WO 03/ 077855 PCT/ US03/ 07565 N3 Al kyl at ed Benzi mi dazol e Derivatives as MEK

| nhi bitors BACKGROUND OF THE I NVENTION Field of the Invention This

i nventi orwpaBarmssto a series of al kylated (1H Benzoi m dazairASeyh)sex 4-i odo-
phenyl)-am ne derivatives that are useful in the treatnment of
hyperproliferative di seases, such as cancer and inflapmatjon, in manmal s.
This invention aN3AlsilatedBenzimiderotsiDerivatives s MEK InlBIEss in t he
treatment of hyperproliferative diseases in mammals, especially hunmans,
and to pharmaceut | cal Cor@{l@iﬁd}ﬁ 6B ORI INYENTIONPOUNds.  Summary  of
the Related Art Cell signaling through gromh factor receptors and protein

ki nases isg, i rtant regulator of cell growh, proliferation and
differentf&?$8#1{mﬁﬁv%?%l cell growth, growth factors, through receptor

activation (i.e. PDGF or EGF and ot hers) ctiv MAP. ki.na hways.
One of the nosThisnipsention: releid tﬁt?sﬁeqﬁélqsf %3@?@4@%‘33%?}%9?@23%2% Vs
invol ved in normal and uncontrolled cell growth is the Ras/ Raf kinase

pat hway. pldnyl)eamics Betivatings Faat areusefnlsinithe traetmest p{Bypesprobiffgativegiisessss,
phosphoryl ati on of Raf kinase. Raf then phosphorylates MEK1 and 2 on two
serine regidhUuRcahd? hd amfthnGazdnf or mMiakihlarithis BR2atHedal8 Rdatéoio avEstipd PAhn et
al., Methods in Enzynol ogy 2001, 332, 417-431). Activated MEK then '

phosphor y}lﬁhgssu'c Scototin# $VhS URBiht SE h AR rkinadReaseERKImaanadls?. ERK
phosphoryl atTon by K occurs on Y204 and T202 for ERK1 and Y185 and T183

for ERK2 (Ahn. et ;al . 0] ' g : 5

Phosphory %He&’&ﬁyéﬂwa{ﬁ%? iteoz@Zadgﬁﬁﬁéén%%@%l&%g%é?%%ﬁtglg S?ﬁi"‘ﬁﬁ"é%ﬂ% where it
accumrul at es ( Khokh] at chev t al., Cell 1998, 93, 605-615). In the nucl eus,
ERK is i noymyary; of the a&Fdsﬁbortant cellular functions, including but not
limted to nuclear transport, signal transduction, DNA reé)ai r, .nucl eosone
assenbly and t (Cetisigneting grougheromtinecknr seesptarn andppterq kinases is an importan

regulator of cell growth, proliferation and differentiation. In normal cell growth, growth
factors, through receptor activation (i.e. PDGF or EGF and others), activate MAP kinase
pathways. One of the most important and most well understood MAP kinase pathways
involved in normal and uncontrolled cell growth is the Ras/ Raf kinase pathway. Active
GTP-bound Ras results in the activation and indirect phosphorylation of Raf kinase. Raf
then phosphorylates MEK1 and 2 on two serine residues (S218 and S222 for MEK1 and
S222and S226 for MEK?2) (Ahn et al., Methods in Enzymology 2001, 332, 417-431).
Activated MEK then phosphorylates its only known substrates, the MAP kinases, ERK1
and 2. ERK phosphorylation by MEK occurs on Y204 and T202 for ERK1 and Y185 and
T183 for ERK2 (Ahn et al., Methods in Enzymology 2001, 332, 417-43 1). Phosphorylated
ERK dimerizes and then translocates to the nucleus where it accumulates (Khokhlatchev
et al., Cell 1998, 93, 605-615). In the nucleus, ERK is involved in several important
cellular functions, including but not limited to nuclear transport, signal transduction,

DNA repair, nucleosome assembly and translocation, and mRNA processing and



WO 03/ 077855 PCT/ US03/ 07565 translation (Ahn et al., Mol ecular Cell 2000,
6, 1343-1354). Overall, treatnment of cells wth growh factors |eads to

t he acti waDiosn7m865 ERKL and 2 which results in proliferati ®@eT/ts0#l975651 sone
cases, differentiation (Lews et al., Adv. Cancer Res. 1998, 74, 49-139).
In proliferative di seases, genetic nutations and/or over ression of the
growt h flaenstationdddptesaé, 1 a2y ﬁaﬂ?ﬁjlgﬁt é?‘f%?lﬁg%awmté’? r?e]&‘? nases
involved in the ERK kinase pathway |ead to uncontrolled cell proliferation
and, eventvithldrywtht fantors Teadstet thoractivation of ¥Rl end dowhkick aerubis & prRRtion

mut ati ons which result in the continuous activation of this pathway due to
cont i NUOUSHA iPsHIRd R8s, Aiffgeaidion (Bewiales al, Adve Canetr des. o998 A 4DlRQ).t 0
defects in the deactivation of the activated GIP-bound Ras conpl ex, again

resulting in ﬁ?b#o‘fi@ér%@?‘anﬁi‘seésgg %%i&hﬁ@a?ﬁn@%h&’%bve%@é% oD IROGOWiIC

forms of Ras are foun 50% ot col on and >90% pancreati c cancers as wel |

as many others types of cancer ) i A

1834- 1837§a. 95&8%%’?‘11@, B rear{untsggu%ié?ng k’ﬁoéeéiés’zdé no%‘elﬁ??%? ég‘%?ﬁedzl%g‘?ee B 60%
of malignant nel ano (,Davi es, et .al.. ture 2002 17, 949:954) .

These nut BpemBathway tPéE]ﬁPlﬂtrqli‘}?daFegdﬁglﬂfe{f\l’?ﬂPP\P@flyeﬁe@H - erqoﬂﬁ%%m'
cascade. Studies of primary tunor sanples and cell |ines have al so shown
const i t ut Forexammsspaetcanesrs emntan mutaionyrnich yeaele hihesaaiinyoys asthwdirs oby
pancreas, colon, lung, ovary and kidney (Hoshino, R et al., Oncogene

1999, 18, 1184 BatBRay dutlencmtintibey wodwtiansif gorvgthdastorsl Btheomuteions ean leedteer s
and an overactive MAP ki nase pathway resulting fromgenetic nutations. As

const i t ut j¥R:Qrin NS Hakkiv¥iadd enttef aciiiek IGEBBoGASR &deomplay sagairpiesuitiak in ol e
in cell proliferation and differentiation, inhibition of this pathway is

bel i eved { Qch\l% on RPN M:Aﬁlkllﬂtxagle ?Xﬁﬁg{%% %ﬁifa?eﬁ?%%é’c%eﬁfc%ﬁﬁ? of RWEKrd fouad kY

pl ayer i nEhI% pat hway as stream o as and Raf. Additionally,

e RO SRS ke RS el LT o
has been Seth 2}{\,“ Sctieonczal\éS&pSéO? qt8i34?-|18§7h)?£{%g§1l‘flltyi, ‘gRett)fe Rl%Hti%ﬂé Havsee‘t\)/e%kaillenstllﬁlé iirFf s. 2
more than 60% of malignant melanoma (Davies, H. et al., Nature 2002, 417, 949-954).
These mutations in bRaf result in a constitutively active MAP kinase cascade. Studies of
primary tumor samples and cell lines have also shown constitutive or overactivation of
the MAP kinase pathway in cancers of pancreas, colon, lung, ovary and kidney (Hoshino,
R. et al., Oncogene 1999, 18, 813-822). Hence, there is a strong correlation between
cancers and an overactive MAP kinase pathway resulting from genetic mutations.
As constitutive or overactivation of MAP kinase cascade plays a pivotal role in
cell proliferation and differentiation, inhibition of this pathway is believed to be
beneficial in hyperproliferative diseases. MEK is a key player in this pathway as it is
downstream of Ras and Raf. Additionally, it is an attractive therapeutic target because

the only known substrates for -MEK phosphorylation are the MAP kinases, ERK1 and 2.

Inhibition of MEK has been shown to have potential therapeutic benefit in several studies.



WO 03/ 077855 PCT/ US03/ 07565 For exanple, small nolecule MEK inhibitors
have been shown to inhibit human tunor growth in nude nouse xenografts,
(Sebol t - Lwopalrrses al ., Nature Medicine 1999, 5 (7), 810P8T4iS0Fomchet et
al ., AACR April 6-10, 2002, Poster #5426; Tecle, H [IBC 2nd International
Conference of Protein Kinases, Septenber 9-10, 2002), block static

al | odyni aFdrrexamiphralssallvgoioenlo3dBK. ishibitosnaye Pty sRQVD 40 ity umaR WHRAF bi t
grow h of acute nyeloid |eukema cells (Mlella et al J din Invest 2001,
108 (6), BodiBaDhudsSmehte reiogeafise (Sebhlificopold abfal MBkiraMdedicion 189%5cT 68ed. At
| east thirteen patent applications have appeared in the | ast several
years: U3 55, Bidbhdii dtesl JARGR YA#, 6-1093002, VIDSER/ #3260 Teule] iFs HBBC Q8% ober
8, 1998; WD 99/01421 published January 14, 1999; WD 99/01426 publi shed

January o305 NQIUCALS0R pupLl SRStlsct! yerRiub 0900 0200642003t

publ i shed | Tshed July 20, 2000; WO 00/41994
bl i shed ly. 20, 2000; 22 bl I : o 029
bubl | Shed TR BEEana ™ O o7 g 2oR U ALY oy aher By e

01/ 68619 published Septenber 20, 2001; and WO 0 publ L shed January
24, 2002. a@tepyelerdipreasiapels (Mgl écg?@%wh%@?%%)f %)}E%\%BO\I Thi s
invention provides for alkylated (1H Benzoi m dazol -5-yl)-(4-iodo-phenyl)-
ani ne conpoundSmefl rholeenlt anhibiters ¢f PREK have beer distlpsaete cAbleap! ibirkegn tpateahd
prodrugs thereof, that are useful in the treatnment of hyperproliferative
di seases. aREfidrisdAkE ¥ppdahl inphekendeverl gaird: &i 5,625,625 fited Joowsyp AAJE%0{
formula | that act as MEK inhibitors. Also provided are formul ati ons

cont ai ni ngy§ Wﬁ@@@ﬁnﬁhsﬁéﬁr OloBerl 8.218H8TBY 000 A2 1USiHHBhEd ganuasNMPHUIES; t O
e

treat a patient In ed thereof. I'n addition, there are described processes
for prepagi Lnhi bi.tar unsly). 9 ofdp A%a00l 1812001 RO
present i 5&/@%)19 M@%ﬁ @Phﬁsshe? O%(I:Ig oghic}gsb@bgv ?hdeb/@gpﬁnfllughf}% %w ’ ’

00/42002 published July 20, 2000; WO 00/42003 published July 20, 2000, WO 00/41994

published July 20, 2000; WO 00/42022 published July 20, 2000; WO 00/42029 published

July 20, 2000; WO 00/68201 published November 16, 2000; WO 01/68619 published

September 20, 2001; and WO 02/06213 published January 24, 2002.



WRIO NR1 11 R7 N/ RO R N and pharmaceutically accepted salts, prodrugs
and sol vates thereof, wherein: RlL, R2, RO and R10 are independently
sel ect ed wopmniotmgas ogen, hal ogen, cyano, nitro, trifl uoromerhysb3/ 7565
di fl uoronet hoxy, trifluoronmethoxy, azido, -OR3, -C(OR3, -C(O OR3,
NRAC(O) OR6, -OC(O R3, -NRASRR6, -SO2NR3R4, - NR R3, -C(O NR3R4,
NRSC( O) NR3R4, - NRSC{ NCN) NMMA&W,T%EEN@% | kyl, C2-C10 al kenyl,
C2- C10 al kynyl, C3-C10 cycloal kyl, C3-Cl0 cycloallcylalkyl, -S(Oj(d-C6
al kyl), -S(O j TER4Ryersion| prowidys foraalirylateit (1 H-Benwpanigaralts-yirét-iadopignswy| |
het erocycl yl, heterocyclylalkyl, -QCCRARS) m aryl, -NR4(CRARS) maryl,
- O( CR4R5) amineh@irgscvaay lof foNR4laORARITphAMACERIBANY %8&ptaCT /sklB0 3nd PB6Bugs
het eroaryl, -Q CR4AR5)m heterocyclyl and - NR4(CR4R5) m heterocyclyl, where
each al kyihefe%k,ktﬁgtygre BAY B khe €3:8hOR! slypeidliforaiot Aiseadey! %e@iﬁcally, the

y

het er ocyc portion 1s optionally substituted with one to five groups

i ndependently .sel ected from.o o) i . bE L t ,

G 1 tor onBEFRAky T PP RE S Ay oo abab! & MER ARG 1y
-C(OOR3, -OC(OR3, -NRAC(O) OR6, .- NRAC(O) R3, . .- R3R4, .- NR3R4 .

~ NR5C( O) Neeoriled_axgigemudaiionrspatainingeompgunds of ﬁ%&éﬁ%ﬂﬁg&ﬁ?}ﬁ%‘{% a??k‘;sﬂf‘? the

het eroaryl al kyl, heterocyclyl, and heterocycla/_l_al kﬁl ; R3is selected from
hydr ogen, cempdunds ito tsethy patientdn need thereof. In addition, there are described processes

for preparing the inhibitory compounds of formula I.

Accordingly, the present invention refers to compounds of the formula I:

W
H 1
10 R
R N \(\\\j\
/
R7__N\/ Rg R2/ |
—N
I

and pharmaceutically accepted salts, prodrugs and solvates thereof, wherein:

R, R?, R’ and R!® are independently selected from hydrogen, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR?, -C(O)R3,
_C(O)OR?, NR*C(O)OR®, -OC(O)R’, -NR*SO;R®, -SO,NR’R’, -NR'C(O)R’,
-C(O)NR’R?, -NR’C(O)NR’R?, -NR*C(NCN)NR’R*, -NR’R*, and !

C;-Cio alkyl, C,-Cpo alkenyl, C-Cjo alkynyl, C3-Cio cycloalkyl, Cs3-Cyo
cycloalkylalkyl, -S(O);(C1-Cs alkyl), -S(O)j(CR4R5)m-aryl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR*R) -

aryl, -NRYCR'R®)aryl, -O(CR‘R®)n-heteroaryl, -NR*CR'R’)y-



C-do alkyl, C2-do alkenyl, C2-Cl o al kynyl, C3-C o cycloal kyl, C3-C10
cycl oal kyl al kyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl,

het er ocycWwwloz/o7mszdl het erocycl yl al kyl, where each al kyl, alPk&rgso3/ozmbkynyl ,
cycloal kyl, aryl, heteroaryl and heterocyclyl portion is optionally
substituted wth one to five g Qups i ndependent |y sel ect,ed from 0X %@1

hal ogen, cyano, ni the&eroan, f4Qf Roﬁémﬂvtefocd’PMuéﬂ%WRt rhefIRYSHREL hoxy
azido, -NR S2R "', -S@®2NR R, -C(OR, -C(OOR, -OC(OR, -NR C(OOR
NRC(OR', -C(O NR Rhere- SRH alkny( QkRtyl, alg@ER cyclnpki, | aryhRhateopyR' #ed | -
NR C(NCN)NR R, -OR, aryl, heteroaryl, arylalkyl, heteroaryl al kyl,

het erocycl yl , and hﬁét@lro@?ddﬂ ;bbﬁidﬁyis, ﬁEﬁonaﬂ’y' bstitRied it epen deriveygrangs
sel ected from hydrogen, Tower al kyl, lower alkenyl, aryl and aryl al kyl;

R'" is selected fr O@d,'eﬁé‘iﬁrﬁ?y %ylgete%e taoﬂl)l RA0Yen, c%ﬁ@ A8 @bAlnkethyl, O

Any two of R can ken togethef w'th the atomto whi ch

they are attached t form ered carboc et 4 or
het erocyclic ring, W%%ﬁ??%sg%ﬁ%ﬁ’%@ﬁﬁ)”o ’ ié]%hgé?R %(R‘Nﬁﬂ
optionally substituted w.th one to,three yps o atly. g sed
from hal ogen, cyano;Cé)R o, 1GOVPBOr omédGh g% di fﬁﬂ%‘ﬁgﬁg&ﬁoxy -NR 8(8)(1{
trifluoronethoxy, azido, ar het ero ary) al ky het er pgry| yl
heterocyclyl, and HE(@INGE XIW&RK iNR a{ﬁ%l(OP@R% NR@@I\C &e@%owlher

with the atomto which they are attached to forma 4 to 10 menbered

carbocyclic, heteroaeytoadyl, glalirydNecdroarylallyl), hetmodychfl, asdiheterocyclybgikylonal |y
substituted with one to three groups independently selected from hal ogen,

&éaggm“' %&%&Ja&%g&%@% ’tnﬁh&]oﬂféf Bl Boxyi NtR r IC]E IO;J%{? onet hoxy, azido, -
Ci-Cio alkyl, Cz-Cio a]kenyl, Cy-Cio alkynyl, C;-Cip cycloalkyl, Cs-Cio
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl, where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl portion is optionally substituted with one to
five groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR'SOR”,
_SO,NRR”, -C(O)R’, -C(O)OR’, -OC(O)R’, -NR C(0)OR ™", -NR C(O)R,
.C(O)NR'R”, -SR”*”’, -S(O)R””’, -SO,R’, NR'R”, -NR'C(O)NR"R", -
NR'C(NCN)NR'R”, -OR/, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl;
R’, R’ and R’”’ independently are selected from hydrogen, lower alkyl, lower alkenyl,
aryl and arylalkyl;
R’” is selected from lower alkyl, lower alkenyl, aryl and arylalkyl; or

Any two of R’, R’”, R””” or R”>>” can be taken together with the atom to which they are

attached to form a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring,



NRIC(O)R ", -C(ONRR", -S®2R ", -NRR', -NRC(ONR R, ,, - NR C(NCN)NR R
, -OR, aryl heteroaryl, arylal kyl, heteroaryl al kyl, heterocyclyl, and

heterocchsbloaAOmBS or R4 and R5 independently represent hydragesorsss Cl- C6

al kyl; or R4 and R5 can be taken together with the atomto which they are

attached to forma 4 to 10 nmenbered carbocyclic, heteroar

het erocycl i c readly,of elbh é¢ opignaHy | sybstipler ope §?|5]%1‘13Ft3§?‘§% %ﬁ?ﬂ‘?ngﬂ’élyt 0

three groups independently selected from hal ogen, cyano, nitro,

trifl uoromet hydelecthdf | fromonkilbgony, clyend,| uutrgnetl’rfbmometbb’bo difluoyrgeirxy,

-S2NR R ", -CCORC(OOR, -CC(OR, ~-NRCOOR", - NRCOR', —-CONRR,
-SCPR-NR R ", tﬁ'ﬂﬁo%@ﬂ’ﬂﬁﬁaﬂ% GANCHetRRry ORrylalikyl, ,hetmb&ylamyylheteaoqylcgﬂkyl
het er oaryl al kyl, het erocycl yl, and heterocyclylal kyl; R6 is selected from

trlfluororrethy C3-d o cycloal kyl, aryl, arylal kyl,
het er oaryl , er ogr y&c )g{h?y IOﬁet erocyclyl, and heterocyclylal kyl, where

each al kyl, L oal 03/0778 / r yl

and heter%c?f%‘i/g F%Fa{l;ﬁn t‘zgegbef Wd%\’ghF su%s??l%éﬁt%gyg% %&(z)%e to ﬁ’\Ell(%lvégﬁ{]roups

i ndependently sel ect ed from oxq, haI oge cyano, tro, | f |£JOI‘ onet hyl ,

di f I uor omet hox}0 membared carhockdiey heigrpgyl or I‘Jiﬁ@@@fﬁ 1¢ %@I\ﬁc T%
-C(OOR, -C(OR, ~-NRCOX .., -NRC(OR", ) NR R -SOZR NRR

-NRC( O NR, R, , , optNRE[INGNpMIIRd, with @R fo éhl;ﬁp gIeEPE ﬁ%&?ﬂdeﬂ&b’yﬁ’r from

het er oaryl al kyl , heterocyclyl, and het erocyclylal kyl; R7 is sel ect ed from

hydr ogen; and Eélo%‘l-@ o6y hitro@iEibRoradtieginifluofiinh &g kikfurybmetBax Ggido, -
cycl oal kyl, C3-Cl1

NR'SO,R””, -SO,NRR’, -C(O)R, -C(O)OR,, -OC(O)R’, -NR'C(O)OR™", -

)))))

NR'C(O)R”, -C(O)NRR’, -SO,R”, NRR’, -NRCONRR, -
NR C(NCN)NR”R’”, -OR’, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl; or

R* and R’ independently represent hydrogen or C;-Cs alkyl; or

R* and R’ can be taken together with the atom to which they are attached to form a 4 to
10 membered carbocyclic, heteroaryl or heterocyclic ring, each of which is
optionally substituted with one to three groups independently selected from
halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -
NR'SO,R™", -SO,NRR", -C(O)R”", -C(O)OR’, -OC(O)R’, -NR'C(O)OR", -

,,,,,

NR'CO)R’, -C(ONRR’, -SO,R”, -NRR’, -NRCONRR', -
NR'C(NCN)NR'R”, -OR,, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl;

RS is selected from trifluoromethyl; and

Ci-Cyo alkyl, Cs-Cjo cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

heterocyclyl, and heterocyclylalkyl, where each alkyl, cycloalkyl, aryl,



cycl oal kyl al kyl , aryl, arylal kyl, heteroaryl, heteroaryl al kyl,

het erocyclyl, and heterocyclyl al kyl, where each al kyl, al kenyl, al kynyl,
cycl oal kyWp oanyisss heteroaryl and heterocyclyl portion isPoptusonedsby
substituted with one to five groups independently sel ect ed from 0Xxo,

hal ogen, cyano, nitro, trifluoronethyl, difl|uoronmethoxy, or onet hoxy,
azi do, - NRASCPR6, hetoenmbRad heterayyrbyl oty BrRaptionally ®)11F€§1me P¥4

-NRAC(O R3, -C(O NR3R4, -SO02R6, - NR3R4 - NRSC( O) NR3R4, - NRSC( NCN) NR3R4
OR3, aryl, heteroarfile gogpsahﬂdppendmtlgrmﬂcﬁdatﬁwm omet@impclcwno aiyo,

het er ocycl ylal kyl; Wis selected fromheteroaryl, heterocyclyl, -C(0Q) OR3,

-C(ONR3R4, -C(O NRﬂ—@lﬁ%rometﬁﬁO)dM%memeﬁ@ (riﬂhoﬁirﬁethm aaidoy-’NR'SO.R ™,
-(Q(C1-Ao alkyl), -C(O(aryl), - (O (heteroaryl) and

-C( O (heterocyclyl) g h £ }xwk% OREY -NW ¢ttO)R D
groups mdependently@ﬁcte IQ ¢ @FR @E&% R2, (gr)ld CI- C10 (gl)kyl

ICDJZCT/C%Jgog} (l;(;g)élt') gg?rﬁ%ﬁﬁ% gén]%( utﬁgﬁg/i ﬁRWbﬁ;ﬁ% grbups I'n g endenf ly

selected from- NR3R4 and - OR3; 3, 4or5; |slor | LED
DESCRI PTI ON OF THE PRVENTYION ﬁq@aﬁﬁdveﬁfy odi*Fd%m@W asLEEORYF ?t’lhea’i1 st ant
invention are those described by the general fornula |I set forth above,
and the pharmaceut i betetopyelybdipliabl e salts and prodrugs thereof. The
present invention also provides conpounds of forrmula I in which R7 is

Cl-Ad o  Ris selected from hydrogen; and

Ci-Cio alkyl, C-Cjo alkenyl, Cy-Cio alkynyl, C3-Cio cycloalkyl, Cs-Cjo
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl, where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl portion is optionally substituted with one to
five groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR*SO,R®,
-SO,NR®R?, -C(O)R?, -C(O)OR?, -OC(O)R?, -NR*C(O)OR’, -NR*C(O)R’,
_C(O)NR®R?, -SO,R®, -NR’R’, -NR’C(O)NR’R’, -NR’*C(NCN)NR’R, -
OR?, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl;

W is selected from heteroaryl, heterocyclyl, -C(O)OR?, -C(O)NR’R?, -C(O)NR'OR’, -
C(O)R*OR?, -C(O)(Cs-Cyo cycloalkyl), -C(O)Ci-Cio alkyl), -C(O)(aryl), -
C(O)(heteroaryl) and -C(O)(heterocyclyl), each of which is optionally substituted
with 1-5 groups independently selected from

-NR’R%, -OR’, -R?, and

C1-Cyo alkyl, C,-Cyo alkenyl, and C,-Cyo alkynyl, each of which is



al kyl, C3-C7 cycloal kyl or C3-C7 cycl oal kyl al kyl, each of which can be
optionally substituted with 1 - 3 groups independently selected from oxo,
hal ogen, wpano778sdtro, trifluoronethyl, difluoronmethoxy, PCTIUdSos@1S63TEt hOoXY,
azido, -NR4SO2R6, -S2NR3R4, -C(OR3, -C(OOR3, -0OC(ORS3, -S02R3,

-NRAC(O) OR6, -NRAC(O R3, -C(ONR3R4, - NR3R4, -NRSC(0)NR3R4,

- NRSC{ NCN) NR3R4, - OR3, aPpilonaffytsubgipigd with 3| o EI oupshimdepdeniya pesated

het er ocycl yl, and heterocyclylalkxl. The3present i nvention al so provi des
conpounds of formula | wienet ped -@Rdr ogen or hal ogen, and R10 is

hydr ogen. The present invention al so provides conpounds of formula I
wherein Wy §0,1%,8) Pb350ind C( O NR4AOR3. The present invention also provides

conmpounds of fornmula I'l: 8 WD 03/077855 PCT/US03/07565 WRL H Rio\ N
,tDR7 N iisﬁ]90112_ ~N Il wherein W R, R7, RO and R10O are as defined above
for formula 1. The present invention also provides conpounds of formula Il

in which R7 is Cl- Co alkyl, C3-C7 cycloal kyl or C3-C7 cycloal kyl al kyl
each of which can be optionally substituted with 1 - 3 groups
i ndependently sel ected from oxo, hal ogen, cyano, nitro, trifluoromnethyl,
di fl uor ol net hoxy, triDEFAThER DESCRIZINON OFNFABAMRENTHONNR3R4, - C(O RS,
-C(OOR3, -OC(OR3, -S02R3, -NRAC(O OR6, -NRAC(O R3, -C(O NR3R4, - NR3R4,
- NR5C( O) NR3R4, ThhRSGEINGN BB R encokBassedrtyl the Higdtantdavettionaiy tasé described
by the general formula I set forth above, and the pharmaceutically acceptable salts and
prodrugs thereof.

