VETHODS FOR PREPARI NG | NDAZOLE COVPOUNDS Fi el d of the
I nvention The present invention relates to nethods for

wonepausy | ndazol e conpounds, and i ntermedi at 86T/1B2005/003348
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t hereof, which are useful as nodul ators and/or

i nhi bitors of protein kinases., Background of the

I nvention The discussion of the background to the
invention herein is included to explain the context of

the inventi oyeTHODS FOR PREPARINBINDAXGE GSMPBURBEI SSi On

that any of the material_referred to was published,
known or part of the corﬁﬂ\%ﬁigéé%@ﬁﬁlm’know edge in any
count r Yhe presénttimentjponi elatesyto dad¢thodsf fomprgparing titrazale abmpaunds, and

P%n?grp%@értg%‘{ggwﬁiz xrlvgi&nég Tséa s FduBror3tha RS & lp?c?t&n kinases.

reference 1n thelrr enti
are directed to indaz@@%@@é@ﬁ:ﬂi@-&ﬂ?%ﬂﬂ nmodul at e

and/ or Thél bistuskioh bﬁhacbta&:mg'rduyid @é tr@eweatidﬂ H@femt R mblddeﬂl a&se&®lain the

?g%,{@ gge?) §1c§n a%CUIS%rO e | aarb ?§Wﬂg} gy\'{ 2t 4 of the material

r eefermddw yvas BIbKshed y@bwmorcmptsqﬂ @'@mommon geweral kogwledgedsany country as

c{a@é&gn &QM|@,§S| yrrphocyt e- speci f| c tyr 0si ne
Ki nasebr§ TEK

adhesi kP e5‘°s eﬁﬂ?ﬂtﬁm p"ﬁ’lﬁ’s ﬁﬁaﬁ )ﬁ-?‘%\gvé"ckl ?‘FSS'@“%‘H@ﬁd hersin by
C cafggencedisthair entiisty fard directed tdisddzole abmeuh dsothatractitiate smd@r inhibit the

Ota%}ﬁiﬁ gﬂr&%ﬁﬁeﬁ t@lﬁ%ﬁgée@ &E%\Mst\;tﬁnlg' %gg{]ﬁsé.nﬁ?(tﬂélial cell growth factor

folTferation mediate by "pro

OfeRiPOU ;EGEfR i (firablest egrewiip drftRT s regPRieny s 0K |(¢¥cltm@pendent kinase)
ab@mﬁekef EHRNCECK (hisd kiddinesd @mpﬁodywpeﬁwmmykmda@ TEK (also

rrrua

R SR O, 0 DB SpBe” BRSO pSS Bboe.  suer
fo"’m”adscaml dor BbitNRBNenitiEraandRB ang ofhes dissasesuessaciated with

0 EngTM&H&Tst SrickliRe pr%hflérlé{non rﬁé!d?ét@@b)k%litgﬁ'zk%%foo cycl oal kyl ,

ary het er oaray S=0 SO,
roup Rﬂpd z cw@@dﬁls%swﬂ uj thelggm{esrefgrenced U.S. Patents is

su:dp&tserﬁteﬂ e;dtherormmsstmmmtelaiwd al kyl, al kenyl,

cycl oal kyl, heterocycl oa4 ky , ar yI het er oaryl ,

al koxyl, or aryloxyl; R 0 ly sel ected
from hydr ogen, hal ogen"f a l; and

phar maceuti cal | y accept abl 3%, pharmaceutically
accept abl e netabolites, and phar Rceut i cal | y

aemepihabl e salts ther eof . Alt hough met hods for

f[}gfgr Fgﬁsaé %@Bst?@é@%um%?%ﬁﬁgd g&féfr‘ ﬁeﬁ!&v H Srf ﬁ é{ &@ e formula
r 6HEEHRY st CHFNR e fWhets dRit 'SaﬁdS%&‘ﬂteéqueélﬁubﬁltwly cycloalkyl,
OhetbdByclRKGNANIO8: heteroaryl;

Y is O, S, C=CHj,, C=0, 8=0, SO,, CH,, CHCHj;, -NH-, or -N(C4-Cs alkyl);

R® is a substituted or unsubstituted alkyl, alkenyl, cycloalkyl, heterocycloalkyl, aryl,

heteroaryl, alkoxyl, or aryloxyl;

R' is independently selected from hydrogen, halogen, and lower-alkyl; and
pharmaceutically acceptable prodrugs, pharmaceutically acceptable metabolites, and
pharmaceutically acceptable salts thereof.

Although methods for preparing such compounds were previously referred to, there
remains a need in the art for new synthetic routes that are efficient and cost effective.



The present invention relates to nmethods for preparing
a conpound of fornmula I: | or a pharmaceutically

weacowpustol e salt or solvate thereof, wherein: RLTIIB2085/003348

10

15

20

25

30

35

group of the fornula -CH=CHR4 or -CH=NR 4, and Rl is
substituted with 0 to 4 R5 grofips; R is (ClL to C12)
al kyl, (C2 to C12) alkenyl, (C3 to Cl12) cycloal kyl, (5
to 12-nenbered) heterocycloal kyl, (C6 to Cl12) aryl, (5

to 12-nenbered) hetero al koxy, (C6 to
C12) aryl oxy, and R2 |s—5‘|'li'jcr§é‘r#u‘(‘erg—w—t%{% antaheifieltid) | 20KOXY, (S

gr oups;The aesrenRveniion rriripsetn meros/fonprepasige A compung efformta I:
(C1L to C8) alkyl, andthg(Cll_Fo al kyl is
substituted with 0 to 4 \ Rfs (Cl to Cl12)

al kyl, (C3 to C12) cycl ps
het er ocycl oal kyl, (C6 R'o 1 ) Rary Ko
12 menber ed) heteroaryl and R4 I's substitut ed with O

R5 d hal C1
¥ aasarm?aeufé%ﬁv(%szeé‘f%b'w't'oifézﬂ g{f%%'%e@vﬁ?% ) ol kynyl
- RO, a grom, of tredorrula--GHECHRT o ~CBi=NRKyan)i R’ (sGBbstituted with 0 to 4
Chz rogpe/ | (06 to C12) aryI (Cl to C8) al k)él COZCHS
H2, stitu
( Clto Rc132§C1 4 ‘R@I alkyl r(Cz t°c§1ﬁeﬂ"i9"\§ dﬁsfq ‘%1@)t %gloelbd ?tp ta membered)
Zheiaiolsydk)ajkyk; (Cxpo iCsd) ragyl, (8)to IMRaeiribeigd)phetEraRPILI(TH t61C,,) alkoxy, (Cs to

I 8 § la lll to provide a
Fﬁgg é’t aPMVF 'QSLﬁﬁS&B@%HGt&IR %g}éél n the reaction
occur s epsh Rhis inseeandantly fwﬂroaerc delagsns or éhdo &shrilk andtties(Cy to Co)

aamymgﬁ@gﬁtmgd g.[hquﬂa4 RR gréup an activated subst | t uent
gr oup

a escr
and b) désp(Pe?%’ &9 aﬁé’ A’%ép 58?7‘&8\9%@?63 ?cf%r ‘3“‘?‘8"°°VC'°3"<V' (Ce
p b )Ryt 41é5 tod Aembered) hefterparyl andIR* ig suball‘(ute&wnh GEeR tgroups;
the in ® h f r
ou‘éﬁ% PorRphdene) Sl R L BRUPRE O Gremi, €2 0
WHi um cat al yst. In another aspect, the invention

r ecbrazt-sez t- ONrseobode(m ] cmlema(cie ROC8) 2RO NPRIT,)@fyl {09 fTl) alkyl,

ih i
fur zhelseldbﬂ i Ses eb?“ﬁt andz’t %6§ %gPexgsst&u\’\?edt {({’??%Qg“?%'ky" or -
P@ﬁ'(wgt't%ta‘i &h $0s€12) alkyl)mmphwg aspect the invention

r el at eg) téacmatdwmoﬁm oPfoRRA4 1NEithda EQARRHE & @a‘rmm@ruma Frovide a
V\,herg ﬂfth%\) igand i s a phosphene |ligand.In another
ag‘ﬂwn PHEMUYRAnti on rel at es to met hods for preparing

a conpound of fwornul a I gﬁhn t nd HS

2-(di-f-buty|@®1~m)’j mmy

R1
wherein the reaction occurs in the presence of a catalyst and a base; W is a protecting group;

i I

X is an activated substituent group; R', R? R?, R*, and R® are as described above: and

b) deprotecting the compound of formula IV to provide the compound of formula .

In another aspect, the invention relates to methods for preparing a compound of
formula I, wherein the catalyst is a palladium catalyst.

In another aspect, the invention relates to methods for preparing a compound of
formula |, wherein the catalyst is Pdx(dba); and the reaction further comprises a ligand that
complexes with the Pdx(dba); catalyst.

