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| NHI Bl TORS CROSS- REFERENCE TO RELATED APPLI CATI ONS
[0001] This application is a Continuation-in-Part
application of U S. Patent Application No. 10/387,879
filed March 13, 2003, which clainms priority to U S.
Provi si onal Application Serial No. 60/364,007, filed
March 13, 2002, both of which are incorporated herein
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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 MEKII and 2 on
two serine residues (S218 and S222 for MEK1 and S222and S226 for MEK2) (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, 417-431). Phosphorylated

ERK dimerizes and then translocates to the nucleus where it accumulates
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several inportant cellular functions, including but
not limted to nuclear transport, signal
transduction, DNA repair, nucleosone assenbly and
transl ocati on, and nRNA processing and transl ation
(Ahn et at, Modlecular Cell 2000, 6, 1343-1354).
Overall, treatnent of cells with growmh factors | eads
to the activation of ERKL and 2 which results in
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[0005] 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
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shown to inhibit human tunor growth in nude nouse
xenografts, (Sebolt-Leopold et at., Nature-Mdicine
1999, 5 (7), 810-816; Trachet et al., AACR April 6-10,
2002, Poster #5426; Tecle, H 1BC 2nd Internationa
Conference of Protein Kinases, Septenber 9-10, 2002),
bl ock static allodynia in animls (W 01/05390
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[(HEWFE 1ﬁve%b8ﬁ§go%e%§gpﬁﬂﬂg§edﬁHtﬁéﬁz&ﬁ{lﬁgilo?&yl)-m subfitited
phenyl)-amine compounds of formula I, and pharmaceutically acceptable salts and
prodrugs thereof that are useful in the treatment of hyperproliferative diseases.
Specifically, the present invention relates to compounds of formula I that act as
MEK inhibitors. Also provided is a method for treatment of cancer. Also provided
are formulations containing compounds of formula I and methods of using the
compounds to treat a patient in need thereof. In addition, there are described
processes for preparing the inhibitory compounds of formula I.

Accordingly, the present invention provides compounds of the formula I:



N Rr [0008] and pharmaceutically accepted salts,
prodrugs and sol vates thereof, wherein: [0009] "---
is an optional bond, provided that one and only one
nitrogen of the ring is doubl e-bonded; [0010] R1l, R2,
RO and Rl are independently selected from hydrogen,
hal ogen, cyano, nitro, trifluoronethyl,
di fl uoronet hoxy, trifluoromethoxy, azido, -OR3,
-C(OR3, -C(OOR3, NR4L(O ORG, -OC(O R3, - NRASOZRG,
- S2NR3R4, -NRAC(O) R3, | - C{ONR3R4, - NRSC( O) NR3R4,
- NRSC( NCN) NR3R4z10- NR3R4, or N 001 R'cl alkyl, C2-d
al kenyl , C2-Cl al ky¥ C3-C1
cycl oal kyl al kyl ,
-S(O ] (CRAR) maryl , yL-\heteoraryl,
het er oaryl al kyl , Nfet ercycl W', He erocyglylalkyl,
- ( CR4AR5) mr aryl , 5‘\‘N_R_4 CRAR), -afyl, - O(CR4R5) m
heteroaryl, - NRA(/ 5) m het er oaryl ,
- Q(CR4R5) mhet erodycl yl or - NR4(CR4R5) mheterocyclyl,
where each al kyl, al kenyl, al kynyl, cycloal kyl, aryl,
het eroaryl and heterocyclyl portion is optionally
substituted with one to fivé groups independently
sel ected fromoxo, halogen, cyano, nitro,
trifluoronethyl, difluoronmethoxy, trifluoronethoxy,

| D r Rand solwted @8R of, wherein:
O o s e B Ko Wherei
[0003RZ, "~ is ARSI @rNRBRY providREchaioNy Rmd paly onem@roggnf the ring is
het er oar yl lgr | al kyl, heteroaryl al kyl, heterocyclyl,
and 4 heggq %%8? al kyl; [0012] R3 is selected from
[0010] REER?, RP iahll URY 04¥Bt ndiépenténtlyl Geladttd [fronChrydid@en, halogen,
al kenyl, C2-Cl O al kynyl, (CHQ{n C3-C O cycl oal kyl,
C3- Cl 0 cyeyanal kyjire, myﬁl,loromeghy,, diflnozemethoxys e frfigserpethoxy,

wher o cac Ry PR FET Kio)ohe ARV, OGO, -

het er oar yNRASO,Rfet er oc3@INR’RIpr t | oNR'E(OIRY onal IGO)NRRY,

el ot ed. MBI R VB NGy BRHES NREEr G ent Y

[0011] C;-Cyo alkyl, C,-Cjo alkenyl, C»>-Cyo alkynyl, C3-Cio cycloalkyl, C3-Cyo
cycloalkylalkyl, -S(O)(Ci-Cs alkyl), -S(O)(CR*R’)n-aryl, aryl,
arylalkyl, heteoraryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,
-O(CR'R)yraryl, -NRYCRR¥)y-aryl, -O(CR*R’)n-heteroaryl,
NRY(CR*R®)-heteroaryl, ~ -O(CR*R’)y-heterocyclyl ~— or -
NR*CR*R)-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’RY, -NR’C(O)NR’R*, -NR’C(NCN)NR’R!, -OR’, aryl,
heteroaryl,  arylalkyl,  heteroarylalkyl,  heterocyclyl,  and
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nitro, trifluoronethyl, difluoronethoxy,
trifluoronethoxy, azido, - NR SC2R', -SO2NR R',

-(OR -OR, -(OR, - NRC(OOR', -NRC(OR",
-C(ONRR, -SR, -S(OR, -S®2R, - N\RR
NR C(ONR'R'"' NR C(NCNNNR 'R -, -OR, aryl,

heteroaryl, aryl al kyl, heteroaryl al kyl, heterocyclyl,
and heterocyclylalkyl; [0013] R, R' and R"

i ndependent are I ected from hydrogen, |ower alkyl,
| over al ki‘ﬁ{#/"cyﬁwﬂ Ynd arylalkyl: [0014] R3 and R4

[662] BE ik @&@&e& aoal Hﬁ{ro%‘ént %ﬂﬁtﬁoﬁ%ﬁhﬁ‘l @@ a‘ﬂ@ltdlﬁﬁmaéll%enyl
car

attached to forma 4 10 menber ed clic,

het er oar yICad1o redksarybe W:Hg)ﬁ: Gzr(ﬁlg cyclaabiyloCs-whi ehiclpalkylalkyl,
optional | ; b:t%ﬁ!yi‘ '#}gtj % h to hgtelt %%'lﬂ[(ﬁu psS heterocyclyl

i ndepende bgen,
trifluoromedericlclylaticyl) wmemwo)aucylt alrkélhylo ramynyh be)tloalkyl

azido, -NR SQ2R', -SO2NR' R - (r(t'.l
-NR C( O) oRtyl, hq(g:qowb;rpé heterog(c@}lmrtp@n is ggzqmally igRbstituted with

% 5O N0, S I o B8 606 v

het er ocycln%atfﬁl tidflupronikdiiy] dRhcmmdetﬁsxy, nﬁiﬁmenﬂmthcb)gy, az1dé> -
t rogen of

e SRR e, PR B BT, -

el ekt Coug e Sow o

substitut &R Rt h NRéC(O()NRh’tIée ngﬁl&NChHNBeRdent-DR aryl
sel ect ed rom h | ogen, 1%}%? nitro

fl t
di fl uoro t r i) rretl}%%}ary]ﬁy? EPI H‘f%é{og&%
- SG2NRR, h@terocgﬂ@aﬂ ] (O OR -O0(OR CNR C(O)(R NR
(OR -C(ONR dBR, “NRR, -NR (O NR R
[0623] RONRRIRRAOR amylbpenldentbr exer sdlectedt fitom kydrogen, lower alkyl,
het eroaryllal Ky teroc% %/alnltsfland het er ocycl yl al kyl ;

[0017] R6T%TE ol b1 7§ t uoromethyl, d-d o
[0U14Y R} 263 RCLAn G ¢dlealtbpdtheranit the atdni & lvdhydh, they are attached to

het er oaryl heteroaryl al kyl, heterocycly

het er ocycfgmea #ye 10 mgrheecdecrebpcxrlicy |hete€<3ﬁarlcs>&|11ﬁ5?rocycllc ring,
aryl, het 2 4 lwh"ila{j il %bﬁ&r?a‘f%céﬁﬁlstltuted 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, -NRC(O)R’,
-C(OONRR’, -SO,R, -NRR’, -NRCO)NRTR , -
NRC(NCN)NR'R”, -OR, aryl, heteroaryl,  arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
[0015] R* and R® independently represent hydrogen or C;-Cg alkyl, or
[0016] R* and R’ together with the atom to which they are attached 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’,
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portion is optionally substituted wth one to five
groups independently selected from oxo, hal ogen,
cyano, nitro, trifluoromethyl, difluoronethoxy,
trifluoronmethoxy, azido, -NR SQ2R', -SO2ZNR R',
-QOR -QOOR, -(OR - NRQOO®R, -NR(OR,
-C(ONRR', -SO2R, -NR R, -NR "C(ONR'R-NR
"C(NCN)NR'R-OR, aryl, heteroaryl, arylalkyl,

reter oL AL LRVl dboBnS, NRE@IIRLY ;hﬁyé(om

C2-d o al kepyNR'R2: O o.gd, Ry Nyl , NRfﬁ Cl0 SHEC@NYIR”,
C3- C10 cycl oal kyl al kyl ,. aryI aryl al’kyl , heteroaryl,
het er oar yINR EﬁﬂCNi)NReRocycl QIR heteslocy dleteredrydy | , arylalkyl,

het er oary Pearelatl BEGRIey oY Rilsroch S by 7

[mlbfwtlytselécwutmﬁrmﬂhar&nd@lg Coans auml e@gc%ea;tdloalkyl aryl,
sel ected from oxo, hal ogen, cyano, nit

trifl uor onptakyl, hefsromloh%mw&llyyl h?tPIPPXFéY]e heterosxslylalkyl,
aa:?oo) R3. 3141%%%?& %gl’\l%,%g)lﬁ%&e{ﬁgﬁﬁs@ heterocyclyl
- S?%h NeR ok, I sNI%ﬁﬁb@illglRﬁﬁbstﬁtutdﬂRS@(tNCI‘thRER4 five OFgBoups
ar et er par r t )

he?er ?cgcﬁ}d%?eégglﬁe{% e(‘}Eeécl g}ek;‘rxgai é@%‘%}gﬁ}%&am nitro,
Sel ecl ed i{piBr, ar 1ﬂu5&%§ﬁ§}%§&3y tri X, azido,

O NR3R
C)?(C| 23&' kyHNR S(BRO)?I( CBOSNR R al k¥ P)R 5 C(OI%(%O)QBIL) -OCO)R, -
ani oh 15 S0 CERERy SoBRIR g e&ﬁf%?\hi’é’ S3peR’ ” NR,
ichis ro
i ndependeniRic(OIRRERT e RN g Iat?yl olieteroaryl

Cl-C10 al kyl, C2-C10 al kenyl', anjd d C2- Cl al kynyl ,
each of mmydaikylsh@ppmﬂ@lkylyh@msyquluambhw:mhyciylekylz

HADE, i3-aelFaSL BB btsSfons Ik O C Rt G- Eooighlomy,

- F, cyanoC,ut; epoloalkyll Sy lalkeH, fakyl 049 T OBt 1
trlfluoronétﬁgxgao%z{( Uy@%%%a ila ? abdg (*\)3 Froa

- NR4C( O) Oheteroaryiplky leletaer;gd)z pgteracygmupx_:},mvhere each alkyl

0400 S S,y Bl oo

C3-Cl10 cyd optikndlly SibsCitiled with one to five groups independently
selected from oxo, halogen, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -NR4SOzR6, -SO,NR’R*,
-C(OR?, -C(O)OR?, -OC(O)R’, -NR'C(O)OR®, -NR'‘C(O)R’,
-C(O)NR’RY, -SOR3, -NR’R?, -NR’C(O)NR’R?,
NR’C(NCN)NR’R?, -OR?, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;

[0019] W is selected from heteroaryl, heterocyclyl, -C(O)OR>, -C(O)NR’R*,
-C(O)NR*OR?, -C(O)R*OR?, -C(0)(C3-Cyo cycloalkyl), -C(O)(C1-Co
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?, or C1-Cio alkyl, C,-Cyp alkenyl, and
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cycl oal kyl al kyl, -S(0)j(C-C6 alkyl), -S(Oj(CRAR5)m

aryl, aryl, arylalkyl, heteroaryl, heteroaryl al kyl,
het erocycl yl, heterocyclylalkyl, -OQCRARmaryl, -NR
4(CRARS) maryl, -O(CRAR5)m heteroaryl, - NRA(CRAR5) m

het eroaryl, -O CR4R5)mheterocyclyl or -
NR4( CRAR5) mhet erocycl yl, where each al kyl, al kenyl,
al kynyl , cycloalkyl aryl, heteroaryl and

heterocycl poyfti o onal ly .. d, wi.

one 1ot 165Gk Bliwaot sady 8wy duoBahe el Bt or 2
hal ogen, gm@@ ind@péddently sd1édietPFromel RRPR? and ~OR?;

di f ugronet hoxy, trifluoronethoxy, azido, - NR4 SO2 RS,

[0026p 71 sel@(e@) Hgom - hydrogara -SCEx:( S$R3; -Br, NRH.C(SURIEBRG, ‘nitro,
-NR4AC( O N R4
i NRSg(( N)cﬁf%}%?%’%ty%ﬂ‘é?m K I oié%*%;'?xn &idey) -OR’, -
het er oar yb@d)y};ﬂ, , -Cgb)e)I{?g:yCNRfC(();(mG h@@)Ryc! NI&SKMRé -

0022 5 1
b DETAI LD BRI R SR GOIB FRINRIE W@ SRR R, or

dg:
P T RS, YA P A, e .
folrt h abovgloakylalkiyk pﬂ@ﬁ);(@@-é]gt iatiail), y - sem;(eafablnmyl aryl,
.Sﬁvtefn ?Qﬁa&ﬁeﬁ&z %#2%?@@&%&1&?&8?@ ﬂfftemﬁyclylalkyh
whi ch R7 108 KR4 (&R | 4

Ic LS I@FCF Qyﬁ R rocyc &rgfk%&mégcﬁle{%?oaryl -

cycloalkyla
het er ocycNB4 bnkhételeatyﬂ; of ¥HCRA Rc)ametmoeyplylonalolry -

from oxo. ﬁ%a&%ﬁﬁq}m i A i SR
| T1 uor ongydieatyl taP}H Bfef YeteRryEI9] prRﬂuS@ BBtionally
difl oA (% g fly %m g@

- S2NR3R4,
- NRAC( O m@astltum@(th)png to ﬁ@e QNRS |xqzr;1epelmlqg1;!5«r selected from oxo,

-NRSC( O - NRS
het e?gaz y %%I al¥ NCN)HEI\Fg’r oa‘lmﬁgs m?%wlh et él }%%o§orpetlhoxy,
and heter ﬁﬁu@lrmhahkw a[z%?fi}NKfSI)MESES@zNR’?Ré nuam)R3 -

al so prow des of f0 wher
0Pl B CHR I (IR Iy PGURIOB Y T b OISR, -

Compounde Y k?é’??ﬂ@@)%? RE N CQIERNRIED PIGHE, ey
heteroaryl,  arylalkyl,  heteroarylalkyl,  heterocyclyl,  and
heterocyclylalkyl;

[0022] mis 0, 1,2,3,40r5;and

[0023] jis 1 or 2.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The novel compounds encompassed by the instant invention are those

described by the general formula I set forth above, and the pharmaceutically

acceptable salts and prodrugs thereof.

[0025] The present invention also provides compounds of formula I in which R is

C1-Cyy alkyl, C3-C7 cycloalkyl, C3-C7 cycloalkylalkyl, C3-C7 heterocycloalkyl or Cs-

C7 heterocycloalkylalkyl each of which can be optionally substituted with 1 - 3

groups independently selected from oxo, halogen, cyano, nitro, trifluoromethyl,
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hydrogen or hal ogen, and R10 is hydrogen. [0028] The
present invention also provides conpounds of fornula I
wherein Wis -C(OOR3 or -C(O NRAOR3. [0029] The
present invention also provides conpounds of fornula

1 WRI HRONNR Rg \~R7 Il [0030] wherein
W Rl1, R7, R8, RO and R10 are as defined above for
formula |I. [0031] The present invention also provides

o elporn A PTERSeacrAd| UK ARy TN IO, -

ABYGR® ¢ bﬁiﬁ QRbLRNA e 6, LNREA(OYREN-G(0) Nii3ﬁf QWRER,

i'ndep en tly’sel écted 0x0, halogen cyano
NR?@(@)NWRM UENRIRINGN)NRIR'] ueOBAEt oply, heteroaryl,  arylalkyl,

rifl th 4 - SO2NR3R4,
tﬁ%"ﬂ)ﬁé{‘o‘n&t@?"&é Fae%ﬁ%sfrﬁgﬁyg%@? - NRAC( O) OR6, -
sentGnAMEARdso pRIRRRE comPBRtdsQfNBaMla I wherein R® is
, ryl, heteroaryl, arylalkyl,
-@@FBI‘BG

a
l,dRFsixylhydmmeraad;FcIlyloweanﬁtyheltlml‘z&eycl yl al kyl .

(R S e 3Rl 2B s o SRR
hy@ro,lg@mrhaad MlaxﬂrR‘ﬁadm@ﬁ@gen[ 0033] The present
I nvention provi des coqggunds of formula 1l

[Q0281 dhe pn@emslnvwwpoeémwpw slcegAundsRf fempulag wherein W is

@ @ 4] The present invention al so
wdescr?pounsof formula Il wherein Wis
[Mmﬂiﬁre@ént 16 iRdISRProvii @3 2ompdmedsufefsrmila {invent i on

al so provides conpounds of fornula,Ill: 0 HR RO
Re R2 w R’

r-D

D_JD

R7

I
[0030] wherein W, R, R7, R®, R® and R!° are as defined above for formula I.
[0031] The present invention also provides compounds of formula II in which R is
C1-Cyo alkyl, C;3-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, ftrifluoromethoxy, azido, -
NR*SO,RS, -SO,NR’R*, -C(O)R?, -C(O)OR?, -OC(O)R?, -SO,R?, -NR*C(O)ORS, -
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.
[0032] The present invention also provides compounds of formula II wherein R®is
-OCF3, Br or Cl, and R! is lower alkyl or halogen.
[0033] The present invention also provides compounds of formula II wherein R’ is
hydrogen or halogen, and R is hydrogen.
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\~N R7 Ill [0036] wherein R~, R2, R7, R8 and R9 are

as defined above for formula I, and Ais -OR3 or
NRAOR3, wherein R3 and R4 are as defined above for
formula |I. [0037] The present invention al so provides
conmpounds of formula Il in which R7 is G-do alkyl,

C3-C7 cycl oal kyl or C3-C7 cycloal kyl al kyl, each of
whi ch can be optionally substituted with 1 - 3 groups

OPETERRFRY pSEHERL 5 BEOMEDSSmpBkRS hoemA Bcrin 5

_C(@)@R}QﬁommR%m do, - NRASO2RG, - SOZ NR3R4,

W%% C(OOR3, -OC(OR3, -SO2R3, -NR4C(O? , -
(0935 (1by Rsesent@@mRe Rlso prowidgecompqredy o) s [T

- NRSC(NCN) NR3R4, -OR3, _@ryl, heteroaryl, arylalkyl,
het er oaryl al kyl , cyclyl, and heterocyclylalkyl
[0038] The present inyentiop also pro,w des conpounds
of forrmula Il wherej RBr or d, R is

hydrogen, and Rl i al k alogen [0039] The
present invention al so pfovides conpounds of fornula
I1l wherein RO is gen Qor a s [0040] The

present inventi orm aI S prov'? de% conpou ds of formula

11 wherein R3 is\ §rogen or | ower al kyl when Ais
-OR3, and R4 is gen when A is -NRAOR3. [0041]

The present |nveﬁt|on al so provi des conpounds of

formula llla: 9 0 AOHRi 7RO RBRNRZ Illa
[0042] wherein R, R2, RY, and RO are as defined
[0036} svhbrzin Ré,rnﬁlka? R’ and RAwe a5 defiRal above MBRAORANla I, and A is

R Ol S 2R e DRSS ol 2
[(ﬁf37f %Q’Etéeﬂt ih¢ertiBn Wb ?Foﬁ&es dotndoundd &f ﬁhﬂ(ﬂa III@?I v@ﬂch R’ is

cyc C3-Cr7 cy al kyl al’kyl', each of can
€10 (aﬂkyll,oﬁla-l(bycwlmﬂtylltmt egCOni Ctyhldalk-ylaikjgr oags of whlch can be

o R S o SR 85 BN, o,
cydnof | WRFD MRENQSYmedRil,dOdifluoromethoxy, trifluoromethoxy, azido, -
NR*SO,R®, -SO,NR3R?, -C(O)R3, -C(O)OR?, -OC(O)R?, -SO,R?, -NR*C(O)ORS, -
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.
[0038] The present invention also provides compounds of formula III wherein R®is
-OCF3, Br or Cl, R? is hydrogen, and R’ is lower alkyl or halogen.

[0039] The present invention also provides compounds of formula III wherein R’ is
hydrogen or halogen.

[0040] 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*OR®.

[0041] The present invention also provides compounds of formula IIla:



NRASCR2R6, - SO2NR3R4, -C(OR3, -C(O OR3, -0OC(O R3,
-S02R3, -NRAC(O OR6, - NRAC(O R3, -C(O NR3R4, -NR3R4,
- NRSC( O) NR3R4, - NRSC(NCN) NR3R4, -OR3, aryl,
heteroaryl, arylal kyl, heteroaryl al kyl, heterocyclyl,
and heterocyclylalkyl. [0044] The present invention
al so provides conpounds of formula Illa wherein R8 is
-OCF3, Br or d, R2 is hydrogen, and R is |ower alkyl
or hal ogen. [0045] The pregent invention also provides
conpounds of fornmul a*L& wherein R9 is hydr ogen or
hal ogen. [0046] The pregent ijpvention a‘I so provides
conmpounds of fornula M V\,her n R3 \s Rhydrogen or
| ower al kyl when A i Whydr ogen when A
nvent

IS -NRAOR3. [0047] ion al so
provi des conpounds Q@ i HN R7N

RO R8 N II1bR20-Q [ 0048] WHET ei \%{%E} R8 and R9

are as defined abowe for fornul &1, and Ais -OR3 or
-NRAOR3, wherein R3-and R4 are as defined above for
formula |. [0049] The presgft, invention also provides
compounds of fornmula Il1lb inwhich R7 is Cl-Cl10

[004RY Iwhefeir R*/ Ry Ro&RF layd wraré:as Géﬁrwﬁaiboab gl fokrayla, 1 eat A is

QR i e Ry relR et b detinsshdiors fok Spoiml.

[omgp The Bfefséxﬁ intértoh Lé‘i’sro%htlé!é co%édnug 0P 1% {I;gyma in which R’

tritluoronethoxy, azid

is- C(-OyRalkyl, @3@}%103131‘(@) @38(37 -cgﬂzﬂkylall{yﬂzzlﬁcm)(ﬂ:t@hlch can be

oblighaty KRS Prg a0l aepraEioh MR ety piey halogen,

cﬁﬁaber ﬁaf |Qhﬂ1‘s(6rorﬂéﬂiy€r odifl ibdmetlRY, hﬁim&smeﬂmkyal kathdo, -
QOSO sent inyention glso yldes ¢o ounds
N&ifS@ m:n$@zNR Ry, vh)B -GO)PR’, R™,BSaR”, QMR

NI ELNTE, kIR e RS Epe, on
atwl) derdurRDatytalk¥l] haeroagtalleh) dieocyclyl, and heterocyclylalkyl.

[0044] The present invention also provides compounds of formula IIla wherein R® is

-OCF3, Br or Cl, R? is hydrogen, and R! is lower alkyl or halogen.

[0045] The present invention also provides compounds of formula IIla wherein R’ is
hydrogen or halogen.

[0046] The present invention also provides compounds of formula IIla wherein R is
hydrogen or lower alkyl when A is ~OR?®, and R* is hydrogen when A is -NR*OR?>.

[0047] The present invention also provides compounds of formula IIIb:

A 0 R
H
N
RN Z \Rg y R8
\:’:—:N
IIIb



[ 0052] The present invention also provides conpounds
of formula Il wherein R3 is hydrogen or |ower alKkyl
when Ais -OR3; and R4 is hydrogen when A is -NRAOR3.
[ 0053] Except as expressly defined otherw se, the
follow ng definition of ternms is enployed throughout
this specification. [0054] By "Cl1-d o alkyl", "alkyl™
and "lower alkyl"™ in the present invention is neant

(@l bk TSRS pO0A B A (heUBe BN AGs ore
ot am‘f WhefitRY ¥hd RS&6 aBUbfHlod 46874 fd@ Worrula pent yl,
2-pentyl, isopentyl, neopentyl, hexyl, 2-hex

(0948} Sl" he pre:aerrtenvgutlpe msyl provides gqmpcwdgl pf fogmala ﬁ&» in| wiigh R’

i CERG PR 2o SRR & GrEr EeuRigilon. RhGEaytigh can be

opt%raﬂ:& Quisstif@sdy with 1 L gWarous independerdlydselevtddefiyin’ oxde Alldgen,
strai ght and_ branched hydrocarbon radicals having

cYangm 21'[1{(;’@ toflegpmsthvht ofbuenemethoxy e atitflugremethoxys| eazido, -
8-
N%@gg I?” sbﬁ%{ﬁ? S%gi)gﬂg ”Jdéo%ﬁk"’pgit[y(bgk EH)‘ZR Wb(O)OR6
e OOty T b g, o
al'yg?as N Cﬁii'gfjisliqtaioy illé)ﬂd‘et?if’ bﬂe@yﬂ{ﬁ‘&%@éﬁyﬂwl

[0030)] ?ﬁé ﬁrp F@iflé H{Iang&g ledg?@ 081?1 s%tf%ﬁmﬂ&‘ﬁlﬁh&%ﬁ%" is

one es e ynyl, propyny
'(MDFyBybr Cpemﬂ)&‘i-lszloysieralkgil ottmlégeke. More 11 0

5 T e b piso BROYRS rbelfts FripanERa YREFAR i

ﬂﬁﬁ@Q&cmprrlne brom ne, chlorine, and i odi ne. [0058]
By yl" is nmeant an aromati c carbocyclic group
[(1052'] iﬁ@e presént dgirventipm glsp greyides qg)nmqunqs oﬁ-.ﬁgpnnu]@ 15} whqxglg R?is

h}(cﬁ' gegaog ovegnaényxl)w%rnm-dﬁp | fd 86 oeg%nrvi/ RA i W(ﬁ@
[0053] Exéblpt s éﬂ;ﬁﬁé@ﬂl}o ﬁéﬁhﬁﬁdhé’themﬁ@? hlﬁd’lﬁil])omﬂ@ definitién of terms is

opti ona no-, di-, or trisubstituted with, e.qg.
empiioaj@fbihrougbwétrthﬁismlﬁcaitmer al koxy, trifluoronethyl |

[@BXLEgh%IGé aarIIY)Ll ‘azﬂlgylhyagﬁo‘)igwei 91%?9’] Bﬂ'ie %&@qﬁ{/é‘ﬂnon is

re-aromatic ri
mednt 7straighn‘oe bmichedw@hmm/alkgh giaupé lhdﬁﬁg fluma darbmm @tonyss isadhbas,

st one of whic iC
me@lai =a?tﬁ}’1n Frenyly ésggfopdﬂ iy m‘ew% Jﬁrtib@ini pERGre2-pentyl,
! flbpedty LRIt hy Pl heptyX HTBNShd th
lsgﬁénﬁ}gi er ar?f) g?%u%ggg e3q{é¥?le@nmi9 Y§Hllln'§' egﬁ%l . ©
likey r Prefatiedydlkyl ppdiaalelayd C1.¢ alik&]z oMoIrc prferaxi aligy], radicals are Cj3
f(eltrazol yl, furyl, thienyl,

alkyl.

[0055] By “C;-C;o 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.

[0056] By “C,-Cj¢ 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
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i soxazol yl, thiazolyl, oxazolyl, isothiazolyl,
pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzi m dazol yl, benzofuranyl, cinnolinyl, indazolyl,
i ndoli zinyl, phthal azi nyl, pyridazinyl, triazinyl,
I soi ndolyl, pteridinyl, purinyl, oxadiazolyl,
triazolyl, thiadiazolyl, thiadiazolyl, furazanyl,
benzofurazanyl benzothiophenyl, benzot hi azol yI ,

nzo azo u1n | ,. quinoxalinyl,
IW??Hﬁ gf? Bé ?%Ernyl Spiro noieties are

[GI5TP B‘yntﬁé lﬂé}ﬁﬁ"wﬂléé%h"‘ it iR oS8R iMfentibn $s ARAM IR, bromine,
Het er daryl groups are optionally nono-, di-, or

chlpotine)land iadimeed with, e.g., hal ogen, | over al kyl ,

AP B b IR b O BB e s v o

ph@r?rl)b el tings (eGy,Bipiadn g'lbl or Mtltipfedcontérded Yioponl \kls(llch at least
ers to saturated car clic radicals haV|ng t hree

ORY it @rpeaich 6hi2-» dlvdied-tetrphy Bty leynaphtiapDp avhich” is optionally
n{l%océ{c' loff trﬁﬁb&ln{&% Y ! %Ex%ﬁﬁg ersY & UC%SI agx?a%albﬁkoxy,

oanarorralcrln es o

uﬁhmhmdahﬂymb@ﬂmﬁmmhylamyhyhbwyyl cycl opentyl and
cl ohexyl cycl oal kyl groups herein are
10551, 83'1 h@@fc@angﬂs MgantsQNe QIR arAmpis g, PYEmHohve Opror 7-

n{éﬁ{b%reaum d é)ﬂﬁcyclﬁcoﬁ)ﬁyfdsw%ng‘ EfSteny r(atO}east%efreﬁ whieh is

exanpl e, groups may be optiona
aoulasit) o536 atomst ¢ontdining ext napd ane adld- Lrﬁ&oafbkxthtelﬁatom selected

Al ng(tég haI Eﬁ’l %gﬂr oxyﬁ(‘@%a]&)oéqm groups are pyridinyl,

1rﬁ§€a£aﬁ ljﬁﬂﬁhdmﬁz &@ﬁo‘@ln&’ﬂlaz l ?Erazﬂa?l GetiadoPal leivdyl, thienyl,

hal oal koxy, "am no(
ISan@ )(1] il@@;(dylkym@m)lwb( (Spthlag@ )é,| 01y|l, quinolinyl, isoquinolinyl,

SRR Tt —

pkBslagiayc! p)fhdamﬁ?l §148ing 1B 1s@fnd5l'y.l Pterid@yl, 723[&3113&? r@@diazolyl,
rings which includes fused ring systenms of 4-10 atons

tr@@ﬁle/bu Hiladiazalyly dhiadiaznlil, ofverzanylt &eﬂ%ﬁfﬂfaﬁéftYéar bsnzgtigiophenyl,

loﬁugzlrzggrl f rb%%&{a&{»lﬁg € rzllulnag&¥xg/? N equ%?og% g o e X pﬁﬂ‘s’n‘(ﬂrfyb and

figopyirRiinyl. Spiroanpiatienire Qﬂs@r inHudéd Whlrﬁthfelse&;ds ofy thie defartion.
be a heterocycle fus d to an_ aronpt

c, .
Hﬁe&aéy r FQUPE ey Rtipeally monor. die, O%msu%%‘?trﬁg%)lm fi-§-e falogen,
lﬂ%ér a f of ur an
tet rg(ﬁf é%ét:r%;l enyl hal{)%%( L Eﬁygrhg%ééﬂy%md H}Lcé?ﬁ%r ogyr aﬁ I,
[@060) Aby.lded)hdsmmpyheateym “cprhpeydleli, if arbuqrcbﬂé,l ‘fayocloalkyl” or “C3-
thio o, thio er n
ChoeraR fji%ﬂto sEORrePeI R shdig Hatinedhigsfp,ton carbon

atBHHD @h@%&élgiﬂﬁ oan%erﬁaﬁﬁ@yché %%gﬁ&é&ch@fiﬁé& Bystehh,.and can be
di azepi nyl, I azepi nyl, tetrah dropyrldlnyl

fugedytor an |angmat1c3 TG 1 oExalegs |qfdanhn;adlcalzs—mpgluém;ﬁb'clopmpyl
4ll_|_bol¥yl, cgfcfopentyl and cyclohexyl. The cycloalkyl groups herein are

unsubstituted or, as specified, substituted in one or more substitutable positions with

various groups. For example, such cycloalkyl groups may be optionally substituted
with, for example, C;-C¢ alkyl, C;-Cg alkoxy, halogen, hydroxy, cyano, nitro, amino,
mono(C;-Ce)alkylamino, di(C;-Cg)alkylamino, C,-Cgalkenyl, C,-Cealkynyl, C;-Cs
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di oxanyl, 1, 3-di oxol anyl, pyrazolinyl, dithianyl,

di t hi ol anyl, di hydropyranyl, di hydrothienyl,

di hydr opyranyl, pyrazolidinylimdazolinyl,

i m dazol i di nyl, 3- azabicyco[ 3. 1. 0] hexanyl,

3-azabi cycl o[ 4. 1. 0] hept anyl , azabi cycl o[ 2. 2. 2] hexanyl ,
3Hindolyl and quinolizinyl. Spiro noieties are al so

i ncluded within the scope of this deflnltlon The

f [ d t.h Li.sted

B0 oyt bbRBadR e ke n e aer e dhRmRoCr-

CR?a‘}lSyll%lr ﬁl(CF—@fﬁ)aﬂl{yﬁérﬁiﬁG&l-@ﬁ)glkwIO derived from pyrrole
yrro y N-attached) or pyrrol-3-yl

[Qﬂglzlﬂfyadmycycmrmh heterecyclil b i meant oo merg Farbeeyebr aing
ol 2674 char 5AL! ATl ABARRE P o 10

awhey EorlaiRingi A1JessR 0RO AndtuP 1T FJu€ heterdfdrhi Bélede&\llﬁtohl @itfogen,

(=O noieties is 1, 1-dioxo-thionorpholinyl. The
opEges OF yelfur, apd withsthe presiise hpbtheringel the grep dees ngg contain

t&B%{;JcE&dO §H8S4ibiy! eA flded ggsté}'f} dR" e asl-fé?e‘r&éﬁc}%] ARLE to an

posi t10ns various grou or exanple
aFomhaticomryap. erfqusheten‘ag/yclm ingltderbat hae ot bistitetl o eplrrolidinyl,

AR R ano, S P BT no SHRBIEHER) ol HGTamIATany
dﬂi}ﬁ%é)yw kékala]ﬁ%ﬁﬁu%ﬁ%ng@?lﬁig ﬁﬁ@ﬁh&y Ii?lélibmorphohno

throxeny - m))eEdeyyll,amhnm(o@pefﬁ)m/ﬂ kyIaz@jrdlnyl oxetanyl thletanyl
di (G - CB) al kyl ani 0062 1

hOLbRRTET Cres b aeRr) oxerinyt Crzeion! T -23.6-
t&fah§aﬂobyﬁcﬁﬂy1 D3pyRroM Ngh pﬁﬁrainynmrnaoﬁml ZH%}@&ﬁryl(ﬂH%ﬁrranyl

fined above) re pref erred aryl al kyl” radical's
dm’xenﬂr yﬂﬁ@ho@laﬂﬂbyl pyrazkiash| dithiangl udishiplanyly| dihydropyranyl,

I ddhe ik 0
ABRSRNERLY) did3indfur o St Rt ARN L Smideroligipr), >
a2dbasRp[3. BO}h&iadyUt eslaxdblidycho[#e103hepinyl, mabfcycléﬁﬂ A 0]hesanyl,
defined above). Mre preferred heteroara/
3Hzgdelyl andyguinglizigyl. cSpiehBwiies hee alse anspded) la| the jseope of

SRS 15 RZERER, o T it 5 My e
balQeyttached oi W-dtesheteivheresuald ds/possibde bEdm instanck, Wi grhupidenved
ORLPATIS ) e OOy ol fhaatesedy gggxe%?@?v S0(c-aftacpa). Furher,
gﬁm?ed‘gﬁﬁ/g(? groﬁﬁrﬁfdgﬁéﬂg |n¥ % uﬁldﬁk& {I‘Eﬁﬁéﬂ%@ﬁor {hehHH8 -yl

tetrahy pyr anyl nmet hy The
(C-attathed). kixh akkmple qfeahstemyeiid@bumheteyn 2amgd:afbonenioms are

s R ah o) Chipel i FHEPSTbtobostiRy Y ThiBiraevcl

gfuPs Sherélh gi'e”ﬁﬁ%%ﬁtﬁqte@y 64,08 @Eaﬁ%dﬁs@sﬁbﬁ'te‘a ifEXGHEP b Smore
substitutable positions with various groups. For example, such heterocycle groups
may be optionally substituted with, for example, C;-Cs alkyl, C;-Cs alkoxy, halogen,
hydroxy, cyano, nitro, amino, mono(C;-C¢)alkylamino, di(C;-C¢)alkylamino, C,-
Cealkenyl, C,-Cgalkynyl, C;-Cs haloalkyl, C;-Cs haloalkoxy, amino(C;-Cg)alkyl,
mono(C;-Cg)alkylamino(C;-Ce)alkyl or di(C;-Ce)alkylamino(C;-C¢)alkyl.

[0062] The term “arylalkyl” means an alkyl moiety (as defined above) substituted
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i ncl ude eye | opropyl nethyl. [0066] The term"Me" neans
methyl, "Et" nmeans ethyl, “Bu" neans butyl and "Ac"
nmeans acetyl. [0067] The phrase "pharmaceutically
acceptable salt(s)", as used herein, unless otherw se
i ndi cated, includes salts of acidic and basic groups
whi ch may be present in the conpounds of the present
i nvention. The conmpounds of the present invention
that are si_cqin .nat r | e of ' |
WO R af oo DS, A TR G, Mot Hhedy iy
radlidaliSare AHA-GGLalisyls. IExamipbas indudisieshzy o phensialiyd, and the like.
@E@rnaceuticglly acceptable acid addition salts of
[0063h The sterm c hepsoryialion” tpeans pae alall maieshi(pHelefiped above)

o o . i {56
UG Ky SRR, B0 AT o) bt
heterlardslkyheadicald are,5- drefznembertd drsdrearyb€nzelkyls, Examples

.bicarbonat e, bisulfate itartrate, borate, brom de,
1 a#giﬁﬁF°B§ﬁ§$V5P¥?$ﬂQ#E@H§t ?L %1 ori de, clavul anate,
[W&t, ghe  teh h%@fe&ﬁc&hﬁ[éﬂ%@”’ mé&s Sy 8k§1 nfit9! @k Qefined above)

esyl ate, ethyls ate, furnarate, "gluceptate,
sufistittevhtvath agheteeepcly] mpistyo(also defived laboes). More preferred

NS SO T R —
ilchile btk My aiop hdn?uﬁéhﬁ‘ nmal ate, mal eate, nandel ate,
y

nesyl at e, sul fate, nmucate, napsylate, nitrate,

e
[0968hiTee tesal ‘yeloalkylalkylpanesas eay éttot napiesy (paldefinedatabove)

BB S0, 5 R0 LMD BB, gore, M, et

héteRR €1l @aditAnnat e5- baré-meiberedt epelbalkel-CLpslkylat e Examples
_triethiodode, and valerate salts. Since a single
inchids surlarpyle@hylor esent i nvention may i ncl ude nore

R PO oS, B BAS ol omu AL 8 ac
mietms &@tyls in a single conpound. [0068] In the case of

an_acidi¢c nmoiety in a,conpound t he present .
(RRTE b cteress. Prbemaceijealy’ fosereBlen D aphatd dpreip, unless
of AR i Qled. RRIRIS SAN of RYHE hAPBasié %ﬁ')uﬁs RaRiCmay be present

conmpound, particularly an 1 norganic base. Preferred

ini the cgapbundsalfitlse present frysetiorf. oFmechnpavinds bk theipresent invention
kal.ine .ear

a h nmetal s, su as. lithi sodi . .
U3b R PP PO P REC I BROIRE Mol ED BF i et yrions
in%_?%atn?c | Al W#Banié Ohci@XaNPHIR RAAPLNhatMmay be used to prepare

di benzyl ammoni um_ benzyl anmoni um )
pharmaceuticoldy lag¢eptabbn acid) adsiitiqmp salisy ol sychebanjs ramaoidsmt the
pl%ts]eenqyfn\ezgrg (an%z ¥l|10%£:n e fc()jrlmben%%ly[!)ii%t Qéf(li ea%ﬂio%msﬁ%; i%ﬂdsalts
containing pharmaceutically acceptable anions, such as the acetate,
benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide,
calcium, camsylate, carbonate, chloride, clavulanate, citrate, dihydrochloride,
edislyate, estolate, esylate, ethylsuccinate, fumarate, gluceptate, gluconate,
glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate,

mandelate, mesylate, methylsulfate, mucate, napsylate, nitrate, oleate, oxalate,
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the like salts. Oher salts of acidic noieties may

i nclude, for exanple, those salts fornmed with
procai ne, quinine and N nethyl gl usoam ne, plus salts
formed with basic am no acids such as gl ycine,

orni thine, histidine, phenylglycine, |ysine and
arginine. An especially preferred salt is a sodium or
potassiun1sa|t of a conpound of the present

|nvent|o 0069] Wth .respect to basi c ieties,. a
PREIPRLS] 5 (EBIRRESDy Rt rptcieTge >co$38%nilate§1m'%%8hate

p91ﬁ§ﬁ@ﬁ1rdnafée nﬁdli@?la’t@ t Re@BtedChubhletROMRAKIMte, tannate, tartrate,
ticularl i norgani ¢ aci d. Preferred inorganic

tepalates ton‘ylattd:utge‘(h;&pb)dﬁ;agnd ved¢ratgesalts. oSlre:g aampngle opm@ound of the

d hi
PRGRORER o Y ahfRAe Taie, Ba" Bp facfia oot bk ioistipy. the

céﬁl{)&‘iﬁd% JfYRE préfeit inREhtitimal QhclBIAHRING, diSat trpsdIRrifed single
formc, acetic, succinic, citric, lactic,

compeunsl. funarlc paln1tic, chol i c, panoi ¢, nucic,

[@6%5 ir} ﬁ'l? case 0 aégi)cﬁ? rnlo(ietg %Ix 4 glﬁxiagunf(!)@/tﬁ@ Hegent Ffmelﬁal)ﬁ G salt

rIC earl

mEptBfeesud by treatmeanoten &iﬂlb(flmﬂl of, thp praattl ineeraionl With iachasic
sorbic, puric, benzoic, cinnam c and the |ike organic

cermpound, marticsilasly ap| iporgegicebised Laferred l@cr?rg@nwt%a}}@ 3re those
f&)&%ﬁ Qfafe Qir alﬁyll[l%a%]hsﬁﬁ{atlﬁ?guc@ &0 dsc%?ﬁ%rﬁ,gﬁotassmm,

prese nvent i on e conpounds
bariwaand caloivent Praferrathapanit asessalts ddchate, (dCRR4mRnpld, ammonium,

ABCBAAEBRAI I ohETEY HBRRBIN, Fob-y e B i  PiSC-
e I
N

theulikeesaltef Qthern mns afwicili¢ ewidiigh inayginchude,hion exsreplec those salts
of the. efinitions .of 0071

. . R d .
f et oniBs At RrouRTELROTPeaTE LD e wit
bQS%‘taﬁﬁﬁo adifsl shdle he bBicthee Birithind) hikitidiRy, HReny2FIFink omefnb Cand
forms. Al optical i'somers and_stereoi somers of

axginipo uAdsespéciallyeprsfesesd saltiing spdinmnor patassivnk sali efsa compound
fﬁ@req£ A0 & 0ﬁonsndered to be within the scope of the
e %H ?V& respect to the conpounds of the

[0U69F &Vith irespeett to0asit hoietidgr is4lD i§ rolhete byt the tucemoit of a
racenuat e one or nore enanti oneric forns one Or, qD
compeuns; ebhe jRresest iBvensipn Vit | ane gcidife campoung, cparticularly an

1&%3%%32%{%?2 ?%ﬁhfl&ggcll ﬁl\r?g%a?xm sallt9 B Wik ggaerfﬁyy ﬁlcﬁﬂeefﬂr%kaxflﬁle, the

rel at to the use
hﬁdmbiﬂbﬁut hydibbroamd miydtdlklicha Eﬂdﬁ[rﬂx;fph(isﬁlﬁlﬂ‘i&] ofhthe like salts.

