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SUMMARY

[0010] In one embodiment, the present invention relates to compounds, and methods

of use for compounds, of the formula I:

R0 Ro
A Riq
B

P

—N Ry, N
Ry

Rs Rs

Rs Rq



Rl is H the tautoneric form or optionally
substituted alkyl; R2, R3, and R4 are, independently,
woRooeped7enal |y substituted al kyl, hal ogen, or BRUDSHB;/021124
R6, R7, R8, RO, R o, Rl1l, and Rl12, are, independently,
H, al kyl, al kenyl, or al kynyl, each alkyl, alkenyl,
andPhafthde¥itical PRIRB AR tAIR MR Aoy, substituted; R13 and R14
are, independently at each occurrence, H or optionally
whegisst it uted al kyl. [0011] In some enbodi nents, the
. . ' e as GhRH receptor
Algn a%glﬁlgg?agl’ {%B%%‘O%flfr%y gsdcla)%\eﬂﬂggr‘oodi nments, the conpounds
BiofCRreimxly | find use in pharnmaceutical conpositions

.C i.Sin ompounds .of Formula | and an, addjti gnal

D i B s S ey 1 B R oS T h U,

het§OBRIANEN taryl { dt R REAHE BEink BMEOALI PSubS@TRE] Ses a conpound

éofgp}?hgmfoiynulael: 'olrFIQ% ytg\ﬁleiD -, NRgN RiNNRs

kis, R72.R63R6 R2 R4 R3 and pharmaceutical |y acceptabl e
2 W ALT =T ' r heteroaryl, each

Ry %ﬁ’?%n%ﬁ“’%@‘g%’é‘ﬁ ¢ utpglé‘?dllygméf%mg%%%l?%’og734

Ry, R TandB2 @65 ABizdch@dntlyBH] eptioGRly3mbatitkteDalki), haogdn, el GRy;

Rs Rk Rradtn RogSsr Byt nohepdlyt Sk GhShER oy, ccn

alk{leilRéng g oy hlkbeyl veing Rpiicrany kubssukdf i t ut ed; ki s0, 1,

2,0r3; RLis H the tautoneric form. or_ optionall
Risgh Beq predspeitdenily atmoch qesurrepie; Hear %thl@{lalmﬁaéwéﬁe%ﬂ?ﬂ ,
[00961 opt i qRabthy eRbRER b R odpihds IR RLAUEAT fifd udfBs GnREL

, R7, R8, R9, Rio, R11, and R12, are, independently,

recgptorgntegpnistg kenyl , or al kynyl, each al kyl, al kenyl,
[00%2] al kygﬁ('so&@ Erﬂ? (ﬂﬁ’l&l#t?% ofn %Hlk&ﬁtolfizgﬁlﬁﬁahl Fﬁ}égus%rfrg Iﬁ&‘nﬁi ceutical

are, independen (l)y at ’‘eac ccurrence, or optlgna f'y
congpoisiipng econgatisalglcpmpofirde @AForhmladreed enbddiiomhactivRRigenR2

R3, and R4 are, independently, Hor d-C3 al kyl.

DETAILED DESCRIPTION
[0013] In one embodiment, the present invention comprises a compound of the
formula It
R R
A R11 R ° .
B
P
N Rp N
R
Rs Re ’
Ry R4

and pharmaceutically acceptable salts thereof,

wherein:

A is aryl or heteroaryl, each optionally substituted;



[0015] In another enbodiment, R5, R6, R7, R8, R9, R o,
Rill and R12, are, independently, H Cl-C4 al kyl,

wW@200600%Bkenyl , or C2-C6 al kynyl. [0016] |n anPCTE82005/021124
enbodi nent, R13 and R14 are, independently at each
occurrence, H or C1-C3 alkyl. [0017] In one

B iS(ORERN{OD, A is phenyl or thiophenyl, each optionally
substitut ed. [0018] In one enbodiment, A is phenyl

D ig gk} qycienlknilttetegicycaalisylkgiyl, of hetemaryh each ayhagitlnakiy,

pﬂﬁq suhs r t-butyl
hetg*r‘%ﬁ%. nyAr}/l ?H‘eéeﬁ% ﬂ%%mg oh‘gongﬂﬁe I{S}[ u}f%i’ s phenyl
kis(mkisﬂjdrated with a t- butyl group [0019] In one
H D.is: 006 97&%4 PCT/ US2005/ 021124
R, Hn%t ff\F-@EtO(TN“leOfme OIN’PNO& y sgbspifged #Y: R16 RL7 - N N O
Ro,RQurN 18) are, N riHeﬁl}J\IHOo Lonalt: éu%sﬂtuié‘dgﬂ bhi@gch, dr OR
R S T ooty X Rk, S ORF
Rs:N\Rs; R7, Re6RORN Rulsamilléz,l‘are R.HJGP@IJRP@IY\ H\ alkyl alkemgﬂ‘alkvnyl ¢ach

alkﬁia%‘{ﬂylr?ﬁ §h%,1}91 A '\N%ﬁ %%ggpsu&ln}uwd,\ \Nl \ N NN RL6 RL6

Rj3 and Ry4 are, independently at each occurrence, H or optionally substituted alkyl.

[0014] In one embodiment, Ry, Ry, R3, and R4 are, independently, H or C;-C; alkyl.
[0015] In another embodiment, Rs, Rg, R7, Rg, Ro, Rig, Ri1, and Ry, are,
independently, H, C;-C; alkyl, C,-Cg alkenyl, or C,-Cg alkynyl.

[0016] In another embodiment, Ri3 and Ry4 are, independently at each occurrence, H
or C;-Cs alkyl.

[0017] In one embodiment, A is phenyl or thiophenyl, each optionally substituted.
[0018] In one embodiment, A is phenyl substituted with C;-Cy4 alkyl. In another

embodiment, A is phenyl substituted with an ethyl or t-butyl group. In still another
embodiment, A is phenyl substituted with a t-butyl group.
[0019] In one embodiment, D is:



Z, NRls~~R16 R16 d N NO N N Nor H each D also
having up to three R19 substituents attached to the

WO 20vg/0oa73D cont ai ning at | east one N, wherei nPCT/BIB0H/621124
hydr ogen, C1-Cl10 al kyl, C2-Cl10 al kenyl, C2-d oal kynyl,
R20- E- R21, C(=0) ER20, ER20 NR20R21 or (CH2) "G

\Nonallyﬂbtltut op o |tutedN
-t-ar aaryi i t gt e. btl\tuted
, Lyn Sti't th «’ aIIy tuted

aryl al kyl substit ut ed wit'h imi dazol e, al kyl
subs,-\tié tuted W thg optl onal Py substituted i m dazol e, orfhs

Kk §ubst it utgd th | fie; 7 i§ hyghegen, Cl-
¢al Yyl ﬁjzgm aIk_E%ﬂ R20, %{Eﬁﬁ?

—O R13 |L§ 2 O)N OR21, or ,
SO1R20; R19 is Hy Cl ,C3 afkyl , C2-06 af kenyl, or C2-C6
& kén r\tb{i;nat i vel R16 an.ﬁ_I , taken
he r vv| matorrgftécm whi ch fihey_are saf ed, <So~n
gE 15yd1a het er jBugr oupNM%O ; : -8 @5(’\*
ri nggprenbers d t he het er oat ons arlénesel ecthed om,0,

N and S, 5 V\@ B/009734 PCT/ US2005/ 021124 R20 and
R21 are, indepery t?ently, H, Cl1-C3 al kyl, or
heter oaI kyI or alternatively, R20 and R21, taken

’Ue toms t i they tach N
ring nenbers a d he het er oat ons are se ec ed f r o O3
Nand S; msO, 1, or 2; n|301230m4 X|s®|

,\ Ar S | 0, N, r« e
§_he Ly 2-py pyr| pyr%‘d /\[:0‘?)2@ >:O
anot her en‘oodl &R D s CIYCBNAl kyl . 2'1] In one \

embodiment, k is 1, RI3 is H and Rl4 |s HRer nethyl ’
[0022] In one enbodlnent Dis qU|noxaI|n 6-vyl,
pyrldopyra2|n 3-yl, or 1- (4

Ibe 2 pyr i di, iz 0058TY 1 1) one
b R e ) ool gl a%l
2 are H. [0024} I n one ,errbodl ment R13 ancP’R14 ar &
H. [0025] In one enbodinment, R9 is H, nmet hyl , or

eacglbg%%ﬂ k}a:gl?iltgan %Q}r n?lﬂg;]l‘.ltrlrlgqntg ?étfzﬁ%:cf 0 the|_1!ing| or} Dacr:]o%ttar}r%{lg at least
one N;

wherein:

Ry¢ is hydrogen, C;-Cj alkyl, C,-Cjp alkenyl, Co-Cpalkynyl, Rao-E-Ryz;, C(=0)ERyg, ER2,
NRy0Ry;, or (CH2),G, optionally substituted alkyl, optionally substituted aryl, aryl substituted
with optionally substituted alkyl, alkyl substituted with optionally substituted aryl, alkyl
substituted with imidazole, alkyl substituted with optionally substituted imidazole, or alkyl
substituted with indole;

Ry7 is hydrogen, C;-Cg alkyl, C,-Cs alkenyl, Cp-Cs alkynyl, (CHz2)nCO2R20,
(CH2)mC(=O)NR30R21;

Ryg is CO2Rz0, C(=0)NRy0R 21, or SOmRa0;

Ryg is H, C;-C3 alkyl, C,-Cg alkenyl, or C,-Cg alkynyl; or alternatively, Rj¢ and R, taken
together with the atoms to which they are attacﬁed, form a cyclic or heterocyclic group, e.g.,

of 3-8 ring members and the heteroatoms are selected from O, N and S;



[0026] In one enbodinent, A is phenyl substituted wth
Cl-C6 al kyl, al kenyl, alkynyl, NR22R23, CR24(CF3) 2,

wQ BDg/00w084 C(=0) R22, wherein J is 0 or SOm whePEI/OSI005/621124
0, 1, or 2; R22 and R23 are, independently, H, Cl-C7
al kyl, al kenyl, al kynyl, aryl, or heteroal kyl, each

R 3hd Kb prare, %I&égébﬁlknﬂyahk&?ﬁ3 alk§l, XI heté%BalIE‘ﬁt &ra@t@irnwlve%e IR%(Qand Roi,
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hed I I
ce ot PERSE myt Rt el eE Rl R R Rl SO NHEY © o
m is$6,8, bt g rrerrbers and the heteroatons are sel ect ed

fromO :}l{and S; and R4 is H or OH 1In one
0 iSO P R22 and R23 forma cyclic or heterocyclic

X i9OONR,,, #¥b sai d cyclic or heterocyclic group is
substituted with R20ER21, wherein R20 and R21 are,

E is QdepdtelentSOn; a4 C1- C3 al kyl, or heteroal kyl,

.alt ernat | Ya_ | t aken toget her with the
Gl%hgﬁgl’ ?gwﬁl’c%me/&ggg%I’ached, forma cyclic or
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[oogzybodi MeRbne enliAindéifl, RAIudoRalBL &Y, pydidbpdRginl®yl, or 1-(4-
enbodi ment, R22 and R23 taken togetIIer with the atons

me@lﬁlbeWI)EW‘I”ﬁésyl“ér@eat tached form pyrrolidine,
[00%% Per i difiGn e HERATEIIIW SRERT RER;, qiﬁpgr’ 8z R, and Ris e L

mopi perazi ne, aziriding, “or azet
[00241t i onallh ynesmdlmm,dds ardrR o P Harrbodl rrent sal d
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depen ent |

[OOI%‘IIt er nat ?9%? %ﬂbqu %%lséggﬁgwgﬁ‘r@g@hﬁg@ é%I’Iha]I“FPéII alkynyl,

! Vi PR 80T 34y
NR%C%ITS ?Wé%ﬂﬁﬂat@%éﬁvehd 1f orma cy%l |hgre(1)IImlso 1, or2; Ray

andtfes aecwgeriendently ik -Gl allengl, aligynylrl, odeteggalkyl, each alkyl,
4 t
alk e ﬁégﬂyl' 1, B ReterBaryl Ringopribffi Shbsfull ﬁg&gﬁ%%’ﬁ and R,

tak€DRBgethep mthnmﬁsm to whieln they aflR28ad¢hed, HprnCin Gmloahllbwubstttuted

el S TR P el SR BB a0

hetdradtems hregethied frvmtd) N il ShadRLioHWYH OH. It fieyendiodiment, Ry, and
attached, forma cyclic or h terocygl i C group,

Rosdprmsa gyclif ﬁ{;heﬁ"éﬁWéI% 2romB anfl satd Realic op Setgoeyclic graw) 1%glbét&uted
Wltﬁ ROERY;, thIe@ﬂlCI{ §ancI ﬁzﬁfIé)IlIag[ISenﬁ&I%@dHn@PF% alRAG ok r 5311,

form py rrol I eril hexanme Ienelmne

altemapwlazlim end Rnn@@nﬁegeéfzqr ieth t%?zatqam%jtonéhlclbﬂley argatthehegdorm a
cycgg %I%I%%é&pgg &%II@ S8t rBtf%dé {Iﬁgglﬁer%eirg IiI?d tﬁé ﬁ%&%&wh’l@ \éferyeIth@d from

O, Kanad pdnd dis 10, Re NEa s IonSOIﬁlqvhmmn(l@ﬁRhI)or P e treqtodrer embod_lment
o3 R S0 508 S, RS PBL b S L S5
whieh @l dRhitab 28 280 pyrrobiaRe SRR xamb Mgl MR plpbiaking

conpri ses determni ng}@t he activity of said receptor.
horpBDYZiRysAidiRe, of prefiaccrgbentiveHly, subtiiutadt brame SEOP@Hent, said

yrIo%dIIi%%pQﬁiﬁ&f ﬁeﬁﬁfe%yfeﬁ&&%t, bip&razine, homopiperazine, aziridine, or

azetidine is substituted with RogER,;, wherein Ry and Ry are, independently, H, C;-Cj alkyl,

or heteroalkyl, alternatively, Ry and Ry, taken together with the atoms to which they are



step. In another enbodi nent, the determ nation is nmade
after said contacting step. [0031] In another
wepdvemarent of the present invention, a nethodPdDUS2005/021124
treating a patient suspected of suffering froma
condition associated with excessive Gonadotropin
attaafédeﬁﬁh AGyERY &r&ﬁl{%@ml{pem R0, 3¢ NIV, Lo SR OWREbif inig 0, 1,
he’step of admnisterihg to the patient
Or&herapeutlcally effective anmount of a conpound
cor di to For ul
[00 odi merh?] rﬂ%odgg Il%zizlg Fiae San\c{ rlSoSsEStfuétL% g/%]halogen RS, ORs, or
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en
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Relemﬂ-@qr@pp@ _rpceptoy agmity gPnising the step of administering to the

; |
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ui noxali ne
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inclbéd etlo adndohmas onesh C@&Iﬁ@lkeﬁylaﬁclﬁﬂes atttachedon @trzﬁghta)k Kﬁmyﬂed

is not attached to n th ed. to a
chadgBing bl °ng %ﬂzﬂﬁleca@@a%}lﬁ%h d Rpest Raéié(yvckfw@ﬂ% within the
defififda ok At avd th!s\se%ﬁ@m% h@%@ar@én &Jaﬁlsfﬂfalt h@w{} &lagy QukRGiuted.

- V- hal ogen, -V- - -V-CN, -V-

In onQ/elgmnent, th@@M()IR', yugh as Q. NeRN) gtacheg}_t@@qalkeny\l/lw petached to

a carl}é(l%%r%g fon&é&q‘%\%&% bondVI%C%f%dm\mly aﬂgﬁgé{%%“b%m‘wd

with enel axgiegye nittbe fdly)wm;ggrmgmn-\bhalumuﬂé-NB,t Nt—ﬁ@z, -V-CN, -V-OR’, -V-

, d I
SR A0 YRl kR B oY 30 e (R SR s -2
NRTCﬂjlgr SVINR’ %OH\BRtj r -%FIDE(R’)HDC%M)(CFQE aCH((Elg;_)zabr 4(35635)3, ®iherein
calr pgn-car pon ri e on Cz- a I NC| udes .
cack B 5 TePRITGY PHSEet CDRBP R e g aeach i
1ndcg)€§&tnt19g%oﬁcﬁ&k{@nﬂ@atﬂ n triple bond. In one

nmbodi ment, an al Kynyl is substituted wth one or
[0043r e of Thhtermdrikpwi! igfags Guatiydracybhampipnicontajning at least one

carltzagzcg%m FE?\{? g{)\hd_. ﬁ%@l%yzyl\{:ng}ﬁ% 2"t¥:6®% iitr?ight or branched chain

having-aNRRaCOREcarbenveartdr' tipIR bpnd. VinNiRe é‘@lﬁhment}/ar(‘iﬂt\yﬁﬁ'l Js2pbstituted

o S S SN LS GG 080 v

SR'( GLSEaR*, aWS‘)dzN(laljlzd WNFQ 25 ,AVEBOR’, WiGD,R NYERRMTUBIR' | W-2a
bond or (Cl- kCy 3 WD 2006/ 009734 )

NR R C 2—4V ON(R’),, -C(OH)(CF3),, -CH(CF3),, or ~-C(CF3)s, wherein

each R’ is independently hydrogen or unsubstituted (C;-Cg)-alkyl; and wherein each V is

independently a bond or (C;-Cg)-alkyl.
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[0043] The term "cycloal kyl" refers to a nonocyclic,

bicyclic, tricyclic, fused, Dbridged, or Spiro
worewowad7ant sat ur at ed hydrocarbon noi ety, wherPCTUS1005/021124

carbon atons are |ocated inside or outside of the

ring system e.g., of 3 - 15 carbon atons. Any

i t abl i n L1t410 : j

(OB aval et T PRIy BMBh ) B FATRE PTGk, iRk,
bridgedyertspire mondSedamp badwratefl hpdro¢apizinkydictrowidréia shej qadiondwms are

. not .L.imted chem c .Oups such as_ . .
locgtlé{l;: fng%lrg (% §tft?1d% 38/%041% Brrl% %g/sfel% tel‘%'/ lo?!% 63 élco op %o’ms. %ny suitable ring
posﬁtj{dﬂl of ﬁlﬁtty?lﬂoalﬁ?l?ﬁﬁbi@i}’ell)ﬁaﬁhbe dbyiﬂélﬁhﬂih%bdrﬁit}wﬂefgled chemifal structure.

cycl ohex yl,. ¢ycl oheptyl, norbor ,. adamant yl ,
Exgp IP%?fze.Yé?% APRPtIes P dROAB PGS hmit%fg%e?bg,ml% groppigsuch as
cydléﬂf@pyl,@?dgﬁoﬁ‘)ﬁﬁfe%l, Ié%&lolhﬁﬁl URRDeITPNORYSHeL A, cye R Rh&Hy1,

rings of 3to 6 carbons. 1 one enbodi ment, a
cyqdghekdathily pyclahegiyh spibpinys ddawantylompeolrSldesereyl oindthiemologs,

soh s i ks Gt gl A glpfifeg s BFF o

carbdisN{IRb)e2mbolinfdnl a, cyelwalB@ARsubst ttelIR 11BRAR0r moM-difie@aROwing

- V- R, -V R)2, 3 ; 2., or
groupy W ‘I\R}%P%r}{@gc%‘%’ T‘é‘gﬁ‘{?&'&g{d‘)é?ﬁﬂ*y %mggh
SO_Qﬂ(RJH,SHDN'(R’?Zl,J teddiél AVCED,RI, kyINR ‘@tgdrWIe R TR cV-MRF SONR’,

i nde qndentHX a bond or (Cl- C6)-al kyl. [0044]
~VGRNE arPH) ((Eplar STET a2 51 1 CE3)prhsEsipench Ko isinflependently

: ; . ok \ ‘ _
hycﬁg%e% P ﬁﬂéﬁbétﬁutéﬁ'l g%t—(g% a%:léﬁrl, ah@ ﬁf‘h@ﬂeﬂlseagﬁ AN ﬂldé’%flﬁ%nﬂg 2 bond or (C;

eroat ons se om t he group consi
Coenlksden, nitrogen, and sulfur atons in the ring and
or _heter

be f, d wi.t h.a carbocycli cli r.ing,.
(00TRY 0o BRI s SR SR Gl Berl Bl R SIS EhE Ppien
corftaisefiorh @ te4 betywhiotmsiselaged Homahdgrogp Edneivtidg df@xfgen, nitrogen, and

et er oat ons, sel ecte romthe oup..consi sti ng of
Sul GO I (0 PP g G oL At e b & SOl O ro R e 3t ny
posQibe: [RRFOH (1B RY 5-8Filpeh@h e ﬂfewhsehsle@f&%éﬁﬁtrmg%nwnﬁﬁg B to 4

or nore o¥ the follow ng groups: - -'V- hal ogen,
hetergatrms selsgiqddpom thg.grpyp copsistmg of oxy e nitroggngpplRulfur ajoms in the

ringlo ARRIE ifpocimobhelcfgary! Y Sfieusg Nagdg o o heiine
grouBH(\CER ) ¥;hatpgen, EF OF:3) 8- Nhef-EMNy - 84, FV-SR5 -V-SO.R’, -V-
indepe Ly ,0 , | Lut , ) , ,

sOpRACREI Rt V-G CREPORR LOMPTLR i coR R con

-VlIC(fDN(RDIz, (C@H%(@})Q%CH(CF;;){, BB&E(]’JF;)&:NI&g@cy&h ®a Héﬁylhé'pepdently
efers to a - e red saturated . ring containin

by ogB R uweﬂ%utai&lf%ﬁ@ﬁ% SheENSAGRY ShBIcen e Ed DPRGP (Cr

Coll@, and S. In one enbodi nent, a heterocycloal kyl is

substituted with one or nore of the follow ng: =0,
[004%) H, - VHRigrasgdpalkyl/refeqs to a f/toNEmembgredrpturaigd ORg containing

carh) Woppg FrF R o Pt Nl e Sbocdiment, o

heterveyclas(kiyl D’szubs{iﬁl(téﬂ-ﬁ/i@(]ﬁéa)(ﬁ,more %@Eﬁl)oﬁlingn E=O; G(—H,:’S)J%alogen, -V-
[ h j S, tl , ,

N oG Y T e (R VST RO - SHSCURGS B Y-Sk Y COR', V-

CO,RYePNRIELRY - NI CDHRO) - VKR GONRA |- ECON(RO4 6¢(OEDeCE. g, M

" aryl" as used herein as a group or part of a group
“CHEFek-ort&((dn)s, whestiaerdh K ndesrarentlyhydggencorgmsubstitufaddfn-Co)-
allc§l; ift brGRERRN RUIDetIdlly 250 RNE W oWkt may be 24

[0046] The term “ aryl” as used herein as a group or part of a group refers to an

aromatic carbocyclic ring , e.g., of from 6 to 14 carbon atoms such as phenyl, which may be
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WD 2006/ 009734 PCT/ US2005/ 021124 optionally

substituted. "Phenyl", as used herein, whether used
W@b@reows4 as part of another group, refers toPEr/US2005/021124

substituted or unsubstituted phenyl group. In one

enbodi ment, an aryl group such as -phenyl is
optﬁiﬂ@l%t du‘b&ﬁt@t@d V‘PﬁelﬂKllg Ng u@éd HEPJiI? vﬁ{etﬂepﬁseﬁ‘ﬁ o'n@\% &%art'o\flmlféther

| ogen, -

group,{.rgf@gm) a subgn@@@lm(r Rngu,’g)sututqd Mgﬂy) gfoup \/In(gggz'embodrmeMryl

grou]é\gg) %’Es Sl\.llb gﬁ(t%ﬂboneoorr mo&cgg% fopllow nﬂﬁﬁ )eg élﬁlo&an -V-

Na,i- ykmclr)gewmemm hYCﬂRiﬁ-@ﬁS@fR’UﬁgS@&NdH’MI ladN(IC%g CY(;})COR ~V-
: i Vi in n a_bond _or

o g O R R B TR SR O Y., 2r OB ). -

CH'(d?Ihg%S b @(@ﬁ%@ RaNRid éhcl‘i Rﬂ ﬁq&depefmem;t Hydeog@ﬂ QP uﬂlagwﬁted f€,-C)-

par agr aph é An oOptionally substitute
alkp pusk Whepeiy e@fé ‘é isiB qp@mdeé@y bt @6€1-65)- aibsrleAddltlonal subsutuents
Cc
on BPSLUNMERLEn URII Bt W EDNS 93 p BRI
[004Tibst i t uﬁtreop'tlormﬂ}atujasutsteés mbogty may Bosubktithted véth@ne obmereof
t he foIIo

bst;v:ua{is Wﬁ@g fw kvéhsaprf: as ’llgstg{%%eregn Cl'ngﬁg m&cﬁn@ent an “optionally
subst‘iiu{élﬁ Rin))%ty is Vu@fiﬁted w1tH/or@@?- Riore of\fhé\B'H@Q : =0, -V—H V -halogen,

VR BSRy i e s oon Respa St AR Ao,
~VACRIRDEVAGRTN RNV NGO -HRRHOBNRE UG ) b:mgl €,

phenyl; and ‘wherein each V is |ndependent
-CHﬂCFe)@Pr B Talskyhereip @ahd}’ iviwdepesdertilyhylogees: Lmslé)stltuted (C1-Co)-
[t ut X t I nono
dkiﬁgiﬁébfaﬁgmg%%%gggﬁgg%%pﬁpn%%ﬂQEan¥ 13#X'ﬁﬁglogen
[00981]bst | t l)ﬁhﬂn sunic notbeiedarb sdBtuEd Nk ¢xa3nplé theg mayviypiydlly be mono-

or.0 di.f| uoroyinyl, . .

i e b s Fora BBl stude d-bpomo vinyl, 1-

fluétb fvi&lzp NQ-@fha8Qinyk 2f1-4ahoodmbr, 0PR-eiheReinyCh 2 Bromo ethane,
2CF3, and the [ike. [0049] The ternm%alo en
L2idiRrorrelangy bfore;2- '&rﬁm@rermée Gy CheCFobRe and Hicpde.
[00[19]050] M9 «drBitha %@ﬁ m%&déév&mlnh{é' {orife OS] 413 iPRAAL S
( are not cte en ah atom or corrpoun IS

[008&s c r i bdidr the salesf of sanplicitardonimiceon paints §'- Dradend depided. hBthen an
oy bipb bR 5 S5 YO VAL RSt ©
repx@tiip veriabld in"2ffdnnees s&sRf the Gy, of et dtort af &Qﬁpoah@ NBor
exa}n%iegl 'S%g { *)ntgggr ! lprjq%& é%k&gg%&m&sﬁgo e rgng 1}1 [)rder to

satiSiy ARl febRBlE Aol ¢IeMiRDwhéd dilAent léﬁ&ﬁfu%ﬁt@ ag ﬂr&%ﬁted itis
ey are not limted to the order |isted, for exanpl e,

t
undgesiqgd éknt they erd rot limied fof the endeiglistedforieraneme gapsedde iCH O
Speaﬁgatmc}fzog?&,h As LB g}?{gtﬁé a conpound of the
VOR- a6 T udes

esent 1 nven a pharmaceutically
[0051:]0 ept abﬁlseussdahetremf a @ngoopdelfitbte plesdnhmvpateaaisb includes a

nven "phar na |caII acce
pha i ER Y aecknls AT 4 SPRRORE 6 the Srer P SRR Thefamy o
“phl@Sdc6uticall ﬁdaelﬁablamfna@ﬁsea heRMe ko salt BEarPAREA1iMta basic

i nventi on. Iar%esalts i ncl ude, but are not

nitrpge; At of %)COI%EHuﬂ%PE EreseTA iy entinie e plapiitatnglude, but are not
hmftgﬁ @r §u‘1’ﬁ’ee ausle %Qﬂa@rb te, @ﬁl@ﬂ%@ %g%lja&ﬁ&@&" ?Igh'ﬁl % h % robrormde

I odi de, nitrate, ate osphat e
1od1ds,cmiritto,thlsma°aie phoapi‘tam; acid pla}sphzyd: atogjcotnrite) lactatet Baitcglate ac1d

mtré?r ‘érlrtragt %I,ee(l)tlg Sgﬁgﬁa%%?or%ﬁ@ﬁfgal?ga%&é ra]lgc%aba?é SI?CIC%H%{C malteate
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25 WD 2006/ 009734 PCT/ US2005/ 021124 genti si nate,
fumarate, gluconate, glucaronate, saccharate, formate,
whewsoet7a4 gl ut amate, net hanesul f onat e, PCT/US2005/021124
et hanesul fonate, benzenesul fonate, p-tol uenesul fonate,
canmphorsul fonate, napthal enesul fonate, propionate,

genﬁé’lﬁgtb rfﬁltﬂgrahef gﬂ?%ﬁ{ee glu&gbﬁ@é §accﬁa%te r}@Ltn?ate BBAek 3ifamate,

nmal at'e pam)a e. er m
mefhmlﬂlfml@@u¢thmalslll§onate,d®puaab‘hléf03a¢,tp tOh@nqsslé@lateeczenphoesluﬁonate

napfiRleGE IR s icpeh s TR IARE malellR. SPERAS mandelye,ppalate

phtl&l:ﬁarahd) pyhode. afﬂlhdielfnu‘fphtatrﬁmalhm@llphmeptﬂﬂdsa‘iit”b@lﬁ&d herein also
Iarg bases include, but are not l|in.ted to,
refeﬁ%?rac?ﬂ t @ba gempaued f theBresend NvispliqRdiakipe ap afidigfunctional group,

sucR 8§ 283bkPic 304 rldclibtiay g‘i‘oup Vel @xhgde %xeﬁﬁla@l el 1Hc§u<ﬁaﬁﬁtr¥re not

metal s such as cal ci um and magnesi unm ~ hydroxi des of
limigechier hydeexadesof abkal negals ingluding sedmmrptashing; andnlithining hydroxides

of AR HATLRE RS Doy BN PRI B aBlides of csber metals such as
aluxdmm;mindrzmcyhrﬁmbme orgdnidoantiyiés sanh aynsyistituctdree hydtorydtshydtituted
th i ne; e m tri.ethyl am ne;

mopg-< &t O ik i e R oy ing: i e AT DY, Moethyl, N-

eth;hhrhm@ dI@thWhnﬁJ’ (rl%uméﬁﬁ@(mhby bbsar& &g (QIOH (C1-Cg)-alkylamine),
tri- &% hydroﬂ\%et hyl') am ne; N net e/ | ucam ne

suchas NAGHnERYL (Qomkw@qhylﬁ?émn@ PR Zdl.‘/ﬁ@xy?fpylbwn@.h‘r@ethyl -D-

coF a2 P SRR, pBEA A5t 1y o g

arginime] lysles, aad tm)ldheaﬁ“ be ®fm ép@otnmutn@ll@facctepieblprsaﬁ eto includes a

hdea@%/g gcot%gpog[lcg%fﬁgﬁapresentmgﬁn? patient”, as used herein,

*Bibodi rrent a human.

[0052]053] Tithe tdrear ‘IpYStlenﬂUHs] wded hatih, refads anhahmali, hgine e@ibodiment, a
"adm ni stration", as used herein, refer to either
g ect |y adni ni steri ng a conpound or conposition to a
(0093t | ent ;Thekerm@ e s, FhiRisRHRET BO- aqﬁimé’cﬁlhbl‘f € aPhsed herein,
anal og of the compound to the patient, which will form
refes #p <ithar dizdcHH AdBIRAANG 61COMBRUNGOF CYBDPRSHINBAYUA @ateﬁnt or
e

aanifSRHALE Brothp oA Vg P AL, tpbund ¥ EEwh R Tl form
an egxalehemteint afitbe adive oenpsind pﬁ@%ﬂanmtmmﬁmpahmmmdy

d . f
003 oo ol e s BB TR B B e ey, and

dihehisfts to another atom See, Jerry March, Advanced
(rganic _Chem stry: Reactions, Mechani sns and

(00251 uct urlde ferpo iptaner Ef HsPORSTlD SRR PRYPRINdLRTeducsd fu the
pheﬁ&ngrﬂ)n (R8240 a ploBRFlond AEMCAARRIOLE Bffistib] bl%)tl'léi‘ VR, | S%@ Jerry

may contain an asynmetric carbon atomand sone of the
Maxsbrbranerd Qganibh Caermisty tdaoiionselyf echiomisias Wld)ﬁ@lcﬁﬂ‘eﬂ?rﬁﬁ@th
. et | r hus give rise to optical
Edlﬁé%ner swélg%&ﬁbég’tpﬁig%g%gﬁ@ ile shown wi thout respect
[0056:] st erfhechiapawsitis yf this 1ﬁx@nﬂmﬂ @ay contdhearpasgs@metric carbon atom and
ention in I&&gs such t| cal. i soners and

Sontfl"u Sesraprit ¥ ’\%‘Pqu"‘é a@’ﬁ%‘lt?‘&c"éﬁf”bmﬁ‘i‘?&s%@i“\? &epters and
maEihas 1'v9H§’éﬂoQ>?h!:a)I iRHER aRd aRseRomSEse VRRIcSAGRA Nithést r¥@bdt to
as other m xtures of the R and S stereoisoners and
sterpehipiist # it fogrmplayl the present invention includes such optical isomers and
diastereomers; as well as the racemic and resolved, enantiomerically pure R and S
stereoisomers; as well as other mixtures of the R and S stereoisomers and pharmaceutically

acceptable salts thereof. Where a stereoisomer is provided, it may in some embodiments be
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acceptabl e salts thereof. Where a stereoisoner is

provided, it may in sone enbodi nents be 26 WD
WQO®6/0®03 34 PCT/ US2005/ 021124 provi ded substBeit/Usiony021124

free of the correspondi ng enantioner. Thus, an

enantioner substantially free of the correspondi ng
profided §ﬂb9t'§gt'ialf H&F tﬁe‘?:oﬁes%%ﬂ?ﬁ#&ﬁnﬁ&ﬂér. fud, SRLAkL

separate via separation techniques or prepare ree
substhntidile fise 10f Gsponelpnglienembiione refers'tGa behpminid dia is 1solated or

fr t he conp und
sentf e via BB et e o ORI S PEr SREGHE Ghpatomet
“Subbentexdlly SREE s ubdd Hefeeh, efthadharey conlpesd is hdide ap ofid mgﬁ%anﬂy

of the qther, in another enbodi nent, |less than a
STeHEORIORATHON B GRESteRIBORNER TRoRSEbREIREDt. ot thap phent §8%f the other,
in 280%er dntboRAfer? TERQ Qﬁefﬁea%ut 7'5%3 gnd 19%& 291991@} ergl?o’cﬁlaérﬁ less than about

anot her enbodi nent, |ess than about
90%41oph@¢mb¢ﬁ3mdmtnbmthaﬂ about PHam aivthet e@@«%lmﬁeﬂows] tha”m@out 98%,

t. f apeutically effective
andalfgrg’%f]atw&mf%n adg |S\r}lléan<§18%uatlg§g% as used herein, refer

[006T] t he ﬂﬁ‘iamﬁtnsdéff&u@@ﬁfﬁmuﬂ 4 “théﬂapéutlcaﬁyeéﬁecaﬁb’ﬂﬂm&t”emed
atient effective to at | east gartlall

“ef%ﬁ%‘fe F%ﬁee ag %ma%eﬁew e the 2GR o2 FPERPORdy st, hen

adn5i8R3@tddi 188 ph@n V&R vd Bt rea& Sitiblly SmSRRE CnDinlother
suffer. [0058] Conpounds, of € present invention have

emppsliTerts GHiE) & eonsionferngvRich ﬂw@b@rﬁ is suaprcieg dmpudtes. They
[00§‘!§]e the ré;J oﬁnﬁjsscﬁftllﬂa' prés%n&ﬁxeenh&? ﬁ%vg%@én %]‘LIH(P{OOEI%{ %t(?nRH receptor
cancer, ometri osi’s, bro ute
antgganissr Thby aa:ﬂtercfaqurful m\tlwrtreannananf:mpstatb estceg uhda:rmetnosm
i tion
e NG AR fnogt bihscndebh o din spferb st G runfiey
hlrSutiMﬁ ndriLBNsur §uJ Sn RACI b1 @y RRarsBRC & drhlcdhtr&@pPas] Thopssent

nprising. at |east one conpound of _the present
mV?nﬁ\?g ERYS BEPVAYES PBHEIAEFULRY CEMBPAEQRS CUTPTERg 4t96'ﬂ‘éfc‘?f'€§t’lé‘B‘P‘éld of

the R%&: Blventi¥dnld RIn€ BE éore%amﬁbédﬂi%m ccéﬁ@ﬁgclan%@ 'Elln?%n@f or
such carriers are well "known to those skilled in the
dilugats. and are prepared in accordance with acceptabl e
ar nac
[00B410C £ iR qPHRA BHES Sre SO o e SRR e artand e
prefpredinaesorddbét ithdodepahle ph&tmaéd:dtloadqm@eﬂhres Gachray for exvagie,

thotoH e Y A R REPB P pieal GiE 1t AR Afpmoso R

Gerffagy, VRCR RUbIGalds\CongaepRRbe FRaf1os e #hidh & m&stg@atfehl 8érein by
are conpatible_ wth the ot her ingredients in the

refereiicani isy srGretanbhamatesytal peogpiable éb“tﬂﬁﬁlaée thpgsoBs) arergp@patible
wit RERAP g rfentsth $nd f@Mﬁﬁﬁdoﬂ%nH’Eﬁb %?c ggac@bé&%r ed orally

or parenterally, neat or in co lon"wth
[006Hnvent iThrapmpeundsratbistineationmpy beadminidjspdi asally @ psmmecally,

nea? 1n Cgl{‘l 1nat§1:oan 4tﬁ‘(czzonllec(ajn 10%91 h rrnarcmurti(ce:al clélubrlset san Shc%'fe solid ca%lers
Yaveri Ry cagen TUotieants, PP

cansmﬂmdm dnb bemre @bs;axae@lwmgh agg alss actfals Iflh‘ﬁfrﬁl.g agentsl dutirRants,
onpr essi on, ai ds, ders or tablet- disintegratin
SO@&%{S SUSPeTHEASER T aftlfgﬁgglfﬁafl@rqog}%essw ayls ArRer gt ed

d1s1h!%g1(t‘1€iﬂ},y @%’éﬁtsQﬁ‘ @hcapSBANE matdrRAls. TRy Rk Sorniulatél INRBARAtional
simlar to that used Tor known anti hypertensive

manggs dersxamglevinet asiensinilido Blapesell e kagenestihyper¢nsive agents,
dindeBLI IR LI00E SRR B orhifuiBd doRiri QRO UAAR Bhaphia§ of this

invention may comprise any conventionally used oral forms, including tablets, capsules,

buccal forms, troches, lozenges and oral liquids, suspensions or solutions. In powders, the
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I nvention may conprise any conventionally used ora
forms, including tablets, capsules, buccal forns,
w0 ewehes34 | ozenges and oral |iquids, suspensi oPGT/U82005/021124
solutions. In powders, the 27 WD 2006/ 009734
PCT/ US2005/ 021124 carrier is a finely divided solid,
carei\é}'iwgha% ﬁﬁricf%g ik, Wi £[Eacﬁ1t1§mfa Wil the %ﬂr, ARAaRACkEYE
ingredient. I'n tablets, e active ingredient is m xed
inguedteht. dn ¢ablats, ehre detive mgretiihet ineedydthae captrbress themecessary
rties in.sui portiaons an acte N ..
corfirgREh asEeien ey aAR PR s8R n RERAN G sl gesired
Thé fovalks @abaktdBYne 6MPbEmMBntPniaR @&8«99% df e aa6td Mgredlent
ingredient. [0061] Capsul es contai n n1xtures
[006He act iCApsWespBLASEE) MRS il {4cTivF porapsma 3w ot e
and%rldﬂﬁéﬁtsc‘su%H ﬁ?th@?h&rﬁﬁcéﬁﬂ@ﬂ%@@éﬂﬁdb%tir&e@ @% RbAD gv@cato or tapioca
st ar ches . orn, potato or tapioca arch
starghig surgsrs, antlﬁprm vicalenigpe gants Prigdesererellslosgsowdle peetystalline and
and mcrocrystalline
mlc‘%g‘ir?’sg%lglz ecsellu gut}ou% églfyi&%s’ Ihp gtlfms etc. [0062] Useful
[0063]b| et fldseful E@Idt tsulEynsheayede: ada)by(commndmad) oahpression, wet

ressi on, ranula Iat :
erafigRHBG Saneou o 28 hkedie? %rm% e pﬁcsiﬂtaife diluents,
binflink ldg‘&f@ lubriBArd URGABHR, Surfacd HoHFARE Sgenth (RicRdBG s@ffhdtants),
surface nndlfylng agents (including surfactants),

suspepspr R sabilising sgeatsi ckiding. bijeat lmitedie) raeﬂnﬁgumm?@r%ﬁteaﬂc

acn{l s%lhﬁ%q ?stuﬁgtg neRl éﬁ@l&ﬁ&&&%t ('fe'xtrﬁlt ?t@fch Ia@iﬁ' &ﬂuﬁ)gg iyl
alc, sugars, lactose, Hexttin

cellgtoae, cmprogeflstaﬂnnn pell:UédSB Uodizan, cammbthykpelltlm;eos e,

carg]éﬁyfrﬁﬁqggcghael | n{scg(cel ltoﬁn/ %’yfr f cﬂg E%;ga}cr: chc)i‘ %cama gum xanthan

gurﬂ,@b&Mhi’l}iﬂrﬁy,rcb@lbledIsﬂlﬁatetﬁ lcgblnmaﬂfomdc, @ﬁﬁm Suchihs) sorbitol,
dlc?élgqﬂ%yh%@%%?ﬁ@&g IsH@té I&z%og;fgte ?(éla 5o glx %lgql,ogiu?rgqtzh?oﬁde low melting

waktsGad fanlé&bt&hgéﬁkﬁﬂiz CExealdrl STy h‘foﬁffﬁng b 8itsA8Quddi@ldoib and
manni t ol um chl oride, | ow mel t%ﬂg waxes and ion

anienie Hafage modiying agemise ﬁwp@ﬁeylt@we Praseplefsd ispaca gnodif¥ing ggents
1ncfuﬁg’ lbldgﬁe agﬂhgl@édQO ?Eﬁjoxaﬁ@f %' en%[ﬂ({)rﬁﬁrﬁ cpﬂghé ¥y gﬂllm Stearate
epresentati ve exanples of surface no Yyi
cetmﬂtaécohomodtmdmogmlmmalsléymg)mi |smbttemlesttem$, Cplbllododaﬁ@pn d10x1de
pho&é?aéegt %)gmm cf({égﬂ%qlﬁb glfl%l}?gl&lfno %rﬁfngm % I%1et1“1et anolamlne Oral
forg@laRbisaRre@Biney 6tilizeCGlandadatlap bl ﬁrﬁ@félddkd)ﬁéhﬂﬂatlons to alter the

phosphat es, . sodi um dodecyl sul f at e, . magnesi um al um num
absQiplipe i e agfiyg comPRIMERof BherAomeplaon mig alsn comst
adnlﬁﬁfs?ehﬂg Mok 1|n};1%$e§tt1ﬁ‘ ndar b fat ﬁcheoéonEa!l 5Pr§ARR solubilizers
formulations to alter the absorptlon he active
or eyohisigrssgipedethe oral formul ation may aI so consi st of
[00 m ni St eé\%ﬂ gaéler% n‘?a tbe\{@ecf i Fe%gﬁ %]%olﬁlt{&nm{ls% ns%nsf &Hﬁlglons
| Ui ce, al'ni'ng proprla
syr@¥Lind slitirse The asmmeegfedient [oﬂf)ﬁs’i}nvd.nlthm cah Heahssob'ed; onmygpdnded in a
used |Qg§re ag&rg sol utions susE§n3|ons Pulsions, ¢
Ph%??‘i?ﬁgc g iguickpgprien 8ych\p3 Walyl A8 GTERIC sgrveRthf ixtlre o
both BY ﬁfb‘nh@&uﬁ@a‘ll?/ REcePiabRA1Y 820 I THURRRIAREr ckh édntain other suitable
pharmaceutically acceptable liquid carrier such as
phagmacepticel additipa siah as splykibizers. gmwlsifiqus, Suiders, Dseseryayes, sweeteners,
ﬂa\}%?ﬁri; gg&‘?sugﬁnsﬁ%lgk aa%%x?tgﬁ 1??%8 éoitggrgtf g:'blo]crﬁgrrs%(;‘ggg Eéguﬂi rg stabilizers
or @dhi-ieguiaerss Sohatdsexaaiplesiof liqud sarnemﬁdmsurzﬂlaed paretnenfaf er s,

reservati.v
ad1€1n1estratgonainclu<?e watervxgartlcuqarliy containing additives as above, e.g. cellulose
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flavoring agents, suspending agents, thickening

agents, colors, viscosity regulators, stabilizers or
Wo@30wAeegul at ors. Suitabl e exanpl es of |iquid PEr/Us®05021124

for oral and parenteral adm nistration |nclude mater

(particularly containing additives as above,

s bR ARE PO ORR T ST SR,
mor®bydrici abwohols ahd pdﬂph)&irlé |al¢thld|er& glyodiploing theirgledv golenlagd oils

© oo BRSO 67 18T For Pty B0 lcagicy con

alsodbddn 3R 6dérSuet Jis)@thﬁ@feaﬂ@aﬁ@ﬁbﬁrbpj/l mydistand. Sterdle l1qlﬁ1dtchle1ers are
carrier_can_ also be an oily ester such as

usedynasieride ligyad foglgﬁp@ﬁgqlthw forpatpnteral agministration. q edlqmd carrier for
presS@iZell 868 &Hﬁ%n l:‘a?nggz Halbeehdedd t rdchI‘BHh Qr SR PhaRHRE R AP NS
or pare Rteral n1n|strat| The liquid carrier for
accqptablurepetlent. conposi ti ons can be hal ogenat ed
dr ocaf bon, gr. ot her I
[00%‘1)‘( opel | fzirgtmd Ifqﬁf%%]euﬁl_cap&%cﬁ@ ﬁ%gﬁsf?g%gcb a}[ecsg%ﬁg gﬁ&tgoglls t% I on S,
susp&hmlslhg adntbesititivdd 19, ﬁc@IemztmpiélSntﬁrmus&ﬂ&pm&&p@ﬂmeab@muhmtaneous
utilized b for ex I i.nt rapmuscul
injeg iy §&é$‘? <Hions CorA S sedinRge mtﬁamn@%}%ly orfromEpgifippsdor oral
adnﬁlﬁhti%tl'oﬂ Gy 68 éﬁh%Ph@ﬁ’d ainidicsier ed intravenously.
Conpositions for oral adnministration may he in either
[00651qui d & ongeibedinesninthe moBBceticalroenepitierisie Heit desage form,
p-ﬁ%ﬂ?&& % shf&@l po%%%%ﬁftﬂoﬁp sﬁ%eﬁ nl§ rlalrﬁul Qrfsa Isllfllgsr, g}
suppmsms iﬁomh fam, bei oomsps@mam alllteémd@d in lsmm@wcin@inieg

appa)ggl%te 88?{151 esﬂ%fﬁtée a?cél%g r%{)e% e 1i1n t z%gleg%r ca{l R% p%clcl:l(
conipﬁgﬁ@iil RRtxanip1& pucﬂdetedtmﬁvage \fuﬁﬁ liﬁlpcﬂls be:fiflad k}&ggds or sachets
nposi tions, for exanp ga ket ed powder

cona%w%ds e ppif fi%sag%ﬁim Gerele. &y CXHEHE e %%t?ﬂm&elf or it
can bk EH4i o ?ﬁropf[zﬂ@ nibdr o 95PGRh EOhHAsRRAs Hﬁ)acl&a%é fEKAMRUCE uni® dosage
capsu or tablet itself, or it can be the
forra pyay eprthiatommahebe} mafkean gbatd¥) mafpcui mayrvenrn p sisrlsgese or
i
in o b oo 500 ose’ AEPLFRILEROLD R aky AP A
diredidigpetheactive ko paunds hereingo the\maltacht'el bb@éstremcimckudmgs)ramayv

impgag]{ ?gaée ﬁlgsbé?]cggdl%lrng%%enn?nneq&régqrg%qeﬁ aé‘ﬁtsugéurta%%gusq (t:tlho%s)

rectBll R 96ShAIBAMd thanedendbllg SUecR bdfinisva@onsinigyl karbSied out using the
parenterally églncludln i ntravenous, intraperitonea
ProgEAORIRERSE, aanacptically grsentable salis fhisrqof, in {oligps srqagps, foars,

patr.éfl‘lgéj sﬁ%@&%@ F J¥RtoYs, a@%g@s@tﬁhéﬂ GltALhPRSiFBY be carried

the présent ounds, or pharnmaceutically
[00@ﬁic e pt atYVIEn@énmmstcmé fae dife, trqatmernémi iphiitioprof a perticelapgigcase state

or BBLERaT AR ORTT R B S0 an e R B e paggetr
conipoerd weized,alie modd dfiatimdrtistefion tlmﬂl‘oﬁldmuh aind de\&ﬂsgsthelsbbbfathe

Qr. di sorder, I S under st oo the effecti
condiien fenggateh F‘%Wa@ PEREVHPUSB ﬂ%ctagrr{a a@mt%Phe \Rdividual being
treaf@MPPHRApbHticlabBR@tion, REmPBERAS @fth@ﬁf&béh‘t sitveddnQie prloRled to a

condition, and severity thereof, of the condition
patipyetj ahrgadyrseEerng frops agisease dmsan eouphsuTBcientin GuT Ot leaskpastially
am{lﬁ)l’a@é t%g irﬁ%tgﬁg 0 ﬁ]lg 'dt’slazgg %d Rseé Mo% t gﬂ amiolnt adequate to

[ app Ication e presen

accbrﬂpl@htthlel‘s cﬁﬁﬁe@&s&\/iﬂt&@@eﬁtﬂraﬂy effectwe amount The dosage to be used in

the treatment of a specific case must be subjectively determined by the attending physician.
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patient already suffering froma disease in an anount
sufficient to cure or at least partially aneliorate
wo bwe®yatpt ons of the di sease and its conpli cat PONES20051021124
anount adequate to acconplish this is defined as a
"therapeutically effective amount”. The dosage to be
The $&¢hbleR invoRRd il cRRlk TR e @fic SRR lahd the GBS E1oTUR it
subj ectively deternine% ﬁ; ﬁhe a?tenging’ﬁ%&§?§$§ﬁ§e%bmm
of hepa@m6/ 009734 PCT/ US2005/ 021124 The vari abl es
icayol ved i the I f | it and the siz
007 na e s Ay BBREH bR F RIS e rgtds By o e
airggysen tedesn of annmeyosble Fdesdniiadtretidnydamanass beintrbhiechial
. .C ounds directly.to the air s |n the formof an .
inhglaHeys GE COPPUIE A HISEYSITOD Fagpe; Silateiato agyaqueons or parially
aqiedtis @AftGENI al i nhal ation, the conpounds of this
i nvention nay be fornul ated into an aqueous or

[0068} ¢ i al | e capewnds of Bisipyation oD & pdrinestaueshpromtetslyod

: n r

i S NE B TSY oE 1  LEEHAREORLL Yo

phantéentcalyrmpaptt sak may be pephad & water gpitals]prad eudt wided duyfactant

suc%%s(sz E%r&?}b&r@%&%}l@é gﬁﬁﬂpegsg arllineag gisg b\é%tre%%rea lilrll él?f?grgl, liquid

polatalyleneydly ol iy Ingietukdd ligséss ibisP & nkiodt8inBBYeoddiSOnsAs storage and
prepared in glycerol, I|qu|d . pol yet hyl ene gl ycol s and

usepifigiURrERaratineY ealn i PRIV RIBPIDETtR SHaIh HlanigiopieaRismBf

[0039PT 29€ ARG hatSReuticRESAnINRRAE %'iﬂé%?ﬁgﬁge%ﬁu& sterile aqueous

preservative to inhibit the grow m cr oor gani sns.
solytgme 9f diypresipisandaicslstpowders faythsexsempaatieeus meparation of sterile

<1 N eC I sg.lnel ude steril ueouy ol.utions or . .
iy RS AR e Bt Bl B RPTR T e ISP 36 s o
thepriepiahateannsyohgabilay etias. Itnjuscheadtdbte woletithe oaglitns of manufacture
andgﬁlg%ggﬁe rfnglSI %g%t ?e; ﬁp%lr le&%gqsiﬁs ’tt&t{:ph gﬁ‘{n?l{qglngggétg)g; mslct:rgcr)rlggnelsms such
as B¥tetin @adfuhbil YrheXhisiesScanlbe aRbISEntRe dBpAHbE meBRE! cdnbning, for
condi tions of manufacture and storage and nust be
exagiplis BiairePhigel RYYO(nE- sloptrelpienyieRRelieal nphligrid polyethylene
glyBoIE S@RHEARIAIEs BUEL afiScBaRheri@ and fungi. The
carrier can be a sof vent —or di spersion nedium
[002@Int ai niTig,compeunde pbifjslinyentien ean,beetimamstred pansdedmally through

.- Q p Lene ql Il and |iquid

e 8 S EE Tt RPN BB S PE R B Trus irume! ana
admvieyeitink ereqintastopd DA ludedl adanionutidss sfrods ieSsutfaseesTiieivdy

can. be adm ni_stered transdermal |y {through the use of
andafﬁ? inafrd s Dpibicssasn %%‘_anl%sléagsnfgmum@sﬂssues- Such
adrflh B&ARRY iRy bt CaRed Sﬁt'i'i@ﬂn]g RGBS bRl RASordhErmaceutically

understood to include all adm nistrations across the
accepiptile sabts drerqohdn babigps, cepatstihams, paihes) suspengions fsolbbetis) ynd

' ' epi thelial and rnucosal tissues.

sup@ﬁs@%ﬂ&i@e&kaﬂ%ﬁ#?ﬂ%}}hs may be carried out using the
[00pt]lesent Tranpaunabaimiostrgvamnmydeutiaalisied thonelpthatkeof a

salts, thereof, .in lotions, creans, foans, .patchesg, .
e RO ETihe o Si® SaaS G aBR A criar mesd® Tl B st
conyR@hdlad don-toRiA fd the TkiaNGdaNERS dat8iyifslid AkhtTor f@¥mXEabsorption
. acconplished through the use of a transdernmal patch
into: {83 blepd stigm ia theskiny dhe sxrperundy takriany reaber efformpgguch as creams

and d¥tnbnts DabiB€ g8 bhY Scclusive devices. The creams and ointments may be viscous

liquid or semisolid emulsions of either the oil-in-water or water-in-oil type. Pastes comprised

of absorptive powders dispersed in petroleum or hydrophilic petroleum containing the active
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compound, is non-toxic to the skin, and all ows
delivery of the agent for system c absorption into
W b@obdwsd streamvia the skin. The carrier nmaRCT/EE®05/021124
any nunber of fornms such as creans and oi ntnents,
pastes, gels and occl usive devices. The creans and
in@EdInTRIAY S1sBBY sB@bMl SCORRLy (%f' ogeihgvé)&evﬁz% ngbe fsed to release the
emul sions of either the dil-in-water or ter-in-o
actixedneredogny ntg thedvendi sseem, weh mmtpswaplommtgane Coverlng a
dro |I|c etrol
o R S e L BB B S B Suh&: 6P BulFx contining e
actRCTNSHEN50aRt d@dusiventgrieel #oknovayinahslirefatirgui t abl e. A
ety of occlus devi ces na be used to rel ease
04 o2, T COTRGH oL S ATETion Y P ATeY srerertaly oy aginally in
theXoSR BT a &ﬁlﬁ/&ﬁfbﬁﬁl@su 5§ ‘Suﬁ%\ﬁ%r Mnﬁlat&ﬁﬁ%ﬁ&" & fnade ﬁom
contai ning the active ingred |en with or wthout
tradifippal @aterigls, iaclyding cqcoa dntiei wither witkout thetafdision of Waxes to alter the
Gidp{ GRRl AP
ﬂ[éﬂergturéngg%gnge%ﬁ%&éngggﬁy1ﬁ§?I?%&%%|nve% o] aﬁa

polyethgldnd giy@ﬂmfe/drmmmh@lb@yar@mgm g klsy be nsedt he form of
0Sito formul ati ons

onventi onal osi t or,
10036 D &b RPEBREHF vk o Bl o desg e of
copamds cbﬂihé BresenMnlvBntidh. Watib@Ubrmhd 6F paslih sl a@@krﬁfwn%%&sartt for
aIHer the suppository's neltin 50|nt and gl ycerin.
exapplees dispusenddndon %Byn%éerésﬁgd JRasigaf Presiryass Blppdere

(19@Bymh§er0& a}/ A6l QUi 85 1), rnoz@g%gm S, ﬂ%géren%@%s?é%s)

Incertain e present
Kr@gsg@ﬁd maem gt ali tedot ‘doesign apd dﬁph@gombfPI@dmgoU Héstbodk qflﬂirug
Deplgﬁ arﬁcpbedep%ﬁzg}ﬁj 8ﬁaé)te¥%r FP%Jf@l (9 gﬁ?’c]g%ns 425 Og reltl 91? C(a urna 0
Debveaypivews Biha8§ §6090), B(uﬁdiga)ard, Desil Rjﬁrr@efcelﬂidaﬂ&ti@&es, 77:285 et seq.

