;2

10 Exanple 103 5- (5, 6- Duﬁethox -1
'H NMR-(aem KIHA UM.Z)QLde)]-S Bl55{31H), 2:86 - 763 (m, 7H), 7.38 (d, J = 2.38 Hz,

1H), 7}{@% genzz Yo LY da i SRS (6 SR LLRT R, el /= Fsblhz

2H). MS (ES+, m[z) 516 (m+1).

Example 88: 5—(2,2—Diﬂuoro-5H—[1,3]dioxolo[4,5-ﬂbenzimidazol—S—yI)—3—{[2—

(trifluoromethyl)benzylloxy} thiophene-2-carboxamide

N=\
N

"H NMR (400 MHz, DMSO-ds)} & 8.66 (s, 1H), 7.92 (s, 1H), 7.88 (s, 1H), 7.87-7.64 (m,
6H), 6.79 (br s, TH), 5.56 (s, 2H). MS (ES+, m/z) 498 (m+1).

Example 89: 5-(7,8-Dihydro-1H.6H-[1 Aldioxepino[2,3-floenzimidazol-1-yl)-3-{[2-

(trifluoromethyl)benzyl]oxy} thiophene-2-carboxamide
N=\
N

S

1 H, 7.12 (s, 1 H, FCDUSI003/024272
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O/ O 6H2 15 H3CG HCO0 3 'H NWR (400 MHz, DMSO de)

S$846 (s, 1 H, 7.73-7.70 (m 2H), 7.61 (m 1 H),
wQ2008074836 (m 2H), 7.26 (s, 1 H), 7.24-7.14 ¥a1/US1dp3/024272

6.82 (br s, 1 H, 587 (d, J =16.6 Hz, 1 H, 5.54 (d,

J =118 Hz, 1 H), 554 (w37 2H), 3.88 (s, 3H), 3.86

(s, 3H. M5 (ES+, nfz) 436 (mtl). 20 Exanple 104:

3-{[ 4- (Am nocar bonyl ) benzyl ] oxy}-5- (5, 6-di met hoxy-1 H

‘W R 00 s BBls e ' b GRS G AR R Futd 70,
Hz, 1@,"%@ E?‘Z?)s )87.88( tS736= 7]60|‘I5)z} 1|$) a)koqsan)w 35 H)ZH) ?sﬁﬁbm J

1H), 5ZH)(s, 21H), 61115(—&06](m|—|}H 2‘13Lfet 4!3r49s4 Hz 2Hj). |\(/1$ (=% (ngz 4@0|(.|)1+1
7.16 (s, 1 H, 7.12 (br s, 1 H, 551 (s, 2H), 3.85
(m 6H). M5 (ES+, mz) 453 (m+l). 30 WO 2004/ 014899

Exam[ﬁ@f)U@Z@@bQ\?&R&& 1H—-‘b@nﬂﬁﬁ@lﬂ%lﬂ—§lm@~{ 3-

(Z-"Acetyl benzyl) oxy] - 6- di net hoxy-1

(d|me‘tl+ylwnno)|btma!ﬂow}1 Iomﬂﬂﬂm carboxanide N--\ o N

SNH2 OO0 CH3 I—BCHC@S
O-CH,
"H NMR (400 MHz, DMSO-de) & 8.40 (s, 1H), 7.73 (br s, 1H), 7.60 (s, 1H), 7.33 (s, TH),

7.20 (t, J = 7.87 Hz, 1H), 7.15 (s, 1H), 7.07 (br s, 1H), 6.88 (s, H), 6.79 (d, J=7.51 Hz,
1H), 6.70 (dd, J = 2.29 Hz, 8.33 Hz, 1H), 5.34 (s, 2H), 3.82 (s, 6H), 2.89 (s, 6H).

H,C-0

Example 91: 3-[(6-Chloro-1,3-benzodioxol-5-yl)methoxy]-5-(5,6-dimethoxy-1H-

benzimidazol—1-yl)thiophene—Z—carboxamide

0]
ﬁ? >
(0]

O-CH,
"H NMR (400 MHz, DMSO-de) 8 8.43 (s, 1H), 7.73 (brs, TH), 7.67 (s, TH), 7.35 (s, TH),

7.33 (s, 1H), 6.90 (br s, 1H), 6.11 (s, 2H), 5.36 (s, 2H), 3.86 (s, 3H), 3.83 (s, 3H). MS (ES+,
m/z) 488 (m+1).

Example 92: 5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[(2-

hitrobenzyl)oxylthiophene-2-carboxamide

N=\ o

s
N NH,
\ [/ o %o
o 0 N”

HiCyy o0
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5 H NVMR (400 Mz, DMSO-d6) S 8.43 (s, 1 H), 8.05 (d,
J 7.8 Hz, 1 H, 7.72-7.64 (m 2H), 7.59-7.55 (m
WQ@k)o4/0748%5 (s, 1 H), 7.17 (s, 1 H, 7.17 (m 2p)T/US2068024272
(s, 2H), 3.85 (s, 3H), 3.84 (s, 3H, 2.65 (s, 3H). M
(ES+, mz) 452 (m+l). Exanpge 106: 5-(5, 6-D net hoxy-1
H benzi m dazol -1-yl)-3-[(2- 10

et hynyl benzyl)oxy]thi ophene- 2-carboxanm de N=-=\ O N S

i

4@-72&'&2{ 965?m41]H(1757§ H), 73% {18), 7@9|ﬂ%rs YH)ZEDo(szs 1

1H) 53985261;331351)3H 31%5(@1 MS)(SW/E?E@é (Mi1}) 434 (m+1).
Exanpl e 107.
5- (5, 6- D net hoxy- 1H benzi m dazol -1-yl)-3-{[2- 20
Examplerdsf l3uQrormeieayyd Baneyibly)-&xk6-timaphegneH-beamnhaxslm -de
N0 NSNHZFF OOOF H3CHICOT V7T 25 "H NWR
yl)thi¢piGde-Hearo@MBadeio) 8 8N4L§ (s @ H, 7.76 (m 2H), 7.65

(s, 1 H, 756(m1 46(m2|—|) 7.34 (s,
1H, 7.22 (s, 1 H 5.48 (s, 2H),
3.84 (s, 3H), 3.83p 'mz) 494 (m+l).
WO 2004/ 014899 PCHdJ 03/ 02 3 Exanpl e 108:

3{[2(D|fluororreth09<y)benzy y} 5- (5, 6-di net hoxy-1

' NGy R VLT s s [P RI 3G 262 BPERY 118, 7.657 et

2H), 7.46-7.33 (m, 8H), 7.15 (s, TH), 6.62 (br s, 1H) 5.34 (s, 2H), 3.83 (s, 3H), 3.82 (s, 3H).
MS (ES+, m/z) 486 (m+1).

Example 94: 5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[(3-iodobenzyljoxy}-

thiophene-2-carboxamide

'"H NMR (400 MHz, DMSO- de) & 8.40 (s, 1H), 7.96 (m, 1H), 7.73 (d, J = 7.3 Hz, 1H), 7.59-
7.57 (m, 3H), 7.34 (s, 1H), 7.15 (s, 1H), 7.10 (brs, 1H), 5.38 (s, 2H), 3.84 (s, 3H), 3.83 (s,
3H). MS (ES+, m/z) 536 (m+1).

Example 95: 3-[(2-Cyanobenzyl)oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-

yl)thiophene-2-carboxamide N=\ ] o)
N
\ / NH,
o)
H C/ (o) .
w0
NZ

'H NMR (400 MHz, DMSO-de) & 8.47 (s, 1H), 7.98 (d, J = 7.3 Hz, 1H), 7.85-7.77 (m, 3H),
7.70 (s, TH), 7.62 (m, TH), 7.35 (s, 1H), 7.22 (s, 1H), 6.92 (br s, TH), 5.60 (s, 2H), 3.85 (s,

'3H), 3.83 (s, 3H). MS (ES+, m/z) 435 (m+1).
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3/ "HNW (400 WHz, DMSO-d6) b 8.42 (s, 1 H), 7.72

(br s, 1 H, 7.67 (d, J =7.7 Hz, 1 H, 7.64 (s, 1
wOo2004/814829 7. 47 (m 2H), 7.34 (s, 1 H), 7.32-7.08I/{83003/024272

2H), 7.21 (s, 1 H), 6.91 (br s, 1H), 5.43 (s, 2H),

3.84 (s, 3H), 3.83 (s, 3hyg M5 (ES+, nlz) 476 (m+l).

10 Exanpl e 109:

3-{[2-(1, 2- D hydr oxyet hyI)benzyI]oxy} 5 (5, 6-di net hoxy

-1 H- enzi mdaz 50 o% ene-,

vaé(

Exam <Amigobgnzy - I qe N=
s 1 br s, 1 , 7.59 s, 1
thloﬂ\éﬁgﬁ@rb #nidd ( 5;% ,(7 F: (d,H?] 759 I(—|z 1
H), 737(m 1H) (M. 2H), 7.17 (s, 1 H),
6.92 (br s, 1H, t % (d, 3= 4.0 H,
1H, 4.87 (m 1 £, s 81 (t, .8Hz,1|—|),3.98
(m 201 H), 3%&@ 6H) , 353 1 H. M (ES+

(
mz) 470 (mtl). npl e 110: 5-(5,6 D| nmet h?x7y- 1
'H NMRHmMHm m\&&wde)léyamﬁ (8-1H.2-73%(br s, 1H), 7.53 (s, TH), 7.34 (s

7.6 GI kit -0 o gt BRTES Bridhe 0 aBe e i 4 %5“1, "

8: 8HP 2V A2 1
Hz, 1H%%2%8(7,(§+)l 5118"(H;J 7"h]Hz(,§H ?8|3|)r1n H)I,) 7$ (S+%r2ﬁ)l H)(m+7. .
(s,(lH) 702(m1|—|) 5.81 (s, 2H), 382(s 3H) |

oxy}t@o&i@ﬁ@lﬁhﬁﬁé/)lai’fﬁddﬁox)/) 5 (5, 6- dl rret hoxy 1

Hbenzi m dazol - 1- )“_)\thl ophgne- 2- car boxam de N-\ o N

s
NH,
\/ CH
0 0o s§7>3
/
HO 60 K@

'H NMR (400 MHz, DMSO-ds) § 8.42 (s, 1H), 7.70 (br s, 1H), 7.66 (s, 1H),7.55(d, J=7.5
Hz, 1H), 7.41 (m, 2H), 7.33 (s, 1H), 7.21 (s, 2H), 6.87 (br s, 1H), 5.40 (s, 2H), 3.84 (s, 3H),
3.81 (s, 3H), 2.50 (s, 3H). MS (ES+, m/z) 456 (m+1).

Example 98: 5-(5,6-Dimethoxy-1HA-benzimidazol-1-yl)-3-{[2-

(methylsulfinyl)benzylloxy} thiophene-2-carboxamide

N==\ o
N ¢S NH
\_/ 2

o o Osg-CHs

/
.0
ao® )

'"H NMR (400 MHz, DMSO-de) & 8.42 (s, 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 (brs, 1H), 5.50 (m, 2H), 3.84 (s, 3H),
3.83 (s, 3H), 2.77 (s, 3H). MS (ES+, m/z) 472 (m+1).
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~~N# Ol / OHCO 5 3 H3C 'H NWR (400 Mz,
DVMSO-d6) 8 8.43 (s, 1H), 7.73 (brs, 1H), 7.55 (s, 1H),

wQ@284/0(4899 1H), 7.25 (s, 1 H), 6.89 (s, 1 H), BECWBS10d3/024272

J =6.3 Hz, 2H), 3.85 (s, 3H), 3.83 (s, 3H), 1.88-1.64
(m 6H), 1.31-1.01 (m 5WP. M5 (ES+, mz) 416 (m+l).
10 Exanple 112: 5-(5, 6-Di net hoxy-1
H benzi m dazol - 1-yl) - 3- (t et rahydr o- 2H pyr an- 2-
Exampld 98t 59X ¥)DildabRRIANLs iRt DA YIRS - —g) N8Ng|242|(g 'i'
(meth‘HBL;Ifoﬁyw&n(zbl'n‘ow}thibph&ne 2-G@Hhaxgmide H, 7.33 (s: 1 H)’
7.25 (s, 1 H ,70% brsolH) 4.30 (dd, J = 10.
3

3.2 Hz, 1 H), 420 669Hz 1 H, 3.92

(d, J=111Hz \3/ (s, 383 (s, 3H),

3.72 (m 1 H), ole J=13.1 Hz, 1
m

H) , 154147H . I\/B(ES+,

418 (mrl). 20" ER&ADI e' 113 6 D| met hoxy- 1
H benzi m dazol -1-yl)-3-(2-no oIin 4-
' Nwm' @bbm) sz@p&m@ﬁ (s:aﬁkv/gmqudp 781 19, NebS 740, na),
MHz, DMVBO- d6) 6 8.41
7.70- 7(&7 anI-b),,759(E51I—(),b7r3fts 11HH1905 5d), (éH (ar sH)H), 7785, 218k s,

438 (t, ] = 4.6
332('Hzgp')zﬁlﬁ“(%%ﬁgﬁ\"éksérﬁ"/zgﬁgg&%w 3H . 3.59 Em iy
2.72 (t. J = 6.7 Hz, 2H), 2.47 (m 4H). NS (ES+, i z)

433 (m+l V\D 2004/ 014899 PCT/ US2003/ 024272 145
Examiilg 460y 3-[[2rAmi e thexyl=5-(5.6-dimethoxy-1H-

benzi[legggéFZ{ mx !&aigzpilggsl-zyéa}boga r%fephenyl et hoxy) -

N=\ O
N

\S/ NH,

Jo 0 "
H.C
3 H3C’O | X 2
o N

"H NMR (400 MHz, DMSO-ds) & 8.39 (s, 1H), 7.91 (d, J = 5.1 Hz, 1H), 7.76 (br s, 1H),
7.46 (s, 1H), 7.33 (s, 1H), 7.12 (s, 1H), 7.07 (br s, 1H), 6.56 (d, J = 5.2 Hz, 1H), 6.49 (s, 1H)
6.03 (s, 2H), 5.31 (s, 2H), 3.82 (s, 3H), 3.81 (s, 3H). MS (ES+, m/z) 426 (m+1).

Example 101: 3-[(2-Chloropyridin-3-yl)methoxy]-5-(5,6-dimethoxy-1H-

benzimidazol-1-yl)thiophene-2-carboxamide
N=\
N

o

S
NH
\_/ 2
/O o <l
H,C HSC,O I N
7

"H NMR (400 MHz, DMSO-de) & 8.45 (dd, J = 4.8, 1.9 Hz, 1H), 8.43 (s, 1H), 8.11 (dd, J =
7.7, 1.8 Hz, 1H), 7.75 (s, 1H), 7.66 (s, 1H), 7.53 (dd, J = 7.4, 4.8 Hz, 1H), 7.34 (s, TH), 7.21
(s, TH), 7.00 (br s, TH), 5.49 (s, 2H), 3.84 (s, 3H), 3.83 (s, 3H). MS (ES+, m/z) 445 (m+1).
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N=- ON\S N2 OS5 H3C H3C.0 ' H NVR (400 Mz,
DVMSO-d6) 8 8.42 (s, 1 H), 7.64 (br s, 1 H, 7.56 (s, 1

wo004/8148%9 7. 31 (m  5H), 7.26-7.23 (m 2H), 6.FGI/{8200%024272

1 H, 453 (t, J =6.8Hz, 2H), 3.85 (s, 3H), 3.82 (s,
3H), 3.15 (t, J= 6.7 Hz,144H). MS (ES+, mz) 424
(m+tl). 10 Exanple 115: 5-(5, 6-D et hoxy-1

H benzi m dazol - 1-yl) - 3- (3-

Exam&hﬁ% ﬁ’éﬁ ;@Pﬁ?efqhkgﬁ*ﬁf lﬁ (

y)methoydthidihefe-2Lcdrboxarhide? (S 1 H) 7.34 (s 1 H)
7.31-7.24 (m G5H), 719(m(;H) 6.97 (br s, 1 H),

4.31 (t, J = 6.8 Hz,NDH), 53.83 (s, 3H), 3.83 (s, 3H),
2.76 (t, JzG?{ﬁ \S Hém 2H). M (ES+, m?g

438 (mt+l) Exam

H-Benmmdazol-%) 3 {[2 0
(trifluoromethyd ngr?zyl ] oxy}t i oBhene- 2- car boxani de
N O NN OF FF 25'H (400 Mz, DMBO d6) 8

' NME Bdo ﬁ\@q%kw@o—d%%%s;(s i) %G%Wr; 4% B2, 67 9((m. 1967

. W 508 W o s et s 2
7 146 Exanple 117: 5-(1
3.85 (s43H% 3283 D oMS1(ES+.yro/zL 2(92(“1’1‘1 arobenzyl ;Tgxy] t hi ophege- 2

- car boxam de NNs ONH OONDO

Example 103: 5-(5,6-Dimethoxy-1 H-benzimidazol-1-yl)-3-[(2-

vinylbenzyl)oxylthiophene-2-carboxamide
0

N=:\N s
\ / NH,
o /CHZ
P
H,C HSC’O

"H NMR (400 MHz, DMSO-ds) & 8.46 (s, 1H), 7.73-7.70 (m, 2H), 7.61 (m, 1H), 7.48-7.36
(m, 2H), 7.26 (s, 1H), 7.24-7.14 (m, 3H), 6.82 (brs, 1H), 5.87 (d, J=16.6 Hz, 1H), 5.54 (d,
J=11.8 Hz, 1H), 5.54 (s, 2H), 3.88 (s, 3H), 3.86 (s, 3H). MS (ES+, m/[z) 436 (m+1).

Example 104: 3-{[4-(Aminocarbonyl)benzylJoxy}-5-(5,6-dimethoxy-1/4-

benzimidazol-1-yl)thiophene-2- carboxamide
N/\ \(_Z)L
H c
e KEj\’rr\m2

(o]
"H NMR (400 MHz, DMSO-de) & 8.43 (s, 1H), 8.01 (br s, 1H), 7.93 (d, J = 8.2Hz, 2H), 7.76
(brs, TH), 7.65 (d, J = 8.2 Hz, 2H), 7.61 (s, 1H), 7.43 (br s, 1H), 7.36 (s, 1H), 7.16 (s, TH),
7.12 (br s, TH), 5.51 (s, 2H), 3.85 (m, 6H). MS (ES+, m/z) 453 (m+1).
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51 'H NWR (400 Mz, DVMSO-d6) 8 8.61 (s, 1 H), 8.19
(d, J =7.6 Hz, 1 H), 7.84-7.62 (m 7H), 7.41-7.35

W@ Pgo4AHRB99 7. 05 (br s, 1 H), 5.78 (s, 2H). M5 (ESHUSIWDZ)24272

395 (m+l). Exanple 118: 5-(6-Methoxy-1

H-benzi m dazol - 1-yl)-3-{[®@2 10 :
(trifluoronethyl)benzyl]oxy}thi ophene- 2- car boxam de

N-\ ONSNH /Il 2 -elFFF H3CG' IHNW (300 MHz,

Exampie 105) 3.-)[(,25Acenﬂagn(zyﬂq>%{ Eb(é I%Eth x9 %FLH&nz?rﬁpdaon 121 (ED

yl)thidphEre- él%rtfoxar%ndé) 5.56 (s, 2Hp, 3.83 (s 3H) Exarml e
TI97 3= (2-Bronobenzy Wys—S 6-(trifluoromethyl)-1
H-ben2| m dazol - 1- yl¢TtH oph neb’“fI rboxam de N=\ S el

0N\ I N2 200 o F Bro’ (300 Mz,
DVBO-d6) 8 8.86 (s 1E), 8.05 (m 2H), 783767
(m 5H), 747 d*dﬂ;CJ:8 1.3 Hz, 7.37

8,
MR G0 b, DB SHCHE N REN, 0 1S
e R e S R

(s, 3Hpgmﬁgnﬂgzms{ﬂswm/z MSdrﬂmenh 2 carboxamide N=\ ON S\
e

Example 106: 5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[(2-

ethynylbenzyl)oxylthiophene-2-carboxamide
N= 0
NS NH
\_/ cH
o o |
/
H,C HSC’O

"H NMR (400 MHz, DMSO-ds) & 8.43 (s, 1H), 7.72 (br s, 1H), 7.66-7.51 (m, 3H), 7.49-

7.41 (m, 2H), 7.34 (s, 1H), 7.20 (s, TH), 6.94 (brs, 1H), 5.50 (s, 2H), 4.54 (s, 1H), 3.85 (s,
3H), 3.83 (s, 3H). MS (ES+, m/z) 434 (m+1).

Example 107: 5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-{[2-

(trifluoromethoxy)benzyl] oxy} thiophene-2-carboxamide

"H NMR (400 MHz, DMSO-ds) & 8.43 (s, TH), 7.76 (m, 2H), 7.65 (s, 1H), 7.56 (m, 1H),
7.50-7.46 (m, 2H), 7.34 (s, 1H], 7.22 (s, 1H), 6.86 (brs, 1H), 5.48 (s, 2H), 3.84 (s, 3H),
3.83 (s, 3H). MS (ES+, m/z) 494 (m+1).



10

15

20

25

30

5 H3CH3C_O\ Br -N'H
(s, 1 H, 863 (d, J =
wWQ2007/01480 s, 1 H), 7.62
1H, 7.33 (s, 1 H, 7.

NVR (400 MHz, DMVSO-d6) S 8.81
5.0 Hz, 1 H), 8.42 (s, 1 H),
d, J =

1&) (s. 1H, 7.08 (br's, 1 H),

5.49 (s, 2H), 3.824 (s, 3H3, 3.818 (s, 3H). M5 (ES+,

m z) 489, 491 (mtl). 10 Exanple 121:

5[6(|\/bthy|su|fony|) 1H-ben2|mdazol 1y|] 3-{[2-
h | X Q

beand%zolDNﬁQhﬁ)@herﬁ @-CQH)O&SmIdEH) 8.24 (d, ‘]f 1.7 Hz, 1H),

8. 05 (d, J= 8.60 Hz, 7.92 (dd, J 8.4, 1.7 Hz,
1H, 789777(*}'38 65(m1H) 6.84 (br s, 1
H, 5.54 (s, 2 M5 (ES+, mz) 496

(mtl). 20 Exa hyl sul f onyl ) am no] -1

H benzi m dazol ¥1- Yl } - 3 {[2-

(trifluor oms'f'ﬁﬁy,lo enzyl] - o@éophene- 2- car boxam de

N O\S N Z/-1 NH2 NH 25 F F 1HNI\/R(4OOI\/HZ
' W BSp R BiSo8 faks B Arfy S umy b 8D 0, 7=55 Kelad 2
7.64 £|0_i|)¢lb 7051=787$m 2H4)07 8% (s, THHY.32.6.28(n, laH) §21](sH)-l,) 65915(2r§s

1H), 5144(s, 2H), 384(( 3H), 3'_?33 (s, 3H)2(|)V(|)54( 148}92?47%( / U§2003/ 024272

Example 109: 3-{[2-(1,2-Dihydroxyethyl)benzylJoxy}-56-(5,6-dimethoxy-1H-

benzimidazol-1-yl)thiophene-2-carboxamide

Nf\ 0
OH
wNH
0
HC 1,c-©

'"H NMR (400 MHz, DMSO—ds) & 8.40 (s, 1H), 7.64 (or s, TH), 7.59 (s, 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), 7.17 (s, 1H), 6.92 (brs,
1H), 5.49 (m, 2H), 5.35 (d, J = 4.0 Hz, 1H), 4.87 (m, 1H), 4.81 (t, J= 5.8 Hz, 1H), 3.98 (m,
1H), 3.80 (s, 6H), 3.53 (m, 1H). MS (ES+, m/z) 470 (m+1).

Example 110: 5-(5,6-Dimethoxy-1 H-benzimidazol-1-yl)-3-[(2-

formylbenzyl)oxylthiophene-2-carboxamide

N=\ o

o) (0]
/
HCHC

'H NMR (400 MHz, DMSO- de]5 10.28 (s, 1H), 8.41 (s, 1H), 8.02 (m, 1H), 7.73-7.64 (m,
4H), 7.58 (s, 1H), 7.34 (s, 1H), 7.15 (s, 1H), 7.02 (m, TH), 5.81 (s, 2H), 3.82 (s, 3H), 3.81(s,
3H), 2.65 (s, 3H). MS (ES+, m/z) 438 (m+1).

5.0 Hz, 1 H),P@r/BS2003024272



10

15

20

25

Exanpl e 123: 5-(6, 7-D hydro-1
H[1, 4] di oxi no[ 2, 3-t] benzi m dazol - 1-yl) - 3-{[ 2-

W@ 2004014897 onet hyl ) benzyl ] - oxy} t hi ophene- 2- car bPXEDBH63/024272
N ONS/ N2 O~0o5F- F "HNW (300 Mz,
DMSO-d6) S 8.48 (s, 1 H)14#.87-7.74 (m 3H), 7.70-7.61
(m 2H), 7.60 (s, 1 H, 7.25 (s, 1 H, 7.24 (s, 1 H),
6.76 (br s, 1 H, 555 (s, 2H), 4.29 (m 4H). M (ES+,

Examplg, 1?5 é;[g;p[é!gwgggl&@ ggﬁfgn@ﬁedlﬂr%éhoxé 19-ﬁb€nz%|ia¥ﬂﬂol 1

; ZTrdazot - L=y )=

yl)thiogHERE Y bSHHoxamide
fonyl )-pi peri di n-4- T‘,\fre eho t hi ophene 2- car boxam de
N=O NS el NH \S/ 215 HNI\/R(300I\/Hz
1 H)

DVBO- d6) 58. 48 (s 7.51 (s, 1H),

7.27 (s, 1H), 793 71(s. br 1 H, 4.29
(br s, 4H) 4. 1C}4m 2H), 3.60 (m (2H) Sz 85H%s, 3H) ,

H NMéEé% MHiZDMSr fgis)‘(za#% Q[]B &%i‘b’ Se1|'1)2é.55 SrqHZ,i%"]- SN?H

725 5o PO R T PRI 5 4 ot %%%.‘SH" HPSETE: 1) LR orowtn O
6H), 1.9 -1910nP&N)./ MBS+, @)z) MR (h+1).

Example 112: 5-(5,6-Dimethoxy-1 H-benzimidazol-1-yl)-3-(tetrahydro-2 H-pyran-2-

yimethoxy) thiophene-2-carboxamide 0

N=\
o o
H C/ o /D

37 H,C”

"H NMR (400 MHz, DMSO-ds) & 8.42 (s, 1H), 7.72 (ors, 1H), 7.53 (s, 1H), 7.33 (s, 1H),
7.25 (s, 1H), 7.09 (br s, 1H), 4.30 (dd, J = 10.8, 3.2 Hz, 1H), 4.20 (dd, J = 10.6, 6.9 Hz,
1H), 3.92 (d, J = 11.1 Hz, 1H), 3.86 (s, 3H), 3.83 (s, 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+, m/z) 418 (m+1).

Example 113: 5-(5,6-Dimethoxy-1 H-benzimidazol-1-yl)-3-(2-morpholin-4-

y|ethoxy)thiophene-z—carboxamide

o O

H, C
H C

"H NMR (400 MHz, DMSO-de) & 8.41 (s, 1H), 7.75 (br s, 1H), 7.56 (s, 1H), 7.52 (br s, 1H),

7.34 (s, 1H), 7.25 (s, 1H), 4.38 (t, J = 4.6 Hz, 2H), 3.85 (s, 3H), 3.83 (s, 3H), 3.59 (m, 4H),

2.72 (t, J = 6.7 Hz, 2H), 2.47 (m, 4H). MS (ES+, m/[z) 433 (m+1).
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25 F F 'H NMR (400 MHz, DMBO-d6) 8 8.75 (s, 1 H), 8.36
(d, 3 =0.9 H, 1 H, 810 (br s, 1 H, 7.99 (dd, J =

W@2®4/014899 Hz, 1 H), 7.88-7.62 (m 7H), 7.41 (brCHUSD03/024272

H, 6.80 (br s, 1 H, 556 (s, 2H). M5 (ES+, mz) 461
(m+1) . WO 2004/ 014899 PCT1432003/ 024272 149 Exanpl e
126: 3-[1-(2-Chl orophenyl) et hoxy] -5-(5, 6-di net hoxy-1
H benzi m dazol - 1- yl)thi ophene-2-carboxamde N o S N

Examégg gﬁ O5 @ 6BilmePrdiBGH- B@lelﬂam (llﬂ-go(z%ﬂ?enyl%g?y d6) S

S, 1 Hy, /us(ors T Hy, 7.68 (dd,
thiopten@-Hearboxadide 7. 48 (dd, J = 7 8 1.2 Hz, 1 H) 7 43
(ddd, J = 7.5, 7.M 1. 7.35 (ddd, J = 7.8,

7.6, 1.8 Hz, 1
7.13 (s, 1 H),

1 H), 3.81 (sP ,379(s 3H), 1.72 (d,
3H). MS (ES¥Cupt 458 (m+l). Exanple 127:

CLVEACTa AR Ehs ?%mf}? GG B 3. L A il 478
5H), 7"%7 211%@!‘(\[}66 75 @F% 1H13$5i‘lgicf_ B3GH, 2H8 3, 815"(% HMR 3(8@(19 3H),

315(VJ846(/W3H MS—QES+.7le4Z4mBH()m 2H) 7. 58 7 52 (m 1
H, 7.31 (s, 1 H), 715(brs 1 H, 7.05 (s, 1 H)),
7.01 (s, 1 H, 206.01-5.96 (m 1 H, 3.81 (s, 3H)),

Examgle 485{ $- S%Eh)bmelh&@l (iqi-beﬂz:mldﬁz& Hoy-33t)-. M5 (ES+, nl z)
4972 (wI) anpl e 128, 5-(5, 6- D net hoxy-1
phenwkprgewm)hlwqmgm-%caquxa@ldw 4-

Peals

'H NMR (400 MHz, DMSO as] 5 8.42 (s, 1H), 7.70 (br s, 'lH) 7.52 (s, TH), 7.34 (s, 1H),
7.31-7.24 (m, 5H), 7.19 (m, 1H), 6.97 (br s, 1H), 4.31 (t, J = 6.8 Hz, 2H), 3.83 (s, 3H),
3.83 (s, 3H), 2.76 (t, J = 6.7 Hz, 2H), 2.13 (m, 2H). MS (ES+, m/z) 438 (m+1).

. ,NHzl 7.14 (br s, 1 H),
01 (q, J = 6.4 H
J =6

Example 116: 5-(1H-Benzimidazol-1-yl)-3-{[2-

(trifluoromethyl}benzyl]oxy} thiophene-2-carboxamide
0

N==
/\N S NH
\ :
Ol FfF
'H NMR (400 MHz, DMSO-de) & 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, 1H), 5.56 (s, 2H). MS (ES+, m/z) 418 (m+1).
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nmet hoxybenzyl ) oxy] t hi ophene- 2- carboxam de N 25 s NHa
H3C HC 3 Ic% |CH3 WD 2004/ 014899 PCT/ US2003/ 024272

WA 2040HMVR (400 MHz, DVBSO-d6) S 8.39 (s, 1 HPCTTUSB03/024272

(br s, 1 H, 7.60 (s, 1 H), 7.48 (d, J = 8.8 Hz, 2H),
7.32 (s, 1 H, 7.15, (s, M8, 6.99 (br s, 1 H, 6.95
(d, J = 8.8 Hz, 2H), 5.32 (s, 2H), 3.83 (s, 3H), 3.81
(s, 3H) 374(s 3H) I\/IS(ES+ mz) 440 (m+l). 5

Cmbo*mﬁﬁwhenecarboxy aﬁe 6NH 310 Methyl 5-(1 H-benzim
azol - 1-yl) - 3- aet hyl ) sul fonyl | oxy} - 2-
thlophenecarbo /BOQ)g OO 738 Mol ) was
di ssolved in 7 of N, N—0d|'-thylfornan1de with
stirring. Triethylamne (G mL, 1.5 mmol) was added
via syringe. Copper (1) ioflide (0.0141 g, 0.0740
was added fol | owed Fans _15
i

"H NMR (ﬂﬁ%) it PO R (BHibY i ey pdia i in? &r7-67 bn.gs8e
7.41-&5@%%@?.@%@0’ L 1H) P%‘%‘bé ﬁ\lﬁ @58 hP) 3ds 1)l 1 nmol)

syrlhge e n1xture was heated to
80 C for 16 hours. The n1xture was cooled to room

nperature and poured into e | .acetate and water.
Exammné1Baﬁe(ﬁd\/lmpasv-aHn&ﬁrn;mdamk;lwvﬁ)ria{ [%r gani ¢ 1 ayer was

fop e ;anbﬁggm@queous | ayers were

§ .q- 3 The conbi ned organic
flltered and
u |f @atlon by flash

1@ (80% of nmethy
- (phenyl et hynyl )-2-th
I oph eneca rboxyt-ate. 1H (300 N+h DVMSO-d6) b
8.76 (s, 1 H), 7 85 (m 2H) 7.64-7.58

H),
H Nn\%ﬂcjo%g%z (Dm 44 8’3§4§@1I%H}87%6qz(n(§H I (VB &S, 1H),

6.98 (dd, J= 8.9, 2.4 Hz, 1H) 6.81 (br s, TH), 5.56 (s, 2H), 3.83 (s, 3H).