ATrhC N e R .
f&ﬁﬁc,péc%ﬁg,ngucbﬂly@; NGitrRN ladtdl rheiic! BRndRES tpalfiRic, @ASIE! 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.

[0070] 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
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nore atons are replaced by an atom having an atomc
mass or mass nunber different fromthe atom c mass or
mass nunber usually found in nature. Exanples of

i sotopes that can be incorporated into conmpounds of
the invention include isotopes of hydrogen, carbon,
ni trogen, oxygen, phosphorous, sulfur, fluorine and
chloride, such as 2H, 3H 13C 14C 15N, 180, 170, 31P

32P 35 18F, 6Cl , Co
infnch s St Tererms (RRSG arC R A vt “CBLCH,- or
@H@tﬂg@?@m@ﬁbhmﬁmmjab'o? &3 hemBér SAIEMIARRIARS Rlling

of sai'd prodrugs which cgntain t he af orenenti oned
V\ﬂ'@lutthpesommf/ﬂmdétfniﬁmnswi& @péR°of other atons are

t he sco this inventi.on
7] vy ooty 8L e R st Haliof v pa flymmetric centers
ahd MBEEfRE, exifl! i XaffRest h@gRmenicO foiisC rAll agfitieal tisongers and
I sotopes such as 3H and_14C are _ i ncorporated, are

stgerefsgmerofthe gomparests afifbe mreéﬁ@ inyentiga, andsmixtiies thegeof, are
c&?s?c%\fgd to l';é Mtﬁlﬁletﬂe SC perqf t:hpr e@@?or L4 glnre%;ﬁ:'ct lo the coﬁlgy ds

opes are partri cu el r ease
opttepsesent diventih, dikd Reeatiod inb},udeé:tliehﬁ;e of aulsdmatelt cbna:rbr more

W th heaV| er isotopes S‘i‘Ch as terium Jj.e.,
CRAMHORCTIE T8 10D 9 TR 5@9@9@6&6 OIS 9B NIXBUEH fherf-'gf The

cérﬁ@M‘é etgttﬁén p&%&&o@ﬁﬁﬁtﬁin 1{11@9'0r§ stfégrta%ﬁ{&g €This invention

rease uced dosage
rel@egiortherase of adinstich temtomeers amynimerums diezeafed i n sone

T E RS T M e

afCidertfoal 1 HfROREFEGtelYin GRE DYdsBit lavéntfaﬁlo Bﬁtder GRe Hict Qﬂléﬁﬁl@ or
in the Schemes and/or in the Exanples and

mPre ptonat jan seplased vy by atopshaving jangatamice aiss yor mass number

ai | bIe i SQt 0 |caII | abel ed re
afisfen: Fod g mly Pasetrane ity LSR5 Tyl diure. Examples
of M3RGYIcs Ofhakb&d HRNERONAEAES idaEdRFAIMEs (Tl theonpetidn afttude
containin prodrugs of conpound of formulas I-11]Db,

isategesnef lhwgr@gm, qartean OFEPgSAOPYYEERaphaseh oreu%cﬁuyer sflucgine and

cs | b7 gBQWiE b ~adsg nissy arkngpproglr is 36
c@gﬁ%%gﬁlg %f IiI 2t pjrbésegt Tﬁfveﬁ)t’l od% ggn'pqgun 5 of atnlqe <,

regp&siesly. | nmﬁipoumdsha;sﬂ fige fpresenaninkentioalri prodrughy drepeof, and
or carboxylic groups can_be convertgd into pr odr ugs.
PirsrmaeeHisaliy, aperptable salso oh gaid gammaupds, ot o 5l Rrqdaies which

érg\%ihq%ﬁﬁ afoldméhti Héd/ ;%8%'::9 EndBRbMReo tﬁﬁ&sﬁf otﬂar foms %regmthm

ree or our no acid resi is covalently
theaicopelof tins)myhntam a@edain isotopiedlbrlabeladi cbmpaurfdself the present

am no, drox r carboxylic acid grou undss
inypntiye fo p%Xé@@ﬁ B Bl WOl DS erittBsurB &Y i 800 7'C are
uﬂcﬂl?oi‘@@d B uREif iRk dnm&%gbsttﬁtet t'i@u@@mtrﬂﬁh% @E§a¥s Tritiated,
urring am no aC| s comonly designated by three
i.¢.etH end syn’obm 14, aed *C, isotopes are particularly preferred for their ease of
preparation and detectability. Futher, substitution with heavier isotopes such as
deuterium, i.e., 2H, 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
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al so i ncludes 4-hydroxyproline, hydroxylysine,

denosi ne, isodenosine, 3- nethyl histidine, norvaline,
bet a- al ani ne, gamra- am nobutyric acid, cirtulline,
honocyst ei ne, honoserine, ornithine and nethioni ne
sul fone. One preferred prodrug conprises a conpound
of this invention covalently coupled to a valine

resi due. Additional types of prodrugs are al so

enco ed. .For instance, free arb .
PERDSRY, PY st oot drpeaares, disFipoad” 38 B WS chingt gl i, the
FXhRPRS anHB}yre?ﬁaﬁ’&{si BAWZ B suBdtietind £ ¥emlilyiiallshlo Gsdisically

not limted to hem succinates, phosphaté esters,
lahiclediregdeanion e aontisntepicalgbeled reagent.

oryl oxynet.hyl oxycarbonyl s, as.. outlined in .
3T R R R R R as@itica] gbmp§fiods containing a
p "8f @oMpOGHA8S feimuliyy WINKY aih ehelRdd30otreating protiferative
al so included, as are carbonate prodrugs, sulfonate

diserderss osshnasmal selb geoyythiby asimipistariag progragpef compounds of the
Lvat | i r . hyl .
pRREMRLGFRh, rfiitf REte (et Endiion REMRE KL BREfY, amido,
hpﬁo?p dojzitl dayﬁboxyﬁs tgw\?pscxphi lgm%ﬂvprtﬁdj tistoi protegs.wi P(tjrbdxggs) igedude
i ncl udj n ut not limted to ether,, amne _an
COPIIS| Whereipia amine akigsidue.<, 2 BelypeRiidg chag ofdiyro or more
o | - .
(G QYo irce br 30N A 1B 3R oOVEREAIY IERCR BN Eeh B mide
ot ester.bonliktal a fi€hamind, 296rox3dr caboxHiccaridigionp ®f campalsis of the
be derivatized as am des, .sul f.onam des or _
 PRREE oL ATHootoid heskdies Y bRy OorErIob dimilgy to the 20
nhtdFlyRRcBirfhg dnfing RUWdth&AY WdbiBHatbd by Rfee 1408 ls§RhbbR and
et hef, am ne and carboxylic acid functionalities.
als007udludes j4shydrokyprolinter dydwaylysing, i deresineandwslemosine, 3-
t ar.. por e _radi.cal re used in._ succession to,def.i
et IR idiRe e R P 4TS o @ERAROPRT | P cistlime.
ho@eéystdind, ShoiedREinge bafthine hadt pkthifidhe antfohdle Dagt preferred
named radical is considered to be attached to the

prodrug comprises @gemppwrl of fhis inyestion covplently caepledde @graline
|al ‘ol c t h r ' Si |
ret%[%leal 5%1“81?% 3%{’@5[ gﬁ%ﬁd&ﬁt?eﬁf na?/geon ?ri? %’n P gfés?g' %ﬁa@é@ﬁ%% free
cﬁb@i}&rgfmqgl | fLHahQﬁ!deﬁi@ﬁﬁmﬂd_ idgiaﬂﬁdémr dlkgd dsfeﬁ?\;] mﬁﬂaydﬂfxyégroups
yperproliferative disorder in na whj ¢ ) )
mag by dsaatized nsing @?W@alf’lc[}‘d“é‘ %@E tmlr&lﬁ%stm hgmisyccinates,
; . :
PERTRAY B8Ry Al IAROR Ry 3RA pRRpOl Gomettylopcarbomyls, a
otthiaeddf 4dandedDpgpDettveey Revals Y9¥G d8pt b @arbaraate iperdrugs of
ug one gnbodinent, sai d pharpaceuti cal, conposi.tion i§
hygspxy rRd ERERR BayPs are alse felyded, as atgscashonaty Piogdpgs, sulionate

et AR URIGER! dster® b A oxy BRSTHSC . DBANAIZERSA 6f hPUBRS tgroups as
head, neck, renal, ki dhe ovari an, prostate,

(acploay modthyl, andJegiaxeathyl etda,snsiwludr@in,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,

sulfonamides or phosphonamides. All of these prodrug moieties may incorporate
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gynecol ogi cal or thyroid cancer. |In another

enbodi nent, said pharmaceutical conposition is for
the treatnment of a non-cancerous hyperproliferative

di sorder such as benign hyperplasia of the skin
(e.g., psoriasis), restenosis; or prostate (e.g.,
benign prostatic hypertrophy (BPH)). [0076] The
invention also relates to a pharmaceutical conposition

for the treatnmeni. .o apcreatitig or kidne I sease. .
erRE b e dot P (ERG) S sebni iy g fefondites
[0D73P RIS B bR BRA inFhIBREEWhEe thWoQr iR k4Midils £E used in

pain in a mammal which conprises a therapeuticall
swsioessirmi tpededimo antubstituentcatiapltadnie strudtierepthe Susit named radical is

i nventi o or a pha eutically.acceptabl e salt,
coPifirs e el % FEFED pal il S RRlefeatR djaryoned v
thRCGEHRBluADIeqRtisn. €Thus, 88 7ekhmplts thewaaivhl &FlalltydGs atdchbd® o the

to a pharmaceutical conposition for the prevention of
stenchire de questiparpy theradkyl@ioum a marmal which conprises a
[dot% gL %R? Weﬁﬁ%x{ fs& ?él%%é {0’ Hhﬁ‘%%ﬁt*cgf cﬁé&ﬂﬂﬁuﬂf tl%ftréaﬂﬁent

present "1 nventiron, or a pharmaceutica accept abl e
ofs al Kypeiprolifetigiverdisvrderainea toanmal whivhdc@nprises a therapeutically

har maceuti cally acceptabl e carrier. [0078] The )
eii‘%wérﬁtmmam @ fenpeund ¢lothg Iﬂfﬁ%ﬁnﬁa%‘@&EIP’éaa?r 8 dhpacentigally
eahd dj AE(l S
e Sprob OBl Wofg b 893810 AR ohd ¥ IREHNRAEAGH) Sabptable
cdrter. dipeuk ieaodimat f sait phaemacamtingl conpesitiompofon theofreatinent of

resent inventjon, or a 1 rmaceuti cal |
e TR PR g sy Gr1brhE B mebrreatls, drepst, head,

nflRar PRGEUTLARL) Y ovBREEPIRBYReCatbloRctal, NesBPRageal, testicular,
enbodi ment, sai d pharriaceutical conposition is for

gyneealogitgl ar dhywit sanest.e ctre dndthementhodignant,p said rfiasmaceytical

of tunor. angi ogenesi chronic infl ammt .di s
oyl i RRhERERICAF b por Sarcsrons hyBpRpienyte 38R such
ad Benl ARl ¥sia @mkkiﬂgé.gg?@oﬁa%ﬁb,&eﬁéﬁg@ 8Sprosiete (8., benign

psoriasis, excemm, and sclerodernma, diabetes,
rigstaehyrerirephy®FPADhy, retinopathy of prematurity,

Ay . e [ . i [
ORSFLBh BT O MR EPah sl SRR ADpr B cn
ofp parir&titis Cor kidasyt distaseC (iheludiagdprefifeistiveogldmeariossphritis and

[0079] The invention _ also relates to a method of

digbetes-indyces Fengkrdivedse)t o A1g yieatngng pfgepini i 4 mammal which
ot commci Al . S ni _
s STRLAFRRUN UREEL 9 L TR g1 e, prsn
inperian br arphamhacenticably aceplisde salt.eprodnrgl dryhyalcate phexbdfeand a

salt, prodrug or hydrate thereof. In one enbodi nent,
Pl?é‘in_acer\’gfﬁg’da%‘éﬂ’tﬁl?lé§a‘l”&nt he treatnent of cancer such as
[007% The InYBionSANAIRIS 16 8lpharmaceutical composition for the prevention

of blastocyte implantation in a mammal which comprises a therapeutically effective

C(

ot

amount of a compound of the present invention, or a pharmaceutically acceptable
salt, prodrug or hydrate thereof, and a pharmaceutically acceptable carrier.

[0078] The invention also relates to a pharmaceutical composition for treating a
disease related to vasculogenesis or angiogenesis in a mammal which comprises a

therapeutically effective amount of a compound of the present invention, or a
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bl adder, gastic, pancreatic, breast, head, neck,

renal, kidney, ovarian, prostate, colorectal,

esophageal , testicular, gynecol ogical or thyroid

cancer. In another enbodinment, said nethod relates to

the treatnment of a non-cancerous hyperproliferative

di sorder such as benign hyperplasia of the skin (e.g.,

psoriasis), restenosis, or prostate (e.g., benign

: ) h : _

B S
adveptabler cdriiérer dhione ehbatigient, isaidapimanmmedutichlatompositiorns &s for

adm nistering to,said, manmmal a therapeuticall ) )
treptinigc fiyease ielenied Fpmythe SFPRLRASISHNg 9 K505 @ioegnesis, chronic
iﬂﬂ&)&ﬁﬁ'&tb&ndis%a%é Sk R RGNt afthd i@ CARRbAMNEsiS Anflammatory

prodrug”or hydrate thereof, 1n conbination wth an
bawitli disease) rskangdistasse kbt asdpsoriasis,t dxeema,oal sberedemian diabétes,

Ltotic inhibitors, . al kylating agent .
bR Rpaee eghoHitinCo Rl SRERb i mecul dogeperation.
héAsd g6 ma, NBlibthh,Ohifelancffd |K&p6s’ S saltdhfdl hed SovafiBgY BRast, lung,

i nhibitors, topoi sonmerase i nhibitors, biological

~ panssqatingostetdi ¢alen and epiddrmiost eamaers, angi ogenesi s

194581 he auB S B oo otag ik B biRERRb Bive
disbddeeyin i Seamenal it MBsMPliscshalmeasPing et said mammal a

adm nistering to said mammal a therapeutically .
therapewtiqally offestive astount b sompowrd ohdhe msesept nvention, or a

PAPERAEDY P HE PR SR ot bhppimen

sed atethice] glass tootha treatran offcaptee \sach asn Yrdih,alshgcyuemous cell,
inplantation in.a mamml that conprjses adm nisterin
bhaa&gaigastwmﬁ%a?r%ﬂ% h¥Fashe h?a}cﬁ ek, I;%%L elsfsip% Q¥AbERt p{ﬂsgate,

0 e i At & , .
odipfE RO Bcpl, YEsRLBE B nicB IRl W uBipid cancer,  fn_another
embatimefit, [4id83hethbd irelatest tonthel sweatmbntt esf to aomwatverbus
of treatin i seases, related .to ascu enesi,s or . .
oo AR IR0 SRS Dot BYErR ot Rt < PIAFigss
rekRnSdd, br pRRIIR(e, 2 B&@hﬁﬁ@ﬁﬁﬁ&ﬁ&ﬂeﬁrcﬁ%&‘i‘g?ﬂgﬁ armount  of

a conpound of the present invention,
[0086] Fee einvertion yalse ceglates| @ sal methpdodeigther tepment eof 2

therepf. .Iln one , enbodi nent i,d net hod jis..f . .
e e sty oSGe TEof abratrel YEih solEPrR ofeiberime g sod
m@inniall B@keraftatiegdBNEFdctive GMoat 6f d CUnhpiE o lihe stesead&fention,

such as rheumatoid arthritis, atherosclerosis,

o yphamasewioplly aresptahle salseprodrugrordhgisats dhergpf Hn £gmbination

3 BB R0 B AR B RSl Firays iion,
alRglatifehginel amb-enekbolitks giateecalitingrantibiiias groweh, fagtbr dilthitors,

mel anomg, Kaposi's . . . I L
cell cycle inhibitors, enzyme inhibitors, topoisomerase inhibitors, biological

(D

response modifiers, anti-hormones, angiogenesis inhibitors, and anti-androgens.

[0081] The invention also relates to a method of tréating pancreatitis or kidney
disease 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.
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sarcoma and ovari an, breast, |lung, pancreatic,
prostate, colon and epidernoid cancer. [0084]
Patients that can be treated with conmpounds of the
present invention, or pharnmaceutically acceptable
salts, prodrugs and hydrates of said conpounds,
according to the nethods of this invention include,
for exanple, patients that have been diagnosed as

S Si r.est enosi t eroscl ernsj s,, BPH .
(AL e RIS S0, 1R BOF TieBigf S e g bRilodys dhfplantation
ilal haedhdlethat %ﬁ%&e@fadﬁlhﬁstbﬁﬁgj t8Nehid19fdtmmalC Ut BREPLEtically
or intraocul ar melanoma, uterine cancer, ovarian

eﬁ@mtyeramm@éw&a eempeund of: thecrresent inveatiomagr 2 @jpgRaceutically
breast cancer,
C%%?ﬂ}g%%g@kﬁ%wﬁ@%%ﬁﬂm s (e.g., uter i-ne
[OIBB]S PheSinvéioni flserarelatest ke af alettyd an tteati@g diseasgsC related to
of the endonetrium _carcinoma of the cervix, .carci homa
vaculogenssis T angineenesis i Asnansal thakcomprisss adpipigieripg do said
o IY-Y %ﬁﬁgg@gpas r
I nt estsa" ?(R%rgﬁéclg%%: e)p Efﬂ%&%ﬁe endocr | %oerﬁ yst8 eor% fn]g?ent mhﬁon’
or an pharmdcetitielly hyeoeptible palt,atphydrog dorohydicitee nhéreof In one
rco f soft tigssues, cancer of the . ..
I%L)%&Fl gt' S%lg 15 of tﬁeeatlﬁg & seaiﬁ, @éqc (ggﬁl%eegroup consisting
of iR dngRigeAGH, @hldhitk fiflathmA6ly &tséagéreﬁc% &5 rifehiathi® afthritis,
Iynphocytlc | yiphonas, cancer “of the bl adder, cancer
atbérosé¢lerokisd neffaromatore t wel edlgease kinaidiseaies sughcas qmanasm

carci no of .the repal pelvj.s €0 of . th
e A1 Sehgode T GahEes S feinghatg Bt eRRe prianrity
ag MFERIGN anacuilirN Abgehétatioh U "ﬁ&rﬁmﬁ%ﬁi NgI$drRAN ngdlarﬁms Rhposi’s
pituitary adenomas) [0085] This invention al so
sareqraa @dt ovasiaph Rresdls dung.c aAncseRiisoPrestaip £elen and spidereoid
c Egormal cell growth in a mammal which conprises an

unt of a compound of the present invention, or a
[0082) PRiat thatlchy bacieepddablith sahpounds S6lthatpeeserit imvestiong or

thereof, in conbination with an appunt of a
phasmasautisslih egesniableyale; Aradregsaapd ysiratey of heaid compounds,

acg‘:ﬁe n'c%EJ E)gthestﬁéthodssgﬂ MYt f‘r‘welﬁL npi'hi?l‘a?#J Yor Qﬁgn]]ﬁg éeﬂﬁnﬁ that have

rapeuti c are toget ‘ective ting
balnrthagm)lsed: e:i; ha@ng\mbnasl\éamgstﬁimelspaﬂlexroadenmslsp BP&K, dung cancer,

esentl own in the art. .In one enbodi nent, the
e M}Q& PRNGreaticqapeere skin rcam%%ancgr%ﬁﬂ% ‘Head ahd neck,
c&&[&%hsq ot Retrfultt hillddond) mt@iﬂeo&ﬁlcera |o|§¥1]1;ﬁ1t baﬁﬂ:e@%&ﬁp cancer

anti-netabolites, interfcalating antibiotics, grow
cdngert of therdmabregiors staredch epcére colohi dancasy breasincanoers ; testlcular

t opai s ase inhibjtors, biological [ espons .
EYRSERP B B (o RISENG Sereouifs: SGBMSTS Of iep afighign tubes.
ca@EiHoRRbF tHRNGIBARRRIm, carcinoma of the cervix, carcinoma of the vagina or

carcinoma of the vulva), Hodgkin’s disease, cancer of the esophagus, cancer of the

small intestine, cancer of the endocrine system (e.g., cancer of the thyroid,
parathyroid or adrenal glands), sarcomas of soft tissues, cancer of 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
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[0086] This invention further relates to a nethod for

i nhibiting abnormal cell growh in a mammal or
treating a hyperproliferative di sorder which nethod
conprises admnistering to the manmal an anount of a
conmpound of the present invention, or a

phar maceutically acceptable salt or solvate or prodrug
thereof in conbination with radiation therapy,

n the anounts of compound al t va
ST USteRo (S DO (VD GNTMBRP N it RO Ef oo
gRbh&E S pithitary ddehékbd)i ng abnormal cell growth or
treating the hyperproliferative disorder in the

(0885 dhis m@@rnmnq@le@ r¢lates tq@nphdrepesutioy ¢amepositiopnfor inhibiting
% ?mgpg%?gr% ﬁgﬁ\ﬁé m umg‘e WBICBtﬁ'? 151341%2 gl(l:’l l?lg(h(gl 39]80%6?0%8 of

use onol natl on apy

thEhgregaheriimieatiomt drom phirniabeuticallyaocuptabdd sdlher kolvastorrodrug
in this combination therapy can be_ determ ned as
theeeodyinicembination with apgaqunt pf 2 shepapthergpepticn whereithe amounts
oFRETE ALl S G S B re g
effedivatin drhibiting pbugemakeellogrowih.| Magy che’tdétherapexhlcb iatd prgsently

t he ovvth of such cel]s. Accordin , this inventio
ki s fhe 1) Jp e (enbediRstoMe aliem g%P@Wz? fffgseé%sf hﬁm the
gfb%h_p%ohﬁst?h itht { IBfiR)L 2 Hgﬁzﬂmlgr aa%bﬂg' %tMﬁbﬁBohtes

rises adm nistering to the mmal an anount of
internadating antiffioti¢se gpowethefactor nnbibitorsn cell qyaker imhihétors, ot:mlzmles
accept abl e sal.t, or sal vate, or prodrug

tQRAISIMCIATH |y nTRRfPLOES £ uplogied] 5 eRhAnSE | z’inﬂé%gﬁnor%f&ﬂmnes

axfg%éeieﬁ@nﬁﬁtﬁﬁﬁmﬁaaﬂﬁhmrogaﬁl ation. The anount of the
ound, salt, or solvaté in this nethod can be

[Q9)§6 This n@‘d:naen durthentplates torremathiad Sorf ighibitingabneul egll growth

effectiv ts of such 0 e e
it B BamAh o7 TRIRG o0 B FERRC P Biet SHCH, B Ly Bries
adrfindstéhal taEe aindad] an @AIBRNASHTd Smpdundrofiths pricsgt mventlon or
abnor mal cell growth in a mammal which conprises

2 phaspeeeusically m@hmab pr sqluaty op pradrug Howat iy ﬁombmataon with
ragﬂgii g?? gﬂ A %e}e‘f AecaRAR & t]t'les %rhg&f({nds ?Jltb @t?l@agfe hcﬁ'rp‘:r‘&irug, is

Rereot, “or an i so opi ¢
indesmbiattiore with eee mfd,lata)ndt}ﬂrapg m’nﬁﬁerdnvefm oinhibitingrabeormal cell

RGP FERIIES RS OGO HATEIE Ghsordihin e mepre T Ghpiayes for
ac?ﬂn@m ingl Q08 Ei]?;% A PRR 1IRGREE the 3PERLE thei¥ Q&}ﬁfquwea@ be

trix- msta rotienase 2) Inhibltors,
usedainr ihe- nemhinlanqzrr dheremaslesc%bed nirréint oThe aiminsﬁml(m of the

Cq(fg&ﬁ{‘}ag ﬁlg}?n?{}sV?ﬂtlll B%ctag@phtg e?gpyuggn be determmed as
described herein.

[0087] 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
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present invention and pharmnmaceutical conpositions
descri bed herein. Exanples of useful COX-1I

i nhibitors include CELEBREXTM (al ecoxi b), val decoxi b,
and rofecoxib. Exanples of useful matrix

net al | oprotienase inhibitors are described in WO
96/ 33172 (published Cctober 24, 1996), WD 96/ 27583
(published March 7, 1996), European Pat ent

| on No. .97304971. 1
s, SR BniBis i3 RBGF i shefige gbtenbiel 78S B rpasgpent with
rédiAtfRer TR .amWBO bf tNOCORBHOARD Galt,( HUBIIVABEA thRDHBALY can be
26, 1998), WO 98/03516 (publi shed January 29, 1998),

determived Fegardingy tab Ithes esans for escer@ining effctivapamena gafssuch

SR B S50, 1058205 0 o

[(0388)The Mmvesfmarlddatrelntes Rablai e@ihodn of0nd46 4 ppirmatsdcal
July 13, 1994 Eur opean Patent Publication 931, 788

C?Ianmlﬁl%rhee i{ing gbnorggbyell wyyvahinsymemmal srhieh sempsses an

T T Y e

sqlpwin| sodvate thieresf, k7 er)her&ﬁT drrﬁrensmatplcahlgl-labeled derivative

Agﬁe)lé,iég]l on No. PCT/IBQS/ 011 fil eg}g é% 21, .1998)

therrodpand abamapat ofns, ?fcf&?lieoﬁﬁl 1Ce§ F8I5ots @Pﬁhaaﬂlogenesls

a%@ﬁsc Qig%él tra}l%&%on@iﬁ&&o@unh%apx%ﬁfe@gﬁ ageﬂﬂs.' cation No.
912961. 1

. l'ed June 3, 1999), Unite t at es
(0889 Mieamgiogemm iagertts,0 udkio as GM/MM 484triximetedopkogersse 2)

inpliiphey R Hoo b artun el fse by oribhdiigg 53" COXT

(&gbﬁ)‘ék'%%n&@m?hﬂnﬂiﬁ)rs AR %k, usediﬂijc&ijﬁﬁlﬁﬁ)ﬁﬂmﬁﬁﬁ ®Binpound of the
ublicati on 780,386 (published June 25, 1997), all of

prerent ingangion jand phpianasewlirah eprapesitionst drsenibedrhereing |Eet9nm;es of

r f.erred 2 i nhi it9 ar.
oS ORT RREAEH el CrERRRENT rioddiioh; (B,
rorecoyn:r emeﬁlsles bf dseﬁl&h@tri&hﬁét@ll@ﬂi@ﬁerﬁt@é ahibitoes xrel dbbd:ﬁbeﬁ in
|ative to the other matri

W@t%’ﬁdﬁ? dpébliﬁéﬁféék(@beé 24, RB0)L WnRe/Z75 Wﬂhllswgch 7,
l% ﬁ%owgﬁo%%%t%}%a%%%%3% I. }J(ﬁlewlyﬁgpl 9@99, European

Patelti Ripiphications &faul 993086 HE2 pifdsd rdctobare ) AA99)arwO 98/07697

A srasy oo 890n W o lpblaed ey &5, 16983 wo

f
AT 48 AR s NN 108 s 1970
W(é 9843&7681€[iubhshedtwm 6d D8l W@t%éﬁOSﬁéf(paﬂﬂlsheﬂ Juhe 16, 1998),

Eﬁ@%wﬁaéhhpétgﬁt F%ﬁ&aﬁ %@g 8%? (pl?bhsﬂgci rfall {3egll§ i)t %l%opean 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
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contact inhibition). This includes, for exanple, the
abnormal growth of (1) tunor cells (tunors) that
proliferate by expressing a nutated tyrosi ne kinase or
over expression of a receptor tyrosine kinase; (2)
beni gn and malignant cells of other proliferative

di seases in which aberrant tyrosine kinase activation
occurs; (3) any tunors that proliferate by receptor

BT BB A e B8 I R B 5o

ah@ BufipeANPatt® PublidationCR0,386QbublzhbE Jurler23! wge;r) adli ¥ewhich are
di seases in which aberrant serine/theroi ne ki nase

ingorporated dereininctheir enticnies py Thisranse-mPrefesed MiYP-2 and MMP-9

her es hervvls . ndl, ¢al:
5 RS PR S R TGN, o e
afty B¥eNthit @ ldctieeldiiskib aMPL2 ammdmm relativhitocthe e matnx-
termapplies, or one or nore s tons of such di sorder

neﬁtallqpmt@n@seé (e hMMRByl oy MM 34 4, NMBwe MALR-6; MMP-7,
h f
MEIES MOHEDES, Wb | DGR B5 and shges : drodi at el y above

[00309 Sbnicegpecifie rixainples of VMU indhibitoks tisefulpinethe present invention
i nvent i

whi ch d by th t
e O RO 128; ABLRS A30%Bt 1imited to the |

fsc f-t |
(TR THE iR abelfimaP YA TBOSA DAL “HYBrbrMIGRTRE BiEF drd used
inthuehmg{egblsaém?nsaapmrpmmdmtl c rrgt hods vvhlfchhrray be ;

to r epar t

(B2 B RorRL il efvaR e aser Bipins O GRS P e VBRE AR P RSt t
célIP d))\%t tHAD 9 YRRSEndRY QF/ HbEdP ré%@}ﬂ%ﬂysﬂl@éhaiﬁﬂrﬂs @g., loss of

. The foregoi ng patent ication is
comta@rpr\bmoah besendu@f;s fcefee:a@p thenahnpgnférarow‘éwf (1) tumor

It g O e S
oPEBRTESick o a Rée Oﬁ@ﬁ%ﬁ% I&na@@@) GeXiph ¥ hhalibndmt keells offother

X2NF 2N/ F NH2 2 3 CO2Me iO Q H.R
proliferative diseases in whlch 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.

[0093] 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.

[0094] 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 their pharmaceutically acceptable acid or base addition salts or

prodrugs thereof. General synthetic methods which may be referred to for preparing
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~FN®N/ FO2 NF N2 NH2 R2 45 110 0 ~O0 HR H
R NN HNFNF/ NH2 RR "--NH7 R2 6 i00 H F2i
,OOHRL N/ FRBHNFRS M --NHR R7/ NR2 9 8
H HOO ~0O NO HR HR N/ N/ FI/'"RB HF R8 R
NR2 R7%R2 11 10 25 0 Schene |a MO MO O CO2Me
HH IFININO2N F 02N F HN F

some of the compounds of the present invention are provided in PCT published
application number WO 00/42022 (published July 20, 2000). The foregoing patent
application is incorporated herein by reference in its entirety. Illustrations of several
methods for the preparation of compounds of the present invention are shown in

Schemes 1-4.
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Scheme 5 O0 HOHHRH RL HNA/ F 7111 RRHF
7111~ /1 Re HN, F Re / NR2 NR2 R7 9 R7 30 R7
31 ROHHR ROHRL N/ FaRS HN/ N~~RB R2 N R2
32 R7 33 [0095] Schene 1 illustrates the synthesis of
conmpounds of the present invention. In step 1, the
acid is nitrated using standard conditions preferable
fumng nitric acid in HSO. In step 2, the aniline
is prepared by fluoride displacenent with NH40H at
roomtenperature in water foll owed by careful
acidification with concentrated mneral acid to pH
near 0. In step 3, the ester is prepared by standard
met hods including by not Iimted to Fisher
Esterification (MeOH H2S04), and reaction with
TMSCHNZ2 in suitable organic solvents |ike PhiMe/ MeOH or
THF/ MeOH. In step 4, the dianilino derivative is
prepared by heating (60 to 200 C) the ester with an
excess of the appropriate aniline neat or in an
organi c solvent |ike xylenes. For exanple, when R =
Me and R2 = Hthe preferred nethod is stirring the
ester with 10 equivalents aniline in xylenes at
reflux until conplete reaction. In step 5, the nitro
arene is reduced to produce the diam ne by standard
reduction conditions, ing.ydhog by not limted to H2,
and Pd/ C or Pd(OH)2/C or Raney N ckel in organic
solvent like 30 O EtOH or THF, Fe in AcOH, Zn in AcCH
or Zn, NH4Cl (aqg) in MeOH In step 6, the diamne is
cyclization by heating with form c acid neat or
fornanﬂdine acetate in an appropriage solvent |ike

Et natlvel Yy, when R or obesOnot equql hal o
?nt 0 dfene an be convexfted %|r=ctl

ben2|m tep 7 by heating i C Cld o
with P or oth pdlladlun1so i I| ﬁ%ﬁglc Tn
st ¢pi-8, héil &in be i ncorp ANEC by "B

nethods:Nlnclmﬁlng but not J4'm d t-oNNBS df

~~

R~ N
N R2
HN /

16

:;7/A\O/“ o H R ny/A\O/N
7\I//éLR*‘ o \L/JLR" |

Nﬁ
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and pTsOH in organic cosolvents |ike THF and McOH. In
step 9, the benzim dazole is alkylated to give a near
equal m xture of N1 and N3 products which are
separabl e by standard techni ques, including, for
exanpl e, chromat ography and trituration. The

al kyl ation is acconplished by use of an al kylating
agent like an alkyl halide and base |ike NaH, or
K2C38 in suitable organig, %Qﬁggnt i ke DVMF or THF at
tenperatures ranging from 0 80 T. R7 can be further
nodi fi ed by various synthetic nethods known in the
art, as exenplified bel ow I step 10, the ester is
hydronS|zed by standard Q@pgnlflcatlon met hods. The
acid is then converted to the Hdesmwed hy@d oxamate in

dur es i nokdi ng but
not limted to EDCl, FKE% and t he N .
appropri ate hydroxyl afinr” | sﬁl ~abl RS orgadlc /R

solvents |ike DV, THF oﬁfﬂbthyﬁene chlori Oﬁﬁﬁﬂ
Schene 2 |IIustrates an exahpre in mhlﬁh (g8

substituent is on the aniline prlor to ﬁthcoupkang
procedure with the nitro ester. The action
des tion is exactly Ier that f Sched@ 1 except

gfe i g* no need [, r orated R8 as it IS=N
pre t N he anlllne ro |nn|ng [ 0097Db._ }n
SCh\%i%&a preparatlon 0

Rbayiz Rﬂerlvat ated In st TTA

t he=Ner mi Ral al kene o t eNNB ahkylated benquld V;L
hydroxamate i s di hydroxyl ateg using\a suitable” wﬁ]daﬁi

like 804 in suitable solvent or KVhQ4 or 12, Ag&A

AcOH, water. The diol is then further OXIdﬂEed in step

2 by NalO>4 or Pb(QAc)4 in suitable blphaS|&:N|xture

to give the al dehyde. Alterfatively (step ) N%Fe -
al kene can be directl yygmnverted to the al de b)/
standard met hods includi ng=lut not limted )
ozone/ Me2S, Nal 4/ GsOX4 oroKMh04. p st Qp\hﬂ/ R egRe
is prepared by reductive aﬁlnﬁtlonRu3|ng standar dr?

met hods such ~as Na(CN) Bm 3BH, NVB4BH[ OAC) 3

with or without AcOH Ln abl e 81 O sol vent such
as met hyl ene chl ori de, dtg&onit ile or THE The
preferable reduction amnation is to treat the

al dehyde with amine, Me4NBH®OAc)3 and acetic acid in
MeCN at room tenperature. [0098] Schene 4 illustrates
the preparation of conpounds of the present invention
where Wis heterocyclic. In step 1, the nmethyl ester
is converted to the hydrazide by stirring with
hydrazine in a suitable solvent |ike EtOH at
tenperatures from50 to
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100 T. The desired heterocyclic derivative is then
prepared by cyclization with the appropriate reagent.
For oxadi azole 21 the hydrazide is treated with an
orthoformate |ike triethyl orthofornmate, and an acid
catalyst like pTsOH in a suitable organic sol vent
like EtOH at el evated tenperatures (50 - 100 C). For
hydr oxy oxadi azole 22 the hydrazi de can be cyclized
wi th phosgene or a phosg i val ent 1ike
tri phosgene or carbonyl gﬁﬁﬁﬁggzole in a suitable
organi c solvent |ike toluene at tenperatures ranging
from50 to 120 C. The nercapto oxadi zaol e 23 can be
prepared by reaction with carbon disulfide, and base
like KOH in suitable grganic solvent |ike EtOf gb

f 100 ® . The am no

H R
3 gaction with Br NP4
ab|| i phasit—sol v \E:;L
Per /ot WRBom t enper aN(r§. F R®
amRfo oxadi azol e 25 £&#h be R?
rPrepgred by first reg the hydrazide Wtk an 3
approOpriate i sothiocyanaté& in a suitable organic

solvent |like DMF or THE at tenperatures ranging from

25 to 100 T. The intermedi ate can be isolated or can

be cyclized &Lrectly with the treatgent of EDCI or

ot her carbBdyTnide i suitable oRggnic solyent like

THE or DMF the /atures rangi ng_f rdin ropm
lO b tihe
p ad

tenper at ur . [Q099], In c@ :
prepar at i K gNnzi m dazol e det geis
illustratedy Ingrstep 1, the nmethiidy est@e is converted
to the benzyl alcohol by standard reductive nethods,
preferatﬂy LA in THE at 0 C orfR'NaBH8 i n Et OH: THF at
room tenperature. Oxidation to the al dehyde can be
acconplished in step 2 using Mn@2 in acetone: THF at

50 T. In step 3, organonetal lic reageants, such as
organolithium reagents and Gignard reagents, can be
added to the al dehyde in THE at |ow tenperature

(e.g., -78 C) to give the substituted benzyl al cohol.
10098, S BAGHEL IRy hERs OF ormBoRiis AT IR drpnlSon. In
step i dittei avinkis sitcdiedhssifpwstandard cBaditiondprefenabde fuhaing mitric acid in

100] Th 0 unds of the present .invention.
EhSe LA Fechnio 5 sRerarhial Mo a0 GRBBHERE i L Ol o
rdo tDBpSERAL 3 SFatbNFAIWAI by | (il dbidlificalbRSiel @8A®Mrated
on the basis of their physitcal chem cal differences b

mimsraloatsd ko @hihnear d). t fiostepskithe estef is prepangdtby stapdard methods
SRR B naV S P2 AR il AMEOB) #,50,), and reaction with

TMSCHN; in suitable organic solvents like PhMe/MeOH or THF/MeOH. In step 4,

I

the dianilino derivative is prepared by heating (60 to 200 °C) the ester with an excess
of the appropriate aniline neat or in an organic solvent like xylenes. For example,
when R! = Me and R*> = H the preferred method is stirring the ester with 10
equivalents aniline in xylenes at reflux until complete reaction. In step 5, the nitro
arene is reduced to produce the diamine by standard reduction conditions, including

by not limited to H,, and Pd/C or Pd(OH),/C or Raney Nickel in organic solvent like
& 3 O [+



crystallization. Enantionmers can be separated by
converting the enantioner mxture into a

di astereoneric mxture by reaction with an appropriate
optically active conpound (e.g., alcohol), separating
t he di astereonmers and converting (e.g., hydrolyzing)
the individual diastereoners to the correspondi ng pure
enantioners. All such isomers, including

EORIr 0 A 2 oA of Lo NBRE DI YEO, dn sep 6, the
deshihy id oyclifationebyciRanias Wik fofmit heidneasenformaiiiid Setarei an

be determ ned by the follow_ng procedure. N-term nal
apprapLate 2gtyent, hl@o%@ﬂ't éltmén‘gﬁly,aﬁhqr\/%’ew@gdqeé ngegual halo the

PUETERE A 5B AAR R S i

f&atie Qiiﬁ)witﬂ'h;d()_}%ﬁ@/d)ﬁ (}thﬁ_fpallﬁﬂﬁ]tmi @élgzeﬂﬂﬁﬁkmg. fry step 8, a halide
measuring t i ncor por at = - phat

RIS, 16, RCoipSL et o0 o S5 phosetat, (AT, s

ahd PE?@ﬁq{i’ .ohéénﬁ- coSQlvnt@ e 'T?IF%H'M&@H BY s&BRY B ibeRARidazole
nme Int VEK1

ods, e presence o . The assay Is carried
ivalkylated 36 givel d neap edugb nuptkeofENpland &3 produdthwhishtareseparable

s R R e e 8 e
The afyldivasacdhplisied B(}Nhé@?gfan alkthMEhﬂbentélﬂc@ ah alityiERiiZde and
ed in DVSO, and

I nhi Bitors are suspended ) al | reactions,
basec llilkdi NgHc omt Ko£Q3 dnesyiableoprgadicasolyenti Hk¢ DMF or THF at

concentratian | % . o~ RECL 1O I Qi L .
tmergca{ﬁstﬁagg}n%%fr% %WP (i‘vvieI?hC ey @g p@tﬁelj on‘dif%'&elgy Qfrious
syntB&tR- MEMoWE khdwn amthd &€ L&Q&k@ﬂfﬁﬁe@ bEloant Int @6 €0,athel ester is

or 45 m nutes. Equal volune of 25% TCA is_  a

dded t
hydrelysized byestandaishsapprifigatian pethade Theeagid it ben §9§vert63 to the

SRR EPIEELTY 8 bR S LA S 1
lisited oot EDCYATHIBE bt PyBOResidthe Mipadeintahedrakylomiee trosuitable

air-dry prigor to adding 30 gL/well of Packard
ofgapicobyents likg DMEq THIFar anethylen d%d using a Packard

£} i 8 .l i .ye
(APBFRHe 5  S5 R EERUSEe, S BRI 00 v
pfioD 1) He Ttngplihgl provddnre withpthe miligo weter Shhal r¢actoar descripteon is

eabol;)/'ﬁi[kl%f;ﬁéatgﬂ? g&ep{;ofjgydffggthgﬁtp?%gis \1/18 'nec%) {(r)pl%ggrgogted R®asitis

e
present in the aniline from the beginning.