(19% S' exm)ﬁ{%\g}% ]éggg eilﬁdeg gr&’glilft?% agll\féggé%j@)g %)g ivetr)r) g)(zjs?enfizsnAmerican

Chéngistpartydd ba9) s&€oh ofWhidh is ift@@porated EFﬁ:’f&@ne@nﬁjlts ent1rety
Aﬁﬁllcatlon of Prodru ", Textbook of Drug sig

[00Z80 Dev df e ftoomavg%ﬁoege reegnandmef adlguwgmmf these

coﬂér‘ ouﬁhs) cand @4 Rk thhH gl}alzﬁﬁlahef ﬁlrechfl\%Hha[q W%gg ﬁ‘ealteciggnd in some

, Bundgaar d, armaceutic ence
empqlipgss, g subgeqt to theug@gl)\ent ahtte Hlegma]rpracamdnﬁtlmldl\a:d( étdsne)

en B8 A5k, PSSR R o

ambwum&ﬁ&mamubmedemméeﬁaﬁsmehdnmk@074] It is understood
t th lmen and node of adm.nistration of
10075 ?‘E&W—ﬁ G g n BT by RGPT6d PHBE Arifrisdy ofpethods
staitti fﬂoﬂlcﬂoﬁin%kﬁﬁll}beﬁﬂaﬂﬂﬂé Eoafds2REbw ddnfRIEdSs, or com ounds
enbodi ments, is subject to the judgment of the &% di ca
prqu,rgc&by ]@qod\ﬁlépethwo Geaeral yptheiiterouisarisodimeaftthe ¢ampounds of the
ad
inv e{gs?l %gesig%@&aédqg th(e oﬁ’&rﬁng 5(&1 Esel 1?] k rutgggré g&lﬂ?? H{&E'ei #ﬁ?ed th the art
thatjgeterten afl flgmoisciamestaps hoeshewn irf GO B&jenikh enay bepauires fopthese
it T B g Frfn Ebererany -Bviinagipctonaity in the
targeofpRuileks, known conmpounds, or conpounds prepared by
known net hods. General synthetic routes to many of the
conpounds of the invention are included in the
foll ow ng, schenmes. It is understood by those skilled
Methods g 1€ t hat protection and deprotection steps not

own in the Schenmes may be required for these
[00% 6hj As used in the schemes, Y g
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synt heses, and that the order of steps may be changed
to accommpdate functionality in the target nolecul es.
woveiokoag3of Maki ng [0076] As used in the scheneST/USDOIML1124
2006/ 009734 PCT/ US2005/ 021124 R1 and R2 are each
independently hydrogen or optionally substituted
LN\
R; ﬁtdl‘ﬁ/z are %@{1 Er%ief?{f\lentlg%%\irdlge%ﬂ%f[m)nﬂg s%s’ﬁtut&!l zgllk VN
ngrRNO~NR18 ( O NONNOI H, HR16/I--C
N>-Rl7 ~NNRis _ R N0 -N\ NR NXRI6 | <NO NN
%Rl6 16, ON RgR RI6 NN N "NRI9\ \ I / -R
N NNN

I
O

1 g
\\V 1 I/ / HH N==/ S >=0 N R16 R1I6 Ris
N N N N
et _.KD O gﬁ C[ %ﬁ Q
EQ;\(] ’EH\N/ ’ W N/j , l% j SN
0] Rig
Ris Ris _ !
1 ] _Ry7 N N O
N0 SN0 _me NN s I e
SO SO T T VL
Z N0 §kN/ N0 o TR : !
, " H , Rie ) '
o N SN
\ N LN
\[ SRz RI,\?—RW %:_/\/N R E'KN 0 SN *‘S{«\/’\N N
\ 1 J\ N X TN N/ N/
Ris 16 :
0=\ -Rio
b
SN ( SN N X
% L _/ i N \ \N
<¢K/NR9 : ~ 4 PLER TN %{;@
Il:ll H
N AN XTIN N i
E&N 1 _N L N/) e >~ g(:[,\?:()
, Rig Rig
Ry

‘és N\ {TN 7R
§_©I\}N'"R16 E—Eoz%ms %‘@r}*ﬂm \[N/j | EQN/)\/ ETN/ ﬁlo

, Or

L]

each Rj also having up to three R;y substituents attached to the ring of Rz containing at least
one N;

R4 and Rs are each independently hydrogen, alkyl, alkenyl, or alkynyl, wherein each alkyl,
alkenyl, or alkynyl is optionally substituted;

Ar is aryl, such as phenyl or thiophenyl;

R¢ is C1-Cg alkyl, alkenyl, alkynyl, NR2R23, CR24(CF3), JR3, or C(=0)Ry,, wherein J is O
or SO, whereinmis 0, 1, or 2;

Ry is hydrogen, C1-Cyp alkyl, C,-Cyg alkenyl, Co-Cipalkynyl, Ryo-E-Ra1, C(=0)ER30, ER2,
NR2oR»1, or (CH,),G, optionally substituted alkyl, optionally substituted aryl, aryl substituted
with optionally substituted alkyl, alkyl substituted with optionally substituted aryl, alkyl
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~~~\\~_ \\ NNNRI6 NR16 X11 Ris R16 NJ NN N or

N HN O each R3 also having up to three R19
waawspideent s attached to the ring of R3 cont apeii/ngRoas/021124

|l east one N, R4 and R5 are each independently

hydr ogen, al kyl, al kenyl, or al kynyl, wherein each
sub&ﬂn'i% with ﬁfﬁ&i&é IK suﬁ%tﬁﬁ(t@?/ lith SpQfatt E\ﬁ)lsﬁt}titeﬁ%ﬁak&lé‘to?glkyl

Is ary éﬁ s pheny Ph hi ophenyl

subaﬂunpdwlthﬁﬂdeh:yl al kynyl, NR22R23 CR24(CF3)2 JR22, or

R 5, hyg Ogﬁlé: v@ aﬁﬁ)’itrbdg%na%{e&% %ﬁ_ SS qkw)lr‘fl\l@ﬁébﬁ 5);’ Eegyl .

(CHEZ.CG-omyRy! , R20-E-R21, C(=0) ER20, ER20, NR20R21,
optionally substituted al kyl, optionally
Ris éSLﬁéﬁZQ’l(ﬁ(e(a)l\Q? 2921 FHmReubst i tuted with optional ly

R gsuttb;c% f?ﬁlﬁg cgzlr%vzhken?i kyt @:y W]& iﬁé (b)aé/%germtwayomg R0A, |, Yaken

togeHET MiIB200Bp102 tolghich @gjo @neuattmhedl, fowm dcyohit gnbserecyclir gydup, e.g.,

| d |
o G bIbEE et Bk B eiehe LR et O JdBOCED | €01 0
Ry allld(Ril ,are(}ﬂrdéﬁenﬁéﬁl@nﬂl Cq- C2a1€§51 al H@Hﬂ(}‘dl]{yl (dﬁbﬂérnﬁ@@l%/z By and Ry,

t&%@@@%ﬁ?@q adorps toah%sthsx 3 |atta%d &st‘b? %Ygﬁz Pﬁiz%%m@fheémup’

e.g. SofKYOMhg mehbék hel e hbt¥@htbmsRidseridd BbHh O KﬁﬂS
ether with the atons to which they are at t ached,

lﬂﬂlﬁl‘Qaqlmea2 cyclic or heterocyclic group, e.g., of 3-8

p@ gemers and the heteroatons are selected from O,
R20 and R21 are, i ndependently, H C1-C3

X1$(D,I<N1R9,1, azrrSO?reter oal kyl, or alternatively, R20 and R21,

.t oget.her 'ththe atons to which they are
Elsgﬁ%%g cycl ic or heterocyclic group, e.g.,
G isqthesyl 82 pyﬂitgzlrﬂapmﬁlysoranpiyrtdye het er oat ons are sel ect ed

fromO,

R gnd Kxsqre, msaendeﬁly%ﬁ £ Plé,‘ylealiﬂlyl ra?afyl Bl gbfl?t?rf’algﬁlde%%h
alk}}l SallEklﬂ?p Yhoynyd; Y10 bﬂi@teroa%ylﬁié{d gfﬁphoﬁllly 4u&ﬁfdtéﬂh{ hiterAR R, and

ar e, |ndepen ently, kenyl ,

Ros ,aflalf@}aﬁggethea wth the(ﬁtOIh%q_Oéﬂb@“ gy are @mqhec}/ écprpgyarn OPéIPR@WIUb stituted
t [
Cycgéugg({biyt u%lgé Xﬂ)%]]m%e% ﬁr%g%r:&{;a%gﬂo&g%& : d o R|2 g " at aﬁ en

[00T-get Raris Hi ¢rfOHL.he at oms to which they are attached,
[OOifﬂ [)Sl”nt J‘?Ag gleﬁlglﬁelgliz%% Scfa}Il éuéﬁg%recgiﬁlglvlo %va?sr (S%Rénllgs azllnld&). In

scheme 1, 2,6-difluoronitrobenzene 1 is treated with a slight excess of sodium azide for 2

n ISrOI

hours then the reaction mixture is treated with a 50% excess of piperazine, 2-substituted
piperazine or 2,6-disubstituted piperazine in unprotected form or protected at the more
hindered nitrogen as a Boc or Cbz function. Intermediate 2 is obtained in yields ranging from
50-90%. The nitro and azide functions are reduced under standard catalytic conditions (Ha,
Pt/C, MeOH) and the product phenylenediamine is treated with a substituted benzaldehyde
and Pd/C to promote oxidation. The product benzimidazole is deprotected if necessary (Ho,
Pd/C if PG = Cbz; TFA-DCM if PG = Boc) and the product, in most cases, can be

crystallized from acetonitrile.
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[0077] R24 is H, or OH [0078] The key internedi ate 4
can be prepared in tw ways (Schenes 1 and 2). In
W@ elvene9734 2, 6-di fl uoroni trobenzene 1 is treatkdI/vub1obs5/e21124
slight excess of sodiumazide for 2 hours then the
reaction mxture is treated with a 50% excess of
pi perazine, 2-substitutedgr,piperazine or R4
6- di substituted plperaz e |n unprot ected for

. Pb;ect@ag] Asd he ngre h red Hp iPtC, Big@h asg,@
O/EEE

Rk s—obtatte®i n yi
glngfb@m 50-90 e nitro and azide fun
ge re Reander standard catal ytic conditions (32,
/C, Me and the product phenyl enediam ne is ~
treated wi'th a substituted benzal dehyde and Pd/C to
pronote oxi dati on. The product benzim dazole is
deprotected if necessary (H2, Pd/Cif PG = Cbz;
TFA—DCMif PG = Boc) and the product, in nost cases,

can he perygfallized fromacetonitmle. 33 VWO

2006/ 0096734 PCT/ US2005/ 0219% A 2 NO2 ~NPG NH2
~NPG pdtiAicoRNBC, & OH F | F , ’rgl\ﬁs N~R5 3W H2N |

NR5 7 PG RAYNXRG 23 1° -ArCHO Rs-Ar R4

>==N 2NMpropei ff ScespyOH, 65C, air N~ R5 2. Deprotect

i f necesSaAPGMEPG=FEA-DCM i f PG,= Boc or H2, Pd/C, MeCH
if PG C.®PHIE&= H Boc or Cbz 3. Crystallize from
CH3CN %€hene 1 [0079] Schene 2 indicates t g =HhBoc or Cbz
phenyl e pgcinternediate 3 can be condensed with
an acid € Pproduct ami de can be reacted with weak
acid to cyclize and Scheme 1

ys?agz&?r{)rﬁ

[0079] Scheme 2 indicates that the phenylenediamine intermediate 3 can be
condensed with an acid and the product amide can be reacted with weak acid to cyclize and

provide the intermediate 4 after deprotection.

Ra 1. Rg-ArCOH - Ar Ry
6"
H\NPG NH

HATU, NMP then AcOH, 100°C
H2N©/N\/kﬁs n > i ,N\/KR

2. 1:1 TFA-DCM if PG = Boc or
H,, Pd/C, MeOH if PG =

5

(£

Cbz
3. Crystallize from CH3CN PG = Boc or Cbz
Scheme 2
[0080] Substitution on the secondary nitrogen of the piperazine ring is achieved in

three ways: Scheme 3 shows substitution occurring through nucleophilic substitution of an

alkyl halide to provide the target products (I).

R
Rg-Ar. 4

Re Ry
\FN H\NH R1\T/2R3 RG Ar R2
N

Ot AL
5
DIPEA, DMSO

4 ()

Scheme 3 (Ry, = halogen)
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provide the internedi ate 4 after deprotection. R4 1.
R6- ArCO2H R4 R6 Ar~N NH NH2 NPG HATU, NWP then AcOCH,
wageewseBs N RS )M HN NI'tR 5 2. 1:1 TFA- DCM PET/PR2065/021124
Boc or H2, Pd/C, MeOH if PG =3 Cbz 4 3. Crystallize
from CH3CN PG = Boc or Cbz Schene 2 [0080]
Substitution on the secondary nitrogen of the
per azi
[00@1[1]0\/\5 S l,%g?dliétﬁgld g%tegg%glﬁc}f? ér@ﬁreglglre @1a t1vei§é"rtﬁﬁ%ﬁ)n3between
aldehyBestkietames aml thé insemmedihtik @ haI ide to pr ow de the tar get
products £]). R6-Ar NIRA NHRL R2 R R6-Ar R4 ~R2

Re-A NI N 1" )--N~NR3 v R5 Aw HN N|R?4
gﬁ%@lﬂ Schene & = hal oge ?A ’)\ j(<H

3A\PCT/ US2005/ 21124  [0081] me [4 N
tes pr Beluct s —H—a—ar—e—p’epar ed Wi Rs

i on between algbpiyatgs/ ket ones an
intefmedi ate 4. R6- AMRAcBHAr RA RL H > NH RL R3 6
NNE HNN 3 R5 0 HNN-R / | 5 NaBH(OAc) 3D

Scheme 4

[0082] Scheme 5 indicates products (I) can also be obtained by condensing
intermediate 4 with an activated acid to form and amide. The amide can be reduced under

certain conditions to provide (I).

R
Re-Ar 4

R4
>:N NH Y- Rj Rs- A" H
1. \ﬂ/ N

HN\©/N\/kR5 | 0 ij \*ns

2. L|A|H3
4 1)

Y = Cl, other leaving group
Scheme 5

[0083] One of skill in the art will recognize that Schemes 1-5 can be adapted to
produce the other compounds and pharmaceutically acceptable salts of compounds according

to the present invention.
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4 NWP, AcCH (lI) Schene 4 [0082] Schene 5 indicates
products (I) can al so be obtai ned by condensi ng
WO nioenossed ate 4 with an activated acid to fornP@mntis2005/021124
am de. The am de can be reduced under certain
conditions to provide (I). R6-Ar NR4 NH Y R3 R6-Ar R4
ExdiopleN N )f >Z--- NNR3 R5 0 HN N'J"RS 2. LiAIH3 /
4 ?~) Y = d, other |eaving group Schene 5 [0083] One

Exatfiprlial L Atdvityne art will recognize that Schenes 1-5
can be adaptéd to produce the other conpounds and

[ooBdar Mac&uhd & thymBaRBRbARING cFAklaR RRHCER 8¢ere incubated with
according to the present invention. 35 2006/ 009734

radiparveSAaehdd2 1pd £SREdars prsseEseofitcasing.copgenirgtiang of test

cormi S MBS bou L RAGH, SRDhEL B S RN rpe

radloattivit§ b@afilRk-htion mdtedpareldent ealoés ware rdagatbdjusing SAS analysis
congcentrations of tes C ound. Menbrane bound .

Sy e e P Ee B P lea P P T e by

radloRghfaaetdpdr taysa?.yEfu?chin@lb},é)Q MogE b6 t154an39). RO corfpdi@Es have
wer e cal cul at ed usi ng SAS anal ysis system

hGyRHE bidingrIChyr septwigenafani AP 090 8BM. gonadot r opi n-r el easi ng
no al-00S; r 5

AR R A S

intgoapaoands have hGnRH binding | C50's between 1 and

, 000 881, Abbrevi afd <« HP LC/ . .
100888 oas NP ReCH AR ot el M S lh o b WBitohase
90/ ®686 wakde {(h D‘ﬁ f&mi@@&iﬂ)/ﬁﬁb‘eto%i}tﬁlé (@& 19%Fofadi8 aciB), MimibOho¥d 2.5 tnin, 0.8
nm ile ase: 90/10-5/95 water (0.1%formc
mLéfEﬁnd;\Z/E(g'ééQB‘ﬁit_rile (0.1%fornmic acid), 2 nin, hold 1.5
[0087'\}?5 0. 8yiethdd B Ne/M 2 KVIE QR bR crdeBE8dd 1 9\ 9 8mBi 1.1b Cbdvieinn, S-5
Y Conbi Screen ProCl8 50 x 4.6mm 1.D. colum, S-5 m

um 2 wm Flovowterlo mlimi. ddradient:, 10@0ad¢ctmitrilel Wago (0.1%TFA in both
551 B Sy TR P BRI Bl
to OrA0 e msnst MES ddedtion using a ThermoFinnigan AQA mass spectrometer in ESI
positive mode.

[0088] Method C: Column; Xterra RP18, 3.5u, 150 x 4.6 mm. Mobile phase: 85/15-
5/95 Ammonium formate buffer (pH = 3.5)/ACN+MeOH (1:1) for 10min, hold 4min, 1.2
mL/min., 210-370 nm.

[0089] Method D: Column; Xterra RP18, 3.5u, 150 x 4.6 mm. Mobile phase: 85/15-
5/95 Phosphate buffer (pH = 2.1)/ACN+MeOH (1:1) for 10min, hold 4min, 1.2 mL/min.,
210-370 nm.

[0090] Method E: Method E-YMC CombiPrep ProC18 50 x 20mm LD. column, S-5
um, 12 nm. Flow rate 20 mL/min. Gradient: 10/90 Acetonitrile/Water (0.1% TFA in both
solvents) to 100 % acetonitrile over 10 minutes then hold for three minutes at 100%

acetonitrile and ramp back to 10/90 acetonitrile/water over two minutes.

Example 1B - Preparation of intermediate aldehydes

2-(4-Dimethoxymethyl-phenyl)-1,1,1,3,3,3-hexafluoro-propan-2-ol:
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to 10/90 over 2 mns. M5 detection using a
Ther moFi nni gan AQA nmass spectroneter in ESI positive
woreae/004760088] Met hod C. Col umtm; Xterra RP18, 3PGUpSHBN021124
X 4.6 mm Mobile phase: 85/15- 5/95 Amoni um for mat e
buffer (pH = 3.5)/ACN+MeOH (1:1) for 10m n, hold 4m n,
g 1.2 nmb/mn., ¢210-370 nm [0089] Method D. Col um;
rra RELé': 8 54, 150 x 4.6 mm Mobile phase: 85/15-
hosphai’e fer (pH = 2.1)/ ACN+MeOH (1:1) for
10m hold 4mn, 1.2 nlL/mn. 210-370 nm [0090]
t hod E. Met hod E—YI\/C Conbi Prep ProCl8 50 x 20mm | . D.
(0025 urm, premergialiy-pvaplable t Brgmozf-dimsthoxymethy: bearasd (B E: 22

mmbP 98 AL em]t it 9@%5 efd dB1ch % T@C'uﬂd&%trhtr?ig%ﬁ 3&5‘;‘%@&&& (A

to 100 % acetonitrile over 10 nmi nutes then
hexang sodutignpinByLiB1 100853 120wt ofid.-3 M $0éllt@nﬁwasaa"¢ied)dwpwtse over 5

mml qﬁe%(gﬂgc?rg%c%go:%gy !s lhb\[‘l\)’gerdﬁ%rgg %k?%u S\lé)\@lélﬁn g"é approx1ma?er1ryp E& n, and the
sohﬁto(nélwdﬁlam&moyﬁ&mhy RTpMaaydaptidn, Iiluxiur3 was Queehedfvithor ot of
%&an 2-ol - 36 WD 2006/ 009734 PCT/US2005/021124 CF3

%thedg‘l@@tsp%e@ remaved er @0[1%9 e crude was purified by silica gel

colﬁﬁﬂ'@ﬁbﬁﬂa@'gla}fahﬁ\&ﬁh sy 1 acetate/hexane to %ve the title 51 oduct as a yellow oil
1- Br ono- 4-di net t]ox ynmet'hyl - benzene nmol )

(- Wes (487 st waebl). HMER((DMS@ Ylo)drrel8. (7,8)64 éH) 76718 Gt 2H),

7T R 38 PRG35 B T ony ves added

dropwi se over 5 mn. Hexafl uoroacetone was bubbl ed
4-(2, B2 Mi@fitadrbiIShysipbiit-1-flisronRER1-eBiylFBelzddyaet and the
solution was allowed to warmto RT. The reaction
xture was _guenched with 1 m of MOH and the
R0 ents—wer e noved under vacuum The crude was
p red by si { gel colum chromat ography with 5%
et hyle.acet at e/ hexane to give the title product as a
[0092]1 | ow @-{-Difp@tlibRygethASMenyl914, 1818BhexdfobdMiropMEEE G6) mg,
1. 1%@1§w£§di Shjegi }'_%Dgg/l ((75§nl dﬁ)sﬁgéeégg%grﬁs%ml) {ia8 3aded'and the
solutrondvad ,aﬁoﬂ’-éd folstiofop 2. - TheCHoRXN WastrEinbiddamaemiaBylm, @hdWe)reaction
benzal deh HO CF3 HO CF3 F3C | ~ -- F3C | ~ [009

mixure ZWaE)P?’FB%/WWeﬁ? pthplaspipteyand a 1 Msogivan carpenaiersoliges- EI]PG
8{?@& & Wis wathQ Wih carondt 'gdw@ﬁma J

Org Y 50S % aqueousca']IE'FIl f Hoq 1Was aglgggh aﬁl n%th%vea@ﬂ%!%kﬂe% with

brme It was dried over MgSOs, and the solvent was removed to yield the title product (300

mg (100%), 1.1 mmol) as a white solid. "H NMR (DMSO-de) & = 10.1 (s, 1H), 9.05 (s, 1H),

8.12 (d, J=8.5 Hz, 2H), 7.96 (d, J=8.2 Hz, 2H).

1-Bromo-4-(2,2,2-trifluoro-1-trifluoromethyl-ethyl)-benzene:

CF3 CF3

B Br

[0093] r 1-(4-Bromo-phenyl)-2,2,2-trifluoro-ethanone (500 mg, 2 mmol) and
triphenylphosphine (1.05 g, 4 mmol) were dissolved in diglyme (25 ml) and heated to 150°C
in a three-neck flask fitted with both an addition funnel and a reflux condenser under

. nitrogen. A solution of sodium chlorodifluoroacetate, dissolved in diglyme (13 ml), was

slowly added via the addition funnel. The addition took about one hour. After it was
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solution was allowed to stir for 2h. The sol vent was

removed under vacuum and the reaction m xture was
w@200bi00d76hed bet ween et hyl acetate and a 1M sORPETIDS2005/021124

carbonate solution. The organic |ayer was washed wth

uompq@t% b Eetagtrl]%’}’\ﬁpﬁgx% &és%ﬁ%kvgh ("gcg\jgt?} fﬁé@?ﬂfdﬁ%}lgi {1 Ut ow%g cooled

to beluss lﬂ(ﬁ@pMﬁrbdt&sMEﬂdoﬂdw(Mm tﬂg@ 81ar mﬁhbl)tan(l 3@fer (083 ml) were added.
The élege fvaé §110V]_rp§ to &311‘3%1‘ ](85h atl% C. Qf{gle g@c‘(lg'n mj %wg&%eamto 130°C,

water' w%@acfdgd 2:1(2' gle%ltgzp &FQ avg? (s)te?mt 1s‘u1]]Ie(l1J g}tg r:%é:{)Hectlon fhasll( (w%h alarge

amouit eﬂél,glynia:aoxﬁﬁﬁcdﬁn‘g yEd€calcwlaonsir "H NMB](CDCh) o= 7 61 (d,J=8.4
2-trifluaoro-ethanone (500 ng, 2

b1z, ool 32D ol ey F D it ar LB 0HZ 61N Tt wer o
150C
1-(29?%5'121211%@31( lﬂh%‘%‘ﬁ@hglzémﬂ 1))4 @B? hﬂan ad'dlt? i on funlngl 2

cand a reflux condenger under nitrogen. A solution of

__Jsadium chl orodi fl uggoagetate, dissolved in diglynme (13

"¢ was -stoewky f&ddgd Wia the addition funnel. The

ion took about Ongrskedar. After it was 37 WO
2006/ 009734 PCT/ US2005/ 021124 conplete, the reacti on
xture I 0

10008 anti2E L ANEE S Sl orp- o e R b Btencrs
(appt(oétﬁﬁatatg 108 nZg mﬁmﬁr}mgtndttml eonfathithted Withwdighyraddeak dissbived in

ure was allowed to stir for h 5C. . The
toluefle E%ml)dﬁ sl b Wder haidiogan fﬂai%é?ee@% 7 %ﬂﬁ%%p%@%éal& 0.013
dirhey 42%#1? 1%9{1}1'15%1‘6@%@& ?@lmvﬂs‘d%;y' thé §&jd1’[18ﬁ Qf ﬁlbutylvmyltm

co ect | ‘ask (with a [arge anount of diglyne
(155 cugyPl49aami!) d‘lgelredodlon atistirawaohsed to ROMERr(1IGDHCE8Y fi@n=purified by

51hca4geg 8°1§’§E]Ff31é‘fmat3 g{aghy(]é)%?) Wzn%%&wahyl acetatelfgéxane) to yield the title

prod&czté\ﬁlégse%oﬁ%__}l fﬁg&@\élerdt cfa'lgulléiﬁhg Hﬁ[&&d 'B}ee “W@DGM ) 5Be7 49 (g,

J=8. 4kHzpﬁH) ARA®(AR 28 4 HZ RHY 6571 (ldd 1=10.9, 17.6 Hz lH), 5.82(d, J— 17.7, 1H),

0 h (approxi mately 100
533&‘&; 6@3%5%1%5 t&a%“‘%ﬁ%@ated with diglyne)
4-(2, z@SrHﬂﬁﬁﬂi Y-Qﬁiﬂharoﬁl&hyﬁ g'()ﬁ)emzildbli\ycfb seal ed tub under
ni trogen atnosphere. raki spal I 'adi um (15 ng, 0.013
CFmTD|) and LiCl (42 ny, 093 nmol ) were added, followed by
addition of tributyvigyltin (155 ng, O0.49
. The re-acﬁ-o*rrmﬁ)?tus heated to 80C for 18 h,
a n purified by si g/el col uim chr omat ogr aphy
(100% hexane - 2% ethyl acetate/ hexane) to yield the
[0095) t| e 1-(2,2,2-Trifluoro-1-trifluoromethyl-ethyl)-4-vinyl-benzene (80 mg, 0.3

mmol) was dissolved in dioxane (6 ml) and water (5Sml). NalO4 (181 mg, 0.84 mmol) and
0s04 (0.18 ml of 2 2.5 % t-BuOH solution) were added. The mixture was allowed to stir at
room temperature for 2 h, and then it was partitioned between ethyl acetate and brine. The
ethyl acetate was washed with three additional times with brine, dried over MgSQO,, and the
solvent was removed under vacuum to give the title product (47 mg (61%), 0.18 mmol). 'H
NMR (CDCl3): 6 = 10.08 (s, 1H), 8.04 (d, J=8.3 Hz, 2H), 7.76 (d, J=8.3 Hz, 2H), 5.82 (m,
1H).

Example 1C - Preparation of Intermediate benzimidazolylpiperazines
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product, whose volatility nmade yield cal cul ations

i npossi ble. 1H NWVR (CDC13) 6 = 7.49 (d, J= 8.4 Hz,
wWQ@Rkhos/ 000780 (d, J=8.4 Hz, 211), 6.71 (dd, J=10.PBCT/1F2065/021124

Hz, 1H), 5.82 (d, J=17.7, 111), 5.33 (d, J=10.9 Hz,

1H), 4.06 (septet, JH F= 8.3 Hz, 1H).

4of 2, 2, 2- TRaNG Iseortypberdzind f | LOr onet (&INQ%I ) - benzal dehy

r.de F CF3 CPPEMDNSBC | F3C ()~ [QO9 Jﬁ
22.4 Triftuoro=t=tTH uor on®e -et Ayl ) - 4-vi nyl - be
ene (80z2.8x,0, 663 mmol) was dis ved in dioxane (6
m) and water (5nl). NalO4 (181 ng, 0.84 mmol) and

[ooﬁ§04 (0.1%5 ¥lutRh 082 3- Bl dérmBsyhzae (10 5063 mMsIPinadded.
m xture was allowed to stir at room tenperature

dlm&wlsﬂlfwld%deLh@?ﬁ gddedpodingnnzida (09 e 6 BarMeldnAbetsirring for 2 h
at 2@®@H§i§§)&§¥?ﬂ%ﬂ%ﬁﬁe (dr @Pg, 6e§ AEL)(/L ol alcﬁfn@ Ga eﬂ\@ostﬂggeg%&ﬂmxture

hree tImes”wt rine, dried over
follawed bh8-2-methylpiperawias (G- ehp\Petimivindle IThe acastion tixtge viérrddhe 60 °C

for EM%@!'OQQL%M ( 471t1?>1§ 1(1%% Wh%héfczm?‘gfv'v% 3_111%{&'% Wgﬁ\!\e/lhﬁmc’etate (50
mLY, wiShdddyith) 58 s@dita hydibide bol8Zon((@0 mI}) had watEi(@mQ beml. The

Preparation of Internedi ate benzi m dazol yl pi perazi nes
oreac (s abEris YSIOPCNRDR B ENDDe 15lue issqlidih dichioromethane

(25 %’1L2) A8 ttt@é‘tl:dpbvﬂﬁ Hﬁ@lbc&dlc[a\@)gnz@é Q , VRSO lgfte{r sNBRE forl16M at

o a solution of
20 ‘2C @eaphvwo‘ra@ ﬁYEthrﬁb@rﬂZléﬁ@ r(ﬂSldt@ s cBrognatagsaphed an silica gel eluted

w1tﬁi 5% thg%l#}éln)e?ﬁ%{&g? ta(tg tOrBT?)VIM\@f?IC 90%3% aﬁgqu I;MG& %ﬁj&%Z &096475) 'H-

er stlrrlng

NMR (CQIE 0P v Tet gl A, N e- &DH&]J €8.26123, m/m ,1H;lJ 4 811Hz) V@SS (d, 1H,
add%eéiothe reaction mxture follo );1/_
I =823t B8A 09 fED a2 &4 131 §5]&3§Z>5319%m) SHIThES (% q8p:i 137 (d,

3HW X6 ¥R SLEMS @Mé’thocﬁﬁ) Qt 505 ks, fbuhtsﬁn 8@ @%Ccaﬁ&ﬁat@dﬂmass =362,

addi tional 12 whi'ch point it was
(M-l 163sHo@d e =408 (50 inL), washed with 1N sod| um
hydrOX| de solution (20 nL) and water (2 X 20 nL). The

ol AYEr My@sc tidred (MgSO4), eva rat ed and the
r sﬁN(pJIrE di ssolved in dichloropet hg Efg %% nL) and
ated with di-t-butyl di carboﬁw

g, 7.1 mvbl).
ter stirring for 16 h at esolvent was

[008%apor ateWiXpg of A PH@&VH‘IX@“\‘?%”& 6%-6 §ad-b gl Bignghanol (50 mL)
Waﬁiﬂdf@@n% (1%ltrH$sg)gere %&Bge%%s@%%‘ﬁ%nj dlef id‘% bal@a@lﬁh@&@carbon

provi de the product as a 1 ow gum (2
(0. 20}-g,) fch\ﬂIh (oDa3his t@eﬁhe?reﬂ@m@d}dxtuﬂ_d—Wa&pw:g@ v@tlﬂwdrqgen:tlgeemmes

The::%;azlysg\:’vg%ﬁg%?% \:'?flitli %e?icﬁ«?féléa‘f%réa&egisgﬁ%rtg,d\xéas%gﬁ. gitilsze)%/?rggpz%gons of
methinol 2id) the todBinéd ity weik. 2@pdrated under reduced pressure to leave the
phenylenediamine product as a brown, foamy solid (1.8 g, 96%). "H-NMR (CDCls), & = 6.68
(dd, 1H,J=7.9Hz,J =7.7Hz), 6.57 (d, 1H, J = 8.3 Hz), 6.54 (d, 1H, J = 7.6 Hz), 4.35 (bs,
1H), 3.97 (bd, 1H, J=12.5 Hz), 3.80 (bs, 2H), 3.37 (bs, 2H), 3.27 (td, 1H, T = 13.0 Hz, J = 4.7
Hz),2.99 (bd, 1H, J = 11.7 Hz), 2.90 (bd, 1H, J = 10.9 Hz), 2.81 (dd, 1H,J=10.9 Hz, J = 3.1
Hz),2.70 (td, 1H, J = 12.5 Hz, J =3.9 Hz), 1.51 (s, 9H), 1.40 (d, 3H, J = 7.8 Hz). LC/MS
(Method A), rt = 1.22 mins., purity = 98.0 %, calculated mass = 306, [M+H]" = 307.
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3H, J = 6.8 Hz). LM (Method A), rt = 2.05 mns.,
purity = 89.8% calculated mass = 362, [ MH CGHOQ2] +
WGE2@68097B62 NBoc H2, Pd/ C, MeOH NH2 NBoc N3 NPCHEBRODS/021124

[0097] A m xture of the piperazinylnitroazide (2.2 g,

6.1 mvbl) in nmethanol (50 nL) was hydrogenated (1

at nosphere hydrogen pressure,\ballon) over 10%

palladiumon carbon (0.20 @) r 5 h. During this
oJeaCtl on m xture was ged with hydrogen

ThedSeROEIYSL. was Ih}er W th the aid
|atormceous vvashed winf W‘i portions of
nmet hanol and th oned filtrat Wer e evapor at ed
under reduced pr essure to |l eave tt phenyl ened| am ne
uct s a brown, solid (1.
0P8bcr 3) A giistugg gghe ;(ha;ay ctpdfamine1:5 5,qzm1\491)§ frbtytyl,qgl}zaldehyde

(1. ﬁg 5771 ﬁl@laol iy} El)rl) an&é’% F'Kﬁaduﬁn ééca(rgon (@) o »5}’ 1rrls(%pr§%alﬁ|€]) (40 mL) was
stugqe])ram ygmd fgpicd tp |&)) °C forrh. (Afjer c_t)phng]to :toqr@ te@menatur@ thﬁ c4ta17yst

wa .t%re%&v&? tk%%%ilofgdé%?rﬁiﬁ?&%eagth;%%sge@&g bsggr%gar_&[ﬁal]_@let}q? combined

filteateg Qvefd d/apdr&ted dnder Mu&dl—jmssdre TBe Srubiz ﬂ)r,oddct S/hs Clerpm@idpraphed

7. t = 1.22 .

on thﬂ%geg elblﬁ:g vspg}l 7_5 %gepﬁn% Plgtgplﬂcwta{eéé ll\éﬁlﬁ% e,t_:r %tras [a,@_qlﬂy_l_sohd
o /34 / 1
e N G oo B o O R A RS 0o
2HAI ﬁﬁ)@tﬂ?ﬁé i (m,ﬁéi){ﬁaé%gdlde%dl ahe ik, {118 Hp), 454'9(h¢i\/tﬂ1)J 9 4
I

HZ?(Z)LO%SBQ% 2. um égq%?gon(%%%Gggagbdl%ﬁ?@oé%ép%fazpf @BqH’J_
13.81Hz, va 8.9 1§4)) 2.82dldy 8y Jo+ ¥1.ahd Jhehd éﬂ) @580, OHj, dBSZS,h)H), 1.35

r N e at al yst S
.o Fapadin [ et AR Biabeiit e bo L Pl
calilitbd meR Ry LRapt HERUMohpVgobiged  filtrates were
evapor at ed under reduced pressure. The crude product
s chromatographed on silica gel eluted wwth 75%
hexanes in ethyl acetate to-Peave the product as a
rry solid (2.5 g, 95%. 1 W' (acetone-d6), 8 =
s, 1H), 87®M(d, 2H, J 8.5 Hz) 7.45 (d,
c5I—|z)691(m’2|—|) =M 2 (o, 1HJ:72
j@/ 4 Hz), 4.47 (bd, 1H, " YoaN Hz 4.28 (bs,
402(bd 1H, J = 12.5 Hz), ~& 88 (hd, 1H J:
125Hz 22 (td, 1H, J = 13.3 Hz, J = 3.
[002987 ( ch S()ilp-]lon P ﬂiqﬁocmrhtgctecj] plpel;gmgylpgr)mmlga@ge @rﬁ g, _ﬁﬁ) mMol) in

tr1fﬂn§bl\&én? I\/gtg E%O dm?&; ?édr (%n(:tgorf%g?xatr]ﬁa ggq?ﬁp v i 1§/ré'd:%g 6 (hg To%g |_pﬂve:nts
weealvaporateahdrigssude gd@gct Wdplirified bg4&erdedphfse HPLOAThethod E).

The:r pFr'g‘ducE conte{irll\llngN Eggti()_nls\lwngel_!:ombined, neutralized with 1M sodium carbonate

solution and extracted with ethyl acetate (2 X 50 mL). The extracts were combined, dried
(MgSO4) and evaporated under reduced pressure to provide the product as a white, foamy
solid (1.0 g, 54%). "H-NMR (acetone-ds), & = 11.72 (bs, 1H), 8.12 (d, 2H, J = 8.7 Hz), 7.57
(d,2H,J=8.7Hz),7.05 (dd, 1H,J=7.8 Hz, ] =7.7 Hz), 6.99 (d, 1H, J = 7.8 Hz), 6.53 (d,
1H,J=77Hz),4.40 (d, 1H,J =11.1 Hz), 4.33 (d, 1H, J = 11.0 Hz), 3.07 (m, 3H), 2.72 (m,
2H), 2.40 (t, 1H, J = 10.6 Hz), 1.37 (s, 9H), 1.11 (d, 3H, J = 6.3 Hz). HPLC (method D), rt =
5.5 mins. (100% @ 254 and 300 nms). MS, calculated MW = 348.2, [M+H]" = 349, [M-H]
=347.
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HN N HN~N' [0099] A solution of the Boc protected
pi per azi nyl benzi m dazole (2.4 g, 5.3 mwbl) in

wao eoobloesospaceti c acid (20 nmL) and di chl or onet heeEUSR05/021124
m.) was stirred for 2 h. The solvents were evaporated
and the crude product was purified by reversed phase

Heaa%t){/é)lﬂ&hod

[01bhLC (metaRd dl’ﬁzlrcates

wer e combi ne

BerRfR e ards QAL

neutralized wth
solution and extragted with et

i

| acetate (2 X 50 ni).

car bonat e

The extracts were cbnpfhed, drigdN{MySO4) and
evapor at ed under reduged( pressu _(}UﬂprOV|de t he
product as a white, foanyV=sqli 1.0 g, 54%. 'H NWR
(acetone-d6), 8 = 11.72 , 8.12 (d, 2H, J = 8.7
Hz), 7.57 (d, 2H, J = 7.05 (dd, 1H, J = 7.8
Hz, J = 7.7 Hz), 699(d, = 7.8 Hz), 6.53 (d,
1H J = 7.7 H). 4. 40 (dT%ELEjl: 11.1 Hz), 4.33 (d,
NolH, J = IR,0 Hz), 3.07 (PRz3H), 2. 72Rgn  2F), AMHET
1 (t, 1IH JeBudP. 6 Hz), 1.PH (s, 9, [H 1T (d, 3H 335 =
6.3 Hz).|HPLC (nmethod D), rt = 5.5|mins. (100% @ 254
7 and 300 IR} VB, cal cul gyed MV =3 FAEYIR e R 349,
[ HL- 347, 7 WO 2006/ 009734 PCT/ US 356%\7[%%124 339
[ WaYat| -|- R PP HERe S rioanmar oA
|_UJ.UUJ I I IILIT bal TS U TIT1 T e S |JI LAY
3 usi ng the %B% e net hod: RA NH | éSEEﬁWf E#?\ /
TABLE 1 \b DA DD Dr\ rl\/I + 1 t Dllf \/I I—I l—! 335 2
4 {_Butyl HBEMethyl 349 i8] “Metyh yi | #RE-MethylEr 1363363
4 t-Butyl { St-Methyl {R}-Methyl 363 5 n-Propyl HH
5321 6 ilPPepyl HH 321 |B Ethyl H HB14 8 321
Met hanesul fonyl H H 357 | 9 Met hanesulfonyl H{ |S }
6 -Methyl BifRropdl0 Et hanesulBonyl H H 3HL 11 321
2- Propangsul fonyl HH 385 12 Benzenesulfonyl H H 418
7 ' Ethyl H H 314
8 Methanesulfonyl H H 357
9 Methanesulfonyl H {S}-Methyl 371
10 Ethanesulfonyl H H 371
11 2-Propanesulfonyl H H 385
12 Benzenesulfonyl H H 418
13 N,N-Diethylamino H H 350
14 N,N-Diethylamino H {S}-Methyl 364
15 N,N-Diethylamino H {S}-Ethyl 378
16 3-(hydroxy)phenoxy | H H 387
17 Benzoyl H H 383
18 1-Pyrrolidinyl H H 348
19 1’,1°,1°,3°,3°,3’- H H 429
hexafluoroisopropane
20 1’,1°,1°,3°,3°,3°- H H 445
hexafluoroisopropane-
2-ol
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13 NNND ethylamino HH 350 14 N NDiethylamino H{ S
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Example 1D

o)
I II uroiTr Ol UTl

Preparation of substituted imidazole intermediates

NaH,

Q N

2-Bromoacetamide,
THF:DMF (4:1)

—

H>—<\j\lH

[0101]

_

0 Ns
P

O;\NHZ

th 2% 932336 |

A solution of 1H-imidazole-4-carbaldehyde (1.92 g, 20 mMol) in anhydrous

THF (32 mL) and DMF (8 mL) was treated with sodium hydride (60% dispersion in mineral
oil, 880 mg, 22 mMol) for 5 mins. 2-Bromoacetamide (3.59 g, 26 mMol) was added and the

reaction was stirred continuously overnight. The THF was concentrated, loaded on a silica

column, and eluted with 20% methanol in dichloromehane. The solvent was filtered and
evaporated to yield 2.70 g of the product as a white solid (88.2%). 'H NMR (400 MHz,
CD;0D) §=9.75 (s, 1H), 7.95 (d, 1H, J = 1.0 Hz), 7.82 (s, 1H), 4.89 (s, 2H); °C NMR (75.5
MHz, CDs;0D) § 186.0, 170.8, 142.7, 142.3, 130.7, 50.0; HPLC (Method D) rt = 1.5 min,
96.4% purity at 256 nm. LC/MS calculated mass = 153.14, [M - H] = 152, [M + H]* = 154.

[0102]

N
e
N
N\RG
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Table 2 indicates other intermediates prepared using the above method:




evaporated to yield 2.70 g of the product as a white
solid (88.2% . 1H NWR (400 MHz, CD3OD) 8 = 9.75 (s,
wakdos/000796 (d, 1H, J = 1.0 Hz), 7.82 (s, 1H), BECBOS1085/021124
2H); 13C NWR (75.5 MHz, CD30D) S 186.0, 170.8, 142.7,
142.3, 130.7, 50.0; HPLC (Method D) rt = 1.5 min,
96.4% purity at 256 nm LC ghcul ated mass =
153.14, [M- H- = 152, [M+ H+ = 154. [0102] Table
2 indicates oth i ntergedi ateg prepgged usin +
above rretlﬁ%d: 0 \>--Flg§ RD R“ /Nﬁ{s RF 42%@}?|
2006/ 009734 PCT/ US2Q05/ 021124 _TABLE 2 No. RD Rr RG
[ MtH] + 1 Met hyll\%ﬂ%ﬁ HI%68 2 IElthyl }ﬁH H 182 I%g H
Methyl HH 168 4 H Methyl Methyl Benzyl 272 5 H
Met hyl HZR)-2- fiteflyl etlhyl 272H 6 H NBthyl H 182
(S)-2-phenylethyl 272 7 H Methyl H H 182 Exanple 1lE
O- N p~N n-PriH NaH, MsthyH THF, DMVE\ [0103]16
2- Met hyl - I - propyl - 1H i m dazol e- 4- car bal dehyde:
2- Met hyl -4 H i mi d&zol e- Meibgr baMaehy deBegp@0 ng,278. 5
mol ) was dissolved in THF (40 M) with DMV (5 m).
NaH (38 ng of Fa 60% dMsthgl si 8n i n nR}&rphknyethyl was 272
added carefully and the reaction m xture was all owed
to stir S mnutgg undermsihyr ogen. Pr qeyb-phedieeyl( 1. 6572
g, 9.7 mol) was added and it was allowed to stir for
1 h, at which tigre the yeggtiop was jgdged conpbete.
The solvent was renoved under vacuum and the crude
was purified on silica eluted with 100% et hyl acetate
Examptd MO et hyl acetate to yield the title product as
the main isomer (390 ng (3099, 2.6 mol). 1H NMR
(DVBO-d6): 8 = 9.68 (s, “Thy\ 8.02 (s, 1H), 3.97 (t,

TN 3 Hz, M2 2.31 (s, N
N THF, DMF
H
[0103] 2-Methyl-1-propyl-1H-imidazole-4-carbaldehyde: 2-Methyl-1H-imidazole-4-

carbaldehyde (940 mg, 8.5 mmol) was dissolved in THF (40 ml) with DMF (5 ml). NaH
(380 mg of a 60% dispersion in mineral oil) was added carefully and the reaction mixture was
allowed to stir 5 minutes under nitrogen. Propyl iodide (1.65 g, 9.7 mmol) was added and it
was allowed to stir for 1 h, at which time the reaction was judged complete. The solvent was
removed under vacuum, and the crude was purified on silica eluted with 100% ethyl acetate —
1%MeOH/ethyl acetate to yield the title product as the main isomer (390 mg (30%), 2.6
mmol). 'H NMR (DMSO-de): 8 = 9.68 (s, 1H), 8.02 (s, 1H), 3.97 (t, J=7.3 Hz, 2H), 2.31 (s,
3H), 1.71 (sextet, J=7.3 Hz, 2H), 0.85 (t, J=7.3 Hz, 3H).

[0104] Table 3 indicates other intermediates prepared using the above method:
o=~ N
D
N
Ry \
Ri

TABLE 3
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3H), 1.71 (sextet, J=7.3 Hz, 2H), 0.85 (t, J=7.3 Hz,
3H). [0104] Table 3 indicates other internedi ates
w@e@paowed usi ng the above nethod: O~ N \> R PCNMURMoFA21124
TABLE 3 43 WO 2006/ 009734 PCT/ US2005/ 021124 No. RH
RRRI [M+H+ 1 M ME 2 M MHI125 3 HM H4 H
Me Me SN&ke Et ERy 6 H EtgMe 7 HpFt H 8 fiv H 9 H
M Et 10 HEt Bt 11 Me i-Pr H 12 Me Et 14 13 Me
n-Bu H14 Me n-Pr Et 15 Me n-Pr Et 16 Hn-Pr M
Exanpl e 1 F PrepaMsti on oM&ubsti tEt ed uracil
intermediates 00 O ,I NHO~ 1 NHHO0 N0 44 WO
2006/ 009734 PCT/ M82005/ 034124 [0O405] A syspension of
5-fornyluracil (0.84 g, 6.0 mvbl) in anhydrous

3 H Me H
4 H Me Me
5 Me Et Et
6 H Et Me
7 H Et H

8 Me Et H
9 H Me Et
10 H Bt Bt
11 Me i-Pr H
12 Me Et H 149
13 Me n-Bu H
14 Me n-Pr Et
15 Me n-Pr Et
16 H n-Pr Me

Example 1F

Preparation of substituted uracil intermediates

(o]
OAﬁNH Oﬂﬁkw
_—
LA }qxo

H
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di met hyl formam de (12 nL) under a nitrogen atnosphere

was cooled to -40 C. The reaction m xture was treated
wowah/oswed um hydri de (60% m neral oil di spersiPel/US20885021124

g, 6.6 mwbl), stirred 30 mns., then treated with

1- bronobutane (0.91 g, 6.6 mwl). The m xture warned
[0%08] 20 C R\%Rdpesdidh of SLBERYIMRSI BT QLG Rlo ﬁlMo‘ﬂ)QH aﬂfou%S h.

At this tInE the reaction nlxture was cooled to room
dipeshpdformamide (12 mbhensigr wmgmtmambre(vfas nuqle‘awo °C. The

rea@t @ﬁgfx‘ﬁ}rg qzag Qeate%;% Hfs %ildﬁpﬁ)?cfnde ?&ﬁc mblheQ gs]rpgxislgg (8%? g 6.6

ue was purl omatogra
ml\étblwsededl\m him. greadeﬂad wuﬁ ldirbrygdbbuaaet@deg 616 ABXGNEBe mixture

el e ey b R Bhye  r
midtbre f¥as (cBSled dotfbom Senfplrdtsre, trét% with 1ﬂ§th£n%1 (5]159;) armt é%gpc%ﬁted to

2H, J = 7.3 Hz), 1.59 (m
drygpq;s upder reduged pqggsureHﬁll_l@re(s@p MGE8 pt@}ﬁed|bty chromatngraghu ontsifica gel

elu%glvi}l%’ a@r%&t%{%&ﬂ@c@t?% )811{8 g}i%sc? é%(r)[é] ]E?cgga\te%he prl(_)"liUCt asa

whitepdvedstr e@,szsag hze%)J am(emmhdHamm @MEP@Ide)D LSl (bflqum)vﬁ(s

T8 1 ol Y 1 Bl 159 (g, b S oy P e .