Iayers were dried ’
concentrated in
chr omat ogr aphy af ;
5-(1H-be nzi md agol - 1 -

Example 119: 3-[(2-Bromobenzyl)oxy]-5-[6-( (trifluoromethyl)-1H-benzimidazol-1-

@éﬂﬂ

'H NMR (300 MHz, DMSO- de) 8 8.86 (s, 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), 6.95 (br s, TH), 5.46 (s,
2H).

yl]thiophene-2-carboxamide
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25 WD 2004/ 014899 PCT/ US2003/ 024272 151 Exanple 129:
5-(1

woR®enrdisnd dazol - 1-yl ) - 3- (phenyl et hynyl ) t hi opheP@F/BsSmas/ 4272

oxamide O S ~"t2 5 5-(1

H benzi m dazol - 1-yl ) - 3- ( pHdiyl et hynyl ) t hi ophene-2-carb

oxam de was prepared fromnmethyl 5-(1

H benzi m dazol - yI ) - 3- (phenyl et hynyl ) - 2-t hi ophenecarb
d .

ey n
inst ead of
benziahitl MdB- 1yl thib Dikéne- z-chUEb(a(rﬂiGE) MHz, DMSO-d6) 6 8.71 (s, 1
Hy, 8.09 (br s, 7853780(m2|—|) 7.72 (s, 1

H),767763( $.5%-7.36 (m 6H). M5 (ES+, 10
mz) 344 (m+l). dl/at eHExanpl e 2: Methyl 5-(1
H-benzi m dazole ) 3 ( enyl et hyl ) - 2-
t hi ophenecarﬂaq?(édcate N=~ S Yy -1 1 OCH3 15 Met hyl
5-(1 Br
H benzi m dazol - 1-yl ) - 3- (phenyl Bt hynyl ) - 2- t hi ophenecar b
'H Nmmth@é MH(ZODM@@ &) & 881 @?Hmhxd wass dmsm)vgdz (sP1AV7.9%

ethyl acetate with stirring. di um on
(brsdaﬁbmiz @0/ 93BHzy THD 7039(1? o133 (\s.aw .a?dwe&s.,waanO& thes s, 1H),

549 b T 2e el Ap B BN 1 R AT e g Bl o,

washing with ethyl acetate. Theflltrate was
concentrated to afford 0.109 g (98% of nethyl 5-(1
Exampley iz H@ﬂ%dlhyliulwwl)sw zemmr@miazcdﬂhvlﬂﬁ?» P2t hi ophenecar b

(trlﬂu,or me;l‘hyi benz ARG 309 By E10 ) ? E $7Z(IS—|Z 11H)H)

7.49 (s, 1 H N 4647, '(m'7H), 3.84 (s, 3H), 3.32
(m 2H), 2. (ES+, mz) 25 363 (mtl).
Exanpl e 130: (1 z

H Benzi mi daggl - 1-y! thenyl et hyl ) t hi ophene- 2-carb
oxanm de N 9 gy NF g @ \

"H NMR (400 MHz, DMSO-de) & 8.93 (s, 1H), 8.24 (d, J= 1.7 Hz, 1H), 8.05 (d, J = 8.60
Hz, 1H), 7.92 (dd, J= 8.4, 1.7 Hz, 1H), 7.89-7.77 (m, 5H), 7.65 (m, 1H), 6.84 (br s, 1H),
5.54 (s, 2H), 3.29 (s, 3H). MS (ES+, m/z) 496 (m+1).

Example 122: 5-{6-[(Methylsulfonyl)amino]-1H-benzimidazol-1-yl}-3-{[2-

(trifluoromethyl)benzyl]-oxy} thiophene-2-carboxamide
N= 0
_\N S
\ / NH,
o o)
0” “CH F

3

F
'H NMR (400 MHz, DMSO-de) & 9.85 (s, 1H), 8.64 (s, 1H), 7.86 (d, J = 7.9 Hz, 1H), 7.82-

7.71 (m, 6H), 7.66 (m, 1H), 7.25 (dd, J = 8.8, 2.0 Hz, 1H), 6.79 (br s, 1H), 5.52 (s, 2H),
2.98 (s, 3H).
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WO 2004/ 014899 PCT/ US2003/ 024272 152 5-(1
H benzi m dazol - 1-yl ) - 3- (2- phenyl et hyl ) t hi ophene-2-carb

wW@@adsInas prepared fromnethyl 5-(1 PCT/US2003/024272

H benzi m dazol - 1-yl ) - 3- (2- phenyl et hyl ) - 2-t hi ophenecarb
oxylate wusing procedure défilarly described in

Exanpl e 61 except 7M NH3 in MeOH was used instead of
2M NH3 in MeOH 1H NWR (300 MHz, DMsO-d6) 8 8.58 (s, 1

Examb')e’1273 (. ADindro-PHA1 a]d‘gxmoh B')f]beﬁzi@rﬁd;{zﬂl—hlll)—&f{ 4 Hz,

H), 7.56 (DOr s, 2H), 7.44-7.1/ (m B8H), 3.22 (m
(trlﬂtmmrnet@l)wzvlﬂnoxw}ﬁmlop efEsarbO}ﬁlzgi_348 (m+1l) . Exanpl e

131: 5-(1 N=
H Benzi m dazol - 1. I_}n thyI (phenyl ) am no] t hi ophene-
2- car boxani de 0 k 840 NH2 "N-CH3 Conpound

was prepared | proceduxes simlarly described for
Exanpl e 31 and<§®. 1 H%OO Mz, DMBO d6) 8 8. 65
(s, 1 H, 7.83-7.67 (mF 7.46-7.23 (m 6H), 6.91

15 6.84 (m 3H), 3.28 (s, 3H). M5 (ES+, mz) 349
'H NNIRY39Q MEanMS@-o&):&B A8 (s( 1H), 7.87-7.74 (m, 3H), 7.70-7.61 (m, 2H), 7.60

o 1l BB TCTA s I B PRSPkl goren

mlz)g@@gﬁy d was prepared using procedures simlarly
escri bed for Exanple 32 except sul fonani de was used
i nstead of benzam de and Exanple 61. 1H NMR (300 MHz,

Example 1y 3-(6y7 e B pibtindl S2nbzimaddi-1 P35y

(metl'ﬁ)lsulf?)ﬂ@l@-p?peﬁam(-myl]%%Qhox?}tﬁibpﬁéne i—da%onmﬁé (m 1 H),

7.40 (M 1 H). M5 (ESF, mz) 25 399 (mrl). WD

2004/ 014899 PCT/ 034024272 153 Internedi ate
Exanpl e 3: Met -TdHybengi m dazol -1-yl) - 3-

({[ (phenyl net h xy] 8onyf }am no) - 2-t hi ophenecar box
ylate N==\

N
'g-CH
o=% "%

'"H NMR (300 MHz, DMSO-ds) & 8.48 (s, 1H), 7.71 (br s, 1H), 7.51 (s, 1H), 7.27 (s, TH),
7.23 (s, 1H), 6.87 (br s, 1H), 4.29 (brs, 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).

Example 125: 1-[5-(Aminocarbonyl)-4-({[2-(trifluoromethyl}phenyl]methyl } oxy)-2

thienyl]-1H-benzimidazole-5-carboxamide
N=

jiﬂ
(@]
0

NH,

F
F

"H NMR (400 MHz, DMSO-dg) & 8.75 (s, 1H), 8.36 (d, J= 0.9 Hz, 1H), 8.10 (brs, 1H),
7.99 (dd, J = 8.6, 1.4 Hz, 1H), 7.88-7.62 (m, 7H), 7.41 (br s, 1H), 6.80 (br s, 1H), 5.56 (s,
2H). MS (ES+, m/z) 461 (m+1).
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NSI / OCH3 NH 5 04 Mthyl 5-(1 Hbenzim
i dazol -1-yl)-3-{ [(trifluoronethyl)sulfonyl]oxy}-2

wao biogphspecar boxyl ate (1.11 g, 2.73 mol ), CcesPTIUS2003/024272
carbonate (1.25 g, 3.84 mol ), 2,2'-
bi s(di phenyl phosphi no) - 1,149 - bi napht hyl (0. 0850 g,
0.137 mmol ), and 10 tris(di benzyli deneacetone
dlpallad|un1(0) (0.0625 g, 0.0683 nmol) were conbined

Example 128} 3 rﬁa&n

1P » s y, z 4
thi @ﬂﬁ@@z Q@QmQMQereactlon was heated to 100 C for 40
L IOnuurs The reactlon:;M@s gooljed to room t enperature,

adsorbed directly £ li)€a Yel, and purified by
flash chroma ra d q3604 g (54% of nethyl
5

{
|

jﬁ%zoh1—

(phenyl met hyl ) oxy] car bgry!}a™10) - 2- t hi ophenecar box
te. 1H NVMR (4B8 MHz, DVBO-
76 (s, 1 H, 8.03 (s, 1 H),
9-

i g hases AR SR B T R p Sa B

1H),7%?Ed’d i_benziniganp!z43 (dod, )l-=372(74 1.2 Hz, 1H), 735 (ddd, J = 78

yl'met hyl) b trifl th
7 13)Ha‘nw).]ey”m§ﬁwynﬁfn¥£§?é 714l aéaiéwﬁ%{ 3G S

t
1H), 3. ﬁl—%ﬁ@ ?{1756{%& ﬁs(ste ? [szp%ehmsngﬁynlq/foxy{g] (cr:na-ll'r%onyl }a
m no) - 2- thlophenecarboxylate (0.400 g, 0.982 nmol)
d b 1.0 I d
Examn?mnuicfe flégg L?Acmﬁarth%;;tﬁflr(wmmuo}ﬁ n»él-a-;[h ;tg); na\r/;]/'e[jg \F,Jvi ? ﬁe

n Triflu | ) benzyl brom de (0.704
methyzpfheayldﬂo & Heng 5 rQ(’SQaﬁﬁ 5he reaction was stirred

for 16 hours. The m ; e ¥as poured into water and

et hyl acetate, and ayens. wer e separated. The
organi c | ayer was ed Wi brine, and the conbined
aqueous layers wgte Bxtracted wifh ethyl acetate. The
conbi ned organi C Layers wese W 2904/ 014899

PCT/ US2003/ 024272 " 154 drled oV MySO4, filtered, and

' Nwﬁgﬁ\‘é&%{“ iS850, 160.720b-7 B0 07 R TbE SPTIYY 8F

|
7o LA R Mmzro@{msﬁzx;@m@sw;m 1,
6.01- msa@phenep:asbcsx&m)as 28{sh3i), 1.75 (d z, 3H). MS(ES+ m/z ) 492

(m+1).

({I[
yl a
8.

Example 128: 5-(5,6-Dimethoxy-1H-benzimidazol-1 -yl}-3-[(4-

methoxybenzyl)oxylthiophene-2-carboxamide

N=—
’\”KS_IINHZ
2
H,C
(0]

&,
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was carried directly into the next step. M5 (ES+, niz)
567 (mtl). 5 Internedi ate Exanple 5! 5-(1

woRbanrisn dazol - 1-yl) - 3- ({[ (phenyl net hyl ) oxy] ceaU83003/624272
{[2-(trifluoronethyl)phenyl]nethyl}anm no)-2-thi ophenec
arboxylic acid N\ O S 10-/-OHF F NF 10 g 00
Met hyl 5- (1 H benzi mi dazol -1-yl)-3-({ B
[ (phenyl et hyl ) oxy] carbonyl} If [2

S HEIE Y § BISRY HTRPBathokof yL9RRg R b0
Hz, 2H), qfszt(etmfwﬂ:ref tun)ae 9w m $N) 6.05 (1) J <1608 ki, 2ij5 IN(s|-2HH
tion was added the m xture was allowed to

3.83 (Ss3hl)r38b|(s QH) Bddr(s 3HThM5rﬁS<'t m/é Ad8dmpdlired i nto
di ethyl ether and water, and the | ayers were
separated. The organic Iayer was washed with water,
InternRBEte B@ndiet nletigl BEn Hltayigimidsas!- Suhsefprenylethynyl)-2-
discarded. The conbined aqueous layers were acidified
thiopheneqarpoxylata t h copegntrat e HCl and extracted with
et hyI acetate three Nd Th(?_‘ conbi ned organic | ayers
were dried over My fPT¥éred, and concentrated
in vacuo to afford 0.528 (97% of 5-(1 H
?eFél m dazol -1-yl)-3-({ [ Ckhenyl nmet hyl ) oxy] car bonyl }
(trifluoromethyl)phenyl ] net }am no) - 2-t hi ophenecar bo
xylic acid as an off-white solid. 1H NVR (400 MHz,
MethyDBEOHe N zithid&oB0-y(J8- (trifludhymedyBailfosylloxy HR- 7. 85 (d,

thlophfn@cayb%ygie (013%@ D-]Z,ggnr&]gwas\]dlssolyegm’_%m}l 7 70 (d,

dlmetgylﬁ)dl'm% ide: \ﬂ@h §ﬂ‘?rmé"ﬁmetﬁylﬂﬁlimz (@41 (rm 1 Q*rﬁmolﬁwéﬁac{(ﬁ:d VI%H)
hz) 552 (m1). WO 2004/ 014899
synng@ctmmszﬂ@wmzmmm gsmnmtr@rneﬂwaaa@eéiakhqwe@ by tregisnzy |

cienl QSRR TP o ek PSS PR BN D

Phenylacetylene (0.12 mL, 1.1 mmol) was added via syringe, and the mixture was

heated to 80 °C for 16 hours. The mixture was cooled to room temperature 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. The combined organic layers were dried over MgSOs, filtered, and
concentrated in vacuo. Purification by flash chromatography afforded 0.212 g (80%)
of methyl 5-(1 H-benzimidazol-1-yl)-3-(phenylethynyl)-2-thiophenecarboxylate. 'H
NMR (300 MHz, DMSO-ds) & 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 (s, 3H). MS (ES+, m/z) 359 (m+1).
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30

N F s 040 5-(1 H Benzi m dazol -
-yl)-3-({[ (phenyl net hyl ) oxy] car bonyl } {[ 2-

W@ 2004014897 onet hyl ) phenyl ] met hyl } am no) - 2- t hi oppenEsBInH®@4272

xylic acid (0.200 g, 0.363 mmol) and ammoni um
chloride (0.0388 g, 0.72519mpnl) were added to a fl ask
wth 5 10 nL of N, Ndinethylformamde with stirring.
N- Met hyl nor pholine (0.080 nL, 0.73 mmvol) was added

Examg‘ggﬂi i}gsyi-éi Q;g-%g' Qé@ i%gé!ﬁ%!j%(p%ﬁyl%%ﬁtl‘ Qpl&%%lbgarngam@e

1-(3- dlnethylan1‘6wro )03 et hyl car bodi i m de

hydr ochl ori de 7@, 508 nmol ). The mi xture was
stirred for 16 d podred into ethyl acetate
and 1N HCl. The Iayers e separated, and the organic
ne. The conbi ned aqueous

) hyl acetate. The

conbi ned organi c |ayers we dried over MgSO4,

5-(1 HEGentzieigatol-a+yl)- mpmmethameldthnqphm:warbwmldﬁuwtnrmr%
from tfglcgh?yg _hr g?%rg%F@héy@ rh(gre] et%yny?)lz gth&)%ﬁe@ecglfbom%yl

using @Lﬂe FI?'deéEnB&) fnEx@mpR-enl dertt7M NHuibr [MB@H foyek lised
enzyl | car amate as an off-white solid. 'H NWR g400
|nsteaMd'4‘ 2VONBOnABI0IS B BEIR((400 MHE) DMSQ-dg). 887 7 (s75H), $1094py)s,

5-7.69
1H), 7;85558%5 2%5"9.727FDM)77§9 f@%d(hh‘}ﬂps; ﬁ(;nf}g(lr\(]%(g%
2 5.11 (b 2 ES+, m 551
miz) %4](%41? ExH)rrpI e 133( &rs ?1 b W 2)
H Benzi m dazol - 1- yI) 3-{[2-(trifl uororret hyI)benzyI ] am

Interr&%ﬁekgéo e 2. Me: : d; /
th.optkrl%ea%bmﬁezol »1%! 3 thi enyl]{[2 30

(trTitouoronet | }carbamate (0.157 g,

0. 285 mol) I SS 310 nL of ethyl acetate
with stirringXx10% Pal |umon car bon (0.0606 g,

0. 0570 nmol ) WO 2004/ 0148%9,PCT/ US2003/ 024272 156 was
added, and the sol ution @a aced under 1 atnosphere

f h d Th t e t d f
Mt (Uahse el nebrip pb < tmay )y i isneriripryae B o
0. 307f118|g{0 vgag dilsE:g\(?#ﬁF t@arfl%f étﬁyl%&aﬂutﬂ‘@ﬁ?ﬁ@ “I\bd/orPa%J]Mh on

concentrated”in vacuo and
carbdUbIOBR B, 19307I ramibl) evas addﬂdogm(hﬁieyeatcd)loafpf&@ﬂ@ uedg 257 g
229

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-(1 H-benzimidazol-1-yl)-3-(2-phenylethyl)-2-thiophenecarboxylate. 'H NMR
(300 MHz, DMSO-ds) & 8.67 (s, 1H), 7.80 (d, J = 7.5 Hz, 1H), 7.72 (d, J = 7.2 Hz, 1H),
7.49 (s, 1H), 7.46-7.17 {m, 7H), 3.84 (s, 3H), 3.32 (m, 2H), 2.95 (m, 2H). MS (ES+, m/2)
363 (m+1).

Example 130: 5-(1 H-Benzimidazol-1-yl)-3-(2-phenylethyl)thiophene-2-carboxamide

N':'—'\N s o]
Smtas
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5 of pure product and 0.112 ng of a m xture of
starting material and product. 1H NVR (400 MHz,

WOMBDOUBY S 8.61 (s, 1 H), 8.16 (dd, J = 6.6, BCHUSMN3/124272

H, 7.81-7.74 (m 2H), 7.73-7.67 (m 2H), 7.64 (d, J
= 7.7 Hz, 1 H, 7.50 (dd, W% 7.5, 7.5 Hz, 1 H),
7.43-7.33 (m 2H), 7.19 (s, 1 H, 7.14 (br s, 2H),
4.71 (d, J = 6.2 Hz, 2H). M5 (ES+, mlz) 417 (m+1l). 10
5- (1Hrueamrm@bzat-¢ wpﬁewetaylltmbhwe mbboﬁarﬁidte m@fpmwfed

t C CH3
from@&ﬁ%k m? ﬁ%ﬂ?@%?ﬁgh g')ﬁﬁpwvﬂy nhthlepmféwsarbwdﬁtg

R A
insted 9 20NOH) in MclH. et Wmmoowmﬁb&&mue 5780589(5 mmlwgl\(@SJ-

added vi a syringe. Pival oyl chlorlde

7:3 Hembit) 7:hadd, dued 21 Wikl 356 (b B e i, RO 22 dm. s
295% iH)ecM gg ?@rﬁfﬁ and poured into 1 N HCl. The
3t d

yers vve and t he aqueous | ayer was
vvashed vvlth di chI oronet hane. The conbi ned organic
yers were washed with saturated 20 NaHCO3 and bri ne.
Exannnl@ﬂ%ﬂr n%ﬂilal—&emmtdaqupw )ef-iraeth ol thi

Carb@i‘%&ldgoncent r at edN vacuog The |soI ated solid vvas
i ated with Itered and washed with
hexanes and 2- rr@// #ne. NHThe solid was air dried
and coll ected to>affordni3:0 g (87% of
2- (et hyl oxy) - 5-ni t rophepyl 2, 2-di net hyl propanoate. 1H

NI\/R (400 MHz, CDCl 3) 16(dd, J =92 2.8 Hz, 1
H, 7.95 (d, J = 2.8 Hz, H, 7.01 (d, J =25 9.2 Hz,

comiile vk Aok el s RSP APG SATLT
"H NMRGE360 Mit, DMSO-dd) 5 ¥.65 -2 H) 07.4#&,% )Q.46-Y93 (m, 6H), 6.91-
2004/ 014899 PCT/ US2003/ 024272 15

6.84 fm( Wbt HigB bx i)k Mn(ES+ophdagd (e+D- di net hyl pr opanoat e
(13.0 g, 51.4 mmol) was dissolved in 150 nL of ethyl
acetate with stirring. 10lo Pall adi um on carbon (1. 64

Exanfple 132: 5—(1H—Benzimidazol—1—yl)—3—[(phenylsulfonyl)amino]thiophene—Z—

carboxamide ,
°\S©

Compound was prepared using procedures similarly described for Example 32 except

sulfonamide was used instead of benzamide and Example 61. "H NMR (300 MHz,
DMSO0-de) 8 11.40 (s, 1H), 8.75 (s, TH), 7.95-7.90 (m, 3H), 7.88 (br s, 1H), 7.82 (m, 1H),
7.71 (m, 1H), 7.65-7.58 (m, 3H), 7.51 (s, 1H), 7.45 (m, 1H), 7.40 (m, 1H). MS (ES+, m/z)
399 (m+1).



10

15

20

25

30

1.54 mol ) was added and the solution was stirred
under 1 atnosphere of hydrogen for 16 hours. The

wo e@eniesm was filtered through celite and washedr/vgton3/024272

with ethyl 5 acetate. The filtrate was concentrated in
vacuo to afford 11.3 g (983 of 5-am no- 2-

(met hyl oxy) phenyl 2, 2-di net hyl propanoate as a pink
solid. "H NWR (400 MHz, CDCl 3) 8680(d J = 8.6 Hz,

InterrLerate @(af’rﬁ)lé?dbﬂeﬂhﬁﬁhﬁabeﬁéﬁ dﬂ%gl ilyh')B 451g)d J =
(I (ph&ﬁy&nﬂnhqll)@w]faﬁ)mmlamw@ )-2- thlophenecarboxylate

2- (Met hyl oxy) - 4- ni t0-5-[ (t pi fl uor oacet yl ) am no] phenyl
2, 2- di met hyl props Lgﬁes—ls ONOO NHH3COOH3C
CH3 F F 15 5- Ani @ 7‘&@%0xy phenyl

2, 2-di net hyl propaneate (14P3 g, 47.1 mol) was

di ssol ved in 200 mlL_of hl\(oroformthh stirring.
Ammoni um nitrate ( 84.8 mmvol) was added in a
single portion. Th i xture was cooled to O C, and

Methgf 51(h HOgeRRipRddZB]- atrvmyﬁngﬁuo%&n@ﬁhw )stfnyiTeRy )-2was added

ropwi se via addition tunnel over 1 hour. The

thIonheacqaurhnxylaéts(1v0drmﬂd'3trmﬂ¢lb@ﬁslmrempéxoamr(é%ﬁ& 84 mnradl2,2'-

R e T

tris(dPRingyIRtfefeh Riedrie@Batadiumt(0Y (08825 §) 0.06837h mat) @re ddrebined in a
m xture was poured into a separatory funnel, and the

reacticgyBask wigy 20 mé i teluens. withetirsgaeBenzyl @y@m%@ Y
mmowe\&% (Sl(ral n8rtﬁg%%%iwagﬁ${éﬂ%bl'oﬂeé od Lg)afmu?s lﬁ%% tlon

over ered, and concentrate
was dtfedotot reoprtemipeia tulre, As@bédivdetioond {liva gel, and purified by

flashzhzoraﬂéé%qeﬁv%‘»am@?s)ﬁo%ga ) GEIRH S0 Faen TR A0

A Ersb il PR

DMSBCHd) &9217(13,/10*2427762(5 H3B.01eTHIpT847¢7 7THNR ), €.4907.28 (m, 7H),

5.26 zsémgomés(srﬁ?t WS Yoo} ddtmayrene! He 0 No 3 HO
2-(Methyloxy)-4-nitro-5-[(trifluoroacetyl)am no] phenyl

2, 2-di net hyl propanoate (16.5 5 g, 45.2 mmol) was
Interdied mté Heinple 42 0Bt Selfi Haenbianiddzobhey280 nl of wat er

({[(pWergyrllmg%hlyr)&yﬁ]cga'rbonyl}{ [2-(trifluoromethyl)phenyllmethyl }amino)-2-

thiophenecarboxylate N=\ o]

Methyl 5-(1H-benzimidazol-1-yl)-3-({[(phenylmethyl)oxylcarbonyl }amino)-2-
thiophenecarboxylate (0.400 g, 0.982 mmol) and cesium carbonate (1.02 g, 3.13 mmol)
were placed in a flask with 12 mL of N,N-dimethylformamide with stirring. 2-
(Trifluoromethyl)benzyl bromide (0.704 g, 2.95 mmol) was added, and the reaction was
stirred for 16 hours. The mixture was poured into water and ethyl acetate, and the
layers were separated. The organic layer was washed with brine, and the combined

aqueous layers were extracted with ethyl acetate. The combined organic layers were
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Pot assi um carbonate (31.2 g, 226 nmmol) was added and
the solution was stirred for sixteen hours at room
wao eovperagpure. At this point the reaction was jedges2003/024272

inconplete and heated to reflux for two hours. The

m xture was cool ed to rooth4 enperature, and the

maj ority of the nethanol was renoved in vacuo. Ethyl

acetate was added, and the 10 pH of the sol ution was
i G VEESDH R GPBR G TBACLKS Ty UL DERURRIGA) Sy Fhig
somewmm;iur\mmdfthtdrﬁ hldf—b@rtmnu:lazdbﬂmd)ﬂ (éﬁplwwhndthylhlxs -ner e

carbobi ab e os e SR RO ke B
was c%é} d.ré@ﬁy.ﬁmh%s& QEHMS ESEXIASES (Wer)e dried over

ered, and concentrated in vacuo. The
i solated solid was triturated with 15 diethyl ether,

{[2 (tﬁﬂh!)r%ﬁk%l)bﬁeﬁ&ll ‘?Ae@hﬁ}alﬁn@ i-@ﬁ%h@fecarboxyllc amd

am no- 2- (net hyl oxy)-4- nitrophenol. ' H NVR (400 MHz,
CDCI3)SlO66( '\s %H)0736(brs 2H) 7.32 (s,
1 H, 6.36 (s, 3H) MS (ES+, mz) 185
(m+1l). 20 Inter i at arrp B M1
5-{[ (1, 1- D met hyt'et hyl ) ( i F)S|Iyl]oxy} 4- (met hyl o
Xy) - 2-nitroani|i OCH3 NH2 SI-11H3
C-H(3; 25 5-Amn )-4-nitrophenol (6.90 g,

et Y]

7 5al tril
e TS TS A Ty B ipes 1
(trifluaetmedhy) phesylImetae } aminoBat tlophérecedbiopyiate)(0.555 g.rﬂe98(29m mBl)
was JREASH 3r] VGO LA MUHOREAN 51tk SrY G Tl gaGkioN Blutor
was aHH\&f?‘ﬁ’ BicEmixdi ﬂa%% é\heot fol sGF h}fl R (Tﬁe W xtuF@-waslﬂau?’ed

g T2t or odi phenyl si | ane
into d‘ﬁtbi/l)ethmfraead addedand the3dyessywarngeparaithe Tfean’gammlamag/vas

T L

combla8 aQLERRI&elAWEE aWaFicwas bR YRitRQAGALOHAEIHCI and
PCT/ US2003/°024272 159 with brine. The conbi ned

extractqd adthsethyl peetetakres times abt e@mbwdw oanigllaygesavere driedrpyer

oirbi ned yers
oS frsPEant sHaebaidif ieddo At sy St e
benznmi’da%ll—@lyl)\l\@%{[&ﬂﬁﬁﬂ%etm)@%w&r@or@l}b[mﬂf silica gel, and
fractions containing product concentrated. The
(trlfluos@h%thwléphﬁmlbmt@vk}amlnﬁérs? thiaphgheraebayylic acid as an off-white
solid. "H NMR (400 MHz, DMSO-de) & 13.60 (br s, 1H), 8.58 (s, 1H), 7.85 (d, J = 7.7 Hz,
1H), 7.76 (d, J = 7.0 Hz, 1H), 7.70 (d, J = 7.7 Hz, 1H), 7.65 (dd, J = 7.7, 7.7 Hz, 1H), 7.54-

7.43 (m, 4H), 7.41-7.24 (m, 6H), 5.14 (s, 2H), 5.14 (s, 2H). MS (ES+, m/z) 552 (m+1).




5 unidentified silyl byproducts and
5-{[ (1, 1- di net hyl et hyl ) (di phenyl ) si |l yl ] oxy} - 4-

W@ p@ttloydsexy) - 2-ni troani l i ne. The yi el d was notPCT/US2003/024272
determined, and the inpure naterial carried forward
to the next step. M5 (EStgsm z) 423 (mtl).
Internmedi ate Exanple 12: [5-{[(1,1-D methyl ethyl)
(dlphenyI)S|IyI]oxy} 4- (nEthyI oxy) 10

[]f d

yi[2-( tﬁh@%%eﬁfi’tﬁ%n&yﬂ]cﬁﬂfa?ﬁa@e acid (14.1 ni, 374 mml) with

SUITTing. The mXxture s placed in a 50 Coil bath
for one hour _i\ters oling to roomtenperature, the
i npur e rrate@(c o-{[(1,1
di net hyl eth di phe i Lyl ] oxy} - 4- (met hyl oxy) - 2- ni
troaniline was di sa,g/e {n 100 nL of dichl oronet hane
and added to@_ﬁ The reaction was allowed to
stir 20 for hours and quenched by the careful
of _ 00 on was slowy
5- “H?%U Ih]da)a?(r)1lt 0@0?&{[? Qéylmf_@ggx %gb({ﬁgqpor onet hane. The
(trlfluér@mﬂﬁ/l)wwl m@ﬂﬁ/a}raatlmj Z-ahndphdmecambm@rbuamd é@zEDO gv@s’iﬁéd
wi t h di chl oropet h The conbl ? g t a ih
mmol)asdeanroridm Shigrid B9 Y725 IR0 Waie P B SR P ?o
; C [(0.b8d nfli 73
L of Y HE B RERSlhge ol gh il Gooa e ora
mmolmasramh@m|syrﬁrcgerranﬂwwoxy‘ﬁhezqtm|oht (was8hoxo W )rv\«;as

addedJpleyechy {-Eadmeysmyppranii o DoBT Bt hgigefions!

ored &i hy!
e
acetate apeiNYCloXlyg lakiere yiete fecarﬁﬁdnarwethp@@amc RIVEY VIS|V@sh ﬁ&q

Th
i 5 e Son o A PG S
comb%@@h%h&ﬂyﬁerszwéﬁetdfn@@ earI§ I firedied) antvasn @ & st ie dhadub.

of ethyl acetate wth tl(rlng 10% Pal | adi um
Purificationayifteh chrometegraphyrafordas 01 % (858 &8 bennhiZt he

(ammocarf)onyﬁ-S-H H-benzimidazol-1-yl)thien-3-yl[2-(trifluoromethyl)-
benzyllcarbamate as an off-white solid. 'H NMR (400 MHz, DMSO-de) & 8.53 (s, TH),
7.85-7.75 (m, 2H), 7.75-7.69 (m, 3H), 7.66 (dd, J= 7.4, 7.4 Hz, 1H), 7.50 (dd, /= 7.5, 7.5
Hz, 1H), 7.47-7.27 (m, 9H), 5.16 (s, 2H), 5.11 (br s, 2H). MS (ES+, m/z) 551 (m+1).

Example 133: 5-(1 H-Benzimidazol-1-yl)-3-{[2-(trifluoromethyl)benzyllamino}-

thiophene-2-carboxamide N= o)

Phenylmethyl [2-(aminocarbonyl)-5-(1 H-benzimidazol-1-yl)-3-thienyl] {[2-
(trifluoromethyl)phenyllmethyl}carbamate (0.157 g, 0.285 mmol) was dissolved in 10
ml of ethyl acetate with stirring. 10% Palladium on carbon (0.0606 g, 0.0570 mmol)
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was pl aced under 1 atnosphere of hydrogen for 24
hours. The reaction was filtered 10 through celite

woer@hiongIn t h et hyl acetate and chl orof orm ThRCT/US2003/024272

filtrate was concentrated in vacuo to afford inpure
mat eri al containing [2-anisgo-5-{[(1,1- dinmethyl ethyl)
(di phenyl)-silyl]oxy}-4-(nmethyl oxy) phenyl]-form

m de. The yield was not deternmined, and the inpure

was aqrqu?tg;earnig% (ﬂgrignev(\jii%p Hélp 1 Eﬁﬁosﬁﬁé{e fhﬁ]?ﬂgewﬁ ThES*
reactioh \§/£s(s]crrr;l=:ﬂ ob Ry Mr?én’(ﬂ’%ﬁijdd@édaﬂwrhﬁlbiey Thoreaktidh (nmmhyl 0

H- benzi m dazol e HC

was fllﬁﬂﬁd tipough Crditahad arpq)wa.ﬂgewl@yqtgyl a@@tmea,Tglp ,'ﬁgtrate was

concergiir?@a‘t rgy%;?o {Pr%l‘tlflj]% {l{ }éﬁgnyl%tgg;rgpm%rh\fﬁ}d 00257g (22%)

of pur@ InfouRicY SiSH 0.1 2R offla rmkttﬂhbf)ftﬁrftmgnmatmal Iand;prcrduphg’H NMR
Magnesi um sul fat e (13.54

(400 Mz PIMSQede) i 8A1. (s, 1) 8. 1 Nﬂu—?ﬁ égﬁﬁﬁnL@uY\%bﬁgﬁ:@I fE'
773-547 (2 O T2 7 3 £, 78B40l B 7 £ b HS20%9.33 (m

our he ‘f'eact1'on"was | ud
2H), 7'1@%9'1“') et @ (bf HeHEONgd! e 6.2rH2 RH). MSVES +hefd) ad7 (m+1)
tween 40 and 50 C for 8 additional hours. The

reactl on was cooled to roomtenperature and solid

Interngd At g 1. 4% @3@5}%@.' sThfroBheshts -t BFo0 Bske! of

l es.
The filtrate was @i@iC ted to approxi mately
100-200 nL total volu i ch point significant 30
solid formation hagcodcurred.?200 nL of diethyl ether
and hexanes (1:1)y ded, and the m xture was

filtered. The SO|I V@ washed with hexanes and 2 WO
Comn@ﬁﬂﬂ@%ﬁ?@e E@Wéth@gﬂ@:’dlﬂaﬂ%ﬁ& (1061, 82t MythdlptvandissolMed in
I )

Id was air dr col | ected, and deternined t be
150 mlhef diddgromstiane wiifh 4-Hnctbdrn@pyidieR, 722‘9hé9§c5“rr‘

Tneth& aced 9'&% mbﬁ@@ r%%)ﬁ%sfaﬂlme\}la grﬂhp 1|3 ﬁ{?gﬁﬁo‘?‘iﬂg 8.01 mL

I'SOpr opan or onet hane
65.0 r(n?ho )was'EHGeodelv RRGyangarthe redctie was vidre for itedmonégs and
filtered, and concentrated in vacluo to afford
poureﬂ Iatp "d\l HCI. The layers were separated, and the aqueous layer was washed
with dichloromethane. The combined organic layers were washed with saturated
NaHCO: and brine. The organic layers were dried over MgSOx, filtered, and
concentrated in vacuo. The isolated solid was triturated with hexanes, filtered, 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, CDCl3) 8 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, 1H), 3.92 (s, 3H), 1.38 (s, 9H).

