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I nvention [0001] This invention is in the field of
medi ci nal chem stry. In particular, the invention
I BEAIZIMIDA 2BDE IAGCEEC0A €IS EXHIBATING €RiFdURESCEHIGH
function as ANTAGONBN AND UsESChEBEREOE act ant
Recept or - honol ogous nol ecul e expressed on T-Hel per
type 2 cells (CRTH2) receptor. The invention al so
relates to the use of these conpounds to inhibit the
bi ndi ng of prRACKGROUND OF Bt INVENTIONabol ites to
the CRTH2 receptor and to treat disorders responsive
to such inhibition. Related Art [0002] The CRTH2
receptor binds prostaglandin D2 (PG2) and its
Eﬁk@qﬁb b? Ef forts have been made to inhibit the

P qp&g@ to the CRTH2 receptor in order to
treat disorders and diseases related to excess |evels

o] 0003] .El t P J t ot |
[0001] causairlhvégl’t’?ﬂt’é’]n 1?1“%%2?&?&?%‘11'8%8 q%%gﬁ fé@?éﬁg%(ul?r he
ﬁ{%nﬁ&(rﬁpaﬁt@s £ @ngn'n?da%‘l% #REtid had BhPoufdsowhthofubstion as

released by mast cells in the asthmatic lung and this
amthgoniste 01f$ha‘ Sherdoaitradiing qucem@r-homﬁlogtawerrwk@ﬁherﬁxaressed

fluid of 1S

on3-Hsfper Fhsdbyts TR o oprs THS v R p g Rl PR
'u§e B %és@%nﬁibuﬁds’ &f @iHibit Mubbindaty of peosaiglaniding D, hand its
ef fects of overexpression of prosta andin D %nt hase

m’tab@&tﬁtstfpdhe& 1 s9cgpler asd fvireftndipor RS J&rnoas dg suc
& |1tan|, . Imunol . 168:443 (2002)). After
MR998n chal | enge, these animals had increased PGD2
in the lungs, and the nunber of Th2 cells and
i%ﬁgtn‘f hils were greatly elevated relative to
sgenic animals. These results are consistent
with PGD2 being a prinary chenotactic agent in the
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metabolites. Efforts have been made to inhibit the binding of PGD; to the

CRTH2 receptor in order to treat disorders and diseases related to excess
levels of PGDs.

[0003] Elevated PGD, is thought to play a causative role in both asthma and
atopic dermatitis. For example, PGD; is one of the major prostanoids released
by mast cells in the asthmatic lung and this molecule is found at high levels in
the bronchial fluid of asthmatics (Liu et al., Am. Rev. Respir. Dis. 142:126
(1990)). Evidence of a role of PGD; in asthma is provided by a recent
publication examining the effects of overexpression of prostaglandin D
synthase on induction of allergic asthma in transgenic mice (Fujitant, J.
Immunol. 168:443 (2002)). After allergen challenge, these animals had
increased PGD, in the lungs, and the number of Th2 cells and eosinophils
were greatly elevated relative to non-transgenic animals. These results are
consistent with PGD, being a primary chemotactic agent in the recruitment of

inflammatory cells during allergic asthma.



[0004] PGED2 can bind to two G protein coupled
receptors, DP (Boie et al., J. Biol. Chem 270:18910
wO02085B83418nd CRTH2 (Nagata et al., J bnnunol. PACBASIDIB34028

(1999); Hirai et al., J Exp. Med. 193:255 (2001)). The
|atter receptor mght play a particularly inportant
role in diseases such as asthma and atopic dermatitis
that are characterized by-Bh2 cell involvenent, since
Th2 cell chernotaxis in response to PGD2 appears to be
medi ated by CRTH2 (Hrai et al., above). Moreover,
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am no, ‘or op stltuted car banoyl ;
Myma1d79€663ﬁm0¢» Cl_6 al kylene, C2_6 al kenyl ene, Cl1.6

oonsi® 41 oS80 P B’ sl conppses of e

%ga@g%ﬁﬁmm areGRofasthisgnianesdibrny! . or Cl_6
al ky [ 0006] JP62024244 di scl oses conpounds of the

following fornmula that can be wused as part of

phot ogr aphi ¢ phot osegsitive mat erl al s: WD 2006/ 034418
PCT/ US2005/ 034028 - %9 i II'N
AY-——N—I\— \
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wherein A is a substituted or unsubstituted phenyl ring; B is a substituted or
unsubstituted cyclyl; Ry and R¢ are H, optionally substituted Ci.¢ alkyl, Co.6
alkenyl, C;; cycloalkyl, optionally substituted C;3 aralkyl, or Cyy
alkoxycarbonyl; Rs is H, halo, optionally substituted Ci.¢ alkyl, Ci¢ alkoxy,
C,.7 alkoxycarbonyl, mono- or di(C; alkyl)amino, or optionally substituted
carbamoyl; X is a direct bond, Cy. alkylene, C, alkenylene, Ci.¢ alkylene-
aminocarbonyl, or Cy.¢ alkylene-oxycarbonylamino; Y is CO, SO, NHCO,
C1.¢ alkylenecarbonyl, C,.¢ alkenylenecarbonyl, or Ci.¢ alkylene.

[0006] JP62024244 discloses compounds of the following formula that can be

used as part of photographic photosensitive materials:



YJ wherein Y1 is H Rl1, COR2, or SO02R3; Y2 is H NHR4,

NHCOR5, or NHSO2R6; Rl1, R2, R3, R5, and R6 are
wablkghatdis or aromatic noieties; R4 is H or ReCTNS206d34028

Y2 cannot be H sinultaneously; when R4 is H Y1l is not

H X is halo, alkyl, aryl, aralkyl, alkoxy, OH NO2,

or CN; and nis 0, 1, or 2. [00071 U S. Patent No.

6, 121, 308 di scl oses conpouwtds of the follow ng

fornmula that can be used to treat thronbotic di sease:

Ra- Het - B-Ar-E wherein B denotes an et hyl ene group

optional ly substituted one or two Cl1.3 alkyl

groups, wherein a nethyl of the ethyl ene

group, which is Iin%gg_LQ_eith§§ the Het or Ar group,

may be replaced by an o y ul phur atom by a

sul phi nyl, sul phonyl, carbotnyl qr -NRL group, whil st

R1 denotes a hydrogen atom or av,Cl_6-al kyl group; B

al so denotes a straight-chai ned C3_5-al kyl ene group,

in which a nethylene group, which is |Iinked neither

twhdréift Wetis IHOWY, MOORS,Oott [BO,RE; 0,040 H, | NHReP NIZEOR s byr

an -NR1 group wherein Rl is as hereinbefore defined; E

QS0 K1 I Ror B 2R Rty dighpic gF @r@ma\wﬁ SRR tpspB 15 H or

glr;] 3{12@;79¥3518989H Qhﬁﬁ?an@ou\%%}j GRrEN 194r C}h 1S no H X is

. group or a group Which nay eave
\Halt) alkAd, adnaaiks, alljolen@He NO,06r @Nphﬁdnyisemé g:rbup

optional |'y substituyt fluorine, chlorine .
l00071br oni nlé-Satfent oio-Hg: 1310 disgpeatetampounds of Q}ek%qfoawng
nﬁlé].a #Qﬁbgﬁ&ﬁ% t@aﬂtﬂ*ﬂ%ﬁdti@%eaéé“ azol yl ene,

ene, pyrimdi nylene, pyazinylene or
yrlda2|nylene group optionally substituted in the

carbon skel eton byg\ C|1| ﬁ ﬂkyl group; Het denotes a
bi cyclic heterocycl &2oF '€ WO 2006/ 034418

PCT/ US2005/ 034028 -4 Y wherein X denotes a nitrogen

atomor a nethine group optionally substituted by a
Gthgeial K géncigscupstayidnersoun @p@@naélw auh@*tﬁ@teé by epe or two Ci3

i.onal | ubst it ut al k
ARGy Tt SRR Borwanl I SvshE eramnybien s
Ciﬁﬂdéﬂ €S eﬂher the Het or Ar group, may be replaced by an oxygen or sulphur

atom, by a sulphinyl, sulphonyl, carbonyl or -NR; group, whilst R; denotes a
hydrogen atom or a C;.¢-alkyl group;

B also denotes a straight-chained Cs.s-alkylene group, in which a methylene
group, which is linked neither to the Het group nor to the Ar group, is replaced
by an -NR; group wherein R; is as hereinbefore defined;

E denotes a cyano or RyNH-C(=NH)- group wherein R}, denotes a hydrogen
atom, a hydroxy group, a C;.s-alkyl group or a group which may be cleaved in
Vivo;

Ar denotes a phenylene or naphthylene group optionally substituted by a
fluorine, chlorine or bromine atom, or by a trifluoromethyl, C;.;-alkyl or C;.3-
alkoxy group, a thienylene, thiazolylene, pyridinylene, pyrimidinylene,
pyazinylene or pyridazinylene group optionally substituted in the carbon
skeleton by a C;.; alkyl group;

Het denotes a bicyclic heterocycle of the formula



nitrogen atomand Y denotes an imno group substituted

by a Cl.5-al kyl or C3_7-cycloal kyl group, wherein the
wabboslosansl cycl oal kyl substituent in each caseCTAS2005/034028

substituted by a carboxy group or a group which can be

converted in vivo into a carboxy group, wherein

additionally in one of the abovenentioned

het erocycl es a non-angul ar-4®t hi ne group may be

repl aced by a nitrogen atom or Het denotes a group

of the forrulae R NRL ~\ I ' I N NNL or wherein

Rl is as herei nbefore defined, and Ra denotes a

phenyl - Cl1_3 al koxy group, an am no group, a

Cl_3-al kyl am no grou ich is gdditionally

substituted at the nitrogj atomy'by a phenyl-Cl1_3

al kyl group, a R3- RAN R3 |t S02- RAN group wherein

R3 denotes a Cl_5-al < 3-al kyl, C3_7-

cycl oal kyl, phenyl, naphthyl, pyridyl, quinolyl,

i soqui nol yl, tetrahydroquinolyl or

t et rahydr.oi soqui nol yl gr and R4 denotes a_hydro

Ahsein G4 dsneipscy pitepeen g O;F aqyetBing gegup gplamglly suksy lggd
R £ RSk il P Brel B o SPL ORIy sfbe Y o
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be converted in vivo into a carboxXy-Cl 3-al kyl group
arshis Bibstntedxby grabpxy grougzors gloky Iwlgeloom beconvedkd yn
SHTS G SRy R A TP gF 2B Bt
thelekdoyeitd #indalaasEiar GRRAY NESuP imdyBe frop1bOM PP a nitrogen
fornmul'a that can be used to treat thronbotic di sease:
Rtom; A-Ar-R, Y wherein A denotes an oxygen or
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wherein R, is as hereinbefore defined, and R, denotes a phenyl-C;.; alkoxy
group, an amino group, a C1_3—a1ky1arﬁino group, which is additionally
substituted at the nitrogen atom by a phenyl-Ci.3 alkyl group, a R3-CO-R4N or
R3 -SO,-R4N group wherein R3 denotes a Cj.s-alkyl, phenyl-C;s-alkyl, Cs.7-
cycloalkyl, phenyl, naphthyl, pyridyl, quinolyl, isoquinolyl, tetrahydroquinolyl
or tetrahydroisoquinolyl group and R4 denotes a hydrogen atom, C;.s-alkyl or
phenyl-C;s-alkyl group, each of which is substituted in the alkyl moiety by a
group which may be converted in vivo into a carboxy group, by a carboxy or

tetrazolyl group, by an aminocarbonyl or C;.3-alkylaminocarbonyl group, each



sul phonyl group, an imno group optionally substituted
by a Cl1_3-al kyl group or a nethylene group optionally
woumw/03ens di substituted by a carboxy-Cl_3- al kpCT/Us2005/034028
Cl_3-al koxycarbonyl -d . 3-al kyl group; Ar denotes a
phenyl ene or napht hyl ene group each optionally
substituted by a fluorine, chlorine or bromne atom
by a trifluoronethyl, Cl1 3-%tkyl- or Cl.3- al koxy
group, a thienylene, thiazolylene, pyridinylene,
pyri m di nyl ene, pyrazinyl ene or pyridazinyl ene group
ecﬁ%lé}msl a‘élﬁﬁloh)(llﬁ g&tb%ﬁtu&éata%@hé HitrbB&h &8RN %1%& 8 it S mBY
a Cl_3-al kyl group; X denotes a nitrogen atomor an
lﬁlcronvgntmm vihe igo i cRbodgatesky gngefr Oﬂglesna Calbbxlb gTq’qlPa

o) AT el S gk SR CoARAREH ghlp. or o

at-omyRloaRy1 oFANY: group, wherein R2 denotes a hydrogen
atonegraﬂalf 5-al kyl group, a Cl_3-al kyl group, which

[0008]i s subdeS. tRatert Nopy 6a116k§éﬁyﬁ15@p€ﬁ§p0@pp¢lm¢al ofy the following
S ted oxycar bonyl
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car boxy, C1. 3- alkoxycarbonyl
car boxy- Cl_3- alko car bonyl , C1_3-alkoxycarbonyI-Cl.S-
al koxycar bonyl , X 3- al kyl - am nocar bonyl or
Cl_3- alkoxycarbgp 3- akhk Ign1noca£bonyl group, or
an n-C2. 4- al kyl ich is term ny Iy
substituted by a dl =wl kyl ) -am no, pyrrolidino,
pi peri di no, norpholino, WO 2006/034418
PCT/ US2005/ 034028 -6 pi perazi no or
Ny fickerd @ ¥hoted Bﬁr@?y'g&? &' Qifhur 8RS AN c4B6n 1 sulphinyl or
abovenentioned cyclic groups may additi onall g
sumSmmyhgempbwlunawq¥ommnpmxmﬂyaukyﬁmgdbupscl3Naylgnup

dinbradngons s cap @he Phoafe ¥ afiasitedthy {iiprtShy-C1.
Fﬁk NB4 ,-afRoRiRG b o) -CRNIREA §fddp; Or
& cl oal kyI ene group, wherein R3 denotes

ADderbied Aphonylone o8 mbtydrearionh cattoaponally suBLaNRG by 3

ch is.substitute
oD, SRotile of it icthcPy pcficBoifisi EiFaBy e .
Cﬂk&gxygroﬁ}% 3 ahlléﬁillaﬂiﬂ nﬂnazﬁlyl&ae’;ﬂ b?ﬂdﬂﬁﬂ%ﬂ@npb’ﬁﬁﬁd’iﬁylene
phenyl sul phonyl am no or tetrazolyl

qayrazigyle 9‘? OQPBGQ@ZlWé Brqup eagh §Pﬁl?wlwub§tﬂ%ie‘é 8t B eprbon

car boxy- Cl_3-al koxy or
Es}ee oxy Z‘pgﬁ)%%l pCl 3-al koxy group, a Cl_3-al kyl
gKaiapotem/almﬂno den amm:at ah bR @0 brpupwhendin &1 aleydtena hydrogen,

fluorine, chlorine, bromine or iodine atom, a C;.3-alkyl or Cy.3-alkoxy group;

C

Y denotes an oxygen or sulphur atom or an -R;N- group, wherein R, denotes a
hydrogen atom or a Cy.s-alkyl group, a C;3-alkyl group, which is substituted
by a phenyl group optionally substituted by a carboxy or Cj.3-alkoxycarbonyl
group, a Cis-alkyl group, which is substituted by a carboxy, Cis-
alkoxycarbonyl, carboxy-C;s-alkoxycarbonyl, Cis-alkoxycarbonyl-C;.3-
alkoxycarbonyl, carboxy-C;.s;-alkyl-aminocarbonyl or C;s-alkoxycarbonyl-
Cis-alkylaminocarbonyl group, or an n-C,.4-alkyl group, which is terminally

substituted by a di-(C;s-alkyl)-amino, pyrrolidino, piperidino, morpholino,



benzi m dazol yl group, wherein the im dazole noiety of

t he abovenenti oned groups may be substituted by one
wonrotewa44@d_3- al kyl groups or by a carboxy- Cl_Beaiusio5/034028

or Cl1_3-al koxycarbonyl - C1_3-al kyl group, a phenyl

group optionally nono or disubstituted by Cl1_3-al kyl,

Cl _3-al koxy, trifluorol nethyl, carboxy or

Cl_3-al koxycar bonyl groupswimherein the substituents

may be identical or different, a phenyl group

substituted by 3 or 4 methyl groups, a naphthyl,

lor Z I r Rl
B ox R BLipBULRE) uP! wiRMIRO by GGy
d:enhn gs»ups ltmyyi rédjdnnaitydr suhst(mtea balotny lor wo Cy.3-alkyl groups;
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an opti y phe kyI group
Vﬂ]k@dycalﬁomdbstarbd)l)t}edl 1;~|a1ktohp at k¥, srlkoatycathongl-Ci.3- alkoxy
car boxy- al. koxycar bon

Gif@baﬁkgiyégﬁﬁoﬁ upc1W g %IEbiVE%FWﬁﬂyPy an imidazolyl or

ikt ?gr@ﬁﬂ(y\bﬁé}blﬂotﬁ@"lﬁ%%le moiety of the abovementioned
N-(CL. 3-al1 Kyl )-carboxy-Cl_3-al kyl am"nocar bonyl ,

Gro@psaky by csab*ixfmbﬁd bgl018- oraﬂwkyCamlﬂmh gioppshpt by a carboxy-

Ny disons LSty Py AP Boupeh st FO5 opioriahy

NR6RN B HREBAIAWy Of s-alkyl, Cy.s-alkoxy, trifluoromethyl, carboxy or
4- (Cl_3-al kyl) - pi perazi nocar bonyl  group, a Cl_3-al kyl

qﬁou@ﬂiom;arh@nyls geanpss inthgrede they sabsfﬁumynm bg-identical “or

a
DT £ BRALR Al suhstibyiec by . or 4 et SERsy 2 TEphey
ﬁ%}i(ﬁgﬂ% aisﬁbﬁm?l in 6}11n3}yalok ¥doaiino e grduprskh @puonauy substituted
al ky

amk®ﬁ§cﬁWUbEVWPC1 3 al kyl ani no- car bonyl group, which

a?ﬁf%%nlLgg@%%%%fﬁégpibﬁég%gggﬁ%?ﬁ%ﬁ%¥m§Ff%%gggggbny
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%él?x%gﬁﬂu%’a lﬂya Aydlox{ Gloup; alds¥lali@ B, 9mhiis s@bstituted by an
ammocarbonyl hydroxyaminocarbonyl, C;;s-alkylamino-carbonyl, di-(Ci.3-
alkyl)-aminocarbonyl or Cs-alkylene-iminocarbonyl group, wherein the Cq.7-
alkyleneimino moiety may additionally be substituted in the 4 position by a di-
(Ci.3-alkyl)-amino group, an optionally phenyl-substituted C.;-alkyl group,
which is substituted in the alkyl moiety by a carboxy-C;.3-alkoxycarbonyl,
C.3-alkoxycarbonyl-C;.s-alkoxycarbonyl, carboxy-Ci.3-alkylaminocarbonyl,
N-(Ci.s-alkyl)-carboxy-C;3-alkylaminocarbonyl,  Cjs-alkoxycarbonyl-Cj.3-
alkylaminocarbonyl, N-(C;.s-alkyl)-C;.3-alkoxycarbonyl-C; 3-



group, which is substituted by a

4- (mor phol i nocar bonyl - C1_3-al kyl )- pi perazi nocar bonyl ,
woR(wGH38Hal kyl ) - pyrrolidinyl or PCT/US2005/034028

N-(Cl1_3-al kyl ) -pi peridinyl group, or an n-C2_4-al kyl

group, which is termnally substituted by a di-(Cl_3-

al kyl )-am no, C5_7-al kyl eneiinino or norpholino group;

R5 denotes a Cl_5-al kyl or-7G5_7-cycl oal kyl group, a

phenyl - C1_3-al kyl group, which may be substituted in

the al kyl noiety by a carboxy or Cl_3- al koxycar bonyl
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groups, which may additionally WO 2006/ 034418
PIBWXSSQ@OBYI(B@@IB 8n nhex-sallsk grovn éﬂu@yl%ﬁubsﬂtuted inthe 2, 3 or

PRI S, 2 RS S e

aimeatyle Btou Fao"ﬂmeﬁala}t o O dlaﬂasudnerbbgsa Glﬁl3alklylh,oC1 3-a1koxy,
Cl_3-al kyl am no orCB?choaIky rP rou&)] ch
nmiﬂus@rmﬁb@t | FAIDBRY 20Tt e e qrygahontlo g ByP-a herth “the

p%?%@ am noc qué}?f’cal oF cﬂlﬁgfé\ﬁ{, a%]@l?iyl group substituted by 3 or 4
pimeﬁwl grolipd) amﬁbhﬂryh @y(ingt, qhkrplsd ar tvogyihplyl group;

%ﬁ é§n| k%lf}gébia@@lr F"é\igl op gﬁﬂﬁgl,y gﬁl}/srﬁ%utg%bgo%ﬂarbow or Crs-
(m@*ﬁmﬁ ﬁiéﬂy%')ouﬁm%afsbﬁ'ﬁyﬁtuted in the alkyl

N-(C™_3-al koxy carbon
ainloydty b:ammofﬁéksﬂmyioc@bosﬂcshcﬂcoezﬂlkosﬂ aminesafepylp cathoxy-

bl 3-21fkd1am1n qa%%yl or Cjs-alkyloxycarbonyl-C;.3-alkylaminocarbonyl

group, or an n-Cp.4-alkyl group, which is substituted in the 2, 3 or 4 position
by a hydroxy, Cjs-alkylamino or di-(C;s-alkyl)-amino group, or one of the
groups Rs or Rg denotes a hydrogen atom, wherein the other one of the groups
has the meanings given for Rs and R¢ hereinbefore, or Rs and R¢ together with
the nitrogen atom between them denote a pyrrolidino or piperidino group

optionally substituted by one or two Cy3-alkyl groups, which may additionally



substituted in the 4 position by a
i-(Cl_3-al kyl)-am no group, a piperazino group
weubstistaased in the 4 position by a Cl_3-al kyl Pgrasmposa34028
C2_4-al kyl sul phonyl group, which is substituted in
the 2, 3 or 4 position by a di-(Cl1_3-al kyl)-am no
group, a 4-oxo-3, 4-di hydr o-pht hal azi nyl -1 -yl or
4- oxo- 2, 3-di aza- spiro[5. 5]8&ndec-1-en-1-yl group, a
nmet hyl group substituted by a C5_7-
cycl oal kyl enei m nocar bonyl group wherein the nethyl

e %Hﬁstiiﬁte@ H?%tda{f%tx?ft QYalkﬁ &«’ttﬁ%{m&lc{% élk%lyéro or on to
Cl_3-al koxy=C1 group, a carbonyl I

y
gviocipa baiene ring eckyhe @n@@md oy tvondy Wenbiaarbm 5t0m8k 91 Ry

e it R B ey G BBy TR Y 6L, Ly
Gb_s3balthed ve AehanydenGlord b3/ %ﬁﬁengIaﬂﬁﬁo@ﬂibntyh eN{méﬂmlcl 3

nmoiety is substituted by al kox

@1kyz1ara1nra9arbm>ﬂ=d>h§nm1@plph@n@nm8’9m @kylﬁwbowl Crs-alkyloxy-
&g%?g%%fr gé]ﬂcgf al kﬂfg@f 5369011)%@)'1@1 3-Q]§yﬁfnmo carbonyl, N-

z{hydmxycatﬂhﬂlwm SAllGHadnkiasygrbomyiln onEt(dy betiexgeatigmyl-C; ;-
whi ch nmay additionall be substituted in the

@y@flbammarﬁen@ a-sppclo-ekyBoapey IstQibou 3,  BIPERERN; SH9PP
%EBé;Rute&thtpi I4Sp St b W &g(d% 2@%}%"&@1 k¥l 08 p1 erazino

cycl oa group and ydroxy, Cl1_3- oxy,
@omsqbs@ihteﬂ- 1a|tk®ék pom‘noﬁ)lbx@ (élska:lkyl@om aﬂ2-4€aikjas1dp]k<mw

0] I pe e| n.in th t on .a

s manaP s 68 P B 5 AG°L foddoaipy f Gfc fratid i

bighony]  gnQHB.3, a4t @Eﬁ’th)ﬂ'azﬂﬂfplt@flolobk onal bx6-2,3-diaza-
subst’i t ut ed by a "Cl 5-al group, phenyl or

rﬁbﬂnﬂﬂ E]uhfbfttehyn lgylo grPupo st m«ﬁbyll groupn substituted by a Css-

di s t ut ed 1 3-al k 1 _3-.ak kox

CoRR Tt Roro T min B b fA Bk i piuted by
O QaBoxYMIRL RIKY] tdReC SHEIRbL - %%&yﬂfg&‘o@? a bﬂaaﬁylcai mthyl
different, a sul phi m doyl &,oup which is substitut ed
80w esubantpﬁ:drby & Smsteyclpalisy]l 7atc ralswHivk ygrowp.o ey the

T8 AHdA LLA08! by REaFHRAL! Bé’tgﬁlsjsg?ﬁte& %g 2'€, 29064, 034608 -

@Lﬂalﬁylkaxn@yk alkoaydashoryT, %Hiyk)group and the methyl m01ety is
al koxycar bonyl - C1. 3 aI Kk

_carb
o?‘mﬁlt‘l@ abska&@a% R PL €2 ¥4@é C%Oﬁﬁ( ﬁqj?v Gé(?rf P.i(}_

I d inghe 1 S g -

c(g?%ox %i g{ogpﬁy]ﬁﬁﬁgﬁlteu%%S al ko‘;{ycar b((E))(r){ydI}Ickmk A e(flll N

gxlbchanbbhy]kﬂmag&kw@dhmummnﬁhylem@ gmnpsmmm gwy at;gdlfapnally
Cl 3-a

et PPl A B0l s £t
Qodp, CWRicR A L‘\Wsﬁfﬁté&p&aﬁ@[kydlkﬂr&%7 &clohlkyl group and by a
hydroxy, C.3-alkoxy, carboxy-C;.3-alkoxy or Cj.3-alkoxycarbonyl-C,.3-alkoxy
group, a piperidino group wherein in the 2 position a methylene group is
replaced by a carbonyl or sulphonyl group, a tetrazolyl group optionally
substituted by a Cjs-alkyl group, a phenyl or phenylsulphonyl group
optionally mono or disubstituted by a Cys-alkyl, Cy.3-alkoxy, triflnoromethyl,
carboxy or Cij.s-alkoxycarbonyl group, wherein the substituents may be

identical or different, a sulphimidoyl group, which is substituted at the sulphur
atom by a Css-cycloalkyl group and may additionally be substituted at the



3-al kyl group, which is substituted by a 1-im dazolyl
group, wherein the imdazolyl noiety may additionally

woeosuwdstist ut ed by one or two Cl. 3-al kyl  gr oup€T/Us2005/34028

the 2 position by a 1-benzi m dazolyl group substituted
by a carboxy-Cl_3-al kyl or

Cl_3-al koxycar bonyl - C1_3-al kyl group, or a furanyl-I-
pyrazol yl group optionally9substituted by a Cl1_3-al kyl
group; and & denotes a cyano group or an am di no
group, which may be substituted by a hydroxy group,
H%ﬁi?%gﬁ a%rgtl%@ acég:;-éﬁéaﬁé/}h, g5BHRAC Buignec _E-aﬂéﬁﬁ%@bﬁryl-
al kéxycarbonyl groups or by a group which can be

C.eallat, daboxiyvCy4-4IR809] ok\D;.972lkba2d@betivdEl.esdisanoyl group,

conpounds . of the_ fol i formul a t hat can e d

6 TRRBRe N Sropboribk sl e it b8 osf 8 51y,

‘gg?faﬁid%y&kb&ﬁd@}ﬁlayﬂqh ?k@ﬁpt, al iiem Yhayorddigweilyab yibstituted
W

ionally substitute h substit uent{s) sel ected.
byom €heallybgrouens i Sti-#ioxtcarhopyl-Ceybboyl taiewr whigh iy

gt L6 fof Ris? oRydr s B BRI B iR
slast | %Tgﬁﬁdwﬁﬂfhnﬁ, substitutedBY Captitnidazdlfdsgrotiplt edlerein the

nmer capt o, hydroxyam . di ng, substituted hydroxyan}:di a]&,yl
X0)

éTiijialz@,lurbmqi@tMtréw AJditienaliycbe syhstifged BY 19 s gRe,
3 PSR 8 ' Bt bty

2000k 0344 1B PG OS28kb6k P3dRRg1-Ci 1Al @oeb, Ry arranykén
together to form | ower . al kyl ene or_|ower al kenyl ene,
Wol%ﬁﬂm%ﬂ%ﬂl}’ %\Gﬁétﬁtaﬁg%@!,a @,—3‘%}FYWP%P=iaH5t he chai n,
i | | S0 6P SE AmRi I whlckMthay BBsubstituted by a
ﬁ§d¥%g%%ao?m%a%%g€n, R4 ién%kﬁgﬁewogycl$% group or Y
diygtaxye grdupp foywhne horntwyo He.ssalloglt igtawped by ee o5 uivtcabhe-
Saﬂ?osxtylcettr%grrlgl (g%u’ps & gy a group which can be cleaved in vivo.

[0009] WO 97/10219 discloses compounds of the following formula that can

be used to treat metabolic bone disease:

R1
R® I
XN
| />—R
X N
A—R?

wherein R! is acyl, lower alkenyl or lower alkyl optionally substituted with
substituent(s) selected from the group consisting of aryl, substituted aryl, a
heterocyclic group, a substituted heterocyclic group, hydroxy, substituted
hydroxy, cyano, halogen, amino, substituted amino, acyl, mercapto,
substituted mercapto, hydroxyamidino, substituted hydroxyamidino, and
substituted hydrazino, and

R? is hydrogen, lower alkyl, hydroxy(lower)alkyl, halo(lower)alkyl, lower

alkoxy, lower alkylthio, acyl, or cyano, or



Ais RO RO CON or NCOin which R9 is hydrogen, |ower
al kyl, or substituted |ower alkyl, and R10 is
waypdieogens | ower al kyl, or substituted | ower aP&yiUS2005/034028
[0010] U.S. Patent No. 5,612,360 discl oses conpounds
of the followng fornmula that are angiotensin Il
receptor antagonists: RZ R (X). 7-R3 wherein Rl is
CO2H, SOBH, PO3H2, CONHSC2ER8- or 5-tetrazolyl; R2 is
H -OH, -0OCOCH3, halo, Cl-C4 al kyl, or Cl-C4 al koxy;
R3isN \ 1 N N NRA\ R4 RA W 2006/ 034418
%Iéngsﬁ_ﬁ % 34 Q@é«‘:{d&eﬁg- oAl oW&R&ljiylehE Or 1dWer aﬁénywng d36h
) Is - v
-of-whiciNmay 1n¢1ude( OH3) or Ne@ n thRAphalg, Rﬁwhmh R @4 h@grogen or
sltral 5 chain alkyl, or C4-C9 straight chain
PV val kyl provi d| ng

R? is hydrogen or halogen,

R* is a heterocyclic group or aryl, each of which may be substituted with
suitable substituent(s), and

Ais

CON or NCO

in which R® is hydrogen, lower alkyl, or substituted lower alkyl, and
R!% is hydrogen, lower alkyl, or substituted lower alkyl.
[0010] U.S. Patent No. 5,612,360 discloses compounds of the following

formula that are angiotensin II receptor antagonists:

R
R2/§/1

P
7 X)m—Rs

wherein R, is CO,H, SOz:H, PO3;H,, CONHSO,Rg, or 5-tetrazolyl;
R; is H, -OH, -OCOCH3, halo, C;-C4 alkyl, or C;-C4 alkoxy;
R3 is



when R4 is a C4-Cg straight chain al kyl or

trifluoroal kyl R3 nust be (a) or (d); R5is H Cl1-C5
wabboslo344@d- C5 trifl uoroal kyl, (CF2)"CF3, benzyPCT/US2005/034028

-(CH2) m N(C1-C3 al kyl)2, -(CH2)m\NH(d -C3 al kyl ),

-CH2-1-pyrrolidine, -(CH2)" CO2H, or R14 Y ~CH2)r N

RI5 CX2H R6 is (CH2)pRL, -CONH(Cl-C4 al kyl),

-CONH(C1-C4 trifluoroal kyl)1,--C00(C1l-C4 al kyl),

-Q00(C1-A4 trifluoroal kyl), -CONH(hydroxy- d-C4

alkyl), NNC _</ D Il 114 CGNR 15 NNI I R CO2H

9 R9 9, RIO 2006/ 034418 PCT/ US2005/ 034028 -84 0 O N O
~ |-G NH 11 \CNN NH,/ / R13 X) m Rlz

N Il
ARG El e

|L4 R4 , OF

X is -(CH2)CONH-, -(CH2)xNHCO-, -CH;-, -O-, -NH-, or -(CHz)nCO-;
Ry is

Cs-Co straight chain alkyl, or C4-Co straight chain trifluoroalkyl providing
when Ry is a C4-C straight chain alkyl or trifluoroalkyl R; must be (a) or (d);
Rs is H, C-Cs alkyl, C;-Cs trifluoroalkyl, (CF,).CF3, benzyl, -(CHz)m N(C1-C3
alkyl),, -(CH,):mNH(C1-Cs alkyl), -CHz-1-pyrrolidine, -(CH;).CO,H, or

Ru vy
(CHp)—N Rys
COMH

R¢ is (CHp),R;, -CONH(Ci-C4 alkyl), -CONH(Cy-C, trifluoroalkyl),
-COO(C;-Cy4 alkyl), -COO(C;-Cy trifluoroalkyl), -CONH(hydroxy- Ci-C4
alkyl),




\N,NCOOH ~ or R7 is C4-C9 straight chain al kyl, C4-C9

straight chain trifluoroal kyl, C4-C9 straight chain
wabkbwropk418or C4- C9 straight chain trifl uoroal keaylus2de8/034028

i s phenyl, Cl1-C4 al kyl substituted phenyl, Cl-C5

al kyl, or C1-C5 trifluoroalkyl; RO is (CH2)pRL, or

Cl-A4 alkyl; RO is Hor C1-C3 alkyl; Rl11is H Cil-C4

al kyl, halo, or -(CH2)r phenyl; R12 is H -(CH2)pR1,

a-Cr alkyl, C1-C7 trifluoroal kyl, hal o, substituted

or unsubstituted phenyl, 3-pyridyl, 2-pyrimdyl,

fupanyl, oxazolyl, |SQ§azonI a substitutgd or
unﬁubs ed fused b| ycl i r/ ubstituted

—+Hh€ itufed fused__j_lgg or when mi _QN

4, 4-et Nddi oxy; R13"is Olloy SJ) R14 is Hor ,
R15 is -(CH2) gR16; R16 OH, NH2, or CO2H; |R17

L, C1-C4 al koxy, CO2Ry SQBH, PO3H2, CONHS(RRS,,
or tetrazoly! Yis aR group of a naturally

ocgurring ')m:r—'a@l d X| s -0- , or -S-; mis
|n|¢liep dently O or “ /$ dfeéj'bndézntly 9 2 or
TsCTrlependent | y 0_1, r 4; WD 2006/ 0B4418

PCT/ US2005/ 034028 - 13- g\is 1, 2, 3, o0rd; rois \
i ndepend hy O, 1, 2, or 3WCQ{OVIdIng when R6 is (

or (m,Nand|R12 is not H, t hé\"Car boxy of (m) or the Ryy
tetrazol\“&tﬂf (1) is in positic8AH2; améfwhen R6 is (1) °’
or (M, mis 0, and R12 is H, the carboxy of (m or
the tetrazolyl of (1) is in position 2 or 3. [00111

U. S, Patent . 047_di scl oses conpaQynds f t he
Rl 1soli-frg stmtahhﬁhamtﬂh L Kadles afitight phaimy mﬂaﬁﬂ . 'Ckcy

AL chP ¥l Lk A brAR 2 9831 Sht @R kin i E¥oroalkenyl;

Rg is phenyl, C;-Cs alkyl substituted phenyl, Ci-Cs alkyl, or C;-Cs
trifluoroalkyl;

Ry is (CHy)pR1, or Ci-C, alkyl;

Ryo is H or Cy-Cs alkyl;

Ry1 is H, C;-C; alkyl, halo, or -(CH,), phenyl;

Ry is H, ~(CHy),R1, Ci-C;7 alkyl, C;-C; trifluoroalkyl, halo, substituted or
unsubstituted phenyl, 3-pyridyl, 2-pyrimidyl, furanyl, oxazolyl, isoxazolyl, a
substituted or unsubstituted fused bicyclic, a substituted or unsubstituted fused
tricyclic, or when m is 0, 4,4-ethylenedioxy;

RizisOorS;

Ris1s H or CHs;

Rys is H or -(CHz)qR16;

Ry6 1s OH, NH,, or CO;H;

R;7 is H, OH, C;-C; alkoxy, CO.H, SOsH, POs;H,, CONHSO,Rs3, or tetrazolyl;
Y is a R group of a naturally occurring amino acid;

X'is -O-, «(CHy),-, or -S-;

m is independently O or 1;

n is independently 1, 2 or 3;

p is independently 0, 1, 2, 3 or 4;



A :CCN::x: Min Ais a substituted or unsubstituted
aral kyl, heteroaral kyl, aroyl or where heteroaroyl
woadictak418r a benz derivative thereof; R2 is hpdrawgens/034028

hydroxy, |ower al kyl, |ower alkoxy, nitro, am no,
| ower al kyl am no, di(lower alkyl) am no, |ower
al kanoyl am no, | ower al kanoyl, bis(hydroxy |ower

al kyl )yam no, 1-pyrrilidinol34-nethyl-I-piperazinyl, 4-
nmor phol i nyl, cyano, trifluoronethyl, halogen, di(lower

al kyl') sulfanyl, benzylthio, anmino I|ower alkyl,
g jlygr ohet hyl t hi o, benzyl oxy, |ower al kenyl, |ower
I ehyloxy, 1-azacycl opropyl, cyclopropyl, cyclopropyl

(hﬂméqmad&ﬁky%ﬂ,zam& cyclobutyl (1 ower alkoxy): t he

!Bg}v\\’ﬁ R8 g{%ﬂ—gﬂﬁ lgggﬂ o @d Pﬁéiﬁ? f'shlgcrqg%at:l?e ca 0X3lfJ R t(1%) %'r the

Eétfafzbllj}'PBP(‘F}tlf‘Mi pos@idnonamdaltien Ry BdilFat (mPim & 0,A8R; is
koxy radical;” Mis R4 or R5, R4 being am no

@rﬂm/wadeucymf i(e) avtherietrarplyl of (DHeinpostian e 3.

nmet hy 0 thyl P n
oot ot 49 gaf ) S50 QAU R on A AL i

H&hMA tHat Mé@%ﬁﬁnﬂﬁhﬁ@tﬂrﬁ@nﬁ%wet@i atclosalsesio activity:

gl ycosyl am no, allylam no, phenethylam no, N

et hyl phenet hyl am no, (3 hydr oxyet hyl am no,

1- et hyl - 2- am noetk w WO 2006/ 034418

PCT/ US2005/ 034028 ' of urfuryl am no,

1,2,5, 6- tetrahydropyrldlno nnE?ha%%no N-

nethylplpera2|no B phenyl pi per azi no,

pi peri di no, benzyR ani | yno, éclohexylan1no,

pyrrolidino, N—hydroxyethylplp 0, sodi um 0-

sul f oet hyl am no, N, N-di net hyl car boxam donet hyl am no,

N, N- di et hyl am noet hyl am no, p-nethgxyanilino, and

1- met hyl - 2- am noet hyl pyrrolidi no, R5 being hydroxyl

or a hydrocarbonoxy group, polyhydroxy |ower alkyl,

R Y% AK O Y€ ¥Rk br uRQIbBIQX ¥raligehetalokdalicyl Ofrol or

heteroaroyl radical or a benz derivative thereof;

R, is hydrogen, hydroxy, lower alkyl, lower alkoxy, nitro, amino, lower
alkylamino, di(lower alkyl) amino, lower alkanoylamino, lower alkanoyl,
bis(hydroxy lower alkyl)amino, 1-pyrrilidino, 4-methyl-1-piperazinyl, 4-
morpholinyl, cyano, trifluoromethyl, halogen, di(lower alkyl) sulfamyl,
benzylthio, amino lower alkyl, trifluoromethylthio, benzyloxy, lower alkenyl,
lower alkenyloxy, 1-azacyclopropyl, cyclopropyl, cyclopropyl (lower alkoxy),
and cyclobutyl (lower alkoxy); the lower alkenyl and alkyl groups containing
up to six carbon atoms;

Rj is hydrogen, halogen, trifluoromethyl, a lower alkyl radical, or a lower
alkoxy radical,

M is R4 or Rs, R4 being amino (provided A is not benzyl at the same time),
methylamino, ethylamino, propylamino, butylamino, dimethylamino,
diethylamino,  methylethylamino,  methylbutylamino,  dibutylamino,
glucosamino, glycosylamino, allylamino, phenethylamino, N-

ethylphenethylamino, B-hydroxyethylamino, 1-ethyl-2-aminoethylpiperidino,



cyclic | ower al kylam no | ower al kyl radical derived
from N (O hydroxyethyl) piperidine,

wOR((cB3mi8lr oxyet hyl ) pyrrolidi ne, N ((3-hydroxperhgkgos/o34028
nor phol i ne, N-net hyl - 2- hydr oxynet hyl pyrrolidine,
N- et hyl - 2- hydr oxynet hyl  pi peri di ne,
N- et hyl - 3- hydroxy pi peridine, 3-hydroxyqui nuclidine,
and N-((3- hydroxyet hyl) - KlAet hyl pi perazine. [0012]
WD 02/ 060438 di scl oses conmpounds of the follow ng
formula that can be used as integrin antagonists: kR9
WetrdhyReo fFuRZamib, t X,2;3)6-tetthhydropRidiie, N Boffibling, K N-
R o F}{iagoRya R13 O wherein Rl,y REﬁRS R4, Eﬁgb RS
iRetBpPREEY NiRgrdsenN-1heaylpiRsazine, | mpgsisino, dekgylamino,

| e . roaryl.al kyl : R4,
afpting, S5 A ER SRR Mdine, X B ingy R ponlP:
hytfbetyahdiyg,, alrﬁmmadlilga)ethylmml ol aaiiw?aﬁymmhdsy: » N,N-
dj.al kyl am noal kyl , carboxyal kyl ., aryl, or aral kyl; or
R{setgx%{nw YeamiiRen t opEigtxyeRilings m - (@) p |, eERE2p
| Snids i - d el fipe ;
R PRI Saneite, HERE o] ARpRtasied ity
ilghy@roxptibiver #8ylapdlyRydraxycydbfaikyd,chodgalladagviewenialkiRGor a
and..R3 are_taken WO 2006/034418 PCT/ US2005/ 034028 -15
{QGeE e eft%ﬁ%fpmo-le‘@ﬁmlﬁy{ taie] eequdﬁ%ﬁi%@ﬁy@reﬁmtﬁb
ip&dide, NUBIGdRLyah§ Rined 8 P8GR &norfholi
EBTERE S Coaen sl T ey oA Pholie
-Nimgathad)2-hydraxymethylom Opyolidine, N-methyl-2-hydroxymethyl
piperidine, N-ethyl-3-hydroxy piperidine, 3-hydroxyquinuclidine, and N-(B-
hydroxyethyl)-N-methyl piperazine.
[0012] WO 02/060438 discloses compounds of the following formula that can

be used as integrin antagonists:

5
R® R®R R® R R?
W. X
a
\(\D v m n \ R!
R? N O—R™
i N i
R?

R10 R11 R12 R13

wherein R!, R?, R?, R* and R’ independently represent hydrogen, halogen,
alkyl, aryl, aralkyl, heteroaryl, or heteroarylalkyl;

RS, R, R%, and R’ independently represent hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, aryl, or
aralkyl;

or R® and R’ are taken together to form -(CHy),-, where p is 2-8, while R® and
R’ are defined as above; or R® and R’ are taken together to form -(CHy)q,

where q is 2-8, while RS and R” are defined as above; or R® and R® are taken



inis fromOto 4, ais 0 or 1; D represents oxygen,

Vis 0 or 1; R10, R11l, R12, and R13 independently
woemiegsens: hydrogen; hydroxy; al kyl; al koxy; PCT/US2005/034028

cycl oal kyl; aryl, optionally substituted with one or

nore of hal ogen, hydroxy, cyano, alkyl, aryl, alkoxy,

hal oal kyl , aryl al kyl, aryl al koxy, aryl oxy,

al kyl sul fonyl, al kyl sul finy$; al koxyaryl al kyl,

nonoal kyl am no, di al kyl am no, am noal kyl,

nmonoal kyl am noal kyl, di al kyl am noal kyl, al kanoyl ;

I |yl 7 9
TRART & A Rehe Ry h‘“a?*”%%@’f%‘?n“%“z’gﬁk"% “al%anoyi < e
Meﬁmﬁban@bvhaV|ng 5 14 ring nmenbers, optionally
bstit uted t
UL Bt Dy 8, QL EAPECREC B |

¥ dhkowys; aryl oxy, al kylsul fonyl, alkylsulfinyl,
al koxyaryl al kyl , nmonoal | cyl ami no, dialkylanino,

amsibahl@;tb4 monoal kyl am noal kyl , di al kyl am noal kyl ,
al.kanoyl ; or R17 R18 wherein R17 and R18 together
fadf‘§1 )C(:HZ -0 CH2CH2-, -O-CH2-O-, or
ﬁ}ék@@hgogygmpr R10 and R12 are taken together to
form-(CH2)S-, wherein s is O (a bond) or 1 to 4,
Whis@®omRt1 and R13 are defined as above; or R10 and R12

G R 20 RS ind Pend BT SoiieHR, ByERDen Bty Ml

\%lqkdillp cﬁi{]ﬁhllayl; hrdy gpticmlaﬂg sgt@?erterz ngﬂfnooﬁe?mdrsmno eO?—%I%&tiegen
is o 8,

o Fianes oflgh g ol TRAATRECA A oS ARy R T

?h@l&gﬁn&gﬁ%ﬁlﬁﬂﬁﬁh 8ok yfaﬁ{y‘m m6&kﬁk§1amvﬁbe rd@iu@ywmnﬁ)

and are defi ned as above: 1 is
fanmmﬂkylo 4; mqnoaﬁtytarrum@ksﬂo 4; diakcyilaniposlkyh: Relkangyl;

grgo% eli]ancl)lrnoa f l{fqﬁfiylarrr]l?rlol ty 4 hnoalﬁ}%t S FRofoa ry?agrru%galkyl;
dialkylaminoalkyl; alkanoyl; heteroaryl having 5-14 ring members, optionally
substituted with one or more of halogen, hydroxy, cyano, alkyl, aryl, alkoxy,
haloalkyl, arylalkyl, arylalkoxy, aryloxy, alkylsulfonyl, alkylsulfinyl,
alkoxyarylalkyl, monoalkylamino, dialkylamino, aminoalkyl,

monoalkylaminoalkyl, dialkylaminoalkyl, alkanoyl; or

wherein R'7 and R'® together form -CH,CH,-O-, -O-CH,CH;-, -O-CH»-O-, or
-O-CH,CH;,-O-; or

R!° and R'? are taken together to form -(CHa)s-, wherein s is 0 (a bond) or 1 to
4, while R and R" are defined as above; or R'® and R'? are taken together to
form a double bond when i is 0 and k is 1, while R!! and R" are as defined

above; or R!? and R are taken together to form -(CH,)-, wherein t is 2 to 8,



Wis HHHHR7 NHN NN NN, 15 15-N N O R28 R16
RI6 RR9 H31 HN~ RN HNMN / ~R311 oINNH A pN
Wol20064084438 H HH S NH N~N- ~N RLI5N~-N s& NH2\ PCOUS206%/034028

2YNHNH 4N N R19 O\R16 R20 wherein Y is -N or
-CH; Zis -N or -CH; R15 is hydrogen, hal ogen,

al kyl, aryl, or arylalkyl; R16 is hydrogen, alkyl,

hal oal kyl , or hal ogen; R191@nd R20 are i ndependently

hydr ogen, hal ogen, or alkyl; R27, R28, R29, R30, and

R31 are independently hydrogen, hal ogen, alkyl, al koxy

WhiRMYP and03 9re2chiRd 3k Sbbid @R @Rl IRY Bre thkerPfogdthed
2006/ 034418 PCT/ US2005/ 03402810 -

form -(CHy),- wherein u is 2 to 8, while R™ and R"" are defined as above;

1is from 0 to 4;

j is from O to 4;

kisOor1;
R is hydrogen or a functionality that acts as a prodrug;
Wis
N N N _N oK RN
[ NS :{ _g_( AN ~R15 R15~ \n/ RS | \?Lg—
o RG> , o ., R X
R16 L2 R16

N N RY N _NH
H N\\ Z— \H/ X Rso)G%JN\ z%/ EY ¥
Q\I/—g— B S e ’

H H\f H\\\ /ll:ll H\f Slg_
b w3 e e (3T
Y , Y , NH ’ ’

N_ N
N,
[ 1+
Ryg (o) ’\R16 ;

Rao

wherein Y is -N- or ~-CH-;

Z is -N- or -CH-;

R’ is hydrogen, halogen, alkyl, aryl, or arylalkyl;

R is hydrogen, alkyl, haloalkyl, or halogen;

R and R? are independently hydrogen, halogen, or alkyl;

R¥ R® R¥ R*, and R are independently hydrogen, halogen, alkyl, alkoxy
or aryl; and

o and p are independently 0, 1, or 2.



