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BACKGROUND COF THE | NVENTI ON The Hedgehog pat hway (HH
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genome contains three hedgehog genes: Sonic
SHH), Indian (IHH) and Desert (DHH). Sonic Hedgehog
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to the membrane occurs spec1ﬁcally in the c111a of mammahan cells (Caspary et al., Dev. Cell

12:767-778 (2007)). Moreover, mutations in intraflagellar transport proteins result in
dysfunctional SHH signaling and lead to developmental deformities analogous to those
observed with SHH mutations. After the HH pathway is activated, a complex series of
interactions downstream of SMO ultimately leads to the processing and translocation of the
GLI transcription factors to the nucleus, where they act as transcriptional regulators. In
vertebrates, there are three GLI genes (GLI1, GLI2, and GLI3) which are members of the zinc

finger transcription factor family. GLI1 and GLI2 act primarily as transcriptional activators,
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The tumor microenvironment is a very important aspect of tumorogenesis, but it is
unclear as to how growth factor signaling pathways influence the tumor microenvironment.

These pathways may function in an autocrine manner, where the ligands are produced by the
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disclosed compounds are useful for treating diseases and medical conditions mediated alone
or in part by Hedgehog pathway inhibition, and thus possess anti-proliferative (such as anti-
cancer) activity. Such activity is useful in treating subjects having a PTCH loss-of function

phenotype, a SMO gain-of-function phenotype or a Hedgehog gain-of-function phenotype.
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doubl e bond, a tripl & bon X orY
di rect bond reggesents th

of a bond,
R3, and R4 are €acl Idepengen Sel ect ed fron1the
group consisting o drogein, Cl_6al koxy,
CL_6al koxyCL_6al by £1~63| 1, ami noCl_6al kyl ,

C3_gcycl oal kyl ,“scyand, $0oCl_6al kyl , hal ogen,

hydr oxy, squonyI SR|fIde and thio, with the proviso

that either R2 or R3 I's Z, i W WWZ each Wis

i ndependent |y sel ect ed fronwpbe group consi sting of

CRRO NRIO N, 0, and S, where RIOis selected from

the group consi sting of hydrogen, Cl_6al koxy, C
heiegfal koxyC 1. 6al kyl, C 1. 6al koxycarbonyl, C 1.6alkyl,

W erel ?
am di no, am do, am no, aryl, carboxam do, cyano,

hal oCt--6alrigyksentad GgEB bohebed dsytd addl_6al kyl ,
C3_6cycl oal kyl, hydroxy,
— represents a single bond, a double bond, a triple bond, or when X or Y is a

direct bond — represents the absence of a bond;

Ri, Ry, R3, and R4 are each independently selected from the group consisting of
hydrogen, C;_alkoxy, C;_alkoxyC,.¢alkyl, Cyalkyl, aminoCy_salkyl, C;_scycloalkyl, cyano,
haloC;_salkyl, halogen, hydroxy, sulfonyl, sulfide, and thio,

with the proviso that either R, or R3 is Z;

W,
e

W\( v\ﬁw

each W is independently selected from the group consisting of CR;9, NRjo, N, O, and
S, where Ry is selected from the group consisting of hydrogen, C,_salkoxy,
CisalkoxyC,ealkyl, C;galkoxycarbonyl, C;¢alkyl, amidino, amido, amino, aryl,
carboxamido, cyano, haloC;_ealkyl, halogen, heterocyclylC,.¢alkyl, C;.¢cycloalkyl, hydroxy,
hydroxyCi.salkyl, nitro, sulfide, sulfonamido, and sulfonyl, or

two adjacent W atoms can be taken together with their R substituents to form a fused
second ring, wherein the second ring is selected from the group consisting of aryl, Cs.
scycloalkyl, a 5- or 6-membered heteroaryl, and a 5- or 6-membered heterocyclyl;

qis 0 or 1, where
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sulfonam1d0 and sulfonyl;

pis 0 or 1, where

if p is 0, then two adjacent A atoms can be taken together with their R;3 substituents to
form a fused second ring, wherein the second ring is selected from the group consisting of
aryl, 6-membered heteroaryl and 6-membered heterocyclyl, and

if pis 1, then two adjacent A atoms can be taken together with their R;3 substituents to
form a fused second ring, wherein the second ring is selected from the group consisting of

aryl, 5- or 6-membered heteroaryl and 5- or 6-membered heterocyclyl;

or a pharmaceutically acceptable salt thereof.
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hydr oxy, sulfonyl, sul fi de, and:thio, with the proviso
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Ri, Ry, R3, and R4 are each independently selected from the group consisting of
hydrogen, C;_alkoxy, C;_alkoxyC,.salkyl, Cisalkyl, aminoCialkyl, Csscycloalkyl, cyano,
haloC;_ealkyl, halogen, hydroxy, sulfonyl, sulfide, and thio,

with the proviso that either R, or R3 is Z;

W,
e
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each W is independently selected from the group consisting of CR;9, NRjo, N, O, and
S, where Ry is selected from the group consisting of hydrogen, C;_salkoxy,
CisalkoxyC,ealkyl, C;galkoxycarbonyl, C;¢alkyl, amidino, amido, amino, aryl,
carboxamido, cyano, haloCj.salkyl, halogen, heterocyclylC,galkyl, Cs¢cycloalkyl, hydroxy,
hydroxyCi_g¢alkyl, nitro, sulfide, sulfonamido, and sulfonyl, or

two adjacent W atoms can be taken together with their Ry substituents to form a fused
second ring, wherein the second ring is selected from the group consisting of aryl, Cs.
scycloalkyl, a 5- or 6-membered heteroaryl, and a 5- or 6-membered heterocyclyl;

qis 0 or 1, where

if q is 0 and two adjacent W atoms taken together with their R substituents form a
bicycle selected from the group consisting of benzimidazolyl, benzoxazolyl, benzothiazolyl,
and oxazolopyridyl, then at least one A is N,

if qis 1, two W are N, and two adjacent W atoms taken together with their Ry

substituents form a quinoxalinyl, then at least one A is N, and
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SroUROBBIBHTS Qﬁy@t% %@HER@H al%CbQBt 1Rer: OV\/P@th@ﬁ@W Yreas be a dlfeCt bond,

su
conaehjoIfa 8y BRI roh SRy AL GER B O REY AP
bemzeh hviazdbya triplah@hcbmrall‘ﬂpweadlylc then at | east one

Ais N if is 1, tw Ware N, and two adjacent W
at 6#h Riaad %wes*@rlﬂaﬁﬁeﬁdqrﬁ@ SPleP!‘:eg frogy, thegroupesngisting ph

15310} e t
hyo et MR I o, ESBRLNARG. Ak R Hloglfitnl iR
CReagh Am@macm fmi]lalmbulwmmﬁag af €Rﬁ3alk~1éh3,ﬂ‘b®tahérs
wth their bst tuents to for seco
LR g 1f TR M oMb oy e R aegs Lol
C1_62EE('55¥3@' %ﬂk?let‘?gél%%fbat%ﬂﬁiylaC%al a'@ﬂlﬁﬁl%bﬁﬁﬂ@ amino, aryl,

et eroc i's selected fromthe group consisting
carboarakliys schelb ey - cxryfoGraloAiin howhresyclydf ediobyydroxy.
a_skngl.e . bond, are, eac dependently sel ected
hydrf’%‘%%—i%l]kéf : mtr%lfﬁ?ﬁ 8h3| e %%‘HJSS“@ @, NRi 1, and
CRieach8\VL 25 1n@épeﬁﬂ@1tgffsel’éc®ﬂ€fro\ﬁl aRIroe @bn@isﬁﬁgl bf ORNGindwhen
JOIned by a doubl e bond, X and Y are each

i n@ahelhe entelsetadrtiom thengrouppriistise aERY B9 CrsPkeybond,
e

carbhyajmdg myan@ haﬁiﬂ 1 lgaiky], h@log&ig ﬂlktybchyalmmqalkyy apdroxy,

hal n each Ais
hydr@éy magiy ,fm%%wﬁﬁ Ba%\%s il%Cl ff'ﬁ%%nzslf» CR13, NR13, N,
ahd op1, RGH R13 is selected fromthe group
co sisting of hydrogen, G _6al koxy, C i _6al koxyC

1. 6 syl the@tivo aéjabmw"aamb Galyb¢ taerd toathiky With gk neybstituents to

hd | boxani d loal kyl, . .
fomggﬁﬁgd S%?P@%ng ”ﬁz?}[ﬂ t eha%lcg I‘H}lg }%éﬁlggtgg% ?‘%gi%m Wﬁl,stmg of
aryl] Wﬁfeﬁfb)éred HRYAE LYY sombipbred Atfefdycigulahil de,

sul fonani do, and sul fonyl; each V'is I ndependent |y

selifarisd then dvp aRiecyt dugiome san Be aken izcbRIwith ﬂ@m\&s substituents to

form a fused second ring, wherein the second ring is selected from the group consisting of

aryl, 5- or 6-membered heteroaryl and 5- or 6-membered heterocyclyl,
or a pharmaceutically acceptable salt thereof.

An additional aspect of the invention provides a compound of formula I11



each R14 is selected fromthe group consisting of
hydr ogen, C _6al koxy, C i _6al koxyC 1.6al kyl, C i

WO sabkowycar bonyl , C 1. 6al kyl, am di no, am do, PEIGB)08/050756
aryl, carboxam do, cyano, hal oCl-6al kyl, hal ogen,
het erocycl y1Cl1_6al kyl , hydroxy, hydroxyC _6al kyl ,
nitro, sulfide, sulfonam do, and sulfon%!; pg s 0 or
1, where if pis 0, then two adj 16an be
taken together with their R}3 supstit/ients to forma
fused second ri whegei n N he ong/ring is selected
fromthe group cons 6- menber ed

R y
- b « rocyclyl; and if pis 1,

het eroaryl and 6-ne
then two adj ace e taken together with
their R13 substituents to forma fused second ring,
wherein the second ring is sehiﬁ%ed fromthe group
consisting of aryl, 5- or 6- ered heteroaryl and
wheRsin Or 6- nenbered heterocyclyl, or a pharmaceutically

acceptable salt thereof. An additional aspect of the

i nwentN onCHt ovi des a conpound of fornmula Il 7 WO
2008, 021440 T ERROPL IR o DABID. P o

thlaﬂﬂﬂypyrﬁ@fnﬁfl&idljﬂgplﬁfnyp)ﬁl’ndll@hﬁ()kahﬂ&m wWigzehR,,is o ]i‘)tlonally substituted
y

benzoi m dazol t hi azol yl, pyri triazo
Wﬂhﬁwﬁﬁﬁyﬁﬁegmﬁ qui noxal i nyl, mhereln R2 is optionally

S u%st % ngeleé%({ Hor?ln[ﬁef‘ glrouﬁlapﬁﬂﬁélof Rﬂé, rﬁ?ﬁ‘o Qtf%}sﬁétgrgar@gwherein

group consis
Rys ﬂmey be optigtlallvkebseitined Wwith hatwy alkel, anxbkp,malt}}lmcs ub&; driduicestloaryl;
wi th hal o, al kyl, al koxy, .al kylthjo, aryl
heReipwigeied fr@l e grayReqnsisiing Sﬁlﬂﬁf %gf‘glraél&@lﬁy(&ns. sting

of RNYALAE&Rd %91 tﬁle I5¥d rﬁ cﬁétﬁgﬂ%@cﬁk@%\%ﬂgﬂ%&&gb%%h%mm is

consi sting of
opu@meGnhﬁhwbéubbﬂhtumdd with RL7; and R17 is selected

mth r nsi sting .of h al k
21 91 AT HBPERR SR <orsS T gl FUS Latistyt Dhdibiog iprein Ri
is oﬁfoﬁhll}oﬁubgﬁﬁl%rd%ﬂyéryl or heteroaryl,
or a pharmaceutically acceptable salt thereof.

In yet another aspect, the invention provides a compound of formula IV

O R
H
R, N
POQ

v

wherein

R is selected from the group consisting of thiazol-2-yl, quinoxalin-2-yl, phenyl,
benzothiazol-2-yl, 7H-purin-6-yl, 6-aminopyridazin-3-yl, 6-amino-2-pyridyl, 5-nitro-1H-
benzoimidazol-2-yl, 5-methyl-3H-imidazol-4-yl, 5-methyl-1H-imidazol-4-yl, 5-methyl-1,3,4-
oxadiazol-2-yl, 5-methyl-1,2,4-oxadiazol-3-yl, 5-ethoxycarbonyl-4-methyl-thiazol-2-yl, 5-
aminopyrazin-2-yl, 5-amino-2-pyridyl, 5-[(4-methylpiperazin-1-ylymethyl]thiazol-2-yl, 5,7-
diazabicyclo[4.3.0]nona-2,4,8,10-tetraen-4-yl, 5-(trifluoromethyl)-2H-pyrazol-3-yl, 5-

8



or a pharmaceutically acceptable salt thereof. In yet

anot her aspect, the invention provides a conpound of
woorommta4dY / ORL6 R2 NR 3 IV wherein R2 PGI/GB2008/050756

selected fromthe group consisting of thiazol-2-yl,

quinoxalin 2-yl, phenyl, benzothiazol-2-yl,

b b RSB B - gnomety- -

met 1%&&&%1— @b‘r l4mhfa§610i-yﬂ1ML1m1@azeﬁtzJW|¢ {hid- 1 Blda48lcy o 3.0]octa-
4 oxadi azol - 2-yl,

2,5 Btrmt—hyl 4{[612 bzlltyb-)&éﬁl,rmzl@zol-@-}yl[ 4- pyr1dy1 4-phenyl-1H-imidazol-2-yl, 4-

metl&/&]%i—gmgaaoﬁ%- fnetlgﬁglﬁ/%t i Sé eﬁlyi-ll'él-1m1dazol-2-yl 4-
cyclgpr{obﬂi mihmda@dﬂpﬁmazumdlﬂnemzylm,mhdzbhgafz01 (tﬁﬂuémm'éthzd) 3H-

i azabi cycl o[ 4. 3. nona- tetraen-4-
imidgzqlt3-yk fefbydsererngthyD4 H-iyidasobi2-d- 414 psrrghd»ml-ylphenyl) 1H-
imi %@%é%lz:?(%%yF gﬁ?ﬁﬂ;ﬁ-ﬁ%ﬁé%g%rﬁ ypfndyl 3-methylimidazol-4-yl, 2-pyridyl,
2-m&h§zlwfaphlo3-'gn anflﬁétzlyl l)lt{h?amﬁbb@yly 12,4- &mdn%dmngmxylm KE : -
: t azo t hi azol - i m dazol - 2-yl
dlmgtﬁfflﬁp aaoq]é - éf%%h%p&qaéw -8l é]%@ﬁﬂlm@la%ol-ﬂ Yl ﬂéwthy%y%ldazol-%yh
1- mé‘th%lef &m@ﬂﬂ&rﬁé I%nd}%g[g%l ﬁﬁ@eizoizz%h '1- 1%0 ?lpgiﬁ!zol -4- lazl(I){ ‘Erla_zg)/l -4-yl, 1H-
imid4zaotet- hly |1H|-1H}1d2m0t|-32}d),| I-PP-bylhzoumdeZdiyZ yll H{(3vbdarel-~ 2- yI ,

pyr@ylgn%tﬁ}zllilgﬂng%i 22371,4 ?Iﬁ%[ﬁylll’gl(%{col 2-yl, 1,4-dimethylimidazol-2-yl, 1,3,5-
tr1méﬁ1%r Sffazby%P{II?yHﬁ(ﬂl@t ’fiﬁndhiﬂl-qaﬂm |2 yl,

dr oxyne i m dazol™-2-y
4- &JWiQCtﬁldl from .tme. grpme(mgsls)mg bif hydm)gta]z oletipd, ya]nd 1H-benzoimidazol-
29l Il3 pyridyl)-1Hi m dazol -2-yl, 3-pyridyl,
izt thyl i m dazol -4-yl, 2- pyridyl
2 Re{ RtIpyedzohr Be gkoup?coﬁﬁhtﬁn@ ofl ﬁ'byaﬁbplﬁil?l 24mythoxyphenyl, 3,4-
4-di met hyl t hi azo 3- dinethylimdazol -4-yl,

| -
dlmqth%fWVﬁglyla%érdlmﬁghpxymeﬁé& Ry radand] 3-mefhoxyphenyl, 4-
ﬂuof'opﬁgﬁ}h h@l@%@ﬁ yﬁgﬂéna/ %l}%orloiblenrﬁohl é3 di ()_XX}-)S/T}I,I, 2-

(tr1ﬂ110t<ﬁl¢dnh§tl)ﬁhpwla2-(ﬁl-{14){'jthl1nﬂ)etl‘tb;t)r)pbfmyl,-44(-hyt11;0x§zmbt—hyl)phenyl, and 2-
.im dazol -4-yl, 1H i m dazol-2-yl,

Pyﬂig;benzoinidazol 2-yl, 1-[(3-brono-2 pyridyl)nethyl]
' mogé%ﬁzl,tm?acé‘dtlcaﬂ écdébﬁﬁfemﬁt 'tﬁgr&ﬁz ol -2-yl,
1, 4-di net hy d%zo -2-
tr ﬂmmdﬂwrpyp@z dhe mvymtwnlprawdq:snae@dmyqbqund ddfohmule Y| ; R3
is selected fromthe group consisting of hydrogen
nmet hyl , and 1H benzoi m dazol - 2-yl; and R16 is
sel ected fromthe group consisting of 2-cyanophenyl,
2- met hoxyphenyl, 3, 4- di nmet hoxy-2-pyridyl,
3, 5-di mret hoxyphenyl , 3-cyanophenyl, 3-nethoxyphenyl,

4-
N
(Rys)n
15 —i Q X
R;

v

R16

wherein
nis0, 1,2, or3;
Rj; is selected from the group consisting of hydrogen, halogen, and alkyl;
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fl uorophenyl, 4-nmethyl sul fonyl phenyl,
6- chl or obenzo[ 1, 3] di oxol -5-yl, 2-

w@ eoovfrras onet hyl ) phenyl , 3-(2- nor phol i noet hoxpgpbaes/050756
4- (hydr oxynet hyl ) phenyl , and 2- pyridyl, or a
pharnaceutically acceptabl e salt thereof In another
aspect he i.nventi on provi des
Rl 1 melﬁcte% RESURC @Fup RSy ngpfdialaedh 33 k%y

alko%yca'ﬁ?bﬂyl3 s88in ?P Ledorfyi Qg‘aﬁ&" %yglbﬁ?ﬂ{gl 3\%}?%{ §hét@ﬂ)cgcf:l%l wherein each Rys
hydr ogén, ogen, kyl
is om@ﬁalﬁsﬂtb@@vutﬁﬁwﬁﬁhydmﬁyh llegshewniag, fitromlkylesyfooyp cyano, alkoxyl
hcton3| i.ng of hal ogen, hydroxyl, alkyl, al koxyl,
or helFOEYSRlar bonyl , sul finyl, sulfonyl, cyano, cycloal kyl,

ar R QlclacBE HOROGY etadp o@hﬁgtmgrbmyﬂanﬁ%terdcgyc@p%@mi R% is
substituted with hydroxyl, hal ogen, am no, nitro,

optienakly substigitednith Rizyado, al koxyl  or heterocyclyl R16

RSOy SR L AU AL 00 Bl iy wierin s

is opaiohbllyR3ubsti@rd vRilVaryboistiedtacirgt] from the group
consi sting of halo al koxy, al kylthio, wherein
or a phgrmageutigally 699310'1&9%38&{%@%& ed with aryl or

hefenp Qﬁdﬂwna‘? ﬁsp%ctptﬁé‘ fﬂ@ﬁt@dﬂ bo@dby 2 BEARREARIE SAldosition

thereof. In an additional aspect tﬁe I nvent | on
comprigug des orampirarigcempaats dowpbsi idran, focoulpred$ogegheomath one or
e co ounds descri bed herein, fornulated

n“”?BBEFﬁ@?RWF@%a%ﬁ@' cattste pharnaceutlcally accept abl e

CarnoBfes as MBS iSRSt pepthink i@ a VRt foP th[lﬁﬁﬁgaﬂhe $1dBehog
a met hod i nhi biting the Hed gehogle pat hway

path&v@momgnﬁgg ad!mnmstsmr@ forigpubisca egu l@j sebject ig.nged thare@lﬁwj ect
her a eutl% effe t%ve al

ther%}eup %a?ﬁ’y etfpe e am?untt Iéor(l:eo Jaors S?hc?es ompoya eg(lp erei,m ora
pharmaceutical composmon described herein, such that the Hedgehog pathway is inhibited.

In another aspect, the invention provides a method of reducing cell proliferation,
differentiation and/or affecting stromal microenvironment modulation comprising
administering to a subject, e.g., a subject in need thereof, a therapeutically effective amount of
one or more of the compounds described herein, or a pharmaceutical composition described
herein, thereby reducing cell proliferation, differentiation and/or affecting stromal

microenvironment modulation in the subject.

DETAILED DESCRIPTION OF THE INVENTION

The present disclosure relates to heterocyclic amide compounds, which are useful for
inhibiting the Hedgehog pathway, and their use in treating a disease or medical condition
mediated alone or in part by Hedgehog pathway inhibition. Also disclosed are methods for
manufacture of these compounds, pharmaceutical compositions including these compounds,
and use of these compounds in the manufacture of medicaments for treating such diseases and
medical conditions in a subject.

It is to be understood that both the foregoing general description and the following

detailed description are exemplary and explanatory only and are not restrictive of the

10



phar maceuti cal conposition described herein, such that
t he Hedgehog pathway is inhibited. In another aspect,
wo bmojozrednt i on provi des a met hod of reduci ng cetT/GB2008/050756
proliferation, differentiation and/or affecting
stromal m croenvironment nodul ation conprising
adn1n|ﬁter|n to a Sﬁ ect ect in eed
i €

invepiioh gpflaimedy MrsREt qu?lté?‘fegiﬂ?l? \}%35?%% fpmpgun ﬁae%PdS and

phatﬂﬁ'b&tf&fal SIS RATROUNE S deREhéPRHN I?&'éféh&z toQhe following definitions
phar maceutical conposition described herein, thereby

that,rfetlemivagicne, hrepeoforthéekvicon, differentiati on and/ or
affecting stromal m croenvironnent nodulation in the
subj ect. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

Pr 5@t othebelks O SpicHiddeihalchdmical fiotey ey &d ieiramk@iRtituted and
conmpounds, which are useful for inhibiting the

subsHiderblesgspat hway, and their use in treating a disease

or aﬂg%rﬁlalal(feﬁg\gé ’terE rgﬁde{s%sg é}lm fep% to'the ﬁ%[ctdl %O

hog pa y 1n i on osed
mstﬂhe ts ¢ Qlkenm‘éi rg fusal hrein @éfetshe Sﬁ uﬁ@mm@mﬂ d&alght or branched

pharnaceutlc composj tion |ncI dj se conp unds,
hydrgrgrbe Baing ¢ e%%%%%%%%%@ hle %%P%luwg a5 AGtgRent or branched
grou?gﬂ?L hCRITBNiGS of 9% ctaf‘t%ﬁta't(ﬁﬂs ?éf@lqe(gfosl%@éﬁ s g@@l ag{%‘fﬂilc @5 Cloalkenyl

nditions’'in a su bj ect . Is to be undeéers
and boChalkdre],frespectoiehyg @z&mqﬂady atlengl grpupsolncladd buhere not 11m1ted to,

i DI R S T 0 B TR s
2-pr§}g5@92/ 9@{817}464 &%(e%@@%ft&fé%éﬁenﬂ%&@m ion as clained.

reover, present i nvention, including conmpounds,
metlhe dsm aﬁ@xy hansrd detain tedgrs @omp@kyltgromatwcm toen oxygen (-O-

r d with referen he f g . definiti
kbR PG o, Sub P i b L R3S PR W,
alkeﬂjzlhﬁ‘raYMyﬁ?l %Q@L@ bf i-2d, 1-8h& Ichenibed hto@isQttbs rddad krei®as C;-Ciralkoxy,
heir uns stltuted and . substituted fornms. The term

Ci- CS&llkﬁéYv)?ﬁ Crdreatkpgy.ipipectively,sbermppi alkprargspustipclygie but are not
11m1{eﬁ?6 fi hox%oxaf-rgt% SRl lf'e%@tﬂ%!%t & eggg céﬁggl% iflclude, but are not

ers 1o an unsaturated Stral
lmﬁhydmmﬁ@khgndbamqngumhmbea&t one carbon-carbon doubl e

ril'ge t%glc gtll% ngrlg%tsa?l gt ?er§ E)F 32%%125‘[%@1 ég’ H‘reqr %he(g hydrocarbon,

suchc%_aqtt%?glhlﬁ sf‘yrlanclféa_ggv%aéfhewll +10, 3P I palan ﬂtferred to herein as

respecti vel al Kenyl’ “groups 1 ncl ude, but
Cr-GQrakylof':- Chdaikb’édmﬂ @1 Céﬂ]klyy Irqspa¢tivstly, Hamre]h‘@rbf alkp'égtogpglin,clude but

are I?%é{rﬂ%fiﬁ%bm @Y tﬂgl ng)gc:.isaoglr(g)n &11)1/1‘3‘[ yﬁ?—proﬂgll 2-methyl-2-propyl, 2-
metifhd (1260t ByhetByIDUb@YE D=RERYENBityl, &4 Edindigy1t 1ep1rasﬁy1ablsﬁauy1 1-

as used herein refers to an aIkyI group att ed to an

pentgl pgaethyl- bpe@wkﬂtmt)thylELcéwﬁylaayn%thklo%cpergyloaﬁ@,ethﬂcl-n@éyl 4-
metRHD-Rnfy 125 dih 8l 86181, B5-HRSh M EBuGD 23N r-butyl, butyl, isobutyl,
t-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, etc.

Alkyl groups can optionally be substituted with or interrupted by at least one group
selected from the group consisting of alkoxy, alkyl, alkenyl, alkynyl, amide, amino, aryl,
arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen, haloalkyl,
heteroaryl, heterocyclyl, hydroxyl, ketone, nitro, sulfide, sulfonamide, and sulfonyl.

The term “alkynyl” as used herein refers to an unsaturated straight or branched

hydrocarbon having at least one carbon-carbon triple bond, such as a straight or branched
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al kenyl or al kynyl group of 1-12, 1-8, or 1-6 carbon
atons, referred to herein as G -G zal koxy,

w@eooagzd7koxy, and Ci - Coal koxy, respectively. BExenpBarg/050756
al koxy groups include, but are not Ilimted to
met hoxy, ethoxy, etc. Simlarly, exenplary ' alkenoxy

o g SO QPR GO TEOE b BT R e g Cralkynyl,
and b‘? C@c‘llﬁ‘yﬂy@fr@éfp%cttl\‘;él}ﬁl E%ﬂi‘[ﬂ@l‘yeﬂk I &ictPd ineludBr R aRELt limited to,

hydr ocarbon suc a strai'ght or branched group of
ethymyllQrOPInﬂobutmyl;lpﬁltm& Honymtl.onethy ipedpanyle d-mahylelr-bityngs4-

p“*%i%ﬁ?ESPV%FQdgﬁyéa%%éfimgrﬁnd ;105§§|F¥L|ude, but are

notrhk ltdﬂnt &¢hil®:, orﬁ"@hlﬁldd”,as %Eé’tb’lherelﬁ fr@lﬁw to airw@ﬂ @Pe form
2-met h met h

RAGHBONE R PSR Bt oy LM hreetogylRs aeagh independently
seleée(?fr?#?ﬁé P;yougn OR{ 8%' of a 3?5 ei,'l%gé%l%grgﬁ,rEMJn’yl, amide, amino, aryl,

arylélkﬁﬁtdfibdtmﬁepﬁ[’ﬁ@kbi cyanopdybloa i, Retet, )ekher,lformyl, halogen, haloalkyl,

heteg)aggdlilq@pﬁ;{lgl} hmggﬂ% glqug{; yl::e-tql)r;e@ algci;pi'trob Jthﬁ |amide can be attached to

anothé%%ﬁ’ fhrou tﬁé‘ée}flbon @l?enﬁ&%geﬂ ﬁ%’ H@Cn bYR,. THRORFAL ¥lso may be cyclic,
heptyl, octyl, groups can optionally

for dyemplebiyt emtdL]EiceB,gl md ]hb, or Rlzl amdaRs myay bd Jduyechito fosagt3- tnE2-membered

rmgasluﬁ; gs a gre {92 Frlg ﬁ{p%%rg 5(26 Ay nshs? (f r%?%, Plf'heatlerlil(l) % Lirboxamido”

rdb@&&ﬂ%k%ﬁbﬂw&ﬁﬂbﬁﬂﬁﬂ§> carboxy, cyano, cycloalkyl
ester, ether, fornyl hal ogen, hal oal kyl, heteroarl
heflée (cﬁrytiamldmh @I&W;llhereh@ete&reto anratdrcal ofstbb fordefC(—NR NR R”
f d sul.f Th
Whehuﬁ Ig’n S cafl MGctPind onﬁ(%ntly I;Eeesg eg fro h‘)é (#0182} & u 1ag of alkyl,

erern ers to an
alkeﬂyqdmy@rlbmldh 2 INgry@dlkyleasho cxryelo@&@b m}damyb Qfetetrdsarpll Beterocyclyl,
bo such as a straight or branched 11 WO
hydr%mlglye@wmé PESE/ GB2008/ 050756 group of 2-12, 2-8, or
2- er.I I
q(l}g@{ y%y é)fgsr %go (%g]g?(c%/ %;P,ﬁ rr@ljeﬁ 183 r%cafpo% ﬁ{ek%ﬂﬂ -NR4R.,

_ respecti
-N(IE)}RJ-‘rpd)raRyNéﬂdB(Blfn yvlhe@rR}y Bs, and & udaanddfpﬂ:hdmbl svata:t:tetllfmm tha group
pentyn

conq.llséllngﬂ? 6% :ﬂ'],lfyq ajl?%lpé(i/ Hil}*y?l? %ﬂ%{% §ninoy ary¥| aryl|21ﬁ<)§7¥ régrlb’amate
cycl@il%YEstgr %Q{t Y&}ﬁyl h%ﬂ%eﬂ’ HRayily1 A5l Iheteﬁic?clyﬂ'ﬂ?drogen

term "am de" or as used hereih refers
hydnoagl, ketongfand hard: o"Hm amlma@@@d\j(tmbbled to-tRaro) et uRar-group through

- R h
the e Rt o< <BF BRI BN Phe Gieo(ne CKBRRP ARy Ry BFRe Re or
Rf nﬂiyk&)ﬁ}zfme@ltd@é'[her 8t WRAe N 8 Formyd 3- 82 dRemedibdAng, & ¢/ morpholino
aryl al kyl , car bamat e, carbggﬁ cyano, cycl oal kyl,

or pipstidinyl. eFigeerm pryineyalso ingludefethe cmq:seaand@g quateyapirapapgiium salt of

oy YL ASYE A BRSO 50, K5 ROy st

grodpbevigatiban]cattvde B RG,AUe65 RARD an BlkyDgrOBp IR ciaiti ciicbodirbents, the
may be cyclic¢, for exanple Rob and R, Ra and Rb, or Ra
aminggFope iyt B[ BNARETAP form a 3- to 12- member ed

M1 e (GHCRAS afusiy hte&tull %fg@ e B‘E}X 2 m!bg ggro(;th@r mualtit &rbocyclic,

6- nmﬁmregrlng eterm car
aromatic ring system. The aryl group can optionally be fused to one or more rings selected

from the group consisting of aryls, cycloalkyls, and heterocyclyls. The aryl groups of this
invention can be substituted with groups selected from the group consisting of alkoxy, alkyl,

alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester,
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refers to the structure -C(O) NRbRe. The term "am di no"
as used herein refers to a radical of the form
WO GooRRNR R' where R, R, and R' can each  PCT/GB2008/050756
i ndependently be selected fromthe group consisting of
al kyl, al kenyl, al kynyl, anide aryl, arylalkyl

etheh)é%lglgyéclg%d Oalllehﬁ%}layl %}?r%lﬂk é]ﬁ@r het e{yg%)%@xy##gtop&rqﬁro sulfide,
|

sulforﬁfﬂlﬂkg a}glg El#]f R(g%éetﬁﬁaﬁ%? %@ﬁ;’% ﬂgcrlﬁ?éc g[&l{?aéﬁt ?lotahrhﬁé’d ©2phenyl,

tolleelr,lthﬂeenﬁn@ndﬁtnmledfmydelp@lnnbelnmcgfn@éﬂvbtae ovetlrag rlmenz@eﬁlsed

carof R m SRR SN 6 S A P b 01 eyl onl by

eStTRE terfii Reylalk D’famﬁlsed léiagemss thah aall kydup Haein gra@ &faytl one alkyl
het erocycl yl, hydrogen, hydroxyl, Kketone, nitro.
subsfienh fighrplaHk e Breraplpechrylslkyharogay @ﬁkudﬁxhlé &1¢l it limited to,
aryl%]l;gg Bﬁ%&é g%ﬁ%ﬁ@,aﬂ#&&%&g@ SYSK m %ﬁle?erm 5{6 rmégp%n%qfsgs% carbon
atonRRf HoRyxdreplp Oipheylilegiétihgides mhmﬁl@dﬂt}& anszi 1 -phonydetByl, 2-
%% menbered ring, e.g., norpholino or piperidinyl.
thmﬁé eflf ani no al so i ncl udes t he correspondi ng

quat,e Ee;}éxr ) ( Rﬂ)ﬁ%”%@ﬁ&f flerQh refBR¥%o 3TAAC 9F @Hépfonﬁ eg(E)C(O)N(Rh)

-[N(R Exenpl ary am no groups I ncl
-Rg©0‘(0)1}MRIﬁ)'RI_ @-OUPONRYIRS RihBredt Ré qqﬁncpmear@feacﬁidmd&%nd&my
is an al kyl group. In speciffc enbodlnents t he
scleaad fromghe gpupoasi€ing ofatdoky) aniory, ajkﬂuﬂken'ﬁhelllt}enymamﬂe amino,
as used hereln refers t? nono-
103 Jﬁ‘g

arylmyyltyal é PRGBS, FRDOXYR CHHAR: FXC eyt ther, ﬁfﬁ@ygmogeﬂ haloalkyl,
i u yATe L

heteﬂf eCt e C)]Eb?%l @lﬁé}[}g rl%ﬁ%fecg%gl %}??%’g %161 5n¥r'yoe{n9 sl ide.

Exmmpbkpahk&haﬁsmmmﬂndnmamnymhyhgdUIhQAaHVMngbmmﬁEunbmyl

t b
Carbg@ﬁfgéwe%v‘? S B0 BT enith b Ryt ndyrRBST algied from the
groug cO s1¥tn%geoaé E%ln(%lhbtef;‘oagaemc’ﬁ R?nazg@%@ Pyr? pélflal kyll 5 VO
2069é@£ﬂ?4ﬁﬂﬁﬁ§vGB&QQB&Q&Q?&Emt@ﬂhﬁﬁmcmocay} hal ogen,
hanaIkyI heteroaryl, heterocyclyl, hydrox ket one,

ni tlig terByfeprbggamideyins Bipsrhearin relpr ta fheradigal. %@ BVIBR apficre R and
n?z{glme tHE QAR 01I (ﬂﬁ{elléﬁﬁ P Hi R Pf%gtselg&t@?l FI%HI hQ@or @%Mélst ing of, for

yl, ant raceny uor eny eny azuf
exampipmmyl aryharyhgky1, epcldiod pfofgle ﬁaloamkpb thytefaacyl od atteesyclyl.

su as 5,6, tetr dron hth
"ar Faerrﬂmmb&éyu?el&eﬁ%me Floribe gl éﬁ%@ﬁq gribuggrresponding
yﬂmhgquggéymjg@st one al kyl substituent, e.g.
-aryl -alkyf Exenpl ary aryl al kyl groups include, but
ar dhaotrm ¢ cwmédlsme@d heaeiplreleksytb shehadicalg (N.monocy ¢l i C

cartbi TaoA Ry ﬁ%ﬁ%ﬁ?@ﬁ%gn”rs B RO KSR gugehed toan

Oxy@ﬁ@nylcnalkyl, benzyl, 1-phenylethyl, 2- phenylethyl,
etc.
The term “cycloalkyl” as used herein refers to a monovalent saturated or unsaturated

cyclic, bicyclic, or bridged bicyclic hydrocarbon group of 3-12, 3-8, 4-8, or 4-6 carbons,
referred to herein, e.g., as "Cjscycloalkyl," derived from a cycloalkane. Exemplary
cycloalkyl groups include, but are not limited to, cyclohexanes, cyclohexenes, cyclopentanes,
cyclopentenes, cyclobutanes and cyclopropanes. Cycloalkyl groups may be substituted with
alkoxy, alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carboxy, cyano,
cycloalkyl, ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone,
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The term "carbamate" as used herein refers to a

radi cal of the form-RgOC(O N(Rh)-, -RgOC(ON(Rh)Ri -,
w@e009 (7@ NRhRi , wherein Rg, Rh and R are eacPCT/GB2008/050756

i ndependently selected fromthe group consisting of

al koxy, aryloxy, alkyl, alkenyl, alkynyl, am de,

mtroe%l?ga %%Xa%aydaséﬁﬁ%ﬂ CC?/E\%?‘W“H grﬁ&ﬁ%&@l o d&apﬂw cycloalkyl,

arymﬁth%feg@cryﬂyl heberocyclyl, hydroxyl, ketone nltro
fide, fgf ony [, and sul fonam de. Exenplary

carlealtmme@th teﬁfde to pradicat kavieg theistriigte -Rd)-Rm-, where Ry and Ry,

can Wﬁ%}%} rﬁﬁrn’t?q 3@%& aré/':: gy@f)é%%ly ilﬁﬁlgog}rﬁ % o% et?t%r ©T1 cther can be attached

to thie @dﬁ@%ﬁb%&hlaﬁ/ gRberbesh RI &R L. NExengfl &y R1GeNFCRIdE Wt @fe not limited
ryl or heteroaryl, such as phenyl and pyridinyl. The

to, atl@%mlkﬁla?\nﬁc@ﬁwxyaraé oipupel Bideealsp meldespalycthers. ¢ dwbere one or both

erm "car boxam do" as used herein refers
of Ry ar é%‘%areeg%égl -C(ONRR , where Rand R may be the

S amhe osrndi“hiler em‘haldfgeﬁ’n or ‘Rllalﬁas/uiéd hesdieaifado fFr QimBrher 1.
gro consi for npl e, al kyl . i
gﬁqgm gvtqygaqswp h?rslrnrfﬁ CIs W&m&ilfw'foupwggwwgg Wth one or

mor@ﬁgogga%lggyclyl The term "carboxy" as used herein
refe to the radical -COOH or its correspondi ng

salThs fere. ‘teter@Nas ustdderdihecfemiton ‘mwlan di-, asothsedulti-cyclic,

herein refers the radica
ammag&% Heay QSWOH%@E% 8 We‘P%lierJPeFeé‘Paé‘P@s’efSr %i‘aE‘&P&? b H}?teroatoms
suchtsQioRint &6/3RA, 4nd sBfur. AXNERBrylsTdiR HeQURTEYE Ll dk¥ lor nR%e
used herein refers to a nonoval ent saturated or

subsuh@atsun@ltl@dg alkpsy | aékylballsﬁyb'll,ua&ynalr apiday g@ldldo aoycirylelkyl,
droca bon rau 12, 3-8

carb gr ?ar%m%yo 0o G%C? alkyl esteésethe&lf%énéylcﬁ gg?(ny Ihal%a%g[}%btgaoaryl

hetefdc?ﬂfyﬁ he ¥k kkanE nitkx @mﬂda,r sulfoﬁa/tﬁid@ adridydul faf AU PEeteroaryls can also
i nclude, but are not limted to, cl ohexanes,

be figspd Fcbﬁ@kajrﬁg@tlc ENAES- oglélﬁt[regw@§xamgl)¢§ Phhderoayd groups include, but are not

T

imidandlge (1,231)nand @;zym triazgllya h)iﬂ;alzmyt; @yhamatﬂ,, tem:z&robd)(ﬁaryl th1enyl,
isox gy alhiapiv ot byl PRk :fg%woqyli%ﬁew@r? Hiigiogpd groups
inchdd® Mﬁ?a%@@&/l%?emé f&liﬁ&%%ﬁ@%%@iﬁﬁg Rh&kel thS Bhb 'c&%pnses 2105

sul fonam de, and sul fonyl groups can
carbbms@dmamddtthérheﬁycatonab kyl , ar yI or het er ocycl yl

t hgﬂgfqrﬁ%-:l E?ttgreorcgfl‘@.etﬁgﬂ?etgroﬁﬁfg o3 HgﬁgOC&%d ’paﬁlsg(? 1\1/eirre]1% referto a

satutafsdie pRadBN ihMtRSed! df hsat@adeld 4- Pyﬁlbﬂ@bﬂé}d lring containing at least one
heter;déclyl or ether. The ether can be attached to

heterqatonp ndependepilysaigcied Gk gapp AgfIisANg OF nitipeCIesHpttapyd sulfur.
|
Unlegs] 5&1; 18§ yéie:égfe’dg?lgglsg a&?ﬁ ayat{y ctaﬁo%n r% atro eh @c{ Ee rCsH2 group

can 6ptibnallWbe Fepl@oé b9k -O0DN, and a ring sulfur atom may be 0pt10nally oxidized to
form a sulfinyl or sulfonyl group. Heterocycles can be aromatic (heteroaryls) or non-
aromatic. Heterocycles can be substituted with one or more substituents including alkoxy,
alkyl, alkenyl, alkynyl, amide, amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycloalkyl,
ester, ether, formyl, halogen, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, hydroxyalkyl,
ketone, nitro, sulfide, sulfonamide, and sulfonyl. In certain embodiments, the heterocycles

are substituted with a methyl or hydroxyethyl.
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of R and Rmare ethers. The terns "hal 0" or "hal ogen"
or "Hal" as used herein refer to F, d, Br, or I. The

wo eooanitiad oal kyl " as used herein refers to an BdRGB2008/050756
group substituted with one or nore hal ogen atons. The
tern1 heteroaryl" as used herein refers to a nono-,

-, or othe clic romatic ri stem
gﬁrﬂ?yalfsa[fe Tt eyl pad {efraf B ghipe S wpighamy of the
abo%%e%r@@lcﬁ%ngs RUGRIAS o bF @&QﬁﬁthQM@)@ﬁ‘denﬁ?@el@é{w Wom the group
Het eroaryl s can be substituted with one of nore

consgyfingtoif aufésqpsclpdkylgmndglemrmges Ekkryplar}aﬂldt@rpwdes include acridinyl,

benzgtléllfc%ggvgl}rl bgénz.é) I’yl %ﬁg‘f glgla ?1' b enygsﬁgg%ox%? g}zlﬁygat[myl cinnolinyl,
dlhyhaif@@ﬁ rﬂ1hﬂl@<b1ﬁ@d)l!§rh{ ulhyhﬁfpgfmr nihydrdlmteﬁylo@iylﬁhwlyl furyl,

hydr oxyl , ketone, nitro, sulfide, sulfonam de, and
homeDipEaHRY!, 1m|élﬂé<rlt91arr>g}4 lﬁllé%lﬁhwls@mdb@lﬂu@é@ll}’i dsoquinolyl,

isotlﬂg{&liafngﬁ otlsﬁa%dlglglgéox % gf%‘i/ ’bu X?olﬁx %Blh%fm% ?x%he%zolyl

groups 1nc are’ no
oxamjﬂﬂm@i'i royhzoljfdypmdx&zm@y |p1pemd[ﬂymp@'ydnyl pyfraaahdinyl pyxazunmg pyrazolyl,

Iyl | Lyl
pyraeqh ?ﬁyrkdﬁfla%ﬁ;mgy ﬁgyrr%l?ﬁw?/f %Y%f}w% Iaxrr%dmya éwré&lémy?r -onyl,
ooy i) ARSI o BERL ol

tetraihmdiiopyianylbtsttrahiychfoqmnolbfl mtltaeollyt mhlaaazrdyllotlmzlohdmak dnaﬂqu:l thienyl,

erei ring c |ses 210 rpo

thiolghig i) o G apg A SBaIn G i onGBng i fehodod e is
aromdR! @h 8&¥h ¥lher erffbodiMBAISN 16 YitktoRyclass Mﬁly"@rfﬁllﬁ sdt@fald. In

to a saturated, partially unsaturated, or unsaturated
Paﬁwumneméﬁbemea1mﬁhgwuwﬁdauﬁmmgwaﬂﬂleast one het er oat om

:,]Pﬁ?lgggﬁe‘rlllg ﬁocgﬁiy?aﬁlg eq fa% ﬁ%dth%%ﬂ IreC}u R t% ELE[SI %clg(glgll atiached to an
alkospeedubi ed, the het eroat om may be carbon or nltrogen

1 nked, can optionally be replaced b

by otz ol by e RToi B D i iy an oRyeen (-0-),
whlcgﬁu's‘i{t%c%gd‘t&an glﬁ%ﬁ%@‘uﬁu' finyl or sulfonyl group.
terocycles ca e

aromatic (heteroaryls) or non-
ar dﬂmterms “hiedrex gyl msdmayl”bxs usediﬁénh utfed toitidradicel -OXH.

r subsgltuent ,ncl u al kyl | kenyl,
R@ﬁ {féya@mﬂ 8 uS%dr lgﬂgem 5?%18&9 eyarcy F%fﬁ??ﬁ@&zched to an
amypgbgﬁxy, cyano, cycloal kyl, ester, ether, fornyl,
hal ogen, hal oal kyl, heteroaryl, heterocyclyl,

hy dihokgrin, “ imy@zobyj/éhkyded heteant, ona@t-reviogniged and inclddes all isomeric

| f id d sul f t ts
fomﬁﬁ%féﬁ%s?{z"%?ier SRS nE el TR RETRS oy MhitachP inctudes
1-inh¥BX Y ihihzol 143 YA ROO9T, A2 hidb o RETnEB20084 05 7&6h of which may

Het erocycl es al so i nclude bicyclic, tricyclic, and
be suhstifded/ey 1 &0 yrehspsients. \Smsltwbahgaems mayenelbids/kalogen, e.g., F,
t I
e PSUERRSHE R Ry b8y RS R F ol LSO prconis

aqdafyhaﬁmmyahoalkyls and heterocycl es. Exenplary

het erocycl es i nclude acridi nyl
The terin “nitro” as used herein refers to the radical -NO».

The term “phenyl” as used herein refers to a 6-membered carbocyclic aromatic ring.
The phenyl group can also be fused to a cyclohexane or cyclopentane ring. Phenyl can be
substituted with one or more substituents including alkoxy, alkyl, alkenyl, alkynyl, amide,
amino, aryl, arylalkyl, carbamate, carboxy, cyano, cycloalkyl, ester, ether, formyl, halogen,

haloalkyl, heteroaryl, heterocyclyl, hydroxyl, ketone, nitro, sulfide, sulfonamide, and sulfonyl.
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benzi m dazol yl, benzofuryl, benzothiazolyl,
benzot hi enyl , benzoxazol yl, biotinyl, cinnolinyl,
waledwydeoii@r yl , di hydroi ndol yl, di hydropyranyl , PCT/GB2008/050756
di hydr ot hi enyl, dithiazolyl, furyl, honopiperidinyl,
inidazolidinyl inidazolinyl i m dazol yl, indolyl,
I sot hi.az

% ui nol )él}lﬁwaml égéé%sql b?rle%i{eﬁ%t@l 2 rﬁg}ﬂcaﬁ@‘/(g’éﬁ tho gryqture -N(Ryp)-

S(O%yﬁzm J "é(% NRNREO P{efre Rg{/a:)grfzé ”%epf)?? P%iﬁﬁl? H¥sgen, alkyl, aryl,

Cydg%}%?m%cﬁylﬁk?{&gcf%ol i%g\i i P/al,ry sﬁ?({noﬁﬁ%ws r&gﬁdﬂl@lﬁ}ﬁo’namldes (e.g., where

R ipalkylg) drylyhl forpyridesl(ylg,, V\(hermhi israyyl), ogulloﬂlkkxbdubﬁohamldes (e.g., where Ry
tetrahydrofuryl, tetrahydroisoqui nolyl,

is cychmahly anbhsteranydlyl subfonaumiglel e Wity Ry it leqtfrramlw ete.
thladlazolyl thiazolidinyl, thiazolyl, thie
t hi aﬁﬁ% shifompil, a ied pyreaspiers rradicabbaning t the ﬁﬁucture RySO2-,

di he heterocycle is ommati.c
whefiShe SibeARg: afgﬁﬁxépﬂ%m and @%mﬁ 4ef 6 gy adlTEm” The form
“alkgﬁ%l | all’L Q( used %ﬁre eésr 6)(r:aar11t ?lg lgsoup ER%” I tg aasqllifﬂréyltgeour%
" hathe lt@ﬁly‘&hbﬂda? K@K&éd ha&mlﬁe@&s emhe Irﬂdléeﬂfh@ﬁﬁg tl@ dructure R,S-, where

heterocyclyl attached to an al koxy group. The term
R, cahét eﬂmxy,cﬂlly}ﬂmﬂyaiyk)aﬂkynylsfaeﬁd;e tmire, hetl erplelkyl, yhrbamate, carboxy,

attached to an Oy{gm, %ﬁ which is attached to an
cycladlkyly e&j@fo@ﬁber Trel.etee yh;l@temwyl hﬁérdcwm elst@/ketoms The term

alkyﬁul de’er el ﬁ%d ;'hgrfmenr 268 ‘8} %nea kY dﬁr&%l‘ attag'yeid toa Sflll)l/%rr %‘[)(21)1/1. Exemplary

use
sulﬁﬂécdﬂn@lalﬂe aﬂlﬁcat hatthtae ussll haadik ytfe@rtoup -SH fﬂﬁht:aﬂr m
"imdazolyl," as used herein, is art-recogni zed and

i ndihg am mhﬁﬂwswaﬂlbf acqeprable QT Bs psedihcisn gyfers to any and all

solvh‘rﬁ? Ligs}tzegsﬁcﬁ ﬁgclhhc oqg%@l Ysgtoln%o%ig%?g% 181&&1%%3%%%&% and the like,
that 81=e| dmmjmﬂblleWuh Iﬁmmac:banodl)aﬂmnastchtﬁﬂl ffihd agodfduch ﬁwdhl amitl agents for
bstltute lto u?ﬁtltuents Such

Pha@@s@tt}cgﬁz ﬁ?“s Rt lfd’é th%ar@ FCOMPRIYEAFR 1y also
cont@ini@flller aBtith con‘[ﬁﬁlm(é rod dlfrfg%lppleﬁ{eﬁﬁl( %ﬁ@*ﬁ%ﬁﬂﬂ)v enhanced therapeutic
finyl, sulfonyl, cyano, cyc oal Kyl', “aryl or a

ﬁHwhenQrocycle. The term"nitro" as used herein refers to
dical -NX2..The term "phenyl as used herein ..
F o 0r 5 Phortingiil Su Eiainsb S P bePSRAE R 1 Rsgmbospfn
com@ﬁﬁﬁg ht 199 ¥Re 6apAnYQs RBscfodePRertia farng)1&le® REeBRE wdth one or more
cycl opentane ring. Phenyl can be substituted with one

th@mcﬂﬁﬁéﬂx@%@Pmb@éﬁﬂ§ﬂ$ncIudlng al koxy, al kyl, al kenyl,

?lalri‘ oxy, %;%%gafce%‘@cg’lggtF(i(e?IEa}{)le’essa}ﬁgsyl’ a%gl%lgélé P?I%?lrlgﬁe??% o salts of acidic

or bindd @geaps thahahpse ickent iet@nmamds usddah eteqay@hytompositions.
hydr oxyl , ketone, nitro, sulfide, sulfonam de, and
Corrww%ﬁqlwlud%m\ﬁ@ DESOTY 6P aBLigRs thtEpobmI OB (R BIES are capable of

forming a wide variety of salts with various inorganic and organic acids. The acids that may
be used to prepare pharmaceutically acceptable acid addition salts of such basic compounds
are those that form non-toxic acid addition salts, i.e., salts containing pharmacologically
acceptable anions, including but not limited to malate, oxalate, chloride, bromide, iodide,
nitrate, sulfate, bisulfate, phosphate, acid phosphate, isonicotinate, acetate, lactate, salicylate,
citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,

gentisinate, fumarate, gluconate, glucaronate, saccharate, formate, benzoate, glutamate,
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The term "sul fonam de" as used herein refers to a
radi cal having the structure -N(Rr) S(O) 2-RS or

WO B(00p27 Rr ) Rs, where Rr, and Rs can be, for BXEGBR@®8/050756
hydr ogen, al kyl, aryl, cycloal kyl, and heterocyclyl.
Exenplary sul f onam des i ncl ude al kyl sul f onam des

met%qg%éfo%te %tﬁ%ﬂeg\)l?lf Insat’e\}a b@%}lﬁglwﬁl éaldg %L{Qm[an%&e ?1%‘[&: ghg pamoate (i.¢.,
1,1-Weer g@er@%w-(ﬁ-h‘}dﬁ%kﬁglﬂhﬁloa‘@g@altf%et@(ﬁﬁﬁd’lﬁﬂdé/ kncluded in the present

sul fonam des . ere is heterocyclyl), etc.
Comﬂfmtunr@rthat uscz]u ecmyammasnm@tmnd:yeﬁoen phamfasegtically aceeptibleagalts with

R. b | k :
Varl%L},Sﬁmﬁ% ﬁ% an %écf Eo%ﬁ)gtﬁﬁ %?Oé? 8189‘[&?%? eabgve Cél(pmpoeun%s n?éﬁuded in the
pres@htleyhipabifionythat atBgciiRrifatusd ¥ |c§pﬂbf@cmﬂ)rm1&§ buseedits Wlth various

herein refers to an al kyl group attached to a sul fony

phargtagelegicaihe ageepighlesationsd &xapplag Hé gudheselis mchugle éﬂ@htf@ettllﬁé alkaline

cart] ﬁ)%{a? @Altsr}ﬁéyppdgtl&.{j% éﬁ%llgﬁlﬁlf rn?aﬁyﬁi%&u &@?Jn? élr‘hﬁﬁmc %llcy[l?otassmm and

ironasly. al kyl , car bamat e, carboxy cycl oal kyl, ester,
eth for hal oal het er oaryl , heterocyclyl
%R &8 é‘%?ﬁe ig @Weg 191 RGIPdS prRpRiEmS £o2. uakarieles g eukaryotes,
Whufhee{rg Eépa'bfé muﬁ%ﬂﬁ( frgﬁl 11%&&1@9 la%grcfe% 8 gs Whiddt. Ak g&ﬂwh are
Exenpl-ary es | as ‘use
medhgededlona @fie Ipartfog tlanHe@thgxdathwhy Ehzemplesr nﬁ subjects include mammals,

har euti cal acceptable carrier ed herein .
c: 2 MRS OGSy oSSRl 0SB Pe AT sSSP B it dnd transgenic
non-h@fkh Bfitnald. 3OEQHIE erﬁB@’dﬁf@ﬁ@rﬂ% k@)eded AWiMon, AEH BumaH hffering
the like, that are conpatible with pharnaceutlca
fronpdhtish of ulfiefing fromper p@entwﬂlywmblmf:ﬁUéfeana fr@gewgerf dn certain
emb hl%’lrel’l LGRY %li]béea l | ﬁ%saCte% Yo rrgss Qf 5 %ct'msh V'feg?tp{lﬁno gam-of-

art.
funoa@h ipHEBRIER lar}qies:lgalﬁdgvgaﬂm-agfmn@ﬂl pmtﬁie, additio n al ,
or enhanced therapeutic functions. The term
" pAAE fereaerds oF tf@dlm&slufq THAY CYEaI) S8 ORBIOE] Fliabe@YS {¢g., some

nd as
o b L L O BB "o e
orlemhmmmmtlcﬁl aln;l/oadoﬂﬂt hbﬂl(B amdrnheleﬁsre ckitse ag gempisomers, such as
har maceuti cal | acc table salgég? .as used herejn
BCOTPRIFIE 1RO, SRIRD t?ifeo%?rsbg Ty SIEEROORAS mylengsed
hereﬁf &ﬁl@ﬂ{ WEL %%ﬁwgém%e&ahﬂoﬁgﬁ oPURSRRIonRATPARIE EGRFounds may
unds ihcluded in the present compositions that
be dasngldwdsby:the symbolar B” ar €S, dppduidengodn the comigugateonwif| debstltuents
g of salts ri ous .i.norgani c and organic
arougg t rﬁ)]%enbccqaagont%% < preB%ntdlgve g{)l’(l) elb(ip&péflpsgs arious
sterdéﬁb@hi&?&ﬁ‘ihés%@bhlboﬁl%%ﬁQxﬂkﬁw@b&h&e@id HttleRomalstigel@de enantiomers
such basic conpounds are those that form non-toxic _
and digptgreaars i Mixtyas ekenaptiemers 9z fliagteraonicss mpnpe designated “(+)” in

nom@gﬁg‘[ﬂ%c Blfltotgé ?kai lé&(}/ rflrtl gncv%ﬁf I%Pégmz%ntlh%rhsstrugpu% E‘gg %g%xg[g %. chiral center

impli@dy.de, nitrate, sulfate bi sul fate, phosphate, acid
phosphat e, |son|cot|nate acetate, |l actate,
salligyidyzlstereqisamers ol conppaunds ef the peeserd inyealigmean be prepared

syntR@t[Etdﬁ% RORAL fnm Bt gtaQQﬂa?ﬂe ﬁé{‘ﬁﬁg %‘ieﬁ'lalsstﬂgtcdoﬂﬂﬁfasymmetnc or
mal eat e, gentisin ) umar at uconat e

sterqpigtidacanat eor tygucpraatainegt rﬂ@mrahﬁxtutﬁs nzlbat @l byglesdlat@t eethods
well known to those of ordinary skill in the art. These methods of resolution are exemplified
by (1) attachment of a mixture of enantiomers to a chiral auxiliary, separation of the resulting

mixture of diastereomers by recrystallization or chromatography and liberation of the
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16 WO 2009/ 027746 PCT/ GB2008/ 050756 net hanesul f onat e,

et hanesul fonat e, benzenesul fonate, p-toluenesul fonate
waeapzimeat e (i.e., PCT/GB2008/050756

1, 1' - net hyl ene- bi s- (2- hydr oxy- 3- napht hoate)) salts.