Intermediate Example 8: 5-Amino-2-(methyloxy)phenyl 2,2-dimethylpropanoate

o) NH

H,C 2

o
HC o,
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5 (52% over 4 steps) of 5-{[(1, 1-dinmethyl ethyl)
(di phenyl)silyl]oxy}-6-(nethyloxy)-1 H benzi m dazol e.

WO BOOMWRSO%00 Mz, DI\/BO d6) S 12.00 (br s, 1 H) PCTUSB03/024272

(s, 1 H, 7.72-7.67 4}—% 7.49-7.39 (m 6H), 7.07
(s, 1 H, 6.78 (s, 1 H) 3565 (s, 3H), 1.07 (s, 9H).
M5 (ES+, mz) 403 (mtl). 10 Internedi ate Exanple 15:
Met hyl

M%ch[y@x&)Lé-‘hnlopNeﬁﬁtszHme_mwmbgaerMBxﬁg 153 oyl was
dissolMedi mﬁ%é ab guhs/uaoyta]te sithytirringy -19% Pallepenetearpuxilith s

1.54 %&doghv&?ﬁdjig? Pg/ {s%ﬂ’lgﬂr aAg ?ﬁltr%ﬁ/ bncfetr ?%It%osphere of hydrogen

for 16thB@RZTHE Aa&@m dagffilteret tHﬁMﬁbH@Kk:ﬂrdt\bashed well with ethyl
i ophenecar boxylate NN\ 0 N O CH3_H3C CH3 N~ S O 15

acetagg Jhediltrats wasigoReantiatadHn yagHogio aftgreili3 9do8Yapoichamapo-2-

(metigf o oy ol 2 PGP 28T SRR U5 08 Wiz, CpOp)
3 6.88Yd, 7L &6 pRNTH)NG. Q@ml £=6%, 12 Mz, 1HR6.45Qd,2 2@ Hy, WHs3.73 (s,
di ssolved in 50 n_ of chloroformwith stirri ng. Met hyl
3H), R3% (8 Bb- 3 oxo- 2, 3- di hydr o- 2- t hi ophenecar boxyl at e
(0.982 g, 5.10 rmol) was added in a single portion.
The reaction was allowed to stir for 5 days. 50 ni of
Interatiiate Mamphdgted, (VathgloxyRe-ritrbsaitridjorsices)dminolphenyl 2,2-
approxi mately 6-7 using saturated NaHCO3. The | ayers

dimefisipiopanoaty at ed, andqt he _agygous | ayer was extracted
wi t h di chl or onet héle@ and ethyl 25 acetate (1X).
The conbi ned organic yere dried over MgSO4,

filtered, and cormg@ntrat ed Fvacuo. The residue was
purified by flash g/f]\;\/pyto afford 2.40 g
(84% of a 1.2-174: 1Cl+3eg|0|sFo ric mxture of nethyl

5—An§n[) o2 Lrﬁeftﬂi}ll&xy P%eglylpzh%g;/Tgtgl)lllpropagc))(a;ce _(10 S(Bn%tdrtwl rgr)rg)c;l)) _Was
dlssoHedernZOOthaoi ohlomfylln] wgh hydmganrﬂomhlmdp’ﬂ@ﬁﬁé@&s? o348 at e
mmoﬁdly'ﬁﬁaéiﬂsti)( N3 @[}Jpﬁf b&&‘}}oh Tg%mlxtlr}tye was coXle?j to 0°C, and

trlﬂu()F@"c@ﬁé MlridéXIBanE neo el wds atdkd ard”pWeWaQQhﬁdN faphean
ecar oxyI ate. "H NWR (300 MHz, DMSO- d6) 10. 84,

over 1(hopn Thsrreaction wis wagmed to g)ongte(r@erajur}q)andxtu;rgd fpr@g (m

A . 200 89 "
addi ?’f}?m gmomfv\?% pe? ]\é'%scﬁlfﬁ%rt/d%g%rgﬁgégﬁgor}ﬁglgo éhl_ of
satur@tRIBNaHC® binfl Stirrdd fdy .15 iBotes.3THEZmiksure 3k pourdd itda 3. 737

(s, 3H, 1.12, 1.11 (s, 9H). M5 (ES+, mz) 403 (m+l

separatory funnel, and the layers were separated. The aqueous layer was washed with
dichloromethane. The combined organic layers were dried over MgSQs, filtered, and
concentrated in vacuo to provide 16.5 g (96%) of 2-(methyloxy)-4-nitro-5-
[(trifluoroacetyl)amino]phenyl 2,2-dimethylpropanoate as a yellow solid. 'H NMR (400

MHz, CDCls) & 11.36 (br s, 1H), 8.49 (s, 1H), 7.84 (s, 1H), 3.91 (s, 3H), 1.38 (s, 9H).
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I nt er nedi at e Exanpl e 16: Met hyl
5-16-{[ (1, 1-di net hyl et hyl ) (di phenyl )silyl]oxy}-5- 5
W@ p@tloydsoxy) - 1 PCT/US2003/024272

H benzi m dazol -1-yl]-3-({[2-(trifl uoronethyl)
phenyl ] met hyl }oxy)-2- thi b¥henecarboxyl ate and Met hyl
5-15-{[ (1, 1- di net hyl et hyl ) (di phenyl ) si |l yl ] oxy} - 6-
(et hyl oxy) -1

Intermhred R EXEngiAg 8- 8=Aththo3-(rhdtByloky)i4-hitepremiihy! )
phenyTTmet hyT T oxy) 2- T hrgghenecar boxyTate N\ SONH
C-CH3 CH3 N. O Hl¢~ Zrl ITrAOHF3S0O30\~
FF OCH3CH3 OF a Oi 30F SCH3 B6CHOC A
regi oi soneric m xf"Qre of Net hyl

2- (M(itiiﬁo@[—@lniﬂrodg-l[l(\tlﬁﬂh)drcddaWI])uﬁlﬁiomnyl| 2, 3idinyéth@yspahoatd 6 6.5

nmet h

0,431 e WaSseied V400 L A BRgOIAN OB HoHkP Oy Pl
PotaRliy FRROYStGRIL Ay TS M) o BRSSPV et

sixteox Y1purd abirdu@in zannpeddatned. -Alt-this poidt the reaction was judged incomplete
7.11 nmol) was

and ggagg@ r@ﬁurﬁo %%%‘j@?rﬁé’ﬁﬁ{i gfeﬁﬁawpksqmﬁrwéemwﬁure and
the Rbjhfify dithe FRUATR! WA RADADANS. §&n Bty et ;qga'ea M ine

ina single portion. Gor onet f yl) benzyl
pH ob tioandotietidh2w B4adgystesl. Eapmmln)atiﬂ@s?’ Ladxgenbn@zﬁhtnalnedaHGh il e

ort on ction tir f 16 ho
everS g, Sapiadet: AL e o Bie WdsyEeneR Btk oene e SO
aqueps Ry&s MRFELR6katANGith NECIUhE 3itRer RYEEteWRTHIRR) Gletalid (95%)

brine. The conbi ned aqueous | ayers were extracted wt

and 2@%ydopsapanaltia etimyh ecetatsrt®i)n &bk congingdorgayie estravss wendrdrled

t d t
over Q10 BT ahd soe b nte B P o i sloted s Wit Burgteavith
dietHybeifer, i teFeRtt fivd w5sh[e5mi|{h(dletﬂnYl?e5her and 2- methylbutane The grange
I met chl et hyl) IS phenyl )

solldwaééaﬁ mdcaad@p @Sd fo-yaeld 7159 ( %%a ﬁ% @@mm@sz%e)thyloxy) 4-
nItI‘O{)E }3( %Nﬁmgg WyéD(ﬁi)tﬁqO%%quse(m %y(l) gH?g%Z%s ]Iﬁ)
ese%hﬁ) {3[7(31(5 l?.H()ilmst(BSlﬂ at/hyish (firpnenyl ) si 1yl J oxy}-5- (meth

yl oxy) -
ben2|n1dazol 1- yI] 3-({[2-(trifluoronethyl)phenyl]neth

AY %ﬁylﬁﬂmﬁaty‘i‘)SIlyﬁ’Joxxg} e

2-nitroan|l|ne 0 NO,

5-Amino-2-(methyloxy)-4-nitrophenol (6.90 g, 37.5 mmol) was dissolved in 100 mL of
acetonitrile with stirring. Triethylamine (6.30 mL, 45.2 mmol) was added via syringe.
t-Butylchlorodiphenylsilane (9.75 mL, 37.5 mmol) was added slowly via syringe. The
reaction was stirred for 2 hours and judged incomplete. Additional triethylamine (1.57
mL, 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 TN NaOH. The layers were separated, and the organic layer was washed
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30 8.47 (s, 1 H, 7.98 (d, J =7.4 Hz, 1 H), 7.88-7.60
(m 8H), 7.55-7.42 (m 6H), 7.25 (s, 1 H, 6.94 (s, 1
woH20048148499 (s, 2H), 3.81 (s, 3H), 3.73 (s, 3H),PrdAr/us20039024272
9H). M5 (ES+, nfz) 717 WD 2004/ 014899 ,

PCT/ US2003/ 024272 163 (msd). Data for (5-Owe,
6- OTBDPS) : 1H NMR (300 MHz, DMSO-dB) 8 8.57 (s, 1H),
7.98 (d, J = 7.6 Hz, 1H), 7.88-7.79 (m 2H),

with b;n%GThg§grlnj?$r‘qji aqgg%%y rs v§esrf;|)e>]<’tr %vzktﬁ%t%@eté )@(") ,
combu?éﬁ) organid fhyérs we?é"ﬁlrled]@\ikq? MgS 04, itk red Mnd( (fo‘ﬁtentrd’té(ii)n vato.
?. 5 Interrredl ate Exanple 17: Meth

The iscatpé mayatiabwgs Bassareihnguodeyniud pf %@azgellnaaﬁzm fractions
f) |
oty b TRTRALRBEE Dot o

unlder@iff%d sihd bihiehidets andvBL fifal1 dlmethylethyl)(dlphenyl silylJoxy}-4-

1- di net hyl et hyl ) (di pheny]| | 1 ox
(methylyxmeymirpawme The y¥eld waznc))t(detgrmmg{:l %n th ylm]pureyr%aterlél

carneﬁ&ryg@}%%é@h%%t S¥é|g]hene E{gﬁ-.grg ?/ hyg {Erﬁ‘-quth SW )ZDTEn%/rH)I ;TEI

was dissolved in 20 nL of tetrahydrofuran 15 with

stirring. The 55?
lnterrrtedtamabimnlea%n

) s added sIOV\Ay V|a syrl nge Te react i on
2 mtrg i?e% i ijnr-ge%ﬁg 1, 6000 AL A ,and quenched by the
addition of 50 nL &t O HCI. The m xture was poured

into ethyl acet @ 8 haNH ayers were separated. The
organi c | ayer we

Hagalk h brine, and the conbi ned
aqueous | ayers wer ate with ethyl 20 acetate.
The conbi ned organ y%rs were dried over MgSHA4,

filtered, and concC rated in vacuo. Purification by

Acetlasar[%agrwfﬁgﬁg |gq ﬁ.ﬁ{mvg%g ﬁl/f(aded forbrflic aZ%O/()M 1%L gR4 hy!

mmol)’bvﬁﬁ@ﬁﬂrmgd@l?@lnvéubé' v]las%l:ic%ﬂ &1 a 50 °C oil bath for one hour. After

trifluoronmet hyl) phenyl] et hyl } oxy) - 2-t henecar boxy
coollrigatbeom t%mPfUﬁW‘i‘Nﬁiﬁ e materiah gpnidiing 4o NEIZ DVSO- d6)

d:metﬁylgth%(ggp%;g&ly "ﬁ)/é %#]4 Zz(f_rb%thy];) E%Q mtrg%ll}_i% wa}, d‘sEZIE/Qd ?Flzmol

mL of @i¢hloréméthdne add bﬂdedﬁo&ﬁe (@ctldn H)qe rdactidn (s atlowdd, t05i|53
, 2 3.86 3 3H) . 004/ 014899
for 14dzqqrw;%@@m Izqizbyéthe cg?eful addltlon o’f 10(')_an o\%\oa er. éH]E reactglon

was slowly poured into saturated NaHCOs and dichloromethane. The layers were

separated, and the aqueous layer washed with dichloromethane. The combined
organic layers were dried over MgSOs, filtered; and concentrated to provide impure
material containing [5-{[(1,1-dimethylethyl)(diphenyl)-silylJoxy}-4-(methyloxy)-2-
nitrophenyl]formamide. The yield was not determined, and the impure material

carried forward to the next step. MS (ES+, m/z) 451 (m+1).
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164 Internedi ate Exanple 18: Met hyl
5-[ 6- hydr oxy-5- (net hyl oxy)-1 H benzi m dazol - 1-

W@ RGo4814899 [ 2- (tri fluoronet hyl ) phenyl] met hyl PCT/US2003/024272
}oxy) - 2-t hi ophenecar boxylate N=\ O\ _e NS CH3 H3CO O
FF 5 OHThis conpound wgg prepared in a simlar
manner to that previously described for the synthesis
ofbnethyl 5- [F hyd{oxy 6- (nethyloxy) 1

(meth K - f05|mr$}gnd I t ) I]'ssy(od Nle .
oxy) 1 H benzi ni )éaZﬁ;]@h}/H )silyl]oxy}-5-(nethyl

({[2-(trifluoronethy iyl ] GEtRAY| } oxy) - 2- t hi opheneca
rboxyl ate (3. 229 44 HY'™* with tetrabutyl anmoni um
fluoride (6.74 ni, THF, 6.74 nmol) afforded

The |m:|el>m7§:gngﬁeﬁélc8fgg/2§aprgag {nﬂF t Hé] @rpgthyle%/hyl)?cf( B/henyls mfylﬂ&yfﬁy) 1

meth\&.@g fgl @Lgnrogﬁ%&nedrgyg ::hgevr\\/)igs]o glpé(d Tgi@f)ﬂq%%ﬁhﬂ%@ﬁ%@ﬁﬁox

stirring: @aladiun? o 2arbsn 11.2(B-I}; 1. 73 Bidhof d/;/as\]add:edmmd e, mixtuHe,
85-7.77 (m 2H)

was placeyl unger 1a1q)ospl7€rg@f bgdrogeq_'fé:r 2% _hg%r’s( iﬁe(sr:zfaé_‘?ofjn’ \g?]%fgte(?rgdg '

i Exanpl
throudfeletse’yiioguigh S actioP o edidfornl, e, ST ©
conce@@até zvaruo &z afferdlimpLZZnatariN centainingi2-amin®t5SGH13-CHs 6

IS CO d d in.f '
dimetgateN EPAF I SV e B 1B e P B s R e ng
not def rﬂ‘&ﬁ?}??rx& ’_g:L?l_eSHth}earﬁatteﬂaltdﬁ?ﬁed%ﬁbdrﬂ'@&tH‘eQ’(exf fep.sMst(Essi s
m/z) 4di rimt-hy | gi hyl ) (di phenyl ) silyl]oxy}-6-(methyl oxy)-1

H benzi m dazole. "H NVR (400 MHz, DMSO-d6) S 12.15

(br s, 1 H), 803 (s, 1H, 7.74-7.67 (m 4H),
|n’tern7e(tji%3‘c?J @xa%?plé 'i'ﬂf §J“{I 1,1-Bindethyl €bhy( drphSnyﬂi)anit ,oxxl} @(meﬁn»ﬂi&y)

: T Hy, 6.75 (dd, J = Mz,
1H-bellzmﬁdngL X ( 1H,

oy

The impure material containing [2-amino-5-{[(1,1-dimethylethyl)({diphenyl)-

silylloxy}-4-(methyloxy)phenyl]-formamide was dissolved in 200 mL of chloroform
with stirring. Magnesium sulfate (13.54 g, 112 mmol) was added in a single portion.
Pyridinium p-toluenesulfonate (11.3 g, 45.0 mmol) was added, 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 temperature and solid NaHCOs (10g) was added. The mixture was
stirred for 30 minutes and filtered to remove all solid particles. The filtrate was
concentrated to approximately 100-200 mL total volume at which point significant
solid formation had occurred. 200 mL of diethyl ether and hexanes (1:1) was added,

and the mixture was filtered. The solid was washed with hexanes and 2-
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9H). M5 (ES+, nmiz) 373 (mtl). 30 WD 2004/ 014899
PCT/ US2003/ 024272 165 Internedi ate Exanple 20: Met hyl

W®G2(08/0{4809L, 1- di met hyl et hyl ) (di phenyl ) si | yl ] oxyPEWHS2003/024272

benzi m dazol - 1-yl ) - 3- hydr oxy- 2- t hi ophenecar boxyl at e
and Methyl 5-(5-{[(1,1- 161

di nmet hyl et hyl ) - (di phenyl )silyl]oxy}-1

H benzi m dazol - 1-yl ) - 3- hydr oxy- 2- t hi ophenecar boxyl at e

methyweﬁ%: &egﬂlgfvcvgslsﬁ @_‘3 %EE% @Sd' dlegeréﬂée[f tf b?tﬁé"% sylosalt

of theedeawéd) pr@auahema/kanalwawp]amy}n ﬁse(nm@ylfom)e) with 1N NaOH and
benzi m dazol e 25.3 was d| ssolved in

extraclezstwme Mthampmr@ﬂ@lrlnﬁwg %O@ﬁhﬁﬁ%‘* ). ks R '@ﬁdc?f%ﬁ“s 3-

IayererFiSF %h%gve&ﬁ@i&@h%’l{emdo QF(? ﬂﬁ&@ﬁ@&’éé{ Lr%a%*é%o 4ol 7

sI'ng e reaction vvas
(52% @l/éromelpsq of 54{i[f1, 1f—dl|meilﬁ/lc€thyl)£(d|plié}ﬁ/l)nlb/l oiy}v\a{ e thylsy)- 1H—
added, and the pH was a%uste to a x i mat

benznmmamqes HH MR @60 Neadeld SOasko 1208 (b 15 ne 8 (s é'g)a?%? e’

o o LA BN L GOt 1 oy o s

m/z) &RNR{Ngd organic layers were dried over MySO4,
filtered, and concentrated in vacuo. The residue vvas
purified by flash chromatography to afford 5.48

interey et eRbraBie o0 Merfin (e O 0l SBABAL 1N weﬁw%nyw@mud

(metHst&?}llHrﬂed@lmdiazbb-ylv)]-&hlvd'rd)kwﬂy‘ehi’ophenecarboxylate and Methyl 5-

Rt s |-1-yi]-3-

|a)£63 hydroxy 2-thi ophenecar boxyl at e.
DVBO-d6) S 10.85, 10.78 (br s, 1 H),
7.78-7.70 (m 4H), 7.64, 7.60

: 0. 7 Uzirgndesd‘\f% =
|§1 W, 3Hn 1. @W\m

325

ophenecar boxyl ate and met
[5- {[(q 1(—et5aerthwlethy e

5-{[(1,1-Dimethylethyl)(diphenyl)silylJoxy}-6-(methyloxy)-1H-benzimidazole (412 g,
10.2 mmol) was dissolved in 50 mL of chloroform with stirring. Methyl 2-chloro-3-
ox0-2,3-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 regioisomeric mixture of methyl 5-[6-{[(1,1-
dimethylethyl)(diphenyl)silylloxy }-5-(methyloxy)- 1 H-benzimidazol-1-yl]-3-hydroxy-
2-thiophenecarboxylate and methyl 5-[5-{[(1,1-dimethylethyl)(diphenyl)silyl]oxy}-6-
(methyloxy)-1H-benzimidazol-1-yl]-3-hydroxy-2-thiophenecarboxylate. 'H NMR (300
MHz, DMSO-de) & 10.84, 10.74 (br s, 1H), 8.50, 8.42 (s, 1H), 7.76-7.69 (m, 4H), 7.54-
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WD 2004/ 014899 PCT/ US2003/ 024272 166 Internedi ate
Exanpl e 21: Met hyl

W®G2(08/0{4809L, 1- di met hyl et hyl ) (di phenyl ) si | yl ] oxyReWHS2003/024272

benzi m dazol -1-yl)-3-({ [2-(trifl

uor onet hyl ) phenyl ] net hyl J6%y)-2- thi ophenecar boxyl ate

and Met hyl

5-(5-{[ (1, 1-di net hyl et hyl ) (di phenyl)silyl]oxy}-1 H

h - r th

7 QB PR A T LS R L P SO L Bt
3.74438.787 GBIDH1 M anti S|9H3) M STES, rﬂzBMH&HH) Si CH3 10

Pol ystyrene tri phenyl phoshine (9.84 g, 1.58 mol/gram

15.5 mol ) was stirred in 100 nL of dichl oronethane

Interr{:@dnaﬁe%aﬁﬁbf&uﬁﬁs Meft\E 5L[6X[QI 139|W?‘erthyﬂetﬂlll¥{dkbh@mﬂ’]gllmkﬂ¥5—

(met@@%} '-mfp@éngim.aazdhﬁ}-bxg[rzoosuﬁ&rbmh@ ng@?%@_myp oRy) £2-
nmo WwWas In a single portion.

5= 0- (L, tT=dimethyteth henyl ) Si Tyl Toxy
(metH'sth@hz Hnbmhamﬂazb’r-v Fyll-3-( hﬁéddﬂm erethml)Me&mctiﬂuﬁoxﬁ%t e
= 4

dl-- me

thlophemeﬁarbfob(vlatmet hyl ) benzyl aI cohol (1.68 nL, 12.6 nmol)
adged |a<Syr| nge, and the sglution was cool ed to

O C bHBaZOdI car hoxy 58 « 0, 15

Hsmg soIv dFin 20 %bﬁ "b St/ a"??d

added dcn,%w s@~yi a/S@addnd i on he cti pnSwas

warrre room erature a ti r()ed for 20°F

hmglgﬂz m xt was filte throwgi!;]fllter yper ,
h lid was vvashed wi th dichl or onet hane-=and

nmet han The filtrate was concentrated and purified
by flash chromatogra

A regﬂmiqﬁ]g;qucgme(girg pf meghy! 5%6 {[(I1 1 c?ifnlce%y?etﬁyl?gip%en(yzl)g"lm]ogj} 5-

(metlﬂl@hw 6%',} v?igf%ﬂlﬂh?ﬂél QyPPd[xglﬂ _Pi¥phehecarboxylate and methyl 5-

[5-{[(%, T-dfrhethyletrat) b Heplisiyil (]xme{ﬁhWe}tb\)dw)yl)—z-li-hﬂ:rapmda@bdﬂdbﬁy

hyd r%ﬁ%@lpph%cgqbﬁ@ﬁﬁgﬁ%7)2k1dmm95ms)d§s?| yed ig,A0ymly of N,N-
dlmesﬁ Pﬁbrmoqfwiﬂ{ stﬂfrlb{ )P(ﬁasfsi{uhgcarbonate (1.18 % 8.54 mmol) was added

uor onret hyl ) phenyl | net hyl } oxy) - ophenecar ox
ina shrmle pOIMma 2f—(6rlfl@r@ﬁlﬂ?%emddﬂgﬁnmr@ﬂ"r 91$-53\IIW{1((|

ina sty)nl\@%por 080 %ﬁea@ﬁﬁd w3s zg%w;dﬁ Std %r éél)houg 36(1 p?%redin’_%
wateP afPetiffacedate Fhellayets fetdzepakatadll, arfd. thd ofgdnicAi)er was washed
with brine. The combined aqueous layers were extracted with ethyl acetate. The
combined organic layers were dried over MgSOs, filtered, and concentrated in vacuo.
Purification by flash chromatography afforded 2.65 g (52%) of methyl 5-[5-{[(1,1-
dimethylethyl)(diphenyl)-silyl]oxy} -6-(methyloxy)-1H-benzimidazol-1-yl]-3-({[2-
(trifluoromethyl)phenyl]-methyl }oxy)-2-thiophenecarboxylate and 2.13 g (42%) of
methyl 5-[6-{[(1,1-dimethylethyl)(diphenyl)silyl]oxy}-5-(methyloxy)-1H-
benzimidazol-1-yl]-3-({[2-(trifluoromethyl)phenyllmethyl } oxy)-2-
thiophenecarboxylate. Data for (5-OTBDPS, 6-OMe): 'H NMR (300 MHz, DMSO-dg) &
8.47 (s, 1H), 7.98 (d, J = 7.4 Hz, 1H), 7.88-7.60 (m, 8H), 7.55-7.42 (m, 6H), 7.25 (s, 1H),
6.94 (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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3.79 (s, 3H), 1.10 (s, 9H. M5 (ES+, nfz) 687 (m+l).
Data for 6-OTIBDPS regioisoner: 30 1H NVMR (300 MHz,
wOrBDOBY 8 8.60 (s, 1 H), 7.99 (d, J= 7.6 Hz,PdI/B}§2003/024272
7.87-7.57 (m 9H), WD 2004/014899 PCT/ US2003/ 024272
167 7.54-7.42 (m 6H), 7.0v¥3d, J =2.0 Hz, 1 H), 6.92
(dd, J = 8.8, 2.3 Hz, 1 H, 546 (s, 2H), 3.84 (s,
3H), 1.11 (s, 9H). Ms (ES+, mlz) 687 (mtl).
nt 1 I d -
(m+u t@%&;ﬁ?ﬂ%@fﬁ%‘ﬂ%ﬁ I?P'[}@i @éb MR BVRBIGPEB:5Y (s, 1H), 7.98
(d, JE 1.6 fik,ubY) ones- mylg) mphléhymmemh(yd 5H), 7.56 (s, 1H), 7.51-7.41 (m, 6H)

e L RIS B 5 T 4 B

.qf 0 that previously described for the synthesis
m/z)niEWm%t h{/l 5-[ 5- hydr oxy- 6- (net hyl oxy) -1
H-b_en2| m dazol - 1- yI] 3-({[2-

—Fr benzi m gazor - T-yI)y-3-(%

(trifluoronethyl)- ‘}ffﬁ‘enyg] (}%
oxy) - 2-t hi ophene 9 g, 3.92 mol) 15
u Iu

W th tetrabutyd OIF e(59rrL 1.OMin THF,
5.9 mol ) afford 1 42 g 8 ~of et hyl

5- (6- hydroxy-1 “CH,

H benzi m dazol -1-yl)-3-({[2&rifl uoronet hyl) -

e B DR SRR BRI P,
benzlmid)azoISI @lq)-BGS{ -lth);oro&quﬂleodeny]] met_'hyV}okli 7'2-'1 H)
thlopﬁeneqar xyla%errbzs @ 215 mmgl gpvap@lssoiqu)m 20 ny_7of’ t@tralgydfofyr;@
iy s i . e o b e o
mL, 5.0M;5ﬂ ﬁﬂﬂm%mﬁ@mddm slewlglvialsyyihge. e fréadtion was stirred for
ten iy AMRGLETROH Y S CHHION 65 SO EOES S B tATS Wss
pourRll GRBEHH) b&té\tesm {n@NayRRVAGE sdp@rat@ R THRIGRYARUBY S was

described for th
washed with brine, and the combmed aqueous layers were extracted with ethyl

acetate. The combined organic layers were dried over MgSOs, filtered, and
concentrated in vacuo. Purification by flash chromatography provided 0.761 g (74%)
of methyl 5-[5-hydroxy-6-(methyloxy)-1H-benzimidazol-1-yl]-3-({[2-
(trifluoromethyl)phenyl]methyl } oxy)-2-thiophenecarboxylate as an off-white solid.

'H NMR (400 MHz, DMSO-de) 8 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 = 7.9, 7.7 Hz, 1H), 7.24 (s, 1H), 7.13 (s, 1H), 5.53 (s,
2H), 3.86 (s, 3H), 3.78 (s, 3H).
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synt hesi s of nethyl 5-[5-hydroxy-6-(nethyloxy)-1
H benzi m dazol -1-yl]-3-({[2 30

W@ 2004014807 onet hyl ) phenyl ] - net hyl } PCT/US2003/024272

OoXy) - 2-t hi ophenecar boxyl ate. Reacti on of nethyl 5-
(5-{ [(1,1 -dinethyl ethylygadi phenyl)silyl]oxy}-1
H benzi midazol -1-yl)-3-({ [2 WD 2004/ 014899

PCT/ USZOOS/ 024272 168

Intermgélg x%%rp&o W%&ylpgl =

yll-3- (ﬂzuﬁﬁﬂﬁj&o(n@tk?yl Hﬁenyi!rg@l(?ﬂgﬂngﬁqutguﬁpﬁenmbdxyw‘téor ded 1.56

H- ben2| m dazol - 1-y TXB [ 2F (ki f1uoronethyl) -

phenyl ] net hyl% \hijophgnecar boxyl ate as an

of f-white schfe: X 00 , DVBO-d6) 8 9. 46
H)

(s, 1 H, 8.64 (sggl H, 7. FJ=7.0H, 1H,
7.86-7.76 (m 2H), 7727 m 3H), 7.09 (s, 1 H),
6.92 (d, J = 8.1 Hz, =51 (s, 2H), 3.77 (s, 3H).

This cqgr['];%cglrn da{s%;q%g%)qﬂg FT %4 WEP%' that previously described for the

synthe@l‘:é Ioff e eitigh Isy[b)m/rdﬂwLémy&hvleﬂ- tiebznzim dazah - 38-§H3- ( {
(trifluorometh

tnﬂuénmwyj nﬁwﬂrm@tﬁyﬁiow aftmaw@ﬁs%aabw@w Aicactiopaf meshyp-
[6-{[ g&%%gth h%gl%gjlylg%x 5.'}1-I ne z/18xy§ 1H—b?n21m1dazol 1-yl]-3-

({[2 mmbfcgﬁc&ml)pﬂae@a]?nmI}oxw»asthmpaee@arhmxyiatef(sa@Lg 449 mngol)
with tgﬂf@tygalﬁg;@mnﬁ%rh n(gyaggly)% tOM melqu 674 mmol)nalﬁorged 1.76 g
(82%) "ckf yI'E %a%@ho& ¥l(he IY(&(LI)ZWIbrehf hm&&rmgnyé-mbenyl Im

hlophe ecar boxyl at e 314
tnﬂummielhwhphemdﬂlmdthyr} oay)sz-rhglbphqmcarb@fylatqas( 3 pag yellow solid.

H VR prB@ié %érs"?'gl{%'1?@2769851@?5?@%;9%2%&”%3 ¢

7.72 ( P‘1H %rdéz Rutpd QZP?’ Jl-l‘iaﬂboﬁi f%tﬁH ) £3d-64119), 5@0‘{352§Hm|6)(s

solved di'chl"or onet hane ‘and ad
3HL3dBd§WHBe Vi a syrlnge The reaction was marned to room
tenperature and stirred for 1.5 hours. The reaction
was filtered through filter paper and washed wth

Interni 4tk L ARRE RaNe (G- DRicARRGhyl)(diBReriy)Sifyl]aky] - 2B Was
cConcentrated 11T vacuo and ourified by flash
benzimidagolat ogr aphy to af]@/‘f}}@lsz g
Q(')
PI~Con,
O™

This compound was prepared in four steps from commercially available 4-amino-3-

nitrophenol using a procedure similar to that outlined for the synthesis of 5-{[(1,1-
dimethylethyl)(diphenyl)silylloxy}-6-(methyloxy)-1H-benzimidazole. 'H NMR (400
MHz, DMSO-ds) & 12.15 (or 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, 1H), 6.81 (d, J = 2.2 Hz, 1H), 6.75 (dd, J = 8.6, 2.2 Hz, 1H), 1.05 (s,
9H). MS (ES+, m/z) 373 (m+1).
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(80% of nethyl

5-(6- (et hyl oxy) -5-{[ 3-(2-o0xo0-1-pyrrolidinyl)propyl]
WOR004A1480H PCT/US2003/024272

benzi m dazol -1-yl)-3-({[2-(trifluoronethyl)phenyl]nmeth

yl }oxy)-2- thi ophenecarbaggyl ate. 1H NVR (400 MHz,

DMSO-d6) 8 8.52 (s, 1 H), 7.97 (d, J=7.9 Hz, 1 H),

7.84-7.77 (m 2H), 7.68 (s, 1H, 7.62 (dd, J = 7.3,

Intermﬁilateiz.&bmpﬁ% hZ(:tﬁfl‘l

benzmﬁ&azoﬁ@yl @W&r&y@%hﬁdﬁheﬂé&hrboxﬂ!a&hr(dtl\/letﬂwd B( 5]:{[(!21 2H)

I 99-1 88 aH L
dimetrgiege gty bl tsb ez 20l e 0) ARSI 2034

thlophgme(carh(g'\ﬁg{%yl oxy) - 5-{[ 3- (2- oxo0- 1- pyrrolidinyl)propyl ] ox

ben2|md | - 1y| -3-({[ 2- (tr|fIuororrethyl)phenyl]rreth
yl } oxy) -2 N g,emar box \N:Q NHz O H3A O
O N (6- )&bthyl ” ‘i

oxy)-5-{[ &H,2-0 1-p oI 1) pr op I

H benzi 'd&z%‘ﬂs 1-yl)- %M 18 o]

({[2 | &5s omret hyl ) pheny t hyl } oxy) - 2- th| opheneca
r box prepared 10 from net hyl

5- (6- (et oxy) - 5-{[ 3-(2-oxo- 1-pyrrolidinyl)propyl]ox

5- {[(134}-a|?nelfhyleth%lg dlfheriuyl Sl|g| oxyf} -6-(methyloxy)- 1H—benznm|dazo|e (9.43 g,

trifluorometh %phenyl ] met h
25.3 nyﬁc}lbwysel@solmuummﬁeméoéc?do brat Wltb§tlﬁ@j‘9p|’\%‘é \d 2reiloro-3-

oxo-2 by iR e T i T R BRS 2o RSB
portiofy! he Qg@ﬁ%ﬁj@% aflowed ‘ﬂ((?st{rsfor 10 Hhys. 1068l bf R tdriwasidiied,

: 1 , 7.20 6.80 (br
and tm lewhg adjllﬁﬂﬁt@p((sumauq)y 6- I?;I)uglgg gatura ed—NgHéBaFEhe @yﬁ (

were sgpﬁrat% gyfg q")egagu? I%ﬁfﬁa{gtr(aégg w@ &%hlghoéneghane?(ﬂ) 4
ethyl éc@:eﬂé : i ?%@ccﬁ?%ﬁﬁﬂlwcﬁ g@he |alyers yere dned over MgSOs, filtered, and

i ne am no
concenﬁrb@dzm MacyQz dhe EFES/*QPT wgs %Hf%%{t{yrﬂqs P&?&?%?‘%’ptﬁé%eﬂ q’lrre

5.48 ¢/ 3K B Y1 021 1A% %@ﬁ?@cﬁé@ﬁ@%%e@m sN6-§1Q-N HBC, 0\

dimethylethyl)(diphenyl)silylloxy}-1H-benzimidazol-1-yl)-3-hydroxy-2-
thiophenecarboxylate and methyl 5-(5-{[(1,1-dimethylethyl)-(diphenyl)silyl]oxy}-1H-
benzimidazol-1-yl)-3-hydroxy-2-thiophenecarboxylate. 'H NMR (300 MHz, DMSO-ds)
§ 10.85, 10.78 (br s, TH), 8.59, 8.54 (s, 1H), 7.78-7.70 (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), 7.10, 6.96 (s, TH), 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).
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25 Met hyl 5-[6-hydroxy-5-(nmethyl oxy)-1

H benzi m dazol - 1-yl]-3-({[2-(trifl uoronethyl)-
w@b@apldsaet hyl } oxy) - 2-t hi ophenecar boxyl at e (0. BGODUSZ003/024272

0.313 mmol ) and triphenyl phosphine (0.361 g, 1.38

mol ) were stirred in 6 nLiesf di chl oronet hane. 3-

Di et hyl am no- 1- propanol (0.13 nL, 1.1 nmol) was added

via syringe, and the solution was cooled to 0 C

benzmwm1L¢)-Bo(c§m-(taﬂpammt=_thyﬁphaﬁyt mletrﬁrl}dmuz-s t he

thlop[hgggé@kb%q(vl\g?;wqotj@gﬁwfd bwm& (5)! henvﬁsnm]oxy} 1H-
benzméicﬁs%ogﬁéo(%ﬁz?t?lflua;r%glefﬂmbh’érfy] KRgRxpped directly

omo STTrca ger, purtrrcatl om oy TTdsh
thiophlen exaelt axgladphy afforded 0.112 g (63% of nethyl
5-[6-{[g: (d| meg,hyl am no) propyl ] oxy}-5- (et hyI oxy)-1
iym 3]

H be CI¢H uon met hyI

phen

(400 A ) d 05 17 7
Hz, . i H) , 707sy

J =L ){ 7.35 ( 1H), 29 (s

5.