-17 SUWARY OF THE | NVENTI ON [ 00131 The present
invention relates to benzim dazol e acetic acid
woanpoands that are useful for inhibiting bi ndCngsefos/034028
endogenous ligands to the CRTH2 receptor. In
particul ar, the conpounds of the present invention are
antagoni sts of the human CRTH2 receptor (hCRTH2). In
one enbodi nent, the benzidi/dazole acetic acids are
conmpounds of Fornmula I: 4 3 N(I) o0e-- Re N RRS
COCH and pharmaceutically acceptable salts and
pr odr ugs thereoswmwom}mmvm&m NR2COR4,
S(O)" R4 or H nis 0, 1, or 2; Rl is Hor substituted
unsubstituted C._lo alk Cl 10 erhalo kyl
[0013]( pr ef leryse@tmven@ nedates 70§, actic corgpounds

R AR SN S

(rpteptar db Ipm’u@ﬁﬁ),,th@oxﬂﬁomidk efitle, pré&@ntlimvetioprart anta@ini$®

e Byt LR goior. GCREHD) o I Ll JgTbOpeny the

aééﬁxﬂrmﬁ%zoﬁbeac%ﬁe 2614t areQbmpBuAtdH Mhla IC1. 10

al kyl heteroaryl, aryl, or heteroaryl; R3 is H or
substituted or unsubstituted Cl1_10 al kyl, C1.10
perhal o al kyl (prefaerably, CF3), C2-1o al kenyl, C2-10
al kynyl, -Cl_lo alkyQ CN |o alkyl C3-lo

cycl oal kyl, -Cl. kellal ky] - rCYCI oapkyl -Cl lo

al kyl -O-aryl, - ClL.slg | /O heteroaryl, Cl_10

al kyl aryl, C1_10 a% het é{éoaryl aryl, heteroaryl or
OR2; R4 is Hor substitute bounnsubstituted Cl_ 10

I yl., Cl- Io er hal k re

proices Sarrgngite ey B estel; “Hsreificy
@sﬂJQZSQ Nm@m S(@g aky! - C3 10 cycl oal kyl,
-Cl_lo al yf Oaryl, - 10 al kyl -O heteroaryl, Cl- 10
alhiéy(} elryﬂ Cl-l1o0 al kyI het er oaryl , aryl, heter oaryl

%2 A4S aHr?rn d%sglﬂged or unsub%gtu{e%r @1 10 raiky? Ccl) rm pFe\?lla"f‘o dalk‘l
(preferably CFs), Cy.19 alkenyl, Cy.9 alkynyl, or -Cj.10 alkyl-O-Ci.q0 alkyl;
R, is H or substituted or unsubstituted Cijo alkyl, Ci.;p perhalo alkyl
(preferably CFs), Cy.10 alkenyl, Cy.19 alkynyl, -Ci.19 alkyl-O-Ci.1o alkyl, -Cs.10
cycloalkyl, -Cy.jo alkyl-Cs.jp cycloalkyl, -Ci.io alkyl-O-aryl, -Ci.io alkyl-O-
heteroaryl, Ci.19 alkylaryl, Ci.1o alkylheteroaryl, aryl, or heteroaryl;

R; is H or substituted or unsubstituted Ci.;o alkyl, Ci.;o perhalo alkyl
(preferably CFs), Cy.19 alkenyl, Cs.19 alkynyl, -Ci.10 alkyl-O-Ci.19 alkyl, -Cs.10
cycloalkyl, -Cy.10 alkyl-Cs.jo cycloalkyl, -Cy.jp alkyl-O-aryl, -Ci.jo alkyl-O-
heteroaryl, C;.19 alkylaryl, Ci.10 alkylheteroaryl, aryl, heteroaryl, or ORy;

R4 is H or substituted or unsubstituted Ci.;o alkyl, Ci.;o perhalo alkyl
(preferably CFs), Cy.19 alkenyl, Cp.10 alkynyl, -Ci-10 alkyl-O-Ci.10 alkyl, -Cs.10
cycloalkyl, -Cy.10 alkyl-Cs.jp cycloalkyl, -Ci.jp alkyl-O-aryl, -Ci.10 alkyl-O-
heteroaryl, Ci.j0 alkylaryl, Ci.jo alkylheteroaryl, aryl, heteroaryl, OR, or
NR,R,; or

R; and R; form a ring; or

R, and R, form a ring; and



WD 2006/ 034418 PCT/ US2005/ 034028 -18 R5 is H,

hal ogen, or substituted or unsubstituted Cl-1o al kyl,
wakes@3pashal o al kyl (preferably CF3), C2_ 10 aCkasyi05/034028

C2.10 al kynyl, or OR2; or R5 together with R2, R3, or

R4 fornms a fused saturated or unsaturated ring.

[0014] In certain enbodi nents the conpounds of Fornul a

| exclude conpounds in whil8R R4 is aryl when X is

NR2COR4 in the 4 position. [0015] The invention

rel ates to conpounds represented by Formula I, which

3 8s M) 1haBeth, Tr Sulbinktey 6F SRuB&RMeS (., PAHRTHL, dpeTHﬁo alkyl
invention relates to the use of the compounds of the

i(predereblyIisp GonbilsenylfEndiatignst, oeRagemous | i gands,

ijcl udji ng. P nd 4t tabol.ites and cert aj .
rl%rt%%h?fgﬁlg%r@b%ﬁ #‘l %’grﬁg £ g%eéﬁﬁfte&;ﬂreu%%{#%%gdnlagg'ar e

[0014]usef ulTnf @Ertdihe efnbedibivRR! than®Inhsiualls osf Kurmuly €vestiude
of disorders responsive to inhibition of binding to

CRmERUNGs i WhickiRs ragdrshend istiRe¢ PRedn By 4rosifioned
[0015]I evel SI‘}%f ine%{lg{%a{téssto%ﬁﬁﬁglggg %@gﬁ%r%%tgg 2’%‘2}“&1 eI, which

t hr omboxane ne I'tes. ;. but
alre amtagoristeot @dtedse agorists pf CRIBIYY Theaatvemionaeldes so the use
ast hnp [ [

(e.q., , chronic .obstruyctive pul npn di sease,
i tﬁ? cp@pouis pf tg?] dryeBhon 1y i@&l&éwﬁ | 5%@9 Oé?rt%s ﬁt&ags?sa
ShodaRR FGBY 3 A8BhetabottdsNaRNEbrBUE 11286 LRl SméEbMites, to

psoriaSis, dermatitis, uveitis, conjunctivitis),
@RTHBI ntlhst comapoundsacare disstl dior sth¢ etreptmento|amelioration, or

celi ac. di sease, Crohn' di tr.al

EE RS R S g e
HiSRASE chardbtizdl Yy (6B Sls oNPGDBioN &s nSftAARX or certain
di sorders of other tissues and systemi c disorders

(teragbhoxant enasahwlitasos TheseMdipgdersapelude, but are not limited to,
i schem c/reperfusion injur hepat i.1 i al
PSP 2 Oéiisé’fde”f% e(legr’es%tﬁ?ai nven 1{5 O@sﬁ@é‘@\( G é‘J)él RbALY
nitdasel shiviitis)) vuekiang/jcint digerdei (8¢, lal@riti SR bizren's c@ntrome),
on_a cell, conprising contacting the cell with a .
ki snddexst disprsterpul@ag:)  PSHRsi r dgBatitis, NS, ofpriinsEvitis),
2 SR PRY Bl o, W AT BT B e,
blenokl agd petipigeali adrngus bystenCRiisdrders e.gnt Alzheimer's disease,

A TR O Y IR -
e e o A e e Y ion, iupy
Hoapatitis) andiatlografthigiectmeut i cal |y effective anmount to

[0016] The present invention provides methods of blocking/antagonizing the
CRTH2 receptor on a cell, comprising contacting the cell with a compound of
Formula I. The present invention also provides methods of treating,
ameliorating, or preventing a disorder responsive to blocking/antagonizing the
CRTH-2 receptor in an animal, comprising administering to said animal a
therapeutically effective amount of a compound of Formula L.

[0017] The present invention provides pharmaceutical compositions
comprising a compound of Formula I in a therapeutically effective amount to

inhibit binding of ligands to the CRTH2 receptor. The compositions may

further comprise other therapeutic agents.



i nhibit binding of Iigands to the CRTH2 receptor. The

conpositions may further conprise other therapeutic
wagersiis441\0 2006/ 034418 PCT/ US2005/ 034028 - 19rL0@%&]05/034028

The invention further provides kits conprising a

compound of Formula | and instructions for

adm ni stering the conpound to an animal. The kits may

optionally contain other th®rfapeutic agents. [0019]

The invention al so provides nethods of making

compounds of Forrula |I. DETAILED DESCRI PTI ON CF THE

[o018] | | NVENTH O {00180 e pREG&ER Kits lcamgﬂglhga cbﬁip@h@&of Formula

onpounds represented by Formula I, ar e
dmndgmmustlensoﬁor admenge’lrajbﬁ cempowtd torpn &IHIIHZ Theddlstiary

bi t f the bindi f
nawiontin olRntRip e o Mecontor By

[0019]I nhl bitHeNgndABoRi Al NoRlleLNHEBEMOWS hiagmpdsompeindss of
PGD2 and its netabolites, these conpounds at | east

ﬁ@ﬂmuhﬂly inhibit the effects of the endogenous

ligands in an animal. Therefore, the invention rel ates

to methods of inhibiting the binding of endogenous

| gands t DERSIETRESCRIEFIGN QfTHE BB/ ENTHNpr | si ng

contacting the cell with a conpound of Fornmula I. The

invention further relates to nethods of treating,
[0020]anel i OFteet prasgnt drveptiay slatenty cotippundereprésantad badionapla I,

R BT GO @ Ry & R g R0 ResSRiRF Fag fupetion
CRTRABAGks ff t@’élmﬂn of encﬁ%@ﬂous‘h 2R the IORJITIrmjﬁcéﬁtOﬁ eBy

characteri zed evat | evels of PGD2 or its

rebibibig tthe bandmgr 4 endogenspoliganslsmeedboisi £EDD2 [apd2 it

;ﬁgtaécﬁ%gﬂ"t cse 8{11%81%9({30&’ Eﬁ@ é‘f'rfig@}ég ol?itnthe thf@cccé ot %he
i dhabishiong lightts iAGh dnitiall thetebore, ﬂl@RE[‘b’&hOh@élﬁ%]; td hethods

term"elevated | evels of PG2 or its weéabﬁﬁltes or
cfrinbibifing the dinding o€ cpdassnYls igaads to the GR g egsntor on a

%he rcgrrlrl%ﬁm%gl cedn?é/cﬁhg qu%: QU wikif -a9om (ﬂﬂﬁr 6@ N)Trhlﬁﬁql ) 18k

fese s as conp ared to sim
cmwsfe@pofmduheg relatas panieticdyi afateauag | smelquaiiss i argrbvading
ln@%/gg%qs ::1)1{1 égp %Zmaq tha{t t211§e regpec}ngllgfg ltcl) E b1gon OP &J@ﬁ%ﬁ? ?é’ce%{%‘%
comprising administering to the animal a compound of Formula I. Such
disorders include those characterized by elevated levels of PGD; or its
metabolites or certain thromboxane metabolites.

[0021] The term “CRTH2 receptor,” as used herein, refers to any known
member of the CRTH2 receptor family, including, but not limited to,
hCRTH2.

[0022] The term “elevated levels of PGD, or its metabolites or certain
thromboxane metabolites,” as used herein, refers to an elevated level (e.g.,
aberrant level) of these molecules in cells as compared to similar
corresponding non-pathological cells expressing basal levels of PGD; or its
metabolites or thromboxanes and metabolites.

[0023] The term “other therapeutic agents,” as used herein, refers to any

therapeutic agent that has been used, is currently used, or is known to be



[0023] The term "other therapeutic agents," as used
herein, refers to any therapeutic agent that has been
Wosmloslaﬂscurrently used, or is known to be WOPCT/US2005/034028
2006/ 034418 PCT/ US2005/ 034028 -20 useful for
treating, aneliorating, or preventing a disorder
enconpassed by the present invention. For exanpl e,
agents used to treat asthn®and rhinitis include
steroids, R2-receptor agonists and | eukotriene
receptor antagonists. [0024] The term "prodrug," as
g&%ﬁ 1%? 'tl%bﬁhcﬁ, aﬁfeﬁﬁfatﬁlg & (}H%ﬂﬁg Ql ReHr8& dn¥omb A& by ehe
erirvative rug” nolecule that requires
brasémamsémtmmt |Rmm ex@mply, ,agents hsed stpotnt@r@ﬁm@a @nd rhlnltls

tic, fhin the t ar get ol o ste
P e as g RO wnbﬁtsg%tddg‘ﬁg Fhiretree bR OB g
[0024] Pf odr s @fR ‘9R5AHPe0as LRAONQERD FEfeRy Qb'aeﬁl’iarﬁé&ﬂﬁglaﬂ@d
with stability, toxicity, |ack of specificity,

Ilmawtttfe derivatize af b pbient frug’ Emelvpulg rhatgeaniras @@t@@ﬁ@rmétéon

n act ve drug nol ecule i

7 gt SgShafedR f P mpr) S0kt Aok BV GBLICAPR AP
36 td1¥dst Yor @bni IR P8drug SRMBBRhP h@fverdreg. M@ﬁ'ﬁgtg&eareelgned
variations or derivatives of conpounds._ that

do ouprsomst prabdsheassaeiaied rethatithility, kit laskof Spemfe icity, or
l,a
R
gﬁyﬁlagﬂ ?gth@ﬁhcal @ﬁtﬁkingggﬁupﬁ (e ginderqe thay yevetsitdy suppresses
egradatign or ot her bi t f
SHOSHY P M SR TPER BGAE PO SoHy dF OGO Gt
Q‘ny Sﬁﬁﬁéﬁ'ﬂb Offag l?efvgdgt&tgt Oéléﬁi'abﬁ'f f8ler FEMAYIRIBEn MR ions.

Ity, tissue c ibility, or delayed rel ease

|EXehtpdaary ?mﬂmgs hecomegaimnameu‘(t@é]e' @tlge in Btmctgan atitro when
Desi P El
A rissen retvaieyd it rvFoleah oo G Bre e

Heoradtich DS iotbraBLhcREMEar Gt SR rm B0 4Qhosphoaders
egra San Di egcg O& (13 92)). gm%%r%;)d%ugsspﬁ %gl uéllg

dtydnbgetmttmnat detgasiregenhticens gbtceft}éatpmépar tpdregs rafigat jodfer
rent t t abl.e l.
°F§Wg§@£5pggﬁé?§bn§?ﬂ?g ety on o&&%%&ka§%1€Wﬁé
afﬁmﬁm@ﬁamefgaﬂlsm t (Sedle. ANMBRRigakl, DedRgi ¢f RoaHES, ﬁ]ﬁ&eﬁ ex-
to forman acyl ated base derjvative
&%ﬁlm@eﬁms{f@é%](lm ol i M@Lﬁgtg@ﬁtcl C;hemlstry of
a]g &pﬁé"sl?l eaﬁc‘f‘bgu%A@ﬁoﬁ d3§?ﬁ@ft s cAdEE Prek® SaftDie ,'c%?

ai ne reai ion w an acid or a base)
8(199@9)0lmﬁimﬁfm prodrugs include acid derivatives such as esters prepared

...u

by reaction of parent acids with a suitable alcohol (e.g., a lower alkanol),
amides prepared by reaction of the parent acid compound with an amine, or
basic groups reacted to form an acylated base derivative (e.g., a lower
alkylamide).

[0025] The term “pharmaceutically acceptable salt,” as used herein, refers to
any salt (e.g., obtained by reaction with an acid or a base) of a compound of
the present invention that is physiologically tolerated in the target animal (e.g.,
a mammal). Salts of the compounds of the present invention may be derived
from inorganic or organic acids and bases. Examples of acids include, but are

not limited to, hydrochloric, hydrobromic, sulfuric, nitric, perchloric, fumaric,



the present invention that is physiologically
tolerated in the target animal (e.g., a mamal).
waabdc3efist he conpounds of the present inventi BATNEY005034028
derived frominorganic or organic acids and bases.
Exanpl es of acids include, but are not |limted to,
hydr ochl oric, hydrobromc, sulfuric, nitric,
perchloric, fumaric, WO 2006034418 PCT/ US2005/ 034028
-21 mal ei c, phosphoric, glycolic, lactic, salicylic,
succinic, toluene-p-sulfonic, tartaric, acetic,
%atl&b c ph&%hbﬁ@ eéf%gl?@' facti§t Qﬂ’i@?ﬁ%ﬂ Ju‘éeinfo tt)ﬁfeﬁb-?»su_lfonic,
benzoi ¢, maloni¢, sdlfonic, naphthalene oni c,
barterien eaoetié, o itticachetharesd farfie lethiamesu 0026 fOEnMpb@gOiﬁ

bases i ncl ude t ar t ed tQ al ka

e g oAt thome Pt rb ok Rapdfictiee
[0026](e g. EXABHIASHUBRsed iidhRtel §86are @TTRAi todAtkaliomprRY (S,

of formula NW+, wherein Wis Cl-4 al kyl, and the

Ispiiem)|[ hnrhvauda anfispline shrth ametal | (6@ u@eagnesigm) iy dagtides,
I ted t t t t
S ol AN R Sy S RARE 1 R 3R B e

diker at e, canphorate, canphorsul fonate,

cyclopentaneproplonate dlgluconat godec Isulf
[0027] et handi@mPéaek salfsufsfidee DUt PER B8Rk g‘fnéW alPe acetate, 1Pa)‘e
0 at p e n
YSa oA STkl e anent e opsts
I cﬁﬁiphbmte rralcempborsuﬁﬁbﬂm&m es lcblélopattmepﬁ)pmnate dlgluconate

F@p ht}a n es f 0 %{e@e n h}%}%té afﬁ)‘f%?ﬁ? %al a cgic og}[?lgsp%ate

Qieﬁﬁétﬁfa?e pﬁéﬁ@in%ﬂt%t € heMfdatd)at @lodd t rlﬁbﬁnde iodide, 2-
thi ocyanate, =~ tosylate, undécanoate, and the like

nyldmyebhampshh"enajé sallatomte,ncl oudeatmi onmethnesubfenate,  2-

ShPRateDbntf BHERAE, REEENRRRARIERIRT, sty
Whiefiylprdplarthted blcYate QiiPatRtk, prd %nﬁt'éesdcbih@te talt@dte, thiocyanate,

therapeutic use, salts of tEe corrpounds of the present

i tnsdate] wileganoate ad thediket &thesensaipiy Pisaltninelide; aigns pt
SRR SRR a8 BB s PP 5t

fqich aemﬁme , afd NVe, @itV ¢na O 4 plluyl fionp), iand tiof lile.
phar maceutically acceptable corrpoun [0028]. The term
quethsﬁéeﬂti% &F‘faysaétﬁf ctheveomaprids of e Rrewyt Hayeutign are

1584 ak I%@%n hceaficdl LBIRE Li-;[(‘)\g%\éég,%ﬁts of acids

su &Rt to TE 1 I'n amepeoralono
and bases that are non—pharmaceutlcally acceptable may also find use, for

n

example, in the preparation or purification of a pharmaceutically acceptable
compound.

[0028] The term “therapeutically effective amount,” as used herein, refers to
that amount of the therapeutic agent sufficient to result in amelioration of one
or more symptoms of a disorder, or prevent advancement of a disorder, or
cause regression of the disorder. For example, with respect to the treatment of
asthma, a therapeutically effective amount preferably refers to the amount of a
therapeutic agent that increases peak air flow by at least 5%, preferably at least
10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at
least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least 65%,



or nore synptons of a disorder, or prevent advancenent
of a disorder, or cause regression of the disorder.
woeaniemsarrpl e, With respect to the treatnent of PCagiSkva/p34028
a therapeutically effective amount preferably refers
to the anbunt of a therapeutic agent that increases
peak air flow by at |east 5% preferably at |east

10% at least 15% at |eas2220% at |east 25% at

| east 30% at |east 35% at |east 40% at |east 45%
at least 50% at |least 55% at |east 60% at |east

§§ f@astm% 00660384443 aP @Qs&ﬁ@%oﬁl 2340858/, atdas@DOYEABeast

% at |east 75% [ east B0% at |east 85% at

Dé%sbrgd%stéﬁio%east 95% or at | east 100% [0029] The

terns reveni," "preventin d nt
[0029] ;s eq II@B&FW‘S reeat tBI%(ela%%» (2 We?ﬁe%bc%: u{r}%eéin}gezem
BENR PBdckHse Gt Dcb@rdhce o BhiBbIvEAECls (€8], la8)oimmume T
pat hol ogi cal condition Ee. g., constricted. ai rvvays? i n
apllaor @aathofegical pm@h@@n ?Fﬁwrlféedc%jﬁv‘pwéi @ angarginal. ¢ ‘e
t ot al abs e I &3
SBYBheALARD IR Pl ko thcBly SELpe f siupal st om
@athblo%hcal sovefitiord iihaetn drﬁn(ﬁab CThy prenﬁmoﬂfm@aﬂbmbe gantlal such
cells or a pathalogical. condjtion i

teed the rpgRurenge abhparelogicrlacelisve 8 %‘ﬂc n&ﬁ’PHt Redn
RhfES s lekg“ﬂ?érﬁt b0 - wiki&30duid ga%o&&%@@%l‘%ﬁoutt hee p_re%fn%

present 1 nvention are conpounds having Formula I:
gnMnti¥n\ RL s N R 7 s COCH (1) and pharmaceutl cally

accept_abl e sal ts an rodrugs .t hereof, where I.S
[0030] No SIS, S, © él%j Eseg i ipyentiop gatg C&mp%l}“dﬁ ﬁ%ﬂng
IESriuRrT: substituted or unsubstituted C1_10 al kyl,

C1_10 perhal o al kyl \

A
X— N2 Ry
£ 1y

Ry '

COOH 1))
and pharmaceutically acceptable salts and prodrugs thereof, wherein:
X is NR;SOzR3, NR,CORy, S(O)nR4 or H;
nis0, 1, or2;
R; is H or substituted or unsubstituted Ci.jo alkyl, Ci.;o perhalo alkyl
(preferably CFs), Ca.19 alkenyl, Cy.19 alkynyl, or -Ci.y9 alkyl-O-Cy.1o alkyl;
R, is H or substituted or unsubstituted Cijo alkyl, Ci.;o perhalo alkyl
(preferably CF3), Cs.10 alkenyl, C.19 alkynyl, -Ci.10 alkyl-O-Cy.1o alkyl, -Cs.10
cycloalkyl, -Ci.10 alkyl-Cs.1o cycloalkyl, -Ci.o alkyl-O-aryl, -Ci.10 alkyl-O-
heteroaryl, C;.10 alkylaryl, C;.10 alkylheteroaryl, aryl, or heteroaryl,
R; is H or substituted or unsubstituted Ci.jp alkyl, Ci.;o perhalo alkyl
(preferably CF3), C,.10 alkenyl, Cp.1o alkynyl, -Cj.10 alkyl-O-Cy.1o alkyl, -Cs.10
cycloalkyl, -Ci.10 alkyl-Cs.jp cycloalkyl, -Ci.1o alkyl-O-aryl, -Ci.10 alkyl-O-
heteroaryl, C1.10 alkylaryl, Cy.10 alkylheteroaryl, aryl, heteroaryl, or ORy;
R, is H or substituted or unsubstituted Ci.;o alkyl, Cio perhalo alkyl
(preferably CF3), Cy.10 alkenyl, Cy.10 alkynyl, -Cy.10 alkyl-O-Ci.qo alkyl, -Cs.10



(preferably CF3), C2_10 al kenyl, C2_10 al kynyl, or

-Cl lo alkyl-OCl lo alkyl; R2is Hor substituted or
wansoshsidisut ed C1L_1o al kyl, Cl. 1o perhal o al kyPCT/US2005/034028

(preferably CF3), C2-10 al kenyl, C2_10 al kynyl, -C1_10

al kyl-O-C1 10 al kyl, -C3-io cycloalkyl, -C1_10

al kyl -C3_10 cycl oal kyI -G 10 al kyl - Oaryl -Cl.1o

al kyl - O heteroaryl, Cl- 102! kylaryl, Cl-lo

al kyl het eroaryl, aryl or heteroaryl; R3 is Hor

substituted or unsubstituted d 1o al kyl, C1_10

9%18&11(?1 ab‘é | alkﬂrptifof{%mé{k%s@]] 10 ;aakﬁmametw o ARAIE-

hyketmylkﬂl,lo - abkylhnyl, aChcy)I alk3lheterearyl, oayk yhetero@yl,1 OR, or
i\h{ -OGaryl, -C1_10 al kyl-O heteroaryl, Cl-1o0
7%1 22yl Cl 10 al kyl heteroaryl, aryl, het eroaryl, or

@??and% fbﬁnia—lﬁgg &ubstituted or unsubst i t ut ed C1_10
kyl, "Cl-10 perhal o al kyl (preferably CF3), C2- 10

azmdwfomamgamdynyl -C1.10 al kyl-O-Cl. 10 al kyl ,

8yds Baptlpes SR G HAal o iy Chaprpo ation

Q?&Yéra@y&]ﬂé) , CoCalkdry, ad:m ak@nylhei GRQ;acBryl Cl1- 10
kyl aryl Cl 1o al kyl het er oaryl het er o ryl,

Broggther Rer orpgy @ﬁas PesfuqeérsﬁﬁuéﬁtWY Pinsaiuratedring y R4

form r [ Mo utre
o1 1 3y B e oS
(cpﬁ@ben@dlhwlﬁﬂﬁm 1s@2yl|vd1mIXHNR2C(QR4 fr0tha I4kgasgtﬂon or
Qr RStﬂ% er W 8?) forns rﬁ
[0032] sat ur dpgartigy t}}q qpénpoup %%% |pﬁesgléfrlpg? 100 a;re

i uﬁ%?ﬁ%%hﬁé’mﬁ?ﬂéﬁ“%pﬁ?%%g% EIRERORR SRR e

Arpasddafined ab§@032] I n particul ar enbodi ment S, the

T TR
R3verfiod 4/ cod ng&l@§ heehk REmakoy heledd X3k NR,CORErand Ry,

particul ar enbodi ments, the conpounds of the present
|1hszn,tandrRsaﬁT@a$:dﬁfm@dlﬁbl@V%aV| ng Formula | wherein X is

0034 s iss il ey e, AeRadidy 3 i B S ey
bgraﬁyfsh eﬁae@éﬂ% %eﬂiﬂyéthylgﬂbmpﬁﬁ 1sopfq@g1; it-dhityy, seebgil, 3-pentyl,

et h ro i sopro sec- but
@dﬁéﬁfl norr) ornyl, an 3-h%)¥y1 groups. Eower alkyl groa/ps are Cy¢ alkyl

groups.

[0035] Useful alkenyl groups include straight-chained or branched Ca.io
alkenyl groups, especially ethenyl, propenyl, isopropenyl, butenyl, isobutenyl,
and hexenyl.

[0036] Useful alkynyl groups include straight-chained or branched Cs.io
alkynyl groups, especially ethynyl, propynyl, butynyl, isobutynyl, and.
hexynyl.

[0037] Useful cycloalkyl groups are Cs.jo cycloalkyl or partially saturated
cycloalkyl. Typical cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl, cycloheptenyl, and

cyclooctenyl.



adamantyl, norbornyl, and 3-hexyl groups. Lower alkyl

groups are Cl1_6 al kyl groups. [0035] Useful alkenyl
wanrosps44iscl ude strai ght -chai ned or branched CReTMS2005/034028

al kenyl groups, especially ethenyl, propenyl,

I sopropenyl, butenyl, isobutenyl, and hexenyl. [0036]

Usef ul al kynyl groups include straight-chained or

branched C2-10 al kynyl gr@#ps, especially ethynyl,

propynyl, butynyl, isobutynyl, and. hexynyl. [0037]

Useful cycl oal kyl groups are C3-10 cycl oal kyl or

[0038] par t | alidefulsatUroadgd inchiak 0B 1lﬁyirlyl Teépeaahy %Yl@lll}ﬂahlépﬂthyl

s include cycl opropyl obut pent yl
Dhen bR FoErsRE by Enlpeht BeyeiyLchphendpninghd

arg% 8 enyl. WD 2006/ 034418 PCT/ US2005/ 034028

- P[H%%I)g%)? %seful aryl groups include C6_14 aryl,

[0039]es p(ﬁci[ﬁelﬁ;ll Fi’fe&ifgzhryl Pgtﬂﬁbh?/hnclud&hgthﬂﬁbm lert)é:lazolyl thienyl,
ant racen i nden e i phen

]PIS%X}I» %ﬁ?é}hyq[? é&&éﬁw Sgr guﬁsthfeEIEbSqurYbef pyranyl,
[ u yl
ri% I enyl, en?ﬁF@f&ﬂge g%théﬂaght hﬂ%?xgmgf@ﬁ e%Hi I?yrrolyl,
tpfgrmhﬂhmlmﬂytqult pyydzplybypsaidsl,, pyrasople m&nﬁudmwlplzyndazinyl
chronenyl , . xant hen oxa ny yrro
5949(11&}@%( ’rSPmﬂBg'ioy lg‘g‘ﬁg}]az dﬁ“@ﬂq Vi p)}?‘ila(?r;];ﬁ 1’ny‘f"H
nﬁn o'l!i'zﬂiy[‘ sﬁg@q@ﬂayﬁ Y1, phﬂhmgﬁﬂyu Zﬁemhynuﬁ@n r‘(ﬂﬁﬁd‘ﬂahnyl
i ndol'yl, indo , indazolyl, nyl,

qmm@bnylzu myndmyls o@p&bmlyskl B- qumqimb'yl phqmnﬂnalldmyhy pgridinyl,

SRRRAGHHGI PSRRI T kit PR  BhEH By

Asuxiasdlgll, NRilrazaplE NpRédoketihyly | 1 4-@1|i"lﬁﬁlaé’qlﬂidxalme 2,3-dione, 7-
I sot hi azol yl, phenot hi azi nyl, = isoxazol éb furazanyl
S

@ﬁéﬁ@ﬁ%ﬂuﬁwn 1P4T1§PHy?dﬁ]@é1UmﬁbR*4’r¢ft€e 21 zsioxazol-3-yl,
PLARALSR ROk R Al S ARSI Wi O hescropryt

aneliZe@iahe rammfogbaazatbm in iap, sﬁchanﬁeg@r stafmyinay @edﬂ Rhe
contal ns a néltrogen atom.in a r|n such nltrogen atom
e 9€ apNoide, & BYTIGH moasséedéyraémgl N-gxide, pyepppidinyl

Ny S¥iddCandont &b Nyl N-oxide, pyrimdinyl N-oxide, and
the1ike. )

[0040] Useful saturated or partially saturated heterocyclic groups include
tetrahydrofuranyl,  pyranyl, piperidinyl,  piperizinyl,  pyrrolidinyl,
imidazolidinyl, imidazolinyl, indolinyl, isoindolinyl, quinuclidinyl,
morpholinyl, isochromanyl, chromanyl, pyrazolidinyl pyrazolinyl, tetronoyl
and tetramoyl groups.

[0041] Optional substituents include one or more alkyl; halo; haloalkyl;
cycloalkyl; aryl optionally substituted with one or more lower alkyl, halo,
haloalkyl or heteroaryl groups; aryloxy optionally substituted with one or
more lower alkyl, haloalkyl, or heteroaryl groups; aralkyl, heteroaryl
optionally substituted with one or more lower alkyl, haloalkyl, and aryl
groups; heteroaryloxy optionally substituted with one or more lower alkyl,
haloalkyl, and aryl groups; alkoxy; haloalkoxy; alkoxycarbonyl;

- alkylcarbamate; alkylthio; arylthio; amino; cyano; acyloxy; arylacyloxy
optionally substituted with one or more lower alkyl, haloalkyl, and aryl



[ 0040] Useful saturated or partially saturated

het erocyclic groups include tetrahydrofuranyl,
woRomrpk418 pi peri di nyl, piperizinyl, pyrrolidi npCT/US2005/034028

i m dazol idinyl, imdazolinyl, indolinyl, isoindolinyl,

qui nucl i di nyl, norpholinyl, isochromanyl, chromanyl,

pyrazolidi nyl pyrazolinyl, tetronoyl and tetra noyl

groups. [0041] Optional sulfstituents include one or

nore al kyl; hal o; hal oal kyl; cycl oal kyl; aryl

optionally substituted with one or nore | ower alkyl,

I OB st vkt oy

bMyb ahloydr, hahra]ltbétg%m[ hittemyeyalp thlmaélbfl@}abstlth@d evvlﬁa@@q or
[

Rk Jress AkEhdala . it S Reop s sleaiEhy bty

§ﬁﬂ%§¥dtéd4vﬁﬂ Ofe (R nHE 1 W er HMER, heAVRKyIahid hryl gfoaboataktidlly

and aryl groups; al koxy; haloalkox alkoxycarbonyl
ahsapirated ﬁmowclthWIMmOall}asl}hStlthd vaithi pRs OF JgHe lower

S} Bt AT L bup SR AR SRR 00

PG DF44bBtifee WSR00RE Qﬁ41(ﬁ3ﬁ> lovedy @1[(91,1 Pisaloalkyl, and aryl
di phenyl phosphi nyl oxy optionally substituted with one
@goupdre | ower al kyI hal o or hal oal kyl groups;

[0042] het er %gs%ﬁ}l R3PS 948 g‘r&ggz;h&lha BtloMhd RHRREeObrontTRY £nd

| ower haloa ary gr oups;
h@ﬁﬁeocycloalkoxy optlonally substituted with one or
e | ower alkéy hal oal
b

|, d | :
(00431 o 1 ARG caralioh eRne SRy eI o any of the
%BQ\?’J fn'é#ﬁcg%g‘t’% 819 ﬁk??g%ﬁ{)@ﬁib@tlﬂu% v an@ df¥the bRt dnkvhed

and ary lally unsaturated

h&t e ayt goupabkidtenoaryl gpivperddelyl valiss includedienayl; pheggidryl
nore |0 aIkyI hal oal kyl , and aryl groups.

F@@J@?mmﬁﬁﬁgh Yhal o or hal ogen groups include fluorine,

[0044]C N1 OF 1R, e OFhgI® agisbd HeRsHh RthelpRPAS] "RISATAR, Rl ity

groups or heteroaryl al kyl groups_include any of the

diRe\eed fenfororedng” and 'aisktygeﬂgqromls RouBait o1t Rt Emsya Hispd
ﬁé%%%%?bﬁl\/%{%g%g&%gg%ef% fn %é%%)nn ongSQ'[btﬁ{ed qeterocychc

Ri}eﬁb@érbaﬁkl nagdorn@@mnauy rﬁﬁbdﬁiﬂ\h’ted [f@&d%etéibeycﬂﬁrm Heténogryl

ar?ngusgfhe }?erte?rlocr:]yclhrc]: (t)r ﬁetgg%? ensng %yalg]ed fu%%dftgrargyaogt{orr]lgﬂy
substituted aryl, heteroaryl, cycloalkyl, or heterocyclic group such as those
listed above.

[0045] Certain of the compounds of the present invention may exist as
stereoisomers including optical isomers. The invention includes all
stereoisomers and both the racemic mixtures of such stereoisomers as well as
the individual enantiomers that may be separated according to methods that
are well known to those of skill in the art.

[0046] The compounds of this invention may be prepared using methods

known to those of skill in the art. In one embodiment, the compounds may be

prepared by the following general synthetic schemes 1-3.



"R2 and R4 forma ring," and "R5 together wwth R2, R3,
or R4 forns a fused saturated or unsaturated ring,"
woebwris441® an optional |y substituted heterocycPCT/US205/034028
heteroaryl ring or optionally substituted fused
heterocyclic or heteroaryl ring. The heterocyclic or
heteroaryl ring may be fused to any optionally
substituted aryl, heteroar6; cycloal kyl, or
het erocyclic group such as those |isted above. [0045]
Certain of the conpounds of the present invention may
Xhsheds sStereoisomers including optical isomers. The
invention includes all stereoisonmers and both the
racenlc n1xture§3§f such ster%@isoners as mell__ % t he
IVId | endhf ner s that Y be se d aggordin
the OPOUNGR. “WﬁﬁﬁﬁTTT' Q>_1
prepamed usi ng nethods”ﬂh\hhh t o ose of skill in 5%3
art. In one enbodi nent, thé conpo nds may be r epar
by the fol | owing general syntheti%&chenes 1,4. v ORs
2006/ 034418 PCT/ US2005/ 034028 -26Y Scheme 1: R3 ) R halide
O=S=0 0O=S=0 0O=S=0 H2N N2 HN N2y HN NC2 H2 / Pd%$
\~F Sulfonylate I \ | 2) RLCHO /=
~-(OR6 ~ NHII 11l HZN O Or O OCRe
hal i de K20CB R3 R3 0=S=0 O=S=0 2) @ BINRN “@'{y_R
CC ~R1 N N o

Scheme 2:
H

R O N
HoN NO. RsO__N NO, NaHCO;, RO 6
G O (T 7@ N
F FOURN 1)Hde
0 Vil o)
o 2) R,CHO

ORg IX ORg X

R %
0=8=0 0=8=0

O HN N RsSO,Cl/ T N 1)RyBr/K,COs N
HCl/dioxane \@[ \>—-R1 pyridine \©: \>—R1 2) TFA Ry \ED: \>——R1
N N N

(0] Oi) (@]

ORg

xt ORs Xl ORg il OH
1) R,CHO / NaBH(OAG)] \1) RaCHO / NaBH(OAC);
2) R;S0,Q / pyridine 2) R,C(0)CI / EtsN
3) TFA 3) TFA
Rs
/



NOO-~ OHOH VI VIl Schene 22 HHH H2N NO RGO N
NO NaHCO3, R60 NN o RGO NN -C:CF (Boc)20 Ol j 2
woRBeoshaat 1/ Ol i NNRL O F F H2N NH |11 VI | PCHRZKSR®S/034028

7A. OO~ 0O1) 2) RICH 1CHO OR6 I X OR6 X OR6 R3 R3
0O=S=0 O=S=0 H2ZN N R3S®2Cl / HN 1) R2-Br / K2CO3 N

HCl / di oxane NRL pyridine | | NCR2) TFARs | %>R 10 1
INN OO~0O0~ X OR6 X7+ OR6 XI I I OH 1) R2CHO
/ NaBH(QAc)3 1) R2CHO / NaBH(OAc)3 2) R3SO2Q /
pyridine 2) RAC(OCl / Et3N 3) TFA R 3) TFA 3 G=S =0
RANEhERN >>NRL NI/ NRL N2 N O~ O~ OHO™

NO,
NH,
NH N
XVl 2 N
R,CO,H 1
POCI, N
o o
NO, N\ _NH - xx N
N Rg \\0 A OH 1
N\ 1) R;S0,Q N
R ! pyridine
2) TFA
N \\ / XXI
XviI
O« _ORg \\ OH
KOtBu, R
DMSO 2
Br 1) R,GHO / NaBH(OAG),
2) R;S0,Q / pyridine
N 3) TFA

\>fR1 N
g H,, PdIC, \> R,

t

Xvii 0 N
NO, XiX o)
NH

OR; 2
NO, OR,
NH
N 2
\>——R1 N
H,, Pd/C,
N EoH— > \>—R1 1) R,CHO
XXt [o} / NaBH(OAc);
XX 2) R;S0,Q
I pyridine
OR; 1) R;S0,Q 3) TFA
R.COQ I pyridine o)
4 2) TFA R
0 BN o LD \\s/ :
)]\ 2) TFA Ry N/ \
S o}
HN , HN N\
o N
N N \>—R1
N N XXVI
XXIV XXV HO
HO HO o)

o

wherein Rg is a carboxyl protecting group (e.g., alkyl, preferably t-butyl).



XI'V x/ WD 2006/ 034418 PCT/ US2005/ 034028 -27- Scheme

3: N2 NH2 | N XVI NH, | \\ R COZH PCCI3 N O N
we.2Md/03XMI R3 ~p OH j--R 1) R3S2Q N R, / pyPCdius2008034028

2) TFAO NNXXI HXVIl 0 OR, RB\s \ OH KOBU, DWVsO

0 DVSO R2 Br 1) R2CHO / NaBH(QAc)3 2) R3SO2Q /

pyridine N3) TFA -RNH PHAR XVIII N NXZ Xl X

OR6 NH2 -28 -

[0047] In one embodiment, the invention relates to a method of preparing a
compound having formula VI or VII, comprising
a) condensing a compound having Formula IT with a sulfonylate (e.g.,
R3S0,Q, wherein Q is halo, eg., chloro) in a polar solvent (e.g.,
dichloromethane (DCM)) at ambient temperature, to form a compound having

Formula ITI, which is than isolated (e.g., extracted and recrystallized);

R3
O=§=O
HZN\QNOZ HN NO->
: |08
I Il
b) condensing a compound having Formula III with a carboxyl-protected

amino acid (eg, NHCH,C(O)ORs) in a polar solvent (eg,
dimethylsulfoxide) in the presence of a base (e.g., NaHCO3) at an elevated
temperature (e.g., about 65°C), to form a compound having Formula IV, which

may then be isolated (e.g., extracted and concentrated);

Rs
O:§=O

HN\[::I:Noz
NH

c) reducing a compound having Formula IV in a solvent (e.g., an alcohol
solvent such as ethanol) with a hydrogen catalyst (e.g., 3% Pd/C under Hy)
followed by alkylation with an aldehyde R;CHO in a solvent (e.g., an alcohol
solvent such as ethanol) in the presence of an acid (e.g., acetic acid) at an
elevated temperature (e.g., about 70°C), to form a compound having Formula
V, which may then be isolated (e.g., concentrated under reduced pressure);

and



NOZ OR6 N NH2 ~RL N H2, PdIC, XXI| Nhtum- RL 1)
R2CHO O N/ NaBH(OAc)3 XXIII 2) R3SCRQ O/ pyridine

WORG6HB4RSSCR2Q 3) TFA / pyridine R2 O 1) R, C( OpQrag2005034028
OR6 R3 O/ Et 3BNOIL 2) TFA\\ /RB N SO0 HNRA HV

\oN NV I > R -R | IRLNNNXXVI XXIV XXV HO
HO HO O O O wherein R6 is a carboxyl protecting group

(e.qg., alkyl, preferably t+2butyl). WO 2006/ 034418

PCT/ US2005/ 034028 -28 [00471 In one enbodi nent, the
invention relates to a nethod of preparing a conpound
having formula VI or &), conprising a) condensing a
compound havi ng Forrgggzbl with a sulfonylate (e.qg.,
R3SO2Q wherein Qis l_tpﬁl 0, e. ?\l , chloro) in a polar

solvent (e.g.,
N\>_R1

ORg

d) deprotecting a compound having Formula V by adding an acid (e.g.,
" trifluoroacetic acid) at ambient temperature to form a compound having
Formula VI, which may then be isolated (e.g., concentrated and purified by
preparative liquid chromatography/mass spectrometry),
Rs
O=§=O

HN\@iE}—m
o~

OH

Vi
or
€) alkylating a compound having Formula V, e.g., with an alkyl halide
(e.g., benzyl bromide) in a solvent (e.g., dimethylformamide) in the presence
of a base (e.g., K;CO;) at ambient temperature, and then deprotecting by
adding an acid (e.g., trifluoroacetic acid) at ambient temperature, to form a

compound having Formula VII, which may then be isolated (e.g., concentrated

and purified by preparative liquid chromatography/mass spectrometry);

Rs
O=§=O

/N N
R \C[ \>—R1
N

o
OH
Vil

wherein



di chl oronet hane (DCM ) at anbient tenperature, to form

a conpound having Fornmula IIl, which is than isol ated
woleow/0344ast racted and recrystallized); R3 O=SeOr/us2is/034028

NO2 HN N2 F F 11 11l b) condensing a conpound

having Forrmula Il with a carboxyl-protected am no

acid (e.g., NH2ZCH2C(O OR6) in a pol ar solvent (e.g.,
di met hyl sul f oxi de) in the-pdesence of a base (e.g.,
NaHCO3) at an el evated tenperature (e.g., about 65C),
to forma conmpound having Forrmula IV, which may then

t
g sS @ ?)trﬁl%b%%dl\lﬁ? )ﬁhfsﬁ&ttﬁﬁe@r% Soﬂﬁfﬁlg (Elgllto ﬁgérhalB3 alkyl

(ﬁpmfﬂnahiﬂ (a Cage eyl Ge-1b Bﬂklynylaomﬂlueiiﬂ(}’]('@ G110 adeylz;

coh sol.ve uch as a dro
8ot B P or Sgleds SpnEtey vpy o "Vl it Byfacto allyl
%&Yér%lx @F3yv'¢2ho alkedyld eEyod@kﬁcﬂy@H@MalﬁylsoL&e{atau(ﬁ L3410
an al cohol "~sol vent such as et hanol in the resence
@[S’Clan]kab|-@14i<1ea]éiy1-came@‘j’®03é]éy1d)calto dkyl-@agxlatedio alkyl-O-

bou 0 r ound

SIRRRTLL 5 AR P TSP b SRR
qg,n@seml rat afbstifugtey Oﬁ'elﬂi!;QBSiltﬁlE@SGHfoeMkyl aﬁdlo\/\@srhalo alkyl
2006/ 034418 PCT/ US2005/ 034028 - 29- ?{
(preferably CF3), Co.10 alkenyl, Cs.10 alkynyl, -Ci-10 al yl- O C1 10 alkyl, -Cs.10
cycloalkyl, -Cy.10 alkyl-Cs.jo cycloalkyl, -Ci.10 alkyl-O-aryl, -Ci.10 alkyl-O-
heteroaryl, Cy.19 alkylaryl, Cy.10 alkylheteroaryl, aryl, heteroaryl, or ORy;
Q is a halogen; and
Rs is a carboxyl protecting group (e.g., alkyl, preferably t-butyl).

