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PROCESSES FOR PREPARI NG SUBSTI TUTED PHENYLPYRAZCLE
UREAS FI ELD OF THE | NVENTI ON The present invention is

wdai2omoses3st o processes for the preparation of PCT/US2006/002721

substituted phenyl pyrazole ureas that are useful as

5- Hito SBSHLROR YRAASTE ORE
of T CRSSOROR HIAIRG SR ATY PRENES L BReas
prot ei n-coupl ed receptors share a common structura

notif. Al these receptors have seven sequences of

bet ween 22 to 24 hydrophobic am no acids that form
FaGen Off BHE INVENJAON each of which spans the nenbrane.
The t I
A no BT I iy ol S ArEReL Bbfebl it e A Pl
ahayipyreeele wieastharerisefiteas e Tox sayotonin ecceptomaaialatan$ for the treatment of
gisfge Of the menbrane. Another |arger |oop, conposed
primarily of hydrophilic am no acids, joins
transnmenbrane helices five and six on the
BACIEGROUNIPOF T D@YEATONENDr ane. The car boxy
term nus of the receptor |es intracellularly with the
armi no GrEpteip-serpladecepiers sheteramowition btarctusphotf. Alkthéss receptors have seven
E Q&Q&t rbltent20% izpd?/er !

as0 th eenc ar boxy oke)friﬂrﬂtﬁnrﬁ1 8[%10@? rcl1 % glfgt;fngt;ﬂ S\ésein%%g A ﬁehg‘ s, 4 of which
8?36% ¢ Wembrane: de rrgnsm@:}brar@élehc@ arg jptheddy strapds@f pmind edidshaving a
hat lobﬁ‘ye@w&-ﬁ% fin@hd Fifilin nk%ﬂf&e RO oe%rfc@ﬁular side of the
condi tions, G protein- coup receptors exi st The
BEPPrapg ol el aiger leqpusanippier erimprdy weierrophitc athing embnbms
FhidinBRbife ek ﬁ{fér'ﬁﬁi IR the FacdIIBLLANS the ?ﬁeﬂﬁa?a ?nﬂle Wboxy terminus

"active" state. rec%ﬁtor I'n an 1t nactive state I's

GHAweeePtop ligsimigacelylegly with e prsime tarmpings intheconsatelbdar opace. It is thought that
ﬂ@ﬁ&b}ﬁ@dﬁnﬁ@h@%é@ @i%: ﬁmd%lxbéscweﬁ gé %l C‘Elllii) ‘LCI ql §r1 s, 119 Q?& %tﬂ g'le@&'oteln

receptor confornation to the activeé st

p@ﬁ%&&ékb@SﬁﬁénQG%ﬁ@Shﬁﬂﬁﬁﬂh%bWWWﬁyuéﬂ@ﬁ%#oduces a
bi ol Oglh&e@bh sﬁ)ﬁ]@ﬁ%‘ﬁ%ﬂdﬂﬁnﬁ eLROLRL oﬁﬁéﬁr %ﬁﬁlts@gétl]ﬂ hE gelllngembrane in

an_active state an endogenous

%@@H‘B SIWEROWP Siffereniydatey or @@togmtlom 9@‘(‘3’0@?11’@@ stat gudand'ggtive” state.
IAREdeptel 10 8n RdtivE Qhte XIS ViRl 16 thel i8R 1t Qansduction athway to produce a
nodi fications to the am no aC|§ sequence 0 %é)

Plé]é’é]ﬁ% SFPPER\Gharsipathensceapion eqniarmation|io e adise stae sltoas fihkageto the
thRORES] ﬁéﬁw@& ﬁ&c%r&cﬂ&gsgﬁ)%cgﬁcs Jiese neans effectively
stabilize the receptor 1 n an actlve state by

si mul AfFasRfot ey heptrbilireddt angotivegtatecbylsh Aeflogmousdightiveor an exogenous
EREBNIgMRd. R&eﬁm&b\%ﬁ&s' s8¢h 2R YnchbGdd vt &@B@Iulsﬁgf Qéﬁetg tn;;,od1ﬁca’c1ons to

%gans is. ternmed "constitutive receﬁt or act

amigp 874 squpnca efitrenepiar rovidn avansethar pn Z;gﬁndeeto S@blkiﬁ)the active state

ednBor@htion MRS Adhs &feé%ly@fabﬁkaqﬁ@xte@e:p%‘f pURL&d. L&E 89 glﬁ’l[ﬂ%tmg the
t to ay a rolfe I n process

rot.onin |s t hou
?f%‘?faﬁ fadigqng bindimg iq rg@re%@@r Mﬁ]ﬁgﬁlon by such 11gand~1ndependent means is termed

“constitutive receptor activation.”

Receptors for serotonin (5-hydroxytryptamine, 5-HT) are an important class of G protein-
coupled receptors. Serotonin is thought to play a role in processes related to learning and memory,
sleep, thermoregulation, mood, motor activity, pain, sexual and aggressive behaviors, appetite,
neurodegenerative regulation, and biological rhythms. Not surprisingly, serotonin is linked to
pathophysiological conditions such as anxiety, depression, obsessive-compulsive disorders,
schizophrenia, suicide, autism, migraine, emesis, alcoholism, and neurodegenerative disorders. With
respect to an anti-psychotic treatment, approaches focused on the serotonin receptors, these types of

therapeutics can generally be divided into two classes, the “typical” and the “atypical.” Both have
1
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sl eep, thernoregul ation, nood, notor activity, pain,
sexual and aggressive behaviors, appetite,

woewrspdegener ative regul ation, and bi ol ogi cal PaytUsSe®6/002721

Not surprisingly, serotoninis linked to
Bﬁﬁ POBlYSERLRGEAL t}@fgglg hikd 19 tde mﬂacht gﬁf& feia¥ed side effects (extra
depr éssi on, obsessi've- conpul sive
@@ﬁ@@@lﬁm@mﬁa e gudipcsnr@elﬂnmwg@@prnng @camﬁfel; mewmsmtsqtc) Such side
?g%%g%t th(tﬁfght gﬁﬂgﬁgﬁ%{eggﬁﬁg{éﬁgﬁééu}égst %ﬁg&g %‘[ﬁ othgyr%cegtors such as the
frepsdopangpe Phescepiar ét fbﬁmgrors@@@bma(drv@y Tllrﬁe@“@e,tay pepica freatment is
R
DRLE o BRoBRARh A ope s Sl bt Pl consdered an atypica
H@WE%ﬂPPstychotlc effects, but the typicals also
i nclu g&ot@fﬁﬂ ?&gﬂt&r@% dﬁﬂfe@ fntd ﬁ@{fe?lts%arﬁlk gsere%y & %tag 5 &—ﬁxﬁﬁough 5-HT
pyram dal syndrones . | p-s ton *
afupiig é[heqeéébfﬁﬁlﬂlﬁar?@vmmdw EItQﬁ)lbty@scFDrsxauhealeeﬂt 6415 subfamily is
afvRled ARUGRL re&éﬁtolP §Jb eL§ 'I-ﬂ{z g I—W anf Shﬁ 2c dﬁ 5 -HTﬁC receptor was

interacting w er redeéptors, suc

éE?b‘é?ﬁt?f’eanézlonf@d@ M&?v and ghethymam§-Hil o rsctephomv@l ﬁrsp #bhtedynd cloned in
Tower ehQE Bvo BRp@BEURI tHﬁJghtItS ﬁ%é@fggf 5cﬁorpgi%£ﬁfcﬁlggeﬁlc drucgs Additionally,

Hal operi dol is consi dered typi cal anti-psy
anieporipty todhi TH Tiagng @'ﬁg‘udé‘?eé@marﬁ betigypd todke useful in treating depression,

aidicty, BS YR NG eatiwE HRSARL N receptors are divided into
seven_subfamlies, referred to as 5-HT through 5-HT7,

i ncl u%“P%Oﬂ ‘Tll*ﬁé@éené%mﬂawﬁ lektaessian ef 4 {wnetional cBINA dew envitding the entire
ﬁlhﬁ@dn\/’a‘pmm T c@ﬁtoﬁ(’ﬁm&m ihee §ng'ec%gt%f)%gﬁ ﬁ% f}éﬁe gﬁl}ééndf)eﬁTz A

into three receptor subt ypes

Eogrios et dpprsibed ivd hS SRakiNpe. 438357 end iedd 0 2. respedtively aMetitions of the
aiidg b eahs dift}ﬂe%tEqun& hes ce'éfoEEr b&G S toﬁéd t‘é@e%d to
first isolated and cloned in se two ece

SOEITHNG Ggatipmotskese Frecniprs & HTZAa@QSPblﬁ? efal. r(é%@&cyﬂé)g?@nl c
NEd+@ienddAhist-h Q5 ab 6591 @BIAGY 'ﬁeﬁjic?t ﬁaglst Re ?rﬁ{ Hef 1\@%996{1S0czety for

g_FWZC rece tors are believed usé I ntreat
Qﬁ?sé%?ed#’s TS LB 090185 54d Hgmick- Daalﬁd( ehtth ﬁQ9B|JSN¢Zdeqhsmlsﬂy 69(3):
ime).ation, characterization, and expression of a

functlonal cDNA cl one encodlng the entire human 5-HTic

r ecept®B! Palsw kmedwaters of seoteninreaptorslapbesn shaxmdo hine a variety of
ebhpdubec Wl@d’ﬂloﬁg dldi? '

Pat . b 4, 985, 35’% e E,E%%iﬁg%‘zn?%?g%pﬁl gggfgvlgfey aBove,
M&O{ﬁf}g&h thegstis prnengaing pershionise prepasasion of edveporets th:a.t pifiZiodulate
@fforiplecdptdrtl 2fhe e 8RELS

constltd?lve acﬁlvatloﬁﬁg?§¥§g2§§§§%g%?%%gﬂ?%guﬁg%ﬂmh%ﬂmr
@ﬁ@%y, C. et al. (1996) Societyfor Neuroscience

Abstracts 22:699. 10, 5-HT2C. Herrick-Davis, K, and

é@“@g@ﬁ ﬁé9963 Soci et yf or hbur030|enceAbstracts
HVENTAO- Davis, K et al. ( 1997) J.

'\'euronﬁqmsa{tﬁﬁfv&% ded 3R)esseSnH! S

of serotonin rgcepg%?g hg%éﬁgeenI%%%ﬁ%ﬁ%ghﬁmﬂ@gﬂﬁﬂ&ﬂmin_

variety of therapeutlc appl i cati ons sRi€h as for the
' es fRlpsied eve.

R1d

@

wherein constituent members are defined herein; comprising:

a) reacting a compound of Formula (II):

2
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Accordingly, there is an ongoing need for the
preparati on of conmpounds that can nodul ate serotonin

woeows@8sm3s. The processes and intermnmedi at es deBcriusame6/002721

are directed to this and other needs. SUMVARY OF THE

| NVENTI ON The present inventiongprovides processes for
preparing conpounds of Formyla (1): wherein
constituent nenbers are defffnee Rl n; conprising: a)
reacting a conmpound of For nul § ):with a conmpound of
Formula (H): wherein Z i sHCyuat e group (- NCO)
or isocyanate equivalenN\ H I ea ?%rning G-8

al cohol solvent for a tine anpgd Under conditions
suitable for form ng said conp d of Formula (1); or

th%%ggghﬂgoﬁﬂgggggﬂgp of Formula (I1) with an

I socyanat e- gene reagent for a tinme and under
conditions suitable for form mlf a conpound of Formul a
(TLa): wherein Y is an ispyapat ergroup or isocyanate
equi val ent; and reacting sal npound of Fornula (Ha)
with a conpound of Fornul a 4Q ak la) in a Uea
Forming Ci -8 al cohol solvént for B'tine and under
conditions suitable for form R said conpound of
Formula (1). The present inve@)on further provides

- £ e [ ounds, of Farmula_(I1 )
e B R O B R P et n & Chea Forming ..
tlpaio! sobvsniciora tiRGuidgmder canditions puitable dri forghigl Qiiomdeehd NFormula
hﬁoﬁ; or PG and RN together with the N atomto which
they are attached forma cyclic amno protecting
group?) wi t1saciing acpuipduod ofFdriniie (Hnith ntliescya@fdich b reagent for a
Sl f.Qka:& 1: g c ound of For nmyl [1).
T e Bl R e S P Bl it Beds 1 o
preparing conpounds of Formula R'V) conprising
reacting a conpound of Formngd a :

(IIa)
wherein Y is an isocyanate group or isocyanate equivalent; and reacting said compound of

Formula (ITa) with a compound of Formula (Ia):

R‘Ib
R12 Rlc
HoN R'd
R1e
(IIa)

in a Urea Forming C,_g alcohol solvent for a time and under conditions suitable for forming said

compound of Formula ().

The present invention further provides processes for preparing compounds of Formula

(XD comprising reacting a compound of Formula avy:
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with a hal ogenating reagent in an am de solvent for a
time and under conditions suitable for formng said

woanpmsmdsof Fornmula (1V). This application i sPCelUa2@®d002721

to US Provisional Patent Application, Serial No.

60/ 647,613, filed January 26, '2{@05 which is

i ncor porated by reference |p i IS en&lrety BRI EF
DESCRI PTI ON OF THE DRAW, R L shows t he XRPD of
nmet hods of the

the crystal form prepar
present invention. The ¢f S refered to
herein as Form 1. Fing@ ? shays tihe DSC of the
crystal form prepared by _Jﬁﬁho of the present
invention. The crystal formisavgferred to herein as
Form H,.DETAI LED DESCRI PTI ON The present invention is
dlrectéﬁ o processes and internedi ates for the
pr epaiPélis emamiho prolsting dibpdaganeny! pyrazol e ureas t hat
are u afqheas 5- HT2A serotonin receptor nodul ators for
the tredtftent of disorders nediated by 5-HT2A
S er ot onP@ aﬁdaklémgﬁher@imrt&sls bidth t8 AE{ch khed Gel avthdh¥d S8R c3Sic amino
rdaﬁ central nervous systemdisorders (e.g.
enenty 4, agltatlon or a synptoms thereof, behavi ora
di sor d&eﬂhSin agié Yot B OiaRSInd MdgAEUnGitioNs sMEDIPBY ﬁﬁﬁfﬂF Said QJnlrtQ)und of
99H1 alpsych03|s excitative psychosis, es de
oure 3 s syndrone, nmani c di sorder, psychotic
di sorder, schi zophrenia, acute schizophrenia, chronic

schi zophr en 10 eni a and rel at ed
di sor def gresenﬁav%%n ﬁ"fTEg)pr(PVé%F BOGRPSES AU PE PR scoF s of Formula
() gomprisdngoeetityg acdngloyndfFensga (Wyyocar di al infarction,
transient ischem c attack, angipa, stroke, atria
fibrillation, platelet aggregalion, reducing the risk
of bl ood clot f ormati on,_, aRid $ Rﬂe), sl eep
di sorders, asthma or syﬁpt 0 m eof ,
di abeti c-rel at ed di sor deNs_a Z -NLPQe Exanpl e
processes and internmediNt e of the, resent invention
are provided below in Sckehes R° anB I'l, wherein
constituent nenbers of the co unds deplcted therein
are defined bel ow. Schenme | ureaformation

UHB afelpgraptingricagen dnen qnpifqsodvent fora time puiondefeotditions suitable for
ﬁﬁmﬁ@gmg@mg&ﬁnggpwﬁggg;ﬁbocesses such as are
exenpli f Schenes and Il {supra), that involve

conpotid §P18‘Fat¥°6 isrralated tq U§ Provisiopal Petantdnplication, Sefikl M. 60/647,613,
ﬁTE&')Iﬁluary 26, 2005, which is incorporated by reference in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the XRPD of the crystal form prepared by the methods of the present
invention. The crystal form is refered to herein as Form II.

Figure 2 shows the DSC of the crystal form prepared by the methods of the present

invention. The crystal form is referred to herein as Form II.

DETAILED DESCRIPTION
The present invention is directed to processes and intermediates for the preparation of
substituted phenylpyrazole ureas that are useful as 5-HT,, serotonin receptor modulators for the
treatment of disorders mediated by 5-HT,, serotonin receptor expression and/or activity such as,
for example, central nervous system disorders (e.g., dementia, agitation or a symptoms thereof,
4
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and (V) or salt forns thereof, wherein: Ra, R b, Rc,
Rid, and Rle are each, independently, H, halo, cyano,

wai2o0em81333- 6 al kyl, C -6 hal oal kyl, C2-6 al kenpCT/US2006/002721

al kynyl, OR7, SR7, SOR8, SR8, COR8, COOR7, OC(O RS,
DEISLL ST, SRR SUPb pENISY, b S RS0 g
myChqereGﬂss dfdﬁ TP@I“Q“%WMHCNID@, nfRhig d&nnﬂeleWchCFﬂccﬂlsarwr E&}nkophrema
t

R R A, A Dithd, OS ARSI B Rl ol "eha e
bke)fqagieqyawlavdmdeé? G @y ehrondrk gitery diseaps, muhmrfhalnnfeaudm ﬁ’ﬁnswnt

I
AORE kP ot ke, e K BMhadcaeo AN liin} B ppicof blood
glotferagiey, andthedike) ﬂmyilso@ers@stMna@asmws theredfodiatreticheslated
@Sorgerggl{@&hgﬁgeboxam de, C2-8 dial kyl carboxam de, G -6
al kyl sul f onam de, -6 al kylsulfinyl, C-6
al kyl Eﬁﬁmﬁm}gfpceS@ argl inferyediates pide plasﬁnnmvenﬁlon @re provided below in
adis X
carb %(lg%;anﬁgl a‘{% 6%63%&%)“ y aﬁy‘iﬁ%%%‘@ﬁ, X%‘%—t egl%'éfem are defined
bRAPWal koxy, Ci -6 hal ot h| oal koxy, C -6 haloal kyl, C -6
hal oal kyl sul fnyl, G -6 hal aghkybgul fonyl, hydroxyl,
mercapto or nitro; R2 is G-4 alkyl; R3is F, O, Br
or I; R4 is halo, cyang itro -6 aIkyI G-6
aIkynyI -6 al koxy,
1, G(OR12 ,
in said 6 al koxy
. one or nore Cl-5
enyl, Cl-4 al koxy, G -8
vl ami np7 CR<8 Rical kylaming, G -4
al kftTarpdXani de, C2-6 al ggnyl, G- al kyj sul f onam deg'b
G-4 alRylgyl finyl, O-4 gyl sul f omg! , RS Ria Ric

acle ~pAc N(I_?Xy’ .;\

t hi oal koxy, " Ci -4 al kyl ur el do, amﬁifo, e 0

al koxy) ¢ &rbyamyt-jorrag boxamfde, car baxy ano, 1d
cycl oal kyl, "@&e# di al kyl car boxanide, r[}'% GN2 R
hal oal koxy,_.Ci - hal oal kyl ,' C1-4 haldal kySsul i nyl_l' R'e

G -4 hal oaI3<yI sul fonyl,

GR% halothloBfkoxy,ggydroxyl,

Rfituted with )to 5

dependent occurrence, is

3 Cl- 6 hal oal kyl

Xy, SR11, SOR12,
R13R14, or C3-7

OXy group is

optlonally s bstituted wth one or nore Cl-5 acyl,

Cl-5 acyl oxy, C2-6 al kéfSAo™é4y al koxy, Ci-8 aIkyI

Cl-6 al kyl am no, C2-8 di al kyl am no, Cl-4

al kyl car boxam de, C2-6 abh%%yl Cl1-4 al kyl sul f onam de,

Cl-4 alkylsulfinyl, Cl-47a yﬁéulfonyl, Cl-4

t hi oal kgey, Ci-4 aIkyIureldo, &M no, (Cl-6 RS

aIk%%y)carb%gylﬁd@anwaiglﬂe, arbgﬁy,dgma&ﬂmzc3¢@ RS

\

—
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cycl oal kyl, C2-6 di al kyl carboxam de, hal ogen, Cl-4
hal oal koxy, Cl1-4 hal oal kyl, Cl1-4 hal oal kyl sul f nyl,

wQ2eob/08ed3sal kyl sul fonyl, Cl-4 hal ot hi oal koxy, Rg@sxk/002721

nitro or phenyl optionally substituted with 1 to 5

- o Ko Bl St By PR et e g7 rSfonced o
SCiemed X adddf (spama), rthnt lml'bléfﬁerﬂpoahdsxdf Faumultes (1) I @kay, (1), (Ia), V),
3@Jﬁ§o¥$alt(fonﬁs4here e%car bonyl, Cl1-4 acyl, Cl-4

S A ot ar b (C1-4 al | cyl ) am nocar bonyl, or
di (ClRZt‘ RIPKBT, )td?murhk mbcemhl infpemdedthRH] halb ey@achitro, Cy.s alkyl, Cy

hﬁgﬁ%& %g( %yl’a(lﬂr?y ir%y?ﬁ ar ygﬁz ﬁ%{é% aryl, %3&90&2 &:(O)RB NRRY,

cgrbbqyallykgﬁtl,oneﬁlyiubmmtad ibg dnde@trereR e Im&irdcyd:lyl aptiytlady kuphtituted by one
l.al k [ 1b i oaldayl ) alak

I RBIE il e Rl RS R ok B SR oo i earbon atoms

itmwtﬁplethdgme Ia'gta,chdedl fofﬁt a Blsed (Rsyyl cycl@tlkﬂ gtvap oafukad Cs.; GBReBcycloalkyl

al k l?eﬁellfl eacg gsau kg@b%!g%l en?slt erdlo %%h%n}g’? i_gf?)%ogﬁlkyﬁubsﬁtuted with

kmd: et ¢ ol Cy.6 a(omxy Gy elkog) eya thinblkydy, cakrﬁoxszde;mgr ed

aﬁ?’%a B g}li‘g F %&1211%%0%%&1 8’% aﬁcgqrslg%o&glgﬁi\é (),‘ nlkr}]/ghlﬁ%rfl, Crs

Ial’kdbpiﬁ)l‘nldbmi l; glkyhhi,eldGJ anBng Cké/dlkyl@n& Gl IdﬁlkylamnﬁZC& alkoxycarbonyl,

a I

T bygn Bl ST B bty oy emiadi e ploation. Ci

Qlﬂgalkylayﬁriydxéﬂlk ilhlydk)ﬂgullfpn}(l,ﬂtyaronﬁmna‘cmﬂo or nitro;

heter % yl)alkyl (G -8 al kyl)carbonyl, (G -8

hal oa garponyl , (CI 8 al koxy) carbonyl, (C -8
hal oal&m@ﬁ&,@rt@ohyl (G- al kyl)sulfonyl (G - 4

hal oal e¥4 P\}ﬁ% &%@yﬁlﬁ@% M{yls L(IJ f gﬁﬁallﬁ] 0% R%cen%t ?;a yl, Ci¢ alkoxy,
fSBr trS@Rgr SORETISEIRY QAR S(O)RIZINR/R IODGp; cylajbalkﬁlnwherem said Cp¢
Sﬂ(k%x n%rlgt’lﬁe %f?goﬂgpg gﬁ%ﬂg@@ wlt¥ on%;| 9 rg(r)rgg Fc;X C% 5.?cyloxy, Cy alkenyl, Ci4
elkokn &l k plkyl, 5.7 aliglaingroe 6. héalkylamylol GaJ Mkzylcarlmxymalb,kws alkynyl, Ci.4

Hﬁ(ﬁrgtrilgo?{a}%é}a%l Féﬁl aﬁf 1, Qly al?cgllshrci{%f i0a korcy, {r%rﬁﬁ%{ureldo amino,

K@d- so@kd«y)cyxbamb,ocaﬁbo,xa@@e @r’ta)b(k,oowl)({; 6(3313 myylbalk;(l,(}lz Sdialkylcarboxamide,

AReRdh (G YLERIAR0Y Cy Mg PRy G5 blggisitony, cu

thelgthidaloxypihydroxyheithd «artpbmyt @tmhalbftsubshegzedamﬁt htotSetmtogdl atoms;
form &’ 5a Zacmgernﬁg—tt Q&hﬁ%%gyg hﬂ%lh%( ¥£/an9 rn?&(p 'Cis gkylscl 6@1&103.11(}/1 Cos

am no pr otectin
alkenyl, Cy.¢ alkynyl, Cy alkoxy, SR“ SOR™, SO,R™?, COR™, COOR', OC(O)R", NR"R™, or

C;.; cycloalkyl, wherein said Cy.¢ alkoxy group is optionally substituted with one or more C,_s

acyl, Cy.s acyloxy, C,¢ alkenyl, C;.4 alkoxy, Cy alkyl, Cy. alkylamino, C, ¢ dialkylamino, C;4
alkylcarboxamide, C,.¢ alkynyl, C;4 alkylsulfonamide, C,4 alkylsulfinyl, C,.4 alkylsulfonyl, C;4
thioalkoxy, C;.4 alkylureido, amino, (C,.¢ alkoxy)carbonyl, carboxamide, carboxy, cyano, Cs.
cycloalkyl, C, dialkylcarboxamide, halogen, C;.4 haloalkoxy, C;4 haloalkyl, C;4
haloalkylsulfinyl, C,4 haloalkylsulfonyl, C,_4 halothioalkoxy, hydroxyl, nitro or phenyl optionally
substituted with 1 to 5 halogen atoms;

RS is halo, cyano, nitro, C,, alkyl, C,4 haloalkyl, C,.4 alkoxy, C;.4 haloalkoxy, amino, (C;.
4 alkyl)amino, di(C,4 alkyl)amino, hydroxy, carboxy, (Cy.4 alkoxy)carbonyl, C;4 acyl, C,.4

acyloxy, aminocarbonyl, (C,4 alkyl)aminocarbonyl, or di(C;.4 alkyl)aminocarbonyl;
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or PG and RN together with the N atomto which they
are attached forma cyclic amno protecting group; R2a

wanweRRiB3ar e each, independently, Ci - al kyl; RramasiR06/002721

are each, independently, C -6 aI kyl , aryl al kyl or

al kyl g Xllld RO Ere%a&nﬁdﬁeg&egﬁ% b Eis mﬁ}%l tilglogkﬁ -8 alkeﬁ)g Cas

whi ch they are atfac Veni ng

fabynnleary- hﬁ‘éﬁfoaﬁyl %ﬁmaélﬁfl 13€t meroeyesi }mmlrdcyctlozgmwpylalkylj S

RIS SR RS ERIE
equi v& eptR"” pre eﬁ@ mgtpeedindy, 6 Cihalkylc@rsthaloalkyle@y dailesyl ot s
LSy rhYﬁg%(e{teQ%?yl‘é@eJ 7%%1&'1181 stA erﬁﬂe?éd' hte%rocgﬁéaﬁlgyl beq all]

t he “cont a I ments
@PWPW@HWI Wﬁ@ﬁﬁ@ﬂﬂé‘ﬂ)ﬁﬁﬂl (5n7 mersbqngi }Ethdalh)émkyl amino, (Cy4
I atures of the invention, which
are ﬁ@ O%dléé aﬁk@ﬁ%gégrl bed in the context of a single
enbolerT@mR niﬁy?a@l, mdepsadeptin W, Gedallsd s atkehyt, G allqymamyyl
%Ht’ertoag €. Sésﬂfgﬁglﬂ? ?ggﬂe%ere@hﬁerggmmﬁ}?a%rg Pfhe eroarylalkyl (Css

enbodi ren alning tot

PM@’BhH@d@bK/mﬁlh@ervﬁteteawmsa%é)a@Wl ((ngalkyﬂbdﬂ)onﬂ s
Iﬁglgalkﬂcgvbo& (CRSallﬁﬁ%ca Iyl %C h%oaﬁ ) aél?o% s gCeM alkyl)sulfonyl, (Ci4

cont ai nedw ene hem ca

a@g@kﬂb@l@nﬁ@r@nﬁwﬂf@n}g (T), (Tt) (Ha), (H), (1),

TV),

( . \e/; 5 8{ f(? aﬁ\c/l g;‘f ng% jérﬁxg?lggiNltaffoﬁiath lv%lcglﬁpe %gex gﬁag%d %‘(]rm a 5-7 membered
g?@@ﬂ@k@&‘ylﬁr@uﬁ»he ext ent t hat such conbl nat i ons

enbr age 69 W%%@h tum%enﬁﬁ%lgl H, ('J &gﬁé 19691 (il%mal aryl,

mpounds t hat can 'sdl'a

%ﬁemréls Lerryrlonlkyi of egmberked hmrpwcloylicyl mlall@b Zdethemelalkyl (Csy
of omﬁ%’ f)&llé%leéﬁ mglgﬁe@&t}ﬁérécgﬁ&llgﬂ)aﬁc?ﬁ(zé 4 @1)%5919@ .

e chem cal rou

heprlpg)srbereh (§uﬂk?é1qut’19@ht>n}’b chsrf@wplkoxm@rbwmk t651d pibgulfonyl, (Cy4

ﬁgbﬁ@lysﬂ%g,l&rar}ggug&mcan be nonoval ent or dival ent.
Wien ‘the,substituent” or group is divalent, then it is

under 8tBdad R ttogericswifh ta P aten forhithetheysarbsitachadtfenh a7 membered

anebher ﬁtsqu&l uent or group. Wien a chem cal group
here%olas sulgtstltuted it my have up to the full

val an®€ ivm agpsproteciinggroupf or exanpl e, a nethyl group
can bgvgupstituted by 1, 2, or 3 substituents, a

met hyl ene grqup can be substituted by 1 or 2
subst PiRfepdR " tagqshes ijth thyDbaipm dawhidle they brs eitachedsry cyeclic amino

Brotedtingbrowf S substituents, a naphthyl group can be
subst i uted2 by 1, 2, 3, 4, 5, 6, or 7 substituents and
the | RKend R} pisgpde indenenfinstly.(Giualitylni t h one or more

subst RLHERT Se efcBf 1ﬁﬁe§)eﬁcﬁnt§3h e ¢ %%Eﬁ tabﬁ%’ﬂq;l %ﬂ%ﬂg}f/larg]f G RYRI R’ together

Wi th one substituent up t’ot

with theiQ tierpg to Wrghdheyare afta@herl enilie ijerveanimg§itberpup form & hieor, 6-

ﬁq@ﬁ&r@dm&wcl@]kﬁ%ytut ed with nore than one group,
such a carpbocyclyl” or heterocyclyl substituted with

nore ¥R IgAcEAMRE grqq@éyNCO) or isocyanate equivalent; and
Z is an isocyanate group (-NCO) or isocyanate equivalent.