, , J = 6. , 2H) 3.84 3H)

3. 75 ( H. 2.47 (t, J = 7.0 Hz, 2H), 2.21 (s, 6H),
1.91 (m 2H). M5 (ES+, mz) 564 (ml). 10 Exanple.

Polyst@gne triphenylphoshine (9.84 g, 1.58 mmol/gram, 15.5 mmol) was stirred in 100

ot TR IR Rl P e

{I(1, yid}imeéuh)/re&yu(dwmbanm}@{y@owammniuszm 10y|N3Nszro>@bB 0F
thiogengebryliys oM M sl baydmsthyieslyfciatenylstylloxy}-1 H-
z
benzﬁlggﬁfug}/lg% ﬁLd’ri]as 5 écﬂﬁlo&?t(n% ’”ﬁb% ylate 54&8 9yl 10.4 rHrepr(])‘)}(\:Ngrs g%l(;(eéi
in a ¢ihgle pmaﬁ)npaeﬁaﬂ&dmfatlwlr)bemm't :Mydmol 1 68 mL 12 6 mmol ) was added
t hyl
via s‘qm:ggn%r;qﬁh% @Eloﬁ/\@?]rcnogg} R)r(? &y El Ql)éyi} butyl a%élrggrbox%gte J(B 58
g, 15% &,{r[o% Msrd.isbwea AR mm H’i@ﬁﬁbﬂrﬂ&ﬁér@dn}i%ﬁ%d dro EWis@ pRene
carboxyl ate using procedure simlarly descri
addiiorafipinel. The exantipn wakMiskiBed to rivbiOHemasratigednd stitreskitr d;ﬁ
2|\4. NH3 i n I\/Eg-jE . . .
hours. The mixture was Tiltered 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)silylJoxy}-1H-benzimidazol-1-yl)-3-({[2-
(trifluoromethyl)phenyllmethyl} oxy)-2-thiophenecarboxylate and 2.69 g (38%) of
methyl 5-(6-{[(1,1-dimethylethyl)(diphenyl)silylloxy}-1H-benzimidazol-1-yl)-3-({[2-
(trifluoromethyl)phenyl]methyl} oxy)-2-thiophenecarboxylate. Data for 5-OTBDPS
regioisomer: 'H NMR (300 MHz, DMSO-de¢) & 8.66 (s, 1H), 7.98 (d, J = 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), 5.51 (s, 2H),
3.79 (s, 3H), 1.10 (s, 9H). MS (ES+, m/z) 687 (m+1). Data for 6-OTBDPS regioisomer:

'H NMR (300 MHz, DMSO-ds) & 8.60 (s, 1H), 7.99 (d, J = 7.6 Hz, 1H), 7.87-7.57 (m, 9H),
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1H NMR (400 MHz, DMBO-d6) S 8.42 (s, 1 H), 7.88-7.60
(m 5H), 7.59 (s, 1 H, 7.32 (s, 1 H, 7.20 (s, 1 H,

WG2®40b189s, 1 H), 5.53 (s, 2H), 4. 02 (t, J = 6PGI/H&2003/024272

2H), 3.81 (s, 3H), 2.35 (t@} .0 Hz, 2H), 2.11
(s, 6H), 1.86 (m 2H). M5 [&S+, n12) 549 (m+1) WO
2004/ 014899 PCT/ US2003/ 024272 171 Internedi ate

Exanpl e 26: Methyl 5-[6-[(2-chloroethyl)oxy]-5-(nethyl

7.540K¥9 (md; 6H), 7.07 ( d J= 20Hz 1H ), 6.92 (dd, J = 8.8, 2.3 Hz, 1H), 5.46 (s,_2H),
benzi i dazol - L‘ﬁh (trifluor onet hy )pheny '] th
3.84(s, Bk 11 s, OHhi M%H @dz)tﬁmeaﬂ NE\ o s H3C, 0 N Q’/II
OFH50F cl~o0 This conpound was prepared in a
simlar manner to that previously described for the
InteSnedidte Blagnpdé 22 Meyttyl 5-(6-hydroxy-1H-benzimidazol-1-y1)-3-({[2-
5-16-{[3-(di methyl am no) propyl | ox o- (met hyl ox 1H
(triflqlgr[ome%gyl) ;()henn?me%/hyaﬁoxyrls %pchlogﬁlen]ecar gxy até yroxy)-
benzi m dazol - 3 ({p2-(trifluoromethyl)phenyl]nmeth

yl } oxy) - 2- th| rlioxyl ate. Reaction of nethyl
5-[ 6- hydr oxy- Wi H

benzi m dazol - ]-3- 2-R¢Ai f1uoromet hyl) - phenyl ]
nmet hyl }oxy) - t hi ophene xylate (0.150 g, 0.313
mol ), triphenyl phosphin . 740 g, 2.82 mol),

2-chl oroet hanol (0.13 nL,=¥ 9 mmol ), and di et hyl
This agropburadnesxpytmred inG bilarmarhebtd abhmeivipugly dedcdbell for the7

syntess? s o o B gl g oz Tpvl-3-({12-
tnleSMeEﬂy‘P)ﬁﬁ&M 1m¥’cﬂyr}%x{é){-2-[tl%b§ﬁern'e&|rb’&(ypcﬂ@t RAction of mle\:lt | 5-

henecar oxy at e.

- t
(6- 000wty ROl b B BIB0 4 U barmtty ezt ooy R G ({2 7 7

(trifl Hommf%iyi_j)—lﬁyhe-}wﬁglEthy?}ﬁj(\g)%@;%}zeé‘ecafb?%ﬁa’t% E%(g& Q 53792?O‘I|§)H @

w1th5teﬁﬂbt(t§lam3d‘d)mun4ﬂﬁ@ruﬁé (5.9mE 1M intF, BU)mmgl Bffofded 1427
3H) . 3,77 (. NpoNEd (823
81%)105 eﬁhm S?aﬁ*h»)droxmglémff@amaiaéolmﬁa ' Htrlﬂuoromethyl)

pher& h@tf[}l‘}z— %ﬁl?—&mgﬁmlela(%%lﬂa%e L S lwiRisbrid. 'H NMR (300

MHleM|SD &) 6{d.22 (6} THf 8.60(pEY, mz)h lRbenyy Heretmw ésvm)a (.% tlhl)l
phenecar boxylic acid N==\ N 25 H3C

775@ A, »67 (d, J= 7.7 Hz, 1H), 7.62 (d, J 8.7 Hz, 1H), 727 (d J— 1 8Hz 1H)

6.87 (dd, J = 8.7, 2.2 Hz, 1H), 5.53 (s, 2H), 3.81 (s, 3H).

Intermediate Example 23: Methyl 5-(5-hydroxy-1H-benzimidazol-1-yl)-3-({[2-

(trifluoromethyl)-phenyllmethyl} oxy)-2-thiophenecarboxylate

N=\ s 0O
Oy
HO F

This compound was prepared in a similar manner to that previously described for the
synthesis of methyl 5-[5-hydroxy-6-(methyloxy)-1H-benzimidazol-1-yl]-3-({[2-
(trifluoromethyl)phenyl]-methyl }oxy)-2-thiophenecarboxylate. Reaction of methyl 5-
(5-{[(1,1-dimethylethyl)(diphenyl}silylJoxy}- 1 H-benzimidazol-1-yl)-3-({[2-
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Met hyl 5-[6-[(2-chl oroet hyl)oxy]-5-(nethyl oxy)-1

H benzi m dazol -1-yl]-3-({ [2-
W@ 2004014897 onet hyl ) phenyl ] - net hyl } oxy) - 2- t hi ophPCETS200D924272

ylate (0.115 g, 0.213 mml) 30 was dissolved in 10 nL

of methanol with stirring.168 1. OM | it hi um hydr oxi de

solution (10 nL, 10 nmmol) was added and the m xture

was stirred for 24 hours. The reaction WO 2004/ 014899

O i ' S

i g TR Sy DR L op KRR OREPAN G 8 irolf™
wﬁhﬂeﬂdﬂﬁﬁamwmmumnﬁhmdki63nobnumknﬁﬁﬁh6ammndhdﬁmdad666g

(8399 35 et - Lo e itardly i s R e
pherﬂi]ﬁkﬂw -ofY) rﬁfhloﬂmﬁe@dr%@}élte S‘Stah%ffj\nﬂﬂﬁrs%hd"e"l—?NMR é400

and the aqueous | ayer acidified
MHzc DRSO e} &9@6 (4;CH), 8B4ds, ddiheicars(d| Ay &10 HnasH)eiBBal:Y@ﬂn \@H),h
t hyl a ate and i chl or gnet hane he ¢ ned
77250 e & b 5, I Son . T 507 5 I Cor7es, S
concentrated to yield 0.0800 g (71% of

5-[6-[ (2-chl or oet hyl ) oxy] - 5- (net hyl oxy)-1 H
Intentrmdzatﬂfxmmdﬂ 24:- MIethyBS{(G (methyloxy -5-{[3-(2-0x0-1-
. v Q

phemetmp@hhép%eégbwa@ 101 H, 852 (s, 1H,

7.96 (d, J = 7.5 "z, L H, 7.847.75 (m 2H),
7.64-7.58 (m 2H), 7. S_i‘s s 1/H, 7.31 (s, 1 H, 5.50
(s, 2H), 4.31 (t, J . /2 CH3. 98 (t, J =5.1
Hz, 2H), 3.85 (s, © I\/IS( m z) 527 (m+l).

I nt er redi at e Exa

5-[ 6-[ (2- Chl or oejvﬁjyf) oxy] - 55 oxy) - 1

H benzi m dazel =N"15 1-yl]-3-({F
[2-(trifluor hyl ) phenyl ] net hyl } oxy) - 2-t hi ophenecarb
oxamide N SONZ C NH3 0O OF FC F 20

Poly§tyt[eﬁe-[t(|ah%ﬁlylphbsmiﬁt){bﬁekg] 1.58 ﬁ'mﬁttlﬁgydn@,)(béz-ﬂmmol) was placed in
nzi mi dazol - 1-

a flaskowith |6)rbh%frﬂ)¢nlwm¢%amwsi gzrfecﬁqu éﬁ@lﬁétﬁar BdRyhdeoxcid
metﬁgo%zgg-é-genz% g%@éﬁé?lgl - i% (trl‘ﬁ elt.‘mi)%nwrk&??ﬁg?x%go
th:oMemetdndeymlt&rﬁ)rmsdeg 0334 adnkﬂﬁwasamdieﬂ ivea sihgle poetiona sl -(3-
Hydroxypropy(il)pyrroll\c/ibnon)é 5{8555)h?| 0. 412 mmol) was added via syringe, and the
mixture was cooled 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-oxo0-1-pyrrolidinyl)propylloxy}-1H-
benzimidazol-1-yl)-3-({[2-(trifluoromethyl)phenyl]methyl} oxy)-2-
thiophenecarboxylate. 'H NMR (400 MHz, DMSO-ds) & 8.52 (s, 1H), 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 (s, 1H), 7.28 (s,
1H), 5.54 (s, 2H), 4.02 (t, J = 6.3 Hz, 2H), 3.86 (s, 3H), 3.79 (s, 3H), 3.41-3.29 (m, 4H),
2.21 (t, J = 8.1 Hz, 2H), 1.99-1.88 (m, 4H). MS (ES+, m/z) 604 (m+1).



10

15

20

25

30

(0.032 nL, 0.29 mml) was added via syringe.
1- Hydr oxybenzotri azole (0.0405 g, 25 0.300 nmol ) was

w@oae148m a si ngl e portion. PCT/US2003/024272

1- (3- Di net hyl am nopropyl )-3- ethyl carbodii m de
hydrochl ori de (0.0403 g, GGQlo mol ) was added, and
the m xture was stirred for 64 hours. The reaction
was poured into ethyl acetate and 1 N HCl, and the
Exambleyi8us 5\t\(@tme&ﬁ\0@ryatsep[3 (ittﬁ(oomanblm.mbparpyw@a/}whed
W th brine, and he bl ned agueous Iayers wer e
benzimidazal-1--3ulf[8- (trtfhworwhvlmmnyﬁlrmihvl&m red organic 30
drled over MySO4, flltered and
thio L@%ﬁ&% %% Purifi _\loq;by flash chronatography
provi ded O 0760 g (
5-16-[ (2-chl oroet
2004/ 014899 PCT/ 3/0242 31
H benzi m daz I- - 3 ({[2 \ ~7uoronethyl)phenyl]ne
t hyl } oxy) - 2- ophenecarboxaﬁioe as an off- mhite
solid. 1H N 300 MHz, DMSO d6) S 8.49 (s, 1

6-%@3:!1@(7)*@4 g[%@ %%)rgoy?r%llawyl)%o 0(\5} 111-7?&1)12|m4da§%l -tyl) QJ-

({[2 @rlﬁ’u(Qométhyﬁguenyﬁm@%y(}bxy)\lz-'thléplpen'é'éarb%@mdégw%pr@ﬁare(?H)
from Bty 6Mét-(]m/dth’ﬂ9>9&’)-6 {[B2¢axorephrydlidnyippeydaiyhyl H-et hyl ] o

benz'B@?ZPH A3 2-ifuosrpetlphepy ety 3 mety1 ) phenyl 1 met h
thiopbéériégéﬂééé%atgtt{@in@ @P&E%&@%E@g@lﬁ/&&ﬁ%& iPB&mp 61 exddbE7vO
NHs iISMeG)l-[ Was Gt dnsteat] o VDMK inB¢ORRt HryNIRYIOULMHz HEVISO-the) &

i da
842 (e 11 1807 FUT 1 738 ding ) A0 1A% 5. 1 R 8 M box
5.54 @raﬁlies é@ﬁto.ﬁ% Bz, IHIL4B2 (& BHTTEDI0L3 Y8 n dzﬂ%sé”lﬂfﬁd /L8, 1314211
erazine and heated to 90 an oil
2H), 19it-n.85Afm; éH) 3\/I$1655H-sml‘zd)649 {ro+tJoom t enper at ure and
adsorb onto a m xture of NaHCO3 and silica gel (1:5).
The sanple was purified by flash chromatography and

InterGOAERTXBAbRD 5 nwaﬁwm[e-me(dﬁrﬁ(sﬂhwuaiwn&oﬁwﬁiﬂ-\sed in
approxinately 5 nL of nethanol and 1 N HCI in

NH,
nmet hyl oxy) WO

(methiilaxyhy H-ksnzisridagaks 124 Wi (il wopmg gh l&:nsst |
thiopﬁgrpe%grbvc\&%ate N= < 0
N
HSC\ /@ \Q/MO’FCHSF
0 0
A hall
HC Ny,

Methyl 5-[6-hydroxy-5-(methyloxy)-1H-benzimidazol-1-yl]-3-({[2-(trifluoromethyl)-
phenyl]methyl}oxy)-2-thiophenecarboxylate (0.150 g, 0.313 mmol) and
triphenylphosphine (0.361 g, 1.38 mmol) were stirred in 6 mL of dichloromethane. 3-
Dimethylamino-1-propanol (0.13 mL, 1.1 mmol) was added via syringe, and the
solution was cooled to 0 °C. Diethyl azodicarboxylate (0.12 mL, 0.76 mmol) was added
dropwise via syringe, and the solution was warmed to room temperature. After 3

hours the reaction was quenched by the addition of 2-3 mL of methanol. The reaction
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20 added to induce precipitation of a white solid. The

m xture was filtered, and the solid washed with
waele@tlydsoet her. The solid was air,dried and coPCBHUS®O3/024272

to provide 0.0496 g (52% of

5- (5- (et hyl oxy) - 6-{[ 2- (41n@t hyl - 1- pi per azi

nyl)ethyl]oxy}-1 H

benzi m dazol -1-yl)-3-({[2-(trifluoronethyl)phenyl]meth

: - HCI [ t.
mlxtu’{éo%vaw‘[ﬂb%gl@g&s soﬁ@%ﬁ% @ggi@adddtgy f?éoShZS tﬁ: NVR
chroniatbgraploy éﬁf@dedbaseztgfﬁﬂ%)mfphﬁhylrﬁ §6-€[8- 1H NVR (400 MHz,

O d6 7.59 (s,
1

(dimeghygmine. pg@pyﬁgxf}lg-iwethylog% ‘(Ig be_nlzmjd%z@ ‘B-(yl] H%{
. 4 :
(trlflugf%réet%fl?phfgiﬁr%t?tgiy&&ﬁ t22 I_Blfr?o@eﬁ%c?arzﬂﬂi(?glaftH) W@ ‘MHZ'?'(")S
DMS(BHIB) 6d8v53!t EEB;‘H 7. lHi’ 19, J3907 HZW-’I]:D),J.MW.UW(@SSH)OV Bg I(SMI Ke7. 32
ot e follo ynds _were red accor
(44, e/ el 1 Bl b5 e THea FofERR & otk 2tba

S04 QI A AN ) D s it

m/z §6dy()n+83{ [ 2- (4- nor phol i nyl ) et hyl Joxy}-1 H ben2| m dazol -
1-yl)-3-(1[2-(trifluoronethyl)phenyl] nethyl}oxy)-2-thi
ophenecarboxamide N~--\ O S Nel /j] NHz OO H3/ 5

Examﬂl@: 1@5FE [@g{@dﬁjrﬁeth amiilo 1R Whget 46 §48(g4 .

1
benznlﬁjdazolﬂ m] 34{ 24t yorenanyligheng]mathid} ox3-256 (s, 2H),
t, J =59 H, 2H), 3.83 (s, 3H), 3.59-3.54 (m

t 4.13
noggg%e,carépﬁneg, J = B9 Hg, . M5 (ES+, mz) 577

(m+l). 10 Exanpl
H benzi m dazol

(trifluoronet hy;h) enzyl ] o%ophene- 2- car boxam de

N~ONSNH2(( .
F

H,CCH,

-[6-{[3-(dimethylamino)propylloxy}-5-(methyloxy)-1H-benzimidazol-1-yl]-3-({[2-

\o7T 6"nG2- Mor phol i n- 4-yl et hoxy) -1
2-

(trlfluoromethyl)phenyl]methyl}oxy -2-thiophenecarboxamide was prepared from
methyl 5-[6-{[3-(dimethylamino)propyl]oxy}-5-(methyloxy)-1H-benzimidazol-1-yl]-
3-({[2-(trifluoromethyl)phenyl]methyl } oxy)-2-thiophenecarboxylate using procedure
similarly described in Example 61 except 7M NHs in MeOH was used instead of 2M
NHs in MeOH.

'H NMR (400 MHz, DMSO-de) & 8.42 (s, 1H), 7.88-7.60 (m, 5H), 7.59 (s, 1H), 7.32 (s, 1H),
7.20 (s, 1H), 6.8 (br s, 1H), 5.53 (s, 2H), 4.02 (t, J = 6.3 Hz, 2H), 3.81 (s, 3H), 2.35 (t, J =
7.0 Hz, 2H), 2.11 (s, 6H), 1.86 (m, 2H). MS (ES+, m/z) 549 (m+1).



10

15

20

25

30

150 F0;:0 Ff F O '"HNW (400 Mz, DVMSO-d6) S

8.50 (s, 1 H, 7.86 (d, J =8.06 Hz, 2H), 7.79 (t, J =
wWQ2@4/0H899 1 H), 7.73 (br s, 1 H), 7.68 (s, 1 HCT/USHB3/024272

(d, J =6.41 Hz, 2H), 7.23 (d, J =1.65 Hz, 1 H), 20

6.99 (dd, J = 2.01 Hz, J =178.79 Hz, 1 H), 6.82 (br s,

1H) 5.56 (s, 1 H), 4.15 (t, J = 5.58 Hz, 2H), 3.58
J =4.39 Hz, 4H), 2.73 (t, J = 5.58 Hz, 2H). M

Inter&%ﬁate [{rgaﬁg)pllesfﬁ7 M% %Wér@eﬂ@@oxy] 5-(methyloxy)-1H-

orTar - J.-yl ECTTOXY)
benzh‘hlb)amk-n ml}}az(é[z—(tﬂﬂuc}roﬂ}emy]aphenyl methyl}o&—}
tth[&Erl f 1 uor onet hyl ) benzyl ] oxy}t hi ophene- 2- car boxam de 25

pecarbgxyatgy 2 o f FF 0 WD 2004/ 014899
PCT/ US2003/ 024272 é@@ MHz, DMSO d6) 8
8.50 (s, 1H)HC7 B4 (s, 1 H, 7.79 (t,
J = 7.60 Hz, 73(b|0 , 7.68-7.64 (m

3H), 7.23 (d, 83 Hz, 1 H-<6.99 (dd, J = 2.11
1C.wf6

Hz, 8.70 Hz, 82 (br S, , 5.56 (s, 2H),

4.14 (t, J—558Hz 2H), 2.8 br s, 2H), 2.57 (br

s, 4H), 1.70 (br s, 4|—D. MS (ES+, mz) 531 (mtl). 5
This @(qmquhé w4 prepared in a similar manner to that previously described for the

ok SR8 3R B R BLAREH e soram o=
benztrﬁﬁd%h-ﬂﬂﬂ}—g (¢ r-lreiR asiopR RPN 1] Metity? oxp) - @ 10 OF FF
thlophenecarboxylate Reaction of methyl 5-[6-hydroxy-5-(methyloxy)-1H-
benzimidazol-1-yl]-3-({[2-(trifluoromethyl)-phenylmethyl } oxy)-2-
thiophenecarboxylate (0.150 g, 0.313 mmol), triphenylphosphine (0.740 g, 2.82 mmol),
2-chloroethanol (0.13 mL, 1.9 mmol), and diethyl azodicarboxylate (0.25 mL, 1.6
mmol) provided 0.117 g (69%) of methyl 5-[6-[(2-chloroethylJoxy]-5-(methyloxy)-1H-
benzimidazol-1-yl]-3-({[2-(trifluoromethyl)phenyl]-methyl } oxy)-2-
thiophenecarboxylate. 'H NMR (400 MHz, DMSO-ds) & 8.52 (s, 1H), 7.95 (d, J = 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+, m/z) 541 (m+1).

Intermediate Example 27: 5-[6-[(2-Chloroethyl)oxy]-5-(methyloxy)-1H-benzimidazol-

1-yl1l-3-({[2-(trifluoromethyl) phenyl methyl}oxy -2-thiophenecarboxylic acid

Methyl 5-[6-[(2-chloroethyl)oxy]-5-(methyloxy)-1H-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 lithium hydroxide solution

(10 mL, 10 mmol) was added and the mixture was stirred for 24 hours. The reaction
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'H NMR (400 MHz, DVBO-d6) 8 8.54 (s, 1 H), 7.85 - 7.63
(m 7H), 7.43 (d, J = 7.48 Hz, 1 H), 6.83 (br s, 1 H),

WG2®3/0(4399 2H), 4.23 (t, J = 5.64 Hz, 2H), 3.57PCT/US20037024272

4.43 Hz, 4H), 2.75 15 (t, J = 5.64 Hz, 2H). M5 (ES+,
mz) 565 (M+l). Exanple 14F2 5-(5-Hydroxy-1

H benzi m dazol - 1-yl ) - 3-[ (2- net hyl benzyl ) oxy] -

t hi ophene-2-carboxylic acid N\ 0 20/ I N ~Se HO ~ O

was Jg{%éﬂ%%@(@%ﬁ%ﬁbw%@h 18 48- @4’0|(a°n ad%llthbnal 74 @&rz g (M

S5H); 5.37
react{os, wHdppled tdﬂ)o(nstenmﬂ)atur@r(dﬁﬁuremm)o 3l8(Na Hlﬂ)ld dixbyl

ether%ﬁ%?rm%ﬁezapa f%iﬂ( ]’an Nﬁ{e?aogﬁ ous aye¥ zNas washed with diethyl

ethemh@nlewéwe) V\y)ar]sw@mwa@eﬂ%ﬁam%ga&eﬁ% er écn&iﬁ\zﬂwtﬁl
2004/ 014899 PCT/ US2003/ 024272 176 '

concwmtgcuﬁcl th AQEOBO Dyersvas extracted withHhthylacegae 12X)@ndm

dichl%r tfcabne Ifgq_somb}n%or@amcjayers;'zéie gEeaﬁ(lveZd\/Fg%Q %te eg%and
concent?at?d to4y|t?|d 0808 g|'ﬂ710/o ) 6f §-$6J([§,-cf%1|beth§ E%&_?}% (h?e)tlﬁﬂd)xyw)'-f

4 ,
benz(rmlgzolﬂ wllnn§vé{hie@ﬁlﬁmréommwweaﬂ]mqthsﬂ o hyl et hyl

thionfiebocersPactign S WA S Frat NYIR GO0 V. DSy § 1305 ors,

| |
1H), %@ﬁ‘iHW@@{@J—fﬁ ¥ I 0nY) 7@417)’7'5] 8 2H), 7. 645 %%H) 7.38 (s

per 1 di necar boxyl at e NI

m) FaP (e M550, SHRAI (LY = SBOZNEDIYI8 6.6 SHyhEs By 385 6

Zi yl)-3-({[2-(trifluoronethyl)-
Mi&g %?ﬁ?oém‘* y) - 2-t hi ophenecar boxyl ate (0. 150 g,
0. 335 mml) and 1,1 15 di net hyl et hyl

(4- et hyl hen | )sul fonyl ] oxy}peth eridi ne
Intermgdfg%g@qampg 8: p5 [6- (Z)Chloroeth)gll)!)xy ys} (meth%oxy 1I-Fbgn21m|dazol-

1-yl]-3-({[2-(trifluoromethyl)phenyl]methyl } oxy)-2-thiophenecarboxamide

QW

F
5-[6-[(2-Chloroethyl)oxy]-5-(methyloxy)-1H-benzimidazol-1-yl]-3-({[2-(trifluoro-
methyl)phenyl]methyl}oxy)-2-thiophenecarboxylic acid (0.0790 g, 0.150 mmol} and
ammonium chloride (0.0160 g, 0.299 mmol) were placed in a flask. 5 mL of N,N-
dimethylformamide was added, and the mixture was stirred. N-Methylmorpholine
(0.032 mL, 0.29 mmol) was added via syringe. 1-Hydroxybenzotriazole (0.0405 g,
0.300 mmol) was added in a single portion. 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.0403 g, 0.210 mmol) was added, and the mixture
was stirred for 64 hours. The reaction was poured into ethyl acetate and 1N HC, and
the layers were separated. The organic layer was washed with brine, and the
combined aqueous layers were extracted with ethyl acetate. 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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(0.161 g, 0.436 mmol) were dissolved in 5 nL of
N, N-di met hyl formam de with stirring. Cesium carbonate
W@ 2003844899 0.503 mmol ) was added in a single ppCT/US2903/024272
and the reaction was heated to 60 oC wth an oil
bath. The reaction was stit#3d at this tenperature
for seven hours and cooled to roomtenperature. The
m xture was 20 poured into water and ethyl acetate,
3 L5_(WoL _ayer was
T %glﬂ%&\?\} ? %mb;jl(?ﬁﬁ (%éfﬁ%?%%gﬁ%l ngggtrhg%g’gﬁsj | ayers
thioptenecaedxaaddedt ani dffrweéitiasblid. did BIMR BOO'IWHEZ DRISOi-dhed @ 8.49 (s,

I d
TH, z@ﬁcﬁ'wi’m?%‘érv % el A'n‘? a%egaa Tt T 89 &
che @ 869 f 1,1
2H), hglaﬁrgtjhﬁ 4@?))1%( hqﬁglggg?ga?bgnylﬁ ?1 ({[2

25 (trifluor orret hyI ) phenyl ] nmet hyI }oxy)-2-thienyl]-
hyl . :

be”Zﬁﬁ'dgg)liﬁVUf:hE%{Zl&Qﬂgo&)ﬂwet%pﬁeﬁl gg—ghy.po}mzmaz 719H)

thIOWheosca(rbirmanﬁd& 8.8, NA\2 I—slz , 5.56 (s, 2H), 4.02
(m 2H), 3.95 (d, A\«= ,NHlH) 3.82 (s, 3H), 2.78
(br s, 1 H), 2. s, H) °1.87-1.76 (m 2H), 1.43
(s, 9H), 1.84-1.421(m 2H)° ES+, mz) 30 646
(m+1). WO 2004/ 014899 PCT/ ) 024272 177 Exanpl e
143: 5-{6-[ (4-Fiyperi di nyl rFechy oxy] - 1
H-benmmdaij\/]l-yl} 3-({[ 2-

(trifluor ot hyl ) phenyl ] - met hyl } oxy) - 2-t hi ophenecar box

5- [Gé{mllelor&:tllﬁ:/l}é\(y]s'o—%éthl}“diy) PH-BekzimidazolF1-yl]-3-({[2-
ne
t“ﬂEO'[Osle(%hhf@é(ﬁlﬁéﬁWI}Px\d 2-thiophanessrbramidreORY b9 phea ]

Ao #ik b e dybineraine apa heatedtg 99 2C with an g
bathe Afte0 3wms rstioskiol reed temﬁratﬂxe ahd pasortaswb awhikturs of Néﬂl@@a.
4 L oncentrated dded and the sol ution
and 4G 950 k-8l 166 S Hpo U o ash GrogBtear? RN ads cool ed
conck i @AM VAGED ARl @ggdlgé_a}\%_sni §50r8flma iy S Df i thanol

ford
and ibln'[isﬁl TN G m*didﬂyﬂl ¥they jvad added with swirling. Excess diethyl ether was

i m dazo - 3 2-(rif.|uororreh| henyl ] -
addff B ROTAE TR B ik SPBL Rt B e & red. 2B e s
wasl”EGVWItH‘H%WI @ﬂﬂ@fl Yl‘ﬁé §ol§ﬂ}vésde|r1@rléﬂaa%%llé’@e°d d&@ﬂdé QO%@

NVR tube to free asetesarrpeln3|tu %
(529%] of 5-(5-(methyloxy)-6-{[2-(4-methyl-1-piperazinyl)ethyl]oxy}- 1H—
benzimidazol-1-yl)-3-({[2-(trifluoromethyl)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) & 8.42 (s,
1H), 7.88-7.58 (m, 5H), 7.59 (s, 1H), 7.32 (s, TH), 7.24 (s, 1H), 6.80 (br s, 1H), 5.54 (s,
2H), 4.10 (t, J = 5.7 Hz, 2H), 3.81 (s, 3H), 2.69 (t, J = 5.8 Hz, 2H), 2.48-2.15 (m, 8H), 2.10

(s, 3H). MS (ES+, m/z) 590 (m+1).

Unless otherwise noted, the following compounds were prepared according to general

procedures outlined for Examples 134, 135 and 136 with appropriate intermediates.
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MHz, DMBO-d6) S 8.47 (s, 1 H)

7.85-7.81 (m 2H),
7.80-7.71 (m 2H), 7.67-7.60
4.

(m 3H), 7.16 (d, J =
WQ2@4Mbi48991 H), 6.96 (dd, J 8,
(br s, 1 H, 554 (s, 2H), 09 (m 2H), 3.89-3.81
(m 2H), 2.93 (d, J = 10464Hz, 1 H), 1.83 (br s, 1 H),
1.73-1.62 (m 2H), 1.27-1.05 (m 2H). M5 (ES+, niz)
531 (m+1). 20 Exanple 144: 5-(1
Benzi I

iy %ih»}l\ﬂ&)’}d‘i H’@éhﬂn‘n%E&”e'

"M~ d COUT TU

1-yl)- 3§H| iﬂ{’drffl'ﬂloﬂfme'ih&mohenyl methyl}oxy ~2- thlophenecarboxamlde

8.