[0048] In one embodiment, the invention relates to a method of preparing a
compound having formula VI or VII, comprising

a) deprotecting a compound having Formula V to form a compound

having Formula VI;

OH

or
b) alkylating a compound having Formula V and then deprotecting to

form a compound having Formula VIL



HNN >R N Oz-:Z(l V OR6 d) deprotecting a
conpound having Fornmula V by adding an acid (e.g.,
wonrbdsloaensaceti ¢ aci d) at anbi ent tenperature POTMUS2IVS/A34028
conmpound having Formula VI, which may then be
isolated (e.g., concentrated and purified by
preparative |iquid chromatography/ mass spectronetry);
R3 O=S=O i HNN N O-@31-VI or e) alkylating a
conpound having Formula V, e.g., wth an al kyl halide
(e.g., benzyl bromde) in a solvent (e.g.,
di net hyl formam de) in ghe presence of a base (e.g.,
K2C03) at anbi ent teapggéture, and then deprotecting
by adding an acid (e.g., trifluoroacetic acid) at
anmbi ent tenperature,Rt0 F & conpound havi ng
Formula VI1, which may th D& i ol at ed (e.qg.,
concentrated and purified by \preparative |liquid
chr omat ogr aphy/ mass spectrQﬂ%er); R3 O=S=O0 i NR2

/ \>R N
OH
Vil
[0049] In one embodiment, the invention relates to a method of preparing a

compound having formula XIII, XIV, or XV, comprising
a) protecting a compound having Formula II with an amino protecting

group (e.g., with (Boc),0) to form a compound having Formula VIII;

VHI
b) condensing a compound having Formula VIII with a protected amino
acid (e.g., NH,CH,C(O)ORy) in a polar solvent (e.g., dimethylsulfoxide) in the
presence of a base (e.g., NaHCO3), at an elevated temperature (e.g., about

65°C), to form a compound having Formula IX;

RGO\H/N NO,
o
IX ORg
C) reducing a compound having Formula IX, e.g., in a solvent (e.g., an
alcohol solvent such as ethanol) with a hydrogen catalyst (e.g., 3% Pd/C under
H,) followed by alkylation with an aldehyde R;CHO, in a solvent (e.g., an
alcohol solvent such as ethanol) at an elevated temperature (e.g., about 70°C),

to form a compound having Formula X, which may then be isolated (e.g.,

concentrated under reduced pressure and used without further purification);



O- CH VII wherein WO 2006/ 034418 PCT/ US2005/ 034028

-30 RL is Hor substituted or unsubstituted Cl-10
wabboslo344@d 1o perhal o al kyl (preferably CF3), PCR/US2005/034028

al kenyl, C2_10 al kynyl, or -C1.10 al kyl-OC1.10

alkyl2; R2 is H or substituted or unsubstituted Cl-10

al kyl, Cl1.10 perhalo al kyl (preferably CF3), C2 10

al kenyl, C2_10 al kynyl, -€3240 al kyl -O C1_10 al kyl ,

-C3-10 cycloal kyl, -Cl1_10 al kyl -C3. 10 cycl oal kyl ,

-C1_10 alkyl-Oaryl, -Cl_|lo alkyl-O heteroaryl, Cl-10

al kylaryl, C1_10 al k | het eroaryl aryl, or heteroaryl;

R3is Hor substitBs tltuted Cl1_10 al kyl,
Cl-1o0 perhal o al kyl bl P-€ER C2_10 al kenyl
C2_10 al kynyl, -C1_10 I ky o al 10 aI kyl, -C3.10
cycl oal kyl , - Cl 10 al kyl - ycl oal kyl , -C1.10

al kyl - O ar yI -C1_10 al kyI eteroaryl, Cl1_10

al kyl aryl , C1_10 al kyl het er oar;ﬂ)R6 aryl, het er oaryl, or
OR2; Qis a halogen; and R6 is a)garboxyl protecting
group (e.g., alkyl, preferably t-butyl). [0048] In one
diybodidepiutectinpea i thnhm&h@tféxnmta X mt lhosoluént (e.g.,
preparin

P)sm?rae 3568%%% AR ary rfﬁ i@%ﬁ%ﬁh@gﬁw}%ﬁ%f%

L ohRoth@hsA PHﬁﬁiulab@V' ng Formula VI; R3 O=S=0
0=5= HN HN J: ~ ~ N~R1 R~~N OO—-~ H V

OR6 VI H2N
CL
N
Oie

Xl ORg
e) condensing a compound having Formula XI with a sulfonylate (e.g.,
R3S0,Q) in a non-polar solvent (e.g., pyridine) at ambient temperature to form
a compound having Formula XII; and
Rs
o= IS=O

HN N
L=
N
-
Xl ORg

1) alkylating a compound having Formula XII with an alkyl halide in a
solvent in the presence of a base (e.g., K»COs) at ambient temperature
followed by elevated temperature (e.g., about 50°C), and then deprotecting by
adding an acid (e.g., trifluoroacetic acid) at ambient temperature, to form a
compound having Formula XIII, which may then be isolated (e.g.,

concentrated and purified by preparative liquid chromatography/mass

spectrometry);



or b) alkylating a conpound having Fornmula V and then

deprotecting to forma conpound having Fornula VII.
wORVE006/1834418 PCT/ US2005/ 034028 -31- -3 O=SeOI/US20M5/034028

R2 >R Oz-:-/ OH VIl [00491 In one enbodi ment, the

invention relates to a nethod of preparing a conpound

having formula X111, XIV, or XV, conprising a)

protecting a conpound hawi3sg Formula I'l with an am no

protecting group (e.g., with (Boc)20) to forma

conmpound having Formula VI1l; H RGOUNIT NO2 O/ F

VIIl b) condensing a|.-\%orrpound havi ng Formula VI 11

with a protected a _cé_oc?cid (e.g., NH2CH2C(O OR6) in
a pol ar sol vent (e.rrg.rl,f met hyl sul foxi de) in the
presence of a base £elg NaHBO3), at an el evated
tenperature (e.g., a"boutC) ,\>—I-R1f orm a conpound
having Formula I X, H ROOELAANTINN 2 ONH O |I1X OR6 ©)

reduci ng a conpound having Forgula I X, e.g., in a
solvent (e.g., an O

Xl OH

or

g) alkylating a compound having Formula XI, with an aldehyde R,CHO
in a solvent in the presence of a reducing agent (e.g., NaBH(OAc)s) at ambient
temperature followed by elevated temperature (e.g., about 50°C), condensing
with a sulfonylate (e.g., R3S0,Q) in a solvent (e.g., pyridine) at ambient
temperature, and then deprotecting by adding an acid (e.g., trifluoroacetic
acid) at ambient temperature to form a compound having Formula XIV, which
may then be isolated (e.g., concentrated and purified by preparative liquid
chromatography/mass spectrometry);

or

h) alkylating a compound having Formula XI with an aldehyde R,CHO in
a solvent in the presence of a reducing agent (e.g., NaBH(OAc)s) at ambient
temperature followed by elevated temperature (e.g., about 50°C), followed by
condensing with an acyl halide (e.g., R«C(0)Q) in a non-polar solvent (e.g.,
triethylamine) at ambient temperature, and then deprotecting by adding an
acid (e.g., trifluoroacetic acid) at ambient temperature to form a compound
having Formula XV, which may then be isolated (e.g., concentrated and

purified by preparative liquid chromatography/mass spectrometry);



al cohol solvent such as ethanol) with a hydrogen

catal yst (e.g., 3% Pd/C under H2) foll owed by
wabkbosliasd1i®n wit h an al dehyde RLICHO, in a sol veRCT(US2@5/034028

an al cohol solvent such as ethanol) at an el evated

tenperature (e.g., about 70C), to forma conpound

havi ng Formula X, which nmay then be isolated (e.qg.,

concentrat ed under reduced3$pressure and used w t hout

further purification); W 2006/ 034418

PCT/ US2005/ 034028 -32- HRGO NN ONR (Ozz~' OR6

X d) deprotecting x,coppound having Formula X in a

solvent (e.g., dioxan in the presence of an acid
(e.g., HA) at anbientN ature to form a conpound
havi ng Formul a Xl ; N \ R >R, O XI OR6 e)

condensi ng a corrpoun52ha Fornmula XI with a

sul fonylate (e.g., R3SQ2Q _in)a non-polar sol vent

(e.g., pyridine) at anbi entOFénperature to form a

conmpound having Formula I; adl R3 O= S= O HN/

N}-R. N OX1I OR6 f) alkylating a conpound havi ng
Ra XIl with an alkyl halide in a

R, is H or substituted or unsubstituted Ci.jo alkyl, Ci.io perhalo alkyl
(preferably CF3), Cs.19 alkenyl, Cy.19 alkynyl, or -Ci.10 alkyl-O-C;.1p alkyl;
R, is H or substituted or unsubstituted Cio alkyl, Ci.io perhalo alkyl
(preferably CFs), Cs.0 alkenyl, Cs.10 alkynyl, ~Ci.10 alkyl-O-Cj.1p alkyl, -Cs.10
cycloalkyl, -Cy.10 alkyl-Cs.jo cycloalkyl, -Ci.1o alkyl-O-aryl, -Ci.0 alkyl-O-
heteroaryl, C1.10 alkylaryl, Ci.10 alkylheteroaryl, aryl, or heteroaryl;
R; is H or substituted or unsubstituted Ci.qo alkyl, Cio perhalo alkyl
(preferably CF3), Cz.10 alkenyl, Ca.9 alkynyl, -Cj.10 alkyl-O-Cy.10 alkyl, -Cs.10
cycloalkyl, -Ci.10 alkyl-Cs.qp cycloalkyl, -Ci.1o alkyl-O-aryl, -Ci.i0 alkyl-O-
heteroaryl, Ci.1o alkylaryl, Ci.io alkylheteroaryl, aryl, heteroaryl, or ORy;
R, is H or substituted or unsubstituted Cijo alkyl, Ci.io perhalo alkyl
(preferably CFs), Cz.10 alkenyl, Cs.10 alkynyl, -Cy.10 alkyl-O-C;.1p alkyl, -Cs.10
cycloalkyl, -C;.10 alkyl-Cs.io cycloalkyl, -Ci.0 alkyl-O-aryl, -Ci.1o alkyl-O-
heteroaryl, Ci.jo alkylaryl, Ci.jo alkylheteroaryl, aryl, heteroaryl, OR, or
NR2Ry;
Q is a halogen; and
Rg is a carboxyl protecting group (e.g., alkyl, preferably t-butyl).

[0050] In one embodiment, the invention relates to a method of preparing a
compound having formula XIII, XIV, or XV, comprising
a) alkylating a compound having Formula XII with an alkyl halide and

then deprotecting to form a compound having Formula XITII;



solvent in the presence of a base (e.g., K2C03) at

anbi ent tenperature followed by elevated tenperature
woleow/34about 50C), and then deprotecting by addiusgnoan3402s

acid (e.g., trifluoroacetic acid) at anbient

tenperature, to forma conpound having Fornmula X I1,

which may then be isolated (e.g., concentrated and

purified by preparative [i13iH d chromat ography/ mass

spectronetry); W) 2006/ 034418 PCT/ US2005/ 034028 - 33-

-:30S=0 i ,NR3 Il j NJ-RL N OXIlI OH or g)

al kyl at i a corrpound havi ng Forrmk X, with an

al dehyde K in a solvent in (;)hg —py esence of a
3) at

anbl ent

reduci gw';_ nt (e g., NaBH( QAc)
Ne (e.g.,
Ry

t enpera e 9 ed by el evat e(figi’ 3
about 500), de?}&kRg with a stlfo
R3S2Q) in agowent (e.g., pyridine) i ent

tenperature, and jhen deprotecting by adding an acid
(e.g., triflu@=sedcetic acid) at anbien@ nperature
to forma ggfrpou havi ng For nul a rmy t hen
be isol ate %oncentrat ed and ur i f| e
preparative I i qui d chr omat ogr aphy/ mass spect romst ry);
R3 O=S=O0 i ~N RI ~~R 2N

or

b) alkylating a compound having Formula XI, with an aldehyde R,CHO,
condensing with a sulfonylate, and then deprotecting to form a compound

having Formula XIV;

or
c) alkylating a compound having Formula XI with an aldehyde R,CHO,
followed by condensing with an acyl halide, and then deprotecting to form a

compound having Formula XV.

Ry N
O¥
XV OH
[0051] In one embodiment, the invention relates to a method of preparing a

compound having formula XX or XXI, comprising



O XIV OH or h) alkylating a conpound having Formnul a
XI with an al dehyde RRCHO in a solvent in the
wores@eas of a reduci ng agent (e.g., NaBH( QAc) BETAIS2005/034028
anbi ent tenperature foll owed by el evated tenperature
(e.g., about 50C), followed by condensing wth an
acyl halide (e.g., RAC(O Q in a non-polar solvent
(e.g., triethylamne) at-2@mbient tenperature, and
then deprotecting by adding an acid (e.g.,
trifluoroacetic acid) at anbient tenperature to forma
GPNPO léBHdeanﬁg' Do Bivihe Forha xRy Wltﬁ Qinceﬁ)ﬁoxyhc acid
isolated (e.g., concentrated and puri
B EaHaini the frésguéed of hreomdensgtion hgelgmtsée gp@&diﬁrfétfoy)l a
VWO 2006( 0344 PCT/ _05/ 034028 -34- RAyO N R i C,
REIMRUnNAYID C{ OH wherein Rl is H or
substituted or N@subst ituted Cl1 k@?ﬁal kyl, Cl-lo
perhal o al kyl {(preferably CF3), 10 al kenyl, C2_10
al kynyl , or -GXyoNgekyl -0 G | . R2is Hor
substituted d suP‘ztitut ed C al RiCl-lo
per hal o al kyl (prbI rably CF3), ]t:IO al kenyl, C2_ 1o
al kynyl, -Cl1_MVlalkyl-O G _lo alyl, "t C3.10
cl oal kyI -Cl_10 al kyl -C3_10 cycl oal kyl , -Cl
él%kyl O@néfrrymg a compound |having. Feratwa Rl wittria i)@logenated

B8 st BT L e e P

(élev{aﬁbdp%hﬁ%l‘@m‘al tod., abputebesatlyy tCFRym @2gdlﬂp(ainldehaldmg
CZ 10 aI ki/nyl -Cl 10 alkyl-OC1.10 al kyl, -C3.10
L -C1_10 al kyl - CS 10 cycloal kyl, -Cl to

aI kyl - O aryl, -C1_10 g | - heteroaryl, C1_10
al kyl aryl , Cl-10 al k er aryl, het er oar l, or
alkylary @ &;uﬂ y y
NO,
ORg
XVIHI
c) reducing a compound having Formula XVIII in a solvent (e.g., an

alcohol solvent such as ethanol) with a hydrogen catalyst (e.g., 3% Pd/C under

H,) to form a compound having Formula XIX;

N
>Ry
N

O
NH>
OR
XIX ®
d) condensing a compound having Formula XIX with a sulfonylate (e.g.,

R3S0;Q) in a solvent (e.g., pyridine) at ambient temperature, and then
deprotecting by adding an acid (e.g., trifluoroacetic acid) at ambient
temperature to form a compound having Formula XX, which may then be
isolated (e.g., concentrated and purified by preparative liquid

chromatography/mass spectrometry);



R4 is Hor substituted or unsubstituted Cl1_10 al kyl,

Cl-1o perhalo alkyl (preferably CF3), C2 10 al kenyl,
wQ20P@3ad1kynyl , -CL. 10 al kyl -O- Cl _10 al kyl, - OBCTMS2005/034028

cycl oal kyl, -Cl-10 al kyl-C3_Io cycloal kyl, -Cl1_10

al kyl-O-aryl, -C1_10 al kyl-O heteroaryl, C1_10

al kylaryl, Cl1_10 al kyl heteroaryl, aryl, heteroaryl,

OR2 or NR2R2; Qis a haldjen; and R6 is a carboxyl

protecting group (e.g., alkyl, preferably t-butyl).

[0050] In one enbodinent, the invention relates to a

met hod of preparing a nd having fornmula Xl 11,
XN, or XV, conprising @%ﬁ@ﬁmg a compound havi ng
Formula XIl with an al ide _and then
deprotecting to forma clonpoynd fxavi ng Formula XI11;
WO 2006/ 034418 PCT/ USRQMEA0340 -35 -3 RB (C=S=0
O=S=0 HN \~ -R ~N-R NN OO X1 OR6 X111 CH
or b) alkylating a c% und_paving Forrmula XI, with an
al dehyde R2CHO, condensing™®M th a sul fonyl ate, and

&(Fen deprotecting to forma conpound having Fornul a
V; RB O=S=O i (NN Rl >-R 2 NO
€) alkylating a compound having Formula XIX with an aldehyde R,CHO

in a solvent in the presence of a reducing agent (e.g., NaBH(OAc)s3) at ambient
temperature followed by elevated temperature (e.g., about 50°C), condensing
with a sulfonylate (e.g., R3SO2Q) in a solvent (e.g., pyridine) at ambient
temperature, and then deprotecting by adding an acid (e.g., trifluoroacetic
acid), at ambient temperature to form a compound having Formula XXI,
which may then be isolated (e.g., concentrated and purified by preparative

liquid chromatography/mass spectrometry);

L
N o
o) \\(

R3/S\\o h OH

wherein

R; is H or substituted or unsubstituted Ci.io alkyl, Ci.o perhalo alkyl
(preferably CF3), Cy.19 alkenyl, Cs.19 alkynyl, or -Ci.10 alkyl-O-Cy.1p alkyl;

R, is H or substituted or unsubstituted Cj.;o alkyl, Ci.jo perhalo alkyl
(preferably CFs), Cs.10 alkenyl, Cz.10 alkynyl, -Ci.10 alkyl-O-C;.io alkyl, -Cs.10
cycloalkyl, -Cy.1o alkyl-Cs.io cycloalkyl, -Ci10 alkyl-O-aryl, -Ci.10 alkyl-O-
heteroaryl, C1.10 alkylaryl, Ci.10 alkylheteroaryl, aryl, or heteroaryl;

R; is H or substituted or unsubstituted Cj.io alkyl, Ci.;o perhalo alkyl
(preferably CFs), Cs.10 alkenyl, Cz.10 alkynyl, -Cy.10 alkyl-O-Cj.19 alkyl, -Cs.10
cycloalkyl, -Ci.10 alkyl-Cs.io cycloalkyl, -Ci.1o alkyl-O-aryl, -Ci-10 alkyl-O-
heteroaryl, Cy.1¢ alkylaryl, Cy.1o alkylheteroaryl, aryl, heteroaryl, or ORy;

Q is a halogen; and



Xiv OH or c) alkylating a conpound having Fornul a Xl
with an al dehyde R2CHO, followed by condensing with
wano@mpk4ikal i de, and then deprotecting to fornPar/us2005/034028
conmpound having Formula XV. RAyO N NC RR 2 N Qzz~
Xv OH [0051] In one enbodinment, the invention rel ates
to a nethod of preparing a conpound having formula XX
or XXI, conprising WO 20063834418 PCT/ US2005/ 034028
-36 a) condensing a conmpound having Forrmula XVI with a
carboxylic acid RICO2H in the presence of a
By conpound
R0 T oo SR o SO R
[0052] XVI | En bie cmbdénmnngtha ivompon nelatsa o rgnebedal Proparipg 2

with a e acid.al kyl ester in a polar
§8‘]I19%‘mdl]'ta 1 fg gz{lf o%%s)?ng@at an el evated
ta?”pe'ééﬁdéh@iné% &bm X\}Iacﬂﬁhﬁtﬁavﬁ% BRBula KoXf withassutfonplatenghd

havi ng For nmul N R~
then deprotecting to form a compound havmg Formula XX;

N
N \>__R
>R 1

N oH
N
o Q _NH N
NHZ R/S\\ O
ORg 3 0
XIX XX

or
b) alkylating a compound having Formula XIX with an aldehyde R,CHO,

condensing with a sulfonylate, and then deprotecting to form a compound

having Formula XXI.

N
>R
N o

Q N L/(

- ) OH

3 O R2

XXI
[0053] In one embodiment, the invention relates to a method of preparing a

compound having formula XXIV, XXV, or XX VI, comprising
a) condensing a compound having Formula XVI with a carboxylic acid
R;CO,H in the presence of a condensation reagent (e.g., POCls), to form a

compound having Formula XVII;

NO, NO,

S>—R
NH, >R

XVI xvit M



O N2 XVIIl OR6 c) reducing a conmpound having Formul a
XVITl in a solvent (e.g., an alcohol solvent such as
wethwokdiswi t h a hydrogen catal yst (e.g., 3% PaCOUS2®6/034028
H2) to forma conpound having Fornmula XIX; N N O NH
XI X OR6 d) condensing a conpound having Fornmula Xl X
wth a sulfonylate (e.g., R3SQ2Q in a solvent (e.g.,
pyri di ne) at anbient tenpeB&ture, and then
deprotecting by adding an acid (e.g., trifluoroacetic
acid) at anbient tenperature to forma conpound
h&yVvi noalkAAtY Acoffpoudal HaRinFEBorbRNXVEl with @ halodent&l fbetic
concentrated and purified by preparative liquid

cavidb aktyb getap iy /ampeler splventr (et diethyienlfoady) 0g4a glevated
PCT/.US2005/ 034028 537 N OH 310 ,
Rt T2 2 st b b e i R Wit k1 ©

al dehyde RRCHO in a sqi@gnt in the presence of a
reduci ng agent (e.g., BH( QAc) 3) at anbi ent
tenperature foll owed Nat ed tenperature (e.g.,
about 50C), condensi ' th\>a-l§ul fonylate (e.g.,
R3S2Q) in a sol vent . ,prricﬁi ne) at ambi ent
tenperature, and then deprot\Qt%/ g by adding an acid
(e.g., trifluoroacetic acid), \at anbi ent tenperature
to forma conpound havij&uFor MODRgXXI ,

c) reducing a compound having Formula XXII in a solvent (e.g., an
alcohol solvent such as ethanol) with a hydrogen catalyst (e.g., 3% Pd/C under
H,) to form a compound having Formula XXIII,

NH,

N
\>—R1
N

@)
OR
XXIII 6
d) condensing a compound having Formula XXIII with an acyl halide

(e.g., R4C(O)C]D) in a non-polar solvent (e.g., triethylamine) at ambient
temperature, and then deprotecting by adding an acid (e.g., trifluoroacetic
acid) at ambient temperature to form a compound having Formula XXIV,
which may then be isolated (e.g., concentrated and purified by preparative
liquid chromatography/mass spectrometry);

@)

J

HN” R,
N
\>_R1
N

ol

O
XXIV



whi ch may then be isolated (e.g., concentrated and

purified by preparative |iquid chromatography/ mss
wepemiisemetry); ON O R3 So R2 CH R3 wher ei nPCRUS2®56B4028

or substituted or unsubstituted Cl1-10 al kyl, Cl-lo

perhal o al kyl (preferably CF3), C2-10 al kenyl, C2-10

al kynyl, or -Cl-lo alkyl-O G -lo alkyl; R2is Hor

substituted or unsubstitw4d- Cl-10 al kyl, Cl-1o

perhal o al kyl (preferably CF3), C2-10 al kenyl, C2-10

al kenyl, -d _10 al kyl -0 C1-10 al kyl, -C3-10

8%/‘3' oal kyl, -Cl1-10 al kyl -C3. 10 cycloal kyl, -Cl-lo

al kyl-Oaryl, -G-lo alkyl-O heteroarﬁ/l , C-1o

a) ky! aondepsi@g-d oompklydd"l @aeingalfgrmulaaa@{ I ovithhat sisaylate

subst t t I
e s B So P St C SRy BF bt Sl Bl e

| 1 0 3y b w0 Ly acid)Cat 16mbiont
gig/%rlg%gﬁ%e‘?y-agfi bt aaid ésglo%:fi/dcoﬁ%agl E‘yl I R

ainigydrat@eea ty Form. momomddxamnx Fﬁ@h@ﬂé@ﬂ/ which gy then be

e L e T

VAR4483Bectrodietiyd; i S a carboxyl protecting
group (e.g., alkyl, preferably t-butyl). [0052] In one
enbodi nent, the inventiof rRbates to a nethod of

preparing a conpound w%g formula XX or XXI,
conprising a) condensing aoconpound havi ng For nul a Xl X
with a sul fonyl ate and deprotecting to forma
conpound havi ng For nul 1NNRL g NOH N g\ NH
O NH2 R3S~ N

ool
o)

XXV

or

f) alkylating a compound having Formula XXIII with an aldehyde
R,CHO in a solvent in the presence of a reducing agent (e.g., NaBH(OAc);) at
ambient temperature followed by elevated temperature (e.g., about 50°C),
condensing with a sulfonylate (e.g., R3S02Q) in a solvent (e.g., pyridine) at
ambient temperature, and then deprotecting by adding an acid (eg,
trifluoroacetic acid) at ambient temperature, to form a compound having
Formula XX VI, which may then be isolated (e.g., concentrated and purified by
preparative liquid chromato graphy/rﬁass spectrometry);

Rz 0

L YR

N7

o
N
>R
N

HO

XXVI

wherein



XIX OR6 XX or b) alkylating a conpound havi ng Fornmul a

XIX with an al dehyde R2CHO, condensing with a
weoeubdegaydiat e, and then deprotecting to form a eomused/034028

having Formula XXI. NRL N O OR-SOH R3 OR2 XX

[0053] In one enbodinent, the invention relates to a

nmet hod of preparing a conpound having fornmula XXV,

XXV, or XXVI, conprising a#l eondensing a conpound

having Formula XVI with a carboxylic acid R1CO2H in

t he presence of a condensation reagent (e.g., POC13),

forma saRMedNdr hashngitied "ol g 2041 ; C Bl 1
tll\?? LIJ>R1 N?—|2 XVI 1ﬁXVI I H WO 20%12/ OSZ418NQZP ° m@

mffmm&‘ébﬁhmﬂkemglm aHslynylL ax iGhgo alkybPgoumd@lyivi ng

5t B iyttt B s FRRLE CER MRy 1 Eior BEREY) el
%ﬁreﬁér%’l?t@i) CRpRRERTIICE, o(aﬁkgm @thlk@ﬁ@)cm aﬂlqﬂ,mca, o
conpound havi ng Fornul a XX |; N~-R NO
cycloalkyl, -Ci.10 alkyl-Cs.0 cycloalkyl -C1 10 alkyl-O-aryl, -Ci.q0 alkyl-O-
heteroaryl, C;.10 alkylaryl, Cy.1o alkylheteroaryl, aryl, or heteroaryl;
R; is H or substituted or unsubstituted Ci.io alkyl, Cj.jo perhalo alkyl
(preferably CF3), Ca.10 alkenyl, Cs.19 alkynyl, -Ci.10 alkyl-O-Ci.10 alkyl, -Cs.10
cycloalkyl, -Ci.19 alkyl-Cs.1p cycloalkyl, -Ci.jo alkyl-O-aryl, -Ci.10 alkyl-O-
heteroaryl, C;.10 alkylaryl, Cy.1 alkylheteroaryl, aryl, heteroaryl, or ORy;
Ry is H or substituted or unsubstituted Ci.;o alkyl, Cj.jo perhalo alkyl
(preferably CF3), Cy.10 alkenyl, Cy.19 alkynyl, -Ci.10 alkyl-O-Ci.10 alkyl, -Cs.10
cycloalkyl, -Cy.19 alkyl-Cs.jo cycloalkyl, -Cj.io alkyl-O-aryl, -Ci.ip alkyl-O-
heteroaryl, Ci.jo alkylaryl, Cj.j0 alkylheteroaryl, aryl, heteroaryl, OR; or
NR2R;
Q is a halogen; and
R is a carboxyl protecting group (e.g., alkyl, preferably t-butyl).

[0054] In one embodiment, the invention relates to a method of preparing a
compound having formula XXV, XXV, or XX VI, comprising
a) condensing a compound having Formula XXIII with an acyl halide and

then deprotecting to form a compound having Formula XXIV;

0]
N
NH,
N\>—R1 @i >R

N\\(O Ho\g

XXM XXIV

or



XXI'l OR6 c) reducing a conpound having Formula XXII in

a solvent (e.g., an al cohol solvent such as ethanol)
weizods/a441ydr ogen catal yst (e.g., 3% Pd/ C under PCH2S2106/034028

forma conmpound having Formula XXI'l1l; NH2 N~-R N

XXI'l'l OR6 d) condensing a conmpound havi ng Fornmul a

XXI'l'l with an acyl halide (e.g., RAC(OCd) in a

non-pol ar solvent (e.g., tf#2ethylanine) at anbient

tenperature, and then deprotecting by adding an acid

(e.g., trifluoroacetic acid) at anbient tenperature

tbg f orcah@erBIEPOEHp AiaMi Hagink o R XXV, withh kelforiyiite and
then be isolated (e.g., concentrated and purified by

phendapsatesiing tpifejm d compodisyngdimwsXXdpect ronet ry) ;
O HNA, RA CN-RL N Hg4 O XXIV W 2006/034418
PCT/ US2005/ 034028 - 40- oYS/B) condensi ng a conpound
havi ng Formul a XXI || WwHNT % sul fonylate (e.g.,
R3SO2Q) in a solvent (eJg., \pyridine) at anbient
tenperature, and then ré@eﬁc&i ng by adding an acid
(e.g., trifluoroaceticlagid)/at ‘anbi ent tenperature,

to forma conmpound having Foyrmul a XXV, which nmay then
be isolated (e.qg., conq_@ﬂ@t ed and purified by

preparative liquid chromatQgraphy/ mass spectronetry);
011

XXV
or
c) alkylating a compound having Formula XXIII with an aldehyde
R,CHO, condensing with a sulfonylate, and then deprotecting to form a
compound having Formula XXV
Ra O

k ) ,R3

N

o
N
>Ry
N

HO
0]

XXVI

[0055] An important aspect of the present invention is that compounds of
Formula I inhibit the binding of PGD, and its metabolites to the CRTH2
receptor. Therefore, it is contemplated that these compounds inhibit the
effects of PGD, or its metabolites on cells containing CRTH2 receptors. The
inhibitors of the present invention can be used to block the effect of
endogenous ligands of the CRTH2 receptor in any disorder that can be treated,
ameliorated, or prevented by blocking the CRTH2 receptor. Thus, the present
invention provides compositions and methods for targeting animals
characterized as having elevated levels of PGD; or other endogenous ligands

of the CRTH2 receptor. The present invention also contemplates methods of



%3 HNC 10N N HO4 O xxv or f) alkylating a

conpound having Fornmula XXIlII wth an al dehyde R2CHO
wonow/seligent in the presence of a reduci ng agear/us2005/034028

(e.g., NaBH(OAc)3) at anbient tenperature followed by

el evated tenperature (e.g., about 50C), condensing

wth a sulfonylate (e.g., R3SQ2Q in a solvent (e.g.,

pyridine) at anbient tenpé&yature, and then

deprotecting by adding an acid (e.g., trifluoroacetic

acid) at anbient tenperature, to forma conpound

Xﬁr{ggamﬁgfs Rl B Whal 1040416 Bf PBD, oh 8theb 8ndsbeh&is8ébands of

g., concentrat ed and purified by preparative
IthquRiI}Ehreoq&ongmmwdThgsaﬁémm desreasing thepeffegtszof fyese

erein WD 2006/ 034418
ﬁ@ﬁcﬁl‘?ggﬁlgy%fgﬂﬁ%lev% RL is Hor substituted or
[0056] UNS Ub ishihe@nddirkbnta) #¥! confpbsitiong end aheth@iskofl the present
(preferably CF3), C2 10 al kenyl, C2 10 al kynyl, or

1GENtion ar«yxse@t@ltreﬁo‘daseagﬂd . ftissuas.opreginsel Pahelogisel

CRRREL Bl sl pEpleRetcE I prrfiftion supicy

thdil‘{dmg}lﬁl ndOlindided lto, hudand @nd veterinary animals). In this regard,

various disorders, diseases and pathologies are amenable to treatment or

prophylaxis using the present methods and compositions. A non-limiting list
of these diseases and conditions includes, but is not limited to, disorders of the
respiratory tract, including asthma, chronic obstructive pulmonary disease,
bronchitis, rhinitis, nasal polyposis, sarcoidosis, farmer's lung, fibroid lung,
idiopathic interstitial pneumonia, cystic fibrosis, and cough; disorders of the
bones and joints, including arthritis, ankylosing spondylitis, Reiter's disease,
Behcet's disease, Sjorgren's syndrome, and systemic sclerosis; disorders of the
skin and eyes, including psoriasis, dermatitis, atopic dermatitis, Lichen planus,
pemphigus, epidermolysis bullosa, urticaria, angiodermas, vasculitides,
erythemas, cutaneous eosinophilias, chronic skin ulcers, uveitis, corneal
ulcers, and conjunctivitis; disorders of the gastrointestinal tract, including
celiac disease, proctitis, gastroenteritis, mastocytosis, Crohn's disease,
ulcerative colitis, irritable bowel disease, and food-related allergies; disorders
of the central and peripheral nervous system, including Alzheimer's disease,
amyotrophic lateral sclerosis, Creutzfeldt-Jacob's disease, AIDS dementia
complex, Huntington's disease, Guillain-Barre syndrome, multiple sclerosis,
encephalomyelitis, myasthenia gravis, tropical spastic paraparesis, CNS
trauma, migraine, and stroke; disorders of other tissues and systemic disorders,
including atherosclerosis, AIDS, lupus erythematosus, Hashimoto's thyroiditis,
type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE
syndrome, leprosy, thrombocytopenia purpura, post-operative adhesions,
sepsis, ischemic/reperfusion injury, hepatitis, glomerulonephritis, and chronic

renal failure; and acute and chronic allograft rejection.



cycl oal kyl, -Cl_lo al kyl-C3_10 cycl oal kyl, -C1_10
alkyl-O-aryl, -Cl lo alkyl-O heteroaryl, Cl-10

walhosloasas, Cl-l1o al kyl heteroaryl, aryl, or hepermaronsn34028
R3 is Hor substituted or unsubstituted Cl1_10 al kyl,
Cl1.10 perhalo al kyl (preferably CF3), C2_10 al kenyl,
C2_10 al kynyl, -d 10 alkyl-O-C1_10 al kyl, -C3-10
cycl oal kyl , Q.10 al kyl --@t-10 cycloal kyl, -G lo
alkyl-O-aryl, -ClL lo alkyl-O heteroaryl, Cl 10
alkylaryl Cl | o al kyl heteroaryl, aryl, heteroaryl or
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Desk Reference and to Goodman and Gllmans "Pharmaceutical Basis of
Therapeutics” tenth edition, Eds. Hardman et al., 2002. The combination of a
compound of the invention and one or more therapeutic agents may have
additive potency or an additive therapeutic effect. The invention also
encompasses synergistic combinations where the therapeutic efficacy 1is
greater than additive. Preferably, such combinations also reduce or avoid
unwanted or adverse effects. In certain embodiments, the combination
therapies encompassed by the invention will provide an improved overall
therapy relative to administration of a compound of Formula I or any
therapeutic agent alone. In certain embodiments, doses of existing or
experimental therapeutic agents will be reduced or administered less
frequently which increases patient compliance, thereby improving therapy and
reducing unwanted or adverse effects.

[0058] Examples of useful therapeutic agents include, but are not limited to,
agents used to treat asthma and rhinitis (steroids (e.g., budesonide), p2-
receptor agonists (e.g., albuterol), leukotriene receptor antagonists (e.g.,
montelukast)), agents used to treat autoimmune disease (glucocorticoids,
cyclosporine, tacrolimus, mycophenolate mofetil), agents used to treat nervous
system disorders (anticholinesterases, dopamine, levodopa, serotonin receptor

agonists (e.g., sumatriptan), amantadine, donepezil, riluzole), agents used to
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\ON>-R1I N HOX O XXVI [0055] An inportant aspect
of the present invention is that conpounds of Fornula
I inhibit the binding of P32 and its nmetabolites to
the CRTH2 receptor. Therefore, it is contenplated
that these conpounds inhibit the. effects of PGD2 or
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CRTH2 receptor _in any di.ssprder that can be tr
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havi ng nornmal |evels of PG)2 or other endogenous
lhogesnlls2, 3% 4,5, or 6 days, 1, 2, 3, or 4 weeks pr?or to the g minystration of

the therapeutic agent. In some embodiments, the compound is administered
after the therapeutic agent, e.g., 0.5, 1,2 3, 4, 5, 10, 12, or 18 hours, 1, 2, 3, 4,
5, or 6 dayé, 1, 2, 3, or 4 weeks after the administration of the therapeutic
agent. In some embodiments, the compound and the therapeutic agent are
administered concurrently but on different schedules, e.g., the compound is
administered daily while the therapeutic agent is administered once a week,
once every two weeks, once every three weeks, or once every four weeks. In
other embodiments, the compound is administered once a week while the
therapeutic agent is administered daily, once a week, once every two weeks,
once every three weeks, or once every four weeks.

[0060] Compositions within the scope of this invention include all
compositions wherein the compounds of the present invention are contained in
an amount which is effective to achieve its intended purpose. While individual
needs vary, determination of optimal ranges of effective amounts of each
component is within the skill of the art. Typically, the compounds may be
administered to animals, e.g. humans, orally at a dose of 0.0025 to 50 mg/kg,
or an equivalent amount of the pharmaceutically acceptable salt thereof, per
day of the body weight of the animal being treated for disorders responsive to
inhibition of the CRTH2 receptor. Preferably, about 0.01 to about 10 mg/kg is
orally administered to treat, ameliorate, or prevent such disorders. For
intramuscular injection, the dose is generally about one-half of the oral dose.
For example, a suitable intramuscular dose would be about 0.0025 to about 25

mg/kg, and most preferably, from about 0.01 to about 5 mg/kg.



the CRTH2 receptor that would benefit from decreasing

the effects of these nolecules to sub-normal |evels.
wpQOBAP4418 some enbodi ments, the conpositions BAWUS2005/034028

nmet hods of the present invention are used to treat

di seased cells, tissues, organs, or pathol ogica

condi tions and/or disease states in an aninmal (e.g., a

mamal i an subj ect includiAg- but not limited to,

humans and veterinary animals). In this regard,

vari ous disorders, diseases and pathol ogies are

[o061]@MENnabliR &Mt bffa{odE RayOEompHiRPRYmAcut WSO NG kbsut 50 mg,
present methods and conpositions. A non-limting |ist

giefersbbealpius Odsteband] ¢ medifithe aempawnd, dEke umitifloseanppbe

lim.t.ed to. disorders of .th respiratory,. tr
R e e B e OB e T8 B s cach
HoBRittifg frobl atiiotll &, abolat M0 g cofdmdntROIbYRDB.2S to 50 mg

sarcoi dosis, farmer's lung, fibroid lung, idiopathic
iWWhﬁ%QHWQWQﬂ-pneunDnia, cystic fibrosis, and cough;

di sorder 1L he S_and. ] §|3i N

[0062]art hr ici?i é % r%%}l gogpl g‘g}ﬁ%ﬁl’oﬁggl ?(%nlq]é eirh?%tj%se g’f%sg%tsgf 2
Behcaittasonliof ebset, 0.8] ao giodnng &y ratamne, caaniet. sjis b emeferred
sclerosis; disorders of the skin and eyes, inclg%gppo

FEdhadiars; MiferAaRes's PIFSBE &t AdiRaenren afi Ogen 0V
;}hgf?&gz morP GYPREBYS . ateRl Ber-0Bl ¥l bbiiosRferdty, S8k 2.4

ermas, vasculitides, erytheinas, cutaneous
eogimophi | i as, chronic skin ulcers, uveitis, cornea

ul cer and.conjuncti.vitis;. di sorders of the .
100631 JPrbBRETHA] Apgtiern i, SPREORE oF o el sbemisal the

Rio8fiouhd$ of @RShVREDH Rhidyt beSadriMtR6d b phi of @ phaimsceutical

di sease, ulcerative colitis, irritable bowel disease,

anepdraiéa r epuipiging| Fetagies phanwsedicelly ofccepiable ergariagrs
%%ggpggséll’go %g%{oepﬁsg%ﬁl gasulxizlila%eg %gfgﬂcka%ﬂitgtg élo%gs%irfée rof Sthe

er al erosi's,

Q@oenothed fito grp@btisnsdikieRs&n bAhdl pheradeuticallgo Patferably,

Huntington's di sease, Quillain-Barre syndronme, . .

rthe thrpnagations epatipwlarly dhesepapBAYRNS Whish apale Admjmstered
i S [izal..sp h.C r [

it Cor. (R andCRAICYT BT AP B BB preflid e of

sadatiieisiratich, socldas sablets, drhgrds ngowt tebass tdzengesi and cAbffes,

| upus erythemat osus, Hashinpto!s thyroidjtis, type
PRBBRSLS HEP OB a5 PGS Pl Fbases Bz
"BfifobdBnd 318 gg%u&@ RERSY car BE QERREYVERRSRLBILY, such as

pur pura, post I ve adhesions, sepsis, o
| siphesifocies,epe mell sasosuiiah]eusalytidnspor i adngnistration by injection,

I S ME NIV T
PObutS28 @579 34feedt of active compound(s), together with the excipient.

[0064] The pharmaceutical compositions of the invention may be
administered to any animal which may experience the beneficial effects of the
compounds of the invention. Foremost among such animals are mammals,
e.g., humans, although the invention is not intended to be so limited. Other
animals include veterinary animals (cows, sheep, pigs, horses, dogs, cats and
the like).

[0065] The compounds and pharmaceutical compositions thereof may be

administered by any means that achieve their intended purpose. For example,
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sodium alginate. Auxiliaries are, above all, flow-regulating agents and
lubricants, for example, silica, talc, stearic acid or salts thereof, such as
magnesium stearate or calcium stearate, and/or polyethylene glycol. Dragee
cores are provided with suitable coatings which, if desired, are resistant to
gastric juices. For this purpose, concentrated saccharide solutions may be
used, which may optionally contain gum arabic, talc, polyvinyl pyrrolidone,
polyethylene glycol and/or titanium dioxide, lacquer solutions and suitable
organic solvents or solvent mixtures. In order to produce coatings resistant to

gastric juices, solutions of suitable cellulose preparations such as
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soluble salts and alkaline solutions. In addition, suspensions of the active

compounds as appropriate oily injection suspensions may be administered.
Suitable lipophilic solvents or vehicles include fatty oils, for example, sesame
oil, or synthetic fatty acid esters, for example, ethyl oleate or triglycerides or
polyethylene glycol-400.  Aqueous injection suspensions may contain
substances which increase the viscosity of the suspension include, for
example, sodium carboxymethyl cellulose, sorbitol, and/or dextran.

Optionally, the suspension may also contain stabilizers.
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which includes about 30% almond oil and about 70% white soft paraffin by

[0073]

weight.

[0074] Lotions may be conveniently prepared by dissolving the active
ingredient, in a suitable high molecular weight alcohol such as propylene
glycol or polyethylene glycol.

[0075] The following examples are illustrative, but not limiting, of the method
and compositions of the present invention. Other suitable modifications and
adaptations of the variety of conditions and parameters normally encountered
in clinical therapy and which are obvious to those skilled in the art are within

the spirit and scope of the invention.
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MBI B3PREYIRY). - st ar ch, cross- |inked pol yvinyl
pyrrolidone, agar, or alginic acid or a salt thereof,
such as sodium al ginate. Auxiliaries are, above all
fl owregul ati ng agents BXAMPLBLi cants, for exanple,
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[5-(4-Fluoro-benzenesulfonylamino)-2-propyl-benzoimidazol-1-yl]-acetic acid

a.) 4-Fluoro-N-(4-fluoro-3-nitro-phenyl)-benzenesulfonamide: (Scheme 1)
[0080] Pyridine (500 uL, 6.19 mmol) was added to a solution of 4-fluoro-3-
nitro-phenylamine (1 g, 6.41 mmol) and 4-fluoro-benzenesulfonyl chloride
(1.2 g, 6.19 mmol) in dichloromethane (DCM) (20 mL) and the reaction was
stirred at room temperature overnight. The reaction was then partitioned
between water and DCM. vThe organic layer was washed several times with
water and concentrated. Recrystalization from ethanol/water gave 1.57 g of

the sub-title compound as tan crystals.



magnesi um stearate or cal cium stearate, and/or
pol yet hyl ene gl ycol. Dragee cores are provided with
weubtcabkas coat i ngs which, if desired, are resi BCaMS2106/034028
gastric juices. For this purpose, concentrated
sacchari de solutions may be used, which may
optionally contain gum arabic, talc, polyvinyl
pyrrolidone, polyethyleneSiglycol and/or titanium
di oxi de, lacquer solutions and suitable organic
solvents or solvent mxtures. In order to produce
coatings resistant to gastric juices, solutions of
sui tabl e cel | ul ose preparations such as WD 2006/ 034418
BT/ USA0081G84328nesul nylaeing)-2eittarblogwlaphinphicetie @eid
hydr oxypr opyl met hyl - cel | ul ose phthal ate, are used.
E%%ﬂ@?ﬁ$¥§Por pi gnents may be added to the tablets or
[0081] A 20eqhE PREdRDSE steff 8 (EXRRPB@mrhsly irl UPHITI DMSO inal added
in order "'to characterize conbinations of active
toApoixete dfsgigeing 0a6BytyDester hydiaehiadda (7.2 £ 43 mmol) and

' i ch RV
HERTI Qo a1 ot 3R FmEoBty Tt A et
gsat g6k £ apsd] &soleBReodin tegpbaiirg, Arichattifidrrdttieow darwater

such as glycerol or sorbitol. The push-fit capsul es d
eah ethybpeatdte The orgenioJaye grasavAshed peyerah dimes ipy/ater an

AbA Ul ERaMBIAR Y ggﬁ*tﬁ@' &ﬁ)d‘titlé"%&ﬁpédggl /gafyémhs@ﬁ. MS:

ose, blﬁders [ as starches, [ ubricants

At inastivé)aizd Qvi-Hpgnesi um st earate and, optionally,
stabilizers. In soft capsules, the active conpounds
are preferably dissolved or suspended in suitable

dhaui gs Amg{e,gzg (ABubRBehz&esdifo mﬁh@){iglgeé;g]ﬂﬁlﬁﬁf)] fbetit N

addi tion, Irlirzers may be added. Possi bl e
pbalrtordatyliestat: preparati ons which can be used rectally

o021, Wi 2R BT FHIROS LR Bh PO R
"(’B@G‘n'%) $4/BIRESIIL(00 YnTh)amBer 1By { a8} for SUPRQEE.! Thy reabfisiesas

are, for exanple, natural or synthetic triglycerides,
dilteped avefricaliterapd coneanbrated to Kdryngardior givmthe;sp itiflegoggpound

GR i AT Srt L0 YT Cunds with a base.

Possi bl e base materials include, for exanple, liquid
triglycerides, polyethylene glycols, .or paraffi
iy oc[ércﬂoﬁlgqrormzz@]es@%qrwmlao)X%wm%?mmf ol-Ty1y-

BSOS UL BaL oo, ude saueous ol uf o
[0083]exanp| Ehe peddact from step ¢.) (100 mg, 0.25 mmol) was dissolved in
ethanol (5 mlL) and treated with acetic acid (2 drops) followed by
butyraldehyde (35 uL, 0.39 mmol). The reaction was heated to 70°C for 18
hours. The reaction mixture was cooled to ambient temperature and
concentrated under reduced pressure to give the crude sub-title compound that

was used without further purification.

e.) [5-(4-Fluoro-benzenesulfonylamino)-2-propyl-benzoimidazol-1-yl]-
acetic acid:

[0084] The product of step d.) was treated with trifluoroacetic acid (TFA) (2
mL) for 2 hours, concentrated, and purified by preparative LCMS to give the



sol uble salts and al kaline solutions. In addition,

suspensi ons of the active conpounds as appropriate
woi2bos/B#18Ct i on suspensi ons may be adm ni st er eBCT/US2005/034028

Suitable lipophilic solvents or vehicles include fatty

oils, for exanple, sesane oil, or synthetic fatty

acid esters, for exanple, ethyl oleate or

triglycerides or polyethybéne glycol -400. Agqueous

i nj ection suspensions nmay contain substances which

i ncrease the viscosity of the suspension include, for

R RInSHout@di THMBAR REsIRE0Y 15 Wbl (Hrqqsqmswbl(a@u 53
and/ or ‘dextran. tionally, the suspension may al so

ddnt/ar 8. sHab?H), 7645 (t, W 2008, 68047189 RET/ 528 8% 48087

50 1207t AomE a4, 10 7ot o

Qk&iteren s fHd, 2y 0195KE Joy75h0i, GEI) oM S HBIqREda4it€): 390 (M

carriers. Suitable carriers include veget abl e or

milheral oils, white petrolatum (white soft paraffin),

branched chai n fats or oiIs animal fats and high

nol ecul ar  wei ght al coho gar eater than Cl12). The

preferred carriers are H2which the active

ingredient is soluble. Emulsifiers, stabilizers,

\Agﬁﬁclflﬁﬂfosb&ﬁgnesﬁﬂéﬂﬁ%&hﬁ%?&s(l r‘fﬁéthﬁ' bﬁﬁyl?%ehib‘ﬂn&’di&gl AS1-
as agents I npartin %J fragrance,

desired. Additionally, trans ermal penetration

enhancers can be enployed in these topical

faoy nmul [@t@drisorobbeanpicssl fafylagion)-21 hamteylbutdhr be found

e P et P RIPLPS (F& T «t ur e of

[0035]m ner ath@ kib-ti8€ lcbmp6itt $iak YWréfirdEBS WaX nddtisbdvef ekarhple 1,
whi ch m xture the active ingredient, dissolved in a

stten d.)awsng 2-methayalsraldehydn aad wiamosmd 81 rudesfosmnyitent
cal exanple of such a creamis one which
|%‘3}%§{ég ‘about 40 parts water, about 20 parts
beeswax, about 40 parts m neral oil and about 1 part
almond oil. [0073] Qntnments may be fornul at ed by

np-Xi ng[Sa(%umwzmesvlﬁ@lyé@mm)sZ (ﬂ%@thﬂr@m’ in a
V@eg&{n?ghgzo?& ylgﬁféi]lcaa%ldal mond oil with warm soft

paraffin an owi ng the m xture to cool. A typical
[0086]ex anpl Eheofitls tedhpaundowad prepired by tiemethlot cleséritetl un esample

ﬁiosuqtmeqsgl%ér% tr}rllg T)go ulc‘lc ﬁggldste%bao)u tMg O](:{%metgaetlvs 9%1 8 (ﬁ)l’ ?If)f 'n
EXAMPLE 3

[2-Ethyl-5-(4-fluoro-benzenesulfonylamino)-benzoimidazol-1-yl]-acetic acid

a.) [2-Ethyl-5-(4-fluoro-benzenesulfonylamino)-benzoimidazol-1-yl]-
acetic acid tert-butyl ester: (Scheme 1)

[0087] The sub-title compound was prepared by the method of example 1,
step d.) using propionaldehyde and was used in crude form without

purification.



[0074] Lotions may be conveniently prepared by
di ssolving the active ingredient, in a suitable high

wounbesmakas wei ght al cohol such as propyl ene gPgTmIS205/034028

pol yet hyl ene glycol. [0075] The follow ng exanples are
illustrative, but not limting, of the nmethod and
conpositions of the present invention. O her suitable
nodi fications and adaptatdbns of the variety of
conditions and paraneters normally encountered in
clinical therapy and which are obvious to those

%h' |1 iRy 150@- @ik dro Mefzaebdtonylahtifo) ink bitnidadl 3 oape of

e invention. WO 2006/034418 PCT/ US2005/ 034028 - 50-

@eﬂenmkiﬁmalytlcal Condi tions: [0076] HPLC anal ysis

00881 S P45 RO R T A W kR B R
\Vakiep §)ﬁ§1§%tﬂé\f)ro@1ﬁt¢ﬁh@§teﬁ 230V & ST fregatvye): anGl(MEter s

M cromass ZQ el ectrospray mass spec detector. The
M cromass ZQ was set for both positive and negative
ioni zation (cone volt @eamPRE 2and 50, respectively).
[0077] Anal yti cal HPLC anal ysis was performed as
fol |l ows;: ers XTerra M5 C18 50 x 4.6 3.5,
col urbh (PRSI I-30y by Golver Law st o® BRITdT  at
pH 5. 75 and Acet banzoimidazolacgllweeticacid: 10 to 75% at
3.5 mnutes, 75 to 99% at 3.9 mnutes, 99% hold to

2 m O ate.
B2 0] S0 AU R A Gen s ARl

\BeharimidéEel I-gl]Recetic Mid GIBLEH] ester9(8¢herﬁe i) col um Mbbi |l e
Phase:

[0089] acet oﬁthersiullgwhfé?‘g%% ‘%gt%%%e%@rb fgygg@at H?l;ld %5 ar)qe L
WP dip hﬁn%@ @dlmeﬂ%ﬂ-%shep%?l 191 A4 ad uddin chldeUfoRs without

re-equilibrate 79] "NVR anal ysi s was perforned
usirifigatzonBr uker BI oSpin UtraShield NWR (300 MHz).
EXAVPLE 1

[ 5- (4- Fl uor o- benzenesul f onyl am no) - 2- propyl - benzoi m da

453} - 1-reld Sﬂgﬁﬁétﬁqu{élxdﬁl-eﬁiyl) 5-(4-fluoro-benzenesulfonylamino)-
Fl uor o- N-i | 'uoro- 3-ni tro-phenyl)-benzenesul f onam d

éoen@cguh@qap@l 1]-acetic a01d
[0090] The title compound was prepared by the method described in example

1, step e.) using the product from step a.). MS: ESI (negative): 458 (M-H).

EXAMPLE 5

[5-(4-Fluoro-benzenesulfonylamino)-2-(2-methylsulfanyl-ethyl)-
benzoimidazol-1-yl]-acetic acid
a.) [5-(4-Fluoro-benzenesulfonylamino)-2-(2-methylsulfanyl-ethyl)-
benzoimidazol-1-yl]-acetic acid tert-butyl ester: (Scheme 1)
[0091] The sub-title compound was prepared by the method of example 1,
step d.) using 3-(methylthio)propionaldehyde and was used in crude form

without purification.

b.) [5-(4-Fluoro-benzenesulfonylamino)-2-(2-methylsulfanyl-ethyl)-

benzoimidazol-1-yl]-acetic acid:



[0080] Pyridine (500 uL, 6.19 mmol) was added to a
sol ution of 4-fluoro-3- nitro-phenylamne (1 g, 6.41
waonlejo3ansl 4-f | uor o- benzenesul fonyl chloride eaTAISY05/034028

6.19 mmol) in dichloronmethane (DCM (20 nL) and the
reaction was stirred at room tenperature overnight.