In another aspect, the invention relates to methods for preparing a compound of
formula I, wherein the ligand is a phosphene ligand.



I n anot her aspect, the invention relates to nethods
for preparing a conpound of fornmula |, wherein the

woasws/ug76pot assi um car bonat e, sodi um car bonat e PCTEB10051003348
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carbonat e, sodi um f - but oxi de, potassi um f - but oxi de,
triethylanine, or mxtures th8reof. In another aspect,
the invention relates to nmethods for preparing a

Conpoumda gfhelf Q§HM "ﬂ?qel rnvémgr\' ?élaﬂest Qemglﬁ&fs jop p%ﬁgﬁnﬁr% compound of

f - but I nvention relates
t'@"‘i‘iﬂéﬂ hWﬂ%’e'ﬁ 819 “ﬁ?"@dé?ﬂ?\'(j bﬁw'é'aﬁ?ﬁ'&iﬂﬂiﬂp?ﬁ"y'f ormula |
furthem gotmr as}deag e Mmodntiemteldtes tohmethedsc for Prepraigvae eompound of

t{g[mu% ﬂpw%%%ﬁht% bagé Euéo@as#hmacgﬂ)ohg}g &%Pﬂﬂ!{iﬁ’on% &%HFW l:?rbonate

Ion rel ates
nesdhotisbutaside, motqgaumr&@u@x@@ tristulaaningr orfrextHigp defeot.

furt ht9fn &fafﬁer !a§de69 e MOLNIBM relatddNtoAMBthB&Y foR PRPE&ng 4 E@rgpound of

i nven or preparing a compoun

ofPRYi? LM’F%fe'P the W%P@HEWREU?Q dtion is carried out at

about hOo&dGer laspeanmrndmwermsnpeeiates tohmethpdee for ipeapaningl a1ceypound of
rrmﬂ hﬂs@er cBEpHsﬁr?goé"‘ AVt iR e QEHRBSH SE b enftRd EBpBurld: of formula il and

e retn Wis a tetrahydropyran protecting group or Is
athe cpmeeury PP hoxymet hyl protecting group. In
anot hen apper bspdchahd mvetibh Gdlatése toamethodsO famptdparityy 4 @dmpound of

a conp ound ormula I, wherein the
af?f'ﬁ@%\l lgth%rlfB@P st'"@en?oq%ern{)u X is chlori de, brom de, or
i odi deln &nethenespest, thes p‘@erttlon fréftes tovBRINPE for Preparng @ gompound of

”ﬁhﬂ&l&'ﬁ wherein R akHoR & c%rrré%@twé%up’foof’@r mula |, wherein
e activated subst tue

anot holn HREE AsPEch s HYEHPR cRAtPf o BB el ¢ gpmoound o
pfoﬁpu’ﬂﬁ il, ghesinc\Wnip altetchhgdrofyoamprbtacting gvdupragiisna Yimethylailylethoxymethyl

yran protecting group and the process of
E'Io{e%t}}égg{aﬁ nprises reacting the conpound of

f or nul & wthﬁr ?ﬁPS&h the inyentian defatgs & MSPES &5 NRPAEING § gompound of
armhiigl, whelRRGfie adtitited gubemenogrom;ex BtoRkritle) broatidepetdodide:

ot hand i Agpate e Auih et o miEe 18 Ao Solouns o
réerthela b IwheretnHizenadtiyated mmmgro@xisgmjn@@anm In

anot hejy, Ql%‘?ffé? taspetch echéz "l%@ﬁ’c?bh Qélaté@ lt@hféﬂ\oHQ fdf&fréb@ﬁ'n’ig & @ompound of
preparin

C m% gV elnf \%n‘%ﬂ tgtrzfl"ydwaygarr Brro%ﬁlimg SPUPa?ﬂjﬂP?] Broc&%ﬁr% lqﬁ%'otectmg

Otorhgrisesiteacting theltampburnaifoemiié v with\dn akid imarnaiéebolicsiventt
the i nYeQHH%P ag;?éc?ttﬁ?c‘ |r¥v\%ﬂf$ﬁtr£|9tg§ i ﬂfeth%? Rs cfiré'bgrm"’g a compound of

conmpound 0 rern nﬁoun mul a
| Yormulg If whesgin the\aqid Ls;(oethanesulfonlc aC|d and e alcoholic solvent is methanol

ethanol, n-propanol or isopropanol.

In another aspect, the invention relates to methods for preparing a compound of
formula 1, wherein the compound of formula Il has formula V, and the compound of formula Il
has formula VI:

NHZ H3C\

In another aspect, the invention relates to methods for preparing a compound of
formula I, wherein the compound of formula IV has formula VII:



p In another aspect, the invention relates to nethods
for preparing a conpound of fornmula | , wherein the

woanpodsmd1 of formula | has fornmula VIII: VIII PAT/1B2005/003348
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anot her aspect, the invention relates to nethods for
preparing a conpound of formufa Il: Il or a

phar maceutically acceptable salt or solvate thereof,
wherein: Rl is a group of the formuta - CH=CHR4 or
-CH=NR 4, and Rl is substltuhed V\thO— o 4 R5 groups;
R4|S(C—] to G 2) alnk ‘ il oal kyl, (5
to 12-nenber ed) heter geyeal oal ky €6 to C12) aryI or
(5 to 12- nenber ed) hélteroaryl and R4 is substituted
with 0 to 4 R5 ggg@&, each R5 is independent!y

hal ogen, (G to C8Mlkyl, (C2 to C8) alkenyl, (C2 to
C8) al kynyl, -OH, -N2, _CN, YIocpH, -0(C1to C8

al kyl )In ah&ifert aspedt? theainydntion<fsatdsotoGhe&hodsr fgt pre@dringca G8hpound of

a#oTn¥ula IU%% i cam?@ﬁd?of foEﬁ%_l %%F’Ela VIIN["Zq hi% NH2,

substituted (Cl to Cl2)yal kyI) W|3\Na_ rotecting
group; conprising: a) i ndazole with
a nitrogen protecting @ nct| Gtal i zi ng the
C-3 position of the i| dazot'e rimg wth an R1 group;
and c) reducing thésg-nitro group to a 6-am no group.

I n anot her aspect ,I e invention relates to nethods
for preparing a compound of formula Il, wherein the
protecting group Wis a tetra ydropyran Protectl ng
group Branptieraasneptydheniprastion, relaiefote, matheds ©op pepaing; §gompound of
OfoRMia N anot her aspect, the invention relates to

nmet hods for preparing a com;.\pund of formula II,

wherein the C3 position omnbdazole ring |s

functionalized by: a) iodi with a netal halide
to provide a N1 protected‘ (W 3-i 0do-6-nitroi ndazol e
conmpound, and b) coupling thelIN-1 protected (W

3ori ef)amgm@céutwgldcm@ St 6OSTRALeNRErsfiwherdin: by a
e Lo B B ST A R PSR Km0 t04
oR® groups;
R*is (C4 to Cyz) alkyl, (Cs to Cqz) cycloalkyl, (5 to 12-membered) heterocycloalkyl, (Ce
to Cy,) aryl, or (5 to 12-membered) heteroaryl, and R* is substituted with 0 to 4 R® groups;
each R® is independently halogen, (C4 to Cg) alkyl, (C, to Cg) alkenyl, (Cz to Ce)
alkynyl,
-OH, -NO,, -CN, -CO,H, -O(C4 to Cg alkyl), (Cs to C42) aryl, {Cs to C+2) aryl (C4 to Cg) alkyl,
-CO,CH3, -CONH,, -OCH;CONH,, -NH,, -SO.NH,, halo substituted (Cq to Cyz) alkyl, or —
O(halo substituted (C4 to C42) alkyl);
W is a protecting group;

comprising:

a) protecting 6-nitro indazole with a nitrogen protecting group W;

b) functionalizing the C-3 position of the indazole ring with an R* group; and

c) reducing the 6-nitro group to a 6-amino group.

