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WO 2007/ 131179 PCT/ US2007/ 068262 FACTOR XA | NHI Bl TORS

CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
wap@iisard on clains the benefit under 35 U. S. QPCT/L$8)07/068262

(e) of United States 5 Provisional Application Serial

No. 60/883,667, filed January 05, 2007, and United

States Provision | gat] ' No. 60/ 797, 954,
filed May 05, 2003414‘@@5#%?‘@@%@ her eby

i ncorporated by reference in their entirety.
BACKGROUND OF THE I NVENTION 10 Field of the Invention
[0002] This invention is directed to substituted

| m dazol epePREPER ENE TG HEBRTED RPPLICATION Fact or
Xa. This invention is also directed to pharnaceutica

[0001¢ o fhassapplicat®n atomis dhanbangfit irales 3H LS. Cuf dd9 (eyiaddinated States

.CO unds and, net hod ' the co S Of, . .
provigi SRR APHFSRE SeBRl att SRR e PRy o e staes
Provi$ Bt N ppeeationr RPN S60/ 79789 34N FRIANIEN 05,2006, Wt 6f which are hereby
, directed to nmethods of naking the conpounds descri bed
incorpesited hy refgreaeeingheir pirggyt [ 0003] Henostasis, the

control of bleeding, occurs by surgical neans, or by

the physiol ogical properties of vasoconstriction and

coagul ati on. BAGKGRQAUNDOOFBHEANVENTHINY concer ned

wi th bl ood coagul ati gn. an S inh which it assists in

mai nt ai ni ng t he inteEPﬁpr%éqéﬁmﬂﬂﬁhalian circul ation

after injury, inflammatjon, disease, congenital
10002 Bt inVigyigh im@escsie trsubgtier midarQlproROuAp Pt as
inhibir@bEE &hot )@zﬂ drhk ﬂ%nt‘f&?lg glsﬁtdil‘é o %g@ﬂﬁ]'&%ﬁ{u@i\éﬂl c%ﬁﬂaokirﬁons
restoring henbstasis and in thronbotic diseases,
contam@rg the sutsompahien tszotf canmuodagnd mtthods efasomdbe esrepounds or

ri.marily respansible for. the anplifjcation. a . o
compBRtaTep SrG IR BEEEEsLE PHborLERmEo agiiatention s

also dRYELEE ARk @RI ABCmbRE bR &L%g)gﬁh&é RQcdidaRras e maj or

events in thronbosis and enostasis. [0004] d ot
formation invol ves theStdevoktheidnt of fibrinogen to
fibrin which polynerizes into a network to restore
[0003he rpi@siss, e tcontrolf biogding, sdcuisl g supgiod essins,es biyttlse | n
.occlé?ed bLooq. vessel.s.in thronqptic,@éseases. The .
PhysIQIBRARIPRATICT Ol AARIORIGERCT BTt Eip yRen particularly
concet ¥R Blood B&agtNioR MR8 Wals Bf wiick frdssts &f mﬁﬁ@&ﬁihg A infegrity of
t he bl ood coagul ati on caScade. 30 Thronmbin is also a
mamrk@iangiitayletion afteranjuvatinflegnphtaine dstase, cangemby defect, dysfunction or
ont r.i but,i t,o t hrombosi,s under, .condi.ti.ons of both .
other isipriof ALt LRl LS RO GRAE e i ol gl reptpring
hemoktasis BRER tRRSiYkiddRdasks, \WoHRQbb3AdntIoREd Cokp0Ridh Q6462 are
~ that efficient regulation of thronbin can lead to )
primagi f jegpasnible fg theamlication pirdarselsrasion géthermapcesyss agvpdecd in

o FHLEEDL L SR RSROR 0Ll S b M

hemofteg@ri ns, | ow nol ecul ar wei ght heparins, heparin-Ilike

[0004? ° lgtufgmsiétion involves the conversion of fibrinogen to fibrin which polymerizes
into a network to restore hemostasis after injury. A similar process results in occluded blood
vessels in thrombotic diseases. The conversion of fibrinogen to fibrin is catalyzed by
thrombin, the end product of a series of reactions in the blood coagulation cascade.

Thrombin is also a key player in activating platelets, thereby contributing to thrombosis under

conditions of both arterial and venous blood flow. For these reasons, it has been postulated
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pent asaccharide and warfarin). Direct or indirect
inhibition of thronbin activity has also 5 been the

wo owad3af9 a vari ety of anticoagul ants in cliniPel/US2007/068262
devel opment (reviewed by Eri ksson and Quinlan, Drugs

1411- 1429.. 200 005 ot hr onbi n
that e%lrlcéealu hFegylatipy pf tlﬁ?la% CﬁL ??83 t% sﬁrvéqne ée&("?aéwfl ﬁi g};ewP%S Several
classe@ BE YirRely usé&ﬁrﬁfcoag{ﬁantw&@dﬂlyzo@ Gy ttQ@MBhbid ggue

factor/factor Vila nediated factor Xa generation is

unﬁa@mmh%ﬂhemnbw bhembRQMQWW¢Q§ﬂqunmmlm@mhehbnumewnénd

S. to ot assenbl.y., on actl vat
pentasgEAEiEiak SN RLAGOT AR G RERET M f0p AL oA Bb s hstso
been tqal@ RIS B a vBridtD Of SRl DaQNEMEE clirRSHP Bl dingentt (Jfrevﬁw@ﬂ By Riksson

thrombin formation in the vascul ature. Factor Xa is a

and Qyavam&rugy bl d4sk142he08ek i vated form of its precursor
[Oﬂﬂsga%tr&flro)l% I‘?qge ﬁu?ﬁm - 05 %%%F%;%)aclo éi: tfr?] I@lhe e?:'tlog ?ﬁ]zﬁam ERI factor

Xa. I@eﬂ%daﬁﬁvatlbh@@ dssue(f@cgdxﬂ/fatﬂooh’llfaaﬁédi)a’,tsd fddrr IX@egeneratlon is
acts on a varl etéq()f prot ein .

amphé@fbéx Fhﬁtf%“sto’i 9%1/ @a@ﬁ g 148 complex 3o Exdaivdre e Tpipase assembly on
actlva&ﬁi‘iﬁﬁgl‘%fs PQE’(O?B(%aésea e f\étﬁé ?ﬂ)tﬁt%ﬁlg)ﬂ{a% % n(l)[%%k‘ qgkﬂerkole‘]enzyme

nbosi s Haenbst a 800 act or
respoyiige ﬁlfrssul;talnhdivlﬁfombm ﬁ)ghaithysln&)i'asgmlatusm lCE;tctc&t)@, is a serine

rot nmbi.n. Since one ul e f or. Xa .
proteqgn TR, lerBRe 1 1 GbHePRPESas R R A erglse ot aelst g fon
o Ay W o g

coagudggion merSOUnnhh@l th’fembiny wihiehi agtStanﬁgvatrwe' éfarratein sibstodtes including
ant | .coagu { .
forinby P43 PRkirE eale Mo Bivel €1 B BbRORRESUE i dirogpposis
HaemP5M@4iNBONSDONESIE, 2005, asbXa a ngyeratmsfiase a@ﬁﬁ%htybiald‘gﬁ%ubstrate
that inhibitjon of pr ot hronbi nase wi | | ave a

namelmpé@ihmﬁ@‘@@ efnce ene Brelachls ofegten Xa maatbé lable ta genasgaeregter than
h
1000 g@f’e fle BHh@ﬁTﬁ’lﬁt(&g@%{ ot aPXg r@E ?ﬂ, 0Bt ?Sg%? £49M003),

direct ﬁmﬂﬁbl@l@h Wi faetaCla asiat wayoor 1hlilﬁd:d’[ly0mhnb1tilﬂg\l\mﬁ)lfmaﬁldtﬁd)ﬁ thrombin may
enbly into cofactor- ﬂependent ound
be an E%S

e
IR RRscoa AR rStrateRY léﬁﬁ%?ﬁteé@slbﬁ@drongg% gfmq of
t
prothsGrthERERChEEbiTHANELS Bfor e (TP Hlat BEATRN 6 frBlhrd AGRAL will
have alﬂﬁn@mmdl effett oalthg oveBhlbpldteTd @gyregation, and S0BYng ﬁthW_&YB

r concentyrati.on e z in
10006h st G DTS b s P St o X S g e pobe
protecnﬁ'itomlvﬁp oh @Ketuo('}wﬁo Hawevérhﬁeiflagg%trﬂb@;sm@é ccﬁﬁétbr‘lééﬁeﬁﬂlent a
l'er amount of factor Xa than thronbin needs to be '
membrarttvrlmumé@omleacmlémﬁcaﬁlyaamhawaﬁwllraqatalﬁa affigigneics. This effect is
most ndl J[’le‘t;%fg gr a,?f ! hﬁlg L% qgr%hcnglgz%c?efaéescﬁ@:l; ga {%Irg# 18Sf (Mann, et al.,

Bzooatm pAbilf, 1990). abﬁ@tobﬁe hig &k dnBerftatiBh Qﬁ{hetzfym@lg&sfp?ésehhﬁl blood
prevention of deep vein thronbosis. Fondapari nux,

(1.4 miigropofr g¥gshobin verspe hifrmnomadar dictoraX) 41 the k@ﬁtlcsmf@ctwatlon a
mat SR {acBe SRR ORISR AR g Rhusuten

effect2 Oidiret BArddLo R hﬂﬁﬁﬁ)@?s/ dre8p&Brity atfaotor Xa)as Iaﬁhér@pﬁ‘utlc target

trials of ortho sur e (Turpie, et al., Archives
compyrig & EAMNEGHE it 0¢ wéf%)c glfelégalgéardhe pesysytion of ddep Vein

thromggﬁfé ef’&fd% arkfuxD @S RRERBnHI AL I RAdLN %ct&%@ﬁl‘ﬂﬂgﬁr ‘r’]st‘iJ?oven to

ctivel y inhibit factor Xa may be usef ul
be superrior ® ehoagprosit(k dovagerita]ar ereighy hepdrarthgaohibds both thrombin and
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adm nistration in certain thronbotic disorders, see
e.g., WO 94/13693. 5 [0007] Several Factor Xa
WO niv7h3tiey s have been reported as pol ypepti desPCEUS208T068262
from henatophagous organi sms, as well as compounds
i.ch_ar hi bi tors

factor Agh iy o dialy %?%P%@%%h%ap B &H&?@et%efuﬁéggﬁ% neerngl Medfciwe

162(1@)’ 98536 340 B0 dherHRNit hASHEUNLOG]R IGRNBIPbRSs which
het erocycl’i ¢ conpounds whi ch havé am di no substituent

selectipebyuiphibit fagier ¥ maywe ubefutas iorvéto dragugssic egertther for therapeutic

ounds can,bind to,.Factor Xa a ts active
admirf GO B Corll Rl i S S e asaaY BB iogke  por srer e
[0007¢ OSEO&QH&CE&\NMhﬂmbﬁWB BbenGlepdiddasNoB pah@dR deMid from

97/ 21437 descri bes benzi m dazol e conpounds substltuted
hematgphagopngigenisani asavell arogmonnds \Ybﬂﬁh ety laree polypgitiidayype

1nh1b1§r§). ugg{ﬂg@% F%E{ogklgﬂrtihl&torjg H&%%%fl%@%gﬁ %égr | bggn%gm%s such

as mt@gafpwmﬁﬁmgammyahéecphmmus Nhadhkial @ amnitine SLﬂisﬁ@lEnﬂjng@s
and 4-phenoxy -N-alﬁ%aan1d|no pi peri dine gro

15
Wher%m@mé@o% groups g |Cﬁ@5ﬁw |caty lé)]é]éﬁo v p%{oraXa at two of its active
sites. 33%3 oxd d\@@ Wﬁ@g&@ Gbed bgtqg@le c@&goﬁﬁs th91‘%§ 9Rerminal C(=NH)-

es co aV|n
NH, gteygh éM6>Gy7%2\}4317 Hydcaheﬂbmrrmdpxmie cdimpougde su.bstmxlmﬂe}cat badic radical

which e R R e B o o et ¢ i g0 o
-S(—Otg{]wrgmé gv%% wfmmo% c&%&l&s Re@golr nefiheat i ve

erapeutic agents for the regul ati on of henostasis,
4- phem-ﬁw&yﬂ@mdm@eplm@zemando%phmxvﬂ\éaﬂqymmmﬁ mlbﬂftﬁmoup

t th t hol | he

come BRTEF A TnEMPRRUEoR] i GBS IE FRun il Song e
798295fck@B¥8 tb@Pourldd hBdinY laCllptehox y-NI&K aﬁmﬁmgqﬁﬁdin@ ghsupd
need for conpounds ich selectively inhibit factor Xa

connegfedite gn appdinanapthyl croppp@rrabstithted oh ayeibgitufed salenamide or
bridgi ng groups and functional groups
carbo%a%}g[aé %ﬁ%ﬁg % dqup

previ ously di scovered are needed,

[0008parTheedxistd ¥ nedfpoeffictsivitticedpedfic sgnecior khelryglﬂaitlon of hemostasis,
preferentlallg bi nd to  Factor Xa. Conp gunds with a

and fosthinsieverdion @ad geatgichtipiigronys rf%l%aéaonﬁa PH4Rpytgological processes
S
in thetvgglcl%%ﬂug (1) i éﬁ %?2 gl{}rg]ﬁbm%%&?tﬁi %lg!r? Qrggnﬁgﬁpﬁﬂaﬁi In Fgartlcular

there GuitiviaERYto OF aTrided fd‘ﬂ\éﬁtﬁpb@ds[w@lﬁelﬁa}?eltmlvekyanhnbpefmtor Xherits
precu rBTesf %n}@%\ﬂgbaﬁgﬁlﬁ ﬁér%ﬁm%%gg%gflbl}gi\gr{]gggmups and functional
group? I@I% M@Zﬂ&%&ﬁguslﬂlsgg{le%ﬁ &e heddel ﬂart/idﬂlargﬁco%?poﬁndsqxzhlch
selectively or preferentially bind to Factor Xa. Compounds with a higher degree of binding
to Factor Xa than to thrombin are desired, especially those compounds having good
bioavailability and/or solubility.

BRIEF SUMMARY OF THE INVENTION
[0009] In one aspect, the present invention provides compounds having the following

formula:
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[0010] In formula (1), the synbol Z is selected from
the group consisting of: 5<Rla O S ~O NRla and Rl
WORW00R1311% [ 0011] The synbol Rl is sel ected fr oPeT/082007/068262
group consisting of halogen, C g alkyl, C2_8
al kenyl, and C2_g al kynyl , The synbol Ria is hydrogen
or C1 4 alkyl. [0012] The nbol R2 and R3 are
[ & R _group consisting of
SR4ﬁ S( O R4a,
S(O)2R4a COR4a, COZ ) R4 L, NCN,Z and
4 R4| represents a
nmoi ety i ndependent!'y sel ect'®d from t®e .group
consi sting of hydrogen, hal ogen, OR4a, SRd4a, S(O) Rda,
S(O) 2R4a, NR4aR4b, CO2R4a, INN-N_) - Ol- N H-CO
[0010NC$1€Ibrmiﬂd‘{I)d;‘tﬁk( symblol BHk belddt&d Bodl N Soup co3isting@fO \ -1 O
wherei n each of t ese ring systens is optionally
substltuted with to 3 sybstituepts 15
; nS|st| ng of

hal ogen, ami no, Ci , 8N—ﬁhFoaIkyI
hydroxy, C g d , h ncycle.\- heteroaryl,
and heteroaryl - 2 al k [00 Ihe’ synbol s R4a or

Rob are independently hydrogen o ~ 4 al kyl,
optionally substltuted with fromil to 2 substltuents

i ndependent |y s he gro consi sting of 4
WO 2007/ 131179 ©682 en, hydroxyl,
al koxy, hetero ¥g1yl amhm arboxyl . The
subscript n ig'an ’|nte@er fron1ﬁ/to 2. [0015] The

synmbol R5 is selected fromthe roup consisting of- 5
[001 lmfﬁoow Il)g’ll% i8 RFFigg‘;/ gg%otﬁé %r%%%%%nms%mg o% h%ogen,'%l_glélﬁ%!\l, éz_g
alkenyl, and Cy.g alkynyl. The symbol R™ is hydrogen or C,.4 alkyl.
[0012] The symbol R* and R? are independently selected from the group consisting of
hydrogen, halogen, C;_4alkyl, SR*, S(O)R™, S(0),R*, COR*, CO,R™,CONR*R™, CN, and
S(O),NR*R™.
[0013] The symbol R* represents a moiety independently selected from the group
consisting of hydrogen, halogen, OR*, SR*, S(O)R™, S(O),R*, NR*R™, CO,R*,

O

‘E'N: > , 'E'NCO, E-NCNH, E'NCO 'E'N/_\SOH

’ \ / ’

’E'N 'E'N/_\O E-N/_\NH E'N/_\O and 'S'N/_\S
QLI - MY

0O -

2

wherein each of these ring systems is optionally substituted with from 1 to 3 substituents
independently selected from the group consisting of halogen, amino, oxo, C; galkyl, C;s
haloalkyl, hydroxy, C;_g alkoxy, heterocycloalkyl, heteroaryl, and heteroaryl-C, 4 alkyl.
[0014] The symbols R* or R* are independently hydrogen or Cy.4 alkyl, optionally

substituted with from 1 to 2 substituents independently selected from the group consisting of
4



NAN NI M~V NNN-~J NXL ON
ON HNA NH N HNJ HOOO NXOMN AN (NHN
WO2MMY/131M O HN~ NH, HO 0 OO O O X N N ?' NoRQAUBLODN /068262
~pQof , S ONOOOONM SAN N%sS,,,) ' ~Vk N
, N J N 6ONX O N% N HN - - ~NH ~J HN ~'"Nx N
haloj, By ISR HesreseliT o, R 144 CarpasL TS Suyegug s an
integeNﬁohMoP" 000~ N

[0015] The symbol R’ is sclected from the group consisting of:

@
@
@
T
@

=5
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RZT NOOOOO8O0O ONSr" Np.SNN S") OJ O and
WO2@MR3REN wherei n each of these ring systens PGI/US2007/068262

optionally substituted with from1 to 3 substituents

I ndependent |y sel ect ed fromthe ggoup conS| sting of

hal ogery g afky , oal O-Cl_ g
al kyl yg,_oxy %LQ ql)z’a‘lma %‘v.
het er gcy IoaI N hete '
het er oar yl - al kyl , h the pr ovi so that vvhen R5

IS theot ere can t be IkyI°( r subs®i tat ed
al kyl t|t g‘z,_go&
[ 0016[ , f

n

of t ring.
und t hgt

i nclu of t R5 rlng\lgroup aving at |¥ast ' one

exo bond (i.e., =0, —N-R =S) and bei ng attached

througiot e nltoo n FOVI d r
phar eti q,hﬁt’) ,L, IS
Hg

sel ecfed) f omith cgn3| st,_iNn of hyd

hal og and al ky N [0018] e synmbo R7 | s

sel ect ed fromthe group conS| sting of hydrogen, -

al kyI optl aI I st | t u e henyl

(O R9 ;r%'n no. HN ,{%plg]
The synb ect ed romltl roeup stl ng of
hydr ogew” and: C 1ky| 0020] The vvavy

i ndi cates the y nt of a tachnent to the rest of t he
nol ecul e. [0021] The present invention aI SOp

cont enpRat¥®s pha eutl c accep a sallt

esters pr ﬁ.sq or']‘ru al.

[0022] | The preseny i,nven igh furth r row

conpound$ i n purPfied forns, cheni cal

i nt er medi at es, pharmaceutical conpositi ons and net hods
for prey,e i ng orotreatl ngcﬁ

i CaleaRes

S ER RA B
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condition in a mammal characterized by undesired
thronbosis conprising the step of admnistering to
wo b@7isarmel a t herapeutically effective anount POF/US2007/068262

conmpound of the present invention. Such conditions
jinclude but are not limted to acute coronary

ndrone myocardi al infarction, unstaple angina,
rafractor ng|n§ occlu5|ve)coronary hr gnmbus 26

ﬁ%p Qo

s ytlc py 0 -Rﬁrqﬂ@rj%

0 curking el
|cal WO
003 131170 bcT/ @ cer ebV/oV)sc A
C

syndr one, nboIJ roke thronbotld:)strokea r ansi ent, and
i schem c attacks, venous t@Oronbosis, deep venous
t hr onbosi s, puInDnary eRol s,, oagul opat hy,

di ssem nat ed intravascula gul ation, thronbotic
t hr onbocyt openi ¢ purpug@ onboangiitis obliterans,
t hronboti c di sease ass |ated wi th heparin-induced 5

thro cytopenia, thromhotic c atio SS t ed
wherdig FRh g3 (hey £ BB SYLeTS 0P HoRb SR Tutef om0 3 Subifiens
mdep&fmdw médtémﬁoﬁ%ﬁ@gﬂo% %Qngmtﬁlg Jf Rl e&mmtg alyPIT S UEIaRS1, -NH-
cardiac or other Tntravascular ca eterlzatlon
C(O)-Cint rliyh bydiosy ranihearopGmpalkexr, betarogydpakyl, betcarydi ad
valve, <conditions requiring the fitiyng of prosthetic
devices, and the like. [0023] The prgsent invention
further provides nethods for inhiki4{ng the
coagul ation of a 10 bl ood sanpl e] conRsi ng
heterda®MNI@GLIAG Wi i& WhiPhd ROEP of°> the tﬁ&%%ﬁﬁﬁot be an
i nvention. BRI EF DESCRI PTI ON OF THE DRA%VNGS 24|
alkyl (eir gurstituted Shghisulmeiarenpinaberd-positios ot thatR ot i ms
profiles of conpound 10 in male Sprague-Daw ey rats
[0016Rf S@FprikidPly, khais BeéRRANE Ut (H)indB8lod B MB/RK qufgr%abuﬁ Raving at least

admi ni stration /group). Plasm sa es were

one cxpekangr(ed, T nYy- éc—r&)snwsemg@@rz@]ed thiguglethe mtnwn apira preyides

. ofil es of conpound 10 in male
nnpmﬁggéﬁgﬁlghﬂ&gl g?ﬂ%%ng/kg intravenous (9) and 5 ny/ kg
[0017pr dlhe G9nbeldr Bissibetad from the groud/cgngstpe. of hPHRSOR Hitvgehemd C 4
wer e nmeasured using LG/ M5/ Ms. [0026] Figure 3. Shows
alkyl. ppan pl asma concentration-tinme profiles of conpound 10
n I T; v

[0018} T'I&B Bglq{ gagc:»tg ﬁ"eﬂéé gﬁf hfcé?s}%ttil&’o f Eyhﬂ{géﬁ‘ ENURy1, cyano,
optloﬂaaugmm)ute@pmm asd GO’ wikereinReas @y g dlkybomniha’ M5/ VS,

| PTI OCF THE | NVENTI ON
IO"I%%WWP? S aﬂact% R the gf%lpfen?%@ﬂfjﬁ?ﬂ@g% PRq Cra alkyl.

[0020] ¥ lwavy Bi¥ie hﬂcﬁ@a!tés tRE p&iat ORffacHheRNOHRGEst YRR hbENE .
means, unl ess otherw se stated, a straight or

[0021br dihe meaﬁ»emhavqmtlhy dlso ®antbmmlat@cph@anqcehamllryglccdpeahma:ﬂbter esters,
of, carbgn atons .d ted (i.e. G-g neans one to

andp%ﬂﬂﬁ? ?ﬁ?&@ﬂ&?umﬁ%gﬁéﬁ@@ i al kyl groups include

[0022]retTiNg Iprese@tifydntion fiREHP ﬁowde‘é QBﬁl@Bﬁl’ﬁds if p’@ﬂﬁé{d forfins Qih%ﬁﬁ'lcal

I sobutyl, sec-butyl, n-pentyl, n-hexyl, heptyl,
intermggfajgs, plgrenagqysicn qa@pomﬁ@m mdﬁletapqt&em prevmétﬂ@r@ tte@tua&a

condn%hc’ ]%ter a%ﬁgia#a%wéer%g %&luna S?I%g tllﬂrgélbnaf &ﬁ]})/ns?fﬁ%e o8 ro%
admlnlﬁéﬂﬁ)glwthe mafmeias attiferapeutically effective amount of a compound of the present
invention. Such conditions include but are not limited to acute coronary syndrome,
myocardial infarction, unstable angina, refractory angina, occlusive coronary thrombus
occurring post-thrombolytic therapy or post-coronary angioplasty, a thrombotically mediated
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unsat urated al kyl group having one or nore, preferably
1to 3, triple bonds. Exanples of such unsaturated

wa@bkdoghsgroups i nclude vinyl, 2-propenyl, crotyPCT/US2007/068262
2 i sopentenyl, 2- (butadlenyl) 8 WD 2007/131179

CT/ US2007 0682
cerebrgve l; &ﬁéq%llc s‘g9 @Ltlé/ %{cfﬂi(estriﬂs@ﬁy hsﬁlermc attacks,
Venou§ ’tlﬁ’dhﬂ’)ﬁé‘ik dedp %ﬂJﬂl@ tﬁl’oﬂl‘B@&s ﬂi‘lﬁﬁ@ﬁaﬁ’ﬁ SmBOKs] RAPMbFathy,

28] The term "cycloalkyl™" refers to hydrocarbon
dlssemma@g ifeaviasaylar lqeaguhmoa:latheminbmmbrondiocyﬁomgc atlmw

dDb ul 1
thrompSofhiin SF g P bR bR SR Wy FoRedhdhesd
thromb@éy%ﬁenlaottﬁoﬁ%@ﬁ@&lﬂfﬁﬁcaﬂé@%sdd@&d Wah eRfradog@sibal @€ulation,

oi nt of al kenyl unsaturation between the ring
throm@@trut freplicatipes gseqomted yith datitiepeptation spcdyas cagliae or other
1ntravg%/c% of %%ltﬁgdeﬁg{t%ﬂgltnhg %togte]:ﬁ%élgén P{H&S%r@&? Et?ﬁt{:bter chlf Valve

condlﬁ(ﬁnscrh@ﬁhhg the ﬂtﬁnglsﬁlﬁlrosthéh@&mfine@ aindahc Mkd.h " al kyl , as
5 cycl oal kyl -al kyl, .the cl] oal k portion is

[0023}re Jﬁ@ pf%entﬁwémpﬁ durghes peayides Odéff%lég%tﬁlgé% feagulation of a
I
bloodsfinfhocoh Pl *%F’Eﬁg%&a%éf%ﬁéﬁﬁfﬂ%?&y av.dné‘f‘hosée%ﬁ@@mn
three carbon atons (e.g., - -

CLGRGT L L0 Kl AR 5ol o

[0024] a‘i"l%ﬂng 19 Q:fhb\&@‘iiné‘ah%'[ﬁsﬁﬁ c%hkéi‘l@ﬁtloﬁﬁn%)iﬁﬂﬂlleb bt @cﬁinlm(md 10 in male

Typically, an alkyl (or alkylene)
pragg¢wp/1w tats af@vé nig/kgrintray eno24 (eandold mg/bawral el #dnihesretion (n =

ayi ng 10 or fewer 15 tonms bei ng
yerofdh P BR B PARs e eb B TR MSMS, e ver akyl * o
[0025] | Pigired. Mbﬁmasmﬁcon@eﬁmlbhafm@gmms@E&amp@xndalmmlrﬁﬂ@beagle
ewer carbon atons

0 eneral Iy havi four or
dogs qgf@@é@qlg/gh IndEay crqug @ Hansk hegltigswal (@) pgminigragen yn = 3/group).

I cycl oal kenyl ,
Pkmn%y%@E%F f%&ﬁg&ﬁhﬁ‘%ﬁﬁbﬁgﬁéybg ‘er to both substltuted
[0026fn Figune B0 Shiotwd toeehn @il Brascoh entdatiom titneqirofileP bLcorspraind d9 in male
1to 5, hydrogggﬂatons is replaced by a substituent

rhesus mgBlran dERt | (P26@ BEREHORT (Mmadd Stpgkg Prl pmsinanistrptinn Gf=
O -R), alkoxy,
o, Db R A S TR SR nb (G,
am no, substituted am no such as -NH2 where one or

another SHFAAETE PRSP TR MNVESEIAR” ™

di al kyl am no, or wherein the am no group may be a
cyhbrgviationsAndPeinitiondt er ocyclyl, azi do (- N3)

©
[0027;61@9% (allgégl )bgg?%elrﬁ gg‘ Eso}ga)f‘gﬁfg Ql?ﬂ%’\ﬁl(bs(%}lc f, %e@hikﬁhpess otherwise
statedcy straoglitioe hydn,chdtthﬂragelnydrd)mdhfcmxrydl,calm hiving thesmhfoenyf @mtbamoatoms

demg%aaqlgg(g)ﬁy(fs IF%:\()?neg ﬁ?ﬂlilr f 3 é%@(rﬁﬁ% O))éa&?%ﬁg‘q&p’s include methyl,
ethyl, b= ﬁ%zrsgi}ropﬁng b%WlftOJHtflyﬁiGblﬁKK &GS, ﬁlfpenty\l\nleﬁédy[‘ n-heptyl, n-

I ndepe€ndent ydr ogen,
octyl, @yd Itlwdllwleheaﬁm ‘allipaty BrigEerrs/fo, anamaathleut@iraélexl@r@lp k008 h@vmg one
and

ormofSeFER B Bus o R TR BB RN 8

unsat@Bidd hByebr ? hbfiag @né'lbkﬁhbreg peygabigtitachathlé Boﬂdge Examples of
remai nder of the noblecule via an Oﬁ%ﬁen ato

such ynsguggted alkyl gounsrineledyyisylp2-psereayk gr
(-S-alkyl), respectively.

-I-

2-310@ﬁmtenyl, 2-(butadienyl),
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Addi tionally, for dialkylamno groups (typically

provided as -NRaRl or a variant thereof, where Ra and
woRooangiirndependent |y al kyl or substituted al kpd/pS100E068262

al kyl port| ons can be the 9 WD 2007/131179

PCT 07/ 0682 ame or different and so e, .
2:4p o peraensdt PpaHp bt T PRy ot Shies g@éﬁgher
homoﬁfg@ﬁﬁd%oi«f@fs@h each is attached. Accordingly, a group

represented as -NRaRl is neant to include a cyclic
[00284 mTrhue eerhavdynlg'alkyt"de&r@arlb'dmcatborm‘mgm taopg ihenadikated number of

ring a OﬁI&SI (fe 663& %l%?ﬁlt o&f??i&% ?llﬁgrhs& an Ofi Be%W?H gingl vertices. The term
“cycldykch@l Iefem/tb a dRIANGN bityib thad h@gatlea@t Biyd pcﬁﬂtcbftaﬁl&n!yl Raturation
[0032] The terns "hal 0" or gf t hensel ves or
betwegs theging witiepsoThe feray ES’@lP@l&Wl” refprs dma cmio@kgl group that has at
least o%t E)%E]ﬁgog?lk%ﬁ Alglgat ‘%88{%1 ﬁgﬁx}egg %heefrm o\gellljtg es. Q\’l?eﬁ] nfl cli)@%}ll’” Js used

in corﬁhilﬁat[ﬁha.nfth takylicdsud €; geyubdmalkﬂaiﬂtw J thaogklpak ylhpaktdal &k yheant to
to the_ maxi mum nunber of hal ogens permtted. For

have t@sz éﬁtﬂdémnth%ofi %ﬂ?ﬁn apmy (gt Gamchree 1o Evergarhen ptgmpy while the
{

alkyl fi@ﬁh#or ob aﬁk l*? olhrf%llbnr ogporﬁ 0%8%%{11%‘%?% llgb%eﬂyﬂlf E)%%B]CHZ ’

-CH,(He dre@HnCHg(Cﬁ‘I@)(y or hydr oxyl" refers to the gr oup

0034 he, ter.m "ar unl.ess ot herw
10025 g e %&T SO IBHSPEH Pt o et SRl divelent
radicay HORATRIH: @h BikABe, fak @J&'érﬁl;ﬁﬁbd% @@E@PHCHEQF@ %h&hy?zﬁ{hlkyl (or
be a single ring tiplé rings (up to th

alkylenichgreyp whil bhvea’u%@nfl ug éd caibge tatvens, cthhl th%ic@uom\hamatlp;pr fewer

carbop pgiefiire et 8 AR PPomn RSB A 3k BrIaBEHE¥er atkytene i

a shork@lcBsth@bkyl bf ARy e BroupNEbnSrallyiharial odriee fé’aizérro@ﬂﬂﬂ 28dfs.
sul fur atons are optionally oxidized, and th

[0030h {indese ﬁtaaqdmlq@ywssr dkplpelkeralaikengh alkapyi %ecéoallwl cycloalkenyl,
cyclo{'ﬁ%@ rr‘o rd)é lTygetlt%Lfoe? f’bﬁb&ﬁ 1%5{1%3 dttglsﬁ %tute(f“%% sdﬁrwl‘ﬁgh 1 or

ecul’e" throu teroatom or rou carbon
more, ahdmmhﬁb fapdogot aﬂofnSSS retptacécﬂ)by a@iﬂmﬂt@hﬁmﬂependenﬂy selected from
-limiti ng exanpl es of aB‘% rouk)T i.ncl ude pheny]
9 )-Rhiar Q-

the grﬁlﬁp?ﬂwﬂn&ﬁ 0~ bigsHENGO ) Céﬁ’kR%@ﬂ@zan%k@sYammo
I
(-NH- g alggpg{gfaﬁ%ﬁaﬁ%cg §I§{o ?ﬁ éfﬁiﬁg )]/sruggt'gﬁ%h%hun(ﬁn o %qu where one

or mode ofithel Aydrbgéns rmyla‘zomrphallﬂrepiaazcbby hnotHer so»tdﬁ@ Exolup, such as

alkyla%u{?%? @%bqyla%ghg ?ﬂ)l(r g\éﬁf%ﬁl ’[he5anluflﬁ )élg)ilg:réqy b é?lrzn%llg aryl,
hetero%yélyr Mhdo Z_Nﬁlcemdxyl (3c(cby(ﬁm( hlkogydaywdn y C(@) oV41kfY.lamido

-pyrim dyl yrim enzot hi azol yl ,

dyl,
8 C(Ob@mlm)l Yo b6 ey akoorlytycldsbin irashriazer wdrosyl. Lyl

stord 7k S 3PP o AR B s BHRBRE Y b st
(- S(oyaae Cs'uffbﬁﬁ'(LS(O%t—R!i edd §w¢1ﬁ& hdig @s(e)ztoﬂ) eddiciftadt R may
bove noted aryl and heteroar ring systens are

mdepetéie@@Y bethydregsm Rk yh codlpalkyl, an é}ﬁf%@ﬂfﬁl @rybhétt@rpemi@ s
[003 I\Em THE Eéé%glg ?%Iog nblﬁlgglfal é%d:f,’m 51%{’ a?lgsﬂ{ehlr{o”t @P %1&?1&69 ) & Nlsed in their
conveatiyhabxsnse &rnyllrejfer axtioscaal yylajrdayps atthehet wel é= rbmailndar oflth@mdlecule

heteroaryl rings as defined above 30 Thus he term
via anoxygemh Rl -+0raé Ba)eéﬂtamtl@ PREP- L@ svlf%%toma(o@ aIAﬂYb fegpectively.

Addui@ﬂhfw f@‘lndlgllk¥ angﬁ(ﬂ g&e i(tY@EMW@%&&’ aﬁfN a%ﬁé{{% the)reof

benzyl dyl net hyl t he |1k
where R and R® are 1ndependently alkyl or substituted alkyl), the alkyl portions can be the
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[0036] The term "heterocycle"” or "heterocyclyl" or
"hetreocyclic" refers to a saturated or unsaturated

wmoerwyasamati ¢ cyclic group containing at | eastPONES2007/068262
sul fur, nltrogen or oxygen 10 WD 2007/131179

8200 068 he er oat n1 E het er ocycl e _.can be
same aﬁ 5%)1??88 fﬁ rfﬁmﬁ‘éi tpitorgn gcﬂaﬁm ?reﬁé%gmﬁ&@ﬁfmgen
atom !%amciﬂ e&&ﬁ@ Siﬁ(é"dh@d mxcd}afﬁglyo ) ?r(ﬁfp reﬂreen&édeNRVmﬁ meant to

nul tiple rings are present, can fused
includeagche amorie hanm@&l tq:évaibelmtaﬂoms aﬁdoptlh@tlleyraddymhel hetggoatoms,

contain .| east e er oat am pi cal.l .
such 330 55 ¢ BivincF@Ehe N Da FrERE R RPhidhy PRIl g, Memhetiny.
amﬁ@ﬁﬁ@ﬁﬁiﬁkﬂﬂm these 5 groups contain 1-10 carbon atons

nitrogen atoms, 0-2 sulfur atons and 0-2 oxyge

[0032ht é%@ termsr Baler ef ehaé&gey;’ byHbemsdys s gs pohobanetior substltuent
0- f
e AL QORI IO Tica s ol UoBRETROAON AP Ihgeppy.

terms Isectlearso'aaly)hlkgr buemealncioudelu@@/mlodomﬂaoalkﬁmhd @blyhﬁiuonleyl up to the
yrazi ne, porpholin-3-one, piperazine-2-

max1%wln&m§r of. l@llfgenbp?}‘gmteﬂ rF@r exq_rgplﬁo’rthﬁ k™ rfel-g haloalkyl” is meant to
1nc1uc{%'tﬂ§{1@1% th 1,'29,'2)% %ﬂﬁ(’?rﬁetggloh mh?o?%lﬁ 1, 936%}?1 r89¥1 and the like.

azol e, Yoxazol e | SoxAzol i ne, azol i ne,
[0033] mTdazoin ﬂrydrokyZ oB“tyrdiraxzdT e:feri ;cchégtaupaﬂHe

oxadi azole, 1, t hi.adi azol e, .
l0034i} i'ha i ok gheghs. fnésaowﬁwaaq S35, & PPYHs3yTaiel grpanatic,
hydroB#bé&P Fl‘ogb '&@ntgmg’ﬁgjfr@rﬁ% to 1uBafRAQkdRl, Reridh éhh@e%rk‘?n%le ring or

pyrrolidine, pyrrole, furan, t hi ophene, and the ke.

rnultlrfla 0383 (upHe three ringsh exhéchony dised tdaptiier pefiekes comalentdy. gFltorm
“netedfis¥| ARG HELSTEOHE: Graitl domPisoimg SanE Siso TP EpR] Sclected

from WeOPand S,a0Br¢in @ichitrb@ireInaaiflir' dtomk BreSspin &IPS HiFedtagd the
w i include both substituted and unsubstituted forns

nitroggh atoRys) 4iel Ppiarady quetceuded. Pr bdteiopd geupsen be atttchied gy the
remaiﬁﬁeg %tf rtlYeQﬁolgéulF ﬂgblgffﬁh groQtro%\%rqﬁﬁuQﬁl ?ﬂ‘boﬁ %{onp b ée&lycontaln 5

erns ary eteroary
to 10 sdrbsei atbuns e Noarliritisksirmples efhryegdipniaciage phmyll daghthyl and
bel ow. 20 [0040] Substituents for the a
biphepyd; whidepen- ngmg St SO gl?f@r Fﬂlﬁﬁ%‘lpér“eﬂ\‘f}ér]i -BYTlKl 2apygrolyl, 3-

pyrrol_g%%eﬁﬁﬁ%éo}f%%? {p?l_%%@&l,?é%,ﬁhez'\@{ £ %ﬁ%@l%y&a@, g)ld?azolyl, 4-
oxazolyIi BpRizolyl GE(sOx MR1R' 4-1soki ol ) Hoxazd\R, TIh2Ry1, 4-thiazolyl, 5-
thiazo’lw&r%g) é}'g@%-tﬁigtyg)%hq@%}ggyl '3“&.@?@@%1 2-pyrimidyl, 4-

pyrimidy %@zgﬁlazot ?f blyarifadolyl %@J)M%%lylaﬁ‘-%dolyl 1-

perfluoro(C in a nunber rangi ng 25 from
isoquinelyb tsocntheolwbﬂalulmn{vaeyl @fqumpeailnyél Jeqweslybrnd ﬁelumqhﬁ If not
spemfs c\éﬁg gﬁe nta rf% ﬁh o@e ab%Yei(nqtea({ ?&l %9 CyeCeFrg Zr&t(rl?(g systems

are sefézmg fﬁinkamgmuﬁﬁa% Iﬂéﬂwﬁhydstltu'éﬂﬁldléﬁ*ib%wb@ldwar yl and
aryl, (unsubstltuted aryl)-G -4al kyl, and

[0035h n£ebbltemtmth@teﬂar wdxyhey usedap gymbinatiore ity othes ras (e.g.,

arylo agﬁt:ll{o%gh% glail{;}f)l il d%a(fo@h %fy} F%}Fhﬁ%’r gﬁﬁ%g as d[elt('ln‘ed above.
Thus, ttled feen ° ﬁ)ﬂ‘ylaﬂkﬁfns]méanc & inohidatioss rade?ujlﬁn@ﬂﬂclpaIDziryB@roup is

substituents | al so used t escri be the stituents
attachf:@ £0 Yht Elﬁlr%{P‘FR/ es%&emlu?leawgwgrwrl yln[e@mﬂlg 1ksi- t he

[00362 ulggt &&H@%&rﬁ% %g{??cﬁé%ro%&ﬁﬁ oPFhdRBRI¥Y r@frs to a saturated or

eteroaryl ri
unsaturated non-aromatic cyclic group containing at least one sulfur, nitrogen or oxygen
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optionally be replaced with a substituent of the
formula -T-C(O-(CH2)q U, wherein T and U are

Wwo pbepenaent |y -NH, -0-, -CH2- or a single bopdrl/usivd7/eps262
IS an |nteger of fromO to 2. 11 WD 2007/131179

hetelroglgllﬁr;r/é.tU ] /egg)%% 2 g)lgtél%% r%{dl yel %zlwalll\é\gle %}cﬁ&on or heteroatom.
Each H&&%E %Ilhhvélor{@d{r m&RngfalMhkn %lﬁﬁ@ Irfi%? greWrdden@ they can be

su stltuen of the fornuld - A (CH2 , wherein A a
fused B gather of heledenddomtly EdChiheferoqgcle mNt—lchta@-at leag}(adp hsteroatorn

S 2NR e bond
(picplft EhE3 neprpi 2 pry bRt ROEn o8 Pl o e Bt fhese
groupB e¥thinNg1 (G arb& #BehsNRY ndRided Aty 02esudfuf elBhRGAd 0V &tyedn
doubl e bond. Alternatlvely, two of the substituents on

atomsa dylere dneferabbirhess gionps caydin Oot niffegesy gamyy 0-1 syigurgms and 0-1

ally be replaced with a substituent of the
cmyg$E&h8$ -(CH2)s_X-(CH2)t-, where s and t are
[0037] nqi&melndmglexamplree gehsecrotydl¢ amnd Retéroary] g@ngds Melusle phridine,

-5-, -S(0Q-5 -5(072-, or -S(O2NR -._ The .
pyndlgu%?,u YGRS Rwrplwhnr\hone RIRSTaz8Ie)ONR PYTIfge-2s@i e pinsgdine,
t

B L R e i AN L LR e O
isoxazypiee, ffyradotide, imiideaokied, @ 1253-tranzoles UB it frinedledl, 33,|4’+0lxad1azole, 1,3.4-

. ..[ 004 "Sub ti refers o the
thindifgs d i -ORHRARS drot BN -5 St ST BHaRE o fisac
1m1da96lﬁﬁ'ﬂib qulﬁdm%t Eﬁ%lﬁfm@%?ﬁ@&eﬂ»ra@tllﬁbﬂ)hen@' RNt 1ik@l kynyl,
cyc oal cyc kenyl’, heteroaryl,

aryl,
[0038h etTélp oy fhetprocyg@glkarﬂ kegfers togbe gmupeqﬂwlene heterocycle wherein both

cl oal kenyl, -S02-aryl,
hmm@c Eaﬂ%?gygg?’ﬁzwéﬁggcégﬁ’%eterocyclic, and wherein R

[0039RpNThR abévcererr@Plel ONAITY an P H&@é}oaﬁyp‘%ﬁh Rerne WnbBdit@ts, will include
nitrogen bound thereto to forma heterocyclic or

both sglbﬁmlﬁeti geéunsubstenisd femscofghougicajsd sydierd d PrafanrcdRubstigents for
hot
each tgﬁf(y Ae Qlc%(e: Potvlui;%q)re Hic Z[nge ﬁ{; ﬁ{e%allrﬁ;/ﬁ ﬁ&%dellﬁgegé)r%?w\]vﬂl refer

to sub@ﬂﬁitdd&trelh@ﬂmﬁiultdd @Es&or&%s pefideistibver ein. Wien R is
ydro en an | kyl, the substituted am no, group

[0040] %, Sybstg ?%élge 4 E?tﬁ@amloanﬁéw&qrwya@ HEPYRP Y HE a%ﬂéFP
generﬁgl &Mte’g fréth & hgfog d;l -0 heO%{@ﬁR’ t @llg” agrnNoR° QC%DN()? -COR’,

nmeti nes referr ereln as mno
~CONREREr-CI(@IR t w@(mmb@mmﬁeﬂ’ -NRI”@()O)QRf, ANRREEMINR"R””,

-G it P ¥ Ty e R R0 @R oSl "SR

-NR’ Sr( f)}li‘e [NRpeHRlBrd& A NOCl Qﬂ%{ﬂﬁ&@@lC@@ﬁﬁbﬁW humber ranging
ers t6 the dival ent ?roup -C(O -
from e lovihp il menbeCOEgyen, valage @oﬂng]rmg@y@tﬁn, andetbars RY R and R

OO e to t
are ot Koo B nUR RS ERMMRATEPTU G
Ik afubbt@utcd @ dﬁdﬁ 1 b3 M@@@ﬂl IkyB dhd uh. d
) ynﬁﬁd Si |tl gtgn {(%l) téﬁ%%ﬁfsb’ ((('Ia')hlseu ttér %f%geﬂt :atcauls;&)gatute

aryloxyceeptllipl Othen sugable §U1?ﬁ§1&ﬁ’(ﬂt5tléclll¢\%1ial§g@f gl abevearyl pubstituents
attach@& ?d y ﬁn%ﬁ@)nﬁmm nm(ltj}% oiifr mPl-§R& 89 a g&g’] ThlS ; gropp of

at1v acl ds or ases e en
sub stln&htsl i€ sls@nscsltb $1b$dr1lbe ItiteSsub stitnchto fl)rtobﬁom}m:sobmdsted phenyl.
descri bed herein. npounds_ of the