The reaction was then partitioned between water and

DCM The organic | ayer was54vashed several tines with

wat er and concentrated. Recrystalization from

et hanol /water gave 1.57 g of the sub-title conpound

[0092] aS) t ahe YR (BhpouPwad BRHBRADI B E Gl Qe A2 anpel

4; §tdp El) using thearadunt Siobf Sery b Ao ESE (i getive)ph&h(Ndhi no]
-acetic acid tert-butyl ester: [0081] The product of
step a.) (11.3 g, 36 mmol) in 10 nL DMSO was added to
a mxture of glycine t&EXAMBLYEI6 ester hydrochl ori de.
(7.2 g, 43 nmmol) and NaHCO3 (9.0 g, 108 mml) in 10

PPy OSBRSS0 D

wat er and et hyl acetate. 3o organi c | ayer was vvashed

several tines with water and concentrated to give

bh. 7 Ziﬂut-tlt@yﬁﬂ@tﬂdok@b&%ﬂéﬂﬂfﬁnﬁﬁmmo)éjehmmwzbﬁ1-

\V/S¥ ESI &n ative): 424 gb

[Yi’] aetin acid 1qrbpiy] gite: Mf@ﬁé ul fonyl am no) - phenyl ai ni n

0] -acgLli r 0 t
10093103 78 - Forbfihlyo b brcsicl by UEPREIGINT, plepct

Bebpd.) ﬁs&ﬁg)pemg-)z -dnal atdhaaobsed hﬂcnntd¢ farnowitheig p@ltlﬁwtjonf or

3.5 hours. The reaction was filtered over celite and

concentrated to dryness to give the sub-title conmpound

35) a byb GR-10kdyi-5 N8 fifesh- b@ﬂ%@éﬂl%ﬁ%lmr@&ﬁ HeMbbAnidabo)-1-

[ 5- (4-Fl uoro- benzenesul f onyl am no) - 2- propyl - benzoi m da

zyb] adetlyla§01d acetic acid tert-butyl ester: [0083] The

o012 250t R e Py PR B8

ac 's@y 3 Win@RBY ploghittavse sky a. )b My rESIdabyiec): 363 @4-HY. 39

The reaction was heated to 70C for 18 hours.
The reaction m xture was cool ed to anbi ent tenperature
and concentrated undergxgNgggsly pressure to give the
crude sub-title conmpound that

[5-(4-Fluoro-benzenesulfonylamino)-2-isobutyl-benzoimidazol-1-yl}-acetic
acid
a.) [5-(4-Fluoro-benzenesulfonylamino)-2-isobutyl-benzoimidazol-1-yl]-
acetic acid tert-butyl ester: (Scheme 1)
[0095] The sub-title compound was prepared by the method of example 1,
step d.) using isovaleraldehyde and was used in crude form without

purification.

b.) [5-(4-Fluoro-benzenesulfonylamino)-2-isobutyl-benzoimidazol-1-yl]-
acetic acid:

[0096] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). 1HNMR (d6-DMSO) 6 10.03 (br s,
1H), 7.75 (dd, J= 5.4 Hz, J= 8.7 Hz, 2H), 7.35 (t, J= 8.7 Hz, 2H), 7.29 (d, J



was used wi thout further purification. e.)
[ 5- (4- Fl uor o- benzenesul f onyl am no) - 2- pr opyl - benzoi m da
weaaboslo3yd13 - acetic acid: [0084] The product of PeTES2@5)34028
was treated with trifluoroacetic acid (TFA) (2 nl)
for 2 hours, concentrated, and purified by preparative
LCMS to give the WD 2006/ 034418 PCT/ US2005/ 034028 -52
title conpound. 1H NMR (d63DMBO) 8 10.01 (br s, 1H),
7.74 (dd, J= 5.3 Hz, J= 8.7 Hz, 2H), 7.35 (t, J= 8.7
Hz, 2H), 7.19 (d, J= 1.8 Hz, 1H), 6.87 (dd, J= 1.8
HZ&HIE §HY7"¥O(dlb|)=a1 é}&31ﬁ§ 65?84Q2dd 2=6178(Hz JI=R7 1, ),
2H), (sextet, J= . 0.95 (t, J=17.5
KO3 (S,IébH) B/s9 (&SI= areel;atm)e;l 133‘%%%@&125%@%@ J=

- no) - 2- (1 met hyl - butyl ) -
br%ré%riﬁﬁ)dfﬂg g%e%ﬁ o). 4@€¥M’ﬁ2u d a
[ 5- (4- Fl uor o- benzenesul f onyl am no) - 2- (1- nmet hyl - but yl ) -
benzoi m dazol - 1-yl ] - acet q tert-butyl ester:
(Schenme 1) [0085] The Egkﬁ%?ﬁt§ conmpound was prepared
by the nethod of exanple 1, step d.) using

2- et hydaalwiabeeRiealfangatim)2s@h, i-nrimethybpémyln

wi thout  purifi c8édRnnidazol-1-yl]-acetic acid
[ 5- (4- Fl uor o- benzenesul f onyl am no) - 2- ( 1- net hyl - butyl)-

Somp o RRe e By BRIt ot B LD HEER
%@Héjgfda(z&kl 2%]:35\%‘5? c Acid! %rp&lt&bp@sté?r Hgﬁle flgom step a.).

[0097] [ 2- Et M- Sbftitlef bmpmmldewasepsgameﬂdrwﬂmnnnﬁlpdtﬁér@@mwfdéz
tic acl

[s@pai%ﬁsw 8 g nSebel aad, s e 5y S it

LirikeMldr acetic acid tert-butyl ester: (Schene 1)
?0087] The sub-title conpound was prepared by the
nmet hod of exanple 1, step d.) using propional dehyde

%r}d mqg-(h!—%‘flgorio—%eﬁzre%%seulf mo)r—?-w 4 4%n{eftﬂﬁ %%ht?lﬁ
benzoimidazol-1-yl]-acetic acid:

[0098] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). MS: ESI (negative): 460 (M-H).

EXAMPLE 9
[ 5-(4-Fluoro-benzenesulfonylamino)-2-pentyl-benzoimidazol-1-yl]-acetic acid

a.) [5-(4-Fluoro-benzenesulfonylamino)-2-pentyl-benzoimidazol-1-yl]-
acetic acid tert-butyl ester: (Scheme 1)
[0099] The sub-title compound was prepared by the method of example 1,

step d.) using hexanal and was used in crude form without purification.

b.) [5-(4-Fluoro-benzenesulfonylamino)-2-pentyl-benzoimidazol-1-yl]-
acetic acid:

[00100] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). MS: ESI (negative): 418 (M-H).



WD 2006/ 034418 PCT/ US2005/ 034028 -53 b.)
[ 2- Et hyl -5- (4-fl uor o- benzenesul f onyl am no) - benzoi m daz
wolede/0pkdis acetic acid: [0088] The title conpoRQWUSA®S5/034028

prepared by the nethod described in exanple 1, step
e.) using the product fromstep a.). M. ES
(negative): 376 (MH). EXAWPLE 4 [2-(1,
5- Di net hyl - hex- 4- enyl ) - 5-{36-f | uor o- benzenesul f onyl ani n
0)- benzoi m dazol-I-yl]-acetic acid a.)
[2-(1, 5-D net hyl - hex-4-enyl )-5-(4-fl uoro-benzenesul f on
yl ai ni no) - benzoi m dazgxAismilg i@cetic acid tert-butyl
ester: (Schene 1) [0089] The sub-title conpound was
prdpared by the nethod, of exaﬁpl e 1, . step.d. %?&ulsin

1 dithecpptyllSHdpiuere-pengenesy opamipgycbepgoimidigal--3Flm
wi thout purification. Beeficacid
[2 (1 5- Di met hyl - hex-4-enyl )-5-(4-fl uoro-benzenesul f on

B e ey AR Ao cor bed '

%Krmmh&iazdl 1-st]eqoetic z)c1d1mmlg1ty]rmtqmr Gahemeflyom step a.).

001015 ( 2 e OPIiserorberu YimpIkieAdP. e et i Sl

%&)?12)’_!% L#g? gt%gl Héﬁﬁgloalndl 7 lubePmedrhde BFindviBhout purification.

enzenesul f onyl am no) - 2- ( 2- net hyl sul f anyl
-ethyl)- benzoi mi dazol - 1-yl]-acetic acid tert-butyl

L o BTl R0 st B using

%—eﬁﬁﬁlmzbm_@)]pg[c@ﬁé@ﬁal dehyde and was used in crude
form wthout "purification.

[00102] 5- ( 4 Meuﬁmm@d@@almmwdabﬁ theymethed deserihgd B, eREWG

Joop o BEAABEGhn 5" LANBIEPYRD 5,190
qmpw.eectd&\,as— §r3eHar.pd shyH: e iead tesch Hhedtl), .29 (d, J
e=X€z§i.r’}pIL|Ize, 1H), 7.21 (d, J= 1.5 Hz, 1H), 6.87 (dd, J= 1.8 Hz, J= 8.7 Hz, 1H),
5.00 (s, 2H), 2.80 (quin., J = 6.0 Hz, 1H), 1.56-1.75 (m, 4H), 1.01-1.24 (m,
4H), 0.77 (t, J = 7.5 Hz, 3H), 0.72 (t, J = 7.5 Hz, 3H). MS: ESI (negative):

446 (M-H).

EXAMPLE 11

[2-(2-Allyloxycarbonylamino-ethyl)-5-(4-fluoro-benzenesulfonylamino)-
benzoimidazol-1-yl]-acetic acid

a.) (3,3-Diethoxy-propyl)-carbamic acid allyl ester: (Scheme 1)

[00103] But-3-enoyl chloride (930 ul, 8.84 mmol) was added slowly to a
rapidly stirring mixture of 3,3-diethoxy-propylamine (1.0 g, 6.80 mmol) and
NaHCO; (2 mL of 0.6 M NaHCOj5 in water) in DCM (100 mL). The reaction
was stirred at room temperature overnight, then partitioned between water and
DCM. The organic layer was washed several times with water and
concentrated to give the crude sub-title compound that was used without

further purification.



1, step e.) using the product fromstep a.). Ms: ESI
(negative): 422 (MH. EXAMPLE 6 [2-But-1

woemplo3s+1§ 4- f | uor o- benzenesul f onyl am no) - benzoPaTaa2wE/434028

| -yl] -acetic acid a.)
[2-But-I|-enyl-5-(4-fluoro-benzenesul f onyl am no) - benzo
m dazol -1- yl]-acetic acid tert-butyl ester: (Schene
1) [0093] The sub-title coApound was prepared by the
nmet hod of exanple 1, step d.) using pent-2-enal and
was used in crude form without purification. b.)
UQ}BuﬁZKQammheﬁwbﬂxﬁbwﬂﬁmab&gbehQSﬂhﬁﬁnylanino) benzo
n1dazo|-|- ]-acetic. acid: [0094]. The title conpound

Rz g %Lyofh@zmﬂa@ldesél«av%@cﬁcme@;baa%|eéter ',

[0010%:8{1?%%%@ ﬁg%*c%}pﬁ;xﬁ?%ﬁg%@@w Rhé mdethdof Eéimple 1,

[ SBep( dl) Bting (33 Heinther g pudifyDrgdrizamin apid2allyd ettat yid wenaseidin

daz 1-yl],-aceti acid a.)

%%b hﬁ“%@ﬂ?éﬁ%@ﬂifonylan1no) 2-i sobut yl - benzoi ni
dazol -l-yl]- acetic acid tert-butyl ester: (Schene 1)
[ 0095] The sub-title conmpound was prepared by the
et hod 2e@- fél)bdnpj/@:rbpnylammcpeﬂhy)) -ut-figoriosoval er al dehyde

ude. f outlc cyﬁ'fi cation. b.)

SRR Sl BaE S AR S A R obut vi - benzof

[001 051 azol -theyfile cafpdind &l step a[r&ogﬁ}he-ﬁhethbﬂtdb&:ﬂb@m @anle
was prepared by the nethod descri bed in exa

sh.siepe.))using thg Prasuichirerastep b S sESb(nggstive): I+r237&u\‘/7|:(M-H)

(d6-DVBO) 8 10.03 (br s, 1H) 7.75 (dd, J= 5.4 Hz, J=

8.7 Hz, 2H), 7.35 (t, J=8.7 Hz, 2H), 7.29 (d, J WO

2006/ 034418 PCT/ US2005EMgPBE 1255 8.7 Hz, 1H) 7 20
J= 1.8 Hz, 1H), 6.88 (dd, J= 1.8 Hz, J=

IE Butﬁ 59@1 éﬁ%ro z?%ﬁlﬁﬁ)&gfgjgl Iécg) ge off‘%d%z%@hylg Eééﬁcl@éld
ESI (negat ive): 404 (MH. EXAMPLE 8
a.) [2-Butyl-5-(4- ﬂuoro—benzenesulfonylammo)—ben201m1dazol 1-y1]-

acetic acid tert-butyl ester: (Scheme 1)
[00106] The sub-title compound was prepared by the method of example 1,

step d.) using valeraldehyde and was used in crude form without purification.

b.) [2-Butyl-5-(4-fluoro-benzenesulfonylamino)-benzoimidazol-1-yl}-
acetic acid:

[00107] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). 1H NMR (d6-DMSO) & 10.01 (br s,
1H), 7.73 (dd, J = 5.4 Hz, J = 8.7 Hz, 2H), 7.28-7.37 (m, 3H), 7.18 (d, /=18
Hz, 1H), 6.86 (dd, J = 1.5 Hz, J = 8.7 Hz, 1H), 4.95 (s, 2H), 2.69 (t, J = 7.5
Hz, 2H), 1.67 (quin., J = 7.5 Hz, 2H), 1.35 (sext., J= 7.5 Hz, 2H), 0.88 (t, /=
7.5 Hz, 3H). MS: ESI (negative): 404 (M-H).



[ 5- (4- Fl uor o- benzenesul fonyl am no)-2-(2, 4, 4-tri nmet hyl -
p entyl)- benzoimdazol- | -yl] -acetic acid a.)
wOBeqeM3H180r 0- benzenesul f onyl am no) - 2- ( 2, 4, 4- t PCIRISEOPEA34028
pentyl)- benzoi m dazol -1-yl]-acetic acid tert-butyl
ester: (Schene 1) [0097] The sub-title conpound was
prepared by the nethod of exanple 1, step d.) using
3,5, 5-trinethyl hexanal and5%as used in crude form
wi thout purification. b.)
[ 5- (4- Fl uor o- benzenesul fonyl am no) - 2- (2, 4, 4-tri nmet hyl -
pentyl)- benzoi m dazol EXANTPEBQ8ti c acid: [0098] The
title conpound was prepared by the nmethod described in

MR Efiop e o h R oproE a1 - Seckic

[ 5- (4- Fl uor o- benzenesul f ordflam no) - 2- pent yl - benzoi m da

zol -1-yl]-acetic acid a.)
[a@' ( 4 [El(wqi‘lﬁbrg%ﬁféi‘ﬁ%fcfn‘?fbﬁhﬁm—ﬂ?@op?op?ﬁﬁ&rlﬂoirﬁﬁiﬁ%&i1'13/1qﬁ
zol -1-yl]- acetic acid tért-butyl ester: (Scheme

[@@%@Clm il aster (§Gb@n‘pbhnd was prepared by the

100108 6 HRCHARTT tmpoumeb b pismret RO REERS) of BantS 1,

[sBep( 4t:)Fhusie01d0BE 1188 Eognd amsn e -iRe Biudk - REAZ Gl iMska
zol-1-yl]- acetic ac [00100] The title conmpound was
- by t he net hod described in exanple 1, step
e.) using the product fromstep a.). M. ESI
(negative): 418 (MH. W 2006/ 034418
ROT/ U$3q0-31034D28zenehf fdn¥iivizhd)-A-sopropyl-benzoimidazol-1-yl}-
[2-(1-Ethyl -pentyl)-5-(4-fluoro-benzenesul fonyl am no) -
FERYO0¥Adazol -1 -yl ]- acetic acid a.)

(00109 2- ( 1-ftchile éb%%ﬁhh vfas(p‘l» cﬁa!rétpﬁytﬂ% étﬁB&ﬁHécHBed hRED

- benzol m dazol*- tic acl tert- butyl ester:
(1Sctep e Lmjng[tﬁé)p.l@)ﬁ}lct'lﬂmn step-at)i MLe: ESipegatidenad80 gMeldar ed
by the nethod of exanple 1, step d.) using 2-ethyl
hexanal and was used in crude form w t hout
purification. b.) EXAMPLE 14

[ 2-(1- Et hyl -pentyl)-5-(4-fluoro-benzenesul f onyl am no) -

{5-|Benzyl-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-benzoimidazol-1-yl1} -
acetic acid

a.) {5-[Benzyl-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 1)

[00110] The product from example 1, step d.) (1.13 g, 2.53 mmol) was
dissolved in dimethylformamide (DMF) (30 mL), treated with K,CO; (524
mg, 3.79 mmol), benzyl bromide (340 uL, 2.78 mmol), and stirred at room
temperature overnight. The reaction mixture was partitioned between ethyl
acetate and water. The organic layer was washed several times with water and
concentrated under reduced pressure. This compound was purified by

chromatography (EtOAc/Hex) prior to use in subsequent steps.

b.) {5-[Benzyl-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-

benzoimidazol-1-yl}-acetic acid:



benzoi m dazol -1-yl]-acetic acid: [00102] The title
conpound was prepared by the nethod described in
wexerspBet1sl, step e.) using the product from sPep/US2005/034028
1H NVR (d6-DVMSO 8 10.08 (s, 1H), 7.88 (dd, J = 5.3
Hz, J = 8.7 Hz, 2H), 7.36 (t, J = 8.7 Hz, 2H), 7.29
(d, J =8.7 H, 1H), 7.21 (d, J= 1.5 Hz, 1H), 6.87
(dd, J= 1.8 Hz, J= 8.7 Hz;/5%H), 5.00 (s, 2H), 2.80
(quin., J = 6.0 Hz, 1H), 1.56-1.75 (m 4H), 1.01-1.24
(m 4H), 0.77 (t, J = 7.5 Hz, 3H), 0.72 (t, J =7.5
[00111[?rlz, 3Hhe ModustShrotn@gatal)Vehs tredtd wivh HEA ExAbR Bodd and
2-(2- Al |l yl oxycar bonyl am no-et hyl)-5-(4-fl uoro-benzene
soneanirpfedni Bog titlp sampornd yuas| nurifigr | byaprepaative LEMS) 1H

- D) - - ] G _ag| Ik | r—
PR RS S v S TR P SR Rai A R T = 47 B
rBfTD)%yél\Aﬁl_ﬁ ngdgm;|mm I[/dd, oA 1.&1 ng ﬂl=y86.$g{ozr, nHNQS .00 X6, L21E),
0 , 3-di et hoxy-pro am ne . : nmo n
it 200 5 b 800 QBach)i 1 b o5 O Mot 208 st

: iton  was stirred at room tenperature ,
:)Q}égar?}gﬁ{l?smﬁ?part itioned between water rTgnd DCM
The organic | ayer was washed several tinmes with water

and concentrated to gi F@M crzude sub-title conpound
that was used w t hout E urt EEF 1psuri fication. WO

2006/ 034418 PCT/ US2005/ 034028 -57 b.) o

[ 25{Bemdtyll-y4-Bluyroabdvaendsarfond)-aming] L-Bitylbepreipridazol-1-yl}-
benzenesul f onyl ani no) - beavze agidazol - 1-yl ] -acetic acid
tert-butyl ester: [00104] The sub-title conmpound was

th t hod of , '
B e AR P e R Srlnaf SR bl
VR§]UsRec held téif—b@kgl ésﬂért‘r(%hteiﬁ@qg purification. c.)
%2- 2- Al'l yl oxycar bonyl anmi no- et hyl )-5-(4-fl uaro-
[00112)enz enBlaqi PFsHgl o 6XaBRISZ B ntem 2ol OF- §e] Od2ét menodk: iveps

S T BT ARG S OO RRR L s ATk BAA
fsromidd €1 L) 0.1¥6: mESl), (and gairiededt: robitb temyfelbdtidle. overnight.
Eﬁcli\{tpicL)Eallbzenzyl bromide (15 ul, 0.126 mmol), was added and the reaction
was stirred for 72 hours. The reaction mixture was partitioned between ethyl
acetate and water. The organic layer was washed several times with water and

concentrated under reduced pressure to give the sub-title compound that was

used in crude form without purification.

b.) {5-[Benzyl-(4-fluoro-benzenesulfonyl)-amino]-2-butyl-benzoimidazol-
1-yl}-acetic acid:

[00113] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). MS: ESI (negative): 494 (M-H).



[ 2-Butyl -5-(4-fluoro-benzenesul f onyl am no) - benzoi m daz

ol -1-yl]-acetic acid a.)
wO 2081084418 5- ( 4- f | uor o- benzenesul f onyl am no) - be RgDiUS2@&/D34028
ol -1-yl]- acetic acid tert-butyl ester: (Schene 1)

[00106] The sub-title conpound was prepared by the

nmet hod of exanple 1, step d.) using val eral dehyde and
was used in crude formw t6dut purification. b.)

[ 2-Butyl -5-(4-fl uoro-benzenesul f onyl am no) - benzoi m daz
ol -1-yl]- acetic acid: [00107] The title conpound was

prepared by the net hodgxasgrimed i n exanple 1, step
e.) using the product fromstep a. ) 1H NVR (d6- DVBO)

8 10.01 (br_s, J J= 8.7

zﬁﬁ)[Benzzls(47ﬂ®r0{oﬁﬁlzegﬁﬁulfowl§@nzlaol %ﬂsomrf’@yl b&nzomdag% g

(dd J = 1.5 Hz, J = gviy-acpticagiy, 4.95 (s, 2H), 2.69
= 7.5 Hz, 2H) 1.67 (quin., J= 7.5 Hz, 2H),

35 3} MNiE -Hz,
%% e Phapatroe ety v i Sod Bl
Béﬂﬂohiﬁﬂﬂ@&]/—ﬂ&l}@@&hc a&8: Exheee k) 13
[00114{ daZO|TFh|euo Tit ﬁecgég{]qgg vgagln lez}garpic? %%r tﬁe et 5 éiakr)ﬁep &q5s | m

[sép( i B Eélﬁg &196 brazengst! Hampiams nadp 2> as@powdouéedbiara@aén
dazo - acetic acid tert- butyl ester: (Schene 1)

[f@m%}lomrlé’mbhqntl e conmpound was prepared by the
met hod of exanple 1, step d.) using isobutyral dehyde
and was used in crude formw thout purification. b.)

nag (4- {EL[Eéﬁ@ylk(&mﬁﬁseﬂzfeﬁémlfaﬂylmhn&]LQSQmSI@py]I- benzoi m
azol -1 -yl L acetic acid: [00109] The title compound
haszqimidraple t-ybyaqeHe apidt hod described in exanple 1,

[001 IST :] : 8 aﬁ%ee fe' %ajt ?ﬁ)ﬁi E‘;ag %&’%{9&%@1’% ﬁ&h@d Yesclfbed Elséxample

{15 st[eﬁer)aming(tﬁe pradaciofrdra gepre)s UH dIWR Y daDMS]) 8-7pF500d) J
benzoi m _dazol - cetic

£o8 foh g . 7t o pETARE Ik SRS 252 Hibsny

8.7 Hz, 1H), 5.00 (s, 2H), 4.84 (s, 2H), 3.13 (sext., J=6.9 Hz, 1H) 1.57 (d, /=
6.9 Hz, 6H). MS: ESI (negative): 480.5 (M-H).

EXAMPLE 17

{2-Butyl-5-[(4-fluoro-benzenesulfonyl)-methyl-amino]-benzoimidazol-1-yl} -
acetic acid

a.) {2-Butyl-5-[(4-fluoro-benzenesulfonyl)-methyl-amino]-
benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 1)

[00116] The sub-title compound was prepared by the method of example 15,
step a.) using the product from example 12, step a.) and methyl iodide and was

used in crude form without purification.

b.) {2-Butyl-5-[(4-fluoro-benzenesulfonyl)-methyl-amino]-
benzoimidazol-1-yl}-acetic acid:

[00117] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). MS: ESI (negative): 418 (M-H).



benzoi m dazol -1-yl }-acetic acid tert-butyl ester:
(Schenme 1) [00110] The product fromexanple 1, step

wd.2)o6(034448 g, 2.53 mMmol ) was dissolved in PCT/US2005/034028
di met hyl f ormam de (DMF) (30 nL), treated with K2C03
(524 ng, 3.79 mmol ), benzyl brom de (340 uL, 2.78
mnol), and stirred at room tenperature overnight.
The reaction nmixture was péaktiti oned between et hyl
acetate and water. The organic |ayer was washed
several tinmes with water and concentrated under
reduced pressure. Thi sggampeumggwas purified by
chr omat ography (Et OAc/ Hex) prior to use in subsequent
ste

{5 {Fégﬁwvca(rhormhas%l -SRI Oy g P13 Ry | -

benzoi mi dazol - 1- Yenzogeiderd-layi geetinados/ 034418

PCT/ US2005/ 034028 -59 [00111] The product from step
Moot e By o k- anying) 2

mrcqp&-baﬂzwmida@hﬂ-yll}l-ﬂcemwmnddﬁ‘t bMSDEstS: (Schemedd, J= 5.1

ot i sheth oy 4 . 0 g
h'i'@solvacji @IQWF (2 H)L)j tléatgéﬂ V\ﬁﬁb Kml—ﬁ (8. ﬂié @. $67<h1m01§ brofo9

(an@tgaacud/ etlhyl m (%MJI:Q 0. 1@(}1\1}1@1}}5 ang stlrred at amblent temperature
CRePAR e (chicliph SO nRROL RIRPL PNk HeR Hhoré k30 (o
{115g [(BRTVZlMino()Aanm bk@ﬁ!b— hetz ecid sty estyt (25aili, 0033 amhut) yerd

enzoi m dazol - 1l-yl}-acetic acid tert-butyl este

(adderbgad the FWMIQ]W&TFh]éeaEﬁdoEM 89°G fomihese hpirs: ﬂz“he &gagfion

%)xh{rg gvag\ﬁg?%lg%%)é)%@pe%(% a%g ?ﬁﬁ t%ﬁgd bggﬁ% ety Helate

kihdmveker. ( 1Bheu brgaficl Pfyemws ) washod s:et/erat ¢icheat WIth) omater and
tenper ature over Additjo enzyl brom
wenceptrpieg ydst yed il pisenist o atyeuthe sHEHAL R ouRsd fal 7as
Sfskd {ne&uﬁé)g)r%%vﬁ%ﬁﬁun ioheaction mxture was

partitione t ween et hy acetate and water. The
or gani c Iayer was vvashed several tinmes wth water and

S T IR T TR
Vﬁrbﬁbqlﬂenﬁ’éiﬁhadzﬁﬁ'l IyPacetic acid:

[00119] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). 1H NMR (MeOD) 6 7.75 (dd, J =
5.1 Hz, J = 8.7 Hz, 2H), 7.51 (d, J = 1.8 Hz, 1H), 7.48 (d, J = 8.7 Hz, 1H),
7.28 (4, J = 8.7 Hz, 2H), 7.16 (dd, J = 1.8 Hz, J = 8.7 Hz, 1H), 5.04 (s, 2H),
4.56 (s, 2H), 2.94 (t, J = 7.5 Hz, 2H), 1.58 (sext., J= 7.5 Hz, 2H), 1.25 (t, J =

7.2 Hz, 3H), 1.08 (t, J= 7.5 Hz, 3H). MS: ESI (negative): 476.5 (M-H).

EXAMPLE 19

{5-[(4-Fluoro-benzenesulfonyl)-(4-fluoro-benzyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid

a.) {5-[(4-Fluoro-benzenesulfonyl)-(4-fluoro-benzyl)-amino]-2-propyl-

benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 1)



b.)

{5-[ Benzyl - (4-fl uor o- benzenesul fonyl ) -am no] - 2- butyl -b
wenawisidazol - 1-yl}-acetic acid: [00113] The PCTIUS2005/034028

conmpound was prepared by the nmethod described in

exanple 1, step e.) using the product fromstep a.).

M5: ESI (negative): 494 (MH. WO 2006/ 034418

PCT/ US2005/ 034028 - 60 EXAKRLE 16

{5-[ Benzyl - (4-fl uoro-benzenesul fonyl)-am no]-2-i soprop

yl -b enzoi m dazol -1 - yl}-acetic acid a.)
[00120] 5- [ BeTtmydubttitld tora @nﬁewaemﬁweﬂwyﬂhbﬁ&ha@bf%xarﬁﬂ@r1c&p
yl - benzoi m dazol - -acetic acid: (Schenme 1)

[S(WPl?L)f]“STFlSe“ ;ﬂuerqhemé h?@m&suwi Was ug@dephp@ée piprm Heithout

gﬁﬁﬁgﬁxgg exanple 15, step a.) using the product from

xanple 13, step a.) and was used in crude form

wi t hout purlfi cati on.

5 [B 4-f | uor o- b fo m noJ - 2-1 soprop
betz % ﬁﬁlbogg HenZengFY Onaﬁéﬁ Lﬁ}m anzy Joing]-2 ﬂs%pyq

tgehkﬁnﬁ%pyqql} MESicRicRiPared by the nethod descrl bed in
exanple 1, sStep e.) using the product fromstep a.).

[001211 H Nmﬁﬂﬁlﬂmpoﬁdw%@rémw By the Bethpd de@ribed i Ejample

11l e vy, e i a5 P R g By $ %oy,

(=S§>1tHz A= 867 1z Y5 & 3£ € 9 Ha) 2H%,67 90"(’&]5'8')7 HMBi),
ES &nizfjat ive): 480.5 (MH). {2-Butyl - 5-
[14Z td.4WoT &b zéHéshH v T-ln?eHﬁyithrﬁ %It J = 8.7 Hz, 2H),

s P AT e T N e

bes 21, 010az 08 (dexy| J =ar.etHz; 28, 0195 €1, U-=baisyHz e3Her MS: ESI
Sche hﬁ% kM9116] The sub-title conmpound was prepared
}7‘35%3 -B9- exanple 15, step a.) using the
product from exanple 12, step a.) and methyl iodide
and was wused in crude formwthout purification. b.)
{2-Butyl - 5- [ (4-f 1 uor o- BEHPEREER onyl ) - et hyl - ani no] -
benzoi m dazol -1-yl }-aceti c aci d:

{5-[(4-Fluoro-benzenesulfonyl)-(3-methyl-butyl)-amino}-2-propyl-
benzoimidazol-1-yl}-acetic acid

a.) {5-[(4-Fluoro-benzenesulfonyl)-(3-methyl-butyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 1)

[00122] The sub-title compound was prepared by the method of example 18,
step a.) using 1-iodo-3-methyl-butane and was used in crude form without

purification.

b.) {5-[(4-Fluoro-benzenesulfonyl)-(3-methyl-butyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid:

[00123] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). MS: ESI (negative): 460 (M-H).



[00117] The title conpound was prepared by the nethod

described in exanple 1, step e.) using the product
wobnawsiap a.). MS: ESI (negative): 418 (M H). P@DUS2005/034028

2006/ 034418 PCT/ US2005/ 034028 -61 EXAWVPLE 18

{5-[ Et hoxycar bonyl et hyl - (4-f | uor o- benzenesul f onyl ) - am

i no] - 2-propyl - benzoi m dazol -1-yl}-acetic acid a.)
{5-[ Et hoxycar bonyl net hyl - €43f1 uor o- benzenesul f onyl ) - am
i no] -2- propyl -benzoi m dazol -1-yl}-acetic acid

tert-butyl ester: (Scheme 1) [00118] The product from
exanple 1, step d.) (5@xrovpPPEDR11 nmol) was di ssol ved
in DM (1 nmL), treated with K2C03 (23 ng, 0.167 mmol),
bronp-_acetic acid _ethy]l ester (25 yL, 0.133 nmol),

a e Qe Iorecheapengag) @w%gwg@ﬂaar_&iﬂ@]-&mﬂ—. 5ﬂ%91n114«?)501~1-
reacti on was heated toYboetisacid nours, then nore
K2C03 (23 ngy, 0.167 mmol) and brono-acetic acid ethyl

sy er §2R4-@hor9-bv]:§z°lm€§ﬁ?fo}1ygﬁ%c%ro@@.qgﬂné]tLdprg,g,l_r eacti on

was heated to 80C for thre urs. The reaction
rhexzeinedazab 1 bjohatictaoid tedthutyd epter: 48chemead partiti oned

00124158 BB EFS B R Sha B BB bl
URGEL.) sz eshopF&ans bRd (vas Bicdan thfle Foin Withbet meratiow

that was _used in crude form w thout purification. b.)
{5-[ Et hoxycar bonyl et hyl - (4-f | uor o- benzenesul f onyl ) - am

i,no] - 27 |- i l.- ] - - ' 6
1561 2o BN PER AR RS Bl ol s R et o
desesintietol-n-yExacgicecidt, step e.) using the product
fromstep.a.). 1H NVR (MeOD)_ 8 7.75 ildd, J = 5.1 Hz,
[00125 = g Thadjtle sqmypoundsyay prepayed-by the ipgthod degeribed A exgpuply

N i o Ja_?\flgﬁ'% €6hiveY-486 (Mflp. J=
E’%’teﬁz"‘;j Lbsérgggst%pﬁzd,z“’%é&‘?’ ey M5 S @ 5%1_"562 s OLH-
2.94 (t, J=17.5 Hz, 2H), 1.58 (sext., J= 7.5 Hz, 2H),
1.25 (t, J= 7.2 Hz, 3 .P%%)%(&t, J= 7.5 Hz, 3H). MG
ESI (negative): 476.5 . VPLE 19
{5-[ (4-Fl uoro-benzenesul fonyl ) - (4-fl uoro-benzyl)-am no
] - 265l Fioro-bemzoesl ayh(2 ngthyl-thieeel-4 yhestbylxramino]-2-
{5-[ (4- Fl uor o- pepzkbazuithidaydl)1-{1§#-attticoacdd benzyl ) - am no
]-2-propyl -
a.) {5-[(4-Fluoro-benzenesulfonyl)-(2-methyl-thiazol-4-ylmethyl)-amino]-
2-propyl-benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 1)
[00126] The sub-title compound was prepared by the method of example 18,
step a.) using 4-(chloromethyl)-2-methyl-1,3-thiazole and was used in crude

form without purification.

b.) {5-[(4-Fluoro-benzenesulfonyl)-(2-methyl-thiazol-4-ylmethyl)-amino]-
2-propyl-benzoimidazol-1-yl}-acetic acid:

[00127] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). MS: ESI (negative): 501 (M-H).



benzoi m dazol - 1-yl}-acetic acid tert-butyl ester:
(Schenme 1) WD 2006/ 034418 PCT/ US2005/ 034028 -62
wpQObAR41The sub-titl e conpound was prepared bpCcrhs2005/034028
nmet hod of exanple 18, step a.) using 4-fluorobenzyl
brom de and was used in crude form w t hout
purification. b.)
{5-[ (4-Fl uor o- benzenesul fofdt) - (4-fl uoro-benzyl)-ani no
]-2-propyl - benzoi mi dazol -1-yl}-acetic acid: [00121]
The title conpound was prepared by the nethod
descri bed in exanpl e BAXAMPIEe3) using the product
fromstep a.). 1H NI\/R(d6 DI\/BO) 6 7.72 (dd, J =5.1

(t{S [{]]2 &Dghyyir@j@enzgtg 4]d10,x1§—;2 lalethyl)_&gﬁliorp@enge?q)esuli}myg
J = 1. gmEgol- 21pq)0py17b%1501(n?1da@14 -Wizcecackdy | 6. 80

(dd J= 1.8 Hz, J= 8.7 Hz, 1H), 4.99 (s, 2H) 4.81 (s,

é;)b ﬁ)sﬁ[b ﬁIDlhde—ro—b%n?o[ll'lﬁgdlgfﬁvZ %Bﬂél&%ﬁ@ﬁﬁuer& =7.5

(bm;@ba;ulfpﬁyl)mm]m plyopyE]s(ﬁM@Lrgldzﬂol{l—yl} -acetic acid tert-butyl
%{g El or - benzenesul fonyl ) - (3-net hyl - butyl ) -am no] -
stk 8™ 0i mi dazol - | -yl} -acetic acid a.)

[00128§ 5- [ ( 41=H%| BRI RRE Ui/i@;ﬁhé*ﬁre& Byt Mydthdi by banapte r1<3]

- 2-propyl - benzoi m dazol -acetic acid tert- bmy
SPet-) USiBE rzebfemp)ne[rlo@ﬂﬁpemmélogw and wes ssehBusydgderm

e nethod of exanple 18, step a.) using
%Ylﬁ%glgsg@f?%a{lh% -but ane and was used in crude form
vvithout purification. b.)

4- Fl b | f | - but yl
2 bt oy SBSRAP S oYy SERP e BT 00125]

R et At

[00129] r om sKleptitie c)amp‘dﬁnd EGis p(rem\geﬁ by ehe: metbod @dasckHped Woexample

29%%1%3&%8%6 oRRee Bz FsAy) M IRSHR: A6H DB opy

| -benzoi m dazol -
EXAMPLE 24

{5-[(3,5-Dimethyl-isoxazol-4-ylmethyl)-(4-fluoro-benzenesulfonyl)-amino]-2-
propyl-benzoimidazol-1-yl}-acetic acid

a.) {5-[(3,5-Dimethyl-isoxazol-4-ylmethyl)-(4-fluoro-benzenesulfonyl)-
amino]-2-propyl-benzoimidazol-1-y1} -acetic acid tert-butyl ester: (Scheme 1)

[00130] The sub-title compound was prepared by the method of example 18,

step a.) using 4-(chloromethyl)-3,5-dimethylisoxazole and was used in crude

form without purification.

b.) {5-[(3,5-Dimethyl-isoxazol-4-ylmethyl)-(4-fluoro-benzenesulfonyl)-

amino]-2-propyl-benzoimidazol-1-yl}-acetic acid:

[00131] The title compound was prepared by the method described in example

1, step e.) using the product from step a.). MS: ESI (negative): 499 (M-H).



yl }-acetic acid a.)

{5-[ (4-Fl uor o- benzenesul fonyl ) -i sopropyl -am no] - 2- prop
we@heoslmanusi m dazol -1 -yl }-acetic acid tert-butyPCEIIS2005/034028

(Schene 1) [00124] The sub-title conmpound was prepared

by the nethod of exanple 18, step a.) using

2-1 odopropane and was used in crude form w t hout

purification. b.) - 65 -

{5-[(4-Fl uoro-benzenesul fonyl ) -i sopropyl - am no] - 2- prop

yl - benzoi m dazol -1-yl }-acetic acid: [00125] The title

conpound was prepared BXAMPLBRShod described in

exanple 1, step e.) using the product fromstep a.).

Sl ative (MH),.. EXAVPLE 22 .
et G e SO ber o R TP 2688 25y 1
et hyl )-am no] - 2- propyl - benzoi m dazol -1-yl }-acetic
ag) d 6(4)F1uoro 3-nitro-phenyl)-carbamic acid tert—butyl ester: (Scheme 2)
4- Fl uor o- benzenesulfonyl) (2-met hyl -thiazal -

[00132it hyl )Toaimitﬁfgﬁ sop utmndﬁﬂ- wﬁﬁommodg@gyla@gq (}M)gc th66 mol)
suéﬁj‘{ e | R 1¥1L2l i Slided FERER, }%d&%%&aﬁn%t(%% §, 0,192 mol)

e conpo was pr epare
emdrthd: eedc8pn vsatselp:ated) touSi°agfor 24 hours Additional di-tert-butyl

( : hln%%eg&fé bbaétmﬁth@? ﬁ 3 Ly t%é ?%a%ugrrl] %vam%eateg ?gr JZAP
{h%u£s( 4Tl URR S B NAE ftﬁa&ﬂct)ﬁé%ltr)afe@ dﬁﬁ{eayin Et'ﬁ&?%@étaté Yhdn

et hyl ) -am no] - 2-propyl - -benzoi m dazol -1-yl} " -acetic
acastied flaed iffies Fhth watet. eTh@ apoe pdoduns wWas epafied biyilichezel

Tttt orpty, ERtAM e BRE 8 e SLER, Firkst® i s =
F@l[( 234498: BST (145 /%4@@@1) 64 EXAMPLE 23

- Di hydr o- benzo
1, 4]diOXIn 2-yl met hyl ) - (4-f1 uoro-benzenesul fonyl ) -

s s T R

Q)ut 1 est
ben};eers']ggul fonyl)-am no % | - benzoi m dazol - |
[00133 ot j ¢ Hhg pradugh obstep) a. e@toegs ?%ﬁ% glym{l@éq!?b]lt%wéter

r f
g‘g}grnc%;hieclr%lg“(@@gg e‘@gdrgﬁgaﬁo glﬁcﬁgﬁz@é PD() é,% Hﬁltolfboxgerg heated to
DBCaovenaplityin- DIVE (Bnmbili Thaneaciod wassdihged i athel abeate
fa%ilrr\];vashed several times with water. The crude product was purified by
silica-gel chromatography (EtOAc/Hex) to give the sub-title compound as a

red oil. MS: ESI (positive): 368 (M+H).

c.) (2-Amino-4-tert-butoxycarbonylamino-phenylamino)-acetic acid tert-
butyl ester:

[00134] The product of step b.) (2.0 g, 5.45 mmol) was stirred with 3% Pd/C

(200 mg) in ethanol (20 mL) under H; (1 atm) for 90 minutes. The reaction
was filtered over celite and concentrated to dryness to give the sub-title
compound as a brown oil. This compound was used in crude form without
purification. MS: ESI (positive): 338 (M+H).



wi t hout purification. b.) {5-[(2, 3-D hydro-benzo]
1, 4] di oxi n-2-yl met hyl ) - (4-fl uoro-

woems@maess| f onyl ) - am no] - 2- propyl - benzoi m dazoPerAgkjosa34028
cetic acid: [00129] The title conpound was prepared by
the nmet hod described in exanple 1, step e.) using the
product fromstep a.). MS: ESI (negative): 538 (MH).
EXAMPLE 24 { 5-[(3, - 66 -
5- Di met hyl -i soxazol - 4-yl met hyl ) - (4-fl uor o- benzenesul fo
nyl ) -am no] - 2- propyl - benzoi m dazol -1-yl }-acetic acid
ag) gS-tert—Butox caernylamino-2-prop?'1—benzoimidazol-1-y1)-acetic
{5-[(3,5-D net hyl -i soxazol -4-yl net hyl ) - (4-fl uoro-benze

aedert-bripl pster:

m Nols 2- | - benzoi,m dazol - cetd i
00135, 1 e RO TR S B bt A B RS, ol 1
GRPPR) Nfingase Prefrt of step ¢.nendwidsoasedl ineoradep fend 8ithout

st e? a,) usi ng 4- (chl qr onet h¥I % 3, 5-di net hyl i soxazol e
andfiogiion, Ma: ES @esitiee): 3 NG hout purification. b.)
{5-[(3,5-Di net hyl -i soxazol -4-yl nmet hyl ) - (4-fl uoro-benze
nesul fonyl ) -
al)i no)(52erpBumxychbozdamindeZzptopy-ptizoanelnral-lagl)-deetic
[00131] The title conpound was prepared by the nethod

cribed in exanple 1, step e.) using the product

rom SpRh8ddet MBiepED) whi @G MBI 3 489 ethivhél) treMEH with 1
[001362006/ Tiprieist of Biep &) wad EBAI VeI EXAI?/PLE(H?ZSG

I(M-N&QH (B0 me)é ead heatad tarﬁ|0ﬁ6 for gnediopr - Bhapesrtionazodiluted,
) - i i ) (4-F -3-nitro- Y- e arha
it TR ard fiefes Subobitel SRLRRIN LG 9T MNEE TN

St UEAPBx@ictét WithODONB- Mitker srggtie Ny e wasiedowith b,

mol) in dry THE (300 nlL) was _added di-tert-butyl
dooeaniyatedt and( pwified oy popasvy LMY toraive Siectitle gompgund.

SRR 58 T 055" 00 v “added and the

reacti on was heated for 24 hours. The reaction was

then concentrated, dil #B%AE?E%W' acetate, and

washed three tines wt he crude product was
purified by silica-gel chromat ogr aphy (EtOAc/Hex) to
gi ve [3-FogylF-(1t ha-tdesw-1,Bidileydcoiipobentzobdisathiazel-Lgl)-
powder. MS: ESI (eagsiidedl-1-355acetie bid b. )
(4-tert-Butoxycarbonyl am no- 2-nitro-phenyl am no) - acet
c acid t ernt - .. . . )
a.) (5-Amino-2-propyl-benzoimidazol-1-yl)-acetic acid tert-butyl ester:
(Scheme 2)

[00137] The product of example 25, step d.) (140 mg, 0.359 mmol) was stirred
in 4 M HCI in dioxane (1 mL) at ambient temperature for an hour. The
reaction was concentrated to give the sub-title compound that was used in

crude form without purification. MS: ESI (positive): 290 (M+H).

b.) 2-(1-tert-Butoxycarbonylmethyl-2-propyl-1H-benzoimidazol-5-
ylsulfamoyl)-benzoic acid methyl ester:

[00138] The product of step a.) (40 mg, 0.138 mmol) was stirred with 2-
chlorosulfonyl-benzoic acid methyl ester (32 mg, 0.138 mmol), pyridine (200
pL, 2.481 mmol), and Et;N (20 pL, 0.143 mmol) in DCM (5 mL) at ambient



butyl ester: [00133] The product of step a.) (8.0 g,

32 mmol ), glycine tert-butyl ester hydrochloride (6.3
wQg20@33mmel ), and Na2CC3 (10 g, 96 mmol) were Reatsenos/034028

65C overnight in DVMF (75 nlL). The reaction was dil uted

in ethyl acetate and washed several tinmes wth water.

The crude product was purified by silica-gel

chr omat ogr aphy (Et OAc/ Hex)6To give the sub-title

conpound as a red oil. MS: ESI (positive): 368 (M+H).

C.)
teAnpFOR: dvdrRicht. bUhe t¥LctioR oM deh RilufpdeinyDEM nod veashed
c acid tert- butyl ester: [00134] The product of step

bv1§h Wzteo 3y and cancamrateyl touivesthp SRRt comPaYpbHaE wap 21@@1
%r%ﬂﬁ!)ut%;%%ﬁ%lonu r}g{gr E%ggﬁ @@nﬁﬁ +

was f ver celite and
concentrated to dryness to give the sub-title

S Bl s B ARt
zﬁgﬁ%&ﬂ}{@% 1-1’591 ﬁé%@?%&ﬁbﬁqéﬁzoow 034028 - 66 d)

ut ox car am no- 2- pr opyl - benzoi m dazol - 1-y
[00139] ) - acditieproduct df dtep b, K2 mig, @662 mMmGIPFaSHrredia methanol 2

bt 5% R BB R G it HEoP it cpangsy
\(’%%sljlé%?g)gl) ﬁas%%dﬁ@@nt?é@édﬁd"ﬂﬂyﬁ@éét andﬁ’éﬁﬂsidlﬁéﬂ inotaluel®:(2 ESl).

(B3N it @ mt%@cm&bd)ﬁbwaamd%\@d to ghreogpiptidrenbihe waglin wag

el ado; GO ermighb, AdRbioP S REN Ry B2 e sy Bled
Lohd (B Ebabedt ®es hentdév drfibhiideofipléte rdbdfon.e T reu0tivvasas
diluted in DCM and extracted with water. The aqueous

| thgreeonsamtraied i give @hwthmle sanpqemnd ghat veastyssd d grige farm
r h t
(ﬁoé% Snﬁéagf% g/lépﬁérlsﬁ y' Mra i v\gaL?:Ir\/B to give

the title conpound I\/S ESI (positive): 334 (MH).

e 'r‘{ifrgg;%l R s %_}(yﬁjcfro-_1t?»€-ibgr)1(z%_[&]’iso%hiézdoil-@-/ﬁg—o 1

benzoimidazol-1-yl]-acetic acid:

[00140] The title compound was prepared by the method described in example
1, step e.) using the product from step c.). '"H NMR (CD;0D) & 8.17 (t, J =
8.1 Hz, 2H), 7.98-8.09 (m, 2H), 7.72 (d, J = 1.5 Hz, 1H), 7.58 (d, /= 8.4 Hz,
1H), 7.34 (dd, J = 2.1 Hz, J = 8.7 Hz, 1H), 4.81 (s, 2H), 2.92 (t, J = 7.5 Hz,
2H), 1.86-1.96 (m, 2H), 1.08 (t, /= 7.2 Hz, 3H). MS: ESI (negative): 398 (M-
H).

EXAMPLE 27

{5-[(3-Fluoro-benzenesulfonyl)-(4-fluoro-benzyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid

a.) [5-(4-Fluoro-benzylamino)-2-propyl-benzoimidazol-1-yl]-acetic  acid

tert-butyl ester: (Scheme 2)



benzoi m dazol -1 -yl]-acetic acid a.)
(5- Am no- 2- propyl - benzoi m dazol -1-yl )-acetic acid
woente/dutlyl ester: (Schene 2) [00137] The pro#acsefos/034028

exanple 25, step d.) (140 ng, 0.359 nmol) was stirred
in 4 MHO in dioxane (1 nL) at anbient tenperature
for an hour. The reaction was concentrated to give
the sub-title conpound that8was used in crude form
wi t hout purification. Ms: ESI (positive): 290 (MH)
b.)

[00141? (1- tRahmBuiR¥& &@Hydﬂ&tmhagmwhnﬂdﬁ hanzsddd oz
ol -5- vyl sul fanoyl ) -benzoic acid netgé ester [001

'Bhbltlpn oxf ke produet efpexample 20, stgp 20.(2 3 poeol) and Bl

S L ) R0 o

eyl stirrednehdét RNaf 2@bient Gndpddatanenio) 72 oM Tlﬁe rdajtiat was
anbi ent WO 2006/ 034418 PCT/ US2005/ 034028 - 67
e i R asskenivihed WG LA dE7)opndveencpEreilq etvedhe

i &H@o%ﬁfi?tec?%de\é‘%ﬁn%omg ﬁﬁ?omw‘ag gﬁﬁﬁ&a %Sf%ﬁlcta%el

give was used 1n Crude
fohramato giaphst (FIOAICfHed torion to B4s: in Ehse(pas stepy €288 mM88l2%).