In another aspect, the invention relates to methods for preparir‘.lg a compound of
formula Il, wherein the protecting group W is a tetrahydropyran protecting group or is a

trimethylsilylethoxymethyl protecting group.



formula I'l, wherein the netal halide is potassium
i odi de, and the palladium catal yzed reaction is a Heck

woeemtougnl | n anot her aspect, the invention rePa@ragB2008003348
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met hods for preparing a conpo yd of formula II,
wherein Rl is 2-vinyl pyridiné In another aspect, the
invention relates to nethods for preparing a conpound

of for wbﬁotﬂér,aswmrtﬁé hvéhtRn (‘r@laﬁgu@%eﬂhﬁdé erm#é@nhé ah@fpound of

o T el B 5Pt 8 b pedelt PSR GRARAIED R
pr ot ect] mrgingtiyupith lanmetabhéide taspesdde, a thé proteced |(Wh 3-iodo-6-nitro-

I eliadofSconfdoliid BRfs for preparl ng a corrpound of fornula
I, wherein the co has fornul a

[ X
X In aHwa&‘m%&]ﬁe@{TBm{eﬁ@d (}’N)e%ﬁ'f’ﬁfbﬁ nirgngpiele Femnwﬂda@ R by a

f pallapiumpataiyagd mactonpound of fornula 111: wherein:
G .
|C SC|( oam(gnogé?sas?iclmbe m(/g?tloh orglgt]eﬁ @reg@g% llfoor a‘f(%nhé) %@pound of

téprrmlla)l \ahgrem thesneta) hi@en%n%@srswm quﬂ@q ap @ey)a"a g catglyzed reaction

Ck2) Hark ksneion. (C6 to Cl2) aryloxy, and R2 is
subst i

u
ndepelHERUIS it DR /e GBS Y Fepeds 12 Ragerag gygomound o
afimulad, Yigtein &' §3)vingl gyyidiing.s substituted with 0 to 4 RS
gr oups; (
Al kyl 1n( Sﬁtﬁllﬂar % atrg%gﬁﬁqerglta{eg t@ﬂ!eﬁﬁ@{ for rg;%patrlﬂ%}lg&)ompound of
wma lld(perequhgmompwéo{foina.l@gh%ﬁermu IX(05 to Cl2)
aryl, (C6 to C12) aryl (Cl to%C8) alkyl, -CO2CHS,
- CONH2, - OCH2CONH2, - NH2, - S@ONERMhal o substi t ut ed
(G, to C12) alkyl, or - [
Cl12) alkyl); and X is an a¢ |vat ed substi tuent group;
conprising, reacting a cound of formula XI with a
conpound of formula XliI: Xl Xk pi wherein Yis a

vk & e oyt oiectf ol o2 B PR g Rimptny potectn
mgtoipds for preparing a conpound of formula 111,
wher ei i, taﬁcghére%}féd?gthg frRdRioN r‘el%te@ hb ‘Prfe'ﬂ%@s fdrnpr@ﬁb?lha%rcompound of

aspect, I nvention relates to met for preparing
fQE'BWﬁHuW@Fr@F the compound of formula Il has formula X

In another aspect, the invention relates to methods for preparing a compound of

formula Il
H

2
X N\gR
R? R®
R3
11}

wherein:

R? is (Cq to Cyz) alkyl, (C, to Cyz) alkenyl, (Cs to C42) cycloalkyl, (5 to 12-membered)
heterocycloalkyl, (Cg to Cq,) aryl, (5 to 12-membered) heteroaryl, (C; to C4,) alkoxy, (Cs to
C12) aryloxy, and R?is substituted with 0 to 4 R® groups;



formula 111, wherein the conmpound of forrmula Xl has
formula XI11, the conpound of fornmula Xl has formul a

wakMe/asmd1t he conpound of formula 111 has for nBCaIBN5/003348
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Xm xrv xv I n another aspect, the invention relates to
nmet hods for preparing a con‘po‘@hd of formula Il1: pi or
phar maceutically acceptable salt or solvate thereof,
wher ei a I, and the (C; to C
al ken %Ch%acéé 'ﬁdé"g“d ”{"Ph |oa|”kM|fdéle"(l 5&8261 12° *’%ﬁ%é?ed) (€110 Co
r?élfyéﬁéewtua%%mtwf% grtoBPSC12) aryl, (5 to 12-nenber ed)
het er ogdchIR® i§ Gliependésity) hatdgkmX(Z4 tof C@ dlkyl, QC» @ Ls)aalkenyx (G2 to Ce)
aﬁq Ffz is substituted with o 4 R5 groups; each R3 is

|8'8 Endently hydr ogen, hal o or (Cl to C8) alkyl,
L, 10 (DL ok (GuiB G et (G et B t Crayl
%@H@ -@@ha, R@CH?ZGNI}%GWES@JNHZ hadio sestitute@4Ct @ €B) alkyl, or —
al kyl , éﬁ{! C?F@]\i” (C2 to C8) al kynyl, -OH,

“airplo supsiiureddesBiCd gRAEM oG8 al kyl ), (CB to CL2)
aryl , XGGntaotivaied sulsstituentgBiupt o C8) al kyl , - CO2CH3,
- - (OCk jatxt ed
G SRR MW SR Eerls bt
C12) al kyl); andX Nken ag(tlééat ed L 8&nt group.
I n anot her aspects I hvenf 1 o ei::[z;‘g 0 met hods
for preparing a comjound of formula lld, wherein the
corrpound of formulaglll hasxiormula XVimx v or a

eutical l C I N aoly hereof

eé{%l %ak vmql\gr?%) éﬁ{%ﬁ%e r%dslg e%dg%”bg@%@ovg

used i In artother enest, tieoinkentias refetpsetonmetodrefsr cPfePPFRS %Gﬂapwnd of

t ReHhulh B, Wh&elﬁmerﬁavﬁﬁ gﬁub%@&’ﬂ@ﬁe of the noiety or
substituent to

t ruct
t he phina@ether Sﬁef’toﬁt};ﬁ |nye"g'8‘b§%$t%? eﬂ‘eﬁo‘?sn °6ﬁieep8’"m§ cgmpound of
stobila tIIl,IWhérSu’\ tHescompethd'ot foemuia Xi Has ifmeraatiit, theocorrmglwnd@f formula Xl
t ﬁ‘ tf?rln{‘% tHerl:o%gSéwtd' &Fbrrg@é( GRS kRaikalxy: be

y one nor e the substituents

prow ded. TheBr her, offsSybstituents a gfompyin the
conpounds of t | nvent ¥ ¥ haverW&nHat he
nunber of positi orfs avai babl € for substig@tion. An

aryl ring in thggpconmpoundsgef the inventixen may
contaip fr |t ong bst | '
on the'%@@?@é aagectsgrb%{niv? e 3k tﬁ?g thOH %ﬁjrep%'hﬁ;gg%gound of
neoxrnaia i nunber of substituents that a group in the
conmpounds of the invention ey mave can be easily
det er m ned. Ny R
R RS
R3
m

or pharmaceutically acceptable salt or solvate thereof, wherein:

R?is (Cq to Cyp) alkyl, (C. to Cy2) alkenyl, (Cs to C12) cycloalkyl, (5 to 12-membered)
heterocycloalkyl, (Cs to Cy2) aryl, (5 to 12-membered) heteroaryl, (C4 to Cy2) alkoxy, (Ce to
C12) aryloxy, and R%is substituted with 0 to 4 R® groups;

each R® is independently hydrogen, halogen, or (C4 to Cs) alkyl, and the (C; to Cs)
alkyl is substituted with 0 to 4 R® groups;

each R® is independently halogen, (C; to Cg) alkyl, (Cz to Cg) alkenyl, (C; to Cs)
alkynyl,

-OH, -NOj, -CN, -CO,H, -O(C; to Cs alky!), (Cs to C+2) aryl, (Cs to Cyz) aryl (C4 to Cs) alkyl,



The ternms "react", "reacted" and "reacting," as used
herein, refers to a chem cal process or processes in

woRhmlh48awd or npre reactants are all owed t o cORETIIBL005/003348
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contact with each other to eff7ect a chem cal change or
transformati on. When reactant 'A and reactant B are
allowed to cone into contact with each other to afford

a cf@wm; hewne | -0ePRPONAL (-RM,, CSO**‘THQS hiﬁaisdbéii@ltdaa(t‘@? tc; Cy2) alkyl, or -
C.” The terns "protect,"
Bﬁ??? i’,“ggﬁ“te’dt(ghgéérd@iy@&" ng" as used herein, refers

to a pXicastivatedsubsgtitueat groupct i onal group in a chenical

CoNPouRfaiothed ahiset 'tIYéetn\Oer\TBl? @Qe@l/o %efh%@s kR HpdpaMiRy a compound of
functi onal group 1 n order to al OMIa Se ective

r EoFpYia Hht"ﬁ?re'ﬂ 3‘6686‘89“"@@@\’/0‘\‘&? &l g fgiig Xheni cal

conpound. Such non-reactive fH@ﬁq,gt onal groups are

herei n ternmed protect|n he term "nitrogen

protecting group,” as use erein refers to those

groups that are capable of selectively maski ng t he

reactivity of a nitrogen (N) §Voup The term "suitable

pria perhangutipein Asceptabe wgdsdhl@teethﬁeﬁfef er s to those

pr ot ec in roups, that are us arat i

b L he L BaRaaS Bt PhnyetiPa L3 I e ark o V<ol o SpieBi dormules

ahaegetn depittithe adnidethdtds the peipt efcatiagighegnt ioh theoohirtye dr subgltituent to the
(?B CLaHﬁ:'oEléJ Smcltl.ﬂ e SRfdn A r?g g tohﬁ’cfh%ll} E\%tltﬁlt@d Rh one or more

ere wth other portio e sub
Cé‘i‘ﬁ?ﬁ@ﬁﬂ% is pregherein AdS BRI Fsindicale that B‘esﬂ,l‘?ttpd'bﬂ‘@sf'?ﬂ ma); gptionally
| Be tsblﬁhﬂfe@ﬂﬁ%@%r aldek oEthé @at%tltﬂénté br:bvlﬂéﬂis &hé nimbee it substituents a