Compounds included in the present conpositions that

om0 I PR S T o P TEGSLA B by s

reso_ﬁﬁi&g 3480 of @)idiRcehlati ST he AR uADIVER i HURRANMS s on chiral
included in’'the present conpositions that are acidic

chroprategianivecelnmng apatsosonicrit orixturay chmgkso balresolvgil ifo their

L I e L T S——

chir@lphabd iigh pedrnthnt®lighid Bionfat@itehhyDadybializidl thy compound as a chiral
cal cium magnesi um sodium lithium zinc, potassium

salt ggraplex.ragrysialigng theeompennd gy aghael solyent Hcegedomorpcan also be

o AT, SEGBLT- o B RUFHE! YL 30T RUSBLNELE o

asyniinstoicdefithetiemgthodcancer, and which are nedi ated al one

or in part. by the dgehog pat hway. Exanpl es of i
s UBJCEBICEIG TRNER éa’hg[g?r%lét, in e @H}P%ﬁfaﬁ@}le aEget ipyspeon. The

presBRSEStioR bﬂ&)mcp%@&@ Phe BRRLS gecﬁﬁétllsic is%'%n%‘r;‘s’ anﬁ?ﬁf%it&és thERbPresulting

r
and transgeni non- human animals. In certain
fronethb adengmic of subsstubite atound agathonwarboe .dguble dohdinmarrangement of

ufferin from at ris f suffering from or
subspBieaRraimdy st He E%H%ﬁfémta A1y SAFROBr<arog double bond are
desiS@fid PdsbeirRR et AT L REnSHRhESTE wRASHABRS RIMA“PTEAd “£” are used in
oss-of function Ehenotype, a SMO gai n-of - function

accopdrane Mibd UBA (ast hdédnlesaiothanivist spest fiash sipkrsures gemacting double
The conpounds, of..t.he.discl osure may contain one or
bondi e SRARS APRoNE 27 4Ry 2 SRORBHE oY ShTCh ey he

exBubdgitlidnys desidnadrbsh-agbsnabubiy bédiealichakivsly@an B rdievdel to as
. ,pri;ntagion/@gsggnation) and/ or doubl e bonds and
cist PNy avhers ey TaRresNET WHPEBeRSY 9N the sarme sile of disrqublecbond and
pond & i ' t
o R s SBk AT o fostt AREAITRITA M, LR, (e rrangement of
subsge@mstarounmdi ssanrcsclienanine dnspsatal asdicas toe f eamset The Tdeseis”

conpounds na e desi gnat ed the synbols "R' q .,
reprosgnis SH'@%W%@ ‘gﬁ S{Res 69%%@?%1%02 hegfnegisiibs feganpians
repréNcRUREL NS & S GG 134OHR thd BB PRESERE of compounds

I nvention enco sses various stereoisoners of thesg
wheronihesnbigitemds art dispossd onfhotheibt saige endoprsonesided eigilageof the ring

nant.i omger and di astereoners. M xtures of
mﬁ(gﬁgﬂﬁfgn%§§m%% di ast ereomers may be designated "()" in

nomap eb@pbiirls oPte ihtidkichh 8dstah kbisaRd wh Well a8 GRGN#& forms such
that a structure may denote a chiral center
as, [pigyampile, hydrajoddpiasd Ualons cavbegdingstshscampaisdpoynedhes. Inone
. ent | nvent| b nt hetical | s
et SRS Sbul DYA L0y FBESoPESTRL Sha AP AL Rt i o
crystfiife@bfmasynmetric or stereogenic centers, or by
preparation of racem c m xtures foll owed by resol ution
met hods

L Compounds of the Invention

Disclosed herein are compounds of formula I or IA
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wel | known to those of ordinary skill in the art.

These net hods of resolution are exenplified by (1)
wa@rdoaotnment of a m xture of enantioners to a chiT/&B2008/050756

auxiliary, separation of the resulting mxture of

di astereoners by recrystallization or chromatography

and liberation of the 17 WO 2009/ 027746

PCT/ GB2008/ 050756 optically pure produg&/ﬁrquthe

auxiliary, (2) salt formation enploying an optically

active resolving Fg\gent, or divegt ,gbrg}a’ti on of

the m xture of opt'calkpnant s on Ychi p

chronatograpkgc columsgy_ St ¢ isonmeric mxtures can

al so be resol ved Wt hepr onponent stereoi soners

by well known ng g h as chiral - phase gas

chromat ogr apRy;” “sfrT alg phase hi gh perfornmance |iquid

chr omat ogr aphy, cr staf%izing the conpound as a chira

salt conplex, or ditystallizing the conpound in a
chiral solvent. Stereoisoners can also be obtained
from stereonerically-pure inktlernedi ates, reagents, and
catal ysts by well known asymretric synthetic methods.
Geonetric isoners can also exist in the conpounds of
the present invention. The present invention
enconpasses the various geonetric isoners and m xtures
thereof resulting fromthe arrangenent of A\\
substituents around a carbon-ddrbon doubIeAﬁgnd ﬁr
arrangenment of substituents afound a carbgcycl

NG Abond

ring. Substituents arouRReha &ri
or YEr (A

are designate
and "E' are® used

configuration

in accaorag 0 Unl ess ot herw se

speci fi ed, doubRe bonds

enconpass bo 3 i sonmers. Substituents
~on ddubl e Bond al ternatively can

or

dR1as being inA
ereirHthe t

around a cz e

be refefffed tofas "dt¥s" or "trans," where "cis"

represents substtituents on the sane side of the double

bond and "traf®" represents substituents on opposite

si des of the double bond. The arrangenment of

substituents around a carbocsclic ring are designated

as "cis" or "trans." The term"cis" represents

substituents on the sane side of the plane of the ring
whegghitl the term "trans" represents substituents on

opposi.te sj f. L I of the ring. M xtures of

conpounds§e@%%?§V%&F§%Bg%£§ %@ﬂ%ﬁ %&%ke di sposed on

bot h the sane and o ite sides.of, plane.of the ri .

ore dest orares g DRRTEILE s ofE o, 8RRE 18ha et or v isa

4nvE€H%ﬁn;gan exi st Jin.solvated as well as unsol vated

lléerc (§)

ch  LPresets theabseios OTAPGPdt ed forns. In one

enpQ AR JTRAt andtGir€ OAMRQHMG chEen@RERAGY $rond e @RR1p consisting of
enbodi nent, the conpou IS a Egjynor h. 1n anot her

oun Drp
hydregeio i mlkexy. Chealkomouldyl §1kakd. anning&h-gdlkylnes-fegelpplkyl, cyano,
haloC,_galkyl, halogen, hydroxy, sulfonyl, sulfide, and thio,
with the proviso that either R, or R3 is Z;

W,
e
W. W

o

Z
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I . Conmpounds of the Invention D sclosed herein are
conpounds of formula | or A 18 WO 2009/ 027746

weERomb@2e08/ 050756 . A, A 'A R 11 1 ~J R2 NTGBRBS/050756
RSRAITA or A RRASRE' A R YA p RNR OR9
R3 R5 4 wherein - - - - represents a single bond or

pofitEh W it PGPS G EH ¢ BiPuly e inzat Lot Wb O: and
S, wheRTEp %%%I%cieh?ro%pﬁl%r%?&qpéon@sﬁﬁ@éif h)}a%%eﬁzﬁ Roxgnd R4

are each independen sel ected fromthe group
Ci 6:@1@@@4@{@&@1 61 6alkgp@p@1@emyl Cisabgil keoxiglino, amido, amino, aryl,

carb%ngl | k(foy)é o%lt%l%xl E]'I-UGal &f@g%&ﬁ%&lﬁgf gé Wcloalkyl hydroxy,
hydrbX?CPQ&ldﬁyl S, QM de, ﬁﬂifohhlﬂﬁio andsulfingl, owi th the proviso

that either R2 or R3 is Z

two adjacent W atoms can be taken together with their Ry substituents to form a fused
second ring, wherein the second ring is selected from the group consisting of aryl, Cs.
scycloalkyl, a 5- or 6-membered heteroaryl, and a 5- or 6-membered heterocyclyl;

qis 0 or 1, where

if q is 0 and two adjacent W atoms taken together with their R substituents form a
bicycle selected from the group consisting of benzimidazolyl, benzoxazolyl, benzothiazolyl,
and oxazolopyridyl, then at least one A is N,

if qis 1, two W are N, and two adjacent W atoms taken together with their Ry,
substituents form a quinoxalinyl, then at least one A is N, and

if q is 1 and each W is CRj, then two adjacent W atoms are taken together with their
Ry substituents to form a second ring selected from the group consisting of a 5- or 6-
membered heteroaryl and a 5- or 6-membered heterocyclyl;

Rs is selected from the group consisting of alkyl, haloC, alkyl, and halogen;

Rs, R7, Rg and Ry are each independently selected from the group consisting of
hydrogen, C;_alkyl, amino, Cs_gcycloalkyl, C;.salkoxy, cyano, haloC;_ealkyl, halogen, sulfide,
sulfonyl, and sulfonamido;

when joined by a single bond, X and Y are each independently selected from the
group consisting of O, S, SO,, NR;;, and CR; R, or one of X and Y can be a direct bond,

when joined by a double bond, X and Y are each independently CR;;, and

when joined by a triple bond, X and Y are each C;

each R;; and R, are each independently selected from the group consisting of
hydrogen, C;_alkoxy, C;_ealkyl, amino, cyano, haloC,.¢alkyl, halogen, and sulfide;

each A is selected from the group consisting of CR;3, CRj3R 3, NRy3, N, O, and S;

each Rys is selected from the group consisting of hydrogen, C;.salkoxy,
Cisalkoxyamino, C;_alkoxyC,.galkyl, C;galkoxycarbonyl, Cygalkyl, C;.¢alkylamino,
amidino, amido, amino, aminoC,_galkylamino, aryl, aryloxy, carboxamido, C;_scycloalkyl, Cs;.

scycloalkylCi_salkoxy, cyano, haloCi_salkyl, halogen, heterocyclyl, heterocyclylC.salkyl,
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I W W v WZ 19 WD 2009/ 027746 PCT/ GB2008/ 050756

each Wis independently selected fromthe group
wa@ongistudilg of CRio, NRio, N, O, and S, where RIDGB2008/050756

sel ected fromthe group consisting of hydrogen,

G _6al koxy, C i 6a| koxyC I _6alkyl, Ci

6al koxycar bonyl., 6al i No anm n
hetogeyply I lRigie gy by, lﬁ%}kﬁem%grvk@u Mgy, P sultide.
sulf&ﬁhﬁa&%ahmmylﬁal kyl, C3.6cycl oal kyl, hydroxy,

hy roxyCl 6al Kyl , nitro, sulfide, sul f onani do, and

squfl@ﬂ}btl \Mhertsvvo adJ acent W atons can be taken

th with t 0 substi a.f
L odSha T i Womtiiin A Rt ERL e HRM Deb el S TuRaltR Siituens to
fomi Neused eepn€ Bing, whdreig thf scabivd mné:ii_selegt@&l Glodathk \reu éﬁco'i_amstmg of
or 6-nenbered heteroaryl, and a 5- or 6-nenbere

aryl;rfetl@mbésﬁéllvreroaqyli and@-gemberediheiceocyelyl and 0 and t wo
t :
1%'] t V\fﬁ\t\/? JmE%h %Dalltétglg I%Eérpgée a‘geé H)&'é@?fb &rﬁtﬁlﬂgeng%{l 8 lﬁllcl)bs‘utuen‘[s to
fomgmﬁswﬁeycngd lﬂﬁg,bem&ngiﬂ@kambrlyd rmgasgzll@ma ﬁﬂoyﬂ the glroup consisting of
enzaot hl azo an oxazol opyri ay t hen east one
aryl,po-j0g onern erag L%terparx T gad Yy ot smimbsrd hee;%ocaafyé;c ent W
at QP Eﬁ%ﬁ@e&t%@% Q@Jep‘éﬁ'bfe@aft H?éréofRﬁcherﬁa%Péhb(ﬁd{ﬁféht% 1ff‘Rf ]”And R,

a qui oxa i nyl hen at | east one
are efaclaﬂdowadhn‘émlsof(m 8;, Rhemd Rywo nadﬂament Wat orrs are

oL B T e 1R be e 5 U SO Fphghe rogh gonsisting
of Oer I‘@i“,r@‘rﬁ@ %a@td)nlé@l RrOREMH fRAdi ﬁouﬂon@sf@@mﬁ@ N, O, and S.

het er ocKcI yl; RS is selected fromthe group consi sting
of Impiopher ehéﬂOdmlerﬁdMayﬂ sclegied frrah Sipegioup eB1SISRTg 0 Ry dipgen,

G 62'1@?{%ycartbon Wd(]{ng%g%ll Xl@/le gg?;%(e?ﬁuorga E‘\ﬁlt amn%r ﬁ (ProxyCl salkyl,

hete@fﬁgﬁjﬂk@lﬁ&kﬁhd niGlo. Rl *@Xﬁculzﬁ&b@m.duh@it O 1§@| ety C1 scycloalkyl,
ogen, sulf , _sul fonyl and sul f onam do; whe

G 6?%%@83115&/’1 ar %Yqﬁ@ﬁéjlbélﬁél X and Y are each

e
o EBRCHGEqgheri 2 SR BS b b sRILUR TN 113G GHe N
hetetvatan. dIrr am)theb ombodinwher. jsai SrGﬁJsbd/ bEydelbﬂtﬁohghhiang arichst one N
Y are nde endent | j,0i ned b
hetegaefdgt-e st thegaehouid el 1 SaRBRES e
dlaz%g&tué [acéqgﬁ&gﬁ@,mgyl ooRl8Gh e dull ANIB]S5 FLAVRLLIPR[£3. 0 Hna-

2,4,8,10-tetraen-4-yl)-2-methyl-phenyl]-4-(pyridin-2-ylmethoxy) benzamide and N-[2-

methyl-5-(7H-purin-6-yl)phenyl]-4-(pyridin-2-ylmethoxy)benzamide.

In one embodiment, Z is a 6-membered heteroaryl having two N heteroatoms. In
another embodiment, the compound of formula I comprises pyrazinyl or a pyridizinyl. A
further embodiment provides a compound of formula I selected from the group consisting of
N-[5-(5-aminopyrazin-2-yl)-2-methyl-phenyl]-4-(pyridin-2-ylmethoxy)benzamide and N-[5-
(6-amino pyridazin-3-yl)-2-methyl-phenyl]-4-(pyridin-2-ylmethoxy)benzamide.

In one embodiment, Z is a 5S-membered heteroaryl having at least one N heteroatom,
such as an imidzolyl. In a further embodiment, the compound of formula I is selected from
the group consisting of N-[5-(1H-imidazol-4-yl)-2-methyl-phenyl]-4-(pyridin-2-
ylmethoxy)benzamide, N-[5-(1H-imidazol-2-yl)-2-methyl-phenyl]-4-(pyridin-2-ylmethoxy)
benzamide and N-[2-methyl-5-(1-methylimidazol-2-yl)phenyl]-4-(pyridin-2-
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hydr ogen, C _6al koxy, G _6al kyl, am no, cyano,
hal oG _6al kyl, hal ogen, and sulflde each Ais
wa@edoeorBds from t he group consisting of CR1L3, QRIBRB3)08/050756
NR13, N, O, and S; each R13 is selected fromthe
group consisting of hydrogen, G _6al koxy, C

ylmetg%%g : a h%}p%ﬁtée@%al kox{&o%ﬁld%g!gggw’pplgﬁ (Hf(formulal wherein Z is

a tm@felfh ARh 3 Ghd Qeleééa #6m tﬁ@gmﬁ%oéﬁithﬁgl AN- [‘ﬁmeﬁny-IS{S [(4-
0X car boxam do, éc oal kyl,

metlgdlylpblﬁallnklyyl@me%H lk,éxt;uaz@ly%dﬂ Phdmal]ffdpy@dlﬂ(%ylmﬁhb?@gbfmzamlde N-

e i S et SIS e

yimanshyouHehmbr! NY['Lm&Yi?lLS){(S’ le@ﬂbhmyylmethtymﬁ tﬁmhémigl]phenyl] 4-

sul fonam do, and sulfoq% wher e

(pyrglin2hdmethasy Renzasssr, NaC tnéﬂayl édn3 ﬁéazoérizesﬁ phegdi- Hépyrldm -2-
d
ylmé{ﬂl&g')to ia{m&l%fl % 8%?lgfecon rI?n 4'I|n§ gg%@t@ﬁ? ?lo?nef gg
yhn@h@qpbﬁnlﬁﬂaﬁmlgﬂeﬁw]m&ﬂhauﬁaﬂeanﬁkﬂ@wheteroaryl and
6- nenber ed heterocyclyl, d i f is 1, then two

adjaernimbodi Re B ang ﬁel%ll%@%lm‘?é% Ryjit 4 {meipeenpbogliment, Ry,
R,, RY Bad RS Wetash B?dro%é?lr Thdn % Hﬁl@gdlﬁ%‘ﬁp 'PQ i g Xl AEhHBIHA %Ilﬂﬁodmwnt
sécond ring I1s sefected fromthe group consisting o
R, B, Wis ,anc$R9 are dBelmbypdreged Inet fertbaropibodider; Xois GbanteYriieC Hel

he er oc or ar maceut i C tabl sal t
LN otod et R LR A S and P i9f T6PE ey 3 Pyl In one
embS@ﬁ?l{bnf lavRa&.onk RER aRERoAbmBhd pR20. R4, and R5 i's not
fluoro. In certain enbodlnents at | east one of X and

Y il amsheendgdinan the mvgnt@quIﬁMSf,o gtcpmgourst ofcfoanulmrﬂl 1,
or at |least one Ais selected fromthe gr
consisting of NR13, N, 0, and S. |In anoty

enbodi ment, R10 is sel ected fron1t grqu cbnS|st|ng
of hydrogen, C 1. 6§Ikoxycargpn
1. 6cycl oal kyl, C i 16pqqf|uoroa| yl, an1n phydroxyC

_6al kyl , hng ocC 6 Vand nitro. In a
particul ar embod i's VJ _6al kyl ,
G _6cycl oal kyl | uor oal kyl , or hydroxyC
_Balkyl. In g€ ent t, Zis a 6,6-fused bi cyclic
heteroaryl having at |east one N heteroatom 1In
anot her enbodinent™Z is a 5,6-fused bicyclic
heteroaryl having at |east one N heteroatom In a
further enbodi nent, the conpouﬂ@ of formula I
wh %‘ epprises a -5, 7-
I azabi cycl o[ 4. 3. 0] nona- 2, 4, 8, 10-tetraenyl, such as
N- R5; R 5 R dlideRzadné eaohlindepeddd}lncalact2d ¢ﬂr,oﬁ1 th& group consisting of

hydrg{gérgtgga%ﬁé%éﬂ%@ﬁ@”ﬁzhﬁﬂo% a}/lL;il amlq'lp 1-6alk yq- 83- g?ébl}fgﬁ?)gltllgf( cyano,
halo@?mwl @al&ge'ﬁ" Mrbf}y @ubﬁl)r)y@rk%m/de] aftr Ry " i di n-2-yl met hoxy

benzam de. ' I'n orié enbodi nent, Z is a 6-nenbered
hewemdheykWhavmn@nhmdewﬁéneZoatons In

W

Z

each W is independently selected from the group consisting of CR;9, NRjo, N, O, and

S, where Ry is selected from the group consisting of hydrogen, C;_salkoxy,
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anot her enbodi nent, the conpound of formula I

conprises pyrazinyl or a pyridizinyl. A further
weedomd2iment provi des a conpound of fornula | sSECEGBe@S/050756

fromthe group consisting of

N-[ 5- (5-am nopyrazi n-2-yl)-2-nmet hyl - phenyl ] -4-(pyridin

G 6aa§%yy&§e %1291)(@?3??%%%?’%@”&@#{»5 nigwy%mﬂipna@myr b hox
carbﬁiat%ﬁlﬂé Waﬂ@ haldt, %Qlﬁ%/ﬁ H@l@géﬂ@@ﬂeroc;cllyﬁlaéa yﬂ%@f@%&:&%lgkyé,shydroxy,

het eroaryl 'havin | eaSt ‘one N héteroa
hydlany‘i:madwd)lryﬂro Slllrﬁda fulfoniwrdoe atsbslilivepk or t he corrpound of

t f g ) t
\go a %ﬁﬁ?‘% dgtg)g}esccgrelgia )ta{kgrrpﬂ;r(&eﬂvr rﬁgﬁ?f?%}hﬁ%gﬁ% I’igl) fﬁrm a fused
SCCOYIH ﬂi‘ﬁg hexMeRZ Qdﬂfbﬁ’@rm% is selected from the group consisting of aryl, Cs.

5-(1Hi m dazol 2- met hyl - phenyl ridin-2-
gcycyqah@ql Holcyor 6-1Bemberad a@te%ga,@fl and ay5 oe 6 mgm]bered f'lgt)e/rocyclyl

N- -met hyl i m dazol - 2-yl ) phenyl ] -4-(pyri di
Q%ﬁ%% ‘%%S/ 027746 PCT/ GB2008/ 050756
yI g B@xandhen zdjicee WAmﬁmkerﬂns‘gaﬁemmﬁ theird4b Sestiuents form a

blCYﬁ@ sslﬁgtre]g éq%fgb{hg:gwdp%p\ég%g&ldﬁﬁ aasa gt L gé%zgllyl benzor‘ghmzolyl

I
aﬂd&izgf&ﬁgflg%lrghg?h?k%%n%1831/\{] 1, 3-thi azol - 2-yl | phenyl ] - 4

- ( plyg isdi, WQWhmé‘ﬁ hmdy\)/b edjzeant 8é atolss taken together with their Ry

Subshgw‘fs]fh %n ¢ ﬂyh élﬁ}_’yéﬁﬁ ﬂé?%l mt%é%ga?ﬁ (ﬁ thi azol -2-yl]p
N- 27 18It il st DTS (R, pch@ﬂ W é’deﬁ?Wbﬂla- al% thinadSdthed-with their

| ] phenyl ] -4- (pyridin-2-yl met hoxy) benzam de,
Rio Nbetzmn@s twfor@alsegortdmrzgz@ﬂeczad;ﬂom Hergrbyp qor(s;syng df mS20r 6-

rret h Za
et Ay R PPt Wromvelos.
y| Retih@lac)daeran e fmmec}ﬂ%[sﬁﬁg bfalkyl haloCy_ealkyl, and halogen
1, 3-t hi azol e- 5-carboxyl ate. In one enbodi nent,

Z. when jaipedhly 2 SRBlsoRGNY anRY 4rg cach 1n¢Pp@ﬁ%enélm§éléPtﬁé ﬁtom the
grou%g%}%@,%@?é, R {1h§1?(féﬁthé% ﬁlgeegf X aﬁ q/nc%n bea c}_]%,ct bond,

errbo i ment
R7 whis j@ne 139a dowblebhad, D(ya:irdo@ are. eabln ialependehity CRl 1, and

rrb diment, X is. 0 and_Y 12-1 n anot her
g]ap iipgd byt trrpé%é?ndo%eaqﬂéwa%&? pis 1, for

ex@m I@pl afid RYS dr8¥hch 1hﬂeﬁéﬁ§ent$rr§9f%gﬂeﬁ%tm thdls r&ﬁﬁ&ﬁlﬂ%?%@f

Is a heteroatomand p I's n anot her enbodi nent
hydriogere §tisdkoxyelCatdkyl amenoc oyamoulmdoGf cafkgt, rhalogem |andA&Lﬁkle
Rl e!a_(I:hVA IisI seTJ:tédefom Iﬁize Z%rmll\ll) é/on\ﬁstlgiél O/fC 13, NRy3, N %" and S;
each Rys is selected from the group consisting of hydrogen, C;_salkoxy,
Cisalkoxyamino, C;_alkoxyC,.galkyl, C;galkoxycarbonyl, Cygalkyl, C;.¢alkylamino,
amidino, amido, amino, aminoC,.¢alkylamino, aryl, aryloxy, carboxamido, C;_scycloalkyl, C;.
scycloalkylCi_salkoxy, cyano, haloCi_salkyl, halogen, heterocyclyl, heterocyclylC.salkyl,
heterocyclylCi.salkoxy, hydroxy, hydroxyCi.salkyl, hydroxyC,.salkoxy, nitro, sulfide,
sulfonamido, and sulfonyl;
each V is independently selected from the group consisting of CRy4 and N;

each Ry, is selected from the group consisting of hydrogen, C;_salkoxy,

CisalkoxyC,ealkyl, C;galkoxycarbonyl, C;¢alkyl, amidino, amido, amino, aryl,
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wherein R1, R2, R3, and R4 are each independently
sel ected fromthe group consisting of hydrogen,
w@leat ey, Cl.6al koxyd 6al kyl, G _6al kyl, PCT/GB2008/050756
am noC _6al kyl, C3_gcycl oal kyl, cyano, hal oG _6al kyl,
hal ogen, hydroxy, sulfonyl sul fide, and thio Wi th
the | rOVISO v W/ z

carbgxpidoy eyane. A{&E@meﬂ%ﬁ{] ﬁ@logg} Seeam Bl 46 gy eigpy-

hydI%Q | 2ty GhiRb, s@ﬁi&’ sNBh@midd, afd sudfddyl; S, where Rio is
ected fromthe group consisting of hydr ogen,

CI _pG&O koxywhe® WO 2009/ 027746 PCT/ GB2008/ 050756 Cl

kﬁg}?’/ %#t‘gg aﬁéﬁ?nﬁg atg’?’g I%aril(g% é% %%%ggwq{} yl}:leﬁro 13 Ssz‘tltuents to

fornhahiRed s&@h&l()ﬁh% Widroig @ sdashEFRE Kbl foal Hlgroup consisting of
cycl oal ky hydr oxy, hydroxyCG 6al kyl, nitro,
aryls@merréeredwrerfwrﬁné& méingeslingDsshunto’adj acent w
a gsther
st s 2vb SRt PORBE Lo Bkl Blebunld Ricghcie Ry sypgients o
forrrS@ﬁQBdﬂ se’cloﬁ@ rihg, \slﬁraﬁtﬂﬁiseﬁ:bmm@s ngeOﬂeﬁ fioansicroupdcodsisting of
%Xcloalky nber ed heteroaryl
aryl aﬁwré Isemb?re FeoRe apd ﬁe?re@awﬁaegﬂd epreclylor 1,
wher g hémﬂtcé 1c911§‘9&e%{I WBIeadit aceddr. W @ér%%eﬁlﬁ&ﬁﬂlents if Ry; and Ry,
toget er Mﬁt herr 0 substituents forma bicycle
zneGwhéwbﬂdﬂkn@ndihﬁth@dp.mmhR5stmhﬂu@b benzi m dazol yl ,

benzoxazol benzo hi.azo|. and oxazol o L d
© O e elboci RS AP LGRS etpe N0 BORRGUEE UF rktadp
tmo adj acent Watons taken togethe MAth)the¢( Ri o
substituents forn1a qU|noxaI|nyH//fh at Yéasf one A
is N and if q 1 and eadth Wi , then two
adj acent Wato 3 N th their RO
substituents to for gcond||ri ng selected fromthe
group consi sting of or 60 nenbered heteroaryl and
a 5- or 6-nenbeRed heterocyclyl; RS is selected from
the group consisting of al kyl, haloCl -6al kyl, and
hal ogen; when joined by a singjje bond, X and Y are
each i ndependently selected fromthe group consisting
Wmﬁﬁmlo S, S®, NRi 1, and CRi 1812, or one of X and Y
§, %% rghre _ond when joi ned by a double bond, X
¥ ale-eath| dependently CR11, and when joi ned by
a R, lidetech@mebom ¥eaddup c@isitigaehp@azolyl, imidazolyl, benzoimidazol,

thiazolyl, pyridyl, triazolyl, purinyl, and quinoxalinyl, wherein R, is optionally substituted
with one or more Ry3s;

R;5 may be selected from the group consisting of alkyl, nitro, aryl, heteroaryl wherein
R;5 may be optionally substituted with halo, alkyl, alkoxy, alkylthio, aryl, and heteroaryl;

Rj3 is selected from the group consisting of hydrogen and alkyl;

Rj¢ 1s selected from the group consisting of aryl and heterocyclyl wherein R is
optionally substituted with R;7; and

Rj7 is selected from the group consisting of halo, alkyl, alkoxy, alkylthio, wherein R;7
is optionally substituted with aryl or heteroaryl,
or a pharmaceutically acceptable salt thereof. In certain embodiments, one of R; or Rj is
imidazolyl. In certain embodiments, R;¢ is pyridyl or phenyl.

In another embodiment, the invention relates to a compound of formula IV
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each R11 and R12 are each independently selected from
the group consisting of hydrogen, C _6al koxy,
w@R008atiyd , am no, cyano, hal oCl-6al kyl, hal ogeeT/GBR@S/050756
sulfide; each Ais selected fromthe group consisting
of CR13, NR13, N, 0, and S; each R13 is selected from
the group consisting of hydrogen, Cl 6abkoxyR
1. 6al koxyam no, C i _6al koxyC 1. 6&FR
_6al koxycarbonyl, C 1. 6al ky|J1 C
am di no, am do, Rpino
aryl oxy, carboxam dd
gcycl oal kyl C _6al kox C) gml oCl - 6al kyl , hal ogen,
het erocycl yl , hegerocysfyls _6al kyl ,
het er ocycl yI G _6aPkoxy, hydroxy, hydroxyG _6al kyl ,
hydr oxyGi _6al koxy, nitro, sulfige, sul f onami do, and
sul fonyl; each V is independently selected fromthe
whegpimup consisting of CR14 and N, each R14 is sel ect ed

frgmth 0 nsi st n Cl. 6a|
SR T R EroR FOsng S B pl k@cfrenyl
ng., -
o A0 ey 4.9 EOOETTAD e
benZ@anm@@(ﬁ -2- ﬂeﬁéﬂﬁhﬂﬁfﬁll@ldawl'%y] S-mgtbbe1m1dazol -4-yl, 5 methyl 1,3.,4-
oxacP Xﬁo %@%-me?hylfﬁoz 4 glx%_ lazv%élr“ef : d&l x?cl’elllrf %I’}]I?_ e ]t*q(,\lgtﬂmzol 2-yl, 5-

amirfhy BN -yA S24r0iNs- Zlﬁj’hd%ﬂ? i—ﬁk&ﬁbthﬂg@bﬁ@fn Wyt)hletﬂiﬁi]ltﬁlaﬂl—@-yl 5,7-
substituents to orma fused second rin wherei n the

diazafievahe 413 |(H@01F352 464 lé)cﬁeaaerﬁwhw%%@ﬂ@qr@msthezgn?éﬂ@waﬁgl -3yl 5-
(pyrfilo! el'fyolglfc ;52%‘? gtsﬂtfgtﬁg@iﬁ&h%ﬁetﬁyl df S-(hydroxymethyl)-1-

methanmttazblak@n AtthgedlByl-WHtimiddrel-2- yIRIBthSeu bétd1ztzlabm§fslo[303.0]octa-
forma sed secand. ring erein.th dri [

2,5, 6l @Q ﬂﬁ?%ﬂbﬁé%%@ﬁ%& 8&] SPyHdylof-P 1qH-§mH 1391, 4-

metlﬁrl RRRLes| Qe};leﬁ ‘ﬁ?e'ﬂi@ll 12082, 0- ﬁ'% rlﬁdmndazol 2-yl, 4-

terocycly phar maceut i cal [y accept abl e sal t
cycloﬂmpyele]‘H 1mrdaz<d|=2-al &) Sedltbwdmhﬂ;ﬂ é—tna,zbl R, addilRir@methyd)-3H-

micGRior ot ‘TRt AR e b e b PHORHE I PaEDelt-
1m1cFaQolf'JQ 910 AR dPN- IfRrmdh2b1 LY, 3-PVAiRIO3 -nethY 1@nidkzol-Btyl, 2-pyridyl,

wher ei n
2- methylpyrazol 3-yl, 2-methyl-1H-imidazol-4-yl, 2,4-dimethylthiazol-5-yl, 2,3-

yI am no,
am no, aryl,

dimethylimidazol-4-yl, 1-methylpyrazol-4-yl, 1-methylimidazol-4-yl, 1-methylimidazol-2-yl,
I-methyl-5-(methylaminomethyl)imidazol-4-yl, 1-isobutylpyrazol-4-yl, 1H-triazol-4-yl, 1H-
imidazol-4-yl, 1H-imidazol-2-yl, 1H-benzoimidazol-2-yl, 1-[(3-bromo-2-
pyridylymethyl]imidazol-2-yl, 1,5-dimethylimidazol-2-yl, 1,4-dimethylimidazol-2-yl, 1,3,5-
trimethylpyrazol-4-yl, 1,2-dimethylimidazol-4-yl;

Rj; is selected from the group consisting of hydrogen, methyl, and 1H-benzoimidazol-
2-yl; and

Rye 18 selected from the group consisting of 2-cyanophenyl, 2-methoxyphenyl, 3,4-
dimethoxy-2-pyridyl, 3,5-dimethoxyphenyl, 3-cyanophenyl, 3-methoxyphenyl, 4-
fluorophenyl, 4-methylsulfonylphenyl, 6-chlorobenzo[1,3]dioxol-5-yl, 2-
(trifluoromethyl)phenyl, 3-(2-morpholinoethoxy)phenyl, 4-(hydroxymethyl)phenyl, and 2-
pyridyl,

25



Vis Nor CH e.g., N R2is selected fromthe group
consi sting of pyrazolyl, imdazolyl, benzoi m dazol,
wo bioapwi7yd , pyridyl, triazolyl, purinyl, and PCT/GB2008/050756
qui noxal inyl, wherein R2 is optionally substituted
with one or nore R15; R15 may be selected fromthe

grou onsistin itr oar
wh&F BPFaTTREigAYy ﬁeesaﬁ/eéﬁ%n*re&ecgfu (i b %ali%of Formula

v 1@!1&)6116 oRhlePXYE th@%ﬂ@vﬁﬂg Gyridyy hum@ﬁﬂnﬁ? PrOQ @H%enza%nﬂézol 2-yl.

sel ected fromthe group ¢onsisting of hydrogen and

al kyl ; Riendtkerssibedinedhtfthomvenieongrovidecoagnpaindgf¢drmula V

aryl and heterocyclyl wherein R16 is optionally

substituted with RL7; and R1l7 is selected fromthe

group consisting of halo, alkyl, alkoxy, alkylthio,

wherein RL7 is optionally substltuted Mﬁth arﬁ: or

heteroaryl, or a pharnaceutlcally S 3 hd

t her eof . (&wg

i mdazolyl. In cert#

phenyl . I n another enb

to a conmpound of for 24ll\D 2009/ 027746

PCT/ GB2008/ 050756 2% 0 R3IV wherein R

is selected fromthé group consi sting of thiazol-2-yl,

qui noxal i n-2-yl, phenyl, begzothiazol -2-yl,

7H purin-6-yl, 6-aninopyridazin-3-y|,
whefeimni no- 2- pyridyl, 5-nitro-1H benzoi m dazol -2-yl,

5- net yﬂ 3H | m dazol -4-yl, 5-nmethyl-iHimdazol-4-yl,

5- fet 198334 oxadi azol - 2- yl,

5-

o ;‘R?%%éfgeggdggﬁg gi%bﬁt;%ns?sth%l gg lé)(drogen halggen e.g., Cl, and alkyl, e.g.,
metlyii nopyr azi n-2-yl, 5-am no- 2- pyrldyl

5- [(4- et hyl pi per azi n-1- L net th| y

ai %aaﬁ”%&%%?f&ﬁﬁaﬁw 1Mty el Mo g1 ks oy,
alk0§y&afr15dnfyl YOI tsﬁ'])fJ)ﬂy'l 2y, rc 61@!11‘1{?1‘ Yyl oPa heterocyclyl wherein each Ry

pyrazol - 1-y nethgy&}hlazo

is opglonakhy Hbetiiuirdrreitthhy droxilaledegen. aynmosm(rﬁy@lkﬂxwmy cyarjo, alkoxyl
or h {Ey yllmdazol 4-yl, 4-thiazol-2-yl-1H i m dazol - 2-yl,
1, 6- dlazablcyclo[s 3.0]octa- 2,5,7-trien-7-yl,
4- Reg ﬂ:s-sblldttyd:l frbht theigetapalondstylg ofdryyanid Cﬂlyierocyclyl wherein Ry is
.4-phenyl - 1H-i m dazol -2-yl, 4- nethyl-3Himdazol -2-yl,
OP“QIFlaElétSH titgtpd withdazdind2-yi | 4-ethyl -i H i mi dazol - 2-yI |

4- Ry, is selected from the group consisting of halo, alkyl, alkoxy, alkylthio, wherein R;;

_nbod|WEﬁ§s, || R3 is

is optionally substituted with aryl or heteroaryl,

or a pharmaceutically acceptable salt thereof. In certain embodiments, R;s is halogen,
e.g., F, optionally substituted alkyl, e.g., methyl, hydroxylmethyl, methylaminomethyl, aryl,
e.g., phenyl, heterocyclyl, or cycloalkyl, e.g., cyclopropyl. In a particular embodiment, n is 0,
i.e., Rysis absent. In another particular embodiment, n is 1-3. In a specific embodiment, the
imidazolyl moiety is a 5-imidazolyl. In another specific embodiment, the imidazolyl moiety
is a 2-imidazolyl. In another specific embodiment, the imidazolyl moiety is a 4-imidazolyl.
In certain embodiments, Ry is pyridyl, e.g., 2-pyridyl.

Compounds and compositions of the invention are also useful in the manufacture of a
medicament for inhibiting the Hedgehog pathway in a subject in need thereof. One
embodiment provides for the use of disclosed compounds and compositions in the

manufacture of a medicament for reducing cell differentiation, proliferation, and/or affecting
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cycl opropyl - 1Hi m dazol - 2-yl
4,5-dinmethyl-1,2,4-triazol -3-yl,

wdad2qovo2fh@or onet hyl ) - 3H i m dazol - 2-yl, PCT/GB2008/050756
4- (hydroxynet hyl ) - 1H-i m dazol - 2-yl ,
4-(4-pyrrolidin-1-ylphenyl)-1H i m dazol -2-yl,

strorgéﬁfgic%ni %%ﬁé% @0&&%‘[1%%1%1 E))Wl%/m’;'ig ﬁgéartilgr)él)f Another embodiment
prov@de'ﬁ%m% By @fzcﬁic'lé)’se&( |c0m§01'fﬂ%fs rﬁiﬂi cbrﬁbbsnﬂl(gﬁ%ﬁ’ |theAmé[ﬂUafacture ofa

4-di net hyl t hi azol - 5-yl, - dinethylim dazol -4-yl,
medncarr@nhfgolr pyatangol digeagd or me¢hte@1rvph¢hﬁpd awdlatefl-alpne or in part by

i m
Hedg i BB st m g 8l of - a1
1-isobutyl pyrazol -4-yl, 1 Htriazol-4-yl, 1 H
i m dazol -4-yl, 1Himdazol-2-yl,
1H4benz didditigaglot armnapnds af fhe Bniseiéero- 2 pyri dyl ) met hyl |

1R s Bl gRs ey dgge! -2

trimethyl pyrazol -4-yl, 1,2-dinethylimdazol-4- W, R3
is selected fromthe group conS|.7|ng of hyﬁ?ogenA

met hyl , and 1H benzoi m da S I,
selected fromthe gsoup c N
2- met hoxyphenyl , 4 di p'
3, 5- di met hoxgp:

4- fluorophenyl,

6- chlorobenzo[l

(trifluoroneth -02 nDthollnoethoxy)phenyl

4- (hydr oxy Byl ) p nyI,F%nd 2- pyridyl, 25 WO

2009/ 027746 PCT/ GB2908/ 050756 or a pharnaceutically

acceptable salt there€of. In certain enbodi nents, R2 of

Formula IV is not one or nore of the follow ng:

pyridyl, quinoxalin-2-yl, orVﬁFLbenzoinidazol-Z-yl.
wheldiy @anot her enbodi ment, the invention provides a

conpound of formula V N/ O-/R16 (R15 n N R3 V

V\,h@neRm R3 j zsnd(R4 dre e2¢h mdendRly leaiddodsne dyflnogen, tthgalkoxy,

Croffppl QR T gt 900 ComudBERy Fiber waogr gl atogen.

hyd&gg%m&bhﬂgs&ﬁdéﬂ@h@q&@, hydroxyl, al kyl, al koxyl,
oxycar bonyl, sul flnyl sulfonyl cyano, cycl oal kyl,

ar yithghe provisoghascjtberyR> ahBr é§ A each R15
W'éW"ng
\ I
w' W
o

Z’
each W’ is independently selected from CR;¢-, NR;¢or, N, O, and S, where R¢ is

selected from hydrogen, Cj.salkoxy, C.salkoxyCi.ealkyl, Cisalkoxycarbonyl, C;.salkyl,
amidino, amido, amino, aryl, carboxamido, cyano, haloC,_salkyl, halogen, heterocyclylC;.
calkyl, hydroxy, hydroxyCi.salkyl, nitro, sulfide, sulfonamido, and sulfonyl, or

two adjacent W’ atoms can be taken together to form a fused second ring, wherein the
second ring is selected from aryl, Cs.gcycloalkyl, a 5- or 6-membered heteroaryl, and a 5- or
6-membered heterocyclyl;

q’ is 0 or 1, where
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is optionally substituted with hydroxyl, hal ogen,

amno, nitro, alkyl, sulfonyl, cyano, al koxyl or
whedenooye! yl ; R16 is selected fromthe group PCT/GB2008/050756

consi sting of aryl and heterocyclyl wherein R16 is

optionally substituted with RL7; and R1l7 is sel ected

;Hﬁ tﬂhﬁ 3195 %@?Cﬁ?%%k%w ?%ﬁ??%ﬁ%g}qr @%L%EW% Bedkctsd frpm

benzgi‘ﬁhYdaz@lzl hehRIxaAIYI beroilRaRRAT RCRHEIGH c%l AGERIAB Ghe A’ is N,
salt thereof. In’ certain erbodi ments, i s hal ogen,

e. ¢ q" iF], topt Woaml Nyand diys wiltaoerd dV: a¢tk1ylls taken gogethee faryl a

. hydr oxyl net h hyl nonet hyl, aryl, e.g.,
anin OIS st AN DT ot kot = 2 .
cy@ﬂqmg ORNA cachMWaisiER { ek 8o &I7RRdl Weftbms Ard 8kéh together to form a
e., R15 is absent. In another particul ar enbodi nent,

SeCOﬁd rigag selgetoq from & preqri -membtsd dictessry! anfe 5-iorbdagabayed

is a 5-imdazolyl. In another specific
heteféﬁ%ﬁ&?’mm the i mdazolyl noiety is a 2-imdazolyl.

I nR@.n@tsdslecrtechreml efllt}d leﬂcbiolddall@ntandhhllegém dazolyl noiety
|sa4|mda . in enbodi nents, R16 is
py Rsaffr; Re 355 R9-2ar%9%qhd9 epe @ﬁ@%teég%nb]@f?ﬁ%&% {odkyl, amino,

C3_g<§fcl(;a )\ ﬁﬂgokf Q:Iyéﬁ@ halog 9. SRS f Hélo%egl Eﬁﬁdﬁﬁﬂf)ﬁﬂt dHd&uftbnamido;

i ‘cament i ihi biti ng t dgehog pathway in a
subjhes joined yeasingledoedf X’ @ueY’ moioadi indetengentlyisdestefl drom O, S,

0. 0RO SCRANS BR sl s 1 the

di iheh ;@hé@ﬁy £Bouté Bbid, & ahd N arddidh %de@éﬁceﬁﬂy 0R, 2GndO
2009/ 027746 "PCT/ GB2008/ 050756 st r onal

m @ﬁl@emﬂnwblwnemplwb@tm & iandh i’ precashbj ect in need

ther her S od nen rq|d§ theu f

o MO8 A ol SO PERlep TR T ik A € oy,
Cy 6myly£1aﬁioye}&n@fhaaoclr@ﬂdycaﬂmenfa@ﬂ stif@at i ng a di sease or

medi cal condition nediated al one or in part by

He 8@hd gis pelesiadfrommbRbi NFom> NnOa2ididj ect in need
D St e e R S S T R ligycarbonyt
C1_6aékkyl7aﬂlid1ﬁd>, pmido, hm¥ho, 2kyl arbdRamid®, R; g2yleByalkyl, cyano, haloC_galkyl,
halogen, heterocyclylC;_alkyl, hydroxy, hydroxyCi.salkyl, nitro, sulfide, sulfonamido, and
sulfonyl;
p’is 0 or 1, where
if p’ 1s 0, then two adjacent A’ atoms can be taken together to form a fused second
ring, wherein the second ring is selected from aryl, 6-membered heteroaryl and 6-membered
heterocyclyl, and
if p’ is 1, then two adjacent A’ atoms can be taken together to form a fused second
ring, wherein the second ring is selected from aryl, 5- or 6-membered heteroaryl and 5- or 6-
membered heterocyclyl;
wherein if Ry;- and Ry, are each fluoro, then each of Ry>, R»>, R4:, and Rs- is not fluoro;
and pharmaceutically acceptable salts thereof.
In one embodiment, at least one of X’ and Y’ is selected from O or NR,;>, or at least

one A’ is selected from NR;5>, N, O, and S.
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3, 5 R4, VI wherein Ri,, RT, R3', and R4, are each

i ndependently sel ected from hydrogen, C _6al koxy,
w@eoosatkwaxyCi _6al kyl , C _6al kyl, am noCi _6al kyPCT/GB2008/050756

C3_gcycl oal kyl, cyano, hal oG _6al kyl, hal ogen,

hydroxy, sul fonyl sul fide, and thio, with the proviso

W T RoheT e i i s BT o BlORY G, iy,

amlrgq'h@terocwlyfﬁ sal lQndﬁfﬁ% S, where Rio, is selected
from hydr ogen, 6al koxy, G _6al koxyG _6al kyl ,

G h@am«@nly@bmbm@r is a(ﬁ 6€medﬂoncycheh¢tdnomyl havingle! lcastonoN

hetehog¥0é1;1 ae@%%%renm 0%18}%@ o 19',&/3 gfgcé:@edatﬁlglygc%g;@y%? lagﬂ%ﬂng at least one

N hdlérbaom. SHlaf fudBer eﬁtﬂoﬁﬁﬁ@m tHO corapslirgWriremplla I e6mpidRs a -5,7-
adj acent W atons can be taken to&et her to forma

dlazamgﬁecchO[éédHﬁ@narZ Ag; 10nisErasivh sppleas Naésdpd- dlméwwglom 3.0]nona-
f
24 SR SRS IP R AR S i ity Beydr RO

metliyd-50(70F-purin-BhyBpRerdT]-¥A(by2 9L 02 EM6 x PETH BBIA08/ 050756

if g is 0 and two. adjacent Watons taken together
f ol MPRE BRRYmEnis | B @W@?ﬁd@@m@wl&ﬁmgwo% cteroatoms. In

anotgmﬁﬁérw the QS&EQ&I{H (?fzf?}dl!lla | @&qpl‘?@%@\/\é%a%f}é[ bpé’h#)yrgﬁ%‘iﬁyl. A

|'east one ,
furtltewembdqilamahproWdeaa ommpolaideof ft)tngda heelediod from N-[5-(5-aminopyrazin-

2 ISRy gt oSt one Auke N YLl S
yl)-z-aiéﬁm gﬁ&ﬁﬂnlgﬂp}trﬁhﬁ Qf}lﬁnétho§ﬂ%@ﬁh@nﬁdié1g sel ected froma

ered heteroaryl and a 5- or 6-nenbered
heﬂ]@@]@ﬁ;@l@qulme%2| 8 as%n@mbg@dfhemaaymmg at least onc N heteroatom,
hal oCl and, hal

sucheaasC nlnrl](ga fé/n il urthgr efn%glqdn 186156 thﬁ]cRm&Q% %{}%@RQ% 1sk§;|le’cted from
N-[20iHidazol-4-yl)- 2-methyl phenyl]-4-(pyridin-2-ylmethoxy)benzamide, N-[5-(1H-
imidazol-2-yl)-2-methyl-phenyl]-4-(pyridin-2-ylmethoxy) benzamide and N-[2-methyl-5-(1-
methylimidazol-2-yl)phenyl]-4-(pyridin-2-ylmethoxy)benzamide. Another embodiment
provides a compound of formula I wherein Z’ is a thiazolyl, such as one selected from N-[2-
methyl-5-[5-[(4-methylpiperazin-1-yl)methyl]1,3-thiazol-2-yl]phenyl]-4-(pyridin-2-
ylmethoxy)benzamide, N-[2-methyl-5-[5-(pyrazol-1-ylmethyl)-1,3-thiazol-2-yl]phenyl]-4-
(pyridin-2-ylmethoxy)benzamide, N-[2-methyl-5-[5-(morpholin-4-ylmethyl)1,3-thiazol-2-
yl]phenyl]-4-(pyridin-2-ylmethoxy)benzamide, N-(2-methyl-5-1,3-thiazol-2-yl-phenyl)-4-
(pyridin-2-ylmethoxy) benzamide, and ethyl 4-methyl-2-[4-methyl-3-[[4-(pyridin-2-
ylmethoxy)benzoyl]amino]phenyl]1,3-thiazole-5-carboxylate.

In one embodiment, Ry is Z’. In another embodiment, Rs3- is Z’. In onec embodiment,
Ry, Ry, R3,, and Ry4- are each hydrogen. In one embodiment, Rs: is methyl. In another
embodiment, Re', R7, Rg> and Ry are each hydrogen. In a further embodiment, X'is O and Y
is CH,.

In another embodiment, at least one A’ is N and p’ is 1, for example, a pyridyl. In one
embodiment, at least one A’ is a heteroatom and p’ is 0.

In another embodiments, the invention relates to a compound of formula VII
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C3_gcycl oal kyl, Ci _6al koxy, cyano, hal oCl - 6al kyl
hal ogen, sulfide, sulfonyl, and sul fonam do; when

wQ i@zl a single bond, X and Y are each PCT/GB2008/050756
i ndependently selected fromO, S, SO, NR 1, and CRi
1,R12', or one of X and Y' can be a direct bond, when
joined by a double bond, X and Y' are each

i ndependently CRi i ,, and when joi ned byd§¢tf¥ple
bond, X and Y are each C, each Rl11l, and "oar

each i ndependently sel ected from\hydroxén, 63l Koxy,
Ci _6al kyl, am no,Rcyano, ha&m&? al Kyl\y” h égﬁen
and sul fide, each A"is sglected frfm CRL3', B,, N

0, and S; RIR.~i S
C1_6alkoxyC1_%aI>
am di no, am do, 4§
C3_gcycl oal kyl

fr ydi\ogen, Cl_6al koxy,
oxyca/'bonyl, Cl1_6al kyl,
car boxam do,

.ﬁg; - 6al kyl , hal ogen,
het erocycl yl'Ts_ h oxy, hydroxyC _6al kyl ,
nitro, sulfide, sulgonam do, and sulfonyl; p' is 0 or
1, where if p' is 0,4then two adjacent A atons can be
taken together to forma fused second ring, wherein
the second ring is selected frdM aryl, 6-nmenbered
he RALM | = I, and if p' is
1,B?ﬁen ta%ﬁ%%?g%en?agﬁ%gg%ﬂg&ggﬁﬁ%%hgaken together to
f oemehaV T usedbpsedoatig selectod)fromER gi andtNe second ring is

sel ected_fro ryl, 5-.ar 6-menbered heteroaryl d 5-
o R Ko R b b A GRS T oD ok URgRoxy.
C1_6%Ic‘<)§x}$?_%ﬂk§ll, @‘Pgeglayﬂ AeMoeaeAf CREyelofiRyl, cf¥tho, haﬁ&?l_ﬁﬁ(yil,%alogen,

uor o; phar maceut’ical | y acceptable salts
hydiowgrsedbnyl) sulode aedrioeli nent, at | east one of X and Y

is selected.fr Q,or,NRi,1.05, at least one A is

s oAl BE PRV REREHRS Ry ObRT 5475 28 WO 2000/ 027746
PCT/ GB2008/ 050756 | n another,enSEQinent, RIO is

sel ected fron1hydrogen,V?&2%%~ ycar bonyl, Cl. 6al kyl,
am no, heterocycl yl1Cl. 6al kyl, |pnd nitro. In one

embodi ment, Z' is a 6, 6-WlhgedWi cyclic heteroaryl
having at | east one N het tom | n another

enmbodi nent, Z' is a 5,6-fused bicyclic heteroaryl
having at |east one N hetergatom In a further

enbodi nent, the conpound of fornula |I conprises a

- 5eqeh W ayiapenepdeslyseem dvnaCRio MR 1o N: & paéfywhers o is
- (.5, 7- di i cyel ~0
solei®y BpltiykPosky s EAHRHYOL Ak PIARC itk Gl

amidipo,@tidaninteo,any, drb&amido, cyano, haloC;_salkyl, halogen, heterocyclylC;.

calkyl, hydroxy, hydroxyCi.salkyl, nitro, sulfide, sulfonamido, and sulfonyl, or

two adjacent W’ atoms can be taken together to form a fused second ring, wherein the
second ring is selected from aryl, Cs.gcycloalkyl, a 5- or 6-membered heteroaryl, and a 5- or
6-membered heterocyclyl;

q’ is 0 or 1, where

if q” 1s 0 and two adjacent W’ atoms taken together form a bicycle selected from
benzimidazolyl, benzoxazolyl, benzothiazolyl, and oxazolopyridyl, then at least one A’ is N,

if q’ is 1, two W’ are N, and two adjacent W’ atoms taken together form a

quinoxalinyl, then at least one A’ is N, and
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met hyl - 5- (7H-purin-6-yl) phenyl ] -4- (pyridi n-2-yl met hoxy

) benzam de. I n one enbodinent, Z' is a 6-nenbered
whedoenzang| having two N heter oatoms. In  anot PEr/GB2008/050756

enbodi ment, the conpound of fornula I conprises

pyrazinyl or a pyridizinyl. A further enbodi nent

pr 0 ' ‘(jlg? apd %%g;\&ggg? 1f 0 r[hoegl r‘E\Iflvlo %djjacent l\ﬁcg‘[&%s fare taken together to form

a sec%nﬂ|r}ng?se1581tehBﬁlonpg| snyl 4 nﬂen{b‘éﬁ'erd' Ifel'te@ &5 Vet 1% %) Rensaes d
e and N-[5-(6-am no pyridazin-3-

hetegdcyelghmet hyl - phenyl ] - 4- (pyri di n- 2-yl met hoxy) benzani de.

g ST e T EPSLOBIT OGN ae an

| mwdhad Piditd by DsiagleWohdeX’ HbOTirTRAh inléRneNYAYREcArom O, S,
formula | is selected from

SOz;\NBE-, (quilQRm Raz6r oae 9f X~ sndy¥t ¢ap bephdirset boml, ( pyri di n- 2-
IRIHPET S EBMACool XomedyT rocseh hdearnienty FRut indy
) b&lﬁﬂ gxsm@lzebﬁm dipte pardyet’ ayd Y3-ateleach C;

nmet hyl i zol - 2-yl ) phenyl ] - 4- (pyri - -yInEthoxy ben
zafit ﬁw@%@ﬁﬁ%&ﬂ?@?ﬁ en Yé@?ﬁ%@ mﬁaﬁlﬁzﬁﬁﬁ leqa koxy,

Cl-éétlg%; 1%91 %g rl@dlfC Zalky® hd1dobh 3aalMlfdeSUCh as one

acted From N
meeghl ASis[sBlefted fnoat GRIpiNFas-aki 05 hnd/$;) met hyl ]

31, AN 5 st b E@%%lrJgeﬁ EPAISL e 2ratkoxy Cyealkyl,
C ahk&%rcﬁ%bhyﬂ f a[u%rl(@m%ohm tof hﬁﬁiohxﬂyl c&rb%xmic@zg L so9ehshikyl,

] phényl ] - pyridi n-2-yl met hoxy) benzam de,

cyarg, MOGeaaﬂiler@lq&n(Wp%&lylﬁi Kyl rhstdingaty) hy Gk matiiyl, anitro,

R n- 2-yl met hoxy) benzam de,
Sulfﬁf(sgneﬁeﬁ%‘f) aél(d S%EOI%IF azol - 2-yl - phenyl ) - 4-
( PR - & getotad! fraeh hﬁdﬁ%ﬁerﬁ)@]%ﬂﬁbﬁ@ C1 30”08t vhikyl, C)salkoxycarbonyl,
4- et hyl - 2- [ 4- et 3[[4(pyr|d|n 2-

Ci 63511<Y}e@fﬁt§l>k1}ﬁ) Bgﬁ%yam]lrgmaﬁf | §FRRagmdo, cyano, haloC.salkyl, halogen,
hrepelE I AR 1 PRIl 5, SRR RO B2 o ot
Rlp,1sIH2)r,l,RE¢1;e and R4, are each hydrogen. In one
[ R5 i rreth Inaother 0
R r%snﬁﬁéewo %@eabéhatﬂ%rca@ Qe ogSThGF m a'fused sbcond

rmg e\”ﬁ’é}gﬂnrfﬁ@gecoﬁﬁ hﬁg R @pdicy frdnfaih, 611%61111'361%5 q’i%t'%?d'aryl and 6-membered
nbodi nent , | east one A" IS p' 1, To

hetemcaatpl epda pyr| dyl. In one enbodl rrent at | east one

DL B OB OTR: Moo b leed Eogs{f%wpf&m& figged second

ringfxen&khhahé/éécon@ﬂn%(a S%QQ%%H é@l BCH @2&@%&5@&&%&1 hnd 5- or 6-
AV X . All I, R2, N V/
membered heterocyclyl; and

wherein if Ry;- and Ry, are each fluoro, then each of Ry>, Ry, R4:, and Rs- is not fluoro.