[0097] In Scheme 3, the preparation of N3 alkyl amino benzimidazole derivatives is
illustrated. In step 1, the terminal alkene of the N3 alkylated benzimidazole
hydroxamate is dihydroxylated using a suitable oxidant like OsOy, in suitable solvent
or KMnOj4 or I, AgOAc, AcOH, water. The diol is then further oxidized in step 2
by NalO; or Pb(OAc)s; 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/OsO4 or KMnOj.
In step 4, the amine is prepared by reductive amination using standard methods such

as Na(CN)BH;, Na(OAc);BH, NMesBH(OACc); with or without AcOH in a suitable

31 °



| lc active |lip active 18i active 29c active 29
active 29s active 29t active 29bb active 29111
active 29mmm active [00103] Adm nistration of the
conmpounds of the present invention (hereinafter the
"active conpound(s)") can be effected by any nethod
that enables delivery of the conpounds to the site of
action. These nethods include oral routes,

sélO%r[tasgt&? QE ﬂ?elth 1 ?ﬁon&a ra@é%ﬁ[r?k or HRE! 'Iﬂ@ pQéfQﬁhtédﬂeHchon

ravenous, aneous ramuscul a
amiration aswkraa&t ﬂhé aﬂdehyde oith, arhidp] thBH(ﬁAb)gcdnﬂl acetic acid in
adm ni stration. [00104] The anobunt of the active
MeSADBURAMAERPFHERYr ed wi || be dependent on the

[(ﬁﬂgg QEfhentel @%Léstt 1aRR LR Pretp tiof 68 lcbipoidst (Hechg bpQESEhv&ition

condition, rate o n1n|stra I on,
witespWsis heterocgaéhd. He stpnip chentethybestdras dmnmrtedl toothe dfydtakide by

stz it bodtarie 2 p Sulle Seivniike, BEYE at SoesromS g g to
1@@%! waé a&guea%te@@aych@ a&ﬁ\%ﬁb Ilg/thea %étpaﬂedtlﬁf c’s}laﬁ@auo%@mh the

g ay, I N Si ng e divid doses. For
apmnmte tdagsntv\ﬁ at dxaadrmlct 2k the éwé@mde ipgeated wtb/au@ythoformate

iR Srihcuthigie dl SRR Eilr Rt ih b FERle prppni

scﬂfzéift@ﬁc@i}f_dO[—mgb@eﬁﬂad t IpBiﬁhﬁesI (58N 20ELTHAt Eor Mididx§ d¥adiazole
ot her cases 34 0 still |arger doses may be enpl oyed

22ithe durdrazigigssangbasyclivad nwith phosgenetgreg tphosgeng\qaybglent like

RS AT AEATROE B, S AR LR 6B
tegﬁigfd;&ts 'g;h(glﬁg tfione Stt)onjp (1)]21(1‘11 deiSl"hb anétpﬂito afkad&aalesl'ﬂ ean be

preibien B CBRetoR Iyt RARER SN 238 etk Bke KIQBh SHisBI organic
SIE MLt e i o i
canabdo opta by meatidn oyitd BpBsanidabaisel tike NatHCOms tim b Gluitalde biphasic
S(Il\%nt system like dioxane and water at room temperature. Finally, the substituted
amino oxadiazole 25 can be prepared by first reacting the hydrazide with an
appropriate isothiocyanate in a suitable organic solvent like DMF or THF at
temperatures ranging from 25 to 100 °C. The intermediate can be isolated or can be
cyclized directly with the treatment of EDCI or other carbodiimide in suitable
organic solvent like THF or DMF at temperatures ranging from room temperature to
80 °C.

[0099] In Scheme 5, the preparation of keto benzimidazole derivatives is illustrated.
In step 1, the methyl ester is converted to the benzyl alcohol by standard reductive
methods, preferably LAH in THF at 0 °C or NaBH4 in EtOH:THF at room
temperature. Oxidation to the aldehyde can be accomplished in step 2 using MnO,
in acetone:THF at 50 °C. In step 3, organometallic reageants, such as organolithium
reagents and Grignard reagents, can be added to the aldehyde in THF at low
temperature (e.g., -78 °C) to give the substituted benzyl alcohol. The keto
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exanpl e 5-fluorouracil, cytosine arabinside and

hydr oxyurea, or, for exanple, one of the preferred
anti-netabolites disclosed in European Patent
Application No. 239362 such as

N-(5-[ N- (3, 4-di hydr o- 2- et hyl - 4- oxoqui nazol i n-6-yl met h
yl)-N- et hyl am no] - 2-t henoyl )-L-glutam c acid; growth
factor inhibitors; cell cycle inhibitors;

rcal ati.n ant| i,otics, for
OGRS W BE 8 AEBARTPE A HLAY 8
st@ahddrd B&Edﬁi’&%ss»ucﬁ & SRR IResMdrtif okide@els such as
Nol vadexTM (tanoxi fen) or, for exanple anti-androgens

[60108] as Cgbgd@mpqunds of the present invention may have asymmetric

- cyano- 4-f ul _phonyl ydr o
cgbon, ARP; PDlss AT RERA S ol oy el il B R ua
diakRAdoRA orMi Hasis AE fiepvistysiexl oki@yhicadiffdrences by nietinris kaown
sequential or separate dosing of the individua

t dhm ehlled ofn the eHbdoR exmnlmelyy TeheoppiaeieRkE ey dEctional
gﬁ%ﬁ% e@@{an%%@érﬁted éo vél'tlBg 'iﬁq en%Hﬁ&rﬁPJ fixture
m ni s I on sul e, pl ,

ora a table
imo v ellasteswsﬁalcn adxtusd gseactfonr mithatn mppropsxatwbpﬁm,lly active
suspen3|on I,njection as teri

C@apw fe-8-» sﬁ%‘ﬁ@ﬁg .r ggggglgg nihes AEgsteraogiers gpelc gpaverting (..
h R {RiviBSal AlaRdrBSHER o Othe CoRREPoRBiInk Pure reﬁ&ﬂtﬁ‘)‘mers

a n1n| ?ratlon as a suppository. The pharmaceuti cal
Atlo s isimers, niaglublingi diastercomerosagaueprand pwit etahtorhens are
SI g&l e, adm ni tratl on of precise dosages. The

ﬁeéjtaélﬂafté)g etlamg)lntl on will include a conventional

mﬁelpaceutrhs alcti 6y ldf ethe LompXalP o the Fekedt GRERAGMUNaY be
according to the invention as an active ingredient. In

detemined iy the fallgwingcprocestuse. he-torednali ;afis-tgged, constitutively

‘{% rfggﬁ?g;e} %g} Eﬁ?‘r’getgﬁégn%laf? aagﬁ]Pﬁ { Iﬂ%ﬁléﬁl Sﬁ’ “onventional

mietHods Aehsa |l 5abkce1994,5255p866-0P0)s Te aativity 6f MIBKIG askessed
in sterile aqueous sol utjons, for exanple, aqueous 35

°D wpmgethe Ingoggition ofge:fmb@eplm fwmdmsP Pé[l% puigd¥ggninal
L 0
H o BN THEA T Xorred o s cont in ontfteg, b S8 Rhtional

miétHod§ N tﬁé ﬁﬂe&dneé Sof MIERI. and: \aaeray0iss c@xrr@anbat m 96-well
sol vent S. ﬁhar nmaceut i cal conposi tions may

pelagiopglgne p@&mt chingelftion gzure g )efrwr@es:ﬂf %%mM Hepes,
I ord rs

pHsPYol & PR e RS M B RrdPior g, (M, SEiprndUifdate, 5
nM(D"lplr SN, MEKA Na@B 1 GiM Emcmhblmaﬂe%umhaymanso and

together wi th various disintegrants such as starch,
alhregrtions, meludingrpentrols are performed at a final concentration of 1% DMSO.
Reactions are initiated by the addition of 10 uM ATP (with 0.5 uCi 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
uL/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
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certain conplex silicates and with binding agents such

as sucrose,

gelatin and

acacia. Additionally,

| ubricati ng agents such as magnesi um stearate, sodi um
lauryl sulfate and talc are often useful for
tabl eti ng purposes. Solid conpositions of a simlar

type may al so be enployed in soft and hard filled

gel atin capsul es.
| actose or m |k sugar and hi gh nol ecul ar

5 nclugﬁmg

active co

Pref erred

ol yet hyl ene gl ycol s.

[60102] | Xi r Tharfellewiigr &npdind® vidre eagliihted Shithé iabovd Assay and
nmpound therein may be conbi ned with various

mat eri al s,

t her ef or e,

When aqueous suspensi ons

feundde bapefiyeor 1 avoring agents, coloring matters or

dyes and, if
suspendi ng &
wat er, et han
combi nat i ong

C‘é’?’?l;s":“%?#ge"m ST f

1\gen et her

agents or

M}%ﬁlﬁwg?’l uents st

iIch as
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apparent, tg
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t her eof [ 00109]
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Kose skilled i
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known to t ho<8™OKR| ed in t} 36 0 [00111] The
di sclosures Tn this application of all articles and
references, including patents, are incorporated
[00303] n by Adefieisatiom. ¢f00the 2jcomipeundsy eoft ither ipresent invention

sl e A E Pl g RS L i

greititter B 4oV ST

dél%l%eopfhe%ﬂhxi)bhndsOtottﬁ@si&p@l_caicﬁibﬁ. TREQRCRASMbESIndRIFE lokd) @6utes,
in them [00113] The starting materials and various

intracegdenali seuies. npayerierabiinigetinad (includinge dnfrAverus) subcutaneous,
our

in ramu%glﬁar, Pnrtrgggg’csgr M %s?&%ﬁﬁ:hﬁ laJuY rettal ia!hﬁﬁ]lisqra%%g.ani ¢
[00104]

on the subject being treated, the severity of the disorder or condition, the rate of

The amount of the active compound administered will be dependent

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
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conmpounds, or prepared using well known synthetic

nmet hods. [00114] Representative exanpl es of nethods
for preparing internediates of the invention are set
forth below Exanples Exanple 1 HO NOH N HNF
Br \=N

7- Fl uor o- 6- ( 4- br ono- 2- net hyl - phenyl am no) - 3H benzoi m d
azol e-5-carboxylic acid cycl opropyl net hoxy-am de (Ha)

.00115] Step A: 3,4-Trij . -5-nitro-b - -
S 5852 5P o B et AR g R SRR L e
pFRAd e that subh Hdefldosdd? @A firdt Udihidigd Nintd” iséverdll Smals doses for

added (8.4 nlL, 199 nmol) and the m xture gently
admjristeagion shroughopt the|dagr obenzoic acid 1 (25 g, 142

[@;@éi 'S aeldes ti'v?lc% 5%1%%'3:3/@?% R Mt g%rap;hgr may

browni shyel'l ow"sol uti rrreéed for
invViolvd 6% &t mbkdl ther ArtiRinidd Sub@tkes, dbr ctangsloph®k aeledfed from,
reactiqon mxture is poured into 1 liter of_an .
forc exampler mifplie jriaibders, do expsnnle Vinblastigeet Aylaging agepts, for
1) .The e or ] act s S |
o oy oSO r S CRAB B L. ® Blifnblbifles, for
example Saflyeblravil soitosine ddabinside iadd ihydsxypeader) fonexample, one
hexanes. and stirred for 30 m nut after_ 37 i ch
of jthe. preferred anfimetabplites 6}591@5 iy o?atg}tegﬂpvﬁcatlon No.
I r 1 @8 . o = 5 N-
) (SR Py G R0 3ty rhechy-N
méthamino P2 3hatioy])Hurghuarbicnadid;o- promdbi factaciiohiBitpe01ee] cycle

inhibi q?.%rg{n)xﬁgq%rglgﬁh% Z@%fblé)ol{tgis,g g?rfjie?(g%)pkp a natm%rfgin( 2 n};Té:omycin;
erzydned; tori dxabhPI iRtetelion? - ARNZAI-Rordtdnds, Xof %ﬁatﬁfjle%tisestrogens
mml ) in 30 nL p

water at 0 Cwth stirring. on
suabas| Nelvadex8Y (lamesifewnerhiarresaimale angicidrogsns s as Casodex™

B TG Tt ny ol RTR L D BRI B BES Xt e e | <
(t€ifabRehetIRy] Prépimahiled).C SOth 3brgointireathent miag fbigl dcliieneltibg way

of the simultaneous, sequential or separate dosing of the individual components of

treatment.

[00106] The pharmaceutical composition may, for example, be in a form
suitable for oral administration as a tablet, capsule, pill, powder, sustained release
formulations, solution, suspension, for parenteral injection as a sterile solution,
suspension or emulsion, for topical administration as an ointment or cream or for
rectal administration as a 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.

[00107] Exemplary parenteral administration forms include solutions or

suspensions of active compounds in sterile aqueous solutions, for example, aqueous
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until pH of reaction m xture is near 0. The reaction
mxture is diluted with water (30 nL) and extracted
with diethyl ether (3 x 50 nmL). The conbi ned organic
extracts are dried (MgSO4) and concentrated under
reduced pressure to give 14 g (95% of pure desired
product: M5 APCI (-) mlz 217 (M1) detected. [00119]
Step C. 4- Am no-2, 3-di fluoro-5-nitro-benzoic acid
| uti.on of TMS

oEiP AR ebRaher o slittort's Sybh ol kit Yon BYRuitaply butfered

ifakdiesi.t o a suspension of
4-am no-2, 3-di fluoro-5-nitro-benzoic acid 3 (2.00

[09198] mml Buitgblo pharmaegutigalcaymigrs ketydednerhdi rﬁllersg water

P SRIREroRIE PLRHE: , Th R FRPLEC! BnBloillit b0l desied.

c&t&nfm!dttﬁmakéiﬁgﬁsﬁenﬂ\/&dﬂ @szﬂmﬁirhlgﬁ,ebmderd,eaichﬁmd ab& thehtke.
careful addition of _acetic . acid. The reaction_is then

Thunios A4l adwinisiragien, tabigticontaiiag ¥RQUs SREIPIFnise siGhPS citric acid

SRSy o5, R B Sl B i

cdta@nncnmp&xf kilioates andi witlo-titnding aigghtansunb-dsesweoose, gelatin and

hyl .ester 5 122 . .
acpojan) AadiBoralty; Fubtigpuntcassis weh & mgee%wpét%&tﬁwd@a fguryl
siftfd and tfle ar® bftdn WEEH) féﬁtaﬁléﬁﬁ% gﬂg@bsw x¥l 1& %ﬁlpbﬁgomtbf a
and ortho-toluidine is added
simglac typemayi alsmbeeemglohehmmamdmafd ﬁbled/\getlatlrmapsulﬁsq gPreferred
fter 36

h
Sl SRR P8 BRERS SR ShaReh SprglBliar weiam
p%&tﬁgfﬁﬂe Wifdalsdi avien afiicbts sadpdnyiesN6f elikird) akOdesnad ot Dral

solution. The aqueous washings are extracted wth
adthisistationt ther activge compounde dheseigamay bgt perabigedr with various
concentr a n
<RS0 LR R SREn ENBL BRGR Yooy T AR i iin
agdﬁtmg;bsp?dnﬂingag@ﬁh tbgetherfwith @ithehtssueh as Waﬂ&ﬁieﬁgmtz)l ipfopylene
nmet hyl ene chloride. Three fractions are recovered.
glyrel. glyeerin, op combisationsshereaf | y cl ean by HPLC. The

[ngpglngas tl}\/iae:t}fo%irs) f'lg'gpéﬂ;l'lg ?m{o]us Ha?rﬁlcefuﬁ@eﬂtéomsﬂfoﬁs with a

Irst ractl on IS
speoificeamhouat eﬂacmd epmpednd e lqmbmsur wilhbelappardntirtattibee skilled

Wi t.h dlet? et he Y ]
ing &5 r @l pF B SRR SaS?g RISl qutl
Pﬁ%l?shf% x}gﬁag}% EQ@J pal gt Eh%ﬁ%%hs?t ep E

I ani no- I H benzoi m dazol e- 5- car boxylic
[0831Q] net h¥he emles?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.
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[ 00124]

4- Am no- 3-fl uoro-5-nitro-2-o-tolylam no-benzoic acid
nmet hyl ester 5a (1.57 g, 4.92 nmol), formc acid (25
m., 26.5 nmmol) and 20% Pd(OH)2/C (1.57 g, 2.95 mol)
in 25 nL EtOH are heating with stirring to 95 T. After
16 hours, the reaction mxture is cooled to room
tenperature and 0.5 g 20% Pd(OH) 2/ C and 10 ni formc

(@t 25 s dSalpRaR ' dni] othnlioRiong of allcEsteS and, fgenees
i el t dth h
B o e e o concentrat ed
[0Hd21 r edUdednynnsienus Hlugirated furthes byethe feltpwing gkanples which
i i T . t i | .
o} 8 Ak, A DO G P ST Pl i

pisve@uidedéscbledinatierat preci pitates. The product is
col | ected by filtration. Repeated Et OH cgncentrati on,

[Mddlict 1 iTherdatigg magugly and; Yarioys infsppedintey mayobe gbtained

49 .desi pr. i P . il Z :
Y o SoBHRH" At PRGNS ot imi iRy iRd Blganic
cGimppurlds, o-greparedudting weld known 2ymthétivhethbdnyl am no) - | H
[l?(ggégg]m d%glre%ergat?vaer eb)?a).I%IIlI!CSCO gnlet oﬁ?tt&y {)reggr&r?gr ingcgrmediates of
tHe {RVERToRaF &t kst bagivno- | H-benzoi m dazol e- 5- car boxylic

acild nethyl ester 7a (2.00 g, 6.68 mmol) is suspended
in 1:1 THF: MeOH m xture (60 nlL) and cooled to -78 C
under a nitrogen atnosphere. A solution of NBS (1.20
g, 6.75 mol) in 1:1 TH&&%!F—S(s m) is added
followed by a McCH (5 nL) solution of TsOHH20O (1.9 g,
10.0 nmmol ). After 30 minutes, the reaction mxture is
warmed to 0 C and then aExample hour warmed to rt.
After 16 hours, nore NBS (0.12 g, 0.67 mml) is added
and the reaction mxture is allowed to stir for 3
hours. The reaction mxtture i s quenched by the
addi ti on of 10% Na2 dolPion. After 30 39 0
mnutes, the reaction mxtiyre Hs diluted with water
and ethyl acetate and the Al epar at ed. The
aqueous layer is extractegd with hyl acetate. The
conbi ned organi c extriidtsyar & dried B'Na2SO4) and
concentrat ed under reducetN pressure. The recovered

A, . . hl ok i . .
e e T e Y R
380, 378 (Ml Bicidaiclsprapylielionyeshidt 0Q&p7] Step G
7-Fl uoro- 6- (4- br onp- 2-met hyl  phenyl am n%-] H

[¥A3hi i adizgids- 53 dabbbuarpicriierkeniei apig 28] o

[ogrzlgrig?g?' A §4iRf QMFRs 2ieBB 0Nl BEESH! RITk NO) chitdeB VAR 1175 dnL,

H;SO4. Fuming nitric acid is added (8.4 mL, 199 mmol) and the mixture gently

stirred. 2,3,4-Trifluorobenzoic acid 1 (25 g, 142 mmol) is added in 5 g portions over
90 minutes. The dark brownish yellow solution is stirred for 60 minutes 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 (MgSO,) and concentrated under reduced pressure to give

a yellow solid. The solid is suspended in hexanes and stirred for 30 minutes after
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carboxylic acid nethyl ester 8a (63 ng, 0.167 mol) is
suspended in MeOH (1.5 nl) and 20% NaOH (400 Al) is
added. After 16 hours, the reaction mxture is cool ed
to 0O Cand 1 N HCl1 solution is added dropw se until pH
iIs 2to 3. The reaction mxture is diluted with ethyl
acetate and water and the | ayers separated. The
organic layer is mashed with brine, dried (Na2SO) and

Egg&;‘ rﬁ%lgtaita gigtﬂegg E}VS U{.‘ﬁ'@p A%%‘I %fé?ltrﬁ@' élgcésag a%ngf}' yellow
s&MMﬁmt(t)em)zzdg p)t@@ectdus APCl (-) m'z 364, 362
(M1 Br pattern etected. [00129] Step H.

[60127L0r o- §tep4B bffmnﬂnsedw?quaﬁr@ﬂmémma)aq#

[@512?@:0:“0 %?ﬁoxsﬁ}ér&?{}& Ilgé ?%gé&% in water) (35 mL, 271 mmol)

is/added 86 @-s6hufién Ff QA4-2rifiedrbslnipbdeyreiviacid)2 (115 f)&TAR M) in
azol e-5- carhoxylic acid 10a (48 0.132 mmo|) is
30imbowater af @ ' Withrgtirripgt h{/pem éom@n?ﬂﬁepu %fealp@omn dprdroxide

oS BEg e ool ) pR e r 2

hoyrs] thp reaption nmtth;d is byoled xy0 Sriand corvgnirated HOM idear¢fally added
. 0. WO 00420 i s .added. After the

upptd phrrartion e dt Beat Ond hhrsektipg gt g At water (30

nﬁgtdﬂﬁe&nﬁ&@ﬁx’&lﬁpﬁe&m ethiAEs 230 MmPS. UTAE @dmbiRaIGEBmic extracts

[ 'ution l'ayers are separated and the organic
atea;read Mz hmd oancdmtratedtunder sdupesHIESSUBN D give 1d.g [3360) of

I d trated
SiedER Lt WRABGED) Mk AT RReEaE on by Foc
[(f(ﬁllyf e W ]Sfbp@ AL angrdb Sfbﬁﬂu&'hlﬁhﬂn@béﬁék%cmgrﬁemﬂ dsteP %)
ggure desired product is isolated: MS ESI

1433 Ak Mo wmt@frBMSd@mﬂ@banm l@anqsg&&mL 13.75

ﬂ%%ﬁma%é% 1€ RherRfl 6 Ghopi R S fforo S I0Beh AN 5 .00

g/943 thhol)lir) 25 MI06f (4dﬁ THIH"Me(ﬁ-I 36 0(90 udddr, nifodéh 4tthosphere.
2H) 2383@086m111 0.41. (m 2H), 0.13
Upgp @ppletionrofy 1(131%6%'“0“(39@1@53 sy warmel &%)TOOMWBF@MC

A%te'rzl uor o- %pé#e nyl am ndg?%oﬁ-leg}éar?ze o1 |S r%es Y efl by thg g? eful a}didguon of
actictheitet Thd reasti@r is(thém koncentrated under reduced pressure and dried in
vacuo to give 1.95 g (92%) of pure desired product: MS APCI (-) m/z 231 (M-1)

detected.

[00121] Step D: 4-Amino-3-fluoro-5-nitro-2-o-tolylamino-benzoic  acid
methyl ester 5a
[00122] 4-Amino-2,3-difluoro-5-nitro-benzoic acid methyl ester 4 (12.0 g,

51.7 mmol) is suspended in xylenes (60 mL) and ortho-toluidine is added (55.2 mL,
517 mmol). The reaction mixture is heated to reflux with stirring under a nitrogen
atmosphere. After 36 hours, the reaction mixture is cooled to room temperature,
diluted with diethyl ether and washed with 10% aqueous HCI solution. The aqueous
washings are extracted with diethyl ether. The combined organic extracts are

concentrated under reduced pressure. The residue is dissolved in methylene chloride
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[00131] Step A
4- Am no- 3-fl uor o-5-ni tro- 2- phenyl am no- benzoi ¢ acid
nmet hyl ester 26a [00132]
4- Ami no- 2, 3-di fl uoro-5-nitro-benzoic acid nmethyl ester
4 (23.48 g, 101.1 mmol), the product of Exanple 1,
Step C, is suspended in xylenes (125 nL) and aniline
(92 nmL, 1011 mmol) is added. The reaction mxture is
[ 5. r. 16 r d h
B AR ot e i SO Bty BhbE myH efiFRE cRlbrce.
TM&Cfr@&ttoak ar® bﬁcoOéredOlTHei first (Z higery &8 hetlyaciear thyIIeBlL(ed The
Itration_ an washed wi th xylenes and th

seivopic) ) el oimda 36 Shciote s oply patoed et T B faction
%’ I&%Hc@ﬂi’ra?&i el duded 2{ algcg rﬁ'itﬁfr%geélp\gg% ngttheyl Lifer to give 11.2

trate 1s concentr ressure,
gr(68%3 sﬁblemddésired@td@dcmlm bitigla ryeHewaolid fMSSARA ¢ hmc il (M-
igtlug silica gel eluting with nmethyl ene chloride.
ifigediedi red fractions are concentrated under reduced
[(U123pure 'x'Sﬁzlpg' Ee a 19,6%0- 3%@%»%‘6 gl be?zz&ﬁrh&&%?etﬁgarboxyhc
with diethyl ether to give .91 nmol)
aygigiheshylester dawhi ch is pure desi red product Conbl ned

[W?rcge%/ c‘%‘glg{ S% %lgl ?%g{oe-g-%olywasmmocgen&o&: aci rrefeg%ﬁyl ester

54 (FbPQr 9:96 phac)) mm&%ﬁqﬁgonm % 61) and 209 PROH)L/C (1.57
acid nmethyl ester 27a 134
842 Agimpol- in Ypmd- EtQthar@ahczanpgémh slitring 10 84261 cABier 16 hours,

5 55 538 S S B 28 P15 1o

mIforhid #cidhddudo | THeXelctivh)mixhige 34 hdatetods °{DwﬁhfsﬁfnﬁngAﬁer
hours under _N2 and then at 95 C for 16 hours.
16 dours; the repgtian wixturecis foaledits rPeBHemPeREE 2nd rfateawdthrough

C%Ligtr?ﬂ{ ﬁkr $ith 946y, fl?ﬁé fiftratd 35oAGentf g{él'cj‘ln%{dr'éy dggé;&e g:‘e%ure until

ate 1s O concentrate

therdessert protloctgiredpizatyse| Tleendesorkd grodibeissolleded by filtration. The
riturated. with diethyl ether to give 13.

flfats Feopeeping a&@ts’d%{? © deyizgd RIpfcy Pr%@ltamﬁle w@duct is

C(gﬁeet%’ée?tsg}a (f%mﬁe%?%ﬁéd Et@}ﬁeglceﬁtrﬁtléﬁ Zprg&fct (ﬁ‘ﬁr@ion several
tilnep Recovered 1. 09 g (74%) pure desired product MS APCI (+) m/z 300 M+1)
detected; MS APCI (-) m/z 298 (M-1) detected.

[00125] Step F: 7-Fluoro-6-(4-bromo-2-methyl-phenylamino)-1 H-

benzoimidazole-5-carboxylic acid methyl ester 8a

[00126] 7-Fluoro-6-o-tolylamino-1 H-benzoimidazole-5-carboxylic acid
methyl ester 7a (2.00 g, 6.68 mmol) is suspended in 1:1 THF:MeOH mixture (60
mL) and cooled to —78 °C under a nitrogen atmosphere. A solution of NBS (1.20 g,
6.75 mmol) in 1:1 THF/MeOH (5 mL) is added followed by a MeOH (5 mL)
solution of TsOH-H,0 (1.9 g, 10.0 mmol). After 30 minutes, the reaction mixture is
warmed to 0 °C and then after 1 hour warmed to rt. After 16 hours, more NBS (0.12
g, 0.67 mmol) is added and the reaction mixture is allowed to stir for 3 hours. The

reaction mixture is quenched by the addition of 10% Na,;S;04 solution. After 30
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6- (4- Brono- 2-chl oro phenyl am no) -7

fluoro-3H benzoi m dazol e-5-carboxylic acid nethyl
ester (Sb) [00135] Step A 6-(4-Bronophenyl am no)-7
fl uor o- 3H benzoi m dazol e-5- carboxylic acid nethyl
ester 28a [00136]

7- Fl uor o- 6- phenyl am no- 3H benzoi m dazol e- 5- car boxyl i c
acid nethyl ester 27a (4 99 g, 17.51 mmol) is

sol ved i N N di net
i S hebon tif ofbley VA ot o o) S agd she lpvers
sépatdtell. anek ddueoustlagdriioBxtrdttedt witle efh§1 Sdetdté. eUhééorhsiaéd organic
tenperature under  N2. After 30 mi nutes, the reaction

exfracts e dried Gﬂmﬁ@h)e@dwnﬁwaﬁddmpmdwedﬁeﬁéwS The recovered
I
scﬁﬁf rtx%:?a%cﬁ?ﬂ lg{ﬁﬂeé dﬁﬂ&fdestg gWeI ?&) r y)e% ;Elﬁ‘%g%éu%ﬁ product:

urels oasepara

I\/ISABCEQIHVm/tzBSGm?Gr(mdBr pitteyil) Reetedt € and the | ayers

ar at ed, Theaueous la is xtracted wi th ethy
001e7hc . F48 conbf ned Jr@éf%@ Foiee-<-ag ! mgm@lammo) -1H-

bécflr}{)g,gd%%?§6%g Ay Lefjopnce wth brine and then are

concentrat ed under reduced pressure
[00428lyi el d7& 1RG0 G-(A1x0Mp-Dinetltyd-phemydardew)-1 Bebqnzoithidazodes5-
a tan. soljd. ESI 6. (M+ Br, pat
Hoodlicand mﬁ%ﬁe@?é @%mge 00&%519@ is‘sipmegrief 1 Mo (1.5
it G %% RGAOTT 09,9 T’é ddggnz&ft&‘ FORBS; RreCRAARMY tnisture is
aci d net hyl est er
cal¢dt toB0 d’ﬁbarmhbrN/I}Km smdx)tmﬁ-r&laddecbdﬁ}pmwmlnpﬂaz @l o-%- dhe

rq%ét?(&x lLic ciﬁxtq?%q&% fﬁ“&slter 28a 6 38 a?1§7té7r}{yjersngrgpmated
ThE %Péaﬁ{coﬁa%ﬁ il with Qﬁ‘nﬂ dkiéd Wamj))anuscc%&ﬁf&t&ﬁ ufider

solid and"the reaction mxfure i's stifred at room
reduendeprassureetouginie S8NAg (PE%0) of Hesiredaurodunt: MS ABCI (+) m/z 366,

ST Brarier Secisdo 08 K2CL OF ate P odoasbrris b e

dsiedied.i on to give a suspension. The resulting solids
are collected by filtration, washed with water and
[091290hy| ebtarr andl dri ed-Kluerer6-(Edraneat2-matiwdphewyignino)-1H-

oo s ot LA g SR PO 2 2

[MQS(HCI ed. 7E’hﬁﬂ@-|6€(44)roﬁomhﬁthyl=lphéﬂylarhlno) 1H-benzoimidazole-5-
carboxylic acid 10a (48 mg, 0.132 mmol) is dissolved in 1:1 THF: methylene
chloride (1 mL) and Hunig’s base (0.23 pl, 1.32 mmol) is added followed by PyBOP
(82 mg, 0.158 mmol). After a few minutes, cyclopropyl methyl hydroxylamine
hydrochloride (20 mg, 0.158 mmol) (WO 0042022) is added. After the reaction is
complete, the mixture is partitioned between methylene chloride and saturated
NaHCO; solution. The layers are separated and the organic layer is washed with
saturated NaHCO; and brine. The organic layer is dried (Na,SO4) and concentrated
under reduced pressure. After purification by FCC (elute with 20:1 methlene
chloride:MeOH), 25 mg (45%) of pure desired product is isolated: MS ESI (+) m/z
435, 433 (M+1 Br pattern) detected; MS ESI (-) m/z 433, 431 (M-1 Br pattern)
detected; "H NMR (400MHz, CDCls) & 8.15 (s, 1H), 8.02 (s, 1H), 7.28 (s, 1H),
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HN/ FC ~=N6-(2,4-Dichloro

phenyl am no) - 7- f | uor o- 3H benzoi m dazol e-5-carboxylic
acid nethyl ester (8c) 1001391

7- Fl uor o- 6- phenyl am no- 3H benzoi m dazol e- 5- carboxylic
acid nethyl ester 27a (1.00 g, 3.51 nmol) is
suspended in 1:1 tetrahydrofuran/nethanol (20 nL) and
cooled to -78 C under N2. TsCH H20 (3.00 g, 10.50

) 44 I d hl .0 | ni O] 95
733 U G, b B o R F R P Gy o
0i43 (MEDABM. 1, 281t FFNMR @760iHH, CDTIgNd 34/0817s)30

mnutes later warned to roomtenperature. After
stirring for 16 hours, the reaction is conplete. The
reaction mxture is queng qg Q the addition of
aqueous saturated sodi um 'RU1%ite solution and
diluted with ethyl acetate and water and the | ayers
separated. The aqueous J aygl, is extracted with ethyl
acetate. The conbi ned oroan|g3extracts are washed
with brine, dried (Na2SX d_eancentrat ed under
reduced pressure. The @ toI idresidue is
triturated with met hylhgheychForide to yield a white
solid which is collectedgty filtration to yield 1.05 g

0 f i . . . g(+
ARl a1 iR g i fer 270
[00TBB H FBlep~ At WM minb-3-flidrro-S-ritk062-pherBlamino-behaodr oacid
pﬂ;&gla ] no) - 7f | uor o- 3H benzoi m dazol e- 5-car boxylic
MEyEStRE ester (8d) [00140] Step A 4- Anino-3

[00139) O- 2- 42 hindor PRNRRYS-8HiRGberzol bE@-RBMFPESer #4848 g,
met hyl ester 5b [00141]
101 Ammal),2h@ peidukc ol BxBaple tly Stepetizisisusprodet] metylsies €2emL)

4 (1.50 g, -6 i ded. i n xyl . (7. .
o et e 1S B el G et Mo B b 125 o
foﬁg%eg\ﬂrg :ﬂ:ﬁdéreﬁgt TRR r@hotiol! RixesreSik IcobRE BlrodfhCefaptffE 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 27.69 g (90%). MS APCI (-) m/z 304 (M-1) detected.

[00133] Step B:  7-Fluoro-6-phenylamino-3H-benzoimidazole-5-carboxylic
acid methyl ester 27a
[00134] 4-Amino-3-fluoro-5-nitro-2-phenylamino-benzoic acid methyl ester

26a (16.70 g, 54.71 mmol), formic acid (250 mL, 6.63 mol) and 20% Pd(OH),/C
(9.00 g, 16.91 mmol) in ethanol (250 mL) are stirred at 40 °C for two hours under
N, and then at 95 °C for 16 hours. The reaction mixture is cooled to room

temperature and filtered through Celite rinsing with ethyl acetate. The filtrate is
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stirring for 6 days, the reaction is conplete. The
reaction mxture is cooled to room tenperature and
diluted with methylene chloride and filtered through a
silica gel plug eluting with nethylene chloride (1L)
to give an orange filtrate. The filtrate is
concentrated to dryness and then triturated with

di ethyl ether to yield a bright yeIIOM/ solid. The

i d. Th I 1. ed
PR Dlegh et e B elOh S0l o e B if Fheeed
vﬁﬂ’Qhe(hy) eﬂ%ﬂt&%@e (IB/'%ﬂZ)g M@%ﬁﬂe dEQ&a‘}ﬂrﬂ)d&E aP akan solid. MS

4- Br ono uoro Iam no -fl uoro-3H
Ad’ A0) mzRBodMt B- d@éﬂctﬁéx S aPet(- WWMééﬂQﬁC@@
[00143]
4- Am no- 3-f | uor o- 2- (2-f | uor o- phenyl am no) - 5- ni t r o- benz
oic acid nethyl ester SBxamplBwerted by the
reduction/cyclization and brom nation procedures
al ready described to yield the desired product. M ESI
(+) mz 382, 384 (M, 8t _patfern) detected. Exanple 6
H3COO HN HN/ F C 44 §6- (4- Chl or o- 2- net hyl
phenyl am no) - 7f | uoro- 3 ficdazol e- 5- car boxylic
aci d nethyl ester (8e) ,
7- Fl uor o- 6- o-t ol yl am Y- H- denzoi i dazol e- 5- car boxylic
acid nmethyl ester 7a is‘ converted by the procedure
aJ-(équmd-ésdrloimephefnytanbnD)W-g)fbiorm-ﬁH-bemoiapidazole—S—carboxylic
N-chl orosuccinimde is use%i nst e&a
N- br onosucci ni mi de, @&AMetY 6K ((Besi red product. Ms

[(ﬁﬁl.’oSf +) rriS {_13344 [53%@ B@%o ﬁ%ﬂﬂ@th%} '7%1113% 8¢k BSzoimidazole-5-

carboxylzc aczd methyl ester 28a

=N

[00136] 7-Fluoro-6-phenylamino-3 H-benzoimidazole-5-carboxylic acid
methyl ester 27a (4.99 g, 17.51 mmol) is dissolved in N, N-dimethylformamide (275
mL). N-bromosuccinimide (3.15 g, 17.70 mmol) is added as a solid and the reaction
mixture is stirred at room temperature under N,. After 30 minutes, the reaction
mixture is quenched by the addition of aqueous saturated sodium bisulfite solution.
The reaction mixture is then poured into a separatory funnel, diluted with water and
ethyl acetate and the layers separated. The aqueous layer is extracted with ethyl
acetate. The combined organic extracts are washed three times with water, once
with brine and then are dried (Na;SO4) and concentrated under reduced pressure to
yield 6.38 g (100%) of the pure desired product as a tan solid. MS ESI (+) m/z 364,
366 (M+ Br pattern) detected.

[00137] Step B: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3 H-
benzoimidazole-5-carboxylic acid methyl ester 8b

[00138] 6-(4-Bromo-phenylamino)-7-fluoro-3H-benzoimidazole-5-carboxylic
acid methyl ester 28a (6.38 g, 17.51 mmol) is dissolved in N,N-dimethylformamide
(275 mL). N-chlorosuccinimide (2.36 g, 17.70 mmol) is added as a solid and the

reaction mixture is stirred at room temperature under N, until the reaction is
42 °



7- Fl uor 0- 6- (2- net hyl - 4-trf uor onet hoxy

phenyl am no) - 3H benzoi m dazol e-5- carboxylic acid
nmet hyl ester (8f) [00145] Step A. 4-Anino-3
fluoro-2-(2-nethyl-4-trifluoronethoxy-

phenyl am no) - 5-ni tro-benzoic acid nethyl ester 12a
[ 00146] 4- Am no-2, 3-di fluoro-5-nitro-benzoic acid
nmet hyl ester 4 (0.50 g, 2.15 mmmol) is suspended in

xyl ene ) .and 2-nethyl -4-triflyo t hoxy -

BRI b e, B Ty ki i e R erfitiion,of sagpous

st Sodism BisulfiRGsohltiohHd Srve WniiSpenitdn. AThe Festltingsolids are

for 7 days, the reaction is a mxture of startin
@ggqgeguced

calleated by filirationpwashed withmviater andcdiptil pthan andedried
i3 YBIREY & ¢ 70 obl RS ER AL REs niRaSaBh M s

(APmem9s, H0 (M+ Bradiad) daeded.he | ayers separated. The
aqueous phase is extracted with three portions of

di et hyl ether. The conbi ned diethyl ether |ayers are
dried (MgSO4) and conce under reduced

pressure. The residue i sﬁééﬁ%’geg%l ved in methyl ene

chl oride and flushed through a plug of silica ge
eluting with methylene ghl thade. The filtrate is
concentrated under reduced pyjessure to give a bright
yellow solid. The solidis Masked with diethyl ether
and the filtrate is conra under reduced
pressure and the resighfers Furthéd purified by FCC
(eluting with 100% met hyNene chloride) to yield 0.39

9 (45%Q 9 &3 7. ISH- S boSyli
Vs al I T ORI Rl s 2 oSyt
B. 7-Fl uor o- 6- ( 2- net lagid wethyl éstaxrq8g)net hoxy

[ﬁﬁ?ﬁi: agiS?l- lﬁgrg-?-g nzol niing%iﬂ)eeﬁzgi_ngﬂazbo%(-%l—cjarcbo?((}:fiig acid
rfethyYTi8Re 374 (1100 %é 3:54 3nmBH Y kuspeddddiihuor esmhidsirabeRianol

amno)-5- nitro-benzoic acid nethyl ester 12a is |
(Hbmidrand goblsd tneT8 Heuodercns. CHEIITEOIGRO gorl§danmel) is added

re scribed to vie t he Sir r C
e by RSl e By 208 a0 RBHS 0, figres, the
rédtidn nsiRtes i e dardRAIPDEBto Bivepaksilien asd then 30 minutes later
Hydr oxyl am nes [ 00149] Hydr oxyl am nes useful for

vemedh & Fooh ipTarsigiien b ftert steg ftelSetirurs, ith exaetiemismepplete.
1%8&&%@3[}%@&% [‘?S{P%e%%ir gg ;tﬁg ]rﬁd&ié&on of aqueous saturated sodium

bisulfite solution and diluted with ethyl acetate and water and the layers separated.

The aqueous layer is extracted with ethyl acetate. The combined organic extracts
are washed with brine, dried (Na;SO4) and concentrated under reduced pressure.
The resulting solid residue is triturated with methylene chloride to yield a white
solid which is collected by filtration to yield 1.05 g (85%) of the pure desired
product. MS ESI (+) m/z 355, 357 (M+ Cl pattern) detected.

Example 5
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[00151] Step A
2- (2- Met hoxy- et hoxy) -i soi ndol e- 1, 3-di one [00152] DEAD
(10 mL, 63 nmmol) is added to a m xture of
2- met hoxyet hanol (5.0 nL, 63 nmol ), PPh3 (17 g, 63
nmol ), and N hydroxyphthalimde (10 g, 62 mmol) in
THE (170 nmL). The resulting orange solution is stirred
16 hours at room tenperature. The reaction mxture is
concentrated in vacuo, epdothg solids are filtered
washing with CHC13. The fliltyatfe i s concentrated
agai n, and the solids arex/f &f ed washing with
CHC13. This process is jepeate ntil no precipitate
forms. The final yeltNw/sh fsolid®fare recrystallized
fromEtOH to give the defired product (7.7 g, 55 %.
[ 802-Bbmdt BAubFo-phntadein bR Ftu@rd 3 H-béng diniidyioterbearboxylic
[00154] To a solution of
2- (2- met hoxy- et hoxy) 2ridanethyl ester (8d)di one (7.7 g, 35

in Cl2 : j ;
TR 1y i e 4P Ao B SPGB i R AR Bencoie
asiol mdthyirestes 5Bt irred for 16 hours at roomtenperature.
The white solid e filtereq off. The sol vent i
[QQIAL} y) | y4ai*@m~?ié§rlf$‘fqro-éﬁwgp- BERiE A el ter 4 L0 &
h . . oy .
RIS RN B IRl (TSRS IR P RudiRg (04 .
646 RnjoD0ik>aled.i iThe Thactionl thDamrags kstirteday L 4hPGamdar N,. After
pr,epareg as descriped above using the appropriate
SHEEEHBY & dayis Be; T6a51RRdP EoMEPisteri BifeCReiion Hrg f$eo0lfdeto room

dthR%andOd; c - and!fifleted ShifiBh a silica gel
t%-li%éﬁét{ln?o%}f %%/tb(g?ﬂ% ?k%g% am n%:ndi gﬁﬁr?éd di ecat ?Ifa &
plugt diatirtg wishmadthyleta corideN(1L)-te @ivdHih orange filtrate. The filtrate is
e b e Y B B o 2 B o
s&hd. 2-TRE REkdr&t I 15~ 3pedtdd1Y Dhe YeHLRX Y IRIMS @ leste® 46 11idl8 .08 g
y Kugelrohr distillation (chanber tenperature 140 C,
(52%)onftthe pure Gesired ppthuct. MS APCI (-) m/z 322 (M-1) detected.

e e st B ax Dond Mgl inbie) -

bEWrotmidazole-Scboxylic acid methyl ester 8d
O (2- Phenyl sul fanyl - et hyl ) - hydroxyl am ne_ i s used , .
[M0143Lt | y 4vidminecd-Tlpenior 3% Bupigrphenylamine)-Fepitgagbenzoic  acid

m Iﬂfyg C%%?%/xh %hS 44 T vk Py lhe h%ﬂﬁ&i@ﬁ'/&mifh‘ﬁohs att® S6komination
procedures already described to yield the desired product. MS ESI (+) m/z 382, 384
(M+, Br pattern) detected.

Example 6

H
F Cl
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wi t hout purification. [00156] (iii) The follow ng
hydr oxyl am nes are prepared fromthe appropriate
i soi ndol e-1, 3-di one by oxidation using oxone
(Tetrahedron Lett. 1981, 22, 1287), and then
deprotection as descri bed above. OO 00 0'NH2
O (2- Met hanesul fonyl - et hyl ) - hydr oxyl am ne is used
directly without purification. Ph_S O NH2

O RS G S R

SONH2 O | O O (3- Met heiaembinypesydr-(®€)opy| ) - hydr oxyl am ne
is used directly wthout purification. Ph,S-"-~0 NH2

[8144] Phenyrlauomaﬁmtolyla@py@ ﬁfﬁpe;ﬂ@wﬂazﬁl%é-caévogsﬂépar ed acid

nIeﬁgmnetsgp roce gﬁ%@@% by %%8&1_ § gé( and )ékégﬂkh&g& e'%?% ébg {”gglatmn’

ekk}ept heclilosadtinimidte #C niddeihsiebd & Mbebmicsadcitdintide,t ioyyield the
t hout purificatio 157 (iv) ., 00

Eyred ezt S BT G 2308530 e ORI R <

prepared fromthe above isoi ndol e-1, 3-di one through

its oxidation wth oxone followed by deprotection as

descri bed above and is pExampkd by flash

chr omat ogr aphy (100% CH2C12 to 2% MeOH in CH2Cl 2) .