It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention, which are, for brevity, described in
the context of a single embodiment, may also be provided separately or in any suitable
subcombination. All combinations of the embodiments pertaining to the chemical groups
represented by the variables (e.g., R, R, R', R" R!® R? R? R*, R®, Z, PG, RY, etc.) contained
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can be identical or they can be different. In sone

enbodi nrents, R a, Rib, Rc, Rd, and R e are each,
wondespemdent | y, H hal o, cyano, nitro, G -6 al RgI/USEI06/602721

hal oal kyl, C2-6 al kenyl, C2-6 al kynyl, OR7, SR7, SORS,

SERR8he %@%ch&%%m%%%ﬁbed‘ﬂ%ﬁ g %ﬁ??ﬁ& Wi, (ma), @avy, (v),

tiona substituted by one or
ﬁ@ﬂ @recﬁe%ﬁc;&ﬂy TPIRGSA AY he psqm irivention dushss ibihey were waplisitiR@lisclosed, to

ke dx@niiPH SR ORBnk AL e AER IR lb@ung?@ A% ntaﬁlg' cc%pl%ﬁgdg (ie.,

they may be the sane group eren grou
soyRovBfbaticRfrigolatel, aharaqtenzedmnd testfl for bmmqal @nme

each, Aj 'ﬂ%@ﬁrégle %B%'tuté—c‘z” nllh?éa%s t Y 30st o%%h%cﬁ%%egato% of tla:s]}emlcal

aIkyI -6_hal oal eny
&foup éﬁrrﬁiézcyé by n@pwdmgam mbstgms o1 grovpetie byn- b}ﬂbogan su’osinteent or group

B bel IHOIT%%'E SgareTaim, gﬁ??x@n thgls@ﬁtlt,ﬂn@ orcﬁ%l.gf is ﬁitrglfentat%gl Es understood

are each, 1 ndepend
Fhat tis|gkapp is @’fhfs seltsiiiyited v\oth amytheg skhstietioy group nWaeraechemical group

ﬁEF@i@l% Fﬁ'ﬁl%lﬁltedRit%ay %\Q’up% ﬁ1e i 9&1 ned! sﬁi&s@itu% 1? fgraegcarhple a methyl
1

i ndependent | %[1
TP EATTRS AELst mdémlsZ o 3)!5“bﬁ1ﬁl1@1’fs errigthybndb-gmﬁib @nibs sitatitoted by 1 or 2

Eingnth&ﬁJ"a pﬁéﬁgl )—%%]%I daf bé'lsubgtﬁlé@%? 1 %n? Qdj erge gsctﬂen sCa naﬁqthyl group

Cis
F‘H‘ @éﬁ@“@?ﬁéé’d iRt 4:5, Rion 7 subsiituenty =b1d| ﬂsﬁ llilte lqew;ss, “BybsiRudd with

bl& dﬂ,m@@ﬁbﬂuﬁzn{ss refbrs 13ltRe éuﬁsﬁ'ﬂz‘moﬁloﬁ %,rx% 1}}&!1‘[%31% guﬁst@ehtéﬁl &9 the total

H and Reis H Rais H
plgnly_qr obigstikyeats |p§ysp.q;allbgllqweg by gejgroup Buqtl’gr MheRh grqug is@hbstituted with

Rtk théh de gﬁﬂ s daﬁ)ok&icb‘l Br ﬁe@&@c ??ﬁgétﬁﬁéﬁ with e tﬁ‘an one RS, they

nethy or yl .1 h son®e "enbodi nén I's et
I%%P%?ﬁ%nbﬂ@ fP’@nfO or Br. In sone enbodl mants

R3 | Shfefome 'eﬁhb@d?ﬂ@m@ @iﬂﬁoﬂlbn@mﬁd aﬁyR"e §ret3§t!ho &%%ﬁﬁﬂegﬂycﬁl 8&10 cyano,
nitro, -6 al ky 6 hal’oal k ]I'n .
%“Ry%vlalkybci Ghaéﬂaﬂ%@k)?z 6 %@Wb Chs g;léyrwl AR’ @Ri! $@B(y SQRSLEOR®,
C@OR@KD@(O?IU NRWb%EﬂbSd%@ﬂoﬁNoﬁﬁyQﬂl%tlﬁfedwr% Qé‘nor? Ea?rﬁleterocyclyl

cyl oxy, C2-6 al ken
Qﬁﬂoéal Sﬂéwlg’ﬁﬁdrw ongotmorgiRa| kyl ami no, G -4

al kyl gayRe%aBbdi@at vidn ﬁlo?é O R o prédbe ltl‘ﬁ%'f?&ﬁlbfe EIuNe froup ora
g:l 4 al kyl sul finyl, Cl-4 alkyl sulfon -
fferent group.

In some embodiments, R, R"®, R', R, and R™® are each, independently, H, halo, cyano,
nitro, Cy.¢ alkyl, Cy.¢ haloalkyl, C, ¢ alkenyl, C,.s alkynyl, OR” or carbocyclyl optionally
substituted by one or more RS.

In some embodiments, R", R™”, R', R', and R'® are each, independently, H, halo, Cy.¢
alkyl, Cy.¢ haloalkyl, C;.¢ alkyl, or Cy.¢ haloalkyl.

In some embodiments, R, R'*, R'®, R', and R"® are each, independently, H, F, CI, Br, or

In some embodiments, R' is H or halo, R is H, R" is halo, R is H, and R™® is H.
In some embodiments, R™ is halo, R™® is H, R™® is halo, R'® is H, and R"® is H.
In some embodiments:
R"™isF,R™isH,R"is F, R'is H, and R'® is H;
R"™is H, R™is H, R"is Cl, R™is H, and R is H;
R™is H,R"is H, R"®is F, R'is H, and R" is H; or
R™is H,R"is H, R"is Cl, R™is H, and R is H.
In some embodiments, R* is methyl or ethyl.
8



10

15

20

25

30

3

|91

t hi oal koxy, Cl1-4 al kylureido, am no, (Cl-6
al koxy) car bonyl , carboxam de, carboxy, cyano, C3-6

woyalepaidsyl , C2-6 di al kyl car boxam de, hal ogen, PCLA%2006/002721

hal oal koxy, Cil-4 hanaIkyI Cl1- hal oal kyl sul fnyl, Cl1-4

hal oal ot hi oal koxy, hydroxyl,
nltrollgg(ln%uéngbgﬁ%emts’i glllsubstltut ed wth 1 to 5
haIogémNEMUmdmdmntdﬁBs@hbdﬁlnEnts R4 is G -6 al koxy

optio t th one or nore Cl1-5 acyl,

G-5 225‘1%3&‘%@4 he, 1?%&" ., G-4 alkoxy, G-8 alkyl,

Ci - 6 dh kopheamibodimess, 1 mlhm kydnaming C; Calkdl, C;¢ haloalkyl, Cze alkenyl Cos

14§My1 C?,k(,k&ﬁéwgre n(gn&%l 4 afﬁ%ﬁﬁy y%mu&)% ﬁlﬁhﬁéﬁsﬁﬂté&%@ oné ‘or more C,.

ts PWMIK @Woxy@zﬁllahﬂwlumﬂiodm Claﬂﬂkﬂocl {alliyla@nino, C, 5 dialkylamino, C;4

alsREs F”%%J@eo By oL ? o GRED O i, C ilylsulfonyl, C,.

Iﬁép@@xh{&l}a alkmureutvahromb,l(ﬂ » alKDXB’)Chléobde da;blosamhlﬂﬁr, ngtboxyCbyado, Cs.
Q?&l@a{ﬂkﬁ 36,‘2 6 ld a @PXJboxaQnd a}‘l{i@egt %Qllo}aﬁg V\Ah%%fo%w C54

nitro  or gtrtu

Wﬁ”oﬁéﬁﬁﬂﬁmﬁlﬁa hﬂ@b@wﬁomrwbd hatethice|koR4 hydoxgl,-niiradripbony] optionally
is Cl-3 al koxy. In sone

e ) %ﬁevﬁ@qggﬁ%& & A&ox or ethoxy. In sone

e b od iBveamessmbRdirtients S nh@wlkom ommlyewb@mtwe\wﬂsqne Rbmore Cy.5 acyl,

e P CRSRENE 660 EL PO OBy, P S Rago.
alkwwpxanmie Gisaékyab'k walkylwlfsmdee Goodkyieibfing], %alkﬁsulfonyl Ci4
%sﬁkdﬁd@p%&%%do%ﬁ}% r(@?gﬁko Pﬁallﬂo 1, Jaﬁ)l %mllié c§r8§§§/ cyano, Cs ¢

nmbodi nen each occurrenc

éﬁ%ﬂkﬁk&zts §lalksdcerh@lxamdeah@ogmx¢1 4dzalom1k@1yk<}i + haloplkglo e,
glﬁggﬂld%ﬂ%}z Ci hﬁ&ﬁk}ggugx%ﬁ (99;‘11@ ﬂiﬁ)‘ﬁﬁ%l{)ﬁ h#rd}oé?f%ro or phenyl optionally
svhsticdaYithd. to Plalpgenagfprzscy| group. | n some enbodi nents,

PG is some enbodi ments, PG is

(O I\I}égrﬁenébé%rﬁén e og?ll?r)eGnalﬂs‘,’Qle a, Rb, Rc, Rd, and

R e afesagemboiimgaipdhide@talkoxd, hal o, cyano, nitro, Q
-6 al 4 nyl, C2-6 al kynyl,
ORY7, ?R%megénﬁgdﬂ%hot%% Ky%%%% W OC(O) R8, NRORLO,

In some embodlments R*is methoxy

In some embodiments, R°, at each independent occurrence, is H, halo, cyano, nitro, C;.¢
alkyl, Cy.¢ haloalkyl, C,6 alkenyl, C, alkynyl, or C,_s alkoxy.

In some embodiments, R, at each independent occurrence, is H or halo.

In some embodiments, R’, at each occurrence, is H.

In some embodiments, R and R’ are both C,4 alkyl.

In some embodiments, R and R’ are both methyl.

In some embodiments, R* and R? are both methyl.

In some embodiments, PG is an acyl group.

In some embodiments, PG is —C(0)-(C,.4 alkyl).

In some embodiments, PG is —C(O)Me.

In some embodiments:

R R™, R R and R' are each, independently, H, halo, cyano, nitro, C, alkyl, Ci
haloalkyl, Cy.6 alkenyl, C, alkynyl, OR’, SR’, SOR?, SO,R®, COR®, COOR’, OC(O)R?, NR°R',
carbocyclyl optionally substituted by one or more R® or heterocyclyl optionally substituted by one

or more R%
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carbocyclyl optionally substituted by one or nore R6
or heterocyclyl optionally substituted by one or nore

weapidsissF, C, Br or I; R4 is halo, cyano, nPCT@S2006/002721

G -6 alkyl, Cl-6 haloal kyl, C2- alkenyl, C2-6 alkynyl,

G-6 @bhgqu;i B@Agpfel n said C] 6 al koxy group is
optlonglly substituted with one or nore Ci -5 acyl,

Cl-5 &ciAlskyy cyapp-Bire e alkyl, Cod hajoadityk oy alk@iylﬁczalaﬂwhyl C1.6 alkoxy,
GheRinahifyd, %mkg)gregr%ig gﬁ(ﬁj{aﬁyéﬁﬁlt&gﬁwgh otie or more C,.5 acyl, Cy.5 acyloxy,

al kyl car boxam
Sp-k3f k), fjeﬂ%ikﬁxdecl s@lkyl Cal ﬂwlmmm Gry diall@lamino, C,4 alkylcarboxalmde C..

2l akyphpu |Cf g%lsu@maﬂn&eh'cq; a Iﬁ % (f';gé?ﬁhlgx uﬁgn 1,b kﬂl thioalkoxy, Ci4

am no, al koxy) car bon
&%H@l OCSmBloc%lsc?élf%y)carbw ecadqoaatrmﬁhccarhwxammbe Cs cycloalkyl, C,

balkoB&Boxamide | h 4
Ralkgal ﬁzliasul h%g@@ & Mjﬁg)%g%’ky slul %I%Xﬁqu Q;tl‘i ﬁaloalkylsulﬁnyl Crs

ApPpruamikdxy alﬁt}amakkszw hydapxyl, Gllim‘OTmhng bptiopallycnbdtityged with 1 to 5
gg@hla{oﬁ{segldvmth 1 to 5 halogen atons; and R5, at each
|ndepepdent occurrence, is H halo, cyano, nitro, Cl-6
al kyl R>@4eagh pdersadnyoccunnog isHlidaty byanGnites, &-kalkst) C..sdnloalkyl, C,.¢

ijer@,mjgg 1,loPCsofiexgmbodi ments: Rla Rb, R0, Rd,
arks\éhyegcﬁ [ né{gpendently, H, halo, Cl-6 al kyI ,

Cl 6 H’aﬁoﬁlﬁle@?dlmeis6 al kyl, or Cl1-6 haloalkyl; R3 is

F, d Rlaaqlb q{lc |R1d %ng ar@ 1 O |

égySt ituted wWith one or Jeﬁ%r gd@%engg%?%% &’56 @?&I%‘)ﬁ?loalkyl’ Crs
8 Gk k¥ G -4 al koxy, G -8 al kyI Gi -

al kyI Rmsmog 820:8; di al kyl am no, Ci -4 al kyI car boxam de,
Lkn a - 4a|ky|su|fonamde G-4

aI kyI gu’lS lﬁ FOXY@IQUR OEPW g ebptepipd Wlth:!lznﬁzlm*trlmr@@i deoylyCi.5 acyloxy, C,.

Qilkéhy@dﬁy hlﬂt&@l do, al@ﬁ" a0, alléygmn@o Q',l 9?& mn i @L %]éykéarboxannde Cus
X car oxy cyano, C3-

%i?saayl?yﬁ% wliAnaraide,, Sy og“@ﬁ’lsu]@né’kl <Fua| @i&ylktdﬁoyyl G4 4thioalkoxy, Ci4

Ryieaidky bmm@ &P Qﬁdo%b&%%nﬂ“cﬁﬂb[?ﬂmldeo cal%oyﬁl cﬁ/anoy Cs. cycloalkyl, Cpg

su) fon 4 hal ot hi oal koxy,
‘ﬂa]i?lsafg W@nwa%s?ﬁ

Halhﬁlyall%%st¢1t4uh@@lallwl,t 14 hadpaliylsulfinyl, C,.4

Eﬁeﬂ@le%%%ig? gﬁ ?il&ﬂloﬁﬁoxyaﬁyd’?@%h n%&)?’ gﬁ&gpﬁﬁ Eﬁxaﬁ’ly Hlbs iflted with 1 to 5

0 “PR¥&Pendent |y, H, F, O, Br or |; R is rrethyl
or etkyhtealRockSrdace, @H. Br or |;

In some embodiments:
R, R, R', R", and R' are each, independently, H, F, Cl, Br or I
R? is methyl or ethyl;
R*isF, Cl, Bror[;
R*is Cp6 alkoxy; and

R?, at each occurrence, is H.
In some embodiments:
R™ R, R', R', and R' are each, independently, H, F, or Cl;
R? is methyl;
R*is Cl or Br;
R*is methoxy; and
R’ at each occurrence, is H.
In some embodiments:
R"™is F;
10
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R4 is C-6 al koxy; and R5, at each occurrence, is H
In sonme enbodinents: Rla, Rb, Ric, Rd, and R e are

weaals/0sizzdependently, H, F, or d; R2 is nethyPCTRS2008/002721

G or Br; R4 is nethoxy; and R5, at each occurrence,
is H In sqmesgrbodinents: Rais FFR b isH Ricis
F;, Rdis H Reis H R2is nethyl; R3is Br; R4 is
nmet hoxy; aﬁéciREQ, at each occurrence, is H In sone
enbodi nentg4Ra is H Rbis H Rcis d; Rdis H
Reis H R2is methyl; R3is Br; R4 is nethoxy; and
R5, at eac®R deHurrence, is H In sone enbodi ments:
R? is methyl;
R?is Br;
R* is methoxy; and
R®, at each occurrence, is H.
In some embodiments:
R™is H;
R™is H;
R is Cl;
RYisH;
R'®is H;
R’ is methyl;
R’is Br;
R* is methoxy; and
R’ at each occurrence, is H.
In some embodiments:
R™is H;
R™is H;
R is F;
RYis H;
R is H;
R” is methyl;
R?is Br;
R” is methoxy; and
R® at each occurrence, is H.
In some embodiments:
R™isH;
R™is H;
R is CI;
RMis H;
R*is H;
R? is methyl;
R’is CJ;
R* is methoxy; and
11
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RaisH RbisH RcisF, RdisH Reis H R
is methyl; R3is Br; R4 is nethoxy; and R5, at each

wocousrseasse, is H I n some enbodi nents: R a i sPE/uR@e6/002721

isH Rcisd; RdisH ReisH R is methyl; RI?:'
is d; R4 |de£[{ggmtﬂ%>éé/m?§&d§ at each occurrence, is H

In some enbot nts In sone enbodi nents, Y
i s - NODsonaemshordimentsboti-NELs: R3 i S F, d, Br or | R4

i's halp al kyl, G -6 hal oal kyl
C2-6 aI 0en %%%85{%{5 ?E(S %q& Q6 aI koxy, wherein said
CG-6 a{mmﬂqﬁn@ommss optl onal ly substituted with one

or non C -5 acyloxy, C2-6 alkenyl, C .4
al ko Rescﬁéfﬁ } C -6 al kyl am no, C28d|alkylamno

X
Cl. 4 g‘ Rtyhacl@rcmamtrd,ecl s@leyl, Eﬂlkilﬂyﬂkyl,@z-séhlkenyl C,.s alkynyl, Cy¢ alkoxy,

zdllﬁlé%/é e Id; %nyfﬁog}e&m% 1s4op"f}l)x+%¥{6 §1H>stf1%ééh Xn lo'r(le Pt fgre é:d s acyl, Cy.s acyloxy,
& plbsenyl Gi-s @k@?iWSXMﬂ]@ércb@ alwlammar @Q)d&ﬂt}dmmn@ &k bakylcarboxamide, C,.

%yaﬁl%yl Q’% éﬁallgyé(%h ttan ié C Q%@yls%ﬁtﬁlgr lﬁ;ar Fﬁxu%m ﬂ}q C,.4 thioalkoxy, Ci4
ﬁgqyblgﬁlqwmgmog |(ﬁ1y;| alk@y)cArbonyl carboxamide, carboxy, cyano, Cs¢ cycloalkyl, C,
dialkylcarboxamide, halogen, C;4 haloalkoxy, C;, haloalkyl, C,, haloalkylsulfinyl, C;4
haloalkylsulfonyl, C, 4 halothioalkoxy, hydroxyl, nitro or phenyl optionally substituted with 1 to 5

halogen atoms; and

R’is H, halo, cyano, nitro, Cy¢ alkyl, C,.s haloalkyl, C, alkenyl, C,.s alkynyl, or C,.4
alkoxy.

In some embodiments:

R’isF,Cl BrorL

R*is Cig alkoxy group optionally substituted with one or more C,.s acyl, Cy.s acyloxy, C,.
s alkenyl, C,4 alkoxy, Cy.5 alkyl, Cy6 alkylamino, C,¢ dialkylamino, C;.4 alkylcarboxamide, C,4
alkynyl, C,4 alkylsulfonamide, C,, alkylsulfinyl, C;4 alkylsulfonyl, C,4 thioalkoxy, Ci.
alkylureido, amino, (C,.s alkoxy)carbonyl, carboxamide, carboxy, cyano, Cs cycloalkyl, Cy.g
dialkylcarboxamide, halogen, Ci4 haloalkoxy, C;4 haloalkyl, Ci4 haloalkylsulfinyl, Ci4
haloalkylsulfonyl, C;.4 halothioalkoxy, hydroxyl, nitro or phenyl optionally substituted with 1 to 5

halogen atoms; and
R®, at each occurrence, is H.
In some embodiments:
R? is methyl or ethyl;
R*isF, Cl, Bror I
R*is Cp alkoxy; and
R’, at each occurrence, is H.
In some embodiments:
R? is methyl;
R?is Cl or Br;
R* is methoxy; and
R®, at each occurrence, is H.
In some embodiments, for compounds of Formula (IT), R? is methyl; R? is Cl or Br; R'is
methoxy; and R®, at each occurrence, is H.
12
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hal oal kyl sul fonyl, Q-4 hal ot hi oal koxy, hydroxyl,
nitro or phenyl optionally substituted with 1 to 5

woaabwgem3at ons; and R5 is H, hal o, cyano, nitreCT@S206/002721

al kyl, G -6 hal oal kyI C2-6 al kenyl C2-6 al kynyl, or

IO; 24%:1 E&ﬁé@rgbé& OXYy ‘group opti onaﬁﬁu zngst i ltsd?egla'l;\?\#st jj B RYis
FrsEhogy; %ReaU%@O@@WnCG,GBHS acyl oxy, C2- 6 al kenyl

Cl-4 3} g&ﬁé’em@dﬁm@ﬂté()ft To%rr gnd’glcl@ﬁ l%gﬂé Ilﬁ nﬁetlfyl R® is CI; R* is

di al kyl am po, oxam d
arethexigiarg R g #aeh@ﬂwm@ce,a; H4 al kyl sul fnyl | o 4

al ky| b ¥hibodithents, &8 &glﬁ&?f’&}! of Qgrm‘]hlaa egh)ég};’ R? is Br; R* is

anino, (G -6_al koxyjcarb car boxant d€, c_ar
6‘1?3\%3” RG3t eachyequigsideyis 1 apl B wi-&X@Mecar boxani de,

hal o9& sord exﬂbd@lﬁﬁ&’@ If&xééwg&nd?klfq?k&?}rlé(gll\") lgds rﬂethyl R?is CL; R* is

hal oal kyl sul fi nyl,
FSeEsiRot RRskpecurprre it i andRG EOCGB)MS’-I"IenyI optionally

subst i é&r@@m%&ﬂleﬂts Le6r c%rrﬁ]é\!l nggfd‘Fo?Tl%ﬁltggV) EZg Ryl ?{] )ﬁ m%tpoxy; R’ at

urrence, H. n Sone e
Q%)?FC““P@‘%@HF“@GISBQ@WQ R4 is G -6 al koxy; and

R5 aln é%ﬁfé Qm‘BG&ihﬁEﬁt? rf&eoom?)& of Fbﬁ&gmr@@%l g&l—ln_;\{g,sl{% s Toethyl; R4 is

|s rret I's net

é%lﬁ fash Q@UHF%CeHS H ’Pfldsﬁﬁm DO ment s, for
corrpounds of Formula (EQ R2 is nmethyl; R3is O or
Br: R4 is methoxy; and R5, at each occurrence, is HIn
Uit umpsdigrent s, for conmpounds of Formula (Ef), R2is

met hyirhe d'_ﬁ%mio‘él Iglotmﬁélreéuﬁmg% g&ﬁsﬁuncﬁ PR la i) aﬁ@ﬁ;ﬁna‘c ation of the urea

currence, H | n some enbodi nents,
8 AN AP éiar{li:q qut bronyj of theapupmerous methpds mbwn thp @‘t Surpr1s1ng1y

however, it was discovered that the Urea F orming Step can be conducted using an alcohol as a
solvent, referred herein as “Urea Forming C,_g alcohol solvent.” The use of an alcohol solvent in
the Urea Forming Step not only provides significant cost advantages but also produces a highly
desirable crystal form that has formulation benefits and enhanced stability (XRPD and DSC
provided in Figures 1 and 2 respectively). In addition, cost saving also results from the ability to
telescope backwards to the bromination step. Therefore, the Halogenation, Deprotection and Urea
Forming Stepscan all be performed in the same solvent without isolation of intermediates.
Examples of Urea Forming processes according to the present invention are depicted in

Schemes I'and II. Accordingly, the compound of Formula @:

RS R1b
R? o)
\
N'N N/”\N R
\§ I R5 H H R‘Ie
R3
@

wherein constituent members are defined herein, can be prepared by:

reacting a compound of Formula (IT):

13
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met hoxy; and R5, at each occurrence, is H In sone
enbodi nents, for conpounds of Formula (1V), R2 is

woRbley8I33R3 is Br; R4 is nethoxy; R5, at each PCT/US2006/002721

occurrence, is H and PGis -C(O M. In sone
enbodi ments, for conpounds of Rgrmula (TV), R2 is

methyl; R3is d; R4 is nethx | RS, at each
occurrence, is H and P g WEY I n sone
enbodi ment s, forcmmOW1sof la (V), R2is

methyl; R4 is nethoxy; Qﬂ @gcurrence, is H
and PGis -C(O M. In s® i ment’s, for conpounds
of Formula (VI), R2a is '&g R2b is nethyl; R4 is
met hoxy; R5, at each occurrencemis H and PG is

gﬁ % o @ Forn1 ~Step The chem cal reactions
rest ?W%dn @ s of Formula (1) and formation of
the urea |inkage can be carrirt® out by any of the
numer ous nmet hods known i ngtshelartr’eSur pri si ngly
however, it was di scovered 1} the Urea Form ng Step
can be conducted using an g 0| as a sol vent,
referred herein as "Urea Forning &8 al cohol
sol vent." The use of an al cohrl® solvent in the Urea
Form ng Step not only providgsilsi gni ficant cost

S. | so_pr es a highly desirable .
RO on R P R POV Py efetah AR Forming Cio
eémhammntgbmma dng updéRlebhditivals EXHEb1P fYorthxth said cbingn@Sf Eormula
?ﬁ@ 2 respectively). In addition, cost saving al so

gsults fromthe ability to telescope backwards to the

b r 0 mipat i omadingp corﬂiimané 6fﬁ’ oeulh ksﬁ) Whilh ﬂg@cn:??liiﬂa&ﬁgeneratmg reagent for a
I L epsc a a
p A r g:‘ur%rg%‘ Cglth'[?ﬁg suLijtaglg for ér%ﬁga ﬁ g%}utjﬂ :

I nt er medi at es. Exanples of UreaR?orn1ng processes
according to the present inwentjon gse depicted in
Schenes | and I1. Accordrhgl ¥ conpound of Fornul a
(1): wherein constituent are defined herein,
can be prepared by: reagfi ronpvund of Fornul a
(I'1):with a conmpound of ar{H): wherein Z is an
i socyanate group (-NCO or iségﬁgnate equi valent, in a
Urea Forming Cl-S al cohol solv )for a time and under

WiRRdh ViioasisyirdaRpr &iplop isofyafidlt &fivakhda &ﬂg%%ﬂ{éggaicp{omp B of
e Qﬁ@(‘@ﬁw@ﬁaire%&%%g@ﬁacggggﬁ? o ol

under conditions suitable for giorm ng a conpound of
Formula (Jla): Rla R1c

H2N R1d
R1e
(IXa)
in a Urea Forming C, g alcohol solvent for a time and under conditions suitable for forming said
compound of Formula (I).

