WD 03/ 032984 PCT/ US02/ 33371 2- PHENYL BENZI M DAZCOLES AND
| M DAZO- ' 4, 5! - PYRI DI NES AS CDSI / CHK2- 1 NHI BI TORS AND ADJUVANTS TO
CHEMOTHERABYI3@B29RADI ATI ON THERAPY | N THE TREATMENT OF CANCER/US0zB3$7Df t he
Invention 5 The present invention relates to substituted benzi m dazol e and
I m dazo- [4,5]-pyridine conpounds, conpositions containing them and
nmet hods of using them 10 Background of the Invention The nai ntenance of
an intact genome is of crucial inmportance to everé orﬁ?anism The
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15 Such mechani sns repair damaged DNA or trigger progranmed cell death

(apoptosis). In response to DNA Eﬁiﬂ.@,@hﬂ@ﬂg@ﬂnt ki nases are thought to
be intigately involved in these processes. These kinases are activated by

upstream proteins, such as ATM (at axi a-tel angi ectasi a nutated) and ATR

(at axi a- t el angi etHeapiesentinaeationndatadid-substteed bearithidazélerand imigaesy- cel |
cycle 20 arr it by. inhibition of proteins such as Cdc25A or Cdc25C. The
checkpoi nt b meRAMRPURASEaIRasiiqnscaiaining thest, adeethadstedi ns t hat
are thoughtustirﬁ}gcﬁf”em.i nvol ved in DNA repair and programmed cell death.
Exanpl es of s proteins are BRCAL and p53. The checkpoi nt ki nase Cdsl
(in man al so known as Chk2) is conserved 25 fromyeast to man. A human
honol og .of the Schi zosaccharomyces 80 e sl gene has been descri bed
(Tominafa, K. et al. J. Biol. [ f th N 31463-31467; Mat souka,
S. et al. Science 1998, 282:1893-1897, Blasina, A et al. Curr. Biol.
1999, 9(1):1-10). Human Cdsl was rapidly activated by phosphorylation in
response to DNA Tdemegéntenahes bf animatt geddree 30oberdciah inpp8rtdede to evdrycancer
cells. Hgh |evels .obser ficient cells. In human

cell's Cdsl q{ggnlgglenﬂ{@%}%ﬁ’@'ﬂgéﬁcrqﬁldnta}.@uytg:gu@%{ Eagé'ﬁfg’ﬁcﬂﬁ%%rﬁﬁ@rmséﬁﬁ%‘?ﬁ of
L e e G

15 Such mechanisms repair damaged DNA or trigger programmed cell death
(apoptosis). In response to DNA damage, checkpoint kinases are thought to
be intimately involved in these processes. These kinases are activated by
upstream proteins, such as ATM (ataxia-telangiectasia mutated) and ATR
(ataxia-telangiectasia mutated and rad3-related), and in turn trigger cell cycle

20  arrest by inhibition of proteins such as Cdc25A or Cdc25C. The checkpoint
kinases may also modulate the activity of other proteins that are thought to be
involved in DNA repair and programmed cell death. Examples of such proteins
are BRCA1 and p53.

The checkpoint kinase Cds1 (in man also known as Chk2) is conserved

25 from yeast to man. A human homolog of the Schizosaccharomyces pombe
Cds1 gene has been described (Tominaga, K. et al. J. Biol. Chem. 1999,
274(44):31463-31467; Matsouka, S. et al. Science 1998, 282:1893-1897;
Blasina, A. et al. Curr. Biol. 1999, 9(1):1-10). Human Cds1 was rapidly
activated by phosphorylation in response to DNA damage in both normal cells

30 and in p53-deficient cancer cells. High levels of hCds1 were observed in p53-
deficient cells. [n human cells Cds1 has been implicated in the regulation by
phosphorylation of proteins such as p53, BRCA1, Cdc25A, and Cdc25C (See:

Lee, J.-S. et al. Nature 2000, 404:201-204; Falck, J. et al. Nature 2001,
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WD 03/ 032984 PCT/ US02/ 33371 410: 842-847; and Buscemi, G et al. M. Cell.
Biol. 2001, 21(15):5214-5222). As described below, inhibition of Cdsl

of fers tvwoBHaeyi es for inproving the effectiveness of PDNASAaEBYI ng
cancer treatnments. Cancer cells are often deficient in the nmechanisns
responsi ble for 5 maintaining an intact genone. In particular, they have

of ten | ost4p0:8per84F3and Bostaran G.wizt. ek Gy Bid. 2007,&134 8p5IM 4152093, .
progression of a tunor to a npre aggressive state, such as the progression
from a prefR@gseiiRed below dxhihidos i §ais1grffersitwa sirairgies fyrimpreying thew gr ade
to a high el 0 0% of all subtypes of tunors
have a poi%ﬁfé%/teg%g%ﬁgpn Ongm?ﬁﬁcgé}%c\;é%%%%gggsgene copi es and have | ost

t he ot her all el €an&&Scaligfdreicfieh deflcientan ¢he grohaaishys respensibie fdrant to
radi ation. It i,s_thou?ht that the lack of initiation of rogrammed cel |

deat h in cEREERINNG #R IHaGt genamee. &npArticylarstheydavesitan loskpiaper BR&: danagi ng
cancer tr : J-gdi ) : ' | t only
For the | mepeuohwhikiGenERIf Lo Witk peatdstbr s MGl 16 a8, .
arrest. Loaggrebsipé3tdtensuchoas tree ptdyzession éroheavreinaasiee to divasive stagki m t ed
rotection inst insult to the genone. Fyrther disruption _of DNA danage
Pepai r andOLPn SoRPE" GF 1051 @IV ATDIY Aok arade ARERCVERIER Eetemen coul o
then rendggo,Ca0f 2Ho/C nSOrs\H 4tk Rese re

i nhibiti on% éof Cdij A)c%ﬂu%lgfd{ggﬁpéfsg%@i ng ?La\e(/%rag&r%ii%al ng (I:é;rarrponen?ghg%%
damagel 0 eppd3 gene copieseand have st the otbler sllefer P53rdefigienbdaistaret r eat nent s
such as chem cal, DNA- da i agents or_ [.oni zi radiatiagn.. .Normal cells,
on the. ot HaTFIaIN MotaseS s ety i hBoPkbeifs otk dtiatathaer oo

apopt osi S_br’bg?@fﬁﬁ%&ﬁ@eﬂ@eé?mn danBal st remdbrsudh cRIIFYESs séivifie #40Se than

that required to kill cancer cells. Theretore, in such situations, 25
normal cel PHAxiamagngatantet treatmeantsageha trapserigdiondactanés isef | s, and cancer

. of h di i nued d ' ' f f d
byl oss opsiAhel R arly BE s R Ao el ntrRel iy b RIS WFRRT of 1 on
of Cdsjs, &%I@brrﬁ@ﬂ'l%ﬁ@&ﬂfdn&iiénkﬁé&aﬁ%réfo@@mé]}’béﬂé Aathamsitddher eby

stabilizing p53, could therefore protect normal cells fromthe effects of

i oni zi ng rRGteatiosragIngrinstodhredRNRMeh Erhaedispntioncef BNA darsage |
al | owi N9 LHGSE ARPOLPCIR: Bitesthy RHibit6n BFRINASLs Bich dR'EALFROBIRER" ool ! s

Thi s woul d
render cancer cells unable to survive after DNA damage. Therefore inhibition

of Cds1 could, by removing the remaining components of DNA damage repair,
20 render the cancer cells more susceptible to treatments such as chemical DNA-
damaging agents or ionizing radiation.

Normal cells, on the other hand, have an intact p53 system, and will
often undergo apoptosis in response to DNA-damaging treatments at a much
lower dose than that required to kill cancer cells. Therefore, in such situations,

25 normal cells will be at a disadvantage compared to cancer cells, and cancer
treatments often have to be discontinued due to serious side effects caused by
loss of normal cells before the cancer has been eradicated. Inhibition of Cds1,
which would prevent this kinase from phosphorylating and thereby stabilizing
p53, could therefore protect normal cells from the effects of ionizing radiation

30 or DNA-damaging chemotherapeutics while still allowing these agents to be
effective against p53-deficient cancer cells. This would have the effect of
increasing the therapeutic potential of these agents. This view is supported by
studies of mice deficient in Cds1 (See: Hirao, A. et al. Mol. Cell. Biol. 2002,
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I ncreasing the therapeutic potential of these agents. This viewis
supported by studies of mce deficient in Cdsl (See: Hrao, A et al. Ml.
Cel | . Bi oWw0 0208284 2 WO 03/ 032984 PCT/ US02/ 33371 22(18): 6P2TABSB2337TTakai ,
H et al. EMBO J. 2002, 21(19):5195-5205; WO 01/98465 Al Chugai Seiyaku
Kabushi ki Kai sha, Decenber 27, 2001). These aninmals showed increased

resi st anc @21 18662 1aBBRo Thkais AU Sedl. BMBONI.Z00R, 21 &11)6 198150061 Wdei
wi | d-type counterparts. For exag&be,alt was shown that 5 these_aninals were
Us

IO][ ot ﬁCt ed OflfRAGEB bi¥Iasi Seivakudsahushiki éaisha, Deaemben 21.4091)c3hese cel {Mi
T oot o aeH A OB pERIARARLRLAES Blnbiop i R OEpEBRGDE

i ncr eased radigtion aventiir wikdogrAcduntérpartsl IRbrrex@ngdle it wastshowri that ef ore
| ogical to assume that chem cal inhibitors of sl woul d have therapeutic

pot ent P al thepe arimals pese dEetesteddropanoptess of drestial geflethali Bllislesi de
oLem A e ' . ' c ot
ertects Oc]pﬁé;ceqﬁ%'o?@hé’b , nodﬁ'&frg.] dlg*}sr%e%%F?&PWu‘a&X%ér?ng.}iﬂg%dse UCN. 01

exanpl es o cycl e checkpo ators in devel op

(CAS 1129%hehlirdatedWiitth Rnjzimdy\¥atiakion. NSAs 6 k886Kotkarmmals &gk lshoietdi onal
Cancer Institute) and SB-218078 S, 135897-06-.2 5. (,Sm t hKl i ne Beechan).
Publ i cat i §HECe SHWBiéV'T%'r@fR?é do %"Eﬁgéﬁgiaéép%‘pﬁ? @ﬁtﬁgquor\ﬁ lpgicaethect to

one or nor, t : ' ' ' 31 . 7570),
W 03/ 217 71ope B EGGTRR HRilglort 0F GaSY GRbY el BinBER g Bt Lir dhera )
4097. 120 Iprotestiam ob bptentsdfon tiee deleteriaus side mfiects obradiationdzr BNA-

Cdsl -inhibjtin adjuvant for use with ionizing radiation in the treatnent
of canceréj?mngmgcg\glgpﬂ%‘?ra!?ﬁ}‘@?ﬁ' of the present invention to provide a

Cdsl -i nhi bi ti ng\gfhns @xbnigiss 6&aiVycle BhEEIGRIGhBEuUBRSERY faaoaeslﬂérﬁs in

the treatnment of cancers. 25 It 1s'still another object of the present

i nvent i on inauge BAGNIE1a(GAS1112953Hi1E4 ) IMGN-A), KR4 loNISE3aBOA (Kyowai ng
At on AR AR M P R S AR ATG A PR e doath of
15  (SmithKline Beecham).

Publications that may be considered as potential prior art with respect to
one or more of the compounds of the invention include DE 0148431 (T 7570),

WO 01/21771 A2, and White, AW. et al. J. Med. Chem. 2000, 43(22):4084—
4097.

20 It is an object of the present invention to provide a Cds1-inhibiting
adjuvant for use with ionizing radiation in the treatment of cancers.

It is another object of the present invention to provide a Cds1-inhibiting
adjuvant for use with DNA-damaging chemotherapeutics in the treatment of
cancers.

25 It is still another object of the present invention to provide a Cds1-
inhibiting adjuvant for use with ionizing radiation and/or DNA-damaging
chemotherapeutics that promotes the death of cancer cells damaged by such
radiation or chemotherapeutics.

It is yet another object of the present invention to provide a Cds1-

30 inhibiting adjuvant for use with ionizing radiation and/or DNA-damaging
chemotherapeutics that prevents apoptosis of healthy cells damaged by such

radiation or chemotherapeutics.



It is yet another object of the present invention to provide a Cdsl - 30

I nhi biting adjuvant for use with ionizing radiati on and/ or DNA- damagi ng
chenot herwp@ads4 t hat prevents apoptosis of healthy cel | #cadasayssd7by such
radi ati on or chenot herapeutics. 3 WD 03/032984 PCT/US02/33371 It is also
an object of the present invention to provide a Cdsl-inhibiting adjuvant

for use wth i dniszalsg anestjett oftheptésentiverdionetgi providecarCubesiabitihgcs t hat
both promotes in a patient the death of cancer C§| | s ,and prevents the

apopt osi s aﬁjumﬁ@ws%mhsloa@mgr@ailaﬂpn o Bh adaRRgng 5
h th t
CeoL e AR Brarlducs BASLARLRIoO £pbial HBRPARBE RinLAManL o7 Lo

DNA- damagi argd prefventst ﬂherammtbsxs&f iheatthe celiedamaged dfy s meidtioneort cancer
cells. It is an additional object of the present invention to provide a
cdsl - o ishemetherRPeitiicSvant for use with ionizing radiation and/ or

ONA dameging. apRIBEBU RS ofiEct' %e@%ébn@r.rwmi%ﬁ tb'prdvidtd €ns11 he death

of p53-deficient cancer cel ents the apoptosis of healthy cells
damaged bylnlaltmtmg adgdvamh fon use vmﬂnemntzlm egokiattancand/pr DNA-damsgingt of t he

t t 5t t t of [
ot ont cotmanaERaglss: g FedEance Ro-PomioT bR RR ettt on and | |
admi ni stering at Edérll ‘aHGhidPn'a‘ bB&cﬂéf M\éaé}bseﬂ\ttmv&tﬁﬂﬂd‘ﬁfov% §0dsat the

present i nvention to provide a nethod he treatnent of cancer in a

pcgt : enltOhcgnbrhltmg'@Jadammmeelvwm I@nlzwgi It%dmgim@dbgm-ld@mqsﬁml c and a
Cnvent | on SRSTRRrARE s nALae e DTG S PRGBSI & og e R Cancer

cells da”%ﬂ:e'?)éeﬁ%( Bﬁé%@véﬁ’cs'tﬁé‘ iapbptbsid GhadligcaN8dzmaded Bygubhst rati on
of a DNA-damagi ng chenot herapeutic conprising the step of adm nistering a

Cds| - i nhi biadiatipneefj echemetherap@ificenction  with such therapies. 25 It is yet
oL et ) et bSR3 e PRGN ot B e B BRI e Prever 11
15 treatment of cancer in a patient comprising exposing the cancer to ionizing
radiation and administering a Cds1-inhibiting adjuvant.

It is another object of the present invention to provide a method for the
treatment of cancer in a patient comprising administering a DNA-damaging
chemotherapeutic and a Cds1-inhibiting adjuvant;

20 It is still another object of the present invention to provide a method to
promote in a patient the death of cancer cells damaged by exposure to ionizing
radiation and/or by administration of a DNA-damaging chemotherapeutic
comprising the step of administering a Cds1-inhibiting adjuvant in conjunction
with such therapies.

25 It is yet another object of the present invention to provide a method to
prevent in a patient the apoptosis of healthy cells damaged by exposure to
ionizing radiation and/or by administration of a DNA-damaging
chemotherapeutic comprising the step of administering a Cds1-inhibiting
adjuvant in conjunction with such therapies.

30 It is also an object of the present invention to provide a method to both
promote in a patient the death of cancer cells and prevent the apoptosis of

healthy cells damaged by exposure to ionizing radiation and/or by



ionizing radiation and/or by adm nistration of a DNA-danagi ng

chenot herapeutic conprising the step of adm nistering a Cdsl-inhibiting

adj uvant wp ososdsncti on with such therapies. 30 It is al secarusobpset of the
present invention to provide a nethod to both pronote in a patient the
death of cancer cells and prevent the apoptosis of healthy cells danmaged
by exposumentinistratioz ohg DNéidemaging rotieatothgrapeWic 68mBBiRytheGeNS02/ 33371

adm'nistration, f,a - danpgi.n em)thera eutj.c conpri the step of
adr ni st e H?j“'é 9 3 LR B PR QVaR 0 CPCBROR AN Darasles
t her api es. 1%%%&%@5%@5@%@% esEhenRERRGo ?w b‘?ﬁlethed ReOVi de a

nmet hod for the treatnent o -deficient cancer cells in a patient
conpri si ndghekpatheit mﬂ®3 aefaxaemecrarmer cells m & patientrepmaisingiexposing/toe

admnisterin na. enot her apeut i. ¢ _and n| stering a

Ce) |1 S SPORRG vanemorec Ry frgiaefts a0 e et asent

i nvention ch@nﬂftﬁ’é’r‘a%%uﬁc %H%lh%terhfﬁ@ﬁﬁsqﬂﬁhﬁ)lﬂd@; adjpaahent the death of
p53- deficient cancer cells and &r event apoptosis_of healthy cells

damaged by expo&memaddltl@malzoh@ct@ hatpr@aer@tndveﬁtlomowoamiﬁEmmﬁth@d ®n of a

el -1 iS008 REPTERIe0 4oy g AEHE BLRSanBflhEfatier AT BH RS o
the | nven&h@aPEB@sm@ﬁ%ﬁltkgwetdahﬁege%ﬁbw%om@n@umdzmgfraﬂmamI@dﬁdr) 15
Wi NY =Y Ar wherein (CONHR , or

-( soz)lmHRby adroinjstrationtaf & DNA-damrging @er@ohhebapemc RNAIRINGRE @ FiePPior

oroviso ¢ Mastethaly G nGERRE AR A EIgn M dfsape’ 1l b

hydr ogen;

Summary of the Invention

The present invention features compounds of formula (l):

Y

R Yi—Ys

15

wherein
W is COOH, -(CO)NHR', or -(SO2)NHR";
20 R'is H or Cisalkyl;
Qis N or CH;
Ra and Ry, are H or halogen;
Y, Y1 and Y- are independently selected from N and C-R. with the proviso that
0,1o0r2ofY, Ysand Yz are N and at least 2 of R; must be hydrogen;
25 R are independently selected from the group consisting of —H, —OH, -C4.ealkyl,
-SCF3, halo, -CF3 and -OCFj3;
Z is selected from the group consisting of O, S, SO, SO,, SO:NR?, NR?SO,,
NH, CONR?, piperazin-diyl or a covalent bond;
R%is Hor Ciqalkyl;

30 A is selected from the group consisting of:
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25 Rc are independently selected fromthe group consisting of -H, -OH,

-Cl_6al kyl, -SCF3, halo, -CF3 and -OCF3; Z is selected fromthe group
consi sti ryomB/ogR9ss, SO SO2, S2NR2, NR2SC2, NH, CONR2, pCparsazsa7diyl or
a covalent bond; R2 is Hor Cl _4dalkyl; ' 30 Arl is selected fromthe group

consisting of: 5 WD 03/032984 PCT/ US02/ 33371 a) phenyl optionally nono-,

di- or tri-subgi hﬁ:@dopﬂbhalll%ﬂndﬁla Jidi- setresmtmjltlﬂheerItth roup consisting of
-OH, -Cl_6al kyl, OCl1. 6al k J i )

C3 6 l | kyl, -
-N®2, -N(R?)Rz (ﬁh@r%‘@?t@@}[roghﬁ’wogﬁ W%bé%‘@rﬂfe%ﬁng h%'?edyfromctll’ or 5
Cl_6al kyl, or may beyka P]Stl Ryit 288k gpba hddg%cWIbémgleﬂCNf -N@LI ARt to

form an othervmse altp ¢ hydrocarb nrlng said” ring having 5to 7
menbers, optional | y(WhmengRbaedd:hzrwennde@m@&TéN sgilegted (rom:N-Or >NH or

>N( C1 4a|ky|) and optiopal Iy havi e bond h
ring),3-(C=ON(R) 16&'&5?" PKL’TI%Y)Q%%*( (\%ﬁ eﬁ"\fﬁh rp‘?ﬁ ﬁé@%fi%eﬁt”@ :-InoJ; ©
CL 6al kyl), - (N Rt)aﬁgeﬁueﬁfaﬂokmkm arl S@rMecbaldnntio hyRTERO rifl, Sabiky)

(wherein n is selected 2), -S02N(RY) Rz SCF3, hal o, -CF3,

-OCF3, -COOH, -ClL Gahgwa@m{;tombew laptioas haﬂmgmwrml 6al kyl ; 15

b) phenyl, attached at
Phrma fused 5 to o reniabet uifHt e AN ATEERE: Sl BnitoetBpghy nabhg. Y, *°
second unsat ur at ed '69@%rtﬁ/alesbu&gfécrb@@dsumuh@rrmd)y-(@a@ INGRY) Rﬁ,e or two

nenbers replaced with, =N, >0, >NH gqr >N(Cl. 4al ky t. that no such
repl atément is perrn-(tl"i-E’d)C@\%r(«‘whlelﬁ%lanﬁ%sh%('J1 Qnﬂf;‘dle§'t|2®‘? gr &ﬁ%g bd and has a

venbor 1 epl aced i t RCRISORHaA et P GRS Ol (Whorel, carbon

tri-substituted wth RiseldttedfroRNOCY oF 29, MR?’thmﬁngdhmnﬂﬁwup havi ng
six ring carbon atons, having a carbon atom V\:BI 0(143 ?k dp0| nt of
1-6alkyl @

attachnent, -OCF3, -COOH, -C1.salkylCOOH, -
-C1.6alkylCOOC .salkyl;
15 b) phenyl, attached at two adjacent ring members to a Ca.salkyl moiety

to form a fused 5 to 7 membered ring, said fused ring optionaily
having a second unsaturated bond, said fused ring optionally having
one or two members replaced with, =N-, >0, >NH or >N(C.salkyl)
except that no such replacement is permitted where the fused ring is

20 5 membered and has a second unsaturated bond, and said fused
ring optionally having one carbon member replaced with >C=0, the
fused rings optionally mono-, di- or tri-substituted with RP;

c) a monocyclic aromatic hydrocarbon group having six ring carbon
atoms, having a carbon atom which is the point of attachment,

25 having one or two carbon atoms replaced by N, and optionally mono-
or di-substituted with RP;

d) a monocyclic aromatic hydrocarbon group having six ring carbon
atoms, having a carbon atom which is the point of attachment,
having zero, one or two carbon atoms replaced by N, and having

30 attachment at two adjacent carbon ring members to a three
membered hydrocarbon moiety to form a fused five membered
aromatic ring, which moiety has one carbon atom replaced by >0,
>S, >NH or >N(C4alkyl) and which moiety has up to one additional

6



25 having one or two carbon atons replaced by N, and optionally nono- or

di -substituted with RP; d) a nonocyclic aromatic hydrocarbon group havi ng
si X ring weariBossat ons, having a carbon atom which i s thePpwiusp2/ad371
attachnent, having zero, one or two carbon atons replaced by N, and having
30 attachment at two adj acent carbon ring nmenbers to a three nenbered

hydr ocar bon noi et ycdrboh @temadtivaally féplacateby N, ¢ide fusgenhmitgoptiorglly whi ch
noi ety has one carbon atomreplaced by >0, ,>S, >NH or >N(Cl4al kyl) and
whi ch” noi ety has UPORe- élreortficiubssivied withdR'63/ 032984 PCT/ US02/ 33371  car bon

atom optional ly | ' | iy 1 s di - or
tri-substitut edeéﬁjh%&%gygﬁé éjor@o%@cﬁ C (?%rglrjﬂ%??‘2%?8@@0%%%%58?0&p havi ng
si X ring carbon atons, hbaiigngcarboardiom whicinisvthe boind of hdaghrnent, of

attachnment, 5 having.zero, one or, two carbpn ato repl aced N, and

havi nngSeattach_manth ng ﬁgroaépjngégﬁwocc.g{ma?qrﬂ@rﬁ&%ﬁ%&gyt aa{‘(f N9 renber ed
hydr ocar bon i et yat’éé?shfrﬁérﬁ‘a%t\fvld%%ﬁac%n’écﬁﬁiﬁ?ﬁﬁ methBERto% fdlhg whi ch

noi ety has zero, one or two carbon atonms replace y N, the fused rings
optional |y nono-, miembared hydmdastornt omoiaty td formm aHuRed si) mambenedycl i c

aromati ¢ hydrocarbon group havi. fi.ve ring carbon  ato havi ng a carbon
atomwhich is the EHBF%{“C nQat"‘f*ﬁ@ﬁﬂPﬁ?J‘}' hag rﬂgo%%gré’&?ﬁgﬁj%% pl aced by

>0, >S, >NH or >N(fehitaldin) N, theRisbaFingB dptioRBRy AfHO- @iDal trkaibsttudbdom
optionally repl aced IQY%’N 15 and optionall'y nono- or di-substituted with

RP; ¢g)l& nonocycl i wit atic hydrocarbon group having five ring carbon
cLom, A ng. 2o R R SN OB iRl B AP prlBRA T
at two adj acent cagtBais, halhgE®oa®oh dtemawRizhfiotiie PBIFF attabifientar bon
noiety to forma fused six menbered aromatic ring, which noiety has zero,
one or two carbon hawmg one carbon atom replaced by >0, >S, >NH or >N(C1.4alkyl),
having up to one additional carbon atom optionally replaced by N,
15 and optionally mono- or di-substituted with R;
g) a monocyclic aromatic hydrocarbon group having five ring carbon
atoms, having a carbon atom which is the point of attachment,
having one carbon atom replaced by >0, >S, >NH or >N(C14alkyl),
and having attachment at two adjacent carbon ring members to a
20 four membered hydrocarbon moiety to form a fused six membered
aromatic ring, which moiety has zero, one or two carbon atoms
replaced by N, the fused rings optionally mono-, di- or tri-substituted
with RP; and
and enantiomers, diastereomers and pharmaceutically acceptable salts, esters
25 or amides thereof.
In one aspect, the invention provides a method for treating a subject
suffering from cancer, said method comprising administering to said subject a
therapeutically effective amount of a pharmaceutical composition comprising a
compound of formula (). According to one aspect, the cancer is p-53 deficient.
30 In another aspect, the invention provides a method for treating a subject
suffering from a p53-deficient tumor, said method comprising (a) administering
to said subject a therapeutically effective amount of a pharmaceutical

composition comprising a compound of formula (1) and (b) damaging the DNA
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replaced by N, the fused rings optionally nmono-, di- or tri-substituted
with RP; and and enantioners, diastereonmers and pharmaceutically acceptable
salts, esweris/03284or am des thereof. In one aspect, the i RCENSOBIB3Pr ovi des
a nethod for treating a subject suffering fromcancer, said nethod
conprising admnistering to said subject a therapeuti cal ly effective
?lrr;)un;\ of 03's@ﬁwtgmj@eutfdnc@tamplepby|a1nun|strat1mxn oﬁar[y\la-dama@ogrttee@meﬂb@lrml a
ccordin 0 one_  aspect e canc I C | n anot her
?spect tSFﬂQeI év@ﬁh FhioNZNY a%%lagomefﬁ eFBFa‘ %?ﬁ;t ”2’8% De[\iR suf fering
roma poy fil'bn W8Bbet $3d ] gﬁwéétmémé }oméa@ & Bbtng  to
sai d SUPJ ecaﬂﬁ é(gherg?)eét cg I'y egﬁ%tﬁ% iazda(rr)g‘;mtbdof rlﬁaﬁ@ har macltjaut | cazgl ]
Conposi loadmmﬁmrat@nrcgtaemnmnmmimﬁofmu Deprovides 0E§l e$eRHYilvels RE DNA 7
WO 03/032984 PCT/ USO2/ 8& sai d s%ﬁ etct tf ﬁq Y ;gg ¥
admi ni St r P&PTROUD H@g gurnQ Iy %‘[’ s a&&eﬁ( Bgucii? AY%¥ni zi ng
radiation g, e?affé?ef@r‘é% Y2l dis tharEfer. DNAadaﬂngneasMthﬂhe ragihediof t he

DNA damagi ng eatment 1's provided such that administratian of t he
conmpound ofredtarent fartiér) inpiudes dsknipistration vé ose Kl mereadditieal antirgancebnpound

of formula drn t he .t t

exanpl o 1ageritny® Rriicledr telel B B b S alent®, fo BORRRRIRYE L ol
further 'nﬁﬁ Bﬁ%étl\?éjghﬂbéhéétérﬁﬁuﬁf P0Ripks oﬂmmbﬁtttﬂlbhltbeedplwmaycaﬂmer
agents, to provide in total three or four (or nore) ent be

admi ni B er esk ohlowsn aemmismf@nemr meeneldhedngividual ﬁ/ﬁ? Spl eBrcoé‘Ef?ﬁj'Pﬂat i on

th I I
ingir\?mjﬁ:ﬂ n&é i ﬁf%’?@ﬁuéﬁﬂg%? g’wﬁﬂﬁﬁRgono édr%,&rd%% ere%y redu0| ng

the inci depggctsr degree of adverse effects. Exanples of such DNA-damagi ng

chem cal agents are conpounds_t hat cause DNA strand breaks dir such
as bl eonyci n. apirsgel skeh BNEgdamsging @Iﬁ%@al%‘a}e F@?&PW“&@ ﬁ%‘%t such

eyl ophospats ”@%@&Ehi s G A DIEPRRET} | DRA damBLE AL Eko
mel phaj an, berceggé@wawatursg ageﬁt@mhmme)tdmethgtmmner besuifamat i ons
t hereof. DNA damage may al so bhe
carboplatin, carmustine, cisplatinum, cyclophosphamide, dacarbazine,
ifosfamide, lomustine, mechlorethamine, melphalan, procarbazine,
streptozocin or thiotepa, or combinations thereof. DNA damage may also be
caused indirectly by topoisomerase inhibitors such as etoposide, irinotecan,

20 teniposide, topotecan, and doxorubicin or by antimetabolites such as
cladribine, cytarabine, floxuridine, 5- fluorouracil, gemcitibine, hydroxyurea,
mercaptopurine, methotreaxate, pentostatin, thioguanine, and triemtrexate.
Enhancement of DNA damaging effects and improved therapeutic responses
can be obtained by combining anticancer agents such as those exemplified

25 above.

A third aspect of the invention provides the use, or the use for the
manufacture of a medicament, of a disclosed compound for treating a tumor, in
particular, a p53 deficient tumor, and more in particular, a tumor selected from
lung, prostate, colon, brain, head and neck, and breast. Other tumors include

30 tumors of the stomach, liver, and ovary. A p-53 deficient tumor is a tumor
wherein the functions mediated by p53 are lacking or suppressed due to
genetic mutations in the gene encoding p53 or through deficiencies or

disregulation of proteins that modulate p53 expression levels and function.
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caused indirectly by topoisonerase inhibitors such as etoposide,

irinotecan, 20 teniposide, topotecan, and doxorubicin or by antinetabolites
such as wbadwsBhe, cytarabine, fioxuridine, 5- fluorour&cirlysoysaseiti bi ne,
hydr oxyurea, nercaptopurine, methotreaxate, pentostatin, thioguanine, and
trientrexate. Enhancenent of DNA damagi ng effects and inproved therapeutic

responses Examples obsudhnerdtdiys acsrMDiiacaranp14@RMr Aafiatites aspebt aisthehose
exenplified 25 above, A third as ﬁgt of the invention_provides the use, or
the use folveRHon pGHAesINGEeament Gf ailaieneiage. 80. é%@%@l%%@g%ﬂnﬁmd for

treating a tunDipel |ﬁ'verf’2i%r télgé'kéﬂéture% ApcasldriithatiBéal @

particular, a tunor selected from |lung, prostate, colon, aln ead and
neck, and bomsxslngcashmtlvteungresilenTcamelﬁeaB/etamomlst affa diselcsedrmnmpoum/er and

ovary. p- ent tu r is the_funct.ions ted by
053" s o | hekrora Obaasis & BB8mace e Gorep BBletatabr oAb ot R a oyBRient
encodi ng pa3n @k hithaedy ﬁﬁﬁmﬁh%%b?%u@ébne%ﬂh%qwrﬁéu@mmopﬁr@m@a.n t hat
nodul at e p53 expression levels and function /032984 PCT/ US02/ 33371
Exanpl es oBemsoh qrabirdectabler and/iitcal fdrmpulatioms;)andaimerreleasefoppulations t he

i nvention ncI udes the treatnent of a |l ate-stage, e.g., stage 3 or stage 4,
t unor. Theh §%8hti on al so features anti-cancer phar maceuti cal conpositions

conprising as amuu@nbnwawle@rﬁndaéu@rftsgés YEtheTRvetiod will siceph@sed conpound
5 of formula (1) nd a pharnmaceutically acceptable carrier. The active

i ngr edi@®nt appalrenibéronmthmd@taé@ld deserigtioraane examptesielowvoand flee papended ar
tunor, i nclé | ng aerosol, oral, injectable and topical fornulations, and
time-rel eaS8M8r mul ations thereof. Additional features and advant ages of

the invention will becone 10 @@tgaé@mesfcn fiort BEthéehaehtsh descri ption and
exanpl es bel ow, and the appended cla Detai [ ed Description of the

I nvention Pref ePsgliejably V¥ icBQOH, ((@@)Nh@lda, (Q@@)‘NHZ SOBYI¢NeioR3 or

- (S02) NH2. -(15%2|YRH§ preferably Wis COOH, -(CO NH2 or -(S02)NH2.

15 More preferably W is COOH, -(CO)NH; or -(SO2)NHo..
Preferably R; and R, are H, Cl or F.
More preferably, R, is H and Ry is Cl or F.
Most preferably R, and Ry, are H.
Preferably Y, Y4 and Y, are independently selected from N and C-R.
20  with the proviso that 0 or 1 of Yo is N.
Most preferably Y, Y1 and Y, are C-R..
Preferably R; is selected from the group consisting of —H, —OH, -CHj,
-CH,CHjs, -SCF3, -F, -Cl, -Br, |, -CF3 and -OCF.
Most preferably R is selected from the group consisting of H, F, Cl,
25 CHgs, OCHs.
Preferably Z is selected from the group consisting of O, S, SO, SO,
SO2NH, SO,NCH3, NHSO,, NCH3S02, NH, CONH, CONCHj3, piperazin-1,4-diyl
and a covalent bond.
More preferably Z is selected from the group consisting of O, S, SO,
30 SOy SO2NH, NHSO,, NH and CONH.
Most preferably Z is selected from the group consisting of O, S, SO, SO,
and SO>NH.



Preferably Ra and Rb are HH C or F. More preferably, Rais Hand Ro is C
or F. Most preferably Ra and Rb are H Preferably Y, Y1 and Y2 are

i ndependew0Olog/03Be£cted from N and CGRc 20 with the provi #OTiUsa/3837pr 1 of
Y2 is N Most preferably Y, Y1 and Y2 are CRe. Preferably Rc is selected
fromthe group consisting of -H -OH, -CH3, -CH2CH3, -SCF3, -F, -d, -Br,
|, -CF3 and - OCF&feldbdt Apt ep&mraeiﬂy;sdﬁstltmeﬁe\hkmﬁi’éds ﬁesmlbécbagom;ps consi sti ng
of H F, d Preferablfy Zis selected fromthe group

oI5

consustungs%?dégf@méfﬁgwc@@i O2NCH3, NHSQ2, NCH3SO2, NH, CONH,

CONCH3, pl@&%ﬁéhﬂ-l 4-diyl and a coval ent bond. More preferabl y Zis

sel ected fromthe group consisting of 0, S, SO 30 SO2, SO2NH, NHSO2, NH
and CONN. Wbiatralined <6 a7ob;/8-z(l|<zhrsmlaefﬁeﬁj7fcmo8ﬁyt engosup-pyoarsbs6i ﬁ@-xdf 0, S,
SO S and, SC2N 4 PCT/ US02/ 33371 _Pr.ef er abl ,

opt i ondl 1y s BBOEP L QUIG-DrO RE0B - W HTBUN Saol O O ISBEPUDPHA $1Brh  he

group consi SkaQ/loﬁeniBﬂ?ﬁEJb)éhzm@zﬂ-St Ba’V'dﬂﬂ5yI QenZo-C’M diokbn- 5”6’?'"69:“ 5, 6,
7 or 8-yl, benzo-1,2-pyran-5, 6, benzo- 2, 3-pyron-5, 6, or

8-yl, counmar Brylsj2634?tet;ah§3drpnumphoéo@rrarorrﬁ-sl 6, 7 or 8-yl,

b 1, 3, 2- 5., 6 8-yl ,
benzo- 1,3, 2- hePa ol s oD deth S 017, oNP0R S ArothRBEST a8l Ol U s
6, 7 or 8-yl : o ’ hiin e
S 7 by e e e ey A egtemapiedith ) .S

5 6, 18 7-yB, 70r &Yyl fidepet4td, Qmﬂ Foyiabx?-» % 4-ptrahydgpnaptiyd, 6, 7, or 8 i,
vz .o SroRH oo, O oty o ARV Ry Py o T
2, 3- di hydr obeenadur,3uaickol-8, 566 oF 77y|y2 3-@hPddingslBe Bzt hilophen-4, 5, 6 or
2,3-dihydrobenzofuran-4, 5, 6 or 7-yl, 2,3-dihydrobenzothiophen-4, 5, 6 or
7-yl, 2,3-dihydrobenzoimidazol-4, 5, 6 or 7-yl,
15 c¢) pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
d) benzoxazol-4, 5, 6 or 7-yl, benzothiophen-4, 5, 6 or 7-yl, benzofuran-4, 5, 6
or 7-yl, indol-4, 5, 6 or 7-yl, benzthiazol-4, 5, 6 or 7-yl, benzimidazo-4, 5, 6
or 7-yl, indazol-4, 5, 6 or 7-yl, 1H-pyrrolo[2,3-b]pyridin-4, 5 or 6-yl,
1H-pyrrolo[3,2-c]pyridin-4, 6 or 7-yl, 1H-pyrrolo[2,3-c]pyridin-4, 5 or 7-yi,
20 1H-pyrrolo[3,2-b]pyridin-5, 6 or 7-yl, purin-2-yl,
e) isoquinolin-5, 6, 7 or 8-yl, quinolin-5, 6, 7 or 8-yl, quinoxalin-5, 6, 7 or 8-yl,
quinazolin-5, 6, 7 or 8-yl, naphthyridinyl,
f) furanyl, oxazolyl, isoxazolyl, thiophenyl, thiazolyl, isothiazolyl, pyrroiyl,
imidazolyl, pyrazolyl, and
25 g) benzoxazol-2-yl, benzothiophen-2 or 3-yl, benzofuran-2 or 3-yi, indol-2 or 3-
yl, benzthiazol-2-yl, benzimidazo-2-yl, indazol-3-yl, 1H-pyrrolo[2,3-b]pyridin-
2 or 3-yl, 1H-pyrrolo[3,2-c]pyridin-2 or 3-yl, 1H-pyrrolo[2,3-c]pyridin-2 or 3-yl,
1H-pyrrolo[3,2-b]pyridin-2 or 3-yl, purin-8-yl.
More preferably Ar, optionally substituted with R® as described above,
30 s selected from the group consisting of:
a) phenyl,
b) coumarin-5, 6, 7 or 8-yl, benzo-1,4-dioxan-5, 6, 7 or 8-yl,
1,2,3,4-tetrahydroquinolin-5, 6, 7 or 8-yl, or 8-yl, 1,2,3,4-
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7-yl, 2,3-di hydrobenzoi m dazol -4, 5, 6 or 7-yl, 15 c) pyridinyl, pyrazinyl,
pyrimdinyl, pyridazinyl, d) benzoxazol-4, 5, 6 or 7-yl, benzothi ophen-4,
5, 6 or ™wWo9log/obmsrof uran-4, 5, 6 or 7-yl, indol-4, 5 6 ®CTSYY/33371
benzt hi azol -4, 5, 6 or 7-yl, benzim dazo-4, 5, 6 or 7-yl, indazol-4, 5 6
or 7-yl, 1 Hpyrrolo[2,3-b]pyridin-4, 5 or 6-yl, 1

H-pyrrol o[ 3, Zet@Ipydromdqumollﬁ 51r6 7@118 -yl ntd%epw4p50$ 201I37-gl,dye| 8j #- 4, S or

7-yl 201H— 3,2-blp purin-2-yl

|sgqU| nol i n- ée hy OB;F’@ 91é il] gi)}q izsglhgdroyscgpdcglpﬁ 5cﬁ1|°r'igx3élh)2r{3'5 6, 7
or 8-yl, qwmgd} Y’ y Nyl fjuranyl , oxazolyl,

i soxazol yl, thi oph%ﬁe fh5| a62(;ejrr 78),4 ?)Segfﬁ-ﬁggrﬁ'ﬁo@lh 5? Po - YI Im dazol yl,
pyrazol yl, arﬁ;l3-21§13g1)roimei0t—éx526)br2—w123t-mh)zdmbenp<bfﬁﬂma|2-4o|5 8-orl7-ylbenzof ur an- 2

3-yl dg 52 3 I benzi m dazo- 2-yl,
ndazoi? a-yi 23 APheestaestEpol & Bior7 i o 5y
H-pyrrol of g) %WHF?WI [%’Irﬁzﬁylobyﬁn\}’dmylépﬁd%r{ ylo[2, 3-c]pyridin-2 or 3-yl, 1

H pyrrol o 3, in-8-yl. Mre preferably Art,
opt i onal | yd)smmmmewt B, &er Zsyldesnadfiwan-4bB\@or 730, indok4) B@ e:d?-fyr om t he

, 7 8-yl
g(rag;g iozsgfd%(ﬂ‘" ||%§)§p2?3 §3§l’lq mcl?nggaé’ -?Pé?r hydrgtrqui ngl in-5 6, 7 or
8-yl, or 8f)ylurahyR o'%aéolymsd/)@z@%/l Qﬁ%%énﬁqﬁléﬁﬂ%' ?s%’iﬁﬂazo!yl _;)yrrolyl

tetrah dr oi soqui nolin-5 8-yl, indene-4; 5, 1, 2, 3, 4-
t et r ahydir onapiidazolyg, pyfrazghyl @nﬁl 1, 2- di hydr oi soi ndoI o- 4 5 6, or 7-yl, 2,

3 oL Reoten o . Bl gt B A sl iz et 3ghaglabry )
2, 3-di hydrglggnzot hi ophen-4, 5, 6 or 7-yl, c) pyri di nyl, pyrazinyl,

pyrimdinyl, pyridazinyl, d) penzothiop hen 4, 5, gr 7-y|, benzofuran 4,
5, 6 or 7-yl, iM@stpeeferblgAsr, 0pil9na“y$é)bstl§6§dm31 Rn-as, described abgve, is

ot o “soBef B oroh sEHGRINS of HRHGL EreboPA5RLH} L ERRSRY
15 indene-4, 5, 6, or 7-yl, 1, 2, 3, 4-tetrahydronapth-5, 6, 7, or 8 yl, 2, 3-
dihydroindene-4, 5, 6, or 7-yl, benzo-1,3-dioxol-4, 5, 6 or 7-yl,
2,3-dihydroindol-4, 5, 6 or 7-yl, 2,3-dihydrobenzofuran-4, 5, 6 or 7-yl,
2,3-dihydrobenzothiophen-4, 5, 6 or 7-yl, pyridinyl, benzothiophen-4, 5, 6 or 7-
yl, benzofuran-4, 5, 6 or 7-yl, indol-4, 5, 6 or 7-yl, furanyl, thiophenyl, pyrrolyl,
20  pyrazolyl, and benzothiophen-2 or 3-yl, benzofuran-2 or 3-yl and indoi-2 or 3yl.
Specific Ary, including the R substituent, are selected from the group
consisting of pyridyl, phenyl, naphthyl, 4-chloro phenyl, 4-methyl-3-chioro
phenyl, 4-chloro-3-trifluoromethyl phenyl, 3,4-dichloro phenyl, 3-chioro-4-fluoro
phenyl, 2-flouro-5-trifluoromethyl, 4-chloro-3-fluoro phenyl, 3,4-dimethyl phenyi,
25 2-napthyl, 4-trifluoromethyl phenyl, 4-bromo phenyl, 4-fluoro-3-methyl phenyi,
3-chloro phenyl, tetrahydronapthyl, 5-chloro-2-methyi phenyl, 3-trifluoromethyl
phenyl, 4-methoxy phenyl, 4-methyl phenyl, 2-fluoro-3-trifluoromethyl phenyl, 2-
chloro-4-methyl phenyl, 4-ethyl phenyl, 4-fluoro phenyl, 3,4-dimethoxy phenyl,
3-(dimethylamino) phenyl, 4-nitro phenyl, 4-cyano phenyl, 2-methoxy-4-methyl
30  phenyl, 4-trifluoromethoxy phenyl, 2-chloro phenyl, 4-morpholino phenyl, 3-
chloro phenyl, 2,3-dichloro phenyl, benzo[1,3]dioxolyl, 4-amino phenyl, 4-
hydroxy phenyl, 4-bromo-3-hydroxy phenyl, 4-chloro-2-hydroxy phenyl, 4-

11



g) benzoxazol -2-yl, benzot hi ophen-2 or 3-yl, benzofuran-2 or 3-yl, indol-
or 3-yl. Most preferably Art, optionally substituted with RP as descri bed
above, iswosloaxsed fromthe group consisting of: phenyl, PCT/US02/33371
benzo-1, 4-di oxan-5, 6, 7 or 8-yl, 15 indene-4, 5, 6, or 7-yl, 1, 2, 3,

4- tetrahydronapth 5, 6, 7, or 8 yl, 2,3 d|hydr0|ndene 4, 5 or 7- yl,
benzo- 1, 3chloos-8rhydrosy pBenyl, 2,4ytichioro Bhenyly draspR@oB-naethgxy GhGF‘Y'ﬁ%d

2, 3- dlhydrobﬁnz%f ﬁn 4, 5, 6 or 7-yl, 2,3-dihydrobenzothi ophen-4, 5, 6 or
7-y|, pyr| ¥nzot hi ophen-4, 5, 6 or 7- yl, benzofuran-4, 5, 6 or

7-yl, indol - 4 Pl?efe@alﬂpﬂ’mlselédﬂé@nwha tﬁd@r@pbmmb;stmgrdfm%,, GHD,; pyrazol yl,
and benzot hi ophen- Cglé benzof uran-2 or and indol -2 or 3yl.

Speci fic Aet: Hac-lQ@ngQ 2 (s, sSIG uaéthyC@PéD%l @@%‘Mr 5?39‘9‘?\%‘“{!1‘# oup

Sﬁgf\;fgl n%éfﬁ Bg%yl?f #xq%gﬁ%lhé(?%%%djpﬁgn?%& chi‘or 02’ p‘ﬁé?\wb%sz S-ehtoro

3hchl f)r 034C(d) ﬁ] ig)hmg]m{;ocz—l;zllsmgm%(ﬁ)@hrllhf-INlr(B@f?l’lt-lIgLy-lNCHgsm?@rlg- 3-fluoro
en | ma en napt ,
2 brgrm phefy éﬂﬁﬁﬁ é%ﬂ'hyr ﬂ\ép'ﬁyly'soz I %%W%_ é)&?nyli

tetrahydro pép;il Qléﬁm@hyl& cﬁ%% hﬂ?(??ﬁnylg @debeé’Jqqgge_tNyd; phenyl

4- met hoxy enyl’ r o- -trlfluororreth enI 2-

CE| or?) 4- rIBlgCDdME 2-0{'1“3(?!420%)@t-N¢IH3|(1]DH(@Hg)g)ﬁ}irhldwobdlphbwl2 mﬁdaz;]Qimﬁ‘thoxy
pheny I et am n 4-nitr n ano en
2- et I%Bxy-plj/fﬁﬁﬂhﬁm ¥ () Rﬁﬂ’n%’) 1‘)4|yt27‘ PF BrRYFY 1h§| é%@‘_ﬁ@% Yho- (F:)hl o)r/o phenyl ,

4- mor phol 'rﬁ&g r,ma-w FioB ﬁcﬁ"p‘h?n\f" ferﬁzxﬁ =djicpyabRdiRbRYY | |

benzo[ 1, 3] 4-amn droxy phenyl, 4- br ono- 3- hydr oxy
phenyl , 4-|'mimhcm|pe|2d1hyldyloxy phenyl 4- 11 V\D 03/ 032984 PCT/ USOZ/ 33371

hi 3- hyd h di chl h | | d

1 ado_ phony . MeSiepiaseyied Eales %&f@ LR hg of - on

Q_IS - - -
R AR, G 1 e o

cycl opent yT, exyl, -

ﬁ( c% éﬂlgé 0343 WWWWO)&/BQDW@%NHSW NNeH3CcocH3, - Nggz%?gie 2
_SCF3 -F, -d ,T%%?"Yef‘f;‘on %%%S&%m%wgz%&éé% POH3, - NH2,

-NHCH3,  penzimidazole compounds as disclosed in the Summary section above,

A. Terms
20
The following terms are defined below and by their usage throughout

this disclosure.

“Alkyl” includes optionally substituted straight chain and branched
25  hydrocarbons with at least one hydrogen removed to form a radical group. Alkyl
groups include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 1-
methylpropyl, pentyl, isopentyl, sec-pentyl, hexyl, heptyl, octyl, and so on. Alkyl
includes cycloalkyl, such as cyclopropyl, cyclobutyl, cyclopentyl, and
cyclohexyl.
30
“Alkenyl” includes optionally substituted straight chain and branched
hydrocarbon radicals as above with at least one carbon-carbon double bond
(sz)_ Alkenyls include ethenyl (or vinyl), prop-1-enyl, prop-2-enyl (or allyl),
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-N(CH3) 2, - N(CH2CH3) 2, - NCH3(CH(CH3)2), imdazolidin-1-yl,
2-imdazolin-1-yl, 10 pyrazolidin-1-yl, piperidin-1-yl, 2- or

3-pyrrol iwon3ps298L- pyrazolinyl, norpholin-4-yl, thionor pirolriusezi33sli

pi perazin-1-yl, pyrrolidin-1-yl, honopiperi d| n-1 -yl. Mst preferably RP
S selectedfromthe group consisting of H - OCH3, OCF3, -CH3,

- CH2CH3, -ieppropsanyl (oril- meE’t Ivinyl), butiﬂzenylmm—la)ezyl botagtienyls,-pentesylg] , - NO2,

ohar maceut 7y SETY & O S PR ool BdnsBihdt Buble <o osed

i n the Sunbends amd tripde bah@y,suchfas Teeber2d- drélgreupetat alymyRr € defined
bel ow and b%_ their upggge throuqhout%rt hi s c};Hsygl osudr%w)" l@‘hl ncl udes
& €

opti onal | Y"&ERst Atkgprldngludas gheloalkanil. Jais andalremear (5) af}djf darmease wi t h at

| east ane orma radical group. Al kyl groups include
nmet hy Ic5 Exﬂagg%tmﬁ%’ﬁ%hﬁo’iyl butyl, isobutyl, t-butyl, 1-

nethylpropyl pentyl, isopentyl, sec- pentyl hexyl, heptyl, octyl, and so

on. Al kyl incL es cycloal kyl, such as cyclo op I cyclobutyl
cycl opext yl, an (ilk EI'B‘HEQ% op a“b(l%thﬁ‘tu eqd ﬁg'alﬂh‘i@@@ta%blarsﬁh@dbst i tuted

[ t
SCrarant daiseainbeaRslios obugl 0B6LR R b SoPS AR B BBried oS!
pr op- | - enyAlkymyls incidegihyyl; padmmlybs buwylwaﬂalwﬂﬁ%s drb€8ion3371

i hyl -1- but I tadi enyl s
pent el o racliis i3 & BiHTE dicotbls BARCY pie Giele BoROLaiEnES ZroantAy. a

' f b are
arouped as Ly %mﬁéﬁéﬁwkﬁydﬁhé (RS hatyREY ool 12
or (E) and (2) forns are 5 included W|th|nthe i nvention. "Al kynyl™"

adi cal s a5 abodtralyt decter ity ibshllied sBACT FRRG Gananthes .

alkyl group with a terminal oxygen linking the alkyl group to the rest of the

15 molecule. Alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-
butoxy, pentoxy and so on. “Aminoalkyl”, “thioalkyl’, and “sulfonylalkyl” are
analogous to alkoxy, replacing the terminal oxygen atom of alkoxy with,
respectively, NH (or NR), S, and SO,. Heteroalkyl includes alkoxy, aminoalkyl,
thioalkyl, and so on.

20

“Aryl” includes phenyl, naphthyl, biphenylyl, tetrahydronaphthyl, and so

on, any of which may be optionally substituted. Aryl also includes arylalkyl
groups such as benzyl, phenethyl, and phenylpropyl. Aryl includes a ring
system containing an optionally substituted 6-membered carbocyclic aromatic

25  ring, said system may be bicyclic, bridge, and/or fused. The system may
include rings that are aromatic, or partially or completely saturated. Examples
of ring systems include indenyl, pentalenyl, 1-4-dihydronaphthyl, indanyl,
benzimidazolyl, benzothiophenyl, indolyl, benzofuranyl, isoquinolinyl, and so
on.

30 “Heterocyclyl” includes optionally substituted aromatic and nonaromatic
rings having carbon atoms and at least one heteroatom (O, S, N) or
heteroatom moiety (SO,, CO, CONH, COO) in the ring. Unless otherwise

indicated, a heterocyclic radical may have a valence connecting it to the rest of
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Al kynyl's include ethynyl, propynyls, butynyls, and pentynyls. Hydrocarbon
10 radicals having a m xture of double bonds and triple bonds, such as

2- pent en-WOﬂymyj9s4 are grouped as al kynyls herein. Al kynyl pdoasonst37i ncl ude
cycl oal kynyl . "Al koxy" includes an opti onal |y substituted straight chain
or branched al kyl group with a term nal yen | i nki ng .t he al k roup to
t he rest tife motecul®throligh @ carban R, SWH] g8 Ssfupdii k| 'd%q’Mxﬁ?r*HPaS Bxy,

i sopr opox ut ox but
il T ST S 1 1
tHg[ g‘r g:: k@fét&éé‘;{ 3 N HBsBetdelryand 7iting atesis aribetivgen Sancd nN@)atorSs, and SC2.

des al koxy, am noal kyl th | k
i ncl udes mﬁrayhay hedratween 1bﬁ‘flﬂﬁ‘éﬁ‘)¢?€§fpatqrﬁ§ P&h;?ﬁ@%g%ﬂmﬁée%\ﬁﬁhgdm%nry!any

f whi
o oupsS subRU RIS RDY DR AT o1 A fitordiiy Fasf e Rl BTy s ™ 1 ng

system con’hggmr@@daar@ﬁéu@(wgl y\emrbatylx ubadrcﬁﬂamrrm'rfeded:ar bocyclic aromatic
25 ring, said systemmy be bicyclic, bridge, and/or fused. The system nay
i nclude rings that are aromatic, or partially or conpletely saturated.

Exanpl es benZIF%an&Zégk@rﬁlquﬁéngﬁs henylo., BROR ek, sdctfadifoad onapht !

i ndanyl, enzot hi opheny f benzof uranyl ,

I soqui nol iopYibnaindorsdensea. wiiDat Id@tlenald;ysmbyé.tltuhenicxtalbesy@ptqr(b!@é&l‘pyydlc
substi t ut ed aromati ¢ and nonaropmmatic _ri

| east 18ne fivet ef ﬁét'ﬁﬁﬂb@re%a“?@a% ringre FOF 82 VIHF‘g{ %&&na&%@ ﬂ atCOQ

in the ri H &Erogrohfitier é‘dntéf icabrgay have a
val ence co F]"e’c?hﬁ&b?q&?%ﬁ ’gﬁ}eedél?glgfg 13 W5 03 032 rmgﬁ BCT/ US02) 335,71y t he

mol ecul e tﬁm@g@hamm@cbmmwrwntbaotopd@nauy supstitotedfivariad somambegedt nr ough

a heteroatom such d 1-
het er ocyclGArD ‘Pﬁié'ﬁ@?%@&ﬁfgﬁy #?'cfré”&al?ﬁ5'”§F§1€%’C}b§fei?e°§§ﬁ°feﬁ’§%£§dgerr?lnggyglt ijfns;
there may rﬁ nﬁ%? anbrraﬁfgﬁn%BﬁG&ﬂ%Wﬁﬁ 96 shRf RV airaR-mMensihéred in the

ring, 5 an pre er en 1 and 3. A heterocycl¥ may be %aturated
unsat usat esfonmtionirg mag/e:ogtam HeRardaninogen riamsomagnedt s SWL[E@E‘ ered

ring, or 1, 2 or 3 heteroatoms selected from oxygen, nitrogen and sulfur where
it is a five-membered ring.
Examples of heterocyclyls include thiazolyi, furyl, pyranyl,
isobenzofuranyl, pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl, pyridyl,
20  pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl,
purinyl, quinolyl, furazanyl, pyrrolidinyl, pyrrolinyl, imdazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperidyi, piperazinyl, indolinyl, and morpholinyl. For
example, preferred heterocyclyls or heterocyclic radicals include morpholinyl,
piperazinyl, pyrrolidinyl, pyridyl, cyclohexylimino, cycloheptylimino,and more

25 preferably, piperidyl.

Examples illustrating heteroaryl are thienyl, furanyl, pyrrolyl, imidazolyl,
oxazolyl, thiazolyl, benzothienyl, benzofuranyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl.

30
“Acyl” refers to a carbonyl moiety attached to either a hydrogen atom

(i.e., a formyl group) or to an optionally substituted alkyl or alkenyl chain, or

heterocyclyl.
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Het erocycl yl al so includes fused, e.g., bicyclic, rings, such as those
optionally condensed with an optionally substituted carbocyclic or

het er ocycWD®3/082984 ve- or si x-nmenbered aromatic ring. For @eXargsoz33371
"heteroaryl"™ includes an optionally substituted six-nmenbered

het eroaromatic ring containing 1, 2 or 3 nitrogen atons condensed with an
optionally substituted five- or six-nenbered carbocyclic or heterocyclic

aromatic ring. Said,heterocycl.ic five- or sjx- nenbered, aromatic ring
condensed wi th tHE%s8 cpaflqg,%n 'B&“QF?(iﬁH%'ﬁ)p@Ek)do’ll?am&?%r?&q 0dP; 889 ray cont ai n
1, 2 or 3 piciéR@RNcIAbRITEr BRIAE akla swbstitddnt: menbered ring, or 1, 2 or 3
het eroat ons sel ected from oxygen, nitrogen and sul fur where it is a

five-menbered ring. Exanples of heterocyclyls include thiazolyl, furyl,

Poxasdl yi . pyr Paomedtop AKUERGY tepro e Stali o AN Ghai ot 1 21 i

i soi ndol y! optiortalyydubstinited divdlentalkanyy Fadickis BatN las, fored@aiplé, mBityiédd, di nyl

pyrrolinyl, imnmdazolidinyl, imdazolinyl, pyrazolidinyl, pyrazolinyl,
pi peri dyl , efhyianeapregylene oyiene peaiyleneserdteiviens.. For exanple, preferred
het erocycl yl s or heterocyclic radicals include norpholinyl, piperazinyl,

pyrrolidinyl, pyridyl, cyclohexylimno, cycloheptylimno,and nore 25

preferably, pip@dkelyddiylExepreents, bhaidgoas tathdabeve atidightiar drahehind
furany] ., pyrrolyl, imdazolyl, oxazol %I , thiazolyl, benzothi enP/I ,
benzof It anghaingetionally substtitedinalenkatsede radisalssiah as.doyexample; Acy| -

refers to ' t | r |.e., a
formyl gro 5@5‘9%’ grily?éo t?%%ﬁﬁ%%@???h%@%ﬁ%ﬁHos(r&glr}ﬁgfr?%lgE‘: éai n, or
het er ocycl garbohdato® 0Ei0P298HoHER pHiSORALBBSAAUId Hddbe"urtmatltadédigen” i ncl udes

fluoro, chloro, brono, and iodo, and preferably chloro or bronpo as a
substituent. 5 "Al kanediyl" or "al kyl ene" represents straight or branched

S Pt o P RE  SERAR) cQ dERRr USR0S e
15  aryl or heteroaryl group, wherein aryl and heteroaryl have the definitions
provided above. In particular, benzoyl is phenylcarbonyl.
As defined herein, two radicals, together with the atom(s) to which they
are attached may form an optionally substituted 4- to 7-, 5 —to 7-, or a 5- to 6-
membered ring carbocyclic or heterocyclic ring, which ring may be saturated,
20  unsaturated or aromatic. Said rings may be as defined above in the Summary
of the Invention section. Particular examples of such rings are as follows in the
next section.