Henzi m dazol - 1-yT )- (ben%yloxy)thlophene 2-
carboxylic acid (10 , 8 mmol ) in dichloronethane

(2.0 nm) was adde t yI Ny mam de (22 mcrol, 0.28
mmol ) fol | oned '

. OM sglytion of oxalyl 30
chloride in di chdrgoonet hane ( m crolL, 0.62 mmol).
The reaction was;gtoiorred & for 40 m nutes then
added to a soﬁ/u\tN on of hydrdxyl am ne hydrochl oride (78
ng, 1.12 WO ZDOAJ/ 014899 PCT/ US2003/ 024272 178 mmmol )
and triethylamne (233 mcroL, 1.67 mmol) in 85:15
'H NME%(S@W@QI(/I%%{$‘|§Q4$311HI“7)87 TBE( SRR, A4 6 B9,
roomtenperature mnutes t hen poured into
7.27 (5|V|l Hmasgmsr sHa:H) a156 (£ 2H), ad8dt Jwi 5.9 Hdi 4] H8Dse3IHahe9- 3'ﬁ4e

c extract brine and dried
(m.4Hb &9 H ZF?ﬁ)t\rli@ &éi‘i- @%Egg%m*éﬂt ration foll owed by
5 reverse-phase PREP HPLC (30-to-70% acetonitril e/ H20
wth 0.1%formc acid) gave 5-

(1
Examptt b88125-416-d2:A00rphelin-3-yRtidehd Y kpogimidezol-drdix§{2-ophene-

2-carb e (1Q g\noff white solid. '"H

(wifluagomet g gty Ting 2o dindd - ghoLe S0t e

8. 89- 884(m1 MNP\ 7. 60- 56(m1|—|) 7.47-7.37 (m
8H), 6.95 (s, !\@&NHQH) . MB (ES+, mfz) 365
(mtl). 10 Exanpl met hoxy-1

H benzi m dazol - ) - 3- {[ I uor onet hyl ) -

benzyl ] oxy}thi opFéhe 2- capot loamde N==\ S

[
"H NMR (400 MHz, DMSO-ds) & 8.50 (s, 1H), 7.86 (d, J = 8.06 Hz, 2H), 7.79 (t, J= 7.6

Hz, 1H), 7.73 (or s, 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 s, 1H), 5.56 (s, 1H), 4.15 (t, /= 5.58 Hz,

2H), 3.58 (t, J = 4.39 Hz, 4H), 2.73 (t, J = 5.58 Hz, 2H). MS (ES+, m/z) 547 (m+1).

Example 139: 5-[6-(2-Pyrrolidin-1-ylethoxy)-1H-benzimidazol-1-yl]-3-{[2-

(trifluoromethyl)benzyl]oxy} thiophene-2-carboxamide

N=\ Q
N

2.2 Hz, 1 HPCBUSD03/024272
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/| SNFi2 MOM FF To a solution of
5- (5, 6-di met hoxy- 1H benzi m dazol -1-yl)-3-{[2 15

W@ 2004014897 onet hyl ) benzyl ] oxy}t hi ophene- 2- car bor@US®03/024272

(50 mg, 0.10 mmmol) in 1,4- dioxane (1.5 nL) was added
Lawesson's Reagent (32 ng750.08 mmol ). The reaction
was heated to 80C for 3 hrs, cooled to room
tenperature and additional Lawesson's Reagent was

ded (.3 ! ! [ t
RS o BRI P AR BaTh 1D AR s b
Hz, 1HS, 9%t(bP§‘AW$ G%QWB@QmI W)07.00 e ous .43 N2, 1A, 6adddQ = 2.11

tracte di chol or rret hane. The organic e tracB
Hz, 8.7aeHze11d), &a ( bmﬂHNézsctm 2H), gi1t(t d= BB Ha Fﬁ&%@fﬁgﬁ on

v 2o ISR RT3

5- (5, 6-di met hoxy-1 H benzi m dazol -

[Y-3-{[2-(trifl uoromethyl)benz }thio ne-2-carb
Examp}i{ﬁ ‘)rﬂ(baﬁ{n[[@-él(up%ﬁn@ mamh%&)v;lﬁﬂmgv H—gﬁmzmwla 11r¥l]2-3-

{[2-( tr!,W? ' ,@g%&zy@@%@@h@ﬁ&%@%ﬁwﬁ]ﬁ A H),S' 35 (m 2H),

7.47 (s, 1
H, 7.23 (s, 1 H 411 (§, 1 H, 5.49 (s, 2|—|),(:S%.72
(s, 3H, 3.71 “@W@Z@“‘*E& mz) 493 (ml). WO

2004/ 014899 PCT/ 03 179 Exanpl e 146:

5- (5, 6- Di et hoxy- IT H benzi 'oI-l-yI)-3-{ [ 2-
(trifluoromethyl ?Jg%nzyl ] ® i ophene-2-carbonitrile
/| SINMe CS 5 OO F F To a solution of

5- (5, 6- di met hgxyy 1 H benzi mi dazol - 1-yl ) - 3-{[ 2-
(trifluoromet benzyl ] oxy}t hi ophene- 2- car boxam de

1 |
H il Wz, BMS0 B Blglagt (L 7 T BB A L TR
1H), 638 (b5, 18), 3:55r(m2IH)) stk 5.64 60,0435 (tat+ 6.4851, #il)c2.85,

(t S =X oAtz MR s [t s sRglton s

Example 141: 5-(5-Hydroxy-1H-benzimidazol-1-yl)-3-[(2-methylbenzyl)oxyl-

thiophene-2-carboxylic acid

"H NMR (400 MHz, CDs0D) & 9.64 (s, 1H); 7.69-7.63 (m, 2H); 7.49 (d, J= 7.4 Hz, 1H);
7.24-7.18 (m, 5H); 5.37 (s, 2H); 2.43 (s, 3H). MS (ES+, m/z) 380 (M+).

Example 142: 5-[5-(2-Methoxyethoxy)-1H-benzimidazol-1-yl]-3-[(2-

methylbenzyl)oxylthiophene-2-carboxamide

N=\ S 0
NX_Z)L
N CF
\_/
H3C'O\/\O/© (0]
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added triethylamne (200 mcroL, 1.44 nmmol). The
m xture was stirred 18 hrs, then additional
wQ2ehioorsee 1, 3- di net hyl i m dazol i ni um chl ori de (BRQODUSIPN3/024272

0.71 mmol ) and trifluoroacetic acid (50 mcroL, 0.65
mol ) were added, followed!® triethylanine 200
mcroL, 1.44 mml) The m xture was stirred for 4 hrs
then poured into H20 and 15 extracted with

"H N R 2bo MHECDADS 5 S4B (sOTIYanB - 7878t magﬂﬁ m@rgg J‘Aﬁ‘ﬁﬁ‘ﬁg W)t h
aqueous 5% HCO, aqueous (satura ed brine and

7.65¢if-5 N, G 7 AeShl); 7.20 (d. et 2. D Hzai; 7. thideh# P, h@rtz, 1H);

s U Y PSS A STRL SR LR o,

5- (5, 6-di net hoxy- 1H benzi m dazol - 1-yl)-3-{[ 2-
(trifluoronethyl) benzyl]oxy}thi ophene-2-carbonitrile

Inteqnepsliatey Examelg 29 14-Risetfyleth|4-H{ 1-i5}[WHtNIMYRa(MID@I]-I\4FH [2-

tnﬂ%ﬁ}hﬂpﬁer&ﬂn{e‘?hylﬂpm 2- tﬁleﬁgl] 1H—b@gz%_,daz%q—ﬁ._xl}ow)r&e,thylf

(s, 3H), 3.92 (s, mrz) 459 (m#1).

1- plﬂerld)necﬁrbeﬁylz(te 1 H) 82"{ 5. 55 (s 2H) , 3 26
ES
Exanpl e 147: 5, 6- D| m gﬁ(y -P5- (1

Htetraazol -5-yl)-4- -(tr u rorrethyl) 25

benzyl ] oxy}t hi en<2- I) 1 H-be @Hzole N. iNN N S
Nl MO/ t H ) FF30T mthcreator

M crowave reactiQnfikessal was F5- (5, 6-di net hoxy-1

H CH,
benzi m dazol - 1- yﬁa 3-{[2-(trifluoronethyl)benzyl]oxy}t
hi ophene 2-carbonitrile (53 WO 2004/ 014899

Metind(©Sp0 08w o4 pEzimitgeol g yl) -3~ 12- (ﬂnﬂhyronmh},ﬂ)ﬂm azi de

phey e a2 s PR e (512 P35 o[k b -on

dlmétlﬁ?y‘aétﬂl/l el (4s eRtitbheR shﬁ@f‘iyqf]@xﬂtmetﬂﬂp@-Jl&'rldmcé?bﬂkWaecé

in the Smthcreator crowave. The reaction vessal was

(©. 1Qi'de0é§6 mrool} wera disatyed i umé of (Nd\éﬁé@iﬂth‘dﬁlmaduﬂet wish sifirring.

Cesi R EaMBHAE 1504 > T2l o Waek i RREOL Bk s s
reaci@nlvedheane toeslt €dvitinbn dBROSH Ohe AQctidmMWheSired dt ks

m crowave, then cooled to roomtenperature and
tempsiaiHedor s9ven hpwisane coplsd fuinoattempemtegudotmixture was

pouk 343016 S AR AL AP AR i
was whshed with brine, and the combined aqueous layers were extracted with ethyl
acetate. The combined organic layers were dried over MgSO0s, filtered, and
concentrated in vacuo. The residue was purified by flash chromatography to provide
0.186 g (86%) of 1,1-dimethylethyl 4-[({1-[5-[(methyloxy)carbonyl]-4-({[2-
(trifluoromethyl)phenyllmethyl} oxy)-2-thienyl]-1H-benzimidazol-6-yI }oxy)methyl]-
1-piperidinecarboxylate. 'H NMR (400 MHz, DMSO-de) & 8.59 (s, 1H), 8.00 (d, J = 8.0
Hz, 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), 5.56 (s, 2H), 4.02 (m, 2H), 3.95 (d, J = 6.5 Hz, 1H), 3.82 (s, 3H), 2.78 (br s,
1H), 2.00 (br s, 1H), 1.87-1.76 (m, 2H), 1.43 (s, 9H), 1.84-1.12 (m, 2H). MS (ES+, m/z)
646 (m+1).
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concentrated HCl, then extracted with ethyl acetate.

The organic extract was washed 10 with brine and dried
wo@r/0Ng2B504. Filtration and concentration f ol POUES2003/024272

reverse- phase PREP HPLC (30-to-70% acetonitril e/ H20

with 0.1% form c acid) gavé75, 6- di net hoxy-1-(5-(1

Htetraazol -5-yl)-4-{[2-(trifluoronethyl)

benzyl ] oxy}thien-2-yl)- 1 H benzim dazole (25 ng, 43%

Exam?ﬁzh ?43"‘@—%@ @%lb&dl%%)&&@qmzm%bﬁ)l ﬁ}-& ﬁ_['Z—(S

. 7.09-7.50
(triflubr@Rethyl) phlenly*ﬂ me'ith‘ﬂ80>(y$—2 m|dﬁhpnt&a9®xamme1 H), 15 5 57

(s, 2H), 3.95 (sq,_\SH) 3093 (s, 3H). MB (ES+, nfz) 502

(m+l). Internme | e 30: Methyl

3- hydroxy-5-] hiM- 1 H benzi m dazol -

yl ]t hi ophene- 2> arboxy e SCHN_ s N3O 20 OH CHs
A m xture of 2 methyl thi H benzi m dazole (5.0 g,

25.9 mmol ) and net hyl
chl or o- 3- oxoF 2,)3- di hydr of hi ophene- 2- car boxyl ate ( 8.53
g, 51.9 mol re dissolved in chloroform (100nl)
and gl aci al a@etlc acid (12 nL Stirred at room

1,1- Dlmrrﬁwleéh\dﬂe (&5 5 tamingcarhonyl) Ho({l2-triflsaomeshy Iphgayik-e

methe/@t yiﬁ?;)ﬁlrl %{)g\ﬁ@rﬁld& ogﬁt ﬁ'}gw&e’%hgl Clhbg)grg(gﬁ%}?&g(ylate

was disblvag i mLod mthad! mu&ﬁumgl ayel sf vdricéntrated HCl was added
di chl or onet hane §2x50 . Washed conbi ned (glg?ani C

and uhayelwyowwaﬁ hepted 1q 424 maﬂésOU( bbecolulipy wapepler ty [9am ¢

tem pe%(ySStre a%%%%tra{édl B%ﬁfﬁ t%rb‘#for&eﬂ @(%'( %f%ng§r 4-

pressure. resi ue in |chI r onet hane
plperaﬂrﬂyl&chﬁbi@ﬂﬁ-berﬁnﬁdaﬁxﬂ-ﬂdyl%d -[{¢2-(yeluokodtetigyl)phenyl]-

methyosgng SHOpMECRT BOHITGH Butr RO ar it N At i 5
Nazcggl?(}a%%%g% glgedflqﬁlﬁttﬁbéj&?frypo%@%é %ﬂ#@% situ. "H NMR (400

272 181 and subjected to an isocratic
MHzebMB0ar) SvBih (il B 7 85enet (nar2l), (7181097 1 (rsj 214), aemcﬂosepam

716{“@[2%%@'1@?%5% o ned. addic, UdneBhia U aady 2. Gos

%ﬁ%’fgﬁg%’?r@sw %9§t?q19' R @EE ¥}, 183 (br s, 1H), 1.73-1.62 (m, 2H),

1.27- a0z imyi2thh z S {BS+y /1) 3o dime-np- 2- car boxyl ate (4.75 g) as
an off-white solid. 1H NVR 5 (400 MHz, CDCI3): S 9.77
(s, 1 H), 7.71-7.68 (m 1 H), 7.36-7.34 (m 1 H),

Exarfple 944"~ 281 #-BenAmidazol{1-41=3L (RAA BRy)-N-HarofBdpkehe-d H) ,
3793 (s, 3, 2.78 (5, 3H). NB (ESF, mZ) 321 (WFI).

carbbxanederedi at e EX e 31: t hyl

5-[2- (et hyl t hi€ - nzjjm dazol - 1-yl ] -3-{[ 2-
N—OH
H

@)

©

To a cooled (0°C) solution of 5-(1H-benzimidazol-1-yl)-3-(benzyloxy)thiophene-2-

carboxylic acid (100 mg, 0.28 mmol) in dichloromethane (2.0 mL) was added
dimethylformamide (22 microL, 0.28 mmol) followed by a 2.0M solution of oxalyl
chloride in dichloromethane (310 microl, 0.62 mmol). The reaction was stirred at 0°C

for 40 minutes then added to a solution of hydroxylamine hydrochloride (78 mg, 1.12
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(trifl wuoronethyl)benzyl]oxy}th i ophene-2-carboxyl ate
I0N SCHBINSO I'I O OH3C FF 15 F In a simlar

woreivne1489s descri bed for Exanpl e 54, PCT/US2003/024272

3- hydroxy-5-[2-(nmethylthio)-1 H

benzi m dazol - 1-yl ] t hi ophengg2- car boxyl ate (4.5 g, 14.0
mmol ) and 1-(brononethyl)- 2-(trifluoronethyl) benzene
( 3.36 g, 14.0 mmol ) gave nmethyl 5-[2-(methylthio)-1

mmo%n%?ﬁﬁ‘n%%ﬂﬁeﬁé%%y %%)Léﬁz&l moI %5:15 tetrahydrofuran/H20 (1

ml). Trepbsnnivaatined yt o tzﬁmpeﬁatl% fgo Apmiraitesathers pourdd inkl
NVR (400 MHz, CDC|327h@8 7.93

™ aqucg).uy Hﬁd;anc{ ﬁgtragﬁ)d Wi ghlprcgrsetéu@ﬁe :orgsyrzg;gtvacﬁ\x%rﬁ] 1
washgg xﬂtﬂ b%ﬁ]efﬁé%rl%gb\(%@ms& ﬁ?raé@gagﬁ ﬂén%lcg%ﬁgﬂ \8&1@L % o

reverRC-‘»EMdS%EBHGE@&Dﬁo -1®A atetoeitniteH-Q ethEx Bdbenis 2cidMpgviayb-
(1H_t[e2|z|m ‘(quqo hyI f’-g ylpgqgélg%vﬁ%g%ﬁl}%ﬁg% 2- ca¥bol<am|de{(10 mg,
B
8.84 fm,[ 124 (7ve0-7\86t (i, O); IHH-UGWZ(WmBHhHHS-(ﬂ, -H),]5-B- 6. [22D . MS (ES+,
trifluyoronethyl)benzyl]oxy}thi ophene-2-carboxyl ate
m/z) %Q@@" : 0.31 mmol) in dichloromethane (5 nli) under
nitrogen atnosphere was added 3-chl oroper oxybenzoic

acid (77% (178 ng, 0.79 nmmol) and stirred at room
Examipbenper: a5-(6,8-Dirnethddy-hBelreszimidazol- 1-y1)-3-{[2-(trifluoromethyl)-

benzyl]oxy}thiophene-2-carbothioamide
N=\ S
N

NH
MeO \ / z

MeO 0
F

To a solution of 5-(5,6-dimethoxy-1H-benzimidazol-1-yl)-3-{[2-

(trifluoromethyl)benzylJoxy} thiophene-2-carboxamide (50 mg, 0.10 mmol) in 1,4-
dioxane (1.5 mL) was added Lawesson's Reagent (32 mg, 0.08 mmol). The reaction was
heated to 80°C for 3 hrs, cooled to room temperature and additional Lawesson's
Reagent was added (32 mg, 0.08 mmol). The reaction was heated to 80°C for 2hrs then
cooled to room temperature. The reaction was poured into aqueous 1M HCl and
extracted with dicholorméthane. The organic extracts were dried over Na2S0s.
Filtration and concentration followed by reverse-phase PREP HPLC (30-to-70%
acetonitrile/H20 with 0.1% formic acid) gave 5-(5, 6-dimethoxy—1 H-benzimidazol-1-
yl)-3-{[2-(trifluoromethyl)benzylJoxy} thiophene-2-carbothioamide (25 mg, 48%) as a
light yellow solid. "H NMR (400 MHz, DMSO-de) 8 9.63 (s, 1H), 8.35 (m, 2H), 7.76-7.65
(m, 3H), 7.56-7.51 (m, 1H), 7.47 (s, TH), 7.23 (s, 1H), 7.11 (s, TH), 5.49 (s, 2H), 3.72 (s,
3H), 3.71 (s, 3H). MS (ES+, m/[z) 493 (m+1).
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Concentrated under reduced pressure to give an

off-white solid. Dissolved in 15 chloroform (100 nlL)
wa@pa4poisred reaction mxture into separatory fRerEs2003/024272

Washed w th saturated NaHCO3 aqueous sol ution (2x50

m.), and brine (2x50 nli).176ried organic |ayer

(MgSH), filtered and concentrated under reduced

pressure to give a gold oil. Dissolved in

[ ca gel (500 np),
-l es under

(trifluor&ﬂgﬁl?gb@fzﬁ?o?&'}ﬁh|opﬂ@ﬁe-9fc%rtﬂﬁlﬂﬂ[ebed solids were 20

oaded Tmto a solid foading cartridge and subjected to

a gradient eluti —\u5|sng hyl acet at e: hexanes
(20:80) to eth @ “hexanes (50:50) using a
Redi Sep si INe€a tr| dge (12 g; 1SCO . The

appropriate fpacti ons wWer i ned and concentrated
under reduced pressure € met hyl

5-[2- (net hyl sul fonyl ) -1 #denzi m dazol -1-yl]-
| hene- 2- boxyl
o s IR IR HRR o
(trlfluc@%‘aﬁbﬁ)b&qz?t]&&?ﬂdophknﬁﬂca%bdﬂzmldb 50 mig, 891 Thr&&l) im 1
aiettaned2 il hyhogeedlg e )
dichlorgmethangd2 nel) ﬂ)addegi Zﬁhl()@ 1§T_q5|me YE@! §o ng%] chi ?Eg
3
o, 0.ff frp e bhroa¥E RGAEE BAASE EEARAA6REN wh
added Mlélﬁ?léhﬂhdﬂ(aDOImMJroyl 1.443nhpR-The mixture was stirred 18 hrs, then
addltlg{ai-;:'zé:lh%grg&ng-tdrrxé yllmégzo%jmug%%rgﬁqﬁﬂin@ ﬁ? f DoX Wer
trlfluogosa[tgﬁ((s%ﬁ Eﬁme l’ @éﬁmcﬁ Rdre J0BEYdllowed by triethylamine (
200 mixeolz i1 nn4damo| -Theym](tuﬁe ‘{vpszstl(nted ifed 41brsghen pgurgd into H.0 and
oxra b B RRERE 1 Bk AR B e S
HCl, aéuc%)% s (ARIrBMel] Nhl‘PQOa Brine and dried over Na:S0.. Filtration and
e

nzi m dazol - I' 1-3-{[ 2- (trlfluororrethyl(zbenz | ] oxy
conceptrm@pf@nweébuau#nbmg@whwatqgraﬁw hptigg wathyght -é0~§6 % d.

EtOAc,gheé(Qne( Wi(aé%pﬁ gake ge?g/?% '%?&“ﬁj‘\g Eltge% ;n g% Ejf]_yn4§bé) 5.7 65-

tnflu&o%?&'tl(?yl%@niy‘lﬂbx@l‘t%z) Iger%?z n?éﬂ)ﬁorxérzéﬂ% g S4BY%)sas alyell@tolid.
+ VA

'H NMR (400 MHz, CDC|3) 8 7.90 (s, 1H) 7.80-7.72 (m, 2H) ;66 (t, J = 7.60 Hz, 1H),

7.51 (t,J = 7.51 Hz, 1H), 7.31 (s, 1H), 6.99 (s, 1H), 6.82 (s, TH), 5.55 (s, 2H), 3.96 (s, 3H),

3.92 (s, 3H). MS (ES+, m/z) 459 (m+1).

Example 147: 5,6-Dimethoxy-1-(5-(1H-tetraazol-5-yl)-4-{ [2-(trifluoromethyl)-

benzylloxy }thien-2-yl)-1H-benzimidazole

N,
N=\ N| N
N_ _S Hf
MeO \ /
MeO 0o
F

F F
To a Smithcreator Microwave reaction vessal was added 5-(5,6-dimethoxy-1H-

benzimidazol-1-y1)-3-{[2-(trifluoromethyl)benzyi]oxy} thiophene-2-carbonitrile (53
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Internedi ate Exmaple 34: 5-[2-(Methylsulfonyl)-1
H benzi m dazol - 1-yl ]-3-{][ 2-

W@ 2004014897 onet hyl ) benzyl ] oxy}t hi ophene- 2- car bor@US®03/Q24272

CH3 20 NNSOHZ FF 25 F To a solution of
5-[2-(nethyl thio)-1 H benwomn dazol -1-yl]-3-{[ 2-
(trifluoronethyl)benzyl]oxy}thiophene-2-carboxam de
(1.25 g, 2.69 nmmol ) in dichloromethane (50 nL) under

oL g FRL AT LS PN, L SR ooag

mmol} STHREMatHYITErrddinitie (2.@ AL Ih feactidmnveesal was sudledratidheated at
, reduced pressure to give an off-white solid.
120°Crps2bminedes in tor emitherser Nisrawaysd T hesengtinl vessahyaticooled

B T

ammonile ehlb g6 dnoessisumel) whb eddrdeTladessabwds saled dad \heated
| oaded into a solid Ioadlgﬁ car rld?e and subj ected to

at 12Q5C doral® raiutes| an the MigieWAYE: dignyiooled daronra tefanerpiute and
opene&1ﬁ1 %@(tlﬂ@ wab Egure B%ﬁ@eﬁ?’(‘s@ﬂ}?é"teﬁﬁﬁalms and 'V\Ffb'ﬁhéi‘i with

ep silic cartridge
diethyaptieadhe ateeols Baytn wassther eedifiedio pdd (hmdadddlrmecrft rated 5

conceé"c‘r?%% HAE ST SufReGROMET sl Sietiies The otmanic gxtrpctywgy ashed
with tirg{ Hld)%@ B%rhvdzi@ﬁﬂ&vdtilo%ﬁh "cb‘rh&ﬁ’f}ﬁﬁéh Poﬂ@we@ @Wae-

as an off-white solid.
phaseCBBEP BIPLC B07tB320%. @E’[O@lﬁ‘lleﬂHzQ)WItWO T%prrmur a@lﬁh) gaverHo 6-

dlmet;O)@lZ'l-((BgiL H-(lt% H?;B@@) z&%iz Ztiﬁll lfo%tlhyzpot:%zyl]égs}gl’?gné ’_2
1H-b<§!29 :d%je (QE%T 4!?3/02})35 40iitk W1 ' NMR&E@@MI& &Ba3) 57.97 (s,

benzi m dazol -1-yl)-3-{[2
1H), 7(81r(|dfj m:a@rﬁzt hiyl) y68+7256 (mo3yi), t7h§2d§JHélﬂme7~® (a5 hisd),

5.57 (s % '%95 (s, 3'[}I-I 83% (s, 3H). MS (ES+, m/z) 502 (m+1).

Intermediate Example 30: Methyl 3-hydroxy-5-[2-(methylthio)-1H-benzimidazol-1-

yllthiophene-2-carboxylate S—CH

=
ATy

OH CH,

A mixture of 2-(methylthio)-1H-benzimidazole (5.0 g, 25.9 mmol) and methyl 2-
chloro-3-ox0-2,3-dihydrothiophene-2-carboxylate ( 8.53 g, 51.9 mmol) were dissolved
in chloroform (100mL) and glacial acetic acid (12 mL). Stirred at room temperature
for 72 hrs. Poured reaction mixture into separatory funnel containing
dichloromethane (150 mL), washed with distilled water (2x100 mL). Extracted
combined aqueous layers with dichloromethane (2x50 mL). Washed combined organic
layers with distilled water (3x100 mL). Dried organic layer (MgSO4), filtered and
concentrated under reduced pressure. Dissolved residue in dichloromethane and
methanol, and added silica gel (35 g). Following evaporation of the volatiles under

reduced pressure, the pre-adsorbed solids were loaded into a solid loading cartridge
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151 1/ NH2 O \' I FF F Method A: In a seal ed tube,
a mxture of 5-[2-(nethylsulfonyl)-1H benzi m dazol - 1-
WQ@Qooyi0]48% {[ 2- (tri fl uoronet hyl) PCT/US2003/024272
benzyl ] oxy}t hi ophene- 2- car boxam de (410 ny, 0.827
mrol ) in 7N NH3 in nethand81 (20 nL, 140 mmol) was
heated to 80C for 24 hours. Cooled reaction mxture
to roomtenperature, and filtered precipitate over
and sgthg@éd td 5 EB%Q‘( id H0AG wntﬁ%“r’c?ﬁdrbﬁn%%ﬁf Y‘ﬁ)@%} %@lﬁgﬁtﬁeﬂs‘é
educ ressure to give a so I esi
silica g@l)carﬂmﬁge t33m@$ISﬂJ0$sﬁ1e\/@¢iropnlatEHrMImo$ warreccombined and

di chl oro ane Added silic
concqriat P a0t TREBIAPHE 2Bt bik dh
u T I [ RA'H AR a
benziRfigeeg "3444“ ﬁ%‘%ﬁﬁ???ﬂ%@‘ﬁﬁ%‘ B A A phessier on
(400 MIHut (trms)u&e Eg (silit EJal7 31 en@s (ma rid) rmeaawl(m(nﬂjoi mo -7t%6 (m
roonet hane: ang usi n edi Se
1H), 5240 08 GoT i aB7 15 3o 303 o 2T 88)s s Je o (558 .
fracti ons were conbi ned and concentrated under reduced
pressure to give 30 5-(2-am no-1
Interhledhemzﬁxamdhzadt Metyyl)5-B-{methylthiol | kideozimidagoly batlz3{%xy
: ) as a tan solid. 'H
DNBIEPHE AEDOXY , 2H), 7.90 WO
2004/ 014899 PCT/ USZOQS/%?%E?Z 185 7.75 (m 4H),
7.65-7.62 (m 2H), 7,42 (d, J & 7.9 Hz, 1 H),
7.34-7.23 (m 2H), \ds, = 8.6 Hz, 1 H, 6.93
(bs, 1 H), 5.47 (s; (BS+, nlz) 433 (M+1) .
Met hod B: In a seal ed tube,plcm xture of nethyl
5[2(methy|su|fony|) 3
benzi m dazol -1-yl ] - 3- (tFrl fl uoromet hyl ) benzyl ] oxy}t
hi ophene- 2- car boxyl ate MN NH3 in nethanol were
react ed toget her to give che 5-(2-am no-1
H benzi m dazol -
In a sthardnddnér b8 ddsérﬁbtdffﬁﬂbtah)ﬁlé bemzw/drost:[m oﬁneﬁnemz-war b
oxam de. ~Exanple 149: Meth 4(
benzimpidazeki1 nylHbigphene- %cgr_ngy{laft@ﬁgg 1 Ommo and1 bromomethyl)

2- (trl UBFO%P%@Q @k%@%lg] V@ﬁ}mj{]m GRIERER =S B-RRH|1BNE)-1 AL S

benzimidazol-1-yl]-3-{[2-(trifluoromethyl)benzyl]oxy} thiophene-2-carboxylate
(5.99 g) as a tan solid. '"H NMR (400 MHz, CDCl3): 8 7.93 (d, J = 7.7 Hz, 1H), 7.8-7.76
(m, 2H), 7.65-7.58 (m, 3H), 7.37-7.34 (m, 1H), 7.29-7.21 (m, 2H), 5.46 (s, 2H), 3.77 (s,
3H), 2.71 (s, 3H). MS (ES+, m/z) 479 (M+1).
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15 To a solution of 5-(5, 6-di nethoxy-1
H benzi m dazol -1 -yl)-3-hydroxyt hi ophene- 2-
w@200box@d de (170 ng, 0.50 nmol) and PCT/US2003/024272
N, N-di i sopropyl ethylam ne (0.12 nL, 0.70 mml) in
di chl oronmet hane (5 L) wa$8added
2-ni trobenzenesul fonyl chloride (130 ng, 0.60 mmol).

Sivicaciomm e, o a0 Te pPre=addso U U e
{[2-(tifag@thetfpeazyioky}thibgaadeAycarbotyidtdge and subj ected to
a gradrent elution ysing hexanes:ethyl acetate
(80:20) to hexanes: &Ryl acetate (0:100) using a
Redi Sep silica Qartridge (4 g; 1SCO). The
appropriate fra wer e £onbi ned and concentrat ed
under reduced ¢ o §ive methyl
5- (5, 6- di net hoxXystH bengi mazol - 1-yl ) - 3-

{[ (2-ni trophenyl ) sul f ony1'oxy} thi ophene- 2- carboxyl ate
(240 ng) as a whit d. 1H 25 NWMR (400 MHz, CDCl 3)
b 8.31 (dd, J= 8.0 5FHz, 1H), 7.96 (s, 1H),
7.91-7.81 (m 3H), “7.9¥Z' (s, 1 H, 7.19 (s, 1 H, 7.15
(s, 1 H, 3.98 (s, 3HF 3.97 (s, 3H), 3.76 (s, 3H. M
(ES{+, n122] 520 (mtl). WD 2004/014899

AR3AA BARL netiyithidx BmBEEzichRRzol My G- { [2-

Toa nga}é)wa%?di A Rt H G G zol MR-

, 1) - 3-
(triﬂu@[c(mq:ﬁhtflﬂhmmd]m(v?ftwopl@meramarqoessdﬂe (150 %/ng?l 0.31 mmol) in

., thiophene:- 2-car boxyl| at ’ :
dienigsfiRBiE paL) R AL ebipfhas s Afied P aficforkFhrpengoic
acid (Z?’dé(g(mdn%,@7ﬁhﬁﬁﬁn|aﬁd SbrredLit robMRe (0@ tuveifor JANROrLI6) 8
. S,

Conc@ﬂ;qteéug@r(rggdce@z i@;?egsuée?ﬁn\c}iygﬁ ggﬁwsf?lge( %’MéDEDWJj'%/g (m
S+1 7 T 7 |'

oo L b A oo, s

with st RYéPRENC0;)Bubdueryiution Y2xshindpleed dripe ¢2xsDody. Ddedaci d

0 NS off
organic layer (MgSO0.), filtered and concentrated under reduced pressure to give a gold

oil. Dissolved in dichloromethane (25 mL) and added silica gel (500 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 ethyl
acetate:hexanes (20:80) to ethyl acetate:hexanes (50:50) using a RediSep silica gel
cartridge (12 g; ISCO). The appropriate fractions were combined and concentrated
under reduced pressure to give methyl 5-[2-(methylsulfonyl)-1H-benzimidazol-1-yi]-
3-{[2-(trifluoromethyl)benzylloxy} thiophene-2-carboxylate (130 mg) as a white solid.
"H NMR (400 MHz, CDCl3): & 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 (s, 2H), 3.91 (3, 3H), 3.50 (s, 3H). MS (ES+,
m/z) 511 (M+1).
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00 15 L 3 H(XCH3 To a solution of nethyl
5- (5, 6-di net hoxy- 1H benzi m dazol -1 -yl )-3-{[ (2-

woreaohpli4sbenyl ) sul f onyl ] oxy}t hi ophene- 2- car boxyPex/ES0a8@4272

ng, 0.20 nmmol) in tetrahydrofuran (2 nL) was added

0.1 N NaOH (2 L, 0.20 mmol§3 The sol ution was 20

stirred 1 h, at which tinme the solution was

neutralized by the addition of 0.1 NHC (2 nL, 0.20
lnteﬂmeaia)te ExdMible 39hi5L[e- (mltmthmmw-eéﬁzﬁhﬁﬁlzolWaﬂyla"{[z-

fiTtration provided 5-(5,6- di netho

(triflppreaeshyhibanzyipxyithipphepe2- partzmmnudmyl

phenyl ) sul fonyl ] oxy}?{—dm ophene 2- carboxylic acid (7

ng) as a white sdH 1HNI\/R(4OOI\/Hz CDCI 3) 8 9.50
(s, 1H)), 788 % 8 . 7.54 (dd, J =
8.3, 7.1 Hz, 7\(1%57‘/% ,742(d J = 9.3 He,
1H),2573277 2719(3 1 H, 7.15 (s, 1
H, 4.03 (s, 3H), 4.02As, 2.81 (s, 3H. M
(ES+, mz) 475 ( WO 2004/ 014899 PCT/ US2003/ 024272
187 Exanple 152: £D met hoxy-1

H benzi m dazol - 1-yl ) - 3- hydr oxyt hi ophene 2- car boxam de
trifluoroacetate 0 s N H3C.0 OH -F-/,0H H3CF F OH

Ina sﬁm-iré’r RohAd a9 érn@e d?gk%]ﬁﬁil‘ 6%, methyl 5-[2-(methylthio)-1H-

benzi m dazo
benznmtihmk-ylbﬂhﬂy{I)Ze(Xngﬂéﬂd;omf)ﬂhel?ifbniylhﬂvh?mHU@Z(c?QQ)XWﬂte (_1|_ (?]O
e rifl uoroacetic acid e
mg, @?%ﬁ%é%"d\gﬁmg? BrnGiand {19 mbg Oompmo gawe 5-[&t(msHiyishio)-
1H—U€hﬂﬁ1ldazgﬁﬁ]—%‘i é%@agh?mtmgg%£%[ﬁ$@3®£g —Zs-gérb&amde

precipitate iltration
(136 Bngf) s 6-vetiiteesblich bl -NIMHR B0 i, OMSD-ad): §17)8437. 71y (i onky tAdsaph

152 B3 7 SRS T8 b ERSEEShs 4106eTE SR
2H), 376% 8A). Msgbsﬁ Zr/ﬂ Q?ng-) ; 7 10 (s, 1 H), 7.05 (br

Intermediate Exmaple 34: 5-[2-(Methylsulfonyl)-1H-benzimidazol-1-yl]-3-{[2-

(trifluoromethyl)benzylloxy}thiophene-2-carboxamide

Q\ /CH

N=

To a solution of 5-[2-(methylthio)-1H-benzimidazol-1-yl]-3-{[2-
(trifluoromethyl)benzyl]oxy} thiophene-2-carboxamide (1.25 g, 2.69 mmol) in
dichloromethane (50 mL) under nitrogen atmosphere was added 3-
chloroperoxybenzoic 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 solid.