DR InegaiPRings 7 165 RUAE) BV TRES eBhe? 5yt Moy o posivons
t bedilable Emeykstitutican Ameervlmmm thmcompognd_se@féhealnypnpnn Wit eontain from 1

P4 S&Hitioﬁﬁ s@’sﬂt‘d@rﬁs Ida Q’oﬂ@%h Ghe DLt b@os(u@ﬁdﬂn fR&tent ondRdifing. The

Wley & ons erein incor orat
r EPEPUR MO ol %ﬁtﬂﬂ?se}?{} 2 gy T 3} 8gfgﬂsoqf @% invention may have
" darpiveodasityt detbrihinedid " deprot ecting, " as used here| n, are

gtreant e rte@%?“‘reta& . Fb%ct@q_o&ﬁs‘%a‘&fmg{ ”eg@\ﬂééaghéelﬁ)rrgfe?scfo' B%hemical

up froma conpd awng gr oup
eI BTaveSSes iy whieloiwg oF ISP CAFERE AEa AIBHEY t°g‘?°5l§d"tP [Fqptact with
g8 dthdr)to @ﬂféc@é\f&h@nlw @h@@? bt fraresfmbiini tWikénoBactah@ Atdnd eactant B

k
i 255y AP VAT M Bl bR St o
alskepld to havigl ‘reacted” with @rtgosﬂque& the -d group is

gener aky ternﬁé eprrJt&Q ” tpﬁ’ot@é’tea‘i‘ dnB aMrbRBtingF 84 BscARARMS fefdrk to a process
al |l ows nucl eogéglr Ic substitution reac

Diben? ATRTE Py f <CaPER fomesiid S e Taried Po g gan-reactve
alfLelcmbl gréupdmvordef iorallex arspleative reabiiahés) to ascomelsembere on said chemical

2?%)@55&1%3! CISS noﬁ¥ ﬂve ﬂﬁ&ugﬁhl ﬁ{ogéjsgé"e(hgpenft{s%édy‘ r‘dfégt‘ﬁ'nr groups. " The

C con oxi d PS
céﬁrmd‘nm@ngqr@iacﬁ@s gfqypn@ts elged 'Eﬁﬁ%ln Waﬁdsz;wog? §oHRS thﬂfa%re ‘capable of

h@é‘l@ctﬁ&? ﬁna@kﬁﬁg Wt féﬁctbhfy bﬁaGﬁtﬂoQéh Wt Grog® mmu nétm ‘Suieddleaprotecting

bodi | m des &q

algg:un,otas r.lferqﬁ}eéeép liek)ers tﬁ%ﬁglpao ectl %u%so t?maﬁ %% Iug (?Lﬁ in Rg%reparatlon of

i edaarploends a thehyresenk invention pSuahhgroupseare gbeezsailyabledms selectively

t%trroaﬁ’ééﬁ éthrgm@véaaﬁé?&dHlIH”ré’éach&P%Qnoﬁﬁms that do not mterfere with other
di cycl ohexyl car bodi i m de (optiQ nall)(j nh pr g

ofPoRiANs; g h@,ngegtugqqnpggnds Protecting groups that are uitable for use in the
processes and methods of the present invention are well known. The chemlcal properties of
such protecting groups, methods for their introduction and their removal can be found in T.

Greene and P. Wuts, Protective Groups in Organic Synthesis (3¢ ed.), John Wiley & Sons,



hydr oxybenzotri azol e) or a carbodiim de derivative.
The term "activated substituent group,” as used herein
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allows a substitution reaction to take place at the
atomto which it is attached. n aryl iodides, the - |
group is generally referred to as an actlvated

Sblll?shlgbgberhbreﬁr" %@rp@ﬁé@éﬂuﬁﬁ réferefdd Wtssérhﬁéty t UTHeO"tbrms “deprotect,”

ctio ace at car bon.
S BPORA” e ReoBHIGS 2a.15ts SPBMT TEAGMR EiRG t A process of
i remiaylg alpedtéctieggroehiran a denpobndm de, i odi de), activated
hydr oXthe &Frﬁulg§\nr(gegrgup ésrdsE{i ‘%r%ln RRFY o gé ﬂ'leepg:lgfjfunctﬁnal group that

t osyl at eh%w and ditazoni um sa use
t 8pfarally pligys-a pugipopkilin pubstiutiop rr%ﬁcgjm to tgke BlaganatriegiaieRaip which it is
s attachéd. eid abiy dhiogdeslud the forMladlHD(OIR, WheinlR) isCakyh aryl, @t AeBrocyclic,

""EHeC I'IL‘I %uﬁbg ébéﬁgrgmﬂéfén% %j a8'a fe%p g& g“cfﬂéeo%c% Cftn?llogfg nucleophilic

e of tuent’s descr
aSWF'tUWUQQqﬂP'@éﬁt@(‘EI Rirce gHike chihenyh carbeint Syifebie ﬂG@Mmg groups are well

MR&dWA| fo(' M%Qmpl@trl%)(ées Er"o}natlcpﬁéi?é?h(&ycle!s 3®Eﬁ@@ﬂlm bﬁp‘é' (generally under

t but dt
- 356 cHotons. SR Sots. alkniis, aEPen cerPoRR LR pighmates, and
C bydrexy igraugs thathaye been acticdedduyreadion vith dooivurdsizucitss nisbdiimides.

h%MiitdB%SIt%a\Er@ érg ;gsafn%&‘e PP IR H\ﬁilﬁh ﬁﬁéf Q-EoriHé‘S%}ﬁiBiatiH&iﬁé’ cyano,

or su one or nore o

d 8igazpi8 endw Ay Q'ER%?ﬁBPtahaye aestcaipwed tayepst il grcgroodiimide such as
Ib ai@ymgxywarblbd@m@e n@dptnbnam t eﬁ ihﬁ qltrbfnyé Tr(zpr apeayditve such as
ten . ent en ana.the |1 ke e term
E%@?}%’%nzgtgas%‘e%oqa Here Odym'de d?nvatwet o a fully unsaturated
6- menbé@heigme aﬁcw@qddumttgnwwp /Rs'yseherein referd tqoa ehegnical functional

E gﬁfg RAp Bt 5@&%"9 &flodkPa Q@Bs@!uf’brﬁﬁeg&ﬁh &6 4%%5!:@ ek erét étMrﬁ to which it is

e et.er rein refers
& oAV SPORESadhein P TS SRSV APBES oo, Eitfited substuert
bgm}dmblecaus@ﬂt dllowe pobstitutigr @eqtions do take rilacg &b tHeoar§i8carbang Suitable

ag&rrﬁted sﬂ&étlfﬁghp oa'pst QreEW qzn%&/ﬁaafngr@an |ﬁJ:I tl%qdésr &monde bromide,
oo peigds

trogen

u |'P§‘l9’523 ??W%F?%éydéqu'sﬂfﬁ@ﬁ (& %ttéﬂft%weéwéteoﬁndﬁw@t%fan@ figzonium salts.
substi g eaeéds héi@iﬁ Cthb lgreh “BRYT Dh&’preééntsl a6sttaight- 6i brandhB@-chiz@i Baturated

B Rl vt g 5 Aot el VBl e o
groRIpr womtothessuhslituentsiescribed belbw.r Gyemplan alkyl substituepisgnclude, but
t BRhoPRRiteMPMEHAGRL) ¥tﬁ¥ (Btf pﬂ%?ﬂ iBSpré I, %’@t‘?l} |56Hutﬁ lf'-ﬁu‘cyl and the like.

nitro con SCI |
ner e oThe (TS ketyF ok ting LRI OF BPRELAAN itgaon, conaining
i ooé udmprekvatbomcerbnmuodulemmdsi atdhaviny 2toy1Q capyanraddnyd which may be

' %&%Eﬂ? té( ors?l §tﬁ17t Yy one olr”h% f'tﬁé).tslmsﬁtﬁéﬂt éiescﬁcbléﬁ %él@\wylExemplary
LayT

i Soxazol
pRKem élh‘q*?SltPentiJWW%ﬁUh?fP n°1t lﬁmfﬁﬂutwthenﬂemn@md] hugnyh @llyl, pentenyl
napdthbake2, 3- b] t hi ant hr enyI [ sobenzof uranyl,

xant he oI|2|n

" soi nadlg e TRSTYy % HHo B eREY 0,2 A7 ol pmembere
qeanodyylic,grquint Hapfwnvlhgmow rnarmsdt;er nei¢rrn«j/to hecgin asadeatengderivative.