“Pharmaceutically acceptable salts, esters, and amides” include

25  carboxylate salts (e.g., C 1galkyl, C 3.5 cycloalkyl, aryl, C ».10 heteroaryl, or C ».
10 Non-aromatic heterocyclic) amino acid addition salts, esters, and amides that
are within a reasonable benefit/risk ratio, pharmacologically effective and
suitable for contact with the tissues of patients without undue toxicity, irritation,
or allergic response. Representative salts include hydrobromide,

30 hydrochloride, sulfate, bisulfate, nitrate, acetate, oxalate, valerate, oleate,
palmitate, stearate, laurate, borate, benzoate, lactate, phosphate, tosylate,
citrate, maleate, fumarate, succinate, tartrate, naphthylate, mesylate,

glucoheptonate, lactiobionate, and laurylsulfonate. These may include alkali

15



"Al kenedi yl " represents, analogous to the above, straight or branched 10
chain optionally substituted bival ent al kene radicals such as, for exanple,
propenyl ewe,03bsvenyl ene, pentenyl ene or hexenyl ene. | n suekTrsd/salis, the
carbon atom|inking a nitrogen preferably should not be unsaturated.
"Aroyl" refers to a carbonyl npiety attached to an optionally substituted
15 aryl or mettlambaliali gadhpatiohe sacin asrspidilandpdtassuog oalcitmay and he
definitions provided ab@ve. [ nt8 articul ar, bﬁé}zgﬁll i s r%hera{;kﬁllrcar onyl. As
defi ned hel"EGRESIUR, GSHFL 4P S10NF glé’t"ﬂBF”%“frﬁ’g CHIBHAY OBV M t hey are
at t ached namiri@eéﬁmQﬁﬁ@@%t@m%ug\pﬁémwrﬁ&némétﬁy@miné triﬁ%gﬂ%@iyr%ea 5- to

6- menbered ring carbocyclic or erocyclic ring, which rin
sat ur at ed, ard ethdamineat Bele exarptaved.M Besge detraln jehatpateutioal Bafts,idd above

in th f. t ' tion. Partigul | f hri
are as Tol BN RokHET B8 T crnEh S RRpREed FPuh o) BEReRten) o sal ts,
esters, anReam@%éixﬁg_rmiioﬁﬁ%c%@tiéar;f@e@ép@éctﬂefa%ligés oetHe invenfiadirdikae . C 3.8

cycloal kyl, aryl, eteroaryl, or 2 non-aromati c heterocyclic)
ami no aci dtheseideariyed feann emmasnis; primaiy Cans alky amines andesegardany di (Gasonabl e

wth the teDaBes DRBRORIEN R Ea o RS bh KRR pery MbREp R oGy *"
al | er gi ¢ r peRedEFOMARSHREMBIstids\EOriigining atneastdmeawitrogeneitbreand0
hydrochl oride, sulfate, bisulfate, nitrate, acetate, oxal ate, valerate,

ol eat el0 pariipnallydetweenriaand 2|agditianal hpiaregtemss Rtedatred anides vee

phosphat e, |t5:ate, . f S I n , at e,
napht hyl at g,éﬁén%ds@{)&aemm%{'%cgﬁ'égw (ﬁgf@aw é@?’ﬁ%@%&‘ﬁaﬁ@ %ﬁ%ﬁ)ﬂ?ﬁ%‘ﬁ@%ul f onat e.
These may ReplreséntativiegdhariracéOtioSOSRSPatite Bistdss of B3 ilvention atcladel CaJ. kal i
earth cations such as sodium potassium calcium and nagnesium as well

as non- t ox7 8lkyhdfromi eieoalids Rhera yantibBanYlth -alrikyl esters. Fuefasrad esters as

tetramet hyl F“”%% yl am ne, trinmethylam ne, and ethylam ne. See
exanpl e, Si. Y erlgteH,’g;ll g??’eg ., "Pharnmaceutical Salts," J. 5 Pharm Sci.,

1977, B%:1-19, which is incorporated herein by reference. Representative

phar maceuti cal | y_acceptapl e, am.des of the invention include  those derived
from anmoni a, pri et fUEJe&F KHpFludes maammals such A funans ard angnals

(dogs, cats, horses, rats, rabbits, mice, non-human primates) in need of
observation, experiment, treatment or prevention in connection with the
relevant disease or condition. Preferably, the patient or subject is a human.
20
“Composition” includes a product comprising the specified ingredients in
the specified amounts as well as any product that results directly or indirectly

from combinations of the specified ingredients in the specified amounts.

25 “Therapeutically effective amount” or “effective amount” means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the condition or disorder being treated.

30 '

Concerning the various radicals in this disclosure and in the claims,
three general remarks are made. The first remark concerns valency. As with
all hydrocarbon radicals, whether saturated, unsaturated or aromatic, and
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al kyl' ) am nes. Secondary am nes include 5- or 6-nenbered heterocyclic or
het eroaromatic ring noieties containing at | east one nitrogen atomand 10
opti onal Iwowawsmen 1 and 2 additional heteroatons. PreferPed/tsnt/sssl are
derived fromamonia, C 1.3 alkyl primary amnes, and di (C 1-2

al kyl')am nes. Representative pharnmaceutically acceptable esters of the

I nvent i on witherder fot oycit ksttaight chaih,ayrdrantiied, arnghelsy simiarty wiiealll (C 1.6
)aI kyl esters. Preferred esters i ncl ude math atient" or

"subj ect " hekeogyelic iasisals. eashdadies! nchides st Hﬂ?érﬁ@@'caléd’gégat ¥Be @ndnor ses,
rats, r ab%&ﬁovéf%ﬁteb VARt W&L@ﬁda@ﬁt%blc‘a% fo‘r@ iQted QQ%ﬁé 68t of the

experi ment revention i n connection Wth't el'evan
d| sease orclalmdmecnmntéid@ﬁbrmmae thétethpatLibstituent issam plkyteniesom human. 20

" Conposi tion" include roduct co i sing the specifi |ents in
the spéci fYSRGABART %3'8% At %SBWY%DEY%&Q& %QHE‘LS rPQ‘QYFES(b ?eé'g?
I ndirectl | t eC|f|ed
amount s, SROVRRIEASR ARG PP (inRiRaR, R exBRicly bﬁ?ﬁ’.‘“ﬁe‘@gﬂ%@n@’ means
t hat anndinkingftmnpar@otthepnulmtutﬁ|er1mrﬁmamla (Ix avhicly tinks Krantd Aticits t he

bi ol ogi cal or nedicinal response in a tissue system aninmal or human that
I s being sought by a researcher, veterinarian, medical doctor or other

clinician, Wi Gaddid, v&&éa@'dr%vmafur@rfragfmémg SSVABTRhbirl &v condi tion or

di sor der bel ng treated Concerning the various radicals in this
di scl d8ur ejmmstondttomcdm@a aubstltuﬁederedgwamaoastrm@m fragmestsdiysiroqardyisi r st

St ur at o0, MOHAS iR adicblseaneAning BB E BBt Hhe A G071

whet her org|Re ICé(IRi/mﬂ cﬁ:\daﬂkﬂhénd3B?(kl@alk@hylt(wwmfhroﬁfaﬂlcair&mgémb{eﬁ)| y with

al | heterocycllc radi cal s, 'each radi cal 1ncludes substituted radicals of
that type amdell aseomespandingidivalent radioels auch pe sllefene, alkewienas i ndi cat ed

i, oty e FRACHE Ehrth bRkl bhbplABhERS kPR sl
hydr oggn %&ﬁﬁnfr@@#@dn(@dt@@@rﬁ\,tén@ét least one heteroatom. Examples of
monovalent heterocarbyls include acyl, acyloxy, alkoxyacyl, heterocyclyl,
heteroaryl, aroyl, benzoyl, dialkylamino, hydroxyalkyl, and so on. Using “alkyl”
as an example, “alkyl” should be understood to include substituted alkyl having
one or more substitutions, such as between 1 and 5, 1 and 3, or 2 and 4
20 substituents. The substituents may be the same (dihydroxy, dimethyl), similar
(chlorofiuoro), or different (chlorobenzyl- or aminomethyl-substituted).
Examples of substituted alkyl include haloalkyl (such as fluoromethyl,
chloromethyl, difluoromethyl, perchloromethyl, 2-bromoethyl, perfluoromethyi,
and 3-iodocyclopentyl), hydroxyalkyl (such as hydroxymethyl, hydroxyethyl, 2-
25  hydroxypropyl, aminoalkyl (such as aminomethyl, 2-aminoethyl, 3-aminopropyl,
and 2-aminopropyl), nitroalkyl, alkylalkyl, and so on. A di(C 1.6 alkyl)amino
group includes independently selected alkyl groups, to form, for example,
methylpropylamino and isopropylmethylamino, in addition dialkylamino groups
having two of the same alkyl group such as dimethyl amino or diethylamino.
30
Third, only stable compounds are intended. For example, where there
is an NR'R” group, and R can be an alkenyl group, the double bond is at least

one carbon removed from the nitrogen to avoid enamine formation. Similarly,
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nore hydrogen atons renoved (nultivalent). An exanple of a bival ent radical
linking two parts of the nolecule is Zin fornmula (1), which links X and
An. Secormp osmshosal s or structure fragnents as defined hewpeirrnusar/as310
understood to include substituted radicals or structure fragnents.
Hydrocar byl s include nonoval ent radicals containing carbon and hydrogen
such as al WHere aadastiad linsiskamyptiorzy spDladay, if it dndbsarst| trad &sprpbridtehet her

aromatic Ob Hnsaturated3 z wel | as correspondi ng dival ent radicals such
as al kyl en€Y9§ &) Is(yRe AR, and .so on. Heterocarbyls incl ude
nonoval ent and dival ent radicals 15 contai ning carbon, hydrogen, and at

| east one heteroatom Exanples of nonoval ent heterocarbyls include acyl,
acyl oxy, al koxy&orpotlredsobityedhydntionreredudheyteseaibmd in themeay section.
dialkyl m no, hﬁgr§x5g#£%l, and so on. Using "alkyl" as an exanple,

"al kyl "“shoul d 88d to include substituted al kyl having one or
mor & subst i { ut i O inseiebrPfodifbsqRs ibat enﬁorinr?%oﬁ fOnsét gnd 4
substituents. The substituents may e same |hy roxy, dimet hyI)
simlar (ergessibopobyancar usirfg @m@nt n(owelesibleh@ﬂors as described in the
am nonet hy substltuted Exanpl es of substituted al kyl include hal oal kyl
(such as f H chloronethyl, di fl uoronet hyl, perchl oronethyl,

2- br onoet hyl , perfluoronethyl and 3-iodocycl opentyl), hydroxyal kyl (such
as hydroxynethyl hydroxyethyl 2- 25 hydroxypropyl, am noal kyl (such as
am nomt® hyl , Emefaﬁadmmpeum ebperapyla | wemdnadarasrdgacubgd jn nitroal kyl,

E‘LI‘ZL?LEVLF@H""%%?&"EOO@89 45 e ) OB o5 " openent |

i sopropyl yl pCoRthodrtl RERe T on di al kyl'am no groups having two of| the
same al kyl_group such as dinethyl amno or diethylamno. 30 Third, only
stable co ound52-d4f£4+0ﬁtl@nekmlanda‘@) pbamyibﬂH—beﬁmmddmi&eS -dasbanyliblR R'| gr oup,
and R can|be an group, t he doubl e bond is at |east one carbpn
removed f onltheaﬂh @n to avoid enamine formation. Similarly, 17| WO
??l ?gzgggegtc,w t he%gﬁgﬁé?noﬁl?&h@ rogg)g(gak)hﬁﬁyl; ql-ﬁt?bﬁ?%nﬂnfﬂr%oue;gé Dggﬁpoljads
of the inyenti opcanbexylic atidrandidsecri bed i n the next section.
3 2-[4-(4-chloro-3-trifluoromethyl-phenoxy)-phenyi]-1H-
benzoimidazole-5-carboxylic acid amide
4 2-[4-(3,4-dichloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
5 2-[4-(3-chloro-4-fluoro-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
5 2-[4-(2-fluoro-5-trifluoromethyi-phenoxy)-phenyl]-1 H-benzoimidazole-
5-carboxylic acid amide .
7 2-[4-(4-chloro-3-fluoro-phenoxy)-phenyl}-1 H-benzoimidazole-5-
carboxylic acid amide
8 2-[4-(3,4-dimethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
9 2-[4-(2-naphthyloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
10 2-[4-(4-trifluoromethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
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5 B. Compounds The invention features the treatnent, or inhibition of onset
or progression, of cancer using one or nore Cdsl inhibitors as described
in the Swomwang29section. 10 Preferred conpounds of Fornul 2Cir/use?/a33made as
described in Exanples 1-100 and are selected from t he group consisting of:
EX Conpound Nane 1 2-[4-(4-chl oro-phenoxy) phenyl ] -
H-benzoi mjdazol e294q4arbdroxmd-plen®o)) th@ HZben20|m|dazole-5 ~carboxylic
2-[ 4- (3- chl1dr o- 4- net hy| - phenoxy) - phen -1 H benzoi m dazol e-5- carboxylic
aci d anide¢ 3 2- [ @ClABKIr o-3-tri f1 uor onet hyl - phenoxy) - phenyl ] -1 H
benzoi m dgzore="55
2-[4- (3, 44dichl o g&éﬁgﬁ@@%@ k'ﬁ@ﬁﬁeﬁsﬁﬁb%hnez” i fdbonzginmidazoledvii ¢ | aci d
am de 5 24[ 4- ( 3t catboxglictatidunmidephenoxy) - phenyl] 1 H benzoi mi dazol e-}5-
car boxyl i ¢—aeidam -[4-(2- =S-trifl e -p-h y)-p he
nyl]- 1 Hyhenzo aﬂﬂe(%tqféom@w%)cpheeylh&Hob%oa@Idrazole-5—carboxyhc
2-[4-(4-chl'oro-8 &-P%ﬁgphenoxy) -phenyl ]-1 H benzoi m dazol e-5- carboxylic
acid am de 8 2-| 2 | met hyl - phenoxy) - phenyl ]-1
H-benzoi ni dazol £25446/6)D8etrahyai- da;ﬂﬁthdl@n%-?fo[x?) pRengiphthyl oxy) - phenyl ] - 1
H- benzoi ni|dédzol e- 5-car boxyl ic acid amde
2-[4-(4-tnifl uorB%%CHm' %@r@x%rbﬁhﬂﬁyaqld ﬁ"}‘ﬂ%enzm m dazol e-5- carboxylic
acid am dg 18V
2-[ 4- (4- bngrp- pheﬂﬂ?f’ﬁﬁ’% fwétqﬂm ?‘gf%h‘é’i%ﬂfe" Or"B(')dxafPfe -5- aci d am de
12 2-[4-(4-fl uof cadorplidistid@midexy) - phenyl ] -1 H ben20| m dazol e- 5-
16 2-[4-(3-trifluoromethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
17 2-[4-(4-methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
18 2-[4-(4-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
19 2-[4-(2-fluoro-3-trifluoromethyl-phenoxy)-phenyl]-1 H-benzoimidazole-
5-carboxylic acid amide ‘
20 2-[4-(2-chloro-4-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
o1 2-[4-(4-ethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
9 2-[4-(4-fluoro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
03 2-[4-(3,4-dimethoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
o4 2-[4-(4-carbamoyl-phenoxy)-phenyl]-1 H-benzoimidazole-5-carboxylic
acid amide
o5 2-[4-(3-(N,N-dimethyl)amino-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
o6 2-[4-(4-nitro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
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carboxylic acid am de 13 2-[4-(3-chl oro-phenoxy)-phenyl]-1

H benzoi m dazol e- 5- car boxylic

acid anm de 14

2-[ 4- (5, 6W0,0808M84 ahydr o- napht hal en- 2-yl oxy) - phenyl ] -1 H PCT/US02/33371
benzoi m dazol e- 5-carboxylic acid am de 15

2-[4-(5-chloro-2-nethyl -

acid anide 16 2| p44{3-dyahdIphenory)- bNén;ﬂPeHEbérﬁzonﬁldazblb 8-carboxylic
H- benzoi mi @ézol g-5- carboxylic acid am de
2- [ 4- (4- mpt hoxy}| @‘Hér?é&'?? phenyl ] -1 H-ben20| m dazol e-5-carboxylic ad
am de 18 Z={#4=(#zT HY: = g H =o=carb
20 d ant db 080 2] TR TR A P PR Ve R B -
H-benzoi m dazol pprdpigrs oyl i ¢ aci d ami de 20
2-[4-(2-chloro-Y-nethyl - phenoxy)-phenyl -1 H henzoimi dazole-5- carhg
acid anide 21 2} ?i4((&£@fmy-mm§yg-phsnélwV—qunzmmld320|9-5-carboxyllc
H benzoi m 8 zol e éd%ﬁﬁ@ xyI ic acid amde 22
2-[4-(4-fluoro- %enoxy phenyl ] -1 H-benzoi m dazol e-5- car boxylic acid
23 2-[4- (3, 4- di pegag3ytigthgisamamdeyiamenox)- Eh@@,n OHBehoihigta2olecsy bOX
aci d ami de304 2 [ 4-(4- carbanoyl - phenoxy) - phen
H benzoi m dazol eC@b@éyllﬁﬁ@qj 2enidgci d anmi de 25
2-[ 4- (3- ( N NTiTEtH LS ey T Breny i =k - teenzoini-dazr gt e-5-
car boxyl i ¢34qci d g:[r{laé%-’pgébyﬁtdﬁ) fﬁéﬁ}fﬂi 1@-%%8@@1??@%;#@%@%%6%@
H benzoi m dazol eafmidgar boxylic acid am de 19 WO 03/032984 PCT/ US02/ 3
27 2-[4-(4-cyanp-phenoxy)-phenyl]-1 Hhenzoim dazole-5-carboxylic
L4~ 2 2-[3-chloro-4-(3,4-dimethoxy-phenoxy)-phenyl]-1H-benzoimidazole-
5-carboxylic acid amide
33 2-[2-chloro-4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
a4 2-[3-chloro-4-(4-fluoro-3-methyl-phenoxy)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide
35 2-[3-chloro-4-(2-methoxy-4-methyl-phenoxy)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide
36 2-[3-chloro-4-(3-chloro-4-methyl-phenoxy)-phenyl}-1H-
benzoimidazole-5-carboxylic acid amide
37 2-(6-p-tolyloxy-pyridin-3-yl)-1 H-benzoimidazole-5-carboxylic acid
amide
38 2-[4-(3-chloro-4-fluoro-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
39 2-[4-(4-ethyl-phenylsulfanyl)-phenyi]-1H-benzoimidazole-5-carboxylic
acid amide
40 2-[4-(3,4-dimethoxy-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
41 2-[4-(4-chloro-phenyisulfanyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
42 2-[6-(4-chloro-phenylsulfanyl)-pyridin-3-yi]-1H-benzoimidazole-5-
carboxylic acid amide

phenoxy) - phenyl ] -1 H-benzoi m dazol e-5- carboxylic

id
ylic

xylic
am de

ylic

3371
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acid am de 28 3-{4-[4-(5-carbanoyl -1

H- benzoi m dazol

-2-yl)-phenoxy] - phenyl }- propionic acid 29

2- [ 4- ( 3- caipams29phenoxy) - phenyl 1 -1 H benzoi m dazol e- 5- car poTgusor33saci d
am de 30 2-[4-(3-diethyl carbanoyl - phenoxy) - phenyl ] -1 H benzoi m dazol e-5-
carboxylic acid amde 31 2-[4-(3-pyridyloxy)-phenyl]-1

H benzoi m dazol
2-[3-chl or43 4- (
S-carboxylic ag

e2-f6-¢ahisihyl-p e ngsutfanaipyeidBie3-yl]-1 H-benzoimidazole-5-
3, 4- di net hoxy- phenoxy) - phenyl ] -1 H benzoi m dazol e-
i GRraex\die apid anide chl or 0- 4- (4-chl or o- phenoxy) - phenyl ] -

H- benzoi ntdazut
2-[3-chl of g4 4- (
benzoi m dazol e-

Z TR RS sl ooy v g penzomidazote-
S-eardoxylic bcidarnidean de 35

é-&(%ﬂugfq-éhwl phgnydk1 gaénzoim|da26le-5-carboxylic acid
3-,&“ or o- 4- et hyl - phenoxy) - phenyl ] -1 H
5%careboxyl ic acid am de 37 2-(6-p-tolyl oxy-pyridin-3-

?—ﬁ-@ﬁéhﬂmﬁdr@l]&ﬂ-@enﬁdﬁhﬂeaﬁﬂe—&carbox lic acid amide

uor o- phenvl sul fanvl)-phenvl]1-1 H benzoim dazol e-§

2dd-(R-cBpro-phanyl-peenyil-15hbenzejmidaas)e-P-gaibeylic-acid
e-5-carboxylic acid am de 40
rﬁ‘ﬂ?{}fephenw sul fanyl ) - phenyl ] -1 H benzoi ni dazol e- 5-

%-%cﬂ%r&phén?lﬂ-pﬁ@h?lﬂ-q'I-Pbéﬁidiﬁﬁ'diémJS)cd?bWic] acld
e-5- carboxylic”acid am de 42
mferd)el sul fanyl)-pyridin-3-yl]-1 H benzoi m dazol e- 5-

S pyridyl)y-phenyll-1 H-benzoimidazole-5-carboxylic acid amide

2-[4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid

2-[4-(4-methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic

acid

2-[4-(4-fluoro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid

2-[2-chloro-4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-

carboxylic acid

2-[4-(4-nitro-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic acid

2-[4-(4-chloro-phenyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid

2-[4-phenoxy-phenyl]-1H-benzoimidazole-5-carboxylic acid

2-(4-phenoxy-phenyl]-1H-benzoimidazole-5-sulfonic acid amide

2-[4-(3,4-dichloro-phenylsuifamoyl)-phenyl]-1H-benzoimidazole-5-

carboxylic acid amide

2-[4-(4-chloro-phenylsulfamoyl)-phenyi}-1H-benzoimidazole-5-

carboxylic acid amide

yl)-1

2-[4-(4-nitro-phenylsulfamoyl)-phenyl}-1H-benzoimidazole-5-

carboxylic acid amide

2-{4-(4-bromo-phenylsulfamoyl)-phenyl]-1 H-benzoimidazole-5-

carboxylic acid amide

2-[ 3-chl opo-4-
benzoi m dazol e-
2-[3-chl or%§4-(
benzoi m dazol e-
H benzoi m gigzol
2-[4-(3-chlarao-
carboxylik acid
H benzoi nj #4zol
2-[ 4- (3, 4t di net
car boxyl i aci
H benzoi n 4&zol
2-[6-(4-chloro-
car boxyl i 26¢

50

51

52

53

54

55

56

57

58

59

60

61

62

2-[4-(4-trifluoromethyl-phenylisulfamoyl)-phenyl}-1H-benzoimidazole-
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WO 03/ 032984 PCT/ US02/ 33371 43

2-[6-(4-net hyl - phenyl sul fanyl)-pyridin-3-yl]-1 H benzoi m dazol e- 5-

car boxyl iwoaagioskosdri de 44 2-[4-(4-trifluoromet hoxy-phenyl seicrarsyt/33sphenyl ] -1
H benzoi m dazol e- 5-carboxylic acid am de 45
2-[4-(4-fluoro-phenyl)-phenyl]-1 H benzoi m dazol e-5-carboxylic acid am de
46 2-[ 4-phenyl - pbesaybdxylickdieamiden dazol e- 5- carboxylic acid am de 47
2-[4-(2-chloro-pbhenyl)-phenyl]-1 Fthn7ninjda7aniRtParhnxyliP aqid am de
48 2-[ 4- (4-ghl o 8=[AH@raphtivyisiiamoul)-pheryll-d Hberzaimidazolerbinsthoryticaci d
am de 49 25pa- ( Z-Q&r%rqw -phenyl]-1 H benzoi m dazol e-5-carboxylic acjd
amde 50(2-[4- A= HBIRS- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-carboxylic
acid 51 24[ 4- (4} pgaliaxyietiospphenyRuEaolhpHEygrreibaEndereiiezSledar boxyl i c
acid 52 2- p4-(4-fzf{ugr 0- phe_ngxy) - phenyl ] HJPI—I- benzoi m dazol e-5-car boxyj ic
acid 53 2-[2- chfaibexylig acigranids- phenoxy) - phenyl ] -1 H benzoi ni dazol e} 5-

b |" —tb a4 N I A IA_I'J. II )‘\ II I.I1_rl

(If[)eﬁ)z(gi Im( gg‘z';)fe?g4-gg¢-§g@‘yﬁ%¢@éggp.@ﬁé‘tggﬂ-%ﬂ{azﬁ@i{f. @h?@ﬂy Elﬁenyl ) - phenyl ] -1
H benzoi ni| dazol ebenzsifidedlé-S-carbexylltadid bfniggenoxy- phenyl ] -1

H benzoi midazol e-5-carboxvlic acid 57 2-(4-phenoxy-phenvyl]-1

H benzoi ni g zol p244<dtmerihelineiddylaphenyisufgmoyl)-phenyl]-1H-

2-[4-(3, 41 dPchl pg.g- f -phenyl.]l-.1 H benzoi m dazol e- 5-
caE bo§<yl i¢ acid é%%%ﬁ%’?{%%@%&o&%ﬁ@é?sul f amoyl ) - phenyl ] -1
H benzoi mf dazol e254-(8 a1-8RKIdrbHeebHe@iioiglZhino)-phenyl]-1H-

2- [ 4- (4- ni 67o- phenyl sul f anoyl ) - phenyl ] -1 H benzoi m dazol e-5- carboxyjic
acid amide 61 2 panzaimidazaieSrearppxylictagih@nid@henyl ] -1 H benzoi ni dazpl e- 5-

car boxyl i ¢—acid é—'Eh‘I‘Io':ro-Z-[4-(3,4-dichIoro-phenoxy)-phenyl]—1H-benzoimidazole-S-

68
carboxylic acid amide

69 2-[4-(4-methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid methylamide

70 2-[4-(4-chloro-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic
acid methylamide

71 2-[4-(4-chloro-benzenesulfonyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

79 2-[4-(4-chloro-benzenesulfinyl)-phenyi}-1H-benzoimidazole-5-
carboxylic acid amide

73 2-[4-(4-chloro-benzenesulfonyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid

74 2-[4-(4-chloro-benzenesulfinyl)-phenyi]-1H-benzoimidazole-5-
carboxylic acid

-5 2-[4-(3,4-dichloro-phenoxy)-phenyl]-1H-imidazo[4,5-b]pyridine-5-
carboxylic acid amide

-6 2-[4-~(4-chloro-phenoxy)-phenyl]-1H-imidazo[4,5-b]pyridine-5-
carboxylic acid amide

- 2-{4-[4-(4-fluoro-phenyi)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-

5-carboxylic acid amide

78 2-{4-[4-(pyridin-2-yl)-piperazin-1-yi]-phenyl}-1H-benzoimidazole-5-
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62 2-[4-(4-trifluoronethyl-phenyl sul fanoyl)-phenyl]-1 H benzoi m dazol e-

WO 03/032984 PCT/ US02/ 33371 5-carboxylic acid am de 63
2- [ 4- ( 2- maphesilogdosul f anoyl ) - phenyl ] -1 H benzoi m dazol e- 5- cachaxsy?/33371 aci d
am de 64 2-[4-(4-nethoxy-phenyl sul fanoyl)-phenyl]-1 H benzoi m dazol e- 5-

carboxylic_acid am de 65

2-{4-[(4-c¢chloro
benzoi nm dazol e-

pakoyxllic aeidrgrhideul f anoyl ] - phenyl }-1 H

b-carbhoxvlic acid am de 66

2-[4- (4- nmor.

hol

benzoi m dazol e-
2-[ 4- (3, 44di chl

Rd444+(B-Ghveigypheny apingrazinAaiyphenyli H-benzoimidazole-

b1-C LG ac m de 67
pr&ggﬁx é%ea‘s%b‘??ﬁ?/?am no) - phenyl ]-1 H

benzoi nm dazol e-
6- chl or 0- 2804- (

car boxyli¢

aci d

b2JaKhpndn irglzian-@@-ph8nyl]-1H-benzoimidazole-5-
3, £4{ cgi chl or)fgf)gﬁenoxy)?gﬁeny” -1 H benzoi m dazol e- 5-
aRibgxYBpagidiamids- met hoxy- phenoxy) - phenyl -1

H- benzoi m

dazol

2-[4- (4-chlgqr o-
met hyl am de 71

H- benzoi m

dazol

;%gﬁ-g%;?‘%ﬁfeczmqrj)gplﬂeﬁ_yg?@%ﬂag‘ﬁégyg{pgegy gé%'oxyl ic aci
?bbAzdithiddrols-G-EarhagylRsadid @m?ldié -phenyl ] -1

b- 5. carboxvlic acid amde 7

2-[4-(4-chl

ro-

acid am de8 3 2

car boxyli¢

acid

h3ri4dfddumetheyyiphsmyhsniperazin- bylabiemylalfdi e- 5- car box

b G R SRR AR5 hy T Y phenyl 11

21

d

ylic
zol e-5-

H benzoi m
2-[4- (3, 4-
carboxyli¢

dazol
@3chl

acid

22 J4-[43800y ! phengbigiperazin-1-yi]-phenyl}-1H-benzoimidazole-5-
Dl’g- ghénoxy.) -pph_ggglp??l H i m'y zgzo[ Z,}S- b] pyri di ne- 5-
eAbgXYliGagidiamids- chl or o- phenoxy) - phenyl ] - 1

H i m dazo]

451D

84

B HERS[T 31X ) BRERy T Senzomidazole-5-

carboxylic acid amide

85

2-[4-(4-amino-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic

acid amide

86

2-[4-(4-methanesulfonylamino-phenoxy)-phenyl]-1H-benzoimidazole-

5-carboxylic acid amide

87

2-[4-(4-hydroxy-phenylsulfanyl)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide

88

2-[4-(4-bromo-3-hydroxy-phenoxy)-phenyi]-1H-benzoimidazole-5-

carboxylic acid amide

89

2-[4-(4-chloro-2-hydroxy-phenoxy)-phenyi]-1H-benzoimidazole-5-

carboxylic acid amide

90

2-[4-(4-chloro-3-hydroxy-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

91

2-[4-(3-chloro-4-fluoro-phenylisulfanyl)-phenyl]-1H-benzoimidazole-5-
sulfonic acid amide

92

2-[4-(naphthalen-2-yloxy)-phenyl]-1H-benzoimidazole-5-sulfonic acid
amide

93

2-[4-(4-chloro-3-trifluoromethyl-phenoxy)-phenyi]-1H-

benzoimidazole-5-sulfonic acid amide

94

2-[4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-sulfonic acid
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77 2-{4-[4-(4-fluoro-phenyl)-piperazin-1-yl]-phenyl}-1 H benzoi m dazol e-
5-carboxylic acid am de 78 2-{4-[4-(pyridin-2-yl)-piperazin-1-yl]-phenyl}-1
H benzoi mvOazosm®sb- 22 WO 03/ 032984 PCT/ US02/ 33371 car borygriusoasisdt am de
79 2-{4-[4-(3-chloro-phenyl)-pi perazin-1-yl]-phenyl}-1 H benzoi m dazol e-
5-carboxylic acid am de 80 2-[4-(4-phenyl-piperazin-1-yl)-phenyl]-
H- benzoi r?jdazol earhidecar boxylic acid amde 81 2-{4-[4-(2, 3-d

i chl oro-phenyl )l-pi perazin-1-yll-phenyl}-1 H benzoim dazol e-5-carhaxylic

acid anmide_82 2 2—%—(?44(cﬁchl@qqimﬁgdy¢mfwﬁ9ylbpb@md]zﬂH=b1er3a01miﬂa@ﬁgﬁ-§-1 H

benzoi m dazdl e-|5 am de 83
2-{421- I[ 4-(4-nitr|o %ﬁéﬁ&?%ckﬂc%@j egl n-1-yl]-phenyl}-1 H benzoi m dazol e{5-
carboxyl i aci gldﬁcﬁléro?-phénémf&ﬁﬁrbrﬁﬁ 8;g]xoﬂ# Herizbimidhzolkeny! | - 1

H benzoi nmi @&zolje carboxylic acid am de
2-[ 4- (4- am no- pie&al ?llﬂ] @ H benzoi m dazol e-5-carboxylic acid am de

86 2-[4- (#Trett 11

5-car [box§/I £ agi q%rgm l?éfoyéqléﬁm[xy Fﬁgh%ﬂé&@%@“ﬁ@ﬂ%&ﬁ'?ﬁ#%’éﬂ@%“i
H benzoi mi dazol|egmhidecar boxyl i c acid am de

2-[4- (4- bromo- 3- hydr oxy- phenoxy) -phenyl ] -1 H benzoim dazol e-5-
carboxyl i lc_aci d %r(ﬁﬂbeawcarbpmqy&pbﬁnmfédfébapmlwqemcﬁ@?om@nawq
H benzoi m #azol|e [ﬁ carboxylic acid am de 90

2-[4-(4-chl or o-|# S? r oxy- phenoxy) - phenyl]-1 H benzoi m dazol e-5- carboxylic
acid am de 91 2- 2-@-(zﬁcﬁlbk@pﬁeﬂylﬁéwnﬁbwﬁsﬁémapﬂHadéﬁzbirﬁia@@wels-’t

H benzoi nj $&zolle-5- _
carboxylic acid amide

N
—

100 2-{4-[(4-chloro-phenyl)-methyl-carbamoyl]-phenyl}-1H-
benzoimidazole-5-carboxylic acid amide

10BA 2-[4-(4-Methoxy-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

106B 2-[4-(3-Methoxy-phenylsulfanyl)-phenyi]-1 H-benzoimidazole-5-
carboxylic acid amide

106G 2-[4-(4-Bromo-3-methoxy-phenoxy)-phenyi]-1H-benzoimidazole-5-

carboxylic acid amide

Additional preferred compounds include: 2-[6-(4-chloro-phenoxy)-
pyridazin-3-yl}-3H-benzoimidazole-5-carboxylic acid amide; 2-[4-(4-chloro-
phenylamino)-phenyl]-3H-benzoimidazole-5-carboxylic acid amide; 2-[4-(4-

5  chloro-3-dimethylamino-phenoxy)-phenyl]-3H-benzoimidazole-5-carboxylic acid
amide; 2-[4-(4-chloro-3-methanesuifonylamino-phenoxy)-phenyl]-3H-
benzoimidazole-5-carboxylic acid amide; 2-[4-(4-chloro-3-sulfamoyl-phenoxy)-
phenyi}-3H-benzoimidazole-5-carboxylic acid amide; 2-[3-chloro-4-(4-chloro-
phenylsulfamoyl)-phenyl]-3H-benzoimidazole-5-carboxylic acid amide; 2-[6-(4-

10  chloro-phenylsulfamoyl)-pyridin-3-yl}-3H-benzoimidazole-5-carboxylic acid
amide; 2-[6-(3,4-dichloro-phenylsulfamoyl)-pyridin-3-yl]-3H-benzoimidazole-5-
carboxylic acid amide; 2-[6-(2,4-dichloro-phenylsulfamoyt)-pyridin-3-yi]-3H-

benzoimidazole-5-carboxylic acid amide; and 2-[6-(4-chloro-
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sul fonic acid am de 92 2-[4-(naphthal en-2-yl oxy) -phenyl ]-1

H benzoi m dazol e-5-sul fonic acid am de 93

2-[4- (4- cWDesw3B84 ri f | uor omet hyl - phenoxy) - phenyl ] -1 H PCT/US02/33371

benzoi m dazol e-5-sul fonic acid am de 94 2-[4-(4-chl oro-phenoxy)-phenyl]-1
H benzoi m dazol e-5-sul fonic acid 23 WD 03/032984 PCT/ US02/ 33371 am de 95
2- [ 4- (2, 4-blirehesolfeigamire)igyadpys VB remenkoimitabelezdcattbxyiid acit-
carboxylic acid am de 96 2-[4-(3-chl oro-phenoxy)-3-nitro-phenyl]-1

H benzoi nidfaigdét e- 5- carboxylic acid anide 97

2-[4- (4-i odo- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-carboxylic acid am de
98 2- (4-phenyl car banoyl - phenyl )-1 H benzoi m dazol e-5-carboxylic acid am de
99 2-[ 4- (4- chl RelapdeGphpaimasoyl ) - phenyl ] -1 H benzoi m dazol e-5- carboxylic
acid am de 100 2-{4-[(4-chloro-phenyl)-nethyl-carbanoyl]-phenyl}-1 H
benzoiéidazole-S-carboxyIic acid am de 106A

2-[4- (4- Met hox fp%e(g] Reg oxylic
acid am de 106?@@%}1 gb"k/@m%s p en§+lls)a%?gﬁy - pdg‘n?ﬁz@llﬁe@m%%&

H benzoi nipleroiacebticalbr doneptahle darmb aihiheéedis€io62d compounds, such as salts,

2- [ 4- (4- Brono- 3- net hoxy- phengxy) - phenyl ] -1_Hbenzoi rd dazol e- 5- carpoxylic
2ol d o acsHe priReR. G vaeies BRSOl atad TaErtREred) fskad of pemBb R noxy) -
pyri dazi n-f3rmyfé] antrrR&ER mikAés)] & enditioRrenidally drebticaly Sgre fdrhd: (4- chl oro-
phenyl am no) - phenyl | - 3H- benzoi nmi dazol e-5-carboxylic acid am de; 2-[4-(4 5
chl or d03- dRetetad/campaungh alsoxipdluga comgowdidstafiheiimvaenionl tbabhave besyl i ¢ aci d

am de; - 2- [ abhedNo B acle bl 15 1S0apibAN) ABRES WY cPBF ™ fbr 866 as a
probe in positron emission tomography (PET) or single-photon emission

computed tomography (SPECT).

15 The invention also includes disclosed compounds having one or more
functional groups (e.g., hydroxyl, amino, or carboxyl) masked by a protecting
group. See, e.g., Greene and Wuts, Protective Groups in Organic Synthesis,
3“ed.,, (1999) John Wiley & Sons, NY. Some of these masked or protected
compounds are pharmaceutically acceptable; others will be useful as

20 intermediates. Synthetic intermediates and processes disclosed herein, and

minor modifications thereof, are also within the scope of the invention.

HYDROXYL PROTECTING GROUPS

25 Protection for the hydroxyl group includes methyl ethers, substituted
methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl

ethers.

Substituted Methyl Ethers

30 Examples of substituted methyl ethers include methyoxymethyl,

methylthiomethyl, t-butylthiomethyl, (phenyldimethylsilyl)methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyi,
guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
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benzoi m dazol e- 5-carboxylic acid am de;

2-[4-(4-chl oro- 3-sul fanoyl - phenoxy) - phenyl ] -3H benzoi m dazol e-5-carboxylic
aci d am dwp 030888 hl or o- 4- (4- chl or o- PCT/US02/33371

phenyl sul f anoyl ) - phenyl ] - 3H benzoi m dazol e-5-carboxylic acid am de; 2-[6-(4
10 chl oro- phenyl sul fanoyl ) - pyri di n-3-yl ] - 3H benzoi m dazol e- 5- car boxylic
acid am dejethoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl,
2-[6-(3, 4-di chl or o- phenyl sul f anpyl 2-ﬁyri di n- 3-yl L 3H benzoi m dazol e- 5-

car boxyl i CZE(mraeth{sng)et oxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,

2-[6-(2, 4-di u_%:ﬂgﬁ < AN Gl N7 3+ < }

benzoi m da%g%ﬁ@f‘gg@g’g%’:')ﬁb{ acl XJéiﬁngg;hegwdﬂ%\_‘l%ﬁo(' 2 éﬁhgp (r)opzyﬁa% %)3/ 032984
PCT/ US02/ 3@#tHoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido, 1-
benzenesul {f gnyl am npo) - pyri di n-3-yl ] -3H benzqi mi dazo) e- 5- car boxylic acid

am de. Rel [5(2 'Qf@r&rﬁzﬁ‘?ggl)pf?ﬁw&ﬁnﬂém%ywr 'B\ﬁ'geii‘{'a@xaﬂ Ylosed conpounds
and cl osel aﬁ:@ b f . o _osed
conpounds, yestllrjc g@ggaar]y{?,g’c,@ {rggg(?@trt@,smerlmlm%‘g‘?e%)igﬁ?é?ﬁhg’z ?zat gzs"tabpgrsog)f’?ﬁ ed

f or ns t her rmhethybd Kemhethanotmnzofwedn-Zgr ns; and racem c m xtures, or
enantionmerically or optically pure forns. 10 Rel ated conmpounds al so incl ude
conpounds of the invention that have been nodified to be detectable, e.qg.,
i sotopically labelled with "C sphslihliteHEHYS EtRSrs2 Probe in positron

em ssi on tonography (PET) or s n conput ed tonography
(SPECT)IQ 15 TheExampies ohsahstibutiedatioylethelissotluded -ethoxyetings ki ng one or

br ot ect | ngthgreRipoxBEM gt banedhdnietil EimePit LAY et T & gani o
Synt hesi s, meihfl-RBenzfIdRARfuREENYY, !2?2/,|27%ri§maﬁ>etw ZSHH%tIQ}IsiM@tﬁ?Ir pmsked or

protected conpounds are pharmaceltical |y acceptable; others wi be usef ul
as 20 i nt etphenytasienyl iy hebuiyl, ialyle prardorapbengn g-pethoxypbenyi 246+ osed

herei n, and. .m nor difications thereof, are also within the scope of the
i nventi on. Q'WED%%"NG GROUPS 25 Protection for the hydroxyl group
I ncl udes nethyl ethers, substituted nethyl ethers, substituted ethyl

ethers, substitute benzyl ethers, and silyl ethers.
Substituted Benzyl Ethers

Examples of substituted benzyl ethers include p-methoxybenzyl, 3,4-

dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyi,
p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,

20 diphenylmethyl, p, p'-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, o-
naphthyldiphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-
bromophenacyloxy)phenyldiphenylmethyl, 4,4',4"'-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4',4""-tris(levulinoyloxyphenyl)methyl,

25 4,4 4"-tris(benzoyloxyphenyl)methyl, 3-(/midazol-1-ylmethyl)bis(4 ',4"'-
dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1'-pyrenylmethyl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and
benzisothiazolyl S,S-dioxido.

30 Silyl Ethers
’ Examples of silyl ethers include trimethylsilyl, triethyisilyl, triisopropylsilyl,

dimethylisopropylsilyl, diethylisopropyisilyl, dimethylthexylsilyi, ¢-

26



Substituted Methyl Ethers 30 Exanpl es of substituted nethyl ethers include
nmet hyoxynet hyl, nethylthionethyl, t-butylthionethyl,
(phenyl diwetobys2B4 y1 ) met hoxynet hyl , benzyl oxynet hyl , PCT/US02/33371
p- met hoxybenzyl oxynet hyl , (4-net hoxyp he noxy) methyl, guaiacol nethyl,
t - but oxynet hyl , 4-pentenyl oxynet hyl, siloxynethyl, 2 25 WD 03/032984
ECT é LZJSOﬁ{ SBGWldrinm)WswyyﬁQfﬁlmwyip(hfehylsilylﬁtrib,ehlzyllsilydhﬂrziep«ylylnri:ly?(lttipd"dmylsilyl,
i s(2-chl oroethoxy)nethyl, 2-(trimet si | yl ) et hoxynet hyl ,
t et r ahydr ofiRNgRYIMEtYIsiY nare {-Pakjme BH?PY'SRﬁ-et ra hyd roth io pyra nyl,
1- met hoxycycl ohexyl , 4-net hoxytetrahydropyranyl, 4-
nmet hoxyt et r ahydr ot hi opyranyl, 4-nmethoxytetrahydrothi opyranyl S, S-dioxido, 1
5 [(2-chl oro-4-methyl) phenyl]-4-net hEsfarsperi di n-4-yl, 1, 4-di oxan-2-yl,
t et rahydrof uranyl, tetrahydrothiofuyranyl and
2,3,3a,%,5,6, 7, ?}haé@tl%wpmef?e@%ygw O MY PERIOIRGRM &R 2B ePtean- 2- yi .

Substitute qu ; h,{]alﬂ % i-ncl ude

1- et hoxyet f/( , é-s(gfé-%%ﬁ%olgﬁglgﬁ)ﬁoxyk gﬁ’lyeniqﬁrﬁr}ét y ’%ﬁ%@@g&gﬁﬁ#&

1- met hyl - 1dinhiorphcetutd, iychlorbacetztaylriflletuaceidie xmethdXyacetade hy | |

2,2,2-trichloroethyl, 2-trinethylsilylethyl, 2- henyl sel enyl ) et hyl ,

- bity1, 1§Ff§1€"gbﬂ%%P6¥%%ﬁ?yP%E;ﬁﬁvg pﬂahﬁqrgﬁ'geﬁq ﬁy@éceﬁ%g ey, and
enzyl . . : Sk enzyl ethers

i ncl ude p- ﬁe?ﬁ%x%%neg% , %bmﬁ rrettﬁbxyggﬁzﬁﬁéﬁeote& tr obet%g’;zﬁ?'

p- niht r b(:bgntqthylepgdﬁarhiogm;niwoatie, lBh/deaheé,car:iETmaémypte, lcrrlato;[:ftm_légnzylzb

p- phenyl benz - .and, 4-pi co . 3- e - 2-pi y oxi do,

di phenyl ne _+‘(?X3f5’,r°t8n?tﬁ’ H%F%@P@b@ﬂ@@&fe&gﬁ%&ubery| , triphenyl nethyl,

a- napht hyltrqh@ﬂmmgnggé{@(,lnespoér@?hoxyphenyl di phenyl met hyl , di (p-

met hoxyphenyl ) phenyl net hyl , tri (p-nmet hoxyphenyl)nethyl, 4-(4'-

br omophenacyl oxy) phenyl di phenyl nethyl, 4,4",4"-tris(4,5

di chl or oph | i md dophenyl )net hyl, 4,4',4"-tris(levulinoyl oxyphenyl)nethyl,

25 4, 4", 4" WPAHEENz oyl oxyphenyl ) met hyl, 3- (I m dazol - 1-yl net hyl ) bis(4 ', 4"-

gi rreg E%lyphenyl Exafiped of dulforkitsd tholRicsutictd ankthanbsulfyhateyeeyiam),
-ant hryl,
Y benzylsulfonate, and tosylate.

AMINO PROTECTING GROUPS
20
Protection for the amino group includes carbamates, amides, and

special —NH protective groups.

Examples of carbamates include methyl and ethyl carbamates,
25 substituted ethyl carbamates, assisted cleavage carbamates, photolytic

cleavage carbamates, urea-type derivatives, and miscellaneous carbamates.
Carbamates

30 Examples of methyl and ethyl carbamates include methyl and ethyl, 9-
fluorenylimethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-
di-t-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)jmethyl, and 4-
methoxyphenacyl. '
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9- (9- phenyl ) xant henyl , 9-(9-phenyl - 10- oxo) anthryl, 1, 3-benzodithiol an-2-yl,
and benzisothiazolyl S, S-dioxido. 30 Silyl Ethers Exanples of silyl ethers
i ncl ude twormwseBsi |yl , triethylsilyl, triisopropylsilyl, PCT/US02/33371

di met hyl i sopropyl silyl, diethylisopropylsilyl, dinmethylthexylsilyl, t 26 WD
03/032984 PCT/ US02/ 33371 butyldinmethylsilyl, t-butyldi phenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylnethylsilyl, and
t - but yl met hoxyphenyisilyl. Esters 5 In addition to ethers, a hydroxyl
group may %‘éb%&‘étﬁgcé%&l‘l as an ester. Exanples of esters include formate,
benzoyl formate, acetate, chloroacetate, dichloroacetate, trichloroacetate,
trifluoroacetate, nethoxyacetate, triphenyl nethoxyacetate, phenoxyacetate,
p- chl or ophenoxyExamnples, of suBstifptahgthyt cadtamatds imauge gidpitdeidormethyl, 2-

2danmntoat Bmang iy, Zutenisity drareRmant ek SIS I EifneBivtBac e,
2,4,6 tri fWélBéﬂhyPQD%ﬁ%%’VFQiZ%?&hoeﬁlﬂ/i,fﬂﬁ'%ﬁrﬂétrﬂy'@zﬁﬁﬂl’fﬁélﬂérd@‘thﬂyg fonates

i ncl ude sul fate, methanesul fonate(nmesyl'ate), benzylsulfonate, an

t osyl at e. mRtHYO1RRCTERENWNE)aRMUPSE 3, 32d1-Ebotytahanyh- f-oretbylethyhiZr (2 gand p

of car bameh o3 bR Y 2l Ry fiosaheX Moo BIARBEY. syl A TRBIaHYG o hyl
i eatype WAl St FERdP-GaMaNR Gan ARE 4ok AR & Bur B INEDE a0 o
Exanpli@s diydrexypiperdidyletikyldithia, bamayle p-methoxgbenat hy-hiteobéneyhypt, 9-
{lblrjg:rg;] %/: [}g'}z)h l q?%yé];rghuklzrfo%zewzyl()&%qgljc c}rggleﬁzy?,-é-?ﬁeztﬁﬂsuIfinylbenzyl, 9-

gl -t-but y'éﬂtﬂfﬂ&@tﬂﬁéﬂh%é‘rﬂdrﬁ@tﬁﬂ 10-t et r ahydr ot hi oxant hyl )] met hyl , and

Photolytic Cleavage
15
Examples of photolytic cleavage include m-nitrophenyl, 3,5-
dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyl(o-
nitrophenyl)methyl.
20

Examples of amides include:

Amides
N-formyi, N-acetyl, N-chloroacetyl, N-trichloroacetyl, N-trifluoroacetyl, N-
25 phenylacetyl, N-3-phenylpropionyl, N-picolinoyl, N-3-pyridylcarboxamide, N-
benzoylphenylalanyl derivative, N-benzoyl, N-p-phenylbenzoyl.

PROTECTION FOR THE CARBONYL GROUP

30 Cyclic Acetals and Ketals

Examples of cyclic acetals and ketals include 1,3-dioxanes, 5-
methylene-1,3-dioxane, 5,5-dibromo-1,3-dioxane, 5-(2-pyridyl)-1,3-dioxane,
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met hoxyphenacyl . 27 WD 03/ 032984 PCT/ US02/ 33371 Substituted Ethyl Exanples
of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2- 5

tri met hylwologloaxoBy| , 2- phenyl et hyl, 1-(1-adamantyl) - 1-net rgiratshys3z7i

1, 1-di et hyl - 2- hal oet hyl, 1, 1-dinethyl -2, 2-di bronoet hyl,
1,1-dinmethyl-2,2,2-trichloroethyl, 1- nmethyl-1-(4-biphenylyl)ethyl,

1- (3, 5- di -1,3klidxdlanes\d-brdmoricthyli-t 3vdloxolane? '4~(3abuitengl)-1p§-diakol Jre, ldy | |

o ooy hisaiara, R eobbnina o kiagt, AT ot 1!
1-i soprop 3o e [ ) F ot yr, B

v ! e ! it hi e b
by omobonzyl > SRR oRE s hediBa g 4B PRy B e B o 6

ant hryl met hyl and di phenyl net hyl. Photol ytic C eavage 15 Exanples of
photol ytic cl eavage include mnitrophenyl, 3,5- dinmethoxybenzyl,
o-ni trébenzyl, 3, 4-di met hoxy-6-nitrobenzyl, and phenyl (o-

ni trophenyl) mQ'thP(bT IF@(,@ 5 Cﬁ\@él@gyll_r@ g Am des N-fornyl,
N-acetyl , Nchlvrmﬁ}r—@—rrgﬁmﬂm—%, i ; rfl uoroacetyl, N 25
phenyl acetyl, N- 3-phenyl propionyl, N-picolinoyl, N 3-pyridylcarboxam de, N
benzoyl phenyl al anyl derivative, N benzoyl, N-p-phenylbenzoyl. PROTECTI ON
FOR THE ()@%@‘@YL GROUP 30 Cyclic Acetals and Ketals Exanples of cyclic
acetals and ketal s include 1, 3-di oxanes, 5- nethyl ene-1, 3-di oxane,

5, 5-di br ono- 1, 3-di oxane, 5-(2-pyridyl)-1, 3-di oxane, 28 WD 03/032984

PCT/ US02/ 33ystituted3Vdthyk &stares, 4- br ononet hyl - 1, 3- di oxol ane,

4- (3-butenyl)-1, 3-di oxol ane, 4- phenyl -1, 3-di oxol ane,

4-(2-ni trophenyl) -1, 3-di oxol ane, 4, 5-di net hoxynet hyl -

Examples of substituted methyl esters include 9-fluorenylmethyi,
methoxymethyl, methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl,
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, benzyloxymethyl,

15  phenacyl, p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl, -
carboxamidomethyl, and N-phthalimidomethyl.

Substituted Benzyl Esters

20 Examples of substituted benzyl esters include triphenylmethyl,
diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2-(9,10-
dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethyl)-6-
chromylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl, o-nitrobenzyl, p-
nitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyl, 4-(methylsulfinyl)benzyl, 4-

25  sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl.

Silyl Esters
Examples of silyl esters include trimethylsilyl, triethylsilyl,
30 t-butyldimethylsilyl, i-propyldimethylsilyl, phenyldimethylsilyl and di-t-

butylmethyisilyl.

C. Synthetic Methods
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1, 3-di oxol ane, 0, O -phenyl enedi oxy and 1, 5-di hydro-3H 2, 4- benzodi oxepin. 5
PROTECTI ON FOR THE CARBOXYL GROUP Esters 10 Substituted Methyl Esters
Exanpl es wb o3/0b2984 t ut ed net hyl esters include 9-fluorenyl mertysn?/33371

met hoxynet hyl , nmethylthionmethyl, tetra hyd ro pyra nyl, tetra hyd rofu ra
nyl, methoxyet hoxynethyl, 2-(trimethyl sllyl)ethoxynethyl,

benzyl oxynet hyl Thd mvendoaqyrovides biethogd ehmaking thendistips et eompylnds

p- met hoxyphenacyl, carboxam donet hyl|, and N phthalim donethyl. Substituted
Benzyl Est%‘P@@'OQ@&W@F@%P@%&%WWO?%”I%h‘i@? aweé(”%s 'I%é%

o ant hry1 ey HEatorts BUGRELEThcbds sEn Pt ROGEH 12T RsRibe sugpested
1- pyr enyl neyritlyétic Dutes.i Usingr thiese IBchentes, the goidetimespelow, and the

2,4,6-trinethyl benzyl, p-brombenzyl, o-nitrobenzyl, p- nitrobenzyl,

b met hoxy DEFREIPISS0a GeiRdTLo Ry BUEAT maYdrRiIRR S0FINORYF MBSIBUAT, 4 25

sul f obenzyhotfidiahPaWliver cBirbBUNH tRALB VTR |nvenfihy! Esters Bxanples of
silyl esters include Trinmethylsilyl, triethylsilyl, 30

t - but yl di net hyl ©neyskjlled-iprtog artdvifeetndrize tHat syhthegisiohiierodnspoyrdsaofd di -t -
butyl methylsilyl. C_ Synthetic Methqods,29 03/ 032984 PCT/ US02/ 33371 The
i nvention tﬁ'red?f%ﬁ%%t 'Hée "Efy%?aﬁi%%cgeélw RHS ?%E%énc'ﬂwm‘?ﬁl €& cording to
traditi On%ro%cﬂéﬂ' iftefyB8iRes bémﬁ%hh@@%leé‘érib/&i in @Sy OPfhe schemesc@igBIbsag or i al

synthetic nethods. Schemes 1 through 12 describ€é suggested synthetic
rout esl0 Ushergin. n@se skilednogshe emewi dudie¢ neeegnigedat duing aey of theanpl es, a

Do o Bhhbrad o e r AR S Ao P e ion TERRSER (o1, °
recogni ze pécssaNahesh desirablBgo proieetsélssitfe of RRAICEHIEIRMipd B @AY bPthemy be
effected by purchasing an internediate or
molecules concerned. This may be achieved by means of conventional
protecting groups, such as those described in “Protective Groups in Organic
15 Synthesis”, John Wiley & Sons, 1991. These protecting groups may be
removed at a convenient stage using methods known from the art.

Examples of the described synthetic routes include Synthetic Examples
1 through 100. Compounds analogous to the target compounds of these
examples can be, and in many cases, have been, made according to similar

20 routes. The disclosed compounds are useful in basic research and as
pharmaceutical agents as described in the next section.

Generally, a compound of structure (VIl) was synthesized using the
methods outlined in Schemes 1 and 2. An aryl or heteroaryl nucleophile of
formula (1) in Scheme 1 was added to an aryl or heteroaryl fluoroaldehyde of

25 formula (ll) in the presence of a base, preferably Cs,COj3;, to form compounds
of general formula (Ill). These aldehydes can then be condensed with a 3,4-
diamino-benzamide (V1), in the presence of an oxidizing agent such as
Na;S,0s5 to provide benzimidazoles (VII). Additionally, compound (VI) can be
obtained by condensation of the carboxylate (IV) with ammonia in the presence

30 of an activating agent such as thionyl chloride. The resulting amide (V) can
then be reduced using such reagents as SnCl,, or Hz and palladium to afford

the diamine of formula (VI).
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protected internedi ate conpounds described in any of the schenes discl osed
10 herein. One skilled in the art will further recognize that during any of
the procwele®3%es preparati on of the conmpounds in the pr@senisol/sssent i on,
it my be necessary and/or desirable to protect sensitive or reactive
groups on any of the nolecules concerned. This may be achieved by neans of
convent i on8chemet £cti ng groups, such as those described in "Protective
Goups in Organic 15 Synthesis", John Wley & Sonsr@?? . These_protecting
groups nay be renoved at a d¥ffe NOoa g0 G5 Nk RneP2f rom t he
art. Exanples of the described smrMI ude St| ¢ Exanpl es
1 through 100. Conpounds anal ogous t0 t ar get corrpounds of Nfbse

exanpl es can be, and in many cases, have been, made ac&¥rdi E%éto simlar 20

routes. The discl osed conpounds ar@ lseful in basic researc

pharmaceutical agents as described in the next section. Cenkrally, a
conpound of structure (VI1) was synthesized using the mnethods outlined in
Schenmes | and 2. ar or oar n ophi.] e af, rmyl a

Schene 1 m—@ded%l ?dy yl_rgjiehe,t)d %Y/e rAr?oa @ i\g-‘z%orrrula
(I'l') in the presenge base, prefegfabNy. o8, to for orpounds  of
gener al fornyl a (I1l). hese al dehydes can fhen be condensed witte a 3, 4-
di am no- benz m de (VI) |n the presence M an oxidizing agdMt) such as
Na2S206 to provi de benzim dazoles (VII). Additio \%II I% compound (VI) can be
obt ai ned by condensation of the carboxylate (1V) rmonia in the
presence 30 of an activating agent such as thionyl chloride. The resulting
am de (V) can then be reduced using S”ﬁHhLo gents as SnClZ or H2 and

pal ladiumto afford the diamine of fornil? C(at/@ 032984

PCT/ US02/ 33371 Schenme | H02C NO2 SOCI 2, NH3 \1/ ~K02 NO2 (V)
(1V) 1 Pd/C H2 O Y=Y Base O Y=Y Ar, H2NOC N | Y1Ya

vii) Z=NH,S,0

Alternatively compounds of formula (VIl) can be obtained by the initial
5 condensation of an aldehyde of formula (1) with 3,4-diamino-benzoic acid
(V1) (Scheme 2), in the presence of an oxidizing agent such as Na>S,05 to
give a benzimidazole of formula (1X). The carboxylate of (IX) can then be
converted to an amide by activation with 1,1’-carbonyldiimidazole (CDI), or
other similar activating agent, followed by a nucleophilic amine to provide
10  compounds of formula (VII).