[0041] Two of the substituents on agj acent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -T-C(O)-(CHz)q-U-, wherein T and U
are independently -NH-, -O-, -CH;- or a single bond, and q is an integer of from 0 to 2.
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present invention contain relatively acidic
functionalities, base addition salts can be obtai ned

whoocostizeti ng the neutral form of such conpouPdBUSZDT068262
a sufficient amobunt of the desired 12 MD 2007/ 131179

PCT/.US200 2 base, either n n a suitahle
Alternafiuely, W (vjéﬁ 25@31%‘%? Q8 aenﬂcgﬁ@{%%%‘t th%fér ?rﬁ&ﬁfﬁroaryf‘rmg may
optlolﬁn@%@'@&ﬁ%ﬁ%tﬂ ¥ S ARGRPAETI R forRlGanl cc;bgsgs wWHaEdi¥A€ind B are

al um num awnonluw1 caIC|un1 copper, errlc ferrous

indepéridehily r@Hﬁa@‘reﬁHm-Sna‘i@m S(O)nan‘@@)ﬁﬂl& Opetsalglaa hermd, and r is an
C an rrve

integah ﬂgff ]ef?t ‘caFy gf hE 818§ ab[?lngs ?S)fégr‘??‘é’ P8 O‘F%eéii geoptionally be

replace@ih Ddoudld BBHAY AlRnSRi& ORI Y oRE siliREitueafs onad] €% atoms of the
i ncl udi ng substituted am nes, cyclic am nes

aryl opheteroanyll ying sy aptingal Brkaveslagerwithe sphskaucnsoicthe £@4‘mula
I |
BRSO RSO BIRLAIR e o 0103 ana -0,
-NR’-2-93| €OV, asr())ppdsmstio)zNRZ- ditreefubytitasyit ROét R Bland -S(0),NR - is
et hangl am ne, et hyl enedi am ne, N-ethyl norpholi ne,

selectegd Fpmhydrqssp og pRRIbSELFd4niaiékyl. gl ucosami ne, hi sti di ne,

ydr [ n i
o025 R 5B 054 X0 L AR YL ARt
‘%Mmﬁmﬁwnmnnmﬁocalne purines, theobrom ne, trlethylan1ne

ripeth r l am n omet h and .t
10043] | 1 st s bR e fBum e ARG R R B s epdently
selecté@fr@fn‘ tHe gﬁbup%h&stfﬂgr&%'y@%%l:ﬁ L83, allRGly aﬁ%& Iagm c%@lotaﬁ(yl

can be obtal ned contacting t’he néutra
cycloadkatyl, d@tﬁpwmldbetwomclm SUPF-dlkyle IO matisenit, Sﬁ)ztcﬁeloalléisl FSQL-
| vent

evelogfiit,-sB-ab T et D aft SRR aislE dngtPhrER R and R” are

optiorddlijbih&d) t&@hHcs withGhel ﬁﬁrotg&@ﬁ@nﬁl&héféﬁdoffém hBeF@aliCor
acids like hydrochloric, égrobron1c nitric

substigyechlasiFrecy s mernpa pryydsd dhasdriead Rpisessstie rlpfchydrogen and wherein

alkyl,gﬁ{éﬁgl? ?I%?Qﬂb%ﬁ%%,g loa 1%{1{,&)/ %yﬂﬁl%%p lep Qr?c{ he(ferocychc arc as

deﬁnq@lh@sepﬂ OMdita Ridd leksiragea antill?e' ib akel, tl%su‘hﬁhthted&nﬁﬂitﬁg@&b s
deri ved fron1re|at|v?ly nontOX|c organi c acjds
sometypes feferre 69 Bﬁe@rﬁsé‘l yaBBQt W lileél el S a@@ni}tﬁ S@bstltuted amino
group3¥ &ﬁh&incfes r?féﬁ%ﬁ 't(?hergfﬁr% rd'laQII(ylgﬁﬁﬁﬁiye IWhen @Mﬁ’%{oca mPfosubstituted
benzenesul fonic, p-tol fonic, citric rtaric,
amlna;rmttlh amelstuhzitmtthcr R andk"tlh bydrioken butineobaothc Withadefeanime to a

am.no acids such . gs arginate and the |ike,
disubiitE aing’ Ure Beifa natiicral hop B bih hOuHe: ¢ or

[0044gal @ﬁltb@ﬁﬂl”lrsfe@%% maeﬁtfg%lhﬁ k@(d)s Q&ichSs gquwﬁ@ﬁtgs ~C(=0)-.
Phar maceuti cal Sal ts", Jour nal
[0045Phaerneute|f@alto Beigemwe;,CN977, 66, 1- 19) Cert al n

peci f i..C S th esent invention contain
“HM6Eotﬁﬁ a5|§ﬁg§gﬁa%9 ﬁbc?ﬁng onalities that allow the

[0047¢ ONR3QUBEIBerdh, tHe thien qmef@a&b@d id mbght @ fndRIde b@;}@nq()) agitrdgen (N),
addi tion salts. [0049] The neutral forns of th
ﬂﬂﬁ“&@h@ﬁbﬁmgmdﬁﬁ be regenerated by contacting the salt
t N
[0048)'\"n T?Lﬁe CO e!fcgﬁt%aﬂx%ﬁ%g'ta%%rﬁﬁtk %rng% Qﬂﬁﬁﬂ&e ?a?t?%? H{édactlve
comp@arlp ewhich zde ﬁof@n&dmeeldmeel\yarommxsc Scadist orfhase*ssdependmg on the
certain physical properties, such s solupility in
particylgr sibstiyegla E%n% P he SOTRBOWHDS éesmée% e Y E%Qﬁﬂlwémf the
preseﬁt‘?n\tetﬂﬁoﬁ’ a5aah rglgﬁ'[/@lg faclhf&%g’&lo%gﬁﬂ?&u%e a&&ltlBH §a1{%l'braﬁ (Bé ®Btained
present invention. [0050] Ih addition to sal
by corﬂtactmg thd: heutpil ézenef suplv esrip@mdp mothi adesfi g ertpowodsofthe d‘hslred
are in a
12
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ester form For exanple, in the case of a carboxylic

acid (-COO0H) or al cohol group being present in the
w@owposmads of the present invention, pharmaceur@TEE1097/068262

acceptable esters of 13 WO 2007/131179

base, efcrggz%cr)y ggﬁzgge 180ar gg%{c ?19‘ t%f)g%lls\ég%l{lv A SUCh
pharrrf!t@édtié@ﬂir ‘é@c%pta%fe 1ﬁbl%@ﬂ1‘é|b§ses§ﬁ@ﬂdeaaﬂu1ﬁﬁﬁﬁrﬁta§m‘iﬁmﬁﬁl &&difm, copper,

can be enployed. The invention includes those esters
ferric diadoas j&thlgnompgndmwmangamhsnarganmm pmmlfry,l sediunheinc and the

| h h t t
ike. §nBrived o Bl At BE S B S FEF RhRl G PRuptBEa e primary.
secon@&ttliahil @itidrg agdhds, frefuing JuB&itHHe@ 3bities! EWCED bh@itsPhAYiaHes

conmpounds which are in a _ prodrug form Prodru s of
occuringandpsrad ilslikie sedh dsaiziniae haraing. satfpipe.chebng

diben%ﬂ%éyleﬁ%ﬁ%%ﬁe %{gt%gfa% it nse&tﬁgfﬁglﬁlﬁ]%ﬂ%sal lincﬁl%ethal anm%e%thanol,
ethandlh@inepetdsienédiamine NN diyimbelthotih r}aleihylpllﬁrrrﬁﬁi{d,l ghicadihebe

converted.to the caonpaounds of the present . invention
glucognipg diitiglipe, Bydrabaé@ﬁw%wmwsd@smﬁ arhgglugpgage, morpholine,
[ l§ g
PP o o AR e G PR P B BBmAA, Tt omine,
trimethilemind, agedpylamane, tromn&dmmmindpm kke. rwaen vanpounids hf the present

sui t abl.e enz or em c rea 0052 ain
inven QbR ST B P G e GRUEGh SO e S RDined by
contaéiﬁ%‘}hé/ RbRE FRINGE sAsh ¥ﬁh1501ﬁ‘1§s wiBl W@ Federt Qﬁﬁ'ﬁnt dMeé 4&kiRd acid,
hydrated forns. In general, the solvated forns are

citheragafi oram eﬁultetbd)e ingrisolveet: dkafmptassf ah@i’naip@mcﬁﬂle acedtabls dgil
...enc sco e of th esent, 15 .
it RTINS iy dred SRpDaRRe Sl HER TRt e usrsamic
nitric,N¥bodid, SonbRyd¥ditdncbenie! pHdksFhdricNfofbhyReEPReYEEOHAQT M.
I'n general all physical forns are equivalent for the

dihydypgeaphosphasieppelfust, Wnoluﬁiéog?n@éﬁmc, hydriodic. enpkasgheypas acids and
the llﬁengse@%ilf gsntthg [sgg%c%n*\%% @rohﬂ%la‘?&& %08 xhh(frg?rgg §88§ like %cetlc,

nven rtain co oun resen
propidniy, éstbutmicpmaais basyiareidcinc, Gabdran ahaie rna(lo)qﬂtcl phthalic,

ers) or, doubl e bonds; the racemafes,
benzea'?ssif%l@e@tﬁ%v@u HQpie i artaraG ﬁ%@ﬁ%ane%}qngg PR g ikes Adgpincluded

are salt]E‘ Pf HheBakids §9§m{§34rélﬁat9 and B aﬁtfd %ﬂ@ Bf i)]r%gﬁﬁ $id@ ril?

i nt ended enconpasse Int scope O
glucutOIIlB: q:rrgai%tunorln weids amhthe Tike (wonpg UBdlge;ﬁ M.he adr'@hempaceutical

Salts”, W %csaelugga %%gql,qﬁz?gﬁ%t rl?#1 Bé%ﬁlglrséelc? FFZ({O%];pounds of

the pr@é%ﬁﬁﬁﬂv&ﬁio% o%Hfé'ih EAAPRUA d8d ad:@iE FEACRORAIR es DS aH&UWounds
be radi ol abeled w th radi oactive isotopes, such

may
to be epnveiged @i@aermeeb@&emaglmaéismn shlgseli ne- 125 (1251) or
[0049garT%o rlllﬁlé.‘l’ %(?m%sno%%)lef, e né?ﬂun Ot Oﬁ { & Vaegller% efi gzscoggac{mg the salt with

IO

a basercﬁdllcﬁﬁﬁfdl ivatirfdl th8 phrenBdodnpoh e noed cb@vé@aoﬁal em]aals SHEf¢ parent
within the scope of the present invention.

form gfrihe eorraeing daffers feom ﬂ\?é’ﬁt’lp‘éﬁﬁa téOﬂ@lﬁyf@Uw@@hpfseﬂézpfoneﬁtles such
as so lﬁlgg‘lc}ﬁg %t%ﬁ% S?%Frﬁo’\?\({uﬁ gﬁlgg%ls$%1r%% 'tsgz:ﬁe %8%19&&0 GRRRUNR $Srm of the
compound for the purposes of the present invention.

[0050] In addition to salt forms, the present invention provides compounds which are in a
ester form. For example, in the case of a carboxylic acid (-COOH) or alcohol group being
present in the compounds of the present invention, pharmaceutically acceptable esters of

13
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WD 2007/ 131179 PCT/ US2007/ 068262 R4 R2 /\N R5 / N
~% ~NZ R6 RBv O (I) [0055] In forrmula (1), the

W@ 090081129 i s sel ected from the group consi sti NRCD1S2007/068262
5Rla S ~O NRla and R1 RL 5 Rl [0056] The synbol

carboxy icigacm5 %1?]%%1‘?% fg{ m e ogﬂdgr?égqugtgl )%Hvxnyh%l:]gc%? r(161‘1va‘uves
of alc§l¥d’ln% %hcl&saacbﬁtmqﬁﬁgﬁ@ dah bg%uéld'%&y The Igfgégdn ihBRides those esters

R2 and R3 are independently selected fromthe
and a@rl gupips bnewss tri thg agffor mydilrfjagg the sohlbolgfeor h@irolysilchygtacteristics for

Rda 4a, CO2R4a, CONR4aR41, CN,
use asasﬁatainfg(rg% ﬁ?&iﬁﬁﬁ) srhe synbol R4 represents a

[0051 [0l hyditiERPRARTSIMS, &heﬁﬁb@ﬁi ﬁdeﬁtfdﬁgqb‘h@e@ oMdunds which are in a
consi sting of hﬁdr ogen, hal oge 4a, SR4a, S(O) R4a,

prodrgy foymRAs0dr N @cormmqlg escrlei ergin_argyhose oorp,paqqu tht readily
under%) /85%0211‘] ’h’e}he% S %gdérﬁlﬂgyw%lcapcoqﬁﬂlo'ﬁs % Plxovi(g tﬂ&&o%p%u\ndé & the

n eac

presei@fitivcnriah | )dgitiosllyt, ptoridugs dah bk I’cOﬂinelteti @ thesohpbintdserttise present
i.ndependent |y selected from¢the group consisting of
inventieq) %%lﬁmlﬁfﬂ‘loﬁ glocg%lca]dn thodg 1 ByAn ex@zvoSenVHglpngl}tk or example,

prodntf%\%gcr ﬁ)&{ slo$l Q?I%i‘tga_f Zo thP %51?59&&’({% 9 ﬁ{%}%senhﬁ%&{t%r\yﬂen placed in a

et eroat 0//131179
transdl@ﬁ?ffdll;ﬁ%@é’de@ﬁﬁﬂﬁﬁh a[sﬁ'ﬂ)e&ﬁ@ eniyencsy whahgaRt¢agart. Rob are

[0052L ggﬁgn dent lo&p%]%odfrtﬁgﬁg%ie%& @angﬂgéqﬁy%xasé H{) éllls%[]vaelllteldyforms as well as
solvatbﬂ‘ @&ﬁﬁnﬂh@mhimg atRed Remb." Bdnbal, gﬁ@mv&@@ﬁ;r&ts bRGqRfvalent to

en droxyl, al koxy, heterocyclyl, oxo, am no,
unsol‘aam@i %amb hre infended to be encornpassed within the scope of the present
invention. Certain compounds of the present invention may exist in multiple crystalline or
amorphous forms. In general, all physical forms are equivalent for the uses contemplated by
the present invention and are intended to be within the scope of the present invention.

[0053] Certain compounds of the present invention possess asymmetric carbon atoms
(optical centers) or double bonds; the racemates, diastercomers, geometric isomers,
regioisomers and individual isomers (e.g., separate enantiomers) are all intended to be
encompassed within the scope of the present invention. The compounds of the present
invention may also contain unnatural proportions of atomic isotopes at one or more of the
atoms that constitute such compounds. For example, the compounds may be radiolabeled

125

with radioactive isotopes, such as for example tritium (H), iodine-125 (**I) or carbon-14

(14C). All isotopic variations of the compounds of the present invention, whether radioactive

or not, are intended to be encompassed within the scope of the present invention.

2. Embodiments of the Invention

a. Compounds

[0054] In one aspect, the present invention provides compounds having the following

formula:

14
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[ 0060] The subscript nis an integer fromO to 2. s
[ 0061] The synbol R5 is selected fromthe group
w@om3istirng of : 16 WO 2007/ 131179 PCT/ US2007/ PGBRSD07/68262
SSMNM SN NN I NI N N' N, NOOON- OA
NN Al M~ ~J , NN kV. ON ON\\ O\ O\~
HNAN  NH, NJ HNJ H O~F§\NNN\ O 2 ON (N HNA
0 P N

LN, O H\= NH, HO 0 O NNN ~ QAN ~
+Q ON'ty Ax A sJ s N J°
N *-\= WFJZHNO
RS o .

p Q of , , S O R5C
@

ONNGONX ON ON

[0055] In formula (I), the symbol Z is selected from the group consisting of:

A
? S S’/E\ * S//’l
O N—R'

F F/ %

/ N—R'2
, , and /\/

R1

[0056] The symbol R' is selected from the group consisting of halogen, Ci.galkyl, Ca
alkenyl, and Cy.g alkynyl. The symbol R™ is hydrogen or C,_4 alkyl.
[0057] The symbol R* and R? are independently selected from the group consisting of
hydrogen, halogen, Cy4 alkyl, SR*, S(O)R*, S(0),R*, COR*, CO,R* CONR*R*, CN, and
S(O),NR*R™.
[0058] The symbol R* represents a moiety independently selected from the group
consisting of hydrogen, halogen, OR*, SR*, S(O)R™, S(O),R*, NR*R™, CO,R*,

O Q)

‘E'N: > , 'E'NCO, E-NCNH, E'NCO 'E'N/_\SOH

’ \/ ,
’E'N 'E'N/_\O E-N/_\NH E'N/_\O and 'S'N/_\S
QAL

wherein each of these ring systems is optionally substituted with from 1 to 3 substituents
independently selected from the group consisting of halogen, amino, oxo, C; galkyl, C;s

haloalkyl, hydroxy, C;.g alkoxy, heterocycloalkyl, heteroaryl, and heteroaryl-C,_4 alkyl.

15



, N\ ON ONON HV-N HNNH, HNOOO O NN-~"

b', OOO ~ON s o o ON17 W 2007/131179
weEO/USAM7/ 068262 R7 NO O OO0 8 0 ON Sr"peI/pSI0M68262

N S') OJ O- and O oN R8N wherein each of these

[ systens 4 s optional ly supstituted with from.1 to
oossh' HeSYmbilam o RhatBRmateryDbrtaseasr £ shkvhartRaly
substiREEWth ifdeh Plo DARARRAts GhdcPed Ml sclCdieBiiBAl tRabkih colsisting of

-NH-C(O -C1_g al kyl, hydroxy, anino, oxo, C _g al koxy,
halog¢re hedwayk bikak kyetferomycbi aapoydminanehd @ubaxyl.N

eteroaryl.-C .4 alkyl,.with the proviso that when RS
[0060rstI?leFﬁ%%npﬁiseanégﬁ%%tfr%béﬂﬁal kyl  (or substituted
[0061R! Kk ky@UBISt it WelBdted frobtBie BrRPSohdifhedf: t he RS ring.

F0062] The structure shown above as: R7 117 N Nk

16N

16



/" 10 includes both the cis and trans isoners, i.e.,

R7 R \NN N N\ and [0063] The synbol R6 is
wa@edoeasyad® f rom t he group consi sting of hydr ogePCT/US2007/068262

hal ogen, and Cl_4 alkyl. [0064] The synmbol R7 is

sel ect ed fromthe group consr sting of hydrg gen ClL 4
al kyl , | on subst 'g,thed ph , and
C(O) akkyl (lL no.N The
synb le| ﬁct ed t,he tedp conslst ng of

hydr og&n and CI"4 al kyI [0066] The wavy |ine

i ndi cabe t he poipnt t chmentot the resk, of the
mol ec The %ent ti o (:or,1I tes
phar .a cepfla e salI ester

prodr con‘pourhl s of forful 4 (1) 20 [0067]
Wth the above formula, are a nurrber of speC|f|c

enbodi oegts of ahg i nve . gr ou
enbodi Pa"e % é%r en Hrl group
of e , 18) 31179

PCT/ 07/ 06 "sel e ed from he ‘gr oup consi sting

of hydrogen C1 4 al kyl , SR4a S(Q) Rda, S;%ZMa
COR4a, o R4a R4aR4b° , and ) 2NR4gR441 n one
group odreﬂr?la,b seI e'{lLag%frq Re%ar oup
consi §ti Mg %of hyc”'o en, hyI HNS-Tet hy K/g

-S(O) - hyl-, -S(O) hyI In one group of
enbodi nents, R3o0i s hydrogen or ne?hyl In one group of

enbodi ments, R6 s 5 hydrogen or fl goro. Ingone group

nts, 4% s sel dfro gro
of&d en,(gw o@%ﬁ éﬁé"

consi
S(O 2R4a,, NR4aRdh) CO2R4m, )" N s J(0)n N \ NH
\-i 0O erein ed®h of these r|ng systens is optionally

substituted with from1l to 3 substituents 10

i ndepengde y seldect ed from the gr ogp onsi spi

hal ogen qjﬂ O 8,H.Lk al oal n@;H
hydr oy, het I oalé;f‘ het

and he ngoar 4 al Ky»™N and Rda or bis

i ndependent |y hydr ogen or G _4 al kyl, optl onal | y
substity ted Wi t hghy ,géoxyl al koxy, oOr eterocy

andth Ilng\ i categ t epor atté\; nt to

t he re f t hen cul e’me supe&% ’Q

and 2. &5 [ 0068] ohe e i ment Hi s s#NSCt ed

fromthe group consisting of hydrogen, hydroxyl,

fluoro, &(Q CH3, &(Q 2CH3, ONH{ CH2) 2 C(O)icrlglt

- (CH2) 2}!@% \}‘;%IL ¢w”z‘t } E'L HN\/&

0o (o] (o] o} (o)

&N‘a M Mk & LD S A
T ,

[] , OJ

o

o»\ NE"- :

C

17
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-OCH2CH(OH) CH2CH, OH \ N\ OH\ NH2 N N-NNH N S

-NM~ 1 ~Oand ND 20 [0069] In another group of
wepdodsrents, R5 is s | N optionally substitupedusionioss262

from1l to 3 substituents independently selected from

;he group consisting of hal ogen, amno, Cl_g al kyl,

{; g hal oal kyl, hydroxy, Cl1_8 al koxy,

het er ocycl aIkyI heteroaryK)and heter arﬁe-CJ 40

25 00g0] & ther nbpﬂ R@ve)hlo
n
8

00 /131E79 |PCT/ @ SN H//\1) CN / O
phag eutica acc | e salt@, ester , and

prodrugs thereof. [0071] HB anot her group of
enbodi rents, R5 is 0 0 § S'" N 0"S-1) or 5
optionally substituted wiTh fllorm 1 to 3 substituents
i ndependent |y sel ected fg¢N e group consisting of
hal ogen, am no, Cl_g al'Ryl, Cl_g:hal oal kyl, hydroxy,

herq B o e RN RSB ¥ 138, st
1ndep8nden1[1§;)%&lted floRNRL El%ﬁ %Ming%@%alogaﬁ OIQ‘éH&I 'C%Q |1\1|a1/0%1k%,1,

cont enpl at es conpolnds havi ng t fornul as:
-NH-@O)-@s alkyl, hydroxy, amino, oxo, C; g alkoxy, heterocycloalkyl, heteroaryl, and

0O

A

N_
heteroaryl-C)_4 alkyl, with the proviso that when R’ is I\/ E, then there cannot be an alkyl
(or substituted alkyl) substituent in the 5-position of the R’ ring.
[0062] The structure shown above as:

7
Ra,

)
2
F

includes both the cis and trans isomers, i.e.,

RQN N,R7
> F

[0063] The symbol R® is selected from the group consisting of hydrogen, halogen, and C_4
alkyl.
[0064] The symbol R’ is selected from the group consisting of hydrogen, C14 alkyl, cyano,
optionally substituted phenyl, and C(O)R’ wherein R’ is C 14 alkyl or amino.
[0065] The symbol R is selected from the group consisting of hydrogen and Cy.4 alkyl.
[0066] The wavy line indicates the point of attachment to the rest of the molecule. The
present invention also contemplates pharmaceutically acceptable salts, esters, and prodrugs of
the compounds of formula ().

[0067] With the above formula, are a number of specific embodiments of the invention. In

one group of embodiments, R%, R? and R® are hydrogen. In one group of embodiments, R? is
18
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1000 O / \ /[--NHOSNNNS CQ OO0OQ Sda s"d
SNNN/ ~&ONOXL N/ ~ O, O and pharmaceutically

wa@ewmepsam e salts, esters and prodrugs thereof PCT/082087/068262
I n anot her group of enbodinents, R5 is selected from

selecti ip B0 BPROB RS e VB8 Cut A0 STRGTIORR NSRRI 1§ PR,
COQRM\CGNR“N‘“’ CZN alﬂd @(@‘)QQ@I{% fh (Qlecgrgu m&%d'lmm@s N{ZNNsélected

, wher ei n each
from 1thh gmprqongsmyg@fémdrognap@nhwh ab-methylbS(O1- uméldfl,wnti hsﬁO)o.rmethyl

In ong $r8% og%‘rﬁg(?cé{n]teﬁ < n%ﬁls #g{i}%g ﬁ&g %g{hézy a nelglﬂg %troe d ffré(xg tdgnel_enés RCis
hydrog&ﬂ((Yﬂ fluor®.  artt é}@{q@@f éﬁﬁl‘)odlﬂﬁyﬂé RYis s@AB @ fro@X8e gfdup@onsisting
het er ocycl oa rpagbyl

k n
of hyctlr@g@r, g&lpgm@BzLSéO&l& %(ﬁHzRaé NR Rde@g%ﬂ, or Cl 4
al kyl . [0074] In another nbod t, the invention
cont enpl at es conpoun@s—@ he/ ornul a selected
fromthe group consisti ,ON\Y NNHN NN
NH NC NYCO 00 OO

E-NCS(O)n and i
o,

wherein each of these ring systems is optionally substituted with from 1 to 3 substituents
independently selected from the group consisting of halogen, amino, oxo, C; galkyl, C;s
haloalkyl, hydroxy, C;.g alkoxy, heterocycloalkyl, heteroaryl, and heteroaryl-C,_4 alkyl; and
cach R* or R is independently hydrogen or Cy.4alkyl, optionally substituted with hydroxyl,
alkoxy, or heterocyclyl, and the wavy line indicates the point of attachment to the rest of the
molecule. The superscriptnis 0, 1, and 2.
[0068] In one embodiment, R” is selected from the group consisting of hydrogen, hydroxyl,
fluoro, S(O)CHs, S(0),CH3, NH(CH,),0H, -C(0O),CH3, -O(CH»),OCH3,
-OCH,CH(OH)CH,0OH,

OH
é—dN S—{ »OH = »NH
\ [/ , _<\__l\}_ N \ N 2 s

é—N/\:;NH — g_N/—\S,p r?(;_\_
o | g_N\_/S , —X , and N<:>

[0069] In another group of embodiments, R’ is

optionally substituted with from 1 to 3 substituents independently selected from the group
consisting of halogen, amino, C5 alkyl, C;s haloalkyl, hydroxy, C;.s alkoxy,
heterocycloalkyl, heteroaryl and heteroaryl-C, 4 alkyl.

[0070] In another embodiment, the invention contemplates a compound having the formula:
19



NHNA N onm{ _N\ NonN/ CNNcH(J CI C 10 00 0 H AN
/| NONH1SC 0/-~Op HNNNNHQY) /NONy< ~
wo2@7/181179 00 -O0 HOO S C S 1A  jN QNN PCT/BSNOMG8262
/ 0, 021 V\DZOO? 131179 PCT/ US2007/ 068262 OH I\ F
O /=NHI1I / N NS NC 0 0O Of = NH/ \
HO/ N\ / NNNJ OHN(-'—N\ NSC O 4
C- WN N/ \

- /"N HH 2N ( ﬂNB
Cl

and pharmaceutically acceptable salts, esters and prodrugs thereof.

[0071] In another group of embodiments, R’ is

\\//

fegion

5 optionally substituted with from 1 to 3 substituents independently selected from the group
consisting of halogen, amino, C,_g alkyl, C,_g haloalkyl, hydroxy, C, g alkoxy,
heterocycloalkyl, heteroaryl and heteroaryl-C, 4 alkyl; and the subscriptn is 0, 1, or 2.
[0072] In another embodiment, the invention contemplates compounds having the

formulas:

O
@)
X D N
a2 N\Q\’N\”/@m
O
—~
/=N
=S\_/NA©_N\)\/H\”/4_SB\C|
O

W l,O

O
/—/< /=N CS /=N Y
S\_/N_®_N\2\/H\”/[}\C| N_©_N\)\/N /S\ cl
0 @)

and pharmaceutically acceptable salts, esters and prodrugs thereof.

10

[0073] In another group of embodiments, R’ is selected from the group consisting of

20



ON\V/ SCO O 50 M- NHHN N\ / N,,\,,NS

- FO dNat'-=N\ O-N - /--N~HI \ N-\NS C

wobs 1311719 N -~-N S C 0 OOH s O HOO - N H - POI/NS2007068262

SCl O 0O/=NHOOi\ - 1I-NH/\ SO \--NUN/
2007/ 31379

NJi .~-NSC OF O
PCT/ US2007/ 068262 O

Il QF O goNséOR}\OiNION/ g
%N}% N}% AN SN HN\’HN ij\l}i H‘\N}(ﬁ
ST (J
(0] (@]

wherein each of these ring systems is optionally substituted with from 1 to 3 substituents

O

O

O o

~
, R® ,and O

independently selected from the group consisting of halogen, C,.g alkyl, -NH-C(O)-C, g alkyl,
5 Cjighaloalkyl, hydroxy, amino, oxo, C; s alkoxy, heterocycloalkyl, heteroaryl and

heteroaryl-C 4 alkyl and R® is hydrogen or C 4 alkyl.

[0074] In another embodiment, the invention contemplates compounds having the formula

selected from the group consisting of:

0 0
O N NN NN /SN
s =N /S\ o = =N /S\ o
0 0
/ /=N HN N
CO-C ., CrO-Cl_a,
10 0 , ,
A
HN" NN
= /
\\/_O_ \&,N S\ N
o}
O
/=N =N
SO n domun
O 5 S s” ¢l
2 O 2
-0 0 HO O
OO 0, ORO-CU
_N N AN S\ o =N NAN /S\ g
O

21



FOSNNN/ NNNH/ [/ C

-/ NS~CQ OO OFrr

Nr\ -NHr Nr\ NNN ~C SC OFO10 ONH Nr~

WORIN7AB1I379 CI OH O SI  HO O C

5 and phar maceurCTEE1097/068262

acceptable salts, esters and prodrugs t hereof. [0075]

In one group of enbodlnents
LS sel ected fron1the group\c
' al ky Ncy onm

from Nk NN @IN\ N/ C
2007/ 131179 PCT/ US2007/ 068262

R7 NN wherein R7

ng hyd oge
tﬁbséj

nean&\( nﬁéntpﬁn |ncludes conpounds Qel ected,

NN/ CL SSOo0 23 W
0 CN-o Nc L QCl

OCNONQI OO OHNk NH
ateRvN e g GG

0 :
N4 AN N
H,N— N NA N g™ el

o) :



and pharmaceutically acceptable salts, esters and

prodrugs thereof. [0077] In one group of enbodi nents,
wQ@2008/13arect ed fromthe group consisting of: PN/USE07/068262

\'\V' I ~RIRRLand N 5n'iin ""ivy 2 Rla and Rl is

hal ogen or C2_g al kynyl and Ria is hydrogen or nethyl.
| n @ngt her group of emnbo |nent ‘/Z is: HN gNH
0078 | n another emb e _invention

ct

cont enp g ?npaund aV|
j QA y1
S , esters and odrugs ereof . [0080] In gnother

group of enbodinents Zis?! ~\S Rl and Rl is hal ogen’

For _g apkyryl. 24 WO 2007/ 131179 PCT/QJSZOO?/ 068262
00 In a ther group of e od‘hents RL I \~

%ﬁ haI gen or NandHRl afi

N
compounds haV|ng th fo nu#é _ N Fi CI /I, hé\ c
/ NN\NN/NN/ C N Oor O and pharnaceuticall ’
accepipbl e salts, esters and progyugs thereof.

O O, CNOM G,
4 ~N 4 ~N
o, sz;@“«ﬂg@c.

5 and pharmaceutically acceptable salts, esters and prodrugs thereof.
[0075] In one group of embodiments, R’ is
R7
h
s

A

wherein R’ is selected from the group consisting of hydrogen, C,_4 alkyl, cyano, optionally
substituted phenyl, and C(O)R’. R’ is C1.4 alkyl or amino.

10 [0076] In those embodiments, the invention includes compounds selected from:

N\ \
/N /N
/=N /=N
<:;j“*<::>*‘N\¢)\\/H\W/é;;k\0| <:;5;4<::>F_N\;A\\/H\“/Jz;}L~c
@) , o)

2

23
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[0083] In another group of enbodi nents, the conpound
has the followwing formula: O4 R22 /\N d-~i>LxRlL 3
woOR®@7/1R1IRB O (11) 10 [0084] Wth reference toP¢DUNDE068262
(1), RLis selected fromthe group consisting of
haI ogen, C _g alkyl, C2_g al kenyl, and C2_g al kynyl;
Oz nd R3 are |ndependently sel ect%d fromthe group
i sting of hydrogen, halogen_@7 4 alkyl, SR4a,
O, R4a, and S(O)2R4a and R4 is |ql ect ed fromthe

@ i StAsNg :‘iﬂf C@{ge 4a;NSR4
O)HR@(—@ R4ARA m@— 1}[1
o N\\%&’ N sh i 3 a os” ¢

iIO0\-iO0O Q O wheDein each of these ring systen@ IS
optlonally substituted with from1 to 3 substituents
i ndependent |y sel ct ed fromthe group consisting of

2

hal ogen, am np| Cl-8 25 WO 2007/ 131179

PCT/ US2007/ 068 62, aI K I hal oal kyl , hydroxy,
C _g al koxy, ‘l hEIt er ganyl , and

het eroaryl - Cl1 4 i

i ndependent | y hydrogen or G _4 aI optCﬁonaI 'y
substituted with from1l to 2 substituents’

and ph}HERGRES g} dﬁt@tleealesd c§téREhd ??ocﬁﬁg%%ﬁer‘é@ﬂ"s' sting of
haI ogen roxyl, al koxy, heterocyclyl, oxo, am no

0077 5%‘?%3&?2“5%?%@@%%“ el e 1% SORRCLGRLR PR "

Is an integer fffom 0 toHR; the wavy I|ne |nd| cates the
poi nt of at t he nol ecul e; and

phar maceut i acc e sa t st §nd prodr ugs
thereof. 10 [8685], gnth odi nent s,

the Rl is czw% al kynyl . [00 6] In ;j:!:r enbodl ment ,
t he conpound has the for nul a:

and R' is halogen or Cy.g alkynyl and R™ is hydrogen or methyl.

[0078] In another group of embodiments, Z is:
HN

NH

% or

[0079] In another embodiment, the invention contemplates compounds having the formula:

’ /=N / ¢ /=N H
CN-( }NKH m B NON\)VHY@
H
O or O

and pharmaceutically acceptable salts, esters and prodrugs thereof.

[0080] In another group of embodiments, Z is:

\ S
R1
and R' is halogen or C,.g alkynyl.
24



N" NO and the invention contenplates
phar maceutical ly acceptable salts, esters and prodrugs
wazovhaneof. [0087] In anot her group of enbodi PENUS2007168262
i s hal ogen. [0088] In another enbodinment, the conpound
S seleﬁFed fro theI%rou%:conS|st|ng of- 000 OF N
}

[0081) " 4o apgthergraip ofgmbgdimenty,iZ is5 o 26 WO 2007/ 131179
PCT/ US2007/ 068262 J ~N OQ Y8 CH3 / f\ N OvLj - C
SC 0 OHO NHON ON{ -0 NNNHH/ “~N/ - v
Sad va o0 O' oOOHOKYoH | 08Jfl 6O Cf s S
Cl

R'Ia,

2

where R' is halogen or Cy.g alkynyl and R™ is hydrogen or methyl.

[0082] The invention contemplates compounds having the formula:

O Cl O
/=N O /=N
< > H H
CN N\)\/ N \N/@ CN N\Q\/ N WCI
o | or o !
and pharmaceutically acceptable salts, esters and prodrugs thereof.

[0083] In another group of embodiments, the compound has the following formula:

O 4 R?
/ >§>N
R® R® 0

(In

10 [0084] With reference to formula (II), R' is selected from the group consisting of halogen,
C g alkyl, Cy.galkenyl, and Ca.g alkynyl; R* and R? are independently selected from the group
consisting of hydrogen, halogen, Cy4 alkyl, SR*, S(O)R*, and S(O);R*; and R* is selected
from the group consisting of hydrogen, halogen, OR*, SR*, S(O)R™, S(0),R*, NR*R™,

CO,R*™,
ORI,

‘E'N: > , 'E-NCO, E-NCNH, E'NCO 'E'N/_\SOH

15

’E'N 'E'N/_\O E-N/_\NH E'N/_\O and 'S'N/_\S
QA Qb m Mg

wherein each of these ring systems is optionally substituted with from 1 to 3

substituents independently selected from the group consisting of halogen, amino, oxo, Cig

25
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15

O OCND OOO /=Nf--NH/ CNONWQi /- N\ [/
NN\ycl FO O O, OSOC'" - NN/ ~C /NCO 500
W3 20070311®@ NJ O S NN H / C 6-a N N yfs-\\--PCIUS2007/068262
yrs-L 27 WO 2007/ 131179 PCT/ US2007/ 068262 OO0 N N J
O O O NH

alkyl, Clopgii gl gk Goandosy: bitoiagel oy fictentindspid exoesy!-Cra
alkyl;

each R* or R* is independently hydrogen or Cy.4alkyl, optionally substituted
with from 1 to 2 substituents independently selected from the group consisting of halogen,
hydroxyl, alkoxy, heterocyclyl, oxo, amino and carboxyl;

R® is selected from the group consisting of hydrogen, halogen, and C,_4 alkyl;

the subscript n is an integer from 0 to 2;

the wavy line indicates the point of attachment to the rest of the molecule;

and pharmaceutically acceptable salts, esters and prodrugs thereof.

[0085] In another group of embodiments, the R'is Cog alkynyl.

[0086] In another embodiment, the compound has the formula:
/ _< >_ /SN
CN N\K/ H m\
S S
0]

and the invention contemplates pharmaceutically acceptable salts, esters and prodrugs

thereof.

[0087] In another group of embodiments, R'is halogen.

[0088] In another embodiment, the compound is selected from the group consisting of:

*s CH3

o F
CN—Q—N/iN H d_@_
= \&Nm/@\m = \
o

26



NOO! /-,-N/ NN/ N~N/ SC NNNC 0, O OCHNH

/| ~NN Op NN\,~NSC /---NN)r St7A. 2 0, O
wG2@nd3yhar naceuti cal ly acceptabl e salts, estePGI/EHIN07/068262

prodrugs thereof. [0089] In another group of

enbodi nents, R4 is hydrogen. [0090 d n anot her

enbodi nent, the conpound has the f la: OMN

QCl 0 amd pharmaceutically aqyeptah salts, esters

and Qor odr 3% hereof. 10 [%ffi an grou
ER S, /<thhe co fre retLion i s #n\\an
T‘w\qgﬁﬂﬁ ”'"’ zo°"’\ﬁ%m
=T/ US2007/ 0682 [O@92 VVthln the presentoO
|nvent|on the confounds” provided in the exanpl es
belom1ar each preferred enbodi s, along with
their geutically acceptable s Its, esters and
prodrugs {Tﬁ eof. Preferred ex }Qf compounds of
formgla ( ncl ude: [0093]
Ior- \ (k&N(4 (2- xoperﬁlépii;Ey_ ﬁnyl =LHim
az¥ %k*}ﬁ mef hylé) thi op rb 4l
| or ©- N—((l- -sLorfor phol i no) phenyl ) - 1 in1dazo

-4 yl ) met hyl )t hi opfene- 2-carboxam de; [0095]
5- Chloro N-((1-(4-(2- oxopyra2|n 1(2Hpoytniphenyl ) - 1H i m

i daz ) met hyl ) t hi ophene-2~ca xa ;10 [0096]
5, 7EN( 4, (6- pyrlg;g n<ij§#m-y ) plnen -1H—
i f g WH ¢ 2: boifaj\d

5- Chl or o- N- ( (1- (4-( -o%<o - et hyl pyri di n- 1(2H)gyl)phe,n
yl)-1H i m dazol -4- yl)nmethyi)thi ophene-2-carboxam de;

[ 0098]

5- Chl oro- N- ((1- (4-(3-oxot hi onor phol i hehyl )-1Himd
azol -4- 15 yl) et hyl )t hi ophene- 2 car oxan1de

CN*@‘N\)\,N\H/(Q\Q C O_ Ho /s\ cl
F

W 7
@) O”
=N
o alvacVWa
_@N\)\/N N NAANY A
S Cl 0
R0
S/

27
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[ 0099]
5-Chl oro-N-((1-(4-(1, 1-di oxo- 3- oxot hi onor phol i no) pheny
WO 2001HBi1m dazol - 4- yl) et hyl ) t hi ophene- 2- car boREIUS®)7/068262

[ 0100]

5-Chl oro-N-((1-(4-(1, 3-di oxot hi rmrphollno)phenyl) 1H

| mﬁl - 4- %\) nmet hyl )th| ophg-gz car boxR]m de;

[0¥01 / \
_Q_QIVMN g @;fst TH)BYIN ~gl)

phenyl ) -1H i m dazol 04

yl ) met hyl ) t hi ophene- 2- car boxani de; [0102]
5- Chl or o- N- ((1- (4- (2- oxoi i dazol i di n-®@Hyl ) phenyl )-1Hi

m ddB8i04- yl ) net hyl ) t hi ophene- 2- carQoxam de; [0103]
5-Chl oro?N-((1-(4-(2, 5-di oxopi per azi QH) phenyl ) - 1H
i m dazol\ 4- 25 yl)nethyl)thi ophene 2 car boxam de;

[0184] ©
- @7nl N- - 2f|uoro4( op d|n- 2H) -yl ) phen
/9|),EJ@L$@%/|-4H yl thyI h| -c rb am,de\

S5 C e

5-Chloro-N-((1-(2- t%ylsulfonyl) 4- (2- oxopyri
H) -yl ) phenyl ) - 1H ’ ’
i m dazol -@Hyl ) net hyl ) t hi ophene- 2- car boxam de; 30
[ 0106]
5-chl or o- )N1I(@HE- ( 2- (et hyl sul finyl)-4- (\12 oxopyrl din-1(2
H -yl ) ph&nyl ) -1 Hi i dazol - | -OH
4-yl rreth )th| ophene- 2- car boxagi de; 107]
. (4(2- opyri -1 - I/:)=N2t o
da 6I

: i h -g-carb 29 7{(;@7@

PCT/ US2007/ 068262 cDOlOS]

5- Chl or o- N-(( -(4-(2- oxopyrldln 1(2H) -yl )-2-(1, 1 di oxo
H

3.2

2
xam de; [0109]
- (2- (3- oxopi per azi n-l- | ) -M- (2- oxopyri di
en I) 1H

{TRet ) ¢ \phe

5-Chloro-N-((1-(2- ( -hydroxyethyl am no) - 4 (2-0 op?rlg’
n-1(2H) -yl ) phenyl) -

and phd¥indad@ically ¥dchpiablo¥hitd, Bu@@faﬁmg rodrgarthaxam de;  [0111]
5- Chl oro- N- ((1-(2- hydroxy-4-(2-oxopyridin-1(2H)-yl)phe

[0089!10&%5%&'&9&2&1 em%od%’th&ﬂ?,tl{mylg )1§7cnogeQ1hene 2- car boxami de;

[00905- CGhhestberNn{tolirgeht hiat beniperiddan e fra@lapoxopyri di n- 1( 2H
)-yl)phenyl)-1H 1g21
)

i m dazol -4-yl)ne [ ophene- 2- car boxam de; [0113]
5- Chl or 0- N- ( ( 1- ¢/4- \R= Bﬁtiqm- H) -yl ) phenyl ) - 1H
-im dazol -4- yl) hy hi < &xam de; [0114]

N-((l (4- (2- Oxopyridin-1(2H) -yl ) phenyl )<1H i m dazol - 4-
met hyl ) - 1H-i ndol e- 6- car boxam de; 15 [0115
and pcEuhgpily £) phet

b@lmyally\BC(C(slltabm sglps, ostopsynd @rqﬁrqgszhgreq ) phenyl ) - 1H- i
m dazol -

[0091] In another group of embodiments, the compound of the invention is in an isolated

and purified form.
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yl) met hyl ) t hi ophene- 2- car boxam de; [0116]
5-Chl oro-N-((1-(4-(2-(cyanoi m no)pyridin-1(2H)-yl)phen
W@ Rgo7AsHiIM dazol - 4- yl ) net hyl )t hi ophene- 2- car bPXEDEH87/068262
[0117]

mo”ﬁy@“@ﬂlﬂ?wrééﬁ% tl%t e co poun S rgéfl c? n thg' %xaﬁ%p%é l))ﬁow are

each Mbﬁeﬁ%a @I‘ﬂbl)&m&%hﬁ@ﬁé%lﬁQﬁ@pgﬁﬂnggeutlkgklﬁce table salts, esters and
| oro- N- oxyphenyl i'm no) pyri di n-1(2

prodrur@s ty¢ry@(h d’nrglﬂeyreci pkamples of compounds of formula (I) include:

o0 A L A ST RSO i 122

yl)mem @éheﬂeﬁl.&aﬂ&txlaﬁhae- chl or ot hi ophene- 2- car boxam de;

[0094) . é&ﬁil@i@@]LN =(tet h{d-oxenpgrphglimopphegx o pyt-irgidazol (o Hymgthy hthegphene-

i m dazol -4- yl)methyl)-1
2-car IX)cleréé)l e- 2- carboxam de; [0121]

[00955- ehmmmN (B{hyd-odbpytdlzif-42(D -y )b piyyl)-dHAmidazd)-4y| ) phen
1H-i m dazol -4- yl)nethyl)-1
yl)meﬁ%y 1ppf1e82- b BERANR: de; [ 0122]

e SO s L P SRR 2
yl)meﬂi_yl)ﬂﬁﬂn?hoe_ne -2- carboxgmflclie o oo iy
100977, S RoRr b rorg Py g i oA B b

/ / US2007/ 068262 [0124
yl)meﬁ@&%%ﬁ%@%ﬂ%%ﬂo;%nfgnm hoxy- 2- oxopyrl[dl n- ]1(2H) yl') phe

[0098hy 15y Chlpro-Ni (@b 3-axothiomesphoiny ipheayd héHeinddazat-hoxam de;

0125 .
yl)megl—yéﬁf%?l}?pﬁz(ﬁbo(xﬁm(l@;hydr oxy- 2- oxopyridi n-1(2H) -yl ) phe
[0099gyls%)€11%1gl]rd-m(@1apnth fdioko) 31Bt diliopiohpHamine phcyl - aHb % dFo L8,
yhmegyomiephsni2¢ rqamid= f | uor o- 2- oxopyri di n- 1(2H) -yl ) phen
[0100{ lo)f'zél?ofoncNd(?lz 041 £43-d¥dxb RS ¥ phb R SPRGEB- A1 fRIRoKaM de:
yl)me&ryglmlopmnédrzéc(albc(xénﬁ& net hyl - 2- oxopyri di n-1(2H) - yl) phen
[molfofz@}l&omNd(?l ) o L D e 2 X AT Aizo1-4-
yl)me@yﬁﬂllﬁé y&azo]f&%nﬁ@e met hyl - 2- oxopyri di n-1( 2H) -yl ) phen
[0102) Hrehlhso- Nt(hl - iz oveoi @ dearp bidix alry dfghen 10-1 2Bimidazol-4-