[00158] (v) O (2-Morpholin-4-yl-ethyl)-hydroxyl am ne

di hydrochl oride [O00480]_Step A

O (2- Brono- et hyl ) - hydr ox Iaﬁm ne hydrobroni de [00160]

2- (2- Brono- et hoxy) -i soi -dione is prepared

from1, 2- dibronoethan gxypht hal i m de as

described in WD 0018'7'%7 and i's theh subj ected to the

procedure in J. hem 1963, 28, 1604 to yield the

CYeEluoeai-6-(yzfmdbjdt-t{-tlfgm&t]etmwh&zylammo)-3H-benzozm1dazole—5-

(25 oo 2L hox)) CoHRGIR Geomdnif il V! 1
[08148} br onBrept hyk) - hy dr gxyhmpi 398ud¥s - @omeMmy e trifluoromethoxy-
phenylamino)-5-nitro-benzoic acid methyl ester 12a

[00146] 4-Amino-2,3-difluoro-5-nitro-benzoic acid methyl ester 4 (0.50 g,
2.15 mmol) is suspended in xylenes (3 mL) and 2-methyl-4-trifluoromethoxy-
phenylamine (1.00 g, 5.23 mmol) is added. The reaction mixture is stirred at 140 °C
under N,. After stirring for 7 days, the reaction is a mixture of starting material and
product. The reaction mixture is cooled to room temperature. The reaction mixture
is poured into a separatory funnel and diethyl ether and 10% aqueous HCI are added
and the layers separated. The aqueous phase is extracted with three portions of
diethyl ether. The combined diethyl ether layers are dried (MgSO4) and
concentrated under reduced pressure. The residue is redissolved in methylene
chloride and flushed through a plug of silica gel eluting with methylene chloride.
The filtrate is concentrated under reduced pressure to give a bright yellow solid.
The solid is washed with diethyl ether and the filtrate is concentrated under reduced
pressure and the residue is further purified by FCC (eluting with 100% methylene

chloride) to yield 0.39 g (45%) of the desired pure product as a yellow solid. MS
45 °



(100 ng, 0.45 mml) and di-t-butyl dicarbonate (110
nmg, 0.49 mmol) in CH2C12 (1 nlL) at roomtenperature
is added Et3N (0.08 nL, 0.56 nmol). The resulting
suspension is stirred for 16 hours room tenperature.
The reaction m xture is diluted wth EtOCAc, washed
with I Nag HCL and brine, dried over MgSO4, filtered,
concentrated, and purified by flash chronat ography

A%%Q?{",,?‘%%@,I_g?d% %% the desired product (81 ny,

[€0A4lvpr pholStdp- B- yI-FRIche-6YR=Réhjiamirilidebilethext phvaylimino)-3 H-
ester [00164] To a solutiaon of
berpofpidaznled trarbopybaseidmesndera $fert - butyl ester (252

[@49 gg Y %o @rgl hho%onz-%e&}@l%&xgﬁkﬂxﬁﬁﬁ%&h%ﬂéﬁg Lfﬁcgh -
nhi'c»(bdnzelcl Sc1gt tlnleﬂ@g dstet hm as cﬁﬁv&'tedTbg the ardduction/cyclization
ure is_dilut Wi t

IREIGF Gisedy FsspEed 40 QeI e GRuirmanBronRL MY ABLIG iz 384

0% L& 1 1ige &%3’ chr omat ogr aphy (2%
( g;&a éé{HZClZ c@g{l\%e tﬁMbg)em product (118 ng,
46% : M5 APCI (+) mz 247 detected. [001651 Step D:

O (2-Morphol i n-4 yl -ethyl)-hydroxyl am ne

di hydrochl ori de [00166] k%—gﬂéﬂ [ ution of

(2- mor phol i n- 4-y| pRbakivhof hWiarinkes tert-butyl
ester (118 ng, 0.48 nmmol) Tn M (1 nm) is added 4 M
di oxane solution of HO (2.4 nL, 9.60 mmol) at room

BT 2 S BB TP e oS hfBE of e Bosn
uﬁréﬂﬂldﬂmaﬁbetﬂ@pal(ea aéféllows ol | oned by stirring for 4

hours, the reaction m xture is concentrated in vacuo

[4%356§ ve y€) | owO-GoMethoxysthythydrevglaming0167] (vi) The
[q@gi]gdm eSzJe 3y.di. ?jlmﬁux ao%ﬁiss&{zg[e_}p%,gngl | owi ng

xylam es are pre propri ate al kyl
[00ab2)de anDBXD b B mirel) isadded l&yal‘nhﬁtuper of Bahetisoxyethanol

described within J. Heterocyclic m 2000, . 37,
(S mlgHp, mmad), iBFEs hlibeebd ngn%looﬁ@slg;r ér@%}qg%wéd(lﬁy& 62
mglg)u{ﬁr gﬁ?fwf@ﬁi SGIFHet}@Qﬂtngé)QPéﬁge solution is stirred 16 hours at room

eny r oxylamn
teﬁ}p(eraeemrea h¥he meafcuon itk ne tdopéontrateddimoxaduariane jthe solids are

-rre.hox.— [ ) - oxyl.am ne; . .

e ez G Coly Py THORI koo pepincmd thgisplids ar

ﬁﬁ&‘éd fidshial Wih MIQXW@%%éssairsereﬁe’af‘éaaﬁrﬁﬂ o3 Q@fpﬁﬁﬂe%ﬁns
in WO 02/706213: O (2-vinyl oxy-et )-hydroxyl am ne;

The &inalrsbeyish- soditlh afe- recrystallized from EtOH to give the desired product
(7.7 g, 55 %).
[00153] Step B: O-(2-Methoxy-ethyl)-hydroxylamine
[00154] To a solution of 2-(2-methoxy-ethoxy)-isoindole-1,3-dione (7.7 g, 35

mmol) in CH,Cl, (30 mL) at room temperature is added methylhydrazine (2.0 mL,

36 mmol). The resulting solution is stirred for 16 hours at room temperature. The
white solids are filtered off. The solvent is carefully distilled off under reduced
pressure, then the concentrate is distilled under vacuum (20 torr, 57-58 °C) to afford

the desired product (2.2 g, 68%).
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propan-|-ol; 1-am nooxy-2-nethyl-propan-2-ol;

3-am nooxy- propan-1|-ol; and (2-

am nooxy-et hyl)-nethyl -carbam c acid tert-butyl ester.
Exanple 9 49 O H OQONOHOC N HNF Br \=N

6- (4- Brono- 2-chl oro phenyl am no) -7

fluoro-3H benzoi m dazol e- 5-carboxylic acid

cycl opropyl met hoxy-am de (11b) [00169] Step A

4- Am no- 2- (2-chl oro phenyl am no) -3
fluoro-5-nitro-benzoic acid nethyl ester 5b. [00170]

[00155] no- 2 (i%r drhelfdnbwm@ idr6:0/1BRinED b ;ﬁepadedraﬁ dydcribed above
00 g, 8. nmol ) _is suspended in | enes (15 L)

uam ﬂze ewnr@mateﬁlqo hpls. (Brepisoipgolegg3-dione i nyledlgte%a@emmﬁed
ture is heated to 140 C under a
bgﬁ??}gggﬁﬁlw)gﬂaghghere After 6 days, the reaction
xture is cooled to roomtenperature, and diluted

Csttiyl Ig'é%t@tﬁlsoﬁﬂt%xy-%ﬁﬁ"l)'-lﬁ}'ﬂr&ﬂixﬁfnﬁ i4 SsedaEieedly without

with water, 10% HC solution and brine. The organic
purifjestions dr| ed (MJSHM) and concentrated under reduced
ssure The crude product is triturated with diethyl
etqer, tw,ge, to give 0.35 g (129% pure desired
7 odU/\Oas 4 bOe@mii’)s’rolkﬁrl 1 l-eftyOemAkro:Slaping: is used directly

D am no- 2- (2-chl oro phenyl am no) - 3-f | uor o- benzoi c
W&BPB‘H’HE?]‘H Ohster 6a. [00172]

no- 2- (2 chl or o- phenyl am no) - 3-f | uor o- 5-ni tro- benz
[§;QHQC|d ﬁethyl ester 5b (0.30 g, 0.88 mmol) is
ﬁeﬁd@d I'h AcOH2(Biperidin-d nd-ethylphyldrexylaftne? Ois g pudifié@ by
dded 15 m nu the reaction is
Kes?ﬁhé@eﬂﬂ o (ch @b SRR 10 G Pt ed with et ny!

vvasheooevr:Am'ta ﬂ(){/@f&ﬁ% g‘ﬁ%?ﬁf%ﬁ el s ’{ﬁlélf‘;'tﬁ‘%‘aé?? vacuum

difill#fon (T6F80CY20der)| ayer is dried ('VQSO4) and
caoncentr d under reduced pressure to give 0.13 ¢

PK 2 deQi(p StheRY196BE1-8hyBh BHin® " RWusédadivectl
[00173] Step C. (6 (ZHyChI orgphe%’?l ggmrgg) 4

withowmori8eptienz oi ni dazol e- 5-
\S/\/\O’NH2 O-(3-Methylsulfanyl-propyl)-hydroxylamine is used directly

without purification.

[00156] (iii) The following hydroxylamines are prepared from the
appropriate isoindole-1,3-dione by oxidation using oxone (Tetrahedron Lett. 1981,

22, 1287), and then deprotection as described above.

N

- S\/\O’NHz O-(2-Methanesulfonyl-ethyl)-hydroxylamine is used directly
without purification.

N

S\/\O NHz O-(2-Benzenesulfonyl-ethyl)-hydroxylamine is purified by flash
chromatography (1% MeOH in CH,Cly).
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carboxylic acid nethyl ester 7b. [00174]

4,5-Di am no- 2- ( 2- chl or o- phenyl am no) - 3-f | uor o- benzoi c
acid nethyl ester 6a (0.125 g, 0.404 nmmol) is

suspended in EtOH (2 nL) and formam dine acetate (63

ng, 0.605 mmol) is added. The reaction mxture is

heated to reflux. 50 O After 16 hours, the reaction

m xture is cooled to rt and diluted with ethyl

acet at e. e organic layer is washed with water,

@it urat @f Elchoe 10% K2C03 and brine. The organic

o Ger | s drl e(ﬂ-(wmeadﬂmdbpm@mbeYMW iy agrdc digectly

{5’6 ive 0.109 g (85% pure desired product.
“ﬁ YR ‘D: 6- (4-Brono-2-chl oro phenyl ani no) -7

m%[ 00 1?’;3”1’1? ?sluffaéylcﬁgp}qi(Xlr&rgxﬁgfnﬂlen@tﬂ?gﬂared from

PﬁSCEbC‘H&@HsBxp haay Mﬂyd%@&yp?nﬁdhuﬁd@ B)Hﬂhe npateni geadeidare5-WO
carboxylic acid nethyl ester 7b (55 0.172 nnn I)

0 LS 0smathess dﬁprptefteﬂmw tnemceéurmdyscn&ﬁé abeyst & ysed dirgetly
@@E@ﬁlﬂfﬂg nosphere of nitrogen. TsOHH20 (49 ny,

. mm ‘i's added followed by NBS (31 ng, 0.174

mrol ). After 10 m nutes, the reaction mxture is

warmed to 0 C and hnen 2 hour I_]ater warmed to rt.

After 16 hours, theseacti o mxture i s quenched by
[(I0167hdd| tiiop of 10%M&E2S2C8 and di m-@dBemenesuabnylrpropyl)

t d t The, | t
TR TN S
Wik dofbEEd 'b‘} RpEdtédion A GesBiib&atioVe ) is Gklified by flash

concentrated under reduced pressure. The crude product
chontatd graphet(€00%i G Gletord deOHdnCEhCh to gi ve 58 ny
(85% of pure desired product as a tan solid. [00177]
Step E: 6-(4-Bronp-2-chloro phenylam no)-7 fluoro-3H

[msspl i d@obeﬁ—%w@qm@nnw 1Ceta5amyd@h{1ahﬂxm&ydmchlonde

4- Br onp- 2 | oro- hen am no)-7-fl uoro-3H benzoimd

[ Pb- 5- §éepbfbx?r@&r@mwethéfﬁwrowﬂ@wes’w drabgorige 0. 146
[(ﬁﬁ%bL dle ter geth& %&#ﬁe-‘f@ dloﬁ@dlsl E}eggrehl Nagh! 1,2-

I's a réacti on
difirbmibertanti dnd N-aytiokypiethilahide agdestribed ndWﬂD%) 18290, and is then

s¥iagrd fa tieaBERATE 1 <o Chetio 150 d ODAyBI tir ltired

p ) and concentrated under reduced pressure.
rituration with McOH gives 22 ng (39% pure desired
[016d]ict . &@]H O(2-Btoanw-Ethox)5- c@mbcﬁmo woidXextbueyl ester

[&ﬂe&yl am [fo a soﬁtlxtlltl)% 8f %F(Z bromo-ethyl)-hydroxylamine hydrobromide
(100 mg, 0.45 mmol) and di-t-butyl dicarbonate (110 mg, 0.49 mmol) in CH,Cl (1
mL) at room temperature is added Et;N (0.08 mL, 0.56 mmol). The resulting

suspension is stirred for 16 hours room temperature. The reaction mixture is diluted
with EtOAc, washed with 1 N aq HCI and brine, dried over MgSO,, filtered,
concentrated, and purified by flash chromatography (100% CH)Cl,) to give the
desired product (81 mg, 75%).

[00163] Step C: (2-Morpholin-4-yl-ethoxy)-carbamic acid tert-butyl ester
[00164] To a solution of (2-bromo-ethoxy)-carbamic acid tert-butyl ester (252
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benzoi m dazol e- 5-carboxylic acid

cycl opropyl net hoxy-am de (11b). [001801

6- (4- Brono- 2- chl or o- phenyl anmi no) - 7- f | uor o- 3H benzoi n d
azol e-5- carboxylic acid 10b (22 ng, 0.057 mmol) is

di ssolved in DMV (1 nL) and HOBt (9 ng, 0.062 mmol)
followed by triethyl amne (18 |, 0.132 mml) is
added. 51 0 Cycl opropyl nethyl hydroxyl am ne

ridcy O ol B 2 i 9 Fon g E e anorgiEine 14

i, Xt Brfimb®. Thé weRHoNIhiktRe Ny Istine@tfad ¢h & GoVWal.e TN action
the |ayers separated. The organic |layer is washed

myikture isedibited with OGS, and washedswithy witesd Tagrqegmuic layeets dried

d\prine...Th ic i ' o
oM R 2pORaE, B mie b e SRS Spony %
M&YNin P, ELY eSEive thepiesigetCprodhds (AP ng( 46%1IMS APE] (4bid/z 247

(Mt Br pattern detected; M5 APCI (-) mz 453, 451
detortesy pattern) detected; 'H NVR (400MHz, DMSO- d6) 6

G030 |17 (% B, - ptotint Syl pytking iy e
[e_mllga] ( r5n ( gld) a s%lgﬁgr;ll f)ﬂ]_f_Z-ﬂl@}rgllldﬁF{l-?]dNEtthﬂéddﬂ?mic RiisCedetutyl
e A8 aas Bl rhiel Mo b mi S el 4 B SaFign of HOl
EAHP! €66 n3AAY) la r&d?iil Senpdatee PhdYesHRinB SofuliSn is stirred for 16

appropriate carboxylic acid and the appropriate
hbyd rab xgdnatémyserat8re. HAGeBidditian of-alditional HALI(2# mN) follenver by

sgﬁ%ng}_}g[ El IQCIOLLRF,%EF I}I%q%tisgldnhgm?fql;lb%" qu%;@tei: in #zéczlzjo R?.givg yellow
solids (82 mg, 78%).

[00167] (vij  The isoindole-1,3-dione intermediates of the following
hydroxylamines are prepared from the appropriate alkyl halide and N-
hydroxyphthalimide by the procedure described within J. Heterocyclic Chem. 2000,
37, 827-830. The isoindole-1,3-diones are deprotected by the procedure described
above: O-but-3-enyl-hydroxylamine; O-(tetrahydro-furan-2-ylmethyl)-
hydroxylamine; O-(3-methoxy-propyl)-hydroxylamine; and O-(3-benzyloxy-
propyl)-hydroxylamine.

[00168] (vil) The following hydroxylamines are prepared as described in
WO 02/06213: O-(2-vinyloxy-ethyl)-hydroxylamine; 2-aminooxy-2-methyl-
propan-1-0l; 1-aminooxy-2-methyl-propan-2-ol; 3-aminooxy-propan-1-ol; and (2-

aminooxy-ethyl)-methyl-carbamic acid tert-butyl ester.

Example 9
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HNFC HNFOCF3 H SI H~0"NO8n HO'-ONHOC NHN
~FOBr H~FCQ--N520 Exanple 10 HHO _,-~-ONO
HC N -NF Br \=N 6-(4-Bronp-2-chloro
phenyl ami no) -7 fl uoro-3-net hyl - 3H benzoi m dazol e- 5-
carboxylic acid (2-hydroxy-ethoxy)-amde (29c) [00182]
Step A 6-(4-Bronp-2-chloro phenylam no)-7
fl uoro-3-nethyl -3H benzoi m dazol e-5-carboxylic acid
met hyl ester 9a and 6-(4+Prono- 2-chl oro-
phenyl am no) - 7-f | uor enzoi m dazol e- 5-car
boxylic acid nethyl\/ester. A sol ution of
| uor o- 3H

5 hyI ester 8b (150
ng, 0.38 rmol) iodomaN e 8 , ®r45 mmol ) and
pot aSSI um car bonate (78 \FFg\l 0.56 mmol ) in

f

PO 8o Y- L bt ) 7 Bug s Bl Yar iR

acetJ at e, ma?he;jadatl)kj?bl@[ﬁrbpﬂweﬂdvxﬁwmwﬁllp})t assi um
car bonat e 2X rine dri Na2SO4
GEH68 c heStrod o Aty 2-SboHorp RN ClalTsp e Sl afernzoic

4&@?%#%;gw des 56 ng (36% of the nore nobile
[@01/76] o- phén@dnind N 8)difludrbfemitroDbenmesib ydcid3 irhdblen zcﬁteri 44200 g,
8%35_(:& bi%»?(> Ig)iec {"ddﬁég%}q){éggter;%g as a f%sol [ 31'615
rrﬂﬂ@l) 161]&41&&/'* Tl?é r@eﬁhbﬁ’ rAikndeti8 Cheatbd 1‘8 51@0"’@0“1?1&&% Ifitrogen
a&nc(sphmo nécﬁez 6c¢lﬁy@r thephm;on amixtyeg is7cdollegdotocroom tempetajure,jand

T SDh T Gl X s e e B b i, ¥ i

solution and brine. The organic layer is dned (MgSO4) and concentrated under

reduced pressure. The crude product is triturated with diethyl ether, twice, to give
0.35 g (12%) pure desired product as a brownish solid.

[00171] Step B:  4,5-Diamino-2-(2-chloro-phenylamino)-3-fluoro-benzoic
acid methyl ester 6a.

[00172] 4-Amino-2-(2-chloro-phenylamino)-3-fluoro-5-nitro-benzoic acid
methyl ester 5b (0.30 g, 0.88 mmol) is suspended in AcOH (5 mL) and zinc dust
(0.29 g, 4.42 mmol) is added. After 15 minutes, the reaction is complete. The
reaction mixture is diluted with ethyl acetate and filtered through Celite. The filtrate
is washed with water, saturated NaHCOs, 10% K,COs3 and brine. The organic layer
is dried (MgSQ,) and concentrated under reduced pressure to give 0.13 g (48%) pure
desired product as an whitish brown foam.

[00173] Step C: 6-(2-Chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid methyl ester 7b. _
[00174] 4,5-Diamino-2-(2-chloro-phenylamino)-3-fluoro-benzoic acid methyl
ester 6a (0.125 g, 0.404 mmol) is suspended in EtOH (2 mL) and formamidine
acetate (63 mg, 0.605 mmol) is added. The reaction mixture is heated to reflux.
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(s). Ms APCI (+) mz 412, 414 (M+, Br pattern)
detected. [00184] Step B. 6-(4-Bronp-2-chloro

phenyl am no) - 7- f | uor o- 3- net hyl -

benzoi m dazol e-5-carboxylic acid | Cc [ 00185]

6- (4- Brono- 2- chl or o- phenyl am no) - 7- f | uor o- 3- net hyl - 3H
benzoi m dazol e-5-carboxylic acid nethyl ester 9a (56
ng, 0.14 nmol) is di ssolved into 2:1 THE/ water (3 nL

] NaOH (0. 55.n 0 Ma ous, solution, .0 5
Aspilp Hog,dirotractig vt R ErE T Akd A B aceate
ThEd¢anRal & 1§ SHRRDWHR vil@, Shitdvated NAFECO;,i 1004 KaCOY @hd BEne.

via rotary evaporation and the remai nder diluted to 50,

The ovganie lamres dnedrﬁ‘ég%@o@@ds;ogeﬂnumed amfler rgducer presguredo give

2 e addit] 1.0 M aqueous HCI and
Ogy?lgé%% PRSI 1¢ prtogk(l) ahydrofuran/ et hyl acetate (3x),
[o0178P (Na8§94) and con 6B dmeQ-shistorphenplamenb)-7-fluoro-3H-

pressure to provide 43 790 ure carboxylic acid
bepgoingidazie- 5mrlt@y%n¢td % ESF’ ) mz 397, 398 (M,

B8y or GRS Ayt ARD Fpemznimidasalss qartgyytic

ac?g nﬂahyl} &bz AMbe(S5-ragy MoXY hintolpds dissolved in 1:1 THF: MeOH (2 mL)

vi_nyl ox hoxy) - ani de 29a [.00187

~ anf cooled ihotd S FoApHEIRSPhETS HE}““PEF udsOHR (#3, meg 0258

IIHI?(H? e gli(ﬂé?zﬁ)lll%w'éflq%r 3'lcm§00q7l%n()i§ OR figr 15 IQmutes the
2-vinyl oxXy-eth - “hydr oxyl arm ne (0.7 g,

re‘acﬁomrmkt)lre isl@rrr(ed 188 U aﬁd Ehemﬁohc)qrs ﬂatetewmw@mon@ After 16

hévis e S tioR mar i 1 R e Y che it o103 TS0, 3 cijpeed

w’itﬁo&hﬂ%&%@W vt The BMFsSare TR BaraRACANdOhe quXlEMIselayér is
luted wth ethyl acetate, washed with water

e)stmcmda‘tvéhi ethyl acetiteimTbe cowhined ofgric extegis e daed gMggb‘;) and

cRTRREHET LR b6 b Lhe et Pl TR Ffimeghytene

cEetidéto g-E{'é 5&@('89%) of plieelesiedd stoddt s dite Joyil. et her
[(§BOVI des g (90% desi red product as an of f-wh

77H. I\/ISSEBI (E) m z A884-Broame 2(alforarhgaylewiney- 7ﬂuoro 3H-
bgr%‘b%z ?ole5c92}5_go?c%lzcslz8 lpb 6- (4- Brono- 2-chloro

am no) - ofr 0- 3- net hyl - 3H
[0&1ﬂ8pl mi dai(éblfﬁf)ﬁtoeﬁiblbioxybhemymmw -7-fluoro-3 H-benzoimidazole-5-

cirbap Sl sok] oD DEREAR (B0 b4 T hisghypended LB (b L)

aJZd TZEIEQ%'I\% 5% s added. fter 16 hours the reaction mixture is diluted with
- I ono- oropeny am noj - /-l uor o- 3- net hyl - 3H

cthghaoetate, chaatay) and- B)% &G erlption. Abe thyers are separated and the organic

AT (e e R REX LI
uﬁdérrreélﬁkd ZfeB@Yr STrithRion with MeOH gives 22 mg (39%) pure desired

product.
[00179] Step F: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-

benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11b).

[00180] 6-(4-Bromo-2-chioro-phenylamino)-7-fluoro-3 H-benzoimidazole-5-
carboxylic acid 10b (22 mg, 0.057 mmol) is dissolved in DMF (1 mL) and HOBt (9
mg, 0.062 mmol) followed by triethyl amine (18 pl, 0.132 mmol) is added.
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reaction mxture is concentrated to dryness by rotary
evaporation and the solids partitioned between 3:1
et hyl acetate/tetrahydrofuran and saturated potassium
carbonate. The aqueous phase is extracted with 3:1

et hyl acetate/tetrahydrofuran (3x), the conbined
organi cs dried (Na2SO4), and concentrated to provide
2.11 g (100%

Celrenhl byl O RURBE A g (¢ B U0k Roidt) 16%Hhded
f81EoWBadE P XD (16N, - ROTH gandsl). A fR oS tB®kdadtionVimikiGte is
+) mzZ 457, 459 (M+, Br pattern) detected. 1H NVR

dgln@d wup]lzethpob@qtagm)mcgvs@tez @nd she lapprs separaigd.7 Thg O(rgamc layer is

%%I (Véfhs gteg 1'15’%&(& b%%f_:é gﬁu?}ei%i\l?}l@(go v&a‘?é%gfﬂdNHmn The

ofg%ﬁﬁ Ibr is ME@TKM@SOJ&% &ﬁlcéﬁt)atechﬁiw Inﬁdulzéd pREsROT0 Five 23
foIIovmng conp ounsaren&epae hods_simlar to

meh 8%) gusschesed nraduckanifiSeAPET k(yL) e rf’g55rrét5%y(MJésPtrePattem)
d 1438 €48 H!

L T e L
DI@Qrd@ 6@1 M9(Pofda63|s EHf f8. 43, a0, Q—I)-l 7(32 (leP]l) 7F2& (dd E°I) M 42 (m
1 663 (@y2H). 1{Q3mmr )0 43500, 260, .3, g &F NMZ. GRMIEz
DMSO-ds) —132.95 (s).

[00181] The following compounds are prepared by methods similar to those
described in Example 1 and in this Example 9 by using the appropriate carboxylic

acid and the appropriate hydroxylamine:

8g N o 8k N_ o
on H v o H ¢ .
5{”@ LEECL
HN F Cl HN F Cl
\=N \=N
8h 8l N
\O,N 0 HO_~g-N -0 ol
H H
O ol
HN F Cl HN F Cl
\=N \=N
8i ',:} o 8m H
O Q
(j N
HNJéiF Cl OCF3
8 H 8n
] O’N (0] y HO_~q
O QL
HN F Cl
\=N
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1145 FBr NEFBr C 29g 0 No Cl1 29ii HHONOHC
NN F-(~B \=NCNFBr \=N 29h Ho~~~-NH o C1
2911 HO HO HC N'NFI Br N\=NINFBr N 55
0 29i -OH29kk H O~0 NOC ONHH C N NHI 'NF
YICBr -NI FBr N=N29j 2911 H OHiS-ONO C OH
N ONHC | \ I\

Example 10

H
HO_~ N oH o
N

—~N F Br
\=N
6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3 H-benzoimidazole-5-
carboxylic acid (2-hydroxy-ethoxy)-amide (29¢c)
[00182] Step A.  6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole-5-carboxylic acid methyl ester 9a and 6-(4-Bromo-2-chloro-
phenylamino)-7-fluoro-1-methyl-1 H-benzoimidazole-5-carboxylic acid methyl ester.
[00183] A solution of 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3H-
benzoimidazole-5-carboxylic acid methyl ester 8b (150 mg, 0.38 mmol),
iodomethane (28 pL, 0.45 mmol) and potassium carbonate (78 mg, 0.56 mmol) in
dimethylformamide (1.5 mL) is stirred at 75 °C for one hour. The reaction mixture
is diluted with ethyl acetate, washed with saturated aqueous potassium carbonate
(2x), brine, and dried (Na;SO,4). Flash column chromatography (20:1 methylene
chloride/ethyl acetate) provides 56 mg (36%) of the more mobile 6-(4-bromo-2-
chloro-phenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-carboxylic acid
methyl ester 9a as a white solid. '°F NMR (376 MHz, CD;0D) —133.5 (s). MS
APCI (+) m/z 412, 414 (M+, Br pattern) detected. Also isolated is 54 mg (35%) of
6-(4-bromo-2-chloro-phenylamino)-7-fluoro-1-methyl-1H-benzoimidazole-5-
carboxylic acid methyl ester as a white solid. IF NMR (376 MHz, CD;0D) —139.9
(s). MS APCI (+) m/z 412, 414 (M+, Br pattern) detected.
[00184] Step B.  6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole-5-carboxylic acid 10c
[00185] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole-5-carboxylic acid methyl ester 9a (56 mg, 0.14 mmol) is dissolved
into 2:1 THF/water (3 mL ) and NaOH (0.55 mL, 1.0 M aqueous solution, 0.55
mmol) is added. After stirring for two hours the reaction is reduced to one quarter
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NH\ -NFBr N _N~F~Br ~~-N 29 H29nmH Ph
S~--ONOHC HO- ONOHOC NN NFBr -NF Br
~=N \=N 291 29nn 0 HO), ,,-~-ONOHHOC iS,~\ONO
& H NN\VI I~ ~-NFBr -NFBr 29mH 290 H
HOOON OHOC Ph"SONOHC NN MN=FBr N\-- NF
Br Er NHH H29n HOO_,-~,ON O C 29pp S*~ON OH C

NN NFBr NFBr 0~\=N 56 0290 HO _--ON OO
[

ir%gglqvoﬁ)ltfrhes ;ﬁi(%'o aryoe\%popelltljc:)n/ang the rlélm';inderB Hiluted to 50 mL with water.
The aqueous solution is acidified to pH 2 by the addition of 1.0 M aqueous HCI and
extracted with 1:1 tetrahydrofuran/ethyl acetate (3x), dried (Na;SO4) and
concentrated under reduced pressure to provide 43 mg (79%) pure carboxylic acid as
an off white solid. MS ESI (+) m/z 397, 398 (M+, Br pattern) detected.

[00186] Step C: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole-5-carboxylic acid (2-vinyloxy-ethoxy)-amide 29a

[00187] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole-5-carboxylic acid 10¢ (2.00 g, 5.0 mmol), O-(2-vinyloxy-ethyl)-
hydroxylamine (0.776 g, 7.5 mmol), HOBt (0.88 g, 6.5 mmol), tricthylamine (1.61
mL, 2.3 mmol) and EDCI (1.3 g, 6.5 mmol) are dissolved in dimethylformamide (52
mL) and stirred at room temperature for 48 hours. The reaction mixture is diluted
with ethyl acetate, washed with water (3x), saturated potassium carbonate (2x),
saturated ammonium chloride (2x), brine, dried (Na;SO4) and concentrated under
reduced pressure to an off-white solid. Trituration of the solid with diethyl ether
provides 2.18 g (90%) desired product as an off-white solid. MS ESI (+) m/z 483,
485 (M+ Br pattern) detected.

[00188] Step D: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole-5-carboxylic acid (2-hydroxy-ethoxy)-amide 29¢

[00189] Hydrochloric acid (14 mL, 1.0 M aqueous solution, 14 mmol) is
added to a suspension of 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole -5-carboxylic acid (2-vinyloxy-cthoxy)-amide 29a (2.18 g, 4.50
mmol) in ethanol (50 mL) and the reaction mixture allowed to stir for 24 hours. The
reaction mixture is concentrated to dryness by rotary evaporation and the solids
partitioned between 3:1 ethyl acetate/tetrahydrofuran and saturated potassium
carbonate. The aqueous phase is extracted with 3:1 ethyl acetate/tetrahydrofuran
(3x), the combined organics dried (Na;SOj), and concentrated to provide 2.11 g
(100%) 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-
5-carboxylic acid (2-hydroxy-ethoxy)-amide as an off-white solid. MS ESI (+) m/z
457, 459 (M+, Br pattern) detected. 'H NMR (400 MHz, MeOH-ds) & 8.26 (s, 1H),
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M8, 11), 7.57 (@, 1H), 7.24 (dd, 1H), 6.40 (dd, 1H), 3.86 (s, 3H), 3.79 (m, 2H),
3.49 (m, 2H). "°F NMR (376 MHz, MeOH-dy) —133.68 (s).

Example 11

[00190]

The following compounds are prepared by methods similar to those

described in Example 10 by using methyl ester 8b and the appropriate alkylating

agent (Step A) and the appropriate hydroxylamine (Step C):

29d H 29ff H
HO\/\O,N 0] cl V\O/N 0 cl
H H
)\N F Br N F Br
\=N Cl/\/\ \=N
2 ¥ 29 H
9e <oj/\o,N 0 , gg ﬁ\O/N o ol
L “
FoueR 15!
\=N
C'\/\N\:N F Br
y 29hh 0.0
29f ©/\o/\/\O/N (o] y cl -~ H Cl
N F Br F Br
— N
\=N // \:N
Cl
y 29ii H
29g \O/\/\O/N 0 H Cl . \/O\/\0’N O CI
~N F Br Cl \©\
\:_-N \/\/\N F Br
\=N '
h ¥ 29ij
29 HO/\/\O/N ) L, o 1] /o\/\O/N /o) o
~N F Br
\=N ~N F Br
\=N
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HH N~\\ N-NFBr NI Fl Br N\--N IId NHOIIf
HO HOH NI \'\ NNNF Br -NF Br Exanple 16

[ 001951 The foll owi ng conpounds are prepared by

nmet hods simlar to those described in Exanple 10 by
using nethyl ester 8e and the appropriate al kyl ating
agent (Step A) and the appropriate hydroxylam ne (Step
C) IgNOllJHO OHOHNN NFC N FCA ~=N

IIAII 11 N Ll | Al [ 1IN

28?)ill_ll I_IP*I T U I

N § \ CH—NFC—U
||vb»oom GON Ioo %ﬁggN@\,u N g
~"0" cl

H
”@
Br

N F Br - F
o~ \=n N

Example 12

H
HO/Y\O’N o h C
—~N F Br
\=N

6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3 H-benzoimidazole-5-

carboxylic acid (2,3-dihydroxy-propoxy)-amide (29hhh)
[00191] To a solution of 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3-
methyl-3H-benzoimidazole-5-carboxylic acid allyloxy-amide 29tt (20 mg, 0.04
mmol) in 0.50 mL 4:1 tetrahydrofuran/water is added OsO4 (41 pL, 0.054 M
solution in -BuOH, 0.002 mmol) followed by NMO (7 mg, 0.06 mmol). The
solution is stirred at room temperature for eight hours after which time HPLC
analysis showed complete conversion to product. The solution is then stirred with
saturated NaHSO; and diluted with ethyl acetate. The organic phase is dried
(Na;SOj). Purification by FCC (DCM -> 20:1 DCM/MeOH) provided 16 mg
desired product as an off-white solid. MS ESI (+) m/z 487, 489 (M+, Br pattern)
detected.

Example 13
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N F Cl Exanple 17 [001961 The foll ow ng conmpounds are
prepared by nethods simlar to those described in
Exanpl e 10 by using nethyl ester 8c and the
appropriate alkylating agent (Step A) and the
appropriate hydroxylamne (Step C): 29kkk HOB OH 0 C
Il Im” ONOHC H-NFC -NFCO ~ N Exanple 18

[ 001971 The foll owi ng conpounds are prepared by
methods simlar to tggse described in Exanple 10 by
usi ng et hyl es 8d and tie propriate al kyl ating
agent (Step A ?a{g)rd\’(%e/abpf% I'at,e ®ydroxylam ne (Step

CO: 29111 HO/~O N O H F 29 QNONFII 1 -NF
Br -NF Br Exanple 19 63 H N NFBr N
N ~=N 6- (4- Brono- 2- net hyl ] Br

| uoro-3-[4-(4-nmethyl pi pElN@'Qn- 1 yl)-

butyl ] - 3H benzoi m dazol e-5-car boxylic acid

c yqit-Broawyl-oklorepheryiarmino)-Tifyorot Dk geT-3 B-banzdimidazole-5-
6- (4- Brono- 2- net hyl , phenyl am no),-7 f]luorp-3 ...

pent - 4- enyj¥ b%‘?é’ﬁéﬁ’i’%{# %&%‘?P&%E‘Zo&?}aﬁwﬁ (29 i g

[6FRi9RY | es%e(ﬁ-lgbm[)@élﬁgﬂo-phen?'lamino)ﬂ-ﬂuoro-3-methyl-3H- o

7- Fl uor o- 6- (4- br ono- 2- et hyl - phenyl am no) - 1H benzoi m d
bemagimidazole-5-carboxylic acid but-3-enyloxy-amide 29uu is subjected to the
dihydroxylation method described in Example 12. MS APCI (+) m/z 501, 503 (M+

Br pattern) detected.

Example 14

N N._O
<N Cl

CF3CO,H N
~N F Br
\=N
6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3 H-benzoimidazole-5-
carboxylic acid (2-methylamino-ethoxy)-amide TFA salt (29jjj)

[00193] Prepared from (2-{[6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3-
methyl-3H-benzoimidazole-5-carbonyl]-aminooxy } -ethyl)-methyl-carbamic ~ acid
tert-butyl ester 29ww by trifluoroacetic acid deprotection in methylene chloride.
MS APCI (+) m/z 470, 472 (M+, Br pattern) detected; '"H NMR (400 MHz,
CD;0D) 6 8.31 (s, 1H), 7.74 (s, 1H), 7.51 (d, 1H), 7.19 (dd, 1H), 6.39 (dd, 1H), 4.11
(m, 2H), 3.97 (s, 3H), 3.12 (m, 2H), 2.72 (s, 3H); F NMR (376 MHz, CD;0D) —
77.41 (s, 3F), —134.79 (s, 1F).

Example 15
[00194] The following compounds are prepared by methods similar to those
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carboxylic acid nethyl ester 8a (0.915 g, 2.419 muol)
is suspended in DM (18 nl) under an atnosphere of

ni trogen. Bronopentene (0.430 niL, 3.629 nmol) and
K2C33 (0.502 g, 3.629 mml) are added and the reaction
m xture was warnmed to 80 T. After 1 hour, the
reaction mxture is cooled to roomtenperature and
poured into 100 nmL of 1:1 ethyl acetate:diethyl

Biried im el o &Y, el BSRE Partat i duplopuiS e
a@érﬁ%Sté? 9\3 aﬁhehé\ﬁ?pﬁépha% hyd@biplamBiredSRp@ict s are

Separated by flash col unn chromat ography, eluted with
20:1 nethylene chloride:ethyl acetate. Cbnplete

13&Ra atton HJI the—somers—i DliJU arned UyH performrg
iﬁn ch bgrQphi ¢ separat| ons Kzeﬁh ORf product
i's tﬁﬁpﬁ§§tprod t 9b, while the wer proguct |s
theg N prodg covery of|the N3

0.415 g (38¢ LC Sl (+) nmg 448 44

pat|t er ny~NOdeVYectled. ~“TheBrr ecpvery pr6duc
0.486 g (4850: LC/MB ESI (+) m g 448 kms (Mrl Br

lgﬁttcfﬂ) detected—{06200] "1?4 B—6-(4- DIH)IIU 2=1rethyt
e -

nyl apaoN 7@l uor o- 3 pent - 4- enyl
béﬁzn%ﬂ$6a10I945 ¢ar boxylic aC|d§7//\?OO 01]H

6%4 Br ono- 2-fe -~rw|aﬁno-7f|umo- ont y

| -3H benzoi 3 carbopxyljc acid met | est b

i s |di ssorved > 1 YHF:BveCH (1Wdl Na Br
solluZion (2=nnl) is added.|Afte t he\=eNgani ¢
sollvent s—arerenpved—under' +reducedpressure—and—the
residue diluted with water and 100 nL 1:1 THF: et hyl

acetate. The |ayers are;%ﬁﬂ@%@t gd and the aqueous
| ayer extracted 64 0 with et acetate. The conbi ned
[@0195hi ¢ eXthe follewhngecodrroaddy mz&@‘h}e@hyﬂ metiodsernilat todthose

ol t d 1009 .cl .
JEPrLAT Samu 10 53 teina Sl & B 200 Sobnds Hapine
afent $Steft A0 hlagpRéfhate mwlﬁmneqsre d)l uor o- 3
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cyclopropylnethoxy anlde Hf [ 00203]
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reaction mxture is diluted wwth ethyl acetate and

washed with 0.1 N HCl, saturated NaHCO3, and bri ne.
The organic layer is dried (Na2SO4) and concentrat ed
under reduced pressure. The crude yellow residue is
purified by FCC eluted with ethyl acetate to give

0.315 g (709% pure desired product as a yellow solid:
M5 APCI (+) rriz 503 501 ( M+ Br pattern) det ect ed.

Ct A

L00204J StEP 6 \H- Br-otreo=2 Ii‘ﬂ ||y|
henyl am ﬁ 5- di hydr oxy-
pentyl )\7-fl 1Qor §- 3I-|I-| benzoi m dazole car ox aC| d
cycll opr opyl et e v [O()205]

P
T

6- (}4- Br ono- 2- iino){7-fl él, eny
| -3H benzei yli¢ aci N—

cycIMﬁMxy am de 11f [(0. 307 g, O 612 mol) is
di-s'solved—iA—41FHF-water—-8—m)—ant—1—134—nt—{6-06%

mol ) of an 0.054 M 0OS04 solution in t-BuOH iias

added fol | owed by NMO (Ogf8gpl170. 796 mmol). After

5h, the reaction mxture is quenched by the addition
[Qﬂl%@% Na%zcﬁllowqumpounm aesr prepared hyitneeshodsrmilar to those

acti.an fi.ltered,th n
R RatiEL 30 5V ot Sl Shi BT (e pipgpHate i lating
a&éﬂtt(S@b%fl aﬁd(thé appeebriitd By@biyhmaeqBsape): and washed

, and brine. The organic layer is dried
(Na2SsO™4) and concentrated under reduced pressure. The

oo

iucpruwurb purified Ty etuted g Wt 971
lg O MeQ to give ¢ GoczayN ?e degi red
pr oduct . [OZOH] tep E: 6-|(4- Brono- 2- met byl {
phenyl amni - ro- 3- (4-loxo- hutyl)-3 @\
bengoi m_gaze¥er doxylic acid cl
cyclopro et hoxy-am de Hn 65 0O [00207'\}\, o] a m xture
of B-(4-bronp-2- pethyl-phenyl amno)-3-(45

di hydr oxy-pentyl)-7-fluoro-3H ben20| m dazol e- 5- car boxy
lic acid cycl opropyl rretﬁgm % njgde |1 m (0.244 g, 0.456
mol ), THE (5 nL) and p lr)Josphate buffer (3 nL) is
[08i9T] s odiThe foRowingadoefodndd &eq;reﬁhr&l by mmh()ds shiniler tolhose

hour S Mﬁ]@ ?’Vﬁns]lu;(gt }lf{{g ster lgHEpng tIWﬁ é‘lppl:eﬂ[?ggte alkylating
géngQ{e A)%Xlﬁ lthd é%ﬂr?a@e ﬁ%@,@%}n@qgt@@)c entrated under

pressure to give an orange solid
Purrfrcatron by FCC eluted with 4:1 nethyl ene

ridoa- Mo \:i nl rlS f\ 1on AN (990

thibdaéf;a'v ¥ [ ow sol i d: PRTRbHOf S c eos 503

M+l Br patt rnfl d ected MS APCI ( ) rriz 503
(Ml Br n tect ed.