The present invention also provides compounds of formula I in which R’ is C;-Cyo
alkyl, C3-C; cycloalkyl or C3-C; cycloalkylalkyl, each of which can be optionally
substituted with 1 - 3 groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR*SO,RS, -SO,NR’R?,
-C(O)R?, -C(O)OR?, -OC(O)R?, -SOR?, -NR*C(0)OR’, -NR*C(O)R?, -C(O)NR’R’, -
NR’RY, -NR’C(O)NR’R?, -NR’C(NCN)NR’R®, -OR’ aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl.

The present invention also provides compounds of formula I wherein R’ is
hydrogen or halogen, and R is hiydrogen.

The present invention also provides compounds of formula I wherein W is

-C(O)OR? or -C(O)NR*OR’.

The present invention also provides compounds of formula II:



het eroaryl al kyl , heterocyclyl, and heterocyclylal kyl. The present invention
al so provi des conpounds of forrmula Il wherein RO is hydrogen or hal ogen,
and R10 iwohgdrsgen. The present invention al so provides ecrusones6dF
formula Il wherein Wis -C(OOR3 or -C(O NRAOR3. The present invention

al so provides conpounds of formula IIl: AO HRL NR7 NRO R NIIl 9 W
03/ 077855 PCT/ US03/ 07565 wherein RL, R2, R7 aRd RO are as defi ned above
for formula I, andAis-CRB1 erein R3 and R4 are as
defined above for formula I.R D RS AtkQn al so provi des conpounds
of formula Il in which R7 is Cl / cycl oal kyl or C3-C7

cycl oal kyl al kyl , each of which cd i substituted with 1 - 3

groups i ndependently sel ected f
trifluoronmethyl, difluororfe azi do, -NR4SO2RSG,
-S2NR3R4, -C(OR3, -C(OOR3, - Q R3, -S02R3, -NR4AC(O OR6, -NRAC(O) R3,
-C(O NR3R4, - NR3R4, -NR5C(O) NR3R4, -NRSC(NCN) NR3R4, -OR3, aryl,
het eroaryl, arylal kyl, heteroarylal kyl ., heterocyclyl, and
het er ocycl yl al kyl . The present inventi 611 al so provi des conpounds of formula
1l wherein RO is hydr ggen or hal ogen.

wherein W, R, R, R’ and R'? are as defined above for formula L.

nitro,
i fl uor orret hoxy,

The present invention also provides compounds of formula II in which R’ is C;-
C1o alkyl, C3-Cy cycloalkyl or Cs-C; cycloalkylalkyl, each of which can be optionally
substituted with 1 - 3 groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR*SO,RS, -SO,NR’RY,
_C(O)R?, -C(O)OR?, -OC(O)R’, -SO;R?, -NR*C(O)OR’, -NR'C(O)R’, -C(O)NR’R’, -
NR’R*, -NR’C(ONR’RY, -NR’C(NCN)NR’R?, -OR’, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl.

The present invention also provides compounds of formula II wherein R’ is
hydrogen or halogen, and R is hydrogen.

The present invention also provides compounds of formula II wherein W is
-C(O)OR’ or -C(O)NR'OR”,

The present invention also provides compounds of formula III:

A 0]

H 1

R
N \(\ﬁ\
/
R7____N Rg R 2/ |
—N
111



The present invention also provides conmpounds of fornula Il wherein R3 is
hydr ogen or | ower alkyl when Ais -OR3; and R4 is hydrogen when Ais
NR4AC( O) R3wWO 03he78ps esent i nventi on al so provi des conpounds Poft/tdSes/onsba |11 a:
AR H N RZFNAt: I \--Nllla wherein R, R2, R7 and RO are as defi ned

above for fornula I d Ais -OR3 aor _-NRAC(O R3, rein R3 ;R4 are as
defi ned atgbereinf BE R%rﬁ?@fi R’ arﬁ@spc}eégagqiﬂabpm%ﬁ% E‘%ﬁlug]goanﬁ]r év*sdéa@ﬂa?ﬁﬁounds
of formula Illa in which R7 is Cl- Co alkyl, C3-C7 cycloal kyl or C3-C7
cycl oal kKyNRI®§D)R® selvdreinfR vinidd® acaas dedinegebayveafor formulr MO 03/ 077855

PCT/ US03/ 07565 substituted with 1 - 3 groups independently selected from
oxo, hal ogen, TyApRseriifvedtion blsbipreiderminipounddof fonanbriEt mowlyich R is C;-
trifluoromethoxy, azido, -NRASO2R6, -S2NR3R4, -C(OR3, -C(O OR3,

-OC(O R3, (- k N o QaliR¥R4vhich NS¢ optionall

- NRSC( O @%ﬁﬁ%ﬁé@ﬁ%@%ﬁcﬁ%&%ﬁwaﬁ%t eroaryl ,war yl al k0pl 1,ona Y

het eroaryl al kyl ,. h rocyclyl, .and h I Y. e Lsavent i on

al so pr ov?@ég%keg%%ﬁdé%}égc%ﬁ AUTR® q%%ggl\%ﬁﬁeé&gixn% Alxso ’ ﬁﬁ%&%gﬁﬂ%’rmﬁél ogen.

The present_ invention al so provides _conpounds of.for ka ija R3 is

hydr ogen &Hluosiasthyl k@lﬁu%‘t’gﬁﬂiﬁ’xiys tﬂ%ﬁ%% & %y%@gﬂik\méwgﬁﬁﬁ ’

NRAC(O) R3. Except asR?xpressI Y defi ned otherw se, the follow n%RqeLi nition

of terms iGO)BAPIGPIORThrOUENRIL -SRIRS, SPRCCDOR i oNR C(OR’, -C(O)NR'R’, -
NR’RY, NR’C(O)NR’R*, -NR’C(NCN)NR’R!, -OR’, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl.

The present invention also provides compounds of formula III wherein R’ is
hydrogen or halogen.

The present invention also provides compounds of formula III wherein R? is
hydrogen or lower alkyl when A is ~OR?; and R* is hydrogen when A is ~NR*C(O)R’.

The present invention also provides compounds of formula Illa:

o
A R
H
N
R7——N R® |
=N
IIIa

wherein R', R%, R’ and R’ are as defined above for formula I, and A is —OR? or
-NR*C(O)R?, wherein R? and R* are as defined above for formula L.
The present invention also provides compounds of formula ITIa in which R’ is Ci-

Cyo alkyl, C3-C; cycloalkyl or Cs-C; cycloalkylalkyl, each of which can be optionally
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By "Cl-C o alkyl", "alkyl" and "lower alkyl" in the present invention is
meant straight or branched chain al kyl groups having 1-10 carbon atons,
such as, wetobgtisset hyl, propyl, isopropyl, n-butyl, sec- lpairgusp3/omss - butyl ,
pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3 hexyl

3- nethylpentyl heptyl octyl and the like. Preferred a radre Is are
Cl 6 al kyrubsmuteé. wHbfler r%aroapkwdepa@ﬂeeﬁr selepied o 03<|0|’<§?|a Og GY@B0-

al kenyl ", "lower al kenyl" and "al kenyl" neans strarght and Franche

hydr ocar bgifluoasthenyls difubmgmetitoy ArifloorbmetmxtyorazitoonaNRISO:BE, FERNRE

doubl e bond and includes ethenyl, propenyl, 1-but-3-enyl, 1-pent-3- enyI

1- hex- 5- erqydo)ﬁﬁd G@ogr kepC g@gﬂarmdcm)eﬂﬁpm%(myrcma)Wg 3-

car bon atom; Clo al ynyI ‘lower alkynyl" and "al kynyl " rreans

strai ght bra hgs 4oca}qﬁiﬁ§Nr $ hay*ng, [OI’He?e e 11035@5[11@9
ﬁ) tri bon oo '

at ons and Iea ple i ncl udes’ et Aynyl, propynyl,

butynyl , ent | i erred are aIkynyI havi ng 3-5
car bon at %@755%;5%? Qﬁ%aﬁﬁﬁﬁfgﬁ§$ﬁggﬁé By the term" halogen in t he
pr esent |nvent|on i s neant quo ine, hrom ne, chlorine, od n

"aryl" is meanthemreseBiHveRinA BCWEY’BES ﬁ?@ﬁﬁ“ﬂé\ﬁfnfrﬁnau]@r ﬁ]gﬂ ?rre’r]i’gﬁ( &5y
phenyl), multiple rings (e.g., biphenyl), or multiple condensed rings |n
whi ch at hﬂhsgmnmdwhﬂsmaronatic (e.g., 1,2,3,4-tetrahydronaphthyl,

napht hyl ), which is optionally nono-, di - or trisubstituted with, ,€.9.,
hal ogen, | ower Tak lprbsent awentiod It yprotidid kompomelshyfl formnial 1 weerio®’yis, and
hydroxy. By "heteroaryl” is nmeant one or nore aromatic ring systens of 5-,

6-, or 7- h 81{@r?o{w'ef‘QI%yl’\Qhé}hAhE‘QbRél%dwsiﬁﬁydrb wiiat ans-KRECl@R3t one of
which is aro IC 5210 atons contai ni ng at ast one and up to four

het er oat ons se@g{g pedasf A Eﬂeﬁliy(%%%r Odﬁzo & ’tthrfoﬁb’\M I‘deﬁﬁﬁ.&plcﬁ'Steﬁ{lS is

het eroaryl gro are py pyrim

employed throughout this specification.

By “C;-Cyo alkyl”, “alkyl” and “lower alkyl” in the present invention is meant
straight or branched chain alkyl groups having 1-10 carbon atoms, such as, methyl, ethyl,
propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl,
hexyl, 2-hexyl, 3-hexyl, 3-methylpentyl, heptyl, octyl, and the like. Preferred alkyl
radicals are Cy.¢ alkyl. More preferred alkyl radicals are C;.3 alkyl.

By “Cp-Cio alkenyl”, “lower alkenyl” and “alkenyl” means straight and branched
hydrocarbon radicals having from 2 to 10 carbon atoms and at least one double bond and
includes ethenyl, propenyl, 1-but-3-enyl, 1-pent-3-enyl, 1-hex-5-enyl and the like. More
preferred are lower alkenyl having 3-5 carbon atoms.

By “C,-Cio alkynyl”, “lower alkynyl” and “alkynyl” means straight and branched
hydrocarbon radicals having from 2 to 10 carbon atoms and at least one triple bond and
includes ethynyl, propynyl, butynyl, pentyn-2-yl and the like. More preferred are alkynyl

having 3-5 carbon atoms.
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pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,

t hi azolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl,

i ndol yl , Wwenazjomissiazol yl , benzofuranyl, cinnolinyl, indazecyluseseodesizinyl,
pht hal azi nyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl, purinyl,
oxadi azolyl, triazolyl, thiadiazolyl, thiadiazoIXI” furazanyl , .

benzof ur azanyl Bybas z%flﬁi dlnssy| Infan ABeIeRE FBYPHoN P rf?%z@‘l“iﬁr{e’ bromine,

qui nazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. Spiro
noi et i es éflerimd, and icdideuded within the scope of this definition. Heteroaryl

groups are optionally nmono-, di-, or trisubstituted wth, e.g., hal ogen,
lower al kyl, |pyefaralkexyeant anoadolastic carboeyclivepmiupaiaving andndly dingxe.g.As
used herein, the term "carbocycle", "carbocyclyl", "cycloal kyl" or "C3-C10

cycl oal kylp . .C8f 85 &id10r t ipte E@lcAdS A \h RehidHHiq€ast Ond en
car bon at:%%&ﬁTﬁ%ﬁu%§gﬁ%%#&gf@g%%ﬁggeﬁgﬁgggzIic? or éﬂ%olyc§clic fused
I

hel ude chcraaRipy e &yt dastyp BRPERALE bRy AR FSeSln gk ufs <

cycl oal kyl groups herein are unsubstit ut r, as ecified e

03/ 0778550@%11?“@@@9?@7%3 ©Su A3 ‘&W?fnae‘gﬁ‘: Igpe ﬁ%’%’u{}’gﬁP{f‘?}P%‘ﬁYle aryl,
positions with various groups. For exanple, such cycloal kyl groups may be
opt i onal | eterobrli andthydrasivt h, for exanple, Cl1-C6 al kyl, Cl1-C6 al koxy,

hal ogen, hydroxy, cyano, nitro, am no, nono(Cl-C6)al kyl am no, di (Cl-

C6) al | yl am no, Bg2Hebabigltyls, mE2ntChiml &y myore a€imaIB Hiag cabtkys, 0fCY, ©6, or 7-

hal oal koxy, am no(G -C6)al kyl, nono(Cl-C6) al kyl am no( Cl1- C6) al kyl or

di (Cl- G6) &eliepnt MhsGhickickhdey lfuseBYinghhgbemequcleast ofe of hdidrieaysmhatic) of s
meant one or nore carbocyclic ring systens of 5-, 6-, or 7-nenbered rings

whi ch i nckuyges, lé%%ﬂta‘hidﬁ%g? éf%a%@gﬁe gﬁq ?1% 10 BHORRerosidfsetcia @61n|1ﬁﬁ=§éen9nend

and up to~four heteroa selecte m nitrogen, oxygen, or sulfur, a

AR TR AT B R

group. Br g;r%rzélgg triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl, thiadiazolyl, furazanyl,
benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl,
quinoxalinyl, naphthyridinyl, and furopyridinyl. Spiro moieties are also included within
the scope of this definition. Heteroaryl groups are optionally mono-, di-, or trisubstituted
with, e.g., halogen, lower alkyl, lower alkoxy, haloalkyl, aryl, heteroaryl, and hydroxy.

As used herein, the term “carbocycle”, “carbocyclyl”, “cycloalkyl” or “C3-Cio

cycloalkyl” refers to saturated carbocyclic radicals having three to ten carbon atoms. The
cycloalkyl can be monocyclic, or a polycyclic fused system, and can be fused to an

aromatic ring. Examples of such radicals include cyclopropyl, cyclobutyl, cyclopentyl

and cyclohexyl. The cycloalkyl groups herein are unsubstituted or, as specified,
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het erocycl es include, but are not limted to, pyrrolidinyl,
tetrahydrofuranyl, di hydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,
di hydr opywerglo77853 et r ahydr ot hi opyr anyl , pi peri di no, norph®Cirnsp3/07565

t hi onor phol i no, thi oxanyl, piperazinyl, holnopiperazinyl, azetidinyl,
oxetanyl, thietanyl, honopiperidinyl, oxepanyl, thie angl oxazepi nyl ,
di azepi nydubstititedze s gr more Ql,bst,ﬂatqbiqwﬁmﬁ&ﬁ agions groups. o biet &3 ’,Suéj-
pyrrolinyl, indolinyl, 2H pyranyl, 4H pyranyl, dioxanyl, 1, 3-diohol anyl,
pyr azol i ngjcloalldil tghowgmsyhay detdpitiohaltyy substifubsddwishy faargxiamptsi, KndFoalliyk iy Ce

di hydrofuranyl, pyrazolidinylimdazolinyl, imdazolidinyl,

3- azabi cygpbd, 1 hAlloBexamyiiroxy; avaabj ciielop|[ dmihol] hepb@hyCs)alkylamino,  di(Ci-
azabi cycl o[ 2.72. 2] hexanyl’, 3Hindolyl and quinolizinyl. Spiro npieties are

al so incl @%gnﬁ{y%gé n (tjzh@ﬁq%?l g g%_(t;mlgyngjgf i@}i@é Oalodlk@, f 0% £QOifathaBicRYPS, as

derived fr he groups ove, ‘'nay be attached or N-attached where

such is ossi bl e:, For instance, I I f BT _
pyrrol -1- Pm()@lé&f)ﬁﬁqﬁéd)m%}o% b§ P)ragiyg@%éﬁ((g?(%l?glc h%rg;?h?%upg h%y@gmg@éup
derived fromim dazole nmay be im dazol-1-yl 13 WO 03/077855 PCT/ US03/ 07565
(N-att achedplkdt i mi dazol -3-yl (C-attached). An exanple of a heterocyclic
group wherein 2 ring carbon atons are substituted with oxo (=0 novieties

i s 1,1-di oxo- t ByShetepleptlchyt “heterpeychdt éoednt loae gF BIOpsCcaHRIQCHC Hpg systems
unsubstituted or, as specified, substituted in one or nore substitutable
posi ti onsofst hevasi Juaebaupstingsowhihaineleles siusdd hiegesywtys of gk bupgomsray be
optionally substituted with, for exanple, Cl-C6 al kyl, Cl-C6 al koxy,

hal ogen, chygh@eyat E¥RMe MdliPto A NMRterdMoRb Caleble) Ftday Iniid @, oxygen, or

di (C1- C6) al kyl am no, C2- C6al kenyl, C2-C6al kynyl, Cl-C6 hal oal kyl, Ci1-C6

hal oal kox amn - I ' 1-(B)

i (1 o6) SRS AR KRRy EERE PETE RS RGP0 PO O ety
(as defined above) substituted wt one or.no aryl j et al

defined aBA&Ns: %f%segrsé(ﬁtémr%@ Y 9?’5??%3'01%%1?%%?05 alé%ﬁomn%cyﬁ H&_:ﬁ %ﬁeﬁgﬁl s.
Exanpl es Ihgtgrlolcj:gfc?lesb e?rfcﬂde, p%ﬁ? ylalreet hr¥o|t’ lfarlqi?edt h’?o,l Ipl;?r'olidinyl, tetrahydrofuranyl,

dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl,
homopiperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl,
oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-pyrrolinyl, 3-
pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl,
dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinylimidazolinyl, imidazolidinyl, 3-azabicyco[3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-indolyl and quinolizinyl. Spiro
moieties are also included within the scope of this definition. The foregoing groups, as
derived from the groups listed above, may be C-attached or N-attached where such is
possible. For instance, a group derived from pyrrole may be pyrrol-1-yl (N-attached) or

pyrrol-3-yl (C-attached). Further, a group derived from imidazole may be imidazol-1-yl
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The term "heteroaryl al kyl" neans an al kyl noiety (as defined above)
substituted wth a heteroaryl noiety (also as defined above). Mire

pref erredwbesersas yl al kyl radicals are 5- or 6-menbered PCT/US03/07565

het eroaryl - C1_3-al kyl s. Exanpl es incl ude, oxazol yI rret hyI pyri dyl et hyl and
the like. The term "heterocyclylal kyl" means an as gefl ned
above) sihbettached)eqs lml‘ﬂ%ioh31§’él(é regaghed) | Apsrapple (02| 3 eta@FV BV E \or e
preferred heterocyclylalkyl radicals are 5- or 6-nenbered

het er ocyc? yihg Carb3n atdyd are sEbsiitubd svithi axol (6% madetiesty drlofigxedthjomatmhglinylThe
term "cycl oal kyl al kyl * neans an al kyl noiety (as defined above) substituted
with a cychoabicyeei @byps(Rrsia definsesitiahal e),. asMpreifipd efidstimtedhizt excoy cl y
radicals are 5- or 6-nenbered cycl oal kyl -C1_3-al kyI s. Exanpl es include

cycl oprop tutabEpdEtidhs vMeh hyfor exfhj leﬁaﬁilishe@érb cle glBups means
butyI d%‘)fgeéméreaans %cetyls 14 WO 0?6{3;75855 PCT/ 803/ 07565 wThe phr ase

h t | t t
.ﬁd?EZ?ZS“a%/ﬁ» onfisBBERLE e b oy Bl € OB 1y %ﬁb‘*&ﬁ% Ssent

in the ounds of the present inve e .conp d the ent

i nventi onh E%}’aarc@an%aélitﬁou ﬁ%m?‘éoné?fé @5&%?@18? f‘ﬁm ﬁ@ab | et y
of salts with various inorganic and 3ganlc aci ds. The acids thé n%
used to pEegilkenyl,pHerCrtiemyl,calHGs adeadiedbl €1-Goi daloglkary, niga(GrLaaky uch
basi ¢ conpounds of the present invention are those that formnon- toxic
aci d addi ticas(atdslkylantno(Csds)adkyt ontiHCnCplphemimat@utd)elklyl. y accept abl e
ani ons, such as the acetate, benzenesul fonate, benzoate, bicarbonate,

bi sul fate, bitapt ghera)RuaiemeBhPi diyl nfoddtgi éamﬂeﬁ:r&ﬂﬁabbaé)esubei@ﬂutbdmﬁle,
chl oride, clavulanate, Citrate, dihydrochlori edi sl yate estol ate

esylate, ghiyl 31%??0 aﬂmmeﬁfy Baatsedeﬁ%&‘ﬁlgcRﬁ?; Rord rgiefaﬁea GrylAllc il AERER, are

gl ycol I yl arsani hexyl'r OI’CI nat e hydr obr om de,
hydr ochl °£1r'y‘i’ Cis- a?kyls %xamples include benzyl, phenylethyl, and the like.

The term “heteroarylalkyl” means an alkyl moiety (as defined above) substituted
with a heteroaryl moiety (also as defined above). More preferred heteroarylalkyl radicals
are 5- or 6-membered heteroaryl-Cys-alkyls. Examples include, oxazolylmethyl,
pyridylethyl and the like.

The term “heterocyclylalkyl” means an alkyl moiety (as defined above)
substituted with a heterocyclyl —moiety (also defined above). More preferred
heterocyclylalkyl radicals are 5- or 6-membered heterocyclyl-C;3-alkyls. Examples
include tetrahydropyranylmethyl.

The term “cycloalkylalkyl” means an alkyl moiety (as defined above) substituted
with a cycloalkyl moiety (also defined above). More preferred heterocyclyl radicals are
5- or 6-membered cycloalkyl-C;.3-alkyls. Examples include cyclopropylmethyl.

The term “Me” means methyl, “Et” means ethyl, “Bu” means butyl and “Ac”

means acetyl.
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i sothionate, |actate, |actobionate, |laurate, nalate, nal eate, mandel ate,
nmesyl ate, nethylsulfate, nucate, napsylate, nitrate, oleate, oxal ate,
panpat e (wWolonamse), palimtate, pantothenate, phosphat e/ #cphsspimsse,

pol ygal acturonate, salicylate, stearate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodode, a(mg val erate,salts. Since a
si ngl e conmpounBhephrese” aosuticallyeresriablesali($)ncasiied hereln, PR JRIVASE di ¢
or basic noieties, the conpounds of the present invention may include
nono, di imdicated; sailodesi sale of ianigice apdripeigngroups Whish cameyr st pessericinditle
noiety in a conpound of the present invention, a salt may be fornmed by

t r eat nent c@fipundd BP Mt Predént Theenpibes elte domypmhdof tiet presenb asicntico thad ared,
particularly an inorganic base. Preferred inorganic salts are those forned

wi th al kablgahthadbledd LA RAS BriRbal WidtUalicBSof dald il vitodl ibrg@d agsi um

bari um and cal ci um red organic base salts include, for exanple,

ammoni um di benzy] a nju enzwyl L um, 2= Lidi 2

D1 5 2- hy QP ERPBCRS Aot et TS e o ot FBipare R AL AeRHbM! i

phenyl et hyl benzyl am ne, di henzyl - et hyl enedi anmi ne, and t | i alts. O her

salts of addtien EalmféPPléga%QomWHQ,fﬁTe&re%e%émﬂe ton %gﬁosféﬁ?e[s%%?lﬁﬁa Wi th

procai ne, quinine and N-nethylglusoam ne, plus salts formed with basic

am no aci txicanihadditigh yalisnke., ealtsicontaining pharmecytically seepiphblglapionhesich 95 ne

and arginine. An especially preferred salt is a sodiumor potassiumsalt

of a conpgindeciafe, Bhecpssaiiondte, benesité, bicarblinbte, bisslfaebitaordadioratepdirenides, a

salt is formed by the treatnent of a compound of The present invention

with an agmel'ﬁh&, %%Egﬁ_&? cafbdhitb Cel18fide) vuldnafegaitiage, adirodhl@idel edidlyate,

inorganic salts of this type may include, for exanple, the hydrochloric,

hydr obr om hydr of.odi c Ur il C, Or ighy@htatde dihdfaRdl ttutafpnf erred
fiplatcy? Rl y T, RRGRRAYT solhulg's SRl

organi c s&t . S”type; may I'ncluc . mpfl e, salts formed with
oo S o Binters Geyfbblnte GEbiEr S b o it

isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate, mesylate,

methylsulfate, mucate, napsylate, nitrate, oleate, oxalate, pamoate (embonate), palimitate,
pantothenate, phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate,
succinate, tannate, tartrate, teoclate, tosylate, triethiodode, and valerate salts. Since a
single compound of the present invention may include more than one acidic or basic
moieties, the compounds of the present invention may include mono, di or tri-salts in a
single compound.