Scheme 2

HO,C NH,
0] Y—Y Ary \©i
- / (Vi NH,

-z HO,C N Y=
Ho Y, NayS;05 \©: Y 2

N Y4Y Ar
an N 17Y2 1

o (1X)
i) CDI N Y=Y
R4HN : :
. 1 /“\©: ) \ />—Z\
if) R'NH, N  YqY, A
H
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Arj-ZH +\ + H Y1-Y H Y1-Y2 / NH2 (1) (Il) (1I1) (V1) Na2S205 H2NOC I ~ N
Y Are ~ NY1L-Y2 H (VII) Z=NH, S,0 Alternatively conpounds of formula
(VIl) carwbe3pbtvsi ned by the initial 5 condensation of amcalutehyasel of
formula (111) with 3, 4-di am no-benzoic acid (VIIl) (Scheme 2), in the
presence of an oxidizing agent such as Na2S205 to give a benzi m dazol e of
formula (1 X). The carboxylate of (I1X) can then be converted to an am de by

Zfﬁi 'f vati ng e SAUaTORRTPONIS SRBHEBIIN Y S aiaTe 3 EEB%S%éﬂn'e%Bbxeonpounds
Vi=v2' N2 bAIrp eolHERiBn Py Lorgergiar or5yfilgsiacd gy SRR Ty

R1NH2 NdYb{?Q}Weeof fdrm(lMJ (1)) wﬁia\(ﬁn@&bﬁﬂﬁl&&&%&ﬂi&]ﬂph@@ﬂ&nedlami tion
conpounds of f.ornu a Xl Sc 3 b bt d t he d
condensat [ BRYFE! rrav'ag%s%mﬁ%g%?g%ﬁ:%? nﬁB?"%Y?é'?%ggﬁ'?{ﬁeucc as

N328205.
Scheme 3
O Y1:Y2 Ar1
— )2z
H Y-Y
w Q\ NH, (1) w Q\ N\ Y4=Y2 ’Al"1
® PhaYa:
Ry NH, Na;S705 Rj m Y=Y
Rb Rb
(X) (X

10
Compounds of general formula (XIV) can be synthesized by the

methods outlined in Scheme 4. A sulfonyl chloride, or acid chloride of formula
(Xil) can be coupled with an aryl or heteroaryl amine, in the presence of base
such as pyridine, to provide an aldehyde of formula (XIII). Alternatively a

15  carboxylic acid of formula (XIl) can be treated with an activating agent such as
isobutyl chloroformate or 1,1’-carbonyldiimidazole and a base, followed by
treatment with an aniline or heteroaryl amine to form amides of general formula
(XII1). This compound can then be condensed with a phenylenediamine of
formula (X) in the presence of an oxidizing agent such as Na;S205 to provide

20  benzimidazoles of formula (XIV).
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al dehyde of fornmula (111) wth a commercial or synthesized phenyl enedi am ne
5 or pyridinediamne of fornmula (X), in the presence of an oxidizing agent
such as Wa23288984 Schenme 3 0 /Y1-Y2 Art 1-4\ /~2Z H Y-YPOr@sb33¢111) N
\\ /Y1=Y2 Art Ra NH2 Na2S206 Ra Rb Ro H (X) (XI) 10 Conpounds of general
formula (XIV) can be synthesized by the nethods outlined in Schene 4. A

sul f onyl
an aryl

cBtheinded or acid chloride of fornula (X1) can be coupled with

heteroaryl amine in the presence of base such as pyridine, to

provi de an ahdehyde of fo/f\rr‘rﬂ al"(XId)I) Alternatively a 15 carboxylic acid
of formula (KII Lan be tBzat¢ed w jlh an activating agent such as isobutyl
chi or of or net e>gr ",1' - carbonyted HM Z0ive aer a base, followed by

t r eat ment vmtrvan)anl ki ne @F heteroav\yl/)am Ne t o ifor m anidgs of general

fornmul a

(XI11). Y Thiés cogﬂﬁugd can theh b& cofdense th a

phenyl enedi gl for
as Na2S206 '?0 E’%?F’ e 20Armm224 m dazol &of foxmul a (&)

in the preserce of d|2|ng agent such
vg\i 232 WD 03/ 032984

PCT/ US02/ 33%71%%eme 4 OArl NR2H O H I1Y1,Y2 Base HY1l'Y R2 2 |

Y.Y:-1Q zX “or

NH2

10

15

rN A WNH2 1 CDI, Base Z' =\CQNa;:89Qs Ar INR2H (X 11) (X)
(Xi)

Compounds of the general formula (XIX) can be prepared according to
the procedures outlined in Scheme 5. A substituted amino-benzoic acid of
formula (XV) can be sequentially protected and nitrated by known methods to
obtain compounds of formula (XVI). The carboxylate of (XVI) can then be
converted to the amide through known coupling procedures, and subsequently
deprotected to form compounds of formula (XVII). Reduction of the nitro group
using reagents such as NaSH or SnCl, then provides the requisite
phenylenediamine of formula (XVIII). Compound (XVIIl) can then be
condensed with compounds of formula (lil), obtained by a method described
above, in the presence of an oxidizing agent such as Na»S,0s to provide
compounds of formula (XIX).
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X =0C, OHNa2S2®d (XIl1) W-cc NYL-Y2 "> -<\ irZ, NY-Y NA1l HR Z=
CO S02 (XIV) Conpounds of the general fornmula (Xl X) can be prepared
accor di ngwom3/0598he procedures outlined in Schenme 5. A sulp€mitsor/z371

am no- benzoic acid of fornmula (XV) can be sequentially protected and
nitrated by known nethods to obtain conpounds of fornmula (XVI). The

car boxyl at &cbémeX¥y/l ) can then be converted to the ani de through known
coupl i ng procedures, and subsequent]| deprotected to form conpounds of
fornmula (XVI | Reducti] A¢ldese.he nitfo group. 10 S@¥GmfHseagepts such as NaSH
or Snd 2t i ded) HERO4 BYOE siyb @nédhdth ne efN
Conpound (XVI | | n then be condens
obt ai ned by &:netfhodNdescri bed aboRg€, Wnh thM#Acresence of ox1 diNHang
agent such as NaZg2(Cb to provide conpoggds of forrmula (XIX). RS 33 WO

03/ 032984 PCT/ US02/33371 Scheme 5 Oi) AcCl, Base, 0 (XYMsoCli2, NH3, O HO |
ii) H2SO4, HNOB (KO |- NO2 ii) Acid H2N (xvjO2 Ra NH2 Ra NHAc j NH2 t~ Rb

Rb (XVIT) Rb (XV) (XVI) O NaSH

0 NaSH
N 0
O Y< //k . AI'1
Y~z NH;
HoN N Y1:Y2 ,Al'1 H2N
2 Y )z ()
R, N Y-y - Ra NH
Rb H N328205 Rb
(XIX) (XVIl)

Compounds of general formula (XXI) and (XXIII) can be obtained using

5  the general routes outlined in Scheme 6. Compounds of formula (Vlla),
obtained using previously described methods, can be oxidized selectively to
either sulfoxides of formula (XXII) or sulfones of formula (XX), using TeO- or
oxone respectively. Additionally these carboxylates can be converted to
amides by treatment with coupling agents such as 1,1’-carbonyldiimidazole,

10  followed by an ammonia source such as (NH4).COj3 to afford compounds of

formula (XXI) or (XXIII).
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/IYI. HI Y2 0Y Z" HZN NH2 H2N O N Y1-Y2 Are Y, Are R ( N~- "Y-Y Z (I11)
Ra ? NH2 ta;:C Rb H Na2S2C6 Rb (XIX) (XVilIl) Conpounds of general
formul a (W®lop/ozeess (XXl 11) can be obtai ned using 5 the genecalusosases
outlined in Scheme 6. .Conpounds of forrmula (Vila), obtained using

previ ously described nethods, can be oxidized selectively to either

sul f oxi desSohemergrul a (XXI'1) or sulfones of fornmula (XX), using Te02 or
oxone respectively. Additional on t hese carboxyl ates can be converted to
am des by treatnment w th couplijng agents such as 1,1'-carbonyl dii m dazol e,

10 fol l owed by an anmmoni a squs S I‘NHA o8 to afford conpounds of
formula (XXI) or (XXII11). 34 WD P@rr@502/33371 Schene 6 0 HO N
Yl=Y2 Art ~~\ //\--S Y-Y H Oxoné ( |Ia Op (Y ,=YT1r NYI=Y2 Ari
HOTNAY-Yp NY-Y (X9 HH (XX, D, Tgoz ) 2C0B
Q 0
HOJKCEN Y1-'Y2 HO)J\©:N Y1_Y2 Ar1
S~ \
H H
(XX) (XXir)
CDI, (NH4)2CO4
l CDI, (NH4),CO3
o 0
- HN N Y2 An
H2N <Y1 Y2 / l'1 2 \>_<\ /)_S\
TR N vy 0
H Y—Y o H
(XX1) (XXI1i1)

Compounds of formula (XXX) can be obtained using the general
5 procedures outlined in Scheme 7. Nitro-arylaldehydes or nitro-
heteroarylaldehydes of formula (XXVII) can be reduced using SnCl; or other
such reducing agent to amines of general formula (XXVIII). The resulting
amines can then be treated with an aryl sulfonyl chloride in the presence of
base to afford compounds of formula (XXIX). Condensation of (XXIX) with
10 phenylenediamines of formula (X) in the presence of an oxidizing agent such

as NayS,05 provides benzimidazoles of general formula (XXX).
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CDI, (NH4)2C03 0 O Yi=y~- Ar N (Y I=YSAr, RN N\/S , \ 1 p Y-Y O H2N N~
\Y-Yr H H(XXI) (XXI 11) Conmpounds of forrmula (XXX) can be obtai ned using
t he generwb 03833980cedures outlined in Schenme 7. Nitro-arylpalrdshyssst or
nitro heteroaryl al dehydes of fornmula (XXVII) can be reduced using SnCl 2 or
ot her such reducing agent to am nes of general formula (XXVII11). The
resul ti ng Seitermey can then be treated wth an aryl sulfonyl chloride in the
presence of base to afford conmpounds of fornula (XXI X). Condensation of
(XXI'X) with 10 phenyl enedi am nes of formula (X) (?xg t he presence of an

oxi di zi ng ageont suglv as QSCprow1 s benzjpprtagol es of general formula
(XXX). 35 WO O Sﬂ ZpsQ O\\ /YI=Y2 SnCl2 0
Y1=Y2 Are SC|H|<—~---N02- ~- / 2H -Y Bhs¥-Y Base (XXVII)
(XXVIT1) W NH2 =Y2 | -NHNH2 K/) HY - YOSOrl (X WI\ N>- 1 Y~

[ NHArl (XX X) QQ&‘Q%ZOB H Y-Y OSO (PSR

w NH,
Y1'Y2 \C[NH
H /—NH (X) 2

Y=Y s~Ar1

N
(XXIX) NayS;0s H
(XXX)

w N Y1-Y2
T
Y=Y S’AH
3o

Compounds of general formula (XXXVI) can be synthesized using the
5 methods outlined in Scheme 8. Treatment of pyridine (XXXI) with an
ammonium equivalent such as (NH4)>COj3 provides 2-aminopyridine (XXXII).
Removal of the methyl group in (XXXII) with hydrobromic acid and acetic acid,
followed by conversion to the bromide using a nucleophilic bromide source
such as (C4Ho)sN'Br , in the presence of P20s, gives compound (XXXIN).

10  Treatment of the bromide with a metallic cyanide such as CuCN then results in
the formation of compound (XXXIV). Reduction of the nitro group of (XXXIV)
using Hz and Pd or other reducing agent, followed by condensation with an aryl
aldehyde of type (lll) in the presence of an oxidizing agent such as Naz;S;0s
provides imidazopyridines of general formula (XXXV). The cyano group of

15 (XXXV) can then be converted to an amide of formula (XXXVI) by hydrolysis
with BF3 in acetic acid.
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Compounds of general formula (XXXVI) can be synthesized using the 5

nmet hods outlined in Schene 8. Treatnent of pyridine (XXXI) with an

anmoni umwouiMadient such as (NH4) 2CC3 provi des 2- am nopyr PAITAES0E/33EX | ) .
Renmoval of the methyl group in (XXXIl1) with hydrobrom c acid and acetic
acid, followed by conversion to the brom de using a nucl eophilic brom de
source suSkhedse 8CAHO) AN#Br , in the presence of P205, gives conpound
(XXXI'I'1). 10 Treatnent of the bromde with a netallic cyanide such as CuCN

then results inAX 2f aNRBEG@N of d8nd )(PBOACOY. Re L O¥20fCucNe nitro
group of (XxXXI\V)_| usi ng—H2—amd Pd [or_lot her—reducimy ageht ) f ol lFowed—by
condensat i MeP'wi Nh "®@h aryl al deégydeNof NHypd) PiQsl ) i nBt'heNprésience of an
oxi di zi ng agent such as Na2S2056 provi des i nBudeBpypixstinpes of general
formul a (XXXV)XXXhe cyano group of(X¥)(XXXV) can then be converted to an
amde of formula (XXXVI) by hydrolysis wth BF3 in acetic acid. 36 WO

03/ 032984 PCT/ US02/ 33371) HSearme 8§ (NH4) 2 | NO2 i) HBr/AcOH | NO2

CUCN MO N NH2- L) P205, "Bry (XXXI1) BudN+Br (XXXI 1)
NO2 i) H2, PACANC T NgNY 1 =Y2 NLO N Y-Y Ar, 2 H H Y2
(XXXIV) YYWFTi N 2 Q%(xx){) (111) Na2sdcs
H Y
| 2
LA

BF3, 6’911 N
(XXXIV) An (XXXV)

an
N328205

BF 0
3
N _
ACOH  H,N | SN \fY 1—Y/§_ ,
Z t: Y=Y \Ar1

(XXXVI)

Compounds of general formula (XXV1) were synthesized by the general
5 methods described in Scheme 9. A fluoro-arylaldehyde or halo-
heteroarylaldehyde of general formula (II) can be treated with a piperazine of
formula (XXIV) in the presence of a base such as Cs,COj to afford compounds
of general formula (XXV). Condensation of (XXV) with phenylenediamines of
formula (X) in the presence of an oxidizing agent such as Na,S,0s provides

10  benzimidazoles of general formula (XXVI).
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ACOHH NN Y1=Y2 2 | /| ~ --4\ [/\--Z NY-Y Ar, H (XXXVlI) Conpounds of
general fornmula (XXVI) were synthesized by the general 5 nmethods descri bed
i n Schenew®.03M309B40r 0- aryl al dehyde or hal o het eroaryl al delrgadaiset/3zzener al
formula (11) can be treated with a piperazine of forrmula (XXIV) in the
presence of a base such as Cs2CO3 to afford conpounds of general formula

(XXV). CongeRemie ®n of (XXV) with phenyl enediamnes of formula (X) in the
presence of an oxidizing agent such as Na2 (03] pr j des 10 benzi m dazol es

of general formula (XX 37 V\D 03/ 03298 /33371 Scheme 9 W NH2
OHNM--/ NArl O NH2 HM YlN—YAh( V) HY1' Y2 Y. YF Cs2CO8 YN Na2S2Cb

(rn) (XXV) At N Y=Y/ -\ (\ [ TN~ N-Arl NﬁzY (XXVl) Conpounds of
gener al YQVI | c) (XHIv)be sy és@zed fronfX)conpounds of forrmula (M IDb)
odsl|

by the rret eser i-bed—n—Sche 10. 5 Conpounds—of general fornula
(M1b), obtai nqu M ChgCOet hods d(escwl/%d iNa,SBgheme 1, are treated with
a coupling agent such as 1,1' -carbonyl gazol e, or ot her siml ar

coupl i ng agent, (tand a nucl eophi | i X&) ne to”Provi de ami des of fornula
(M1lc). 10 Schene 10

w YeY2 o
\@ 4 Y/)—N N-—Ary
Y_

(XXV1)
Compounds of general formula (Vllc) can be synthesized from
compounds of formula (VIlb) by the methods described in Scheme 10.

5  Compounds of general formula (VIIb), obtained from the methods described in
Scheme 1, are treated with a coupling agent such as 1,1’-carbonyldiimidazole,
or other similar coupling agent, and a nucleophilic amine to provide amides of
formula (Vlic).

10 Scheme 10
o col, Q

NHRYR? N YiEYs
N Y1=Y2 H2N A\
HoN - & )2 O
k@: )2 N Y=y A

N oYY Ar{~CO,H

(VIIb)

Compounds of general formula (VIif) can be synthesized by the
methods outlined in Scheme 11. Compounds of formula (Vlid), obtained using
15 previously described methods, can be reduced using H2 and Pd or other
reducing agent. The resulting amines of formula (Vlle) can be treated with a
sulfonyl chloride (X = SO,) or acid chloride (X = CO), under basic conditions to
provide benzimidazoles of general formula (VIIf).
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CDI, 0 O _ NHRyRz H2ZN N Y1=Y2 H2ZN \ N~Y1 YrZ CC NY-Y Ar OH Y-Y Arl-C02H H
NRz (VIlb) (VIIl) Ry Compounds of general formula (VIIf) can be

synt hesi 2zw0 ibg3298e net hods outlined in Schene 11. ConpounasTafSot/aasmul a
(M1d), obtained using 15 previously described nmethods, can be reduced
using H2 and Pd or other reducing agent. The resulting am nes of formula
(Vile) canSbeeineepted with a sulfonyl chloride (X = SO2) or acid chloride
(X = CO, under basic conditions to provide bSnzi m dazol es of general
formula (M| f)O 38 WD 03/ 032984 PCT/ US02/ 33371 Scheme 11 0 H N N YI=Y2

H2, Pd/C =Y / Z/&zl\l\> \ Y- RWE - NGR AN =YH (Vild) (Vile)
Rt XO basé2 , SO HZNTTZ: N R)—H (M)
Corrpounds of gen orrYH-IYa (A\v’I—NIG))2 can be synthe usYny t Ae-NHe 1 out e
outlined in Schene 1X Conpounds of fornmula (V1g), t ai ned using

previ ously descri b@giddyret hods, can be treated with bor%‘e)(rl bromde to
renove

lR‘XCL base
o)
N Y _Y
N Y—Y Ar1—NHXR‘
H
(VIIf)

Compounds of general formula (VIIh) can be synthesized using the
5 route outlined in Scheme 12. Compounds of formula (VIlg), obtained using
previously described methods, can be treated with boron tribromide to remove

the methyl group and provide benzimidazoles of general formula (Vlilh).

Scheme 12
10
O o)
N Y4i=Yo BBr Y=Y
HoN 3 N 1=Y2
J\@[ Y )z — HZN/I‘\@: )z
m Y—Y AF1"OCH3 N Y—-Y P}I'1—0H
H

(Vilg) (Vilh)

D. Formulation and Administration
15
The present compounds inhibit the checkpoint modulator Cds1 and
therefore are useful as a medicine especially in methods for treating patients
suffering from disorders or conditions that are modulated or regulated by Cds1,
such as cancer.
20
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the nethyl group and provide benzi m dazol es of general formula (VIlh).
Scheme 12 10 O 0 H2N N YI=Y2 BBr3 H2ZN N Y1=Y2 ~ N Y-Y Ar,-OCH3 N Y-Y
Ar,-OH HvBlo3039g) (MI1h) D. Fornulation and Adm ni straPCorusts33Bhe
present conpounds inhibit the checkpoint nodul ator Cdsl and therefore are
useful as a nmedicine especially in nethods for treating patients suffering
from di sorder s ®he ¢ovehtipndeaturésa naethodddutreating arsubjepi ivdthezhrimgr,Gldd, such
as cancer. 20 39 WD 03/032984. PCT/ UsS02/ 33371 ., The invention_features a

met hod f or MEFMRH PAGPASHGHUBINISIFANG ﬁ@ew,sm%%h%n}%@%l&%wﬁﬁeﬁ“f?g

admi ni SterémauhpoﬁQ@g%ﬁhb@é&ﬁ@albbﬁ{p@@ﬁi%i%barsiﬁéfaf&dmy@unoaapmt of a

phar maceut1 cal conposition conprising a conpound” of the invention. The

i nvent i on iaventign.oVThddsventiont disal pfaridésainéthoddoCdiibitieg Cds 1 yactivityainsa

subj ect, wher.ein the nethod conprises adnjnisterin 0 the subject a

t her apeut i S4NPGhH X‘heé%'gﬁb@ %ﬂfﬁeﬂﬁompfﬁeﬁr?@wa%%?%g? h'Leo %‘%tq on conpri sing
a conpounghepinddirall) eFatli@ ambift 6PAPPERASCENtidN CoRTEERYN ddMEihga My be
formul ated into various 10 pharnaceutical fornms for adm nistration

pur poses. q@Mpeupdoé thehimyentiphar maceuti cal conpositions, an effective
amount of a particular conpound, in base or acid addition salt form as
the active ingredient is intinmately mxed with a pharmaceutically

accept abl e car r TRe .cohfporRIdfitRé pr@sent avRrlion gy Yarforhiiatdd ingd variegPendi ng
on the formof preparation desired for adm nistration. These
phar maldeut phaimagsayiies| foragsgor administration purposes. To prepare these

pharmaceutical compositions, an effective amount of a particular compound, in
base or acid addition salt form, as the active ingredient is intimately mixed with

a pharmaceutically acceptable carrier.

15 A carrier may take a wide variety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions
are desirably in unitary dosage form suitable, preferably, for oral
administration, intravenous injection or parenteral injection. For example, in
preparing the compositions in oral dosage form, any of the usual

20 pharmaceutical media may be employed. These include water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions; or solid carriers such as starches,
sugars, kaolin, lubricants, binders, disintegrating agents and the like in the
case of powders, pills, capsules and tablets. In view of their ease in

25 administration, tablets and capsules represent the most advantageous oral
dosage unit form, in which case solid pharmaceutical carriers are generally
employed. For parenteral compositions, the carrier will usually comprise sterile
water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared

30 in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in
which case appropriate liquid carriers, suspending agents and the like may be

employed. In the compositions suitable for percutaneous administration, the
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are desirably in unitary dosage formsuitable, preferably, for oral

adm ni stration, intravenous injection or parenteral injection. For exanple,
in prepawDrg/osd9es conpositions in oral dosage form any offCrhsousazal 20
pharmaceutical media may be enployed. These include water, glycols, oils,
al cohols and the like in the case of oral liquid preparations such as
suspensi 0ft%rrl@rydpmﬁallﬁ|cbmprrSearwp@téttEtmrmhammr@agmmd/om suitalld as

starches, sugars, kaolin, lubricants, bin I si ntegrating agents and
the like |W\et¥‘h@39§§§@p(§'f3nﬁ%\0\8@?‘ inggl witfy su d@i{“’&ﬁoof@gm g'% Ph vi ew of

their easegjn, ﬁﬁf&ﬁg%ﬂé %ﬁleﬁ'a% t.vbela'o%% c%ﬁg ngﬂ%énfeaéﬁe?m% dfagt nmost

advant ageous 0 sage unit orm in e solid pharmaceuti cal
carriers aoehgskier Buch aedan@fymhy féonhta’oart@taérmmmrahqmm theostdn andorcarri er

[ 1 [ 1 t | t cat | t. h h h
ot edRentBy PeTRR orepag e G sqrtiasitiags i here PRbRsHBRE Sct abl o
sol uti ons, E?Be%ﬁrﬁks%ere@% V2$ioRE @\Fé}&eé Blad 8 t¥ihseBrimBEp&R! A€k spBEPT | Ses

sal i ne sol Ut gl ucose sol ution a mxture of saline and gl ucose
sol uti on. dmjascarablhémeut pAaisli axfditiomgaltd eidthbecopneeuindsiof formuls lcHuedee

obl oyed. harinReessbbatet SiuSIERRBE eGP Rdndi pagf Lo i on, the
40 WO 03/ 03238k BQEé%QBél%%%ﬁJof RRAEbUS CoRfposRidsl Y conprises a penetration

enhanci ng agent and/or a suitable wetting agent, optionally conbined with
sui tabllde additives of any nature in mnor proportions, which additives do

faci Iitate tne RindsiaialskRiadithe Cufhupld t et oLl for - ™

preparing ;Brﬁ‘eﬁ‘n%%ljfl@éi CRPESiidnPMdostaeLmitcfompcier eaemf amnubeamn ni stered
I n various ways, g., as a transdermal patch, as_a spot- on, an

oi nt nent . aud dnlﬁ@fmlb’i @frdassaes Desagecuibigseaciysed in m%plfvcat@aé\%m their

increased

Ui tabi o i TR BRYBEPLY SRB Ul B bl it Uty Pch w0 S 1y
advant ggeogtntaifirigra préddterhiredajuentineot activedngeiemerateul aiedl togrogass t i ons

I n dosage unit formfor ease of admnistratigon and uyni frﬂ'larp t Caciosage

Dosage uni therdasireddhaeapeutia efiest Byassociation Wi the egayired mabell

carrier. Examples of such dosage unit forms are tablets (including scored or
coated tablets), capsules, pills, powder packets, wafers, injectable solutions or
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

20  multiples thereof.

Pharmaceutically acceptable acid addition salts include the therapeu-
tically active non-toxic acid addition salt forms that the disclosed compounds
are able to form. The latter can conveniently be obtained by treating the base

25  form with an appropriate acid. Appropriate acids comprise, for example,
inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic,
succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic,

30 ethanesulfonic, benzenesulfonic, p-toluenesuifonic, cyclamic, salicylic,
p-aminosalicylic, palmoic and the like acids. The term addition sait also
comprises the solvates that the disclosed compounds, as well as the salts

thereof, are able to form. Such solvates are for example hydrates, alcoholates
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refers to physically discrete units suitable as unitary dosages, each unit
15 containing a predeterm ned quantity of active ingredient calculated to
produce WwWbe3dsyss ed therapeutic effect in association w PaTUSe2/83qui r ed
pharmaceutical carrier. Exanples of such dosage unit fornms are tablets
(including scored or coated tablets), capsules, pills, powder packets,
waf er s, i njpeditadlike.s Qonvemely the saltifopensarobe converterbby trgagmentivitespoonf ul s

and the i ggﬁi%&}ﬁgg{e%%g%%d{oio mul ti pl es thereof. Pharmaceutically

accept abl e M ncl ude the ther apeu- tically active
non-toxic acid addition salt fornms that the disclosed conmpounds are able
to form The latter can conveniently be obtained by treating the base 25
formwith an appfupeisamerigdpems Aginep all dhe passible isomericferms thatdrenpl e,

aci oy sul 1 P EouRdE Br BRI R BodaSl ol oREMBE b cnelar e oe ™ ©
such as, findicatedithé eheatdedlidesigiativAngdicompbuhoeXierorss the mdalifeCof Ay uvi C,

oxalic, malonic,  succini¢, maleic, fumaric, malic, tartaric, citric,

met hanesul PeFfikRle sieregchamicaliyrispimeric Frm sasLimpduies, cantaisingalbsul f oni c,
oo ol o . evbie ; s J Lo
Yt m aaa « s cidomery ah SRLRASHEHE Y] e bt BRIGo otk (oRE LS T

conpounds, paiculal St&&dgbﬂi@?éﬂtﬁrsl mﬂgﬂm’b,thar(la)-;’:thl(S)-to@nfigm}‘atioﬁy;lh sol vat e;
are foy. exanple hydrates, aJcoholates, 41 WD 03/032984 PCT/ US02/33371 an
the 1ikb. %ﬁiﬁ@%ﬁﬁmw@m eyqigsatiwatedadicaly BraYRavS etherdhadin- aki t h
al kali int d e i l j Y 1 he
possi bl e ig%lﬁr%alréfﬁﬁﬁra@'t -I’Il-g'[e ﬁ@@é@%&@ﬁéﬁ%ﬁé@r& r&lgjﬁ{éé%&?S&ng%rl%ossess.
Unl ess ot hiarmissecludingi diastdrenisomers, astveel| as nixtoresriheaéofde sirgrabportionf

conpounds denotes .the m xture of _all, possible stereochenmically. isoneric
fo;rpm;tJ sai Fﬁ@ﬁ?ﬁ'@?%ﬁ?ﬁ'ggwﬂﬁ gﬁ?’ digflasedrYPReNRAS MAY: §9ﬁxﬁ\éﬁ‘§"‘% t he

basi ¢ nol egutdhefit foHfisUr SuchVRirths é!tho%@'htﬁ lﬂ)ﬂi(ﬁitel irﬁfi@&%@ﬁﬁ?h&ﬁﬁ&@és may

have the (R)- or (S)-configuration; subst ts on bivalent cyclic
sat ur atded ardifdiaMengriormdae aes irtemdadchte be included withindhemtbpgofahé on. The
i nvention

hem cal |y i ic, f i ncl udi
i ast er eoi BORBNE N VaGHqGbI [OEXeiRIS 108 PISREL BT erHoR A Shor 1 on
Cl

0 Q
szj\@[“\H:}o
N
H
2-[4~(4-Chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide

as well as
Cl

0 H </ />
N
HzN)K©: />'—< >—O
20 N

2-[4-(4-Chloro-phenoxy)-phenyl]-3H-benzoimidazole-5-carboxylic acid amide.
Those of skill in the treatment of disorders or conditions mediated by the
Cds1 enzyme could easily determine the effective daily amount from the test
results presented hereinafter and other information. In general it is
25  contemplated that a therapeutically effective dose would be from 0.001 mg/kg
to 100 mg/kg body weight, more preferably from 1 mg/kg to 50 mg/kg body
weight. It may be appropriate to administer the therapeutically effective dose
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of the disclosed conpounds. The disclosed conpounds may al so exist in their
tautomeric forms. Such forms although not explicitly indicated in the above
15 and f ovbaowiosaysf or nul ae are intended to be included wi trca/ushe3seope of
the present invention. For exanple, the present invention includes C1 O/
\ HEN N -11~ri N\ / OH 2-[4-(4-Chloro-phenoxy)-phenyl]-1

H benzoi ni a0 .chiee; dobostyimoce agh-doses db appeopsizie irden@ls thedtgheMthe N \ / O

o e, 10l SpRLEPASHYS PR R i o Tk Ao i arariie. medi at ed
by the Cdsdntaimingme ragtd d08@shd, \ardEhasdriffat hsté%biéar#w%\b?aémé bhg?%?i’ib!ﬂ{ from

the test results presented hereinafter and other informtion. gener al
it is 25 cRRftEibrasage forax Examelespeciude 410 mge?’ eug,iSemipd80wng) the from

' f f .1 / kg to 50
m/ kg Body 9Bt 5o RRE otk thina 25 Bl BE e i Atom st | cal | v
ef fecti ve impreptelih ORIOBAREE AGUHISOH SRR trafsdomal bafcge, four or more

sub-doses at appropriate intervals throughout the day. Said sub-doses may
be for nul dPERUEIonE; Disaeser’ compaynd meay alsarhs formutatad sisra spray orgther 2000

ng, and i | of active ingredient per unit dosage
form Exaggpg:r?{)ﬁch%gaeb}%@@nd,@%, 50 ng, 100 ny, 150 5 ng, 250 ny, and

500 ng dosage forms. Conpounds of the invention may also be prepared in
| ease or_subcutaneous or transdermal patch fornulations. Disclosed

Ezlogg;)[}ﬁd may al S B¥AFHARR0GAM frrauengyrlyadsninistiaion depends on the
particular compound of formula (I) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may
be taking, as is well known to those skilled in the art. Furthermore, it is evident

15 that said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective

daily amount ranges mentioned herein are therefore only guidelines.

20 The next section includes detailed information relating to the use of the
disclosed compounds.

D. Examples

25  General Experimental:

All NMRs were obtained on a Bruker model EM 400, 400 MHz
spectrometer. The format of the 'H NMR data below is: chemical shift in ppm
down field of the tetramethylsilane reference (multiplicity, coupling constant J in
Hz, integration).

30 HPLC retention times are reported in minutes, using the methods and
conditions reported below.

Instrument: Agilent HP-1100

Solvent: Acetonitrile (0.05% TFA)/H20 (0.05% TFA)
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topi cal or inhalable fornulations. 10 The exact dosage and frequency of
adm ni stration depends on the particular conpound of fornmula (1) used, the
parti cul awOo®amsisd on being treated, the severity of the ®ocmdiSv/zas7bei ng
treated, the age, weight and general physical condition of the particular
patient as well as other nedication the patient may be taking, as is well
known to those Blow tatd: i n t he 6r7t5mEﬂ11h1herrmre it is evident 15 that said

effective daily_a may be Iomered eased de endln

response of theGlrgaﬁf‘ d patient AR &r %I FB‘?’nart 8%2’9"2& bf the
physi ci an prescribing the corrpﬂ,mg§996/ ILIE@ [ nst ant i nvent lon. The effective
dai |y anmount ranges nentioned herein are“therefore only guidelines. 20 The
next section inCbluhes: det ai | edZorifaxr BelipserXDB@S i(Bigm,ct.6xel Ss@ndf t he

di scl osed conpounds. D. Exanpl es 25 General Experinental: Al NVRs were
obt ai ned on a Bf@RPeErayml EM 286C 400 Mz spectrometer. The format of the

HHNVR data bel gpbetendfier ol oRl iitckloRBTaaBoH Hischah 6. t e

tetramet hyl sil ane re ehce (milt I'ng constant J in Hz,

i ntegration). 3AllHMALS spdctrd Wwere @btmdacﬁreanexmreheden@s MM O000ESD ugirigng t he
met hods and conditions reported bel ogw. Instrupment: Agilent HP-1100

Sol vent : ARleEHEAsRIAY] '@m@et'%% @ﬁ)@r/n@éw@cprmaﬁmmoqgs apintigatadog,

PCT/ US02/ 33371 Flowrate: 0.75 nL/mn Gadient: 1 mnat 1 %H2O 7 mn
linear ranp to 99% H2O, 4 mn at 99% H2O. Col um: Zorbax Eclipse XDB-C8 (5
m 4.6l 165gampje 15 Tenperature: 35 C Wavel ength: Duel detection at 220 nM
and 254 nM All nmass spectra were obtained on an Agilent series 1100 MsD
using electrospray ionization in @ither positive or negative nodes as

i ndi cat ed. Q
*@EN

2-[4-(4-Chloro- phenoxy) phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

Scheme 2: To a solution of 5.0 g (13.7 mmol) of 2-[4-(4-chloro-phenoxy)-

15  phenyl]-1H-benzoimidazole-5-carboxylic acid (Example 50), in N,N-
dimethyiformamide (100 mL) was added 1,1’-carbonyldiimidazole (5.1 g, 31.5
mmol). The mixture was stirred for 30 min at room temperature and then
cooled to 0 °C. Ammonium carbonate (6.0 g, 63 mmol) was added, and the
reaction mixture was stirred for 18 h at room temperature. The solvent was

20 evaporated under reduced pressure, and the residue was partitioned with ethyl
acetate (30 mL) and water (3 x 10 mL). The ethyl acetate layer was collected
and concentrated. The residue was purified by silica gel chromatography (5%
methanol/ CH.Cl,) yielding 4.2 g (85.7%) of the pure compound as a slightly
yellow solid. _

25 HPLC: Rt=7.3. MS (ESI+): mass calculated for C,oH14CIN3O,, 363.08; m/z
found, 364.1 [M+H]". "H NMR (400 MHz, DMSO-d); 8.23 (d, J = 9.0 Hz, 2H),
8.20 (d, J=0.78 Hz, 1H), 8.13 (br, s, 1H), 7.92 (dd, J = 8.4, 1.6 Hz, 1H), 7.73
(d, J=8.4 Hz, 1H), 7.51 (d, J = 8.8 Hz, 2H), 7.44 (br, s, 1H), 7.26 (d, /= 8.8
Hz, 2H), 7.18 (d, J = 9.0 Hz, 2H), 6.76 (br, s, 1H). "*C NMR (100 MHz, DMSO-
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10 Exanple 1 ci o/ \ HZN\ NO N\ / H

2-[ 4- (4-Chl or o- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-carboxylic acid am de.
Schenme 2:wom®3a3®el ution of 5.0 g (13.7 mmol) of 2-[4-(4-ckCorusepssnoxy) 15
phenyl]-1 H benzoi m dazol e-5-carboxylic acid (Exanple 50), in N, N

di met hyl f ormam de (100 nL) was added 1, 1'-carbonyidiimdazole (5.1 g, 31.5
mol ). Thedgji 87168, 168.76t i b4 @, 1161 4@016753aﬂ35cﬁﬁn1t3@r%r‘b3041@ B96%,hen

cooled to A b t 0.,.63 s _ad d the
reaction n?%%i?e%gb ???%’rgdqgg 4(leéqﬁqja4t’ 11% 1mhpeé Bpmegleeﬂ?é‘%@ol vent was
20 evapor afesl ygd%culgf&b%@ c%ﬁmlmga @cbad?@ HESiBEYUN WassRa6End:i@ned with
et hyl acet ate (30 ter X m). The et hyI acetate layer was
col | ect ed 6&Ad; Hoﬁcfé('ntN a1t1e50 The resi due was purified by silica gel
chronat?ography (5% nethanol/ CH2ClI2) yielding 4.2 g (85.7% of the pure
conpound as a slightly vyellowsolid. 25 HPLC. Ri= 7.3. M5 (ESI+): nass
cal cul ated _for C20H14CI N3Q2, 363.08; nmz found, 364.1 [ MH +. 1H NWR (400
MHz, DVSO-B¥JTPE 23 (d, J = 9.0 Hz, 2H), 8.20 (d, J = 0.78 Hz, 1 H), 8.13
(br, s, 1H, 7.92(dd J=8.4 16 H, 1 H, 7.73 (d, J =8.4 Hz, 1 H),
7.51 (d, J = 8.8 Hz, 744 by, s, 1 H, 7.26 (d, J =8.8 Hz, 2H),
7.18 (d, J = 90 Hz, 6. 1 H. 13C NWR (100 MHz, DMVSO 44 WO
S02/ 3

03/ 032984 PCT/U 0] 71’ d6) .6 159. 75, 154.19, 151.40, 137.53,
135. 53, 1382 %6_5 128. _54, 123.65, 121.59, 121.42, 118.54,
114.18, 113. 85 'e anal ysis: cal culated for C20H14CI N302: C,
66.03; H 3.88; N, 11455; found: C, 66.57; H 3.87; N, 11.50. 5 Exanple 2
°-d 2-[4-(3-Chloro-4-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide.
10
Scheme 1: To a solution of 4-fluorobenzaldehyde (0.3 mmol) in N,N-
dimethylformamide (1.5 mL) was added 3-chloro-4-methylphenol (107 mg, 0.66
mmol), followed by Cs,CO3 (215 mg, 0.66 mmol). The mixture was heated at
90 °C for 24 h. The reaction mixture was then cooled to room temperature,
15 and 311 mg of MP-carbonate scavenger resin (Argonaut, loading = 2.64
mmol/g) was added. The mixture was shaken for 24 h, and the MP-carbonate
resin was removed by filtration to provide crude 4-(3-chloro-4-methyl-phenoxy)-
benzaldehyde. The crude filtrate was treated with 1.0 mL of a solution of 3,4-
diamino-benzamide (0.33 mM) in N,N-dimethylformamide, followed by NaxS20s
20 (94 mg, 0.5 mmol). The mixture was heated to 95 °C for 24 h. The reaction
mixture was then cooled to room temperature, and concentrated on a
centrifugal evaporator. The residue was dissolved in 1.5 mL of N,N-
dimethylformamide and purified by reverse phase HPLC (Cs, water/
acetonitrile/ 0.1% TFA) to provide 55 mg (33% overall yield) of a white solid
25  (TFA-salt).
HPLC: Ry = 7.67. MS (ESI+): mass calculated for C21H16CIN3O2, 377.09; m/z
found 378.09 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.07 (d, J = 8.9 Hz, 2H),
8.03 (d, J=1.0 Hz, 1H), 7.93 (br s, 1H), 7.72 (dd, J = 8.5 Hz, J = 1.5 Hz, 1H),
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H2N N H 2-[4-(3-Chl oro-4-net hyl - phenoxy) - phenyl]-1

H benzoi m dazol e-5-carboxylic acid amde. 10 Schene 1: To a sol ution of
4-f | uor obwozalosweyde (0.3 nmmol) in N, N di et hyl f or mam de PCIBONEP7NAS
added 3-chl or o- 4- net hyl phenol (107 ng, 0.66 nmmol), foll owed by Cs2CO3 (215
ng, 0.66 nmml). The mxture was heated at 90 C for 24 h. The reaction

m xture was/. 54hé¢h, Lad@.2Hz 6H)00RO(dnper @Bz, 1H.)57a?rzﬂd(wkl1hi) DfIONE; ¢y, bonat e
scavenger [ gO t = 2.6 wa The m xture
was shaken 71?§$?%4j %gﬁﬁ ?H&v %&2&?%‘5 gHgg}g %)/\H ?é‘ﬁbgég?@y SHM tration
to provide crude 4-(3-chloro-4-nethyl - phenoxy) benzal dehyde. The crude
filtrate was treated with 1.0 nL of a solution of 3,4- diam no-benzam de
(0.33 MV gy, ‘l)\ll- d met hyl f ormam de, fol |l owed by Na2S206 20 (94 ng, 0.5
mrol ). The mxture was heated to 95 C for 24 h. The reaction mxture was
then cooled to roomtenperature, apgd concentrated on a centrifugal
evaporator. The residue was dissolyed in 1.5 nL of N, N dinethylfornmam de
and purified b® reverse phase 8, water/ acetonitrile/ 0.1 % TFA)
to provi de 55 3%.0veral | of a white solid 25 (TFA-salt). HPLC
R = 7.67. Ml ( B 6 lated for C21HL6CI N302, 377.09; mz found
(400_K DI\/ISOd6): 8.07 (d, J =8.9 Hz, 2H), 8.03

378. 09 [M+H]+ 1
(d J =51.0 H, H7.93 (br's, 7 72 (dd, J = 8.5 H, J =1.5 Hz, 1
. 45 WD,03/ 03 | US02/ (d, H . 7.29 (d, J
= 8 8 Hz, éyg‘ éﬁ gﬂeo"oinﬁ‘-i}% éh%) fnvlj-ﬁ/'/-‘?e@@'(fﬂﬂa@l%% 9 Hz, 2H),
6.91 (dd. qca?ocg(ygcaé,,da)mrdez 6 Hz, 1 H, 2 19 (s. 3H. Example 3CL 0O

CF3 H2N N N

This compound was prepared according to the methods described in Example
10 2 and Scheme 1, substituting 4-chloro-3-trifluoromethylphenol for 3-chloro-4-

methylphenol.

HPLC: Ry = 7.45. MS (ESI+): mass calc. for C21H13CIF3N3O2, 431.06; m/z

found, 432.0 [M+H]". "H NMR (400 MHz, CD30D): 8.15 (br s, 1H), 8.13 (d, J =

8.8,2H),7.80 (d, J=7.6, 1H), 7.61 (br s, 1H), 7.60 (d, J = 8.8, 2H), 7.44 (d, J =
15 2.8, 1H), 7.29-7.26 (dd, J = 8.8, 2.7, 1H), 7.20 (d, J = 8.8, 2H).

Example 4

Cl

; o
HzNJ\@N\H —d
N
2-[4~(3,4-Dichloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
20  amide.

This compound was prepared according to the methods described in Example

2 and Scheme 1, substituting 3,4-dichlorophenol for 3-chloro-4-methylphenol.

HPLC: R = 7.64. MS (ESI+): mass calculated for CooH13CloN30,, 397.04; m/z
25  found 398.0 [M+H]". 'H NMR (400 MHz, DMSO-ds): 8.05 (d, J = 8.6 Hz, 2H),
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5 H 2-[4-(4-Chloro-3-trifluoronethyl-phenoxy)-phenyl]-1 H benzoi m dazol e-5-
carboxylic acid am de. This conpound was prepared according to the nethods
descri bedwpri@saspl e 10 2 and Scheme 1, substituting PCT/US02/33371

4-chl oro-3-trifluoronethyl phenol for 3-chloro-4- methyl phenol. HPLC. R =
7.45. M5 (ESI +): mass calc. for C21H13Cl F3N302, 431.06; mz found, 432 0

Mt 5 1 3
[7 850 Zd ! M/gé W?W(br@qg?y 68 (45J €18 .5z, ﬁm) 7851La (/ 8@H—z %98 (d |

d,
= 15 2.8, 73MH(4, J= 298H226|“K)da19;(b&881i8;|)7212(d,1J§=|)8 Gﬂzggl-t)dé 9] (dngg 2H) .
Exanpl e 4 0 -C / NONN H
2- [ZD(S 4@5‘% C!r obﬁantalﬁgf% phenyl]-1 H benzoi m dazol e-5-carboxylic acid

20 ami de. This conmpound was prepared according to the nmethods described in
Exanpl e 2 and Schenme 1, substituting 3, 4-dichlorophenol for

3-chlo 4[@@6% henol. HPLC. Rt = 7.64. M5 (ESI+): mass cal cul ated for
C20H13C1 2 04; mz 25 found 398.0 [ MtH] +. 1H NVMR (400 MHz,
DVSO-d6): 8.05 (d, J 8. 6 Hz 2H)F, 46 V\D 03/ 032984 PCT/ US02/ 33371 7.99

(s, 1 H. 7.88 (br s, 1 H =85H, 1H, 7.51 (t, J = 8.9 Hz,

2H), 7.30 (d J=28Hz (br s 1 H, 7.12 (d, J = 8.6 Hz,

2H), 6.97 (ddll I 5 5 Exaniple 5 F OCL H2N N O
2

H
2-[4-(3-Chloro-4-fluoro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide.

10  This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 3-chloro-4-fluorophenol for 3-chloro-4-
methylphenol.

HPLC: Ry = 7.39. MS (ESI+): mass calculated for C2oH13CIFN30,, 381.07; m/z
found 382.07 [M+H]". 'H NMR (400 MHz, DMSO-dg): 8.13 (d, J = 8.9 Hz, 2H),

15 8.08(d,J=1.0Hz, 1H), 7.98 (br s, 1H), 7.78 (dd, J = 8.5 Hz, J = 1.5 Hz, 1H),
7.59 (d, J = 8.5 Hz, 1H), 7.44 (d, J = 9.0 Hz, 1H), 7.39 (m, 1H), 7.29 (br s, 1H),
717 (d, J = 8.9 Hz, 2H), 7.11 (m, 1H).

Example 6

FsC
i &
N
N
H

2-[4-(2-Fluoro-5-trifluoromethyl-phenoxy)-phenyl}-1H-benzoimidazole-5-

20

carboxylic acid amide.
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H 2-[4-(3-Chl oro-4-fl uoro-phenoxy) - phenyl]-1 H benzoi m dazol e-5- car boxylic
acid am
descri bedwprs@saspl e 2 and Schene 1, substituting 3-chl oPeTAsshY/s83rophenol
for 3-chloro-4- methyiphenol. HPLC. Rt = 7.39. MS (ESI+): mass cal cul ated
for C20H13Cl FN302, 381.07; mlz found 382.07 [MtH}. 1H NWR (400 MHz,

DIVISO d6)

de. 10 This conpound was prepared according to the nethods

'ﬁué@o(rﬁbouhd-wﬁs ré;b'!area Hbcordllfg ® ﬂh& rﬁéthohsqjésdﬁbbﬁ in Exébnpllg 98 |(_{;3r

S,

7. 44 (d ﬁan@g@hﬂzne 1, ﬂ;bstr?utm %Tﬂpono ﬁl)trlflworgme(tbvlpﬁenql fioy 3-Chb0r974(d J

9 Hz, 2|_rQ'|ethl nQ)rln 1 H. Exanple 6 F3C OH2ZN ~-NOF N 20 H

2-[4- (2 Fl'uor o-"5-1r1f | uor onet hyl - phenoxy) - phenyl ] -1 H benzoi m dazol e- 5-
car boxyldl (HBICCSR@m?UB? ﬁ%%ﬁ@éﬂ&%@&éldﬂb@éwwﬁﬂmz&mm 41609 mind was
prepare according to the ods descri j appl.e _a C 1,
subst i But iTRYNG A Pulk BABE] ¢ NM%(&%M%@%*F&'@- g%hqdoﬁﬁg 'ﬁ%rﬁ'@r&ephenol

HPLC. Rt

8.

ol

found 4

8.16 (s,
7.

77-7.71
8.8 Hz,

10

15

20

T 0T, WRAG s IR LU g iy SRR T,

nH)3HB 7@ (it = 8.5.He) 1HY, BS7 (oids, 1H); 728 (dhiz) = 8.8-Hz, 2H)z, 1 H)
(m 3H), 7.67 (d, J =8.5Hz, 1 H, 7.37 (br s, | H, 7.28 (d, J
2H). Exanple 7 CL OO0- 2N F

Example 7

Cl
; as
N
N
H

2-[4-(4-Chloro-3-fluoro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide.

This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 4-chloro-3-fluorophenol for 3-chloro-4-
methylphenol.
HPLC: R¢ = 7.50. MS (ESI+): mass calculated for C20H13CIFN302, 381.07; m/z
found 382.07 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.23 (d, J = 8.9 Hz, 2H),
8.17 (s, 1H), 8.07 (brs, 1H), 7.85 (dd, J = 8.5 Hz, J = 1.5 Hz, 1H), 7.67 (dd, J =
8.3 Hz, J=1.5 Hz, 1H), 7.65 (d, J = 8.8 Hz, 1H), 7.38 (br s, 1H), 7.33 (m, 1H),
7.30 (d, J = 8.8 Hz, 2 H), 7.01 (m, 1H).

Example 8

O

Tz 2
o)
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H-\ NO N\ 10 H 2-[4-(4-Chl oro-3-fluoro-phenoxy)-phenyl]-1
H benzoi m dazol e-5-carboxylic acid am de. This conpound was prepared
accor di ngwoe3bms4ret hods described in Exanple 15 2 and Sehensod/33371
substituting 4-chl oro-3-fluorophenol for 3-chloro-4- nethyiphenol. HPLC Rt
282 gg [MS (ESI+): mass cal cul ated for C20H13ClI FN3O2, 381.07; mlz found
|V|2|:ﬂ4 3,4 8imbRy-pBen B4benBoifidézbleb-cabRylizacidH), 8. 17
(s, 1 H ;g(brsyqﬁ M%‘.2)5(,J:8.5Hz,J:1.5%z,1|I:|)|),7.67
dd, J MIQGSHZ J:15Hz 1H, 7.65(d, J =88 Hz, 1 H, 7.38 (br
, H), 7.33 (m | H, 7.30(d,J:8.8 Hz, 2 H, 7.01 (m 1 H). Exanple
N H2ZN~ N\ O N H 48 WO 03/032984 PCT/ US02/ 33371

-[4-(3, 4T'HIS‘T@@rh}szuﬁ@wmxmhpamad:dordln&tbemmeﬂ‘nddsdleeeﬁbwrrbﬁxmhpte acid
am de. This corrpou was pr.epared accor di ng t

hod
?Ifxaml & 2 angpgh @@ﬁeh@UPSt'Wﬁgtq tstimatypheng f%&?@}%%%%o%eﬂw Fﬁ‘reln%?d a

|
o ona0 P BT TR s EBHE: s odicpRjed RriGalNSCER BT RS 56, |
8.08 (d, Joch398HIZ[M-124HY H8\II01R(4$)O HH) DMS Q4ds}:18.08 ,(d.1J H)8. 97!-127(2|‘()dd J =

8.4 Hz, J =15

7.12 (d, $-H, §H—)z7 911%{ s, ?!5‘6' ﬁ@ (ad, 4—88_.3 "Hﬁ:’ ’2|'1|)|3 HEM%%Q&%,@JJ S 2.5 H,

k H . 6. 78§48 111)=7 81%pFg; 11),7.%2 8a = 813 Hz, 1) 1406d, 8.8 ixam e 9 HN
10 6.86d,J=2.5Hz 1H), 6.77 (dd, J = 8.1 Hz, J = 2.6 Hz, 1H), 2.14 (s, 6H).

1
O
4-

Example 9

oy o F

2-[4-(2-Naphthyloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.
15
This compound was prepared according to the methods described in Example
1 and Scheme 2, substituting 2-naphthol for 4-chlorophenol.
HPLC: Rt = 7.48. MS (ESI+): mass calculated for C24H17N302, 379.13; m/z
found 380.1 [M+H]". 'H NMR (400 MHz, DMSO-ds): 8.38 (d, J = 8.7 Hz, 2H),
20 8.32 (s, 1H), 8.22 (brs, 1H), 8.19 (d, J = 9.1 Hz, 1H), 8.12(d, J = 7.7 Hz, 1H),
8.03 (m, 2H), 7.83 (d, J = 8.6 Hz, 1H), 7.75 (s, 1H), 7.67 (m, 2H), 7.53 (dd, J =
8.8 Hz, J = 2.4 Hz, 2H), 7.44 (d, J = 8.7 Hz, 2H).

Example 10

RSN )

I

25
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N O H 2-[4-(2-Naphthyl oxy)-phenyl]-1 H benzoi m dazol e-5-carboxylic acid
am de. 15 This conpound was prepared according to the nmethods described in
Exanpl e WoOana3Z®¥shene 2, substituting 2-naphthol for 4-chiporashzsssit HPLC
Rt =7.48. M5 (ESI +): mass cal cul ated for CZ4H17N302, 379.13; mz found
380.1[MH—|]+ "H NWVR (400 MHz, DVSO-d6): 8.38 (d, J 8.7 Hz, 2H), 20 8.32
(S 1 é@—%-ﬂbﬂflu@rorﬂetﬂylrpﬁﬂed@(y()-theﬂlyﬁi-ﬂi-ﬁaehtomﬂddﬂqle-& da’a‘b(;xiyhobc—iﬁ? 7 Hz,
1 ,803{2 83 (d, J = 8.6 Il H, 7.75 (s, | H), 7.67 (m 2H),
7.53 (dd, @mle.g 8Hz, J=2. 4Hz, 2H), 7. 44(d, J=8. 7THz, 2H). Exanple 10 CF3 O/ \
N H2ZN N\ / O 25 H 49 WO 03/032984 PCT/ US02/ 33371

2-[4-(4-Trifluoromethyl - phenoxy) - phenyl ] -1 H benzoi m dazol e- 5- carboxylic

aci d an dehis Tonsparonipeas drepesed reparding éo ther shietiyppdsodedozibedtin@@ntdscr i bed

A chl oPoprABR ShAmes. Rbsttuinib WAqToel PhaRel TERteRaBheRer |
214147 3NGB| (387 05 i (£SO 398 chid il ég%w;@%yﬂm WO, a6):

.46 (d,
.06 (dd, fdund@B9B.HEV+HI] “— 'H BIMR (400 Mz, BMSO-0); 8H6-(5 /5= Bil) HZJ—QH) 7. 88 (d,

5 4 18.35sl JExgﬁgqlébr 8,26 s, 5 e 08 dd, 7= 88 18, Y £9:5 82 4 49 (<

8.00 (d, J = 8.5 Hz, 2H), 7.88 (d, J = 8.5 Hz, 1H), 7.56 (br s, 1H), 7.55 (d, J =
10 8.9 Hz, 2H), 7.49 (d, J = 8.4 Hz, 2H).

< & 00 00

Example 11
Br

O E

HoN JKCEN\H >—O
N
H

2-[4-(4-Bromo-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.
15

This compound was prepared according to the methods described in Example

1 and Scheme 2, substituting 4-bromophenol for 4-chlorophenol.

HPLC: Ry = 7.44. MS (ESI+): mass calculated for C2H14BrN3O,, 407.03; m/z

found 408.0 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.17 (d, J = 8.7 Hz, 2H),
20 8.11 (s, 1H), 8.01 (brs, 1H), 7.80 (d, J = 8.5 Hz, 1H), 7.62 (d, J = 8.5 Hz, 1H),

7.58 (d, J = 8.9 Hz, 2H), 7.32 (br s, 1H), 7.20 (d, J = 8.7 Hz, 2H), 7.07 (d, J =

8.9 Hz, 2H).

Example 12

Koy o 8

Tz Z

25

50



H 2-[4-(4-Brono-phenoxy)-phenyl]-1 H benzoi m dazol e-5-carboxylic acid

am de. 15 This conpound was prepared according to the nmethods described in
Exanpl e WoOana3Z®¥shene 2, substituting 4-bronophenol for 4Pchlusompisenol .
HPLC. Rt = 7.44. M5 (ESI+): mass cal cul ated for C20H14Br N302, 407.03; nmz
found 408.0 [M+Hl +. 1H NMR (400 MHz, DMSO-d6): 8.17 (d, J 8.7 Hz, 2H),

20 8.11 (32[4(4=|Flu0‘iof81-rr(é1hylsphehdﬂ}/ pﬁeﬁsﬂ] { H-behzoirBidazble- 51:ai‘b0xyﬁc@2|d(d J =
8.5 Hz, 1 H, 7.58 (d, = 8.9 2H), 7.32 (br s, 1 H, 7.20 (d, J = 8.7
Hz, 2H), 7@0Med, J = 89Hz 2H) Exanple 12 F O,k 0 ~ NOHNN 25 H
50 WO 03/ 032984 PCT/ US02/ 33371 2- [ 4- (4- Fl uor o- 3- net hyI - phenoxy) - phenyl ] -1
H benzoi m dazol e-5-carboxylic acid am de. This conpound was prepared

accor di ng Tleistcheprintogas (ﬁ)esmriebexbcbrdiﬁgwmeemeﬂwcmsmdsﬁwwne Eample

substituting 4-fl uoro-3-nethyl ph | f 3-chl oro-4- Iphenol HPLC. Rt
207%0'3' e Bndisopead osulas g sy Sme RIS forsTen Bl S f oung
362. 12 [ M+ rM}/R(400|\/|—|z DVSO-d6): 8.19 (d, J 89Hz 2H), 8.16
(s,lH) @ﬂeﬂyl;ﬁ)@ H, 7.86 (dd, J = 8.4 Hz, J:12Hz 1 H, 7.67

(4 3 2 L0HBLG: Re = 148) NS (B8I¢bmass caltylated. B ChtH1sFNz021368121mky , 7. 18
(g Ojci_ 8 Rundrasd 2 i ‘(Hn}\IIV]RI_QlOO 192 St} 8./t S2 . SRy ofFaM™! €
8.16 (s, 1H), 8.07 (br s, 1H), 7.86 (dd, J = 8.4 Hz, J = 1.2 Hz, 1H), 7.67 (d, J =
10 8.5 Hz 1H), 7.38 (br s, 1H), 7.23 (t, J =9.1 Hz, 1H), 7.18 (d, J = 8.9 Hz, 2H),
7.42 (m, 1H), 7.01 (m, 1H), 2.25 (s, 3H).

Example 13

9 Q—Cl
HzN/U\C[N\H :>——O
N
H
15  2-[4-(3-Chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example

1 and Scheme 2, substituting 3-chlorophenol for 4-chlorophenol.

HPLC: Ry = 7.30. MS (ESI+): mass calculated for C2H14CIN3O2, 363.08; m/z
20 found 364.0 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.24 (d, J = 8.6 Hz, 2H),

8.19 (s, 1H), 8.09 (br s, 1H), 7.88 (d, J = 8.5 Hz, 1H), 7.70 (d, J = 8.4 Hz, 1H),

7.49 (t, J = 8.2 Hz, 1H), 7.40 (br s, 1H), 7.32 (s, 1H), 7.29 (d, J = 8.6 Hz, 2H),

7.25 (m, 1H), 7.12 (m, 1H).

25 Example 14

O

TZ _Z
O
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HZN N Q@ N>-\ OH 15 2-[4-(3-Chl oro-phenoxy)-phenyl]-1

H benzoi m dazol e- 5-carboxylic acid am de. This conpound was prepared

accor di ngwom®3nsms4ret hods described in Exanple 1 and SchemeTAlS0%sd33t it uti ng

3-chl orophenol for 4-chlorophenol. HPLC. Rt = 7.30. M5 (ESI+): nass

cal cul ated for C20H14CI N3Q2, 363.08; mz 20 found 364.0 [ M+tH] +. 1H NMR

(400 MHz, BHESEHEsY 8- Betpahyddo- naphtrmlmazylow»pher&uammnzmnhﬁazcae@ (br s, 1
,788( , 7.70 (d, J = 8.4 Hz, 1 H), 749(tJ:82

e, g""ﬁ’&"('ﬁ‘%ag’dﬁm'ﬁﬁ 732 (s, | H, 7.29 (d. J = 8.6 Hz, 2H), 7.2

(m lH), 7.12 (m 1 H). 25 Exanple 14 O N H2NI| / N\ / O H 51 WO

03/ 032984 PCT/ US02/ 33371

2-[4- (5,6, Fh @Cmpwnmwasmgmnedlmzdmgwwe pietngdg ddsdhibeeindxaEnalzol e- 5-

Gasor bea 1 BELSERS 2o SbSiARRRATE SRR R GRhAgeR Scifor 42 11 T M0

5,6,7, 8- tecml@mpjfgpronapht hal en-2-0l for 4- chl orophenol HPLC. Rt = 7.89. M
(ESI +) mass cal cul ated for C24H21N302, 383.16; mz found 384. 14 [I\/H—I]+
1H NI\/R ( 400PME RioVGBOd IS (BSTR): massagiculated ol Bra21N1Ok) 383 187m(zl, J = 8.5

2 100 oyl A e, b oq T dftschpPatla e g 8 1.0

4H) . Exarrpild) R8T, L=18281HY, 1H), 7.68 (d, J = 8.5 Hz, 1H), 7.38 (brs, 1H), 7.17 (d,
10 J=8.7 Hz, 2H), 7.14 (d, J = 8.3 Hz, 1H), 6.86 (m, 2H), 2.73 (m, 4H), 1.74 (m,

5

4H).
Example 15
Cl
0]
O
N

15 2-[4-(5-Chloro-2-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide.

This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 5-chloro-2-methylphenol for 3-chloro-4-
20  methylphenol.
HPLC: Ry=7.59. MS (ESI+): mass calculated for C21H1CIN30-, 377.09; m/z
found 378.09 [M+H]". "H NMR (400 MHz, DMSO-de): 8.20 (d, J = 8.9 Hz, 2H),
8.15 (s, 1H), 8.05 (brs, 1H), 7.84 (dd, J =8.5 Hz, J = 1.3 Hz, 1H), 7.65 (d, J =
8.5 Hz, 1H), 7.41 (d, J = 8.0 Hz, 1H), 7.36 (br s, 1H), 7.26 (dd, J=8.2 Hz, J =
25 21 Hz, 1H),7.15(d, J=8.9 Hz, 2H), 7.13 (d, J = 2.1 Hz, 1H), 2.16 (s, 3H).
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N\ / H15 2-[4-(5-Chl oro-2-net hyl - phenoxy) - phenyl ] -1

H benzoi m dazol e-5-carboxylic acid am de. This conpound was prepared
accor di ngwom®3nsms4ret hods described in Exanple 2 and SchemeTAlSo%sd33t it uti ng
5-chl or o- 2- net hyl phenol for 3-chloro-4 20 net hyl phenol. HPLC. Rt= 7.59. M5
(ESI+): mass cal cul ated for C21H16CI N302i 377.09; mz found 378.09 [ MtH| +.
1H NVR (40Exdvhile 18VSO-d6): 8.20 (d, J = 8.9 Hz, 2H), 8.15 (s, 1 H, 8.05
(br s, 1 H, 7.84 (dd, J =85 Hz, J =1.3Hz, 1 H, 7.65(d, J = 8.5 Hz,

1H, 7.41 (d.J =8.0 Hz, 1 .36 (br s, 1 H, 7.26 (dd, J = 8.2 Hz, J
=252.1H, T H, 7.15 (d, J oG, 2H), 7.13 (d, J = 2.1 Hz, 1 H),
2.16 (s, 84 )PET/ US02/ 33371 Exanple 16 N CF3 O P- H2N N

O H2-[4-(3-Tri or Q@ @ $henoxy) - phenyl ] -1
H benzoi m dazol e~5-cdy boxyfic acid am de. 5 This conpound was prepared
according to the nethbds described in Exanple 1 and Schenme 2, substituting
3-trifl uorapeidyrinbsrmhethr-pHermdxyP-papheiidH-behifdifiddtole-5catbox Wb gdif! +) :
mass cal cul'ated for C21H14F3N302, 397.10; mz found 398.10 [ MtH +. 1H NMWR
(400 MHz, @NEB-d6): 8.30 (br d, J = 8.2 Hz, 10 3H), 8.10 (br s, 1 H), 7.82
(br mJ H), 7.74 (t, J =7.78 Hz, | H), 7.62 (br d, J = 7.8 Hz, 1 H),
7.49 (gr m 3H), 7.32 (d, J = 8.9 Hz, 2H). Exanple 17 O O

This compound was prepared according to the methods described in Example

1 and Scheme 2, substituting 3-trifluoromethylphenol for 4-chlorophenol.
HPLC: R; = 7.16. MS (ESI+): mass calculated for C21H14FaN3O2, 397.10; m/z
found 398.10 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.30 (br d, J = 8.2 Hz,

10  3H), 8.10 (brs, 1H), 7.82 (brm, 1H), 7.74 (t, J=7.78 Hz, 1H), 7.62 (brd, J =
7.8 Hz, 1H), 7.49 (br m, 3H), 7.32 (d, J = 8.9 Hz, 2H).