In further embodiments, the invention relates to a compound of formula VIII

V' O Ry
H

JOQ

R3

VIII
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R3, R5, R4. VII or pharmaceutically acceptable salts
t hereof wherein, each V is independently sel ected
wo e@maRi¢l, and N, RI,, RT, R3', and R4, are eBChGB2008/050756
i ndependently sel ected from hydrogen, Cl1. 6al koxy,
Cl. 6al koxyd 6a|ky| Cl. 6al kyl, am nod _6al kyl ,

cl oal k; ano 0 6 hal ogen,
hyH?B a@ﬂﬂ%@%&? eE%P?lggﬂﬁgﬁaﬁWﬁ%Tnhmﬁth t he proviso
thatlgNQnglRZ or R3, is Z'; "~ W~V gW

Z' each W 'is independently selected fromCRO,, _
NRRG: is sdlected framd)ygzowl,emedaobzl begzggtgh@a‘zpb dhipzadyh, pyridyl, triazolyl,

.hydr ogen vl
purigy SRR b MR s RS SRl onor mapre s
ar Rl s nﬁl@rﬂé%ﬁﬁﬂeﬂ ProntYIR 10n1t1h)ab1@f(:heﬁﬁd)éfy1| thﬂé‘ﬂﬂ%?ﬁ}a?f be optionally
het er oc 1C1 6al ky hydr oxy, hydroxyd 6al k
SubSﬁmt@Cletg hiploi dlkyl, gltlfpmr@élmlt@& apyhepng dicteseayyl; or two
b I
F Ui e Stedh PORT AR ROt i AR ATR Lol PAT R
selReg iseddctedrfran yityl afBhgenel gl WydreindR 15-s Optidnalie sistitged with
heteroaryl, and a 5- or 6-nenbered heterocyclyl; @
Rigis 0 or 1, where if g is 0 and two adjacent W atons
ta I
D4 SRELStort A ALY SXELE ARG Sk i pionall
substiagdbwapynil dyhgtetohsh. at | east one A" is N, i f q" is
1, two W are N, and two adjacent W atons, taken
t oé%?%?erfemwgnenauﬁ% B aRio el e cafpuRstTBRBIATY; s

N, and 30 WO 2009/ 027746 PCT/ GB2008/ 050756 'f q is 1

and each W is CRio,, then two adjacent at'érs are
taken together to form a second rigg selecte& froma
5 or 6-nenbered t er od¥ M - Qr or ed

heterocyclyl; Rs'
hal oCl - 6aIHyL
bond, X and?

0, S

15 select

m al kY1, D
haI en; '

oi ned by a single
de R%y sel ected from

Ry

IX

or pharmaceutically acceptable salts thereof, wherein, V’ is selected from N and CH;

Ry, Ry, R3-, and Ry are each independently selected from hydrogen, C,_salkoxy,
Ci.ealkoxyCiealkyl, C;ealkyl, aminoCi.salkyl, Cs.scycloalkyl, cyano, haloCj.salkyl, halogen,
hydroxy, sulfonyl, sulfide, and thio,

with the proviso that either Ry> or R3 is Z7;

VV’/mrvv};/
W V\)W'
7

each W’ is independently selected from CR;¢y-, NRy¢-, N, O, and S, where Ry is
selected from hydrogen, Cj.salkoxy, C.salkoxyCi.ealkyl, Cisalkoxycarbonyl, C;.salkyl,
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SX?2, NR 1 and CRi 1 ,R12', or one of X and Y' can be

a direct bond, when joined by a double bond, X and Y
wae@ezlme | ndependently CR11 and when joi ned PYT/@B2008/050756

triple bond, X and Y are each C, each R11" and R12

are each i ndependent I y sel ect ed from hydr ogen

6al.kox am no hal oC i
amidi diggy 50 %15% %{ﬁ %uﬁ?,.ca@no baloh ik ylshalegeac etgrocyelyICi.
6alkylr E’};Hr%l%ydm&l%%alkgm’ n19® sﬁ[fﬁlessulﬁﬁﬁﬁld%l%d élﬁfo%?l geted

from hydrogen Cl 2 6al koxyQ'_6al k
C1 t\@@hdig@m&‘f b@mw candle ta Mpgethartp dpmoa fesail e@onémnmwherem the
car b

secol g AR N APdge R et BT bhyehy P BB eteroary, and a5 or

6-mENBErOX Hetetty geloy G _6al kyl, nitro, sulfide,
sul fonam do, and sul fonyl; Rl14' is selected from

hydr @db‘i’fl @hegal koxy, Cl-6al koxyd 6al kyl, C I

. 6%]14‘ R Y G RQ@X& acengwg%é% ak%@aggﬂggﬁfy ’ @hbg?ygéeggr?l&%d from

car boxam cyano,
benﬂﬁic&t@l@y deydizdial, kyizothiyatydxand dayetlopsyidll, Gladnkat lleast one A’ is N,
nlt 0,. sul fide, sulfonamg and. sul fonyl ; ﬁ}%lsOor
df & o W aredN anditwa gdiagent Y] %%elélmtakﬁn togetiet [ram be

qum})%ﬁ.g,l ttg&egth@drst &R A%“N gpfjused second ring, wherein

écond ring I's selécted fromaryl, 6-nenbered
hetfer oat yhd eavtl V8- nsdh&ﬁrthdn tvheidgamoy B’ WQmsazrrd talfen pogetler to form

a st g e TE b nor G s b e By Y S sk R PG e

heteﬁ@y@@[ ed fromaryl, 5- or 6-nenbered heteroaryl and 5-
- menber ed heterocyclyl and wherein if R11 and
RleaS éelefa@(hfrﬁm%kﬁ; halpfemababhndhalRgen; R2,, R4', and

not luoro, . In f er e di
R R I PR DA SRR Such P2 gyl min .
scycldaly], X6 calkBRy NyXid, BaloR3 calM1] halogeh, Wﬁi&@@ﬂl’f&%ﬂﬁ&ﬁ sulfonamido;
PCT/ GB2008/ 050756 or pharmmaceutically acceptab
sawh§nﬂ<n@¢de®r awnékeéwﬁd X/ gl W a5¢ caghy inflgpendendly| Sél@ﬁ'@é from O, S,

SOuTRIT. Y R36)., of BhAGZR! o v DEAARY Phfia? Bdna, P aZ01 V1

When joined by a double bond, X’ and Y’ are each independently CR;;-, and

when joined by a triple bond, X’ and Y’ are each C;

each R;» and R;» are each independently selected from hydrogen, C;_calkoxy,
Cisalkyl, amino, cyano, haloC,_alkyl, halogen, and sulfide,

each A’ is selected from CRy3>, NRy3, N, O, and S;

each Ry3- 1s selected from hydrogen, C,_galkoxy, C;_salkoxyC,_galkyl,
Cisalkoxycarbonyl, C;_salkyl, amidino, amido, amino, aryl, carboxamido, C;_gcycloalkyl,
cyano, haloCj_alkyl, halogen, heterocyclylCi.salkyl, hydroxy, hydroxyC,.salkyl, nitro,
sulfide, sulfonamido, and sulfony];

p’is 0 or 1, where

if p’ 1s 0, then two adjacent A’ atoms can be taken together to form a fused second
ring, wherein the second ring is selected from aryl, 6-membered heteroaryl and 6-membered

heterocyclyl, and
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purinyl, and qui noxalinyl; wherein R2 is optionally
substituted with one or nore R15 ; R15" nay be

waedoeorsds from al kyl, nitro, aryl, heteroaryl PBEGBRIV8/050756
R15 nay be optionally substituted with halo, alkyl,
alkoxy, al kylthio, aryl, and heteroaryl; R3, is

sel romh ro en, methyl, and

T iy i 31A AR Rsbe faken estbeel fop mugegh second
ring! apﬁier&%ttﬁ‘é %Bﬁdl th Yh‘"k%[e%ieﬁ REParyl,S- OPbiiRbdr¥d heteroaryl and 5- or 6-

substituted with 7' 1S selected from hal o,

mengiekag hetabksky), al kyI t h| o V\herel n RL7' is optionally

sub titut het er,oaryl,. ot her . )
BT TR R Rt b AU LR oto iAo atingrgRs is not uoro
f0"aﬁdli)lﬁ’aﬂrlkiceu‘&callic dccbptablekaltRhBeof.V' X AA" ~ Hy p

2, s R,/ R, 0R9, 35 R4, IX or pharmaceutically
ac depnatirecrsbedimcnty hednyontioh eflebnio acanpoyed ef fasauta¥m
Nand CH R ,, RT, R3', and R4,V-are§ach
i ndependent |y sel ected f r om hydt 0 tE}éff koxy,
Cl. 6al koxyd 6F§I kyl, C1. &4l kyl an1| noCI 6al kyl ,

D

C3_gcycl oal ky ~ |, hal ogen,
hydr oxy, sulfonyl i de,|[land thio, wth the proviso
that either R2 or Z2Q WW-WV | “an 0 Z

each W is ind® y selected fromCRIO,, NRIO,,
N, O,b and S, where RIOQ is selected from hydrogen,
Cl. 6al koxy, Cl. 6al koxyCl 6al Ryl , Cl. 6al koxycar bonyl
Cl 6a (7 GB2008/ 050756
i e S R S
hal\/ocfg NGaldgy:! , hal ogen, heterocyclylCl_

Ry is selected from 1,3,5-trimethylpyrazol-4-yl, 1,4-dimethylimidazol-2-yl, 1,5-
dimethylimidazol-2-yl, 1H-benzoimidazol-2-yl, H-imidazol-2-yl, 1H-imidazol-4-yl, 1-
isobutylpyrazol-4-yl, 1-methylimidazol-2-yl, 1-methylimidazol-4-yl, 1-methylpyrazol-4-yl,
2,3-dimethylimidazol-4-yl, 2,4-dimethylthiazol-5-yl, 2-methylpyrazol-3-yl, 2-pyridyl, 3-
methylimidazol-4-yl, 3-pyridyl, 4,5-dimethyl-1,2,4-triazol-3-yl, 4-methyl-1H-imidazol-2-yl,
4-pyridyl, 4-thia-1,6-diazabicyclo[3.3.0]octa-2,5,7-trien-7-yl, 5-(morpholinomethyl)thiazol-2-
yl, 5-(pyrazol-1-ylmethyl)thiazol-2-yl, 5-(trifluoromethyl)-2H-pyrazol-3-yl, 5,7-
diazabicyclo[4.3.0]nona-2,4,8,10-tetraen-4-yl, 5-[(4-methylpiperazin-1-yl)methyl]thiazol-2-
yl, 5-amino-2-pyridyl, S-aminopyrazin-2-yl, 5-ethoxycarbonyl-4-methyl-thiazol-2-yl, 5-
methyl-1,2,4-oxadiazol-3-yl, 5-methyl-1,3,4-oxadiazol-2-yl, 5-methyl-1H-imidazol-4-yl, 5-
nitro-1H-benzoimidazol-2-yl, 6-amino-2-pyridyl, 6-aminopyridazin-3-yl, 7H-purin-6-yl,
benzothiazol-2-yl, phenyl, quinoxalin-2-yl, and thiazol-2-yl;

Rs is selected from hydrogen, methyl, and 1H-benzoimidazol-2-yl; and

Ry 1s selected from 2-cyanophenyl, 2-methoxyphenyl, 3,4-dimethoxy-2-pyridyl, 3,5-
dimethoxyphenyl, 3-cyanophenyl, 3-methoxyphenyl, 4-fluorophenyl, 4-
methylsulfonylphenyl, 6-chlorobenzo[1,3]dioxol-5-yl, 2-(trifluoromethyl)phenyl, 3-(2-
morpholinoethoxy)phenyl, 4-(hydroxymethyl)phenyl, and 2-pyridyl.
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6al kyl , hydroxy, hydroxyG _6al kyl, nitro, sulfide,

sul fonam do, and sulfonyl, or two adjacent W atons
wa@29bz77s@ken together to forma fused second PETIGB2008/050756

wherein the second ring is selected fromaryl,

C3_gcycloal kyl, a 5- or 6-nmenbered heteroaryl, and a

5- or 6-nenbered heterocyclyl; q is 0 or 1, where if

g is 0 and two adjacent W atons taken together form

a i cycl g s8baci@dnbs om benzim dazolyl, benzoxazolyl,
benzothlazolyl, and oxazol opyri dyl , then at | east one

A’ In gddyion, |Cbmqbund§ of fornwda Ifor iqueluw IPa)mantbmylau?%@érftom the

W, at ta r for ui n t.he
zenqfi 2T R RS Hs RERRAER G0 OGS Phenf D8 B! Pgpunitd SRt Bnac
comp&@ils To\ﬁ/ﬁbrﬁﬂdlaﬁp eﬁtth Mth@b@wthasﬁ@edta@k@mdgqa eﬁd@nefaon{eﬂfoas below,
a second ring selected froma 5- or 6-nenbered

mayHgrasedens pr fadpr demvatiged 8 ivpnisdies gompeyts oF ;ﬁ@nyllla L. RBhg fellowing
sche l %f:et dlgg@{t Iiogl fr;%egl(aeg%{war?i %ﬁ 8/8 gel:llrlldd gl?elt %Arglg?@ds Ilfqgg Dt w%%ld recognize

v1ablwdjhﬁgﬁnon§,‘the6@|fkyl am no, C3 gcycl oal kyI

C _6al koxy, no, hal oQl - 6al k | ogen, sul fid

SUPYWIRES 0¥ BRRTOSURFSh ﬁ&ommwﬁni ﬁﬁ%ﬁ%‘g 14y cap &g %ngyléted using
standR @0n3ft101%rlg/ %act%%ﬁ?&@ctfd%ﬂﬁf&%qgﬁw éfmgp%luﬁ&st &eh hE AMde or

0, S, SO, 'NR 1 and and Y

or on
tosykgen2 bretha pdisemetof Iadmeh swhers spdiuneldy doyle ar dotafsien bm’mdnaté(‘

and.Y' .are each .ndependent | en
yofider B Cat PP RIBS Fasu e daovd Copidui @cimeteas Rapequs ethanol
and Egdl-umfl‘l@}grogﬂe% re@ﬁl% i82afbok Q@Mdeﬁﬁﬁl}de B&MEfok@atidd @MAkhieved by

rg@? C _6al koxy, , am no, cyano,
reacham pnd aalnktw in tlhalpwern:e Oéﬁ@ogpllrfg/dﬁéydr@an& agent pech as, for

exam}glF :Ig,{\%gl Qr EC %L:%iz 06)61 yd_te E}I’XB %ns%cﬁgas (%1sopropyl?éthylamme or N-

methsAm6aihlshey. C&lt&ﬂhﬂﬁ}dly, acﬁ]4 Gal deasy eatddanyh acthidialckydhloride or
am di no, am do, amn aryl , carboxam do,

ac1d@gh§dfy1§|vbt§} q@?gents Wb % thippl shdoride pkl)spproggu Hipspormate,
oSNNS By NP TR g s

onam
resu[tant\akgdb(ﬁonzite p'can be Goduttherty hadedacpmashbr Héter@h@ﬂrhaldr&mrbﬁﬂate

taken.together to forma fused second n wher ei
suchy 33/ WiRgistiongngtal medialed éranef FPTHAtQRS puch @Snﬁ% &, Suzuki

couplBio€ WR@Bd0)ARLcibs 'Z? PEmeA.), Bed €6,0@YC IR ultiRR GordFolfd 1-A
s U A A s o e 8oty

corresponds to a compound of Formula | wherem Y=CR11R12. Using a similar synthetic
sequence, but employing alternate aniline 8 in the amide coupling step with compound 4 (as

in Scheme 1A) yields compounds of Formula I-B (Scheme 1B).
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if p* is 1, then two adjacent A" atons can be taken
together to forma fused second ring, wherein the
waewoneié ng i s selected fromaryl, 5- or 6- meEPOEGBA08/050756
heteroaryl and 5- or 6- nmenbered heterocyclyl; wherein
if R11 and RIT are each fluoro, then each of Rl , R2 ,
R4', and Rs' is not fluoro; and pharmaceutically
SchES ptabl e salts thereof. In another enbodi nent, the
%ﬁntlon relates to a conmpound of formula X Vil 0 R
16" H R2Z NO R3, X or pharmaceutically acceptable
A salts thereof wherein, Vis Nor CH R2 is selected
from1, 3,5-trinmethyl pyrazol -4-yl,
1, 4-di met hyl i mi dazol -2-yl, 1,5- dinmethylinidazol-2-yl, OE R

1 H benzoim da;ol 2-yl, 1 Himdazol-2-yl, 1 EG

Him dazoIR14 vI1 1- isobutyl pyrazol -4-yi, R

1 nekhyll e)fz yl, ke thAi\,m dazol - 4-yl Riz?™ R
kpyrazpl - 4-yl ’Re 3 yI i m dazgl - 4-yl., AaA e

e 4rret hyl Lhi azol -5 ety gbezol - T Oy _pase

ayd , g3z net y) Q 14 yl 3- pyH? Rg coupling agent

405 Edrrethyl 124t|0|apl-- 0 Ry

4mathy|-|H-|mdazoI 2-yl, 34pyr|dyl, 4

4- t hi a- 178%Wd{-&7%bi cycl of 3. 3 O] octa-2,5,7-trien-7-yl,
5- (nor phol i nonet hyl ) t hi az I yl,
5- (pyrazol - 1-yl met hyl )th| %—yl

L A
5-(trifluorgmethyl r2H pyrazél - 3y| 5,7- R, RpA?
di azabi cycl %[ 4%{% /tg)na 2408, 10-t et rq@w\v@ F! Rs . X'%A

S50F (R rrg,a 1-yl)nethyl]t hi 2- yIH i)
E%B am nopyr azi n- 2-yl \w7, Rg '
5- i o) I-% ar on - met hyl -t hi azol - 2-yl, 5§3 RO R

2, 4- oxadl azol - 3=e¢kr, cl, 1, OTF R,

S-methyl - 1, 3, 4- oxadi azol - 2e Y] 4y (-A)
5-net hyl -9 H-i i dazol - 4-yl, b5-
ni tro- 1H benzoi m dazol - 2- yI, 6- am no- 2- pyri dyl,
6- am nopyridazin-3-yl, 7H purin-6-yl,
benzot hi azol - 2-yl, phenyl, quinoxalin-2-yl, and

B thiazol-2-yl; R3, is selected from hydrogen, nethyl,
and 1H benzoi m dazol -2-yl; and R16' is selected from
2- cyanophenyl , 2,ﬂethoxyphenyl
3, 4-di met hoxygrg2 rmﬂyl, 3nh- dlnethoxyphenyl

3- cyanophenyl , t hoxypheny! , 4-fl uor ophenyl 4- .
mst hyl sul forﬁﬂ* RS 6-6’]’{ Benzo[ 1, 3] d| oxol - TyRi3 A%
AAFEANY W) phenyl, 3- (27 X%A)A
r hqldxymé)e;x hoxy).phenyl , kﬁzd(é)hydr oxyme
coupling agent
LG=Br, Cl, I, OTf (I-B)
X'=NR11, O, S E=H, alkyl

Compounds of Formula IA can also be synthesized utilizing the alternate sequence
outlined in Scheme 2, where the last step in the synthesis is a transition metal mediated
Suzuki or Negishi coupling between electrophile 9 and boronate or organozinc 10. Aryl or
heterocycle 9 can be synthesized from compound 4 by reaction with the appropriate

carboxylic acid derivative in the same fashion shown in Scheme 1A.
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WO 2009/ 027746 PCT/ GB2008/ 050756 B. Synthetic Schenes
I n addi tion, conpounds of formula | (or formula |A)
wa@ 20094027786/ nt hesi zed fromthe general synthetiBCTreBh®d®50756

descri bed bel ow in Schenes 1-5. It is to be understood
that conpounds of fornmula I, such as those
S néhesized according to the general nethods bel ow,

SQm%é%‘—themselves be further derivatized to form other
conpounds of formula |I. The follow ng schenes are
meant to be exenpl ary o Yoy and one of ordinary skill
in the art would recognnl vi abl e conbi nati ons
thereof. Anilines or phe%@%§m(x—cz N) of conpound 1

(Scheme IAWFnanABbAalkylated usi'hg standard Riz A7

1l
condi tR i on” WP el ect ropfi tive e a5
rEi?oqg}nd hla c)ﬁali'(:i'e—U‘r'——'t'USyIaltciﬁ ﬂ{? =gR1T P
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As shown in Scheme 4, when X and Y are both CR11R12, a subset of compounds of
Formula (I), (I-C), can be synthesized from compound 14, which can be constructed from
methods already described above in Schemes 1-3. Coupling of aniline 14 with acid 15, using
standard amide bond formation reaction conditions as described in Scheme I, is followed by a
palladium(0)-mediated Heck-type coupling of the resultant compound 16 to alkene 17. This
coupling yields the unsaturated compound of Formula I-C. Further reduction of I-C using
methods such as catalytic hydrogenation gives saturated compounds of Formula I-D.
Compounds of Formula I-C or I-D can also be constructed via alkyne intermediates
synthesized by Sonogashira coupling with alkyne 18 to yield compound 19 that can be then
further reduced to either I-C or I-D (Scheme 4B).
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Compounds of Formula I-E can be constructed utilizing the synthetic route outlined in
Scheme 5. Reductive amination of aldehyde or ketone 20 with aniline 21 using reagents such
as sodium borohydride yields benzylic amine 22. Subjecting 22 to hydrolysis conditions as
described in Scheme 1 then leads to acid 23, which can be coupled to aniline 5 as described in
Scheme 1 to form amide 24. Transition metal mediated coupling to aryl or heteroaryl
derivative 7 using conditions described in Scheme 1 results in the formation of compounds of

Formula I-E.
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di azo reagents, respectively. Nitriles are useful as
starting materials to thiazoles and ot her
wedenoryel es (Collier, S. J.; Langer, P., SciBCeBed08/050756
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in Scheme 4, when X and Yyare both CRI 1R12, a subset

of conpounds of For mul & (i’\’) 7(1-C), can be

synt hesi zed from conpouWélN wc Whi ch can be construct edﬁ\

from net h@ﬁlsmalpréady described abovg in Schenes}’1- R31)$)
. AT

upl i nRp 14 WP aci d 15w uwi ng ST O
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The synthesis of compounds of Formula I-F is shown in Scheme 6. Hydride reduction
of ketone or aldehyde 20 using reagents such as sodium borohydride (R12=H) yields alcohol
25. Alternatively, organometallic addition to 18 using Grignard or organolithium reagents
Ry>-M yields alcohol 25. Mitsunobo reaction of 25 with alcohol 26 yields ether 27.
Alternatively, alcohol 25 can be converted to an intermediate halide (using reagents such as
PX3) or other leaving group such as a mesylate by reaction with mesyl chloride and base.
Subsequent alkylation of alcohol 26 with 25 can be effected with a variety of bases such as
sodium hydride to give 27. Compounds of Formula I-F can be obtained utilizing the series of

transformations of compound 27 as are described for compound 22 in Scheme 5.
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coupling yields the unsaturated conpound of Fornul a
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(I-F)
11 Pharmaceutical Compositions

The present disclosure also provides pharmaceutical compositions comprising
compounds as disclosed herein formulated together with one or more pharmaceutically
acceptable carriers. These formulations include those suitable for oral, rectal, topical, buccal
and parenteral (e.g., subcutaneous, intramuscular, intradermal, or intravenous) administration,
although the most suitable form of administration in any given case will depend on the degree
and severity of the condition being treated and on the nature of the particular compound being
used.

In one embodiment, the compound or pharmaceutical composition is administered to a
subject such as a warm-blooded animal. In another embodiment, the warm-blooded animal is
a mammal, such as a human.

Formulations suitable for oral administration may be presented in discrete units, such
as capsules, cachets, lozenges, or tablets, each containing a predetermined amount of the
compound as powder or granules; as a solution or a suspension in an aqueous or non-aqueous
liquid; or as an oil-in-water or water-in-oil emulsion. As indicated, such formulations may be
prepared by any suitable method of pharmacy which includes the step of bringing into
association the active compound and the carrier or excipient (which may constitute one or
more accessory ingredients). The carrier must be acceptable in the sense of being compatible
with the other ingredients of the formulation and must not be deleterious to the recipient. The

carrier may be a solid or a liquid, or both, and may be formulated with the compound as a
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Forrmula |I-E can be constructed utilizing the synthetic

route outlined in Schenme 5. Reductive am nation of

. al dehyde, ar tone 20 with aniline 21 usi.ng rea
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in Schenme 1 then leads to acid 23, which can be
be preserpl mdludinganthdricnmpsurds. s trinpladongof the hemetidn may beprepared by

api de . Transition tal nmedi ated coupling to aryl

any 8t SyeBkngnptocHgich R0 ol FlrRma S B0 Ay TRk Rins M colu@ibhis
i n Jehesm] donisitiohs, doRvéri@nilaionBixiOdlidfcafiPRURdS, fof example,
Formula |-E. 39 WD 2009/ 027746 PCT/ GB2008/ 050756

phargiaseiticaberagespl manmitgl, jaclospygarclongignesipmpape, spgiu saccharin,

ale SHEPRY i, ety oo ldp Ot ST bty 20
pharadakylo@ickBy Admmlidtinbl@ donfgdditiMiar] for S RBple et pgede dissolving,

0 R8 R8 coupling agen 22 .0 20 23 W WV 7
disp@@ﬁ%iqtcw a@ﬁe%@@p%ug? as (Eescrli:{l?ed herein an(P optional pharmaceutical

adjuvants in an excipient, such as, for example, water, saline, aqueous dextrose, glycerol,
ethanol, and the like, to thereby form a solution or suspension. In general, suitable
formulations may be prepared by uniformly and intimately admixing the active compound
with a liquid or finely divided solid carrier, or both, and then, if necessary, shaping the
product. For example, a tablet may be prepared by compressing or molding a powder or
granules of the compound, optionally with one or more accessory ingredients. Compressed
tablets may be prepared by compressing, in a suitable machine, the compound in a free-
flowing form, such as a powder or granules optionally mixed with a binder, lubricant, inert
diluent and/or surface active/dispersing agent(s). Molded tablets may be made by molding, in
a suitable machine, the powdered compound moistened with an inert liquid diluent.

Formulations suitable for buccal (sub-lingual) administration include lozenges
comprising a compound in a flavored base, usually sucrose and acacia or tragacanth, and
pastilles comprising the compound in an inert base such as gelatin and glycerin or sucrose and
acacia.

Formulations of the present invention suitable for parenteral administration comprise
sterile aqueous preparations of the compounds, which are approximately isotonic with the
blood of the intended recipient. These preparations are administered intravenously, although
administration may also be effected by means of subcutaneous, intramuscular, or intradermal
injection. Such preparations may conveniently be prepared by admixing the compound with
water and rendering the resulting solution sterile and isotonic with the blood. Injectable
compositions according to the invention may contain from about 0.1 to about 5% w/w of the

active compound.
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I . al I d
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omtﬁElliteérehﬁaMltlBﬂ, AR RUE] S4pedy, asrosol &I at Rribh¥ ah@akdipiefits which may
W th nesg» chloride and base. Subsequent al kyl ation
s

be ugrd iafladn gescigesiprolingspelsgihylencglyeals.adcohpishang dpatiieatipns of two
orm ¥ @1%%% H ei &E@g cor‘?lg Lﬂibq% ggrgé’r%l%ﬁ?rg eng ﬁt a co%éentgﬁgg Q¢ ﬁg& about

rmil a can Ine e seri
0.1% tcﬁm)holmtw/omf thd cmpmuwmd fo’&xaﬁplar &o@l@boﬁu (og%d tb @bout 2%.
compound 22 in Schenme 5. 40 WO 2009/027746
Pﬂ/@@@%ﬁb@f?ﬁ%e cayppid agnppuaciedmayzye depepgpnt on thy subject

belng%at%acthgﬁgj%% Bg&{% k@ A a yo%&gﬁi%fa‘ﬂgﬁ a%ltl%gu%égﬁ‘% the
presailﬁng/p@ys!i{ﬁarﬂ IRg e®mhkl & desindpsrcheddO nRy 1201 vdIRE Haikl pr femi-daily
adm{_r\iistétioz olf Hl% encapsulated compound at a perceived dosage of about 10 pg to about
100 mg. In another embodiment, intermittent administration, such as on a monthly or yearly
basis, of a dose of the encapsulated compound may be employed. Encapsulation facilitates
access to the site of action and allows the administration of the active ingredients
simultaneously, in theory producing a synergistic effect. In accordance with standard dosing
regimens, physicians will readily determine optimum dosages and will be able to readily
modify administration to achieve such dosages.

A therapeutically effective amount of a compound or composition disclosed herein
can be measured by the therapeutic effectiveness of the compound. Compounds of the
invention may be administered in a dose of about 1 pg/kg to about 200 mg/kg daily; such as
from about 1 pg/kg to about 150 mg/kg, from about 1 mg/kg to about 200 mg/kg, from about
1 png/kg to about 100 mg/kg, from about 1 pg/kg to about 1 mg/kg, from about 50 ug/kg to
about 200 mg/kg, from about 10 ng/kg to about 1 mg/kg, from about 10 pg/kg to about 100
ng/kg, from about 100 pg to about 10 mg/kg, and from about 500 pug/kg to about 50 mg/kg.
The dosages, however, may be varied depending upon the requirements of the patient, the
severity of the condition being treated, and the compound being used. In one embodiment,
the therapeutically effective amount of a disclosed compound is sufficient to establish a
maximal plasma concentration ranging from about 0.001 uM to about 100 uM, e.g., from
about 1 uM to about 20 uM. Preliminary doses as, for example, determined according to
animal tests, and the scaling of dosages for human administration is performed according to

art-accepted practices.
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Tab ounds. The fornul ations of the invention may be
prepared by any of the well known techni ques of
pharmacy invol vi ng adm xi ng the conponents.

To: Mouse Rat Monkey | Dog Human
(20g) | (302 | BSkg) |@Bkg | (60kg)

From:
Mouse 1 172 1/4 1/6 1/12
Rat 2 1 172 1/4 1/7
Monkey 4 2 1 3/5 173
Dog 6 4 3/5 1 172
Human 12 7 3 2 1

The dosage of such compounds lies preferably within a range of circulating
concentrations that include the EDsg with little or no toxicity. The dosage may vary within

this range depending upon the dosage form employed and the route of administration utilized.

44



For solid conpositions, conventional nontoxic solid
carriers include, for exanple, pharnmaceutical grades
w@boosmenTied ol , | act ose, starch, nmagnesi um st ear BEBEGB2008/050756
sodi um saccharin, talc, cellulose, glucose, sucrose,
magnesi um car bonate, and the |ike. Liquid

har macol ogi cal | y.adm ni strabl e conpgsitions can, for..
Genfallied ?raa%tﬁ?ﬁbéﬁfﬁcawwm&%%ﬂﬁww,rwlﬂhfihg ShIEs A gt gpgdition, and
sex, a0 waflak MR LOMROWRtheafeded ehhdigsh RAheLib;@NdTRPUHQB&nay be
phar maceuti cal © adjuvants in an excipi ént, such as,
detefromeé kppphesiciwabed adjsséd. ne necegiren us saesbscosd cffects of the
Uemg%%ﬁerol, et hanol, and the like, to thereby forma
tion or suspension. In general, suitable
f o0l eaibo@isentPiovidks RE@RAE R 0B f B RbIPHIH o fEBEMula T to a subject in
intimtely adm xing the active conpound wth a liquid
conjgpctfonryaiyragdiafion &gatawnt. dneapthiceembestimgat b compeundysliscigsed
e i le. . et
here PR Bt AR ek Bl BB Fara e B M el
com@inatioh @$th@he bhmoeoipapadic agphts0Tat theragictific Ageat G baddeninistered

accessory jngredients. Conpressed tablets be
Sepaﬁart%lpfa%eéaerwﬂz ORpFRLEnsRysly; Rkt &Pwevrecl Fedntcdierain Dosage
rang%@fﬂ?%ﬁﬂl@iﬂaﬂo@tﬂehﬁfe&s rhiyOud d%n%ﬁ{sg}aéé%ﬁﬁ 2% o pRAVRE apP!

granul es optiona m-xe I nder, |ubricant,
i ndhe thedijeuenbgeat(d) om poviflaeddiaet onsyheligspevsiuagelative to the

agent.(s)...Ml ded tabl ets _nay be nade b | di ng, i a
oG BT ARt B o e E S HF SRR lccted
fronfihe igh&ptconbigido@i | uent . Fornul ations suitable for

buccal "(sub-lingual) adm nistration include |ozenges

cofpr i ghiigrohfecasmeGutitedptastic fliugy ené dorbbisetionsdlerkolyas used in
medicaP &gt angl cﬁ%g%ikala?i% Ll a98Gan tx'%lhl endis-lﬂgt% icI rlbeslatin

CONPIivsiBy  tRé° EompolRdsT ™ Gh' Pl ™ sase ™ Such g8 ™™
cycl@s a3plhdmide chi@dgeaahisiar@l mslphilas & hRAghb@dgiabhlphan and nitrosoureas);

Fornul ati ons of the present invention suitable for )
antiggabolitey Apr G@RPH: §Ff#fg{aﬁ‘?§rﬁu€1&) aptvagapyrgnidines glikepir8yerouracil and

- n - |
e o TR A AR P B Br AR ot
antithbesd f@reepapkt anhscal@caldkd mirsheiced bloottyaine deusliyicin,

al t hough, adm ni strati on ma so be effected by means
daungmygity, eamaau@?mﬁvmﬂ?amﬁ%ﬁ destinoRp e pgithramycin);

antith IbGCAdAR- (F?U& Pl PRk 41k QB RIS TRY vERAVEY, Rbla%iRE vindesine and
prepared by adm Xi ng the conmpound wth water and
vinor@bide ridth trxpide like saxiot amitasakied;i aod teptoasoiniegasanchibisas Glior example,
. wWi,ith the blood. |nj.ectaple. cqnpositions accordi t L
epinpygphy G SR siap bl P ST B D06 RRGAbi aygothecin)
chgipf ch@staBEhdon® ©ORROMIkstrdelnV\Bo? 00 tdhbxifen, toremifene,
PCT/ GB2008/ 050756 Fornul ati ons suitable for rectal

raloxifieniretaxdenoindaipeopiese rstagsceplar-dgpsgegulators (for example,

S| Lori se adm Xi
fulv%sgrﬁggue{ﬁ%&é\%lrggengxgo? g?arﬁgliéeﬁg%lgﬁ\%/g%{, ?lgl;[]agl?ﬁdg,g}lliugmﬂge Euli]cF cyproterone
acet®@), LIHRI$ anth@oni@x anPHRH 0008 (fottdxampleapoketdianleapapéliigand

the resulting m xture. o
buserelin), progestogens (for example, megestrol acetate), aromatase inhibitors (for example,
anastrozole, letrozole, vorazole and exemestane) and inhibitors of Sa-reductase such as
finasteride;
(iii)  agents which inhibit cancer cell invasion (for example, metalloproteinase
inhibitors like marimastat and inhibitors of urokinase plasminogen activator receptor

function);
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Formul ati ons suitable for topical application to the

skin may take the formof an ointnent, cream | otion,
w@2mve277gel , spray, aerosol, or oil. Carriers BETGB2008/050756

exci pi ents which may be used include Vaseline,

| anol i ne, pol yethyl ene glycols, alcohols and

co nations of .two r re the
:3:3 unaﬂh@tcg%ﬂ%gram%%ﬁw toglo W@%ﬁp{?‘m hitopy include
groﬁthqmt@tbcﬁlﬁtoodlgs 168 BRGUc G{Odf{/tl%&lgs Gfb@e&ﬁ{ﬂp@%é alrﬁ?‘lnerbb2

for exanple, from about 0.5%to about 2% The anpunt
antlhﬁdyamsﬁuvemclm hberoepding¥hdngi the emtedrbhéyfmib@dd@pemdeath [BRS]) , farnesyl

‘[rant e Su e%‘gsd Mfﬁ% ét{qylg 0?‘%&}%§%186 ?ﬁlétgeju g;:f}tgi;ﬁ an\élE elgﬂeéfhreomne kinase
1nh11§1[cﬁ‘§ Qﬁhf@itdﬁﬁ oP t¢Spfdeaifial drowthetsedP enilya( felasdaitiples COFRUTaghily
may involve the daily or sem-daily admnistration of

tyroginekiapscapBibitarssyclc sniNd dnebloae- 4aﬂtp>é@rd@nvléﬂ -Hebayeodp-
oo SobPaghl e ok AP0L8%), STRRMIR b .-

bis(3ratHoxyethasy)§uinafolia-HaameqEridtigd, E{BSIIaIJBIl)l had edc@dnmdunde chloro-
may be enp)] oyed, Encapsulation facilitates
4- ﬂ%@ﬁ%p@rlflé 70313 “Teph W%%PO&M%WZ@%4W%{%& 1038 ok iB’FtOTS of the

platél& 1 éﬁ)v&}tﬂ grcesl f@ﬁﬁl? and Mﬁ‘rﬁﬁo@@@ﬂﬁ@ hé{pa‘[é %l%%ﬁ/factor family;

pro a synergistic effect. In accord
st éndar dnigiygiaggnicragentsreund, as plmﬁs iwdii@nighibit] the eldeuds dfyvascular

et 0 3 PR 53R, A B AL L2112 oo

antlﬁdﬂl9rb%9ﬁiﬂid AWa@tftfr eg tc'oﬁl%oﬁﬁﬁ%%ﬂﬁh 8 thascCATINEA Gn Hftemaﬂonal Patent
mposi tion disclosed herein can be nmeasured by t

APPhWéK@@@ﬂ@9&0@59@6WCV%M%§B5OWKIﬂ€3%%ﬁb@@ﬁﬁf)%%hﬁﬁéhdsi
comg%%nljits ?liat Iank(:‘\ Y 8 EBO %’hagl&e)sg% 9rne|x§ufl]1§feeHnomﬁghmglzmo?s of 1ntegr1n
avﬁgﬁguhoﬂaﬂdg ib@atahout 150 ng/kg, fron1about 1 nmg/kg to
about 200 g?/kg, rom about 1 g/ kg to about 100
nmglky, fesHaadoueging gekds sushab 69mbletm3atmgA4 furdbparapromgs

d1sc?086(gltnk1%tema/‘.1'(()n£q}$e(r)lr%n B”%a{ﬂ%%%\’\;(ﬁ EgO? (nggé)BO/gé%?) y('% 80/41669

WO 1/0m2 WD02/0M 39 atna w@ogﬂoglm ng/ kg, and from about 500
g/ kg.to about 50 Eg The dosages, however
vafYidd ARiHEHH thgranlﬁe OF erenibey hase enehsarg diregied ES’aT%lP émigets listed

abole 8uchSEYEI 230l e RIbLON, bel 1o treat od, and the
conpoun

e|n n one énbodlnent t he
t h emp e lgémectahtlapy eppreadhiey,endudiug IforthxaﬂlptéI S}ﬁ}iromhds to replace
nmpound i.s s%ff|C|ent to establ

aberga 8D F4EH 257 FEARYRG Of ﬁb?ﬁaélbg&dﬁd @d%R‘gﬁ?ogﬁ@é’&t(ga%dwwed
enzMe fro%rug ﬁfc‘é’a[lf?y)e,)"’(}tg%tacﬂes Mﬂlpasqggéétusa%% c%osﬁfeedehﬂﬁﬂ&@é ¥hymidine

doses as, npl e, determ ned ding to ani nal
kinaseeit @bacmmal hitrerslvalasnenzymedod apgpeadhes tdhneease patient tolerance to

nistration is formed ,accor.di n art - accepted
cherff Bt Al BEb o Bt et g ssro kS Ty
Toxix¢i t ymmAothapARSHbahee fifdiGaRY f&%&a@ﬁle@@tmmﬂaﬁﬂ viRYo
st andard pharnmaceuti cal
approaches to increase the immunogenicity of patient tumor cells, such as transfection with
cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating
factor, approaches to decrease T-cell energy, approaches using transfected immune cells such

as cytokine-transfected dendritic cells, approaches using cytokine-transfected tumor cell lines

and approaches using anti-idiotypic antibodies;
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procedures in cell cultures or experinental animls,

e.g., for determning the LD50 (the dose lethal to
whownt77adhe popul ati on) and the ED50 (the dosePCT/GB2008/050756

therapeutically effective in 50% of the popul ation).

The dose ratio between toxic and therapeutic effects

the t euti,c index and. it ¢ esse
théX>r at F%F@fﬁi fhigrs, @aﬁw&s for swﬁﬁa‘?&éxﬁf B}U@rﬁ rggeﬂavopmdob

and Bﬁ’l@f ﬁ‘iﬁ%kscoﬂ RAic6as RERpOIES €'oaRh&kpdh€kinase); inhibitors of aurora
therapeutically effective dose can ge esti mat ed

kinapantd <ah¢131<uﬁasamn@elrvbd ouinitosieabedglenesisiedelgeomeng. bmitotic
achieve a circul ating

rinep TS ihot Ae bR PARAE lar i nel udes t he. 1 G50

(i (&), bﬁtﬁ)tmm%mgbﬂtstsoiﬁcmﬁldgi&dbﬁhemam&ag@nml §rbslothel1n B
achieves a half-maximal inhibition of sy

antagiertiglp pphelotheliagh ﬂnctﬁlaﬂ@g@n%sfaygxa@aplgﬁﬂﬁn? m Dé.611 (WO

be measured, for exanple, by high
96Mbggﬁb&ﬁ%§%gﬁ?EqU| chronatography. The effects of any

pa(bhthﬂm;dﬁBﬁ@ﬂa¢ﬁM1bﬁu%ﬁnbsphﬁdmb&ﬂﬁaﬂbbk&@ﬂ&(Evdomnmﬁand
oassay.  Exanpl es of dosages ar . 1. x 1 C50,
Stang@déﬁﬂ“@ of i vitessend igpss eyt Stres %Or f‘é(%la%m%tfs? %@t@ Ogsﬂed&ehog
pathgvg? GhhibiBBRH laﬁ%t&%mamcﬁggéﬁts 1305 XaBti Omgﬁ&%s rats and mice,

alned fromthe cell culture assays or ani nal
asp$tuﬂﬂ@smndmﬁb@ewsbdamnmb@gﬂﬂ$at|ng a range of dosage
for use in humans. Therapeutically effective dosages
achieved in one animal nodel may be converted for use
111, i n anot hafephis@rUse | ncl udi ng humans, using conversion
factors known in the art (see, e.g., Freireich et a
Caﬂnm eqrtaChemboediecnts Rbp 6pmMpourgiy (and compospdans(of g@@)wqrmn can be

use %:ﬁet% (Ifgf)r Wg |1‘[\1/naI ?Eﬁ@gu‘%{"%%%%ﬁaaﬁmﬁc os%g 615%?& %rrig%eﬂé(jds for
reducihgel diffdréntla@ibn (}ﬁf@hféﬁa)ﬂonﬁ[r@lmr aMR S stroblal miliérdedvifonment
1/12 Rat 2 1 1/2 1/4 1/7 |\/bnk8ﬁ4213/51/3 Dog 6
Yy

modylagipr campyising pigstarngza thempgutigaly gdegys agfousiefp conpound of the
mveﬁf?&pf?)%ﬂl%#c{ 850 Blefl AP ![MHWUEE ke IQe &gﬂﬁpﬁl&wayﬁﬁldes F%eﬁil

circul at concentrations t
methdds tfd)retrecanngl distaxxs of mydlcﬂlfwndilﬂeﬂglaedh[aged\am;t owirt parthiby this pathway.

Theselias B Iu1C GaRTirael B PEhIgETs Segsess vo T

20694214 f_liﬁmp gr (o SR2RAYOr 8 ebhcer, Hedgehog antagonists have also been
shown to reduce the symptoms of psoriasis (Tas et al. Dermatology 209:126-131 (2004)).
Psoriasis is a chronic skin disorder typically characterized by skin lesions and plaques, and is
currently understood to be autoimmune disease, though its etiology is not well defined. As
such, compounds of the invention are expected to have a beneficial effect on subjects having
psoriasis.

Accordingly, one embodiment provides a method for inhibiting the Hedgehog
pathway comprising administering to a subject in need thereof a therapeutically effective
amount of a disclosed compound or pharmaceutical composition. Another embodiment
provides a method of reducing cell proliferation, differentiation and/or affecting stromal
microenvironment modulation comprising administering to a subject in need thereof a

therapeutically effective amount of a disclosed compound or pharmaceutical composition. In
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Generally, a therapeutically effective anount may vary

Wi th the subject's age, condition, and sex, as well
wa@soovlzr7severity of the medical condition in tPer/GB2008/050756

subj ect. The dosage may be determ ned by a physician

and adjusted, as necessary, to suit observed effects

of the treatnment. One e di rovi des
one Sppdimee 45 6l ot S%O%@mﬁﬂbilaalzﬁtﬂqr& . ghg cdisjacapoer cell.
In a iflhef BRbUMEHeh L MhidiNs £ IhALION, S ALARAL sichfbenot her

enbodi ment, a conpound as di scl osed herein, or a
phém nm:@ubod:mbmty staed poiatsicavisaingend modydtian eompiisos yhscular

ni st.ere in_c ination with one or re :
mody PR LATUR: S Gimeh o AR e b R PR comprises
dowﬂfilghﬁh&ﬁ 6f @d Healepiodiatlway in8GURAL dollk| Yn #Further embodiment, the
si mul t aneously with the conpound di scl osed herein.
SWWD@é@&ésafhﬁ@@§tfor conbi nat i on theraples may be
t peutic
age %@%ﬁ@&acﬁm‘éfgtb Qelfd}g% 1863 ! Orﬁgg?%Fe%g&ﬁég} %,] 'S |Stgla§1;
mictoehdfdnvient motﬂillatlor&ﬁimplﬁd:x&hfeatbly(mﬁnmﬁstéhﬁg wonpibiued 1naie@ﬂ ¢hereof a

thera;rggg%t: Tlgt@?égtg{é&é%%gg @ﬁ%g ogqed co{ni?grougzi( %gglllaermageeultl%gltc%glposmon As
R 'rvfﬁ{ n ofeLAREAL 1th G rllfukGSn BPfe risk of

1wecon%’ %gné therg ng 1§§ bar ned?%al gﬁ%ofoaﬁvunngag“@n

dwe&mchd&&n&tkylatlng agents (for exanple ci s- platln

car.bopl.ati n, C ham de,. nitro
o A SO A o DeB A e BRAChicEr Q2B atytiaed alore
or 11?1511% HSEH@(bgéhbé ﬁﬁh@ﬁ? [nh%iﬁﬂﬁ) t@npiddihg AhRt@singU6 A sﬁ§] ect in need
| uoropyri mdines (i 5-fluorouracil and tegafur
therfmsf lattherpesuéidal inefdsove @maln@t of gypowwed eircapipesiiodes disd osed herein.
?1}]&’1%’ ﬁ(?(%fngn nt’ ealtJ t r;ar‘;}%:e::aﬁl thrleﬁeé fa%ran% 10%10n 'of a disecase or
disoﬁﬂ@)(,er @ble@aﬁtﬂme d(&@@tﬂﬂﬂ@/ Wﬂipto@nhéru@ﬂ dh ranoﬂhelxaém&ud@mem "treatment" or
. Mmtonycin-C, dactinonycin and mthranycin)
treaging| FATers e an agelipratiqn frat dsagipiicancasigh p&lb/klaqﬂdﬁia%nqtﬁ:rk@ot
n Vi i "
nece%éagﬁ# g%{:)e}rglg‘ﬂei I?S}k‘fgl@tpgt)?(% t. ﬁ1 y taggtg?ﬂ éﬁlglso?lﬁ]lg%rg, tﬂ%ﬁﬁ&ﬁ 5][9 treatmg
refetsop dihsintivg deerogrbssivint otfraSch{efaG)Elr ore(kﬁmﬁdareelther phys1cally, eg.,
plpodo hyl | ot.oxi ns |i ke eto e and te
stabi W%%‘E‘r‘? e IS(tengfEégg]ﬁt%d)hé(g H:la G ) stal@P;a)non of a’physical
paraMA RSl RARD Elﬁ)tﬁélwcﬁlb%am%tt ' ”?r%ﬁtﬁfégﬁ'r}ﬁ (£ Qlng® )f@iglﬂl t§ delaying
tanoxi fen, toremfene, raloxifene, droloxifene an
ﬂwcnmduxymhﬂmyamebunégen receptor down regul ators (for

ex | e | ves 1t ant i andr o ns for exanpl e,
o1 Bt camortmee (e fiehie oG RE e Rhis SRR shin part by
Hed@&ﬁ)tg%ﬁl)wayhﬁlﬁbﬁt@ﬁt@ﬁﬁéﬁélﬁké wath daﬁl%" a&demprbypdikéaEs and conditions
exanpl e, goserelin, IeuBrorelln and buserelin),

1nchp}eog@§qrq)g@dgm€qfddp, @3@1@@ @A CifHgReS medpll@hi@qtgp@;)rhabdomyosarcoma
hi bi t.
saro R AR TR ok Yo Br AR S o SR B Fsps g

melf@nfagbieadt aStors Uigdy, a@phﬁgu@agzts&td dtiary(, ihepato@giani andviiutiple
i nhi bit cancer cell invasjon (for exanple,
myclaima| Tiisr grranavadeand ominosttions of fhg énveaHeia_was aaHproliferative

zwﬁ%ﬂhh@%ﬁ@ ﬁu%Eu%EQ&hﬁﬁse pl asm nogen activator receptor

In another embodiment, the disease or medical condition is psoriasis. In a further
embodiment, psoriasis can be treated by administering a compound of the invention in

combination with one or more anti-psoriasis agents.

48



function); 45 WD 2009/ 027746 PCT/ GB2008/ 050756 (i V)
inhibitors of gromh factor function: for exanple,

W@ b/0271é bi tors i ncl ude growm h factor anti bodP@BGB2008/050756
growt h factor receptor antibodies (for exanple, the
anti-erbb2 anti body trastuzunab [FbrceptinTWA and t he

anti - erbb anti bo cet.uxi mab I

R Bee Bhiget R L%Vlng § Phgioppe selected from
the é‘rbﬁ‘[?c?(ﬁlsisﬂﬁg BI 4 PTE AL §ﬁﬁ1h5‘tﬁ!ntﬂl{eﬁ9@b@ea dV10BSEh-of-function

inhibitors, inhibitors of the epldernal growt h factor
pherfogyricl gnd 4 Hﬁd@hamghm of H@FRRichahichgtyps/r osi ne ki nase

i nhi bitors such as

N- (3-chl oro- 4-fl uorophenyl) - 7- met hoxy- 6- ( 3-
EXEMPRNPICATPONOOXY) qui nazol i n-4-am ne (gefitinib, AZD

1839), N-(3-ethynyl phenyl)-6, 7-

b|s$2 nethoxyethoxy qui nazolin-4-am ne (erlotinib,

y-fql ovxgﬁgi gs_cggp%s%eagernp@gs, PEISsHes, examples, and 'intermediates

are 1ﬂfe§1h%% %%g@gg{gy) enzb IQE?[(E) ?f;&lg Mﬂﬁ&? %at gﬁtﬁh%%é%)}i 1@’[’66 a&o be

limigngwt h fact or fan1|y and inhibitors of the hepatocyte

ar h factor f (v) antian ni ents such
95 1 empandent Hiarient e rraE be PEpapa4e dramber ol ways well
knox@ﬁ dpsRediiidd 8 W o f (ﬁgﬁrﬁé 8y I{tlflé%'[s M ERb&ifitd, com}tjounds of the
anti -vascul ar endot he cell growth factor
invehegmawiay bmtﬁppmdasmugnHMeactmnpodl rgbnigueshdeasrittdddsecin. In the

sy BHEE ol Sob8! it Tbg: ARG by bt 15l el proposed

reacBé&idl corﬁi@tﬂﬁl@ UiRgisidinid ah o1t K sdlyerdt fa@dti oRRER8dphsRBrea dn temperature,
exa i nom de, inhibitors of |nt§%f|n av(33

durafigp g? fherexaerémerH ghé stoskumrocqdures, eaade aa*endaha@wf@ndltlons

stan%qg li}(lgrgtlsl% tj%i&rt]l%ﬁhlf%ei%gr% ;?{egx%{as?‘i@%af%ﬁ alg% yhae a gr %skllled in the art

of 02h1236thecsi YA OThe TR Yion MDDy @EhlséﬂtﬁﬁafanoﬂmrﬂleZHQ molecule should
W02/ 04434 and W02/ 08213; (vii) antisense therap

be corgpatible wihdhe eRAGRIGS A TerrlioREPIAPP Ll %ﬁtau%%netépa@@%ble with the

reaclubﬁ L&t ARWiR beS %‘Jﬁeﬁeﬁﬁo loﬁé skifaPi th@Qrtacﬁ'l altéﬁﬁte me hods are
antisense; (vili) gene therapy approac inclu |ng

thmémnnedmwpﬂe approaches to repl ace aberrant genes

C o el T A MngRd e B b olavyias dgsacddn b Sidiyideil and

sepa%i@ Bm88ditRagea SIS ub MBI ®pHeRNMnR&S conBy¥ M diaR€intended to be
ki nase or a bactefi al nltroreductase enzyme and

sepaaquiy@@mé igblc@s amertsake syastifugion applicaplerio ¢he genus structures described
hereH ennt rap qﬁ,radlotherapy such as nul ti-drug
e fgéta ééne t herapy; (ix) inmunotherapy
apghe @ﬁhﬁi{g matBEhlH dhrnBe EQImPEAIP LR XotintecidifdavailaMic \b@ are
approaches to increase the i nmunogenicity of patient
readily pispated) tysstandakmetsods prakaern siigialn Indhe liowae syetples, the

concﬁﬁoﬂs@{r@ K lﬂ%lﬂ/@ Lalles LRl et or
ocyt e- macr op age col ony stlnulatlng
(1) temperatures are given in degrees Celsius (°C); operations are carried out at room

temperature (RT) or ambient temperature, such as a range of about 18-25 °C,
unless otherwise stated;

(i)  solutions are dried over anhydrous sodium sulfate or magnesium sulfate, for
example; evaporation organic of organic solvent is carried out using a rotary
evaporator under reduced pressure (e.g., about 4.5 — 30 mmHg) with a bath

temperature of, for example, up to about 60 °C;
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factor, approaches to decrease T-cell energy,

approaches using transfected i mune cells such as
wa@ydook211es t r ansf ect ed dendritic cells, approacPe€BGB310RES0756

cyt oki ne-transfected tunor cell |lines and approaches

using anti-idiotypic antibodies; 46 WO 2009/ 027746

/[ GB2008/ 050756 |1 I hi bi t | udi
5@: ﬁgﬂlﬁ?@gm@wf t%ﬁ?ﬁh&l@g%@géaghs'f Pll%l%lg‘ﬁ? g?lh@lﬁ) a %fﬂd
ot herchlrmmgl Bﬁy%(TLC)C&M ca%‘d St AR NSISEEE: 9.

checkpoi nt nase); inhibitors of aurora Kkinase and
@Oherinigenersk ¢hej qwrsle\oé deachons waosoBowediby ¥ L@mrrham@

teaoetyraRab Rl Tt Gsory QMR dlRR A TS e iven for

antaggﬁyﬁﬁ@nohgcludlng endot hel in A ant agoni st s,

endothelin B antagonists and endothelin A and B

@nt aglonl praglucp @V%g@#ﬁ‘ﬂélymm RIREPNZIERAN mAgYRtic resonance

96/40 Conmpounds of fornul a
Cadﬁﬁyﬁigg$%§§§§85 Qﬁ% 9n¥&?%§l tools in the

(@gvel yiplae Bite gaveeh fos Ilhl@ﬁlﬂ[dﬂ gy htharehot iecesstrily thogt that can be

Vi vo test stens for ev ting the effects of
Hedg C}i%?f %?ﬁlpﬁ?ﬁeﬁﬁ ‘iVGﬁ’PPWnT @W%‘@P?Caé\‘herfﬁp%ated if more

such @sfAatisdefRds. rabbits, nonkeys, rats and mice,
as part of the search for neM/therapeutic agents. I11.

(VB} howlserogivids @uélnararadnalio raohode (ENES), datahie it theornn dsdelta (5)
and conpositions of the inventjon_ can be useful

met hoH$uss §pr MART $iRReRYC PHIOMe SYSR HyPPLPH A IonTPREY g@@ave to
her ei tgtraﬁahygﬂet}%;tg}\@sy s el NGarkld, dgﬂeh{lﬁl 8t ditct 966 or 400

proliferation ectlng stronal

nlcrdﬂﬁhund@ﬁﬂﬂso nmodul ati on conprising adm ni stering
thera ef f ctlve amount of a conpound of

Riib"GrbE poRbard hey ey bt ieRBE R e or

(Ivf)m bgoweﬁgrafuhes bedgahegunat buaw (quvérﬂﬁs usef ul

hods for treating di seases or nedical conditions
(rxédl amétﬁcau@n@f tbe comprznds chyybe edrgeamtnagng one Phawee of the
dlse i ncl 9 cancer and other proliferative
di sea § IH&QW OQ%e primary focus has been on cancer,

a) ﬂkﬁd@l@d}ﬂgogfﬁpl@;@&ﬂh&hﬁlﬂpﬁyﬁ sdlcageheen shown to reduce
the synptons of psoriasis (Tas et al. Dernatology
209:126-131 éZOOﬁ; Psoriasis is a roni ¢ sk

b) Nashereraptogiapiie an pilice gel ustgdpsoLeembilag %@p@rég%%sst%%m%p

nomgdl,l ?ﬂh’&%lasﬁ‘@gluhﬁ at%%o‘ix?ﬁ% HicHAAE6-3b Had f(lge Pt P%d}mme

ease, though i1ts etiology is not me
such, conpounds of the invention are expected to have
¢) flashimbinehitographyedi sibita gel usingjRiotage hepimgon pstani;asi s.
Accordi ngly, one embodi ment provides a nethod for

i..nhi bi t.in Hedgeho at hway ¢ ([ sin
D Yl obpBR T SPERETE R bR (Rl EREV TRy 0ps-AQ cotumn,
100420ahADS Wit & hiv, ®hfeled. 1 M&rifluoroacetic acid) and MeCN (0.1% trifluoroacetic
acid), or water (10 mM NH4OAc with 5% MeCN) and MeCN as solvents, 10-20 min run; and

¢) crystallization or recrystallization using standard techniques.