In the case of an acidic moiety in a compound of the present invention, a salt may
be formed by treatment of a compound of The present invention with a basic compound,
particularly an inorganic base. Preferred inorganic salts are those formed with alkali and
alkaline earth metals such as lithium, sodium, potassium, barium and calcium. Preferred
organic base salts include, for example, ammonium, dibenzylammonium,

benzylammonium, 2-hydroxyethylammonium, bis(2-hydroxyethyl)ammonium,
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phthalic, tartaric, lauric, stearic, salicyclic, nethanesulfonic,
benzenesul foni c, paratol uenesul fonic, sorbic, puric, benzoic, cinnamc and
the |i ke woganimssaci ds. An especially preferred salt of PhiraSHypmes s a
hydrochl ori de or sulfate salt of a conpound of The present invention. In
t he conpounds of the present invention, where terns_such as AR5) m or
(CR4RS5) t pheaylethythenrdaming, Ribevayl-sthylonefiamingaand ihes i ?iSéﬁS-ordtﬁ&o?a?% %Fgove
1. For instance, where mor t is 2, the terms (CRARS)mor (CR4AR5)t may
equal - CHRGHE mdties ik DidB)de( rREMApleOHRSHRMNIprmest withypracaittse quisiiesand | ar
noieties falling wwthin the scope of the definitions of RA and W Certain
conpou ndSN%ah%n%hﬁbﬁﬁﬁle,t pluB VAR bARedWRith basie ammonatids such ae plyeins, @mnithine,
therefore exist in different enantionmeric forns. Al optical isonmers and

st er eoi SO §ind %&eﬁ@ﬁl&%ﬂﬁﬁ%ﬂg%ﬁfﬂ%ﬂﬁepUﬁ?%@cihﬂ%’ BRUfrAY, saBlsl a bt €5

t hereof, are cag e W thi t he scope of the invention. Wth
respect to the conpounds of th resent, .1 ion, the 16 WD 03/077855
PCT/ US03/ WS%ﬁlmFﬁe%gﬂ?wquﬁgloggﬁgpf%?t&%\%\ﬁ@? a racenmte, one or nore
enantionmeric forns, one or nore . diastereonerjgc fornms, or, mixtures thereof.
The conpounds Wfith 1eepest skasic mpeighss ASAL F?ei‘g’“nﬁ‘i E}Stwes#m%t Q?QWBWBP%&O hi s
invention relates to the use of all such tautomers and mxtures thereof.
The subj eThe presentinentioh sothi ancicidie sompamdppatictiprly ap dnaaenioApéuREeSthi ch
are identical to those recited in the present invention, but for the fact

that one @forgMiEesdisosBthidtyper @py dacald onaxatme theviyigodtorat dyilwbress, or
mass nunber different fromthe atomc nass or mass nunber usually found in

hature. ' i i PeRFRabAiMEL dalts of ndsy of
Eﬁ?dggio% ?%lg.\erﬁfi??gt poﬁ@@? theaike RSits ofd: a ypedsy

t he i nvent iné es of hydrogen, carbon, nitrogen, oxygen,

hosph Lfur, fluor] ). OF | h AS.i2f - . 15N,
T80, 170, e gartranb il ol SRS, SURO Saar otk e, spbe,

resent i ) ) . ] .
P fumaric, palmitic, cholic, pamoic, mucic, D-glutamic, D-camphoric, glutaric, glycolic,

phthalic, tartaric, lauric, stearic, salicyclic, methanesulfonic, benzenesulfonic,
paratoluenesulfonic, sorbic, puric, benzoic, cinnamic and the like organic acids. An
especially preferred salt of this type is a hydrochloride or sulfate salt of a compound of
The present invention.

In the compounds of the present invention, where terms such as (CR'R®),, or
(CR*R’); are used, R* and R’ may vary with each iteration of m or t above 1. For
instance, where m or t is 2, the terms (CR“RS)m or (CR4R5)t may equal —CH;CHj- or -
CH(CH;)C(CH,CH3)(CH,CH,CHs)- or any number of similar moieties falling within the
scope of the definitions of R* and R’.

Certain compounds of the present invention may have asymmetric centers and
therefore exist in different enantiomeric forms. All optical isomers and stereoisomers of
the compounds of the present invention, and mixtures thereof, are considered to be within

the scope of the invention. With respect to the compounds of the present invention, the
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i nvention, prodrugs thereof, and pharmaceutically acceptable salts of said
conpounds or of said prodrugs which contain the aforenenti oned i sotopes
and/ or otwerojosssdpes of other atonms are within the scop@CofusnIizses
invention. Certain isotopically-I|abel ed conpounds of the present

invention, for exanple those into which radioactive isotgpes such as 3H and
14C are | myontioriackdes theaisa o faacempatelr Ry P CISNBAINEHG EOTHISgQRfpor more

di stribution assays. Tritiated, i.e., 3H and carbon-14, i.e., 14C

i sot opes diagereameric fidrars, yr prixfes tentedfo rThetmimponadeof e ppesentanyerition raad
detectability. Futher, substitution with heavier isotopes such as

deut eri umysh -eRist a8 HauteARrsal MAsdinvBlitich Felithe tapied use ofafasiichgestomesubitd ng
fromgreater netabolic stability, for exanple increased in vivo half-life

or reduce&i)g&seg%r Jeequi renents and, hence, may be preferred in sone
ci rcunst ances.  I'sot opically | abeled conpound of the present invention and

prodrugs there can generally be.prepar.ed b ARV I

di scl osed in tﬁge §€]P98%E Vﬁ’ﬁb"/‘%?ls? ﬁg%lﬂ(geséﬁ%ﬁ% %léﬁgdrl?g}édlfgen%%trug{f{’ 3?1@%5? e(S)W, by
substituting a readily avail abl e isof opical RA/ abelgd eagent for aﬁ 17 WO
03/ 0778551detivaligy tosy Brsaied iy His EeeBhIny SR, ¥ e 8%‘%‘%% e OFPC 4Bt | on
al so enconpasses pharnaceuti cal conpositions containing and nethods  of
treating preabplheadaty ancatdindomtheras, at@nicabmmmaseeumbgfrcb&mm Bymabetamse er i ng
prodrugs of conpounds of the the present invention. Conpounds of the

present i meedior aRasshahbg fdvaily afoiid,in amtwre, Eyeampley «f isotpborlydti angboups
can be converted into prodrugs. Prodrugs include conpounds wherein an

am no aci &c%ﬁ?)irzg&? in®' cEnRRANP Rt the antdidion @kludt MSotepesN®N BydiBgdh, cattd,
three or tou amno acid residues is covalently joined through an am de

et ROReh 2Rl oS ABhA8ue, W HhoBhe SANNMIHL SBA £ TLOUE 9, e

rnvenition’ e am no acl d’ residues incl ude but
are not limted tp the 20 patyrallyececurring am ng acids, c n|
desi gnat edsr{‘]by Onr &> 181t dr 3s§’rrbgi gn r?a‘S]alrgﬁeml’c‘lW?Y'udggmag Br%r}?}%f%&

hydr oxyl ysi ne, denosi ne, isodenosine, 3-nethyl histidine

invention, prodrugs thereof, and pharmaceutically acceptable salts of said compounds or
of said prodrugs which contain the aforementioned isotopes and/or other isotopes of other
atoms are within the scope of this invention. Certain isotopically-labeled compounds of
the present invention, for example those into which radioactive isotopes such as *H and
YC are incorporated, are useful in drug and/or substrate tissue distribution assays.
Tritiated, i.e., °H and carbon-14, i.e., ¢, isotopes are particularly preferred for their ease
of preparation and detectability. Futher, substitution with heavier isotopes such as
deuterium, i.e., H, can afford certain therapeutic advantages resulting from greater
metabolic stability, for example increased in vivo half-life or reduced dosage
requirements and, hence, may be preferred in some circumstances. Isotopically labeled
compound of the present invention and prodrugs thereof can generally be prepared by
carrying out procedures disclosed in the Schemes and/or in the Examples and

Preparations below, by substituting a readily available isotopically labeled reagent for a
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norval i ne, beta-al ani ne, gamma-am nobutyric acid, cirtulline, honocysteine,
honoserine, ornithine and nethionine sul fone. Additional types of prodrugs
are al so wpoenpmssed. For instance, free carboxyl groupsPCaUShE07565
derivatized as am des or al kyl esters. Free hydroxy groups nay be
derivatized using groups including but not limted to hem succinates,
phosphat enasisefopicaly tabeleflireaticabacet at es, and

phosphor yl oxynmet hyl oxycarbonyls, as outlined in Advanced Drug Deli ver

Revi ews 1996, THi8, in¥&fionCalsd amaorepamsesd phaymaoeutivgtl cosaposinensa pYTHYNEE0 are
al so included, as are carbonate prodrugs, sulfonate esters and sulfate
esters of adaO%Y tenaKD ProlifBRfivy didozdid, it abinohyalr eelly grgmduplsy administering
(acyl oxy)inethyl and (acyl oxy)ethyl ethers wherein the acyl group may be

an al kyl gﬁgﬁ{%s o?%li#?&ﬁ{dls (g%ﬁébcﬁé gféé&ﬁ%%&ibn.g(ﬁg%%uﬁdydf%’é Présddinvffion

limted t ther, anmne and carboxylic acid functionalities, or where the

acyl I. i i t CI |

s onpass BB RTe. arifd RS or JLIRGEL pishls ERME ot ReR B prodpugs, 5o
10. Free am nes can _al so be derjvatized as anjdes 18 V%B/O 7855 ¢

PCT/ US03/ Brodissss igeinde campesads gy hs @ Aimanme; 4pis resifue. o 2 PRUDEPHISG °

noi eties may incorporate groups including but not limted to _ether, am ne
and car bokwd pmars (¢-g.Limst fueat foussamine apisl regidus is ferealentlygaines fropgh an

i nstances where two or nore radicals are used in succession to define a
subst i t ueninidet drastee bohd t@a Stee wedite, ehydrdxy dri castoxytiordidrgroiyr af cangpoundaof der ed
to be termnal and the | ast naned radical is considered to be attached to

the str U%U;Ex%sénﬁ iSHEEbh ONTheAfo 498 ref@im! ifclulld Ouf afdi satl liraitad @ kyd 20 s
attached to the structure in question by the alkyl group. The invention

s e B BTG A SRS T e bl

hyperponP? ive I'na manma ofnprises a apeutically

oL ect v AR O SR UA Sl 15 PAESBe  NERLIRR, et

phar rraceUtnior(ig{ill’lg: baefa(-:aelgxtliggl ggaxncrr;ilzg-;rin?nrdbu’ly?icoar(]:ied, cirtulline, homocysteine, homoserine,
ornithine and methionine sulfone. Additional types of prodrugs are also encompassed.
For instance, free carboxyl groups can be derivatized as amides or alkyl esters. Free
hydroxy groups may be derivatized using groups including but not limited to
hemisuccinates, phosphate esters, dimethylaminoacetates, and
phosphoryloxymethyloxycarbonyls, as outlined in Advanced Drug Delivery Reviews
1996, 19, 115. Carbamate prodrugs of hydroxy and amino groups are also included, as
are carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy groups.
Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethyl ethers wherein
the acyl group may be an alkyl ester, optionally substituted with groups including but not
limited to ether, amine and carboxylic acid functionalities, or where the acyl group is an

amino acid ester as described above, are also encompassed. Prodrugs of this type are

described in J. Med. Chem. 1996, 39, 10. Free amines can also be derivatized as amides,

18



enbodi ment, said pharnmaceutical conposition is for the treatnment of cancer
such as brain, lung, squanous cell, bladder, gastic, pancreatic, breast,
head, necWp osermby ki dney, ovarian, prostate, col orectal pCoasolieenl
testicul ar, gynecol ogical or thyroid cancer. In another enbodi nent, said
phar maceutical conposition is for the treatnent of a non-, cancerous

hyper pr ol sullfonamides odpkespiienamiden Al abdhgsg RTodrpe Pgieliss HayrineHRORIS §OPRS g. |
psoriasis), restenosis, or prostate (e.g.,benign prostatic hypertrophy
(BPH)) . Tiaelidingdnit notlimaltsbtor ethaxf &sint end cahaxyliscsid fupationsdiiposi ti on for the
treatment of pancreatitis or kidney disease (including proliferative

gl oner ul onephr itk $o dRdideaRRISHat innthueactsr et tdbsraaek wdicpaiane usedrimanmmal
whi ch conprises a therapeutically effective anount of a conpound of the

present | ﬂl\ég&ts}foﬁnté)n gé%&pﬁ%%%ﬁ%t‘ éﬁ;ﬁ%béd/ tRGC RPlcRRb e tRakikst nafe@0Faditablis

hydrate thereo armaceutically acceptable carrier. The invention

also relates. to har maceutical ¢ osii;tion f.qr i f

Bl ast ocyt TSRS HETA S aisan WA ot ety 1Y BEshabio e
effective amount 19 WO 03/ 077855 PCT/ US03/ 0756 f.ac upd of the
present i $HUSHITE #h qUeSKIOR. Eﬁ&%r‘fﬁ%%’mﬁlm‘iﬂ%ﬁ‘@gﬁ‘fy@* 1§ aﬁt%c?lgg?%ﬂwgf% ©
hydrate thereof, and a pharnaceutically acceptable carrier. The invention
al so r el atrequestiorebyptharabiegd gutvpcal conposition for treating a di sease
related to vascul ogenesi s or angiogenesis in a manmal which conprises a

t her apeuti cal | The afvieafidh Wo asiatesto afpharmcaapiiahdompoditien forabetreatmenieof d on,
or a pharmaceutically acceptable salt, prodrug or hydrate thereof, and a

phar mceuﬁ%ﬂoﬁf&waﬁéﬁd& GRI himdlNwhidh CcodipaRed MeMbraps@iddlly effective
pharmaceuti‘cal conposition is for treating a disease selected from the

0 0up, cong Shh"S: PhpHHFBle FEALIIRRTES 0 b RBAOERSY ko dhasRoaious

as r's,” ease, a.jt eroscrerosis, skin
et nopat APyt Rty thiteoh SRLAPA Rl g AT CRe M (TAF degndRbt  on
hemangi oma, glioma, nelanoma, e
embodiment, said pharmaceutical composition is for the treatment of cancer such as
brain, lung, squamous cell, bladder, gastic, pancreatic, breast, head, neck, renal, kidney,
ovarian, prostate, colorectal, oesohageal, testicular, gynecological or thyroid cancer. In
another embodiment, said pharmaceutical composition is for the treatment of a non-
cancerous hyperproliferative disorder such as benign hyperplasia of the skin (e.g.,
psoriasis), restenosis, or prostate (e.g.,benign prostatic hypertrophy (BPH)).

The invention also relates to a pharmaceutical composition for the treatment of
pancreatitis or kidney disease (including proliferative glomerulonephritis and diabetes-
induced renal disease) or pain in a mammal which comprises a therapeutically effective
amount of a compound of the present invention, or a pharmaceutically acceptable salt,
prodrug or hydrate thereof, and a pharmaceutically acceptable carrier.

The invention also relates to a pharmaceutical composition for the prevention of

blastocyte implantation in a mammal which comprises a therapeutically effective amount
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Kaposi's sarcoma and ovarian, breast, lung, pancreatic, prostate, colon and
epidernoid cancer. The invention also relates to a nethod of treating a
hyper pr olwbasatrisse di sorder in a rmammual that conprises ad@girnisss/ersshg t o
said mammal a therapeutically effective anobunt of a conpound of the

present invention, or a pharmaceutically_acceptable salt, prodrug or
hydr at e t&fes easfpoupd of ifee IRV invsAtion, §a@@hﬁaﬁ@%6w19&@v&efé‘@t%bé£ﬁ%ep{°%€éﬁ Fent of

cancer such as brain, lung, squanous cell, bl adder, gastic, pancreatic,
breast, higaldate tieesaf, ainapharmicaitiesl]y aoeeptabla capiedst at e, col orect al
oesohageal , testicular, gynecological or thyroid cancer. In another

enbodi nent, saige FREhRsh 518b 2é18%s t® a tphermbdcednticak odmpésitiorn for-trating nalisease
hyperproliferative disorder such as benign hyperplasia of the skin (e.g.,

psor i asi ?_%%atecf %%a@&ﬁéééﬂesﬁ or BF Q5L AEs (22 hanRBA) WIS SEibrMcs & tﬁem%uﬁ]pgg}w

(BPH)) . Inventron also re S to a nmethod for the treatnent o
hyperproliferative isprder in a I | se d nj i to
said m CCAVE hERY u?f)&aFP?‘POW \r;\%nglg/ B%%@sﬁg@ﬁ“bso‘%/ 87%% ll(e;%'?% ve
amount of a conmpound of the present inventiqn, or armaceutical ly
accept abl &cspiable saitoprpdgredst }mjmt%ﬁ)@rqo eﬁngc?fﬁmi“ﬁa“ceb‘ﬁﬁﬁﬁ'a%‘ﬁcﬁﬁ% gy In
anti-tunor agent selected fromthe group consisting of mitotic inhibitors,
al kyl at i ngnagebedimentsiid phetmissiiicad sompagitior i fat fraging fispase iselscted it h
factor inhibitors, cell cycle inhibitors, enzyme inhibitors, topoi somerase
i nhi bi tor e picAbogimGating eshonse englbgéresis, chmnic- inflammaiersy, dargticogwhess s

i nhibitors, and anti-androgens. The invention also relates to a nethod of

treating BANGLEAL iaﬂhﬁti@,rinﬂﬁlﬂﬂﬁibrﬁib%%ﬁ QisPdsc, RAbMds¢lBrodis i lischdtatsucloaPri ses
adm nistering to said mammal a therapeuti cal | y effective anount of a

conpound Qf the pr t AV i or 4: ar facett | a &Q‘Rﬁ e galt,
pr odr ug opswalrsateé(g%ﬁg’r gg@.g%é&)%hr?\%n%l?%ég&éu SO rgl g‘%g{gb%(tgy’aqnet g%alyog ?

prevent! n%retr)rlla%grgt?f,c ygg%-feﬁart)elzda n}n%édlgrn de%el?eration, hemangioma, glioma, melanoma,

Kaposi’s sarcoma and ovarian, breast, lung, pancreatic, prostate, colon and epidermoid
cancer.

The invention also relates to a methpd of treating a hyperproliferative disorder in a
mammal that comprises administering to said mammal a therapeutically effective amount
of a compound of the present invention, or a pharmaceutically acceptable salt, prodrug or
hydrate thereof. In one embodiment, said method relates to the treatment of cancer such
as brain, lung, squamous cell, bladder, gastic, pancreatic, breast, head, neck, renal,
kidney, ovarian, prostate, colorectal, oesohageal, testicular, gynecological or thyroid
cancer. In another embodiment, said method relates to the treatment of a non-cancerous
hyperproliferative disorder such as benign hyperplasia of the skin (e.g., psoriasis),
restenosis, or prostate (e.g.,benign prostatic hypertrophy (BPH)).

The invention also relates to a method for the treatment of a hyperproliferative

disorder in a mammal that comprises administering to said mammal a therapeutically
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mammal that conprises admnistering to said mammal a therapeutically
effective anount of a conpound of the present invention, or a

phar macewpDa®abtvsaccept abl e salt, prodrug or hydrate thePedfusSoFomses
invention also relates to a nethod of treating diseases related to

vascul ogenesi s or angiogenesis in a nmamal that conprises dninis.ering to
said namefidctise tamequmberft iac apmpowst oF t g ePTEHRSL Y IR, cftsnﬁoﬁﬁ"d'nﬁ‘?e ifRlly
present invention, or a pharnmaceutically acceptable salt, prodrug or
hydrate theegsable sah, prelregivodiydentt theredfd in menthowitios With anr ed-uRPr2g8hkease
selected fromthe group consisting of tunmor angi ogenesis, chronic

I nfl ammat Qliacidll FRAS Sthe USHDS cb t of dnBstidiribhibRorsatdileylaihed eipests,s anti-
i nflammatory bowel di sease, skin diseases such as psoriasis, excenm, and

scl er oder abglﬁt@%ig%n? calaﬁgl%ﬁ{ﬂ)ﬁ)tiﬁgt LAQRRT A¥tor MRkILRORATRN BfclPrighmitbls LY,

age-rel ated nacu egener ati on, 'hémangi oma, glioma, nelanoma, Kaposi's

sarcoma and ovar.i.an, breast. |ung, .panecreat. . Rk O ngd. ..

epi der noi Wcé@%ﬂrsvﬁoﬁgfﬂ?%g% 15’%’]9% EEOS@’%%&%E %tgﬁzlﬁrgﬁt ﬁ%rgcgﬁube
treated with conpounds of the present .invention, or pharmaceutically
acceptabIEP%%W@%PnﬁpéﬁﬁﬁﬁénﬁﬁﬁoﬁyﬂW%W%k@%#ogﬁﬁtlconpounds, according to

the nethods of this invention include, for exanple, patients that have been
di agnosed as Wheinvgniiwoalsasdlaies toesmethod of freatingpansraatitinay kidngypiiseasg Af
cancer, bone cancer, CMW, pancreatic cancer, skin cancer, cancer of the
head and pggkin @Uhameolisthay comprigsscadministerigatoraid ntaemhaiea dherepeuticaliar i an
cancer, rectal cancer, cancer of the anal region, stomach cancer, colon

cancer, DrgasheCane&it of ea“cbﬁ#ib%d oY HRC Qi Cinveiildis &€ agﬁharﬁiaeédti&elly
sarconmas, carcinoma of the fallopian tubes, carcinonma of the endonetrium

o o by SRR 12 20 or carcinorm of (e
e g oL b ERISELL 1S A O G R oG 191
mammal that comprises administering to said mammal a therapeutically effective amount
of a compound of the present invention, or a pharmaceutically acceptable salt, prodrug or
hydrate thereof.
The invention also relates to a method of treating diseases related to
vasculogenesis or angiogenesis in a mammal that comprises administering to said
mammal a therapeutically effective amount of a compound of the present invention, or a
pharmaceutically acceptable salt, prodrug or hydrate thereof. In one embodiment, said
method is for treating a disease selected from the group consisting of tumor angiogenesis,
chronic inflammatory disease such as rheumatoid arthritis, atherosclerosis, inflammatory
bowel disease, skin diseases such as psoriasis, excema, and scleroderma, diabetes,
diabetic retinopathy, retinopathy of prematurity, age-related macular degeneration,

hemangioma, glioma, melanoma, Kaposi’s sarcoma and ovarian, breast, lung, pancreatic,

prostate, colon and epidermoid cancer.
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the urethra, cancer of the penis, prostate cancer, chronic or acute

| eukem a, solid tunors of childhood, |ynphocytic |ynphomas, cancer of the
bl adder, warser7sss the ki dney or ureter (e.g., renal cel IPCEaArSo3/oms6R,
carcinoma of the renal pelvis), or neoplasns of the central nervous system
(e.g., primary CNS | ynphona, spinal axis tunors, brain stem.gliomas or
pituitary adenRatiests. thehj eanj beefhedtedh Wit Compongs & o&‘Q PFRaFHa HEGREQ, | oF
conposition for inhibiting abnormal cell growth in a mammal which

conpr i sesplanmacenticdllyodcceptellepalin graifugshnd hydesasrof skidwempiounds, agcopding to
pharmaceutically acceptable salt or solvate or prodrug thereof, in

conbi nat i @B MithdHsaIT tBRGHRNLRH iAclGHE To Hanpibes atients Wt heva bédnediamoueat ss of
the conpound, salt, solvate, or prodrug, and of the chenotherapeutic are

t oget her EJ\);% #)(E:Séﬁasllrsg r%ét%isgi Gl s@l@ﬂﬁ{s@Pl‘E%{; Flfaﬁ&\@rh bo®Rincer, CMML,

chenot her ape resently known 1 h the ar I'n” one embodi ment, the

chenot herapeuti.c is selected framthe.gro I Sty f m i

i nhi bi t orgaglcﬁﬂa § 15805 g B SHAPET ST r?‘g'?}éebgg?(f %2&; ln?én]{’ 2& E[:agﬁegl?gl hlgﬁﬂe‘{%tofltl)lﬁrot ics,
grow h factor 22 WO 03/077855 PCT/ US03/ 07565 inhibitors, cell .cycle

i nhi bi t or Blelaapmp. BTG oEEF o rAVREER PRIHFEH sCaNEeTy | GBF L PT hEs Bt sEE10Ds

modi fiers, anti-hornmones, angi ogenesis inhibitors, and anti-androgens. This
i nvent i onstbmathheancer|catomscanocerabreestiratcdr otestiqwhirh Eynesglogisnamess (G Wegnowt h
ina mmual or treating a hyperproliferative disorder which nethod

conpri sessaesthay, sireinof oftthe FiRpivartiibds, carciaomeanif tlof ersloomtmion,whrafiorhief
present invention, or a pharnmaceutically acceptable salt or solvate or

prodrug t Rerenfix daftis@APbhakivaBinwiot BartAehatdreRe W1es)apsdgkintiali®ase, thter
anounts of the conpound, salt, "solvate, or prodrug, is In conbination with

d
th di at | th ti i i WY I
treating Pha® FBBBForrHEr ot e elldisdils n i D cnlGtnel R (O
admi ni stering rg .1 hese_t ech

can be us&¥FHO %Iéat %S'i%gq’ mé{g%%&é@{%%}%?‘g&@g, %aggorﬁésﬁ & %T}ptﬁ‘?&es’ CalRf 8P aues
adm ni stration of the conpound of the invention in this ) )
the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, solid tumors
of childhood, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or
ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), or neoplasms of the
central nervous system (e.g., primary CNS lymphona, spinal axis tumors, brain stem
gliomas or pituitary adenomas).

This invention also relates to a pharmaceutical composition for inhibiting
abnormal cell growth in a mammal which comprises an amount of a compound of the
present invention, or a pharmaceutically acceptable salt or solvate or prodrug thereof, in
combination with an amount of a chemotherapeutic, wherein the amounts of the
compound, salt, solvate, or prodrug, and of the chemotherapeutic are together effective in
inhibiting abnormal cell growth. Many chemotherapeutics are presently known in the art.

In one embodiment, the chemotherapeutic is selected from the group consisting of mitotic

inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor
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conbi nati on therapy can be determ ned as described herein. It is believed
that the conpounds of the present invention can render abnormal <cells nore
sensitivewD®3rmsat nent with radiation for purposes of kil IPCAgSana7ses
inhibiting the growh of such cells. Accordingly, this invention further
relates to a nethod for  sensitizing abnormal cells jn a m?rrrrall to

t r eat ment inhibitors; el avelsninkibitors, €B#RISs EPOISREIFTISE JNPTIAT. PIlegHel FESRRESC an
anount of a conpound of the present invention or pharnaceutically
accept abl godidiets, anti-kotmates, agiquenehisighibiterseaid aniikinshiogamsunt i s effective
is sensitizing abnormal cells to treatnent with radiation. The anmount of

t he conpound, THRlfivendbn FRkMRALEated td DhRthBELBOThitAIINDshidenel ¢dlngdwacmar di ng
to the means for ascertaining effective anmounts of such conpounds

descr | bed gkl By utlithd MHEHILAMNAGR HiSiabAFhicR et ifipies AllliriRoring
I Ca I on o |

phar maceu conposi nhi bitrng abnormal cell growth in a mammal
whi ch ' t of d...of the. t [ .
phar maceut A MAPIRECERANS o AP P Hby /P er RS LR oSS

PCT/ US03/ 07565 prodrug thereof, or an isotopically-1abeled.deriyative

t her eof , assepiahleasblupt Spkvatsner awdr%ﬁwzﬁbgf ﬁH’E’Egl%@Pe cﬁaqlg%% therapy,

anti-angi ogenesi s agents, signal transduction inhibitors, and | i

anti prol i fvaeid the agemtsof hetdompoghdgehiesilyategurredrugyshinpcompymtion with

(matrix-nmetall oprotienase 2) inhibitors, MW-9 (matrix-netall oprotienase

9) i nhi bi #Rr sadias @Nady cfRyiVodX)ighibitig bbjormahhicHi goveh camrebi@ngighe in

conjunction with a conpound of the present invention and pharmaceutical

conposi ti g5 HEREADRI llBERE M MEARIARLOf THARIqHs GO ddtnikiBhiing Ladiation
EXTM ( al

i ncl ude ecoxi b), val decoxi b, and rofecoxi b. Exanples of

seful matri | | t ei i.nhibi t 3 j 72
e Tl e Ehl Rl B Sy SR s e B dash et M 3Rty

Pat ont - ApBFFERFY Q. - SHS0RRRIBIPNI G g QppTss, of e indeaibl in-HigPear

combination therapy can be determined as described herein.