Dissolved in dichloromethane and methanol, added silica gel (10.0 g), followed by
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3H). M5 (ES+, niz) 320 (mtl). 15 Exanple 153:
2- (Am nocar bonyl ) - 5- (5, 6- di met hoxy-1

woRmenrisnd dazol - 1-yl )t hi en- 3-yl PCT/US2003/024272
2-nitrobenzenesul fonate -~ O\ \ / NHZ O-N~O 0 O
H3'"G 11 20 To a solutionga- (5, 6-di net hoxy-1

H benzi m dazol - 1-yl ) - 3- hydr oxyt hi ophene- 2- car boxani de
trifluoroacetate (44 ng, 0.10 nmol) and

cvpolh O BRI O o 8 TR e
Ioaded_zrlﬁfﬂ 3 §d? BesrRRE St deR¥hd s é&éd \A%raéleﬁgeluﬂori dsingredhy!

sol ution was stirred ich tinme_silica gel
acetat¢ Dexpnes (1aB5h tirlety! amtatfvbcwes (@Q 4Qkysnaey Betivep dliragstier

.ryeduce e ure re
e UG 50T o RSP PSRRI S8linrtt e,
under@eo&{c@dip@%re 8] $ivd 92 UsieDrgisalith)- pit-dkatimidazEIon4y]+3 {[2-

hyl acet at e: met hanol (80: 20) .us a, Redi Sep . si I|
(tr'f'uqemedm‘ b@ﬂld@@wiﬂ@ohmsé@arbqvﬁ@%@ﬁg pIo) gz @n PFahifesodd.”
e re
w i SEEERS) 8380 PR BEAHICH Y7 YR 5 DoPRE S REg oAy
7.54- ﬁdbﬁMHEen e@'m’} 7.0 Yok MR G.6 (b5, 1H), 5.44 (s, 2H), 3.51 (s, 3H). MS
Z

2-nitro nesul f onat e (37 mg) as a WO 2004/ 014899
(ES+, RETAOBH068! 024272 188 white solid. 'H NWVR (400 Mz,

DVMSO-d6) S 8.38 (s, 1 H), 8.22-7.93 (m 4H), 7.80(br

s, 1H, 7.40 (s, 1 H, 7.34 (br s, 1 H, 7.33 (s, 1
Exampi® 148: p2{Aind- 11H-berZirBidatob-1-@lB-{[3- 81 (s, 3H). M

(ESF, mizZ) 505 (mFl). 5 Exanple 154:
(tnfluaromhhw(bcrawﬂgm}rthlowans BaberaHesy - 1

H benzi m dazol - 1- |')zthl en-3-yl
2- met hyl benzen fonate N SO\ / NHz OQOSI//

H3C 3 10 N_ _s O

0O

F
F

F
Method A: In a sealed tube, a mixture of 5-[2-(methylsulfonyl)-1H-benzimidazol-1-

yll-3-{[2-(trifluoromethyl)benzyl]oxy} thiophene-2-carboxamide (410 mg, 0.827

‘mmol) in 7N NHs in methanol (20 mL, 140 mmol) was heated to 80°C for 24 hours.

Cooled reaction mixture to room temperature, and filtered precipitate over glass-
fritted funnel. The filtrate was concentrated under reduced pressure to give a solid
residue (180 mg), which was dissolved in methanol and dichloromethane. Added silica
gel (250 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
5-(2-amino-1H-benzimidazol-1-yl)-3-{[2-(triflucromethyl)benzylloxy} thiophene-2-
carboxamide (25 mg) as a tan solid. 'H NMR (400 MHz, DMS0-d6): & 8.83 (s, 2H), 7.90-
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2- (Am nocar bonyl ) - 5- (5, 6-di net hoxy-1
H benzi m dazol - 1-yl ) thi en-3-yl 2-

woredohyi4senzenesul f onat e was prepared using si NPCHDS2003/024272
procedure descri bed above for the preparation of
2- (am nocar bonyl ) - 5- (5, 64qginet hoxy- 1H benzi m dazol - 1-y
[)thien-3-yl 2-nitrobenzenesul fonat except
2-met hyl sul fonyl chloride was used instead of 2 15

7.75 (i ey 762 ot 642 (D T Ag AR T IR0 %7 0, o
86 ”2'42‘4,7'-)619%7-6"?9‘7“. édé“(%z@ M (2 B A 7.7, 1.4, 1.3
7.7, 7.7 H, 1 H, 7.34 (br s. 1 H, 7.32 (s, 1 H),

Methoéﬁ)}?n é?@%gﬁ%e §7|_r§||9?wé3 Eéﬁ-hm ?ﬁ[ 3”‘33‘1{5 %{jh ,_2,_3 80 (s,
benzmilﬂéz%fﬂeﬂ] -1 {2 Jr B L din st hy) bkni\ﬁ]Othlb@h@tﬁ&I—b@byk\)laté-lr{ 7R

trifluorom ethyl)benzyl]oxy}thien-2-y
NHs inkidtbarzdl nivera zesictedsogeinpioto,aiveths dr - amlﬂet?’bbm\r"?a&}b

-2 ey D B 85 b

(trifluoromethyl)benzyl]oxy}thien-2-yl)-1
H benzi m dazol e- 5- car boxxl ate ( OO 7 mol ) in
Exampﬂfei4%hM@ﬁ*WHn(5a$rdﬂme’fh0m-\1 zi - Wedal@re (178

Ry
=pal | adi um (0) (56 ny,
4/ Q148 9 BCT/ US2003/ 024272 189 The
reacti on was mt enperature for 1 hour
t hen poured i aq ops HCl and ethyl acetate.

The or gani ayer vvas shed with water, brine, and
dried over 2604. F|It atrag and concentrat| on gave
1-(5-(net h};%car bonyl ) - 4L @
trifl A

Tossi bl HGATAMERERE P TP e 2,

carbo%ﬁ@s;@ fl|7'0%g Oﬂomgﬁﬁ@ N\N‘iﬂusdﬂ@gegl‘g)arﬁgéﬁ) 2mlpo.7d H)

mmol)lmmckmzromktha)lg: (5. ng;)wps o8dq- ng@benz;tnqsyufpn\gg:ﬁ qﬂdeg].:bo

mg, O{GE@-”‘O'IH &%01@ ﬂ@ifﬁ?ﬂ%&é PST%I'E W%%gln:%e & ﬁca(g%i B%Was ad¥fRd.

The vélatﬁk’i_s WAE NS4t wuarrédlic{eapedsguré | ang rtmp.tehgdsamm zglldsoxy
jthien-2-yl)- 10 N-[2-(methyl sul fonyl) Xl
were fateshintara spiid deasing eaifrisior and aebisgted to grad'e t elution using

hexanes:ethyl acetate (80:20) to hexanes:ethyl acetate (0:100) using a RediSep silica

0. 05 mmol ).

gel cartridge (4 g; ISCO). The appropriate fractions were combined and concentrated
under reduced pressure to give methyl 5-(5,6-dimethoxy-1H-benzimidazol-1-yl)-3~
{[(2-nitrophenyl)sulfonyl]oxy} thiophene-2-carboxylate (240 mg) as a white solid. 'H
NMR (400 MHz, CDCl:) 5 8.31 (dd, J = 8.0, 1.5 Hz, 1H), 7.96 (s, 1H), 7.91-7.81 (m, 3H),
7.32 (s, TH), 7.19 (s, 1H), 7.15 (s, 1H), 3.98 (s, 3H), 3.97 (s, 3H), 3.76 (5, 3H). MS (ES+,
m/z) 520 (m+1).
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S ONH2 NOS_ j H3C 10F F F 15 To a solution of
1- (5- (et hoxycarbonyl)-4-{[2-(trifluoronethyl)benzyl]o

woggoshoiasee 2- yl)-1 H benzi m dazol e- 5- car boxyl i BCHUBI$03/024272

(35 mg, 0.073 mml), 2- (nethylsulfonyl)ethanam ne (14
ng, 0.11 nmmol) and diisoprggyl et hyl am ne (35 mcrol,
0.20 mol) in dinethylformam de (1.0 nL) was added
[0-(7-azabenzotri azoI

Examp}e;ig(iml%legl‘lyﬁasﬁ '_e' 1m¢_ ll-Iu&%anHHéﬁF)fa\;I)' yor ophosphat e]

|||c 20+reacttromr—was-stirred for

{ [(tnfﬂd%rd?ﬁéthﬂ sblT@ﬁ\yl]@MWbﬁheh@zmumu&tes at ur at ed NaHCO8 and
extracted wth et hyI acetate. The combi ned organics

wer e washed Wlt teg [ing, and dried over Na2SO4.
Filtration an g’ave crude net hyl
5-15-({][ 2- Isu nyl)ethyl]amno}carbonyl) 1

H benzi m d -yl ] - 3- 2-
(trifluoro )benzyl ]\ t hi ophene- 2- car boxyl at e
(40 ny, OH”Q{S a light ro 25 oil. The oil was

Compﬁ;}iﬁd’\@gg%é?l%d 30 OVJ @8%} ?éhe?al?“cging@'o@tllﬂad Wﬂ?@ﬂfﬂle ﬁd-O‘H

hi ck-wal | ed gl ass
NMR QOB NI, @Msdlae fscsrszl(ﬁ MOUT.S4 (sTHE, 7.8861 11dn7.266m, 3H)08.82(s,
0 roon1tenperatur concentrated and purified by

3H), 38dvisrt - Jhis HRREP (E5pL 0/2) (468 (0adk gr adi ent  of
acetonitrile/H20 with 0.1%formc acid) to give 1-(5-
(am nocar bonyl ) 4-{[2-(trifluor omet hyl ) benzyl ] oxy}thie
/ 2) 024272 190

N e Fote- 5- car boxani de
0 th% \P@hé-Q ca$l§ﬂx ﬁicacldH NVR (400 Mz,

m—“mé%ﬁﬁi‘;'ﬁ’@"%’%i (T T =5 8ZHZ, 1H), 876 (s, 1H,
8.30 (s, 1 H, 7.4 £ 8.60 and 1.28 Hz, 1 H),
7.70-7.89 (m 6 Jer 7.60 Hz, 1 H), 6.79
(b, 1H), 5.55 71 (q, J = 6.41 Hz 2H),
3.41 (t, J = 608 H f004(s, 3H). M5 5 (ES+,
mz) 566 (m’rl)i anpl 4
1- (5- (Am nocarbm:(yl)- ) benz
}thien-2-yl)- NJ[2-(2-0xp dazol i di n-1-yl)ethyl
H benzi m dazol e- 5- carboxami 88 O N==\ O N S

To a solution of methyl 5-(5,6-dimethoxy-1H-benzimidazol-1-yl) -3-{[(2-

-@trifluorometh I oxy

yl]
]1-1
methylphenyl)sulfonyl]oxy} 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-methylphenyl)sulfonylloxy} thiophene-2-
carboxylic acid (7 mg) as a white solid. 'H NMR (400 MHz, CDCls) 3 9.50 (s, 1H), 7.88
(d, J = 8.0 Hz, 1H), 7.54 (dd, J = 8.3, 7.1 Hz, TH), 7.49 (s, 1H), 7.42 (d, J = 9.3 Hz, TH),
7.32-7.27 (m 1H), 7.19 (s, 1H), 7.15 (s, 1H), 4.03 (s, 3H), 4.02 (s, 3H), 2.81 (s, 3H). MS
(ES+, m/z) 475 (m+1).
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HNN /-HNH2 o0 10 OF F To a solution of
1- (5- (et hoxycarbonyl)-4-{[2-(trifluoronethyl)benzyl]o

woggoshoiasee 2- yl)-1 H benzi m dazol e- 5- car boxyl i BCHUBI$03/024272

(112 ng, 0.23 nmol ), 1-(2-

am noet hyl )i m dazol i di n-2-@fe (85 ngy, 0.35 mml) and
di i sopropyl ethylam ne (110 15 mcroL, 0.62 nmmol) in
dlnethylfornan1de (2.0 nL) was added

fe 7. 331

carqu&ﬁdmulflumca(ceimml) react on was stirred for 2
hours then poured |nto et te and washed with
aqueous 5% HCl, aque SatWrat ed NaHCO3, water,
brine, and dried,0y 2SO4. ~dH I tration and

concentration gave crude net hyI
5-[5- ({[ 2- (2- oxoi nmiwigzol i di n- 1 OFT%OH
yl')ethyl ] am no}carbonyl) -1
H benzi m dazol -1-yl]-3-{[2-(trif]luoronethyl)-
To solbéﬁz@ﬁlq—dwye}thtbxyeb‘lfré)nezlmmbacrlbbxly-l?»afé— (128 ngy, 95% as

ta d The, sol j S Sti aso ution,i,n 7 M
metr R s ot iBFetites SubBRanibe Ao iimg, b1 @Sl s Ry
triflup Rkt acid U &K: wak %ﬂ@ht@%@%uﬁérﬁﬁﬁys’tﬁreﬁwk@ﬁn'anfes]aQ which
hours. The reaction was cooled to -10C and cold

time @ther K30 mék Was-adaad: and dednk sphe prasinitatadn gVasuum il trakien

provighe 5 B iRy i BB al-a RS B o g1 ve
carbélxa(rﬁde ﬁﬁmbmatraﬂooamb)ng‘ﬂas{ﬁ gm&tzs§lf6.|1HWMH‘€4deMNz DMSO-ds) &

enz oxy ien-2-yl)-
8.70 &(bH%ﬂééi&)HH&iﬂmﬂSW’N et . 7.05 (br s, TH), 3.83 (s, 3H), 3.82 (s,

zim I carboxam de (53 nmg, 44% as a white
3H). %?ﬁ% Lﬁ%?)!?um@o Mz, DVBO- d6) 8 8.75 (s, 1 H), 8.64
= 5.49 Hz, 1 H), 8.28 WD 2004/ 014899
PCT/ us2003/ 024272 191 (s, 1 H), 7.70-7.94 (m 7H),
J =7, 1 H), 6.79 (b, 1. H), 6.28 (s, 1
Examme 1@ :;i; (Ammocarmnvkﬁfw—i&ﬁ;?imt?mw-121F§qnzmnﬁ%aiplz1wgﬂﬂglﬁ@-B-yl

%MMZ) 572 (m+1l). Internedi ate Exanple 36:
tert iT oxyca bonyl)am noj-1 H5

benzi m dazol - 1-yl y Nfﬂbophene 2-car boxyl at e
and methyl 5-{5- rt- rbonyl )am no] -1

H benzi m dazol - y } 3- hyoigoxy hi ophene- 2- car boxyl at e
NN ONNOO_ HN OH

To a solution 5-(5,6-dimethoxy-1H-benzimidazol-1-yl)-3-hydroxythiophene-2-
carboxamide trifluoroacetate (44 mg, 0.10 mmol) and N,N-diisopropylethylamine
(0.058 mL, 0.33 mmol) in dichloromethane (2 mL) was added 2-nitrobenzenesulfonyl
chloride (24 mg, 0.11 mmol). The solution was stirred 3h, at which time silica gel (2 g)
was added. The volatiles were evaporated under reduced pressure, and the pre-
adsorbed solids were loaded into a solid loading cartridge and subjected to a gradient
elution using ethyl acetate (100%) to ethyl acetate:methanol (80:20) using a RediSep
silica gel cartridge (4 g; ISCO). The appropriate fractions were combined and
concentrated under reduced pressure to give methyl 2-(aminocarbonyl)-5-(5,6-

dimethoxy-1H-benzimidazol-1-yl)thien-3-yl 2-nitrobenzenesulfonate (37 mg) as a
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ONH QT O H3CH3 H3C CH3 H3C " 3 10 Conpounds were
prepared using procedure simlarly described in

wE@APIBIPA. M5 (ES-, mz) 388 (m1l). I ntermeRPCHUS2003/024272

Exanpl e 37: Methyl 5-{6-] (géegrt but oxycar bonyl ) am no] - 1
H
benzi m dazol - 1-yl }-3-[ 1- (2- chl orophenyl ) et hoxy] t hi ophe
ne- 2- car boxyl ate and 15 Met hyl
itex Y 0 -
Whltlé—l-sé)lgfh[zri( fr\lnﬁ/fdﬁa(';lg?'_i\ﬁﬁ(zyPP{S??HES%J%@(QQ]-U.]&ZZ 7.93 (m, 4H), 7.80 (or s,
TH), @0 ds, d ih &84l (pes, bl 7 330, o e (B- 18y Do fs] 3H)e3.8 Os,\$H). WIS
N N bCI—I%OCI—B OO0 and HN O ONH H3C CI 0~0 H3C C
(ES"”P—@‘@)S 5 (M+Thzc H3C 113H3 20 Conpounds were prepared
using procedure simlarly described in Exanple 57 or
I nternmedi ate Exanple 21. M5 (ES+, mz) 428 (mtl). WO
Exanp0 4540 12-689ireCTibusd D636 B2did thoxy-9 2/-bertzemidemdi-dt @) thien-3-y!

2_ml%<]a]ggl e 38"_ Met hyl _ oI )-3-[1-(2-

enzi

chl or ophenyl ) et ho [ Hoar boxyl at e and Met hyl
5-(5-amno-1 H _
benzi m dazol - 1- -[1- (2- ahlorophenyl ) et hoxy] t hi ophe

ne- 2-carboxylatg, NINS QN NS O -1l OQCH3 %O CH3 5

O and H2N O NH2 H&C O cg
CH

2-(Aminocarbonyl)-5-(5,6-dimethoxy-1H-benzimidazol-1-yl)thien-3-yl 2-

3

methylbenzenesulfonate was prepared using similar procedure described above for the
preparation of 2-(aminocarbonyl)-5-(5,6-dimethoxy-1H-benzimidazol-1-yl)thien-3-yl
2-nitrobenzenesulfonat except 2-methylsulfonyl chloride was used instead of 2-
nitrobenzenesulfonyl chloride. 'H NMR (400 MHz, DMSO-ds) & 8.35 (s, 1H), 7.91 (dd, J
= 8.0, 1.2 Hz, 1H), 7.79, (br s, 1H), 7.72 (ddd, J = 7.7, 7.4, 1.3 Hz, 1H), 7.56 (d, J = 7.4 Hz,
1H), 7.45 (dd, J = 7.7, 7.7 Hz, 1H), 7.34 (br s, 1H), 7.32 (s, 1H), 7.15 (s, 1H), 7.05 (s, TH),
3.80 (s, 3H), 3.80 (s, 3H), 2.68 (s, 3H). MS (ES+, m/z) 474 (m+1).

Intermediate Example 35: 1-(5-(Methoxycarbonyl)-4-{[2-

(trifluoromethyl)benzylloxy} thien-2-yl)-1H-benzimidazole-5-carboxylic acid

N= 0
s on,
(0] \ / (o}
(0]

To a solution of vinyl 1-(5-(methoxycarbonyl)-4-{[2-

(trifluoromethyl)benzyl]oxy} thien-2-yl)-1H-benzimidazole-5-carboxylate (500 mg,
0.97 mmol) in tetrahydrofuran (3.0 mL) was added morpholine (178 microl, 2.04
mmol) followed by tetrakis(triphenylphosphine)-palladium (0) (56 mg, 0.05 mmol).
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A regioisoneric mxture of nethyl
5-{6-[(tert-butoxycarbonyl)am no]-1 H

wheovaiomisgazol - 1-yl } - 3-[ 1- (2- chl or ophenyl ) et hoxB¢T/0Emphe4272

ne- 2- car boxyl ate and net hyl
5-{5-[(tert-butoxycarbonyg9 am no] -1

H benzi m dazol -1-yl }-3-[1-(2 10

chl or ophenyl ) et hoxy] t hi ophene- 2- carboxyl ate (0.610 g,

f t hane
The rea\;;p?rhwg??cp?qd:% ro%ﬁ%ﬁé%?@' Q}rl@%gm olg(a é)gnfl‘ahbwv\ggmadded
aqueodé'l—ﬁ?l afd EihpORetal@ ThE eRRMICAByeNAES wlaﬂmm/dth waiet,ibrink,amd2

hours at roomtenperature and th ction qu tﬁg
dried oulér Nr28@k. Filteatioatamg icongeatratian aﬁ‘@ hg'h ﬁwéarbw 4
nat r t
tnfluo&q@%y@mpé@gﬁ;}-ﬂalen eﬁIH ﬁz bri ne§ %ﬂooxgmﬁi&nggﬂﬁg
98%) a%bts@g&'dl QYRKIR (460 MH2XDKSOLdRHS ws oh (betl Ry 18.83ds t14f),68.33Tke
nbi ned organic | ayers were r| over R/g %

1H), 8. 03 (ddef e8,60and 1ctbnidzm At 4192479 m.a?dru& TTpdBB {Mc ik BA% by

o AT, B (209

yl)-3-[1-(2-chl orophenyl ) et hoxy] t hi ophene- 2- car boxyl at
e and 0.1182 g (240/6) of nethyl 5-(5-am no-1
H benzi m dazol - 1-yl 1

Examplﬁeﬂiﬁ. - ﬁse(/*rmnwbmwbﬂ {B:

] J =78 16
M%VLSWE%HSWJ&&%%Z%‘@E' ga?gtz@{rﬁf’éj 2 s 1
H, 6.62 (dd, J = 862\ 2.0 H, 1 H, 5.93 (q, J = 6.2
Hz, 1 H), 5.30,(b 380, 3H), 1.61 (d, J =
6.2 Hz, 3H) \z{ 428" (m+1). Data for
(5- NH2) : ﬂmoo MHz, DJSO-d6) 6 8.44 (s, 1H),
7.72 (dd, ] 7, 1.7 He, 7.49-7.39 (m 2H),
73873m3¢m 2H), 7.30(s | 6.84 (d, J =25 2.2
Hle),6°69(dd 3 =871 H, 1H, 596 (q, J

6.4 Hz, 1 H), 505(bs 2R, 380(3 3H), 1.61 (d,
J:64HZ, 3H. M5 (ES+, mlz) 42 V\f )
To a s@00dd Gﬂm%kaQSMSV)GE{I[ZMHﬂ@QnQMWnéy oxy}thien-2-

b 2
yl)- 1@“@%?@@%%}“&%§2§ﬁq@ﬁ§éﬁ%%Oégénanﬁggéasn de OS NHz
(meth W&yh@tﬁar@mm:@ (4 m 50(ﬁmﬁdﬂl)rﬁhﬁ?;insopropylethylar?me (35
mucrohm%”ééq%a? o tasmogrite ] ) S PO ppoensbhiazol "
1-y|)—?,1 ,%E’.—?eq}amethyluh!'og %ﬂﬂ&aﬁ@&%bﬁ&pmt}ﬂ @s [rr]g, ()%)92 mmol). The

reaction was stirred for 12 hours then poured into aqueous saturated NaHCOz and
extracted with ethyl acetate. The combined organics were washed with water, brine,
and dried over Na:SO. Filtration and concentration gave crude methy! 5-[5-({[2-
(methylsulfonyl)ethyllamino} carbonyl)-1H-benzimidazol-1-yl}-3-{[2-
(trifluoromethyl)benzyl]oxy} thiophene-2-carboxylate (40 mg, 95%) as a light brown
oil. The oil was stirred as a solution in 7 M ammonia in methanol (10 mL, 70 mmol), at
80°C in a sealed, thick-walled glass pressure tube for 16 hours. The reaction was
cooled to room temperature, concentrated and purified by reverse-phase PREP HPLC
(10-90% gradient of acetonitrile/H20 with 0.1% formic acid) to give 1-(5-
(aminocarbonyl)-4-{[2-(trifluoromethyl)benzyl]oxy} thien-2-y{)- N-[2-
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chl or ophenyl ) et hoxy] t hi ophene- 2- car boxyl ate usi ng
procedure simlarly described in Exanple 61 except 7M
wWORB4onsdEOH was used i nstead of 2M NH3 i n MeQPCT/LE20DVR4272
10 (400 MHz, DVsO-d6) 8 8.33 (s, 1 H, 7.77 (bs, 1 H),
7.67 (dd, J =7.7, 1.7 Hg90ol H), 7.50 (dd, J = 8.0,
1.4 Hz, 1 H, 7.48-7.33 (m 2H), 723(d,J—88Hz
1H, 7.09 (bs, 1 H, 7.07 (s, 1 H, 6.85 (d, J =1.8

methylsu%fogylb:%hylﬁ— %%)e{mgi q%ol(feb% cg@pr}(arﬁl &!Lﬂ%& rgl% @Sjo %sg%{.ﬁz J
solid. ggQMﬁ/g/%]d ﬁtﬁi Dm@d 1514 (Br L) 5,555 mH)eenret(ig 3R sEna@qua

chloropheny ) et hoxy] - 5- (6-{[ (1-
7.94 (dued hy!@ﬁmﬂ mHz SWIA&V%WIQFQWT fpft, J1= 7.60 Hz, 1H) 679 (b,

14), 555 &, 570 g 2 Ak & 90 i ol Bpuiag 6"

(ES+, ,{l,fzgrgg@g%m jper i di ne- 3- carboxylic acid hydrochl ori de (63
mmol ), HATU (133 ng, 0.35 mml) and
dllsopropyl ethylamne (0.12 nL, 0.70 mmmol) in DW (3
m.) was added to a stirring soI uti on of nethyl

N-[2- (ngxoﬂnﬁﬁzd‘lﬂm )—yll ethwl% H-b&rzlumdaidwspmhnxtamme sol ution

was allTowed to stir at rN%mterrperature for 2h. The
reacti on m xture we} I lsut dW|th Et OAc and
washed sevemal \t /@ W "The organic |ayer
was dried ovef sodium Sul fate, dl I tered and

concentrated Yn vacuo. The res} was purified by
flash col um chronat ography tp y nmet hyl 3-[1-(2-
30

Tor A TR T AR S gh B

yl) 1I-ﬂ-9€-nz|ﬂﬁfd§tdré-@8€a% N&“d’ﬂ%% tnmzmhgm@sznman b\@éqzyl ate (123 rrg,

ammoﬁ}gﬂ_)lr(]giazoildm)-z (mefigi moe®3% mmoj)H)nd dylsggomlgbylemnez(ﬂ.ﬂo

microf’ cégz %Jrg mnéetﬁy E&rma% (%)5{2 bgﬁgd\;a(s H)ideﬁ&@ 5zégergzbmazol-

1-yl)- 2*1*)3, 3-¥et8ﬁnet6¢6ron&hi) he@f[ﬁ&ro@bﬁsph%ﬂd} (118, nﬁj)O@bsnméllH)The
reactlpﬁw\@p g@mcgf_cg zgggf\spthgn aguremtﬂyﬁlw acetat)e ang waghedl\zl’th

aqueo%s[S% ﬁél' g&\.'le%ﬁ?&'?&t%Yéd)l@My\J]at@r brnd, labd dried over NazS0..

Filtration and concentration gave crude methyl 5-[5-({[2-(2-oxoimidazolidin-1-
ylethyllamino}carbonyl)-1H-benzimidazol- 1-yl]-3-{[2-(trifluoromethyl)-
benzylJoxy} 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 80°C in a sealed,
thick-walled glass pressure tube for 16 hours. The reaction was cooled to -10°C and
cold diethyl ether was added. The resulting slurry was filtered, washing the solids with
cold diethyl ether. The solids were then dried under vacuum to give 1-(5-
(aminocarbonyl)-4-{ [2-(trifluoromethyl)benzyl]oxy} thien-2-yl)-N-[2-(2-
ox0|m|dazohdm—1—yl)ethyl]—1H—benznmldazole-5-carboxamlde (53 mg, 44%) as a

white solid. '"H NMR (400 MHz, DMSO-ds) & 8.75 (s, 1H), 8.64 (t, J = 5.49 Hz, 1H), 8.28



met hyl pi peri di n-3-yl ) carbonyl ] am noj -1

H benzi m dazol - 1-yl )t hi ophene-2- carboxylate NN\ O N S
WO2@HB148%N 0 G 10 OH 3 CN i CH3 ConpoundP@EES2003/024272

prepared using procedure simlarly described in

Internedi ate Exanple 39.191H NVR (400 MHz, CDCI 3) S

7.97 (bs, 2H), 769762(m2|—|) 7.41-7.29 (m 3H),

7.27-7.22 (m 1 H), 6.69 (s, 1 H, 582 (q, J=6.3

6.
(s TH) }_Z‘YO S, ?E@]ﬂ% (49, g%ﬁ%%) @ (0?4 638%51ﬂf55G95§s
2H), 3(36,3 A4(n,.431) Hz18-319y . (m[\BI (IES{ESWWI; 575'E(m+(|h~r 1) Exarrpl e
3 [1 (2- Chl or ophenyl )et hoxy] 5-(6-{[(1-nethyl pi peridin

-3- yl)carbonyl ] am no
Interrﬂﬂdtaekmfxampjazm ﬂwl‘ﬁt Etﬂﬁ@h@tozvqamqwuamnﬂ]swﬂ Ne=\ O

butox{t&é‘%l%ﬂ%gﬂnﬂio@ﬂ#@éﬁﬂrﬁdazﬁm &\){Paphyd?MyNthhame%Gﬂbomte
used T nsteaf-of 2M Nb-l3 In MeCOH. hL{\II\/R (4G0 MHz,

DI\/ISOdG)SO go 8. 50 §(,1

H, 7.84 1 709 7.66 (T@?SH)\M@I .32 (m

4H) 730 1 H) OH7. 1ghg(bs HN 5. 9406q, J = 6.4
1

H90 2.86 (m 1 H)QJ\%O . 75-2.71 (m ,
263H;r.5 (m 1 H, 2.20 (s, %) 2.10-2.01 (m 1 H),
1.93uk79 (m 2H), WO 2004/ 644 g?g*a PCT/ US2003/ 024272

Compégg@_lvlerg@rqgﬁedztﬁjng %E@pﬁ%}ar%de@gé}g E)@m;;le'i')-\ MS

(ES-, m/z) 388 (m-1).

Intermediate Example 37: Methyl 5-{6-[(tert-butoxycarbonyl)amino]-1H-

benzimidazol-1-yl}-3-[1-(2-chlorophenyl)ethoxy]thiophene-2-carboxylate and
Methyl 5-{5-[(tert-butoxycarbonyl)amino]-1H-benzimidazol-1 -yl}-3-[1-(2-

ch|orophenyl]ethoxy]thiophene—2—carboxylate

N=\N s O
©/ \ / O/CH /@ \ / o-CH,
6]
/({ ( 04\0 H3C—’<‘ SC'
HCi/ Hac/t-PHa

3

Compounds were prepared using procedure similarly described in Example 57 or

Intermediate Example 21. MS (ES+, m/z) 428 (m+1).
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(m+l) . Exanpl e 159: Biol ogical Exanples 5 |. Assay
for inhibition of PLKL A Preparation of 6x Nterm nal

wok@4vagged PLK ki nase domain 6x N-term nal Hi BCT/H§2PO31024272

PLK ki nase donmain (am no acids 21-346 preceded by
MKKGHHHHHHD) SEQ I D: No. 192 was prepared from

bacul ovirus infected T. ni cells under polyhedrin
pronoter control. All procedures were perforned at 4C.