Abbreviations used herein denote the following compounds, reagents and substituents:
ammonium acetate (NH4OAc), acetonitrile (MeCN), O-(7-azabenzotriazol-1-yl)-N,N,N’ N -
tetramethyluronium hexafluorophosphate (HATU), N, N-diisopropylethylamine or Hunig’s
Base (DIPEA), triethylamine (TEA), dimethylacetamide (DMA), ethylene glycol dimethyl
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anmount of a disclosed conmpound or pharnmaceuti cal
conposi tion. Anot her enbodi nent provides a nethod of
wo eaao211ge cel | proliferation, differentiation BEMGBR008/050756
affecting stromal m croenvironnent nodul ation
conprising adm nisteri ng to a subject in need ther eof

etheE@%l%S rfgg g?lt 2l %QS{}{I %ﬁaaglgém{]i)]gff) a(ilﬂlle 0x1de (DMSO),

ethaﬁ&Q%&@ﬁYthD 6T (N g?%é@ﬁ@aﬁﬁuraﬁ ReHeNHRM.- Hﬁ‘q{btthylﬁrﬁﬁlopropyl)-N-

is a strom I n anot her embodi ment,
ethyl:c@.rhoduml@s @@ derfeebbovine samum (FBB), Helrydecvmeﬂareé)ﬁnzotmmle (HOAUY),
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) Sl 10410 AEREELIRR b TR gLl o

(KszngI TEJKiﬁmlﬁ cabbmte Mg Caor;), delﬂﬂiﬂdécar’mmmﬂmﬂ @@)nmﬁssglm bicarbonate
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i r
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dusdf;%ﬁyl ByodieaBehode (matmay 20 Bﬁ(&pﬁd@ﬁbh%ﬁﬁ{dﬁl n%maphthyl (BINAP),
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trls(dllbelﬂafwg@a@wnbzdlr@ﬂlﬂémm WPe2dbanubltl'of a conpound or
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measuiabl ¢HRANE]6Rk- P21 AIRLA! phel\t4-(RGRER 241 rhonbenzamide
d I SCETTIT DT € DY ne patl erit. alot ner emnmpodr 1meri
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la % AL 2&1’66”10’05?%?‘? ®zation of a discernible
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1 day. The crystalline product was washed with water, followed by 1:1 hexanes:Et,O, and

dried, first under suction, then in a vacuum oven at 55 °C to yield a further 6.43 g (28%). 'H
NMR (DMSO-dg) & 8.58 (d, 1H), 7.90 (d, 2H), 7.83 (td, 1H), 7.51 (d, 1H), 7.35 (dd, 1H), 7.13
(d, 2H), 5.26 (s, 2H), 4.26 (q, 2H), 1.29 (t, 3H). MS (M+H") = 258.
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nmel anonme, breast, colon, |ung, esophagus, gastric,

biliary, hepatocellular and nultiple nyelom. Thus,
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or nore anti -gjorl asi s agents. 48 WD 2009/ 027746
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yield hsitlecsmpaend @13 2d>rn- Thelidiate wis %Ftagrrﬁc é%wﬁ@ép%o HC,
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2 SFEERLCED. Taa0t: o’ 2aR BRI R g} BrorleMas vy = 230,

sol vent, reaction atnosphere, reaction tenperature,
duration of the exg”rl ment and wor kup procedures, can

lc. W@h)ds%fﬁ’ (rorida-24 @/mxw&enmdowhw}d@rdmwadt hat

L SR R R PR LR ISR e 1

mmdsm énd DIRIA 0mabT iy, Qmmﬁbl) s iadddoDSIFR@Irhi. meafsmtnlng for 1 h at
nol ecul e should be conpati ble with the reagents and

50 °Eethe tnighige W%ﬁé&@baﬂdﬁj%@tﬁ%%@ﬁflyl%ﬂyl@@%&t 30 €l ORinegy 1.31
mm(glz igllaf é%ﬁ::at Tf?ﬂre&&ﬂgll WAl q‘g featdd do B2CARPBHE 3&1 a&&éﬁﬂﬁ equivalent of 3-

e art I'fernate nethg
aminidiémedtioyl phangthocati@akcid kwas adkdhdt arahthe 1rdsuet1cmwpmmdal dtiRSt fod 48h.

herei n bel ow re i nt n ed to |V|dual
The seastemas BHIE sliniefts) Iy @& 1%& %ﬁpﬂ@ﬁm &jeye, washed

withhWRase FARTRAWIAS, @ ra%d'd?ﬂé@ ﬂﬁ@& sh@ido yiap ﬂ{eaﬁtl%l 036 g)ound (434 mg, 92

|dent|f| able”as a particular substitution ap
%). t 5 NH& @H‘d&@ -&b D QcSUp.eid)d86d r(d.bidt), 76 (&i]), é9g (t;d 1H), 7.67 (s,

1) GO 07 40X a5, Zoatd B0LTTS CvEhy sl ks o 420 . 310, ms

(MHHERi3ky. prepared by standard methods from known
materials. In the follow ng exanples, the

Id. N-/5-(1H-Imidazol-4-yl)-2-methyl-phenyl]-4-(pyridin-2-ylmethoxy)benzamide

A mixture of 4-methyl-3-(4-(pyridin-2-ylmethoxy)benzamido)phenyl boronic acid (50
mg, 0.14 mmol), Cs,CO; (135 mg, 0.41 mmol), Pd(PPh3)4(23.93 mg, 0.02 mmol) and 4-
bromo-1H-imidazole (26 mg, 0.18 mmol) was purged with nitrogen before adding degassed
dioxane (690 pL) and water (230 pL) and heating in a microwave for 40 min at 150 °C. After
cooling, the aqueous layer was removed with a pipette, and the organic layer was diluted with
DMSO (1 mL) and filtered through a 0.2 um filter. The filtrate was concentrated to a volume
of 1 mL and purified by Gilson HPLC (20-75% MeCN/10 mM NH4OAc in water). The
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Example 29

N-[5-(1H-imidazol-2-y])-2-methvyl-phenyl]-4-(pyridin-2-ylmethoxv)benzamide

Example 29 can be prepared in a similar fashion to Example 1 or by employing the

method described below:

29a. 2-(4-methyl-3-nitrophenyl)-1H-imidazole

A 500 mL round bottom flask was charged with a magnetic stir bar and 4-methyl-3-
nitrobenzaldehyde (5.0 g, 30.28 mmol). The vessel was cooled to 0 °C and EtOH (76 mL),
NH4OH (23.58 mL, 605.52 mmol), and oxalaldehyde (40% in water) (17.29 mL, 151.38

mmol) were added. The resulting mixture was then stirred at RT for 48h before being

concentrated in vacuo to afford the crude imidazole. The crude solid was washed with water

(300 mL) and extracted with EtOAc (2 X 250 mL). The combined organic phases were dried

with MgSQO,, filtered, and concentrated in vacuo to afford the crude product that was purified

by ISCO MPLC (20% MeOH/DCM) to afford the title compound (2.81 g, 45.7 %) as a brown
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SH)TO 4-(pyridin-2-ylmethoxy)benzoic acid (2 181 g, 9.51 mmol) in THF (190 mL) and
DMF (0.074 mL, 0.95 mmol) was added oxalyl chloride (8.33 mL, 95.14 mmol) dropwise at
RT. The reaction mixture was heated to 50 °C for 4h, then allowed to cool to RT. The
mixture was concentrated, then triturated with Et,O to yield the hydrochloride salt of the title
compound (2.70 g, 100 %). "H NMR (DMSO- dg) & 11.76 (br s, 1H), 8.75 (d, 1H), 8.21 (t,

1H), 7.91 (d, 2H), 7.81 (d, 1H), 7.68 (dd, 1H), 7.14 (d, 2H), 5.14 (s, 2H).

29d. N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-(pyridin-2-ylmethoxy)benzamide

A 1 L round bottom flask was charged with a magnetic stir bar, 4-(pyridin-2-
ylmethoxy)benzoyl chloride hydrochloride (11.86 g, 41.73 mmol), DCM (104 mL), pyridine
(104 mL), and 5-(1H-imidazol-2-yl)-2-methylaniline hydrochloride (8.75 g, 41.73 mmol) was
then added. The vessel was fitted with a reflux condenser and resulting reaction mixture was
heated to 50 °C with stirring overnight. The vessel was allowed to cool to RT and the
solvents were removed in vacuo. The crude residue was washed with 10 % NaOH (~ 250
mL) and extracted with EtOAc (2 X 500 mL). The combined organic extract was washed
with brine, dried with MgSOQ., filtered, and concentrated in vacuo to afford the crude product

which was pre-absorbed onto of silica gel (~ 100 g) and purified via ISCO MPLC (10%
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30a. 2-(4-methyl-3-nitrophenyl)-1H-benzo[d]imidazole
In a 200 mL round-bottomed flask was 4-methyl-3-nitrobenzoic acid (4 g, 22.08
mmol), benzene-1,2-diamine (2.388 g, 22.08 mmol), and DIPEA (7.71 mL, 44.16 mmol) in

DMF (27.6 mL) to give a brown solution. The solution was cooled with an ice-water bath,
and HATU (8.82 g, 23.19 mmol) was added. The reaction was stirred at RT for 2h. The
solution was added into 500 mL of water and stirred for 0.5h. Filtration afforded a light
yellow solid. The solid was placed in a 200 mL round-bottomed flask, and acetic acid (100
mL) was added to give a yellow suspension. The reaction was heated to 85 °C for 1h. The
reaction was concentrated under reduced pressure and diluted with sat. NaHCO; (100 mL).
Filtration gave the title compound as a white solid. "H NMR (DMSO-ds) §2.60 (s, 3 H), 7.24
(dd, 2 H), 7.63 (dd, 2 H), 7.70 (d, 1 H), 8.40 (m, 1 H), 8.78 (s, 1 H).

30b. 5-(1H-benzo[d]imidazol-2-yl)-2-methylaniline

In a 500 mL round-bottomed flask was 2-(4-methyl-3-nitrophenyl)-1H-
benzo[d]imidazole (5.0 g, 19.74 mmol) and iron(II1) chloride (6.40 g, 1.97 mmol) in MeOH
(200 mL) to give a yellow suspension. The mixture was heated to 75 °C for 20 min before
hydrazine (21.25 mL, 236.91 mmol) was added. The reaction was kept stirring at that temp
for 2h. The solid residue was filtered off, and the filtrate was concentrated. To the residue
was added water (50 mL) and DCM (100 mL). Partition, extraction with DCM (2 X 30 mL)
and drying (Na;SO,) of the combined organic layers, followed by concentration gave the

crude product. To the crude product was added DCM (100 mL) and it was stirred for 0.5h,
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ridin-2 398.46 399 2H) 7.56 7.86 (1,
extrq_q}edl;x}//glgD@/l 3X &,ﬁ mL}F@tnﬁ(f&%%gﬁtZ%?f&ge Fpm 1n8@01(gamcia3[.q)rs gave the

crud® p?(?du(:ﬁ The dlid Was QRsbIREd S hot FDH (20 mL), and after cooling down to 4 °C,
the precipitate was collected to give the title compound (0.894 g, 31% yield). '"H NMR
(DMSO-dg) 12.85 (s, 1H), 9.88 (s, 1H), 8.60 (d, 1H), 8.18 (d, 1H), 8.01 (d, 2H), 7.96 (dd,
1H), 7.85 (td, 1H), 7.60 (m, 3H), 7.49 (d, 1H), 7.44 (d, 1H), 7.36 (dd, 1H), 7.18 (m, 3H), 5.29
(s, 2H), 2.30 (s, 3H). MS (M+H") =435,

Example 31
N-[4-(1H-benzoimidazol-2-y1)-2-methyl-phenvyl]-4-(pyridin-2-ylmethoxy)benzamide

31a. N-(4-carbamoyl-2-methylphenyl)-4-(pyridin-2-ylmethoxy)benzamide

To 4-(pyridin-2-ylmethoxy)benzoic acid (2.05 g, 8.94 mmol), 4-amino-3-
methylbenzamide (1.410 g, 9.39 mmol) and HATU (3.57 g, 9.39 mmol) in DMF (20 mL) was
added DIPEA (4.69 mL, 26.83 mmol). The reaction mixture was heated to 50 °C for 10h.
After cooling to RT, the reaction mixture was poured into 1N NaOH. The precipitate was
washed with water, followed by Et,0, then dried under suction to yield the title compound
(2.62 g, 81 %). '"H NMR (DMSO-d¢) & 9.84 (s, 1H), 8.59 (d, 1H), 7.96 (d, 2H), 7.92 (s, 1H),
7.84 (m, 2H), 7.67 (dd, 1H), 7.53 (d, 1H), 7.36 (dd, 1H), 7.33 (d, 1H), 7.29 (s, 1H), 7.15 (d,
2H), 5.27 (s, 2H), 2.24 (s, 3H). MS (M+H") = 362.
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N-{2-nethyl-5-[5- 2.27 (s, 3 H, 540 (s, 2 H, 7.20
(d, 2 H, (trifluoronethyl)-1H 7.39 (d, 1 H), 7.59
w@ egoo2He 7.76 (t, 2 H), 28 imdazol - 2-yl ] phepyt/B4008/050756
452.43 453 7.89 (s, 1 H, 802 (m 3 H, 811 (t, 1
H, (pyridin-2- 872(d 1 H, 9.90 (s, 1 H, 13.23

1 I h d 29 N-[5-(1
310 e@ééﬁﬂf@@% ﬁﬁnrgﬂwgwﬁwml@%%z% 2-yl rret ho
Xymw&%&%oﬁx@%ﬂ%@%@% @?rlaﬁqemrn@ahm)@en%mmdeqz 45 g, 6.78

fashion to Exanp
mmele stMicPe( G S miw) Wzgaddeﬂ HMFffemhwlasetal (2r7@|f1hbn%0 34 mmol). The

reac%ni} ﬁigﬁﬁg\l@%es@p% g {%)n{)t%ﬁl%gﬁggt o IFT)} enBat\Q@SJCC f%? YT ci"he reaction
was Rbd1e®@ RERT ath e Bytdenthedtodh. 5 %fL é’rﬁi podd intol TEmY & Heine VEtRe
cooled to 0 C and EtOH (76 nL NH40_|5VH3 58 niL,

precm@twa&ﬁh&md ve@ﬁbledowﬁlu wa@éﬁb@reE(z@@%hdﬁle pegrsugtion togrield the title

com ndt]('%]%%%( W(@ g)gﬂ-g &g&'gg 7185 {H éﬁbj 95 (m, 1H),

7. 88C(ﬁn<2HI)tTal &l lHI) ms:gp 1110, mq @rddlnha I:Sr(lddEH) i 2z 011€), 3.89 (s,

de sol hed wi th wat 300 ni) and
SHGht Getts MM EROR [ X 250 mt) - The conbined

organi ¢ phases were dried with MgS™, filtered, and
concentrated in vacuo to afford the crude product that

31lc. V\&MWI+4F((4e@yrzdzyt -1-SaevRy Bet20%ddbatbDiMd t o af f ord

tltgﬁésmg%?‘y gﬁ%@%‘ﬁ%@%ﬁ t@éﬁbaggaﬁad%m e & 709

mm((ﬁ) ianME@H g‘) j1319)) ahd"\l)lat@r 48, 7()@11L)]wé7§) ad%leig-ila()(ﬁi (0%42'6)%]'9') %3 mmol).

The mc‘(lqm-mp)tufe \thmgg bt 5 Q qu.Z i-h d/élﬁ@I copling to RT, 10.64 mL of 1M HCl
and 3{{)]6 m% gewe{%%( Lv%grle lra%lgg d%f?e imr'tu [ glr'la:rédcgg% t"th é]rle%f)éate was collected

alr ge Ic S

by fitirdtfoapaenyhshed bmhrwﬁazmble%@ t3 &1@01 thb&nléﬂcomp@hﬂd (xm@lg, 100 %). 'H
i vat ed

MeOH (163 nl). Palla
NMEGOMS QoL & hin | Hadeth oty RS VEe Id): TS OpH G dd e R, 7.7
I
(ad, T, £9E0, 20 @I S SR M 20 (G M) -
363.24h before bei ng purged with nitrogen, filtered
through a bed of Celite and concentrated in vacuo.
The crude aniline was dissolved in MeCH (- 25 nL) and

31d. 1@/-(?174@1 db‘b%&ﬁ"}i ~nBriy QX ﬁ;gﬁ)dzﬂ\@%lﬁé’t%@ )bdnb o) Sl

added whi ch caused t roduct to preci pltate as
t h& 0tﬁymlmblwhﬂﬂif’r1(pl}er1(hm2tylmfﬂ1®xybsmaunld@)bsm0ﬂ(da(\r@éﬂ 145 g, 0.40

o GOETLETD3 VIS AR L SLLR0, 30 SHL0  YBEHELS P
adddddBE ,nﬂQﬁanO(ﬁDIP'Elﬂ N\BO mL, 1.20 mmol). The mixture was heated to 50 °C for
15 h. After cooling, | mL 1M NaOH and 9 mL brine were added, and the mixture was
cooled. The precipitate was filtered, washed with water, Et,O and dried under suction to yield
the title compound (0.165 g, 91 %). "H NMR (DMSO-ds) & 9.83 (s, 1H), 9.62 (s, 1H), 8.59 (d,
1H), 7.98 (d, 2H), 7.84 (m, 3H), 7.52 (t, 2H), 7.36 (dd, 1H), 716 (m, 3H), 6.96 (m, 1H), 6.77
(d, 1H), 6.59 (m, 1H), 5.28 (s, 2H), 4.89 (s, 2H), 2.31 (s, 3H). MS (M+H") = 453,

3le. N-(4-(1H-benzo[d]imidazol-2-yl)-2-methylphenyl)-4-(pyridin-2-ylmethoxy) benzamide

N-(2-aminophenyl)-3-methyl-4-(4-(pyridin-2-ylmethoxy)benzamido)benzamide (0.13
g, 0.29 mmol) in AcOH (2.87 mL) was heated to 80 °C for 1.5 h. After cooling to RT, the
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(DMSO-d6) 6 7.77 - 7.65 (m 4 H) 7.44 (d, 1 H 2.34
(s, 3 H. M5 (MH+) = 174. 29c.
wd2qopyprizdé n- 2yl met hoxy) benzoyl chloride To PCT/GB2008/050756
4- (pyridin-2-yl net hoxy) benzoic acid (2.181 g, 9.51
mol ) in THE (190 m.) and DMF (0.074 niL, 0.95 mmol)
. was added chlori

.14 I .
MIXYFOHRH L E Ut St et S s PRt i roch vgghed with
watde, £00 oftll dribd 8RdlshQiado &%1&9@"[1‘[1%%0%011&&"@ 07'7: g%lﬁ r85%)’Vaﬁ NMR

concentrated, then trittUrated with
(DMBgatdochl 2034 (delléh|9t8lc(fs, ke 85P1(fl.el H)e Sﬂﬁdwdcﬂi)(?99(lng3H)lG($5 (td,

9 ' d 6 r.s : ,
1. g4 (G T E R peded g 5 I S Gl 24y 310, wis
(M+d§l=435), 7.14 (d, 2H), 5.14 (s, 2H). 29d.
N-(S-(IHimdazol -2yl)-2-nethyl phenyl)-4-(pyridin-2yl m
et hoxy) benzamde A 1 L round bottom fl ask was charged
wWith a magnetic stir bar, 4g( jin- 2-
yl met hoxy) benzoyl chloride %rl de (11.86 g,
41. 73 miy5-(DOMirfhdB41 18-)hiazo\-5+yd)j-Denctliyl Gheimt )-4-(pynddin-2-
5-(1H i m dazol - 2-yl) - 2- rreLhyI ani | i ne hydrochl ori de
(8.75 g, 41.73 mmol) whBcthogbengamide The vessel was
fitted with a reflux condenser and resulting reaction

m xture was heated to 50 Cwith stirring overnight.
32a. TN Svieds &lmatiadpleny bie@ytidinebolndiwxRberaathidde  sol vent s

w1 15 Rt beltO588 Mok Yo irobiet St Hemm ARG (31 &
22.1% n%QQl) rﬂ-lpyrfﬁﬁﬁ2%‘l%ﬂ@th8>@ﬁb&fzﬁ@"ﬂcfd @Glr(aoll gVVP§ 4983065 DIPEA (9.66

brine, dried h " MgS04, filtered,
mL éé rﬂ&enmplataedi HPnTI\I éb‘h% £.03 63 ol iheN P lﬁ%n@ﬂé@gw an orange

solulff B s B PARRIGES TRIE T 8 w98 oy Vo was poured

into ?WA(@B@@I@A@HQZﬁ@thMuI&&t ﬁfefcqmd.tet\h@ I@ﬂlbeed V1a Vacuum
uct as an off white solid. T bt ai ned solid

ﬁltraft@élr ;Télﬁ Alier gakg vasaiasehwith veer (BN Le.YI BEHA0 tila. and dricd under

Suctit‘é?th{)J g{E‘lJ ﬂhe%{‘t}%b{(‘%u@g@ o ge} {‘){% \A%ﬁﬁ {O& f%% o 6;Jfl‘g(DMSO -de)

5 2. (s ABHH( $,29Xs,1) HD7 88 (¢,l, H17. 16 m82 59 7(2P), - 14Him 7L H7(50,(d2 1 H)

7. S, 7.8 , 7.7 1 .54 (d,
7. 55?)‘11—6 Hgggg (d, I%Hg%.Sgrqu,é(}hﬂ.%S_ &% Q(Ié) gég 251 171_{})_[%.7%6&},%51’&). MS
(M+H)+)54a§ (s, 2 H 2.23 (s, 3 H. M (MH+) =385.
Exanmple 30 N-[5-(1
H benzoi m dazol - 2-yl ) - 2- net hyl - phenyl | - 4- (pyri di n- 2-yl

s R Ryl ST BRI

f ol @G of Re{ Srediodeffetyad ﬁ4 rlég@-ylmethoxbeenzamlde (0.45
2-(4-nmet hyl -3-ni trophenyl) -1 benzo[d]1 m dazole In a

mma@lgd0Gngy, Gefhdingrsinyl $ ﬁgngamggyl 1,3,2- dloxaborolan 2-yl)thiazole (250

e, A ThD Lol LR RAR, S Bfey ah p gty iy MR i 1.

diox@rle (leLf)-anddr&atlﬁ( INBAD) Jvas Aeated in microwave at 120 °C for 20 min. After the

reaction mixture was cooled, water (2 mL) and EtOAc (4 mL) were added. The aqueous layer
was removed using a pipette. The organic layer of the reaction was concentrated and the
residue was purified using ISCO MPLC (5-10% MeOH/DCM) to afford product. The
concentrated residue was acidified with HCI (2 mL, 4N in dioxane). Concentration of the
acidic solution under vacuum provided the hydrochloride salt of the title compound (170 mg,

70%) as a yellow solid. 'H NMR (DMSO-dg) 8 2.26 (s, 3 H) 2.41 (s, 3 H) 2.66 (s, 3 H) 5.43
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DMF (27.6 nL) to give a brown sol ution
was cooled with an i ce-water bath,

The sol uti on
and HATU (8.82 g,

w@3002027mw®| ) was added. The reaction was stirredr/aB2088/050756
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(DMSO-d6) 612.85 (s, | H), 9.88 (s, I H, 8.60 (d, |
H, 8.18 (d, I H, 8.01 (d, 2H), 7.96 (dd, 1H), 7.85
w@ eao/odtg 7.60 (m 3H), 7.49 (d, 1H), 7.44 (dpCEB2008/050756
7.36 (dd, 1H), 7.18 (m 3H), 5.29 (s, 2H), 2.30 (s,
3H). M5 (MrHH) = 435, Exarrple 31 N-[4-(1

H-benzoim'dazo!-2-y|)-2-metE BP gkyll-4 (pyridin-2-yl

nmet hoxy) benzam de 3la.
N- (4-car l?@@bhleth%'l wEEhydiRheny W oxddib i t-gi bhedy B4 HE%Y).-
benzam de To 4-(pyri di n- Z-yI net hoxy)benzoi ¢ acid (Z. 05
g, 8.94 mol), 4-am nmm%nmam&am de (1.410 g,
9.39 nmol) and HATU (3.57 g, 9.39 nmmol ) in DMF (20 nli)
was added DI PEA (4.69 nL, 26.83 mmol). The reaction
38a. nwﬁlmezc@@&yﬂ@%@dm@nﬁpz%a}mpﬂenm4 (PR 2 9Wthd3c9)bfe@zamzde

the reaction m xture was Mre into I N NaCH.

pr éf@uagﬁOilatoe ohd smetils et (Rardgn- @ethombqsr@m@dqabe@pmmd

oL A LR B B gIF ] DU SPITOIS 5

in DME (51H) mLY w26 addbd ATV (T122mEgs3.09 hjmol). '7Hl84ez(cﬂbn &H}s Stu’red

overﬂ.g?l? 'S}I(ljeg@:a%‘@n' Vﬂ?q) c%%@tg@te@&ndergégut(g%gd tlg'esres@]lg Wanlghﬁed using
i/, 0

Iscgfé\%ét'g% ng%oggt;ggbcglq)gt@ %ffoﬁcﬁth@@ﬂ% Q0RO @87 mg, 99%). MS
(M+BL et - 4- (4- (pyri di n- 2yl met hoxy) benzamni do) benzoat e

To

N- (4- car banoyl - 2- net hyl phenyl ) - 4- (pyri di n- 2-yl met hoxy)
38b.081 2879 L &5-Aotnd-1,6,41SadiFBOL Y-y ph #idh-L) Was

NQ@ ﬁﬁ |?rret hgl acet ala (2. 72y)15‘ %gﬂ @rém)l ). The
ylmqﬂeta@ibeawnﬂd&t ure was stirred at roomtenperature for 5

h, "l'tohaﬁsg)ll]u%é)g r?cé\ﬁsf g{ acgtyhhoy Tz'?zgnelr,rﬁr %19 ganl}vﬁslpﬁ lo)e-%-ép%l_dm 2-
ylmﬁﬁo;@l)bdﬁﬁam-ﬂ'éﬁ(ﬁ@flg?ql Pi inddog), PRE; (1084 610e8.94\W@ab1g dndDIPEA (918 pl,
ter, then Et20 and dried under suction to yield the

5. 26tq11{n|0@ n Mﬁﬁ%@ddn »wWasg @ddétd pggph%roeth.pqqp@@% . R/éé]g)m@l) The reaction

was G580 b0 o 981y o 8 e BB BubMig s 1sco

MPI(d (E@HA¢ toT. O%MeQH/ PAM)t3 aB8rd(tBe titl8tmpRindF1§Gme359)%). MB NMR

(DM N335 A Oy3H @ DS NOfechbTy B 2abh 367 b i85 1 1) 7.52
i I

O T T3 i 1 20 830 B BB Beh 1B 11D,
MS (M+87) g407. 09 nmol) in MeOH (79 nl) and water (19.70

m.) was added NaOH (0.426 g, 10.64 mmol). The

reaction mxture was stirred at 50 C for 2.5h. After

cooling to RT, 10.64 niL of nd 100 nL of water

wer e added and the mxture 2 ie39:d The precipitate

h4(d g g hY g yindshettyiphedy aghi(jeyridin-2-

then Et20to yleldthetlflle oud(2 56 g, 100 9.
"H NVR (DVBO d6) 6 1%—‘%%—%% 80 (s, 1H). 8.59
(d, 1H), 7.96 (d, 2H), 7.85 (m 2H), 7.77

39a. Methyl 4-methyl-3-(4-(pyridin-2-ylmethoxy)benzamido)benzoate

To a solution of 4-(pyridin-2-ylmethoxy)benzoic acid (1.0 g, 4.36 mmol), methyl 3-
amino-4-methylbenzoate (0.735 g, 4.45 mmol) and HATU (1.742 g, 4.58 mmol) in DMF was
added DIPEA (2.286 mL, 13.09 mmol). The reaction was stirred at 50 °C for 16h. After
cooling to RT, the solution was poured into IM NaOH (100 mL). The precipitate was filtered,
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(dd, 1H), 7.54 (t, 2H), 7.36 (dd, 1H), 7.16 (d, 2H),

5.28 (s, 2H), 2.29 (s, 3H). Ms (M+tH+) _  363. 31d.
woR(2029THAO Ophenyl ) - 3- met hyl - 4- (4- (pyri di n- 2yl nECTIGBYY0BBO50756
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16h. Concentration of the reaction mixture under reduced pressure afforded a crude residue,
which was purified using ISCO MPLC (40-100% EtOAc/hexane) to yield the title compound.
MS (M+H") = 344,
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In a 250 mL round-bottomed flask was added methyl 4-hydroxybenzoate (2.0 g, 13.15
mmol), 1-(bromomethyl)-3-methoxybenzene (2.64 g, 13.15 mmol), and K,CO;3 (4.54 g, 32.86

H 7.29 - 7.43
d, 1 H 7.87
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mmol) in MeCN (50 mL) to give a white suspension. The reaction was stirred overnight at
RT filtered, and concentrated in vacuo to give the title compound as a white solid (3.5 g, 98%
yield). "H NMR (DMSO-de) & 3.76 (s, 3 H), 3.81 (s, 3 H), 5.17 (s, 2 H), 6.91 (m, 1 H), 7.02
(m,2 H), 7.12 (d, 2 H), 7.31 (t, 1 H), 7.92 (d, 2 H).

41b. 4-(3-Methoxybenzyloxy)benzoic acid

In a 500 mL round-bottomed flask was added methyl 4-(3-
methoxybenzyloxy)benzoate (3.50 g, 12.85 mmol) and LiOH (1.539 g, 64.27 mmol) in EtOH
(200 mL) to give a colorless suspension. The reaction was heated to 60 °C for 2h. After

cooling to RT and concentration under reduced pressure , water (100 mL) was added. Using
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was diluted with water (1 mL). Nitrogen was bubbled in for 20 min before Pd(PPhs), (0.044
g, 0.04 mmol) was added. The reaction was heated to 100 °C for 2.5h. After concentration
under reduced pressure the crude product was purified by Gilson HPLC (MeCN/10 mM
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s, 1 H). MS (M+H") = 414,
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nmet hoxybenzyl oxy) benzam do) - 4- et hyl phenyl boroni c acid
(0.15 g, 0.38 mmol ), and K2C03 (0.094 g, 0.96 mol)
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, 6.63 (d, 2 7.16 43p
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(s, 1 H) N-(588H4midakolHD-yl)idvimdazheryl)-4-(BénAylaxybekramide
8.02 (m 3 H), 9.95 (s, yl)phenyl]benzam de 1 H),
14.50 (s, 2 H 4-[(2-cyanophenyl)nmethoxy]- 2.35 (s, 6

N E3ERER T b hopelGet g fhion g Pl 4 gr by gy the
follgwmg theHijod désckbbeddbelomi:dazol -2 422. 49 423 (d, 2 H), 7.88

(dd, 1 H), 7.95 (d, 1 H, vyl)phenyl]benzamide 8.06

(m 3 H, 10.02 (s, 1 H), 14.58 (s, 1 H

! - . amid2- 38 (s, 3
58a. ng(&% %gﬁ?gfw%w)d}winla%mlz SrIBheil) B3nddmid e (s

To a mixture of 4-(benzyloxy)benzoic acid (26 g, 113.91 mmol) and (3-amino-4-
methylphenyl)methanol (15.63 g, 113.91 mmol), HATU (52.0 g, 136.70 mmol) in DMF (250
mL) was added DIPEA (39.8 mL, 227.83 mmol) at 0°C. The mixture was stirred at 80°C
overnight. Water (~1L) was added to the mixture, and the solid precipitate was collected by
filtration, washed with water, dried, then washed with Et,O (2 x), and dried to yield the title
compound as a light yellow solid (38.0 g, 96 %). MS (M+H") = 348.

58b. 4-(benzyloxy)-N-(5-formyl-2-methylphenyl)benzamide

A solution of oxalyl dichloride (21.52 g, 169.54 mmol) in 200 mL of anhydrous DCM
was cooled to -78°C, then DMSO (26.5 g, 339.08 mmol) was added to the mixture dropwise
and the mixture was stirred for 15 min before a suspension of 4-(benzyloxy)-N-(5-

(hydroxymethyl)-2-methylphenyl)benzamide (38 g, 109.38 mmol) in 300mL of DCM was
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N-[5-(1, 4-di nethylimdazol- H), 5.36 (s, 2 H, 7.22

(d, 2 H, 7.53 45 2-yl)-2-nmethyl 436.51 437 (s, 1 H),
wQo20%0tdee 3 H), 7.78 (d, 2 H), phenyl]benzam PCEGB2@8/050756

(s, 1 H, 7.95 (d, 1 H, 803 (d, 2 H, 10.02 (s, 1

H, 14.56 (s 1 H 69 WD 2009/ 027746

o EGTEGFI08! 95070, VB By TS MV LN 1) MR,
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WGI‘GT% %%OVFE ﬂ]%g_@@%_lf ﬁerg 3W%s e% W%‘[% IééM %nc[gdncgﬁtg% cEzéz’ vaéuq_l_l)b The residue
was pudfied By ISC @l lMFIE@ My PREP AR X szld)the ft1d Zorﬁﬁounh as a white
7.16 47 N-[5-(1Himdazol-2-yl)-
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net hyl - phenyl ] benzam de 7.86 (dd, 1 H), 8.00 (d, 2 H),
8.10 (s, 1 H, 9.96 (s, 1 H, 14.70 (s, 1 H 4-[(83,5-

58c. gNQ’G (%H—zm%hdzﬂ)l f&b%rﬁ@ﬁzyipﬁeﬁﬁl) 4-3beiylpSy)béizamide
i met hoxyphenyl ) met hox :
2 Hip 2 spsespsign o eltzyl@y&rﬁ\%mvh?@éﬁﬂaﬁph%wbwa (159 ¢,

46. 0@ 'Hlmél) A MebP@?lO()'Hﬂ?fw@ addZd éﬁi ,on (3 ¢ X 230 7 mmol) at 0°C
22- et hy 2 (d, 2 H,
follqvead b:bz thp héditidr b%wm@hﬂaih&dé—lﬁﬂ &_141L486Q 35 nﬂ;nd-li) The reactlon mixture was

then%i[‘rgé abg? Eglpf"gary @ﬁﬁ{}%’é@% @,\f{ﬁ@ﬁ o b 2§g§§ nfRol and
oxalﬁﬁlehﬂdel'd%2 86nlb &6@@)5 Iﬁmbm) We¥e &&led‘{@ thé r¥Actiod MREURY hnd stirred at RT
436.51 437 (d, 2 H), 6 (d, 1 H, 7.79 (s,

for lpdﬁé’nﬂt]dﬁ!r&i amtuoa@f NPB@P( @d,2 mLi30. §7 monqlund Qxaiwllgll)elaydrc(52 8 mL,
460. g§ gn;n((l% \')_xpegp a[sbdeg ip I;Sglg r?agr%%q]fmzeo f@é“ﬁgd EgRT %or[é g’ays. Water(~1.5 L)

was dddl&{t tB @h@/ﬂﬁb@ﬁ%l anderhd eotid wasdollebted 6y (t“ﬁtratﬁ)nl‘bvaslr@d %th(‘ﬁater, dried,
N-[.2- et hyl -5- (1- 457.53 458

wasl'yed]_\@tl{ EtzOz aqlq; ther,v dggd ‘gosaffozd BIEICY Sobidiay [[he,ﬁr@cgpzmpdlg;t (177 g), which
was E)ﬁrlﬁéd w 18CO %ﬁ&E&@/hex&ne%%o g/%ld the title compound as a white solid (12
g, 68%). 'H NMR (DMSO-dg) §2.24 (s, 3 H), 5.22 (s, 2 H), 7.01 (brs, 1 H), 7.15 (m, 3 H),
7.37 (m, 4 H), 7.49 (m, 2 H), 7.73 (dd, 1 H), 7.91 (s, 1 H), 7.99 (d, 2 H), 9.85 (s, 1 H), 12.49 (
brs, 1 H). MS (M+H") =384.

Example 59
4-[(4-Fluorophenylymethoxy]-N-[5-(1H-imidazol-2-y1)-2-methylphenyl]benzamide

59a. N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-hydroxybenzamide

In a 500 mL pressure vessel was added N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-
(benzyloxy)benzamide (2.77 g, 7.22 mmol) in MeOH (100 mL) to give a white suspension.
Nitrogen gas was bubbled in for 20 min before Pd/C (0.384 g, 10%) was added. The vessel
was purged with hydrogen three times, and then stirred under hydrogen at 55 psi for 12h.
After purging the vessel with nitrogen, the suspension was filtered, and the filter cake was
washed with MeOH (3 X 15 mL) and EtOAc (2 X 15 mL). The combined organic filtrates
were concentrated to give the title compound (1.8 g, 85% yield). 'H NMR (DMSO-dg) § 2.23

73



yl ) phenyl | benzanmi de H), 9.97 (s, 1 H 70 WO

2009/ 027746 PCT/ GB2008/ 050756 M5 Ex. Name MW ( MtH+)
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MS
Ex. Name MW |(M+H") '"H NMR (5 ppm)
N-[5-(1H-imidazol-2-yl)-2- 2.34 (s, 3 H), 3.24 (s, 3 H), 5.37 (s, 2 H),
0 methylphenyl]-4-{[4- so1sa | aco 7.19 (d, 2 H), 7.56 (d, 1 H), 7.76 (m, 4 H),
(methylsulfonyl)benzyl]oxy} 7.86 (dd, 1 H), 8.00 (dd, 4 H), 8.10 (s, 1
benzamide H), 9.98 (s, 1 H), 14.68 (brs, 1 H)

4-[(3-cyanobenzyl)oxy]-N-
61 [5-(1H-imidazol-2-yl)-2- | 408.46 409

methylphenyl]benzamide
9.99 (s, 1 H), 14.72 (brs, 1 H)
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2
=

- 78C, TEA (73 2 m., 525.03
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fatVa B ho
LV A

added and the

h—= o r*lo QQ o 109 238
3 - \J

TZCOTT OtT

in 300nL of DCM was 72 WD 2009/ 027746
RkafBldds). After Ih at

400 nL of sat:

NaHCCBAmas added o

To a vial containing 4-methylbiphenyl-3-amine (0.70 mmol), dioxane (3 mL), and
DIPEA (0.30 mL, 1.68 mmol), a 1.83 M solution of the 4-(pyridin-2-ylmethoxy)benzoyl
chloride hydrochloride (0.56 mmol) in DMF was added. The reaction was stirred for 12h at
RT. The reaction was heated to 60 °C for 4h, then poured into 1M NaOH (5 mL), and added

DCM (2 mL). The phases were separated using SPE phase separation cartridges, and the

organic layer was diluted to a total volume of 5 mL. DCM and incubated with 3 eq. of MP-

isocyanate resin for 18h. The resin was removed via filtration, and rinsed with 2 mL. DCM.

The organic layers were combined and concentrated to dryness. The resulting oil was purified
via Gilson HPLC (MeCN/10 mM NH4OAc in water) to give the title compound (5 mg, 2%).
'H NMR (CDCl;) & 8.65 (d, 1 H) 8.26 (d, 1 H) 7.90 (m, 2 H) 7.80 (td, 1 H) 7.55 - 7.71 (m, 4
H)7.41-7.45(m, 2 H) 7.28 - 7.40 (m, 4 H) 7.12 (m, 2 H) 5.34 (s, 2 H) 2.39 (s, 3 H). MS

(M+H") = 395,
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to the mxture, and the aqueous | ayer was extracted

with DCM The conbi ned organic |ayers were dried over
WS 74d i1 | t ered, washed with DCM and concenpCEGBR00BNS0756

vacuo. The residue was purified by 1 SCO MPLC (40-55%

Et OAc/ hexane) to yield the title conpound as a white

solid (15.90 g, 42.1 %9. M5 (MtH+) = 346. 58c.
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was adddyd 4- (72 @5(c(1h‘qrorge l,)phe?logy)e‘(hm)nmrplgolma }(_3@67( 3. @nm)ol) and methyl

4-h %“{Eb%’b atfgo t%? gs3 8 r&é’l) 11@%@)&)(@8%% %(dlﬁp?sg S%‘é\ﬁbl’l

K>Cé [wad affdladon Q]S"gﬁ? My thiet)n ah lredStib® wad stirred at 85 °C for 4h. After
H i m dazol - 2-yl ) - 2- nethylphenyl%benzanlde

59
conqyn{riqry ip Vg ﬂ%’dleSlQW yaodikdedyitpness|(}Q minpad 6&%&?&\&% EtOAc

(2 X'Nﬂf(arBLF 1&16':5 m%aﬂatrocf)érgiﬁralﬂgoﬁ%s\éﬁ%}%ﬁﬁ Yf'ﬁﬁn%@%j?%nd concentrated to give the

crudé lpecnmyt molb\easzlamfdd bydSCO MPLT. (2 Q‘VdMBDH/]D@l\/I\)H&gn(eJtH@mle
ite susgens on. Nitro

compiteh e NN GDB0) (i baon & a2 ( bF SEaHy S ARl Sk 3.90 (.
e o el R P AR L R0 G g 2
12h. After purging the vessel wth nltrogen the

sus si on s filtered d t he f
66b mééﬁé%r}wwv)%@dhpmgw&@x §nzawc 600( 30 15 rrL)

The, &@U‘%@Rﬁmefb%ﬁaﬂneci hhékt&vést aﬁﬁied\qﬁ&ﬁyﬁpﬁ itrated to

give the title conpound (1.8 g, 85%YVyield "H NMR
morpRNBOEHEYy)Berzy REy By (X) 702 DR4BnROTENGEI0BB/005H0 256.0 mmol) in

Mo} @ogm';f)) @Sfyg:ﬁ c%l%ﬂfgs s';l'_%p,ele'()gg T%? rrequszfionr:!'yvg% sﬁ%ﬁfﬁ 55 E&:,féf 3h.
Con&nfratibs under Fducd@prbSsutdWas folibwal by Hee AMitldI ofSwatdr (SImL). 1N HCI
was added to adjust the pH to 1, and the precipitate was collected to give the title compound
as a white solid. "H NMR (DMSO-de) § 3.20 (d, 2 H), 3.56 (brs, 4 H), 3.77 (brs, 2 H), 3.95
(brs,2 H),4.41 (brs, 2 H), 5.18 (s, 2H), 7.00 (brs, 1 H), 7.10 (d, 4 H), 7.36 (t, 1 H), 7.90
(d,2H), 12.67 (brs, 1 H).
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59b. 4-[(4-Fluorophenyl)nmethoxy]-N-[S-(IHimdazol-2
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gi Yea éOs;ldL rcnﬂndé)@ttdmed sk vhediswdvedfe(3n@s added MeOH

Et.20 t '
morgfiygor eI Tb iatmid it bty oede M4 ER0SERY'G) g
mL)}#)) %i\@)a coldﬂ%&%ﬁﬁ%\ﬁ@l@@ba(&ﬁloﬁ Witk |§I§1ﬁed at ikl ifor51 h2 @nkclg SOC?Z Was then
remgwgd u;;ndﬂ)reckucgypé peagaure fo giyve 48{[9- ;(2(mﬁrplzolmy4-y&tf101<y lsenzyﬂ]oxy}benzoyl
chiofle, tsife i i Aot Btlat Blf ol S PR midD820 -
metlgjilaniligy (Of(BYQrg OI’B6trﬂmEb§afT|hh enid@re whd dtirmdrmg Raored,cind theysolution
availabI%u tlng mat eri al s

was CnaQRfRle cduQe BLegstiE | W%%@L%x and gal. N aféc@a(l(ﬂsmiéwere

adddd) ’Th% ﬁedu% ’la)%r eg{r&?ed(ﬁl’th B [72 A mL ) and the combined organic
met hyl phenyl | - 461.54 462 19 (d, 2 H, 7.56

layefsdyert dipd (Na2$®4x mld doﬂd)sl;ltratédma) bivk she ¢rode/proldect ayHi¢lowyg purified

by Igﬁg%ggg ( (i%% Qﬁ/[g(glxl() g](vs Ilh}_%utlelcqq}pogmd (32 m?;,e%/a)m 1(ii—leNMR
(Dlvf*sd ag M?ﬁ@%@@ﬁ}’t M”@’b }N 2. 5@‘& b S, 4 ﬁ) '"J)69 § 29{)(3557 ﬁmﬂi H), 3.69

H i ni dazol -2-
(s, 34@)9471056 5(19, (s]2]-H),,6 9B (652 Ht),,7 @5 &) 2 H, 354 (mn 25{),!—9 32 (m, 2 H), 7.45

7 o80Ty 79760 Bt sl P il S5 1y 7 vo

2009/ 027746 PCT/ GB2008/ 050756 M5 Ex. Nanme MWV ( MtH+)
"H NWR (S ppm) 2.34 (s, 3 H, 4.51 (s, 2 H, 5.20 (s,
2 H), (hyd roxyrret hyl)benz 67

, ) 2 3

\ er?\a?ﬂ-4-%\;r?dirq-£-ylmethoxmbenzamide
= ; , 1.90 (O, L ri, .10

(S 2H) 786(dd 1H) 8.00 (m 2 H), 8.10 (d, 1

H/{] 6 (s lp henyl ] benzam de
67a. N-(5- bromo 2,4- dzmethylpheny 4-(pyridin- 2—ylmeth0xy))benzamzde

In a round-bottomed flask was placed 5-bromo-2,4-dimethylaniline (5 g, 25 mmol), 4-

(pyridin-2-ylmethoxy)benzoic acid (6.3 g, 26.5 mmol), and DIPEA (8.9 mL, 50 mmol) in
DMF (50 mL). The mixture was cooled to 0 °C with a water-ice bath before HATU (11.5 g,
30 mmol) was added. The mixture was warmed to RT and stirred overnight. To the reaction
solution was added water (200 mL). The precipitate was collected by filtration to afford the
title compound (4 g, 41% yield). "H NMR (DMSO-de) & 2.14 (s, 3 H), 2.27 (s, 3 H), 5.26 (s,
2H),7.13(d,2H), 7.23 (s, 1 H), 7.34 (m, 1 H), 7.52 (t, 1 H), 7.56 (s, 1 H), 7.82 (m, 1 H),
7.92 (d, 2 H), 8.57 (m, 1 H).

67b. N-(2,4-dimethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-4-(pyridin-2-
yimethoxy)benzamide

In a round-bottomed flask was added N-(5-bromo-2,4-dimethylphenyl)-4-(pyridin-2-
ylmethoxy)benzamide (4g, 9.73mmol), bis(pinacolato)diboron (2.96 g,11.6mmol), and KOAc
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H, 14.70 (br s, 1 H)

2.34(s,3H), 3.84(s, 3H),5.16(s, 2H),
WORG0S/0L ke | M dazol -2-yl)-2- 6.98 (t, 1 H), 7. 08CT/GB208/050756

H, 7.16 (m 2 H), 63 nethyl phenyl]-4-[(2- 413.48 414

737(td 1 H, 7.42 (d, 1 H, 7.56 (d, 1 H),
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(0.56 mmol ) in DMF was added. The reaction was stirred

for h r S
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The following Examples 68-73 were prepared in a similar fashion to Example 67

utilizing commercially available starting materials:

MS
Ex. Name MW |[(M+H) '"H NMR (5 ppm)
N-[5-(1H-benzimidazol- 2.35 (s, 3 H), 2.55 (s, 3 H), 5.37 (s, 2 H),
2-yl)-2,4- 7.20 (d, 2 H), 7.46 (s, 1 H), 7.52 (m, 1 H),
68 dimethylphenyl]-4- 448.52 449 [7.60 (m, 2 H), 7.68 (d, 1 H), 7.83 (s, 1 H),
(pyridin-2- 7.87 (m, 2 H), 8.01 (m, 3 H), 8.68 (d, 1 H),
ylmethoxy)benzamide 9.99 (s, 1 H)
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met hyl aniline (0.072 g, 0.36 mmol ). The m xture was
stirred at RT for I'h, and the solution was
waeongeritn@at ed under reduced pressure. DCM (5 neQT/@B008/050756
sat. NaHCC3 (10 nL) were added. The aqueous | ayer was
extracted with DCM (2 X 5 nL) and the conbi ned organic
| ayers were dried (Na2S , and_concentrated to give
t he crude product mhlchcﬁégﬂgaﬁzzled by | SCO MPLC
( 10%Jyp %Yommétﬁvlgs Vlemtehﬁfl tlmlhﬁd%mﬂﬁmeﬁ@?-ﬂwmdm 2-
12%~. (DVBO- db) Z. 1T (s, H, Z2.27 (s, 3
H, 2. 50 (br s, 4 H, zmy&boxxébenzm)de 3. 57 (m 4 H,
3.69 (s, 3 FD, 4.10 (t, 5.19 (s, 2 H), 6.93 (s, 2 H,
7.05 (s, 2 H, 7.14 (m 2 H, 7.32 (m 2 H, 7.45 (m
74a.1]- b‘ﬂ)omo72 BRlokS 4-nleth-5- IZtrQEerlzﬁhe 2 |'|) 9.80(s, 1 H. M
(MrH+) = 541. Exanple 67 N[
H il 820l rozmglt'f)oﬂszmd (ﬂaﬁiﬁwwplﬁm&bmrm %ﬁ?hr@‘ﬂﬁnghyhbwene g,

t ho enza
0.7 B GAERAIAR G RED (1 Sl e ey W s RePRO A FINOs
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witIRAT @ X B, Pater S ETR rs0R oty B s e,

conddﬁtTMed nlvdzug and 812 amida! prodvas wasl ﬂ&ﬂﬁedﬂhﬁlﬂﬂ@ MRTEC sroleum ether)
to RT and stirred overnight. To reaction
to a@aﬂdlﬂq e GRapoyid &3 A ied2%0 2ed: mg_r} NNH%éCP O 20 e’ Has’-44 (5, 1
H), gggg Gipd by filtration to afford the title conpound
41% yield). 'H NVR (DVMBO-d6) 6 2.14 (s, 3 H),
2.27 (s, 3 H, 526 (s, 2H, 7.13 (d, 2 H, 7.23 (s,
7.52 (t, 1 , 7.56 (s, 1 ,
74b. 751?20%4 C%laﬁf 2 m?f%@n(lwe 2 H), o 57 (m ! H . ovb.
N- ﬁ@aéomnmsﬁdwh ortbthed ﬂés@waﬁﬁla@arqtmmlz Bnidrsly XaRALN

| an- 2yl ) phenyl ) - 4- (pyri di n-2-" yl net hoxy) benzan de I'n a
nitrabgugsge b‘ng lﬁmdld)l aadif ebrsinadigedel (5%, 11.2' g ) in MeOH (50 mL). The

reac%m%gg%yn\?ﬁéﬁggﬁﬂtgzz‘){yég qg n¥1|§|).?ﬂ€|ﬂ}(e%¥1rydrazme monohydrate (8.8 mL,

192 Bigdiplvaasie bRt fladil BRI BR rb£i3R ndxthie @mmxe@(ﬁ%nﬁgﬁc Af?ez cooled
WO 2009/ 027746 PCT/ GB2008/ 050756 (2.86 ¢ nmol )

to Rifnthdinpxamewas Oltered, and cgheeatrated i panusito ﬁffofﬁdhc hée compound (3.4 g)

in o1 SIS B mlol BB R "

overnlght The reaction m xture was concentrated in
vacuo and water (80 nL) was added. The m xture was

T4c. é&ﬁéfcq%mﬁkméﬂméﬂe X)) 36 (il inadre Mtk diesraede
R
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prod@ctas dis@fcdSn DENI) 10 A1 %ol{dWed by the addition of 5-bromo-4-chloro-2-
methylaniline (500 mg, 2.27 mmol), pyridine (5 mL), and TEA (10 mL). The reaction mixture

was heated to 50 °C and stirred for 2h. The mixture was concentrated in vacuo and the crude
product was purified by ISCO MPLC ( 20-33% EtOAc/petroleum ether) to afford the title
compound (270 mg) in 28% yield. 'H NMR (DMSO-dg) & 2.05 (s, 3 H), 2.25 (s, 2 H), 7.13
(m, 2 H), 7.34 (m, 1 H), 7.54 (m, 2 H), 7.77 (s, 1 H), 7.84 (m, 1 H), 7.92 (m, 2 H), 8.58 (m, 1
H), 9.81 (s, 1 H).

80



2 H, 735 (m 1 H,
7.94 (m 2 H), 8.58 (
WORG0S0E17Me | M dazol -2 y
ridi

(

(m 2H, 7.81 (m 1H),
, 9.71 (s, 1 H. 67c.
-dim PCT/GB2008/050756
et hyl phenyl ] -4- (pyri yl met hoxy) benzam de In a 10

m. vial was added N-(2,4-dinethyl-5-(4,4,5,5
-tetranethyl - 1, 3, 2- dloxaborolan

2-yl) phenyl)-4-(pyridin-2-yl met hoxy) benzam de (0.25 g,

74d. 0N5@ cmlo)}mgthpf 5”(‘3({,’4 IsH ie%%ﬁ@y ? 3, i—@lo%rglan@ ,&}%?henyl) 4-

i n di oXxane
(PWWLI) 2U/@nqhvﬁs/)la€nb¢mm suspen5| on The r eaction m xt ur e

d ' '
Fofn S0 B Tgb T Bl et 5 3 o3 s IRY 8 it g fligbftotanc)
(0. 4aﬂgleﬁ74 a1, @HGﬂ-bI@ﬁlo\l\ﬁ@hlBﬁﬂQ&ﬁ’etH}Hpﬂellgl) AC(ﬂy(i*leuflt\- under

m crowave conditions. The reaction m xtu

yimethoreabanzamids (Odder - Loaamebdanddr@4sp-841 gh%4? agmihél dm&ane (80

RS LG G IR L RL, T

Pd(Blarli@j4()0 134The. 1mmmur)®vamﬂdab ﬁﬂ&l’ﬁeﬁcaioﬁdx/asl’sUrN@GUDlStO@ 1g|a\m1crowave
the 1 salt ofthetltle compound (1 . 4.29% .
fl(_lc e@g)m@l yindgy redtlge pyejsyire, sheggu esproéuql;bwas Qu@féed by ISCO
o H
MPIf}g (0- 2% e?ﬁ 1]1&)}_§IQI) t@gl’% the t1t%gc0§|_1|~)?;zou%1(.1 96H %\I%ﬂ%gD%ﬁO 31%3)66131 07 (s, 6

H), [.46 (sw&g), 29299 3(19), snzsmy 2 H%. 754 (do? 15, 7.36 K, 1 INST SM#H) H), 7.59

(. 10T T 3SR DY b . B LAt 1431 gY 8‘3‘3“161% a

comercially avail abl e startlng materi al s:
Nane MW (M+H+) 1H NMR (S p N-[5-(1H ben2| m dazol
74¢.2N35-qhroP- Wthy@iﬁ&n(eghyl gHH)nzd@OB? WeherplMHj-(pyridin-2-
20 (d, 2 H, 7.46 (s, 1 H, 7.52 (m 1
ylm%%“y)béém&” ‘et hyl phenyl ] - 4- 448.52 449 7.60 (m 2 H),

7 @1831 (10 mllvid) wayadid (\s-(4-ahlbbo-2-rdepsiisdiant, 25 -tatrabdethyn 1, 2,2
hoxy) benzam

dloxg 913(132 ylgphq;lybgll) Wlé@l@%mﬁhwgf%ma@zd@éﬁ @5@?56“1“% 2-bromo-
1- m@f%i}f?ﬁ%l&@m g%@%@f gg@ @9% (,00277& 0(788, mglol_)blr,l dioxane
(3.02nI360 (gbie abrbhvn sushehdiod. SThtSreh&t;orﬁnBc@ré svas dilhded vﬁithl@atéld(l 0 mL).
Nitr%gg) VeEgs bhg';l%azug lio_r(%;)yn%)f 1qq}fore ngdggle(la %)l?a El)ge([} %g I ?lg wag added. The
reactibn wal RHidListigZa hi&Owhvo ati3bPc (6r Bt Afer onbdntrafio® ffbuo , the
res1duel_v2as diluted with MeOH (0.5 mL) and DMSO (0.5 mL). The solution was filtered and
purified by Gilson HPLC (5-80% MeCN/0.1% TFA in water) to give the title compound
(0.019 g, 14% yield). "H NMR (DMSO-de) & 2.38 (s, 3 H), 3.72 (s, 3 H), 5.33 (s, 2 H), 7.19
(d, 2 H), 7.46 (m, 1 H), 7.62 (d, 1 H), 7.76 (s, 1 H), 7.95 (m, 6 H), 8.65 (d, 1 H), 10.04 (s, 1
H). MS (M+H") = 433,
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nenyl ]
63 (d,
A32.6m
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H 2. 26
(s, 3
-2, 4

-4

14,

H, 7.1
72
1H),
3489,
67 (bn
(s, 3
H, 5.3
7.30 (9

D31 s, 3 H)H.92 15, 3G1) 5,34 (s, 2 H),

éi’%éd 2@ i4§|)9§5§§ﬁn 1 H), 7.60 -

ﬁézﬁéxi,(zgl)H),ly.m (s, DPH347.94 - 8.04
S,

(k. 3 1), 892((8, 1 B).18)66 (d, 1 H), 9.19
’ ; 17

9 £ Aot | F3d (]

dd, 1

7. M4-(:Bl,or0151‘(|)H-
idin-2 7.58 ,

y iMidag ‘?1h%¥9)(2ben
9. 8%tyiphehylma-

(pyridin-2-

ylmethoxy)benzamide

Y3 di ng
1 H),

vam de

141845 (

7.

t hyl phe
81 (s
7.97 (1

br4§9 ]

Y7 Us; 4H)4264 &l 2497720 (d, 2 H),

L1 H, 7.90 (td, 1
,:{.432-%5 1 (g, @{()23,63 §d, 1 H), 7.73

sV HYY.86 -7.91 (m, 3 H), 7.93 - 8.04
(m, 3 H), 8.66 (d, 1 H), 10.04 (s, 1 H),
14.85 (brs, 2 H)

77

N-[4-chloro-5-(1,2-
dimethyl-1H-imidazol-
4-yl)-2-methylphenyl]-

4-(pyridin-2-

ylmethoxy)benzamide

446.94

447

2.30 (s, 3 H), 2.63 (s, 3 H), 3.80 (s, 3 H),
5.34 (s, 2 H), 7.19 (d, 2 H), 7.47 (m, 1 H),
7.63 (m, 2 H), 7.77 (s, 1 H), 7.97 (m, 3
H), 8.07 (s, 1 H), 8.65 (d, 1 H), 9.98 (s,
H)

Example 78

N-{5-[5-(hyvdroxymethyl)-1-methyl-1H-imidazol-4-v1]-2-methylphenyl }-4-(pyridin-2-

vimethoxvy)benzamide

78a. N-(5-(5-formyl-1-methyl-1H-imidazol-4-yl)-2-methylphenyl)-4-(pyridin-2-
yimethoxy)benzamide

In a 10-mL vial was added 4-methyl-3-(4-(pyridin-2-
ylmethoxy)benzamido)phenylboronic acid (0.5 g, 1.38 mmol) , 4-bromo-1-methyl-1H-

imidazole-5-carbaldehyde (0.326 g, 1.73 mmol), and K,CO5 (0.477 g, 3.45 mmol) in dioxane

(3 mL) to give a white suspension. The reaction mixture was diluted with water (1.0mL).