- Chl.or.0- 4-(4-hydro 2-oxopyridin-1(2 |') phe
yl)meﬁ?’ﬁ}.\“‘i%epﬁlz 1tbcl(xaﬁlg dgy) ;lmst %I )thlxogﬁelneI 2- ccgr E?ngm) Se

0 X Z Z
RIS (E M C eI R L LV E R TR

e Rypeng ) e s ; -
e A e e e B TR
y)metAythaz Oprefic Pl JaiBixamlide; 5 chI or ot hi ophene- 2- car boxam de;
[0105] 5-Chloro-N-((1-(2-(methylsulfonyl)-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-
imidazol-4-yl)methyl)thiophene-2-carboxamide;
[0106] 5-chloro-N-((1-(2-(methylsulfinyl)-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-
4-yl)methyl)thiophene-2-carboxamide;
[0107] 5-Chloro-N-((1-(4-(2-oxopyridin-1(2H)-yl)-2-thiomorpholinophenyl)-1H-imidazol-
4-yl)methyl)thiophene-2-carboxamide;
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[0132]

5-Chl oro-N-((1-(4-(3-nethyl-2,4-di oxo-3, 4-di hydropyri m
WO dionA3K12H) -yl ) phenyl ) - 1H PCT/US2007/068262

i m dazol - 4-yl ) et hyl )t hi ophene- 2- car boxam de; [0133]

[0108 ny(é?ll&Fq I&.I QEZL ogf)?@é{ylrl n- ?(212-1) y)Sof )({ I1 rglodgonthg'og*rgot?)ﬁgﬂr)-ﬁ)-he
yl)phéﬁ'y))nﬁ'{JiM daz&:=£DhRc ol DNieAIRAS 2 ZapRkhRXRmM de; [ 0134]

4- (4- Acet am do- 2-oxopyrim di n- 1( 2H) -yl ) phenyl ) -
[0109] HSr(ﬁhlld@le-((]ﬁl:@ -3 @mmaz)m-a -yl)-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-

h b de; [0135
lmldaé&&%@ P(B%C(?Prﬂl(%ﬂe g%a%%?gxﬁ?l fledl E} 1- y% ) phenyl ) -1Him d

aleul h dr ando§arbexs |
g it

imidagglrft-yDmpthgt) Cadréregrboxamide;

ol 5 B0 O 4
yl)meﬂiyl)ﬁﬁblﬁ}dn): 21¢al-rh)d’xdﬁi1®* 5- carboxani de; [0138]

01127 Srafloror N (ngoggéa&&%ﬂﬁl(z(oio%yndlﬁol'? f-Sphenyhe P

1m1da¥$l%£?l B¥ﬂh}<k)?4 ?ﬁ@ 18- c%fbg)gﬁliﬂ%am de; [0139]

met hy onyl ) -1-(4-(2-oxopyridin-1(2
[0113H) SyChlptveNyK )-¢4E2-thioxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
i.mdazal - 4-yl ) neth t hi ophene- 2- car boxam de; 31 WO
Yl)meﬁ%%l I%fi}%'éyfrﬁ)fh‘?"%é%w 068262 [ 0140]
[01 14E|; @’lt(@r(@:(hlrdio%ﬁaﬁtﬂmw Ybhdh) tH-ifafttab Q=¥ ORIy BL TH I Bl e-6-
-yl)phenyl )-1H i m da
Cmbommywynethyl)thlophene 2- car boxami de; [0141]

on1sf, SRS AR DT ik L Bos

)mekh ene-2- carboxarmde
vl yﬂc)i?ﬁéﬁ] 4- (3- (2- hydr oxyet hoxy% oxo%yrl di n-1(
[01 16]g|_|)5 (;,l]llpm-ﬂgr( ] 14 AH(cyanoimino)pyridin-1(2H)-yl)phenyl)-1H-imidazol-4-

Y .t hi ophene- 2- car boxam de; [0143]
yl)meﬂ*@?éﬁéf@(%- E %n‘% 2 et hyl - 2, 3- di oxopi perazi n-1-yl ) phe

[0117D )c/) 15} HIbkd-NH((B2B [ 2-meth) fmiibhpsirdinti @phenph2nyd gt Hoxaddzdb4-
144 :

Yl)meL@yé)(@%Mnfﬁ -CERPBEWR | i mi no) pyri di n- 1(2H) - yI ) phenyl ) - 1

[0118’;‘ ?f)o?ﬁ gl' KA %e Zﬂﬁéglzog)qi’rg n?flémlno Ialrldu] 1(2H)-yl)phenyl)-1H-

imidaﬁel@qylc)methb&)(lﬁ@hm Rydartiox gide2- oxopyri di n- 1(2H) -yl) phen

[01 19i/ l()ﬁ[é (|4 r& C%g% gtyhmmo%p;rrae tnliﬁ) ;11 p%%lgﬁg ? Hzlrmaarlz%? )ﬁa rBrnethyl) 5-

chloro'im@}aﬂl&feoz&\krﬁ&émé hyl -1-(4-(2-oxopyridin-1(2H)-yl)phen
H i m dazol - yl ) met hyl ) t hi ophene- 2- car boxani de;

yl
[0120f 54 @l]_lqm]-l -methyl- N ((1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol- 4-

some it bTeREP - Sbpragig: 1 o= ToPyr @ (s b phen

[0121] Misd@RIBHo- Am/dtﬁﬁm otk ut Lcﬁd@b?ﬂi@imﬂ(@[@} I SH-irh{ddAs314-
5-Chloro-N-((1-(4- (5 fl uoro- oxopyr| i n-1(2H) -yl ) phen

yl)meghy;) HH-preleyl-subexgidy. 14
[0122] 5-Chloro-N-((1-(4-(1,1-dioxothiomorpholino)phenyl)-1H-imidazol-4-

yl)methyl)thiophene-2-carboxamide;
[0123] 5-Chloro-N-((1-(3-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide;
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i m dazol - 4-yl ) et hyl )t hi ophene- 2- car boxam de; [0149]
5-Chloro-N-((1-(4-(3-fluoro-2-oxopyridin-1(2H)-yl)phen

wQ@ kgora3imet hyl sul finyl)-1H 20 PCT/US2007/068262
i m dazol - 4-yl ) net hyl )th| ophene- 2- car boxam de; [0150]

[0124f X g‘@ﬁ Mz U fzﬁ-@%fh géx%pgngfﬁo%ﬁ L 9P A Y RIS .

el 3 éayéa}ﬁfﬁgtaﬁﬂél&t hi ophene- 2- car boxani de; [0151]
yDme Hﬂgﬂﬁo@{gnl\l_ (4- (5-f1 uoro-2-oxopyridi n-1(2H) -yl ) phen

[0125)| Y- QMIoroaNe(élzm (%hyqrbgyréfdxypymmndﬁﬁéhelémwnalﬁﬁékamddml-“-

5.0,0152 .
yl)meéy%lgp%ﬁz(ﬂbo(xﬁmf% net hoxyet hoxy) - 4- (2- oxopyri di n- 1(

[0126f H5=@hibRe0Y 1 -J4-83Hfluoro-2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
|?m dazol - 4- yI ) met hyI ) t hi ophene- 2- car boxam de; [0153]

Yl)me(h?\})ﬂsolthﬂné'rzoﬁall‘\bo(x@lu @- (2, 3- di hydr oxypr opoxy) - 4- ( 2- oxop

j0127){ sE Bt RE LY PRSI obpyridinc | QHybphenlc cimidgzol b

yl)me(l@l)ﬂﬁolﬁﬂblnerzgeaﬁiac(x(aﬂndez (2, 3-di hydr oxypr opoxy) 4- (2- oxop

1(2 |
0128} e BlaoR i % L EeIH P aind CH L dpsrab W imoaelsy
Yl)meﬂ‘,yﬁml?%&n %}% hydr oxypyridin-4-yl)-4-(2-oxopyri
[0129] deélzlofo—N (yl yhc(aat nydrmwz@pbpymﬁ-lcm)emwhwe};1H-ﬁﬁdwa1-4-
% / US2007/ 068262 [0156]
yDme -V R PIR2M S hydr oxypyri di n- 3-yl ) - 4- (2- oxopyri
[0130fli 3= Cll(lgf@-NY(k]) phenyldloxbts 4- dlhydropé/rlrmdln 1(2H)- yl)phené/lf 1H-imidazol-

I m dazol ) met hyl ) t hi ophéne- 2- car boxam de;
4yl)nll¢ﬂ(13(11[hl(02hf(®-2&mrhgwmld@|| n- 3-yl)-4-(2-oxopyri di n- 1(2H) y

[o131) ) RERY L) éﬁi g%%'ﬂ%gémgg %L%@QBHH imidazol-4-ylymethyl)-5-
chlor&hlsﬁh@feozb&rﬁéﬁmm&e(4 fl uoro-2-oxopyridin-1(2H)- yl)phen

H i m dazol - %/ %rret hyl )t hi ophene- 2- car boxam d
[0132{0 §5(§l}loro -N-((1-(4- (3 -methyl-2,4-diox0-3,4-dihydropyrimidin-1(2H)- yl)phenyl) 1H-

1m1da§?lﬂ1&]§ﬁ1|8tm{m%qh%ﬁ é%a%ﬂo%?r%ﬁ{ez O_XODW' din-1(2H) -yl ) phen

jt hi ophene- 2- car boxami de;
[0133] ON8Q]l-(4-(4-Amino-5-fluoro-2-oxopyrimidin-1(2H)-yl)phenyl)- 1H-imidazol-4-
I N-((1-(4- h - 2- i din-1(2H) -yl ) ph
yl)meﬂpg; g];.]grqﬁhl(aéw(e 240a51rl§_ ya%{ISXy oxopyridin-1(2H)-yl)phe

o134y NIRAI A ORRg0e- SepgrmauRT dn iy DA icgie.

yDmetiyl))5 ¢1Horaﬂ11dah@ﬂe-24earb¢>9anad¢1yl ) t hi ophene- 2- car boxami de.

0135, Srdip B bbb Sl abbUe APLT S Ve

yDmetyDibpihs-20farbd@h@de; Xa. 15 b. Conpositions [0163] The
present invention further E rovi des conpositions

[0136¢ o e lgioly-(Oh&A-Bt-oxanyeidine whds- (D pipardndlayl fethoxy)phgnyl)-1H-

t aII a ce table salt, ester or prodrug
lmlda?(ﬂ gg etlﬁ 10p c?eulgllldceal |y acceptable carrier.

[0137] t NN((|11(4112 @m@ﬁ@mal(gﬂ)iybpﬁedynelH@mu&dﬁygﬁleﬂ@[)mﬂaldole-s-
carboxamide;

[0138] 5-Chloro-N-((2-(methylthio)-1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide;

[0139] 5-Chloro-N-((2-(methylsulfonyl)-1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-
imidazol-4-yl)methyl)thiophene-2-carboxamide;
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(1) in this invention may be derivatized at functiona
groups to provide prodrug derivatives 20 which are

weapahsi7of conversion back to the parent conpRCIUS200TI068262
Vi vo. Exanples of such prodrugs include the

o108 e MaPhi B R TEbER S Berag Ao oD slptsgh frimidacol

4y1)rﬁ@%ﬁ§1ythfobha{éei Bytbo@shiaEs, or pival oyl oxynethyl esters
rived from a hydroxyl group of the conpound or a

[01411: aﬁk{élﬁogd -Nrf6l-64-(3- hlﬁdTDX/Bea -oikopyrazin- 4R ol grop- 1 bimidagol-4-
dditional | any physiol ogically acceptable

yl)me&g%%ﬁ’qgﬂ?? Sy corrpounds of fornula (1),

[0142]5! 61¢1ﬂ6rd—N (matzapzotz Epdrbyyektaiyh-e- cﬁsbﬁﬁcﬁnQ(zﬂ)ﬂylb@[meSH

are capable of producing the parent conpounds
lmldaéﬁl ébzzslr)maﬂhal)‘(hquhueﬁeﬂ%c\aﬂvoxam&% thin the scope of this
ora5 PSRN AR S AISHIRGRI L5 gRERTPI Blfagl b

yl)metHye)slﬁopmﬁBQ%arrbcmamldd,hose salts are preferabl y derived
norganlc or grganic. acids and. 30

[0144l noHIdda r(@ﬁ@a%ahmw)w@aw@@rﬁémhﬁ%ylﬁ é?ﬁ -i#rg!-4-yDmethyl)-
5-chl &g&g&gkigq?mgggnuﬁlglnate aspartate, benzoate,

ne sulfonate, bisulfate, butyrate, citrate,
[0145¢a l‘.i‘pihlnibm - (Z-aretydl - (éb(chomperadln- 1(2H)-yl)phenyl)-1H-imidazol-4-
nt ane ion di gl uconat e, dodecyl sul fate,
Yl)me@%/yb Fon %f‘é&a%‘ff‘ar ate, 33 WO 2007/ 131179
[0146ECEL@§8M1@§§%%1 ILMC@t&%ﬁ%ﬁllﬁHpkMﬂ%%h‘?ﬁﬁﬁﬁhE‘ol -4-

em sul fate, hept'anoate, hexanoate ydrochl ori de
ymetytttooptent desarbardmidasdi de, 2- hydr oxyet hanesul f onat e,

t at | f -
0147}, 287 Groa R G PR AP Ea T B PRt syl finy -1
1m1da@(ﬁf4—?rlf)1ﬂbt%yl)ﬂﬁcﬁﬁ1@hé at@rbofahRpyl - propi onat e, picrate,
prop i onate, succinate, tartrat

[0148{’ hiSdeRiareatlel(1 {46y flnere- ?a%pwrldmjHéﬁaﬂé)pbenyéh%émgﬁuytwlfonyl) 1H-
nﬂuhk&Qiﬂﬁ@» dﬂﬁhéék%ﬁMX%%hﬁl netal salts, such as

f'assi um sa al kal i ne eart h met al

[0149;5 aIStGhloﬁauNt((B@ (allaorom-axshyridn 6QHYVI pacitys)-2-sakths1swlfingl)-1H-
amcfﬂ%@gg}I such as dicycl ohexyl am ne salts,

“ﬂ“bNﬂﬁEﬁWW iQRhSRs-Aearbgramidi ts with amino acids such

s I I _1H-
01508 SERLTLRS LA Dors 0, S0 0L B LORASL PSS Ty
imidawaltdrylagethy Bthidphehé-Reattowemidet kyl hal i des, such as

o151 i ol P RSt Chenn st S h A 314-

yl)meqquﬁftﬁwlkhenéizbwrwdxaﬁm% di anyl sulfates, long chain

such as decyl, lauryl, nyrlstyl and stearY
[01521; hISdEhld@sN (or- &ﬂ%}e@ﬂmﬁeth@m)tﬂe@ompandw1(2Hérlyl)g )-1H-
imidaS ﬁm t%eﬁﬁ% and r&e{%hy&e brom des and ot hers.

% er 'OF"e 0 e 4or 1Eﬁllsperm bl e products are

0153] h@pr;cm&bawgd(z ©53- Hm;@@kyﬂxbgoﬁ;grmm@d@yuﬂw1(zzﬁ§-y1)pheny1)

nposi ti ons and nethods of this invention ma

1H- m&ﬂ%?@l 466)%@(1?th’@@h%3¢ %Bﬁbﬁ%ﬂﬂﬁée appropriate

o] 2 298053, SORRRE FAEEA 0L b MRy pnc

1H-in@dakol - neyl)nmmlbth'mphm&barbmrmase bi ol ogi cal
enetration jnt iven biolo |caI system (e. g.
0155} add oyt 4- 2 @vgr BYRYTidEht wRr4 (%we%mlél%i(&*gﬁﬂ)_ph?nyl)-lH-
imida%lgﬁt-%li)mbﬂﬂggﬁ'@ﬁﬁeﬁé AlcafaihRility, increase solubility
to allow tration by
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20 injection, alter netabolismand alter rate of
excretion. [0167] The pharmaceutical conpositions of

wa b@7iisment i on can be manuf actured by nethods PEEDE2007/068262
known in the art such as conventlonal granulatlng

[01562’%?@%%‘-’1%3(?&%&%8%@@&@% sonersodaRgst D Rap -1

imidab&-R4196 ?gtﬁlébhei{@-mc‘aﬂﬁ)xﬁﬁ[d@s i ncl udi ng granul es,
reC| pita or particul ates, powders, including

[01571 r ééé(é (256d%mmdpymd;ndryl)14f(Qmomri@pfl@H)alVli)ldttnpbvwbtrsi,dazol-4-
us bl et. capsul es, syrup,
yan@ﬁ@ ﬁPHFF8§E %f%%ﬁ aé’enuIS|ons elixirs,
[0158f USF@MSthNS(bDM whu@ﬂoop@xo@ﬁuwl@ﬂ)@m)@hmm 1Hﬂhﬁmal by
a

contain stabilizers, pH nodifiers, surfactants,
yDmegiybavapticapiZGarkoxemdicti ers and conbi nations of these.

0
0155 8B FLRTRE UG- LOLAHI AL Pl TGN BB 35 0
yl)methymldpheamtbaaﬁox@nhde wat er, al cohol, and conbi nati ons
Phar maceut i cal Ly SU|tabIe surfactants

eof
[0160£uép%wai%1§ Geht shytrowyratosrpyiitiy | &géhylaphenyl)- l%l@éa@& -4-
r adm ni stration. Suspensions
ynﬂ&%ﬁ@ﬂﬁsceagz(:??Bﬁﬁéﬁiﬁh%s peanut oil, sesane oi
[0161¢ otStCllemeN-(01-(4-(€bydroxy-R- oamﬁymimaléﬂdﬁ) yl)plﬁuglpdlﬁhumdazoM-
reparatio al sp contain esters of fatty 34 WO
yl)megb’ @fﬁ% %% 7/ 068262 acids, such as ethyl
[01629! @8f &% the BRIBRRY hlo%’ﬁﬂe%l%ﬁeandf 1ﬁ5§t¥)réf§ﬂr&i AnysRnbIBS e @Mbve are
acetylated fatty acid glycerides. Suspension
selectfvgrimhibiders ohEagtetyXia.ncl ude al cohol's, such as et hanol,
i sopropyl al cohol, hexadecyl alcohol, gl ycerol and
pr dpyl €enmisitioms. Et hers, such as
pol y(et hyl enegl ycol ), petroleum hydrocarbons, such as
[01631 TRE kst infdBioR iRk BidMes %Bﬁllp%’él@ﬂs comnpFRg@InS Or Bfore
used in suspension fornulations. [0169]
comp@ivals wh fenicd) orya Mmmealbbfellytaamptebls stlhastenayiyedygdlakreof, and
in these co tions |ncl h ers
o phatgfioiViRy GRTRARlA o8 O ut e R GRS R Bposngs g8 formuta
(1) in SRV aRiAUHBbS@S Azl ablﬁmcﬁonau Wwhdig)s t& PRt R 6drug A8 Tatives
as phosphates, glycine, sorbic aci gfta33|um
whichese E@iftab ofisarYeraibn §rekciertheparpateompesndstin g Fapmgles of such

prodrNS%?Qﬁélﬁ@é fpﬁ%l%ﬁo%%h@f \Q'?tta T ang ?Illett ofibal lgﬁltlg &Jté{rtd%ﬁ&latlves

ISO rum

such @h@a]@@@&whﬁ @Btagsmumyhmmm estblcss@hﬁwﬂoylsm&nethyl esters derived
chloride, zinc salts, coIIO|daI silica, nmagnesium

from 4 hydipxyl Zsewp Ofﬁkw GmPRHNd oy . carbragrbmoesy fsrivsd dtonyasagino group
of theSCH bane eﬁﬁdlﬁ [ M 09(} Eyrac é‘tﬂ'é"% uivalents of the
ce u se,” po

oxynet , acryl ate xes
cornptpmidy ef ﬁ)rhmlae(lp (sinyﬂdm;t@mpﬂothI-yﬂhhltekesmﬂ qtrmﬂsa,mates Wthh are

yet len col and f at 0170] Acco
cupabfF oSG B e A SREEUnEng oS OF G BF NHILRE scope of hi
lnvenﬁ&yentlon are 15 fornul ated for pharnmaceutica
adnm nistration to a manmal, preferably a human being.
[01 64Bu dﬁphaplhacrqmac@lb’c acc@ptald@ spbaifthommpsundhef tnhmvemmtlon amytlhzed
n thege c‘foglyp%]s{‘gfgé% gg(?s'e ﬁglts are %’)?ﬁf&?ﬁly ﬁitgglg?ci %rxmﬁg%rggﬁnfs )Qr orgamc "Scids and

bases VIdgluB&] Antod suh acidRaltdire AR RUoWRRE bURME, adiphlie algefaR, aspartate,
arenteral” as used herein includes subcutaneous

benzopigt pepgzeroufonptat haHne buarate, Gifte ccagphpragd, gpmphor sulfonate,
cycloIIBtettarn% %%Xfeahl;gh{c Qséoaggﬁgulfat?ngﬂl%&ﬁﬁﬂa’te fumarate,

ntrahepatic; eS| on
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20 intracranial injection or infusion techniques.
Preferably, the conpositions are adm nistered orally

w@eoornsrawvenousl y. The formul ati ons of the i nvRCL/USW07/068262
may be designed as short-acting, fast-releasing, or

| ong- act further, conpounds can be
lucohepeitafes 8@&%&13? atPolteafrls ke, SFPpgrdn %%\0@% ydrachlride,
hydroBtékld@hyBRIRais t2[1§51d'r&®e{lﬁn9sulfohﬁb Q%tht@ NhaRte arnethanesulfonate 2-

sustai néd rel ease forrul ati on. 5 [0171] Steri
naphthaigreseléiyiage, hwotigatofoxahie, pampysi nacbm&e,qfefsu&ﬁaw Bmhemntlf on

.may be aque I nous
propidffte, eSS s Ther PR Er e SE TR P eRm g a8
undecKROME) Bikelshigs ﬁlbludél smA®niuth tAR| Skali 5RO S4IRYsh 2W8ddilMGind

agents and suspendi ng agents. The sterile injectable
potasqwr@;sahtmikéhnq*whan%t@l Yolts.gueh &y ¢al@ummnd sragppeu splis, sais with

r S
orgam% liagéésh ?L? A S&fs@%l?)(ﬁ?%}ne esglﬁﬁ& gl%glgpbeélﬁi:elr%ﬁn@ %%%taﬁgx/ﬁh amino
amdsiuﬁabungmﬁauphne&ﬁdéﬂﬁnglthe accept abl e vehlcles and
vents that pay be enpl oyed are water

[0165£ o|Fufth%m1%dh¢ QWO TR S RATAIIAE 257U énaé/dqe&ula’tg?ﬁllzq%wﬂh agents
a

like lc@@éi“ahﬂy‘? ﬂahd%g es‘hblll 5{/ rélfﬁfth)§1g %th?b ﬁ e@g @nd B%Y%%l@ééoir)ﬂoﬁﬁiess and

1od1dqsud1|akk$'bsulfmtqs :hichrasi dlrifletbryiddleihlyl mlmutjdané ninoyl @dlfates, long chain

haliddy gl 5 QgD TS i D sy oty 1T uTiet e epasiides: aralky!

halidR! &Ik a%é&yﬁﬁﬁi PR NGB AR aHEbINCAL IWEST 8/ &il- sﬁﬁuﬁw lorin
the preparation of injectables, as are natural

dwpm@ﬁ%ﬁMﬁd@Uiw@éhﬂﬁﬁadﬁ@pmhble oils, such as olive oil or

016§ TR @ boundIRTE finichs tnbEtdys BOmEBIUT BREH S Sjoggney also

be modeiddadyreppeh@ng aﬁﬂ?@%ﬁh‘ce alneabmllitidé tok@ihhnRlscRcSREbiS RiRical
such as car boxynet cellul ose or simlar dispersing

propegigentushaneghifiediions @reé@ﬁwanm weﬁtefaldl ipclpdethpes iich ingepsef

I f
bloloéa%%gi%gﬁggg n@b é‘%@ﬁ@‘%gﬂﬁé&% b%dﬁ? yn\ﬂ% dy gys@&n central
nervoSssylseed, @t s incedashodas aviilaBihisy, 1nc$ml solabititytohdlow administration by

emul si fying agents or biogavailability enhancers which
injectignealtcs MatRolisad alter ratepd exelRti®hict ure of
[0167[J h q{hggﬁ%a!c&ﬁ Jal/ccﬁfﬁo%md’ﬁg’ lo?th%ghve%tloﬁ 'c&iybéjmaﬂﬁfa&{lfé?rby methods

dosage forns may also be used for the purposes o
well knowmuh gtei anfsuch:anpmumdﬁonahgrabelaﬁmg,nnnb(atge dissadving, encapsulating,
arenteral 10 adm nistration ecti.on suc

tvorhirEaor S WsTIBR PO SRS IS A e G B s i beedied in
variodsQbfhd, Q{clﬁd‘h%fgrcahﬁ’l@s qkaﬁatésno@méﬂlﬁés Bbwhts wh&u&g%em

cont ai ners he phar maceuti cal conpositions of
dried,trbfiary dumgeartsprsy dm;imewmrsamor@hamsl nevalstse prbidhs, @apmﬁwﬁgféup,
SuppOSl?Ol‘lnﬁl& fnne% ﬁﬁjsl Q%H%%ﬁs uelchgiz 8 stélgl?elntesltg%F 8{ %lf etgolrillssor §11f1) énosr}r?ay
optlor&ﬂ&rcbﬁ‘tﬁﬁl dtdhalizead, @HCAOABBESY sutER thntsNBlobetelabAgy ﬁ}‘bﬁlfi‘b‘ﬂ@and

corn starch. 15 Lubricating agents, such as nmagnesi um
combipaefisafdhesar e al so typically added. For a capsul e
10168} 0PRSS BB D B Bl AL PR oy sofyjons
using arelriluBeuid,tsneh acail wmtetrngjbelmblmid dombﬁzrmmbn:nméreuf tHharmaceutically

) mul si fying and. suspendi ng agents. r

Sultabff‘ewépﬁn@m%?@}ﬁimgagemw SPIURYYBIE aésméfmﬁpg @@ﬁfisf%%@l or
parenfikad Adhehi@Adied. S[l%ﬂ%ﬁﬁ])nﬂng& {Iﬁﬂfd'e‘b‘ﬁk Youch Q@}%eanut oil, sesame, oil,

phar maceuti cal sitions of this invention nafke in
cottonskxal dibrcom oil and ollve oil. Suspension preparation may also contain esters of fatty
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20 of suppositories for rectal adm nistration. These

may be prepared by m xing the agent with a suitable
WOw7i18rire at i ng exci pient which is solid at roPET/US2007/068262

tenperature but liquid at rectal tenperature and

efo nelt [n ther tunlt rel ease, t he
acids gu {lﬁﬂ t% lqomqpefh@ynétateogmemde% yodes WC&W&M’ Bty acid
glycer@&gsy &L EnsieR f&lrr)iﬁzﬁ ohs nld9h@ldeThgoina %ﬁ@%@tﬂaﬁi@i isopropyl

onpositions of this invention may also be in a
alcohfnlomxcadd:cyﬂ @llcﬂ‘]ilOI F5caelpadiradpyenar@ycal hEtheey; seth asf
treat nent in des eas, or organs .rea ccessi bl e
poly( @ TEHTRD! PR bERToflv, Risten A SEUL SRR, S water
nmyagmqm1gg@n§§$§mmﬁm¢bﬂﬁmhgﬁgr intestinal tract. Suitable
pical fornulations are readily prepared for each of
[0169{ hé’é@rrraa@é@tscaay agrepabls carpary glat maibe asedaippghese gpmpasifigns include
ion excngnégps\'\?ﬁm{l %@%F% s{ea9a é elge%églé r}fn O&B%%lslaghgﬁ % ﬁg&% serum

albunﬁm&mﬁfef Qib’tahads aith a?@h@spahﬂey, ¢lydfnd, saibmhﬁdmbta@saﬁmmeﬂ)ate
al so be used. For topical _ applications,
pamaloﬁﬁ??ﬁéi@éwr%ﬂ OchaW&sgd Y?&?F?@l%fég}y Belds.grate %ﬁlfé @r ielﬁctéolytes such

as provathih@ C}Faé@'dr'i‘sto %@HI 1?;“03 I o, o?a‘§§1h1Y1 gﬁﬁ%{??ﬁ&tphate sodium

suspen |sso ve nore c
chlorida rznnoesratts footloﬁdaxhslkml magdngsning trisali dagm polfyvhiyépymcdntma natfulose-

of ., this in but, are imted. t
basedrw'ﬁﬁéwﬁs @Pfyeﬂay el eSL o Gt e X s Hilow. Do ety ates. waxes.
polyefR&Ibh ﬁ%@ge bM!Bk b6lyRRE, ?b@fteﬂ'lmeng rgg%i alevadso!

polyoxyethy ene, pol yoxypropyl ene conpound
[0170& ma¥ospifdyri g apasteand emp@lmenmtlneecrqmqsxt@ny of thiseinvention are

formR A B BB i D RSP i g R §fuhdh Bhing. Such

pharnf08RRAPNSp oS HBAS BHAE idFentich &R0 Ib¥ @dmiisterRe ofdllyTPérenterally, by
pharmaceutically acceptable carriers. Suitable
inhalagigp spray stopisellyy dectd | yrnpsats buscally, yaginallyaer vie A snplantad ecservoir.

L R L L e

intra-grpbdlainttacsyns ial, inteasehail, rra@ﬁhécad;ahtramlmﬁs nﬁttaQHSBJnﬁBaﬁble
fornulated as _nicronized su % ions in isotonic,
¥

intrackz ) &1 eelio8 o8 (i PEoR AChRigUcsorhre seﬁlaeoqoyrlp%w%ﬁliﬁﬁdaﬁ@stered
i
orally'd? 1ntlr ﬁ&ﬁl}p TMO%IHﬁ&ﬁ%f%ﬁ%&k%ﬁg@q}i%e%eg fltﬂg? bs yﬂo‘i’@actmg,

our w thout” a preservative, koni um
fast-raddsong delon@ateng a8till/Birther, compoyphis lkah be edromesered inea local rather

nan BT EALS2h on SHTBE Tl I by AR "

formuMi@dnmaceut i cal conpositions of this invention may al so
be adm ni stered by nasal aerosol or inhalation. Such

[017 lb oRIE¢ tr) mﬁadolfaf@mp pépharoempa@l@onw ﬁt@lsn@vetn@oh maqdp@@queous or

known in.t rt harnac utd cal rnul
oteas R BspisPisyar it SeasRBFF BRE B A€ ESh bl Bl fgecs
know® @iy |artaisﬁl(ghf>ﬁita‘tﬂé d@b&gﬂhgw wlctlgergphte 98 Y@pedBg agents. The
absorgtlon pronoters to enhance bioavailability,

sterilefipigstablent ensa ioaraor sobhe pted loriisatabsrialutiop op BisPEBSigyin a non-

toxic ?%F%%ﬁ@gn?%eﬁ}%bﬁegcﬁg%ﬁt or, Jo%zg ]fofa&)ém% éIsha ?ﬁﬁ)\ﬁq? (i%sﬁgﬁledlol

ectl anount's a re
Amorigah@adscep@blervehiciasene x@eentsr&mt aitaiy bo eﬁjpdbymi akd watth®inger's

scope. of the inven A therapeutically effective
solutl%grgi %‘[}?n\?éleuabggw&fer@ U(Pﬁan In H@? 1hgRSterilg, fixed oils are
conveRHFR ANy S A6 $As ARFLARSAIE s R by nlduR! 5 MhES rpose, any bland
fixed oil may be employed including synthetic mono- or di-glycerides. Fatty acids, such as
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20 compound or conpounds of the invention is a

formul ati on that exhibits a high therapeutic i ndex.
wab@7tiblarapeuti c i ndex is the dose rati o bet weRCT/US200T068262

and therapeutic effects which can be expressed as the

. ratio betvveen D50 and ED50,. , The LD50 is t

oleic 134 iy %y WY SOBIS SRRV S At bihe RFrparation BB g s are
naturdd 9ﬁ§1’n¥a'3§!tﬁﬁﬁyuab€e@{a|bYe &fsf ﬁf‘ch'ag Blil Qo8P RforbilCespecially in their

popul ati on. ~ The LD50 and ED50 are determ ned by
polyosycimdated VpihmsraEbweloa:laslohmoos eldEmSp@lSlan aniyriddo coetalin Qﬁ)ng chain
steon bR GR e GERGHTFR - FiopSan B b HTER ASFering Bonts
whichPhe eommeulyi Gl the Ae@aNitaR F ph¥GhREe iy aBEpedld d dlcﬁage forms

and dosage forns are generally known to those skilled
including ermplsiogs andhgigpensionis nOtthed sgminpn shesei syidartangh sugh as Tweens,
Spans alﬁa%lttﬁrjreé %ﬁmﬂﬁg atlggﬁtg of Bl%tawﬁla%ﬁﬁg {;ﬁa%cgrgtl%ﬁlg £0 g?linmonly used in
the malapsoigre Wi @hardnavautically acn‘epfaalétsohﬂ,, hqulitt;|0!d dihegd&agé ftﬂ'ms may also

activity of the specific _conpound enpl oyed, the ag
be usgdofgy threiugases ‘@fefﬁ’é"P‘élPtl% aFempounds Mgy pe fall'néltlaté?‘ fqrﬁ@renteral
admiR@LkiBRby i ﬂ@%lotnhhﬁcﬁ LBy O BbS bF @(‘iﬂtﬁ’iﬂo?sr lﬁﬁgld?lf A unit dosage
excretid n, drug conbination; |udgnent e treating
form fohyrgéaioamanist ma‘mmoutey oofn ﬂnhheldpm ¢ancuheas. di sease bei ng
reate The 37 WD 2007/131179. PCT/ USZOO?/ 068262
l0172Ln§3ﬁﬂ>ﬂmnageletfc\%quﬂ@qsgmné bt %”é% InYpTondN&O R FEN Pl paifecptable
dosagE E‘@mp@ﬁcthhcﬁﬂé é‘e[psﬁl‘%m%l&g afl‘lﬂgol%tstlﬁﬁens&ﬁﬂha%ﬁﬁfo‘ﬁ ﬁgtﬁ@tcase of
present, he conposition. c. hods of
tablet$ @moql u¥h @alrrvaetditaﬁ am cwwnmeWMéaﬁoseu amldwbm stwgh or
.dec reastng Fact or activity as
L“b“%?ﬁ‘&gua%?%? He & rﬁ%%}et%‘%mk%eaé%tﬁoacr F kg &ypé?ae\]tyea%dg‘il ﬁ%%r pStle form,
usefulddiﬁl@ﬁt@ gliclGde 1966 QAR dridd cBrmakdeMWhemadqiReds §RFERRS are required
human or non-human). I n one enbodi nent, the

(e
for or@IWéﬁhﬁ: affivepngodigeiss femhpad “ﬂ@reﬂpﬁ@fb@i&ﬁ fsgsuspendingzagenig. 1t
ired
desmﬁ &% ogsvélle% [E(I:l Icla‘%pr PSing T CSH) g%%gpk ﬁ%&a%sbte;é plg%g to the
[0173]ramr&knaawbllyeiha @ﬁwﬁmacalhtiqal cc&ﬁlﬁ(@cﬁdn\g of &iidinktnt@fn rAay be in the form

ound of the present inventi on Such condj ti ons

of suppAB|aRsa forget st migtraign. | Ths ey O BrRgipdeydBrgHny agent with a

sultabﬁy P Gtin ¥ %’L%ﬁiﬂ Which ﬁf s%[lﬁta{ fdm # %ﬁMrE b J@ at rectal
actory occl usive coron ry t

tempemaiumrand mlgerpfosa wtlhmekmothyirecaumh@ ragse dre qzmgt Sminrmatangds include

ngi opl ast ot| y nmedi ated cerebrovascul ar
Cocoags‘z‘ﬁa% 5ﬁw%ﬁ8@w@ @]ty ok é, yCO hronmboti ¢ stroke,

[0174] T &S 'pﬁ%na!c@&ﬁ%[r&&nl%sltﬁﬁgéfth\fﬁﬁ%iﬁlotnr}ﬁ%fm%b&n el féal form,
venous t hronbosis, ~ pul nonary enbol us, coagu opat

eSpeC@ilsgxénfm mlzﬁt target of trers@un@ludas@a@@ Ioaprgans repl yzumy@ssﬂde b topical

apphcffl{:? 1t1(¥1ng %g%sgggy tﬁlggg%th I]<r Onb I | Hn%eisﬁrt{:%lllr‘]c} E{ a%]ultable

toplcaﬂ ktfrﬁmm@h@ eREBARALY frif LRk le@chc(mmésle @@s ensreassoci at ed
extracorporeal circulation, thronbotic

[0175]: 0 r?ﬁplc@b%np@ﬁgloalsfgbmeé@‘é@r igfestnal graetruaebr effacend 18 aarctals

suppolglﬁcgrglf@r?mﬁ tio o(%&i bokl@td'rq%{ Q’%ﬁl{ﬂib% er?e%ahi%%‘g%]taﬁglﬁ : ggprlgalgz

a- aor cor onar

transdmha/lqmtche@mdy tlsobs usem WHa itaydcal lapplidatlbmsn gleqfhafmmnh@ﬂ iC
Vi ces, q(gthellke 20 [0181] "Treating" within the

Comp%ﬁ%ﬂl%l?e Faulaisddn e s e @M G cantraNiigiie afflvsrcomponent

suspeﬁd/e'amr @iBolved in one or more carriers. Carriers for topical administration of the
compounds of this invention include, but are not limited to, mineral oil, liquid petrolatum,
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associated with a disorder or disease, or halt of

further progression or worsening of those synptons,
w@eoopnaMent i on or prophylaxis of the di sease OPCT/US2007/068262

di sorder. [0182] The term "manmmal " incl udes organi sns

whi ch expres to |les of mammals inclu
white peiralat “n“btP%OPYi YCQL @@Evoxps?tﬁ%@ @QB@XYWBP%@ cpRRe s
emulsSRHESY S arfiQ@er. C@ﬁe?na?tﬂ)@ly, tl?e%h@frﬁ&c%ﬁﬁ@l ¥omPOTRAR- may be
Tfransgeni ¢ organi snms whi'ch express Factor Xa are also
formuilated lmobeﬂutahletlmcm orgefanneartaning[tiid 83ive Thmpomangnsuispended or
. S CO eadmnl terin n effecti.v armunt.o{
disso S BB SR O PR EBRE O P B bR aie o TP, inluce
minerBBGTIIBbrb@hn HOROSIEUTRE, il dBRbate 66, 68 dstB8] Whx cetyl alcohol, 2-
"effective anpunt” of a conpound or conp03|t|on of the
octyldod¢esnel, benzyhelcold and mots. armunt s 30 that antagonize or

10176) b bt e S PR Bk R BN P

microAsdyuspapsadsan dotadéd, @Hﬂd’hllﬂﬂ@i Jratit eslinéaoptdfstably, as solutlons in
iincl udin t he one descrlbed bel ow as an |IIustrat|ve

isotoni o alushsck IHe seicerithoy &/ 8 AYG M GOWeR PTEIS S, SAeh as

ts
b oA AC LG Int R
compaokitsarsdesy o feanakiod in by ointdniitti $uchgs patcdletumXa.

L N N e T
nasal BRI 3t BrhaRtifn. ShdHédMgosRond §1%r1ﬁ§§ac td Jclagrdﬁ@ tb't&dth{ue@known

second conpound, e.g., another or Xa |1 gand
in thejapftod phamasiuticat frsmBkagipn ankenay Pherdpardas sisdaltlsn@mmdlmﬁg

conpounds . ar e ant agoni sts_of .Fact or Xa.
emplq DRSS B b B PR BB SR Bt oy ifimee
bloavzlﬁlalbﬁit? Fl@frddafbdng ah@of BB QB EINkI $0M6HiHARS of Hi@S@sing agents.
npounds which interact with Factor Xa resulting in

[0178h0 d\HYaﬁf |t1aﬁnah9rve dpeagg dernis qoptagting-aidecsive gEoupty @ owitlia the bounds
o o ARG ATRENIFN TG BF LS LSV, AR e
dose rde@p edriy mbp @rdnﬁgf up@n thérovitd crfcadﬂﬁmh@aildnsnnn rdovdgdeorn eThmpreferred
Compﬁllgﬂgﬂgéﬁgﬁl]@ﬂ%? mul?l%?lg{%ﬁg gg%ummaéﬁ)%ﬁ@ﬁg%wbﬂ%ﬁatahdhﬁépeuﬂc
index SYhé 'ﬂfe'r@)%h?é 91}%189 gﬁgg %@%&&B&%& fs& aﬁﬁlstﬁerhﬁelftlla%ffeﬁts which

severit as neasured by a
can bca@qmgssecblwhe rd:h@dmt\medrlﬂd)ﬁmadﬁllle& THth@nmﬂntdosef leFrmt taoF0% of

or e end on the.e ct.iveness .
the popIafRG SO GIER o o 5 oRHEorgPOBRALE et i of Wi popatation.
The LDRNSHAED]) ard tiéf@rrﬁlﬁé’dlw ﬁgnda@d fal’iaﬁrﬁﬂac&ﬁr%al%@&rdq{%rs in hfimal cell

certain enbodinents, the conpositions of this
Culturriwvreﬁmﬁl@mewa&/ammﬂbher conpri se anot her t her apeutl C

en a seco agent s us ond agen
[0179%%81&65 R{;enreg{eé?n [}lVe %g,e %381‘11%?, at%gva, djglgIgl’Iéa i tlly
acceptﬁble@c@@dm&s ad Arsdrs @ﬂl(ﬁdosd@@ﬂﬁﬁhs bey anWallly kh&®n @@fh@@é’ﬂﬂﬁed in
or conpositions of this invention. Wile one or nor

the arignd areyenciuggd i ﬂ\@én‘ce@ﬁ%uhébwéﬁe wadgistead that appecific dosage and
treatn%ﬁ?eeggtgéﬂogp g@t st {ﬁa@f}%ﬁ%vglgde&%arﬁ%ﬁu L e%%:f;ﬂ@fr factors, including
the actioftponit isperifihesmymyund iempidyied ntht hge, body ofcighn g2feral health sex and
oo Bt RSl B b TSRS SRS

Judgn{egggiztﬁg %égﬁlsgggﬁgltrcgn agg ﬁ%\%ﬁ bP@e HRicERIBis&Rd /bgﬁlg%gﬁﬁ. The
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and di seases. Conbination therapy includes
adm nistration of the two or nore therapeutic agents
w@omcasrient |y or sequentially. The agents nay PET/US2007/068262
adm nistered in any order. Alternatively, the
multiple th u nts can be conb ned into
amoug ¢ g iV g AL R o E S Ps e GBS aichS EaPti g e qgher
therape@tié £t 1Fﬂ%sén@§hﬁ%m;ﬁ>sﬁloﬁg| e pharnaceuti cal
conposition could conprise the conpound or

phar ma seacceptabl e salt, ester or prodrug
hgreoﬁﬁﬁgggﬁéﬂ ng to the fornula (1), another

IUISOLhﬁr evgztailﬁg%ﬁ eﬁ@é@?&&f’éﬁfﬁlﬂ@ﬁlﬁf 5@@%@%8 %awaa%(agcﬁvity as

well ak RRAGR or Mlo?atﬁg%rmfb? el 38 e PGERPLAY S, EXGUB GMiscase in

or carrier 85] The invention conprises a
a patig mpoeaddhéraed (ﬁgz ,tltulelahcmr moh-Auiah). la ometchbddingnt, redkinmegntion

.an i nventive co oun a neth for nmakin .
provi i ap R o1 sl BRI PG R g Barecterized by
undesirBy ﬂﬁému@s@&rmlﬁm @B dteplof h@RRlist&Ne: BHRE Mamendl b e@drhpeutically

acceptabl e carrier or excipient, and a nethod of
cffectiysiampuahel apompsuad ohthermresgat igweRsionn $uch eonditéens ieclude, but are

o 4B AR RAAT FRREBRIAMR oo

angin® WcolupiN Beron g UhRNwk 0 adurring pd ARG RO Iyaik it@ap oRgRlsOEitonary
and cardi ovascul ar), such_as RA, osteoarthrijtis,

angioplpyty  nWpFembally meé@éﬁéiecer@maé@tlﬁrﬁandr@m%ﬁmleohc stroke,
thromggéé §tHﬁ<te' s Rt 1¥ aﬂééﬁ %%rﬁﬂ&lmeeg ous thrombosis,

inventive conpoun s an el r pharnmaceutic
pulmaacephbdilie ce @wapa&t}d Assermi@sticd adtravesopbs icd agmﬂuslorramrdnnbotic

ornmul ated to her. 5 wi.th har maceuti.cally . .

throm%e%meam RIrRUE hramhosg RS HHomRRNT Dttt pyigeiated with
heparﬁlqm@&utth@ﬁlb@a%op&ua A hboAE 868 FlidaRoNd ¥Rodie ARk Eacorporeal

such as nen, wonen and aninals, to treat a variety of
circulefiang thembotlcsgqulmowsmaé@(hwéb Ingauntehtation sech astverdiac or

i nventive ounds can be. ysed to repare .
other [ ERchiEh pABRRATER. [ERF o iR oo R SE S et pr gprdiac vaive
condiflbiiatElarifg the)Rh©OBproteticdSarsamd tHOlikb. Kits [0186]

Still another aspect of this invention is to provide a
[0181k; { Tecstpg'| withig thepraieatt of thedayaitias meapnapallgvipgioa of symptoms

e

assoc O SRR LR SR ERELE X BORPIRSGHL b Bhrscnine gt hyse
symptothsCeTfizeviation or }Mdphylﬁhl@ offgeeliddacadd disordaept abl e

carriers to treat states, disorders, synptons and
[0182};; ddgdam M@?@aka@%ﬁie%gaaﬂ%wgwh KRIess] clxAfpLIExagples of
mamrh&ld ﬁlﬂudg%cﬁ,tr%}do%, %%g, Sﬂ gé %095‘ oEs%@%QIsSnMﬁE s! fbgs, cats and,

preparing these compoun erally are éither
preferablgi habdms. flrorgeocmeyacisals vdugpeipeess FastocKaase Asamickided in this
defi .Chemical Co., or are prepared by nethods known to

cfinififyse skilled in the art fol | ow ng procedures set
[0183] OrTthB ihvenfi®d RLABEE §0rﬁ%‘§s’% a@ﬁm%@tef §1§ Eff@c@ﬁ‘fe ARRB! 0f% compound
eagents for Organic thesis; Sons: New
or conypgsitionid@sitrgddurein ol maesnal oppon- R@id@n smmab nzﬁstlml hgfein,
Publ .i

“effec%% gr%gurgg g%gmpbun% osrec\émeprom 81'1 SFfe 1nvent101§ i11ne ftes %hose hAmounts
that antagonize or inhibit Factor Xa. An amount which antagonizes or inhibits Factor Xa is
detectable, for example, by any assay capable of determining Factor Xa activity, including

the one described below as an illustrative testing method. Effective amounts may also
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Vol unes 1-5 and Suppl enental s; and Organi ¢ Reacti ons,

Wley & Sons: New York, 2005, Volunes 1-65. [0188]
wah®78sAre i ng materials and the internedi at es PET/UR®07/068262

synthetic reaction schenmes can be 25 isolated and

incluqD ﬁéé%é%%&h%m elallbirll qlla#? %gﬂptgglg\é?g :a{:)tfglg pglgs%lglra]llte% (F sorder treatable
by mlﬁ'ﬂnﬁhg Fhabi %R, A%Ed’tﬁfn%U ke Zﬁ&gd’ﬂﬁbts SRR QSRR codbuhfEwhich
. Such material S "can characterized using

1nteractowwlemelF@nfalr Xaead snodututd, @@ righiphips deataseghe vbihtysofaanstcond
t j £ h
comp§ B g7 yno P 4eidh vy et ge R ErBER haid i ot ePagagtor Xa

bindird d%mpb@ﬁ@&kﬁb PebferaBli§Tan@igohidB IO FattBPXRhEhe ladbuage “Factor Xa
aterSp eric pressure at a reaction tenperature range

bindirgrrogfpoppd nieahotrhibitp dirdingathipyy to ths geagptombinglugesethy ea*easmnypounds
whlchf 15%?30‘?9/%{%219‘[ ?Péaqeﬁlkl)t? 1n:|1’1%c?du%tlo?ra)q the C%(’ltf £ f*‘a%:[@t@(z}/ Factor Xa
and ‘conveni én room (or anbien f
bindirtgestp@ioahdy Bay Be gientlﬁétbwstmg’zal & vitro (@Ol athl Hon-c&ll Dakd) or in
2007/ 131179 PCT/ US2007/ 068262 . [ 0190] Referring to the
vivo nesthifp| A SCYCRALON Bf 4bif, iEe Msdds PV IdcHdMesent
ny§)
0184 PSSR U BRSSP 0L U O, ot e
shoul& bowwfficint mhaeuﬂret det¢o@ib®d Jecidvee oothp semedisy aftl¢ disorder, as measured

by an}ir Péﬁpggsglg? ﬁ%{@dﬁhar & pEler | edaﬁ@/ulq glp qﬁgqe g{ ggu‘]ator needed

will d énki%‘ﬂ‘?cﬁe Qﬂ%dﬁ%ﬁé@,g b MR Yn RN FHS TR ki @nZ8l %eﬁ%ﬁ%@khgﬂﬁ of
dule (MIford, Mass.). The anal yti cal ums were

time requig:dsp ér@@tRhDdRPﬁdEB Hn o@damrméooﬁmmtmhetzwrm&amons of this

imvenfa BT KAl PR, s aTre Chery WOek ey epERitil pie. the
scconf\ab@it snahpdUidkiinitieked JBbkt 45 als%pé?raﬂe do@f%exfoﬂrﬁ oy ﬁaﬁ{ SMMsingle
ca

A gradient elution was used, ty y starting with
dosagg darrpwith dheonnoundy gEmEpesEens hk?ﬂ@@@“é@@i Nehitepngmagnore of
i
the infiF @ Qb3 b SfiShuf Bp Bloplob LA Rhy 1 ear g gisorder
diseasBlor sgrapteat) tiscycdsot rabyiesluded In Yombinbfiéibeag, eihlwinacthd use of an
(TFA) . Conpounds were detected by ultrayvi Iet
1nven‘r(1mo)ngb)§18‘ggf pyRPesitiondithegancutio ggqgl?t/) i) ggrrnﬁ pqpii_h(t;he use of one or

more 363;61\’ ﬁ@faﬁely‘@cr chis 35 t’?é%@ngﬁ%@ afiRRl sRid/ok Bffrer é?gggﬁg}géﬁlﬂﬁrs symptoms

I nstances, purity was ass
and dﬂseqsesr @Mnblnlam(mgtﬂlalphy II(CTlldé)‘a adllsllmgraglinS)f theawked rIilCﬁSe therapeutic
as, for exa

agentanogaeBtorR R TR o ARis ok ot RE Sfores im gy R

Alter{a@i@8liy ] ﬁhe danest %réﬁeﬁﬁ@hé%té%ﬂe% cthb'I@Wn@tb%tsﬂglcgMmp(%'itlon that
by enpl oying well 'known i odi ne vapor and ot her

can bf:/airmmu»@ersd i the pgtletné cheri igsferce, § &nglz]phmmstp@é tempesitigneeould

cornprlse é gom@&w@ CH‘ %?%Ejagd c% %Ia{;ohep?a | nf et‘ elfr: e?)}od\:}béé) 'gllgregs
accordhhg tmelfb@unén as, Qmofﬁ@ﬁth%bﬁ@%@tm AehN@. gl rhetBStrexdl) bhe

nodi fier and neasures in positive ion node and the
pharmgeeiically aecepiablesplts estaior p@émg thereaimipah p phimmasewtcal g aereptable

exci ﬁ% ﬁ% in both positive and negative ion nodes.

p r. . .