EMS!F_"#%I(J@P%@Y?H?% @FH)-ox0- 1, 3- di hydr o- 1A, 6- benzo[ d] i s0
t hi azol -2-yl)- benzoi m dazol -1 -yl] -acetic acid
tert-butyl ester: [00139] TheﬁProduct of ste b.))§33
rg) 0. P63 -Hlriry-berzenssul fongll-(# hetrvol)- E(ImHOﬂ@jer

10 L, 0,069 t B5C.Lor two h t hout
cEnr?ﬁﬁ%‘é" gaz?héy Hedg ettllcc?ﬁlde/vﬁ]g b&‘gﬁ ﬂat\gg tgu(rjfy\r/}Messognd
[00142]€di Ss@}idask (20010, Lengt (randty)md BENSN 5 AD, 0.109 n68]) were

nmol ) was added to the solution and the reaction was

re@é@@do Bosolupg of/berirgdict okcrim pokd0 me INHQGmmol) gnd 42
TR bR %SGy gl 82 FIRIMBR RERIAC S HEY kRl

eerea Ion

Q@ﬁkﬁﬁiﬁt was etrtd agi aﬂﬂoléﬂtetemﬁardmrel @/ecmgmo urithet feattionasvas
used | n crude form w.thout ;furl fication. M

(Cb od inRGM a;gl@Na\tsib@qLDVl hf1,0. The organic layer was concEe?lltrated to
%Vg ey i% {f’l] (cgrmém%l& il azﬂﬁea i b{ﬁ&ig Sl w1tﬁoﬁ%¥1‘ﬁk9fldlﬁ 0

i azol enzol m ol -1-yl]-acetic acid
[ 00140] The t|t| e corrpound was pr epar ed by the nmet hod

R RN SRR M T
benzoimidazol-1-yl}-acetic acid:
[00143] The title compound was prepared by the method described in example

1, step e.) using the product from step b.). '"H NMR (ds-DMSO) & 7.46-7.71
(m, 4H), 7.28-7.35 (m, 3H), 7.17 (d, J= 1.8 Hz, 1H), 7.07 (t, J = 8.7 Hz, 2H),
6.81 (dd, J = 1.5 Hz, J = 8.7 Hz, 1H), 5.00 (s, 2H), 4.87 (s, 2H), 2.69 (t, J =
7.8 Hz, 2H), 1.73 (sext., J = 7.2 Hz, 2H), 0.95 (t, J= 7.2 Hz, 3H). MS: ESI
(negative): 498 (M-H).



8.1 Hz, 2H), 7.98-8.09 (m 2H), 7.72 (d, J=

1H), 7.58 (d, J=8.4 Hz, 1 H), 7.34 (dd, J
WO 200683#4181z, 1 H), 4.81 (s, 2H), 2.92 (t, J = PCHUS2005/034028

2H), 1.86-1.96 (m 2H), 1.08 (t, J= 7.2 Hz, 3H). Ms:

ESI (negative): 398 (M H). EXAWPLE 27

{5-[ (3-Fl uoro- benzenesulfongl)-(4-f|uoro-benzyl)-anino

] - 2-propyl - benzoi m dazol -$9yl} -acetic acid a.)

[ 5- (4- Fl uor o- benzyl am no) - 2- propyl - benzoi m dazol - 1-yl ]

-acetic acid tert-butyl ester: (Schenme 2) WO

2006/ 034418 PCT/ US2005E63IPBE 2868 [ 00141] Sodi um

triacetoxyborohydride (191 ng, 0.900 nmol) was added

to a i on,_of the of exa step, a.)

(500 {ﬁi?i ot h‘%&g resarfﬁnﬂ? kj‘f %‘ SRBE éPH‘é‘PGJy?dB“’Pg’% L,

0.692 mmol) Haygolyhy d 38t egdt i on

stirred under N2 at anbient tenperature for 72 hour s.

r ﬁg:b[ (2 FMuodebenstinkstl Rk y1) 4 F1udYd-bESSA BdBino VA pREsY 1-
W t h

(x3) and concentirated to glve the subtitle

dzmp@undlazmhlcﬂhd@etlﬁ:@pmtefnhuéyl@@tnpd elemad) purified by
| i h t
r00144], 1, ST b, STRHARCEAY piph A R b Dot RaiE. 7

3@&) b Mtdsi)n DflYioro-benzenesulfonyl chlonde and was used in crude form
FI uor o- benzenesul fonyl ) - (4-f1 uor o- benzyl) - am no

]W@[ﬂ%’ﬁ@p&l ficati9enzoi mi dazol - 1-yl }-acetic acid tert-butyl
ester: [00142] Pyridine (200 L, 2.481 nmol) and Et3N
(15 L, 0.104 mol) were added to a solution of the
. pduc{s-fR-Hhep-banjeneddfony])-(8-{hddo-bomdy))-annhop-2-propyl-
quoro ﬁﬁ %i Zsulfonyl chloride (13 L, 0.100 mml) in
CReVPPINiAZ0-A i RFRAIC 4kt i on was stirred at ambi ent
[0014%01\/] er’PltléJﬁﬁe %ﬂ‘ﬁémdﬂnamfas O&Q%ré@ﬁ? ttﬁeol'ﬂeﬁ’i@a deStirlbdl &l ekdinple

d washed he organic | ayer was
chmw&}wmgitm@ro@cv &onhsters ad- t HINMRCEsPOVRO) BI7AT6 (dals/

(2 S BBl T Ber s B T BT o2 BEnd 7287 34
]Tw? 4H)°I?M|8 (s, bﬁrozmo@l (@aﬂﬂls Ary] 3Hpeed1 @, g6 81 }rzoqmsr 96
| e conpound ifar ed y the net hod

d(@séHi) b‘b&O 4@9@&@1)& 61 (t ey 53P§Z dBlnl 71 keexpr dauth Hz,
filplino§9t4e(€ .}3 = }.5 }%z, 3NY.RM§{6£§IYB(Q&1VG). 46@ (M—Iz)l.

J= 1.5 Hz,

2.1 Hz,

EXAMPLE 29

{5-[Ethanesulfonyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-1-yl} -
acetic acid
a.) {5-[Ethanesulfonyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-
1-yl}-acetic acid tert-butyl ester: (Scheme 2)
[00146] The sub-title compound was prepared by the method of example 27,
step b.) using ethanesulfonyl chloride and was used in crude form without

purification.

b.) {5-[Ethanesulfonyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-

1-yl}-acetic acid:



(in, 4H), 7.28-7.35 (m 3H), 7.17 (d, J = 1.8 Hz, 1I—I)
7.07 (t, J =8.7 Hz, 2H), 6.81 (dd, J = 1.5 Hz,

wa@ .2006k34418H) , 5.00 (s, 2H), 4.87 (s, 2H), 2. 69PCT/USZOOS/034028
7.8 Hz, 2H), 1.73 (sext., J = 7.2 Hz, 2H), 0.95 (t, J
= 7.2 H, 3H). M5: ESI (negative): 498 (MH. WO
2006/ 034418 PCT/ US2005/ 034028 -69 EXAWVPLE 28
{5-[(2-Fl uoro-benzenesul foyt)-(4-fluoro-benzyl)-amn no
]-2-propyl - benzoi m dazol -1-yl}-acetic acid a.)
{5-[(2-Fl uoro-benzenesul fonyl ) - (4-fl uoro-benzyl)-am no

[001471 2- paRYitte oBﬁﬂ%aﬁthwdagﬁi atedydy} tha e@dthed a@sbﬂbédemtemmpw
ster: (Schenme 2 001

4] The sub-title co oun
3+ siobed by oh erodehBaTOR A AR (CRISH) § hi/ g
I I I
3o B TIPSR, ML PSR e 21
{251212( .28 4, o+ g ztlemmr)gs 8B}‘(wy4 "I }S(Hb IZIH),OT .85 lpan2%), )1- ﬁlgﬁ]tnb
ro enzoi m dazo acetic, aci
b2 Bt B b T aebp M SN s s gt
described in exanple 1, step e.) using the product
fromstep a.). 1H NI\/RédG DVBO) 6 7.76 (dd, J = 6.6
Hz, J= 13.2 Hz, 1H), = 6.9 Hz, J= 15.3 Hz,
2H), 7.28-7.34 (m 4H), 718(3 1H), 709(tJ:

8{57 gﬁ'zFlungDbenéylibé ﬁfétho%y ‘ac@ty ﬂlﬂo%@p’roﬁyla%ﬁnzcﬁfﬁldazwl-

1
f
(sext J = 7.5 H, CSIaCIt,J—75I—Iz 3H). MB:

ESI (negatlve) 498 (I\/IH). EXAVPLE 29 {
5.) Et harés-dilvoserpenzyd)-2rmethoxpreectyl)rmane InbPropybr opy! - be

ReSe R Lo caiororS: B 5Hems Roy - 2 propy -b

[00148?n20' rEtSNZ(IPf 8110)/1!0}4 860!) wansddddttera sddutior ofethe qm;duct of
0146] The sub-title conpound was [l)ared

kﬁ}amhke Wmtm)a) 640 I@gaQrb%nwl) angk @sthexy aeréylrféﬂonde (10°uL,
es uI éorrlly baﬁcﬁj tﬂ@sregétﬁ)% Iv‘)’és Cgtﬂ‘féﬂ Eto Lifbient

uri Cat

{témb&hhzg@ eﬁlamigmyIrhé 4eafchd@ rmeasbdinztsd jn EModnd2wpshegywitly
enzoi m dazo
H,0. The organic layer was concentrated to give the sub-title compound that

was used in crude form without purification.

b.) {5-[(4-Fluoro-benzyl)-(2-methoxy-acetyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid:

[00149] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). '"H NMR (ds-DMS0) § 7.33 (d, J =
8.4 Hz, 1H), 7.21-7.29 (m, 4H), 7.09 (t, J = 8.7 Hz, 2H), 6.88 (dd, /= 1.8 Hz,
J = 8.4 Hz, 1H), 4.84 (s, 2H), 4.62 (s, 2H), 3.76 (s, 2H), 2.69 (t, J = 7.5 Hz,
2H), 1.75 (sext., J = 7.5 Hz, 2H), 0.96 (t, J = 7.2 Hz, 3H). MS: ESI
(negative): 412 (M-H).



1-yl }-acetic acid: WO 2006/ 034418 PCT/ US2005/ 034028
-70 [00147] The title conpound was prepared by the

worbtsmd4gdescri bed in exanple 1, step e.) usi ngCThS2005/034028

product fromstep a.). 1H NVR (CD30OD) 8 7.46 (d, J =
1.8 Hz, 1H), 7.18-7.36 (m 4H), 6.94 (t, J= 8.7 Hz,
2H), 4.91 (s, 2H), 4.71 (s, 2H), 3.18 (g, J = 7.2 Hz,
2H), 2.83 (t, J =7.8 Hz,-ZHr, 1.85 (m 2H), 1.40 (t,
J =7.2 Hz, 3H), 1.04 (t, J=7.2 Hz, 3H). M5 ESI
(negative): 432 (MH. EXAMPLE 30 {5-[(4-Fluoro-b
enzyl) (2- met hoxy- acet ¥X)AMRILBG]I- 2- pr opyl - benzoi m dazo
| - - yl}-acetic acid a.)

FI uor o- benz tho y-ac rap
455 ﬁy l%?nﬁna%?zmn}?“ 1§uor0 gf-%@mpygb%%o gf'?@ﬁr
(Scheme 2) [00148] ﬂC?LTSC?;Cl 0.104 inmol) was

added to a solution of the product of exanple 27 step

(4G lomloc%rd%eéﬁf’ﬁ’éﬂy ﬁﬂuﬂﬁﬁﬁ@fiﬁ)%ﬁh&j&- phRLi de

(10 L, nd the reaction was
tenroisddazol- éfFﬂ}-@Cﬁth acewpléfoat}d reeten\(&hﬂngrﬂ) The

eact i iluted in o T
oorsyr oo B R0 st Bimenet Bt oG anithid of E it
(‘s@é@f@ ﬂﬁ;ﬂﬁ@?cloﬁ&j%@aﬂb‘é%ohﬂ EH ke faﬁdi "M §R@UIn crude form
purification .
{‘Sﬁlﬂwpﬂlﬁ@ﬂft@nbenzyl) (2- met hoxy- acet yl ) - ani no] - 2- pr op
yl - benzoi m dazol -1-yl }-acetic acid: [00149] The title
conmpound was prepared by the nmethod described in

expnpl £5- [ayclﬁiremmcarbwlm@mbm-mmuczﬂmhb]@mpsdwﬂ} a.).
1H NVR_( d6- DVEO) 33 (d, J= 8.4 Hz, 1H), 7.21-7.29
(hppZoIppC aZPI-égvlkﬁcetw acidy 7 2H) 6.88 (dd, J = 1.8

[001 51']1Z )J-E e (gtle gd'ﬁ?}i)oﬁd)waséorgpﬂaré@ by %ﬂ?p mefho@%egc?nbeg iH) exﬁnﬂl@

(sext.

71 Siteize.) Gdig tite @Odact fraln stef 2. Hﬂ I\MR (CDEODEﬂ 7.40 (d J=

ST FlisaH047 33 460b" LY HoERiek 0 421 (. 38D, 6.94-7.05 (m, 3H)

{b71 Qyotnps. emgmeav Bany b 4r 86 veke; penzy il 28, N0 Bepi,
opyl - ben20| m dazol -
J=4.5 Hz, 1H), 1.04 (t, J = 7.5 Hz, 3H), 0.93-0.98 (m, 2H), 0.61-0.67 (m,

2H). MS: ESI (negative): 410 (M-H).

EXAMPLE 32

{5-[Benzoyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-1-yl}-acetic
acid
a.) {5-[Benzoyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-1-yl} -
acetic acid tert-butyl ester: (Scheme 2)
[00152] The sub-title compound was prepared by the method of example 30,
step a.) using benzoyl chloride and was used in crude form without

purification.

b.) {5-[Benzoyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-1-yl1} -

acetic acid:



l-yl}-acetic acid a.)
{5-[ Cycl opr opanecar bonyl - (4-f | uor o- benzyl ) - am no] - 2- pr
wopyle/03baszoi m dazol -1 -yl }-acetic acid tert-buPgi/us2005/034028

ester: (Schenme 2) [00150] The sub-title conpound was

prepared by the nethod of exanple 30, step a.) using

cycl opropanecar bonyl chloride and was used in crude

form wthout purification72b.)

{5-[ Cycl opr opanecar bonyl - (4-f | uor o- benzyl ) - am no] - 2- pr

opyl - benzoi m dazol -1-yl} -acetic acid: [00151] The
[001531 i t | e ThenRRWIEhpoARd a8 RadpRetdlyy theendiRéd@ckcHBECn hathpld

exanple 1, step e.) using the product fron1ste83?a)3@

TSiRR.)(GhECIE Bodud grqra sicp 2. "H MM (dsIp}1SC) &
TR0t Gl 1 o 1L - B 905, e

2H), B.obizgt, J2H) .5 Hz, 201)( $6p(sext., J==7.2 Ha, BH), 0199 (t, =045 Hz,
J =7.5Hz, 3H, 0.93-0.98 (m 2H), 0.61-0.67 (m

2. M Efdnegatizghtf g €Y-Hh10 (M H). EXAVPLE 32

{5-[ Benzoyl - (4-fl uoro- benzyl ) -am no] - 2- propyl - benzoi m
dazol -1 -yl} -acetic acid a.})i
{5-[Benzoyl - (4-f | uor o- BEANFPYERRi no] - 2- propy! - benzoi ni
dazol -1-yl }- acetic acid tert-butyl ester: (Schene 2)

[ 0@i?@&etglt@—ﬁﬁ’c%Ibleh%?ﬁ)-Qﬁiﬂ%?—lz%oﬁ\ﬁ%eﬁéﬁﬁﬁ&a&@l—@)&l%—ﬁ@eﬁ_c
method ot exanple 30,” stepif.) Using benzoyl “chloride
and was used in crude formwthout purification. b.)
{5-[ Benzoyl - 84- fl uoro-benzyl ) -am no] - 2- propyl - benzoi m
da)z ol -{5-[cetyl-dé-dluore-berizgl)-aninobderaskhegzoimidazol-1-yl}-

PCT/ US2005/ 034028 -7 00153] The title conpound was
ﬁP@Hﬁ%@ggﬁémﬁﬁgwﬁgtﬁ%ﬁﬂﬁzgﬁribed in exanple 1, step

[001542-) usFHeOsubbielPEQHpsindl WahihaRd dy) the HirkthbRof LB,
7.31-7.36 )é 4H), 7.08-7.24 (m 7H), 6.82 (d, J =

tep Fpusingpeet r&;@r@g ng pps ugedgy cugde fomlthgu@glr{ﬁcgugn_,

7.5 Hz, 2H), 1.70 (sext., J= 7.2 Hz, 2H), 0.93 (t, J=

7.5 Hz, 3H). Ms: ESI (negative): 444 (MH).
b.) {5-[ Acetyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-1-yl}-

acetic acid:

[00155] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). "H NMR (d¢-DMSO0) § 7.30 (d, J =
8.4 Hz, 1H), 7.21-7.25 (m, 3H), 7.08 (t, J = 8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz,
1H), 4.85 (s, 2H), 4.49 (s, 2H), 2.69 (t, J = 7.5 Hz, 2H), 1.69-1.80 (m, 5H),
0.97 (t, J= 7.2 Hz, 3H). MS: ESI (negative): 382 (M-H).

EXAMPLE 34

{4-[Benzyl-(3-fluoro-benzenesulfonyl)-amino]-2-propyl-benzoimidazol-1-yl} -
acetic acid

a.) 4-Nitro-2-propyl-1H-benzoimidazole: (Scheme 3)

[00156] 3-Nitro-benzene-1,2-diamine (1.0 g, 6.54 mmol) and butyraldehyde
(630 uL, 7.19 mmol) were stirred in POCl; (10 mL) at 85°C for 3 hours. The
reaction was cooled to ambient temperature and poured over ice. The

resulting mixture was basified with NH4OH. The precipitate was filtered and



EXAMPLE 33
{5-[Acetyl - (4-fl uoro-benzyl)-am no] - 2-propyl - benzoimd

weazale/0k4418} -acetic acid a.) PCT/US2005/034028
{5-[Acetyl - (4-fl uoro-benzyl)-am no] - 2-propyl - benzoi m d
azol -1 -yl}- acetic acid tert-butyl ester: (Schene 2)

[ 00154] The sub-title conpound was prepared by the

met hod of exanple 30, stepda.) using acetyl chloride

and was used in crude formw thout purification. b.)

{5-[ Acetyl - (4-fluoro-benzyl)-am no] - 2-propyl -benzoi md

a%Shed with Jce wgiet iocgiae 1 d7 ¢ 80heShb-Tie coipbend trpewus dsed
was prepared by the nmethod described in exanple 1,

githouefuythgpuiiceen. pr oduct from step a.). 1H NWR
(d6-DMBO) 6 7.30 (d, J= 8.4 Hz, 1H), 7.21-7.25 (m
3H, 7.08 (t, J =8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz,
;;H) %7-2%&(1&@58#91&6&2&3116&01-2H)l)-a&tiﬁ9 dcid  fertzbityb kelter
,. 1.69-1, SH) . . Jd= 1. .. :
ﬁg)pgi()iﬁ@@g]t ily @d(&]ggtrgbﬁ-mgy@% r 11@%@74)11?y1%éet%1%21d tg/E—
: - 3= 0- benzenesul fonyl ) - am no] - 2- pr opy! -
%glﬁ[zlg&rgnlz%iae%ﬂ%%o%%%} - acetic acid a.) Propy
[00157#- Ni t PotRsipmoseytbutdkibe (180 mdhs nenol) Seherddedio § sJ166]

St ERaRe oo S (LOOTES: i ot BREROTR b PR was

Fs’%ﬂ:&g( 10 t@hpSafed B B RoMlSs. Bhsno-heawk! A tH8Butyl

cool ed to anbi ent tenperature and poured over ice. The
resteu(240ngL,ni .62 omeolhvaies laddédt anshithgiredstinpir@s stited at ambient

recipitate was filtered. and WO [ 034
E@’T‘P@%@ﬁ%@f’ VRY:Sapas] J]Hbﬁge%\%lg Hevc‘fa%vipt% ﬁl%lgclgﬁowa%@r 4% HgﬁIF)v god
Textrécted @htol dliey1Sdebtatd. t The @RFmAL Ml ctshabrewaashied edveral times
wi t hout further purification. b

(Withiveates, dripd ol MaSiteeiftiersz and %@I}Hesltr%te‘étt? i the crude
0P P B o RS s opompty v
teifil - acktate/hexafése pra(iidpgi(H36%erethyR heetpto) 1 EjvePrrgisisimen 1
Lo 05,100 T . 02 Tl B0 RIS Bt
B ) oo, VB 403 THIE-1 ANL xRS ethylacetate) (0.127 g) of the subtitle
compound (0.214 g, combined yield: 67 %). MS: ESI (positive): 320 (M+H).

[00158] Note: Regiochemical assignments were based on catalytic reduction of
both purified isomers followed by TFA deprotection to give 2-propyl-6H-
imidazo[1,5,4-de]quinoxalin-5-one (from regioisomer 1); MS: ESI (positive):
216 (M+H) and (4-amino-2-propyl-benzoimidazol-1-yl)-acetic acid (from
regioisomer 2); MS: ESI (positive): 234 (M+H).

c.) (4-Amino-2-propyl-benzoimidazol-1-yl)-acetic acid tert-butyl ester:
[00159] The sub-title compound was prepared by the method of example 1,

step c.) using (4-nitro-2-propyl-benzoimidazol-1-yl)-acetic acid tert-butyl ester

(regioisomer 2) from step b.) and 10% Pd/C and was used in crude form

without purification. MS: ESI (positive): 290 (M-+H).



stirred at anbient tenperature for 30 m nutes.
Brono-acetic acid tert-butyl ester (240 L, 1.62 mol)

woasicaddasl and the reacti on was stirred at anbPemtUus2005/034028

tenperature overni ght. The reaction was poured into
H20 (10 nL) and extracted into ethyl acetate. The
organic | ayers were washed several tines wth water,
dried over MySO4, filtered’and concentrated to give
the crude product as a brown oil that was purified by
silica-gel chromatography using a ethyl

aget af/(denane beicnectiuiohy lﬁﬁn@@—?'dpyl-b@ﬁﬁirmﬂez)olﬂeylg-l ve
regi oi somer 1 (Rf(regioisoner 1 0. 60, TLC 1:
wHasibicatMyylgs6tat e) (0.087 g) and regioi somer 2

Rf(r 0

[0016(4 1/ hg%gnég%gpﬁyﬁoacpgygil Was(%%f}d bY th? R tléOds(l)J txar?ple 27,
crprn)asing the?prbdact Eamisitaped) yhé vdis 1B8ed % crulis:folEsiwithout
(p05|t|ve) 320 (M+H). [00158] Note: Regi ochem cal
@é"élﬁﬁ H¥nt s were based on catal ytic reduction of both
purified isonmers followed by TFA deprotection to give
2-propyl -6H imdazo[ 1,5,4-de] quinoxalin-5 -one
€bHrom {Fle@en'zsdc(mfruoﬂg beﬂaﬁneﬁﬂonﬂp@mimd]vkpropylzl6 ( M+H)

Benenim gl G Dokt i Rt ehE e 1 Vo) 2554 (v
[00161? ) (%}@Brs&m@ﬁ%pmﬁ d?gmg _ng'(G)Ci@Z%mél')Wak'd@e%&vb@ DM

rt-butyl ester: sub-title conmpound was
it aph} etceatfyl wie Kz@t(ho@()aﬂg,esk afpmamal), bepzghbromide $2hyL,

b I
0 SR BUBHl B PL s oy GBS A ves
M RACE tRfveanashyl SRetateNard Welgerf OTHa orgéntib Gaster was washed
purification. Ms: ESI (positive);

zovsrbE@es withorgtesasomnosel uides r%fiu)ceclivmssur\eﬁ% give the
|4 d
Pl pPo i ARE FAC R BN BT AP hido MR R O T A2

sub- t|tIe conpound was prepared by the nethod of
usi ng praduct fromstep c.

le 27,
Zﬁ)f)g erWa‘g1 [%f‘é‘éylr@e@W%i%’e‘FW OPHB lf‘f-mn&ué‘ﬁqpé’ it i on. g
{idnlBehay, déOI g?s,lggé?{chc{gpnzenesul fonyl)-am no] - 2- pr opyl

benzoi m dazol acetic acid tert-butyl ester:
[00162]} 0016 1TheTtiide porophumtl Wasqregirep by the hahodgesadibed 3n axasnple

1 St SR R BT Aol st b o NIE (oo § 0578,

10H), 7.04 (t, J = 7.8 Hz, 1H), 6.89 (d, J= 7.5 Hz, 1H), 5.15 (s, 2H), 4.65 (s,
2H), 2.78 (t, J= 7.8 Hz, 2H), 1.74 (sext., J= 7.5 Hz, 2H), 1.00 (t, J= 7.5 Hz,
3H). MS: ESI (negative): 480 (M-H).

EXAMPLE 35

{4-[(3-Fluoro-benzenesulfonyl)-(2-methoxy-ethyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid

a.) {4-[(3-Fluoro-benzenesulfonyl)-(2-methoxy-ethyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 3)



0.206 mmol ), and stirred at 80C for 3.5 hours. The

reaction mxture was partitioned between ethyl
waceatcase1and wat er. The organi c | ayer was washedT/us2005/034028

several tinmes with water and concentrated under

reduced pressure to give the sub-title conpound that

was used in crude formw thout purification. f.)

{4-[Benzyl - (3-fl uor o- benzeh®esul f onyl ) - ani no] - 2- pr opy! -

benzoi m dazol -1-yl }-acetic acid: [00162] The title

conmpound was prepared by the nmethod described in

[oomspxarmfme shb-tileedd ohn@ls«‘i'dggaréﬁ@ecpb?dhl@hie‘cﬁdmbﬁé)&tm;ﬁe B4,
1H NVR (CD3OD) 8 7.13-7.4 , 7.04 (t, J=.7.8

Btep e])|-1)sm%1-ggon(1@-2—methqx356th@ne q}q)wassuspg ip grudgﬁ?rm wighgut

hynf%@nzm(t J=7.8 Hz, 2H), 1.74 (sext., J=17.5
) , 1.00 (t, J=7.5 Hz, 3H). Ms ESI (negative):

480 (MH). EXAMPLE 35 {4-[(3-Fluoro-b

B0z of 6 BlrbGRaEDEUT ) oty <31 -aiio) 2 Bropyl-

b | I 2-meth t hyl
blolddidiuer gubeageaganl fony| ). (2- et hoxy- et hy! ) - am no

zol m dazol -1-yl }-acetic acid tert-butyl
[00164F St er ‘TheSitteermen@miVe 22 PocadSl by the PCFhebaeosibeBto@gmple

75 [00ice) The sy 1 e comonng s 05RpRT R B
h}i?hﬁﬁ@%tzf@ﬁ hayy 78t hane ?@@IZV\@H) User(d, 7-c7.89%, fign,m.68

out urification.

{(4 2[H)34HI1 liouos 5§diadé§u3 BBV T 2%@%@%@9@ 27 fo

T’he7 ﬁ?é&%bﬂpﬁﬁ%mmﬁ?r e%lafe ’by fk ??g% »[ﬁ%l%h

A8 GhéhEde Q4g@ﬂmg e 1, step e.) using the product
fro§1§$%p:g ). :kNR (CD3OD) 8 7.44-7.47 (m 4H),

7.28-7.42 (m 2H) 7.15 (t, J= 7.8 Hz, 1H), 6.97 (d,

J= 7.8 Hz, 1H), 4.68 LEXAMPIE34. 11 (t, J= 5.7 Hz,
2H) 339(t J= 5.7 Hz, 2H), 322(s 311), 277(t

J= 7.5 1.73 (sext.

1= 7 GHEF! lm ‘bemnes‘l%sny % ngt&%mt%%@mpyl-
EXAMPLE 36. {4- [b(srszmmld@é@lol wl}em@ﬁé@dl fonyl)-(3

- et hyl - butyl ) -am no] - 2-propyl -

a.) {4-[(3-Fluoro-benzenesulfonyl)-(3-methyl-butyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 3)
[00165] The sub-title compound was prepared by the method of example 34,

step e.) using l-iodo-3-methyl-butane and was used in crude form without

purification.

b.) {4-[(3-Fluoro-benzenesulfonyl)-(3-methyl-butyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid:

[00166] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). "H NMR (ds-DMSO) § 7.64 (d, J =
8.7 Hz, 1H), 7.42-7.53 (m, 3H), 7.37 (d, J= 7.5 Hz, 1H), 7.12 (t, J= 7.5 Hz,
1H), 7.03 (d, J= 7.2 Hz, 1H), 4.63 (s, 2H), 3.94 (t, /= 6.9 Hz, 2H), 2.60 (t, /=
7.5 Hz, 2H), 1.55-1.70 (m, 3H), 1.17 (q, J = 7.2 Hz, 2H), 0.88 (t, /= 7.5 Hz,
3H), 0.75 (d, J = 6.6 Hz, 6H). MS: ESI (negative): 460 (M-H).



benzoi m dazol -1-yl} -acetic acid a.)

{4-[ (3-Fl uor o-benzenesul fonyl ) - (3- et hyl - butyl ) -am no]
WO 20@roopyB - benzoi m dazol -1-yl }-acetic acid tePCThSRoOpE/034028

ester: (Schenme 3) [00165] The sub-title conpound was

prepared by the nethod of exanple 34, step e.) using

1-i odo- 3-net hyl - but ane and was used in crude form

Wi t hout purification. b.9)76-

{4-[(3-Fl uoro-benzenesul fonyl ) - (3-net hyl - butyl ) -am no]

-2-propyl - benzoi m dazol -1-yl} -acetic acid: [00166]

The title conpound wasgpasgEsy by the net hod

described in exanple 1, step e.) using the product

fromstep a.). 1H NVR (d6- @) 7.64 (d, . J= 8.7 Hz,
1H), {4?'[(ZL%JW)Béﬂeeﬁ?neswifénylﬁr(g%%)a?gsllzy%@%m}'%JHH?PYH. 12
(t, J= 7.5 Hz, heapoimidal(lgyli-geetic aridyy 1H), 4.63 (s,
2H), 3.94 (t, J=6.9 Hz, 2H), 2.60 (t, J= 7.5 Hz,

, 205 K Lda. = g .88
& o 13 bb-biaentitodyt](-forobentyl dtifng 2 rop 30
baegahidaedl: 1-¢B0acehit bHid tANCL@HDGHG3@EhEme 3)

PCT/ 005/ 034028 -76 EXAMPLE
[00167} 4. [ ( 3he;syrtidle ga’rasaﬁm@f by s, Beghasle il Ml
%tep 2 PLARY '1=brBRIARKIY I SRARr0-beilehe a@t Was B€dddinderhde form
4-[ ("3- Fl tor o- benzeriesul fonyl ) - (4-fl uor o- benzyl ) -am no
withopt mpificatibenzoi ni dazol -1 -yl }-acetic acid tert-butyl
ester: (Schenme 3) [00167] The sub-title conpound was
prepared by the nethod of exanple 34, step e.) using

bo\br omaues-Pitlord-behAtaesfoayiy enduarndbarasl) useitio}- 2-poopytie
form wthout purification. b.
{panzoimidagelbt-ollbesesie deiil f onyl ) - (4- f | uor o- benzyl ) - ai ni n

-2- - i i . | , e

o016 SR o RARERSRBRTALeL ¥ hepdsh iRy aE o

?@ step ieb&@iﬂgﬁ%le pﬂhewféoﬁ,st@gaep 1%1 1);1\23 i((g@z(gbae d P 23d0dP (m,
romstep a.). - ,
90700 ©aE=8 Has 10 § 50 e, B9 o0 gt 78 G om,
(1474 : = 75517 - , = . ,

L 25,4 B 3 1 1Bl U A gudt s o
B3S: ESl@agdtive):: 498BI-HM H) .

EXAMPLE 38

{4-[(3-Fluoro-benzenesulfonyl)-isopropyl-amino]-2-propyl-benzoimidazol-1-
yl}-acetic acid

a.) {4-[(3-Fluoro-benzenesulfonyl)-isopropyl-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester: (Scheme 3)
[00169] The sub-title compound was prepared by the method of example 34,

step e.) using 2-iodo-propane and was used in crude form without purification.

b.) {4-[(3-Fluoro-benzenesulfonyl)-isopropyl-amino}-2-propyl-
benzoimidazol-1-yl}-acetic acid:

[00170] The title compound was prepared by the method described in example
1, step e.) using the product from step a.). '"H NMR (ds-DMSO) & 8.46 (dt, J=
1.8 Hz, J= 6.9 Hz, 1H), 8.01 (d, J= 7.8 Hz, 1H), 7.51-7.72 (m, 2H), 7.43 (d, J



EXAMPLE 38
{4-[ (3-Fl uoro-benzenesul fonyl)-i sopropyl -am no]

WO 20@@roopyi8 - benzoi m dazol -1 - yl}-acetic acid aPLT/US2005/034028

{4-[ (3-Fl uoro-benzenesul fonyl ) -i sopropyl -am no] - 2- prop
yl - benzoi m dazol -1 -yl }-acetic acid tert-butyl ester:
(Schenme 3) [00169] The sub-title conpound was prepared
by the nethod of exanple 34/- step e.) using

2-i odo- propane and was used in crude form w t hout
purification. b.)

e 1 63 Biyor s enzenesiel {90694 (dS IR PPz, am? 57 &, pHY
yl - benzol m dazol - l-yl}-acetic acid: [00170] The t| t

I
gdpquint!, has-oHep éHédZ (tt he FetrodHuek s (586 7 7 S Hz,
)

?Eﬁﬁfkf 108 enely. B3 2 0@%&“’% BAR, (306 o e

8.01 (d, J= 7.8 Hz, 751772(m2|—|),743
(d ' J WO 2006/ 034418 P%A%g%osmzs 77 8.1 Hz,
1H), 7.15 (t, J = 8 94 (d, J = 7.5 Hz,
1H). 4.57 (s, 2H), 4.12 (quint., J= 6.6 Hz, 1H), 2.74

(t, J34TBendst(4-Tipro-fheFinhearatesylfalryl)Zarbinel-2-prapil;

0.97-1.05 (M 9HpenAVBnideR-1-VggRblivaid 432 (M H).

EXAMPLE 39

{4[Be uor,0- phen thane | fonyl)-ani nQg] - 2-

ropy T rbrarph e A R YRR CrRroRy yerzormidzot ©

ﬂgcéﬁc%fdo mgﬁ,)élgget hanesul f onyl ami no) - 2- pr opyl - benz
azol - 1- tic acid: (Schene 3) [00171]

[0017lﬂ>yr| leryad(rﬁo((BOQ uI9. D92 mmobl) aachtEtI 3P0 (1do Q6249 mama]) were

g{ig%qoea sgiutlogtogglg%m)%dﬁc}s l Yirh I f sttﬁlagl) ?‘7 R géc(t) 286 mmol)

4ahti|4Uﬂ’ﬁd¥oj%€ﬂie%€§ﬁf8n§fpéh4bnd‘€1¢9ﬂfﬂlgiG) £ 2Amip]) B BERI (100h))
DCM (10 nL) and the reaction was stirred at

eamﬁltle&meathmp@atSeﬁtWEé at embich} wEpgERfere fonberasiays.e ncomplete

b d
RS S AR e 5l gD B
D) )and apﬁldiﬁ@t(golomg BQ@ ginedl))i gid -heatéddiot iB0T@I overnight.
4-f1 uor o-benzenesul f on chl ori de (20@% 0. 096 mm]))

w@\@dlﬁwéd -fluogo-peezenesid nblrphé%ier{égtmaa tW%L?é’éed
atg éhgﬁgﬁbogﬁd:lﬁ%%%ﬁ,\g@&ﬁ%h g5 e .' Fhe 4dt%bn 358 UBLRA in

e organi c ayer was
calyl eetatet &dl tvashed with H,O. The organic layer was concentrated to

give the sub-title compound that was used in crude form without purification.

b.) {4-[Benzyl-(4-fluoro-phenylmethanesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester:

[00172] The sub-title compound was prepared by the method of example 34,
step e.) using the product from step a.) and was used in crude form without

purification.

c.) {4-[Benzyl-(4-fluoro-phenylmethanesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid:

[00173] The title compound was prepared by the method described in example
1, step e.) using the product from step b.). 'H NMR (CD;OD) & 7.55 (dd, J =



give the sub-title conmpound that was used in crude
formw thout purification. b.)

wo42e(cBanuay| - (4-f | uor o- phenyl net hanesul f onyl ) - arRCTWR2@5/034028
ropyl benzoi m dazol -1-yl}-acetic acid tert-butyl
ester: [00172] The sub-title conmpound was prepared by
the nmet hod of exanple 34, step e.) using the product
fromstep a.) and was used/§n crude form without
purification. c.)
{4-[Benzyl - (4-fl uor o- phenyl met hanesul f onyl ) - am no] - 2-

5QDY}, -7 DgN2g, aﬂqa?@i (d 7 =yk}Hz, aﬂzw €631 dm, [56017.62- 711m)e
title conmpound was gar ed éH e met hod descri bed i n

Exadip), &.911(d, & =62 éIZ) Hd iSnlg Gsh&prdotuct 2}, dfsEepth 2)95

B oyt Mt B DA, s g

gl«;ggagve)74gm(m¢?1r|) 7.16-7.21 (m 5H), 7.02-7.10 (m
91 (d, 2 Hz, 1H), 5.11 (s, 2H), 4.74 (s,
2H) 4.62 (s, 2H), 2.95 (t, J = 7.8 Hz, 2H),

1.88-2.01 (m 2H), 1.0@XAMPHEZ07.5 Hz, 3H). Ms: ESI
(negative): 494 (MH. EXAMPLE 40

dé;[%gggﬁzlﬂ%%@grqf-{)gr?zrpl}?esgﬁ‘ elnesul ! %r })ylabenggllmlgiaé%ﬁqpﬁﬂ

(7- Am no- 2- propyl - benzmaﬁﬁt@aﬁfﬁi 1-yl)-acetic acid
tert-butyl ester: (Schene 3) [00174] The sub-title

%?ggogﬁ %1%‘@5 Rh ISP GG 8B 1ITf Nkt RS agraRE-Butll ester:
((Sehe:mer?o 2 pr opyl ben20| m dazol l-yl)-acetic acid

ert exa te
00174 o oty ot FREPEn il DIl of s -
S%q}? s‘iﬂgo(qtnlﬁb@'—ﬁﬂoﬁﬂtbéhﬂ01nﬁdézol l-yl) -acetic acid tert-butyl ester
Fl uor o- benzenesul f onyl am no(f ré)/p | - benzoi M da
384 sy

imIn lexgmple %ﬁ;@mpcbac{mgunécrmerbm ] oo wsp used m

| dded t | ut f
t%ede PBH&‘&?‘ “%?““%cg‘gg%n;m()lsgaig? oeeseon?mls;) ;n:jon °

4 fluoro benzenesul fonyl chloride (127 ny, 0.656
) in DCM (20 nL) and the reaction was. stjirred
dobi erif- (4tFéwe1bgn%ﬁnéswlfﬂnylﬁ2nm)u¥ -gropylrlenzopidagyl- \N@é

bt £9a tee M apg. washed with
[00175] Pyridine (53 pL, 0.656 mmol) was added to a solution of the product

of step a.) (189 mg, 0.656 mmol) and 4-fluoro-benzenesulfonyl chloride (127
mg, 0.656 mmol) in DCM (20 mL) and the reaction was stirred at ambient
temperature for 72 hours. The reaction was diluted in DCM and washed with
H,0. The organic layer was concentrated to give the sub-title compound that

was used in crude form without purification.

c.) {7-[Benzyl-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester:

[00176] The sub-title compound was prepared by the method of example 34,
step e.) using the product from step b.) and was used in crude form without

purification.



H20. The organic | ayer was concentrated to give the
sub-title conmpound that was used in crude form
weoibdemas4ipuri fi cation. c.) PCT/US2005/034028
{7-[Benzyl - (4-fl uoro-benzenesul fonyl ) -am no] - 2- pr opyl -
benzoi m dazol -1-yl }-acetic acid tert-butyl ester:
[00176] The sub-title conpound was prepared by the
met hod of exanple 34, step2e.) using the product from
step b.) and was used in crude form w t hout
puri fication. WO 2006/ 034418 PCT/ US2005/ 034028 -79
@ {7- [Benzyl (4-fluoro-benzenesulfon 1? amino]-2-propyl-
[Benz I-{Tl fl uor o- benzenesul f onyl ) - am no] 2- propyl -
nzainidadal biylli-agglif agidet i ¢ acid: [00177] The title

[001 77@2 gpngl % t\l_’l%?e ony %%161‘5 %s ?)yerptapet%hlg?{h%qgetﬂﬁé ?%ég%ﬁgq hlnexansple
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?rg%tl.ﬂs’ Gty 7—@7%&5 - %‘1_97(156@1 k(847 80r= 387ﬂz 1H),

5. E(s( 2H), 2.7 (o8t 27 +17,2 Hi)2H)VB:8 1 HStxt( dergbﬁ Hee PH), 4399 t, J
M H) . EXAMPL .
SS_‘F['?%{@%H&T M%@@ﬁ?ga‘(‘ﬁ@f - enzenesul f onyl ) - ami no]

-2-propyl - benzoi m dazol -1-yl} -acetic acid a.)

4- Fl uoro- N-(4-fluoro-3-n § ﬁ einyl)-benzenesulfonamd
e. (Schene 1) [00178] E%EM Fheé (500 L, 6.19 mmmol ) was
added to a solution of 4-fluoro-3- nitro-phenyl am ne

(1 g{5Q(ﬂ@hmbénz@[)owﬁddr&%&elﬁemmg uinfigslyd-pedphydr i de

(1.2 .19 MolpLy) g eI R91 naaeuaa@hdt he reaction was
sti rred at room tenperature”overnight. The react| on

was then partitioned between water and

ar)yani 4 FlugyeN- waﬂuméh@&om@y%bem%@lfmnﬂmldﬁafséhelaﬁa)
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an cry

4rifré-phbtas@iee(lzgnesul Ifnﬁfb)‘l) am mOﬁluc'x}emehZ@xeslﬁﬁmyl al‘ﬂonld]:
-acetic acid _tert-but ester., [00179] dyci.ne
(B e06adi maeDein RSl GEhman el e Fagiony Yoy gisd ghaoom

N@x‘fli}é&ure overnight. The reaction was then partitioned between water and

—

DCM. The organic layer was washed several times with water and
concentrated. Recrystalization from ethanol/water gave 1.57 g of the sub-title

compound as tan crystals.

b.) 4-(4-Fluoro-benzenesulfonylamino)-2-nitro-phenylamino]-acetic  acid
tert-butyl ester.

[00179] Glycine tert-butyl ester hydrochloride (7.2 g, 43 mmol) and NaHCO;
(9.0 g, 108 mmol) were added to a solution of 4-fluoro-N-(4-fluoro-3-nitro-
phenyl)-benzenesulfonamide (11.3 g, 36.0 mmol) in DMSO (36 mL). The
reaction was heated to 65°C for 5 hours, cooled to room temperature, and
partitioned between H,0 and EtOAc. The organic layer was washed several
times with H,O and concentrated to afford 11.4 g (75 % yield) of the sub-title



(9.0 g, 108 mml) were added to a sol ution of
4-fluoro-N-(4-fluoro-3-nitro-

wohewsyBi4ikenzenesul f onam de (11.3 g, 36.0 mol pCTuSBNEB4028
(36 m.). The reaction was heated to 65C for 5 hours,
cooled to roomtenperature, and partitioned between
H20 and Et OAc. The organic | ayer was washed sever al
times with H2O and concent8&ted to afford 11.4 g (75 %
yield) of the sub-title WD 2006/ 034418
PCT/ US2005/ 034028 -80 conpound as a yellow solid. M

compohuat @ 4 §el1&8ERRAFNIRS Saldul At for ThFSLVRIDSAAS 424,
C

Phsemigdid24- (4-f | uor o- benzenesul f onyl ami no) - phenyl ami no

] -acetic acid tert-butyl ester. [00180]

4- (4- Fl uor o- benzenesul f onyl am no) - 2- ni t r o- phenyl am no]

cdcet i[2-Aaind-4-{LflhobdHeykeresilfnylahiing)-phenanfnsade)ic was

di ssolved in MeCH (135 nlL) and purged with N2.

paid) terdibykil 6ptehct | vat ed carbon (3.4 g, 10% by wei ght)
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%ﬂ?@fﬂtainﬁa{ﬂevl%aé’ﬁcﬁi thixiafe 28 chieli di8c bARBROSNEE, Mhe

al cul ated for C18H22FN304S- H: "394, observed: 394. d.
[rBactidn Ehixture - wenstrs for f2ohyat aapmolenperatuopy tnd drenofilr

ey Beceis s i o s e S etk dnd dher g

Nkas WeiRntrAdde®d bfforl 30Utk Qfuagfitative yield) of the sub-titled
[ 2-am no-4-(4-fl uoro-benzenesul fongl am no

) -
shawpiadi M caladated for&oilpFNs@+Solt §94. obsaved: 3945 g,
26.8 nmmol) in EtOH (135 nl), and stirred overni ght at
70C. The reaction m xture was cooled to anbient

tEperaiy st epadreailiongladnorzipropybdacadnplhesisiiyl- t o
give the crude sub-titled conpound that was used
vicetioaid fait-bealestdir i fi cation. M5 cal cul ated for

2H2 - . Pbsek . ) .
oota 17 SRR T p o AT Bl A Bebonnit S yhharers
Jaddedr apyla Ilelntdon nicdaz@haniing44}(4aitwird-dbenzindsil fontylabun gk
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mL), and stirred overnight at 70°C. The reaction mixture was cooled to

ambient temperature and concentrated under reduced pressure to give the
crude sub-titled compound that was used without further purification. MS

calculated for CyHosFN304S-H: 446, observed: 446.

e.) {5-[(2-Chloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester.

[00182] 2-Chlorobenzyl chloride (0.27 mmol) and K,CO; (63 mg, 0.45 mmol)
were added to a solution of [5-(4-fluoro-benzenesulfonylamino)-2-propyl-
benzoimidazol-1-yl]-acetic acid terz-butyl ester (40 mg, 0.09 mmol) in CH3CN
(1 mL), and stirred overnight at 80°C. The reaction mixture was diluted with

EtOAc and H,O, and then filtered through an Extrelut column. The column



were added to a solution of
[ 5-(4-fl uoro-benzenesul f onyl am no) - 2- propyl -

woemsgBmislazol - 1-yl ] -acetic acid tent-butyl esPer/uSZd®ds5/034028

ng, 0.09 mmol) in CH3CN (1 nL), and stirred overnight
at 80C. The reaction mxture was diluted with EtOAc
and H2O, and then filtered through an Extrel ut col um.
The col utm WD 2006/ 034418- PCT/ US2005/ 034028 -81 was
washed with Et QAc, and the filtrate was concentrat ed.
The crude product was carried onto the next reaction

}%Jsh%hecﬁﬂﬁthﬂON&,eﬁnm%ifflﬂr&t@&xiag Rofdentrefedr Ik enideaidduat
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{vsas[ ea_n@h oo - hen2gxt) reastion uwithous ere fagher ptfigation: AB
?{zﬁ% benzoi m dazol -1-yl}-acetic acid. [00183]
1%} o- benzyl ) - (4-fl uoro-benzenesul f onyl') - am no
] 2 propyl - benzoi m dazol -1 -yl}-acetic acid tert-butyl

t t ted th TFA (2 nl) 2 h
onceriy - ChTamem B Peronie e A RO e ve

t H NVR (d6-DMSO) 8 7.72 2
ﬁ%&%ﬁaﬁgﬁ'@m%@q?"ﬁ (7 21 (m) oH), 6. élm (dgl)
[001 83] H) AL 5962 ChlordHenzyl)-84- ﬂ(lel;o -y eneRulBahy( - amﬁid]-,Z-proﬁ}Z

|
PP - Reets BH1d R TIer 319 BB TEA (2 L)
{i%r ERufd) 'c@ﬁc%n&@t@ay :I,ut)d' lglﬁ‘lfieldl'w BAREENEEMS anylvk-tRatine

]-2-propyl - benzoim dazol -1-yl}-acetic aci

{@nfpo8nCh T NMBe(HzPMSON S {7 lUdm) 25on7.48 & BH&»n’&%Q (Ian?r}ﬁ)@

L AL R R G DR aR e AP 6 16, 29 ot

(B8126.0amB3H) aMIs KAE3te 88 OLH, FCAS:;0350H) 514Vebserast 604,

to a solution of

[ 5-(4-fl uoro-benzenesul f onyl am no) - 2- propyl -

benzoi m dazol - 1-yl ] - acgfxav@eEdiot ent - butyl ester (40
ng, 0.09 nmmol) in CH3CN (1 nL), and stirred overni ght

at 80C. The reaction nm.xture was dil uSed vv|]t C
and Hod(3-Ghlere-herry)-(4r Bpera-benrssgsifonyD memipe -4t ium.