qui NZOhh & Ydrm %@E’daw“ agakad herglﬁnr%fe@ (132F girédp comprising an aromatic
tetrah dro ui nol i n %/YF'B’ cinnolin terli
0

c 11opa ng,rpo oBg{lla ki il tpﬁypllc % 8 3{pingyp HMS ring atoms, including 1
ato 5 detapbtomp eelectedl framl nitropére pRYYeh raad isaifur,, whidhenayzbenyHsubstituted or

! %%s‘ﬂﬂu@é %k/%lne or more of the substituents described below. As used herein, the term
“heteroaryl” is also intended to encompass the N-oxide derivative (or N-oxide derivatives, if

the heteroaryl group contains more than one nitrogen such that more than one N-oxide



phenot hi azi nyl, and phenoxazinyl. Illustrative
exanpl es of N-oxide derivatives of heteroaryl groups

wonadewdgre1 but are not limted to, pyridyl N oxPd&j1B2005/003348
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pyrazi nyl N-oxide, pyrimdinyl N-oxide, pyridazinyl

N-oxi de, triazinyl N-oxide, i%oquinolyl N-oxide, and

qui nolyl N-oxide. Further exanples of heteroaryl

g S i} ot | 5 rejn. .
E&M?tﬁ/e rﬂé\sj Eéj ?oangg), ngh% lﬂ}évog% é&iaﬁ“ d%ﬁﬁterm%‘% c?étsgand herein.
f llygredve @eré °fH1e€ﬂFﬁ§Wbquuéﬁ@%Bsbqtt%ﬁ?ts“mltﬁﬁéot@Iemsl pyrrolyl,

maa%MSIpy@zolﬁnehryu BSthHﬁBI)ﬂgfur&éﬁyIUfsﬁﬁbzblﬂ atnaz@ryerbyndw pyrazinyl,

PP xR Bit an PR PR PR e Fgporrany,

| altromery|, axanthegw mephenoaathienyip indelizinyl  istileiyl, cingalylalindamayl, purinyl,
f%%&[ﬁnoﬂlf &u%ly?adﬁ%aﬁgiﬂﬁor%thyﬁmﬁylt&Lﬁﬁ'sxyﬂﬁwr&h&gﬁnyl benzothiazolyl,

ers tO a non-cr Sta
p Reimidasolyl céﬂtfﬁ'yydé%&'éﬂwbl ginroinyle  pericinyl eﬁ%f@%imlyb ,{)@Qrparbolmyl
aplsenbithiidigt, r atriinys t peimidingl, 0gipherant@fdigtt | paeragylof isothiazolyl,

: Elgﬁnfo{h%%n@férb %ﬂg(ag eﬁlugtf'atl(/%]% %?e '(If' %Q%OJEP g%“ggs %\‘rh%teroaryl

o I call Se undesira
c afppeAUnGludsf bmtwée I"‘Pf\"@l‘ﬁq tonpmdxl Noeridse Bysazinyk Nfokide,i Ryrimidipy! N-oxide,
agyridbsnyl R-oxidb fthisirg - bMdé)%ShlﬁnolﬂN dxRieharki lqniﬁblyl(Nlé‘;hde

d
o P e A pla o %eg%éagﬂ?%aﬁwc'rlﬁ%%ﬂ%"%wa'e@b et G

acids, to form apharnmaceutically acceptable salt.

those Sal 5 ek o (RO A €0 b hobutd 3

the present® in ntl%n wht h & m nHraI r ofganPfc ac{g d

or an inorgapic ase, such a |udI£KL
sul fates/ pyr atesP HEEU {ésk N/ E
bi sul fit ,@g

di hydr ogenphosphat es rret ap')\'hosphat pyr ophosphat es,

chl ori de d che . QR O
decanoat Ica ry le @ﬁ @e\s
i sobut yr at€Ss, Ncap oa %s '- noates® prepl t

oxal at es, rral onates sSucci nates suberates sebacates

funarates ., B ,_ EAN
, 6-di oate nz at ch z ji:fl;é;
met hyl benzoat e®, din trenzo tesJ hy benz at
h

nmet hoxybenzoat ¢
xyl enes 3

P at s
@ e yl\a et t’%s |ph nyl"{n”@i@%
phenyl bu ci N

yhydr oxybut yﬂat es, glycol I at es, tartrates,

nwhérain & is bl alkuhahyé@xyl grinp akilablgInftioaen rretectinagioubal ene- 1

- sul f ongd Rens “RAREL %|o§&?‘ aRkd Haloh RpAIsER fludkd EnidRY) BRIloPRdo
If an inventive conpound or an internediate in the
pPUSEHENS- nvention is a base, a desired salt may be

pr epar e tesmsaioymrising'‘edvideinoieditgy cirdusedin anropei@oadimiting sense.

i ncl udlnﬂggﬁ ﬁﬁhﬂ%ﬂ;h Bfersttg‘% cfrfs 3th‘?0$@ Y\%Eo?nn@'ﬂn& \W/ﬁ’ﬁ 984Gt spatial

aci d ochloric ac
s [;ﬂttch pirgngement as compared to other crystalline forms of the same compound

Gl

The term “amorphous’ refers to a non-crystalline form of a compound.

"A pharmaceutically acceptable salt" is intended to mean a salt that retains the
biological effectiveness of the free acids and bases of the specified compound and that is not
biologically or otherwise undesirable. A compound of the invention may possess a sufficiently
acidic, a sufficiently basic, or both functional groups, and accordingly react with any of a
number of inorganic or organic bases, and inorganic and organic acids, to form a



acid, nitric acid, phosphoric acid, and the Iike, or
Wi th an organic acid, such as acetic acid, maleic

wachw/o4seeci ni ¢ acid, mandelic acid, fumaric aeCd/iB2005/003348
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mal oni ¢ acid, pyruvic acid, oxalic acid, glycolic

acid, salicylic acid, pyranosi®yl acid, such as

gl ucuronic acid or gal acturonic acid, al pha-hydroxy
AflaftnacBlieli e éébgeﬁ%ng%é%npgg%;,ﬁgr@algéuecaﬂfé&e%@&b 98k include those
aggllte] prepared fa/sfeB@ﬁEdHf ¢hen £PEPQYPd phtﬁlarﬁr%seafc inment@mwtbm gineral or
agrhdhic SdiE br é}SlnBrgbrﬂ& b&gRe Suthf £2ndats meluaingaéunatebam&mlfaftw bBulfates,

aC'fg%S O ieer b PR RS RRILE T By sgnonosonates
dnastaptwdphaﬁst pyeophdsehaese pehiaridedy brermides uiodidbs.e apafatero cpropionates,
ated, { EpriMids, bEihbied nfgrrﬁd’t&at E?tmtyrélés t rb%pfoﬁt%@ %thgnoates

an | norgani ¢ or’orga ase, ch
(RIPFP'?@F? Oralathon FRPGRI LG Y et SAPRBI. ARy meleates
aﬂ)lk}&lbﬂ[@dlmﬁ, hhergiieat ,6M3odtesxlbiaezoams tdhnrdbiekmnates, methylbenzoates,

IJIJHH&) k\ée er?}%FEQ{//b%g c?atessu' Fn%m»?ybg Ltﬁs' nﬁJhH%fat S sulfonates

ord anlc sats am Nno "acl SSUC 9
m&nm@pnﬁtm phenyiaesiatas. phenyigrpRionatesc Birmlpytyratesdc Patds, lactates, y-

t I%GFdx?Ju‘!SIré%éB ne@lycci!@l@s CYGhitratedM NAGhanslétfonates,  propanesulfonates,

PR b PR B e E o Bl G PRy

pot a_ssllf amjinveatiyrs esinpennd naregaintesesdiate iorihe presedrinveniiands a base, a
a&ééﬁéwmazg)@ dré taFéH %@ang Qﬁtaﬁ@mQ%vm in tarPRREAS treatment of

I nventi on ntain at least one chiral center and
nf§ fiekibase ygh §p ﬁ@rgénlgta@peéﬁlcgmgroel@or& aCIdSIhMin'pg'omlc acid, sulfuric
emhltrwmfos pBospBorieGc, dhd thiedike WIS an ofyayticrackil ok adfacetic acid,

?%Fﬁ osmg&ﬁq gcef‘d gﬁahdgi@%cﬂ' an%Mc ac%]c mﬁlgl"i\gg%@ rﬁ?l[’tﬁ’/ic%id oxalic acid,

eorrers or racemc m res t
sgimllcf Bgc| sajicyie Atk rayraneeidy! ehidi such s @BISUTGRIA &Cili @ egalacturonic acid,