%ﬁl §% ucl ear magnetic resonance (NMR) anal ysis was
[0185pe(Thoimedtioncaopiseot compound having the formula (I), a method for making
an inventive compound, a method for making a pharmaceutical composition from at least one
inventive compound and at least one pharmaceutically acceptable carrier or excipient, and a
method of using one or more inventive compounds to treat a variety of disorders, symptoms
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conmpounds with a Varian 400 MHz NVMR (Palo Alto,

Calif.). The spectral reference was either TMS or the
whp@rndahmen cal shift of the solvent. 25 [0194pCT82007/068262

purity of some of the invention conpounds may be

assesggd.bﬁ el enent al . analysislgRoqertso Mcrolit, |

and diggasFsrg-ng! 7@“?@@5?“%@%“&6‘? 2162 RIS RICERR LR n 8Lcology

and c@BioRadeBRPY, JED'H R \WskBartivRis, THEHBIARRA] AlsdSse IBD, asthma, chronic
(Hol'I'i ston, Mass.). [0196] Preparative separations

obstrugvepaaronirydlignase GOPRrndiNAe Thamv8ytiexcampand Sgidibeir 30

chromat ogr a syst em,and prepackaged silic el
pharr R BBt SR T R RGOSR Sy b FuRtagpehtogther
with d¥BarmNuBENBLRL¥ptalilO BRABBASOrBf o BhETHFREHuRi ScoMgioBition may be
purified by flash colum chromatography using silica

admingsered FRpva bomamsnys, peckias meerraoaicnand apimahy, to-fogat aggrigiy of
- C. S I . NI Ca t
s oY P BIGRE=R LU, LBl P ROBGQS con e wa o
prepa2Q0miédiddnaif tIRETY WSRO G0 tEa8RE 2 vataly wifdiscricaysgragoae yd
. Wwere dichloronethane, nethanol, ethyl acetate, hexane,
discasgeet one, aqueous hydroxyanmine and triethyl am ne.
Typi cal;gol vents enpl oyed for the reverse phase HPLC
were varying concentrations of acetonitrile and water
[0186i tShillgindthes aspicétlof dlrie anvenfien mdd drovideGulgT§orpresiidicpanatang
abbr.evi at | ons, are _used t hroughout, the Exaqples:,&% =
contafiE el TR PN ey R TR s,
comp&eiFRtant &% 9dlts! thortb @t Lic(idicoBmbhwtiamivi®)phRhesRAI 1Y At ceptable
~hexaf | uor ophosphate CaCl2 = cal cium chl oride CH2Cl12 =
carricg te fiicatr satet Hiaulcrsoppanoms a6 dipaises where Kagtor Xaqiyser role.
i odide DI EA = diisopropyl ethyl am ne DM = dinethyl
formam de DMSO = di met hyl sul foxide EtOAc = ethyl
acetate g = gram h = hBEXAMRLES=
2-(1H 7- Azabenzotriazol -1-yl)--1,1, 3, 3-tetranet hyl
rqni um hexaf | uaro
0187} die SREegRaERY:

gtg!ﬂ gpséggn% 1elselc_1":i)1% %reT)aHIll ‘Hleger ceosff?ﬁ'loru%ds generally are
either available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by

methods known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1967-2004,
Volumes 1-22; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 2005,
Volumes 1-65.

[0188] The starting materials and the intermediates of the synthetic reaction schemes can be
isolated and purified if desired using conventional techniques, including but not limited to,
filtration, distillation, crystallization, chromatography, and the like. Such materials can be
characterized using conventional means, including physical constants and spectral data.
[0189] Unless specified to the contrary, the reactions described herein preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature range
of from about -78 °C to about 150 °C, more preferably from about 0 °C to about 125 °C, and
most preferably and conveniently at about room (or ambient) temperature, e.g., about 20 °C

to about 75 °C.
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| G50 = The concentration of an inhibitor that is
required for 50%inhibition of an enzyne in vitro IV
wae20mtisavenous K2CO3 = pot assi um car bonate KBEIGS2607/068262

Pot assi um phosphat e = kilogram M = nolar mz =
s ta ch e ratio BA— m chl or ero benzoi ¢
[0190}¢ R ferjjgfg td ﬁ%%fﬂ%lﬁ%Tha WnF‘PfPPWﬁP? TESCRIGRCnYOp rere

synthéﬁiédnsﬁ‘l}g@lﬁ’é I%ethHHs &esmﬂ)éd ﬁe‘rélﬁror dﬁ‘i@rméﬁhdds' WhicBfare \%‘Pl Known in
mllimle mMOD’mn = milioptical

theartlensHy units per m nut e I\/P-car bonate = Macr opor our

o191 BT R YL L S SRAINT B B i
DIghiL i Aaibhée §6th NMHERD
Ch“’““&?f%p?‘nyﬁ. ca?g‘é‘ﬁlatgg“”iﬁ% 5007) 131*‘“"%“”" e ?>
Separgpy Mséui@fmlégﬂs&lasa\h NBe anapidgal aolaming &/ craSNS SpesdiPDRP-18E
Colunql?sbf?%l ano r&%ﬁtﬁe&A (?a%%tgﬁ‘% %%ﬁ[]h 21% (_g%ﬁﬁ%t%lry nI%Wf'enzatlon was

perforidsdaisigar WBC&((WhB& (lU PLC) system with Waters Acquity UPLC BEH C-18 2.1

tetrakis- (trlfhenyl hosphan) - pal | adi um
mm x 15 mm columns. A gradien elutlon was used typically starting with 5%

acetonitrile/95% water and progressing to 95% acetonitrile over a period of 5 minutes for the
Alliance system and 1 minute for the Acquity system. All solvents contained 0.1%
trifluoroacetic acid (TFA). Compounds were detected by ultraviolet light (UV) absorption at
either 220 or 254 nm. HPLC solvents were from EMD Chemicals, Inc. (Gibbstown, NJ) . In
some instances, purity was assessed by thin layer chromatography (TLC) using glass backed
silica gel plates, such as, for example, EMD Silica Gel 60 2.5 cm x 7.5 cm plates. TLC results
were readily detected visually under ultraviolet light, or by employing well known iodine
vapor and other various staining techniques.

[0192] Mass spectrometric analysis was performed on one of two Agilent 1100 series
LCMS instruments with acetonitrile / water as the mobile phase. One system using TFA as
the modifier and measures in positive ion mode and the other uses either formic acid or
ammonium acetate and measures in both positive and negative ion modes.

[0193] Nuclear magnetic resonance (NMR) analysis was performed on some of the
compounds with a Varian 400 MHz NMR (Palo Alto, Calif.). The spectral reference was
either TMS or the known chemical shift of the solvent.

[0194] The purity of some of the invention compounds may be assessed by elemental
analysis (Robertson Microlit, Madison NJ.).

[0195] Melting points may be determined on a Laboratory Devices Mel-Temp apparatus
(Holliston, Mass.).

[0196] Preparative separations were carried out using either an Sql16x or an Sg100c
chromatography system and prepackaged silica gel columns all purchased from Teledyne
Isco, (Lincoln, NE). Alternately, compounds and intermediates were purified by flash
column chromatography using silica gel (230-400 mesh) packing material, or by HPLC using
a C-18 reversed phase column. Typical solvents employed for the Isco systems and flash
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PEG = pol yet hyl ene gl ycol pM = piconolar PO = oral

PPh3 or Ph3P = triphenyl phosphine Ra-N = Rainey
wOR@keB117650C12 = thionyl chloride TEA = tri et hpdHDIB2967/068262

TSC = trisodiumcitrate General nethods [0198] The

foll ow n nt het reaction schenes ar
column QR HARHO BSOS Ty | ahge o g dgetone.
aqueo% h§rch€x§9d'n§i§§ Ahd irfé‘ﬂ%m hin®He. ‘T?‘?‘lcg’lesoﬁbéﬁis }%q’foﬂlﬁg reverse phase
various 5 nodifications to'these s nthet| Cc reaction

HPL(sehermesyitgporventites aﬁ@bewmlﬂnldamdswgtglewtﬂeﬁ e trfhmroacetic acid.

n art .having referred t.o the disclosure

10197 o T il g Sh L iR 4 B bR 1R | ORen
Z-COOH 01ui-1 HO I -2nfigblider N° N RS-H RS NN H Z \ / H
Z N~ N ;{M OO I-SHJICIémq,QH[MQQ] Schenme | represents

t he gener synthetig 23& bhod for prepari ng conpounds

havi ng nul a_1-4. %8{9 e %yé?sk‘cﬁﬁl% ntn!HS) hosph:
phonium

al cohol ]%’ IS transE da{) lygﬁtgu ' s%lcy%a v vm%th

three-s%eﬁ procedure:
t hi onyl boride, (2falgH ‘P%r nt of the halide with
an azi §8Sbich as sodFil‘choé%rP%F@aneand (3) reduction of
the az¢HeCNo form t hacokerifide | 43 WD 2007/ 131179

PCT/ US20041068262 2céppecamdideyt i ¢ hydrogenati on. The
am ne 1D2EAs then codpopdopyl ethyt éeinaci d Z- COOH vi a
convent ivial ankde f dinnakyldormmeiideds, such as using
coupl i mgvis@agents | i hﬁn@m,sutf@mﬁ@rm compound 1- 3,

wher ei IE@aics as=def i p@d) hefed n. Di spl acenent of the

i odo group,of conpoupd,, 1-3 with the corresponding RS
m)i ety, sugh as_unde asi c condi tions, such as with

d in_the r of 8-.h
I ﬁ\?lggs t he des?r cg@eﬁ Qg XO %%g?goi J[e%gmeglyl
as defl ned herei n. C%% pbatgy conpound 1-4
may und@FP§6 furTher dﬂfr?%rgtlﬁqaﬁischr@aﬁtogsaaw e, the
thi o grolsoof Exanpl & wgn%@mﬂf@nz@ubw thasrisfegmaed for
correspondi ng sul f oxPefé mmbitionlof enenzamad vgies .
Conpound V1 may be oftasémved usi ng either Schene 1 or

Scheme Kdogl ow. = potassium carbonate
K3POy = Potassium phosphate
kg = kilogram
M = molar
m/z = mass to charge ratio
mCPBA = m-chloroperoxybenzoic acid
MeOH = methanol
mg = milligram
MHz = Mega Hertz
min = minute
mL = milliliter
mm = millimeter
mM = millimolar
mmol = millimole
mOD/min = millioptical density units per minute
MP-carbonate = Macroporour tricthylammonium methylpolystyrene
carbonate (0.5% inorganic antistatic agent
MS = Mass Spec
N = Normal
NaCl = sodium chloride
NaH = sodium hydride
NaHCOs = sodium bicarbonate
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10 Scheme Il HWV\N \ / H HNN HNN Z-COOH 10 N OH NH2

Yz 11-1 11-2 11-3 OF F 11-d- | RB-HR5 / \ | 11-4
wa1e0315847% R5 NNAN RA-H R5 NNA\N N YZ - N YZ PBCOUSHA#{68262

11-6 [0200] Conpounds having forrmula 11-7 may be

prepare i\?cordi_ng to Scheng 1. (1H

i m dazolY%y| ) net han® Y1249 s converted to

(1H i mNa@aYs1 - 4- y1 ) netwammsiBYIdCIBe | 3 a three- 15

step pMS&Hure and copreguliiteh z- COOH to form

conmpoumBuQHt- 3 usi ng oduthnpl ons similar to that

descri bed ngbove= Meanadugtan sel ective di spl acenent of

the 4-iodemgroup of Rafdmusdro-1, 4- diiodobenzene by

R5-H suchhs under basigindgiéndi tions, such as with
KZCO%(mg)4I n the pf&ﬁﬁﬁ%ﬁiﬁﬁemﬁpiﬁsﬁh% Aubngh ne and

oV

Cul pr s coapoung,ildm, guent “di spl acenent
& El?% ﬁo te{l g@g?rlpound 11- 3 under

of the seggnd iodo g

simlar céé\qditi ons ¢ ]56% S conpound 11-6. 20 Conpound
11-6 ma So be pre ed throygh a linear route as
exé’%ﬁpi’#fé@ by SchenBPAnYPhogmidRsn7/ 131179

PCT/ US2B871068262  bBRE®Y NIF*Shl acement of the fluoro
group WQHZ2R4- H=gi vethiemé chilesfde ed product 11-7,
wherein TRA is as defristisdarthmcei n. EXAVPLE |

5- Chl or oT8E( ( 1- €4- ( 2troxdpyr ¢ittate- 1( 2H) - yl ) phenyl ) - 1

H i m dazol - 4-yl ) met hyl )t hi ophene-2- s carboxam de (10)
[0201] Schene 1 represents a synthetic nmethod for the

nhifisqs of conpound 10. Schene 2 represents an
Genen;z?it eér}ngdtlslsve nmet hod for the synthesis of conpound I-1.

L AP .
[0198? I Elé/liz'ol}owi%g tsynthel_‘£|1[\|c r’élac%o?(scl%jrfle%%lrel rrrllgrelly Mu';![rative of some methods
by which the compounds of the present invention can be synthesized, and various

modifications to these synthetic reaction schemes can be made and will be suggested to one

skilled in the art having referred to the disclosure contained in this application.

Scheme 1

IONAN IAQ—N/\N Z-COOH

\=S — \=S -

HO H,N
I-1 I-2

| N RS-H R54®7N/\N

%NY £ \_</N\\(Z

O O
I-3 -4

[0199] Scheme I represents the general synthetic method for preparing compounds having
formula I-4. According to Scheme I, the alcohol I-1 is transformed to the amine I-2 via a
three-step procedure: (1) halogenation such as with thionyl chloride, (2) displacement of the

halide with an azide such as sodium azide, and (3) reduction of the azide to form the amine I-
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KzC03/DWVSO 130 C1-1 1-1 HO + HO 114 1-2 OH 45 WO
2007/ 131179 PCT/ US2007/068262 | \ / NN S~ 1 -0-N\~ N
W0 20074383740 NaN3 | Cl | N\N L12'Ra-Ni  1-0-N 'PaI/U$2087/068262
1-4 H2N N3 B(P/TEAHOOCSCI 1-5 OH | N N ~HY4 1-7

2 by el NG e it NP on SERpEY 3 (A aEA C & B
convehtibndt affddHermation MEHhEMuch’ u%g cgﬁphng reagents like BOP, to form
compound I-3, wherein Z is as defined herein. Displacement of the iodo group of compound
I-3 with the corresponding R’ moiety, such as under basic conditions, such as with K,COs,
and in the presence of 8-hydroxyquinoline and Cul provides the desired compound 1-4,
wherein R’ is as defined herein. Certain R> moieties of compound I-4 may undergo further
modifications. For example, the thio group of Example 6 may be oxidized to form the
corresponding sulfoxide and sulfone analogues. Compound I-1 may be obtained using either

Scheme 1 or Scheme 2 below.

Scheme 11
AN
HN N
W Tl % Z-COOH \_k/H
—_— —_ N V4
-1 11-2 II-3 o
F F
|GI RP-H — » R5‘®7| -\
-4 -5 \
R* F

-7 II-6

[0200] Compounds having formula II-7 may be prepared according to Scheme II. (1H-
imidazol-4-yl)methanol II-1 is converted to (1H-imidazol-4-yl)methanamine II-2 via a three-
step procedure and coupled with Z-COOH to form compound I1-3 using conditions similar to
that described above. Meanwhile, selective displacement of the 4-iodo group of 2-fluoro-1,4-
diiodobenzene by R°-H such as under basic conditions, such as with K,COs, and in the
presence of 8-hydroxyquinoline and Cul provides compound II-5. Subsequent displacement
of the second iodo group with compound II-3 under similar conditions gives compound I1-6.

Compound II-6 may also be prepared through a linear route as exemplified by Scheme 4
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02N\ N\N 01 2-1 OHC 2-2 2-3 NaBH CHO MeOH 1)
H2/ Pd-C 2) NaNO2I HC1 1-0-N N 3)Nal 02N N' N 1-1 2-4

WOOHDB11% St ep 1: [0202] A m xture of 1, PCT/US2007/068262
4 diiodobenzene 171 (4.00 g, 12.1 nmol ), 4-
below8 dr OX rrEt h 1902Jl éfglgggllltg%l %ivze(s) e)mg(ﬁarnag@(%ﬁ wherein

R*is gslde@ge@herggl‘z mml) in DMBO (12 nL) was degassed
before being charged wth Cul (0.230 g, 1.21 mol).
The m xture in a seal edEXAMPIES heat ed at 130 C 46 WO

DR TG0 S aP BT B DRl Hiophenc.2-

organic layer was sepafix@eide en appl ied to a silica
colum, which was eluted with 0-5% MeCH in CH2C12

[0201? elS@h%e b repyercpigyrienthplic methodiforibp NsH)es)s ﬁ@aﬁ@p@d 10.1Scheme
T
2 reprgesntl st eSS o b R PofmhebiF it darol o

-1(0.810 g, 2.70 nTrDI)S(MEMEE,soIved in SO 2 (6
m.). The solution was stirred at room tenperature for

15 nin L was th ncent r at ed Ii n Tne/\N
resi due par t i+t IjonedNb&PHEEEL TR o Nag.
NaHdGB.r gani ¢ er was,/separ at ed—4ri ed r
Na2SO4, eenrCentrated i Mvacuo to give 4-chl oronet\uyl
1-(4-iodo enyl)lmd e 1-3 as a solid (&'780 7 M5

318. 9 and 20.9 10 H O pattern). Step 3: T9204]
The conpound 4- chlorgﬂethyl 1- (4-i odopjrery )|n1d zol e
1-3 (0.780 g, 2.45 mmmol) was di ssqlug ] (%&
m.). To the solution, NaN3 (0.520 g,
added. After being stirred at room tenperatur

overni ght, water and Et OAc were added. The ib Qrganic

| ayer was separated, dried over Na2SO4, concenti@ed
in vacuo to give 4-azi donet hyl

1- (4-i odophenyl )i m dazole 1-4 as a solid (0.725 g). M5
326.0 (M+H) Step 4: [0205] A solution of 4-azi donet hyl
1- (4-iodophenyl)imdazole 1-4 (0.725 g, 2.23 mmol)

over Ra-Ni (50% aqg. slurry, 300 ng) in MeOH (12 nlL)
was hydrogenat ed under balloon H2 20 for 3 h. The

m xture was filtrated through CELITE. The filtrate was
concentrated in vacuo to give 4-am nonet hyl

1- (4-i odophenyl )i m dazole 1-2 as a solid (0.603 g). M
300. 0 (M+H)
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Step 5: [0206] To a m xture of

5-chl or ot hi ophene- 2-carboxylic acid 1-5 (0.346 g, 2.13
wor®)i3112¢ am nonet hyl 1-(4-i odophenyl )i m dazoP@r/usD07/068262

pr epar ed above (0.578 g, 1.93 mmol) and TEA 25 (0.670

m., 4.82 |n DNF (10 nL BOP (1.03 g, 2.33 muol)

was added ..@5 (€% at room
tenperature 3 n| Vﬁter an t OAc_\Were added. The

or gani c Iayer mas se arated, washed w t\1 5% NaHCCB,
dried over Na2SC4, ¢ tentrated in“ya to give
5-chloro-N-((1- (4 i odophenyl ) - 1kwwn{dazol 4-yl ) met hyl)
t hi ophene- 2-carboxanm de 1-6 as a sblid (O 832 g),

whi ch was fodnd\to be\ u&aa@nouo or reaction

MBS 443.9 dnd A5\ 9 Step 6
[0207] A m xture of —

5-chl oro-N- ((1-(4*i odophenyl) - 1FL|nvdazoI 4-yl) met hyl)
t hi ophene-2- carboxd de 1-6 prepared alove (0.270 g,
0.609 mml ), 2{hydro ridine 1-7 (0.115 g, 47 WO
2007/ 1311790 /USZQZ?Z%%SZGZ 1.21 mmol),
8-hydroxyquinolﬁ%e (0s04Icqg, 0.283 nmmol) and K2CO3
(0.333 g, 2.41Ymmol Y in DVSO (2 nlL) was degassed

bef ore being skarged with Cul (0.058 g, 0.306 mmol).
The m xt we 3 &éﬁ?@d tube was heate 130 C

overni ght. The #i hLﬂ%f@S t Hen\ pur byn HPLC to
give the title coppoung ¥ : 1.0 and
413.0 (MtH, O pattern); i sﬁ\uvR? ©1d6, 400 MHz) 6
9.27 (m 2H), 808(s 1H),©7.87 (d, Sggggggsg(d,
1H), 7.65 (m |a) 7.51 (m 1H), 7.19 %6, 1H), 6.49
(d, 1H), 6.34 4.52 (d, 2H).YVEXAVPLE 2

5- Chl or o- N- (/A (%- ¥BYol i no) phenyl ) -1

H i m dazol - 4- N thl_g_enﬁ 2- boxam de (11) O
ONNNH/ ~NC 100[02 oY% 3.2 g, 80

mol) in a flask was waShed mnth exa@ne. °To the fl ask,
cooled in an ice-bath, a solution ®©f ethanolamne (4.4
mL, 73 mol) in dioxane (40 nL) was added. The

m xture was heated at reflux for 10 min until no H2
gas evolved. The thick SIGHEME 2das then cooled in an

i ce- bath and a solution of ethyl chlorgacgtate (8.9

g, 73 in 15 d/ﬁ e (5% ) s 50 The'N

r QAT Xt lre ed)lvatmr%ef N A, |

t hen \ /éred T Itrate was concent [ cuo
to give gn oil OWfhich was purified by asshornassj|iga,

gel coldhn el uted Wit h Et OAc/ MeOH (95/5) tolNiOve
3-nnrphollnone as a white sglpld

2) NaNO,/HCl
3) Nal A
O/\ N OO Ny

Step 1:

[0202] A mixture of 1, 4-diiodobenzene 1-1 (4.00 g, 12.1 mmol), 4-
(hydroxymethyl)imidazole II-1 (1.20 g, 12.2 mmol), 8-hydroxyquinoline (0.176 g, 1.21
mmol) and K>CO3 (1.69 g, 12.2 mmol) in DMSO (12 mL) was degassed before being
charged with Cul (0.230 g, 1.21 mmol). The mixture in a sealed tube was heated at 130 °C
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(1.9 g). [0209] A m xture of
5-chl oro-N-((1-(4-iodophenyl)-1H i m dazol -4-yl) et hyl)

W@ hioopsmame- 2- 20 car boxami de 1-6 prepared in BEx@npbm02068262
(33 ng, 0.074 mmol ), 3-norpholinone prepared above

e PR b B AR T iy v

separé’ﬁ@df' t%%%ﬁ&fjtobaeglﬁé'aegé? @blﬂﬁmcazﬁfcﬂ%svélﬁtgd Qﬁh & NT&DH in CH,Cl,

he mixture in a seal ed tube was heat ed
to glvaﬂ lm@@@nmhsd m(éhodophh@yl)mudazpb e €).8 Kem. Myui(1£2 ed+Hy.
jiPLC to give the title conpound (3 ng). M5 417.0 and
P7419.0 (MH, O pattern). 25 EXAVPLE 3

[02035 Gk Q[)ﬁhpbht(((éﬂ— gdﬂmfs @th?pM(@-deBpﬂe(I@rH)ml\db)@@ l‘-ll}(b)Slﬁt § 2.70
H-i m dazol - ) t hi ophene- 2- carboxam
mmol) gyas fyspelyed 1 1n I ((Nni;) hy pqlgthp]_wq} stirgd aqgaqm)temperature for 15

min, FOORAAIATRETLSR007] ORR288 L O230) TSR 1AL 90 a7

orirde
aq. Nam@lalg ('Bhe dsﬂg)mlaﬂayreom t@ﬁpﬁé@ﬂné&ov@w@xeh c()ﬂ&%rawed k2 Ccuo to
. 1.5 nm, 13.1 nno&%»mas ol uti on wa
give 4sghloroggthyd 1r(@dpda ﬁ%ﬁé}lﬁlﬂ‘éﬂzéledv% F‘W @?\‘td (O71$8 aar %%%%8 hard 320.9
(M+EEE hagdgfl fromthe aqueous solution with nBuGH and
t he nBu extract was concentrated in vacuo to give 2-
Step 3 hydroxypyrazine as a white solid (0.20 g). [0211] A

f . ..
102045 3¢ SoRed ehlararessiiedyiosoriany Niidezale kr3gP i erd 5 mmoD
was dIsE‘él%H‘r%@M%‘(sG %Lt)oméi Soldiéh, 2030 890 LNg BY &R 1P whs added.

2- hydr oxypyrazi ne prepared above
After b@gg ﬁ@rrect)atzreomn’f@mpera@rmq\Mqu wiateo kil EtQA G wety, added.0The

LTI JUOE N Y TR

1-(4-i8dobhedf)ifm@izple THnas Aalidi0e7 25y aviseoad Mg was heat ed
at 130 C overnight. The m xture was then purlfled by

Step 44PLC to give the title conpound (15 ng). MS 412.0 and
02058 7 a0 L R bR B e Lt 0B 524 mme
over RE-Nir{ 308 ad).-sthrriyl, B 0@ by in Memp(ﬂ@nﬁLijaslﬁydragdm@beamlnd& balloon H,
for 3 é.]T?il)e ncl)ixtu(ré wlgls /ﬁlt?atel\(li t/hroug{1 Cl\llel_IlT{E. The ﬁ?tlratgwas concentrated in vacuo to
give 4-aminomethyl 1-(4-iodophenyl)imidazole I-2 as a solid (0.603 g). MS 300.0 (M+H)
Step 5:
[0206] To a mixture of 5-chlorothiophene-2-carboxylic acid 1-5 (0.346 g, 2.13 mmol), 4-
aminomethyl 1-(4-iodophenyl)imidazole I-2 prepared above (0.578 g, 1.93 mmol) and TEA
(0.670 mL, 4.82 mmol) in DMF (10 mL), BOP (1.03 g, 2.33 mmol) was added. The mixture
was then stirred at room temperature overnight. Water and EtOAc were added. The organic
layer was separated, washed with 5% NaHCQO3, dried over Na;SOj, concentrated in vacuo to
give 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-carboxamide 1-6
as a solid (0.832 g), which was found to be pure enough for next reaction. MS 443.9 and
445.9 (M+H, CI pattern).
Step 6:
[0207] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 prepared above (0.270 g, 0.609 mmol), 2-hydroxypyridine 1-7 (0.115 g,
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[0212] A m xture of
5-chl oro-N-((1-(4-iodophenyl)-1H i m dazol -4-yl) et hyl)

W@ hioopbiame- 2- car boxam de 1-6 prepared i n ExanptBUS$2007/068262
(100 ng, 0.23 mml), 3- hydroxypyridazine (43 ng, 0. 45

121 gl sepyg i) 0Pl Bo0 hEeD HO R ey desadT mtoD i
DMSO&P @118 WL dégas%@ls&@fé W&ﬂg’bh%ed(véli% (¢} (IOQ)S%% 07505 Inmdif € The

m xture in a seal ed tube was heated a
mlxtumnarameglhd tubBhveasrieated e 1 3RS oveemighiu T neig tiyy WaHF!Le@ puaified by

el BF bR PR MR g Gy e A e
NMR(DMﬂc&dgetobMHZ)@mpxﬁﬂ QHF -S1§2() 1]31} ﬁme(aym) ¥.69 (d 1H), 7.65 (m,
t hi ophene- 2- car boxam d

H i m dazol -
3H), 7(5_14§m,01H)N7/19\(deJN é|4®|(d 1@)4@ 3\9\@62(1@17/4132_1@%)

PCT/ US2007/ 068262 [ 02 ﬁ;mﬁ,[[ ift re of

5-chl oro-N-((1-(4-i odophe E}‘ i m dazol - 4-yl ) net hyl)
sidhl@phend-@2- (3C£ﬁ<r0|ﬁﬁxplmlﬂh6)pheﬁyl§ 1H01rrﬁ'@az004%&m@}l)thiophene-}
2- hydr oxy- 6- nethylpyrldlne (60 .55 mmol ), 8-

hydr oxyqui nol i ne” (20 rRgrboraqud erﬁrig)) and K20CB (140 ny,
1.01 mmol ) in DMBOA{ 3 ni) vvas degassed with Ar before

bei ng char ged vvi}-h(CuI 28 O 15 mmol ). The mixture
in ab sealed tobe H 13 overni ght. The
m xture vvasthen [ 6“4’%#@6 the titled
compound (4 ng). I\/S 425 1 and 4275 1(MWH, C pattern).
EXAMPLE 6

[02085- mw@/w (2( 2.-30aningl) ax e flaslowas yhshied nahiaayd. ) Ta the flask,

coolec'1+ L]_%nlolg% R‘[hHa (ﬁ%‘)&f {I%fl%lt F Ez‘fép §m2L 7 grango ?nmdlggaée](gb mL) was
added5TB$1h@;Ethe|\1vz(s(Hba(eé-at ﬂ:!ﬁl@& Hemnyd ﬂmﬂ-lhirtﬂmibdﬁzzghls -eéolyéd ﬂEEthYﬂck slurry
t hi ophene-2- carboxam de 1-6 prepared in Exa

was ﬂ(ezyeowe in gn peehathrgng 2 salutipn @%bﬂw@lqr%ﬁ&atf( @291& %%gnmol) in

dloxa&n%g 2 da%@gﬁ ?E%&%C%W%Xr&lsqﬁ%%éég? I&lﬁg g&r']t’elho ggt]v 3then

ﬁltereWaQ"hel difiats eds woridantbated &f iceo heging at bay weidh wiab buﬁ:ﬁbd Y0 short

. , 15 0.21 . Ih | xt in.a ealedtubevva
silica E@gpéaﬂ%ﬁ?%@m @E&Qgﬁ&é{@ﬁ P Sudedits FSBRlipBges yhite solid
b—|PLCto give the title conpound (58 ng). MS 433.1 and

435 O (MtH, d pattern). EXAMPLE 7
[0209] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-

carboxamide 1-6 prepared in Example 1 (33 mg, 0.074 mmol), 3-morpholinone prepared
above (22 mg, 0.218 mmol), 8-hydroxyquinoline (7 mg, 0.048 mmol) and K,COj3 (30 mg,
0.217 mmol) in DMSO (0.5 mL) was degassed before being charged with Cul (14 mg, 0.073
mmol). The mixture in a sealed tube was heated at 130 °C overnight. The mixture was then
purified by HPLC to give the title compound (3 mg). MS 417.0 and 419.0 (M+H, Cl pattern).
EXAMPLE 3
5-Chloro-N-((1-(4-(2-oxopyrazin-1(2H)-yl)phenyl)-1H-imidazol-4-yl)methyl)thiophene-2-

carboxamide (12)

O
NHN N/§N
\—/ \&N a o
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5-Chloro-N-((21-(4-(1, 1-di oxo- 3-oxot hi onor phol i no) pheny
[)-1 Himdazol-4- yl)nethyl)thi ophene-2-carboxam de

W@ 1@y/13ma 20 PCT/US2007/068262
5- Chl or o- N—((l-(4-(1,3-dioxothionDrphoIino)phenyl)-lk#

0210h ™1 oo elfenepmde RyRBrlioia 1. G5 JRRGRmoBit 1 Nah
mL) 8&rm {%Qturgogl o;@e@ AB% @OHYO, 1.5 mL, 13.1 mmol) Was added. The

5-chl or 0- N- ( (1= { 4- ( 3- oxot hi oror phol i no) phenyl ) - 1Hi m d
solutierz ohs SItlrre)dI at m@:trhydn)pemtwlwnmlghtc dihb praatvicdeapedpated dromnthe

aqueopy SRy E1Rish By PR ﬂ%%@&%g‘* el 555 SR iy tougive 2-

hydroR @Izmé ds AVRBitSEdIIdr©20 room tenperature for 1 h.
LC showed fornmation o the sul fone and sul foxide in

(0211} Aamixgurest SxchigroN-((ihd-iedorhenpr Iaknidersd-dntliragtby thipphene-2-

carbol B0 1- ARGl D] ERLONS SELRY 0. Fin il Bl fhurspheffpared

aboveé(ﬂ@ nid)0.45uhihol] flayd@xya@inolMd (45mgD0 A0anHA6[Y afd KMEHB (03 mg,
ttern) for the sulfone and 449.1 and 451.0

0.89 %@9{)@9 $@1(1 prie vas degasserbbeferg Agpigehgrasd cmrho%l (&1 @(g, ot
( 502 e
rnrnol'l)_]_ ?ﬁé %az ¢ _1ﬁ _%tséa@ %ﬁg%&/ ;h)gétﬁd %p]hen ?ozvﬂc‘%gxgogéknln ;‘tufelvg s then
purifiél bHNBLC thl giveMhe Ntlé compou@id (1Onfg)2 MY 412 briuxd 4140 @¥1+H, C1
5-chl oro-N-((1-(4-iodophenyl)-1Hi m dazol - 4-yl ) net hyl)
pa“m?%lophene 2- carboxani de 1-6 prepared in Exanple 1 (80

ng, 0.18 mmol ), tetrahygkanmppRyr4 m di none (54 ny,
54 mmol ), 1, 2-trans-di am nocycl ohexane (13 L, 0.11
> Chmw((énﬁ@(«@mr(dw@ 6D ¥ Opigzna - kririshidaiel-4ty omathe!)hiophene-2-
m.) was degassed with ]Dbefo Qelng charged with Cul
(20 ng, 0.11 mol). TRPRIEEN n a seal ed tube was
heated at 110 C overni ght. It was then purified by
HPLC to give th t onpswnd (4 ng). MS 416.1 and

418.1 (MrH, d fat
5-Ch|oro-N—((1 “kz OXxoi m da =gl ) phenyl ) -1
1

H i m dazol - yI)nethyI)thlophene 5 car boxam de
[0212} 19A2 mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 prepared in Example 1 (100 mg, 0.23 mmol), 3-hydroxypyridazine (43 mg,
0.45 mmol), 8-hydroxyquinoline (15 mg, 0.10 mmol) and K,CO3 (123 mg, 0.89 mmol) in
DMSO (1 mL) was degassed before being charged with Cul (19 mg, 0.10 mmol). The
mixture in a sealed tube was heated at 130 °C overnight. The mixture was then purified by
HPLC to give the title compound (15 mg). MS 412.0 and 414.0 (M+H, Cl pattern).
EXAMPLE 5
5-chloro-N-((1-(4-(6-methyl-2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (14)

O
C-O-Cli
— = \
\&NWO(QCI
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O HANONNI SC 0O][0217] A mxture of
5-chl oro-N-((1-(4-iodophenyl)-1H i m dazol -4-yl) et hyl)
W(bhioophﬂmse- 2- carboxam de 1-6 prepared i n ExanptBU$2008068262
ng, 0.18 nnDI) et hyl eneurea (40 ng, 0.47 nmol),

[0213 11<2 éfgnx?t%%(y 1@0%%¢}n@r1)) 8%81 §1gr;l?%@n@iz%_%bﬁégtﬁﬁ?thmphene&-

carbogﬁﬂﬁé 36 wo%grerzzqﬁl&lebezia%ﬁgy%hﬁéﬁ%tymﬁﬂa (@J{ng 6@5 5 finol), 8-

he m xture in a seal ed be was
hydroayqlmlcﬂmc (%Q/mgn DgAmmok) apdh K€ e Al 40ungfl. @UmbwlhﬁlﬂMS@ (3mL)

was d%%%s_e t h %5%’?%%?6 %%ﬁ(g%wglg&%l rng,% I15 r%nmdol)émﬁle mixture in a

sealeduBe N’aﬁ ﬁéatéd4at(1305 Ccﬂv@ﬁﬁglitp ghaalikude Whe BB Bl\(ﬂlﬁedl‘tb‘ﬂr HFL@&O give
zol -4-yl ) met hy I%& Eghene - 25 carboxam de (20)
the tltkqd/compﬂumd (4 mg). I and A27. NI+HE (patisinhwo

2007/ 131179 PCT/ USZOO?/ [0218] A m xture of

5-chl oro-N-((1-(4-iodophe ﬁ?? i m dazol - 4-yl ) net hyl)
5-ChluroPphang443-oxathimnaphslénolptenph epbirgid aiol-45aapthel) thidpBene-2-

ng, 0.18 mmol), glycine anhydrlde (40 mg, 0.35 mmol),

1, 2-trans-di am nocycl cﬂﬁ‘@%@éﬁ’é‘“{% L, 0.24 nmol) and

K2CB (100 ng, 0.7 mml) in DMSO (1 nL) was degassed

with Ar before bei rggd ith Cul (20 ng, 0.11

mmol ). 5 The m&tun\e—vé:%- ehtu was heat ed at

110 C overn|ght the y) HPLC to give

the title conpound (10 ng) S 4 .1 and 432.1 ( MtH,
pattern). EXAWPLE 11 ChIoroIW((

[0214} ( 2\. mllxj@ﬁeo)f& q@org%—lﬁ@rqmﬁopﬂegﬂy ~1yi-imHegn4y yl Imethyl)thiophene-2-
carvolh G L e ) KT 1 UL B B, ARG i 21
mg, 1:03/mrbol)Q,2-tra@ d2iniiNedy3lohbikihc BEPuN, 6121 mmol) and K3PO,4 (220 mg,
1.04 mmol) in dioxane (2 mL) was degassed with Ar before being charged with Cul (40 mg,
0.21 mmol). The mixture in a sealed tube was heated at 110 °C overnight. It was then purified
by HPLC to give the title compound (58 mg). MS 433.1 and 435.0 (M+H, Cl pattern).
EXAMPLE 7
5-Chloro-N-((1-(4-(1,1-dioxo-3-oxothiomorpholino)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (16) and
5-Chloro-N-((1-(4-(1,3-dioxothiomorpholino)phenyl)-1H-imidazol-4-yl )methyl)thiophene-2-

carboxamide (17)

O O
% N—O—NNN H 0=§ N NN
% — /4 = H
0* \—/ AN S\ N \_s =N ﬁs\ .
0 0

[0215] To a solution of 5-chloro-N-((1-(4-(3-oxothiomorpholino)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide prepared in Example 6 (56 mg, 0.13 mmol) in acetone
(3 mL) at room temperature, mCPBA (38 mg, 70-77%, 0.15 mmol) was added. It was stirred
at room temperature for 1 h. HPLC showed formation of the sulfone and sulfoxide in a ratio

of 2 to 1. The solution was concentrated in vacuo, and the residue was purified by HPLC to
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11-1 3) H2 / Ra-N 11-2 3-1 0 OF OHF Qul N+ 1 |

(/ N 8-HOquinoline 1-7 11-4 K2CO3 / DVSO 3-2 130 C
w@®783879 3-2 Cul N + -07 -6- NN1 N1 N PCT/US2007/068262

8-HO quinoline "~~ S C  HN~H K2CO3 / DMSO 21 0 s C

5 007/ 131179 PCT/ US2007/ 06826
give e §6 o) ﬁn% tnenpffefc 6 ma) 1) 407 G A Chpagtern) for
he sultChAMPA400eandla s . (K(Z}\@m C1 YRSt the 3300:GddIN N ~OH
e SugNG qui nol 1 he 11 %] O(%v/@lgwsoelSOOCOFOF/ ‘N

PN 1) Sec12 NN TOXAMSPRE S\NaN3 6- & ~CH 4-2 4-1
RNBRIHZR-((1-(4-(2-0x0-tetrahydropyrimidin-1(2H)-yl)phenyl)-1 H-imidazol-4-

yl)methyl)thiophene-2-carboxamide (18)

HN—{ C N Cl s o
NY@W
o

[0216] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 prepared in Example 1 (80 mg, 0.18 mmol), tetrahydro-2-pyrimidinone (54
mg, 0.54 mmol), 1,2-trans-diaminocyclohexane (13 uL, 0.11 mmol) and K3PO4 (100 mg,
0.47 mmol) in dioxane (1 mL) was degassed with Ar before being charged with Cul (20 mg,
0.11 mmol). The mixture in a sealed tube was heated at 110 °C overnight. It was then purified
by HPLC to give the title compound (4 mg). MS 416.1 and 418.1 (M+H, Cl pattern).
EXAMPLE 9
5-Chloro-N-((1-(4-(2-oxoimidazolidin-1-yl)phenyl)-1H-imidazol-4-yl)methyl)thiophene-2-

carboxamide (19)

[0217] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 prepared in Example 1 (80 mg, 0.18 mmol), ethyleneurea (40 mg, 0.47
mmol), 1,2-trans-diaminocyclohexane (15 pL, 0.12 mmol) and K,COs (100 mg, 0.72 mmol)
in DMSO (1 mL) was degassed with Ar before being charged with Cul (20 mg, 0.11 mmol).
The mixture in a sealed tube was heated at 110 °C overnight. It was then purified by HPLC to
give the title compound (5 mg). MS 402.1 and 404.1 (M+H, Cl pattern).
EXAMPLE 10
5-Chloro-N-((1-(4-(2,5-dioxopiperazin-1-yl)phenyl)-1H-imidazol-4-yl)methyl)thiophene-2-

carboxamide (20)