The col um was hespeithiddzohlwliometicapd the filtrate
was concentrated. The crude product was carried onto

t %gr 23@- (:3ﬁ%ﬂg%n%&?R@H‘fuoﬁ{luelfzeﬁéshﬁﬁnﬁ)‘-ﬁhlfiﬂoq@t-f)l%ﬁylor
{Eer{zéi&ﬂﬂ}lmwﬂwlbeu@:;d deid terttbhunylrestehdSelmmes Ul f onyl ) - ami no
[00184].] “Pr 3 rafllorobenzyl chloride (0.27 mmol) and K,COs (63 mg, 0.45 mmol)
were added to a solution of [5-(4-fluoro-benzenesulfonylamino)-2-propyl-
benzoimidazol-1-yl]-acetic acid tert-butyl ester (40 mg, 0.09 mmol) in CH;CN

(1 mL), and stirred overnight at 80°C. The reaction mixture was diluted with
EtOAc and H,0, and then filtered through an Extrelut column. The column

was washed with EtOAc, and the filtrate was concentrated. The crude product

was carried onto the next reaction without any further purification or

characterization.

b.) {5-[(3-Chloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-

benzoimidazol-1-yl}-acetic acid.



benzoi m dazol -1-yl} -acetic acid. W 2006/ 034418
PCT/ US2005/ 034028 -82 [00185]

WO 30(6(0344Th| or 0- benzyl ) - (4-fl uor o- benzenesul f onPCTAAR08/034028
]-2-propyl - benzoi m dazol -1-yl}-acetic acid tert-butyl
ester was treated with TFA (2 nL) for 2 hours,
concentrated, and purified by preparative LCVMS to give
the title corrpound 1H NV €d6-DVBO) 6 7.72 (m 2H),

7.46 (m 2H), 7.23 (m 4H), 7.16 (d, 1H), 7.10 (d,
1H), 6.76 (dd, 1H) 4.82 (s, 2H), 4.32 (s, 2H), 2.67
[00185$ [(3-Chiozo-benzyl R tA)- ﬂu&o%néénes@fbnyl)ﬁﬁnma]-QLﬁr@;ﬁ;&d

or C25H23FCIN3OAS-H: 514, observed: 514. EXAMPLE 43
{benzo1m1dazol 1-yl}-acetic acid fert-butyl ester was treated with TFA (2 mL)

Efgl &A}mgy 85 egﬁﬁéé’ l %d%ﬁﬁdfﬁ%fpl@ﬁﬁ%%ﬁé CFOW %1)&/6"1'1[{@ Rad
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a solut
[dbs¢red:ISAdr o- benzenesul f onyl ami no) - 2- pr opyl -
benzoi m dazol - 1-yl]-acetic acid tert-butyl ester (40
mg, 0.09 mmol) in CH3CN (1 nl), and stirred overni ght
at 80C. The reacti on nmBEXRAMELEAS diluted with EtOAc
and H2O, and then filtered t hrough an Extrel ut col um.

o S e B

the next reacti ol W({l ﬁ@?l purification or
characteri zation

{25) [( 4{ﬂw@mmbmz§1) (4ﬂu6fmme1b@nzmpmhfmmﬁmpw no
propyl - benzoi m dazol - -acetic acid. [00187]

{@nmmn@ﬂotywlbéﬁw aﬁ“’(f&ftfh“@dreéf—ebéﬁ%}&l?éﬁ’sl)l fonyl ) - ani no
s 7 " 82l REpE ARe Ll ek ontigpbe s it

cwaeenddedt ©da subatiqauof f[LSe(d fhyrgbepeneti foaylhfiifs)t2oppyle
thetltle conpound. 1H N 5 7.72 (in, \
7oengoipylaze]s) - -yljracgiic @Fﬁd I utylﬁstf%dzlg,l 9 q%gm(%l-?l%N
@m% a%xg Sglﬂ‘gd oqrclﬁl)m ¢ aBR0°CS Tl?e"geact‘iﬂo@én&t&e w49 dildePith
034418 CT/ US2005/ 034028

EtOAc and H,0, and then filtered through an Extrelut column. The column
was washed with EtOAc, and the filtrate was concentrated. The crude product
was carried onto the next reaction without any further purification or

characterization.

b.) {5-[(4-Chloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid.

[00187] {5-[(4-Chloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid terz-butyl ester was treated with TFA (2 mL)
for 2 hours, concentrated, and purified by preparative LCMS to give the title
compound. "H NMR (dg-DMSO) § 7.72 (m, 2H), 7.48 (m, 2H), 7.31 (m, 4H),
7.18 (d, 1H), 7.08 (d, 1H), 6.72 (dd, 1H), 4.81 (s, 2H), 4.35 (s, 2H), 2.67 (t,



-83 28), 1.72 (m 2H), 0.94 (t, 3H). M calcul ated for
C25H23FC1IN304S-H: 514, observed: 514. EXAMPLE 44
w0 30(6(034438 Di chl or o- benzyl ) - (4-f | uor o- benzenesubPtomgkgosa34028

m noj - 2- propyl - benzoi m dazol -1 -yl }-acetic acid a.)
{5-[(2,3-Dichl oro-benzyl)-(4-fl uoro-benzenesul fonyl)-a
m no] - 2- propyl - benzoi m dazol -1 -yl }-acetic acid

tert-butyl ester. (Schene-8j-[00188]

2, 3-Di chl orobenzyl chloride (0.27 rmol) and K2C03 (63
ng, 0.45 nrnol) were added to a solution of

%5 #.701(HQ R bEZ e esy! NS hiRGiafkd) for C,sH,3FCIN;O4S-H: 514,
propyl - benzoi m dazol -I'-yl]-acetic acid tent-butyl
ebsaved:44ng, 0.09 nmol) in CH3CN (1 ni), and stirred
overni ght at 80C. The reaction m xture was dil uted
with Et QAc and H2O and then filtered through an
Extrel ut colum. The ESAMRLEA4 washed with Et OAc,

and the filtrate was concentrated. The crude product

p ’ r f& LSRR BedYD)- ffﬁorﬁ %ﬁién% &B%mé‘]‘l’-p%ﬁﬁ her

cation or &0 _#} ot
{5-[(2,3-Dichlor 8° enz (4271U ioro? enzenesul fonyl)-a
m no] -2- propyl-b enzoi m dazol 1-yl -acetic acid.

20)0189{|5 -2, 3-chhloro-benzy1) -(4- ﬂuoro—benzenesulfonyl) amino]-2-
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ours, concentratéd, and purif y preparative

tromgl)vweret hédedi tol o svdmmunﬂ I5 14Hﬂumw -pergemysihyn Baming)-2-
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ABPLCN Q1 OAL,t andSblirredVBy &aight! aB86TC.f OFhe reaction mixture was
C25H22FC12N304S- H: 548, observed: 548. WO 2006/ 034418
RidtptedspobSii03wozsl Ha@qandiop fHteael through an Extrelut column.

{ﬁ}e[ {tink '\xﬁdﬁ%ﬁg@ww BRAZhd, 1! Pft]lla\fbofv%s beefngsdl e

m noj - Z-prop benzorm dazol -1-yl }-acetic aci
&ride product was camed onto the next reaction without any further
{5-[(2-Trifluoronethyl-benzyl)-(4-fl uoro-benzenesul fon
W‘hﬂﬁéﬁil%?miw%F%ﬂmrbenzm m dazol -1-yl} -acetic acid
tert-butyl ester. (Schene 1)

b.) {5-[(2,3-Dichloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino}-2-
propyl-benzoimidazol-1-yl}-acetic acid.

[00189] {5-[(2,3-Dichloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-
propyl-benzoimidazol-1-yl}-acetic acid tert-butyl ester was treated with TFA
(2 mL) for 2 hours, concentrated, and purified by preparative LCMS to give
the title compound. 'H NMR (ds-DMSO) § 7.72 (m, 2H), 7.48 (m, 4H), 7.22
(m, 3H), 6.79 (dd, 1H), 4.99 (s, 2H), 4.51 (s, 2H), 2.67 (t, 2H), 1.72 (m, 2H),
0.94 (t, 3H). MS calculated for CysH,FCI,N304S-H: 548, observed: 548.



[00190] 2-Trifl uoronethyl benzyl brom de (0.27 mol)
and K2C03 (63 ng, 0.45 mmol) were added to a sol ution
woho(eB3448f | uor o- benzenesul f onyl am no) - PCT/US2005/034028

2- propyl - benzoi m dazol -1-yl]-acetic acid tert-butyl
ester (40 ng, 0.09 mmol) in CH3CN (1 nlL), and stirred
overni ght at 80C. The reaction m xture was dil uted
with Et OAc and H20, and tHdn filtered through an
Extrelut colum. The columm was washed with Et OAc, -
and the filtrate was concentrated. The crude product
was carried onto the megAMPEa43 on wi thout any further
purification or characterization. b.)

(2-Trifluoraomnethyl-benzyl)-(4-fl uyor benz esul f.on
y{ﬁ)[&%rMPmZne%ﬂWY ThetrBpierReazenesplio fyam rRropyl-
acid. [00191] benzoimidazol-1-yl}-acetic acid

{5-[(2-Trifl uor orret hyI benzyl) - (4-fl uoro-benzenesul f on

10, “TofphAnBsanu EngL 1A ppablynag) e

prpyBbercoinidazaldt- g acetmjaqnm tert-bwll dsjerpiSehpemat) ve LCI\/IS

[00190]t( d, 1\é|)eTr1 rl)?gtn%tﬁwl%gpﬁyl glglgde m%%gg%%% mg,
gﬁ)gzm&%l) \ngpe’adae@% ft%lu@ibl}l aof @5-%5—%@%—3&1(2'%1652%@1@1%@19110)

(ztprolsﬁl)henmm@azohn-azue@eﬁ@ acld@mwzﬁs@@w pg, H4 mmol)

5 ST by 9 AR e B G TP ol
Gﬂﬁded Reiy Bohd %@'sz- anld} tha€ EiltefedaiBitahgl. gn Extrelut column.
{5-[(Cycl ohexyl) - (4-fl uoro-benzenesul fonyl ) -am ncgg ”Fhéo

Tp yolunkye W2s e z‘mthﬂt AP, %ﬂfbthecﬁlgé‘ied”%sé%oﬂlc%’f

SEE] B ST il ?@%331 10 sEasgol e 5@23%%6‘%“
GafieationbréhampRliYationer e added to a sol ution of

5- (4-fl uoro-benzenesul f onyl am no) - 2- pr opyl -
benzoi m dazol 1 yl]-acetic acid tert-butyl ester (40

at B SOég 9[ r eact | ?ﬁi%}ﬁ%g hOIO%%Z%ésﬁlﬁ@rgllpyrﬁfr%ﬂb\ght

m xtu [uted wt'h
Phsh cammﬂatzhlehyf}l -bdetic @ecidt hr ough an Extrel ut col um.
The col unn_ ) t trat
(0019155 co{ég[é?ﬂT q’@\ﬁmﬁﬂg (‘E&]BBIE?CIPCHZ%?H]S%WA %Ié%}gilz 0

tp?Spﬁ%thiﬁﬁ&szpILyw s b tacRI-A BTt Nester Bk thdaGell with THA
(2 mL) for 2 hours, concentrated, and purified by preparative LCMS to give
the title compound. '"H NMR (ds-DMSO) & 7.88 (d, 1H), 7.72 (m, 2H), 7.62
(m, 2H), 7.44 (m, 3H), 7.32 (d, 1H), 7.23 (d, 1H), 6.86 (dd, 1H), 5.03 (s, 2H),
4.95 (s, 2H), 2.67 (t, 2H), 1.72 (m, 2H), 0.96 (t, 3H). MS calculated for
Ca6H23F4N304S-H: 548, observed: 548.

EXAMPLE 46

{5—[(Cyclohexyl)—(4-ﬂuoro-benzenesulfonyl)-amino]-2-propy1—benzoimidazol—
1-yl}-acetic acid

a.) {5-[(Cyclohexyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-

benzoimidazol-1-yl}-acetic acid tert-butyl ester. (Scheme 1)



characterization. b.)
{5-[ (Cycl ohexyl)-(4-fl uoro-benzenesul fonyl)-am no]-2-p

woamelo34tagnzoi m dazol -1 -yl }-acetic acid. [0019BLT/US2005/034028

{5-[(Cycl ohexyl)-(4-fluoro-benzenesul fonyl)-am no]-2-p

ropyl - benzoi m dazol -1-yl}-acetic acid tert-butyl

ester was treated with TFA (2 nL) for 2 hours,

concentrated, and purifieddby preparative LCM5 to give

the title conmpound. 1H NMR (d6-DVMSO) 6 7.81 (in, 1H)

7.42 (m 3H), 7.08 (d, 1H), 6.79 (dd, 1H), 4.98 (s,
[00192 H) @y&ﬂoh@kﬁ brbifide %0 27 rﬁﬁml)Z:!uﬂd. K;c@@ (631 mé,HD 451111@@1)
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Rl parvied eoﬁtdd&lé hoxta reotion i withaft any further purification or
[ 5- (4-f.| uor o- benzenesul f onyl am no) -
Qh?ﬂr%tﬁ??a%?é‘nzm m dazol -1-yl]-acetic acid tert-butyl
ester (40 ng, 0.09 mol) in CH3CN (1 nlL), and stirred
overni ght at 80C. The reaction mxture was dil uted
Wi h  BBEMCyel nbexsDais-Bumto-bhagentsul foayb-dntine lodrgrepatr

.The. col um was washed w th Et OAc,

trelu
Eﬁazwéﬁzrﬂl It RsfiSdidoncent r ated.  The WO 2006/ 034418
[00193§’CT I USZ0Q84E3HEEH) - (4= ﬁnﬁ)rﬁlb@ﬂﬁ:nﬁit@ﬁﬁgl) a\ﬁﬁﬁo]c répstt ont o

next reaction w thout any furt ication or
dicaraistidazol-dtvil pacetis, acid tert-butyl ester was trea ed w1th TFA (2 mL)

4- Chl h t
3591[2)110&(% R QAN RS ol dald HERAS REpRERRS Ut
uﬁ@giﬂENMR (ds-rl])MSO)8781h(m 1H), 7f42 (m, 3H), 7.08 (d, 1H)
SRENELS e”f¥%%n§%}¥%9@aéizHi,ﬁ§{9?@€6  eadmy
t t - e
fﬁ Pg%gn%eﬁﬁﬁate ( ﬁﬁrly?e ’b}ﬁ rééﬁ?;%?§§5fﬁwﬁr
t©Z4H&P‘D‘E0ﬁ$1éI.t4r72J @bsemdrmad 1H NMVR (d6-DVSO) 6 7.71
(m 2H), 7.41 (m 2H),

EXAMPLE 47

{5-[[2-(4-Chloro-phenoxy)-ethyl]-(4-fluoro-benzenesulfonyl)-amino]-2-
propyl-benzoimidazol-1-yl1}-acetic acid
a.) {5-[[2-(4-Chloro-phenoxy)-ethyl]-(4-fluoro-benzenesulfonyl)-amino]-
2-propyl-benzoimidazol-1-yl} -acetic acid tert-butyl ester. (Scheme 1)

[00194] 4-Chlorophenyl 2-bromoethyl ether (0.27 mmol) and K>CO; (63 mg,
0.45 mmol) were added to a solution of [5-(4-ﬂuoro—benzenesulfonyllamino)-
2-propyl-benzoimidazol-1-yl]-acetic acid tert-butyl ester (40 mg, 0.09 mmol)
in CHsCN (1 mL), and stirred overnight at 80°C. The reaction mixture was
diluted with EtOAc and H,0, and then filtered through an Extrelut column.

The column was washed with EtOAc, and the filtrate was concentrated. The



7.28 (m 3H), 7.11 (d, 1H), 6.95 (d, 1H), 6.82 (m

2H), 4.66 (s, 2H), 3.98 (m 4H), 2.71 (t, 2H), 1.72
wOmoeaBh4180. 99 (t, 3H). MS cal cul ated for PCT/US2005/034028

C26H25FC1IN305S- H: 544, observed: 544. EXAWPLE 48 {

5-[ (4- Fl uor o- benzenesul f onyl ) - (3- phenyl - propyl ) - am no]

-2-propyl - benzoi m dazol -l -yl }-acetic acid a.)

{5-[ (4- Fl uoro- benzenesul f 08§+ ) - ( 3- phenyl - propyl ) - am no

]-2-propyl - benzoi m dazol -1-yl}-acetic acid tert-butyl

ester. (Schene 1) [00196] 1-Brono- 3-phenyl propane

CRrd 7 prmtt) v cAel 304103 tHED neft: 4&actibAOWIthy@r anpdfietier
to a soI ution of [5-(4-fluoro-benzenesul fonyl am no) - 2-

profgdtiopen ebirattdazaion. 1-yl | -acetic acid tent-butyl
. ester (40 mg, 0.09 mmol) in CH3CN (1 nL), and stirred
overni ght at 80C. The reaction m xture was dil uted

Wit h ﬁb'%(ﬁ(lﬁlo‘r@@helﬂj‘k@) Jihg1]-(Bifluogs-BendchesulphyBamino]-
Extrel ut col umm. colum was washed wi th Et OAc,

élrmopﬂé)eﬂiq’lﬂ}l@%@lw]va}é}'%ﬂ@éﬁtdr ated. The crude product
[00195)@S 2. 15 8[[29@ 4 BRI #ﬂgn hgga(]ﬁtﬂ&?%%ﬁiéﬂeéumﬂyl)fa&mh&nef

n or chnar a
{25p1{oﬁﬁ1 H_dnU@hﬁdng%ﬂ}a-&détfoo ngitl) t-ef@alpyile a;tbr pvaspirkdtedinvitio

St oaLifer PEPHUssobR At D gy Bpparative COMS to

| SRS
jerg e R o BRI @P”M§@§§2’{*F‘2“‘;c. DL G
&s2%fm vﬁi) 7rld aide ) 6.95 [HAH)26.82 Xm, 2HD, 266 (u2l), 3.98 (m

R0 o] S Cantolinh O il VaB B 5 s P Radefy BF

le 7 7.11 (d, 3 6.82
Cﬁ)éﬂzsﬁmN%H Skﬁ?og%@(k?Mzro 2(71 (tH) oH) | 2.(23“0

(m 2H), 1.72 (m 2H), 1.58 (m 2H), 0.99 (t, 3H). M
cal cul ated for C27H28EN3OVPE H 48508, observed: 508.
EXAMPLE 49

{5- [&4 FI uor o- benzenesul f on ( 3- phenoxy- pr opyl )

0] - 2{pldpFinoroesnzenasiifond)-( p n}v1~a¥9@t/1)cana€1>h2-£f9py1'
{5- [(4 FI uor o- behezerémidazoinly)}-4tipreifoxy- pr opyl ) - ani n
0] - 2- propyl -

a.) {5-[(4-Fluoro-benzenesulfonyl)-(3-phenyl-propyl)-amino]-2-propyl-

benzoimidazol-1-yl}-acetic acid tert-butyl ester. (Scheme 1)

[00196] 1-Bromo-3-phenylpropane (0.27 mmol) and KyCO; (63 mg, 0.45
mmol) were added to a solution of [5-(4-fluoro-benzenesulfonylamino)-2-
propyl-benzoimidazol-1-yl]-acetic acid zert-butyl ester (40 mg, 0.09 mmol) in
CI—i3CN (1 mL), and stirred overnight at 80°C. The reaction mixture was
diluted with EtOAc and H,0, and then filtered through an Extrelut column.
The column was washed with EtOAc, and the filtrate was concentrated. The
crude product was carried onto the next reaction without any further

purification or characterization.

b.) {5-[(4-Fluoro-benzenesulfonyl)-(3-phenyl-propyl)-amino]-2-propyl-

benzoimidazol-1-yl}-acetic acid.



benzoi m dazol -1-yl }-acetic acid tert-butyl ester.
(Schenme 1) [00198] 3-Phenoxypropyl brom de (0.27 mmol)
wanwe2aa8 (63 ng, 0.45 nmmol) were added to aPeDiUSRI06/M34028
of [5-(4-fluoro-benzenesul fonyl am no) - 2-
propyl - benzoi m dazol -1-yl]-acetic acid text-butyl
ester (40 ng, 0.09 mmol) in CH3CN (1 nlL), and stirred
overni ght at 80C. The reac87on mixture was dil uted
with Et OAc and H2O, and then filtered through an
Extrelut colum. The colum was washed wi th Et OAc,
[oo1 97Pnd the_[f4- thﬁﬁ@e&%ﬁesﬁﬁﬁﬁﬁ}lﬁ @n@@l-pﬁw) SHHOP2prosict

was carried onto the next reacti on w t hout an¥ further
pamzoﬁmtﬁamlolnyld raccha aeidtrentbatil iestier wes jreated with TFA (2 mL)

%ﬁ’r% B e O EEE AR B ERE DY SRR UP OB A

| UDRBIDRAZONEST) § O3 I(; LED.IHENENY2HR) OIRA (m. S
7]drlt (DGE06.52 (o 1hhat o8 Satiil), GHLTIR B5Tts 2H). 360 (m,
DRHE 7 TRE SRl 213, (RO BT 0.5 Sy R SR Falefuld by

@ HAFN;0.8-H05@8Nobsdlyed: 6088 (m 4H), 4.62 (s, 2H),
3.99 (t, 2H), 3.74 (t, 2H), 2.72 (m 2H), 1.71 (m
4H), 0.99 (t, 3H). Ms calculated for C27H26FN305S- H:
524, observed: 524. WWOEXGMWPDB4418 PCT/ US2005/ 034028
- 88 EXAMPLE 50

B e

{5 [ (4- Fl uor o- be Rs¥ouitareln I?P‘f}gro benzyl) am no

]-2-propyl - benzoi m dazol -1-yl}-acetic acid tert-butyl
eﬂ er. {5([3@ oJe)sn;{eQ@aﬂﬁhyﬁ (§qu@ﬁ@@qﬁ5yy1)iaﬁmm1q3pfo@ym
K2C03 (63 ny, mmol) were added to a

Mmmr}azgf 1-y1}- acetlc acid tert-butyl ester. (Scheme 1)

5-(4- or 0- benzenes lfo
0019 engoi# Soong PR DATRER, fRR0: (B me %0
. RBreadded 1o a Giddéidn ()il [Eﬂ(é} ﬂuafdibﬁtzbndsalfomdennimg-ﬂt—

at 8 C The reaction mxture was dil ut%p(with Et
amapyieenzeimidazak iy -aacte @endtfﬁfffﬁwﬂ eghsr 44 mg GO° g

\A(glgh con(gg?r%{“ ’%d%gg%% pr %Scct a]m\/%aIseggtél(iﬂlr %ﬁel%ﬁ%)eﬁtwgs

t e withreaotd el WOhand tienyfiltared Heoughuan fFixtratut enluom.
The column was washed with EtOAc, and the filtrate was concentrated. The
crude product was carried onto the next reaction without any further

purification or characterization.

b.) {5-[(4-Fluoro-benzenesulfonyl)-(3-phenoxy-propyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid.

[00199] {5-[(4-Fluoro-benzenesulfonyl)-(3-phenoxy-propyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid zert-butyl ester was treated with TFA (2 mL)
for 2 hours, concentrated, and purified by preparative LCMS to give the title
compound. '"H NMR (dg-DMSO0) § 7.62 (m, 2H), 7.30 (m, 6H), 6.88 (m, 4H),
4.62 (s, 2H), 3.99 (t, 2H), 3.74 (t, 2H), 2.71 (m, 2H), 1.71 (m, 4H), 0.99 (t,
3H). MS calculated for Co7HsFN305S-H: 524, observed: 524.



characterization. b.)

{5-[ (4-Fl uor o-benzenesul fonyl)-(3-fl uoro-benzyl)-am no
w-2006pB0ny| - benzoi m dazol -1-yl }-acetic acid. pO0AB1j05/034028

{5-[(4-Fl uoro-benzenesul fonyl )-(3-fl uoro-benzyl)-am no

]-2-propyl - benzoi m dazol -1-yl}-acetic acid tert-butyl

ester was treated with TFA (2 nL) for 2 hours,

concentrated, and purifieddy preparative LCMS to give

the title conpound. M cal cul ated for

C25H23F2N304S- H: 498, observed: 498. EXAMPLE 51

{5-[ (4-Fl uoro-benzenesgixAsaB1lB 5¢3-trifl uoronet hyl - benz

yl ) -am no] - 2- propyl - benzoi m dazol -1-yl }-acetic acid

{ 5 [ (iri(#erewazb&@%Pzﬂ@ﬁég%ﬂ)oﬁyﬂ%@?sbs{l%x!kﬁragwé-ﬁé&fﬂk}ﬂ: benz
yl)-anino] - 2- pregszpinydesadilnylgrasefic a¢id| 1 - aceti ¢ aci d
tert-butyl ester. (Schenme 1) [00202]

%ay Lfé’kL[@%_ﬁ'gﬁg%xlﬁ)%ﬂesﬁifoﬂm@-ﬁﬁo{oobe%&ymﬁhﬁo]azxgrdﬁ%m3

wer e added to a solution o
béazodmidanolr bylearztn edid térbhytyhesterofScheme 1)

el T R S FR P
QRE NidgBd t8ta &Bfatiod her ;? 6o - B bnbs gl fyRSan(¥o)-2-propyl-

2006/ 034418 PCT/ US2005/ 034028 -89 diluted with Et OAc

danzoip@azehtiytltesati¢ adid erebutyheserdHO are, BQ%emed) 18 SHMAN
e _.col um,. wa. h b ] '

1§ Frianeh SRt iBmRtar oG, TetfaciBR il wigh ShiE8,

RO cl @ACHI®Nandl th&o Giltex@d thfough harExtpeluti dolwan.i dhe @olumn
characteri zati on.

b.
{(esvshed with @t@&qz@&@e (g MRS Cc9nqenipiedo MBASTH PTasiics
Ea()%_z gg%n%f?] ofto OBt PERGGH " ARAR! sy Yh&C pldificAfond or

{chalfaC#riFhticar. o- benzenesul fonyl ) - (3-trifl uoronet hyl - benz
yl')-am no] -2- propyl - benzoi m dazol -1-yl }-acetic acid
tent-butyl ester was treated with TFA (2 nL) for 2

r'S, (SCRRGHS- SASnPHI(B IR Fb-BinAN)PRRIS]-D MRy EVE
trlg)ugi v{eSCR!ti]he t??ﬁgﬁggnpoagg.(gl\t}éﬁcal clbzﬁ]ga)t ed f}or%o
G680 A-SA Hacekid @cidobser ved: 548. EXAMPLE 52 15

oozt &, YRGS A L RFFReRUh AL o 3 -2
benzoimidazol-1-yl}-acetic acid tert-butyl ester was treated with TFA (2 mL)
for 2 hours, concentrated, and purified by preparative LCMS to give the title
compound. MS calculated for C,sH3F2N304S-H: 498, observed: 498.

EXAMPLE 51

{5-[(4-Fluoro-benzenesulfonyl)-(3-trifluoromethyl-benzyl)-amino]-2-propyl-
‘ benzoimidazol-1-yl}-acetic acid
a.) {5-[(4-Fluoro-benzenesulfonyl)-(3-trifluoromethyl-benzyl)-amino]-2-
propyl-benzoimidazol-1-yl}-acetic acid tert-butyl ester. (Scheme 1)

[00202] 3-Trifluoromethylbenzyl bromide (0.27 mmol) and K>;CO; (63 mg,
0.45 mmol) were added to a solution of [5-(4-fluoro-benzenesulfonylamino)-
2-propyl-benzoimidazol-1-yl]-acetic acid fert-butyl ester (40 mg, 0.09 mmol)
in CH3CN (1 mL), and stirred overnight at 80°C. The reaction mixture was



a.)
{5-[ (4-Cyano- benzyl)-(4-fl uoro-benzenesul f onyl ) - am no]

WO 20@roopyB - benzoi m dazol -1-yl }-acetic aci d tePCTSRop5/034028
ester. (Schene 1) [00204] 4-Cyanobenzyl brom de (0.27
nmmol ) and K2C03 (63 ng, 0.45 nmol) were added to a
sol ution of
[ 5- (4-fl uor o-benzenesul f on§? ani no) - 2- pr opy! -
benzoi m dazol -1-yl]-acetic acid tent-butyl ester (40
ng, 0.09 mmol) in CH3CN (1 nlL), and stirred overnight

AtuBAGit TROAR AR 19JD, Nind! tHere fil@feddihkdiigBternEL fheluEt Mmn.
and H2O, and then filtered through an Extrel ut coJ unn.

Tihe cobimumivas weshedawite EtQAchat hadiltaiedvasheoneeniaied ethe
}Ic\:’ﬁlzieﬁ ggcfd%@{ . C%se%arﬁ-gﬁe%%“ﬂ% %%?ﬁ rl‘f'%]ctioﬂ'a%viﬁ?ﬁtr I ? Rifner

reacti on w thout “any er puritication or

fiogicRr drzAbiaomRrizdtion.
5-[ (4- Cyano- benzyl ) - (4-fl uoro-benzenesul f onyl ) -am noj
-2-propyl - benzoi mdazol- | -yl} -acetic acid. [00205]

- - - - | . '_
5 L SyeRmeRe by ashegoResb o3y g 20
esé@-beasoinidabet-ylji-adetid Beid( 2 nl) WO 2006/ 034418
PCT/ US2005/ 034028 - 90 h , d. d
100203)ur 1 1 Gel By eSO RS T om G op o2
?W%&oi%ﬂﬂ%l S0 dRBRhidSrerr-thdyl SBrerAills trebtdBwith ITFA
C7.16 (m 2H), ~ 6.78 (m 1H), 4.92 (s, 2'_2;’ 4. 33
(@ mRHjor 2h@5s,( ¢concathated] agd pprifie@ Hy prepapgivet LECMSHp. g1Ks
{5-[(4-Trifluoromethoxy-benzyl)-(4-fluoro-benzenesul fo

nyl ) - am - 2- | - b [-1-yl}- ti id
ay)) am no] pr opy E%i’ﬂt%zo yl }-acetic aci

{5- [ (4-Trifluoronet hoxy-benzyl)-(4-fl uoro-benzenesul fo
nyl ) 8(A0lyanbaizghyk-fhonebinvedesitfony vhlinaleBpiapyhci d
tert-butyl ester behbhaimRolld-y}0806hcid

4-Tri fl uoronet hoxybenzyl brom'de (0.27 mml) and K2C03

( mol ) were added to ai sol ution
ulf

63 ny 0. 45 gf
[® ( 4- t5-I(Grapedeands-eey beppamgyulfony])-amino]-2-propyl-
5 S RAERAZAL 1) - i i dt ent - but yl
é"s@%‘?ﬁgﬁﬁ%ﬁé Zﬁb%%ﬁ%ﬁ%eﬂﬂubi%ﬁ_t%%&@?ﬁ&ﬁﬂ%) and stirred
[00204)Ver ni 44QtyamdbeBP(T. brdinaler (@20t mmmonandt Kiy@OWES mgdj 0.45 einol)
with Ef OAc, and H2O, and_thep filtered rough
ExePetdedct antplutiop &P dar ek eeS rony ) rgropyl-
b iR afidlt LR-ScefR 9cRaBS Bty dkteH(40TRE, 0.09 mmol) in CH;CN
(1 mL), and stirred overnight at 80°C. The reaction mixture was diluted with
EtOAc and H,0, and then filtered through an Extrelut column. The column
was washed with EtOAc, and the filtrate was concentrated. The crude product

was carried onto the next reaction without any further purification or

characterization.

b)) {5-[(4-Cyano-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid.

[00205] {5-[(4-Cyano-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid zerz-butyl ester was treated with TFA (2 mL)



crude product was carried onto the next reaction
W t hout any further purification or characterization.

WO .2)06/034418 PCT/US2005/034028
{5-[(4-Trifluoromethoxy-benzyl)-(4-fl uoro-benzenesul fo
nyl)-am no] - 2-propyl - benzoi m dazol -1-yl}-acetic acid.

[ 00207]
{5-[(4-Trifluoronethoxy-befyl)-(4-fluoro-benzenesul fo
nyl)-am no] - 2-propyl - benzoi m dazol -1-yl }-acetic acid

tent-butyl ester was treated with TFA (2 nL) for 2

HOU? Soug0OGRBhAEE Obndapﬁ@hﬁl@a rblyfpre;shrawepww a;t gwe tlieQ{iﬁ‘e
to glvethetltle coeroun '
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G2HHRBS 6A¥30Iated Hor E5H,;FNIDsSFN 507, DbskrvedO5AN06/ 034418
PCT/ US2005/ 034028 -91 EXAMPLE 54 {
5-[ (2- Cyano- benzyl ) - (4-fl uoro-benzenesul f onyl ) -am noj
- 2-propyl - benzoi m dazgikAmMplLEsacetic acid a.)
{5 [ (2- Cyano- benzyl) (4-fluoro- benzenesul fonyl) arri no]

| - benzoi m dazol -| -y etca ert.-
oot B ksipameop sur])- G s rlmy Ao by

nol ) and KZCOQOPB% grgoingdagg]- }f‘cet"ﬁé}c added to a
sol uti on of

[y (4-4sl [g@ ﬁ%fﬁﬁ?&ﬁaﬁ&w bapylamMvto geﬂeﬁé’s\ﬁhfonyl) amm J
benzoi m dazol -1-yl]-acetic acid tent-b é ester
£

rﬁ;propyla@enmmn)iaz@ 16}‘13@5‘48&(( emldﬁ@)’f-bléﬁlcbstm ]@@n‘tﬂ/)ar ni ght

00206 T BfererRgi s rel b ERF SR Bl iebotlitfe

Thes ﬁﬁhdlmera\@@deaa@rpegbwﬁdrhofc‘[tsqac:ﬂu@admhmeiulfohmhﬁno)
was concentrated. The cr udmg/)r oduct was carried onto

tzwpropﬁkbememdaml Inyaexidtc temwtmbpst@fuwpfm&aq P mmael)

(AR EATEL A St st 8 B o TS retny s 8
cﬁhﬁd‘dowh Etb)?ttz mdtgoz ahd ﬂheyll filtered througlc bl Exfroi2 (ael_lumn.
{5-[(2-Cyano- benz%]) (4-fl uoro-benzenesul f onyl ;h%
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teifichtibreor characterlzatlon

b.) {5-[(4-Trifluoromethoxy-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-
2-propyl-benzoimidazol-1-yl}-acetic acid.

[00207] {5-[(4-Trifluoromethoxy-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-
2-propyl-benzoimidazol-1-yl}-acetic acid tert-butyl ester was treated with
TFA (2 mL) for 2 hours, concentrated, and purified by preparative LCMS to
give the title compound. '"H NMR (ds-DMSO) 8 7.72 (m, 2H), 7.44 (m, 4H),
7.23 (m, 3H), 7.16 (d, 1H), 6.79 (m, 1H), 4.88 (s, 2H), 4.54 (s, 2H), 2.68 (t,
2H), 1.72 (m, 2H), 0.95 (t, 3H). MS calculated for CysH3F4N30sS-H: 564,
observed: 564.



conmpound. MS cal cul ated for C26H23FN404S+H:. 507,
observed: 507. EXAMPLE 55

w3e(cBanust hi azol - 2- yl met hyl - (4- f | uor o- benzenegdairfusenpsp34028

-am no] - 2- propyl - benzoi m dazol -1-yl }-acetic acid a.)
{5-[ Benzot hi azol - 2-yl net hyl - (4-f | uor o- benzenesul f onyl )
-am no] - 2- propyl -benzoi m dazol -1-yl}-acetic acid
tert-butyl ester. (Scheme-9)-[00210] 2-Brononet hyl
benzot hi azol e (0.27 mmol) and K2C03 (63 ng, O0.45

nmmol ) were added to a solution of

[5-(4-fl uoro- benzenesuEmM]mero) - 2-
propyl - benzoi m dazol - 1-yl]-acetic acid tert-butyl

ester (40 ng, 09 nmmol) in nd stirred
over fi- gﬂxtcﬁnomyliﬁ%ﬂwe@cbqnéwwcl??fga)é IRZ%’] r°P yl-
2006/ 034418 PCT/ bszoosidezddad)-aceiic #id ut ed with Et OAc
and H2O, and then filtered through an Extrel ut col um.
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Sncentily SR ABRYAadhlon By feo MOy kel L pREL e
menzOmnehzd)I}-byl}V\Meho atiddery-bhiyt esten (Sqhamiefl) cati on or
har a riz
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{b@n@@mmohwﬂeﬂce@c gtidsernutyl aster (46 mes. 09 amebin (@i

(AREEhe RS el g5ty Ay

im@m& andlOAAE, Mridathesl filtered tﬁi:dhighiaﬁCE)trpehnrc&)ﬂlﬁﬁmt mhe coivith
give the title conpound.

(vms vgmq}med VithEtOdyc, ang) the-;ﬁlty@}‘e “%a;comq)rlgratyd 45 he ,q;pde M]:Bc?uct

g oy B ol bt Sepp il gl fler Quiticqen or
gi%gﬂfgkggmfor C26H23FN404S2+H: 539, observed: 539.

{5 [But 2-enyl - (4-fluoro-benzenesul fonyl)-am noj] -2-pro

F Bu{gz[gg '@R&ﬁ& ?L’mf)}l)u%" ﬂﬁ%o %ﬁién‘ésﬁfdn?l)aalﬂmo] 2—pr0P3’1“

enzenesul fonyl ) -aini noj -
dnmkmnb@nzbﬂnﬂhamﬂkékuyl} acetlc aC|d tert-butyl

ste 0 Cr ot

[00209] 4 Kzféogg%grgnﬂé)en%ﬁ) éll p)be lPonyB anglno]ZZ-propyll)
benzoimidazol-1-yl}-acetic acid zerz-butyl ester was treated with TFA (2 mL)
for 2 hours, concentrated, and purified by preparative LCMS to give the title
compound. MS calculated for CpsHz3FN4O4S+H: 507, observed: 507.

EXAMPLE 55

{5-[Benzothiazol-2-ylmethyl-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid

a.) {5-[Benzothiazol-2-ylmethyl-(4-fluoro-benzenesulfonyl)-amino]-2-
propyl-benzoimidazol-1-y1}-acetic acid tert-butyl ester. (Scheme 1)

[00210] 2-Bromomethyl benzothiazole (0.27 mmol) and K,COs (63 mg, 0.45
mmo]) were added to a solution of [5-(4-fluoro-benzenesulfonylamino)-2-
propyl-benzoimidazol-1-yl]-acetic acid tert-butyl ester (40 mg, 0.09 mmol) in
CH3CN (1 mL), and stirred overnight at 80°C. The reaction mixture was



added to a sol ution of
[ 5-(4-fl uoro-benzenesul f onyl am no) - 2- propyl -
woemsgBmislazol - 1-yl]-acetic acid tert-butyl eBCE®USENS/034028
ng, 0.09 mmol) in CH3CN (1 nL), and stirred overnight
at 80C. The reaction mxture was diluted with EtOAc
and H20, and then filtered through an Extrel ut col um.
The colum was washed wit® EtOAc, and the filtrate
was concentrated. The crude product was carried onto
t he next reaction wthout any further purification or
qggfeatz?ﬁ{ EZ@AL QRd TD, 20@6:h 6341412 dREEE20 05+ 1834108 Bumn.
{Ibe [cshmmweﬁwasl(eal with &@Asetikthe Silirpisias) congimigieds - Pho

Rl RS, Ml Eittip - oeb Rt Feclon | pitedl] any ther

putifichnzeichirtd@gntationy| } - acetic acid tert-butyl ester
was treated with TFA (2 nL) for 2 hours,
concentrated, and purified by preparative LCMS to give

jf;}z t I{E s[e 3 Vegﬁ%ﬁdﬂ%ﬁh “nglo% BehAREuf AV ARNRASS- H.

b&xﬁﬁbeEKMnhbnﬂybyamumn¢a@dpropyl benzoi m dazol -1 -yl ]-
acetic

[00211] 4. ¢ er{tsatét‘i{lwal}‘@éqlﬁoﬁ]ﬂeél?ﬁlr{é -fhiope PP‘geBTFé‘hf?}l%l?na%l}o]azt eti

? Q51 beliRFitidabit i kl}e&!eﬁ& acldSeResRy1 2ster G kifdated With TEA
ert-butyl ester hydrochloride (4.1 g, 29.4 mol) and

N2 HUCBfor (25hdurgy, cogdentratadp apd warifed iy edepamtye JSTMS| toreive

e T Rt

r(ﬁﬁQH)O’MS\@% heptezs ta, 98Y; 69 (& 1HUs.33 (@ acei)gd 39 @s,r23)m
erature, an partitioned between Et OAc.
o G B 02 By EFOMRES (e BB VA A Fot P OB

once ed to afford the sub-title conpound. M
agggtﬁ SSVeg' @ﬁ C17H25N306+H: 368, observed: 368. b.)
(2-Am no-4-tert- butoxycarbonylanino-phenylanino)-aceti
c aci-d tert- butyl est el g
(4-tert-Butoxycarbonyl am no- tro- phenyl am no) - acet i
c acid tert- butyl ester (10.8 g, 29.4 mmol ) was
d{ 5 Exlt\2eehyil4(4 G- i endsy! famyd)-pmimgd &-prapylkbel2oimidazol-1-
Pal | adi um on acti vat edytaidetio atid. 2 g, 10% by wei ght)
was added,

a.) {5-[But-2-enyl-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid tert-butyl ester. (Scheme 1)

[00212] Crotyl bromide (0.27 mmol) and K,COs (63 mg, 0.45 mmol) were
added to a solution of [5-(4-fluoro-benzenesulfonylamino)-2-propyl-
benzoimidazol-1-yl]-acetic acid zert-butyl ester (40 mg, 0.09 mmol) in CH3;CN
(1 mL), and stirred overnight at 80°C. The reaction mixture was diluted with
EtOAc and H,0, and then filtered through an Extrelut column. The column
was washed with EtOAc, and the filtrate was concentrated. The crude product
was carried onto the next reaction without any further purification or

characterization.



and the reaction mxture was charged with a ball oon of

H2. The reaction mxture was stirred for 3 h at room
woenp@satisire, and then filtered through a padPof/uUS2005/034028

celite. The celite was washed with MeCH, and the

filtrate was concentrated to afford 2.1 g (22 %- two

steps) of the sub-title conpound. M5 calcul ated for

Cl7H27N304+H 338, observ&td- 338. WD 2006/ 034418

PCT/ US2005/ 034028 -94 c.)

(5-tert-But oxycar bonyl am no- 2- pr opyl - benzoi m dazol - 1-y

ac hy1)laf38d]63-propyl-
Bét yr gf e%ty%ghﬁo(ﬂglsdo‘r@%%iegéﬁrﬁgl g,)andg%}c et Toclzo yacl d (7

Ucnzps)udmmlé -ylaehdetsc acdd-a sol uti on of

{ b -
oo oS Fted Ehin LY LRSI ) . o
60 irldhzolaNgl} Sobtid @cﬁd YD @hter ds T0&Ted With TRACR indb)
m xture was cool ed to anbi ent tenperature and

farit bmrs,acpomeruwa@r apd guafied by asensraived-GMdorgee theifle

sub- t|t a u er -
Fipp i MG TRIHR ol CRILIRR OSSR M IRk /I35
observed: 390. d.)

(5-An1no-2-propy|-bené§%g¥ggﬁﬁs 1- yI) acetic acid
tert-butyl ester [O Z m., 4.0 N solution
i n di oxane) was added to (5-tert-

but of3cadgryehzydrintioe 22-pragyjdbetmmnalandldbyitacetiqadid acet
ic acid tert-butyl ester (1.9 g, 6.5 mml) and

stirr 2 t _ropm.t enp C
S0t 1t T R BPTR S VLG8 RRY, g0
%h%megkﬁqggwﬁﬁ;ghe vacuun1I|ne to afford the subtltle
orfpound that was used wi thout further pur iﬁ%@%ﬁ&b
3

[00214Ms cal@upiae éat-beiy! etoripdrebiorde Gdes 2816@8?\9 .
gl)l dg(g gf?nlg}/l} 31% 3 d(férdo%é Z%E]M%Io | gﬁﬁ%ml&ﬁ{h}o‘-ﬁfﬁ%&l)g

tohitaggt axidbrEcturdr eﬁﬁ G2 &, @0.38mdnohyrinh PMES Edhded).)t The
sol ution of benzaldehyde

(0.68 nL, 6.5 Mo an
(reacéwnnwasz %ﬂtﬁfbm 5K enoioP HAuES foolked, foy foa%{e%‘tp E?g?r& and
%gﬁtl(% 836' BEOAL: THIREAnit Ty ab Yashd deveral

rre overnl t at roomtenperature The
rtﬁﬁ@st indth H@ﬂ)uﬁndononmstratdd [tat affordi thh subaitleTeempeudni MS

SR &Y St R 8 dob Ut % compound Chat vas
used
b.) (2-Amino-4-tert-butoxycarbonylamino-phenylamino)-acetic acid tert-
butyl ester.

[00215] (4-tert-Butoxycarbonylamino-2-nitro-phenylamino)-acetic acid tert-
butyl ester (10.8 g, 29.4 mmol) was dissolved in MeOH (70 mL) and purged
with N,. Palladium on activated carbon (2.2 g, 10% by weight) was added,
and the reaction mixture was charged with a balloon of H,. The reaction
mixture was stirred for 3 h at room temperature, and then filtered through a
pad of celite. The celite was washed with MeOH, and the filtrate was
concentrated to afford 2.1 g (22 % - two steps) of the sub-title compound. MS
calculated for C17H27N304+H: 338, observed: 338.



wi t hout further purification. M calculated for
C23H29N302+H: 380, observed: 380. f.)

wO3e(cAcet1y| - benzyl - am no) - 2- pr opyl - benzoi m dazeCTAsyi05/434028
acetic acid tert-butyl ester. WO 2006/ 034418
PCT/ US2005/ 034028 -95 [00219] Acetyl chloride (25 L,
0.36 mmol) was added to a solution of (5- ‘
benzyl ami no- 2- propyl - benzo®4i dazol -1-yl ) -acetic acid
tert-butyl ester (45 ng, 0.12 mmol), DIEA (41 L, 0.24
mol ) and DVAP (15 ng, 0.12 nmmol) in CH2C12 (1 ni),
and Sisr&RBuDASEAbERlarBino DBy EBRLbRhIdALH]- [TH-acetic
reaction solution was diluted with agqueous HO (1.0
wpidded-bitylesteed t hrough an Extrel ut colum. The

trel i )
ouz1ef | PGS, 155 MIRLSO LD, SHESHR 06 Bogo) wer
QaaFPWNd tdiafion\as (2eedno-Wtemdutoxkcrbdelarpinoifhenplamim)-

M5 cal cul ated for C25H31N303+H:. 422 observed: 422.
gegtic acid tert-butyl ester (2.2 g, 6.5 mmol) in E{OH (100 mLe}, and stirred

- tyl L- am.nQ).~: | - i ]
[ggg{rﬁlﬁéﬁ é%{ I7gk@n‘[z%18 ig%%tlﬁﬁ)ml%hﬂé QR coBRAZS! AR Qb mperttuke
[ahd (caanythicdemdyl redncadqyresBueriogyte the camiersubiditiol compphid
S Sonh St hibtheBobsh b BBl €S peRoA
rg@bi, Sief caysqy eparative LCM5 to give the title

conpound. 1TH NMR (d6-DMBO) 6 7.72 (m 1H), 7.55 (m
1H), 7.23 (m 6H), 5.28 (s, 2H), 4.91 (s, 2H), 2.95

2H), , 1.81 1. . 0, t )
E,‘{OH c u;_%f@auqoé%—%&yﬁ?%gg{zgé‘él%gﬁg%?}geaﬁ%gﬁ ‘%@@Sw’f'
[OOZI#XANPLIECiS (QS[QL, 4.0 N solution in dioxane) was added to (5-tert-

- (Benzyl -i sobutyryl -am no) - 2- propyl - benzoi m dazaol - ' 1
“pitgxycabenyleanigio -p]@pyl-ll_)eglzoumdazo -1-yl)-acetic acid tert-butyl

- | - i sQbut - Al - 1 |,qd d Loznod:
i e P MY MERY 2 AR 1RAERLIE, O35 e keackon
[02Rh] whs Weutantledctilborotae dvaporation). 461 thenl plavas on the
added to a solution of

5- .
beasuynalinents 2tferdohs| Snbti?(\ez sPmPebhat Was usgd ayithout, fiuther

t ' , L, 0.24
BCQ%% %ﬁ‘%ﬁg‘%ﬁé‘%@dﬂ%@n@@ ' |92’ O%éf%bi ),
and stirred overnight at roomtenperature. The

89 o Beebtin Araay oeroinaatol- I THEERES b ddnie

ester.

[00218] Sodium triacetoxyborohydride (1.8 g, 8.4 mmol) was added to a
solution of benzaldehyde (0.68 mL, 6.5 mmol) and (5-amino-2-propyl-
benzoimidazol-1-yl)-acetic acid tert-butyl ester (1.8 g, 6.5 mmol) in DCE (15
mL), and stirred overnight at room temperature. The reaction solution was
diluted with H,0O. The organic solution was washed with brine, dried over
MgSO., and concentrated to afford the subtitle compound that was used
without further purification. MS calculated for Ci3HyoN3Op+H: 380,
observed: 380.

f) [5-(Acetyl-benzyl-amino)-2-propyl-benzoimidazol-1-yl]-acetic  acid
tert-butyl ester.



Extrel ut columm. The Extrelut colum was washed wth
CH2Cl12, and the filtrate was concentrated to afford
woheoeabtist | e conpound t hat was used WO 2006/ 0BG%/1:82005/034028

PCT/ US2005/ 034028 -96 wi thout further purification.

Ik\J/S) cal cul ated for C27H35N303+H. 450, observed: 450.

[ 5- (Benzyl -i sobut yryl - am 1)~ 2- pr opyl - benzoi m dazol - |

-yl] -acetic acid. [00222]

[ 5- (Benzyl -i sobutyryl - am no) - 2- propyl - benzoi m dazol -

[00219¥ |'] - ag@biyE chReidd (Q?ﬁIL bt ksl zeﬁas(ﬁldéa BT kQIub@s of (5-
reated with TFA ( rrL for ours concentr at ed,

hmytmnln@12eltt09yl lpﬁn@plmléuiové YI)GNZSU? @cigito-bukd epter (49 me,

oun Iﬁp Mpﬂ dg %a)l\r/?g})l)gﬂé MB%%’, A)zzégfo%

@HZC%"QL nﬁgfﬂnﬂ netirrkH) ovelnigit étrTiooﬂi-DtemﬂerRtﬁre( mTlﬁ:H)e,actlon
0.95 (t, . MS cal cul at ed for C23H27 03+H
é@l@b@w &S Qéwted Exithvrguegs HEI [ @dh M) apd filtered through an

ERERY ol T Yin AR c&uﬂﬁwxg WASRAO WRIBFOED,, bnd Yhd

rdiBenay cofi@Entretciyto- hffordr ye) sartitieoteBppuahyhat beay osed
dazol -1-yl }- acet

et b igincntaryr y IS nPUFHE (4 (Co-B SROR )22

pg§ ?zto a solution of
enzy am no- 2- propyl - benzoi m dazol - 1-yl ) -acetic
acid tert-butyl ester (45 ng, 0.12 mol), DI EA (41 L,

0 24 2 .l )i .
Thanbedhembontiy ot wBai bk At el
[002201 eact '[QQAé&bPBé&@l-%ﬁqdjlsz%bﬁﬂ “BinkinAduB00 Sy Hedetic 1. Cachd
tered through an Extrelut colum. The Extrel ut
ct@ﬂt-ibnwl watsr vidsie sl hvasHizented vty Thfe (21 mily rfar & \haurs,

d
SSRGS 5 bAHL 8y bR R b ocaUb i Dot
{@ESSI‘T&[ Bﬁ@ﬂlﬁﬂs @:Vh72| @EStH{)\/EGS (WO 4H), 1. 223 (m, 6H), 5.28 (s, 2H),
enz me -
Rl P P55 1D ded ol iao0e) ome 21, 038 & SHF NS
%%uﬁ?@&? {3‘0 %91%%)3+H: 366, observed: 366.