In some embodiments, the reactants are of Formulae (IT) and (IIX) wherein Z is an

isocyanate group, in a Urea Forming C,.5 alcohol solvent for a time and under conditions suitable

for forming said compound of Formula (T).

The Urea Forming Step is carried out in a solvent comprising a Urea Forming C,_g alcohol
solvent.
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wherein Y is an i socyanate group or isocyanate
equi val ent; and reacting said conpound of Formnula

woORbwjoswissh a conpound of Formula (H a): (H a)PCIWU&2006/002721

Urea Form ng C1-8 al cohol sol vent for a tine and under
Egpd' tIl’l %Mod%k’c@ tfl n;glfi ?51%1 S c%ho(i e&lfl '{1psr1sgsrael° 8}00}101 or 2°
Fbplmh ae ( I ) and (H) V\/ner e| nZzZis an i socyanat e
roup; r c
?I ey pahhé roggnoeﬁ g,l ﬂ?dl 121%% gé%rlﬁ?gg%rg%ﬁﬁhol sg?lgen% c?{ngprlggs agl alcohol. In
é@fn@@nbﬂdnmntSFthp rﬂﬂlfzph()ll 1} seleTied fiomebe EoumdangjstBigeif miethanol, ethanol, 1-
r r ea F L
%%P%ﬁog qc%%d ?glgévrg Ay ? grg gelgp ellﬁ%l)rgugergb 1men [ETJJ al&hol is methanol.
Epsomierrgnboflingnis) thoHelcoka fisvlepropanohmpr i ses a 1 aI cohol or
2 alc rm.n -8
2 S bR S DB R SR, R ol
eproeinbadiveents, tha@° dcopldeobotopiml.sel ect ed from the group
consi gl nga-?d tr@a%ﬁ&]{ can Bt QQHQ# out %! an? [e%@;era‘%ré For example, suitable
mst

1- but anol propan
@mu mt%@rm@udeﬁh@e Iﬁsﬁh@(ﬂb@m N e tstran clhbodlmemm Smtable temperatures
en‘oog:t rnE\nIeiS tha:n%go‘%? Z‘ch g%?dmé cinbpith RB atﬂe ea(ftlogé CGEIse outat
éfmmmhg@sbebzvezn allopbIT61to athout %Bﬁe hewbm@mbedlmsnts tteeretion is carried out
Q{ t@ﬂp&g‘mﬂé b‘%wQJn%BdR 95°C tglaﬁoull.J 5% fIISPE enegnbogl%l%t tls Qcﬁe reactlon is carried
be carried out at any era ure. fl
SUfi & tepperatugashetvaen ooyt 3|0?@: tcmbeutth?ﬁ eTnIsems emﬂndnnemtsoﬂnb reaction is
%&Hgd ouh Bt @ﬂﬂ@a‘c@[@% rdB &9 ¢ d €5 %mfl?go%euem odiments, the

an 8

i ncl ude those less t
EiRBlendi ineantiagl ouf ﬁéenﬂl@@@tfﬁfsd}@twesn ehout 15é@t001bbuté‘ﬁ °C. In some embodiments,

t&r}pa%ﬁéﬁ SR LGk WaER AR bealech %&P %"Tc t§ O 60y, SOMTE
0|msnts the reaction i1s carri at

t enpefBomessbpdmarts hegbastion gsmmd)otawmr aiy BOCatniosplsme

embodip RS mbbdfiehts Qlﬁ‘etljeé?:ﬂoﬁ % a%ﬁté Lﬁ%h@féﬁlé[g%cemplound of Formula (IIT)

t enper at ur es bet ween about about
rdei trra nelytionrorataining caifl eemposné eff Foreela G, at

t enpe ir?stoﬂ{e%ﬁlbpﬁlzn\@ﬁ§ rt‘heqp&:'dgn RA0Ged Qi %gl%{h tﬁc’g)o%pohrui ot 20 %nula (1ID)
enbodi ments, the reéaction is carried

edfrsnertipnese ke selidian edsiaining BEconpoabdof Fors@a (N Isiomederstood that
?5@&%5@&%@1&1 pasdt€ aﬁyerﬂ&ﬁ%dguﬂlekesas%ﬁ#)[)ﬁﬁ%g 3?]%@) s added other than all

enper at ures bet ween
airfRet ierples inqlyde, addisien pimmepissobition predlid atditerdea Sallutlon containing

{HRRbhp AL ABSRRELA ) aRiqhEghbodi ment s, the reaction is
carri ed out hnere(}rp t he cclmpound of FOHTLH a (H)

In some embodiments, the reaction is carried out wherein the compound of Formula (19

is added to a solution containing the compound of Formula (ITT). In some embodiments, the
addition is carried out portionwise, either as a solid or a solution wherein the compound of
Formula (IT) is dissolved in the Urea Forming C,_s alcohol solvent prior to addition.

In some embodiments, the reactants bearing the isocyante or isocyanate equivalent groups
(e.g., compounds (III)) are provided in equal amounts relative to the amount of aniline (e.g.,
compounds of Formula (II)). In some embodiments, the compound of Formula (III) is added in
molar excess relative to the amount of Formula (I). For example, the molar ratio of a compound
of Formula (1) to a compound of Formula (IT) can be about 1:1 to about 1.5:1 or about 1:1 to
about 1.2:1.

In some embodiments, after the addition of the compound of Formula (IIX) the

temperature is increased to a temperature of the boiling point of the reaction mixture. In some
15
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I's added to a solution containing said conmpound of

Formula (Il1). In sonme enbodi nents, the reaction is
woanoeios3sut wherein the conpound of Formnul a (PCY/US2006/002721

added portionwi se to a solution containing the

Gelb@Hasts Qe R MAdRn 6 he cc!ntlpoluﬁd ﬁﬁg)%v\ﬂg ?ﬂﬂ theqelﬁ%eaadwa is jpereased to

por tionw se enconpasses any
PEeen %bO(lHS)"C itasabauitdl@8°Goth eqmq mmmdmhdmsaaﬂeaﬂe eddxﬁoﬁajm{e@ompound

gﬁ% ition ol & Iélglfre? | %ﬁ) bg'%vn taf rﬂuﬁ‘g gﬁ‘éa Y oGnEP sgpe embodiments,
Berrtd ald(tﬂolh pf tha Gdmbduad (UK ehe thripesaine @H&@Qbm%@meﬁ Mut 60°C to

t th d
RPFINER, 15 sohE riberdn Herdtn 16iton o6om EApevg (MRdhe ermperatur i

mfaaﬁadn@ib&&edﬁcabmﬂ7@°dtblawut odeg, some embodi ments, the
addition is carried out portionw se, either as a solid

or a SbToMeE Fhodimsrisithe anilae élerine imitbrigt(c Eop nerhpoufidhf Hosmula (II)) can
dt as0lweath the UtdFohgachod

prior to additi on. Igcgsorlréephggbogedm%e%{%%qh%??néﬁg %Oﬁ?qglga
B@% %9ng the i socyante or isocyanate equi val ent groups

(€. 9. In SoaieRawbsismehtsitie coffurld ?Fbﬁirﬁl (*.[ﬂs sx%gﬁled %nr%:gc%l%? compound

g#atlve to the anount of ani
by grpla ( Prpith a coppayadef ienpea (I.I@ninsaltetrh’@ embnqumtsi tlefcompound of
Fomitd @) i &$b | Ak

ot Vb e e b RutRU ARS8 sl b O pormte
gﬂﬁlgnpound of Forrmula (IH) to a conpound of Fornul a

(TL) Sﬂﬁm@%a@é@i@létbeal”mé 15055/3%95ﬁd 1§00§a teQ-: ul@ﬁ 8#11%3 drSwell known

about 1.2:1. In_sone enbodi nents,

Brthe ﬂ’éa@&ﬁﬁlsﬁmﬁﬂésﬁvaﬂablﬁqﬁhase(m gtyo berreutmtmmted (fromi C@rrespondmg
arﬁEr[ee 8% edcticd vﬁthtaﬁ%@iaﬁﬁt%%epaftmé p&ﬁgéﬁ@ 'v&hﬁ%gno%ﬁeﬂ&atgﬁaﬁ {18 react

@&FI on m xture. I n sonmeenbodi nents
PBIPOGEOYPHAE R s n Erean Fepyentta cquitalent greup. For example, an

fs@dy@ﬁit@bdiﬁﬁ tdin
e s t oLl n%ﬁgﬁgg&%n%ﬁﬁ@% B S rdoine anilne with
Bt YW ASHPTAME TIPSR %éﬁb@ﬁ@?@r@owm ties €h€ed) ¢rdriphosgene
het, E@%h&ﬁ&ﬁéthy‘l@ﬁb&ﬁtea@%@(?&%%@Ch B %ﬁé‘fﬁ %&gilaggtmdgﬂvahve

ter e .addi.ti on of

rbs oplonafiyselaeé dArehey ét%&f’@?ﬁ @bmarl@@ B yamates involves
mﬁrfguhe 169 Rate-doRers B e AR BR M SoartBhdtSlo &H&at@gg%ﬁa?é} from

of..the Conpound (HI') the tenperature Is
PR & SHBG aness es doseribed ehove o mexamplesiiis putrddierempated by

ll’d&ﬁm@:t’ld:ﬂal ﬁlf:‘T SaBbdrbi et TRS90! 4Bl 0161094 ’theadl&%g&g g?gﬁhlglfl is &worporated

hFornF ((5 %%}1 can_be djssolved in th

eI PY IS HRATCS By s Shtiretyr iThese prgcediess prdethirpimowntiy Ehefart car gigg rise to
isocgmlates b Ofllustiafed SO SRR RIowt he conpound of

Forrmula (I) is prepared by reacting a conpound of

Formula (I1) with a conpound of Fornula (II11). In

al ternate enbodi nents, the conpound of

Scheme IH
Phosgene
1b '
R 1o Diphosgene RP
R'a R Triphosgene R'a Rlc
or di-t-butyltricarbonate
H,N Rd " oeN R'd
R1 e R1e
(IlXa)
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Formula (I) is prepared by reacting a conmpound of
Fornmula (Ha) with a conpound of Formula (Hla).

warenetosmzs mat eri al s bearing i socyanate and i SoRgaNAR@6/002721

equi val ent noieties are well known in the art and
commercial ly avail able. Thegg, &I Byal so be routinely
prepared from correspondi ng anilines by reaction with
an i socyanate-g®nerating r £ whi ch i ncl ude§5

material s that G with FRES @ﬂ%o gr oup .
ani line o 0o | soGyand, g,,t H;O}{Qgent Rgr . R
exanpl e, B anat e-bear-rg—conrpopnd can b dily

prepar e aCt i M2t he correspondi ng ﬁnN

phosgene (i.R3, O 2C=0 or tri phosgene [ie.

bi s-trichl oromglhyl carbonate, Cl 3COC(O) OCC 3 to
generate the isocyanate derivative which can then be
optional Iy isolated. Another procedure for preparing

i socy amaioewnam\zqmmt tnsludg atritfety SAEHBRALRYARRIRALIBE to form a
ri carbonate to generate isocyanates

PSR ezt iR Cripo B bempedo pbaamat
mul*elmmpbmba‘)fﬁreﬁak’ﬁdﬁom the emttbsgoniifg hARMNSHY %ek%}f!%l@ﬁt?aﬂ Ldttlﬂlg of the

g[) ﬁ% 81?eézz[1ng re\:/\,ﬁcng §11|Fb°ﬂ%l 6]]11564%5?1% gagdr@ %1%?2}%(1 )891de m THF and
a@toaﬂehaespemwetysasemcnbm; for eXEHE b BRL R il 88 T@RAHbNLSS 1998, 39,

a ive ris OISOC nat es  as
Eﬁq\l:ggg?g € &:Ilozr% Cﬁvgﬂlﬁlgm PPy d e eregeq,fg it entirgy. This

Pleosslyesrven gidk peds dpecyenale ¢quhakgr Iaelllﬁlﬁtrated in Schemes V and VI below.
di -t-butyltricarbonateSchenme |1V Phosgene, D phosgene

Tri phosgene or di-t-butyltricarbonate An isocyanate

equi val ent 4 ncl udes a noi etS¢ghahd¥r t han i socyanate

that is abfe to forma urea |inkage upon reaction
an aniR¥pg R'C, X jdaggple For mul ae (H) p. R'2

Y epa®ed fromjt he

s @fi | i netHibyeCRe sequen@l
| socy%\nt e-generating reagents: ﬁa@aﬁ\b\(ﬂl dii
and 2) rretl i odide in THF and

Scheme VI
R5
R4 RS 1) Carbonyl qiimidazole
R2 2) Methyi lodide
\ :
,N NH THF/MeCN
N 2
\ , RS
RS
D)

Other isocyanate equivalents can be generated by reacting the corresponding aniline with

an isocyanate-generating reagent such a substituted alkyl chloroformate of Formula:
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acetonitrile, respectively, as described, for exanple,
by Batey et al. in TetrahedronLett. 1998, 39,

wW602606:082388, t he di scl osure of which is incorporParas2006/002721

herein by reference in its entirety. This procedure

GABreBI RAGis U] Sfficyl hd 1I99E Y ligyal et LLlgstrat

in Schem%s& and VI be?%aﬁgggﬂgne VI é@ﬁg%kfg%@égﬁ%wggﬂeﬁ”

éﬂﬁ?ﬂg&h@m‘%ﬁ@wq@@alg@n & seme ¢mbgdimenis R igmethg. In further embodiments,

ROk @SR N GhddPla@Nbdyl Ao M ke AFH ot JHener g | - and i

reagent suchﬁg suygtﬂ?ute °a kf? c o?%%g%%QSéEOF%%IhorLandnl

Eeh pEfchemyppdingniipROIS G5 wherein RL is G -8 al kyl and RB

i's a Fe@mibofdiRyateleRlivaedd tiRedMhsHRGAY, | boQMSe is

suj tabl e #orofor%?ﬁgeﬁﬁgﬁ?socygnatg e%ﬁﬁ%&?@%@ﬁﬁﬁﬁﬁkmlmmumai
e ppeHEbelms s nethyl. In further

enbodi nrents, RBis d, Br, |, nesylate, tosylate or

the like. In still further enbodinents, RBis O, Br

or 1; and in yet further efs¥®e¥ts, RBis O.

Formati on of isocyanate equivalents using a

substituted aRkyl chlorjifr teis iIIustratedHFm

Schenes Vkia and Mklc below henme VI | ,Scheng,V 1c
Reacti on of 1 nes Be. g9 céhpound®of FoFmd 5
and (Ella) _as, those described iq Schenesg and

VI 11 wi teNt heli soRyanat e- gener ati m§ r e&jentN
substituted ar®yl chl orof ormate can be optioHaIIRw
carried out immihe presence of an organic base.
Sui t abl e organi c bases include, for exanple, pyridine,
di net hyl am nopyri di ne, pi peridi ne, norpholine,

m xtures thereof and the |$demeMimsone enbodi ments,
the organic base is pyridine. The organic base can, in
some instanck3, replacerRthegl eaving groupdRB to form
an organgac base gerivative. J[In some epybod ts,

pyri drhe Pgblageés therd eawi ngcpr ouge o a RA
pyri dijgi u vati ve. Generat?y, tihe r§3ﬂ§~of

an agtlnye, fuchNias a conmpound of a1 aA N oo RB
(Dlaﬁ, ybsti tut ed aIkyIchIoN matly cah range
fromabour3l:1 to about 1:2. In sone

ﬁbOoinents, t he
ratio is abqmy 1:1 to about 1:1.5. Such reactions can
be carried out at any suitable tenperature such as,
for exanple, about 0 to about 60 OC or about 10 to

about RebotidhGof ahitinds$e. SRR d¥ omﬁﬁt(ﬁz thd (EHL)% &lch ROMER described
IE@ |so§¥?n te or isocyanate equivalent can be
inSgremes Y1l gnd VAL with theispeyarpimenneneties fegent substined! aligisdiloroformate

&h beejtloallyraRABGh BrelphBerdt 8Bl PEMRMAQD Suitabl organic bases include
{eactlon.Apcordlngly, in sone enbodi nents, the ’

L BRIl R AE, Jimefhyamizoeyridia; Nptridie, mepkpinemaitias thereof and the

1$de! En some embodiments, the organic base is pyridine. The organic base can, in some

instances, replace the leaving group R® to form an organic base derivative. In some
embodiments, pyridine replaces the leaving group R® to form a pyridinium derivative.

Generally, the molar ratio of an aniline, such as a compound of Formula (II) or (IIa), to
a substituted alkylchloroformate can range from about 1:1 to about 1:2. In some embodiments,
the ratio is about 1:1 to about 1:1.5. Such reactions can be carried out at any suitable temperature
such as, for example, about 0 to about 60 °C or about 10 to about 45 °C.

It is generally understood that although the isocyanate or isocyanate equivalent can be

isolated, it can also be generated iz situ and used directly to complete the urea formation reaction.
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and reacted directly with the appropriate aniline
W t hout isolation. Deprotection According to a further

wapesms1ss the i nvention, a conpound of For nul aCtDe@an02721

be prepared by the process conprising reacting a

CRERAMEN, 19%0&9&93&@11&&@%&: 1s\%l%f1§é &*1]%(? aﬂﬁ% %ﬁl z?ent 1stq,]1ée,rated in situ

protecting grou
VRY Feagteredinget Wﬁiﬂleammtetahlélye witkoupiselaidmed form a

“cyclic amino protecting group; with an acid for a tine

and under conditions suitable for form ng said
LS9 of Formula (JS). In some enbodi ments, PGis

gD M SR TR B ol o

HEFH%‘F%)B%&%BHOPG%P@HM@@@@%@& argmagendtos Fermuld@van t hat
can sel ectively renmove an am ngsprotecting group it
was di scovered that the deg otrctlog of the am no
group in the present inyen nbe advant ageously
conducted in the presence of acid. This is contrary
to what was reported in. f'ny "|.NaF Publ i cati on

Number WO 2004/ 028450 WRer i 55ti%§ course for a
deprotection of an am no greds he presence of an
acid resulted in [ost of the bmwyine at the C(4)

posi t .9 gf the pyrazole, specifically formng 1.7%

6. 3@6an 2.8% of the des-bronp conpound at 1, 6 and 2

1 houP§1$%Jsaprémprvebt;ng gkdupymﬂ di scovered that the am no

r ot egh A nd effi entI

e rchr P e Bt Mefatie Srsdhgiate dachea form a cyetic
gwinamsitictieg grbur; he br oni ne substituent. The chem stry

of pr t use.an a eagent for

depr of S 0 Rh R Ind B AR oo ot suipraenc of
vaémiﬁmotectlve G oups in Organic Synthesis, 3rd.

99 mh ch is incorporated herein
by re¥£ren8é®$ﬁﬁgt8%%1§m”m¥f¥m¥he deprot ecti on can be
car r i bosomg ehbatiments, 8G i$ ACEOMIE, iilyddi nents, the nol ar
ratio Q£m§%%&x%ﬁmﬁ$¥ﬂ- Qgg@h Formula (1V) is greater

t han out nEnts the nmolar rati o of
aci d Wailemmpoosduithblefopotebing(algtfts irs bimtwieran cabelebtivelt @move an

?%98' gm%cm{r%ghr&%q}awgs@scgve%%q{qﬁ the d}gpro{ggtlon of ghaetalm?noog];ou%%l ghe present

inventlon can be advantageously conducted in the presence of an acid. This is contrary to what

was reported in International Publication Number WO 2004/028450 wherein a time course for a
deprotection of an amino group in the presence of an acid resulted in lost of the bromine at the
C(4) position of the pyrazole, specifically forming 1.7%, 6.3% and 22.8% of the des-bromo
compound at 1, 6 and 21 hours respectively. It was discovered that the amino protecting group
can be cleanly and efficiently removed with an acid reagent without loss or scrambling of the
bromine substituent.

The chemistry of protecting groups that use an acid reagent for deprotections can be
found, for example, in Green and Wauts, Protective Groups in Organic Synthesis, 3rd. Ed., Wiley
& Sons, 1999, which is incorporated herein by reference in its entirety.

The deprotection can be carried with an acid.

In some embodiments, the molar ratio of acid to compound of Formula (V) is greater

than about 1. In some embodiments, the molar ratio of acid to compound of Formula (IV) is
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Formula (TV) is between about 2 to about 4. In sone

enbodi nents, the acid is selected fromthe group
woamsisiizng of HC , HBr, sulfuric acid, nethaneCT/Uus2006/002721

sul fonic acid, trifluoronethane sulfonic acid and

PetwRbd a8t %laﬁ&@ BCrAGhd emb&lﬁ&ﬂ? ﬂ% 09% ol 3sia %(ﬂ%ngg

onprises sul furic acid. ment's,
Qs d¥3 isfheyween gbopic? ’feﬁbl@ffét ood t hat HCl can be
. Nt r odIEREE SHiddith M@&h@gcyd Qbe1dR
n be bub& edllgto t he Hea%tloﬁﬁgghgggg% gﬁﬁﬁiﬁBr
&E’& agd, mgethanp gylfopis acidnigifinerempthins. Sullfcrmcsamdsand p-toluene sulfonic acid.

efTbOdEr{Twﬁ{eSembbﬁlﬁl K6 thd R1OQBEBHA: tu via reaction
of an_acyl halldg and sal H%Eprggg%ﬁﬁﬁg Ci -8 al coho

sol vekhit somembadimertpisercrcifeamprises FELak o unﬂqlstp@tbthaﬁ{@@n 53
&Htk)ﬁﬁc)ed %@)vm@ty of rﬁetﬁmefoﬁémﬁgfe nﬁ@f %n bd g.ﬁ)b%ﬁlﬂto hal reactlon as a gas,

(i.e., acetyl
@?I:B &8 lﬁ’@fjl%eéi asg ﬁ‘éu@élp%ﬂétthfdtlﬁen @1 WS@D@M#S tiedlVlengenemted in situ
&1alea@h&9ﬁ@h acyl RalRIOHERd & &f&:‘ﬁh ﬁ&hgﬁgfv@iteﬂ od embodiments,

g% hol solvent is selecte om t

ﬁgx@?lllq%ds G- ARYIHSHOHCL. dn W?(ﬁmbOQm}gn’fg,pthﬁrwlyl lalﬂlde is Me—C(O) Cl(ie.,
e 0 eprote t

gclzelg}gﬁlgllﬂ@i % i\l/lgnltﬁé’lgigbc%efmﬁ@ H{é'ﬂ ﬁ?t tc&? EL%Q‘SC ngls atlh glcohol In

E%’ﬁ‘ﬁ"?%b@é]lmeﬁ@ thy Deproteeting 6hi-s slmhwbmven’sw delected dipanie grolipiconsisting of

alethend? '@ﬁ%l”ﬁﬂ&)ﬁanot Xh% IFQt gbls W& ﬁ%b%glments th%lag?r%ﬁing Cis

essentlally anhydr ous con i ons.

plrehohgnlvent is methanadf Injsome cobedongrdy e Reprofoting g, aldoM)! sblsent is 1-
PloBaior rmts&ﬁ@er%ghlﬁen’gs thé gC‘? %%e?&@ﬁﬂad%?%eﬁﬁalfyb%ﬁogﬁ conditions. In

ratio_ of HO to conpoun or mu

S Ao dipqsnishg molar ratihef Hidje oemampuindef Roamulh @VO ot grentea klay about 1.

Lok @flb&iHnertd) t}ﬁqno@a{ ol kot

enbodlmsntse t he oréanlégggﬁven?&gghQﬁignmﬂaav)mbmmwm“mOWZto
tﬁ%tectlng G -8 al cohol solvent. In sone

enmbo dTE@d@b@tecﬁ&ﬁa@@@Sﬂfoﬁﬁy CQ%S utﬁn g\i 8rgebn?c sof %lntv ent

conprises a 1 al cohol

enmbodieme smbediaentss fhe eraspic |Sﬂgelmp0®rabmih@kotmhg €n{ alcohol solvent.

CONPI ingBe Bmbod@h&Ah B Depidt MEC o o

ﬁ%%ohol is selected $r5h1the groggB%%E§9%§cmamg?al alcohol or 2
nol, ethanol, 1- propanol, 1-butanol and

2- met ]ﬁi)ébrn@ Elﬁlﬁﬂﬂnén’csojche ﬂeﬂro&@ﬁﬁg & ”’Qgg {Hmnt (f'chméarxfes a 1°alcohol. In

al cohol i s net hanol I'n" sonme enbo

SOMEGHBPdiments, ther 1o Blﬁ?hﬂl is slpctedbinem thetgowlip wesisting dfiraethanol, ethanol, 1-
1266l 6l arfd 2-Be n%lcﬁ&pah 158! ﬁpﬁhe%%g‘ﬁdéfgﬁlﬁ? i 12 alcohol is methanol.

| cohol In sone enbodi nents,

Sﬂ?%ﬁ@ﬁﬁpmm$h@eééﬁ@@@béﬂ?ﬁmw@én be carried out at any
sui t ablseéné AR e DefroROHE ETIRMABN St comprises a 2° alcohol. In

some embodiments, the 2° alcohol is 2-propanol.