Rely adl| susht 88 Sit?icsdéﬂﬁfrf’zartaﬁb %id! faﬁrﬁn@é&iﬁ rs@@tﬁﬁﬁéé@émc acid or

t
swaralco%df%%%pé% hieUh e A ~oBgkBBTHS “FHoR{PYS g suoh as
hptobienesutfords aj @ ethatesutiwiicapine psthelike. meant to descri be
Con‘pou?gﬁ |ﬁJ%ﬁﬁveacro r@sé?natn |h rrRedidRy Wtﬁ@%];esﬁﬁr\ﬁ\@nféﬁ I@E? acid, a

| east rom at eas oto at | east about

adesire;$alt mAVAeBPRIEIDY a5Y swt&elﬁ megifiod &poviiRies afbﬂ@élsﬂs trpg{ment of
t fae fied lmi@umﬁsan iM¥rgainic 6thﬁg@rt|<9 b@ph&mastm)anﬂrﬁe tﬂmmacyhsefcahdary or

h%thry agr E B}e agl%rnaéktapne eaart'ﬁ 'He‘faqlh%r&fa“ét ?rr tﬁéc‘l I{ lMﬁr&tﬁé ggamples of

pect
csuitalglenshlist ineludeherganig $altp<§lss\lel§|f@ﬂs@r@n@e@%ﬁ@hs%aah@me and arginine;
e%ﬂmﬁsﬁ%r)t Q@éoﬁ&ﬁy Jﬁ&eteﬁlﬁfypé?ﬁiﬁ%s aﬁtf cyclke alRin@S,edikh as piperidine,

i nvent | on regare and us n
S PPBUINS AR B s evalopmTSH Dl e fom sodum, calcum,
spcﬂasstmms oRgridsivel, I-nyngmese fran, icoppds zins a@tlintireime iand lithibmw. t er m

"ster e?hé%ohﬁdé cf?'tH d brésdnfhGErtion ﬁa? B@ntauf DAL B 'E:ﬁl%l center and

purity a tereoneric ur a conp
THey expings' single é@re@@ﬁ@?rsdalgl 1y r\@l?r ?_naf'te?r*ms orygingle éiastefeOme"S) any

hﬁﬁxﬁ]r@ of ls{érd&éaﬁibrst(@ gerﬁhg RIS’ éff@ﬁﬂloﬁﬁfﬁﬁﬂuﬂldﬁekhﬂérs) or racemic

ain east..abhout 95%
aH’l ures tqféero?e s‘ | |ﬁ sgg?lg\% col ﬁem Pa{eg tﬁ%t gér eoglpeg\gige S?n%l@ated all
Thterepigomers smixtiites rand wdemaaamﬁﬂhemféﬂeht@mpyumraée enqg@passed within
UFRLcHHr fird dréseABAVRRtidO CAfBIMRBIdentified herein as single stereoisomers are

meant to describe compounds that are present in a form that contains at least from at least

about 90% to at least about 99% of a single stereoisomer of each chiral center present in the
compounds. Where the stereochemistry of the chiral carbons present in the chemical



t hose conpounds that contain fromat |east about 90%
to at |east about 95% and all values in between, of a

Weizrv(g;l'oas*sl ereoi somer. The term "di ast er eoner i c2CTAB2005/003348
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pure," as used herein, is maant to enconpass those
conmpounds that contain from at'" east about 95%to at
| east about 99% and all values in between, of a

s lsfﬂ@tlﬁeéiiu@s%tea ﬂ@r'eﬁmoéfs ot Jd%&féoe it sp%'e!i‘ﬁ@éll?%rﬁté\%ﬂléfed | that all possible

e R RRER S EoTHRAT MR 105 GEPRPATGR 9o Papent Byeion may be

abepared o tueedain sterecisonaevioally p@EYfornad satistantialy sesecisomerically pure
bedr,ween, of a single di astereoi soner. The terns
‘racem c" or "racem c mxture," as used herein, refer

to a nfRIUGPFENEGRt BE e Hg“%%%oms% (PHE refers to the ‘enantiomeric” purity
s bet/aroidiasteomerict pumtp bhd ToMpoudPP THE tte&mcetéfdoauméﬁcbmpu ré\form,” as

r ﬂge%rﬂe?elﬁnlg%égn?t ér}cgmsgémﬁgég%gr%oonl}né e@lgg%)gf mafrr;&r)'rbﬂt[ Ie%slt about 95%

reol SOmer |
t F?aﬂt 'Q?éfrﬁbeuma%u ?ﬂd\mﬂuvelweﬁ Indeteen, o siogte stersoisemerer i s of

the (Syhe féﬂﬂ"sﬁl@étarﬁlﬁlmérﬁldﬁoﬂ{ehém? purd N8s Es%ﬁ IWerem s meant to encompass
nantioner i ant

Op& FUIPOHNS s%ﬁ%géntelar{rﬁ tgqaah%abow/cé orgt !ﬁ?ét about 95% and all values
stnd:teb'ta'eemfamngiésarewnmeund is present in a greater

anount Tﬁ@?é?m“!ﬂ?sté’r@&ﬂér? %@r ﬁ&r@ b Sﬁ hs:’ﬁﬂnﬁé’rem Sk %dé ﬁtr oyenc&n;?ass those

term "di astereonerica
r é?r@l?%”qsoth?h%@'"cf&fwéﬂqaﬁtoﬁﬁuw i 2t lesd aé?h&@?%r é@dreli values in
obetwaerp oLesinglesdigsterssisimdrn anount greater than the

opposi St Th nds aof the prese

i nvent ﬁ-genqér% %B&Qﬁ%g d'aé{eereomg C@H’é XY Orrﬁ?lltsﬁglrﬁreﬁhr'é meant o

( Bneempassrihose |c@nmur1é%ntha§/coatadvf®m ajuleasita@p@m&ertp etikdsyabout 95%, and

PHIN @uelin @éﬂ/&&wﬂblsﬁablew.a%teeéo%emépwerl cally pure (i.e.,

subst aﬁl'é 2% %/ .L£enant | onerical lrr%

di ast el 8PP c BCPYPICH H eYacPB '@&haidﬁﬁ%dﬁfﬂ‘ (Faigr e @ mixture

obrtl‘@mlmjecwylrw‘rwnts obsterepisaneroadmpauntio oft dppogie @cEiguratich. A racemic
dRs&lrd Qf%jcop'ﬁﬁﬁ'd%o}ﬂtéfnmg gﬁ% r@tlfe 15@9&%%&@# \L%( ﬁ%n&requal amount of

substantiall'y stereol

AhEERORREYRAN Yhich ‘l‘?éﬂ?f@dﬁ?ﬁ@m@@tehﬁ;?f b6 (Spend wrwatnons
r esol UuThe Eid ep@inddrhéealf edfichdd!r &Sugell ke, 69 infedRBloSrefer to those

RO, PRSI 9050081 T SOIRLLE L5 ot

u@@fogposﬂ@?teﬂeﬁ%onﬂ%sol ution/ separation of stereoisoneric

m xt ur Sﬁmlérﬁﬁ ItHédf%rlﬂe‘H?aé’tbFe@ﬁwbl%IIW\’éﬁrEh&)t’eé§‘ﬁ§&eﬁér§|ﬁ| refers to those

purer s.to rm di ast er eoneri c thUfeS
P e ST e TSI OoTT <& PorogaY 5 RIRAvE} I G ysticipases than the

coppositet digstapbmer. sq paratripotnds f of eth@ rprésente Inventith Xidyr S obtained in

u?tEr'&Qis&Férchlly é’é a\/ Qr?JnYorﬂQ@%lErsandlgp&lém@rg&ﬁer cglﬁf%lu}‘g) 'oP Lubstantially

cFisrepisomericallyi RyFe ('@»cﬁ”}’%tﬁ@ﬂal'){ geanfierpericaltyhand/qi sligsigreomerically pure)
nﬁtdﬂod&hl‘GBMpchﬂdsf rﬂbmﬂé Gotﬁﬁéifﬁyhméﬁéé@ addofd e pro@é’dijres descrlbed

ggeﬁé; | u%e\?c‘;ln Srleglsormlcalﬁlh 8ur’8|g Is@)gt?p%a]ﬂ%fsjf%{ﬁ?lﬁqugally B/ure materials.
|hltﬁmq®mlsattwe reompbundsymay berabtaned byr refautiosldeparation of mixtures of

Zét%&%nﬁéﬁrﬁﬁcﬁldﬂﬁ rddemicCAHIRIMARAS R FilkPed, QYR WLIOMORR Brocedures.
Exempllary merl'uods that may be useful for the resolution/separation of stereoisomeric
mixtures include derivitation with stereochemically pure reagents to form diastereomeric
mixtures, chromatographic separation of diastereomeric mixtures, chromatographic
separation of enantiomeric mixtures using chiral stationary phases, enzymatic resolution of
covalent derivatives, and crystallization/re-crystallization. Other useful methods may be found