It is believed that the compounds of the present invention can render abnormal
cells more sensitive to treatment with radiation for purposes of killing and/or inhibiting
the growth of such cells. Accordingly, this invention further relates to a method for
sensitizing abnormal cells in a mammal to treatment with radiation which comprises
administering to the mammal an amount of a compound of the present invention or
pharmaceutically acceptable salt or solvate or prodrug thereof, which amount is effective
is sensitizing abnormal cells to treatment with radiation. The amount of the compound,
salt, or solvate in this method can be determined according to the means for ascertaining
effective amounts of such compounds described herein.

The invention also relates to a method of and to a pharmaceutical composition of
inhibiting abnormal cell growth in a mammal which comprises an amount of a compound

of the present invention, or a pharmaceutically acceptable salt or solvate thereof, a

23



1999), WO 98/07697 (published February 26, 1998), WD 98/ 03516 (published
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98/ 30566 (published July 16, 1998), Eur opean Pat ent Publication 606, 046
(published July 13, 1994), Euro ean Patent qlf ti on 931, 788 gubl i shed
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99302232. Jnq drtiptRidefive hoedls. 1999) Great Britain Patent Application No.
9912961.1 (filed June 3, 1999), United States Provisional Application No.

60/148, 464 (i %g?'aﬁﬁﬁ# Aacerd@Ibh as NﬂMf—’@d%l 18} SfetalBpPotense3H In@B o] ssued

January 26, 19 St at es Patent 5 510 |ssued January 19,

1999), ropean. Patent Publica 8 97
all of V\hw:;?rg ﬁalln]gpléo “REr eP f%el rgéénf(? @ZI[ 8701]0%& %l?wéencﬁ i
Preferred, 24 WO 03/ 077855 PCT/ USQ3/ 07 65 MVP- 2 nh| bltors are

t hose t hathibatpes, |senthecussd HocongncpR yith g gopinongd I\#/F‘h'i presl%tr BVEYae by
are those that selectively inhibit MW-2 and/or MVP-9 relative to the

ot her mat phataaetuichlopropesitinns edesqribed. herginvp- Bxanyps 9f usgiipl LOXAPIRIbitoRP- 6,
MWP- 7, MWP-8, MWP-10, MWP-11, NIMP-12, and MWP-13). Sone specific exanpl es
of MP i nhichide CELEBREN™ '(atlbcbm),pfaﬁmemﬁbj anderofécoribarkxama@s3gABefuR@agx 3555,
and RS 13-0830. The terns "abnormal cell growth" and "hyperproliferative

di sorder” m%fa@logﬁ)@éi'naée@ﬁlﬁf)ﬁ&@@ﬂaed’é%ﬂbddﬂnWOs)mw ¢pdblRRed OABBEr IR 996)] |

gLowt h", as used herein, unless otherwi se indicated, refers to cell growh
that is i I r tact
Dt SYURIESES (Bl BRET M08 e FRAR S A ficfin o smpkormont act

cells (t U%EE )July 8, 1997), European Patent Application No. 99308617.2 (filed October 29,
1999), WO 98/07697 (published February 26, 1998), WO 98/03516 (published January
29, 1998), WO 98/34918 (published August 13, 1998), WO 98/34915 (published August
13, 1998), WO 98/33768 (published August 6, 1998), WO 98/30566 (published July 16,
1998), European Patent Publication 606,046 (published July 13, 1994), European Patent
Publication 931,788 (published July 28, 1999), WO 90/05719 (published May 31, 1990),
WO 99/52910 (published October 21, 1999), WO 99/52889 (published October 21,
1999), WO 99/29667 (published June 17, 1999), PCT International Application No.
PCT/IB98/01113 (filed July 21, 1998), European Patent Application No. 99302232.1
(filed March 25, 1999), Great Britain Patent Application No. 9912961.1 (filed June 3,
1999), United States Provisional Application No. 60/148,464 (filed August 12, 1999),
United States Patent 5,863,949 (issued January 26, 1999), United States Patent 5,861,510
(issued January 19, 1999), and European Patent Publication 780,386 (published June 25,

1997), all of which are incorporated herein in their entireties by reference. Preferred
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that proliferate by expressing a nutated tyrosine ki nase or overexpression
of a receptor tyrosine kinase; (2) benign and malignant cells of other
prol i feravpDwa/odisstases in which aberrant tyrosine ki nasePagttisozoiseh
occurs; (3) ﬁny tunFr? that proliferate by receptor tyrosine kinases; (4)
any tunors that proliferate by aberrant serinpe/threonine kjnase

act i vat | GMMErRcndsyIMi:Aiighibierd crfelbiognat bl e 6F no AREACHRBION e YMR/d-

di seases in which aberrant serine/theroine kinase activation occurs. The
term "t r eRloregieferasl, usethoke theit welectinedys shdhih ¥MMP 2 andiell YBYB, refpsizpdo the
reversing, alleviating, inhibiting the progress of, or preventing the

di sorder gheCRagixtmeRIbErowWMeEs (1.8Y BMMPEY, NIRPRS i MB/P-d)y MR- 5oMMD6e VY pt ons
of such disorder or condition. The term "treatnent", as used herein,

unl ess ot heyse *ﬂ@#g@tﬁﬁdpﬂﬁfﬁﬁﬁphg’é&ﬁwﬁﬁp4§j treating as "treating" is
y

defi ned i medi ate aboVe. Representative conpounds of the present

i nvention, whigh are encaonpassed g - i t] ] t are
not 1 mted toSURE EHBGAALDR YHaME ABRLES TRl B PG Frsgion

PCT/ US03/ 07565 their pharmaceutically acceptable acid or base addition
salts or Po#HRQA Wgéﬁa.‘m@'ﬁ{g ]e&é%&es presented bel ow are intended to
illustrate particul ar enbodi nents of the invention, and are _ngt intended
to linit the sGbpdewtis {‘tmogpalcrdll erawbi avd theerralifemtive disgigerneaye Uapd
illustration of the preparation of conpounds of the present invention is

shown i niftebeagsatlly 3 thichppiteation: N al kyl iodo 26 WD 03/ 077855
PCT/ US03/ 07565 COR2H CO2-H CR2H F F F

“Abnormal cell growth”, as used herein, unless otherwise indicated, refers to cell

growth that is independent of normal regulatory mechanisms (e.g., loss of contact
inhibition). This includes, for example, the abnormal growth of: (1) tumor cells (tumors)
that proliferate by expressing a mutated tyrosine kinase or overexpression of a receptor
tyrosine kinase; (2) benign and malignant cells of other proliferative diseases in which
aberrant tyrosine kinase activation occurs; (3) any tumors that proliferate by receptor
tyrosine kinases; (4) any tumors that proliferate by aberrant serine/threonine kinase
activation; and (5) benign and malignant cells of other proliferative diseases in which
aberrant serine/theroine kinase activation occurs.

The term “treating”, as used herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing the disorder or condition to which
such term applies, or one or more symptoms of such disorder or condition. The term
“treatment”, as used herein, unless otherwise indicated, refers to the act of treating as
“treating” is defined immediately above.

Representative compounds of the present invention, which are encompassed by

the present invention include, but are not limited to the compounds of the examples and
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I~ FONFO2NF F1FNH2 230 CO2M ,OHRFNI/ - 02N F 02N F 2
NH2 NH2 R45 ,00 , 00HRHR NNz F H2NF NN RNH7R 6 ,-00
,-0 0 HRYOM3m77s88 NF N / R NFR2 N9 PCT/US03/07565

their pharmaceutically acceptable acid or base addition salts or prodrugs thereof.

The examples presented below are intended to illustrate particular embodiments of
the invention, and are not intended to limit the scope of the specification or the claims in
any way.

An illustration of the preparation of compounds of the present invention is shown
in Schemes 1-3.

Scheme 1 - N alkyl iodo

26



8H ,NOHOOOHR- HRINI / NR?F R-NF1NR R 11 10 27 WO
03/ 077855 PCT/ US03/ 07565 Schenme 2 - N amno alkyl iodo HH ~ON OH RL ON

HRL N IWN03/077855 ------- FI FI 2P-2NNRHOMNN 12 @dATAB03/675b5
CO,H CO.H COyH
F F F
E O,N F O,N F
F q . F NH,
2 o o 3
F N%
. | .
P
O,N F O,N F /2
NH, NH, R
4 5 J
0.0 ’ R OO0 R
N N N 4
v — O —
=
HoN N~ N /2
NH, R “-NH _ R
6
0.0
O 0 R - H R
N S
o — A
F \/)\I R7\N F 2/ !
N \=
\_NH R2 N R
9
8
H
N

\:_:N R2

27



ONOHRLONOHRLNN \ FI NOICINNFN An R R/ 14 15 28 WO
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Scheme 2 — N amino alkyl iodo
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General synthetic methods which may be referred to for preparing some of the

compounds of the present invention are provided in PCT published application number

WO 00/42022 (published July 20, 2000).

incorporated herein by reference in its entirety.

The foregoing patent application is

The examples presented below are intended to illustrate particular embodiments of

the invention, and are not intended to limit the scope of the specification or the claims in

any way.
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29 WD 03/077855 PCT/ US03/ 07565 An illustration of the preparation of
conpounds of the present invention is shown in Schenes 1-3. Schene 1

il lustratwe odherssynt hesi s of conpounds of the present i nveaTiusn3/oises step
1, the acid is nitrated using standard conditions preferable fumng nitric

acid in H2SO4. In step 2, the aniline is pre areﬂ by fluoride displacenent
wi th NHAOH at Anoﬂﬂsma@ﬁbéfﬁtanépafﬁlmféom@ﬂpm B PrSERERYIQR It i on
with concentrated mneral acid to pHnear 0. In step 3, the ester is
prepar ed hySchempsd®3d net hods including by not limted to Fisher
Esterification (MeOH H2SO4), and reaction with TMSCHNZ2 in suitable organic

sol vents |ike BiMa{dVePhisahted i SViabidsis lofl cotppundls of iee hiesemt friventicter Invsiep ve s
prepared by heating (60 to 200 C) the ester with an excess of the

appr opr i a&;th@%ﬁlf ﬂ%&@& g 'éaarﬁrard QSRB{YnS pPabMBRL mkﬂdég itk @BRSin FES0,.

exanpl e, = Hthe preferred method is stirring the

ester wt uival ents anjli S t I

reacti on. ﬂiﬁt epy &y U aflﬁ Cnidt plgpgrregnl%y fﬁs{“’f@ dlgjga e%fe%‘g')éw %e ﬁ(gﬁgar} afrﬁtoﬁle by
standard reductiaon condjtion i ncl udr n not. limted t nd.Pd/ C or
Pd( OH) 2/ CLegtPeRAYHEYD watendetlopd OV FaFs &fﬁﬁ%%{onr Wiy © Cel%tr%th rﬁﬁf’farﬁ% eid 10 Acon,
Zn in AcOH or Zn, NH4O (aq) in MeO—| In step 6, the diamne is

cycl i zat | pH tegr Gebtstem3athe bstés praparedity siemderdgnethody ipalvlmerhy not dpited 9 n an
appropriate solvent like EtOH Alternatively, when RL or R2 does not equal
hal o t he PRishéOEaEchetiaNMEKOHYS0)edndiaaetidd withdT MBEHeNmi svitdblzairgatinn st ep
7 by heating in formc acid with Pd(OH) 2/ C or other pall adium source |ike

Pd/ C. In ${iGthis Bie PHM&/M@O@FOIJ BHFMSORONRERY 4bihestiaiHas deriRitive disprepared udi ng
but not limted to S and pTsOH in organic cosol vents |ike THE and MeOH

or benzyl ﬁ??’ gg§ 66 ’%m?}p{g H@i h%'de%{yr QL S éé(@@gseofqﬂéj qrﬁﬂ%ti OnifiiOheat lop i® Eu? p Ng

t he benzi give near ture of N1 and

ot v o SIS 0L, Dt ot o Lot o RO By
method is stirring the ester with 10 equivalents aniline in xylenes at reflux until complete
reaction. In step 5, the mitro arene is reduced to produce the diamine by standard
reduction conditions, including by not limited to Hj, and Pd/C or PA(OH),/C or Raney
Nickel in organic solvent like EtOH or THF, Fe in AcOH, Zn in AcOH or Zn, NH,Cl (aq)
in MeOH. In step 6, the diamine is cyclization by heating with formic acid neat or
formamidine acetate in an appropriate solvent like EtOH. Alternatively, when R! or R?
does not equal halo the nitro arene can be converted directly to the benzimidazole in step
7 by heating in formic acid with Pd(OH),/C or other palladium source like Pd/C. In step
8, the iodide is incorporated by standard methods, including but not limited to NIS and
pTsOH in organic cosolvents like THF and MeOH or benzyltrimethylammonium
dichloroiodinate and ZnCl; in AcOH. In step 9, the benzimidazole is alkylated to give a
near equal mixture of N1 and N3 products which are separable by standard techniques,

including, for example, chromatography and trituration. The alkylation is accomplished
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30 WD 03/077855 PCT/ US03/ 07565 by use of an al kyl ating agent |ike an al kyl
hal i de and base |i ke NaH, or K2C03 in suitable organic solvent |ike DVF or
THE at t ewpasatsses ranging fromO to 80 T. R7 can be furChasosedsdi ed by
various synthetic nmethods known in the art, as exenplified below. 1In step
10, the ester is hydrolysized by standard saponifjcation ods. .The acid
is then bonsecrfiradiogdatingageatlike ﬁ%ﬂr@l&ﬁﬁ?‘gg%ﬁi 1%?2{‘?@@3&2%3%8‘&?3&’?@
coupling procedures including but not limted to EDCI, HOBt or PyBOP and

t he appr oprgasit esohwrt ke DAVF e THF asteitpetiteco rapgiigcireml @ eénde "Ci & cavrbe THE
or nmethylene chloride. In Schenme 2, the preparation of N3 al kyl am no

benzi m daggiher drydifkat by @8ridss syintetis tii@h®ts. kdownsinethe byt, tab extreplifiethbelawkene
of the N3 al kyl at ed benzi m dazol e hydroxamate is dihydroxylated using a

the NS alkyl ate dazol s ,
A, it B, B B e 3 by N O o

Pb(OAc)4 i | t.ab i phasj ] [ I : i vel
(stop %) coetdd vBrbe P tghiPabial Tchul ot (Bl VAT R ET AR 1O Y

met hods i ncl uding but_not |init 0 Ve Nal 04/ Os04, or . KNh04.

Step 4.t melmaantingt jmasa o D6 ibBuer PORCR Hh Hindrgrehiiinly apairg

met hods such as Na(CN) BH3, Na(OAc)3BH, NWe4BH(OAc)3 wth or w thout AcCH
in a suit abtableswkseasolyensh like I pemetiylsng gblorideet onitrile or THF. The
preferable reduction amnation is to treat the al dehyde with am ne,

Me4NBH( OAc) 3 ang Sek@ht @, ahé répardile@NofaN3radkyh reimpebazimidazdbe [derreaties is
illustrates the preparation of conpounds of the present invention where W
i s heterogyglhied Bsteh @Pthb terntifal MY lof GFL193 alk§labbeppingdadole hytotundttezi de
by stirring wth hydrazine in a suitable solvent like EtOH at tenperatures
from50 t . es| e el [RYZ=) el LSntt ed b
vl Sati gsn<%g§qr§x¥%§8§53 2 SAEIEGEERR LI GO ShISRINY Soll Sl RMROPBALLD. bY

rirate reagent. oxadi azol e 18 the hydrazide
ist t ith t hof e li i et hyl.. t hof id
catal yet e EOIETHAE oERT 561 1 BRbFRE Siretle 1o 2bERuou P PoRSASY

in suitable biphasic mixture to give the aldehyde. Alternatively (step 3), the alkene can

be directly converted to the aldehyde by standard methods including but not limited to
ozone/Me,S, NalO4/0sO,4 or KMnOg4. In step 4, the amine is prepared by reductive
amination using standard methods such as Na(CN)BHj;, Na(OAc);BH, NMesBH(OAc);
with or without AcOH in a suitable solvent such as methylene chloride, acetonitrile or
THF. The preferable reduction amination is to treat the aldehyde with amine,
Me4NBH(OACc); and acetic acid in MeCN at room temperature.

Scheme 3 illustrates the preparation of compounds of the present invention where
W is heterocyclic. In step 1, the methyl ester is converted to the hydrazide by stirring
with hydrazine in a suitable solvent like EtOH at temperatures from 50 to 100 °C. The
desired heterocyclic derivative is then prepared by cyclization with the appropriate
reagent. For oxadiazole 18 the hydrazide is treated with an orthoformate like triethyl

orthoformate, and an acid catalyst like pTsOH in a suitable organic solvent like EtOH at
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31 WD 03/077855 PCT/ US03/ 07565 el evated tenperatures (50 - 100 C). For
hydr oxy oxadi azole 19 the hydrazi de can be «cyclized wth phosgene or a
phosgene wouws®aiseht |i ke tri phosgene or carbonyl diim dazeCe/usesomesuit abl e
organi c solvent |ike toluene at tenperatures ranging from50 to 120 T. The
mer capt o oxadi zaol e 20 can be prepared by reaction with carbon disulfide,
and base tlekated Kameraiuegi(Pbi HPOO?CSarFQS hyidraramexadiazeledt ihehydegzide ¢ mgbe
tenperatures (50 - 100 C). The am no oxadi azole 21 can be made by reaction
wi t h Br O\cyatidedaith phbsgenblaHORosgene equilint dike eripfiopgensi ar cadongrdiingigazoden | i ke
di oxane and water at roomtenperature. Finally, the substituted am no

oxadi azol g 228k d¥eaiE epRERdikeYolubicit teepahiuag rahginh fdtazl de12d 1 Ehe
appropriate isothiocyanate in a suitable organic solvent |ike DVF or THE at

t enper At UfeRaplo Aol ANt ot B0 By reHifoh Wil dHBGHRAi8IGAE, AR HaSOLiRé ed or

can be cycliz y wt treatnment of EDCl or other carbodiimde

in suitab L ganj solvent . |ike T r t Wk es i from
room t enp@a}f L‘f? EUIJ[%IES?Tg@lc'ISﬂg’e %ﬁ]f)eoﬁﬁ?}g ahf %ggéer&éé%%%felgr{gg ﬁtll({)oﬁizﬁﬁ?g%ave
asymmetric carbon atons. Diastereoneric m xtur can, be separ dinto
their i ndpwinguenadifzgler &k 6ghBE 1396 RYHEIGOL; %ltﬁ E?rf é‘il‘r bm%gﬁﬁtﬁéﬁnc%l

di fferences by nethods known to those skilled in the art, for _exanple, by
chr omat ogsuifshie hiphdsicagiyan aystan Jike dioxapaidovateEpaaomdemperatp Baaldpihe at ed
by converting the enantioner m xture into a diastereoneric m xture by

reacti on witdsttadl arapRr @pidiable 32péanciad prgpaed by dirstorepcinpcthé diydrazidel withhen ) ,
separating the diastereoners and converting (e.g., hydrolyzing) the

i ndi vi du ah}g}%})@gﬁtg 'is%gﬂgéy%nﬁt‘é ih BenBMI¢ 65RRIR L REnPRESDMINGTTHB e fetnpeAlthres uch

i somers, | I'ng diastereoneric mxtures and pure enantiomers are
cons! e fy P o 10, CTL IR s B8 2 Bl 1 Bl e
SRR AR ANER SN B L
DMF at temperatures ranging from room temperature to 80 °C.
The compounds of the present invention may have asymmetric carbon atoms.
Diastereomeric mixtures can be separated into their individual diastereomers on the basis
of their physical chemical differences by methods known to those skilled in the art, for
example, by chromatography or fractional crystallization. Enantiomers can be separated
by converting the enantiomer mixture into a diastereomeric mixture by reaction with an
appropriate optically active compound (e.g., alcohol), separating the diastereomers and
converting (e.g., hydrolyzing) the individual diastereomers to the corresponding pure
enantiomers. All such isomers, including diastereomeric mixtures and pure enantiomers
are considered as part of the invention.
The activity of the compounds of the present invention may be determined by the

following procedure. N-terminal 6 His-tagged, constitutively active MEK1 (2-393) is

expressed in E. coli and protein is purified by conventional methods (Ahn ez al. Science
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32 WO 03/ 077855 PCT/ US03/ 07565 1994, 265, 966-970). The activity of MEK1L
is assessed by neasuring the incorporation of 7-33p-phosphate from

y- 33P- ATPwWorBo77853 er mi nal Hi s tagged ERK2, which is expre®sadiSos/orse&s coli
and is purified by conventional nethods, in the presence of MEKl. The assay
is carried out in 96-well pol yprop%/l ene pI ate. The incubatjion m xture (100
L) conpri K994, 265, 966-90) Hdpe actiyity ot MEKisassessed by mpagyyng the incorporation

(3-gl ycerol phosphate, 100 M Na- orthovanadate 5 MM DTT, 5 nMMEKL1, and 1 M
ERK2. | nh@fb,l-Pprpho@g}fatéﬂsmeﬁaedwmommennmﬂiHas {agg@HERKBnwhich frdxpisaesl
controls are perfornmed at a final concentration of 1% DMSO. Reactions are

i thatedyfy ddidddiphtint 87 o3 MO riothdd, th e Predingtist MK, WEild dssand
a ture

i ncubat ed' Anbi ent terrper or 45 m nutes. Equal vol urre of 25% TCA
is added to stap n_an p ed
prot ei ns Hrém f“l(‘)1 H%) 5%@'%‘?5’2&6 ‘1‘#9} %3{?% %&E%KEO ess r% el ed
ATP washed off using a Tom ec MACH Il harvesto lﬂ%ﬁ sh%sr I Io to
air-dry peff 86 mi &I@ﬂ?ﬁag?}éﬂ 4,/ 1RemM g¥leBle Ramd Avelyrerolbqsp es are

counted using a Packard TopCount. In this assay, conpounds of t he

i nvent i onoekdviabadaee] samM CHT, of nV@eEKthamd 5QuNHERISw [ehibitorh eref sispangied dn

conpounds exenplify such activity. Conpound # lla |lb 11lc Ild He |IIf

I1'g 1'1'h DMSO, and all reactions, including controls are performed at a final concentration of 1%
DMSO. Reactions are initiated by the addition of 10 pM ATP (with 0.5 pCi y-’P-
ATP/well) and incubated at ambient temperature for 45 minutes. Equal volume of 25%
TCA is added to stop the reaction and precipitate the proteins. Precipitated proteins are
trapped onto glass fiber B filterplates, and excess labeled ATP washed off using a Tomtec
MACH III harvestor. Plates are allowed to air-dry prior to adding 30 pL/well of Packard
Microscint 20, and plates are counted using a Packard TopCount. In this assay,

compounds of the invention exhibited an ICsq of less than 50 micromolar.

The following compounds exemplify such activity.

Compound #

11a

11b

11c

11d

11le

11f

11g

11h
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33 WD 03/077855 PCT/US03/07565 I1i 1l Admnistration of the conpounds of
the present invention (hereinafter the "active conpound(s)") can be

ef f ect ed W9 oany’saet hod t hat enabl es delivery of the conpoeadaIsodo7sehe site
of action. These nethods include oral routes, intraduodenal routes,
parenteral injection (including iptravenous, subcutaneous, intranuscul ar,

i ntravascul ar or infusion), topichalll and rectal adninistration. The anount
of the active conpound adnministered will be dependent on the subject being
treated, the severity of the disorgdelj or condition, the rate of

adm nistration, the disposition of the conmpound and the discretion of the
prescri bing physician. However, an effective dosage is in the range of
about 0.001 to about 100 ng per kg body wei ght per day, preferably about 1

t bout 35 / kal.d N i I i Wi i
s o VA S 1
g Gay. I sor 5SS SRS, bl PELPILYE L aver Li o Sl e

| arger doses may be enployed without causing any harnful side effect

provi ded fheatitesefztetioar gBiesd seeshodsr iachule oralgoviegetnaucienapatesl rasipel doses
for adm nistration throughout the day. The active conpound nay be applied
as a sol eidj&igioainchrdingintiansreiug esuboetancous nintrematdwdar, attavasculapor mfbsionces,
for exanple those selected from for exanple, mtotic inhibitors, for
exanpl e v&@ﬁ%@g&hq&ﬁdqwhﬁh@ﬁﬁﬁgdagents, for exanple cis-platin, carboplatin
and cycl ophospham de; anti-netabolites, for exanple 5-fluorouracil,

cytosi ne_ar abi gl 4o ANk Y S ROEHBun P bRer 8 FPhE defphfilon' e iat or  ed

anti - et abol i tes di'scl ose pean Patent Application No. 239362 such
as N-(5- hléiglg’tﬁe_agédt]){gg gévzeﬁ%e%P Yo disorder or condition, the rate of administration, the

disposition of the compound and the discretion of the prescribing physician. However, an
effective dosage is in the range of about 0.001 to about 100 mg per kg body weight per
day, preferably about 1 to about 35 mg/kg/day, in single or divided doses. For a 70 kg
human, this would amount to about 0.05 to 7 g/day, preferably about 0.05 to about 2.5
g/day. In some instances, dosage levels below the lower limit of the aforesaid range may
be more than adequate, while in other cases still larger doses may be employed without
causing any harmful side effect, provided that such larger doses are first divided into
several small doses for administration throughout the day.