Example 17

15  2-[4-(4-Methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 4-methoxyphenol for 3-chloro-4-methylphenol.
HPLC: R; = 6.95. MS (ESI+): mass calculated for C21H17N303, 359.13; m/z

20 found, 360.1 [M+H]". 'H NMR (400 MHz, DMSO-ds): 8.35-8.33 (m, 3H), 8.26
(br, s, 1H), 8.06 (d, J = 8.5 Hz, 1H), 7.87 (d, J = 8.4 Hz, 1H), 7.32-7.27 (m, 4H),
7.22-7.19 (m, 2H), 3.95 (s, 3H).
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HZN N O H 15 2-[4-(4-Methoxy-phenoxy)-phenyl]-1

H benzoi m dazol e- 5-carboxylic acid am de. This conpound was prepared
accor di ngwom®3nsms4ret hods described in Exanple 2 and SchemeTAlSo%sd33t it uti ng
4- met hoxyphenol for 3-chl oro-4-nethyl phenol. HPLC. Rt = 6.95. M5 (ESI+):
mass cal cul ated for C21H17N303, 359.13; nmiz 20 found, 360.1 [MH +. 1H NMWR
(400 MHz, B¥BORI®)!8 8.35-8.33 (m 3H), 8.26 (br, s, 1 H, 8.06 (d, J = 8.5
Hz, 1 H, 7.87 (d, J =84 Hz, 1 H, 7.32-7.27 (m 4H), 7.22-7.19 (m 2H),
3.95 (s, 3H). 53 WO 03/032984 PCT/JS02/ 33371 Exanple 18 o H2ZN N\ /O H
2-[ 4- (4- Met hyl@phenoxy) - phenyl ] benzoi m dazol e- 5-carboxylic acid am de.
5 This conpound was p&epar ed ac di ng to the nmethods described in Exanpl e
1 and ScherrigN?2, 4-fret hyl phenol for 4-chlorophenol. HPLC. Rt =
7.27. NS (ESI+): At &d for C21HL7N302, 343.13; mz found 344.1
[MH—|]+ 1HNIVR(4OI\4\q‘|z DIVBOdG) 820(d J 9.0 Hz, 2H), 8.11 (br s, 1
H) , 89(dd = H)770(d J:85Hz 1H, 10
7.42 (br s2- i(H)Meﬁth(eaoxw) phfawﬁ wbezzplmldaa@e(%camoxym: gcilamige) , 7. 06
(d, J = 8.5 Hz, 2H), 2.34 (s, 3H). Exanple 19 2N CF3 O QHN F N H 15
2-[4-(2-Fl uoro- 3-trifluoromet hyl - phenoxy) - phenyl ] -1 H benzoi m dazol e- 5-

car boxy}i c Tals ebrapodad wey ﬁregar@wumbrmg tortRe MetHods elekaiibed iroExaaplet hods
descri bed |n Exanple 2 and Schenme 1, substitutin

2-11 uor o- 3-{aNd PabeBRC. iHbSHNEAEI+-sthyiplanaiier 4-clorophenol,
HPLC: Ry =7.27. MS (ESI+): mass calculated for C21H47N305, 343.13; m/z

found 344.1 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.20 (d, J = 9.0 Hz, 2H),
8.11 (brs, 1H), 7.89 (dd, J = 8.5 Hz, J = 1.5 Hz, 1H), 7.70 (d, J = 8.5 Hz, 1H),

10 7.42 (brs, 1H), 7.28 (d, J = 8.6 Hz, 2H), 7.19 (d, J = 8.9 Hz, 2H), 7.06 (d, J =
8.5 Hz, 2H), 2.34 (s, 3H).

Example 19

N
HaoN
N

H
15 2-[4-(2-Fluoro-3-trifluoromethyi-phenoxy)-phenyi]-1H-benzoimidazole-5-

carboxylic acid amide.

This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 2-fluoro-3-trifluoromethylphenol for 3-chloro-4-
20 methylphenol.
HPLC: R;=7.58. MS (ESI+): mass calculated for C21H43F4N302, 415.09; m/z
found 416.08 [M+H]". 'H NMR (400 MHz, DMSO-ds): 8.23 (d, J = 8.8 Hz, 2H),
8.17 (s, 1H), 8.06 (br s, 1H), 7.85 (dd, J = 8.4 Hz, J = 1.1 Hz, 1H), 7.67 (m,
3H), 7.49 (t, J = 8.2 Hz, 1H), 7.37 (br s, 1H), 7.31 (d, J = 8.8 Hz, 2H).
25
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20 met hyl phenol. HPLC: Rt = 7.58. M5 (ESI+): nmass cal cul ated for
C21H13F4N302, 415.09; nmlz found 416.08 [ MH +. 1H NWVR (400 MHz, DWVSO- d6):
8.23 (d, WO0383R8+z, 2H), 8.17 (s, 1 H), 8.06 (br s, 1 HpcTAUS8H3PBAd, J =
8.4 H, J=1.1Hz, 1 H, 7.67 (m 3H, 7.49 (t, J =8.2 Hz, | H), 7.37
(br s, 1 H, 7.31 (d, J =8.8 Hz, 2H). 25 54 WO 03/032984 PCT/ US02/ 33371
Exanpl e 20Exampi@NN NCI H 2-[ 4- (2- Chl or o- 4- et hyl - phenoxy) - phenyl ] -1

H benzoi m dazol e-5-carboxylic acid am de. 5 This conpound was prepared
according to the nethods described¢ in Exanple 2 and Schenme 1, substituting
2-chl or o- 4- rretohyl phenol for 3- onTRr o-4- net hyl phenol . HPLC. Rt= 7.53. M
(ESI+): mass ¢al cul ated for C2 5Cl N302, 377.09; mz 10 found 378.09

[ MEH] +. 1H4 ( < BVRO- 6\ 8.10 (d, J = 8.9 Hz, 2H), 8.07 (d, J =
0.9 Hz, 1 H), 7 )Q 7.G6 (dd, J = 8.5 Hz, J = 1.5 Hz, 1 H),
7.57 (d, J = 8.5F ('A% H, 7.40 (d, J = 1.6 Hz, 1 H, 7.29 (br s, 1 H),
7.15 (m 2H), 7.02 , J =8.9 H, 2H), 2.26 (s, 3H). 15 Exanple 21 o
H2N N O H 2-p4-{Z-Ohorbthyhethiiepiecnoxypipassyl]-1 H-berivnid avotbadaebSxytiardeitky| i ¢
acid amde. _This compound was prepared according to the nethods descri bed
i n Exanpl M€ and Schene 1, substituting 4-ethyl phenol for

3-chl or0- 4- net hyl phenol. HPLC. Rt = 7.54. M5 (ESI+): mass cal culated for
C22H19N302, 357.15; mz found 358.1 [ MtrH +. 1H NVR (400 MHz, DMSO- d6):
8.26 (d, JThis&ofpgdundAias prepared according to the methods described in Example

2 and Scheme 1, substituting 2-chloro-4-methylphenol for 3-chloro-4-

br—s)

methylphenol.

HPLC: Ry=7.53. MS (ESI+): mass calculated for C21H16CIN3O2, 377.09; m/z
10 found 378.09 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.10 (d, J = 8.9 Hz, 2H),

8.07 (d, J=0.9 Hz, 1H), 7.98 (br s, 1H), 7.76 (dd, J = 8.5 Hz, J = 1.5 Hz, 1H),

7.57 (d, J=8.5Hz, 1H), 7.40 (d, J = 1.6 Hz, 1H), 7.29 (br s, 1H), 7.15 (m, 2H),

7.02 (d, J = 8.9 Hz, 2H), 2.26 (s, 3H).

15 Example 21

2-[4-(4-Ethyl-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example
20 2 and Scheme 1, substituting 4-ethylphenol for 3-chioro-4-methylphenol.

HPLC: Ry=7.54. MS (ESI+): mass calculated for C22H1gN305, 357.15; m/z

found 358.1 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.26 (d, J = 8.6 Hz, 2H),

8.24 (s, 1H), 8.14 (br s, 1H), 7.94 (d, J = 8.3 Hz, 1H), 7.75 (d, J = 8.4 Hz, 1H),

7.45 (brs, 1H), 7.38 (d, J=8.3 Hz, 2H), 7.25 (d, /= 8.6 Hz, 2H), 7.14 (d, J =
25 8.3Hz 2H),2.71 (q, J=7.2 Hz, 2H), 1.28 (t, J = 7.6 Hz, 3H).
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N

s, 1 H, 814 (br s, 1 H, 7.94 (d, J

( 8.3 Hz, 1 H, 7.75 (d, J =
Hz, | H, 7.45 (br s, 1 H, 7.38 (d, J

8.3 Hz, 2H), 7.25 (d, J = 8.6
2H), wWOob4/08x984 J = 25 8.3 Hz, 2H), 2.71 (g, J = 7.2 HzPCTH)SP2/33328 (t, J
.6 Hz, 3H). 55 WO 03/032984 PCT/US02/33371 Exanple 22 F OH2N\ NO
[ H 2-[4-(4-Fluoro-phenoxy)-phenyl]-1 H benzoi m dazol e-5-carboxylic

d am deExafmplepenme 3. To a solution of 4-(4-fluoro-phenoxy)-benzal dehyde
6 mg, 0.67 mml) in N, Ndinmethylacetam de (2 nm.) was added 100 ng (0. 67
mol ) of 3, 4-di am no- benzam de (10 ng, 0.67 nmol) foll owed by Na2S205
(165 nmg, 0.87 mol). The react m xture was heated at 100 C for 18 h, at

DR ZN To®
AN
"

=0
00_'/\1'

whi ch tirre |t0vvas al | owed to to roomtenperature. The sol ution was
filtered, 0 |It s concentrated on a centrifugal evaporator.
The reS|due was r-A. 5 nmL of N, N-di net hyl formanm de and was
purified by reve rﬂ)has PLC (C18, acetonitrile/ water/ 0.1 % TFA)
giving 136 (56% of a white solid (isolated as TFA salt). HPLC. Rt =

3281 mﬁg?hY%ﬁ'Weﬁ%tW“@%% eyt é*%ibé%w@%d L

H),784(de 8.5 1.2 Hz, 764(d J =8 7.36 (br,
, 7-7.23 . PN\ N
S, L0 GGt %&Aﬂ RRBRPS AU dey e 196 Mg, 0.67
H-benzoi m g3z & R/:/Qfaf e det@Ridt (2 mL) was added 100 mg (0.67 mmol) of

3,4-diamino-benzamide (100 mg, 0.67 mmol) followed by Na>S,05 (165 mg,
0.87 mmol). The reaction mixture was heated at 100 °C for 18 h, at which time
it was allowed to cool to room temperature. The solution was filtered, and the
10 filtrate was concentrated on a centrifugal evaporator. The residue was
dissolved in 1.5 mL of N,N-dimethylformamide and was purified by reverse
phase HPLC (C18, acetonitrile/ water/ 0.1% TFA) giving 136 mg (56%) of a
white solid (isolated as TFA salt).
HPLC: Ry =7.02. MS (ESI+): mass calculated for CyoH14FN3O2, 347.11; m/z
15 found, 348.1 [M+H]". 'H NMR (400 MHz, DMSO-ds): 8.16-8.13 (m, 4H), 8.05
(br, s, 1H), 7.84 (dd, J = 8.5, 1.2 Hz, 1H), 7.64 (d, J = 8.5 Hz, 1H), 7.36 (br, s,
1H), 7.27-7.23 (m, 2H), 7.18-7.14 (m, 5H).

Example 23
O.__.
o as
\
N
20 H

2-[4-(3,4-Dimethoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide.
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am de. 56 WO 03/032984 PCT/ US02/33371 This conmpound was prepared accordi ng
to the nmethods described in Exanple 2 and Schene 1, substituting

3, 4- di mretwoxgpbmspl for 3-chloro-4 methyl phenol. HPLC RPCEUSITHRITIVE

(ESI +): mass cal cul ated for C22H19N304, 389.14; mz 5 found 390.10 [ M+H] +.
1H NWR (400 MHz, DVMSO-d6): 8.17 (d, J = 8.9 Hz, 2H), 8.15 (s, 1 H), 8.06

EEF S, i ||:|)|)I'h|s7cc8!’«ipbdndJNas &egahb’d adcdrbimgloﬁﬁ? Gﬁbthdd§ d&séntb@d |nll|E_DkﬁmpleE7333(8d
r s :

J = H2,and ﬁphemeeﬂr quistituing 3gd- g) m@thoxyahqnql fprz3 CJ_'"CFIlP prd- -3.77 (s, 3H),
374(5 S'HQetﬂ%@Eﬁﬁ fple 24 0 NH2 O -0" HZNCCNO NH

2-[4-(4-Carba P phénoxy) - phenyl ] -1 H benzoi m dazol e-5-carboxylic acid
anm de. 15 HRIC:cRip6Urel Mss(HSlepanast ealcolated fprt@HasNIGy BBﬁstm/zrl bed in

ot hyl phenhund age v T gl (B e S E dh e £ E afBRa0s,
Sy 5 20 Ooff B, 8B GrightH) a8 NI A F e, iy 7904 958 78'*%6 'ﬁ% M
7 91 (dd, 7.38 forGs, TH)37HES (dl JH) 8.91H282H) 7.01 &, 81€8I-&Hzl, 1H), 6.8348, m;r s, N

B 03 B by Rer @80 567 v T= 8P 1z 1R d 77 T (4, 3P4 (AP e 20 ©

10 Example 24

O
OO
N
H

2-[4-(4-Carbamoyl-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic acid

NH,

amide.

15 This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 4-hydroxybenzamide for 3-chloro-4-
methylphenol.

HPLC: Ry =5.77. MS (ES!+): mass calculated for C21H1gN4O3, 372.12; m/z
found, 373.1 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.26-8.24 (m 2H), 8.20

20 (d,J=1.3 Hz, 1H), 8.11 (br, s, 1H), 7.99-7.96 (m, 3H), 7.91 (dd, J= 8.6, 1.3
Hz, 1H), 7.28 (d, J = 8.6 Hz, 1H), 7.43 (br, s, 1H), 7.34 (br, s, 1H), 7.30-7.33
(m, 2H), 7.17-7.19 (m, 2H).

Example 25

Savstvesh
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HZN\ O N 25 H 57 WD 03/032984 PCT/ US02/ 33371

2-[4-(3-(N, N-D net hyl ) am no- phenoxy) - phenyl ] -1

H benzoi mvoazosx86- car boxylic acid am de. This conmpound wa3/ysorpsred
according to the nethods described in Exanple 5 2 and Schene 1,
substituting 3-(N, N-di met hyl am no) - phenol for 3-chl oro-4- nethyl phenol.
HPLC: Rt =24448-(M/E-DiEgithyl)aminsspheroay)-phedyl-0 H- G246 AR e-8CarB6xyligT Z
found 373. 09 [I\/H.Ic—lﬂe+. 1H NWVR (400 MHz, DVMSO-d6): 8.18 (d, J = 8.9 Hz, 2H)
8.13 (br s2°43Ridey 98 (pbr s, 1 H), 7.77 (dd, J = 8.4 Hz, J = 1.6 Hz, 1
7.59 (br d, 10 J =8.0 Hz, 1 H), 7.27 (br s, 1 H, 7.23 (t, J = 8.2 Hz,
H, 7.14 (d, J =8.9 Hz, 2H, 6.58 (m 1 H), 6.45 (t, J = 2.3 Hz, | H,
6.35 (m 1This,compaundwaskyreparedaansoediag tivdee n@thods Habtribed inNExaniple
2-[4-(4:N tro- noxy), phenyl J.- 1 nzoi m dazol e- 5-carhoxyl jc acid am de.
Thi s cosnpogr?g'd%(g"edpéﬂalsggsitth ém\gﬁ’#ﬁ"ﬁWﬁ@m@d@%%n %‘EEIOTQT‘*ExarrpI e
22 and Schgighydphsadisti tuting 4-(4-nitro-phenoxy)-benzal dehyde for 4-(4-
fl uor o- phenoxy) - benzal dehyde. 20 HPLC. Rt = 6.99. M5 (ESI+): nass

cal cul at edHPbE: GraE4R40MS (BB )1 mrass calcylatgddior £25H30NDpHP#2.18HIMVR (400

(a3 =0, By Srog o dvRdagdadeiz, omsg-af it 16 = e by 21y
7.39 (br, 8.413YbHy, 1m>,372.9§ §B%S\i(m)’ 7t97 (db, 28= B HzS v =246 HAS 07 05Y @34084

PCT/ USQ2/ 33371 Exarﬁ)l e
10 J=8.0Hz, 1H), 7.27 (brs, 1H), 7.23 (t, J = 8.2 Hz, 1H), 7.14 (d, J = 8.9 Hz,

2H), 6.58 (m, 1H), 6.45 (t, J = 2.3 Hz, 1H), 6.35 (m, 1H), 2.91 (s, 6H).

H,
1

Example 26

NO,

! &
IO
N
H

15  2-[4-(4-Nitro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-(4-nitro-phenoxy)-benzaldehyde for 4-(4-
fluoro-phenoxy)-benzaldehyde.

20 HPLC:R;=6.99. MS (ESI+): mass calculated for CaoH14N4O4, 374.10; m/z
found, 375.1 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.4-8.31 (m, 4H), 8.21 (s
1H), 8.08 (br, s, 1H), 7.87 (d, J = 8.5 Hz, 1H), 7.70 (d, J = 8.5 Hz, 1H), 7.45 (d,
J =8.6 Hz, 2H), 7.39 (br, s, 1H), 7.32-7.29 (m, 2H), 4.28 (br, s, 2H).
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OH2N N H 2-[4-(4-Cyano-phenoxy)-phenyl]-1 H benzoi m dazol e-5-carboxylic
acid amde. 5 This, conpound was prepared according to the nethods

descri bedwpDni@saspl e 22 and Scheme 3, substituting PCT/US02/33371

4- (4- cyano- phenoxy) - benzal dehyde for 4-(4- fluoro-phenoxy)-benzal dehyde.
HPLC. Rt = 6.75. M5 (ESI+): mass cal cul ated for C21H14N402, 354.11; niz
found, 355Efampte®?#. 1H NVR (400 MHz, DMSO-d6): 8.30 (d, J = 8.7 Hz, 2H),
10 8.20 (s, 1 H), 8.09 (br, s, 1 H, 800-7.92 (m 2H), 7.88 (dd, J = 8.5,
1.4 Hz, 1 H, 7.71 (d, J =8.5 Hz,CN H), 7.40 (d, J = 8.7 Hz, | :
7.29-7.20 (m 2H). Exanple 28 s&%H O H2ZN N O H 15 3-{4-[4-(5-Carbanoyl -1
H benzoi nmi daz§ - 2- yl ) - phenoxy] @ yl }-propionic acid. This conpound was
prepared agGor el ABLN t he=mRt hotts” described in Exanple 2 and Schene 1,
substituting 4-p oxc acid for 3-chloro-4 nethyiphenol. 20
HPLC. Rt = 6.57.>K5 (ESI +)+“ mass cal cul ated for C23HL9N304, 401.14; niz
found 402.1 [ M+H +. H NVR (400 MHz, DMBO-d6): 8.17 (d, J = 8.5 Hz, 2H),
8.12 (br 82-[4-(@03vaho§5hér¥6xy§phén&rn-nszér%&ﬂida%oi'e-é-d’arngynb ddld arhig8 (d, J =
8.3 Hz, I H, 7.30 (d, J ="8.3 Hz, 2H), 7.27 (br s, 1 H’ 7.12 (d, J = 8.
Hz, 2H), 7.04 (d, J =8.6 Hz, 2H), 2.83 (t, J = 7.6 Hz, 2H), 2.55 (t, J

7.6 ke '5 2|_Q'his.zc%rnﬁ?oun \(A)/g/s %:r)’ggasr%d%%ggp w% /tg’ %3e7r1nethE5<c?sn8|e§cr%%dqn ?x%'?hpléo

22 and Scheme 3, substituting 4-(4-cyano-phenoxy)-benzaldehyde for 4-(4-

1o

fluoro-phenoxy)-benzaldehyde.

HPLC: R, =6.75. MS (ESI+): mass calculated for C21H14N4O5, 354.11; m/z

found, 355.1 [M+H]*. 'H NMR (400 MHz, DMSO-ds): 8.30 (d, J = 8.7 Hz, 2H),
10 8.20 (s, 1H), 8.09 (br, s, 1H), 8.00-7.92 (m, 2H), 7.88 (dd, J = 8.5, 1.4 Hz, 1H),

7.71 (d, J=8.5 Hz, 1H), 7.40 (d, J = 8.7 Hz, 1H), 7.29-7.20 (m, 2H).

Example 28

CO,H

15  3-{4-[4-(5-Carbamoyl-1H-benzoimidazol-2-yl)-phenoxyl-phenyl}-propionic acid.

This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 4-phenoxy-propionic acid for 3-chloro-4-
methylphenol.

20 HPLC: R;=6.57. MS (ESI+): mass calculated for C23H1gN304, 401.14; m/z
found 402.1 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.17 (d, J = 8.5 Hz, 2H),
8.12 (brs, 1H), 7.97 (brs, 1H), 7.76 (d, J = 8.4 Hz, 1H), 7.58 (d, J = 8.3 Hz,
1H), 7.30 (d, J = 8.3 Hz, 2H), 7.27 (br s, 1H), 7.12 (d, J = 8.6 Hz, 2H), 7.04 (d,
J=8.6 Hz, 2H), 2.83 (t, J = 7.6 Hz, 2H), 2.55 (t, J = 7.6 Hz, 2H).

25
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HZN N O N H 2-[4-(3-Carboxy-phenoxy)-phenyl]-1

H benzoi m dazol e-5-carboxylic acid amde. 5 This conpound was prepared
accor di ngwoe3bms4ret hods descri bed in Exanple 2 and SchenPCIjussubsstit uti ng
3- hydr oxybenzoi c acid for 3-chloro-4- nethyl phenol. HPLC. R = 6.42. M5
(ESI+): mass cal cul ated for C21H15N304, 373.11; mz found 374.10 [ M+H] +.
1H NWVR (40@xhhiple POBSO-d6): 13.00 (brs, 1H), 8.05 (d, 10 J = 8.8 Hz, 2H),
7.96 (br s, 1 H, 7.80 (br s, 1 H, 7.5 (m 2H), 7.7 (br s, I H, 7.40 (t,
= 8.0 Hz, 1 , 7.36 (m | H) .23(m Il H, 7.09 (br s, 1 H, 7.06 (d,
ExarrpIeSON >MOHN O O / N 15 H

-!Hlno y7= phenyl]-1 H benzoi m dazol e- 5- car boxylic

@sk charged with
-(3- car boxy- pend)ly)- ptienyl ] -1 H 20 benzoi m dazol e- 5- car boxylic acid
am de (Exanpl e 29, 50Hng, 0.13 nmml ), 1-

(3-di et hyleM(BC(Dé%Xi/bh@n@kﬂwblﬁélwqcﬂl-liﬁéndeldwdz@@m -oatdRyNSacidtamidlel 9
nmol ), 1-hydroxybenzotriazole hydrate (25 ng, 0.19 mml) and N, N
di et hyl formam de (5 nlL), was added N, N-di ethyl am ne (33 ng, 0.26 mmol)

The m x¢ ur ¢ was, ShiL, c?gv re r%daéc o? tt H6&s it érH d W'th
et hyl acetara 1oy ie ? ura 8 (
L/ mol ) apdndeSchEme 3y, @&B%ﬂtlnﬁ’@ﬂhﬁj&ﬁékﬁﬁﬁl&blc aeiti éor §<4hlordet-/ mml ), and

dried with Na2SO4. Sol vent was renoved under reduced pressure to provide
the title BwtpYaRaNolPLC Rt = 6.78. MBS (ESI+): nass cal cul ated for

C25H24NA03 1428 B8 6o MS (ESI+): mass calculated for CpqH1sN3O4, 373.11; miz
found 374.10 [M+H]". "H NMR (400 MHz, DMSO-ds): 13.00 (br s, 1H), 8.05 (d,

10 J=8.8Hz 2H), 7.96 (brs, 1H), 7.80 (br s, 1H), 7.59 (m, 2H), 7.7 (br s, 1H),
7.40 (t, J = 8.0 Hz, 1H), 7.36 (m, 1H), 7.23 (m, 1H), 7.09 (br s, 1H), 7.06 (d, J =

8.9 Hz, 2H).
Example 30
W,
o as
N
15 H

2-[4-(3-Diethylcarbamoyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic

acid amide.

Scheme 10. In a flask charged with 2-[4-(3-carboxy-phenoxy)-phenyi]-1H-

20 benzoimidazole-5-carboxylic acid amide (Example 29, 50 mg, 0.13 mmol), 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (36 mg, 0.19
mmol), 1-hydroxybenzotriazole hydrate (25 mg, 0.19 mmol) and N,N-
dimethylformamide (5 mL), was added N,N-diethylamine (33 mg, 0.26 mmol).
The mixture was stirred for 4 h at room temperature, and then diluted with ethyl

25  acetate (100 mL/mmol), washed with saturated NaHCOs; (2 x 50 mL/mmol) and

)
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found 429.2 [MtH +. 'H NWVR (400 MHz, DMSO-d6): 8.17 (d, J = 8.9 Hz, 2H), 5
8.12 (s, 1 H, 802 (br s, 1 H, 782(dd J =85 Hz, J =1.4 Hz, H)
7.63 (d, WOo03@3%8+z, 1 H), 7.46 (t, J =7.9 Hz | H), 7.32CChrsox33311 H),
7.21 (d, J =8.9 Hz, 2H), 7.14 (m 2H), 6.98(m | H, 3.35 (br s, 2H),
3.11 (br s, 2H), 1.05 (br s, 3H), 0.97 (br s, 3H). 10 Exanple 31 O QN H2N

~ NON\ WateH(42x[5@mﬁfrﬁmdl)dmdeOadpMﬁﬂNb]zsmHsmmlwasimmcb\moﬁun@dﬁrboxy| ic
acid am de. This conpound was prepared according to the nethods descri bed

i n Exanpl dedycedpregsyrastnpravide the tila ¢ampewad.4- (3- pyri dyl oxy) - benzal dehyde

f 4-(4-f :

cal cul at od o0 B5TAARAYS 5957 Y SlofiRet foPe a0 1B i (oo
g/HZ28 glvg?fdﬁmd 42936[\ €] J ' RVR 00 MHZ), ,DMS(Egs ( 2817 @, d 7188 Hi, 2H); 1z, ]I_.izH) ,
75 T2 (S BEA G sty b, 3 thsise e Hiny . Feddruz: ®

2 Ex N, H |

ZH% 3- Ch?gfgo-s - 392 ?%eth{)x?\%?ezn?;@:)? g’ﬁebrﬁ 7 1nczjo“|1m8dngo 2H).

car boxyl i &7.44i(xh, 26)d 986 Vb)) 3/IBED 4 2PGT3 wsqz/r 333m), 1.06i(kr s,dﬁ'fb))@rﬁi? was

pr epar ed a(ﬁc g S1g to the nmethods described in Exanple 2 and Schene 1,
substituti\RGS3 A)-di met hoxyphenol for 3-chl oro-4-nethyl phenol

10 Example 31

O / \N
Sor o
N
H
2-[4-(3-Pyridyloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example
15 22 and Scheme 3, substituting 4-(3-pyridyloxy)-benzaldehyde for 4-(4-fluoro-

phenoxy)-benzaldehyde.

HPLC: Rt = 5.20. MS (ESI+): mass calculated for C1gH14N4O», 330.11; m/z

found, 331.1 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.56 (d, J = 2.8 Hz, 1H),

8.52 (dd, J = 4.5, 1.4 Hz, 1H), 8.28-8.24 (m, 2H), 8.21 (d, J =1 Hz, 1H), 7.90
20 (dd, J=8.8,1.2 Hz, 1H), 7.73 (s, 1H), 7.71-7.68 (m, 2H), 7.59-7.56 (m, 1H),

7.35-7.31 (m, 2H).

Example 32

25  2-[3-Chloro-4-(3,4-dimethoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide.
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and 3-chl oro-4-fluorobenzal dehyde for 4-fluorobenzal dehyde. 5 HPLC. Rt =
7.06. M5 (ESI+): mass calculated for C22H18CI N304, 423.10; mz found

424. 10 [ Mvblo3/032bB¥ NVR (400 MHz, DMBSO-d6): 8.36 (d, J = 2. PCHAISOXs371 8. 14
(br s, 1 H, 810 (dd, J =8.6 Hz, J =2.2 Hz, 1 H, 801 (br s, 1 H, 7.79
(dd, J =8.4 Hz, J =1.5H, I H, 7.61 (d, J =8.5Hz, 1 H, 7.31 (br s,
I2 Iébi_iz7.(i3H§m3 32') 6.86 (d, J = 2.8 Hz, 1 H), 6.52 (dd, J = 8.6 Hz, J =

: : o 3. s, 10 3H, 3.75 :

SN O 2 [Wiesomsuind e R ensHineraide g mET RS Sestivel in Exbmpié™ 1 ©
H benzoi m slazgleqpat@n bexybitGtiRg Bd-dikfetAGkyihenblfcr 3-cRBRLACMBENYIHHEPRAT d
accordi ng ?o ghe met%oéjs descr"i@%eﬁ I n Exarr%blhe 2 and Schene ?@s‘ﬂas?ﬁt uting
4- chl or ophambB-dhioro4-fabrobentaldetiyde foresduohenzaldehyde.

2-chl or o- 4- b I f -fl . =

MB (ESI%) :H&L&z “PE&F*S@MZSV@SH+%ﬁ%@%§%§b§?@%%§94?55@(& ,"5%98. g' >
oL ey oo, s s 08 o
% og/ 33398.2I412(’br /SBUSH’)Z,/B.M Y(gddﬁl =J8.6c|Hi, g= 2122!4;4;?,*’4& 897 (ar %eﬂ("(rr)]bV;7@s(dd2L§ ° 62
2. 3- Chl prg-:zgﬂ’%! @ﬁ?%ﬁéhﬁ&“ﬁ%@@%ﬁ? A_%énwy ] P e RT3 s

car boxyl i copgigla@ii de= £8 Hz, 1H), 6.52 (dd, J = 8.6 Hz, J = 2.8 Hz, 1H), 3.76 (s,

10 3H), 3.75 (s, 3H).

Example 33

Cl

X
O -
N
H ¢

2-[2-Chloro-4-(4-chloro-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic acid

15 amide.

This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 4-chlorophenol for 3-chloro-4-methylphenol and
2-chloro-4-fluorabenzaldehyde for 4-fluorobenzaldehyde.

20 HPLC: Ry=7.51. MS (ESI+): mass calculated for C2oH13Cl2N3Oz, 397.04; m/z
found, 398.0 [M+H]*. "H NMR (400 MHz, DMSO-de): 8.22 (s, 1H), 8.03 (brs,
1H), 7.94 (d, J = 8.4 Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H), 7.55-7.51(m, 2H), 7.33
(d, J = 2.8 Hz, 2H), 7.16 (dd, J = 8.5, 2.2 Hz, 1H), 4.23 (br, s, 2H).
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Thi s conmpound was prepared according to the nethods described in Exanple 2
and Schene 1, substituting 4-fluoro-3-nethyl phenol for 3-chloro-4-

met hyl phewolo3asads8- chl or o- 4- f | uor obenzal dehyde for 4-fl uorcharsazasiehyde.
HPLC. Rt = 7.73. M5 (ESI+): mass cal cul ated for C21H15C FN3Q2, 395.08; nlz
10 found 396.09 [ M+H] +. 1H NWMR (400 MHz, DMSO-d6): 8.41 (d, J = 2.2 Hz,

1H), 8.18Bx@mple341.0 Hz, 1 H), 8.14 (dd, J = 8.6 Hz, J = 2.2 Hz, 1 H),
8.06 (br s, 1 H, 7.84 (dd, J =8.5Hz, J=1.6 H, | H, 7.67 (d, J =8.5
Hz, 1 H, 7.37 (br s, 1 H, 7.24 ¢, J =9.1Hz, 1 H, 7.16 (d, J = 8.6

Hz,lH), 7.12 (m 1 H, 7.0 ( H. 15 Exanple 35 0 H2ZN~ N H C
2-[ 3- Chl or 0- 4-%2- met hoxy- 4- net noxy) - phenyl ] -1 H benzoi m dazol e- 5-
carboxylic i ardden 20 is ound was prepared according to the

t hods desérib

’3 o

and Schene 1, substituting

2- met hoxy- 4- met hinphenol 3-chl oro-4- net hy| phenol and

3-chl or o- 4-f | uor obenzdl dehydel for 4-fl uorobenzal dehyde. HPLC. Rt = 7.54.
M5 (ESI +) cal ed for H SCI 7 f ound_408. 10
[V = LHZARRC BB g iR g ey pha 12’3’%%0'"1%?20'?55'8 6 (d, 3
= 1.0 Hz, LaMhoxyBe 8¢id(dhide. L H, 804(dd J=87H, J=22H 1H,
63 WD 03/ 032984° PCT/ US02/ 33371 7. 85 (dd, J 8 5 Hz, J =15 Hz, 1 H) ,
7.66 (d J =8.5Hz, | H, 7.38 (br s, 1 H, 7.08(m2H) 686(dd J =
80 Hz, J=1.2H, 1 . 06.79 J .8.7 . H 3.74 2. 37
(s, 3H). nga%pgb%%d Qaélprepéli@(dﬂpcqgrq ing'to t l_p%pejthcl)_gs descrlbeo( in Exalﬁ\ble
2-[3- Chl orQaﬂwd&ﬁé\h@ﬂ%ﬁb@@ﬂﬁ@mmmazet}ne@mpwédollrorekmmm dazol e- 5-
carboxylic acid am de.

methylphenol and 3-chloro-4-fluorobenzaldehyde for 4-fluorobenzaldehyde.
HPLC: R;=7.73. MS (ESI+): mass calculated for C21H5CIFN302, 395.08; m/z
10 found 396.09 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.41 (d, J = 2.2 Hz, 1H),
8.18 (d, J = 1.0 Hz, 1H), 8.14 (dd, J = 8.6 Hz, J = 2.2 Hz, 1H), 8.06 (br s, 1H),
7.84 (dd, J=8.5Hz, J=1.6 Hz, 1H), 7.67 (d, J = 8.5 Hz, 1H), 7.37 (br s, 1H),
7.24 (t, J=9.1 Hz, 1H), 7.16 (d, J = 8.6 Hz, 1H), 7.12 (m, 1H), 7.0 (m, 1H).

15 Example 35

2-[3-Chloro-4-(2-methoxy-4-methyl-phenoxy)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide.

20  This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 2-methoxy-4-methylphenol for 3-chloro-4-
methylphenol and 3-chloro-4-fluorobenzaldehyde for 4-fluorobenzaldehyde.
HPLC: Ry=7.54. MS (ESI+): mass calculated for C2oH1gCIN30O3, 407.10; m/z
found 408.10 [M+H]+.' 'H NMR (400 MHz, DMSO-dg): 8.36 (d, J = 2.2 Hz, 1H),

25 8.16 (d, J=1.0 Hz, 1H), 8.07 (br s, 1H), 8.04 (dd, J = 8.7 Hz, J = 2.2 Hz, 1H),
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10 This conmpound was prepared according to the nethods described in Exanple

2 and Schene 1, substituting 3-chloro-4-fluorobenzal dehyde for 4-

fl uor oberwwealodesepge. HPLC. Rt = 8.03. M5 (ESI+): mass cal ceicatusd2/3r

C21H15CI 2N302, 411.05; mlz found 412.06 [MrH +. 1 H NVR (400 MHz,

DIVBOd6)842(d J =2.2H, 1H, 15 8.17 (m 2H, 806(brs|H)

7.84 (dd, 7J85(<8d5]H£5JHz-J1= ﬁSHIitz 1JH)HY 667((52/%65512718)573&(bns|—1)H) 7.43 (d,
J

2.5 ve, hORym 200 8aqd0,T = Boitay = 5 2HE arhp. To Ty TSkt gy (@
Exanpl e 3% ﬂg#. #@\lﬂ\éﬂg, ?Il[_H 2- (6-p-Tolyl oxy pyridin-3-yl)-1

H- benzoi ni daz carboxyli'c acid am de. This conpound was prepared
according to the nethods described in Exanple 22 and Schene 3,
substituting 6-p-tolyl oxy-pyridi ne-3-carbai dehyde for 4-(4- 25
fIuorosphaﬂexumebﬁhzaldehyde. 64 WO 03/032984 PCT/US02/33371 HPLC. R =
6.86. M5 (ESI+): mass found for C20HL6N4A02, 344.13; niz found 345.1

[ MFHl +. 1H NWVR (400 MHz, DwVsO-d6). 8.90 (d, J = 2.3 Hz, 1 H), 8.55 (dd, J
=8.8H, J=2.7H, 1H, 8gR(brs, 1H, 7.99 (brs, 1H, 7.78 (d, J
=80 Hz 1 7.29 (br s, @26(dJ 8.5 Hz, 2H), 7.18 (d, J =
8.6 Hz, 1 B\(d J = .4Hz, 2H) 2.34 (s, 3H). Exanple 38 F O C
H2ZN N O \ >- %ro 4-f | uor o- phenyl sul fanyl ) - phenyl ]-1

H benzoi m daz grboxy iCIC 10 acid am de.

2-[3-Chloro-4-(3-chloro-4-methyl-phenoxy)-phenyl}-1H-benzoimidazole-5-

carboxylic acid amide.

10  This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 3-chloro-4-fluorobenzaldehyde for 4-
fluorobenzaldehyde.

HPLC: R; = 8.03. MS (ES!+): mass calculated for C21H15CI2N3O5, 411.05; m/z
found 412.06 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.42 (d, J = 2.2 Hz, 1H),

15  8.17 (m, 2H), 8.06 (brs, 1H), 7.84 (dd, J=8.5Hz, J=1.6 Hz, 1H), 7.67 (d, J =
8.5 Hz, 1H), 7.43 (d, J = 8.8 Hz, 1H), 7.36 (br s, 1H), 7.27 (d, J = 8.6 Hz, 1H),
7.23 (d, J = 2.5 Hz, 1H), 7.02 (dd, J = 8.4 Hz, J = 2.6 Hz, 1H), 2.33 (s, 3H).

Example 37

O
N —
N
N N
H

2-(6-p-Tolyloxy-pyridin-3-yl)-1H-benzoimidazole-5-carboxylic acid amide.

20

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 6-p-tolyloxy-pyridine-3-carbaldehyde for 4-(4-
25 fluoro-phenoxy)-benzaldehyde.
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Thi s conmpound was prepared according to the nethods described in Exanple 2
and Schene 1, substituting 3-chloro-4-fluorobenzenethiol for 3-chloro-4-
met hyl phewol03/03898HPLC. Rt = 7.69. MS (ESI+): mass cal cul aPea/usoz/33371
C20H13C FN3CS, 397.05; mlz found 398.07 [M+Hl +. 1H NWVR (400 MHz, DWMSO- d6):
8.39 (d, J =85 Hz, 2H, 8.38 (s, 1 H, 8.26 (br s, I H, 8.05 (dd, J =
8.4 Hz, J HPllCﬁRHZ6$6 HMS ?ESEF)(MSSJOlmd forThiA1sNL Oz, 34418z m/a fednd 7. 87 (d,

20 Exanpl 465t (WK IR (60D pardz DMED- mfgopdné%ﬁﬁgnyw HRani o1
H benzoi m gg,?g'—earﬁ ﬁf‘rﬁ%ﬁ He mg,%.ziigb% 1149p 7650 ¥ 931932 d, J=8.0

PCT/ USOZ/ i's ’conpou prepared according to the
descri bed Hzn 1ENafR%®(bra, dht), BeogieJ E 8.6z t2H ), 7i ty (di-£+ Byd bentdhet.090l for

3-chloro t hyl phe HPLC = 7.85. M5 (ESI+): mass cal cul ated for
czzngﬁeoéd”grsgfd*Zr%?i)2f36&ﬁd3'§§£1 13 [M+H +. 1H NVR (400 MHz, DVSO-d6):
7.97 (d, J—lle 1H), 5 7.92 (d, J = 8.5 Hz, 2H), 7.86 (br s, | H), 7.66
(dd, 9 =85, J=15H 1H, 748(d 85, 1H, 7.22(d J=282

Hz, 2H), = 8.5 H, 2H), 7.14 (d, J = 8.2 Hz, 2H), 2.46 (q, J =
7.6 He, @Qag‘i‘g'gﬁ]t J= 7.6 Hz, 3H). Exanple 40 0- 0/ \ o NHNS N\ /

F
i (e
N
H
2-[4-(3-Chloro-4-fluoro-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic

10 acid amide.

This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 3-chloro-4-fluorobenzenethiol for 3-chloro-4-
methylphenol.

15 HPLC: Ry=7.69. MS (ESI+): mass calculated for C2H13CIFN30S, 397.05; m/z
found 398.07 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.39 (d, J = 8.5 Hz, 2H),
8.38 (s, 1H), 8.26 (brs, 1H), 8.05 (dd, J = 8.4 Hz, J = 1.6 Hz, 1H), 7.96 (dd, J =
7.2 Hz, J=21Hz, 1H), 7.87 (d, J = 8.5 Hz, 1H), 7.74 (m, 1H), 7.73 (m, 1H),
7.71 (d, J = 8.5 Hz, 2H).

20
Example 39
O
N
H
2-[4-(4-Ethyl-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide.
25
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10 H 2-[4-(3, 4- D met hoxy- phenyl sul fanyl ) - phenyl ]-1

H benzoi m dazol e-5-carboxylic acid am de. This conpound was prepared
accor di ngwoe3bms4ret hods described in Exanple 15 2 and Sehensod/33371
substituting 3, 4-dinmethoxybenzenethiol for 3-chloro-4- nethyl phenol. HPLC
Rt =7.03. M5 (ESI+): mass cal cul ated for C22H19N303S, 405.11; mz found
406. 12 [MﬂHﬂigcomﬁoNNEiv(awﬂreMHzed Mdd@)totﬁememgdsﬁelspribed 08Ekample = 8.8

5'2 - ggl) 8. 8@ 52[1?4?19 % Slj:%)S(lBthmg 4 ngbengeggﬁ-tungbr 1F _cl*%oré) ﬁ?étﬁ)lé\fm'%olIgGan d,

o 03 032 i sl ~ N H 66
WD 03/ 0329 4L%c$? TR 3337 I'Z'Jw[rlff"(g§ ;@mb%;‘%&f‘ﬁﬁ22ﬁ15"l‘%0$*m3 AR @iz

anyl -phen lérl
H- benzoi nifdazd B&43-3ci-tdKky | HONBIR 6400adi-tteD sdarofffdUddJ wak 1g1s Jahed

727t ?ﬁg?. ngzzg&%ﬁﬁazgﬁefr 80P pofHE 200 it 5= 8 AP Ponbm 2 e R -
380. 00 [ M(+H] +. 1H NVR 1@?0?12?{69@ 14 ‘@gﬁhﬂm m?& "/ 3@5% 2'#)27 gﬁq,gnds 07

(br s, 1 Hj=872 8, 2H), 214es{q5J|=|z7 621I=T;,,2H7) 6@1((aJ3743$i243|hk) 1 H), 7.56-7.48
(m 10 6H), 7.37 (br s, 1 H. Exanmple 42 d O H2N N N

Example 40

Ay o F

2-[4-(3,4- Dlmethoxy-phenylsuIfanyl) -phenyl]-1H-benzoimidazole-5-carboxylic

10

acid amide.

This compound was prepared according to the methods described in Example
15 2 and Scheme 1, substituting 3,4-dimethoxybenzenethiol for 3-chloro-4-

methylphenol.

HPLC: R; = 7.03. MS (ESI+): mass calculated for C2oH1gN303S, 405.11; m/z

found 406.12 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.16 (s, 1H), 8.08 (d, J =

8.8 Hz, 2H), 8.08 (brs, 1H), 7.86 (dd, J=8.5 Hz, J= 1.4 Hz, 1H), 7.67 (d, J =
20 8.5 Hz, 1H), 7.39 (brs, 1H), 7.30 (d, J = 8.6 Hz, 2H), 7.13 (m, 3H), 3.81 (s, 3H),

 3.76 (s, 3H).

Example 41

Cl

Soyof

TZ _Z
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S H 2-[6-(4-Chl oro-phenyl sul fanyl)-pyridin-3-yl]-1

H benzoi m dazol e-5-carboxylic 15 acid am de. This conpound was prepared
accor di ngwom®3nsms4ret hods described in Exanple 22 and Schec#/u$02/33371
substituting 6-(4-chl oro-phenyl sul fanyl)-pyridi ne-3- carbal dehyde for

4- (4-fl uoro- phenoxy) - benzal dehyde. 20 HPLC. Rt = 7.32. M5 (ESI+): nmass

cal cul at ed2{41(4-CHIbib3 et faB§D- p@ié,nyt]ﬂzl—l—bénmmI(%I@-ﬂd}é*rbb)tyhclédzlcﬂxll\/l? (400
MHz, DMSO-d6); 8.99 (d, J=2.5 Hz, | H, 8.20 (dd, J = 8.5 Hz, J-2 4 Hz,
1H, 8013f(’eJ-10Hz | H, 7.87 (br s, I H, 7.66 (dd, J = 8.5 Hz, J
= 1.6 Hz, 1H),7.51 (d, J 8.7 Hz, 2H), 7.50 (m 2H), 7.44 (d, J = 8.7 Hz,
2H), 7.18 (br s, 1 H), 7.07 (dd, J = 8.4 H, J =0.7 H, 1 H. 2567 W
03/ 032984 HUS/COBURIBEIBYAS pEEarpt @cdarding ttieNmithody descriBediin Example

2-[6-(4- Mg | f 3-
H-Leng %Qﬁglig‘?%%ﬁg%@qhangg%r %ﬁ?a@eflﬁ“ﬂ*ﬂl for SsehIBid- was prepar ed
accordi ng fetd émj]hods described in Exanmple 22 and Schene 3,

substituti ng % nmet hy hen | sul fanyl)-pyridine-3- carbal dehyde for
4- (4-f | uorldPpRerosys. SBe K8 hiy)d naskirRaEulF#edfor7Cad 14 G 3OS 3790 prersiz

Lo GEORI AR PPy DIGELIB ' VD il B (40
573 %(7) Egr iaoi;b?s THPT . 851(t,7J—B§H& EH) iB@)(d J—%M(Hiz 1448) 7%-#4'82( 1 ,7 ’1

(d, J 0 8 &HW~.37( b-n)szl 4 (s, 3H). 15 Exarrple 44

Example 42

Cl
0 Q
v\
H

2-[6-(4-Chloro-phenylsulfanyl)-pyridin-3-yl]-1H-benzoimidazole-5-carboxylic
15 acid amide.

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 6-(4-chloro-phenylisulfanyl)-pyridine-3-
carbaldehyde for 4-(4-fluoro-phenoxy)-benzaldehyde.

20 HPLC: R;=7.32. MS (ESI+): mass calculated for C1gH43CIN4OS, 380.05; m/z
found 381.0 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.99 (d, J = 2.5 Hz, 1H),
8.20 (dd, J = 8.5 Hz, J = 2.4 Hz, 1H), 8.01 (d, J = 1.0 Hz, 1H), 7.87 (brs, 1H),
7.66 (dd, J=8.5 Hz, J = 1.6 Hz, 1H), 7.51 (d, J = 8.7 Hz, 2H), 7.50 (m, 2H),
7.44 (d, J=8.7 Hz, 2H), 7.18 (br s, 1H), 7.07 (dd, J = 8.4 Hz, J = 0.7 Hz, 1H).

25

67



OCF3 OH2N N\ /S H 2-[4-(4-Trifluoronethoxy-phenyl sul fanyl)-phenyl]-1
H benzoi m dazol e-5- carboxylic acid am de. 20 This conpound was prepared
accor di ngwom®3nsms4ret hods described in Exanple 2 and SchemeTAlSo%sd33t it uti ng
4-trifluoronmet hoxybenzenet hi ol for 3-chloro-4- methyl phenol. HPLC. R =
7.97. M5 (ESI+): mass cal cul ated for C21H14F3N302S, 429.08; mz found

430. 06 [ MBEdamplé43NVR (400 MHz, DVMBO-d6): 8.19 (m 3H), 8.06 (br s, 68 WO
03/032984 PCT/US02/33371 1 H), 7.84 (dd, J = 8.4 Hz, J = 1.5 Hz, 1 H,
7.67 (d, J =85 Hz, 1 H, 7.57 (4, J = 89 HZ, 2H), 7.53 (d, J = 8.6 Hz,
2H), 7.46 (d,J = 8.0 Hz, 2H), 7 (br s, 1 H. Exanmple 45 0 H2ZN N - - N

[ F 5 H 2-[4§(4-Fl uoro-phenyl henyl ] -1 H benzoi m dazol e- 5- car boxylic
acid am dey,N"ThisSgehpou s/prepared according to the nmethods descri bed
in Exanple 22 g Sche K% Substituting 4-(4-fluoro-phenyl)-benzal dehyde
for 4-(4 10 fl uor®o- phenoxy)-benzal dehyde. HPLC. Rt = 6.97. M5 (ESI+): nmass
cal cul ated for C20H14FN3, 331.11; mz found, 332.1 [ MtH +. 1H NWR (400
VHz, DVSONMB)-(4-Mediyl{phenylsalfényd)-plridiaky-yi]- 18-2entaimidazdie-58carboxyic s, 1 H),
7.96 (d, J =, 8.5 Hz, 2H), 7.91-7.86 (m 3H), 7.72 (d, J =8.2 Hz, 1 H,
7.46-7.363CGH amge. 4. 07 (br s, 2H). 15 Exanple 46 0 H2N N -
5

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 6-(4-methyl-phenylsulfanyl)-pyridine-3-
carbaldehyde for 4-(4-fluoro-phenoxy)-benzaldehyde.
HPLC: R;=7.19. MS (ESI+): mass calculated for C20H1sN4OS, 360.10; m/z
10  found 361.1 [M+H]". "H NMR (400 MHz, DMSO-ds): 9.25 (s, 1H), 8.48 (d, J =
8.5 Hz, 1H), 8.31 (s, 1H), 8.17 (br s, 1H), 7.97 (d, J = 8.4 Hz, 1H), 7.80 (d, J =
8.4 Hz, 1H), 7.70 (d, J = 7.6 Hz, 2H), 7.52 (d, J = 7.6 Hz, 2H), 7.48 (br s, 1H),
7.21 (d, J = 8.6 Hz, 1H).2.54 (s, 3H).

15 Example 44

O-CF,4

0 Q
HzNJ\©:N\>_< —S
N
H
2-[4-(4-Trifluoromethoxy-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-

carboxylic acid amide.

20  This compound was prepared according to the methods described in Example
2 and Scheme 1, substituting 4-trifluoromethoxybenzenethiol for 3-chloro-4-
methylphenol.

HPLC: Ry =7.97. MS (ESI+): mass calculated for C21H14F3N30.S, 429.08; m/z
found 430.06 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.19 (m, 3H), 8.06 (br s,
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H 2-[4-Phenyl -phenyl]-1 H benzoi m dazol e-5-carboxylic acid am de. 20 This
conpound was prepared according to the nethods described in Exanple 22 and
Schenme 3,weub®si98ut i ng 4- phenyl benzal dehyde for 4-(4-fl uoPoTaisensdsy) -

benzal dehyde. HPLC. Rt = 6.85. M5 (ESI+): nass cal cul ated for C20HL5N30,
313.12; mz found, 314.1 [MrH +. 1H NVR (400 MHz, DMBO-d6): 8.3 (d, J =

8 4 Hz, 2HH), 724 &:lc23/=é$4&lzl-l)l 85][-& (bt), 767 M, H)= 874 B8, ), N5F(8.A=Hz

Moo A8 g 4 /< B e b img%d#zﬁeﬁz Al I (3 b

03/ 032984 PCT/ US02/ 33371 Exanple 47 0 ci H2ZN NN H
2-[4-(2-Chl oro- phenyl ) -phenyl]-1 H benzoi m d6zol e-5-carboxylic acid am de.
5 This Con%%ﬂglev%ﬁ prepared according to the methods described in Exanple
22 and Sch bstituting 4-(2-chloro-phenyl)-benzal dehyde for 4-(4-
f1 uor o- phenoxy) - benzal dehyde. HPLC: Rt = 7.07. M5 (ESI+): nass cal cul ated
for C20HL4CI N3O, 347. 08 nz 10 found 348 1 [MtH +. 1H NWVR (400 MHz,
DVSO-d6) 1 8,N h 8.14 (s, 1 H), 8.06 (br, s, 1
H, 7.85 (d J # 85 b F‘766(m 3H), 7.59-7.57 (m 1 H),
7.49-7.41 (m 3 7%’.6 pr, S, H. Exanple 48 0 H2ZNNNOC 15 H
2-[4- (45 Chl or o- phenyl phenyl]-1 H benzoi m dazol e-5-carboxylic acid am de.
2-[4-(4-Fluoro-phenyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-(4-fluoro-phenyl)-benzaldehyde for 4-(4-

10 fluoro-phenoxy)-benzaldehyde.
HPLC: R¢= 6.97. MS (ESI+): mass calculated for C2H14FN3, 331.11; m/z
found, 332.1 [M+H]". "H NMR (400 MHz, DMSO-dg): 8.31 (d, J = 8.5 Hz, 2H),
8.22 (s, 1H), 8.10 (br s, 1H), 7.96 (d, J = 8.5 Hz, 2H), 7.91-7.86 (m, 3H), 7.72
(d, J = 8.2 Hz, 1H), 7.46-7.36 (m, 3H). 4.07 (br s, 2H).

15
Example 46
O
O C-O-O
N

2-[4-Phenyl-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

20 This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-phenylbenzaldehyde for 4-(4-fluoro-phenoxy)-
benzaldehyde.

HPLC: R;= 6.85. MS (ES!+): mass calculated for C2H1sN3O, 313.12; m/z
found, 314.1 [M+H]". *H NMR (400 MHz, DMSO-de): 8.3 (d, J = 8.4 Hz, 2H),

25 8.23 (s, 1H), 8.12 (br, s, 1H), 7.98 (d, J = 8.4 Hz, 2H), 7.92 (dd, J = 8.5, 1.7 Hz,
1H), 7.82 (d, J = 8.5 Hz, 2H), 7.74 (d, J = 8.5 Hz, 1H), 7.53 (t, J = 7.6 Hz, 2H),
7.44 (t, J=7.5 Hz, 2H).
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Thi s conpound was prepared according to the nethods described in Exanpl e

22 and Schene 3, substituting 4-(4-chloro-phenyl)-benzal dehyde for 4-(4 20
f I uor o- phwomspl298enzal dehyde. HPLC. Rt = 7.29. MS (ESI +) . peagsovad3cul at ed
for C20H14CI N302, 347.08; mz found, 348.0 [ MtH +. 1H NVR (400 MHz,
DMSO-d6): 8.31 (d, J = 8.4 Hz, 2H), 8.21 (s, 1 H, 8.09 (br, s, 1 H, 7.97
(d, J =9.35 Hz, 2H), 7.89-7.84 (m 3H), 7.83 (d, J =8.5 Hz, 1 H),
7.61-7.57 (m 2H), 7.39 (br, s, I H. 25 70 WD 03/032984 PCT/ US02/ 33371
Exanmpl e 49eam N H 2-[4-(2-Pyridyl)-phenyl]-1

H benzoi m dazol e-5-carboxylic acid am de. 5 This conpound was prepared
accordi ng to fthe nethods descai bed in Exanple 22 and Schene 3,
substituting 4- (2 pyré\i dyl) - benaal dehyde for 4-(4-fluoro-

phenoxy) - besiy al gehydey, HP R 5.31. M5 (ESI+): mass cal cul ated for
C19H14N4AO, 314. 31 Nousd, 3.1 [ MtH] +. 1H NVMR (400 MHz, DMSO- d6):
8.59-8.50 (m 1H), 8.¢1- 10 8.16 (m 5H), 8.05 (s, 1 H), 7.98 (d, J =8.0
Hz, 1 H, 7.84-7.79 (m 1 H, 7.71 (dd, J =8.6, 1.5 H, 1 H, 7.54 (d, J =
8.1 Hz, 1 2&‘}-@?%%@“7):@*’7%%-9*2%){”-1H@%PE“'Q@Z@?'5'P38>%V%3RIEQ3'T"GG- H 15
2-[ 4- (4 Chl or o- phenoxy) - phenyl ] -1 H- benzoi m dazol e-5-carboxylic acid. A

4- (4- chl or o- phenoxy) - benzal dehyde. Schene 2. To a sol ution of 4-

chl or ophenPhis(cbtPnpbund Wa$ preparkediatchirding torttehyletrodsadestribedso Bxamplas

added CSZCZOga%BS'cLe%ﬁe %,Sgutrg{ﬁll,lt)ingaH-C{Z-A'c_hfl(l)rch)Pprh%%%-zbaelnc.iz%Weqweydgfgf ﬁ-(ﬂl 100
fluoro-phenoxy)-benzaldehyde.
HPLC: Ry=7.07. MS (ESI+): mass calculated for C20H14CIN3O, 347.08; m/z
10 found, 348.1 [M+H]". "H-NMR (400 MHz, DMSO-d¢): 8. 25 (dd, J = 6.6, 1.7 Hz,
2H), 8.14 (s, 1H), 8.06 (br, s, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.70-7.66 (m, 3H),
7.59-7.57 (m, 1H), 7.49-7.41 (m, 3H), 7.36 (br, s, 1H).

Example 48
0]
k@ﬂ W
N
15 H

2-[4-(4-Chloro-phenyl)-phenyi]-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-(4-chloro-phenyl)-benzaldehyde for 4-(4-

20 fluoro-phenoxy)-benzaldehyde.
HPLC: Rt = 7.29. MS (ESI+): mass calculated for CoH14CIN30,, 347.08; m/z
found, 348.0 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.31 (d, J = 8.4 Hz, 2H),
8.21 (s, 1H), 8.09 (br, s, 1H), 7.97 (d, J = 9.35 Hz, 2H), 7.89-7.84 (m, 3H), 7.83
(d, J = 8.5 Hz, 1H), 7.61-7.57 (m, 2H), 7.39 (br, s, 1H).

25
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20 mmol ). The m xture was heated for 3 h at 80 C. The reaction m xture was
then cooled to roomtenperature, diluted with water (2 L) and extracted
with et hwoo$83208600 nL). The organics were washed wi th | PNTH®R/$8%) and
water (2x), and dried over K2CO3. The solvent was renoved in vacuo to
afford 21.07 g (90% of a tan powder. 71 WD 03/032984 PCT/ US02/ 33371
HPLC. Rt =Exddmple 48 (ESI +): mass cal cul ated for CL3H902CI, 232.03; mz
found, 232.9 [MtH+]. 1H NWR (400 MHz, CDCI3): 9.94 (s, 1 H), 7.87 (d, J =
6.7 Hz, 2H), 0r.38 (d, J = 6.7 Hz, 2H), 7.06 (m 4H). 5 B.

2-14-(4-chl or o phenoxy -ph H benzoi m dazol e-5-carboxylic acid. To a
sol uti on o‘f'zf‘{heve\ d (7)3 g9, 31.5 nmol) in N, N-dinmethyl acetanide
(100 M -) was added i nchehzoic acid (4.8 g, 31.5 nmol) and Na2S206

(7.2 g, 37.8 mol ). e mxture was heated to 100 Cfor 6.5 h. The reaction

m xt ure ol e ed wi.th eth tate (2,L). washed with

wat er (SV\B%[&?%U”EM)) p%&pylla (R@%‘@W'd%ﬁ’gb ﬁ'&ta(&bd ?hi%cuo The crude
product was triterated with CH2Cl 2 and net hanol (50 nL, 20:1). The gray
solid was collected on a sintered-glass filter and washed with CH2Cl 2 (3x)

to prowvi deTms@ogwpc(mmb/@/ampramed iackcerdingrsoinedmetirids: degrcribed ir Exanple ES| - ) :

T N (406 FRY SHRE deyobtatsit -y Befpaitny B R 2kfypre ™ 11
Z 74 (d, Jpherﬁax@ bénizﬂlde (br d, J —_7 6 1 H) 7 40 (d, J 8.9 Hz
H, 7.11 (d, 2 07(d J =8 Ie510 0/\HON

--1~14 N \HPL@ F{ze 5432, (St mesy- O@Hféﬂﬁiﬁ?)fobﬁmkwf}h@ 314.12; m/z

e benzol m el 83251 RevLA AR on T ERIRAUR #8 PEG: Sy assirdino o

4- et haxy pha8qi, 8M), 8:081(son PPIEBBI(d, J = 8.0 Hz, 1H), 7.84-7.79 (m, 1H), 7.71
(dd, J = 8.6, 1.5 Hz, 1H), 7.54 (d, J = 8.1 Hz, 1H), 7.30-7.27 (m, 2H).

Example 50

Cl
O
N :
HO*@[ ) _<:}o
N
H

15  2-[4-(4-Chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid.