Hep 2 nm.
szg B I%g gfgggd;dolgg %2 41 4N -plaﬁﬂi :3/98 2%1@ 245 3%@%@%299&?%

ESMet M+ Pﬁqulcui@edaéh%l f«zglﬂ 1_L9ﬂ 2 FI uor obenzyi 249 12
[01?6&60 D'Of loTﬁgfeQF inBEREY. $th&§1¥tem?e%1a}es'%?e%ta%ﬁ]ugl?lg %th bmlrzex I%%OC?
0]

o~ I NH
N/]%o
A
TABLE 4

No. Rk [M + HJ*
1 Me 155
2 Et 169
3 n-Pr 183
4 i-Pr 183
5 Allyl 181
6 Propargyl 179
7 n-Pentyl 211
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H NH NaH H-N~ ~ H DMF N~0 [0107] To a slurry of 400ny
of 5-fornyluracil (2.8mMV) in DMF (10nL) at room

wao eeopeeEsur e was added sodi um hydride (280ny, FeVSH0%/621124
inoil). After stirring for 30mn., Ml (1.013g,
7.2m\V) was added. V\hen the turbid reaction mxture
became a honpbgeneous h:gg}w solution tlc beyeal ed the
absence of starting uraci The reaction m xture was
treated wth MeCH and water, concentrated on the
rotovap and tRe resi duel-pethaxyéthered msdyhee®2MeOH and
hexane. The MeOH fraction was concentrated and the
residue partitponed beg éﬁ n chl orof orm angswater. The
organi c phase dried (MS filtered and concentr at ed
to give 420ngy 589% yi el dZE
1, 3- di et hyl - 81f or nyl ur&aEluprokenzah of f - whi t 24%axy
solid. 1H NWR (DVMSO-d6), S = 9.82 (s, 1H), 8.52 (s,

1H), 3.43 (s, ;3H), 3.2 iéDﬁl@r e ; 34
mns. mz = 169, [MH + 1an’p e Prep%6r7gt| on of
oxazol e and thiazole i nter nedi at es O 1. HOAc, D, -(

1J CEt + /\NMBCREt drAgetamidiaOH O [ 0108]98
2, 4-Di net hyl - oxazol e-5-carboxylic acid ethyl ester.
Exﬁhﬁﬁ aied as in J. Heterocyclic Chem 1998, 35, 859. A
tion of chI oroacet oacetate (20 g, 121 mmol) and

etam,@ (14 240 mmol ) in glacial acetic acid
l4d“H )%g to reflux for 72 h. The mxture

walis %ootf ed to rivamd concentrated under vacuum The
resul ting rmterlal was cooled in an ice bath and nade

[0107S| ¢ ( Pid Dslarryl 400k dr 6- anNfl‘lQﬁhﬁ | SMNIPH D Ql@ﬂbbeﬁ%m

I
solution was extracted with 3 X 100

temé’é‘i‘i‘ﬁﬁfﬁéfas Fldodrdiyye pydrige I(%SOQT& @M (6&%218@1 Aft¢r| Stlerm@cfor 30min.,
MBI 8GR R, 3 e Bt ALY B Dbl NS gppgspeons
yelloursotutied tlbyevsaled tha ag@hcemfrstantatgo,gacalp nyl,e rexiction mixtwe tias aeated
w1t? M"&j}? Q}d \9&‘[%12 Qonce }a%C/ hlgex povgp %d tﬁg reastl(%g Pgrtofg)/ h r\lzv%%n

ovi de
Me@b]l and hekdde NIVR: B@O)H\zﬂr%tmﬁ @@Q&ﬂ))centﬁteﬁ aAd Bk réﬁdue]paﬁu?)néd

bet\f\_lﬁen émkgfo%a?cggéterp(%f: or%amplﬂ%@ (e_dnfg ER/rg§04),.ﬁlthtd oz)n(?en%rated
gﬁ@zﬁOiﬂ@ (89%Ly)eld)| of @@:Qﬁﬂlethyl S5-form Iuracﬂ as an off-white waxy solid. H—
-tert- )-4-{4- i met hyl -1, 3- oxazo
§;@akbémﬁy %GSp]eH)a& 57143, 150, 13.451fs (5523, Ai(< AHD| BC/MS; re= 0.34
m1n§.°ln‘7‘% L9Bg CEM+%I]4 di met hyl - oxazol e- 5-

Example 1H - Preparation of oxazole and thiazole intermediates

? 9 Q 1. HOAc, A
) \ N
MOEI 4 S | \
cl )J\NHZ 2. NaOH o COaEt
[0108] 2,4-Dimethyl-oxazole-5-carboxylic acid ethyl ester. Prepared as in J.

Heterocyclic Chem. 1998, 35, 859. A solution of chloroacetoacetate (20 g, 121 mmol) and
acetamide (14.4 g, 240 mmol) in glacial acetic acid (40 mL) was heated to reflux for 72 h.
The mixture was cooled to rt and concentrated under vacuum. The resulting material was
cooled in an ice bath and made basic (pH 9 — 10) with 6 N NaOH solution. The aqueous
solution was extracted with Et;0O (3 x 100 mL). The combined Et,O layers were dried

(Na;SOy), filtered, and concentrated to afford a light brown oil. The crude material was
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carboxylic acid ethyl ester (1.8 g, 10.6 mml) in THE
(20 nmL) cooled in an ice bath was added a sol ution of
wQp@sob284 (0.98 g, 23 Mol ) in H2O0 (20 nL), fopdDUsTHOHY21124
MeOH (10 nbL). The reaction was stirred in the ice
bath and allowed to conme to rt overnight. The
puSddiyl sﬂﬁa%ﬁclﬁ&ﬁ&t@@%ﬁ}@t aGuﬂg’RvN@& ?ﬂé@rent-r(;ﬁgaﬂ 2) Hé’hexanes to 25

solution was cooled in an ice roug p
% BIQhqhexanes tapigivide the ester 0.8\, ﬁc%) asmlanfellow spliéc .}bwm 30 MHz

R SRR R A f A LAY TR
MS ESI-POBRIM+HMeHPt, = 142. The cr ude acid (49 ng, 0.35

mmol ) was conbined wth the piperazinyl benzi m dazol e
(101 ng, 0.30 mml) ~<HATU (133 ng, 0.35 nmmol), and

DIEA (60 L, 0.36 |n NI\/P(6 nmL) and the sol ution
S stlrre,d,\ga;t rt for e solution was added
/L @ (50 )y cethd F2ZOH(] l@ the |l ayers were

separated. The organic yer was washed with H20 (8 x
15 nL) and brine (20 nL), dried (Na2SO4), filtered,

[omajld C0rﬁ:%l%ftaﬁlqdpheffiHMﬁ@é{(Zdﬁ}d&mml—ﬂLlir—dr);falzﬁd,i us h ng .
SI.11C e Ograp eluting wt a radi ent o
DSty bbb lperglufion g 4 blimatig oaprolses-
carb&91i0Bsid % esft® §ﬁ8 W ¢ I%EDBQ\W THE (il(b"&nh‘lg@ocﬁgpmw&e balgb was

(CDC13).:
add¢d g golu%(ap of ;LlQHQ‘Iz@ 8 22 B muplig I-{zé (20 mk.),oBowgd bylMﬁQH (10

mLZ1r %l%_e I(egctl’oﬂ Xﬁ)g Ztng % ’tk(eglgg baﬁsnﬁéﬁaﬁl{o%d l]osc,:omﬁ_ﬁg ’rt oéljeglég}}%.s"fhe

sol@idp, wap cgﬂbe@gatecgiﬁ)vacm (TEShqieas) solftivhk Mias costedimn idrtath and

bro%x g%pltlg ﬁ%tzelz_e Ef} f%é\% Hgf'z’g&esvyhltwreﬁaltaé%waslco? & N

filudtibn dndNrieDivddul®tbl@ford the acid as a white powder (0.67 g, 45 %). MS (ESI-
Poé,lﬁglh 4- téﬂ?l oxazgol e- 5-car boxyl | c acid Prepared as
ﬁhufe crudsa@fidi(fy mgdbd> mutpl) wascpmbingd ayith the
&94 lb&ﬁ lﬁti z%1 1@1 {
pip 111':5 irfida: é‘(‘ Bt 53 m ?&i’o?ﬁh%(l@%%’é% n‘{m@}f %_E]EA (60

( pr epa as in exa
(Qﬁﬁ IFHB I) élbm\’ﬂ’d(@ fﬂL)aaﬂdl’f Siob?éloao;‘«@s stireedzatttfordish. Aythe\@lution

L.DA
Was_zl_a%ggd g@)gAcggéO EfI:E fyc?‘glo@? @%&}grﬁrtlégféggr efe seﬁarated Myile orr‘g%c
laye'prrwals weshzdtwith Haey (8a>nl§miﬂ]» anddmmle (Z(Dmmp [ried (N@BO@BﬁMéd and
[ ' OAL, 5 2 Th
congf i T 1=t SRR T VP RS LR e Tr g e
gradibigt o$ 1% MeOH/GHSCIRetR o MEOHIGHR.CLIh hffoRinNge aﬂﬁﬂe Tércﬁng*@%%) as a

renoved i n vacuuo. To the residue was added Et QAc

whitg powdgiy o H @MR 30EMBEECEElioh3E &, X FET LK, hes. 4uféedHt) .52

I
@ YESD RSB A TR L5 RO SERYS () 911 S1 11,
4.0hﬂpe,e4ﬂ)s3 Baylmr 4R 8.49éx BHaAL 3 s vAH)h1.BEY QAQHQ 3MS (ESI B@S) [M+H]+

- TS B L SIS AL, D

68.99$HIU68¢ MWrieswsure. The crude reaction showed product
[M5 (ESI-POCS) [MrH] + = 156] to starting material in a

Y2 ratio by 1HN§
P O\ co \/mo COH  +SM

[0110] 2-Ethyl-4-methyl-oxazole-5-carboxylic acid Prepared as in J. Chem. Soc.
Perkin 11991, 10, 2417. To a solution of 2,4-dimethyl-oxazole-5-carboxylic acid (0.25 g,

1.7 mmol, prepared as in example 1) in THF (30 mL) cooled in a dry ice acetone bath was
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NVMR. The crude m xture was used as is for the next
step below. j\ -~\( ~ CO2H HN ~JNO-/ v Ol \/ N [0111]
W@ 200pR09784 t er t - But yl - phenyl - | H benzi m dazol - 4- R /URiop&021124
azin-1-yl}-(2-ethyl-4- nmethyl-oxazol -5-yl)-nethanone.
To a solution of the m xture of carboxylic acids

ad@dgIsA exXlo Min e 20N 811 Y ﬁm{o?fc"ltﬂe ch gol;!i???rg‘)v?é ﬁr% #8bath

m.) was added the piperazin I m dazo
forpnddigipral 10 miipTibey medsl igdide (@2) Eﬂmﬁl 3 mmﬁdﬂﬂlaﬁbd( i['he sdﬂptlon
L, T s st at.rt overn
v el 08 B bl EPRib 78 o g WeEp 8 Hho o
mINp4AGT8: THB was femmove@ M vachuo. Tihahé &yﬁﬁﬁwwicﬂe@ Emca@s @hL) and

' hed
sat SRS s Ty 2EHE) Wi el Fosmh o lararahe cbend
aqURBs ldyérﬁdelﬂeﬁaiaﬁﬁﬂ)(ﬁ)ﬁ 4 Whth er@ﬁm ik &M&fﬁqﬁ@&u@ a@f‘@&s“

crude m xture was purl usi ng

XS DG (L X AP )| 30° gorbinee BN laipet btk brashad g
dribB@ELED ) Cf}ltere-ﬁn épcfoggéﬁgr%teﬁ g\ﬁ‘(ﬁ;e& L Qf)Sed eﬁ’f@ reC Qﬁpcru d.and,

Concentrated nder reauce ressur queous
shaqveediptdactidES GISH-PGIS) M- pH1 535]\M> tthrtih g ma&adidi 1hladr12 afio by 'H

lid K2 3The aque us. ure was extracted with
@?'O’h&% (‘(rgééoml ey se ﬁ%lsrl'g?rcﬁi nT"éﬁ@PB re washed
wth' brine (1 ). The organic |ayer was dried
(Na2s&™4), filt d, and concentrated under reduced

pressure to af d the ti¢le conpound (38 ng, 5 %
r 2 steps) as [ er. 1H NWR 400 MHz
\/g\’g%m*da)_g’: = g 8 A58 1 Hz, 2H), 7.57 (d, J =
8.5 Hz, 2H), 7.08 , J = 3.1 Hz, 2H), 6.56 (bs, 1H),

3.86 (bs, 2H), 3.60 (bs, 2H), 3.32 (s, 4H), 2.79 (q.
[0111F 7.5 {HeA2- (Q-Itbrt—BﬁtylZﬁhe(n?], 1834 nzithidddol{4syl]-Bipksazih- ﬁﬁ}((k—»ethyl 4-

meé]érlo?)i?ﬁgl Qﬁ él}e]tkgmw E%Ihglog o%ﬁhe 14X :g(&ggr%%mc agydg grepared in
the%ﬁfvﬁ)us iléactﬁﬂrf(@ 13 ghal ’MPOR n?L)SNe@aH&d theAplpeerﬁyl?{Bn-Eﬁﬁdh{ble (0.26

B = acetonitrile) rt =
g Qﬂﬁ myp)) AT IO 53 end2 HHI@IM@I@DDB%( 01(79 ?@40 96 mmol) The solutlon

%M%%&%M%ﬁh&oﬁo NS dedJEqOéc é{\!'s'zdﬂ% sgbd\]chos

oxyacet a repar ed as rn
solton (3830). Tiee layers obatseutatef andehdieogyniaLtd wasatdsBed wish RaHCO;

0 cool ed |n an ice bath
Q5 3p- H%‘g he Z% B’E& 335'%{%? @%ﬁﬁt ?ﬁhs PrEgRICaysT yagpginiedgNaaSOy),
flltél‘Etl hnd dddCer@ledin@é} ¥@ReShiessuRd The cAlle nfifurdd@shulifEd dsng
then at rt for | h. The reaction was heated 1 n a

ns.
feV?Fé)edCP}B%t PG 63hedht % Titacetanittilet/Hlag. isestratic).oRhaersduct fractions
I r S
We&ggllglﬁﬁaﬁ : d Jog@éﬂ%afég ﬂﬁ é;@g%ldp %Igl%r g[;? g@.\%ﬁ 18!? \yz{s%rought
to pkbS wih ﬂ@fadthltlyn afishdid I{zéan:Tha gueousmsoirel momtmﬁteamimrﬂteAc 3

din an. i e ba T r i on
* 3Q ) Dl AT e D B aie e GRind PR e iver was dried
NabSDH Gﬂeﬂ:dt ﬂld&l@hb@ﬁﬁte& uldyr k@luse prebsurb i@ afffdrtt ieAitR ORPound (38
extracted with EtOAc (3 x 125 rnL).

mg, 5 % over 2 steps) as an ivory powder. "H NMR 400 MHz (DMSO-dg): 6=8.08 (d, T =
8.1 Hz, 2H), 7.57 (d, I = 8.5 Hz, 2H), 7.08 (d, J = 3.1 Hz, 2H), 6.56 (bs, 1H), 3.86 (bs, 2H),
3.60 (bs, 2H), 3.32 (s, 4H), 2.79 (q, T = 7.5 Hz, 2H), 2.26 (s, 3H), 1.34 (5, 9H), 1.26 (t, I = 7.5
Hz, 3H). MS (ESI-POS) [M+H]* = 472. HPLC (column: Xterra MS, C18, 3.5 mm, 4.6 x 50
mm; 5/95 - 95/5, 10 mins., hold for 2.5 mins., A = 0.1 % TFA in H,O, B = acetonitrile) rt =

6.4 mins. (97.1 % @ 210 nm; 97.8 % @ 254 nm).
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The Et OAc | ayers were washed with brine (50 nL), dried
(Na2SO™4), filtered, and concentrated to provide the
w@piodeoers4 white needles (3.2 g, 21 %9 . 'H NVR BODUMdRA5/021124
(CDC13): 3.91 (s, 2H), 3.44 (s, 3H. np =92 - 93 C. O
S 1110QJ~NH2 1-10---KkNH2 [0113]
2- et hoxy-t hi oacet am de Prepared as in WO 94/19332. To
-~ penst opoo,fJJ\,gH- met hoxyacet am de (3.2 g, 36 nmol)
in Et20 (100 nL) VWas added P4Sro (1.6 g, 3.6 mml) in

[0PQyt i onsl\@%&ya]cgtaﬂdéslﬁrep-g% afrs%?ft Dpé1 mrch Slbf)? 55 d33%b Th a

over ni ght. he m xture was tered ‘ect
solyitien @ﬁ/m@tWyoaceﬁrmld‘ (158120047 wed) iv mmsloamleetoowd Bt axice bath

e on o B T 5ol b FEF scfipris pinpd g e

bafy,for31 FminSThe) av¥@ for aHAEHe teRctRAWdsPBSted thyRioreasil @Jérﬁﬁ@l% The
irred at rt for 2 h. The mxture was filtered. The

fesflltﬁlnt% PAlEoRNNas qogled et pad eancertitread qﬂé@me@@ecbpréwm keeping the bath

f ol d
belr%(sz é%rc’wg 3’131% %ﬁizug?%?g) 5 éargfu}‘!y é@de(;@to Qrb?_%ueg{? glg?% 0% ammonia
(5@BH)) cddBd(ikESh iceP@B) ThdtdatiorwdsQbirreOinr®h&icEb&h N1 The @Qixture
. ~Q. ''S Et. 1 .
wab BB, 5 Gt U St e e s toctes WEHEAQAS G 125 D).
The ERYAc R§&re el WwRBEEHtiaBrind (30 BiY.) (&%%J{Nazé% ﬁ?t&ed JHd a)

sol uti on of 2-nmethoxy-thi oacet am de

concrntpatedo payideyihe yoisle agwhiig yeedlss (3 ae?d %}n g‘rWlRlﬁﬂO MHz
the solution was
(C]%ggi 23-0339?2 2718)3 gﬁég%— I%Hé've?r?%%? _” THe mi xture was

copl ed and concentrated under reduced pressure. The
Sindue was ,dib\séb,{”yed in EtOAc (250 nlL) and sat.
NaHCO3 (50 nL) and the layers were separated. The

[01a8pani c i%ﬂo%o%ﬁ%% aPecﬂ% L W d9m3zﬁcﬂ'ol%rsh§b%nsmn of 2-

40 nL). The QAc sol ution was
me OP(YaéP'@@Ud%(ﬁ@ 2 emmarlriated ¢160 afl) vrad added #85.W0.6 g, 3.6 mmol) in

Pol‘églgs%vgp 9(71%413 P%é }é%?o%%&%&&@é‘ t 106 e?rﬂ ghto IT}u u{n]uﬁlérev\\)/als Iji’ﬂtgred to

Ication urm’ Chr onat ogr a
collprizedyedlow sofid. 1'Dhé)/ﬁltrﬁb@las/ch&:)mtm&i. a«]d 3 Gniutet DARYideeos Al BSmide

R, S B P S S ek
mmbl2wadzaddiHh poﬁmﬁ? Tife, reddbn wds dtdrddSt rt fH) h. ’ﬂ‘-he%ﬁu&ﬁre wis =

VS (ESI-POS) [MH + = 216. Anal |
f11tqr8$ %_ﬁlg%@s corgentga@edz,pdeq.{edlg;eé gresgyre @ afford th@ gm@amlge 2.7¢g,
72 8 58 91 olHLn oL 8% NDR $030n1z ML) G 4 DEEHD 33576, 3. Ms EBSL-

POSE[M/EHHG;(WH hyl - 4- met hyl - t hi azol - 5-yl ) -met hanol To a
sol ution of o2-¢

S EtOM N»\g\
/o\)LNH2 Cl o \/ls CO,E
[0114] 2-Methoxymethyl-4-methyl-thiazole-5-carboxylic acid ethyl ester Prepared as
in EP (1991) 434,620. To a solution of 2-methoxy-thioacetamide (2.7 g, 26 mmol) in EtOH
(anhydrous, 35 mL) was added chloroethyl acetoacetate (3.6 mL, 26 mmol) and the solution
was heated in a 70 °C bath overnight. The mixture was cooled and concentrated under
reduced pressure. The residue was dissolved in EtOAc (250 mL) and sat. NaHCOs (50 mL)
and the layers were separated. The organic layer was washed with H,O (40 mL) and brine

(40 mL). The EtOAc solution was dried (Na,SOy), filtered, and concentrated to afford an
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| net hoxymnet hyl - 4- et hyl -t hi azol e-5-carboxylic acid

ethyl ester (0.50 g, 2.3 nmmol) in EtOH (anhydrous, 15
workgosoaeoBe£d in an ice bath was added NaBH4 (0.POI/gs2085/@1124

mrol) in three portions over 5 min. The reaction was

stirred in the bath for 15 rains., then at rt for 2 h.

orahB€oil.F B@fid: Q0L élg ﬁl?%lﬁgrtn&tﬂ ﬁ%plf gﬁtl}?,*?@vﬁl[q fa%héi%ﬁgof ( 1% 9

réeaction was c 'ona
Et@AC/Eeﬁnmﬂ)ZO\ﬁaEt%deanéﬁhﬁor@ddtel thinzolass & ehiter soiid (2.9 g, 52 %).

iRl o SraBEdh e lad el A8s 1. 22

3HN)37 @ B2 1oty N8 (ESIQ*@S# [mrﬁﬂ hee Rahh caltNor CoHL3NOsS:
m xture was concentr at ed he residue was di ssolved in

C, B-ahdL 6189 Nab H1.aRenndaG h90IWH; A8BN.H3Q 2 x 50 nL). The
organi c | ayer was dried (Na2S04), filtered, and
39? QL at ed. Th &' material was purified using

ca ger__ﬁro’ ography, eluting with a gradient of

% Et xanes 100 .% Et to.afford the
03P onol 0SB retg dygethytigk Sy pkane dscssiiion of 2
me’éhoZﬁméthSElrél Rldhhyl- ﬂuz@@le(ﬁcar%hc 8"}}1&"Zth§{1568t68® 50 g? 2%&1%1% in EtOH

ESI-NEGQ [MHL- = 172. ~OH ~
(an 9_ 15 mL) cooled in an ice bath was added NaBH4 (0.09 g, 2.3 mmol) in th1ee

por%oﬁ@d%?gmt 'blyé refctiBR Way brirkdd iR 4R wirof 8 Bsd BN e & Bn. The

sol uti on of
reammwmte&m a 45 Tebatly for 2. ddbolredbtign yaneblednott g0 adbtigal

o TP 3 Ry 5 T e S NS e

overhight aus kdacdn whs Jooled4o £ ald que-ﬁbl%dmy)fhélz{cﬁhtm%f 4,048 HRY to the
t hrough di atonmaceous earth. The filtrate was
Solk&ttﬂﬁlcf@ﬁleflélt aice hefBr The BEiwe ap penserfrated: Jhgresisfug vas dissolved in

Et@‘Aé(Glgb &I And Gakhed Q&flth"’ynqg ry€so ﬁiﬂﬂ @hé:&@%h? faél/eIJ\)/as afig W 2,S0,),

crude mxture was taken on w t hout purl at1on.
filtpgrak a8 gonqp@trz(t@dl@)crudg matetl 08 gusified Hying silicagel Caromatdgraphy,

2 0
i3 e i oA B AT DR L e o 020
g, G5rpe r N MR 3% NHR (@bslgm 0= 4. YN 2 B4 k66 I 28), 3[@71@73H)T®38 (s,
irring sol ution_of
3HBHW%KH§INgGéﬂﬂ¢ﬂ|ﬂﬂﬁ%dlcarboxylate (1.45 g, 7.44

mol,) in MeCH (36 nl) d DCM (7.2 nlL) at 0C was added
vOggé;__rjﬂborohydr|de {5 3\ 14.87 muol ). The reaction

stirredat  0OC fo nutes treated with 1 N
and concentrated to dryness The resulting solid

[01\1\@5 par t3-Methosrmebyleanthsbthise ele Sccarpaldehpdedia sabdivn of (it
T
addpd aectivated MIK2, (119, g, 33 80nabnanid the/88dtion 'whs bidrRd \DhBChsiG)t:rt Br 4.5 h.
Thﬁ:rp%u%% w%g gtteé{e]:d \t?hrémg;lz d@ox%_c&%ﬂ@%g%’ '{lge, f?l%raé_edwsas%orfcegtrzll_tgd under
reduced pressure to afford a mixture (0.26 g) of aldehyde and alcohol (4:1). The crude
mixture was taken on without purification. 'H NMR 300 MHz (CDCl3): 6= 10.08 (s, 1H),

4.71 (s, 2H), 3.53 (s, 3H), 2.73 (s, 3H).
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Hz, 1H), 4.62 (d, J =5 Hz, 2H), 3.92 (s, 3H).
Cal cul ated mass = 167.2, [MtH + = 168. Anal. Cal cd.
w0 2006 BHINO3 (167.16): C, 57.48; H, 5.43; N, 8rGBUS2005/021124
Found C, 57.31; H, 5.28; N, 8.25. [0118] Table 5
i ndi cates other internedi ates prepared using the above
method: N HOI \ RL TABLE5 No. RL[M+ H+ 1
Exfmpledye 168 2 4-CO2Me 168 Exanple 1J N 1) KOH MOH
N yk~y O- 2) SCCl2, toluene HOO' 0 0 3) Li(CQBu)3AlH,
Prepagation ¢f pyy IWIQWW@ﬂl@tﬂSof pot assi um hydroxi de (1. 30
g 232mm| |n MeOH (25 nlL) was added carefully to
sl t| on ridi ne- 3, carboxylic acid dinethyl
este 4, 53‘—59, 23. 2 Hofoy ﬁ e’ MeOH (50 nL). The
tlon m xture was sti d at roomtenperaturefor
h et her (60 ded, the reaction
[013%2@ fil ttq%ﬁm%wl%tﬁ’é ngi%’&fiﬂﬁiltzaﬁ Ryriginedicathedaa b4y & 744
mudEFE MSH e mL%Q%M LA HEL d as fHadd YRBurR 888 ydride (563
foll oned b i theyl 51 WO 2006/ 009734
mgptérﬂ;sz@@s%m teppidon eastréiFreqd a3CHen)30 rmintes. dtehtod with 1t EICL, and

co@@%ﬁg{%tp )’ﬂége%t & Irééhl?bg gcg'ldt \pa% fi@ﬁ%ﬁécﬁge't\g%%%ﬁl%ied N aHC03 and

DQM,GJdd MltdmtedtWiﬂUDCMe(Bxp L'J]Fhefcomhined) orgarib extegtsewdra diiel w1th M 2S04

and i B MRRr o0 D1 04 ) A TS B mass -0 &
= 8 10qdd,9ac 1190 Mas 1@1@61 @ﬂ(dt P= %QH WH) fom @, = 7'}961@1) 536 (T =5

concentrated w thout heafi ng t reacti on bove

HzggD14.63 Kb T v Ude 2Di W% (1 F)- d@lqné\eéeddnaseer li6r. 2Va\d’d:IH] a:nb68 Anal.
e t
o A e R e ot o751 Hyg 28 . s,

[Olﬁ&]'_)l ) Vigeble Samidhe&tei ather istetmrdiapes podpasedivding hecibiodeméBdd:
mg; 3.58 nmmol.) in THE (10 n) @t -78C. The reaction
was al l owed to warm t oyeoom ature, was stirred
for 16 h, and was quenched ith I[N HCI. The resulting
sol ution was concentrated, titioned between
ethyl acetate and saturated sodigm bi carbonate was
extracted with ethyl acetate (3x). The conbi ned
organi c extracts were dripedppgtsh MUSO4 and
concentrated. The crude al cohol was pur|f| ed by
col um chr oM ogr aphy (Ra% et hyl acBMatBI'hexane) to
yield pure product (200 ng, 1.20 mol., 26% . 1H NWR
(DMSO-d6): § =8.97 (s, g_::(g@ﬂ\gé 75 (sygglH), 8.24 (s,
1H), 5.48 (t, J=6 Hz, 4.62 (d, J=6 Hz, 3H), 3.89
(s, 3H. Calculated mass = 165.1, [MtH + = 168 HPLC
(method D) & = 3.4 mn‘%@%z% 168

Example 1)

N 1) KOH, MeOH N
o | S oo 2) SOCl,, toluene _ HO. oo

_—

0 o 3) Li(OtBu)zAIH, THF ol

[0119] A solution of potassium hydroxide (1.30 g, 23.2 mmol.) in MeOH (25 mL)
was added carefully to a solution of pyridine-3,5-dicarboxylic acid dimethyl ester (4.53 g,
23.2 mmol.) in MeOH (50 mL). The reaction mixture was stirred at room temperature for
16h. Diethyl ether (600 mL) was added, the reaction was filtered, and the precipitate was
suspended in MeOH (20 mL). Concentrated HC] (75 mL) was added followed by ditheyl
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0 0 N NH4OH, HZN 011 MeCH I i 011 o O [0120] To a

sol ution of pyridine-2,5-dicarboxylic acid dinethyl
W@g10e/009734 55 g, 18.2 mol.) in MeCH (100 nl) perUszbdEeR1124

amoni um hydr oxi de (30% 100mL). The reaction was

stirred at roomtenperature for 15 mn., concentrated

thO(100 SFltrﬁfb@lo@H{'Ed Aho P GRY HOMed GBEQERL: s3I W drochlorid
© 1(7)(O%e 3/ ! acet at e/eﬁe;(lang) %(o ylee %I the pr og)gd::t am d roeC onde
B

Salt ®:23%, 1;° ®rph. ool which wa9gsed wiHhoNRIIEIBOIfEB)ion. 8 The dxer/acid

é ,’ .%ﬁ)élmo ) ﬁ_'gs gu %n:&ed;{nggl‘}%ﬂse’anm%u%% .gléglgi%’s(’l ]3|_|)|561L,q 8]4§ mmol.)

waCadded) Tbhedtactamsvas ht8ed ©, refluvof 4 &, tﬂx&ﬂ.conbﬁin@teﬁlmﬂhﬁdlea)ing the
N~ LAH, THE N O

t = 4 21mins (85 19%. .00 N I
reag HaslEbonG 3p &5 i‘f@ stsacidiliri s rithis i dgisepdiesty in
the&i@f@t\/sﬁap( L1t5ﬁ1n9tr1 BriBtoXPMInlinkf hﬂ—cﬁﬂﬁle(@ﬂ 3 UklnLat?) 5@@11‘6@% was

added t hi um al um num hydride (1M

addpg tqasqlmtgﬂn of aciehlorifle 6 img 3155 xipele UW\EIEEQQ mi—éélt Q@ C. The
rea@?i U £51oWBE R, wAHEH YodnY gﬂ@@%ﬁ%&t 62 by b Rodhﬁ%vsa% Hﬁ%nohed

roxi de. Brine was ad e resutln sol u
WlbhHQI J1:1% 4 rﬁmtrwltmgtshlueomwhs meetnaaed,(\ﬂas)partltfbhed mmnraam acetate

r ' re drie trat ,
and R 1 P BB RS S envrirtehit S gP G e i8bhe Dt rgnbined
orgafie takR}s Wwee ylnai wlith Me8Oahitiodvatentd@8. MBe crddddAcdAdPivas plrdied by
V\D 2006/ 0097i34 PCT/ US2005/ 021124 419% . 1H NMR
col E“@N/S oa)@ ography (K50 %tgyl afﬁ)ite/hgxqgg) t()gqelqlque prpdpet (@Qp mg, 120
mn?%l-;“@%%%“%f NS0 ), 3op 7 G anhdis € 9, oy Thy. Pt
Hznd®)s4.62 (4320 Pz, THH BB &, 388 . CdliRilafed medshoth50), [Mt-HF 9168. HPLC
0O HOI NO, Dess-Martin, HO DCM
(m%@frtf%%@ %t fon of the al cohol (655 ng, 3.92
.) in DCM (7 mL)] was added Dess-Martin
~op od| nan@”“f@ 2 O nmmol.). Stirred for 16h, then

di < et hgfy was add ~°The reaction was
concentrated, and then partiti oned betvveen di et hyl

er a ol uti.on odiymthiosulfate (6.8

L R R L e A K e SR E Ny N
mnloRY B Me@BS 1 0%l REhesldes hrﬁﬁoﬁihﬁtkg'ﬂfoxﬁfeh%% (B0hL).T8e reaction

conbi ned organic extracts were dried with
was stirred at room temperature for 15 min., concentrated to dryness, and purified by column
chromatography (70% ethyl acetate/hexane) to yield the product amide (1.57 g, 8.74 mmol.,
48%). "H NMR (DMSO-dg): §9.10 (s, 1H), 8.48 (d, J = 8 Hz, 1H), 8.27 (s, 1H), 8.18 (d, T =
8 Hz, 1H), 7.83 (s, 1H), 3.92 (s, 3H). Calculated mass = 180.2, [M+H]*=181. HPLC

(method D) rt = 4.2mins. (85.1%).

(o]

BN Ns LAH, THF i
Ao, ——» HoN l =
% OH
(o]
[0121] To a solution of the amide prepared above (1.57 g, 8.72 mmol) in THF (90

mL) at 0°C was added lithium aluminum hydride (1M in THF, 17.44 mL, 17.44 mmol.). The
reaction mixture was stirred 20 minutes, then carefully quenched using 1 N potassium
hydroxide. Brine was added and the resulting solution was extracted with ethyl acetate (4x).
The combined organic extracts were dried with MgSOs, concentrated, and purified by

column chromatography (100% ethyl acetate) to yield pure alcohol (539 mg, 3.58 mmol.,
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MySO4 and concentrated. The crude product was purified

by col um chromatography to vyield 6 (460 ng, 2.78
worwb/ 0097389 . 1H NVR (DMSO d6): S =10.03 (s, 1HCT/BSB85/021124

(d, J = 8Hz, 1H), 8.25 (dd, J =8 Hz + 8 Hz, 1H),

8.15 (d, J =8 Hz, 1H), 3.95 (s, 3H). Calculated nass

7y L 5.4108. Tabl.e k Bd £ at_e ther -
e 0 R e et e B 60 T ToP 1R 7 53y =
8 Hz, Nt)> 7RRI (S ABDB.6! (WNd.= &Mz RM)] M62 (&) + 6 Hz, 2HTHCaIbuIER Mess =

LRI 8e HB R IbG P bDs Bl 800 021124

Exanpfe 1K N OH | N+ i 0 [01241
HO .dfnériﬁ'!_“ﬂfﬁ'ﬂm 1 oxi'se ®f epared as in WO (2002)

225800. Tmom sol ution t he al cohol (2.6 nL, 27
mmol ) in glacial HOAc (18 nlL) was added dropw se H202
[012ZI0 % a&kp g sout®nwf the2lohwhd b5 mFEIBmmet.) mDWS7 nd) tved added

pelfbufe o B | Se P mIB et ST hen PR Bl b o

Theaeaidn whk olic@medttd) Bnd\@sn plitadiRd beneemdigitl etildi@nd a solution of
was cool ed and concentrated under reduced

| yti
Sod‘?ﬁ}?% ﬁ%('t??l@%‘te 108 & Peldmpprhinyairraig NHCQe30 grlgs he atnepys layer
waddizhded f‘rQnQ’H&t_‘h%@ﬂlér e H%Iﬁﬁné@or@%nic‘f’\%c?ra%g ﬁv%gat driretd with

pOI‘tIOI’]WISG. e m xture was stl_rre
MgrReand soncaniraigd.s The ¢ruda praduch wepplriied by celulindhronTetegraphy to

: i, was, heat ed .j.p .ai | 0, GHCL3 (A4 _
vief (B B IERRRS I B BMS L fo SR Ll A0 B 5
SHEL ARD) $123M(dd Thi: 8 HRxt 8 He L ITDNS.PS Qf; S8 MRS H) ENERESHY. | Chculated

ti nEQSS E}@r cq%\r;,bi ned filtrates were concentrated to
AR o> My &F 1w solid. The soli d was purified using
[0123] | ca ggbleGh@EREQIAGRIWrm Rl atls PR Llin g (BB EHLhEd:
5 % MOH{CHC13 to 8 % MOH CHCLI3'to afford the .

product (3.0 g, 90 %9 as ite solid. 1H NWR 400 MHz

(CDC13): 8 8.27 (d, J B2 A H, 7.46 - 7.26 (m
3H), 4.83 (s, 2H). MS (ESK-Pog): " [ MkH] +=126. NC+OH
N

O O O H
TABLE 6
No. Ry RN [M +H]
1 2-CHO 5-CO;Me 166
2 2-CHO 4-CO,Me 166
3 5-CHO 2-CONH, 151
4 3-CHO 5-CO,Me 166
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[0125] 1- Oxy-pyridine-2-carbal dehyde prepared as in WO
(2002) 22,600. To a solution of 2-pyridi nenethanol
wa2mgioehs3{ 1. 50 g, 11.98 mmol) in CHCL3 (90 nlL)P@EEBS2005/021124
added activated M02 (4.17 g, 47.85 mol) and the
suspensi on was stirred vigorously at rt overnight.
ExdfipleS® ution was filtered through diatomaceous earth.
The filtrate was concentrated. The resulting yell ow
| il was purifi d\u5| ng silica gel chromatography,
Ping—with aygradiient of 3 % MOH/ CH2C12 to 10 %
l\/bC]—I/CHZClZ to afford the product (0.73 g, 49 % as a
white solid, along with recovered al cohol (0.4 31

[0124] 1 Mrm@nmd&ano]( lepxidahrepged @ ig AVQ gzoogp.gz 6(@;) a solution

of tﬁe 21%0@7(2 é% 2f ‘7§§b§>( ﬂ%ﬂ]a %aiH?Ac?qff_‘@L? '\w/fé'é ?(E%F%B’ 1s,‘é91{202 (30 %

ag. [Mh[[L 24:1]32[3)1) I'FhelsGluNoOwkhdated Grh TH°C B4R 6dr 2h. The solut1on was

dro ridin-2- Pre ared as jn WO (2002)
000%21 Fhot (Y o H%‘t?iﬂ%%%ﬁ ]b‘flo%lffﬁ%iad@id oﬁhegreaeﬂoawas
hea‘f@@lQJv):rnigl‘lt THie oRRioHWas WesePHdREndhRRWM &?de@reliu&dl\ﬂressure The

solution 54 WO 2006/ 009734 PCT/ US2005/021124 “of BH3

resplfingryow a7l wigs, digplved 1m<ﬁHC§s (40mmb). nfolidNaGRs(3HE ) avds fddded
pofﬂorﬁ‘\;é_’lseC ﬁf&tr&éﬁfﬁ?&/@é :Qfﬂlted f r] 1 at't€ ?ﬁfetrﬁgtu ascﬁ?érgfjtf) @éﬂ%{_ﬁ solid.

and quenched I n an ice Ition o
Thd sohid yahs bersed i3Q Gti)Lll batthia G}wg (400111L)V!Ias 1hmatsedhe mlﬂm@&/a@

ba over ni ght r tion was <cooled to
fﬂt%rsf% h‘é’mﬁgﬁeﬁww CQ‘&‘E{!ilﬁga%%e’Etf?étl?féI%fP%%W\%’?P%‘%ﬁe@V enfwegs The
corﬁl"x’lﬂé’@iyﬁlfr&iésswer%gond@hl)rat@d]@ drfdgd £ 1ot L0d W@ﬁe §PRGRN bﬁﬁ‘ﬁe%q)smg

Aportlon I'TP he crude nmaterial was gurl

Sﬂl@?sgeh glﬂgmaﬁoglap@el UERE Whta@ada@hyf 5 @ MePHER B0 4 %

pr oduct géﬁcgﬁ\‘}\’%@érg&{c%%‘;g 9@,@@ %m{?&%mkﬁ%@%/m%

(cncu3)3& 8. 2(7 t§&,,J 64 Hz71 BB 7(6d,7.2 @, 9H), 4.8 @, M), MEESICAS:

2 5.40 (t, J = 5.9 Hz, 1H), 4.26 (d, J
[Mng%é " H) I\/S(ESI(-POS) [I\/H—|]+:1;|)6. HO | (NHOI

| CH O [O 6- Hydr oxy- pyri di ne- 2- car bal dehyde
N red as i M9 2002) 22,600. To a suspension of
ocrude 6-hydr oxynmgt hyl - pyridin-2-ol fromthe previous

step in pyridine (50 nL) was added activated M02
[0128]. 4 g, 173xBpynabihe-2-cathaldetiyde prepamhss thOr(@@{)Z\) 22600 UBd ¥

solffontot e BineRediingl T oriE PR By s "Rineb i GRCE (oD B A addea

actiVited Mndd €4 RE 817,88 miven a@dlﬂlbfsu@Gnsl}tﬁi Wk sBitrkd Gxo@bly at rt
chr omat ogr aphy, el uti ?ﬁv)w th gradient of 3 %

oveRBERY Ghp sV N borHEbAomAG 08 $25ie TR Sltptonect
UGy 0SS B LA
withia gradigpt ofgs DOMEQRYCELCh 10 16.% He@FVEHLCliHp, afforde pridet 103 g,
49 &) %s 2 M &, dg WML ER ool (0.47 &, 31 %). 'H NMR 400 MEHz
(CDCls): 8 10.64 (s, 1H), 8.23 — 8.21 (m, 1H), 7.83 (dd, T = 7.8, 2.2 Hz, 1H), 7.49 — 7.45 (m,
1H), 7.35~7.31 (m, 1H). MS (ESI-POS): [M+H]* = 123.

AN
I P O l D
HO™ °N - . P
OH HO™ "N
OH

[0126] 6-Hydroxymethyl-pyridin-2-ol Prepared as in WO (2002) 22,600. To a stirred
suspension of acid (1.04 g, 7.47 mmol) in THF (35 mL) was added dropwise a 1.0 M solution
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[MtH + = 122. Br2, NaOAc Br N O HAc % N O [0128] A
solution of bromne (13.1nL, 256.6 mwl) in glacial
wa@e@bioe7aci d (45nL) was added drop wi se into BCT/US2005/021124
mechanically stirred suspension of 2-Methoxy-pyridine
(19n., 183mWbl) in glacial acetic acid (88 nL) with

of BHEn T§IPG {11136 3K GhoIft Tﬁquhlxgﬁgcvgse@eateﬁflﬁ §65 € B4R |o%rﬁlght

addition the’solution was allowed to stir overnight
Thanhadtl@n graadend¢d tp rverdrguergrhedin angonbatewple ﬂataddleor_l tipgeOH

eacti.on m xture ured oy ce and
Canfionsi 0 i BRIRGR iy itatite i o2 o S e o g ves
cooldd@o L@ thRtbnWAS] thR8GE! ITHkiRdcWhitd w4l a@H&WMeOHREHﬁi’ydrous 20
(150m.) and filtered thru Celite. The aqueous | ayer

mIjgpgd téwa@teqnéwswpmnmted héy Powsion §F25 r(l@)@f@lmﬂ_rydean@er@d s
poBEL €S AU haBRlefl e B ShAPER L TR

anaamdalmnple of fhatpestiuoresa witkabyday éHQﬂMR@OOMIﬁ(BMS@ d6) §11.34

(s G2 008 bz de 5t T RSt it G 21D, S0t 555 T, 4.26
J= 8@@@1 0p9 70k <E§iﬁ@§;@@mdp21@g4 22.6 g (66%vyield) of

Br ono- 2- net hoxy yr| ne as a clear oil. 1H NWR

O-d6): b = lgdd 1H,J=2.6,0.5Hz), 7.89 (dd,

J=8.8, 2, 6H )4 .84 (dd, 1H, J=8.8, 0.5 Hz), 3.84
s OH3H) . LC/I\/IS(I\/EtChod A) rt=1. 35 mns.

o184} e oy D af( yeﬁ_Pr%g{re asglﬁﬂfvg](%go]f% 800 o a

Ebh r8de 1§ yAd- S
SUSIE]BSUILI )zSFgI_ ue %@@(%))2}5’;&7)&% %zl Zaélcfr&gth% ﬁ}e@cﬁﬁ Gtep i %};h)dme (50

mLpypgersled aqqvsad MnQui (6 Aisufa- Q smﬁ) "ﬁleswruﬁe wmﬁéy vxga@usly atrt
for ?Qge‘i}héjgugpen‘é\fo Svak ﬁlt@re&’ g'lrbﬁég'h ( 22 Eéc’eo%sleéﬂ.rt%n%? S’ﬂt}:latlzf]a wcﬁ y

Br ono- 2- met oxy-p
cont:@ttm@ﬂy dho tmd@mat(eﬁzllompuaﬁed Fg Siﬂé@@b@uomeiwgaphy, eluting with

a gr%glg;& g% ﬁ?gﬁ/bﬁl‘b]{z rt1065 é%u{)i{%%\@s Sifigrc{ tgtﬁgroduct Z§72fn(1)gr, 22 %)

|t|on m nu

as ad;loH@t ’fHNMR BEOWEE. (CD&I3§*I‘6_9 52&8113ﬁw6)(b§/\@ﬂ) godedd, dr-op3, 6.4
and the solution stirred for ninety nore mnutes

Hz, 2. 6790 @Hol 7 Adn0 &z WA 678 G m 05 GbHim ) e MpeERI-EOS)

[M4HIe =Mipst ure was then poured into saturated sodium
bi'carbonate solution (1000nL) and extracted with

i et hyl BetYA9A° (3825041). The conbi ned organics were
(ﬁr\l ed w—t—h—n‘u-gnel fate, filtered, and
NEonEent rdthed to dryméssoto yield 15.4g (94%i el d) of
6- Met hoxy- pyri di ne- 3 car bal dehyde as a pal e yel |l ow

[0128] i d. ‘A-soliRNODMEO:0B)3. 181> 286.6 Mgl intghjcial 8odfiz agish(45mL)
wasga@eq_érjoﬁ %lés(eggtb (a;rn!_écgig_rbi(?:all§ 'st%’red2 s'u%pelﬁ%i)oh o? 2-%/?ettgoq(y-p%lrl_ilding (1:9mL,
183mMol) in glacial acetic acid (88 mL) with the temperature kept at ten degrees. After
complete addition the solution was allowed to stir overnight while gradually warming to
room temperature. Upon arrival the reaction mixture was poured over ice and the pH
adjusted to eight with solid sodium hydroxide. The material was then diluted with diethyl
ether (150mL) and filtered thru Celite. The aqueous layer was extracted with diethyl ether
(2X100mL) and ethyl acetate (2X100mL) and all the organics combined. The solution was
dried with magnesium sulfate, filtered, and concentrated on a rotary evaporator to a dark

brown oil. The oil was eluted thru a plug of silica gel with hexanes and concentrated to yield
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LC M5 (Method A), rt = 0.25 mins., purity = 92.8%
cal cul ated mass= 137, [M+H + = 138. HPLC (Method O):
WO 2005/0d97%4 mi ns., purity= 95.9% @ 210- 370 nm anPCEBS206/@1124
256 nm Oo 1) HBr HI \ _ HN O N CH [0130]
6- Met hoxy- pyri di ne- 3- car bal dehyde (1.0g, 7.29m\bl) was

22%Ig8(%9%\5@éid)'6f5 BeoR %{Hosz cﬁnéa&darg}eaiéﬁcy Jﬁe reegﬁf(/{ho -dg): & =

d the resulting so eate to
8. ?Qr(é@llﬂalll#%/ 6 ODEEZ), 51RO (ldd,uer JEE&@, %®Ha, 684 (ddhdHt h:eSrB OB H3.84 (s,

31 b LR AT ol s B AT Al e T A ST =
18&&9@ [Mdﬂpdswm@b tHIBLC 8abitbd 0N rivagheginy fubict &40l @ 181870 nm

(ggg Bé Water (10m) was added and the pH adj ust ed
an @@ 280 "k t h sodi um bi car bonate. The sol uti on was

t hen fllt)e'iuedHand concentrated to dryness on a rotary
or at of’® yel%j{} solid. Purification by flash
\mgn gb,g,,;ormgggr aphy an _silica gel using 30%

met hanol [ n chl orof ormas el uant vyielded 1.09g (73%

r .

OB ) e S U oS A L) o o
5- &pm@ﬂ)melﬁoﬁ@py(rghne](&l},ﬂg,& 12.6II’(N1KDI) i]ll-d,ry te?ral?}&lr((fddm (24ﬂ,mL) l’?t ~d78

J=9. 2.6Hz7), 41 (d t ho
sl pfer Sgret pifleds t“é IPEYH e s S HEORTE0% Bred
mifR(Es/ aUSBQﬁFb{nEb?cﬁlllEAiylf@zﬂiaﬁﬂdiea(llSGlﬂEBQ% I8 wavablled dropl@ie and

C (Met hod Q) = 1.76 mns., purity = 91.2%

theﬂllétlewﬁiiﬁdéﬂrdm@%y B DatsA i —Exadgics alpwest t@ﬂ%ﬁf@ttp sem
tenfPeRVIT8 Z TREm G4t %E tH(%ﬁ po%@dloﬁ\}ga(%l&dﬁﬁ‘@?\' ?d&qjunl% Xff?l%%ﬁ%{%ﬂtﬁ%

i nt er nedi at es
(lop@mglﬁ\ndwtracztﬁdmlth digthybethetdP¥3¥ImIPr dipacedbiaed prganics g dried

wit%gh Ehlfa?es gltérgc? 8nd §§¥c§§tﬂt@cﬁf2 FRsI0 Iy}é:l d s8¢ {09%yield) of 6-
Medrolxyqbyadme—]ﬂd&rba(d]:ﬁ)ﬂiegk)i pale gelomnbatid. IHI\&\/IHT(DMSO dﬁ) 8 9 97
to a Under a positive streamof nijt
AT DubTh i HDSTT 88 P9I G1BTITe) iy 5072 bm.
LCI® (MeihBg AR08, BIRRw Sifity Yiod 8%/ Eél&ﬁ?ced Rléé%t 137 380+ M 0138,
eriod. Thé reaction was stirred

HPLedMgthod fnert ek hmingn getitynop B@g@rﬂlOf&?ﬂ nahandééd’ % TRl nm.
ol5 mn. dacial acetic acid (5 nL) was added to quench

t he.reaction. )FRe sol ve \as renoved, in vacuo, to
H g abla'k—‘l_"'l‘l’rm e%lllvva di ssol ved in chl orof orm
( T@d and washed wi t h™®"50M HO sol ution (50 ni).

The orgam c layer was separated off and the aqueous
[013@lase websMeshokgpyédined carbaldeyde f bogn72PmMolb®andiysolvEt én

hyd%kgg'lﬂ ccacf%lx(tiﬁrﬁﬁ,t AR \ﬁater) and the resulting solution heated to 150 degrees

gradually over one hour. The solution was then cooled to room temperature and concentrated
to dryness on a rotary evaporator. Methanol (4mI__,) and acetone (2mL) were added and the
solution washed with diethyl ether (3X15mL). Water (10mL) was added and the pH adjusted
to neutral with sodium bicarbonate. The solution was then filtered and concentrated to
dryness on a rotary evaporator to yield a tan solid. Purification by flash column
chromatography on silica gel using 30% methanol in chloroform as eluant yielded 1.09g
(73% yield ) of 6-Oxo-1,6-dihydro-pyridine-3-carbaldehyde as a hydrobromide salt. 'H
NMR (DMSO-dg): & = 12.30 (br s, 1H), 9.60 (s, 1H), 8.26 (m, 1H), 7.75 (dd, 1H, J=9.5,
2.6Hz), 6.41 (d, 1H, I = 9.5Hz). LC/MS (Method A), rt = 0.25 mins., purity = 98%,
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conbi ned and washed wi th saturated sodi um bi carbonat e
solution (3 x 100 m.), dried (Na2SO4), filtered and
wao b@esai7sent renoved, in vacuo, to give a bl ackCDUK2005/021124
(1.8 g). This material was adsorbed onto silica gel
and purified by colum chromatography, eluting with a
oL f I f
o e 05 e 00y i e (o) AR S alr = oo @
210- anndand@dvﬁ%r@ Mootvar  wei ght LC- M5 reveal ed one peak,
on tlrre = 0.32 mn., total peak area= 98%[M +
Exé‘]“&l%q "H NWVR (DVSO): 810.10 (s, 1H), 9.15 (s,
Preplatiofd o ﬁy:{zﬁue, Ynolidkuidoralied andypbbpYrazide itd2mbliates
[0132] A solution of 4-nethyl-1,2-phenyl enedi anm ne
(%0 g, 41 mwol) in nethanol (250 nl) was treated
val h a ol ut ionllof 40% aqueous gl yoxal and stirred for
{&D&e\ﬁt was evaporated and the residue was
Nd| stlllTé%I unaér vacuum(2 mHg, 85-88 C) to leave a
colorless oil 15&1 59 "H- NVR (CDC13), b = 8.82
[01@3] 1H, Rpyrazing-Bcacpal ehgdeg r(:ppred ashp J.)Org . Ghapar) 1968, 251 1898.

Pyx%%ge—% 'éﬁb%ﬁﬂwsagéiéﬁ%&yl egtels(% ({i)dgg 3ég'5rnn@yg%s %nlé'é Mn%yﬁr@xigﬁ

(100 vEt)mod c@@k;d inta dry fce@2etonatsith. Puder & positiv@Sirb&rh of\nitriNgSB, lithium

alu B2 Z%ﬁgﬁlﬁg% i i{fﬁilg'l["yr%ﬁl}}{\ﬁﬁ) )Zysfoag Sé&g?i&%wme via syringe, over a 30

mnﬁ Iﬁﬁbﬂ y T e AR |vs}a@ §t11€ell 15 tig, dr§t Q)CAac&Miﬂ Dath, under nitrogen, for an
0nDSUCC|n|”] de

Vol d
addbté%lfbw BEy $ilpcde a(:@wsield& H%@z’e?s atdsdyto m)lﬁnglg HieaprstipsThe splvent

wad¥RfhoStd, 'iI{ €fduo, rt@ Bi!v@ Ly12R i1 head &@I WEQdIES%Ne% &ﬁ&oﬁm (100 mL)
Upon cool i n m xture was hyl

andggashed with ?23\4 Ol solwaeth@8 it thﬁ M&mﬁ |lawm wmegam@é off and the
aqu% tha&nw{sggtr%% clﬁ&%ﬂ) ﬁt(?& 30 grlLlj ml“ﬁg l()jr%%_llélg g){tﬁgcg&ejre

t1ron e organic ayer was
conainnhdemd pasiatded th satvaated yoslivend bicardorsatd sod:ht1o(123 5100 mLydried

(N d%@?ergc[)%% t%et @bvze%gre%o? En?\ga%lran_ rtlgtglﬁﬁd § blag gx% (]z 6 g} m
ma’fEnél v&ls Ffcia§01rbfs%l 0113) s(lma g'él‘and pﬁrﬁ@d féﬁ gcgurﬂafﬂchrémto%raﬁhﬁéluuﬁg Fith a
e

16
991 ba@ut}onmf @blawé%rrrasm?thanyl tonx?@”@rd R ardugtGOR8 ma.3l6 % ¥ gl as an
am@er Iﬁ@ﬂoﬂ%ﬂl lﬂl:didn ‘Lo'wﬂﬁol@éllﬂg \ﬂa hf L@ Mgw&lemﬁe ﬁ@lﬁt 1%@11{191} SH]Q =

rring. Seleni unt di oxi
037Wasn a@daégeakarﬁd#% Mg Pt 108uédd NMR (]DMS@) &lf(l]é)r(s 1H), 9.15 (s,

lin o roomtenperature heptane (5 nL) was added
1H)ag§ t(ﬂ%}bol id residue was broken up and shaken for an

NHz The GyoehN=AY was de 8y, and the solid residue

s treatedagarm w'th he e_Jand decanted. To the
Jonitmned hept ane N

[0132] A solution of 4-methyl-1,2-phenylenediamine (5.0 g, 41 mMol) in methanol
(250 mL) was treated with a solution of 40% aqueous glyoxal and stirred for 16 h. The
solvent was evaporated and the residue was distilled under vacuum (2 mmHg, 85-88 °C) to
leave a colorless oil (1.5 g, 25%). 'H-NMR (CDCl3), § = 8.82 (d, 1H, J = 1.8 Hz), 8.80 (d,
1H, J=1.8 Hz), 8.01 (d, 1H, T = 8.6 Hz), 7.89 (d, 1H, J=1.8 Hz), 7.63 (dd, 1H,J=8.6 Hz,J
= 1.8 Hz), 2.63 (s, 3H). LC/MS (Method A), rt = 1.02 mins., purity = 99.5%.