< /SN
HN N—< >—N L H
‘. \&N%:\/Lm
o
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HOX10FSC OF 6-&NO0O~6-6- NNH NN NH BOP
SJIC 4-3 0 21 [0219] A mixture of

wQ2@®7dsitedof | uor obenzene 11-4 (2.00 g, 5.75 nmmed1/US2007/068262
2- hydroxypyridine 1-7 (0.546 g, 5.75 mmol),

o218 ; L% siob it 0 d%,\l}g@/@éﬂﬁlji%iq Wi ugiophene-2-

carbo%ﬁl% Q-d)ﬁleﬁé}e& har aesh1wi tRo Hd 009 ndAS! %lchneSZanHHhé (40 mg, 0.35

he mixture in a seal ed tub€ was hea ‘ed at
mmol?nvlei tra@iadlamvmceelomnﬁm v(biébmamﬂ)eédld KoK (riﬂ&mgn 8.72 mmol)

in DM (1 1) S Sttt g 37 bStors Miihe Ate SPTAELE 0 ha Ty L pmon

The nfxtGRYm bkt R¥ed mrbemeasaﬁateﬂ at 910/‘62: a,vdr@@@r 2 \Msl'tﬁ%r/gplﬁ'[ﬁea by HPLC to
oxopyridi n-1( ) benzene 3- 315

give oAk comppds m)plgavrdvla 309 HeRBaA (G- Ol Baiterny

4- hydr oxymet hyl i m dazol n%ﬁ‘é 4109 g, 11.1 nol ) in
CH3CN (12 nL), SCC12 was added. After being

st b+taetoaN-((lo@nflticrorier2adopgriliar1(30)-y1)phentyhel H-imidazol-4-
suspensi on becanme clear. After stirrj ngi for additional
2 h, the sol ut YlonetiRthionhersicatbegamide Qe uo t o give a
solid, whi ch was then dissolved in DMV (15 nL). To the
solution, NaN3 (2.16 g, 33.2 nmol) was added. After
the m xture was stirredSE&tHHEME Bt enper at ure over ni ght,
15 water and Et OAc were added, th 5% ag. NaHCO3 was
al so added. The organic |ayern /Y epar at ed, dried
over Iyq2804 pepegntrated in va ud to g| ve

4- azi t hyLim dazol eNaiNa selid (0.4 124.1
(MrH) = 1] 2)MaNi xt ur €= 0% M azisopnet h T“ﬁwd %
i (5

prepared aboveH, 0rlH9 gp26. 17 nmol ) and Ra- O%

slurry in H2O 900 ng) in MeOH (15 nlL) was

hydr ogepgt ed under H2 bal | oon 53 WO 2004/ 131179

PCT/ 07/ 0682 over ni ghf3uI The m @hﬁé@i t hen

filt through@HTE Olne’r at ntent r at ed

in vacuoto gi ve - ani nd 3{) SnO1dazoIe 11-2 (0.604

g). [0222] To a s&fution

5- chl or ot hi ophene- 2- carbé%ﬂ/ﬁ c acid 1-5 (1.10 g, 6.76

mol ) @nd FTEA (2.0 nL, 14.4 mol) in DWMF (12 nlL), BOP

(3. 34, 45 mmol ) was added. After 5 being m xed for

5 m\g @ ol uti on was added to tohe cenmpound

4- ame nonet hyl i mi dazol 41 - 2 pr bove &O 604 g,

6.22 mol") in a rodqug,borto 3 “haﬂiq/we
qulnome

t hen,/Sti rred at rolg ;Big[ eéature over ni ght . \ivas

puri f‘kéd, Pve hl oro- N-fi( 1H-im dazol 4-

yl ) met hyl ) ghi ophene Q:ar boxam de 3-1 (1.52 g). M5

242.0%and 244.0 (MtH, d pattern). [0223] A m xture

of

5-chloro-N-((1H i m dazol - 4-yl) et hyl )t hi ophene- 2-car bo

xam de 3-1
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15

10 prepared above (0.940 g, 2.64 nmol),

1-iodo-2-fluoro-4-(2-oxopyridin-1(2H)-yl)benzene 3-2
w@e@pasad above (0.820 g, 2.60 nmol), PCT/US2007/068262

8- hydr oxyqui noline (0.066 g, 0.45 nmmol) and K2CO3

(0.630 g, 4.56 mmol ) in m.) was degassed with

Ar before being chargeds&ﬁgﬁkéﬁf (0.090 g, 0.47

mmol ). The m xture pn a seal ed tube was heated at 130

C overnight. It then purified by HPLC to give the
title donpound (Q 488 g¥'' M5 429.0 ghid 431.0 (MH, C
15 rn). | vel yfasy @~ in Schene

4, 13 o-2-fluo q{& (Ro@xopyri di (2 yl ¥*Benzene

3-2 prepared as gb treated with
4- hydr'dxynet hyl i %@éz&@%ﬂ 1 jsmythe [presence of
8- hydr oxyqui nol i h&) "Gand K2COod™ Dl\(ﬁ_p Tﬂ’lgof@ﬁwlﬁlb ng

m xture is degassed before bei ng“changed w4 t/li)
gi ve 4-hydroxymet hyl - (2-fluoro-8l(2-0 opl)/;rlg
20 yl)phenyl)imidazol e 4-1. The conpound 4
treatecdvvl h thionyl chloride to giye 4

chl | - (2nfl uoro-4) %QClo)xop di (2 y! ) phenyl
)| \ﬂ\/,g, th 0 6§sult

4 azi donet hyI (2-fluoro- 4 (2- oxopyri dith- 1( 2H) -yl ) pheny
|)i m degpl e H,8-2. The azide 4-2 is reduced with Ph3P

to give 4-yam nonet hyl - Iuoro 4- (2- oxopyri di n-
1(2H) -yl ) phenyl)im ela . The conpound 4-3 is

en teeatbd with 5-c oFothlo ne225 carboxylic
ac@ 5 gi#e the—t1tie go N MPLE
(( / ZNp(netgty[lsul (2/ g 013 {8
1( 2H) - yl)phenyl) Him dazol - T s

yl) et hyl#Pt hi ophene 2-car boxam' de (221 and
[0219]3) %Ll?}%ﬁ@l% |(2(51 éi qﬁo&lﬁpéyggllgﬂseglgflgg &2)0 é, g %5 OX%B/ r2I 1%';&1 oxl yridine
1-7 (Wé%ﬁ%%'ﬂﬁhg%’h M8x &@619%@.@89'% 633’5}nm§1§1aﬁm%c07 (1.00 g, 7.25

20077131179 S2007/ 0682
mmol) i DMSOH(IN thk) wap\ddgassed bgforCheingiigirgedOvth (ud @599 A O 57 mmol).

| ut. f N .
The ngXuf ricieRled (ubesastiepisn gt 30 5. euespight Yerind e e added
The nykilrcbs 920k o) m%ﬂw%% stebm@ﬂag etlzlgn S R0OY Mo
) nmol

8%Ecepar ed in Exan‘?ﬁ%
colunma h(ves dgjed pith P E}OAQ lrm@@n@ o givy Lviado- éhpév%{?-
_ he_ ed by HPLC to
Oxom%%m lé%rﬁlf)é’:%%“ﬁ ?(f(d‘%ﬁ)( ﬁwsm?]t% @5’ & (2- oxopyridin-
[0220]L( ZH)a— sylhl)q@llgﬁ,mdf)ﬁl lﬂyfdroxynﬁwzw)lhméazmﬂa ITet hy(b% hilolpheive)-id-CH.CN
boxam de S mg M5 457.0 and  459.0 (M+H, C
(12 rnb&tSlCé(;lﬂﬂS mL) was added. After being stirred at room temperature for 30 min, the
suspension became clear. After stirring for additional 2 h, the solution was concentrated irn
vacuo to give a solid, which was then dissolved in DMF (15 mL). To the solution, NaN3
(2.16 g, 33.2 mmol) was added. After the mixture was stirred at room temperature overnight,
water and EtOAc were added, then 5% aq. NaHCO; was also added. The organic layer was
separated, dried over Na,SOy, concentrated in vacuo to give 4-azidomethylimidazole as a
solid (0.759 g). MS 124.1 (M+H).
[0221] A mixture of 4-azidomethylimidazole prepared above (0.759 g, 6.17 mmol) and Ra-

Ni (50% slurry in H,O, 900 mg) in MeOH (15 mL) was hydrogenated under H, balloon
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[0226] To a sol ution of
5-chloro-N-((1-(2-(nmethylthio)-4-(2-oxopyridin-1(2H)-y

WO 2@hasmliy - PCT/US2007/068262
1H i m dazol - 4-yl ) mst hyl ) t hi ophene- 2- car boxam de

o B LSRR 3 5 2550 R 5 BB i

vacuokig'gﬁgz éﬁﬁﬂlﬁfoﬁﬁt@ﬁmﬁ@%etﬁfm? @ayne for 30 min, the
m xture was purified PLC to give the squOX|de(5

[0222hy )Toams@lutgml of 4 ﬂcéqlc(rgthnxg))henwg-wﬂ@x@h(amd AB5(10 O(avek 6 @hol) and

TEA (%a(i 1{1124: % f dho uI #maiﬁgﬁ@@q@% fsg LR, ol) \gléll\éH- al_&deg:I After

being Priféd ﬂ)lir@'rﬁ\hl( (hé-séléan()ﬁ waX e@yedi td it dongfdundt W) an@ind b @yBMRRAole T1-
i nophenyl )-1Hi m dazol - 4-

2 pregare)dn%pﬁ? (0-004f & ghEhanel)dargexehbatont Jask. Hhe pigue wasnhep stirred

at roo eﬁllpgraulr%f%klgﬁ&ﬁf%y%éuq{hfafbé( %E(%C to glgle r'? CHQEBDN )g I)H ﬁmdazol -4-
yl)meﬂiyl)ﬂihbbhelnmm@;xlﬁdxalﬂnd/d 3- mm |5§Z|g) VB Q[élh Ondd 244 ggbﬁb{ar@lqattern)
i n._Exanpl.e an

[02235) hleW\’fﬁftb‘ﬁ’cﬂf Srhlqre NrL§1H ﬁnléﬁ%%4cyﬂ)rﬁtt}w%§ph@éa-%ﬂa%>9X%@e 3-1
f t t

prepafed 4By GYCAR, 2FAMILI: Hidio MO RULLS bEGh B HE P penzene 3-2

prepafehitabloved0.820at, Lé0mhmo BXANPldax fquinoline (0.066 g, 0.45 rnrnol) and K,CO3

(0.630_5 é ?%%(W&%)Zﬁﬁo el_g(;ijllsspg ]\Xéé'_kr B/efz)re%)el(n c:l'largeg with Cul

(0.09%% 92 Rhrofy. he MRV mtamegleaﬁn}% v?ds%ﬁ@@éﬁ[@@(@ &?&ﬂlgﬁﬁ It was
2007/ 131179 PCT/ US2007/ 068262 0

then punfipd by HREIC toqiy©th2itle Tomposyd @48@@)01’5/[8 429 O and 431 0 (M+H Cl
" 5);10hl oro-N-((21-(4-(2-oxopyridin-1(2H)-yl)-2-
PaCTRhi omor phol i nophenyl ) - 1H i mi dazol - 4- yI ) net hyl ) t hi ophen

0224 aﬂfeatd@lwl ris ARo Wi PSR ehei4) 1-16da 0T wrdl3-(0d% dﬁ)-l
[ P in a?etone (2 m) errCPEIBA (70%r32( Oﬁ% 1 @2@)

yl)benxa@e % - 2queiwacd afabere, b%trﬁageéwth Aétydmxyn@élrﬁlmﬁwﬂfaﬂuk -] 31
preser{c% of g Igfdrcg%ﬁngb%i@éj raﬁsi \ﬁaﬁ/g’? &QMﬁgnzﬂ%%ﬁlﬁ % ﬁ%ed‘ﬁ dteEa%sed
beforgldii @ ey gedEXtiVPUEt 0l&ive 4-hydroxymethyl-(2-fluoro-4-(2-oxopyridin-1(2H)-
yl)phenyl)imidazole 4-1. The compound 4-1 is treated with thionyl chloride to give 4-
chloromethyl-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)imidazole which is then treated
with NaNj to result in 4-azidomethyl-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)imidazole
4-2. The azide 4-2 is reduced with PhsP to give 4-aminomethyl-(2-fluoro-4-(2-oxopyridin-
1(2H)-yDphenyl)imidazole 4-3. The compound 4-3 is then treated with 5-chlorothiophene-2-
carboxylic acid 1-5 to give the title compound 21.
EXAMPLE 12
5-Chloro-N-((1-(2-(methylsulfonyl)-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (22) and
5-chloro-N-((1-(2-(methylsulfinyl)-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (23)
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5- Chl or o- \-

((1-(2-(3-oxopi perazin-1-yl)-4-(2-oxopyridi
n-1(2H) -yl ) phe
i ophe

(
nyl)-1 Him dazol - 4-
wQ kgomastiyd ) t hi ophene- 2- car boxam de (26) 0 NH BCIMIS2007/068262
6-6- N~N N/ JICl 10 O [0229] A solution of
5-chl orgs N-((1-(2-fluoro-4-(2-oxopyridin-1(2H) -yl)phen
- 1. 21 m dazol - 4-yl ) met hyl ) t hi ophgne @ car boxam de

yl
|n Exarrpl e 11 (70 ny, ~and
</2E
at &

ne a\an nmy, 5. 65 |)N XN ni)
at ?F\ /Xt wa NS -
by HPLC to gi ve he title corrpound (14 ngy). MS 509. 08
and 511.0 15 (MfH, C pattern). EXAMPLE 16 5 ©
[02251 O @n@xidN- 5l cHl@rotid=(mdr ﬂe&y[ﬁtzhw SBpYEN A0 B) QXA Y1 F-

henyl )-1 H I m dazol - 4-

imidagalyrom iy DI nIR e a-corhont D et Rfeparatin Frompte KHOGGms.0.22

mmo NS eib e 37 T APV B Ly BhaRhrad 140 G pA e

mixtuyd ‘)Jasllb'llrrlﬂeﬂl‘tﬂ'&{l@EC 4o gﬂv} ﬁ&ﬂlﬂt}fb)N-’(ﬂ lqat(ﬁfbehﬂthi‘cgrb@(@\fﬂp@ﬁdln-

prepa i n. Exa 75 nmg, 0.17 mmol ). 56 WO
1(2H)2sdhﬁiﬂﬁ&@iiﬁgmﬁ%ﬁéﬂwwﬁbmhe%wbﬁwgm gl MF457.0 and
4590 Hltl 1 m.) in a seal ed tube was heated at 150

Vérnig t The m xture was purified by HPLC to give
[02261 h&ota stolh&mmxfﬁeahﬂmio{l\l—@(ln@}(mdﬂﬁzltdﬂ(f).-@(bmcbpgzﬁaingl (2HMyHphenyl)-

. d tt , LE 17 : :
1H-imj 4 E{f@r@ﬂw%gﬁwais@ow@e BIEBAiaBP YR 4 6 20 B3P gRmoD in
acetoﬂbydg)ml%}'LM@EQ&{m%4r2 Mg%@@i@%@d&%’%@@ @ﬁ&q{eﬁ@@i@?eg%‘c room
tempeg@hmfpn&() pifin, the mixture was purified by HPLC to give the sulfox1de (5 mg) and

r 0
sutforg 3 PR o Mg R O en oS SR B 391 0
(M+IRCEpak@s) fon sExaepl e 11 (80 ny, 0.19 mmol)
EXAMPLE 13
5-Chloro-N-((1-(4-(2-oxopyridin-1(2H)-yl)-2-thiomorpholinophenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (24)
S

de g,

[0227] A solution of 5-chloro-N-((1-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-
imidazol-4-yl)methyl)thiophene-2-carboxamide prepared in Example 11 (70 mg, 0.16 mmol)
and thiomorpholine (1 mL) in DMSO (1 mL) was heated at 150 °C for 3 days. The mixture
was purified by HPLC to give the title compound (25 mg). MS 512.0 and 514.0 (M+H, Cl
pattern).
EXAMPLE 14
5-Chloro-N-((1-(4-(2-oxopyridin-1(2H)-yl)-2-(1,1-dioxo-thiomorpholin-4-yl)phenyl)-1H-
imidazol-4-yl)methyl)thiophene-2-carboxamide (25)
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10 and 5 N ag. NaOH (0.5 nL, 2.5 nmol) in DMSO (2 L)
in a sealed tube was heated at 130 C overnight. The
woreoovasa7mas purified by HPLC to give the titlRBCT/US2007/068262
conmpound (5 ng). M5 427.0 and 429.0 (M+tH, C
pattern). EXAMPLE 18 5-Chloro-N ((!
- (2- met hoxycar bonyl - 4- ( 2- x@pyrldln-
1(2H) -yl ) phenyl )-1 Hi -4- 15
yl)nethyl)thlophen% 2- ng?' boxam de (29) O CO2CH3 N ,NH

/I NG O [0232] utlon of 2, 5- dllodoben20|c
acid (1.00 g, 2g%7%ﬁ4§i§4 nhmdro (15 niL)
cooled in an ic at h 85 nmol ) was
cautiously added (exothernal tlon A¢ter t he

addi tion, the solution was heate at reflux over ni ght.

[0228] t T‘Aaﬁsoﬂgloml"aﬁrj -chboro e (lade@-dxopyadine (218)-gi)\2e me% hyl

. 2,5-dii at. .0 . 23 1 xt
thlomﬁﬁiﬁﬂu'ﬁ% S ot gt 6@3319%@58%54@@0?@%&4@@8 grepgregin
Examgﬂolb)cfr &)ﬁq EIX)%E ;?r}ﬁ%ﬂ@]?} il 966&9163(2 znlf)om%%ﬁ 708,85 rﬁg‘d 13 mmol) was

0.077 g, and
added( Afttﬁbfgtlg 883! atmod termpa;iatovedhe2 ¢18thntn)1xm$wdegla$&®idoy HPLC to

sive s Smmgmih o i <8440 h QBT ed e " 130
C overnight. 25 It masEDnganggqgled by HPLC to give

2-1 odo- 5- (2- oxopyri di n- 1(2@% )benzoic acid (0.220
5-Chipro N\fﬁlgaz(Sg)xpmppgazn{ 1}21344] (Croxdpytidinel (@H)-yl)phenyl)-1H-imidazol-4-

2-1 0do- 5- (2- ox di enzo cid prepared
above (220 ﬁ&é‘%@bﬁﬁ%ﬁ %Xﬁhg?%§§ng%ﬁylln1dazole
I1-1 (126 ng, 1.29 mold, 8-hydroxyquinoline 57 WO
2007/ 131179 PCT/ US2007/ 2 (19 ng, 0.13 nmol) and
K2C33 (290 ng, 2.10 mmo Xﬂ?n DVMSO (2 mL) was degassed
wth Ar before b g charged with Cul (25 ng, 0.13
mmol ). The m xt gt ey sqﬁF d hube s heated at 130
C overnight. It thed post{i R PLC to give

2- (4- (hydroxynet hyl )-1H i m dazo
1-yl)-5-(2-oxopyridin-1(2H)- yI)béﬁ20|c acid (92 ng).

[02292’51:330311%11(&#'5'-%101% NQ@%@L f1d@od- EQOJ»&HpIyﬁHmOf (2H) yhphenyl)-1H-

(hydr oxynmnet hyl) i m dazol - - (2- oxopyri
1rn1dazq1(@ﬂ)me@n[yb)ﬁ)@qpb@n@2a:@rhg)xpmgba}rqmrgbm\k"e(a(r@ze hb(700ngd) 16 rnrnol)

and 28R aRoF 20" ot T AT PYPRE otk e P for 2 dus

The ngktes wadpaffiedlby PO tcngﬁ% thanase coaslsbagdd (ﬁq‘ﬂhgy M$809.0 and 511.0

m xture was stirred at room tenperature overnight,
(M+Hg$4 gattqrek | met hyl si |l yl ) di azomethane (2 Min ether, 0.40

m., 0.80 nmol) was addﬁgQAﬁﬁﬁﬁﬁlgtlrrlng 10 for
anot her day, the solution was concentrated in vacuo to

5-ChlgiovE-(@1 -{BE- Hytﬁox}Eﬂl@llﬁrﬁﬁﬂo;ﬂ-uQ2mspyﬂﬂdlﬁs@Hﬁﬁl)phénﬁmnﬁldazol 4-
m.). The sol uti on was ed roon1tenperature for
20 min before y@methyl)thlophene& carboxarmde (27)

HO

O NH
/=N
CN C N\K,Hjﬂ
S Cl
o
[0230] A solution of 5-chloro-N-((1-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-

imidazol-4-yl)methyl)thiophene-2-carboxamide prepared in Example 11 (75 mg, 0.17 mmol)
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was concentrated in vacuo to give a residue, which was
then dissolved in DM (3 nL). To the solution, NaN3

w@ e®7ms17d. 0 nmmol ) was added. After the m xturBCTHES2007/068262
stirred at room tenperature for 2 h, water and Et OAc

and etge Irajjﬂ’?lgl%?g,’; é{lﬁf&ﬁ%@iﬂ é{ll\bjl \/\ga 1@}%}?&%,{@%@%&% ?50 °C overnight.

The i EERLY @Irﬁiédi PCU S gﬁe%ewﬁlef@%ﬁﬁpbhn@ (Fmg). MS 4700 and 472.0
(azi donet hyl ) - IHi m dazol - )-5-(2- oxopyr| din-1(2H) -

(M+HyIC)lpeutﬁzohte (25 ng). MB 351 1 (I\/H—|) [0236] To a
sol ution of nethyl
2-(4- (azi donet hyl ) - 1+ S YXFHE 171y 5. (2- oxopyri di n-

1 auL ]
| E%:rﬁl_l'céﬁd(%Qﬁ@ﬁ&&o%ﬂﬂ@fﬁﬂgﬁﬂﬁﬁﬂ (nZ)Symimengil) na )1&%%0)&) -4
(64 nmy, 0.24 nrhyngth Wé%ll@@é%z CAlfbloéilmkﬂél(%@ stirred at

roomterrperature O¥e rn| , the m xture was

concentrated in uo '/Wﬁ. met hyl
2- (4- (am nonet h I)
i m dazol -1 -yl) - -0 an!ﬂW&benzoat e as a

crude m xture, V\,hl ch was then us I n the next
transformation. M5 325.1 (MtH). [0237] To a solution
[023 lbf PEscdttﬁmmftﬂaﬂdpﬂmeNé(lzékﬁudzroaéy«(Z-cxmi’idinll(BHH()ph@yl)-lH-

i 2 g5 Sk S oS3, 1y 0 U5 P

and 5 0f adTINeO19(0.% B, 20 Mo in NI SO iR atsbBled aImR veasMBARY ht 130
2-(4- (am nonet hyI )-1H i m dazol -

°C ovarnyghy.- Bhg miﬁur@awslpdmﬁei b2 HPLK ohave thattielegompanedi(S mg). MS
s then stirred at room
4270an%g9rgmflﬁé{n1ﬁ'pa erﬁ before it was purified by HPLC to
give the title con‘poundngMpI@) 18V5 469.0 and 471.0

(éhl\/H-H, C pattern). 30 EXAWVPL

5- lm-lﬂr(él-f@-{n@ﬂwmca(@%ﬂd%wypmlﬁ 13y Dphepphidlinyidazol-4-
H i m dazol - r am de (30)
58 WO 2007/ 131%‘39?3%}‘@51833?%‘3’?%?“%%(@ a N ~NH NCI
O [0238] A m xturepof 1£@,GHa odobenzene 1-1 (2.00 g,
6.06 mvl ), 2-hy xyv (i di 1-7 (0.576 g, 6.06
mol ), 8- hydr oxyguiM —RQ_P8& g, 61 nmol) and
K2C33 (0.870 g, O nmol ) "1 n §6—nl) was

degassed with Ar before bei ng chaocged with Cul (0.115
mml ). The mixture in a seal ed tube g/a(f MeOH
rous I¢

10232 ToiscpoMRion g 25-Giasiohrote Ao 190 e o) lpgnBs
(15 mﬁ? desled i -EI {E 6T §OW@S(Of5'O|nE]]§r@ﬂSe o‘?}J‘QF% &EEBJ}I_:;I addd@

gani c | ayer was separ at to a si I i ca
(exotlpehalcohation). Afkar ¢le adagtiosl, thcesdluion hva@-hé’ﬁ% Bt r©fox bwernight. It was

then BB R iet v Her 0 ehs By oL (I ehersof R ot e of
[02331l (Aémhﬂglfénﬁ’wﬂl;)l RY3- a%%%@&%ﬁ!%&%rw araced 0@%02/ 67 nsrnol) 2-
hydroayryrid28sl-720.2%4 g, 2.4Dnenghnshydroxydioeine(( @1 g10)>3wamol) and
K3PO4 (1.13 g, 5.33 mmol) in dioxane (8 mL) was degassed with Ar before being charged
with Cul (0.101 g, 0.53 mmol). The mixture in a sealed tube was heated at 130 °C overnight.
It was then purified by HPLC to give 2-iodo-5-(2-oxopyridin-1(2H)-yl)benzoic acid (0.220
g). MS 342.0 (M+H).

[0234] A mixture of 2-i0do-5-(2-oxopyridin-1(2H)-yl)benzoic acid prepared above (220
mg, 0.65 mmol), 4-hydroxymethylimidazole II-1 (126 mg, 1.29 mmol), 8-hydroxyquinoline
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heated at 80 C overnight. After being cooled to room
tenperature, water and CH2Cl2 were added. The organic

WO 200en3Mas separ at ed, washed with brine, dri edP@WES2007/068262
I\Ia2804 concentrated in vacuo to give

(19 meeh T i a8 o0 e g1 oD ST At s dseassed with

Ar bfr 8cih G%g@d‘% th @3@1 (24 fe- Q11 BmdINi PREmpiERaA §dcARPNEBC was
heatecsatclhil()o Co}vlméglml—lt iwras thenqiurificg by AMERIKY o) gitg byﬁ#‘réh@rr@xmbﬁ) 1H-

i 8 s G RaREhe e b I ER 68 hased). T 1™ 7y

[0235Eg ToQ: At BRI L- MQh%%gthm;)lmﬂﬁlddﬁquﬂ% (@dela 1d1n 1(2H)
efore being F

charged wth
yDbengpietagidepricparad geayicdd2 mgh8- 3\Qaré,mﬁléat M{(ﬂ{ (41136}) @ld dloxane (2 rnL) at

L R S B

addedpAtteethd Jmix foXAivet &ir2dd at room ternperature overnlght more

4-(2- d 1(2H) -yl) h
(tﬁmqthngrﬂya)gé%gm%ﬁg § '9{%5116(1, Otaq i §0 @méléw&éﬁ‘éqtﬁddéﬂeeat)mng

for an?%%%fﬁg/ tHle ol tﬁn%as Hon&e gqg %Juo?@ éi’f‘«gsa%éifi' ONTIR residue was

-car pox |1 C aCI
dissomechnm SR (hyiL)1 The 4elu0dtopflae styf’re)dl amr«ibm mmpeiatarqfoemmm before it

was C([ir?c(ggtr ! evq]éﬁ g’/g“’?g T O(}udésségﬂo %dﬁ%dlsqyl glh m]ﬁ)(iﬂ' Wiclrg To
the soﬁﬂ%ﬁdNaﬁ{ g(%rrn% hiey fﬁnﬁl}*&zﬁs aRRIVI&OAE bt 3dide Ras stirred at room
PCT/ US2007/ 068262 was stirred at room tenperature

tempemﬁererfpgﬁh waat ard BiGA Evaradded. ¢heaadde dq. FHECOr gamidded. The

d h
organi5 E S SR s Py TR SEh ab el g 5 ehve MERSF2-(a-
(az1dd}he(ﬂﬁ>31) ( A-ihngophery)-3 (3 bx dpglrmaf.q)(zm =W ibeARdary (25 ndd} MBI 1.1

-carboxam de as a cru sanpl e, which was used in
(M+Ht)he next reaction without further purification. M

[0236ﬁf’%‘(3 {og{h tl%%;’ (ﬁé.dmnéﬁlggfl Fgflrn azol- ]ﬁ§; ) 5-(f|-_exoll])&r1iim-
1(2H)ey1ﬁ>eﬁadd®@mmrde abcrxer(ag ﬁfgh akg)?\lf enméeh) nhyFHﬁ)(y m%gl ﬁd mﬁgl(ﬂ)zs mL,
1.4 rnéﬂ#g 5’12%,{&4 M@é@l) s a}édq{g%bsfﬁg :qtl rpgmﬁ;g}lperature
ovem@? tﬂ@&@ﬁ?@%%%ﬁé&n@%ﬁ% V&R gﬁr ‘é‘%étﬁﬁl A(4- v\gﬂﬁﬁﬂeth%l) 1H-

e mxture in a se eate
imidazgl- 11 8l0- 5 2en@ppiidin L(2H)-y)benzohte ms plarudblrmdtdng, vHiPtIOvhothen used

i the [ ve t h t iattléng 1\%’%’?&‘?&%1])0 (50 ng). M 410.1 (M+H).
[0237] Toa solutlon of 5-chlorothiophene-2-carboxylic acid 1-5 (40 mg, 0.25 mmol) and
TEA (0.068 mL, 0.49 mmol) in DMF (2 mL), BOP (142 mg, 0.32 mmol) was added. After 5
min of mixing, the solution was added to the sample methyl 2-(4-(aminomethyl)-1H-
imidazol-1-yl)-5-(2-oxopyridin-1(2H)-yl)benzoate prepared above. The mixture was then
stirred at room temperature for 1 h before it was purified by HPLC to give the title compound
(4 mg). MS 469.0 and 471.0 (M+H, Cl pattern).

EXAMPLE 19
5-Chloro-N-((1-(4-(2-thioxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-yl)methyl )thiophene-2-

carboxamide (30)
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5-Ethynyl -N-((I -(4-(2-oxopyridin-1(2H)-yl)phenyl)-1
H i m dazol - 4-yl ) net hyl ) t hi ophene-2- carboxam de (32) O
W@E200V1N1PN H ~N /S O 15 [0243] A mixture of BCTIYE2007/068262

5- br ono-t hi ophene- 2- car boxyl ate (500 ng, 2.13 nmmol),
trinmethylsilylacetyl ene (0.445 nL, 3.2 mol),

Pd(PPh3)4 (15 ng nd Cul 10 ng) in diisopropylam ne
(10 nL) was hea ed 2 h. ter being cool ed

to room tenper | tered through
CELI TE, and the flltrate was pour d S nﬂ% water. The
product was extracted with Et QAc.” The Et OAc sol ution

[02381\as\ gt Wi4-biidtobaigsené ni1e@. (20, QWFHMQO%ydroxypyridine 1-7
concentrated in vacuo to (%l ve eth

(0. 57€5g (206 mimed), Ryydraxyruiap iyn01085) 9, Ot %@ﬁ@r@@d X2C0;3 (0.870 g, 6.30
mmol R Ig{%pgin o@Lé ; hgfiéga)ssed"éﬁt@ﬁ?béﬂé{#e'ﬂmé At Wih 8ur (0.115 g, 0.61

mmolR-Th2 rhmdmtrha@ealddyhbeawmsjhieaﬂedym N30 N opdraipht. 2V atar akiOxtc were
addod R SR Ciiorps g roughg L) Thae eahig T WP G then
apphe'ﬁ‘t&taléﬂf%ag@lsco_?t%ﬂlﬁ Ity ad OrufedVied 0789 EtGAc mxwa%% 1-(4-

into water. 5 aqueous solution was acidified
1odoph¢ﬁyll—]@&r1dm Zml-Hl -ondhrea mixdc(O%O\mﬁ\/IS%ﬂB@cﬂ\@d{)M th Et OAc.

o23of1% S O0E ST AL RS vashed ML BrC:, JELedh BUPL 2 56

mmol, WJEDIUO 2—2 aﬂgi@%fﬁﬁﬁ{o%ﬁ@ﬂ?%@ 17Cg, 301 20mndbn MbxandR0LRB) was
. m Xt ure
heated at(&4- Conksphig yA}‘tplybe?lm m@@cnmrooméerpp@pra avaitay apst &pICée were

1 I I i.m
added ghé%@am&%yeé s}/ama}ra e% '\xhaAlaer oxlyylgﬁl?{%%ldl ogﬁq\?ﬁgéﬁoncentrated
in vacQo wgmLoﬁt-l@wph&aﬁ%’yr(dmeomH)-tmoaésamwm Or7sDMROI§313.8

m.) was degassed with Ar before being charged with
(M‘LH@uI (0.100 g, 0.52 mol). The mixture in a seal ed tube

1024005 il BrAA oA SR R At AL B5 me

21 I hhees NEG(1 athzo 4 hyOLb e-Phearios; dec3-1 prepared
9 r}ﬂ;&é;rﬁ-e sleI (églg?g% t)f'li@'%Jl)gﬂce)t\t/er .Na%%&, nc)gﬁ?rﬁ e(}l.;( P
in Exgrpdlg é&gg?mgh@ Pl wggxwfw% l%vgﬁbﬁ@ gnal) yd KoCOs

(75 mé é 44 g%ﬁl;%??%@%}_%va% E%gaggeq&%ﬁ{ Al before belng( charged V\élth Cul

(27 mgﬂz MS]nrﬂ'cd) d hs usipems inonseafed tube was heated at 130 °C overmght It was then

it b5 SRS A S A LARIER AP
patterH3CN (20 L), SO 2 (5.0 nmL) was added. After the

m xture was stirred at roomtenperature for 2 h, it
was concentrated in vadcwAMPEIe20 esi due was t hen

‘IH &‘? gll%g%xlon %}/n':- \Néﬁ% ayg[};)hgnyle ¥-12 o'ljt4 Qf%etquﬁls-lgi%ééleé-

stl rred at roomterrper@themmee(sm)ght wat er and 10
Et OAc wer e added. The organi c | ayer was separ at ed,
washed w th S%Zg__//( NaHCC3, dri ed

T on
=K N
@)

[0241] To a solution of indole-6-carboxylic acid (85 mg, 0.528 mmol), 4-aminomethyl 1-
(4-iodophenyl)imidazole I-2 prepared in Example 1 (136 mg, 0.455 mmol) and TEA (0.150
mL, 1.08 mmol) in DMF (4 mL), BOP (280 mg, 0.633 mmol) was added. After the mixture
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over Na2SO4, concentrated in vacuo to give
1-(4-(4-(azidonethyl)-1Hi m dazol -1 -

w@ kgophanyd ) pyri di n-2(1H)-one (203 ng). M5 293 ¥O#HB$2007/068262
[0247] To a sol uti on of

d 1H d he di
was sigad gt TR B Vb8 GO BEB A THF R Javer
was séﬁraﬁ&) w@l@ﬁjecﬁv% ‘V(K% MC@”@l&i HLNIS0 %G&eﬁgateél-iﬁgacuo to

5
was added. er the m xture was heat ed
give N«é(fll-(&motl@phenylbrlﬂ mivesol- 4e3d)m®hylb -AHedole- Gf@mfbl@canﬁth@as a crude
due was

sarnplri e\%/.hlc% Xvaé gﬁq(ﬁg%{ rlilﬁe}(;g}re ‘Hgn C%hm% fgrther purification. MS 443.0 (M+H).

0242 MAdRzah e@nydophyAayIsil A= t-a ok dd&6-
[ l267 MH—BeJOﬂN g@k(] @II_OGngES% utllg{ﬁddgb kel MEDin

carbow@tdhmpmeﬂmb@ma eriydpxyaynding L c(130 . (&3 mao)o854

By YR o T B B

was dagasgamcwfdre mspmgathwrrged fMi)ﬂh @.ﬂ (43 mg, .28 Ghrtibl) OI'heCtﬁlxture in a sealed
(am nonet h

tube W%h&étfé pl 34,1 ?)‘F?é‘ﬁﬁht) Bmsdhw ity byrdP by épaive dhedidigompound

50 425 099 1 4pmol ) and TEA (0.15 nm, 1.1 nmol) in
( m%%/F% ) vvag added. The m xture was stirred at room

tenperature overni ght ENAMBSE 2hen purified by HPLC

5- Et@mm@l iﬁ—? tlxgll)y%dc q&% q)p%enylsrqa-imwﬁaz%?jl-y(l)%ewyl)thiophene-}

(122'4) oy %genyl(§ i b GRRB) no) pyri din

yl ) met hyl ) t hi ophe 2-carboxamde (33) Nk N "N N~NH

O 61 WD 2007/ é&_@ 7/ 068262 [0249] To a
solution of 1- m d| e\2( 1H) - t hi one (180
ng, 0.575 mmol) in CH3CN (15 L], j;EI%\O 50 n., 8.
nmol ) was added. After bei ng stiPred at room

2] STRES SNPGRS AR [
trimet@y3TNa¢Sylond (0405 hhe3 2 atmél),dhi(PRly:an@fingg 262001 mgz mg) 6
diisonyiidm GF 1) B ot Do L DLl 28 MEHDARE PO (o room

temp etreﬁﬂi%efh%tnlr'l&ﬁlré Q/ras %lt@[\ed tﬂﬁ@ugﬁ CEUIEE Wagd tMl’t&iee\Qas%u%ngto water.
to give (E)-( (4-i odophényl ) pyridin-2(1 H)-

The pg,dd|ud1ew|®) @gylantamv\d‘@ Etog\anghe Ef@2663luthomivas washedfwith brine, dried
over ]?IE%O %:nlgg‘%g pr?r?ég | )tg élr\)edelthrg;l %g(}miﬁ%{ﬂy?sﬁgﬁgt%%ﬂ?r[}-ﬂlelophene-}

carboﬁyl%é%@m%‘) M bis3 (IMd -4-yl ) net hyl ) t hi ophene- 2- car bo
Xam Fhr}jr{g 8 10 nmmol ), 8-hydroxyqui noline
P24

[0244] 10 onagsohmo@@ﬁ igcthy cogl- ch5n ﬂ@ll) ‘(jncgmemr&c)arhop;ylate

T e
added! Alfter wasniReaé ads airrcd3 4C °O\eeili@hyit wb§ po@sd i@ water. The

purified by HPCto |vethet|tled compound (10 ngL.
aqueopisaiom wanhpidiged gith pRtlt Epgproduct was extracted with EtOAc.

The EtOAc solution was washed with brme, dried over MgSOy, concentared in vacuo to give
5-ethynyl-thiophene-2-carboxylic acid (316 mg). MS 153 (M+H).

[0245] A mixture of 1-(4-iodophenyl)pyridin-2(1H)-one prepared in Example 19 (1.00 g,
3.37 mmol), 4-hydroxymethylimidazole II-1 (0.330 g, 3.37 mmol), 8-hydroxyquinoline
(0.073 g, 0.50 mmol) and K,COj3 (1.00 g, 7.25 mmol) in DMSO (7 mL) was degassed with

Ar before being charged with Cul (0.100 g, 0.52 mmol). The mixture in a sealed tube was
60



10

15

20

25

EXAMPLE 23 15
(E)-5-chloro-N-((1-(4-(2-(nethylimno)pyridin-1(2H)-vyl
w0 pivengilye 1H i m dazol - 4- PCT/US2007/068262
yl ) met hyl ) t hi ophene- 2-carboxamde (34) N "N N~ NH ~
~N LS C . O 02 To a so
heateql_at( 1230 gd)é'ﬁﬁ]ég%ﬂ ﬁpﬁ;{r aa& ﬁLOAZ% igje ?4416@ r{@‘e(fglgﬂﬁﬁ wag fifgred through
CELI I'Bol ﬁe ér%am ﬁ@séﬂ&ﬂatedcﬁﬁéd §Qr R0, 80., cOnnfiRY Jn WaS0. The

fter "being stirred at room tenperature
remduevmsmugﬁt‘d by Eﬂé’hﬁ totgive | dré4-Codeerynretinyd i | Hamidezab 14 o

ooy BRER [ -on Bl SR MR, 0 60 . 1.6 mol
[0246)2T 0 aaéiilgl%ilmoﬁfotfq L(4@i(Rgdrokyrhétael RQIH frﬁ@ﬁﬁdlﬂ?l%ﬂ@hﬂﬁ@ndln

over ni ght he m xture was purified by HPL ive

21Ky TR ahon Dby Fpgwiall w ALy ( misRG G (hamiwes
saded Bytepihe Toprs RE0 S AU H M Rbnpr o avnsponsenipgdy

vacuoN€h¢ BRidg was ChehAHigyoBled in DMF (20 mL). To the solution, NaN; (244 mg, 3.75
5-Chl oro- N-((1H i.m dazol - 4-yl ) et hyl ) t hi ophene 2 car bo
mmoly ¥t geded. 4ftef6t§e ﬁﬂxturw&fsst%ﬁéw} roogn HPCEHYG OV ABY S eV ¢teand

R R e S
over NuB O, lcﬁnmg],tra&dﬁﬁ Yasvotb )g1V€31G(4F(ﬂe(amd)otn§ttlgll)| IH—aIrI]lsctaablte-

13 I en
rhdsPrries i ere s s Sis MM oo’ tomaound (15 mg)

[0247&’53@)?&?_&39%}1{%%5 4 ]1 (g%fg&/ﬂget@glggﬁ Irﬁfdﬁ%ol 16% 4[WQnyl)pymdln -2(1H)-one

prepal(eg)a,bqu;@loémg- IQ*((% j[m@a],) (IIQNS@M mox tht@uM th mb).SnCGlo?H.0
(343 Tt i) PR 85 el R0 e et o 5 fpr R s

concehirate® ivdcd 3B rEddde w@d pirifd IBFHPLC to give 1-(4- (4 (armnornethyl) 1H-

4- i odophenyl| di thione (192
imidagatol ) RV ORI BB EOTE (BB MAGAH GDa ool ) vwas

[02482ld q%da soﬁ‘{tfo% f lgeétf{'ﬁlyﬁ ttﬁlBé\l%ﬂe A A0 Ric LE gRgg ﬁf\%u() 84 ntlrnol) and

S concentrat e acuo
TEA @)l MSemE 5.0 Inhrelo]) ThBMIO(4 GLWASATO (A28 0.€d mrﬁolﬁ)Mﬁs éaded After
) To the sol ution

belﬂ%%@@%@d@@n tm@ﬁtur%&rﬁﬁ f’?}fq; ¥ éoi@?% Of%é@ ¢ @ww%ﬁ?l) 1H-
imidakd1€l %Meﬂ&ﬁp%@ﬁn—@ﬁrﬂf (l;I%dprplyaré_AD dtfovk ?1495' ME, .5 ml}hdlj ald*TEA (0.15
mL, 1.1 mmol) in DMF (8 mL) was added. The mixture was stirred at room temperature
overnight. It was then purified by HPLC to give the title compound (65 mg). MS 401 (M+H).
EXAMPLE 22
(E)-5-chloro-N-((1-(4-(2-(cyanoimino)pyridin -1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (33)

N
N\,
/N
/<N
OO m
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i odophenyl ) pyridi n-2(1H) -yl i dene) - 4- net hoxybenzenam ne
(90 ng). [0254] A m xture of

w@ H)o7MB1119 (4- i odophenyl ) pyri di n- 2( 1H) - yl i dene)P@F/US2007/068262
nmet hoxybenzenam ne (90 ng, 0.17 mol),

d I
(0249 § mw@rtaopm(fﬁgﬁéﬁn@@%w%f@am AHythiope Sfhang. §.575 mmol) in
Cchm%nL)sdP—Mﬂ((PBWﬁ ,Belh) o . 9RO Tk Atborn

O (2 m.) was degassed
tempepatite Qaaernlgié;‘tbr: enibeirngactmcgegthted inhvaQul to(ghoe fn@ohct) Tt® solid was

led t t
dissol BB Ry T b sl e b Wi T Fimo pd Bracine
monohydrht@d0 ¢ 00RAYRMD6(rBMoBYere Miledd Wt baind sBAS8d 4t &Mhl"ﬂemﬁérature

pattern). 20 EXAMPLE 25

for 2 lq ihe mlwrr V(% -nupified Hy SRHG to 169 gor(l dtriodqpirpyynyyidie Al H)-

yl ) met hyl) - 5-
yhd@n@%ﬁ%%@ﬁ ﬁe% 2-carboxamde (36) ~O N "N N-~NNO

[0250]25 P{ 02Gbile o'f(QEﬁ(lS(Zl-id)tibpl{anf)pyrldln 2(1H)- yhdene)cyanarnlde (25 mg, 0.078
i odo henyl (?yrl di ne-2(1H).-t hi one (384

mmolknéoﬁsﬂor% -(cHdeNi¢erel- ﬁw})meéé@thle@ie@e %ﬁarb%znggqﬁr&(ﬁ s 0-18
I
mmolgé?%%i%z)é@i?l hgggﬂgmgt(b 66931%11&}1 Jn‘&q{nc‘i% (ﬁ?ﬂ‘?%) @ 5/4111’-}1:1133139n DMSO

068 enper ature OVer ni he m xture
(1 mh)/assas clegassmi walh Ad befmre/tmnl@ chavgggi weh &u$ 615 rdg, OTOE molol)d The

l.ved . T | ut '
mixtuigyd CHRE PEDEGLICAISY ob gl VSt 1 at Iy aiFed ¢ HBLC t
give tﬁ@tltléﬁpcc%lﬂmghh()’ﬁ@? 1@1@@%@ 1 Mder @irg, et pdifesg. at room

tenperature overnight, the mxture was purified by
HPLC to give a solid. TFARALE2}as di ssol ved in 5

Lo I N A BE s i bstid i Py B B e ot

bei ng stirred ﬂl,smétﬁgamhth;m@é aclfRx MRIIBPNt , t he
m xture was purified by HPLC to give

(E)-N-(1-(4-iodophenyl)pyridin-2(1H) -ylidene)acetamn de
(120 ng). [0256] A m xture of

(BE)-N-(1-(4- |odoph yI)pyrldln 2(1H) -yl i dene) acet am de
(120 ng, O0.27

5- Chl oro- N-( (1 \yl{)ﬁﬁnt hyf )} hi ophene- 2- car bo
xam de 3-1 (109 rrg, 10 0 30 - hy'dr oxyqui nol i ne
(15 ng, 0.10 mmol) and KZCCB(lo(Prrg, 0.72 mol ) in

DI\/BO (2 nL) was degassed with Ar before bei ng charged

w28 Ay T B by 5 P SR

CH3CN/(5|'1|HL§(II-QI (@2y enlt, B thinbl )achsedded Uﬂﬂet(k&l@énrrel&ﬁt Aot 0
and 454.0 (M+H, C pattern). EXAMPLE 26 15
tempeatyre| QyeBu ghtihe m}{(mp@ v concéntrated in vacuo to give a solid. The solid was

dlssol\#éclfllr%( azgﬂ?ﬁ]ﬁw;ﬂbe% )%/qutl%ﬁ’?fjﬂwz ()Zl\/i'm THF, 0.80 mL, 1.6 mmol) was
added. After being stirred at room temperature overnight, the mixture was purified by HPLC
to give (E)-N-(1-(4-iodophenyl)pyridin-2(1H)-ylidene)methanamine (59 mg).