A. 4-(4-chloro-phenoxy)-benzaldehyde. Scheme 2. To a solution of 4-

chlorophenol (19.2 g, 150 mmol) in N,N-dimethylformamide (250 mL) was
added Cs,CO3 (48.7 g, 150 mmol) and 4-fluorobenzaldehyde (12.4 g, 100

20 mmol). The mixture was heated for 3 h at 80 °C. The reaction mixture was
then cooled to room temperature, diluted with water (2 L) and extracted with
ether (3 x 500 mL). The organics were washed with 1 N KOH (2x) and water
(2x), and dried over K.CO3;. The solvent was removed in vacuo to afford 21.07
g (90%) of a tan powder.
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25 HPLC. Rt = 7.30. M5 (ESI+): mass cal culated for C21H16N204, 360.11; mz
found, 361.1 [M+H +. 72 WD 03/ 032984 PCT/ US02/ 33371 Exanple 52 F O HO ~ N
N\ / O wWoaspag4t- Fl uor o- phenoxy) - phenyl ] -1 H benzoi m darorarssz/emrboxyl i c
acid. 5 This conpound was prepared according to the nethods described in
Exanmpl e 50 and Schene 2, substituting 4-fluorophenol for 4-chlorophenol.
HPLC: Rt =HPLZOR:K®sIQ.6SIMS (EBbigs mask calataiedffor OGE}%WJ\ZGBOBM& 09; mz

(ad, 3 = gonty 232 Fmdily ik oG8 RGOy, 994 s 7 9 - 0y

7.25-7.18 }GEHZH)'LQ' :%*)(d Fxample, §B|)C7106%04H)\ N - HO--"~N H
2-[2-Chl oro-4- (4 chl or'o- phenoxy) - phenyl'] -1 H benzoi m dazol e- 5- car boxyl i c

acid. 15 This conpound was prepared according to the nethods described in
Exanpl . h de for 4-
fl uor obe Tyere P S pa
0208135)12P&ﬂ%oﬁaﬁt%bd(lezaldaﬂyd@mslg 3% FhrhMﬂﬂ NNJd‘inHWI 669@51%88 4 15
DV (s , =

Hz, | H), (#10Ponkpwag addgdss, mﬂxarmlnq}aenzmacrd 5428 g, 315 mmol) and NazS205

(7.2 g, 37.8 mmol). The mixture was heated to 100 °C for 6.5 h. The reaction

mixture was then cooled, diluted with ethyl acetate (2 L), washed with water (5

10 x 500 mL), dried (MgSO,), and concentrated in vacuo. The crude product was
triterated with CH,Cl, and methanol (50 mL, 20:1). The gray solid was
collected on a sintered-glass filter and washed with CH2Cl, (3x) to provide 8.0 g
(70%) of the title compound.

HPLC: Ry=7.75. MS (ESI-): mass calculated for CH13N203Cl, 364.06; m/z

15 found, 363.1 [M-H]. 'H-NMR (400 MHz, DMSO-ds): 8.12 (d, J = 8.9 Hz, 2H),
8.06 (brs, 1H), 7.74 (d, J=8.4, 1H), 7.55 (brd, J= 7.6, 1H), 7.40 (d, J= 8.9
Hz, 2H), 7.11 (d, J = 8.9, 2H), 7.07 (d, J = 8.9, 2H).

Example 51

O_
O
N
N
H

2-[4~(4-Methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid.

20

This compound was prepared according to the methods described in Example
50 and Scheme 2, substituting 4-methoxyphenol for 4-chlorophenol.

25 HPLC: Ry=7.30. MS (ESI+): mass calculated for C21H1gN204, 360.11; m/z
found, 361.1 [M+H]".
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(m 2H), 7.33 (d, J =2.5H, 1 H, 7.25-7.21 (m 2H), 7.15 (dd, J = 8.6,
2.4 Hz, 1 H). 73 WD 03/032984 PCT/ US02/ 33371 Exanple 54 NO2 O HO N N O
H 2-[ 4- ( 4wbiosnse9phenoxy) - phenyl ] -1 H benzoi m dazol e- 5- car lpexgusor3zaei d. 5
Thi s conmpound was prepared according to the nethods described in Exanpl e
50 and Schenme 2, substituting 4-nitrophenol for 4-chlorophenol. HPLC. Rt
7.36. M5 (E&mple 5tass cal cul ated for C20HL3N305, 375.09; mz found, 376.0
[ MPtH] +. 1H NVR (400 MHz, DWVSO-d6); 8.23-8.28 (m 4H), 8.19 (br, s, 1 H),
7.85 (dd, J =8.4, 1.4 Hz, 1 H), F.67 (d, J 8.4 Hz, | H, 7.30-7.28 10
(m 2H) 7.18-7.16 (m 2H) Exargl e 55 OHOCI N H

Y benzoi ni dazol e- 5- car boxylic acid. 15
genaccptdi ng to the nmethods described in Exanple
22 and Schene - @r- - (4-chl oro- phenyl ) - benzal dehyde for 4-(4-
f1 uor o- phenoxy) - nZWl dehyde, and 3, 4-di ami no benzoic acid for 3,4-diam no
benzoi ¢ acid anmide. B0 HPLC, Rt = 7.66. MS (ESI+): mass cal cul ated for
C20HI3N202;. [@@Fﬂ]orofﬂr?endcx‘})lbﬁenﬁﬁﬁ’hooéd%%mazélé %rlﬁ c Mo, DVBO- d6) ;
829827(m 2H), 8.19 (d, J =1.0 Hz, 1 H), (m 2H), 7.87 (dd,
J 8.6, 1.5 Hz, 1 H), 7.87-7.80 (m 2H), 7.70(d J 86Hz 1 H,

7 58- 7'55 4 ‘f'l% c%mp'ound was prepared according to the methods described in Example

ThIS conpoHB

50 and Scheme 2, substituting 4-fluorophenol for 4-chlorophenol.

HPLC: Ry = 7.40. MS (ESI+): mass calculated for CoH13FN203, 348.09; m/z
found, 349.0 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.22-8.19 (m, 3H), 7.90
(dd, J=8.4, 1.5 Hz, 1H), 7.71 (d, J = 8.4, 1H), 7.34-7.29 (m, 2H), 7.25-7.18 (m,

10 4H).
Example 53
Cl
o &
Ho/u\©iN\ g
N

2-[2-Chloro-4-(4-chloro-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic acid.
15

This compound was prepared according to the methods described in Example

50 and Scheme 2, substituting 2-chloro-4-fluorobenzaldehyde for 4-

fluorobenzaldehyde.

HPLC: Ry=7.94. MS (ESI+): mass calculated for C20H12Cl2N2O3, 398.02; m/z
20 found, 399.0 [M+H]". 'H NMR (400 MHz, DMSO-ds); 8.22 (s, 1H), 7.97 (d, J =

8.6 Hz, 1H), 7.86 (dd, J=8.4, 1.5 Hz, 1H), 7.70 (d, J = 8.5 Hz, 1H), 7.56-7.52

(m, 2H), 7.33 (d, J = 2.5 Hz, 1H), 7.25-7.21 (m, 2H), 7.15 (dd, J = 8.6, 2.4 Hz,

1H).
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74 WO 03/ 032984 PCT/ US02/ 33371 Exanple 56 o HON N\ / O H

2-[ 4- Phenoxy- phenyl ]-1 H benzoi m dazol e-5-carboxylic acid. 5 This conpound
was prepawod3asaes ding to the nmet hods described i n Exanpl @CTARABBI7SCchene
3, substituting 4-phenoxybenzal dehyde for 4-(4-fl uoro-
phenoxy) - benzal dehyde, and 3, 4-di am nobenzoic acid for 3, 4-di am nobenzoic
acid am de.Extdle & = 7.22. M5 (ESI+): mass cal cul ated for C20H14N203,
330.10; mz 10 found, 331.1 [N%kﬂ+ 1H NWVR (400 MHz, DWBC)dG) 8.15-8.10
(m 3H), 7.82 (dd, J =8.4, 1.5 Ho,1 H), 7.52 (d, J =8.8 Hz, 1 H),
7.41-7.36 (m 2H), 7.18-7.05 ( 5H). Exanple 57 00 H2N SCNO N15 H
2- (4- Phenoxy- M { zol e-5-sul fonic acid amde. This
conpound t he net hods described in Exanple 22 and
Schene 3, sd%stl ) orexybenzal dehyde for 4-(4-fluoro 20

phenoxy) - benzal de , 4- di am nobenzene sul fonam de for 3, 4-

di am nobenzoi c aC|d dﬁlde NB (ESI+): mass cal culated for C19H15N303,

365.08; m z _[ﬁwgixtgog.gﬁ%&?wwbhyu-1'#Eb€hzé?hqi&az%l@-%-ca?éom&%i&’ﬁ2984

PCT/ US02/ 3

5  This compound was prepared according to the methods described in Example
50 and Scheme 2, substituting 4-nitrophenol for 4-chlorophenol.
HPLC: Ry = 7.36. MS (ESI+): mass calculated for C2H13N3Os, 375.09; m/z
found, 376.0 [M+H]". "H NMR (400 MHz, DMSO-ds); 8.23-8.28 (m, 4H), 8.19
(br, s, 1H), 7.85 (dd, J = 8.4, 1.4 Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H), 7.30-7.28
10 (m, 2H), 7.18-7.16 (m, 2H).

Example 55
0]
N
H

2-[4-(4-Chloro-phenyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid.

15
This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-(4-chloro-phenyl)-benzaldehyde for 4-(4-
fluoro-phenoxy)-benzaldehyde, and 3,4-diamino benzoic acid for 3,4-diamino
benzoic acid amide.

20 HPLC: R;=7.66. MS (ESI+): mass calculated for C2H13N202, 348.07; m/z
found, 349.0 [M+H]*. "H NMR (400 MHz, DMSO-ds); 8.29-8.27 (m, 2H), 8.19
(d, J = 1.0 Hz, 1H), 7.94-7.92 (m, 2H), 7.87 (dd, J = 8.6, 1.5 Hz, 1H), 7.87-7.80
(m, 2H), 7.70 (d, J = 8.6 Hz, 1H), 7.58-7.54 (m, 2H).
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0O HZNNO CCA HNC H 2-[4-(3,4-D chloro-phenyl sul fanoyl)-phenyl]-1
H benzoi m dazol e-5-carboxylic acid amde. 5 A

N- (3, 4- Diwblosnseophenyl ) - 4- f or nyl - benzenesul f onam de. Schem®eTAISOXs83a1
stirred solution of 3,4-dichloroaniline (174 ng, 1.07 mmol) and pyridine
(0.08 n, 1.07 nmol) in CHRCI2 (4.0 nL), was added 200 ng (0.98 mmol) of
4- fornyl Hexeraplesh6 f onyl chl oride. The m xture was stirred at room
tenperature 10 for 16 h under N2. The sol vent was renoved under reduced

pressure to %ve a red sen1'-. Purification by chromatography (silica

gel , 5% methanol / CH2Q 2) aff 242 g (75% of
N-(3 4-di c;hd)yl )- or myi—= benzenesul fonam de as a pale tan solid.
TLC (silica, 5% 2): Rf = 0.4, HPLC. Rt = 9.33. Ms (ESI-):
mass 15 cal cul a ed H"or HOCI 2NCBS, 328.97; iz found, 328.0 [MH 1H NWVR
(400 MHz, CD3OD): 1'661(5 1H, 809(dJ 8.6 Hz, 2H), 8.04 (d, J =
8.5 Hz, 2H}-[4- Pﬁedax{(-q:bhedyliﬂBl-Berm)lmﬂddzthe-B (‘334b05>¢4l|0hc1d2 5 H, | H,
706704(dd J =8.6, 2.6 Hz, 2H). 20 B. 2-[4-(3

4-Di chl oro phenyl sul farmyl ) - phenyl | -1 H benzoi m dazol e-5- carboxylic acid

am de. gréo,k, (

di chl orso p eny - -Jf%or nﬁbgﬁ)ﬁ({g%ggg?? on gzﬁa )fgbd&s @esgbnggd m E|>3am£le
Na2S206 (82 end Sﬂzheawmﬁpm)bsmnmwmehmgybenzawdhyderfat Ay#-faced-am de (2.0
m.) and stirred he . m xture vva th ool.e and added 25
Gir bowi se. tearie fheasalg S Pl AT o 2 dRms

filtered, g@agRgdeW th hexanes (50 nl), and dried (MgSH4). Purlfl cation by
chr omat ography (silica gel, 1 % methanol saturated wi th anmoni a/ 9%

met hanol / GHRICC2 R afA.22.d Bt (1E§B)I+r):gnesswmuiatedéonCizoll'bz;l‘dzﬁfpc&liﬂdw ToR (silica,

Hp?c”ﬁ@a%ynéaé%tlﬁéﬁ)m%"@ Mt @@ﬂ% %Eﬁ?@ﬁ%ﬁr&o%ﬁ%g >
(dd, J = 8.4, 1.5 Hz, 1H), 7.52 (d, J = 8.8 Hz, 1H), 7.41-7.36 (m, 2H), 7.18-7.05
(m, 5H).

Example 57

0P O
HzN/S\C[N\H —d
N
15 H
2-(4-Phenoxy-phenyl]-1H-benzoimidazole-5-sulfonic acid amide.

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-phenoxybenzaldehyde for 4-(4-fluoro-

20 phenoxy)-benzaldehyde, and 3,4-diaminobenzene sulfonamide for 3,4-
diaminobenzoic acid amide.
MS (ES!+): mass calculated for C1gH1sN303, 365.08; m/z found, 366.1 [M+H]".
HPLC: Ry=7.21.
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WO 03/ 032984 PCT/ US02/ 33371 460.02; nmiz found, 461.0 [MH +. 1H NMVR (400
Mz, CD3OD): 8.21 (d, J = 8.6 Hz, 2H), 8.19 (br s, 1 H, 7.93 (d, J = 8.6

Hz, 2H), wo83o0§t4d, J = 8.5 Hz, 1 H), 7.64 (br d, J = 7PCTHS02/133H), 7.34
(d, J =87 H, 1 H, 7.28 (d, J =2.5H, 1 H, 7.06-7.03 (dd, J = 8.7,
2.5 Hz, 1 H. 5 Exarple 59 0 H2ZN N~ O _\ / HNC Ha

2- [ 4- (4- CExampletssy| sul f amoyl ) - phenyl ] -1 H benzoi m dazol e- 5- car boxyl i ¢
acid amde. 10 This conpound was prepared according to the nethods

described in 5xarrp| e 58 and Schenme 4, substituting 4-chloroaniline for
Iliga, 1 O@rret hanol saturated w th amoni a/ 9%

et hanol / GHRG 2 ( \Q DI 7.20. MS (ESI+): mass cal cul ated
for C20HL5CI NACBS 426 Y . 427.0 [MrH +. 1H NVR (400 Mz,
CD3OD): 8.18 (d, J =1B.7 Hz, 3H), \.49 (d, J = 8.7 Hz, 2H), 7.87-7.80 (m 1

I2_|)|_|) 7532@2- -6%2r@n}\m@\rla)qe@y[sﬁﬁg&o’mf‘?wegaﬁﬂ%Eéhzozlmidaz?dlg%-((,grbo%yh_c 8.9 ke,

2-[4- (4-Nij5i@=pligay! sul fanoyl ) - phenyl ] -1 H-benzoi m dazol e- 5-carboxylic acid
am de. This conpound was prepared according to the nethods described in
Exanpl & 25 58 and Scheme 4, substituti ng 4-nitroaniline for

?énggg&%O OW HPLChenvl) 4 ‘r%rmvl benze esulfz)nam| e. §%Il1é:rlrjlle% eflof o'
stirred solutlon of 3,4-dichloroaniline (174 mg, 1.07 mmol) and pyridine (0.08
mL, 1.07 mmol) in CH,Cl, (4.0 mL), was added 200 mg (0.98 mmol) of 4-

formylbenzenesulfonyl chloride. The mixture was stirred at room temperature

10 for 16 h under No. The solvent was removed under reduced pressure to give a
red semi-solid. Purification by chromatography (silica gel, 5%
methanol/CH,Cl,) afforded 242 mg (75%) of N-(3,4-dichloro-phenyl)-4-formyl-
benzenesuifonamide as a pale tan solid.

TLC (silica, 5% methanol/CH,Cl,): R¢ = 0.4. HPLC: Ry =9.33. MS (ESI-): mass

15 calculated for C43HgCloNO3S, 328.97; m/z found, 328.0 [M-HJ. "H NMR (400
MHz, CD3z0D): 10.61 (s, 1H), 8.09 (d, J = 8.6 Hz, 2H), 8.04 (d, J = 8.5 Hz, 2H),
7.42 (d, J = 8.7 Hz, 1H), 7.34 (d, J = 2.5 Hz, 1H), 7.06-7.04 (dd, J = 8.6, 2.6 Hz,
2H).

20 B. 2-[4-(3.4-Dichloro-phenyisuifamoyl)-phenyll-1H-benzoimidazole-5-

carboxylic acid amide. 3,4-Diamino-benzamide (50 mg, 0.33 mmol), N~(3,4-

dichloro-phenyl)-4-formyi-benzenesulfonamide (109 mg, 0.33 mmol) and
Na»S205 (82 mg, 0.43 mmol) were dissolved in N,N-dimethyl acetamide (2.0
mL.) and stirred at 100 °C for 16 h. The mixture was then cooled and added
25 dropwise to ice water (150 mL). The resulting pink precipitate was filtered,
washed with hexanes (50 mL.), and dried (MgSQs). Purification by
chromatography (silica gel, 1% methanol saturated with ammonia/9%
methanol/CHCl,) afforded 130 mg (85%) of the title compound.
TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH2Clp): R¢ =
30 0.2. HPLC: Ry=7.53. MS (ESI+): mass calculated for C2oH14Cl2N4O3S,
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found, 438.1 [ MtH +. 1H NWR (400 MHz, CD30D): 8.22 (s, 1 H, 8.16 (d, J =
77 WD 03/032984 PCT/US02/33371 8.6 Hz, 2H), 7.81 (s, 1 H, 7.79 (d, J =
8.7 Hz, 2Mp,03/832884 (s, | H), 6.77 (d, J = 8.7 Hz, 2H), 6.P8T(u$p2/33371 8. 7 Hz,
2H) . ExarrpleGlOH2NN-110H~N~/HNC~Br 5H

2- [ 4- (4- Brono- phenyl sul f anoyl ) - phenyJ ]-1 H benzoi m dazol e-5-car boxylic acid
am de. Thi §66c6}%mu{hdowm 410 EVietl] ac db NUR ¢4 00 MHiz; GRsGBYB.8é<drJ B&B i n

5 4. 01 chl of Gat D1 0 (AL Va7 R bt e P SEBaar Hod £ Hath o 096

met hanol / Gzl @, Bf-77qu21HH%L§21 (& =877 B2, ﬂkﬁiﬁ@l(a J=@§5H£31|I—BU| at ed
for C20HL5Br NMACBS, n'z found, 471 H NVR (400 ‘MHz

CD3OD) : 8. ZdJﬁ(B{O3s(dleH)8 7g2%0Hgd1H).J = 8. 6 Hz 2H) 7.81 (s, 1 H), 7.90
(d, J —58 6 Hz, 2H), 7.83-7.81 (br m 1 H, 15 7.35 (d, J = 8.8 Hz, 2H),
7.03 (d, J = 88Hz 2H). Exanple 62 0 H2ZN N~, O NHNCF H 3 20
2-14-(4-Tr lEé| uoroggt hyl - phenyl sul f anoyl ) - phenyl ] -1 H benzoi m dazol e- 5-
carboxylic ample Thi s conmpound was prepared according to the nethods
described in Exanple 58 and Schenme 4, substituting

4- tr|fluororretyl anl!lne for 3,4- dICh| oroaniline. 25 TLC (silica, 1%

met hanol saf ytrateth ni ﬁ/ 9% met hanol / CH2Cl 2) : Rf 0.1. HPLC: Rt =
7.37. M5 (ESI+): kz@; C21HL5F3N403S, 460 08 m z found,
461.12 [MrH +. 1 (40 Cl8 20 (d, J = 8.65 Hz,

2-[4-(4-Chloro-phenylsulfamoyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide.
10
This compound was prepared according to the methods described in Example
58 and Scheme 4, substituting 4-chloroaniline for 3,4-dichloroaniline.
TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH,Cly): Rs =
0.3. HPLC: R;=7.20. MS (ESI+): mass calculated for C;oH15CIN4O3S, 426.06;
15 m/z found, 427.0 [M+H]*. "H NMR (400 MHz, CD;0D): 8.18 (d, J = 8.7 Hz,
3H), 7.89 (d, J = 8.7 Hz, 2H), 7.87-7.80 (m, 1H), 7.65-7.63 (br m, 1H), 7.20 (d,
J=8.9 Hz, 2H), 7.08 (d, J = 8.9 Hz, 2H).

Example 60
O
H2NJKCEN\>_< >_$s'):0
N H\N@—NOZ
20 H
2-[4-(4-Nitro-phenylsulfamoyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide.

This compound was prepared according to the methods described in Example
25 58 and Scheme 4, substituting 4-nitroaniline for 3,4-dichloroaniline.

HPLC: Ry =5.61. MS (ESI+): mass calculated for CooH1sN20OsS, 437.08; m/z

found, 438.1 [M+H]". "H NMR (400 MHz, CD3;OD): 8.22 (s, 1H), 8.16 (d, J =
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78 WD 03/032984 PCT/US02/33371 2H), 8.18 (s, 1 H), 7.98 (d, J = 8.6 Hz,
2H), 7.83-7.80 (dd, J =8.5, 1.6 Hz, 1 H, 7.64 (d, J =8.5Hz, 1 H, 7.51
(d, J = 8wbobtn3298H), 7.30 (d, J = 8.5 Hz, 2H). Exanple 62COUS023337N - O
HZNS NHN\ / H5 D 2-[4-(2-Naphthylsul fanoyl)-phenyl]-1

H benzoi m dazol e-5-carboxylic acid am de. This conpound was prepared
accordi ng 8® HALHEM®HEs, d%)s:l?'l?l@e(di Un= 8Xalrp| 2H), 707G &, e, 6atTefde J45 8.7
substituting 2-am nonaphthal ene for 3,4-dichloroaniline. TLC (silica, 1%
met hanol  sBZufE)-&15%(@ ) adrDhlZa2Y% met hanol / CGH2C12): Rf = 0.2. HPLC R =
7.31. M5 (ESI+): mass cal cul ated for C24H18N403S, 442.11; mlz found,

443. 14 [MH—|]+ 1H NI\/R(400 MHz, CD30OD): 8.14 (br s, 1 H, 8.12 (d, J = 8.5

He, %%m%%ﬁ 8.5 Hz, 2H), 7.80-7.77 (dd, J = 8.5, 1.4 Hz, 1 H), 15
772769F 7.66 (d, J = 8.0 H, 1 H, 7.60 (br d, J = 8.0 Hz, 1 H),
7.54 (d, J =2.0Hz, 1H, 7.40-7.31 (m 2H, 7.27-7.24 (dd, J = 8.8, 2.2

Hz, | H). Ex|e640 H2ZN ~-N- 0 ~OS N\ ~ HN<~ OH\ 20

2-[4- (4- Mehre 3 suI y?)ophenyl] 1 H benzoi m dazol e- 5-carboxylic
acid am de. Thi sSpr ed according to the methods descri bed
in Exanpl e 58 and S sthbs B9 4- met hoxyani |l ine for

3, 4-di chl oroani | i ne. 5 TLC (silica,” 1% met hanol saturated with anmoni a/ 9%
met hanol / CB4}(2)BroRio-phenylsulfamoyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide.

This compound was prepared according to the methods described in Example
10 58 and Scheme 4, substituting 4-bromoaniline for 3,4-dichloroaniline.
TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH.Cl): R¢ =
0.2. HPLC: Ry=7.27. MS (ESI+): mass calculated for CyoH15BrN4O3S, 470.00;
m/z found, 471.0 [M+H]". "H NMR (400 MHz, CDsOD): 8.20 (br s, 1H), 8.19 (d,
J =8.6 Hz, 2H), 7.81 (s, 1H), 7.90 (d, J = 8.6 Hz, 2H), 7.83-7.81 (br m, 1H),
15 7.35(d, J=8.8 Hz, 2H), 7.03 (d, J = 8.8 Hz, 2H).

Example 62

(0]
0
g;o

H\N©—CF3

20  2-[4-(4-Trifluoromethyl-phenylsuifamoyl)-phenyl]-1H-benzoimidazole-5-

TI=Z__=Z

carboxylic acid amide.

This compound was prepared according to the methods described in Example
58 and Scheme 4, substituting 4-trifluoromethylaniline for 3,4-dichloroaniline.
25 TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH,Cl,): R =
0.1. HPLC: Ry=7.37. MS (ESI+): mass calculated for C21H15F3N403S, 460.08;
m/z found, 461.12 [M+H]*. "H NMR (400 MHz, CDs0D): 8.20 (d, J = 8.65 Hz,
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0.2. HPLC: Rt = 6.80. M5 (ESI+): mass cal cul ated for C21H18N404S, 422.10;
79 WD 03/032984 PCT/US02/33371 mlz found, 423.09 [MrH +. "H NWR (400 MHz,
CD30D): 8wod3032984 H), 8.16 (d, J 8.5 Hz, 2H), 7.82-7.PeT(usp2/33Ay1 7. 64
(d, J =85 H, I H, 6.97 (d, J =9.0 Hz, 2H), 6.75 (d, J = 9.0 Hz, 2H),
3.68 (s, 3H). 5 Exanple 65 o HZNN- NQCO H

2- {g [(|4 CaHy 8-18henyH), TTQ?_WJJSLB 6a1m32|H) PI8sAY.8p- (agwngimmmﬂﬁ 5-
carboxylic_a 10 np epared accordi ng to the
ot hodd deddi Bha TR EKETBS 755 ani" SeBete 20, L840 don a2
4-chloro-N-nethyl -aniline for 3,4-dichloroaniline. HPLC R = 7 52. M5

(ESI +) : mass cal cul ated for C21H17CI NMMQ3S, 440.07; mz found, 441.0

MrH] +. 40Q MHz, CD3OD): 8.17 (d, J = 8.5 Hz, 2H), 8.1 (br s, 1
[ H] .76 (EME’F;' %%) 7.62 (d)J =8.5(Hz, 2H), 7.56 (er)s, 1 H),( 7 25 (d,

J: 1588Hz(D 7.05 (d, J =8.8 Hz, 2H), 3.14 (s, 3H). Exanple 66 o _
HZN\ N - HN \F% H02 [ 4- (4- Nbr phol i no- 4-yl - phenyl sul fanoyl ) - phenyl ] - 1
H benzoi m d@m@#&@fq carbo yi?lg acid am de. This conmpound was prepared
according to the hods rPhed Exarrpl e 58 and Schene 4,

A-di chloroaniline. HPLC. Rt = 6.30.

substi tuting 4-no phoplnoanlllﬁﬁ
M5 (ESI #+ mass cal cul'ated for C24HZ3 AS, 477.15; mz 25 found, 478.1

[ MHH +.°° H NVR (400 MHz, CD3OD): 8.11(Br s, 1 H), 8.10 (d, J = 8.7 Hz,
2H), 7.76 Q@d4- (2 Nthtﬁy}éulfaﬁid)yl) pheb§l]{1H-benzdintifiazdle BlcdrboxylicadldO Hz, 2H),
6.74 (d, J = Hz, 2H), 3.68 (t, J = 4.8 Hz, 4H), 2.96 (t, J = 4.8 Hz,
4H). 80 WoRHY @32984 PCT/ US02/ 33371

This compound was prepared according to the methods described in Example
10 58 and Scheme 4, substituting 2-aminonaphthalene for 3,4-dichloroaniline.
TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH,Cl,): Ry =
0.2. HPLC: Ry=7.31. MS (ESI+): mass calculated for C4H1gN403S, 442.11;
m/z found, 443.14 [M+H]*. "H NMR (400 MHz, CD3OD): 8.14 (br s, 1H), 8.12
(d, J=8.5Hz, 2H),7.91 (d, J = 8.5 Hz, 2H), 7.80-7.77 (dd, J = 8.5, 1.4 Hz, 1H),
15 7.72-7.69 (m, 2H), 7.66 (d, J = 8.0 Hz, 1H), 7.60 (brd, J = 8.0 Hz, 1H), 7.54 (d,
J=2.0Hz, 1H), 7.40-7.31 (m, 2H), 7.27-7.24 (dd, J = 8.8, 2.2 Hz, 1H).

Example 64
0]
HoN J\©:N\>_©js?:o
N H‘N—Oo
H \

20  2-[4-(4-Methoxy-phenylsulfamoyl)-phenyl]-1 H-benzoimidazole-5-carboxylic acid
amide.

This compound was prepared according to the methods described in Example
58 and Scheme 4, substituting 4-methoxyaniline for 3,4-dichloroaniline.

25  TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH.Cl,): Rf=
0.2. HPLC: Rt=6.80. MS (ESI+): mass calculated for Co1H4sN404S, 422.10;
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Example 67 ¢cI Oo0 0,11 H2ZNN~NHC NH

2-[4-(3,4-Di chl oro-benzenesul f onyl am no) - phenyl ] -1 H benzoi m dazol e-5- 5
car boxyl iwoaagioskosdri de. A. 4- Am no- benzal dehyde. Schene 7. PCo/s0%833rt ed
solution of 4-nitro- benzai dehyde (1.0 g, 6.6 mMuvl) in ethanol (90 m-) was
added tin (11) chloride di hydrate (7.5 g, 33 mol). The m xture was heated
to reflux marfotind, 428@I%jttHd]" 10H MR HOOdHat GD30RNE. 181@51113’();18 4@ (dnto | ce.

The reacti ur, t ed sat ur a Na

73, and vl & hEIR 2F0r 200eh 7 (0h 0ngio4 Gedi 2B S Hend brinihibe T Pehen

washed wi t3yp r@?!?&d djr-@doq_uagqug pagadzHponcentrated to afford 600 ng (75°/c)

of 4-ani no-bénzal dehyde. 15 B. "2-(3-'Ni tro- phenyl )-1

H benzoi m dazol e-5-carboxylic acid am de. To a flask containing crude

4- am no- benzal dehyde (100 ng, 0.82 mmol), pyridine (0.15 niL, 1.87 mmol)

and CH3Cl ZExample)65 was added 3, 4-di chl or obenzenesul fonyl chloride (184 ny,

0.75 mmol ). The m xture was stirred for 16 h at roomtenperature, and was

t hen cool ed amd concentrated. The ude product was 20 purified by silica

gel flash chrdle é,g met hanol / CH2C1 2) to provide 179
O 4-4 or m phenyl) benzenesul fonam d e. HPLC. Rt

: ul(}jﬂ%d for C13H9C12NCBS 328.9; mz found,

O[I\/H—I] 1H Nl\/Rr-(400M—Iz cbCl3): 9.91 (s,.1 H, 7.97 (d, J =2.1, 25

4, 1 812 ‘gT(é‘gcb@m-Phen'é%)e’tb sultamorflﬁbhenyr}ﬁH-benzo.mrdlazz'?e-s- 55 (d, J =
(4-(3, 4 (grBBJéWc%Cg@%ﬁag.sul f onyl ani no) phenyl ] -1 H benzoi ni dazol e- 5-

rbo am

4-

ar boxylic aci To a flask containing
di chI oro-N-(4-fornyl -phenyl)- 30 benzenesul fonam de (109 ng, 0.33

ol ) ’10 %ﬁg%rgmnpoobu%razv%ns p?ergared rafr%cord1 ing to the methods described in Example

32
1
8.
2-
c
3,

58 and Scheme 4, substituting 4-chloro-N-methyl-aniline for 3,4-dichloroaniline. -

HPLC: R; = 7.52. MS (ESI+): mass calculated for C21H17CIN4O3S, 440.07; m/z

found, 441.0 [M+H]*. "H NMR (400 MHz, CD;0D): 8.17 (d, J = 8.5 Hz, 2H), 8.1

(brs, 1H), 7.76 (br s, 1H), 7.62 (d, J = 8.5 Hz, 2H), 7.56 (br s, 1H), 7.25(d, J =
15 8.8 Hz, 2H), 7.05 (d, J = 8.8 Hz, 2H), 3.14 (s, 3H).

Example 66

*@@—@ Ve

2-[4-(4-Morpho||no-4-y|-phenylsulfamoyl)-phenyl]-1 H-benzoimidazole-5-
20 carboxylic acid amide.

This compound was prepared according to the methods described in Example
58 and Scheme 4, substituting 4-morpholinoaniline for 3,4-dichloroaniline.
HPLC: Ry =6.30. MS (ESI+): mass calculated for Co4H23N504S, 477.15; m/z

25 found, 478.1 [M+H]*. "H NMR (400 MHz, CDs0D): 8.11 (brs, 1H), 8.10(d, J =
8.7 Hz, 2H), 7.76 (d, J = 8.7 Hz, 3H), 7.58 (br s, 1H), 6.91 (d, J = 9.0 Hz, 2H),
6.74 (d, J = 9.0 Hz, 2H), 3.68 (t, J = 4.8 Hz, 4H), 2.96 (t, J = 4.8 Hz, 4H).
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WD 03/ 032984 PCT/ US02/33371 0.33 nmmol ) and N, N-di net hyl acetami de (1.0
m.), was added Na2S2C6 (80 ng, 0.42 mol). The m xture was stirred for 24
h at 100 wgp oatnskysas t hen cooled to roomtenperature. ThePCEFASO2/BAI7IM Xt ure
was diluted with water, and the resulting precipitate was collected by
filtration and washed with hexanes. 5 Purification by silica gel flash
chromat ography (eluted with 1 % nethanol saturated with amoni a/ 9%

met hanol / CH2Cl 2) afforded 80 ng (53% of the title conmpound. HPLC. Rt =
7.14 mn. ERafp® 67: mass cal cul ated for C20H14Cl12NAG3S, 460.02; mz
found, 461.0 [MtH +. "H NWR (400 MHz, CD30D): 8.05 (br s, I H), 7.91 (d,
10 J = 8.7, 2H), 786(d J:19 1 &), 7.70 (br d, J =8.3, 1 H,
7.63-7.60 (dd,f¥J = 8. 4 2 0, 57 (d, J =8.4, 1 H, 7.52 (br s, |

H) , 7.21(gi, Exa 8—-Ca o/ \ CI HNI NON\ C HI15
% [ ABHOXY phenyl]-1
-cbox acid am de. A 4-Acetyi am no-2-chl orobenzoic

6- Chl or o-
acid. Schene 5. To allask cont ai ni ng 4- am no-2-chl orobenzoic acid (2.0 g,

H benzoi m dazol es
ri othyl antie 0 genirg tRARELROMIARIG Defi TH-Han AT eEE 0, ol ).

The m xi ur earkaxyl&t acidednitier 2 h at roomterrperature and was then diluted
with water (5 m-) and extracted with CH2CI 2. The organi cs were
concentrated and then triturated with CH2Cl 2. The resulting solid was

col I ect ed Abﬂchllgﬁ-%%hQQId@HQdé”'S%HeHﬂéj?rTﬁba&%h't'i’r%d QoRtioMiH-gitrd-9 (92 % of

the title SI-): mass cal cul ated for
C9HBCl NCB, benzldehyds (z1 0 goGrftimraal? ireethensi (90 BR) wesGBidzsitisdl)rbiyridsn2/ 33371

5 Aé ef‘;:,le;yl gd?cf% ﬁf§ ggﬁm@ t rrﬂgen%({)drg \A%%' heated to reflux for 4 h, cooled to

10 room temperature, and then poured onto ice. The reaction mixture was treated

with saturated NaHCOj3 until the pH was 7-8, and was then extracted with ethyl
acetate. The organics were then washed with brine, dried (Na,CO3), and
concentrated to afford 600 mg (75%) of 4-amino-benzaldehyde.

15 B. 2-(3-Nitro-phenyl)-1H-benzoimidazole-5-carboxylic acid amide. To a flask

containing crude 4-amino-benzaldehyde (100 mg, 0.82 mmol), pyridine (0.15
mL, 1.87 mmol) and CH.Cl, (4 mL), was added 3,4-dichlorobenzenesuifonyl
chloride (184 mg, 0.75 mmol). The mixture was stirred for 16 h at room
temperature, and was then cooled and concentrated. The crude product was
20 purified by silica gel flash chromatography (eluted with 5% methanol/CH.Cl,) to
provide 179 mg (72%) of 3,4-dichloro-N-(4-formyi-phenyl)-
benzenesulfonamide.
HPLC: Ry = 9.18. MS (ESI-): mass calculated for C13HgCI;NO3S, 328.9; m/z
found, 328.0 [M+H]. "H NMR (400 MHz, CDCls): 9.91 (s, 1H), 7.97 (d, J = 2.1,
25 1H),7.81 (d, J=8.7, 3H), 7.69-7.66 (d, J = 8.4, 2.1, 1H), 7.55 (d, J = 8.4, 1H),
7.29 (d, J = 8.5, 2H). |

C. 2-[4-(3,4-Dichloro-benzenesulfonylamino)-phenyll-1H-benzoimidazole-5-

carboxylic acid amide. To a flask containing 3,4-dichloro-N-(4-formyl-phenyi)-

30  benzenesulfonamide (109 mg, 0.33 mmol), 3,4-diaminobenzamide (50 mg,
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acid (0.10 g, 0.47 mml) was dissolved in sulfuric acid (1 m-) at 0 C
Nitric acid (0.03 g, 0.47 nmmol) was added, and the m xture was stirred for
2 h at rwomswmaaperature. The reaction m xture was then p®aras$onsisol i ce
water and 5 extracted with ethyl acetate. The organic | ayer was
concentrated to give 100 ng (82 % of

4- acetyl arfi. aamml-)land)NB\/ dinetybacsipmide (10 mrlP). @asrdded’NasSQu80aS80! )

mass cal ¢ H7 Gl N205 H NivR
(400 Mz, lﬂaﬁ% ’&‘8}3 S pXiLre Yas ?ﬁ%é(gfor(%"? ﬁﬁ#%%@ﬁ( ?S Wﬂo‘l‘? 9 (s,
3H). 10 Cto%éﬁﬁeﬁr‘h@éfbﬁ@ezT%@ reaetién Miktufdeas difutel with vaatéeihd-thet t om f | ask
contai ni ng 4-acetylam no-2-chl oro-5-nitrobenzoic acid (0 10 g, 0.39 mmol)

was addecresmnamre@lmt@ﬁaw gdleﬁied by figraties gnd washed! WithreXxaiesheat ed at 60

5. pr edaureoMEibHEd i GIERR LR SRPoraPh el RANT IPERERGRS LG e

amoni a  gafuteRed RaBSREImonl9YhmistiearlOH JCN) dffarde 80img (535 ) bé&ﬂé titfen
m xture was then concentrated and washed with water (3 x 5 m-) to gi ve 89

Ny (89% d?fOTﬂDOlé&(étyl anmi no- 2- chl or o-5-ni trobenzami de. HPLC: Rt = 5.21. MS

(ESI - ?}‘h@“'f‘g £hi {1°r|v|§g|'z'§ﬂ) ld%%d s éﬁqT-%é%NgéssZEéo B2l MH

D. 4- Am no- robéenzam’d

4- acetyl arrnfmfoﬁndchﬁmoq%bhﬂlt HMRa(mO@dVIH@ 89;0D)0835 (tmmrs| I H\aA 94dded a
m xture of acetic i d ydr aci d ter stirring
3 h atl%70 {‘St?neZH)a c@@ﬂﬁg'sq %v «%Qf\gaé’ ﬁar’ué%oﬂgb Z)l]-ﬁa\i@ﬂ?gf’h I~ acetate
and wat er h MgaN e qih g/gﬁq}l cpa t ed to give
750 ny (9080%?(%? 1?ﬁe7§?t(p§‘j c%'trdr'f)qﬂ dfsggeﬁc Rt W?’Pgdl ‘Pl\/geg(]lzzslﬁ)tﬂ mass

cal culated for C7H6CI N3G3, 215.01; mz found, 216.0 [MtH +. 30 E.

4, 5- Di am no- 2- chl or o- benzam de. To a sol ution of 4-am no-2-chl oro-5-

nltrobenzaaxa}ﬁ €06® g, 2.3 mmol) in tetrahydrofuran/ water/ethanol (30 niL,
1:1:1) was added Na2S204 (10 mmmol ). The reaction mxture was stirred for 18

83 Cl
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15 6-Chloro-2-[4-(3,4-dichloro-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic

acid amide.

A. 4-Acetylamino-2-chlorobenzoic acid. Scheme 5. To a flask containing 4-

amino-2-chlorobenzoic acid (2.0 g, 11.69 mmol) in CH2Cl,/ tetrahydrofuran (40
20 mL, 1:1) was added triethylamine (2.3 g, 2.33 mmol) and acetyl chloride (1.2 g,
14.02 mmol). The mixture was stirred for 2 h at room temperature and was
then diluted with water (5 mL) and extracted with CH2Cl,. The organics were
concentrated and then triturated with CH.Cl,. The resulting solid was collected
by filtration and dried under vacuum to provide 2.3 g (92 %) of the title
25 compound.
HPLC: R;=6.05. MS (ESI-): mass calculated for CoHgCINO3, 213.02; m/z
found, 212.2 [M-HJ".
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WO 03/ 032984 PCT/ US02/ 33371 h and was then concentrated under reduced
pressure. The residue was triterated with ethanol to give 0.41 g (95% of
crude 4, 5waioatws298+ 2- chl orobenzam de. 5 F. PCT/US02/33371

6- Chl or 0- 2-[ 4- (3, 4-di chl or o- phenoxy) - phenyl | -1 H benzoi m dazol e- 5-
carboxylic acid am de. To a vial containing crude 4,5-di am no-2-chl oro-
benzam de $3Q A@etv&rmﬁommhlbr@eadmﬂelﬁ@am@liacuhil of-dcphdaming) 2-oalvrabetetyicle (34
ng, 0.16 in N, N-dinethylacetam de (1 nL), was added Na2S206 (52 nmg,
0.28 ol )acnq%@w\getm% myael) yas dissolyed Imswﬂéuc agdd¢! mMikatddbiGt Niicwas 10

vt et acet B (903 §BE PO AR BRETEEIRRAREISS Sedon2 DL compound

as a whi treosotarfipérbftdres altig reddﬁb@mlmremk%enl\@dréalmlo nmstecahdul at ed
for C20H120 3N302 431.00; mz _found, 432.0 [ M+

DVBO- d6) : extranted g@th(qﬁhylmetatg ghe qr{gapgc IayeHyvas ogp'gemgategi to ggv%mg

5. 06- 6. bslfz@ e Pa gpabyihing?e Hganronbadyc fid3 (8 2 = 21 111”N’

~N HI /HNLCHRt%CV 25[ ME4EBB):hnays phlentatgd fat@shyGINIOs, 258.00; m/z

H-benzoi m _xy1l'c ci | anide., .. ution of

2-[ 4- (4- mangﬁayg 751 I’TLHM?:} (%ﬁ%%&‘@zgﬂ geéé b%gfz?'cﬂé)c:l d

(Exanpl e 51 ? ) in N, N 25 di net hyl formam de (2 nlL) was added

1, 3-dii sopropa car od|| (32 8 ng, 0.26 nmmol). The m xture was shaken

30 m nlOat roomterrperature Met hylam ne (1.0 mmol ) was then added, and the
f

reaction room t er at HPL C .of the crude
product ( e, 10 5 dbotto

roun m flask

containing 4-acetylamino-2-chloro-5-nitrobenzoic acid (0.10 g, 0.39 mmol) was

added thionyl chloride (5 mL, 42.0 mmol). The mixture was heated at 60 °C for

3 h, and then the excess thionyl chloride was removed under reduced

15 pressure. The residue was dissolved in tetrahydrofuran (15 mL), and ammonia
gas was passed through the solution for 30 min. The reaction mixture was
then concentrated and washed with water (3 x 5 mL) to give 89 mg (89%) of 4-
acetylamino-2-chloro-5-nitrobenzamide.
HPLC: R;=5.21. MS (ESI-): mass calculated for CgHgCIN304, 257.02; m/z

20 found, 256.0 [M-HJ.

D. 4-Amino-2-chloro-5-nitrobenzamide. To a flask containing 4-acetylamino-2-

chloro-5-nitrobenzamide (0.89 g, 0.35 mmol) was added a mixture of acetic
acid and hydrochloric acid (30 mL, 1:1). After stirring 3 h at 70 °C, the reaction
25  mixture was partitioned between ethyl acetate and water. The organics were
then dried (MgSO,) and concenirated to give 750 mg (90 %) of the title
compound.
HPLC: Ry =5.21. MS (ESI+): mass calculated for C;HgCIN303, 215.01; m/z
found, 216.0 [M+H]".
30

E. 4,5-Diamino-2-chloro-benzamide. To a solution of 4-amino-2-chloro-5-

nitrobenzamide (0.5 g, 2.3 mmol) in tetrahydrofuran/water/ethanol (30 mL,
1:1:1) was added Na»S,;0, (10 mmol). The reaction mixture was stirred for 18
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wat er/acetonitrile/0.01 % TFA) afforded 41.7 ng (85% of a white solid (TFA
salt). HPLC. Rt = 7.10. M5 (ESI+): nmass calculated for C22H19N303, 373. 14;
mz fourno3/p3984 [ MkH] +. 5 Exanple 70 0 ON NH O H PCT/US02/33371

2- [ 4- (4- Chl or o- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-car boxylic acid

met hyl am de. 10 Schene 2. To a sol ution of

2-[4-(4- chlhoasrmwhennéw)coﬁb@métbdlmderb@jweurpr@ag@ﬂee 'Bh@?éé?du@wlag aci d

(Exanpl e 50 i yIformam de (2 m-) was added
1,3-dii s0p¢r8§9at@amﬂueﬁh%n@btqme@ 4#99 (g@ﬁi@fﬁfﬂﬂ% STHAMINar e was shaken
30 mn at AW dure. 15 Methylamne (1.0 mmol) was then added, and

the reaction m xture was shaken for 2 hat roomtenperature. HPLC of the
crude product (C18, water/acetonitril e/O 01 % TFA) afforded 41.7 ng (85%
of a white ' : mass. cal cul at ed
for C21M16E-NE82 $

751 (dd, Syl a%} b @?Cfﬁ 42%"%“'9‘*% T

H), 7.16-7bepzamide3Q n@y, 071§ thmdl) and 46(3-dictitdro-pleceory)-berizal@déhyde ~ N H2N

'/ NSO (34 mg, 0.16 mmol) in N,N-dimethylacetamide (1 mL), was added Na,S,05 (52

mg, 0.28 mmol). The mixture was stirred for 4 h at 90 °C. The solution was
10 filtered, and the crude product was chromatographed (Cqs,
water/acetonitrile/0.01% TFA) to afford 35 mg (53%) of the title compound as a
white solid (TFA salt).
HPLC: Ry =7.96. MS (ESI+): mass calculated for C2gH12ClI3N305, 431.00; m/z
found, 432.0 [M+H]". "H NMR (400 MHz, DMSO-ds): 9.08-8.89 (m, 2H), 8.64
15 (s, 1H), 8.47 (d, J = 8.8 Hz, 1H), 8.46 (s, 1H), 8.39 (s, 1H), 8.31 (br, s, 1H),
8.23 (d, J = 2.7 Hz, 1H), 8.06-8.03 (m, 2H), 7.92 (dd, J = 8.8, 3.1 Hz, 1H).

Example 69

20  2-[4-(4-Methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
methylamide.

Scheme 2. To a solution of 2-[4-(4-methoxy-phenoxy)-phenyl]-1H-
benzoimidazole-5-carboxylic acid (Example 51, 50 mg, 0.13 mmol) in N,N-

25 dimethylformamide (2 mL) was added 1,3-diisopropylcarbodiimide (32.8 mg,
0.26 mmol). The mixture was shaken 30 min at room temperature.
Methylamine (1.0 mmol) was then added, and the reaction mixture was shaken
for 2 h at room temperature. HPLC of the crude product (C18,
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25 H O 85 WD 03/ 032984 PCT/ US02/ 33371
2-[4-(4-Chl oro- benzenesul fonyl ) - phenyl]-1 H benzoi m dazol e- 5- car boxylic
acid amwe.o38sesre 6. To a flask containing a PCT/US02/33371
2-[4- (4-chl oro-benzenesul fonyl )-phenyl]-1 H 5 benzoi m dazol e-5-car boxylic
acid (Example 73, 1.0 g, 2.4 mml) in anhydrous N, N-di et hyl formam de (25
m -) was awdést/abetoniteita/O b JiFAYafarddd 44 F8HgrB5%)Df4 white solid (EFA1 xt ure
was stirred for 30 mn at roomtenperature and was then cooled to 0 C.
Ammoni um c8@Benat e (1.0 g, 10.8 mmwl) was added in portions. The reaction
m xture wa -@ned; % t V) 1 h and
was t hen sftsill:?péd tfor'qgh%%ggtg?@ha E?ﬂ&l%gﬁégéﬁgﬁ%%%ﬂ%?g @Zizs t hen
added sl owloundo3v4 [WatH)’. (480 mL). The resulting precipitate was
col | ected, washed with water (3 x 200 m-) and dried. HPLC. R = 7.23. M5
(ESI +):° mass cal cul ated for C20HL4CI N303S, 411.04:; mfz found 412.0 [ M+H]| +.
1H NWR (400 MHz, DVMSO-d6): 8.42 (d, J = 8.6 Hz, 2H), 15 8.19 (br s, 1 H),
8.18 (d, JEﬁa'@Pl?_FQ, 2H), 8.04 (d, J = 8.7 Hz, 2H), 8.03 (br s, I H, 7.83
(br d, J =8.4Hz, 1 H, 7.73(d, J =8.7 Hz, 2H), 7.66 (br s, 1 H), 7.33
(s, 1 H. Exanple 72 C1 / \ 2N I¥/N\ / / S\ O 20 H
2-[4-(4-Chl or ¢; benzenesul finyl Wenyl ] -1 H benzoi m dazol e-5-car boxylic
acid am de. containing a
e -phenyl]-1 H 25 benzoi m dazol e-5-car boxylic
acid (Exanplk 74 1) in anhydrous N, N-dinethyl formanmi de (11
m.) was added 1, I”-cay bonyldiim dazole (369 ng, 2.28 mmol). The m xture
was stirred for 30 mn at roomtenperature and was
2-[4-(4-Chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid

methylamide.

10
Scheme 2. To a solution of 2-[4-(4-chloro-phenoxy)-phenyl]-1H-
benzoimidazole-5-carboxylic acid (Example 50, 50 mg, 0.13 mmol) in N,N-
dimethylformamide (2 mL) was added 1,3-diisopropylcarbodiimide (32.8 mg,
0.26 mmol). The mixture was shaken 30 min at room temperature.

15  Methylamine (1.0 mmol) was then added, and the reaction mixture was shaken
for 2 h at room temperature. HPLC of the crude product (C18,
water/acetonitrile/0.01% TFA) afforded 41.7 mg (85%) of a white solid (TFA
salt).

HPLC: R = 7.46. MS (ESI+): mass calculated for C21H16CIN3O;, 377.09; m/z

20 found, 378.1 [M+H]". 'H NMR (400 MHz, DMSO-ds): 8.22-8.20 (m, 1H), 7.94-
7.91 (m, 2H), 7.81 (d, J =1 Hz, 1H), 7.51 (dd, J = 8.5, 1.5 Hz, 1H), 7.39-7.36
(m, 2H), 7.28 (d, J = 8.0 Hz, 1H), 7.16-7.12 (m, 2H), 2.17 (d, J = 3.6 Hz, 3H).

Example 71
Cl
° O
HZNJKQ:N\FQSFO
23 } °
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then cooled to 0 C. Ammoni um carbonate (432 ng, 4.5 mmol) was added in
portions. The m xture was allowed to gradually warmto roomtenperature
over 86 W0 0383082984 PCT/ US02/33371 1 h and was then stiPCra$ot/za37an
additional 24 h. The reaction m xture was then added slowy to ice water
(100 nL). The resulting precipitate was collected, washed with water (3 x

50 nl -) argd[4d(4-€hlorbifehzeResuloryB-pHény] EiH-benzomsidazolbditatbentylioacid
C20H14CI N3 S 395.05; mz 5 found 396.0 [M+H +. 1H NMR (400 MHz,

DVBO- d6) : amige. (d, J = 8.6 Hz, 2H), 8.14 (s, 1 H, 8.01 (br s, 1 H, 7.9
(d, J =18.6H, 2H, 7.80 (dd, J =8.0, 1.6 Hz, 1 H, 7.76 (d, J = 8.0 Hz,
2H) , 763(d 3=280 1H, 7.58(d, J =8.0, 2H, 7.32 (br s, 1 H. 10
Exanpl e 7:Bdh1em@6HO'd\b Nask coftairting ld 2-[4-( 4 chloro-benzenesulfonyl)-phenyl}-1H-

2[4(4 Chl or o- ben | f d l.e- 5- b I

2cid. A wxz@mﬁaéé@e%%efﬁq&{& e&ﬁﬁ% bile Z3a4 e+ SRR EMTHRUL o1 bt i on
(103 g dUAPUBRRRSIRANRS, GorpL Pyad addelTR) JeAtbinfali Rl ahe (8 S8 s 4
g, 10.4 rﬁrmn):molllfhg'l'hn mibdue wassmadémrwnﬁn atréam témneratmr@andmas on

m xture t t t d d
xt 1 act ed {hen woolscerd (& AmBENTA camaniats kb b &b ganPD WarRadietBey w1t h
1 N NaOH ( SOTHBNERCilc ﬁ%gng%gm%?g%gwog ks g?écgﬁany%ef@f@rdym ed (Na2SO4)

and conce a?ed to
4- (4- Qol ortenmmealjarsok/énamwa)ncbwasalheiebymted fotParCad@itionall2d b3 ThH-relm't-‘bl(MOO

2/':,)2 ?D%?’ gturg%aq(gtﬁpwﬁé_geﬂ_ﬁloww t%dflc?dvatgr (:468§) %1'7[_@‘2 %’Héigﬁult@%&)rémpltate 7 ke,
was collected, washed with water (3 x 200 mL) and dried.
HPLC: Ry= 7.23. MS (ESI+): mass calculated for CooH14CIN3038S, 411.04; m/z
found 412.0 [M+H]*. "H NMR (400 MHz, DMSO-ds): 8.42 (d, J = 8.6 Hz, 2H),
15 8.19 (brs, 1H), 8.18 (d, J = 8.6 Hz, 2H), 8.04 (d, J = 8.7 Hz, 2H), 8.03 (brs,
1H), 7.83 (brd, J = 8.4 Hz, 1H), 7.73 (d, J = 8.7 Hz, 2H), 7.66 (br s, 1H), 7.33
(s, 1H).

Example 72

cl
: &
HoN N,
8
N el
H

2-[4-(4-Chloro-benzenesulfinyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid

20

amide.

Scheme 6. To a flask containing a 2-[4-(4-chloro-benzenesulfinyl)-phenyl]-1H-
25  benzoimidazole-5-carboxylic acid (Example 74, 396 mg, 1 mmol) in anhydrous
N,N-dimethyiformamide (11 mL) was added 1,1’-carbonyldiimidazole (369 mg,
2.28 mmol). The mixture was stirred for 30 min at room temperature and was
then cooled to 0 °C. Ammonium carbonate (432 mg, 4.5 mmol) was added in

portions. The mixture was allowed to gradually warm to room temperature over
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B. 2-f4-(4-Chloro-phenyl sul fanyl)-phenyll-1 H benzoi m dazol e-5-carboxylic
acid. To a solution of 4-(4-chloro-phenyl sul fanyl)-benzal dehyde (2.0 g, 8.0
mrol ) andw®,04/8h98411 nobenzoic acid (1.2 g, 8.0 muvl) in N, RCT/US02/33371

di net hyl acetam de (20 nL), was added Na2S2C6 (2.28 g, 12 mmol). The 87 WO
03/ 032984 PCT/ US02/ 33371 resulting m xture was heated to 100 C for 24 h.
The reactiph andivas ¢havastirred Gbregh additiohaire4hovihe reactien nuxiuce vas theter (2

oo S By e oS o

2-[ 4- (4- b dazol e- boxyl
£ o b o o 5 ooy

H- benzoi midBEGL &; 5- 6 H5h AWl (ESI+ponaks Galcalatddafok onlﬁtﬁlwia(ags 395.05; m/z

(100 g, gosBeriserd B2l BRER A0 furde SEE OB 878 ooy SR BT (1 0

m.) and ey ¢4 él 9,801 r@hf 1PI)?<E7L§1e(d'\@5- 8% H&rzﬂ)aﬁsore@wemrﬁwze for 24

h foll owed by colectlo thé resul'ting precipitate by filtration. The
preci pi t at BHWas76wshéd 8aD tHz, Rét) 7. 6(3:{de2€8 61 ib‘l),a?lGB (drqléoB 002|d) Ve3205 ny
(98% of g@e t&ige conmpound. HPLC. Rt = 7.75. M5 (ESI+): mass cal cul ated
for C20H13Ef R 412.03; mz 15 found 413.0 [ M+H +. 1H NVR (400 Mz,
DVSO-d6): 8.36 (d, J =8.7 Hz, 2H), 8.17 (m 1 H), 8.13 (d, J = 8.7 Hz,
2H), 7. 98 (d 8. 7 Hz, 2H), 7.83 (dd, J = 8.5 Hz, J =1.5 H, 1 H), 7.67
(d, J H—_? D ,766(m1H).ExarrpIe74C1 O HONS O 20 H
2-[4- (1210 Chlor o- benzenesulfi nyl ) - phenyl]-1 H benzoi m dazol e- 5-car boxylic
acid. Schenme 6. To a flask contaipi ng

2-[4- (4-chl oro-phenyl sul fanyl) - nyl]-1 H benzoi m dazol e-5-carboxylic
acid (Exanmpl ep73 Step B, 190 @.5 mmol) in

N
HO
k@%@

H
2-[4-(4-Chloro-benzenesulfonyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid.

A. 4-(4-Chloro-phenylsulfanyl)-benzaldehyde. Scheme 6. To a solution of 4-
15 chlorobenzenethiol (1.5 g, 10.4 mmol) and 4-fluorobenzaldehyde (1.03 g, 8.3
mmol) in N,N-dimethyiformamide (21 mL), was added Cs2CO3 (3.4 g, 10.4

mmol). The mixture was heated to 90 °C for 24 h. The reaction mixture was

cooled to room temperature, diluted with water (200 mL), and extracted with
ether (3 x 150 mL). The combined organics were washed with 1 N NaOH (3x),
20 water (4x), and brine. The organics were dried (Na2SO,) and concentrated to
afford 2.0 g (97%) of 4-(4-Chloro-phenylsulfanyl)-benzaldehyde.
HPLC: R = 10.43. 'H NMR (400 MHz, CDCls): 9.95 (s, 1H), 7.74 (d, J = 8.6
Hz, 2H), 7.45 (d, J = 8.7 Hz, 2H), 7.40 (d, J = 8.7 Hz, 2H), 7.24 (d, J = 8.6 Hz,
2H).
25
B. 2-[4-(4-Chloro-phenylsulfanyl)-phenvi]-1H-benzoimidazole-5-carboxylic

acid. To a solution of 4-(4-chloro-phenylsulfanyl)-benzaldehyde (2.0 g, 8.0
mmol) and 3,4-diaminobenzoic acid (1.2 g, 8.0 mmol) in N,N-
dimethylacetamide (20 mL), was added Na;S,05 (2.28 g, 12 mmol). The
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25 nethanol (6 nL) was added telluriumdioxide (80 ng, 0.5 muol), 30%

hydr ogen peroxide (0.11 nm-) and a drop of concentrated hydrochl oric acid.
The m xt we ma32984irred at roomtenperature for 72 h. Wat @CT(UB02/8d3y1 was
then added, and the resulting precipitate was collected by filtration. The
precipitate 838 WO 03/032984 PCT/ US02/ 33371 was washed with water (2 x 5

m -) and ptasuftingdmixiureengs ﬁeatHdat@m(}ﬂPt@fc(r@:Bh T\lm:eactlanmnmure wiase, 0.01 %
TFA) to give the title conmpound. HPLC: %/S (ESI +): mass, cal cul at ed
for C20HL3ePMpd@ad thep strvlyposired eumcgg\wter {Z\M—u he fep Lﬂiwe pPrRsiPiiate

DIVBO de) : 8.6 Hz,
8.03 ﬁag% gcteé b%/fﬁqégﬁr ngﬁﬁ%“’ﬁ]i%gé(@%( 3(30%'8) n é&ri(egﬁ?b'“/e 85 (d, J

8 5 Hz, 2.3H) (75%Ydf ¢didel2-f4-84-¢hidro-pREhyIsitiamp)-phe&dyls1H-menz0imidszoleH2N N O

N\ I"H 10 2-[4-(3, 4- Di chl or o- phenoxy) - phenyl ] -1

Hi i daszo[ﬁoﬁftiﬂ)iyii @Githe- 5- car boxylic acid amde. A

6- Met hoxy-3-nitro-pyridin-2-vlamne. Schenme 8 To a glass pressure vessel

was added 2-chl oro-6-nmet hoxy-3-nitro-pyridine (10.0 g, 53 mmuol), 15

anmoni um c& mhht%Chkﬁomm}zehﬁguIMmAI)‘rolmrdlllmn‘rl-ib@inzeimiﬁaaoleﬁ -caffjoxylid xt ur e

was heated at C e reaction mxt ntrated in

vacuo, an@—ﬂhgl%r%gﬁﬁggowé%mf‘a%eﬁ ‘3‘3 "Onpl@r@(ﬁ% H\A@?‘ﬁrﬁ'ﬁaﬁggraphed (silica

ag'L .o Sbéﬁ%aﬂn?déﬁor@-57ca%sxmﬁa&%ﬁféxﬁngjeoWmn%lwwarsoadwdl &edmeZ(zmbam ne.