Internfedlid1® EXSHBle 58; INIGRA 5L(8- §9n8MfH€?r§§nld3ﬁQ—1’IM—Na{(ﬂ- 2-50 M

TTT dazol e, 5% gt yCcerol, pH 7.5. nonogenat € Was
ch|ormnnyne‘t|u@qﬁhmphmm<2+camoxviaia ade@BvJ@ (foaminof - 1 hr
.ang the su filit rpcron
midazelr T-yRrds ALaPAcYlS kel
chel at |Nﬁg Seﬁph ose (Arrer |a) col um and
vvash CH buffer .cg) uted using
20% oan ﬁ“‘ ere buffer Bis 15
50 nrM HEPES ooCl 2 300 m\/ll 1 dg,zol e, 5%
al yce . Fr act| ons g PLK were
determ ned by - PAGE. Fr actl ons a| ning PLK were

diluted five-Told with 50 mM HEPES 1 mM DTT, 5%
A reg@lisparRrie mixturt df. methylrefied (Iaddlﬂxtm(ycarboﬁ?)anﬁmﬂhldf—ose

benzu((mﬁirgggl;g-%/ Phﬁg%aggloarc)ipml%fngoxyf t oh 9Q%§&a%hgff %1%' lFJ,rLT(
meth\\@%{?tge/n‘er{ gﬂaﬁ%ma%@ndg‘\fﬂfﬁé’éﬁmd%zm %ztﬁ_ﬁf(z =500 nM

; pH 7 LK was concentrated using
chlor@ohk@ylk@hoxy]ummmahaﬂ -cadioyitttec(01660 fré?mrnaﬂlewwtﬂsst)hemm

d t Super d h
20 miRE BRI eI AR Sie- raeeperte 360 fnERusalBes o
syrindd! The 5&QtlofTMa§|§ﬂ%wed5t%{°sﬂf er@lurs fodmIempératiré Qﬁbﬁthe
contai ning PLK were determ ned by SDS- PAGE. PLK was

reactipoovasdhemblilufad wéth eaindl aeatateand aeutrgise wihrhitageonaes: dhe

v AR L R SRR SRS T comvge

aque&fﬁlw&s @@te' extradted Avithi el Btdiotes T SorHBihed bigasid I®ers were
npounds were added to the plate (11 in 100%

dried Loweq/lgS@vBtber(eQ%rfdu qeafentraird ipmARYO. (@slflsﬁmnfbvrféasy wer e

chrorp %Sra y%ffﬂj&g 05181523%0{0)8% rk%’eﬁyf%— @Srﬁog{:lg)‘éﬂ?ﬁgdazol-f-

yl) 345@@&9&[&%9“&%0)& M@pﬁ@r@&%ﬂﬁ&ﬂa&@ﬁdmymﬁ%}zaﬂ
meth%l 5-(5- arrm/rlfo (Iil—bzenz%l\l/(liég\glphyl) 3-[1-(2-chlorophenyl)ethoxy]thiophene-2-
carboxylate. Data for (6-NH2): 'H NMR (400 MHz, DMSO-ds) & 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 (g, J = 6.2 Hz, 1H), 5.30 (bs, 2H), 3.80 (s, 3H), 1.61 (d, J = 6.2 Hz, 3H). MS (ES+,
m/z) 428 (m+1). Data for (5-NH2): 'H NMR (400 MHz, DMSO-ds) & 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 (s, 1H), 6.84(d, J =
2.2 Hz, 1H), 6.69 (dd, J = 8.7, 2.1 Hz, 1H), 5.96 (g, J = 6.4 Hz, 1H), 5.05 (bs, 2H), 3.80 (s,
3H), 1.61 (d, J = 6.4 Hz, 3H). MS (ES+, m/z) 428 (m+1).
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0.1 G/well 33P-y ATP (1 OCi/mwbl) 2M substrate
peptide (Biotin-Ahx-SFNDTLDFD) SEQ ID:No. 2. 5

woe@eNiesm M x B is prepared as follows at 4C PEREESI00DR4272

Mx B (Enzynme M x) 25mM HEPES, pH 7.2 15nmM MgCl 2 10
0.15ng/ M BSA 2nmM DTT 2-18 nM PLK1 ki nase domai n
Reaction Mx A (201) is added per well. Reaction Mx B

(201) is added per well. 15 Incubate 1.5hrs. at RT.
g : 4MHA8 PBS
(MAthOUt N@2+ and ﬁa{+) 606M ATP). Plates are seal ed
spun (after a 1 i N on at RT) at 1,000 x g for
7 mn or settled er ni NEhen pl at es counted in
Packard TopCbUHt or 30 s@chds/mell 20 C. Results
The data obtained is Hgoorted in Table 1 below. In
Table 1, + = pl C50 <5; ++ pIC50 5-7; +++ = pl C50
57. 25 11. Met hy Iene Bl u nh|b|t|on Assay

5-(5-Avwingal H-tbl@mmld%é@lekwl - fh—BreJﬁPr@ﬁh%nv( 250 HH@Phﬁ’-ﬂﬁﬂn

crbof Y38 e SEpA R S e B O o b BB PR 2

chlordphe®@fehdlyFEMopherfee2-tabbdite gsiag) procttuad s’lmﬂglyil@ékorft&blajh
bovi ne seru B&EBSKA at 37Cin a humdified 10%
Examplg B 1agxeeptd\l eOH Wag ugRsk iastrad 9ledll St i MeQH. Pinan

(o0 i B350 7 £ PoEon, Mo ReT BT R a7 e ¥ 720°

(dd, /£9.0,04 Bg whqervsctatv 83 {mi M. ?ﬁtd\/\@l:|88 HE5 S U 0d (bsing), plogt e
(Fal'con 3075): HFF 5, 000 WD 2004/ 014899
(s, THPEB5 Ib200 B.B8(Hz4 DH)26.68 &t & =186 2R, 1HL&P8 (a.6/ 36401, 1H),

T A

cells/well. The next day, compounds were diluted in
DVEM cont ai ning 100 g/nl gentamicin, at twce the
f I

Intermeldrllae’lce E&e?rﬁullerB%(:j I\ﬁeqcﬂ\ﬁe f 6 ch?orophenyl)ethoxy -(6-{[(1-

methylpiperidin-3-yl)carbonyllamino}-1H-benzimidazol-1-yl)thiophene-2-

carboxylate
@ tr“

A soultion of 1-methylp|pendme -3-carboxylic 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 methyl 5-{6-amino-1H-benzimidazol-1-yl)-3-
[1-(2-chlorophenyl)ethoxylthiophene-2-carboxylate (149 mg, 0.35 mmol) in DMF
(3mb). The resultant solution was allowed to stir at room temperature for 2h. The
reaction mixture was then diluted with EtOAc and washed several times with water.
The organic layer was dried over sodium sulfate, filtered and concentrated in vacuo.
The residue was purified by flash column chromatography to yield methyl 3-[1-(2-
chlorophenyl)ethoxyl-5-(6-{[(1-methylpiperidin-3-yl)carbonyllamino}-1H-
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from10 mM stock solutions in DVMSO. 100 |/well of
these dilutions were added to 5 the 100 | of nedi a
waeeoonensby on the cell plates. Medi um cont ai ni PQI/0SB96/024272

DMSO was added to control wells. Conmpounds diluted in

DVEM were added to all cell®4lines. The final

concentration of DVMOin all wells was 0.3% Cells

were incubated at 37C, 10% 02 for 3 days. Medi um was
benzimdio@eRd- yb)sthlaFIWérfea.‘!Jc@ﬂboxﬁﬁd (113 mpl?@@o);’\ﬁ)‘atﬁsw NRARGEOPMHz,

me

staining cells with er we | ene bl ue

CDClY § %(MHHI)W 90 (|941).7.7361. 5@(nLOZHsh h&&‘srdmv(m @H),, 72819 (m,

o0, SRRl S IRT G 1 s .

(bs, 26N\ea2 (s, BEML1.S0 (BE I48AM. m‘(dwa; eszam:I M9 (E9L1RE) 55T30(m+1

rel ease stain fromthe ce of solublllzatlon
sol ution was added (1% NI aur oyI sarcosi ne, Sodi um
salt, Sigma L5125, in PBS), and plates were shaken

Inter@E E{eyExEr?l Iea&P t

9)
methlyipmekidiihl-@m aa‘rb@re,ll kamgra}wt Mbmzsmmmui -@l)ﬂ@bﬂh@h@lzl- ve to
vehicle treated control wells. Concentration of
carboxylsitound that i nhi Blns 5Q% ¢t cell growth (1C50) was
i nterpol ated usifg [ n Joggr essi on
(Levenber g- Mar gu3 t he equation, y = Vmax*(1-
(x/ (K+x))) + Y4 ere "K'Owas equal to the |1 C50. The
dat a obt ai ned®repoxt edH ab'e 1 below. In Table 1,
+:10->30uM+ =1-1 +++ <1 uM 20 Table
1 Exanpl e Ave pl C50 PLK Me Il Line 1C50 (M Enzyne
Inhibition 4 +++CHM3 +++ 14 +++ 15 +++ 34 +++ H460 +
ompduhd Was prepafeld usin edtire\dm
T s BrepPhes ing Yt ExarrlfJa? Q”df\%iﬂ’ﬁ?&%“%ﬂ‘fdfé‘ée Beample
39. [H NMR (@80 MHMEDCIBrY 8% (dsr2H) b1.69-3162 (m, 2H), 7.41-7.29 (m, 3H),

7.27-7.22 (m, 1H), 6.69 (s, 1H), 5.82 (q, J = 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)ethoxyl-5-(6-{[(1-methylpiperidin-3-

yl)earbonyllamino}-1H-benzimidazol-1-yl)thiophene-2-carboxamide
N:\N s 0
\_/ NH
o
O NH  he i Cl
&\
CH
Compound was prepared using procedure similarly described in Intermediate Example
61 except 7M NHs in MeOH was used instead of 2M NHz in MeOH. 'H NMR (400 MHz,
DMSO0-ds) 6 10.19 (s, 1H), 8.50 (s, 1H), 8.38 (s, 1H), 7.84 (bs, 1H), 7.73-7.66 (m, 2H),

7.51-7.32 (m, 4H), 7.30 (s, TH), 7.11 (bs, 1H), 5.94 (q, J = 6.4 Hz, 1H), 2.90-2.86 (m, 1H),
2.75-2.71 (m, 1H), 2.63-2.57 (m, 1H), 2.20 (s, 3H), 2.10-2.01 (m, 1H), 1.93-1.79 (m, 2H),
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PC3 + RKO + 35 +++ H460 + HCT116 + HFF + NCF7 +
PC3 + RKO + 39 ++ H460 + HCT116 + HFF + MOF7 +

WEFan401480KO + 61 +++ HA60 ++ HCT116 ++ HFF +PCIMIS2003/624272

PC3 + RKO ++ 62 +++ H460 +++ HCT1 16 +++ HFF ++
MCF7 +++ PC3 + RKO +++ 635 +++ H460 +++ HCT116 +++
WD 2004/ 014899 PCT/ US2003/ 024272 199 Exanpl e Ave

pl C50 PLK MeB Cell Line 1C50 (M Enzyne I|nhibition

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
L. 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. All 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 eluted with 50 mM HEPES, 1 mM
DTT, 500 mM NaCl; 5% glycerol; pH 7.5. PLK was concentrated using a 10 kDa
molecular weight cutoff membrane and then loaded onto a Superdex 200 gel
filtration (Amersham Pharmacia) column equilibrated in 25 mM HEPES, 1 mM DTT, 500
mM NaCl, 5% glycerol; pH 7.5. Fractions containing PLK were determined by SDS-
PAGE. PLK was pooled, aliquoted and stored at —-80°C. Samples were quality

controlled using mass spectrometry, N-terminal sequencing and amino acid analysis..

B. Enzyme activity +/- inhibitors was determined as follows:
Compounds were added to the plate (1l in 100% DMS0). DMSO (2% final) and EDTA
(55.5mM final) were used as controls. Reaction Mix A is prepared as follows at 4°C:
Reaction Mix A (substrate Mix):
25mM HEPES, pH 7.2
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HFF ++ MOF7 +++ PC3 ++ RKO +++ 64 +++ HA60 +++
HCT116 ++ HFF + NCF7 ++ PC3 + RKO ++ 65 +++ H460

WG-2004/0H8I9116 +++ HFF + MCF7 +++ PC3 + RKO RGHUSH03/024272

+++ H460 + HCT116 + HFF + MCF7 + PC3 + RKO + 67
+++ H460 + HCT116 + HFF196 MCF7 + PC3 + RKO + WO
2004/ 014899 PCT/ US2003/ 024272 200 Exanpl e Ave pl C50
PLK MeB Cell Line 1C50 (M Enzynme Inhibition

15mM MgCl2

2uM ATP

0.1uCifwell ®P-y ATP (10Ci/mMol)

2uM substrate peptide (Biotin-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 MgClz
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/m! Streptavidin-coated SPA in Standard Dulbecco’s
PBS (without Mg?* and Ca®*), 60uM 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 TopCount for 30 seconds/well.

C. Results
The data obtained is reported in Table 1 below. In Table 1, + = plC50 <5; ++ =
plC50 5-7; +++ = plC50 >7.

Il Methylene Blue Growth Inhibition Assay

Normal Human foreskin fibroblasts (HFF) and human colon (HCT116, RKO), lung
(H460), prostate (PC3), and breast tumor (MCF7) cell lines were cultured in high
glucose DMEM (Life Technologies) containing 10% fetal bovine serum (FBS) at 37°C in

a humidified 10% CO2, 90% air incubator. Cells were harvested using trypsin/EDTA,
counted using a haemocytometer, and plated in 100 pl of the appropriate media, at

the following densities, in a 96-well tissue culture plate (Falcon 3075): HFF 5,000
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68 +++ H460 + HCT116 + HFF + MOF7 + PC3 + RKO +
69 +++ H460 + HCT116 + HFF + MOF7 + PC3 + RKO +

WA Q040HSHE0 + HCT116 + HFF + MOF7 + PC3 +PCRKE003/024272
71 +++ HA60 + HCT116 + HFF + MOF7 + PC3 + RKO +
72 +++ HA60 + HCT116 + HE¥7 + MOF7 + WD 2004/ 014899

PCT/ US2003/ 024272 201 Exanple Ave pl C50 PLK MeB Cel |
Line 1C50 (pM Enzyne | nhibition

cellsfwell, HCT116 3,000 cells/well, RKO 2,500 cells/well, H460 2,000 cells/well, 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 stock solutions in DMSO. 100 pl/well of these dilutions were added to
the 100 pul of media currently on the cell plates. Medium containing 0.6% DMSO was

added to control wells. Compounds diluted in DMEM were added to all cell lines. The

final concentration of DMSO in all wells was 0.3%. Cells were incubated at 370C, 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 least 30 minutes. Stain
was removed, and the plates rinsed under a gentle stream of water, and air-dried. To
release stain from the cells 100 pl of solubilization solution was added (1% N-lauroyl
sarcosine, Sodium salt, Sigma L5125, in PBS), and plates were shaken gently for about
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 (ICso) was interpolated
using nonlinear regression (Levenberg-Marquardt) and the equation, y = Vima*(1-
(x/(K+x))) + Y2, where "K" was equal to the ICs. The data obtained reported in Table 1
below. In Table 1, + = 10 - >30 uM; ++ = 1 -10 uM: +++ = <1 uM.

Table 1
Example | Ave pIC50 PLK MeB Cell Line | I1C50 (uM)
Enzyme Inhibition
4 +++
13 +++
14 +++
15 +++
34 +++ H460 +
HCT116 +
HFF +
MCF7 +




PC3 + RKO + 74 +++ HA60 ++ HCT116 + HFF + MCF7 +

PC3 + RKO + 75 +++ H460 + HCT116 ++ HFF + MCF7 +
WEOR4H148RKO + 76 +++ HA60 + HCT116 + HFF + RMIFUS2003/024272

PC3 + RKO + 77 +++ H460 + HCT116 + HFF + NMCF7 +

PC3 + RKO + 78 +++ H460 98 HCT116 + WD 2004/ 014899

PCT/ US2003/ 024272 202 Exanpl e Ave pl C50 PLK MeB Cel |

Line 1C50 (M Enzyne Inhibition

Example | Ave plC50 PLK MeB Cell Line | 1C50 (uM)
Enzyme Inhibition
PC3 +
RKO +
35 +++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
39 ++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
61 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
62 +++ H460 +++
HCT116 T+
HFF ++
MCF7 +++
PC3 +
RKO A
63 +++ H460 -
HCT116 -




HFF + MCF7 + PC3 + RKO + 79 +++ H460 + HCT116 +

HFF + MCF7 + PC3 + RKO + 80 +++ H460 + HCT116 +
WOR40148MCF7 + PC3 + RKO + 83 ++ 84 +++ 85 PGI/HEB03/624272

HCT116 + HFF + MCF7 + PC3 + RKO + 86 +++ 87 +++

HA60 ++ HCT116 ++ HFF +19® 2004/ 014899

PCT/ US2003/ 024272 203 Exanpl e Ave pl C50 PLK MeB Cel |

Line 1C50 (M Enzyne Inhibition

Example | Ave plC50 PLK MeB Cell Line' | 1C50 (uM)
Enzyme Inhibition
HFF ++
MCF7 -+
PC3 ++
RKO -+
64 +++ H460 +++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
65 +++ H460 +++
HCT116 4+
HFF +
MCF7 -+
PC3 +
RKO +++
66 +++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
67 +++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +




MCF7 ++ PC3 + RKO ++ 88 ++ H460 + HCT116 + HFF +

MCF7 ++ PC3 + RKO + 89 +++ H460 ++ HCT116 ++ HFF +
wOBRBd/0H899 PC3 + RKO ++ 90 +++ H460 ++ HCT116PGHUSHPF024272

+ MF7 ++ PC3 + RKO ++ 91 +++ A549 +++ HA4A60 +++

HCT116 +++ HFF + MCF7 ++300 PC3 ++ RKO +++ WO

2004/ 014899 PCT/ US2003/ 024272 204 Exanpl e Ave pl C50

PLK MeB Cell Line 1C50 (M Enzynme Inhibition

Example | Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhibition
68 +++ H460

HCT116
HFF
MCF7
PC3
RKO

69 +++ H460
HCT116
HFF
MCF7
PC3
RKO

70 +++ H460
HCT116
HFF
MCF7
PC3
RKO
71 +++ H460
HCT116
HFF
MCF7
PC3
RKO
72 +++ H460
HCT116
HFF
MCF7

T T ) ) B o O e o B ot e




92 +++ H460 +++ HCT116 +++ HFF ++ MCF7 +++ PC3 ++

RKO +++ 93 ++ H460 + HCT116 + HFF + MCF7 + PC3 +
WORKOD4/614849 +++ HA60 ++ HCT116 ++ HFF ++ MCF7PGHUSICB024272

++ RKO ++ 95 +++ H460 ++ HCT116 ++ HFF + MCF7 ++

PC3 + RKO ++ 96 +++ H460 3401 HCT116 ++ HFF + MCF7

++ WD 2004/ 014899 PCT/ US2003/ 024272 205 Exanpl e Ave

pl C50 PLK MeB Cell Line 1C50 (M Enzyne |nhibition
Example | Ave plC50 PLK MeB Cell Line | 1C50 (uM)
Enzyme Inhibition

PC3 +
RKO +
74 +++ H460 ++
HCT116
HFF

n
¥
MCF7 +
¥
¥
¥

PC3
RKO
75 +++ H460
HCT116 ++
HFF
MCF7
PC3
RKO
76 +++ H460
HCT116
HFF
MCF7
PC3
RKO
77 +4+ H460
HCT116
HFF
MCF7
PC3
RKO
78 e+ H460
HCT116

St o Y O O Y I o TSN () RS (U U sl ) i




PC3 + RKO ++

++ PC3 ++

+ MCF7 ++

pl C50 PLK MeB Cel |

97 +++ HA60 ++ HCT116 ++ HFF ++ MOF7
RKO ++ 98 ++ HA460 ++
WO/BRF/0#4899 PC3 ++

HCT116 ++ HFF +
RKO ++ 99 +++ H460 ++

HCT 1 1BCH#S20057624272

PC3 + RKO ++ 100 +++ H460 + HCT116 +
HFF + MOF7 + PC3 + RKO202101 +++ A549 ++ HA60 ++
WD 2004/ 014899 PCT/ US2003/ 024272 206 Exanpl e Ave

Line 1C50 (M

Enzyne | nhibition

Example

Ave plC50 PLK
Enzyme Inhibition

MeB Cell Line

IC50 (uM)

HFF

+

MCF7

PC3

RKO

79

+++

H460

HCT116

HFF

MCF7

PC3

RKO

80

+++

H460

HCT116

HFF

MCF7

PC3

RKO

e I o o B O O 1 B B

83

++

84

+++

85

++

H460

HCT116

HFF

MCF7

PC3

RKO

N N S S

86

+++

87

+++

H460

HCT116

o+

HFF




HCT116 ++ HFF + MCF7 ++ PC3 ++ RKO +++ 102 +++

A549 ++ HAB0 ++ HCT116 ++ HFF + MCOF7 ++ PC3 + RKO
W0O-200400899++ HA60 ++ HCT116 ++ HFF + MCF7 +RCT/BPERI03/024272

RKO ++ 104 +++ H460 ++ HCT11l6 ++ HFF + MCF7 ++ PC3

+ RKO ++ 105 +++ H460 ++ 203CT116 ++ HFF + MCF7 ++

WO 2004/ 014899 PCT/ US2003/ 024272 207 Exanpl e Ave

pl C50 PLK MeB Cell Line 1C50 (M Enzyne |nhibition

Example | Ave plIC50 PLK MeB Cell Line IC50 (uM)
Enzyme Inhibition
MCF7 ++
PC3 +
RKO ++
88 ++ H460 +
HCT116 +
HFF +
MCF7 ++
PC3 +
RKO +
89 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
90 ++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
91 +++ A549 +++
H460 -+
HCT116 +++
HFF +
MCF7 +H+
PC3 ++
RKO +H




PC3 + RKO ++ 106 +++ H460 ++ HCT116 ++ HFF + MCF7

++ PC3 + RKO ++ 107 +++ A549 +++ H460 +++ HCT116
WGO-2000F899 MCF7 ++ PC3 ++ RKO +++ 108 +++ ABADUS2083/024272

HA60 +++ HCT116 +++ HFF + MCF7 +++ PC3 + RKO +++

109 ++ H460 + HCT116 + 9gkF + MCF7 + PC3 + RKO +

WD 2004/ 014899 PCT/ US2003/ 024272 208 Exanpl e Ave

pl C50 PLK MeB Cell Line 1C50 (M Enzyne I|nhibition

Example | Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhibition
92 +++ H460 +++
HCT116 -+
HFF ++
MCF7 +++
PC3 ++
RKO +H++
93 ++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
94 +++ H460 +t+
HCT116 ++
HFF ++
MCF7 ++
PC3 ++
RKO ++
95 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
96 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++




110 +++ H460 ++ HCT116 +++ HFF + MCF7 ++ PC3 ++

RKO +++ 111 +++ H460 ++ HCT116 ++ HFF + MCF7 ++
WEUB4AHZIRKO ++ 112 ++ HA60 ++ HCT116 + HFF BCT/NERG3/624272

PC3 + RKO ++ 113 ++ H460 + HCT116 + HFF + MCF7 +

PC3 + RKO + 114 ++ H4609¢5 HCT11l6 + HFF + MCF7 + WD

2004/ 014899 PCT/ US2003/ 024272 209 Exanpl e Ave pl C50

PLK MeB Cell Line 1C50 (M Enzynme Inhibition

Example | Ave pIC50 PLK MeB Cell Line | IC50 (M)
Enzyme Inhibition
PC3 +
RKO ++
97 +++ H460 ++
HCT116 ++
HFF ++
MCF7 ++
PC3 ++
RKO ++
98 ++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 ++
RKO ++
99 ++t H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
100 +++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
101 +++ A549 ++
H460 ++




PC3 + RKO

+ 115 +++ H460 ++ HCT116 ++ HFF + MCF7

++ PC3 + RKO ++ 116 +++ H460 +++ HCT116 ++ HFF ++
wORioHee PC3 + RKO +++ 117 +++ H460 +++ HAIAW6S2683/024272
HFF + MCF7 +++ PC3 ++ RKO +++ 118 +++ H460 ++
HCT116 ++ HFF ++ MCF7 +266 PC3 + RKO +++ 119 +++
HA60 ++ HCT116 ++ WD 2004/ 014899 PCT/ US2003/ 024272
210 Exanple Ave pl C50 PLK MeB Cell Line 1C50 (M
Enzy g f T RUE bieBo PLK MeB Cell Line | 1C50 (uM)
Enzyme Inhibition
HCT116 ++
HFF +
MCF7 ++
PC3 ++
RKO +++
102 +++ A549 ++
H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO -+
103 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
104 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
105 +4 H460 ++
HCT116 ++
HFF +
MCF7 ++




HFF + MCF7 ++ PC3 + RKO ++ 120 +++ A549 ++ HA460 ++

HCT116 ++ HFF + MCF7 ++ PC3 + RKO +++ 121 +++ A549
WG0-2004018%0 ++ HCT116 ++ HFF + MCF7 ++ PC3 + PEII52003/024272

122 +++ HAB0 ++ HCT116 ++ HFF + MCF7 ++ PC3 + RKO

++ 123 +++ H460 ++ HCT1160#+ HFF ++ MCF7 ++ WO

2004/ 014899 PCT/ US2003/ 024272 211 Exanple Ave pl C50

PLK MeB Cell Line 1C50 (M Enzynme Inhibition

Example | Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhibition
PC3 +
RKO ++
106 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
107 +++ A549 +H
H460 +++
HCT116 ++
HFF ++
MCF7 ++
PC3 ++
RKO +++
108 +++ A549 ++
H460 =+
HCT116 +++
HFF +
MCF7 +++
PC3 +
RKO +++
109 ++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +




PC3 + RKO ++ 124 ++ H460 + HCT116 + HFF + MCF7 +

PC3 + RKO + 125 +++ H460 ++ HCT116 ++ HFF + MCF7
WG0O-20040@89% RKO ++ 126 +++ A549 +++ HA4A60 +++ PEIIUSM63/024272

+++ HFF +++ MCF7 ++ PC3 ++ RKO +++ 127 +++ A549 +++

HA60 +++ H CT 116 +++ HFR08+ MCF7 +++ PC3 ++ RKO

+++ WD 2004/ 014899 PCT/ US2003/ 024272 212 Exanple Ave

pl C50 PLK MeB Cell Line 1C50 (M Enzyne |nhibition

Example | Ave pIC50 PLK MeB Cell Line IC50 (uM)
Enzyme Inhibition
110 +++ H460 ++
HCT116 -+
HFF +
MCF7 ++
PC3 +
RKO +++
1M1 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 ++
RKO ++
112 ++ H460 ++
HCT116 +
HFF +
MCF7 +
PC3 +
RKO ++
113 ++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
114 ++ H460 +
HCT116 +
HFF +
MCF7 +




128 ++ H460 ++ HCT1ll6 + HFF + MCF7 ++ PC3 + RKO

++ 129 ++ H460 + HCT116 + HFF + MCF7 + PC3 + RKO
wWG-2m3014899 HA60 + HCT116 ++ HFF + MCF7 ++ PE3I/8S20RKQ4272

++ 131 ++ H460 ++ HCT116 ++ HFF + MCF7 ++ PC3 +

RKO ++ 132 +++ H460 + HgJd1l6 + HFF + MF7 + WD

2004/ 014899 PCT/ US2003/ 024272 213 Exanpl e Ave pl C50

PLK MeB Cell Line 1C50 (M Enzynme Inhibition

Example | Ave pIC50 PLK MeB Cell Line IC50 (uM)
Enzyme Inhibition
PC3 +
RKO +
115 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
116 +4++ H460 +++
HCT116 ++
HFF ++
MCF7 +++
PC3 +
RKO +++
17 +++ H460 +++
HCT116 +++
HFF +
MCF7 L
PC3 ++
RKO ++-
118 +++ H460 -+
HCT116 ++
HFF ++
MCF7 -+
PC3 +
RKO +++
119 +++ H460 ++
HCT116 ++




PC3 + RKO + 133 ++ H460 + HCT116 ++ HFF + MCF7 +
PC3 + RKO ++ 134 +++ A549 ++ H460 ++ HCT116 ++ HFF

WG 200MDFBI+ PC3 + RKO ++ 135 +++ H4A60 +++ HETI/LS2003/624272
HFF ++ MCF7 +++ PC3 ++ RKO +++ 136 +++ H460 +++ H
CT 116 +++ HFF ++ MCF7 20+ PC3 ++ RKO +++ 137 +++
HA60 ++ WD 2004/ 014899 PCT/ US2003/ 024272 214 Exanple
Ave pl C50 PLK MeB Cell Line I1C50 (M Enzyne

| NITERG BRI Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhibition
HFF +
MCF7 +
PC3 +
RKO +H
120 +++ A549 ++
H460 t
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +++
121 +++ A549 ++
H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
122 +++ H460 ++
HCT116 +
HFF +
MCF7 +
PC3 +
RKO o
123 +++ H460 +F
HCT116 +
HFF +
MCF7 A




H CT 116 +++ HFF + MCF7 ++ PC3 ++ RKO ++ 138 +++
H460 +++ HCT116 ++ HFF ++ NCF7 ++ PC3 + RKO +++

WA 34 H89HA60 ++ HCT116 ++ HFF + MCF7 ++ PRGI/482003/024272

RKO +++ 140 +++ H460 ++ HCT116 ++ HFF + MCF7 ++

PC3 ++ RKO +++ 141 +++ 2% +++ H460 ++ HCT116 ++
HFF + MCF7 ++ WD 2004/ 014899 PCT/ US2003/ 024272 215
Exanpl e Ave pl C50 PLK MeB Cell Line 1C50 (M Enzyne

| N 5 hR™ Ave pIC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhibition
PC3 +
RKO ++
124 ++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
125 +++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
126 +++ A549 +++
H460 =+
HCT116 -+
HFF +++
MCF7 ++
PC3 ++
RKO +++
127 +++ A549 +++
H460 +++
HCT116 +H+
HFF ++
MCF7 +H
PC3 ++
RKO -+




PC3 + RKO ++ 143 +++ A549 ++ H460 ++ HCT11l6 +++

HFF ++ MCF7 +++ PC3 ++ RKO +++ 144 ++ 145 +++ H460
WG 2001826 + HFF + MCF7 + PC3 + RKO + 146PGHUSAE3/024272

+++ H460 + HCT1l6 + HFF + MCF7 + PC3 + RKO + 148

++ H460 ++ HCT116 ++ HFF12» MCF7 ++ PC3 + WO

2004/ 014899 PCT/ US2003/ 024272 216 Exanpl e Ave pl C50

PLK MeB Cell Line 1C50 (M Enzynme Inhibition

Example | Ave pIC50 PLK MeB Cell Line IC50 (M)
Enzyme Inhibition
128 ++ H460 ++
HCT116 +
HFF +
MCF7 ++
PC3 +
RKO ++
129 ++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
130 ++ H460 +
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
131 ++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +
RKO ++
132 +++ H460 +
HCT116 +
HFF +
MCF7 +




RKO ++ 149 +++ H460 ++ HCT116 ++ HFF + MCF7 + PC3

+ RKO + 150 ++ H460 + HCT116 + HFF + MF7 + PC3 +
WORD440148%9 +++ HA60 + HCT116 + HFF + MCF7 +PCRUS2083/024272

RKO + 152 ++ H460 + HCT116 + HFF + MCF7 + PC3 +

RKO + 153 +++ H460 + HCT21H6 + HFF + WO 2004/ 014899

PCT/ US2003/ 024272 217 Exanpl e Ave pl C50 PLK MeB Cel |

Line 1C50 (M Enzyne Inhibition

Example | Ave plC50 PLK MeB Cell Line | IC50 (uM)
Enzyme Inhibition

PC3 +

RKO +

133 ++ H460 +
HCT116 ++

HFF +

MCF7
PC3

RKO ++

134 +++ A549 ++
H460 ++

HCT116 ++

HFF +

MCF7 ++

PC3 +

RKO ++
135 +++ H460 -+
HCT116 +++

HFF ++
MCF7 +++

PC3 ++
RKO ++
136 +4++ H460 +
HCT116 -+

HFF ++
MCF7 +++

PC3 ++
RKO +++

137 -+ H460 ++




MCF7 + PC3 + RKO + 154 +++ A549 +++ H460 +++

HCT116 ++ HFF + MCF7 - +++ PC3 + RKO ++ 155 +++
WOZ@IOH8IHCT116 + HFF + MCF7 + PC3 + RKO +PAB6S2083/024272

H460 + HCT116 + HFF + MCF7 + PC3 + RKO + 157 +++

HA60 +++ HCT116 +++ HFRM MCF7 +++ PC3 +++ RKO

+++ WD 2004/ 014899 PCT/ US2003/ 024272 218 SEQUENCE

LI STING <110> SmithKline Beecham Cor poration

Example | Ave plC50 PLK MeB Cell Line | IC50 (uMM)
Enzyme Inhibition

HCT116 +++

HFF +

MCF7 ++

PC3 +

RKO ++
138 +++ H460 +H=+
HCT116 ++

HFF ++

MCF7 ++

PC3 +
RKO ++

139 +++ H460 ++
HCT116 ++

HFF +

MCF7 ++

PC3 ++
RKO +++

140 +++ H460 ++
HCT116 ++

HFF +

MCF7 ++

PC3 ++
RKO -+

141 +++

142 +++ H460 ++
HCT116 ++

HFF +

MCF7 ++




5 <120> THI OPHENE COVPOUNDS <130> PW4870 10 <140> to

be assigned <141> <150> 60/402, 008
WA 20040689 2 <170> Fast SEQ for W ndows Versi on BCOUSR03/024272
<212> PRT <213> bacul ovirus infected
T.ni cells 25 <400> 1 MA5Lys Lys Gy Hs Hs Hs Hs
Hs Hs Asp 1 5 10 30 <210> 2 <211> 9
Sequence

<210> 1 <211> 11

<213> Artificial

<151> 2002-08-08

<212> PRT

35 <220> <223> optim zed

ZEKE)%W'Q a8 @bfgg 200 LS55 s GD e bhara
219 CLAH nzw“Q“' “ur“ of‘fgﬁfula H—R5—5  N_1 g
R|~Z
RKO ++
143 +++ A549 ++
H460 ++
HCT116 =+
HFF ++
MCF7 +++
PC3 ++
RKO +
144 ++
145 +++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
146 ++
147 +++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
148 ++ H460 ++
HCT116 ++
HFF +
MCF7 ++
PC3 +




2 4\ wherein:
consi sting of H, alkyl,
WO ap2Ri14899 10 - C( O) NR7R8,
-C(O N(R7) - R2- ORS,
-Q(O N(R7) (O R8,
-C(O N(R7) C( O NR7RS,
-R2-0- C(O) RY,

[ wAY

a

- (O N(

-Q(S)R7, -

Do

kenyl ,

R7) - Ph,

- (O N( &g CO2R8,
- ¢ O) N( R7) S( 0) 2Rs,

S)NR7R8, - C(

Rl is selected fromthe group
al kynyl ,
- C(O) N(R7) ORB,

-QOR,

PCT/US2003/024272

- C( 0) N( R7) - R2- Ph,
-R2-OR ,

S) N(R7) - Ph,

(

PP L s

DI‘(I

é\ll‘(

)WB‘R%

R7 DA 1!:

rl<é§9‘<£"5'\f]\]R7 ;

SOV 2N N7

0) 2N( R7

-R2 Ph -NR7R8

l_l\ll\l T

N( R

I Y) NUTN\T)

N( R7Y T R2- H

1,

RA=502
Stﬁ# te

ected fr
-R2-0O
al kyl)2
erocycl
mN, O
2, 3 or
h optio
stituent

’(O anu [
) fron1i£$o 3 t|

Oph,
S Pt o
nes \9\??% as

rTonglly
ubsti tuent

om the group g
H, - 0-al kyl,

onsiHeTi gy of

-0-al kyl .