[0252] A mixture of (E)-N-(1-(4-iodophenyl)pyridin-2(1H)-ylidene)methanamine (59 mg,
0.14 mmol), 5-Chloro-N-((1H-imidazol-4-yl)methyl)thiophene-2-carboxamide 3-1 (63 mg,
0.18 mmol), 8-hydroxyquinoline (10 mg, 0.069 mmol) and K,CO; (100 mg, 0.72 mmol) in
DMSO (1 mL) was degassed with Ar before being charged with Cul (15 mg, 0.079 mmol).
The mixture in a sealed tube was heated at 130 °C overnight. It was then purified by HPLC

to give the titled compound (15 mg). MS 424.1 and 426.1 (M+H, Cl pattern).
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pyrrol e-2-carboxamde (37) O C~-a N~NHC NO1 20
[0257] A m xture of 1,4-diiodobenzene 1-1 (4.00 g,

wa2eovismrnd ), 2- hydroxypyridine 1-7 (1.15 g, 1PCTUS2007/068262
nmol ), 8- hydroxyqui noline (176 ng, 1.21 nmol) and

K2CO8 (1.74 g, 12.6 ' O (16 nL) was
degassed with Ar befornmmg“ rged with Cul (230
(E)- 50&11oroJN%§1 %'—%m&'ﬁ@xﬁh)éﬁﬁﬁﬁmbfbyﬁdﬁﬁ?dzﬁ‘j y)pREMRSH-imidazol-4-

heat ed over ni After bein cool ed to room
t enper at ur e, I—l@@nath&ﬂ)@@hcnmerbaddedie (3% was filtered
through celite. The 25 organi ¢ phase was separat ed,

dri ed over NaZS, concentrated in vacuo. The residue

was purified’b S|I|ca gel colum, eluted with

Et CAc in hexanes 70% Et OAc) to give 1-(4-

i odophenyl ) pyri diT=2(1H)-one (1.30 g). [0258] To a

sol ution of 1-net - rrolecarboxyllc acid (1.03 g,
8.22 mmol) in Me ﬁ—@fand dipxane<(5 nmL) at room
tenperature, tri yl Min ether,

5.0 30 nL, 10.0 mmol) was added. ft@r bei ng stlrred
roomtenperature for 1 h, the mxture was

l0253ﬁ et %ﬁﬁ?@?@ﬁ%ﬂ%ﬂﬁ@ﬁ%@e@@g{%Pm (198 g 0-Glymipg)) in

CH,C®) ﬁs mﬁ)4 QP01 2090 13 EWrﬁmBWéé%&@&? ! RA&22ng {trd Rl robmn a

ution of rrethyl 1- net hyl -2 grrolecarboxylatedgl 14
tempegatuw oermghi) the rﬂnx@lrmws cc(nzmtrﬁté) i#tvaguago mmﬁld( ®oolid was
tirre
dlssol%leed n%lg?]%? Lf?mr ? 91% am?ld]tngi § ic é ncngonl gcg({n cd. After

belng Isﬂrr&’cﬁ@tul@() Tftﬁleftﬁgltdtﬂie nﬁ@@r@was purtfbdyy HRLS itd pisa (E)%N (1-(4-
eluted wth 5% Et QAc in hexane to give nethyl

1odoplgrclbl|l1)|p@$1@nr2(hﬂi ﬁg;qicqeﬁ45nfﬁ99we@zeza@awd89mgat e (0.13 g).
h hyl - | H
02542 GRS FTRL S0 G BB ORI PR, VoL o

methoylybenztivenine €90 mg00. Il%mmasl) 5[ ORI6EY-NT@1 ld-ismddazdi-6n of

oS S P8 BRI 1

0.096 3669 and\ktz@o Pﬁ‘ior}ﬁ% 77 e Ah B1ASH (2trﬁﬂ$’\%saéég5%ed with Ar

over ni ght, he m xture was acidified with I NHCL t to pH
beforgdbedng d*rtaagqnir\@nﬂm Cul (@sng,@. Extnnad). ebhevmixturEiGhscalctitebe was heated

at 13%}:}? 2@&3 Hwanthel\}E ﬁtcflgy Iél?ygetg glo\yeet[w ![\ﬁezf c%4rf1pound (25 mg). MS

516.04n8& B 91 @M+HTEY Bytterh i+ pyr rol e- 2-carboxylic acid as a
solid (111 ng). [0261] To a solution of

4-chl oro-1 - et hyl - | H- pyE¥AMELE 83r boxyl i ¢ acid (55 ny

N R S R IMOS

S min of stirri rBlor@hidphdielDoarbbxamide (36)

4- am nonet hyl i m dazole 11-2 (100 ng, 1.03 15 mmol) in
DMF (2 nmL) was added. After being stirred at room
tenperature overm ht, the mxture was purified by
HPLC to give

l\l—((ll—l-lmdazoI<A__/¢I yI/L4chIoroI-msthyI-IH-
akey %’1

[0255] To a solution of 1-(4-iodophenyl)pyridine-2(1H)-thione (384 mg, 1.23 mmol) in
CH;CN (10 mL), CHiI (0.80 mL, 12.8 mmol) was added. After being stirred at room

63



10

15

20

25

30

pyrrol e-2-carboxam de (81 ng). [0262] A m xture of

N-((1 Himdazol -4-yl)nethyl)-4-chloro-1 -nethyl-
woR@ynsale- 2- car boxam de (81 ng, 0.23 nmol ), PCT/US2007/068262

1-(4- |odophenyl)pyr| di n-2(1H)-one (100 ng, 0.33 mmol),

2 h |
tempeEalyy qRyTh A ASTIE W VS Lo S v hepolid was

dlssol%d ﬁ%m6bﬂﬁ QOQM&ﬁfbn"\N}ﬂ i eAR 70130 thil by '@Tﬁh}bl) and

he m xture in a sealed tube was heated at 130
trlethxdammu(gﬁtmL,l +0.vandl heprepddéed. | Aﬂel‘dy:mﬂ@eﬂ@t gwretem@rature

overn}:ég.{, tlgei, W}x‘%o . d %%g bg%?PLvao g1968 a sohcf1 dl"h%lsco)h& w(a dls’solved n

yndlﬁe ¢hinen and CM%C[})(B nh\t)( b-thd s&lan&x apytiyl dhilatide((@100 Yh1), e mMmmol)
was a% -1H i m dazol - F\B/IIGIOWEt hyl)-1H pyrrol e-2-car boxani de

) ngter@emg spgered N tempeqqtm_;e pvarhighp thaomegyre prgg purified by

HP LCt 1! ar (aEtS %I:K P—E?—gofg@ﬁ?rgﬁ)g%ﬁﬁd%( ﬁﬁ? glﬁge%lé%c&a}n?de (120 mg).

[0256N— (A thixtdre(oT{B)DpY r-(4Cibﬂlo;il(eﬁﬂ)p}yid)rphﬁlﬁbl-})hdkne)acetamlde (120 mg,

H i m dazol - 4- Iﬁw aT %{ - 2- carboxam de of
0.27 rpspg iyt -6 hiego- M% iqazgid- M@et yl tmpnhe@ﬂ pALPEHRYle 3615(109 mg,

/ h
030 I}5{}QO Kg&%;ﬁlgnd(?% dl%sﬁ%glaoggﬁﬁ%mr phol’i ﬁo@ﬁfﬁ%’nﬂ% r-ninOl) n
DMS(BI-(P. mIc)azzecsI degas)séc) with Ay betdre bping rbarged with a2 dmg( @9} nGfiol).
~N/, S 264] A t f
The S rgeRog (b s aISBAIN  BRih Lz ea Py BRAPEC to
give tﬁ@il ofnd ¢@ XRTS‘ £ da&l 4539 {l@vFHOCﬂ-}Qat{H‘EBl. )
-but anesul ta . , 8-
hydr oxyqui nol i ne ( 6 rrg EXAM!RLE@@I ) and K2C8 (50 rrg,

0.3 [ )i O d b [
woniP R O B SR BT A S R -1

seal ed tube was h 9&@@ zat;arﬁ&&nﬁd@(@r)m ght. The

m xture was then purlfled by HPLC to give the titled

conmpound (10 ng). MsS 451.1 and 453.1 (M+tH, C
pattern). O
OOy
o |

[0257] A mixture of 1,4-diiodobenzene 1-1 (4.00 g, 12.1 mmol), 2-hydroxypyridine 1-7
(1.15 g, 12.1 mmol), 8-hydroxyquinoline (176 mg, 1.21 mmol) and K,CO3 (1.74 g, 12.6
mmol) in DMSO (16 mL) was degassed with Ar before being charged with Cul (230 mg,
1.21 mmol). The mixture in a sealed tube was heated at 130 °C overnight. After being
cooled to room temperature, H,O and EtOAc were added. It was filtered through celite. The
organic phase was separated, dried over Na,SO4, concentrated in vacuo. The residue was
purified by a silica gel column, eluted with EtOAc in hexanes (0-70% EtOAc) to give 1-(4-
iodophenyl)pyridin-2(1H)-one (1.30 g).

[0258] To a solution of 1-methyl-2-pyrrolecarboxylic acid (1.03 g, 8.22 mmol) in MeOH (5
mL) and dioxane (5 mL) at room temperature, trimethylsilyldiazomethane (2M in ether, 5.0
mL, 10.0 mmol) was added. After being stirred at room temperature for 1 h, the mixture was

concentrated in vacuo to give methyl 1-methyl-2-pyrrolecarboxylate as a volatile oil (1.14 g).
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EXAVPLE 29
5-chloro-N-((1-(3-fluoro-4-(2-oxopyridin-1(2H)-yl)phen

wQ@ kgo7A3H79 m dazol - 4- 15 PCT/US2007/068262
yl)mst hyI)th| ophene- 2-carboxanmide (40) 0 C-- / ~ N~_N

l0259E' g Ocﬁ P m q(f &%@ﬁﬁf@ﬁ@% PXH@@C%BO@YIM? (b4 gndt§ mmpolpp ether
(10 rnh,)( gﬂ'@”@' '@2 dJ dordodage)] 9396% dgf@bﬁdd@@ (A@te?@éin@ stn?edla& roorn

roxyqui nol'i ne
tempd@@@fo( 25 @(m ghe mixtererwrl c)bncamtr‘@w@@z (vaczlonﬂ)hemd@egasw@ed by

s sitchhsbl oM Thed iR e F RN ELaREa™ lnaClsh Rt 4o gig- -

yrrol@pya@bdmﬂah og) MNEe rTMMOﬁ@@&Iﬁﬂnﬁl@ iR SL RS Bind-1H-
cC were e. It was filtered through

pyrrol@eﬂ @etrbOXﬁﬁ@W@reg%lﬁhérmﬁ ivd bud$Plsle pragiae E, S-eltiprodisemerr:
[0260Bb%§91430 d;ﬁ%n o?qlr?e? lrélaéh?cqr H]?é&&n 19y e[fgnfolé’ A ﬁj&%ﬁg%_qlso mg, 0.75

mmolQﬂ'ZM]:@H @- rﬁ% MECHBI NaO)H](3V1ﬁL) was added. After belng stirred at room
(3-fl uaro-4-iodopheny 1Hi.m dazaol - t hanol
tempe(gu@g)ve@lght{ the gg](tuirq)wgs gqy%lggqi] with I NHHCl to pI—yl 1-2. The product was
0]
extrac?%d.' \%fg%ﬁ g’k(yz@% ’5@6 Eﬁ%?? ¥ Q—l% é‘% ?eﬁécﬁ %5%1911 Mgz) ?%;,gt%ﬁ%ntrated in
vacuovt/agi\&d@eldoroupnwthyhd Phﬁxdrdledmarltdxgha acidus paolsd Ol 1 megane

10261 ] 55 sobiiopan 4ok oraa B I bORBEEL S BT DY) DoBEes
mmolPMd {iétHTiamindNedNBod £1.38.79 mflol9 20 VR )2 MRS Ok exl.7 rﬁ%@) 49 mmol)

m xture was stirred at room terrperat ure over ni
was af{xd. Afigr Endaof sterieg sosdetiontHd- fmﬁlgame&lybm@@omg-Z (100 mg, 1.03

mmol 2R Canbu VA Eans o R Al r%@?efaf%%&rev%vc?ﬂalﬁht the
mixtuldehd dlﬁlﬁlﬂ'gd)by HReE MNito %15@% gl HLifMdd Z0]1- %gflﬂmlormsmethyl 1H-

adde The m xture was hydrogenat e r ball oon
pyrrolegi-carboxanide (fdsmghen filtered through ceI ite. The

2] A B 158 SPGB USRI Bl o2

carboydniae {$lamgnd & nasoly 1s@HodofHen 2gByridin-2{ 1AR6fe (TOO ﬁlg, O 33 mmol),
sol utjon of 5-chloro-2-thio henecarbox¥llc acid 1

8-hydropgguing|ina(18 menfol ) mated) andhabiGhyil dnmge (0 m30e)) rPLDMﬁ%Z mL)
was dg%gée)éi With %?1%156 M%nclﬁ ed(\f}lzlgCHF%21]rng7 Iol)¥8fhe mixture in a

ter 5 stirri t|on o)
sealed tib¢ 8 henvedatd3D ﬁﬂcmhmmght) It]yb‘dbsnheldlazdledéby HPLC to give the titled

compY{Ia Wt By 40 A L MPFE 6ThR e bom temper atbr 6

overn|ght H20 and Et O X®rq 2ofed. The organi c phase
was ﬁar ated, washed with 5% NaHCO3, dried over
5-chinge Soust

YoN¢Entr @ @dpyridinald 30)-ylibkenyBsi Htireidagelsi-ylmethyl)-1H-
urified by HPLC tq
: 5- chl or o- hz((l PVgS ZZQMb%ﬁ%%H%ﬁvv) 1H i m dazol -

[0263] The titled compound was prepared analogously to preparation of 4-chloro-1-methyl-
N-((1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-yl)methyl)-1H-pyrrole-2-

carboxamide of Example 26. MS 408.1 and 410.1 (M+H, Cl pattern).
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15 yl ) et hyl ) t hi ophene- 2- car boxam de (83 ng). [0268] A
m xt ure of

wG2@hhene N- ((1- (3-fl uoro-4-iodophenyl) - 1H i m PE®052047/068262
yl ) met hyl ) t hi ophene- 2- car boxam de (83 ng, 0.14 mol),

2- hydro ridine 1-7 31 mmol ),
8- hzdr oiié’ﬁi ol i ne (10%@%88m|) a21d K208 (50
5-ch1f®@-NQ(RB -miph)oxbﬂlior%@ﬁb1@&&1}&??@3{@%%%&%%% ﬁ{h;_od)hene-}

bef ore belng charged with , 0.079 mmmol

The m xture was heat edcabxaB8dc BNDn a seal ed tube for 4
h. It was then purified by HPLC to give the titled
compound (8 ng). dV% 429.0 and 431.0 (MtH, O pattern).
EXAVMPLE 30 Y

5-chloro-N-((1-(4 -yNz- axopy+{ di n- 1(2H) -yl ) phe

nyl)-1 Himdaz =) et NQidph&ne- 2- car boxam de

(41) 25 10 0O NNONH L~ ~N4 S %1@'[0269] A

m xture of

- chl - N- - (4- h [)-1H i m | - 4-yl I
0260 e S S B SR A5 S F Bhene 2
carboxariiab 'i%é%%ﬁ%)(ﬂf(ﬁ)ﬁ 'IQLl;{ﬁaI{e%ta!nﬂ%ﬂ%g,&).mlrﬂol, 30

8- hydroxyqui hiol i ne (20 g, 0.14 ) d@nd K2 ?100
hydrorygquigolitz (nmd, 0.040 nBMEDa@ KaCP; Welbmd ey a6 sweblyunt IDMAO (1 mL) was

bef.or.e bei ng, char ge i.t h. Cul 0,13 [).. Th
degasyihiRdnte DFREAhGR HEn S0t )0 P 98 DeR o B s » eited tube
was h&88d £l 3010 vAaRE ahe thiRiurclwEs eh Bliriffedby FIPECTD XiveltBe titled

was then purified by HPLC to give the titled conpound

comp@ggl (49 yng) MIH431. 0 anhdS 3 h VO H, Kk pattath). pat t er n) EXAMPLE
31
5- chl or 0- N- (( 1- ( 4- (3- hyarOWE B opyri di n- 1(2H) - yI ) phe
ny I5)chlorbNA1i1d@zflord-4-(8-oxopyridin-1(2H)-yl)phenyl )-1H-imidazol-4-
yl ) met hyl )t hi ophene- 2- car boxam de (42) HO O N NON H
L~ ~N S 11C  dpehybthiophene-3wpiporgnidsi(40)
5-chloro-N-((1-(4-(3-net hoxy-2-oxopyridin-1(2H)-yl)phe
nyl)-1H 10

i m dazol - 4-yl ) et hyl )t hi ophene- 2- car boxam de (75 ny,
0.14 mmol ) in 2 rrLLhz/;NBBrS 0.365 n, 3.8
mol ) was added\_T, w//aﬁ stf/rfed at room

tenperature for 1 h.Ft s~ ~Cl
o]

[0265] A mixture of 2,5-diiodofluorobenzene 11-4 (2.50 g, 7.18 mmol), 4-
hydroxymethylimidazole hydrochloride (0.967 g, 7.18 mmol), 8-hydroxyquinoline (0.104 g,
0.717 mmol) and K,CO; (2.00 g, 14.5 mmol) in DMSO (12 mL) was degassed with Ar
before being charged with Cul (0.136 g, 0.716 mmol). The mixture in a sealed tube was
heated at 130 °C overnight. After being cooled to room temperature, H,O and EtOAc were
added. It was filtered through celite. The organic phase was separated, dried over Na,SQOy,
concentrated in vacuo. The residue was purified by a silica gel column, eluted with MeOH in
CH,Cl; (0-5% MeOH) to give (1-(3-fluoro-4-iodophenyl)-1H-imidazol-4-yl)methanol (0.39
g).

[0266] To a suspension of (1-(3-fluoro-4-iodophenyl)-1H-imidazol-4-yl)methanol (0.39 g,
1.23 mmol) in CH3CN (7 mL), SOCIl, (2.5 mL) was added. Upon the addition, the
suspension became clear. It was then concentrated in vacuo. The residue was dissolved in
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was concentrated in vacuo. The residue was purified by
HPLC to give the titled conmpound (40 ng). MS 427.0

wanw742Q79 (MrH, C pattern). EXAMPLE 32 15  PCT/US2007/068262
5-chloro-N-((1- (4 3

DME {1 o131 R @hp Pt ey o Sy by e Nstired shypom

tempe'r'liture'%vgm P ?—%O[a(ﬁaﬂd)A'e v&@ré‘ﬁ&’de@ qfhe organic phase was separated,
oro%\l— (4-i odophenyl) -1I—|-|mdgazo-4y ) met hyl)

Washetdmdpﬁ%riéaliCOmairbd waei NeSQ46copedtrated /0 vagomidic)residue was

s PSR A5 s o R B Fp i
was hdrdBeridd undeNbIMORH, Fod h. ItWass tﬁ@gﬁﬁ&e@ thabligh it EFIRY fltrate
ei ng charged with Cul 15& 079 mol ). The

was copoenieted imvaguo segive 41 €3r 1denhenyDatH-iplago!-4-

re was then purified by HPLC to
yl)me%.vaﬁéﬂ L@ 5308 q%é(?@()npound (8 my). MB 429.0 and 431.0

[0267[ I\/HIH a dollutioataf 6f-d”hl0ro Hﬁ&ﬂlﬂﬁb&oaﬁooxyhc acid 1-5 (165 mg, 1.01 rnmol) and

i di n-
trlethx}ﬁr}nnf (ﬁ%pMZ&6 mng?i))lﬁaw |(§2 m%ggér&{éngm@a} E%wlﬁ @as added.

After %ﬁﬁ]ﬁé o&@@m\(@% %gd;l%\&%;ﬂg%% %&@%Q&M@I@ﬁ? PH-infioNMN H N

ure of
yh)meBracimhoe @268 (glo. 645 mmmtdpimth]P) (4 k) wasckatzlod].- Thy)xretehyds)stirred
t hi %hene 2- ca

ot roor, TPGRAYE SYSTBEH | Fg FE HD A Ot g TRchygmic phaseaas

separeﬂé’cfj RMHMRIQB"/J‘IQM(I@@ rﬂiheerv@teﬁ d{S@H' aon%@tﬁra ak?) TRb residue
nmol egassed with Ar before

was Pb@ﬁﬂbbBCHQL@etd aiict fhcl@gto ](*H(Sl (ﬁ;ﬂu@roeﬁt?@dnnmn)yl) Tlﬂirermdazol 4-
' ure in.,a seale be .was heated at 130 C

shmel b G SR BB hen aur i fred by HPLC to

(026801 Vemiithe dflstdlﬁ&oNJﬂEgA n@uc(ré—ﬂ ﬁudphehﬁ) ARDirRidasil 4427. 0

gLI\/HH,‘ G pattern)
yhmetybiephenpe2¢ qarbqramyidse @étmguo- 124 @mby%hdﬂwxmmnwl YdReme.

0.31 r%(%p,lg-h“y&%k%ﬁ%hn‘é 0 B oBY Wh&) 2RPRIEO2 ALV HHAR) in
DMSO (1 mL) was degassed with Ar before being charged with Cul (15 mg, 0.079 mmol).
The mixture was heated at 130 °C in a sealed tube for 4 h. It was then purified by HPLC to
give the titled compound (8 mg). MS 429.0 and 431.0 (M+H, CI pattern).
EXAMPLE 30
5-chloro-N-((1-(4-(3-methoxy-2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (41)

-0 @)
/§
CNOKY@
Cl
0]

[0269] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (150 mg, 0.34 mmol), 3-methoxy-2-hydroxypyridine (85 mg, 0.68 mmol),
8-hydroxyquinoline (20 mg, 0.14 mmol) and K,CO3 (100 mg, 0.72 mmol) in DMSO (2 mL)
was degassed with Ar before being charged with Cul (25 mg, 0.13 mmol). The mixture in a
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O NNONH ~N SI1C O 15 [0273] A m xture of
5-chl oro-N-((1-(4-iodophenyl)-1H i m dazol -4-yl) et hyl)

W@ bioopbrame- 2- car boxam de 1-6 (56 ng, 0.13 mMmoPQT/US2007/068262
2- hydroxy 5-met hyl pyridine (45 ng, 0.41 mol), 8-

sealecgt%g UI n elﬁl l%ﬁ/sé]fgrlﬁrﬁt”y &%gurgg%gé and ﬁ?)_{ﬁ%& iy %We the

titled Q(?rh n‘éll'@@ g8 WS MiQhnd 48 om0, @Yﬁat{"@ﬁw ). The

ure in a sealed tube was heated at 130 C
overnlght The n1xtureE%éSNﬂﬂdh3burlfled by HPLC to

GRS R Sl TRk -NFprcihy Thidifladif 4

5 chloro-N-((1y 1§1ﬁeth§1r)ihyc£i5h@%etz%aﬂmm«1fdeqzuzy 1(2H) -yl) phe
nyl)-1 Himdazol -4 yl)nethyl)thlophene carboxan1de
(46) O HO'" -NN~NH1 ~~~-----iii 25 O
[0274] A mi xtut® of O

5-chl or 0- N- ( ( 1- (mwﬁmmm azol - 4-yl ) net hyl )
t hi ophene-2- car 64¢b§NgP§§gL;$ mol ),
2, 4-di hydr oxypyri di ne (45 nyg, 8 69 WO
2007/ 131179 PCT/ US2007/ 068262 hy& oxyqui noline (10
ng, 0.069 mmvol) and K2CO3 (50 ng, 0.36 mmol) in DVBO

[0270] 1 Tiol2) solwiias o Sgadee N4 1t(- (Armﬁbbmy—é-obepyrgﬁnﬂ(aﬂ@eﬂ)whenhl)-1H-

imidaggft-HaRe G porDsRe Eguiorami TS Tive Uitk (R L rdh T, BBr
(0. 3633ﬁ|1'L| B isafimBy wWARlaGdd® THMBix tdrB&vak istitr&HatGOSRAAPerb®rd )t 1 h. It
MS 427.0 and 429.0 (MtH, d pattern). 5 EXAMPLE 36

was C@C@mr@ipd) ineqe@a- The (aidae gvae porificdiby toyyd thi éitled ¢grappund
(40 m% 1) St W%’ﬁ%&i@@a@g%%mém de (47) 0O O HWAN ~N H
N ~ ~S EXAMPLE 32
5-chloro-N-((1-(4-(3-fluoro-2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (43)

R O
S™ Cl
(@)

[0271] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (66 mg, 0.15 mmol), 3-fluoro-2-hydroxypyridine (46 mg, 0.40 mmol), 8-
hydroxyquinoline (10 mg, 0.069 mmol) and K,CO3 (50 mg, 0.36 mmol) in DMSO (1 mL)
was degassed with Ar before being charged with Cul (15 mg, 0.079 mmol). The mixture in a
sealed tube was heated at 130 °C overnight. The mixture was then purified by HPLC to give
the titled compound (8 mg). MS 429.0 and 431.0 (M+H, Cl pattern).
EXAMPLE 33
5-chloro-N-((1-(4-(3-methyl-2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (44)
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10 [0275] A mi xture of
5-chl oro-N-((1-(4-iodophenyl)-1H i m dazol -4-yl) et hyl)
wWa hioopbrame- 2- car boxam de 1-6 (66 ng, 0.15 nmoPQT/US2007/068262
uracil (46 ng, 0.41 nmol), 8-hydroxyquinoline (10 ng,
0. 069 mml ) and KZEFB (50 ng, 0.36 nmol) in DMVMSO (1

nm.) was degasse bef ore being charged with
Cul (15 ng, 0.0 {ﬁ?“ﬁlﬁtur n a seal ed tube
was 15 heated at\=230 ve N el i xture was then

purified by HPLC to give the titlled S cditpound (25 nm).
I\/IS 428 o and 430.0 (M+H, patte n). EXAVPLE 37

[0272]_|_ M]H%{E]@IO é cgillgrﬁ%\tl-lqé)lr plé[iéprﬂenylg %l(lrmdazyoll )4p§])metLgll)t%10phene-2-
carbo%m_l@é %I@(g%%g Q)el'Szrél%f%‘ﬂ 92@%}0)‘%? i—ﬂl@h{yﬂgrrlgmewag\%MI%mol), 8-
hydrosyqhhadme- N (I(g10049 imouialp bﬂﬁh&b@@:ﬂ.(‘ﬁl meg, dh&ﬁ)innﬂalyﬂn)DMSﬁ)y(ll)mL)

was RSB 0Bl DOrGa syt BRI BTRRe Thegrisre in
sealed(‘iﬂbzﬁza@ﬁ&ltéﬁ@' IBOaCQ)V&%Q% (l"ﬁ@ nﬁﬁur&w%ﬁh%ﬁtﬁﬂﬁédby%ﬁt to give

was degassed wit bef ore being charged with

)

the titled|coppyumrdy( 10on@7 Mg P.antHa7 AiGvtt.&Clipatterngeal ed t ube
was heated at 130 C o$§b¥%§ﬂi he m xture was then
purified by HPLC to gi @? conpound (10 ny).
V55 4Ribrd Nag o- (Mﬂnietl@%’?l:bxc@ynﬂﬁﬂI(QHDL)yl)pH&lyV)QH imidazol-4-
2007/ 131179 PCT/ US2007/ 068262 EXAMPLE
5-chl or o- N- ((1¥ QmetPEL)W&thlllﬁ'%,Catb@W%&%‘f‘@ di hydr opyri m
idin-1(2H) -yl )phenyl)-1 Him dazo
4- yI)nethyI)thloph%pe 2- carboxan1de (49) 0 ONNNH
N SC 50 [02 m
5-chl or 0- N- ((1- {/4- inod T): 1 i peiazol - 4-yl ) met hyl)
t hi ophene- 2- car a 6 15 mol ),
3-methyluracil (60 ng, 0.48 nnnl) g H?droxyquinoline
(10 ng, 0.069 nmol) and K2CC3 (60 ng, 0.43 mml) in

[0273Pwaomngture Jf 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (56 mg, 0.13 mmol), 2-hydroxy-5-methylpyridine (45 mg, 0.41 mmol), 8-
hydroxyquinoline (10 mg, 0.069 mmol) and K,COj3 (50 mg, 0.36 mmol) in DMSO (1 mL)
was degassed with Ar before being charged with Cul (15 mg, 0.079 mmol). The mixture in a

sealed tube was heated at 130 °C overnight. The mixture was then purified by HPLC to give
the titled compound (8 mg). MS 425.0 and 427.0 (M+H, Cl pattern).
EXAMPLE 35
5-chloro-N-((1-(4-(4-hydroxy-2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (46)

@)
HO_CN N/iN H /
MOy ey

[0274] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (66 mg, 0.15 mmol), 2,4-dihydroxypyridine (45 mg, 0.41 mmol), 8-
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10 was degassed with Ar before being charged wth Cul

(15 ng, 0.079 mml). The mxture in a sealed tube was
wheavasiiiza 130 C overnight. The m xture was t hRECI/US2007/068262

purified by HPLC to give the titled conpound (15 np).

hydrov“&/wsﬁé olng @Q%ﬁﬁég @(T?lgm@z‘f’@a@w ol gixA Wﬁp&@m

was d@%dsgedjwﬂfﬁ WPbLEREObcifls Yhak BRI tuﬁ(z)l 5kRg, 0. I\E79 rnrnH£ The rmﬁture ina

| or ot hi ophene- 2- car boxam de
scaled tubg¢dwas hedeed at 1§D|°C©V@In1g1@278¢ nAxtmwmtbelopurlﬁed by HPLC to give

o i Rl ) BI9BRRDA ity 41 e )

5-fl uorocyt osi ne (60 meQQNﬂﬁJyypl) 8-
dr oxyqui nol i ne 0. 083 Mo and K2CO3 (60 ny,
5 GhaE Ml 1 B BB~ -y o BgHR e ety DA i doral-4-
belng char ged . The
m xture in a Q@hghgﬂkﬂgégﬁgg ea%é%lat zso C
overnight. The m xture was then purified by HPLC to
give the titled compound (15 ng). MS 445.2 and 447.2

(M+H, O patt er HIN—5 MPLA A0

N-((1-(4-(4- ac@w‘@@wmwm-yl)phenyl)-
1 Himdazol -4-yl)nethyl)-5 -

chl or ot hi ophene- 2- car boxam de (51)071 WO 2007/131179

PCT/ US2007/068262 O=~ N ON N NS C1 O[0279] A
[0275g1 b2 Hﬁ)&ul‘éfof 5-chloro-N-((1-(4- 10d0phenyla|_1H -imidazol-4- 4yl)methyl?t|2no|p)hene-2-

chl oro-N-((1- (4|odophen@g i m dazol
carboyimiide m@ﬁzng St Do L) 1800 mros sS-hrpayeuinoline (10

sacet 0
me. N PERE e KT RECABE % Rl SRS UinPhoserdepasd i A
befor@bé}ﬁg oinRgdd Wwith DVBQ5(Bg,nd.079 ma®|)d Egrssigehravd ehseﬁ[edb&liﬁe%z@
bei ng charged with Cul (15 ng, 0.079 mmol
heatodyitdr'e QVATHENts AP S HpRayieh ReREtbBHPLE o @We the titled

r . ied by HPLC to
Compglli@e(%?‘%& t |$f22egc}b)é%drtl‘r%§ou (%p?qgfgﬂdﬁ%ﬁ%g Syand 471.2
(MtH, d pattern). EXAVNAVEPLESB7

%Tz(gr(‘ﬁ(@rlN : (41191@?@%%3 f(éﬁgry eéwbxﬁ-h) @&Fa%lz% YOl Cs-

chlorothiophene-2-carboxamide (48)

0
N S
H2N—¢N—©—N/\:i/n m/@d
o)

[0276] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (66 mg, 0.15 mmol), cytosine (46 mg, 0.41 mmol), 8-hydroxyquinoline (10
mg, 0.069 mmol) and K,CO3 (50 mg, 0.36 mmol) in DMSO (1 mL) was degassed with Ar
before being charged with Cul (15 mg, 0.079 mmol). The mixture in a sealed tube was
heated at 130 °C overnight. The mixture was then purified by HPLC to give the titled
compound (10 mg). MS 427.1 and 429.1 (M+H, Cl pattern).
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O C/I-N NHNa~NS 11 015 [0280] A m xture of
1-(4-(4-(am nonet hyl )-1Hi m dazol - 1-yl ) phenyl ) pyri di n-

wQemHisame hydrochl oride (60 ng, 0.20 mmol) aPd/Ps20C7/068262
(10% 31 ng) in MeOH (6 nL) was hydrogenated under

bal | oon H2 overni ght. t filtered through

celite. The filtrate Mﬂt@ggrated in vacuo to
5-chl&bWe-((1-(4-(3-methyl-2,4-dioxo-3,4-dihydro 1rn1d1n 1(2H)-yl)phenyl)-1H- 1rn1dazol-

1- (4-(% 4( (am no?,nst hyl ) - 1H | mydazpoylr- l-yl) ( ()er%ly)P) pi p)e rid

n- 2-one (54 dglhmalyljtbRghdncibcabexinutie (34?)01‘
5-chl or o-t hi ophene-2-carboxylic acid 1-5 (43 ng, 0.26
nmol ) and trlethyl%n'ne (0.200 m., 1.43 mmol) in DV
(2 L), BOP (130\ 0.29 mml ) was added. After 5
m n of stlrrlng% ' $ ad to a solid
sanmpl e of 1-(4-( i t _N \

1H i m dazol - 1- yl ) phenyl ) pi peri di n-®- oche Q'54 my, 0.18
mmol) in a flask. After being stirrted room

0277} o Nyauiead Seshera bndoaiotes 154@?@53541%' ey fgphene-2-
carbodahdidd 1{Meehm&lo. %ﬁﬁ)‘l)nz met%‘%ﬁfb O 48 rnrnol% 8-

5-chloro-N-(T1- (4- (2-06xopy (pi peri
hydrogyquidelinc) &8 mng)Oﬁﬂ enyol) aid K-C@H cm)zmg 0. 43 rnrnol) in DMSO (1 mL)

was a3l S bbiSHy T g 6oaoa EN b (Rl Tegnisture na

sealedrube wOhbdibPFati 180 °COvERZER] The Hll%thiﬂér \Qasotilen urified by HPLC to give
2-fluoro-4-iodoaniline (3.00 53

the ticlepthmomy by T nAVS 443 2(umd 364 § (VIS 6 wge).
8- hydr oxyqui nol i ne (0. nmol ) and K2CO3
(3.49 g, 25.3 5 nmol) m&%g m.) was degassed
N-((M(4-{4-Aidoes -auerobBoRépyeihat Bl 2 1) tyhphadyl X OH 2dhidagol-4 gzl)aféthyl) 5-
mmol ). The m xture in a seal ed tube was heated at 130
C overni ght . Af chlorgibiopgencclenrberaadidm (303 r oom
tenperature, H2O and nBuOH were added. The organic

phase was separated, concentrated in vacuo to give
1-(4-am no- 3-fl uor,\QWen yI‘/,LdI n-2(1H)-one as a
H2N

Py

[0278] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (80 mg, 0.18 mmol), 5-fluorocytosine (60 mg, 0.46 mmol), 8-
hydroxyquinoline (12 mg, 0.083 mmol) and K»CO3 (60 mg, 0.43 mmol) in DMSO (2 mL)
was degassed with Ar before being charged with Cul (15 mg, 0.079 mmol). The mixture in a
sealed tube was heated at 130 °C overnight. The mixture was then purified by HPLC to give
the titled compound (15 mg). MS 445.2 and 447.2 (M+H, Cl pattern).
EXAMPLE 40
N-((1-(4-(4-acetamido-2-oxopyrimidin-1(2H)-yl)phenyl)-1H-imidazol-4-yl)methyl)-5-
chlorothiophene-2-carboxamide (51)
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solid (2.31 g). 10 [0283] To a solution of
trifluoroacetic anhydride (10 niL, 71 mmol) in CH2Cl2
W@ 287181179 cool ed at 0 C, H202 (50% aq., 4.4 nlpPCTEBS2007/068262
nol ) was added dropwi se. After stirring at 0 C for 1
h, the sanpl e of
1-(4-am no- 3- 5 or nyI yr|d|n 2(1H)-one (2.31 g,
11.3 mmol ) was 4 LéiéELNd‘ oqgl i on by
portion. After add gradually
San

removed fromO th>roon1tenperatu e, it was
stirred at roomtenperature overnight. The solvent 15

enoved i n vacuo, To th i due,
0279} n&wtbwég -qu’%e%rp.w “(riesphzay lélominé&%og 4 acthy D@@pﬁem&%
carbo?aﬁnM@‘in(;g’OtrQ @ MEmmol), N4- acetylcytosme (65 mg, O 42 rnrnols) 8-
-(3-flu -%-nltrophenyl)pyr| 2(1H)~one (1.37 g).
hydrof&ﬂﬁ&nﬂc]hn?cﬁlhn@,lﬁ{ﬁéﬁl sirool) afid K,CO; (60 mg, 0.43 rnrnol) in DMSO (2 mL)

was d@ga% O{A? b?ﬁqnéal%%%&gug dzp,gé ng Cllézélé % Zf%e%hlxture ina

sealed (QBPRLIh&H& atd 3D1°€-dVer@chtS Q’hé‘ ?ﬂn@tﬂreoxfzas]ﬁlen purlﬁed by HPLC to give
peri di neet hanol (0.40 ni, 02 nmol ) and NaH (60%

the ity RompouD! GamaTOMS 4R eyl GLA 10, CHICBIM ) v
added. After addition, si on becane cl ear.
The m xture was legﬁﬁﬁﬁgﬁummaauwe

5-EN@OMN gt (4-(ERbGpsiraiaed] fyhpkertyhel H e@tdaiz6i- ?@ﬁlethyl)thlophene-}

i nconpl ete. Another pre-m xed solution o
1- pi peri di neet hanol ( ccaa®xamidedS@p mmol ) and NaH (60%
157 ng, 3.92 mmol) in anhydrous THE (5 nlL) was added.
After 1 h of stirriyng, the reaction was conpleted.
H20 and Et OAc me ad e or gani ¢ phase was
separat ed, wash -«ﬁzgé- W NaHCCB rled over
Na2SO4, concentr vacti U

| -(4-nitro-3-(2-(piperidin-I- 0 cl
yl ) et hoxy) phenyl ) pyri di n- 2( 1H) - one (0.74 g). [0285] A

0280 8 Hituor 4- (- uminometh- Aol ko BRE Py Hginr 2 Horone
hydro2i1#iblc (60%%@ AV mnl) dhdQ8i- mmb%, @nﬂhg?ﬁr BcO%mMEPwaD)
in MeOH (15 nL) containin HC.

1 )
hydroavwwgéﬁat badlogh Hh omgmighih gtWéars tbﬁuélrtera@ﬂﬁ@ughdarehm The filtrate

was oGELPAAT bl e Beb 8T e B P PR o P ppignyDpiperdin

2onewa$n@9ncentrated I n vacuo to five

4- am no- 3- % 1§ pi peridin
[0281M Jethekyfiopteed Ryahy 359 rthlephenf(%fzﬁrb@ﬁéw(ael%hS §§3 meo%g6mn el and
f
trlethﬁar?lﬁ{el{b '222 n%L (12 3 rnmo i/n[I)) B oP X(% pﬁéh%? Fr)x;/nfrul)l()_j was added.

After 3 (rﬂlhi)of mng( e 4d1ugon ﬂyaﬁ) 8ddvdl1d) » so]md somde oHGI4-84-(dnhinatethyl)-

H-inggls O S RS Qe ATt B G55 FODM Lty AR Geng Seirred
at rooﬁ:r teﬁ{%braﬁge & Xh, the ﬁ?xtﬁ?ﬁa)s p’uﬁﬁ’é@@y EPrddb Masthadred compound

After being stirred for 300mn, the mxture was
(45 mgk el Stleandrdd@rh (ﬂ\érh@e@anatltlem)and was stirred at room

tenperature for 4 h. t was basified wth 5
N NaOH to pH 10-12. Th558§®§ﬁ@¥2€as extracted with
5-chldeb OAg(1 -washedp i dih- 19981)- , 1&?16@1-9@@&10%%&) 1H-imidazol-
concentrated I n vacuo. residue was purified by
HPLC to 10 gi éé]l)methyl)thlopheneQ -carboxamide (53)
1-(4-io0do-3-(2-(piperidin-I-yl)ethoxy)phenyl)pyridin-2
(IH-one (116 ng). [0287] A m xture of
1-(4-io0do-3-(2-(piperidin-1-yl)ethoxy)phenyl)pyridin-2
(1H) -one (116 ngy, 0.22 mn%g,
N-((1H i m dazol - 4-yl ) met hyl 5= 5- chl or ot hi ophene- 2- car bo
xam de 3-1 (85
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ng, 0.24 mmol), 8-hydroxyquinoline (14 ng, 0.10 mol)
and K2CO3 (200 ng, 1.45 mmol) in DVBO (3 nL) was
waewassa®m wi th Ar before being charged w th CuPCT/LS2001068262

0.10 mmol ). 15 The mixture in a sealed tube was heated
at 130 C overnight. It was en purified by HPLC to
give the titled conpoun 0 ). M5 538.2 and 540. 2
(MtH, d pattern). EXAMPLE
N-((1-(4-(2-oxopyrjdin-192H) -yl ) phenyl)-1
H i m dazol - 4-yl hy Ainndol e- 5- car boxam de (54)
20 O H NON H N\w o H s i on of
i ndol e-5-carboxylic acid (40 , ) and
triethylamne (0.150 nm., 1.08 nnbl) in DM (2nli), BOP
(135 ng, 0.30 mml) was added. After 5 mn 25 of

[02828t IA miixtgre of 2-fluoro-4-iodoaniline (3.00 g, 12.6 rnrnol) 2- hydroxypyridine 1-7

h d I yl) i.di n-
20 AT LBk AR
T e T

1.27 mmn‘po EFheI n{iS@raig)a. seMsd m ~Ras(hvtcl at lﬂ)mﬂdﬁ_light. After being
coolecﬁS 51%h| Topn&t%;&;pp%ﬁ%%,% d? \%J]Oﬁ ac?ci(e(ap%rhle %llrgahilc(lo%lzl)se_ X/as

separatéd, WA AP RRED % 2ive aL@OKRRD BEfl ko he?lfrly}_ypidianlH)-one as a
2007/ 131179 PCT/ US2007/068262 0 S N N ~N 11C

solid©3l[@289] To a suspension of et hyl

0283f, T8 R R P aE N s s b PPt P mo)
cooledrht 0 X6 FBOTBOY), awa g sadderh m@kﬂl) Wek aldbl dedpwis. M flerQfirring at 0 °C

stirrin t he suspension becane clear, then it turne
for 1 lp|thgeapnie ob-asincadarapben i inyveidpr-2 @ Ha-osg (2.3 gt B3 mmol) was
addedqg 'sglgd I?otttféltrﬂ(;??tqmoﬂrlzﬁy é&ﬁp?é ﬁgtegcgfgtlﬂ n tlge\étﬁ{/xglgg B\}r%s %Jli%alvy removed
from (@f(h}d roBﬂ( teaipbyakirty amp-itliviag Sﬁrtédb@h&mﬂte&ﬁfehﬂﬁmloabmlglﬁ FHe solvent

was regno@ zg%q?ﬁ%g} ')el\"on‘é%:( {cﬁ%{d%g? I{Iﬁ%mﬂr@ g{icliﬁo gg br}ﬂl_zcee Bl(raecﬂi)lt%tlon vgh(fch was

collec'té?i‘ g?dgﬂ)%g géivﬁo P %12@7 8 (8 Frudf>- @-mt%ﬁ%llnﬁg@k)dm 2%&%‘16 (137 g).
[0284[ 3 T4;01 @lsp@éiOﬁ OIfTTE(B)ﬂuomo @N&fl)}(hbﬁylr)p_})rldm@(ldé)gaﬁs(ﬁﬂ Owg, 2199
rnrnol')Arn an%yg rous tf“ﬁlin(% 5 art%oorn temperature, a pre-mixed solution of 1-
piperidineethanol (0.40 mL, 3.02 mmol) and NaH (60%, 157 mg, 3.92 mmol) in anhydrous
THF (8 mL) was added. After addition, the suspension became clear. The mixture was
stirred at room temperature overnight. HPLC showed that the reaction was incomplete.
Another pre-mixed solution of 1-piperidineethanol (0.40 mL, 3.02 mmol) and NaH (60%,
157 mg, 3.92 mmol) in anhydrous THF (5 mL) was added. After 1 h of stirring, the reaction
was completed. H,O and EtOAc were added. The organic phase was separated, washed with
5% NaHCO3, dried over Na,;SO4, concentrated in vacuo to give 1-(4-nitro-3-(2-(piperidin-1-
yl)ethoxy)phenyl)pyridin-2(1H)-one (0.74 g).

[0285] A mixture of 1-(4-nitro-3-(2-(piperidin-1-yl)ethoxy)phenyl)pyridin-2(1H)-one (0.37
g, 1.08 mmol) and Pd-C (10%, 65 mg) in MeOH (15 mL) containing 6N HCI (0.5 mL) was
hydrogenated on a Parr shaker under 45 psi of H, overnight. It was then filtered through
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with Cul (345 ng, 1.82 mmol). The mi xture in a seal ed
tube was heated at 130 C for 3 days. After cooling
waeloowm/13H290 and Et OAc were added. After being fPECT/E8m07/068262
through celite, the organic phase was separ at ed,
., drjed over Na2SO4, ncentr at n vacuo, The re ue
celitey b ghmt? Wﬁ%aonaﬁntaat%qp P ol B P g
Dethbk £ang 101 8n3@aFLOAC) to give ethyl 15
yhe :ﬁﬁﬁ op éhgﬁ) ?ngfh %hlo) 1H i m dazol e- 4- car boxy
[0286] atT© o ©luengy 1-(Hopgng- 31(@ (alli@uldut 1-gbetbbxephgiyl)pyridin-2(1H)-one

044 ot 8 MG R AGHSTRE N d ¥ Bhn B T R 15 ie B oD in
H,0 (Q@ﬂm \bmaé@ﬂt@wlseupab& 302Mniof stifing a8 02C, Whi (067264z, 3107 thmol) in

dded. The m xture was stirred at roon1tenperature

H,0 (ém@p}wgsrﬁddew&ampmﬂtm ahdr € fapd@emin, Themsytesnyas removed to
room geg&ﬂ%aaé@%fna S&%%%@ltﬁ c?éétt ggr%qgrgp’%}dgﬁlge fo{ 4%? hﬁggsoluq{oh%s%\éﬁﬁed
with S(EI N«OH ﬁd@ Henya. YFh-prodich it BXtEB)cte]iHvﬂtHTEt(aAX@ lwedhed with 5%

nethanol (0.41 g). [0292] To a, solution of
NaHC{q gueq %%M4 FOBCEnHRERA YT Yacr6) TRergstiugavas pyafigd PrEPLC to

eive o0 R Rt SRAF P o B PRE P RoR8 il

[0287hnNnch ﬁBiﬂul(e(hf 80@-intlo-342 4 ipanidiny 1 - y&bethoadﬁlmﬁyl)ﬂ'haadlmbﬁﬂlﬂ)' ~ene (116

. 0330 B ol L HE0 P B A B CREO U e e e 1 (85

mg, OQﬂgﬁ‘iﬂbB 8- ngy(gﬁolﬁl%qm aoed, 10\9@%81§Qn&\4<5@o§fr dl*iélh@%s mmol)

dried over concentrated i n vacuo he resi due
in DM§3 (pondi) friae dega,%sqd with Ac hefged bang crangedewvith €dl @Wi%tthg. . hemol).
n_hexane
The BN ATRabR RS pael ab BhEIy Ryeraieht dt wor thep gyified pyfiPLC
to givel@zaitRd(@mpBuh (10 1{1%2 M§ 538.2ang BUOLI(WOHIRSCI pattern).