The deprotection can be carried out at any suitable temperature. In some embodiments,
the deprotection is carried out at a temperature above about 20°C. Tn some embodiments, the
deprotection is carried out at a temperature between about 20°C to about 120°C. In some
embodiments, the deprotection is carried out at a temperature between about 55°C to about 100°C.
In some embodiments, the deprotection is carried out at reflux temperature.

In some embodiments, the deprotection step results in formation of less than about 2 mole

% of a compound of Formula (TIb):
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the deprotection is carried out at a tenperature above
about 200C. I n sone enbodi nents, the deprotection is

woanteios3sut at a tenperature between about 20BCrus2006/002721

about 1200C. In sone enbodi nents, the deprotection is
carried out at a tenperature bqisvveen about 550C to
about 1000C. In sone enbodipents, the deprotection is
carried out at reflux t &ardre -Fn some

enbodi nents, the deproteadtion p results in
formati on of | ess than apboy q ,_%)of a conmpound of
Formula (lib) :rel at|veN\o he lgnount™ of conpound of
Formula (I1) . In sone e odlmﬁns t he deprotection
step results in formatlon of (®3s than about 1 mole %

TIb). .. In sone enbodi nents,
%ﬁ]t@efég@% néoélfl gjﬁo@?oé‘ﬁ P ]gq]h formation of |ess
t han hbomﬁgﬁ;fm;ts tf%;dg;ﬁrotgcmrs?p Ue{édltﬁﬁ fdtl_'ﬁhﬁtﬁﬁﬂ o@lel(s%h)m about 1 mole
r})f%g{;rrg%ou e e deprotection step results
‘ an es

orrra ially undetectabl e anbunt of a
c onpolsdme tmbaiimerty theldefrptectiatsiep egultsia Forga@ibnl? 1dd5@h §H8ut 0.5

ggfeejgr}anc%mrgglltm%t o%}ugaod@;s of conpounds in a sanple or

Aoni 't or dily credited to those
ski | | Bdoma etbeliraerts, t}iellahﬁoﬂeﬁloﬁ@ep A EIBGEmtaiad of 2 essentially

use A vari tion nmethods can be
usglgalgtlng%né%uﬁle% 4 GAPY “?{ﬁ’}(g gL@ 'such as UV, M5,
di odeMathpdgythat amobetused th idktermifdelati & n@HeR batdnRus® in Hfample or
Ok Eeu AR b (RS GEEE0 R s llBlih HESRE e o ng ot

@nnrmqnm used. eéwanﬁtyctfdpueeimnlmﬂmmi ¢antbe bsedMobinhe:tiCh R apAHPLc such
Acetoni.tri e Needl

%QW gogtg\g}rl{l I\éftge ’ﬁ? O\I;)v n%i%epéeserfatgfe A5t /oifﬁ;qxlldl e m(PVlded here:
Terrpellnatumeet V\%@Q@ét ector \Wavel engt h 252 nm Sanpl e
ngq Elcél ?I o;@%’t?lggyn tr)ﬁﬁ %@gﬁ %% e S%mm or equivalent with pre-
qodunafilier;i brati on tinme: 2 minutes

Mobile Phase A: Deionized Water

Mobile Phase B: Acetonitrile

Needle Rinse: Acetonitrile

Flow Rate: 1.5 mL/min.

Column Temperature: 45°C

Detector Wavelength: 252 nm

Sample Injection Volume: 10 pL

Gradient Profile
Time (min) Flow rate mL/min %A %B Curve
0 1.5 80 20 -
30 1.5 33 67 6
32 1.5 80 20 1

Data acquisition time: 30 minutes; Gradient re-equilibration time: 2 minutes

In some embodiments, the compound of Formula (II) is not physically isolated but

carried on directly into the Urea Forming Step thus combining or “telescoping” the Deprotection
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Li sonme enbodi nents, the conpound of Forrmula (Il1) is
not physically isolated but carried on directly into

woheosldsesas For mi ng Step t hus conbi ni ng or "t el eBCopiSa®s/002721

the Deprotectionand Urea Fornming Steps. Accordi ngly,

glgt% gfeé%ol il % ]gsﬁ %cg?rﬁlnglsﬁg@%% aslr?e%ts%cr: %eprg SFt}ﬂg g alcohol
Splvegt islessohitidlly st same bs th(t Hires FneniegrGodilavboitsslveith® some embodiments,

%ﬁﬁéﬁf %é%:hh%?l sgl oﬁol%oﬁ/g gllﬁd I§I%L ¥o% ‘Qalté&%?%o% {%qq%comprlse 1-

@tqﬁéerl wayrottsr thie tBePemotenting ﬁgs :(thal mlvcnthlséd i8 @fepﬁ‘mg compound (IT)
SRkl REERAE 006 ATROUR gérr%r)ﬁ ¢S ARERT PR Bs Forming tep.
i n t héligmetavelso theilegrogicqn andUresr Emtung Steps canﬂDe conducted usmg the

{ condu
PapiaT RO AN B FREOLIR, B SRR S i uokes
deparéinglyt dno pspiest of awrpmcht gwention d@tudbas)mbnmtgm (“telestvping” the

ntio

B g SRy herk B o BB opgcer asi
aendlitignea  For ni ng Steps wherei n the deprotection step
is ca r
erbo dlr[l{ rrééﬁ%s %B%lgﬁgtg th%g)n ggurg%ggbﬁﬁlﬁ?@)}_%prepa%%gtarpéo €SS
anfﬁ@ggﬁ@@%asccmm‘pmd oifiognuied¥):i ng a conpound of
Formula (1V): wherein: PGis agsam no protecting
group; and RNis H or PG and RN together with the N
atomto which they are ﬁbt% ( Rm a cyclic am no
protecting group; with aibasg a tinme and under
conditions suitable for Necr 'NdP@orrpound of
Forrmula (I1). In sone e [ G is an acyl
group. In sonme enbodi ments, GRIS -C(O) (G _6 al kyl).
In some enbodi nents, PGis - @}7&/& In sone
errbodl nts, the base is sodi um hydroxi de. In sone
enbod"IESs, the reaction is carried out in an organic
sol vel?Gls dmansioerproeotrediré®nind, the organi c sol vent
conpr a Deprotecting G -8 al cohol solvent. In sone
errbod the Deprotecting C -8 al cohol sol vent
conpr bskG aﬂd R ekethdrolith@lie N atanG@Rich they are attached form a cyclic amino

protecting group;

with a base for a time and under conditions suitable for forming said compound of
Formula (IT).

In some embodiments, PG is an acyl group.

In some embodiments, PG is —C(0)~(C,. alkyl).

In some embodiments, PG is —-C(O)Me.

In some embodiments, the base is sodium hydroxide.

In some embodiments, the reaction is carried out in an organic solvent.

In some embodiments, the organic solvent comprises a Deprotecting C;.g alcohol solvent.

In some embodiments, the Deprotecting C,._3 alcohol solvent comprises a 1° alcohol or 2°
alcohol.

In some embodiments, the Deprotecting C,.g alcohol solvent comprises a 1° alcohol.

In some embodiments, the 1° alcohol is selected from the group consisting of methanol,
ethanol, 1-propanol, 1-butanol and 2-methyl-propan-1-ol. In some embodiments, the 1° alcohol is

methanol. In some embodiments, the 1° alcohol is 1-propanol.
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In sonme enbodi nents, the Deprotecting G -8 al cohol
sol vent conprises a 1 alcohol. m sone enbodi nents, the

wa 2edet8ia3s i s sel ected fromthe group consi sti RGTAS2006/002721
met hanol , ethanol, 1-propanol, 1-butanol and

2- met myiohi%re%@mﬂentglthe ]ba)r&c%ﬁ% rrbnbag giﬁs{&fsvgnt cP]mpI]_ses a 2°alcohol. In

al cohqgl is nmethanol”. In"so
SPRLihodmeents, the 6°|cﬁé<?vbpl is Apgpmelenbodi ments, the
Depr obesiboi a.
al cohal lgljijleﬁi%sl,j ?ﬁgerg’g&g%l%léﬁgsc\éﬁg c&%ﬁ@?{ %8’ Sultazole temperature. In
Sy FRbeiaents Disprogacaien is omriechaie pt abasparatmre mmvtelabcm 2¢°an I some
| 0, O
i e R i
EEPRTET bafients adspratectitroin card @Dt atlartersmmeture iioémadoLIST) to about 90°C,
te erature
B bR Tl Rl Bt B LERELR i S e o about
45 olnsemi embpdiments, demdtedion isxarrd betmp exflak tenetagieareen
about 1,7 0 nbodi.ment s
depr O{nesg{nlt‘: glﬁlgip(gfﬂ%rgg @&oteé’cﬁfl 1 ng‘leg out under L 271 ﬂﬁeg[ 3‘88?%%?1
about '58we emboditents, d4p0©Cion Ilsmas‘@demenﬂderdl Nyithssphere.
depro AN u at.u
come. o by EneRt defeah rabe Tlest i SRCL O Bpound o
Ferayta Qﬂmsphere In sonme enbodi nents, deprotection is
carried out under a N2 atnosphege. In some
enbodi nents, deprotection resulfs in |less than about 3
mol e % of a conpound of FoRRylz2 pR® (Hb) relative to
the amount of compound & For (). I'n sone
enbodi nent s, deprotectlon corises | ess than about 1
mol e % of a conpound ofy’Fojnul a (1i B2 In sone
enbodi nents, deprotecti Q0 ¥esulgss in essentially an
undet ect abl e anount of Hal ogenation In further aspects
of the invention, a conpound®b) Formula (1V) is
R84 @ik ng reacting a conpound
of For rrulag%uhmc{%@bﬁ&%{wlgi ogergﬁh ng reagent in an
am delsemg %Tﬁ?(’dﬂfé?ntsa deriretectiam eorupmidesless dhad iabaud i snokt Ao @b be@npound
$f¥ordus )9 sai d conpound of Formula (1V). Any of the
numsrous hal ogenati ng reagents known in the art can be
us ed. I spme errodimintss flepsatection telats iaéssgpinlit dnnmdetembimaust of
a bromnating or chlorinating reagent. Sone exanple
bromi nating reagents include, for exanple, Br2,
HFB?"&H%UCU ni m de (NBS),
, 3- Ol g P Cdi ndelm
t fi brom de %Sge%H%;ﬁsﬁh%hm%@&f&wd 0 Onlmglgimés prepared by the
Rgme&srqowawnp@reactmg a compound of Formula (V):

R5
4 5
R2 R R
\
N N’PG
N\ I i
RS RN
V)

with a halogenating reagent in an amide solvent for a time and under conditions suitable for

forming said compound of Formula (IV).

Any of the numerous halogenating reagents known in the art can be used. In some
embodiments, the halogenating reagent is a brominating or chlorinating reagent. Some example

brominating reagents include, for example, Br,, N-bromosuccinimide (NBS), 1,3-dibromo-5,5-
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reagent is N-chlorosuccinimde. In sone enbodi nents,

t he hal ogenati ng reagent i s Nbronbsucci ni m de.
wahodsmsgizs any nunber of the hal ogenati ng r eageRCS/US®aM02721

in the art can be used in the Hal ogenating Step it was

rovi.de
cI ean coﬁsoenltr1 %cri]lﬂ%% %g—ur% gjﬁ%gg 5 5@3?%@ %(“\7}‘ r{? ¢ ghlormating
EBAPG P¥cdpromseinimide. (Irrsgmet duaodipgntsitbe baldgseding ndakant is N-
beoRlogtcetlingddst antial ly free of the conpound of Formula
(V). The use of DMF, nethanol and ethanol in the
Hal ogéHheush gnssmpbep@ﬂm pdogengtiog tea@ntsdmd®h of the drecan be used in the
SihRbrafEh STBY 1@%§t!lls&)€erﬁde t'h%t(éﬁ TRAHNGQf s n%%;{rﬂ tq %r()v\{bc), o1 Wnversion

i sol ation, Alt 0 ogenati on un
ebmherPrBisof Fraadaen te »camephdefiFormylag Vil étesaniba edsequently isolated

Bk @htially WePbt 6 Qtlbund df hpmerved that during

i sol ation of the product . conpound of Fornul a
(TV)) about 3RrF0 4% of the startl ng material (eRYy.,
conmpound of Fdr rrugg (V)) umsgemtiig nel y obt gisned Thizzs
amount gof COgipP™ whi ch i Beagemv an i rrpumty

subsequgnt W t heg
N Ném% as St s veNy rTfIFuliNTo

desi rq\g T fid
remove \ 0l subgequgnt steps. In general, valgioof RN
this inpurity required recrystallization(s) aAd
associ ated yi@)d | oss to obtain IeveI s of about(nl)/

criti.ca cov that repl aci
e BB 2D B Ao B bl e L PotEed S oAt 10 0 of
smuvgmateaal I(@M@hgdmfﬂpmuM%mpoE%ﬁubﬁ Aldhgi t;Berzl BRogenation
r e reactil n
ﬁrﬁﬁg{/ %%st%q%lﬁg\%)?lgé%c?dﬁs 0. %g&g?%qg(taﬁé e&?ﬂf‘? Waﬁ% surpnsmgly, it was
Q@W@hﬂlﬁa’uﬂl@IISdaitbneif theipnaibede. g henmpese dfTormula (IV)) about 3 to 4% of

e NN —"
‘Emmgnda mhick isi rtoa/bhemalmtyi & sabdelqﬁﬁt stepé,Scahl ﬁﬁﬁéréb%hﬁﬂa[ﬁ redftions as the

j Far wherein Rz
%&%ﬁ)ﬁglﬁ%ﬁg %ar%: %?1 T gg és,nvglélr%% ’ﬁulf—fo (ﬁ:m(ae 1121 stﬁqsewwmt SiERF- IJ& general,
ego@l ofithis|ikapirity cquiRd reergstdRyzati e tahd fssoudidtddl 11 10360 @Btain levels of

91“1? forma 5 or 6 menbered | actam represented by the
two fornul ae: I n sonme enbodi nents, the am de solvent in
t he havetmampdeghe (B‘Htcalld‘mao‘reSy ﬁatﬂ‘aﬂ:h.)ﬁgaﬁﬁbam ﬁaitﬁﬁed problem

J}JNEEJS Q&X& Im% ér?%lé Ecﬁlz%ng a(ﬂﬂ)wed e c?lgg%@(ﬁ%ﬁ%%gnnqa I%") to be 1so?ated cleanly.

sol vent ogn at’ ng
CHrryintgropt the EdaamndlethlsTSbb'eﬁt@ka)’gbﬂ dieiidotptddgacduc OmitioaoB@mination and

&ﬁﬁ%tﬁéjne@& P péérﬁ% hze‘?t on?s) anedrigs% r0 ltnlél{egél rclalgtec? 8‘&%’(0.

The halogenating reaction can be conducted using any suitable amide solvent. As used

herein an amide solvent has the Formula:
0]

R%,
A
P
wherein R” and R™ are each independently H or Cy., alkyl and RY is C,, alkyl; or R* and R’

together with the amide group form a 5 or 6 membered lactam represented by the two formulae:
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enbodi nents, the reaction is carried out at a
t enper ature about 700C or below. In sone enbodi nents,

woOheoero8e3si on i s carried out at a tenperature RODWIS2006/002721

500C or below. In sone enbodi nents, the reaction is

carri ﬁgso%tenﬁgdlﬁeﬁtg MRELAI LR A HE hglg&aggg %gclit%\éviis (iah[r]lethylacetamide

sonme enbodi nents, the reaction IS car

PeNpethyl-ger @ibi@m In s@ngpemlndingsnts, the amreoleab dheimidgsating reaction
thEméRALdtQfad S carried out at a tenperature about 25C

to about O00C. In sone enbodi nents, the hal ogenating

r eact TbnhalegsuAting reaetioatsenibe @8duwtsd a%wonﬁ@i@empermre In some

h
hha ) ol NBRTPONA Aot W Bk i FPERR b Bt
Fobotithenty, ’dfid)reacmtmbamhe‘@uaﬁ&uémlﬁsrmb aBoup50°ConeElo®f Tl e
co%ou%g ﬁ’ﬁ For. mul a . In some enbodi nents, the
FAPSTBFLY 5 geartiores Faslae W hartemperatip abaut HECrpbelow, In some
EAPARHERS) the QbachbrAD &4 Qf out 118 t&RIR AR gb(ﬁ)lt Zﬁ@roﬁly&lzlgw( 1n%hme

compared to the conpound of Fornula and isolate
eTReodinaeRbD the deastionme pamigdeouf 4t\teraperetae anmgmﬂam tbotit 0P61 %
or | oﬁﬁrom@femi)&ﬁm&&m%fé) Qfatuggo{ege@gglt?regx}ﬁs in lakﬂﬁ f%ol % conversion or

enbodi nent s alogen tin lon res

bighe of thalcpppond afpsmale (BB cemparelin theghmp e o6 prowid Vi ind isolated
K

B A BB DB B Uy o

f¥ee of the compound of Formula (V). Methods that can

be usgoh efBEEMMH %erhgiogéﬂa%ﬁ?g RS uRln gli%qp%lrjrg%g’ tA‘; conversion or

a sample or to nonit ctions are read
higheriebthe campqupd of Formylp éf"élcﬁmpmt@the%]nu@md@ﬁﬁomtm and isolated

#1836 mbcting SPFRRLY (145 6htaifiny %duﬁi Xlop‘];/fngg %tw%? bt |0 co%ﬁ@%jgf Formula

can be used in connection wt suc
di ode-array, and the like. The nol % used herein

can be A8k emBbdgchtd Yhe 'ﬂgllogén\ﬁhﬁg}e?chw reglﬁ{s %’f’ %Sg(%ﬂ:lal@ja% undetectable

representative set of conditions Is

1agnhed thicagrowso! Earmpen Yo somparedie thel campmm;i off ﬁormmta (IV) and isolated
e 8SRIYuRd 6f Fhlnh1d (187 %&Eﬁjtlall? ehomdfe ddd o@r@do ngn &
ccordi ng , in

assists in ﬁlnlﬁlZIg%p eha ogenatlo
sone M6 thit srsbe ysebip etearinatelatirananty ofierepoohds in a sample or to

6 bt dnYdre E&d@}a{rédlﬁg td-’tH&se sﬁll dcn]ﬁ ﬂR:ra?tS ﬁ?ﬁ 1so Bst %hé Mgtﬁod that is

acid. In sone enbodi nents,
ONfUSEd V@fﬁ%@ﬁ dgispiios, metthvés @hnlbameedan qump@oa mthtan HPLc such

£.UWINIS, dduelatrayl a@'ﬂh@ﬁk@% rrifp%) us!: out %@ LR R HPLC with 2

ihe ‘dilute acid i s about 0.4Mto 0.’ 8M aqueou
i detestar. f%r%?selﬁ%tﬁééfts?f@(fndtmés llsmpémpd omwra-a conpound

of FokaHich dftd)comBouRl EHBTRAIPHVY HEhe presence of dilute acid, such as HCI

and the like assists in minimizing dehalogenation. Accordingly, in some embodiments, isolation

of the compounds of Formula (IV) is carried out in the presence of dilute acid. In some
embodiments, the diluted acid is aqueous HCl. In some embodiments, the dilute acid is about
0.1M to about 1.0M aqueous HCI. In some embodiments, the dilute acid is about 0.4M to about
0.8M aqueous HCI.

In further aspects of the invention, 2 compound of Formula (IV) is prepared by the

process comprising reacting a compound of Formula (V):

25



10

15

20

25

30

process conprising reacting a conmpound of Fornmul a
(VM): (V) with a Hal ogenating reagent, in an am de

weabosmsiz3sa Hal ogenating Ci -8 al cohol sol vent 8CT/US2006/002721

m xture thereof, for a tinme and under conditions
suitable for form ng said conpggnd of Formula (IV);
wherein the Fblogenatlng rePge and am de solvent are
as descri bed supra. Rd R2d t hat conmpounds
of Forrmula (IV) can be epa gnd used directly in
the Deprotection Step wN RjebPfties in purity
as described supra. Ac -rdﬂ im sonme enbodi ments,

t he Hal ogenating Cl1-8 al ‘Fcoﬁol sol vent and t he
Deprotecting Cl1-8 al cohol al coRgl solvent are
essentlall sanme. I n some enbodinents, a congound of

gen}p}ln% ER29h Iha a@a@qﬁg}vggt a ggﬁgqu@@@ Gad alsplep! solvent or mixture

‘ﬂféﬁ%b@ 6@ irkeCan@d ulied BorldRiofs suitsIERR ?Jﬂﬁlur%fsaﬁ% uﬁd ()1* ])c)rmhlg vy,
t he same_al cohol solvent. |In some enbodi nen

Crhersineths Hilpgpnetnegeagent apbamidesajvent are @ecbﬁvélbééwrfg c1 8

al cohgl waaQls¥@RtedaRdcdniiRuiilop BsRRld (19) c@i‘r b8 pRb£AIRN used directly in
solvent can be essentially the same. I n sone

SieddaratestpnStep wahouh fifiralist inyrityps dessribedifapras dreaadipely, in some

CRBRIMSRS iR ﬂal@eﬁéﬁﬁ?b - PdlcoBlI6BBbvedtAnd @B ®eprotecting C, ¢ alcohol
embodi nents, the ogenating Cl1-8 al cohol sol vent

i Pl s gSSaTLSiRBITE: st DB BT eRTRouIg Farmula (V) can be

@hl@ @led,i ®BproRb1BE i ohveRBA foRQurdr (e, %pc&lﬂ%'ﬁh@&ﬂ Hm@4 (D) in the same
anagl , ethanol, 1- propanol, but anol and

cH]g)(l ﬁ%}yenﬁrlaﬁgtﬁe le?ﬂ 1me|nﬁs ﬁléeaé”ﬁ%%g Gesrlcoholisplgent, Deprotecting Ci.

alceN8dlvens ankrtheHAPRD&Ing d, DalseH¥EsBROGh 153 Bsts&maﬂ}hﬁe same.
Hal ogenati ng Cl-8 al cohal sol vent conFrlses a
20

al cohdt $°M&f Bﬁ@e@ﬁﬁ%ﬁlﬂ%&%@mgtchea b8t Coim?flses a 1% alcohol or 2°
2rprpanol . I n sone enbodi nents, the Hal ogenati ng Cl 8

al cohgl solv % IS essentlall the same as said Ure a

For m HySBe.EToRp g e 1B AR s Sao DRYPRoERTiFe g TFalcotol. Tn

cdmSerodhts, 01 vadhol it &1&&5@0&@@%1&?&&1§15tn{g%?m%§1%1 ethanol, 1-
forn1n% Cl- 8 al.cohol .sol vent and sai d Deprotect

eorgnol Tehyinge! and syl arges bl Inuseagemadimigtsche &° aloshol s 1-
ptopedpl sol vent all conprise 1-propanol . Ih sone
enbodi_nents, the conpound of Fornula (TV)

i sol atbiPmesbedimenteihiinlonshttps Grneloehs Y?Hbcoaﬂ’“Ff‘é Aruplgehol. Tn

6drhd erhifodfifdntsi S0 badi@bol iPebidphddons It is appreciated
rtain_features of the invention, which are, for

that ce
clari ?Iyson&eeg@f’ e, the 4l eecpgiing e algphoksobveptip gssentially the same as

€410 U?darmﬁﬁlﬁg CiPalccabisQlve apdl Qd D@Fotkdling OTDAIBGR0] Svehid a
si ng

?n some embodiments, the Urea forming C, 3 alcohol solvent and said Deprotecting C.
alcohol solvent and said Halogenating C,_g alcohol solvent all comprise 1-propanol.
In some embodiments, the compound of Formula (IV) is not isolated.

In some embodiments, the compound of Formula (IT) is not isolated.

Definitions

It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention which are, for brevity, described in the

context of a single embodiment, may also be provided separately or in any suitable

subcombination.
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enbodi nent. Conversely, various features of the
i nvention which are, for brevity, described in the

woamics133nf a singl e enbodi nent, may al so be pPoviuseme6/002721

separately or in any suitable subconbinati on. As used

h [ »
e e AL i A Lyl By g i
Y St@rgah@ﬁ@gd 0®tm¢b¢deEm11w}ﬂ allgul SI9pBs lndndlmd@hymlt/lby bthgm(/ea),, propyl
%13 %}ﬁk-pi(o%rl)and QB&B 1) F;ﬁyp(e gb uibgtﬁrp M"btg‘t f;lrlstﬁjj% (%ﬁ )’F % » n-pentyl,
G@Palfyl I?‘FDEFélﬁ»‘tl)y and thfslﬂf?e dmplkyl greempentcyitin fmmdl tlabout R& dom 2 to
o 2

Aphon o 40,1 8 Bl P A B o1 1
£PAY arben deyott 6, from 1 to about 4, or from1l to

bout ul *? a B re 8 { arbon-
taoogn 1% Qé;;ir H@&Eho 3&1@%52}\/ Irﬁgrs l(t)bz%citg?f %@h}ph arm%bo:ﬁg Bihore 4SIHE Sirbon
CHPIPRAGY- b%ﬁrrbbﬁﬁ@nyl Exanpineludd 4denyl, prgpayh syqlmxenale and the like.
et henyls ’usé?lrlﬁféﬁp y:llkyn%" GaR %%l H}?h&vtﬂ% onk ﬁremor'g‘%nplfe carbon-

hereln " y refers to an’a avin
GFrbpRpRaEds. rE"’fﬁPﬂé e@blwdrgtcalpmﬁlu@mqﬁhwyl Evoaylp'ﬂ @néthkjahcyl

grou p%s Bl Hég:ﬁl eﬁa‘l‘% ”’rqulrsq,’ MWyt g%ﬂﬁ hetuj;k%y ne %16 mor/é\%alogen

used herein, "hal oal ers t
HeRptifepts @a@tﬂerbekékﬂar%@émclg%@h CiferERE,, mla,r@ﬂ@z, C,Cls, and the
g, ogd ki
Qe l@/l gﬁf E'ﬁp\%hlhﬁ‘ gt Hidcﬁe A gelé?rtgrgsb ar?rﬁf\ﬁi’jcec%tﬁ?allo%tgms can be
Fﬁ@“ﬂﬁ@?%@@ﬁdaﬂbﬂs are replaced with hal ogen atoms can
be r et&@ ﬁlﬁe%%elteﬁl BSrbolfdij el RAl t&él’ Qups st MSEHr e & {: containing no

" car bocyc fefers to group$ that are saturated
(pubde or %ﬁg%ﬂ dii o gnsatraiesh (b¢- ecopieining quk er enedeybleer triple bonds) cyelic
wc&adawoa&mlméé c%rbocy%g%%h&' AIHORERor ;t!;@\}c?cl‘i’c‘)ﬁ?e!bngﬂeoéarbolcyclyl

triple bonds) cycli'c hydrocarbon noie

gogpaclederyplarpaycighutyetsplepettylecyciBhedh paecl@vaptbngp&pymenyl 1,3-

gy RipRBtadiBiA, %S’@O}Q:X&Jyp B&‘B&Yﬂll’ n ﬁ&/lopc%a)ﬁ{lyl a%Xrﬁ%lQﬁ eﬂl‘l‘éﬁ(}‘l 'and the like.
¢l ohexyl”,” ctycl ohéptyl,

E’% P?yﬁ%sfaewsawbe arewlcdhéx eaﬁx/li ) o poR- br@maw (e.gn6eysioalil?). In some

BAbSEhN, car%@ﬂ?lrgrwps cﬁnﬁw from @Waﬂo?@d bk gbout ]]0,, r 3 to about 7

Carbocyclyl groups can be aromati c . ary 3 or

rabeAt SRt i ¢ (e. g. cycloalkyl . In some

enbodisgRheremAPAC HEdY1
%gout 20, 3 10 é%%ut fOon%%g &gggkgﬁga%%%'oﬁWQCMbmmmmhas

eXPEP ﬁ%ﬁn@l paphthyl, ymhra?e@fﬂeplgenmhrn@ﬁoe@myh indawl, and the like. Tn
B Ea inn @I TRIdps RYAGAEATH AR SHCE AT orliO Exarp! e,

phenyl, naphthyl, anthracenyl, phenant hrenyl, indanyl,
i nden{f iseg ﬁ‘ﬁfe’tnh Syplpallsy]” referssio men-aietreds Poracatbomsyipdluding cyclized

@lkﬂyﬂﬁenb?!ﬁﬂ zfllfy(ﬁ?l' g@oﬁp@ @QBHﬁcyIQgQOL{b@ Egﬂﬁclﬂe%o- oi"ﬁ(ﬁg cyclic ring

her ei n, refers to non-aroma

W@fmﬁ e%}vf}b:ﬁssioplﬂg Pruidpp.]@ bglyi@{ Examgle cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl, cyclohexenyl, cyclohexadienyl,

cycloheptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl, and the like. Also included in the

definition of cycloalkyl are moieties that have one or more aromatic rings fused (i.e., having a
bond in common with) to the cycloalkyl ring, for example, benzo derivatives of pentane, hexane,
and the like.