-CN and -N3; 2
having 1, 2, 3
and S, or a 5-6

)

”

0 HetHiFs a

me d he

hal 6+ al K

tero&?yl h

4 het eroat ons S
nal |y substitut €

ect fTo
d fromlto

m N, 30 an
2 tines w

sel ected from

the qAk@up co

nsi sttt ng o
/I -R2-0-

8,

- Ph,

h,

avi ng
S,

th a
f

0 and S;
each i
or dif

are
sa
t he

o, alkyl
2, 168 H
up of f
same of
nd at |4
@ is a
or two

up consi
-NR R8

nd,

§djacent @ grou
, al kenv|

4/ 014894
t hey

oxo, -CH -R?
al kyl , +HN( al kyl

-(H__-Q-alk
)2, HéfPand

N\ | DD

-N3 *25Q1

br mul a: - (R2) a- (p¥
different and

are*gggﬁ |nd

3—a; b—an

ependent |y

al kyl,
is a
c are
0 or

past  one of a o
group of fornmul

sting of alkyl
and toget her w
) PCT/ US2003/ 024
forma C5-6c¢cyc

b igeel; N
a: - ( RFZF)laa- (

s 0,1, 2
Y2) bb- (R2)

, 3 or
cc- R4

ps aMCRel ec

ted fromt
¥4 Q((‘\\

he

t hPéz%ar bo

[a¥a¥al

h at6fs to

f R
WO

VVIII

, C5-

h—they ar
bcycl oal ke

e
nyl ,

nyl 1,515-

eroaryl

gr oup

er oat ons

-

g

menbgred hetef
sel ected from
having 1 or 2 h
1\a, bb and cc ar
dependently 0 o
ferent and is i

Y¢4gohavi
N, 0 and S,

hg 1 or 2
or 5-6 ne

ered

et erlf@N 6s s

tha canp 0o
LB U

el ected fr

Hlffaran
~

om N
and

r 1; U each

Y' and Y2
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THePRIRET Ty

seterted

rom

PC3

+

RKO

152

++

H460

HCT116

HFF

MCF7

PC3

RKO

153

+++

H460

HCT116

HFF

B R I S s I




consi sting
-C02-, -
WO 08(/0) 4899
-N(R7) S(0)
-N(R7) C( 0)

of -0-,
O)N(R7)-, -C((0)
- S(0) 2N( R7) -,
2-, -N(R7)C(0) -
N(R7) -;

-S(0)f-,

“N(R7) -,
N( R7) S(0) 2-,

- S(0) 2N( R7) C( 0) -

- N( R7) C02-

-C(0) -

- 0C( 0) -

- 00( O N( R7) -

and

is independently selected fromthe group 10

consisting

of aIkerne

PCT/US2003/024272
each R>»17s the sanme or different and

alkenylene and alkynylene

ea"h RS a. o] R4 Dall LIS aCh
i nd ﬁ%‘ﬂ@éntﬁ“&‘? @Q@ﬁc‘t‘id ” L&r%ou; H%@'n@'\@tl mg of
H, Lhal o Vmeiﬂ RIHOM II(\/n\/I CLOR7—C(-0) NR7R8,
~Cp2R7, ,| -QA(SR, C(S) \R RdVlC To(=NR ) R8T
“O{=NR )NR R8, -CR =N-OR 5(0).m m
-S{0) 2NR7H8, - NR7RS, -N(R’)C(ofﬁ% N(R7) S{0) 2R8,
-ND2, -CN,| -N3 and a group of Rib forrmla Hi): [A
((RR)d - Re ii wherein:| 20 Ring Ails selected from
the greup [consi stt#rg of Cs-, och®4%Pal kyl , +++
Cs{, ocycl oal kenyl, aryl, 5 1” reppbered—heteroeyel e
hayving 1, 2 or 3 heteroatorrs g’é‘l"cbctec er?ﬁ"N, Q and S
and 5-10 nenbered het er oar BIET'M g 1, 2 pf 3
heter oat ons sel ected from|N gach d is Q or 1;
25|e is 0,| 1, 2, 3 or 4 each REFI s tre sape or
dififferent gand is independently selectged fromthe group
consi sting| of H halo, al kyl Mﬂiényl aI Id?‘ﬁyl
cy¢l oal kyl} cycl oal kenyl , H , SHEOH) un R2=—EH,
-C(OR 7, }CO2R7, -C02-R2-|P "@ |Het ,
-C(O0)NR7R8| -C(0)N(R7) C(0O)[R H/ (0) I\I( R7) COZR7,
-C(O N(R7) £(0) NR7R8, 30 -C,(O)N ) S(0)|2R7, - C(9)|R7,
- C(S)REFRS| - C(=NR7) R8, - G( =NRAMIR7R8,| - CR7=N- JRS,
=0, -OR7, tOC(OR 7, -OC(Ph, -QC(0)Het - OC(0)NR7RS,
WD |2004/ 014899 PCT/ US2003/ 0242’@”@21 -0 R* S( O) 2R,
-S(OfR7, +S(O2NR R8, - S({8y2PhR S(G)ZHct TR RS,
_N(R7) C(O R8, - N(R7) C02R8,| - N( RFf- Ro- do2re.” AR
7)Y ONR 7|R8, -N(R7)-R2-L,(U)M(§¢i7<8 “N(R7:EC(O) Rh,
-N({R7) C(O) Het, -N(R7)Ph, -|N(R7)Het,
- N(|R7) C( O) NR7- R2- NR7R8, - N(R7) R®) N( R7) Ph, +
- N(IR7) C( O) N( R7) Het ,
RKO +
156 +++ H460 +
HCT116 +
HFF +
MCF7 +
PC3 +
RKO +
157 +++ H460 +++
HCT116 -+
HFF +
MCF7 -+
PC3 -
RKO +++




10

15

20

25

30

35

40

5 -N(R7) C(O N(R7) - R2- Het, - N(R7) S(0) 2R8,
-N(R7)-R2-S(0O) 2R8, -NO2, -CN and -N3; wherein when QL
wo g00deidiseed where b is 1 and ¢ is 0, R3 is notPtEIUS2003/024272
-C(OR7, -C(ONR7R8, -C02R7, -C(S)R, -C(S)NR R8,
-C(=NR )R8, -C(=NR7)NR R8218CR =N-OR, -OR,
-S(OfR7, -S(0)2NR7R8, -NR7R8, - N R7)C(O) R8,
-N(R7) S(O) 2R8, -N02, -CN or -N3; 10 wherein when Q is
defined where bb is 1 apghffict S 1@rR4 is not hal o,
-C(OR7, -C(ONR7R8, -C02R7, -C(S)R7, -C(S)NR7RS,
<110>@(na:NRl)i.%,Bee6anlﬂ\lRa)?]NR§R8?n -CR7=N-OR 7, -ORY7,
fR7, E%O%ZNW% -NR 7R8, -N(R7)C(O) RS,
<120> P@F@)C ND$\O2, -CN or -N3; R5 is selected from
the group consisting of H halo, alkyl, cycloalkyl,
<130Rums?S(OfR, 15 -NR7R8, -NHC(O R7, -NHC(O) NR7R8 and
-NHS(0)2R7; f is 0, 1 or 2; and each R7 and each R8
<l40arte bphessagredor different and are each independently
<l4lzelected fromthe group consisting of H alkyl,
I oogl kynyl, cycloal kyl and cycloal kenyl; 20
iigggkégggﬁgo\ggen R is -C02CH3 and nis 0, QL is not -OH
or a pharmaceutically acceptable salt, solvate or
<160pHysi ol ogi cal I y functional derivative thereof. 2. The
co d n o.glajml, wherein R is selected
<170 r%%g##ef %%"186?13. Sthl ng of -C(OR7, -C02R7 and
<210 O NR7R8 3 The conpound according to claim1,
<211wherein R is selected fromthe group consisting of
<212>XRZR7 and C(fO ) NR7R8. . 30 fr The conpound according to
<2133 RACBEOCIRF M TEC Y inB &°h'D is 1. WD 2004/ 014899
<400BPQGI/ US2003/ 024272 222 5. The conpound according to
Met 8HY 196 @lyabp® wlsdyisnhes eiin K3k hsp defined wherein b is
1 1 and Y' isSselected from-B, -N(R)-, -C(0)-,
-0C(0)-, -C(O)N(R)-, -05(0)2-, -S(0)2N(R7)-
<2105 R7) S02- and -N(R )C(0)-. 5 6. The conpound
<z1178cgording to claim5, wher ei n Ql is defined wherein b
<212bSprlr and  Y' is selected from-0-, -N(R7)-, -C(0)-
<213>08(t0¥2eial- BERENSO2- and - N( R7)C(O) 7.  The corrpound
accordlng to any of clainms 1-6, mhereln cis 1. 10 8.

<22
<223 §pt‘19~l %@EK %‘85&’& nO,{Q.a0y of claims 1-7, wherein
ecte romthe
<400> 2
Ser Phe Asn Asp Thr Leu Asp Phe Asp
1 5



10

15

20

25

30

group consisting of H alkyl, alkenyl, alkynyl, and a
group of formula (ii): A((Rd _ R6)e ii 15 9. The

w@orvpouse according to any of clainms 1-8, wherBCHURBO3/624272

a group of formula (ii) and Ring Ais selected from
aryl, 5-10 nenbered heterq@ggcle having 1, 2 or 3
het eroatons selected fromN, 0 and S and 5-10 nenbered
heteroaryl having 1, 2 or 3 heteroatons selected from
CLAI 0 and S. 20 10. The conpound accordi ng to any of
ctains 1-8, wherein R3 is a group of fornula (ii) and
Ring Ais selected fromthe group consisting of
cycloalkyl t et rahydr opyran, tetrahydrofuran,
1. ot priepqund of Wﬁﬁﬂ?ﬂy phenyl , naphthyl, thiophene,
furan, pyrrole pyrrolhﬁine pyrrolidinone, imdazole,
benzofuran, benzi m dazple, 25 pyridyl, ~ O and | / 30

WO 2004/ 014899 PCT/NK2903/ 0 274" 223 11. The compound
according to any ofl_cl'di 1- 30, wherein QL is
sel ect ed fronz%?t e pup C sting of -OH -0-alkyl,
_0-al kenyl, {&al 5 -OR 2)c ' ((R2)d - Re)e
, -NN(R2)c g ((R2 - RE)E O- Rs)e -Ng ((R2
wher€if( R2)d )d - Ré)e, EHE _ 17 R 10 (r)~ 00 O
R' is selected from the group consisting of H, alkyl, alkenyl, alkynyl, -C(0)R’, -CO2R’,
-C(O)NR’R®, -C(O)N(R")OR?, -C(O)N(R”)-R2-0R?, -C(0)N(R")-Ph,
-C(O)N(R”)-R2-Ph, -C(O)N(R”)C(O)R?, -C(O)N(R”)CO2R®, -C(O)N(R”)C(O)NRR?,
-C(O)N(R”)S(0)2R®, -R%--0R’, -R*-0-C(O)R’, -C(S)R?, -C(S)NRR?, -C(S)N(R")-Ph,
-C(S)N(R")-R2-Ph, -R2-SR’, -C(=NR”)NR’R?, -C(=NR’)N(R?)-Ph,
~-C(=NR’)N(R¥)-R2-Ph, -R®:-NRR?, -CN, -OR’, -S(0):R?, -S(0)2NR’R®,
-S(0)2N(R?)-Ph, -S(0)2N(R)-R?-Ph, -NR’R?, N(R")-Ph, -N(R")-R2-Ph, -N(R”)-S02R®
and Het;

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

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 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)2, -CN and -Ns;

Q' is a group of formula: ~(R%a-(Y"o-(R¥c-R?

a, b and c are the same or different and are each independently O or 1 and at least
oneofaorbis;

nis0, 1,2 3 or4,

Q? is a group of formula: —(R®ae-(Y?)bbo-(R?)cc-R*
or two adjacent Q? groups are selected from the group consisting of alkyl,

alkenyl, -OR’, -S(0)R” and -NR'R® and together with the carbon atoms to
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N7 SA((R)d - Re)e and -OS g ((R2)d - Rs)e R 12.

The conpound according to any of clains 1-11, wherein
WOR0s19group of 15 fornmula (ii) and e is O, PAT/U2003/024272

3. 13. The compound according to any of clainms 1-12,

wherein R3 is a group of 2dgormula (ii) and d is 0. 20

14. The conpound according to any of clains 1-13,

wherein wherein R3 is a group of forrmula (ii) and

Sofign Ry e bnd HSBh0 § CovERlkynEstst g P ERESTs

akRBYled h@'té?b!%)de ha%h%' 1064 Kivdteroa té. sete & )ffdm N, O and S, or
- S02NR7R8 7R R7) S(0) 2R8, -NO02 and CN

Theb mcmbc@ddte‘eea@ecwldiawgtw)rahﬂﬁt@pamnmSﬁlgctfd fupm Nh@@éﬁi ﬁ
ea, bb e e the Some pe flfererign SRR RBERIUPE of 1,212 ©
each \aréﬂd Y&s'tﬁe saQne or d¥fekeht and Mifdépendentl; lected %{nOt}\e group

. RS 0f <0 -G GHE - b0 O SN RINR S 17

I P T N A A

C ONRHS(D).-.0¢(BF)A{0)g -N(R"HD0y- arfd -cN(Wl)@(ﬁ) N{R1)7, wherein each
RA is the same or different a |r}denﬁmﬁéqdently
each %e$ thesameror garen %\ﬂdmﬂd%‘ef-ﬁé?@v%%ﬁ f POUR| Kyl

IR AT\ Ry 50 2re,

each RaNm R*isGNe saBandif&rant aug isahcli mdﬁrprtraieotly yelec$e®frvgma e
ii 19. The co 708 - 7
mg}b@.qqnwngs gﬂ Akvlg 'E‘Wpafkynﬁ @Emg@)@@“ L,
5 Wn‘t Qﬂhwt@—rﬁww ICHENRITNRIRE, CORPSINSORNGORY S(0)R’,
- SOMARR IR INILICIRY FHROSIOHAC bl oy Nyand a group of
bEnz L%J y}thi ophene- 2- carboxam de; 15 5-(5-(Methyl
’“_v {8?(2 (4-net | pera2| nyl ) et hyl ] oxy}-1
H benzi m dazol - 1- yI @ {(R2) -R)

[2-(trifluoronethyl)phe yI]methyI}oxy) 2-t hi ophenecarb

oxam de; i

wherein:

Ring A is selected from the group consisting of Cs-iocycloalkyl,
Cs-1ocycloalkenyl, aryl, 5-10 membered heterocycle having 1, 2 or 3
heteroatoms selected from N, O and S and 5-10 membered heteroaryl
having 1, 2 or 3 heteroatoms selected from N, O and S

eachdisOor1;

eis0,1,2,3o0r4,;

each R® is the same or different and is independently selected from the group
consisting of H, halo, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, Ph,
Het, ~-CH(OH)-R2-0OH, -C(O)R’, -CO2R’, -CO2-R2-Ph, -C02-R*-Het,
-C(O)NRR?, -C(O)N(R")C(0)R’, -C(O)N(R")CO:zR’, -C(O)N(R")C(O)NR'R?,
-C(O)N(R”)S(0)2R?, -C(S)R’, -C(S)NR'R?, -C(=NR")R?, -C(=NR")NR'R’,
-CR’=N-0R?, =0, -OR’, -OC(0)R’, -0C(0)Ph, -OC(0)Het, -OC(O)NR'R",
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3-[1- (2- Chl orophenyl ) et hoxy] - 5- (5, 6-di net hoxy-1
H benzi m dazol - 1-yl ) t hi ophene-2- car boxam de;

WG2(03/0648D met hoxy-1 H benzi mi dazol - 1-yl) - 3- [ 1- PQF/I$2003/024272

et hyl phenyl ) et hoxy] thi ophene-2- 20 car boxam de;
5-(5-Am no-1 221

H benzi m dazol - 1-yl)-3-[1- (2- chl or ophenyl ) et hoxy] t hi op
hene- 2- carboxam de; 5-{6-[(4-Piperidinylmnmethyl)oxy]-1

H benzi n@,q@ J ,yé ?)-f% (§((ﬁ 7§t rS(fd)zbgr CS'(@%}JT%}{' -)NR7R8

phenyl ] - met hy 1'op henecar oxam
5-(6- (l\/tartl(tR@C(O (R7)C02R8 N(R7) R?-CO2R®, -N(R’ C(O)NR7RB

o) il BOSRRYSAl @;nwm@m%m Nt

h I _nB7peh] 7 7)
e, | RO e AT .

H- benz| nN(:ﬂtéﬂﬁ:&)NﬂR}R j-Hst, el{l[Ré)S{O 2R, - R7) S(0)2R®, -NO2, -CN and
(trifl uo&omst hyl ) phenyl ] net hyl } oxy) - 2- th| ophenecar boxa
m de; 5 (5- (Met hyl oxy) - 6- 1[ 2- (4- nor phol i
wherRM wBhg! ﬂsqéﬂ&.edlwh&r%n;n ahd l:ﬁ%él)z R tskro¥ hal3=E(0)R’ ZC(BRRRE,
(trifluoroneth e #ﬁ
}ox@QzRé Eﬁﬂ%pﬁﬁﬂé@ br&a T MEM&RMQ@@@ OR’, -OR’,

Tt 0D R RS 2R3 b MRRASHRLRS - oY ERRP i)

wheKetrfwﬁémg’r 10 efihod Wb@rewhﬂ pw«:}ws opmfeﬁﬁochacr@r-tzmqam de;

im rroI|7d|n 98y) - A in7mg
r AW HRIRE G 3 (SR scqsm (SNR?)R®, -C(=NR')NRR,

tradil I ﬂ h Yo i HErs
5 Y NEETRTE f{@"*" ORI R NG fo o MR ER
H bz -ON dazid;- 1-yl ] -3-{[ 2- _ _
v it ke ssboimrn 9l GRS O 20
DAL ThGRTOR, INMEIC)RR G 2nd LkgionRromet hyl ) benzy! ] oxy
}- 1 |ophene - car boxam de
fis 031 [of 3; Brobrmpyrl d| n- 4 yI)rret hoxy] - 5- (5, 6- di met hoxy-1
eachgb(gg ﬁ%{rﬁ 6%531\'16 ony(J Rfergrlﬂo nr(]iear}ee egchclﬁagp%ngentﬂl selected
H %ﬁzﬂh@g‘#@\zppécn%rswg of3H, g, QFkEhW #Wn?ﬂ%&dlmw) henzy! |

oxy} thiophene- 2- car boxam'd
[ 2¢yaitiatkenyl omet hoxy) benzyl]oxy} 5 (5, 6-di met hoxy-1

H b | )t h b de; 15
whelsiPBEHT 6 and ns G0 IR GEEG . (o o met hoxy- 1
or a phdRiagéuticd By Sdce ptab el shit NHoRBREI§hYsiSIag AKX Efonal derivative

thereof.

2. The compound according to claim 1, wherein R is selected from the group
consisting of ~C(0)R’, -CO2R’ and -C(O)NR'R®.

3. The compound according to claim 1, wherein R' is selected from the group
consisting of ~-CO2R’ and -C(O)NRR®,

4, The compound according to any of claims 1-3, wherein b is 1.
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5- (5, 6- D net hoxy-1
H benzi m dazol - 1-yl)-3-[(2-fl uoropyridin-3
wQ kdoami48oxy] t hi ophene- 2- car boxam de; PCT/US2003/024272
3-[(2- Ami nopyri di n-4-yl) met hoxy] - 5- (5, 6-di net hoxy-1
H benzi mi dazol - 1- 20 yl)th?&bhene- 2- car boxani de;
3-[(6-Chl oro-1, 3-benzodi oxol - 5-yl ) net hoxy] - 5- (5, 6-di ne
t hoxy-1 H benzi m dazol -1- yl)thi ophene-2-carboxam de;

5. 5l @ij@d"ﬂﬂ@@é‘&dlﬁﬁ to any of claims 1-4, wherein Q' is defined wherem b
H-benZ| m dazol %(2 nltrobenzg(})ﬁé ] t hi ophene- 2

is 1 andCYanb@J@@mddféomz-Q- —N R7 }-, -C(0)-, -0C(0)-, - J-, -0S(0)2-,

'S(Of—ﬁl{)wﬁzmhgazol W' Nﬁgﬁﬁ gpggng- gl ngfa?ggarlﬁ de;
5-(6-Bronmo-1 H benzi m dazol -1-yl)-3-{

[2 (trifluoromethyl)benzyl]-oxy}t h| _ophene- 2-
6 aHsosoamayed accordmg to claim 5; wherein Q' is defined wherein b is 1 and

| o
s %‘%ﬁ%’zﬁ%}%‘dgbl Nqﬁ‘;‘ )7(%(‘2’10% %Q(R%S%{g?‘g xﬁ?@%@:- o)
2004/ 014899 PCT/ USZOOS/ 024272 226
-[(2-Br om)genzyl -5-(5,.6-di net hoxy-1

LA MAYAS FLCOr mgﬁww HRIFS 126, Whereib g s -de:

5- (5, 6- D nmet hoxy-1

H benzi m dazol - 1-yl ) -3-[ (2-fornyl benzyl ) oxy] t hi ophene-
8. 2- Tfteaa'dnqooamii decor8ing-t¢ any of claims 1-7, wherein R? is selected from the

groub TGS 1o Sk AR aytdzallérloldg oPormata dipe"2Y! 1 oY

H Benzi m dazol -1-y1) - 3-[ (2- ni trobenzyl ) oxy] t hi ophene- 2
- carboxam de; 5 tho>§ 1 _H benzi m dazol -1-yl)-3-{
[2-(trifluoronethy {oﬁ/ kth i ophene-

2- car boxam de; 10 2- Am nocar bonyl ) - 5- (5, 6- di net hoxy-1
H benzi m dazol - 1- yl ) tithi en-3-yl 2* m

et hyl benzenesul fonate and pharmaceutically acceptable
salts, solvates and physiol ogically functional
deFhecompessd apeardiog to amy oficlaims fr&mhecsuR] lsalgroup of

e R AV
or 3 heeathmgselcted ROMNLD d‘ndetd?ﬂVS—QOWMb%kd’d%eQeroaryl having 1, 2

or 3 heteroatoms selected from N, O 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,

pyridyl,

o Ao, Co e ST

N
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pharmaceutically acceptable carrier, diluent or
exci pient. 20 23. The pharmaceutical conposition

waewendispyg to claim21 further conprising a  PCT/US2003/024272

chenot herapeutic agent. 24. A nethod for treating a
condition nedi ated by PLK 228 an ani mal, said net hod
25 conprising admnistering to the animal a
therapeutically effective amount of a conpound

11. accﬂg{{ Ejdrﬁ'[gol}ng a%?yrdf?lfg tFIaﬁ}'(lHPcl%n%q 1@%%%‘1 E%glef:t@ﬂ from

treating a susceptrble nheoplasmi n an ani mal

the gretipaohsistiagfi si ng adm ni stering to the ani mal a
therapeutically effective amount of a 30 conpound
according to any of clainms 1-20. WD 2004/ 014899
PCPHUS206371-68RY2 72-0-28Kery6. —TFoe—alirighd according to
cl ai m 25, wher ein said susceptible neoplasmis
sel ect ed the group consi sting—-Qf breast cancer,
ceDenRYan (Y - R@nceLN pes aAe c rRe | ynphona,
| eukeni a, Nendonetri al can%er feNano ar ean
cancer, pancreatic cance squanous carC|nona

carci none—sf the head and nefk, and 5 esophageal
BA 27¢R hod for tues
char act d«b? mpbr opr f\'at e

g a _condition
in an ani mal , said nethod R6npr|

((8?)d Bhol i feration
hg administering to

t he am a therapeutically eféect ive anount of a
QRPO hg%xq? 0 any of $a| 20. 10 28. A
metlhod t ol T1@Y a‘t((az)do@eb sai d
nmethod conpri si ng cont acting'thesc W th an anount
of a conpound according to any of clains 1-20
sufficient to inhibit proliferation of the cell. 15

29. A nethod for inhi biting mtosis in a cell, said
12. nth@@pramfmdi%pwgma&maﬁvgf piMad- 11 avhergin Baisla gxpumADUNt

fornfia () SAIPRUNY, 26FQr ding to any of claims 1-20

C|ent bit mtosis in the cell. 30. A
propess for preparlng a conmpound according to any of

cl ns sai ess conprising reacting a
13. ColpRtHEPSMSEaRIng f@PFYy claigys RTBGEEIT R o arpbImoT
fornt'PPHRGd ¥ o.formila (1V): 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(0):R’,
-S0:NR’R?, -NRR®, -N(R")S(0)zR®, -NO2 and -CN.

15, The compound according to any of claims 1-14, whereinnis 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)¢-, -N(R)-, -C(0)-, -0C(0)-, -CO2-, -C(0)N(R")-, -0S(0)2-,
-N(R")S(0)2-, -N(R’)C(0)-, -N(R")CO2- and -N(R”)C(O)N(R")-.

17. The compound according to any of claims 1-16, wherein cc is 1.
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25 S\ ORIO IVC Owherein RI0 is selected fromthe
group consisting of al kyl, al kenyl, al kynyl,

weyokoadshy! , cycl oal kenyl and suitabl e car boxyPCTUSZINE024272

protecting groups. WO 2004/ 014899 PCT/ US2003/ 024272
228 31. The process accord24g to claim 30, said
process further conprising the step of converting a
compound of forrmula (I) to a pharmaceutically

18. acitepoaipoand atdordispto/dyeoflaim9 Yyl @hegirca@lch %! is the same or
functional derivative thereof. 5 32. The process

differsnk aRqyisgdapendamly selectedifram the gsuupeansisiéng ofdinbaios alkg,
) I\t 7k |
sherk SRR CRONKPINRE LSLhas STARYRC gL RO o @

-N(RI{QRRH MO, c@N) yNshndhe Gioupadf feuly &f)j ve thereof to
anot her conpound of fornmula (1) or a pharmaceutically

accept abl e salt okvat e or physiologically functional
derivative therel 3. A conpound according to

any of Clains 1-2Q_for uSe in therapy. 34. A conpound
according to any of,C ains .1-20 for use in the
treatnent of a conlition nediated by PLK in an
animal. 15 35. A conpound according to any of clains

19, 1-12@ chRbotPadcBrdiliErol f i\ by
7neoplcasr%oi n %nc Eanrlibengla.w%zgﬁ% chéggﬁﬁﬁgizgf@%?‘ﬁgo'?%‘y'a%
~-NR'B claims 1-20 for use in the treatment of a 20
condition characterized by inappropriate cellular
proliferation in an animal. 37. A conmpound according
20. t A\ edhpAUndGkREE fﬂan?@lelfgféudzjéﬁl%igﬂn%&l?' bi ting
a cell . .

roliferation of conmpound accordi n
5_(5'({1 nmp g

Binefi0wf- 1 bt benaigmidazolo 14y 3+{ 2 (trifluomiebhyli-ng nitosis in
o bsfigony Hrop AR K a8 Bl T o o "o meci cament Tor

s e s o By . )
B—P{?Z—(trlfluoromethyl)phenyl]methyl}oxy)—2-thiophenecarboxamide;

3-[1-(2-Chlorophenyl)ethoxy]-5-(5,6-dimethoxy-1 H-benzimidazol-1-yl)thiophene-2-
carboxamide;

5-(5,6-Dimethoxy-1H-benzimidazol-1 -y1}-3-[1-(2-methylphenyl)ethoxy] thiophene-2-
carboxamide;

5-(5-Amino-1H-benzimidazol-1-yl)-3-[1 -(2-chlorophenyl)ethoxy]thiophene-2-
carboxamide;

5-{6-[(4-Piperidinylmethyl)oxy]-1H-benzimidazol-1 -yl}-3-({[2-
(trifluoromethyl)phenyl]-methyl }oxy)-2-thiophenecarboxamide:

5-(6-(Methyloxy)-5-{[3-(2-oxo0-1 -pyrrolidinyl)propyl]oxy}-1H-benzimidazol-1-yl)-3-
({[2-(trifluoromethyl)phenyllmethyl } oxy)-2-thiophenecarboxamide:

5-[6-{[3-(Dimethylamino)propyl]oxy}-5-(methyloxy)-1 H-benzimidazol-1-yl]-3-({[2-
(trifluoromethyl)phenylimethyl } oxy)-2-thiophenecarboxamide:

5-(5-(Methyloxy)-6-{[2-(4-morpholinyl)ethylloxy}~1H-benzimidazoi-1 -yl)-3-({[2-
(trifluoromethyl)phenylimethyl} oxy)-2-thiophenecarboxamide:
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229 40. The use of a conpound according to any of
clains 1-20 for the preparation of a nedicanent for

w0 4014894 ment of a suscepti bl e neopl asmin anPERUSR03/024272
41. The use of a conpound according to any of clains
1-20 for the preparation d&5 5 a nedi canent for the
treatnent of a condition characterized by
i nappropriate cellular proliferation. 42. A

5- [emmcsrpnauwaﬁéth@@)rn%etnlzmﬂdé:z@mrwpqua conpound
accordi ng to any claims 1-20 for use in the
t r EAfvarametiy) bergﬂmmlwhén@réo@lrmmﬂdﬁi an ani mal .
5-[6-(2-Pyrrolidin-1-ylethoxy)-1H-benzimidazol-1-yl]-3-{[2-
(trifluoromethyl)benzylJoxy} thiophene-2-carboxamide;
5-[5-Fluoro-6-(2-morpholin-4-ylethoxy)-1H-benzimidazol-1-yl]-3-{[2-
(trifluoromethyl)benzylloxy} thiophene-2-carboxamide;
5-[6-(Methylsulfonyl)-1H-benzimidazol-1-yl]-3-{ [2-(trifluoromethyl)benzyl]oxy} -
thiophene-2-carboxamide;
3-[(3-Bromopyridin-4-yl)methoxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl)thiophene-2-carboxamide;
5-(5,6-Dimethoxy-1 H-benzimidazol-1-yl)-3-{[2-(trifluoromethoxy)benzyl] oxy}
thiophene-2-carboxamide;
3-{[2-(Difluoromethoxy)benzylloxy}-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl)thiophene-2-carboxamide;
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)methoxy]thiophene-2-carboxamide;
3-[(2-Aminopyridin-4-yl)methoxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl)thiophene-2-carboxamide;
3-[(6-Chloro-1,3-benzodioxol-5-yl)methoxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-
yl)thiophene-2-carboxamide;
5-(5,6-Dimethoxy-1H-benzimidazol-1-yl)-3-[(2-nitrobenzyl)oxy]thiophene-2-
carboxamide;
3-[(3-Aminobenzyl)oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-yl)thiophene-2-
carboxamide;
5-(6-Bromo-1H-benzimidazol-1-yl)-3-{[2-(trifluoromethyl)benzyl]-oxy} thiophene-2-
carboxamide;
3-[(2,6-Dichlorobenzyl}oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1-yl)thiophene-2-

carboxamide;
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3-[(2-Bromobenzyl)oxy]-5-(5,6-dimethoxy-1H-benzimidazol-1 -yl)thiophene-2-
carboxamide;

5-(5,6-Dimethoxy- 1H-benzimidazol-1-yl)-3-[(2-formylbenzyl)oxy]thiophene-2-
carboxamide;

5-(1H-Benzimidazol-1-yl)-3-{[2-(trifluoromethyl)benzyl]oxy} thiophene-2-
carboxamide;

5-(1H-Benzimidazol-1-yl)-3-[(2-nitrobenzyl)oxy]thiophene-2-carboxamide;

5-(6-Methoxy-1H-benzimidazol-1 -yI)-3-{[2—(triﬂuoromethyl)benzyl]oxy}thiophene-
2-carboxamide;

2-(Aminocarbonyl)-5-(5,6-dimethoxy-1H-benzimidazol-1-yl)thien-3-yl 2-
methylbenzenesulfonate

and pharmaceutically acceptable salts, solvates and physiologically functional

derivatives thereof.

21. A pharmaceutical composition comprising a compound according to any of

claims 1-20.

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 agent.

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.
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26.  The method according to claim 25, wherein said susceptible neoplasm is
selected from the group consisting of breast cancer, colon cancer, lung cancer,
prostate cancer, lymphoma, leukemia, endometrial cancer, melanoma, ovarian cancer,
pancreatic cancer, squamous carcinoma, carcinoma of the head and neck, and

esophageal carcinoma.

27. A method for treating a condition characterized by inappropriate cellular
proliferation in an animal, said method comprising administering to the animal a

therapeutically effective amount of a compound according to any of claims 1-20.

28. A method for inhibiting proliferation of a cell, said method comprising
contacting the cell with an amount of a compound according to any of claims 1-20

sufficient to inhibit proliferation of the cell.

29, A method for inhibiting mitosis in a cell, said method comprising administering
to the cell an amount of a compound according to any of claims 1-20 sufficient to

inhibit mitosis in the cell.

30. A process for preparing a compound according to any of claims 1-20, said

process comprising reacting a compound of formula (l11):

\
(Qz)r©i )R i
N

with a compound of formula (IV):
O

OrR" v
A

8]
wherein R" is selected from the group consisting of alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl and suitable carboxylic acid protecting groups.
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31.  The process according to claim 30, said process further comprising the step of
converting a compound of formula (I) to a pharmaceutically acceptable salt, solvate or

physiologically functional derivative thereof.

32.  The process according to any of claims 30-31 further comprising the step of
converting a compound of formula (1) or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof to another compound of formula () or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative
thereof.

33. A compound according to any of Claims 1-20 for use in therapy.

34.  Acompound according to any of Claims 1-20 for use in the treatment of a

condition mediated by PLK in an animal.

35. A compound according to any of claims 1-20 for use in the treatment of a

susceptible neoplasm in an animal.

36. A compound according to any of claims 1-20 for use in the treatment of a

condition characterized by inappropriate cellular proliferation in an animal.

37. A compound according to any of claims 1-20 for use in inhibiting proliferation

of a cell.

38. A compound according to any of claims 1-20 for use in inhibiting mitosis in a

cell.

39.  The use of a compound according to any of claims 1-20 for the preparation of

a medicament for the treatment of condition mediated by PLK in an animal.
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40.  The use of a compound according to any of claims 1-20 for the preparation of

a medicament for the treatment of a susceptible neoplasm in an animal.

41. The use of a compound according to any of claims 1-20 for the preparation of
a medicament for the treatment of a condition characterized by inappropriate cellular

proliferation.

42. A pharmaceutical composition comprising a compound according to any of

claims 1-20 for use in the treatment of a susceptible neoplasm in an animal.