NBS, Bz50s, PhH
&\ 22 - Br Nj
N/j o N7
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| ayers was added trinethylorthoformate (2 ni),

am nonet hyl pol ystyrene (1% DVB cross |inked, 2.4
wOork@boep732. 0 g, 4.8 mwbl) and acetic acid (50 RQT/UTIv@5/021124

m xture was shaken for 4 h then the resin was renoved

by filtration, washed wth dichl oronethane (3 X 20 nl)

[0138¢ ﬂetmﬁg&;ﬁ & 65ndf ylﬁ.&oﬁﬂge g;s gqoum vmwmsuwﬁmlde

resin was shaken in a mxture ‘tet rayfofuran-
(2.3vat 185 mMal) fnid benmatpetoxiie 4 B@ g,(1821mMol)lif bedzend G6 ndl2 vias stirred

ol Bt B8 N0 B b a5 st
(250hE) olasted with 1N sduhef By@é-Hed@(tidh (mmL) wasdaaehtvd dddivkdMhloride

sodi um car bonate solution (20 niL dried (MgSO™) and )
solgiiendap gtlgd Theonzani ayer wisidrigd (MgS ané%apo o g§tyselline solid
r
(2%730 ?férﬁleré ﬁl%g? 22)20’;/ (gehy Oe&l%gtseg rN)é%S\t %ias a o]\)/(é13 8 8:89(d,
THgls @I H2)£8.67 (ds aHhDx al8dENyIE (nYi28l),07.83 @ 1H)Ieds. a§lzi B— 2.1 Hz),
47{)831 %[Fe next reaction. Br I \ NO2 Br NH2 N NH2 N NH2
% 5- Br ono- pyrldlne23d|amne

rci aII%oade able ~3- hi tro-
i n- 2-ytam ne (°20. 0g, I) was suspended in a
9: 1Net hyl acetate:t- Bu(]—| soluton (470 m) Tin

[01§!I]j ori d%rg;gal?é/cfja{s% 4 Mé{? 4C9em % Wh%z o en %Iglinfﬂge ?1 0g, 7.0

on was i rred un er
mbﬁﬂmad\mdd t¢ 16078 with dtfringrole)enivas dindidie 0. 0 owd.ymMuifiwashelded
an %ﬁ%lé%‘fzfo gl/leg‘t 132? P@%g?ﬁg}%ﬁé Q%éé'geglpe%ﬁ%g ﬁeptane QS W?j was

addeg@and theBelid titiew aFoltR &P 260 Ha8eh RAEn hbir! TBE slvent Mas decanted
filtrate was extracted wwth 3 N HO three tines,

and
and; the sQlih el dieatpsdtpiad aerinwih hepigne apd deraatedi Th th@tqegnbmed heptane
lay&l§ %§E@ded Tﬁ‘[ﬁetﬁﬁbgh&oﬁ%ltéj&'n%}) o ?E@%@ft}fen@ﬁ] %BR/B cross

careful addition of solid sodi umca
linkedu6 oV, 80i mA.Suridol et d aetieacidi I0huIt fﬂnb naxteteatas shaken for 4

n e ey P e ok BB B A Raleg RS B 80 B ana

methtndd @2 K\B@rmm%nam dndzean&emﬁlr dhe ebsinOwsl Bhlen i E ndixthde®f
product (6.5 g (.38%, ? 1H NMR éDI\/SO de): 8

tetrabyyflr cggrap béx/at%:otrlﬂt?orgq_cetnaaqlq_@ J1_1,2121m§..k@r 1%h ghen (ﬁétereg[Hvashed

(melhang} % 3H2) mL 9 aPihe e&ﬁbm@d’ﬁltra@l&/@fél e%][?cﬁjatE@Sﬁm 1¢88ue0s
MHE + = 189 Br

dissplygd @m@mblyrqr@@lfage 325};1]1@)/ ]wagheﬁ @nth 1M sodium carbonate solution (20 mL),

arex (R ﬁ%ére'v%k?g%gi?ﬁﬁa% %%1%%9%& st PRed JVTRLok n¥8Sencrion.

Ql 1t ion). Th&eBIFUEFi on was sti \for 18h at room
*E: /ratur ; vvasore d, and the crude
At 8T i al vvas partitioned bet'Ww yl acetate and

brine. The ethyl acetate was was hed two additional

[0183]ves w.Q%n%mpﬁecarh%@d@rygarv%pnea@r@i as e veIfor geinplén
carﬁ\@(‘g’@éhyd@n q’lél@ & 599! ¥&Bts A¥or the next reaction.

“~NH,

[0136] 5-Bromo-pyridine-2,3-diamine: Commercially-available 5-bromo-3-nitro-

pyridin-2-ylamine (20.0g, 92 mmol) was suspended in a 9:1 ethyl acetate:t-BuOH solution
(470 ml). Tin chloride dihydrate (104 g, 460 mmol) was added, and the suspension was
stirred under nitrogen for 2h at 60°C. NaBH, (1.75 g, 46 mmol) was added slowly, and the

58



renoved to yield the title product (6.9 g (95%, 33
mmol). 1H NVR (DVMBO-d6): 6 = 9.28 (d, | H J=2.5 Hz),
w@®2m9/00a341 H J= 1.7 Hz), 9.10 (d, | H J= 1.0FCHE$2005/021124
8.94(d,1 H J= 2.5 Hz). Calculated nmass = 210.03,

[MtH] + = 212, Br I--: | N N N--/ INN' [0138]

sus]gen\!ioﬂx‘}a's B ab %‘ungf‘opluﬁﬂﬁe?g hBfrs. The reaction mixture was then cooled and
Br ono- pyri do[ 2, 3-b] pyrazine (560 ng, 2.7 mmol) was

filteyers pBrecfdtfate was oktrreted Withs? NHCIWirehtimes, bud t;hb woltegtetiapid washes
triph n hi ne
wel(ﬁgxm:ggeélquﬁ%l %Il)é g”%!aﬁ{?.? I]a%gc%lc ?c%iuu VST %§§ ¥r81e c%reé:é addition
of sotit kydium Thdonmte Lﬂﬁ@aqma&lf shehgﬁldwhﬂexll@&@d vl @thyBacetate three
nitr en at sp ere. After eaction was
timgs, ﬁ"b‘F g‘f’ 8reanig ‘taﬁtéonts 1ferre? T@ﬁﬁ@%ﬁf”ﬁﬁ@éﬁ’lu\?ﬁ% tighivashed with
brird, G Mﬁh/ﬁg@b? Andddnbéhnaied Yd ylemﬁ% @ﬁeepramt wes b e SRmol).

1t|rresvv|th N HC solution. The conbi ned acid
HDM&(W§OV%} éS 1\N§§Nbﬁd 2HWi7cd (Wilth =1 hidk), a@é(dtléd, J¥Rd Hz), 5.90

[ r_was h the addition of solid
(bS% r?}cg &‘%&ﬁaﬁelw[@ ?I:] d three times with ethyl
m{Qe i ned ethyl acetate extracts were

ed with 'N , dried using MJSO™, and concentr at ed
uhdélzvacuum't o yield the title product (250 ng, 59%

t | id 1H =
0892, AR Bl 50 g e 5
mmbb), wabdisdolbedHa)MeOH I.II{Orﬁllll'D}lyoﬁallk@S ol of d40% sdlEtidnj. &he solution

= 11, gél—lz Cal cul at ed mass =

Hz,), 5.64 (d, 1H,
was) giyreq gor lfgmﬁgmie@%awmpﬁ sQlsen 3@s rsmayed. 30 e prslegngserial

%ﬁﬁmt%%e(? be@v@n%lgfl rzl{:@tatgqnd lﬁlmé 'T‘h@ ethzﬁacm&%%%)&ﬁ%
CT/ US2005/ 021174 0139

addpsgnp]dg{leg vBih)ripgr the plfggmqlzﬁlg}f wad cﬁ@ﬁy@@g MgSO4 and the solvent as
remgvedsi!c’(}ls%eé%)%lrelrtﬂlg &)):?Udﬁctg%? (?j‘% ﬂanggr\%%l?gr %&@Mg% % 8BF 28 (d,
1H,(38:223272)9.19(d, aIaIZI:5P/6 Hz), BUOX4, $Hl Iéi i. fM*]’,(z)2 @69@2&}1 IHII'EJSQ)S Hap
added, fol y..sodi um peri odat e 76 ngy, 1
Cal mas éldrﬂ@éﬁgi‘n#%ure was allowed to stir at
. After 2 h, the reaction was judged
\ﬂfeﬁirgnjet”é’ ITIC) and the reaction nixture was
pgrt“itl oned B'et%en ethyl acetate and brine. The
i ne
01307 acer oy EHGHZREpIBSNE T B PRI 2P Blny e (4 i 27
mmmbrvelsma@hwdalg wiluenev 25mid mmhembtdylwmdltms(@ A0 nVpBOhma)yd
Q t.ed .under.. vacu yield t I, r odyct
g e geypi g ks oBieey) ndi) BsB e i mmoD.
The(rﬁﬂﬁﬁ:b d/@Q hea&:d%& Q0BT vf8er ajth}ogeﬁ aBfosplbre. LAter2h2 the ré#etidn was
J=1.7 Hz), 9.21 (d, 1H, J17Hz) 9.10

COH(lﬂete il}fi Fihg iolben Wi jemaggd bidentaumabe el waq gker {pipeshyl
acet]aﬁzoand 'd%&éd'&ﬁ%@ ﬁﬂhePwuﬁ?Z 1N f‘fC@(ﬁﬁtﬁ)@ 7[@1e REbiAdd 2idWBHS were

washed tw1ce W1th ethyl acetate The ac1dlc water Was made basic with the addition of solid
sodium carbonate, and extracted three times with ethyl acetate. The combined ethyl acetate
extracts were washed with brine, dried using MgSQOys, and concentrated under vacuum to
yield the title product (250 mg, 59%) as a tan solid."H NMR (DMSO-de): & = 9.40 d, 1H, J=
2.5Hz), 9.08 (dd, 2H, J= 12.3 Hz, 1.8 Hz), 8.60 (d, 1H, J=2.5 Hz), 7.11(m,1H), 6.40 (d, 1H,
J=17.8 Hz,), 5.64 (d, 1H, J= 11.3 Hz). Calculated mass = 157.18, [M+H]* = 158. HPLC
Method D: 99.3% @ 210-370 nm; 99.7 % @ 240 nm; RT=4.5 min.
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[0140] 6-Methyl-3-nitro-pyridin-2-ylamne: 6-Amno
picoline (5.0 g, 46 mmpbl) was cautiously suspended in
wWo286409726 ) and cooled in an ice bath. Fum pgr/ns1o0$/e21124
acid (5 mM) was added slowy, and care was taken to

keep the tenperature of the reaction as |ow as

mb&boﬁ ~[Baction mxture was allowed to stir 3 h

t he ad n of the nitric acid was conpl ete.
The m xture vvas added to sodi um carbonate (65 g),

[0139F pend el ridd[ 2RO ras6- mﬁﬁ[dehﬁ 99-VThyl-pyfHEE, 3t1h§yrazine (68 mg,
neutralization was corrp ete e aqueous m xtur

0.4a ppipole agidissalived in digeaped a) a@siwmteré@ aatQsOs The2 Twhe a b t-
Bu@%iutﬁﬁ & 6‘24%}{3@5 YA Q&eﬁ%ﬁow&?ﬂ?ﬁflm\rﬁag RhikD 2276d [ §d3 mmol).

usi ng concentrat ed uum
The f?@CttQHtmlstU{N wauadlowed rBstig at ﬂ)@m%mpsﬁatmer edter 0ihl the rddciMvRvas

indg LR by P, Sl fic) gt Vasflohed bt i and
bnwﬂe%ilﬁ&}vaﬁreﬁﬁiv&y hndpydshel BiR-addiBiofd] @iReRRih ethyl acetate. The

| -3-nitro-pyridin-2-ylamne (1.3 g 8.5 mmuol)
Co%}&e @&P‘%}@a GWCEM%%% hed agpinrvjth bripe dripdhasing eSOy, and

robi e '
OB e ) S NSyg  LHR gy b
soh,glal Héﬁ%&@Mﬁ@d&)b&nyo 37 (Fhi1x 8a6(d,difl, fEX2 Hed, Wess(d, 1H, J=1.7

g d 0 her N
He G B0 R SR o2 2 e 28R Bl eel £ s =
1601 $PILO MekhddITe 97606 @ 003 Whism ] 908%0@NIRhERE= 24 myas
/Et«\gze);k filtered tlp\,{)ough CeliteTMto renove the
|pal | agi-um—Th ol vent was renoved under vacuum 60 WO
i 009734 PCTTW&82005/ 021124 to yield the t|t| e

conmpound (1.01g, 96% . 1H NVWR (DVMBSO-d6): 6 = 6.59 (d,
[014¢] J= -Kletr) 3 nltﬁ) Py9id{ng2-ylakline) 67Aminkipjcolibe @3) g kdré ,mmol) was

cauflg%s 241‘8@6%%%’%)/1}[2%@ 25 C{nlf; ﬁn C%ﬁl%i gg ﬂcﬁli)agﬁ FNmmg n1tr1c 301'3%5 ml)

wasgadiied Slywiypyid d:dtrmaszal&ﬂ do Eﬂ&’ﬁpnﬁe Iﬁaﬂap@rltu@s ot&h@read‘ﬂ&'a}; ld&ﬁ§s

ved i.n yoxal of
oo dné bt oG BB B0 S ALEie: hs adiripn aighe niteid was
conlyRét] TRSmE@ITDWaHadddMeh oBRnCEMIRWAES tg>a K@speﬂaed Emaboﬁi Y lvater
acetate. It was washed three tines wt

(504 gillat Prsi thwtr%laﬁwrhw cqEipiste, Wﬁlﬂﬁg@ rwztm \W&@h@@bted four
tlmés%iﬁﬁetﬁ&lta@et% hhﬂle t hed thallg éh? e‘f’é’ W gﬁg Brine, dried

basic wt um ca
using g gP@a, mcm@mxated@ddetrm@mm tlormdd vhettinle@tdwbt (ae@; &9 &) as ared

il o PN S E b Ao 5 B3 S B afucP R 811 T,

2.3v@csmto yield the title product (980 ng, 80 %9 as a
bro solid. 1H NI\/IﬁH (DMSO-d6): 8 = 9.09 (d, 1H,J=1.8

| "% 99 (d. 1H 4.8 Hz), 8.47 (d, 1H J= 8.5
na, /- 82 (d, 8.5 Hz), 2.78 (s, 3H). Calcul ated

nmass = 145, | M+H] LIS
[0141] 6-Methyl-pyridine-2,3-diamine: 6-Methyl-3-nitro-pyridin-2-ylamine (1.3 g,

8.5 mmol) was dissolved in methanol (40 ml). The flask was purged of all oxygen, placed
under a nitrogen atmosphere, and charged with Pd/C (150 mg of 10% palladium on carbon).
The reaction mixture was purged, and placed under a hydrogen atmosphere, maintained with
a balloon. It was allowed to stir for 18h until the reduction was judged complete. It was then

filtered through Celite™ to remove the palladium. The solvent was removed under vacuum
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N~ N) \ NOHC N N [0143]
Pyri do[ 2, 3- b] pyr azi ne- 6- car bal dehyde:
W@ 2006009784 pyri do[ 2, 3-b] pyrazi ne (100 ny, 0. 69PemMDEI005/021124
was di ssolved in di oxane. Sel eni um di oxi de (269 ny,
2.4 mmol ) mas added and the suspension was refl uxed

S et t My Xt §E
o MO Sl (e AD oL PRI GAGI 4L S i 5 1,
6.18d et 13, d=Wa $1z)ydsI3e(ts, R . ¥ pe2H)d2.i @, 3lEi ng magnesi um

sul fate, and conc trNat ed to yield the title product
(5% ny, 50%—as§p_1(nk solid. 1H NVR (DVSO-d6): 8 =

“nbH) . 9.31 ( NJ=1.6 Hz), 9.21 (d, 1H, J= 1.6
Hz), 8.81 (d, 1H J= 8.5 Hz), 8.42 (d, 1H J= 8.5

[0H42) . Cal @Meatye@yﬁwg 3%];1%%581& Ml\}f&tﬁyl'pyﬂiaﬂle—ﬁ dibtn9RQ2.01 4, 8.2

ml@l? Wé&dalﬁ%o}véd ol @ISPH#Q Ex) glw%@ﬁ }71]1 ofjufPBrargone glyexabo
solmt@n) 7 ATiSwBIR shir 1874 Tﬁ@fvﬁ@ﬁ"\%sqbﬁ‘lé Card 6 cille w ? éﬁen up in

nmol) were heated to 90C bath tenperature
ethyl apedieo Xaavias \(J@hﬂd_dlrﬁrtdned Nsthlal I ¥Hsolstion. 4Thd_c)ombm®demd

wa\s%%sqge?gw &i%% Wlﬁaf”étp 2 yl adce éelgeo F’@‘S 3011316: vga[%?ﬁy(as é’?:aéif gfl%c with the
addifi@Dofisb)id solihis odrbehase hedhit wiay e;ﬁfaﬁ@d ﬂn&é\ﬁrﬁeg‘mﬁradylaﬂétate The
The organic

i|t d t of | ut
CoRBBHLHME e Sh T an STt DT G SOA AF 65 Sk $ (3
contcedi®Rledtaler VOBuR kS ALRAARSE € M@dﬂﬂt @95 rdge B& %)@9 Hlﬁfd'\‘)ﬁldsoﬁ@ dig

extracted wth ethyl acetate The organic
NMEK (P¥SOsdaret 2962 (WORBA I@OQ@%(@Q’HI l#SIZ&@B)J G2WdALH, J=8.5

n b 50 nL
Rl 3 Rt Za st o Sordund Aremlisa N < 16
ive a red sm 440 ng). This material was
/[;B}%bed on gel and purified by colum
¢hrvmat ogr aphy, e ut [ ng with a sol ut i on of 4. 1 hexane
t hyl af f 15%
053] oy B Sl ot BVt yido B ybigsing 100
mg( 8.69 Hrol) Was3ifssoREd inldloxahe =Sdlefukizlioxddet289 ﬁhgl'ﬂ)r mn@ol?‘v'i_’as added,
dd, 1H, J =7.7 Hz, J = 1.1 Hz), 8.08 (m 2H). HN
éusmerpqlonwas Neftyged at 110°C for 3 minttes. The reaction mixture was
partitioned between ethyl acetate and water. The ethyl acetate was washed with brine, dried
using magnesium sulfate, and concentrated to yield the title product (55 mg, 50%) as a pink
solid. "H NMR (DMSO-dg): 8 =s, 1H), 9.31 (d, 1H,J=1.6 Hz), 9.21 (d, 1H, J=1.6 Hz), 8.81
(d, 1H, J= 8.5 Hz), 8.42 (d, 1H, J= 8.5 Hz). Calculated mass = 159, [M+H]"* = 160.

rag. dmxane Q

90°C

[0144] Quinoxaline-2-carbaldehyde: 2-Methyl-quinoxaline (1.00 mL, 7.75 mmol)
and selenium dioxane (946 mg, 8.53 mmol) were heated to 90°C (oil bath temperature) in
1,4-dioxane (6 mL) and distilled water (4 mL), under nitrogen, for 18 h. The solvent was
removed, in vacuo, and the material dissolved in ethyl acetate (100 mL) and solid selenium
precipitate formed and was filtered out of solution. The organic phase was washed with
saturated sodium bicarbonate solution (3 x 100 mL). The bicarbonate washings were

combined and extracted with ethyl acetate (2 x 100 mL). The organic extracts were
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NH2 [ 0145] 3- Methyl -pyrido[ 2, 3-b] pyrazi ne:
Pyridine-2,3-diamne (2.50 g, 22.9 mmol) was stirred
wo pooawed1anol (100 nl) and cooled in an ice bat PCEHO005/021124
pyruvi c al dehyde (40%wt., 4.20 nL, 27.5 nmol) was
added, dropw se, and the solution was allowed to warm
co&ﬁn%cpﬁ{@l‘ Wésﬁémﬁiﬂﬁﬁlﬂ{eq 1 S’G‘ﬁ{L§ td'n%ﬁ B sSON Hakerdd dnli Q&%@)l\feﬁtr removed,

. The solvent was rentved, IR vacuo, to give
in Yecue Ko give a fetl, spBd (W0 m)i J° hisenaseriah Wasedsodbdd onth eiico gel @nd

puﬁiiuid' b%ogl%nt(%r qna[%%gr]a Hyegu&%/g @@lll nqguté% og ?fg?lt o%n%p g%lg %Cﬁ'@te to
affbrd aaﬁlf szmd (modﬁg |<15%6Yhelc§ olm NMIZ 3@(§5Nmz (&M@Oﬁ 6I=0h)o 201(H 1H), 9.40

H
G, 1Hg,a23)5(d<g1§17 g9fjH)J ng@)@dzg(dquJ—JZgHg,JHzllj-Iz);SOS(m
2H§.9Hz)782(dd 1H J =8.3 Hz, J =4.2 Hz), 2.79
HPLC (CoI um; Xterra RP18, 3.5 gm 4.6 x 150

. HzCo paim te N 40C), Flow = 1.2 ni/nin., 85/15 -
@SM% 95, 5.0 min., (25 nM HOO2NHA buffer,
, 99.2% purlty @210-370 nM 99.8% @

238 nM retention tine = 3.2 mn. Calculated mass =

[01425 06, FMethylpwide[23b]pypzing- Pgddipe-Ydydiamiag (2.80 g)drfemmol)

was stlrreld g ]m[e{gx%trrl | ]C(ild[i%ﬁ ?Fgg?lgg Inﬁ%lr ?&iﬂ):{g}gar’rﬁ' ﬁgﬁgghﬁ%ﬁ? ?40% wt.,

4. 2@ eﬂe ﬁ7 Grrmrdmlbwanaid(e@@iﬁomme n@thendiifionnass dlewtdtd warm to room

reflux in .1 di.ox )wand di st i ter (2 .
et it Ao Sl T e B G e Vot sive
a blaolobﬂadl 231 8. r[him‘mzttﬁmﬂ) enahdibded ahtb oived gélQméB pamiadf t@ﬁcoﬂeﬁm

filtered .th g di,at omaceous earth, washed wt

°hr8‘“ﬁ5‘?gr 95 ERHRE 15h & ARtialhef Tie PoKeloEy ea“@&i‘é dilfosd  gark red
solNABE of &3 GRAnPrAINIRS00 TN, (IASEYS = 85 (da P10 Wiy =

di chl oromethane (75 nm) and stirre
1.9BeB 93 1(s1B8Ha, 830 (il o, Jwels3 Hddied 1 l9cHza, 5] (Laldmllth =8B zal =4.2

BRI i 38 S P

@@%3): 1@ mL/lﬁln4C85(15 5193 . H;d ﬁmg 556/(9)16 5.0 A, lngm%thﬁNEé buffer,
pH F i.S/{ﬁclgll\flﬁ(?H) 99. @@ ;(ugléy @ @@)%n@@)(?@/(fid@@%&ﬁ nM, retention time = 3.2

m1$@41&§399é5592;1114%@6 %}1-'4- =865 Hz, J = 4.1 H). LOM

hod A), rt mns. purlty = 97.8 %
c culated 1159, [I\/H—I]+—160 oxXx N NNHZ o
L/\g SSO | M I@147]
th(ydsompyr 4-b] pyrazi ne: Pyridine-3, 4-di am ne

(2.00 g, 18.3 nnDI was di ssol ved in nethanol (100 nil)
[01§6ﬂd coolPydde[B 3dﬂpyreandaa{chnballayhydvj 8-Mdthig ipydido[RA0pyvzine (1.00

]{nn% ﬁniégenéqmg\)%@wg()%gﬁ i q(ﬁg‘flaésﬁleehteg to rehux in 1,4-dioxane

(70 mL) and distilled water (2 mL), under nitrogen, for 4 h. The reaction mixture was cooled
to room temperature, allowed to stand for 16 h, filtered through diatomaceous earth, washed
with ethyl acetate (50 mL) and the filtrate concentrated under reduced pressure. The residue
was treated with dichloromethane (75 mL) and stirred for 30 mins. The DCM soluble portion
was added to a column of silica gel and eluted with ethyl acetate to leave the product
aldehyde as a light brown solid (254 mg, 23%). 1H-NMR (CDCls) & = 10.40 (s, 1H), 9.55
(s, 1H),9.35(dd, 1H,J =4.1 Hz, J = 1.8 Hz), 8.60 (dd, 1H, J = 8.5 Hz, J = 1.8 Hz), 7.90 (dd,
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tenperature where it was stirred, under nitrogen, for
18 h. The reaction was nonitored by LC M5 and pyruvic
w@b@ehyadas (2.5 nmL, 16.4 mmol) was added and t heCT/US2005/021124
solution stirred at roomtenperature, under nitrogen
for an additional 5 h. The solvent was renoved, in
1HYRE8G, Hz, TQ 41 ). ALAMECHILhSHUA K W0, @’hmﬁ@l Ipf '—ﬁﬁ Q, @alculated
bl ack SO|Id (3.58 g) upon standlng his"materi a
maé%%é?%éw’féﬂtﬁlém ica gel and purifi ed by col um
Qna}_(gugraphy eluting with a solution of 1 : 1
xang en Vi etate to give a brown solid (2.18 g,
%ZYM@P”d) MR 400 MHz (DMBO): 8 = 9.43 (s, 1H),
900(s 1H), 881(d 1H, J = 5.9 Hz), 7.91 (dd, 1H,
[0137F 5.7 3‘-IK/IethM~pyr1(Q>[§4JHh)yrazﬂle7@yﬁ&me%ﬁ)dlaljﬁﬁb@ 06°8] 180 mmol)

Waxé\@oﬁv%éﬁlg&}%iha&ol FLiney and 3 cooled gsmgm N Favinalehyds (419 wt.

3.36nfL, 12.0.mmbi3 Ha M B € Solufbh washl )
No i n’purn?rtnl zs a@ 210- 370 ?‘lel\/l and %8 [ n%%% 1??@2{}%&’%@‘&) ambient
temprgature wheneti| was stifrab uﬁd@ ngrogem forCH Iy ulhetreattima /ss monitored by

LR ek oo d 34 RS ke By

rooBr Maphyturepymdaﬂ m{tﬁ)gén fo} py adadttional § B. UBe solvenbw&eAdMd) in vacuo,

1.1 O | . L
to %‘{/] bqu|1 wﬁlcﬁ %b@{%lﬁ‘é a?g:gk S d')(g égn?agcgltvq\/?e{nﬁlé@ waisanaterial
wag aﬂds&bﬁdl_))ﬁﬁ diliag pdlaad p@ifledibly %lumdﬂhﬁﬁﬁat&}g‘r&ﬂh‘?%ﬁhngf \Qﬁh d sotution

]{1 he hot mxture was filtered throu celite and
of Y HeheRg reid aﬁf‘éﬁ% Y VRGO Rol S BRAFFh. 1 SR 400 Mtz

(Dlﬁgbb ¢ = él ),9. OBQ ; G}}igﬂiﬁf {Cda:m"‘PS 5@%@&5@1‘1@8”{1@ J=5.7Hz, T =

ica ge pur| uhm chro

0.8 é{zm,tz s vﬁH)h fmsbqommnnn mérra&i‘m 336N 01350 mmn'@bﬁlﬁﬂﬂ}am
Materi a

h b | lid (200 .
- 8 HiS ar  Bm o ad) a0 Po 10 i 4 5. S GEvMHCOGE R
bufBk, iD= BY) 8SVMICHS, Nb irﬁ%umti@g @ H‘U\!ﬁ@ I{I\E h3Rhd ?ﬂpun %5@\13(% nM,

[O 49] A m xture of 2-'am no-5-brono-3-nitrop I ne
retepomtige =@. ymigvifajculaiqd agss m 14élﬁ)|60[rM deH]( 6.146 g 11m\/b| ),
tri-n-butylvinyltim (3.6 g, 11 mwl, 3.3 nL) and
N7 ksl:o§(t ri sphi ne) pal | adi um (0.40 g, 0.35
oTn ol 75 nmL) was purged 63 WD 2006/ 009734
s U§§§6‘§f0 12% with nitrogen, heated to 100 C and
irred I of ratur e
01 oy el -8Rl 3 NARTARTRS S reine .00
g, 6a%ummal) wid hlﬁﬁ% diokide (hteg,aoes mmobe;vmﬁssolvwm 1 p¥d&ﬂ:uﬁé (60

mLM%@ 81 yatr %1L¥e| lh(i)z?v_y'ef g)l ri ué Lgl%ipgr)nro§n4fgr ' a h. %ﬁe hgt
mixture was ﬁl&éred ﬁlr(ﬁ@h Qﬁﬁe aﬁfhe ﬁﬁra@@cj_c(;ﬁ@htr&&)ﬁ'io éw% a blowhidiblack solid

(115 g% 1Tlys P@}eﬂa{ derbedlw sifia ge! pRkpBEd by | Colrﬂm(nﬁh@mzography,
eluti[HgWﬁth a SUEtlohdof 37 98 3P Al Qadtl Dol givets r3d8i® B n MY sbiid 200

mg). Material was impure but used, as is, in the next reaction.

ON | x5 (n-Bu)aSnCHCHy, LiCl, OoN l Ny
HN™ N7 (Ph3P)4Pd, Tol. HaN" N7
[0149] A mixture of 2-amino-5-bromo-3-nitropyridine (1.9 g, 8.7 mMol), lithium

chloride (0.46 g, 11mMol), tri-n-butylvinyltin (3.6 g, 11 mMol, 3.3 mL) and
tetrakis(triphenylphosphine)palladium (0.40 g, 0.35 mMol) in toluene (75 mL) was purged
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2N Snd 2. 2H20, NaBH4, H2N H2N N t-BuOH, Et CAc H2N N

[ 0150] Prepared according to the nethod of Cai et.
W@bkoos/0d9730ed. Chem 1997, 40, 3679-3686. A mi RCTDS2005$/021124

2-am no-3-nitro-5-vinylpyridine (0.30 g, 1.8 mwl) and

tin (I'1) «chloride dlhydrtate (2.0 g, 9.0 nmbl) in 9:1
witBtnidgeRaRERY & { gﬁﬁﬂ Qlirr PR B hT %ﬁgr &Bﬂngg@géélﬁr@%érature the

treated With so oro rlde
mixthee was addddgn amlbca geleolyam dné atued with 2550 etBylf awetat® it hexanes. The

R85 SR R LGRS 10 LA, 5V o -

2 2IHY), SHGdeEHSJﬂ:PQQq{i)CHB(D(fb tﬂg QBQ@ﬂ' o BY €1.7 iy, J‘Na?lngz) 5.74
washed ain i um hydr oXi de sol'ution
@, rer)J 67174%)(%@@4}Ha1rf61b0ﬁ@br@¥€ﬂ] 0 66 e BPE Comettard D), rt = 6.72

. sol i d (0 ), 8 = 7.66 (d, 1H,
mu?s.,g'mqty( 9@?79@ 2%@%%Onm1|%§%t@§§%§ HZ) 6.59 (dd. 1H
ON | Hz , Sn§'22H20] NaBif). HZ) 5. Bl | J = 17.6 Hz),

d, 1H =11 0™ Hz), 4,29 ¢bs, 2H), 3.30 (bs,

o0 | I(—|2N oxal f/? PR Lavol e, 8 N'\(HZNN THE O H [0151]
[OIBO]m Xt U'T@eﬁied%cg’orging% e Ir%tl'}{)'dr&f bBiYJt' o ge i\& 339 e 1&974 40,

mvbl ) and ~ oxal yl di rm dazol e
367Pei08anParistue af- ém@Oﬂ_I)ltrv«éswsﬂpyrrcmw @R & éBInnMelj and tin (II)
to ro

chlmqﬁhﬂhta{e(@?%é rml\%? ?in QA E %&lr 1 3%8’[(2)1{6 t- &}nr)b\{v%sostlrw ta]il]d cautiously

erature on mX ure was
treamﬁ\elth (o]iﬁlrthrph)RIrldB (3dn§.00.90 IﬂM(ﬂ)’] drifcheacpioe ﬁilﬁhﬁea’ia@ he&&d to

0% R 0 S B G, B S v
sodium hﬁmﬁ@h sambwmmp SAftérlﬂePd}lMBn(o@%@%rga@o 1a§em vla’s Whed
aga$1 ‘Sl(t)h %]}] socygqn hjdrogudg s@uqJ.HgEy (30 gle 7§r(eddMg§Q4) egld;evajppraled-@ leave a
tan ééhdo(o'dé)g 857 jggﬂﬂM§¢¢DcﬁlR) 51766 ('&'ZJ)}%f P9 H(ZS]' 7 014'?91 E}a,; ~1.9

m ns. ur
Hz)g@SB%d [l]\lll J=Hy.6 Hz, 190]. O[PM),H)'].SS (d, TH3B= 116 Hz), @ IN (d,1H,J=11.0

[t - , t ONr ~0 OHNag. dioxane 0 HN

Ho)gh 2 s B P80 S AbeT) Us200s/ 021124 [0152] A
HNSUSP nS| on %a,y;dpn%az le nyl pyrl do(pylHaZ| nedi one above (0. 14
ter (3 nm) was

HoNT T ated Wt h 2T5'%osmumtetr N olution in t-
butanol (0.38 nL, 37 Mdl) and Sgdl um peri odat e (O 48

[0181] 2.2 mMalxkure 6f 2,8 diattihé- 51\’%@11;}91@111% ®. 1? %hﬁl E‘ﬁ‘ﬁ‘g product

m xture was diluted with water

oxalyfhinydazole @40y 2-1 aMely édTetrphﬂkefuramu@) (rﬂmms stirked and iraflyxed
undlié}gi(?ﬁbg Bg&?sjh gﬂﬁéxjﬁ o%ﬁ(a@; goon:f t]a?rg%t%ﬁe Hﬁ? gy )Bﬁél&e d@)ﬁ ,dlhged
withewatgr @0 n{lpsstirtHifor 11ParRiCthe p:eapit:h# wad flt@dd, (\A&tsheHH)ith water and
air-dried to leave the product as a solid (0.21 g, 79%) which was collected in two crops. 'H-
NMR (DMSO-dg), 6 = 12.40 (bs, 1H), 11.99 (bs, 1H), 8.29 (d, 1H, J = 1.8 Hz), 7.50 (d, 1H, J
=1.8 Hz), 6.77 (dd, 1H, J = 17.7 Hz, 11.0 Hz), 5.80 (d, 1H, J = 17.7 Hz), 5.33 (d, 1H, T =
11.0 Hz). LC/MS (method A), rt = 0.53 mins., purity > 99.8%, [M + H]" = 190, [M-H] =
188.

y H
O N A 0SO/t-BUOH, NalOy, NN N0
| > L.
NN NN
N H

aq. dioxane
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8.62 (d, 1H, J =1.8 Hz), 7.78 (d, 1H, J =1.8 Hz).
Exanpl e 1M Preparation of i m dazopyradi ne,

w0 pdod@ewpyri m di ne and i m dazopyrazi ne i nter nERCHUSE05/021124
UNH2 CI"'T" Cl-~: 0 [0153] Dichloroacetone (945 ng, 7.5
mvbl ) and 2-am nopyridine (470 ng, 5 nmwl) were

[01@2]53 ol Ve& Sl!l el%ﬁ(ﬁlad'f%e \gﬂﬂpﬁ% gﬁ*&hﬁédlo?ﬁeea\ﬁg?e 034 %}98% mMol) in

were ad m Xt ure was
dloxzmec& mdr) atuth W@@f FomE$ wag treghddoritht 3.5% osheins ta:kmmde scylwm in t-

d T, d
o GRRSERE 7 06 61 KR TRLELLRlo U8 PALI ORES sipine o3
thelreazdobmadre wag dilitkg withRetdd (10AAD) andNBSol@s wiRsiekkd Wy rversed
th wa er and concentrated. The crude materi al
phija P b@r(f“ﬂh@e ) 4sipgnenbyEered mobieplsgt abkPUEs BROfG Wi isplated as a

SOllﬁz//%gﬁlgf I?O;@d to yi e{%l‘l’[S%QP)‘ gi;elfz SBrtlgstghgglllé’lc%) (pgg%? ’.101% (s, TH),

8GRI 11, 460 k), 7 DRBOIEEY =S 5518, 52 (ddd. 1H J = 6.9 te,
Edmgtednf T2 I = 1.2 He) | 8. 00 (s, 1H), 7.52 (ddd, 1H
xgmpledM " 3 = 1.8 Hz, J = 1.0 Hz), 7.26 (ddd, 1H, J
Pr epaﬂztilm HllmtJazopﬁ'uﬁnHthdllzopyrzﬂtucfiné‘E;)d mﬁd&gl_f)) Qge mléilmeézates

E J = 6.8 Hz, Hz),
@’7 SO, COVBO- ¢6) & N4dA. 3 142 0, 127. o 125 2,
16.6, 192.2—111-8 ecl i psed by DVBO- d6

40. 3-38.6; HPLC (Method D) rt = 2.4 min, 98.8%purity
[0158] 278 rﬁmhlbﬁ/am@a(pwﬂngmﬂmm)sanda alﬁﬁopﬁﬂﬁle (BM thgH thMol)

weiE GLSaledig eadeh rEHIeHTT B OB Tt hEpBOERded. The
mu&ur@ QvabMBItd dt 17 @EHaNRlece hdms Qﬂ-\)/hmh Hae tlﬁ@GFVgnt g evaporated The

3-di chl oroacetone (1.0 g, nmol )
Cmﬁ%méf@ualsﬁas Prgiioned bﬁn\@emeatgtatedrbutamwh aﬂx) @dd %ux’atedtsodiﬁm

d t
N T T RO —
Thdrtidenobtyrial The pt.'mlf{i;aﬁl’usmg:c fayle Chgm&ogr@pme&lﬁhﬁ@ﬁ?l ﬁ%dneftqﬁ”h@ol in
d m chromat o |
ctnfisseiniet Ao Rys Doebeti i o " O Bl eSB! (45 MR
(400 Mﬁz Im@;to d@)@@: 8. sv\Eh %@rﬂﬁ) 29962 (Hiﬁli 8,06, 1),
2006/ 009734 PCT/ USZOOS/ 021

7521@(1;13 1}3J569 Hﬂ;;JQMSHZ 3 =4.Hz), 3.26 (RIdHEH) T = 9.19%, (Is68Hz I=
)
1386004 L5 e L5 g 1S e A0 bR (B R e
DMB)-d4) 6= Bi46, M40, 12(79)8133/@ @e&&21017) 111 DEEEclTREd By BMSO-ds
E}}eﬁ her, i nternedi ates prepared using the above
40. %gg g -@Q%Ehgd-}))mb— 24ipigc$8.5% DPINAY At {?.ﬁ m. LT/MS calculated mass
=166, 168; [M + H]" = 167, 169.
0

/k/j N /—(\ J\/j
EtOH
[0154] To a solution of 2-aminopyrimidine (500 mg, 5.30 mmol) in ethanol (25 mL),

was added 1,3-dichloroacetone (1.0 g, 8.00 mmol) and 3A molecular sieves. The reaction
was heated 16 h at 70 °C, concentrated to dryness, and partitioned between saturated sodium
bicarbonate and saturated (w/ water) butanol). The organic layer was concentrated and the
crude product was purified by column chromatography (5% methanol/ethyl acetate) to yield
pure 26 (176 mg, 1.27 mmol, 24%). 'H NMR (DMSO-dg): 6=8.96(dd, 1H,J=7Hz,J=2
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N1lci N195 197 ~N2 d N 181, 183 0 NNH2 3 d N
210,212 N 4 ci NJ 181, 183 /~ 1 N N5 cir_196, 198
wG2@6/0087368, 170 Exanple INci HyHH O N OEDUSN05/021124
NJ, NH2 NaHCO3, DVME N N [0156] To a stirring mxture of
2-am nopyridine (100 ng, 1.05 nmol ), DME (3 nL), and
H230d 815@(Hdblﬁéyfb@ﬂétﬁ—ﬁfﬂ%)”@988s Pef), %%éid V}’?ﬁﬁ‘?‘?ﬁ% 4Hz), 4.88

| or omal onal dehyde ( 152
(S 2@50@&1@11%@@@&%6&@7@6 V88" {:16805}7016iHLC @etiod)rat 66 min.
d artitioned between DCM and water.
%:@gg?ze%ﬁ& t hpDCM (I'x), dried the conbi ned organic
[015&1 r act sTabd hin¥zReMobardneanainéspaépactd ublhg (6 4bdee method:
product was purified by cal umé chr omat ogr aphy (5%
met hanol / et hyl acet at e) t PABLE Ty pure al dehyde 42 (50

my, 0.336 ol N, 32% . gfg,m@e(DNBOquJr gy= 9. 96 (s,

1H), 9.67 (dd, 1HJ = 7 Hz, J = 2 Hz, 8 (dd, 66
VD 2006/ 009734 PCT/ US2005/ 021124 1H, J = 4 Hz, J = 2
Hz,), 8.71 (s, 1H), 7.44 ,\1HJ: J =2 H,).
Cal cul ated mass = 147. ]:| += 148. 195-JF119® (et hod
D, rt = 2.1 mins. (>99.9% @210-370 nn). Exanple 10 -
Preparation of pyrimdine | nmediates S i)
H2N- 1 L- NH2 o 2 al N/ p 181, 183
o]
7 N NH,
3 CFQQ)L 210,212
4 o NINF 181,183
A
/NTSN
5 CF@\A 196, 198
JNTS
6 o NN 168, 170
Example 1N
H
) TY ?
X /N
N7 NH
e " NaHCO3, DME ﬁ
[0156] To a stirring mixture of 2-aminopyridine (100 mg, 1.05 mmol), DME (3 mL),

and sodium bicarbonate (90 mg, 1.07 mmol) was added 2-chloromalonaldehyde (152 mg,
1.43 mmol). The reaction was heated at 88 °C for 16 h, concentrated to dryness, and
partitioned between DCM and water. Extracted with DCM (1x), dried the combined organic
extracts with MgSO, and concentrated. The crude product was purified by column

chromatography (5% methanol/ethyl acetate) to yield pure aldehyde 42 (50 mg, 0.336 mmol
32%). '"H NMR (DMSO-dg): & =9.96 (s, 1H), 9.67 (dd, IHT =7 Hz, T =2 Hz,), 8.88 (dd,

66



o/ NaCEt, EtOH O ~~ 01~ ii) Mel, NaH Y DWW S

[0157] A solution of thiourea (1.32 g, 17.3 mmol) and
w@owsiem7at hoxi de (21%w in EtOH 6.5 ni, 17.BCTHOsiops/021124

in ethanol (45 nL) was stirred at roomtenperature for

15 min, and then was added to a solution of

1H1T 44CHZWEE'E@E/) ‘%"7@'({“’11{5‘)’7‘ Hof‘HJF =F- }ﬂqja%{iﬁ @alcgl até'd7 s =

| n et hano he reacti on was eat e
1478b[ gy = 148. hHPhﬁdmetbm: hirk a2ddning (>Q99%e@5210t$79|nei)d

h t hat was used

EX&m lgﬁ? npﬁﬁét%%ﬁ% I%Iﬁes e‘%n&ﬁ)lé?snyl ation: To a
soI ution of 4-di nmet hoxynet hyl -pyrim di ne-2-thol (4.3
g, 23.1 mol )min DMF (55 nl) at 0 C was added sodium
hdrlde(a% i $Persion,in nineral oil, 1.4 g, 35.0
I) The ma@&clEtm}nvva stirred for 15 m'n at 0 C and

thane_pl_._44.rrL,| 1 nmol ) was added. After

O&tll‘l‘llngfﬁ , the reXC'%lon was partitioned
bet ween et )MMi:acét ate andSwater and extracted with

et hyl acetate (2x). The conbi ned organic extracts

[01\5%} e dr uedomlctrrbfl‘vﬂ&%a 1C3E @NBIahe arld Rt bhbalk {@X% wt in
hy (15% ethyl acetate/hexane) t

m_c hr omat ogr a
Et@? & Wb &3 auRalbin cifnql (45me) wos Stirredt rooerl%np@atuge for 15 min,
ancﬁth@lp\v?%s adlibh MI\A(%OIL{U%H el ?fd%&hgzly)-él dgn Ilgﬁsa(n%ﬁo - —e]’l'%n&%?) 0g 173

mmod) in 66139101 (20 B8). (Ehe I’S&d)lon @ai; hewlteaitte @0 @ ss 16 260l éb,ncentrated to
drygé}% 't_%)ygld% rélmeﬁ %m(t tplgf%% ﬁeﬁ -th1§l t %uf(ﬁllc%ugfe uﬂ)he

methglation step. OMellhhkatlbrhl Tmzeﬁdnmiqmdf Mmlﬂbtﬂ&}ﬁﬂeﬂ%d%ynﬁld‘ﬂe -2-thol (4.3

2 253 g har PYsS Srra oD rClvapadied Sodina by dide BBt dspemionn

mide@NBRI 04 '35.¢ AoB. Mhe &%Eﬁdntd/é%r%ﬁﬁe@ﬁ%%ﬁn %\A@zﬂﬁ 1odomethane
sat ur at ed sodi um bi carbonate, and extracted wth DCM

(14820Y., 237hamebmss addedo .Aétamten@&fqrééﬂasthmaeumwwavmmed
bet\k@a%%yl a&?ﬁgﬁrﬂf\?ﬁ% cé t@%\tga]c ldrv{aEH &fg};l %Xetgtg (k:‘%g( The confbdned organic

chr onmdat ogr aphy ace hexan
extraeis averadrfedrwith Me$to mel(tﬂa.téﬂ aggd pBrifidd hil;l"mallumli)&%matﬂn EtapiMR15%

eth;é%(f%t%ggﬁ)gaé\n% i%puri‘a_fe’[a 46 gfj?_ﬁg), g 7-}nn;téloggé Orgljsst:%)sL 51H NMR

(cthdeQmﬁd1358 £3.5614)1H, 3_%26 $/7. 1@*@1 118139 H§% 53td) (s, 1H) 3 42 (s
| ated nmass = 232. ‘[f += 233. HPLC (net @)
6H>r ¢ 58:%6 AHpyi ﬁalelé?te%%a@?&@ Z7d+H) = 2No HPLQ(metkpd C) rt = 6.1 min

(95.2% @ 210-370 nm).

~o

(0]
O/\/\ ?)\(\
l N

mcpba, DCM N

B G ot
S I
[0158] To a solution of the thiomethylpyrimidine (1.3 g, 6.47 mmol) in DCM (86

mL) at 0 °C was added mcpba (2.24g, 12.9 mmol). The reaction was stirred at room
temperature for 3 h, partitioned between DCM and saturated sodium bicarbonate, and
extracted with DCM (2x). The combined organic extracts were dried with MgSOs,
concentrated and purified by column chromatography (60% ethyl acetate/hexane) to yield
pure sulfonyl compound (1.4 g, 6.01 mmol, 93%). 'H NMR (chloroform-d;): 8 =8.97 (d,
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NN TFA, DCM NYN O=S=01 O=~0 [0159] The acetal (4
g, 17.2 mol) was stirred in a 1:1 m xture of
waelr@bharraaet hane (65 L) and trifl uoroaceti c BCT/US{065021124
m.) at roomtenperature for 16 h. The reaction was
concentrated to dryness, and the crude product was
1HpI# § HizZp d.70y(d,Clof, urne 5 gy, Gt o arp phys (s851% 38bhy BH). Calculated
ace?éaztglh fil Ml eld Bure al dehy 7(:2 95 % 8
magyio 20 S0k IEEAEPLG ot G rdiyiin S £6 b8 260880 ).
olH) 9.22 (d, 1H J=5 Hz), 8.06 (d, 1H J= 5Hz),
0 7 (s, 3H). Cal{(il ted mass = 186. 2, [ MtH += 187.
npl e ERDEY epar at’i gin @f al kyl sul fonam de
bryteer medi ate ~~ 'C (B, _NH2 G \'-,0 C~~O [0160]
3-'Chl or o- propane- | - sullfoni ¢ acid am de:
Chlor ane-| -sul fon chloride (1.96 g, 11.1
QE‘P Etéldﬂ\zea ?-H’“E&!:KXV%SZS@‘“I%@ 10 Hhd yyEs gfélwéamr%@hane
(65I Iﬂﬁ @H%ﬂudﬁbéc@tl@m{@% %3 rooﬂh@m?h’éﬁl% for Y65, &hi AU NS

stir for 18 h. The ammoni um ch preci pi tate was
concgpEnRedo BWHPfFSL mdathei: ende praduct wes pwifisdibyreolnam chromatography (85%

cnfORERAKERb Mok BiAd o bh g 198 G k) e,

(chBRrdf8rnf-t;): @H,1015%s, 16112).22 @, BR, X+ 5 H2H8.05 (g, TH JJ=I-§ZHz) #4784, 3H).

| e 1 Preparation of
Ca’%‘@%ﬁ@?‘*ﬁ%ﬂ%éﬁﬂ ©lfhternediate H H2N'--1000H~ O
Exi\lhgleh@OOH ~I( Y [O0161] _ _
tert - But oxycarbonyl am no-butyric acid:
S-2-Am no-butyric acid (5.0 g, 49 mol) was suspended

Prepgrafipgof dylsaly ’W’Q“F?’B@G”%Wydrl de (12.8 g, 59 mml).

Pot assi um carbonate (13.5 g, 98 nmol ), dissolved in
o Vatere (50 m), was added, The reaction mxture was

\a(Nonvgsd tostir f\erf\/lg\ h under a nitrogen atnosphere
at room tenperature, The reaction mxture was made

[016@]i di ¢ \3-CiilotoRgosemeat dulfomiddiitl aitieOB-ChidoFdpane! UsSifonyl

was extracted 68 WO 2006/ 009734 ‘
Chl@@é/( @%g §ob- bpnphvasidigselaed inRMPP mleandyndesedwrleq inflyted

witk Qﬂﬁﬂoﬁﬁ%a@t’fﬁél mikfRl @Eﬁalﬁ?&feﬁ "ﬁ?%ﬁ IS, V’ﬁl%rﬁﬁ‘gndgfhﬁdﬁ' chloride

brine, “dried using MgSO4, concentrate
PreqipisaiuITTRY smpived by filkration, pihdthp sutiant w{sg:08cagirai8@ Yieldusg thatitle

pro%{‘%c % 'ébw n%lﬂlilﬂj )Dwgﬁlﬂ]ﬁ)(gg)ci)‘s 1498 ddomt 7t ofk F=
6Hz), 3.32 (t, 2H, T = 7.1 Hz), 2.34 (m, 2H).
Example 1Q -

Preparation of (2S)-ethylpiperazine intermediate

H
O._N._-COOH
O Yy

= O '_\

[0161] S-2-tert-Butoxycarbonylamino-butyric acid: S-2-Amino-butyric acid (5.0 g, 49
mmol) was suspended in THF (50 ml) with BOC-anhydride (12.8 g, 59 mmol). Potassium
carbonate (13.5 g, 98 mmol), dissolved in water (50 ml), was added. The reaction mixture
was allowed to stir for 15 h under a nitrogen atmosphere at room temperature. The reaction

mixture was made acidic with the careful addition of 1 N HC1. This mixture was extracted
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1.37 (s, 9H), 0.87 (t, 3H J=7.4 Hz,). O NN-ICOOH H O
~O 1l N H'COOCH3 O [0162]

W®2(08/009%84 - But oxycar bonyl am no- but yryl am no) - aR€r/U82005/021124
acid nethyl ester: S-2-
tert-But oxycar bonyl am no-butyric acid (1.4 g, 16.7

thr@@”ﬁ’llnés metga/lsa%@at‘jﬁ Iq“rl]ﬂé Bor%ﬁétf é@rsl %%at%&%%%%@wg%g bith brine,

dnﬁql-,@qn}g MgB0, (and gongentpsied Lmqlgﬂ Vacuwgm tb YDNBEhe( tBle(rodpct (.35, 83%) as

o B 58 RS cER AS o 0 L1 b 3L 2

1:{7qgrtgmc0m@e3H\Jaqmm)and the crude was taken up in
eth acetate. This ethyl acetate m xture was washed

\Jeﬂopne dried qusfing MySO4, and concentrated under
alt to-yierd &f\fﬂt &N piceeRte t (27g 52 % as a
yel | ow oil. 1H NWR ( dé): 8 = 8.24 (bt, 1H J= 5.8

[01?%_3 1. gﬁ— %—%gt—]%li]_tlS)Xycirbgléyltugmozhgﬁyrylalamgslactepc E%glmegly?qsﬁq S-2-
tertBitoxatdonidenfRoHut Q03 1612 Nnﬁblm&olded id Db@fﬂ-@@]ml)
S 2- no-but yryl ani ng) -acetic acid neth ester:
w@i@’?@ ¢ mlg((} Buipha CH¥kA e HGSBUHGH (B g, ﬁé}nrmibtﬂngi (4.8, 25
mrfdt], dnd B 3@@9 26, (sln%n&) Grere3AddHRhd th hiBSe 5_@1‘?%8411\6%% tdktir

et hyI aceta W th concéntra
undef @ niteogen atmsphem for é8 haZhe solveotveas remosdd undélosracmtm aadithe

Th
cruhg' gzgigiéééleﬁbt 111‘@%8!%}%% %&f&gpg ac?tI (re:lrr'lngm \{1&% VY%%H 1}%&% e, dried
usmgM_gSO@ 38d gc_,)nc&ﬂ.t?atd:jﬂ)lhmlgr {mﬁmﬁsi gd gglﬁfahi\tgkf [irecﬂuct 0247 Q 52t%eas a
I\ e
sellbenl BRI Baep A5t af ohg th b 8355, o4 <b@715f§;gflzl) H), 391
(m,gﬁ-gﬁg 3.651@, @%?1(%(2321(1%)138;&9}13 827 QPEH, ﬂfﬁ gi:z).