As used herein, “heterocyclyl” refers to a group that can be a saturated or unsaturated
carbocyclyl group wherein one or more of the ring-forming carbon atoms of the carbocyclyl
group is replaced by a heteroatom such as O, S, or N. Heterocyclyl groups can be aromatic (e.g.,

“heteroaryl”) or non-aromatic (e.g., “heterocycloalkyl”). Heterocyclyl groups can correspond to
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al kyl, al kenyl, and al kynyl groups. Cycl oal kyl groups

can include nono-, bi- or poly-cyclic ring systens as
woebde/ass3gdoubl e and triple bonds. Exanpl e cycl earkgkoo6/002721

groups i ncl ude cyclopropyl cycl obut yl cyclopentyl,

I h I
gXIgtllo %exagnd epn 19 ﬁ§£ eﬁatecf e?ér@a?ﬁ%o%ﬂ% gIre eg el gcy%ﬁ? gl%uﬁs can
rvgntpmny Iaddﬂnmrto ar Iegst Qnea:darmmny fromahaiit fl heeatoid®d, abdlisDto about 10, or
ag&ltﬁ%agooh{b éapb%nQ%lﬂtha Ea%rf)e acﬁé’ﬁr%ﬁél?é’ car gorne onngor":ﬁt {eroatom In

that have one or Icrin
hsamf: prgbaglithrnted hﬁq:rcmhﬁmnuw caml)avta @romrseo 0. toab IGytb 7y <brr5go 7 ring-

e

BT SRR R 63 O BTN NG 5 s o
deistpsydHgrovpsimclpée Iaomhalmpahlemomholmosmpmm;dgdetrahydroﬁuanyl
SCHIREIGLY), LIS, 9390 P i,
merPliind itvyazelifioyleisothieohdipk hyra@hdlnylspxa@ohdmhyl thlazohdmyl
'"Efedtgfeo?ig%‘l? %(A%tgé %§ V\%ﬁ gs %2 o g?otugsc IISQC% 18 Heteroaryl and heterocycloalkyl.

"het e r@@}?@ hgeetink y]letf)roarﬂé g@npﬁcay‘t:inymocgcrlmupépcdmychc aromatic

r I dr agenat ed

%2{11%«?%1%95 al 1%2% %S}Qag t e?tgrggt?% 603546111%&1 el Xs su 1% ;OXYEeR, or nitrogen.
distrresind grquns laddder, wethout bmaatlmaasﬁylommmémﬁx pmmml plyridinyl,

?ﬁ&gfgg o 7 o 1n0§é’ %Erg? é%lgla%)gﬁ ut%nta;o(?ﬂ %ﬁ?lﬁl?%)y%ah %xazolyl

&a%ﬁwlahe@mtbﬁnmévs@t}omobf&msomobfb weragetiotianeylt tstrazolyl, lndazolyl
h%@fhﬁ@iﬁ%lw 1s&519£b@5$1 Qotfﬂﬁré@ g(llrl cgﬁggol)ﬁabengimgﬁzo%}q 3

H&@?@W@Mﬁﬁﬂw&) @ésgh)ainobb@mﬁuﬂmh P8 iiledrabenzothienyl-S-oxide,

@@Sdi%}c?bﬁfégoﬁgerﬂygﬁg{péld@ soleir?]%)x% if?! "ZQ)‘P%E 19{4011%10%82:’0&0&8 aﬁ&qe

tbémqoﬁlﬁwg@p@ thedilep. Intseme gmbqjlprmmtﬁ b¢t9rpary1 groups can have from 1 to about 20

%au%oﬂjzitgﬁ{éj Eﬁpﬁ%‘ﬁfey EIMIBodm]xe % %‘Ffo%gl! ?%%F&lé 20 ca[rbon atoms. In some
benzo- |oxane peri rro

Pgﬁ%H@@ﬂ%éﬁﬁvmyl@Q@Fﬁﬁﬁ?b&ﬂﬂﬂhﬁi1wp&w&20ﬁﬂdoﬁyﬁg0mmns

0xaz ol %‘ser@wereﬂ ki Az Q! %lgﬁlﬁw’ refdrdiod 8&1%@ %?oluP WAl A€ or more of

like as well as any gr oups |st

Kesreedeanmjng %fh?n o iepleted &Y k pbteropomusgethshe OeBAY, or P atom. Also
"iRR1ded 3k definibR te%c? U’Hm 9%%31&16?{}& 1%% $&VE Wofe aromatic rings

aromati c hydrocarbo have at [eas

Hesed i 6abamigra hogd Wﬂ%@hm&bﬁ agpfogpatio mte;qeznl;c 1o, for example

'ﬂhﬁlﬁlﬁﬂ@fl naﬁﬁ&ﬁ{rﬁﬁxﬁ%lyroﬂ{eﬁﬂf@ Qi é}!nﬂﬁri Bﬁitﬁala ch? F’énzo derivatives of saturated
Fimtation, pyridyl, pyrim

6‘9*?4065&615 eih as indplanq angisoindpleyd growpgi noI yI i soqui nol yl ,

t hi enWs ysddferaz Ohayd~ ortllfb.'lcﬁégJ #lﬂde‘s Pg&l)yéhlorﬁ%{:ornyo and iodo.

oxazol yl , benzo uryl, benzothien benzt Ri azof T

i soxa?8R§ad hegyy aaéléﬂxy refary foap c@ylkyl greu £z<@11nylle alkoxy groups include

inReR%ZP kitbxy %:ro%oﬁ]y (tel'g]" ﬁ%‘r(ﬂﬁ&%&ﬂd ITOHDFO(BB%Q 32 0k%l, and h;: like.

benzot hi eny azo Nnzi m

urin
2, 3- dlAﬁWﬁdélB@ﬁlg dfaiﬂaﬁﬁw refprs3a dkw@ummdwm lgwybne halo.

2. 3- AR EaobR 2 OhIMRBND 1efero X i
PR v s LR e% rSedI . dcoxygroupmwhlchtheoatomlsreplacedby

BeS2%azol i n- 2- on- yl, indolinyl, benzodi oxol anyl,
benzodi gﬁ%@relrﬁ%l&}ngalll:dx ’ere erdto %5@1{0%2@ %tﬂ%gw at least one halo.

het eroaryl groups can ron11 to
As used herein, “acyl” refers to a carbonyl group substituted by H, alkyl, alkenyl, alkynyl

or carbocyclyl. Example acyl groups include formyl or acetyl.
As used herein, “acyloxy” refers to —O-acyl.

As used herein, “carboxamide” or “aminocarbonyl” refers to —C(O)NH,.
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carbon atons, and in further enbodi ment s from about 3
to about 20 carbon atons. In sone enbodi nents,

waebwrosas3yl groups have 1to about 4, 1 to abouPCBUS206/402721

to 2 heteroatons. As used herein, "heterocycl oal kyl "
refer ?xstu%d%efé}ﬁdﬂ@léﬁ%ox%@ypor%ﬁlm %ré@%ﬁ) of
the r|n formng carbon atons Is rep aced
thsuch as an O S, N, or P atom Also

inc | u gfs‘ qséd'?lerteﬂle“cﬁeﬁﬁl&'rﬁdx%dg’f oﬂqﬁfaﬁﬁfé "fyrﬁ)lcﬁﬁ&g}u r]@é{s%o
noi eti es that have one or nore aro
¢¢(@N(allgyByi ng a bond in comon with) to Ithe

ar t xanpl e
Bgtn ha%g%"é&% E&n%g&%%de r%érﬁg’pyst(gj;m Titic diimdyl,
pht halAgHsad herging“detsortaridey aefers bs-S6O) Nyt ed
het ug 1 ne groups.
P ol G A
chi or &s ussddemin, ‘HonyEdefersde SO2ed herein, "al koxy"

refer %sh&d%&emgasuﬁﬁk ~GiaN R, s¢xanpl e al koxy groups
i ncl ude et hox propoxy (e.g., n-propoxy and

i sopr 656%‘9)‘1“6{“9 ‘E?QfY&ﬁiékfmylaﬁQfelts muﬂﬁﬂYbsubﬁsut@@bdalhér ein,
"hal a § t
one. har o Rt MBlean Bt ik Sh RIALA WS P harl S8
al kox s gied ligreinn apfisudinyt efew toswfinyl SuhS@tpleébE@ryby an S
atom A@*ﬁseﬁ%@x@mh@ll@lsﬂ}fb thfijeﬁ}sni) %ohﬂ%ﬁbshﬁl‘?&{d%%@?

t hi oal koxy substi fut ed east” one

her ei A usegagpin, “hé?oélll@s‘!lﬁm&l”éﬁ?lb eyl fonyl eubstituiath by halczﬂﬂe'fd
by H, Aghidedhered! I'%1%':1§ﬂlfon§’}’|’ Kyayio serfon u@&ﬁ%&i %JeaéylExanpl e

acyl groups include fornyl or ace her ei n,
"acyl Vsedlhgf’*’@r ‘rexidp” refers dg NHAO)WNEd  her ei n,
“car b@%aﬁﬁﬂé‘remo‘ralkyﬁﬁ@:rﬂﬁc AROMreidd ézﬁi)&{tlﬁe& 15 an%l@ El"(_)hp.
2 As used herein, | car boxam d or

"al | céﬁéﬁ?ﬁh@f&l&rm e ?réfceNEZt 0 -C(O) NH(al kyl ). As
used ReLRl Beremd‘*aﬂéyi%yﬂnﬁ@ LE0% AT Ro SL@)E;tltute(z b}( il?{l
"di al kyl anmi nocar bon refers to -
used ABHEH Heremns @Faﬂle/?f?axmi gefeisds amigos smg(ed))owwozdkyAsroups
used ReLRH Aereinlakidpk apgrde, £elEk
-S(O NH?%I kerle) A %glled%ﬂer ein, g%l a ixylt)sul f onam de"
ref er 4spssd h@(”@) “rhelﬁﬁlié%yyarbonykgef@@éq %ﬂ@iqalkoxiéul f onyl
r ef erﬁs hied §&Ain, %b%l}lah@[ ’er'eﬁrs to §1?&llfsh ihuted'd fcgrrbécf}%
SO used herein, "alk finy ers to sultrnyl
subst ﬁ§ wice aergly g}’yﬁa}}kyl” refers to an alkyl moiety substituted by an aryl group.

Example aralkyl groups include benzyl, phenethyl, and naphthylmethyl groups. In some

embodiments, arylalkyl groups have from 7 to 20 or 7 to 11 carbon atoms.

As used herein, “heterocyclylalkyl” refers to alkyl substituted by hetercyclyl.

As used herein, “heterocycloalkylalkyl” refers to alkyl substituted by heterocycloalkyl.

As used herein, the term “reacting” is used as known in the art and generally refers to the
bringing together of chemical reagents in such a manner so as to allow their interaction at the
molecular level to achieve a chemical or physical transformation of at least one chemical reagent.

As used herein, the term “substituted” refers to the replacement of a hydrogen moiety
with a non-hydrogen moiety in a molecule or group.

As used herein, the term “leaving group” refers to a moiety that can be displaced by
another moiety, such as by nucleophilic attack, during a chemical reaction. Leaving groups are
well known in the art and include, for example, halogen, hydroxy, alkoxy, -O(CO)R?, —OSO,-R®
and -Si(R°); wherein R’ can be C;-Cs alkyl, Cs-C; cycloalkyl, aryl, heteroaryl, or
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As used herien, "hal oal kyl sufinyl" refers to sulfinyl
substituted by hal oal kyl. As used herein,

woOaoslesdssi nyl " refers to squinyI subst i t ut edPoy/uaeopk/002721
As used herein, "alkylsulfonyl" refers to sulfonyl

%b’t@x%%ﬂwﬁdﬁl@p W}B&eﬁll@)éldn bepé 83.51%%'1 QSJI ?dgﬂo?allg substituted bg 8nebor more halo,

hal oal kyl'sul f on refers t stltut
ﬁﬁqn@mlkvlcl-%lkmlsédcti@ﬂ@ilﬂl Ci-&h glkesnyl ¢r631ﬂ4 halpgkeny} ot beteroaryl

%&Hn%%'suﬁsHﬁ&H *b%%ee@r n%fe ﬁ?{ly cya n1H§ ij-dq %fk?L ] -Cgfila%aggr? Ci-Cy

refers H%& used her€in,
plpsy: or %Cmab)rl oXY3 A0S whmmé%i oy beetpy-Gyl Akt @taumbz leaAing groups
i rein,
AR DS, Bomo o) ey, Bftale ey L HIREEL T\ ™ ng
used Kéregdereingthg i) “amine protycanggroun’ Gefamtm@non-hydrogen amino
Mﬁ%irgc Eﬁg?f@g%%bl&\fﬁg@rgﬁa re&ﬁ@é%ﬁl(scﬁ%ﬁ%lg gﬁgloﬁ{cﬁ&ﬂaty while reacting
REefupctiond] gravas ok emmroundy A “cydfcaminotpgotecting group” refers to an amino
[ r y I
D blude e R P e B it L Sk fllinico grow,
Rethelike: Exgmpleqofiapino-pretegting &rwpam61aﬂ¢<§0hnﬂmcewy trityl, trichloroacetyl,
t I S
SMBRhdety %&Yetﬁrﬁo%a}fétﬁlgﬁwetﬁgygﬁ bgo ofth @F’E’ y¢ s SLOAP

I ncl ude benz phenet groups.
P?Pzglsﬁ@a@ﬁ%d% W@ﬁxléaen%zﬂw@arwm afr@dpﬁoemawywmlumthoxy-

3&1z91'6x37ca1tb@ny114 ﬁ@ﬁ@@&zﬁt)%boﬁfl afi\lﬁ(# %ng carbogyl 3-chloro-

heteroc cIy al k refers to

Revzdrgspaibopsl, %o@lqy%-éauﬁ@mafbonylh%/ééwbbgncbe@aﬂwbabwl 4-bromo-
b@fz?lbﬁycﬁl‘%oﬁ’}h k%roﬁ%&iz&foﬂ&c%@oow bﬁfﬁ%rbg%gxg&hﬁ%% -’?ano-

erein, the term reactlng I'S US
#ﬂ@ylaﬁca@ﬁwldéﬁ@ﬁmawnﬂe? -t-xeny-isoprepeseyearTinyly liledjetchdeth-1-

OoxghRh@aal, 1-0BaGS Prch-1- oﬁbﬁﬁoﬁyﬁ%ﬂ%ﬁﬁg&?&%oégﬁﬁ%{};g\Q’—a(p-tolyl)-

their interaction at the nol ecu
BRRrrEarycybonyh yyslopsntanylenysarbemvh il imenthybtydepentemdoxyomeonyl,

Sﬁ‘ﬂiﬂeﬁaﬁgfloiﬁﬁﬁﬁﬁbtl 1 rﬁ@thﬂ@fc‘i’oh@%?fogycaltbiaﬁyltfr m

"substituted" refers to the replacenent” of a hydrogen

%?hgkyclvhewy@xmwowd% ooy kalfer)-cthoxeearhohd cas| e or
Ghamiluli B 1B 86 BebR, %-(ﬁgﬂﬁn}tlﬁﬁ{o%hlﬂ Z@ﬁlbma@wp refers

éo a noi ety that can anot her nolety,

BRI By e MG o2-rmsesi e padoeiieyioacatbonyl, 1-
(rﬁﬁ@ﬂqylauylm&ﬁﬁ)ﬁr@gl Mcﬁgar@an@ %’eﬁm%?ﬁ%eihpxd &bt 4and

i nclude, for exa al ogen, g r oxy,

acepoRr)oRayloxyeskonyL. .2l oroghpparBonyh éreéhynylF%pr@mxybeebonyl
@cic@ﬁ)pﬂnjﬂewoxyc%b@ prélsﬁﬁ;x§)‘f)lanzyﬁ>g(warboﬂﬁt 1@(%%@12?’ -carbonyl 1-

he
&%WJY%%F@H&?W t%f‘dﬂ@t WmYéraetbx}s%fﬁ@vl @rounn’&r@trh@hewlsulfenyl
@ﬂéﬂdﬁ?Lpththh@ ox1§é]an@‘ﬂlk@£rﬁﬁ‘15-«prc@cﬁ%ﬁ@ﬁﬁ%ahl&ysbemeg of g‘ﬂmo-protectm g

alkolx G -4 hal oal koxy) , or heteroaryl
group e ployed is not critical so long as the derivatized amino group is stable to the condition of

subsequent reaction(s) on other positions of the intermediate molecule and can be selectively
removed at the appropriate point without disrupting the remainder of the molecule. In some
embodiments, the amino-protecting groups are t-butoxycarbonyl (t-Boc), allyloxycarbonyl and
benzyloxycarbonyl (CbZ). In further embodiment, the amino protecting group is an acyl group
such as formyl or acetyl. Further examples of amino protecting groups are found in E. Haslam,
Protecting Groups in Organic Chemistry, (J. G. W. McOmie, ed., 1973), at Chapter 2; T. W.
Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, ( 1991), at Chapter 7; and T.
W. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, 3rd Ed., (1999), at

Chapter 7.
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(optionally substituted by one or nore hal o, cyano,
nitro, G-C4 alkyl, C Cdhal oal kyl, G -C4 al koxy, or

wai2edeAsasb oal koxy), and wherein R can be G - C8rarighkeo6/002721

Exanple Ieaving groups include chloro br ono, i odo,

mesyl t.0S te, trd d the.,like, As

used er 5 der %{rhgj ik Slg%EanMal ro eet% ﬁ%ﬂeganﬁ’r%t f_)efer‘?’ yégPgount of

tompound thatiy ditieeg elsserd |fnomoa cs)bs»bsmommrebdamn themarp@islbbrym an amount
serves a I bl e amno functional

@ﬁ? ] éaltheé ggttde{eéta‘@{eh rou Ill,lenac 1&%%2‘ %1}3 8§ 16 getgﬁcectj an amount hesy than about

@dnpﬂm%dmmgmbdymhﬂmn@mnmmnpnemsﬁﬁwmgmgmuwp refers to

an am',[ﬂo Pl%r t%tsees Cdteslcplged%re%yrp cah EQ hlom?oreci:lJ d gozsﬂhtnh% 59&1%’81% %gethod

am no no g, suc 0’ group,

dmovihi the die. F oEwampleewoahfct fonation parolteenctmm@d by qu’soscoplc means, such

r acet kI iehl.0of oace
Cgﬁ%?egg%lg {]é/ re%onance S ec%mﬁc{)ﬂytﬁo é Oa% e’i y m aare Speé/tro’scopy,
up&etrhléloﬂ)mewee i) Wmsﬂ{ip)glr wpssspsmhleag, or by chromatography such as high

4- | oxycarbon
%g%§¥ﬁ8%M%' B@%@@ rgyﬁﬁﬁxbﬁP 0%y 8%%? dé?harbonyl
4-flu dm mﬁmnﬂapﬂmeyts,a]r@amybn of compounds can involve the protection and
%epcrﬁﬁegﬂo% gga?]n;oylf %1§e gg{ Qu The ne%d ko? E)r%?ecg &Y a!m%)%f):rgt any nd the
2¢ldetion ofr:ipprqpnue ngdc‘ong/grawﬁs omylbe readily determined by one skilled in the art. The
b enz | ox
A BSREAOON o HTRBEIE SRSEIN 0 o
tGr bmswx9mnw<§m7}th¢m23r@ Edx Bnlel e S5m0 o) mh;uhasr lbcxngdrated herein by
%d%:%k@ﬁﬁ@ IonxycarbonyI
enyl prop- I-onxycarbonyI
2- phe ITW‘J macjpng of thoprpesases dﬂyﬂlbed.'.lle](epl-ctambgldza)r-ied out in suitable solvents
r3s;h(r)csl?1 cﬁn ?{é 1%%&4 %Elgﬁt alhf’ c]ng }(l)f %:kglp %Qhea'cﬁ‘y Af%@éﬁ%rspn% s’ Suitable solvents can
(by glhhghet)@lmyrbmayc@m wbxbhgbla startlng materlals (reactants), the intermediates, or products
at ﬁ(ﬁte?%le&%&%egggﬁls %1')( geégl?chg Qr% QXrlned gut e.g., temperatures which can range from
2he(solvenls drgbzing tbopgratyrede ﬁngxglmt blomlydg, ter@perature. A given reaction can be
%gﬁ% EX%E%%%%E%%%%LQ% roﬁ%@ré élgrp 83?1 soilvent Depending on the particular
fréagiorestapl sniteblo sofeeatsoradart{icERvOEction step can be selected. In some
%mhh&lhq 5 qyécﬁ&r{s%hr% lﬁetr{a 4 SR 1P %XQ{)SC 96:' (lf%lg szh 9 Q&Xlen at:keast one of
trinethyl si prop- -eny oxycar
SmbenzmsewdkmMneEhoxy car bonyl , 4-
acet O)@(lgiﬁ:n{ﬁé R E%rr 1985% }%IOﬁeﬂated solvents such as carbon tetrachloride,

2,2,2-1r roet hoxycar
@rmddyﬁipkor@i@gp@xw@mwthane bromoform, chloroform, bromochloromethane,

Z‘l&??!gg%h&?a)hler[;h egﬁzﬁ& Oxagggrjgrgﬁth?ne tetrac %)Forethylenei 1:r1chlcboeth Ilene 1,1,1-
Imchlprg@hamqﬁ b&y@h]ptygthpl}d, 1, 1q1@phtomet11an¢gé chloropropane, hexaﬂuorobenzene
g%ﬁ% BRhEYLR b LR oA 1o Bl RPN eV T

eny phosphi ne oxi de and Ti ke am ho-protecting
g}uewpsshlom@t@pe shlemtriffuornriethong brometri fluerpreptieng cahyl teyafthoride,
i e
S R PRSP LB 30 M B
@ndeQQWHwﬂymerons of the internediate nol ecul e and

Can b%uﬁ%l@&h&rga@htsr i e&’inﬁ!{ 8%}%%@%9@ rté%r%h (gi%raﬁoll ?{hoxane 1,4-

t hou sruptin e remal n ecu
glmxene furan, dlethyl ether ethylene glycol dimethyl ether, ethylene glycol diethy! ether,

diethylene glycol dimethyl ether, diethylene glycol diethyl ether, triethylene glycol dimethyl
ether, anisole, or t-butyl methyl ether.
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enbodi nents, the am no-protecting groups are
t - but oxycar bonyl (t-Boc), allyloxycarbonyl and

woemmsyismsycar bonyl (CbZ). In further enbodi menPCTIS2006/002721

am no protecting group is an acyl group such as fornyl

or acetyl,. Further exanple f am.no otect.jn I.OuUpPS
are f gﬁ%a(}’ki RO soﬁfggtf 3%%019%%’(]3 c?%ynogf © leﬁjep"1 %ivﬁ%hagé%fﬁa@gn’ watet,
Glegrnd] atyanol, J-nitfeitdndy2Gidomethethl, 2,24 B Fjuproathadhaitydne 2lycol, 1-

T eene P.. G Prot.ectiv 0 i
&Y PR rtonlionst By 2y o S BBon fhuc atobol 2
@hewmyethanelddi€hyl&GieMlycdl) 5 2-, Bir Bipetinol,@edpaniyd alcoiol Drpgaimi atcohol,
i 3rd E 1999 Chapter .7 use
TR bt el Rt D 8 ne ) B e S e b

SuUbs

bl phemol,an ghyooolnt of conpound that is either absent
from Qsi.tion or pre t intFe conpasi tion..in .an
arount {4 B et Uy <R et Py bl AT e it

detahydrofomh (FEBndinethylfermdmide (PR, dimetiylarwoite (DYHEC)t haadimethyl-
Y% conmpar e | . TR .C ent

Sre S e Grrb BRI, L3 s RRERRIR R B

Abmethplpedolalinmos (NIVIB), faomamide, SNrintthiplaeetans i) dEméthyl funmamide,

t 1. o F X l,e roduct .formation.can

b, 4 RS pe B b Bl P i pprochlorcacetone,

regeret 4ty mesyhkmoe, gy etetats eofolané,&N,Y-dimdthy Ipropib@)ide,

[ p R tr t .

RS AR Rt SHEES RORISh A ol e

¢ hr omaudghlaiphiyocaibamsadnty irghidp berfzerreneyebbexang perdane, hexane, toluene,
| chr omat Y., .

SRS E A Db ookl B e B A SRR Xctatf e,

theanpreynethabne.and deprot ection of various cheni cal

gr OUPS,, JH%icQFciﬁ)ofl QloxfAE 9&%?&%9 s, dapLpt ection, and

the selBction o appropriate protec?lng groups can be

r eadi [Tpe datteanspiibe plogessen desstibeldhexdini can bhearmgdtout Atappropriate

: _ | ; .
SHBIL ALl B0 0 PR B2 LUl s v
idepedr gmrforex®yple b inslfing@ad beiling pifints of th reBeants and 8619gnt, if present; the

. V. e , .

R Bl LR S L R LS SRS ghlpbl o b ot o
hitrediaad tcapetrbires)and thd kipetics iofiths taattainl (e g.sohigle adtivativmi epérgy barrier

(Y [
S8 108 S8 Ul DS e oo
dermpstaure (abbity25 iehenddoadiieed tamipetatirdigrefstsde teimpgratvids deliowlrgom
(tg cl.ant s), the internedi ates, or products at the
tenperatures at which the reactions are carried out,
e.g., Thempetioes af e piebdsess desanbaddmrgin dan berpartiesl asibinvadrror tigder an inert

fafo%%éﬂgga. t’l‘é/ﬂﬂ%ﬁﬁ%dgtﬁmg &n&aﬂﬁn&ﬁr@%@éﬁt@ B; ﬁogh%{sltﬁeg groe S%bsltaﬁtially reactive

tenperature. Iven reacti an be carrie

Ovith airay bnarmd cut weingtairrsensgiive wuntketic beghniguee thebdre wall known to the
Q%Pg@gjd&g on the particular reaction step, suitable

sol v

ents for a particular reaction step can be
sel ectlesbmd gmbodyments, preparation of compounds can involve the addition of acids or

bases to effect, for example, catalysis of a desired reaction or formation of salt forms such as acid
addition salts.