The active compound may be applied as a sole therapy or may involve one or
more other anti-tumor substances, for example those selected from, for example, mitotic
inhibitors, for example vinblastine; alkylating agents, for example cis-platin, carboplatin
and cyclophosphamide; anti-metabolites, for example 5-fluorouracil, cytosine arabinside
and hydroxyurea, or, for example, one of the preferred anti-metabolites disclosed in

Buropean Patent Application No. 239362 such as N-(5-[N-(3,4-dihydro-2-methyl-4-

34



WO 03/ 077855 PCT/ US03/ 07565

oxoqui nazol i n-6-yl net hyl ) - N-nmet hyl am no] - 2-t henoyl )-L-glutam c acid; growh
factor iwbioBiotsss; cell cycle inhibitors; intercal ating &ofriuso®oises, for
exanpl e adri anmycin and bl eonycin; enzynes, for exanple, interferon; and
anti - hornones, for exanple anti- estr,o%ens such_as Nol vadexTM %ﬁﬂpxi fen)
or, for egue@iiazghinio-dmgthydeNanethylamiro]-2-theppd)iglutamic acid; growth factor

(4' -cyano- 3- (4-fluorophenyl sul phonyl ) - 2- hydr oxy-2-net hyl -3' - )

(trifl uor inhbibys;) peld wiyoleainhibitdes) . inBerc4latingn pgioticsy &at exenplaradridseycit pidyed
by way of the sinultaneous, sequential or separate dosing of the

i ndi vi duab]ceaiyRRINE RASyNs, toreatHige,. infdiferdiarandcatithemone fposkdmsla amdy, for
exanple, be in a formsuitable for oral admnistration as a tablet,

capsul e, QétHggPP%‘&&?ras RYShETRA q&ﬁﬁ(‘é&f%ﬁ) fopr R l@ﬁEa@rﬂT@anﬁ%H%dg@ﬁ’s such as

suspensi on, arenteral 1njection as a sterile solution, suspension or

enul sion, {or i cal adm pi,strati [ rq-r ect al
adni ni st r atf¥ XE@P a suppos{ht 6’?’?0"%"Kﬁelf%ﬁ?%ﬁ%@elﬂ{lﬁ%&l)%}ﬁ%%gﬁq?%ﬁ@f be in
unit dosage forms suitable for i ngl e .adm nistration of .precise do es.
The phar Wr%@thﬂﬁ?’fﬁ%‘%w]éﬁl?)wgwh F%P%Eea&me%tﬁ‘%ﬁ? ?gﬂg‘feﬁgﬂéfa‘?’% i cal
carrier or excipient and a conpound according to the invention as an
active i ngmediaeatus, $aquenithl of saparate dosing ofribe indlevidua spmpersingy efdreatpent.
pharmaceutical agents, carriers, adjuvants, etc. Exenplary parenteral

adni ni str at i on TherpiErmaveltichk® compodiiion magy fos espapls] baim ofornaatifable foormbunds
in:sterile aqueous solutions, for exanple, aqueous propylene glycol or

dextrose s@hkHikeRn asUCHbROAHRIE, YilEpoRrter, Rastaihed #6lkase Fofnh@h@shs, sdlutiasi r ed.

Sui t abl e pharmaceutical carriers include inert diluents or fillers, water
and vario .ganj : riag { it 19 i
desired, g%?ﬁeglglgaaﬁfgi@%n\rﬁg@f ﬁllj?%;{rbgldg;%t S sgéétﬁhgighf %a ofr?s?ér)]gso ) r?%}lir'j]%é?’sf,ofr
excipients and the lLike. Thus for oral admnistratio t abl et s..cont ai ni ng
vari ous ei%ﬁlf)ﬁeﬂ‘i]@{m%{?gﬂn a¥ @Pt?‘ingn%f%i & P h e P 6%?2% & nélt'j‘g%rﬁté?n vt A
various disintegrants such as starch, alginic_acid and certain conplex 35
suppository. The pharmaceutical composition may be in unit dosage forms suitable for

single administration of precise dosages. The pharmaceutical composition will include a
conventional pharmaceutical carrier or excipient and a compound according to the
invention as an active ingredient. In addition, it may include other medicinal or
pharmaceutical agents, carriers, adjuvants, etc.

Exemplary parenteral administration forms include solutions or suspensions of
active compounds in sterile aqueous solutions, for example, aqueous propylene glycol or
dextrose solutions. Such dosage forms can be suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, water and various
ofga;nic solvents. The pharmaceutical compositions may, if desired, contain additional
ingredients such as flavorings, binders, excipients and the like. Thus for oral
administration, tablets containing various excipients, such as citric acid may be employed

together with various disintegrants such as starch, alginic acid and certain complex
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WO 03/ 077855 PCT/ US03/ 07565 silicates and with binding agents such as
sucrose, gelatin and acacia. Additionally, |lubricating agents such as
magnesi urwetidarass®, sodium lauryl sulfate and talc are of rem/USoyefsed f or
tabl eti ng purposes. Solid conpositions of a simlar type may al so be
enployed in soft and hard filled gelatin capsules. Preferred teri ?I S,
t her ef or e silicates Wad Witk thinding ragents | uck (§aficEnss BelgPn RBf excariar «%@%&H{lﬂ >
pol yet hyl ene gl ycols. When aqueous suspensions or elixirs are desired for
oral admi mitstcating egerth eudicds megmsinpo stedratd)spdinm fauyyl selfate amdi tale darevioftian
vari ous ;sweetening or flavoring agents, coloring matters or dyes and, if
desired, Bk YibMdinggRmbdser SSIUBE@Rstsitibna 9€ BisBnildragai ey alsd bl etiplayedt s
such as water, ethanol, propylene glycol, glycerin, or conbinations

thereof. Meiheds H%,rdpf'iﬁdaaéélﬁﬂl & E%IEHSP%%%HEE,%F{E%%EEHQ DtdelR a

specific anount of active conp are known, or w be apparent, to

those skill.ed in this. art.. For_ex l.e N ' i.cal
Sci ences, f?gﬂj%rll(} g‘ﬁﬁﬁﬁc’l@) ra%f},gﬁ slyezdrl},’éﬁggﬁg%t ﬁﬁ%“gll ?qugﬁﬂ(’ %ﬁ%’)%“%he
exanpl es and preparation rovided below further, illustrate and exenplify
the conpo@hddixys %rﬁedﬁfrééeff%f qraly admitesiralinn et Hbivs anlé‘éaﬁhﬂ?&l %ﬂ%e
conpounds. It is to be understood that the scope of the present invention
is not |imehmbihedrwidinyanieys swectanéng ecBperve agentss edlpong rptiessatrpdyes aahoif
preparations. In the foll ow ng exanples nolecules wth a single chiral
center, unlesissl, embsiBirpeagentsest, sperlingsgeantd, dogather witlx tilnents Juvhsas water,

nol ecules wwth two or nore chiral centers, unless otherw se noted, exist as

a racem  gt{Eh3t Y 1e U181, @I ReAR &-coribitdkiBneihdfok oner s/ di ast er eoners nay
be obt ai need by ?}ec%ﬁ%gs%h%ﬁo%nﬁ?o those skilled in the art. The discl osures

be: obt ai ned by "fret hod i e art. |
| ncor por at ed her &t Repfi YAl Wb RCSIAAR o Rl PR BREe 1y ©

the foll ongno te )é Qg%{v%scovr\{lﬂﬂo%pld %geeh?c?vsn,to? V?lﬁ be3gpparent, to those skilled in this art.

For examples, see Remington’s Pharmaceutical Sciences, Mack Publishing Company,

Ester, Pa., 15" Edition (1975).

The examples and preparations provided below further illustrate and exemplify
the compounds of the present invention and methods of preparing such compounds. It is
to be understood that the scope of the present invention is not limited in any way by the
scope of the following examples and preparations. In the following examples molecules
with a single chiral center, unless otherwise noted, exist as a racemic mixture. Those
molecules with two or more chiral centers, unless otherwise noted, exist as a racemic
mixture of diastereomers. Single enantiomers/diastereomers may be obtained by methods
known to those skilled in the art.

The disclosures in this application of all articles and references, including patents,
are incorporated herein by reference.

The invention is illustrated further by the following examples which are not to be
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WO 03/ 077855 PCT/ US03/ 07565 construed as limting the invention in scope
or spirit to the specific procedures described in them The starting

mat er i al swand/ovass ous i nt er medi ates may be obtai ned from Pcoruses/eised
sources, prepared from conmercially avail abl e organi c conpounds, or
prepared using well known synthetic nethods. Re resen%ati ve exan%?glpeg%gf
met hods f emstmedhas limgingrihe inveation Bsscgpe OhEPIFihiReiSBrFLLiG procedires deeHPHE| ow,
Exanples Exanple 1 HO-NO I N --NF 1 I \=N

7- Fl uor o- trthémi odo- 2- et hyl

phenyl am no) - 3- et hyl - 3H benzoi m dazol e- 5-carboxylic acid

cycl opr opyl met {rpx Ystafiing € nfakdrinls SiIp vAtiows Jntefmidiafel uarag- He nbbtamedefivai ¢
acid A3 liter three neck round bottomflask is charged with 125 mMl H2SO4.
Fum ng niri I hk&s@ P! dvafiBiblet Hi@aficXEdHigoumant by
stirred. 56@'11%&#“%‘ %S’rg) nzég?(?%ggogn%%egmgmlivz rrrr[e)ld)%%i S addelg)in 549
portions over 90 .m nutes. The .dark ish yellow solution is stirred for
60 min atpWH?rgauflﬁﬁéNeﬁﬁ@OF@asgﬁhgﬁcfrlseaj%’:o@ré\rnbl ete. The reaction nmixture is
poured into 1 liter of, an ice;water {;%rt re and extractecti Wltl .di et.hyl
ether (3 x 600RgPIpseniaivecAmPIS PLIRGARISOR RIGPATRS MiFrISHales L (R S i g
concentrated under reduced pressure to give a yellow solid. The solid is
suspendedarerset $7th below.

Examples

Example 1

P O
ﬁ\o

—N F I
\=N

ZT

7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-3-methyl-3H-benzoimidazole-5-carboxylic
acid cyclopropylmethoxy-amide (11a)
Step A: 2,3,4-Trifluoro-5-nitro-benzoic acid

A 3 liter three neck round bottom flask is charged with 125 ml H,SO4. Fuming
nitric acid is added (8.4 ml, 199 mmol) and the mixture gently stirred. 2,3,4-
Trifluorobenzoic acid (25 g, 142 mmol) is added in 5 g portions over 90 minutes. The
dark brownish yellow solution is stirred for 60 min at which time the reaction is complete.
The reaction mixture is poured into 1 liter of an ice:water mixture and extracted with
diethyl ether (3 x 600 ml). The combined organic extracts are dried (MgSO4) and

concentrated under reduced pressure to give a yellow solid. The solid is suspended in
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WD 03/ 077855 PCT/ US03/ 07565 hexanes and stirred for 30 min after which
time it is filtered to give 29 g (92% of clean desired product as an

of f-yel | owo0lo7855 Step B: 4- Amino-2, 3-dif |uoro-5-nitro- Peraso®omEes d
Ammoni um hydr oxi de solution (-30%in water) (35 m, 271 mmol) is added to a

solution of 2,3,4-trifluoro-5-nitro-benzoic acid (15 g, 67. ) in 30 m
wat er at lex@nesyindrstistedrfor A9 migsdisr whieh) tans §is %ite%?&m%(ﬁ%%%?% B%Clﬁ%i tion
the reaction mxture is warned to roomtenperature with stirring. After
2.5 h, théesiredptddont asiantaff-gellevedal.ed to 0 C and concentrated HO is
carefully added until pH of reaction mxture is near 0. The reaction
mxture is diluted with water (30 mM) and extracted with diethyl ether (3 X
50 m). The conbined organic extracts are dried (MJSO4) and concentrat ed
under red . pPr 1h€_ ive ; %-;0f pure desired product. Step C
4 Anzi no- gl%ﬁ% d?#ﬁﬁ%‘?g’%‘?lﬁfl‘tg’;oo? %ﬁbzg‘ie’%g%ﬁcaaorret hyl ester A 2 M sol ution of
TMS di azomet hane i1 n .hexanes .(,6. 88.n 3 | X<l nsi on
of 4-am no- 2, 3 ?13}8’?1)(;}13@? 1@? 8(95%?{12 Ni%) A’a%ﬁ%ﬁ?@.%%hg: %ﬁ%&o%%ﬁad?&n&g m
of 4:1 THF: MeCH at 0 C under nitrogen at. he U .C l.etion of,

addi ti on, solp@er o SR 4RTHUGFes S dirQehpFRO i‘%g?‘csﬁgﬁa {ﬁﬁﬁg@? & 3@%@? *H.cas G,
excess TMS di azonmethane s destroyed by the carefu]l addition of acetic

aci d. Thewithatiriimgs Upon hemplstine ef ematoatim bridrexide addition thy eastifnemaireds i ed
in vacuo to give 1.95 g (92% of pure desired product. Step D:

4- Ami no- 3wiahded froofi timpetiae trdihystiami g oA herzHhctha céadtiom tiytiireas teoled to 0

4- Am no- 2, 3-di fluoro-5-nitro-benzoic acid nethyl ester (12.0 g, 51.7 mol)

i's suspendedqicBneontaRaSICPR drtofundddydt i pol of fhdwon Giaddds nea™.2Tht, 517
mmol ). The 38 WD 03/ 077855 PCT/ US03/ 07565 reaction mxture is heated to

reflux with sti rngg(@ge ﬁn@iﬂ?@“mht&?%EQ%@W%EHQ%&&C‘EHWH d?’élll}h,ethérf‘@ £ €é@ction

m xture i $°%€801 € roomtenpera wth diethyl” ether and
washed ml). The combined organic extracts are dried (MgSO,) and concentrated under reduced

pressure to give 14 g (95%) of pure desired product.

Step C: 4-Amino-2,3-difluoro-5-nitro-benzoic acid methyl ester

A 2 M solution of TMS diazomethane in hexanes (6.88 ml, 13.75 mmol) is added
to a suspension of 4-amino-2,3-difluoro-5-nitro-benzoic acid (2.00 g, 9.17 mmol) in 25
ml of 4:1 THF:MeOH at 0 °C under nitrogen atmosphere. Upon completion of addition,
reaction mixture is warmed to room temperature. After 0.5 h, excess TMS diazomethane
is destroyed by the careful addition of acetic acid. The reaction is then concentrated

under reduced pressure and dried in vacuo to give 1.95 g (92%) of pure desired product.

Step D: 4-Amino-3-fluoro-5-nitro-2-o-tolylamino-benzoic acid methyl ester
4-Amino-2,3-difluoro-5-nitro-benzoic acid methyl ester (12.0 g, 51.7 mmol) is

suspended in xylenes (60 ml) and ortho-toluidine is added (55.2 ml, 517 mmol). The
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w th 10% aqueous HO sol ution. The aqueous washings are extracted with
diethyl ether. The conbined organic extracts are concentrated under
reduced pwosrmss The residue is dissolved in nethyl ene ekirarsostersend
filtered through silica gel in a fritted funnel, rinsing wth nethyl ene
chloride. Three fractions are recovered. The first (2 I|ter) is nearly
clean. Thectetmidurels heated jo wfiux withrstiring yidee p nitfoess eiperpheree AgHT 6 b,
partially pure. The first fraction is concentrated under reduced pressure
and trit ugatresctshtohixeliretisydolet thebomaemgparetute] ddutpd Wi6Bafpthyt ctbémand wasbed ed
product as a bright yellow solid. Step E:

7- Fl uor o- Q5@ {09} ¥hddbud ercd1oRRIBAC I TH Gad 88 vasEiREd avydxinacae vdihnd@itinyl cthed er
4- Am no- 3-fluoro-5-nitro-2-o-tolyl am no-benzoic acid nmethyl ester (1.57 g,

4. 92 F”mLZrée cﬁﬁ%g gﬁ?gr ec &%@ac‘i’é are%g{lﬁem&mﬁl@ldre%ggef%gﬂ%@/ Pné fespifieds 2- 95

mmol) in eating w stirrin After 16 h, the

(SR AL S SO S ARSI S G RSP (A o

stirring. After 16 h, the reaction mxture is cogled t rqom te{merature
and fil t eméth mpthplgne ciderife.e Thiea Siapons armrecocsued Thie fiyst (()?rla g 1 gearly clean
concentrated under reduced pressure until the desired product fpreC| pitates.
The desir &tie spromdy(t tlitéry and tietfleitet)yfrdctibns axe ionly. partiadlyf purer dhe firg fraction
concentrated again until nore desired product precipitates. The product is

col | ect ed iPp¥oddehir4tad u@fer RapGAl grdssitOhd a6l withi diethylpstheluot gie 111 2agi on
several tines. Recovered 1.09 g (74% pure desired product. Step F:

7- Fl uor o- I nzoi m dazol e-5-car boxylic
acid 39 3@%&9@@%&%&&&&' Ill(jggglea 8%5 p?%{omoq@st er y

7- Fl uor o- 6- o-t ol yl am no- 1H benzoi m dazol e- 5-carboxylic acid nethyl ester
(.47 g, 4.92 mmol) is suspended in 1:1 THF. MeOH m xture (44 n1) and

cooled to -78 C _under_ a nitrogen tm)sph re,. jA 8 jon, (el 66 g,
7.39 mol )S'z‘qanﬁqgh(ogo-ﬁfg tqhylamino- ]H enzoimidazole-5-carboxylic aci met yl est:

4- Amino-3-fluoro-5-nitro-2-o-tolylamino-benzoic acid methyl ester (1.57 g, 4.92
mmol), formic acid (25 ml, 26.5 mmol) and 20% Pd(OH),/C (1.57 g, 2.95 mmol) in 25
ml EtOH are heating with stirring to 95 °C. After 16 h, the reaction mixture is cooled to
room temperature and 0.5 g 20% Pd(OH),/C and 10 ml formic acid added. The reaction
mixture is heated to 95 °C with stirring. After 16 h, the reaction mixture is cooled to
room temperature and filtered through Celite rinsing with EtOH. The filtrate is
concentrated under reduced pressure until the desired product precipitates. The desired
product is collected by filtration. The filtrate is concentrated again uniil more desired
product precipitates. The product is collected by filtration. Repeated EtOH
concentration, product filtration several times. Recovered 1.09 g (74%) pure desired

product.

Step F: 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzoimidazole-5-carboxylic acid
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added followed by a MeOH (2 m ) solution of TsOHH20O (1.87 g, 9.84 mmuol).
After 30 mn, reaction mxture is warned to 0 C and 1 m nethyl ene

chl ori de wo tadtsss The reaction is slowy allowed to war FCTASODETFHS
tenperature with stirring over 16 h. The reaction mxture is quenched by
the addition of 10% Na2S204 sol ution. The reaction mxture is diluted with
wat er andmet/yyestexcet at e and the | ayers separated. The aqueous |ayer is
extracted with et hyl acetate. The conbi ned organic extracts are dried
(Na2S™4) and Gdhesntd-atelsanriten Heauoiaddpoés SwaboxTieasié amilyl edtes O1.4d i s
triturated with MeOHto give 1.45 g (69% pure desired product. Step G

7- Fl uoro- §- ﬁézlrﬁl%t)errmﬁaldbd Rheny ram MedH3miw tilay(44 3hi) herzaiotdddaz ot 825 -
carboxyli ¢ acid methyl ester

7- Fl uor o- gmge‘%eslgl g%rig%ﬁ%herg gagg&aﬂbmh\w@%@zgo J@dgjtl%%&ﬁ [X/FnSTH@r(‘Q%WiEC

acid net I S suspende

ol ) R Roerae @Elgﬂ pETE0ETE QRN 51t éf@ﬂ%f? ﬁ?&eﬁﬁ%

mn, the reaction mxture, is warrred A After 1.5 h, the re
mi xture i SiBUEAHEIIFEE Ralamedng le @L?tnéidl Wltlﬁe@yk?? chlogidgis ‘g?dd &PFne
The | ayers were separated and the aqueous | ayer extracted wth ethyl

acet ate. régor enilondy aboyethic wartirtacbematempdraiusd Wik #800E Qveti 16dncdher at ed
under reduced pressure. The crude product mxture is purified by FCC (10:1

met hyl ene r&lation indenet iy uerrbed dy ahe taddition ©F3®%INLSLEY) sddiitidthe THe séactidn
nmet hyl N3 product and 43 ng (43% of 40 WO 03/077855 PCT/ US03/ 07565

met hyl N nﬁg(ﬁ%’fst d111§5@ R%/ﬂﬂ watbr Bh@ QL1 @Ce(tété'a‘ﬂq(%hg'lﬁ%w"yéparated The aqueous
phenyl am no met hyl - 3H- benzoi m dazol e-5- carboxylic acid
th

b
7- Fl t
car boxy| 1 e TSR Han T TRt S B Rl P B B R R 500
THE: MeCH (au%d cor%centrated under reduced pressure. The recovered solid is triturated with MeOH to

give 1.45 g (69%) pure desired product.

Step  G:  7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-3-methyl-3H-benzoimidazole-5-
carboxylic acid methyl ester
7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-1H-benzoimidazole-5-carboxylic acid
methyl ester (100 mg, 0.235 mmol) is suspended in DMF (2.5 ml) and cooled to 0 °C
under an atmosphere of nitrogen. NaH (95%) (6 mg, 0.238 mmol) is added. After 10
min, MeI (15 pl, 0.238 mmol) is added. After 45 min, the reaction mixture is warmed to
rt. After 1.5 h, the reaction mixture is quenched with water and diluted with ethyl acetate
and brine. The layers were separated and the aqueous layer extracted with ethyl acetate.
The combined organic extracts are dried (Na,SO;) and concentrated under reduced
pressure. The crude product mixture is purified by FCC (10:1 methylene chloride:ethyl

acetate) to give 36 mg (36%) of the desired methyl N3 product and 43 mg (43%) of
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and 20% NaCOH (500 |') is added. After 16 h, the reaction mxture is cool ed
to 0O Cand 1 MHCl1 solution is added dropwi se until pHis 1 to 2. The
reacti on we odiovssed with ethyl acetate and water and thePCaysSoyosepar at ed.
The organic |ayer is washed with brine, dried (MSO) and concentrated
under reduced pressure to give 33 ng (100% of desired product as a white
solid. St mthylg\!ﬂ-mpém’co- 6- (4-i odo- 2- et hyl

phenyl am no) - 3- met hyl - 3H benzoi m dazol e-5- carboxylic acid

cycl opropyl net hoxy-am de 7-Fl uoro-6-(4-io do-2-nethyl-phenyl am no) -3

- met hyl - 3H benzoi m dazol e-5 - carboxylic acid (30 ng, 0.071 mmol) is
suspended sip DVF ( 17-Wiora 60y 4HORS- 20Adt b henflafBlo) Bombiyk okl enedmhiyzdleiset hy|
amne (22 1, 0.162 mmol) is added. Cyclopropyl nethyl hydroxyl am ne

hydr ochl or,j , 0.085 nmol) (WD 0042022) is added followed by EDCI
(18 nm, O.C%)’g}?x)gl;cocf(?? After 16 h, the reaction mxture is diluted with

ethyl acetate wat er . a he | rs.sepatate T ani ris
washed wi th sggjﬂ}l%oéﬁ’(ﬁk?%%iifnﬂ}iyﬁ%’ﬁe%ﬂ ﬁgi'gan%ﬂégjb%m’g}l@}&gﬁgy bri ne. The
organic layer is dried SH4) and concentrated under re syre.
The crude C?@%ﬂi‘%ﬂ‘l“rﬁﬁh}’& gg‘Prs@‘lﬁ‘Eﬁ’ i0¢Q7d dml?)‘9{) F*‘EK’S‘SBW&géIn hilt ’ﬂ#ﬁgﬁjﬁﬁ Hii ene
chloride: MeOH to give 21 ng (61% pure desired product (h a) as a beige

sol i d: MSaAPDI%(NJOHI(00105 if Addb)l. deteed6 bthe MBCAPTIIXLraAO cOBled 778 56 and
PCT/ US03/ 07565 (-) mz 493 (M 1) detected; 1H NVR (400MHz, DMSO-d6) b

11. 62 (s, 1WDHCB0BRidnSs adddd drogfwiR®uitsl pHLE 1 to 2. SThe(r8actibilis difutéd wiilh, ethsh) |,
7.25 (dd, 1H), 6.12 (dd, 1H), 3.89 (s, 3H), 3.58 (d, 2H), 2.23 (s, 3H,
1.01 - . : . 8
1133, (7T (é;g.ta %g%agépfna Hqi}_a?gr}%;fqg%e%%e c;r%ﬁnm@el( A w1t%96,ctﬁ')ed

(MgSOy,) and concentrated under reduced pressure to give 33 mg (100%) of desired

product as a white solid.