260 H).
3. 6D 1.72 (my,2 58 (s '9H) , 0.90 (t, J=
174 Fg oHZ - W?i
S-S-Ethyl pi per azi ne- 2, 5-di one:

N ROBC 3 H H [ 0164]
(018 2" AT A9 Rif. lyd@giaﬂﬁaoa Al Ei B TEEh Y A, o
Butoaﬁdatboaylamum tmyrylaﬁinmos -ac@ciidanethytiextti(1€.2v8 39 fmﬂxdl)ew&d

a stick
dls%(éﬁ eﬁ An gtgyl aaetatf I_(gl(:m}&p rauc E?“g‘é ﬁ }gjl_(%(gm@ T(hgiea‘:ti‘?lb m1xtu¥e was
alldved to étbS’or 2bt-Pind e Sélvédmwasfd)novéd Ref Vdougﬂﬂ) Th8 éruid wad faken up

7.4 3H). Cal cul ated mass= 142. 16, ; H +143
in 10%MeOH/DCM and stirred with morpholine resin (33 g, 11 molar equ1va1ents) After
14 h, the resin was filtered and the solvent was removed, yielding the title product as a clear
0il (7.9 g, 95%). 'H NMR (DMSO-de): § =8.92 (bt, 1H, J=5.7 Hz ), 8.19 (s, 3H), 3.92 (m,

2H), 3.81 (t, 1H, J= 6.0 Hz), 3.69 (s, 3H), 1.72 (m, 2H), 1.38 (s, 9H) , 0.90 (t, J= 7.4 Hz, 3H).

0 H
Os_N
HEN\.:/U\H/\COOCH;; . T ﬁ
~ N™ 0
H

[0164] S-3-Ethyl-piperazine-2,5-dione: (S-2-Amino-butyrylamino)-acetic acid methyl
ester (7g, 33 mmol) was suspended in toluene (40 ml) and refluxed for 72h. This reaction
mixture was filtered to yield the title product (1.3 g, 28 %), as a sticky white solid. "H NMR
(DMSO-de): 6 = 8.17 (bs, 1H), 8.01 (bs, 1H), 3.84 (m, 3H), 1.69 (m, 2h), .87 (t, J= 7.4 Hz,
3H). Calculated mass= 142.16, [M+H]+143.
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69 WD 2006/ 009734 PCT/ US2005/ 021124 O-N/N NN HH
[0165] S-2- Ethyl - pi perazi ne:

W®2B6m04194 - pi per azi ne- 2, 5-dione (1.25 g, 8.8 nPOI/PSWaF021124
suspended in THE and cooled to OC. LAH solution (44 ni
of a 1M THE solution, 44 mol) was added dropw se,
and jwhen the additijon was conplete, the solution was
6J;‘iuxed_f_mr_,l '111) 2.5 N NaCH was added slowy to the

ion m xtur ntil bubbling ceased. The

pfeci pitated solid was filtered, and washed w th hot

I .. The sol i s filtere awna d he
OB 203 T S S U 2F A o was
sustpbﬁdee 1rDTI‘EH laﬁdl cddBQ08YYC. BAWsolulibh MY JPHEEK @ﬁr soﬁltwn 44 mmol)

wag p.gdzed d§_0p1\55e( gﬁd \lefb]f'l th({)natiglg@(ntwazs \g:gr%lpl(eg t,lqé solgtp.gn w%ﬂmedgor 18 h.
2.5 [f'@OH way ad%d\ékﬁflly% flE b Nmidie Qhﬁ%bbl%emd Bxgop le

pre@mgyttedscflzlm ﬁl@rqd, mwaspwewym hot EHiybamizieari Teaolid wayfikerad

| n-| - ui n xaI |
awa%?ﬁé. L sBPRRE Loyl Al B sR g 8% s Efoder gopme
98%wbHNMR NMBOLY): By 2.9 Iﬁ“ nes{ 2.3msm,addesl 13 hg, 11),
nmonet hu? qui nojxal i he ((823%% purgﬁ) 3I{19)84 g?n dg m\/bItH)i? )
1. 136’6‘ i) 838(e iV SttisyPH¥ ne. The reaction nixture was
Ex&inl [egqgls for 5 h then diluted with ethyl acetate (1500
? washed with saturated sodi umchloride solution
(5 X 100 nL), dried (I\/gSO4) and evaporated. The crude
product was purified by romat ogra hy on silica gel
uted with a gr adl ent of thanoIN di chl or omret hane
%to 2.5%to go pr ovi the duct as a pale

y J:O\gf’ﬁ‘wﬁaﬁy SOE (2.2 g, MR (acetone-d6),
8‘“- (bs (dHN Nnglst) 8.92 (d,
= 1. Hz)809(d 1H —86Hz)806(dd
IHJ 8.6 He 3 =50H), £04(d 2H J =8¢
Hz) , 792(ddIH,J:8 J—18HZ) 755(d
[0134?] ﬂ = (&»@ (fmm 27(4Q&t-6t(trﬂy1p£&ﬂy1) - ﬁ&lzﬁlﬁfaazoﬂ)akyudlfzi;( 3

metixpziplpyrazmlby@n}qgl}yl)qumg)p_ahpg) Tg |a|solyt1c-m qugth-nglethﬂa@@lpe(r@Zme

e 15Oy IR Bl b ofd gl o
(80fpurg H, 841, 6. 6anMoH@)1d dﬁmtbpyhﬁtylwdn@)’[‘herreactioﬂ mikdtuel wes stirred
forigl % %%e Wil ngh qmﬂ%ﬁ_tg glg'ii)g m@)s\ggshecqn witﬁ'?al\{usrat% clﬁu %Ponde
solution (5 X 100 mL), dried (MgSOQ,) and evaporated. The crude product was purified by
chromatography on silica gel eluted with a gradient of methanol in dichloromethane (1% to
2.5% to 4%) to provide the product as a pale yellow foamy solid (2.2 g, 75%). '"H-NMR
(acetone-dg), 6 = 12.68 (bs, 1H), 8.95 (d, 1H, T = 1.8 Hz), 8.92 (d, 1H, J = 1.8 Hz), 8.09 (d,
1H, J = 8.6 Hz), 8.06 (dd, 1H, J = 8.6 Hz, ] = 5.0 Hz), 8.04 (d, 2H, J = 8.6 Hz), 7.92 (dd, 1H,
J=8.6Hz,J=1.8Hz),7.55(d, 2H, J = 8.6 Hz), 7.02 (m, 2H), 6.49 (dd, 1H,J=7.3 Hz, ] =
1.3 Hz), 4.28 (d, 1H, J = 14.0 Hz), 4.13 (d, 1H, T = 10.6 Hz), 4.02 (d, 1H, ] = 11.4 Hz), 3.56
(d, 1H,J = 14.1 Hz), 3.30 (dd, 1H, ] =7.1 Hz, ] = 4.5 Hz), 2.98 (m, 2H), 2.82 (m, 2H), 1.32
(s, 9H), 1.28 (d, 3H, J = 6.2 Hz). HPLC (method D), rt = 7.31 mins., 99.3% @ 210-370 nm,
98.7% @ 302 nm. HRMS calculated = 491.2918, found = 491.2912.
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70 WO 2006/ 009734 PCT/ US2005/ 021124 [0167] Table 8
i ndi cat es ot her exanpl es prepared using the above
woreiohoa78or exanple 1: X Ro ~N N~~Ar HN N YPCT/BESioBs5/@1124
Exanple Ro X Y Ar [MtH + N 2 4-EtPh H H 449 3H H 529
4 4-t-BuPh HH " 477 OIl~1~5 HHD525 6 4-t-BuPh H
n 49 . ]
048 S LSRN ey BB i o
exaple BuPh H {S}-Me " 491 - 12 4-PhNEt2 H H 492 13
4-t-BuPh H {S}-Et " 505 14 ~Syl S H H 549 15 4-PhSMwe
HHG66 467 16 4-RyOVe H H 44 451 17 (s H H 44 421
18 s HH 421 19 4-;%h§F2PhH qg/Az%AVI)2006/009734
r

PCT/ US2005/ 021124
"N N\/k
Y

TABLE 8
Example Ro X Y Ar [M+H]*
AN
2 4-FtPh H H \@[N/j 449
&
VO, # = « 529
4 4-t-BuPh H H “ 477
[o]
5 C ‘kf H H « 525
6 4tBuPh H Me ¢ 491
7 4-PhSO,Me H H “ 499
8 4-PhSO.Et H H « 513
9 44-PPh H H L 463
10 4-t-BuPh H (R}-Me “ 491
11 4-t-BuPh H {S}-Me « 491
12 4-PhNEt, H H “ 492
13 4-tBuPh H (S}-Et « 505
| AN
14 \SQ_ Y 'Hoom o« 549
15 4-PhSMe H H L 467
16 4-PhOMe H H . 451
N
17 Qg H H “ 421
N
18 @/ H H L 421
19 4-H,NSO,PhH H « 500
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20 HO HH 467 21 HH 486 22 o So HH 539 23
4-t-BuPh {R}-Me {S}-Me " 505 241 oso | HH" 561 s
W@300690754 H 505 26 4-PhNEt2 H {S}-Et " 520 2FCTNSHO0#021124
H490 0 28 HH 463 29 /s\ HH 483 O30 F3C| HH
535 F3C HO 31 F3C H H 587 F3C 32 FBCH H " 571 33
4-t-BuPh H H N466 Me@mét-BuPh H{S}-Me " 480 02N 35
4-t-BuPh H,H NN 51 -t-ByPh HH N465 ~--~ -Ne
37 4-t-BuPR’H H49%O 38"6 ?I-BUP Hi1S}-M 507
4-t-BuPh H H N 47¢\4@ 4-t-BuPh H IS }-Me " 493 72 WD
2006/ 0097331 pPCT/ US2005/ 021824 HN. _ (CONHz 41 486

4-t-BuPh HHN 5082L/E><1N
8 ¥

22 7% H H “ 539

23 44-BuPh  {R}-Me {S}-Me “ 505
oNes

24 & H H “ 561
T
\S s

25 ey H H “ 505

26 4-PhNEt, H {S}-Bt 520
Q!

27 @% H H & © 490
o]

28 )\Qé H H « 463

7\
29 ¥ H H “ 483

30 FSC)\\Q% H H 5 535
HO
31 FQCmé H H “ 587

FsC

32 FsC)\Q\% H H « 571

oS
33 AtBuPh H H ﬂ*@ 466
34 4tBuPh H [S)-Me * 480
¢
35 4tBuPh H  H N*g 511
/NS
36 AtBuPh H S 465
/NS
37 AtBuPh H H §‘@\5\ 493
38 AtBuPh H {S}-Me “ 507
/NS
39 AtBuwPh H  H é_(N\/ - 479
40 AtBuPh H (S)-Me * 493
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42 4-t-BuPh H H 479 :L NN 43 4-t-BuPh H H 494 44

4-t-BuPh H H N 466 45 4-t-BuPh HH' - S02NH2 456
WE@OPIES 46-234 H O NCO H (N N- ) NaBH( OACHGI/USEUPS/1124
NN/\ NI OON ---' NHYNHN/ \ NHNOJ N 1-1 H

[0168] To a solution of

Di et hyl -[ 4- (4- pi perazin-I| -yl -1H benzo'Tr?\q pne2- y1) -
phenyl ] - anidne (1. Qge-BpOTMal ) 1 g N- e w@?r ol i gjgnone
(10OmM) was added 1-Ethyl-2,4-

di oxo-1, 2, 3, 4-t et rahydr o- pyrlmdl ne- SM | dehyde
(0. 4044, 24§omvn|) i hIth %by ﬁodlu 79
tri acet oxybor ohydrl de ( 9 ova and the

m xture stirred at room tenperature over r}i\ght Upon
arrival I;%crude reaction_m xture \NB.S—@NU ed with

wat er filterBeEh anH purified byM LC 494
(I\/Ethod E) to yield 168 ng (17%y| el dgjﬁN {4-
[2-(4-Dieth Iamn Wﬁfhyl)l =L N 466
H benzoi m dazol - pI perazi n -yl met hyI

}-1-ethyl - 14+ pyr|4m_1§iﬁphe 24- di qpe as=wa ~ve?§eNtd gy,

yel l ow solid. 1H NVR (DMSO-d6): 8 = 12.33 (s, 1H),
Examples46334H), 7.91 (d, 2H, J =9 Hz), 7.66 (s, 1H),
6.96 (m 2H), 6.77 (d,2H, J = 9 Hz), 6.45 (dd, 1 H J
= 6.0, 2.8 Hz), 3.74 (q, 2H, J = 7.1 Hz), 3.53 (br s,
4h), 3.40 (q, 4H, J = 7.1 Hz), 3. s, 2H), 2.62 (m
4H), 1.18 (t, 3H, J = 7.1 Hz), 1.13(§, 6H J = 7.1
Hz). L (NS, N, Tt :085Nm nsl, purity =
99. 2% Ol cul at ed masg= 501, [I\/H- :502 [MH" =
y:

_\,5@ J (Metdod D): rt = man purit 99. 3%
J\g@cnm aHd"98. 6% @_‘& @0169] Table 9

i ndi céi't es ot her éﬁ(%n'pl es pr sing the above
nmet hod for exanple 46: 73 V\D 2006/ 009734
[01B8]T/ US2Olitd iikibA4f DiRphy/14/[4-{4ApiBedzin-1-yl-1H-benzoimidazol-2-yl)-

phenyl]-amine (1.0g, 2.0mMol) in N-methylpyrrolidinone (10mL) was added 1-Ethyl-2,4-
dioxo-1,2,3,4-tetrahydro-pyrimidine-5-carbaldehyde (0.404g, 2.40mMol) followed by
sodium triacetoxyborohydride (0.849g, 4.01lmMol) and the mixture stirred at room
temperature overnight. Upon arrival the crude reaction mixture was diluted with water
(2mL), filtered, and purified by RP-HPLC (Method E) to yield 168 mg (17% yield) of 5-{4-
[2-(4-Diethylamino-phenyl)-1H-benzoimidazol-4-yl]-piperazin-1-ylmethyl }-1-ethyl-1H-
pyrimidine-2,4-dione as a very light yellow solid. "H NMR (DMSO-dg): & = 12.33 (s,1H),
11.25 (s,1H), 7.91 (d, 2H, J =9 Hz), 7.66 (s, 1H), 6.96 (m, 2H), 6.77 (d,2H, J = 9 Hz), 6.45
(dd, 1H, 7= 6.0, 2.8 Hz), 3.74 (q, 2H, J = 7.1 Hz), 3.53 (br s, 4h), 3.40 (q, 4H, T = 7.1 Hz),
3.23 (s, 2H), 2.62 (m, 4H), 1.18 (t, 3H, J = 7.1 Hz), 1.13 (t, 6H, T = 7.1 Hz). LC/MS (Method
A), rt = 0.85 mins., purity = 99.2%, calculated mass= 501, [M+H]" = 502, [M-H] = 500.
HPLC (Method D): 1t = 5.5 mins., purity = 99.3% @ 210-370 nm and 98.6% @ 372 nm.
[0169] Table 9 indicates other examples prepared using the above method for

example 46:
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NQ NHN~~" TABLE 9 Exanple Rp RQ ArB [ MrH] + 45L>
47 t-Bu HN 415 48 t-Bu HN 429 C, N>-Ph 49 t-Bu H N
W@Sm6/06d%34 50 t-Bu H N 429 XN, / 51 t-Bu H/ Ne@BUs2082021124
" (R}-Me " 471 53 44 {S}-Me " 471 54 i-Pr H 443 55
EtSO2 H " 493 56 i-PrSO2 H 507 57 McSQR2 H " 479 58

NEt2 H 472 > maBu 59 t-Bu H H 471 > p-By 60 t-Bu H

G N505 N'X N

— N
HN
TABLE 9
Example Rp Rq Arg M+H]
Y
47 t-Bu H N 415
Y
48 t-Bu H N 429
'll"/\[N»—Ph
49 t-Bu H N 491
‘vlL N
[ >—
50 t-Bu H AEﬁ 429
NN
51 t-Bu H ﬁﬁy 457
52 « {R}-Me « 471
53 « {S}-Me « 471
54 i-Pr H « 443
55 EtSO, H < 493
56 i-PrSO, H ” 507
57 MeSO, H « 479
58 NEt, H « 472
E/\[N
| S—n-Bu
59 t-Bu H N 471
‘51 N
| S—n-Bu
60 t-Bu H c'tﬁ 505
I
61 t-Bu H \ 471
*(:[N\>
62 t-Bu H \ 443
N
EA[N\>
63 t-Bu H \ 429

74



61 t-Bu H62 t-Bu H// ° N 443 N> 63 t-Bu H 429 74
WD 2006/ 009734 PCT/ US2005/ 021124 64 t-Bu H 443 N 65

W0 2B6/00975% 443 N 66 t-Bu H 485 ~N> 67 t-Bu H 45ACT/USN®S/021124
68 t-Bu H 443 ,N> 69 t-Bu H 457 70 McSC2 H 479 71
t-Bu {S}-Et 485 72 t-Bu H 457 73 t-Bu H SO2NMe2 522
~N>-\ 74 t-Bu H 471 “+,z N --n-Bu @5 -Bu H 486 \ N
>-n-Pr 76 t-Bu H 471 N 77 t-Bu H 471 8 t-Bu H
' CONH2 475 79 mdStp H 494 Hgo 44 { S\}-Me " 44d8

T

65 t-Bu H 443
”aiN
| \>—\
66 t-Bu H " 485
N
E/\[N\F
67 t-Bu H \\ 457
”{\[z\>
68 t-Bu H L. 443
)
69 t-Bu H k 457
70 MeSO, H « 479
71 t-Bu (S}-Et  « 485
E/\[N
] A\
72 t-Bu H ”\h 457
‘(\[:\>
73 t-Bu H SOaNMe, 522
‘a/\[:»_\
74 t-Bu H \\ 471
ﬁl‘/\[N\>—n~|3u
75 t-Bu H A\ 486
K/\[N\>—n-Pr
76 t-Bu H \ 471
'21L N
P
77 tBu H )~ 471
Y\[:\>
78 t-Bu H \—CONH, 472
79 MeSO, H “ 494
80 “ {S}-Me « 508
%7_ N
P
81 t-Bu H \ConH, 486
’(\[:\>_
82 t-Bu H \CoNH, 486
83 “ {S}-Me “ 500
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-~C\\> 81 t-Bu H-CONH2 486 ,~NCN 82 t-Bu H '-coNH2
486 83 " {S}-Me " 500 75 WD 2006/009734
w8205/ 021124 84 McSO2 H 508 85 64 H 522PCT/NS2008621124
t-Bu H'-CONH2 500 87 {S}-Et 514 N _ 88 t-Bu H
-CO2H 501 N 89 t-Bu H'-CO2H 487 N 90 t-Bu H
-CO2t-BU 43 N 9 uH' HVe 500 N 92 t H
\ - CONHEt 5% N 9%1\4%8(%11 I\/b2 514 N 94 t5§§
\--CONEt2 842 LN°95 t-Bu BT - CONEt Me 528 52N 96
t-Bu HAr" '"-coN-Prive 542 "N 97 t ,,LBQ[“H - CoNn- Pr Me
542 N

86 t-Bu H ‘ \—CONHz 500
87 “ {S}-Et « 514
E/\[:H
88 t-Bu H \coH 501
‘*(\[f:?_
89 t-Bu H \cogH 487
EA[Z\}_
90 t-Bu H “cotBu 543
“{\[:\)_
91 t-Bu H conume 500
“(\[:\)_
92 t-Bu H \_CONHEt 514
“{\[:\}_
93 t-Bu H \-CONMe, 514
”(\[z\)_
94 t-Bu H \—CoNEt, 542
N
“(\[N\>_
95 t-Bu H \_conEte 528
E/\[:\)_
96 t-Bu H \coniprMe 542
"(\[:\>_
97 t—Bu H \—CONn-PrMe 542
YT:‘F
08 t-Bu H L coni-pr 528
N
K/\[N\}_O
e
99 t-Bu H 556
K/\[ \>_
100 t-Bu H —>L 556
-
101 t-Bu H \coNHn-Bu 542
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98 t-Bu H'-coN -Pr 528 ENO 99 t-Bu H HN--K 556 NO 100
t-Bu HHN 556 N 101 t-Bu H \-CO2NHn-Bu 542 76 WO
WQO®6/003 34 PCT/ US2005/ 021124 44-N 0 102 t - BeCHUSIN05/021124

542 N O 103 t-Bu H" - 542 ' ,CN O 104 t-Bu H H N0 540
--, -N O 1-4 105 t-Bu H "-0 554 NO 106 t-Bu H HN-0
568 -, CNNNO 107 t-Bu H J 540 ~~ 408 t-Bu H HNJ
582 N 0 109 t-Bu H HN--i 570 ENO N 1160t:Bu H 540 0
-Np N N 111 t-Bu H q 568 o

102 t-Bu H W=, 542

z/\[:\>_o

103 t-Bu H “N{ 542
E/\[N\>_
N\_{Q
104 t-Bu H H—C> 540
‘aL N
/\[N\>_O
105 t-Bu H =] ssy
EA[N»_
N\_{o
106 t-Bu H ””‘O 568
%A[:\>_O
107 t-Bu H \_SN_P 540
‘97. N
/\[N\>_o
108 t-Bu H \‘§N 582
“a/\[z\
109 ' }o
t-Bu H HN 570
N
%A[N\>_o
\_<N
110 t-Bu H J 540
N
/\[N>—O
\—<
N
111 t-Bu H Q 568
“(\[Lﬂ?_o
\—<
112 t-Bu H ”“@ 562
’;L N
/\[N\>—O
“
113 t-Bu H “N@“ 563
"k N,
/\[N\>~O
¢
114 t-Bu H w590
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NO 112 t-Bu HHN/ 562 - NO 113 t-Bu H HN ON 563 N
Np~~114 t-Bu HHN " 590 77 WO 2006/ 009734
w8205/ 021124 N N/ \ 115 t-Bu H 590 11BCT/US005021124
I HN 590 o p 117 t-Bu H ~N 590 N 118 t-Bu H NHCbz 606
n-Bu 7zL N 119 t-Bu HI N 485 N N 120 t-Bu H n-Bu

485 N 121 t-Bu H// °° NNH2 472 1224 -Bu H ~NHAc 514
"\ N> 123 t-Bu H ~NHCCOEt 528 0 S | N\'\>_L2 -Bu H

\ _pHCOPh 576 125 t-Bu H 7vNHCONMe2 5434 t-Bu H
VNHCONEt 2 51 O By 127 t-BU H NVN~O 585 590
-,
116 t-Bu o = O 500
"z(\[:\)_o
\_<
117 t-Bu H N 590
N
"{\[N\}_
118 t-Bu H \_\NHCbz 606
p-Bu
%,_ N
| )
119 t-Bu H N 485
r‘:r N
b,
120 t-Bu H h-Bu 485
‘Jﬁ N
po
121 t-Bu H ALY
‘JJ: N
P
122 t-Bu H N e 514
‘J:r N
po
123 t-Bu H N_NHOOR 550
‘ﬁr N
I 3
124 t-Bu H N NHOOPN 5
"r‘x N
;ﬂ
125 t-Bu H N_JHOONMez 543
‘JJ: N
P
126 t-Bu H N_NHOONE - 577
£ Q
X,
127 t-Bu o UM sgs
o
P J
N
128 t-Bu H UM seo
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N> N 128 t-Bu H UN-O 569 78 WD 2006/ 009734

PCT/ US2005/ 021124 N 129 t-Bu H NvNHSO2NMe2 579 O, N
wdazoenedsd H INHSO2Ph 612 131 t-Bu H \ INHCOZ Et PGHUS2085/021124

SIN 132 t-Bu H vNHCH2Ph 562 n-Pr --~ 133 t-Bu HIrN

vi " 499 \ N 134 t-Bu Hn-Pr 499 ~N~_ 135 t-Bu H n-Pr

471 n-Pr 136 t-Bu H "rv 471 0 J &AH, 137 t-Bu H

n-HexO 543 0 'y NH 138 t-Bu H n-Bu BY5 0 NH F NO

H L/ 1o0eNMe,

139 t-Bu H1gY 58st-By 579
&
w3
130 t-Bu H NSO 19
s
131 t-Bu H N NHOOE 54y
‘:rf N
P
132 t-Bu H N NHCHPh - 505
n-Pr
o
133 t-Bu H N 499
P
N
134 t-Bu H hpr 499
‘J:’ N
Ty
135 t-Bu H h-Pr 471
% r\in-Pr
136 t-Bu H \[N/>- 471
(@]
g8
o
137 t—Bl] H r||-Hex 543
[e]
AN
184
N
138 t-Bu H L5 515
o]
‘s" NH
84
139 t-Bu H Cd 585
Q
rr': NH
184
140 t-Bu H 549
0
O
|
N/go

P o G
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NH N)--O 140 t-Bu HO 549 0 NH NO 141 t-Bu H | F 567
79 WD 2006/ 009734 PCT/ US2005/ 021124 0 s~ x ~j -NH
WORME/009rd2 t-Bu H n-Pert 529 0 ~NH N---O 0 1EGI/USBOS/H21124
0. 547 0 144 t-Bu HH 459 145 t-Bu {S}-Me " 473
146 t-Bu {S}-Et 487 147 McSR2 H 481 148 64 {S}-Me "
495 149 EtSO2 H 495 150 i-PrSQ2 H\%Q 151 Et 2N H
l

474 O N t 11 , k 152 t-Bu H 1 487~ 0w ~s
N
142 t-Bu o L pem 529
o]
rrrr\fJ\NH
N/l%O
T,
143 t-Bu H N 547
(0]
;\ELNH
N So
144 t-Bu H N 459
145 t-Bu {S}-Me 473
146 t-Bu {S}-Bt  « 487
147 MeSO, H « 481
148 . {S}-Me 495
149 EtSO, H « 495
150 i-PrSO, H « 509
151 Et,N H “ 474
(@]
& o
N/&O
152 t-Bu H | 487
o]
AN
186
153 t-Bu H N 515
(0]
;\ElkNH
N/&O
154 t-Bu H L 487
155 t-Bu {S}-Me 501
156 t-Bu {S}-Bt 515
157 MeSO, H « 509
158 Et,N {S}-Bt  « 530
159 ~ ((CF;),)COH H « 597
160 CF,CHOH H « 529
(0]
| NH
N/&O
161 t-Bu H Lpr 501
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FN\\ y N)--0 153 t-Bu HL, 515 0 NHIN O 154 t-Bu H
487 155 t-Bu {S}-Me " 501 156 t-Bu { S }-Et 515 157
WOR®EROHBS 509 158 Et2N {S}-Et 530 159 (( CF3pCy/CSiosn21124

597 160 CF3CHOH H529 O NH NO 161 t-Bu Hi-Pr 501
80 WD 2006/ 009734 PCT/ US2005/ 021124 0 NH 162 t-Bu H
NPR 501 ° 0 NH N110 163 t-Bu H auvi #99 0 NH NO 164
t-Bu H497 0 NH 165 t-Bu H | NOd%*Eﬂ\NI-O
o

162 t-Bu H pr 501
[e]
'::f[ NH
[Ne] .
163 t-Bu H iyl 499
o]
o
164 t-Bu H N 497
(]
;\EU\NH
-— o
165 t-Bu H | 473
(o]
‘j\fLNH
o
166 t-Bu H kcoNHz 516
167 t-Bu {S}-Me * 530
0]
sl ,“L/\
168 t-Bu H N © 487
(e}
o \fkl/\com-lz
169 t-Bu H Hoe 516
. ~
170 t-Bu H %N 8T 473
Z "N
%JQJ\S/
171 t-Bu H 3s 505
=G
S
172 t-Bu H N
173 t-Bu {S}-Me 487
174 Et,N H S 488
Y
20
175 t-Bu H N/J\N/ 466
Q
176 t-Bu H B 426
177 H0’©\é‘ H « 478
178 MeSO, H « 448
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NH N)'-O 166 t-Bu H CONH2 516 167 t-Bu {S}-Me " 530
O | 168 t-Bu H H-0 487 0 N I CONH2 169 t-Bu H HO
W@1®6/007370 t-Bu H ' NHS 473 N 171 t-Bu H N 02PGDES20h5/021124

172 t-Bu HN 473 173 t-Bu {S}-Me " 487 174 Et2N H 488
175 t-Bu HNN 466 n 17 6 t Bu H N 426 177 H 478 178
McSCR H 44879 81 09734 PCT/AJS2005/ 021 179
4-Et, 3- O—F?—? 414%38%9?- U Hﬁil 440 181 t-Bu HaﬁlﬁlCOZI\/b
484 182 t-Bu H\ N CONH2 469 ~CO2ME 183 t-Bu H 484

CONH2 184 t8®Bu H \g 469 CORe SN 440
=
g
181 t-Bu H ‘"z"?-/('\lj\COzMe 484
g
182 t-Bu H %N ConH, 469
_-COMe
]
183 t-Bu H %J:Nj/ 484
__-CONH;
184 t-Bu H 5N 469
COgMe
0
185 t-Bu H %N 484
CONH,
0
186 t-Bu H N 469
a4
N
187 t-Bu H S 442
9
188 t-Bu H %N o 442
s ,
189 t-Bu H SN 426
RN~
I
190 t-Bu H HN" N 441
Ly ,
191 t-Bu H SNconH, 467
o< Q COMe
192 t-Bu H SN 484
S @ CONH,
193 t-Bu H SN 469
X /, COzH
194 t-Bu H SN 470
X Q CONHMe
195 t-Bu H SN 483
o< Q CONMe;
196 t-Bu H N 497
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| 185 t-Bu H ~N 484 CONH2 186 t-Bu H ~N | 469 n~jl
187 t-Bu H 9 442 188 t-Bu H\ N OH 442 189 t-Bu H N
WaA286/00904 t -Bu H H2N N 441 191 t-Bu H NCONH2 B@IUS003/021124

COPMe 192 t-Bu H N 484 |* CONH2 193 t-Bu H\N | 469

CO?H 194 t-Bu H N 470 CONHMVe 195 t-Bu HN 483 CONMe2

196 t-Bu H N 497 82 WO 2006/ 009734< PCT/ US2005/ 021124
197 t-Bu H IN o 456 198 t-Bu H N 426[_ 199 t-Bu H N o

442 OH 11900 t-BBwH HO' K 486 101NV YN O 145601

t-Bu HN NO 510 202 t-Bu IS)-Me "s524 203 McSQ2 H

532 204 {SS-I\/E " 546 205 t-Bu H N-NJ478
198 t-Bu H XN 426

199 t-Bu H SNy 442

OH
200 t-Bu H HO™ XN 486

a"\(\INIo

201 t-Bu H O 510
202 t-Bu {S}-Me 524
203 MeSO, H “ 532
204 « {S}-Me 546

AN
205 t-Bu H @Nj\f’ 478

N,

206 t-Bu H SN 478
N\
207 t-Bu H @N/lf 477
208 t-Bu {S}-Me 491
209 Et,N H « 492
210 t-Bu {S}-Bt « 505
211 (CR;),CH H « 571
/N =
212 t-Bu H [\N - 478
213 t-Bu {S}-Me 492
N B
214 t-Bu H [:Nm/ 478
215 SO,Me H “ 500
216 t-Bu (S}-Me 492
217 (CF;),COH H “ 588
218 (CE;,CH H “ 572

A N
219 t-Bu H m 476
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/1IN 206 t-Bu H~N N 478 N cc 207 t-Bu H 477 208 t-Bu
[S)-Me " 491 209 Et2N H 492 210 t-Bu {S}-Et " 505

WQ21m6CF3) 2CH H 571 CN 212 t-Bu H -N XN 478 PRPABUS20B8/021124

{S}-Me " 492 214 t-Bu HCNN I 478 215 SO2Me H 500
216 t-Bu {S}-Me " 492 217 (CF3)2COH H 588 218

(CF3)2CH H 572 219 t-Bu H N 476 eqéiéooa/ 009734
PCT/ US20054,021124 . 220 t-Bu.H 476 220 §-Bu H NY 442
ré%{ 456‘B%o 223 t Bu H ~~N“4 o ™4 t-BU

222 t-Bu
H 484 o N 225 t-Bu H 484 226 t-Bu Nf ~~ 498 o0 227
t-Bu H 5126} 228 tpBu H 526p PN "
% 0]
222 t-Bu H B NN 456
Z O
223 t-Bu H NN 470
Z 0
224 t-Bu H NN ysg
% (0]
205 t-Bu H Y 484
Z O
226 t-Bu H NN 408
Z o}
227 t-Bu H NN 512
7 (o]
208 t-Bu H N~ 506
Z O
229 t-Bu H A N\O 510
= (0]
230 t-Bu H NN 538

=

231 t-Bu H N NV© 532
=

232 t-Bu H N NVQ/ 546

Z NO,
233 t-Bu H N NV©/ 577
Z 0}
234 tBu H A Qoa 600
Examples 235-241
(\N/\n\:(\j\'“ MeOH, CsCO, ><®\/ (\N/\Q(T\N
><®\,\,'/N5 N\) o:g\=c> Dioxane N NjH N\) :g
[0170] A solution of the sulfone (8 mg, 15.9 pmol) in dioxane (0.5 mL) was added to

methanol (9.6 UL, 0.238 mmol) at room temperature. Cesium carbonate (6.7 mg, 0.207
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t4~,NO 229 t-Bu H 510 230 t-Bu H CN,~~CF3 538 231

t-Bu HCN~,O5 32 0232 t-Bu H" 546 0 i NO2 233 t-Bu
wWORe06hBI¥ 234 t-Bu H cF3 600 Exanpl es 235- 2BAT/{SN05/021124

N~~rN MeOH, CSCO8B N ~N NH NJ > NH\ Nv\ o=1 o0

Di oxane N\ [0170] A solution of the sulfone (8 nu,

mn%cﬁ) &amid):d hrﬂi tgé %&gb% hiture Whe hWRE tSE1eE fér% W RleR 30%¢ied

roomterrpera ure. Ceslium
dlr@cé%l@watr@fe(s@d—phwg HP@Cz@wﬂgmi EN®> 2OU6hOPET grbduct (2.7 mg, 3.9 pmol,

S0t DA VRS PRk DO b I T o h elen B 2 (4. 7=9

szm)eam)xmumﬁg 1B @Iylems)edﬁpfa@aﬁ) %ﬁs(m)t hegl (b%i 8‘H) y3%tdor).
the pure produc _,%{ n% 8% . 1H N

Ca’(CH’éfeﬁél??éF 4293, [Ydll5a4} = 2Hz 1H), 7.98 (d J =9

[OIHi] ZH) Tz%le(s@ E‘;ﬁilcatgs l_gth@r co@éo?&%geggreé ggég}hf%me ngSh%g as

exazn;z;@ZiSs 9H). Calculated mass = 456.3, [M+H - = 455,
[0171] Table 10 wndi cates ot her conpounds prepared
usi ng the sane od as exanple 235: k _N ~NRR HN NJ
TABLE 10 Exanpl e [ MtH] + N 236 \ \N~OH 443 N 237
483 ~ N n 238 ~N_

TABLE 10

Example Ry [M+H]*
Jei

236 % SN o 443
LN

237 wONTOT 483
Z "N

238 ”*{qj\oﬂ 497
1 3

239 % ONTT0 519

LK
240 o O/\© 533

LX o
241 AAS 534

Examples 242-259

><®}rNH @m D?ethylamine ><®\,NH O/\&(\\(\N

N\G O=S\—o Dioxane N \@ <N-—\
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1,0 239\ ~-NO 519 fN 110 240 533 fN O 241 N 534

Exanpl es 242-259 ~J NON :::mN CN-~ 85 WD 2006/ 009734
weEanbB2e05/ 021124 [0172] A solution of sul f oPer/(182085/021124

ng, 14.9 9 nol) in dioxane (0.6 nL) was added to

diethylamne (21.8 ng, 0.298 mmol ). The reaction was

t ed I

[01Pg]ser Segﬁs gtécg 5&.%&%%&? hl5 &%%%9@‘1[&151 ﬁﬁ%éﬁﬁaggdé%ﬁyﬁzg@&ided to
dle(@lammg(zm 1, 0298 Imm& Y The]rbhoNMRw(ambetatﬁdrw BS aa)for 18 te then

pur&fae:(l'i djrggjtlyglﬁing rEY_%réed-lp}B%ﬁ F%lf.hé g&ﬁthoc%E)ég yl(}_eliﬂ puix%;%rod%cts@@ 188, 4.0
umoR %) 8 HY NMR 8méhfol 4k -5 =18, ﬁ@gi%ﬁ: S%H) 302 %d (th 9le EHg 7.49

Cal cul at ed mass =

(d, T&lﬂfg—gﬂ) i/ Adi(ma2l} 688K 2ld) ﬁﬁo@&dsn pﬁfﬁp%tB étdn u%i)nlgm ($e9H)

| 1mRS HN NI TABLE
12?%%41 %ﬁesaéf[‘lﬁ}%gm % NW{ E%ﬁ “PI'N 244 N H 470
[01’BN 245 Tabk84 indidfGedNdthdy cdPoundd preparbibusiDbithe 28k8e mbthbd as
498 %49 H 498 86 WD 2006/ 009734 PCT/ US2005/ 021124
exaEpleg s

TABLE 11
Example Rg [M+H]*
Z "N
@y
043 NN 456
< "N
J @
244 NN 470
N\
245 | 484
2\
£
246 NNy 496

N
247 Q 496
248 \ 498

N
NP N
N” °N
249 TN 498
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250 H 510 N N 251 524 N N~ 252 524 Ca N N 253 524
~N N 254 H538 N O 255 WN 546 N 256 " 546 fN 1 IN-
wWQ@32006/6097340 N 258 * N N 498 NJI N 259 526 PBEXEDF1085/021124

260 HN, -- HIl NH/\ 0/-0 [0174]
2-Ethyl -4-fornyl -5-nmet hyl -i m dazol e-1 -carboxylic acid
tert-butyl ester To a spensy on of NaH (60 %
di spersion in oil, 0.33xg\ 8.3’nmml) in THE (10 m)
and DMF (5 nEj0cooled in an ice bath %&s added
dropw se a sol ution of gthyl -5-net hyl -1 Hi m dazol e-
4- car bal dehyde (1.0 ¢ iy ) in THE (10 nL). The
reacti on was 'rredg{‘t Ytfdr 15 mins A sol ution of
di -tert-butyl "di carbonate (I.89 g, 8. f%ml) in THE
(10 nL) was added and z[fé‘r\l reaction was heated in a 55
C bath overni ght. Thex m‘wml ution was cooled to rt
and quenched2fn an ice bat ith the gddition of H20
(5 nm.). The reaction was_concentrated 87 WO
2006/ 009734 PCT/ USZOOSL@ﬁ124

% NN

253 524

|
S

254
Z N

255 “(Qkh‘“/@ 546
J @i

256 R RON 546

L1
257 o N(j 510

LI
258 WYY 498
Z N
"al/(r\l\/lkN/\/
259 N 526
Example 260
o o
X — T,
: P
[0174] 2-Ethyl-4-formyl-5-methyl-imidazole-1-carboxylic acid tert-butyl ester To a

suspension of NaH (60 % dispersion in oil, 0.33 g, 8.3 mmol) in THF (10 mL) and DMF (5
mL) cooled in an ice bath was added dropwise a solution of 2-ethyl-5-methyl-1H-imidazole-
4-carbaldehyde (1.0 g, 7.2 mmol) in THF (10 mL). The reaction was stirred at rt for 15 mins.
A solution of di-tert-butyl dicarbonate (1.89 g, 8.3 mmol) in THF (10 mL) was added and the
reaction was heated in a 55 °C bath overnight. The orange solution was cooled to rt and

quenched in an ice bath with the addition of H,O (5 mL). The reaction was concentrated
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under reduced pressure. The residue was partitioned
bet ween Et OAc (200 nlL) and H20O (40 nL). The organic
wo agpen0ords washed with H20 (3 x 30 nli). and brP@EUSB05/021124
m.). The EtOAc |ayer was dried (Na2SO4), filtered,
and concentrated. The crude material was purified

S ir&BiceBpredsER.
unLgr ; o (Ceeﬁ t Ibrofs 5 ?/c;ﬁé s 0 %%P&ﬁﬁ%@si b?l?}ﬁbgﬁdgll%?a nﬁg and H,0 (40

f f1B¢ areeme IWﬂbW@&:WaS(lqd 68h 048 x B nde and Ganed@O nfowdbe EtOAc
layéﬁgwgﬁ %%)6?), E{t%&ga?j 1c§1'1t_)<|*)ef:1tr%3cg gTr%gcrudé Ega:tean_l g/és élﬁ%ﬁeﬂ using
silica el 4hrokimtogBddhy, Mbing FGih PEdaieftMF Blvs-MeORBOH,, 5 %HN, N
M“‘ESPQF%@&IZZ‘I ﬁeaiiﬁr%a@‘lﬁ {yi%)e 83 kg Boldrn awdsaz df NMR 300 MHz
(cg@rgpg%l@ K:4 TH) lz@ﬁ@'JUI Y Qszoﬁla) 2. 6|9 (s, 3H), 1.65 g(y?H)é1 Bt I=74

azo

Hzg 3 Mﬁt(w I&S)éM+(Hl] 923@ 4.49 mmol) in THE (25 an)

ocooled in a diywy i ce acetone bath was added dropw se a
Hw/ar sol utd 1.0OM 3.3 n, 9.89 nmmol). The
’ on was I& d in the bath for another 15
m)&s) then trapsperred to an ice bath. After 1 h, the
reactlon was qfenched by the addition of 1 Mcitric

d I 5
[01?§je ; ch?]ittg%%lél \}\lgll'-h-( : rox ltiyll?,] grygjﬁllolﬁuq%gle— cargLleate To
a scdummft 2-athgll4- fdlfmyt ﬂendtleﬁhﬂuazdlas oﬁ@dﬁﬂmﬁkm@r_bﬁ)ﬁ@/@esﬁéﬂ(l 07 g,
4433 dIR R T (oo gle it £ dice sppions by as e Heopwise a MMgr
solfitidnt (1 BN, Ve, 58P &rrﬁm;e drhePe@cu@ﬁ gag &tﬁréd%y Ehfe b\éﬁasfoif\%ﬁﬁﬁ 15

with sat. NaHOOB (50 and brine
mingq |tlgﬁn|t@ﬁsfmgd ta@ap éqg: b@ﬂh % h, fhe|r@a@ﬁ@tdwasgn@nched by the add1t10n of

1 M&WH s%itﬁﬁgn (The. Ctﬁéﬁds% (ﬁrsbﬁ 10%%{1@” r"f‘hfellgagngl? Pﬁgnfas

silica ge ch rona ograp utin
neuga%Thvwmlwa}l@rm@ltmw% No Okt @ﬂ@l@astwdaf Et@md: @6@mL) and H,O

(SO'F\?}E@d l"%%)éésg u%g sl%rry Va8 I;Qtfrag t?] coqlggoagéuﬁinsy 1%';51p1ta§e E’Bhe('\{g%ers of the
fﬂtrfhtd)weré séi)éra(ad T\l}le organiéd ldyer was2¥ishe@ wak s{tS N aﬁﬁl% (50 1@1) {1} brine

d, (t
<50§§§> %ﬁ%@f SO@&%)W‘({SW% e Shistigpie end eeeniFicd o cade
matBHél&vas %uﬁfléﬁ usilnngH‘ca%@l AR m&Sérkphy; el§{119g5w1t14- 9 fgrameﬂtsof 13 %5

m.ns. = anmmoni um ornate

Me@HLCIglCé@ @rﬁ ‘(oqu:(éf-I/ﬂPh@@.qy agferdthe godgt . Shisg 8@ 90). B a%p@less oil.

Iy W@Aﬁ &ﬁ]&ﬁ?mo 178 L4E By, 13, .65 0N P Toaly N7 4 1,
2H), 2.32 (s, 3H), 1.61 (s, 9H), 1.49 (d, J = 6.5 Hz, 3H), 1.25 (t, ] = 7.4 Hz, 3H). MS (ESI-
POS) [M+H]* = 255. HPLC (column: Xterra RP18, 3.5 pm, 4.6 x 50 mm; 85/15 — 5/95, 10

mins., hold for 4 mins., A = ammonium formate buffer, pH 3.5, B = acetonitrile / MeOH) rt =

6.26 mins. (99.9 % @ 210 - 370 nm; 96.0 % @ 246 nm).
OH

L o, g %o

2 2
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88 WD 2006/ 009734 PCT/ US2005/ 021124 [0176]
2-(4-tert-butyl phenyl)-4-{4-[(1S)-1-(2-ethyl-5-nethyl -

WO Bbos/vdar ol - 4- PCT/US2005/021124
yl ) et hyl ] pi perazin-I|-yl}-1H benzi m dazole: To a
solution of tert-butyl 2-ethyl-4-(1-

[0#76yr OXy eﬁ—gﬂle}t—bil‘t)‘l?ﬁejﬂw) L {2 (fS)%%%ﬁﬂB lﬁahﬁofﬁ’ Jgfdgzol -4-

d
yl)étayldalp%m@ﬂ erhqn@}r&@ahgfof @lwjondf rtc;r} bmyt Prethyl-4-(1-
e BRSP4 315 LPERRY ) R

waslpdirp peeluam:ef ] 1n$ﬁcmai16 @ Mes ﬁﬂJ) alith hﬂatfnhllstent ab6ling in an ice
was added over

m. total)
baifdhé tflagv st ke T ho bt o R SRaIDE 18 rpappearance o

stafii@ fnfbitd3al hou_fﬂ?earﬁiﬂdblftioﬁﬁl H@Sn 8RRERTY Al B vas dIBEPHR: thte1
the solvent. To the residual oil cooled i'n an ice t

coufgesof St khetrercsay Wag siiresdiatis opamight. T Solzlzomwmmn):entrﬁted to
d
renﬁcﬁf% glﬁéhsgprgiri‘@sf o%h%feﬁﬁ#ﬁl?ﬂrcroglgﬁ ﬁéar{ljl\c/:\gl%at}gg/%sc %cﬁl?{i g}lonafﬁ] ctﬁam?e (1. 64
mla224 ok dlwi redctioe mae siardd2it k& 451 tilapd héwesd 1Eta645| °C23atﬂ-t)or 0.5h.
and benzene o the residual sem -

Th%{?a‘ét&’né’ﬁaétc@}ﬁ P'ir?t?;tgr(df@@tfﬂgfd with henzene (2 x 15 mL) thgn EtOH (2 mL)
andbeﬁ@éx@:ummt en@tH@r@L@cml &nfi Qo18Bw ad&e@&emhﬂe (1%1$Lgtt1§’é\'

(1.0 m, The m xture heated in a
PIPBf&?IHY}BGIé’#Imdgmle ( - dSournein améEtsNdéIOGrst705 mlmhh dlhe mixture
e, r ES The, cr.
wagﬁéﬁfe‘e?qg F 3k é bgtﬂq)% m ?S’is"l:?ensglu% ogo%?d t8 ﬁti,%%f)gcgpg?}ﬁ?under
redededtpirasgure V\ﬁthWcr&degmﬂdnﬁrWas (pﬁrﬂec%si\@@ﬂc@@&l@h?orﬁﬁo@aﬁﬁy elutmg

duct I
o PG e BH 8 SN B 5 e s ni
(0.58 $Hh T8e 671 *clb ﬁL'iHﬁe@fusﬁa% re’@e?s@d As¥HPLC Witha g?adlent of 10 % t0 40 % of
TFA/ acetonitril e/ H2 detecti on at 254 and 310

0. 1,%,{[’ Fﬁs{i?éet%prge/ﬂg@dqltho(ﬁg dw@f:teon ag 8pbandadd O apy The pure fractions were
con‘ffﬁﬁl&iea'ﬁh Qﬁc%ﬁitratgf T&Fﬁ\e Eé:sﬁiug Ues YaRg @Qd Céa%oehét%(aﬁ mL). The

sol ution m xture was extra
MiNBREN@RS (iﬁr@cteﬁmlﬁmtOAﬂ(é xBOQAQ. Thy ErGAwnyes washesshed tvith brine

o851 s 5T T 09 SO B S RS

racemmix tmig @reodf adel@yécﬂirSdich((DﬂLg; 2008 .ad dn G/or}zﬂ)h% Ta& e tiomers were
vVory f)lg}antl oners were garat ed in 99 %

sepgafgd Eﬁ/g%{?f erea‘PY tepHEL P GBFR00250 SO Bith A %
aceMnithle3% We@IOUORIDEA Wah UV adRGh 9 F02%nPEhe tilrst}be thh

detection at 302 nm The first peak which ute
eluted gt 33504 minsy skowsderdpagitive Dt deflectoD. dée beond perak Wﬂh@l eluted (rt

=53¢% ‘Prﬁﬂsd) s‘ﬁgggd M%%%ngfebﬁta%ﬂqsﬁiroh Thésl'sgﬁli r@ron% %1?1 ﬁsr?t Végl% WI%S cq{lected

negative soner r om
to affes] thelilleaingmbund ¢5ahf)or dn ey §dlit] &H maao MI(IA(ME@)I d@s s =

798 Y Y. 5%&'}) S 282 ') i 2kl 642(,lq5n 155, 3657 (0, J =
71HQW1H)23'9,8 @4%11(2013% 21312{')—27@_(%74%1826]7@ 11737214'%31{%@20 (s, 3H),

L4$idr? F,0 IZIH)3HS,21 30 (s( $H), 3635 (¢, T £ 7479Hz( GH)JMS (ESD-PAS) (M) =
4711.36 (s, 9H), 1.25 (t, J = 7.7 Hz, 3H). M8 (ESI-POS)
[MiH + 471, Exanpl e 261 89 WD 2006/ 009734

Exagilé RER005/ 021124
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OOHO 11 1.1 0HI "NH1 1.1 NH NOO \ [0177]
1- Et hyl - 5- (1- hydroxy-et hyl)-1H pyri m di ne- 2, 4-di one To
wa2®ebe7son of al dehyde (0.20 g, 1.21 mmol) i PCTTHR003/6R1124
m.) cooled in a dry ice acetone bath was added
dropwi se a solution of MeMgBr in Et20 (3.0 M 1.1 ni,
03.8 mmol ). The mxbure was stirred in the bath for
NnA, then trapsf ed to an ice bath and stirred for
4§ Ains—Fhe reaclign was quenched in the ice bath
wi th the addition §f %0OH (2 nl) followed by 1 M
citric acid solution (2 nL). The reaction was

o o PRS0 MR B SRS £ IR I o o
aldel’fyrde (m«og,rlamﬁmog Inwﬂfrgmnw o180 il @Y &@%atbathéu‘wfs%&‘ed

product % as a white solid.

drog‘(ye;e 159 utlgggfllgyMggr m "Bty @/% M, 14l 343 menol) fhe metusz Was stirred

in th@ batﬁ- wr’O 53h %ﬂen(t&nsfilrred tg % %ﬁbatlgﬂgd’stujrﬁég( %‘gfml%o"sghg r€action was

qu quzmﬂhq]me bﬂthlﬁilh tf@ aﬂﬂ@OEDOf Me®H (2 nfl]) follvedNyrINMHitrit aci®
0178

1
sotffynd i, Sbe e s bt P it revsndsusesurey Phsprpds mgeeria
was puriﬁedyablhgmlhyzi el 1hzetnlawggaphy rmding evith, Y4 Nk GHICHICONS affrd the
< S ion of CBr4 CH2Cl2 (15
proftc) (bt fbLpspoNSte(solidic FNVER 38 Mgl CD RN 7 B8 (3 8H), 4.79

r n sal f
@ yva% SISthI%: -lgﬁ%lg\]}w()gdr ox%r%?r%%l %—f—db{/r?% ne)gl 342 %’ Jon7e2HZ 3H).
]MSKESIH@S)DHSEO+HHU#16In CH2C12 (15 nmL) was added to the
reaction a the solution was stirred at rt

over ni ght . olution of CBr4 (0.13 g, 0.39 mml) and
°HPPh3 (0. 10 0. 39 I in CH2C12 (15 nl) was added
ont he al coho Jeqzt fHd the solution was stirred
)%ﬁ f or 3hHN ikgn was concentrated under
uced pressu The rési due was dissolved in

acetonitrile (15 mL). To the solution was added the

NZA_H. 3§
o1mRJpe] &z sHoes- (. dage Bl dtin Ml el adnfbLe ifpaich
yl}%bxlhlxw@ myrigidine-THe H, 3d)-divneoFo aedutdmod{€Bri @. 13t g, &3 mmol) in

CHC@% @%%]F)%a%dadg&dﬁhg, ((? deg,%%&) ! ESB u rl"ﬁe rea(t:hon was %tu‘red at rt for 5

mins. A solution of 1-ethyl-5-(1-hydroxy-ethyl)-1H-pyrimidine-2,4-dione (61 mg, 0.33

mmol) in CH,ClI, (15 mL) was added to the reaction and the solution was stirred at rt
overnight. A solution of CBry4 (0.13 g, 0.39 mmol) and PPhs (0.10 g, 0.39 mmol) in CH,Cl,
(15 mL) was added to the alcohol reaction and the solution was stirred at rt for 3h. The
solution was concentrated under reduced pressure. The residue was dissolved in acetonitrile
(15 mL). To the solution was added the piperazinylbenzimidazole (44 mg, 0.13 mmol) and
DIEA (57 uL, 0.33 mmol) and the mixture was heated in a 55 °C bath overnight. The
solution was cooled to rt and concentrated under reduced pressure. The crude material was
purified using silica gel chromatography, eluting with a gradient of 3 % MeOH/CH,Cl, to 5
% MeOH/CH,Cl, to afford crude product which was purified using reversed-phase HPLC
(method E). The pure fractions were combined and concentrated to afford the racemic
material as its trifluoroacetate salt (20 mg, 21 %). The enantiomers were separated from the

racemic mixture (6.5 mg) in 99 % e.e. by chiral prep HPLC on an AD-H column with 60 %
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purified using silica gel chromatography, eluting with

a gradient of 3 % MOH/ CH2Cl12 to 5 % McOH CH2C12 to
w@tdoenad7a4 ude product which was purified usi ngPCT/US2005/021124

rever sed- phase HPLC (nmethod E). The pure fractions

wer e conbi ned and concentrated to afford the racemc

heXBE/20 VAECRF0 11 195 DiEA 1 twm@e%ﬁﬁﬁ ?t ﬁ@laﬁ &pmﬁrg'fh@ﬂrst@eak which

The enant| omers were separ atad From the . Facen o
elufpdxxt gr 201 Bins.) ﬁ@wqdm I@Qat% &L deflpgtiorhi Tkalsecpmé pedkPiiGctoeiuted (it

B 1%%'} ?@g%ﬁ@)” g% % fg‘gﬁ ex R eelcga 04 & ren 0%7]%3/% EsRIGF phtogford the

t1tldectxﬁp:duhd>n3 atngﬁaschnan&ygﬁlm rlHNMMOfMHﬁ (DPBaKIMB £I01.64 (s, 1H),
a negative CD

9. 55@?91 &y, (8&@ d ﬂhe8 §é@o%la) é@ér{s mcweqdui ed.-5(1z 25, 1159711 (m,

0G 1t | ecti e
R e L e e i R P R eI
3. 5ﬁg)3 s(ma AH) \Be¥2y- 307, ing 4H)H. NME Aao' ll\HIz, 3HIMEER @6YH), 8.24 (1, T =

713 S B (ibeosihlitaton 508 18 2 %™

Exadmple 2621 2H), 6.63 (bs, 1H), 4.49 (q, J = 6.6 Hz,
1H), 3.77 (q, J = 7.1 Hz, 2H) 3.70 - 3.67 (m 2H),

\@?Nogs §J}C'ém 2%’\@2?2;"‘2- 3.17, m 4H), 1.64 (d, J =
. 1.24 (t, J = 7.1 Hz, 3H).
Yy MH]+ ="501"% Exanple 262 Br N2 SnC12 Br
Et OH, .refl NH2 [01 In a round botto
["1%3 K ;511 & raBbetiun %SIBWB‘HSO@'ZWP? f-Spmep rfétrmﬂg@& 03g,
18.48MemMVBhinol @t9bgm)lf 9(33:&9 a{ﬁﬁ@ﬁfchlo%ghﬂlydﬁms BB g@%&%l@' End a

di hydrate (8. 38q, 1mvbl) a a water-coo
walgpeRpbilsondenser atipdgd. Thﬁereﬁfé@étwaé heatedstoneffitidd an eil bathlapg stirred

for tHreddhy®) thé’lﬁthlr@@gs §1EI|1 E&8 t0h8m Eéﬁﬁ%ﬁaﬂﬂ@)ﬁd dlmegi with ethyl

m xtufe was then cool ed to room t enper at ur
acetpid @H@mL i &ahlr@tﬁmgddlunablearbblmﬂ( @ﬂiﬁrdn)was Sddadnatibidic pHAVasasic.

f?'gs!r’]tf%neﬁl%e?e tﬁ%ruo&f*l ‘f?% g ﬁ&?’# traeéfefchgt a{'ﬁ\ﬁ\l?arﬁtgpyaﬁlingél. The
aqubodstlayzt allai dlmsdeﬁ rahﬁ dleto@gagws S@@l([jeﬁtvﬁﬂlysafubﬁ!éﬂodluﬁhﬁlﬁargonate
. and the organlics washe
S b A SR e om0 g e teshed
to d&%ﬁﬂ-ﬂ) awa‘giO d@@@‘?ﬂ}‘lél@)jof"ﬂ Bﬁn@ﬂ@%ﬁéﬂi@n%&ﬁlalfnﬁ{e%s 3o oran%e—brown

gﬁ/ere concentrated to dryness to yiel
3011618 %I(EMS@FdeA Br 6D (d.112IphaHy) 6Adth @m?Hb 484 (hns 2H) 4.56
(br gﬁgge brown solid. 1H NVR (DVSO-d6): 8 6. 63
? H J=2.3Hz), 6.5-6.3 (m2H), 4.71 (br s,2H), 4.56
Wp oy | Br oxal Br\ ~ N NH2 MeOH [0180]
@Q r oung,pott om k/ nder nitrogen was conbi ned
4- Br $¥o- benzene- 1, 2- diMami ne (2.01g, 10.7m\bl),

e T T e A —

diaroine KDO@HO 7iu;iMIﬂl) aethanall(50rhi), ﬁxﬁﬂ@?b)@ﬂ(ﬁb@%y@ﬂn GEmIL, ab ©ehMol)
rotary evaporator and purified by

andftlpeatgwl%l}ﬁes oe ﬁ?%‘@@l‘%hyp@ha@v? | ]&eare@fé}on was conceitrated to

dryness on a rotary evaporator and purified by flash column chromatography on silica gel
using 5-10% ethyl acetate in dichloromethane as eluant to yield 1.14g (50% yield) of 6-
Bromo-quinoxaline as a yellow-orange solid. 'H NMR (DMSO-dg): 6=9.00 (d,2H,J =2.8
Hz), 8.36 (d, 1H, J = 2.2 Hz), 8.07 (d, 1H, J = 9.0 Hz), 8.02 (dd, 1H, J=8.8, 2.1 Hz). CHN
for CgHsBrNy: cale. C45.97, H2.41, N 13.4; found C 45.99, H 2.09, N 13.09. LC/MS
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usi ng 5-10% et hyl acetate in dichloronethane as el uant

to yield 1. 14g (50%vyield) of 6- Brono-qui noxaline as
w@20pel0b009 or ange solid. 1H NVR (DVSO d6): 8 = BCD0S10d5/021124

2H, J:2.8 Hz), 8.36 (d, 1H, J = 2.2 Hz), 8.07 (d,

1H, J 9.0 Hz), 8.02 (dd, 1H, J= 8.8, 2.1 Hz). CHN

B mr | C 3
OB SIS - ST (s Ml 208 e

(Mpod Qézoegxmm_s. 2murity KOBISAE @)210¢X70am 4 98i8Hs @, 323umi.t v

= 99% calwimmt ed mass = 208, [ MtH + = 209/ 21. HPLC
Br d LiG)P(PRhE), = s., purity = 98.52% @ 210- 370

30 322 Aributylvinyltin Br N LiC,
Pd(PE’hB)iE oo Pef;g; N) Tol uéne, reflux N\ " [0181] A
oKt ure [t OIS 5 mvbl ),

[ tej{(r aki s(tn}llﬁﬁsﬁredgyl phgggﬁ?lr)#e@ 11105% 902.?89%329

tetigkip(imiienylphesghing)pilladimnc €1 232 AB2 i BloH 39, 11th1il1151 chhiﬁhl: 10 639g,

L3 Sk o oL o OARE noet IR et i bt B ghmt
15. hmhﬁﬂ)aﬁddmege@&amé Qtndréd @rdee r ShreMhdies. &f@&'cbé‘lﬂlgttg r&f?ﬁ)m

¢ ure the m xture was partitioned between eth
omgBAREY e (ML Yo LRy S AL peette e ondaas Itpry 0 mL).