Example acids can be inorganic or organic acids. Inorganic acids include hydrochloric
acid, hydrobromic acid, sulfuric acid, phosphoric acid, and nitric acid. Organic acids include
formic acid, acetic acid, propionic acid, butanoic acid, methanesulfonic acid, p-toluene sulfonic

acid, benzenesulfonic acid, trifluoroacetic acid, propiolic acid, butyric acid, 2-butynoic acid, vinyl
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enbodi nents, reactions can be carried out in the
absence of solvent, such as when at | east one of the

woeap®siassis a |liquid or gas. Suitabl e sol vent BCTaI82006/002721

i ncl ude hal ogenated sol vents such as carbon

tetrachl ori de, bronodichl or onet hane, N o
B 1 IO A0 SISO 2 %5128y ig il nonsnoic acid and
béc@mmcprorret hane, di brononet hane, butyl chloride,

? Ir ::2:»] th a?sgh(gude ilrt}?grg lhyc[rgyfel%%%/ éie ué%{nﬁjé?{‘éde potassium hydroxide,
lll’shih.m?catb’dnéib | s@ﬂlﬁﬁtcbhibﬁﬁ,te 1ncﬂpodis$31|i’th osrb@tattaf@ne example strong bases

]2129!% ?r: o tgpbt's%}?z <I)xl1'I ' ag? g%e%aé n?gﬁ% metal hydrides, metal

ﬁialkSJIaﬁthEI Ze ey lathint m&eﬂzﬂhﬁldeﬁ inulndcohthiuﬁh hanlnmmmtdhﬂtawum salts of
chlog? rlflu r omet hane, rmIrl | ugr ome car

Yll('flpii ty Xiges: 61?63&;1 FIE} %1}}%1%1 Esqdium ann e, poecassmm amu?e and
Githliv@ oolidé; |nllBi?d‘l (hmﬁdéaﬁheludé gotdfuin hythadee pdiassimm hydnde and lithium hydride;

1,2- l.o tr. a t han nd h f I
o gL L S S ane, B e kO OIS popy, oy,
noutyd h—%dﬂyl}&uﬁéﬂﬁ’ylsﬂid Bldd:[yﬂ&ﬂ&nﬁ sulisnmeddnmieane f uran,

dieth et her di ne her

o byl Shee CoptRstatsts Sertib e 388 P I e bfgopp o more

diertBéchiets).eah etbreoﬁdnﬁérkl)&h@rhe elg}alnymﬁérs mdehd,'s;;ekeoeki'sexrge intended unless

B RS LT T kK o

myoxoétom@mb gsohted 11V\b11thﬂilytachvémr tabmrformmal\/kthods on how to prepare
oet hano

thz:agy ?cih]’v? f ta aﬁ’%?ﬁ’g‘ﬁ%"ly a%[VF] rtln%maﬁ%rlals iare own mnhe a‘r“c fuch as by
Zesplutiestaicemz i tunadoy By btamsbl,ectﬂve Is;att]aasxsl 2-b ut a n 0 I

Idl- 2;’1 ::,] (éﬁrlggegpeg gsicnbe%%e}/eﬂl can %e p[ Oselzect%v%tsg %?%Ma% %%n’ rea[ctlon
alagiml ®lith ohe prandry khigdl r;eag‘:mks endcthed hlydne weregisyroa|forms a product that is also
c@?&ﬁ%nﬁlé‘)éﬁ St‘ereo%%rﬂerd']l'he Jpac e n G %e Cénn% P sg?he{h ytile r%@ﬁlg of the reaction
Substadtidlly retpihobdnecor mkw@m}scemm premnlt md:he stmmg/vaMGMS The reaction can
g?(sﬁg? %?eﬁd?} gdﬁs\él\/lﬁ];}\ @%tl{%wéﬂc% (a]tttfﬁerfa%ch%)rg %::c{e étaarll ¥:) ofe %ils%&g(tﬂ_lw) substantially
Ipwdrtetl eatiteyto-a canéhp&qdﬁi}gtoéirﬁl abryﬂrpmsél(t hrH)le ptyntmgmﬂiendb‘le
&FDHNE%F%V%}‘I Faa?rﬂ% ﬁr%%tt‘ﬁﬁ/ﬁgj %ﬁfalnlm Is O % cgrg&ll 2>ut by any of numerous

hhdﬂl’&iihl;&loameh &mmtte Anlxareilombthet inelnda él;ac‘rameltrmlrysttarlhztaEQn (for example,
r#é{sr% 8% aL lreso ﬂ%rQ ! ogl‘ %‘rlaltr ll\gﬂg a% dh whlcfh?sr %%Fally active, salt-

or oace one acet on
I’fertlhg/g orgaficoavé. Sattdttyé reaﬂﬁh@dgents ﬁmlfrfacﬂ(mmlerﬁcrystalhzatlon methods are, for

k%rpg opﬁ%ilﬁég tlQ/g Fcolg agl}c a8 the r ﬁ‘ %1%% of t&Bric acid, diacetyltartaric acid,

Fobenzene,
hithearpitinyariphcid phnmdelm adiel, m8igi acaiblaeticlagirop twvimous opticainadive

T T M T T
%abﬁdrﬁﬁdﬁs@am@zaméﬁ metBods i5ludp siéiebiftBerically piieforhé\ckPiRethylbenzylamine
(e.g., S and R forms, or diastereomerically pure forms), 2-phenylglycinol, norephedrine,
ephedrine, N-methylephedrine, cyclohexylethylamine, 1,2-diaminocyclohexane, and the like.
Resolution of racemic mixtures can also be carried out by elution on a column packed
with an optically active resolving agent (e.g., dinitrobenzoylphenylglycine). Suitable elution

solvent composition can be determined by one skilled in the art.
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nonane, or naphthal ene. Supercritical carbon dioxide
can al so be used as a solvent. The reactions of the

wonro@ssBs descri bed herein can be carried out Par/us2006/002721

appropriate tenperatures which can be readily

det erm ned e skilled art n... React
t enpeFa%lmuég Jogt qln&f@b@h@n& 0 H#@@ @kl&?ﬁﬁ?eé Og?tﬂ@s Aesirng dp the

Gmb@itkd Jiginﬂwﬁﬁlb&rﬂﬁ TsbtBpes ﬁﬂgﬁaﬂﬁse&lﬂ(ﬂnﬁmvmg e, sathé atomic number
resent; the ther nam. CS t eaCtl
g BT YR BP R T RRER G SroBine %‘5 REB ety iy deriom.

out atCompslineesk thempaiian tin@ip inchide tatitoenekt Fdtnk,e8chak kéthenol
reactio e.g.,.a hi actl tlon ner arrier
hEBet dostointri o b ey By B AP e W RSt bpeditn by
aﬁerfrﬁtetsebsheﬁpﬁr atures above roomt enper ature (about

25 OCi)Iaand reduced

C ororaE Bl G P T ren it S o o b s fosgrbsd pyrein

Ehﬁnﬁlésmf A8 €S sale ms)bﬁdudaﬁm b8 noteimited t€ atindradr onghnit avid salts of
unde%ﬁan i ne at onos

here.. Typical | -
PAIETHE B AL APRI 6T CHGEATE 01 PO A LUTSTAfh aggboryii cids,
ahbsk H1d. | Genbryilly, @rchlt femybdntbe @'rdpareﬁhy feecting thei feed bﬂ)sletor ac1d with

usi ajr-sensitiv. ynt het es.that are | .
RSBk Y PP 17 OH TR cor organio acid o
Fbﬁ@ﬁﬁlﬁ ailﬂaﬂél sdl¥ent o R ouEdSmbiAant dnf v doivents. flest:adduitabdmsahn‘ are found in

ok AR PSS, TR SR . 950

aeig] tl@dld;blbsuﬁ@ ofSelitlsis h&xl@{méoepcmattedjgr refarenbeiniinontgeni c or

gg Ig 3n I[&)ﬁ% ?%’%?r&,ﬂ gprg%r 100 gﬁ%{%l%}nlé S ga%ﬁ%(rgfﬁngpf% 19 Cohcegs[es escribed herein,

aled wdyal asmimsn dndiparificition oﬁatajpami suc}aztswdmcenmion,d'dtritmnmxtracnon solid-
ioni.c a

%@%s%’g t geﬁfayétagg?tgor ° ?I%qt%a ‘iéy, Sahu]i ?18:1]1?(% I%Iagbea 1c1:s|e<§j 'to isolate the
blefi@é@fmudtd onic acid, trifluoroacetic aC| d, pr opiolic

aci d, :élf]:r)('érlg}oa ﬂ%g %eﬁ%nboea %a%erﬁeta b Way Xfl s c egcm%gleéj The

pent a Ot a
(fﬁll(ﬁﬁ@ exadpledlyre nfferad for dlusicitide ﬂnﬂosd:e emhae notamiemﬂcd to limit the

9v§ | ena gr%srg%?gngﬂ}%%eﬁygp 6nxtl %%rt X'q Xcillgl récogm%eoan \éatrlety of noncritical
Satindtersoetidhonabechaaged op afodifisd tamememm}eﬂle Smupgesults.

exanpl e strong bases include, but are not limted to,

hydr oxi de, al koxi des, netal am des, netal hydrides,
mXAaMPUES| kyl am des and aryl am' nes, wherein; al koxides

el‘s? AN eeln C}Ll{elﬂ%ﬁf‘% Pﬂba(gl %QI?}% %:Zﬁn g)‘?’r%il tls_*; u}gL“ mett o¥{¥n‘phenyl]-3-
E(mgdﬂﬂuop%hagﬂ)wmafmw@dl-lbqohh+m&m Zl_ﬂ}-,pymﬁb]g?p-ylé -4- metléoxy-
gf,te{\gﬂggﬁ%ggf Hslse BOSIYI MRS, Potassium hydride an

oAt B )

O
After a stirred mixture of methanol (90 mL), 50 wt % aqueous NaOH (61.60 g, ca. 40.4

mL, 0.7705 mole, 4.993 equivalents), and N-[3-(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-methoxy-
phenyl]-acetamide (50.0 g, 0.1542 moles, 1.000 equivalent) had been heated under nitrogen with
a 90°C oil bath for 8.5 hr, the conversion of N-[3-(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-

methoxy-phenyl}-acetamide to 3-(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-methoxy-phenylamine
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and netal dial kyl am des include sodi um and potassi um
salts of nethyl, ethyl, n-propyl, i-propyl, n-butyl,

woO-26t0gi335t ri met hyl sil yl and cycl ohexyl substi Paras82006/002721

am des. The conpounds descri bed herein can be

i‘ﬁ%%/{%gﬁiﬁ;'é@pg(gwgnre§9%% icﬂlg%%%ewg%{tgo{?gﬁhgﬁ SLEORENLEr Sdi by distillation

di raduiced presrries While ainfiiginglde stitrddesssduo titless \bhaaéO°C water (150 mL) and

N U N T ———

It@qjeﬁahﬁdfdr 1) hpmbduaa:% Wbrmabameﬂ@ﬂ-ZHa@mm—?Mnmthowpmhﬂdhnune

Bbef? pg%F‘i[ %; g ar e l%}ictﬁl alls?/%gﬁ & \(gl gucgl rq%&rﬁé% Washe%i hWéth water (2 x
as tnL),sanmimaﬁor ltWo li@sso hnﬂthmdisaélvechln @mrapanelX240rmeis). @rd- by

E’éﬁ‘r&’?o gndy 1%%'83}1/1@{(3 I}’/%% g,gqsgégill 1’{1/-18 es(gé Cefelﬁfg% entﬂ%vsag aécgg go the solution of

cade Bi(Obrogdoad-inethyg -2H pﬁamne-ybm-mhmyqjhbm&{mmeageatt sufficiently slow

one stereoi so a ct.th
e B R o SRS rerb S Frller G h APy g ben
compleed adrig ehthithatpetdnee proautiued fort3h mmﬂmcﬁt iwdhich time conversion of

t ant t t
ST R T B R P PR Seoflib e s iomp metmn 21t
plymeol3eylp Mﬂﬂkﬁpﬂmww (2 Adlifluoheptpnyijues wad fotutby HPLC to be 98%.

IRGPERY Py Kot R eaf kT 0b HELyhP adgsd gpppeting mixur
otas hedtedoe ﬁi5°€ranqb thens ﬁhlired ﬁrhe Iﬁhte:sﬂ scrltdl isvgashed eith ehtsr and dried to provide
GQ

Efg? (ri%l gr mor-]%- thylaﬁ-?p}ér]az : 6Ilrjlgthcr)‘r}gt% g}ﬁ]og i dl(f\f?lorot}ﬁlenyl)-urea
art. An exanpl e nmethod includes fracti onal
NEGE Vst 'y zat I r e t
rﬂgso utile‘olh)e"”h’%l rhy”a Lot £ (ﬁl r a”PrE.e%%ﬁx}@ﬂ S%rg?o B 'yvaw‘l'%hjthloéy'pheny“&
a(m4{o§lﬂuomwphgnyaatrea/ﬁfpm§ﬁ[1 ¢4eirmmn@—metgah2It-pamzd-S-yI)A-methoxy-
Suli e.re n firacti onal

é&? Eiﬁ%cer [ §%{1¥%ﬁg’%‘% c}“thresi‘Féon)’f or exanple, optically
acti vegachgs, such as theg D and L forms of tartaric
acid, diaggt Itartarlﬂ)acNdN di benzoyltartaric acid, (|)

acd mallci\l ctlcaC| h@v
9 sul ontc—eei ds

b-carrE or sul fonl c aci a h&F resol ving agd)ht SH
sui t apl or fractiong|ycrystallization nethods Br
i ncl ude t ereoi soneri cal% y pure forms of

i ot ¥ BORF FEARPSPOLET: 5 W M G o e 4 o @ a2

rg(ﬁrhE,p?ﬂ efhidl rfequie ) bﬁﬂM[}‘r&-brbmmt-rhgth}éﬁﬁe@ﬁazan -y1)-4-methoxy-phenyl]-

bR e Pt PR P o8 SRR B A SRR e R BT oot

d&ﬂ*/MiSetdalg)sii rebgaleﬁ [cotivietsion® of 6| 35 @EHuromoR andtied- 21k tytazel -y1)-4-methoxy-

| o
PrnPisabalbin Hehsrorraif i it i ahening of 4%
CxiBRS h bhd99. 354 aftdd @n eidﬂiﬁnnm hoed Afier o feal fbdting pehddmfsha at 90°C,
h t
oD S R Bt e g e AP L LS pidue vas
fdilnt withWaew (Mdsul)| Thé apesusinticiuteciens tHeo setraated mth helwdna ghree times (30
tnt)f, 2'3% ar?& A mf). %g?oﬁﬁene layers were combined and washed with water (4 X 15 mL)

until the aqueous wash was neutral (pH 7). The toluene solution was filtered and concentrated

under reduced pressure until about 12-15 mL toluene remained with the product [3-(4-bromo-2-
methyl-2H-pyrazol-3-yl)-4-methoxy-phenylamine, theoretical yield of 4.35 g, 15.4 mmol]. After

n-propanol (35 mL) was added to the crude 3-(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-methoxy-
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but different mass nunbers. For exanple, isotopes of
hydrogen include tritium and deuterium Conpounds of

wohaosiogysmnt i on can al so i ncl ude tautoneric forRET/USH®R002721

as ket o-enol tautoners. Tautoneric forns can be in
[

Bkl ST ol PR inal 18658 21t 3RS eb1eh Py was added
|dm>IWl1ﬁ@ exhilg ietstifaslrerstiof mixtiee W@mrpamanhsd ddsCE withdobimge The mixture
f I r ncl are

F{S?n@h gﬁ ot t(?n @%rélftg Fo%ér} 1%1%1 érg{t}u%c rlg%’f %:})pgox]"iJ %jeft‘él% ?5" ;2 solnt? started to

m@ffipd@tesnimm@élOM) rnddsd ta Fakditate shirringg galnha:resmngsm&ﬁlre was filtered.

%E mt&'ecf ﬁgl:gedﬁldﬁé wgﬁ%hé?;\?ntﬁﬁg g]%ﬁ%”JO QO éq%}' %r%ﬁ%v 1§ht at 60°C at about

ﬂeé@t fomepvided - Wféérob@s%moﬂxylam ~gyragol-B- y$)t43mcﬂhmwn1é16ny1]:3 (2,4-difluoro-
t a ol

PO feadf 250 b0 ARG, 803 BT pERIGS QPR (BRI I na,

$BIYAL) K01 arlHolED, dom(matﬂﬂ)g ROS5 Gh, SHIAENTS] (4,i1Ht ArEDf7.53 (dd,

1038 SR el 30 Gl v st Srthg S iho HESgp iy 8 10 ),
F/’eOS (m1OB5ArHY, 3.7744 8 H)t h€3 @ 3H).osure of which is hereby
i ncorporated by reference in its entirety. Upon

carrying out preparation of conpounds according to the
frewpkse Prepsationod d- [Bféll-b'rdmo-z-lnﬁatmuﬂl—pyrszﬂatyil)enmaﬂldxy-phenyl]-3-

[ Q S h as
P AP O AR bNE SR 250 HE R - methony
pbenyisicatakiidat i on, chromat ogr aphy, and the like may be
used,_t o\ SRJI ate the desired products. The invention

[\

will bg déScgi bed |n\gj'ea gq detail by vvay of specifilc

exanpkes~ e fol | ow exa | es areFQf o for o
iIIu | vg, purpgse re not_ |nt I
the ingention in any nerBr Those of f

will Weadily recogni zd a variety of noncri tH caﬂ*
paranet drs whi ch can B¥lchanged or nodified to yi el
essenti & | y the sane results. EXAMPLES Exanple 1:

Pr epaﬂamlnmmmmfof N-[3~(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-methoxy-phenyl]-acetamide

)9%4}7?’% 4-R 5 dné%rag(gl:,(%w : #%éﬁ%ﬁ%getﬁr%@dﬁ BT XY ANEN 3t
RL3p 3’404)411 b‘iCthd -ﬂ@-snlatlhy\t/aszﬁkrﬁrya’t a2l fo324hl Fodnatieh b3 yHIeRY-2-methyl-

{
2 RO IR ST SV R B ntonigp o ety 2m
Rl l@d)_—@&e@px;qﬁwnﬂ]}ao@tal’d]de Werd thotitoe 18, LMD 9Bhe volatiles were

n . . .

ﬁ?—ql?gé’ XC? ﬂg(g{rhg %913?% S a5 gisegl vos Park 18 mefanol GRomiidky pheny
Dhiisoraergtetirylatiéne( (BIEA) (@ molhr tgAthlen 861 mL, QODmeK) Waklﬁidedlﬁt)room

%g‘g)e%ﬁgg ﬁ?(? g%t%% SﬂQS%e rana &f P%}Pﬂr equlvalegts 91% n%i 0. 1%?mol) was then

e’con
ItfoBuced atypomipnPemaitd )HOﬂﬁiﬂlop wf BB {4-BeombR-rdethyl-2H-pyrazol-3-y1)-4-

methoxy-phenyl]-3-(2,4-difluoro-phenyl)-urea and consumption of 3-(4-bromo-2-methyl-2H-

pyrazol-3-yl)-4-methoxy-phenylamine were monitored by LCMS, and, after 3 hr, the mixture was
heated to 80°C and diluted using water (70 mL). The white solid product was filtered, washed
using water (70 mL), and dried to provide 1-[3-(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-methoxy-
phenyl]-3-(2,4-difluoro-phenyl)-urea (32.46 g, 74.28 mmol, 69% yield).

Example 4: Preparation of 1-[3-(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-methoxy-phenyl]-3-
(2,4-difluoro-phenyl)-urea from N- [3-(4-bromo-2-methyl-2H-pyrazol-3-yl)-4-methoxy-

phenyl]-acetamide:
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nmet hoxy- phenyl] -acetami de to
3-(4-brono- 2- net hyl - 2H pyrazol - 3

wophie/04133e8t hoxy- phenyl anmi newas found by HPLC t ®8CbaIS2006/002721

99.6% Substantially all the nethanol was then renoved

by distillation at reduced pressure. \Wile maintaining

t he Q@rrﬁd \reS| due at I*eﬁ than 500C, water (150 rrL)
Q 84 L) e .u t

pon_sti sti rr|

F pyrazol - 3-yl) - 4 net HTbX)H phenyl
m ne prdcipitated as &H2i ght tan solid, which was Br
coIIect&:I by suction filtration, washed with wat er (2

X 75 H‘e)a,nnﬁh{e ﬁ%ﬁ[g@ﬁﬁgbmotMeﬂiﬂmpyrm3 Iyl)&ﬂméih&@qih\eﬂd]-acetannde

ropano 0 n 0C
(o DB R seraripn s Ly st ol ST GG IS eAAdg ol
Eﬁtﬁza?pégltsl)l .BD Q 18f51 Gﬁrhtﬂ)eat room tempTrature and the solut1c|>1n was stirred at I1 02°C for

r Qno- Z0 4- met hax en
s Eormption 4L e S LR PR e oy St Ind
2%ﬂsﬁ1|h§td)nrcﬂ aﬁ[Bt(%rdmoXhZ-iéhét%ylalH ﬂﬁaﬁﬁ)@@l)\é%-ﬁlbthSQQﬁHeﬂg]—acetamide were

ter e I T.10Nn a een _co ete stir
iR, PSR T AP < ol U 20,56 mmoD vas
whded ) thé te&ﬁtl@ﬁhﬁ&iﬁéw&l’bnﬁéd for 0.5h, and the solid salts were removed by filtration
- et pyr.a e

PSSR I R f&#h Botigats o Tm S RRERE 124 i,
3291 f)nn{bi)l'\"«%g Hig ytpidedey b m&n(c&npﬂaraﬁlré toLth’ cﬁb‘rrﬂﬁteﬂ ﬁllt%;ﬁe@f B@mation of 1-

oun Cto % .To i r abi
R o 2 Ao P P S S SCiBEES Pl urea and
I‘c_&@suinbtldig)f B4 bttng-WasthieZH -pgkatd-3 7y®0(—3mﬁfhdx>t PiefAylamine were monitored
EE)IPI }Ltlg)[ﬁ? Bndp F’g S g{@l tﬁeergl& eS \%sl h%atleg tovﬁg'é1 gn% dli\fu%eg ugAllggt v%gtera(gg mL) and
|ace[t(3re((42 LY I’TIhe'A’v}ﬁte tdlilwa? It d, azthed Bsivig ) mﬁttﬁlebhthyr% plpesmanol (ratio

5}2@0&5_{) 81?.}{:i dﬂe 0o Igrgw e!] FP_;Y 4)bro o ea-me%%(y? Iﬂi-pyrazol 3-yl)-4-methoxy-phenyl]-

I3I =( 3=difhunobs-phEayl2uree (h§dg; @ 6Rrimislazioh yidldyl ) - 4- met hoxy- phen

(2, 4-di fl uoro-phenyl)-ureafrom V-[ 3-(4-brono-2-net hyl -
Zidapyledz Ahrepanitin dF-1NBL(ROX RO Nivdthyl- 28 pirazildeyl)-4-methoxy-phenyl]-3-

ok by Rren beS e ns S e A n o g gyt
@eethmidé7mol , 5 equiv.) and
N-[3-(4- bro_rm 2-met h I-2H-pyrazo| 3-yl) - 4-met hoxy- phen

yI]-Oact’ de" SgN .4 Ne uiv.) was stlrred |
unde ogen 4 ted vvltCt} 9 C &l _ha h
ang IS reve coverS|o

thy - ol -

I']-uMpcet am de (R
3- (4- fr ono- 2- et M-ZH- pyrazdNH:3-yl ) - 4- net hoxy phenyl Br
mne & 86.4% aft@r 3.5 h and 99.5% after an :

an|9 tolo TNahix RedUsE. N- [%txhancg@ 3@ fr?dthﬂ@??py{?%op@fﬂ)@ﬂer@f]-a5etéﬁmhe (g
a s distille e .reac

rﬁ%l’ﬁ‘?ﬂg}@d’ﬁ"é anplegé eﬁgavam étﬂ?é% 3 FRRIaF R TR, G4 b0 o) and
dhd rdéutehg\Whik fraNRds &tirrd 20 rdbkn temﬂ_d%ﬁul%qmu $romamnu 6ﬁ\f Y\!a@t-bromo-Z—
t hen extracted th toluene _three ti

PRV b yezo g P Pheay raeetigite = RO L-methoxy 3-(2-
Wﬁﬁd%ﬁﬁo@ﬂ%h&ﬁ%ad&aﬁ@ wht8 bhidnitérB@bA0ORBU T hd\@ﬁdb mixture was

was, neutr al e toluene solution was filtered
£aeted it 5?6(56 c})ﬂorlde (6 molar equivalents, 1.32 mL, 24.28 mmol) was added The

resulting mixture was stirred at 45°C for 24h while formation of 3-(4-bromo-2-methyl-2H-

pyrazol-3-yl)-4-methoxy-phenylamine and consumption of N-[3-(4-bromo-2-methyl-2H-pyrazol-
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under reduced pressure until about 12-15 nL tol uene
remai ned with the product [3-(4-brono-2-

waorRbleyis1BF- pyrazol - 3-yl ) - 4- net hoxy- phenyl am nePCT/US2006/002721
t heoreti cal yleld of 4.35 g, 15.4 mmol]. After

y@ ?tgg%' 5 %Ta“%‘%-‘%gg%%&fo%gwﬁ)@@ ﬁ?ﬁg%ﬁﬁgm Feé?ﬂved, and

I:tllfé@esuglnérlrégidfié {iiéHdmbl%Mback ﬁnﬁemangt (gmLz 107208 (\?\ﬁl({iﬁ} eqmyalents 2.13

. , . | V. was a e r.O Se 11 e

st T2 e et e dm B R e IR R PR ot Bhasi i hgter

eQaValenth, 0.3hA1NA %9 wifiB])WaS theh enfrolaicle@mdom @mperativd. Fofrdion of 1-[3-

t er tur ter OXI

AP bR T Py ol RS VindhsS et Al tin T ShesSpegrea and

fcét&mhpﬁo(ﬁ;ltcﬁ _:;,_ -'i’il-lbif‘olirllorlgmet&iﬁl\jd\iq}_t-jtaﬁ'am@?fylgm-mgthmy)qihaﬁ}&amﬂﬁwere monitored
e e | ere | l. S W, t .

by LERESS i, 7078 b s psclio®d biifs VT AR S Mgt sotid product

ahe ﬂIter&Q v&faﬂfeﬂ udife WitoMil 0leL), and dried to prov1de 1- [3 (4-bromo-2-methyl-2H-

k3 GAaPLOmL 2 BEL L 2E g 220l ML) AP DO PRSI it

purity, 99.05 (by peak area). IH NWR (Bruker 400 MHz,

RUESHES) oot oy e B o 0 ghen-
kéetarfidiefvont NJ8-nfedhoxly+3-(2<nethyd- Mpynﬁidi%-yl)?pl&ﬁylﬂ fivetdrhide:

ArH), 7.16 (d, |H_ JQI&) 7.08 (M _IH ArH), 3.77

(s, 3 H, 363(s<3 “NExanpl e 3: j i

| - [ 3- (4- brono- 2- ne
yl]1-3- (2,4-diflug phenyl ) - urea fr
TV- [ 3- (4- br ono- 2- et yI-ZFprrdzo
ylj- acetam de: Tqma xture of
N-[ 3- (4- br onp- 2- et h{ll - 2H pyr azol - 3- ylﬂfz met hoxy- phen
yl]-acetam de (34.7 @ 0.1 nol) in metKanol (347 nlL)

was adeedoraedt ¥ N-pmethd:Ees -(3nethy] aH-gaato Vil B phenyl] 23etarhide (Sg,

O 3 m) B7QL) 1&@%}%{)5&1\2%\?% gg(tea?\t?]%odlrgn Sﬂﬁ%lgnrtseg 3?{}, 2& é&ncq:mol) the

Zr%’&uﬁl_ﬁﬁ amhre Sray Et)meﬂ-aﬂibbﬁ@éi‘b{pzeﬁﬁﬁ‘ﬁ ydralm Hoers qhe cesmaptivptor N4-

0 azo

oo - o R BN Y M P s 0 s P o) were
lkMBored hﬁng/DdéMS) | Bf cﬁfﬂé mektﬁB’WEHwn ainded d&ﬁlg%@)&ﬁ]ﬂ HCggueous solution
resi au S | In ne . .

o 59 Rt S B RS Wetgt (70 i) et i desive producs, -

ﬁ?{&bﬁ%mgﬁm&ﬁylfmi Dyriids-3 @I}dlezdetllid&xyﬁplﬁﬁm}@lﬁﬂaﬁﬁ(ﬁl \Uz[sﬁszllﬁthd,as a light

1 ' .

e b AL b S R 0.
mmaz aﬁfﬂ@'lﬂ s)Fmsrr@H @m @S (lH d) 3 76 (3H s? )3 .61 (3H, s), and 2.02 (3H, s).
s annens, T DY 2h PYRTOle 3 YR e and

consu rmﬁﬂg%a?]eﬁﬁalg a(sﬁmmli' Syfredc ﬁﬁbm}eﬁfﬁ?wrl@%ﬁ']\f “[4-methoxy-3-(2-methyl-

0X hen am ne were npnitore
a%%pyrw )PP GeREHE et ThAE RUAY BEN B A -2 methyl- 25
dﬁy&débleﬂymlnﬁwm%ﬁény(] Hetithilie (v MAKg t)awml ﬁuﬁtyﬂif@d ) §nd very little

filtered, shed usi n
F}F gvjdggbromo compound N- [4-meth09(y-3 (2—methy¥ 2H-pyrazol 3— q)-phenylgjl acetamlde

| <ol 394 4-deteahBeloy @by | - 2H pyrazol - 3-yl) - 4- met hoxypheny

' HPLC Conditions:
Column: Waters Symmetry Shield C18, 3.5 pm, 4.6x150mm with a pre-column filter or
equivalent filter; Mobile Phase: A = Deionized Water; Mobile Phase: B = HPLC Grade ACN;
Autosampler Rinse: HPLC Grade ACN; Flow Rate: 1.5 mI/min; Column Temperature: 45°C;

+ pyr azol - 3-

38



3-(2,4-difluoro-phenyl)-urea (32.46 g,
Exanpl e 4: Preparation of
wO-2p@/0813br ono- 2- net hyl
(2, 4-difluoro-phenyl)-urea

yield).

yl]-3-

- 2H pyrazol

74. 28 mmol

69%

- 3-yl) - 4- met ROXSpiven02721

L e O O R B P P 20l i i TR Ko

No [uB: (4- br onp- 2- net hyl

it Pt

de (3 g,

- 2H pyrazol
9. 25 mmol )

- 3-yl)-4-net hoxy- phen
in 1-propanol
) was added sul furic acid (2 nolar

(3 nm)and

equi val ent$, tinB1l ¢, BEBwS1l|mmol) al roomt ¢nperature
and the soluqh@ﬂ)mn%mEhMﬁjed adA 1020C%mr 5h.