EXAMPLE 58
[5-(Benzyl-isobutyryl-amino)-2-propyl-benzoimidazol-1-yl]-acetic acid

a.) [5-(Benzyl-isobutyryl-amino)-2-propyl-benzoimidazol-1-yl]-acetic
acid tert-butyl ester. (Scheme 2)

[00221] Isobutyryl chloride (38 pL, 0.36 mmol) was added to a solution of (5-
benzylamino-2-propyl-benzoimidazol-1-yl)-acetic acid tert-butyl ester (45 mg,
0.12 mmol), DIEA (41 pL, 0.24 mmol) and DMAP (15 mg, 0.12 mmol) in
CH,CL, (1 mL), and stirred overnight at room temperature. The reaction
solution was diluted with aqueous HCl (1.0 M) and filtered through an
Extrelut column. The Extrelut column was washed with CH,Cl,, and the

filtrate was concentrated to afford the subtitle compound that was used



-97 [00224]

{5-[ Benzyl - (3- net hyl - but yryl ) - am no] - 2- propyl - benzoi m
wdaawlo3k41yl } - acetic acid tert-butyl ester (0. R2TRSRI0F/034028

was treated with TFA (2 nL) for 2 hours,

concentrated, and purified by preparative LCMS to give

the title conmpound. 1H NMR (d6-DVSO 8 7.48 (d, 1H),

7.21 (m 6H), 6.92 (m 1H9-5.08 (s, 2H), 4.89 (s,

2H), 2.72 (t, 2H), 2.00 (m 3H), 1.71 (m 2H), 0.99

(t, 3H), 0.79 (m 6H). M calculated for

At NaABaH pufi@iBati @S e S dealdfSied EXAMRL BTSN, O5+H:B 450,

enzyl - cycl opént anecar bonyl - am no) - 2- pr opyl - benzoi nm daz

obsetved: BS@cetic acid a.)

[ 5- (Benzyl - cycl opent anecar bonyl - am no) - 2- pr opyl - benzoi

m dazol -1- yl]-acetic acid tert-butyl ester. (Schene

) [ 00228V eoBRERyiaginay-Deryl-bhimitRzeUByll-acBtic6

mol ) was added to a solution of

@sidoenzyl anmi no- 2- pr opyl - benzoi m dazol - 1-yl ) -acetic

o BB 5 P AR
ot s St Tty £
snaorpIcd: 8 DYRRGL B PRTPABTE dIGNISCD) i Derbe P EHt]
o1 HFR @?@elyjt@téig %z.g\sogrg, (R 12 (m. any 1.4 (hi 11y, 3t (was),

concent subtitl e conpound t hat was
us&R1(s, QY020 (rhyu2k))er8((m.i FH)e dt72dm, 218, £36 dm, £Ha.0-Po (1,

%&%@%ﬁ‘j@&?& gfggﬁﬁgﬁﬁ%ﬁg ﬁ?/‘ﬁ%gﬁ?r?%% -3§f1’pr opyl - benzoi

m dazol -1- yl]-acetic acid. [00226]
[ 5- (Benzyl - cycl opent an r | -.am no) - 2- propyl - benzoi
m dazol -1- yl]-acetic wgﬁt@butyl ester (0.12

nmol ) was treated with TFA (2 nL) for 2 hours,

C Of3CERRhy AL (@ dnetBido Ry rfiho PY -6 -deaLdiingddzEMB yl joagitiv e

th)ae3 |ﬁéﬂ%( coﬁ‘pglund?fy%fH NI\/E@?&&%- DVSO) 81, 7.47 (g,l}ge:lLH)l,

7.21 (m 6H), 6.95 (m 1H), 5.08 (s, 2H), 4.87 (s,
1.33 (m 2H).

(1) sistienw-Gametybbsatyibpmueb AR Prrp Ozl 131
ozpcségg X&g:terég&)tyl Mg%@ﬁ%%&S PCT/ US2005/ 034028 -98
[00223] 3-Methyl-butyryl chloride (44 pL, 0.36 mmol) was added to a solution
of (5-benzylamino-2-propyl-benzoimidazol-1-yl)-acetic acid tert-butyl ester
(45 mg, 0.12 mmol), DIEA (41 pL, 0.24 mmol) and DMAP (15 mg, 0.12
mmol) in CH,Cl, (1 mL), and stirred overnight at room temperature. The
reaction solution was diluted with aqueous HCI (1.0 M) and filtered through
an Extrelut column. The Extrelut column was washed with CH,Cl,, and the
filtrate was concentrated to afford the subtitle compound that was used

without further purification. MS calculated for CysHsyN;Os+H: 464,
observed: 464.

b.) {5-[Benzyl-(3-methyl-butyryl)-amino]-2-propyl-benzoimidazol-1-yl} -

acetic acid.



EXAMPLE 61
[ 5- (Benzyl - cycl ohexanecar bonyl - am no) - 2- pr opyl - benzoi m

wOodemwaB44i8yl ] -acetic acid a.) PCT/US2005/034028
[ 5- (Benzyl - cycl ohexanecar bonyl - am no) - 2- pr opyl - benzoi m
i dazol -1- yl]-acetic acid tert-butyl ester. (Schene 2)

[ 00227] Cycl ohexanecar bonyl chloride (48 L, 0.36 mmmol)
was added to a solution o97-

(5- benzyl am no- 2- propyl - benzoi m dazol - 1-yl ) -acetic
acid tert- butyl ester (45 ng, 0.12 mol), DI EA (41 L,

[00224P 24 f{HgB)snz'cyM3QMﬁBrl bl@yr%rﬂ&{nlﬁo]lf—pw benAdirfidagdi2l gfn}

stirred overni t at room tenperature.

rae%tm; aclmh testbutyl evtemel 1 immwlé avag tragtesgweh (G nell) fprr%
h
Bitsmrobetieds AhEHRE, BE e LS T EF ek

compemid. AFENMR (af-DMSDY He.4suby 1H),¢. 2:10(115) oam)d 6t926(tn van,
used w thout further purification. f fIS{ %for
CIBH0REDHEY (498D, 2Bdbr 2k 2-Uoan, %H): 1A @, 99 (t,

[ I G 18P bgyRzoi m
3?3 l%‘@ﬂ y}ﬁ/ Igggbtﬁli%@mgm 8?@%@1%@ 119 498 PSRBea DRI
[ 5- (Benzyl - cycl ohexanecar bonyl - am no) - 2- pr opyl - benzoi m
i dazol -1- yl]-acetic agk%%?p¥é6gutyl ester (0.12 mmol)
was treated with TFA ( or 2 hours,

concentrated, and purified by preparative LCMS to give
t[ﬁf{Bmeylleyclommmundboqul-anMROX Aprapybpn®imidagol¢ thyl]Jaeptic
7 21 (m 6H), 6.95 (m 1H)acid 5.09 (s, 2H), 4.86 (s,

2.72 (t, 2H, 2.18 (m 1H, 1.60 (m 9H, 1.10

GRECIAE WU TR ot S T

{ &&ﬁ@é&ﬁm&&bﬁ@h 4tér. (Edhéﬁ’ﬁé'? ami no] - 2- propyl - benzoi m
azo 1- -acetic acid
[00225)5- | B&wiope(ltan@qﬂrbﬁrwl islezigg | (13 aHi-ndPo 2oumpbpyas pddedoiond

RIS 25 AP G R

%u@ﬂd@fel@{bﬁﬁﬁg})d 17 hinesl), dBTHA €4 1L u1.0 038 maivod) indBd1AH des
to a solutio
mg, 0.12 mmol) in CH,Cl, (1 mL), and stirred overnight at room temperature.

The reaction solution was diluted with aqueous HC1 (1.0 M) and filtered
through an Extrelut column. The Extrelut column was washed with CH,Cl,,
and the filtrate was concentrated to afford the subtitle compound that was used
without further purification. MS calculated for CyoH3N3Os+H: 476,
observed: 476.

b.) [5-(Benzyl-cyclopentanecarbonyl-amino)-2-propyl-benzoimidazol-1-
yl]-acetic acid.

[00226] [5-(Benzyl—cyclopentanecarbonyl-amino)-2-propy1—benzoimidazol—\l-
yl]-acetic acid tert-buty! ester (0.12 mmol) was treated with TFA (2 mL) for 2
hours, concentrated, and purified by preparative LCMS to give the title
compound. 'H NMR (ds-DMSO0) § 7.47 (d, 1H), 7.21 (m, 6H), 6.95 (m, 1H),
5.08 (s, 2H), 4.87 (s, 2H), 2.73 (t, 2H), 1.71 (m, 9H), 1.33 (m, 2H), 0.99 (,
3H). MS calculated for CpsH2oN3O3+H: 420, observed: 420.



of (5-benzyl am no- 2- propyl - benzoi m dazol - 1-yl)-acetic
acid tert-butyl ester (45 ng, 0.12 nunol), DI EA (41

wa 20@/02418mol ) and DMAP (15 ng, 0.12 mmol) i nPCHIS1®5/034028

(1 m), and stirred overnight at roomtenperature. The
reaction solution was diluted with aqueous HO (1.0 M
and filtered through an Extrelut colum. The Extrel ut
col um was washed with CH2®2, and the filtrate was
concentrated to afford the subtitle conpound that was
used w thout further purification. M cal cul ated for
C30H32C1N303+H 518, mhasimMerlp1518. b.)
{5-[ Benzyl - (3-chl oro- benzoyl ) - am no] - 2- pr opyl - benzoi m
dazol -1-yl }- acetic acid. [0Q0230] .. )
{[Q=(PB@?}égﬁwﬂebe@m‘@r@w&ﬁ@&ﬂ?ﬁ:m%ﬁ’@I’ZQEWSWI'JE?é”f?%ﬁ“ﬁi
dazol -1 -yl }- acetic acid taéltdt-butyl ester (0.12 mol)
was treated with TFA (2 nL) for 2 hours,

ncentr, } | £ ) 3 viSen-6VRd401-9L ve
A e e g e i v
Fl7dcetiomeid khri-biutyb&st¢rn(Scheine 2) 7. 45 (m 1H), 7.21 (m

6H), 6.9 1H), 5. , . 2H) , 2.
oo i Toetthind o oAb, S35 oion el o
fSSqutiQBG B@Z? dino? 8 propyRBeRionaliaz 62 y1) XM Ldeid Jedt-
- | Benzyl - (4- chl or o- benzoyl ) - am no%- 2-propyl - benzoi m d
dntyil -ester (43 mg, dclet mmolhd}léA g1 pL, 0.24 mmo ) and DMAP (15

e o £ Enat GGl O B il B B AR IRl
[182%httidhr SHluAs©-vagn@lyed ehthokdgtdus 46C1 (1.0.Mp amdofiltered
was added to a solution _of

(tBropeln 2| Extichs-colugio pyhe Beirslyt oo lyamorag washed eigh (E1Cl,
' : |
35 A Rl R oy b bl 5 e

Mgthouvdnfirgifet r pietficasien.ni VB atlcubed tfenp@sHsdN:©;+Hheto0,
reaction solution was diluted with agqueous HO (1.0 M
ahgervedt490ed t hr ough WO 2006/ 034418 PCT/ US2005/ 034028
100 an Extrelut colum. The Extrelut columm was
washed with CH2Cl12, and the filtrate was concentrated
t) af f[Sr@ehhd-cyulohéexanecarborybdaming)Hapropabbenzetnidazol-1-

yl1]-acetic acid.

[00228] [5-(Benzyl-cyclohexanecarbonyl-amino)-2-propyl-benzoimidazol-1-
yl]-acetic acid tert-butyl ester (0.12 mmol) was treated with TFA (2 mL) for 2
hours, concentrated, and purified by preparative LCMS to give the title
compound. "H NMR (d-DMSO) § 7.50 (d, 1H), 7.21 (m, 6H), 6.95 (m, 1H),
5.09 (s, 2H), 4.86 (s, 2H), 2.72 (t, 2H), 2.18 (m, 1H), 1.60 (m, 9H), 1.10 (m,
1H), 0.99 (t, 3H), 0.85 (m, 2H). MS calculated for CpsH3N;Os+H: 434,
observed: 434.

EXAMPLE 62

{5-[Benzyl-(3-chloro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-acetic
acid

a.) {5-[Benzyl-(3-chloro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-
acetic acid tert-butyl ester. (Scheme 2)



wi t hout further purification. M calculated for
C30H32C1N33+H 518, observed: 518. b.)
wo3e(cBanuay| - (4- chl or o- benzoyl ) - am no] - 2- pr opy| POBUA2I08#034028

dazol -1-yl}- acetic acid. [00232]

{5-[Benzyl - (4-chl or o- benzoyl ) - am no] - 2- pr opyl - benzoi m

dazol -1-yl}- acetic acid tert-butyl ester (0.12 mol)

was treated with TFA (2 nt$9for 2 hours,

concentrated, and purified by preparative LCM5S to give

the title conpound. MS cal cul ated for C26H24C1N3C3+H:
[00229162, GRERIoY&BenAGRchlbXNMRLERIOS. 3651‘11&%1) was added to a solution

enze/ (2-fl uoro-benzoyl)-am nol] P yl - benzoi m dazol
@H}enzg]@mmqﬂ-m@md be@ZO}mldazo -yl) -acetic acid tert-butyl ester

Y33 B 6 47 phhghy PEER A 1E0Y0. 22 OB ad BAERK (L ERE 12
[0333h QHE(DIzI Qi1 omby nazndysltlmhl orermight 42rdom Gendferaomrl ) The
was added to a solutjo

(rsaoéléﬁzsyluéwmﬁaszdlbﬁ%ﬁpw‘fh%H%%Srﬁl@bﬁbp M) gnd filiesedthrough

AP, SRR L o s Wy R e

rﬂ.l)rateawds sctommmtht@lvm niffght thde subtimie taemp(euad uhat. wﬁh elsed

i Reben herdaai oMsEerRaiad B (e eiS s i

cdysmgd.v_vﬁg. vvashed w th CH2Cl12, and the filtrate was
concentrated to afford the subtitle conpound that was
used wi t hout further purification. MS calculated for

nved;
(55 [ BB BRRSb R ine T o By Lhesagmidin it o

aaz;@dlc heitl }- acetic acid. WO 2006/ 034418
PCT/ US2005/ 034028 -101 [00234]

[00230]5- | Betiz|Bengzl-(rehioro-tsard) aminedi2rpp P-hsngpipidazei ol ti

e

a%é&% ra!éléiﬂgé-b\l%%?lhés Aeg%qﬂ%gbfvg?y%&tﬁg Extrlg{ TFR (%Zmﬁ‘jnﬂn) 2
dwhes nédnabmehted Nghdp puiifiee bybyrepaepas diCMS tClgret thegitivie
t he t|tIe co ound.. MS cal cul ated for C26H24FN3 +H£I
EauBd el UM DN ANB IS Sbighs 11D, 771 (i LED, 7.52 (m, 1)

7.45 (m, 1H), 7.21 (m, 6H), 6.91 (m, 1H), 5.11 (s, 2H), 4.91 (s, 2H), 2.65 (1,
2H), 1.71 (m, 2H), 0.92 (t, 3H). MS calculated for C,cH4CIN3Os+H: 462,
observed: 462.

EXAMPLE 63

{5-[Benzyl-(4-chloro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl} -acetic
acid

a.) {5-[Benzyl-(4-chloro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl} -
acetic acid tert-butyl ester. (Scheme 2)

[00231] 4-Chloro-benzoyl chloride (46 pL, 0.36 mmol) was added to a solution
of (5-benzylamino-2-propyl-benzoimidazol-1-yl)-acetic acid tert-butyl ester
(45 mg, 0.12 mmol), DIEA (41 pL, 0.24 mmol) and DMAP (15 mg, 0.12
mmol) in CH,Cl, (1 mL), and stirred overnight at room temperature. The
reaction solution was diluted with aqueous HCl (1.0 M) and filtered through



{5-[Benzyl - (3

-fl uoro-benzoyl ) -am no] - 2- propyl - benzoi m dazol -1-yl }
woaoewstisetisaci d a.) PCT/US2005/034028

{5-[Benzyl - (3-fl uoro- benzoyl ) -am no] - 2- propyl - benzoi m

dazol -1-yl}- acetic acid tert-butyl ester. (Schenme 2)

[ 00235] 3-Fl uoro-benzoyl chloride (42 L, 0.36 mmmol)

was added to a sol ution -&00-

(5- benzyl am no- 2- propyl - benzoi m dazol - 1-yl ) -acetic

acid tert-butyl ester (45 ng, '0.12 mmol), DI EA (41 L,

£ RéroNPEIART TPt BtumA-ve wiiIRl Jwitl OBH2G] and The

m.), and stirred overnight at roomtenperature. The

fikkratst ivons  ewicantraied viasaffor uthe dsulititly @Rmmm@ et was psad)

Efam e AU, 3 pEIOT, 67, B, 218

seedtse.ed to afford the subtitle conpound that was
used w thout further purification. M cal culated for
C30H82FN803+H 502, observed: 502. b.)

z oI %1] fﬁ ‘}A'?’ gg; é&g{oobgﬁg?l%b@@[?ﬂﬂ]py? AN AR P A P

&&ﬁbaemzyl (3-fluoro-benzoyl)-am no] - 2- propyl - benzoi ni

0032122 s S S Mg ik TS
Eﬁegseteqlféﬁ &Eﬁ@gzg&qelpw 17| NRanQ rt?eaﬁaﬁa&vitﬁ erF&k@ k) Ve

ound n{ .79 (m "1H),
Ho@8, (:mceﬁtrht,ed?aﬁts r(umﬁeﬂ Hyy prapagej_tw(e CM§ to7g1(yg the title

1 4 9 2.68
f‘g%po %\/Ién%]fu]??'ﬁd fSF{;: %5%%\]2{5%&}1 ﬁ}% ca “ftat ed
for C26H24FN303+H. 446, observed: 446. W) 2006/ 034418
PCT/ US2005/ 034028 - 12@@@\@;&?66 {

5-[ Benzyl - (4-fluoro-b noj - 2- propyl - benzoimd

azol- | -yl} -acetic acid a.)

{ 35 Bengy{2-(fofd-bareylhantay L) ppyhbinzdinidapyl t-hB raeticri
dazol -1-yl'}- acetic acid tejfit-butyl ester. (Schene 2)
[ 00237] 4-Fl uor o- benzoyl chlorlde (42 L, 0.36 mmol)
was added to _a sol utjon

@8- be r{é;[Bamm2éh@r%bwmwéﬁ%nﬂr%amyl@ewwm%ﬂ i}
%gétl% B ttertpotﬁttyll esérc'.t(gfzheme 2)

[00233] 2-Fluoro-benzoyl chloride (42 plL, 0.36 mmol) was added to a solution
of (5-benzylamino-2-propyl-benzoimidazol-1-yl)-acetic acid tert-butyl ester
(45 mg, 0.12 mmol), DIEA (41 pL, 0.24 mmol) and DMAP (15 mg, 0.12
mmol) in CH,Cl, (1 mL), and stirred overnight at room temperature. The
reaction solution was diluted with aqueous HCI (1.0 M) and filtered through
an Extrelut column. The Extrelut column was washed with CH,Cl,, and the
filtrate was concentrated to afford the subtitle compound that was used
without further purification. MS calculated for CsoH3FN;Os+H: 502,
observed: 502.

b.) {5-[Benzyl-(2-fluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-

acetic acid.



(45 ng, 0.12 mol ), DI EA (41 L, 0.24 nmmol) and DVAP

(15 ng, 0.12 mol) in CH2C12 (1 nL), and stirred
woveareridghs at room tenperature. The reaction BOTWS2ME/034028

was diluted with aqueous HC1 (1.0 M and filtered

through an Extrelut colum. The Extrelut colum was

washed with CH2Cl12, and the filtrate was concentrated

to afford the subtitle corddund that was used without

further purification. M5 cal culated for C30H32FN303+H:

502, observed: 502. b.)

[002341 5-[ Bqaqmbniﬁ(élﬂﬁ@f@bé}%m;éhmn%m pf&pyabafz@ﬁﬁidammzy]}m

| }- acetic acid

{aset{cmé yert-putyt lester (0. b%m«ylb )waarﬁqatﬁd with 1Ry (2 Fel), S

558 it e N 60548 okl

GORHEMd. dVIS%alo@[&ﬂed)ﬁbE UZ&}BzQFméOgﬂEE Bas, aiblsmeedl.% to give
the'title conmpound. 1H NVR (d6-DMSO) 8 8.02 (in, 1H),

7.29 (m 7H), 7.01 (m 3H), 6.87 (m 1H), 5.11 (s,

2H), 4.98 (s, 2H), 2.6BxaMPEEBs 1.71 (m 2H), 0.95
(t, 3H. M cal cuI at ed for C26H24FN303+H: 446,
observed: 446

{ 55{[BepzxH(3(iom- awaoueraau%}w%-ampyl -BrrzRBTidezel oyl racin 2
0| m dazol -1-yl} - acetic il a.)
{5-[Benzyl - (3, 4-di fl uor o- benzoyl ) - am no] - 2- pr opyl - benz

%)m da{égt@ggmib}ﬂ‘ﬁﬁ% Luih6T.- f?éﬁyYJbeﬁz%ﬁﬂdaz&ﬁprgne

418 PCT 05/ 034028 ""- 103 [ 00239]
aa,cétad)toidltwnalmtymmwsmhhoﬁ) de (45 L, 0.36 nmml) was

10023575 b o RS 240 0AC 6D Yoy Adieq s p selution

anﬁh%-l 1-DyD2acen®lakid RirEBuiyf leste
& 2? ﬁ&&?l’ y r@%ﬂ@fenﬁdh%ld&o gl‘) ch:D ¥ alhh CI—QClig’g f r

ey, mgnQil%nnmdeDéEér wgm @t24 rm@ﬁi)t BRpPMAR S mgh‘éu

reac |ongﬁgéyt|on dehi re u%ﬁtgﬁﬁﬁﬁPﬁqﬁé£ﬁéﬂi 5%

Cl@hdmsﬁ gtmmwame@hmed mﬁﬁlﬁé&s Hendl.o ) fnd filtated tmagh
concentrated to afford the subtitle conpound that

waneBxtrelit epdwnny Jrherfgstrabirqolyram fyag vasiyl wh&ﬁé%léoa
%%F%l%gec%%c&'mﬁ&p to HRSETHE LubBAD- ‘compound that was used

without further purification. MS calculated for CsHzFN;Os+H: 502,
observed: 502.

b.) {5-[Benzyl-(3-fluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-
acetic acid.

[00236] {5-[Benzyl-(3-fluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-
acetic acid tert-butyl ester (0.12 mmol) was treated with TFA (2 mL) for 2
hours, concentrated, and purified by preparative LCMS to give the title
compound. 'H NMR (ds-DMSO) § 7.79 (m, 1H), 7.68 (m, 1H), 7.55 (m, 2H),
7.21 (m, 6H), 7.02 (m, 1H), 6.92 (m, 1H), 5.11 (s, 2H), 4.99 (s, 2H), 2.68 (i,
2H), 1.71 (m, 2H), 0.95 (t, 3H). MS calculated for CpsH4FN3O3+H: 446,
observed: 446.



b.)
{5-[ Benzyl - (3, 4-di fl uoro- benzoyl ) - am no] - 2- pr opyl - benz

woizniethazaB - | - yl }-acetic acid. [00240] PCT/US2005/034028
{5-[Benzyl - (3, 4-di fl uoro- benzoyl ) - am no] - 2- pr opyl - benz
oi m dazol -1- yl}-acetic acid tert-butyl ester (0.12

mol) was treated with TFA (2 nL) for 2 hours,
concentrated, and purifiedOBy preparative LCVMS to give
the title conmpound. 1H NVR (d6-DMSO) 8 7.48 (m 1H),
7.26 (m 7H), 7.12 (m 2H), 6.81 (m 1H), 5.08 (s,
2H), 4.31 (s, 2H), 2.6gxAMPREHe 1.71 (m 2H), 0.92
(t, 3H). M cal cul ated for C26H23F2N303+H. 464,
observed 464. EXAMPLE 6

{ 5{ ggw\h(él @2076’ @qmpg]@-,agug@&aggpyl—la?ﬁz‘qgﬂndazol 1-yl}-acetic

- 2-propyl - benzoi ni dazol - lacidy|} - acetic acid a.)

{5 [Benzyl (2,6-difluoro- benzoyl) am no] - 2- propyl - benz

03Ty PREEE 0B T R e Rl SChRTE
mmitic) acrdiertenid@dsten (Schand 2Xion of
ounsr 5 BT 02 P AR BETR RSB i it i

wa2és O hm B MR bRz 01 Haz O 9Tyl abidl €Eri2Gidedl (edter

, and stirred overnight at roomtenperature. The
r(éécmg,dhl% olmel).oPIBAS(4di ut @34 whmhl) 2deBYAHALS Mg, -1

N

@Qé@tl%?s@%bﬁm?cﬁlutecﬂ-%haiq%dlﬂeﬂﬂl (1.0 Mﬁaﬂ&hﬁltered through
concentrated to afford the subtitle coppound t n\fg/a?l

welgktralitt goduran. (ihe Hstreftirgofuramag yashas with dfladtle

0 r
%g%enzylcgﬁﬁag ga% Ouc??ig)? et}r%zgsu})?@gm tr%%)])‘)u%d t}rlagpya? uesﬁ%
Qtfiﬁhcdﬂzﬁh“chbr mlll’l}ﬁ'Cﬂ@(ﬁ’tl oY\ d&l(ﬂﬂﬁ@&‘lﬁ}' C30H32FN1O3+H: 502,
{5-[Benz I-(2 6-di f| uor o- benzoyl ) - am no] - 2- propyl - benz
AbseyedoN02| - yl}-acetic acid tert-butyl ester (0.12
mol) was treated with TFA (2 nL) for 2 hours,
concentrated, and purified by preparative LCMS to give
the tif{s- Benzxdp(]édilutdo-bbhkd‘slﬂ):ar(mﬁ] DiBa)ylderzagidarpl-8hi } -
693&0 6.79 (m 1H), 5.09 (s, 2H), 4.58 (s,
2Agptic ocig (t 2H), 1.69 (m 2H), 0.92 (t, 3H. M
[00238] {5-[Benzyl-(4-fluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-

acetic acid tert-butyl ester (0.12 mmol) was treated with TFA (2 mL) for 2

hours, concentrated, and purified by preparative LCMS to give the title
compound. 'H NMR (ds-DMSO) § 8.02 (m, 1H), 7.29 (m, 7H), 7.01 (m, 3H),
6.87 (m, 1H), 5.11 (s, 2H), 4.98 (s, 2H), 2.68 (t, 2H), 1.71 (m, 2H), 0.95 (t,
3H). MS calculated for Cy6H24FN303+H: 446, observed: 446.

EXAMPLE 67

{5-[Benzyl-(3,4-difluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-
acetic acid

a.) {5-[Benzyl-(3,4-difluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-
yl}-acetic acid tert-butyl ester. (Scheme 2)



cal cul ated for C26H23F2N303+H: 464, observed: 464.
EXAMPLE 69 { 5-[Benzyl-(3
woneiclopk418 hi ophene- 2- car bonyl ) - ami no] - 2- pr opy| POBUA2I08034028

dazol - 1l-yl}-acetic acid a.)
{5-[Benzyl - (3-net hyl -t hi ophene- 2- car bonyl ) - am no] - 2- pr
opyl - benzoi m dazol -1-yl}-acetic acid tert-butyl
ester. (Schenme 2) [00243]-103-
3- Met hyl -t hi ophene-2-carbonyl chloride (41 L, 0.36
nmmol) was added to a solution of

[00239§ 5- bernzy DI e:-bénRIP RKloriRNEBi 187 mindl) Jwaacaided to a
acid tert-butyl ester (45 0.12 nmol ), DI EA (41 pL,
Goltionrof ) (Sreizy mwixe-2-DEonyiybenzoimidanel )Y racetp crid (tert-

Fabot oF5h &% it 3 S PR Sl L PO 24 TREL N Brh Y

%i 0.12 hh®STEih ¢1H5®1y ghmdl), & stietedtovesighinat roome tdﬁx;ielrz&hmt
unmm was washed with CH2C12, and _the fl|t5 PF
(:Tdmmaﬁmm selutien arasofilitech avith Bgieore Behpod W) and: filiged

U5 Gletioh T ORBSL BHE ERLERY offln P §%§ﬁé‘da&rﬁﬁj e,

{d[tRefiltiste ¢ corictyttatddrionffoed dredubtitlb oompJumarthatoyastispd

z%é'm fnber penfcmsos YiosBilcosor Gopluf NSOSHE: 520,

%ﬁgﬂzggb. (3-net hyl -t hi ophene- 2- car bonyl ) - am no] - 2- pr
opy enzoi m dazol -1 -yl }-acetic acid tert-butyl ester
(0.12 nnDI) mas treated mﬁth TFA (2 ) for 2 hours

0 cen ri f I.e ativ

e eoperiedbeplibinb e eRiEie Biasts ou A ko)1

Waac&lcza%u{.m 5H), 7 02 (m 2H) 6 85 (d, 1H), 6.71

(d, é , 4.75 1§/@ 2.65 (t, 2H)),
[002401. 71 ({ﬁ [&qa)zyl( 49Q1ﬂ@pro -Beaoy n@m]cirpméfbbﬂgplmldazol 1-

T N Y

Ohdiirs] agddlcertratéd andapefified &g frepagative LCMS to give the t1t1e
{5- [Benzyll- S\J]\?Ii (phene 2-car bonyl )Ham noj - 2- ro?
oromneard] - HNMR(gEMSO) 148 @brk )bat29|(me§¥43»r7 %

26.81 (m, 1H), 5.08 (s, 2H), 4.31 (s, 2H), 2.62 (t, 2H), 1.71 (m, 2H), 0.92 (¢,
3H). MS calculated for CysHp3F2N303+H: 464, observed: 464.

EXAMPLE 68

{5-[Benzyl-(2,6-difluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-yl}-
acetic acid

a.) {5-[Benzyl~(2,6-difluoro-benzoyl)-amino]-2-propyl-benzoimidazol-1-
yl}-acetic acid tert-butyl ester. (Scheme 2)

[00241] 2,6-Difluoro-benzoyl chloride (45 pL, 0.36 mmol) was added to a
solution of (5-benzylamino-2-propyl-benzoimidazol-1-yl)-acetic acid tert-
butyl ester (45 mg, 0.12 mmol), DIEA (41 pL, 0.24 mmol) and DMAP (15
mg, 0.12 mmol) in CH,Cl; (1 mL), and stirred overnight at room temperature.
The reaction solution was diluted with aqueous HCl (1.0 M) and filtered
through an Extrelut column. The Extrelut column was washed with CH,Cl,,



[ 00245] Thi ophene-2-carbonyl chloride (38 L, 0.36
mol ) was added to a solution of

WO 3els@azai8 am no- 2- propyl - benzoi m dazol - 1- yl ) - aBeTius2005/034028

acid tert- butyl ester (45 ng, 0.12 innol), DIEA (41
L, 0.24 mmol) and DVAP (15 ng, 0.12 mmol) in CH2C12
(1 nm), and stirred overnight at room tenperature.
The reaction sol ution was d¥-uted with aqueous HC
(1.0 M and filtered through an Extrelut colum. The
Extrel ut colum was washed with CH2Cl12, and the

fahdl (P 1BraRFaCIME Qltfatedl B ffofd Befsabtikld Emsdilitlithdtavas used
compound that was used W thout further purificati on

vEthoat durthere putifeatopg HVIN3 0alswpteds doy, CadibsBaNaBlHHy

b

{OQZT%%ZS%P (t hi ophene- 2- car bonyl ) - am no] - 2- pr opyl - benz

oi m dazol -I - yl}-acetic acid. [00246]

gf [Ben (thlo hene- 2- car bonyl ) - am no] - 2- pr op yl%genz
enzy Iy(Ry6-digleroch eaé?ﬂ)—@@mtalb%wpyleéqr@m@éa

aget c1treated wth TFA (2 nL) for 2 hours,

Eent % and purified by preparative LCM5 to give

[00242[1 he t |{rsl-[Benzﬂrmm;mdluofbkbdﬂhﬁdﬁ—dﬁnxﬂd\]’%ro@yl?bﬁﬁo(mﬁdaﬂol 1y,

-ac%me&fl({%ﬂ blqtyl esgzr &?{%nmcé}_yvas ggggd tyvgaa ’%64} %23 E‘&_glfor 2
(ﬁoursvgo%gé}ﬁfa%% ﬁ)ﬁ?ﬁéﬁ%@‘%&é%ﬁ@?@ LCMS6t2lHive the?Btle

ulated for

CAHPBNRO WR«E&DM&BSé 7\28dm, 439, 6 BXANPRE), 76179 @RTHIR

LD LRV L 2l oy Qoo R BeRdE . s

| Aulitdd foﬁ'@zmﬂﬁimmwﬁ RSD3bépvéaimsn CRTH2 using a
scintillation proximty assay. [00248] Menbranes

containing hCRTH2 receptors were prepared from
293EBNA- hCRTH2 cel | s (@x29deBNAocel | |ine stably
expressing human CRTH2). The cells were grown to

conf |l uenc harvested and washed with_ PBS. The ceg
wEr BBangshiSpastiaitiophepe-Aarkpes- ]2 PropyhPESTAIR
prot ease inhibitors andyljrasebeaeed for 30 min on ice.
The cells were honogeni zed and centrifuged for 10 mn

aa‘.) 10 095 -[(B&zyﬂ@m@fﬁ@ﬁﬁﬂ@ﬂlﬁn@@§carbony1)-amino] -2-propyl-

benzoimidazol-1-yl}-acetic acid tert-butyl ester. (Scheme 2)

[00243] 3-Methyl-thiophene-2-carbonyl chloride (41 pL, 0.36 mmol) was

added to a solution of (5-benzylamino-2-propyl-benzoimidazol-1-yl)-acetic
acid tert-butyl ester (45 mg, 0.12 mmol), DIEA (41 pL, 0.24 mmol) and
DMAP (15 mg, 0.12 mmol) in CH,Cl, (1 mL), and stirred overnight at room
temperature. The reaction solution was diluted with aqueous HC1 (1.0 M) and
filtered through an Extrelut column. The Extrelut column was washed with
CH,Cl,, and the filtrate was concentrated to afford the subtitle compound that
was used without further purification. MS calculated for CioHz3N3O3S+H:
504, observed: 504.

b.) {5-[Benzyl-(3-methyl-thiophene-2-carbonyl)-amino]-2-propyl-

benzoimidazol-1-yl}-acetic acid.



centrifuged for 30 mn at 100,000 x g and the nenbrane
pell et was then resuspended in 10 mM Hepes pH 7.4 and
wa 2006/ 0BRT8. The protein concentration of the ReEmIS206/034028

preparati on was determ ned by Bradford assay

(Bio-Rad). [00249] The ability of conmpounds to inhibit

the interaction of PGD2 to human CRTH2 was determ ned

at seven conpound concenttidi-ons. Conpounds were

serially diluted in DMSO then diluted into CRTH2

buffer (10 nm Hepes pH 7.4, 1 nM EDTA, 10 mM MCl2)
[00244! 0 Si ><{Ist[Béﬁﬁle(Bqnéthﬂathm@ﬁéﬂdtma&@ﬂﬁw@]Lpﬁmpylz0 L of

uted conpounds were transferred into

rb@nzcsmadaaelelml}ﬁ@nqﬁlg ac@istetidiutyl ssigt €612 @mﬂﬂ]l) wgﬂ)s tregtgd vith

. g .
0 P bl n B R, SRRGnIrion A il v Bropfidiile § Ot B
Sive B titleh@agowad) §HCNNERa(daQIXI\/ISO)15 D68 @ﬂgTﬂZ) bw(m SH)
These wells were us measur e t ot al

el Gnc i, eﬁ bl A5 651 it DT (or2H ddSaSsa 63 .

0 h S
AT TACRE: 260y % R O\ LSRR F CRISMIG L s
\msﬁvédasMSpended in CRTH2 buffer wth glycerol (10 niM
Hepes pH 7.4, 1 nmM EDTA, 10 nmM MhC12, 25% WO '
2006/ 034418 PCT/ US2005/ 034028 -107 glycerol) so that
the final concentrati oEXwadPBBOOXi mately 20 g/ 100 L.
Pol yl ysi ne-coated yttriumsilicate SPA beads

ed,to m X. t.
oreiRaa e BrRor s RbammoT R P RE st Wk
added to the menbr ane/ SPACH mx to 3.6 nM 100 L of
t he menbrane/ SPA bead/ 3H-PG2 m x was added to each

ve| | ofs Bz fofhis plidndCecarbinidi 46inBl -2t @6 p A Behdimidigol-he
di'luted conpound or controls. The plates were
i Atbabsitceagid ort-tymgtes. (@ehausoh t enperature wi th shaki ng

nd thgn the t
[002453 cinti 18]t)hegﬁ@ ‘%ﬁﬁ?né’r m?k%ﬁ&%ﬁ@éf%e@ ;36 1?%1%40 &Q&eta@ded to a
vildtion[ Q@Z@Beﬂz%ﬂnﬁ@&qﬁspmmdiﬂﬁ@fzm nst)- zideﬁm ﬁdi@ tert-
experinmental results nonl i near regressjon, usin
g Aser (45 cmg,vwe el PHSD (Wi Fomeiher DOAP (i
f
CALGES by 1 L ERT b} B ARG BENS oottt Gatuye,
Kr'hef egactac homnﬂpaum dllfﬂhda wiels atjteouar®Cl (1.0 M) and filtered

through an Extrelut column. The Extrelut column was washed with CHCl,

and the filtrate was concentrated to afford the subtitle compound that was used
without further purification. MS calculated for CygH3N3OsS+H: 490,
observed: 490.

b.) {5-[Benzyl-(thiophene-2-carbonyl)-amino-2-propyl-benzoimidazol-1-
yl}-acetic acid.

[00246] {5-[Benzyl-(thiophene-2-carbonyl)-amino]-2-propyl-benzoimidazol-1-
yl}-acetic acid tert-butyl ester (0.12 mmol) was treated with TFA (2 mL) for 2
hours, concentrated, and purified by preparative LCMS to give the title
compound. "H NMR (de-DMSO) & 7.58 (d, 1H), 7.40 (d, 1H), 7.28 (m, 6H),
6.92 (m, 1H), 6.83 (m, 1H), 6.61 (d, 1H), 5.04 (s, 2H), 4.82 (s, 2H), 2.71 (,



shown in Table 1. Table 1. Ex Conpound K; Ex. Conpound

K;i No. (M No. (.tM F ,OI ipFOS NH\ I SN\ N1
wORosh3241® | <1 O N/ HOOH F I \ "INNN N BCO/US2005/234028
4 |~ 0IN<1I0OF 0O OHOHH Ol \ NS~SN\' N 5 NI
H< 106 Fl1 o ~1 NOH<10 F ~\0O 0 WO 2006/ 034418
PCT/ US2005/ 034028 -108 OOl \ N\ Vol \ N\ 7 F
N~oHH <10 8 F N'j-' >10 \oldd& 0 OH 9 I/ N >10 10 F

I/ >10

2H), 1.78 (m, 2H), 0.98 (t, 3H). MS calculated for CyHz3N303S+H: 434,
observed: 434.

EXAMPLE 71
CRTH-2 Binding Assay

[00247] A CRTH2 binding assay was developed to measure the ability of
compounds to inhibit the binding of PGD; to human CRTH2 using a
scintillation proximity assay.

[00248] Membranes containing hCRTH2 receptors were prepared from
293EBNA-hCRTH2 cells (a 293EBNA cell line stably expressing human
CRTH2). The cells were grown to confluency, harvested and washed with
PBS. The cells were resuspended in 10 mM Hepes pH 7.4, 1 mM EDTA and
protease inhibitors and incubated for 30 min on ice. The cells were
homogenized and centrifuged for 10 min at 1000 x g. The supernate was
centrifuged for 30 min at 100,000 x g and the membrane pellet was then
resuspended in 10 mM Hepes pH 7.4 and 1 mM EDTA. The protein
concentration of the membrane preparation was determined by Bradford assay
(Bio-Rad).

[00249] The ability of compounds to inhibit the interaction of PGD; to human
CRTH2 was determined at seven compound concentrations. Compounds were
serially diluted in DMSO then diluted into CRTH2 buffer (10 mM Hepes pH
7.4, 1 mM EDTA, 10 mM MnCl,) to six times the final desired concentration.
20 pL of the diluted compounds were transferred into non-surface binding
96-well plates (Corning). Each concentration was done in triplicate. In
addition to test compounds, each plate contained 12 control wells. Six of
these wells contained 20 uL of CRTH2 buffer. These wells were used to
measure total binding. Six wells contained 20 pL. of CRTH2 buffer plus 1.5
mM indomethacin. These wells were used to measure non-specific binding.
Next, 293EBNA-hCRTH2 membranes were resuspended in CRTH2 buffer
with glycerol (10 mM Hepes pH 7.4, 1 mM EDTA, 10 mM MnCl,, 25%
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glycerol) so that the final concentration was approximately 20 pg/100 pL.
Polylysine-coated yttrium silicate SPA beads (Amersham) were added to the
membrane mix to a concentration of 0.4 mg/100 pL and finally *H-PGD, was
added to the membrane/SPA bead mix to 3.6 nM. 100 pL of the
membrane/SPA bead/’H-PGD, mix was added to each well of the non-surface
binding plates containing the diluted compound or controls. The plates were
incubated for 2 hours at room temperature with shaking and then the plates
were counted on a Microbeta scintillation counter (Perkin Elmer) for 1 min per
well.

[00250] ICs, values were determined from the experimental results by
nonlinear regression using Prism 4.0 software. The ICso values were then used
in conjunction with the K4 for hCRTH2 and the *H-PGD, concentration used
in the experiment to calculate the K; for each compound. The results are

shown in Table 1.
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EXAMPLE 72 CRTH2 Fl uorescent |magi ng Assay [00251] The

ability of the disclosed conpounds to act as agonists

for the hCRTH2 receptor wWHS -determ ned by their

ability to cause increases in intracellular calcium

via binding to the CRTH2 receptor. The conpounds were

also[tested r their @biTify to act as tagoni sfs
for the h receptor as |neasjred @e abilifty of
t he Cogpo nds to bl ockj t he iincrease i ntracel | ul ar
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EXAMPLE 72
CRTH2 Fluorescent Imaging Assay

[00251] The ability of the disclosed compounds to act as agonists for the
hCRTH2 receptor was determined by their ability to cause increases in
intracellular calcium via binding to the CRTH2 receptor. The compounds
were also tested for their ability to act as antagonists for the hCRTH2 receptor
as measured by the ability of the compounds to block the increase in
intracellular calcium normally caused by PGD, binding to the CRTH2

receptor.



-113 [00252] Assays were perfornmed on HEK

293EBNA- hCRTH2 cells that had been grown in DVEM
waordic3cant ai ni ng 10% FBS, 3 jtL/nmL puronyci n BQ@US1M5/034028

penicillin/streptonycin/glutamine (PSG at 37 Cin 5%

CO2 or on HT1080-hCRTH2 cells (a HT1080 cell |ine

stably expressing human CRTH2) that had been grown in

al phaMEM nedi a cont ai ni ng- 1i3% FBS, 500 g/ m

hygronyci n, 200 nM net hotrexate and 1% PSG at 37C in

5% C02 [ 002531 For the assay, HEK 293EBNA- hCRTH2 cells

[002529" HTIQREy GlidBer fé@l el SonVBIEK. DO3WBN A2 haRATEX TRt @y had
90% conf | uenclz\XEand t hen di sl o%g}%d from the plate with

begp sramEDTRMEMsmsdie ﬁélé‘fldiﬂillg l\hl“llir%,oﬁ al/mk eadeun:;quhn 38d
|_pl 2x10 . ]
b e B RS B RPSQER' 3E0G IR FCGE or on

G 1080FGRTHD eI DY SO Mine Gt 4t eQbrosMindy MBeinfCRMH?)
replacing it with 30 L of dye | oading leg/ger' s buffer
(hachad\becagrows. in alphaMEN wedigecom@ning 198pdBSp 1509, ue/ml

, i d X LymMBDye
(B BT 2 R el DMk L A it
[00253per wdidr.théhesaye  HEK VEB3EBNYC-UWORTHR atlls3 ér CITIM80hCRTH2
to.allow the dye tq enter the gells. Conpounds, wer e

&1 Riers) SELtoePRreKt e enqy; sk an dislodeed e
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queltiplates iat 25 B)* cels petdivall onl inoutiagest overmighioat 338 C. SEhearell

I1s contai,ned R.nger's buyffer wth O. These wel |
Wort BB F e B Rlntngp i B b PinR R rbtifpedif and
GERRAHRG! CRAK B3Ol pIPbalie thdiddRidept BufBNt BN Cs€l, 554
| oaded with dye by a fluorescent imaging plate reader
(M BeGlusesepalinMeHepesi 7 iy arlomdb MeChds nd<inGis 0.2%

S Ry e R S PSP

|(Bipghed s per WLl MuercelCRbRantwHatdd MS 7T ¥l 1| Bogaptallbwithe
buffer onl i ndi cat ed an agoni st_effect of the

Bpewater the sells ekampounds\uere sgaally: dipsd vy DMSO and then

raf i I ' h
RRRENL AL W el e aRe, WAL CR R Rl e s
widrh adieriotond, 320 welbfplatRi imgqué&uplﬂéa;ter W taddiohher tdd
nM or 500 nM PGD2 (approxi mate EC/ or PGED2 in HEK
FOTIPRRAIT, 8pre i\ ehained et iqé%mth&}ﬁgg@; These wells
rs%%ea%tc'oi‘iﬁbb’\lzel\ﬁ?sltﬁglg 64 HAniBR e MBohS corhHnRIbhOR H¥e to

the conpounds o
the plate containing cells loaded with dye by a fluorescent imaging plate

reader (Molecular Devices). The fluorescence was measured every 4 seconds
for 4 minutes. These measurements indicated the level of intracellular
calcium. Increases in fluorescence relative to wells containing buffer only
indicated an agonist effect of the compound. Measurement at various
compound concentrations allowed one to determine the ECsy for these
compounds. Following the 4 minute incubation with compound, 20 pL of
Ringer's buffer with either 10 nM or 500 nM PGD; (approximate EC;s for
PGD; in HEK 293EBNA-hCRTH2 cells and HT1080-hCRTH2 cells,
respectively) was added to the wells. Inhibition by the compounds of the

calcium response due to antagonism of PGD; action on CRTH2 is reflected by



cal cium response due to antagoni smof PGD2 action on
CRTH2 is reflected by WO 2006/ 034418 PCT/ US2005/ 034028
WO 2ask/0a44d8crease in fluorescent signal rel ati vecrmws2005/034028
wel | s contai ning no conpound. The fluorescence was
nmeasured every 2 seconds for 10 seconds before
addition of PG2 and every 2 seconds for 110 seconds
follow ng addition. Measukldrent at various conpound
concentrations allowed one to determne the 1C50 for
t hese conpounds. EC50 and | C50 val ues were determ ned
far @dtrédse in effpRsscem Neidlal IrelatiVd So RyelROYNkANERE oS ESGIrAN
using the Prism4.0 software. The results are shown
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1. A conmpound having Formiula |: 4 3 s \
N (1) Yxample Mumber ' RAGE hCRTH2 ICso (uM)

- 43 0.051
46 0.375
47 0.022
49 0.047
70 0.007

[00254] Having now fully described the invention, it will be understood by

those of skill in the art that the same can be performed within a wide and
equivalent range of conditions, formulations, and other parameters without
affecting the scope of the invention or any embodiment thereof. All patents,
patent applications and publications cited herein are fully incorporated by

reference herein in their entirety.