8.17 (W smxA)78 mm&l) (njeth}ancl 91 @ riz), ardl wipter3 14D Tme)mnﬁlre was ’

O B P Lo O 4 o P S BRI 1 R P 0 ™
hydr ogen bpeiisietaetilttatisi. dThE Pratipitatd Rasveasidd Wath watat ({ﬂx 28NHLJ Hed
dried to give 105 mg (98%) of the title compound.
HPLC: Ry=7.75. MS (ESI+): mass calculated for C20H13CIN204S, 412.03; m/z
15 found 413.0 [M+H]". "H NMR (400 MHz, DMSO-ds): 8.36 (d, J = 8.7 Hz, 2H),
8.17 (m, 1H), 8.13 (d, J = 8.7 Hz, 2H), 7.98 (d, 8.7 Hz, 2H), 7.83 (dd, J = 8.5
Hz, J = 1.5 Hz, 1H), 7.67 (d, J = 8.7 Hz, 2H), 7.66 (m, 1H).

Example 74

O
HO N, ;
S
N 0
H

2-[4-(4-Chloro-benzenesulfinyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid.

20

Scheme 6. To a flask containing 2-[4-(4-chloro-phenylsulfanyl)-phenyl}-1H-
benzoimidazole-5-carboxylic acid (Example 73 Step B, 190 mg, 0.5 mmol) in
25 methanol (6 mL) was added tellurium dioxide (80 mg, 0.5 mmol), 30%
hydrogen peroxide (0.11 mL) and a drop of concentrated hydrochloric acid.
The mixture was stirred at room temperature for 72 h. Water (10 mL) was then

added, and the resulting precipitate was collected by filtration. The precipitate
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25 contents were heated to 60 C for 24 h. The reaction m xture was cool ed,
and the solvent was renoved in vacuo giving 6.8 g (>95% of crude

6- am no- SworBs8pyri di n- 2- ol hydrobrom de (HPLC. Rt = 5. 26r/usati3s7nat eri al
(2.0 g, 85 mmol) was taken up in toluene (30 nL), foll owed by phosphorus
pentoxide (2.4 g, 17.0 mmmol) and tetrabutyl ammonium bromde (3.2 g, 9.7
nmol ) . ThQN§§vM@1@6/V\Q@12\9§’e@rmlﬂma/aﬁafﬁihﬂedibslwverswphdwaédiG @€1&fl ux for
4 h. The reaction m xtu C, diluted with saturated
NaHCOB, an\dat@kytﬁ“%?é@@ﬁllw(@ﬂ1%ﬁ§{°\)§%€tvﬁttée(“§e>@°ﬂm9%‘9). The conbi ned

bedq d
937,52 BPEIRLESN 1 165 300 ot MSNBIS oot o
NVR (400 MdzndD9B® {dYH]'8."BBNUR (400 Bz, I:B\/ISQ) d¢); 8.37+d, 8.-681azHz,12HY),, 6. 96

Oiase B ﬁs%aﬁésvhég&1%Jf\%’o€81262[%f90$r§34¥ (a5 e Tl mes i X180 o,
0.46 mmol )= eéHgy;a%‘&g Jl% éJFﬁ 199, 7 373%91%)7 HADH)

N, N- di et hy ace s seal ed, and the contents
were heated to 120 C for 24 h The reaction mxture was cooled to room
tenperature and diluted with water (10 nlL). The resulting precipitate was
col |l ected EXafhpletT@.tl on and was then stirred with CH2Cl12 (10 nL) for 24 h.
The m xture was filtered, and the filtrate was concentrated to afford 15
50 ng (67% of 6-am no-5-nitro-pyrgidi ne-2-carbonitrile. HPLC. Rt = 7.63. 1H
NVR (400 MHz, DMSO-d6): 8.68 ( =84 Hz, | H, 827 (br s, 2H), 7.34
) H. D 2-[4- —E&Ichl or o- phenoxy) - phenyl | -1

i\ ne- 20 boxylic acid am de. A flask contai ning
6- am no- 5- it r o{|pyrii d&m@eﬂ-boni trile (67 ng, 0.40 mol ), 10% pal | adi um
on carbon (catal CN an thanol (2.0 m-) was put under an atnosphere of
H2 using a ball oon. m xture was stirred at roomtenperature for 3 h,
and fi{qfer L ed to
rovi dF crads Y@‘*@*’%ﬁ?ﬁ? RS ierigeYitasold BB Ro TOHBRIR ©1l i <
5, 6- di am nacigyamidene- 2- carbonitrile (89 ng, 0.66 mmovl) was treated with
4- (3, 4-di chl or o- phenoxy) - benzal dehyde (177 ng, 0.66 nmol), Na2S206 (188
ng, 0.99 mmol) and N, N-di et hyl acetam de (3.0 ni).

A. 6-Methoxy-3-nitro-pyridin-2-ylamine. Scheme 8. To a glass pressure

vessel was added 2-chloro-6-methoxy-3-nitro-pyridine (10.0 g, 53 mmol),

15 ammonium carbonate (12.4 g, 159 mmol) and pyridine (100 mL). The mixture
was heated at 40 °C for 24 h. The reaction mixture was concentrated in vacuo,
and the residue was taken up in CH.Cl; and chromatographed (silica gel;
CH2Cly) yielding 7.6 g (86%) of 6-methoxy-3-nitro-pyridin-2-ylamine.

HPLC: R; = 7.89. "H NMR (400 MHz, DMSO-ds): 8.26 (d, J = 9.1 Hz, 1H),

20 8.17 (brs, 2H), 6.15 (d, J = 9.1 Hz, 1H), 3.89 (s, 3H).

B. 6-Bromo-3-nitro-pyridin-2-ylamine. To a glass pressure vessel containing

6-methoxy-3-nitro-pyridin-2-ylamine (5.0 g, 29.5 mmol) was added 30%
hydrogen bromide/acetic acid (60 mL). The vessel was sealed, and the

25 contents were heated to 60 °C for 24 h. The reaction mixture was cooled, and
the solvent was removed in vacuo giving 6.8 g (>95%) of crude 6-amino-5-
nitro-pyridin-2-ol hydrobromide (HPLC: R; = 5.46). This material (2.0 g, 8.5
mmol) was taken up in toluene (30 mL), followed by phosphorus pentoxide (2.4
g, 17.0 mmol) and tetrabutyl ammonium bromide (3.2 g, 9.7 mmol). The
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The m xture was stirred at 120 C for 24 h. The reaction m xture was then
diluted with water (8 nL), and the resulting precipitate was coll ected by
30 filtrawDmno032bBe crude filtrate, 2-[4-(3,4-dichloro-pherorysopsssnyl]-1 H
i m dazo[ 4, 5-b] pyri di ne-5-carbonitrile (35 ng, 0.09 mml), was treated with
boron trifluoride/acetic acid conplex (461 L) and water (10 L), and held at

115 C for Rfktuifenwad Reaterpiotrefliix ford hr Thaaaethoh ﬁdxﬂU@e mmdoeémwamre and
90 WD 03/ 032984 PCT/US02/ 33371 diluted with 4 N Na m.). The

resul ti ng Pluied pithagaturgied NeHCR éndgxtracted w&hu%hyl fﬁ@d3\kﬁ 100 mlder, and

(e Ot empied Sroanicd wils e S waiBEPRH ) HRbired na-S0aP, °
%NEH]H; 1Hom§dga2®8 wm%)hzﬁ@b&@)rno-&m&o(p:yndm-z-waramz 2H) 8. (()3 (SI J =
6.5 15 1 PLCIROT .67, SH NME (40P Mbiz{ BMSOk §3hdbr 3, 3} 8RB R 3

8
Hz, 8 Hz, 1 H. 10 Exanple 76 ci 0 H2N
UN N N H %6%%2 (ﬂ%cﬁfboqg]sphenoxy% ph%nyl ]-1

H i m dazol 4, 5 b] pyri di ne-5-carboxylic acid amde. 15 This conmpound was
prepared agcor to the net hods descgri beﬁ9| n Exa and Schene 8,

in
substi t ut ilag 6,8 e BriiB:YRINSas-EaE0ni e Fedlpss P n?les(syrgfvesse was

ot DRSO R LAY Rs Py (1 i 0 AB 3 oy ssprgert o

DVBO- d6) : (8269n@d1.38 mnidl Bardk N, /Hdimet3lacetadidel(3.0 mL)8. Phewesdel Mjas
7 E73787HZ3 %% 3I_Dry;83tl‘(e§c80rjgnisque atg&‘)t %@&dﬁ;&]oé ngh EF% reaczt%)n mlxtgr% (d.

was cooled to room temperature and diluted with water (10 mL). The resulting

. 8

precipitate was collected by filtration and was then stirred with CH2Cl (10 mL)

for 24 h. The mixture was filtered, and the filtrate was concentrated to afford
15 50 mg (67%) of 6-amino-5-nitro-pyridine-2-carbonitrile.

HPLC: Ry = 7.63. "H NMR (400 MHz, DMSO-ds): 8.68 (d, J = 8.4 Hz, 1H), 8.27

(brs, 2H), 7.34 (d, J = 8.4 Hz, 1H).

D. 2-[4-(3,4-Dichloro-phenoxy)-phenyl]-1H-imidazo[4,5-b]pyridine-5-

20 carboxylic acid amide. A flask containing 6-amino-5-nitro-pyridine-2-

carbonitrile (67 mg, 0.40 mmol), 10% palladium on carbon (catalytic) and
ethanol (2.0 mL) was put under an atmosphere of Hz using a balloon. The
mixture was stirred at room temperature for 3 h, and filtered through a pad of
celite. The filtrate was concentrated to provide crude 5,6-diamino-pyridine-2-

25  carbonitrile. A portion of this 5,6-diamino-pyridine-2-carbonitrile (89 mg, 0.66
mmol) was treated with 4-(3,4-dichloro-phenoxy)-benzaldehyde (177 mg, 0.66
mmol), Na»S,05 (188 mg, 0.99 mmol) and N,N-dimethylacetamide (3.0 mL).
The mixture was stirred at 120 °C for 24 h. The reaction mixture was then
diluted with water (8 mL), and the resulting precipitate was collected by

30 filtration. The crude filtrate, 2-[4-(3,4-dichloro-phenoxy)-phenyl]-1H-
imidazo[4,5-b]pyridine-5-carbonitrile (35 mg, 0.09 mmol), was treated with
boron trifluoride/acetic acid complex (461 uL) and water (10 uL), and held at

115 °C for 30 min. The reaction mixture was cooled to room temperature and
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H2ZN N\ / "N\ / F H 25

2-{4-[4-(4-Fl uoro-phenyl)-pi perazin-1-yl]-phenyl}-1 H benzoi m dazol e- 5-
car boxy!l iwOagioskosdri de 91 WD 03/ 032984 PCT/ US02/ 33371 A. PCT/US02/33371

4-[ 4- (4- Fl uor o- phenyl ) - pi perazi ne-1 -yl | -benzal dehyde. Schene 9. To a vi al
cont ai ni ng 4-fl uoro-benzal dehyde (70.0 ng, 0.56 mmol) in N/ N

di met hyl f odiheed dﬁh(QNTNaaOMiSl Gamhdeszﬂle(résdltlu@poecppmml\yasaccpimcm be (100 ny

2 o wne rpfo eeec i WatRe i iacn Ripich 54 e(ddeh) eReMiRoom | © T2°

terrperatur@o%q y@s then filtered, andtheflltrate was purlfled by reverse
phase HPLC 8, acetonitrile/water, 0.05% TFA) to provide 86.4 ng (54.3%
of 4-[4- (4HPLGoRa—;ﬁ185yII\)ISrQEBH Jamiass-cBlouiateddine GGl Ox0398208; mix = 8. 75.

et =5 b oo B Coro R0l He st el e 2R,

H benzoi m@'@é((ble./éfs QGHPOPM 's%@ejr% qm dﬁge%hgrﬂesﬁ H;'_FO1 1), 307!51 o= of
4- (4-f1 uoro- phenyl ) 15 pipefazin:1- benza deh 0.33 mmol) in

N, N- di met h§.Bftdz, e, debq for syitH), W\@Qéddaﬂé Hszd%ﬂ%bédméﬁﬁ&wzs@mrg 0. 33
mmol ) foll 0B, ( 43 mmol ). The m xture was heated at
100 C for ??’Sﬂdaxﬁ %?%hje Z%E&e&g?o roomtenperature. The crude reaction
m xture was purified by preparative reverse phase HPLC (C18,
acetonitrile/water (0.05 % TFA) to 20 give 32 ng (47 %9 of the title
corrpoulrbd é')mgl{g solid (isolated as TFA salt). HPLC. Rt = 6.95. M5

cu

(ESI+): mass ¢ ated for C24H22FN50, 415.18; mz found, 416.2 [ MtH] +.
1H NWR (400 MHz, DMBO-d6); 8.50-8.49 (m 1 H), 8.32- 8.27 (m 3H), 8.03 (d,

J=84H, 1H, 7.51 (d J = Hz, 2H), 7.33-7.14 (m 4H), 3.93-3.90
(m 4H), 3.57<8.52 (m 4H). 25 le 78 0

N

=
N
H

2-[4-(4-Chloro-phenoxy)-phenyl]-1H-imidazo[4,5-b]pyridine-5-carboxylic acid

amide.

15  This compound was prepared according to the methods described in Example
75 and Scheme 8, substituting 4-(4-chloro-phenoxy)-benzaldehyde for 4-(3,4-
dichloro-phenoxy)-benzaldehyde.

HPLC: Ry =7.91. MS (ESI+): mass calculated for C19H13CIN4O2, 364.07; m/z
found 365.08 [M+H]". 'H NMR (400 MHz, DMSO-ds): 8.09 (d, J = 8.8 Hz, 2H),

20 7.88(d,J=8.2Hz 1H), 7.77-7.73 (m, 3H), 7.38 (br s, 1H), 7.31 (d, J = 8.9 Hz,
2H), 7.02 (d, J = 8.8 Hz, 2H), 6.98 (d, J = 8.9 Hz, 2H).

Example 77

O
N S\
ZN/U\C[ \ N N_@F
N ./
H

25  2-{4-[4-(4-Fluoro-phenyl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-5-

carboxylic acid amide
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H2ZN NN N H 2-{4-[4-(Pyridin-2-yl)-piperazin-1-yl]-phenyl}-1

H benzoi m dazol e-5-carboxylic acid am de. 30 92 WO 03/032984

PCT/ US02/\8833/23298hi s conpound was prepared using the nmet h@d3/usor/izned in

Exanple 77 and Schene 9, substituting 1-(pyridin-2-yl)-piperazine for

1- (4-fluoro-phenyl) piperazine. HPLC Rt = 5.45. M5 (ESI+): nass

cal cul ated for C23H22N60, 398.19; mz 5 found, 399.2 [I\/H—|]+ 1H NWVR (400

VHz, DI\/BOdG)' 820818(m 4H), 7. : 1 7.75 (d,
A-44-(4=Fhworo4ph N-piperag vil-bepzaldehyde. §cjgeg1949 oalv|p[§ 6.81

6.5 Hz 3 | 90 H2

YIN 10 ﬁP'Jé" afiing -11% %ﬂéi’*rz%mgﬁgﬁ%lqégﬁﬁay%?.’%nr“ﬁ%ﬁ%%ﬁxf‘?"f A

be n20|h mddmapfzﬁdﬁgmrdmxmmgtmlaﬁd@m ’deﬁl-ﬂidanosplamm)apmxgramet p‘_rmparged usi ng
t ho ou | | sSups |

(e§m§h$ m;amipﬁé& égmgl ?Mmeg ] 56W3$b @ﬁﬁem%m

A 17[&Em@%“%%&'f(%é&ﬁ“m@%g{“ gﬁ%ﬁﬁ@%‘?"@l@@% . 807
J = 9. ferhigerafiiie,and \Qas(thi@h flllereanﬁd tHe Bitddte washhurifiedasy |(e@ersb =' 8.5, He,

43
(d
foH)l HZs sipﬁ%é HZP}-&%% aozatqmm! /\A@teﬂ) %"533 %5‘%)@@ Ftrmn%@r%fi im%@%é (1 mHZ

4H) . Exanphea 8848 iuoro-phenyl)-piperazine-1-yi-benzaldehyde.
10 HPLC: R;=8.75. MS (ESI+): mass calculated for C17H17FN20, 284.13; m/z

found, 285.1 [M+H]".

J
(t
N
H
th
1-

B. 2-{4-[4-(4-Fluoro-phenyl)-piperazin-1-yll-phenyi}-1H-benzoimidazole-5-

carboxylic acid amide. Scheme 9. To a solution of 4-(4-fluoro-phenyl)-

15 piperazin-1-yl]-benzaldehyde (93 mg, 0.33 mmol) in N,N-dimethylformamide (2
mL) was added 3,4-diaminobenzamide (50 mg, 0.33 mmol) followed by
NazS20s5 (82 mg, 0.43 mmol). The mixture was heated at 100 °C for 18 h and
was then cooled to room temperature. The crude reaction mixture was purified
by preparative reverse phase HPLC (C18, acetonitrile/water (0.05 % TFA) to

20 give 32 mg (47 %) of the title compound as a white solid (isolated as TFA salt).
HPLC: R; =6.95. MS (ESI+): mass calculated for C24H22FN5s0, 415.18; m/z
found, 416.2 [M+H]". "H NMR (400 MHz, DMSO-ds); 8.50-8.49 (m, 1H), 8.32-
8.27 (m, 3H), 8.03 (d, J = 8.4 Hz, 1H), 7.51 (d, J = 9.4 Hz, 2H), 7.33-7.14 (m,
4H), 3.93-3.90 (m, 4H), 3.57-3.52 (m, 4H).

25
Example 78
O
N I\ =
ZN/U\C[ N\ N N \ /
N ~— N
H
2-{4-[4-(Pyridin-2-yl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-5-carboxylic
acid amide.
30
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H2N H 25 2-[4-(4-Phenyl - pi perazi n-1-yl)-phenyl]-

H benzoi m dazol e-5-carboxylic acid am de. 93 WO 03/032984 PCT/ US02/ 33371
Thi s conpworid/0sas4 pr epar ed usi ng the nethods outlined i n Bxansby33d71 and
Scheme 9, substituting 1-phenyl -piperazi ne for

1- (4-fl uoro-phenyl)-piperazine. HPLC. Rt = 6.69. M5 (ESI+): mass

cal cul at edrrfn@coﬁ&éuaam p@%réwusmgzthehmthdds BGBmEd[IMEﬂ]ampIeHﬂWRI (400

MHz, DNVBO-d6): 8. J=5 9
1. 2 Hz Siah)eme $28‘élaﬁt'tléj’ﬂr‘£l %(Byflig (Zry'hP'Pefaéﬁeforzlt(g Fﬁwaﬁenﬁ 02 (d J =
2 t, ] =6.6 H, 1 3.76- 3. 66 4 3.32-3. 30
nﬁ'pe"%i%o(~ &/ HN N N NJKP 11-0: 10 H (Clm c v (m
{4 [4 ( 2{PLOI Rh 6t45. pMSn(;EsHpurpassazalnulate;d ]or;ﬁheHyjl\}eOl 398b‘tﬁ12‘042m dazol e-5-

out T nba 1Roestail hirHing M KEMEGHATANES. @M%??ﬁ%@ﬁigﬁ% 0,

1- (2, 3-di - ) ng f
e r S0P S RORRYAIPYPRTEIUNG SO0 e 2N C%Hzﬁwzﬁ’éo@“ﬁ‘é’é“’ih”emz

found, 466d1JE\S:HHz, 120), E8dnihl @584z, 1), BAS- 317f>(nm AHIN3SH3.63-(rg, 4H).

8.
4H)
2-
c

Example 79

o Cl
N
OO
N \n_/
H

2-{4-[4-(3-Chloro-phenyl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-5-

10

carboxylic acid amide.

This compound was prepared using the methods outlined in Example 77 and
15 Scheme 9, substituting 1-(3-chloro-phenyl)-piperazine for 1-(4-fluoro-phenyl)-

piperazine.

HPLC: Ry = 7.70. MS (ESI+): mass calculated for C24H22CINsO, 431.15; m/z

found, 432.1 [M+H]". "H NMR (400 MHz, DMSO-dq); 8.13 (d, J = 1.0 Hz, 1H),

8.07 (d, J = 9.0 Hz, 2H), 7.92 (dd, J = 9.0, 1.3 Hz, 1H), 7.70 (d, J = 8.5, Hz,
20  1H), 7.48-7.21 (m, 3H), 7.02-7.01 (m, 1H), 6.96 (dd, J = 8.2, 2.1 Hz, 1H), 6.81

(dd, J = 7.6, 2.1 Hz, 1H), 3.56-3.54 (m, 4H), 3.36-3.30 (m, 4H).

Example 80

0]
N
OO0
N n_/
H

25  2-[4-(4-Phenyl-piperazin-1-yl)-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide.
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H 2-{4-[ 4- (4- Met hoxy- phenyl ) - pi perazi n-1-yl ] -phenyl }-1 H benzoi m dazol e- 5-
carboxylic acid am de. 25 This conpound was prepared using the nethods

outl i ned wo oBxzeypd e 77 and Schene 9, substituting PCT/US02/33371

1- (4- et hoxy- phenyl ) - pi perazi ne for 1-(4-f | uor o- phenyl ) - piperazine. 94 WO
03/032984 PCT/ US02/ 33371 HPLC: Rt 6.10. M5 (ESI+): mass cal cul ated for

gZSEZ(SNSOirhll_sDﬁlé’ﬂmaetmGWas preparkd déiﬁg 2h¢ Midthods bhitliNER iG £D@nihz 77RVEO- d6)

S

(4732 o Sahhine egubsiiaing bhefyioprazine fs el Njore-hamibibompans: oo (
J-88 5 3.44
oy ExaHmﬂPeL R £ Ggqum(f_swﬁ Rad¥€ calétiated foreC4P1. {0, Hd7. 18- Rk (m
2-{4-[ 4- (douMid, na%pz.@myl-u pﬁkpelmwoawﬂz} SO} 8.15 (s, 1H), 8.09 (d, J =

e e SR BTOED 5 e b T P AR e

1-(4-nitresp % P f fly r (@&l 15 HPLC.
R = 7. ZO?mNEﬂ()’EEIbE)p('d ga-g%'ec CZJ-F a’?e%%gor&ggl-%m fSB 7462%}6?8(% 4]? f ound,

443.0 [ Mwi}32-3B30a¢p) €HB4 o'~ o/ \ o HZN N\ / o N H 20
2-[4- (Benzo[ 1, 3] di oxol -5-yl oxy) - phenyl ] -1 H benzoi m dazol e-5-car boxylic
acid

Example 81

0
N
OO
N _/
10 H cl cl

2-{4-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl}-phenyl}-1H-benzoimidazole-5-

carboxylic acid amide.

This compound was prepared using the methods outlined in Example 77 and
15 Scheme 9, substituting 1-(2,3-dichloro-phenyl)-piperazine for 1-(4-fluoro-

phenyl)-piperazine.

HPLC: Ry = 7.99. MS (ESI+): mass calculated for C24H24CloNsO, 465.11; m/z

found, 466.1 [M+H]".

20 Example 82

0]

N
YOO
N _/

H

2-{4-[4-(4-Methoxy-phenyl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide.

25  This compound was prepared using the methods outlined in Example 77 and
Scheme 9, substituting 1-(4-methoxy-phenyl)-piperazine for 1-(4-fluoro-phenyl)-

piperazine.
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am de. This conpound was prepared according to the nmethods described in
Exanple 1 and Schene 2, substituting 3, 4-nethyl enedi oxyphenol for

4- chl or opWeri3298£5 HPLC. Rt = 6.97. M5 (ESI+): mass cal ceicatusd2/3r
C21H15N304, 373.11; nmz found, 374.0 [M:Hl +. 1H NWR (400 MHz, nethanol -d4):
8.17 (s, 1H), 8.00 (d, J =8.9 Hz, 2H)), 7.93 (dd, J =8.6, 1.4 Hz, | H,
E73- 89H§d 22{)—!?1_6 RbHBaW.JMS (E?%Iml_izmdis cé&ulé&%%ﬂﬁréﬁ%%é\lﬂ}]’ﬂ$@;&ﬁ3?l J =

: : F 8. : ,, 6. J =2.4 Hz ,, 6.52
(dd, 5" = Tolad, 42 2itb1 "+ NGy 4Po Misep DVl . 38 T BIR M 5
2[4(4A (o] gykly z' d I I am de.
Schene 11. ?’ Iég}l z%gl)q)@] g %g—k@eg PJ@ ﬁz% 45!—?49%2%5%%#3%@)3” -
phenyl ] - 1 #28&dzHEr8. didttzol%){ﬁc&ﬁ)r(mio)dw 88 Hz,lﬁ-i)aﬁ&lé (d,Ekasd elz2B),ih78: 1 N, N
10 di rret hyIf L nd et hanol (3 nmL), was added 10% pal | adi um on
car bon (ca(fs V&%g'#(ﬁéfﬁfe was stirred under an atnosphere of H2 using
a balloon at roomtenperature for 15-h and was then filtered through a pad
of Celite. The filtrate was concentrated and purified by silica gel flash
chr omat ogr%léeé#t ed with 1 % net hanol saturated with 15 ammoni a/ 9%

met hanol ! o afford 40 ng (40% of the title conpound. HPLC. R =
5.48. M5 (ESI x): nBss cal cul ated for C20HL6N402, 344.13; mlz found, 345.11
[ MiH +. 1 H ,' (400 MHz, CD3OD): 8.40 (br s 1 H), 7.91 (d, J = 8.8 Hz,

2H), 7. 68 jigd : Hz/‘I\ 50, 8.7 Hz, 1 H, 6.90 (d,
H) 6 68(d J =8.8 Hz, 2H). 20

J 8.8 Hz, 2
Exarrpl e 86 NHSO2CH

2-{4-[4-(4-N|tro-phenyl)-p|perazm-1 -yl]-phenyl}-1H-benzoimidazole-5-carboxylic

10 acid amide.

This compound was prepared using the methods outlined in Example 77 and
Scheme 9, substituting 1-(4-nitro-phenyl)-piperazine for 1-(4-fluoro-phenyi)-
piperazine. :

15 HPLC: R =7.20. MS (ESI+): mass calculated for CsH2oNsO3, 442.18; m/z
found, 443.0 [M+H]".

Example 84

20 2-[4-(Benzo[1,3]dioxol-5-yloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide.

This compound was prepared according to the methods described in Example
1 and Scheme 2, substituting 3,4-methylenedioxyphenol for 4-chlorophenol.

25 HPLC: R;=6.97. MS (ESI+): mass calculated for C1H15N304, 373.11; m/z
found, 374.0 [M+H]". "H NMR (400 MHz, methanol-d,): 8.17 (s, 1H), 8.00 (d, J
= 8.9 Hz, 2H)), 7.93 (dd, J = 8.6, 1.4 Hz, 1H), 7.69 (d, J = 8.6 Hz, 1H), 7.10 (d,
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N H2N I \ N>--</>-O0 N H 2-[4-(4-Methanesul fonyl am no- phenoxy) - phenyl ] -1
H benzoi m dazol e-5- carboxylic acid am de. 25 96 WO 03/032984

PCT/ US02/\8833/23298chene 11. To a solution of 40 ng (0.12 nwoT)usS02/33371
2-[ 4- (4- am no- phenoxy) - phenyl]-1 H benzoi m dazol e-5-carboxylic acid am de
(Exanmple 85) in tetrahydrofuran (0.5 nlL), was added pyridine (0.5 m-)
foll owed hy=@. 93HIZL2H§ 6179Qd,2J M&oIHY, i161), ®B0nE! Har@duit otty), 6c52 (dd,de=1 n

t et rahydr of ur an. xture was 5 stirred for 15 h at roomtenperature,
and was cohbeBtiriz, éd")aﬁc?&@eﬁ"ﬁurl fied by reverse phase HPLC (C18,

wat er/acetonitrile/0.1 % TFA) to afford 10 mg (20% of the title conpound.
HPLC. Rt = 6 45. M5 (ESI+): mass calculated for C21H18N404S, 422.10; niz
found, 42% %@ 1H NWVR (400 MHz, CD30D): 8.18 (br s, 1H), 8.03 (d, J
1089Hz 95(dd J 8.6, 1.5 Hz, 1 H), 7.71 (d, J =8.6 Hz, 1 H,
7.26 (d, J = 8 9 Hz 2H), 7. 14 (d,N%: 8.9 Hz, 2H), 7.04 (d, J = 8.9 Hz,
2H), 2.89 (s, 3H). Exanple 87 OH HZN NS H 15

2-[ 4- (4- Hydr oRy- phenyl sul f anyld - phenyl ] -1 H benzoi m dazol e- 5- car boxylic

acid amde, f 4n(4- Methoxy=phenyl sul fanyl ) - phenyl ] -1
H benzoi m ol ca @; o} aC| d am de. This conpound was prepared
according to th Nods déscribed 20 in Exanple I and Schene 2,

substi uti ng 4-net hokiyt hi ophenol for 4- chl orophenol. B.

2- 14~ (4- Fyglr ooy A RIS hRHb kAT driy RO P ez dintta 2818 5- B ARBGI € aciaCath@x Y ! T ¢

Scheme 11. To a solution of 0.100 g (0.29 mmol) 2-[4-(4-nitro-phenoxy)-
phenyl]-1H-benzoimidazole-5-carboxylic acid amide (Example 26) in 1:1 N,N-

10 dimethylformamide (3 mL) and ethanol (3 mL), was added 10% palladium on
carbon (catalytic). The mixture was stirred under an atmosphere of H; using a
balloon at room temperature for 15 h and was then filtered through a pad of
Celite. The filtrate was concentrated and purified by silica gel flash
chromatography (eluted with 1% methanol saturated with

15 ammonia/9% methanol/ CH.Cl,) to afford 40 mg (40%) of the title compound.
HPLC: R; = 5.48. MS (ESI+): mass calculated for C2oH1sN4O2, 344.13; m/z
found, 345.11 [M+H]". "H NMR (400 MHz, CD;0D): 8.40 (br s, 1H), 7.91 (d, J
= 8.8 Hz, 2H), 7.68 (dd, J = 8.5, 1.3 Hz, 1H), 7.50 (d, J = 8.7 Hz, 1H), 6.90 (d,
J = 8.8 Hz, 2H), 6.76 (d, J = 8.8 Hz, 2H), 6.68 (d, J = 8.8 Hz, 2H).

20
Example 86
NHSO,CHj3
o
AP EOY
N
H
2-[4-(4-Methanesulfonylamino-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide.
25
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acid am de. Schene 12. To a solution of 65 ng (0.17 mmol) 2-[4-(4-nethoxy-
25 phenyi sul fanyl)-phenyl]-1 H benzoi m dazol e-5-carboxylic acid am de in
CH2Cl 2 (2wolo3p3zas4 - 78 C, was added boron tribrom de (0.2 mCr/udod3asnol ). The
reaction mxture was allowed to warmto roomtenperature over 15 h and was
then cooled to O C for quenching with aqueous saturated anmmoni um chl ori de.

97 WO 03/ CSctiifie HGT/ 1558 3oRABAlOf 4UﬁmgS(@|121mm§l)f2L Mt(ﬁt&ﬁm@ﬁphénd)@zd V\Ath
water to afford 60 ng (96% of the title corrpound HPLC. 70

(ESI +):  nmedheryit YhibenadimidazaeG-eanesyls agd rode (Rrampie8AHin 362. 2 |

H]
L1 NUR AR arc Y s B wblgfeq bybmelol i Sgidyedyr gt oy ed 7, L
Hz, 2H), 0.20M@Ediutibnofinéthbnes@fdnyl Ghiddidedn tdtrah)&irﬁfdrhn Z‘H)a mﬁmmp/l/as 88 Br

OOH H2N N O H 10 2- {)4 (4- Br onp- 3- hydr oxy- phenox heny
H benzdi miiest for 4 5dnabwen t@ﬂp@@tweaﬁnaéfvawgc%y@ﬁ%ﬁ ﬁad\xla%n Bueﬁ%ﬁ! ed

e 0 e PSS AP BT 1) e i

thenlzm ln}(aai/a)lca‘tﬁettlafmmomdam d am deI for 2-[4-(4-nethoxy '
R 77" 00, HREC! Bar 845 s (8 Ttmass safeidted hnbamatied SAEI0 . 1 tﬁ'nd,
o, o) FoRgo e MO WIRIR QOO CDOP) Greyorty 1fh Fosda f==, 257

(d Jlﬁ 2(139I-ﬂiz|ﬂﬁ-])19$dd7J1=68(6d15]Hz $H97HZ1(QH)’ 8565-&(1&-])]26@74—12 1

V. 095 (g8n2 o 70 (LU= Bl nz, Sy, 758 £= B0 He, 2R, 2.80 (s, 31).

Example 87

OH

15  2-[4-(4-Hydroxy-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide.

A. 2-[4-(4-Methoxy-phenylsulfanyl)-phenyll-1H-benzoimidazole-5-carboxylic

acid amide. This compound was prepared according to the methods described
20 in Example 1 and Scheme 2, substituting 4-methoxythiophenol for 4-

chlorophenol.

B. 2-[4-(4-Hydroxy-phenylsulfanyl)-phenyll-1H-benzoimidazole-5-carboxylic

acid amide. Scheme 12. To a solution of 65 mg (0.17 mmol) 2-[4-(4-methoxy-
25  phenyisulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide in CH2Cl»

(2 mL) at —78 °C, was added boron tribromide (0.2 mL, 2.1 mmol). The

reaction mixture was allowed to warm to room temperature over 15 h and was

then cooled to 0 °C for quenching with aqueous saturated ammonium chloride.
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N H2ZN N & O OH H 98 WD 03/032984 PCT/ US02/ 33371

2-[ 4- (4-Chl or o- 2- hydr oxy- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-car boxylic
aci d am dwo 03hs®8£onpound was prepared accordi ng to the nmeChamss2/sBscri bed
in Exanple 5 87 and Schene 12, substituting

2- [ 4- (4-chl oro-2- met hoxy- phenoxy) - phenyl] | H benzoi m dazol e-5-carboxylic
aci d ani deThesolid wag( filtared Roxdyinsptieviii watdrda;ﬂfﬁor@ﬁ@nylg](gﬁ%) of the title

H benzoi m dazol e- 5-carboxylic acid am de. HPLC: = 2.01. M5 (ESI+): mass
cal cul at ed®9"8PO¥BHHI4CI N303, 379.07; mz found, 380 0 [MrH +. 1H NMVR (400

R/Hé CD30091PL8: 1%:(?,701 s EélBPn{é%s ela|cu|éféd9foGd5‘5H15Ngb§s73@1409dﬁwzJ —93 6,

(d, J ’ 8 fﬁ)qul 3621 [MﬁHp*z {-bINMR &02 MHazCE)sc}E)) 86193(zor(a;|dH).J7978(de J 2.4

o 4 (29 ot P e T, 7Rl LR B ez 24T 7 72 e 5158 i A 5334 R iy 1

acid am de= glhHz, QeNPPRIAINVIS BEHRAN 8@ (dling gt@HEhgHNet hods descri bed
i n Exanpl e 087g{nyggﬂene 12, SubZ;-?Itutlglg e

2-[4- (4-chl oro- 3- met hoxy- phenoxy) phenyl] 1 H benzoi m dazol e-5-carboxylic

acid amde for 2-[4-(4-nmethoxy- phenyl sul fanyl)-phenyl]-1

H benzoi m Brawipée 88car boxylic acid amde. HPLC. Rt = 1.98. M5 (ESI+): nass
cal cul ated for C20H14CI N303, 379.07; mz found, 380.0 [ MH] +. 1H NWVR (400
MHz, CDBOD) 8.19 (s, 1 H, 8. 04 (& J =25 9.0 Hz, 2H), 7.95 (dd, J = 8.6,
1.6 Hz, J-71(d, 3 =38 lH), 7.27 (d, J =

*Cm@

10 2-[4-(4-Bromo-3-hydroxy-phenoxy)-phenyl]—1H-benzoimidazole-5-carboxylic

acid amide.

This compound was prepared according to the methods described in Example
87 and Scheme 12, substituting 2-[4-(4-bromo-3-methoxy-phenoxy)-phenyl]-
15 1H-benzoimidazole-5-carboxylic acid amide for 2-[4-(4-methoxy-
phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.
HPLC: Ry = 7.00. MS (ESI+): mass calculated for CyoH14BrN3O3, 423.02; m/z
found, 424.0 [M+H]". "H NMR (400 MHz, DMSO-dg): 8.18 (s, 1H), 8.03 (d, J =
8.9 Hz, 2H), 7.94 (dd, J=1.6, 8.6 Hz, 1H), 7.70 (d, J=8.6 Hz, 1H),7.42 (d, J =
20 8.6 Hz, 1H), 7.16 (d, J = 8.9 Hz, 2H), 6.58 (d, J = 2.7 Hz, 1H), 6.45 (dd, J = 8.6,
2.7 Hz, 1H).

Example 89

Cl

° &

T=Z _Z
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1 H,
2.7

7.16 (d, J = 8.9 Hz, 2H), 6.61 (d, J = 2.7 Hz, 1 H, 6.51 (d,

Hz, 1 H. 99 WO 03/032984 PCT/US02/33371 Exanple 91 o.0 I \

8.
H2N SVON3ZMBIBCI  F  2- [ 4- (3-Chl or 0-4-f | uor o- phenyl sul fremyuspz/pasenyl | - 1

H benzoi m dazol e-5-sulfonic acid amde. 5 This conpound was prepared
according to the nethods described in Exanple 22 and Schene 3,
subst i t ut | 244-4-Chierol-Dhgdoxypreroxphpheh il Haygn 2oimbkizixokd-Sehtstexyfior

4- (4-fl uoro- phenaé(y) benzal dehyde, and 3, 4-di am no- benzenesul f onan de for

3, 4- di ani ndteRrd

10 HPLC. Rt = 8.57. Ms (ESI+): mass cal cul ated for

CLOH13C FN302S2, 433.01: m zfound, 434.0 [MH +, 436.0 [MrH +. 1H NVR (500

MHz, CDBOD):

J 8.6, 1THis cormiaunid. Bas pdepaled acB8oilind tddhe Methods ddsdritbeéd id Exafhple 2. 3

H), 7.5
Exanpl

7.46
087 88

MR e FCRESR G A XTI DT

H benzoi m ﬂ%n%oﬁm%ﬁ%l%% Ea%ﬂll@ﬁbl@%m@@ foPRI4qaFREHkyNasS prepar ed

according to the net

10

15

20

25

descri arrp e

phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.
HPLC: Ry=2.01. MS (ESI+): mass calculated for Cz0H14CIN303, 379.07; m/z

found,

380.0 [M+H]". 'H NMR (400 MHz, CD30D): 8.17 (s, 1H), 7.99 (d, J =

9.0 Hz, 2H), 7.94 (dd, J = 8.6, 1.6 Hz, 1H), 7.69 (d, J = 8.6 Hz, 1H), 7.06 (d, J =
8.9 Hz, 2H), 6.97 (d, J = 8.5 Hz, 1H), 6.92 (d, J = 2.4 Hz, 1H), 6.82 (dd, J = 8.5,
2.4 Hz, 1H).

Example 90

Cl

O

o
N
N

H

2-[4-(4-Chloro-3-hydroxy-phenoxy)-phenyl]-1 H-benzoimidazole-5-carboxylic

acid amide.

This compound was prepared according to the methods described in Example

87 an

d Scheme 12, substituting 2-[4-(4-chloro-3-methoxy-phenoxy)-phenyl]-

1H-benzoimidazole-5-carboxylic acid amide for 2-[4-(4-methoxy-

phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

HPLC: Ry = 1.98. MS (ESI+): mass calculated for CoH14CIN3O3, 379.07; m/z
found, 380.0 [M+H]". 'H NMR (400 MHz, CDsOD): 8.19 (s, 1H), 8.04 (d, J =
9.0 Hz, 2H), 7.95 (dd, J = 8.6, 1.6 Hz, 1H), 7.71 (d, J = 8.6 Hz, 1H), 7.27 (d, J =
8.7 Hz, 1H), 7.16 (d, J = 8.9 Hz, 2H), 6.61 (d, J = 2.7 Hz, 1H), 6.51 (d, J = 8.6,
2.7 Hz, 1H).

99

8.23 (d, J=1.6, 1 H, 8.05(d, J=28.7, 2H, 7.96-7.94 (dd,

1



22 and Schenme 3, substituting 4-(naphthal en-2-yl oxy)-benzal dehyde for 4-(4-
fl uor o- phenoxy) - benzal dehyde, and 3, 4-di am no- benzenesul fonam de for 3,4- d
i am nobernwamB@s2sHPLC. Rt = 8.27. M5 (ESI+): mass cal cul atPea/usoz/33371
C23H17N303S, 415.10; mz 25 found, 416.1 [MrH +, 417.1 [ MrH +. 1H NWMR (400
MHz, CD30D): 8.26 (d, J = 0.9, 1 H, 815 (d, J =8.9, 2H, 8.04-8.01 (dd,
J = 8.6, lEmmpledt 7.99 (d, J = 8.9, 100 WO 03/032984 PCT/US02/33371 1
H, 7.92 (d, J =7.4, 1 H, 7.87 (d, J =8.6, 1 H, 7.83 (d, J =7.6, 1 H,
7.57 (d, J &L3, 1 H, 7.53-7.49 (m 2H), 7.33 (d, J =2.4, 1 H, 7.30
(d, J = 9.B,N" rrp3| \W N H2ZN"I;""CN HOCF3 5 C
2-[4-(4-Chl oro- i f\l uohondt Ryl - phenoxy) - phenyl ] -1 H benzoi m dazol e- 5-

sul fonic acid am de. yThis co s prepared according to the nethods
described in Exanple 10 22 an héme 3, substituting

4- (4-chl oro-3-trifluoronethyl - phepoxy)- benzal dehyde for

4- (4-fl uoro-phenoxy) - benzal dehyde, and 3, 4-di am no- benzenesul f onam de for
3, 4- di am ndipe(3-arilare-4-fiRbiC-piRen s @fBwy/)-pie st FHbenreisridezdleth-aukiahi€ or
C20H13Cl F3N303S,.  467.03; mf zfound, 468.0 [ MtH +, 470.0 [ MtH +. 1H NWR (500
Mz, cpsoojeidgnide q 15 3 = 1.6, 1 H), 8.09 (d, J = 8.9, 2H), 7.87-7.85
(dd, Js+~ 8.6,1.7, 1 H, 7.73 (d, J =8.6, 1 H, 7.59 (d, J =87, 1 H,
7.42 (d, J =2.9, 1 H, 7.28-7.25 (dd, J =8.6, 2.8, 1H, 7.22 (d, J =
8.9, 2H). Exismompawd Was peparsd escordingito-the methads described in Example

22 and Scheme 3, substituting 4-(3-chloro-4-fluoro-phenyisulfanyl)-
benzaldehyde for 4-(4-fluoro-phenoxy)-benzaldehyde, and 3,4-diamino-
benzenesulfonamide for 3,4-diaminobenzamide.

10 HPLC: R;=8.57. MS (ESI+): mass calculated for C1gH13CIFN302S,, 433.01;
m/z found, 434.0 [M+H]", 436.0 [M+H]". "H NMR (500 MHz, CDs0OD): 8.23 (d,
J=1.6, 1H), 8.05 (d, J = 8.7, 2H), 7.96-7.94 (dd, /= 8.6, 1.6, 1H), 7.81 (d, J =
8.5, 1H), 7.67-7.65 (dd, J = 6.9, 2.3, 1H), 7.52-7.46 (m, 1H), 7.45 (d, J = 8.7,
2H), 7.35 (t, J= 8.8, 1H).

15

Example 92
0. .0

bl :
H2N \@: N\ o
N

|

2-[4-(Naphthalen-2-yloxy)-phenyl]-1H-benzoimidazole-5-sulfonic acid amide.

20  This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-(naphthalen-2-yloxy)-benzaldehyde for 4-(4-
fluoro-phenoxy)-benzaldehyde, and 3,4-diamino-benzenesulfonamide for 3,4~
diaminobenzamide.

HPLC: R; = 8.27. MS (ESI+): mass calculated for C23H17N303S, 415.10; m/z

25 found, 416.1 [M+H]*, 417.1 [M+H]". 'H NMR (400 MHz, CD30D): 8.26 (d, J =
0.9, 1H), 8.15(d, J = 8.9, 2H), 8.04-8.01 (dd, J= 8.6, 1.6, 1H), 7.99 (d, J = 8.9,

100



2-[ 4- (4- Chl or o- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-sul foni c acid am de.
Thi s conmpound was prepared according to the nethods described in Exanple
22 and ScWwerm/oR9Issubstituti ng 4-(4-chl oro-phenoxy) - benzal e#emybe2/833r1 4- (4 25
fl uor o- phenoxy) - benzal dehyde, and 3, 4-di am no- benzenesul f onam de for 3, 4-

di am nobenzam de. 101 WD 03/032984 PCT/ US02/33371 TLC (silica, 1 %

met hanol sm),xmzcu Wl £ 7.4 RN i7 8700, WB@GH)@M@JW&H—D,BS?WE’]_@ Rt =
7.68. M5 (ESI+): nass cal cuI at ed for 019H14CI N303S, 399.04; mz found

400. 0 [ M+Hf 23, 1H)NKA$3(M@ H)chaddg: Js 4 0115?)57@@)"/*89% H, J =287,
2H), 7.80 (d, J = 8.5, 1 H), 767(brs|H),740(dJ 8.9, 2H),7.15
(d, 5J =28.8 2H, 7.07 (d, J =8.9, 2H. Exanmple 95 O N H2N\ -~ N HN
G HC  ZExanglig, 98 Di chl or o- phenyl sul f amoyl ) - phenyl ] -1

H benzoi m da oI e-5-carboxylic 10 acid ami de. This conpound was prepared
accordi ng to e et ods descrl bed in Exanple 58 and Schene 4,

substi t utithgl” ¢ o bne for 3,4-dichloroaniline. TLC (silica, 1 %
met hanol sat ur ak M h ponira/ 9% net hanol /CH2CI 2): Rf = 15 0.2. HPLC. Rt
= 7.31. M5 (ESI +) NRSS cal cul A {i%{) C20H14C 2N403S, 460.02; m zfound,
461.0 [ MtH +, 463.0 [ MrH +. 1 0 MHz, CD3OD): 8.11 (d, J = 8.6,
3H), 7580(d J =8.6, 2H), 7.75 : = 8.3, 1H) 7.57 (br s, 1 H, 7.45
(d, J 8.7, 1 H, 7.26 (d, J = 2.3, 1H),724 22 (dd, J =8.7, 2.4, 1
H. 20 Exazrfﬂ(=,4%1IOIDOP(%}mﬂuezmnﬁthyl-lph@oxy)ﬂ;lmnyl] -1H-benzoimidazole-5-

sulfonic acid amide.

This compound was prepared according to the methods described in Example
10 22 and Scheme 3, substituting 4-(4-chloro-3-trifluoromethyl-phenoxy)-
benzaldehyde for 4-(4-fluoro-phenoxy)-benzaldehyde, and 3,4-diamino-
benzenesulfonamide for 3,4-diaminobenzamide.
HPLC: R; = 8.62. MS (ESI+): mass calculated for C2H13CIF3N303S, 467.03;
m/z found, 468.0 [M+H]", 470.0 [M+H]". 'H NMR (500 MHz, CDsOD): 8.14 (d,
15 J=1.6,1H), 8.09 (d, J=8.9, 2H), 7.87-7.85 (dd, J = 8.6,1.7,1H), 7.73 (d, J =
8.6, 1H), 7.59 (d, J=8.7, 1H), 7.42 (d, J= 2.9, 1H), 7.28-7.25 (dd, J = 8.6, 2.8,
1H), 7.22 (d, J = 8.9, 2H).

Example 94
0,0

N
-5 N

N
H { }
20 Cl
2-[4-(4-Chloro-phenoxy)-phenyi]-1H-benzoimidazole-5-sulfonic acid amide.

This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-(4-chloro-phenoxy)-benzaldehyde for 4-(4-
25 fluoro-phenoxy)-benzaldehyde, and 3,4-diamino-benzenesulfonamide for 3,4-

diaminobenzamide.

101



2-[4- (3-Chl oro- phenoxy) - 3-ni tro-phenyl ]-1 H benzoi m dazol e-5-carboxylic
acid amde. 25 This conpound was prepared according to the nethods
descri bedwpDni@saspl e 22 and Scheme 3, substituting PCT/US02/33371

4- ( 3-chl or o- phenoxy) - 3-ni tro- benzai dehyde for

4- (4-fl uoro- phenoxy) - benzal dehyde. 102 WO 03/ 032984 PCT/ US02/ 33371 TLC

(silica, |%_quhi@é01 %Smbtﬁa&icﬁ@atMréfedanmatrﬁtﬁ&%i/mB mastblahei28LC)): FRf- 0. 3.
HPLC. Rt = ESI + rrass cal cul ated for CZOHlSCI N404, 408.

m zf ound, Q@Q 'dP[-QFrﬁ]t* 7.68 MR (ES0D: M@?Sm@? far GaoHwCl 3@3139901‘}1)
5 ?078787(59950%“’_@030 ['\%’ﬁy 11]7”&&’"? WZB%P‘*%)%B ’78/%%55( H)J .?8, g

H), 7.31 (S,—&7H)2H)7786(a 24=86m1HJ, H?(Bré,zwz) I:IA(I(ﬂdeSfQSZI-B) 72153(d,1 H) .
Exanpl e 97 4- (4-1 odo- phenoxy) - phenyl ] -1
H benzol meia'z%ﬁez‘5’»),0753195(551y-i/r‘c8 86? )}anide. This conpound was prepared
according to the nethods described in Exanple 1 and Schene 2, substituting
4-i odophenol for 4-chiorophenol. TLC (silica, 1 % nethanol saturated with
anmoni a/ 9% retipin®5/ CH2C1 2): Rf = 15 0.2. HPLC. Rt = 7.60. M5 (ESI+): nass
cal cul at ed for C20H141 N302 455 01; mz found, 456.0 [MH +. 1H NVR (500
801 (d, J =8.21, 2H), 7.71 (d, J =8.3, 1
52(m 1 H, 7.06 (d J=8.0, 2H), 6.80

“‘ 2N\N-0NHNH
- 1H 0|Cr‘n dazol e-5-carboxylic acid am de.

2-[4-(2,4-Dichloro-phenylsuIfamoyl)-phenyl]-1 H-benzoimidazole-5-carboxylic

10 acid amide.

This compound was prepared according to the methods described in Example

58 and Scheme 4, substituting 2,5-dichloroaniline for 3,4-dichloroaniline.

TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH2Cly): R¢ =
15 0.2. HPLC: Ry =7.31. MS (ES!+): mass calculated for CooH14CIaN4O3S,

460.02; m/z found, 461.0 [M+HJ", 463.0 [M+H]*. "H NMR (500 MHz, CD30D):

8.11(d, J=8.6, 3H), 7.80 (d, J = 8.6, 2H), 7.75 (d, J = 8.3, 1H), 7.57 (br s, 1H),

745, J=8.7,1H),7.26 (d, J=2.3, 1H), 7.24-7.22 (dd, J = 8.7, 2.4, 1H).

20 Example 96

0 NO,
N
H cl

2-[4-(3-Chloro-phenoxy)-3-nitro-phenyl]-1H-benzoimidazole-5-carboxylic acid

amide.

25  This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-(3-chloro-phenoxy)-3-nitro-benzaldehyde for
4-(4-fluoro-phenoxy)-benzaldehyde.
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A. 4-Fornyl - N-phenyl - benzam de. Schene 4. To a cool ed solution of 4 25
fornyl -benzoic acid (1.0 g, 6.6 nmml) and triethylamne (1.0 nL, 7.3 mol)
in CH2CIRO(03/P32989 , was added isobutyl chloroformate (0. 9FCFISOZ3B7IMDOI )
dropwi se. The m xture was stirred for 40 min at 5 C Aniline (668 L, 7.3
103 WD 03/032984 PCT/ US02/ 33371 nmmol) was then added, and the reaction

m xt ure wasLGSt(siliced Yoanethdnbl saturstethwitreamenariaiogo n@tﬁé}ha/ccl‘amg) R =was
added, and the aorgapics were washe brine (75 m),

nd
dried overORad¥chC: Bnd 48&nM9 KE%’r"’édma‘Fﬁéachﬁj%(f‘%rscé%i"é&%ﬁ)deﬁw9 ed under
d d +S0 t of
Cehy! acer A5 10U, 408 PAKATEOH irefic B> EniEh). 8.0 @ Dt o on. of
hexanes (1240R2.37 a'h,eJ FGBSEU 22ndH3,08.24 (bas, 11dpIN.8x{dd/ ar8c5 LAt ed. 1k

e e T e S B o = o

Cl4H11NQZ, (R2 Z ound, MH-. 1H NWR (500 MHz, CDCl 3):

10. 11 (s, (Iﬁl)ﬁ@m .'101(1)@(&me§%’,%2$ 1E]3*—A|}(br s, I H, 7.65 (d, J =7.7, 2H,
7.40 (t, J =7.6, 2H), 7.19 (t, J = 7.4, 1H) B.

2- (4- Pheny carb I-phenyl)-l H benzoi m dazol e- 5-carboxylic acid am de.

15 This co s prepared according to the nethods described in Exanple
22 and Schemeo’s substituti ng 4-forny| - N- phenyl - benzam de for 4-(4-fluoro-
phenoxy) - benzg ?\[ HPLC Rt 6.57. M5 (ESI+): mass cal cul ated for
021H16N402H2P$56 q) 357. 1 [ MtH] +. 1H NVR (500 MHz, DVBO-d6 +
TFA): 10.45 (S N20 d, J =8.6, 2H), 8.28 (s, | H, 8.25 (d, J
8.5, 3H), 8.07-8.05 Hd, J = 1. 5 1H, 7.88 (d, J =88, 1 H, 7.76
(d, J =7.6, 2H), 7.55 (br s, ¥=), 7.33 (t, J = 7.9, 2H), 7.08 (d, J =
7.4, 1 H. Exanple 99 0 H2N\ NNONHN C 25 H )

10  2-[4-(4-lodo-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide.

This compound was prepared according to the methods described in Example

1 and Scheme 2, substituting 4-iodophenol for 4-chlorophenol.

TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH,Cl,): R¢ =
15 0.2, HPLC: Ry =7.60. MS (ESI+): mass calculated for C2oH14IN302, 455.01;

m/z found, 456.0 [M+H]". "H NMR (500 MHz, CD;0D): 8.07 (br s, 1H), 8.01 (d,

J=8.21,2H),7.71(d, J=8.3, 1H), 7.63 (d, J = 8.2, 2H), 7.54-7.52 (m, 1H),

7.06 (d, J=8.0, 2H), 6.80 (d, J = 8.0, 2H).

20 Example 98
0]

HoN /U\©:N\ 0
IO
H

2-(4-Phenylcarbamoyl-phenyl)-1H-benzoimidazole-5-carboxylic acid amide.

A. 4-Formyl-N-phenyl-benzamide. Scheme 4. To a cooled solution of 4-

25  formyl-benzoic acid (1.0 g, 6.6 mmol) and triethylamine (1.0 mL, 7.3 mmol) in
CHCl, (17 mL), was added isobutyl chloroformate (0.95 mL, 7.3 mmol)
dropwise. The mixture was stirred for 40 min at 5 °C. Aniline (668 pL, 7.3
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2-[ 4- (4- Chl or o- phenyl car banoyl ) - phenyl ] -1 H benzoi m dazol e-5-carboxylic
acid amde. This conpound was prepared according to the nethods descri bed
i n Exanplwo0 0303984 and Schene 4, substituting 4-chioroanil iPa@/Usoz/3mmi | i ne.
104 WD 03/032984 PCT/ US02/33371 HPLC. Rt = 7.07. M5 (ESI+): mass

cal cul ated for C21H15CI NM02, 390.09; mz found, 389.2 [MH-. 1H NVR (400

Mz, CD3CQhmd}) ‘Rlﬁs(tﬁ'en éd&e@ aﬁ1d Q]’d)rea&u@xﬁ)mlkt@re waslstided Br 18 f(étrobm— 8. 6,
2H), 7.86-7.84 (m . 7.65 (br s, 1H, 7.37 (d,

J 8.9, ztﬁmpqgatg(gmgl-@q@(ﬁo mf_p.mswqded @nph oraganicsywere washed with

2- {4 [(4 d | e- 5-
carboxylic % ?@WARC&@F@%WSS @gprpoundb\\lll\%@qg?:yé%l ﬁ%@gr !-érpg ?ﬁgt he
met hods d&srgentmed/ven@ @fmtrated%‘xdmdeéﬁubﬁmre’ssuseLbS'hetonudeagolld was
(4-chl oro- phenyl ) -net hyl anmi ne for anjline. sjlica, 1 % nethanol

sat ur ated W%ﬂV%ﬁlfﬁmg’@@rﬁé’f‘%"r‘kﬂ frethw@ OﬁateRfan the podygbives rt = 6. 71. M

(ESI +) : 1

(59 )" THSRGGALE B AR SFLIRes (90 401 P Bl dpR 1.

7. 87 (d, JcctlleBten aid dyied nd2r (etucédpréssurefidlding 58 ¢ (67%) ofl44drmylN-33 (d,

J 872 7.29 0 (s, 3 Exanple 101 20

Det er mi natP y&beéééfﬁﬂﬂﬁ]ﬁs ?ﬁ!ﬁ’?‘ﬂ'é’%ﬁsﬁlﬂd hugran Cgi)sl act |rr€| ty For the

det er m natj;BPCOR, bugran ngéf(tsﬁ@t ésSalcliated 1BF ERRMGROY 2689B; m/ani bi tory

conpounds, such éorrpoun | ncubat e I'n an aqueous m xture at pH 7.4

cont ai 10 ngfoEAdnRPHEAESH] 106! NMRWEED0, MHz, m%mm 16 (syMH), 8.04-8.00 (m,
4H),7.84 (brs, 1H),7.65(d,J=7.7,2H), 740 (t, J=7.6,2H), 719 (1, /=704,

1H).

B. 2-(4-Phenylcarbamovyl-phenyl)-1H-benzoimidazole-5-carboxylic acid amide.

15 | This compound was prepared according to the methods described in Example
22 and Scheme 3, substituting 4-formyl-N-phenyl-benzamide for 4-(4-fluoro-
phenoxy)-benzaldehyde.

HPLC: R; = 6.57. MS (ESI+): mass calculated for C21H1gN4O2, 356.13; m/z
found, 357.1 [M+H]". "H NMR (500 MHz, DMSO-ds + TFA): 10.45 (S, 1H),

20 8.32(d, J=8.6,2H),8.28 (s, 1H), 8.25 (d, J = 8.5, 3H), 8.07-8.05 (dd, J = 8.5,
1.5, 1H), 7.88 (d, J=8.8, 1H), 7.76 (d, J = 7.6, 2H), 7.55 (br s, 1H), 7.33 (t, J =
7.9,2H),7.08 (d,J=74, 1H).

Example 99
o}
H,N /h\©:N\ C 0
N HN—@—CI
25 H

2-[4-(4-Chloro-phenylcarbamoyl)-phenyi}-1H-benzoimidazole-5-carboxylic acid
amide.

This compound was prepared according to the methods described in Example

30 98 and Scheme 4, substituting 4-chloroaniline for aniline.
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25 reconbi nant human Cdsl, 10 M synthetic peptide substrate
SG.YRSPSMPENLNRPR having an N-term nal biotin, 1 pM Adenosi ne

Tri phosphasioa3/05098p. Ci /M of [y-33P] Adenosi ne Tri phosphat @CTarsd2/a83pr ot ease
i nhi bitor m xture. The reaction mxtures were incubated at 37 C for 3 h.
The peptide substrate was captured fromthe reaction m xture by incubating
t he 30 rea&dPLGnR/Eri:ﬁt Qre M\$t(I/§S$£)r ;amsa\dadﬁuletedrfbu@Q{MCtmagaeom bﬁfads and
50 MM 105 WO 03/ 032984 P US02/ 333 0 e Triphosp The agar ose
beads. wer SOHBYNERE.2ANGER edFNBIR (0D Mpter SLEOTOk Pt (. roden 21D Br2D

Phosphat e f ne _ a t (did gesgnt

i nhi bi tory@g%hggz%%géﬁcgntér)gt ?gﬁg %gy%% néf %sz TH 9 ‘rlreaéséhéﬁ % e am)unt
of radi oaclrec1HhOABR{teJ FaBIBJ2HN t he substrate 5 peptide by sci nt| |l ation
counting. Results are expressed as 1C50 in Table 1 below Table 1: Cdsl

| nhi bi £ on Example 1C50 (nM Exanple 1CG50 (nM 1 16 51 276 2 4 52 351 3
3 53 445 %aﬁnél@f’d@ 5 10 55 270 6 12 56 844 7 6 57 289 8 12 58 3 9 ,

12 59 10 60 14 11 14 61 15 12 16 62 13 13 17 63 29 14 17 64 69
15 18 65 652 016 19 66 409

-0 oy

2-{4-[(4-Chloro-phenyl)-methyl-carbamoyl]-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide.
10
This compound was prepared according to the methods described in Example
98 and Scheme 4, substituting (4-chloro-phenyl)-methylamine for aniline.
TLC (silica, 1% methanol saturated with ammonia/9% methanol/CH,Cl,): R¢ =
0.3. HPLC: R¢=6.71. MS (ESI+): mass calculated for CH47CIN4O, 404.10;
15 m/zfound, 405.1 [M+H]*. "H NMR (500 MHz, DMSO-ds + TFA): 8.27 (s, 2H),
8.08-8.06 (m, 3H), 7.87 (d, J = 8.5, 1H), 7.62 (d, J = 8.0, 2H), 7.58 (br s, 1H),
7.33(d, J=8.7,2H), 7.29 (d, J = 8.7, 2H), 3.40 (s, 3H).