F

Example 19
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[00208] Step F: 6-(4-Bronp-2-nethyl

phenyl am no) - 7-f | uoro- 3-[ 4- (4- net hyl - pi perazin-1
yl)-butyl]-3H benzoi m dazol e-5-carboxylic acid

cycl opropyl met hoxy- am de Ho [ 00209]

6- (4- Brono- 2- net hyl - phenyl am no) - 7- f | uor o- 3- (4- oxo- but
yl)-3H benzoi m dazol e-5-carboxylic acid

cycl opropyl met hoxy-am de 11n (15 ng, 0.030 mmol) is
di ssolved in McCN (500 |) andynethyl pi perazine (10 M,
0.089 mmol) is added fol lowed_hypy AcOH (5 L, 0.089
mol ). After 5 m nutes;} tePra et hiAl anunoni um

tri acet oxyborohydride (12 ny, el ) 1s added.
After 5 mnutes, the reactio s diluted with
et hyl acetate an shed ' andsbri ne. The
organic layer T ggftﬂéggQQN and concentrated under
reduced pressur give 12 ng (69% of pure desired

(e Blori et et ity Tk L R e 3 -

7 bQQJIK&H-bHAzolhzda}oﬁ%—é&boiﬂtc]dad Zycﬁi))rbﬁjdm&ihol'j’-anﬁdé)ﬂ 1o)
dd, 11- 30 (d, 1H broad si ngl et
)198] (¢, z%p 4 éiﬁ&aomgrﬁrme@y qrglaming)- ﬂu%’-il-s%a‘ﬁenﬂ-

3?1’4’36"231’”%&32%5 28 ”(’q{jl’?'c atiq %e’h%wé"ér Kt 1) 5o ?St ,

[GUIDP] Od221 -Flgbro-6d)- brc?xmﬁahﬁhﬁ%l{eﬁﬁlﬁﬁﬁ}o)ﬂﬁébémﬂoﬁmiﬂan@e-5-
oun r I

CERORY o aaid TR S0 7 B ALY HBOD g PepRSRion DMF (18

n"ﬁL KGR ar Hﬁ%sh?é& ®f nRfJEeh ”‘Bi’@iﬁ@f)&terfé Q093874 131629 mmol) and

appropriate amne in the reductive amination (step F)*
KLE®3 IBﬁON go3 6%111;191}ael‘¢d@ed-lanzl thiel réacion mikturéowas Wermed to 80

él. Nier 119 hour the onctiammivture is Cooledt tot%ocg)ml}len%g@rature hnd pou:re'ﬂ into

100 mL of 1:1 ethyl acetate:diethyl ether. The organic layer is washed with water
and brine, dried (N 32804) and concentrated under reduced pressure. The N3 and N1
alkylated products are separated by flash column chromatography, eluted with 20:1
methylene chloride:ethyl acetate. Complete separation of the isomers is obtained by
performing two chromatographic separations. The higher R¢ product is the N3
product 9b, while the lower R¢ product is the N1 product. The recovery of the N3
product 9b is 0.415 g (38%): LC/MS ESI (+) m/z 448, 446 (M+1 Br pattern)
detected. The recovery of the N1 product was 0.486 g (45%): LC/MS ESI (+) m/z
448, 446 (M+1 Br pattern) detected.

[00200] Step B: 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-pent-4-enyl-
3H-benzoimidazole-5-carboxylic acid 10d

[00201] 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-pent-4-enyl-3 H-
benzoimidazole-5-carboxylic acid methyl ester 9b is dissolved in 1:1 THF:MeOH
(10 mL) and 1 N NaOH solution (2.3 mL) is added. After 5h, the organic solvents
are removed under reduced pressure and the residue diluted with water and 100 mL

1:1 THF:ethyl acetate. The layers are separated and the aqueous layer extracted
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with ethyl acetate. The combined organic extracts are dried (Na;SO4) and
concentrated under reduced pressure to afford 0.39 g (100%) clean desired product
as a light yellow solid.

[00202] Step C: 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-pent-4-enyl-
3H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide 11f

[00203] 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-pent-4-enyl-3 H-
benzoimidazole-5-carboxylic acid 10d (0.390 g, 0.902 mmol) is dissolved in 1:1
THF:methylene chloride (6 mL) and Hunig’s base (0.346 mL, 1.985 mmol) is added
followed by PyBOP (0.563 g, 1.083 mmol). After 10 minutes, cyclopropyl methyl
hydroxylamine hydrochloride (0.134 g, 1.083 mmol) is added. Afier 16 hours, the
reaction mixture is diluted with ethyl acetate and washed with 0.1 N HCI, saturated
NaHCOs, and brine. The organic layer is dried (Na;SO4) and concentrated under
reduced pressure. The crude yellow residue is purified by FCC eluted with ethyl
acetate to give 0.315 g (70%) pure desired product as a yellow solid: MS APCI (+)
m/z 503, 501 (M+1 Br pattern) detected.

[00204] Step D: 6-(4-Bromo-2-methyl-phenylamino)-3-(4,5-dihydroxy-
pentyl)-7-fluoro-3H-benzoimidazole-5-carboxylic acid cyclopropylmeihoxy—amide
1Im

[00205] 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-pent-4-enyl-3 H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide 11f (0.307 g, 0.612
mmol) is dissolved in 4:1 THF:water (8 mL) and 1.134 mL (0.061 mmol) of an
0.054 M OsO; solution in -BuOH iias added followed by NMO (0.093 g, 0.796
mmol). After 5h, the reaction mixture is quenched by the addition of 10% NaHS,0;
solution. After 10 minutes, the reaction mixture is filtered through Celite rinsing
with ethyl acetate and methylene chloride. The filtrate is diluted with ethyl acetate
and washed with 0.01 N HCl, and brine. The organic layer is dried (Na;SO4) and
concentrated under reduced pressure. The crude product is purified by FCC eluted
with 9:1 ethyl acetate:MeOH to give 0.244 g (74%) pure desired product.

[00206] Step E: 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-(4-oxo-
butyl)-3H benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide 11n
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[00207] To a mixture of 6-(4-bromo-2-methyl-phenylamino)-3-(4,5-
dihydroxy-pentyl)-7-fluoro-3 H-benzoimidazole-5-carboxylic acid
cyclopropylmethoxy-amide 11m (0.244 g, 0.456 mmol), THF (5 mL) and pH 7
phosphate buffer (3 mL) is added sodium periodate (0.195 g, 0.911 mmol). After 16
hours, the reaction mixture is diluted with ethyl acetate and washed with NaHCOs,
and brine. The organic layer is dried (Na;SOy4) and concentrated under reduced
pressure to give an orange solid. Purification by FCC eluted with 4:1 methylene
chloride:MeOH yields 0.189 g (82%) pure desired product as a yellow solid: MS
APCI (+) m/z 505, 503 (M+1 Br pattern) detected; MS APCI (-) m/z 503, 501 (M-1
Br pattern) detected.
[00208] Step F: 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-[4-(4-methyl-
piperazin-1-yl)-butyl]-3H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-
amide 110
[00209] 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3-(4-oxo-butyl)-3H
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide 11n (15 mg, 0.030
mmol) is dissolved in MeCN (500 ul) and methylpiperazine (10 uL, 0.089 mmol) is
added followed by AcOH (5 pL, 0.089 mmol). After 5 minutes,
tetramethylammonium triacetoxyborohydride (12 mg, 0.045 mmol) is added. After
5 minutes, the reaction mixture is diluted with ethyl acetate and washed with
NaHCO; and brine. The organic layer is dried (Na;SO4) and concentrated under
reduced pressure to give 12 mg (69%) of pure desired product as a white solid. MS
APCI (-) m/z 587, 585 (M-1 Br pattern) detected; 'H NMR (400 MHz, CDCl;) &
7.99 (s, 1H), 7.98 (s, 1H), 7.30 (d, 1H), 7.08 (dd, 1H), 6.30 (d, 1H), 6.1 (broad
singlet, 1H), 4.26 (t, 2H), 3.64 (d, 2H), 3.37 (s, 1H), 2.45 (broad, 8H), 2.41 (s, 3H),
2.38 (t, 2H), 2.28 (s, 3H), 1.95 (quin, 2H), 1.55 (quin, 2H), 0.98 (m, 1H), 0.50 (qt,
2H), 0.22 (qt, 2H).

Example 20
[00210] The following compounds are prepared by methods similar to those
described in Example 19 by using the appropriate alkenyl substituted benzimidazole
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6-(4-Bromo-2-methyl-phenylammo)-3-[4-(1 1-dioxo-12%-thiomorpholin-4-yl)-

butyl]-7-fluoro-3 H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide

[0021

(18cc)
1]

thiomorpholin-4-yl-butyl)-3H-benzoimidazole-5-carboxylic

To a solution of 6-(4-bromo-2-methyl-phenylamino)-7-fluoro-3-(4-

acid

cyclopropylmethoxy-amide 181 (8 mg, 0.014 mmol) in 1:1:1 water/acetone/MeOH

(1 mL) is added NMO (1.6 mg, 0.014 mmol) and osmium tetroxide (250 uL, 0.054
M solution in t-BuOH, 0.014 mmol). After stirring for 24 hours, the solution is

(]
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diluted with saturated sodium thiosulfate, stirred for 10 minutes and diluted with

ethyl acetate. The solution is washed with brine (2x), dried (Na;SO4) and
concentrated under reduced pressure to a grey solid. FCC (10:1
dichloromethane/methanol) provides 6 mg (71%) desired product as an off-white

solid. MS ESI (+) m/z 622, 624 (M+, Br pattern) detected.

Example 22

)

&N\
6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-[4-(4-methyl-piperazin-1-yl)-
butyl]-3H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (18dd)
[00212] A solution of 6-(4-bromo-2-chloro-phenylamino)-3-(4-chloro-butyl)-
7-fluoro-3H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide 18ee (10
mg, 0.018 mmol), sodium iodide (14 mg, 0.092 mmol), and 1-methyl-piperazine (10
uL, 0.092 mmol) are stirred at 85 °C for three hours. The reaction mixture is diluted
with ethyl acetate and washed three times with water, washed twice with saturated
aqueous potassium carbonate, dried (Na;SO4) and concentrated under reduced
pressure to a yellow oil Flash column chromatography (1:1
dichloromethane/methanol  followed by methanol followed by 20:1
methanol/triethylamine) yields clean product (8 mg, 72%) as an off-white foam. MS
ESI (+) m/z 607, 609 (M+,. Br pattern) detected. 'H NMR (400 MHz, DMSO-ds)
88.37 (s, 1H), 7.71 (s, 1H), 7.49 (d, 1H), 7.18 (dd, 1H), 6.40 (dd, 1H), 4.38 (t, 2H),
3.62 (d, 2H), 2.45 (broad, 8H), 2.41 (t, 2H), 2.28 (s, 3H), 1.96 (m, 2H), 1.54 (m,
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2H), 1.07 (m, 1H), 0.50 (d, 2H), 0.22 (d, 2H).

Example 23
[00213] The following compounds are prepared by methods similar to those

described in Example 22, using an appropriate amine and primary alkyl chloride.
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are reextracted with ethyl acetate (
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purified by flash col utm chromat ography
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yield 0.011 g (50% of the desired product.
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m nutes, the reaction mxture is concentrated to
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6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(3-oxo-3-pyrrolidin-1-yl-propyl)-

3H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (18hhh)
[00215] Step A: 6-(4-Bromo-2-chloro-phenylamino)-3-(2-tert-
butoxycarbonyl-ethyl)-7-fluoro-3 H-benzoimidazole-5-carboxylic acid methyl ester
[00216] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid methyl ester 8b (0.50 g, 1.25 mmol) is dissolved in DMF (8 mL)
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7-fluoro-3H-benzoimidazole-5-carboxylic acid methyl ester (0.050 g, 0.095 mmol)
is dissolved in methylene chloride (0.5 mL) and TFA (0.5 mL) is added. After 45
minutes, the reaction mixture is concentrated to dryness to give 0.49 g (88%) desired
product: LC/MS ESI (+) m/z 472, 470 (M+ Br pattern) detected; 'H NMR (400MHz,
DMSO-d¢) § 8.51 (s, 1H), 8.20 (s, 1H), 8.13 (s, 1H), 7.64 (d, 1H), 7.29 (dd, 1H),
6.45 (dd, 1H), 4.55 (t, 2H), 2.89 (t, 2H).

[00219] Step C: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(3-oxo-3-
pyrrolidin-1-yl-propyl)-3 H-benzoimidazole-5-carboxylic acid methyl ester

[00220] To solution of 6-(4-bromo-2-chloro-phenylamino)-3-(2-carboxy-
ethyl)-7-fluoro-3 H-benzoimidazole-5-carboxylic acid methyl ester (60 mg, 0.13
mmol) in DMF (1.8 mL) is added HOBt-H,O (24 mg, 0.16 mmol), EtzN (0.043 mL,
0.31 mmol), pyrrolidine (0.011 mL, 0.13 mmol), and EDCI1 (34 mg, 0.18 mmol) at
rt. The resulting yellow solution is stirred 16 hours at rt. The reaction mixture is
diluted with EtOAc and water, washed with sat'd aq NH4Cl, brine, sat'd aq NaHCOs,
and brine. The organic layer is dried over MgSO,, filtered, and concentrated in
vacuo to give a crude material which is purified by flash chromatography (3%
MeOH in CH,Cl,) to afford 45 mg (67%) of the desired product: MS APCI (+) m/z
523, 525 (M+, Br pattern) detected.

[00221] Step D:  6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(3-oxo-3-
pyrrolidin-1-yl-propyl)-3 H-benzoimidazole-5-carboxylic acid

[00222] To a solution of 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3-(3-
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pyr an- 2yl met hyl ) - 3H benzoi m dazol e- 5- car boxylic acid
nmet hyl ester I1q [00227]

6- (4- Brono- 2- chl or o- phenyl anmi no) - 7- f | uor o- 3H benzoi n d
azol e-5- carboxylic acid nethyl ester 8b (0.25 g, 0.63
mol ) is dissolved in N N dinethylformam de (5 ni).
2-Bron0nethy|-tetrahydro-pyran (0.34 g, 1.88 mmmol)

and potaSS|un1carbonate (0.26 g, 1.88 mml) are added

th C f
RPN |1 PromD) et iR er oDy il e gestr
(PERR! 81099 ymﬁém E}?*rHF@IJOJnesi IMA/O hs %LUME 28EA P2 @ 20 mmol)

wat 6f and the’layers separated. The ethyl aceta
of dyNr aq LiQHsated. Wl hehremlltleg sahmonrls rabirred rh6eblm(rNaé@©41)eactlon

d Ih
R B 061 oy by ancieCOPF PP F 0 8B et ofigh fypac. The
%\ﬁw ldyer isy@fdddover P8Oy etiltéred sald ebrcBigratelinvaaizelo five a
) and a yellow filtrate (mxture of N _and N3

cruslg |p@¢cb@h@|2§ng9ywm;\s dirgedly 31594 w@h@ﬁém@leﬂr padfieatioand

i-eth
R30S, o S 5" N BB AN Dl LA £ 0
pYRbligin- B9l prap lDleE&nzéﬁr)zddiﬂoZ’e-&Qﬁrbo&ﬂ& (b, cﬁiflomapjzl&reﬂ'boxy-
det ect ed. [002281 Step B: 6-(4-Bronp-2-chloro
a no) - 7- 1 uor o- 3- (t et rahydr o-

[@ﬁ?agfy' Frg% zﬁlﬂ 3NAAT T A3FafedS - £8P 4 V4-bfonff:h Shloro-
pﬁer(yt]axﬁﬁno)m fBlocd}Be(B@xplfﬁepyﬂrdrdmd)yl-Tprépy]l)aBH M&lﬁhd@bkﬁdﬁ

cgrgg%)rfl}apgtaﬁ% I‘ire ég%rl_etl‘)o_arsqu é | md]gaz elﬁr?mg _ﬁl)?Jrg&)ingiéec by the
&lg‘%&gfé}sgﬁlﬁ{%@w 8sciBePinBikp ANV AIRUEH) ImAstzB B80 Qv+,

Af ter stirri ng at roomtenperat ure
Bt attdrfi) Hetectsd; FhNMR 400 MHzyiDMEOeds) § Hoito@e hED US4 1H),

saldsclih g B e Tk e fu et b BellsbufoA 7 (e

3io% g/\hdﬁiiﬂ 3%’3%’\@}563 QQH bH? hespH o) e (’ﬁp'zwi)' P%6 (8, 2HR1.06

turns to_a suspension. The reaction
(lm KH)r 49 émp?)H) eﬁ;l22 ﬁnozld),s%wMRdsyé MidnePMSehds) —132.94 (s,
lgxluted with ethyl acetate/tetrahydrofuran and water
d the layers separated. The aqueous |ayer is
extracted with ethyl acetate. The conbi ned organic
| ayers are washed with brine, dried (Na2SO4) and
concent r at ed under redud@@nuﬂegéure to yield 0.11

I o SRS SRS N ARl oo
dER6Badin @t@:ﬁpl@ZS @sicg ntioyesier Shhad theppproptiawiantines?
fluoro-3-(tetrahydro- pyran-2

ylnethyl) 3H benzoi m dazol e- 5- carboxylic acid

1811 vinytoxy-et ony) an de UFSKk

i Qﬂf ¥ K qowojé[
e ©
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[ 00231]

6- (4- Br ono- 2- chl or o- phenyl am no) - 7-f | uor o- 3- (t et rahydr
o- pyran-2- yl met hyl)-3H benzoi m dazol e-5-carboxylic
acid 11r (0.11 g, 0.23 nmol) is dissolved in

N, N-di met hyl formami de (2 nL). HOBT (0.037 g, 0.27
mmol ) and triethylamne (0.094 nL, 0.68 mmol) are

added. Then O (2-vinyl oxy-ethyl)- hydroxylam ne (0.028
0 6 deed

1”“ 02—l yand—EBPCS—{06-0p6—g6-29-nrmot)—are—add
Biid Hdie_reami oo mixtyre is stifred at room

jtenper at ure’under h2 til HPLC shows the reaction is
conﬁi/e‘&e (2-3 s | reaction mxture i s poured

i nt separ a , el , diluted with ethyl acetate
and m%igLfani Fayers Brepar at ¢d. The ethyl acetate
| ayler<A S"washeqy successively wth agueous saturated

_NH4CP (2x), brine (Ix) aqueous|sat urat ed sodium

bi carbonate (2x), water (Ix), and brine (lx), dried
(Na2SO™4) and concentratqﬁ und§r7reduced pressure. The
resulting solid is purif @mp ); FCC (eluting with 15:1
nmet hyl ene chl ori de: methanol) to yield 0.039 g (79% of
the pure desired product as an off-white solid. M5 ESI
(+) mz 567, 569 (Mo Br_.N erqg detected. [00232]

Step D. 6-(4-Bronp-2-chl9rof H ¢

phenyl am no) - 7-fl uoro- 3- (t 0 - 78 0 pyran-2

yl met hyl ) - 3H benzoi m dazo < lic acid

(2- hydr oxy- et hoxy) - asdideN | [ p [_00233%1r

6- (4- Brono- 2-chl or o eny\l’ﬁhi no) - 7-fl uoro-3-(tetrahydr

o- pyran-2- yl met hyl )=3H benzoi m dazol e- 5- carboxylic

62t Brdpido-2+chjoro>phenylaniing)- Bffude-3\(tetrahdrodyran-2¢lnedyl)-3 H-
mmol ) is dissolved ip ethanp] (2 n) apd uequs,.2. M
HO  ( meytdiz@e%cr&é&xyﬁ'ﬁ MJ&M&%ﬁ’E‘Pfﬁ%"f'@e P} red
[60226p0M ¢ yat Hgg-érgfnogﬁcﬁYbW}J@e%%)laWﬁo)-7—ﬂ§5}|to!-3l?tgtrahydro-

mxture is diluted with water an hen neutralize
pykari2-gilpeesid s 3 B-benisi@bdazle20earbyxydistdcid peihyl exted 11q

nt r at nder ,reduce essu{ e.4.The si due .i.s
GERFTY T onea RRRER BORG PherbAFape i lrsr PHER RO itaote s
cEPBRYIH Ak fingl eagd 8bheo.bayer 9.63s epast Bd disIdleedtilyN,N-

acetate layer is dried (Na2SO4) and concentrated under

dimethgléermantide €umd.)t @-Bramemeshpisigtrahydga-pyragf(03f e, defemmol)

IR C TR ST i
st 68 °B 18912 houdsindef - Np (The rehbtion/miGufedis dddred into a

7.18 (dd, 11-1), 6.40 (dd, 11-1), 4.40 (dd, A of ABX
separatery-funned) dilutedwith gthyl Beesdte amkwater wad the laygrs sepagged. The

e&@ i?eté)tfi leg\/g%( tsp agsix%& nI\Slth x?l(gh;%gxtdnlgnr%gfh(léﬁ Qggéz)éf’ar%ﬁﬁo’%%ntrated
udd&4eduBed pressure. The resulting solid residue is triturated with diethyl ether to
yield a pale yellow solid (N3 regioisomer by NMR) and a yellow filtrate (mixture of
N1 and N3 regioisomers by NMR). The solids are collected and washed with
diethyl ether to yield 0.12 g (37%) of the pure desired N3 regioisomeric product as a
pale yellow solid. MS ESI (+) m/z 496, 498 (M+, Br pattern) detected.

[00228] Step B: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(tetrahydro-
pyran-2-ylmethyl)-3H-benzoimidazole-5-carboxylic acid 11r
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3H), 1.30 (m 1H). "9F NWR (376 M1z, CD30D) -134.87
(s). Exanple 28 [00234] The foll ow ng conpounds are
prepared by nmethods simlar to that described in
Exanpl e 27 by using the appropriate nethyl ester and
al kyl ating agent (Step A) and the appropriate
hydroxylamne in (Step ©. it HO~-O.N O C |Ilx HOB O N
OF NN NFBr FBrVLN~\N79011UHO~~O.N

AR CREETNE TR AN A S
ylmeth}‘f]) BPLEéﬂﬁb%%ldﬁoﬁl{le gl-cl”c:ilr%k h(}\l aﬁid:'ﬂefﬁyl EstEﬂVIK%\I |sﬂ%ended in
4::1NeMah)@(gf‘mﬁnéwgtgr (3.5 mL) and aqueous 1 M LiOH is added (2.5 mL). After
stirring at room temperature for 16 hours, the reaction mixture is homogeneous and
the reaction is complete. The reaction mixture is cooled to 0 °C, diluted with water
and aqueous 2 M HCl is added dropwise until the pH of the solution is 1-2, at which
time it turns to a suspension. The reaction mixture is poured into a separatory funnel
and diluted with ethyl acetate/tetrahydrofuran and water and the layers separated.
The aqueous layer is extracted with ethyl acetate. The combined organic layers are
washed with brine, dried (Na;SO4) and concentrated under reduced pressure to yield
0.11 g (100%) of the pure desired product as a white solid. MS ESI (+) m/z 482,
484 (M+, Br pattern) detected.

[00230] Step C: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(tetrahydro-
pyran-2-ylmethyl)-3 H-benzoimidazole-5-carboxylic acid (2-vinyloxy-ethoxy)-amide
11s

[00231] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(tetrahydro-pyran-2-
ylmethyl)-3H-benzoimidazole-5-carboxylic acid 11r (0.11 g, 0.23 mmol) is
dissolved in N,N-dimethylformamide (2 mL). HOBT (0.037 g, 0.27 mmol) and
triethylamine (0.094 mL, 0.68 mmol) are added. Then O-(2-vinyloxy-ethyl)-
hydroxylamine (0.028 g, 0.27 mmol) and EDCI (0.056 g, 0.29 mmol) are added and
the reaction mixture is stirred at room temperature under Ny until HPLC shows the
reaction is complete (2-3 days). The reaction mixture is poured into a separatory
funnel, diluted with ethyl acetate and water and the layers separated. The ethyl
acetate layer is washed successively with aqueous saturated NH4Cl (2x), brine (1x),
aqueous saturated sodium bicarbonate (2x), water (1x), and brine (1x), dried
(Na,SO4) and concentrated under reduced pressure. The resulting solid is purified
by FCC (eluting with 15:1 methylene chloride:methanol) to yield 0.039 g (79%) of
the pure desired product as an off-white solid. MS ESI (+) m/z 567, 569 (M+, Br
pattern) detected.

[00232] Step D: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(tetrahydro-
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ONOHC N NFBr ~/'" NG6-(4-Brono-2-chloro
phenyl am no) -7 fl uoro- 3-(2-nethanesul fonyl -ethyl)-3H
benzoi m dazol e- 5- carboxylic acid

cycl opropyl met hoxy-am de (11 bb) [002351 Step A

6- (4- Brono- 2-chl oro phenyl am no) - 7-1 uor o- 3- ( 2-

nmet hanesul f onyl - et hyl ) - 3H benzoi m dazol e- 5- car boxyl i c
acid nethyl ester l1llcc [002361

pgf%rzev%e'@?fa‘iQzeﬁ%oim%r%"&rﬁ%%?yhgt 34%"? Pl SRRy
ppol ) is dissolved in 15 nL DM under . KZCOS(O 70

5 06 nmol) is added foll owed by methy I vin
[‘gﬂﬂﬁbne b Bromo > g mm;amw)rzrﬂugxq-meﬁ (A p—_
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uced. Purification I ssol ving the reS| ue in
(mhyL)s oatil pHl Drand e:oamiltqatedcumiet atducgd wiréssudi eThy Iresidue is

ot S 5 1 i e e
%Haﬁat?tp oThe oli’)él(agg a%zril ye n?ﬁé{%%g%)‘%ﬁ coﬁ@&t&l{@d unidBf fedhced

pﬁas{uﬂre By giebd B:06410(U YHhefithke gniren d&sm'édfprodlmb -ag-a(lbff—whlte solid.
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l6Uy Qa3

8 2RI 772 G, TS GO N, AU, T o] Qe iF R (R of
ABX byﬂterﬁ,stlé) 428 61d, B eﬂlAjBé(:Ipetﬂemle)xel%dn KrdVABD(spgttem,
1descri ?egrgto %Lk/e 598 (s. 3H0). 1.54
B340 ko A) 2 {18y BELHHeAR (1 b )L 78- (1 [§Dp 228 (s, 3H), 1.54 (m,

2 s t | e- 5- b

R e i o gz« 5 o o
561 559 (M+ Br pattern) and M5 APCI (-) mlz 559, 557
(M Br pattern) detecte%: HIN%E (400MHz, DMSO- d6)
511.75 (s, 1H), 8.47 (s, *fP*€8%04 (s, IH), 7.77 (s,
[0“2'34]27 62T(1€i folld‘@nng%o?rﬁ)o(lﬂ&% areHreparbd 49 Iﬁgl%odsl lsi)mﬂa% t6 Ghat

: 62 (d, ZKI) , 3.07 (s,
dQSchec( m E)_q_aﬂ)ple 7 by usmg the appropnate methyl ester and alk ating agent

(Step A) and the appropriate hydroxylamine in (Step C).

H H
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0.49 (m 2H), 0.21 (m 2H); 19F NMR (376MHz, DMSO- d6)
-132.66 (s). Exanple 30 [00239] The foll ow ng
conmpounds were prepared simlarly using the
appropriate nethyl ester and M chael acceptor and

nmet hods described previously. |1ld HOHC 111 NOd N
H N 0% FBr ONO13 ~-NF Br / N81 flee HIIkk HO
O HHONHOHC N NSTNF NS~-~NF Br N 11ff N 2

1 1 H O N=( 0O (] I\\I Cl ILI || \ nn- -

Ha

= "R BN R \ Iy T

B g+HoN~ o BLD H }19 HO- ) N3O | g mH
NN O 1. O NKF Br NC-~~N F Br
N F Br Br
ois °
o)
1lv | ho N o 11z OH
\/\ ”
Mo Ny
N Os_NH
Cl
N F Br H
Shs
HN N F Br
LN
11W HO N llaa “ 0O
~ -
0 h C vﬁo y
N N
N F Cl N F Br
° \=N N///J =N
Example 29
N__O
Kfo’ h C
A
\‘"\/\N F Br

6-(4-Bromo~2-chloro-phenylammo)-7-_ﬂuoro-3-(2-methanesulfonyl-ethyl)—3H—
benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide (11bb)
[00235] Step  A: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(2-
methanesulfonyl-ethyl)-3 H-benzoimidazole-5-carboxylic acid methyl ester 11cc
[00236] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid methyl ester 8b (1.55 g, 3.89 mmol) is dissolved in 15 mL DMF
under N,. K,CO;3 (0.70 g, 5.06 mmol) is added followed by methyl vinyl sulfone

(0.41 mL, 4.67 mmol). After stirring 16 hours at room temperature, the reaction
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/| ~=N "=NIIh OOIllnnH hHN NO" FBr -NN1
1-11 F Br NC/M_ NO,11 Ilii HOHN OO NFBr 820
Exanple 31 HZN ONH N HNC F Br ~=N

[ 6-(5-Am no-[1, 3, 4] oxadi azol -2 yl)-4

Jl uoro-1 H benzoi m dazol -5 y1J- (4- br ono- 2-

nmet hyl - phenyl ) -am ne (24a) [00240] Step A

6- (4- Brono- 2- met hyl phenyl ani no) - 7-f | uor o- 3H

h L m | e55- b i id d ide 2

PGSR HAGES RS ARG M DY DR BB e
0Bz Elafer BaVRREY Wiith Werd(3RERAY brigst The 88mblhe@2duus washes
0.135 mmol ) is suspended in EtOd (5 nL) and hydrazine

aryenteacted (with ey bacette 2 Sherembpined ongraicdextpris aredred GeS0s)
xture. | t . . .

o Ehikei S sHER oMl R M By RaBPME s e i metten

chlogigds Wh@ precipipitinigf withl divthyf@thet] wipeatedistverl/timestdivds 1.16 g

FEA AL S Dl ARG A B e o
ST ST B e e >

[00237] Step  B: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(2-
methanesulfonyl-ethyl)-3 H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-
amide 11bb

[00238] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(2-methanesulfonyl-
ethyl)-3H-benzoimidazole-5-carboxylic acid methyl ester 1lec is subjected to
methods previously described to give 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-
3-(2-methanesulfonyl-ethyl)-3H-benzoimidazole-5-carboxylic acid
cyclopropylmethoxy-amide: MS APCI (+) m/z 561, 559 (M+ Br pattern) and MS
APCI (-) m/z 559, 557 (M- Br pattern) detected; 'H NMR (400MHz, DMSO-de)
811.75 (s, 1H), 8.47 (s, 1H), 8.04 (s, 1H), 7.77 (s, 1H), 7.62 (d, 1H), 7.28 (dd, 1H),
6.40 (dd, 1H), 4.78 (t, 2H), 3.82 (t, 2H), 3.62 (d, 2H), 3.07 (s, 3H), 1.02 (m, 1H),
0.49 (m, 2H), 0.21 (m, 2H); "°F NMR (376MHz, DMSO-ds) —132.66 (s).

Example 30
[00239] The following compounds were prepared similarly using the

appropriate methyl ester and Michael acceptor and methods described previously.

11d HO. O 11 H
y J vﬁ oN o)
0o
\ s, N F BI‘ O
/S\/\ \;N O\\ /I\/\N F Br
/ \=N
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ben
24a

6- (4- Brono- 2- et hyl
car boxylic acid hydrazide 20a (0.041 g,
i s suspended in 1, 4-di oxane

azo
mo

zoi m dazol
[ 00243]

| e- 5-
1)

-5 yl J- (4- br ono- 2- net hyl

phenyl ) -am ne

- phenyl am no) - 7- f | uor o- 3H benzoi m d
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NNOHC N HN/ F Br \=N

[ 6- (5AmM no-[1, 3, 4] oxadi azol -2

yl)-4fl uoro- 1H benzoi m dazol -5 yl J- (4- br ono- 2-

chl or o- phenyl ) -am ne (24c) [00245]

[6-(5-Am no-[1, 3, 4] oxadi azol -2-yl)-4-fl uoro-i H benzoi m
i dazol -5- yl]-(4-brono-2-chloro-phenyl)-amne 24c is
prepared as described in exanple 31 starting with

6- (4- brono- 2- chl or o- phenyl anmi -7-fluoro-3H benzoi md
azole-5- 84 0 carboxyliggﬁﬁPﬁﬂg%thyl ester 8b. M5 APCI
(+) mz 425, 423 (M+ Br pattern) and M APCl (-)mz
423, 421 (M Br pattern) detected. Exanple 34 NH2 HN
OHM NHN/ Fa MR N6 (4-Ch
Ioro-2-nethy|phenylaniAETN

fl uor o- 3H benzoi m dazol*®
(20b) [00246]
6- (4-Chl oro-2-nethyl -p 7-fl uoro-3H benzoi m
dazol e-5- carboxylic a de 20b is prepared as
described in exanpl 1, Istdp A frdh
6-(4-chloro-2-nethy|-6ﬁ€ﬁylanino)-?-fluoro-3H—benzoim

l,e~5- ' ' x
[ aa S AP 4 RO O G2 Blimifzol S ot mbmo-2-
s D005 w3 (5. 11
. S, , 8. S, . , . ,
[9%4?’1 7.03 5’(%’ 1;451' . 6. 416@&”’1’%""%&%&’("&9"%‘{)'Zgﬂé‘gr‘"m'
befzoimtduzolE258 Wb Seyie acidhydPzbde 20a
[00241] 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3H-benzoimidazole-5-

=1

%?rboxylic aci d hydrazi de

carboxylic acid methyl ester 8a (0.051 g, 0.135 mmol) is suspended in EtOH (5 mL)
and hydrazine hydrate (0.118 g, 2.023 mmol) is added. The reaction mixture is
heated at reflux for 16 hours. The reaction mixture is concentrated under reduced
pressure and purified by FCC eluted with 97:3 ethyl acetate:MeOH to give 0.041 g
(81%) of clean desired product: LC/MS ESI (+) m/z 378, 380 (M+ Br pattern)
detected.
[00242] Step  B: [6-(5-Amino-[1,3,4]oxadiazol-2-yl)-4-fluoro-1H-
benzoimidazol-5-yl]-(4-bromo-2-methyl-phenyl)-amine 24a
[00243] 6-(4-Bromo-2-methyl-phenylamino)-7-fluoro-3 H-benzoimidazole-5-
carboxylic acid hydrazide 20a (0.041 g, 0.109 mmol) is suspended in 1,4-dioxane
(1.5 mL) and 36 pl of a 3 M solution of cyanogen bromide in methylene chloride is
added. NaHCO; (9 mg, 0.109 mmol) in water (1.5 mL) is then added. After 16
hours, the reaction mixture is diluted with water and brine and extracted with THF.
The combined organic extracts are dried (Na;SO,) and concentrated under reduced
pressure. Purification by FCC eluted with 98:2 ethyl acetate:MeOH gives 24 mg
(55%) of pure desired product as a yellow solid: LC/MS ESI (+) m/z 403, 405 (M+
Br pattern) detected; "H-NMR (400 MHz, DMSO-de) § 12.97 (s, 1H), 8.42 (s, 1H),
7.94 (s, 1H), 7.74 (s, 1H), 7.36 (s, 2H), 7.33 (d, 1H), 7.15 (d, 1H), 6.40 (bs, 1H),
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"HMe ~ N HN/ FCl "=N5-[6-(4-Chloro-2-nethyl
phenyl am no) - 7f | uor o- 3H benzoi m dazol -5 y1J-
[1, 3, 4Joxadi azol -2-o0l (22a) [00247]
6- (4- Chl or o- 2- net hyl - phenyl am no) - 7- f | uor o- 3H benzoi m
dazol e-5- carboxylic acid hydrazide 20b (0.050 g,
0.150 mmol ) is suspended in PhMe (2 nL) 85 0 and a
20% phosgene solution in Phive (0.24 ni, 0.45 mmol) is
ded,..The reaction mxture is stirred at reflux
225%0@3% for I'h and then cooled to it. The reaction
m xture is quenched by the addition of a 1:1 m xture
of THE and 10% HCI (20 nlL). The |layers are separated
and the aqueous | ayer i sExamplgdRed with THE (3 x). The
conmbi ned organic layer is washed with brine, dried
(Na2SO™4) and concentrated under reduced pressure to
give 54 ng (99% of desireMHaroduct as a yellow solid:
LGVS ESI (+) mz 360, 3Bz={(M+ O pattern) detected; 'H
NVR (400MHz, DMSO- d6) 1. 64 111), 8.83 (s, 1H),
7.88 (s, 111), 7.30 (s, H7.20 (d, 11-1), 7.00 (dd,
1H), 6.38 (dd, 1H), 2. N Exanpl e 36 N=~ NN
HMe NHNFC \=N( ora et hyl
phenyl ) - (4-fl uoro-6-fN; 374] ok zd¥- 2yl - JH benzoi m da
zol- 5 yl)-am ne (21a)\#$N00248]

- (A-Chl or 05 2: nethyl.-ph am ngy+7-1 1. - y|
TR e s s
0.144 mol) is susprMephenylP-aminef2¥p) ute Et OH and
HC( OEt ) 3 ([O. 60 nL, 3.54 mmpl) is_added foll ovved@gc%/

[002441 vt i ¢ [66TAapinpd .3, Hipradiazgl-2iydnHuron Hd-benzgimigazgl-5-

yi]9(4[§ﬁ$r82§-fﬁ@ﬂ1§[-pﬁglyl)ﬂtﬁﬁg 24 istlﬁgpared as described in example 31
starting with 6-(4-chloro-2-methyl-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid methyl ester 8¢. LC/MS ESI (+) m/z 359, 361 (M+ CI pattern)
detected; 'H NMR (400MHz, DMSO-ds) & 8.42 (s, 1H), 8.00 (bs, 1H), 7.78 (bs, 1H)

7.48 (s, 2H), 7.22 (s, 1H), 7.04 (d, 1H), 6.48 (bs, 1H), 2.37 (s, 3H).

Example 33

NH,

N=(
N O
y C
”@
HN F Br
\=N

[6-(5-Amino-[1,3,4]oxadiazol-2-yl)-4-fluoro-1H-benzoimidazol-5-yl|-(4-bromo-2-
chloro-phenyl)-amine (24c)
[00245] [6-(5-Amino-[1,3,4]Joxadiazol-2-yl)-4-fluoro-1H-benzoimidazol-5-
yl]-(4-bromo-2-chloro-phenyl)-amine 24¢ is prepared as described in example 31
starting with 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-
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reaction mxture is cooled to roomtenperature and
concentrated under reduced pressure. Purification by
flash col um chronmat ography (97:3 ethyl acetate: MeOH)
gives 36 ng (73% desired product as a |light yell ow
solid. LG M5 ESI (+) mlz 344, 346 (M+ O pattern)
detected; 'H NWVR (400MHz, DMBO d6) 513.10 (bs, 1H)
9.39 (s, 1H), 8.49 (s, 111), 8.10 (bs, 1H), 7.78 (bs,

1H), 7.20.(d 00, (.d , 6. 111
by ag et dtes Bp M BRCh iy mn s, 43T larte) and
MINAPCE(-ym/80 5 4b 6 (4 B@?h@érﬁ) detsgéd1y |

phenyl am no) - 7-f1 uor o- 3H benzoi m dazol -5 yl J-

[1, 3, 4Joxadi azol e-2-thi ol (23a) [00249]

6- (4- Chl or o- 2- net hyl - ph | ald ng) - 7-f | uor o- 3H benzoi m

dazol e-5- carboxylic acie]g%h'@gifggi de 20b (0.050 g,

0.150 mmol) is suspended in 3 nL absolute EtOH and

cooled to O C under N2-Nﬁ52 is added (26 ng, 0.346

mol ) followed by po r%g KOH (8 ng, 0.150 mmol ).

After stirring at 0 C 0O mgytes, the reaction

m xture is heated to refl ux.HAfter 3.5 hours, the

reaction mxture is (¢ e he addition of

water, followed by the ¢ et hyl acetate and

IN HCl. The |ayers HNe fepdrated dfld t he aqueous

| ayer is extracted wi t Frhbt hyl acetate. The conbi ned

0§-BACHTor8 X hidfHyE-pRémylahinR). 7Mecko I H-bentbimaiacsIBIS @irbskylic

under reduced “pressure to give the desired product as

a yel l ow solid: LC/ Mrddhydrayide20b376, 378 (M C

e, ek AR AR AR SR
chboxHid aci® h@dratide 20b)is prepaied(=8,desdribed Ex @R@hple 38, steb ANfrom
624|-_<|:h1CIoro-2-methy1-phenylamino)-7-ﬂuoro-3H-benzoimidazole-5-carboxylic acid
methyl ester 8. LC/MS ESI (+) m/z 334, 336 (M+ Cl pattern) detected; 'H NMR
(400MHz, DMSO-dg) & 13.09 (bs, 1H), 9.98 (s, 1H), 8.40 (s, 1H), 8.17 (bs, 1H),
7.64 (bs, 1H), 7.20 (s, 1H), 7.03 (d, 1H), 6.41 (bs, 1H), 4.49 (s, 2H), 2.23 (s, 3H).

Example 35

OH
N

N. O

g Me
HN F Cl
\=N

5-[6-(4-Chloro-2-methyl-phenylamino)-7-fluoro-3 H-benzoimidazol-5-ylJ-
[1,3,4]oxadiazol-2-0l (22a)
[00247] 6-(4-Chloro-2-methyl-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid hydrazide 20b (0.050 g, 0.150 mmol) is suspended in PhMe (2 mL)
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N HN F Br ~=N 6-(4-Brono-2-chloro phenyl am no) - 7-

| uor o- 3H benzoi m dazol e-5-carboxylic acid nethylam de
(1loc) [00250]

6- (4- Brono- 2- chl or o- phenyl ami no) - 7- f | uor o- 3H benzoi m d
azol e-5- carboxylic acid 10c (0.029 g, 0.076 mol ) is
di ssolved in N, N-dinethylformamde 87 O (1.1nL). HOBT
(0.016 g, 0.10 nnDI) triethylamne (0.028 nL, 0.20

ek oA 4 o b BT g el

nﬁkﬁr@@@tﬁré@@@&@l‘ﬁk' S N;Ofok he: dridageh @aolEdxtbut.e Eie reaction
room tenperature. The solution is stirred at

istvpisamianahe by theadbiieolmirdrmigure vhEHF a0V HC! (20 mL).
T S4F als RS AL IR ABSRATQLAIY PR Wi TE (3K)°rhe

c6mPiicat ®anid NeyeetiByWashed twitle bliay.edried (Naﬁmbi and concentrated

successively with ,aqueous saturated N 14Cl (2x), .
upderredyqed pressuigcloUE Ve af s (L o esHFeS PEofiish %%’t‘ grellow solid:

i d

ORI T i 060, 262 TRE DEL Bifel thiesi S NVRIRA VIR, DMSO
dg)od 12,64 s,AH), BissdspVHY; B3 @l UHD 3o, hH)L97.20 et 1)L 2108 (dd,
chloride: nmethanol) to yield 0.013 g (42% of the pure
1504 3% tldg A 3 2e30 (SL\/@{)\PCI (+) mz 397, 399 (M, Br
pattern) detected; 1H NVR (400 MHz, DVMSO d6) S 8.76
(broad s, 111), 8.69 (m 111), 8.41 (s, 1H), 7.76 (s,
1H), 7.63 (d, 1H), 7.30 ExiappleBp, 6.50 (dd, 1H), 2.76
and 2.75 (s and s, 3H total, amde rotaners). 19F NWR
(376 MHz, DVMSO-d6) -132.69 (s). Exanple 39 1002511

The foll ow ng conmpoundsNare prepared using nethods
simlar to that descriNedabove in Exanple 38 by

usi ng the appropriate caiffboxyli¥€acid and amne. In
those cases that contai iqe functionalities,

the appropriate nono B r ot ed amine is used in
the coupling reacti ; group is later

renmoved in a final stegy under st andard TFA

deprotection conditions. 6p CN ‘16
(4-Chloro-2-methyl-phenyl)-(4- _fluoro- ﬁ 3 4]oxadtazol-2-yl-1H-benzozmt azol-

5-yl)-amine (21a)
[00248] 6-(4-Chloro-2-methyl-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid hydrazide 20b (0.048 g, 0.144 mmol) is suspended in 3 mL absolute
EtOH and .HC(OEt); (0.60 mL, 3.54 mmol) is added followed by catalytic
pTsOHH,0. The reaction mixture is heated to reflux under Na. After 2h, the

reaction mixture is cooled to room temperature and concentrated under reduced
pressure. Purification by flash column chromatography (97:3 ethyl acetate:MeOH)
gives 36 mg (73%) desired product as a light yellow solid. LC/MS ESI (+) m/z 344,
346 (M+ Cl pattern) detected; 'H NMR (400MHz, DMSO-dg) $13.10 (bs, 1H), 9.39
(s, 1H), 8.49 (s, 1H), 8.10 (bs, 1H), 7.78 (bs, 1H), 7.20 (d, 1H), 7.00 (dd, 1H), 6.41
(bs, 1H), 2.18 (s, 3H).