Brief Description of the Draw ngs Having thus
described the invention in general terns, reference

waizbde/oagnwl be made to t he acconpanyi ng dr awi ngsPCT/IB2005/003348
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wherein: FIG 1A is an X-ray qgvvder diffraction

di agram of pol ynmorph Form | of“the invention; FIG 1B

is a Differential Scanning Calorinetry (DSC)

t meErantivnare, GhcdmdtysrandRedoniions| J. o:facddae dtav,apé1, Qbhn \Hh@ and Sons,
1 S{N?\r(]@éﬁﬁngtﬁe Sc%eétsur% ofdvlvhz?agl‘rél@ngorpdo é]t%gm&gre% d?*':%r,f%%meon Preferred
dﬁ@gﬁoﬁﬁm@ﬁ Oﬁbﬁ’«‘ geraRqyRdses this inventign arhéef‘rcnb@mere@m FIG 2B

s a DSC thermogr am of gl Desibn EQhd Diakingd the
i nventi on

al
ol y oy BBl oS ost Ve g A EERTal B, TBAroS Wilpow be made to
Xtheagcqupanying dtawihgsawherein: di agr am of pol ymor ph Form I 1|

of the Fld“f,@ %tdn% & %b?der%ﬁfrécﬁonadl% Bﬁ%{)@aﬂé%@rﬁ of the invention;

pol ynmor ph Form | he 1 nventl on
Raman §5edBisAa Dlﬂfﬁr&g?aéﬁ%mms&aW@Pf@h(m gReragrass oftnvé/morph Form
I nofand ineationEl G 4A is an X-ray powder diffraction

di agra hFor IV o theln entl
o R e B AP b B BBl YR o4 ibendon;
i nvent Flén2A Bla@X-za@ppwin difeaction diqgeann p%nolymoepg iFarm b of the invention;
g y”"‘”@zg"“‘ré‘d‘z"*’?’ﬁ’%@?‘fdﬁ“ LPSERLIRTo b o fhverfioR?,
-ra
2t ol PR I e Peb ey 8 o e PO E DUk e dventon:
pol ynoF|eh 34 @ram X/rag fpowdie diffracitamtdiagngm &1 golyrfph iFsrnallIRe fr@finvention;

oo gﬁlei gé e g’fe"ﬂw PQQPE&Q('EO}% fifof ofEhQ%vém\éﬁm i on;

Pl yi1oFlh i R ApeEiLiRarar PFRMTOTH E2@EpTts iavepe

t7 Rer rmemm &fanpo*ay W@Hg _d;ﬁf@&bmnlﬁageém bitpRIyimora nrbmorv of'ﬂe@nvention;
is er di i 0 ol ynor ph

Form | i?yD‘"P‘%\PgﬂmgBarW OI{PP@“OFPE F%lgn ﬂf%@kﬁ 'Qvﬁgﬁl%gr am

of pol {]'lﬁiaﬁqéh griyeman dpecifal dingrarn of/eatitniasph FaRn(Y of 1@ ingendion;

Raman gesA fsfgn Xiag 368 @fffrdéﬁ&n%?a‘mof': po gmo# R F8fm ¥/8€the invention;

i nventigon. FI G Z|s an X- raction
di agr af‘%fB 5@ %%F‘SW’%&"M ST BelobRe™ KoL ngEntion:) G 8B
i s a DBG. 5 &@ranRamanapetirapdibgram oppolynarph Fam&fof theénvention;

i nvent f ' : .
Idi \a/gr aFI%n?A &ﬁ‘x-%?‘sh\ﬁ?fgrglﬁ]%ﬂ)@#a%ﬁgﬁgfr po@&no{ph ‘f-‘grtrﬁ %Q)Ehe érgentlon,
is a DSC ¢ ﬁ‘\%?ﬁ ﬁ‘ﬁf"@ﬁgr%?f)ﬁ’ﬁ'ﬁmﬁlﬁh IEGWMaHf)théanFﬁ@n
i nvent FIBN7A ElaeX-RFpbvedeR diffeoRn dﬁz@%ﬁ fdbolyfhod8 Faim Bfof the invention;
pol yrmh%h ézls arBw thermc}gpa?n ofr;])\élgmorpﬁ rI“-Lbrm Ib of the invention;

FIG. 7C is a Raman speciral diagram of polymorph Form Ib of the invention;

FIG. 8A is an X-ray powder diffraction diagram of polymorph Form lla of the
invention;

FIG. 8B is a DSC thermogram of polymorph Form lla of the invention;

FIG. 9A is an X-ray powder diffraction diagram of polymorph Form llb of the
invention;

FIG. 9B is a DSC thermogram of polymorph Form Ilb of the invention;

FIG. 9C is a Raman spectral diagram of polymorph Form lib of the invention;

FIG. 10A is an X-ray powder diffraction diagram of polymorph Form llla of the
invention;

FIG. 11A is an X-ray powder diffraction diagram of polymorph Form lllb of the
invention;



FIG 10A is an X-ray powder diffraction di agram of

pol ynorph Form I Ha of the invention; FIG 11A is an
wo20my4ponder di ffracti on di agram of pol ynor phPEDABR005/003348

I1l'b of the invention;FlG 115 is a DSC t her nogram of

pol ynorph Form Hi b of the inve At i on; FIG 11Cis a

Raman spectral diagram of polynmorph Form|Hb of the

5 i nvent F@;1181s@ DSE Aelrfoghdin afpb@mom\mﬁﬁ g iof the ﬁwémi@n

12671 5 e R ERparteDessen oo AR N e e aton

i nvent F&h; 12A IS anL 3Aay powder Miffraxgiorp disdem dfi pdiyrearph Gorm 1Va of the

dirRektRAn of poI ym)r ph Form Va of the invention; FIG
13B is ram of po ph Form Va of t he

S vent FGn s DY BorasmTel PaHNSTRE Lo Ve gT g IRt

10 pol yNnoFieh 138r 3 afa Xaty tpheder riifeadtion rliagkdnGof pdifmorph dorm Va of the

rfv?‘?( powder diffraction diagram of polynorph Form Vi
of 'the i nvention; FIG 14Bis a DSC t her mogr am of
pol ynofish 18Bisa RAC gemiqgean of\PebiEPGR Form ¥a of thrcinyentien;

Ramant $ELa8C & a RamsH spattaf difRhi GPEdNIndrel mﬁ«{lva@? thk fH¥ention;
I nven

di agr ahl%gf145\1'361%?@%&@?%&#8%0 h‘ﬁdqr?’ﬂ‘/é’h @ﬁ’ngbl %’rm VI of the

15 1%Bention,a Raman spectral di agram of an anorphous form

of the Fl'd“f@@&' Hsc ﬁw@ﬁi?daaﬁl &f%ollyﬁol%ﬂ ol @lyof m@%ﬁtlon

di ffraction ramo Form |
i nvent F&h 1&!% %’Ha”l'%’g?f'ia' qjeqr%m °U?°'3tr1’%ph FrWBNi pidhe mryrntion;

I ndazoFs. ceapruaiX-raf pbwdeiLdiffadtions allaghen Pf ap ahtEpHol® Mrm of the

GTnQ%,r&lorgl ndazol e. The indazole ring can be substituted
'C-3 position with an Rl group as described
20 her ei nFlIQu45B 5 adRryoan specligkdiagsam athnrasearpioshform pighe invention; and

exanpl eig 469s Gn X-RYSpdwaemdifiaction Sdiadratd Ze? | pBlymbipsl Ifcﬁ‘r'ﬂ BR-2 of the
functl onal i zed by reacting 6-nitrolndazole with iodine

("WV8Y'R h t he presence of a base such as potassium
carbonate (K2COB), BetdiledDescriptidndtite Isweotionas DVF, to

provi d?hegln'dgﬂﬁé Borhbdubdy ﬂdf@rﬂﬁ‘ael faﬂg eﬁﬂ'@@ﬁb%'@mtraﬁda ole. The

t he i ndazole ring can desire
25 Rindgzdsinay@nrke shsitrted gtaﬂg? ,Co(hgosng)ﬂdqqtha@ R atpyn,as described herein,
I @8ifd krdWn Géagentsi@nl réaehonk.l Por.exB@ple) the €-Bhwitian bOfe m‘daidmerlng can

Rg’ flﬁgtlogélgg? by ng&\é%rn’ltro n@?zole%ﬁm&?é (?%% el%srgﬁeﬂce ofoa base such as
r Qgtgﬁ;an@ cérbonate (IO @pd;m BregivgntosHsh . asTPMF, to prowde 3-iodo-6-nitro-

indazole.
H
N NO,
D /
“\DS/N% + o+ KCO, —MF N7\;©/ + K + KHCO;
i

The C-3 position of the indazole ring can then be elaborated to a desired R' group

s SZT

30

©

using known reactions, such as a Suzuki reaction or a Heck reaction.
Before elaboration of the C-3 R’ group, however, the intermediates useful for the

preparation of the compounds of formula | may require the use of protecting groups. The

35 indazole ring nitrogen (N-1) may require masking through use of a suitable protecting group.