Nitrogen gas was bubbled in for 20 min before Pd(PPhs)4(0.160 g, 0.14 mmol) was added.

The reaction was heated in a microwave oven at 130 °C for 2.5h. The reaction was
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N-[ 4-chl oro-2-nmet hyl -5-(1-nethyl -1
woRiomizEaZO! - 2- Y| ) phenyl | - 4- (pyri di n- 2- PCT/GB2008/050756

yl met hoxy) benzam de 74a.

1- br ono- 2- chl or o- 4- net hyl - 5- ni tr obenzene In a 50-nL

round- bott oned, fl| ask was aced . -
concenialgthi YACURPRY Hlezfe%%wﬁ%@%@ yish YlcOH () mpfpryd sifiep gel (2 2)-

The %&Q%%Js%ﬁgvédzﬁ%c&ﬁ ard Hesolid Bﬁnﬁéd%}ul’s@@\@@m@@i g, to
HNGB (1.5n) was added slowy over 5 min.

MGQH/H(FM) toemc ﬂr@rtlt}ﬂ%mlnoen@vaMSa(Mﬁtﬂ i Mat er (15 g)
after the addition of HNO3. After allowing to warmto
RT, the reaction mxture was extracted wth EtOAc (2

78b XN - 5L Yy ditdshcf 1t h Y yLrﬂghﬂlwwhzﬂ%m%étﬂﬁgh@15/9341([55/”dzn 2-

| ayers were concentrated in vacuo and the crude
vimathaytherzangide pur i fi ed by | SCO MPLC (petrol eum et her)

::\I?A!.\}?% E@Bﬁzgéﬁgd ?0%1%58 %QQP‘&Esddlgs]o}l\%d (5 £5 ?ﬁﬁﬁ’g%@hﬁ -
1m1dhzddl)4-yIMbmetfhytpheﬂn§d) Hpiﬁdjﬁd-ﬂnﬁﬂtolxy)bamdmde(ﬂ g 0.23 mmol) in

round- bott omed fl| ask | aced
MeCiH 16% 8@@20 @hi°or lorlare saliptions - The sofivanysiceoled wyth apgice-water bath

EEF;?&) toamft FeChR doMitidhWad9&d Nﬁﬁ’ﬁ{i g81§-7 gg@ 2% Hnﬁ@?"l"ﬂé&tachon

reacti on m xture was heat ed 70C for
was ﬂimnedaattd) thém 2hy W aiei (06 mbhohy addetigo (8. Blution. ATEP stnumng)for

anotﬁ%r:q,ill} %mélon%gl% ioﬁl glgy%:gl% eaCt H%S’Y?én (ﬁ]]t %{io)}amgﬁ &1 f? The

solufibr ‘év% ffercdBAd FANGRINGY @Ilﬁﬁ'l HPLE 518004 Me@Nf/@H% Tm in Water) to give
title conpound (3.4 @) |n 95% vyi el d. VR ( DMBO- d6)

the t§lelcongopisd (B0 g, Sem@le(dg 'H NMR (EMSD{ds) 6213 Hs, 3 Hc)c3 93 (s, 3 H),

463 iRy Bon it L A TE- 0 e FOLES BB 4 S (). 867

hed b d
o B0 b4 Tt o Lot T e ) "R ol ut o was

stirred for 1 h at RT. The solution was concentrated

in pyridin | me ben
et BF Pl ol oMbl | M DR vy T iiing
comfHle}cidlb) dvaviesle bwﬁﬂganaeﬁmn on of 5-brono-4- chl or o- 2-

m:\fh\/l::mlllnp ('—'uﬂﬂ ng, 2. 27 mml ) pyririi ne ("_\ nd),
ald TEA (10 rrL) The [reactioh MXtyre was heated to

BT vacuo SEP he orude “Droaler Ball pur it i ed by Q™

M’D@(izﬂ(@aﬁ/@@ﬁl@mﬂpet rol eum et her ). ZD(Saer@lzvtm H), 3.93 (s, 3 H),
tift corrg{ound (270 [mg) in 28%yvyi el d.

( DVBDY pnidazql4- 137 H), 2|25 (34%4(4)2H? i§2(8(%1H)2717(d2H)
7 5

79l(_|)m’yl) 12,%0%1}141&}?15%11{&%1)% H)ﬁ’zd.g_l ; '(Zl?lril% 173{64’ 2H 81.'21% nglc?, f%, 7.61(d, 1

H)|. 80 (pyridin-2- H), 7.95 (m, 3 H), 8.64 (d, 1 H), 9.21 (s,

ylmethoxy)benzamide 1 H),9.85(s, 1 H), 14.72 (br s, 1 H)

WY

Example 80
N-(2-methyl-5-{1-methyl-5-[(methylaminoYmethyl]-1H-imidazol-4-yl} pheny])-4-(pyridin-2-

vlmethoxy)benzamide

To a mixture of methanamine (0.32 mL, 2M in MeOH), (N-(5-(5-formyl-1-methyl-
1H-imidazol-4-yl)-2-methylphenyl)-4-(pyridin-2-ylmethoxy)benzamide (0.18 g, 0.42 mmol)
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N-(4-chl oro-2-nethyl -5-(4,4,5,5-tetranet hyl -1, 3, 2-di ox
w@bwpotams 2 yl ) phenyl)-4- (pyridin-2 PCT/GB2008/050756

yl met hoxy) benzanmide In a 10 nL vial was added

4,4,4' 4,5 5 5 5 -octanethyl -2, 2" -bi (1, 3, 2-di oxaboro

. 0.441 g, 1.7 ), ) . .
in l\/J,qE)?—g %@éh&ng aee%}c&cgi é) ;érlgorﬁ%) W%Wsl s%hlepilet%ygorohydrlde (0.313
g, 1 Mg Eﬂf‘rﬁ&l? éﬁ’ﬂ"belirﬁ@f’@ag@(itf Rixtu@ rwak- sﬁﬁeﬂ'ﬁpﬂ{j' ové}ﬂ%hk(%ﬁer concentration

in dioxane (80 nlL) to give a
in vcwlo o theecs:@desprg@mﬁ sia purified un@ﬁllmHBLlﬁtﬁMx@N/ ﬂ 1P@FF2a0n water) to

vielG e PEBPan LI it s Rt PR 0B IR gp. 255 (o

s, 3 B4 A {seB H;wwobf@tzlfepﬁswaq@rz detm%@mswm@n 1132761 (m, 1
crude product was purified | SCO C (0-5% Me
H), BEme S Qi i e HO B Cohpbunas 6. KnRSOHvES 18y, 1613 . 1 )
S 1.16 (s, 6 H), 2.22 (s, 3 H, 5.28 (s,
Msév'%?‘f 4 & (d. 2°H), 7.36 (s, 1 H, 7.54 (d, 1 H),
7.59 (s, 1 H, 7.63 (m 1H, 7.85 (m 1H), 7.96 (m
2 H, 8.60 (d, 1 H, 9.82 (s, 1 H. 74e.
N- [ 4- chl or o- 2- et hyl - 5- ( ExagMeBl| 1 i ni dazol - 2yl ) pheny

N- }2 ficlRY5Ldighe Ryl M %Idﬁ?&‘lyﬁ PENEATH dE R dR- L0 thdVBbenzamide

was added
N-(4-chloro-2-methyl -5-(4,4,5,5-tetranethyl -1, 3, 2-

$1a. 3¢ ?fa%ro%%gm%@%g)ﬁ%yﬁdz DY D5 Gyt hoxy) benza
1- meh hyd niLH’o'uH&l-@@ﬁ&h@d {1805 cﬁssog«eﬂa @?ﬁ&h}l 2-AmebthSAFoenzoic acid

(0.077 mmol ) in dioxane (3.0 nL) to give a
hydrl@cldmd@s 863%941252 Fhmniohle inr B&M (Z5rmbd sotgmea velsrlefisisatugign. SOCI,
2 il B DSRS0 Rl SR oL B Borion
vacuBhﬁford@laﬁB(py@lﬂlﬂA@%fhh@tﬁbﬁ}db&&bygclﬂ’orme? ﬁv‘hm\beasaﬁluﬂe'&(}m@l pyridine (25

for 2h. After concentratlon N vacuo the  resi

mL)wde the regeiéen wixtweneerdde! samino-4uertioNnzprtrse &%?8 eS8 mmol)
and ?% g%%}gﬁ/b%%ﬁ% }@gﬁg?f%ﬂ h‘{ gzggt&f do%gergﬁétlﬁ% er?\?c%}y{;!ghgsohd residue

was ddoted swith sa( N a(B]ISDg,SO 11411% eylldehe:h)mxtuﬂd WWRU(I‘E‘)E/B(RW @or (BSh The
mixt%rq%u%gs( f—s}rljtqu elilﬁ the spl,zd was @ Qurg%fd V&j_1tl1_})/le£)$ﬁ @é 1) foy O,_j?l ltratlon
offofiefPig We Soborgt [ M b0 49 pe G o%/%%%% Mgl (m.2

H), 7.49 (@i by 78w IeH), 756871, MH),&.§% @naidy 8101 (an, Qilb), B2 (m, 1 H),
fashion to le 83 utilizing commercially avail able

8~775<?af{{§, %@xfgﬁ M5 Ex. Name MN (MrH+) 1H NVR (8
ppm N—[4 chl or o- 2- methyl- 2.31 (s, 3 H), 3.92 (s, 3

H, 5.34 (s, 2
81b. N-(5-carbamimidoyl-2- methylphenyl) 4-(pyridin-2-ylmethoxy)benzamide

In a 100 mL round-bottomed flask was added NH,CI (2.337 g, 43.68 mmol) in toluene

(100 mL) to give a colorless suspension. The mixture was cooled to 0 °C before
trimethylaluminum (21.84 mL, 2 M in toluene) was added dropwise. After the addition, the
reaction was allowed to warm up to RT and the reaction was stirred for at RT for 2h. N-(5-
cyano-2-methylphenyl)-4-(pyridin-2-ylmethoxy)benzamide (3.0 g, 8.74 mmol) was added and
the reaction was heated to 108 °C for 20h. The reaction mixture was cooled to RT and then
poured into silica gel (20 g) in chloroform (40 mL). The mixture was stirred for 10 min, and

filtered. The filter cake was washed with MeOH (100 mL). The filtrate was concentrated,
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5-(1-methyl-1H 7.19 (d, 2 H), 7.44 -7.52 (m 1 H),

7.60 - 75 imdazol -4-yl)phenyl]- 432.91 433 7.68 (m 2
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8.12 (s, 1 H, 8.66 (d, 1H) 9.19
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55 RGBSR T R 61 ot e 2 el B . 160 vt '

NMR?@MS@%}W%@?A@@ H)N5 30 Tbe 5 OVAY & @v@n3 &) 438 6r § arm), 7.56 (d,
h. The reaction was 82 WD 2009/ 027746
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the title conpoun
utlhmg gorp@-e(d«ue}lbfrmg.laf@l@ htﬁtt)ngﬁnmltlﬂyl ] Hi m dazol -4

| et I n na

yHi=2=—rmethytphenyt =4 pyrid ”MS yHrethoxy)benzande

Ex. Name MW  |[(M+H") '"H NMR (5 ppm)

230 (s, 3 H), 5.37 (s, 2 H), 7.20 (d, 2 H),

N-{2-methyl-5-[4-(1,3-
7.45 (d, 1 H), 7.53 (dd, 1 H), 7.69 (d, 1

thiazol-2-yl)-1H-imidazol-

82 o 467.55 468 [H), 7.74 (d, 1 H), 7.87 (dd, 1 H), 7.90 (d,
2-yl]phenyl }-4-(pyridin-2-
. 1 H), 8.06 (m, 5 H), 8.70 (d, 1 H), 9.96
ylmethoxy)benzamide
(s, 1 H)

1.98 (m, 4 H), 2.35 (s, 3 H), 3.30 (m, 4
H), 5.42 (s, 2 H), 6.66 (d, 2 H), 7.23 (d,
2 H), 7.60 (m, 2 H), 7.77 (d, 3 H), 8.04
(m, 4 H), 8.15 (m, 2 H), 8.74 (d, 1 H),

10.08 (s, 1 H), 14.41 (brs, 1 H), 14.88 (
brs, 1 H)

N-{2-methyl-5-[4-(4-
pyrrolidin-1-ylphenyl)-1H-
83 | imidazol-2-yl]phenyl}-4- | 529.64 530
(pyridin-2-

ylmethoxy)benzamide
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Example 88
N-{5-[4-(hydroxymethyl)-1H-imidazol-2-yl]-2-methylphenyl}-4-(pyridin-2-

vimethoxvy)benzamide

In a 10-mL vial was added N-(5-carbamimidoyl-2-methylphenyl)-4-(pyridin-2-

ylmethoxy)benzamide hydrochloride (0.15 g, 0.38 mmol) , dihydroxyacetone (0.170 g, 1.89

mmol), and NH,OH (2 mL) to give a yellow suspension. The reaction mixture was diluted
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M5 (MrH+) = 442. Exanple 81 N[ 2-nethyl-5-(4-phenyl-1

H i m dazol - 2-yl ) phenyl | - 4- (pyri di n- 2-yl nmet hoxy) benzam
W@l200981H 46 PCT/GB2008/050756
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to give a colorless suspension e m xt was "coo
g, 32.04 Oin®Ipafdoioeyl chioride(hy? al 3m2hommol Pib. IMMr(llO nZL)Nbigive a colorless

solufigoFF Gk Matird Prgaadr A LS %3 - B ok poaal Sn D¥TAR KO fg ). The

reacMB® wab btk &QIht fRAr (2. ST af PWashld WJ}{'h(sﬁt' NH4C1 %0 mL) The orgamc layer
cyano- 2- net hyl phenyl § - 4- (pyri d 2-yl met hoxy) benzani de

was @Be@(l‘@azs@)ziﬁltmdl yndvegscendidied tangdfe etde (‘eeldproppiridis2-yl)methyl 4-
meﬂgfgbge% egne{s %s eQZ]rgh c(‘g lv-v:]e &crl(? Cl%let ?‘I ﬁml)(&r ebe(lﬁc(\jtteg S3.07 g,

20.16 mmﬁbll) omj@sr ﬁml (14% 850 thaP fﬁln&tMléGN\Qﬂﬁ) @Ly r Tl%jreﬁaion]:ﬁas stirred
tered. The filter cake was washed with

at S(Rf&dlr (@o d hﬁ1§9lVemH’éanmef>Yf‘e€'t wdgpreduendaupispees anfl toghe yggidue was
s JOORLPREH0 PRI S o PRLLARC MR e0nc

X 5(pmég, gaidttad eorhthiatd ev@snic payiers wead dbl}td Uﬁ@@dWlaﬁ.‘d (:(ﬂ&%ltrated to give
crudg @}m gloréo\gla}i}nhgyygltel @xg epé)o%?g "E_cgtheqﬁlatgnp_b Wasfa(giﬁd LiOH
(0.888%, 34 3D mmbi PAINROR (o mi ) 64hé fdctidn flxture i BRht®d t€70 °C

H, 800 (m 2 H, 860 (d, 1 H, 9.05 (s, 2 H), 9.33
overfigght an—ﬂle sal@eOvasgembved) unthred@Mdl—j)ressu@S Phe &bwlue was diluted with
Wate§|(§(§wg§ % cgpc&é&,&ﬁgﬁ*—]{#lé iﬁ)%%s@é% Sfé’ﬁ%’ésr%ta 8d]ust the pH to 1. The
precipitate was collected by filtration to yield the title compound. 'H NMR (DMSO-ds) 55.28
(s,2H),7.14(d, 2 H), 7.54 (dd, 1 H), 7.66 (d, 1 H), 7.91 (d, 2 H), 8.58 (d, 1 H), 12.69 (brs, 1
H).

89b. 5-(1H-imidazol-2-yl)-2-methylaniline
In a 10 mL vial was added 2-bromo-1H-imidazole (1.891 g, 12.87 mmol), 2-methyl-5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (2.0 g, 8.58 mmol), and Cs,CO; (5.6 g,
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In a 20 nL vial was dissolved KHCO3 (0.050 g, 0.50
mml) in water (0.500 nL) to give a colorless
waeloaheome The reaction m xture was dil uted w p¢T/GBEN0S/050756
(2.0 nmL). To the solution was added
N-(5 car bam m doyl 2- et hyl phenyl) 4 (pyri di n 2 yl met h
benzam drochl ori d The

17 n}% {1 @HX%H%&? &r@msglﬁf‘e%\f%l ?53 Sygpe i%r @e ’Fﬁaﬁ“ nfRpRture was
dilufe %rit(hzwﬁélo('m IInLE’ hﬁﬂﬂ ﬁtﬂ%ﬁﬁ% RenitBeQrfir 80 ngnzﬁdm )%124\87 g, 1.29

m.) was sl ow over. 5 mn at 75
mnwlé aes adrh:dvv&éle sedctioe d/aahea”x@l @ 1116 C30amigrowai ¢ eVencbo pPmgThe
at ed.in yacuo.

solvity St et it Sl Peiohs 0 PR a5 205 1568 MpLc

(10%@@@11@) Nﬁ%ﬁheltﬂle%h@b)md oMgi (wer Hhye 1t7ut | e conmpound
(0 018 g, 16%yield). 'H NVR (DVBO-d6) 62.27 (br s, 3
,530(brs 2 H, 7.18 (d, 3 H, 7.38 (br s, 4 H)

89c. (]C\i] (§ {Q%sz%a e/ g f:-o % %ﬁ&?hé}’zy&é 7%4—0%1{07}8_0'?)/7(1%? f{%%thg)g/ggefzamzde

H) In NSO(nMi'k'thu)ndfooﬂtﬁﬂ;Ledﬂaﬁ( vad hdalstl Ay (ExkloipgsidBi2-87 wer e
N T U N
susp%ﬁﬁ)@u. MAGLE MakEdn Wk MYR (R RAPR: 2R aR@ tHeSmixBirEhecame}fedr S After

2 , 7.20 (d, 2 H, N{2-nmethyl-5-1[4-(1,3
condehiraizg in 2ayio), pgzricﬂ-ini: r(ilﬁlaz[c)l and 548 H¢ midaon)Z-yIY25ﬁetKlyiainiliﬂe (1.0 g,

5. 77;%1@066\)&1621%-?8&9’@ ‘%)c}he $s1gble yz}]ﬂ%gstnrgi{aé a‘rlR'Léfeg 6751@36]?6( éacﬁ?% WS heated at

65 °B-fO2H M\ fi& ddhcerBratifly frfj\iacﬂto H {hegfe&@ue was added sat. NaHCOz (5 mL)
yl met hoxy) benzanmi de” (s, 1 H) N 12-nethyl-5-[4-(4- 13

and (Hél séidtior wad esirdd WitB PaNI42 XPWI ﬁlQJ) | (Fhél org'anrc%)h@%@ 'Wélré combmed
5.42 (s, 2 H), 6.66 (d,

drleqi Y @&%)magd WI]CSﬂéEﬁ‘}CI nvpcuspJhe 4rgig @rcziursr) waszplerd( iqdrhy I§CO MPLC
0 4 i.d 8. 15
(10 %CYH/?Q\&[? t%l %lﬁ)tﬁf §tlgc?1£§é{{ntdh %EMe nzam d e 10. 08 g ;n

, 14.41 (br s, 1H) 14. 88 rs 1 H 85 WD

89d. 2](\)70[95/ (91%171371‘}2%5%!)/16)822 971%?}{)/295}1%12)/51? 4-[(4-morpholin-4-ylpyridin-2-
vl)methoxy]benzamide

In a 10 mL vial was dissolved N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((4-
chloropyridin-2-yl)methoxy)benzamide (0.02 g, 0.05 mmol) and morpholine (0.017 g, 0.19
mmol) to give a colorless solution. The reaction was stirred at 160 °C for 3h under
microwave conditions. After the reaction mixture was cooled to RT, the mixture was
concentrated in vacuo and the residue purified by Gilson HPLC (MeCN/0.1% TFA in water)
to give the title compound (0.020 g, 89% yield). 'H NMR (DMSO-ds) 52.34 (s, 3 H), 3.74 (d,
8 H), 5.34 (s,2 H), 7.22 (m, 3 H), 7.47 (d, 1 H), 7.57 (d, 1 H), 7.80 (s, 2 H), 7.93 (s, 1 H),
8.08 (d, 2 H), 8.14 (s, 1 H), 8.32 (d, 1 H), 10.11 (s, 1 H), 14.87 (br s, 1 H). MS (M+H") =
470.
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Ex. Name MW (M+H+) 1H NVR (8 ppm
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T95G, (1H), B4.H) ( biTs, 681)
vridin (r~|r~| 1

o
:-E‘;n.cnm/\—

_ 0@-[@dchl(3ropyr1d1g 209

68 f)ﬂleth%o ﬂ éO o

mnﬂq&éaUIﬁanyIH—
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(5. carbes oyl |

c_z.<_ z<

s JB%&M]‘B@IHE&%{{MG

[ oxyacet one (0O

(s, 1
1 (s, 1
4- (hydro
mg8hyl p
In a
2- et hy
hydr oc

| phenyl
hl ori dd

170 ¢

U3hEst BdRyI ks érh'[)@lé 36 (s, 2 H),
H.?ﬁ&s(, DSy 242, 1), 7.29 5, 1 H),

7.42 (Vi 7332d, 1 H), 7.59 (dd, 1 H),

LB InE0S (e 2 ). 8 64 (a1 1),

b 60131, 0.38 mmol),

1.89

Example 92
N-[5-(1H-imidazol-2-y1)-2-methylphenyl]-4-[ (4-methoxypyridin-2-yl)methoxy]benzamide

In a 10 mL vial was dissolved N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((4-

chloropyridin-2-yl)methoxy)benzamide (0.09 g, 0.21 mmol) and sodium methoxide (4.30 mL,

2.15 mmol) to give a colorless solution. The reaction was stirred at 140 °C for 1h using a

microwave reactor. After the reaction mixture was cooled to RT, the reaction was

concentrated in vacuo and the crude product was purified by Gilson HPLC (MeCN/0.1% TFA

in water) to give the title compound (0.021 g, 24%).
4.02 (s, 3 H), 5.43 (s,2 H), 7.24 (m, 2 H), 7.36 (m, 1 H), 7.50 (brs, 1 H), 7.57 (d, 1 H), 7.81
(s,2H),7.91(d, 1 H), 8.06 (m, 2 H), 8.13 (s, 1 H), 8.67 (d, 1 H), 10.07 (s, 1 H), 14.86 ( brs,
1 H). MS (M +H) =415.

89

'H NMR (DMSO-dg) §2.35 (s, 3 H),




mol ), and NH4OH (2 nL) to give a yell ow suspension.

The reaction mxture was diluted 86 WD 2009/ 027746
wEFanbaB2008/ 050756 with THE (2 nli) and t he m RECTIGB2008/050756

became clear. The reaction was heated to 80 C for

1.5h. After renoval of the solvents under reduced

pressure, the crude product was purified by Gl son

HPLC (5-75% MeCN' 0. 1% TFA in water) to give the title

The @&[H%@H;E_D@xérgpgz)%(vgas Iﬂ@p{&ed/ in€ éiiﬁnlar ﬂ"slﬁ%@to(%?lg 62 uﬁl@zu?fg1
comﬁwﬁc@all}( malla‘blmtartmgﬁeat@nals 1 |—|) 7 66 ( m 2 |—|) 7 90 ( d

1

T H—80t+{(m—3H)y78-15 —tHy—867+(d—1+—H);
1p.01 (s, 1 H), 14.72 (n y% VS (MeH) = 415,

ExExanpl e 8@ [5-(1 | MW | (M+H") "H NMR (5 ppm)

- im dazaol -2-yl)-2-met hy] phenyl|l -4-[ (4- rmrnhollnAVIn
rio{igfp 2.yl ) met hoxyl benzani de 2.896s, 3 H), 3.75 (s, 3 H), 3.83 (s, 3H),
(1

y

4 OO IRER ] 2- yI met hoxy

53'1 %%ﬁg f|y615k Was)< ggo?q@d@g( . 29027.08 (m, 1 1),
93 ( Chi or di met hapol y%@m EH)32240(1; 'I"H9|737 @ 1 1),

a

tp

a

ria(lt-msthlyl- d:HI-lmldzdzel- 6 72 g, 35. I%H DOM (10 )
d’g&l\fﬁlﬁﬂy@% orl ess| sol ution. 7I'66£<hé Li03f &sied), 7.98(d, 2 H),
d

reacti on was St ir ré 621: ° T%L)%Q@ﬁ(’l,%9% (qug?M th ahe

sat NH4C1(20 nmL). The organic |ayer was dried

(Na2S04), filtered, and concentrated tqo give crude

(4 AéWFIB‘PBEIVr E%prnpplgs_ %,2 ?}rﬁ%rhlfﬁ prgpared in the following manner:

nmet hyl benzenesul fonate. To this product was added

nmet hyl 4- hydroxybenzoate (3.07 g, 20.15 mmol), K2C03
Step(A.1 N1 -(d /- B0d G0 -Grdl J-medndp e IN4{ (100 Inkdpyridime2-r eact i on
/ V\ﬁs %l rred, at 80 C for 4h. The sol vent was renoved
YDmGhaEYOenEqiiad pressure, and to the residue was added

SIS T RO SHD, Tonearouns e

conbi ned organic Iayers were dried (Na2S04), and

Step Sy SRt ol S S e R N s tarwrids 2

yl)m@ﬂlbﬁ)ﬁ)b@)gzam added LiOH (0.828 g, 34.57 mml) and
MeOH (100 nL The reaction mxture was heated to 70 C
ov ér MPgHE oANG(He-gBidoett2- v -PethipBenylbntré-¢hdergpwidin-2-

o BIEREHEETIE (L6PL A 5 S Rl Sy o

was btiiecddd 800 CloveTikight. Alfter:d:cpicélat&mgﬁﬁ vl ﬁletrﬁmidLb:yWas purified with

Gils%%%ré%%n 5_1({@%:'1\?){)3} EFﬁDmt\J??qi%?;gglﬁéhq_Bltle e;orggpuelg&s ahite solid
(90‘};%,497'26/%(& 1 H, 7.91 (d, 2 H, 858 (d, 1 H, 12.69
(br s, 89b. 5-(IHim dazol -2yl)-2-nethyl aniline
In a 10 nL vial was added 2-brono-|IHimdazole (1.891
g, 12.87 mmol), 2-nethyl ES
xample 94

4-({4-[2-(dimethylamino)ethoxylpyridin-2-ylmethoxvy)-N-[5-(1H-imidazol-2-y1)-2-

methylphenyl]benzamide

In a 10 mL vial was dissolved N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((4-
chloropyridin-2-ylymethoxy)benzamide (0.10 g, 0.24 mmol), 2-(dimethylamino)ethanol
(0.128 g, 1.43 mmol), and potassium tert-butoxide (0.321 g, 2.86 mmol) in #-butanol (3 mL)

to give a colorless suspension. The reaction was heated at 110 °C under microwave for 2h.

90




(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an-2-yl )aniline

(2.0 g, 8.58 mmol ), and Cs2CX3 (5.6 g, 87 WD
WQo®IND2I¥46 PCT/ GB2008/ 050756 17 mmol ) in di BREGB2008/050756

(6.0 m.) to give a colorless suspension. The reaction

m xture was diluted with water (15m_) After

I nitrogen for 20 mn, PPh 487
Anef Sgaled ﬁﬁ&fq el B SomEnralin i gaal e stul rpd i pos
purified By @11%1PHPE@\(§/I&\I\@/U 159TFRQR wa?éi'}?to %Wé e s c\’)ﬁﬁ)@und (0.027 g,
reaned under reduced pressure, he resi due was

24%p5ue1.dy i GHNDAR (SRISOVRDG2.34109% mmmwps H)03.§6 V& 2 Hig 4.61 (brs, 2

H), {@é gﬁ”‘?ﬁ?gigﬁ?g@ﬁ”(b@s TH #4488, 1 1), 7.57 (d. 1 H), 7.80 (s, 2 H),

794Y(hgr?1?@(9@ Qﬁﬁngllh(é-l(ﬁﬁsﬁsl(%epyﬁbdﬂ 92(t LH), 10,63 (brs, 1 H),
hoxy) benzam de rotnd- b omed f
1480 dr addE MS((M*HBH)‘#"@WH d| n 2 yl ) met hoxy) ben20| c
acid (1.522 g, 5.77 mmol) in SOC12 (10 nL) to give a
col orl ess suspension. The reaction was stirred at RT
f orheiolaeng BRampbit U5 OchRE@PRpElc@ M a siila@Fashion to Example 94
concentrating in vacuo, pyridine (15 n) and
utiliging wmnwrc‘dfallzyowﬂa@lp)Stagmgétlﬁylrlfdm line (1.0 g, 5.77

IIIUI) wWdaS auut—_‘u lUlIIl:‘ CM ut. I-\Ill:‘l blllllllg dl RT
far 0.5h, the reaction Wwas heated at 65 C for 2h.

ExAflt er congentratingiw V@gsH,)|t o the resHNMR@pmaed
P andlthe solution was extracted

Wi M; Stﬁﬁ ﬁn%&%%g ). The or gah?(dbhddes Thétel H), 1.80 (brs, 4 H),

pi-ned, Na2S04) ,
PII\-/E%—)I/CI mymlg&qygl (vvzﬁs p Jz : f ?gikﬁﬁ&ﬁ% %Ib’ﬁ%n %‘%%S‘f;m, 4 H),
i IX (2-p1per1d?r|1-\1/-e the titl e cohpOUdk, 2B, 6 BWKE;)2 H),413.(d, 2 H),
95% % {[t(h % zzol L5U162 b 3t hyl- phehys J -1 7 ¢2-(hspphli 77 (d, 1
-4y lgygxﬁ\i ﬂln ! met hoxy] benzgyrdg (k1 B), 5o, YiH! 8.06 (d, 2 H),
Wq tths 74
N-%%- (1H i}rri dazol | 2-yl) 1 2- met i psehyl)) 8.64 (bus, 1 H), 10.08 (s, 1 H),

chl oropyr¥di n-2-y| ) met hpxy) benzam de 2 05
mtol ) g%d nor phol)/i %e (0 0)1/)7 g,‘ﬁ)(ﬁg.qlgbrﬁsr?rﬁﬁ) 14?%8 gP’V% I3

cal W_Lﬁﬁéﬂﬁ,@_lsl{ql on. The[reactijon was stirred at 160 C
far 3h undér nicfowave|condit/ions. After the reaction
mi[xeaiind-Mhinidasiled t o RI, the BR&(uBdwad3 (s, 3 H), 5.22 (s, 2 H), 6.83

| SEShBE A pou Y LN KESIGLE Y HED By 110,712
5‘t BereRpR wgl)ﬂzcg %0( g 82%H§4 Hgd7)22 (sHi Ng’FV BD{\:@Q H§)7 46 (m, 3
(rryl)@e&pxy]?emnw, 1 H| 7.57d47 -6 (H)l Hy, 78?? @52 HQ &515 d, 1 H),

7.93 (s, 1 H, 808 (dl 2 H/08 44 ¢ 1H, 832 (d
11m, 10.91 (s, 1/ H), 1887 (Bros™d M ( MrHH)

470. 88 WD 20097 027746 PCI/ GB2008/ 050756 The
foll owi ng Exanpl es 90-91 vvere prepared inasimlar
fashion to Exanple 99 uti

4-[(4-ethoxypyridin-2-yDmethoxvy]-N-[2-methyl-5-(1-methyl-1H-imidazol-2-

vl)phenvyl]benzamide

97a 3-(4-(benzyloxy)benzamido)-4-methylphenylboronic acid
The title compound was prepared in a fashion similar to the preparation of Example 1,

step ¢, utilizing commercial available reagents. "H NMR (d3-MeOD) §2.31 (s, 3 H), 5.20 (s, 2

91




commercially available starting materials: M5 Ex.
Nane MW (MtH+) 1H NVR (b ppnm) 4-({4-[4-(2
whyapoxyed hyl ) pi perazin- 2.33 (s, 3 H), 2.65 (BCT/8BR)0g/050756
3 68 (s, 3 H, 90 1- yl]pyrldln 2- 512.61 513 5.37 (s,
7.19 (d, 2 H, 7.32 (m 1 H),

i, % %@Eﬁzﬁ% D T lon Sy af hoal 138 {3t M- -

360(d, 3 H), 8.67 (br s, 1 H, nethylphenyl]benzam de
9.94 (s, 1 H), 14.47(br s, 1 H
4-[ (4-chl oropyridin-2- 2.34 (s, 3H) 3.81 (s, 3H)

97b. ?ﬁ%@gﬂ’fxy%ﬁﬁ%ﬂ%@y (204)( A } ée’f\l- %%6{ ] 0%2 %idxﬁé?r% -3

V)pB3RYBdnzfRBIeT. 42 (d, 1 H), 7. 53 (d, 1 H, 7.59 (dd 1
H), imdazol-2- 772%,2 8.04 (d, 2 H,
(dJna20§-mL mu}léfb@ﬁgm]e% ﬁ%@w%a@dﬁe(« enz_lyl%y)mmld@) -4-

metl‘gﬁ]?ﬂghgéog i ac1 11 1 n T{{F (30 [n(Li 44.4.4'5,5.5.5/- 8ctamethyl-

azo eny et NoXypyti
2,2"-BHY 3)m&bhmooy<)lb@jz(amgde 9 IhmoE) ah@ RLCO] @I g, Basniglol sy edlled. After

e SO PR Sl W AR A e v

reﬂu&gﬁ’ Ia‘) 1 ﬁiﬁ ﬁ)?@hu N F&%hﬁjﬁmﬁin %QCJBL the rgs1&t§e }%)arlf{e ba/ ISCO

ol orl'ess solution e reaction was stirre

MPIJG@MI%MOHMD@MD Qgife th (Elc@ompBufi®adt NMR ADMSO- t:men 26 (s, 12 H),
reaction mxture was cooled to RT, the reaction

2.22dercBhtr B 6@ Hh Vaddo? Had/ 2hé 42w d Hyr 662t 1isT 55 (d 2H),9.72
[ﬁ%lfled by Glson HPLC (MeCNO.1 % TFA in water) to
give the title conmpound (0.021 g, 24%. 'H NMR
(DI\/BOd6) 5235(s 3H) 402(s 3H),543(s 2

97c. 74—@,811@40)%)_ ]\‘L')Q m;thgé_d ((—gnet/@/lﬁ)ﬂ zn?id l @d/l)pfeiy,‘)l)’begzagj@d? m

2

e
tetraRCTHYEB2)D813x5bat6 Bin-2Fgplifenl 1) banizag i dEX A0d) ¢ 29Bomasl -methyl-1H-

i REE 50 ACBCELIb LR LA 0N, L0 ERaTBl S SR LI ) g
Waté}@f'@mwv @N@'ﬁﬁituﬂé‘!w%n(ea appojr) °’C Gve{rﬁléhﬁﬁidiép% Yot hi&phere.
After coolm(g to RT, I‘[_Ilze reac‘uon m1xture was concentrated under reduced pressure. The
residue was pre-absorbed on silica gel (20 g) and purified by ISCO MPLC (10%
MeOH/DCM) to give the title compound (3.5 g, 88% yield). '"H NMR (CDCls) 52.16 (s, 3
H), 3.72 (s, 3 H), 5.13 (s, 2 H), 6.96 (s, 1 H), 7.06-7.46 (m, 10 H), 7.59 (s, 1 H), 8.5 (d, 2 H),
9.09 (s, 1 H).

97d. 4-hydroxy-N-(2-methyl-5-(1-methyl-1H-imidazol-2-yl)phenyl) benzamide

In a 200-mL pressure vessel was dissolved 4-(benzyloxy)-N-(2-methyl-5-(1-methyl-
1H-imidazol-2-yl)phenyl)benzamide (3.5 g, 8.82mmol) in MeOH (100 mL). To the solution
was added Pd/C (0.4 g, wet 10%). The was stirred at RT under H, (50 psi) atmosphere
overnight. Filtration and concentration afforded the title compound (2.6 g) as a white solid.
'H NMR (DMSO-dg) 82.28 (s, 3 H), 3.76 (s, 3 H), 6.87 (dd, 2 H), 6.97 (s, 1 H), 7.25 (s, 1 H),
7.36 (d, 1 H), 7.47 (m, 1 H), 7.66 (s, 1 H), 7.88 (d, 2 H), 9.72 (s, 1 H), 10.11 (s, 1 H). MS
(M+H") = 308.
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yl')met hoxy]-N-[2- -nethyl 5.22 (s, 2 H, 6.95 (m 2

H, 7.08 (m 1 H), 93 5-(1-nethyl-1 Himdazol 428. 49
Wa289/02766 (m 2 H), 7.24 (s, 1 H, 7.37 (d, 1 PT/GBZ008650756

(d, 1 H, 7.654 (s, 1 H, 7.98 (d, 2 H,

2-yl ) phenyl ] benzamde 8.40 (d, 1 H), 9.86 (s, 1 H

Alternatively, Exanples 92-93 can be prepared in the

foll owing manner: Step A. N (S-(IH i mdazol -
97e. yll (4262‘%)52 ilzz@ljﬂ@yll)r)zetﬁoi)g%—ﬁ‘ Wf@p}frﬂl ghé?h)g'lH—zmzdazol 2-

hoxy) benzam de Prepare i1h a simlar fashion to

yl)p@aalfp@@amw M5 (MrH+) = 419. Step B.

N-(S- () H | h hox
N R Sh L PehEraR 9%%%% LR PR b Pt ARG ES -
yr)pﬁédy@béﬂzlairmae @azzgloé.s Mol 2 2qatlbwnwm@nyh)eﬂfbx§;§ﬁuﬁm (U plr:zyg, 0.65
oxy) benzam de (0.812 nL, 0.4 [)
mmqﬂ%rﬁl_’ld&zc@y £0BEQ i k0 A b MeC NS mrloHo gro@sa@pwrlrse&peaﬁlon To

the s%%ﬂ%g%a%ralah&mvateﬁ {t @L&M%QQﬁeG%E tf'otnI \Q%Fﬁ_% 21%? ggoy E)be?mght After the

reactCNA O cdd¥edT ﬂBFRT I”thel\:ﬁﬁﬁm)e W:Q; Oj)heérlﬂratelden ﬁzdzddoemd(pﬁmﬁlddh dy @slson
ite solijd Exanpl e (

HPLZZ %/\l\ge(gla{ 1%?%5@%6}%WH@WP g1ve "the t1tlggompound (0:045 g, 16%). 'H
s I e S R e RS

(m, NH()57 (1(1(—Pot mldﬁ)zdlSQZwB)H)Z?B‘et(imyB mf)e&gﬁ m42 H)48.69 (d 1 H), 10.09 (s,
chl Orl(\)/ID ridi n-2-yl)nethoxy)benzani de (0.10 g, 0.24

1H)mM§)( d|4r4ét hyl am no) et hanol  (0.128 g, 1.43 nmol),
an%@%rﬂ%%% E‘x&rfrﬁfes @8“191( e él% 11119&1 s1§111§§fa'§ﬂ%h)to Elample 97
t - but anol m.)" to give a Porf ess suspensi on. The

utiliriegcomorroagly hadbldd sattirglfatGialmder m cr owave for 2h.

QN \MD 2000/ N277A6 PCT/ CR20O0NQ/ NENZEL I\-F tor cnnl oad +
["A® BN A =y SAVAVAC) Eavy oy ay I A A p SR B B =/ v AVA ) S AvAI IS AT

LA | CUUT CU LI

RT, the m xture was|concent ed| i n vacuo and the

ExCriude produat was pPuimpnw e@IMq_yfy | son HPLQ{NM(ﬁ\(gq,p’l,n)%

THA in water) to give theltitle conpound (0.027
24% yi el d)-{[4-H NMR (DVSO- d6) 52. 9&4((81,23{)L—|§)582m85PDd1.22 (m, 1 H),

> Bepgrorinighodigl ;%5 21y 28y BR R (o a2,
7. QYnﬁgr]nﬂeﬂr&xy}N (s, 2|H), 75% édZH)’l@z,(mB 1%) 6696(s 1 H),

9% H) (s | 48865 |( bt69s, é%
1d.r63hylby-(smethyl H- | 14. 88 |(br s, 71J6r@yl 1 HS 7(M+ )2 H) 24 (s, 1 H),
412, midazol-2- 7.36 (m, 1 H), 7.47 (dd, 1 H), 7.66 (s, 1 H),

yl)phenyl]benzamide 7.98 (m, 2 H), 8.38 (d, 1 H), 9.83 (s, 1 H)

4-[(4-bromo-2-
9.78 (s, 1 H), 8.20 (d, 1 H), 7.99 (d, 1 H),

7.82 -7.93 (m, 4 H), 7.77 (d, 1 H), 7.53 (d, 1
H), 7.43 (dd, 1 H), 7.18 (d, 1 H), 6.88 (d, 2
H), 5.52 (s, 2 H), 3.75 (s, 3H), 2.36 (s, 3 H)

cyanobenzyl)oxy]-N-[2-
99 | methyl-5-(1-methyl-1H- | 501.38 | 502
imidazol-2-

yl)phenyl]benzamide

4-[(2-cyano-4-
14.80 (brs, 1 H), 10.04 (s, 1 H), 8.04 (m, 2

H), 7.98 (dd, 1 H), 7.76 - 7.90 (m, 4 H), 7.63
-7.75 (m, 1 H), 7.59 (s, 2 H), 7.22 (m, 2 H),
5.34 (s, 2 H), 3.90 (s, 3 H), 2.38 (s, 3 H)

fluorobenzyl)oxy]-N-[2-
100 | methyl-5-(1-methyl-1H- | 440.48 | 441
imidazol-2-

yl)phenyl]benzamide
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The foll owm ng Exanpl es 95-96 were prepared in a

Si

mlar fashion to Exanple 94

w@r@vlziohe starting materials:
IH NVR (b ppm) N[5-(1 Himdazol-2 1.39 (d, 1 H),

utilizing commercially

M5 Ex. Nane MPCVBEB2(08/050756

1.71 (d, 1 H), 180(br s, 4H) 234(3, 3 H, 3.00

ST 530 (o a(ry 7 oaa [ 1y oA

-{[4-(2- ridin-|I 9 hox ri
x4 L2ogher i || Soyphes o) Py A

yl|] methpRygyabetizam iid H), |7.81 (pl4.8 Hyr,s, Y}EZIQQQ(sJ_lH), 7.91-8.11

e 8. Q6 2 8. 13 , 1 8. ,

T it N30 27 T s hok Th T el 72 @ 11 7,62
101) m&lhi%ﬁs-?ﬁhiénm 2 1 438Uyl 414-1H M(g@zaly, 726267 {5m,3 H), 7.42 (td, 1

H) 5. 22 (s, 6.83 96

2-lyl ) phisrigadol-2- [ ( 4- | 490. 56 1 (), 1.184(d, 2618 4.30ds, 21H), 3.83 (s, 3 H),

.12 (m heno ridin
;?22‘/?)(1’8‘?“@%5’6‘?& H?dﬁl (m (2 H),p7 46X{$ny 54 "3 @3
yl') met hoxy] benzamd H), 7.63 (s, 1 H), 7 95 (d, 2 H),
1

8.

45 (d, 1 H), e 9.84 (s,

H) Exanple 97

4- [(4 ethoxypyrldln 2- yI,E_Eiﬁmm&ﬁdgél\l-[Z mathyl 5- (1- et
Y1) 8di

The title corrpound was prepared in a fashion simlar

to the preparat| on of Examél e

102 Mrtebeerae-4lliar o-dunehypbege

1

te til n
t@@yrw%m?%@o ey e 31

I(D?Z'II'I} GBE% 8%/5%0@9% %gttmﬁﬁd ﬁ%sk\]%\\ga %ch%/%Q}Z_BéZ%gm 2-y1(neth0xygsenzow acid

(3.4, 487 mDGMHP) n7l. )58 giw, a dusphnsion. v the sol@tid), SO, (AAN29 mL,

305.'3_07 nnnol?%%'s added. The mixture was stirred at RT overnight. Concentration removed

SOCl; and DCM to give crude 4-(pyridin-2-ylmethoxy)benzoyl chloride. To the residue was
added 5-bromo-4-fluoro-2-methylaniline (3.0 g, 14.70 mmol), DIPEA (6.42 mL, 36.76

mmol), and DCM (60 mL) to give a black solution. The reaction was stirred at RT overnight.

Concentration under reduced pressure gave the crude product, which was purified by ISCO
MPLC (0-6% MeOH/DCM) to give the title compound. 'H NMR (DMSO-dg) §2.21 (s, 3 H),
5.28 (s,2 H), 7.16 (m, 2 H), 7.36 (m, 2 H), 7.54 (d, 1 H), 7.66 (d, 1 H), 7.85 (t, 1 H), 7.95 (m,
2 H), 8.60 (d, 1 H), 9.83 (s, 1 H). MS (M+H") =416.

102b. N-(4-fluoro-2-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-4-

(pyridin-2-ylmethoxy)benzamide
In a 500 mL round-bottomed flask was combined 4,4,4',4',5,5,5",5"-octamethyl-2,2'-
bi(1,3,2-dioxaborolane) (1.376 g, 5.42 mmol), N-(5-bromo-4-fluoro-2-methylphenyl)-4-

(pyridin-2-ylmethoxy)benzamide (1.5 g, 3.61 mmol), and KOAc (1.064 g, 10.84 mmol) in

dioxane (80 mL) to give a colorless suspension. Nitrogen was bubbled in for 20 min before

Pd(PPh3).4 (0.9 g, 0.78 mmol) was added. The reaction was stirred at 90 °C overnight. After

concentration under reduced pressure, the crude product was purified by ISCO MPLC (10%
MeOH/DCM) to give the title compound. MS (M+H") = 463.
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97b. 4-(benzyl oxy)-N-(2-nmethyl-5-(4, 4, 5,
5-tetranethyl -1, 3, 2-di oxaborol an- 2-
wQ@ kgoplozityd ) benzanmi de I n a 200- i r ound- bot t onmeRICT/GB2008/050756
was placed 3-(4-(benzyl oxy)benzani do) - 4-
met hyl phenyl bor oni c aci d (4.0 g, 1.1mol) in THE (50
4. 4,4 4 5, oct
102%[4%(?&0 g tiisglor o Py "E’Wyé/ P iy methgry) benzamide
Cs 20680 ft. Gial ¥4s EBTR$1)16d’\N[@ fﬁﬁl)g@-gaméfl%lef -(4,1ists @Q%Gﬂ’@ﬁ-l 3,2-
~ bubbled in for 20 mn, Pd(PPh3)4 (0.5 g) was ad
dioxpberolin:-yipphongkg-4- Gperﬁﬂmxkglhmthm()b@zamrdeﬁﬂ 30,g§ Qéﬁ mmol) 2 bromo-

- PR st 0B i O 4§ En BT Y ittt mo) 0
give a%l%u@&ﬂﬁ@nd Ntr@éen?}fs (o bﬁ%lkﬂ in fo2 2@ Zif Befoge Iﬁh(PI&lg)lr@) 075 g,

, 7.23-7.47 (m 7 H),
0. 061}4}101)70&13931@1@1 cHpactipnpgas h@gted mnqlq)r migrpavave at 130 °C or 4h After

o RGN g R TS o

MeO¥$1.pIngic)e ﬁltéreél laﬁdh Ztmhﬁ)é&’ by Kbils@n HPUCY(IMEENA, Wo FFA- in water) to give
e G G & 3 -l oxabor g 25y A pretuiBenzam de. )

AR LD 95590, £) % TR b2 RO 0, 0908 0.1 10,

7.85d%, 21A§) 8C010(\ﬁgr4nHDI8t68L(ﬂdEH)al(Iﬂ)’/t (SOPED, B TSR &1). M$ (drH ") =

cooling to RT, the reaction m xture was concentrated
403.ynder reduced pressure. The residue was pre-absorbed

on silica gel (20 g) and purified by I SCO MPLC (10%

MeOH DCM) to give the title conpound (3.5 g, 88%

y| %dfolld%@%t@ﬂ@@l@) IGQWtﬁ? Ifrspardd inH) simBa7fslfien t@Ekgmple 102

I—tD 7.06-7.46 (m 10 H),

ut111§mg§0 glercial avagé cp rtl%t}lﬂerlalg 09 (s, 1 H. 97d.

Z-hydr oxy- N ( 2- et hyl-5- ( I-wgg§hyl - L F1 m dazol - 2
yl ) phenyl ) benzam de In a 200-nl|pressure vessel was
Edi ssol ved Na(lmenzyl oX YWIVRH(V2+ He) hyI 5- (1 HE‘NMR(S ppm)

e TT0R TN BVERD Sol t on [oe e Phie (5: 320 2 1. 714
vet | HfkihyTHE-Wa8aAl-| 1 red |at  RT| upder Hh2 1h0oRSiH), 7.37 (m, 1 H),
1e3 nys phere overni ght41643|t #ati bn and concentration

af f o*i’rﬂ’é)@h@h’é] 4-1(1P}Iré111t()rrpour d (2.6 55 &b 1aDwWASY émsdH)d7.97 (d, 2 H),

'( dd WRIF&E Zf‘mlde E8H)( i 8516(1@')(1’3;:1), %:7?)6(3’(135%1'97 (s, 1 H)

H), N—eﬂ(l(zrumieﬂlrﬁl,lﬁ 66 (§, 1 H, 7.88 (d, 2 H, 9.72
(s, . 10. 11 H. M (MH+) = 308. 92 WO
2oo<>m2mé P&t 2@-08/ 050756 97e.

1§1) rmt‘ﬁox%‘?}/p%{lg%n ‘1y%0-'4§ (f?’l thyl -1 Hi mi dazol - 2-

yl) phenyl(ghas&tizani de

ylmethoxy)benzamide

=

Example 105
N-[2-chloro-5-(1H-imidazol-2-v)phenvyl]-4-(pyridin-2-ylmethoxy)benzamide

105a. 4-chloro-3-(4-(pyridin-2-ylmethoxy)benzamido)phenylboronic acid
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In a 10 nL vial was pl aced
4- hydr oxy- N- ( 2- et hyl -5- (1- et hyl -1 H i m dazol - 2-
wq kgoplozityd ) benzam de (0.2 g, 0.65 mmol), PCT/GB2008/050756
2-(chl oronet hyl ) - 4- et hoxypyridine (0.112 g, 0.65
nmol ), and K2C03 (0.360 g, 2. 60 nnDI) in MeCN (5 nl)

to.gi a_brown_ su solutlo was, added
m@ﬂ?(i%)oaﬂ@rbm@g?cﬂﬁa@a V§ Prangigogrchyerophenylboronic acid
(1. opg% 01 gfol), &t(tp%dﬁ@ylnﬁe%ﬁ&éybt%z&%%cﬁquhﬁféhto%d% séﬁg 6.01

m xture was concentrated i n vacuo and purif
mma@),|agd IDIPEIPIL@O()%@N/IQG)MMM\/IF |61 t9 g11V© agpkoelessrﬁ@lutlon

HA']t(“lJtIt(é g%f_& @gy 0§£Wg§a5 d aéﬁg% T&lg rea§ ngh/s?g c€ )805%}_f§r 5h.

Afted cd8lirlgSo RZ“7 k%easreizctﬂ)ﬁ mllé_cl)fﬁre gvag%iﬂut@d éﬁ)th(vbe[tets(zoa-nfﬂ» Tﬁe Lecipitate

was g;gll@ged(b;y filtratiggy and\igert piasheyl v&atlu&pg Naﬂ@%f @op(m)ﬁ@ glve the title
Eﬁﬂnpl 101l jere prepared in a simlar fashion to

com ]ﬁéé@ﬁ- ?I|?§Ing conner0|ally avai | abl e starting
rmterlals M5 Ex. Nanme MV ( I\/H-H+) HNI\/R(S ppm

105l?_c7§/z[{ 3&6%@@3%%@&&} P fz@} (s(py@lw y%@e%weéew@mm%
3 ?@a (lg'mLZwH) Was %nﬂh&f 2 cMﬂo}J@gaggx}’r}dﬁbL 2H) 468. 55 469

ylmﬂhd)}t}yberﬁamﬂdq)ldtehyllbotdﬁic aﬁ:mDG) (g, 0144—[)1;0107) Iﬁaromp 12{ i-@u,dazole

(0. lzb %é%@ntog) alid }Sl)OnAc @ @Bh"eﬁ;ﬁ]%@ﬂ%ﬁf‘lﬂ’é% @gnl(d}ﬁo gzvq_ﬁ colorless
susp%lé?f&l (Phe r%aé'ﬂ}on Iﬁlxﬁﬁe ()v%s ditutelt Wﬁﬁl[\{zﬁelb("l QWL Z- NBrok8n g8s wis

bubldyfémoﬁge Ao gnn) bg@b}e IHd[PQPh‘m %2051 g. moluwad) addgd. 7‘?he( rj:actlon was

heatga to 17155% f%dé 511ij:1naﬁr ml.?rol Vft &orgcii‘u%l et Iﬂl%tltegé:la%%‘a% ritlon zn vacuo the
res1ddaflv€h%@hﬁ3d ]?557 mBSﬂH HP]LEGQM@”@N el %')TF Aﬁzﬁiaitﬁg OT8 gfd) puriﬁea $roduct
yano- r s,

was PsidedlMGGH ((lénL)laqd)HCbm@tzQ E% Vo G &m&bw@w@ﬁe%wwwnw rption in
Vacufg)%fog%;ﬂ}{é He1 ?F&Qilhe C%é‘é@i o @ﬁg},gd% %%ei?gg&l(l\ﬁg@MSO -do)
55.20%s, 220H7,067.622, { M), 218d, 2 Hyr dazok s21 H), 739 (d, 1 H), 7.55 (d, 1 H),
7.62 (d, 1 H), 7.85 (m, 2 H), 8.00 (d, 2 H), 8.14 (d, 1 H), 8.60 (d, 1 H), 10.01 (s, 1 H), 12.66 (
brs, 1 H). MS (M+H") = 405.

The following Example 106 was prepared in a similar fashion to Example 105

utilizing commercially available starting materials:

MS
Ex. Name MW |(M+H") '"H NMR (§ppm)
N-[5-(1H-
benzimidazol-2-yl)-2- 5.35 (s, 2 H), 7.23 (m, 2 H), 7.50 (m, 3 H),
106 chlorophenyl]-4- 45492 | 455 [7.64(d, 1 H), 7.80 (dd, 2 H), 7.94 (m, 3 H),
(pyridin-2- 8.05 (m, 2 H), 8.16 (m, 1 H), 8.51 (d, 1 H),
ylmethoxy)benzamide 8.67 (brs, 1 H), 10.24 (s, 1 H)
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yl ) phenyl | benzam de 5.34 (s, 2 H), 3.90 (s, 3 H, 2.38
(s, 3 H 93 WD 2009/027746 PCT/ GB2008/ 050756 M5 EX.
w20/ 0MME MEHE) 1H NVR (S ppm)  4-[ (2- cyano- 5- PABGBZ008/050756
(br s, 1 H, 10.02 (s, 1 H, 7.91 - 8.11
fl uorobenzyl )oxy]-N-[2- (m 3 H, 7.79 (dd, 2 H), 7.72
(d, 1 H, 7.62 101 nethyl -5-(1-met hyl -1H 440. 48 441
(dd, 1 H), 7.46 - 7.57 (m 2 H, 7.42 (td, 1
i mdazol-2- H), 7.15 (d, gRa 1eﬁ)730 (s, 2 H), 3.83 (s,
3 H, | ) phenyl | benzam @€ 3 H) Exanple 102
N- [N. B blrimigazo}-2-y1)- 2-methvlphenvl] -4- (pvr1d1n 2-ylethynyl)benzamide
H i m dazol - 2- yI) 2- met hyl phenyl | - 4- (pyri di n- 2-yl met hox
y) benzam de 102a. N-(5-brono-4
1074, Memn@r 2(pyRidmyb Vbérb@r i di n-2
ylnetﬁoxg?ﬁenzaﬁ?ﬁﬂm%% a 250 nL round-bottoned fl ask

wadn pPae ad- wupdppitened Hask wist deiynasanetbylc-brongpbepalp (4.35 g,
202§, 19141|) Zin eﬂhglag%@ { gg(%% né%ogigdgmgg%%p %\}\lggodé%%@g% g 1.01

mmalbuh DVt @B mBptosdive & Brbval suB[i’errsmr MEF{30 b T4 @iiodnvas

rem)ved SOC DCM to. gi ve crude : , ,
(%%fpg‘?ﬂ Y\ia%blﬁﬂbfﬁgtlﬁ é@gyl)%tgﬁlz pre %pﬁ%fé],piha@dphmplpﬁg)palladmm chloride

(0. 4£@§ (ﬂéﬁnﬁﬁﬁ%w@éjﬂﬁigd STRE %&1&1 WhURL R0 g@t"@@v@t%%ﬂt N fier
DI PEA (6.42 nL, 36 ), and

condBﬁlW((ﬁOJmlbt) redocagl prasareb Itlm:ﬂes@oé whs dﬂluted’ hethrveaat (B30 ;mh/)aasld EtOAc

(30 b ATFe b TS At oD Dot SREONGPPE§ £y the
combﬁ@@ I\/Fgmisl\/ﬁ%é?% gle/?e'g&ggd/(mO% and® bd’tﬁ:eﬁtﬁﬁed( iot élﬁe the rﬂfﬁﬁlé?ﬁeduct that

was @mlﬁgd lpg ISGO 3@’1((&(0 QO%)E‘[OAchpr@) tq g]s.{)e the7t1t%cqn@poumd HNMR

(thiscggﬁ)(%gj(m% ) G2 M 5700, PBY 58 7.8 83 (), 5.02 (m,

2 HN8 (64f(h uope- 2- met hyl - 5- (4,4, 5, 5-tetranethyl - 1, 3, 2- di oxa
bor ol'an- 2yl ) phenyl ) - 4- (pyridin-2 yl met hoxy) benzani de
In a 500 mL round bottorred fl ask was conbi ned

107 % xidey )fé? 7 gnzz ac thyl -2,2 -

ot Prsia g ispBs R 276 o 5. 42 mol ),

N- (a bS@ﬁﬂL rbuhd-Boftened ﬂE@kl”WdtsQi@l@Bd/ hl)sth%/'l 4-(pyridin- 2-ylethynyl)benzoate
&pyrl i n-2-yl net hog&g benzani de 3.61 mol
(1.7xent 38 mng@ hangl Lig] gh3 | 1y 75r1nm@ )dlsk b/?%)fés%ﬂ ?ﬁynlt)éo glwvé white

I o 2
e SEL OSSR BASREREHAN AALRIER, S, RUPD 00 0 ot
conc'Eh&at[c&ﬁ@tvuafb Wasresitine weddiaite O @it vewe (20 giit). Adutars HCL (IN) was
the crude

slowy Siao s O e e P S Sy eyt b
filtr@o¥i8o LR thd fill€cRpRaHNt s M+ {iMrE)4 = 463.