Step I.  7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-3-methyl-3H-benzoimidazole-5-
carboxylic acid cyclopropylmethoxy-amide
7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-3-methyl-3 H-benzoimidazole-5-

carboxylic acid (30 mg, 0.071 mmol) is suspended in DMF (1 ml) and HOBt (11 mg,
0.085 mmol) followed by triethyl amine (22 pl, 0.162 mmol) is added. Cyclopropyl
methyl hydroxylamine hydrochloride (10 mg, 0.085 mmol) (WO 0042022) is added
followed by EDCI (18 mg, 0.092 mmol). After 16 h, the reaction mixture is diluted with
ethyl acetate and water and the layers separated. The organic layer is washed with
saturated NH4Cl, brine, saturated NaHCOs, water and brine. The organic layer is dried
(MgSO,) and concentrated under reduced pressure. The crude reaction mixture is
purified by FCC eluted with 20:1 methylene chloride:MeOH to give 21 mg (61%) pure

desired product (11a) as a beige solid: MS APCI (+) m/z 495 (M+1) detected; MS APCI
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N -NI F\=N 6-(2-Chloro-4-iodophenyl am no)-7
fl uor o- 3- net hyl - 3H benzoi m dazol e-5-carboxylic acid
cycl opr opybreewhszy- am de (11b) Step A 4- Ami no-3 PCT/US03/07565
fl uor o-5-ni tro-2phenyl am no- benzoi ¢ acid net hyl ester
4- Am no- 2, 3-di fl uoro-5-nitro-benzoic acid nethyl ester (23.48 g, 101.1
mol ) is (-3ugpeaid@d-1li) detegtedn B NIWRS(4A0)Hm BMHOtdshe 11 92 (ﬁsLl,H)ié-%§ (prkdD)y is
added. The reaction mxture is stirred at 125 C for 16 hours under N2. The
reaction migstgineni 5.5 eQ18M, .93 (d,q01) T.25kT, aHyr @12, $H),i 389 @f 8K),3i3%lde out
of solution. The solids are collected by filtration and are washed with
xyl enes apgdyt i y thermRec e 29. (242, 7®Fr NPk ) (396MYE] | ow
solid whitc Li%ggége§§23¥9géﬂﬁHggﬁ?ﬁeﬂgﬁbg?%l??géghfgggong;ntrasgd under
reduced pre re,.red ved in nmethylene chloride and flushed through a
pl ug of sti§§*kb%rfg*ﬁfﬁ#g wi th nmethyl ene chloride. The desired fractions
are concentrated under reduced pressure to give a brown solid which is
triturated with diethyl ether to give 5.47 g (17.91 mmol) of yellow solid
which is pure desired product. Conbined product yield is 42 WD 03/077855
PCT/ US03/ 07565 27.69 g (90%: M5 ARGXaniple2nm z 304 (M 1) detected. Step B:
7- Fl uor o- 6phenyl am no- 3H benzoi m dazol e-5-carboxylic acid nethyl ester
4- Am no- 3-fl uoro-5-nitro-2-phenyl am V'b nzoic acid nethyl ester (16.70 g,
54.71 nmmol), formc acid (25 A ) and 20% Pd(OH) 2/ C (9.00 g,
16.91 mmol ) in ethanol (250 are s irrﬁd it 40 C for two hours under N2
n .

and then at 95 C for 16 hours. The rgaclio xture is cooled to room

tenperature and filtered through Cel |/ |£ pg W th et hyl acetate. The
filtrate is concentrated under redu ed/pressure th give a vyellow solid.
The solid is triturated with diethyl “ether to give 13.47 g (86% of the

6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-carboxylic

acid cyclopropylmethoxy-amide (11b)

Step A: 4-Amino-3-fluoro-5-nitro-2-phenylamino-benzoic acid methyl ester

4-Amino-2,3-difluoro-5-nitro-benzoic acid methyl ester (23.48 g, 101.1 mmol) is
suspended in xylenes (125 mL) and aniline (92 mL, 1011 mmol) is added. The reaction
mixture is stirred at 125 °C for 16 hours under N,. The reaction mixture is cooled to
room temperature and solids precipitate out of solution. The solids are collected by
filtration and are washed with xylenes and then diethyl ether. Recovered 22.22 g (72.78
mmol) of yellow solid which is pure desired product. The filtrate is concentrated under
reduced pressure, redissolved in methylene chloride and flushed through a plug of silica
gel eluting with methylene chloride. The desired fractions are concentrated under
reduced pressure to give a brown solid which is triturated with diethyl ether to give 5.47 g

(17.91 mmol) of yellow solid which is pure desired product. Combined product yield is
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desired product as a tan solid: M5 APClI (+) mz 286 (M+l) detected; MS APCI
(-) mz 284 (M1l) detected. Step C. 7-Fl uoro-6-(4-iodo

phenyl anmwo)38r8henzoi m dazol e- 5-carboxylic acid nethyl @€Tarso3/07565

- Fl uor o- 6- phenyl am no- 3H benzoi m dazol e-5-car boxylic acid nmethyl ester

(1 47 g, 4.91 mol) is suspended in 1:1 THF: MeOH (40 m) and cooled to -78
C. Solid %Wé?E(%%)}OWABCB(MZ/@%M1hd?ﬁﬁﬁp§ is added followed 5 min |ater
by NIS (1.2 g, 5.2 mol). After 15 min, the reaction mxture is warnmed to
O Cand then slowy warned to rt over 16 h. The reaction m xture is
quenched by the addition of 10% NaHSO3. After 30 min, the reaction mxture

I's pouredgie {)EBO A FRRPIGH IR Ylahiinp8H- b@nﬁbzmhﬁzbm&%éﬁbs}gﬂﬁm@tce;dethjmmteraqueous
| ayer is extracted with ethyl acetate. The conbi ned organic extracts are

washed %fﬁn%tfﬂu ds Blitge. h@l{l n@Ps%ﬁzﬁ%)ac@@dmems}peéaﬁe&am%wwrggeS471educed

pressure resi elstr with methylene Chloride to give 1.47 g

(699 pure d ed. pro 9 b ( r 12 (MH1)
det ect ed. nglgo B@F()af’fg%bﬁefﬁ %éé gg Eﬁé (CBLDO%S%% 1?5},))14_' o§ e
phenyl anmi no) - 7 1 uor o- 3H benzoi ni dazol e- 5-carboxylic acjd hyl iwé

7- Fl uor o- ethauoli @8& nfnedty IstFeh @) 48 1FCHOR 5BP ModEZ 8} rﬁz@&@%@@yﬁt%s t hyl
ester (1.4 g, 3.5 mol) is dissolved in DM (60 m) and NCS(470rrg 3.51
mol ) i s adaed.ThEheactiomamizitare igicwdled do irgomttempemtute 4nd fidteradt throagh Celde
heated to 60 T. After 40 h at 60 C, the reaction mxture is cooled to rt

and quenchagn¥ivith dfi¥h NeEROB TAB 1L W eshoshtriled uddhtbducet heéssurthe divyer s

are separated and the organic layer is washed with water, dried (Na2S04)
d 02 0

product _adeioth Sdha"oBe ﬁﬁ”ﬁe%&%ﬁggm‘%%ﬁ%ﬁ g 3P0 egeried

1, 7 7%es(ued prcl)_guct le an soqid ]1\|7I{)S A1§Cfl'(4() YA Z%ED(M+?1') %etegtsed 1’\3/1_59APCI (-) m/z

284 (M-1) detected.

Step C: 7-Fluoro-6-(4-iodo-phenylamino)-3H-benzoimidazole-5-carboxylic acid methyl
ester

7-Fluoro-6-phenylamino-3H-benzoimidazole-5-carboxylic acid methyl ester (1.47 g, 4.91
mmol) is suspended in 1:1 THF:MeOH (40 ml) and cooled to —78 °C. Solid pTsOH
monohydrate (1.5 g, 7.4 mmol) is added followed 5 min later by NIS (1.2 g, 5.2 mmol).
After 15 min, the reaction mixture is warmed to 0 °C and then slowly warmed to rt over
16 h. The reaction mixture is quenched by the addition of 10% NaHSO;. After 30 min,
the reaction mixture is poured into a separatory funnel and the layers separated. The
aqueous layer is extracted with ethyl acetate. The combined organic extracts are washed
with water and brine, dried (Na,SO4) and concentrated under reduced pressure. The
residue is trituated with methylene chloride to give 1.47 g (69%) pure desired product as a

reddish solid: LC/MS ESI (+) m/z 412 (M+1) detected.
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Step E: 6-(2-Chloro-4-iodo phenylam no)-7

fl uor o- 3-net hyl - 3H benzoi m dazol e-S- carboxylic acid nethyl ester

6- ( 2- Chl owo-08n07B6H- phenyl am no) - 7- f | uor o- 3H benzoi m dazol @CFAUSAY/BEY | | C
acid nethyl ester (205 ng, 0.46 mmol) is dissolved in DVF (3 ml) and K2C03
is added (76 nmg, 0.55 mnol) followed by Mel (36 |, 0.58 nmmol). After 2 h,
the reaction mxture is concentrated under reduced pressure to near
dryness. The residue is dissolved in ethyl acetate and washed with

sat ur at edSNpHTIB aGd2Tiive-4-ddoeshepNa@B(0))7 -futoe3Fhbentirailemble-drederoxyEduced
pressure. Purification by FCC eluted with 9:1 nethylene chloride: MeCN

gi ves 35 ngd%&'ez sired product: 1H NVR (400MHz, MeOH-d4) 6 8.38 (s, 1H),
8.17 (s, 67 (d, 1H, 7.39 (dd, 1H) 6. 40 (dd, 1H) 3.98 (s, 3H),

3.93 (s, / 5

e P
uor o- 3- net hyl - 3H.benzqi m d

cycl opr op# %’ét%? 1%1&\ %H’(l%%ﬁe@dmﬁ @@%@%L@Qﬁ@ﬁ} %]ofmr?d fs,pdgd-3 The

- met hyl - 3H benzoi m dazol e- 5- car boxylic nmet h estfet carrg,é:

forward ascadéermibHEEp isstiERdAfft & ot é}n‘éf‘hﬁﬁ }@fﬂeé R opo L ‘i’rcfﬁ)oh at 60 °C, the

phenyl am no) - 7- f | uor o- 3- et hyl - 34 benzoi m dazol e-5-carboxylic acid

cycl opr opydagommiytusnis deoled 1yt and iquiihdRed 40t M3 Na&téd:omd-diBjedovigh digthvd

1H), 7.79 (s, 1H), 7.68 (d, 1H), 7.45 (dd, 1H), 6.41 (dd, 1H), 4.01 (s,

3H), 3.75 e(h@i Zi‘ﬁe lallyeﬁég al(em;epaﬂdtﬁd afld Ge (Ofgan2dilayeD.i2 Ivdsted 24Hh waxadiied3 H

~ON OH C
(Na2804) and concentrated under reduced pressure to give 1.24 g (80%) of desired
product as a brown solid: '"H NMR (400MHz, DMSO-ds) & 8.50 (s, 1H), 7.97 (s, 1H),

7.78 (d, 1H), 7.42 (dd, 1H), 6.1 (bs, 1H), 3.82 (s, 3H).

Step E: 6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-
carboxylic acid methyl ester

6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-carboxylic acid methyl
ester (205 mg, 0.46 mmol) is dissolved in DMF (3 ml) and K,CO; is added (76 mg, 0.55
mmol) followed by Mel (36 pl, 0.58 mmol). After 2 h, the reaction mixture is
concentrated under reduced pressure to near dryness. The residue is dissolved in ethyl
acetate and washed with saturated NaHCO; and brine, dried (Na;SO,) and concentrated
under reduced pressure. Purification by FCC eluted with 9:1 methylene chloride:MeCN
gives 35 mg (17%) desired product: 'H NMR (400MHz, MeOH-d4) & 8.38 (s, 1H), 8.17
(s, 1H), 7.67 (d, 1H), 7.39 (dd, 1H), 6.40 (dd, 1H), 3.98 (s, 3H), 3.93 (5, 3H); "’F NMR

(376MHz, MeOH-ds) & —133.8 (s).
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[ O/ _N ~N 6-(2-Chl oro-4-iodo phenyl am no)-7 fluoro-3-(2-nethoxy-ethyl)-3H
benzoi nzi dazol e-5-carboxylic acid cycl opropyl net hoxy-am de (11c)

6- ( 2- Chl owo-08p07B6&H- phenyl am no) - 7-f I uor o- 3 - (2- net hoxy- et REIT)USBIN7565

benzoi m dazol e- 5-carboxylic acid cycl opropyl met hoxy-am de (Ilc) is prepared
from 6-

(2- chl or 0S%pi 0dB- phégHChenaod-icllotnhatrlen3) o raehvk B Depaibigestleo- aci d
met hyl ester and 1-brol no-2-net hoxy-ethane and carried forward as

previ ous| yarbsplid ded cycldpropiRe(bdPBabdide, MeOHd4) 6 8.32 (s, 1H), 7.72 (s,
1H, 7.63 (m 1H, 7.33 (dd, 1H), 6.27 (m 1H), 4.50 (t, 2H), 3.77 (t,

2H) 3. 61 6%5%%1318}3)4 1&&%@@%}7 Hu6B-I-fet H-Berﬁaimiﬁﬁ@olasl)carb@xﬂzc (m
© 19F NVR (376 Mz -134. 91 . 45 WD 03/ 077855

gcgguggfg ggﬁgg?thﬁyb@gp Esgca‘}ﬁlﬁor % B hori yfﬁxa gqqo\gm 6.(2-chloro-4-iodo-
fl uoro- 3H eny %nrgogezt? UOT0- -met%yf?%}gehgmgl%azofe § ~car’ oxﬁ%' | net hoxy- am ged( 11d)

(4 Chloro butyl) -6-(2-chl oro- 4-i qdo- Iamno) -fl uoro- 3H benzoi m dazol
e-5- car bexgibpropslsiaihegcaside dbii) rreﬂﬁﬂﬁ&R dﬂfl(lliwﬁoﬂesdfsbﬁe%%éﬁj 1D omm/9
6- (2- chl oro-4-i odo- phenyl am no)-7-fl uoro-3H benzoi m dazol e- 5- carboxylic

acid met hys, 169t ¢63aad 1HD,or.457dd, 4Hc),hds at ¢dhuTFhne.0ane, 31y, B3i7dni, @ial d94w,
previ ously described: Ms APCI (-) ;n/z 589, 591, 593 (M, Cd pattern)

det ect ed. 1Ea@BY EnD2H), 0.23 (m, 2H).

Example 3

° H Cl
F J\: |

6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(2-methoxy-ethyl)-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11c)

6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(2-methoxy-ethyl)-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11¢) is prepared from 6-
(2-chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-carboxylic acid methyl
ester and 1-bromo-2-methoxy-ethane and carried forward as previously described: 'H
NMR (400 MHz, MeOH-d4) 8 8.32 (s, 1H), 7.72 (s, 1H), 7.63 (m, 1H), 7.33 (dd, 1H),
6.27 (m, 1H), 4.50 (t, 2H), 3.77 (t, 2H), 3.61 (dd, 2H), 3.37 (s, 3H), 1.06 (m, 1H), 0.51

(m, 2H), 0.22 (m, 2H); '°F NMR (376 MHz, MeOH- d; ) § -134.91 (s).
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O HCA O-O0ONLI ~NI \ NHI F N 6-(2-Chloro-4-iodo

phenyl am no) - 7f | uor o- 3- (4- nor phol i n-4 yl -butyl)-3H

benzoi m dapeBe7IBsTar boxylic acid cycl opropyl met hoxy-am de PCITIusp3/07565
3-(4-Chl oro-butyl)-6-(2-chl oro-4-iodo-phenyl am no)-7-fl uoro- 3H benzoi m dazo
| e-5- carboxylic acid cycl opropyl net hoxy-am de (11d) (45 ng, 0.076 mml) is
dissolved in DWF (0.5 m) in a pressure tube reactor and Nal (19 ng, 0.12
mol ) is added foll owed 46 WD 03/ 077855 PCT/ US03/ 07565 by norpholine (22 1|,
0.25 Mol ). The reaction mxture is xangdd4wi t h ni trogen, sealed and
heated to 65 Cwth stirring for 16 h. The reaction m xture is concentrated
under reduced pressure and the residue diluted wth ethyl acetate. The
organi cs are washed with water and brine, dried (Na2SO4) and concentrated
under reduced pressure. Purification by FCC eluted with 95:5 CH3CN. MeCH

gives 36 ng (66% desired product NasOa sopjd: M APCl (-) nz/z 640,
642 (M, C pattern) detected; W y

Hz, [MeOH-d4) S 8.37 (s, 1H),
7.71 (s, 1H), 7.63 (m 1H), 7.33 (dd, . 1H), 4.38 (t, 2H), 3.65
(In, 6H, 2.41 (m 6H), 1.96 (m 2H), m 1.05 (m 1H), 0.50 (m
2H), 0.22 (m 2H). Exanple 6 Q N\’ F '
cl =N

3-(4-Chloro-butyl)-6-(2-chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid cyclopropylmethoxy-amide (11d)
3-(4-Chloro-butyl)-6-(2-chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid cyclopropylmethoxy-amide (11d) is prepared from 6-(2-chloro-4-iodo-
phenylamino)-7-fluoro-3H-benzoimidazole-5-carboxylic acid methyl ester and 1-bromo-
4-chloro-butane and carried forward as previously described: MS APCI (-) m/z 589, 591,

593 (M-, Cl pattern) detected.

Example 5

6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(4-morpholin-4-yl-butyl)-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11e)
3-(4-Chloro-butyl)-6-(2-chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid cyclopropylmethoxy-amide (11d) (45 mg, 0.076 mmol) is dissolved in

DMF (0.5 ml) in a pressure tube reactor and Nal (19 mg, 0.12 mmol) is added followed
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HO-N O NHC | NHI \ NF~1 \=N6&6

fluoro-3-[4-(3-1iydroxy-azetidin-1 yl)-butyl]-3H

benzoi m dapeBe7IBsTar boxylic acid cycl opropyl met hoxy-am de PCITItSp3/07565

6- ( 2- Chl or 0- 4-i odo- phenyl am no)-7-fluoro-3 - [4-(3

- hydroxy-azetidin-1-yl)-butyl] -3H benzoi m dazol e-5-carboxylic acid

cycl opr opyy metrplmtinea@? gé, §.25 Himél3 Preesaction mixturgds prigsé witbitreses ispjed
azetidin-3-ol tosylate and potassium carbonate: Ms APCI (-) in/z 626, 628
(M, d paﬁd REdled Bebset it @tﬁirﬁiwof 460 Ve rddetidh gdytube B. @hcdmiateiHnder. 72
(s 1H), 7.63 (m 1H), 7.34 (dd, 1H), 6.27 (m 1H), 4.34 (m 3H), 3.61 (m

3. 38 1H),
1 06 (m %ﬂ)%e S“{"Zm%qﬁ %S“?“lé)\%ugeéi%%}{?85%1@0?}%8%%/%%6@8@5@n‘{“ miH) "

&EFC:\I:VRNL%’VZL%{ M}iﬁprme eﬁ?]éf?i@z;ﬁlgcf %cfncc):e Se)te‘d %ﬁgpédﬁcgd Ig_gsuge. “Burlticallbn By
enyl asni n -7f|uoro snor o in
Eenzgl m dg%i gutsd (‘,"éﬂb%%( h% %'{Zglﬁﬁq’%wb(g%%g SWSCdé’ﬁ‘?%t (A eh3s apalis: A

3-(4-Chl oro-butyl)-6- (2 chloro 4- |odophenylan2|no)-7 fl uoro- 3H
MS APCI (-) m/z 640, 642 (M-, Cl pattern) detected, '"H NMR (400 MHz, MeOH-dy) &

-(2-Chl oro-4-iodo phenyl am no)-7

8.37 (s, 1H), 7.71 (s, 1H), 7.63 (m, 1H), 7.33 (dd, 1H), 6.27 (m, 1H), 4.38 (t, 2H), 3.65
(m, 6H), 2.41 (m, 6H), 1.96 (m, 2H), 1.56 (m, 2H), 1.05 (m, 1H), 0.50 (m, 2H), 0.22 (m,

2H).

Example 6

?
HO ° NHA\> cl
\CN\\\L NH. i
N F |
\=N

6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-[4-(3-hydroxy-azetidin-1-yl)-butyl|-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11f)
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-[4-(3-hydroxy-azetidin-1-yl)-butyl]-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11f) is prepared as
described above using azetidin-3-ol tosylate and potassium carbonate: MS APCI (-) m/z
626, 628 (M—, Cl pattern) detected; '"H NMR (400 MHz, MeOH-d4) & 8.34 (s, 1H), 7.72
(s, 1H), 7.63 (m, 1H), 7.34 (dd, 1H), 6.27 (m, 1H), 4.34 (m, 3H), 3.61 (m, 3H), 3.38 (m,

2H), 2.86 (m, 2H), 2.54 (m, 2E), 1.95 (m, 2H), 1.41 (m, 1H), 1.06 (m, 1H), 0.51 (m, 2H),
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benzoi m dazol e- 5-carboxylic acid (2-vinyloxy-ethoxy)-amde 3

-(4-Chl oro-butyl)-6-(2-chl oro-4-iodo-phenyl asni no) - 7-fl uoro- 3H benzoi m dazo
| e-5- carwoxghissiacid (70 ng, 0.134 mml) is suspended i nPDVRIS0Z0786) under
nitrogen and triethyl amne (44 1, 0.32 mmpl) is added followed by HOBT
(25 ng, 0.16 mmol) After 5 mn, O 2-vinyl ox%/ et hyl ) - hydr oxyl am ne (WO
0206213) 022 (ngHDl iBmKwGMHza £ Polt3%H()-EDCl (31 ngy, 0.16 nsnol).
After 16 h, the reaction mxture is diluted vvlth 1:1 ethyl acetate: THF.
The organics are washed with saturated NaHCO3, saturated NHACL, and bri ne,
and dried (Na2SO4) and concentrated under reduced pressure. Purification
by trituation with nethylene chlori % 80 ng (98% desired product:

M5 APClI (-) mz 605, 607, 609 (M, ern) detected. Step B:

6- ( 2- Chl or 0-4-i odo phenyl am no) - 7f | uoro 3 (4-norpholin-4 yl-butyl)-3H
benzoi m dazol e- 5-carboxylic acid (2-vinyloxy-ethoxy)-am de 48 WD 03/ 077855
PCT/ US03/ 07565

6- (2- Chl or 0- 4-i odo- phenyl ami no) - 7- f1 uor o- SO(A/_m)rpholln 4-yl -butyl)-3H
benzoi m dazol e- 5-car boxylic aC| d (2-vi rB/I oXy et hoxy)-am de is prepared from
3-(4- cl

chl or o- butyl)-6-(2-chl oro- 2 i 0 phenyl api noyg7- fil uor o- 3Hbenzoi m dazol e- 5-
carboxylic acid (2-vinyloxy-ethoxy)-amge s deg bed previously: M5 APCI
(-) mz 656, 658 (M, O pattern). .
6- (2- Chl or o- 4-i odophenyl ami no) - 7 f| uoNo- (4Frmrphol in-4 yl-butyl)-3H
benzoi m dazol e- S-car boxyl | c acid (2- hy}:i?blxy et hoxy)-am de 6-(2-Chloro-4-io
do- phenyl anm no) - 7-f | uo (4-norp hoI|n4yg225

benzoi ni d4ét llB“’c‘é‘n‘WFq"d’l"é’é‘i”ﬂ) (Fiuprongr@orgin Myl;{mt)dgﬂim ng, 0.036
mmols) is suspended in THE (1 m) and 1.0 N HCl solution (0.18 nl, 0.182
mol s) i sbewtuérdidardledrcarbevic actio 2rivdeaiyosthonyliamide (Hghi | uted with et hyl
acetate and neutralized with saturated NaHCO3 sol ution. The organic | ayer
is washedSwipt h bdai ne, dri 8qs-@igsroNBBD68Behloro-4-iodo-phenylamino)-7-fluoro-3H-

benzoimidazole-5-carboxylic acid (2-vinyloxy-ethoxy)-amide
3-(4-Chloro-butyl)-6-(2-chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid (70 mg, 0.134 mmol) is suspended in DMF (1 ml) under nitrogen and
triethyl amine (44 pl, 0.32 mmol) is added followed by HOBT (25 mg, 0.16 mmol).
After 5 min, O-(2-vinyloxy-ethyl)-hydroxylamine (WO 0206213) (17 mg, 0.16 mmol) is
added followed by EDCI (31 mg, 0.16 mmol). After 16 h, the reaction mixture is diluted
with 1:1 ethyl acetate:THF. The organics are washed with saturated NaHCO3, saturated
NH4CI, and brine, and dried (Na;SO;) and concentrated under reduced pressure.
Purification by trituation with methylene chloride gives 80 mg (98%) desired product:

MS APCI (-) m/z 605, 607, 609 (M—, Cl pattern) detected.

Step B: 6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(4-morpholin-4-yl-butyl)-3H-
benzoimidazole-5-carboxylic acid (2-vinyloxy-ethoxy)-amide
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concentrated under reduced pressure. The crude reaction mxture is purified
by FCC eluted with 10% MeOH. DCMto give 12 ng (52% pure desired product
(I'1g) as wWowhiotmssssolid: Ms APClI (-) mz 630, 632 (M, C Ppauses/ms6s
detected; 1H NWVR (400 NPE MeOH d4) 6 8.39 (s, 1FD 7 74 (s 1H), 7.63 (m
1H), 7.33 (dd, 1H), 6.26 (m 1H, 4.38 (t, 2H), 3.66 (m

6H) . 2. 4164@Claeo-4-iod7phenylagifo)- &ﬂg@mﬁrﬁ mq)pho_hgﬁ Nmtyléﬁél MHz, MeOH d4)
8 -135.94 (s). 49 WD 03/077855 PCT/US03/ 07565 Exanple 8 ONH CI O=S NH |
11 N F \ sBhAithidtaghib-orearidoxydid oagith e@yviaygiorppthpxy)-amide is prepared from 3-(4-
fluoro-3-(2-nmet hanesul fonyl -ethyl)-3H benzoi m dazol e- 5- carboxylic acid

cycl opr opy},iRs-Bevs-am slﬁofolmzdﬁ&a Binifo)( 26l H-bénzodaipslersy| ami no) - 7
e

fl uoro- 3- (2- net hanesul f onyl H benzoi m dazol e-5- carboxylic acid

met hyl est _ I MS APCI /:
6- (2- Chl or %%ﬁxYlbcd%qldﬁ%ryuf%%%of)hm?w n&lg?c?SS F néjr?g %lggsz%l e-5-car bg;;;nlzc

acid neth 0.494 mmol ) is dlssolvedln 1.1THF.DIVF(2 m )
under ni t%é@e%%e(ﬁ%"%éﬁég '69 ng, 0.499 muol) is added foll owed by nethyl
vinyl sulfone (511, 0.592 mmol). After 16 h, the reaction mxture is
concentrated under reduced pressure and the residue is dissolved in ethyl
acetate. The organics are washed with saturated NaHCO3, and brine, and
dried (NaZgp4) Cand 6q@e©&ibr@#eddmphwylmweéﬂuwmeﬁ-§4xmrplmr‘ﬁf—yk@ﬂylfbﬁfby
FCC eluted with 1:1 nethylene chloride: MeCN gives 122 ng (45% desired
product agenmlutoldddid@bslic deid (2-hydroxy-ethoxy)-amide
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3~(4-morpholin-4-yl-butyl)-3 H-
benzoimidazole-5-carboxylic acid (2-vinyloxy-ethoxy)-amide (24 mg, 0.036 mmols) is
suspended in THF (1 ml) and 1.0 N HCI solution (0.18 m1, 0.182 mmols) is added. After
16 h, the reaction mixture is diluted with ethyl acetate and neutralized with saturated
NaHCO; solution. The organic layer is washed with brine, dried over MgSO,4 and
concentrated under reduced pressure. The crude reaction mixture is purified by FCC
eluted with 10% MeOH:DCM to give 12 mg (52%) pure desired product (11g) as a white
solid: MS APCI (-) m/z 630, 632 (M-, Cl pattern) detected; '"H NMR (400 MHz, MeOH-
ds) 88.39 (s, 1H), 7.74 (s, 1H), 7.63 (m, 1H), 7.33 (dd, 1H), 6.26 (m, 1H), 4.38 (t, 2H),
3.92 (t, 2H), 3.66 (m, 6H), 2.41 (m, 6H), 1.97 (m, 2H), 1.56 (m, 2H); YF NMR (376

MHz, MeOH- dy) & -135.94 (s).
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Step B: 6-(2-Chloro-4-iodo phenylam no)-7
fl uoro-3-(2-nmet hanesul fonyl - et hyl )-3H benzoi m dazol e- 5-carboxylic acid
cycl opr opybrespimszy - ami de Hydroyl sis and coupling as previ ®a3Iusosierses i bed
gi ves desired product (11h): Ms APCl (-) mz 605, 607 (M, C pattern)
detected; 1H NVR (400 MHz, acetone-d6) 6 10.95 (bs, 50 WD 03/077855
PCT/ US03/ 07565 1H), 8.37 (s, 1H), 8.Btampk8 1H), 7.92 (s, 1H), 7.70 (d,
1H), 7.46 (dd, 1H), 6.44 (in, 1H, 4.93 (t, 2H), 3.85 (t, 2H), 3.75 (dd,
2H), 2.98 (s, 3H 1.09 (m 1H), 0.44 (m 2H), 0.24 (m 2H); 19F NWR (376
Mz, acetone- dr,) 8 -132.31 (s). Exanple 9 The follow ng conpounds are
prepared siml arI y using the appropri ateow\c;el acceptor and

A Il—l N

-let

hydr oxyl am ne. -OH ONHCA NHI EN =N 6- (2-C al oro-4-iodo
phenyl asni no) - 7 f1 uor o- 3- ( 2- net hanesul Honyl ) -3H
benzoi m dazol e- 5- carboxylic aciyd (2-h oxMHet y)-amde (Ili): M5 APCl
(-) mz 595, 597 (M, d pat@z—zgm\L ed; MR (400 MHz, MeOH-d4) 6
8.39 (s, 1H), 7.78 (s, 1H) LA SET. , 1H), 628(m 1H),
4.87 (t, 2H), 3.93 (m 2H), 379(t ), 3.67 (m 2H) 2.98 (s, 3H); 19F
NVR (376 MHz, MeOH d4) 8 -134.00 (s) O ON-C
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(2-methanesulfonyl-ethyl)-3H-

benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11h)

Step A: 6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(2-methanesulfonyl-ethyl)-3H-
benzoimidazole-5-carboxylic acid methyl ester

6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-carboxylic acid methyl
ester (220 mg, 0.494 mmol) is dissolved in 1:1 THF:DMF (2 ml) under nitrogen and
K,COs (69 mg, 0.499 mmol) is added followed by methyl vinyl sulfone (51 pl, 0.592
mmol). After 16 h, the reaction mixture is concentrated under reduced pressure and the
residue is dissolved in ethyl acetate. The organics are washed with saturated NaHCO3,
and brine, and dried (N2,SO4) and concentrated under reduced pressure. Purification by
FCC eluted with 1:1 methylene chloride:MeCN gives 122 mg (45%) desired product as

an off-white solid.