Formation of 1.50 80.0 20.0

3- (4- brono{Z- m@@hyl-zquyrazogza-yl) §gaethoxy6phenyla
mne and CONSYATRTT ON 5o 0.0 20 1

N-[ 3- (4- br omo=2-TetTTyt - 2Hpyrazot - 3-yI )~ 4- et hoxy- phe

r3aitd acaw itieminges 1M@tmﬁraﬁ@n@&ewh@m tm?ﬂo% Eamitegm
20. 36 mol )

the resulting mxture was stirred for 0.5h,
and t Pariges teflificatiens ofigheaniertirmyia@ddijior folthsedgserbed herein, will be

carbonate (2.2 nolar equival ents,

was added,

Vﬁ?ﬁ;ﬂ&ﬁ* 1045 Qkited’h Qt&aa?tqlron( e

| ar equi val ent

urqtmd@él tecfely watbmrﬂmme@ﬁﬁ@rameaﬁ@ ofagms. Higach eiesprise gited in the present

{ ?{)lééﬁ@&rﬁ§ 1ncg 5ARb h&@m

br ono- 2- et hyl - 2

]

3-(4-brono-
m ne were nonitored by LCVMS, and,

2- et hyl

- 2H pyr azol

%%ﬁfn@%&hg@

_y|

2.81 g,

référence 1n its entlrety
pyrazol -

t he

@ch‘r&ﬂﬁYc@ﬁ@E Gre also
mol ) was t hen

) - 4- met hoxy- phenyl
-3-(2,4-di fluoro-phenyl)-urea and consunpti on of
-3-yl)-4-nmet hoxy- phenyl a
after 3 hr,

m xture was heated to 800C and diluted using water (42

m.) and acetone (12 ni).

washed using a m xture of water/ 1-propano
1/1, 3x60nL) and dried to provide

| - [ 3- (4- br ono- 2- net hyl
3-(2,4-difluoro-phenyl)-urea (2.89g,
71% vyield).
| - [ 3- (4- br ono- 2- net hyl

yl']-

- 2H pyr azol

Exanpl e 5: Preparation of

- 2H pyrazol

(ratio

6. 62mmol ,

The white solid was filtered,

- 3-yl ) - 4- net hoxy- phen

- 3-yl)-4-net hoxy- phen

yl'1-3- (2,4-difluoro-phenyl)-urea

fromN-[ 4- met hoxy- 3- (2- net hyl - 2H- pyr azol - 3-yl ) - phenyl ]
- acetaniide: To a m xture of

N-[ 4- net hoxy- 3- ( 2- et hyl - 2H pyrazol - 3-yl ) - phenyl ] - acet

amde ( 1 g,

4.08 mmol )

in

NBS (1.2 nol ar equival ent,

met hano
871 nmy,

(5 nm.) was added
4.9 mol ) and the

resulting mxture was stirred at roomtenperature for
2h. Formation of N-[3-(4-brono-2-

met hyl - 2H pyr azol - 3-yl ) - 4- met hoxy- rhenyl]-acetam de
and consunption of N-[4-nmethoxy-3-(2-

nmet hyl - 2H pyrazol - 3-yl ) - phenyl ] - acet am de were
nonitored by LCMS. The crude mi xture was cooled to
0C, and acetyl chloride (6 nolar equivalents, 1.32
m., 24.28 mmol) was added. The resulting m xture was
stirred at 450C for 24h while formation of

3- (4- brono- 2- et hyl - 2Hpyr azol -
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3-yl)-4-net hoxy- phenyl am ne and consunpti on of
N-[ 3- (4- br ono- 2- net hyl - 2H pyrazol 3-yl) - 4- met hoxy- pheny

wORemmsizasi de were nonitored by LCVS. The vol aPCra$2006/002721

were renoved, and the resulting residue was dissolved
back i n_methanol (5nmL). DIEA (3 nolar equival ents,
Whagisglaimedisng nppl ) was added at room tenperature and
after AQ)ro'_@Bss fbr%@@puﬂﬂ@i Sonfpbudd ¢TPoasule@)i val ents, 0.53
m., 4. mol ) was then |rgroduced at %oom
tenperature Fornatlon of X
(4- br ono- 2- net hyl - Z¢:
- (2, 4-di f 1 uor o- pheﬁyl)
3- (4- brono- 2- met hyIN2B-15
ni ne were monit or & LCMS, jand,Hafter, 3 hr, the
m xture was dil uted gR%ﬁter (2n1_)R The mhlte solid
product was filtered, ﬁbshed ing water (10 nm.), and
dried to provide I-[3 (4- br ono-'2- net hyl - 2Hpyr azol -
3-yl) - 4- newhersip- phenyl ] - 3- (2, 4-di f| uor o- phenyl ) - ur ea

( 1 55 g, 3pé3pmmpt 1840wk gl d)on FXERIEE 1, BISRMRL AiRB, Cy6
i v- [ 3alictl, Br-Iwipaliyht htkenghiCpyaligzg) OB AR SRS Py CPRE COOR,

. sxy phenyl ] -3
i on of
mekiwoxy- phenyl a

nyl ] - l(f E:QBB 1yl optionall substltutedb one or more R® or heterocyclyl
N[ 4- netﬁoxy c%c¥<? %¥¥azq Yk.phenxl&m i »
- acet aptiagelly spbstﬁutg(bh)mrje opmere K°; or R™ and and R and R, or R

N-[ 4- 'Hi& R ﬁ%etﬁe&v%ﬂﬁﬁé &)ﬁ%n%%n@f& @%ﬁh Th%y )ﬁle)attm@(f‘ﬁ()hh 2%&8d Cs,

am de DVA was added NBS
(1.2 mlwakyéaremm femié?s 7 hetgs@yclozllﬁylz@?mwslerem ﬁ%ch of said Cy.¢ alkyl, C,.

result Ld]li}gﬂylrnaﬁa Bl SRS, ?stdpﬁ&{%ﬁy albstitedwite BRESr 0K €,. 41, C1
2.5 hdurs Ct he consunptlon 0

met h o)aysd@&y( Ql_q'ﬁg{OPﬂ] 1Ci2 p;mw}goggzmatbgz[;%muglq, &qerﬁWITarboxamlde Cog
- acet g aﬁ@garﬁlag d, Qﬁlﬁﬁgdlﬁﬁaﬁﬁe @l-?all@ﬁgﬁﬁm . t. Qlk?l@ulfonyl Cis

using LCMS). The crude m xture was then | uted using
a 0. 6NRkiareidny a@@es%@llwiamw Cashilkylapine %@ Pikeryigargonyl, carboxy,

filtered M@%E}aganﬁfx A WRCE L hl X0, ; BNBthRIEE:, CTRoalkyl, Cr.6

desi red product

[ 3- ( 4bplogliedsudfinbtGry balpgliygfand) hydopyh marearte g Spheny |

]- acetan1dqg1M@s gg Iected as a light tan solid

(6.26g, 109. 4.6% . 1H NVR (400MHz, d ppm DMB(W

6) : 9.95 (RHFQBW‘-P (IH dd), 7.6 (IH s), 7.48

(IH d), 7. , ShalodkPlc 3k » ANEnyl, Cys
2.02 (3H é%’k%s I(a!(Hc nlt:lso Z",g £1mc ’Sfl)halo K8 C£63B er:%%% Nemy
203. 1,alkp8B. a@a aS;Qle CL%R n&oég?s QG(%)R N§ %21 AT %ﬂ cycloalkyl,
§|.y FZrh ﬁﬁé}{e&gﬁs&m? ldfk%x?’\%%{ﬁ) i %h- 123};5218?t1tuted v)\/nlt})l oneh0é rﬁa}?rj Crsacyl, Cis
-acetéﬁ?@@’?es%hﬁé@cunﬂkﬁé‘&e@‘nglp%Bﬂﬁ@PO pagliylamino, Ci.4

- (4- braiRadoiBhily lc, 2 MRY:I 129), alkylsulfonamide, C alkylsulﬁnyl C
3-yl) agﬁ%tﬁoxj ptén ygcé?aﬁ¥de |eldli4 Kg, 1{h
ba(ﬁlﬁ y

a pur ialkylssioryd G52 ko (-4 Plﬂcht”{e@Or %‘nlé?v)ﬁcd@élﬁ’?‘&?ﬁbon

Conpo%fi)oxamlde carboxy, cyano Cs. cycloalkyl, C,. 6 d1a1 lcarboxamlde halogen, Ci.4
N- [ 4- met hoxy- 3- ( 2- et hy| BB pyrazdl - 3- ] - acet

ami de, habelk%‘}/&:ashaéi@ﬂl‘é@ rﬁmbﬁoaélgquuﬁ_n@ CHPlE HH ?I}Yb s
Col u mhalo%a@f&y,%mﬁ%lr Yitr B4 SHlefly1 G&onaily SibstedwiX I ROMAlogen

with a pre-colum filter or
atoms;

R®, at each independent occurrence, is H, halo, cyano, nitro, Cy.s alkyl, Ci
haloalkyl, Cy.¢ alkenyl, C,.¢ alkynyl, C,.¢ alkoxy, SR'!, SOR™, SO,R"?, COR'?, COOR",
OC(O)R'2, NR¥R™, or Cs; cycloalkyl, wherein said C,.s alkoxy group is optionally
substituted with one or more Cys acyl, Cy.s acyloxy, C,¢ alkenyl, C,4 alkoxy, C_s alkyl,

40



10

15

20

25

30

equi valent filter; Mbile Phase: A = Deionized Water;
Mobi | e Phase: B = HPLC Grade ACN, Autosanpl er Rinse:

woRLE/&3m8e ACN Fl ow Rate: 1.5 nL/m n; Col unmPCT/US2006/002721

Tenper at ure: 45C; Aut osanpl er Tenper ature: Anbient;

Det ec or vel e 45 nj.ectj on. Vo :

20 . CoCEHERE, Sop By B SREOQK PR Cer POV

m nut elaylsﬁoaaimeatclg @Hc?lqlﬂﬁhyl mlahikgnulfdnpb C1Bthf6hlkbﬁ}e 'S alkylureido,
Various. nodj fi_cat ons gven ion, | L qul

t hos e 2HBeCi-pE PP ‘W T‘a“B ’83%%3%% ? RS

ski | | edlkdyRarbbenadd, haﬁdsgem a,h Balbﬂk@@p@laglahbelkplt Cplhabjalkylsulﬁnyl Cia

he ‘s BORURORTORE G ek ama MR e et Psuppinted

in thezitﬁﬂesenilo@nptomgtl on is incorporated her e| n by
reference

B entirety I al, e

process fok Erhé aPrhy ™ gr cg‘r‘i‘ﬁ%}i&& f)gal?-a pmck 4 %‘ﬁy’ C14 haloslkoxy,
wher eifinoRIGR, al}lamifd, di(CRl aﬁ;yl)amﬂoﬂlyéroay,eaﬁax}h (Crs alkoxy)carbonyl,
i ndependent |y, hal o, cyan
S e i

) no car bocycly
optionally._ s 1|1tute ‘}eﬁ reﬂsyq(gr toalkvl. Cos alkenyl. C
het er ocycl ] ‘bd;l{‘ B &R B W 3 fre-s Sl g lienyl Cos
ort R a{kﬁﬁ]ﬂ a1 PheteRbabyl aud gﬂl@,lkyRISGﬂ Iaﬁdbelf&ddmtem’cy&bzlkﬂmdylﬂkyl,
e toget her ar
o t aoheRr P B A G R T i eE Bt St
C5-7 het er @ynd Eléhﬂe}ehc}gmdmﬁndf’mﬁ&ms dladhCafhabalkyl, Cie-abkenyl, Cys
o0 RS G808 L LR D,
C: k6| &bﬂéﬂ)ﬁl}ﬂaﬂ@é -(63_7tch¢loa=l]kjyk)a}l>k)k'1,, l(ﬁcﬁmgmkaﬂi lgmrocgplogkyl)alkyl amino, (Cy.
al kyl ca e, C2- al kyl car boxami de, -
al kyl ¢8 {k?’lg W’&é?l((g‘-agwgﬁ yPsul finyl, G -6
al kyI sul foﬂﬁland K afs ea¢}kyidcpeedmiﬂy, i maikyl(:ﬁ:rg&lkenyl C,5 alkynyl, aryl,
2';:%'03&/ 670 ég) %ylkglgﬁlngc]a%%eflgefﬁr%f:y% oaﬁcyi/é%i @%%et’eroarylalkyl
hal oaI(Emcycloﬂcyl}élklthfbf memhérkcb]xqtqro@ploﬂkj’iwllqél(ﬁyd alkyQicarbonyl, (Cis
ﬂg!r gg'&‘f‘l '%}%'1 %%b%%{% (c%alféoxy@'ar ydc?‘ Q?flc%ﬂéé}sy)c@éa{ygﬁél& alkyl)sulfonyl,

| ; R4 (Cg, hablalicyl)ayfamd or a’rylsmlﬁ)nylc 6 al kyI G-6

hal oal ky' 0%96 lé%égé hbrd%irg RTI K Whi(%thgy a% m)élye'd forma 5-7

SR11 ,
oC( O E&ﬂ:ﬂnuhﬁmrhamcyclcwkycgfoﬂp,ambl oal kyI , Wherein said

G -6 al kox lgr % 4 zllrs ea% tmc?ep del){tly, Hbélt_gi atllglli,%q_g Wkglﬂfl,%rz]_?alkynyl, aryl,
o

or nore Cl-
heteroaryl, C3 7 cycloalkyl 5-7 membered heterocycloalkyl, arylalkyl, heteroarylalkyl,

(Cs.7 cycloalkylalkyl, (5-7 membered heterocycloalkyl)alkyl, (Cy.s alkyl)carbonyl, (C;.s
haloalkyl)carbonyl, (C,.s alkoxy)carbonyl, (C,.s haloalkoxy)carbonyl, (Ci4 alkyl)sulfonyl,
(Cy.4 haloalkyl)sulfonyl or arylsulfonyl;

or R and R™, together with the N atom to which they are attached form a 5-7
membered heterocycloalkyl group;

the process comprising:

a) reacting a compound of Formula (XT):
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acyl oxy, C2-6 al kenyl, Ci1-4 alkoxy, C -8 alkyl, G -6
al kyl am no, C2-8 dial kylam no, C -4 al kyl car boxam de,

wQ@2e®@/08ldsynyl , Ci -4 al kyl sul fonam de, C -4 PCT/US2006/002721

al kyl sulfnyl, C -4 alkylsulfonyl G -4 thioal koxy,

G -4 al kyl urei do, am no, C:fégslkoxy)carbonyl,

car boxam de, carboxy, cyano 6 cycloal kyl, C2-6

di al kyl car boxani de, hal o Chrxg /8l oal koxy, G -4
hal oal kyl, C -4 hal oal k sulf G-4

hal oal kyl sul fonyl, Ci -4 Nl o#hs xy, hydroxyl,
nitro or phenyl optlonaN y[ ubstitu wth 1to5
hal ogen atons; R5, at ea ' ?ébendent occurrence, is
H, halo, cyano, nitro, G -6 , G -6 hal oal kyl,
C2-6 al kenyl, C2-6 al kynyl, G 6" al koxy, SRl1, SOR12,
SOR1 ¥ith agoygopnd efoRmyla O R12 , NR13R14, or C3-7
cycl oal kyl, wherein said Ci -6g&l koxy group is
optional |y substituted w L ohe ogtcmore Ci-5 acyl

G -5 acyl oxy, C2-6 al kenyl ,™Y& -¥ al koxy, Cl-8

al kyl , C1-6 al kyl am no, C2-Sld Ikylanlno Cl-4

al kyl car boxam de, C2-6 al Kynyly; CR!% al kyl sul f onam de,
G -4 alkylsulfinyl, Cl-4 al kyRsul fonyl, C -4

t hi oal koxy, G -4 al kyl ureido, qayi no, (O 6
alkoxy)carbonyl car boxam de, carboxy, 3}
cycl oHBRIFM Z 1620 BogyRBa%grPe NGRART §eyatsi fa@lé(ﬁlentan ajJrea Forming C,.
hal oal, kbl sdentiohatifahkdinderCndhtidia k@ableybSointihf3shd compound of
Cl-4 hal oal k | sul fonyl, G -4 hal ot hi oal koxy, hydroxyl,
ni t r o FFMh@h gt optlonally substituted with 1to 5

hal og %E at Q&miingRGoinpolill o For&NDE) withtah Gocyenat- Eéﬂeratmérreagent for a
hal oal kyl , Cl-4 al koxy 4 hal oal kox g é&ﬁ
al kyl )“&H’] 27 undgy qoeimansgmaﬁsfa (iatoras ﬁfrﬂ?%‘%k‘i} %@1“6‘8 a):

(C1-4 alkoxy)carbonyl C -4 acylr® G -4 acyl oxy,

am nocar bonyl, (G - alkyl)ﬂmlnocangnyl, or di (G -4
alkyl)anlnocarbonyl R7 % ar'e each,

I ndependent |y, H, G-8 alk hal oal kyl , C2-8

al kenyl , C2-8 al kynyl, agyISyrhe Eroaryl, C3-7

cycl oal kyl, 5-7 nenbered e ¥cl oal kyl , aryl al kyl

het eroaryl al kyl, (C3-7 cycl oagkyl)al kyl or (5-7

menber ed het erocycl oal kyl ) al kyl (I8 and R12 are each,

i ndep k

al ke nsﬁh %%E],atz&és anl Oc}%lfltg ggoﬁlé %Q 13?10%113 ?eoézg1 F@n éﬂd rea%gSsald compound
cycloaﬁﬁymmﬂéaﬂowﬁhbemmﬂmh@o@ﬁmm¢eﬂ@@gkyl arylalkyl

het eroaryl al kyl, (C3-7 cycl oal kys ) al kyl, (5 7 nenbered
heterocycloalkyl)alkyl am_np, (CanA aIkyI)anlno or

di (Cl1-4 al kyl ) am no; RO an z e each,

i ndependently, H, Cl1-8 al kyl, 8 alkenyl, C2-8

al kynyl, aryl, HoN d

in a Urea Forming C,.g alcohol solvent for a time and under conditions suitable for

forming said compound of Formula (I).

2. The process of claim 1, wherein:
R®isF;
RYis H;
R"isF;
R"Yis H;
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het eroaryl, C3-7 cycloal kyl, 5-7 nenbered
het erocycl oal kyl, aryl al kyl, heteroarylal kyl, (C3-7

woyalepaidsyl ) al kyl , (5-7 nmenbered PCT/US2006/002721

het er ocycl oal kyl ) al kyl, (Cl 8 al kyl)carbonyl, (Cl-8
hal oal kyl ) car.bonyl, (Cl-8 al koxy)carbonyl, (Cl-8
hanaIkoxy%té? onyl, (Cl-4 alkyl)sulfonyl, (G-4
hal oal kyl ) Rbisfugfyl; or aryl sul fonyl; or RO and R10,
together w,th the N atomto which they are attached
forma 5-7hn§ﬁgered het er ocycl oal kyl group; and R13
and R14 ar 8*gagdhoxi;ndépendently, H, C -8 al kyl, C2-8
al kenyl , 38 al kynyl, aryl,, heteroaryl, C3-7
cycloalkyl,’§@?mﬁé%%%?581%%terocycloaIkyI, aryl al kyl ,
het eroaryl al kyl, (C3-7 cycl oal kyl)al kyl, (5-7 menbered
eter cl oal kyl)al kyl, .(Cl1-8.al kyl)carbonyl,.. -8
ol oalt Ry PEah IR L o Esrel ity e GoRes tstieg toftpound of
hal oalFkmyy) @y bonyl , (Cl-4 al kyl )sul fonyl, (Cl-4
hal oal kyl ) sul fonyl or arylsulfoayl; or R13 and R14,
together with the N atomto whig¢gh they are attached
forma 5-7 nenbered heter oy kylR®gr oup; the
process conprising: a) acti conmpound of Fornmul a
(TL):with a conpound of r A1): wherein Z is an
i socyanate group (- NCO)/or jf anatNrzequi val ent, in a
Urea Formng Q - gal cohg{ ¢ gt for a tinme and under
condi tions suitable for Ag sai d conpound of
Formula (1); or b) reacting a c@ypound of Formula (I1)
W th an.isocyanat e-gengrgti ng reagent for a tine and
under“g%ﬁ&PP¥%W'°§E nﬁ%ﬁ@ﬁ¥or form ng a conmpound of
Formula (Ha): wherein Y is anR'socyanate group or
i socyanat e equi val ent; anghiar eggti rgfesai d conpound of

Formula (Ha) with a conmpouny ormula (Ha): (H a)
in a Uea Formng C-8 alco ol vent for a tinme and
under conditions suitabl ezfor Rfg sai d conpound of
Formula (1). The process of Cufglﬂ 1, wherein: Rlais

F: Rbi H:
'S )

wherein Z is an isocyanate group, in a Urea Forming C;.s alcohol solvent for a time and

under conditions suitable for forming said compound of Formula ().
4, The process according to any one of claims 1 to 3, wherein said Urea Forming C;.¢
alcohol solvent is selected from the group consisting of methanol, ethanol, 1-propanol, 1-

butanol and 2-methyl-propan-1-ol.

5. The process according to any one of claims 1 to 3, wherein said Urea Forming C;.5

alcohol solvent is methanol.

6. The process according to any one of claims 1 to 3, wherein said Urea Forming Ci.s

alcohol solvent is 1-propanol.

7. The process according to any one of claims 1 to 6, wherein said reacting is carried out at a

temperature between about ~5°C to about 75°C.
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RcisF, Rdis HReis H R2is nethyl; R3 is Br;

R4 is nethoxy; and R5, at each occurrence, is H 3.
woheosppssess to claim1l or 2, wherein said proeesas2006/002721

conprises reacting a conpound of Formula (TL): with a

conpound of Fornmula (11

erein Z.is_an

| Hi)
§ socyHitareseyrerning § 28 %?ﬁé’é dr(f](’irfsrﬁ t\é\g Yhergn ﬁﬁl‘iwund of Formula
sol vemir) £9lided t¢ 4 §8utRA dorkitifg sdRBigbinans FetinflaiDe f or
form ng said conpound of Fornmula (T). 4. The process
according to any one of clains 1 to 3, wherein said
dJr ea FIRIORE JEeaBn AlvaeRal safiebmpiindios FarahaqIig ¢ preparer bjn éhe
group consi sting of nethanol, fpanof -proranol, 1-

but arRSPCeSHPMPIINEE TIPS A GEpeuRd §

OIBYAThe" process

according to any one of clains% to 3, wherein said

Ur ea

process according to ang2 one

sai d

The process according
wherein said reacting

Form ng Ci -8 al cohol ol vent s nethanol. 6. The

aimse 1 to 3, wherein
i ent ¢ 1- propanol . 7.
y offe o clains 1 to 6,
rrigd okt at a tenperature

Urea Form ng - al cdho

bet ween about -5C to about “R8C. 8. The process
according to any one of claimdI¥) to 7, wherein said
conmpound of, ggénula (IH) is added to a sol ution

cont ai ni ng sal

conpound of Formula (11). 9. The

process of PGlisdnantino pplestisig groya; ad conpound of Formil a

(1)

conmpound o

is prgp ©d by the process conprising reactlng a
ornula (TV): wherein: PGis an amn

b 0t ¢t | QOGP Gl R SnEFtIRKIAS TN ol (RKEE g form a cycli
with g%o%&gcg%élg Iyglhl ch they are attached forma

cyclic

10.

11.

12.

13.

14.

15.

with an acid for a time and under conditions suitable for forming said compound
of Formula (IT).

The process of claim 9, wherein PG is ~C(O)Me.