Example 37
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HNHNFC \ =~= 88 01lgg 2ZNIIwNNHO NON)
HNHNFC HNF 6 Br \=N Ilrr Ha I lw Nng N NH Cl
HNF Br N ~NHNF Br \=N1IlIss HN, Iixx N= N O NvNH
~NONHHC F6Br N\ HNHN" FBr \=NIlItt NH
N HN F Cl Exanmple 40 HOHC N

SH

N=(
N . O
H Me
”7@
HN F Cl
\=N

5-[6-(4-Chloro-2-methyl-phenylamino)-7-fluoro-3H-benzoimidazol-5-ylJ-
[1,3,4]oxadiazole-2-thiol (23a)

[00249] 6-(4-Chloro-2-methyl-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid hydrazide 20b (0.050 g, 0.150 mmol) is suspended in 3 mL absolute
EtOH and cooled to 0 °C under N,. CS; is added (26 mg, 0.346 mmol) followed by
powdered KOH (8 mg, 0.150 mmol). After stirring at 0 °C for 30 minutes, the
reaction mixture is heated to reflux. After 3.5 hours, the reaction mixture is
quenched by the addition of water, followed by the addition of ethyl acetate and 1N
HCI. The layers are separated and the aqueous layer is extracted with ethyl acetate.
The combined organic extracts are dried (Na;SO4) and concentrated under reduced
pressure to give the desired product as a yellow solid: LC/MS ESI (+) m/z 376, 378
(M+ Cl pattern) detected; '"H NMR (400MHz, DMSO-dg) $ 8.51 (s, 1H), 7.92 (s,
1H), 7.19 (s, 1H), 7.12 (s, 1H), 6.98 (d, 1H), 6.29 (d, 1H), 2.28 (s, 3H).

Example 38

N0
- b ©

N

HN F Br
=N

6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-carboxylic
acid methylamide (1100)
[00250] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carboxylic acid 10¢ (0.029 g, 0.076 mmol) is dissolved in N,N-dimethylformamide
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HN F Br \=N [6-(4-Brono-2-chloro phenyl am no)-7
fluoro-3H benzoi m dazol -5 yl J- nethanol (10e) [00252]
6- (4- Brono- 2- chl or o- phenyl anmi no) - 7- f | uor o- 3H benzoi n d
azol e-5- carboxylic acid nethyl ester 8b (1.06 g, 2.65
mmol) is suspended in tetrahydrofuran (25 nL) and
cooled to -78 C. Lithiumalum num hydride (8.03 nL,
8.03 nmol, 1M solution in tetrahydrofuran) i s added

S 3 0. sti
(PRI ikl L0518 ESLIE M Wi SEhe! (AR 1936 W,
mélliyReineq0®58 angdo. maﬁmsz M Roltige e tttahgdlofilran)) and IBDCI
reaction m xture is stirred for 5 mnutes at 0O C and

(@A 25 dbl G anmagfai ave agded; gosecytively daudhe sproHPR TRfxgIE At room

E'gﬁd Mt 59&21%

té}\/\}gtlr%} to'r o%%enpset}rgétduér{téggﬁgé&% rre * |1§h %@er% The

réaREoh hixturd iX potediistotalseparptony fohnelrnd chlummlaemyyacetate and
funnel, diluted wt cet at and | ayer.s

el And it | ayméea%ra@guﬁ%ﬁ% agegate JAyPen i %6 SHecgesiyaly with

e N e U SR s R i Bidaonate
(3n)e ncited. (98), @nﬂl‘ﬁﬁ% (loh, diisl Pg8Og)esiid eehcpnivated tinder reduced

ale ye om13 M5 ESL 37 37
pliRptey o insasoliddRnprangt by F € fehing W 1o pethylene
chﬁHd@ﬂeﬁiaﬁBBW@ﬁelﬁm ®I130g (42%) of the pure desired product. MS APCI
phenyl am no)-7-fl uoro-3 ben20|n1 azol e- 5- car bal dehyde

(018G 39[703)%53\]1+ Br pattern) detected; 'H NMR (400 MHz, DMSO-d6) & 8.76

s B0 T Gee B S0 S DB TRy 1) 3% ot 5% o,

6@0%%1@' YH§* 2 17‘6 *aﬁ& rzafsyéraﬁi‘dusr M gt anedd dotdmers)l 5 BLIMR (376

8 mml) is added. The reaction
Wx,théQ é@sﬂBEﬁ@dS)at 50 C for 10 hours under N2. The
reaction mxture is filtered through silica gel and
eluted with nmethyl ene chloride/nmethanol (10:1, 1 L).
The filtrate is concentmxﬁmbhggder reduced pressure

to a small volune and then filtered through an
[00258Hi sc The following compounds are prepared using methods similar to that

described above in Example 38 by using the appropriate carboxylic acid and amine.
In those cases that contain two amine functionalities, the appropriate mono Boc
protected amine is used in the coupling reaction and the Boc group is later removed

in a final step under standard TFA deprotection conditions.

11 NH Iluu |~ N
PP 0 l\(\) g H O
H H
Elfi hol
F x HN F cl
HN\::N S =
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syringe filter to renove small anounts of M02 that
passed through the silica gel. The filtrate is
concentrat ed under reduced pressure and the residue is
purified by flash colum chromatography (eluting with
20:1 nethylene chloride:nmethanol) to yield 0.81 g
(85% of the pure desired product as a bright yellow
solid. NB ESI (+) niz 368, 370 (N% Br pattern)

Aot r\r\i- nn 4.9 I l\

| V2 I_ +
1\:{9?16 f r ono- 2- chlporo pheny |1§

nio)}N N O
| uon o- Q- t@yl 3H- benzoi m dazol -5 UV
2- hydr ozy-Jet Iman ne (10g,) [00254]| Step A
1-[6-(4- hl or o phenyl am np) - 7- {\NUOFORB- et by -

3H—benzo ylJ-2- neihoxyn%thoxy ethhanol 101
[00255 a soI ution of

tributyl - npfhnyvnpfhnyvnpfhll-ct

Iatrol ,_pr A ed by t he procej&1%WWepor.%¢ inJ. Og.
Chem1 198 131) in THE (8 |n) at} - 78 C is added
n- BYLi 2 35 mol , | 2.5 M solwtign in

hexanel| g1 ng for|3 minute aN tion of

6- (4- br - 2- chI or o-
phenyl am no) - 7- f | uor o- 3- net hyl - 3H DAoiﬁidazoP%-S-car
bal dehyde 10h (59 my, 0.15/mmol)[ in YHE (2 nl) is

lagidednaty - 78 T. After stirrjmgofor 40Nmlnutes at -78

C, théyu |on i s quenched|wi th |sat uvat¥4 aqueous
NHACL at -78HC, |warned to oom tienpgr re, and

di |l uted c. The organic llayerYi spywa§hed with
brine, 4y d BrMySO4, f(ltered, R ted, and

purified=Ny flash chromat ography |(1. OE én
CH2C12) to give the desired| produciN (45 hg, 64%: M
AP (+\ mz 458, 460 (M+ | Br pattern) detected

1[100256 p B: 1-[6-(4-Brofro-2-dhnl oro

phenyla Iuoro 3-net hyl - 3H benzoi m dazol -5
yI] hoxy et hanope 10j| 1002571 A sol ution
of ¢g-chl oro- phenyl am no) - 7-f | uor o- 3-

rret .;.?uH- ben20| m dazol 5-yl]-2- et hoxymet hoxy- et hanol
1044 ng—0-096—nwel)—and-theDess—Martihn

\ L T IO T o

peri odi nane (49 nmg, 0.12 mol) in CH2C12 (1.5 nL) is
Example 40

HO

H Cl
”f)
HN F Br

\=N
[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazol-5-yl]-
methanol(10e)

[00252] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-

carboxylic acid methyl ester 8b (1.06 g, 2.65 mmol) is suspended in tetrahydrofuran
(25 mL) and cooled to -78 °C. Lithium aluminum hydride (8.03 mL, 8.03 mmol,
IM solution in tetrahydrofuran) is added dropwise to the reaction mixture. After
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stirred for 1.5 hours at rt. The reaction mxture is
diluted with ether (3 nL). Saturated agqueous NaHCO3
(1 nmL) containing sodiumthiosul fate pentahydrate (74
ng) is added. The resulting mxture is stirred for 10
mnutes and diluted with EtQAc. The organic |layer is
washed with saturated aqueous NaHCO3 and brine, dried
over MgS™, filtered, and concentrated in vacuo to

B E bt Ll o
bel@sdsechdMeHedus(s3Mtio, Thé Wactibe mikiabe {s)irredl ZorddMinudéstht 0

Mr, Br pattern) detected. [00258] Step C
qgapé ﬂ(eamqubd@gmm -8% o€ phheyieagtiongpixpure uw&e@c@dﬁﬂth] MeOH,

ARSI I2OLaP whhole i NS HpBRIADRRE st £PPRAGL The

réaclibn fxtaroRTher poured intp h@&phﬁfﬁrﬁ @nmél, fdiluesdowith ethyl acetate,
met hyl - 3H ben20| m dazol - - 2- met hoxymet hoxy- et hanon

apd iftﬁ layers sgppratgd.o e %‘1‘6‘]")5 pl@ee/&%aa@atfg with eyl gstaty, The
oSl s 81 60 DTS g
prsture s@ietdat0s?B g (LANSL)sof tha GfBdesand pdidunt &da pale fyellow solid.

Th ic layer is shed with brine, dried
1@%@@@@,-’*%3%4&@@%@8%@8%&%8@6 in vacuo, and
purified by flash chronmatography (1.5% MOH in
CH2C12) to afford the desired product (7.3 ng, 54%:
MS APCI (+) nmlz 412, 4Exapipde 4Br pattern) detected;
1H NWVR (400 MHz, acetone-d6) S 8.64 (s, 1H), 8.34 (s,
1H), 8.16 (s, 1H), 7.58 (d, 1H, 7.31 (dd, 1H), 6.59
(dd, 1H), 4.94 (s, 2HM 06 ( 3H); '9F NMR (376
MHz, acetone-d6) -132.45|(s 7. Exanple 43 HOOMH
Cl N HNFBr \=N1]
phenyl am no) -7 fl uoro- enzq
hydr oxy- et hanone (1G4 0260] te;BrA'
1-[ 6- (4- Brono- 2- chI or 0=phenyl am no) - 7- | uor o- 3H

'fig@gﬂﬁ 353 ro e latiilG) AP OV s BB AR e-3Lhrbaldenyde

6- (4- Brono- 2- chl or o- pheny| ggpno) - 7- f | uor o- 3H benzoi m d

[Oe(llzzgili]e_ [6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazol-5-
yl]-methanol 10e (0.96 g, 2.58 mmol) is dissolved in tetrahydrofuran/acetone (1:1,
15 mL), and MnO, (2.24 g, 25.8 mmol) is added. The reaction mixture is stirred at
50 °C for 10 hours under N,. The reaction mixture is filtered through silica gel and
eluted with methylene chloride/methanol (10:1, 1 L). The filtrate is concentrated
under reduced pressure to a small volume and then filtered through an Acrodisc
syringe filter to remove small amounts of MnO, that passed through the silica gel.
The filtrate is concentrated under reduced pressure and the residue is purified by
flash column chromatography (eluting with 20:1 methylene chloride:methanol) to
yield 0.81 g (85%) of the pure desired product as a bright yellow solid. MS ESI (+)
m/z 368, 370 (M+, Br pattern) detected.
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car bal dehyde 10f is treated wth

tributyl - met hoxymet hoxynet hyl - stannane according to
the procedure described in Exanple 42, Step Ato yield
conpound 101. W©MS APClI (+) mz 444, 446 (MW, Br
pattern) detected. 92 0 [00262] Step B
]-[6-(4-Brono-2-chl oro phenyl am no)-7-fl uoro-3H

benzoi m dazol - 5-y1] - 2- net hoxynet hoxy- et hanone 10m
[00263] To a solution of oxaué 2chloride (0.11 m,
0.22 mml) in cHec12 (1 E #2.78 cis added DVSO
(0.016 nm., 0.22 nnnlqo \ @r stl rlng for 3 mnutes,

a sol ution of
1-[ 6- (4- brono-2-chl oro- )-7-fluoro-3H benzo
m dazol -5- yl]-2- nethox | hox hanol 101 (25 ny,
0.056 mml ) in methytrhe ch fori BrlmL) is added. The
resulting solution is stirred for 30 n1nutes at -78 T.

g A e e o O U

for 5 m nut es at ropnya@nja@fmuh@a@p]d diluted with
wat er and Cl2. The organic_ layer is sep

OESGl ove Siamyss. 1P Fiato-etiorBhe A ot e ot
SH B RO SOHEL i ol b ighdog>ed W Lhou!

[Q0256} (4- Bfforﬁ)scﬂuﬂdsﬂ of mbmtgdnyéthmymﬁthﬂxyﬁlhdﬁlwlfsta&hhne (864 mg,

2 ook sestores e Eimsres aRIRR o) O ¢n OB BhAI3D) in

Yé b h n
dngfgcz)t e tedygcgglrsgﬁgégw?%g@go@%dg:% Mn} P golution in

r

described in
h&searp| e M’E;r Sireing Cfero 3y ingihutes,ompsatution ORY  viz-bieaio-2-ehloro-

b o A g 0
0|1|5|)mm31/)33 T 2 is 8ddRA dt A8 *AHAftef sﬁﬁm(gmor 26DmindRE at -78

. OD) -133.96 (s, 1F Exanpl e 44
C, the@eaquon i5 q@enahied pith s@pratad—aqueops NELClab s 5C.chamred to

r e%g eéat *T)O?ﬁd dllllﬁoé %nt%'tt%%z %Enoggaa%% Ta?eryi% YraShét N Yrine,
dried over MgSQy, filtered, concentrated, and purified by flash chromatography (1.5
% MeOH in CH,Cl,) to give the desired product (45 mg, 64%): MS APCI (+) m/z
458, 460 (M+, Br pattern) detected.

[00256] Step B: 1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-

3H-benzoimidazol-5-yl]-2-methoxymethoxy-ethanone 10j

[00257] A solution of 1-[6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3-
methyl-3 H-benzoimidazol-5-y1]-2-methoxymethoxy-ethanol 10i (44 mg, 0.096
mmol) and the Dess-Martin periodinane (49 mg, 0.12 mmol) in CH;Cl, (1.5 mL) is
stirred for 1.5 hours at rt. The reaction mixture is diluted with ether (3 mL).
Saturated aqueous NaHCO; (1 mL) containing sodium thiosulfate pentahydrate (74
mg) is added. The resulting mixture is stirred for 10 minutes and diluted with
EtOAc. The organic layer is washed with saturated aqueous NaHCOj3; and brine,

dried over MgSQy, filtered, and concentrated in vacuo to give a crude material
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uoro-3H 93 0 benzoi m dazol -5

J- 2- et hoxy- et hanol10o0 [00267] To a sol ution of
lithiomethyl ethyl ether in THE (6 nL) (prepared from
4,4" -di -tert-butyl bi phenyl (585 ng, 2.20 nmol), Li (18
mg, 2.59 mmol ), and EtOCH2C1 (0.20 nL, 2.05 nmol) by
the procedure reported in Tetrahedron 1996, 52, 1643)

it SR RaO Kbk SheSinatography (4:5% MAQH 3. CRCl) to afford the
desiredo FEmsncui@u(zﬂ1em"g qavhaiMehWRIET 10f) 20 458, 458 @B, "B battern)

inT -78 C. The resulting solution is
d§tepﬁ€¢led for 1 hour and then quenched with saturated

Cl cat r
BSRE e ot G o R B Eph R R b S ety
3H-bénzbimitezol- dryvpﬂ-hydmbcyw;ﬁ@ne 10d tered, concentr at ed
in_vacuo, and purified by flash chronatogr phy %Q@b

QAR 5”1 o engpmistsns mE orl-{oe- teppre s hlpr-Bicpy o) 7-Hluoro-3-
n?e@@lrﬁﬁb&{zsﬂﬂﬁkz 1-]55el?120t étgc@(%o% Qg?féong?bjz (#38mgA 3033

r pattern
nim{)la, (0% Bryoemis HECh((03 mph erestizani ()1 )| mud waBir(0.05 mL) is

qur?cf g) go éolﬁgdt | i’ﬁ% Féﬁgﬁtng gﬁ q.l%:ﬁ%anrégtr}ghge?wi[ﬂ'? (s)a?u?rgaled aqueous

:1( 04 4n'aAIRA 24 #RIERORe. The organic layer is washed with brine, dried
p enyl am no) - 7- f | uor o- 3Hbenzé&i m dazol - 5-yl | - 2- et hoxy-

oecl‘rMugSO4,1ﬁitﬂrat @on@hm@teldan vabie, pnd putiied by dlssh cheothategraphy

(RSP ReOn R CaftiER: st afh b Gt SR )

f
n??dll(-'mm(g?ﬁ plliartlfhgt?n 9@3{;&%@?&5%@1&' (%SOR &(El@k a{cét)onéddé) 812%4 (s,

EDOAD} (6 18036 1645, 18) 7.58. @4 1H%, 7. 21 §dd. 15816 60, (GA HED), 494 s

opitod s byt et i, ol

(s). Exan'ple45 OHC NHNFBr N94
1-[6-(4-Bronpb-2-chloro
phenyl ani no) - 7J1 uor o- 3HExamEAB dazol -5 yl J- 2-

@)
HO H Cl
”@
HN F Br
\=N

1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3 H-benzoimidazol-5-yl]-2-
hydroxy-ethanone (10k)
[00260] Step A: 1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3 H-

[00266] Step A ]-[6-(4-Brono-2-chloro phenyl am no)-7
fl
yl
i

benzoimidazol-5-yl]-2-methoxymethoxy-ethanol 101

[00261] 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazole-5-
carbaldehyde 10f is treated with tributyl-methoxymethoxymethyl-stannane
according to the procedure described in Example 42, Step A to yield compound 101.
MS APCI (+) m/z 444, 446 (M+, Br pattern) detected.
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met hoxy- et hanone (10p) [00270]
1..[6-(4-Brono-2-chl oro- phenyl am no) - 7-f | uor o- 34 benzo
i m dazol - 5-yl]-2-nethoxy-ethanone 10p is prepared
from 6- (4- brono- 2-chl or o- phenyl am no) -

7-fl uoro- 3H benzoi m dazol e- 5- car bal dehyde 10f and
lithionmethyl nethyl ether by the procedures described
in Exanple 44. M5 APCI (+) niz 412, 414 (M, Br

[@ﬁﬁ&gr Ben%{eﬂpoxy _[ 6- ? zgﬁ? ﬁ-@l%l%rroophenylammoDI fﬂuoro 3H-

b@ﬁ%%ﬂd@%l@lf Dfsrtzég%%nﬁﬁzd&ﬁ-QWthéjm| -5- yl J-ethanone

10
( g%zyl oXdy-4 Sqlmlqmoﬁjp)@ﬂﬁj chlasidedPd 1 mL, 0.22 mmol) in CH,Cl, (1

nﬁgeny%%%n%?%d b@@?l on"ﬁf’%benrg})ﬂ% i)%f%% Sﬁ%ﬁ}ﬁﬁ?gﬁnmtes’

al $ldtidn 02 lnﬂér(mirﬁmtlidﬂof(ﬁﬂmnmaﬁﬁﬁcﬁmﬂﬁéﬁmH%ﬁzdmld&ol -5-
1.23 mmol ) and n- BuLi 60 49 i, 1.22 mmpl iy
yHo-methoxymathrsycstierol 0k (25 migo LORS émfl%lbdflt@at jeng chloride

(ﬁﬁl%g(’aﬁﬂ%r gﬁt‘foe rféxﬁf]ﬁ% S&QH n 1sjsﬁ§%21 f6r)53_031?"' Gitkst Sfi%i @LiPRA (0.1

ro- p enyl am no uor o- 3
niIgn@.Gi nincmi)oise addedar bl?ﬂedfﬂaytﬂm Wikt Tis nadowl§. Slydrmq:tb [ty room

THE (3.nL) at_-78 T Th | i Jt .
R PORCL I LI BCS. o0 toaerabE g Lo ich sy and
Cg ggz S"ir é” Eﬂc apgyeoys dlpdfated, adl@ec?)ﬁvéﬁ%ggOW ffitered, and

ganlc layer is dried over
cémdeh‘eatedi tocgmc etht ratda produchovtich andligsatly fusedul vighofut fyrther
éormt ography (100% CH2C12 to 3% MeOH in CH2C12) to
¥t he desired product (46 ng, 68%: M5 APCl (+)

90, Br EL MbOph i -3H-
IGE?Z%F Benz é%%xg NHC [6-( %Ir(%?gbgg chl o r’%q% Iﬁgﬁel a}ﬁli) n7;9§lﬁ¢?o

benzgamidaz@H-yiga mmraezlmnosem et hanone ] Ogq 95 0

[@&géﬂg]yl -5336[(4[]% Q%E@Iﬁg - e%ypan? Rg')r-?-?lugfogﬁ{-benzmmidazol-

5G)1]-21mfkt lﬁmyf@l)anané 11081 & deprblocted aicevrdimgolo-the -prédedure
- et hanol Or t he rocedure described in Exa%
deseribed erpEmszléélat Steapet t@ pield eermpeund Mk MSeAPET ({gy m/z 398

400 (M-+, Br pattern) detected; "H NMR (400 MHz, CD;0D) & 8.38 (s, 1H), 8.04 (s,
1H), 7.52 (d, 1H), 7.22 (dd, 1H), 6.53 (dd, 1H), 4.90 (m, 2H); '°F NMR (376 MHz,
CD;0D) -133.96 (s, 1F).

Example 44

-0 © cl

H
N
HN F Br
\=N
1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazol-5-yl]-2-ethoxy-
ethanone (10n)
[00266] Step A: 1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3 H-
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treated with saturated aqueous NaHCO3 cont ai ni ng
sodiumthiosul fate pentahydrate: M APCI (+) m z 488,
490 (M+, Br pattern) detected; 1H NVR (400 MHz,

cb3oD) S 8.37 (s, 111), 8.02 (s, 1H), 7.51 (d, 1H),
7.26 (m 5H), 7.19 (dd, 1H), 6.46 (dd, 1H), 4.77 (s,
2H), 4.58 (s, 2H); 19F NWR (376 Mz, CD30D) -134.52
(s) Exanple 47 ONC OOHNF Br \=N

bt R et 308 5 "
0’@6'7}3‘” es ultfoo ¥brulbh R M ombS) eftiyP2itel iSITRIF (6 mL) (prepared

]1-16 §4 Br ono- 2- chl oro phenyl anm no)-7 fl uoro-3H

fioem 44 mmbmtyblghenylz(ﬁﬁétmar?e%(m mrmlw LigtlRame| 2.9 mmol), and

EQICFE] (015 B2 208 hiafbuf by T et el 1t 12Bhandrbh 1996,
5(201&73)ni1s addedB mmion 8f 8- (Mtﬁ@huxz-anonorpﬁeﬁylammo)at flut8-3 H-
T. After stirrin m nut

baarsidarele S eyt 19629 Tad) D8 Gmaoly B ThIR 1 &) a4 -78 °C.

TSR Al R 1L AP ) sfflaiieons
NHyQ )at i-78 TEI,Ev»(aﬂmm_)o icom aetipetatuid) end extratted gvitoEt@Aan The
orgieitc rére% {»«%&geét With B a dtied SRR ik PBestuied in
%&ﬁp Ghdpiti Wa ﬂaéﬂ Jﬁﬁ‘&ﬁgto Mbh{ ( ﬁfo%@Hﬁ%Sto@F’/g 5% MeOH in

ayer | mate dried over
CH,Clg tegdive tlmodasecd paded (il 5 mgaéﬂi%) MSARQY (e 489, 430 (M+,
flash chronma %({jography (3% MeOH in CH2CI 2) to give the
Br patemydLeHel product (31 ng, 96% which is used
[60268Ft ! Y W, ez)hOUtB furﬂ[@-r(tl-mﬁbinfﬂﬁﬁﬂbfbgvhe Wil amitd 7(- Yoro-3H-
mz 462, 46 M+, Br pattern) detect [00277 tep
szzom{dequiﬁB]-é’rﬁt)h@g/ apoge pMeny| ami no) - 7- f | uor o- 3H 96

A N T R

pherly@arhitho 7. dHRre23 BtBedr6imidazol-5-yl]-2- ethoxy-ethanol 100 according to
phenyl am no) - 7-f| uor o- 3H benzoi m dazol - 5- - 2-.met hane

the progesre desseihed in Rrappletdie Starol cgent thatd ? F%HOIP pixture is
nbtt atpelt%lte% 46 Sgat%]}at%de)é s L Rahiddie ¢ kg%%é%ém sodiuth UitRoduffate
s

not reat e N sat urated aqgueo contal ni ng
petahydrate hiMS AIPCAt @) m/z 426, 428 (M+, Br pattern) detected; 'H NMR (400
MHz, CD;0D) § 8.36 (s, 1H), 8.04 (s, 1H), 7.51 (d, 1H), 7.21 (dd, 1H), 6.51 (dd,
1H), 4.76 (s, 2H), 3.57 (q, 2H), 1.19 (t, 3H); "°F NMR (376 MHz, CD;0D) -133.96

(s).

Example 45



pent ahydrate: M5 APCI (+) mlz 460, 462 (M-, Br
pattern) detected; 'H NVMR (400 MHz, acetone-d6) S
8.44 (s, 1H), 8.33 (s, 1H), 7.59 (s, IH, 7.32 (d,
1H), 6.68 (dd, 1H), 5.00 (s, 1H), 3.15 (s, 3H); 19F
NVR (376 MHz, acetone-d6) -132.97 (s). Exanple 48 HO
OHCA NHFBr "=N1-[6-(4-Bronp-2-chloro

phenyl am no) - 7- | uoro- 3H benzoi m dazol -5 yl J- et hane-

;hi-ﬁg-:(tg-lflﬁr%?}%c lfgiplfg 7@]@1 tn%ﬁoﬁ%ﬂdoh?—? Phen 3Rz -I}|-y9}-9-
benzoi m dazol - 5- y| I ygrhd§haivmeigpnet hyl -sil anyl) - et

hanol 10v [00280] To a solution of the Gignard _
[00238Ent  pd dbdAdiromochriNgraaplenylamingofriupsp-3H#-benzoimidazol-

dimnt . : .

PP RS PERARAEN B S AR i P/, E2Bong Bffemin-

7Hioréd-$ i benRoihtilffazol s S-aadbatiichydeol 0ft arhlithiorfethl- methyl ether by
br ono- 2- chl or @- phenyl am no) - 7-f | uar 0- 3H- benzoi m dazol e

thesprogedyagsadesgribedom Examplerts. MSAkfrlol () impz il #14 My Br

=7 fter stirring for 1 hour at -78 C, the
p?%ezgrcl)t%é%?d? guenched with saturated aqueous NH4CLl, and
extracted wwth EtCAc. The organic layer is dried over
MySO4, filtered, concen ateci ip vacuo to afford the
crude desired product SAMRe 46 rect |y used wit hout
further purification. [00281] Step B:
]-[6-(4-Brono-2-chl oro phenyl am no) - 7f | uor o- 3H
benzoi ni dazol -5 y1Jggé 01, 2-¢jol | Ou [00282] To the
crude 1-[6-(4-brono-2-chl orquh nyl am no) - 7-f | uor o- 3H
97 0
benzoi m dazol -5-yl ] - 2- 0 i met hyl -sil anyl) - et
hanol 10v in MeOH THEN(57 mFE5 m) B's added KHCO3 (54
mgy, 0.54 mmol), and KF¥4 ng, 1.27 mol), and 30%
298RSy 182 48P0 i9- 25N loFS-phényldhing)- 7S hiorb 3B bémbintidazol-5-
hours at room tenperature, fvhe reaction mxture is
diluted with water, apblethanoge(B)with Et OAc. The

[(ﬁﬁg I %‘%ée)f b-%egzrd)(l)o?gélgéﬁ{)40}94?)?:%%—c%{(/)k§—$g§ﬂ/famino)-7-ﬂuor0-

concentra I'n vacC

3ghpenratmazal iyl (harop 100 % MeOH in CH2CI 2) to give the
desi red product (74 , 349 : MsS APCI (+) nfz 400,
(00372 M+, Bp Fosalutéom ot Benzyloxymmethyly lityjpomy iobHRA(Z mL, prepared

from n-Bu;SnCH,0Bn (505 mg, 1.23 mmol) and n-BuLi (0.49 mL, 1.22 mmol, 2.5
M solution in hexane) by the procedure reported in J. Am. Chem. Soc. 1978, 100,
1481) is added a solution of 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3H-
benzoimidazole-5-carbaldehyde 10f (51 mg, 0.14 mmol) in THF (3 mL) at —78 °C.
The resulting solution is stirred for 1 hour at -78 °C. The reaction is quenched with
saturated aqueous NH,CIl, and extracted with EtOAc. The organic layer is dried
over MgSQ,, filtered, concentrated in vacuo, and purified by flash chromatography
(100% CH,Cl; to 3% MeOH in CH,Cl,) to afford the desired product (46 mg, 68%):
MS APCI (+) m/z 490, 492 (M+, Br pattern) detected.

[00273] Step B: 2-Benzyloxy-1-[6-(4-bromo-2-chloro-phenylamino)-7-fluoro-
3H-benzoimidazol-5-yl]-ethanone 10q

95 °



CD3CD) 6 8.20 (s, 1H), 7.62 (broad s, 1H), 7.47 (d,
1H), 7.14 (dd, 1H), 6.30 (d, 1H), 4.96 (t, IH, 3.64
(m 2H); '"9F NWR (376 MHz, CD30OD) -136.87 (s). Example
49 NOHHC N-N/ FBr "=-N/[6-(4-Bronmp-2-chloro
phenyl am no)-7 j | uoro-3-nethyl -3H benzoi m dazol -5 yl J-
pyri di n-2 yl -nmethanol (10w) [00283] To a solution of
brom)pyridi ne (0.10 nm_, 1. 04 nmol ) in THE (3 nm.) at

d BuLi (,Q. 39
QG7E on AR Ao drendred, Fom e PRIt ctrome 2
chi6Bo-phery 1 ffinG}-7 IRod-3 - Keﬁz&ihﬁdl&ko%@'ﬂ]l-&hﬁtol 10r by the
phenyl am no) - 7-f | uor o- 3- net hyl - 3H benzoi m dazol e- 5-car

pmd@ﬁyiggcrgmﬁ ip ﬂgc.an@le 42 Step pt that mﬂge§qlomx§11xpge is not
n%gtgﬁ %t&l:;s&ﬁlar{nt%& %ﬁéeﬂg %ame gﬂtaﬁlﬁé cﬁﬂllrrl‘;tbl%gﬁlfa{tggerftﬁ{ydrate

MSHAHCT ags) mxzt ﬂ&&t 490 \(M+) BiEp&daen) aaected;gé(mmvnaxwo IMHz,
dri ed over filtered, concentrated in vacuo,

CRHOD A S Bye, N FRehO (5 St O3 DA 26 BN} 18 (Gaolnp-46

Q6§75 288 {2 PRV i MERLCPaD 1R

(400 MHz, CD3OD) 8 8.31 (d 1H) 8 16 (s, 11-1), 7.65
(m 3H), 7.38 (d, 1H), n]é 7.00 (dd, 1H),
6.11 (dd, 1H), 6.05 (s, liwnpls 4 (s, 3H): 19F NMR
(376 98 0 MHz, CD3OD) -135.79 (s). Exanple 50 [--N O
HC NHNF Br \=N (4-Bronp-2-chloro phenyl)-(4

£ S < ¢ y' )
uor o- 6- oxazol -5 yl\:/é\\ @zoi mpazol -5 yl)-ani ne
00 N
HN F Br
\=N

1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3 H-benzoimidazol-5-yl]-2-

methanesulfonyl-ethanone (10s)

[00275] Step A: 1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3H-
benzoimidazol-5-yl]-2-methanesulfonyl-ethanol 10t
[00276] To a solution of methyl sulfone (65 mg, 0.68 mmol) in THF (1.5 mL)

is added a solution of n-BuLi (0.27 mL, 0.68 mmol, 2.5 M solution in hexane) at -78
°C. After stirring for 5 minutes, HMPA (0.1 mL) is added. After stirring for
additional 10 minutes, a solution of 6-(4-bromo-2-chloro-phenylamino)-7-fluoro-
3 H-benzoimidazole-5-carbaldehyde 10f (26 mg, 0.069 mmol) in THF (1 mL) is
added. The resulting solution is stirred for 1.5 hours at —78 °C. The reaction is
quenched with saturated aqueous NH4Cl, warmed to room temperature, and diluted
with EtOAc. The organic layer is washed with water, dried over MgSOQy, filtered,
concentrated in vacuo, and purified by flash chromatography (3% MeOH in CH,Cl,)
to give the crude desired product (31 mg, 96%) which is used directly without
further purification: MS APCI (+) m/z 462, 464 (M+, Br pattern) detected.

[00277] Step B: 1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3 H-
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(10x) [00284] Step A: [6-(4-Bronp-2-chloro
phenyl am no) -7 fl uoro- 3-(2-

met hanesul f onyl - et hyl ) - 3H benzoi m dazol -5 yl ] - et hano
My [00285]

6- (4- Brono- 2- chl or o- phenyl am no) - 7- f | uor o- 3- ( 2- et hane
sul fonyl - ethyl)-3H benzoi m dazol e-5-carboxylic acid
met hyl ester 1lcc (0.300 g, O. 594 nol ) is suspended

A e e

[60278PXi MBt@eY tifle dAYBpSlnd ik Nfre 5RAC Hiog 1 [6-W-Bfond-3-chloro-
quenched by the addition of Ac until the reaction

phenstlamino)-d=fiese-3 frbenzoimidezol-Sad1-2 wrethanesul fany]-gthanol 10t by
oFEBRERRS U b I HIBEOR Niof BTUEEA BRSPEUER B TyAR i
ndh etréatersitiar satsardr atlﬁcd)uan Naﬂﬂm @ogaititg | sodiumi shiosulfate

hed h d dried
PoRgBre m&@q B g0 QR e B e oy LU (400

l\?ﬁ%’tércg |non %83 3% 8‘{2353%9& Eigi/()m @é%HZ’ew rt& eﬁbeg 6§)tdd

1P 08106 {s, 1HE/MS ESEHY; 1IF NMR (376VIHAT &cefdve-d3) — 182 97es))
det ect ed. 00286] Step B: 6-(4-Bronp-2-chloro

phenyl am no) - 7- f | uor o- 3- ( 2-

nmet hanesul f onyl - et hyl ) - gm dazol e- 5-car bal dehyd
e 10z [00287] 3]5{1}?1%]5%

[ 6- (4- Brono- 2- chl or o- phenyl am no) - 7- f | uor o- 3- ( 2- et han
esul fonyl - ethyl)-3H benzoblql dazol - 5-yl ] - met hanol 10y
(0.050, 0.105 nmol) H® diyssSqlvedl in 1:1 THF: acetone
(2 mL) under N2 and Mh02.(0,N46. g, 0.524 mmol) is
added. The reaction m e | irred at room
tenperature for 16 hg t 55 Cfor 5

hours. Additional (0. 046 g, 24 mmol) is added
and the reaction mxture' 99 0 stlrred at 55 C for 2

W g6r(4-Braime-2-cldota-phenylamino: 7ifuor o 3EE benzaimidatal-Seyl-ethone-
and the residue dissol Y’?d .i41 50' 1 met hyl ene

chl ori de: MeOH. The sol ut’ @ Itered through a
[(U27bFa gelS'te%_'UQ &1 ut efl rgi i IBrd Mo L-ERSrdYIIRASIamino)- 7-fluoro-3 H-

chl ori de: Me The resultln filtrate i s concentrated
waldﬂwiﬁc)dﬂzrﬂSQBW@’ -danaghysilanylveghgrdodfvdesi r ed

b I 2
B Crro- 35 1 87 eny#se"{f&%ﬁ%ﬂsowg%%q BipaRcRoft Mg and
cﬁl@fb}ﬂétﬂylcﬂiﬁ&fhyﬁsdﬂrbp&@ﬂ sikkné Brd. G9AHO[1992, 69 96) [4.4 mL, 3.26
6- (4- Brono- 2-chl oro-p henyl am nQ) - 7-fl uor o- net hane

mypelf BA¢1IM selutipn Ybased pa $Ps RutdYon k. daa%ﬂdopem}%r@m@é (4-
bﬁo%&%ihﬂ?ro-%h%arﬂﬁ%h—ﬂ@r&gmg%ldazole- S-carbaldehyde 10f

(200 mg, 0.54 mmol) in THF (1 mL) at —78 °C. After stirring for 1 hour at -78 °C,
the reaction is quenched with saturated aqueous NH4Cl, and extracted with EtOAc.

The organic layer is dried over MgSQy, filtered, concentrated in vacuo to afford the

crude desired product which is directly used without further purification.

[00281] Step B: 1-[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3 H-
benzoimidazol-5-yl]-ethane-1,2-diol 10u
[00282] To the crude 1-[6-(4-bromo-2-chloro-phenylamino)-7-fluoro-3H-
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in MOH (2 nL) and K2CO3 (0.015 g, 0.105 mol) is
added followed by tosylnethyl isocyanide (0.011 g,
0.058 mMmml ). The reaction mxture is heated to reflux
under N2 for 16 hours. After cooling, additiona
tosyl met hyl isocyanide (0.011 g, 0.058 mml) is added
and the reaction mxture heated to reflux under N2

for 16 hours. The reaction mxture is cooled to room

i ABI e H e prineay agmelt S lagh B 0L BCRT MG BHE ThF (5
S BT ¥ickiBed RERTO AT th (0054 s, GATHINET g up.gwsmmol), and

washes are extracted with et hyl acet ate. e comnbi ned

30Yopapeusdia(2d826 rakatat.i Afen ARSI Jahbiowrs Alepry igmperature,
theh %%EPH ! grgdr&ap% i? dqﬁt‘?&a‘ 3@% ?ﬁ{eh%ﬁi&#g%}ﬁ@ ?Cvelf;l]llemcc OJFHéTHrganic
Iyt & tided weﬂwsmSﬁ&em ¢itifralesiin odcipt addl dqturifiex bynilash

chr@mammeé‘s/h t?)(rjlg)yn‘}% I\%@(ﬁ{?ll 1; r(%{&lhgg% ggvg thei, fiesupd prcl)duct (74 mg,

I
3%‘29%“?%‘?29 3E7 o s0 oo ProelSd Sgtesteds A NME (490 MEL
ADBOD)id. @kaesonHﬁ N6 (-bmadnelﬁi@ﬂ 41@1 IVH) E7514 (dd) 1H),5. 341)@1 1H),

GL&N% Br pattern) _detecte
496€HHED) 3. @Q’h’%HXs NMR 35 62MHFSCD1@P 17?’(9&17 @73
7.51 (d, 1H), 7.33 (s, 1H), 7.07 (dd, 1H), 6.14 (dd
1H). [00291]
(4- Brono- 2- chl or o- pheny|Bxajpdplé U9 or o- 1- ( 2- met hanesul f on
yl -ethyl)-6- oxazol -5-yl-1H benzoi m dazol -5-yl]-am ne.
LCMs ESI (+) mz 515, 513 (M+ Br pattern) detected,
1H NVR (400MHz, Me S 8.39 (s, 1H, 8.28 (s, IH,
8.03 (s, 11-1), 7.52 (|, é&-l), 7.37 (s, 1H), 7.07
(m IH, 6.14 (dd, T v 3..83 €, 21-1), 2.99 (s,
31-1), 1.18 (t, 21-1). Exanpple 51 T-- NHN/ H
c NN HN/ F( Br ° -Br2-ch|oro-pheny|)-[4
'H ben

fl uoro-6-(3H i mdazol - im'dazol-5-
[6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3 H-benzoimidazol-5-yl]-

- ami N
yl J-am ne (| Oaa) \—=N

pyridin-2-yl-methanol (10w)
[00283] To a solution of 2-bromopyridine (0.10 mL, 1.04 mmol) in THF (3
mL) at -78 °C is added n-BuLi (0.39 mL, 0.98 mmol, 2.5 M solution in hexane).
After stirring for 10 minutes at —78 °C, a solution of 6-(4-bromo-2-chloro-
phenylamino)-7-fluoro-3-methyl-3 H-benzoimidazole-5-carbaldehyde 10h (25 mg,
0.064 mmol) in THF (1 mL) is added. The resulting reaction mixture is stirred for
1.5 hours at -78 °C, quenched with saturated aqueous NH4Cl, and extracted with
EtOAc. The organic layer is dried over MgSOQs, filtered, concentrated in vacuo, and
purified by flash chromatography (2.5% MeOH in CH,CL) to afford the desired
product (18 mg, 62%): MS APCI (+) m/z 461, 463 (M+, Br pattern) detected; 'H
NMR (400 MHz, CD;0D) & 8.31 (d, 1H), 8.16 (s, 1H), 7.65 (m, 3H), 7.38 (d, 1H),
7.10 (m, 1H), 7.00 (dd, 1H), 6.11 (dd, 1H), 6.05 (s, 1H), 3.94 (s, 3H); F NMR (376
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[00292] Step A1 (4-Bronp-2-chloro phenyl)-{4
fluoro-1-(2-nethanesul fonyl -
et hyl )-6-[4-(tol uene-4-sul fonyl) -4, 5-di hydr o- oxazol -
yl J-] H benzoi m dazol -5 yl}- amne |1 Cbb [00293]
6- (4- Brono- 2- chl or o- phenyl am no) - 7- f | uor o- 3- ( 2- et hane
sul fonyl - ethyl)-3H benzoi m dazol e-5- car bal dehyde | Oz
(0.050 g, 0.107 mml) is suspended in EtCH (0.5 nl)
de and tosyl met hyl isocyanide (0.020 g, 0.105
hﬁﬁﬁléD%%))éﬁée@S@gl | owed by catalytic NaCN (--1 ng).
After 2 hours, 2 nL THE is added to assist with
solubility. Aft er stirring for 16 hours at room

tenperature, a second déxampledft of tosyl nethyl
i socyani de (0.020 g, 0.105 nmmol) is added. After 8
hours, the reaction mxture is concentrated under
reduced pressure and usedNas is in the next reaction:
LCMS ESI (+) mz 671, g pattern) detected.
[00294] Step B: (4-Bronoi2- cml ofb phenyl )-[4
fluoro-6-(3Himdazol - enzoi m dazol -5
yl J-am ne 10aa [ 00295]
(4 Br ono- 2- chl oro-p 4~ f Pgor®rl - (2- met hanesul f on
-ethyl) - 6-
ol 4 i h o)
(L%sér« Sl )M%w— s Lo ity -amine
mmol ) is treated Wth 2.4 plgxpf a 2.0 MNH3 in MeCH
solution in a seal ed pressure tube The reaction
[(Pﬂ2>8t1hr e i Stepherdheat ed6t(d-Brome-ncklaro-phémlantigok Giluony-3-(2-
sttrred rature for 3
G e A P R N i
[(m;ussym fl asi- mﬂlmmm-f)m@chnund)ev ﬂubﬁﬂ&qednthmaufoeyl-
Purification flash col um chronmat ography, twc
e‘@lYDt?é&bwitoﬁmdli@Gli-ﬁﬁWY@ﬁ eadith| methyk eﬁ?eo-llqt ofO ?tS\Q/eﬂa 94
thy, r
5 7 Shibinded b2 apflihe e O @YESGpa i 4GRS bl N,
NaBoO 0112 2. Wnﬁﬁbl) (sraddetlz Afed 8ppréLimatdly 4Blayp stifri@p eaction
t ect ed H. N 4 , d4 . . y
rrgge?ecl(ss%uea dbyt éagﬁwt o,ﬁbﬁ(%&;t um?l(tﬁ? ?efggﬁé fcﬁwé%') regehes pH
7H)Fhe refRichThixhurklis cOhctBirdifd o dphessFtRIPr&Iweed pHdssure and the
HO-,,-~-ONO HC N NOC Br \'=N
residue partitioned between ethyl acetate and water. The layers are separated and
the organic layer is washed with water (3x), brine, and dried (Na;SO4). The organic
layer is concentrated under reduced pressure until a white precipitate forms which is
collected by filtration to give 0.225 g (79%) clean desired product: LC/MS ESI (+)
m/z 478, 476 (M+ Br pattern) detected.
[00286] Step  B: 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(2-
methanesulfonyl-ethyl)-3 H-benzoimidazole-5-carbaldehyde 10z
[00287] [6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-(2-methanesulfonyl-
ethyl)-3H-benzoimidazol-5-yl]-methanol 10y (0.050, 0.105 mmol) is dissolved in
1:1 THF:acetone (2 mL) under N, and MnO, (0.046 g, 0.524 mmol) is added. The

reaction mixture is stirred at room temperature for 16 hours, and then at 55 °C for 5

hours. Additional MnO, (0.046 g, 0.524 mmol) is added and the reaction mixture
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6- (4- Brono- 2-chl oro

phenyl am no) - 7- chl or o- 3- net hyl - 3H benzoi m dazol e- 5-
carboxylic acid (2-hydroxy-el hoxy)-an de (10cc)

[00296] Step A: 3-Chloro-2,4-dii |uoro-5-nitro-benzoic
acid 2a [00297] 3-Chloro-2,4-difluoro-benzoic acid | a
(3.00 g, 15.6 mmol) is added to a stirred solution of
concentrated H2SO4 (16 nlL) and fuming nitric acid

Sh350R S S Ruo e e Bt SR B Pl s e

rdsifi® disdolveth én AQUE Ahghyiexd Whibride:MeOHACIRE wdlbtion is filtered
di et hyl ether (3x). The organic extracts are dried

thrughsoaijica gl Mo ebird witkd Ounmethyleae geloddpMa(dily dhe gesulting
ﬁ?}%a}f? (i)swc%glg%t%t&f[g%g g{dug%cggﬁﬁéﬁes id &ge Ri %@2%5@@&9@1)1%@&

adla BrigitoreBowtsblid.o- 2- f | uor o- 5- ni tro- benzoi c acid 3a
00299] Anmmoni um hydr oxi de_ sol ution (6.88 g, -30%.in
ﬂiﬂ&@&} 585 ol ) (#sBra@ae%jCWOap’geayét%ﬁom-6-0xazol-5-yl-1H-

= ’ i.di,.f -5-nitro-benzoic acid 2a (3.5 g,
b%fggbﬂ%n%g_l%)ﬁ)lg;n%egjgxo(m m) at 0 Cwth stirri(ng. °

[00288] c onp b iRromof2-thiereapiarylammno RY-fluosd- 3H€2-ackihanesuifonyl-

ofip DA Beninidialtd cubaladtBHE i (G025 2eb S Sratyoh of Gisgended
ir?][lqe@Hn('?%E)ataﬁ@ kdol g09a5ef,ublivs iHnditd thBowd by

of the reaction mxture is near zero. he solid is
taspinhesioyl dsodygnifle (0041 igo19.058nmimed)s h€he wachomaisture isgheated to

.