Step B: 6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(2-methanesulfonyl-ethyl)-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide
Hydroylsis and coupling as previously described gives desired product (11h): MS APCI

(-) m/z 605, 607 (M—, Cl pattern) detected; '"H NMR (400 MHz, acetone-dg) & 10.95 (bs,
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Il NHI ~ / NF\-- N6-(2-Caloro-4-iodo phenyl am aao)-7
fluoro-3-(2pyridin-2 yl-ethyl)-3H benzoi nai dazol e- 51 WO 03/ 077855

PCT/ US03/W09857785s car boxyl i ¢ aci d cycl opropyl met hoxy- am d@cgluspj/e7skés APCI
(+) mz 606, 608 (M+, C pattern) detected; M APCI ( ) mz 604, 606 (M,

CI pattern e e N d4) 8 8 (d,_1H), 8.13 (s,

7.65 ( é?i‘)( q@egzé% 2‘3{8 7?% 1(}5‘97 794, 15 745 (@lezg-% mpbH).d,
1H) 6. 25 (dd, 1I—IQ[ éﬁd I—2362d2,339(t,2H) 1.09 (m
1H), 0.51 (43 GH3E )é8235(t( ), B, (delo PHNMDY 67 SEYHZ09 (¥ OHHD), d@ Y4 Gm, 23, 6.24(S) .
The invention and the manner and process of nmaking and using it, are now
descri bed im, SHEH’H NMR (31627, acnsties &)asdi 32)3ck).t erns as to enabl e any
person skilled in the art to which it pertains, to nmake and use the same.
It is to be understood that the foregoing descrl bes preferred enbodi nents
of the present invention and that nodifi cati ons may be nmade therein
W t hout departing fromthe spirit or co f the present invention as set
forth in the clainms. To particularly ut and distinctly claim the
subject matter trgg%%%ed as invention, the fol]lowi ng clainms conclude this
speci fi cati on. VOEE 6TRsEdsery RIShArd s Brlyweing theamrapriaoMishacl A
conpound of the formula W RIO NRL R7 N/ RO I

acceptor and hydroxylamine.

OH
o/
|
Os NH cl
e
LA A

\=N
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(2-methanesulfonyl-ethyl)-3H-
benzoimidazole-5-carboxylic acid (2-hydroxy-ethoxy)-amide (11i): MS APCI (-) m/z
595, 597 (M—, Cl pattern) detected; "H NMR (400 MHz, MeOH-d,) 8 8.39 (s, 1H), 7.78
(s, 1H), 7.64 (d, 1H), 7.34 (dd, 1H), 6.28 (m, 1H), 4.87 (t, 2H), 3.93 (m, 2H), 3.79 (t, 2H),

3.67 (m, 2H) 2.98 (s, 3H); "’F NMR (376 MHz, MeOH- d,) & -134.00 (s).

6-(2-Chloro-4-iodo-phenylamino)- 7-fluoro-3-(2-pyridin-2-yl-ethyl)-3H-benzoimidazole-
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R and pharnmaceutically accepted salts, prodrugs and sol vates thereof,
wherein: R, R2, RO and R10 are independently sel ected from hydrogen,

hal ogen, wpano778sdtro, trifluoronethyl, difluoronmethoxy, PCTIUdSos@1S63TEt hOoXY,
azido, -OR3, -C(OR3, -C(OOR3, NR4AC(O ORe6, -0 - NRASC2 RS,

O RS,
- SO2NR3R4, -~ N R3 -C(O)NR3R4, -NRS N = NRSC( N NR3R4, - NR3R4,
and Cl- C10 5&‘1"%‘%&9&9@1‘@"&@5@?‘ ’@ﬁV@fﬁga(?@rﬁ(l A&N Tg(mc’ﬁ?é\%%épﬁwﬂ €3- c10
cycl oal kyl al kyl , - S( 01)1j (C1-C6_al kyl) -SBO)M?CFMRS) m aryl , arlyl , arylal kyl,
het er oar yI Paikanb Aegeistalsy APChé&D erb i pP6 (NEt 61 petferny Hatektpd;, "H ODORARS) m
aryl, -NRA(CRARS) maryl, -OQ(CR4AR)m heteroaryl, -NR4(CR4R),,, heteroaryl,
- Q( CRAR) m hetierdeDEldd) Sadd7 (HRECRARY M 1B BI66 QS 1H), 7.6008) BIRAS3 @k,

al kenyl , al kynyl, cycloal kyl, aryl, heteroaryl and heterocyclyl portion is

opt i onal | y 7sutiglil 21} ethoNd E9NES Rad | 4, ﬁryv;s,tt@,%&aj BAEPANIANL ix-%j? RELBG £ f rom

oxo, hal ogen, cyano, nitro, trifluoro i fIruor

trifluoro h , (Ao [o TS 2 . - , =C(0O OR3

a0 Ro, - Thench G SR 2R AR RrA R AR ARl ke,

- NRSC( NCN) NR3R4, -OR3, aryl, 53 WD 03/077855 PCT/ US03/ 07565 heteroaryl,
aryl al kyl, heteroaryl al kyl, heterocyclyl, and heterocyclylalkyl; R3is

selected fromh - trifd yar Y. d d-0Co,al kyl, C2-C o al kenyl,

C2- C10 al kynyl , %E{%g%mg&c%@aﬁgyﬁl%-@os rtzag%sl %tgwnﬁ Usipg jf> are now

aryl al kyl, ,het.eroparyl teroaryl.al ky], heterocyclyl, and ) )

het er ocycl 9‘?%?59‘?{“ %ﬁ@ f@ﬁégﬁ’@ﬁ Cﬁ%‘l‘@‘? ?‘Ydlaqxlﬁﬁtrfﬁws a1 RyFRghle apy persen sjlled inrthe

heteroaryl and heterocyclyl portion is optionally substituted with one to

five grouptitAdehiehdemertyingelocmekel and give dho samal ofjen, to dyeanndersioad that the
foregoing describes preferred embodiments of the present invention and that
modifications may be made therein without departing from the spirit or scope of the

present invention as set forth in the claims. To particularly point out and distinctly claim

the subject matter regarded as invention, the following claims conclude this specification.
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trifluoronethyl, difluoromethoxy, trifluoronethoxy, azido, -NR SO2R -SO2NR
R", -C(OR, -C(COOR, -OCCOR, - NRCOORNCOR -CONRR™", -SR'",
-S(OR'",Wwo80RRS55-NR R', -NR C(ONR'R ', - NR C(NCN) NR " RCT/USOSIRS65r VI ,
heteroaryl, arylal kyl, heteroarylal kyl, heterocyclyl, and
heterocyclylalkyl; R, R' and R'" independently are sel ected from hydrogen,
| oner al kWHATOWGLAIMERYS; aryl and arylalkyl; R'™ is selected from | ower
al kyl, I ower al kenyl, aryl and arylal kyl; or Any two of R, R', R"' or R
can be taken together with the atomto which they are attached to forma 4
to 10 menber ed Acanbasivalofche foghalaoaryl or heterocyclic ring, each of which
is optionally substituted with one to three groups independently selected
from hal ogen, cyano, nitro, trifluomomethyl, difl uoromethoxy,
trifluoronethoxy, azido, aryl, heterloaryly arylal kxl , heteroaryl al kyl,

het erocyclyl, and heterocyclry can be taken together
with the atomto which they are 3 4 to 10 nenbered
carbocyclic, heteroaryl or hetero i eachl of which is optionally
substituted with one to three greua el ected from 54 WO

03/ 077855 PCT/ US03/ 07565 R [ trifluoronet hyl ,

di fl uoronet hoxy, trifluoronethoXy, - , R S2R -S2NR R', -C(OR,
-C(OOR, -CC(OR, -NRC(OOR- NRCOR, -C(ONRR", -S2R -NRR "', -NR
CONRR , - NRC(NCN)NR R, -OR aryl, heteroaryl, arylalkyl,

het er oaryl al kyl, heterocyclyl, and het gr ocyclylal kyl; or R4 and R5

i ndependently represent hydrogen or Cl-C6 al kyl; or R4 and R5 can be taken
t oget her whe Rhanmacertisally acopnted§akis gyodangs %dtsafgﬁtea thegeqfoWhersing ¢ o

R!, R?, R’ and R" are independently selected from hydrogen, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR?, -C(O)R’,
-C(O)OR?, NR'C(O)OR®, -OC(O)R?, -NR*SO,R’, -SO,NR’R’, -NR'C(O)R’,
-C(O)NR’R*, -NR’C(O)NR’R*, -NR’*C(NCN)NR’R?, -NR*R?, and
Ci-Cyo alkyl, C;-Cio alkenyl, C»-Cyo alkynyl, C;-Cjo cycloalkyl, Cs3-Cqo

cycloalkylalkyl, -S(O)(C1-Cs alkyl), -S(O);(CR*R’)m-aryl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR'R®) -
aryl, -NRYCR'R®)y-aryl, -O(CR*R®);-heteroaryl, NRYCR*'R’)m-
heteroaryl, -O(CR4R5)m-heterocyclyl and -NR4(CR4R5)m-heterocyclyl,
where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl and
heferocyclyl portion is optionally substituted with one to five groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, NR*SO,R®, -SO,NR’R*,
-C(O)R’>, -C(O)OR®} -OC(O)R}, -NR'C(O)OR%, -NR'C(O)R’,

-C(ONR’R?, -NR*R?, -NR’C(O)NR’R*, -NR’C(NCN)NR’R?, -OR?, aryl,
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10 nenbered carbocyclic, heteroaryl or heterocyclic ring, each of which is
optionally substituted with one to three groups independently selected from
hal ogen, w@ano778sd tro, trifluoronmethyl, difluoronethoxy, PCrfusesomsaet hoxy,

azido, - NR S@R ", -S®NR R', -C(OR'", -C(OOR, -OC(OR -NR C(O)OR -
NR C(OR', -CCONRR', -S®2R"", -NRR'. -NRNONRR,,, - ,
-OR, aryl, heteroar ybtercatrxu arylelliy], hetarearilabioi.dl C§<‘§FPCYC1}ﬂ=e%Dér}t9€6§7@q}’9 ylaﬂaﬂd

het erocycl yl al kyl; R6 is selected fromtrifluoronethyl; and Cl-Cl0 al kyl,
C3-C10 cy®gP @@dek@cte,d feory hyd@eyt, atiRydrometygrandr yl , het er oaryl al kyl ,
het erocycl yl, and heterocyclyl al kyl, where each al kyl, cycloal kyl, aryl,

het er oaryl and diet.gr g&%/,pl Y,-@9r hikedyll sCopt ogmgzﬂyy, s@gb@;ol toytieslkyi, t @3@163 to

five groups |ndepende 'y sel ect ed from oxo, hal ogen, cyano, nitro,

etk 2 o f BRI s
CONRR", -SZR,,,

ar yl, heteroaryl, afPf HFtESPICYCIF{]é"'p@Eo‘gﬁ?% 5?%?11{5%3]?8?&%%' cyghd(?lkyl ary

het er ocycl yl al kyI 55 WD 03/ 077855 PCT/ USQ3/ Q7565 R7 sel ect ed from
hydrogen: and Cl- O &etgraayyl andobetergeyq )klel?ﬂﬁlon@oﬂl‘éﬁ k%’gﬁtuteg:?’”@i@ne to

cycl oal kyl, C3-Clo cycloal kyl al kyl, aryl, arylal kyl, heteroaryl,

het er oaryl al kyl, heﬁ‘n’bogly)upgllmdemndbﬂh]eft e¢lg¢t9fl:lfy¢ml km,,hwmgqne ayaeh aitioy| |,

al kenyl , aIkynyI cycloal kyl, aryl, heteroaryl and heterocyclyl portion is
optional Iy substi tutueﬂummbﬂ@nedlﬂaoroinemm otifhsoromettpendezidd,y-NREEOgR € from

oxo, hal ogen, cyano, nitro, trifluoronethyl, difluoronethoxy,
trifluoronethoxy, az§@oNrRNRAKERRE.-C(0)OR’, -OC(O)R’, -NR'C(O)OR™”, -NR'C(O)R,
-C(O)NRR", -SR”>”’, -S(O)R”’”’, -SO,R’, -NRR’, -NR' C(O)NR’R", -
NR' C(NCN)NR'R”, -OR, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl;
R’, R’ and R’”’ independently are selected from hydrogen, lower alkyl, lower alkenyl,
aryl and arylalkyl;
R’*’ is selected from lower alkyl, lower alkenyl, aryl and arylalkyl; or
Any two of R’, R>, R’ or R’”*’ can be taken together with the atom to which they are
attached to form a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring,
each of which is optionally substituted with one to three groups independently
selected from halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl; or
R? and R* can be taken together with the atom to which they are attached to form a 4 to

10 membered carbocyclic, heteroaryl or heterocyclic ring, each of which is

optionally substituted with one to three groups independently selected from
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-S2NR3R4, -C(OR3, -C(OOR3, -OC(OR3, -NRAC(O OR6, -N .4C(O R3,

-C(O NR3R4, -S02R6, -NRR4, -NRSC(O) NR3R4, -NRSC(NCN)NR3R4, - OR3, aryl,
het er oar yWp oanyissd kyl , heteroaryl al kyl , heterocyclyl, andPCT/US03/07565

het erocycl yl al kyl; Wis selected from heteroaryl, heterocyclyl, -C(O OR3,
-C(ONR3R4, -C(ONR4AOR3, - C(OR4OR3, -C(O(C3-C10 cycl oal kyl),

-C(O (Cl-d o ahklpgdn, cy@oOnitan, yiffyoremeth, difbtozeroethgky, tafigoromethoxy, azido, -
-C(O (heterocyclyl), each of which is optionally substituted wth 1-5
groups i ndepend@isOyR Sl S0,BIR RT,0nC(ORSRAC(OYOR, -CRAO)RHd-MR'CODYORI Kyk,
C2-d o al kenyl, and C2-Cl10 al kynyl, each of which is optionally

substituted W fR'é 2 gr_g((gﬁm"gdeperg@:@”l’ seNRR’'ed NR@UO)NRRRR4 and
-OR3; ms O, 1,2,3,((9%1}(%5; and jislor2. 2. %\conpou’nd of the fornula 56 WO

03/ 077855 PCT/ / »\WR1 'Ri / nd
phar maceut i cal h&éggém Ig\;; t §,HRp?r o] rﬁl’gs%—é%eg)aﬁlf va%rggh%)ﬁer 28?f°a6¥11%1}‘¥}’n:

R1, R9 and R10_are independently sel ected from hydrogen, hal ogen, cyano,

nitro, trifl ubFHSYRYl andineie g’@ﬁf@ﬂ@éa&r trifluoronethoxy, azido, -OR3,

-C(OR3, -C(O , NR4C(O) OR6, - O R3, -NRASO2R6, - SO2NR3R4, - NR4AC(O) R3,
R* and Rgi:zlfdependent y)represent I%(:l(rogen or C1-Cg alkyl; or <9

R* and R’ can be taken together with the atom to which they are attached to form a 4 to
10 membered carbocyclic, heteroaryl or heterocyclic ring, each of which is
optionally substituted with one to three groups independently selected from
halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -
NR'SO,R””, -SO,NRR", -C(O)R””, -C(O)OR’, -OC(O)R, -NR'C(O)OR’, -

’’’’’

NR'C(O)R’, -C(O)NRR’, -SO,R”’, -NRR’, -NRCONRTR’, -

NR'C(NCN)NR'R”, -OR, aryl, heteroaryl, arylalkyl, heteroarylalkyl,

heterocyclyl, and heterocyclylalkyl;

R® is selected from trifluoromethyl; and

C1-Cyo alkyl, C3-Cyo cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl, where each alkyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl portion is optionally substituted with one to
five groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR'SO;R”,
-SO,NR'R”, -C(O)R, -C(O)OR’, -OC(O)R, -NR C(O)OR ", -NR C(O)R ",
OR,, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and

heterocyclylalkyl;
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-C(O) NR3R4, -NRSC(O) NR3R4, -NRSC(NCN) NR3R4, -NR3R4, and Cl1-C10 al kyl,
C2-C o alkenyl, C2-C o al kynyl, C3-C10 cycloal kyl, C3-C10 cycloal kyl al kyl,
-S(O 3(Ciwaasabisys ), -S(Oj(CRAR)maryl, aryl, arylal kyl, PoEtuSo»ersys ,
het er oar yl al kyI het erocycl yl, heterocyclylalkyl, -QCCRAR)m aryl,
- NR4( CR4R5) ., aryl, -OQ(CR4AR)" heteroaryl, -NR4( CR4R5) m het er oar yI
- O CR4R5) 'R’ hes@wa’m%/ﬂtblwh}’dmtenNM( CR4R5) , het erocyclyl, where each al kyl ,
al kenyl , al kynyl, cycl oal kyl, aryl, heteroaryl and heterocyclyl portion is

optional I'y subsdidyt atkyhi tGy-One alienfi, ve,ghpupliynylndépendenycloplist] €bt@d from
oxo, hal ogen, cyano, nitro, trifluoronethyl, difluoronethoxy,

trifluoroneth , i R3&4: 1,
-OC(O R3, - NRZ)&/O) Eggggl%alk @C@@ ryQmo)l\lNRBRZ)ar - %ﬁ%@gr v C( @) NR%Cly

- NRSC( NCN) NR3R4, r y

het er ocycl yl, and he gp%é%&cciyy ﬁg{%l %E’éfafﬁgmgfeh%éhg ?&gﬁn?]ha\}d&ﬂ)ﬁke}h lmyl
trifluoronethyl, an Cl do yn

cycloal kyl, C3-Cio VE‘P‘H ¥ %@fi E%tﬁﬁﬂc%é{%?fﬂoarl&wﬁiﬂkﬁ% ﬂé’ﬁ%&‘&e ﬂl ongto”
het er oaryl al kyl , heterocyclyl, 57 WO 03/ 077855 PCT/ USQ3/ 07565 and

het erocycl yl al kyl , #¥er graage hméﬁwﬂentb}f eelagted fpmy AY9,, helperhapyapp, DG
het eroaryl and heterocycl yl portion is optionally substituted wt h one to

five groups i ndependsafiboypnseiycdifthorornethoxy, trifbloogesthoxyy aarado, mNR ‘SO.R",
trifluoronethyl, difluoromethoxy, trifluoronethoxy, azido, -NR'SO2R

- g(o%) NERRR" - g(RO) R 1'%?%@1@? C% £€( @(U&IOIG !\IR_GN@%Q%\]ﬁ;C(Gmﬂl@%CO)ﬁ
Est eCE ytclj;l)c :\5 < and het (g,r ocycl} yrgf)gR??-ﬁ\Mi3R4,afNR%(b¥NR3I@‘?t RITRUERIKRR', -
OR®, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl;
W is selected from heteroaryl, heterocyclyl, -C(O)OR?, -C(O)NR’R?, -C(O)NROR?, -
C(O)R'OR>, -C(O)(C3-Cyo cycloalkyl), -C(O)(Ci-Cio alkyl), -C(O)(aryl), -
C(O)(heteroaryl) and -C(O)(heterocyclyl), each of which is optionally substituted
with 1-5 groups independently selected from
NR’R*, -OR?, -R?, and
Ci-Cio alkyl, C-Cyo alkenyl, and C,-Cyo alkynyl, each of which is
optionally substituted with 1 or 2 groups independently selected
from — NR*R* and ~OR?;
mis0,1,2,3,4o0r5;and

jislor2,

2. A compound of the formula
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R, R and R'' independently are selected from hydrogen, |ower alkyl, |ower
al kenyl, aryl and arylalkyl; R'" is selected fromlower alkyl, |ower

al kenyl , wowB/ozzsas aryl al kyl; or Any two of R, R', R'' or PRT/USeao7she t aken
together with the atomto which they are attached to forma 4 to 10
menber ed carbocyclic, heteroaryl or heterocycllc ring, each of which is
optionally substituted with one to three groupsRlndependentIy sel ected
from hal ogen, cyano, nitro, trlfluoroneth i
trifluoronethoxy, azido, aryIR1 , heteroaryl al kyl,

het erocyclyl, and heterocyclyl al s can be taken together
with the atomto which they are a flormal 4 to 10 nenbered
carbocyclic, heteroaryl or heterdgcy i which is optionally
substituted with one to th oups |ndependently sel ected from hal ogen,
cyano, nitro, trifluoronethyl, diflyoronethoxy, trifluoronethoxy, azido, -
NR SO2R , -SO2NR R, QQR -C(OOR, -OC(OR, -NRC(OOR, - NRCOR",

ONR R R R .yl
o o oo ylahdgga‘i‘%cﬁ f"aﬂﬁ TR aty%ﬁﬁ?r{}g SRS Hreats BBreti Visoa) 07565
het I 4 .and d ndent | t
ycr ogen di» 87 g {S%r%ci}ﬁ éwaégﬂﬁy pe@%e@ﬁ B3R RO EPig SEREF P VROt MK om
to which they are attached to forma 4 to 10 nmenbered carbocyclic,

heteroaryl or Heflaprooeshilc diflneromeshorryof triffyoramgtoxyppazidpal sutf%(tq)?\ut ed

with one to three groups independently selected from hal ggen, ano,
nitro, trifl uor-a@)ORi,, NR'CO0RYetOBO)R’t FNRISORS e SRR’ Réz rl‘d]& C(O)Rlﬁ S2R
-S2NRR', -C(OR, -CCOOR, -OC(OR, -NRC(OOR - NRCOR', -C(ONRR

", -SC2R NR R "-C(OB‘ﬂER@(“,O)I’W(RO)NNR“, -NRSC(NCN)NR3R4, -NR’R?, and

C;-Cio alkyl, Cy-Cjo alkenyl, C;-Cyo alkynyl, Cs3-Cip cycloalkyl, C3-Cyo
cycloalkylalkyl, -S(0);(Ci-Cs alkyl), —S(O)j(CR4R5)m-aryl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR*R)-
aryl, -NRYCRR®)aryl, -O(CR*R’)y-heteroaryl, -NR*(CR'R’)nr
heteroaryl, -O(CR*R®)-heterocyclyl and -NRA*(CR“R5 )m-heterocyclyl,
where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl and
heterocyclyl portion is optionally substituted with one to five groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR4SOZR6, -SOZNR3R4,
-C(O)R®, -C(O)OR’, -OC(O)R’, -NR'C(O)OR’, -NR'C(O)R’,
-C(O)NR’R*, -NR’R*, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -OR’, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R? is selected from hydrogen, trifluoromethyl, and

Ci-Cyo alkyl, Cp-Cyo alkenyl, C,-Cjo alkynyl, Cs3-Cio cycloalkyl, Cs-Cyo

cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
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NR C(NCN) NR'R-OR, aryl, heteroaryl, arylalkyl, heteroaryl al kyl,

het erocycl yl, and heterocyclylalkyl; R6 is selected fromtrifluoronethyl;
and Cl- CIwoaBkyisss C3-Cl o cycl oal kyl, aryl, arylal kyl, het @coarsy$/97565

het eroaryl al kyl, heterocyclyl, heterocyclylal kyl, where each al kyl,

cycloal kyl, aryl, heteroaryl and heter ocycqlﬂﬁl portion is optionally
substituted with onenddetefooyelytplkydpwhera gagierlieh elkpnyle pkynydcyoleatidxdyl,

hal ogen, cyano, nitro, trifluoronethyl, difluoromethoxy, trifluoronethoxy,
azido, -NR 'SO2R - $RNRrR' and R¥t€oByclylhéDiiaR is op@ai{allyRsubstitiiRdCyiTh ORe,to- NR
CCOR", -CCONRR, -SR"', -NRR -NRC(ONRR-NR'C(NCNNR R ",