4- (azi donet hyl ) -1 ( i odo henyl) 2-(methylthio)-1Him
dazole 30 (0.26 f@QgMﬂ Et OAc (10 nL),

Caliasarige g léﬁfﬁ%m@a# 43 byl R dole-
After being cool ed dowarbdxbmiNe@M) 75 WO 2007/131179
PCT/ US2007/ 068262 (10 nL) was added. The white
precipitate was filtered off through celite. The Et OAc
phase was separatged, dried over Na2SO44 concentrated
in vacuo to givg &_gg;}_gdb eqé;LEE;Egﬁ
(methylthio)-1 e (127 ny).
[0294] To a sol ution of

5 chloro t hi ophene-2-carboxylic &id 1- 5 (72 ng, 0.44

) and 5 triethylamne (0.150 ni, 10 mmol ) in
[0288b|\/|i"0(8580|¥n190n @@ﬂ%ezéﬁarmxyl@c 83d (oony, QA&%m@ud)s@nd tripfhyykymine

(0. 150:’ %1%? gfnfxg(% gf)nrl) N: q#'l(tlég g"‘%%oe}%%ﬂ wal aEided After 5 min

of stirtiigt h- (4h(aﬁ)1ndxhéthm)dﬂz ﬁindéqul 1)} yteshlaayiggviridén-0 U127-01ma hydrochloride
in a flask. After belngﬁkstlrred at room

(53 mge%%mlqﬁ wanjdsied; B mixtro Ve ¢ timedaronBy lemaeraue ovrfﬁélght It
was ﬂ%‘h% IiEd B?%@%\%ﬁwéﬁl@%@& €0m éé‘@lﬁn%g %g%i%d\@

ove ; concentrat e he 'r
10 was dissolved in CHEXMMPIE ¥4 H20 (10 nlL) was

g%g\?og?ﬁ gbg%lega/étﬁwﬁ]cl{-@l @a%%gndm l(gﬂ) V\ﬁphenygl ?l’iI:lleddaZOI 4-

5-chloro-N-((1y 1rﬂeﬂh??éhﬁl}ﬁ@ﬁ[éic§rb6§%ﬁbé' (& 0) - 1H
i m dazol - 4-yl )net hyl Jt hi ophene- 2- car boxam de (56 ng).
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[0295] A mi xture of
5-chloro-N-((1-(4-iodophenyl)-2-(nethylthio)-1Him daz
w@bkendA3MI9 met hyl ) t hi ophene- 2- car boxam de (56 nMRCT/0S287/068262

mol ), 2-hydroxypyridine (30 ng, 0.32 15 nmol),
8- hydr oxyqui noline (8 nmg, 0,055 mml) and K2CO3 (100
nmg, 0.72 mmol) in O (1 8{) was degassed wth Ar
bef ore bei ng ch d ] Q&m (15 nmg, 0.079 mmol). The
mxture in a se§le \ﬁs.heﬁte 130 C
overnight. It was then purified (to give the
titled conmpound (22 ng). MS 457.®and 459.0 (M+H, C
pattern). EXAMPLE 45 20

[0289§ qlalaog @gdﬂs{oﬁ%fé t Q—)fﬂléirédﬁt@-m}{l-l}mdazb‘?e {2210 Qtei(di00 g, 23.3

hen H-i m dazol -
rnrnolg, m) zﬁag 9|(§ g}.tgm@gqam%alﬂpﬂé mEgY6. hpnol) was added. During

first lﬁbrﬁ:lﬂ o? sﬁmﬁ'gi(t)@n% i&@ﬁgéﬁk ﬁégaFH }Xéa)r “thed tl(Iﬁe(PéSRa/}; és%rgdlilcg %egan to
precipifajerdrit hylftet béing et 4 rean baxgoritde: (veri)ightOthOpEechpifite Wwad\

Il ~ON NH~N NHN-~ ~a~ Y S 'C N111 5 C 25
collec@dgirlfcb@gggqcuqr@ tq 25 iyl @n(negthylthio)- 1H-imidazole-4-carboxylate (3.47 g).
[0290755 %ﬂ%%ﬁe_%f%ﬁ@diﬁ%%@ﬂeh@ilg) @l0(#103-B8BY Eth i A rhéeBbhni¥)- 1 H-
imidakélp-chazolytate (2. )gtlByll hivolo fthydexPqaiacloex@id de, ( 42 mmol) and

KaCOS G ot intondD FrDMSD (12§ waneiunsd o D g charged

with %%3435 ! ed2 %m@l@ Tﬁ@ﬂitﬁﬁﬁ hAEMELBY Wl hghtbd af B 0WeSfor 3 days.
then purified by HPLC to give both the sulfone (6 )

After geplind 207 H1Q 20d $tPET MyB2 0biZ1 064126 bemg idtcred | throx gl eeq?tg the

t attern, .for
organl{hu 85 Sy iRt S0 Gt g P D7 Rsid o
purlﬁédalﬂ)}f 9xilide @el BXME leFutdbwhh ‘EJ[IDAE O ﬁb}(aﬁé-(l(O% 198 EtOAc) to glve ethyl

r ox oxoq%ra2|n 1(2H) phen 1 Himdazol -

1-4- 1gdqnhym$’ et méﬁbmmwl%mmoa@fém@%@m o 11
[029IEIN(;[IT?I a SON{‘[N_HIH(f %Ith(%ll I(g (%l&%ﬁ)ﬁgll I&W¥hﬁtglgg-é FI_—iE}iid/?z)orlTeeﬁl ﬁga}ﬁb)oxylate

(0.49 ghi . ophemed) @r-anhydrous THF (10 mL) at room temperature, LiBH,4 (2M in THF, 3.2

mL, 6.4 mmol) was added. The mixture was stirred at room temperature overnight. H,O and
EtOAc were added. The organic phase was separated, washed with 5% NaHCOs3, dried over
NayS0Oy, concentrated in vacuo to give (1-(4-iodophenyl)-2-(methylthio)-1H-imidazol-4-
yl)methanol (0.41 g).
[0292] To a solution of (1-(4-iodophenyl)-2-(methylthio)-1H-imidazol-4-yl)methanol (0.41
g, 1.18 mmol) in anhydrous dioxane (10 mL), diphenylphosphoryl azide (0.80 mL, 3.71
mmol) and DBU (0.600 mL, 4.02 mmol) were added. The mixture in a sealed tube was
heated at 110 °C for 3 h. After being cooled down, H,O and EtOAc were added. The organic
phase was separated, washed with 5% NaHCOs3, dried over Na,SOy, concentrated in vacuo.
The residue was purified by a silica gel column, eluted with EtOAc in hexane (0-20%
EtOAc) to give 4-(azidomethyl)-1-(4-iodophenyl)-2-(methylthio)-1H-imidazole (0.39 g).
[0293] To a solution of 4-(azidomethyl)-1-(4-iodophenyl)-2-(methylthio)-1H-imidazole
(0.26 g, 0.70 mmol) in EtOAc (10 mL), Tin(II) chloride dihydrate (0.63 g, 2.8 mmol) was
added. The mixture was heated at reflux for 10 min. After being cooled down, 1IN NaOH
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10 carboxam de 1-6 (80 ng, 0.18 mmol),
pyrazine-2,3-diol (50 ng, 0.44 mmol), 8-

wharosmgui noline (12 nmg, 0.083 mml) and K2COBCT/LSD07/068262
ng, 0.72 mmol) in DMSO (1 nL) was degassed with Ar

(10 mpy s i e e e e fttrado Hhuoich S¢S Tt YDA phase

was s@at%até% é%gﬁgg%iﬁsazf?b? :Tbgo?é’é'ﬂttfa’[eﬁ% b%cdadﬁg %hdgglqu%ﬁdgﬁagl)-z-

(rnethph][up)_aﬂ H)lmldgaoEél(AmLeﬁlamlmlne (127 mg).
[02943 o)ﬂ 3ogtﬁgﬁl§ﬂ(f§'c§ai‘§;é> TRt RS0 A3 VFPRYE 094 Birdd and

h hﬂlﬁﬁt bk 1, apitensnd-is DNIPXRHI9eBOPIR3 0.3 DrhbINwalNadded.
met% ~N(SCI 020£02 81] Am)éxtuBr;e W3Sk Mhabladde

After § ieip|of piriE( the splatipmway addsgyo ﬁieos;a@m'fr ofdil {410 dmheyl)-ghe

s P L AP L LI I, 099505 £ RIS G i
stlrredﬂmbdmaﬁdpéﬁsﬁfmfe(‘ﬁ@hmﬁgO Qn& EtOroiwerd 1ddWVSOE drgihje phase was
stirred at was then purifjed by HPLC

separgteg, @jYaéléedt‘ﬁ’éhé?/ﬂtN%‘éCQ@yr?ﬁk?dmer(@aﬁ& quselktl?aiedomé{ﬂaw 2bhe residue
was dﬁzgivgd 1(11“@111' C 8 ?ﬂd)tﬁ{(ﬁlp}? &Edcfeﬁ to 1nduce rec1p1tat1?rs V\hhlch was

or o- , 3- di oxopi per azi
collecrogl and Hriekl |omvdanmﬂ1 to4g1v§/ B)chmrdn-w (1 H#-opdopheny? )- Ee(ntedwamodd H-

1m1da§oﬁo%y1§m@¥‘y)1)é 01/ 133178 RCTLSg007/068262 N NN/ Ne H

[0295f Qshhl%&@rel\&f(sw&é N anm%aaﬁ@eny}lgbt(@ﬁe@%mha)41}yllalmamyzi )

hene- 2- car boxam de

yl)methryé)ﬂhyplmnpér@zbm@md@@éumé) 1(14rsm¢@,, 2{h1yQ®Xﬁm‘J1c)me €0 mg, 0.32

mmol%@&%ﬁ%%%%% 1n6 l en n}nhoel) %}\%%2{9_3%9 g 72“%{%9 %MSO

(1 mL{ Javamdb%a@mi wrgas %@ﬂ)rd\bélﬂg Siarbef Witk CRE{ IFomE RO TEGMMI . MThe

0.10 ol The m xture in a seal ed tube

mixtuie ateale S TEee 8y BHGRETENe Tt thee ugies bhERLC t
give t%g{lgédgc%% gl HE'E%‘D%? l\ﬁlﬁvﬁg 7td1a§1dt45t9l. ()eﬁ/lwglq e pﬁﬁ@tgrrf) 10 ) .
EXAMPLE 45
5-chloro-N-((2-(methylsulfonyl)-1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (56) and
5-chloro-N-((2-(methylsulfinyl)-1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (57)

b0 e 0, CO%Y@

[0296] To a solution of 5-chloro-N-((2-(methylthio)-1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-
1H-imidazol-4-yl)methyl)thiophene-2-carboxamide (42 mg, 0.092 mmol) in DMF (3 mL), a
solution of oxone (155 mg, 0.50 mmol) in H,O (2 mL) was added. The mixture was stirred at

room temperature overnight. It was then purified by HPLC to give both the sulfone (6 mg)
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G pattern). 10 EXAMPLE 49
N-((1-(4-(2-(carbanoylimno)pyridin-1(2H)-yl)phenyl)-1
woRGomsaz! - 4-yl ) met hyl ) - 5- PCT/US2007/068262

chl or ot hi ophene- 2-carboxanmide (61) 0 H2ZN-k N'N/ \

N. NH~~~NS | 5 [0 ti f
and sulfopids (S rmoeducts 715 450 D el AR BT RO Bpuomen 3.0
and 4790 IvHH, Cl ?ﬁt@éﬁ,%f dndx)dggt hyl) t hi ophene- 2- car boxam de

(5 ng, 0.011 mmol) in TFA (0.30 mL) and H20 (0.030

m.) was stirred at rooliXAMMHrERt#ere for 4 h. The

sal vent r ved Ln_vacuo. e Si S.

o ord e R v e B R A B H B o1
VS 453.0 20 agigndiBbh)didpMenb-2 GhripakhrIcs8) EXAMPLE 50
5-Chl oro- N-((2-net hyl -

-(4-(2-oxopyridin-1(2H) -yl)phenyl)-1 H i m dazol - 4-
yI)nethyI)thio¢§§g%22-carboxanide (62) I NHSNN O

O N 25 78 WO 2 g@_ﬁﬁnuszom 068262 SCHEME 5
\gﬂ@ \N@Lk/k}l/i\l-lS-lS-Z N
S

NN I ~1 \' N
Cl

rN
0

[0297] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (80 mg, 0.18 mmol), pyrazine-2,3-diol (50 mg, 0.44 mmol), 8-
hydroxyquinoline (12 mg, 0.083 mmol) and K,CO3 (100 mg, 0.72 mmol) in DMSO (1 mL)
was degassed with Ar before being charged with Cul (15 mg, 0.079 mmol). The mixture in a
sealed tube was heated at 130 °C for 4 h. The mixture was then purified by HPLC to give the
titled compound (5 mg). MS 428.0 and 430.0 (M+H, Cl pattern).
EXAMPLE 47
5-chloro-N-((1-(4-(3-(2-hydroxyethoxy)-2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (59)

OH
Y

[0298] A mixture of 5-chloro-N-((1-(4-(3-hydroxy-2-oxopyridin-1(2H)-yl)phenyl)-1H-
imidazol-4-yl)methyl)thiophene-2-carboxamide (30 mg, 0.070 mmol), 2-bromoethanol
(0.020 mL, 0.28 mmol) and Cs,CO3 (90 mg, 0.28 mmol) in DMSO (1 mL) was stirred at 60
°C for 1 h. It was then purified by HPLC to give the titled compound (5 mg). MS 471.0 and
473.0 (M+H, CI pattern).
EXAMPLE 48
5-chloro-N-((1-(4-(4-cthyl-2,3-dioxopiperazin-1-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (60)
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N7 N3 NL-z~NH2 | I 5-35-4C1 Cl NS\ NSO\

NN\ HNNO 5-562 Step 1: 5 [0301] The m xture of
waeydsitedobenzene 1-1 (600 ng, 1.8 mol), PCT/US2007/068262

2-met hyl -1 Hi m dazol e- 4-carbal dehyde (200 ng, 1.8

mol ), K2CO3 (50@ ng, 3.6 mmol ), Cul (105 ng, 0.55

mol ) and 8- hydrg uinoline (80 ng, 0.55 nol) in 5

nL DMSO and 5 Wi @ “{ffeﬂ!

for 2 days at 120€—~It \was C

added 60 nmL water. The mixture wad sBirfed for 30 nin

and filtered through a celite layer. The filtrate was

10 trated i j t
10299 4B st ar N e g s o P daol- 4y Dmethy thiophene-2-
o VD R B g LI S
N,N-Tectigobolencilipminsad 620 inl., Aiversepd KeaO:r(63 1, 87 mmol) in

), was di ssolved. in nL 15 net ol. and stirre
omsAP pfL) 553 iR St Reiie (e R D0 R Ry eedfgh Cul 20
mg, 0MOHhMbB. WAS migfutd hadschiel e WwisheaRd ab Vi ®RCEREnikAL. The mixture

reparative HPLC to isol ate

P . . .
was then-pugificd §p FHE £y 10) gige thettithgtl compping d8zeg)- MY H)hbehdAe). 1|(M+H,
cl m?-Z M5 found for ClIH IIN20 (MtH) + 315.0. Step 3:
p %@bS] The conpound prepared in above step (126 ny,
0.40 nmol) was di ssol veEKANMPLEY®9 20 dry acetonitrile.
To it was added 2 ni thionyl chloride. The m xture was
Nof{ -6 hararty i RO PN P et { i e --Thic o )-5-
resi due was the [ ' : . To it was
added sodiun1az?ggh%§§b%%%}i?ﬁéoﬂ%gﬁépg’mas stirred at
rt for 1 hr and diluted with EtOAc. It was washed
with brine four tigres, dried and concentrated in vacuo

to give crude 4,89\ WO 2007/ 131179 PCT/ US2007/ 068262
(azi donet hyl ) - 1- (4~ odophenyl ) - 2- net hyl -1 Hi m dazol e
ali.

5-3. M5 found foyf 45; N TMEH),+ 340 0. Step 4
ed chﬁgEEE%Pﬁéﬁh%nmas di ssol ved
0

ube was stirred
and to it was

[ 0304] The above
in 2 nL ethanol and mL

>
[0300] A solution of (E)-5-chloro-N-((1-(4-(2-cyanamidopyridin-1(2H)-yl)phenyl)-1H-
imidazol-4-yl)methyl)thiophene-2-carboxamide (5 mg, 0.011 mmol) in TFA (0.30 mL) and
H,0 (0.030 mL) was stirred at room temperature for 4 h. The solvents were removed in
vacuo. The residue was purified by HPLC to give the titled compound (2 mg). MS 453.0
and 455.1 (M+H, Cl pattern).
EXAMPLE 50
5-Chloro-N-((2-methyl-1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-

yl)methyl)thiophene-2-carboxamide (62)

Cl

7\

¥N N \
Lo
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5 acetic acid. Iron powder (10 eq) was added in. The

m xture was stirred in 90C bath for 30 mn. It was
waldoatzd7avi th 20 nmL water. The m xture was wel PCHUBI00E€H8262

and filtered thru a celite layer. The filtrate was

concentrated in vacuo a jected to preparative

HPLC to isol ate g%}meeg

(1-(4-i odophenyl) - 2 rreﬁb;y\l 1H i m dazol - 4- yI};&lt hanam n

e 5 5 found fo H%NS (MtH) + 3 bep
5: @ 5] Jhe—uabepareﬂ* com;o&ndaﬁé/gré%gl\%ed in
50 met hanol ap~¥feated wth MP-g ate (10eq).

The i xture was gentlysstirred for 1 hr and*tiltered.
The filtrate s concentrated in vacuo to give the
corresponding f amne (40 ng, 0.1%=AmDIl). It was

di ssol ved LAWZN s To it was~added Dl (16 L,
O.—1—5—mafol) stirred at—R¥. | e 15 meantime, >
5- chl or othivePhene- 2- car boxyl i ¢ d 1-5 (24 ng, 0.15

mol ) was dissokved in 2 nL dry DMs4 To it was added
DIEA (16 L, 0.15 mmol) and HATU (57 ng, Q.15 mmol
The m xture was stirped for 10 min. It wa dde&l

t he stlr sol uti of the free am
m xt sstlHrr or 20 m,nadtedto
prl toisolate 5-

N-((l (4 podophenyl ) - 2- I-1H-irridazo| 4-yl)

mst hyI)th| @phene- 2- car boxam de 5 20 5. Ms found for

C16H13C1lI N30S (MrH) + 458.0, 460.0. Step 6: [0306] The
Steplabove pr epar ed corrpound (30 ng, 0.07 nmml) was

di ssolved in 2 nL in a sealed tube. To it were

[0301dddg nthW@ﬁ)LQWypd@qen@enp 171 (609 mgy, | Dmpaol h@onythyl-1H-imidazole-
e LS 80 581 SN, SO 22 TR, Hg a0 55 o

and SMO)(yqﬁih@hﬁH (80 Wi 0V83sm6HY it § @ DMSIBEndCS bﬂl diok&e in a scaled
over.ni m xture was filtered and ubjected to

e
tube ww&r@g f?ﬂ?a‘%aé’e s 3t Exak aft Wes qgpled tp &t padbiodt @va% efljop el water.

The SR AEORNR R ! g DTSR M) o ke v

concenfrdted 2+ axopynd siibjecie(del)rev;drsegﬂmswpt)epéraﬂfka HPU&z0lisolate BQ4-

odop e 4iithl B s ot 8 eBvcE-1 S 190 10 QSR (V111D

31300 N/ O SCHEME 6 O

Step 2:

[0302] The compound prepared in above step (140 mg, 0.45 mmol) was dissolved in 5 mL
methanol and stirred at rt. To it was added NaBH4 (26 mg, 0.67 mmol). The mixture was
stirred for 30 min and subjected to preparative HPLC to isolate (1-(4-iodophenyl)-2-methyl-
1H-imidazol-4-yl)methanol §5-2. MS found for C;H;;IN,O (M+H)+ 315.0.

Step 3:

[0303] The compound prepared in above step (126 mg, 0.40 mmol) was dissolved in 4 mL
dry acetonitrile. To it was added 2 mL thionyl chloride. The mixture was stirred for 40 min
and concentrated in vacuo. The dry residue was then dissolved in 4 mL dry DMF. To it was
added sodium azide (>5 eq). The mixture was stirred at rt for 1 hr and diluted with EtOAc. It

was washed with brine four times, dried and concentrated in vacuo to give crude 4-
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OI\N OI\VN O NNO N6-16-26-3 ~-N ON3 OI~
NNH2 NN/ 6-46-5 C HOS N\ O N63 5 Step
wa200703074 1-(4-1odophenyl)pyridin-2(1H)-one 6rPAT/2307/068262
nmg, 0.67 nmmol) was dissolved in 4 nL DVMSO in a seal ed

<a21d05n%@f1}1§7 (41‘%@qmﬁ?%)z 21%6%21&&11}31%@949&& (Mg dowry! for &1eH10INs

(M+H)m3hb)0 K2CO3 (470 ngy, 3.4 mmol ), Cul (65 ng, 0.34
nmol ) and 8- hydr oxyqui noline (50 10 ng, 0.34 nol). The

Step 4yi xture was stirred at 130 C for 16 hrs. The m xture

acet o
10304 sl TR ERLA Y o A%t b iz gnt
aceticQORIC aron wivaddtr arded NMS add«edint @ hB Ihﬁﬁtui'ﬂvﬁ:s §tirddsin |9e‘t(6bath for 30

5- met hy I-I-g éZ oxopyridin-1(2
min. {fvyaseeiiad)with2¢ mlaustet elhe. rea%amé Fdlestigeg and Bltergd fyu a celite

layer. f’g{) ﬁl‘t@%@ﬁ%ﬁcéﬂ%ﬁ@d in %g%lg;_adld r?g%ﬁgt. % éo ﬁg%r%&ﬁﬁﬂéPf&%o isolate

ve prepared conpound
(1-(4-gtdopheng 1) Z3mbeh yidl Hrimiibazob 4 -yl ahetRihaniiaBiH4. (\2S formd for 64 H >IN
Fgmg\]/\%j was added. The m xture was stirred for 1 hr and
(M+ 02007/ 131179 PCT/ US2007/ 068262 subjected to prep
Step §—IPLC to isolate
4-(4- hydroga/rrethyl -5-nethyl -1 Himdazol -1 -

[0305Y,| )(I"Fbln ebgVopgpared epregouyl venalisol3ed WS¢ mliactherol and treated with
MP-c%r%gtg%g g@)%%) (”Pﬁ%'_ll}lg;t%rg &a%&et%%yegg’;ed fg{;) f &9 lndT‘rhl?erQ&) OYfe f%ltrﬁlte was

onpaoun
conceﬁﬂ;até@ of Qb Kd Lifc tie cfdspgbndingt fadcaityihe 40 @] @E3 m'ﬁlitﬂ). It was
xture was stirred for 1 hr and concentrated in

dlSSOlV%f%@oZ miHMFg rRp if was adde S A Hértld Oslooniped and sgrrpd at RT. In the
meant@@,@f-clﬁQro'tﬁloﬁ}?eﬁe-Qd&%x%ﬂg LWHdhes tﬂlemé,l(p 1 ?Hl)mol)-mgs dissolved in 2

mL dry DMF. To it was added DIEA (16 uL, 0.15 mmol) and HATU (57 mg, 0.15 mmol).
The mixture was stirred for 10 min. It was added to the stirred solution of the free amine in
DMF. The mixture was stirred for 20 min and subjected to preparative HPLC to isolate 5-
chloro-N-((1-(4-iodophenyl)-2-methyl-1H-imidazol-4-yl)methyl)thiophene-2-carboxamide 5-
5. MS found for C;sH;3CIIN;OS (M+H)+ 458.0, 460.0.
Step 6:
[0306] The above prepared compound (30 mg, 0.07 mmol) was dissolved in 2 mL DMSO
in a sealed tube. To it were added 2-hydroxypyridine 1-7 (20 mg, 0.21 mmol), potassium
carbonate (48 mg, 0.35 mmol), Cul (8 mg, 0.04 mmol) and 8-hydroxyquinoline (6 mg, 0.04
mmol). The mixture was stirred in 130 °C bath for overnight. The mixture was filtered and
subjected to reverse phase preparative HPLC to isolate the title compound. MS found for
CyH7CINJO,S (M+H)+ 425.1, 427.1.
EXAMPLE 51
5-Chloro-N-((5-methyl-1-(4-(2-oxopyridin-1(2H)-yl)phenyl)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (63)
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m xture was stirred for 10 mn and subjected to prep
HPLC to isolate 1-(4-(4-(azidonethyl)-

w®G200etsmie | H i m dazol - 1-yl ) phenyl ) pyri di n- 2( 1HE€DO82007/068262
6-4. Ms found for C1l6H14N60 (M+H)+ 307.1. 10 Step 4:
[0310] The above prepared conpound (48 ng, 0.16 mol)
was dissolved in 1.5 nL ethanol and 3 nL Hcetic acid.

To it was added iron pomd 5 ng, O. ). The
mxture was stirred at 8 or 2@ m nf an§ dil uted
with water. It o\as o prep HPLC
to isolate

1-(4-(4-(amn met Ryl -i H i modazol - 1-yl ) phenyl
Ypyridin-2(1 -oHe 6-5. 15 MBS found for C16H16N40

(MrH) + 281. 1 _Spgp 5: [0311] The above prepared
conpound was ssolved in 30 nL nethanol and treated
with MP-carbonate (1 Ceq). The m xture was gently
stirred for 1 hr and fi SCHHEME Ghe filtrate was
concentrated in vacuo to glve t he corresponding free

an1ne (45 ng, O. 16 nnDI) Itf_ s 20 dissolved in 3 &N
o ||t was ad 020 mol ) an NW/\/S
stl d at RT. | n nt|
Or ot_hi opheng< EXY| i C aC|d 1-5 . 20
| I) was dISSO| ed 'n 3 n dry DVE. Tolli t s added
DI EA (36 L, 0.20 I) and HATU (76 ng, O
61 The m xture was stlrred for 10 min. It was added

t he stlrred solu en of the free am ne |n._DNF The
m xture tlmre faon,1 hr and subjgct ed
pr epar t|v LC o] |sofate theOtl/t orrpound \YS)

f ound 17C N402S (M+H) + EXAVPLE
— 525 chI ro-N-((1-(4-(5—>

-flu - oxopyri di n-1( 2H) - yI) yl)-2-(met hyl sul finy

[)-1 Himdazol - 4-yl)nethyl)thi ophenet2-carboxan de

(64) and

5-chloro-N-((1- (4 (5 quoro 2 bxopyrldln 1(2H) -yl ) phen
yl)-2-(nethyl sul f m\dazo

4- yI)nethyI \\Iooh anlde (65) 82 WO

2007/ 1 r 1 200 /O 262 0 O=S~00;SN C &
J~ N' P N L NS CIOF Ny SICI OO [0312] A

5-chl OR&& N- ((1- (4-68odophenyl ) -2-(nmethylthio)-1Himnm daz
ol -4- yl)nethyl)thi ophene-2-carboxam de (50 ng, 0.10
Swp]nnol) 5-fl uoro- 2- hydroxypyridine (30 5 ng, O0.26
-hydroxqu|noI ne 0. 069 mul)

and
[0307k2¢C(% -logephegyDyrsion-gedgDyone 6 1 (200'mg, 0.67 mmol) was dissolved in 4 mL
DMSO in a sealed tube. To it were added 5-methyl-1H-imidazole-4-carbaldehyde (300 mg,

2.7 mmol), K,CO3 (470 mg, 3.4 mmol), Cul (65 mg, 0.34 mmol) and 8-hydroxyquinoline (50
mg, 0.34 mol). The mixture was stirred at 130 °C for 16 hrs. The mixture was diluted with
100 mL acetonitrile, well stirred, and filtered through a celite layer. The filtrate was
concentrated and subjected to prep HPLC to isolate 5-methyl-1-(4-(2-oxopyridin-1(2H)-
yl)phenyl)-1H-imidazole-4-carbaldehyde 6-2. MS found for CisH13N30, (M+H)+ 280.1.
Step 2:

[0308] The above prepared compound (120 mg, 0.43 mmol) was stirred in 10 mL methanol
at RT. NaBH4 (25 mg, 0.64 mmol) was added. The mixture was stirred for 1 hr and
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in DVMSO (2 nL) was degassed with Ar before being

charged with Cul (14 ng, 0.073 mmol). The m xture in
w@2@®easam® t ube was heated at 130 C overni ght. PET/E82007/068262

bei ng cool ed down to roomtenperature, H20 (5 nL) was

subjediid Goprim PR amTEe GO AEP e hg agingol R
yl)phﬁlgﬁﬁw&lh%llqj ~ohd 1§35 Mg @olﬁla%ommﬂqﬂw@&}; Z{mx@i)} %8 1DIVF ( 3

solution of oxone
Step3(‘2 m.) was added. The mxture vvas stl rred at room

[0309&?%&)(&% rg({ Fén%@ untiégO %% g r I fs Istgg (f % m;:%cgt%mmle

and 4 pAIOthieiy$ chiMd& OThé)mamﬂreSﬂﬂ sOrredifdd, 1 @anﬂ&bﬁ@hﬁateﬂ@ﬁ vacuo. The
sulfoneé@ 491.0 and 493.0 (MtH, O pattern,
dry regigpe ys thep dissglvesimvp IBMS@ che Brsrdggdsoduin 321de (10 eq). The

i MU GEORN SNl NSV ST U el
5-meth@6)H-amdlazol-1-yl)phenyl)pyridin- 2(1H) -one 6-4. MS found for C,4H;4NsO

- ro-N-((21-(4-(3-fluoro-2-oxopyridin-1(2H)-yl)phen
(N“{6T§Bé?(neth§fsuffogyl) 1 FFIH]daZgY (2 -yl)p
Swpgﬂ yl ) met hyl ) t hi ophene- 2- carboxam de (67) 20t q, ' F

0O 0O=SFOOSNN NH1IMN N/NH1111 S" "C Y<1 C
[0310D (hhe pbavegrered sqropamgf(48 mg, 0.16 rnrnol) was dissolved in 1.5 mL ethanol

and 3 s L ée%% %5:1% t(T(ﬁg} %?%%1 91]8% v&)delz %ﬁ%(}{lb&l) ]Tlﬂ_edmfgx?‘g was

ene- -car oxa

stlrredTﬂ[ﬂO)"C f3r 20 trod @ndZdﬂ[lMétl[ ARK IS)%Itdrd Ilmas( fﬂ@br&ﬁaﬂmsubj:bcﬁéa to prep HPLC
qui nol i n

8- hydroxzr é
to lsolr@doéf( mej] 5lor5nm6qhyl imisig) Q’I)RE‘}HMQ’“@]@g%@gé‘Qne 6-5.
MS fo\’l\fnﬁtfglﬁémﬁhﬁ\?b MRBiAGGhar ged wi th CuI (28 ny, 0.15

ture in a sealed tube was heated at 130
Step £ overni ght. After being cooled down to room

(0311}, FRE S Pod M opi SrERo U B o RRRE R St T Ranp! g reated with
MP- chBgﬁ’de@E g}}]' PR Bix®@t hehs g@ﬂt _I}f@?rreda”gr V& 200kl 178 filtrate was
PCT/ US /068262 [0315] a solution of the solid

concepiRatedygy v@u@@gmme)cqm@smvﬁlqyﬁemnma (®ongtq. b@]ntmolbxlé s

3 add
dissoll GO, TR RS TP b TR Glhal YR B0 g e e
meanthvas, 3- ﬁﬁﬁroﬂﬁbpﬁdn@@ &ybdﬂ@héiaha 195 (Ba rh@t(h20 ﬂl@ncﬁ)l‘ivﬁpdl@so(l\?ed in 3

sul f oxi de products, 507. 0_and 5009.
mL dry F @0 ibaes added DJ%A @gwlo A, mmol) a@dihAdTUéwmg, 620 rnrnol)
The H{I%Fé whd stRANEE T i 1 Mk bR a6 ne FANRbFtiBA of the free amine in
DMEF. The mixture was stirred for 1 hr and subjected to preparative HPLC to isolate the title
compound. MS found for C,;H;7CIN4O,S (M+H)+ 425.1, 427.1.

EXAMPLE 52
5-chloro-N-((1-(4-(5-fluoro-2-oxopyridin-1(2H)-yl)phenyl )-2-(methylsulfinyl)-1H-imidazol-
4-yl)methyl)thiophene-2-carboxamide (64) and
5-chloro-N-((1-(4-(5-fluoro-2-oxopyridin-1(2H)-yl)phenyl)-2-(methylsulfonyl)-1H-imidazol-
4-yl)methyl)thiophene-2-carboxamide (65)
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5-chloro-N-((21-(4-(5
-fluoro-2-oxopyridin-1(2H)-yl)phenyl)-1 H i m dazol - 4-

wQ@ kgomastiyd ) t hi ophene- 2- car boxam de (68) O N NEN/HSI07/668262
Cl O 10 [0316] A m xture of
5-chloro-N-((1-(4-iodophenyl)-1Him dazo 4 yI)rrethyI)
th| aghene-@«s’car boxani de 1-6 (66 gy,

uor- h)groxypyrl di ne (46 0 AO
dr \/ Nll e 10 0. 069 |-|(50/
as 0

Eel ng charged vvithOCu]'S (é‘s ny, I:O 079 mml) The g
m xture in a 15 seal ed tube was heated at 130 C

o o ﬁ-ﬁ%ﬁ%5?%*%”1}39@@ft%§@?0§y%§%§%%4-

yl)me(H‘ﬁ)Hno@enB&t-daeHSdk)amuﬂd)@mZl]lg,'Uhlﬁé) 12oPO Stk rd-B- htylihe)xypyrldlne (30
follow ng Table 1 may be prepared usi ng _net hods

mg, 0ZPrmmap. FBydipnyaEnol6¢ 40 meafl0R) MmalyancKsli: (langeh0 mmol)

in Dl\/gs)%% Eﬁgﬁ@& %/ag % edNin%( Af%gﬁggbilﬁgglﬁ? rﬁg@gﬁ %141 I(lg 07'\3I mmol).

The nhiktykd llr[mtdeyllebl tibicopdsereeted a1 30 IC N(e,rmghi AT heargbmmh:m dden to
or o- \-

room &qnmpaar(t)gr)é, %gg%gb‘j) WS (aéde(c%%}lfg(ﬁ,;gg Mcilm}aﬂ_o&,(%h was collected and

dneduﬁxmu%ﬂwo)glde dhdididaag))-4- 0 O yl)nethyl)t hi ophene- 2-
car boxani de N,~NSC O 84 W

[03 13]206‘25/211@1@11)9 BTy 982 @8% s B8.980 mmol) in DMF (3 mL), a solution of oxone
(145 mg, 0.47 mmol) in H,O (2 mL) was added. The mixture was stirred at room

temperature overnight. It was then purified by HPLC to give both the sulfone (5 mg) and
sulfoxide (4 mg) products. MS 507.0 and 509.0 (M+H, CI pattern, for sulfone); 491.0 and
493.0 (M+H, CI pattern, for sulfoxide).

EXAMPLE 53
5-chloro-N-((1-(4-(3-fluoro-2-oxopyridin-1(2H)-yl)phenyl )-2-(methylsulfinyl)-1H-imidazol-
4-yl)methyl)thiophene-2-carboxamide (66) and
5-chloro-N-((1-(4-(3-fluoro-2-oxopyridin-1(2H)-yl)phenyl)-2-(methylsulfonyl)-1H-imidazol-
4-ylymethyl)thiophene-2-carboxamide (67)

o g, COQM

[0314] A mixture of 5-chloro-N-((1-(4-iodophenyl)-2-(methylthio)-1H-imidazol-4-
yl)methyl)thiophene-2-carboxamide (50 mg, 0.10 mmol), 3-fluoro-2-hydroxypyridine (30
mg, 0.26 mmol), 8-hydroxyquinoline (10 mg, 0.069 mmol) and K,COs (70 mg, 0.50 mmol)
in DMSO (2 mL) was degassed with Ar before being charged with Cul (28 mg, 0.15 mmol).
The mixture in a sealed tube was heated at 130 °C overnight. After being cooled down to
room temperature, H>O (5 mL) was added to induce precipitation, which was collected and
dried on vacuum to give a solid (34 mg).
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No. Structure Name 71 OH (S)-5-chloro-N((21-(2-(2, 3-

di hydr oxypropoxy)-4-(2- -,"1 O H oxopyridin-1(2H)
wQ@bkdophanyd ) -1 H i m dazol -4- 0 yl) net hyl )t hi ophreBUR2007/068262

/- N Hcarboxamde N/ N,~NSCIl 0 72/

N CH
[03 ISg glhl oqro twnfgf %lpq)( soh}i%? Xﬁr &I)(W? %%‘gh 14?1]\/%_@ IHH:{ gzsgﬁmgn Qf oxone

i 3 0
o P Y VRO DD o]

tempepatorsyaviediight 1 (24)s-thed gur)fpddnyHPLA kb givie dathothe qulfoneN2 Iﬂlg) and

sulfo%%{ﬁe@tlgy &%%@t% @OIE:%%IZ c?g)pv:ﬂ @PR} (g/lﬁ!l élapa?t%xnarfro]r lf0 ne)7fll9 IN) and

493 .0YMHHE (( DX apior kdifdkidd)2H) N yl ) phenyl)-1 Hinidazol - 4-
yl)methyl)-5- - N H chlorothi ophene-2 NN,, NS C

carboxam de 0 75 O 5- mlﬂzé‘él (4-(4-fluoro- /- N

yl ?Xﬁ%@% (q Altg(m'ﬁd%%%‘? 0%0‘191‘1'\@ é|(2H) -yl)phenyl)-1H-imidazol-4-

yI ) met hyl ) t hi ogiasyBthidphers-Dexdakaaidéqos)
5-chloro-N-((I-(4- (06 fluoro-

Ol

[0316] A mixture of 5-chloro-N-((1-(4-iodophenyl)-1H-imidazol-4-yl)methyl)thiophene-2-
carboxamide 1-6 (66 mg, 0.15 mmol), 5-fluoro-2-hydroxypyridine (46 mg, 0.40 mmol), 8-
hydroxyquinoline (10 mg, 0.069 mmol) and K»CO3 (50 mg, 0.36 mmol) in DMSO (1 mL)
was degassed with Ar before being charged with Cul (15 mg, 0.079 mmol). The mixture in a
sealed tube was heated at 130 °C overnight. The mixture was then purified by HPLC to give
the titled compound (6 mg). MS 429.0 and 431.0 (M+H, Cl pattern).

[0317] The compounds in the following Table 1 may be prepared using methods similar to

those above.

Table 1:
No. | Structure Name
69 H5;CO, 5-chloro-N-((1-(2-(2-
methoxyethoxy)-4-(2-
2 oxopyridin-1(2H)-
0O @) yl)phenyl)-1H-imidazol-4-
J /<N yl)rnethyl)thiophene-2-
N N AN /\ carboxamide
s” Cli
0]
70 OH (R)-5-chloro-N-((1-(2-(2,3-
dihydroxypropoxy)-4-(2-
OH oxopyridin-1(2H)-
yl)phenyl)-1H-imidazol-4-
O O yl)methyl)thiophene-2-
boxamide
/ ' :{ N/tN H I\ car
d AN
0]




N 2-oxopyridin-1(2H - N N, yl)phenyl)-1 Him dazol -

Il 5 C yl)nmethyl)thi ophene-2- F 0 carboxam de 85 WO
WQO®71331979 PCT/ US2007/ 068262 No. Structure MNBES2087/068262

5-chloro-N-((l-(4-(5- /- N hydroxy-2-oxopyridin N N~

NHZ2H—y ) phery—3H—H5C—+mdazel—4HOO

. tﬁ\’/‘Ft‘l $i ophene-2- carboxani del Nameq

57Eh or o- N- ((L,OHA- (6 N hydr oxy- 2- oxofSyordileromN-((InN2-(3-
-yl)pher§l)-1 H ' 11 5 C i dhydbxyprepdiyp4-(2-
t hyl )t hi gpHBO¢ 2- car boxam de| &pidiR-153H)-0318]
Thi s| exanpl e N lustrates nethods forylghahydat Hagnitiim]-4-
oundgyof t invention, al ong wWijhcth@stidphenc-2-

i oj—guch gagsays. The in V| t&ep@Rhidd Vi vo
ng/Eng\] Mti f the inventive

0 be t @pAr|i ous procedures

known in the art, such gg a test for their ability to
rphibit the acifvi t% of human pl asma5 Eﬁg;CpN {(p_(z -the
pot gnt af finifi ey ¥or human Factor 1111041 1_4_ -
exhi|bi tegp by %€ inventive corrpoun ure
by an o wakue g n T | C50 v

concledt r a4 i HN \conp lfi%ZOl -4-
pr ovii 0#Ahi bii orf ' 6 "CF ct 8‘11%/%| c

actijvity. The 10 smallerg he | C50 va‘FalrJ Xa e nor e
actilve (potent) is a corrpound for |[i nhi b| ting Factor Xa
aggijvity. [0319] AHin vitro assay| f®chldai-Bei(l@@&nd

measiuri ng i nhi on activity againsiyd QfidiaB-k5-4-@s
fol ljows: 1C50 NG Determ nati ons: oxob9ri HbIS(QH te:
ate S-2765 (Z-D Ar % h¥q

ol-4-
rO"HNaphar”a V‘éSt L )th%ﬁwne-z-

— N N\)\, N cl carboxamide
@)
74 NH, N-((1-(2-(6-aminopyridin-3-
/ \ yD)-4-(2-oxopyridin-1(2H)-
N yl)phenyl)-1H-imidazol-4-
O — yDmethyl)-5-
/4 <N 4 chlorothiophene-2-
CN NN /S ) o | carboxamide
@)
75 @) 5-chloro-N-((1-(4-(4-fluoro-

i _CN_O_NRN y 2-oxopyridin-1(2H)-
— \« N A | yl)phenyl)-1H-imidazol-4-

S” "Cl | yDmethyl)thiophene-2-

O carboxamide
76 O 5-chloro-N-((1-(4-(6-fluoro-
J N _@_N/: N H 2-0x0pyridin-l(2H)-
— \/&/ N 7\ yl)phenyl)-1H-imidazol-4-
= S” Cl yl)methyl)thiophene-2-
) carboxamide
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Enzynme: [0321] The human plasma protein factor Xa was
pur chased from Haematol ogic 20 Technol ogi es (Essex

wqQeoecti3iamy VT). 86 WO 2007/ 131179 PCT/ US2007/ 0PBR622007/068262
Met hods: |1 C50 determ nations [0322] Al assays, which

are nar'Fr\rrmrl |n OR \nnll mr\rr\f|+ar nl a9t ac nmpaciira
AT U I, LA A% A% LAY

H
rN(ht ﬂﬂwtpl‘e activity of the enzy ME~t or Xa) bv

far| ovm ng | eavage of a par anitro $F]@1@f%@d1(1'643(%

subsit _:._ used for hyslr@tyeloyeonyeidin-
assays NT bu JA&B e (20n\R2H)-yypheniyboHA
NadCl CaCl2, 0.1% Bov nqss cum aintidadon4{ BSA) , 5%
Di rrethI y Sul foxide (DVB@ pH 7.4) ehPGthigphbne-2-
mcriotiter plate, inhibitor was serl@&?:n aflidauted to

give a range of final concentratijons from O 0OlnMto
‘ \Ar\l I o AMAIDY O INOC Q D\ I

100 Nl i cat A oot o

XL Vi LIU'JI U 2% 19> oOCUT O Ul VWCT T S VVCT U S IL I \JI
weP1]s wifhout inhibitor were includ e%aﬁlﬁﬂ)z' n 1'\%‘@
addeld/ o.\fi@aq\ll ‘N(f@ct Xa 10 |coREENDr ZoReRyTdin-
1nM|, p Vm\gw r 5 secHﬁH%YBﬁblerD’HeH{-

i ncubat ey for 5 mnutes atS ra@bm t enpudamoltde. S2765
was |added (100 gM final§ and the p| atlgmethgl)bpkenc-2-or

5 segconds (final volune in each weldarb@mamz@01). The
degrlee of substrate hydrol ysis was| neasured at 405 nm
onma _Thernomex ptate reader (Wotecutar DeviTes;

Sunnyval e, CA) for 2 m@w%w 'Sl'gle initial velocities

of substrate cl eavage for each range of

10318}, Aol SRR TP BE bl Pasbo S g Pfaf ¥ invenion.
along $AfH MR8 obtal k@ BRSRAREEKs Crhépriivednd oM é RemieBadidr X9

curve-fit, corresponded'to the concentration for half
actwlmaf rHed inverivsi compauiEdscBo pe Ketegraingd by vatiowrprper3ags kipen in the

art, sukc): P? é }[eesgfoggtfelr ﬁ’ll(tté'g%f?ﬂhi@ h%sact(i) i@ﬁﬁ%@%ﬁﬁ% nﬁﬂr Xa. The
potenCafhidics orhnRAaGas800 &a 1ﬁ1h|b1?104)exh1bft6d Bptheethventive tohpbaids can be
plate, inhibitor was serially diluted in a duplicate

mea&g@(i by N {fes valug fingiM b Hherlangeles isthqeancedfdiondinlbpisthe
compiffFeqm b BN PR L0 BoMbE A CAR K BlordRattSlctiBhy. The
small@ahe By value,ahe motnddtivegsotadiiad domponad ‘fﬁl thisbitihg&actor Xa

substrate S-2765 (final concentration = 200M was
activiyyded and the degree of substrate hydrol ysis was
[0319]EA5165hrRhssqy fo‘}Qi@fému‘Pg"arﬁi &B&ﬁﬂﬁgﬁﬁn‘tﬂ{l@ﬁ geth @9 I8RinktAracRr Xa is

m nutes, using Softmax software. Initial velocities
as follomBD/ mi n) were anal yzed by non-linear |east squares

sionip the Plate K, software (BioKin Ltd,

IC5”“ﬂﬁ§ggﬁem%7P Rasmic, et al., Analytical Biochemstry
Substé®b: 62-67, 2000]. The nodel used for fitting the

i nhi bi tor dose- re&onse curves was the Mrrison '
[0320p q The iswhptraimS-2 3ppei-BraraGhr-Rrg-pNAS Dasisabiaipgsdronr Aliapharma
(Westc&’l?es% OItf was cal cul ated using the follow ng 30

Enzyme:
[0321] The human plasma protein factor Xa was purchased from Haematologic

Technologies (Essex Junction, VT).
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Ki * Ki=1+ [S] Km 87 WD 2007/131179
PCT/ US2007/ 068262 where [S] is substrate
w@oovcasitirat i on (200gM and Km the M chaelis cP@iBUS2U7/068262
for S2765. [0324] The follow ng exanpl es exhibited
ctor Xa I C50 values |ess than or equal to 100 nM
Methﬂ&‘lz, 14, 15, 18, 21-27, 30, 32, 33-36, 39-45, 47-53,
5968 YetBhikdionand 64-67. [0325] The fol | owi ng exanpl es
exhi bited Factor Xa |1 C50 val ues greater than 100 nM
[0322hna\ll Bsiysswhichare BO®rmiAl in 76-wel miz®titearmpdates mepOB2 fioteolytic

i LR A B R 5 o LR
substr@t% J&e abshy bafrer @RE f&profcsHME bﬁa?ﬁwb@@ﬁgbu@w QN (20mM Tris,

used |n the rat investigation. i ntravenous

ISOm%HaGIr amM eaf-l2, 94 %JIBQéméﬁer@@lr?é@Hﬁ@l (B(SA(), 5% Rimgthlp Sl(llfgglde

(DM@/I#E7 4. eﬁlp e&é ]wég (9¥ b@%ﬁ 8?3{‘[? Qr?l{lgﬁar ef‘l\{ ;?'8 Rfted' B3 give a range

of ﬁnﬂ&bﬁ@iﬁhﬁﬁbﬁs&l’orﬁﬁ) 0 n®1 tgy/oniM V\thhc&tef $dﬂs&bf V@d!ﬂls@f/ere 9sshged and
The PO dose was suspended jn 0.5% neth Icel | ul ose at

control gyedls M hgEs BAVHPT PO ipgpdqd. ]Wzb’ﬁleé" Pieded 191gaeh wellAguctor Xa
conce[lﬁe%?(ﬁl] I; ),ttH§FQ%gw%> ?&o‘ﬁqy andRER ggat%&) d’f’%smmutes at
An 1V an PO

al SO usea. npoun
room &emtpebatOremp2K e, wae sgaled t(l Gk myl) ﬁM)saqdrth@pIa&adwasTdhekdn\/fod 6 seconds

f la djin th
(final $5 i 8% kD 2o et s Shrdm i oot b i is 8 peganged at
405 nhlrbnoa ’ﬁf{erﬁ%hﬁxlp?&é lrééh&s(@/lcﬂéc@arw&@t Slﬁlthﬂe C@A)lfog 2 minutes.

my/ ML with a final pH approxi mately 3. udy
The irbaglivglocit®s o6 3@Bjrata Ciaatvwe (@fORinxin jydiprecaSh rangs @f [I’éu%l@]

rat.s n from Charl es
conceh Gy giie daeg Agr g Htem i P inaf e s engbigis software,
The phragi®tdVar, dbiaddd B B@S@w’lﬁﬁg cirNefit FeoriBgsoRd cd\b) the Beh dehti & fon for

mal e rhesus nonkeys were utili zed. Al sur gi cal
halfﬂWU@@d@hlb@OnrﬁI%@k (fenoral and jugul ar vein

cat ons) were perforned 8 days prior to
?{tP ?1(5)%5'% n the study and rats were acclimated

[0323] n Tthe l&Sﬁy%uﬁfalyﬁ)r pii$ edrich of bdshyd way Hepes bbEfged welire: (20rnM Hepes,
acclimated in 25 house at |east seven days prior

150mfiE NpbD S5 Oy EE et 71 T O iy Cagt gt inhibitor
was serrall lcﬁlh%é&ﬂn gfdubﬁgat§§éﬂ gYWeNEﬁ%@% 8 L %b F? ﬁﬁﬁ]rc% Afﬁﬁl%ﬂ&ﬁsefgom

y f-site contract tory.
5pM tarBiutvhl €omteole Wﬁmeuteldhrfortmnﬁé%twhélsaﬁvte&rmolmdecp r Tlor enizpmst fadtpr Xa

(inal e LIMIASS G5 BB eS| BCURITA T-2000 el
conceﬁ@&[ﬂi M@@%Mpﬁaﬁacﬂd%d hayth deghée - ahkst@dH yasol{8s Q‘a;Mneﬁsered at

the norning of experinentati'on, 30 animals
405nrwen@ Ih@rrgtbmdx PIREet refdanberal mames; ugog &oftlmwswwaf): Wrefial velocities

(rnODgrmn% werk 1 yzw?irb% neo)r(lthenrelar relas sguares regression in the Plate K; software

(BioKin Ltd, Pullman, WA) [Kusmic, et al., Analytical Biochemistry 281: 62-67, 2000]. The
model used for fitting the inhibitor dose-response curves was the Morrison equation. An
apparent K; (Ki*) was determined. The overall K; was calculated using the following
equation:

_ Ki*
1+ﬂ
Km

Ki
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and attached to access ports. Dogs were wei ghed and

shaved at bl ood sanpling and IV dosing sites (along
whewh/1zaphal i ¢ and saphenous veins). 88 WO 200/¢ /8339068262

PCT/ US2007/ 068262 [0331] All animls were dosed based

on_i ndi vi dual tbaghts wth a PO % (l:ulurre of
whereS] ggubpepta ronoentisiogd 24 sl fmehe 1@8@ IpEonegpnt Eﬂr&;aﬁ
|
103245 TR SRR E cLRAALDGEH L P o 18 il &gl o 100
nM: 10al2, 14loig, 18 -2TBAkey 33;3@5@%{46; 4/eb3,.5581 0 6 d- 6@aami @667.