Th slisg gy dasldisadddihgd o
@iogmﬁ drlled W th ﬁag)g%g? Wygﬁggwéh%f(gim% dried with

Magrgt 5t ligredd andocanespirated todryaess on arrgtampgmramo rPurification
{
o B 5 LT ST OO, A0St
elugit u@iﬁed@ﬁ@ mge87% Sl Hwt 68/71%1qpnedxdbme(ﬁs a hght orange sohd 1H NMR
o o8 9518 109, Pl LB s 020 T05 Gaaaht, T4, 109
Hz m15 | 177 03 77 Z,
)( 3dd)_11517:r7 78&2@1@% sjgf 1173 1131(1{29 LU?I\)IS (Igzgligdfi&%q'k/sl 14
mm@i\/@?‘l‘féﬁd:%% CFIFUIate‘imE&S HﬁaéM+Hﬂ)u=Fi1ﬂ/ = 99% cal cul at ed
mass = 156, [M+H]ﬁ= 157. 0 N 0s04, Nal04 N N | \

/m o?ﬁ’mé’a’04V\a;, N0182] To a mixture of
| oA W@k ne 68 4.35 mwl) in dioxane (44mnl)
and water (35rrL) was ddded osni um t et r aoxi de (2.5% wt

0182) t- Bugl,
[ ngrl odateﬂed a(r%x%é&% Qn%’i@%{f}%&me gp{;%%é Feac 0|Dour11 %lotxal? %éml‘) and
waterdpSmhy} wes diided esmiTindetsokide (D% wesin ¢BuOHed. mmLho Hﬂ’ilyﬂol)

th water
rol e e P 1o P LR Sl o B e o
Thevm)luhomngméhltwnmh.létﬁﬁtaeetat’é (1308119 dnd thR2A G aSIRAGATHN A48 Y X 2
tJr ess, onh. a J}é) igy evaporator. Purification by flash
8?181 by brine (75 mL).” The organics were dried with magnesium sulfate, filtered,
and concentrated to dryness on a rotary evaporator. Purification by flash column
chromatography on silica gel using 10-20% ethyl acetate in dichloromethane as eluant
yielded 470 mg (68% yield) of quinoxaline-6-carboxaldehyde as a white solid. 'H NMR
(DMSO-de): 8 = 10.30 (s, 1H), 9.11 (d, 2H, J = 1.9 Hz), 8.74 (d, 1H, T = 1.4 Hz), 8.26 (m,
2H). LC/MS (Method A), rt = 0.69 mins., purity = 94.8%, calculated mass= 158, [M+H]" =
159.
f MeMgB
N e g r
H
/ THF )\©i ]

N 0toRT
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chromat ogr aphy on silica gel using 10-20% et hyl
acetate in dichloronethane as eluant vyielded 470 ny
w@ a®%yd7ed d) of qui noxal i ne- 6- car boxal dehyde aRCHUSHWS/e21124
solid. 1H NMR (DVBO-d6): 8 = 10.30 (s, 1H), 9.11 (d,
2H, J = 1.9 Hz), 8.74 (d, 1H, J = 1.4 Hz), 8.26 (m
0 . LC/ ™y ik int
[ %ED 8% cal c%&%ﬁgrﬁ% g)gnﬁle 5 b@?a}@ﬂﬁ%ﬂ}ﬁe( g)u9£ Ooéél{fﬂ}@g]lz/élbdry
tethydgorany(3 pb)\ at~zmro @gmeﬁwas ddded Metyk ragREsihind2omiB: (3M in Et,0,

/ 02112
0. 238 Igrﬁbg(a')/lglzﬁglpg 1(5)%*( 5 éonhcy@gﬁ(eoid%éma theo{c%gatmwf serrfols{eg and the
soldtign allogted ahw@hrmtfouoan tdndberdiyre aThZ @a8i0d 8@k @8& NeSw R FeManol
(5 nesi erromd 3Min Et20 0.253 nL, 0.76
anm W g G geie degh gl WRLARRERNITEhY sevra. (The neprahsolution
wa\B titi &1¥0 beE 8 f) Qtl]&lrh%etaégh&‘ WaRh & chaléﬁﬂ 14Rer @1%5 %nﬁ ﬁf%rgrgamcs

tenperature. The reaction was quenched "'w t

waglied Wit s Banesrnies wap drl%@«&ﬁ@mtﬁlieredh@dpidnmﬁated to dryness
on @Pcﬁﬁr?’éb%ﬁ&ag&ry P%ﬁi’i@zﬂron-gg ghe&)'il{ 0 chtd to'g\é{) on s(ﬂﬁcg gel using 10-

artirti bet ween et ace e an
10 qU@thasolllaﬁehlommhandgnblmdmtﬁge(%%g&fﬂd)uﬁ6 @ashed with

s D AR fE R Jrnen” AN (MR s oateh 21, FI5.1, 19
HzPGIOBf(di G, TesB. AWz S BaS g, q@d, yoam ﬁﬁ@om &, @tha%f*z %b' 3,35 51 (b

eI u5|n 10- 100% met’hanol in chl or onet

s, 1 ot 67 dT2)0h 4360 T, vy 6 e SL B3 Gubhok A),irrre 056

r_ 92 (dd, 2H, J =

mit %lu@? % Cal%t%gg?‘ %4 %ﬁh‘?@jﬂl TZS 8.02 (d, 1H,
= In7 Heds 7.870(dd nIH J =187 L1 9 Hz), 5.51 (br
Ho's) H) q21 ¥ 6.4 Hz), 1.43 (d, 3H J =6.4
Method A/ ~rt = 0.56 nins., purity = 99%
cal cuI ated mass = 174, [M+H + = 175. PBr3 HO(( N | Br

[0184] J Et Z@'zﬂ‘blﬁu/ohlof bl(1 h&d}oiyéﬂﬁqdhinla%ﬁélo 7} g @ﬁﬁMﬁf)&R Bther (4
dr oxyet hyl ) qui noxal i ne (O.

mLézElﬁlé}exzer;fs %ﬁg’d gtrg@ronc@)ggﬁgyaq @dﬁql_))h@phcg@? t@bm@d@@sl%/a@_, 2 07
mvaBded mhasahe EtH?edta'E ké% 8 rge§ féfooml: %@ulj‘gfnd #enfo &jivpol v)z 13'10 room

the m xture stirred ero egr ees or one our an
temperafyrey | Algrrsdo h@lm\atrrn@m @emmturettlmrpmtlan mnetureAﬁzts@muﬂaW@ver ice

B O LSRR S L RSP S s e
Wasahieralaib@ ar{d1BO orghyicawashadivith s{tlQdrbium Ti@rRAEROMSn dder
(MgSOy), and concentrated to dryness to yield 20 mg (37% yield) of 6-(1-bromo-ethyl)-
quinoxaline as a light yellow oil. . 'H NMR (CDCl3): 6 =8.79 (m, 2H), 8.06 (d, 1H ,J = 9.0
Hz),8.04 (d, 1H, J =2.2 Hz), 7.85 (dd, 1H, J = 9.0, 2.2 Hz), 5.34 (g, 1H, T = 6.9 Hz), 2.10 (d,
3H,J = 6.9 Hz).

o)
N
H [
™ q DIEA HON
N + Br = —_— HN
_|_<:>_<ij j NMP N
H y@
()
FONR
HN
[0185] To a solution of 6-(1-Bromo-ethyl)-quinoxaline (0.2g,0.084mMol) in N-

methyl-pyrrolidinone (3mL) and diisopropylethylamine (0.029mL, 0. 17mMol) was added 2-
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was di scarded and the organi cs washed with saturated
sodi um bi carbonate, then dried (MySO4), and
weoncemsat ed to dryness to yield 20 ng (37% yPel/t}$200$/021124
6- (1- brono-ethyl)- quinoxaline as a |ight yellow oil.
1H NV\R (CDC13): b =8.79 (m 2H), 8.06 (d, 1H ,J =

(- Rxuedhon 8104 it oL cchmbdote 1 B bl o ine

migtute sgrrgd ppeynigt. Tpoparrival e BblBionNwasTllESd Fithi ethiy] AR A(200mL)

amglyv%sf Qé?vgh rrg\ll-atee? %*ﬁmﬁgﬁgggﬁ‘? &g%l g‘%’ %gﬁ%%% Was;dHed(MgS04),

fil ety cpycerid i diioripyiesy Gl jotaay 8y a@bia®e PP@Eag Y AL RElumn
éo.’(r)aggngfo.,g ) vas addeg 2aﬁg 93 WD 2006/ 009734
chy %) ghaneehu

BRogRp ing 5% methanol in dichloromethane yielded 38 mg (92%
i _ YA Lotefio1nh A€ J: Ridhs ol At Q14113161 ;
s Bl RS AL eRag R4

qQUIBQENIAG ghat Tacanpase Blrip materiak wias ssprraied ito thea §R)ckind lQS)eﬂilaxén;grers by
; : washed wi.th .water (4X7

ohi L AR R L g SIS gl G g R ss)

acefigrittitereithnolenhahne OTilosefintst gl Had ©(+4 chirdisEbYCDand @tréédtion time of

5 S HRERE Sisgrapt aun SrHE Ry 6% g g o e LA [ The fractons

weth ohdetr@b@ ity 8o dbRS Mng 82%ch ¥hakidheRf NMR MS,and

6-(1-{4-[2-(4-tert-Butyl -phenyl')-1H benzoi m dazol - 4-y
anajlﬁﬁﬁlﬂ%?léé}”ﬁﬂeldwlcal- I INMIR (D¥IHChdoral + ha 6As, AH), 8cdned.@H, T =

! o .
8.8 1 TS YT PR SESTE 1 o A =R e s aa 1m 1=
8.7260%4), Gride | 2hd =v4.6 Hz}aﬁ.dzgmcﬁﬁ%; i6@17§lﬂ)d,]1®l, T= k7 t11 4 é-lz), 3(.81) (g, 1H,
itsi.l e ethapol. el ... The first peak had a (+
=B o e 28 S s B e TR na S intnb 2
9Hp daOMS PedtodaA ) rt)= LOT fodds!, piridp)= 999 2BKuBel BiL0L UOR MR =

0 941. The fractions were concentrated and freeze
9 B T B0 OGNS < Gemirenawt b orfirl © AR NS
95.9pad wbd gal HPLC were identical. 1H NVR (DVMBSO-d6): b =

12.67ﬁ$s, 1H), 8.94 (dd, 2H, J = 8.8, 1.8 Hz), 8.11
Exgyple26p J = 8.7 Hz), 8.05 (s, 1H), 8.02 (d, 2H, J =

8.5 Hz), , 5&%@, (dd, 1H, J = 8.7, 1.7 Hz), 7.53 (d, 2H

rd_S_Bnb HEupwpdn@2 (M 2H), 6.47 (dd, 1H J =7, 1.4
3.81°, 14, "8 Hz), 3.58 (br s, 4H), 2.75
ON s, 2bgoa2e6d (Rr~s7 2H), 1.49 (d, 3H, J = 6.8 Hz),
1.32 (s, "$H). LC/'MS (Method A), rt = 1.07 mins.,

[Olg(gg_i’ E ?\//F Eﬂ g QOZ%ﬁégtl.t& i %stéelﬁn'@gr?rﬁ%%g%&%%g ;C?I[’l&{lggg %fm%%—fl—’nitrotoluene
(15p96i7mMet) M U@ A&iOeiBAAde 37 8pMD 12.7mMol), and carbon tetrachloride
(300mL). The mixture was stirred at room temperature and benzoyl peroxide added (2.34g,
9.67mMol). A water-cooled reflux condenser was attached and the solution heated to reflux
and stirred overnight. Upon arrival the solution was cooled to room temperature, diluted with
dichloromethane (300mL) and washed with 1N sodium hydroxide solution (2X200mL). The
organic Jayer was then washed with water (200mL) and concentrated to dryness on a rotary
evaporator. The crude material was then redissolved in dioxane (450mL) and water (50mL)
and stirred at room temperature. Silver nitrate (65.7g, 387mMol) was added and the material
allowed to stir overnight. Upon arrival the reaction mixture was filtered and the solids

washed with ethyl acetate. The filtrate was extracted with ethyl acetate (3X200mL). The
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95.3% @304 nm Exanple 263 1) NBS, CC4 O F CH3
Benzoyl peroxide H \ reflux F zl~ 2N/ 2) AgNGCS,
woe@nne 782N Wat er [0186] In a round bottom f| aB&T/USZHEF/021124
nitrogen was conbi ned 3-Fl uoro-4-nitrotol uene (15g,
96. 7mvbl ), N-bronosucci ni mde (37.9g, 212. 7mvbl), andOI
t I re
orgadfcd WBrelddiell 958 nPleh 8&um Qlﬁ%@%‘?&gﬁeyﬁd %ﬁ%ﬁﬂeﬁ (ﬁgﬁﬁi 1?)54 %

at roon1tenperature and per oxi
evapogifvBIificatiomby @ashcobinausilief delishranatdgnpsier30fasthyl acetate in

ution heat o ref]Jux  and
hef2hl AR 0 bk S P s sSpliies Bl so%
d1chhmhmjihane il e amd @mersax gll(ZEi% Sliel dy L3 Fitotd24-nitro-benzaldehyde. 'H
romet hane and washed with i N sodi um
M"ﬂ%‘?‘g‘% Pords): K6t It i)%ﬁ t@@@ér@) 1) R&7 (&t dHnd & 1L a2 Hzpd 96 (dd,
1Ht hegawpshped with water (200ni) and concentrated to

dryness on”a rotary evaporator. The crude materi al
was then redi ssolved in di oxane ( RL) and water

(50 and stipre oomten'p rature. Silver _
nitrate (65F g}an% was adngﬁi and the materi al

—]—@)4« d T oo.§ ovenght __|U@.DN rival the reaction
mx%ure Was2 filtered and the soii™ds washed with et hyl
acetate. The filtrate was extracted with ethyl acetate

[0183ix200m o 2 stivengoselupion 26 @64 000BEA1-PET NS00S0 1 YR4H-
ben% 68 (5‘@5’%, g.gbﬁg/[o\ﬂ dnld STREOSS Y o] u}{;zfgfcfeﬁwr(pp?er e&gﬂ\/lol)

concentr on & rotary evap
in Iﬁylethygszltrohmm@mﬂému was ghled edﬂimﬁ&i@gbﬂ;mbybhg@x%ee@l i%k
TN RO T T T

eth}d iacthte (Z(I@ﬁfﬂ') AMRe ik theXan Qvaﬁlfédgmtfﬁs aﬁwzﬁe(ﬂsoﬁﬁﬁl’&ﬂrﬁ&g}e s%iutlon
§I uor o-4-ni tro- benzal deh NVR ( DMSO- d6) :

(75% d@t?réﬁrg_% andgbrgwg (ﬁﬁl |_"s/ he oggaglp 1(15@@ wag tHen dried with rr@g@smm

sulf) filtefed @or(c@ﬁltratedl Lﬂnd }%Iurl‘ﬁeg b? ’ﬂa;h gbllﬁﬂ[}\lchr{)\lggto%%@ (ﬁl %%ﬁ\al gel

NaBH
US14\3|\§¥9‘7@fhyll(\%Cﬂaqﬁl i tqu asTthe elusttity yiekdg 58 MgdﬁS%me:lﬂ) of 2-(4-tert-

Butgl' é] %12]40[21 ?y#‘lﬁhr()gi]lg%}é b)enall)g%l Shag Ilgyﬂﬁll)f benzmmldazole as a light
yelldwRblidbr &F MMR DMSOaRy 3l-dehydes, (lﬁ) 329.(t, 3HOY a8 B12), 8.04 (d, 2H, T
= 8.5 Hz), 7.59 (m, 1H), 7.55 (d, 2H, J = 8.5 Hz), 7.47 (d, 1H, J = 8.6 Hz), 7.03 (m, 2H), 6.50
(dd, 1H, J = 7.0, 1.8 Hz), 3.71 (s, 2H), 3.60 (br s, 4H), 2.66 (br s, 4H), 1.33 (s, 9H). LC/MS
(Method A), rt = 1.24 mins., purity = 100%, calculated mass = 487, [M+H]*" =488, [M-H] =
486.

NO, NO,
N
[N] F NaNs N ?
—_ N N
O m DMSO +o- 0
H H
[0188] In a round bottom flask was combined 2-(4-tert-Butyl-phenyl)-4-[4-(3-fluoro-

4-nitro-benzyl)-piperazin-1-yl]-1H-benzoimidazole (0.197g, 0.40mMol), dimethy! sulfoxide
(3mL), and sodium azide (0.029 g, 0.44 mMol) and the mixture stirred overnight. Upon

arrival the mixture was diluted with ethyl acetate (100 mL), washed with water (2 X 50 mL),
washed with brine (50 mL), and the organics dried with magnesium sulfate and filtered. The

organics were concentrated on a rotary evaporator to yield 190 mg (92% yield) of 4-[4-(3-
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in N-nmethyl pyrrolidinone (20nL) was added sodi um

triacet oxyborohydride (1.36g, 6.40xWl) and the
w@ei0aowsd stirred overni ght. Upon arrival the BOI/US10051021124

was diluted with ethyl acetate (200nL). The m xture

was washed with saturated sodi um bi carbonate sol ution
o 5 T30 0 L B ARG
yellow sadide dH NMRoOBMSG:Hed 5 M%JIH)L 804 by 281 asls. 7aet)u8v01 (d, 1H,

10 PR g GE MmNt 3 el 3 B8 . Gk y 2ty 0,

234 3 dderty, j = 5514H 3.70 (s, 2H), 3.60 (br s, 4H), 2.68 (br s,.4H), 1.33 (s, 9H).
%utyl(ﬁghenyl (Z)é fl lSSOI‘O)4 m%rs Eénzyﬁsrs (—)3 razi 59D

LO/MSMe hPFiI-A@eﬁZ-'O]I mHIZQP@tﬁs 88.8%.ghlculated mags= S0, |[M+HTH= 511,
O-d6): 8 = 12.69 (s, 1H), 8.16 (t, 1H J = 8.2
N@f“ 704 (d, 2H, J = 8.5 Hz), 7.59 (m 1H), 7.55 (d,
'8025 Hz) 747(d 1HyN2= 8.6 Hz), 7.03 (m
AH = N Hz), 3.71 (s, 2H),
360[ br s H\) 2 2. 66(br 4H), 1.33 (s, 9H)|. L|C/l\/ISd
@gm d A, riecs purity = 100% cal cul ate
ﬁ487 [I\/H—I]} 41_@;%%H—I]- _ 486. \~N02 ~~N02
N NaN3 ~N) NN \ i NDVSON 15 HH[0188] In a
rndbt :
[0189}J At e:)]{n a%{(}?tl@dl l?%ﬂﬁgl\r/]%glf filzc[gF 2 g?l} Tvasocrocr)r{bmed 4-[4-(3-Azido-4-nitro
bermy iPipesaziye hzyih3-(olepsdn vt pheny Dyl H-banzoivg dazolerDd 8 200.87 mMol),

me hgxggﬁrzn@ lénzLﬁ Cflglg g%b}b%%nugn (!)TE éazly n n(ﬁ/g f% gﬁ%@ﬁtrﬂ]&? m'ﬁ l&y?iéogen balloon

was bitached] tevesk B@iatlated,lpnﬂla hyatroder atmdspRererestibilisleedValiter stirring for
washed with water

fou( Lll;{ts gge Iﬁq_ gn %::R.g lf?q.ffqﬁé %%geciﬂ@)@h l:ﬂ_tl)ogena 4ed thg geaction mixture
filtéreq aih Cslitd rvsl'lﬁhcb Mégk meﬁéthlﬁbﬁ UrfeabRitidR dad &dnb&lt@Ed to dryness
The or ganl cs were concentrated on a rot ary evapor at or

O § FLTY NV EPOIZEY tRyiclOIR g El08Te Beldyafj44{4-B-@genpButyl-phenyl)-1H-
B e are s AL beenc .2 figmige o brown o, LGS
Mgthedi). xt 4 P8 emin®i pyiritiarz 85.8 %asal auldtedyintss 2484] DnBB1=i 455, INGH] =
4sNVR (DVBO-d6): 8 = 12.69 (s, 1H), 8.04 (d,-211, J =

8.7 H), 801(d 1H, J = 8.3 Hz), 7.57 (m 1H), 7.54

(d, 2H. = 8.6 Hz), 7.39 (dd, 1H J= 8.5 1.2 Hz),

7.03 n,2H) . 6.50 (dd, 1H, J ios 1.4 Hz), 3.70

(s, PH), 3. 60-ddydinsiazokH) , 2? (B s, 4H), 1.33 (s,

9H) . N'LC/ MB ( ), rt 41 mins., purity =

' cal cul ate mssﬂ@_l(@ M-H] + = 511, [MH - =
509H NO2 \INH2 rON3 r /C, H2

[0190] In a round bottom flask under nitrogen was combined 4-{4-[2-(4-tert-Butyl-
phenyl)-1H-benzoimidazol-4-yl]-piperazin-1-ylmethyl }-benzene-1,2-diamine (0.17 g, 0.37
mMol), tetrahydrofuran (20 mL), and 1,1’-oxalyldiimidazole (0.284 g, 1.5 mMol) and the
solution stirred overnight. Upon arrival the solution was diluted with ethyl acetate (100 mL)
and washed with water (100 mL). A precipitate forms and was collected by filtration. The
organic layer was concentrated to dryness on a rotary evaporator and combined with the
precipitate. Purification by RP-HPLC (Method E) yielded 46 mg (24% yield) of 6-{4-[2-(4-
tert-Butyl-phenyl)-1H-benzoimidazol-4-yl]-piperazin-1-ylmethyl }-1,4-dihydro-quinoxaline-
2,3-dione as an off-white solid. 'H NMR (DMSO-dg): 6 =12.19 (s, 1H), 12.09 (s, 1H), 9.82

96



(NN (N / NI / NMOHHHI[O0189] In a round bottom
flask under nitrogen was conbi ned

W@ 2(04/00834Azi do-4-nitro- PCT/US2005/021124
benzyl ) - pi perazin-1-yl]-2-(4-tert-butyl -phenyl)-1H ben
zoi m dazole (0.19 g, 0.37 mwl), nethanol (20 ni),

(b@”ﬂﬁﬁ%’%m(@tZ{fpl}m@@H&?ﬁ%@rﬂd( é(}ﬁ% (ﬁHz)fy im"l‘@'c tZ@%,lH =

?en bal 'oon  was "attac
‘Al h(ardheh 6htmpldhhéne (be st 24| 4.44 60 2HABESON (bsd, RHY,I3BS (br s,

r 0 h s..rempved, the flask
o] oo 035 M & bl boon s compued, ne Tlagk ”
ml/niih. 29596 ACN/PICHY dveP 1R, & 4 ABLLEXC 9% Rife @BLBARCY7% pure
The solution was concentrated to dryness on arotary

@ 2Qaer ht-VS (Methivé Ag, 11 70.Ofginst ogtyyH 118, oflculated mass = 508
[M4H i+4_ 5@; dﬁ IIcI)]Ie ?ﬁut yl - phenyl)-1H

benzoi m’ yl]-pi perazin-1-yl met hyl }- benzene 1, 2-
Exainples 264-2%1 a brown oil. L MS (Method A), rt 0. 90
m ns. purlty 85.9% cal cul ated mass = 454, [N%Fu+ =

455, [MH- N#83 H ~INH2 - NO Nr~ NHR_I 10 (

,1' - oxal yl idazol e HE / H [H \! 01g0] N
ask qﬁgeg(%%ogen C O N

-[2-(4-tery-Butyl

0|mda—ze1—4-—y-l—]—-)p-| per az -yl met hyl ¢ b

_dhanine (0. 1DMF 0.37 nbl),

'\'J*f\m’an (20 nL), and 1,1'-oxal y|di 'd@

1.5 m\bl) and the solution st N

overnight. Upon arrival the solution was ed with
ethyl acetate (100 nmL) and washed with wat&r (100

[o1pd]) . A uroenhmdrabﬁz f@feﬁBBLﬁﬁq)h\%@ﬁ) g9h \eat&d. zﬂ%ﬁtro -benzyl)-
filtration. The %anl C yer ‘was concentrated

plpféﬁ‘%}’ﬁés%] b bgnz,ogpléip ‘é(?é[?@ﬁ’ Qtlé il lm@mﬂwb‘?drmamtie (2|'IBL) under
mtrQﬁe%%ﬁ I hadaes- (APA('anbﬁ’lE{fl?Itg :pg{lde%/ (OF(ZJD7F Zlﬁ[ g 7(7%51(/1%8 an(li:' )the resulting

yi el ded 46 24%
soltiop tstinBest gMernigie aytopmitemperature. Upon arrival the reaction mixture was diluted

W1t§%t?ﬁ}%§%tﬁ¥%ﬂ%ﬁz 6I|ldn%g")1(%ia(? eeertlgr%e!g r\];vd 0 eréé(p ﬁ[r) S?IPWRH v @rme (50
mL} THecbrgahtds MR (NS I06) ine8umbaliad figred 1ddd, evif»’or&@d £05dryness
br

Puriﬁ:%ﬁ “3’ %ﬁ 96 1V\D 2006/ 009734 PCT/ US2005/ 021124
ongpy sleao usp chrpmatogragh Y0y silice gph ancy>% mgthapoking 6

z:lﬁlzl_rg)metglalgeZaslgjlnqanﬁi‘%ldec? SO?l%g E)FI (5451[2 @4 tErt—lgutﬁ %’[‘Qlyliz ’13 3( r5n0
%qyimc@zolzéﬁy -PRpeRFAL- E,Tylrgethylﬁﬂ)n1trcgpm1y()myr1giﬂ)3 y];tneﬁnyl-@mme asa
yeugx'ibé)rangé’ btia B68'Yida) PR ety B2 93495180, 488 oM 1B 55 (m,
1H), 8.43 (m, 1H), 8.16 (d, 1H, J = 7.5 Hz), 8.03 (m, 1H), 7.93 (d, 2H, J = 7.5 Hz), 7.69 (d,
1H, J=6.0Hz), 7.49 (d, 2H, J = 7.5 Hz), 7.14 (m, 1H), 7.04 (d, 1H, T =6.0 Hz), 6.87 (s,
1H), 6.73 (m, 1H), 6.59 (d, 1H, J = 6.0 Hz), 4.60 (m, 2H), 3.55 (m, 6H), 2.68 (m, 4H), 1.34
(s, 9H). LC/MS (Method A), rt = 1.05 mins., purity = 98.5%, calculated mass = 575, [M+H]*

=576, [M-H] = 574.
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m/mn, 5-95% ACN/ PICB6 over 10 mins., rt = 5.840
mns., 79%pure @210 nm 77%pure @300 nm LC M5

W@ Mebhad3A), rt = 1.05mins., purity = 79.19% PCT/US2005/021124
cal cul ated mass = 508, [M-H + = 509, [MH - = 507.
Exanpl es 264-291 NO2 NNO F INHz N~ NJ DW -Nr JN
HN No [0191 To a mxture of

over ni ght —a

) pon arrlva he reaction
[ \NN/H et hyl acetate (50 inlL) a'ﬁ_ rashs hr ee
tims h water (50 mi) fol | owed by bri 50 ).
u

The or gani cs were dried with magnesi um s at e,

10198 b S oTe AR SRt B S Gt aeisn)- [ssstimago-«- -
p1metllna1ny’lhletH§'1} -2kl ey e flﬁﬁﬁ3%§m@th&ﬂad?ﬁmé/ (edsed gz0 nﬁ\Qol) in

%f é 4-tert - But henyl )-1H benzoi m dazol
mef n<§) ﬁ#&@%& PHEOZSH, VRRAHGA Ij?latzlqm o1t rhseAPBY s, B8 AMMaA) and
the‘rUJ&ﬁ@ﬁ Ao @'{lzﬂ:ﬁat@@ A hy&&%é@ﬁﬁéﬁr}fﬁg@ %%l tgch(e%%{a }ﬁg%gggure

1H NVR ( CDC13): =924
stlr{qﬁundq_r@hydg)gqlgat(ﬂ?ﬁplmrg for Byollﬁ)u(sd TheHallgbn-wag rémétre), th8 flag

Pur%é:a wit 1’tro en g (%% nﬁ ure 1ltere§l t@rug%lte vglﬂgilaggﬁex?esplff mgheqpl

Thg @sultmg—mluhon whis Gortdzl)tratéii 18 Aryn®ss on]d'ibtorﬁev7a§01(amr to'l-ﬁ}eld 4-{4-[2-(4-

tertghgg Wyl)l%l beizoglzpdaf hy1per@@1“}g/l(n%y]r}d&2 A)’rldlflt3 jdlj)methyl—

benterR5], ridiagine RWrdrd oﬁ 8645 01009 tRoAP 1t = 0.86
o —11?3672% Vi 27/ ﬁvﬁazooal AT R

ml‘%@?}“%ﬁﬁ% (92121112@61 HHSN—)%MMH@]T\F BHO, M-t ~G44H2 - N JN
I\/lethNI HN N J HN NJ [0192] Toasolutdon of

{|4 (Ht Fe- But yl - phenyl ) - 1H—ben20| 4 yl]-
thyI} 2-ni tro-phen d| 3- nmet h

m ne (O @1&8)&1ymh/ﬁ|bézolen N

er nltroge added pl atj.num rbon (O g,

nd

[0193] To a solution of 4-{4-[2-(4-tert-Butyl-phenyl)-1H-benzoimidazol-4-y1]-
piperazin-1-ylmethyl}-N2-pyridin-3-ylmethyl-benzene-1,2-diamine (0.047g, 0.086 mMol) in
dry tetrahydrofuran (10 mL) was added 1,1’-oxalyldiimidazole (0.082g, 0.43 mMol) and the
solution stirred at room temperature for sixteen hours. The solution was diluted with ethyl
acetate (100mL), washed with water (2X50mL), brine (50mL), and the organic layer dried
(MgSOq). After filtration the solution was concentrated and purified by RP-HPLC (Method
E). '"HNMR (DMSO-dg): 8 = 12.29 (s, 1H), 9.86 (br s, 1H), 8.74 (s, 1H), 8.52 (d, 1H, J =4.3
Hz), 8.10 (d, 2H, J = 8.4 Hz), 7.87 (d, 1H, I = 8.0 Hz), 7.59 (d, 2H, T = 8.5 Hz), 7.45 (dd, 1H,
J=719,49Hz),7.38 (s, IH), 7.35 (d, 1H, J = 8.6 Hz), 7.29 (d, 1H, T = 8.1 Hz), 7.15 (m,
2H), 6.63 (dd, 1H,J = 6.8, 1.6 Hz), 5.45 (s, 2H), 4.38 (m, 4H), 3.36-3.02 (m, 6H), 1.34 (s,
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the reaction m xture evacuated. A hydrogen filled

bal | oon was attached and the m xture stirred under a
whyasoeesd at nosphere for two hours. The bal | ooPCTHES2005/021124

renmoved, the flask purged with nitrogen, and the

m xture filtered thru Celite with a |arge excess of
oHTELA resylk Ui S entra . _

e e R e Ok e M+ PSRRI 257 M -
GOQéI%I‘HBEFt%QB— phenyl ) -1 H benzoi m dazol - 4-yl ] - pi perazi n-1- .

thyl b3 N@-pyridi n-3-yl net hyl - benzene-1, 2-di am_ne

[Olgléfg Cr Ut elegﬁ lg%ﬁa}tﬁséf‘r}hed ,CX 68 RFFRATEH) usingcthq abop g/aretsd for
exafple 244: = 0.86 mns., purity = 68% cal cul ated nmass =

545, [MtH + = 546, [MH" =544. NNH2 0 1 HNNO

JNH 1,1 -Oxalyldiimdazole N N JN THEYHN Np ) _N JN
~ FIN N [0193] To a solution of N
4-{4-[2-(4-tert-Butyl -phenyl)-1H bepzeiMm daxol - 4-yl] -
pi per azi MRid: yl met hyl }- N2- pyri di p I

2-di am ne ( : §

hy fzene- 1,
etNahydr of ur an

a

N. .
yl di\i m dazof e ('d. 082g, 0.43
rred afuroom tenperature
on was diluted with ethyl

W th water (2X50n), brine
(50nL), and the orga

&0

yer dried (MgSOM4). After
filtration the sol uti dn_was concentrated and purified
by RP-HPLC (Method E). 1H NVR (DMSO-d6): 8 = 12.29

(s, 1H), 9.86 (br s, 1H)TABLEhAs, 1H), 8.52 (d, 1H J
= 4.3 Hz), 8.10 (d, 2H, J = 8.4 Hz), 7.87 (d, 1 H J
= 8.0 Hz), 59 (d,,2H, J,= 8.5 Hz), 7.45 (dd. .1 H J
= 7.9, 4.9 E?%‘j’m,f’i%.%% (s,RdH), 7%5 (d, 1MHIE" g 6
Hz), 7.29 (d651H, JEt= 8. 1HHz), 7q15 (m 2K), 6.63
(dd, 1H, J = 6.8, 1.6 Hz), 5.45 (s, 2H), 4.38 (m 4H),
3.36-3.02 (RPP6H), Bwg H og Vé) 2006/ 009934

PCT/ US2005/ §@1124 <9H). MG (Mgt hod A), 3§ = 0.94
mns., puritzézloo% cal cul ate masszSg, [ MEH + _

acetate (100nL), Mg

600, [MH - 598. 10194]{Std¥te H2 i ndi cat5@3 ot her
exanpl es pr red using the @above nethod f exanpl e
264: Ry O RPRT O NN milggeﬁ i 59

270 i-Pr H H 495

271 MeSO, H H 531

272 EtSO, H H 545

273 Et H Me 495

274 Et H Et 509

275 Et H i-Pr 523

276 Et H = 535

277 Et H KN 535

278 Et ‘H LLLL/Y 537

279 EE  H ] 549

280 Et H 3@ 563
LI_LL/\@
281 Et H 571
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N, HN TABLE 12 Exanple RT Ru Rv [MtH + 265 Et H H
481 266 t-Bu HH 509 267 14 {R}-Me H 523 268 |IS)-M
wo®88097269 64 {S}-Et H 559 270 i-Pr H H 495 PQIS2005/021124
MSO2 HH 531 272 EtSO2 HH 545 273 Et H Me 495 274
Et HEt 509 275 Et Hi-Pr 523 276 Et H 535 277 Et H
535 278 Bt H 537 279 Bt H 549 ¢280 Et H 563 281 Et
H 571 99 WD 2006/ 009734 PCT/ US2005/ 124 282 Et H
585 283 Et H¥ 586 Epg4 tHBu H Me 523285%-Bu H N

t-Bu H K 62¢&

N

614 286 t-Bu HI N 628 287 t-B N 614 288 t-Bu H
N 614 289 t-Bu H 00 636 290 t-Bu H[0Q 622 N 291
83exanmpFe 292H303 586

284 tBu H Me 523
o N

285 tBu H \/\Q 614
" B

286 tBu H N 628
AN

287 tBu H NS 614
# N

288 tBu H N 614
YN

289 tBu H o 636
@’\/\N/\

290 tBu H o 622
A~y

291 tBu H O 620

Example 292-303

(4-Fluoro-3-nitro-phenyl)-methanol:
NO, NO,
—~ X
F F

4-Fluoro-3-nitro-benzoic acid (185 mg, 1 mmol) was dissolved in THF (2 ml)

HO'

[0195]
and cooled to 0°C under a nitrogen atmosphere. A Borane/THF solution (2 ml of a IM
solution, 2 mmol) was added dropwise, and the reaction mixture was heated to reflux for 1 h.
The reaction was judged complete and quenched with 3N HCI (0.5 ml) and the solvent was
removed under vacuum. The reaction mixture was partitioned between ethyl acetate and a
sodium carbonate solution. The organic layer was washed with carbonate two additional
times, and then it was washed with brine. It was dried over MgSQ,, and the solvent was
removed to yield the title product (160 mg (95 %), 0.94 mmol).lH NMR (DMSO-dg): 8 =
8.10 (s, 1H), 7.62 (d, J= 7.3 Hz, 1H), 7.32 (d, J=7.3 Hz, 1H), 4.82 (d, J=4.5 Hz, 2H).

4-Bromomethyl-1-fluoro-2-nitro-benzene:
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(4-Fluoro-3-nitro-phenyl)-nmethanol: 0 NO2 N0O2 No -~
Ho F F [0195] 4-Fluoro-3-nitro-benzoic acid (185 ng, 1
wornwbposras di ssolved in THE (2 nl) and cool edP€DUSIB05/021124
under a nitrogen atnosphere. A Borane/ THF solution (2
m of a 1M solution, 2 mmol) was added dropw se, and
' $as treated to reflux for 1 h.

e reaction>m xture was partitioned between
et hyl acetate and a sodium carbonate solution. The
[03964ani ¢ ¢ d?mmx&astrmbw@ Wthilmotéllobmt)éStnmol;Mds dhssmmtl in

h th.brin
tolﬁén@‘%? ml)@]&e}xﬂ%}g bh %%1?}1 e(?SéM mmrogﬁw éigdetd 9"% raac[uﬂg was
allQWftdl te sm@mmt te(nla&&tﬂif@ TIQ:FBO?}@ent \Qasgémmﬂam?c_lér;\‘ag{\ﬂéﬂz Ttie reaction

mlgtu?ézva(s &m)tljm ddaep&een fﬁ“&f acg%agzan(id)rmg '&hq-)org&mc baygr was wa:?led with

bride foiA0IAA Yihreh,-drictl 0V&-Me S L hRT
D006, Dby ek el Ml tﬁ@g@ﬁl&q%re“mgd fielg the title

prodpatast yellpwilidd 8 ng (§1 0.6~ Hhemy])) HREIMIR GOMSOLQY: §¥g8.04 (s, 1H),

"7750[11 sol-v, e under
76%??6 en. 2&’@?? %2@ 7 561%’ 1%9 %‘ﬁ%rd) ?_\/f}aéﬂlégg&bd and the
2- (4-Eah3tl+phanyl/}1$ [4-d- ﬂamds-hnr@beﬂzygtplpaﬁﬁhtleﬂpeﬂalse}ﬁ&&mliﬁhele
sol vent was renoved under vacuum The reaction
m xture was partitioned between ethyl acetate and

brine. The organic | ayer was d wth brine two
addi tional tinmes,/ dried over and t he sol vent

V,_ﬁd( yi el d ttitle<‘ roduct as a yeIIow oi |

8104 Q. 4 AT NVR (DVBO-d6): 8 = 8.04
(sN 7.68 (d, J=
1H), 3 5(d J=4.5 Hz,

, 1H), 7.38 (d, J:7. 5 Hz,
- (4- Et en [4(4f|uor03 nitro-benzyl) - pi pe
01777 n-1- ]Eplibﬂp%@ﬁ%bmp@@mrleyl H-benzispigzolo200 meg).KS mmol)
andM- broMmetlﬂPIN lfiuJ’)I%]QQlﬂro benzene IIS% nlg 065 fw%% were srthrra% %ogtetger with

2 4- Et hy phenyl ) -7-pipera
nggolbmﬁDl)/IF (4md) at room temperature After 1 h, the reactlon is

com%m% ?{E\I}E i e@ﬂﬁg} ie)g ﬁ?iglelglﬁtglpctl @3? Hlepdz tﬁe t1tle( plrggucn?l 00 mg 854%
0.22 mmol).'H NMR (DMSO-de): 0=12.71 (s, 1H), 8.15 (m, 1H), 8.04 (d, J=8.2 Hz, 2H),
7.83 (m, 1H), 7.59 (m, 1H), 7.34 (d, J= 8.2 Hz, 2H), 7.08 (m, 2H), 6.52 (dd, J= 6.64, 1.94 Hz
» 1H), 3.69 (s, 2H), 3.65 (bs, 4H), 2.75 (bs, 6H), 1.32 (t, J= 7.6 Hz, 3H). Calculated mass =
457.43, [M+H]* = 458.
6-{4-[2-(4-Ethyl-phenyl)-3H-benzoimidazol-4-yl]-piperazin-l-ylmethyl}-1-methyl-1,4-

dihydro-quinoxaline-2,3-dione

[0198] 2—(4—Ethy1—phenyl)—7—[4-(4—ﬂuoro—3—nitro—benzyl)-piperazin—l—yl]-lH-

ZT

benzoimidazole (100 mg, 0.2 mmol) was dissolved in DMF (2 ml) with methylamine (0.15

ml of a 2.0 M solution) in a sealed tube. The reaction mixture was heated to 50°C for 12 h.
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DIEA (83 ng, 0.65 mml) in DVF (4 m) at room
tenperature. After 1 h, the reaction is conplete and

w0 oosmed7puri fied by HPLC Method E to yi el d t hep€T/UE®05/021124
product (100 ng (34%, 0.22 mmol).1H NVR (DVSO-d6): 5
= 12.71 (s, 1H) 815(m1H) 8.04 (d, J=8.2 Hz, 2H),

Thg re%gndnrﬁuxgdfg Wa86p (%1@31 béltw:en &%ﬁ%c&&tg ﬁr}cﬂ%rﬁiez ’l?é&rg%ga: é@/er was

wagh\r;d Wi brmg t\&s ac(dy;gqnaMtH)l@s QxleZBO\(engSGh-J)and ﬂhe&ﬁlvéﬁt renloved.t6 yield

thegghudy Bl B2 Eide BS Sissonyed 3 00 801 T 048R Sigs pregd of

all zxygeﬂ, glzioﬁ&hht]ﬂr]anikrdgat ﬁmo(sjﬂheﬂe and charged w1th Pd/C ?\I‘O mg of 10%
dr |noxaI|ne23 one F~ao I\%
pal aéxfég n car on) The reaction mixture was purged, and placed under a hydrogen

atn%sﬁlfér&hﬁﬁitalmﬂﬂ a baftobf- fHvab Iaﬂ'&{/éﬁ' t§ i fof 881%&%? Mﬂe)recﬂlc{fc?n was

razin-1 - benzoi m dazol e .
ju a«?ds@mpéﬁé@ he Imum(n mixte VWStfﬂtewétﬂthhgrﬁI&iEeT{"@nd the monfwas

o b L S8 SEELSE 449 1 0T PSS

imiPZplel (%2 0350.02 irihRA). TlHikEreﬁc&mtmumilrma(stpmmﬁeﬂ\BﬁMethod E to yield the

e Rt HAES P T0nE 0 el SR 5 Gook b 120 (E115Re9.90 (s, 1ED,
8.06 tcrms SHQ r2Had7 &y &1, 1MIBOH), 3@ (L EH§OII e L HAIOMPdy ‘1? (P,

crude ni t ro- am ne. e was di'sso

6. 6%1 fm, h}&ml (5@(%%1) 3TRe3.92 (asBme?SSQDasrijé)dZdﬁ (q, d#éBHza)zng,elrQI (t,

- tr and charged wth
1= 6@(37[7%?)(j &?arteo?m%é%%gl%?a@&@ag§car bon). The reaction
[0199]xt ur e Tabls 1fundiexks ostied expinaldeachrepacdrusing ecibogemRethod for
ex at p???her e, maintained with a balloon. It was all owed
W8stFr for 18h until the reduction was judged
conplete. The reaction mxture was filteged jdrough
CeliteTM and the MeOH was renoved under um The
crude was taken up in THE (1 m) a ¢ Wi th
oxal yl di ' action
m xture was | he title

product (16 DI\)ﬁ%dG) 8 =
12.29 (s, 1HX979 J— sHY, 2H),
7.52 (d, J=8Hz, ’}‘nSH), 7.32 (d, J=2Hz,
1H), 7.18 (m 2H) yp. 6. 03 . 4.53 (s, 2H),

3.72-3.92 (m 8H), 3. , 2.70 (g, J=8Hz, 2H),
1.21 (t, J=6Hz, 3H). \calZul ated nass = 494. 62,

[ MrH] +495. [0199] Tabl e 13 indi cates ot her exanples
prepared using the aboveraBumo for exanmple 292: H O

N O
Example Ry [M+H]"
293 g_<> 535
294 W NI sss

295 Y 537
296 s 549
297 =D s
298 Y O I

" 102



\ RW i NJ HN TABLE 13 Exanple Rw [M+H '" 293 535
294 535 295 537 296 549 297 1--0 563 298 -co 571

wAaDeMd72006/ 009734 PCT/ US2005/ 021124 299 N 5S7QI/BSDOF/e21124
572 301 585 302 ' N 586 303 Et 509 Exanples
304-323 INO2 F NO2 N~ G@ycine nethyl ~ ester NH
O OCH3 N PS-C03 resin tN ﬁ\@l: HNb [ 0200] To a
sol ution of 299 o LN 579 _
2-(4-tert-Butyl - phenyl)-4-[4-(3-fl uoro-4-nitro-benzyl)
- pi perazin-| -yI]-é H benz6ip gazol ¢ (0.50 g, 1.03
mvbl ) in di methyl P8P mami de” (200 mL) Wes added gl yci ne
net hyl ester hydrochloridg (0. g, 4.10 mwol) and
the reaction stirpgd at 0 @ture. To the
honmbgeneous sol ution was added Argonaut MP carbonate
resin (2.01 g, 3.06 niwbl nd) the mixture stirred
for three hours. 362 nixtur fidstered to remove
the resin and the3{&é'ltratﬁ was thep?.ogeat_ed to sixty
degrees and stirreé overnlbht. Upo arrival the

Examples 30328 s cool ed to room tenperature and dil uted
with ethyl acetate (150 nL). After washing with water
(3 X5 l\502and brine (50nm) the orga lcs were dri ed
wi th fesium sul fate, filtered, @p égﬁﬁentrated on
a rot@rny evapdéiginemethfestef i cati on py ﬂl 3

N —_—

)

! O E@ PS[,)-la(F)a resin \/\QFNN N
[0200] To a solution of 2—(4—tert-Buty1—phenyl)—4-[4—(3—ﬂuoro—4—nitro-benzyl)-
piperazin-1-yl]-1H-benzoimidazole (0.50 g, 1.03 mMol) in dimethylformamide (20 mL) was
added glycine methyl ester hydrochloride (0.515 g, 4.10 mMol) and the reaction stirred at
room temperature. To the homogeneous solution was added Argonaut MP carbonate resin
(2.01 g, 3.06 mMol/g) and the mixture stirred for three hours. The mixture was filtered to
remove the resin and the filtrate was then heated to sixty degrees and stirred overnight. Upon
arrival the solution was cooled to room temperature and diluted with ethyl acetate (150 mL).
After washing with water (3 X 50 mL) and brine (50mL) the organics were dried with
magnesium sulfate, filtered, and concentrated on a rotary evaporator. Purification by flash
column chromatography on silica gel using 20 to 25 % ethyl acetate in dichloromethane as
eluant yielded 470 mg (82% yield) of (5-{4-[2-(4-tert-Butyl-phenyl)-1H-benzoimidazol-4-
yll-piperazin-1-ylmethyl }-2-nitro-phenylamino)-acetic acid methyl ester as a yellow-orange
solid. '"H NMR (DMSO-de): = 12.69 (s, 1H), 8.43 (t, 1H, J = 4 Hz), 8.04 (d,2H,J=8.6
Hz),7.76 (d, 1H, J = 8.3 Hz), 7.55 (d, 2H, J = 8.3 Hz), 7.03 (m, 2H), 6.90 (s, 1H), 6.78 (dd,
1H,J=8.8, 1.4 Hz), 6.50 (dd, 1H, T = 7.1, 1.7 Hz), 4.32 (d, 2H, J = 5.8 Hz), 3.72 (s, 3H),
3.58 (m, 6H), 2.64 (br s, 4H), 1.33 (s, 9H). LC/MS (Method A), rt = 1.23 mins., purity =
75.0%, calculated mass = 556, [M+2H]**/2 = 279, [M-H]" = 555.
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col utm chr omat ogr aphy on silica gel using 20 to 25 %
ethyl acetate in dichloronethane as eluant yielded
WA Z®onep7682% yi el d) of PCT/US2005/021124
(5-{4-[2-(4-tert-Butyl -phenyl)-1H benzoi m dazol - 4-
yl]-pi perazi n-1-yl met hyl }-2-ni tro- phenyl am no) - acetic
aci d net hyl ester as a yeIIom#oranﬁe solid. 1H NWR
( DMBO- d6), 12.69 (s, 1H), 8. : 1H J = 4 Hz),
8. 04 %ISJCHB = .6, Hz) , 7. 76 {?Nm J =83 H),
7.55 Nd, b —4%é%+i9 7.03((0m 2H), 6. 90 (s, 1H),
8M]dd 1H J ¥e@i g, 1 H;, 6.50 (dd, 1H, J =
)@7Hz)432(dz 8 Hz), 3.72 (s, 3H),
3 B m oM. 2 .64 (br s, 4H)H133(s 9H). LC/ MBS