107¢c. N-[5-(1H-imidazol-2-yl)-2-methylphenyl]-4-(pyridin-2-ylethynyl)benzamide

In a 100 mL round-bottomed flask was placed 4-(pyridin-2-ylethynyl)benzoic acid
(0.7 g, 3.14 mmol) and SOCI, (0.229 mL, 3.14 mmol) to give a white suspension. The
mixture was heated to 60 °C for 3h. Concentration under reduced pressure gave a residue that
was further dried in vacuo at 50 °C for 2h. To the residue was added pyridine (10 mL) and
DCM (10 mL), and 5-(1H-imidazol-2-yl)-2-methylaniline (0.543 g, 3.14 mmol). The reaction
was heated to 50 °C and stirred for 2h. After concentration in vacuo, the residue was diluted

with water (20 mL) and DCM (30 mL). The aqueous layer was extracted with DCM (2 X 10
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94 WD 2009/ 027746 PCT/ GB2008/ 050756 102c. N-[4
fluoro-5-(1Himdazol -2

wQ@ kgooa21med hyl phenyl | - 4- (pyri di n-2 yl nmet hoxy) berzEGBA®S/050756
In a 10 nmL vial was conbi ned
N-(4 fluoro 2-nmet hyl -5-(4, 4,5, 5- tetrarrethyl 1, 3, 2-

I RRgr alan 2oL Rhemy L) 4 CoXELD) M2 v TEL g benea 1y
ISCG MﬁL@ZOﬁB@MeomD@M%%l&&hé %i%e gomﬂafnﬁ%l @l 2, yleld) 'H NMR

di oxane (3 nL) t give a k suspension. Nitroogen

(DM§KR A2 BUGHB 4, 744 {02 P2)07:$17r6d bleHbr7e46P(d1€l§>Ph&() A(18), G7% (m, 4 H),

7912 A e 0T 8 PPl Tt Rt EBre i vy -

379.under reduced pressure the residue was dissolved wth
DVBSO (0.5 nm) and MeOH (1.5 nL), filtered and
purified by Glson HPLC (MeCN 0.1% TFA in water) to
give the title conpound&im in Et20 was added)
as the HClL salt (0.050 g; d. '"H NWR
( DVBGH@ H-b2id 31 -2syl)-3-nbthy1phéh 1€ 4-(2-Byitillin-27yI2thyYenzA2mide
H, 7253 (m 2 H, 7.68 (d, 1 H, 7.8 (s, 2 H, 8.01
(m 4H, 8.68 (d, 1 H, 10.07 (s, 1 H), 14.77 (br s,
1 i) a syl Mﬁlﬁlﬁ)bottomé&) %aTkT\k}Qs &1940'1&%‘@'1‘@ 5- Ef;@-%kc%%llﬁﬁ);b@ 4
were prepared in a sim fashion t anpl e 102
methytlpheng ) Ag(pyodme?-gledyiny ) beraramads (©. 06t g OtliongmoBt erMeDH: (5.0 mL) to

give%sc[okoErqs%gagg%%érﬁﬁ?n as gl l&g@(é*%mp P%Ignm beforp P(déC (g)% 0.05 g) was
adde%l 21% thé flagk Fhs ﬁ@e&%ﬁﬂ-@%yﬂt%%@@%llﬂon:hhh '(tHH @@&f&bhwﬁ :k@pt‘@u*rmg at

7(m 3 H, 7
RT @ngygbh effiE] ﬁ]ﬂra‘@gy‘rhr@;gh a Shogg)a(l@f sificgpel, theg@ruderproqucHyvas

pur1é a?l;}y {ZdISon_LHEE‘C (i%Sé‘vﬂ%qu%)F %En g/glfei)sz'_P gﬁh&&lhe yI?ri(;qucl_pvas added
HcmﬂEeLaI(@l 5Lyl Todcehtrbiadom vhodo grvirbdiiilphemydund4s it4 BIE149t (0.048

431 - ridin-2 I nmet hoxy) benzam de Exanpl e 105
g, 79%[y2ald;)h| érl\&Mg{ QM 0O-de) 62.34 (s, 3 H), 3.18 (m, 2 H), 3.35(d, 2 H), 7.45 (d, 2

), $55 T 43420l SROSDHS @ RV S a5 Q0T REIFRM k), 8.78

(d, 14HzhbaBgs, 3-K-14eM r(itdis Nt B3y MeetNreMy)-begszani do) phenyl bor
onic acid 95 WD 2009/ 027746 PCT/ GB2008/ 050756

Example 109
N-[5-(1H-imidazol-2-y])-2-methylphenyl]-4-[(E)-2-pyridin-2-vlethenyl]benzamide

In a 50 mL round-bottomed flask was added N-(5-(1H-imidazol-2-yl)-2-
methylphenyl)-4-(pyridin-2-ylethynyl)benzamide (0.07 g, 0.18 mmol) in THF (9.25 mL) to
give a brown suspension. DIBAL-H (0.617 mL, 0.92 mmol) was added, and the solution
became clear. The reaction was heated to 60 °C for 3h. After cooling down to RT, to the
reaction water (10 mL) and EtOAc (10 mL) were added. The aqueous layer was extracted
with EtOAc (2 X 5 mL), dried (Na,SO4). The combined organic phases were concentrated in
vacuo to give the crude product. The crude product was purified by Gilson HPLC
(MeCN/0.1% TFA in water). The collected fractions were concentrated to give the title
compound (0.012 g, 17% yield). "H NMR (DMSO-d) 82.37 (s, 3 H), 7.55 (m, 3 H), 7.82 (s,
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In a 250 nL round-bottoned flask was dissol ved

3-am no- 4- chl orophenyl boronic acid (1.03 g, 6.01
wormb)27746 ( pyri di n- 2-yl nmet hoxy) benzoi c acid  PCT/GB2008/050756

hydrochl oride (1.597 g, 6.01 nmmol), and DI PEA (2.099

m., 12.02 mmol) in DMF (15 nL) to give a colorless

2 R T Rt Sl e B o 37EY 8L g

H). Ms Ri+Hthe3geaction mxture was diluted with water
(200 mL). The precipitate was collected by filtration
and then washed with sat. NaHCO3 (100 nl) to give the

title conmpound. M5 (Mt = 383, 105b.

N-[2-chloro-S (I Him daﬁ@?ﬁ—ﬁpﬂqenw ]-4-(pyridin-2

y! meqhoxyRenzan -40-2-hmethaphnyli-4Yil alyridas2-§ Rilixy§nzamide
4-chl oro-3-(4-(pyridin-2-

yl met hoxy) benzani do) phenyl boronic acid (0.17 g, 0.44

1103, e)h{lZ?{wagfrl ﬁf?@%%%ﬁ?érgoa 0.131 g, 0.89 mmol), and

ioxane (4 nL) to give a
colloalies sl suspbosomed flddkewasaisblved 1nipxiidihe2-wasthanol (0.90 g, 7.31
Nitrao as was_ . bubbl

mmglh Mok (b, SoPbrebcpy AL (BOS5E 837 oV B 0 mi) t
give B 1 b uddie M%ﬁﬁésﬁﬁoﬁ(ﬁ%hloﬁ@@t@ Sod IQIL]'%'%7 CnthO wis 3lded and

under m crowave conditi ter concentration’in
the reaction, washsgrred esR @ weeweght. plihé §dlettbnbyasGyvhshod WHIHly@ter (20 mL) and

the %N%% Ogléwoﬂ/%&;?ﬁ((;\]n aﬁ% t) eﬁ%érp%%né Eg%feg‘%&[%é 16153}( lfﬁ,gj:mde product
was gghﬁ&u bpidayivme c pnsentcet ﬁarD@M ty %i%l g @ihckefh)étﬂﬁ
of the title conmpound % vyield

methgoRsul ITDN@@ de)the podpg Was, adQed—t)lethYI %y@mylsenzqatﬂlo 8677 .9. 70
mmé_‘? ancF g;t%(% { 4&153( EI)S ngnlggf_%ﬂ I\/Feﬁ‘ss(() Lzl)‘@}_%gz a ﬁ’?lﬁl? gus@elision The

reacfiéh whs hBatetho@@ °Cchnd ktitipd fok@hO A s codcehratidn2in6Bcud) theSresidue was
= 405. The foll ow ng Exanpl e 106 was

1 . M5 (MrH+
diluted g&%glr\é@eq( @0 énlzz)i emdﬂg\(;Mf 39 ﬁlple)ﬂ Tths agyeams !lzéfeg_gygs ext.racted with DCM
@ XIL\‘}E' ﬁlg 5%%8%%k/&héfg‘[‘i@Wﬁeﬁdﬁ%%%ﬁt?%’ﬁ?ﬁ%@énﬁﬁwd in vacuo
o give iz arudtamotiu@ whigh @as FurBEd(s, ISCOHYIPLT. B35% Me@HLHCM) to afford

7,50 10 -4- 454,92 455 7,64
the g copnnd 7 bR ADMS G FLERT T 3G T b 7o
2 H)87@§ (&dinl ﬁ%"ejz@a(ﬁ] iég{)ém%ém'“@ H),&. §71@|§ @',Hf.o_ o (s, 11

96 V‘D 2009/ 027746 PCT/ GBZOOS/ 050756 Exanpl e 107
110b. 4-(1-(pyridin-2-yl)ethoxy)benzoic acid

In a 100 mL round-bottomed flask was combined methyl 4-(1-(pyridin-2-

yl)ethoxy)benzoate (1.3 g, 5.05 mmol) and LiOH (0.484 g, 20.21 mmol) in MeOH (30 mL) to

give a white suspension. The solution was heated to 60 °C for 5h. After removal of the
solvents in vacuo water (10 mL) was added. The solution became clear, and the pH was
adjusted to 4 by the slow addition of 3N HCI. The precipitate was collected by filtration to
give the title compound. 'H NMR (DMSO-de) §1.61 (d, 3 H), 5.57 (q, 1 H), 6.98 (d, 2 H),
7.31(dd, 1 H), 7.42 (d, 1 H), 7.79 (m, 3 H), 8.56 (d, 1 H), 12.61 ( brs, 1 H).

110c. N-[5-(1H-imidazol-2-yl)-2-methylphenyl]-4-(1-pyridin-2-ylethoxy)benzamide
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N-[5-(1
H i m dazol - 2-yl ) - 2- et hyl phenyl | - 4- (pyri di n- 2-yl et hyny
wo ddwenzaws de 107a. Methyl 4-(pyridin-2 PCT/GB2008/050756
yl et hynyl ) benzoate In a 200 nL round-bottoned fl ask
was conbi ned met hyl 4-bronobenzoate (4.35 g, 20.23

Bk e P AR B B el R iR i SR efpgenoie
ac1dt(9 18i V@ 6@ n%&%n@ 9@@%"@'9@0 mITBA BIAmMEH to ¢hR- a%ldmé Yolution.

ded. Nitrogen was bubbled in for I5 mn before
The W@(lw th slityddoh Rlphoic Ak) pdiel eaticantrgtoingr ivdero, (18 saliéregidue was

rurily A B Yok R B R P o O AR R By PhiRice. To
the RAECSHOMi® wﬁsmiidé@SGM €2 WS, ?iyrldﬂﬁee@ ML}, Andat(@H-itn3ghza1-2-y1)-2-
and EtQAc (30 nL). After filtration, theaueous

methydgrakinegdsl O, B&@t@@ow {The magyien pzs heats! @130, Crane stirred for 2h.
Aftef 85@369?9[10% g%?ézfo %E(E eﬁ'ﬁ@ Wa% ﬁggﬁé\é?%?ﬁdl%ofﬁgLC (MeCN/10 mM

concentrate
NH4p1Hd iivederpyo gﬁél(hel\t’i?le@o(r@roﬁﬁ)&/ﬂfmﬁﬂg;/lh%(ﬁlm) tio NMRQDM&) de)

51.65 1 SR Ty Hph 6 (e 17T P Gk Hh m)o 50 ot 32 G 3 1), 7.45

@ 1 G b P 30 £ R T 6 11D 1240 (s,

1 Hy ousdMeety ersod. f1 ask was added net hyl
4- (pyridin-2-ylethynyl)benzoate (1.75 g, 7.38 mmol)
and LiOH (0.353 g, 14.75 mmol) in MeOH (24.59 nL) to

give a white suspensi onEXmgﬁru(rll nm.) was added and

the reaction was heated r 2h. After
N-defl¢embidaztdl-Gayl)-A-aetbviphertyhlet «maidinid-wasthdk ¥ oyedinevdtdarboxamide

water (20 mL). Aqueous HCI (IN) was slowy added to

the solution to adjust pHto 3. The white precipitate

nlmefhg)u;w% b)j/lméthb)wrﬁ%t@{&té o give the title
onpound. " M5 ( MrH+)

N- El:sa @O@mlmo@adbbtt@ybc} ﬂ@skn@asmdldpcheww;l 641yclwryn1@pﬁnna2§/(le211 g

B e S R e SO

31.63 ni;ﬂoWiEDM)eC&ﬂ@OSﬁDlt% it Q%ﬁltﬂbuspénsl(ﬁl i yir r):adt@ngﬂla\é%tlﬁed at RT
whi te suspension. The mxture was heated to 60 C for

overgight. Chcwhrgnatied Frimgd nndadedusad pressy eraad gadhe rasidue was added
Wate% ﬁ% ‘E#I'ﬁ {‘@ ﬁtrcel\gm it W;gﬁg %ﬁgh?ﬂyé&é’sa&ﬁﬁt@& \Asrit@l I%l(do%l 0 mL)

and (tAOcamhbincdmgamic phites Mcekazumlcerraydd) to2iviethb yhuanipkoduet, which was

Puﬂé?fhgﬁg fﬁ&? %Plflélémﬁé&@tr@gc élg??glt@ﬁ] i O t{gﬁ%g%eﬁnd %ﬁlefﬂ g 95%
ylelcQESH%qRV@m%' &4 @@ SOVis Iyt Ry (s (26) "8-d4 ﬁﬂq }Bcb/'zéi@d 1 H), 7.34

he aqueous [ayer was extracted w t
(d, 19FI) \7‘082(0:09/@)27“84({d@0ﬁ‘11£26(181 050.7%66 (d‘;L)H)arMSt(NbLH ) =245,
conmbi ned organi c phases was concentrated. The crude
product was purified by [SCO MPLC (0-7% MeOH DCM to

11161 5.8 hen-Dhihansonmesntc k8425 g, 21%yield). "H NMR
In a 500 mL round-bottomed flask was combined methyl 6-(pyridin-2-
ylmethoxy)nicotinate (1.36 g, 5.57 mmol) and LiOH (0.667 g, 27.84 mmol) in EtOH (25mL)

to give a colorless suspension. The reaction was stirred at RT overnight. After concentration
in vacuo, the white solid residue was dissolved in water (15 mL) and the pH was adjusted to 6
by the careful addition of IN HCI. After stirring at RT for 15 min, filtration afforded the title
compound as a white solid. MS (M+H") = 231.
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(DVMBO-d6) 6 2.27 (s, 3 H), 7.14 (s, 2 H, 7.37 (d, 1

H, 7.46 (ddd, 4.80, 1 H, 7.76 (m 4 H, 7.912 (m 2
wo0098208 (d, 2 H), 8.65 (d, 1 H), 10.14 (s, 1r¢d/GB2008/050756

12.61 (br s, 1 H. M5 (M+H+) _  379. Exanple 108

N-[5-(1H i m dazol - 2-yl ) - 2- net hyl phenyl | - 4- (2-pyridin-2

-yl ethyl)benzam de 1In a 50 nL round-bottoned flask

was di ssolved N (5-(1H i m dazol-2-yl)-2
11 1&%-2‘1-{@)?@%4'&01‘12 9?/5 }ngihgl‘p%e%hﬁg Wy'})ﬂz)l @%ﬂﬁz@fﬁb%gp)@@dzgg.? -

ivé a colorless

carb@@dmtdleon Nltrogen was bubbl ed in for 15 min before

o 30 Byl oo ED Ao N o s e R BBt e

acid§0.0p2 gn@4@hlmcm_ a0 i, qbl674 AL, 8r24f thivbryah DEMY D HAWGD gdve a white
short g}@ of silica gel, tpe crude product was
SUSPBUFIPH. | Tgget@n] veasrhepfer ¢ £6°G 5920 aNy e Toactirmnbeggme a clear solution.

Con%‘%ﬁ%ﬁ%%yﬂ@e&%%@g%??l%tsﬁ%) gaL{z%ta il r@s‘fi&%dw%lgg]vﬁsﬁl@eggned ina

I'on®1n vacuo gave
vacutenpdr 2istd gise 6!‘(311 r&Eh 2 }(I&s%ay)pgndﬁle%wrbd)r@) chloHd&NVRS the

resiq(s.beD!\\{vBa% agg cklg%l\gé Ipqi) p;frlgll)ip’e((g ’n}Ii), 1(1];3 5%1}g%ﬁléq%glg}&g?-%egglanﬂine
(0.0§§ g’ 0.46 h@mol% PR feRtion Ws heBteddo §6 °C Forth, ABrc3@ohdentratidd under
8578 (d. 01 H, 10.13 (s T H, 12.91 (br s, 1 1) "M
reducddrpreysure, B83crudxpropha wid puiiipdby Gilson HPLC (MeCN/0.1% TFA in
dazol - - 2- et hyl ph -4-1(E)-2-pyridin-2-
warch A B liohass A s RO Lot Gl i AL 1 mL
The §8’lqﬁ§in N‘a§ %ﬂc@ﬁi‘rd‘téﬂ ﬁi@@eﬂed%cé/d [I)re?sure to 1ve the title com %unéi (0.061 g,

phenyl)-4-(pyrid benzam de

349igcld) aBembitl ol § HINEIR GO Oy 68 34 (fg 6. 3 o). 033 (& 11,

7. 44Z(ﬁdfﬁﬁe SO Ut Il_gAjr 8@& I’@:’lélggg%n’ Q‘Fﬁé&r Ct Iligﬁ%\éct%r 51 H) 8.76

(d, INeptied 79 16), T4f30r( b3k, 2 At MIS @eelhng3ghHwn to RT, to
the reaction water (10 nL) and EtQAc (10 nlL) were
added. The aqueous |ayer was extracted wth EtOAc (2
X5 nm), dried (Na2804) E];QI% ¢o ned organi c phases
were concentrated in e the crude product.
N- FBh(éPbﬁmda!zdb-Qeﬂh}@tm@/ﬂhﬁlpbﬂmﬂf-&@ran GhilmethokPh@idine-2-carboxamide
(MeCN 0.1 % TFA in water). The collected fractions
were concentrated to give the title conpound (0.0 12
11229,Méﬁl%¥wrﬂz)n-2l(%é\»/8c 4P) 62.37 (s, 3 H), 7.55
(m 3 H, 7.82 (s, 98 2009/ 027746 PCT/ GB2008/ 050756
2 H) 2200 ol (onpd-bohmedlatk Wanaddedimett§] iﬁlyds)g(yp_icb[)inate (2.092 g,

0 6
13. 6?%_ é%(@g@%h@g%yr‘é&&ﬁ By%}_%@n‘tlé & 13 %66 mmoﬁ) and K,COs
(1.88% 5 icez@hro?yiv IMe@N TELMLpResvé hséspéﬂmm rTieH Raddionlvedshated to

benzam de
80 °C or 2h. After Concentration under reduced pressure, the residue was diluted with water

(20 mL) and DCM (50 mL). The aqueous layer was extracted with DCM (2 X 30 mL), and
the combined organic layers were dried (Na;SO4) to give the crude product that was purified
by ISCO MPLC (10% MeOH/DCM) to give the title compound. 'H NMR (DMSO-ds) §3.85
(s, 3 H),5.36 (s,2 H), 7.38 (dd, 1 H), 7.60 (m, 2 H), 7.87 (td, 1 H), 8.05 (d, 1 H), 8.49 (d, 1
H), 8.60 (d, 1 H).

112b. 5-(pyridin-2-ylmethoxy)picolinic acid
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110a. Methyl 4-(1-(pyridin-2 yl)ethoxy)benzoate In a
100 nmL round-bottoned flask was di ssol ved
wd.2qopyprizdé n- 2-yl ) et hanol (0.90 g, 7.31 nmol), PAEGSB2008/050756
(1.528 ni, 10.96 mmol ), and DVAP (0.045 g, 0.37 mol)
in DCM (20 nL) to give a colorless solution.

h | f hloride (0.598 ni, 7.67 mol).
Efé%‘ Blingd Onéd Péﬁ@%%%ﬂa JasgGonyngg IafftﬁﬂT Wéfdmmgﬁt
ylméﬂ@xﬁﬁwﬁﬁa@@(l\/@ﬁg,m&ow dnld L“i@He(fO ds%% Q’h)w %ﬁﬁol) thRIeOH (40

organic layer was dried (Na2SO4) | tered
mL)do goerit qobareds SuspeEstro. Thﬁreaqtuou d*els rhﬁ@d@h@t 60 %@Cb‘uas ftiresd

overkﬁ}/g&bigﬁaﬁ 01§:e§} T%‘[g%h% T WSP??EEP&%S&WFO%‘&S%I“‘ was fhl%ted with water (15

mL)PITRAHE kolu@sn a@@ﬁaw%day&l célnoBﬁt(ﬂz!‘.t@d(H@ @aaﬁ@@adjﬁstﬁ@néﬁﬁ to 5. The
5.70 mmol) and K2 2.148 ¢, 15.55 mmol

prec{psetags CtOéle@th/ by é‘lltmosléo sYs pslwsﬁl%@pmmv@d ABYIREPMi3-ds) 65.36
t f i
o 2162739 48 1N, 20387 AP sl ol vEREPARLL I $B0 @ 1

H). and DCM (30 nL). The aqueous |ayer was extracted with
DCM (2 X 15 nlL) and the conbined organic | ayers were
dried (Na2SO4), and concentrated in vacuo to give the

112& W?@ [SEC’%%%TZOMM?@ %A%twléﬁ ) 93 oﬁ)’dzh %%WB%K&Q TANB-2-

to affo npoun
cad@ﬁ&@ikdﬁ) 6 1.62 (d, 3 H) , 3 78 (s, 5.59 (q, 1

7 éria (lﬁlﬁ n§‘ Wn&-@%e}n%(bﬁasf WS, plﬁ(‘fd&(pyném-é—yfmetho@y)p1c0l1n1c acid
(0.16 (464 RifdI kit 2¥C), &1 oxIban @@'rﬁm@l} it %ﬂVB a8vhliQuilension. The

round- bott omed fl ask was conbi ned

mixugrq way gatdddp 80 2C (91 Jtet G@Wytb@wpomﬂer 1(edu®dg)ressur©$amrﬁi(pyrldm -2-

ylme&{ﬂ%glj%y(r)\%qrg -2- carf?gg%lncil?%rﬁd]é tﬁ%‘[gw O}lr"glger Ir]1e§/1va 1L a Hac m doven f%rOZh at 50
°C, @oftKiH rebidue :azfaﬁ @ddeﬂ@m‘l-ﬂimldﬁzdl-lleyl)-Sﬁhétﬁylhﬁhh@ (()/az: gioo 69 mmol).
water (10 nmL) was added. The sol uti on_becane c

The z¢pqtiomBIgRramas disse]ved treBydine(Qoply prd @pmv(?a@ao ﬁn%ﬂleépluﬂon was

S TR PSS o4 195 SR B, LA

pur1ﬁbd bpIHTO MPLQ (26)% Me(R®DEM) B gﬂ)/c the?ﬁtl&l:o(njbdundl((}l)él;l g, 15% yield).

'H @ﬁinﬁs&ohﬁ%@ﬂ (s?g }f)f@.m% (sI:D2 H), 7. 22 (%r s, 2 H), 7 391(211'1,621H)(, %0 d, 1

- ( i 47 - h

. 7 i P RECL PR BED P R8s 82 @ 1,
10.1BCE,/1GBRO0 BN QB0 §56]). IMS &MEGD) ri386ound- bot t oned f I ask

was di ssol ved 4- (|- (pyridin-2-yl)ethoxy)benzoic acid

(0.15 g, 0.62 nmol) and SOC12 (0.900 ni, 12.33 nmol)

to give a colorless sol UgkQmmnle 113 reaction was

stirred at RT for I h. After Ebncentration I n vacuo,
N-(2,hdinsahyled-( lesicthyé 1 Waisniddzet-tHydphdmyl e 8-(pyridinaZadmethosy pmcolinamide

for 2h to give 4-(l-pyridin-2-ylethoxy)benzoyl

chloride. To the acid chloride was added DCM (2 nli),
1138Y7, mﬂnﬂ@hﬂ% m-»net@ngiHF;dezbz mygaimhe 2-yl)-2-

met hyl anili ne . mmol ). The reacti on was
heated to 50 C and stlrred for 2h.

In a 100 mL round-bottomed flask was added 4,4,4',4',5,5,5',5'-octamethyl-2,2'-
bi(1,3,2-dioxaborolane) (1.0 g, 3.94 mmol), 5-bromo-2,4-dimethylaniline (0.525 g, 2.63
mmol), and potassium acetate (0.773 g, 7.88 mmol) in dioxane (70 mL) to give a yellow
suspension. Nitrogen was bubbled in for 20 min before Pd(PPhs)4 (0.455 g, 0.39 mmol) was
added. The reaction was heated to 110 °C for 15h. After it was cooled down to RT, the
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After concentration in vacuo, the crude product was
purified by Glson HPLC (MeCN 10 nM NHAOAC in water)

WO e00gioyBs4d he title conpound (0.032 g, 13% yi el BQT/GBRO08/050756
NVR (DMSO-d6) 61.63 (d, 3 H), 2.21 (s, 3 H, 5.61 (q,
1H) 7.03 (d, 2H) 7.10 (br s, 2H),732(m2H),

mlxt(JFﬁ W%S ésbncergrag%i I(I]die d](,Léj d ;ges;é?e( e prg_@chg%? Bltll‘lgﬁ% by ISCO
MPHC H)- 5%“@6()%’]5@}\/[ T 188 2@4@ﬁ‘iﬁ’ét§yll§1%1 s Bﬁet@é!methyl 1,3,2-dioxaborolan-
H 1 m dazol - 2-yl ) - 2- met hyl phe di n- 2= yl'met hox
2-ylyingipei &i pd0@ndaropod-anitetacd ﬂaskawasmnmed 2,4-dimet yl 5- (4 4,5,5-

tetrapbeg lbéj .)% {abo%{aor]o ag%%&%lglc oeglé a&ﬁg{ Ewthyp?H imidazole (0.81 g, 5.03

&), hnd KA O (823 A& B fhakoPlid dgbxand (1$Im il
mm2)(br ormmst(h 2 r| di neoz)r]:ydr (;(glrrlogn deE{r’gJ %Veaye Gy Suspension.

The pepstion n@ﬁgre@ u{e,q:l gith ater §10 gd-)rpae n)trggsn M@@hublggd L for 20 min
befo%%P%?ﬁﬁ%; kLTS gﬁ o%iﬁlﬁ%'@ov?venﬁ@% "gl?e?%%lr%[\g)g &X‘@sﬁl‘fﬁ{ed %8 €80 °C for

50h.r Aﬂﬂf:ﬁﬁ)lmge@mﬂ the ravtoh mikinee westdidentwas] iadderh andaheresidue was
The a ueous | aye

d .
pre-?(észé(eglfbg‘é@gﬂw%w @(éfn%(%i @bIéSGQ) P%ﬁdﬁ%@éy %9@%@5% to give the title

' . el h
com B N T S BV PO SRt Pt S4B g o3 1. 3.67
(s, 3EDOAGh It 2atE 5. 1305 gl MR 7thle(st i Hl)e7 q:ga(spmmnm sms 8 19). 1\95%/[+H )=
yield). 'HNWR (DVBO-d6) 6 3.80 (s, 3 H), 0 (s
202H) 6.44 (d, 1 H, 7.29 (dd, 1 H), 7.34 (d 1H)
.78 (td, 1 H), 7.84 (dd, 1 H), 8.48 (d, 1 H), 8.66
(d, 1 H. M (M:H+) = 245. 11 | b.
1 1316 Nuy, mcﬂma;hzm(mamy Yhingdazdohiteypbiry Dk fir (ravr B0 2
M fton d fl ask was conbi ned net hyl 6-(pyridin-2-
yim ’}Vﬂ’ﬁ’ otinate (1.36 g, 5.57 mml) and Li OH
(0 P@e@ﬁr& in 8 &irBifar THMion foExEhPE {258k) ¢ ki g@' AL @m@ethyl 5- (l-methyl-
col orl ess suspension. The reéaction was stirred
1H-ipvidazoi-ght Janisine ¢o give tivetitie etripmrundj H{WRQDMS%@W ppm 2.25(s,3

. 3 a1 dtTed iy S6S 0, TR Buel B Aot 2bisd @1 1. 770

(m, mg) 78‘@(@1%@[1&91@{) &Kbofon 14)58®0r(d betg@i(cpm H), 10.00 (s, 1
f ordedthetlt conpound as a white sol
H). WMTH—)?SM 100 V\D 2009/ 027746 PCT/ GBZOOS/ 050756
111c. N-[S-(IH i mdazol -
yl)-2-met hyl phenyl ] - 6-(pyri di n-2 yl met hoxy) pyri di ne- 3-
carboxam de In a 100 nL geumeidpi4 oned fl ask was
conbi ned 6-(pyridin-2-ylnmethoxy)nicotinic acid SO. 092
g N-62-nothndt Ol Ha hd. 3doead-4- ey 4 -(pgridin-Zridamothgxy gngamide
(2 m) to gi ve a white suspensi on. The reaction was
heated to 50 C for 2h, and the reaction becane a clear
114s0f- aﬂz'y@m2ma@plaeﬂﬁa@ati on under reduced pressure gave a
soI id Oéasl due, .which 5\%5 further drjed

[
In a 500-mL round-bottomed flask was placed 5-bromo- P methylaniline (9 g, 0.048
mol), copper(l) iodide (0.92 g, 0.005 mol), and TEA (50 mL) in DMF (50 mL). Nitrogen was

bubbled in for 5 min. To the mixture was added Pd(PPhs), (5.6 g, 0.005 mol). The reaction

was stirred at 80 JC overnight. Concentration in vacuo removed solvents, and to the residue
was added THF (100 mL). After filtration, the filtrate was concentrated to give the crude
product, which was purified by ISCO MPLC (EtOAc and hexane) to afford the title
compound. 'H NMR (CDCls) & 2.18 (s, 3 H), 3.03 (s, 1 H), 3.63 (s, 2 H), 6.82 (s, 1 H), 6.90
(d, 1 H), 7.00 (d, 1 H).
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vacuum oven for 2h to give

6- (pyridi n-2-yl met hoxy) pyri di ne- 3-car bonyl chl ori de.
waeoovlz7746¢ esi due was added DCM (2 nl), pyridi nECT/2BRA0B/050756

and 5-(1H i m dazol -2-yl)-2-nethylaniline (0.08 g,

0.46 mmol ). The reaction was heated to 50 C for 2h.

After concentration under reduced pressure, the crude

product was purified by Glson HPLC (MeCN 0.1 % TFA in
114%1}7%-)62‘}5/9'_%@2 W%t}%l k%ﬁ)'/l}j Qgp}MIz—mﬁzeﬁﬂow%%a%d@' MeCH (1

he sol uti on was _
cohce rhﬂ@mlewundd@ttome@ ﬂaéfdwm Iels@r%(ptyudgl -2relméihoxty)bdngoic acid

(2. 0@ ound ]grfg%?r%d %&E l d b?? &Eyrﬁ? 5 %%%Iatlgylewg, 8.7
mméi),.and DIPEA((Q 1 8LH7.5 ﬁnﬁ(ﬂ) (IﬂDMF gl) ml/), 8IQ) t¢15 mé)Zt%g@ we(ls7 adddd HATU
r ,

H, 8.10 (s, 8. 58
(3.32&4); 8.7 mroql) Eugd the I‘%CUOI]_ zgvag stinrest atgiT qul:gugh]\/BT l(q\m?,q;tyon-jmxture was

[
pourdiio ST §) 7 S dvemmisnyrie smed ot R o 0 yimoigon
affosdepylid dudepddaearbaxalid dﬂuclﬂ.\iﬁﬁsusﬁhtdb& lin NaOH (10N, 30 mL) and

5- ridin-2-yl met hox icolinate In
MG & Bﬁ@épwggw%%gl datbl TreryE “After Hiration and

conc%n@é(t%no@?%ﬂé ﬁR%a'ten %&eé&taﬁ@%hﬂ res1(:l1?é- \@@S \?X@Ea with water (2 X20mL)

br ononet h pyrl di ne dr obrom de
and dm:rl in,a mdumm to gite 8&8&@ cotiPo6d. nEHNMR ﬁDm@Nd@m)zz (s, 3 H),

1085 085, Z ERERERdnT Paton intiar (Fobbeds o 170, 7.52 @

lH)pV%Sg @HQW%(&%H}J%W&QIH)\HMS (M-t wegqgr - (20 i)
The aqueous |ayer was extracted with
DCM (2 X 30 rTL) and the conbl ned organic Iayers wer e

148 IS 2 Rt B R i
ti tbe watjeawrtN-(5-ElhNWR 2L M@qﬁﬂl@ﬂylha @ﬁldlﬁ%ylﬁlekﬁmyﬁ)eﬁfamﬂe
S, 2H, 7.38 (dd, 1 H), 7.6 td, 1
(0.2(5.%, 0@_1(;511193,@4 .cqa.])ger@)_ iedided>.81 mgﬂp 03gn1@91)(ua DMLF {_5.099 mL) and
A D AEAABIET 25 R M st v
heateclbi]m?qqhxzd)\bmm lt)lr)] 2@ Komiexh. oﬁcﬁndmcgekg%grmhctﬁn(\msralddemtoz
sat Ny gl B @aﬁﬁ@%@h e Bisctmiore ey gl s iation and

wasl?é?i' Wiih Rakr. Sﬁﬁe%ﬁé 28 Pur-ﬂ‘i@d 15}‘??5@(1) MPL"@?D@}?/PEO% 4.9 IﬁQ\/ICMeOH

and was stirred ove After Concentration under
NH40OdHuthed bpresssgrphase HBL§<§IIG)160%aMeGNV1ﬂ B WHIO Awmineratér) Fo yield

e G ennndh B4 #ray Bl o o IS P BT BTl fad ¥
H). £89 k@%g% (bt tlrrg} 798 (122 g?\fﬁgi gﬁ £33} '7‘365‘3(%@@1;1”?154 @1 m),

7. 36((m, 22H)|—|7 16‘(d,827HQ 528 (3 :Hm 7&24)@ B ). M$1§M+8{ Y7386, 1
H, 8.60 (d, 1 H).

Example 115
4-(2-cyano-5-(4-methvlpiperazin-1-yl)benzyloxy)-N-(2-methyl-5-(1-methyl-1H-imidazol-2-

v)phenyl)benzamide

A mixture of 4-(2-cyano-5-fluorobenzyloxy)-N-(2-methyl-5-(1-methyl-1H-imidazol-
2-yl)phenyl)benzamide (40 mg, 0.09 mmol), 1-methylpiperazine (45.5 mg, 0.45 mmol),
K,COs; (62.8 mg, 0.45 mmol) in DMF (3 mL) was stirred at 100 °C for 3h and after cooling
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112c. N-[S-(IHim dazol -2

yl)-2-nmet hyl phenyl ] -S- (pyridin-2 yl met hoxy) pyri di ne- 2-
w@2a00boxaws de |n a 100 nL round-bottonmed fl ask MEBEGB2008/050756

pl aced 5-(pyridin-2-yl methoxy)picolinic acid (0.16 g,

0.69 mmol ) and SOC12 (1.015 mL, 13.90 mmol) to give a

e SRS P o T A5 D8RS $ s d B, e

the émﬁ@éfévhéiplﬁlf?ed M'tﬁ"@ilﬁ&?(Mi’EW(B FonenResas BorHa ﬁlhlv&éﬂ)@@yleld the
hat was further dried in a vacuum oven for 2h at

title @omp?omtdm arvelsitecciod dAS 0 acyl 86.4 %). H NMR (DMSO-d¢) 614. 79 (br s, 1 H),

1135 | et B TRl Loty Tk i 67 @ 1

=, ﬁS%)z ghgggﬁgtzl rreg2 @H)HﬁWth@grﬁ?ogtggg??g?l%r? in \e/%??g 03 (brs,
2 Hx B&3d¢s,3dd), gridduicd? wast HpdrG4 ( wd, By BCO(WPILLD, 22096, 3 H). MS
M- g—l/ to give the title conpound (0.041 g, 15%

( 34@ 'H NVR (DMVBO d6) 52.32 (s, 3 H), 5.40 (s, 2

, 22(brs 2 H, 7.39 (m 2 H), 760(d1|—|)
775% ,789Std 1H), 815 (d, 1 H)), $

1 Hipe @lcgygng xarpple)l 116 wgp prapared infp s1m1iq_1; fq@qrgto Elcamp e 115

utlllé@% g&rﬂg‘gklfl yh | l%bl%?agt%?ﬁ terzll_a1§86 Exanpl e 113

H-i m dazol - 4- yI ) phenyl ) 1 5M®yrli di n- 2-yl met hoxy) pi colin

116

gmde 113a. 2, 4rdinethyl-S-(1-methyl-1

EX]IH- i ni d¥gwe- 4-y1)| aMWi n é/lﬂi A 100 nl rdﬂWBd@th
LI (1F(§V%§]a&o§{i%or oré\ﬁejl (1 0 c lg {92 rfm):; » TH), 7.97 (m,
E(mmﬂiyla&nﬂe)éthyﬂ( hyl ani | i ne ((25257 @9 (13, BE), m(bns ar), 7.58 (d,
EOt as [ urpwggeta (0. 778 9, 7. 88 rmol a%gdﬁg%gﬁ&(ﬁgg}ﬁ) 6.84 (
i

&g @rhd&emynsk{@fore' d( P b§9 sl 59}8 @&92@0}5)@%@“ 5 H),

ed. "Th eacti on vvas heat ed
fiteghrylilH-waidad@ed dowh to RT3. IBhiéari,oszz P00/ Q2 HNAB. 72 (brs,

TSR BRasEiE.| The cf ude poduct vl Bur? 1| B8y

sco MPLC (0-5% MEOW DCVM) to give
, 4-di met hyl -5-(4,4,5,5-tetranet hyl -1, 3, 2- di oxaborol an
2-yl)aniline. InalOO.M!ﬂJMbottorredflask was

.l>""0 ! l\)_“ 'n‘b

brorml rrethyl-ll—l-lmdazole (O 81 g, 5. 03 mmol ),
and KOAc (0. 823}2]3 8.39 nmmol ) in dioxane (15 nL) to

117@%@%1'9@1}@%%51 pestBylerilinghe reaction m xture was
diluted with water (5.0 nL) and nitrogen was bubbl ed

L n AfQF é&g o@',?_rlod@?ﬁ%ﬁda{%@( (5“?%424(23 Iﬁl%ﬁlfgs a% lfbo? rmol )

was a reacti on wa ate 50h.
metiAfipleny boainiaagrid hyd%chlblhldae (r4eﬁag,t2|4cfr4 ImnX)t)uK@Amdg 13 g, 72.69 mmol)

and JFERLGTHER eoh2 L Mobonadt ORI fRan oy (7. &mtappe sublected
to mi@owNe B PFhREM0 2@ BHMRIxHIE whab bbfeentrated in vacuo and the residue was

purified with ISCO MPLC (0-6% MeOH /DCM) to yield a brown solid that was repurified
with Gilson HPLC (1-40% MeCN/0.1%TFA in water) to yield the title compound as a solid
(1.800 g, 42.9 %). 'H NMR (DMSO-d¢) §7.85 (s, 2 H), 7.14 - 7.35 (m, 3 H), 2.26 (s, 3 H).
MS (M+H") = 174.

117b. tert-butyl4-(5-(1H-imidazol-2-yl)-2-methylphenylcarbamoyl) phenylcarbamate
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conmpound (0.14 g, 21%yield). 'H NVR (DVBO d6) Sppm

2.02 (s, 3 H, 2.23 (s, 3 H, 3.67 (s, 3 H, 4.56 (s,
w@20dp/02B443 (s, 1 H, 7.11 (s, 1 H), 7.18 (s, BCFAB2008/050756

7.58 (s, 1 H. M5 (MrH+) _ 202, 113b.

N-(2,4-dinmethyl -S-(1-nethyl- |IHimdazol -

e doratrelol RO G e Piofosh g B el g%gglgd 2rgngroD. 5-(1H-
1m1del§él@yl% ﬁmgﬂh%hmﬁle'(%d thg 8 hilmol), HATU (966 mg, 2.54 mmol) and
H i m dazol -4-yl ) ani | |net013|vet he title Conpound.

DIPEH (NIGRR3 MV 4d8inod ip VIR (@ Brl()syas3tirrkf) at BT 4@ Jhs Th@teperature was

ll’lcr%’lS?_ijl to(i)"g gn!{%t‘lrrid (')_]Serr%ghtyéft}_% ﬁqnc&r?t%tl(o%l}n %@c@e’rﬁhz 'fg’sfﬁhgen&fas purified
w1th88d:1) mLcJ(6bl)100% E@)A@hexhnwo 485 MeA/EIOAL) to Bfhd tHeditle
1 H, 10.00 é MS (MrH) = 414, Exanple 114
comgpl(rgi.@gemg 4 0(0/1) MS (M+H") = 393.
H1,2,3-triazol -4-yl)phenyl)-4-(pyridin-2-yl nmet hoxy) be
nzarri de 114a. 5-ethynyl-2-nethylaniline In a 500-nL
117g¢. Mﬂ-—(hﬁbﬁm}md Zf b/@%%ﬁlphkl@‘l)e‘ﬂammobenzamzde

5- br ono- 2- |I| 048 nol), copper(l)

i od BEUHES, Oge ?lr%ﬂl}ucpaéﬁdz “YBZ-(50 nl) in DVF (50
met%%e&?ygﬁl&ggl%ggfg@%y%g{iﬂ%@h gé)j(gb? éﬂ%b 99 IH?nB}& il @l\/f ﬁ@l i d1oxane (5 mL,
143.p2 avholpwas wasedsatiRTr fod 2ht Tlﬁ)sdhd@/as\celrlentghby ﬁltra‘uon Washed with

e R Bl S RSO RL B U S  .
H), %5 ELL"’F}?) W (8 %W?r@t @gg}‘l\i)ﬂ'?‘fﬁ( the), Cﬂ’@@lhl )08 ?@{(ng, 2 H),

was purl LC (Et OAC and hexahe
2.344%.f3oHy M‘$e(M+IﬂT)(,=293onpound "H NVR (CDC13) 6 2.18 (s,
3 H, 303 (s, 1 H, 3.63 (s, 2 H, 6.8 (s, 1 H),
6.90 (d, 1 H, 7.00 (d, 1 H. 103 WO 2009/ 027746
117(1D C\_Nl- 2%%0@?@9[7 §{) 21131ﬂ'plylphenyl) 4- yrzdzn 2—ylmeth lamzno)benzamzde
et hynyl - 2-ne enyl ) - yr )(met hoxy
n z 5 i admxnne af n@ohmﬂ_derhddﬁ éri3b63mgo dnmpléslN (MéHpna@@d 2-y1) 2-

met}ty pélPe%r dammo nr%efar;) h ec?mfo%d% (gé:d I%g, 6 23 angdl) 18n ]Zleo)mL) was

adddat- s@ﬂiﬁﬁﬂ&iac&oﬂﬁidw{yﬂﬁdb (3116 rﬁg} 1149mnidlYat RITAIhE res@fi6n mixture was
DI PEA (3.1 i, 5 mol) in DM (20 nL). To the

stirre Rk @Vtwalghhéfaé wmmwaf( epngonigptedynpagypand theesidye was purified

w1thr(§?s%h'}ﬁ;Ld\@§leé§m [e & Eh:%[ m%t%ﬁ{ ﬁkﬂ%&heﬁﬁ‘&%&%ﬁ e(?(ﬁb mg, 55.9 %).
H NMEAENMS Ol Y& 9.891(k,rr gy 8a80 (RBT1 H(),r8 @D(tm BI) 8209 (sr &itH)QSI 00 (d, 1 H),

af forded the crude roduct as a solid
7. 93désb3ﬁd7e%|7 {tn] R2.GH' 1R 36681 Y- Rrfén. 2|\Iféb|l| 4(356 hﬂ} 6.7thel, 2 H),
{_ ht. Aft
4. 8IS(I Tt rdat |%;(S;?g[)sfgio%@gﬁlt{r at %nogfr?'hg filt ra?cra t he
r eqk feliiwisg Exampleslil§ weersvpepivas e simitaln fashioarto Exap R0 17

utilizin?g commercially available starting materials:

MS
Ex. Name MW |[(M+H") '"H NMR (5 ppm)

14.88 (brs, 2 H), 9.64 (s, 1 H), 8.68 (d, 1 H),
N-[5-(1H-imidazol-2-yl)-2-
8.22 (brs, 1 H), 8.05(d, 1 H), 7.87 (dd, 1 H),
methylphenyl]-4-[(1-
118 i 398 [397.48|7.78 (brs, 1 H), 7.68 - 7.74 (m, 4 H), 7.64 (d,
ridin-2-
by 1 H), 7.45 (d, 1 H), 6.60 (d, 2 H), 4.95 (d, 1 H),

ylethyl)amino]benzamide
222 (s,3H),1.53(d,3 H)
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and dried in a vacuumoven to give the title conpound.
"H NVR (DVMSO-d6) 6 2.22 (s, 3 H, 4.10 (s, 1 H), 5.26
w@ 3q09@2He 7.12 (d, 2 H, 7.25 (m 2 H), 7.35 ¢ar/GB20dp/050756
7.45 (s, 1 H, 7.52 (d, 1H, 7.83 (m 1 H, 7.94 (d,
2 H, 857 (m 1 H. M5 (MH+) = 344. 1l4c.
N-(2-nmethyl -5-(I1H1,2,3-triazol -4yl ) phenyl)-4-(pyridin
- 2yl met hoxy) benzam de To a sol ution of
N- (5- et hynyl - 2- net hyl phepyhmpfe {fyri di n- 2-yl net hoxy) be
nzam de (0.209g, 0.61 nfO and copper (1) iodide
Ne6&-E H-mgidal Q3ylvdehgthylphényib-4-((6a99mopyridind-ylhehpxyibenzamide
(0.122 nl) was added trinethylsilyl azide (0.122 ni,
0.92 mmol ). The solution was heated in a mcrowave at

119910(6 Kpof® yr;la%u )Ajm@hqu%&rhﬂgenzw@uy@aﬁél on was added
sat . and water (

pr éf@uagntxatré Oﬁ,éﬁsb@mqpef@ﬂ@oﬂ bsk)mﬁthlamla(éi%i)%lgahéfﬂ nyaelhaed 4-

B P R ) R oD SENIBEE ve

adddtlFT.E}\ (.04 BOfY, BECNAHOI) erMi BVOAGS iy, 0@k enithol) OThd @ixdure W stirred
tle corrpound (0. 05 .72 % .. '"H NMR (DVSO-d6) .

at Rg fgr %ﬁm(nol?e qre sgt. %H4 wggf a%(ied tq thq_antlge;s@ft%roextrﬂct’_q)n with DCM (3

X), e g&nﬂlﬁéd arhc II'ngrs w@x@ dbidd oger'dllh?ﬁ?rogéN Q,{@szﬁwr?d anfRoncentrated

in vdd)zp thyR8l ths | t1t12 cbi)lpoﬂald% a(lgght Brashn oiM3 16 Mt )L 06: ‘788648 (M+H") =
313 Exanpl e 115 4-(2-cyano-5

- (4- et hyl pi perazi n-1-yl ) benzyl oxy) - N-(2- et hyl -5
-(1-nmethyl -1 Himdazol -2- yl)phenyl)benzam de A
m xture of

119 ¥25-«¢Yidritidsizdl Zrmf)o?e@ﬁtilylpbxw}-ﬂ{ (C2brawronyidiB-2 0l mestwy) benzamide

IH-|m azol I nz i de 0.
AR RS B RN - W%?MP@%?&%W@ #2338
mm(ﬂ'% N-@S-Gﬁ{ﬂﬂﬁtda}zoll-ll @Mzméﬁly dx&ﬁ@hz@hndkﬂ(@S@nngﬂ 19 mmol)
and after_cooling 104 V\D 2009 027746
and KeGPeEH ML, dstﬁﬂstewl)t RN €20 Bvh) werg sired &89 Cagngrnight and then
s
flic iR REheltnifh 156 Vg MEOH | e BhEnIRAIPREED 6 BHED e which
was ﬁz)ﬁﬂﬁﬁ%vvl\ﬂh 8¢ O0. MWG/{\4(D-|’] OO%tmO)AcfltexyﬂleQ talyichithe title kempound as a
onpound as a

5.0 Mg, 49.4 0. 'HNWR
hght(mgwasi 4% sehq ﬁNM%.;DMSﬁ o6 it sl B 0SS 5,1 1),

804%(971301% 3595 (%}_D@Hﬁg%s @g&{gﬂ 77697(g }@,78%7(%%{% H), 7.13 (m,
2H)7531(£dLH)],2li)7(s73HI§L m(m+ﬂﬂ)) =3606 (dd, 1 H), 5.16 (s,
2 H, 403 (brs, 2H), 3.83 (s, 3 H), 334- 3. 49
(m 4 H), 3.04 (br s, 2 H, 2.72 (s, 3 H, 2.31 (s, 3
H. MS (MH) = 521. The foll owi ng Exanple 1116 was
prepared in a simlar fashion to Exanple 115
ut iThe 2olhyvicg kremnpleall 20+ 121 aicteabkparsd ara simglandslkepn & Example 119

utili%?lg commercially available starting materials:

MS
Ex. Name MW |[(M+H") '"H NMR (5 ppm)

4-[(3-bromopyridin-2-
yl)methoxy]-N-[5-(1H-
120 imidazol-2-yl)-2- | 463.33 | 465

10.05 (s, 1 H), 8.61 (dd, 1 H), 8.12 - 8.25 (m,
2 H), 7.90 - 8.07 (m, 3 H), 7.79 (s, 2 H), 7.56
(d, 1 H), 7.42 (dd, 1 H), 7.19 (d, 2 H), 5.36 (s,

methylphenylbenzami
IR 2 H),2.35(s,3H)

de
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Ex. Name MW (M+H+) 1H NWVR (b ppm) 4-[(2-cyano-5-{[ 2-
11.05 (br s, 1 H, 10.00 (br s, 1 H, 7.97 (m

w@ dooamrityd ami no)ethyl]( 2 H), 7.79 (m 2 H), 7p@BGBRI0S/050756
s, 1 H, 7.58 (d, 116 nethyl)am no}benzyl)o 522. 65

523 1 H), 7.52 (br s, 2 H), 7.15 (br s, 3 H), 6.84
V2 N

nt hvl [ 1 hr S 1 Ll\ l: 1Q /hr S ’) I—l\
LIL Lllyl ~J . l,
s, 5 H, |net hyI ]Mlsl M dazol - 2 3.13 (br s 2

3
2.97 , 3 , | ) phe
0L T L ISR, e

H | 4d @amwomegyrydin-22} met hyl| phenyl|) - 4- (pyr i

an {]H%%{r)}%ar&gs{ 117a. 54{(1 Hi nildd4dibrs, 1 H) 983)/(S 1H) 853 (dd, H),
- nring A mxture qf [

(4 E(ybmgﬂ} gdixm! ), 3- ami no- 4- r8n?92t6hqf%1@1—|- ]g}j%glﬁp@ﬁd 8.08,2 H),

ac h loride| (4.6 g, 24. 548ﬁr(rm,l2)H) Kl@ﬁlc(s(?HJﬂ@S(d 1 H), 7.37

12v2 69y thyl]-Hid PpOFRRSY 4 634. 4 %g\ﬁ%%ﬁ)m@é 8&7( 3H), 718 -

di pxan: a%giozon}}oz nd waten (7. 50 T to

mcrév\é 14 Bhlat 150 C. Th r}q)\,yaﬁ 717m3H)564(s2

Coriﬁ@ﬁylpﬁé@m)bbﬂﬂzaﬁﬁuuo and the reS| d é was purif (e

with | SCO MPLC (0-6% MeOiH / DCM| to ylPé)Ld2a(br2d\m2§.6I(scB H)

that was rd€purified with Glsdn HPLC (1-40%

D

MECN O 190 FA T water) to yrerd the tTthe compound as
asolid (1.800 g, 42.9 %9. 'H NWR (DMSO- d6) 57.85 (s,

2 H, 7.14 - 7.35 (m 3 Eza@le?ﬁzz(s, 3 H. M (MH)
= 174 117b. .

yl) phenyl car armt | 195:111%0;9@@1{2%33

PCT/ GB2008/ 050756 A nmixture of
4-(tert-but oxycar bonyl am no) benzoi ¢ acid (548 ng, 2.31

2 oV VipbUrs ety thetishe el Al BEpEA (i gnd Natd
(60% m¥nctdl JTVR66.0 hiy, DNVF n(rﬁollj’ti)he%&uﬁk wag §ﬁ|rré’d atiRIT ?&rl h#Hfore N-(5-

he tenperature was increased t C and stirred

(lHomeiam y1)- 2Amteéwlnhemdéﬁt((@rbmnwnyndma%ubmeth@ey)’oesza@uée (85 mg,

was purifi hth | LC 60 100% Et QAc/ hexane t
01355 NS B b g A MBI 1 T 385 G gmaions
for ¥3mfh £9150 M, thddt Ebncerrad8Bin vbl;ﬁ@ TN £eBrdGt IW‘als pueREDitR Gilson
hen)ff -4-am nobenzam de A m xture of

HPLtCeth@:[y@ méﬁ}%@g@ B infyader> ofhezojlpgtedtractions were concentrated and

o PSR RGP 0ETM O S50 0, B i

compburldrRc wlitd¥b1itl @5.02hg, 6THYS. olH MR SDMED-agtEd 45 brs, 1 H), 9.84
filtration, washed wth Et20, and dried to vyield t he
(s, 1thDy 7 89¢BrbBuricdd) @g Hhg?-686 7682 (m, & HnR3P M@ﬁé)%*ﬂ%@(m, 3 H),

7.10((3, 1), 6.99 (s, 1 H), 6.77 (d, 1 H), 5.18 (s, 2 H), 4.84 (¢, 1 H), 425 - 431 (m, 2 H),
3.71 (q, 2 H), 2.24 (s, 3 H). MS (M+H") = 445,

Example 123

N-(5-(1H-imidazol-2-y1)-2-methylpheny-4-((6-methoxypyridin-2-yl)methoxy)benzamide

A mixture of N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((6-bromopyridin-2-
yl)methoxy)benzamide (90 mg, 0.19 mmol) in 0.5 M sodium methoxide in MeOH (2mL) was
subjected to microwave conditions for 30 min at 150 °C. Concentration under reduced

pressure gave a residue which was purified with Gilson HPLC (2-85% MeCN/0.1%TFA in
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H, 815 (d, 1 H, 7.99 (dd, 1 H, 7.89 (m 2 H, 7.78

(s, 2 H, 7.54 (d, 1 H, 6.93 (m 2 H, 2.34 (s, 3
WO 74di-HY) = 293. 117d. PCT/GB2008/050756

N-(S- (1 Himdazol -2yl)-2-net hyl phenyl ) -4-(pyridin-2yl m

et hyl am no) benzam de To a m xture of picolinal dehyde

Wat%%kow?lgﬁ%en% co%mp&hﬁlﬂmg%lg@a@ P8 %F(?/ %é ?&W%DMSO ds)

59. Qs q% @&’Vk ggm?%HgV\@§4 6}%6(91 %@P)) ‘3”5’16 () H) 720 (m, 2 H),

1

7. 12r(da1:H]) <m791(cb;t1lH)eS\B/a$s 2}, Braeds, a&HRE 3§k/(er31thMS CNﬁeH) =415.
m xture was concentrated in vacuo and the residue was
purified with Glson HPLC (MeCN 0. 1%FA in vvater) to
yield the title conmpoundpkdf 1411;34 55.9 %9. '"H NWR
(DMSO-d6) 6 9.80 (s, 1 1 H, 847 (t, 1
Ny(S-(@Hoonidazol-2- %2-n&t1®sdolﬁamvl)14 -(p-( 2 ( dingghylamingd)adoxyTpy@idin-2-
(t, 1 H, 7.79 (d, 2 L (m 2 H), 7.43
(d, 1 H, 6.70 (d, Z}i&—g—@i’—MI—b, 2.22 (s, 3
H. M (M) = 384. The follow ng Exanple 118 were
prepared in a simlar fashion to Exanple 117

ut i |azmwzgowwlcvaélaﬂgreda%édlmmym@tle)ethaﬁ@l (Rex8émilal 5583 mmol) and

NaH@P é E‘}“ﬂl}_ 8%(?\%1#_ ) S?M(W&L}re ﬁvars_osmregd %t}{"li go’r 1h before

N-(5L(1H-im B atl- 2(52[) 231n451|)1y1pﬁe®2) 4-@@’6 lﬁrombpjrl)dm& ﬁl&nétﬂox@béﬁmmlde (90
7.87 (d%,, 1 }—% met hyl phenyl ] pyridin-2
mg, 848 mgel) s DME gl 1(11&) WS ag qq)to th;e IBB( ure 7Th;eg[1 tkl?ﬁmgu);q)was subjected to
micrbwide &&dit'(ﬁ'ls%lh%’g %ﬁﬂtﬂ%*ﬁﬁbﬁ%%@&@nﬁ% in ba A, i resldue was
H) , 6.608,2 , 4.95 (d, 1 , 2.22 (s, 3 Hj, 1.53
purified wih ihilsod 0P AT 12809 MZN/08 YPTFAGB2008). A5 toBected fractions were

condap R S ton KA 5 Rt GIoRAIRRG (o7 beMErNAGYM HFHOAe in
wateq gorgﬁélhwﬁtbee@&ﬁwqu as & hdte sblfd FouRBY3 g I%) 2H NMR (DMSO-dg)

y hyl 4-met hyl benzenesul fonate To a m Xt
§9.86 s, IriomBEpr(dd2 Y. 2291 jsmethahs? (i 638, g2 (&, 38{)nﬁ13H)(dalnH) 7.04 -

724 0k iy buts? o (8 b7 - 4 (el HERDY D 20 282 5. 6 1,

219rtt_>,283gn¥53, H}TDMS@‘I/IQHM 705 mg, 0.04 mmol). The mixture

was stirred at RT for 30 min before sat. NH4Cl was
added to the m xture. After extraction with DCM (3

X), the conbi ned organic Ial¥le S per e dri ed over
anhydrous Na2SO4, filter gé—gjﬁ-d—%ncent r at ed
N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((6-(dimethylamino)pyridin-2-

vl)methoxy)benzamide

A microwave tube was charged with N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((6-
bromopyridin-2-yl)methoxy)benzamide (100 mg, 0.22 mmol), dimethylamine (1 mL, 2.0
mmol) (2M in THF) in ImL of DMF. The mixture was subjected to microwave conditions
for 30 min at 150°C.The tube was put back in the microwave for 45 min at 150°C. After
concentration in vacuo, the residue was purified with Gilson HPLC (2% to 65%
MeCN/0.1%TFA in water) to yield the title compound as a white solid (44.0 mg, 43.9 %). 'H
NMR (DMSO-dg) 6 14.87 (br s, 2 H), 9.99 (s, 1 H), 8.07 (d, 1 H), 7.97 (m, 2 H), 7.90 (d, 1
H), 7.73 (s,2 H), 7.67 (br s, 1 H), 7.49 (d, 1 H), 7.11 (m, 2 H), 6.76 (brs, 2 H), 5.18 (brs, 2
H), 3.07 (brs, 6 H), 2.17 - 2.32 (m, 3 H). MS (M+H") =428,
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in vacuo to yield the title conmpound as a |ight brown
oil (1156 ng, 100 %9. M5 (M-H+) 343. 119b.