I entrifuged for pl.at and
[0325¥AB§F3P??1E>@~153 agﬂ%p%gxfgwﬁ? Xed 65@%3 .areaéf‘aﬁ%ffneloo nM and
lesstlﬁﬁ%bﬁ%ﬂ\/{; 1RRab, v¢ ing48anpl es were collected on 200 gL

of 2% boric acid fromanimals in the 1V group at 0

[0326{ oVide |ﬁq)lg1w1)1g cd@anplanckpbitdddiactor XadEo hdges.grester than or equal to 500

) IIe n,ti r ume and water consunption
nM: %y’r% 3? 39%%? %é Ihd\p; es were stored at -20 C
until sanple anal ysis. FSeapir.A\8&! ysi s 10 [ 0332]
Plasma and urine sanples were anal yzed for Conpound 10

[0327§ O HolAd 1 @Ryal %séaqnahe tak ﬁfx&bsilglﬁh&o NRh %f@@must(wﬂﬁm oral (PO)
mass spectronetry brief, plasma and

dose afiGavepousd Afi(&8 a%édé ngg/b@ém@twe&wawg@rmerd GhstiMadoppvas
solubli}lz?& St()? ﬁﬁﬁaf)gm n%g@a aarl Iggl\?seen ratf ﬂe%ff) S¢ P&@Infd vwl} eﬁﬁ Plal pH of

5.13. ﬂlhetP@'ldidsélvd'a@ sﬁ@i&h@édﬁh%%%tﬁb@édﬂulos@fm a concentration of 2.0 mg/mL

N 5-chl oropyri di n- 2-yl car baonoyl ) - 4- net hoxyphenyl )
Wlth&ﬁna(lﬁill\@ ®i net hyl car bani ni doyl ) - 2- f | uor obenzami de,

[0328§”|P‘8?*e§r0@ﬁ sp i oRANE) Sy fic B 10 il SSETEARTY 0 doscof

Compoand &9 qi. W)lgnd ﬁll)engﬂag rsdpaoidhad . Wéﬁhﬁepmd(tTheeIWMe was formulated
vortexed refrig at 4 Cfor 30 m es to

similagly)tg pa¢ 4 tﬂée 13t %ft@(%a? /SPE@?B‘? Fat 6. TRECHGRE a8 Stepgnded

in 0.5% ﬁl&ﬁ&ﬁgllﬁlﬂﬁ@at% Bicihliofof 1 854 S%ﬁ’i'ﬂ fo’l{tl@E ?ina of éﬂg%)@ﬁﬁtely
was Injected onto a Sciex API3000 LC M5 equi pped

350.with a turbo-ion spray source. 20 Corrpound 10 and

Stud I\izg 2&4 5-chl oropyri di n-2-yl car baonoyl ) - 4- net hoxyphenyl )

udy. N- di met hyl car bani ni doy! ) - 2- f | uor obenzani de vvere

separated on a Therno Hypersil - Keystone Befasil

[0329} o |Atofel o4 sis halq §pragns-DaleympsHar3 éeslﬁ&gﬁovp):from&}@tfl@ﬁ River

Lo OYTREALS S0 o LR 000 EO A TR L2
Rose, pHgsand tRreg tnbbifoausnhonkagh o cicnutARd. aadtsargital pfc&):dlires #Q%

blle phase. B (prog ra d over_ 2.8 25 ninutes)
<fem0ﬁak Hreales vein qahisterzationg Wer%eafotarp%ééeys war(t‘e:aﬂb%ﬁa in the

study %8 ra‘f@&z@re'ﬁ%@lﬁﬁﬁt@&i in-BOREL BHayl PRSE o UiLERRNMTFod (Rore ac’DC‘fll%lated in-
product ion (N (2-(5-chloropyridin-2-ylcarbaonoyl) -

houseraetdasmymredwls pride (ONjtNizdiioreartiy era résamicdital thy | c))lo’nyfat t]n@ rob
analytica

compFRETE B8NS BB VSRt T Reigustfd By A B llefe Bt M ratory.

[0330?53')59 zﬁuﬁ@ﬁﬁ%ﬂ@ thsled fﬁ‘&ﬁ‘%rﬁffeﬁ{doﬁ@ﬁlobﬁi S iRiakiOMRS two hours
imt of quantltatl)v\é\s were reported as < 0.500
@enw

post-deg¢ (ApproRifaatelyia) heass sarevided ag pigum oAll animal rooms were
ona 1@'11% g gl%l(daﬁgéyc‘l"es (6 A.M. to 6 P.M.). On the morning of experimentation,

animals were weighed. Rat femoral and jugular (IV only) vein blood lines were exteriorized
and attached to access ports. Dogs were weighed and shaved at blood sampling and IV

dosing sites (along both cephalic and saphenous veins).
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cal cul ations. 89 WO 2007/131179 PCT/ US2007/ 068262

[ 0334] Conpound 10 pharmacoki netic paraneter val ues
waoweg/1gdarcul ated by nonconpartnental anal ysi sPOf/US1967/068262

plasna concentration-tine data usi ng Watson LI M5

oft version 7.1). Term pa rate
1033150 A0} S bier dSvee i om B bl wEehBeniit O dhfdrerabgme of
5.0 rnUk% HeR QVQfolﬁs' d@)@@(lolﬁﬁﬁr&' 39 A0/1Qf B1B& QatpEBNere obtained on

| ogarithm (1n) pl asma concentration 5 versus tine

3.8% d§€ (thtdn]gtlole)rqnenaQ4,pﬂﬁaged 96 hourepepbd pnsi-dosing for the rat, dog, and

oncentra rofi
monkgE PPrrEly oy TaR Sl RRRTPL plals®h BoPfptayma, and
resultiNp@Rasktiadeds stdied Bl -26 M@ unfPHEEII Addllysd-Rdt iBin® kathple€were collected
UC) val ues were estimated using the |inear

on 209 pdpd28b berlic aqid &om migalslin thellVegovwertd) @akmighat é6, #nddh hours

the.time of t

post-dogTeAPeBefiaf bRl bl AR el SRy Ao yasgrprdgd. Urine

samplef@efeliored at 26 °cCanfiesRNshngysi/Cal | and the last 10
det ect abl e concentration divided by k. Systemc

Sampd¢ Anplypise (CL) was cal cul ated from |V Dose/ AUC(o_i nO.
Vol une of distribution (Vz) was calculated fromIV
[0332Po Q?daisfﬂa anAlﬂﬁ(le samfils weNalnalyeedfor iomipoiubd 10 oon@htration using a

ﬁquidf%ilea ﬂ%rap eﬁar@/esﬁ %ﬁ@?ﬂ?ﬁ%ﬁ%&é‘w@@ﬁ)oﬁ P’aﬁﬁpl(déﬁ%ﬁl)‘d urine
sampl@éggfefe' \}ﬂﬁcets&drlﬁ%% v%l?éaé{cwm)ﬁlt\ép Gt (BOQLH! e‘gar‘?eﬁl Inc., Palo Alto,

Per cent age or |oava ablllty
CA). @dkmuwaﬁ@ﬁmhmsmmpbng@hmmem@ﬁmadaﬂh@m&mnﬁﬁbmnnﬂnhmgﬁﬁﬂnghnL

of N- Qe PP o e+ s DBHBN T N rab es 2-3
dlmetﬁﬂgat{)gﬁmﬁ'dgy'l? QSﬂLQﬁszarﬁﬁikél £ terit]) @faﬁé&r@k 'A'H%ﬁlbt% of urine samples

paraneters of Compound 10 in rat, dog, nonkey
were difuted with mtasmaé)nﬁms maxdng ml&ltacamnmnledmnenmg]m@brba}l standard The

mlxtu?eg\ggﬁ?% EE rti) %lﬁ% %‘rIlZF og ?or L 1%1{1}#3 rg(lb glg%/xxe g(%ngr]ﬁg proteln
premp?t@g;é‘ﬂl | Tlﬂ&mﬂtﬁﬂ@wa@?ﬁéred]ﬂiﬁﬁa dehRll c30E:tiba PRllc SPRSfiltrate was
UC(o_i 110 ng*hr/ L 5404 1163 1622 363 2560 5998 Vz

mJect«r;d o @ SEBR A 380BLE/MS/MS equpped3with 3 tqrpo-iqy sprgy mum¢q<g

Compgrgih o L5y G Rory s Mot dryiendBishor -

dimethiylcat®ariirbid@gi$-2-MudddisenziNaiie arppasdparindbdn ambdl Hypasiil-Keystone
performed usi ﬁwvatson LIMS software (version 7.1).
Betas@@mrqqlgmnﬁéém Impapm) Fisker Agentife ddouse T X)hé ppbissphase

gradle%(t)ﬂﬁxetﬂrt‘e 0%{d09/(l>1m\6§ﬂe {bllla'gg Ac(lérSV)/% formic acid in water) and 10% mobile phase

B (0.5% formic acid in 90% acetonitrile) to 40% mobile phase B (programmed over 2.8
minutes). The peak areas of the m/z 411 — 250 product ion (Compound 10) were measured
against those of the m/z 470 — 342 product ion (N-(2-(5-chloropyridin-2-ylcarbaomoyl)-4-
methoxyphenyl)-4-(N,N-dimethylcarbamimidoyl)-2-fluorobenzamide) in positive ion mode.
The analytical range was 0.500 to 10,000 ng/mL.

Data Analysis

[0333] Sample Compound 10 concentrations below the lower limit of quantitation (LLQ)
were reported as < 0.500 ng/mL. These values were treated as zero for pharmacokinetic
calculations.
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Vz: Vol unme of distribution CL: System c cl earance Vss:

Vol unme of distribution at steady-state 25 90 WO
WQe®7n331979 PCT/ US2007/ 068262 Tabl e 3. PCT/US2007/068262
Phar macoki neti ¢ paraneters of Conmpound 10 in rat, dog,

oral .adm ni strziltl on det er.m

l0334ﬂo?€@g}'¥§§5¥ i ﬁﬁa’maaﬁ'afl i RSB SRS WHF £al R %go Rat

nonco@ﬂﬁﬁM&ﬁ{%@Xnal%psS@f tﬁggfﬁgréll gglgcegtr%ﬂo-&{ gm@ rdat% &Zn%g \Qat%@n Lax

softw@8 §0@sip084 ) 2 Termiaglelp0ndtiohd e consias| (k) wgs ¢ﬂ1¢1m_te<$ 8‘5&1@ absolute

12510. 5464..1471 42140 40 Al 110 n hr/ nL 685
value 61601004 9 i1 dey it o Bem il efb gt St Hsglgopgygation
versusl@9e dehy H 38 m3AAPhade StALIddmd c&&eﬁtlzﬁlo'ﬁ-ﬂrﬁe pbBild Apparent

Nonconpart nent al anal ysis was Fﬁ rformed usi ng Wat son
terminal W -4ids ¢(Tra valuey wers hrufatad as In@iko - Argepndas e Hagma | j f e

concefleih:ipe bilfe LRUET il Ak TR tmted IR SRR ( BloeBplute
AUC pivassaweenakntdtal fren tinse 0 td thre tieerofehe BBt deAlogdludoBeentration.
bi oaval lability 10 [0335] The present .invention

UCpnpvilaesswere salsbietedss thamisuphieacarresppndiag 4dfam and therayt
etectta 5 coﬁ@%ﬁmlﬁ?lq?%d l%? ka'sé/é‘t'eﬁﬁ*c L1arRE QM (fk‘i? v IEQI ula d frobrn v

odi nents o Is’invention. There
Dose/amjﬂ(@l% aVeldntchdtdidttiteit®agpe) whs td’]lcuﬂatbdhﬁeﬁi ]i\bDoseg[ktoAbIE(o inf)-
defined by the appended clains rather than by

Volunggafedistripu @&r%éw@te Wistanhealal ged fomdpl ¢ e%ﬁ{l 8&8119\91106 Time.
/ 0

s T oESETRfa l 0.SOO A 8T 00

obserfadlr Asgta@ntagRdraRBioRbaitdbilitly Wap edciNated by taking the ratio of dose-

normalized AUCg.inp) values (AUC/D) following PO and IV administration. The results are

shown in Tables 2-3 and the Figures below.

Table 2. Pharmacokinetic parameters of Compound 10 in rat, dog, and monkey after
intravenous administration determined by noncompartmental analysis

Parameter Unit Mean + SD
Rat Dog Monkey

Dose mg/kg 1 1 1
T1/2 hr 2.86+1.40
AUCa ng*hr/mL 5376+ 1186 1615+360 12550 + 5995
AUC 0-inf) ng*hr/mL 5404 +£ 1163 1622 +363 12560 + 5998
Vz L/kg 0.757+0.328  2.73+245 231+1.71
CL mL/min/kg  3.19+0.734 10.7 +2.69 1.66 £ 1.06
Vss L/kg 0.368+0.026 0.843+0.288 0.353 £0.059
Dose excreted unchanged in
urine % 0.248+0.019

Noncompartmental analysis was performed using Watson LIMS software (version 7.1).
T\: Terminal half-life

AUC: Area under the plasma concentration vs. time curve

Vz: Volume of distribution

CL: Systemic clearance

Vss: Volume of distribution at steady-state
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R6 R3 O (1) 5 wherein Zis selected fromthe group
consisting of: NNRla x'\ NR1a and RLRL RL Rl is

wa@edoeasyad® f rom t he group consi sting of hal ogenpCTZUSIP07/068262
al kyI C2_g al kenyl and C2_g al kynyl 10 R a is

cted fromthe grou onsi st dr ogen
TabIeS B kinogs Pargers f éomﬁa‘gﬁeﬂﬁ@ﬁeﬁ J¥Gend ey pigporal
adminigigtigp éatﬁ“{%’é‘ﬁ@ PEDPRPIYRIRFAROGBHYSS hal ogen, G _4
Par@h&¥ - Otad (U R4a, S(U) ZH4aMeéfr£<€®

/]
N\ C

Dos FN N -N_

RAD, C02R4

R S _&

Tl/2) o1 NTH . NOZEB& 3N 4 ONNA | and 4-N/-\
Toh | 0\ 0 O\ 03500200 2000583202 | 2002 0.00
Cinax PCT/ US2007106826288%e@44 each’/Iof+ ¢Tese ridAgl $\i§7enms
AU, opt ingfht/iy. s st D tut26do wi t H4bd enhdZ1t o 312140 £ 17240
AUGURst i tngeht/siLi ndegsondernuby selsdas ed4f7som tes@Laapso
AU@DNSI stiigrgr/efl. halgsgen, 12api no, 0093, + 58  algkyd + 3G4o g
F_ hal oal kyl %hydr oxsm 92391 al koxagsﬁqtsei ocyclﬂaé Mlgl

Toax: 161{?1%k&%é&h‘ﬂaxﬁwﬁfakﬁlyéﬁgem%&ﬁ from1to 2 substituents
Cos: M%ﬁ@%ﬁﬁ%hlﬁfﬁt@t%t ed fromthe group consisting of

AUC: AR08 the A @8¥entr bl 0X ¥ime gL Er ocycl yl ,  oxo, ami no
%F: A@Mut@&%g%ﬁé{ﬂlh the subscript nis an integer fromO to

2; is sel ect ed fromthe group consisting of 93

[0335] The present invention provides a number of embodiments. It is apparent that the
examples may be altered to provide other embodiments of this invention. Therefore, it will
be appreciated that the scope of this invention is to be defined by the appended claims rather

than by the specific embodiments, which have been represented by way of example.
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WO 2007/ 131179 PCT/ US2007/068262 S S S N\ S N\ NAN |
NI N'" N N, NOOON-OANAMN Al N ~I ~J ,
wWORN7/13110 KV ON ON\ ON\ ON=- HNANY NH, NJ  HNBCHUSI00 1068262
~ONNMNM O 2ON(NHNA LNOHN~-NH HO 0 OOO

~ ‘"~ CGANN ~pQof ,, SONOSON

WHA@E&%M@A sIsN J' ONNBONXOM ON NHN
- - ~NH ~JHN O, N\ ON  ONOMNM H\N-NM  HN NH,
HN 1. A compound having the following formula:

RY R?

)

5 wherein

Z is selected from the group consisting of:

e
o) N_R'Ia

R e
e O

R' is selected from the group consisting of halogen, C1.g alkyl, Cy.5 alkenyl and
Cy g alkynyl;

10 R™ is selected from the group consisting of hydrogen and C,_4 alkyl;

R? and R* are independently selected from the group consisting of hydrogen,
halogen, C 14 alkyl, SR®, S(O)R™, S(0),R*, COR*, CO,R™,CONR*R™, CN, and
S(O),NR*R™.

R* is selected from the group consisting of hydrogen, halogen, OR*, SR*,

15 S(O)R™, S(0),R*™, NR*R™, CO,R™,

O

< > /\ 7\ /\ /\
E N ,-E-N\_/O, E-N\_/NH, E N\_/o -EN\_/SOn

’ ’

’E'N 'E'N/_\O E-N/_\NH E'N/_\O and 'E'N/_\S
QA g m +Q

O -

2
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OOO ONN~"Db', OOO ~-ON s 0o o0ON94 W
2007/ 131179 PCT/ US2007/068262 R7 NOOOO 0 8 0 ON
w®e007MBp78 NN S") OJ O- and O oN RSN wher BATIUBH0TI068262
of these ring systens is optionally substituted with
froml to stituents |nde enden el ected f
the gr & R e Bie AR SRe Optt?n% éuﬁwute% from 1 to 3
substlhﬁh%q}ldl%bnde%tl% NEfe G Phrofrlth® oRlupYdonsi ey dﬂﬁélo L aﬁ*ﬂlno CB&% Cis
eterocycl oal Kyl, heteroaryl and
alkyl, (his-halohlésylk hm@loyy, @s. a&kmtlyklwwrowctld!alk}ﬂehqmrowyt and ltfmroaryl Cia
alky 1v\,hen R5 is then there cannot be an alkyl (or
Ybsubstituted al kyl) substituent in the 5-position of
t he RScidhet oRRMii§ uﬁﬁb@fﬁeﬁ%y hy(ﬁﬁFém (glr@uajl coptishaly aBstituted
of hydrogen, halo and Is selected
with frqrp fte ﬁéu@stﬁwt%@gme@timlg sskecw&mgﬂw gr@ip ) epngisiiyg of halogen,

a [ enyl, and C(O RO
hydro\%\%lé?%{lo#gﬁ%%%%ﬁal %P% ahh‘kﬁ%o? is selected from
the gr eigpubouiipt 8tid ﬂgm&fgehﬁtdﬂhdgtem and C1_4 alkyl; the
wavy |ine |nd| cates the point. of attachment to the
rest oR th¥lseiddeam ghe grgpp sonsiviipgateuti cal |y
acceptable salts, esters or prodrugs thereof. 2. The
conmpound of claiml1l, wherein R2, R3 and R6 are
hydrogen. 15 3. The conpound of claim1l, wherein R2
is selected fromthe group consisting of hydrogen,
Cl 4 alkyl, SR4a, S(O Rda, S(O) 2R4a, COR4a,
CO2R4a, CONR4aR4b, CN5
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and S(O) 2NR4aR4b 4. The conpound of claim 3, wherein

R2 is selected fromthe group consisting of hydrogen,
woreaohgB1179 S-net hyl , -S(O -nmet hyl, and - S( O 2- neCTY52002068262

5. The conpound of claim1, wherein R3 is hydrogen or

met hyl . . The compound of claim 1, wherefin R6 is

hydr ogg@n I 95 2007/ 1%%-9
PCT/ %ﬁ'}‘lﬂ NT “% cl alJr!ﬁN}'l wher ei n

R4 i ecteq Lygomth oup cu@stl ng lbjﬂhydr ogen,
hal oge, OR4a (O) R4a S(O) 2R4a, NR4aR4b, CO2R4a,

~"'N N o260 n arml \' N -|O erein°e h of
these sys aII tltwtzg{ka«'chgth from
1to N ubst It u@ )Jenden seI ect ed/fromthe

ar oup nsi st iwgNof haI ®jen, am 06, oxo, OF 8 ’alkyl,
C _g hal oal kyl, hydroxy, C g al koxy

het er ooyg/l oal kyd heter rygl and roar"&@~

al kyl ; qu}sub N%k ang ,‘ggh Rda
or Rob i pen hydr ogg a

_4 al
optio |y sub NEut ed NNlth hydr\o/>d<yl “al kK y, or
het er ocycl yl, and the vvavy l'ine p|/ﬂd| cat es the p0| nt of

attachme to bheg rest them)e
conmpou n.é.é echﬁc}j\h mthe

group| censistlin e hydr oxyl ,

S(O 7 S(0O 2 ’NH( O)2CH3 5 °

- Q(CH2) 20CH3, - CH( CH2()—| ,NOH NH2 NN NH
SO0--~ N-NS\-/ ) \-~ , and ND9 Toe conpound
of any of cl wher ei IS

optio ,:ﬁﬁs r%w \I\r#hq om bﬂmﬁ A@N ent s

i ndepqn : el det, ed o

G A AN B 4
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fromthe group consisting of halogen, amno, G g
al kyl, G _g hal oal kyl, hydroxy, G _g al koxy,
whedoensayel oal kyl , heteroaryl and heteroaryl - GICHUS2007/068262
al kyl . 10. The conpound of claim9, having the
7for mul a: 96 WO 2007/131179 PCT/ US2007/068262 S N\ N
N/ S O and pharnaceutically accepbabl e salts,
e ers an prodrbgs t hereof .Q 11. The ﬂi ound oO any

ofe o vvhere R3is 8 v Jor
priNgNAl St rN)m 1 \/subs(,qt.\ol NJ)e]?l s:sz

nd pend ntljy SG|EC) fts e group consi s f

haf ogen, no,, G~9 al k9 C g hal@al kyl,, hdroxy, ,and
C g al koxy, heterocycl oal®yl het er oaryl and
heteroaryl -Cl_4 al kyl; exd ubscript nis 0, 1 or

2. 12. The conpound of cl |m 1 havi ng the fornul a:
0~s 1000 ~j /I \ /zg OSSN\ N,~-NSCO OO

0, SNNN/ %SS C @O and pharmaceutically
acce e salts, esters and odru S re 13, The
where 5B igh sy Pl SRR BOP R s Ubsi e Sifilge] o Agpsituent
depSRIcBEY §dedié PP mIR: EREp 35R4Ing VT Hafddeh Ikd,/C Valoalkyl
Indep B A D O BB AR HaRdeRACRY ko ClRaloall
-NH-C(0)-C,_3 alkyl, hydroxy, amino, oxo, C,_g alkoxy, heterocycloalkyl, heteroaryl and

O
oA
A
heteroaryl-Cy_4 alkyl, with the proviso that when R’ is , then there cannot be an
alkyl (or substituted alkyl) substituent in the 5-position of the R’ ring;

R® is selected from the group consisting of hydrogen, halogen, and C,_4 alkyl;

R’ is selected from the group consisting of hydrogen, Ci.4 alkyl, cyano,
optionally substituted phenyl, and C(O)R9 wherein R’ is C14 alkyl or NHp;

R® is selected from the group consisting of hydrogen and C,_4 alkyl;

the wavy line indicates the point of attachment to the rest of the molecule;

or a pharmaceutically acceptable salts, esters or prodrugs thereof.
2. The compound of claim 1, wherein R, R? and R® are hydrogen.

3. The compound of claim 1, wherein R? is selected from the group
consisting of hydrogen, C;_4 alkyl, SR*, S(O)R*, S(0),R*, COR*, CO,R*,CONR*R™, CN,
and S(0),NR*R™.

4. The compound of claim 3, wherein R? is selected from the group

consisting of hydrogen, methyl, -S-methyl, -S(O)-methyl, and -S(O),-methyl.
5. The compound of claim 1, wherein R? is hydrogen or methyl.

6. The compound of claim 1, wherein R® is hydrogen or fluoro.
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OOOOONAOO Nomt N~N"\V HNNHNMN r~" N "z N
NN%BOCOf/ 0000 N~NAHN-~ONRIN~N'\ ~NJ R
w@2q07asid7®0 / U l- 5 L'/ 5 N wherein each of tPEEES00TI058262

systens is optionally substituted with from1 to 3

substi uent |nde en ed fromth ro
consi st'i ng eﬁ%@ %‘gﬂior}é:l?}[ I"‘E’S?fem B'Is %)ﬁgoéiﬁ% group
consm@lin YW h @ogéh IE@!O@@A o, MR@XS 0 ﬁ(ﬁ Q@R‘Zﬁ%’o COR*g

oxy; héteérocycloal kyl', heteroaryl
heteroaryl Cl_4 al kyl nydrogen or Cl -4
al kyl . 14. The conpo&% \otN clal 3 havi ng the
formula selected fromthe dgroup cén3|st|ng of O
0

0 N
NNNoni/\NNHH NCII\ICI 'YCS)lOO o)
ON-O NcHf I N dN-O 40 00 HANNON
HI SO 0/-~-Op Msf@mu HN/N

5 wherein each of these ring systems is optlonally substituted with from 1 to 3
substituents independently selected from the group consisting of halogen, amino, oxo, C;.g
alkyl, Cy.g haloalkyl, hydroxy, C;.g alkoxy, heterocycloalkyl, heteroaryl and heteroaryl-Cj.4
alkyl;

the subscript nis 0, 1 or 2; and
10 each R* or R* is independently hydrogen or Cy.4alkyl, optionally substituted
with hydroxyl, alkoxy, or heterocyclyl, and the wavy line indicates the point of attachment to

the rest of the molecule.

8. The compound of claim 7, wherein R” is selected from the group
consisting of hydrogen, hydroxyl, fluoro, S(O)CHj3, S(0),CH;3, NH(CH,),OH, -C(O),CH3,
15 -O(CHQ)QOCH3, -OCHQCH(OH)CHQOH,

OH
é—dN S—{ »OH = »NH
\ [/ , _<\__l\}_ N \ N 2 s

a &
LML RO
— NS
(@] , _/ — \O , and N
9. The compound of any one of claims 1 to 8, wherein R is
S
e
o
20 optionally substituted with from 1 to 3 substituents independently selected

from the group consisting of halogen, amino, C;g alkyl, C; s haloalkyl, hydroxy, C; g alkoxy,
heterocycloalkyl, heteroaryl and heteroaryl-C, 4 alkyl.

10. The compound of claim 9, having the formula:
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, N/ 0, 0 98 WD 2007/131179 PCT/ US2007/ 068262 O H
WOR07M3 @79 /= NH1I\ / N\ / NSO NCOC 0 0 CC1us2067/068262
H/ \ HO/ N\ / NNJS\ C OO HN~( - !'=N\ NS

G O 4-/'NHH2N( N\ / N'~-NS-d O 0 NBC-
WNN/\ OGN\ /S O O M - NHHN N\ /
N,,\,,NS-C Fozg— VNO-uNA (- =N~ H T

N~ NS C H\W-N\ / INS= 0NN oci

and pharmaceutically acceptable salts, esters and prodrugs thereof.

11. The compound of any one of claims 1 to 8, wherein R is
O 0
O
|
ons\)
or ;
5 optionally substituted with from 1 to 3 substituents independently selected

from the group consisting of halogen, amino, C;g alkyl, C; s haloalkyl, hydroxy, C; g alkoxy,
heterocycloalkyl, heteroaryl and heteroaryl-C, 4 alkyl; and

the subscript nis 0, 1 or 2.

12. The compound of claim 11, having the formula:

O
O,
Y ) i Y
S, N N
10 0] ,
O
< /=N
0=s§ N‘©—N Ho
\__/ %N&Cl
O
0 \\S,,O
/_< /=N ), /=N H
S N—Q—N BN« ,N‘Q—N 2 [ )
0 ) O
and pharmaceutically acceptable salts, esters and prodrugs thereof.

13. The compound of any one of claims 1 to 8, wherein R” is selected from

15  the group consisting of:
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é %—;Zﬁéﬁ T\b/‘“

wherein each of these ring systems is optionally substituted with from 1 to 3

, and ;

substituents independently selected from the group consisting of halogen, C; g alkyl,
5 -NH-C(O)-C,galkyl, C;ghaloalkyl, hydroxy, amino, oxo, C, g alkoxy, heterocycloalkyl,
heteroaryl and heteroaryl-C, 4 alkyl;
and R® is hydrogen or Cy.4 alkyl.

14. The compound of claim 13, having the formula selected from the

group consisting of:

0 0
/=N i’ /=
N \&H%}Cl N\=/N_©_N\K/H /S\ |
10 0 , 0 .
0 0
Co-O-Cin., OO
=N \A/N /S\ | L \&H /S\ cl
£
HN N’iN H
(. _©_ \&N /S\ N
o)
O
/=N /=N
i =)~ S A /- N-O—N\)\/H [
o) S ’ I ’
-Q O HO O



5 and pharmaceutically acceptable salts, esters and
prodrugs thereof. 15. The conpound of any one of
web@rns1119to 8, wherein RS is R7 "2r N 16N WIMEUSI007/068262
R7 is selected fromthe group consisting of hydrogen,
G _4 alkyl, cyan, optionally bstituted phenyl and
c O R9 mhereln R9 is G _4 %l an1Fo 1
0 nd efycl haw 9 \%xgiﬁ f om
on st' .\,v o108 vﬂi

311 1062 7/@358262 "o CNo\u\lyQCI NON

(Nyflci 0, 0 @WH2ZNk NrNHN\ / N N/ S C

and pharnaceutlcally accept abl e alts esters and

prodrugs thereof 17. The ouad any=pne of
H Wh n Zz | I egpj'l'rimn cl
/ ail'E%t %Pﬁggkh vL [ nn ﬁi
= IS ha og n g al kynyl and R" is hydrében ’

or methyl .

—/(O /~N
HN = H 7\
o) ___N-<::>*'N\¢A\er e
o) :
0
N4 AN W)
H,N / N‘@‘N/ N s”cl
O :
\ O
N—< AN 1o
O=&_—_-/N MAN s ¢
0 :
N~ <Ny
H,N— N NA N g™ el
g o) :
P /=N
H J\
o N~ AN n M\ (¢ N@—N/ N Ng
o) :
OH
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10 18. The conpound of claim 17, wherein Z is: HN gN

Hor "n 19. The conpound of claim 18, having the
wooromsa79 ONNNH/ I\ NN HO or OH _PeMUS20M/068262

f \\/ NAN\ 1T / 0 101 WO 2007/131179

PCT/ US2007/ 068262 and phar maceut i cal y accept abl e

salts, est®rs and prodrugs thergof. /The conpound

ofc |m17SV\/nere|nZ|s Rlls

\&éhwl / Thlq @~ 0 f el ag/mkg\g 7,

OF CZ g al kynyl angRi a i s Rydrogen or net hyI
The corrpound of claim 21, having the fornmul a: Cl O N o
aQ/N\ / NOor 01 and phar@geeutically

taes esters and Rro ugsot ereof. 23. A
\é\s\/m hvi\ngt aN\ﬁ\R/ZQN/N

@) @)
4 ~N 4 =

FCN@NM A QN@MH A
0 ., F ol ,

@) @)

OO, GO
S

HO o Cl OH 5 S

and pharmaceutically acceptable salts, esters and prodrugs thereof.

15. The compound of any one of claims 1 to 8, wherein R is

7
R

)
=

#

wherein R’ is selected from the group consisting of hydrogen, C1_4 alkyl,

cyano, optionally substituted phenyl, and C(O)R9 wherein R is C14 alkyl or amino.
16. The compound of claim 15, having the formula selected from the

group consisting of:
A\

\
4N N
/=N /=N
CNQ_N\)\/HM/(}CI CNON\Q\/H\"/[}\CI
@) , o)
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NRL R6 R3O (11) 15 wherein Rl is selected fromthe
group consisting of halogen, G g alkyl, C2_ g al kenyl
waee7/18379 al kynyl; R2 and R3 are i ndependent | RCT/US2007/068262

sel ected fromthe group consisting of hydrogen,

hal ogen, Cl1_4 al kyl, SR4a, S(O R4a, and S(O) 2R4a 20 R4

/Oel ected fromthe group consisting of hydrogen,
hgen, OR4a, SR4a, S(O) Rda, SLQ§2R4a NR4aR4b,
oo RNa 102 V\D 2007/ 131179 PCT/ USZQ07/ 068262 N N -N_

@ 440 and/=$NN I ]/21
e rlngull’hs
onat% sugtql\f d \Bthéf t O s%en ss” ©

i ndependent |y sel ect@d fromthe group consisting aD
hal ogen, am no, 0@0 Cl-8 5 alkyl, G _g hal oal kyl,
hydr oxy, C g a]Ll het erocycl oal kyl, heteroaryl and
het er oar yl - 1H aNkyI each Rda or Rob is

i ndependent I y h G=Nd al ky pt| onal |y
substituted w¢{h Nr-g:%l k}s

i ndependently s cte rom-t he gr upScoﬁJsh sting of
hal ogen, hydroxyl, al koxy, heterddyclyl, pxo, am no
and carboxyl; 10 R6 is selected fromthe group

consi ghd Pﬁa&facaﬁféﬁ%%epﬁﬁﬂe%gﬁﬁ est@ﬁcﬁn@prc?dré’éskﬂiéreof the
subscript n is an integer fromO to the wavy |ine
i ndi cates the point of attachnent to the rest of the

ol eCUl ?C% of ogrﬁtg 51[@201?1& okgﬁkgﬁégﬁscf;ﬁgﬁg %e@elﬁ% grséllpcted from the

2

W

S € conpound 0
group Cﬁﬁlg‘tm%f wherein RI is C2 g alkynyl. 25. The

conmpound of clAFm 24, hanying the fornula: O N M

/ 1 aNY S @ and/phar s, icadly acceptable

salts, estg

: 1 @ t he eo
Q
, , and£>
V\/\,\,W

and R' is halogen or Cy.g alkynyl and R™ is hydrogen or methyl.

10 18. The compound of claim 17, wherein Z is:
HN
X \
NH
“ or "
19. The compound of claim 18, having the formula:

Z

0 H
- N
O ;
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20 26. The conpound of claim 23, wherein Rl is
hal ogen. 27. The conpound of claim 23, having the
wo eoomaba7sel ected fromthe group consisting oPCT/OS2000068262
2007/ 131179 PCT/ US2007/068262 OO ~~ OF p S-CH3
S CHo. 67 BRI ontaRle iy, oy o prodrgesgyliyof g
0O OOHO NHON p NH 6-6- NNN~1 ~1 vC "~~C u
00 OHOC®RCH3 N-NNf, N'- N/ 1 C sd Il O
p CNO20p OThe campposlcdrlgimNA whenin-Xi®: 0 O 5 F O, O
S O 0~ dO Nt L~, QCl

\S
R' ;

and R is halogen or C,_g alkynyl.

21. The compound of claim 17, wherein Z is:

wherein R' is halogen or Cy5 alkynyl and R™ is hydrogen or methyl.

22. The compound of claim 21, having the formula:
O Cl O
/=N /=N
H
OO 37 S-S 0
o | or o | ,

and pharmaceutically acceptable salts, esters and prodrugs thereof.

23. A compound of claim 1, having the formula:
0 4 R?
/ >\N
S
R® R® 0
(In
wherein

R' is selected from the group consisting of halogen, C1.g alkyl, Cy.5 alkenyl and
Cyg alkynyl;
R? and R? are independently selected from the group consisting of hydrogen,
halogen, Cy.4 alkyl, SR*, S(O)R™, and S(O),R*
R* is selected from the group consisting of hydrogen, halogen, OR*, SR*,
S(O)R™, S(0),R* NR*R*, CO,R*,
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NI / N\ / N~Ncl ffsCl v yf O 104 WD 2007/131179
wEMNUSA7/ 068262 O 0 NN /\ /--NN ~ ~ Cl BEFBS2001068262
0O, OOHH3COOH OOOON\N/ N-N/S\ C N/ NP /S

& 0, OOH,"IlHNOH_0 OOL--N-~\ CNN, ~H
//NI\L]N/ISCI% _ ,}@NHZ\N/\N OO N
N NV N N/S\ CI "Nk + N \ C

/\ /\ /\ /\
SO OR O LGN 0.

wherein each of these ring systems is optionally substituted with from 1 to 3
substituents independently selected from the group consisting of halogen, amino, oxo, C g
5 alkyl, Cyghaloalkyl, hydroxy, C;g alkoxy, heterocycloalkyl, heteroaryl and heteroaryl-C 4
alkyl;
each R* or R* is independently hydrogen or Cy.4alkyl, optionally substituted
with from 1 to 2 substituents independently selected from the group consisting of halogen,
hydroxyl, alkoxy, heterocyclyl, oxo, amino and carboxyl;
10 R® is selected from the group consisting of hydrogen, halogen, and C,_4 alkyl;
the subscript n is an integer from 0 to 2;
the wavy line indicates the point of attachment to the rest of the molecule;

and pharmaceutically acceptable esters, salts and prodrugs thereof.

15 24, The compound of claim 23, wherein R'is Cag alkynyl.

25. The compound of claim 24, having the formula:
0
/ _< >_ /SN
CN N\« H \V(@\
S ==
o )
and pharmaceutically acceptable salts, esters and prodrugs thereof.
20 26. The compound of claim 23, wherein R is halogen.
27. The compound of claim 23, having the formula selected from the

group consisting of
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0O, 05 and pharnaceutically acceptable salts, esters

and prodrugs thereof. 28. The conpound of claim 23,
wob@rasn7R4 i s hydrogen. 29. The conpound of PCHUS088068262

having the formula: ONN/ 6-a NC 0 10 and

pharmaceutically acceptable salts, eﬁters and prodrugs

thereof ?O The conpound of agy Sivg- ofi;claims 1 to

hat S |n an i sol at ed f fornr 105 WO
0 / Ys20 06826 osﬂtl \
@Mr i g aw al acc t ab Cand

a conpound of any gne" of cIalnB 1to 30. 32. oA nethod
for preventing or treating a condltlon in a mamal
characterized by undesired thronboe{t;gonprrsrng t he

step of gdministering to said
ther@peutbcghgy ef fective ano t o onpound of any
0 rr;a= to 30. 33. n ac|q:or ce
reyh\t he |t grom
gro-o co§§+§g$

ute coronary syndr
nyocardlal i nfarcticon, unstabl e angina, refractory
angi na, occl usive coronary thrombugpoccurring
post -t hr ohytlc t herapy or post- gpronary
angi opl as y, a thronbotically nmedi aked cerebrovascul ar
syndbone, enbol i ¢ stroke, onboNHc stroke,

trangi enty(i sgh nrc attacks (egouz;§¥ Si P
véhols qlﬁ v nar m %m
diNsseni coagul ati on, r olfbo$i ¢ ©

thronbocytopenlc p pur a, thronboanglltls obIPteransf
thrombotic di sease associated with |n i nduced

t hronpocytogeni a, thronmbotic co iC on§ associ at ed

mn exy corgnweal crrculatl .4£;§ﬂH§FWb
pIN §Va§§' runerik g

as rd|ac or otMer |ns a&éscular catheterlzat or"

intra-aortic ballooR punp, .coronary stent or ardi ac’
val ve, and conditions requiring the fitta of
prosthetic devices. 34. The nethod f i nNfAi biting the
coagul ation of a bl ood sanple conpr sing contacting

said. sanple with a conpound of of clalns 1 to
30, fom e
s Cl

9

?

F
Q

=N 4 E N v 1)
{ NO—N\)\,HW/[Q\C‘ _NO_N\)\/N s”cl
= ol :
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5 and pharmaceutically acceptable salts, esters and prodrugs thereof.

28. The compound of claim 23, wherein R* is hydrogen.

29. The compound of claim 28, having the formula:

10 and pharmaceutically acceptable salts, esters and prodrugs thereof.

30. The compound of any one of claims 1 to 29, that is in an isolated and

purified form.
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31. A composition comprising a pharmaceutically acceptable excipient and

a compound of any one of claims 1 to 30.

32. A method for preventing or treating a condition in a mammal
characterized by undesired thrombosis comprising the step of administering to said mammal

a therapeutically effective amount of a compound of any one of claims 1 to 30.

33. The method in accordance with claim 32, wherein the condition is
selected from the group consisting of acute coronary syndrome, myocardial infarction,
unstable angina, refractory angina, occlusive coronary thrombus occurring post-thrombolytic
therapy or post-coronary angioplasty, a thrombotically mediated cerebrovascular syndrome,
embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis, deep
venous thrombosis, pulmonary embolus, coagulopathy, disseminated intravascular
coagulation, thrombotic thrombocytopenic purpura, thromboangiitis obliterans, thrombotic
disease associated with heparin-induced thrombocytopenia, thrombotic complications
associated with extracorporeal circulation, thrombotic complications associated with
instrumentation such as cardiac or other intravascular catheterization, intra-aortic balloon
pump, coronary stent or cardiac valve, and conditions requiring the fitting of prosthetic

devices.

34. The method for inhibiting the coagulation of a blood sample

comprising contacting said sample with a compound of any one of claims 1 to 30.
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