RN S ST -

phenyB- \N> 26016113017 341 RAT ISR 0§ BN }-2 itrd-4phdsy Br- albbuchd

e OLEEE Y ol el L1, B et s

0.08 aaiblned hyBrogdn [)9210()13 Wﬁ@ﬁttadcfﬁ’éd}; ashle flask evacuatedl andI a h){drr]o e? 5
i m dazo yl ] - pi perazi n-1-yl nmet hy
ampoﬁi’e‘%e}/f‘o‘gsbﬁwm?ﬁaég HojtraREtor tregdioyrs, %éﬂ)ﬁ%oné@cts aemoedathe fask

pu@ecﬁﬁtﬂh@ﬂo&en HEd e 'ﬂéh!ctl(grflﬁlx@&f} ﬁlt&@&j ﬂﬂ'lp%élﬁ’tle %ﬂh’ﬁlqgﬂ ngcess of
carbon (0.165 g, hydr ogen bal

meghpnelc fbeisolytna WaSacgkce@tr@tecdm messama widy dmgamr and pur1ﬁed by
S T TR AT AL Tt i —
bemollllm(kgehd,r nypﬂpdrhmnFleﬂﬁtethyﬂ -3l xithyﬂ? f}i{—lqltlﬁb%mtmm:}b zis a white

1 nmet hano e SOl utl on
solifo S URMRy €5 1857 783 0 1072 65 By Oubor SHors G 26
7 =B Iirf)] B t&(zHRP_ I9RLIE)( Vs t}deH%?é &@(nb{ '3?4)0'6 é@(ﬂiﬂa {2803 (br s,

ZH}yalé%gg %%Ekéz?ﬁ @45@) %égf(tgLﬁH)ai Bh(mfzﬂ)néﬂhm }ZHBT 41 Hay drsd (s,
oy E%S/%ﬁ d@?@ﬂ%g‘ A, %2—066‘5% %gns giﬁ‘ﬂ{t =99,/ C&% ](aé‘e'a' S 4% T =

495 BYI-H =49§., 8.07 (d, 2H, J—86Hz), 7.58 (d, 2H, J

O el B SRl B s o

exathplE®Bodm 2H), 3.33 (m 2H), 3.10 (t, 2H J = 12 Hz),
1.34 (s, 9H). LM (Method A), rt = 0.99 n1§s
purity = 99.0% cal cul ated mass= 494, |
[MH™" = 493. [0202] Table 14 indicates 0

M95
r exanpl es
prepared using the above nethod for anpl e : HRx
N

TABLE 14 ,
Example Rx [M+H]"
306 H 467
307 {S}-Me 481
308 {S}-CH,OH 497
309 {S}-i-Pr 509
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NO NHNNom HN TABLE 14 Exanple Rx [MrH + 306 H
467 307 {S}-Me 481 308 { S }-CH2OH 497 309 { S

w0 20068097309 104 WO 2006/ 009734 PCT/ US2005/ 02 1HCHUSBR021124
{S}-i-Bu 523 311 r 1 557 IS rNH 312 N, 547 IS N 313
1561 H N 314 596 315 {R}-Me 481 316 {R}- CH2OH 497

317 {R}-i-Pr 50%10318 {R}-i-By;523 319:4R} - CH2CONH2
524 320 557 A il 321 H 547 wh N 322 S ~ of f 323
>73 311 557
NH
o,
rf”//[_'g
N
313 | 561
H
N
2O
314 ¢ 596
315 {R}-Me 481
316 {R}-CH;0H 497
317 {R}-i-Pr 509
318 {R}-i-Bu 523
319 {R}-CH,CONH, 524
320 “\/© 557
. N
A
321 H 547
H
N
&

OH
o

\

323 573

Examples 324-340

4-(Ethylsulfonyl)Benzoic Acid:

CIO,S /ﬂ 2
+
\©\ COH 3
COoH COH
2

[0203] Prepared according to the method of J. Org. Chem. 1991, 4974. To a
suspension of Na,SO; (5.71 g, 45.3 mmol) and NaHCO; (11.42 g, 136 mmol) in H,O (35
mL) heated in a 75 °C bath was added 4-(chlorosulfonyl)benzoic acid (10 g, 45.3 mmol) over
20 min. The resulting solution was heated in the bath for 1 h. To the reaction was added 2-
chloropropionic acid (6.2 mL, 68 mmol), followed by a solution of NaOH (2.7 g) in H,0 (2.7
mL). The reaction was heated in a 105 °C bath for 72 h. The reaction was cooled to rt and

brought to pH 1 by the addition of 3 N HCI. The white precipitate was collected by filtration
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Exanpl es 324-340 4-(Ethyl sul fonyl)Benzoic Acid: C102S
Cl 0 la CO2H CO2H 0 CO2H [0203] Prepared according
wo eooble7set hod of J. Org. Chein. 1991, 4974. TRCHUS2005/021124
suspensi on of Na2SG3 (5.71 g, 45.3 mml) and NaHCO3
(11.42 g, 136 nmmol) in H20 (35 nl) heated ina75C
an@ﬁld%ve\ﬂ@@ a1§qgﬁ dl"o“co‘r%@té)ﬁlg a%&%& (ﬁe lgeagequn gﬂask ina

ver
1651 é%nb@hl overrnxghe THettsultog S(llldwas'lfre:alteh n 4 e.aaathamﬂ Hmoamm @00

mLﬁ an& F t rle% ﬁgtg ﬁlh & te‘iJl \gasg}:oésenfrﬁt%wa?@tswo %anﬁ%\gﬁcﬂeg };1 an
icerbathc tTihe ReswARg bﬁgﬁl@(&eige p@wd&@a@c@l@éctbdfb?rﬂlt?ﬁmh to A& the title
reaction was pled to rt and brought to pH 1 by the

COBRRINIDA 207> BN HHEMR LS QHlst & 8p1r7e(dl br 8 dtre Hin§.00 (d, 1 = 8 Hz,

ZHE’%H ZOOg%Zquirﬁgﬂﬁgnglﬁ ﬁg%&()% dﬁﬁﬁ)'lchcorrpl ete

4-(Isoprapatsulfbnyjbeatdionacidt he sol id was heated in a flask
ina 165 C bath overnlght The resulting solid was

heated in a 2:1 anol ol |on (500 nL) and
+NeiSt ergd hot . |Itrate wa onceqtrated to hal f

its me and-mHS—UUUIed inang i «ath The

r esulNF Ny sl i g KMnBei ge pomder ,. Iected by

filtration to afford the title conpoun .3 g, 55

o2ffly 3 WG R b0 S8 bl g0 é{i‘ﬁ% B Aoty of e

sodiunt sdtzof @ﬁi}myll\lﬁnﬁeﬁaﬁio) (10M4H), 70 Zksol), 20 % Nsaodlum ethmgdtla so:ll_litlon ¢

mLj ar(ujﬂgg%@? @S %L{sg%wi?g?)iegigg ég ?clg((jb@glrv(fﬁz r@gdqdo’z]:;pdo pEagpane (7 mL,
70 &H@? drdR68e. b BB wad, I%nl%véd H&BXhé%ag{ h& %%@%tg@@sﬁé 9C bath

met hyl benzenet hi ol
for § delthgprstTdsont rdwewighut Tlcmemlon ¥iay Cfamdntelterdatn dtyness. To the residue

wag aﬁfd@& fjlr 8% mﬁ?arﬁ;ﬁtﬁqw ﬁlg) a{nrcl t nlaI %s(? wgr%tsgpa\fva?t a’Erée adpsoys layer

2-10d0" propa
wasasractedroitt Bt @m TtheL )b afha camﬁm‘ﬁﬁEtzmaj?eﬁ:ﬂwerﬁ \@sﬂeﬂ vith H,O (40

on P30 bR s SR BhDIAF R B Rulcod B o o
mLWa'Eheadglzﬁﬂc 19 A QriBd IN3850,)! E‘ilg&ecfeﬁlg dhdendftdd ¥0h§fo|r@¥r?61§nge oil
(8ﬁg3 geparated The aqueous was extracted with

TR0 vgtstoeding SOREr ABLD BN &y ok b iwGHE) @88 and
KMMI; f@3 lHi?Q 1(9§Qnm811)-)x/as Addb. ﬁ(mr Wa?@ea&gi% ?%f%vx fﬁz‘gg ﬁ)%& cooled

% H2SO4" sol ut1 on
to rbr prltlplaylea? “deaglodzedé ty echh@(&% NdHI@eobution 250 mL), and

ﬁltegflﬂg QM&%@ fhrdh h 311atoma%edaur§ QNI )?ltritﬁ vé/as ﬁﬂ%—ﬁ% qu]l;ﬁ)nc HCl

suspen solution
solwaiod ahlfﬂie (v@ﬁt@ prdcjpitatedvas collected by filtration to afford the title compound
(4.19 g, 26 %) as a white powder. 'H NMR (DMSO-de): 8 8.18 (d, J =8 Hz, 2H), 7.97 (d, T =
8 Hz, 2H), 1.16 (d, J = 7 Hz, 6H). Note : methine is obscured by H,O peak. MS (ESI) (M-
H) 227.

4-Benzenesulfonyl-benzoic acid
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KMO4 (31.4 g, 198 nmol ) was added. The m xture was
heated to reflux for 7h, then cooled to rt. The

wa@ 0060084 was "decol ori zed" by addi ng 40 % NaHSCBUS2005/021124
solution (250 nL), and filtering the m xture through
di at omraceous earth. The filtrate was acidified wth

[0209?I ecrlggo 2 s&ké*fs%o(rﬂ;ﬁf ?g)%n%eggs w@@ @ﬁt@}%ﬁ}%ﬁ%ﬁ‘é @o np%%& mmol)
in {0 G160 gnL)ZJGar@/@td@é NaOkh(2tpell@eyvaie KMh®), (R g( mws@mtﬁ) THé

miflytybdeads b Baioveiiiby fhogatiohes soustent i aspaiaH o
pelpgakd KBX&(()E@g), 28 MmdH) weré 3dded4 TRE RS RN td€A%OF 20 h.
acid. oS I\ I\ CO2H. 106 WD 2006/ 009734

Thete#9tigas176 Szp@lgq_ oot anct it torellegt g splidssiTha f1&_tfate was acidified with

ok TR ATEMLUREEE R0t B 8. s

orgege fyer, wm@wgshnwltjl brilr60mbo; drie! (M@@,&ﬁl&ebdtand cefdetitxated to

o i G 0 bt P B3R g
(ddr BaGt 7 Hp, 4457 bead, ¢d 1187 Q@i)lwqi@%s%g ), M@‘%Mfﬁf%i on

o] Ied tort and filtered to collect the solids.
1- léﬁgomophwa% high2-methyprapas-29kt h  conc. HCl . The

aqueous suspension was extracted wwth EtOAc (4 x 60
The conbi ned organic | ayersxwlPe Avashed with

(60 ), Adri ed _(Nag2SO4) ,
-w- [at ed rovi de t hgti t¥€ aprpound (1.49 g,
26 % as an ivory powder. 1H NVMR (DVSO- d6): 8 8.11

[02063(1 J =[‘o7a, suZpeﬁ'Zlor(l ﬂf'ﬂl_ll)aH ?6(9% dfersidn0.92 bizg ml?n'Eﬁ) 'in %H%J(?)O mL)

coofd[ne gn 1(9? gﬁtﬁm'faé ﬁ%giﬁh(pgﬂlsez& h@ﬂﬂhl@h@p@lﬁl 22 gl 7 jnnE1)an THF (5
5 Tt sBlutibn : was 1%11{0@@(9 ﬁém-lgf?e l%tl?é&ﬁipsﬁﬁgi ?tslb%r 1;}Ia IT‘E qléta)nl Wgs

di spersi on,
retugiiedte thelieet batlvmsi e@lddi@d odide fbG e, Bﬂblbbﬁmﬂ‘hﬂFQD € adas @ddeaz The

rea(gmn zva%rcg')rr g e 1t o-lx;lélrE1é1? "][tlle %lugglﬁ] ?vtag ?Qﬂlf ci 10Hrz]1n m—}-{?ﬁ:znargg g&lﬁgﬂl (aq.)

solunas was edded m@qhdneh th @ealcﬁ(ﬁh bte Rolafieh &#hy0neERradi 8 Senfdde B2
was added. The reaction was

i Tl g i i ir'g%HzClzrﬁé mlg)agd Wephedersthdds) G4 il aad brine
(35 19, Rt iNaB0r), NdCd (A chnces®lidd IOR YRS r@zﬁlggﬁj whf a&&%@& Bnto

the reaction. The sol ution was concentrated to reno
siliqapad prrHiEedhyeohieyl drmaipgsamiysdatingstith a g@HRELS 1675 EtﬂlAc/hexane

n 35 nL dri ed
0 299l AR Tl BB DI 58 T
NMR&C&CIlﬁi S Was (taﬁs artbe dHp ﬁt3o (d& Tl &2 T dHp U i 3 (e, 90 H¥z, 11),

s R B Lo TR 325 M Rl sk 3o 2 ant of 15, %
4- B?%E%? g;lﬂm@ﬁg}fﬁé 39(111137&041)@}:%0@11(&91 Fé%é Lﬁég f?lzﬂgg-s%ln{}%@l 2.3

dihy&o- lzﬂ'é)tlzot?no]p:ﬁeﬂé J=8 HZ 1

o — o5 @ﬁ

46-A

[0207] Prepared according to the method of EP (1993) 568898. To a suspension of

aluminum chloride (2.30 g, 17.3 mmol) in carbon disulfide (20 mL) cooled in an ice bath was
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3.11 (s, 2H), 2.07 (s, 1H, 1.32 (s, 6H). M5 (ES1)

(M OH) + 243.
wa@2@600038, 3- di met hyl - 2, 3-di hydr o-1 - benzot hi oppenESmn021124

6- br ono- 3, 3- dlnethyl 2, 3- di hydro- 1- benzot hi ophene Br

i HO~1 \  + Br: SBr/S46A4GB[0207]

[ he net f 1993

R S b AU P bt o B 10
mmeipin)catbion disalfide i1 k)| Thedeactid® wad Jtireaat gdod Inh, allibnl hegted in a 40

P 2005/ 021124  added
Cgptbg%v?li GZI‘S%!C{?]P{ZI gv%%c?o(fggt% thcez;ll-/pglied onto conc. HCI (15 mL) on ice.

Thd sﬁsb@nsbih@m@ RReydd)wifi ol;@&;5 FEE t 5y an, oﬁﬂerho%fb@ﬂed (odgaBR 18ers were

in carbon disu é . The reaction
Waﬁ‘ﬁg “§Eh1 Slatr é‘&ﬁfgﬁoﬂohﬁl@n (30 mL), bres SIQemIt)edlrmdﬂ\th@) fdered, and

cor%ﬁtpatécp Tpd nnxtuIJWas{%ﬁ‘f’%q g{f] Wo%&.gl@gg’gh?% elutmg %&pth 1 %

pour ed onto conc
EtQAghexane @otfiod! the nhde@HRGE@mérd46-AS @ndrihy bulkhg tmeoﬁhemcb 985 g, 82

RGBS R e S TR A D 46
3 7cIonee Tt At gt 17Me.00 (44,ur-Ls, vias,, R, d.92ed 18 60! HIN3.16 (s, 2H),
chromatﬁ_gra phy, eluting with 1 % Et OAc/ hexahe to

1.541(s. 6Hy tHhEMR (I3 )e 46-Bs®B0 (d, 46-281z, B, 7. he(ddul & 8of He,HET),

oL o 0y 208, B R o

493@;1154335 K, .90, HelindIC4B35; H, k74; NH).00.7. 09 (dd, J = 8 1

( s’ 3 éwq%m‘*‘%ﬁa&/&t‘(@é)wzwél%ﬁ)gnezig@hoﬁhgacﬂ @%3 dimethyl-

_1H), 6.88 (d, J = 8 Hz,
2,3 1$gv¥dr3-.11ben@gt,hl%hﬂle-§-.cséme<§l’lc . Anal. Calcd for
Cl0H11Br S (m xture) c, 149.39) H 4 36 N, 0. 00.

-4-carb

& c abPaCer 2FP
Br S S HO2C %-B46- A 46-B 50-B 5\%@ [0208] To as50-A
so?utlon of the brom de isoners (0 4.0 mmol) in

E (20 | I bat h
02885 % B oufiB R oB e oS %0 865 £0 ) a0 m
cootdd,in 5 de lmémnte}one'Bhﬁ wasaddddatnopeise SidluitfoRchf BOLL (265 MIrifl hextRe, 2

5 then wa ved 1o a th for 15
an? b m“i“ﬂfe “31}?58%0‘18% VRS A MeEE 18 beor §h t@%ry HEEPRIFE to an
ice bath fora3dniar TEORL M W retdinkd t-Be (15 166/adMhe BAAGH ERished solid

portions. The reaction was poured onto crushed dry ice

dfyul?? @ H@axedded grppraensovibe reeeiionoyas posred pntorsushpddiyées it ae
bea¥@SaiiiE HedF o Bheltd A0 Tthe ABBuelwN 446k BtOAC (100 mL) and 1 N HCI

solution (40 mL). The layers were separated and the aqueous layer was extracted with

EtOAc (40 mL). The combined EtOAc layers were extracted with sat. NaHCOj solution ( 3

x 30 mL). The combined basic layers were cooled in an ice bath and acidified with conc.
HCI. The aqueous mixture was extracted with EtOAc (3 x 40 mL). The combined EtOAc
layers were washed with brine (30 mL), dried (Na;SO,), filtered and concentrated. The
residue was purified by column chromatography, eluting with a gradient of 2 %
MeOH/CH2Cl to 4 % MeOH/CH,Cl; to afford a mixture of acid isomers (0.50 g, 60 %) and
a small portion of the slower eluting undesired isomer 50-B. 'H NMR (CDCl3) mixture: only
3 peaks used for assignment of isomer ratio are reported: 8 7.90 (d, J = 2 Hz, 1H, 50-A), 7.81
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solution (40 nmL). The layers were separated and the
aqueous | ayer was extracted with EtQAc (40 nlL). The

w@e eovbiossges Et OAc | ayers were extracted w th sat PCINESHOEB021124
solution ( 3 x 30 nlL). The conbi ned basic |ayers were
cooled in anlce bath and acidified wwth conc. HC.

<ddTg;mﬁ§m L3 o A, ST 8 B o

MY GSIniM-H)di07ed (Na2SH4) , flltered and concentr at ed.

coI urm chromat ogr aphy, |
3,330 fpqthg e 2 Bl e T8RS - Snplipiepps 4 -EbaRyYS acid and
McOH CH2C12 to afford a mxture of acid isomers (0.50
3,3limsthyd4l, ladidxo-2,3 ahiley drogdd¥-1A. ‘snbanzo fbithiophens 6-cathokylgacid
undeS| red i soner 50-B. "H NVR (CDC13) m xture: only 3
ez used for assignnment of isonmer c@H o are
= 2 Hz, 1H, 50-A)

2005/ 021124 (dd 21z, 1
. H = 3. 17 (s, ™2H), s, 6HD.G0- A
%O 0 (s 6H, 50- #)-A M (ESI) (MH-"20R
-Di net hyl -1, | -di oxo- 2, 3-di hydr o- II—I-IQ(é)benzo[b]thlo

006" el ooy of iR Rt aeiaenmesrs (.5ce, 8 4remebmfione (10

mL(D pzlae ﬁkﬁeﬁ dﬁ)@l@vﬁ&&ysbluﬁoﬁﬁf 30 %@%" émL  HaFterthd addifiontwds c\)m%lete
HO2C. S 50-A 09] To a solution

the 6?%{%%% Beptgd én 90 e@;bfah f@&ﬂéﬂs 1@@ TEBtign was epofpddd )t A poured

ity 05 O USSR 3L 90 Uy o

aque@ideyes i anersrabied vt HtAa (DR 4@Hﬂéiahd ﬂlﬂ rcoﬁibﬂlEd brgatfib éayers were

Wﬁh@?%t&%&l&%ﬁgﬁ&?ﬂ?glgh@t [l a en ga%g) ad # H’léxfl(.lfg);)é Itlge title

conw@)uadss(éaargaxéb%) asTh@hltea;qﬂudoMS {MngrzaEas extracted with
g Ai and the conhi ned orﬁanl C Iai{)ers wer e
2 (ol e Sahat g FEBacoppeolbihiophenss bl A-benso

concentrated to afford a m xture of the title
imidagobduhleipeazing-locarbaxyliy agid fersdmiyl esteol i d. M5 (M H) "

239.

-[2- (3, 3-Di net hyl - 1, 1- di oxo- 2, 3-di hydro-1 H 1A, 8- benzo[

b] t hi ophen-6-yl) -1 H benzo- _ _ S\\Ct)
copidazol - 4-yl ] - pi perazi ne-|-carboxylic ac rt-butyl

est CO2H S '-QOQ +/1. HATU, CH3CN, NWP - c Si1

=N (\J\IBOC

\ST2. HOAG, THIGN, 9% HATIINCH: OGN, NHIP

o”S‘b HOC d’S‘b 2. HOAc, CH4CN, 95 C HN©/N

[0210] To a solution of the acid mixture (1.07 g, 4.45 mmol) and 4-(2,3-diamino-

phenyl)-piperazine-1-carboxylic acid fert-butyl ester (1.3 g, 4.45 mmol) in CH3CN (anh., 35
mL) was added HATU (2.03 g, 5.34 mmol) and the reaction was stirred at rt for 8 h. An
additional portion of HATU (0.2 g) and NMP (4 mL) were added and the reaction was stirred
overnight. The reaction was concentrated under reduced pressure to remove the CH;CN. To
the residue was added EtOAc (150 mL) and sat. NaHCO; (50 mL) and the layers were
separated. The organic layer was washed with sat. NaHCO5 (50 mL), H,O (4 x 50 mL), and
brine (50 mL). The organic layer was dried (Na;SOy), filtered and concentrated to afford a
dark brown solid. The solid was dissolved in CH3CN (50 mL) and glacial HOAc (10 mL)
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[0210] To a solution of the acid m xture (1.07 g, 4.45
mmol ) and 4- (2, 3-di am no-

W@ b@nphdy73pi per azi ne-| -carboxylic acid tert-butpdCT/ES1005/021124
(1.3 g, 4.45 mmol) in CH3CN (anh., 35 nlL) was added
HATU (2.03 g, 5.34 nmol) and the reaction was stirred

wadhddell. TR refedddn AR heﬁgﬁgta dCB tffﬁ rt3i 0 fﬁe r'éﬁ-{yn (N% googe?d Cfo rt

and NWVP (4 nmL) were e feaction was s
andPBEeHg undﬂreedue@cbprﬁamrema‘he comiEng HexAedvas mdaraltaﬂwﬂdw

car&ﬁ?ﬁ%lﬂ@% é&g& ( %@_ﬁ&gﬂwm RQQ@E%&(C&)S%&ES@%%&S mL)

and Hoe(§ mierand tiscippsrasd sepii@ed rﬂ@%hﬁeoluméi?& W\Q%xw@cgéa%th
rine

Et%&mﬁ@ mkhe l@rcgg&;nsngd g%@p Tsv(a?és(‘gqr; é’éSIFNéVEB@bP (50 mL) and brine
(40frﬂ1]L)l; @tﬁ@lCtNAEEb ?‘Hlfé?éﬂt ilﬂtc%gcetn&a hf ?ﬁ%_ggwd\?%@é)uﬁ_?w% 8olumn

solid he so di ssol ve
Chr@rl%lﬂegraphmeiqeng vgh mg)admgotvm %@D@A@l@@%ﬁd to 50% EtOAc/hexane to

affcj:> Melt@éggég%](ﬁ %? gV\ﬁs% as thOéar}gg ' eaﬁ—i b&&g{ @iql {83‘3% (dd,J

= 8r2 Hz alrm &amcdem&rzamdﬂu s (ar B lsqr&d L a5 e16 @%H) 6.67 (d, ]

was _neutral | zed slow, care

—Siﬁnﬁf‘ E(gég%ﬁ%) 3&%@@@@@&%&@&&) 767 (9 6Hyrlflels, 9H); MS
M+aebyon was added EtOAc (75 nmL) and H20 (40 ni) and

the | ayers were separated. The aqueous | ayer was
2- <4e§eftrbwhﬂlewlb H-{42chdingethyl-14Hoxnzpl-5-FHearbonylipipatazin-1-yl}-1H-

organic layers were washed with H2O (50 nl) and brine
ben@m@dm}e dried (Na2SO4), filtered, and concentrated.

The residue was purified by colum chromat ography,

eluting with a gradi entof 40 % Et OAc/ hexane to 50%

Et OAc/ hexane to afford e t|t| e conpound (0.37 g, 17

ﬁas an orange foam 1 :8850(dd J =
834(, 7.51 (d, J =8

A4z COhtH) | CO27'16(mH ) =8 Hz, |
, 372(brs 4H) , 345( , 4H) 3.43 (s, 2H), 1.57

6H), 1.51 (s, 9H); M8 (MH) + 497,
[ozm (4-t eirbabumybmmﬁﬁneﬂhﬂéx%?aﬂcﬂbwlbM&d Lin ?r QR1PE %,

10.GTeghpe EBI ) BRISH5n i fos e araddeGbobtiopit bIOITELO (0.95 g,

nanén | !
23 ﬁ di Hﬁj g.E(%) mIPX ﬁil@%v@(il ﬁy Erﬁmpgg nllnI%) qg'xg g?aﬁﬁdﬂhy nasgsﬁﬂ‘rg& in the ice

bath@gfi HHW tg @g@. toyrt epgrpichio T h@fSOlQU@—WHQ@HQ@m@&d @ vacB®. The
aquddIPLytldA Wi Qobi2® mrg'n) ce l;aﬂjt %]n%vﬁgueg%yg)ﬁ%'&&té(%%qmﬂ)gm(g o? g N HCL

reacti on was Stirred
The gbite preipittte gwae coliegtetl by Tiltention hnd diod iWascUR6 BCATrd He@didi 4 a

oSS 15 SR B TERPRARL -5 E88 60 D o

mmdlieasiuinibinadreei fe p@b@zMﬁﬁed‘zﬁhid@&ﬂ@QOanf b bb hﬁ*ﬁdlp i 15 (133
mgé;rled in vacuuo to afford the acid as a

87 gi;m(é) apg DIFA (0811, BS6- rp:r@gy in ][\JMﬂ-qp-mL) ahd Ehe sﬁhlelon |Wlasi eurred
8581458 Sy T8 SO DR Aty v
were(s¢@Bated. The organic layer was washed with H,O (8 x 15 mL) and brine (20 mL),
dried (Na3SOy), filtered, and concentrated. The residue was purified using silica gel
chromatography, eluting with a gradient of 2 % MeOH/CH,Cl, to 3 % MeOH/CH,(Cl, to
afford the amide (90 mg, 65%) as a white powder. 'H NMR 300 MHz (CDCl3): 6=9.38 (s,
1 H),7.97(d, J = 8.4 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H), 7.17 (t, T = 7.8 Hz, IH), 7.11 (d,J =
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ng, 0.35 mmol), and DIEA (60 L, 0.36 nmmol) in NW (6
m.) and the solution was stirred at rt for 48 h. To

wao b@esai7sd | on was added Et OAc (50 nL) and H2O ¥ABUsL0P5/021124
and the layers were separated. The organic | ayer was
washed with H20 (8 x 15 nlL) and brine (20 nL), dried

7.9Naz2ED65 (i jf-ergef?z 1A FABE AP ﬁﬁ%r ag}ez ﬁ&ﬁugﬁgzvz@%s 3H),

afrlfled using silica
L3is AH: MSAESEROSHMrHY MECH Qi CCAlct ﬁorKJz‘)/Hal}N@d/OG-lZEE(Hz

S 3R R0 4L %‘@5%1%%%‘%”9 o838 a8367 137 594
2- (&tﬁt%ut—jﬂpheﬁbﬂ)ﬂ {74 ﬁ?,4(dﬁneﬂnyl=1 §-oﬁaidl-5 O,Ei ethﬁ]}ﬁﬁelﬁiin-ﬂ'yﬂ-lH-
7.8 Hz, , 1 (d, J = 110 WD 2006/ 009734

be,aﬁsﬂduaa@os/ 021124 7. 9 Hz, 1H), 6.65 (d, J = 7.8 Hz,
1H), 4.01 (bs, 4H), 3 67 (bs, 4H), 2.49 (s, 3H), 2.39

s, 3H), 1.37 (s, M (ESI - POS): [MH] + = 459,
Anal . Calc. for C27H302CH2C12 C  68.84 H

67 N 3;4 67 Found: {C) 68.99, H, 6.87. N, 14.56.

2- phenyl) ¢- [&QN i met hyl -1, 3- oxazo
BN perazrh IHN Z|n1dazole HN N JN
LI N \ ~ I L N [0212] a solutlon of

2-(4-tert-butyl phenyl)-4-{4-[(2, 4-di net hyl -1, 3- oxazol -

[02%2] yl)c %QOMM%PQ f(@%é({‘bdr’?{_gfﬂe}ng% 'itgﬁ;?é 4%%915@' £3. (»?%01 5
yl)c\r;g@nﬂ&mwamémh}éﬁ tanmnmdamls @i, dnl Sofhimiol)Ab FEIFi (8 mIBicooled in

o ol B B8 10y O 0 NP B Bt

Thevagtion oab edrhél tolrt, tHeh @Eut&0ala®d “Chat¥of £8mbat The rg-et‘:?ior.l2 was

Eﬂdr|q§ was quenched by adding 1 N NaOH solution (
cootiyo gy Gpmpaked 3B igeibrthy rlie ydride gras anenchedby addderl N NaOH

solltRH e 8l ) Hfo%%ﬁéér The Iﬁxtﬁ%%&t/ah e&fc'agtﬁéged/\@ﬁlelal%g&%d E ei%g (”J?cgthe

m.) and H2 S were separa
resigReoas aéd%@fé}Aq/ﬁQ Hﬂé@h@ﬂzw lﬂmm@d(thélamr} warecheparhta® The

orgé l:l'(ﬁ gér)wcfls Ul@h %nglﬁtgie{%? k %yn%rd) a\ﬁ@ 1§ d‘ﬁlc)egﬁ%r%%%l{ﬂl@/er YVagdried

(N aﬁ?@jﬁiéﬂtﬁdd amis:opcmltrbtleé dndey redﬁd:eldl ;Ea;s@eJ TBOEQABSID @Es’ilﬂh‘hﬁed by

b d
st nalbraestufie s dante DR e zev e A e PLC
(me&ﬁ)d IEI) %o lbfbi/iﬁla Wpﬂ&ﬁﬁi @s engs a8 t g ad Ik {(iMﬁoéo‘QQetat%!at 'H % 400

MH? (@MS d6)>J5 1. 83 6. Hi)( 8 9BY d T 81%Hz72H)47 69(d, 21H8.6 HzG6BY), 7.16-

e 5 o o, 8 By, nER TS 3

3.11((bs, 28B) .42 (s38H, &, 18GBH) N34 ESIH)POB) (HIvd)S) [M#H‘}ﬂ— 444. Anal.

Cai e matsg bRk, 0% TE 3 oNea 17 Found: G200, 1

5.249N66.65 HAPCC((6S1 AT tefh 819 @18\% 5(};1‘1%]l 4.8 x%oiﬂ% %o5_ @5,%010 mins.,
m ns.

5/95 - 95/5, 10 m ns. :
holdJBp 3R A & acRoBTEeE BPE)-Br) rie 6 Adnins nOABE 21061899.2 %
@ 284Qmhm 99.2 % @254 nm). [0213] Table 15 indicates
ot her exanpl es prepared using the above nethod for
[0213% anpl eT@e 15 indicates other examples prepared using the above method for

example 324:
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111 WD 2006/ 009734 PCT/ US2005/ 021124 ,Ry -R Z N HN

TABLE 15 Exanple Ry Rz [M+H + 325 H 458 N 326 H
WaTob6/00784 327s | H 432 |s 328 H 460 329 {S}-MET/UIA05/621124

0-/ 330"CN H 504 ~s N-H 331 H 461 S4 332 H 460 s

333 H474 s N334 H474 S\ / 335 H500 s~ N 336 H

502 112

/Ry
(7
HN
TABLE 15
Example Ry Rz [M+HT*
325 ¥ 0 H 458
)[N\>_/O_
326 K H 474
N
4
327 é—<s] H 432
e
328 ; NN H 460
329 « {S}-Me 474
/[ 3\\(0\/
330 wONY H 504
ey
331 % N H H 461
S
AN
332 H 460
s~
3{%“
333 H 474
=

%&rN

334 H 474
-EJ\(

335 H 500
E/%N

336 H 502

112



WO 2006/ 009734 PCT/ US2005/ 021124 \OH NN 337 H 504 S
N O338 /\ H490 339 OH 458 ~:10 N340 H 474
wE2@aphe3B4l -N HATU NNH HO I N NMP HN i i oPCHNSNoM1124
N\ [0214] 250 ng (1.62 nmol) of _ _
N- et hyl - 3(5) - et hyl - 5(3) -carboxylic acid (Maybridge),
596ng (1. 79mmol ) pi peé zi m dazol e, and 814ng
(2.14mmol) O (7- azab§ trijazol -
1-yl)-N, N, N33N -t etranet hyl ur oni Hm hexaf kgpr ophosphat e
were conmbined in NW, (4 ) and stirred at room
t enper at ure overni ghté§ \The i xt ure was diluted wth
wat er and ¥8hyl acetafte and t hefgor gani c4ghase washed
wi th saturated aqueou by i ne solution, producing a
copi ous precipitate. The id was coI | ected on a
Buchner fumpgl and c roed wth the cogéz ntrat ed
ethyl acetate extracts to give Ongy of

products. Chronmatogra 0 wt. eq, silica gel ).
el ution w t$y,DCM Et OA %, M gr adi e%,} (1- 2%
gave 93ng of the least polar is , pal e yel | ow
Exgyopledd4]1 det ermi ned (NCESY) to be the NI - Me- 3- Et
pyrazol e i somer, and 169ngy mxture of both I somers.
1H NVR ( DMBO d6) 8 = 12.75 (s 07(d 2H, J =
5 Hz), 7.56 (d, 2H, J:ggl;lz Iapglﬁg
1H), 6. 1 el , er ,
ST %D(g'*(bg,% 9 ED 2H, J = 7(6 », 1.33 (s,
QHEE? (t, 3H1 = 7. &%) . HPLS um; Xterra
RP 3.5 gm 4.6 X 150 mm 95/5 /80, 8min, hold

r 2m n_( phosphate buffer pH 2. 1/ACN rt = 8.3 mn.
["2{ 7. 8% @é% (hB? Tl 5ok NGO AH)-cthyl-5(33carBaxylic acid

Ouid b T ooy TR LY

azahwyzqtg@@} @O@?@N RO/ -98206% DRhhRd hexafluorophosphate were combined in
NMP (10mL) and stirred at room temperature overnight. The mixture was diluted with water
and ethyl acetate and the organic phase washed with saturated aqueous brine solution,
producing a copious precipitate. The solid was collected on a Buchner funnel and combined
with the concentrated ethyl acetate extracts to give 750mg of crude products.
Chromatography (40 wt. eq, silica gel), elution with DCM/EtOAc (5%), MeOH gradient (1-
2%) gave 93mg of the least polar isomer, as a pale yellow powder, determined (NOESY) to
be the N;-Me-3-Et pyrazole isomer, and 169mg mixture of both isomers. "H-NMR (DMSO-
de), 6= 12.75 (s, 1H), 8.07 (d, 2H, J = 8.5 Hz), 7.56 (d, 2H, T = 8.5 Hz), 7.07 m, 2H), 6.54
(m, 1H), 6.34 (s, 1H), 3.85-3.75 (s, bd, overlapping, SH), 3.6 (bd, 3H), 2.56 (q, 2H, J =
7.6Hz), 1.33 (s, 9H) 1.19 (t, 3H, J = 7.6 Hz). HPLC (column: Xterra RP18,3.5 um, 4.6 X
150 mm; 95/5 —-20/80, 8min, hold for 2min (phosphate buffer pH 2.1/ACN, rt = 8.3 min.
(97.8% @ 250 nm, 97.5% @ 303 nm), m/z = 470 (+/-).
2-(4-tert-Butyl-phenyl)-4-[4-(5-ethyl-2—methyl-2H-pyraz01—3-ylmethyl)—piperazin-l-yl]-

1H-benzoimidazole
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N- -N-NRed-Al i No-NN HN N toluene HN N I ~ | ~
[0215] 90nmg (0.19 mmol) of the above am de in tol uene
W@ 2006/000734 were treated with sodium PCT/US2005/021124
bi s(2- met hoxyet hoxy) al um num hydride (65 w% i n
tol uene), added dropwi se by syringe until ther was no
urther gas\evolution,(-0.2 nL), the an additional
IrrL (ON nmol ) . m xture ywas then heated to 95C
eacti eN_pi xture was cooled to
r atur e, qguencled W|th I N agueous NaCOH, and
rac th J&E.OAC. H]@j n| cs were washed wth
ried (MgS™), fi and concentrated to an
OI|§S/O|Id ThIS mat er i s treated with ACN and
rred om tenperature. The white
[02351,\” @51 offe Abag At n Lol neI(L AL e deated with
sodiuifl Bfs wm@tmu eﬂtox fantifud b
COﬂ'pOl(Jnd aj?a 1?)% dr at ey&idﬁﬁﬁlmt(? 0%13%6) %baldwfglsgé)y

syrpuge ug_tp.lbther VEis 05 ﬁ(rgler gqq evolutiorg(~§.2Hnl.), the, @ad(hdpnaz B,1ml =

(0.%&&% ) The rgél%ugw%?%%lle%gea)Q& ggq%%)sz athd %‘}h s {eg%[bqnd'&lxture
waggaotedgo mpemte)n,pelihtl@@ q(lmcthH)/lt]i lﬂ[ﬁq(ldo,us BHDH) amd extrabied#ith
Etd_g(!(‘)/clg‘% 09%311%2 ’we|>r]< L & r vatﬂ' 8 I;ﬁeﬁ d?lﬁ& g@éﬁggeéﬁeégcg @‘dmgﬁp&?l{rgted to
an ﬁlyldohﬂ:NIhTs&na%'erith@s trditeﬂ Wi BHORCIDaZS Oririd® ov3RBHR B rooiltémperature.

| es. 342- 353
Thf‘zw?llf E%%ﬁ% gﬂllegggww Puchnprfipsel @pdhgried under muum BH{8)€ 20 give
40rkhadly SRR dohypRlRELEZ I Trvratd 1 DRGSO H3Z00 oY 1),

8.0§ OMH] J1=|8 5|Iiﬁ<)e7 ﬁﬁfméH I@Séﬁﬁmﬂ @3 B43H), 5235(@1 (9), 300me1),

o TRl R BEETOCE 87 1 g lonr et B STt | 22 o SBL46 (0771, T =

7.6 Ragl- BPLC Thturtii; Uderra RIPOSIBCE Bme 6
e e i L AL AR 5 PG ol o

2m’(“ipl5%’het%%b‘§fe\‘i HZREACN; 1te WehponP %@ 350mpao2 rnoxmelz. 457,
Mg, = 457 (+/-). [0217] Table 16 indicates other

exanpl es prepared using the above nethod for
Examples 342-353

—

2-(4-tert-Butyl-phenyl)-4-[4-(5-ethyl-1-methyl-1H-pyrazol-3-ylmethyl)-piperazin-l-yl]-

1H-benzoimidazole

N
N
HedAI
=N N™ =0 =
HN (\ HN\ iN ,N\)N

toluene

[0216] In like manner to example 343, 125mg (0.27mmol) of the unseparated mixture
of isomeric N-methyl-3(5)-ethyl pyrazole amides were reduced with Red-Al. The crude
products were chromatographed on silica gel, elution with DCM, then DCM/MeOH gradient
(1-5%) to give the title compound as a brown powder. m/z =457 (+/-).

[0217] Table 16 indicates other examples prepared using the above method for
example 342:
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exanpl e 342: 114 WD 2006/ 009734 PCT/ US2005/ 021124 -N

NPyrazole HN N~ ~ Y TABLE 16 Exanple Y Pyrazole niz
wWOR00sM97343 H 442 N ~N 344 {S}-Me 456 N 345P¢T/USHO05/021124

~N 346 H 461 N N 347 H 456 348 H ~NNH 442 N N 349

H442 NN 350 H 464 115 WO 2006/ 009734

PCT/ US2005/ 02112 N 351 HN 442 N 352 H 456

=N K\ N/\Pyrazole
'SP
Y

TABLE 16
Example Y Pyrazole m/z
N N\/
| N
343 H 442
N N\/
| N
344 {S}-Me 456
I
o~ /N——
345 H N 456
N N\/
346 H 461
5NN,
N_
N
347 H 456

A

_ NH

348 H N 442

SN,

pw—
—

349 H 442
i

350 H 464



353 HtN 428 Exanple 354 BocHN + H2N~j~ H2, Pd/C H O
BocHN-N'J' OH [0218] A m xture of (2S)-N
wa 2(obreyrBoxycar bonyl ) al ani nal (0.41 g, 2.4 nmVbPQT/E81905/021124
(2R) - 1- am no- 2- propanol (0.29 g, 3.9 mwbl) was
hydr ogenated i n nethanol (12 nlL) over 10% Pd/C (50
ng) at 1 atnosphere hydrogen gressure for 18 h. The
catalyst was filtered wth"t i d of diatonaceous
earth, washedypith hanol 20 mL) t he
filtrate was evaporated under reduced préessure. The
resi due was dissolved in 1M«sGdiyum carbonate sol ution
(25 m.) and extrated w th di cHl oineset hane (3 X 25 ni).
The conbi ned organic_ | ayers e dried (MgSO4) and
evapor at ed t Xeave the product s a whi$¥ solid (0.54
g, 97%. 'H NWR (CDC13), 6 =,4.p0 (bs, 1H), 3.76 (m
2H), 2.74 (dd, 1H, J = 12.6 NJ = 3.0 Hz), 2.68
(dd. 1H, J=3§§8H2HJ= .9 g\ 258&% 1H J =
14.1 Hz, J = 2Hz)239(dd 1H J = 1 J
Exampld-B54 1.45 (s, 9H), 1.15 (d, 3H, J = 6.3 Hz), 1.14
(d, 3H J =6.7 Hz). 1. CbzCG | H- 2. MsCl, DVAP NH
BocHN N OH 3. TFA CbzN. 4. MeCH, 60 C [0219] A
BochRl Ui on of t he2®ini ne {,®s80 g, 3. 4132%%%Land
di i 0pr opy ! wyhani me—6-53>y, Bocdy 1 NoB. 73 mL) in

di chl oronmet hane (35 nL) was stirred and cooled in an

[0118¢ bat %ﬂﬂmré Jff(@&)eld wbh!}ld%‘iv%yén‘&bbl‘aﬁlﬂ&% Wgez ﬁ%ﬁ&l) and

(ZI%alswaaloﬁ -prAPAnNl @@9 & 5(9 rnM)ol) thhedroget@tedLr) medhan(ﬂdn mL) over
u eSsur
A R L R T S
withhke pd oﬂahau)rrmus eaﬂths sadhee arithmnetithino 2ot 0Bl amdkthé 4ilrate was

nder a,ni ere nd cooled in_an ice
eviigiaie g el BRATR SRAS i gt 7 SepR By Femh nbonac
sol(lﬁbrﬁ(ES ng) andextidadd, wﬁh &%Iﬂﬂe}nethﬁne{ {ﬂ o8t hyé écﬂﬂtﬁhéﬂl‘ d?gamc
72 bl ) and net hanesul fonyl chloride (0O
laYérS Wfr%drm%MgS@ds@d&w7porat%t0rl@aae fhicgodust ot itesolid (o &

o e e R IR TR 2120

HzRCHRUSRAB5] 621 BHz, Ji=hehHrh e 58i(dd, uHe] wad. Ivias fied/ WHEN 239 (dd,

IYER) G0 Tl B T g B35, 30,10

| eave the protti®t as a colorless gum (1.5 g, 94%

ic,tH s stirsmeod a solution of trifluoroacetic acid
Bocl—(\l m\g;aHand e (1o ) for 1 h. The

sol vents wer¢€’ evaporat ed, the residue was dissolved in

di chl or onet haﬂeor(@b rrL) and washed with 1 M sodi um
[0213r bonat e sol ution The aqueous | ayer was

A solution of the amlne (0. gO g, 3.4 mMol) and diisopropylethylamine (0.53 g,
4.1 mMol, 0.73 mL) in dichloromethane (35 mL) was stirred and cooled in an ice bath and

treated with benzylchloroformate (0.70 g, 4.1 mMol, 0.58 mL). After 1 h the mixture was
washed with 1IN HCI (40 mL), water (40 mL), dried (MgSOy) and evaporated under reduced
pressure to leave the product as a colorless oil (1.3 g, 100%). The product was redissolved in
dichloromethane (40 mL) under a nitrogen atmosphere and cooled in an ice bath. To the
solution was added diisopropylamine (0.65 g, 5.0 mMol, 0.90 mL), 4-(N,N-dimethyl)pyridine
(88 mg, 0.72 mMol) and methanesulfonylchloride (0.50 g, 4.3 mMol, 0.33 mL). The reaction

mixture stirred for 1 h and the ice bath was removed. Stirring continued for 18 h at 20 °C
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extracted wth dichloronethane (2 X 20 nlL), organic
| ayers conbi ned, dried (MgSO4) and evaporated. The
w0 e®omog3nas di ssol ved in nethanol (20 ni) andrdiEES®AS/021124
to 60 C for 4 h. The solvent was evaporated, the
product was dissolved in INHA (30 nL), washed wth

e o A ROk Ul ACKERRIL Bolof PP i B o mo. 7ne

sodi um car
orgghic phase e thieh@I¢BD.XaiRDevarhgrated ombhweatl prodice gs { SMSA3 gum (1.5

g, Ele@gl,%@{ %}r?ig\r/&?{tre d1p tagﬁlluﬁgry gf &‘Ig?@}‘e) reﬁgg&,ﬁ,@p I(r%(gxrg?él)d?c%g)romethane (15
mLY f@3 H. rTheSbivents @eﬂe@vﬁﬁﬁ‘atad’a tthe r(l;sﬁue]ﬂgasahssglved ﬁ%l&ll&lél)netﬂﬁre (50

mlge%fﬁwa%ewﬂﬁ L1>|M> mrmv&@ma%&zéqmt[oma@]nm Bl asuumm layfer whe

eXt&F{égng‘]?ﬂlcg%&Rg?ﬁ&Fgrﬁﬁ (%2( %&m%& oggagg: lggp rg\&%meﬂ df]o,edﬁ%\_/sgSOﬁ) and
evappmed( Ihwyldwawas diegwtved imintthafol (20 mL) and heated to 60 °C for 4 h. The
solsRL BRETEDGRE] T BOHR WAS g 1o Y ) iy st
acetmtex®0 ni)\ﬁMnéijtﬂaliieﬁde dollid wedigh c&@oﬁaté‘f@'he%ﬁgdu@%hsf dx&lcted

e ed HPLC (net hod to |l eave the
Wlt@ﬁlgﬁlﬁ ng P{%Zglnplésgorﬁtumd( g SC@ha}@d evaprairaRto leave the
proﬁ%&)azme‘ aSa ﬁ%ﬁé ()Hymlﬂ 053 é7<'?& Hgy. %@d&dﬁgﬁ 35 5H),

5.15(d, Hi)J 378&6=(1:ﬂj8H1)—l3053=818(n56Hz 11]2(@ iH?S&'%)éHzZH S
5 2H, J =
((zinMFD %*réﬁa?d 1H, J— 3 :: 3.60 (m 2H),
n

(m —2A, 292 (m> . ?esol ved s, 6H).
%ﬁﬁc (et hoé”“’ﬁ()DMSPt = 1. ongN 99. 0%

023df* 5! * peRton R d“ﬁ@lﬂl’mﬁamﬁ (15 ez%q mM%bal}I@E] o of

dusbﬂirepﬂ«ttpﬁﬁrﬁﬁﬂei(\@ 1{ 80.80mMd1 2)115”1Mj ih BN/I§0|(Q ML) WA freated with 6-

h d npnohydr at e 86 , was stir
(br Oﬁl‘%’é‘lr?l?h)é’:l)églin%@ lipg, (Wdé?n Pﬂl_f)quhw giloo%amMOD 3nd Bti_riedf 18rh at 20

°C. 71“%6: Peact-fchﬁnfxﬁﬁg (V'aé)ﬁ‘ihgécf(\tvﬂﬁ @/a%@?ﬁ)u’afﬁ)l hgrgjé%%lf}%? b%lrederseéJ ltaheage

1. M sodi um car bonat e

ml&fm%hqde@ todeare g pydducice pabkrled gm20. l}ﬁg)s 62%%); ;3%12;% (GICL),

a 0 734
ST e
= 1.pHay U6 (ad)i1eh) J wess JHy, 9591 . 8@9) 1787 (m, 5H), 5.14 (ABq, 2H, J = 12.5 Hz),
4.13 (d, 1H, J = 14.3 Hz), 3.65 (d, 1H, T = 14.3 Hz), 3.60 (m, 2H), 3.27 (m, 2H), 2.92 (m,
2H), 1.03 (unresolved s, 6H). HPLC (method A), rt = 1.05 mins., purity = 99.0%, [M+H]" =
391,

(-\N N 1. LiOH, aq. diox. _ NO, /\@ j
LT BT ae

2. DIPEA, DMSO,
NO,

N3©,F
[0221] A solution of the piperazine (80 mg, 0.21 mMol) and lithium hydroxide
monohydrate (86 mg, 2.1 mMol) was stirred under reflux in water (3 mL) and dioxane (3
mL) for 72 h. The reaction mixture was cooled to 20 °C, diluted with 1 M sodium carbonate

solution (20 mL) and extracted with ethyl acetate (3 X 20 mL). The combined organic layers
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DVMSO (1 mL) and treated with diisopropylethylamne (27
ng, 0.21 mwbl, 38 nL) and 2-
W@2006009%34 | uor oni trobenzene (38 ng, 0.21 mvbl )PCTO82005/021124
reaction m xture was stirred and heated to 60 C for
10 h. After cooling to roomtenperature the m xture

. di it 25 . h th. 1
vl A Bl e Py G 58 STHE drpodlnynigPEN st
DMS$Q (1 e amt geatddowitiagisbpropgetiylamthe((M H@4).2 Badiol, 38 mL) and 2-
.ev rated. The ude pr.odu s purified by sjlica
aﬂg%'?&@wf%mbsa%eaﬁ%ﬁ BB gt ﬁ%%\re@i“&&li Bpfurg WapHgred and
hestédvl60acabaton. | AfterdoSliHQ6 S50k Eﬁfpeﬁaﬁlrgél‘%/cgﬁmxe' wR RN Svith

in dichloronethane to I'eave the purified product as a

ethylacedin R am). washediwith d Mispdigm 9grbonpte subfiop CLIGRB) andgwater (2 X
3 1 8..06 (d

s i 65 e et e Sy v

purifigd by silic@.g2l dfzomatograghy2luting withta @8diéd of 204 ethyFaddtage in

dicEg)}cfmegl?a%go %g% e%ka(l ac}l)etaie %éc}ggr?;@?tﬁarzgte %E%tlﬂjhg;‘_)pé]lﬁe:(bgi‘g@%t as a

1
ol G5 gy, G o, B, S

1Hyi836del 1) =t 6 B, (7r3604di 1dd (=286 Hig), 7612 (ddvBH) T a8 Hi.dH 8.3 Hz),
. . 1 0 e .
S8 I 8 0L R 3k 51 08P (YO S 4460 1<

15.0 &fz), 303 (oA HAR. 78 (ns 2HA 1L &Y (de@d) Ji=ng 3 HR).r oom t enper at ure
it was diluted wth ethyl acetate (25 nL) and |IN NaOH

and stirred for 30 mns. The eous | ayer was washed
wi thiethyl acetate (20 nL) an e organic | ayers

ciesapi iIshed (51%#e) , dried SO4):._and.ewapor at ed

Ns\lggtﬁ:x?@g an gum (19 ;%o B85% wy eNQ/r“E\Qc/im@[ gas
sol ved i n net hamed, $0725 nl), tt &d W Yh M-t -
but yl benzal dehyde (7.7 nmg, 47 mvbl ;7.9 nlL) and
2347 rred ; : FAPPD. it b N
022 v o s g e e L gy
(14Hmac0.6AwmYol) was stirged ih ethyleacttate (Pmdguc20 Wsfoa 18 atiks. bhavu reflux
it .

for ?%@é{ﬁﬁ%}%fi I fc!%(lﬂgl.rggg %O%En?}e%ﬂsszr%lutéé ijr %%E gi‘;ﬂitidf’si@iﬁ é@gllga%cgtg/gz(% mL) and
1Nglag>$1 4ndl, stiﬂerﬂ foJ} 36 ngng "]Hlé)aqueg)ugglyérgwaséﬁshzh vflt% é’d%ﬁﬁz’é@t)tte (20 mL)
andfh%%rg%rﬁ,i: lazfgjs ,copfa_g' d,(\@gggd’l(pfihe\j, @‘gegj(MgSQZ), ang egépg;agec{.]é)l?ave a
tan Buth X194 fhg, 3%). Itie phodiubr wik)dissBivEBin( )57 ith 4-t-
ol (m 2rg) 1 plot N, Xé(im%g%h%% (,szls.né%g?g?t&%%th‘l ‘
butglbgnzel_dgh}{dg)( 1.Tmg 47 (né»golgw _mI)) an¢pivedas T of ferdd drilytdd with

O gt PR P BB FRLEELRE
leavextberplodu@56a dak Amwiog@a (litrifloooecernd ealtazd wig 1488 WEH-NMR
(CD%?)%?,/ é) 0 %ﬁ‘%s,gﬁy 8U4§12819?1[I,0J2 =1 %.%%—Iz),l\éc.% ((c)l, {\IE?ZJ =H8.%|CHQZ), 8.08 (d, 1H,J =
2.0 Hz), 8.07 (d, 2H, J = 8.7 Hz), 7.69 (d, 2H, J = 8.7 Hz), 7.38 (m, 2H), 7.00 (dd, 1H, T = 8.7
Hz,J =83 Hz), 5.11 (d, 1H,J = 13.6 Hz), 4.63 (d, 1H, J = 13.6 Hz), 3.71 (m, 2H), 3.21 (q,
2H,J="7.4Hz), 1.67 (d, 6H, T = 6.1 Hz), 1.39 (s, 9H). ). HRMS calculated for [M - H] =
503.2923, found 503.2921. HPLC (method C), rt = 9.83 mins., purity > 99.9% @ 290 nm
and 304 nm.