. By o B30 R R i

(6=01C gm.o% fndlNteddded QHE ek repERSiSMiRuiethedicd@o ZeP8 Gndek N,
low solid. The filtrate is partitioned between

a ye
fofi ﬁﬁ hours. eFheereagiien wmix@re nepaleft to Fepanitempesgiare, jconcentrated

0 . s . ) 0 . o
ol DG Gt FRBORAT KRB kO sotuion i
washbdcwiih pwatsrSatidebitige. giThe Onibined aqukowy adsies . arRegpaed dith

a total of 3.61 g (1049% of pure desired é)roduct, t hat
ethyl acetate.i dbe compiied ARt Gtracty peitied (Nap@aang poncentrated

g0 e el Byifcon b e eolunn hgomatggraphy g it

2@dtraethykene [chlosidéMeKaH sivdsi 4 mgj(]sBG/b)udésimd qﬁoducf[ 10x and 1 mg
o B o P S e o) Aot s

ylrm_begm&@d‘@gpggg_&gmg_s m., 2.0 Msolution in hexanes,
18.5 mol) 1s a

ed. After conpletion of reaction,
[60280) eact (Bramoenhéorp-phenyl p-Ehilnatoeqtowizal-b el diis

b BoRe e mieh 7 S5CRf Bstied WG g i Brregem
detected; 'H NMR (400MHz, MeOH-d,) & 8.33 (s, 1H), 8.24 (s, 1H), 7.94 (bs, 1H),
7.51 (d, 1H), 7.33 (s, 1H), 7.07 (dd, 1H), 6.14 (dd, 1H).

[00291] (4-Bromo-2-chloro-phenyl)-[4-fluoro-1-(2-methanesulfonyl-ethyl)-6-
oxazol-5-yl-1H-benzoimidazol-5-yl}-amine. LC/MS ESI (+) m/z 515, 513 (M+ Br
pattern) detected; 'H NMR (400MHz, MeOH-d4) & 8.39 (s, 1H), 8.28 (s, 1H), 8.03
(s, 1H), 7.52 (d, 1H), 7.37 (s, 1H), 7.07 (m, 1H), 6.14 (dd, 1H), 3.83 (t, 2H), 2.99 (s,
3H), 1.18 (t, 2H).
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to provide 1.51 g of a yellow solid. The filtrate is
concentrated and triturated with diethyl ether to
give an additional 0.69 g of yellow solid. A total of
2.20 g (57% of pure desired product is recovered.
[00302] Step D

4- Am no- 3-chl or o- 5-ni tr o- 2- phenyl am no- benzoi ¢ acid
nmet hyl ester Sc [00303]

4- Ami no- 3-chl oro- 2-fl uoro-5-nitro-benzoic acid nethyl
ester 4a (2.20 g, 8.84 mol) is suspended in MeCH
(9.4 L) and aniline (3.Exanples585. 4 mmol) is added.
The reaction mxture is heated to reflux with stirring
under a nitrogen atnosphere. After 19 hours, the
reaction is conpl ete. fuilled water (3.22 nL) is
added to the reactionkggﬁ;ure and refluxing is

conti nued for one hour. he, rediction mxture is
cooled to O Cin an ice hat f.\\zo m nutes. The
reaction mxture is fi red washed with 3:10
distilled water/ MeOH, (B65# ot nd then with
McOH The solid is ol ved with Cl2 and
concentrated under reduced pressure to give 2.40 g
(43BrogmaR-chinre-phenyl)-¢4.fivoow 63 H-ivBd¢io CH- y(l)—JHrlienzozBQdazBl-s-

(M 1) detected. [00304],,Ste

4, 5- Di am no- 3-chl or o- 2}’1{) gﬁ@‘f&#ﬂﬁ’o benzoi ¢ acid nethyl
[(RYe] 6Db [S’ 305](4-Bromo-2- chloro-phe l) {4 ﬂuoro 1-(2-methanesulfonyl-
4- Am no- | oro-5-nitro- an1no- benzoi c acid

eﬂm&)’r@fﬂ-égluéme 4%%(@1)5{)5@11}1 @Qxcrmbﬁ)yu-élicheg@ummo k-
ﬁ}f MeOH (15.5 nl). Saturated aqueous NH4CL (15
"’r’r’t"’ powder (1.02 g, 15.6 mmol), and THE (10 nl)

[(mzeé] 103 6-(adBiesho- Nﬁlefo-ﬁﬁéntyrairrﬁgo)f-bﬂuaﬁ h2agthanbsulfonyl-
reaction mxture is diluted w [ THF and

ety -bareinaidgzgie-S-qagpddehyde M@ ﬁ%QSQNEi ﬂ 1Q4 apol) a5 suspended
BT AEF AN g BAAACHS, BESaftarod DD SN At

adldeidtfoﬂaWch byvicatalyeit NaCN ¢~ 1y mgc) A2 Uhdi?Q mi! BHF is added to

d t. [00306
S RRTiEh SO o A ieh OIS L5 T, BV i 7678, STPS Gy § seeond
%ﬁ{lﬁeﬂ%tf %églrgé%ﬁrlgczcgaﬁlgg @O , 0.105 mmol) is added. After 8 hours,

Diam n 2- phenyl am no- benzoi c acid methyl
thesteactiopbmixt@re 38 cgncehtra@d mmole) resuded pressure dnd aised e$ & m the

nit et TOMSBS a0 B Ao B! D BB,

002841 € | StepORl ed-R9 &21@%}&?9@4 A% BiH- yﬁzaalzoz-4- l)-
[WI t h}JEt QAc gnd \;\egshedm wi th water Y?BMWM sat u(?lat ed W
1 H-benzoimidazol-5-yl]-amine 10aa

[00295] (4-Bromo-2-chloro-phenyl)-{4-fluoro-1-(2-methanesulfonyl-ethyl)-6-

[4-(toluene-4-sulfonyl)-4,5-dihydro-oxazol-5-yl]-1H-benzoimidazol-5-yl}-amine

10bb (0.072 g, 0.107 mmol) is treated with 2.4 mL of a 2.0 M NH3; in MeOH
solution in a sealed pressure tube. The reaction mixture is then heated to 90 °C with
stirring for 20 hours and furthered stirred at room temperature for 3 days. The
reaction mixture is transferred to a round bottom flask and concentrated under
reduced pressure. Purification by flash column chromatography, twice, eluted with

10:1 methylene chloride:MeOH, followed by successive trituations with methylene
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NaHCO3, and brine. The conbi ned organic extracts are
dried (Na2SO4) and concentrated under reduced
pressure to give 0.33 g (99% clean desired product as
a solid. M5 APClI (+) mz 302.3 (M+l) detected.

[00308] Step G

6- (4- Br onophenyl am no) - 7- chl or o- 3H benzoi m dazol e- 5-
car boxylic acid nethyl ester 8g [00309]

clofik Dy ARG i B2 5B 028) g st FEAREEH e
403 Smd ad Brgiad ellialylae(e&édntﬂ m& MBEMHA M&GHG) & 898 (s, 1H),

s ad After one hour, the reaction m xture
7i% (q,uldﬁcﬁéd (byl H)i 6 Guidl1 1D, Grd200d, B, (70t (oul 130)u62016dd, 1H).
NaHSC3. The reaction mxture is then partitioned
bet ween Et OAc/ THF and water. The organic |layer is
washed wi th water and brExample5pe conbi ned organic
extracts are dried (Na2SO4) and concentrated under
reduced pressure. The recovered solid is triturated
wWth ether to give 0.225 |g (54% pure desired
product. MS ESI (H‘?\M\z ™384 , Br pattern)
det ected. [00310] Step 6 (4HBro -2-chloro
phenyl am no) - 7- chl or o- 3H zol e-5-carboxylic
acid nethyl ester ]Qdd [0
6- (4- Br ono- phenyl am no)N7- ghl ofb- bBhzoi mi dazol e-5-c¢
arboxylic acid methyl e&edr 8g (0.225 g, 0.591 mmol)

nﬁ-gfjﬁﬁﬂb d%tl{)j}b %\é: v iﬁ]né) @ Irgg?rﬁegtgf3ﬁg%eﬁgoﬁg&azole-5-

concent r at echrbiidtylic Qz@zm&)ﬂkoxﬁem&@:)m@ (10scjadded.
ar bonat e, er agg%lNaHSCB

bi
"@é&;\dded {%g%t ﬁ:ggiégf{:ntzl I H?’S?t' F’@r"' prg&e filtered
[(RI7pvashed.oM163.-2 4«94ﬂuo‘ﬁ@'b@ﬁzo@@ deigtihegs. GOOg,gl SV@ ngnéﬂlfls Sdded

(57% of clean désired product as a tan 3olid
torPgirred-splution of Mncent_raedé KSOB( IQJme emchﬁumieg pittie dcld (0.85 mL,

2%20312é nﬁrf%? 3 '}IOBWI ag@sgé{?%g tf 2 & h e yellow slurry is poured onto ice

WF%S?{%WZ oflee BqUednLY AiXtuks lsasxtﬂacfmt with defthdr cth&ie@x). The
oxganig-efracts a-dried dNe= 3P Bpd somaeptrated ehdesredwrd peasswte e give

t 0dd (0.141
3363530 pf Bebiotre R SR ABN ST 1702 e ),
[08208) odonBieh B3 G—Arﬂm@ﬁﬁck‘fbxo-l—ﬂ%rmﬂzt)‘o-@éi&oiﬁ sa®Byed in
di met hyl f or mam de ( ﬁ¢ter 20 hours, .the reaction

[002%%r e i énanwv@dmm e gletien (4¥B gersif@ iniwatered-@ mmol)
{8k T RO S DA Tl S 65 167
mmdl) mT‘hetef\Gl 6amnil) i 0 aC nyltlaktadlng Upon completion of the ammonium
hydroxide addition the reaction mixture is warmed to room temperature. After 5
hours the reaction mixture is cooled to 0 °C and concentrated HCl is carefully added
until the pH of the reaction mixture is near zero. The solid is collected by filtration
and washed with water and diethyl ether. The solids are transferred to a round
bottom flask as a solution in MeOH and EtOAc and concentrated under reduced
pressure to give 2.96 g of a yellow solid. The filtrate is partitioned between diethyl

ether and water and the organic layer is washed with brine. The combined organic
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regi oi soners are separated by flash chromat ography

(Et QAc). The recovery of the N3 al kyl ated regi oi soner
is 20.4 ng (28% . MS ESI (+) nmlz 428, 430 (M+, Br
pattern) detected. [00314] Step J 6-(4-Bronp-2-chloro
phenyl am no) - 7- chl or o- 3- net hyl - 3H

benzoi m dazol e-5-carboxylic acid 10ff [00315]

6- (4- Brono- 2- chl or o- phenyl am no) 7-chl or o- 3- net hyl -

S R R S g?Vf“%%S :
ol’f‘p}ocﬁﬁﬂ m%{/efr&i &Q@tamef 31610g 1l 04945 08 pures Bésiret Girodifdt, 1Bet is

mol ) i s added. After stlrrlng for 4 hours the
carsied forvard withput fusthengurificatignt er and acidified to pH 2

OBEC: oo St P APl R R e R i g v
4goncentrated to give quantitative yield of deS| red

rodcut as a white solid APCI (+) 414,
003011 By  Ja {1es‘t]ﬁl)eddg§1g&neaf 4['@9‘3‘963] @p% -fluoro-5- mtro-benzmc

gd( 4253 B\tn a%l 4 i ggﬁ{‘yl*ﬁ’fm (@9) inf;) RO NeCHMBINWhE)3HMS

enzoi xylic aci
d(azemethyhm@QEhﬂliszli) Mmodimohdyghe[x@ﬂ@ﬂp 5 mmol) is added. After

Br om- 2- chl heny! Uyl
BN EHPAOA 521 c0E SRR T RRAE FCOTERasb Vi oty Syaporation
“mﬁnic):’elc 951(1 %n ‘t’ﬁenﬁ‘éﬁ X’Yheeltehw&ed Bﬂfafi E(Sli@’isaefﬁlﬂﬁe& Wi Idlethild, ether

, triethylam ne
tq pro@ndb hﬁl g0>fca7y7ellwmo)h,d am fHpate lsrgnmtra@dmd rtﬁmra)ted with

R RRT R MEE mp b T ¥ o, UL it B ApSTH0 of
piRUBHRI POt i Rcbre®4 hours. The reaction mxture is

dlluted with Et OAc, washed wth water (3x), 10%

[Qﬂ%’a]s& umSer bBhat £Apmna-3-chlgrendnita-Zmkamlaming-hernspicd e acid
m;l ngsterdy ed (Na2SO4), and concentrated under reduced
ﬁé’ssure to give 39 ng of 85% pure material. M5 APCI

[((031)3]11 z 497Amﬁﬁx13—(:mloro Brfluoad-5-aiith)-betedoc t i oL 8¢ster 4a
-(4-Brono-2-chloro

(%,%(é,gyﬁéfh mEel)7issuspsngdeds Mol (34 mL) and aniline (3.22 mL, 35.4
0

IO ThPEE o IR AR B I8 B 8y T i, pirng under 8

niigdn (a&nc')'éi)hate lAﬂerl\/l%idmexsuﬂmmlacmomrs canplstenrmDisyilled water

B9 il dast BREC FesSbmriumm angrefuging ds eonsied f ongilour

THE ‘F@é&hgﬁ %ﬁﬁk@lsi:o@,fbﬁt{@)@"}d th &fid lﬂa@ﬂ)r 20 minutes. The ﬁg&“on

(2-vinyl oxy-ethoxy)-am de (39 ny, 078 mmol)
migture. is. fildred and meshesuwith {3 E) distiled mtqnﬁMcQHe@ﬁ gul total) and

thrcl,relu\tzvir’cﬁl MZSQI toI‘he sozld is dissolved with CH,Cl, and concentrated under

reduced pressure to give 2.40 g (84%) of pure desired product. MS APCI (-) m/z
320.3 (M-1) detected.

[00304] Step E: 4,5-Diamino-3-chloro-2-phenylamino-benzoic acid methyl
ester 6b
[00305] 4-Amino-3-chloro-5-nitro-2-phenylamino-benzoic acid methyl ester

5¢ (0.50 g, 1.55 mmol) is dissolved into 2:1 EtOH/MeOH (15.5 mL). Saturated
aqueous NH4Cl (15 mL), Zn powder (1.02 g, 15.6 mmol), and THF (10 mL) are
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and concentrated under reduced pressure. The solids
are dissolved in EtOAc, washed with brine, dried
(Na2SO™4), and concentrated under reduced pressure.

Fl ash chromat ography (20:1 CH2C12/ MeCH) provides 9 ny
(23% of pure product: M5 APC (+) mz 473, 475 ( M,
Br pattern) detected; 'H NWR (400 MHz, CDCl13) S 8.30
(s, 1H), 8.08 (s, 1H), 7.57 (d, 1H), 7.15 (dd, 1H

adiof Al pirbtes 3 oty HOreaeeSR e ity o Gy
afnd Watepr Tﬁe:&‘gﬁrﬁ(:‘lay%'r%mvazh&hbvﬁh%ater 3x). The combined organic

phenyl am no) - 3H- benzoi m dazol e-5-carboxylic acid (2-
exiyastaney dried NS Oarindkcanpanitajed WUSpBHuGPresEe The Solids are

oG eBeLlo Tl 6 o @ U SORUT ARG 00 'V e
[003D6] z 48wp 461 X-WhiorBi6-prwkykimo-3 Hebensdimiliazolet NMRboxylic

(400 MHz, CD3OD) S 8.40 (s, 1H), 7.85 (s, 1H), 7.50
agid methyf ester;7a4 (dd, 1H), 6.21 (d, 1H), 3.84 (m 2H),

[(@[3?2]_ gno m%,_ Zl?igéﬁg?-g-%ﬁgﬁ%-%rﬁﬁﬁlg&ﬂ}o-%&ow gL metfi@f est 6b
(0.3Dp01.Q9 mehdly hndBfdrinamidineractizte (£ Mg, t.64 nonyl) i E&RH (36 mL)
e O P 5 T bt S g
rdoth ¥mR&ature and diluted with EtOAc and washed with water (3x), saturated
NaHCO;, and brine. The combined organic extracts are dried (Na;SO4) and
concentrated under reduced pressure to give 0.33 g (99%) clean desired product as a
solid. MS APCI (+) m/z 302.3 (M+1) detected.

[00308] Step G: 6-(4-Bromo-phenylamino)-7-chloro-3 H-benzoimidazole-5-
carboxylic acid methyl ester 8g

[00309] 7-Chloro-6-phenylamino-3H-benzoimidazole-5-carboxylic acid
methyl ester 7¢ (0.327 g, 1.08 mmol) is dissolved into DMF (16 mL) and NBS
(0.193 g, 1.08 mmol) is added. After one hour, the reaction mixture is quenched by
the addition of saturated aqueous NaHSOs;. The reaction mixture is then partitioned
between EtOAc/THF and water. The organic layer is washed with water and brine.
The combined organic extracts are dried (Na;SO4) and concentrated under reduced
pressure. The recovered solid is triturated with ether to give 0.225 g (54%) pure
desired product. MS ESI (+) m/z 382, 384 (M+, Br pattern) detected.

[00310] Step H: 6-(4-Bromo-2-chloro-phenylamino)-7-chloro-3H-
benzoimidazole-5-carboxylic acid methyl ester 10dd

[00311] 6-(4-Bromo-phenylamino)-7-chloro-3H-benzoimidazole-5-carboxylic
acid methyl ester 8g (0.225 g, 0.591 mmol) is dissolved in DMF (2 mL) and NCS
(79 mg, 0.591 mmol) is added. After the NCS is in solution concentrated HCI
(0.005 mL, 0.059 mmol) is added. After 2 hours, sodium bicarbonate, water and
NaHSO; are added to the reaction mixture. Solids are filtered and washed with
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[ 00322] 4- Am no- 3-fl uoro-5-nitro-2-phenyl am no-benzoic
acid nethyl ester 26a (11.44 g, 37.48 mmol) is
suspended in ethanol (400 nL) and amoni um fornate
(11.80 g, 187.0 mml) and 20 % Pd(OH) 2/ C (10. 00 g,
18.79 mvol ) are added. The reaction m xture is
stirred at 95 C under N2 for 30 m nutes. The reaction
m xture is cooled to roomtenperature and then

fil h lit g, pnSi i th ethanol . The.
sk 16 AR LSy AT Sl BEAEh s B, s
ABOI]-) M/z838, 4133M4) Bebattdie) dusctedlesi red product as a

urple/red solid. M5 ESI §+21 mz 276 (Mtl) detect ed.
[&@(12123] SiSéap B: 6-(4-Bromo-2-chloro-phenylamino)-7-chloro-3-methyl-3H-

7-Fl.uor 9-,2- . i 00- benzoi m dazol e- 5-
o ST i RO BT e e
[60313P an B4 Brohise2-0hldr@pRetylanninop7 khioze B H-enizeinmididold-5-
ester _6c¢c._ (0.20 ) i.s suspended. i n et hano

, 0.73 I
cerpoxylic agidimsthy] %t%fere'&dé (it €103t mmoB, petassivp} qarpanate (0.141
a . react | ] | : :
R 08 oHeD, E5° SRl (F06F (LYY g Zaie MiHOREL in
danethylforifamide & mlgn Aftet 26 chouss, shé raaectioramixtusef isudihfted with
60 m nyt Th ti i xt [ I t .
BB tRbech i Ve B TS Cpatan S uos Raerenic
1448t i dﬁé&le(N&FSr@{) anlohSftatedNo B BrbWwhil. STIRINT and™li hlkylated

then concentrated under reduced pressure to dryness.
réghaisoreers dare separated by ddsh vhromatagnaphy(E¢@Ac)e Hredreveiteny of the

Nk FiareacreBieRomar iy 0 dcbe 42805 8P T GaeREd, e oue, B
phttdriifdetélitéded (Na2SO4) and 107 O concentrated under
reduced pressure. The red solid residue is triturated

[Q034A] di et Bigp Jet Be¥-Bromp:2Lhioep-phepilaminenfrckiora-a-nagity! 3 H-

d.filt  The,.s0li 0 |l ected and hed with
DRt RS U A5 "0 (65 55 of the pure
L o0 LT aar ot ag o PooyBming T oor-3 MeBkIH-)
benzoimidagmie-Scaeirghe asib et cetFt Afeeid2d- mendl 948 mmpol) s

d?S@‘ﬁ‘;% ;@g?g{ﬁ%ﬁ%ﬁgﬁ%ﬂ@ ?ﬁ? g%agoz%](o.wo mlL, 1.0 M aqueous
soluffon) @x W0Znimel) hy ddded p Adiry bidmming doS4Hhowers twi readdionas dildted with
BB 10190 (e FoE PAAdioR of R S1G)s iBe rstiBt isfler sferred
VB 0 PSRN0y i Eh ke i
yield ofnidesirk@7prod&a ashr whie soditlt eMS) APGt(er red 4144 NVRM+, Br
pétgeg“lg)%gﬁzc}edmw) S 7.58 (s, 1H), 7.49 (d, 1H, 7.18
[00316] Step K: 6-(4-Bromo-2-chloro-phenylamino)-7-chloro-3-methyl-3H-
benzoimidazole-5-carboxylic acid (2-vinyloxy-ethoxy)-amide 10gg

[00317] 6-(4-Bromo-2-chloro-phenylamino)-7-chloro-3-methyl-3H-
benzoimidazole-5-carboxylic acid 10ff (32 mg, 0.077 mmol), O-(2-vinyloxy-ethyl)-
hydroxylamine (0.010 mL, 0.092 mmol), HOBt (13 mg, 0.093 mmol), triethylamine
(0.011 mL, 0.077 mmol), and EDCI (19 mg, 0.10 mmol) are dissolved into

dimethylformamide (1.0 mL) and allowed to stir under a nitrogen atmosphere at
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6.41 (m 1H), 3.91 (t, 2H), 3.65 (t, 2H), 2.61 (s,
3H); "9F NWR (376 MHz, CD30D) -135.84 (s). Example 55
HONOH N HNFN

6- (4- Cyano- 2- et hyl - phenyl ami no) - 7- f | uor o- 3H benzoi nm d
azol e-5-carboxylic acid cycl opropyl net hyoxy-am de
(11lyy) [00327] Step A: 7-Fl uoro-6-(4-iodo-2-nethyl
phenyl am no) -1 H benzoi m dazol e- 5-carboxylic acid

1
RO B SERERof O PPLRS ¢ FeacHER P s Spid St PG roshed
vﬂﬂi QVaté?Eﬁ_lISl)” 1®%! fdtasétunt Jafbonbte @xY2sdtiiatel aimdHRREREREde,
MeOH m xture (44 ni) and cooled to -78 C

bunq,edneaﬂ NP Qge And consspirated unAers@dmeidmxe@ﬂrq\uoglyq 38ang of

sty SR S (I~ S2qBRRE PG BT T,

[60318] 30 I1Srdput/es 6-UhBranfa2-chioho-phaiiineinb s 7 sblor®a-méthylB H-
Cand 1 nL nmethylene chloride is added, The reaction

bﬁ@zosmmqle—érqaﬁmhtf geid(@dvdramaethiony)-gmidallenper at ur e
t
BEHOLELL oSl s R0 o, 16 NSRS LB o
atléattol asuspénsionrof 6-&-broar-2-dhlord-phnpantine)-ehloand- memymH-
bz;foamate S oo S I L s SR  e i
gfepr 161 A g eﬁq%%&%&ﬁ BB JeactiBR ARIFAE %@ut’f':ﬂ%& to pH 7

e recovered solid is triturated
ami tdmnM:Iﬂdtedt ondgir ieddced 5prgssuéd %) Tl;iu s‘dldSe&E r @eISOb‘reddun £tOAc,

V{l\%f%s Wgéttée%ﬂ éﬁwﬁ%g!@%%ﬂjj) ec?g%%én rated under reduéed) pressure 2Iﬂash

cﬁro‘ﬁﬁ §2@ 1 @@ECE?’MSDH?'pr@ﬂ&&Y 9 &g (BP4) F pure product: MS
SI

tri rret anyl - et hoxynet hyl ) - benzoi m dazol e- 5- car box
AB(EIc(+aam/d 4731 438 (Mt Br patikk) dgeoe@0jH NMR (400 MHz, CDCl3) &

79 e B0 E DRl 25Tt g LB 2615 hY 585 0y Bk 3 86

R, 314§ 38Dfn), 2P, suspended in DVF (2 nl) under N2 and
(coolse)dto éﬁln an ice-water bath. NaH (60%

di spersion in oil,
Example 53

H
HO_~ N oH ol
o
HN Cl Br
\=N

6-(4-Bromo-2-chloro-phenylamino)-3H-benzoimidazole-5-carboxylic acid (2-
hydroxy-ethoxy)-amide (10hh)
[00320] The above compound is prepared in an analogous fashion to Example
52 except that Step I is eliminated. MS APCI (-) m/z 457, 461 (M-, Br pattern)
detected; "H NMR (400 MHz, CD;0D) & 8.40 (s, 1H), 7.85 (s, 1H), 7.50 (d, 1H),
7.14 (dd, 1H), 6.21 (d, 1H), 3.84 (m, 2H), 3.61 (m, 2H).
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0.018 g, 0.470 mmol ) is added. After 10 mnutes, the
reaction mxture is warned to roomtenperature and
stirred for 30 mnutes. After cooling to 0 C, SEM
(0.087 nL, 0.494 mol) is added and the reaction is
allowed to warmto roomtenperature wth stirring
overnight. The reaction m xture is quenched by the
addition of water and brine. The reaction mxture is
extracted with ethyl acetate. Ege conbi ned organic
extracts are washed wit %? nd brine, and dried
(MySH) and concentrated under reduced pressure.
Purification by flash colum chr%ﬂatography el ut ed
with 1:1 hexanes: et hyl aceta%{_nges 0.182 g (70% of

desired product as a 1: EL ure of Ni and N3 isoners
as a white foam [00331 ep @ 6-(4-Cyano- 2- net hyl
phenyl am no) -7 fluoro-(2: N

trimet hyl sil anyl - et hoxy yIl’:wnzoinidazole-5-carbox
ylic acid nmethyl esteg, F[®O3%2] To a stirred

solution of a 1:1 m'xt?au of N1: N3 isoners of
7-fl uoro-6-

85D TP ANt e B 145-
ester 10j] (c@rlﬂﬁﬁlz@acz@ (Mﬁdme)holxﬁ -dmide (D& at r oom
annﬁer at ure under is added d 004

21bwed b?;eppeﬂzdﬁésDzewwgi’ ﬂuercogfhﬁwﬁwmarhfnmcm fogthyl
ag? .065 mmol ) (Tetrahedron Lett. 1999, 40, 8193-
. The reaction mxture is heated to 120 C for 45
[00322] es. HhAmimaf{fluoro-5mitxd-B+phendamon-Bohzoio acdmethyl ester

te tu nched b he a of 5 of a.
281549 & 5748 voieD r Ssarichae S ddPy L] ant afnmSnium
f&“ﬁﬁa@iﬂ (VRERY; 18370 ARYHOMR 2@YEPAGH)FRL(160bEE MW, 1d1mmol) are
ethyl “acetate. The cdonbi ned organi C extracts are
adeglh e Theirtdvtiontmixturé 3x )stirrbd iah @5 dndinder By f()ﬂ\/g@(ﬁm)lu'amd The

concentrated under reduced pressure.

Pur i fi
rqaCHYh TR RS CAPISHEL JGPRpIeIRSTAINTE AT then rlflﬂiergda throuigh et
nﬂ@ﬁg Rfith %ﬁﬁ)ﬂ)l a?‘ﬁé Qitlt‘f'ate gt \éﬁﬁ‘cﬁlﬁﬁa@ Unféedabed ﬁl%'ssﬁﬁg to give

product as a 1:1 mixture o | SONers:
9MBg((93 %M(yf tHS pure Megiyedipbdudt @d 2 ;{u@;ﬂe/zag side pM®: BST (+) m/z 276
g C% - 2- met hyl phenyl am no) - 7- f | uor o- ( 2-
(Wﬁ"hgﬁ 9? i | anyl - et hoxynet hyl ) - benzoi ni dazol e- 5- car box
[odyzs ?Z id Ss&mpz [ 0O?Wrﬁzlmélthj?ﬂﬁbk@r&lcﬂﬁznb\@%ﬂﬁmz%led-
cyano- 2- me
awﬁenﬂkanﬂdnmyaﬂaﬁ?nﬁjao (2-trimethyl sil anyl - et hoxymet hy

023 ToeBtmiBe - 0 oSy Gulil:Pefrole AeigCHeBL 5o8H, oe
((hy@ gowg enmsl)de sespehRd iRretdnol & il Andisve afacdis KHEY ¢ mL.,

esi red product.
5 0 mmol) is added. The reaction mixture is brought to reflux under N, and then

2,4-pentanedione (0.150 mL, 1.45 mmol) is added. The reaction mixture is stirred at

reflux for 60 minutes. The reaction mixture is cooled to room temperature and

treated with saturated aqueous NaHCOs3 until the pH of the reaction mixture is pH 7

and is then concentrated under reduced pressure to dryness. The residue is diluted

with ethyl acetate and water, poured into a separatory funnel and the layers

separated. The ethyl acetate layer is washed with brine, dried (Na;SO4) and
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1003351 Step E: 6-(4-Cyano- 2-net hyl

phenyl am no) - 7- f | uor o- ( 2-

trimethyl sil anyl - et hoxynet hyl ) - benzoi nmi dazol e- 5- car box
ylic acid cycl opropyl net hyoxy-am de |1zz [00336] A
1:1 mxture of N1:N3 isoners of 6-(4-cyano-2-nethyl-
phenyl am no) - 7-fl uoro- (2-trinmet hyl si |l anyl - et hoxynet hyl
) - benzoi m dazol e-5- carboxylic acid 10mm (26 ng, 0. 059

CRYPURR SRR Lo daeded ST ARHE SyraBRsT b qigh
eflieyY Qo 38100 (i8R Ybrowaf scﬂﬁlshﬁd?d ed Qﬂttﬁtfe T\R@lsolliﬁls( ¢<)lld'de'd and

510 r¥Ledet ected. [00337] Step F;
et whetiyhaheyto yH o @)y of fhsopuge sired product as o

lgg%gpr ng‘ﬁ Nﬁﬁg%g QV%§M Wgyj %6%%‘18] To a slurry of

[a:]ﬂzsll m X {Sepe 7C01t ldxlu B&Zrié@ammo?ahleﬁylfzmamrmmbnymethleH-
phenyl am no) - uor o- trimet si | anyl - et hoxynet hyl
bynaganingratedarsb@vlc agigr(Bdvdray-e é{éw-aml e 101

R b i

caﬂbmk}dleadnis rthyleestéro3 B0 i€ convtdrtedsby rthe gominetion, géitlorination,

tten et al 986, 51, 1891-1894).. .
hxér\gilxsase sawpl rslagsamﬁy G &Zfa ‘iha S)PHBéF toayield the pure
d@%lf‘etdtﬁrﬁdéét'a'é raﬁdofﬁRVhItQ sHliQV MSIESt(+) The 458 F neugm-k Br pattern)

els cooled to roomtenperature an ralized
deectolt B NMR {400 BHz, CD§ODREA 58 Thel Hp 449 @ 1H)<1.18 6dd, $H),

extracted with eth te ri 10
6chirico it Dap h G alhyY s dasbl Souls bl PENRRL28 M thop)
_&gg{%ﬁ@f 90% pure product as a m xture of rotatoners:

PCI" (+) mz 380 (M+l) detected; M5 APClI (-) mz
378 (M1) detected; 1H NI\/R (400M—|z, MeOH d4) 8 8.41
(bs, 1H), 7.75 (m 1H) I , 1H), 7.38 (d, 1H),
6.51 (m 1H), 3.72 (d, ’?“PB" .65 (d, 1.5 H, 2.41
(s, 3H, 0.98 (11-1, m, 0.58 (d, 1.5 H, 0.40 (d,
0.5 H), O.25(d 15H) 019(d 0.5 H). Exanple 56

HNOHJJC

6-(4-Cyano-2-methyl-phenylammo)— 7-jluoro-3H-benzotmidazole-S-carboxylic

acid cyclopropylmethyoxy-amide (11yy)

[00327] Step A: 7-Fluoro-6-(4-iodo-2-methyl-phenylamino)-1 H-
benzoimidazole-5-carboxylic acid methyl ester 10jj

[00328] 7-Fluoro-6-o-tolylamino-1H-benzoimidazole-5-carboxylic " acid
methyl ester 7a (1.47 g, 4.92 mmol) is suspended in 1:1 THF:MeOH mixture (44
mL) and cooled to —78 °C under a nitrogen atmosphere. A solution of NIS (1.66 g,
7.39 mmol) in THF (2 mL) is added followed by a MeOH (2 mL) solution of
TsOH-H,0 (1.87 g, 9.84 mmol). After 30 minutes, the reaction mixture is warmed

to 0 °C and 1 mL methylene chloride is added. The reaction is slowly allowed to
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\=N 6-(4-Ethynyl-2-nethyl

phenyl am no) - 7Fuor o- 3H benzoi m dazol e- 5- car boxyl i c
acid cycl opropyl net hoxy-ani de |l aaa [00339] Step A

7- Fluoro-6-(2-methyl -4-trimethylsilanyl ethynyl -

phenyl am no) - 3H benzoi m dazol e- 5-car boxylic acid

cycl opropyl net hoxy-am de |1 bbb [ 00340]

7- Fl uor o- 6- (4-i odo- 2- rret hyl - phenyl am no) - 3H benzoi m da

w(agnzOI %égfoa&a{yg%gtl S ith nﬁr}gsggqrogé/ l’lOlilrF] Oﬁ%ape]agt‘i:"on L G%Gre is
qB&Rhed by fthd SAdlflbl?bh)lb%‘N@fSZOQ sOitioh.) -The reaction mixture is then
Ethnl rlrret%swane 013 L, 0.092 mol),

dﬂ’u@m&) waepadetbphacstate agbtherlaysiry sengratedouThe aawsops dayer is

el 0 atha s 2RE gfRBRBE SN o800 o B FARLR0D and

cbRRbtrated uidortrodiicetl Présgtlee dTHeOret ®@MRA stﬂﬁﬂas atiturtechvith MeOH
concentrat ed under reduced pressure.

tpeive fli4Se (69 Peerq desiredl mepdiet MSES1 wmwé Mﬂg d6tected; Ms
Eggﬁg'i/?‘??““@\gn@ﬂ%ftggo yield 0.020 g (87% of the

red 341] Step B: 6-(4-Ethynyl -2- et hyl
[00320Y | ami S@p- 7- fB:uor o- 3H-7-Bheorebridadn-endshyd pherplahino)-(2-

d |
n%%tmg%%w Rt et Do aRAlg D e bRyl e g gt g e 0k
Cyc L St 7%{1‘&‘3'6@ %8lZeﬁéE@ﬁbﬁ&f&l’&hlﬁoﬁTHCBenz01m1daz|o%e -5-

propyl met hoxyam de
cmﬁoxiylgsamd/ eckthyl ester 1y @200 g,r(hmq ﬁm&ﬂ) i jusperdletlie DMF (2

S50 AR G bbb b Yokl

0’618 g, 0926 &mﬁaP 1 adddd © Alffer \wmﬁ@teg Ghé RAMGEMPGIRS Harmed to
and "addi ti onal TBAF (25 L, 0.0 mol , 1 M sol ution

roam tempezdtyrapdustiznedl fos3Qdtiues. Théelr eanding 3o OO SEMCY @.087

ti d a f or h
il 945D i e 4 e BRGNS val To WA o FARE Kibergture
w"f’t%@tﬁh‘i? eRIghe mﬂhé Aeition mistueORCRIBhEIRUES) the diddltlon of water
reduc ressure The residue is ﬁurlfled by

anc (bging. n hwi Temctian MiKErn (s exEactsd) Wit i yhescRaito )T he cfombmed

O ol 8 45D P I Y55 S A )
cgil%@iiﬁé?tecggﬁézb; 5&1%?61 @ﬁé?isfi g’lghﬁiﬁmh%}( iash]dd)umﬂ c&?n(a:sqgraphy
ehytergwitlpy 11 hexangg:ethiyl geetatg givesp. 1% %(90‘(5 ’o%g%ﬁ?x?e%@r%g?c’t psp 11
miklire SENPalddN3 HdmerQadfwhitt fddl.. Exanpl e 57

[00331] Step C: 6-(4-Cyano-2-methyl-phenylamino)-7-fluoro-(2-
trimethylsilanyl-ethoxymethyl)-benzoimidazole-5-carboxylic acid methyl ester 101l
[00332] To a stirred solution of a 1:1 mixture of N1:N3 isomers of 7-fluoro-6-

(4-ibdo-2-methyl-phenylamino)-(2-trimethylsilanyl-ethoxymethyl)—benzoimidazole-
5-carboxylic acid methyl ester 10jj (0.060 g, 0.108 mmol) in 1 mL DMF at room
temperature under N is added dppf (2 mg, 0.004 mmol) followed by Pdxdba; (2 mg,
0.002 mmol) and Zn(CN), (8 mg, 0.065 mmol) (Tetrahedron Lett. 1999, 40, 8193-
8195). The reaction mixture is heated to 120 °C for 45 minutes. The reaction

mixture is cooled to room temperature and quenched by the addition of 5 mL of a
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O 11 /™H O-\--0 \OH ONHC HN NF Br
Phosphoric acid nono-

(2-{[ 6- (4-brono-2-chl orophenyl am no) -7

fl uoro- 3- net hyl -

3H benzoi m dazol e- 5- car bonyl ] - am nooxy}-ethyl) ester
(29nnn) [00343] 3.000 g of

6- (4- Brono- 2- chl or o- phenyl ani no) - 7-f | uor o- 3- et hyl -

3H: benzoi m da - B carbaxyl j s .
4053 A B PoB NPt aled Nl waten, Mo egequy taver s
eRtr@&fed Wit fetitlil at@ate b dthe| coflibirfedirgmit epifspie vaishet with water

were _di ssolved/suspended in 30 nL of anhydrous DWVF
(¥ chringa adroiseo (MBS0 r grckzonceriiatade 0 Frorredoed ypesssure.

I r 0 ' tqi
PUBRR LT el Lo R Ul g 1 bl acee
gives B8 Iy §179%)odrdegiesd prodwuct iasle 1vimiraoitad N ITael N8 diteng APCI

bat h s then taken away and the reaction was slowy
%FW@%@&&SKMWQ%‘FC@@Z 0 tenmperature and reacted over

' . Th eactih.on was 3 bt pne 1 7¢ -(2-
[@cﬁ?’gl ion g)sfépet hﬂ' et her /%Pﬁ?(%gtr%étt@»?gf}%?&%y 7uoro-(2
tsmvihylailel-athoepua hplpbOeBimidamle-Srapaboxylit agid] Owas saved

uccessi yely washed wi 0% aqueous. sodj um
(LR 23 {il Xfeh e N dls?li%ﬁ%?l 1§ kB rsmethyl-
pﬁaﬁylmuj-blfﬁ@rcsl(ﬂaﬁh&hi(laﬂﬁ{yl-mx%bﬁgh)méﬁfoinﬁ@é%5-
fil'tered and concentrated under vacuum The residue
cavhexylicsanid westhyil igsté6 1013 lomga 0968 wmhol) ivhydrelyzestmithaquyous

d h f d . .Th '
S PR3 B B oo P RS TR e gpocuct.
[odjssr Ui MBrdpt WS CONCeRnys-ayesb-Disielyl ek limmod 7 Mpro-(2-
resulting residue was stirred in nethanol for about 1
misephylsiienyl-sthoxxmethd)-denzotmidazoledtaoskaxstic vi a suction acid

Ly P EPpUEREA A, T bl Tl oued by
[60336] ed @ otluCtmixtideNMR (MDBI3VHEomEIWBOfd6)-(Hdylan84L-methyl-
brs, 1 8.40 (s, 1H),. 7.96 (brs, H, 7.75 (s,
p w,lalmng%7(ﬂgl,oror@Isqmeﬁhwlw&,ethfwr}le@yé-bep%mr,m%q?fé-54. 02
chBbRylicHdd 10min YR, (30 Moty VB 188 ith BFc LarddS cydibpropyl
methyl hydroxylamine hydrochloride as described previously to give 28 mg (93%)
of desired product: APCI MS (+) m/z 510 (M+1) detected.
[00337] Step  F: 6-(4-Cyano-2-methyl-phenylamino)-7-fluoro-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethyoxy-amide 11yy
[00338] To a slurry of a 1:1 mixture of N1:N3 isomers 6-(4-cyano-2-methyl-
phenylamino)-7-fluoro-(2-trimethylsilanyl-ethoxymethyl)-benzoimidazole-5-
carboxylic acid cyclopropylmethyoxyamide 11zz (28 mg, 0.055 mmol) in 0.5 mL
EtOH is added 0.5 mL 10% HCl. The reaction mixture is heated to 50 °C with
stirring overnight (Whitten et al., JOC 1986, 51, 1891-1894). An additional 0.5 mL
10% HCl is added and the reaction mixture stirred at 70 °C overnight. The reaction
mixture is cooled to room temperature and neutralized to pH ~8 with 1.5 mL IN

NaOH. The reaction mixture is extracted with ethyl acetate, dried (MgSO,) and
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Exanple 58 9 O NH2 O NHco IHO -NF ~=N

2- Am no- 3-net hyl butyric acid

2- ([ 6- (4- brono-2-chl orophenyl am no)-7 fl uoro- 3-

nmet hyl - 3H benzoi m dazol e- 5- car bonyl ] - am nooxy} - et hyl es
ter hydrochloric acid salt (29000) [00344] Step A
Preparati on of

2-tert-but oxycarbonyl am no- 3-net hyl butyric acid

* ofjosuiabi aiE TR Gl bR 85O 1R MaLodio) YERG FulEltheds o
1{iRREAS rotatarBEsyMSCRPEIGHY 0r/k 380 (M) 1) detetl] I SIAPEL (-) m/z 378
m xture of 6-(4-brono-

(- Drdegactnshh e ) NAR (H)0MHZ| MePb-d) Sed-hly (bsg HHh drkofn 14Dz 8.50

| e15- XYl I.d < 0 -am ( ,
o187k b S U ), S T 1 By 2 A,
098HOBTH30.$8.(00% H), 06405@50.57M), P.2ard, 1.TEA, (.09 R9.50H).