WOR(OSE17E | M dazol - 2yl) - 2- et hyl phenyl ) - 4- ( ( 6- BCDEBRPYWBI50756
di n- 2yl ) met hoxy) benzam de A m xture of
(6-bromopyridin-2-yl)nmethyl 4-nmethyl benzenesul fonate

e ThE el Drs Dy DS AT PR Fyad intaieslghanirample 125
ut1l1£1§%\lorﬁﬁlerc]ralﬂy9am1% staft rﬁ@t@?eﬁs(o 989 g, 7.16 mml) in

m) was stirre overni ght and then

|Itered washed wi t/h amdSNbOH , and concentr at ed

¢
Fx|Sct NPL M. 10056 fw GIEN oy b1 Y NSTRpirgm)
meg[ls Pdindidazl-2Ly19ht yel I gw sol | OIO(O% (§71(5H§1 8, @Sg%i Hg 194 - 8.14 (m,

O d6) 5I4.64 (br
(smeﬂlyﬂghenYlﬁl%{[(‘ffﬂ : 7 38%) (8 (BdH) H), 7.8, 2 H), 7.40 -

126%2’ %eggrlpiéér%n: i E%,géz%b 3 4 5'L7'3(r1§1'6E4H) P72 8.3 1), 529 s,
flol I owy/iygyrEx@np! es 120-121 were IQTH’)paBS(dst ZiH§l3nSd @r s, 4 H), 3.12
flashi on to Exanple 119  utfilizing comercia

3 1

vaiImghaxysbapeemidy materidls: My ERCS %2MN(@M+H|%)227(S3H)

1\
L
\]
N
'E';

HINVR IT 4= oS- 0T OTD T1
61 (déﬁ {Th’ P, 5 th j 8.25p%’m d"Wy[)n(eitﬁ ﬁoiyﬁk’fﬂs[ 13-3?18'9? (d, 1 H),
lcﬂlmz:ﬂgﬂ)arﬁmezayﬁmrﬁ:bﬂ) 9(s, 2H) ,[77.86(d, 220), 7.84 (d, 1 H), 7.66 (dd, 1 H),
ilm dazol - - 2- 44 1H, 7.42nédd, 1 F%
fq; et4y phérflfoeHxar9 @l &), 6.69 (d, 1 H),

d.
2 ,
1272 ggn{e&loxz - @e% Elsc%gi&)l 009/ 027 /
239 (f\aé %ﬂ m p%é?(d’ﬂ 15B3390984,058Y 9% (s, 6 1),
4- (br sl 17H), 9. 8314 3HH),

Iﬁlémyll!ﬂlelmsd]iybnzmlde 21
h g r 1 g 25

U ._l‘_l‘ \II| J.

- ‘——'I\Zl\\ﬁ
—~
O

{
\
[(3bmmmw|mn2
Example 128
N-(5-(1H-imidazol-2-y1)-2-methylphenyl)-4-((6-(4-methylpiperazin-1-yDpyridin-2-

vl)methoxy)benzamide

A mixture of N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((6-bromopyridin-2-
yl)methoxy)benzamide (60 mg, 0.13 mmol) and 1-methylpiperazine (130 mg, 1.29 mmol) in
DMF (2.5 mL) was subjected to microwave conditions for 30 min at 160 °C. After
concentration in vacuo, the residue was purified with Gilson HPLC (2-60% MeCN/0.1% TFA
in water) to yield the title compound as a white solid (30.0 mg, 44.6 %). 'H NMR (DMSO-
de) 514.90 (brs, 2 H), 11.05 (brs, 1 H), 9.98 (s, 1 H), 8.08 (d, 1 H), 7.86 - 8.02 (m, 3 H),
7.72 (s,2 H), 7.60 (dd, 1 H), 7.49 (d, 1 H), 7.10 (d, 2 H), 6.84 (dd, H), 5.08 (s, 2 H), 4.33 (d,
2H),3.41(d,2H),3.14-3.29 (m, 2 H), 2.98 (d, 2 H),2.72 (d, 3 H), 2.13 - 2.32 (m, 3 H).

MS (M+H") = 483.

The following Example 129 was prepared in a similar fashion to Example 128

utilizing commercially available starting materials:
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H, 7.81 (s, 2 H, 7.66 (d, 1 H, 7.37 121
-1H 633.34 634 -7.48

1-7.37(m 3H), 7. 18- i m dazol -2-yl} -PCTGB1008/050756
1-7.17(m 3H), 5. 64(s, 2 nethyl phenyl ) benzam

s, 2 H, 2.26 (s, 3 H de Exanple 122

[=2)
’\O(JO'—'I\)

i m dazol 2-yl)-2-nmet hyl phenyl)-4-((6-(2-hydroxyet hox

yJpyTidin-2- yl)nejnoxy)bEnaggi de A m cr owave Vi al
was charged with ethane- 1, 2-digl (0.512 ni, 9.17
mml) anNaNaH (60%i MW npfviHHO) || ) (66 0 d-gNMRXBPPm)

r v adl

nNh‘lE[s e b e TR strred gt Riztor bibefare oy

(- kﬂttmﬁm&mg Iy/4) 12- et hyl phenym ﬂ@i(ﬁobmﬁ@%'r g3 ad, 1 H), 7.73
24yl ) nmet hoxy) benzann de (8p ny, .
12%) \Mgsmarpdietin-4The | MoRidr g #de s(ﬂo?é@t%dS(@ lrﬁlhﬁcﬂﬁaa(del H), 7.10 (d,

conditiogns ., fpr 30(mn at| 150 C, »fhe n r ed |
vacuo. LPNédrneés)l due |was pufified '}bhgég?%?eﬁ gf_géd 38).3.53-3.70
( 2yBRPaNREIWcRzabMIIFA i n water). |The4aDl Begtad? (m, 4H) 2.27 (s, 3 H)

frtactions were contcentrated andl then rpmlrlfl ed with

G lson HPLC (5-70% MeCN 10 mM NH4QOAC i n vvater) to

yield the title conpoun i jte solid (5.0 ng,

6.13 9. 'HNW(%OdGM. br s, 1 H, 9.84
N-(3(1H-itidazdl -89 2dmeBy iphenyl)-9G(3-thethbx ¥ yridin-86/1ymeth &2 )benzamide

(m 2 H), 7.33 (d, 1 H), 7.12 - 7.25 (m 3 H), 7.10

1 H, 6.99 (s, 1 H, 6.77 (d, 1 H), 5.18 (s, 2 H,

4 431(m 2 H, 3.71 (q, 2 H,

130a ﬁﬁzeg xy;% c%zgn'ald%é%w

445. Exanple 123 N-(5 -(1
H- wmdamlofz ﬂuoyelﬁemmhgehmm@gw gl 3 (606rmeL) Ao yeEinindiethoxide

ol TRl BB B Pyl SRty Shany prerriehs. Biediseipn wes

filtetcdl was?hed wlmﬁ%bw YaPeeaamid eva@ 2Ondirat@d H2vdvBtd gﬂv@ aQedduc that
M sodi um net hoxide in MeOH (2nml) was subj ected 't

was g fiedvarith 150QdVIPLOn30-#6%0 13O Ad/exane) 16 gickl the title compound as a

colofRan WAk Pt ien W EAHER RO FRRE( 4Bk Fanuen 810 @ 1,

7.24%EA H? ﬂ@B(svx)H 009/ 027746 PCT/ GB2008/ 050756 wat er)
to yield the title conpound as a white solid (12.0 ny,
13.70 %. 'H NWVR (DMSO-d6) 5 9.95 (s, 1 H), 8.08 (d,

130, e B0yl 2y el - 785 (m 5 . 77.56 (¢, 1

To a mixture of 5-methoxypicolinaldehyde (326mgs, 2.36mmol) in MeOH (10 mL)

was added NaBH, (71.9 mg, 1.90 mmol) at 0°C. The mixture was stirred at 0°C for 10 min
after concentration in vacuo, the residue was purified with ISCO MPLC (40-80%
EtOAc/hexane) to yield the title compound as a colorless oil (298 mg, 90 %). 'H NMR
(CDCl;) 88.28 (d, 1 H), 7.09 - 7.27 (m, 2 H), 4.73 (s, 2 H), 3.89 (s, 3 H). MS (M+H") = 140.

130c. N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((5-methoxypyridin-2-
yl)methoxy)benzamide

To a mixture of N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-hydroxybenzamide (84
mg, 0.29 mmol), (5-methoxypyridin-2-yl)methanol (40 mg, 0.29 mmol) and PS-
triphenylphosphine (298 mg, 0.57 mmol; 1.88 mmol/g) in THF (10 mL) was added (E)-
diisopropyl diazene-1,2-dicarboxylate (0.113 mL, 0.57 mmol). The mixture was stirred at RT
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7.12 (d, 1 H, 6.79 (d, 1 H, 521 (s, 2 H, 3.86 (s,
3 H, 2.34 (s, 3 H. M5 (MH+) = 415. Exanple 124
WOR{0540E 7146 PCT/GB2008/050756
H i m dazol - 2-yl ) - 2- net hyl phenyl ) - 4- ((6-(2-(di met hyl am
no) et hoxy) pyri di n-2- yl) nmet hoxy) benzani de To a

cr ve Vi s, add - (di thlam'no et hanol
for 1?3@1 ﬁrLed aag g@vfﬁ%w%i §W NiﬁF ?E 565 VS ffﬂnﬁ%rr%te%mvycw and the
res1c(ugr27va% ﬁﬁ%g?%?’gé GNRLHPLNE-M5% INEENMRE, $FA 1if R4t toRTeld the title

comfbifrsk-as BHvhite sidgRS.Q nyd, Y19 291761 Hgﬂl SNENGDYISD-dd) 6l4hr76) fbpy.r2 H),

T RN T M U S

7. 55%14@126}@} 244l 44 rﬁr&fmwmf(ﬁﬂ@m ons (§,orup8. 3 ®, ﬁH) 58 (s, 3 H).

t'er concentration in vacuo, the residue wa
MS (MrrHﬂ edtldith G | son HPLC (1-50% MeCN 0. 1% TFA | n
water). The collected fractions were concentrated and
then repurified with G1lson HPLC (2-70% MeCN 10 nM
NHAOAC i n vvater) to yi eEga{n?qae 13'1tl e corrpound as a

white solid (30. 32 VR (DMBO- d6) 59. 85
(s, NS4 H-igigezol- -V1)92-%ethV'1’DhEﬂV]()'él =(( ﬁ (34hydrpxpethexy)pyridig-2-

7.72 (dd, 1 7. 34 7. 24 5
6. 84 Ed, 1 H)H? 5. 21 (éﬁm%igﬁj‘:%hﬁi?%—@% 64 ((mz H)H)
345(brs 2'H). 2.82 (s, 6 H. 219 - 2.28 (m 3
= le 125 N-(5-(1
131%+¢f ﬁ%%@?yeﬁl%w)m?hﬁ%lflﬁ&%hgnyl ) - 4- §(6((d| met hyl ani no)
Py fridi 1x%4reY)k MBI P%YADRAZRY, 96.0 rfinB) ¢ DERVE 5THPEWY@RIded NaH

char ge
(60%Hx( ﬁl-lt(eizi-ll-qllr)‘((ﬁi h@bg -2/ mmad) atdk Thyllhp mertprd wés {t{réed at RT for 1h before

STy O ey O e 2T D S5 GOty TSRS Wiy rofyced

overn[Bht OWatWVhvas T8 doXh Sk (MR Snd YRIr&GLERith DANEGE QYR combined
conditions for 30 mn at 150C The tube was put back

orgainie layess wictsr v athyd®usiNw SO, f@@@d #fdt esmcentrated in vacuo to yield

ncentration in va r d

the G SEPohBl o Trongs %@@@E@@ AR IRV SR B 1,
8.40 ueiplftﬁm d, 4! ¢Q 9.12 Wnd @n 30l 3 det4.62 18, 2 H). MS

}( 3 £| }9 Im 6?61487&nbr}s, 2 H, g.ggg)
(M+@Is)11 , 8. 07 (d 1 I—I) 7.97 (m 2 H, 7.90 (d, 1

H, 7.73 (s, 2 H), 7.67 (br s, 1 H, 7.49 (d, 1 H,

7.11 (m 2 H), 6.76 (br s, 2 H, 5.18 (br s, 2 H),
1318, 872-(lokr-18iy18iphnyisdlylofy rethdxdgicoMaldetile VM5 (MrH+) =

428. 109 WO 2009/ 027746 PCT/ GB2008/ 050756 The ,

f oiliodvinixgrEeh rip(Zety dipeetimxyipsgadingidelyaledd1 T meal 28 mimely in DMF

(5 ng@gﬂs gtgﬁiécptegx-g%qf? dgplgeaglcﬂfokésﬁléﬁ@@gﬁmrﬂ)’?hﬁﬁ’ol) and imidazole (87

star eria
mg, 1.28 mmol). The mixture was stirred at RT. A second portion of tert--

butyldiphenylchlorosilane (0.275 mL, 1.07 mmol) and imidazole (87 mg, 1.28 mmol) was
added to the mixture and stirred for 1 day. The mixture was concentrated in vacuo and the
residue was purified with ISCO MPLC (0-30% EtOAc/hexane) to yield the title compound as
a light yellow oil (420 mg, 97 %). MS (M+H") = 406.

131c. (5-(2-(tert-butyldiphenylsilyloxy)ethoxy)pyridin-2-yl)methanol
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Ex. Nane MW (MtHH) " H NVR (b ppm
N-[5-(1H i mdazol-2-yl)-2- 10.06 (s, 1 H), 8.35 (d, 1
wo09/62946 - 8.14 (m  net hyl phenyl]-4-{[4-(4- BCTHA:B2008/050756
7.88 (dd, 1 H), 7.71 (s, 2 H, 40-126
rrethylplperazml- 482. 59 483757(m 2 , 7.07 -

g%ed i3 ag%m(l%rfz §uon4to|_(§ lh%% “ %Iy{;ﬁl]%r?e}%lﬁ%l}a@@ﬁ%ée 130, step

b). %PNN?R £§Dtﬁ8;) 6@2?% (15Hh)3/ ﬂ)(dg % 156 H;’asb')(m 1] #10978% (m, 2

H), 4.02 (e CHY), 4tH iio Ry # OB 16, 2-H)71 98 (4.6, H)z Mp,(MAIBZ £ d08.1
H, 7.66 (dd, 1 H), 127 yl]methoxy}-N[5-(1H 427.51
428 7.26 (d, 1 H), 7.09 (d, 4 H, 6.69 (d, 1H),

mmiadz en 2 y 2. 90
131d ”NSJ@Z(@H 7l d’d M? Iyl)@erglgthf%gn Zylgmh)ég g (%h ( 2 2 H)

buWE&qdrquylezl)ﬂQ@)NhQEy[Qﬂzdm -2-yl)methoxy)benzamide

o, R SRR SRRy AR ™ e e

5- (1Him dazol - 2-yl) - 2- net hyI hen d) Pﬁ(lmf brom)pyr

131@ 13- :éllghlwwtw{o&ylyﬁe'ﬁétén&vé@y(l)%( hyy NBYOLY P Fin-2-
2razine (130 ,129rmo| n DM (2.5
yl)m%h;g?%élz@lﬁl CfeethIed t(() m C:Tgvvave condltl)olns for 38 mn
at Alfiktie ofiN-63- (lfbﬁﬂﬂeml%jzl)annethyl\paem@) 44(ve(2c@si-due

urified wt on HPLC (2-60% MeCN/ 0. 1% TFA in,
butYi@PI&nylStlﬁlowsrfwxv}paﬂ@mr% éfl)%ﬁ&?éﬁ}?&n%?émge {1 & mgnol) in IM
TBA@& ﬂ{ﬁg}m%ﬁfofﬁ 119@The x%vx(a enfrlgged 218,20 g@ theSresidue was
e N Y e
puriffeB&ith (BlsOR H(PﬂnC (3 -69% MeIIN’/B 106TF A& iHvate?). t6 Figldl the titlelpmpound

(5.0 e 43595 (vl (s g 5 10 0.2 5000998 Ys 1397 R la. P, .05

(«, 1@) 7?|3§9(§1 (20}1 3 _7%'31%373528 @ﬁ% 2(@0 |7[37gﬁ,2 ﬁéxb%a dél ! 9& 8% -3.47 (m, 2 H),

7.11dnegdied. hsms @ 1), 024, %HsﬁlédmdthE;@h&(se?a 18 MS (M+H ) =445,
utilizing commercially available starting nmaterials:
110 WO 2009/ 027746 PCT/ GB2008/ 050756 MS Ex. Name MWV
(MtHt) "H NWVR (b ppm)  Npkmpidtipm dazol -2- 14.83 (br

2 H, 9.95 (s, 1H) 806 (d, 1

1)-2-net hyl phenyl ] -4 H., 7.92 - 8.01 (m 2 H, 7.
d dN-(4-(ii-inTz azel- £ )2 mel i ~(2-hg oxuethcmf)merldlm2-

H, 7. 55 (d 1H, ‘A/]ﬁmgfﬂbx%b'éﬁz’amﬁel 0 (d,

A microwave tube was charged with ethane-1,2-diol (222 mg, 3.58 mmol) and NaH
(60% in mineral oil) (71.6 mg, 1.79 mmol). The mixture was stirred at RT for 1h before N-(5-
(1H-imidazol-2-yl)-2-methylphenyl)-4-((4-chloropyridin-2-ylymethoxy)benzamide (150 mg,
0.36 mmol) in ImL of DMF was added. The mixture was then subjected to microwave
conditions for 30 min at 150°C. The tube was put back to microwave for 45 min at 150°C.
The mixture was purified with Gilson HPLC (2-60%MeCN/0.1%TFA in water) to yield a
white solid, which was repurified with Gilson HPLC (2-50% MeCN/10 mM NH,OAc in
water) to yield the title compound as a white solid (20.0 mg, 12.57 %). '"H NMR (DMSO-ds)
$9.86 (s, 1 H), 8.34 (d, 1 H), 7.86 - 8.04 (m, 3 H), 7.72 (dd, 1 H), 7.52 (s, 2 H), 7.43 (d, 1 H),
7.12 (d, 2 H), 6.97 - 7.08 (m, 2 H), 6.90 (ddd, 3.16, 2 H), 5.17 (s, 2 H), 4.03 (t, 2 H), 3.66 (t, 2
H), 2.24 (s, 3 H). MS (M+H") = 445.
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yl pyridin-2- 2 H, 6.76 (d, 2 H, 5.08 (s, 2 H, 3.53

- 3.70 yl)nethoxy] benzamde (m 4 H), 3.32 - 3.52 (m
wdad20dp/0224@27 (s, 3 H Exanple 130 N-(5-(1 PCT/GB2008/050756

H i m dazol - 2-yl ) - 2- net hyl phenyl ) - 4- ((5- met hoxypyri di n-

2-y1) met hoxy) benzam de 130a. 5-nethoxypi col i nal dehyde

A m xture of 5-fluoropicolinal dehyde (450 ng, 3.60

nmol ) and sodi um net hoxide (291 ng, 5.40 nmol) in

MeOH (15 L) was stirredgpgh verni ght. The

reaction was filtered, ﬁﬁ§%%%i§%$h MeOH, and the

filtrate was concentrated in vacuo to give a residue

t Ad2-cyenephanoky ineathyl-NH SHEHEONNBA0l-2304)-A%06thyIphenyl Jbenzamide

Et OAc/ hexane) to yield the title compound as a

i 9 "H NMR (CDC13) 69.93

1333?2'1,"%} %FQ%EV W%’?ﬂ%ﬁﬁﬁ)f%ﬁ (9, 11, ( 7. 24) (dd, 1

HI) Tod Btipa,of $ Hﬁﬂrox@B?iZon(tﬁl};el’(gﬂh@)gy@jbﬁ Indhdii? Znethyl 4- ;
AR T L
THH (8 gcé fﬁLmas oWl a!gg?ae 3 DRADAG-872her. 1 &4 I%%I)V\@ﬁlt%h' 1{1 etk @b mL).

10 m n F concentration 1 n vacuo,
The I@stldmwmﬁtﬂ‘rqnimweﬁilgld apR{Trenkd SGD AL Itk /8 @%’uo The crude product

was 88%?4 &W%\/ﬂg%ﬁ A%Sé)gc}ﬁéxgpq% gl(%abg e Cé)glpé)gnd as a white

som((Ci 0 % d2)2 W@EQQ NME: (E)Mé@d@% k&gé (%r {3 1155.48 (B} 5, BHS.12 (brs, 1
H) 7|\33( (89r(Sl HH)f @a(zioB HZ>8| 0 (ﬁ- ) Bﬁ%f&myl H)AMS SV h268y py

ridin-2- yl)nethoxy)benzam de To a m xture of

N-(5-(1H i m dazol - 2-yl) - 2- net hyl phenyl ) - 4- hydr oxybenza
13381 4@ A 84n0Mno) BEHIIBnkoic acid

(5- ?rr(et%yﬂgrlhg?n Z2-yl)nmet hanol (40 ng, 0.29 mol) and

Psmqﬂml 5 éﬁyymphmmbne(tmmngoat@(l@ 3nptfonmol) v&® dissolved in

Mo it ok i A EBpBO8 1S ey b BRI s overnigh

at RMaXd Hed coBSenShicd e de@dbvaRbf IheIMVOH2 00R/ BTt queous solution was
PCT/ GB2008/ 050756 for 10 mn, filtered an

acidifjedvithoNC] ambthe ipracinitate ﬁ\]é?ée(&&ﬁ@%lﬁtﬂi&f‘a‘tﬁé’dcqqu}@é Lﬁ%%& g 100 %).

BRI PR 8 GNP BT BrpiliaragT o

7899/@31!2@123@9%{&%51 o) my1S M9-129, 2}92 "H NWR ( DMSO- d6)
614. 75 (br s H, 9.93 (s, 1 H, 825 (d, 1H),
8.05 (d, 1 H, 7.94 (m 2 H, 7.84 (dd, 1 H), 7.73 (s,

1338 Wi(zs W%dﬁzgz-?gvv(w)@fegg) %4((2 g%%éh%y%(ewyz)ézﬁ%zde

I\/B4((MI- Egnophehbsy )nketiaytilcazdid dcid (250mg, 0.99 mmol) was diluted with
SOCI, (SmL) and a few drops of DMF were added. The reaction was stirred overnight at RT

and then concentrated in vacuo, redissolved in DCM and then concentrated once more to give
4-[(2-cyanophenoxy)methyl]benzoyl chloride. To the acid chloride dissolved in pyridine (2
mL) and DCM (2 mL), was added 5-(1H-imidazol-2-yl)-2-methylaniline (171 mg, 0.99
mmol). The reaction was stirred overnight at RT and then heated to 50 °C for 4h. After
cooling to RT, the mixture was poured onto water and then extracted into EtOAc (3 x 50 mL)
and then washed with brine and dried over Na,SO,, filtered and concentrated in vacuo. The
crude product was purified by ISCO MPLC (2-5% MeOH/DCM) to give desired product but
impure. The residue was repurified using Gilson HPLC (5-95% MeCN/10 mM NH,OAc in
water) to give the title compound (48.0 mg, 11.90 %). 'H NMR (DMSO-dy) 8 2.26 (s, 3 H)
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N-(5-(1
H i m dazol - 2-yl ) - 2- et hyl phenyl ) - 4- ((5- ( 2- hydr oxyet hox
WO @90 did- 2- yl ) met hoxy) benzam de 13la. PCT/GB2008/050756
5- (2- hydr oxyet hoxy) pi col i nal dehyde To a m xture of
et hane-1,2-diol (3.48 g, 56.0 mmol) in DCE (15 nlL) was

5413090 Dol SO0 S LSR8 13 TR . 31776

(dd, § }fd HOX AP qg{ga@ @lm% 0(2% 3pf) 92. 42(%r moﬂ{) M@S(mqqi*f}dw

m xture hen refluxed overnig Vat er
ad Eféd fellowing Eniaplarié4arad pesprarcalon @dnmlarrfam»m 1(0$><>a)nple'rh3e3
e n%d 1(1{}9 gbl %etrs ver e dr| ed over anhydrous
u ﬂ%%@f G5t ?‘Vé‘d SRS RERE St ed i n vacuo to yield

the title conpound as an orange solid (0.294 g, 62.8
'HNVR (CDC13) 69.93 (s 1 H), 8 40 (d,_ 1 H)

(=}

191 (d, 1 H), 7.27|(dd, 1|{HMS4.12 - 4.22 (m 2 H),

To a mxture of 54(2-hydfoxyet hom@aoqscpﬂ)lsa%ctgrwﬁ% 93 (d, 1 H)

2INS[SAd H-inid&ofdstl)- [i n DMF| (5 nm) wa ed

tert?;#% Id| Dggyl ¢hl or os{ | ane (06%7757|Qﬁ(m11(§{?7nh100l)rs 2H)7.34
nd 28 1) & yase

13‘21 irreq (I;—}Indlﬁlz A sego ngdhd‘ow :@gﬁ of(d lhﬁ% ‘5”66%11 2 7-7.82(m, 2 H)

byt éédl phenyl chl or ogi | ane (0. 275 M93 &, OA)®red| (m, aridl) 8.11 - 8.26 (m,

7 phashyl@renpgnide (28 nmo|) was | added tq the ni
and stirred for 1 day. The|m xturle m}aggggg?dédtlflbi%duﬁrs’“{)

2
3]96 - 4.02 (m 2 H). V= 168. 13
EXS-(Z-(terll\?%B‘l%tyl di premi wgﬁy et hoxy) pi el el SRy
e
(

vacuo and the Tresidue was purified withn SCO MPLC
(0-30% Et OAc/ hexane) to yield the title conpound as a
l'i ght yeI low oil (420 ngE;xﬁﬂlmBSNB (M+H+) = 406.

et hoxy) pyri d| n- 2 yl ) rret hanol 112 V\D 2009/ 027746
PCT/ GB2008/ 050756 Prepared in a simlar fashion to
1352( 53m}tmngomﬂim divb-mefyolnet hanol (Exanpl e 130, step

7 g“ 8 al_ha';llyRBd% ét}l %6 &uc;foa} aina%d E%de( %]06 g( g&o Iﬂm;lg \Yag added

sodlamh%ethdxﬂég(StmLZ 50 mrdb19@. AN in R1dDH ) ITHBnixsure Yaklhtirrddat 80 °C
8. 131d. N-(S- (I Himdazol-2

for )Thg rﬁ@t‘my mpﬁ@ﬁﬁywys thep cepledtq @6y with an ice bath and NaBH, (90 mg,
2.38k}‘f1§1rr8%#~I d &'ty %éd%%%ﬁ% A% O B30 min b for%lce was added to

enzam repared in a simlar
the ribsaunp) Eftdr&ibncd\vﬁa(lMi- hl‘h)acao GB3resikdvid evas purified with ISCO MPLC (40-

1003 RS S 0 )l MO B o A s & BF). T
NMRAOMIGH 818 97484, 13 W Zadm Y, PNSRY! D 1A 8P PrOLLES (o, 2 1),

3.820styHYli pisadyHE )| yl1akky) et hoxy) pyri di n- 2-yl ) net hoxy) benz
amde (15 ng, 0.02 mmol) in 1M

135b. (3-methoxypyridin-2-yl)-methyl 4-methylbenzenesulfonate
Prepared in a similar fashion to (6-bromopyridin-2-yl)methyl 4-
methylbenzenesulfonate (Example 119, step a). MS (M+H") = 293.

135¢c. N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((3-methoxypyridin-2-
yl)methoxy)benzamide
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TBAF in THE (InmL) for Ih. The m xture was concentrated
in vacuo and the residue was purified wwth G1lson
wWoiR0e0t2465% MeCN 0. 19%9FA in water) to yield tPer/GBRI08/050756
compound (5.0 ng, 47.3 %9. 'H NWR (DMSO-d6) 6 14.70
(br s, 2 H) 9.92 (s, 1 H, 826 (d, 1 H, 805 (d, 1
) 'Pre;)a%g ipg, snéilq:)pfésh;drétg E_xal;'pigl ]%mngNgzgR ( [7)1);/178;‘9_%2)[% 122238 (brs, 1
2 : 8
H), 9”%(&1@ éii/g(% 1%474910@4%54) Jg%qel 26(5% 44 11'1'3 7.4 @81 1), 7.35

(dd, HFHI)TméZ(dU FBH,y1.08 @l AeDhy.ll ol ayHD) 341 ((6 &P 2HWC(B OXHigt MS(M+H")
_41§apyr| di n-2- yl)net hoxy) benzam de A m crowave tube
- s charged with ethane-1,2-diol (222 ng, 3.58 muol)

and NaH (60%in mneral oil) (71.6 nmy, 1.79 nmol ). The

m xture was stirred at RT for I h before N (5-

(1H-|mdazol 2-yl)-2- rretﬂ_yﬂmmm 4- chl oropyri din
, h by d (130,

4- ((
036 d ﬁ glﬁl gyl g%ox%benzannde

m cr owave condltl ons for 30 mn at 150C. The tube was
put back to mcrowave for 45 mn at 150C. The m xture
136%@%@9%9%?@@!0W?W¢@W%@n HPLC (2-60%eCN 0.1 % FA in

oty PR 2o SRR itk (L ERD. N fgpliihimice o0

mg, BY 1yh@bl ahd ATBNt(26.20 ang OulrRomaA® | )an Wi 1t € 0301.) way Bred arg0 °C for
4h. :é;fte? ;oré%ntratg)ny%\?@q(ﬁg\{gg pf()js16 ug v&%g p?lage(? ﬁylt%i)lrs%Q 1%5%&5(’8 8—50"14

. =7 0 1
EtOg)U,he%e?n;égtog)ﬂ dlélflthé?:%%_% ?&n%n,(iq% .a %M%\g ,oﬁ é?%ll) I,ng 3(9§ /S)m Hg\IMR

4,03 (1,
CDGH)), 08 16@d( t H),28.0H)dd, 2 H47.¢4% (dB 1HY), 4 V5 (£, ) MS (M‘EIT) =196, 198.
113 WD 2009/ 027746 PCT/ GB2008/ 050756 Exanple 133
4-[(2- cyanophenoxy) nmet hyI - N- [ 5 (1
136B+ by K?/ (ﬁllzlq}(r (ggzz% ya pji:zlr%}gl hyl( ()@ege]%ﬂ?ﬁﬁhn %%ﬁethoxy)benzamzde
SOIPI:EpafHd mfa sﬁnitlmcfashxmbterﬁ«ampﬂer 98.e HHWYDMS@dQZ&lS 06 (brs,2 H),
(hydr oxynet h benzoate (1

10.1RID 0. SR (Gt Hah GBS e (PS8 10 186 68 har p Hn 778 (5.2
d 1- _
1, TR AP 8T8 D! F07 Ry HPhRe Deadt fon e Stue) -
410stirred overnight at RT and then concentrated in
vacuo. The crude product was purified by | SCO MPLC
(20-40% Et CAc/ Hexanes) to give the title conpound as a
white solid (1.0 g, 62. Ex¥ple 3NVR (DMSO-d6) 6 3. 86
(br s, 3 H 5.40 (br s, (br s, 1 H 7.33
N-(%- B}Hﬂmdﬂzcbm-vl)@zmethvlvﬁeml) fA-( @mmhohnMvrgl_r&Q yimeetloxylbenzamide
H) S (MH—I+) 268. 133b.
4- ((2-cyanophenoxy) net hyl ) benzoi ¢ aci d
137a. 3-morpholinopicolinaldehyde

A mixture of 3-fluoropicolinaldehyde (400 mg, 3.20 mmol), morpholine (557 mg,
6.39 mmol), K,COs (1326 mg, 9.59 mmol) in DMF (3 mL) was stirred at 80 °C for 3h. Sat.
NaHCO;was added to the mixture, and then extracted with EtOAc (3 x) The combined
organic layers were dried over anhydrous Na,SQ,, filtered, and concentrated in vacuo. The
residue was purified with ISCO MPLC (30-100% EtOAc/hexane) to yield the title compound
as a yellow solid (400 mg, 65.1 %). MS (M+H") = 193.

137b. (3-morpholinopyridin-2-yl-)methanol
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nmet hyl 4-((2-cyanophenoxy) net hyl ) benzoate (1 g, 3.74

mol ) was dissolved in MOH (20 nL) with NaCH (I Sni,
wdz0/0mmad ). The reaction mxture was stirred PUBGBR2@RDS0756

at RT and then concentrated by renoval of the MeCH.

The resul ting aqueous sol ution was acidified wth HClL

%p%\hewp @3395%1‘10 offngpeplidchy r(ﬁ(é@em}s@? iyolbiMagH (15 mL)
was (35016@‘[(“) . 1‘1%31(1{_&55.]1 rﬁ% 1746’381n{di wis Sllded iPene poktidd: T mikture was
H 7.77 (d, 1 7.99 (d, 2}-&12.99 br s, 1 H. M
stirr@d\m%"lj forZQZnin:p@gcwhN.h@sl NhOH; (dinda zais -a@ded to the mixture. After

B RN S B A LA e

to ylmmhé tinegodpburded aWhite soBOCIIR f3NIY %3an MR ISOPS;) 8f25 (d,

wer e added. The reaction was stirred overni %ht at
1H) FSTSO ghdH) hed conlddn b 08ied Bt Yathid D@ e80ted SV MmpéN). MS
(M+?4?Jfg%n concentrated once nore to give
(2-'cyanophenoxy) net hyl | benzoyl chloride. To the
acid chlori de di ssol ved in pyrl dine (2 nL) and DCM (2

m), ed 5- H-|mdaz -2-yl)-2-methyl aniline
137¢ 12712 ?fg?ore @yl) ey lﬂel on was stirred

OV &1y ﬁ&&ur@tof BT m%ggioilﬁglf}rr ?@)ntléi’haﬁl | gofxﬁg Vi3 m‘ﬁ‘fotl b-

cooling to m xt'ure pour e t o wat er and
meth}l'h@lllzend t-au:hﬁmyl chbodE(3AmE30.28 Bnat) jn D@Nbl(ft Ihéinwwasdwd TEA

d i 2504
(52 Liigcartd el onh DOREE 65 o OHEGE kS Bl uisimegyor RT
for jhy sdt SO, MRk£s {dde® % tMB Gk ftMndt X tidkivg M@SDCI@P’QB%O du6 tombined

but inpure. The residue was repurif usi ng | son
Orgqurswgwdrmwn@wqum@é\%% rﬁ‘lltemét ad) coneengiatad it yacuo to yield

tIe cConpo _ 11.90 %9. '"H NVR (DMSO-d6) 6
the ! R %.qu\%ﬁﬁ\)o 8807 027746 PCT/ GB2008/ 050756
5.41 (s, 2 H 7.00 (s, 1 H 7.13 (dd, 1 H 7.22 (s, 1
H 7.35 (dd, 2 H 7.67 - 7.71 gm 3 H 7.76 (dd, 2 H)
137dy, A5 (&1 1-impidapole2-o-Jmethylplmy ol o3 1perphelingpyniging ( br
(MtHt) 409. The fol l owi ng Exanpl e 134 was
yl)m%thoéz{ a%ﬁda simlar fashion to Exanple 133

ut |Pkepardagn aQmirdhalidrytodBsanlpidd e '$t NMR (IQMSE-84)isak 32 (brs, 2 H),
VG Bx. Nane MV (M- *H NVR (s%gj7 N[5 (1
.93y, I3 o y1)) 865 b (). 7941, 3 i 7 £3 (0 ). @, s (HD). 7.39 -
7.57;(_ KRR ?%é 6(1?1 ??4)“3 ék‘ﬁ%z]l%)( 9%% "&97(?%812{) H5d% e 4. 224

2.31I-®n3}6)0Mﬂ](1\/Er}H) =48 - 82 (m 2 H yloxy)
- et hyl ] benzam de 7. 93(s, 1H) 8.01(m 2H) 8. 11- 8. 26(m

Example 138
N-(5-(1H-imidazol-2-y1)-2-methylpheny)-4-((3-(4-methylpiperazin-1-yDpvyridin-2-

vl)methoxy)benzamide

138a. methyl 4-((3-bromopyridin-2-yl)methoxy)benzoate

Prepared in a similar fashion to example 97. 'H NMR (CDCls) §8.52 (dd, 1 H), 7.90 -
8.02 (m, 3 H), 7.87 (dd, 1 H), 7.13 (dd, 1 H), 6.92 - 7.03 (m, 2 H), 5.30 (s, 2 H), 3.82 (s, 3 H).
MS (M+H") =323.

138b. methyl 4-((3-(4-methylpiperazin-1-yl)pyridin-2-yl)methoxy)benzoate
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1 H 9.99 (s, 1 H 12.47 (br s, 1 H Exanple 135
N-(5-(1
woRionizEZO| - 2- yI ) - 2- net hyl phenyl ) - 4- ( ( 3- net hoxpEEGBAI0RAS0756
2-yl) met hoxy) benzam de 135a. (3-nethoxypyridin-2
yl')-met hanol To a flask charged wth

YR T Ry RS e

mmdINP FAB, W ﬁtAgSo 31 it AN A g'gﬁs nfg90. 44%1113129(:@@@957%& 2.23

m Xt ure was en cooled to an ice
mmog Biad lftgelhmlperaﬁzlr&dlﬁ&mg L \g&smiadd e@IDM)At(Hbmm) xitag srrodst 100 °C

overpidglL S8 RpCEs V85 adlsat e BhOFS b S BN AR E0Re S Fhemhe

comBited bi @éliceiniche 4RI WPhihy(Hés NDSH, il QAG, heKediRenttRed in vacuo.
as a white solid (200

The Jesicoqs puriicARRIBRBOIG: (60800% Egihcoxaic (o7 0F] Mo EIOAC)

to yl%ldg% ifle §§m§§lﬂldﬁé Eﬂ?{ﬁ’«‘fﬁﬁ ﬁizég ime; q{%% 4 il ? Han.

(3- met hoxypyrl di n- 2yl ) -net hyl 4-net hyl benzenesul f onat e
red in a simlar fashiagn t

P
138¢. 2346 %ar{ww@xlmvﬁmz%{ Yot 2ayl)"?€éfew!b§é%%ﬂ@é ul f onat e

( E)T%%E('_‘U];rém %(fj gb}%ﬁf@ﬁ( 3 (4“@6&1%%&261% 3%6)p37r121§15§ %E)me;[)h)?é%bbenzoate
(245rmg,| 01722mnw1) mﬂﬂh@ﬂy@@en}z)amﬁfemms) WM RAEO(I0RFTA6vas added LiOH

(25 Efip 8 P61 T4 Riviare BRease & S5 g prack Sl RO §1spgne) was
addefdsto tﬂe( I'é%tld% mRufrd and‘-st%ﬂed al : quox(egmégt @)nceﬁuﬁﬂoﬁg & va@ué‘&fforded the

1H,
tlﬂe@@lmpqunél) M$(M8‘H&i ), 5. 16 (s, 2 H, 3.81 (s, 3 H),
2.17 (s, 3 H. M5 (MrH+) = 415. Exanple 136 N (5-(1
H i m dazol - 2-yl ) - 2- et hyl phenyl ) - 4- ((3- cyanogyri di n- 2-

1384/l NI(EI(hH)fM)ﬁb@BZﬂW)dﬁmethﬁ@aenyl) 4- ((3 (4-methylpiperazin-1-yl)pyridin-2-
2- (bromomet hyl )nicotinonitrile A mxture of
yhmgthaex)Rgnzamédst i nonitrile (365 ng, 3.09 nmol)

( A T%@Rﬁfé%‘fgrtgmﬁﬁle @ﬁﬁger%ﬁ@yqpér lrﬁﬂ’bws Ay Rdnzoic acid (100

mg, 803 lcmffnor) in S@le(flt) el CI3Add nhimat)iven stired atcrafiut Frer 2he sifawe
purified th 1. SCO WPLC 0% Et QAc/ hexane) to
Conwtéﬁtbont augic (s TEYFDIAYY! é‘wye??évs oG COREB g 7 g again to
g1ve %. il[i% dIﬁM%lf p%&ﬁ) 1 S/% %d&@':a/l]t%eﬂﬂ))xm%egﬁ)yi gﬂorlae H)he residue was
m1qug®bh SPQ-IHSn(ldaHOI ﬁ}}di)ﬁ-me-t]gilamlme (52.9 mg, 0. 31 mmol) and d1ss01ved ina

mix%llreg é@ﬁg&{};ﬁb@ﬁ %{rpg&rédmé I?t)mcfy anpe Xlrnlctgre was stirred at 50°C for 0.5h.

After concentration in vacuo, the residue was purified with ISCO MPLC (0-90%
MeOH/EtOAc) to yield a crude product that was repurified with Gilson HPLC (5-50%
MeCN/10 mM NH4OAc in water) to yield the title compound as a white solid (34.0 mg, 23.07
%). 'H NMR (DMSO-d¢) 810.45 (s, 1 H), 8.91 (dd, 1 H), 8.58 (d, 2 H), 8.51 (d, 1 H), 8.33
(dd, 1 H), 8.22 (dd, 1 H), 7.82 - 8.04 (m, 2 H), 7.56 - 7.82 (m, 4 H), 5.86 (s, 2 H), 3.57 (1, 4
H), 3.11 (d, 4 H), 2.84 (d, 6 H). MS (M+H") =483.
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Prepared in a simlar fashion to Exanple 98. 'H NMWR
(DMSO-d6) 615.06 (br s, 2 H, 10.10 (s, 1 H), 8.88

W@ dab9/od7t4dd) , 8.43 (dd, 1 H), 8.16 (d, 1 H), 7.B6r/6¢B3008A050756
(m 3H, 7.78 (s, 2 H), 7.66 (dd 1 H, 7.56 (d, 1
H, 7.21 (d, 2 H, 546 (s, 2 H, 2.34 (s, 3 H. M

(M:H+) _ 410. Exanple 137 N 53(91
H i m dazol - 2-yl) - 2- rrethyéé-ﬂ-@#@ﬂ%—él ((3-nor phol i nogyrid

N-(3-Pridih] dh PRt om0 ez Rk AAR)-4 XS @orpholinopyridin-2-yl)methoxy)benzamide
3-nor phol | nopi col | nal dehyde A m xture of

3- fluoropicolinaldehyde (400 ng, 3.20 mmol),
| 557 6.39 mol ), K2C03 (1326 ng, 9.59
139%1%?50 }W?lﬁﬂﬁg-’c?lgmﬁéf' s stirred at 80 C for 3h. Sat.
Na A B SroasdiBsttdn® flhdkew e @Hatgea,wﬁnmiagmc%ﬁ% bﬁ%ﬁ@
with Et QAc (3 x) The conbi ned gﬁnlc | ayers wer

ﬂuowm@an@d@hydanﬁw I 8us0 RERE) 4 M¢¢Nt( ad.), megholine (1. 046 mL, 12.01

o IR R @ (1 Mg emd Rt R IREREh  Fe T rotux

for émomﬁﬂlrﬁzd:tmﬁSvaa thyal dllowed @b cabl (RO, filyered ledugi) CellV& and concentrated
( MEH+ 193. 7 (3-mor phol i nopyr.i di n I
in "")Cﬁ‘@tt% éﬁ%ﬂd t&@i@u&@p@@w/%@?h/wes wmﬁq%geé%?@%ﬁ%@ (EfQAcC) to afford

4RO N Q2%
e 1SRy oL 0L 000 SR RBARRDUGR AR, 1B 2011077
(d, Inig) 7.31 4& 1nep3.y4 vad }E)@dﬁd(t,lmHgmmsqmmbn.: 19he mi xture
was stirred at RT for 10 min after which 2N NaCH
(I'm) was added to the mxture. After concentration

1396 NsVAL Iik bdyg s purified with | SCO MPLC
4(0 10 %Oét@”ﬂﬁéxg e)e t% yield the title conmpound as

a Wh200emobirm K@@ figgk 108 dArrged MNVR (B0 d6) b, 25 (d,

mor?%fngﬁifgg@ggﬂguy%aﬂ ﬁ%é%m]@m ’%Eﬁn O | Ul a\/x‘ﬁ@_ﬂffﬂjg%) The

vessdBu s coﬁte!d&m@pm RE wﬁtmlﬁmm d(duaw% ¥ 189 HRh ) lak B@de-HQn% single
m xture of (3-norpholinopyri ) met hanol (50

ng,
port®n2 @ hauesicion as nbt:Mmrbl@hzlémgen angl gl |to et a510; “Gefor 53 ngn before

the %gégliloar(rl’é’) o)n ol r%\l ]B%B\g??/é glﬁﬁz‘n‘l‘g} St r%%%ldrﬁgt%g%ﬁs g%ﬁeecg' forY5 min at

this t‘ﬂngiekb[t@re\&ﬂ& waik itighest traéte®WithRO AIN3 X530 mUNHFRE covibined organic
dded to the m xture and extracted with DCM (2 x). The
phasgyasiduied Wl@rlﬂaﬁ% fligyesk andreqnecriFatediingigero Wrmipud awstlﬂe compound

(©. 3&%%@1 LS A heh ound%%@éﬁoﬁﬁ@glﬁibgff%é RMEES A9 W] | £88_726 (m, 3

H) SN &; (k4 um(aiaumszm(t) 421)et h(;tI@H@nMs) AH+H(3=mesphol i n
opyridi n-2- yl)nmethoxy)benzam de

139c¢. 4-((5-morpholinopyridin-2-yl)methoxy)benzonitrile

A 100 mL round bottom flask was charged with a magnetic stir bar, (5-
morpholinopyridin-2-yl)methanol (269 mg, 1.38 mmol), and anhydrous DMF (5.149 mL).
NaH (60% in mineral oil) (69.2 mg, 1.73 mmol) was added and the mixture was allowed to
stir for 15 min before the addition of 4-fluorobenzonitrile (210 mg, 1.73 mmol). The mixture
was allowed to stir overnight at RT followed by the careful addition of dilute aq. NH4Cl1 (~ 50
mL). Additional water (~ 50 mL) was added and a precipitate formed which was collected
via vacuum filtration. The filter cake was washed with water (~ 50 mL), collected, and dried

in vacuo to afford the title compound (355 mg, 87 %) as a pale yellow solid. "H NMR
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Prepared in a simlar fashion to Exanple 97. 'H NMR
(DMSO-d6) 614.72 (br s, 2 H, 9.93 (s, 1 H), 8.32 (d,

wda 20dp/02B405 (d, 1 H, 7.94 (m 2 H), 7.83 (dd,Par/EB2008/050756
7.74 (s, 3 H, 7.39 - 7.57(m2H), 7.13
(m 2H), 5. 28(s, 2H) 3.67-3.69

OMSBrdg s B3l SD758 (0 2 &0 622 P 717 02 B 5. M 253  amy

134 4Ny ) dret hyl phenyl’) - 4- ((3- (4- et hyl pi pera
3 32|n Fl;ﬁ?pyrl n-%? 'yl ) met hoxy) benzami de 138a. net hyl

4- ((3 br onopyri di n- 2-yl ) net hoxy) benzoate Prepared in a
f le 9 CDC13) 68.52
1396? atr! 5?'51%0 g @g'%?wng%wwﬂc Edd D H, 7.13
gd% 100 L. ro&cﬂ?ott‘on? ﬂQ& v(zem chgr W1§1 e?’lgaérr%ﬂc it Dar, B(B82

mOIldhqh(ﬂBPYntldmﬁtﬁyh@h@er)beznznmllylle)(Mérmg; hl'zmn)crbgtﬂ’q@klyﬁg*é(hm) water

117 0Q9/ 02 2008 0507
095 St 183510 foy P T3Py s My gl Fih sing
overhiPOb&Bre Helrﬂg?-)almWHd)to CE&ZQ R&%n(d%ﬁcdiﬁate@ in Zad‘mh)he crude solid was
Bl NAP 278}&3@@0 45 Cs2CXB (728 ng, 2.

suspapgsid)in 18el tlh@xplrl Oéer wwh(eye@ Wae mixtgg leer¢¢ﬁnd the

0]
fen e oo SRR flobly TR Sl B8 cofRflepgna aried
vacLEttﬁ)g@e(tBe mble cdihﬁourﬂ@ﬁbhdﬁ@dir@ﬁh@ﬁ[de&ﬁlt \@40emgyr 386l %9V éH NMR
ydr ous iltered, and concentrated in va

(Dl\/fﬂ%df)ési?d%(hﬁréé Pﬁlﬁ 5 (sed HAi %t (dsed)MPLL ($8(moddd) 710/(d, 2 1)

/o ld the titl
25T a6 A oy Ry ST PO 531% 5 % MS (W) =
342. 138c. 4-((3-(4-nethyl pi perazin-1 yl)pyridin-2

hoxy) b f
1398 K (5 (LAHRgh b e ast Pl oy e oLy ey ) ber

0.72 mmwl) in MeOH (2.0 L), THE (4
yl)még’)%?bﬁ&\%gl?de%rg(l 0 n) was added Li OH (25.8 ng, 1.08

mal }Q0 ﬁliheromddmltom ek vedsi chaedd stithRTmAgrretid Istlr bar, 4-((5-

ddi ti or Li OH t
morgfagp - Pt ARE TP or ARG Bt Pt Ao rs-(11-
1m1dé§&@yl§f2tﬁéﬁ§gnflﬂl% hybidchRria® @siRg, 0 % (D MF (828-mL), DIPEA
(0. 25»@ (I]& (IHQmevld;mdl HATU)135 mgt By piraely.| Yheymixtare(wasthsptegito 50 °C
in arﬁ%ﬁ()sabtg A %‘f st1r1¥ng R rélh%lepore be1¥ )C(r)ml 5‘ & I\@' b%V Z[errELCg% AL) was added and

the rrxfurd wad cRBAdI mtp @tcaAt: r(rz - 3d thRY.r TIH donbibidd srehioxydxe vas
zoic acid (100 in SOC12 (10 nmL, 137.01

Waslilﬁql@yi)th hirre }QOrr@Q) 51{1611 @ffq:rlMg$ P quqredAhltO@(gh a bed of Celite, and
COHWE% dJ \‘:’}%"zﬁg gon 1?%(1}"[2% Htl%r’(]ie %)g(%lb%g ?&g&ﬁw@rmeh%f&l% ipLC (5-55
% MeCN/0.1% TFA in water). The material was diluted with HCI and concentrated in vacuo
to afford the hydrochloride salt of the title compound (55.0 mg, 45.9 %) as an off white solid.
'H NMR (DMSO-dg) 8 10.00 (s, 1 H) 8.37 (s, 1 H) 8.13 (s, 1 H) 8.02 (d, 2 H) 7.79 — 7.77 (m,
4H)7.55(d, 1 H)7.18 (d,2 H) 5.31 (s,2 H) 3.76 — 3.73 (m, 4 H) 3.30 - 3.27 (m, 4 H) 2.33

(s,3H). MS (M+H") =470.
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gi ve
4-{[ 3- (4- et hyl pi perazin-1-yl)pyridin-2-yl ] met hoxy} ben
waoyb/ozithori de. The residue was mixed with  PCT/GB2008/050756
5-(1H i m dazol - 2-yl)-2-nethylaniline (52.9 ng, 0.31
mol ) and dissolved in a mxture of DCM (I OrL) and
pyridine (I Orn). The m xture was stirred at 50C for
0.5h. After concentration in vacuo, the residue was
purified with 1 SCO MPLC Eqag,gi@lmeo—v Et OAc) to yield a
crude product that was repur| Wlth G |l son HPLC
N A2 b) ' Dkﬂnctdmdm-ft-l e
compound as a V\,hlte ol 3.07 % . 'H NWR
(DVBO- d6) 510. 45 (s YA rb“{lg‘“%r‘é’gbe{qg%mlt H, 8.58 (d, 2
H), 851(d 1H) 833 (dd 1H) 822(dd 1H)
- 8.04 - 2
140%tert(j7145\7] #®; ((lﬁz' mpglazoé2 yi)— —(jtethqzl‘ql{ynylgargam ﬂj)pl@nﬂ\;ar W@ate

(et o 453 S, HR,2OROBR45 P GRRRCRY RRO 1A
butolxl_'yd:ail’i)(ﬂ@szthna)b&thz)mQacrré((hy([)(pgtelr@/(i nntbl ), 651 Heinpdabol-popy24 d

b d
ety TS D el 6RO BPME (el batd BIRTA S5A04 mL.
6.32%8%10 h@fw (Wﬁpé E%l%%aéédd%d hAg th%'}gac'ision was warmed to 50 °C
f1uoropi col i nal déhyde MeCN (16

withretiytingyior phoThe eea(:tlorowzﬁs atLoweﬂZo ©dol tmﬁil e)ndam:d; K2EEE3nto brme (~ 50
659 12, 01 and t.he react

m){agou oLt Vi Font IR SorRES  a ot n rERRE Bl YR washed

w1thadrln@v‘@&’edt Witle MRS A, Ofifred,fank eBh @ trhiddl GMaH68b ViR thaRelde product

concentrated 1n vacuo to afford the crude product
whichhwastpuidisdpamgfibe® MPEC (Ewwp@fﬁom aditlecomppmt (@.210 g, 42.3

oy Lhe Q O
0 g oy vife T HIVR OMIofh 5733 G mid BT AR R 1
7. 94H)7 89 Zrﬁ 14 7471td)d f’>H§37 s@t(d Auhiy. 32'3(@ (M) (s 119%6. 99%9@ H) 2.23
( 5- mor phol |n met hanol A 200 roun
(S3Béktéﬁdﬁ9é§k ﬁwdﬁa}gé%Bwnth a magnetic stlr bar, 5-
nmor phol i nopi col i nal dehyde (0.499 g, 2.60 muol), and
anhydrous MeOH (10.38 nL). The vessel was cooled with
140@ Wi (6 g1 Batldaasn2 Mo Bbh e i iphéify 94- azmaﬂ;emmtz)ie was added
in a single portion. The reaction was aced und

A 1§ mEgg wnaflpghses charesd ivyithsg magretie gir '125, Wtrb%ﬁdf%t%(lH-
D8 Lk AL o AR AR o 0 5.