Example 101
20

Determination of compound inhibition of human Cds1 activity

For the determination of human Cds1 activity in the presence of Cds1
inhibitory compounds, such compounds were incubated in an aqueous mixture
at pH 7.4 containing 50 mM HEPES, 100 mM NaCl, 10 mM MgCl,, 5 nM

25 recombinant human Cds1, 10 uM synthetic peptide substrate
SGLYRSPSMPENLNRPR having an N-terminal biotin, 1 uM Adenosine
Triphosphate, 50 nCi/ml of [y-33P] Adenosine Triphosphate, and a protease
inhibitor mixture. The reaction mixtures were incubated at 37 °C for 3 h. The
peptide substrate was captured from the reaction mixture by incubating the

30 reaction mixture with streptavidin conjugated to agarose beads and 50 mM
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17 23 67 6 18 24 68 1500 19 26 69 601 20 26 70 608 21 28 71 7 22 29 72

13 23
35 26
633 81
46 37
46 43

31 73 147 106 WO 03/032984 PCT/ US02/ 33371 24 47 74 348 25 72 75
82Wod3/h3298£7 108 77 34 28 163 78 31 29 715 79 31prCc3WsS8288330 46 31
117 32 46 82 147 33 60 83 643 34 68 84 14 35 68 85 30 36 71 86
191 87 2 38 4 88 4 39 10 89 9 40 15 90 10 41 7 91 33 42 21 92
26 A@Gerdsingdripliogphdis. T4t &PardSe béadd Gverd3veshetirepeatedly with a

0.1% solution of Tween-20 in Phosphate-buffered saline, pH 7.4. Enzyme
activity at different Cds1 inhibitory compound concentrations was determined
by measuring the amount of radioactive phosphate bound to the substrate
peptide by scintillation counting. Resulis are expressed as ICsg in Table 1
below.

Table 1: Cds1 Inhibition

Example ICs0 (NM) Example ICs0 (NM)
1 16 51 276
2 4 52 351
3 3 53 445
4 5 54 478
5 10 55 270
6 12 56 844
7 6 57 289
8 12 58 3
9. 12 59 10
10 14 60 14
11 14 61 15
12 16 62 13
13 17 63 29
14 17 64 69
15 18 65 652
16 19 66 409
17 23 67 6
18 24 68 1500
19 26 69 601 .
20 26 70 608
21 28 71 7
22 29 72 13
23 31 73 147
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47 209 97 6 48 253 98 410 49 277 99 679 50 133 100 896 107 WO 03/ 032984

PCT/ US02/ 33371 Exanple 102 Determ nation of the effect of Cdsl
conmpoundsworn3sayss cel |

i ne

cl onogeni ¢ survi val

i nhibitory

5 Typi c&Ciryus82/8337800

cells froman established tunmor line were plated per cnR in petri dishes
in the appropriate growmh nediumat 37 C. Cells were exposed to conpounds
di ssol ved| in tihgg gromh nedi4im from appropfi ately foB3d8l at ed| st ock
solutionsifor tTnes ranging from12ltg 48 h Durlhg-the coursg of conpound
exposure the ce23s were treafed with a sef®nd agent wi$h DNA [L0 damagi ng
capabi | i tfes; tr—as un14i82;|ddiaiiun certarm ct therpapeuti c
conpounds| Aft this freatnent reginen | s were incubated | n growth
medi um cont al nigiyg no cpnpourndgsfor a| periogzof 7 to 14 34ys. Al that tine
the cells_were fixed With nethanolland stained With 0 25%cri{stal violet.
The number of 2Bl onies of d6Bls exteedi nf850 ce|ls wadldeterfrined for each
15 treat nents—ang—thi-srnonb was used—t atcutate th§1effec of conpounds
on the sprviv of ce|ls. vﬂgn cel | s were-exposed to conpound 1, a
decrease |n thggnunbef of goboni es| of cefhs was| obserqygd as gonpared to a
control group having nho conpound 1! 20 Exanple 103 Effect of | Cdsl
i nhibitors on t3thor grpwth ©83nurine xenodtaft nmpdel s 11@e X 106 to ten X
106 t unor FeeHstromap—estaplishedtunmorzgett—+Hmne arg rnjetted in the
hind |inmbs of ym ¢ nhu/ nu ce. Tunors e allpwed to grow 25 until they
reach 30-T00 m@z At that tTige mcelare rggdom zed | ntgdadi f f efent
treat ment | groupS, and conpound or vehicle 1Ts admnistered hy §njection or
oral gavhge. T8k nicelare i®8adiated | ocdtly on|the ti#hor using a
radi at i on-seuree—sueh-as—a—3I37+Cs—t+tradagpr—Thts tucgﬁﬁﬁﬁf—*eginen IS
typical ly| repe d onejto three tinmes. A@ger this tredt ment {unor growh
rate is fprToweggby nmeasur engpt 86 46

37 191 87

38 4 88

39 10 89

40 15 90 10

41 7 91 33

42 21 92 46

43 26 93 41

44 67 94 55

45 53 95 16

46 103 96 11

47 209 97 6

48 253 98 410

49 277 99 679

50 133 100 896
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30 of tunor size twice weekly in three orthogonal directions, which is used
to calculate the tunor volune. The results of this procedure using Conpound
1 were iwoono5s2984 ve. 108 WD 03/032984 PCT/ US02/ 33371 EXZCPItS02/88871

Determ nation of the effect of Cdsl inhibitory conpounds on

radi ati on-induced 5 apoptosis in isolated primary cells Spleen cells were
i sol ated fE)@gﬁq@H@_G mce as follows: Spleens were disrupted by grinding
between two frosted glass slides, and cells were passed through a cell
strainer. Eryt hr ocytes were Iysed by incubation in anmonium chloride

sol ution fg ol The 10
spl een cel+% S 0 56 IH T in RPM
medi um corm@nmm(;w%nf/at al calf serum and Cdsl i nhi bi tor One hour after
plating of cells wth compound, the cells

osed. . wth 0.5-1 % froma
137Cs dy-radi at T ¥Ricalbi3 & 30B6ells fronnen @ﬁf%h"SEEG;dSWPrH"%MFE pfﬁ}eg Exin V
t ai ni KitTM
(cats proddns s BRECEETES Iéefsh%%ﬁ&[ﬂgwf%‘%%h O R & B o urer s
i nstructi oggoseBribeidipolnd¥diBsaiiédn iher grdingh invediuthieoroedpsopeiatelywas hed
with buffered isotonic salt solution and s ded E“ml@x 108l cells/m in
bi ndi ng buPraklated stagk sepliensar imes rf!?l"\ﬂ\ﬁu‘N%C{b o4 § WY 91€ GOWRP Wyal 2,
4% b \VA _th FITC
o 45 e baMd BEhGtureafit Belk BRrd Repf it edchd aadH At FONN

and 0.4 ant oph ocyanin. The cells
wer e tlh)en cﬁminbgtr@oba;mlﬂltresws@easi&mlimg lna'adidtiog dnm:bf'tam chemaiherapewdicc g/ nL
propidiumiodide. The_ stained cells were a zed on ACS chi ne

(Fl uor esce‘PQfBP%\BWSfaP@Gr @?Ireagﬁﬁ'ﬂté'ﬁgwe@é?@?%ﬂy N gIRWR 1 action of

vi abl e, %g@gﬂﬂtcgtn{éin ﬁ'rﬁcc‘é\ﬁgouﬁﬁ?&r Bﬁgd BY?C’(HaIQIIdé gt thetiptaer of

cells that st al t ropi di 25 i odide or Annexin V versus the
t ot al nunbeslisolerefited wﬁhaneﬂwenoloeindwmrmnbwttbt(] 25%Reryetpl violst. iibeal cel |'s

det | d B i bod
enti oneq. BuBBer of BolRalsy S mis exgseph i aIE wht delding ot "o o
11, 385 42tr?€t%ﬂ?lﬁ4an§?hls%ml9é+ 2w udéd td 88lc(IRAS thebffeBeofldbnesoundy on ect ed

spl een B ce rom radi ati on-i nduced apopt osi s.
the survival of cells. When cells were exposed to compound 1, a decrease in

the number of colonies of cells was observed as compared to a control group

having no compound 1.

20 Example 103

Effect of Cds1 inhibitors on tumor growth in murine xenograft models

One X 10° to ten X 10° tumor cells from an established tumor cell line are
injected in the hind limbs of athymic nu/nu mice. Tumors are allowed to grow
25  until they reach 30-100 mm?. At that time mice are randomized into different
treatment groups, and compound or vehicle is administered by injection or oral
gavage. The mice are irradiated locally on the tumor using a radiation source
such as a "¥'Cs irradiator. This treatment regimen is typically repeated one to
three times. After this treatment tumor growth rate is followed by measurement
30  of tumor size twice weekly in three orthogonal directions, which is used to
calculate the tumor volume. The results of this procedure using Compound 1

were inconclusive.
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30 Exanpl e 105 109 WD 03/032984 PCT/ US02/ 33371 Determ nation of the effect
of Cdsl inhibitory conpounds on radi ation-induced apoptosis in splenocytes
in vivo PE¥OaB®32987/ BL m ce, 6-8 weeks of age, were dosed IpgTarsat/3gavage or
by injection with Cdsl inhibitory conmpound before and at regular intervals
after 5 radiation exposure. One to three hours after first conpound dose,
the animals were irradiated with y-rays adm ni stered to the whol e ani nal
at a dose Eetwe n .5 and 4 Gy. At tinmes between 4 and 24 h after
irradiatio E(a'?‘ﬁgé(?l mal s were sacrificed, and the tissues of interest were
exci sed. Cell apoptosis was quantified using Annexin V staining as

descri bed in Exanple 104. Wen 10 aninmals was dosed with the conpound set
forth in ERatevminaticmef thepzftesd of 6ds4 @Gyhibielyatdnpoynds e radiatiof-irslicedn cel | s

from agopt 0Si Souas obﬁer\éed. co red to aninmals dosed with vehicle al one.
Apopt os1 s M@%@ﬂ%ﬂw? e ety of tissues. In some cases ot her

met ods f or ggle@Rtdells Gdrea8olatePROM O57/BLEIHRE ARIBRIh SpIctpsardleed in
Exanpl e 104 may be nore appropriate. Thus, 15 apoptosis can al so be

det er m neddisgupied bytgrinding beiveancycitested glags siidesl andtcails wege passetbscri bed
by Darzynkjew ¢z _an edner £1n Analysis of optatic.. Cells by.Flow and
Laser Scanﬁi?%%tcgﬂ@% l,erRe%a&rggﬁg%{wg&g ?ySﬁ@fQ}glaguwth%m@m%w_ Vol .

322; Acadeghi6ridts esRitioRdolIdNEd By caPSAI waShia§lof cBlls @ Isbtonié phédiu@! THeSSuUes
are fixed with formal dehyde and perneabilized with ethanol, 20 and DNA ends

are t hkh | spjeen eglipwese piaind iy 6AwaMaesatri gishesratXi 1@ callgdnl és RAMIJUTP usi ng

the enzyne ) Y. I | e e en be
det ect ed b?%?%ggbfa*ﬁ@ﬂéh@}éégﬁsb%?g?%@%@é%ﬁﬁs‘h‘“{”%{ 'e@i%i‘@?aﬁ bel | ed
ant i bodi esplatiag of veliswvith ddnabdurid)ang céllcabiedosanwith G18MeGRYrdm e Cs
scanning cytonetry, by visual mcroscopical exam nation or by FACS. 25

Exanpl e 10BradiglignosowigendPelerpnaion afepeptaiigceals byslrnexiny stairingwgses
1-100 and , SEMEP uding3he Annexin V-FITC Apoptosis Detection Kit™ (Cat# PF032

15  Oncogene Research Products) according to the manufacturer’s instructions.

Briefly, 6—24 h after irradiation, the cells were washed with buffered isotonic
salt solution and suspended at 1 X 10° cells/mL in binding buffer (10 mM
Hepes pH 7.4, 150 mM NaCl, 2.5 mM CaCl,, 1 mM MgCls, 4% bovine serum
albumin) containing 80 ng/mL Annexin V labelled with FITC and 0.4 ug/mL

20 anti-B220 antibody Iabelled with allophycocyanin. The cells were then pelleted
and resuspended in binding buffer containing 0.6 ug/mL propidium iodide. The
stained cells were analyzed on a FACS machine (Fluorescence Activated Cell
Sorter™, Becton Dickinson). The fraction of viable, non-apoptotic cells was
determined by quantifying the number of cells that did not stain with propidium

25 iodide or Annexin V versus the total number of cells. Fraction of non-apoptotic
B-cells or total cells were determined separately based on staining with the
B220 antibody mentioned above. It was found that compounds set forth in
Example 1, 9, 11, 38, 42, 43, 84, 87, 88, 94, 97 and 106 (each of the three)
protected spleen B cells from radiation-induced apoptosis.

30

Example 105
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30 110 WD 03/032984 PCT/US02/33371 O H2ZN N NS H O O 106A _
2-[ 4- (4- Met hoxy- phenyl sul fanyl ) - phenyl]-1 H benzoi m dazol e- 5- car boxylic
acid amwe,s30ed9%=5nM O H2ZNNS N HO 5 -0 106B PCT/US02/33371
2-[ 4- (3- Met hoxy- phenyl sul fanyl ) - phenyl ] -1 H benzoi m dazol e-5-carboxylic
acid am'de,lCSOz_lSnM andO HNNZO HO O-\Br 106C 10 _
2- [ 4- ( 4- Br datermipation of thenedfen ibit BN WNGS ¢ DEX
acid am de prgsis:inS h& Errbodl rrents 15 The features and _
advant ages ~ot e—i—%%—?—cgﬁ—gﬂe—g%parent to one of ordinary skill in the
art. BasedFemdl@iCHMBE ¢hios 68 wicekk ¢illage, Wk 8068RDY oraldtRivdige®t by
description, background, exanples and cl ai ns, one of ordinar Skl|| I n

the art w !me@@na\mﬂé Gds 1 akibitepueampaund hefoia @ndripegulos infenvals afterous
condi ti9nS ragiation exposure. One to three hours after first compound dose, the animals

were irradiated with y-rays administered to the whole animal at a dose between
0.5 and 4 Gy. At times between 4 and 24 h after irradiation, the animals were
sacrificed, and the tissues of interest were excised. Cell apoptosis was
quantified using Annexin V staining as described in Example 104. When

10 animals was dosed with the compound set forth in Example 1 and exposed to
4Gy radiation protection of spleen cells from apoptosis was observed
compared to animals dosed with vehicle alone. Apoptosis can be studied in a
variety of tissues. In some cases other metods for quantification of apoptosis
than the method described in Example 104 may be more appropriate. Thus,

15  apoptosis can also be determined by detection of DNA degradation by TUNEL
staining, as described by Darzynkiewicz and Bedner (In Analysis of Apoptotic
Cells by Flow and Laser Scanning Cytometry, Reed, J.C., Ed.; Methods of
Enzymology, Vol. 322; Academic Press: San Diego, 2000; 18-39). Briefly,
cells or tissues are fixed with formaldehyde and permeabilized with ethanol,

20  and DNA ends are then labelled by attaching nucleotide derivatives such as
BrdUTP using the enzyme terminal deoxynucleotidyl transferase. DNA ends
can then be detected by incubating the cells or tissues with fluorescently-
labelled antibodies reactive with BrdU. Quantification can be done by laser

scanning cytometry, by visual microscopical examination or by FACS.

25
Example 106

The following compounds were made as described in Examples 1-100 and

Schemes 1-12:
30
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and usages. These other enbodi ments are also within the scope of the 20
invention. 111 WD 03/032984 PCT/US02/33371 What is clained is: 1. A
conpound wD oBla29Bormula: 5 Wj NY =Y Art R NH Y~ Y2 a RoT/Ush®sBIn Wi s
COH, -(CONHR , or -(SO2)NHR; 10 Rl is Hor Cl_alkyl; Qis Nor CH R
and Rb are H or halogen; Y, Y1 and Y2 are independently selected from N and
CRe with the®roviso that 0, 1 or 2 of Y, Y1 and Y2 are N and at |east 2
of Rc nust an; c are independently selected fromthe group
consi sting € »@a@wl, -SCF3, halo, -CF3 and -OCF3; Zis

sel ected fromthe p C ist rg of O, S, SO SO2, SO2NR2, NR2SO2, NH,
CONR2, piperazin-diylHor a covédlent bond; R2 is Hor Cl _.alkyl; 20 Art is
selected fromthe group consi sty of: a) phenyl, optionally nono-, di- or
tri-substituted with RP; RP is sel@cted fromthe group consisting of -OH,
-Cl.6alkyl, -0Cl.6alkyl, -C3 6cyéloal kylQBAOC3 6cycl oal kyl, -CN, - NO2,

-N(RY) RZ i, n, RY and i nd I | d.f H.or 25
RS o e R e e
form an otém_;d/g,s@foa&ir\:,m’ti ¢ hydrocarbon ring, said ring having 5 to 7

menbers, optionally having one carbon replaced with >0, =N, >NH or
>N( C1-. al kyl) and optionally having

O

5 —0 106B
2-[4-(3-Methoxy-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide, 1Csp = 13 nM; and

Ir=z

0
OO
N
H o}
\
Br 106C

10  2-[4-(4-Bromo-3-methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide, ICsp = 5 nM.

E. Other Embodiments

15 The features and advantages of the invention are apparent to one of
ordinary skill in the art. Based on this disclosure, including the summary,
detailed description, background, examples, and claims, one of ordinary skill in
the art will be able to make modifications and adaptations to various conditions
and usages. These other embodiments are also within the scope of the

20 invention.
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one or two unsaturated bonds in the ring), -(CONRY)RZ, 30 -(NR)CORt
(wherein Rt is independently H or Cl.6alkyl), 112 WO 03/032984

PCT/ US02/\8833/232984 N- R) SO2Cl _6al kyl, -(C=0) Cl_6al kyl, - (S=@OrrjysezZi3séal kyl
(wherein nis selected fromO0O, 1 or 2), -S02N(Ry)RZ, -SCF3, halo, -CF3,

- OCF3, -000H, -C1_6al kyl COOH, -COOCCl_6al kyl and -Cl_6al kyl COOC1_6al kyl; 5
b) phenyl, attached at two adjacent ring nenbers to a C3_5alkyl nobiety to
forma fused 5 to.7 nenbered ring, said fused ring optionally having a
second un%ﬂr'ﬁ@%ﬂ"@gdﬁ, said fused ring optionally having one or two
menbers replaced with, =N, >0, >NH or >N(Cl_4al kyl) except that no such
repl acenent is permtted where the fused ring is 10 5 nenbered and has a
second undat ur & ezmpouni ohtiwe tamdla:used ring optionally having one carbon
menber _replaced with >C=O the fused rings optionally nono-, di- or
tri-substituted with RP; c) a nonocyclic aromatic hydrocarbon group having
Six ring carbon atons, hgyvin cappon atpmwhi ch Ag the point of
attachnent, 15 havi ng one of/“fwo carbon ons eplazraced by N, and optionally
nono- or di-substituted with_RP; |[d) nmonQcyclyc omat i ¢ hydrocarbon group
havi ng si x ring carbon ab S ravi a caypeyi, atom which is the point of
attachnent, having zero, ®ne ¢or two carbon atons replaced by N, and having
20 attachnment at two adjacent garbon ring nenbers to a three nenbered

hydr ocarbon noiety to forma fused five nenbered aromatic ring, which

noi ety has one carbon atomreplaced by >0, >S, >NH or >N(Cl-4al kyl) and
whi ch noi % has up to one additional carbon atomoptionally replaced by
N, the fu r?'inngs optionally 25 nono-, di- or tri-substituted with RP; e)
a nDnocycIqump{t,L(@(b\y\dﬂmtajrb(sogNMFﬁ;havi ng six ring carbon atons,
having a cgrbon atom which is the point of attachnment, having zero, one or
two caPbom 48 &her Cepdlk¥ed by N, and having

Qis N or CH;
Ra and Ry, are H or halogen;
Y, Y1 and Y are independently selected from N and C-R; with the proviso that

0,1o0r2ofY, Ysand Y, are N and at least 2 of Rc must be hydrogen;
15 R, are independently selected from the group consisting of —H, —~OH, -C+.galkyl,
-SCF3, halo, -CF3; and -OCF3;
Z is selected from the group consisting of O, S, SO, SO, SO,NR?, NR*SO;,
NH, CONR?, piperazin-diyl or a covalent bond;
R?is H or Cqalkyl;
20  Arq is selected from the group consisting of:
a) phenyl, optionally mono-, di- or tri-substituted with RP;
RP is selected from the group consisting of —OH, -C1.salkyl,
-OC1.6alkyl, -Ca.scycloalkyl, -OCz.cycloalkyl, -CN, -NO, -N(R)R?
(wherein R’ and R* are independently selected from H or
25 C1.salkyl, or may be taken together with the nitrogen of
attachment to form an otherwise aliphatic hydrocarbon ring, said
ring having 5 to 7 members, optionally having one carbon
replaced with >0, =N-, >NH or >N(C+.salkyl) and optionally having
one or two unsaturated bonds in the ring), -(C=0)N(R")R?,
30 -(N-RYCOR!" (wherein R' is independently H or Cy.alkyl),
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attachnment at two adjacent carbon ring nenbers to a four 30 nenbered

hydr ocarbon noiety to forma fused six nenbered aromatic ring, which

noi ety hawoaanszIsone or two carbon atons replaced by N, Po@/UdSoyss7tri ngs
optionally nono-, di- or tri-substituted with RP, 113 WO 03/032984

PCT/ US02/ 33371 f) a nonocyclic aromatic hydrocarbon group having five ring

(r:]ar bon at ons, Bavi ng-(N-RbSlﬁgﬁ1-mlgyn WEI=NCiy salkile - (Sai(6%), }aB gzl kyh (iinenetn

avi ng one carbon atom repl ace y. >0, =S, _=NH >N(Cldal kyl havi ng u
to one additional ca‘?l!ﬁ)ﬁe'&f:%ﬁinfg i &P 9 F%Q%Q%Rby' 3 baéw)dcgbtionalgl yIO
mono- or di -substi t uledrn CoGH; -0)..MIROTH OG0, QaRYI &nd1y dr ocar bon group

havi ng five ring carbon “atons, having a carbon atomwhich is the point of
attachnent, havi ng €weatet@OQGteatiytepl aced by >0, >S, >NH or

>N( C1- 4al kyl ), _and havi ttachnent. at fwo adjagcent, caybon,ring. nmenbers
to a léa f our rre%_é’?'@&yhfg%sﬁé @ﬁﬂ/vﬁ),@pm?nf gng ot éeﬁ@e% S5 UKYRBIERE

aromatic ring, Whitgkom®agli¥ed8toZeRRmIKIed fing! YRIdFAEEE Ringt nan;ﬁpl aced by
N, the fused rings optionally nmono-, di- or fri-substituted wth RP;, and

and enantiomers, dieystgea senend uanatupriedhand. saisiuped dingcgntioneady baving,

esters 15 or am des thereof. 2. ndyof &l 3 ei I's COOH,
- (CO) NHCH3, - (00) KO B g@?gg@%)_ > >Gp M 4%%‘“@%%9@%’}% of
claiml wherei n Wexee SO no(siehNEplzeemenBRZpdirAitted 4vhcFaehe dugertineg i ¢l ai m
1 wherein Ra and Rb are independently H d or F. 25 5. The conmpound of

cl ai m 10 wher ei n Y,5 memfrreyzng kaga record umpaiusairg gl ndaaid fsedwher ei n
Nscrss SR CTary - ol qotorRg VR gkt 100 Romit rofibeed (-0 SGPHET |
wherein R is sel dasadirihgooptibealty mopo-,ainsi tsitsuigtinftetiwith RE , CH3, OCH3.
¢) a monocyclic aromatic hydrocarbon group having six ring carbon
atoms, having a carbon atom which is the point of attachment,
15 having one or two carbon atoms replaced by N, and optionally mono-
or di-substituted with R”;
d) a monocyclic aromatic hydrocarbon group having six ring carbon
atoms, having a carbon atom which is the point of attachment,
having zero, one or two carbon atoms replaced by N, and having
20 attachment at two adjacent carbon ring members to a three
membered hydrocarbon moiety to form a fused five membered
aromatic ring, which moiety has one carbon atom replaced by >O,
>8, >NH or >N(C1.4alkyl) and which moiety has up to one additional
carbon atom optionally replaced by N, the fused rings optionaily
25 mono-, di- or tri-substituted with RP;
e) a monocyclic aromatic hydrocarbon group having six ring carbon
atoms, having a carbon atom which is the point of attachment,
having zero, one or two carbon atoms replaced by N, and having
attachment at two adjacent carbon ring members to a four
30 membered hydrocarbon moiety to form a fused six membered
aromatic ring, which moiety has zero, one or two carbon atoms
replaced by N, the fused rings optionally mono-, di- or tri-substituted
with RP;
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114 WD 03/ 032984 PCT/ US02/ 33371 8. The conpond of claim1l wherein Z is

sel ected fromthe group consisting of 0, S SO SO, SO2NH SO2NCH3,
NHSO2, NGMBIGA3298#H, CONH, CONCH3, piperazin-1,4-diyl and &Czxassat/asvrl bond. 5
9. The conpound of claiml wherein Z is selected fromthe group consisting
of 0, S, SO SO, S2NH, NHS®2, NH and CONN. 10. The conpound of claim1l
wherein Z is sefeca ed)rfocymdamnmtmnwdromatgrogp baving f&eﬁ(@c@@@nand

S h e e e stome RanSta SuDam atoBneheh s i poinbot SRaseny) 't &

tetralin-5 6, 7 %a\ﬁﬁqbne%aﬂsmaro‘h regm?lze&by&cws WHQ)T%RCQXéIRg 5 6, 7

8-yl, 15 benzo-2, 3-pyton-5 , , coumarin-5
i socounari n- 5, 6, lraving uaicylonetm}dz’rmnal 8atbdreaipox apliondaly repla'cedrbygﬂyl

benzo- 1, 4- di oxan- 7 Oor t et rahydpoqui nolin-5, 6, 7 or
8-yl, 12,3, 4-tet r@'f‘fﬁgp 'lMdQQX? °r56"§§b§'t5§ed WQ t hi ochronan-5, 6, 7 or
8-yl, 2, 3-dihy Oé)ﬂﬂﬁﬁ[c clf‘d Q‘o‘iﬁéﬂdh é’oéarbancg'roﬁphbw gflve ring carbon

2, 3 4- tetrahy r0|squ|no i n-5, ene-4, 5, 6, or 7-yl,
3, 4- tetrahyatcmﬁsabtahmgaearbwn atermgwhich lathze poiny af a‘rt@ehrnam,o 4, 5, 6,

1,
1, 2,
or7y| 2, 3-di hy, I hden 560r
7-yl, 2,3-di hydro”ﬂ%’gng gﬁegaﬁtg)rb?to?n r$;5|a292c¥§y5¢9>§°>m335%\ﬂ alﬁyl% 6 or
7-yl, 2,3-di hydro@rﬁtﬂﬁéhhg@h@@hﬁ\e@at ﬁv@édjaEeM{ carbon ring members to a

2, 3-di hydr obenzoi m dazol - or 7-y c) pyridinyl, pyrazinyl,

pyr

di
y .mI nyl, pyri Qﬂrmﬂmb@ﬁdwﬁiﬁ%,@@nmmeytoefoan artuged sherasabergghen- 4,
5, 6 7-yl, b d

benztﬁirazo?/- enz%fo Efl‘hg%\{)e'%'zpﬂﬁll?}g sfé@g']é 61rt\/\?o]c§tf,2fngt g{{zsol 4, 5, 6

or 7-yl, 1 I-I-pyrroﬂe‘p[abeaBy]lﬂymedﬁuseé,nn@s@ptlﬁﬂally mbno-, di- or tri-substituted
H-pyrrol o[ 3, 2- c]pyrldlg 4, 6 or 7-yl, 1 Hpyrrolof?2, 3- clpyridin-4, 5 or
7-yl, 301H—pyrr‘éﬂﬂ3) QD%]pyrldlnS 6 or 7-yl, purin-2-yl, e)

| soqui noli Bng.erBntiénds Qgé{étgré&fhg %rﬂi a lﬁr{l%@ertﬁgﬁlﬁwéceﬂ%lgmsi, Bsters O 7

or 8-yl, qurnazolin-
15 or amides thereof

2. The compound of claim 1 wherein W is COOH, -(CO)NHCHg, -(CO)NH,,
-(SO2)NHCHj3 or -(SO2)NH..

20 3. The compound of claim 1 wherein W is COOH, -(CO)NH, or -(SO2)NH,.

4. The compound of claim 1 wherein R; and Ry, are independently H, Cl or
F.

25 5. The compound of claim 1 wherein Y, Y4 and Y, are C-R..
6. The compound of claim 1 wherein R, is selected from the group

consisting of —H, ~OH, -CHjs, -CH,CHjs, -SCF;3, -F, -Cl, -Br, |, -CF3 and -OCFa.

30 7. The compound of claim 1 wherein R, is selected from the group
consisting of H, F, Cl, CH;, OCHs.
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115 WD 03/ 032984 PCT/ US02/33371 f) furanyl, oxazolyl, isoxazolyl,

t hi ophenyl, thiazolyl, isothiazolyl, pyrrolyl, imdazolyl, pyrazolyl, and
g) benzoxwomBa2994 , benzot hi ophen-2 or 3-yl, benzof uran- 2 Per/i3oYy8337i ndol - 2
or 3- yl, benzthiazol-2-yl, benzimdazo-2-yl, indazol-3-yl, 1

H pyrrolo[ 2,3-b]pyridin- 5 2 or 3-yl, 1 Hpyrrolo[3,2-c]pyridin-2 or 3-yl,
1 H pyrrol®[ 2, 3Tké pepnipding-f abainB3t whereih Higpgeledied[fBra-thé pyoupdcondisting 3- yI ,
purin-8-yl._ 12 e C 0 of cl al rei , ti I,y substituted
with RP, i<f 65\?} gb&ﬁ%ﬁﬂé@?’&%&é‘hﬁ%@%ﬂm@“g@,ﬂgﬁa&ﬁéﬂy| . b)

counar i n- 5oofNCH, Yipdratin-1 RenFi0ark 4cBvaKkARbBNdS, 7 or 8-yl ,

1,2,3, 4-tet rahyd?’gg%%%q A & oV bend s 1 1 2 3 4

t etrahydroi soquinolin-5 6, 7 or 8-yl, indene-4, 5, 6, or 7-yl, 1, 2, 3, 4-
t et r ahydr onapt h- 6, 7, ar 8 vl,, 1,2-dihydroisaindolo-4 5 6, or 7-yl, 2,
515 iy or ndEie sameBurgof el 1 firsgiin e & el et ife gious o, 711

2, 3-di hydr @rixigtimfef G, S6SO), SOYISOAIRB-NHBGY, NppAAQICORRAL 4. 5, 6 or 7-yl,

2, 3-di hydr obenzothi ophen-4, 5,76 or 7-yl, ¢) pyridinyl, pyrazinyl,

pyrimdinyl, pyridazinyl, d) benzothiophen-4, 5, 6 or 7-yl, benzofuran-4,

i not i n- 5105, A8 coinatinair Yaify nerdd 215 sAEBUIR B brclin, | o orenyt
t hi azol yl mdrﬁ@éthig%ﬂb)’?hsmﬂgw athd SO MHlazol yl, pyrazolyl, and g)

benzoxazol - 2-yl, benzot hi ophen-2 or 3-yl, benzofuran-2 or 3-yl, indol-2 or
3-yl. 5 13. The conpound of claim 1l wherein Art, optionally substituted

wth RP, i S ; nNSA St X . P :
benzo- 1, 4@1 'oxgjlr-lﬁéfcggﬁcw‘?r&fg%}ﬁP%ﬁ@%‘ﬁeéﬁ’, b@%’g"yos?}gsﬁ%?d W,Ithf ?

4-t et r ahy dseleetedfram the groupcorkkisting &: 3- di hydroi ndene-4, 5, 6, or 7-yl,
benzo-1, 3-djoxol -4, 5, 6 or 7-yl, 30 2,3-dihydroindol-4, 5, 6 or 7-yl,

2, 3-di hydrab®¥eBVuran-4, 5, 6 or 7-yl, 2, 3-di hydrobenzothi ophen-4, 5, 6 or

7=yl pyrigy RYtrali28Ng OF B 8RN EHr8man-5,%,% or 8-yl, benzo-1,2-pyran-5, 6, 7 8-y,
15 benzo-2,3-pyron-5, 6, 7 or 8-yl, coumarin-5, 6, 7 or 8-yl, isocoumarin-5, 6, 7
or 8-yl, benzo-1,3,2-benzoxazin-5, 6, 7 or 8-yl, benzo-1,4-dioxan-5, 6, 7 or
8-yl, 1,2,3,4-tetrahydroquinolin-5, 6, 7 or 8-yl,
1,2,3,4-tetrahydroquinoxalin-5, 6, 7 or 8-yl, thiochroman-5, 6, 7 or 8-yl,
2,3-dihydrobenzo[1,4]dithiin-5, 6, 7 or 8-yl, 1,2,3,4-tetrahydroisoquinolin-5,
20 6, 7 or 8-yl, indene-4, 5, 6, or 7-yl, 1, 2, 3, 4-tetrahydronapth-5, 6, 7, or 8 yl,
1,2-dihydroisoindolo-4, 5, 6, or 7-yl, 2, 3-dihydroindene-4, 5, 6, or 7-yl,
benzo-1,3-dioxol-4, 5, 6 or 7-yl, 2,3-dihydroindol-4, 5, 6 or 7-yl,
2,3-dihydrobenzofuran-4, 5, 6 or 7-yl, 2,3-dihydrobenzothiophen-4, 5, 6 or
7-yl, 2,3-dihydrobenzoimidazol-4, 5, 6 or 7-yl,
25 ¢) pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
d) benzoxazol-4, 5, 6 or 7-yl, benzothiophen-4, 5, 6 or 7-yl, benzofuran-4, 5, 6
or 7-yl, indol-4, 5, 6 or 7-yl, benzthiazol-4, 5, 6 or 7-yl, benzimidazo-4, 5, 6
or 7-yl, indazol-4, 5, 6 or 7-yl, 1H-pyrrolo[2,3-b]pyridin-4, 5 or 6-yl,
1H-pyrrolo[3,2-c]pyridin-4, 6 or 7-yl, 1H-pyrrolo[2,3-c]pyridin-4, 5 or 7-yl,
30 1H-pyrrolo[3,2-b]pyridin-5, 6 or 7-yl, purin-2-yl,
e) isoquinolin-5, 6, 7 or 8-yl, quinolin-5, 6, 7 or 8-yl, quinoxalin-5, 6, 7 or 8-yl,
quinazolin-5, 6, 7 or 8-yl, naphthyridinyl,
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yl, benzofuran-4, 5, 6 or 7-yl, indol-4, 5 6 or 7-yl, furanyl, thiophenyl,
pyrrolyl, pyrazolyl, and benzot hi ophen-2 or 3-yl, benzofuran-2 or 3-yl and
i ndol - 2 owO39032984.16 WO 03/ 032984 PCT/ US02/ 33371 14. ThePrcamsoussd7nf cl ai m
| wherein Art, including the RP substituent, is selected fromthe group
consi sting of pyridyl, phenyl, naphthyl, 4- chloro phenyl,

4- et hyl - 3) chureny, ph@mlyl |94>xatlcblylr dhlehesnyflIthtzmlm,tlbgthlartmylypyrrdym dichloro 5
phenyl , 3- chloro | uoro hen |, 2-flouro-5-trifluoronethyl,
4- chl or o- 3- f inyg ?60)’ WWOYBE‘B, di met hyl phenyl, 2-napthyl,

4-trifluo pcﬂ”ﬁéﬁ%xa@&?? 3L bé‘ni?ﬁHBBhelﬁ”?ed’%-yl ﬁeﬁkéﬂr@n-&é’@ﬁ{yb"mmﬂ 3-

3-chloro enyl, tetra ro na pthyl, | oro- 2-meth henyl

g; Ir [ 1; Ir go; O{T’gﬂt ]E)lghzt;rbﬂmqm-yMbarezthQZOpIrqhymdasz&e}tzlE?H mﬂTmi9ﬂ2,3 E]pytrldm-
-flu - i flu ra-4-ne e e
phenyl > 4 10 fqr@oy QEE@H%’I @fﬁwmﬂﬁ &'thﬁyﬁ)yrr © ﬁﬁyﬁ&‘}*f%%%%lphenw
4-nitro phenyH rﬂoléﬁa% @Mb or23 bﬁpgg—ﬂ nmet hyl phenyl
eny

4- trlfluoronethoxy p 2- chloro phenyl 4- mor phol i no phenyl 3-chloro
phenyl, 2,3-dichloro phenyl benzol[ 1, 3]d|oonyI 4-am no phenyl, 4-hydroxy
phenyl, 4-

4- chl or o- 3- yg?rm é’%&?ﬁ@ Eanpdﬁ: 1:Wlﬁ-8fhl ro-(ﬁ%}%@ IQEMBEWJ\'&W%IR:O% phenyl

and 4- IOdQ;éRJStﬁ@dlfronﬁhe@’tﬁJg' Mot claiml wherein RP is selected from
the group consisting o -CH3, -CH2CH3, -0OCH3, -OCH2CH3, -OCH(CH3) 2,

cycl ogfopya), pB§@Ylobut yl , cycl opentyl, cycl ohexyl, -Qcyclopentyl,

RetSommet eopliapih, o B pES R RIS B g QT AR

- S2NHCH3, - $28laCidiabiydrdeffidolinF5, 6, C?' or S@I,,orla-yl- ¢[—233 4-OCF3 - COCH,
S 000, - COOFDCHE, R, S NHOH, N e (CH(CHB) 2) ,
i mi dazol i di ntQEf%hyerISPW@QE'@'Iﬁ R 1 CVI8'Y|pW‘Id§£‘8T"r s or ]ryl i52 p?f ridin-1 -yl,

o ooy aci oo St hen S % B 2T dsale oGRS by
cl ai m1|5 wher ellhydRE?ndeneell é&cBedr Wyb,nbem g;ﬁeﬁlpxobd;,n&l&br deylof H, -OH, OCH3,
0 o 1 32 oo i Sl 2 SnidroneiBenan S0 17
compound sel gof gfhlirQHRAZRNIBHALR-4S BNBIHIANG Of :
c) pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
d) benzothiophen-4, 5, 6 or 7-yl, benzofuran-4, 5, 6 or 7-yl, indol-4, 5, 6 or 7-yl,
20 e) isoquinolin-5, 6, 7 or 8-yl, quinolin-5, 6, 7 or 8-yl,
f) furanyl, oxazolyl, isoxazolyl, thiophenyl, thiazolyl, isothiazolyl, pyrrolyl,
imidazolyl, pyrazolyl, and
g) benzoxazol-2-yl, benzothiophen-2 or 3-yl, benzofuran-2 or 3-yl, indol-2 or
3-yi.
25
13.  The compound of claim 1 wherein Ar', optionally substituted with RP, is
selected from the group consisting of: phenyl, benzo-1,4-dioxan-5, 6, 7 or 8-yl,
indene-4, 5, 6, or 7-yl, 1, 2, 3, 4-tetrahydronapth-5, 6, 7, or 8 yl, 2, 3-
dihydroindene-4, 5, 6, or 7-yl, benzo-1,3-dioxol-4, 5, 6 or 7-yl,
30 2,3-dihydroindol-4, 5, 6 or 7-yl, 2,3-dihydrobenzofuran-4, 5, 6 or 7-yl,
2,3-dihydrobenzothiophen-4, 5, 6 or 7-yl, pyridinyl, benzothiophen-4, 5, 6 or 7-
yl, benzofuran-4, 5, 6 or 7-yl, indol-4, 5, 6 or 7-yl, furanyl, thiophenyl, pyrrolyi,
pyrazolyl, and benzothiophen-2 or 3-yl, benzofuran-2 or 3-yl and indol-2 or 3yl.
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-[4- (4-chl oro- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-carboxylic acid am de
2- [ 4- ( 3wohiBos9s4- et hyl - phenoxy) - phenyl ] -1 H benzoi m daroirarssz/3asar boxyl i c
acid amde 3 2-[4-(4-chloro-3-trifluoronethyl-phenoxy)-phenyl]-1 H
benzoi m dazol e- 5-carboxylic acid am de 4
2-[4- (3, 4-di chl or o- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-carboxylic acid

am de 5 2-[4-(3-chl 4-1 | h H 1 d | e- 5-
car boxyl i C[461CI( d "én‘v?q(;){ég%u'ﬂ Pﬁ&r@gnf I‘gggﬁ)(?¥’sz’F1r’ I"’f‘i(‘ﬂdiff‘ ihe Eﬁsugﬁg‘%g )(')s ghenyl ]-1
H-benzoi ms@?@c@é@frgﬁ\uﬁ%r @%ﬁé'do‘ﬁs ﬁeny ﬁS{ﬁﬂ? nyl, naphthzl 4-chloro phe

2-[4-(4-chloro- or o- phenoxy) - en20| m dazol e- 5- carrB/oxyI I C
aci d am de-ghethyi-8-¢Hord ummlmchtﬂnmﬁeulﬁlwe(dmmy!] phenyl, 3,4-dichloro

 benest AR S-SR RS Bl G5 Spfoltdin BB SRgner -2
2- [ 4- (4-t Iy RUTBIHNthyPHREW -nabﬁﬂ)ylzi-trmublrd}ﬁaw BheayIok&rEmocar boxyl i c
e T Dot upre

acid am d r ono-phenoxy) - phe
H- benzoi mpdiwzwl é-fﬂ;orafaamgthquahmi @- @tﬂowepfl@yl tetrahydronapthyl 5-chloro-

2 L (A Rt - PSR NS - RS AN Aot | ©

H benzoi mzdﬁ@&bes HifR ROy @heddl d- cﬂtﬂ@rdﬂﬂf Arfeth Iphenyl 4-ethyl phenyl, 4-
2-[4-(5,6,7, 8-tetrahydro- naﬁthae yl oxy 1
ax

yl -
benzoilfi dftuere pheryr Bdxgimaihaxy ahemylda-( cilmet%ylammO) phenyl 4-nitro phenyl,

2-[4-(5- C'H-8§a9i02;3ﬁ@ﬁﬁ,yé-hﬁ)&%?yﬁzmgﬁlw¥Mzn);t, TR B BNEAP A, 2-

chloro phenyl, 4-morpholino phenyl, 3-chloro phenyl, 2,3-dichloro phenyi,

EX Conmpound Name 117 WO 03/032984 PCT/ US02/ 33371 1
2
2

benzo[1,3]dioxolyl, 4-amino phenyl, 4-hydroxy phenyl, 4-bromo-3-hydroxy
. phenyl, 4-chloro-2-hydroxy phenyl, 4-chloro-3-hydroxy phenyl, 2,4-dichloro
15  phenyl, 4-bromo-3-methoxy phenyl and 4-iodo phenyl.

15.  The compound of claim 1 wherein R” is selected from the group
consisting of —OH, -CHs, -CH,CH3, -OCH3, -OCH2CH3, -OCH(CHj3)2,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -Ocyclopentyl, -Ocyclohexyl,

20 -CN, -NOg,, -C(O)NH3, -C(O)N(CH3)2, -C(O)NH(CHs3), -NHCOCH:;,
-NCH3;COCHS3, -NHSO,CHa3, -NCH3S0O,CHj3, -C(O)CHgs, -SOCHj3, -SO,CHj,
-S0O2NHjy, -SO2NHCH3, -SO,N(CHa),, -SCF; -F, -Cl, -Br, 1, -CF3, -OCF3,
-COOH, -COOCH3, -COOCH,CH3, -NH,, -NHCH3, -N(CHz)2, -N(CH2CH3)2,
-NCH3(CH(CHa).), imidazolidin-1-yl, 2-imidazolin-1-yl, pyrazolidin-1-yl,

25  piperidin-1-yl, 2- or 3-pyrrolin-1-yl, 2-pyrazolinyl, morpholin-4-yl,
thiomorpholin-4-yl, piperazin-1-yl, pyrrolidin-1-yl, homopiperidin-1-yl.

16.  The compound of claim 1 wherein R” is selected from the group
consisting of H, -OH, OCH3, OCF3, -CH3, 'CHZCH3, -CF3, -F, -C|, -BI", -|, -NH2,

30  -N(CHa)2, morpholin-4-yl, -NO,, CN, -C(O)NH_, -COOH, -NHSO2CH3, -SO2NH.

17. A compound selected from the group consisting of:

EX Compound Name
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carboxylic acid amde 16 2-[4-(3-trifluoronethyl

- phenoxy) - phenyl | -

H benzoi m dazol e-5- carboxylic acid am de 118 WO 03/032984 PCT/ US02/ 33371
17 2-[ 4- (Wworpabaysy - phenoxy) - phenyl ] -1 H benzoi m dazol e- 5- earhswybizc1t aci d

am de 18 2-[4-(4-nethyl -

phenoxy) - phenyl ] -1 H benzoi m dazol e-5-car boxylic

acid amde 19 2-[4-(2-fluoro-3-trifluoromethyl-phenoxy)-phenyl]-1
H benzoi ni dazol|e&- [%%alnlbmepher¢0>60+nheaa)ryi]d!é-/-benzmmidazole-5 -carboxylic
2-[4-(2- chl or o-|4 t%{ phenoxy) - phenyl ] -1 H benzoi m dazol e-5- carbpxylic
acid amde 21 4-399 PSS hy! - phenoxy) - phenyl - 1
H-benzoi ni dazole. ERBIOLL Lfie®yl-Phe @by henyl]-1H-benz le-5-
2-[4-(4-f Imoro-ph=n§§y) phenyl | tcPﬁl?llgl—l- be )?g) gz;zol een %lzTrl %zxoy ic acig amde
23 2-[4-(]3, 4-di rﬁ?ﬂ‘h@ﬁWC@GM}@e phenyl ]-1 H ben20| m dazol e-5- carbokylic
aci d am de—24—7 ar-b renexyr—phenyt
H benzoi nigazol Lz g”l"%\?@ 3*6““%(5 fﬁ%%@” yﬂenyl] 1H-
2-[4-(3- (N, N-di rﬂétﬁiblrﬁlﬂgtél@ EQBQIFHMWC B6@Bthidel H-benzoi m dazol e- 5-
carboxylilc acid amde 26 2-[4-(4-nitro-phenoxy)-phenyl]-
H- benzoi m'y{gazol QJ-BI—@adewrbroeplqu(y)—ahedyﬁ]-zH—benzmmldazole- -carboxylic
2-[4-(4-c no-phengx&-@henyl ]-1 H benzoi m dazol e-5-carboxylic acid am de
28 3-{4-[|4-(5-¢ 1 H benzoi m dazol - 2-yl ) - phenoxy] - phenyl }- pfopionic
acid 29 2-T4-(3CpK 5m:;nﬁ¢mem- PBABXY ) pHer VDR 2RNBbFaRkGe5-Car DO ylic
aci d am de5 30 2-[&‘-?] di et hyl car -lg)army )b)é%enr{g(]y) phenyl | -
H- benzoi ni dazol|eagboxylic acid amide
6 2-[4-(2-fluoro-5-trifluoromethyl-phenoxy)-phenyl}-1 H-benzoimidazole-
5-carboxylic acid amide
. 2-[4-(4-chloro-3-fluoro-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
8 2-[4-(3,4-dimethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
9 2-[4-(2-naphthyloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
10 2-[4-(4-trifluoromethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
» 2-[4-(4-bromo-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
12 2-[4-(4-fluoro-3-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
13 2-[4-(3-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
14 2-[4-(5,6,7 ,8-tetrahydro-naphthalen-2-yloxy)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide
15 2-[4-(5-chloro-2-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
16 2-[4-(3-trifluoromethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
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carboxylic acid am de 31 2-[4-(3-pyridyloxy)-phenyl]-1
H benzoi m dazol e-5-carboxylic acid am de 32

2- [ 3- chl owo-08/08288841- di met hoxy- phenoxy) - phenyl ] -1 H benzoi mpdaamshz33371

5-carboxylic acid am de 119 WO 03/032984 PCT/ US02/ 33371 33

2-[2-chl oro-4-(4-chl oro-phenoxy) -phenyl]-1 H benzoi m dazol e-5-_ carboxylic

aci d am de_34 P2{[8-(dhhettmxg-phéndkyjepler8djrbtifadnzpinaidazyle-plarbaxylid H

benzoi nm ddZol e} 5- car boxylic aci d am de 35
2-13- chl ¢r o- 4- [ 8SIHEAR - 4- net hyl -

phenoxy) - phenyl]-1 H

|

benzoi m gazol et g [‘QE(EI_[}Hé

2-[ 3-chl ong- 4- | oro- thy y) - phenyl |

benzoi m dazol et éeldaamm)&eyl [ c acid am de 37 2 (6 p-tol yl oxy-pyridin-3

H- benzoi m-daze

@ﬁé)ﬂ/ -gv’rl";x‘eeﬂgl)ﬁ?-l-benzmmud%zol_lf-S -carboxylic

-yl ) -1

2- [ 4- (3- ¢hor of R TR e T T e
aci j5a(f5§r98x e zeid 4rdfids et hyl - phenyl sul fanyl ) - phenyl ] -1

car boxyl i

H- benzoi mi dazo carboxylic acid anide 4

2-[4- (3, 4-di net Be[aty(Qaﬂémy)I-da-méthylyﬂbenmbrghph}anyl]-ml-iabmzmmmctmtﬁ-ﬁ— 5-
- (4-chl or o- phenyl sul fanyl ) - phenyl ] -1

car boxyl i €0aci ¢

am de . 41 2-[ 4.
H benzoi i dazo Eagioxé‘%‘f Bﬁ'éy'ﬂ{m'@gaci d anide 42

car boxyl | g1act §2 A ae 14 3oy R e R 1Aty

H benzoi m dazo arrﬁdecar boxyl I C aC| d am de 44

B e,

]-1

2-[4- (4- t+Hub hemy

5- car box
H benzoi mlzgazo Srmg&ar boxylic acid

H4a<ﬁr*5éfrwh9n?z®(9mnyﬂoﬂd ”béﬁéﬁiyﬁyﬂagﬂf@n%é?‘ﬁpxyf‘c 58"

2-[4-(3,4-dimethoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-

23
carboxylic acid amide
2-[4-(4-carbamoyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic

24 - | acid amide

05 2-[4-(3-(N,N-dimethyl)amino-phenoxy)-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide

h 2-[4-(4-nitro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid

2 amide

07 2-[4-(4-cyano-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide

08 3-{4-[4-(5-carbamoyl-1H-benzoimidazol-2-yl)-phenoxy]-phenyl}-
propionic acid

09 2-[4-(3-carboxy-phenoxy)-phenyi}-1H-benzoimidazole-5-carboxylic
acid amide

30 2-[4-(3-diethylcarbamoyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

31 2-[4-(3-pyridyloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide

30 2-[3-chloro-4-(3,4-dimethoxy-phenoxy)-phenyl]-1 H-benzoimidazole-

5-carboxylic acid amide

119



am de 46 2-[ 4-phenyl

2-[4-(2-chl oro-phenyl)-phenyl]-1 H benzoi m dazol e-5-carboxylic acid
48 2-[ 4- (Wwoambloaa9s+ phenyl ) - phenyl ] -1 H benzoi m dazol e- 5- carborsb?/a33aci d
am de 49 2-[4-(2-pyridyl)-phenyl]-1 H benzoi m dazol e-5-carboxylic acid

am de

120 WO 03/ 032984 PCT/ US02/ 33371 50

-phenyl]-1 H benzoi m dazol e-5-carboxylic acid am de 47

am de

2-[4-(4-chl oro- En@mwo nt(arbﬁlérolpﬂrérhmyy-phéhmizﬁ#l@efq‘wzcﬁmdamé bc acid 51
2-[ 4- (4- ne2dhoxy- enoxy) phenyl]-1 H benzoi m dazol e- 5-carboxylic a¢id 52
2- [ 4- (4- f|l uor o- FRERPRWi amnqe 1 H benzoi m dazol e- 5 car boxyl ic acig 53
2-[ 2- chl gro=4=(4¢&h A e zote=5=—carbpxylic
acid 54 2-;;41-(AL2hH ?@bﬁ% %r?é"r‘:‘% }Tylfhﬁng&@z%ﬁénﬁ c;]‘aJIzJ%II e-5-carboxylic acid
55 2-[4-(}4-chl ¢ rmﬁbeﬁwa)zolr@h@.@wﬂoxgmwbﬂmidm dazol e-5-carboxylic a¢id 56
2- [ 4- phenlnyy- nhenvl 1 -1 Hbenzoimdazole-5-¢ cid 57
2- (4- phenogél- phe&nla-ghierasddermsthex-methd-phenoani-eherylli1dni de 58
2-[4-(3,4-0ic K H benzoi m dazol e- 5-
car boxylilc aci c%e?;zQﬂﬁ@éEél‘é %%?Eﬁ’dx%{ (grgglﬁp%ré'rﬁj%l sul fanoyl ) - phenyl]-1
H- benzoi ni dazol|@-f3- clﬂ@l‘dl@X(SBLctr%r@CJf-dnéthyICtﬂwer)xy) -phenyl}-1H-
2-[ 4- (4-ni36 o- phenyl sul farmyl hent/ﬁ H benzoi m dazol e-5- carboxylic
acid am de 61 21{9432()173' ﬁéﬁ’@-%ﬁémﬂxé’ ﬁ‘é'ﬁhﬂmyjﬁphenyl ]-1 H benzoi i dazol e- 5-
car boxyl i c—aci L RT T =phenyl ]-1
ot ot gp ol B S OB B Toe g
2- [ 4- (2- napht hy Iamkjéarmyl ) - phenyl ] -1 H benzoi m dazol e- 5-carboxylic |acid
am de
38 2-[4-(3-chloro-4-fluoro-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
39 2-[4-(4-ethyl-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
40 2-[4-(3,4-dimethoxy-phenylisulfanyl)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide
41 2-[4-(4-chloro-phenylsulfanyl)-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide
42 2-[6-(4-chloro-phenylsulfanyl)-pyridin-3-yl]-1H-benzoimidazole-5-
carboxylic acid amide
43 2-[6-(4-methyl-phenylisulfanyl)-pyridin-3-yl]-1H-benzoimidazole-5-
carboxylic acid amide
a4 2-[4-(4-trifluoromethoxy-phenylsulfanyl)-phenyli]-1H-benzoimidazole-
5-carboxylic acid amide
45 2-[4-(4-fluoro-phenyl)-phenyl}-1H-benzoimidazole-5-carboxylic acid
amide
46 2-[4-phenyl-phenyl]-1H-benzoimidazole-5-carboxylic acid amide
47 2-[4-(2-chloro-phenyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
48 2-[4-(4-chloro-phenyl)-phenyl]}-1H-benzoimidazole-5-carboxylic acid
amide
49 2-[4-(2-pyridyl)-phenyl]-1H-benzoimidazole-5-carboxylic acid amide
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64 2-[4-(4-net hoxy-phenyl sul fanoyl ) - phenyl]-1 H benzoi m dazol e- 5-
carboxylic acid am de 65

2-{4-[ (4-wbloawseophenyl ) - met hyl - sul f anoyl ] - phenyl }-1 H -  PCT/US02/33371
benzoi m dazol e- 5-carboxylic acid am de 66

2-[4-(4-norpholi no 4-yl - phenyl sul f anoyl ) -phenyl]-1 H -

benzoi m dazol e- 2-piafbeigtd-phesody)aihietsi]9/H-benzoimidazole-5-carboxylic
2-[4- (3, 4-%0 chl oro enzenesul fonyl am no) - phenyl ]-1 H -
benzoi m dazol e-|HCithr boxyl i C aC| d am de 68

6- chl or o- 2=14=(3 A A 3 1 s e=5—121 WO
03/ 032984 £ S RO W?hac?'ﬂf‘#n?%"eﬂ%@%'%%ﬂbw

2-[ 4- (4- et OX&-aﬁftﬁnoxy) phenyl ]-1 H benzoi m dazol e-5-carboxylic ag¢id

net hyI am de_Z0 4- (A chl oro- nhnnny\/\ -nhenvl1-1

H benzoi nj 2Rzol é’- - @aﬂlﬂféﬁ@y@h@'\oﬁbpbeﬁ’é'ﬂ ﬂﬁ%ﬁ@mﬂfm'e@ carboxylic acid

2-[ 4- (4- chtoro- St ) carboxyl i
acid am 3e552 ZI%ZELW ’lf‘é %%H;%ﬁéétiw Pﬂﬁ?fiﬁﬂ%ﬂ%ﬁ“ﬁ%&f}g §0| m daélo: g- 5-
car boxylic”aci d gapbede/iiéackt [ 4- (4- chl or o- benzenesul fonyl ) - phenyl ] -1
H benzoi nidazaolle-5- carboxylic acid 74

2-[ g- (4- chb%r o- tﬂe[ﬂz@nﬂtﬁﬂ@l—ph&mw-)méﬁylﬂ ]11‘&b$nmzdﬂZ@iQiﬁzQﬂrbo&dlC@@ldao ylic
acid 75 2 f” 3 brefty e ne- 5-

car boxyl i 58¢i d %Eﬁ QEHWQFOZPFQ"YX‘péﬁPgI g%‘i’@?@@r‘i ¥ &éT?TEOXyTTUéYCId &

i

H-im dazor%ﬁ

2-{4-[4-(4- Iucjrzgkzp ﬁkF)Syb%rl]p I ?ﬂﬁdé ﬁﬁlldgﬁg% ?arlbéﬁyb%ﬁglgl m dazol ¢-
5- car boxy[ 57 adi g ﬁhdﬂoi}ﬂpﬁelﬁy‘l}ﬂﬂ/—t(él%irdid@zafe}lﬁa)suﬁomerai‘ld amidy| | - phenyl }-1

H benzoi nidazolle-5- _carbaxylic acid anide
2-[4-(3,4-dichloro-phenylsulfamoyl)-phenyi]-1H-benzoimidazole-5-

IJ

58
carboxylic acid amide

59 2-[4-(4-chloro-phenylsulfamoyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

60 2-[4-(4-nitro-phenylsulfamoyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

61 2-[4-(4-bromo-phenylsulfamoyi)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide

62 2-[4-(4-trifluoromethyl-phenylsulfamoyl)-phenyl]-1H-benzoimidazole-
5-carboxylic acid amide

63 2-[4-(2-naphthylsulfamoyl)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide

" 2-[4-(4-methoxy-phenylsulfamoyl)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide

65 2-{4-[(4-chloro-phenyl)-methyl-sulfamoyl]-phenyl}-1H-
benzoimidazole-5-carboxylic acid amide

66 2-[4-(4-morpholino-4-yl-phenylsulfamoyl)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide

67 2-[4-(3,4-dichloro-benzenesulfonylamino)-phenyl]-1H-

benzoimidazole-5-carboxylic acid amide

68 6-chloro-2-[4-(3,4-dichloro-phenoxy)-phenyl]-1H-benzoimidazole-5-
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79 2-{4-[4-(3-chloro-phenyl)-piperazin-1-yl]-phenyl}-1 H benzoi m dazol e-
5-carboxylic acid am de 80 2-[4-(4-phenyl -piperazin-1-yi)-phenyl]-1

H benzoi rvOaz0s®86- car boxylic acid am de 81

2-{4-[4-(2,3-di

benzoi m dazol e-

chl or o- phenyl ) - pi perazi n-1-yl ] -phenyl }-1 H
5-carboxylic acid am de

PCT/US02/33371

2-{4-[4-(4- et |
benzoi m dazal e

N@XbaXyRO BEid-amider azi n- 1-yl [ - phenyl }-1 H 82

B-carboxvlic acid amide 83

2-{4-[4-(4-ni t1
car boxyl i O%ci ¢
H- benzoi m dazol

8-[BHényeihgxymhensxy)-phenyll-hHenzpimidazpiens-sarhaadiol ef

am 2:14-(benzo[ 1, 3] di oxol -5-yl oxy) - phenyl ] -1
@9@-'%%53’?@@'%3/ 032984 PCT/ US02/ 33371 carboxylic aci

85 2-[4-(4-am i
am de 86 |Z] 4-
5-carboxylic ac

=PGRS0 BRGHOAY)-phehy Ipa PEDé: siidelz0i S 5ot boxyicl ©

4-met hanesul f onyl am no- phenoxy) - phenyl ] -1 H-benzoi m

iagtichmietieyl@Mide- [ 4- (4- hydr oxy- phenyl sul fanyl ) - phenyl ] -

H- benzoi mdazot
2-[4-(4-tr7o|m)-:
acid am de 89 1
H- benzoi mi_dazol

A RS R PR e R L oz 2P o B car

thfbddti€ Bcidoampte2- hyd roxy-p hen oxy)-p he nyl]- 1

e-5- carboxvlic acid am de 90

2-[4-(4-qghl oro-

acid am dd91 2

H- benzoi m dazol

2-Hydr-hlgrophenzenesulfinghsphenylihbargrimidazaed-5- car

O ] 0,0 e oo fan)-phens) -3

2- [ 4- (napht hal ¢
2-[4-(4-air o

1= =04Lémwbc-ﬁén¢iéﬁdsuﬂfohympnéﬁ¥]|]rﬂﬁlﬁlzéﬁ@ir’ﬁic&ubfelaic aci

3-trifluoronethyl - phenoxy)-p

) ( enyl]-1 H
carboxylic acid

)

74

2-[4-(4-chloro-benzenesulfinyl)-phenyl]-1H-benzoimidazole-5-

carboxylic acid

75

2-[4-(3,4-dichloro-phenoxy)-phenyl}-1H-imidazo[4,5-b]pyridine-5-

carboxylic acid amide

76

2-[4-(4-chloro-phenoxy)-phenyl]-1H-imidazo[4,5-b]pyridine-5-

carboxylic acid amide

77

2-{4-[4-(4-fluoro-phenyl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-

5-carboxylic acid amide

78

2-{4-[4-(pyridin-2-yl)-piperazin-1-yl]-phenyli}-1H-benzoimidazole-5-

carboxylic acid amide

79

2-{4-[4-(3-chloro-phenyl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-

5-carboxylic acid amide

80

2-[4-(4-phenyl-piperazin-1-yl)-phenyl]-1H-benzoimidazole-5-

carboxylic acid amide

81

2-{4-[4-(2,3-dichloro-phenyl)-piperazin-1-yl}-phenyi}-1H-
benzoimidazole-5-carboxylic acid amide

82

2-{4-[4-(4-methoxy-phenyl)-piperazin-1-yl]-phenyl}-1H-

benzoimidazole-5-carboxylic acid amide

83

2-{4-[4-(4-nitro-phenyl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide

84

2-[4-(benzo[1,3]dioxol-5-yloxy)-phenyl]-1 H-benzoimidazole-5-
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93 benzoi m dazol e-5-sul fonic acid am de 94

2-[4- (4-chl or o- phenoxy) - phenyl ] -1 H benzoi m dazol e-5-sul fonic acid
2-[4- (2, woioshsBo- phenyl sul f anmoyl ) - phenyl ] -1 H benzoi m d2eoltse533390
carboxylic acid am de 96 2-[4-(3-chl oro-phenoxy)-3-nitro-phenyl]-1
H benzoi m dazol e-5- carboxylic acid am de 97

am de

2- [ 4- (4-ijodo- pHeeryyliieiy biide H benzoi m dazol e- 5-carboxylic acid jani de
98 2-(4-phenyl darbannyl - phenyl)-1 H benzoimi dazale-5-carbaxylic acid amide
99 2-[ 4- (|4- chl qra[4eteaminaipbanoyy yphemyisl H-benroiseidasolerreaioxyls  caf boxyl i c
acid ani de200 |2 2 14 Bfé chl or o- phenyl ) - net hyl - car banoyl ] - phenyl }-1 i 123
WO 03/ 032984 PCH Q.%@ 8371 benzoi ni dazol e-5-car boxylic acid am de|106A
2-[4-(4-N thoxy-m[}ﬁgwwhéﬁégulﬂonpmﬂﬁbhﬁnaxpf REhAJ- quIZ@érQoﬁnld@QbféO (ylic
aci d am deg@ 068 2-[ 4- (3- Met hoxy- phenyl sul fany ? phenyl ]

H benzoi m dazol

acid am dey418. |A )
chl or o- phienoxy) dﬁé\fbb iélé’hd?a);ﬂde 3H- benzoi m dazol e- 5-carboxylic aci d
2- [4-(4-ichl ord-phenyl am no)-phenyl]-3H henzoi m dazol e-5-carboxylic
am de; 5 2- [4 (4-bromo-3-hydroxy-phenoxy)-phenyl]-1H-benzoimidazole-5-
2-[4-(4-_(:h$%rp math I am no henoxy) phenyl ] - 3H benzoi m dazol e- 5
car boxylic acid C:?r?b ql f’ﬂd‘ghl or o- 3- net hanesul f onyl am no- phenoxy
Cur T Aoyl | soency] heﬁ‘y"??‘? ﬁﬂﬁ?ﬁ%“gPﬁf%’%?é‘f‘“??‘lﬁ’i’?b%?[i??ﬁﬂz%‘?‘%‘%% a4
carboxylic acid amide
2-[4-(4-chloro-3-hydroxy-phenoxy)-phenyi}-1H-benzoimidazole-5-
%0 carboxylic acid amide
2-[4-(3-chloro-4-fluoro-phenylsulfanyl)-phenyl}-1H-benzoimidazole-5-
o sulfonic acid amide
2-[4-(naphthalen-2-yloxy)-phenyl]-1H-benzoimidazole-5-sulfonic acid
%2 amide
93 2-[4-(4-chloro-3-trifluoromethyl-phenoxy)-phenylj-1H-
benzoimidazole-5-sulfonic acid amide
2-[4-(4-chloro-phenoxy)-phenyl}-1H-benzoimidazole-5-sulfonic acid
o amide
95 2-[4-(2,4-dichloro-phenylsulfamoyl)-phenyl]-1 H-benzoimidazole-‘S-
carboxylic acid amide
2-[4-(3-chloro-phenoxy)-3-nitro-phenyi]-1H-benzoimidazole-5-
% carboxylic acid amide
o7 2-[4-(4-iodo-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
08 2-(4-phenylcarbamoyl-phenyt)-1H-benzoimidazole-5-carboxylic acid
amide
99 2-[4-(4-chloro-phenylcarbamoyl)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide
100 | 2-{4-[(4-chloro-phenyl)-methyl-carbamoyl]-phenyl}-1H-

Barhm(ryb@aylﬂlafmd@l d am de and 106C

Eﬁ giiﬁgoﬁ% Eof

Xyl i c
[[6-(4-
am de;
aci d

p—

2-1 3-
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chl or 0- 4- (4- chl or o- phenyl sul fanoyl ) - phenyl ] - 3H benzoi m dazol e- 5- car boxylic

10 acid am de;

2- [ 6- (4- cWbaswo3Benyl sul f amoyl ) - pyri di n-3-yl ] - 3H benzoi m a¢azalisez2/58371

carboxylic acid am de;

2-[6-(3, 4-di chl oro-phenyl sul fanoyl ) -pyridin-3-yl]-3H

benzoi m dazol e- hepbimigalbe-aeatbaxylicdacid amide

2-[6-(2, 4-di chlloro- phenyl sul f anoyl ) - _

pz)y[ i6 d |( n- 3;] %/ (lz;]ﬁ, 12-HetfzMathaxzphendsWianybphanyllzdi-henrpimidazole-5-
-[6-(4-c - o .

benéenesul f onyl %r?l%yllﬁﬁp'%?wl%e yl ]-3H benzoi m dazol e-5-carboxylic acid 15

anide. 19 A mgtA i | {f1e1ben idarsiam-er, said

met hod cloh@8B gi ngﬂgag}fe;ﬁd?ngﬁ?g?yﬂlwgﬁrgﬂsubj ectgozgﬁ tgﬁgr apeutically

ef fective armurtcal'b@X)élC;ﬂ%d ﬁﬁh‘é@lﬁndal conposi tion conprising a conpeund of

t he formuita—H)y; dam

admi ni st er'dg@i %(ngﬁ@@ ?tfjm {ﬁ@&{ ﬁ%ﬁW@&@kWWeﬁKﬁ@W%& %5'R a NH
Y-Y2 Rb (Ij Q%ay&%%;’@gﬁmm/ US02/ 33371 wherein Wis COON, -(CO NHR ,
or -(S@2)NHR ; | R is Hor Cl dalkyl: 5 Qis Nor CH Ra and Rb arelH or
hal ogen; Y, Yl and Y2 are i ndependent |y selected fromN and G-Rc with the

fvdrogen: B are nﬁi\pcéﬁiiwﬁqjgés&%&féé“?fﬁ%amﬂ;@%'?%a%@ﬁs.ﬂﬂnSr of h
-OH, - G@HIKW-phe aaZIhEG-%i 1]-3Hb8n 2dihid42XHS-5-carbox it auid achide;@n t he
group consi stin SCPNR2, NR2SO2,  NH,

, CONR2,
pi per azi n-drigrc @rOapbemelamo Jhany!lrdH-benepigtdazola-f-rgiboxyia agid aseidect ed

A e e NI

- C1. 6al kyl carboxylic acid amide; 2-[4-(4-chloro-3-methanesulfonylamino-phenoxy)-

phenyl]-3H-benzoimidazole-5-carboxylic acid amide; 2-[4-(4-chloro-3-
sulfamoyl-phenoxy)-phenyl]-3H-benzoimidazole-5-carboxylic acid amide; 2-[3-
chloro-4-(4-chloro-phenylsulfamoyl)-phenyl]-3H-benzoimidazole-5-carboxylic
10 acid amide; 2-[6-(4-chloro-phenylsulfamoyl)-pyridin-3-yl]-3H-benzoimidazole-5-
carboxylic acid amide; 2-[6-(3,4-dichloro-phenylsulifamoyl)-pyridin-3-yl}-3H-
benzoimidazole-5-carboxylic acid amide; 2-[6-(2,4-dichloro-phenylsulfamoyt)-
pyridin-3-yl}-3H-benzoimidazole-5-carboxylic acid amide; and 2-[6-(4-chloro-
benzenesulfonylamino)-pyridin-3-yl]-3H-benzoimidazole-5-carboxylic acid

15 amide.