Rs COOH and pharmaceutically acceptable salts and
prodrugs thereof, wherein: X is NR2ZSO2R3, NR2CCR4,
wel@erB&41®r H n is 0, 1, or 2; Rl is H or subsCrtstmdo34028

or unsubstituted C1_10 al kyl, Cl1_10 perhal o al kyl,

C2.10 al kenyl, C2_10 al kynyl, or -C1.10 al kyl-OC1. 10

alkyl; R2 is Hor substituted or unsubstituted Cl1_10

al kyl, C1.10 perhal o al kyl}15G2. 10 al kenyl, C2_10

al kynyl, -C1_10 alkyl-OCl _lo alkyl, -C3_10

cycl oal kyl, -C1_10 al kyl- C3_10 cycl oal kyl, -Cl-10

al kyl-O-aryl, -Cl Io al kyl-O heteroaryl, C1.10

al kyl aryl Cl_10 al kyl heteroaryl, aryl, or

H%Héﬂb@%;LAD#§Dl§:H or substituted or unsubstituted

Cl1_10 al kyl, C1_10 perhalo al kyl, C2.10 al kenyl,

C2_10 al kynyl, -C1 10 alkyl-O-C o alkyl, -C3_10

cycl odh kyi /A cappamddaging Faemulegl: cy el oal kyl , - CI- 1o

al kyl-Oaryl, -d o alkyl-Oheteroaryl, d _10

al kylaryl, Cl-1o al kyl heteroaryl, aryl, heteroaryl,

or OR2; R4 is Hor sdpstituted or unsubstituted C1_10

al kyl, CL.10 perhdf0o ahkyl\ .C2. 10 alBenyl, C2_10

al kynyl, -C1.10 #kyl-Q C1.10 %l kyl, -C3.10

cycl oal kyl, -Cl.16 >~N&3_10 cycloalkyl, -Cl lo

alkyl-O-aryl, -Cl _kp’al kyl\9_§$ eroaryl, Cl-lo

al kylaryl, C1_10 al kyl hetero éﬂ , aryl, heteroaryl,

QR4 parrntRRZ:allg cRptabielsaRs ahd prodangsithgpofhwhelkh:and R4

forma ring;.and RS is H h@iogen, or substituted or

QﬁéﬁM&SQaﬂ%eﬁR@ﬁ(BB@: %(p}),)ﬂz’or ». 10 perhalo alkyl, C2_ 10
| I 10 al kynyl, or OR2; or R5 together with

§£¥%2%1m652R4 fornms a fused saturated or unsaturated

rRNg; H WO s2iB&6108 4t hdrhsHGTItSE G 5¢ B30 X3 10 pedelo aikyh Ghe

provi sq, that: en i 4 in. the 4 position, R4
iaék%»%wgﬁ%%%@e%ﬁbggﬁﬁﬁ ai(l,(P'ﬁi m1, wherein Xis
NERRAPBRZ suffstuteRlor [FRubdRPute@ @, RAIKSH, C a5 péaldelkyl, Ca10

above. 3. The conpound of claim1l1, wherein X is
NRDORA,. 1aaltynyl, -Ci.10 alkyl-O-Ci.1o alkyl, -Cs.10 cycloalkyl, -Cy.10 alkyl-

Cs.10 cycloalkyl, -Cj.1g alkyl-O-aryl, -Ci.10 alkyl-O-heteroaryl, C;.1o alkylaryl,

C1.10 alkylheteroaryl, aryl, or heteroaryl;

R; is H or substituted or unsubstituted Cy.jo alkyl, Ci.10 perhalo alkyl, Caz.10
alkenyl, Cs.10 alkynyl, -Cj.1p alkyl-O-Cj.10 alkyl, -Ca.1o cycloalkyl, -Cy.10 alkyl-
Cs.10 cycloalkyl, -Cy.1o alkyl-O-aryl, -Ci.1o alkyl-O-heteroaryl, Ci.10 alkylaryl,
Ci.10 alkylheteroaryl, aryl, heteroaryl, or ORy;

R4 is H or substituted or unsubstituted Cj.o alkyl, Ci.10 perhalo alkyl, Ca.0
alkenyl, Ca.19 alkynyl, -Cy.10 alkyl-O-Ci.19 alkyl, -Cs.1o cycloalkyl, -Ci.10 alkyl-
Cs.10 cycloalkyl, ~Ci.10 alkyl-O-aryl, -Ci.19 alkyl-O-heteroaryl, C;.10 alkylaryl,
Ci1-10 alkylheteroaryl, aryl, heteroaryl, OR; or NRzR;; or

R, and R; form a ring; or

R, and R4 form a ring; and _

Rs is H, halogen, or substituted or unsubstituted Ci.;o alkyl, Ci.10 perhalo
alkyl, C;-10 alkenyl, C;.19 alkynyl, or ORy; or

Rs together with Ry, R3, or R4 forms a fused saturated or unsaturated ring;



Rl, R2, R4, and R5 are as defined above; with the

proviso that when X is NRRCOR4 in the 4 position, R4
wo0smB44a8yl . 4. The conpound of claim1l, wher eCWUS206/034028

conpound is selected fromthe group consisting of:

{5-[Benzyl - (4-fl uoro-benzenesul fonyl ) -am no] - 2- propyl -

benzoi m dazol - | -yl } - acetic acid;
{5-[ (4-Fl uoro- benzenesul f-aryl-) - (4-fl uor o- benzyl ) - am no
]-2-propyl - benzoi m dazol -1-yl}-acetic acid; {

5-[ (4- Fl uor o- benzenesul fonyl ) - (3- net hyl - butyl ) - am no] -

Zyif] @RYlovideansoei m dazol -1 -yl }-acetic acid;

{5?{ 4-Fl uor o- benzenesul fonyl ) -i sopropyl - am no] - 2- pr op

ywheneh isdVRi AR oin the 4 ppsitionckt is aobayl;

{5-[(2, 3-Di hydr o- benzo|

1, 4] di oxi n-2-yl nmet hyl ) - (4-fluoro-benzenesul fonyl) -

am nol2. 2- proRYdort}RNE® btz 0] wherkin}X a0€RLSOAG) shd
5-[Acetyl - (4-fl uoro-benzyl)-am no] - 2- propyl - benzoi m d
10Re,Ray bnd Rpanstais glefined above.

5-1(2-Chl oro-benzyl)-(4-fl uoro-benzenesul fonyl) -am noj

-2-propyl - benzoi m dazol -1 -yl }-acetic acid; {

5- [ ( 3-3¢hl orrhe@nzund OAclhing 0y whéreinzé ielNRLEORY] gndani no]

-2- ro&I - benzoinm dazol -1-yl}-acetic acid; {

5R1[,E<¢ pis Bs perpsylefingdiaiovgor o- benzenesul f onyl ) - ani no]

-2, - imi ) icoaci @

BB B P A8 R syt B Ri &, iMocary

{5-[(2, 3-Di chl oro-benzyl)-(4-fl uoro-benzenesul fonyl)-a

m noj - 2- propyl - benzoi m dazol -1 -yl }-acetic acid; {5-]

[ 2- (4- Chl or o- phenoxy) - et hyl ]

- (4- 1 gor o-penzeRssdf Anitdidr BvR@tin-sdid compound is selected

propyl - benzoi m dazol - 1-yl }-acetic acid,

{ ot (e Eoup consitmgetiesul f onyl ) - (3- phenyl - propyl ) - anmi no

= 2= -a.b imd | -}-vl.}-acet
K e S
Odcedic BE@PY! -
{5-[(4-Fluoro-benzenesulfonyl)-(4-fluoro-benzyl)-amino}-2-propyl-

benzoimidazol-1-yl}-acetic acid;
{5-[(4-Fluoro-benzenesulfonyl)-(3-methyl-butyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid;
{5-[(4-Fluoro-benzenesulfonyl)-isopropyl-amino]-2-propyl-benzoimidazol-1-
yl}-acetic acid;

{5-[(2,3-Dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-(4-fluoro-benzenesulfonyl)-
amino]-2-propyl-benzoimidazol-1-yl}-acetic acid;

{5-[ Acetyl-(4-fluoro-benzyl)-amino]-2-propyl-benzoimidazol-1-yl} -acetic
acid;

{5-[(2-Chloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-yl}-acetic acid;
{5-[(3-Chloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-
benzoimidazol-1-y1}-acetic acid;
{5-[(4-Chloro-benzyl)-(4-fluoro-benzenesulfonyl)-amino]-2-propyl-

benzoimidazol-1-y1}-acetic acid;



benzoi m dazol -1 -yl }-acetic acid;
{5-[ (4-Cyano- benzyl)-(4-fl uoro-benzenesul f onyl ) - am no]
WO 20@roopyB - benzoi m dazol -1 -yl }-acetic acid; {PCT/US2005/034028
5-[(4-Trifluoromet hoxy-benzyl)-(4-fl uoro-benzenesul fon
yl)-ai ni no]-2- propyl-benzoi mdazol- | -yl} -acetic
acid; {
5-[ Benzot hi azol - 2-yl net hyHF(74- f | uor o- benzenesul f onyl ) -
am no] -2-propyl- benzoi m dazol- | -yl} -acetic acid;
{5-[But - 2-enyl - (4-fl uoro-benzenesul fonyl)-am no]-2-pro
r{xl E??Jb'ﬁ@ﬁlﬂi‘od@e%ﬁ#l?‘ ~(b-ftuo¥d- ber?z%ﬁéshﬁoﬁﬂz) ginino]-2-propyl-
Benzyl | -t hi ophene- 2-carbonyl ) -am no] - 2- pr
dvpmmmlcaﬂaloIM}dmbc acid; yl }-acetic acid; and

SR ALl PRI RE @Zfiq%gé‘%gﬁze}%\ér‘%ﬂ%é RigRys benz

PREREDchiMNidePI-VBLAGHS agidnpound of claim1 and a
pharmaceutical |y accﬂgFable carrier. 6._ A nmethod of

'{ﬁf{(‘bﬁw@b@m@n@ﬂuﬁm (3phepdogmbbaminolaierylo  the
m%@%gﬂﬁygrac%ﬁcggﬁel |, conprising contacting the

ound of claiml. 7. The method of
035é{l(mFKlor(\!\h%&h&uﬂéhjﬂl)—@&@h@t&ﬁ@hﬁoﬂ)ﬁgmmd]Q—propyl—
prost.agl andi n_D2 or a netabolite thereof. WO
erivadnseh HHTA 2@9151} 034028 - 118 8. The method of

hi
RSt BELAD Mo SRERAGHIRAYD R0 L Brbol
ajmkmnnMZDhguyl}eaceppevﬂntl ng a disorder responsive to
t he b| of endogenous ds.t he
i upitorr i A fare SegRRe PRy et} 2

gﬁl ﬁ'b%h%lhfi‘&szl—%ﬁ}l seeiagRt a therapeutically
ffective anount of a conpound of claim1. 10. The

n{ét[lﬁmwhlazolaz yimahylvefleare-bengenesiil ©oydaming]-2-propyl-
har act& f? %ele ated | evels of PGD2 or a

ﬁ’@f%%‘ o8 The met hod of clai m 10,

V‘{Se[]ﬁitm-é@'l@-ﬂﬁgﬁgl%i\ﬁéﬁeshlf@@ﬂ)ﬂ athfod-2-propyl-benzoimidazol-1-

yl}-acetic acid;

_(

{5-[Benzyl-(3-methyl-thiophene-2-carbonyl)-amino]-2-propyl-benzoimidazol-
1-yl}-acetic acid; and
{5-[Benzyl-(thiophene-2-carbonyl)-amino]-2-propyl-benzoimidazol-1-yl} -

acetic acid.

5. A pharmaceutical composition comprising a compound of

claim 1 and a pharmaceutically acceptable carrier.

6. A method of inhibiting the binding of endogenous ligands to
the CRTH-2 receptor on a cell, comprising contacting the cell with a

compound of claim 1.

7. The method of claim 7, wherein said endogenous ligand is

prostaglandin D, (PGD,) or a metabolite thereof.



t hronboxane netabolite. 12. The nmethod of claim 10,
wherein said disorder is asthma, chronic obstructive
woubwsmaany di sease, bronchitis, rhinitis, nasaPCT/US2005/034028

pol yposis, sarcoidosis, farmer's lung, fibroid Iung,
idiopathic interstitial pneunonia, cystic fibrosis,
or cough. 13. The nethod of claim 10, wherein said
disorder is arthritis, ankldosing spondylitis,
Reiter's di sease, Behcet's disease, Sorgren's
syndrome, or system c sclerosis. 14. The nethod of
claimg.0, whgy fiethodadfclding 97 eekrdi® spiddndagéous ligand is a
dermatitis, atopic dermatitis, Lichen pl anus,

Qyase mefsbebitenol ysis  bul | osa, urticaria,
angi odermas, vasculitides, erythenmas, cutaneous
eosi nophilias, chronic skin ul cers, uveitis, cornea
ul cers9. or Aompthodtdfvirdating, dibelidgngedrhp@veattingl aidisoddbr
wherein said disorder .is celiac disease, _proctitis

g@%&qnéléfﬁttermmbsﬁngn@gtlae%&q sendegenays diggndsfos ghe CRTH-2

ive seas Of
peana, 1 4° bk, USERAE, SubpiElil o6 oRia Olmar o
RbT1apiSR By eﬁdcﬂﬁza amolifhBoflzbconfpramdet kladndf cl ai m 10,
wherein said disorder is Al zheiner's disease,
ai nyotrophic lateral sclerosis, Creutzfeldt-Jacob's

di seasg. AlPR m@ﬁﬁarbtflc@alﬁqrm Wreni"k'aﬁ& lARSERR i$ cithr &8GR d
Quillain-Barre syndronme, nultiple sclerosis,

ehicelpraiecleyels of PED: oy asndt@hlite Gewol.s, tropi cal spastic
paraparesis, OCNS trauma, mgraine, or stroke. 17. The
met hod of claim 10, wherein said disorder is

at her opc| er Disd frethddRP, clhitP UG, WhettiRediRt @sdbgenous ligand is a
Hashi noto' s thyr0|d|t|s type | diabetes, nephrotic
staremmbaane gwiababishi | i a fascitis, hyper |gE syndrone,
| eprosy, thronbocytopenia purpura, post-operative
adhesi ons, sepsis, ischem c/reperfusion injury,
hepatitl.s, Theommsthdd o€t i16, whieraihrsaid disogtalis asthma
failure. 18. The nethod_of claim10, wherein said
JFreeRg ébSV%Ctﬁ’éuE‘EmGFaWc@FF%ﬂ%P,chQPF}BB? afhinitiy) ek BalyPasss,

%1 rﬁdﬁ&sﬁo‘jfaﬁlfler‘él ﬁin@ ]fﬁyrmfduﬁﬁ@e dl%BEEH{CI HtBQtitial pneumonia,

nisterin
cystic fibrosis, or cough

13. The method of claim 10, wherein said disorder is arthritis,
ankylosing spondylitis, Reiter's disease, Behcet's disease, Sjorgren's syndrome,

or systemic sclerosis.

14.  The method of claim 10, wherein said disorder is psoriasis,
dermatitis, atopic dermatitis, Lichen planus, pemphigus, epidermolysis
bullosa, wurticaria, angiodermas, vasculitides, erythemas, cutaneous

eosinophilias, chronic skin ulcers, uveitis, corneal ulcers, or conjunctivitis.

15. The method of claim 10, wherein said disorder is celiac disease,
proctitis, gastroenteritis, mastocytosis, Crohn's disease, ulcerative colitis,

irritable bowel disease, or food-related allergies.



addi ti onal therapeutic agent. 20. A kit conprising a
conpound of claim1l and instructions for

wadnieridstigr i ng sai d conmpound to an ani mal . 21. PTnAISki05/034028
of claim 21, further conprising an additi onal
t herapeutic agent. 22. A nethod of preparing a
conpound having fornmula VI or VII, conprising a)
condensi ng a conpound havih@ Forrmula Il with a
sul fonylate to forma conpound having Forrmula I11; WO
2006/ 034418 PCT/ US2005/ 034028 - 120 R3 O=S=0O H2N
N2 HNNO2 FF Il 11l b) condensing a conpound

having Fornula 111 with a carboxyl-protected amno
aci d tl®. f orFheamebep o wtpimall, ngherein aidadipardeRy Alchgawr's

1+ HN a H. \Y re 1008 un
SR Aol sl ety ek, e, "Rs
aledtelig & ollpl&HPindinE0R dEseaes) PG HilidintB X&) @yddroitl] aulkiple
and R3 0O=S=0 HN | N>-R ) ) ) . .
sclerosis, encephalomyelitis, myasthenia gravis, tropical spastic paraparesis,

CNS trauma, migraine, or stroke.

17. The method of claim 10, wherein said disorder is
atherosclerosis, AIDS, lupus erythematosus, Hashimoto's thyroiditis, type I
diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
leprosy, thrombocytopenia purpura, post-operative adhesions, sepsis,
ischemic/reperfusion injury, hepatitis, glomerulonephritis, or chronic renal

failure.

18. The method of claim 10, wherein said disorder is acute or

chronic allograft rejection.

19.  The method of claim 10, further comprising administering an

additional therapeutic agent.

20. A kit comprising a compound of claim 1 and instructions for

administering said compound to an animal.

21.  The kit of claim 21, further comprising an additional

therapeutic agent.

22. A method of preparing a compound having formula VI or VII,
comprising
a) condensing a compound having Formula IT with a sulfonylate to form a

compound having Formula IIT;



N O~ V OR6 d) deprotecting a conmpound havi ng
Formula V to forma conpound having Fornmula VI; R3
wo2Bws03448 N ' 411 \}--RL C N OOCH VI or WOPCT/US2005/034028

2006/ 034418 PCT/ US2005/ 034028 -121 C) alkylating a
conmpound having Forrmula V and then deprotecting to

forma conpound having Formula VI1; R3 O=S=O i " NN
RRI1 : ~>1 N O/ OH \WI20-wherein RL is H or
substituted or unsubstituted C1_10 al kyl, Cl-lo

perhal o al kyl, C2_10 al kenyl, C2-10 al kynyl, or

-C-lo alkyl-O G -lo al kyl; l|?3
O=§=O
H2N\©NOZ HN N02
: L
I I
b) condensing a compound having Formula IIT with a carboxyl-protected
amino acid to form a compound having Formula IV;
Rs
O=§=O
HN \©: NO,
NH
O
ORg
v

c) reducing a compound having Formula IV followed by alkylation with

an aldehyde R;CHO to form a compound having Formula V; and

Rs
O=|S=O
HN N
\©: >R
N
o
ORg
d) deprotecting a compound having Formula V to form a compound
having Formula VI;
R3
0=8=0

or



R2 is Hor substituted or unsubstituted Cl-1o al kyl,

Cl 10 perhalo al kyl, C2-10 alkenyl, C2-10 al kynyl,
woCmekd44aBkyl - O Ci -1 0 al kyl, -C3.10 cycl oal kyl pPCT@%2006/034028

al kyl - C3-10 cycloal kyl, -C1_10 alkyl-Oaryl, -C1_10

al kyl - O-heteroaryl, Cl-lo alkylaryl, C1-10

al kyl heteroaryl, aryl, or heteroaryl; R3 is H or

substituted or unsubstitut&d C1-10 al kyl, C1-10

perhal o al kyl, C2-10 al kenyl, C2-10 al kynyl, -Cl-1o0

al kyl-O-Cl_| o al kyl, -C3-10 cycloal kyl, -G -10 al kyl -

@- 10 élh( h9dd kYydom c@nd'lﬂivﬁigk]?d)mglﬁr\y'and tﬁlen.'d@protectmg to
al kyl - eteroaryl, Cl1-10 alkylaryl, 0 -

afonwwnmouadWVInaFymulné’tlbroaryl or OR2, le a

hal ogen; and R6 is a ca% boxyl protecting group. 23. A
nmet hod of preparing 20 ?r@mund having formula VI or
VI, conprising a) epl o ecting a conmpound havi ng
FornuIthoforma Eonheutd Hdlawng Formula VI; WO
2006/ 034418 PCT/ US2005/ 0 l@ R2 3 R3 R O=S =0
0=5=0 HNHN N N /C Cc NFK :N O Ozzzz? OH OR6 V
VI or b) alkylating a conpgu havi ng Forrmula V and
then deprotecting to form.a gonpound havi ng Fornul a
VIl; R3 OH

VI
wherein
R; is H or substituted or unsubstituted C.1o alkyl, Cj.q0 perhalo alkyl, C,.1
alkenyl, C,.19 alkynyl, or -Cj.1¢ alkyl-O-Cj.1¢ alkyl;
R; is H or substituted or unsubstituted Ci.jo alkyl, Ci.19 perhalo alkyl, Cy.1o
alkenyl, C,.19 alkynyl, -Cy.10 alkyl-O-Ci.y alkyl, -Cs.1p cycloalkyl, -Cy.1o alkyl-
Cs.10 cycloalkyl, -Cy.1o alkyl-O-aryl, -Cy.1¢ alkyl-O-heteroaryl, C;.1o alkylaryl,
Ci-10 alkylheteroaryl, aryl, or heteroaryl,
R3 is H or substituted or unsubstituted Ci.; alkyl, Ci.1o perhalo alkyl, C;.o
alkenyl, Ca.19 alkynyl, -Cy.10 alkyl-O-Cy.1¢ alkyl, -Cs.19 cycloalkyl, -Cy.1o alkyl-
Cs.10 cycloalkyl, -Cy.j9 alkyl-O-aryl, -Cy.19 alkyl-O-heteroaryl, Ci.1o alkylaryl,
Ci.10 alkylheteroaryl, aryl, heteroaryl, or ORy;
Q is a halogen; and

Rg is a carboxyl protecting group.

23. A method of preparing a compound having formula VI or VII,
comprising
a) deprotecting a compound having Formula V to form a compound

having Formula VT;



O=S=O i ,NN RR1 j N O0-~ OH VII wherein RLis H
or substituted or unsubstituted C1_10 alkyl, Cl1 10
woeotsaBotal kyl , C2.10 al kenyl, C2_10 al kynyl , POT/US2005/034028
-Cl1_10 alkyl-O-C1_10 alkyl; R2 is H or substituted or
unsubstituted C1_10 al kyl, Cl1_10 perhal o al kyl, C2.10
al kenyl, C2_10 al kynyl, -C1 10 alkyl-O-d _10 al kyl,
-C3_10 cycloal kyl, -Cl_to Blyl- C3_10 cycl oal kyl ,
-Cl _1o alkyl-Oaryl, -d _lo alkyl-Oheteroaryl, Cl1_10
al kylaryl, Cl-1o0 al kyl heteroaryl, aryl, or
heteroarylg, R3 is Hor substitutedRyr unsubstituted
Cl- 1o al _gj Cl 10 perhal o al kyl ,o@do al kenyl ,
C2_10 alkynyt, -Cl1-10 al kyl-OC1. 4Q,al kyl, -C3_10

cycl oal kyIN< 64 _1§ al kyl - C3_10 cyc N -C1_10

al kyl - O ar yI 1_\}9|:a,l kyl - O het er oar CLe TR

al kyl aryl oNal kyl heteroaryl, ary ,%5t eroaryl,
X

or OR2; Qis a hal)gen; and R6 is a cargoxyl
protecting grofps”WD 2006/ 034418 PCT/ US2005/ 034028
-123 24. A netho ,Qg preparing a conmpound @Avi ng
formula XI11,VXIV, “or XV, conprising a) pwyptecting a
conpound having Forrmula Il with an am no protecting
group to forma conpound having Formula VIII; H RSOy
MlI/NO2 OF VIII

b) alkylating a compound having Formula V and then deprotecting to

form a compound having Formula VII;

Vil

wherein

Ry is H or substituted or unsubstituted Cy.;q alkyl, Cy.10 perhalo alkyl, Cy.19
alkenyl, Cs.10 alkynyl, or -Cj.19 alkyl-O-C,.y9 alkyl;

Ry is H or substituted or unsubstituted Cy_;q alkyl, Ci.10 perhalo alkyl, Cy.10
alkenyl, C.19 alkynyl, -C.19 alkyl-O-C1.1¢ alkyl, -Cs.1g cycloalkyl, -C;.1¢ alkyl-
Cs.10 cycloalkyl, -Cy.9 alkyl-O-aryl, -Ci.10 alkyl-O-heteroaryl, Cy.1o alkylaryl,
Ci-10 alkylheteroaryl, aryl, or heteroaryl;

R; is H or substituted or unsubstituted Cy_;q alkyl, Ci.10 perhalo alkyl, Cy.0
alkenyl, C,.19 alkynyl, -C.1o alkyl-O-Ci.10 alkyl, -Cs.1o cycloalkyl, -Cy.1¢ alkyl-
Cs.10 cycloalkyl, -Cj.1o alkyl-O-aryl, -C;_ alkyl-O-heteroaryl, C;.1o alkylaryl,
Ci-10 alkylheteroaryl, aryl, heteroaryl, or OR,;

Q is a halogen; and

Rg is a carboxyl protecting group.



b) condensing a conpound having Formula VIIl with a

protected amno acid to forma conpound havi ng
woeanmwBasX; H RGOUN I NO2 O NH O I X OR6 c) PCEAISZI08434028

a conpound having Formula I X fol |l owed by al kyl ati on

with an al dehyde RICHO to form a conpound havi ng

Formula X;,; H RGONUNO\--RR N O~ OR6 X d)

deprotecting a conmpound hald3ng Formula X to form a

compound having Formula XI; HZN I N \>RlL N O X

OR6 e) condensing a conmpound having Formula XI with a

sul f oyl at eA neetlical of prépaIFROcHshJvaAd iHAGinE o Fkia AT, XTV,

an 2006/ 034418 PCT/ US2005/ 034028 - I24- R3 0O=5=0
I94R> comprising
a) protecting a compound having Formula II with an amino protecting

group to form a compound having Formula VIII;

H
R60\n/ N\@ENOQ
0 F
VI

b) condensing a compound having Formula VIIT with a protected amino

acid to form a compound having Formula IX;

H
O NH
O¥

IX  ORg

c) reducing a compound having Formula IX followed by alkylation with

an aldehyde R;CHO to form a compound having Formula X;

H
RGO N N
T U
O N

0
ORg
X

d) deprotecting a compound having Formula X to form a compound

H2N N
e

N

O¥

XI OR;

€) condensing a compound having Formula XI with a sulfonylate to form

having Formula XI;

a compound having Formula XII; and



NO Xl OR6 f) alkylating a conpound havi ng Fornul a
Xl with an al kyl halide and then deprotecting to
woéanwa4asnpound having Fornmula XliI1; R3 O=S=€CTiusSk05/034028
R31 j >RL NO XIlI OH or g) alkylating a conpound
having Formula XI, with an al dehyde R2CHO,  condensi ng
with a sul fonylate, and then deprotecting to forma
conpound having Fornmula XI24-R3 O=S=0 i (NN | \
/I-R R/ N OXIVOH or h) alkylating a conpound
having Formula XI with an al dehyde R2CHO, foll owed by
condensing Wi th an acyR,halide, and then deprotecting
to forma conmpound @ggj__&g Formul a XV; WD 2006/ 034418
|

PCT/ US2005/ 034028
HN N
L=
N
O¥

Xl ORg
1) alkylating a compound having Formula XII with an alkyl halide and

then deprotecting to form a compound having Formula XIII;

)
Xl OH
or
g) alkylating a compound having Formula XI, with an aldehyde R,CHO,

condensing with a sulfonylate, and then deprotecting to form a compound

having Formula XIV;
Rs
O=§=O
AP
R
R, N>— 1
O§)
XIvV OH
or

h) alkylating a compound having Formula XI with an aldehyde R,CHO,
followed by condensing with an acyl halide, and then deprotecting to form a

compound having Formula XV;



-125- RAyON R ~RI N Ozz~, XV OH wherein Rl is H
or substituted or unsubstituted Cd 10 alkyl, Cl-lo

woeotsaBotal kyl , C2.10 al kenyl, C2_10 al kynyl , POT/US2005/034028
-Cl-10 alkyl-O-Cl |lo alkyl; R2 is H or substituted or
unsubstituted Cl-1o al kyl, Cl_10 perhal o al kyl, C2-10
al kenyl, C2_10 al kynyl, -C1_10 alkyl-OCl.10 al kyl,
-C3_10 cycl oal kyl, -C1.10- %yl - C3_10 cycl oal kyl,
-Cl . 10 al kyl - C)aryl -C1_10 al kyl-O heteroaryl, C _lo
al kylaryl, C1_10 aI kyl het er oaryl, aryl, or
heteroaryl; R3 is H R} sg)bst ituted or unsubstituted
Cl 10 alkyl, C-10 per |l o aI kyI C2- 1o al kenyl,

C2_10 al kynyl, -C1_10 ¢l I o al kyl, - C3_10
cycl oal kyl , -Cl 10 al lQ}GR IoaIkyI -Cl lo
al kyl-O-aryl, -Cl1_ 10%dk teroaryl Cl-to

alkylaryl, C-lo aIktheteroaryI aryl, heteroaryl,
or OR2; R4 is H or substituf unsubst i t ut ed Cl1 10

al kyl, Cl-10 perhal o al kyd\/ 10 al kenyl, C2_10
al kynyl -C1_10 al kyl - lo al kyl, -C3_10
cYyhdrei kyI -C1_10 al kyI C3_10 cycl oaI kyl, -C1_10

Sl 5%y ibgn P 502 el s
Gimeﬁ?’ll (N.Ramcynﬂ bs-@&. 1518]kgg©Fcl 1alatkyF§6 is a carboxyl
ki o rEH Aot o1 PRt od & el o AR, oo
UM RTROUAIENY 07 PRI L), 27, bl
h@ioreyclbelkyly|-€1 - Ellkyl O@rd0a6/10 3841-9- E@E'I/OBSQDOE{OG’@%@@SI
) Cll.%%lkyﬁg’etel?garyl, aryl, or heteroaryl;

R;3 is H or substituted or unsubstituted C;.;9 alkyl, C;.10 perhalo alkyl, Cy.q0
alkenyl, C,.19 alkynyl, -Cy.10 alkyl-O-Cj.19 alkyl, -Cs.19 cycloalkyl, -Cj.19 alkyl-
Cs.10 cycloalkyl, -Cy.19 alkyl-O-aryl, -Cy.19 alkyl-O-heteroaryl, C.1o alkylaryl,
Ci.10 alkylheteroaryl, aryl, heteroaryl, or OR;

R4 is H or substituted or unsubstituted Cy.1p alkyl, Cj.10 perhalo alkyl, Cy.0
alkenyl, C,.1¢ alkynyl, -C1.10 alkyl-O-C;.19 alkyl, -Cs.1¢ cycloalkyl, -Cj.14 alkyl-
Cs.10 cycloalkyl, -Cy.o alkyl-O-aryl, -C;.19 alkyl-O-heteroaryl, C;.io alkylaryl,
Ci-10 alkylheteroaryl, aryl, heteroaryl, OR, or NRyR3;

Q is a halogen; and

R is a carboxyl protecting group.

25. A method of preparing a compound having formula XIII, XIV,
or XV, comprising
a) alkylating a compound having Formula XII with an alkyl halide and

then deprotecting to form a compound having Formula XTIT;



OSSO0 O=S=O0 /NR3 CCN--RR NN OO X11 OR6 X111 OH

or b) alkylating a conpound having Formula XI, with an
wabhaslhpdas R2CHO, condensing with a sul fonyl at eCTAIS2005/034028

then deprotecting to forma conpound having Fornmul a

XIV; RB3 O=S=O i ~-NR R2NO XIV OH or c)

al kyl ati ng a conpound having Formula XI with an

al dehyde R2CHO, foll owed- 196 condensing with an acyl

hal i de, and then deprotecting to forma conpound

having Formula XV; R&A NR NCR N Of/ XV OH wherein

RlLis Hog substituted or unsubsti tg ted Cl- 1o al kyl,

Cl-io p lo al kyl, C2-10 alke I| 10 al kynyl, or
-o‘-|o(§T§yPOO-|o al kyl : @L—P’? $Zsubst|tuted or

unsubst i Nt ed~Cl-fjo al kyl , Cl 10RpeN aljyl, C2-1o
>Ry ° SR
N N
O¥ OQX

Xl ORg Xl OH

or
b) alkylating a compound having Formula XI, with an aldehyde R,CHO,

condensing with a sulfonylate, and then deprotecting to form a compound

having Formula XIV;
Ra
O=§‘—‘O
SN
R, \(:[N% R
.
XIV OH
or

c) alkylating a compound having Formula XI with an aldehyde R,CHO,
followed by condensing with an acyl halide, and then deprotecting to form a

compound having Formula XV;

wherein

R; is H or substituted or unsubstituted Cy_jo alkyl, Ci.10 perhalo alkyl, Ca.0
alkenyl, C,.;9 alkynyl, or -C;.1p alkyl-O-C;.¢ alkyl,;

R, is H or substituted or unsubstituted C;.;q alkyl, Ci.1o perhalo alkyl, Ca1o
alkenyl, Cy.19 alkynyl, -Cy.1¢ alkyl-O-Cy.19 alkyl, -Cs.10 cycloalkyl, -Ci.10 alkyl-



al kenyl, C2-1o0 al kynyl, -Cl-10 alkyl-OG -io alkyl,
-C3-10 cycl oal kyl, -Cil-to al kyl WO 2006/ 034418

WOCTUsldS2AB5/ 034028 - 127 C3_10 cycl oal kyl , - C1PL®/US2005/034028

al kyl -O-aryl, -Cl1_10 al kyl-O heteroaryl, Cl_1o0

al kylaryl, Cl-10 al kyl heteroaryl, aryl, or
heteroaryl; R3 is H or substituted or unsubstituted
Cl-l1o al kyl, Cl-lo perhalg2gl-kyl, C2.1o0 al kenyl,
C2_10 al kynyl, -d _1o alkyl-O-C1_10 al kyl, -C3_10
cycloal kyl, -Cl to alkyl- C3_10 cycl oal kyl, -Cl lo

%@F%C%ar%% &1 1%(151]%? ()aH%/lt ecﬁ}bary ar %roarﬁ]éé 1%g]rky faryl

(150 16Iikylhafér¢a&y1t|a@fl cﬁlhb&toarjdt ed or unsubstltut ed c1_1o
al ky Cl_10. perhal o

éﬁzkls}srﬁ,pr Sll@lt&f@ A RPEY k l édlgz_ 1gw1al ég pli@aszzxﬂlcgl Ca10
va?l%“?ﬁg al}(yI%;ll 1]}@5%%(0 &S %gityg ?/glléﬁ’oaéy‘élﬁalkyi G, 1 alkyl-
Dy il mm&wﬂ*mté?h@@alm-Oahe;wrpanyb.tcémaugynaryl
hal glg%g) and R6 is a carboxyl

%t’%@ﬁ'ﬁl’ﬁbﬂ%éﬂhﬁrﬁﬁterw 2of preparing a conpound

IT@;strI@ Jr%ﬂahate&%r%su%ﬁtute& (Lhﬁctyﬂ @) p@ﬂﬁﬂﬁﬁl&yﬂ TCAo
onpound havi ng Fornul a a carboxylic acid

Rl@@?l—lqzoo aldimla-célampl&;mh@ (Fnaw |3H@1,F§Bmm¢}@1@dh}’ll -Ongealkid-
NH2 N~= H2
b Reetp R B AR VY Gt Al QLG 80R, B S AIBAHIE
1151); hll@gie&froar?l f?%glrﬁe@erﬁﬁsfp@lﬁdaerR}g Formula XVII1; N
N O XVI |
Q is a halogen; and

R¢ is a carboxyl protecting group.

26. A method of preparing a compound having formula XX or
XXI, comprising
a) condensing a compound having Formula XVI with a carboxylic acid

R;CO,H to form a compound having Formula XVII;

o O

XVII
b) alkylating a compound having Formula XVII with a halogenated acetic

>R

= ,z

acid alkyl ester to form a compound having Formula XVIIL;
N\
>Ry
N o
NO, \\/(
ORg
XVIII

c) reducing a compound having Formula XVIII to form a compound

having Formula XIX;



c) reducing a conpound having Formula XVIII to forma
conpound having Fornmula Xl X; WO 2006/ 034418

wWOCH6liS2085/ 034028 -128- 1 CN N O NH2 Xl XPOR®S2)05/034028
condensi ng a conmpound having Formula XIX with a
sul fonyl ate and then deprotecting to forma conpound
having Formula XX;,; N N OH NH R3S O XX or e)
al kyl ati ng a conmpound haviing -Fornmula XI X with an
al dehyde R2CHO, condensing with a sul fonyl ate, and
then deprotecting to forma conpound having Formnul a
XXI; N ONO R3 S R XX V\,herein RL is Hor

substituted or unsubg e lo al kyl, Cl-lo
-1o al kynyl, or
R2 o5 H or substituted or

perhal o al kyl, C2-i0
-C-lo al kyl - OCl-lo a yI
unsubstituted Cl-1o al gy » 0 perhal o al kyl, C2-10
al kenyl, C2-i0 al kynyl, -Cl O(?ékyl _O-Cl1-10 al kyl,
-C3-1o0 cycl oal kyl, -Cl-1gpal kyl*

d) condensing a compound having Formula XIX with a sulfonylate and

then deprotecting to form a compound having Formula XX

N
>R
N

OH
QgNH \‘<
R3/ \\O O
XX

or
e) alkylating a compound having Formula XIX with an aldehyde R,CHO,

condensing with a sulfonylate, and then deprotecting to form a compound

having Formula XXT;
N
>R
N o
QN \‘<
RS ) OH
3 O R2
XXI
wherein

R; is H or substituted or unsubstituted Ci.1o alkyl, C;.1p perhalo alkyl, Cs.10
alkenyl, C,.10 alkynyl, or -Cy.;9 alkyl-O-C;.1o alkyl;

R, is H or substituted or unsubstituted C;.jp alkyl, Ci.;o perhalo alkyl, Cs.10
alkenyl, Cs.19 alkynyl, -Cj.19 alkyl-O-Cj.io alkyl, -Cs.1o cycloalkyl, -Ci.10 alkyl-
Ca.10 cycloalkyl, -Cy.1g alkyl-O-aryl, -Ci.1o alkyl-O-heteroaryl, Ci.1 alkylaryl,
C1.10 alkylheteroaryl, aryl, or heteroaryl;

R is H or substituted or unsubstituted Cj.jo alkyl, C;.10 perhalo alkyl, Ca.10
alkenyl, Cs.19 alkynyl, -Cj.10 alkyl-O-C;.1 alkyl, -Cs.1o cycloalkyl, -Ci.10 alkyl-



C3-10 cycloal kyl, -Cl-io alkyl-Oaryl, -Cl-10
al kyl -O- heteroaryl, Cl-lo alkylaryl, Cil-10
wabkboslonetier oaryl , aryl, or heteroaryl; R3 is HPOT/US2005/034028
substituted or unsubstituted Cl-10 al kyl, Cl-lo
perhal o al kyl, C2-10 al kenyl, C2-i0 al kynyl, -C1-10
al kyl -0 C1-10 al kyl, -C3-i0 cycloalkyl, -C -io alkyl
WD 2006/ 034418 PCT/ US2005/184028 - 129 C3-10
cycl oal kyl, -C1-10 alkyl-OGaryl, -G -1o0
al kyl - O-heteroaryl, Cl-lo alkylaryl, C1-10
kyl aryl AL teroa 0 ; i
Kb AP ehgto K0 a0 Pk Oy, b aiytany,
r@&t; b alitylhictepo pla piyh hetercapp ou®Rhavi ng formul a XX or
XX, ¢ ri sing a) condensi ng a conpound havi ng
IQ)FSrﬁJ]PagO %2 th a sul fonyl ate and then deprotecting

[ 35 Y[ Naa =} ¥hng Formula XX;, NCR NRL N
R 8@\"&%@%@&%55‘5 0 O XIXOR6 XX or b)

al kyl ating a conmpound having Fornmula XIX with an

al dehy, R2 ) ondensing with a sul.fonylate..a
Chen or ot ScRPHAT 4 WOMHE B REUaHIE RGBT o
XK1, DimpMdingR3 SO R2 OH R3 wherein Rl is Hor

substituted or unsubstituted C1-10 al kyl, C1-10
par hal eondenieig a compoundahxeng Formgpla 1Y% Wilhng sulfesylate and

e &%r«z)atlelét){rllg_ S lf:l%Ol%bMd having Formula XX;

N
N \>___R
\>__R1 N 1
N o

OH
Q _NH \\<
NH2 R /S\\ O
ORg 3 0
XIX XX

or
b) alkylating a compound having Formula XIX with an aldehyde R,CHO,

condensing with a sulfonylate, and then deprotecting to form a compound

having Formula XXT;
N
il
N o
Q, _N L{
RS ) OH
3 O R2
XXl
wherein

R; is H or substituted or unsubstituted Cj.1p alkyl, Ci.1o perhalo alkyl, Ca.10
alkenyl, Cs. 0 alkynyl, or -Cj.1o alkyl-O-C-10 alkyl;

R, is H or substituted or unsubstituted Cy.1o alkyl, C;.jo perhalo alkyl, Ca.1o
alkenyl, C;.10 alkynyl, -Ci.19 alkyl-O-Cy.1g alkyl, -Cs.19 cycloalkyl, -Ci.10 alkyl-



R2 is Hor substituted or unsubstituted Cl-10 al kyl,

Cl- 10 perhalo al kyl, C2-10 alkenyl, C2-10 al kynyl,
woCmekd44aB kyl - O C1- 10 al kyl, -C3-10 cycl oal kyl pCT@IS2006/034028

al kyl WD 2006/ 034418 PCT/ US2005/ 034028 -130 C3-10

cycl oal kyl, -d-10 al kyl-Oaryl, -C1-10

al kyl -O- heteroaryl, Cl1-10 al kylaryl, C1-10

al kyl heteroaryl, aryl, or-I13teroaryl; R3 is H or

substituted or unsubstituted Cl-10 al kyl, C1_10

per hal o al kyI C2 10 al kenyl, C2-10 al kynyl, -C1_10

kyl.s i - = (3l - -
S DB RO By HAIRD eronE (0 Ao,
a(]lilﬁylhﬂ@tr}iaﬁ@ryi?am,,orlﬁiteidhrﬂt kyl alryl , 8%\)—210 _

yl.het er par ar e r r : [
e S aro Sahebtied o8 hsibgBsed At houbiGute P A Cao
raazéagﬂ caf w2 ﬁkﬁ%ﬁf A9, ﬂk?PGF@HG <An§@vcg% dRIAyR &q Valkyl-

npri si ng condensi ng “a conpound
I{éavm ngclﬁdkym Gy RMk}WQ hryét, fanb@lkyl Dehampd‘yl Gorkylayl,

form d XVIT; NO2 NO 2 NH2
l\uCS ﬁ(ﬁlﬁff%%r’)r a@\i}e?q(zp b% 2ating a conpound havi ng
FOigdhaoged hnM th a hal ogenat ed acetic acid alkyl
ester to forma conpound having Formula XXI'I; NO2 N O

B4 is acmbozyl prefgoiinsigroBpconpound having Formula XX 1 to
forma conpound having Fornmula XXII1; WO 2006/ 034418
PCT/ US2005/ 034028 - 131-

28. A method of preparing a compound having formula XXIV,
XXV, or XXVI, comprising
a) condensing a compound having Formula XVI with a carboxylic acid

R;CO;H to form a compound having Formula XVII;

N02 N02
A\
R
NH, N>— !
XVi xvn 1

b) alkylating a compound having Formula XVII with a halogenated acetic
acid alkyl ester to form a compound having Formula XXII;
NO,

N
>Ry
N

0]
xxi  ORe
c) reducing a compound having Formula XXII to form a compound

having Formula XXIII;



NH2 N N XXIIl OR6 d) condensing a conpound havi ng
Formula XXI'II with an acyl halide and then

wdepregBeasi ng to form a conpound havi ng For nul aCKXISX05/034028
HNJ~ R4 N>--R, NHO4 O XXIV or e) condensing a
conmpound having Formula XXIIl with a sul fonylate and
then deprotecting to forma conpound havi ng Fornul a
XXV; 65, 3 HN \O N>-R-13W- HO O XXV or f)

al kyl ating a conmpound having Formula XXIIl with an
al dehyde R2CHO, condensing with a sul fonyl ate, and
then deprotecting to f a conpound havi ng Fornul a
XXVl ; WD 2006/ 034418 PCT/2US2005/ 034028 - 132 R2 0 %
R3 N
SR
N O
OR
XXIII °
d) condensing a compound having Formula XXIII with an acyl halide and

then deprotecting to form a compound having Formula XXIV;
O

J

HN™ "R,

C[:H
HO\KQ

O
XXV

or

€) condensing a compound having Formula XXIII with a sulfonylate and
then deprotecting to form a compound having Formula XXV;

O\\ ,R3
HN” \\O

fj':;m
vo—(

O

XXV

or
) alkylating a compound having Formula XXIII with an aldehyde

R,CHO, condensing with a sulfonylate, and then deprotecting to form a

compound having Formula XXVI;



N Ib \>RL NHX O XXVI wherein RL is Hor
substituted or unsubstituted Cl1_1o al kyl, C1_10
woeontsaBotal kyl, C2 1o al kenyl, C2_1o0 al kynyl , POT/US2005/034028
-C _10 alkyl-O-C1_10 alkyl; R2 is H or substituted or
unsubstituted C1_10 al kyl, Cl.10 perhalo al kyl, C2-io
al kenyl, C2_10 alkynyl, -Cl1 10 al kyl -O Cl1. 1o al kyl,
-C3_10 cycl oal kyl, -Cl1-10- w2yl - C3.10 cycl oal kyl,
-Cl _lo alkyl - C>ary| -C _lo alkyl-Oheteroaryl, Cl-lo
al kylaryl, Cil-10 aI kyl het er oaryl, aryl, or
het er oaryl R3 is H or ggybstitut ed or unsubst i tuted
Cl-1o0 alkyl, Cl 10 per Hal C}Sﬁbkyl C2.10 al kenyl
C2_10 alkynyl, -Cl_lo alNyl50C 1o alkyl, -C3_10

cycl oal kyl , -Cl |l o al ky 10 cycl oal kyl, -CI.10

al kyl-O-aryl, -C1_ 10 al O\§hﬂ1er oaryl, Cl-lo

al kyl aryl Cl-10 al kyl rf‘baryl , aryl, heteroaryl,
or OR2; R4 is H or substj {) d or unsubstituted C1_10
al kyl, 01.10 perhalo al kb C2.10 al kenyl, C2_10

al kynyl, -Cl_lo alkyl-O-Cl % alkyl, -C3 10

cycl oal kyI -C1_10 al kyl - %10 cycl oal kyl, -Cl lo

al kyl - Oaryl -Cl_l o al kyl -O heteroaryl, Cl_lO
avhereiar yl | Cl 10 al kyl heter oaryl aryl het er oaryl ,

K2, PRy B AGER S R 3 SBRP RS, g
halvdngy G,Q5 aiktdy1)08! ;.10 HKWM-OaT,., K¥Mlyl; conpri sing a)

Ry 1" Far FesliHie FHETRRHER Gott AL & PoRsTTALS Bigbuas
LAY GO BN OB, o). 2085 VAR LE, PEHENHARSY3/0R
Ci.10 cycloalkyl, -Cy.19 alkyl-O-aryl, -Cy.1o alkyl-O-heteroaryl, C;.1o alkylaryl,
C1.10 alkylheteroaryl, aryl, or heteroaryl;

R; is H or substituted or unsubstituted Cy.19 alkyl, C;.;0 perhalo alkyl, Cs.10
alkenyl, Cy.19 alkynyl, -C;.19 alkyl-O-C;.19 alkyl, -Cs.1o cycloalkyl, -Ci.19 alkyl-
Cs.10 cycloalkyl, -Cy.1o alkyl-O-aryl, -Cy.o alkyl-O-heteroaryl, Ci.1o alkylaryl,
Ci.10 alkylheteroaryl, aryl, heteroaryl, or ORy;

R, is H or substituted or unsubstituted Cyi.1o alkyl, Cj.1o perhalo alkyl, Cs.q0
alkenyl, C,.10 alkynyl, -C;.10 alkyl-O-C).1¢ alkyl, -Cs.19 cycloalkyl, -Cy.10 alkyl-
Cs.10 cycloalkyl, -Cy.19 alkyl-O-aryl, -Cy.19 alkyl-O-heteroaryl, C;.1o alkylaryl,
C1.10 alkylheteroaryl, aryl, heteroaryl, OR; or NRyRj;

Q is a halogen; and

Rg is a carboxyl protecting group.

29. A method of preparing a compound having formula XXIV,
XXV, or XXVI, comprising
a) condensing a compound having Formula XXIII with an acyl halide and

then deprotecting to form a compound having Formula XXIV;



NdEI>-RL ~--R ~NOHOO XXIIl ORG XXIV or b)

condensi ng a conpound having Formula XXIIl with a
weoeubdeaydiat e and then deprotecting to form a eomused/034028

having Forrmula XXV; 0S, 3 HNC 10 N>-R1 NHO4 O

XXV or c¢) alkylating a conpound having Fornmula XXI1I

with an al dehyde R2CHO, condensing with a

sul fonyl ate, and then deprmg3ecting to forma conpound

having Formula XXVI; 0 ~R3 NS ON-RL NHX4 O

XXVI  wherein WO 2006/ 034418 PCT/ US2005/ 034028 - 134

O

M

HN™ R,

N
N »—R
e Sr,
N

\\(O HO«

NH,

0]
OR
XXIN o XXIV
or
b) condensing a compound having Formula XXIII with a sulfonylate and

then deprotecting to form a compound having Formula XXV,

O\\S,R3
HN” \\O

N
Cris
N

HO
O

XXV

or
c) alkylating a compound having Formula XXIII with an aldehyde

R,CHO, condensing with a sulfonylate, and then deprotecting to form a

compound having Formula XXVI;
R2 Q

k \\S,R3

N” O
N
>Ry
N
HO

XXVl

wherein



Rl is Hor substituted or unsubstituted Cl-1o al kyl,

Cl 10 perhalo alkyl, C 10 alkenyl, C2-10 al kynyl, or
woChekl44aBkyl -O- Ci -io al kyl; R2 is H or substi Para825/034028

unsubstituted Cl-io alkyl, Cl_lo perhal o al kyl, C2-10

al kenyl, C2-10 al kynyl, -C1-10 al kyl -0 C1-10 al kyl,

-C3-10 cycl oal kyl, -C1-10 al kyl- C3-10 cycl oal kyl,

-C1-10 al kyl -OG-aryl, -d-d1B4al kyl - O heteroaryl, Cl1-10

al kylaryl, Cl-10 al kyl heteroaryl, aryl, or

heteroaryl; R3 is H or substituted or unsubstituted

% 01 @ l@ﬁbstrtg:dloq sh ltlijfc?g& ?]icg?’ 'C?]kw lp@fﬂﬁﬁﬁbﬂlkgl Ca10

to al kyny -C1-10 al
ajicinghICsyd alkyi3ll; d0-Calikalkyl-GX 1 hoalkyk | oal kyI -Cl1-10

j:%‘zk%: £ 3 Substigied orapeygheiiited Sany RO %w oSt o
@2 Fi?fa]!k%ﬂ Q15 o I_()t(glt g%l% - {dalisity g}lalﬁﬁ

perhal o a eny I
6¢3k1y My¢loalk§ﬁ1-@01oeﬂllkxl+0-@=}(131=qloo aﬂwyo-het@@am@ 01 10 alkylaryl,

cI o} 10 cycl oal kyl, -Ci1-10
lﬁﬁﬁﬁéh‘é}??ar%é&yq’l% hﬁf/eﬁ?ﬁ 3% het eroaryl , Cl- 10
qtgj%l Brof! substithted Grakdsibdtietied Trny b}.kyar(vl 10 PREia®y @Ht'yl/'(lz 10
OR2 or NR2RZ; Is a hal ogen; and I's a carboxyl
ey Gang a]égy@ p-Ci-10 alkyl-O-Cy.10 alkyl, -C3 10 cycloalkyl, -C; ¢ alkyl-
Cs.10 cycloalkyl, -Ci.19 alkyl-O-aryl, -Cy-j0 alkyl-O-heteroaryl, Ci.q0 alkylaryl,
Ci.10 alkylheteroaryl, aryl, heteroaryl, or ORj;
R4 is H or substituted or unsubstituted Cj.;o alkyl, Ci.1o perhalo alkyl, Ca.1o
alkenyl, C;.19 alkynyl, -Cy.19 alkyl-O-Cj.19 alkyl, -Cs.10 cycloalkyl, -Cj_j alkyl-
Cs.10 cycloalkyl, -Cy.19 alkyl-O-aryl, -C;.1 alkyl-O-heteroaryl, C;.;o alkylaryl,
Ci-10 alkylheteroaryl, aryl, heteroaryl, OR; or NR;R3;
Q is a halogen; and

Rg is a carboxyl protecting group.