-OR, aryl, heteroar\ye afothal iitpenB&itBr Sabdtb@l fdth, okt ﬁél@%éﬂ}' dsfano AMetro,
het erocycl yl al kyl ; R7 is selected from hydrogen; and Cl-CIl0 al kyl, C2-C10

al kenyl, C2-C10 al k 210 4 86 I y ek aryl ,
aryl al kyl , heteroar iﬁq,}ﬂl%rg%}hgéfr %@éﬁ{?ﬁéﬁﬁ!& er oc%&ff@ghg?gg’og@ﬁé?ngl Kyl ,
wh h al kyl I I I I %07 Y
PCT! Us03) 07565 het eS DRI artraw o SEFR g1 OYIPE GG SR onart O
substituted with one to fjve gégy,ps i ndependent |y _sel ected from 0xo,

hal ogen, cyano, nit r&ONRE | 3R met PR G PR o m¥ERRxy:NR OB Brethoxy,
azi do, -NRASO2R6, -S2NR3R4, -C(O)R3, -C(O) OR3, -OC(O) R3, - NRAC(O) CRS,

-NRAC(O R3, - C(O) NRSRC(NCSORRER - NRERA aryINRSGr GrMR3 @] alk NRDEINSMY IR R4, -
OR3, aryl, heteroaryl, arylal kyl, heteroarylal kyl, heterocyclyl, and

Iuét g; ﬁ%%yl alcl(qc/)l) NRygig?@?Iﬁpgrﬂqleﬁmtyﬁmﬂpar yl, heterocyclyl, -C(O OR3,

R’, R’’ and R’”’ independently are selected from hydrogen, lower alkyl, lower alkenyl,
aryl and arylalkyl;

R’’’ is selected from lower alkyl, lower alkenyl, aryl and arylalkyl; or

Any two of R’, R>’, R’”> or R’’’ can be taken together with the atom to which they are
attached to form a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring,
each of which is optionally substituted with one to three groups independently
selected from halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl; or

R® and R* can be taken together with the atom to which they are attached to form a 4 to
10 membered carbocyclic, heteroaryl or heterocyclic ring, each of which is
optionally substituted with one to three groups independently selected from
halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -
NR'SO,R™”, -SO,NRR’, -C(O)R, -C(O)OR, -OC(O)R, -NR'C(O)OR™", -

aaaaa

NR'C(O)R", -C(ONRR’, -SO,R”, -NRR’, -NRCONRR , -

:::::

NR' C(NCN)NR'R ™, -OR, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
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C(OQRAOR3, -C(O (C3-C10 cycloalkyl), -C(O(Cl-Co alkyl), -C(O(aryl), -
GO (heteroaryl) and -C(O (heterocyclyl), each of which is optionally
substi t utwo o3mrsks 1-5 groups i ndependently sel ected from PRRARA3/0756R3, - R2,
and C1-C o alkyl, C2-Co alkenyl, and C2-C o al kynyl, each of which is
optionally substituted with 1 or 2 groups independently selected from -
NR3R4 and - OR3heterocycly], ahd hgter®ycWladkylsor and  jislor2. 3. A conpound of the
formrmla AOHR NR/ NRO R2 N 60 W 03/077855 PCT/ US03/ 07565 and

phar maceuti‘call R’ iadgepdatysairtsent Bydegags Gp0s sikylyat es t her eof , wherei n:

R, R2, and RO are independently selected from hydrogen, hal ogen, cyano,

ni t t rdaf onet r S,
g R é{i Gt % Wﬂake@fo%kﬁi@f %ﬂﬁttﬁ@%%fn tEoN\!vfdlflgH R;égﬁﬁ% g&éMNledQéAf'f&?l}\l a 4'4% R,
C2

ngjﬁggyl FE%?Q& S%IAWT’OB%@%%%& ‘%'Clg}%‘fg]ea%gﬁ ﬁléw al kyl
ot Lgr yl al k;IOP IH)%%& éém%%ﬂg% %Z{%Wﬁ%@ﬁgyl@&gﬁg} Nt LR Horm

halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -

QQQQQ"

het

NR'SOR™, -SONRR', -C(OR’, -C(O)OR, -OC(OR’, -NRC(O)OR", -

:::::

NR'C(OR", -C(ONRR’, -SO,R”7, -NRR’, -NRCONRTR’, -
NRC(NCN)NR”R”’ -OR, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl;
RS is selected from trifluoromethyl; and
C1-Cyo alkyl, C3-Cyo cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, where each alkyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl portion is optionally substituted with one to
five groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR'SO,R”,
-SO,NR'R”, -C(O)R’, -C(O)OR , -OC(O)R, -NR'C(O)OR™”, -NR'C(O)R
-C(O)NRR", -SO,R””", -NRR/, -NR'C(O)NR'R”, -NR' C(NCN)NR R,
-OR’, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl;
R’ is selected from hydrogen; and
Ci-Cio alkyl, C,-Cyp alkenyl, C;-Cio alkynyl, Cs;-Cio cycloalkyl, Cs-Cio

cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,

heterocyclylalkyl, where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
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aryl, -NRA(CRARS)m aryl, -Q(CRAR5) m heteroaryl, -NR4A(CRARS)m heteroaryl,
- CR4AR5) mhet erocycl yl and - NR4( CRAR5) nhet erocycl yl, where each al kyl,
al kenyl , wblognyisss cycl oal kyl, aryl, heteroaryl and heter@cyaisgopesti on is
optionally substituted with one to five groups independently selected from
oxo, hal ogen, cyano, nitro, trifluoronethyl, . difluoronethoxy, .
trifluoromethoxy, azhefstoariraddmtsocychdmauiouis ortianpiy subgitaprath omot) R3,
-NRAC(O) OR6, -NRAC(O R3, -C(O NR3R4, -NR3R4, -NR5C(O) NR3R4, -NR
5C(NCN) NR3R4, - ORS, &rg| groupretimtependently asejdctddc fiom haxtogriwdogehalciysa, nitro,
het erocycl yl, and heterocyclylalkyl; R3 is selected from hydrogen,
trifluoronmethyl; andirlrotdetalk ydifluéanGiHdxg kefydrometoek0 agldky ANR'SEGRCLO
cycloal kyl, C3-Cl o cycloal kylal kyl, aryl, arylal kyl, heteroaryl,
heteroaryl al kyl, het e3@eyeRY! .c(OhRY et yl@t{@ﬁg WetgosORN RIYIO)R?,

n

al kenyl , al kynyl, cycl oal kyl, aryl, eteroaryl ‘and heterocyclyl portion is
optionally substitute d%JtRh ong 6 f 491 QBPS endept ed from
oxo, hal ogen, cyano, q?](l tr o, R t %ngu’orlglr!m hyﬂ,R g@ﬁﬁgr%o’neqt&ﬁoé@qd\%&\ﬁgk ’
trifluoronethoxy, azidag, - 2R 61 WO 77855 PCJ/ US03/ 07565 - SO2NR R
C(OR, -C(OOR, - )Félf}'\’lﬁ- %Péeaﬂ@}la@ﬁﬁg%?&q hgtero %ﬂ(ﬁs Fezl?te@gﬁ@lyla and

_S(OR'", -S®®R-NRR", -NR (ONR'R'", - NR C(NCN)NR "R, -OR aryl,
heteroaryl, aryl al kyhcteigeydylsledil al kyl, heterocyclyl, and
het erocyclylal kyl; R, R' and R'' independently are sel ected from hydrogen,

| ower al kyW id esietecalflosniréteroasylyhetenodyalyly -E(GYOR>, RCIOINR'RE| exiyNRIOaY) | oner
al kyl, I ower al kenyl, aryl and arylalkyl; or Any two of R, R', R"" or R'"
can be taken togedyRFORY tIT(OhE:at9Meyoatkylsh -EhOXCA], alkyl), -C(O)(aryl), -
C(O)(heteroaryl) and -C(O)(heterocyclyl), each of which is optionally substituted
with 1-5 groups independently selected from
-NR’R’, -OR’, -R?, and
Ci-Cyo alkyl, C;-Cyo alkenyl, and C,-Cjp alkynyl, each of which is
optionally substituted with 1 or 2 groups independently selected
from — NR’R* and —~OR?;

mis0,1,2,3,4o0r5; and

jislor2.
3. A compound of the formula
A O
H 1
R
N

\(\\j\
RT— N R/ = I
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attached to forma 4 to 10 nenbered carbocyclic, heteroaryl or heterocyclic
ring, each of which is optionally substituted with one to three groups

i ndependew0log/07883 ect ed from hal ogen, cyano, nitro, trifl Rorarses/omsbs

di fl uoronet hoxy, trifluoronethoxy, azido, aryl, heteroaryl, arylal kyl,

het eroaryl al kyl , heterocyclyl, and heterocyclylalkyl; or R3 and R4 can be
t aken t ogetndarhargnaceutiordly eeapiedosalipi mradruaeindsodvaigsthemeld "herdrma 4 to 10
menber ed carbocyclic, heteroaryl or heterocyclic ring, each of which is

opti onal | yRSuR%t andutRed awi fileperalenty t seleetedg fwup shyidrgepe hdogeh,y cyaoeatiwe, f r om
hal ogen, cyano, nitro, trifluoronethyl, difluoromethoxy, trifluoronethoxy,

azi do, - NR SO2BffuoronRERIR @ttuoroa{dy, tEHuSréRthoxyCAeNR ,-ORR WO@)RR -
NR C(COR', -C(ONRR, -S®RRNRR", -NRC(ONRRNRCINCNNNR R -OR,

aryl, heteroaryloofort aNRfooRGRer QGEIORPKYNR sOgter SULNRPRY, aR‘C(O)R?
het er ocycl yl al k;ﬂ(; §9(?)r ‘R4 ané 5 i'ndep r%ke’ntly re|c?)$ésent2 hydr’ogen o(r )Cl’-C6

2t hched to o ORTD: 58 AR R M EO AR IS, JER fyp 7" ey are

het erocyclic ring, each of which js 62 03/ 077855, PCT/ USQ3/ 0756
optionally substitun @31(301, t fe-brire atﬂéentyﬁr &é\'l@loo& Vlmdglé'ﬁge?ﬁfq ‘if‘ug’ii eé%‘gép from
hal ogen, cyano, nitro, trifluoronmethyl, difluoronethgxy, trifluoronethoxy,
azido, - NR SO2R .. ,cycBatiyiikyl, e3(OC;-Co GLOPORS(OK(GBR)Raryl, RL.crgatinl- NR
CCOR", -CCONRR', -S®R>>,, -NRR', -NRC(ONRR,,, - NR C(NCN)NR'R,

-OR, aryl, het er oar yheteranyl,ahdtaroaryheditydy hetesdcatlil| heterbestolakyic |- CRERT, -

het erocycl ylalkyl; R6 is selected fromtrifluoronethyl; and Cl-Cl0 al kyl,
C3-C10 cycloal kyl, agyl, aKrf@wrP), -9t er aa(aRRYehekrary] al AR CRR’),-
heteroaryl, -O(CR*R®),-heterocyclyl and -NR4(CR4R5)m-heterocyclyl,
where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl and
heterocyclyl portion is optionally substituted with one to five groups
independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR*SO,R®, -SO.NR’R?,
-C(O)R}, -C(O)OR’, -OC(O)R}, -NR'C(O)OR®, -NR'C(O)R’,
-C(O)NR’R?, -NR*R*, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -OR’, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
R? is selected from hydrogen, trifluoromethyl; and
Ci-Cyo alkyl, C,-Cyp alkenyl, C,-Cyo alkynyl, Cs;-Cio cycloalkyl, Cs-Cjp
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl portion is optionally substituted with one to

five groups independently selected from oxo, halogen, cyano, nitro,

trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, NR'SO,R”,
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het erocycl yl, heterocyclylal kyl, where each al kyl, cycloal kyl, aryl,

het eroaryl and heterocyclyl portion is optionally substituted wwth one to
five grouwwe odnamspendent|y sel ected from oxo, hal ogen, cyameI/uso3/oms6s
trifluoronethyl, difluoronmethoxy, trifluoronet hoxy, azi do, -NR sozR "

-S®NR R ", -CCOR, - oC( O .NR NRQ(L#%/
_C(ONR R ", -S2R NF® C(Nﬁﬁa é{@& %&CNQ QQQ“%@ IFE,R,C(Q)O&Q C(O)R
het er oar yl , aryI al kyl , hetergaryl al kyI heterocyql yI and

het erocycl yl al kyl ; R- -CORR Bot fr—S(@W’dno@@zR aneNICR CIYRACIYNR TR CF 0
al kenyl, C2-C10 al kynyl , C3-C10 cycl oal kyl, C3-C10 «cycl oal kyl al kyl, aryl,
aryl al kyl , heteroaryNR@@ﬁ@NDi‘&RyRa kQR,, la@tleheﬂemky/ll arylh&tygrﬁaythaWIQk_{;qyl
where each al kyl, al kenyl, al kynyl, cycloal kyl, aryl, heteroaryl and

het er ocycl yl porti onhbtgrdépélb,p@ﬁahyteﬁjég)csls,lalwed with one to five groups
i ndependently sel ected from oxo, hal ogen, c¢yano, nitro, trifluoronethyl,

B B i B O b S

PCT/ US03/ 07565 fé 4 ~-S02R6, -NR3R4, -NRSC(O NR3R4, - NRSC(NCN) NR3R4,
- OR3, aryl, hef’at &% yl al kyl, heteroaryl al kyl, heterocyclyl, and
het er ocycl ”@,I kyl; A |s selected from-C(O OR3 or C(IO ) NRACR3; mis 0, 1,
2, 3, 4 or igelegted fignplowen alkyl, dowgsslirayh eedead aglalsylePai m 3 havi ng t he
formula A

Any two of R’, R’’, R>”” or R’””* can be taken together with the atom to which they are

attached to form a 4 to 10 membered carbocyclic, heteroaryl or heterocyclic ring,
each of which is optionally substituted with one to three groups independently
selected from halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl; or

R’ and R* can be taken together with the atom to which they are attached to form a 4 to
10 membered carbocyclic, heteroaryl or heterocyclic ring, each of which is
optionally substituted with one to three groups independently selected from
halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -
NR'SOR™, -SO,NRR", -C(O)R, -C(O)OR, -OC(O)R,, -NR'C(O)OR™", -

55555

NR'C(O)R", -C(ONRR’, -SO,R”’, -NRR’, -NRCONRR", -
NR'C(NCN)NR'R”, -OR,, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl; or

R* and R® independently represent hydrogen or C;-Cs alkyl, or

R* and R® can be taken together with the atom to which they are attached to form a 4 to

10 membered carbocyclic, heteroaryl or heterocyclic ring, each of which is
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RL HN R7T NRO/ I ~-=N5. A conpound according to claim4 wherein R7
is Cl-do alkyl, C3-C7 cycloal kyl, C3-C7 cycloal kyl al kyl, C3-C7

het er ocycWoaBkyissdr C3- C7 heterocycl oal kyl al kyl, each of pamiush3/emns be
optionally substituted with 1 - 3 groups independently selected from oxo,
hal ogen, cyano, nitro, trifluoronmethyl, difluoronethoxy, trifluoronmethoxy,

I
azi do, - NRASCRREPUensdy NrbRitutedomairgie to dhegeoRpups dedayehdentlysegeeded from
-NRAC(O) OR6, -NRAC(O R3, -C(O NR3R4, - NR3R4, -NR5C(O) NR3R4,
- NR5C( NCN) NR3 R4 halog¥g cyanroy nitrd; éitifdwapamgthyl, difjdoadkethoxy, ieflesromettioaly kaziido, -
het erocycl yl, and heterocyclylal kyl; RO is hydrogen or halogen; and Rl is
| ower al kyl or hR'SQR., 640NRIR/,07CEDR PCT(QIBIS/ OTHED)RE. -NR’ngp@R’r’fq ]
r

according to claim5 wherein RO is fluoro. 7. A conpound according to claim
6 wherein Rl i sNREt or ch (%T\CR’R”& AERMpoungyeRCor dig d@)QRarR™ 5 .
wherein A is -C(O NR4CR3 9.t corrp’ound(gzccordi ng to cl ai mdl( e\herei h R is

Cl-C10 al kyl , W ealkyl, &3 C7_cycl Lal kyl c7

het er ocycl oal ky ora%@@ et ergcﬁycl 8‘%%[ ’ky?lge%alr}?l’ eaa(%lao 1’V\h|h%tﬁr°@§ﬂal}%l’

optionally substitute ith 1 - 3 oups i ndependently sel ected from oxo,

hal ogen, cyano, hﬁﬁG’EOFB&YWFP@PﬁSP&m yl,ll’ di f1 uor onet hoxy, trifl uoromet hoxy,
g y

azi do, -NR4SO2R6, - SO2NR3R4, - OERS, - C(OOR3, -CC(OR3, -S02R3,

- NR4C( O) ORB, is sqfesteddyom J‘-rlﬂ'@(r@)ngéa nd.

Ci-Cio alkyl, C3-Cyp cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, where each alkyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl portion is optionally substituted with one to
five groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR SO,R "~

-SO,NRR’, -C(O)R, -C(O)OR/, -OC(O)R’, -NR'C(O)OR””", -NR'C(O)R,
OR, aryl, heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl;
R’ is selected from hydrogen; and
Ci1-Cyo alkyl, C;-Cio alkenyl, C,-Cio alkynyl, C;-Cjo cycloalkyl, C3-Cig
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, where each alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl portion is optionally substituted with one to
five groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR4SOZR6,

-SO,NR’R?, -C(O)R?, -C(O)OR?, -OC(O)R?, -NR*C(0)OR®, -NR*C(O)R?,
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NR3R4, -NR5C(O) NR3R4, -NRSC(NCN) NR3R4, -OR3, aryl, heteroaryl, arylalkyl,
het eroaryl al kyl , heterocyclyl, and heterocyclylal kyl; R9 is hydrogen or

hal ogen; wBIG/HT®shydrogen; and Wis -C(O OR3 or -C(O NRAORBT/UBO3/076% onpound
according to-claim9 wherein Wis -C(ONR4ACR3. 11. A corrpound according to

Gyl oalkyl al kyl . Ca- G Roeytehass ARG, KR RN, uoumOpaRey

each of which can be tionally substituted with 1 - 3 65 WO 03/077855
PCT/ US03/ 07565 gr ou{é’é(q i néipedaiaRearyl, satviadkdd heteroruialkylhahdgenyclyly annd
nitro, trifluoronethyl, difluoronethoxy, trifluoronethoxy, azido,
- NRASC2R6, - SOZNR3R4hete@@@1mlkyl; C(OORS, -0OC(OR3, -S02R6, -NR4C(O) OR6,
-NRAC(O R3, -C(O NR3R4, - NR3R4, -NRSC(O) NR3R4, -NRSC(NCN) NR3R4, -OCRS,
aryl, het eAdaEe)lbqtecaﬁymaJd(@bOR3 bet®OERIORY Kyl , heterocyclyl, and
het erocyclylal kyl; R9 is hydrogen or halogen; R10 is hydrogen; and Wis
-C(O OR3 %ls@(f))zl\lg4@3§5 44 A conpound according to claim 1l wherein Wis
- C( O NR4OR3. 1:§ A’ conpound accor di ng to claim1 which is selected from
7- Fl uor o- 6J-- -dr@do- 2- net hyl - phenyl am no) - 3- net hyl - 3H benzoi m dazol e- 5- car bo
xylic aci o) cycl opr opyl met hoxy- am de;
6- (2- Chl or o- 4-i odo- phenyl am no) - 7- f | uor o- 3- net hyl - 3H benzoi m dazol e- 5- car bo
xylic acid cyclopropyl methoxy-an de;
6- ( 2- Chl or 0- 4-i odo- phenyl am no) - 7-f | uoro- 3
- (2-i net hoxy- ethyl ) - Aopwened ascording to Gaim 3 having the formula

@)
A R
H
N
R— N R® l
\;’;N
5. A compound according to claim 4 wherein

R’ is C1-Cyo alkyl, C3-C; cycloalkyl, Cs-C; cycloalkylalkyl, Cs5-C heterocycloalkyl or Cs-
C; heterocycloalkylalkyl, each of which can be optionally substituted with 1 - 3
groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR*SO;R®, -SO,NR’R?, -C(O)R?, -
C(O)OR’, -OC(O)R’, -SO;R’, -NR'C(O)OR’, -NR‘C(O)R?, -C(O)NR’R®, -
NR'R’, -NR’C(O)NR'R’, -NR*C(NCN)NR’R?, -OR?, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R’ is hydro gen or halo gen; and

R' is lower alkyl or halogen.
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carboxylic acid cycl opropyl net hoxy-am de;

3-(4-Chl oro-butyl)-6-(2-chl oro-4-iodo-phenyl am no)-7-fl uoro-3H benzoi m dazo
| e-5 car bwwybBioz7sati d cycl opr opyl nmet hoxy- am de; PCT/US03/07565

6- ( 2- Chl or o- 4-i odo- phenyl am no) - 7- f | uor o- 3- (4- nor phol i n-4-yl -butyl)-3H
benzoi m dazol e- 5-carboxylic acid cycl opropyl met hoxy-am de;

6- (2- Chl or o- 4-i odo- phenyl am no) - 7-f | uor o- 3-[ 4- ( 3- hydr oxy- azeti di n-|
-yl)-butyl]-3H benzoi m dazol e-5-carboxylic acid cycl opropyl net hoxy-am de;
66 WO 03/ 0778550PCT/ Asmnyyng gecording to claim 5 wherein R” is fluoro.

6- ( 2- Chl or 0- 4-i odo- phenyl am no) - 7- f | uor o- 3- (4- nor phol i n-4-yl -butyl)-3H
benzoi m dazol e- 5-carboxylic acid (2-hydroxy-ethoxy)-am de;

6- (2- Chl or o- 4-i odo- phenyl am no) - 7-fl uoro-3 - (2-met hanesul fonyl -ethyl)-3 H
benzoi ni dazol e- %- car Amomﬂoan@a&dér&u% toAkPYE WIRERORY 13RLHEST or chioro,
6- ( 2- Chl or 0- 4-i odo- phenyl am no) - 7-fT uoro- 3 - (2- net hanesuf fonyl-ethyl)-3 H
benzoi m dazol e- 5-carboxylic acid (2-hydroxy-ethoxy)-am de; and

6- ( 2- Chl or 0- 4-i odo- phenyl am no) -7-fluoro-3 -(2-pyridin-2-yl-ethyl)-3

H benzoi m dazol ¢ 5-cgar je_acid cycl.opr | met haxy-amg dg. 14. A

conposi tion con%risi%ﬁggﬁ%gﬁggﬁﬁ 185‘%@ﬁﬁﬁgg%ﬁﬁﬂlélﬁﬁa&gkgggﬁ%calIy
acceptable carrier. 15. A conposition conprising a conpound of claim 13 and
a pharmaceutically acceptable carrier. 16. A nmethod of inhibiting MEK
activity in a manmal conprising admnistrating an effective anobunt of a
conmpound of cla¥m 1 fconpeurdasearding o clainnkewhedtif or treat ment of cancer in
a mammal copnprising adm nistrating an effective amount of a conpound of
claim 1 tRtis€ir@maityl, G7C; cycloalkyl, Cs-C; cycloalkylalkyl, C3-C; heterocycloalkyl or Cs-

C7 heterocycloalkylalkyl, each of which can be optionally substituted with 1 - 3
groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR*SO,R®, -SO,NR’R?, -C(O)R?, -
C(O)OR’, -OC(O)R’, -SO,R’, -NR*C(O)OR®, -NR*C(O)R’, -C(O)NR’R*, -
NR'RY, -NR’C(O)NR’R?, -NR’C(NCN)NR’R?, -OR’, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R%is hydrogen or halogen;

R is hydrogen; and

W is -C(O)OR? or -C(O)NR*OR’.
10. A compound according to claim 9 wherein W is -C(O)NR*OR?.

11. A compound according to claim 2 wherein
R’ is C1-Cyp alkyl, C5-C; cycloalkyl, C3-C- cycloalkylalkyl, C3-C heterocycloalkyl or Cs-

C7 heterocycloalkylalkyl, each of which can be optionally substituted with 1 - 3
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groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, NR*SO;RS, -SO,NR’R?, -C(O)R3 , -
C(O)OR?, -OC(O)R?, -SO.R®, -NR*C(O)OR®, -NR*C(O)R’, -C(O)NR’R*, -
NR’R?, -NR’C(O)NR’R?, -NR’C(NCN)NRR*, -OR?, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

R’ is hydro gen or halogen;

R'? is hydro gen; and

W is -C(O)OR? or -C(O)NR*OR®.
12. A compound according to claim 11 wherein W is -C(O)NR*OR>.

13. A compound according to claim 1 which is selected from
7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-3-methyl-3H-benzoimidazole-5-carboxylic
acid cyclopropylmethoxy-amide;
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-carboxylic
acid cyclopropylmethoxy-amide;
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(2-methoxy-ethyl)-3H-benzoimidazole-5-
carboxylic acid cyclopropylmethoxy-amide;
3-(4-Chloro-butyl)-6-(2-chloro-4-iodo-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid cyclopropylmethoxy-amide;
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-(4-morpholin-4-yl-butyl)-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide;
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3-[4-(3-hydroxy-azetidin-1-yl)-butyl]-3H-

benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide;
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6~(2-Chloro-4-iodo-phenylamino)-7 ~-fluoro-3-(4-morpholin-4-yl-butyl)-3H-
benzoimidazole-5-carboxylic acid (2-hydroxy-ethoxy)-amide;
6—(2-Chloro-4-iodo-phénylamino)-7-ﬂuoro—3 -(2-methanesulfonyl-ethyl)-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide;
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3 -(2-methanesulfonyl-ethyl)-3H-
benzoimidazole-5-carboxylic acid (2-hydroxy-ethoxy)-amide; and
6-(2-Chloro-4-iodo-phenylamino)-7-fluoro-3 -(2-pyridin-2-yl-ethyl)-3H-benzoimidazole-

S-carboxylic acid cyclopropylmethoxy-amide.

14. A composition comprising a compound of claim 1 and a pharmaceutically

acceptable carrier.

15. A composition comprising a compound of claim 13 and a

pharmaceutically acceptable carrier.

16. A method of inhibiting MEK activity in a mammal comprising

administrating an effective amount of a compound of claim 1 to the mammal.

17. A method for treatment of cancer in a mammal comprising administrating

an effective amount of a compound of claim 1 to the mammal.
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