Example 355

2-Amino-3-nitro benzoic acid
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\' O\ ~O\ NH2 Ol / OH OO 0O [0223] Prepared by the
met hod of J. Org. Cheni. 1998, 63, 6797. To a
waewpeogson of 3-nitrophthallic anhydride (5.PCOUSD65/021124
mrol ) in benzene (anhydrous, 70 nL) was added
trimethylsilyl azide and the resulting suspension was
Nbeated in an &) C bath for 2yg h. The solution was
led to rt \%@ncentrat gder reduced pressure
bne-fourt ori—gi—ﬁ—al | uye. The concentrated
soputi on was ed in a 100 Clbath overnight. The
yell ow sol uti on was cool ed and concentrated to afford

[onsyel | ovipgplrediby the nleltfod Of Hde Bt R, 31993’8% cpaded Eshgénsmn

f§ nm.) and the sol uti on was concentrat to drynes
O

-Bitiopbiiplie aghyside (5.9 g.6anmol) arirepghne dehgsrods, §0 ndY Wés added
ey 05 300 M Ui i b o B s 8l 68

solrtzgn, wak.obdled tq rt il cohcentﬁteﬁ uhﬂér red%céd»@’é@ﬁfd t8Bn@fouth its original
nitrg isatoic anhydride 4 mol) in conc.
volpgag. %@P%ﬁf)ﬁ%}s*o igh ¥gs hfﬁteg 1195 1@9 Habaih ommgst Rl he pRkow

sol%n%ds%@ol\é@ﬁn&:f}ﬁ Eeg t6 Iiffora_la%gl%\f g&lf&' %de material was

formed was col rovi
addyé E{@H,(%{bwﬂ.é and the S(ﬂutgpn V538 c%c:entrﬁbdvﬁ c(rwﬁa“shtmcbr@shde 8 tntre isatoic

B T I T

=8@H15 H,abi 8.9 (da224]5 I w7a1 5H§p¢ﬂ§l(pmH0f 2-0Am)no; S%SI%—Q;IF)RO]? 8-
benzoic acid (2.12 10 nmol ) benzene (75
nitrg e HhafilesE -0 & |16ﬁymm@1h1nmon@l ech(lgo mil,) va5 hnmﬂ n.a 9PHE bath

for § lﬁs %Q §618{]oﬁ’\@§s cfola%%ttg 1q tI‘Re rec1 ftle)&e 3’}(’{#‘3 %Ha& was collected to

ture was to roo
proEldBI demrmchmt:ea:t a yuﬂd@rpowéfh(d:.éd gp$7e%;z urLe/M® (Méthed 4),at = 1.05 mins,

ol sl C 3 erial was dissolved in THE
pur%%ﬁgﬁi%" ]g}r:fo&%g\%@ M’gﬁn:nﬁcle bat h. Sodi um bor ohydri de
(2-diin83-WitropRer§Ihothiyds; added in portions, and the

reaction was allowed to come to roomtenperature with
Nostirring. The yge bath was replaced and H20 (15 nl)

% slowy ad NtO the reaction. Once gas evolution
Hsubsi ded, e ol ution was concentrated under

duced pressure.” The residue was dissolved in Et OAc

(200 nL) and washed with NaHCO3 (2 x 50 nlL) and brine

[022480 L) To'Ehsﬁsdmhgam bf:2—hrﬁhﬁ©fj3 M/&g b&fﬂofb&he{d%ﬁ@@)@ mmol) i 1_r|1_ ﬁenzene
filtere con trated under reduce essure. e
(75 mlgivgs a&s&‘&a&gﬂ%’ﬂﬁf’o @n&ﬂhiﬁnéit? (§-8 lged mamp)): pfhei Spsneasien was
hea©@ kdhR¥Fu € BYQARHO AHRRDY tureil 46lcbHigd W foBm t@m%! ?Qf ?ﬂh cOicefitvated
% Et OAc/ hexane to 50 % Et OAc/ hexane to fr

undey) rediiesel PregsugDtogiffonda ggldencelidnTlesr candpematotial dvas ri;ssolst@ﬁn THF
(40 Hr) WRRGHR it i YO Ui Brohydrid@ol %, 22 Himel) waidled in

portions, and the reaction was allowed to come to room temperature with stirring. The ice
bath was replaced and H,O (15 mL) was slowly added to the reaction. Once gas evolution
had subsided, the solution was concentrated under reduced pressure. The residue was
dissolved in EtOAc (200 mL) and washed with NaHCO; (2 x 50 mL) and brine (50 mL).

The organic layer was dried (Na;SOy), filtered, and concentrated under reduced pressure.

The reside was adsorbed onto silica gel and purified by column chromatography, eluting with
a gradient of 25 % EtOAc/hexane to 50 % EtOAc/hexane to afford the alcohol (0.89 g, 46 %)
as an orange solid. mp: 100 °C. 'H NMR 300 MHz (DMSO-dg): 6=7.92 (dd, 1H, J = 8.7,

119



WD 2006/ 009734 PCT/ US2005/ 021124 1.4 Hz), 7.49 (d,

1H J = 6.8 Hz), 7.12 (bs, 2H), 6.66 (dd, 1H J = 8.7,
wQ@2meb9y734 5. 45 (t, 1H J = 5.4 Hz), 4.52 (d, PE¥/UI2065/021124

5.4 Hz). M5 (ESI-POS): [MtH + = 169.

2-Chl oronethyl -6-nitroaniline NO2 NO2 NH2 NH2 OH /

Lo LR 10 2R PSR i 85 B s 50 1
= 5@H2H 1251 2D OHNT ) S0eh)e s (ESMPOSG-gMyah=was. added

triethyl amne (6.3 nL, 45 nmmol), followed by
2-(gomethyl-gopitropilingf t hi onyl chloride (3.16 nl, 43

mml) The soI ution was stirred at roomtenperature

6\‘, rni ght. ce bath was replaced, and ice was
%ed to “the reaction. The reaction mxture
%1 N HO (30 m), H0O (2 x 30 nl),

and brine (30 rrL) The organic |ayer was dried
[02258a2SO4)To 4 sdlittened (2-amdocarnitrepiten direethanoh (fe¥3 . ddueree) in

The .crude eria b
CHREE AN PR AL e SRh Rl At MR AHRGR IR P b6
follgkvglil‘b? ﬁ@)@@%%ﬂmu@l}f} ?ﬂﬁg)‘%(g/lﬁmlaéﬁf K&K@ﬁm 413)m3{bl)%The solution was
t OAc/ hexane to affar e.c r one I d
stirgyl a5 E0om RIPPIZNTHOVRE BN PF Nﬁxﬁﬂtgs*@é lfml% %ﬂggﬁm aﬁ%dio
que%cl% gle(rgéétloﬁl- "The]regbubg midutdidas whshl wigh 0. i—N Hé gb'ZﬂL) H,32 x 30

: 1
ra{nzlbpze (@-roloy tﬂemgﬂmcdm(@%n ¥y gPlﬁd-(bT@rSzst rﬁlﬁaezlomdz@qugated

RS iR P RS i IR B s priedy

colpfiA 2Bjombtmgeapbplelittingrwithfa gradient of 20 % EtOAc/hexane to 30 %

i%ﬁg/léex(euie @?tjérc}/ r%\ g@ {%el)d)yf' W ung1 8 .;) g)las a ye%ll(;liV%%vnv €r. nh%?MR

30@MEHY (OMVIBULY § =699 (aa oRhenmt, am?w 4664 19 I=B14H37. ls) 2H),
i n anhydrous NWMP (40 rrL) was ad
6.68 i i piA. et Glylsadne (1.0 mL, 4.24 mmol) and the

r

-3 AR S ey R IR AR AL R b for A E M 5 HFRr-

h ZO {r%) and washed with dlstllled water (10 x 50 ni).

P lgc?fueous washi ngs were conbined and extracted with
Et hyl acetate (2 x 100 ni).
conbi ned and washed with ine (2 x 100 n.), dried

25M4) , filtered and the | vent regmved to give a

t st N with sive ardser cohare '4\@»&4 g) This

?@J;Jf) vv&sccéd WwONt OHG] k| i@)ge nd purified by
coI chr omat ogfaphy, elutin ith a solution of 20%
ethyl acetate in hexane to afford the nitro am no

[0226 duct {64 Eb16@bn &@0@1\(&@[8@ lgﬁen@D}éﬁﬂnbé}’%ﬁqulqH-ﬂ&ﬁm‘ﬂ@iazole

2006/ 009734 PCT/ US2005/ 021
(1.30 g, 3.89 mmol) and 2-chloromethyl-6-nitro-phenylamine (660 mg, 3.53 mmol) in

anhydrous NMP (40 mL) was added diisopropylethylamine (1.0 mL, 4.24 mmol) and the

The organic extracts were

solution stirred at room temperature, under nitrogen, for 18 h. The solution was diluted with
Ethyl acetate (150 mL) and washed with distilled water (10 x 50 mL). The aqueous washings
were combined and extracted with Ethyl acetate (2 x 100 mL). The organic extracts were
combined and washed with brine (2 x 100 mL), dried (Na,SO,), filtered and the solvent
removed to give a tan solid with some amber colored oil (1.84 g) This material was adsorbed
onto silica gel and purified by column chromatography, eluting with a solution of 20% ethyl

acetate in hexane to afford the nitro amino product (610 mg, 36% Yield) as a yellow solid.
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"H NWR 300 MHz (CDC13): S =8.25 (d, 1H J = 7.5 Hz),
8.00 (d, 2H, J =8.2 Hz), 7.50 (d, 1H, J = 6.9 Hz),
wQ@286/004034 2H, J = 8.4 Hz), 7.00 (m 1H), 6.95 por/usidp;/021124
675(m 1H), 6.65 (d, 1 H J 6.7 Hz), 4.15 (s,
.33 (bs, 4H), 3.15 (bs, 4H) 1.25 (s 9H). HPLC

o P st S35, -5 050 o 5 0

1H, TJF=t9<} 9 tHﬂ@ ! EJtSP(HFQH Jjjess. detzyectoextm@ﬁﬁfé %M@mﬂ) %oxs (ﬁMlH) 6.65 (d, 1
retcenti on I e

B, hra8d HZ)=448145 Ge2H) §/|3?+(tyq 11H) 3 ug@s 4FM 1gsms]9H) H;)gg (column Luna,

18 207 Fod 50 by Y. LRTSR, Sop R0 20 Bt op

TFM—IKT 0 1mbhrlii1d§lldeteNMP@ PSANNAlaiZd 30ENINT, retention fimé =HIBLS-miN] Mask Spec:

| ~ [0227] ) +
Cal@l?tﬁ‘g fn?ss(‘44%4e%‘6t MGt HHEn M t BX 58820 ni dazol - 4- yI | pi
L#H- . -
:15 gg : ﬁ!e& ﬁuervi Bgénxgrlf)t 1|}r% b(@ﬁli{b‘)lﬁlgd%lzcghﬁﬂr . dye b?ﬁkz&@n (I’Zy%ieﬂgl} &ngfnek
were sti rred i n anhydrous NMP (40 nL) at 70C, under

nitrogen, for 18 h The reaction was quenched with IN
(100 rTL) and act ed W|th nmet hyl ene chl oride (2
SOa;[L c extr Smyvere conbi ned and
clle th“‘l‘P H@q 2N\¥J5 m.). The aqueous
acts were conbi ne nd neutralized with 2N NaCH
soI ution. This neutral aqueous phase was extracted

[0229]t h et Ipyf4- [&C(&Itél’t Bu(y%phen%zl)cl}m;énzoﬁhﬁazer 43Nppedxins lajzlhﬁ:thyl}
wer e caonbj ned and = washey V\/lth(i(l:llstllled vvaé{ﬁr (10_x

6-nifig-Rheyylaning <%9<9u%és98vzfa£% hgeD) wed en €orblaida (Gt gne. 3-59 mmol)
werE¥litr@Ch adnydréR} NNB Y40 REphE0er, (u%@eg . c%en %ﬁlﬁl‘i hYhe reaction was
acetate extracts were conbi ned drie

quen¢Hed evidd NaHET (108 miolapd ptracishoni Gidnateylet loaldb Kibx)ivﬁo &) The

org%d?ufﬁ g‘)%tﬁ@% %L&@%n%(@lg d%ﬁi%&h\é%q wzllhhnll\?fr;ig??f)gﬂp%% ?Héjaqueous

extiaotk et c&a«hbawd ahdh &eutlahEIdO)VlﬂI ZN NeOHesobwiedl, This nmaram @queamphase

was(eg(gract% 6@}(}/ ScI %%))6(4 lxyl(aq d t i Vt?aﬁ%élgjrl L& &logJ e

washeld wahldisdlied Bater (1 k.50 ?nlf)? T‘hg aqL%bhs \s}ashglgg V\érel'db}nbu%d bhd
5

2H), 6.90 2
extr:(gcr;?s@) w{% §thygqqftageg_r(l 1 @%r}_n%_% T@_Bthyl apﬁﬂ_t@e)(t@grsmzﬁqé gg({ﬂélp?da dpiggl

?@4) fAteredMnd faebolverQefiBled 8 %% abr&p &il. s maférlal W2/ &ssolved
,  (acetonitrile/0.1I% TFA in H20), 99% purity

in a@@@ﬂ M@mﬁ Bodicd by GileoreRP-HIH.C: i The fractiory Wq1i¢ gpllected and the
acet G4 rgm(?\%d MBS 3cuo én%‘lthg%uel)ll\é res1!i_1!|J 1y0pT111A2%§ to él% v)l_llmlz solid (55
255,

mg 420{0/61Yiel’d)( 4- IHENMR&Q)OMHPUEVIBD) -8B .bg (i OHNT d820Hz)47 $1 [d, pH,
I perazin

= ST b D A . 56 . RR: 4356, - 3G8EP B RIS (. 91D,
HPEETENRRA0R(A2 ML 183 5 TiRL .6 x M) 95985\ 1d mbdN 93/5, 2.5 min.,

(acetonitrile/0.1% TFA in H,0), 99% purity @ 254 nM and 300 nM, retention time = 4.9
min. Calculated mass =454.28, [M+H] =453, [M + H]" =455.

4-{4-[2-(4-tert-Butyl-phenyl)-1H-benzoimidazol-4-yl]-piperazin-1-ylmethyl}-1,3-
dihydro-benzoimidazole-2-thione:
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NH2 NH -N (N THF, 60C N (N HN NJ HN NJ [ 0228]

3-{4-[2-(4-tert-Butyl -phenyl)-1H benzoi m dazol -4-yl]-p
WO p@saad7ad 1- yl met hyl } - benzene- 1, 2-di am ne (1BOI/D#2005/021124

3.08 x 10-1 mmol) and 1,1'-thiocarbonyl diimdazole (67

ng, 3.39 x 10-1 mmol ) were stirred in anhydrous THE

(10 n.) at 60C for h. The solvent was renoved, in
acuo, to give ar {sh brown gil (220 ng). This
terial s, ads®rb ont o sT”i’lega and purified by

Nurﬁw\ c mét ography el (B Migwi th a 1:1 sol ution of
e@m thyl acetat o give an off white solid (30
20%Y|eld) 1H NVR 300 MHz (DMSO): S = 8.05 (d,

[02%% J 6 432{4‘!%@11& ti%ugfl _Pﬁgnyl)zhlvl I‘E)Dénzmr&d@zo'l"é)yl] &p%@llﬁmylmethyl}
bengztass; 1 Z—Id)a,mlﬂ.e 340 fg, 3.98x. 1OHPLI®II ol h;hﬁhm;s@rbfmyghmdazglpgm mg,

b R S A T R

remA %0, ol vhduy, @Ak raddish 8002 B220mg). Maisemdtérinh wis mttsopbed onto
11.9 min. Cal cul ated mass =

siliEaMi,qq] pprijigd by @g% chromgiggraphy, eﬂl%gg %vAirth a[ lwgcl)]lﬁti:o%go? hexane : ethyl
ace%ate{ glz\?e &tk ﬁ/flitte %‘ﬁtﬂ( ) ﬁgeim% Yield): bgnaar o0 aael ¥bJ: 5= 8.05

n-1- di hydro- benzoi m dazol - 2- one:
(, aH NE3.400t), F—Iliﬂ(d 2]31 NHSZ Nz)JNBH (0N S @48 (m, 1BDC-RP (s, RHD, 3.55

N 9
(o5 205 (e S Ao - BRB o BOSncY S G, S04 1 159
mn'gpﬁfo@z-* [‘mﬂ:frﬁﬁh 'TE(‘)/WLES/Sbﬂ)%ﬁﬂ |Qacelon2rily/ FOTHRENKAGAC, 1l = 6.8), 20
- carbaonyl diim dazol e. (59 eragnhass_

mig, $25% Pbkrltyc@ 3?5~’hﬂM) 79‘»’(%@ 85%@% Feésahtiph iR fryldron

Dbyodh -was removed, in vacuo
49@9 éf%gﬁ [ nggq eous O and purifi ed by Gl son

ExﬁﬁpHP.‘lS(i The fractions were conbined, the
acetonitrile was renoved and the aqueous residue
4-{i[R16dhitdrit-Batlyltphenyl-dHebenmoimidazebil iyl - Kiperapig; 1-vigwtyl L) |
diliydr NbEhZ200idalet]-A-0M50) : 8 = 11. 10 (s, 1H), 10.90 (s,
1H).8.08 (d, 2H, J:85Hz) 760(d 2H, J = 8.5
),710(m3H) m 6.65 (m 1H), 4.45
2H), 3.55 (bs 33 (s 9H) OHPLC ( Col um;
erra : x50 NEIOW-OS

8@#2’@ 1Q, , 2.5 mn.
(aon\l)rl /50 nivi NH40AC 87% purity @254 nM
88% 41 300 nM retention t| - = 8.9m n. Cal cul ated nass

oz3af? 85% gﬁ-éf%g%%ﬁtﬁu@aph@%ﬂ ﬁ-‘b‘éﬁéuImi‘d%ZoﬂﬁQ/l?:B{Q)@{a%%zﬁﬂaethyl -
benzene-1,2-diamine (150 mg, 3.30 x 10" mmol) and 1,1’-carbonyldiimidazole (59 mg, 3.63
x 10" mmol) were stirred in anhydrous THF at 60°C for 2 h. The solvent was removed, in
vacuo, dissolved in aqueous DMSO and purified by Gilson RP-HPLC. The fractions were
combined, the acetonitrile was removed and the aqueous residue lyophilized to give a white
solid (45 mg, 28% Yield). 'H NMR 300 MHz (DMSO): 8 = 11.10 (s, 1H), 10.90 (s, 1H) 8.08
(d, 2H, J = 8.5 Hz), 7.60 (d, 2H, J = 8.5 Hz), 7.10 (m, 3H), 7.05 (m, 2H), 6.65 (m, 1H), 4.45
(s, 2H), 3.55 (bs, 8H), 1.33 (s, 9H). HPLC (Column; Xterra MS, C18, 3.5 uM, 4.6 x 50 mm),
Flow = 0.8 mI/min., 5/95 — 80/20, 10 min., 80/20, 2.5 min., (acetonitrile/S0 mM NH4OAc), ,
87% purity @ 254 nM, 88% @ 300 nM, retention time = 8.9min. Calculated mass = 480.26,
[M+H] =479, M +HJ =481.
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Exanpl e 357
5-{4-[2-(4-tert-Butyl -phenyl)-1H benzoi m dazol -4-yl]-p
w0 p@sawdi7sd 1- yl met hyl } - qui noxal ine: NH2 0 O N P¢T/US200%/621124

NH2 HH \ (~ 1 ti N HNN MOH IINtr [0230]

3-{4-[2-(4-tert-Butyl - phenyl)-1H benzoi m dazol -4-yl]-p

i perazin-1-ylnmethyl }- benzene-1, 2-diam ne (50 ng,
Exyils 3871071 ol ) and gl yoxal (40 wt % 10 L. 2. 21 x

> {&&gptgg@ PR e R at-f20 Bineg By i c o

e an anber colored solid (150 ng). This materi al

s adsorbed onto silyca gel and purified by colum
romat ogr aphy, el uti with a 95 : 5 solution of
Iorofornwmb netggn give a K colored solid (20
Qo ﬁ*g = 8.99 (m
Bﬁkij 1 Hepr 8. 0@ 8 1 FE) 7.98 (m
7. 55 (d, 2H, J = 8. ) 7.05 (n1 2H), 6.52 (dd,

=6.7 H, J = 2.0 Hz), 4.25 (s, 2H), 3.60 (s,
[02801) 1 352{4( Q, (4&!3& But}lﬂ@h@y()m{ venpintigdol-4- ylk]ﬁ;lp@aﬁn-l &lrﬁethyl}—
M 4.6 50
benggrg-1,2 ééﬂ%ne $0 gyil 1%8 X 1@a€é¥@hmdrgly<@<ﬁb<4ﬂ?%tw‘7m@ U1g3285,10"
mnf?ﬂ'br\i/ctré’ St@ﬁ%]lg n2Mandgs Kl%) @n%gpnﬂg%en f&efge({‘t TMOIV‘E:HEFW&S rémeved,

mn. Cal cul ated nmass =
in vjaeuos to4give an Enlzamebleredsglid (150 mg). This materlal was adsorbed onto s111ca gel

anfpuiel?ig(g Ig%l(:qél\umﬁ Pu'to o}é&agﬁ%%ﬂ%m?; W%Tlﬁl'a@%n %osoﬂ}u%ﬁ‘%ia chloroi”oan P

meﬁhmhﬂtb’ gvbe ﬂaZlQioIHrcdﬁsZ)ﬁﬂ {24,380 ¥y HNNAR: 300MRHANTIMSO): § =
NH2 MATM HN- (' NH2 NH_-N ( N1 _MOH _60C -N rN HN\tr

. 8.9ufmy 2EONB-03 (1) D 884 [d. 2H, T = 8.1 Hz), 7.98 (m, 2H), 7.5 (d, 2H, I = 8.5 Hz)

7. o§(r{14zﬁ)26 6%(&06'111 ﬁ“%W'HzP!ﬂe@Yd bzl bensoh 61)%031{)41 5) SOQH)

I perazin-1-y yl'}- benzene-1,2-diamn
HPIQCIGOII;mmthe)raM& (EJIIISphémlM Wa%mar)bﬂpmﬂ%\tB mL(/mim rﬁ@95 95/5,

10 i 505 30 T eRIoB o 17 G h o7 v B Grp P LR 500 .

retahEsn ﬁmH&\ﬁeﬁmho TlMeatéd Riwni7ej6l, (MG HID3: 475 ive+ Rt edi7al
was adsorbed onto silica gel and purlfled by col um
Expplsa® ogr aphy, eluting with a 95 : 5 solution of

of o to.gjve n.solid 4 43 %
-t tderChulskmbendo iphensopidapo sy I biperiny Tmelli -3
dlhiél‘ozt'@ﬁn(lglmli%‘)l 2gliggne- %Vanmldes = 8.4 H), 7.55 (d, 2HJ
8.5 Hz), 7.12 (s, 4H), 7.01 (m 1H), 6.50 (m 1H),
3,72 (s, 2H), 3.55 (bs\4H), 3.32 (s, 9H). HPLC
lum; Xtgrra NSA,123(VP 2006/ oog;s(ﬁc
/

NH
MeQH, 60°C
o o

[0231] 3-{4-[2-(4-tert-Butyl-phenyl)-1H-benzoimidazol-4-yl]-piperazin-1-ylmethyl } -

benzene-1,2-diamine 50 mg, 1.10 x 10 mmol) and diphenyl cyanocarboimidate (27 mg, 1.10
x 107! mmol) were stirred in anhydrous methanol (3 mL) at 60°C, under nitrogen for 6 h. The
solvent was removed to give a broWn oil (80 mg). This material was adsorbed onto silica gel |
and purified by column chromatography, eluting with a 95 : 5 solution of chloroform :
methanol to give a tan solid (24 mg, 43 % Yield). 'H NMR 300 MHz (DMSO): § = 12.68 (s,
1H), 12.40 (s, 1H), 8.30 (d, 2H, J = 8.4 Hz), 7.55 (d, 2H J = 8.5 Hz), 7.12 (s, 4H), 7.01 (m,
1H), 6.50 (m, 1H), 3.72 (s, 2H), 3.55 (bs, 4H), 3.32 (s, 9H). HPLC (Column; Xterra MS,
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Cc18, 3.5 M 4.6 x 50 m), Flow= 0.8 nL/min., 5/95 -
95/5, 10 mn., 95/5, 2.5 mn., (acetonitrile/0.1%

WA BAp/00984 5% purity @210 nM 98. 3% @300 nM PEL/E8100DR1124
time = 5.3 mn. Calculated mass = 504.28, [M+ H- =
503, [M+ H ]+ = 505. [0232] Various nodifications of

the invention, in addition to thos ge crib ng ei.n
C1S, RN o St Pl T IS T D351 P 5Pt iR
(acelftrg{ €990, ?@t%aﬁ.%p{iﬂty @450 P @B%%C@tJO@nlM r@b@ioal e = 5.3

ended I'n the scope of the appended
m'mcmmmtedmﬁaassmoaa@ﬂb@e@ﬁﬁsmmugzdbeﬁwllm What is

[02%]%26%\/@%1'0%'6\ m&ﬁl{%‘%“ nd t&g tnggnt{sgr rrul E)n &oéh&%%e@%becﬁ:}&ein

wilPRAHPRERUS tHosd dkYl1cAas eRtadften ﬁla|f<bregdiﬁg éstriptionh&pei modifications
is aryl or heteroaryl, each optionally substituted; B

are pl§o (rmﬂscm)mk wishingsh¢ scopp olihg grpendadqlagRpky | |
het er ocycl oal kyl, aryl, or heteroaryl, each al kyl ,
cycl oal kyl , heterocycloalkyl, aryl, or heteroaryl
bei ng optionally substituted; kisO, 1, 2,0r3; R is H
or optionally substituted al kyl; R2, R3, and R4 are,
i ndependently, H, optionally substituted al kyl,
hal ogen, or ORl; R5, R6, R7, R3, R9, R o, Rll1l, and
R12, are, independently, H, alkyl, alkenyl, or
al kynyl, each al kyl, alkenyl, or al kynyl being
optionally substituted; R13 and R14 are, independently
at each occurrence, Hor optionally substituted al kyl .
2. The conpound of claiml, wherein RI, R2, R3, and R4
are, independently, Hor C-C3 alkyl. 125 WO
2006/ 009734 PCT/ US2005/ 021124 3. The conpound of
claiml1 or claim?2, wherein R5, R6, R7, R8, R9, R10,
R11, and R12,
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are, independently, H Cl1-C4 al kyl, al kenyl, or
al kynyl. 4. The conpound of claim1l, wherein Rl, R2,

w3 06M73R5, R6, R7, R o, Rl11l, and R12 are H. PS&I/UTives/021124

conmpound of any one of clains 1 to 4, wherein RO is H.
6. The conpound of any one of clains 1 to 4, wherein
.is.methyl or ethyl 7. The compound of any one of
‘Nhgggfﬁgnﬁ&TO 6, wherein R13 and R14 are, independently
at  each occurrence, Hor Cl-C3 alkyl. 8. The conpound
L. off%ﬂym%WEdBfmﬁgﬁmﬁgll to 7, wherein A is phenyl or
t hi ophenyl, each optionally sq@stithed. 9. The

conpound of any gne of clai mg,L R ,2wherein Ais
phenyl substitute i al al kenyl ,
al kynyl , NR22R23, or-C( =0 R22,

0, 1, or 2; R22
kg al kenyl,

wherein J is 0 or
and R23 are, indg

al kynyl , aryRi or ., al kenyl ,.
al kynyl, aryl, or optional ly
substituted; alternajively, I'-222R 8 taken

together with the aiQ 5t o2 whi'¢h they are attached,
form an optionalg tut edrgyclic or optionally
substituted heterocyclijc group; and R24 is H, or OH
10. The conpound of claim 9, wherein when R22 and R23
forma cyclic or heterocyclic group, and daid cyclic
or heterocyclic rou;la is substituted with R20ER21,
or a\HaRACEIIRD) a%emgqﬂmatéh@?ofi ndependently, H Cl-C3
al kyl, or heteroal kyl, alternatively, R20 and R21,
whdr@ken together with the atons to which they are
attached, forma cyclic or heterocyclic group, and E

Aié'Tzﬁle;r her d,Jeggﬂl‘Eﬁti%Qany Abggk@ mis 0, 1, or 2. It.

e conpou alm’9, erein R22 and R23 are

. I \12. The conpound of claim9, wherein R22 and
Blsgg%%tRé‘fgIéﬁ’toget her with the atonms to which they are

D il g Rl RS B el REElshT b sgtoatt

azirjdine, or azetidjne, each optionally substituted.
hetegylpRlsylo bt RACOrI et o Blrub St o
. pyrrolidine, piperidine, hexanethyleneim ne,
kis 9 bek 85%:ne, honopi perazine, aziridine, or azetidine is
substituted with R2Z0ER21, wherein R20 and R21 are,
R is Hokspetienaty kybstimted@ikyEs al kyl, or 126 WD 2006/ 009734
PCT/ US2005/ 021124 heteroal kyl, alternatively, R20 and
Ry, R2.bnd Rakenintiggeddndy, My dptiotdily sabsimged akylhiatdgen.eyORat e
attached, forma cyclic or heterocyclic group, and E
Rs, R, IO, RNRoNRZ R, ;,@hd RO ureyéepehdenty, H.sallf], alkengl; o2alkyidl, each
The conpound of claim9, wherein R22 is aryl, and is

alkyd Ulisdnivt, B SRyny bdinhaptRESIDy subBghuted,OR25, or NR26R27,
V\,herelb,n Rzgyi S H,@%il-@[yal kyl, or heteroal kyl; R26 and

Ry; BRI R, indepSRARRGE BichYocultkenbel ot dpibyally s@stituted alkyl.
®het e?gal tnyllg%al tgr natci vg(fy,enRZ6 anoglRZZySt gﬁgﬁe e

2. The compound of claim 1, wherein R;, Ry, Rs3, and R4 are, independently, H or Ci-Cs;
alkyl.
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together with the atons to which they are attached,
forma cyclic or heterocyclic group. 15. The conpound

w@Rooshed7sa 14, wherein R26 and R27 form pyrrol i BPCTES2005/021124

10.

11.

12.

13.

pi peri di ne, hexanethyl enei m ne, piperazine,
honopi per azi ne, aziridine, or azetidine. 16. The

conpound of cl.ajm in A.i epyl bst i e

o CHhe e mpgungiofglath { pr ARREE bt Ry e ey Ry, K1Y B4 oo,
Whek& ifliePeridentB) BNV cwllm blkkeiiye cbrikiyhylan et hyl or
t-butyl ~group. 18. The conpound 0 cla|n117 wherein

A is phenyl substituted ut vyl 19., The
corpsGRePendpilain d. weereip 2%2’ 53’#% RgRe siioRes; Rupdd 1o are H.
127 WD 2006/ 009734 PCT/ US2005/ 021124 N NN N N ON

(11Fh\e c\)m'poﬁnd\of\an{lb-@%f cMihk 1 B 4 viheNin RL@\LH R16 R 16 R16
0O N 17 NOJ R18 NLOFAX NOH

NHORl ~\N ~NR17 \R16 N N " 16 NON1N

X Nheompoyrdefany fpe qhickpips § 1o @heWHr\RNS Kpethyl or gipylany
-N-ng\\lF//RlS\HH N N N RL6 R16

The compound of any one of claims 1 to 6, wherein Rj3 and Ry4 are, independently at

each occurrence, H or Ci-Cs alkyl.

The compound of any one of claims 1 to 7, wherein A is phenyl or thibphenyl, each

optionally substituted.

The compound of any one of claims 1 to 7, wherein A is phenyl substituted with C;-
Cs alkyl, alkenyl, alkynyl, NR22Rz3, CR24(CF3)s, JR22, or C(=O)Ry;, wherein J is O or
SO, wherein m is 0, 1, or 2; Ry, and Ry are, independently, H, C;-C5 alkyl, alkenyl,
alkynyl, aryl, or heteroalkyl, each alkyl, alkenyl, alkynyl, aryl, or heteroalkyl being
optionally substituted; alternatively, Ro and Rys, taken together with the atoms to
which they are attached, form an optionally substituted cyclic or optionally substituted

heterocyclic group; and Ry4 is H, or OH.

The compound of claim 9, wherein when Ry, and Ry3 form a cyclic or heterocyclic
group, and said cyclic or heterocyclic group is substituted with RyoER2;, wherein Rao
and Ry; are, independently, H, C;-Cs alkyl, or heteroalkyl, alternatively, Rao and Ry,
taken together with the atoms to which they are attached, form a cyclic or heterocyclic

group, and E is O, N, NRy;, or SOy, wherein m is 0, 1, or 2.
The compound of claim 9, wherein Ry, and Ros are ethyl.

The compound of claim 9, wherein Ry, and Ros taken together with the atoms to
which they are attached form pyrrolidine, piperidine, hexamethyleneimine,

piperazine, homopiperazine, aziridine, or azetidine, each optionally substituted.

The compound of claim 12, wherein said pyrrolidine, piperidine,
hexamethyleneimine, piperazine, homopiperazine, aziridine, or azetidine is

substituted with RygER21, wherein Ryg and Ry are, independently, H, C;-Cs alkyl, or
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RI6 ~/~" N\ NRls N NRL6 ~Z2J>-R16 ~J~R16 )~ °~ LN

N NNor NNO each Dalso having up to three R19
wa@asnideent s attached to the ring of D cont ai PCTIYSANS/021124

| east one N, wherein: R16 is hydrogen, Cl-Cl0 al kyl,

C2 C10 al kenyl, C2-C10 alkynyl R20- E- R21, C( C»ERQO

aI K ffteroggzl gfz?élpqtvelgu%%?‘{] ﬁ%l etélrtgn e&%ﬁxl{g })1%19 lah they are

W t freaoRdd, edtal d dychelOsHetdrotyelt gblkpg |and Blik®| NsNRs | msunng eherein m
W th OE:lonaIIy substituted aryl, alkyl substituted
with G kddzol e, al kyl substituted with optionally
substituted i m dazole, or alkyl substituted with

14 nd@h@@onﬁi’oﬁn& of aéﬁgf@)g&fh@ren%z @Qrﬁ' gl is sbdrifeted valniRmbgkn, Ros,

ke s el
a Mld?pae@héﬁ ]he? Al v\ylyﬁryﬂe eﬁ&'ikf atltgf’n?ﬁ'\té V\% ﬁé%and%% t%{ég

at t mgbibel, wiftIDthmaa)rr[sth which oliey et @tacieadcform agryclinogr h]:@S)cyhmc

2006/ 009734 PCT/ US2005/ 021124 R2o0 and R21 are,

i nd&98kdently, H, C1-C3 alkyl, or heteroal kyl, or

alternatively, R20 and R21, taken together with the
15at 0MBe ¢dnpdahg bf ¢lhiay14mdedint e helR,,; ffomnpardidiie] plp@rdlne

heterocycllc, roup

or bfexa%qhé/ e@enrp\ﬁ;@ Fpe@png%,o,rr{o?lpgragge,@zqume%Fe SOT]

and Gis phenyl, 2-pyridyl, 3-pyridyl or 4-pyridyl.

1620. THOE SRR Hﬂ@lalﬁf9 Mere@N8 iPfhetVlaubRitded @it 8;-CMARKERI N
D is quinoxalin-6-yl, pyridopyrazin-2-yl, or

1- (4- met hyl benzy [ e cofrpoun
17of Eheycwuag ﬁ?l%ﬂﬁiﬁr Iv?l?ramr%YS Rkﬁ'@ﬁéth@t?dsw'@la A BBy
al k¥loup.22. The conpound of any one of clainms 1 to 21,
mhereln kis 1l RI3is H and R14 is H or met hyl . 23
The conpound of any one of clains 1 t m@
18 and Tha gongpaangiof clpigt 17rwélerewn%mnséfsulaﬁua4t?ﬁ Wit %EW& éﬂoup
the conpound is 6-({(2S)-4-[2-(4-tert-

jobut srh@ uhd dHhdyeng ohtidiasal o 48 Yilerén MEkNY | pi per azi n- |
-yl }met hyl ) qui noxal i ne; 6-

({4-[2-(4-ethyl phenyl)-1H benzi m dazol - 4-yl ] pi per azi n-
| -yl } et hyl ) qui noxal i ne; 3-
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(4- { 4- [4-(quinoxalin-6-ylnethyl)piperazin-1-yl] -1
H benzi m dazol - 2- yl } phenoxy) phenol ;
W®2(0p40Y724 (4-tert-butyl phenyl) - 1H benzi m dazol paF/ykiops/ 1124
erazin-1- yl}nmethyl)quinoxaline;
phenyl (4-{4-[4-(qui noxal i n-6- yInethyl)piperazin-l-yl]-

1H benzi mdazol 2-yl } ph I angne;
yl} y ) Q gifN //l
] SN

2- b ¥
§®g{d [da_l/ Um pi pe'rs
Nhyl ) qui Hoxa| i ne o[ (4-{2-[ 4
(metﬁgyl sul fony: gggeﬂy: % 1 benzim dazol 4-vyl
}p| «ra2|n1y t hy uillno i ne;
Bt e, f@% €Y
er Zi n . I ) thy /

|soprl@py enyl)-%& H-ben2| dazol
yI ] p| pera2| -1-y }rret hyl )qu noxal i ne 6 ({

,6‘ rt-buty yl) - 1H-
nz\\ gazo?% 16 2- W%S/Eg:( er azi ,IJ\ I}ﬁ%rhw qui SN
Xa Nne 4 [2 (N1 1-Gbutyll henyl) / NJ\
H bezi ni dazo - 2- met hyl pi per azﬂﬁ -yl } :

met hyl ) qui noxal Hl;h ;1 N, N-di et hyl - N- (4- {

4 [4 (qui noxal i nR@-yl met hyl)p| perazin-1-yl]-1
|mdazol 2 yl }phenyl ne; 6-({

(4 1 tyl ph __y1\ benziNf
i Gy oy ey - @Q
6[(4 {2[5(rrethy|th|é)th|en2yl] "1H
benzi m dazol - 4-yl } pi perazi n-1-yl ) net hyI]qU| oxal | n

, - [ 4 006/ 0 /US
%mﬂmo)é.nuw&rbe ldadol -4 N >:O
} pi perazi n- 1- yIynmethyl ] qui noxaIWne 6- ({4 3

[ 2- (4- met hoxyphenyl ) - 1H benzi m dazol - 4-yl ] pi beer azin-1I -
yl }met hyl) qui noxaline; 6 { [4-(2- th| en-2-yl -

Rie
H benzi m dazol 4- yI ) pi er azi FW\N
| noxal qq GQ& j /j; I
e Aite3- y @k béhzi I16 - |perazN yI;met 71

qU| noxal i ne; 4-{4-{4
(qui noxal i n- 6-yl net hyI ) pi per azin-1-yl]-1H benzi m dazol
-2-yl }benzenesul fonam de; 2-nmet hoxy-5- { 4-
eac{h43 EY P tﬂ“t ¥ Rimtibyriyepispesdhzd to-the ring b D-cdntaining at least
benzi m dazol -2 yl }phenol;
OH‘BN[ (4 {2-[4-(1H pyrrol - 1-yl ) phenyl ] - 1H benzi m dazol -
whélle .pi perazin-1- yl)methyl]quinoxaline;

{4 2-(3,3-dinethyl -1, 1-di oxi do- 2, 3-di hydr o-| - benzg
R1¢1h|'h§qlrogen Cl—Clo alkyl, C»-Cyo alkenyl, C,-Cyo alkynyl, Rao-E-Rz1, C(=0)ERy0, ER,

N )893/2'1 ((5%5;(? éﬁﬁ]}%@%%ﬁbsﬁaﬂ%ﬂﬁk Ip?én‘édql'ly s I}ZIHFYI é}y )aﬂ&'éd?;@tltuted

w1ﬁ+d@enﬂallmsdta;nojted4a1w1] alky? sulﬁtmhremlemnycmmop@rya@mbmutbd aryl, alkyl
ul.nox
suls e M P Re T Ui Y AP b izl ol

sulyslu}&éd)\ﬁirﬂﬁﬁlﬁ&el yl ) met hyl ] qui noxal i ne;
(met hyl sul f onyl )t hi

Ribis Enzﬁm@a%mce a1, GoiGeplkstivh Co-Gyp ylm%ﬁkﬂalm%%r i ne;

4-{7-[(3S)-3-
(Cﬂ{z)NC (%N?%Yu no>(<al |{n Es(yl )rret hyl ) pi per azi n-
Rik rs)GQzRid-ICb:efﬂl)NRmbbamlSO&Ryol; } phenyl ) am ne 6- ({ 4-

Rupfegb GO St on RGPl T et dter wie
thétatbifts foowihiBIOMaY hﬂé'aﬁadhleﬂfﬁbimy 11 rylip ef Hciterﬂeydhc -g;dub -1 H
benzi m dazol - 2-yl } phenyl ) et hanone;
6-({4-[2-(5-tert-butylthien-2-yl)-1H
benzi m dazol - 4-yl ] pi perazi n-1 -yl }met hyl ) qui noxal i ne;
2,2,2-trifluoro-I|-(4-{4-[4- 128



(qui noxal i n-6-yl net hyl ) pi perazin-I -yl]-I
H benzi m dazol - 2-yl } phenyl)ethane-1, 1- diol;
wa 26009838, 3- hexaf | uoro- 2- (4-{7-[ 4- (qui noxal i NPGFYk1v8%/021124
yl) pi perazin-1-yl]-1H
benzi m dazol - 2-yl } phenyl ) propan- 2-ol ; 6-{

Rao %.?f{i ;Qg_%g ﬁ%ﬁa%q@é@t;y;ﬁbr% %l_éslp{g} pr heteroalkyl, or alternatively, Roo and Ry,
takdrr th et RAihthelasak ro/whith e 8feddhdirell-form a cyclic or heterocyclic group;

yl ] met hyl } qui noxal i ne;
m i90,X r £:2- (4-tert - but yl phenyl ) - 1H benzi ni dazol - 7-

nls)d ](lpi ?Zg’whn[; )(/|4} tmétrthyl )i m dazo[ 1, 2-a] pyri m di ne;

XlsttlyRmhexrﬁ(D,a 1H benZ| m dazol - 7-yl ] - 2- net hyl pi per azi n-

NERA 1,25 al j m dj ne; .

E oD 0 e L GRSyl A Btiol 5 GBS 7- 11 pi p
erazin-| yI }methyl)-3-nitroi mdazo[ 1, 2-a] pyri m di ne;
2-(4-tert-butyl ph 4- 4- .

20.(; g sompeimaL PRy PRSI ot NPITR SRy S 1+ b
in[zﬁ(}?dg&é%ﬁzﬁi O%(Iéz‘%hyi@%%"ghr@% %rgm)l/%) nmet hyl ] pi pe
razin-| - - 1H benzi m dazol e;

21.0. (']al1qc9frmom%f|apy]@mmf)clm§ 1 to 18, wherein D is C;-Cg alkyl.

(3S) - 4 [ (5, 7-di methylimdazo[1, 2-

22.8] F@o&dvd(f)aﬂfgﬁ%flaﬁmmm mhel%mzisn k b B ARG RH or

i m azo ert- butyl phenyl) -
[ ( 7metbylhyl i mi dazo |
1, 2-a] pyridin-2-yl)methyl]piperazin- | -yl } -

b
23. e?ﬁﬂe{?g?l \gxldeoflag%one (ff cla}m? z éo 2 WherelnhR1|3 and ][{t;7 rr}é't hyli m
i dazo[ 1, 2-

24. 3] pliei adimpomddfielaithyil Vherpiarteer¢amppuyd is-61(ASeA AP ol e;

out YRR e MO R B YRS e o

nmet (11 yJ [2-(4rettiplphenfyl) A1 2 banlzi i ot ndglpberazar bel awihyBuinoxaline; 3-

2- éﬁf{tdf%iﬂﬂ‘jlﬁ@{ah&%)a%ﬁéy];&\ i’?{aglﬁ lafig%leimmuﬁz&[zl 2-a] py

EAR) hét; 6-2F4(0 (41&21)(16}@1@1{311) mnayﬂu@;hﬁmw% lpiberazin-1-

ben2| m dazo razin
e YIS PRI P R (e Kol Sybmofhhmieerazin | o) 1H-
4 hfen&l ?a‘%f (o] *_Qm)ﬂén[? ﬁ@bﬁ%ﬂon%"h enpl @tae.wéyrpﬁewlimper az

azo[ 1, 2- a] pyrazin
3 {Man[mml@uok -epil- 2bructwlpipemgzin)1 1ll}ltnbélmqummh@¢ 64(4-{2-[4-

yl ]Gne?a'rls f‘iﬂwdgﬁ]gnﬁ'iol)p{% rpzl?Tm%'z_(')ﬁ lﬁl §1%18éﬂ\2q§ 12 yl)?neh(yﬁq{unoxahne
berﬁt[(m{dé[lQéthﬂstohpﬂ)plﬁhﬂZ—llH=any1h1)1dimbh4#blﬂ}pibeﬁﬂzilny]l pyrim

di l
T Pﬁ‘eﬁl’éﬁgﬁéll@g‘owl%t??%‘*)[& i@ é%oggqpﬁ[p&lpny%f%l Reshduol4- 4 (1
{4?@&%@?? }%ethy%qﬁlﬁoiﬁﬁlte élf{tm)pilfm t}:rt‘aautylphenyl? lHl

1H i'm dazol l) ?/ I perazin
1be|1:1|zmb@q1,e_) MH@Z@ptbylplperazm Jmethy )qumoxahne 6-({(29)- 4 [2-(4-
[ .
t%rt El )}{]ﬁh@“%}é?%%%ﬂ%@da? 1{44 ﬂ_ %éﬁé’t?ﬂp%l:raﬁﬁ 1;-§T'}Iq@t¥19f)qu4noxahne,
2 (N-N élEﬂl-bet@-l{Hﬂé-mqﬂlﬁGmh{l-ﬁ i 2thpigpibsrhzin-1-yl]-1H-benzimidazol-2-

|1|: jlll b(e&y aél?.lfle &Eé) Hﬁh )ﬁ)—)tc@te gut%zlpﬂenyl)yll} bél'n%ntﬂ%azoll g‘ yq]a5 °
4- {éth&lél%el}ﬁhhmmﬁn&ﬁmyxhnolxﬁhﬂmq@azm EsSmskhyitRiohych2 g1 H-

zin 1H benzi m dazol e;

2- (bpniapdazpld-yl) piveiaging - MDm({thyl]qulnoxahne 6-[(4-{2-[4-

(3R)-4-[ (2-ethyl -5-net hyl - 1Hi mi dazol - 4-yl ) et hyl ] - 3-
nmet hyl pi perazin-1-yl}-1 H benzi m dazol e;
2-(4-tert-butyl phenyl)-4-{(39)-4-[(2-ethyl -

5-met hyl - | Hi ni dazol - 4- yl ) mghyl ] - 3- net hyl pi per azi n-1 -
yl }-1H benzi m dazole; 4



{ 4-[(2-ethyl-5-nmethyl -1
H i m dazol - 4-yl ) net hyl ] pi perazin-1-yl } -2-(4-
wo swpoapyd phenyl ) - 1H benzi m dazol e; PCT/US2005/021124
4-{4-[(2-ethyl -4-nethyl -1H i m dazol - 5-
yl') met hyl ] pi perazin-I-yl}-2- [4 (et hyI sul fonyl ) phenyl ] -

hﬁ(ﬁ}%@gbgﬂoﬁj _%{})3}1?}%{%)% ITIHdﬁcé )2[ 1p?raz19-| }}%eéhy[l]ﬂumoxahne 6-({4-
(i qgﬂﬂwﬁybﬁdﬁwil}Mbﬁﬂ)ﬂllﬁz&lﬂ—gﬂp@bﬂlﬁdzﬁ}Iﬁethyl)qumoxahne 6-
I mdaz

4-{A4-[(2-et hy| I
5- y{| [4}%{1}4@)} % ﬁ bfé—,bglqumldfzg}ﬁ yl)plperazm 1-ylJmethyl }quinoxaline; 6-{[4-(2-
}- %h{g:ﬂ‘3@@@8%&%1?%@%@5@@%&&1 11§7h199cﬂﬁl'}£ﬂ19&%9ﬁé54 (D[R

di et
H- i (qivdesedin- @ylme)ln‘bplpyﬂappflpﬁ] a]zlrh¢nz1m1daybl 2-ylYhenizenesulfonamide;

Ze?lzl n?&lg glt{f}l%d' %ugn? PX ? glm%%}}l%%r Zh ]yp]I 1p% Peénzzlmmazol -2~
1 Wi }ph2ndl46-{@s{o- [b&QIHlpphelﬂnyD)pHddy@HHZbdﬁkﬁiﬁdﬂbE4 yl}piperazin-1-

o R HBr S A3 rydimehile D kionisteed it bonppthien-
ber@gl 1ﬁa'ge%ﬁlldaaoﬂﬁyﬂﬁb&razlﬁmyi rﬁ&ﬁﬂ?@&m&al{m 6-(( QR 65)4-12-4-

i'm dazo hyl ] pi per
az|tg1:t ~puty lph n}i) m@émmn%gdﬂoylﬂ}Z 6- dlmethylplperazm 1
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yl)methyl]piperazin-1-yl}-1H-benzimidazole; 2-(4-tert-butylphenyl)-4-{4-[(5-ethyl-1-
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26.

conprising the step of admnistering to the patient a
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1H-benzimidazole; 2-(4-tert-butylphenyl)- 4 {4-[(1-methyl-1H-pyrazol-5-
yl)methyl]piperazin-1-yl}-1H-benzimidazole; 6-({(2S,68)-4-[2-(4-tert-butylphenyl)-
1H-benzimidazol-4-yl]-2,6-dimethylpiperazin-1-yl}methyl)quinoxaline; 4-({4-[2-(4-
tert-butylphenyl)-1H-benzimidazol-4-yl]piperazin- 1-yl jmethyl)-1,3-dihydro-2H-
benzimidazole-2-thione; 4-({4-[2-(4-tert-butylphenyl)-1H-benzimidazol-4-
yl]piperazin-1-yl }methyl)-1,3-dihydro-2H-benzimidazol-2-one; 5-({4-[2-(4-tert-
butylphenyl)-1H-benzimidazol-4-yl]piperazin-1-yl jmethyl)quinoxaline; or 2E)-4-({4-
[2-(4-tert-butylphenyl)-1H-benzimidazol-4-yl]piperazin-1-yl }methyl)-1,3-dihydro-

2H-benzimidazol-2-ylidenecyanamide.

A pharmaceutical composition, comprising a compound according to any one of claim

1 to 24; or a pharmaceutically acceptable salt thereof and a pharmaceutically

acceptable carrier. .

A pharmaceutical composition, comprising:

a compound according to any one of claims 1 to 24 or a pharmaceutically acceptable

salt thereof; and

an additional active agent selected from the group consisting of at least one of

androgens, estrogens, progesterones, antiestrogens, antiprogestogens, testosterone,

antiprogestogens, angiotensin-converting enzyme inhibitor, angiotensin {I-receptor

antagonist, renin inhibitor, bisphosphonates, growth hormone secretagogues, Sa-reductase 2

inhibitor, a Sa-reductase 1 inhibitor, dual inhibitors of 5a-reductase 1 and 5a-reductase 2,

antiandrogens, alpha-1 blockers, growth hormone, and luteinizing hormone releasing

compounds.
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217.

28.

29.

30.

31.

32.

33.

A method for modulating the activity of a Gonadotropin Releasing Hormone receptor,
comprising contacting said receptor with an effective amount of a compound or
pharmaceutically acceptable salt of a compound according to any one of claims 1 to
24.

The method of claim 27 further comprising determining the activity of said receptor.

The method of claim 28 wherein said determination is made before said contacting

step.
The method of claim 28 wherein said determination is made after said contacting step.

A method for treating a patient suspected of suffering from a condition associated
with excessive Gonadotropin Releasing Hormone receptor activity, comprising the
step of administering to the patient a therapeutically effective amount of a compound
or pharmaceutically acceptable salt of a compound according to any one of claims 1

10 24.

The method of claim 31, wherein said condition is prostate cancer, endometriosis, -
uterine fibroids, uterine cancer, breast cancer, ovarian cancer, testicular cancer,

primary hirsutism, or LH surge.

Use of a compound or pharmaceutically acceptable salt of a compound according to
any one of claims 1 to 24 in the preparation of a medicament for treating a patient
suffering or suspected of suffering from a condition associated with excessive

Gonadotropin Releasing Hormone receptor activity.
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