19. A method for treating a subject suffering from cancer, said method

comprising (a) administering to said subject a therapeutically effective amount

of a pharmaceutical composition comprising a compound of the formula (1),
20 and (b) damaging the DNA of said subject by administering a DNA damaging

treatment or agent:

W A N Y—Y Ar,
[ )
. N
Ra NH Y1_Y2
Rp U]
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-OC1_6al kyl, -C3_6cycl oal kyl, -0OC3_6cycloal kyl, -CN, -NO2, -N(RY)Rz
(wherein RY and RZ are independently selected fromH or Cl 6alkyl, or may
be taken wogawsmss with the nitrogen of 20 attachment to f@®@CEEN2/83Mer wi se
al i phatic hydrocarbon ring, said ring having 5 to 7 nmenbers, optionally
havi ng one carbon replaced with >0, =N-, >NH or >N(Cl-4al kyl) and
optionally having one or two unsaturated bonds in the ring),

-(CGONRY)RZ, . -(NRCORt (wherein Rt is independently H or Cl_6al kyl), 25
-(N-R ) Sco¥hemin kyl , - (C=0)Cl1_6al kyl, -(S=(On)-CL. 6alkyl (wherein nis

sel ected f Q SN R¥.SCF3, halo, -CF3, -OCF3, -COOH,
- Cl_6al kyIW%@&W y’%&%wzﬁ%i_Gal kyl COOC1_6al kyl ; b) phenyl,
attached alRWwHoadLaaMyt ring nmenbers to a C3_bal kyl noiety 30 to forma

fused 5 to 7 gﬁﬁb&g_ed ring, said fused ring optionally having a second
unsat urat €9 BOhY, CEai d fused ring optionally having one or two nenbers

repl aced wRt Bng B\ are¥Por kAGgeh; >N(Cl- . al kyl) except that no such
replacenent 1s permtted where the fused ring is 125 WD 03/ 032984

PCT/ US02/ 383Y1iand Yammd indepeadentin setectac raon N rangt Gt with Behgrovisaithehi d

fused ri ti onal ' ' C=0 th
fused r1nge Shticart Y. Vodnd Yoate nEARE B BB 2T R BhECHT pVsbery 5 1"
nonocycl i CRagRAHEPeRYEHtRCSIEEBd FFdtH Phé @rdutdcdnsistingef 3] LOR, -84 IS,

having a carbon atom whi ch is the point of attachnment, having one or two
car borl0at ons -BEpb.dvala, #3F3MntfdCbgt i onal |y nmono- or di-substituted with RP;

hhving. o chiese Bl SFAnF BRI 810, 38 b SONE 0., 21 o one
or two car borNHi,t(g)@NRz,epip@e@gnWyll&raaml/almibwdattachrrent at two adj acent

carbon ri nﬁz menbers to a three nenbered hydrocarbon noiety to forma fused
five nenbeReis Har&meglkyliri ng, which noi ety has one carbon atom repl aced by

>0, Ar, is selected from the group consisting of:
15 a) phenyl, optionally mono-, di- or tri-substituted with RP;
R is selected from the group consisting of —OH, -C4alkyt,
-OC.¢alkyl, -Cs.scycloalkyl, -OCa.scycloalkyl, -CN, -NO,, -N(R*)R*
(wherein R and R* are independently selected from H or
Cs.salkyl, or may be taken together with the nitrogen of
20 attachment to form an otherwise aliphatic hydrocarbon ring, said
ring having 5 to 7 members, optionally having one carbon
replaced with >0, =N-, >NH or >N(C4.salkyl) and optionally having
one or two unsaturated bonds in the ring), -(C=O)N(RY)R?,
-(N-RY)COR (wherein R!is independently H or Cyalkyl),
25 «(N-R"Y)S0,C.salkyl, -(C=0)C1.alkyl, ~(S=(0)n)-C1.saikyl (wherein
n is selected from 0, 1 or 2), -SON(RY)R?, -SCF3, halo, -CF3,
-OCF3, -COOH, -C4.4alkylCOOH, -COOCsalkyi and
-C1.6alkylCOOC .salkyl;
b) phenyl, attached at two adjacent ring members to a Cs.salkyl moiety
30 to form a fused 5 to 7 membered ring, said fused ring optionally
having a second unsaturated bond, said fused ring optionally having
one or two members replaced with, =N-, >0, >NH or >N(C.salkyl)

except that no such replacement is permitted where the fused ring is
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>S, >NH or >N(Cl_4al kyl) and which noiety has up to one additional 15
carbon atomoptionally replaced by N, the fused rings optionally nono-,

di - or trwogaksmstuted with RP; e) a nonocyclic aronatic RgESeas3O0N group
havi ng six ring carbon atons, having a carbon atom which is the point of
attachnent, having zero, one or two carbon atons replaced by N, and having
20 attachnment at tHwoeadjeredanddwskaseconaunsateatedtbond, ndsaidiisiedr ed

hyd b iety to f fused_ si b tic.ri i ch
ot ety has zero.  §6 QRHOAALY baViBE P SHBon FanTReE IFRgoRe WhetiReder | ngs
optionally nmono-, fgded fhgd Bhﬁcﬁﬁ_éﬁ?trhéh’é-?@j-%rtth-s'ﬁ'ﬁistiﬁﬁed Wwith RRanocyclic

aromati ¢ hydrocarbon group having five ring carbon atoms, having a carbon
at om whi ch is t&eapovpnocysiic arometenbydrocaiben geoumeayag Iséqring eanboapl aced by

>0, >S,. > > : kvl ) .. _hayi : i1
opti onél I yHr g|rol a?«%%ﬁ%?%néﬁac%gﬁ %ﬁ%ﬁﬁ”fﬁ%;ﬂ%ﬁ]eﬁ&hf bﬁ%@%ﬁﬁ gg \(fjlvit ?hm RP;
30 g) a nonocycli R Ehé 6r Wl EQtRdhRABNE RipladeaVMbN, Bhd @ptibRgINEmdpen

atonms, having a carbon at om which is the point of attachnent, “having one
carbon at om r epl ac¥disybsiiutedanit R or >N( Cl4al kyl ), and havi ng attachnent

R e S R G e e

ring, which noi et yatbms, Beviag socbon atovd whith i poiat of sitdctraenty N, the
fused rings optionally nono-, di- or tri-substituted wth RP; and 5 and
enantil®ners, di ast@vERHE8"S, AR\ Op BP FRERAN A0S (epiaerdh byl @ndd1aving est er s

ol el " & RS E AT AR AP AT S BT . o 1
19 wherein Wis C@kinbetédthididcarbon(r0StiNee form a fused five membered

aromatic ring, which moiety has one carbon atom replaced by >0,

>S, >NH or >N(C.salkyl) and which moiety has up to one additional

15 carbon atom optionally replaced by N, the fused rings optionally
mono-, di- or tri-substituted with RP;

e) a monocyclic aromatic hydrocarbon group having six ring carbon
atoms, having a carbon atom which is the point of attachment,
having zero, one or two carbon atoms replaced by N, and having

20 attachment at two adjacent carbon ring members to a four
membered hydrocarbon moiety to form a fused six membered
aromatic ring, which moiety has zero, one or two carbon atoms
replaced by N, the fused rings optionally mono-, di- or tri-substituted
with R”;

25 f) a monocyclic aromatic hydrocarbon group having five ring carbon
atoms, having a carbon atom which is the point of attachment,
having one carbon atom replaced by >0, >S, >NH or >N(Cq4alkyl),
having up to one additional carbon atom optionally replaced by N,
and optionally mono- or di-substituted with R,

30 g) a monocyclic aromatic hydrocarbon group having five ring carbon
atoms, having a carbon atom which is the point of attachment,
having one carbon atom replaced by >0, >S, >NH or >N(C.4alkyl),
and having attachment at two adjacent carbon ring members to a
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22. The nethod of claim 19 wherein Ra and Rb are independently H C or F.
15 23. The nmethod of claim 19 wherein Y, Y1 and Y2 are C-Re. 24. The nethod
of claimwOoasein Rc is selected fromthe group consi st iPag/Uset/333H - CH,
-CH3, -CH2CH3, -SCF3, -F, -d, -Br, I, -CF3 and -OCF3. 20 25. The nethod of
claim19 wherein Rc is selected fromthe group consisting of H F, d,

CH3, OCH3. 26. Théommmlemberéddiydmuaﬂ%rvmajyrtomﬁm asfesed sedmemberedie gr oup
conS|st|ng of 0, SOPNCH3, NHSOZ2, N SO2, NH CONH, 25
CONCH3, pi per azi naiowagpﬁngawémgz QlRty 8%? ZEEh Pne9T wehearheRERMSt ¢l ai m 19

wherein Zis sel e?éﬁl@cé&‘?ﬂﬂﬂlhﬁe%@éﬁ?nﬁ@é‘ébﬁéhﬂ@ m@ﬁoO di<or tH3ub3fRite O2NH,
NHSO2, NH and CONN. of claim’19 wherein Zis sel ected

from the group coN\GifBRf’r@\d of 0 S SO SO2 and SO2NH. 127 WD 03/ 032984

PCT/ USQ2/ 33371 thd f_cl 9..wh Al t
Cubst  ut e asnors dRRPBerrs agcsﬁﬁﬁalﬂvoaéq%nsé‘rﬁ% B SForheny1
b) tetraligramides tﬁeﬁgofS yl, chroman-5, 6, or 8-yl, benzo-1, 2-pyran-5, 6,

7 8-yl, 5 benzo-2, 3-pyron- 5 6, 7 or 8-yl, counarln 5 6, 7 or 8-yl,

i socoumarin-5, 6, 7 or 8- yl, benzo-1, 3, 2- benzoxazin 5, 6, 7 or 8-yl,
benzo-1, 4- 'ox - 7 or
8-yl, 1.2, ?E‘P‘?HH%HP@&’? &‘aﬁ Whéré%%f}ls ﬁ @é)ﬁﬁ% 7 or

8-yl, 2, 39@){%@9@@0(3@@]\;1*5 hiin-5, 6, 7 or 8 yI
1, 2, 3 4- tetrahydr0|squ|noI|n 5 10 6, 7 or 8-yl, |ndene 4, 5, 6, or 7-yl,
1, 2 19 4-tetrahydronapth-5, 6, 7, or 8 yl, 1,2- di hydr oi soi ndol 0-4, 5, 6,

oYY 57515 TR ARBEAE e £ whordt VT3 DODRETEORT: 6 88, S 0

7-yl, 2,3-di hydrobenzot hi ophen-4, 5, 6 or 7 yI

2, 3- d| hydr oben20| m dazol 5, 6 or pycridinyl, py Lnyl,
pyri m di ny?2- pythemsthed, Ofdﬁa’B‘eT%WJZ‘ﬁﬁ%T\{ Hﬁ 36%/ e%dﬁﬁﬁ& [3'? ﬁl ngen- 4,
5 6 or 7-yl, benzofuran-4, 5, 6 or 7-yl, |ndoI 5, 6 or 7-yl,

benzt hi azol -4, 5 6 or 7-yl, benzim dazo-4, 5, 6
15 23. The method of claim 19 wherein Y, Y4 and Y- are C-R..

24. The method of claim 19 wherein R is selected from the group consisting
of —-H, —OH, -CH3, -CH2CHjs, -SCF3, -F, -Cl, -Br, |, -CF3 and -OCFs3.

20 25. The method of claim 19 wherein R, is selected from the group consisting
of H, F, Cl, CH3, OCHjs.

26. The method of claim 19 wherein Z is selected from the group consisting
of O, S, SO, SO,, SO,NH, SO,NCH3;, NHSO2, NCH3SO2, NH, CONH,

25 CONCHg3, piperazin-1,4-diyl and a covalent bond.

27. The method of claim 19 wherein Z is selected from the group consisting
of O, S, SO, SO, SO,NH, NHSO,, NH and CONH.

30 28. The method of claim 19 wherein Z is selected from the group consisting
of O, §, SO, SO, and SO,NH.
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or 7-yl, indazol-4, 5, 6 or 7-yl, 1 Hpyrrolo[2,3-b]lpyridin-4, 5 or 6-yl, 1
H pyrrolo[ 3,2-c]pyridin-4, 6 or 7-yl, 1 Hpyrrolo[2,3-c]pyridin-4, 5 or
7-yl,  20W0 ostopapss ol of 3, 2-b] pyridin-5, 6 or 7-yl, purin-2Pgir/use)/33371

i soquinolin-5 6, 7 or 8-yl, quinolin-5 6, 7 or 8-yl, quinoxalin-5, 6, 7
or 8-yl, quinazolin-5, 6, 7 or 8-yl, naphthyridinyl, f) furanyl, oxazolyl,

i soxazol yl29.t thﬂ@mod bhelaim 1@l wherstrt Afapptignallypsubstityted withiRag ol y! |
pyrazolyl, and 25 g) benzoxazol-2-yl, benzothi ophen-2 or 3-yl, benzof ur an- 2
or 3-yl, i%ﬁﬁteéfr@m the gtoupo%q{ﬁwnaﬂl -2-yl, benzini dazo-2-yl ,

I ndazol - %I %ﬁ_ pyrrol o[ 2,3-b]pyridin- 2 or 3-yl, 1
H pyrrol of CT yridin-2 or 3-yl, | H-pyrrolo[23c]pyr|d|n20r 3-yl, 1

Iil-gpz/\;]rol o[tiéAtbtbjhpyﬁ |ﬁj|7n<?||28qf c&{gﬂnanﬁﬁuﬁi 7-8-8#yl, b80zad.2-Pyeambt Goti8efl, cl ai m
erein t, o ona t ed th | ect ed f.

consi st ng oPeh BpﬁTBWSﬂn ga@?%ﬁﬁ@/%ﬁw ésg/b §73§g'§$§°ue'ﬂ?r"a%?len9r5?up
6, 7 or 8-yl ohé?%ﬁz&ﬂ @'%éﬁz&(azﬁh 57607 oB8WI, benzo-1,4-dioxan-5, 6, 7 or

1,2,3,4-tetra qu|no Th-5, 6, or 8.yl, or 8-yl, 1,2, 3, 4-
tetrahydr0| saqduhﬁlS-ﬁa—tétralermqumoﬁn-y‘él,, 7odéng. 4, 5, 6, or 7-yl, 1, 2, 3, 4-

t et rahyd t |

5% i ydr of Aad-tetraplardustoRalins. 6,2y B iaRRRfaGss, Por: v'fy”yf ez
2, 3-di hydr oi pdnhid drdfber@ogf 41?1ﬂﬁhn 52637djrf3y§z|rmm,quueapdmuscﬁquuﬁalm%? yl,

2, 3-di hydr obenzot hi oph pyrazi ny

oy iy GerOII’@:aYh inplenea), m@qmwom@ 4 rahgdiinantil, Sp@ndeh han. 4,
, or 7- 0 1
qui nol i n- 5y éi%éﬁ”%s?)ﬁd"@) %ra 7 ylbgaf)gllﬂﬁ?&wsjgﬁélz‘glsilﬁ g{ﬁ (I)BLeﬁylyl

thiazolyl, i sehhb-Az8didx0l-AY6! 6 onl7ry| zm@lnydxbmdomysascdryz-yl and g)
benzoxazol 2-yl, benzothlophen benzof uran- 2 or i.ndol -2 or

3-yl. 15 31. 27hdihydrohanzefurend. . ﬁ90WTé‘¥ gh%dm@rowmyﬁﬁphw'ﬁu@s@lqut ed
Wth RP, is 7-yl, 2,3-dihydrobenzoimidazol-4, 5, 6 or 7-yl,

15 c¢) pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
d) benzoxazol-4, 5, 6 or 7-yl, benzothiophen-4, 5, 6 or 7-yl, benzofuran-4, 5, 6
or 7-yl, indol-4, 5, 6 or 7-yl, benzthiazol-4, 5, 6 or 7-yl, benzimidazo-4, 5, 6
or 7-yl, indazol-4, 5, 6 or 7-yl, 1H-pyrrolo[2,3-b]pyridin-4, 5 or 6-yl,
1H-pyrrolo[3,2-c]pyridin-4, 6 or 7-yl, 1H-pyrrolo[2,3-c]pyridin-4, 5 or 7-yl,
20 1H-pyrrolo[3,2-b]pyridin-5, 6 or 7-yl, purin-2-yl,
e) isoquinolin-5, 6, 7 or 8-yl, quinolin-5, 6, 7 or 8-yl, quinoxalin-5, 6, 7 or 8-y,
quinazolin-5, 6, 7 or 8-yi, naphthyridinyl,
f) furanyl, oxazolyl, isoxazolyl, thiophenyl, thiazolyl, isothiazolyl, pyrrolyl,
imidazolyl, pyrazolyl, and
25 g) benzoxazol-2-yl, benzothiophen-2 or 3-yl, benzofuran-2 or 3-yl, indol-2 or 3-
yl, benzthiazol-2-yl, benzimidazo-2-yl, indazol-3-yl, 1H-pyrrolo[2,3-b]pyridin-
2 or 3-yl, 1H-pyrrolo[3,2-c]pyridin-2 or 3-yl, 1H-pyrrolo[2,3-c]pyridin-2 or 3-yl,
1H-pyrrolo[3,2-b]pyridin-2 or 3-yl, purin-8-yl.

30 30. The method of claim 19 wherein Ary, optionally substituted with RP, is

selected from the group consisting of:

a) phenyl,
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selected fromthe group consisting of: phenyl, benzo-1, 4-dioxan-5, 6, 7 or
8-yl, indene-4, 5, 6, or 7-yl, 1, 2, 3, 4-tetrahydronapth-5, 6, 7, or 8
yl, 2, 3-woiobyshosi ndene-4, 5, 6, or 7-yl, benzo-1, 3-di oxolPCH[USB2/38B70r 7-yl,
20 2, 3-di hydroindol -4, 5, 6 or 7-yl, 2,3-dihydrobenzofuran-4, 5, 6 or 7-yl,
2, 3-di hydr obenzot hi ophen-4, 5, 6 or 7-yl, pyridinyl, benzothiophen-4, 5, 6
or 7- yl, iecpomariars,8, 75or &yhbenzgi, 4+dimkan—5,657068q4l 7 yl, furanyl,

i oonens | A o BB, TP I T ot e

i ncluding t h%t%hﬁﬂ@i%bq&#lém 6, BS7 &%Lgcméntawrs Bh@r oAU, z@sl.sting of
pyridyl, phenyl napht Ayl , 4-chl oro -3-chl’oro phenyl,

4- chl or o- 3- t tétrahysiromanthyd, 6pFeay By, Z-diﬁ/yﬂm@pmdomrénﬁl 6, o iyl ¢4 @-4-f | uor o

phenyl 2f|o r05tr|flur met , nyl, 3, 4-di net hyl
phenyl , ’ 2-na Oingepe ?’u@r%@xlhyt?e'ﬁcﬁ"hg'(?ogo'ﬁ% q‘ﬁ*of’o%r Jﬁ)}yﬁenyl

4-f1 uoro- 3- methigih gﬂPﬁﬁ&bM%%m@I Pheaitydroeénzfyéhonaptdigr 7-y- chi or o-

2- et hyl phenyl , trif uoronethy phen I 4- et hoxy phenyl nethyl

phenyl , 2-f Ribdihydrebarzothiepnen-dy b, BI8siyYl, 2-chl or o- 4- et hyl phenyi ,

4- et hyI phan oxy phenyl , 3-(di net hyl am no)
phenyl , % %&Hdéﬁéﬁyw&iﬁ%dwéf% /[ US02/ 33371 4-cyano phenyl,
2- met hOXy dy m&hlz&imaﬁw#,ﬁ % br 7, tmmzmﬁirbnw 5 desryT-yl, ladaid, &, 6 griveqy|

4- mor phol i no, phenyl , hl oro Ehen dlchloro phenyl ,

bﬁnzol[li) 3]@)hd§629%0“n45 a§n7n@r%ﬂ Wlnolm@ VRIroRy8henyl , 4- br ono- 3- hydr oxy
4 d 4-di chl
 ohanyl - e pRUECIRL K ARIZOM, tnibphohil oa%?l‘;lﬂeﬁwa@@mk’é" i hod of

claim19 \Aheﬂmldazﬁlyllpsjramlﬂcand fromthe group consisting of -OH, -CH3,

Z:?: nggm y@%@ ryl, b&%ﬁﬁﬂ;ﬁ or g&:%ﬂ%ﬁﬁ&@ﬂ %’%g ywdé'r?o@r

- C( O) NH2, 9{0)N(CHS)2 -C(O) NH(CH3), -NHOOCH3, - NCH3COCH3, - NHSO2CHS3,
- NCH3SO2 C(O)CHB - SOCHS3, -302(:H3 - SO2NH2, - SO2NHCH3, - SO2N( CH3) 2,
-SCF3 B5F, -d, |, -CF3, - -000H, - COOCH3, - COOCH2CH3, - NH2,

BT NP0 RE, o RREAT S Lol

3-pyrrolinsdiz¥ed fRorAXhEGRAL ¥ bnsiSRHPER phengt, Benzo-1,4-dioxan-5, 6, 7 or 8-yl
indene-4, 5, 6, or 7-yl, 1, 2, 3, 4-tetrahydronapth-5, 6, 7, or 8 yl, 2, 3-
dihydroindene-4, 5, 6, or 7-yl, benzo-1,3-dioxol-4, 5, 6 or 7-yi,

20 2,3-dihydroindol-4, 5, 6 or 7-yl, 2,3-dihydrobenzofuran-4, 5, 6 or 7-yl,
2,3-dihydrobenzothiophen-4, 5, 6 or 7-yl, pyridinyl, benzothiophen-4, 5, 6 or 7-
yl, benzofuran-4, 5, 6 or 7-yl, indol-4, 5, 6 or 7-yl, furanyl, thiophenyl, pyrrolyl,
pyrazolyl, and benzothiophen-2 or 3-yl, benzofuran-2 or 3-yl and indol-2 or 3yl.

25 32. The method of claim 19 wherein Ary, including the RP substituent, is
selected from the group consisting of pyridyl, phenyl, naphthyl, 4-chloro phenyji,
4-methyi-3-chloro phenyl, 4-chloro-3-trifluoromethyl phenyl, 3,4-dichloro
phenyl, 3-chloro-4-fluoro phenyl, 2-flouro-5-trifluoromethyl, 4-chloro-3-fluoro
phenyl, 3,4-dimethyl phenyl, 2-napthyl, 4-trifluoromethyl phenyl, 4-bromo

30  phenyl, 4-fluoro-3-methyl phenyl, 3-chloro phenyl, tetrahydronapthyl, 5-chloro-
2-methyl phenyl, 3-trifluoromethyl phenyl, 4-methoxy phenyi, 4-methyl phenyi,
2-fluoro-3-trifluoromethyl phenyl, 2-chloro-4-methyl phenyl, 4-ethyl phenyl, 4-
fluoro phenyl, 3,4-dimethoxy phenyt, 3-(dimethylamino) phenyl, 4-nitro phenyi,
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t hi onor phol i n-4-yl, piperazin-1-yl, pyrrolidin-1-yl, honopiperidin-1-yl.
34. The nethod of claim19 wherein RP is selected fromthe group

consi sti ryo®B/0s2984 OH, OCH3, OCF3, -CH3, -CH2CH3, -CF3, -Fpcrasp23Bry -1,
-NH2, 20 -N(CH3) 2, norpholin-4-yl, -NO2, CN, -C(ONH2, -000H, -NHSC2CH3,

- SO2NH2. 5. A npthod _for treating a subject suffering fromcancer, said
met hod cdHEYRRY EEGM) 2 nathexytde | phesyl d-tsiflupwrpethoxyehapyu®i cal | y

ff t've&m&wﬁ L ARG | b DL S onpound
gel ggt Ied fromt hee%’ Igr ou r1cons'|51@ ri%ﬁ,g?, %ﬁ[gt?ﬁg)g’tghgﬁZt&?ﬁgpcry(frggﬂﬂgﬁyﬁab! e, and
(b) danagibenzofit 3[aidxafl, 4%hith05}1ﬂdf‘%t4ib)2’dr@§$ﬂplgba FﬂLMnﬁ)-Mdﬁ@(Whgl nlg] 1
: -[4-(4- - phenoxy) - phen -

- benzol RS &-BHISE BIRATPE) BRI, drehissbB-hydroxy pheny, 2.4-ichior
2-[4-(3-c a o ﬁ{tgé,y : - pt;%, i m dazol e-5- carboxylic
aci[ d grsﬁ de*ﬁl’%& ’?ﬂ%’ﬂ%rﬁ g‘:éo- - téqe?ryﬁgbr‘%]#eltaﬁ;bil_ -p 1r)ioxy) -phenyl ]-1 H 130 WO
03/ 032984 PCT/ US02/ 33371 benzoi m dazol e-5-carboxylic acid am de 4

-[ 4- -4 - - ph |]-1.H i md | e- 5- b i id
e 5 5 B TR RIBOEY bbby R BRI R R bR soup onvo o5
car boxyl i Gogisting6rdeid, ZH4-CRn) Pgﬁc@é,t-;c)éHWHgﬁ-@éWc%g“OXy) -phenyl ] -1

H benzoi mi dazol e~ 5-carboxylic aci

2- [ 4- (4- cHysloprepyll cyslebyiie apsigpeniyb oytiphexyl; sacydopentylz éDeydshaei,boxy! i ¢

o bondd ﬁ?&i“z3@5@@%@'&%@%@%@@3@% %’&Hf-‘r%’f'hw oxy) - phenyl ] - 1
|2+an fZ' {n r-mﬁ)%?ﬁwﬁHﬁégggs?%%m?ﬁi’%&(?gg?g| _r%?jg%’l__es- -CH%ir boxylic
aci d ani deSO2NHz, -SO; 3, -SO2N(CHg)2, -SCF; -F, -Cl, -Br, 1, -CF3, -OCF3,
-COOH, -COOCH3, -COOCH;CHgs, ~NHz, -NHCH3, -N(CHj3)s, -N(CH,CHa)a,
-NCH3(CH(CHz)z), imidazolidin-1-yl, 2-imidazolin-1-yl, pyrazolidin-1-yi,
15 piperidin-1-yl, 2- or 3-pyrrolin-1-yl, 2-pyrazolinyl, morpholin-4-yl,

thiomorpholin-4-yl, piperazin-1-yl, pyrrolidin-1-yl, homopiperidin-1-yl.

34.  The method of claim 19 wherein RP is selected from the group
consisting of H, -OH, OCHs, OCF3, ~-CH3, -CH,CH3, -CF3, -F, -Cl, -Br, -I, -NHa,
20 -N(CHs)2, morpholin-4-yl, -NO, CN, -C(O)NHa, -COOH, -NHSO,CHj3, -SO,NH,.

35. A method for treating a subject suffering from cancer, said method
comprising (a) administering to said subject a therapeutically effective amount
of a pharmaceutical composition comprising a compound selected from the

25  group consisting of those in the attached table, and (b) damaging the DNA of
said subject by administering a DNA damaging treatment or agent;

EX Compound Name

1 2-[4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide

) 2-[4-(3-chloro-4-methyl-phenoxy)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide

3 2-[4-(4-chloro-3-trifluoromethyl-phenoxy)-phenyl]-1 H-
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11 2-[4-(4-brono-phenoxy)-phenyl]-1 H benzoi m dazol e-5-carboxylic

am de 12 2-[4-(4-fluoro-3-nethyl

- phenoxy) - phenyl ] -1 H benzoi m dazol

acid
e-5-

car boxy!l iwOagisksdri de 13 2-[ 4- ( 3-chl or o- phenoxy) - phenyl ] - PCT/US02/33371

H benzoi m dazol e- 5- car boxylic

acid am de 14

2-[4-(5,6,7, 8-tetrahydro-naphthal en-2-yl oxy)-phenyl]-1 H
benzoi m dazol e Ebeoaoimidytd)le &carbaniaj@ddamide
2- [ 4- (5- ghl-oro2-meihv ¥ benzotti-daze 5 5b cFrb xylic
2t d am de, 16 320 @ﬁmdﬁwqweoq%émyp %ME&&' ShRlmigZole-5-carboxylic
H benzoi m4dazol %cEﬁ”aﬁ‘?’d oxylic acid amde 17
2-[4- (4- net hoxy-phenoxy) - phenyl]-1 H benzoim dazol e-5-carboxylic afid
am de 18 |2-[ 4- Q-[HE(GIWHIemﬁé#tnwyc)—ppbm)yy)}phbn&l]bb‘ﬂxmnrzonlalﬂat@e@car bokylic
acid am dé 19 2 EAI& 2-flup -trifluoronet hyl - phenoxy) - phenyl ] -1
H benzoi nfi daz ol SaraGyligac ?“6@23384 PCT/ US02/ 33371 5-carboxylic acif am de
20 2-[4- ([Z-cht omog4 ) sz 8 -
car boxyl ilgg aci d 4 %6% ] Wéet EW%H%%}&Q)}?‘ phen fBe‘i‘l%fﬁ‘n aftle
H benzoi ni dazol es-ﬁamaxjdw(ad:ldtarmded am de 22
2- [ 4- (4- fluoro1phensxy)-pheny g Zate—5 ca*bw\l +e—aetfl am de
23 2-[4- (13, 4-di F?eﬁ"h@zémﬁﬁéﬁdtmoméﬂ%q F?Lerquneﬂg HDIgPEIS5-( o bokyl i c
acid am de 24 2- phenoxy) - phenyl ] - 1
H benzoi ni dazolje- gqé)ﬁmgoxaagwaeam d ami de 25
2-[4-(3-(|N, N-di rza[t4h§8 J-ainethybipeenay)-piteayij 1H-beRzbiemid arole éacarbexyic
car boxyl i|B aci d (H
amide
9 2-[4-(2-naphthyloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
10 2-[4-(4-trifluoromethyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
» 2-[4-(4-bromo-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic
acid amide
1 2-[4-(4-fluoro-3-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
13 2-[4-(3-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
1 2-[4-(5,6,7,8-tetrahydro-naphthalen-2-yloxy)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide
15 2-[4-(5-chloro-2-methyl-phenoxy)-phenyi]-1H-benzoimidazole-5-
carboxylic acid amide
16 2-[4-(3-trifluoromethyl-phenoxy)-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide
i7 2-[4-(4-methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
.8 2-[4-(4-methyl-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
19 2-[4-(2-fluoro-3-trifluoromethyl-phenoxy)-phenyl]-1 H-benzoimidazole-
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26 2-[4-(4-nitro-phenoxy)-phenyl]-1 H benzoi m dazol e- 5- carboxylic acid
am de 27 2-[4-(4-cyano-phenoxy)-phenyl]-1 H benzoi m dazol e-5-car boxylic

aci d am dw028/039841- [ 4- ( 5- car banoyl - PCT/US02/33371
H benzoi m dazol - 2-yl ) - phenoxy] - phenyl }- propionic acid 29
2-[ 4- (3-carboxy-phenoxy) -phenyl]-1 H benzoim dazole-5-carboxylic acid
am ge 3?). 2-[ 4- E-mrbexyl'yd axzid lamidgl phenoxy) phenyl ] 1 H benzoi m dazpl e- 5-
car boxyl i jlc—aci-d—am 6% heqy
H benzoi ni glazol @[‘% @a‘?*ﬂ@@ﬁrﬁeml éﬁe%m{ hé@ylfl' 1FE6hz imidazole-5-
2-[ 3-chl oro-4- noxy) - phenyl ] -1 H- benzoi m dazol e-
5-carboxylic ac yﬁ@%%@‘%mﬁféechl oro-4-(4-chl oro- phenoxy)-phenyl]t1
H benzoi mi dazol Q-@@caﬂhlybpqmammxye){phebnal}ﬂdwébeﬂmeldazole -5-carboxylic acid
2-[ 3-chl grdt 4- (4- f | uor o- 3- net hyl - phenoxy) - phenyl ] -1 H-
benzoi m dazol e|®¥4Bboxyl i ¢ acid ami de 35
2- [ 3- chl oo 4= fE R béHild blécb-cﬂa?t%’o @eldB2984
PCT/ US02/ 33871 Azblgeém m g;%ﬁ%d}g Pa gﬂ%ﬁ-c acid aar% de e
2-[ 3-chl or o- 4- (Cﬁmltiboro 4- met hyI -phenoxy) phenyl] 1 H-
benzoi m dazole-5-carboxylie—ac -G ]IHBJ t l'hdu 6|eu£y)||di||-3-y|)-l
H benzoi nih#l%zol - %4‘6@5‘9%%3/&@,}]9@0)%{}1{)5%"@8 -Benzoimidaz
2-[4-(3-c r o- | fanyl ) - phenyl]-1 H benzoi m dazol e- b-
car boxylifc aci céba%%gmggggf?ﬂ 4- et hyl - phenyl sul fanyl)-phenyl]-1
H- benzoi nj dazol|e@-B-@acadayhoy- phaoody)apheiwl]A’d—l—benzmmldazole -5-carboxylic
2-[ 4- (3, 4-2 met/hoxy- &hgnyl sul fanyl)-phenyl]-1 H benzoi m dazol e- 5-
carboxylif acid %‘aa ice
o5 2-[4-(3-(N,N-dimethyl)amino-phenoxy)-phenyi]-1H-benzoimidazole-5-
carboxylic acid amide
06 2-[4-(4-nitro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
07 2-[4-(4-cyano-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
08 3-{4-[4-(5-carbamoyl-1H-benzoimidazol-2-yl)-phenoxyl-phenyi}-
propionic acid
09 2-[4-(3-carboxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
30 2-[4-(3-diethylcarbamoyl-phenoxy)-phenyl]-1 H-benzoimidazole-5-
carboxylic acid amide
31 2-[4-(3-pyridyloxy)-phenyl]-1H-benzoimidazole-5-carboxylic acid
amide
32 2-[3-chloro-4-(3,4-dimethoxy-phenoxy)-phenyl]-1H-benzoimidazole-
5-carboxylic acid amide
23 2-[2-chloro-4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
34 2-[3-chloro-4-(4-fluoro-3-methyl-phenoxy)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide
35 2-[3-chloro-4-(2-methoxy-4-methyl-phenoxy)-phenyl]-1H-
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41 2-[4-(4-chloro-phenyl sul fanyl)-phenyl]-1 H benzoi m dazol e-5- carboxylic

acid amde 42 2-[6-(4-chl oro-phenyl sul fanyl)-pyridin-3-yl]-1
H benzoi rvOaz0s®86- car boxylic acid am de 43 PCT/US02/33371
2-[6- (4-nmet hyl - phenyl sul fanyl )-pyridin-3-yl]-1 H benzoi m dazol e- 5-
carboxylic acid amde 44 2-[14-(4-trifluoronethoxy-phenylsulfanyl)-phenyl]-1
H- benzoi i dazo| benZoimiddmmierbiaarboxyicatidlamidge
2- [ 4-(4- |l uor ol nhenvl-nhenvl1-1_ H bhenzoim dazol-e uCX‘ I : e a\,: am de
36[ ZEg )Egnyl | BH3repiqro- @ﬁ@ﬁﬁ%ﬁrﬁ‘é@b‘f’@%oﬁarwu aci d ani de 47
-[4-(2-¢HPoro I zol e-5-carboxylic acid am de
48 2-[4-(4-chl DfBgﬁp '@1@%‘6‘?@% clar ?ﬁeﬁ%@ﬁ%% dazol e-5-carboxylic acid
am de 49(2-T4-(2- (gyﬁ.tcnlyib}y- mdmla yi)-1H-benzaimidatzoteSecaiboryliwoagitii ¢ aci d
ani de 503Z-[ 4; ( - chl or o- phenoxy) - phenyl ] -1 H benzoi m dazol e- 5- car boxyl i c
aci g g% 2-14-(4 mi‘ﬂfhoxy phenoxy) phenyl]-1 H benzoi ni dazol e-5- carboxylic
aci 4=+ Sl %m A l'ic
acid 133390 03?(%338‘3 1%‘} ﬁg%')?/ @@%%ém@w TPreh20Ridaslelsy
2- [ 2- chl ¢r 0- 4- ( arbuxgli®aptemidy) - phenyl ]-1 H benzm m dazol e-5- car boxyl ic
acid 54 "-[A-(A nitro-pheno - nhen L han arbeeHd i c acid
55 2- 4- g?chl hPd4rheatDylpharatsuit ' bid 56
2-[ 4- phenoXy- p1§§l¥il e}rﬁ' H- benzoi m dazol e- 5-carboxylic acid 57
2- (4- phenoxy- ph H benzoi m dazol e-5-sulfonic acid am de 58
2-[ 4- (3, 4- di chl or[a=(Bhrahsttbkpphyhyisplizmy)-phényii-bereyizoirdaizabie-5-
car boxyl ii@dQaci d am de 59 2-[ 4-(4-chl oro-phenyl sul fanoyl)-phenyl]-1
H benzoi i dazol agoxylic acid amide
A1 2-[4-(4-chloro-phenyisulfanyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
42 2-[6-(4-chloro-phenylsulfanyl)-pyridin-3-yl}-1H-benzoimidazole-5-
carboxylic acid amide
43 2-[6-(4-methyl-phenylsulfanyl)-pyridin-3-yl]-1H-benzoimidazole-5-
carboxylic acid amide
a4 2-[4-(4-trifluoromethoxy-phenyisulfanyl)-phenyl]-1 H-benzoimidazole-
5-carboxylic acid amide
45 2-[4-(4-fluoro-phenyl)-phenyl]-1 H-benzoimidazole-5-carboxylic acid
amide
46 2-[4-phenyl-phenyl]-1H-benzoimidazole-5-carboxylic acid amide
47 2-[4-(2-chloro-phenyl)-phenyi]-1 H-benzoimidazole-5-carboxylic acid
amide
48 2-[4-(4-chloro-phenyl)-phenyi}-1H-benzoimidazole-5-carboxylic acid
amide
49 2-[4-(2-pyridyl)-phenyl}-1H-benzoimidazole-5-carboxylic acid amide
50 2-[4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid
51 2-[4-(4-methoxy-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid .
52 2-[4-(4-fluoro-phenoxy)-phenyl}-1H-benzoimidazole-5-carboxylic acid
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carboxylic acid am de 60 2-[4-(4-nitro-phenylsulfamoyl)-phenyl]-1
H benzoi m dazol e-5- carboxylic acid am de 61

2- [ 4- (4- bwvormorppeeny| sul f anoyl ) - phenyl | -
acid amde 62 2-[4-(4-trifluoronethyl

- phenyl sul f anoyl ) - phenyl ] -1

1 H benzoi m dazol ePBI/USar/BE3RY| i C

H benzoi pidazole- 5-carboxylic acid amde 63 __
2- [ 4- (2- papht hy?@ﬂchbnﬁ@ﬂ-ﬁ-phléfgrpPGHOW)MI]TW&QEBK@"TW%@‘%@XyI ic| acid
am ge 6|4 5 [4-(4- ﬁgég%é%éghenyl sul f anoyl ) - phenyl ] -1 H benzoi m dazol|e- 5-
car boxyl | c aci |°
benzol 1t Hosol ot 2N eAt o e b0 el MEpoRRombitiazdls carboxylc acid
g -[ 4- (4- p®Bphoj EWMIGmWmeH%NWIHwbpnmmlpaaola|=5-carboxyllc acid
enzoi m dazolek5-gcarboxtic—aci-d-amde
2-[ 4- (3, 458 chl %ﬂ%—%’@ﬁ?éﬁ'@é‘ﬁﬂv'&fﬁﬁhﬁﬁ'w dazolsrPrcarbpxylic acid
benzoi m ggzoter
6- chl or ot 57[ 4- g i‘ﬁé{é@ﬁ&ybeﬂﬁ@nox%%ﬁ dﬁoﬁ 5@%@#&%?%‘:1(%9 dFe 5-
car boxyl ['c aci UZW(QQ §iehdro- %héﬂyl%&lfém&zf)mmfnwwﬁbbﬁw ihiddzole-5-
H-benzoi nb8azo| e-5-carboxylic acid yl am de 7
2£ﬁ|(4 chl or of W@%X‘j@ a@d@WIUP 1 H benzoi mi dazol e-5-carboxylic acjd
met hyl amde—13% uau SO 3374
2-[ 4- (4- cBhor of %‘g%z(é %Pf@?ﬁﬂy}g%fﬁgfﬂﬁ p’tidrisﬁ]bglﬁ-zb&n%o a'QgFO'_ - carboxylic
acid am de 72 Pchdhokftichtiaramiaenzenesul finyl)-phenyl]-1 H benzoi m dazol e- 5-
carboxylic acid amde 73 2-[4-(4-chloro-henz
H benzoi fi_dazo| 2-[4-(4guirophenylsuliameyh-phenyl]- “1H-benzoimidazole-5-
2-[4- (4-¢cRVor °'8aer%%?<9ﬁ?8'cﬂé'a”ﬁﬁd£ phenyl]-1 H benzoi m dazol e- 5-

2-[4-(4-bromo-phenylsulfamoyl)-phenyi]-1H-benzoimidazole-5-

o1 carboxylic acid amide

62 2-[4-(4-trifluoromethyl-phenyisulfamoyl)-phenyl]-1H-benzoimidazole-
5-carboxylic acid amide

63 2-[4-(2-naphthylsulfamoyl)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide

64 2-[4-(4-methoxy-phenylsulfamoyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

65 2-{4-[(4-chloro-phenyl)-methyl-sulfamoyl]-phenyl}-1H-
benzoimidazole-5-carboxylic acid amide

66 2-[4-(4-morpholino-4-yl-phenylsulfamoyl)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide

67 2-[4-(3,4-dichloro-benzenesulfonylamino)-phenyl]-1H-
benzoimidazole-5-carboxylic acid amide

68 6-chloro-2-[4-(3,4-dichloro-phenoxy)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide

69 2-[4-(4-methoxy-phenoxy)-phenyi}-1H-benzoimidazole-5-carboxylic
acid methylamide

20 2-[4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic

acid methylamide
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carboxylic acid 75 2-[4-(3, 4-di chl oro- phenoxy) - phenyl ]-1
H i m dazo[ 4, 5- b] pyri di ne-5- carboxylic acid am de 76
2- [ 4- (4- cWDaso3PBenoxy) - phenyl ] -1 H i m dazo[ 4, 5-b] pyri di n@CIASoasI30KYy| i C

acid amde 77 2-{4-[4-(4-fluoro-phenyl)-piperazin-1-

yl']-phenyl }-1

H benzoi m_.dazol e- _5-carboxylic acid am de 78
2-{4-[4- (pyridijn2-§ wphMrpé)mene&ulfqr]yl grrenyl]itH-benBeimidandlddrol e- 5-
car boxylic dcid a
2-{4-[ 4- (B-chl or??"b%l(lgﬂ’j‘c'%.aﬂ@?sﬂ n-1-yl]-phenyl }-1 H benzoi ni dazole
5- car boxy|i c ad g A(4-28IcrE- b%dzénééulﬁﬁ;ﬂylwhe@ylm%ér&dmlﬂa)zo@sﬂyl I-
H benzoi m @3zolje- 5- carboxylic acid amd
2-{4-[4- (2, 3-di mrbenylmmu9|amlg9pera2| n-1- yl ]-phenyl }-1 H
benzoi m dazot c- aci
2 (4[4 (Boget e TReT Ay B e aa TR Y e Pengopidazole:5-
benzoi m dazol e-\cABoRANKYAdIG aci d am de 83
2-{4-[4-(4-nitrjo-phenyl)-pi perazin-1-yl]-phenyl}-1 H benzoi n dazol e-
car boxyl i ¢_aci d %H%cabrg-t{emz(ebealzlﬁl[l)l -BhenykoH-tsenaainidazolehy| ] - 1
H benzoi m dazol e rbox%l ic acid am de 85
2-[4-(4-am no- phccﬁ{89§ yI ]-1 H benzoi m dazol e-5-carboxylic acig
86 2-[4- (#i- met NapleAld uodyhiare ﬁeHB hﬁ%fhida%o dihélgzol e-
5- car boxy| 76 ac|i dﬁgﬁ’de 135 03/%9 984 y CT/ uso2/ 3?3 5%"7
2-[ 4- (4- hydr oxy}- qﬂfbﬂyylm¢ldMI§iephenyl 1-1 H benzoi mi dazol e-5- car box
acid anm de—88—214—(4brom = ) )/
H benzoi m ?gzol g'&'%’&ﬂ%%ﬂhe@o&} Bﬁ%rmd‘gq-g@ﬂdaiéféfS b]byrldlne-5-
2-[ 4- (4- chl or o- dipdkyadiainddy) - phenyl ] -1 H benzoi m dazol e- 5-
- 2-{4-[4-(4-fluoro-phenyl)-piperazin-1-yl]-phenyl}-1 H-benzoimidazole-
5-carboxylic acid amide
78 2-{4-[4-(pyridin-2-yl)-piperazin-1-yl]-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide
79 2-{4-[4-(3-chloro-phenyl)-piperazin-1-yl}-phenyl}-1H-benzoimidazole-
5-carboxylic acid amide
80 2-[4-(4-phenyi-piperazin-1-yl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
81 2-{4-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-phenyi}-1H-
benzoimidazole-5-carboxylic acid amide
82 2-{4-[4-(4-methoxy-phenyl)-piperazin-1-yl]-phenyl}-1 H-
benzoimidazole-5-carboxylic acid amide
83 2-{4-[4-(4-nitro-phenyl)-piperazin-1-yl}-phenyi}-1 H-benzoimidazole-5-
carboxylic acid amide
84 2-[4-(benzo[1,3]dioxol-5-yloxy)-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide
85 2-[4-(4-amino-phenoxy)-phenyl]-1H-benzoimidazole-5-carboxylic
acid amide
86 2-[4-(4-methanesulfonylamino-phenoxy)-phenyl]-1H-benzoimidazole-

5-carboxylic acid amide
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carboxylic acid am de 90 2-[4-(4-chloro-3-hydroxy-phenoxy)-phenyl]-1
H benzoi m dazol e-5- carboxylic acid am de 91
2- [ 4- ( 3- cWDeBo3#s8£ | uor o- phenyl sul f anyl ) - phenyl ] -1 H benzoipgirdsansassb-
sul fonic acid am de 92 2-[4-(naphthal en-2-yl oxy) - phenyl ]-1

H benzoi mdazol e-5-sulfonic acid

am de 93

2-[4-(4-¢

benzoi nm dd
H- benzoi ni dazol

hl or o-

ol e-

2-Hr-i4 hydrosyrehepyispliand)phemrbhigenzoimidazole-5-
%agg(%{yﬁ?é%loag@gq am de 94 2-[4-(4-chl oro-phenoxy) - phe

d am de 95

hyl -1

2-[4-(2, 4-di chlj@rp- smrﬁ@@m henexy)ldhehyli-eBeArointlazdig-5-
car boxyl i|c8&ci d am g}; 96 ﬁ?gx*:kl omhdeno%gg -nitro-phenyl]-1
H benzoi ni dazol éIESbO)@’éiﬁl@G}Q/a écid ani de 97
2-[4-(4-i odo= Pt IIL I Z0 1 am de
98 2-(4-phgyyl c?r'%%%?ﬁ [C) gﬂi)’dj@)%’ %pﬁ%%'lgr”}b%ﬁ%%{ﬁﬁ%%ﬂ"? acigd am de
99 2-[4-({4-chl argar ¥ laeRy ey | ) - phenyl ]-1 H benzoi m dazol e-5- cafboxylic
acid amde_10012-{4-T(4-chloro-phenvl)-nethvl -carbanovl]l-phenvlil-1 H
benzoi m dgﬁl e-|2- Eﬂa@b@%grq -3- fw@wyanﬁ\@@mhenyll 1H-benzoimidazole-5-
2-[4-(4-N OoX} G%“F@X)@%ﬁ}ecf -phenyl ] -1 H benzoi m dazol e-5- carboxylic
acid amde 106B - phenyl sul f anyl ) - phenyl ] -1
H benzoi m dazol % -@cmlbmcnlfmr@@hénwguﬁ@n;ﬂ)ﬂéhé&ﬁ mw%%&ole-s-
PCT/ US02/|33B71 (4- Brono- 3- net hoxy- phenoxy) - phenyl ] -
H-benzoi ni dazol ﬁon@eﬁ%ﬁmld% aci d amide 36. A method for t reat ing|a
subj ect 5”5'92' eT '24[4-( iaphttiialen-2- yl8>?3'/) pﬁ'e"nL Hof benzoimidazole-5-sulfonic acid
amide
93 2-[4-(4-chloro-3-trifluoromethyl-phenoxy)-phenyl]-1 H-
benzoimidazole-5-sulfonic acid amide
o4 2-[4-(4-chloro-phenoxy)-phenyl]-1H-benzoimidazole-5-sulfonic acid
amide
95 2-[4-(2,4-dichloro-phenylsulfamoyl)-phenyl]-1 H-benzoimidazoie-5-
carboxylic acid amide
6 2-[4-(3-chloro-phenoxy)-3-nitro-phenyl}-1H-benzoimidazole-5-
carboxylic acid amide
97 2-[4-(4-iodo-phenoxy)-phenyl}-1 H-benzoimidazole-5-carboxylic acid
amide
98 2-(4-phenylcarbamoyl-phenyl)-1H-benzoimidazole-5-carboxylic acid
amide
99 2-[4-(4-chloro-phenylcarbamoyi)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
100 2-{4-[(4-chloro-phenyl)-methyl-carbamoyl]-phenyl}-1 H-
benzoimidazole-5-carboxylic acid amide
106A 2-[4-(4-Methoxy-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-
carboxylic acid amide
1068 2-[4-(3-Methoxy-phenylsulfanyl)-phenyl]-1H-benzoimidazole-5-

carboxylic acid amide and
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conprising (a) admnistering to said subject a therapeutically effective
anmount of a pharnmaceutical conposition conprising a conpound selected from
the 5 growpososdssti ng of those in the attached |ist, andPChusdasegi ng t he
DNA of said subject by administering a DNA damaging treatnent or agent;
2-[6-(4- chl oro phenoxy) - pyri dazin-3-yl]-3H benzoi m dazol e-5-carboxylic
acid am de; 2-[4-(4-Bromo-3- methoxy-phenoxy) phenyl] -1H-benzoimidazole-5-
[ 4- (4-chl oTQﬁcbheq%Lam ngg henyl ] - 3H benzoi m dazol e- 5- car boxyl i ¢ acijd
am de; 2-[4-(4 | am no- phenoxy) - phenyl ] - 3H benzoi m ¢azol e-5
10 carboxylic acid am de, Z- [4 (4-chl or o- 3- met hanesul T onyl am no- phenoxy) -
phenyl ] - 3H benzoi m dazol e- 5-carboxylic acid am de; 2-[4-(4-chloro-3-

sul f anoyi Cﬁﬁlenoé\yr)lei}hlbdrfptﬂresﬂimg)arsmbjaﬁ daffeling froomcanserl saidavethadni de; 2- [ 3-

22: gr gm4d( 40n%8h§1¥18 (gpgcri%mlé{enng?gsgld eongclzt]a' I_el'rlajggu ?c'a Ity e%%\?e gmo%r Poxyl e
2- [ 6- (4- chbpoy BhahﬁaMélﬂtHai é@?ﬂ%ﬁb%l’u@b{rcbﬁiﬂh%@’b]co%b&ﬁﬂ%léﬁ@@ﬁﬁ&rﬁ*tﬁe 15

carboxylic acid amde; 2-[6

i chlj or d»z pr@éwpmnsmﬁlglgfimse it the aattachegd dist, ane, d1) demaging the PAVYpeky! i ¢ aci d
o o o Sy a0 haBlEmY £th MBHAdno reament arasept 216

2- [ 6- (4- ch¢MbR-phenoxy)- pyrldazm -3-yl]- 3H-benzonmldazole-5-carboxyllc acid amide; 2-
benzenesul f onyl am noz, din-3-y l 3H- benzoi m dazol e- 5- carboxylic acid
ani de. 20 [#3#-chloro-p enylammo) pheny] -3H-benzoimidazole-5-carboxylic acid amide;

2-[4-(4-chloro-3-dimethylamino-phenoxy)-phenyl]-3H-benzoimidazole-5-

10  carboxylic acid amide; 2-[4-(4-chloro-3-methanesulfonylamino-phenoxy)-
phenyl]-3H-benzoimidazole-5-carboxylic acid amide; 2-[4-(4-chloro-3-
sulfamoyl-phenoxy)-phenyl]-3H-benzoimidazole-5-carboxylic acid amide; 2-[3-
chloro-4-(4-chloro-phenylsulfamoyl)-phenyl}-3H-benzoimidazole-5-carboxylic
acid amide; 2-[6-(4-chloro-phenylsulfamoyl)-pyridin-3-yl]-3H-benzoimidazole-5-

15  carboxylic acid amide; 2-[6-(3,4-dichloro-phenylsulfamoyl)-pyridin-3-yl]-3H-
benzoimidazole-5-carboxylic acid amide; 2-[6-(2,4-dichloro-phenylsulfamoyl)-
pyridin-3-yl]-3H-benzoimidazole-5-carboxylic acid amide; and 2-[6-(4-chloro-
benzenesulfonylamino)-pyridin-3-yl]-3H-benzoimidazole-5-carboxylic acid
amide.
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