9.177 mmol) in a 500 nL RBF with a nmagnetic stirrer

and nitrogen line. After 5 mnutes, EDO (1.759 g,

9.177 mmol ) was added t wn solution in the 500

nmL RBF. The m xture ms‘iﬂ%?ﬁ}l?ég over ni ght at room

tenperature. The reaction mxture was added slowy to

210 mL of deionozied watgr with mechanical stirring.

The white slurry was &N o0 for 1 hour, filtered

through a medium friMted funrw. The cake was washed

with about 100 niL of wa a ul | ed air through the

cake for 10-15 m nutes. Xept<_ bupl nethyl ether (70

n.) was added to the cdke and stirrdd with a spat ul a.

The vacuumfiltration was continued. The solids were

O (Helthynyled-metiyliphergiarbihols 7cfuorgi IHE-benzpimidagdle-Spcavbarolic

cont ai ni ng about . 80% of t@g ndesired i somer. The

t-butyl nmethyl¥€ ‘P(@?”Pf":f)y et 'ﬁ'gff@elr#(’f’ﬁt ed to a foam

03398 9) smpi ched in t he7 GBgirp &0 2-REMILLYrim OPPilEHGhAyl-
[m' xtﬁre offblf)soners. [00346%7 Stgg( B: P“?lgﬁarati on o ﬁ?)
Pphenytamine 33 Heensainidagele d-eqrbexydic [ ecid 4- cyclopropylmethoxy-amide
Iﬁabg)rm- 2-chl or ophenyl am no) - 7f | uor o- 3- net hyl - 3H benzoi m

zol e- 5- car bonyl J- am nooxy}-ethyl ester
[00340] uor 0dqRuére-6aCI-idd6-@Hihethyl-phenylamino)-3H-benzoimidazole-5-

carboxylic acid cyclopropylmethoxyamide 11ece (0.025 g, 0.052 mmol) is dissolved

in 1:1 acetonitrile/triethylamine (0.50 mL). Ethynyltrimethylsilane (0.013 mL, 0.092
mmol), Pd(PPh;),Cl, (0.004 g, 0.006 mmol), and Cul (0.002 g, 0.011 mmol) are
added consecutively and the reaction mixture is stirred at 60 °C for 1 hour under N».
The reaction mixture is cooled to room temperature and concentrated under reduced
pressure. The residue is purified by FCC (eluting with 20:1 methylene
chloride:methanol) to yield 0.020 g (87%) of the desired product.

[00341] Step  B: 6-(4-Ethynyl-2-methyl-phenylamino)-7-fluoro-3 H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxyamide 11aaa

[00342] 7-Fluoro-6-(2-methyl-4-trimethylsilanylethynyl-phenylamino)-3H-
benzoimidazole-5-carboxylic acid cyclopropylmethoxyamide 11bbb (0.020 g, 0.044

mmol) is dissolved in tetrahydrofuran (0.50 mL) and the reaction solution is cooled
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[00347] A m xture of

2-tert-butoxycarbonyl am no-3-net hyl butyric acid 2- {
[ 6- (4- brono- 2- chl or ophenyl am no) - 7-f | uor o- 3

- met hyl - 3H benzoi m dazol e- 5-

car bonyl ] -am nooxy}-ethylester and its N acyl ated
isoner (0.6 g) were treated with 1.5 niL of
trifluoroacetic acid for 0.5 hours. An HPLC trace of

by PAT ol B FomiL Wonlidfe PEREuh ol isgdped. The

re%q‘!i?cﬂ%ﬁ&&re i@0grReRadoRRep&atuye st ditoral YBAFEDS g, 0.025

The deprotected sanples were submtted
mingod, I—IMS?OIptlom fni waahsohoﬁlmrgusxedqsdr i Fheadaqtiop duigturg és siirred at

Sé)be oL 2 ogr%egmt HE‘(I < g’}]% {ﬁaf:al t@o %9 42; 1{; ?tggltegfcf‘o roF:)rn? e%rxp%tralm%ré a
@fégf 6f AbD gfc’g F)éh@ FeRS) 1s CohdtdbBred iﬁﬁém&&ﬁ?ﬁéﬁlﬁ@' The
dazol e- 5-car am nooxy}- et hyl ester

reztdammmrﬁiaalehthm(elynng waii 20: D miefhylqng- dblqmbmethano ) to yield

ofil 6 BAFPS BB dsted pAy MIRRCI Pz 77 Mslydgpeced: B

f ' 7 dH)N7.89
N R A e Dok

IHIQI—’ICIB(ds dH) 6.40) (lyeads 181)h3.36 i 5 2H).42.96 (d,XiH)r 2.34xel 3H), 0.85
ol v olids. Water (5 nlL) was added
(l’flo Qég(%%ngg[gnoeb {Iﬁmdl ty seen in the aqueous | ayer.
The | ayers were separated and the aqueous |ayer was
extracted with 20 nL of Et QAc. The conbi ned Et CAc
| ayer was diluted with ExempledT t-butyl nethyl ether
and washed with 2 x 25 nL of water, 10 nL of brine,
dried with Na2SO4 and filtered. The organi c | ayer was
concentrated to a foam concentr e@Hwth 2 x 10 nL
of t-butyl methyl ether ;Ld\r; Lmder vacuumto gi ve
340 ng (86% of the free ﬁase wiite solid. 'H NWR
(400 MHz, DWVSO d6 ando D exchange) S: 0.82 (d, J =
6.7 Hz, 311), 0.87 (d, 67Hz;u 3H), 1.86 (m 1H),

3.14 (d, J = 5.0 Hz, 3H), 4.03 (m br,
2H), 4.24 (d br, 2H), 3 s = 8.8 Hz, JF-H =
4.4 Hz virtual coupli (dd, J = 8.8 Hz,
2.3 Hz, 1H), 7. 60\( H, 7.75 (s, 1H)

8.40 (s, 1H): 19 FNIWR 376 WM OVECPd6 and . D20
exchange) 8: -133. Oé\ﬁ[NOOBSO] Step D: Preparation of
2- Ami no- 3- net hyl butyric acid 2-{[6-(4-

b 2-chl heny|
Phasahericaatdriogb-(anl elbGriR-deblor aohsulapiuglfivoro-3-methyl-

am no o%‘ﬁbe%ﬁ%k&l%ﬁs -9&9@5;%9 ﬂbﬁzfﬁo%xﬁcétﬂyl}" adrbr (29nnn)
[00343] 3.000 g of 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-
3H-benzoimidazole-5-carboxylic acid (2-hydroxy-ethoxy)-amide, 660 mg of
tetrazole and 2.80 mL of di-tertbutyl diisopropyl-phosphoramidite were
dissolved/suspended in 30 mL of anhydrous DMF under an atmosphere of dry N».
The reaction mixture was stirred for about 3 hrs after which time the reaction was
cooled to —78 °C and 2.50 mL of 70% tert-butyl hydrogen peroxide was added. The

cooling bath was then taken away and the reaction was slowly warmed up to room
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[ 00351] 2- Amino-3-nethyl butyric acid 2-{[6-(4-brono-2-
chl or ophenyl am no) - 7- f | uor o- 3- net hyl - 3H benzoi m dazol e
-5-carbonyl ]- am nooxy}-ethylester (325 ng) was

di ssolved in about 1.5 nL of absolute EtOH, and 0.35
nm. of 2M HCO in ether was added to give a thick

precipitate. As additional 1.5 nL of ether were added
to make the slurry thin. The sl urry was m xed for 5-10

%ﬂg}?%ttg% and e\%&? %21}:3{ 81 f’quﬂﬁé-?qc as tﬁalp %&i ed Blé:%'een a

sGluflBn \GECHIWT dther/ AN dcBERe (P M bkd @mafafécga dot guaﬂaco The
S O L e a0 gl £ SR Aacos DRAHCO;.

ofIvBI- l@ﬁﬁ)r VEas sgvgi7ar(djsucges&1vgly6wmed 3ih, 10% agpopss sodgum sulfite,

3ane%§ mtliﬁéfper andoéga(lw bné%b "E‘ﬁe reg%a%gn&%am% }ﬂ;@r Wj@ gglécz over
N\I/J%Sr(t)% Eillteregoagﬁ dodlebntritddHirdeBvacudm. The Hsidué . vaashdissolved in 45

mippf a polgton QF TEA%I')@I\/Q (Mfué?q; (agd mfésp_grse of f‘;{; ’Nzg 'é}f regctlon

T g, o o, i v

cdddentréted ﬂddexOvéc@zkn and\theHegiltihg Iredtdudr wadstiredd in methanol for

) - Phosphor
oo R (13 A BPtAa0lid wp soUEsHhvi ahiiney Htpfipnpashed with
n(&lfa&ﬁ?ﬁﬁﬁ%@ﬂya&h@%ﬂ&t 4l therd BrRRRA G gmazz ol ’P%Ebﬂ%ﬁé BBired
am nooxy) - et ester(29ppp) [003521 40 r?
ptcuet - [HINDMR (O Mif, @Mﬁﬂedsyléél‘r%@rs,ﬂﬂ) Bcto(s31H), 7.96 (brs,

I G TR A T e

NMR[(376VHADMSGY—Pf2.9l(s; 1By t but yl di i sopropyl -

phosphoram dite were di ssol ved/ suspended in 3 nL of
anhydrous DMF under an atnosphere of dry N2. The
\r/vﬁ?ghl on m xture was st |]£ ra%jplfegg about 4 hrs after

(=gl

\/
(@) NH lo)
Cl
H
N H-CI
—N F Br
\=N

2-Amino-3-methylbutyric acid 2-{[6-(4-bromo-2-chlorophenylamino)-7-fluoro-3-
methyl-3 H-benzoimidazole-5-carbonyl]-aminooxyj}-ethylester hydrochloric acid salt
(29000)

[00344] Step A: Preparation of 2-tert-butoxycarbonylamino-3-methylbutyric
acid 2-{[6-(4-bromo-2-chlorophenylamino)-7-fluoro-3-methyl-3 H-benzoimidazole-
5-carbonyl]-aminooxy}-ethylester:

[00345] Dimethylacetamide (30 mL) was added to a mixture of 6-(4-bromo-
2-chlorophenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-carboxylic acid (2-

hydroxyethoxy)-amide (3 g, 6.555 mmol), BOC-L-valine (1.710 g, 7.866 mmol),
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time the reaction was cooled to O C and 300 1sL of 70%
tert-butyl hydrogen peroxide were added. The cooli ng
bath was then taken away and the reaction was slowy
warmed up to roomtenperature and reacted for 2.5 hrs.
The reaction was then quenched with 10 nL of

saturated aqueous sodiumthiosulfate. The resulting
solution was partitioned between a sol ution of ethyl

RED (hofighdnS rragh haatle YA TEHEED Bar goo mr

RBBERG a%hidhel@Brel A8 nfdZed HAB. VARE Dmhiges, TIOCI (1.759 g,
resulting organic |ayer was dried over LQ%BO&

%177 mmod) warcddod trethe beaveriselnder inthe 600mLTRBF + dbemiktyee was

i,d i fied i l. chr h
SRS G AP 30 Py B0 186 i B Eiafilt RER s BBy 1o
AIOMAL 27 ednbBic® wakth G @t anaal tirring. The white slurry was stirred

mono- ( 3&{16@54 br ono- 2- chl or ophenyl am no) - 7-
for ddrayr.3tiltered thnyeh 8 gyedivmofrifleddupral) Elﬁr%@ﬁ Measnivepksd with

SN P ETOIN  DEf ly 1on
bukyl rﬁ&ﬂylaé‘tﬂeri?ﬂﬂhnb)‘ wds addedrto r’thé bﬂ(beaxldﬂdefedamth a spatula. The

atrmsphere of dry N2. The reaction ,was stirred at
vagwrn ddEpianavas eStighedybd e ORGP driedandghY Ao 3150 5C to

S
{452 ASURE PR MR BGME o Y SR BgpeT by
1(1&9@1 eﬂﬂhelayes suab | cogcentimiedu® avefsamt 2r18egd) emriched Hartbe desired
o about hour.. T white solid was coll ected via

tﬁ‘?fnP‘i“f‘W afigire QfdSHBeISwi t h et hanol fol I owed by
eth t fhire t 8- (4-
5, 000 o
Hrbme-2-dhiyropBerdbomisg)- Zﬁyorowwﬂwfﬂ{ bqnaptmtdazpée §-sarbonyl]-

inoadgampifsier biffforbéipie piftsatt 3y 5. g3 (m 11y, 3. 70

[003475}H) : 3A2ﬁ11£t[ﬁe &f‘lhrteﬁ-b%%)&y@&rbé lamilno??a)n(etﬁylﬂd'@mc acid 2-
.46 (m HL) 1.22 (m 19F 376
-25cBlorophesylamino)- '{ ﬁmsa mpﬁé/h %medw fhe
S OSSR AN LRl

12% nﬁooietﬁﬂlabﬁ)a&mc et f©910.5 hdirs.| ad HPLC hacaof the eeastidn mixture
it pertains, to nake and usg the sane. It is to be
shewed éb%é@cﬂ%twatsr@mﬁ}ﬁf@go. § TBILEF | Wass CQcghtgriphgn a rotary

eﬁgﬁc ?ﬂ Elnk fyecf &?Bﬂgﬁ%&ﬂfm 6 f‘(f@ﬁ/ﬁe 9&&(})@@ 9t Oé;atThe degrotected

ns nma made t he partin

shmplest tere smhmuttbd dior SEPpE pdrifidaciopriesgive purifeadt ponduets as a
ﬁt forth |]ng tPe clainms. To particularly point out

tgflporgacstic 3eidisgltcl ai m t he subject matter regarded as

[2%‘3(;4%‘{]‘% : ggtSt%hTf PrpWanBr &f BD-ERineIkthIBubMicS acid 2-{[6-(4-
bromo-2-chlorophenylamino)-7-fluoro-3-methyl-3 H-benzoimidazole-5-carbonyl]-

aminooxy}-ethylester:

[00349] 2-amino-3-methylbutyric acid 2-{[6-(4-bromo-2-
chlorophenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-carbonyl]-
aminooxy}-ethylester trifluoroacetic acid salt (474 mg) was suspended in 80 mL of

EtOAc. Addition of 15 mL of saturated aqueous NaHCO; solution gave a biphasic
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[ 00354] The words "conprise,” "conprising," "include,"
"including," and "includes" when used in this
specification and in the followi ng clains are intended
to specify the presence of one or nore stated
features, integers, conponents, or steps, but they do
not preclude the presence or addition of one or nore
other features, integers, conponents, steps, or

G e SR mor oh IR GREAE, Wal? L afty PSR Ritssphrsgome

t\&Eid'ltly%Qeﬂ 71} th@ﬁ% Wolis laybr. THe 18%drs ARed deplrated dntl fﬂld ac[ub@us layer
invention to the exact construction and proc

“@gggtraqjghmthﬁ@\mL oAdHOASH @e}pongqmedsﬁqq%laé{er was diluted with
Sggrﬁ, ]:)f £ B\S\/\b'? é&%th?{‘ gthglqéﬂd\/\%s%?& Mi’iazy X 9? n%]? 3P Waég Qn% o brine,

e scope of the invention as

dHyd tvhﬂl Blas8 O atich &ltefed| | Thie oﬂg“aﬁld)lagiéﬂw\{s.condenuéted to a foam,
phosphat e Prodrug of a conpound having, the formula W

cq:qpcen rategopithng x 1fhanl, ofgsbuty] mgthyketheran ﬁ;élggru‘chglgmt?, give
386 X8R0 R Al tasd 8 Y R oG o 06'Melz SMBD-de and

bon provi one and only one nitrogen
D@o dxobartgend: 082 (doiib! &7 b AHY; 0.8 (d, R9- AAHRBO)at 86 (m, 1H),

Srifo) - S 0B o0y B Chde oLk oo 89 i, X808, s

—tl\@si"R% f1,u (ﬁgﬂh@%vmﬁnd&l%@ 2@((@) F33: 38 }@L@)iﬁ% 1H), 7.60

(d, M@@@}mn‘l) -7CXX§)SNFBR8 40-(8RB0K é? ER@V{R (376 MHZ DMSO-dg and
NR3R4, Cl-C | kyl C2-Cl O

Dé&l?é‘ﬁ%ge\@%%l kynyl , C3-Cl oO 2ycl)/oal kyl, C3-ClO

[ougsbpal ky lS'fklpkv Preﬁaﬁa)noh QF @BA@i%yJ-)nethy%@)ic( QB@R@{M (4-

aryl, aryl, Ialk , heteroary het er oaryl al k

bm(es?@&;amheny mtl@Vo7cﬂE¢'yf3amRW -3 Heeqreimigiare r%rrar%onyl]

- NR4 het eroaryl,
amﬁﬁf%&q%zf@} é}rr%%{’rloorgcc%}ﬁa 4R5) n het erocycl yl or
[003B4] CR4R5)Aﬂﬂﬁﬁkﬁ3-ﬁibﬂ@|1b’dtyther e eaqid al kyl , 2-{[6-(4-bromo-2-

chlorophenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-carbonyl]-

aminooxy}-ethylester (325 mg) was dissolved in about 1.5 mL of absolute EtOH,
and 0.35 mL of 2M HClI in ether was added to give a thick precipitate. As additional
1.5 mL of ether were added to make the slurry thin. The slurry was mixed for 5-10
minutes and concentrated on a rotary evaporator. The damp solids were slightly
yellowish and dried under high vacuum at room temperature overnight to give 0.325
g (94%) of the HCl salt. '"H NMR (400 MHz, DMSO-dg) 8: 0.97 (d, J = 6.6 Hz, 3H),
1.00 (d, J = 6.6 Hz, 3H), 2.20 (m br, 1H), 3.91 (s, 3H), 3.95 (s br, 1H), 4.09 (m br,
2H), 4.34 (m br, 1H), 4.43 (m br, 1H), 6.37 (dd, Jy.u = 8.8 Hz, Jr.y = 4.3 Hz virtual
coupling, 1H), 7.27 (dd, J = 8.8 Hz, 2.2 Hz, 1H), 7.65 (d, J = 2.2 Hz, 1H), 7.78 (s,
1H), 7.92 (s 1H), 8.37 (s br, 3H), 8.43 (s, 1H), 11.86 (s br, 1H).  F NMR (376
MHz, DMSO-dg) 8: -132.98.

Example 59
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al kenyl , al kynyl, cycloal kyl, aryl, heteroaryl and
heterocyclyl portion is optionally substituted with
one to five groups independently selected from oxo,
hal ogen, cyano, nitro, trifluoromethyl,

di f 1 uoronet hoxy, trifluoronethoxy, azido, -NRASOZRG,
-S2NR3R4, -C(OR3, -C(OOR3, -0OC(OR3, -NRA4AC(O) ORe,
-NRAC(O) R3, -C(O NR3R4, -NR3R4, -N%Q@Nmm

- NRSC(NCN) NR3R4, -OR3, aryl, heteregaryl, arylal kyl,
het er oaryl al kyl, heterocyclyl and Iérocyclylalkyl;
R3 is selected fron1hydrogenO’“x,kfubmpnethyI a-d
al kyl, C2-Cl O al kenyl, C2 al kynyl , C3- oke)
cycloalkyl, C3-a o cycloal IahkyKH aryl aryl al kyl ,
118 0 heteroaryl, heteroaryhal Kyl eterocyclyl and
het erocycl yl al kyl , where a|k\T al kenyl ,

al kynyl , cycloalkéi;fm\“ @r gaind heterocyclyl
portion is optiopal llyas ituted with one to five
groups i ndependent selec ed from oxo, hal ogen,
cyano, nitro, trifluoronethyl, difluoronethoxy
trlfluoronethoxy, azi do, phosphate am no_acid

r éS)-Bhespheyir geid ,mqnae(Z -{[bréfribBemeeLrekiar ophsmyiapninag)e7 -fluoro-3-
e(%t% dn%liyoxy §?1e5e§15& zdazolﬁ rboréy ”( gmznooxy}-ethyl)

phosphor ycarbony osp
-NR SO2R'" - SOZNR' R' estef0), -C(ONR, -OC(OR,

m(ggaqwo) O}OI goxmg Cj(\le(g-lS (4-,Q r& é)q{]%rg)henglammo) 7-fluoro-3-

$$%ﬂ%ﬁ§$ﬁ A9l - I ryl al -
etero y%lg? IPeth ﬁgt eP%cmlda,%lgr?g&%({xechzcl y‘#ﬁ kyl, @

h@droﬁgethovcy)mmld@ Jétthmg ofitethazolecandt 320 1tlo oﬁ\ﬂl-tettbuﬁybglumpmpyl—
ttached forma to 10 memher et ergaryl

oearBPBEYANS BeH Ao el FsBIEH Brf MU ShERBHAR Yy DME under an

afibibphére W ey wzt h‘h@ risach@nmkﬁ@e 99 Yiged RAABEMILRI| after which
sel ected from hal o cyano, nitro, trifluoronethyl,

tigief thgoregetiarh ey cqo qdf tu O é?nremh 600, nlaxifd@)% tert-butyl hydrogen
- NR. O .

pexﬂr}gdg(ﬁr&ﬂdded cg)n& ﬂh é@ﬁtﬁﬁ%@n% a%:{hg) r%:{:t]&n was

stoNR; GlaehBIRUR to room Na’nﬁér&m iRl Racted-foR2.5 lasy | The reactlon was
heteroary I al kyl, heteroaryl al kyl het erocycly

I
thencusaehsd gkigle |1§|na1p loy isaturated mueamsqdlwnﬂhl@éw&ﬁae Fgfesultmg
sapﬁor? as ﬁ)taﬁﬂlo{n&g %Wegéﬁagﬁ(ﬁ%u%now&hﬁ &str/ethﬁ"\fcretate (10:1) and

saturated aqueous NaHCO3 The organic layer was saved and successively washed

with water (3X) and then with brine. The resulting organic layer was dried over
MgSOy, filtered and concentrated under vacuum. The resulting residue was purified
using silica gel chromatography eluting with 2:1 Ethyl acetate/dichloromethane to
give 295.3 mg of phosphoric acid mono-(2-{[6-(4-bromo-2-chlorophenylamino)-7-
fluoro-3-(tetrahydropyran-2-ylmethyl)-3H-benzoimidazole-5-carbonyl]-aminooxy } -

ethyl) ester di-fert-butyl ester which was then dissolved in a solution of 5 mL of
TFA and 3 mL of dichloromethane under an atmosphere of dry N;. The reaction
was stirred at room temperature for about 2 hours after which time it was

concentrated under vacuum. The resulting residue was taken up in methanol and re-
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R'" is selected fromlower alkyl, |ower alkenyl, aryl
and arylal kyl; or any two of R, R', R'" or R
together with the atomto which they are attached
forma 4 to 10 nenbered carbocyclic, heteroaryl or
heterocyclic ring, each of which is optionally
substituted with one to three groups independently
sel ected from hal ogen, cyano, nitro, trlfluoronethyl

di fl . tri th
CHeBITRET JE). ar T APRIADE TSP Sut gt bk I el )y hour
TRE WHIR!BIiQ WS el edtdd/ Via sBéticiEItiREoh, WeaReD d}@tﬂtrhéthanol followed
represent hydrogen or C-C6 al k& or 119 R4 and, RS

bwg}etl lother and then jair-driegrfoteiverhi & ntgw@fyﬁhaﬂés@dtmm {RIANMR

c@%?@eﬁﬁ ‘?dgg CBLOIBHCE BS o rl%f)e% Xisaﬂflwm (s, 1H),

7561b($1t i1yt Bd6 \(dd, hH)DG 4‘00(dﬂhnH§; 4}3’1)@&5 1Hy1demaodgmﬂb y4 03 (brs,
sel ected from nitro rifluoronethyl

45043 85 (B8P, (m, AD1 437 Yot Hoshy 30 Gt .70 i 1H) Va6 (m,

SRR PR M RSB IGIE

[00SB3[C( O NFR'hR'lnven‘ﬂNR'aﬁZ{ tHehddreRind, proca=s pf miaking and using 1t are
heteroaryl, aryl het er ogryl al kyl , heter ycI
naw&q%@%l&#dweﬂ}/ f@l o, ¢qgIcisE agd|oedie Sr%?rﬁo HaBfe’ sy person

skillk |1HQB9r5Ft][ Ey 'whléqj éi'ta?ﬁsk)ﬂ) mék3 Q@u%’%@@éﬂﬁé’l It is to be

aryl, aryla eteraryl, heteroaryl al kyl
uhda&:ramodythhtythe forelgding eiescxybelsyplafekgeﬂ embatimentacof the present

al k oal k eter .and het erocycl vl
P A £12) Focbicaope riayi FRE lprof cHAHS ST from the
sPiiP WP ScoRASIBE GRskehty 1n$’€1|1tﬁﬁ1t %dsd‘t [6vTh X 6he clBRMOIEO particularly

cyano, nitro, trifluoromethyl, difluoromethoxy

poink bt edahissinatix plaim 4be sitbject NRtteOzgarded as Q@QINF@YRthC following

da%"g %ﬁ%}lﬁk%}s %fe(s)li?\wloq 9 502 R W (N:(R'O)R'm

[009841°( O NRh&' words NRofpNedy) NR'oﬁiprlslngm'mcladé’,l‘ "including," and
heteroar I, arylal kyl, heteroarylalkY .heterocycl yl,

"inalpdpet whescyser yn élmwpecﬂmtlpa agd [ib hectolloping elpmsoae intended
| | |
bR B P ool S o e iy [l s, o
stl&p§ elisxaaﬂhyy do het preclady | thé lgtés,endmebe raddtylohydpf omndr more other
het er oc¥cl yl al kyl , where each al g%/l %I %nl‘féi’
feptyrgsyin eeee ICB’éi’IPRWntS’a$t9H’S HefOHBh AN G- pippe a
nBRbE &b ﬁcﬁgfgem !;‘ oEi| 'réddﬁ? Sc¥irith 1038 skilell Y the art, it

gr oups |n epe ected
is not desired to limit the 1nvent10n to the exact construct1on and process described

above. Accordingly, all suitable modifications and equivalents may be resorted to

falling within the scope of the invention as defined by the claims that follow.
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oxo, hal ogen, cyano, nitro, trifluoronethyl,
di fl uoronet hoxy, trifluoronmethoxy, azido, -NR4SC2RG,
-SO2NR3R4, -C(OR3, -C(OOR3, -0OC(OR3, -NR4AC(O) ORe,
-NRAC(O) R3, -C(O NR3R4, -SC2R6, -NR3R4,
- NRSC( O) NR3R4, - NRSC(NCN) NR3R4, - OR3, aryl, heteroaryl,
aryl al kyl, heteroaryl al kyl, heterocyclyl, and
het erocycl yl al kyl ; Wis selected from heteroaryl,

et cyclyl, -C(OOR3, -C(ONR3R4, - C(O NR4ACRS,
d-iéflgsgcs-cm cycloal kyl), -C(O(Cl-Co alkyl),

- O (aryl), 120 0 -C(O) (heteroaryl) and

- (O (heterocyclyl), each of which is optionally
subst i t Atpbdsphaterpradeg gf 8 ugmppwablpﬁe/mgeth@ fgrmdd ect ed
from-NR3R4, -OR3, - Ad-CGo al , C2-d o al kenyl,
and C2-C o al kynyl, each of whic |s optionally
substituted w t&hol or [ ependent ly selected
from-NR3R4 and - OR3; Y, hal ogen, cyano,
nitro, trifluoronet |
trifluoronethoxy, az -
NRAC(O) OR6, - OC(J R3; 52 R6 RBR4,
-NRAC(O R3, -C(O NR3R4, - NRSC( O) NR3R4,
- NRSC( NCN) NR3R4, -¥R3R4, or C1-Cl0 al kyl, C2-C10
aI kenyl , CZ Cl10 akkynyl, C3-C10 cycl oal kyl, C3-C10

aI_l l oaI lﬁi@c&FW& O%lﬁﬂnd Séf"ﬂ%é%%df WHEIER oar yI |

~h ol
QE Gh ‘Bgﬁéfﬂrﬁa@ bg%/dy lprd\«fi‘d{\e%ﬁﬁ%ﬁécﬁﬂ&%é)hﬁ} Ogﬁ’; (lﬁfeQﬁﬁ‘SéCR of |tllfé’1|1ng is

het eriodvly-lbondddm( CR4R5) m het er oar yl ,

R BT AR BB M B S B by

het e g@Riarbmathgl, hmlﬁsmﬁatﬁbw tﬁﬂﬁdrbfh@tho&y, a@mol cmn? l- &(O)R3

substituted wth one Lo five.gro
MR SR i ichRe 55HES, RIIERtdant lNpicom,

ta;: glo@@)ﬁgg E%{sété%ww3ﬁh u%;l?gg@%% alkyl,

- O Q)z*@ao atk it ACLL{ FAikynyNRECC (Q)cRBloatkl, Qs 33 BYicloal ABIRY, -

hgliQ SS NR3 et ]Wlbl'ﬁ@%)%t)maéﬂr W(fjawglkyiﬂé?témcl yl,
?gdCFQ@EeFJ&gm@hauéxycl;f;ﬁgﬂefoc?apﬁd@ﬁﬁd q(lt:ggira xarfgen

di f | RHERROxsaryls rOIRIB paldtéroany], -NREER 'R’ Imteroaryl
= O)-8(3(3R'4-R(5\§m(3)1e’cerocyclyl or -NR*(CR*R®)p-heterocyclyl, where each alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl and heterocyclyl portion is
optionally substituted with one to five groups independently selected from
0xo0, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR*SO,R®, -SO,NR>R?, -C(O)R?, -C(O)OR’,
-OC(O)R?, -NR*C(0)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;
R3 is selected from hydrogen, trifluoromethyl, C;-C,g alkyl, C,-Cyg alkenyl, C,-Co
alkynyl, C3-Cyg cycloalkyl, Cs5-Cyg cycloalkylalkyl, aryl, arylalkyl,
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-NR4AC(O) OR6, -0OC(O) R3, -NRASO2R6, - SO2NR3R4,

-NRAC(O R3, -C(ONR3R4, -NR5C(O NR3R4, -NR3R4, d-Co
al kyl, C2-d o al kenyl, C2-C10 alkynyl, C3-ClIO

cycl oal kyl, C3-Cl10 cycl oal kylal kyl, -S(Oj (G -C6
alkyl), - S(O (CRARS)m aryl, aryl, arylal kyl,
heteroaryl, heteroaryl al kyl, heterocyclyl,

het er ocycl yl aI kyl, O(CR4R5) maryl, -NR4(CRARS) maryl,

: XA AR m1 é‘S{l}S{ i heéq'}lRéygc?RA' R%) h@eergceyrc?ye}aﬁéyl’ where each
NR4 I
( ?ﬁ? I C?lgg&aﬂﬁy%lc%alk }9 heRfdarydlakd 'heteﬁic&@l[s}yﬂ)ortlon

al ky 121 0 ar het er oaryl and
het etsocm,tmhyllly mhﬁutﬁd Wigh e fo n@lgrqumub@qpﬁndﬂnéla solieetrd from

o helspanay e By SRRk i hold.om 0O

di f| gemieheRyYy, akidof phospledistaha azmm PORHSHRIG, -
SO2NR3R4, - C(O) yy (‘!()())%?3 oié((y?)gle -§R4C(O)OR6
- NRabgrysRecinate, @@mt ers, N@ﬂhylwmmt@ems R4,

- NRS I Inky| ,
het eﬁl wweﬂ}y@cocyc P h&ghﬁ{aﬁﬂ?ér Wqﬁ‘m kyl ;
m SO-SONRR4OCEORILU(OY0R], 200(@)R'Abﬁb@@)ﬂﬂ"’awvwm
toclaim1 where Wis H OH Chl\& ﬁ ﬁ%{" \
3 A'(E@?B@u% %%etﬁ(@)]ﬁ PR ai-RR haw %Q) Ror mJI a
Rs ] UG oS ERNAI N
to CNR n@l{i erei h 7R§r§/ éfe% #z;%m’cs- C%ﬁs’ A
cycl habiopyclyl;andjﬁetemcy@gllallq'l al kyl, C3-C7
het er ocycl o rocycl o al kyl ach
bk g bz eniits o orms yhiduBey et pr g 16
grou ﬁ%mﬂefk@%?éi‘gﬁ?lt éryhe%&?}féh@ fink ! €Ach 8K ¥hidhak epshally
cyano, nitro | uor onet’hyl ,
substituted with one to three groups independently selected from 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;
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™" together with the atom to which they are attached
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;
R* and R’ independently represent hydrogen or C;-Cs alkyl, or
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di f 1 uor omet hoxy, trifluoronethoxy, azido, -NR4SO2RG,
-S2NR3R4, -C(OR3, - C(OORS, -OC(OR3, -SO2Rs6,
-NRAC(O) OR6, -NRAC(O R3, -C(O NR3R4, -NR3R4, 122 0
-NR5C( O) NR3R4, - NR5C(NCN) NR3R4, -OR3, aryl,
heteroaryl, arylalkyl, heteroarylal kyl, heterocyclyl,
and heterocyclylalkyl; R9 is hydrogen or hal ogen; R
is |ower al kyI or hal ogen; and R8 is -QOCF3, , Br or

s Do HRN SRR Goltihed fMerugt et tR§.°n R

| S MBicMWerddl cafthtlcQEIRs, hetéroafyl &R mw&glclas:ﬁ@g, @aagofc\ohlehm m
6 wherein Rs is chloro or bromp. 8. A conpound

acco eniienglly substisutad Withteae &0 frey groups igfppeadhptiy Selectedfrom
SOH bhlogt ey Rare s HARIBNANE), BIRRFHerRbxy? o ABRGHEMoxy,

_EU

UOI‘ 0-

2- meudidb; -Nlemimm ‘BI)zi\Ht‘Rbe@(mRm@@ﬂlé BHEMRYHxy! i c
acid__c clczﬁ{op net hoxy- am d

6. (4 NE ORI LR G ORI DNRR'. £OR™, NRR',
f 1 uorgps %{/(f}ﬁi% »nmmg@ggqu-@%w, biy1 Mckddoaryl, arylalkyl,

cycl opro oky-a
6- (4haemawlﬂky]h hetemcpd:ighyhdzhétaﬂ):y@lyfalkyhr o- 3- net hyl - 3H

kgenz I 20l ¢ o-car yfj C3-Cyp cycloalkyl, aryl, arylalkyl,
B RG9S ¢
Br onﬁet% l Hét&o?@@{(l *lalﬁt&%):yc]ylf bR Qerdoy@ylamkyt, Hiehedher

i m dazol e* 5 ic acid

(2,3 athh yaicloalkyl aryﬂ;d)cje)ream ahdl, he&rQ‘ZVCBfl paviod-is hptaenally

DTSR s o b AN R AEADY )

(2- hliglbgé'ﬁ’ SAdM KMo, @H’ﬂtﬂﬁom&tﬁyﬂ difluoromethoxy, trifluoromethoxy,
Ami no- [ 4] oxadi azol - y 4 fI uor o- 1H benzoi m dazol

- 5- yRyidoANRSQR""2-SRANR R C@b% -OC(O)R’,

% g?ﬁ@%@%"ﬁﬁ%@@égg%@a;gl yI ]?'Ng ydroxy eth

anOﬂeNR“C%(ﬁN(MR’" -NR'C(NCN)NR'R™, -OR', aryl, heteroaryl, arylalkyl,
Br onp- 2 | oro- Ehenyl am no) - 7- f | uqr o- 34 benzoi m dazol -
5-yl petgroarylalkyl eterocyclyl, an heterocyclylalkyl

,ZU

R’ is selected from hydrogen, C;-Cy alkyl, C,-Cy¢ alkenyl, C>-Cyo alkynyl, C5-Cyo
cycloalkyl, C3-Cy 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
oxo0, 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®, -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’RY, -
C(O)NR'OR?, -C(0)(C3-C1 cycloalkyl), -C(O)(C;-Cyo alkyl), -C(O)(aryl),
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nmet hoxy- et hanone,

6- (4- Br ono- 2- chl or o- phenyl am no) - 7-f | uor o- 3-

nmet hyl - 3H benzoi m dazol e- 5- carboxylic acid

(2- hydroxy-1, 1-di et hyl - et hoxy) - am de,

6- (4- Brono- 2- chl or o- phenyl am no) - 7- f | uor o- 3-
(tetrahydro-furan-2-yl nethyl)-3H benzoi m dazol e-5-carb
oxylic acid (2 hydroxy et hoxy) - anide

o pesotiaiashan - CRORRe PR et ot Phihissrionalivc

6- (4sﬁfsﬁﬂﬁe<?w1th 1-5 oups mdependently selected from
fr | uor o- 3- met hyl - 3H benzoi m dazol

fl uoro-phe
e- 5-car boxmvil% -QRi.d ,;_Clh(}mﬂﬂsw (érﬁmﬁysenﬁlnﬁ’éfbcaﬁdoa kynyl,

6-(2,4-D

fl uoP%ChffCr‘r%r}P% @:{_‘@ r?’ggogb gt%étéego teh Orz%) qu n|d8p ea{lgﬁ %ﬂy
( 2- hyde@uy fropt INRER) aadi-OR’; 10. A conp03|t|on
gonprising a conpound of claiml and

Rphaw rrﬁbfé@g%alha;og&ec ePpan) eMiEy r trduorqmathyl, - 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(ONR’R’,
NR’C(O)NR’R*, -NR’C(NCN)NR’R?, -NR’R, or
C;-Cyg alkyl, C,-Cyy alkenyl, C,-C; alkynyl, C3-Cip cycloalkyl, C3-Cyo
cycloalkylalkyl, -S(0);(C1-Cs alkyl), -S(0);(CR'R®)u-aryl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl, -O(CR*R)-
aryl, -NRYCR*R®)p-aryl, -O(CR*R®)p-heteroaryl, -NR*(CR*R’)m-heteroaryl,
-O(CR*R®)-heterocyclyl or -NRYCR*R®),-heterocyclyl, where each alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl and heterocyclyl portion is
optionally substituted with one to five groups independently selected from
oxo0, halogen, cyano, nitro, trifluoromethyl, difluoromethoxy, A
trifluoromethoxy, azido, -NR*SO,R®, -SO,NR’R?, -C(O)R?, -C(O)OR’,
-OC(O)R?, -NR*C(0)ORS, -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, -SCFs, -Cl, -Br, -F, cyano, nitro, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, azido, -OR?, -C(O)R?, -C(O)OR?,
2NR*C(0)OR®, -OC(0)R?, -NR*SO,R®, -SO,NR’R?, -NR*C(O)R’,
-C(O)NR’R*, -NR’C(O)NR’R*, -NR’R?, C;-C} alkyl, C>-Cyo alkenyl, C;-C1o
alkynyl, C3-Cyg cycloalkyl, C5-C;g cycloalkylalkyl, -S(0);(C;-Cs alkyl), -
S(O);(CRR®)y-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, -O(CR*R%)g-aryl, -NR*(CR*R®)p-aryl, -O(CR*R®)-
heteroaryl, “NR*CR*R)n-heteroaryl, -O(CR*R®)-heterocyclyl and -
NR*(CR*R®)n-heterocyclyl, where each alkyl, alkenyl, alkynyl, cycloalkyl,

121 °



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,RS, -

SO,NR’RY, -C(O)R?, -C(O)OR?, -OC(O)R?, -NR*C(0)OR’, -NR*C(O)R’,

-C(O)NR’RY, -NR’R*, -NR’C(O)NR’R*, -NR’C(NCN)NR’R?, -OR’, ary],

heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
mis0,1,2,3,4o0r5; and

jislor?2.
2. A compound according to claim 1 where W is
OH
o N o | oH
\C P \O /\/ \P -
|
0]
3. A compound according to claim 1 having the formula
w R
H
(I @
R7—N R® R®
\=p
4, A compound according to claim 3 wherein

R’ is C1-Cyp alkyl, C3-Cy cycloalkyl, C5-C; cycloalkylalkyl, C3-Cs heterocycloalkyl or C3-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,RS, -SO,NRR*, -C(O)R3, -

C(O)OR3, -OC(O)R’, -SO,R®, -NR*C(0)OR’, -NR'C(O)R?, -C(O)NR’R’, -NR’R,
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NR’CONR’R?, -NR’C(NCN)NR’R?, -OR’, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
R’ is hydrogen or halogen;

R! is lower alkyl or halogen; and

R®is ~OCF;, CL, Bror F.
5. A compound according to claim 4 wherein R’ is fluoro.
6. A compound according to claim 5 wherein R! is methyl or chloro.
7. A compound according to claim 6 wherein R® is chloro or bromo.
8. A compouhd according to claim 7 wherein W is
H o (I)HOH
CI;I/ ~ O/\/ ~ ﬁ/
O o

9. A phosphate prodrug of a compound selected from 7-Fluoro-6-(4-bromo-
2-methyl-phenylamino)-3H-benzoimidazole-5-carboxylic acid
cyclopropylmethoxy-amide, 6-(4-Bromo-2-chloro-phenylamino)-7-
fluoro-3H-benzoimidazole-5-carboxylic acid cyclopropylmethoxy-amide,
6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
benzoimidazole-5-carboxylic acid (2-hydroxy-ethoxy)-amide, 6-(4-
Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-
carboxylic acid (2,3-dihydroxy-propoxy)-amide, 6-(4-Bromo-2-chloro-
phenylamino)-7-fluoro-3-(tetrahydro-pyran-2-ylmethyl)-3H-
benzoimidazole-5-carboxylic acid (2-hydroxy-ethoxy)-amide, [6-(5-
Amino-[1,3,4]Joxadiazol-2-yl)-4-fluoro-1H-benzoimidazol-5-yl]-(4-
bromo-2-methyl-phenyl)-amine, 1-[6-(4-Bromo-2-chloro-phenylamino)-
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10.

7-fluoro-3-methyl-3H-benzoimidazol-5-yl]-2-hydroxy-ethanone, 1-[6-(4-
Bromo-2-chloro-phenylamino)-7-fluoro-3H-benzoimidazol-5-yl]-2-

methoxy-ethanone, 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-
methyl-3H-benzoimidazole-5-carboxylic acid (2-hydroxy-1,1-dimethyl-
ethoxy)-amide, 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-
(tetrahydro-furan-2-ylmethyl)-3H-benzoimidazole-5-carboxylic acid (2-
hydroxy-ethoxy)-amide, 6-(4-Chloro-2-methyl-phenylamino)-7-fluoro-

'3H-benzoimidazole-5-carboxylic acid tert-butoxy-amide, 6-(4-Bromo-2-

fluoro-phenylamino)-7-fluoro-3-methyl-3H-benzoimidazole-5-carboxylic
acid (2-hydroxy-ethoxy)-amide and 6-(2,4-Dichloro-phenylamino)-7-
fluoro-3-methyl-3H-benzoimidazole-5-carboxylic ~ acid  (2-hydroxy-

ethoxy)-amide.

A composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

124 °