The process of claim 9 or 10, wherein said reacting with an acid is carried out in

methanol.

The process of claim 9 or 10, wherein said reacting with an acid is carried out in 1-

propanol.
The process according to any one of claims 9 to 12, wherein said acid is selected from the
group consisting of HCI, HBr, sulfuric acid, methane sulfonic acid, trifluoromethane

sulfonic acid and p-toluene sulfonic acid.

The process according to any one of claims 9 to 12, wherein said acid comprises sulfuric

acid.

The process according to any one of claims 9 to 12, wherein said acid comprises HCL
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am no protecting group; wth an acid for a tinme and
under conditions suitable for form ng said conpound of

woéanwwsm3gl 1 ). 10. The process of claim9, whePeTwsEB6/002721

is -C(O M. 11. The process of claim9 or 10, wherein

35 - r1Ee s ORadbisphed PG of S0, B B B A an acia i
r eact icagied\bitlat atemaenire betvean atioet03U to dbautl2096k opanol .

13. The process according to any one of clains 9 to

12, wherein said acid is selected fromthe group

ddnsi She pycash addGidingHBeny @abf eriims 94 | @ whameintsaid@eacting with an acid
sul fonic,aci.d, t.rifd,uo yl fonic i .
ot ol Cee S i el P RIS oty SO R g g
any one of claims 9 to 12, wherBYn said acid conprises

sul furic acid. 15. The proggss accogsling to any one of
clains 9 to 12, wherein gaid dyconpri ses HO . 16.

The process according to gny of clainms 9 to 15,
wherein said reacting wiyh Id NHz2carried out at a

t enper at ure between about\ 200C gd about 1200C. 17. The
process according to any one of clainms 9 to 16,

wherein said reacting with anT®i d results in

f or matrb1gmveqd the @Surit BRbnBOME of ZopRlI£aRR Of a conpound of
Formula (Hb): (Hb) relative to the anobunt of conpound

of Forrmula (I1). 18. The process according to any one

aR. Cl aimEBrideds @cobrding/¥o @fiyEdnd of AlhichsQA YT, ivihgreW saldl réddtidCwh an acid is
is carried out in a Deprotecti n%%Ci -g@l,cohol_@fogvent

and i olied apfn a PeproterieLanalodipf Salyent and isesseytiphfydhe same solvent as
For m ngidUreSF Rl alsétoy&Ment. 19. The process of claim

18, wherein said Deprotecting G -8 al cohol solvent and

Urea form ng Cl1-8 al cohol solvent both conprise

1ropr op@R@locesd Of cldiRe] ) vREG €IS Sai@ DefrboRbAgY s WS bdlvesBdrd Urea forming
conmpound of For mul ](él\/) I s _prepared by the process
conpri%igﬁl_fj"lF‘%é?,lY‘?nﬁgot RSO LREPPEI For mul a (V) : (V)

wi th a Hal ogenating reagent, in an am de solvent, a

Hal ogenating Ci.-8 al coho| sal vent qr
20. g Tq‘le procgss of claim 9, W%ereln said compoun8 of Formula (IV) is prepared by the

process comprising reacting a compound of Formula (V):

R5
R4 R®
R2
\
N Wlac
N\ I )
RS RN
V)

with a Halogenating reagent, in an amide solvent, a Halogenating C,.s alcohol solvent or

mixture thereof, for a time and under conditions suitable for forming said compound of

Formula (IV).
21. The process of claim 20, wherein said Halogenating reagent is a brominating reagent.
22, The process of claim 20, wherein said Halogenating reagent comprises N-
bromosuccinimide.
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m xture thereof, for a tinme and under conditions
suitable for formng said conpound of Fornmula (TV).

wazooelees3pr ocess of cl aim?20, wherein said Hal egemationgo2721

reagent is a brom nating reagent. 22. The process of

cl ai m 20, wherein said Hal enat eagent ¢ r.ise
Fhor on LR LS P T e PF BEB) B 2e ST RIS oaHoE Hhp?
of clBliBFendhglrbagdad.is WRARIIBUI bt & Binthefa@BREAHOBB 0N bibetow.

Hal ogenating reagent is carried out at a tenperature
about 300C or below. 24. The process according to any

one OfhdradeiFacdRdihg 12y oMd\@TcRiins Haxb 03 Ivaredin g redctig @ith a
Hal ogenat i ng reagent resugts %gﬁ@$OUt 98 nDLﬁﬁb £ sai dof
conv efldlpermaine rrregharsult meeH Ot BB SRR BTonep Fighrf paid jorpound o

co n’g aF&QlutaC{l'?&Jofﬂlp%@&mﬁﬁldﬂ@??f)otﬁa bfBdraula\(Y) ﬁ{gdsdlﬁéﬂ saidle:dr;}pound of
sal conmpound ot For a contal nl ng about no
or 1 oUERUBU R EREAa o oG iﬂ{}f@%@%ﬂ% Formula (V).

process according to any one of clainms 20 to 24,

wherej n said am de sol vent js . dimethyl acetam de.. 26 .
Fhe prECREeSSRCEGAHE (AW 67 z %gogtf’ '% eFEn ?efid qrgjdesplvent is
wher elihegfladet@pidde sol vent is Nnmethyl - 2-pyrrolidone.

27. The process of claim1l wherein said conpound of
Formula (I1) is prepared by the process conprising

p&aCt TRYpracROITBEURE t@dnylaE BiLtllaam{ T0o:24)Wiesi€h Biid Ff3dé solwt is N-
am no protectiq%ggroup; and RN is H or PG and RN

t oget AEIYREPHUREIN at om to which they are attached
forma cyclic amno protecting group; wth a base for

a_tinme, and under .conditions suitahle _for. form ng said

b0 dHEPIBFSERi q]"*f"')‘r% sasomppiad SF Eeraule (4 Sptchefi by the process
wher eicinfisingSeactifdd ddempordl of Foenyle @¥ess of cl aim 27 or

28, wherein said base is sodiumhydroxide. 30. The

process according to any one off clains 27 to 29,

wherein said reacting iszca‘r éd_oBf in a Deprotecting
G - al cohol solvent compXi si @ propanol . 31. The
process according to cl aNm 36\ A :FePﬁ said Urea
Form ng G -S al cohol sdiveppt caonpriises 1-propanol. 32.
The process according t Oba oR2 oRVclains 27 to 31,

wherein said reacting with d$%a§§ i s

wherein:

PG is an amino protecting group; and

RNis H;

or PG and RN together with the N atom to which they are attached form a cyclic
amino protecting group;

with a base for a time and under conditions suitable for forming said compound
of Formula (IT).
28. The process of claim 27, wherein PG is ~C(O)Me.

29. The process of claim 27 or 28, wherein said base is sodium hydroxide.

30. The process according to any one of claims 27 to 29, wherein said reacting is carried out

in a Deprotecting C, 3 alcohol solvent comprising 1-propanol.
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carried out at a tenperature between about 200C to
about 1200C. 33. The process according to any one of
wobheierms1387 to 32, wherein said conmpound of For raras¢dos)po2721
is isolated containi ng | ess than about 2 nole % of a
?npo%g esls:]ggcmgm 1 clﬂg%rl ?i(§ mgrg%%giiﬁrea%o%%nfg g Q%lépstolvent
corpol . . rocess -1 of
prepalcpmgrmsd:@mpatwhd of Forrmula (I1) : wherein: R2is
Cl-4 alkyl; R3is F, d, Br or I; R4 is halo, cyano,
nitro, CG-6 alkyl, G -6 haloal kyl, C2-6 al kenyl, C2-6
ARk y nyllhe pOcess a¢ckmting, to SRche oSDRAR 27 BCARYBerpin @OREActing with a base is
Cw?l I wher ei n
ém%@ﬁk%m ik g b e s
one or nore G -S acyl, G -5 acyl oxy, C2-6 al kenyl,

S R SR 8oL e SE3 sopornd t o
G -4 dlkislisldtddonatainge, lesCthan atwiikd/ingle|% o qon@])umi of Formula (IIb):
al kyl sul fonyl Ci -4 thioal koxy, g6 -4 al kyl urei do,

am no, (G - aI koxy) car bonyl carboxam de, carboxy,

cyano, C3-6 cycl oal kyl , ' RPar boxani de,

hal ogen, Gi-4 hal oal koxyR\ ) oal kyl, CJ-4

hal oal kyl sul finyl, C -4 malo gyl fonyl, G -4

hal ot hi oal koxy, hydr oxy\” piényl optionally
substituted with 1 to 5 ogengat ons; R5, at each

i ndependent occurrence, is H halo, cyano, nitro, C-6

aI kyI G -6 hal oal kyl, C2-6 a(l®®nyl, C2-6 al kynyl,

&9 ) AR o S SRR 2, OO,

Ci -6 al koxy group is optionally substituted with one

Qf nor al kenyl, G -4
al4k oX ﬁprgpesgf&?%%?mgé&gmt} QF an | % (ﬁbz 8
di al kyl am no, Cl-4 al kyl carboxaRrde, C2-6 al kynyl,
G -4 al kyl sul fonam de, G -4r4al Kyl sukfnyl, Cl-4
al kyl sul fonyl, G -4 thi o&kox -4 al kyI ur ei do,
am no, (G -6 al koxy)car boh aoxam de, car boxy,
cyano, C3-6 cycloal kyl, \Z2-F di @l kyNHar boxani de,
hal ogen, G -4 hal oal koxyNC\-4 Ral oal kyl, C -4
hal oal kyl sul f nyl, C -4 hal oeR3k&I sul fonyl G-4
hal ot hi oal koxy, hydroxyl, nitro Br phenyl optionally
substitut edvisidih 1 to 5 hal ogen atons;

R?is Cy.4 alkyl;

R*isF, Cl, Brorl

R*is halo, cyano, nitro, Cy.¢ alkyl, Cy.¢ haloalkyl, C, 4 alkenyl, C,.s alkynyl, C;
alkoxy, SR", SOR', SO,R"2, COR'?, COOR™, OC(O)R'?, NR"R™, or C;.; cycloalkyl,

wherein said C,.¢ alkoxy group is optionally substituted with one or more C,_s acyl, Cy.s

acyloxy, C,¢ alkenyl, C,4 alkoxy, Cys alkyl, C,. alkylamino, C,.g dialkylamino, C;.4
alkylcarboxamide, C,.¢ alkynyl, C;4 alkylsulfonamide, C,.4 alkylsulfinyl, C;4
alkylsulfonyl, C,4 thioalkoxy, Ci.4 alkylureido, amino, (C;.s alkoxy)carbonyl,
carboxamide, carboxy, cyano, Cs.s cycloalkyl, C,.¢ dialkylcarboxamide, halogen, C;.4
haloalkoxy, C;.4 haloalkyl, C,.4 haloalkylsulfinyl, C, 4 haloalkylsulfonyl, Cy.4
halothioalkoxy, hydroxyl, nitro or phenyl optionally substituted with 1 to 5 halogen

atoms;
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Rl 1 is, independently, H G -8 alkyl, C -8 hal oal kyl,
C2-8 al kenyl, C2-8 al kynyl, aryl, heteroaryl, C3-7

woyalepaidsyl , 5-7 nmenbered heterocycl oal kyl, ar pCaiusios/002721

het er oaryl al kyl, (C3-7 cycl oal kyl)al kyl or (5-7

menber ed hefserocycloal kyl . S :

i ndependen ?ﬁ APt ealgl?4 "&%)Eeé‘g%ﬁt é%l%grﬁe’-lgﬁﬁ%alhoo SYapoynitrqrl-gallyl, Cug

al kenyhlpald; G, sallenylyd,,s atkyyil, Chetlexn SRY| SOK3-SO,R", COR, COORY,
cyclo =4 nber ed .h rocvel oal kyl . aryl al kyl .

ot er SO R R RGO AR IR ¢ s ot bpriopaty
het er eaysttugdlvithlopabkydre Cayrciib C1{ cylody,al, k ylidmiiChoalkany, Cy alkyl,
di (C1, | ) am, ng; .and . 4 ar ch

i ndep é’ﬁ'ﬂ %hlﬁ%{??mg?z's %@%ﬁ%‘{% %’f“‘a%%fl t aqxﬁnélﬁif/ e(?z‘G gyt Cra

al kynylkylsalfgnhmidest arbalsyliinyl3-. Allylsolfasl, G L thi®gikéxy, C..4 alkylureido,
nmenber, het erocyecl gal ky | kyl . heteroaryl alkyl

(3~ 7 5iher o P SRR b Blntief by, BT GRLYaaS .,

ere
het er disjiylaeiiokanhijia hidygen, ¢:GhaBalibiky C).claldathyy ;s §aBBliglsulfinyl, Cry

RS e R TR I—
hal oalvxbiwl)tsdlhﬁlogwﬂatc’um; aryl sul fonyl; or R13 and R14,

t th ifih t.he N t ' t {

oact et oty eI, LE R BAYRES. FUAAERE, ot e,

forma 5-7 nenber eroc
r eact ihatgroaryt éhpoulvdlkptf 5-Faorembemd hétefpcycldatkyk prylalGhetsroanylalkyl,

am no .gr ' ); ' ; nd RN
roget for PO R1P7 el Boble i IR e
f orm a cycIR cisdndependprtyt Be€isradkyly iConbglenlicyh, G alkenyt] G @alkynyl, aryl,
ati e I L ' ' '
e T e e
wher ei(f:.7 cRAodligyllatkyh -7 mRBbéred BrterodRdloalsylyatityh @xyro, &hd alkyl)amino,
R5, at h , 1S H 36. The process of claim
34 or 052%%259%?@%%& ~C(O-(C 1-6 alkyl). 37. The
process acdorahidiy drocaahyndspendaityc HaCimlldl G 0alB&1yl, C; 5 alkynyl, aryl,
wher e 'h@teﬁ)gl'y‘l,%}} %@aﬁ@l, 5-7 membered heterocycloalkyl, arylalkyl, heteroarylalkyl,
(Cs7cycloalkyDalkyl, (5-7 membered heterocycloalkyl)alkyl, (C,s alkyl)carbonyl, (Ci5
haloalkyl)carbonyl, (Cy.s alkoxy)carbonyl, (C,_g haloalkoxy)carbonyl, (C;.4 alkyl)sulfonyl,
(Cy.4 haloalkyl)sulfony! or arylsulfonyl;
or R” and R, together with the N atom to which they are attached form a 5-7
membered heterocycloalkyl group;

comprising reacting a compound of Formula (IV):

R5
R4 RS
R2
\
N N’PG
N\ I )
RS RN
R3
{@v)

wherein:

PG is an amino protecting group; and

R" is H;

or PG and R™ together with the N atom to which they are attached form a cyclic

amino protecting group;
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38. The process according to any one of clainms 34 to
37, wherein said reacting with an acid is carried out

wonom/0k1:abcohol or 2 al cohol. 39. The process actmwsgiongo2721

to any one of clainms 34 to 37, wherein said reacting

with an acid,is._c Icoh

process of Cﬁhan ac@go awﬂig%g(? %ﬁdséra c?o &1{1 su1t llei for %rnn-lrzggald compound
sel ecéBormular@@.he group consi sting of rret hanol ,

et hanol , 1-propanol, |-butanol

and2- net hyl - propan-1-ol. 41. The process of claim 39,
Mereimemb@s&f@limdhmheir@nnet hanol . 42. The process of

cl ai m 39, sal d 1 alcohol is 1-propanol. 43.

The process accor&’i ng to any one of clainms 34 to 42,

wher ei n saiRdisd d |s sel ected fromthe group

consi st Ng @f rH@ g sulfuric acid, methane

sul foni c acCi ds r|XTy1 uor ormet hane sul fonic acid and

p-t ol uene Rl ewhocaoente,idH. The process of clai m 43,
wherein said acid conprises sulfuric acid. 45. The

process of claim43, wherein said acid conprises HO.

A6. TiThe proowe sielam 3¢load mwhsreindieiseilC(OX s albylar ratio

of HO to conpound of Fornmula (1V) is between about 2

to about 4.47. The process according to any one of

Slai myb8nrocess 4@ordivgde eiyrons af claime 34 td 35gwherein Pnis aC(QiMies
carried out at a tenperature between about 200C to

about 12Q0C. 48. The process according to any one of

GBai me'hgnrocess 4i¢ordiigde enyrrns af claime 34 td 37g whereih szid reacting with an acid is
resul t.g.d d t han about 2 nole % of a
corrpoun e&]?&%gr rrueil&)ﬂ?l%%)aq& relative to the anmpount

of conpound of Fornmula (11). 49 A process for the

R0 DAL pfesRhocr ERTR Y e OF R M7, Pirein IR E b it an acia i
cyano, Camlﬁdpldln@°2660éblkyl G -6 hal oal kyl, C2- al kenyl ,

C2-6 al kynyl, C -6 al koxy, SR1 1, SOR12, SO2R12 ,

COR12, COOR1 1, OC(OR 12, NR13R14, or C3-7

céfcl odlhk ytopem,hécrlg’mﬁ%whqyei@ai@l ‘zdlldobsdyis gptegigp fiiom the group consisting of
optio S oM r

G-5 gxgcltyl' aX?(li/%J[p 1 l&(ﬁ) eny ll;ht%f%ﬁang 2k1g§{1ﬁ pg%o 121%?
Cl1-6 al kyl am no, C2 8 di al kyl am no, Cl-4

41. The process of claim 39, wherein said 1° alcohol is methanol.
42, The process of claim 39, wherein said 1° alcohol is 1-propanol.
43, The process according to any one of claims 34 to 42, wherein said acid is selected from

the group consisting of HCl, HBr, sulfuric acid, methane sulfonic acid, trifluoromethane

sulfonic acid and p-toluene sulfonic acid.

44. The process of claim 43, wherein said acid comprises sulfuric acid.

45, The process of claim 43, wherein said acid comprises HCI.

46. The process of claim 45, wherein the molar ratio of HCI to compound of Formula (IV) is
between about 2 to about 4.
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al kyl car boxam de, C2-6 al kynyl, Cl1-4 al kyl sul f onam de,
Cl-4 al kylsulfnyl, Cl-4 al kylsulfonyl, G -4

wohbwaskszy, Cl-4 al kyl urei do, am no, (Cl-6 PCT/US2006/002721

al koxy) car bonyl , carboxam de, carboxy, cyano,

C3-6
gyCl Ofrhé« | a Cad .
hal oal ko gg:es%c%dﬁg?doé}%{' OS?EP%%“@ §>|4gi§?ﬁe§‘ﬁ§ %u% %}@nﬁgg with an acid s
G -4 pal UltyﬂEstgllnpfmﬁymbeﬁ@leemabhmﬁ@f@]tocabbtlid%})’g hydr oxyl ,
nitro or phenyl optionally substituted with 1 to 5

hal ogen atons; R5, at each independent occurrence, is
#8. hallbe pr@y:eaﬁ@s:condmg teoany Gne &f cdiiny B4 to@7, Ghdneih erad thmg with an acid

C2- 6 ?els*ﬂ?srﬁf kormgr)on’%f ?elsé(t){ml/ Abt)\bt%(r&éi&@'l (gﬁ%% if Forﬁg%_ﬁy):

cycl oaI kyI wherein said G -6 afkoxy group is
optionally substituted w thR4one or pore C -5 acyl,

G -5 acyl oxy, C2-6 al kenly‘”f 9 Al koxy, Cl1-8 al kyI

G -6 al kyl am no, C2-8 dlaN|ky| ph, Cl-4

al kyl carboxam de, C2-6 gf kypyl,] C1-Mdd kyl sul f onani de,
G- alkylsulfinyl, C-4 % Is5fonyl, G-4

t hi oal koxy, C -4 al kyl ureido, a@g} (Cl-6

al koxy) car bonyl , carboxam de, rboxy, cyano, C3-

cycl oadldtiyb to thRarfout 6l csinbemi bORa@muthgIT).hal ogen, C -4

hal oal koxy, C -4 hal oal kyl, G -4 hal oal kyl sul f nyl,
Cl- 4 hal oal kyl sul fonyl, Cl1-4 hal ot hi oal koxy, hydroxyl,
A9.t r o Aqrrodelweintythe pipparaiion bt y cantosiid éfFogtulsMIVE 1 to 5

hal ogen atons; Rl11l is, independently, H C1-8 alkyl,
Cl- 8 hal oal kyI C2-8 aI kenyl ¢2-8 al kynyl, aryl,

het eroaryl, C3-7 cycl oal yR ered

het er ocycl oal kyl, aryl aRkyl . Er oar yI al kyl, (C3-7
cycl oal kyl') al kyl or (5-7Naenrbers
het er ocycl oal kyl ) al kyl N R]J [ [ n'a\iﬁpendent ly, H C1-8
al kyl, G -8 hal oal kyl, =8 al RenyR C2-8 al kynyl,

aryl, heteroaryl, C3-7 cycl &l , 5-7 menbered

het erocycl oal kyl , aryl al kyl, heteroarylal kyl, (C3-7
cycl oal ky! VA#R® | (5-7 nenber ed

het er ocycl gajskyl, llﬁirlk)” am no, (Cl-4 al kyl)am no, or
di(G -4 alk I)am no; R13 and Rl4 are each,
mdependeni{%/&? F, (. Beetlg al kyl, C2-8 al kenyl, C2-8

al kynyl, aRyi&hallaeJy%@ﬁﬁrX C.. 5%17 C?Kffdl%lylfﬁzg alisxen } (Ei &al}(ynyl Cise

menber ed het er oc oal y heteroar
( C3- 721k gg‘ﬁkssqg | ¢QR @%@@5 O)R”, NR' R , or C37cycloalky1

het er ggyeheal kyl amdﬂy oup Ggphgnaﬂkfléws)lﬁﬁﬁm%he or(rgre %1 sacyl, Cps
hal oal ki/gwcar bony Xy) car bony

hal 0alREXY) carleni ,|Cm el@mcat ﬂlysrl)%maifkahmmo @duzlkylammo Cre
hal oahiibarBssahRRYCE, QlicyRf1yE;S uh Q{mmmﬂfe RL3ng ﬁ@ﬁﬁ%ﬁgm

together. with the N atomt {0 which th ey are attac
f or m alkysuptonyl, CH thioalkoxy, C;.4 alkylureido, amino, (C,.¢ alkoxy)carbonyl,

carboxamide, carboxy, cyano, Cs. cycloalkyl, C,.¢ dialkylcarboxamide, halogen, C;_4
haloalkoxy, Cy.4 haloalkyl, C;.4 haloalkylsulfinyl, C,_4 haloalkylsulfonyl, C;.4
halothioalkoxy, hydroxyl, nitro or phenyl optionally substituted with 1 to 5 halogen
atoms;

R®, at each independent occurrence, is H, halo, cyano, nitro, Cy.¢ alkyl, Cy6
haloalkyl, C.¢ alkenyl, Cy.6 alkynyl, C;.¢ alkoxy, SR, SOR'?, SO,R'2, COR'2, COOR!
OC(O)R", NRPR™, or C;.; cycloalkyl, wherein said C,.¢ alkoxy group is optionally

H

substituted with one or more Cys acyl, C,_s acyloxy, C,.¢ alkenyl, C,_, alkoxy, C, alkyl,
Ci.¢ alkylamino, C, ¢ dialkylamino, C,4 alkylcarboxamide, C,. alkynyl, C,.,
50
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menber ed heterocycl oal kyl group; PG is an am no
protecting group; and RNis H, or PG and RN toget her

woi2ods/08135N atom to which they are attached foParas2006/002721

cyclic am no protecting group; conprising reacting a

conpo of. For a : wi t-h.a. hal ggenat i .
r eag e% }Sﬁff%nr? n%({ﬁTélé‘ ag%/?s\lflg%/l)’ Fb"rang'lstullfﬁ%yl’g%d ﬁﬂ%all S Cra alkylureido,
condi tamius (Guiatkak)ertionyl, éobaxkmgle sartoxy, epmoLtd cpfloalkyl, Cy.s

For mul . . racess. pf claim4 erel

o ot fybhedygnituy MSgR! CCSaRpRbys 2 iton Ko hlonsitn, o
occur rhelelsylsulpni], Chhalotthealpxpdedoxyf nicd ai phedd optionslly, substituted
wher eiv{,]ths%iﬁq h?%lé&gg%t ing reagent is a brom nating

r eagen procéss according to any one of ‘
clai ms 49 tR)' BlipdepbrelewiynHs @i chliyd |G gbaledlkyhdCar ebrgemtC, s alkynyl, aryl,

' i pi-n de. Th
cocor ARl GRORRMAS Pt JuetBtBISEER RO, hegrogaton

accor
ami de (Sl oyelnalkylzikyl oreb-fiyheadeted hetdocychodlkyJkylpr ocess

accordi ng tg2 | ai t ergl [

reacting wi I?hg’gx%egﬁ%lﬁgﬁa?f éﬁ\ 3 %gg;%éﬁ g al?%fky&,‘é@? iag‘a&é’ﬁ‘?z-g gltkynyl’ aryl,
a t enpetesteni.€CsabolonlkgIO0E noymtsrd deerobfloaliyg apiadioddsteroarylalkyl,
accor ggn ' 4 wher ei n sai .
react ictgij%\x}ltg ﬂﬁg%ﬂgp gsg' 2 %ngﬁjllo%@eé%a%’tﬁ@a r ﬁga&ﬁl’saﬂrho’ g%d & ﬁ{yl)ammo’
98% comv&#Esi aiyDaminhi gher of said conpound of Fornul a

(1'V) conpargsd 184 Frrgﬂﬁ
i sol at ed sallgda@g{np%%gagﬁ’gg&l%%t%% ?V‘) dr%\é/%uﬁ%ﬁ'g Cos allymyl, aryl,
about etermatyl%:a¢yclelkel, S-gfmentiertd heterpoymehlkyt, aftalkmll hateroarylalkyl,
(V) (Cys cycloalkylalkyl, (5-7 membered heterocycloalkylalkyl, (Cy.s alkyl)carbonyl, (Cy.s

haloalkyl)carbonyl, (C;.5 alkoxy)carbonyl, (C;.s haloalkoxy)carbonyl, (C,.4 alkyl)sulfonyl,

(Cy.4 haloalkyl)sulfonyl or arylsulfonyl,

or R™ and R, together with the N atom to which they are attached form a 5-7
membered heterocycloalkyl group;

PG is an amino protecting group; and

RVis H;

or PG and R together with the N atom to which they are attached form a cyclic
amino protecting group;

comprising reacting a compound of Formula (V):

RS
4 5
R2 R R
\
N \-Pe
N\ I )
R RN
V)

with a halogenating reagent in an amide solvent for a time and under conditions

suitable for forming said compound of Formula (IV).

50. The process of claim 49, wherein:
R? is methyl;
R?is Br;

R* is methoxy; and
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52.

53.

54.

55.

R?, at each occurrence, is H.

The process of claim 49 or 50, wherein said halogenating reagent is a brominating

reagent.

The process according to any one of claims 49 to 51, wherein said halogenating reagent

comprises N-bromosuccinimide.

The process according to any one of claims 49 to 52, wherein said amide solvent is

dimethylacetamide.

The process according to any one of claims 49 to 53, wherein said reacting with a

halogenating reagent is carried out at a temperature about 30°C or below.

The process according to any one of claims 54 to 54, wherein said reacting with a
halogenating reagent results in about 98% conversion or higher of said compound of
Formula (IV) compared to said compound of Formula (V) and isolated said compound of

Formula (IV) containing about 2 mol % or lower of said compound of Formula (V).
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