(4N)31|ﬁd)1‘vl)ﬁ&et(l§ e, et maabdlpd The hfixthtcQdes tisred aBRTrfh) 2h dilewas then
conbi

congeirylgs ggva%ég gon%fgwéégtaﬁﬁrg@% @4;3@%“&{%1&@%%«?@@@47 mg, 88 %)

o R R PSR BT 1107

(d, (1) 7.82 ()2 1) 207 (¢, 2 H) +H3 @, 24104 Gris) 2 B) 232((5.,,3 ¥).HYMS (M+H") =
3.11 (t, 4 H). M5 (MrH+) = 195. 139c.
293.4- ((5- nor phol i nopyri di n- 2y| ) met hoxy) benzonitrile

140c. N-(5-(1H-imidazol-2-yl)-2-methylphenyl)-4-((5-morpholinopyridin-2-
vl)methylamino)benzamide

A 100 mL round bottom flask was charged with a magnetic stir bar, N-(5-(1H-
imidazol-2-yl)-2-methylphenyl)-4-aminobenzamide hydrochloride (125 mg, 0.38 mmol), 5-
morpholinopicolinaldehyde (73.1 mg, 0.38 mmol), and DCM (3.80 mL). Sodium

triacetoxyborohydride (322 mg, 1.52 mmol) was added and the mixture was allowed to stir
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A 100 nL round bottom flask was charged with a
magnetic stir bar, (5- norpholinopyridin-2-yl)nethanol
w@ 289/0zg46 1. 38 Mol ), and anhydrous DMF (5. 149P@n/B2008/050756
NaH (60%in mneral oil) (69.2 ng, 1.73 mmol) was
added and the m xture was allowed to stir for 15 mn

th ddi t f 4-fl t 210 g
for 4% TR DS oI 11 dionl TG WBRF S lif o5 OB ighin DMSO
(~3 %ﬁ%@g&ﬂhh@mg Bi¥sohhep1G@ (ﬁf75*% NN, P’}ﬂ "IqﬁfA i MtS t@gfford pure

_ Addi ti onal water (- nm.) was ad
materiad that peretiped with afddy HEd swhn@hlm/vhsxaaﬂ@ I(15 elh) @dd cvmca:ntrated in vacuo

to o R edshiup s g atish ol SAEF AR, 1550 AR (omso-dg
f t1l |
5 10325 (@(r)lsivHssg@]gg UE? g@mo%g@}\;%@gglég/m 27;%04167 AR 308 55 (d, 1 H)
7.18R¢T7 BBIGOs. 507585 (t, 4 H) 3.29 (brs, 4 H) 2.33 (s, 3 H). MS (M+H") = 469.
(DMBO- d6) 68. 29('s, 1H) 7. 76(d, 2H) 7. 36(s, 2H) 7. 17 (d, 2 H)
5.14 (d, 2 H 3.73 (t, 4 H 3.13 (t, 4 H. M (MH)

= 296 139d. Example 141
$ GJlohollnopyrldln 2- ylgnetﬁoxy)ben20|c acid A
tert—brm 24((4~ - ppidazoin2f Y rd pneihy lqashpmgy hmqm}mathvlbmverldme-

stir bar, 4-((5- )
nor phol i nopyri di n-2-yl) né‘lgﬁ%)%zom trile (345 ny
1 17 mml) Et0—| (3.70 m.), water (0.935 ni), and

, h
r eﬁ DRSS Qiﬁﬁ’gﬁ@ Wle?\ﬂe‘;ﬁg@??)é{ﬁg‘;%rZ\ﬁgéﬂﬁdmé‘?ngh%dl) -2-
met%’ilf*%ﬁ% 5 %fﬁé%gﬂ@qﬂﬂgﬁ LR A o e

(bromwhieghydiphipetidencnii- a(atrbcm@la/t/aﬁ?ﬁ thg dr.@tmand), 1Kb€03 {200mg, 1.45 mmol),

Mo mig N S dn il e Rabit T Rhine gingaseq fb80 °C with
sm‘%tfbmm&%@ B%édllb%d Ry S RENR P! T nﬁﬁﬂu?e &v%@uﬁu@d RASEO

2(8 6 12.67 (br s
MPIy (20% Me(QH/E H):) tp. a‘ffg)rd tlﬂe tglr cpmpognd-gﬂ? M 63d), %2 a&H}n off white

solid EPNYR gSMI-30) 54 (s H) 03338, {1y 7888, 2 7 SV ED.70 0, 1

H) 7%2((% (Hjlﬁl (@azﬁ)sﬂ;wl)?,ai '(ﬁ%t@ﬁ)mzmwb}gslém { $rymornkod 1y 1.98 —
opyr yi ) met hoxy) benzam de round bottom
162f(haél<H)/h%6 @h%@é@%ﬂ&éﬁlﬂééﬁeﬂ\ﬂ%(lﬂﬁﬁ) t—ra491 4-((5-
nmor phol i nopyri di n-2-yl ) met hoxy) benzoi c acid
hydrochl oride (83 ng, 0.24 nmol), 5-(1H
|m dazol - 2- yI) 2- et hyI afixhinl mqplrochl oride (49 6 ny,
24 mol), DMF (0 nmL (0,250 ni,
qur(\S ~( lalrﬂmldmmﬁdhﬂ mﬁﬁhvlnheml)rﬂwmmendmrg whsn@ﬁhnm)b%@mlde
heated to 50 C in an oil bath with stirring for 4h
bef ore being cooled to RT. Water (- 50 nL) was added
and 50 mé. nouxd blaste)mvﬁSSkewﬁsr datgd with Himaphade s(izbat, Bor- lmm 2-((4-(5-
The co Bed organi c extract brin

(1H-jeylagoly2-yyrs “waihg DS %nOErlDrrhee?@S%@ﬂwga@ﬁﬂgms eldcaa‘?oxylate (111
mg, 6@'3'&&01)%0?8%@? Lhatrd (N iy QE)QQHJ Q i, &l1g, lb%ﬁf)u%e mixture

product, was purlfled via G |son HPLC
was allowed to stir for 2h at RT before being concentrated in vacuo affordmg the title
compound (91 mg, 94 %) as its hydrochloride salt. "H NMR (DMSO-dg) & 14.91 (br s, 2 H)
10.04 (s, 1 H)9.12 (brs, 1 H) 9.10 (brs 1 H) 8.12 -7.98 (m, 3 H) 7.77 (s, 2 H) 7.54 (d, 1 H)
7.09 (d,2H)4.06 -3.97 (m,2H)3.93(d, 1 H)3.50-3.34 (m, 4 H)2.77 (t, 2 H) 2.32 (s, 3
H) 1.86 - 1.67 (m, 4 H). MS (M+H") =391,
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% MeCN 0.1 % TFA in water). The material was diluted
with HC1 and concentrated in vacuo to afford the
whyapozithori de salt of the title conmpound (55.BCTGB2008/050756
45.9 9% as an off white solid. 'H NVR (DVBSO d6) 6
10.00 (s, 1 H 8.37 (s, 1 H 8.13 (s, 1 H 8.02 (d, 2
H 7.79 - 7.77 (m
4H) 7.55(d, 1H) 7. 18(d, 2H) sE3ampleldds 75 3 73
N3 AR d3 913212 AR edd)-4 L B1-m3thlpip VR -Myile tiroxd Tidnzamide
120 WO 2009/ 027746 PCI/ B200as/ 0o0/56 EXanmple 140
N-(5 (1

Sk Y S SRR o SR RIOEBH, PO i

-ylﬂi(n&ﬂ(l}‘lbhdﬂﬁ)dﬁ@bergim 2-ylmeth0xy)benzam1de hydrochloride (115 mg, 0.27
- et hcm£ | car bano henyl car bamate A 50 nL

mm%d\‘l@ﬁlkidﬂ £ formakich S@ iopi(9 ral hagyweterle Teimixture was
allm&&[ t](_) gié %relrott}nnbagltd?}ﬁj Cs%rdﬁl 1¢ oﬁ%%&%?l?(ﬁ%?&@f f'iql;‘f/% ql) é?omﬁl%% was

anili
adddayshd aedhimintindey {sQul1265d g; stﬂr @61 a7, T]ﬁl[\/ﬂﬁn(tf’orelﬂasmb)lcen&ﬁtéd in

DI P 1.104 ol 6. 32 mol ). HATU (0.
vacm&f?"éég& _giil 0 MR R AN VLS il i sl which
was WMssBved in" NikOSr %QﬁL)6 Breatdf @vﬂﬁﬁ‘@f{'@?ﬂl E{Y@§a&| (IS‘?H@da HQ:OE%Itrated in
to RT and was -

ouréd into brine
vacu@xb ragiotde thoytdnodiit dtitie s(llz of(th501tlmg))mp6h1m (d@ﬂrtnmg; gd %or zg;aanwh:lte solid.

o R ESE- %?%“53% 1 506 sy hBE 0B 1T The. 4 g7 - .04

N
(m, ??1? t(ts’he ? g@iloﬁ Z{(J)%é@dz th'@g %Mﬁ&;} gagaﬁz?é% iR, 4 H)
2.790f 2.7 htint 18 @mzc{s, 3 H) BIBR(, BI\IEIJ 86)- 1685120, 23, SMISTMHH) = 405.
9.82 (s, 1 H 9.69 (s, 1 H 7.94- 7.89 (m 2 H 7.71
d, 1 H 7.58 (d, 2 H 7.32 7.19 (s, 1
é.99 (?? 1 H (2.23 (H)s &ﬁ?lﬁé—]@(i 9 H).(Slvs(mm)
= 393. 140b.

N (5- (1 HNabdaEahn @ivb)-2 24 e hivivibteayl) 1- 43 -apidebsnzam d

e A 100 nL round bottom fl ask was charged with a

magnetic stir bar, teM&MQH_Z@SLQELH

i m dazol - 2-yl)-2-met hyl phenyl car banoyl ) phenyl car banmat e

(200 ng, 0.51 nmol ), and HC1 (4N) in D oxane (5 ni,
144al431(tm‘fdiu)yldzﬂ>'h@ylmlﬂamy)€2 sy tyiridied at RT for 2h and

h

hy dPGCRINGHE QL S Bredia-2it oo (B amttind St P shrogighenyisilane
(3.528nL, %.7@%19613 nY\bM}e(ﬁ)%WW% ma@wm%a%o@@g %01g5 29151 mmol).

(br’s, "1 H 9.98 (s, 1 8.14 (s, 1 H 7.99 (4, 1 H
The Thi9@rg etas Qirtdd a7 RT7of 20 niin kf)d AtFFofekntrating inAa0do, (e residue was

: , . H 293, . 14Qc,
purifed b (Y M08 OB i o 495 pesmmrppgh lories
oil vEHIM fuhdd-idto kiRl Bt S BENAEAT dernight (2.33 g, 73.1 %). '"HNMR
(CDCl5) 8 7.94 (dd, 1 H), 7.55 - 7.67 (m, 4 H), 7.34 - 7.42 (m, 2 H), 7.25 - 7.34 (m, 4 H), 6.59
-6.71 (m, 1 H), 6.49 - 6.59 (m, 1 H), 2.58 (s, 3 H), 1.05 (s, 9 H). MS (M+H") = 348

144b. 2-(bromomethyl)-3-(tert-butyldiphenylsilyloxy)pyridine

A mixture of 3-(tert-butyldiphenylsilyloxy)-2-methylpyridine (2 g, 5.75 mmol), 1-
bromopyrrolidine-2,5-dione (1.178 g, 6.62 mmol), (E)-2,2'-(diazene-1,2-diyl)bis(2-
methylpropanenitrile) (0.189 g, 1.15 mmol) in CCls (20 mL) was stirred at 80 °C for Sh. After
concentration in vacuo, the residue was purified with ISCO MPLC (20% EtOAc/hexane) to
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A 100 nL round bottom flask was charged with a
magnetic stir bar, N (5-(1H
WO paodazohe 2-yl ) - 2- net hyl phenyl ) - 4- am nobenzani BET/GB2008/050756
hydrochl ori de (125 ng, 0.38 mmol), 5-
nmor phol i nopi col i nal dehyde (73.1 ng, 0.38 mmol), and

affor[f)l.c%/'% {iﬁﬁg&}l%\‘%{@ 33312%@0%%&5 %iﬂeﬁﬁ??ﬁ%@ff @%%ﬁgﬁaﬁég@g&ndmg at
RT %}r bg élflgéo VG 2D09/ OZAERR @é%@%/(ﬁ’@@ ) 7.5‘30!7.%“%@}4 H), 7.35 -

ore~’bei ng concent r d 1 n vacuo. The obtain

7.4490l, A WAL 7 di7sEalny,dd ), 6. TONBA 1 H), 63v2ndd) 1 &h 4. peics, Rited 1 B &s, 9 H).

i | on_HE C (5-75% MeCN 0. 1% TFA in water) to afford
MS&PLEI)ﬁ'é rial that was treated with a 4N HCl1 sol ution

in dioxane (5 nL) and concentrated in vacuo to afford

the title conpound as the hydrochloride salt (75 ng,
144@Q V1594 H-imdasiNR - IoNB@eidBlphere )10 Ghdsoxybyiin®-37 (s, 1

8.13 (s,,1 H 804 (d, 2 H 7.80 - 7.74 (m 3 H

yl)’”lfz?hgéy)%ﬁfz%% 7.18 (d, 2 H 5.31 (s, 2 H 3.75 (t, 4

H) A3mAQurelor 25(brondhetRyI$3-({-bidy kdipheMRsil A6 800 mg, 1.41

Exanpl e 141_f(ent-but %/&:23( 4-(%-§Lyghﬁ %kﬁ)y ® y
mmq%\),iW@‘éﬂ@lm@awlﬂ-zl)r%mﬁwgﬂsﬂéﬁw-é ErroDenzpmédiody Y e Ayl mmol)

ond L ROPET L BRI PRSKLO it 1 POT o bl 50 798 e
80 °@ELIMH. phignehtioh-msdhaxyadzatd e oy dralsiny A fQr &fblingod RT, the
s s e BT s CoBauignd st T Fh ket vos
puri AL R 30RO ST R o T
compbiread wititccwbld 160 Rig, 23108 %), XHLINMRMBMBO-d4) i5ed3 gy, 1 H), 7.88

[ S MPLC (20% MeOH/ Et QAc) to afford the title
(dd, d dip A dmy %(ﬁz) h§2 (63.10).0h3 TdddahHof §24sh d 4. &P i d:20 (. 1 H), 7.06
- : ( . ( : (
M R RSl T Pl 533G T s 18
2 HY MSZMHH3=9P1- 3.91 (m 2 H) 2.90 - 2.88 (m 1 H)
2.23 (s, 3 H 1.98 - 1.62 (m 4 H 1.36 (s, 9 H 0.99
- 0.82 (m 4 H. M5 (MH+) = 491. Exanple 142 N (5-(1
Hi m dazol - 2-yl ) - 2- net hyl phg,f;,y{,]%]eéiz‘gpi peridin-2-yl neth
oxy) benzam de A 50 nL roun ottomi1lask was charged
wi t h M-[pef i eimidazak-2vDymethvé-phertylil-¢iphonaxgypytigine-3-carboxamide
(1H i m dazol - 2-yl) - 2- et hyl phenyl car banoyl ) phenoxy) net
hyl ) pi peri di ne-1-car boxylate (111 ng, 0.23 mol),

145VeOA H-mitkaal- 210 2H6e ADLiline di oxane, 4 mi, 115.19
The m xture was allowed to stir for 2h at

gg?lla)% 40 i Figl wanedded ﬂahr@@wjrlﬂiwi,ta@%olaﬁlf% & Hy'% Iri@wtl)!?gtr%ethyl-&
AR L oy gy ls 0 b oy Ky

39.2( mimsl) il didkar®. (8O by tosgite &pol8rldsd suspenéi8n.( Whe Bablion/mikture was
dilut(ea ,Vvit%l vl\;!c)lter7(l.554m£()j.' A%terH?)ubbling through N, for 20 min, Pd(PPhs)4 (2.269 g, 1.96

mmol) was added. The reaction was heated at 110 °C for 50h. The solvents were removed
under reduced pressure and the residue was purified by ISCO MPLC (10% MeOH /DCM) to
give the title compound (0.68 g, 30% yield). "H NMR (DMSO-de) & 2.07 (s, 3 H), 4.91 (br. s,
2 H), 6.98 (m, 3 H), 7.21 (s, 1 H), 7.65 (s, 1 H), 12.13 (brs brs, 1 H). MS (M+H") = 173.
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7.09 (d, 2H) 4. 06-3.97(m 2H) 3. 93(d, 1H) 3. 50- 3. 34

(m4H) 2. 77(t, 2H)2.32(s,3 H) 1.86 -1.67 (m 4 H).

%S

W@ boobte)77#46 391. 122 WO 2009/ 027746 PCT/ GB2008/ OBOWE82008/050756
Exanpl e 143 N-(5 -(1

H-i

m dazol -

145%%«2%@%%?2—@%5@@ @eengéﬁ P

In a Do QI;f_L (b dRd 8L(1 H-imidazol-2-y1)-2- methylamlme (0.07 & 0.40 mmo]) in

) - 2- met hyl phenyl ) -

4- (piperidin-2

2-yl)-2-nmet hyl phenyl) - 4- ((1 nethylplperldln

sk

und baotto
car oxamide

Xy-pyridine-

-yl met hoxy) benzanmi

2-y
pyrldltae ﬁya ndohb ghicdeyellowSuspension 2 B-pheneiynicokb @ chlorile (.1 03 g, 0.44

)

Fen it B RadR

Iutlon

6‘ W& SU
reduS@ipreEBuey, Wtﬁimwdslpﬁﬁﬁ%%

added and the m xture was a

?/3}1

wed

8 E%T%&Ef(“}ﬁhﬁ \Agﬁ;tar %q{lgﬁrlﬁratmn under

RBn HPLET7(MFON)1 0\4@131 NH4OAc in

to stir for

watqgyrto grhfethmtlklte grapay @dHd ent/ P&t Bigldn H\I\H\éBdD%%O d6) 8 225(s,4H),

7.00R

uri ). o0

pure

) 720% a:” o 4 k&1 g@o §’§ P@CWﬁ(ﬁ/gggf, ?g‘l n(ﬁ%i'el H), 7.92 (s, 1
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aft concentrat g vacuo, therresidue—was
pul MRS TBYMPEEE2RBIC (10- 2006 Et CPelshexans) oto wiehsl 721 .2 1),
t he ti.h{equtp@ﬁmyy]ng_ as a collorl ess ‘whi¢h turn
14i7nt o a white solid affter ??t angl6ilng 7a38 (m'ldﬂbe? ﬁﬁgﬂntlH) 7.91 (d, 1 H),
7233 g, nyth o :
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25&@5‘?‘%‘“%@@@@6 6.71(m 1 H), 6.49 -1§0@% (my 1
H) | 2. 5Bcdrboxamith), 1.[05 (s,| 9 H).|Ms (MrH+) = 348
144b.
2- bg;ﬁ egﬁ MYl grt - butlyl di phehy? 6 ByDokyy by Citdh A3 (m, 1 H),
A i e . 10063 LD TG (40731 (o4 1),
148- ( t erf-iidaybidi- gbeznyl s34 oxy3212- et i d g,
5.75 mmol ronopyrrolildi ne-2 574;Ii(drheHI T.9178, gH), 9.89 (s, 1 H),
6. elzaeﬁhﬁbp;eny(]@nzzmzde(di azene- 1, 2-diyl)bi sﬁ%
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154

N-[5-(1H-imidazol-2-yl)-
2-methyl-phenyl]-3,4-

dimethoxy-benzamide

3374

338

2.25 (s, 3 H), 3.84 (s, 6 H), 7.11 (m, 3 H),
7.35(d, 1 H), 7.59 (d, 1 H), 7.66 (dd, 1
H), 7.74 (dd, 1H),7.90 (s, 1 H), 9.88 (s,
1 H), 12.62 (s, 1 H)

126




145b. N-[S-(IHimdazol-2 yl)-2-nethyl phenyl]-6

phenoxy pyridi ne-3-carboxamde In a 20 nL vial was
wa@odwemd2B4¢ 1H i m dazol - 2-yl ) - 2- et hyl ani | i ne ( OPOTGH2008/050756

0.40 mmol ) in pyridine (1.0 nL) to give a yellow

suspensi on. 6-phenoxyni cotinoyl chloride (0.103 g,

0.44 . I s, .added and t he reac! was stirre
The dpltyisen E@éfw&a ACSOVEL Bl F SHM R IIOR R egPle 139 uilzing
comﬁfe?&ﬁﬂfﬁﬁaﬂﬁlﬁl@ sfaft ﬂé&h&’t@néﬁ@s purl fied by Glson HPLC

NI:IéLQAc_uJ_\Aa er) to give the title

corrpound (0.011 g, 71.5%vyi el (MS 'IH NVR (DMSO-d6) 6
2125 (s, 1 , 20 (d, 3 7 (1
Exq | h ( é@“% Sﬁﬁ‘? @'*9% , (7 74 (E')dHPIM%@%Pm)
7. 92 (s T A, 5 3~ (aa" T F " BAL e T H), 118 @75 TH), 1007 .
(<>N[.”5 Q-HH-milaaszz()b} s., 1|lH. M3 (MtH+) = 371. The

Exanpl es 146-154| were pr &pa¥-&d(si h 1, 8il#i(4,drH), 8.02 (d, 2 H)
s e

f AdPd4145  ut Iizing raial L

159721 FRMiRbALhLN Talierdea 2 R BV - 777 ors. 11D
2 H))pyﬁdlﬁ% o ]aEl;J - g (1H 72562(7d (), 3.18id, 27H)L@ 31 (s,2 H), 4.0
8, '1 Hﬁ%ﬁ?ﬁm} Bﬁ% i mi dazl - 2 yI yd, z’l?%ﬁkﬁ;ﬂ(d é@fz 330 (dd 2H),3.17 d
e 8.30 (d, 1 H

10.22 (s, 1 H), 175 (s, 1 H I\E [ 5- %?{)(%9](8%{)234(831{)

H i m dazol - 2- yI) 2.32 (s, 3 H, 2.72 (s, 3 H, 7.21
The g_f%l.lﬂ)\?vmg) Eiatzzl-glgeg_?%v&;ashgrgpellrﬁéﬁﬁyg sgmlngfpsl@og(iti) gxggpl(:n] utilizing
Comi(]“ehl‘)1 nateliCsfitdmaiiet 400 0 1 1y
arboxam de 3-di net hyl am nCMSI—[S 2.25 (s, 3 H, 2.97

(s>, 6 H, 93 (m 1 H) 8, (lH i m dazol 4
Ex320. 4 3211‘137“190 (s, 1 YW~ é\%* 1 H, 7.31 (W)th(%ﬂ)’m)
met hyl - phenyl [ benzam de (. (4 (dd 2‘!28( 3&1_13 Q%q_gsl 3I'H) 3.76 (s, 3 H), 5.3
9/ 89[$512Mifthyl-18- 47 (s, L H 125 /
PCT/ GB2008/ 050756 NS (d,2H) 7.19 (d, 2 H), 7.43 (m, 2 H), 7.57 (n
imidazol-4-yl)-2-
156 41249 | 413 [2H),7.77 (s, 1 H), 7.90 (m, 1 H), 7.99 (d, 2 E

methylphenyl]-4-(pyridin-
ylphenyl]-4-(py 8.05 (s, 1 H), 8.63 (m, 1 H), 9.88 (brs, 1 H).
14.57 (brs, 1 H)

2-ylmethoxy)benzamide

Example 157

Hedgehog pathway cellular differentiation assay

The ability of compounds of the invention to inhibit the Hedgehog pathway can be
determined by the following cell differentiation assay.

C3H10T1/2 cells were plated into 384 well plates at a concentration of 5000 cells/well
in DMEM/10% FBS. The following day the media was changed to 20% conditioned media
(low serum media DMEM/2%FBS + Shh ligand). Compounds were solubilized in 100%
DMSO to a concentration of 10mM and then serially diluted three fold in 100% DMSO. The
highest concentration in the cell plate was 30uM and the lowest was 3nM. The compounds

were then added to the cells. Cell plates were incubated with the compound for 72h and then
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Ex. Name MW (MrH+) 1H NWVR (b ppm) N [5-(1
H i m dazol -2-yl) 2.22 (s, 3 H, 2.93 (s, 3 H, 3.34

w@ ;09221  2- net hyl - phenyl ]-2 4.25 (m 2 H), BCTEBE@S/050756
1 H, 6.99 (s 1 H, nethyl-5-oxa-2 149 348.4 349
720(s 1 , 7.31 (d, 1 H, 7.37 (d, 1 H,

0] d d, , (.70 d, ,
assaﬁ@%' 4'90 gh?lﬂsgfp??d@ﬁmﬁ%}ag Bﬁiz Ebﬁ?a%bwte( 33 l§é11ye 'éPterﬁh of
1ncubation1 ale‘]rﬂec(éwag-aéﬂlratehl‘f{o?n (h}t%ellmlﬂﬁ%ﬁ?éhea With)30 A APBSS :PBS was

asp1®l fﬁghe.cp}h@zmd ]5 ofgzxm&oﬂl lysigBuffferds addedon @ thezeells. The cell

plat%dt e}lth(aa E;%‘u?a?tg& at %ﬁ ijeég(g I f l gsrtgqlgstf?% gt)oBél{rrceﬂ 1ys1s "H)té plates were

then3hHdducRmd BE. Hhe sﬁ@s‘u‘hﬂe s(o$ut10h cHhtamllZg §1Qp ﬁﬁlmé/nﬂ) 11Nhethanolamme
11513}&1 H i m dazol - &1 3 H, 4.32 (m
buf 9 BawasAheyy added .Oﬁ@t g |lys9¢l1 @@Hp} JThe, phitgs Weye Q@ubgtegh)it 30 °C for

colofgieliuopt v o w6 Aot goa sl Topperpyt npigon and 10
valué w38 ti{es), calcubdyed fQorﬁ 1he( ahsoribahbe data/uSngd at dar & p@cdures.

car oxam d‘; r@é PEOVGFSW GXP r§§08{98m} ssﬁowﬁan ICso of less than

npij:ste
abodt @’()W oi:fnze lr%ﬂ@ tﬁ%hﬁvmg%@%; ;fél%gl%tazl%%i ﬁi sho%vn"ﬁl Ta%le@
TAB]}EZ? 91 (s, 1H), 7.96 (s, 1 , 8.04 (s, 1 H),

10.13 (s, 1 H), 12.48 (s, 1 H)

N-53tH+mdazol -2-yl)- 2.24 (s, 3 H, 3.61 (q, 4 H),
Exam q (Myso M) | 153 2-net hyl - phenyl ]-6- 363.4 364 6.94
(d, H) o (s, 2 H, 7.33 (d, 1 H

1 H) —1 ,
ﬁDrphoI i 12 ylt-pyridine- 7.73 (dd, 1 H, 7.91 (s, 1
H, 8 12 (dd, {1 3-carboxamde H), 8.79 (d, 1 H), 9.79

1(8S, 1 H0.03

20 <0.003

Percent inhibition at 3 uM for all examples disclosed herein according to the assay

describe above are shown in Table 3.
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N-[5-(1 Himdazol
7.11 (m 3 H),
WO 2@5/0¢d46 1 H) ,

di met hoxy- benzam de H),
9.88 (s,

1H,

12.62 (s,

1 H 126 WD 2009/ 027746

PCT/ GB2008/ 050756 The foll owi ng Exanpl e 155 was
prepared in a simlar fashion to Exanple 139 utili zing

commercially available starting materi al s:

M5 EX.

-2-yl) 2.25 (s, 3 H, 3.84 (s, 6 H,
154 2- et hyl - phenyl]-3,4- 337.4 338
7.59 (d, 1 H, 7.66 (dd, 1 PCT/GB2008/050756
7.74 (dd, 1 H), 7.90 (s, 1 H),

TABKGE® MV (M-H+H) 1H NVR (bppm) N-[5-(1 Him dazol -2-yl)
14.97 (br s, 1 H, 11.20 (br s, 1 H), 10.07 (s,
2-net hyl phenyl1-4-{[5-(4- H), 845 (s, Hy, 8 14 (s,
1 sz .fa;i_alb@uqnzt H 155 net hyl pi pgrazi -1 - 482. 59 483
Exgmp @)j 7|78 (s, 3 H), 7.77 (br $, 1 H.
yI)pyldin 7.56 (d, 1 H), 7.18d 2, 531t (s, 2
::g, 4 OyI net hoxy} benzam de |(d, 13 H)| 3. 5{84(d, 4
, 3|3 09,2H), 3.17 (d 2 H). 2.79]|(s, 2. 34
(s,—3 l—l) The folllow ng Exanpl e (156 S prep a
simlar faghjon tto Exanple 1 utfl |zlpﬁg n?ézr(glally
avai l abl e starting materials: M )
THNVR(bppm— 1 [ 5- (1, 2- di net hy Izbl- 2]28 (§g,,13 H)|,
261 (s, 37H), 3.|76 (s, 3 H, 5 3 i m dazol -4-yl)-2](d,
2 H,[7.19 (d, 2H),7.43(m2|—|) /b(n 156
thy| phenyl ] - 4- (pyri di n412. 49 41323 H | 7.784s,
Ei;e,? %1 Hi, 7.99 (d, 2 H 805(‘5.1H) 863
m—HH \,.QQ (Br s, 1 H. 2-ylnethoxy)be 1 de
131.57| (br 3.8 1 H) Exanpl e 157 Hed g€éhog| pat hway
cellular differentiation assay fFhe—abiHty—of
conpopinds of thel|invention to inhi k3t the Hedgehog
t hway cdd-be
24 81.1
7 70.8
25 79.5
8 66.5
26 75.7
9 60.5
27 76.6
10 63.5
28 91.9
11 75.0
29 75.3
12 74.2
30 80.1
13 64.9
31 27.9
14 79.2
32 54.1
15 80.7
33 54.7
16 68.6
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2 72.3 19 52.0 3 67.3 20 58.1 21 73.4 4 65.4 22 60.7
568.8 6 65.7 23 73.6 7 70.8 24 81.1 8 66.5 25 79.5
w@200/037726 /5.7 27 76.6 10 63.5 28 91.9 11 7BCDGB2008/050756

74.2 29 75.3 13 64.9 30 80.1 31 27.9 14 79.2 15

80.7 32 54.1 16 68.6 33 54.7 129 WO 2009/ 027746

PCT/ GB2008/ 050756 34 69.4 52 79.8 35 76.8 53 80.4 36
26.9 54 77.5 37 38.2 55 84.3 38 24.2 56 67.4 39 7.8

57 73.6 40 6.5 58 86.2 41 51.9 59 82.5 42 79.4 60

98 (143 8718..14 61]82.1 48 84.7
71 84.9 &9 72.7
72 - 90 61.5
73 85.8 91 80.4
74 76.2 92 76.0
75 77.8 93 79.9
76 77.6 94 56.7
77 86.1 95 47.0
78 75.1 96 79.8
79 85.9 97 81.9
80 57.1 98 78.4
81 78.8 99 29.9
82 68.6 100 82.7
&3 15.1 101 83.5
&4 79.6 102 87.1
85 78.8 103 85.6
86 85.7 104 -

&7 74.8 105 82.1
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44 80.7 62 76.9 45 80.3 63 79.8 46 81.9 64 79.6 47
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133 77. BCT/&BG008/050756

75.4 136 77.0
121 77.8 139
85.3 132 WO
3 150 19.4 14

herein are hereby expressly incorporated herein in their entireties by reference.

Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more than routine

7

3
6.2

ons

y
[

an
he

experimentation, numerous equivalents to the specific procedures described herein. Such

equivalents were considered to be within the scope of this invention and are covered by the

following claims. The contents of all references, issued patents, and published patent applications

cited throughout this application are hereby incorporated by reference.
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equi val ents were considered to be within the scope of

this invention and are covered by the follow ng
w@b@vnoe774dhe contents of all references, i SSUERPCT/GB2008/050756

pat ents, and published patent applications cited

t hroughout this application are hereby incorporated by

reference. 133 WD 2009/ 027746 PCT/ GB2008/ 050756 WHAT

IS CLAIMED IS: 1. A conpound of formula TA.A A "A

R.(~A 11 1R NP ORISR R4AITA wherein - -

- - represents a single bond or a doubl e bond;

WHAENE esanmtsrassi ngl e bond, a double bond, a triple
bond, or when X or Yis a direct bond represents the
absence of a bond; R, R2, R3, and R4 are each

L. n@éﬁ@ﬁﬂ@%%?§b%%ﬂ%5%ed fromthe group consisting of
hydrogen Cl . 6al koxy, CL6al koxyd _6al kyl, CL6al kyl,
am noCl _6al kyl, C3_gcycl oal kyl, cyano, halod 6a|ky|
hal ogen, hydroxy, sulfonyl, sulfide, and t 6,\mnth
the proviso that either R2 or R3 is Z o~ W- v 4

each Wis independently sel ected f{ﬁe

consisting of CRRO, NRIQ N, 0 g S, \Whexér 10 is
sel ected fromtge grdup cHnS|s of hydrogen,

Cl_6al koxy, Cl1_6aly Z6atky ! CL6al koxycar bonyl |

CL6al kyl , ami di no, 'no, aryl, carboxam do,
cyano, hal od Ky akogen, heterocyclyl d _6al kyl,
C3. 6¢ycl oal kyl, “hydrdxy, hydroxyd 6alkyl, nitro,

sul fide, R,

IA
wherein
“~°~ represents a single bond or a double bond;
— represents a single bond, a double bond, a triple bond, or when X or Y is a
direct bond —— represents the absence of a bond;

R, Ry, R3, and Ry are each independently selected from the group consisting of hydrogen,
Ciealkoxy, CisalkoxyCealkyl, Cisalkyl, aminoCi_salkyl, Csgcycloalkyl, cyano, haloC; salkyl,
halogen, hydroxy, sulfonyl, sulfide, and thio,

with the proviso that either R; or Rs is Z;

W.
e

W\( \/\ﬁw

cach W is independently selected from the group consisting of CRj, NRjo, N, O, and S,
where Ry is selected from the group consisting of hydrogen, C;_¢alkoxy, Ci_salkoxyC,_¢alkyl,
Ciealkoxycarbonyl, Ci_salkyl, amidino, amido, amino, aryl, carboxamido, cyano, haloC,salkyl,
halogen, heterocyclylC;_ealkyl, C;.¢cycloalkyl, hydroxy, hydroxyCi_salkyl, nitro, sulfide,

sulfonamido, and sulfonyl, or
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sul f onam do, and sul fonyl, or 134 WO 2009/ 027746
PCT/ GB2008/ 050756 two adj acent Watons can be taken
wo ogebtmns with their RO substituents to form BCT/GBe@S/050756
second ring, wherein the second ring is selected from
the group consisting of aryl, C3_gcycloal kyl, a 5- or
6- nenbered heteroaryl, and a 5- or 6-nenbered
heterocyclyl; qis 0 or 1, where if qis 0 and two
adj acent Watons taken together with their RO

S Uta%tddla'égrﬁt\ﬁ afoisBad be RIKEY ?dg@th%leévﬁﬁ e K, F QABstitaentd fPtéRN a fused
consi sting of benzi m dazolyl, benzoxazolyl,

secotybi ticerbihy sccoad dng exsgleoicd pﬁlg@m iy lgroup Isehsigiing|o§ asl, Gneycloalkyl,
acent W
a5 étéélirlg&{? %ﬂﬁé hg{? Ilogﬁ@'t} anh% ¥¥1étnﬁe n%ere@{h%te%é&&g@ JI tuents form
a @mKhnMaWMmyl then at |l east one Ais N, and if g is
VV|s CRILO the ato
R85 T BteReTainy ey trandSe s Stk CBR BT farm o

blcycﬁ@%]?éwedrfrd}ﬂ teedr&Gt &ﬂsfstﬁxc%mtﬂaﬁzlﬂﬁ@u@lyp BBSoshiong, Rhz@&hfzolyl, and
or 6-nmenbered heteroar - or 6-menbered

oxazplepyidydyhgngt leaggpre A 1§é‘1I ected fromthe group consisting
Oflfgllg(yltwowla& a@iﬁ \%Xla?l F\xhﬁbfﬁg?%e B)%te @Wltﬁﬁleﬁ’qﬂo
y sel ecte rom e gro

re ’each i ndepen ent
substitoerss ﬁmmrvg]wioxh}y@dagemt leaSi Gwl Ao N, aadi no,

B TCIRL CN L LT e EE S ma

substit@tmie foyn a ssdoR@kiag BelBded Kok doay €orRERg of a 5- or 6-membered
i ndependently selected fromthe group consisting of
hetergarygandgn or QengmbegphhatspeyRl);, or one of X and Y can be

a Rl &8qbctbPRm tmbgﬂau eam@gqngaf amgqol&&%@l AR0d an&m&gén

are each |ndependent when ) oi ned
t rRpRe, Bxomd RoXragagh mdap@delabrsetecteééuitm fhle Igrcamdsomlgmgmé hydrogen,

C1_6a§$’ thand E(p %?oéky% a(fs % X()():/% eda/a&{golge]d? 16a%?rpﬂﬁog&n§ﬁlﬁaé rs]tctllfonyl and

sulfohﬁhfd@l 6a| kyl, hal ogen, and sul f| de each Ais
sel ect ed

omthegr up consisting of CR13, | 3Rl 3,
Nm@enmne@%y angess; bougkohard 3 Arecach |1®&P@diemfyowfR WéFﬁmﬁlﬁ group
consfs be@'S"%(BfNﬁﬁg&ml RE‘ i8Rk 69 XYand & cz@ﬁiekaodi%@mdﬁﬁ
G 6al koxyd 6al koxycar bonyl , G 6al k

yl
a w@@mylled\hy ndou‘%lﬁb@ndwé{ andn ais, eadmnﬁ@endenﬂy CRy1,and
RGBT, Aolary Aokt car boxan do
d6a 3{ yl al koxy, cyano,
haéaoER—l 16aa]k1liyl_> arel@aélmgéepenﬁmitl@rsdeg/tedl ftbm the group consisting of hydrogen,
eter C)(/lﬁ(lPi | C. 6al k te oc%/lgll I Grggal XY,
Crafl oSy SRy B okl IR SERMAE it r o,
sWabh deis s&éﬂté@ﬂ?&ﬁt%o@;ﬂé’otﬁiﬂﬁﬁ@@ﬁ@mgFCRéRQ, RR:IN, OhgdEs;
each Ry; is selected from the group consisting of hydrogen, C;.¢alkoxy, Cisalkoxyamino,
CiealkoxyCiealkyl, C;.¢alkoxycarbonyl, C;.¢alkyl, Cisalkylamino, amidino, amido, amino,
aminoC;.¢alkylamino, aryl, aryloxy, carboxamido, C;.gcycloalkyl, C;_scycloalkylC;_ealkoxy,
cyano, haloC_ealkyl, halogen, heterocyclyl, heterocyclylC;_salkyl, heterocyclylC;_salkoxy,
hydroxy, hydroxyCi.salkyl, hydroxyCi_salkoxy, nitro, sulfide, sulfonamido, and sulfonyl;

pis 0 or 1, where
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135 WD 2009/ 027746 PCT/ GB2008/ 050756 if p is 0, then
two adj acent A atons can be taken together with their
wRiB9Imeiisd i t uents to forma fused second ri ng, PEIEBRIOR/0S0756

the second ring is selected fromthe group consisting

of aryl, 6-nmenbered heteroaryl and 6-nenbered
heterocyclyl, and if pis 1, then two adjacent A atons
can be taken together with their R13 substituents to
forma fused second ring, wherein the second ring is

selr 864 @ dhdn 1R a1 [A8erl AOMBmMS eaﬁu)esttakaﬁogéthéw{h, theiPR,;Mubstituents to
6- menber ed heteroaryl and 5- or 6-nenbered

fonnr@efv@qdcs@wkiylng, wherainghgsoreideiing i a¢lb§tech&@1@|c§h%gi10@p gegisisting of aryl,

I A~--, A RV'V

6- mﬁ‘%@%? Koy and%q%*?%”’gf\}? PR " e 11 Rabver o

RI if pR21, ti3), tvmmdj abént &y gomacin lbmtdquﬁngk&hﬁrlvwithsthéleﬁt sextibstituents to
form gd}(sg I‘l%égw é);[r:]i%lt sgggg{t/)qmg ﬁ%lg%%] fr@aﬂg/gr%{lg gg(r}éisting of aryl,
5- or@mgtﬁbf&le@ﬁétléﬁéhryl EUPNQr chaémkdrePtdptyclylhal ogen,

hydroxy, sulfonyl, sulfide, and thio, wth the proviso

t heita RbipEseutRall poqrptapls sgit thewofwe v W2z each Wi s

i ndependently selected fromthe group consisting of

CRRO NRIO N, 0, and S, where RIOis selected from
2.t h&s cgmpoypdodsinsta Hg of hydrogen, Cl. 6al koxy,

CL6al koxyd _6al kyl, CL6al koxycar bonyl, CL6a] kyl

am di no, am do, am no, aryl, carboxanido

6 MR,
hal oC _6al kyl , halogen het er oc cIyI kyIH
Cs. 60yc|oalky| hydr gy, hydr

sul fide, sulfonan1do? an@isul ony

I
wherein
R, Ry, R3, and Ry are each independently selected from the group consisting of hydrogen,
Ciealkoxy, CisalkoxyCealkyl, Cisalkyl, aminoCi_salkyl, Csgcycloalkyl, cyano, haloC; salkyl,
halogen, hydroxy, sulfonyl, sulfide, and thio,
with the proviso that either R; or Rs is Z;

W.
e

W\( V\ﬁw

cach W is independently selected from the group consisting of CRj, NRjo, N, O, and S,
where Ry is selected from the group consisting of hydrogen, C;_ealkoxy, Ci.salkoxyCi.salkyl,
Ciealkoxycarbonyl, Ci_salkyl, amidino, amido, amino, aryl, carboxamido, cyano, haloC,salkyl,
halogen, heterocyclylC;_ealkyl, C;.¢cycloalkyl, hydroxy, hydroxyCi_salkyl, nitro, sulfide,

sulfonamido, and sulfonyl, or
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136 WD 2009/ 027746 PCT/ GB2008/ 050756 two adj acent W
atons can be taken together with their RIO
waeamshetrwent s to forma fused second ring, WhePEr/GBRIVE/050756
second ring is selected fromthe group consisting of
aryl, C3_gcycloal kyl, a 5- or 6-nenbered heteroaryl,
and a 5- or 6-nenbered heterocyclyl; gis 0 or 1,
where if g is 0 and two adj acent Watons taken
together with their RO substituents forma bicycle

S elw@Cdpder Ve Mdnki&al be Uikef Qiééih&t WigRfr IQ@%S%%@ ) t6tm a fused
benzoxazol yl , benzothi azolyl, and oxazol opyridyl,

seconcyang, athereinthe sengad Ang & seleciefl fignj the grou;)wgnwtmg@f m’yl dndcycloalkyl,

as- 5 iR ?x#a@r‘é&@&e%’ 1‘;‘% T als2ke8 nfe.%%% e*&‘?{eﬁ Lheir RO

uen m-a qui noxali ny a ’I east one A
|sqN,Oc&r1dwihéreq is 1 and each Wis CRIQ then two
et her

adj.ace W at ons are take h their Rio
b 8tT 0 bt e S st i vadihils Rer Srsiefisdom a
blcycﬂé 581'&‘[&1%’&11 fel RGupfonSistg (ﬁfbeﬁmﬁi&lﬁ%@l&ﬁ BenZdRADIVBNkotBRALLlyl, and
-menbered heterocyclyl; R5 is selected from

ova@lﬁeyrgdyéuberb%rh@istsqqerfglsdi al kyl hal oCl - 6al kyl, and
h
oo AT Be e 9, B8GyPa feal OkEnand, @ée@l@%?{eﬁﬁlag
substithier@s fo@n aSpnoxhiRL, themat |G d1RR1R |s h@,randne of X and Y can
0t L aF aeR D b Siairect f e e bgediy it teir R

substitiibis ® AN secbnafitlg Yeladted RaghCirognedhsistihg ands-Rir@-dédbered
each i ndependent |y selected fromthe group consisting
heterggry hgngraotyen O-membdsed hadsegsyebilsal kyl , ani no, cyano,

h aﬂ(?lg:lsel@@féd(fﬂ)m tﬁ@ﬁt@gﬁ BonsRAA: §f':i]1‘<}91dl?a10@1 @gﬁaﬁ&:’halogen

selected fromthe group conS|st| ng of \J
0, whango®ed beashgRI®N{.sX ged ‘é@treedaCh nmhp@ﬂdentgr slgoted from the group

nS| CI 6 k
cons BEV BSOS RS AR LSO ST Xy vt bond
amvhhrﬂemeﬁby d@oulﬂﬁbdﬁlfd XafnyﬂY a@&ﬁmnaéﬁed@enﬂy CRy;,and
ycl oal kyl ano l.oCl - hal ogen,
he‘f’gfi“d Tii? llé%FV’ ?H"@(% 65‘?3? dr oxyCI 6al kyl ,

Ni &EQ R, SHUR, 9@1*6 eﬁéﬂ ﬂhﬁﬂféﬂﬂé}'ﬁ s@l@&e@ﬁbfrﬁﬂé’ﬁmuﬁ @&BlSMH% 8f hydrogen,
I ndependent |y selected fromthe group consisting o

Creatbrxy, GQralkyt, amenme pyaRe4haleC gealkil haldgdny and subfedegr oup
con 8y YRS s ke, 3,y s
anmdadh ng is astedal framtlmgrow ydnsistiag b)ﬁ:hydmgém,, CL 6alj&am;
C1_6aﬂ§a§)|§§ ké?&%h%#@k%cg 811){(13/‘191 6aﬁﬁyf lz%)ccll gtﬁ,lam‘i alatkny 1no, aryl, carboxamido,
Cs.sc§HbAIRMAEY A0, habdtd Sy PAYEen, Hetér%cﬁl;q(ll_é'a;]kﬂ\ﬁ}@ﬂﬁ)xy, hydroxyC,_salkyl,
nitro, sulfide, sulfonamido, and sulfonyl;
cach V is independently selected from the group consisting of CR 4 and N;
each R4 is selected from the group consisting of hydrogen, C;.¢alkoxy,
CiealkoxyCiealkyl, C;.¢alkoxycarbonyl, C;.¢alkyl, amidino, amido, amino, aryl, carboxamido,
cyano, haloC.salkyl, halogen, heterocyclylCi_salkyl, hydroxy, hydroxyC;.salkyl, nitro, sulfide,
sulfonamido, and sulfonyl;

pis 0 or 1, where
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137 WD 2009/ 027746 PCT/ GB2008/ 050756 if p is 0, then

two adj acent A atons can be taken together with their
wRiB9Imeiisd i t uents to forma fused second ri ng, PEIEBRIOR/0S0756

the second ring is selected fromthe group consisting

of aryl, 6-nmenbered heteroaryl and 6-nenbered

heterocyclyl; and if pis 1, then two adjacent A atons

can be taken together with their R13 substituents to

forma fused second ring, wherein the second ring is

el 864 € dhdn 1R a1 [A8erl AOMBmMS CaShShk Mo Qth@With theiP R :Qibstituents to

6- nenbered heteroaryl and 5- or 6-nenbered

formppefngad segaaidying, wherainghasererdeuing ie a¢legicdenphagionp seiststing of aryl,
f 1A f laJdll O R16 ::xxr
6'meﬁ1ﬁ%{;e\?1ﬁc1h§treé?a la{}di%é % orgdci?;ter@cwg’ agléil ected fromthe

gribpps tamnsi tsbiadgcaft Aoytoaz ohnybe takan tdgatidrywith their R, 5 substituents to

benzai mi dazol, . thiazolyl, ridyl, i azol yl, -
form SRy onAEeGERRars Ty T o s IS TGt bhamsipting of ary,
5- or¥uishbérbd BéletdhtyNandPN&r B mERbRedrHerofItRy My be sel ect ed
fromthe group consisting of alkyl, nitro, aryl,

hetrerrdaryaceyiirate peccptnble spfthedtopt i onal |y substi tut ed
wi th hal o, al kyl, al koxy, alkylthio, aryl, and
heteroaryl; R3 is selected fromthe group consisting
3. of Arydpogsiofdomdd K/l ; R16 is selected fromthe group
consi sting of aryl and heterocyclyl wherein 6 is
optional ly substituted with RL7;, s sd ect ed
fromthe group consisting qf hal aI| kyl , al koxy,
al kyl t hi o, wher eRp\R (S _Mpti |y substituted with
aryl or heteroaryl, ceuti cally acceptable
salt thereof. 4. Thg pound~of claim 3, wherein one
of R2 or R3 is imida2etsl ™\ 138 WO 2009/ 027746
PCT/ GB2008/ 050756° 5. The conpound of claim 3, wherein
R16 is pyridyl or phenyl. 6. Apgonpound of fornmula IV

/| OR1I6 R2 N
wherein

Vis N or CH;

R, is selected from the group consisting of pyrazolyl, imidazolyl, benzoimidazol,
thiazolyl, pyridyl, triazolyl, purinyl, and quinoxalinyl, wherein R; is optionally substituted with
one or more Rys;

Ris may be selected from the group consisting of alkyl, nitro, aryl, heteroaryl wherein R;s
may be optionally substituted with halo, alkyl, alkoxy, alkylthio, aryl, and heteroaryl;

R3 is selected from the group consisting of hydrogen and alkyl;

Ry 1s selected from the group consisting of aryl and heterocyclyl wherein Ri¢ is
optionally substituted with Ry7; and

R7 is selected from the group consisting of halo, alkyl, alkoxy, alkylthio, wherein R;7 is
optionally substituted with aryl or heteroaryl,

or a pharmaceutically acceptable salt thereof.

4. The compound of claim 3, wherein one of R, or Rj is imidazolyl.
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O R3 1V wherein R2 is selected fromthe group
consi sting of thiazol-2-yl, quinoxalin-2-yl, phenyl,
whenwgoriw@zol - 2-yl, 7H purin-6-yl, PCT/GB2008/050756

6- am nopyridazi n-3-yl, 6-amno-2-pyridyl, 5-nitro-IH
benzoi m dazol - 2-yl, 5-nethyl-3Him dazol -4-yl,
5-net hyl - 1H i m dazol -4-yl, 5-nethyl-1,3,4
oxadi azol - 2-yl, 5-nethyl-1, 2, 4-oxadi azol - 3-yl,
5- et hoxycar bonyl - 4- met hyl - t hi azol - 2-yl, 5-

5. amMTRORMIREhdsLcldiln 3, Eevh%fenm 62s ﬂ}ﬁ]{d v phenyl,
5- [ (4- met hyl pi per azi n- 1- y I]th|azol 2-yl, 5,7-
dlazablcyclo[4 3. 0] nona- 2, 4, 8, 10 tetraen-4-yl,

6. 14£%ﬂé¥@?ﬁlazopﬁéb»2H—pyrazo| 3-yl, 5-(pyrazol-I-

5 (rmor phol i nonet hyl ) t hi azol - 2-yl, O\/R16

5- (hydroxynethyl) 1- met hyl -ji,m da| yl,

4-t hi azol - 2-yl - Rﬂ wnd.zol H yl

4-t hi a- 1, 6- di azab’cy 3. , 5, 7-trien-7-yl,
4-tert- butyl IHIm -2-y 4- pyr|dyl

4- phenyl - 1H i m daze . 4- ﬁ%thyl 3H-i m dazol - 2- yl,
4- nethyl-i Himdézol -2-yl, 4-ethyl-iHimdazol-2-yl,
4-cyc|opropy|-1kbinidazol-2-y|1V4,5-
di nethyl -1, 2,4-triazol -3-yl,
whmém(trifluoronethyl) 3H i m dazol - 2 yI
hydr oxynet hyl )-1H i m dazo| -
fgwslﬁ F?t%dnﬁamﬁhelgrwlbﬁ@ﬁwlyg atib| aﬁ?ld%zlo Auipoxalin-2-yl, phenyl,

benzﬂthfa%olpy?l eyl ;12)&% ylngﬁﬁﬁlﬁpgég%%n 331, PMhin@¥lpyridyl, 5-nitro-1H-
benzinyigazhy Rﬂr5at21©‘1hy]33[§l-llmid22@fé’t -yly$ nmmﬂdmmzowyu,,s methyl-1,3,4-

th Q
oxad ?érlé%iﬁﬁb yérﬁl lhl] 2 % ox?(?la s 53 ?t az O+ylrﬂ 1%%%19 thlazXf 2-yl, 5-
aminbpyretihyhyins -danol2- ﬁyrydyl 5- [(4 methylplperazm 1-yl)methyl]thiazol-2-yl, 5,7-

diazaJP_iqr)Trg]EgE %Qﬁqbéggt{ﬁy OZ@HQ%”E%%L(%@{%&%%L&f_2¥I| pyrazol-3-yl, 5-(pyrazol-1-
ylmeﬂﬂi)‘tﬁﬁﬁﬂ’-@@l ﬂﬁﬂérph&ﬁﬂbhﬁﬂﬁﬁﬂﬁ’&o?? ¥, 5- (hydroxymeth 1)-1- metlhil -imidazol-

1H-benzoi m dazol - 3- br ono- 2-
4-yl, ,4@@;9101-;(1211—31,111111@@ z)(/jylné{tlnw ﬁﬁhg@bmycl‘g[.’y O octa 5 7-trien-7-yl, 4-tert-

P SO A P alona i e micagp2o1 ¢
methyBIHein&talzele ¥, drorityhe Hginodeob diys |4s¢y|clmgrapfyl hr;xdm@ed 2-y1, 4,5-

dimdJ G b s Hae- b bRt o 2 F Ryl ome- 111

imid4Zde 291,00k }%@fb‘iﬂdﬁf-l p%ha{yl)’zﬂqmma@&lemyﬂ 4- (3 -pyridyl)-1H-imidazol-2-yl, 3-
2- met hox enyl dlnethoxy 2-
pyridyl. gy Iﬁ@ﬁ%ﬁ‘eﬂy? Py ORHBRAZO- B meskylpHeipidazol-4-y1

2,4-d(‘1;'mgtk ¥ 3 lh'% h% 1‘4C§ny1| B@@lmf)lyrazol 4-yl, 1-methylimidazol-4-

oro oTi d|o
yl, l-Zne([h}ﬂmildu@l: é-ry@tlhlgnbt}lphé-(u}abthy]@m(rg)methyl)1m1daz01 -4-yl, 1-isobutylpyrazol-4-

o1 I P RN i LR A e PRC bromo-2-
pyridyh@fe@si limid4zol A-@onpalineth@imideromald, N4-dimethylimidazol-2-yl, 1,3,5-
trimethylpyrazol-4-yl, 1,2-dimethylimidazol-4-yl;

R3 is selected from the group consisting of hydrogen, methyl, and 1H-benzoimidazol-2-

yl; and
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0~/R16 (R15) n HNYCI NNO R3V whereinnis 0, 1,
2, or 3; R3is selected fromthe group consisting of
whyapogeme hal ogen, and al kyl; R15 is sel ect edPdT/GBR0RO50756
group consisting of hal ogen, hydroxyl, alkyl, alkoxyl,
al koxycar bonyl, sulfinyl, sulfonyl, cyano, cycloal kyl,
aryl or a heterocyclyl wherein each R1I5 is optionally
substituted with hydroxyl, hal ogen, am no, nitro,
al kyl, sulfonyl, cyano, al koxyl or heterocyclyl; R16
| SR 5@ Qecd ffdnPhe thfipLoRURireUTILShh e, AféthoRPshenyl, 3,4-
~ heterocyclyl wherein R16 is  optionally substituted
dlmevh0t><h-2myrt,dygﬁcﬁ-mrﬁthogy@@nﬁcﬁ-@maﬂopmnyt,ﬁemgth@whenyl, 4-fluorophenyl,

hSEi h gy : ' ' i5N
B R SL AR ool PN 2 Lol R £
morphetisredaixy )pheoyl, A(hydaxgmethyt)plcall, yndz-pegpddbl e sal t
thereqof. 8. The conmpound of claim?7, wherein RL5 is
IS AT PRB SR fsted al kyl . aryl |
heterocycl yl, or cycloal kyl. 140 WO 2009/ 027746
PCT/ GB2008/ 050756 9. A pharmaceutical conposition
7. Aotppmosndegf flepeulaN nore of the conpounds according to
claims 1, 2, 3, 6, or 7, fornulated together with one
or nore pharmaceutically acceptable carriers. 10. A
met hod for inhibiting the Hedgehog pat hway conpri sing

adm nistering to a subject a therapeutically
effective anount of one or nore of the conpounds

according to cl ai 1, 2, 3, 6, 00.a Ry

phar naceut(rcal sition accordif? g clafm 5, such
that the Hedyeho i s Hinhi 11. A nethod
of reducing cell n enti ation and/ or

affecting stronal ' i ronent nodul ation

conprising admnis g §iject a

therapeutically eff8ctive anount of one or nore of

t he conpounds according to ch@ins 1, 2, 3, 6, or 7, or

a pharmaceutical conposition according to claimb5,
wherkiner eby reducing cell proliferation, differentiation

and/ or
nis0, 1,2, or3;

R3 is selected from the group consisting of hydrogen, halogen, and alkyl;

Ris is selected from the group consisting of halogen, hydroxyl, alkyl, alkoxyl,
alkoxycarbonyl, sulfinyl, sulfonyl, cyano, cycloalkyl, aryl or a heterocyclyl wherein each R;s is
optionally substituted with hydroxyl, halogen, amino, nitro, alkyl, sulfonyl, cyano, alkoxyl or
heterocyclyl;

Ry 1s selected from the group consisting of aryl and heterocyclyl wherein Ri¢ is
optionally substituted with R;7; and

R7 is selected from the group consisting of halo, alkyl, alkoxy, alkylthio, wherein R;7 is
optionally substituted with aryl or heteroaryl,

or a pharmaceutically acceptable salt thereof.

8. The compound of claim 7, wherein R;s is halogen, optionally substituted alkyl, aryl,
heterocyclyl, or cycloalkyl.
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9. A pharmaceutical composition comprising one or more of the compounds according to

claims 1, 2, 3, 6, or 7, formulated together with one or more pharmaceutically acceptable carriers.
10. A method for inhibiting the Hedgehog pathway comprising administering to a subject a
therapeutically effective amount of one or more of the compounds according to claims 1, 2, 3, 6,
or 7, or a pharmaceutical composition according to claim 5, such that the Hedgehog pathway is
inhibited.

11. A method of reducing cell proliferation, differentiation and/or affecting stromal
microenvironment modulation comprising administering to a subject a therapeutically effective
amount of one or more of the compounds according to claims 1, 2, 3, 6, or 7, or a pharmaceutical
composition according to claim 5, thereby reducing cell proliferation, differentiation and/or
affecting stromal microenvironment modulation in the subject.

12. The method of claim 11, wherein the cell is a stromal cell.

13. The method of claim 11, wherein the cell is a cancer cell.

14, The method of claim 11, wherein the cell is a stem cell.

15. The method of claim 14, where the stem cell is a cancer stem cell.
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