Furthermore, if the substituents on these intermediates are themselves not compatible with

the synthetic methods of this invention, the substituents may be protected with suitable

protecting groups that are stable to the reaction conditions used in these methods. The

protecting groups may be removed at a suitable point in the reaction sequence of the method

40 to provide a desired intermediate or target compound. Suitable protecting groups and the



i ndazole ring nitrogen (N-1) may require masking
t hrough use of a suitable protecting group.

weéurodshasmwore, if the substituents on these PCT/IB2005/003348
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intermedi ates are thensel ves not conpatible with the
synthetic nethods of this invdfition, the substituents
rmy be protected with suitable protecting groups that

w@%@é roié%tlﬁd"&dro%%kb% Mt fsht%ﬂtﬁed@ 88Ind Qthl'b‘ﬁﬁﬁ)Ie protecting

protectin ups renoved
sé IEOP%?cﬁr%Wﬁ'bKW“I Pramples pf gé"g’l‘ﬁhl"éﬁw b§é?ﬂﬁ‘€ HEE GIS?erieH"@d ﬁeY‘HE‘dS“pra
t 0 pr oxisdieabi rdigsyes ﬁdtelctniggmmdwatsem@ that iasigble te thePedtish conditions
Sip véh%ltﬁe égnﬁatogr?%' J#%r £|é’p‘B% A0 41’8%5‘8{\1}1&4@ {:o%pountils of formula Il to

protectin eren
ugiorge éhPCPP"SRﬂUﬂ@onemelﬂﬁ éét |FH§thm9fl§p§UCér% piRieating gepip , should be

\e/élfdé’m asthaxfit dahive Euﬁ@&ueﬁ@ rfeﬁ»\bh%ﬂl th Bro?ﬁd? %?Erﬂﬁo@agoﬁormula .

s, su rogen protecting gr

e oneRt et S0 P piBSetE ol it pEorel fagvn and any
Mﬁrcgentmae@mgm@updbatoé ugeful irutha nhéthaals ©f ateparingdthé compaunds of this
Wk Ehtibd? rﬁ&) 'Ehoﬁ’s@ ‘Me Jr&élmunéshel ihibitoRy o@hﬁ&ﬁ@@ of fAR invention may be

conpounds of er mor e,
prEfde c EXeTRPIYY 0’l‘ﬁ5°9§ﬂ OQJ‘PtﬁCt'B% MBS dACluls sillln sSupstitytagh siyb alkyl sther,

SglisaGee l&lHyVetha(TBybbdlkyl @tHer, Bubstutéd eyclRAIRY @ithed Sallof, substituted alkyl,
fggrpgca{"%e ureéAsarA &dlinQ (‘?et %ﬂa F %rfﬁf“sE@P% ni étrﬁtpogsg oxide, phosphinyl,

pro groups are we
pptﬂselmrylmglylg prgapenettallic, baginigsitl #nd ibaropip @mmgfmas Ezﬁmples of each of

p&r@@@?ma& Hé%oagmagmﬁngofﬁm&dah %dnéﬂ.\é@t}gmgomegg graapé 418 methods for

¢ i Bae PEHBTA uoase Betes i giedpspin T RBBelR and F° s, supra
pr ot ecThusy sgjteblepdirogert prateetingigraups usefid st VY inclide, siuk wile, not limited to,

alg ﬁy Frof‘etcﬂ'? ?roﬁh@géod t§l§ dtnﬁ‘LWl& ﬁm&metﬁyx TrﬂﬁNngy “butyldimethylsilyl);
s@lbxit?th%rt EEP"%"F"R%/IQr°U€%1r%H§?mﬂSe°V°{9aE‘£ eta?fﬁdég i rife tetrahydropyran);
eRabarhate ;SrUﬂef:t&@ybr,ouﬁsU bﬁdhn)ié almjlowcarboﬁrylt(b@soBo@xt-@leyloxycarbonyl)

88@’9\2 &%B%r g (‘Pnh 0 5%{12&!0 %onykxang Wt t? ogeang hQ r%}ﬁ)honxygarbonyl)

e Kei
t latsgexyearbenys (e. gremtbldlgxyp@rborm oel&d@arbpgylmrtafﬁg@bpnyb|sglpstl@@d alkyl,
U%bﬂ%@laﬁm&kﬂ(@g‘Ptﬁty?(ﬁQhéfﬁtHMQ HeREyl élﬂf'ﬁlﬁ\ééﬂﬁﬂed 5@}%@ and the like.
groups om ni N Nnoi et i a scl.o

G eene'fa\&d'sFa SMP% ectngp9raup %ﬁjsggyu r%y%?ﬂ?tngg@g}qyl TBDMS: t-
p botyidictethyigilyd (suqﬂsgms;isf méy as applied cdnd ceabselguéntigirremoeed under known

l ICBﬂdhlgﬁS t %UFI’?‘ Ishf| r&éc‘ﬂﬂg}eﬁ%'uﬁ@ﬁr%g%o&agl%dgto nitbg¥n and moieties and

i
fMT@! aioKps Ngal %‘P'F yzllsd chlaﬂcl@w et eV BimettyisHyetieympiay! chloride,
tSl?rtBbMSSI G—}bﬁﬂyl%dﬂwlsnﬁtclglerf i) (rethg .preséilie: of a suitable base (ﬁg potassium
e r bamat e prat r Qu
TR SRR TR BBk ETCH R0 B o
ardyrietbywlmamyl Sl(oe sgiyl pro@btmg doeups oy oy claavsdrbyl expeayte of the subject
F%ﬁmufﬁi !535 %lﬁceqof'mbﬁ&élléﬁéy%ﬁ QQ% l)se oﬂbnkMﬂgQPﬁb! Qadrfae By such as a

TSR

8 voh i o Pigoc BB B, Bljtablyfugridefon sources

( énclyde, Hut ateyrhot (Ilhiteqofmemyhmehylgmmomm fidoride aetiaethylammonium fluoride,

S@Qﬁ%ﬂo{)ﬁérﬁﬂorﬂﬂﬂ %IMJ{ ride, t@f%gé%ﬁm&o’niﬁ?ﬂ ﬂdoflde\/\ébﬁurﬂ ﬂﬁ&@él and potassium

t rﬂpqwjg h9|tgpaptyplétswgb(§| Ripfectingsmpups may be cleaved under acidic conditions
t mghyb@bm@bhmmdl Ykidis, mmhwmdatmﬁ UEBYf HeufdPiny lagéhtasditable acids
gllilqkt):ﬁlg qg}ug??y thﬁm%cf %Uﬁndd %g},ﬂ V}gthe/gre%éoalc %g% s&rd 1@ Smd nitric acid,
aradetlcr_amétcntes aamchnhmtr‘exgslulf@rmps Su_cmsnahe pqotq;tlmg/groups may also be
EEIeg\{e:d ggﬁg (BpPpriateo B acidd. | STLHY IS kHiaS Mexysaiub¥le not limited to,



TBDVSCI : f-butyl dinethylsilyl chloride) in the
presence of a suitable base (e.g., potassium

woanlsoasgtee) , catal yst (e.g., 4-dinmethyl am nopyPCUiB®05/003348
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(DVAP) ), and solvent (e.qg, DI\/F or
NINdi net hyl f or mami de). Such si'Pyl protecting groups
may be cl eaved by exposure of the subject conmpound to

adlﬁﬁﬁf'yﬁéﬁonﬁg bérgﬁ’é)rtﬂlﬁﬂ@n)}lrﬂ&ﬁ I téﬂrgflnoré\%rétgeaﬁbsger%ﬁn P8 () salts. Such
fP%@nIC | uoride salt” suc as a tetraa (é anmoni um

? PIpLPCUEE 9TOURS RSP B clfarRdndsr RGP ganditions thatemployprpropriate
f brigaric deinorganicsigasiccempounds. Usigch bbsid camfip@umdstindlide) but dretnot limited to,
f %&(’) erlirg r{a ?ﬁggrsfdm alr%%tjeds%dluﬁleb craﬂzggﬁglp%m[}h%marbonate sodium
t Bydrexifie: ?F‘érﬁﬁ*ﬁ?ﬁw wr%q*q d&he slgaiagenct RRANa]Brotegling group may be

PedrAG&E R & Sprdpiste sﬁ‘vélﬂrtﬁatlé &(ﬁﬁ tlblé5 Wﬁl‘ﬂ tﬁia' é iﬁc reaction conditions

PERRsED P et e i e %ﬁsf'?%vf%@?fgl U gigpiesgolvents incude
walkyl casters, redkylasyk estersa abylifetersi alyl sajieans, . arﬁmtheatm akyderyl esters, cyclic
' %ér‘é%dro@é’rtbor%r Sicdals, hélgﬂeﬁ?ﬁgdg 3n@y§h(ﬁf1l|trm%r bl rfi‘tﬁlb§j alkyl ketones,

drochloric aCId, su furic aci tric ac
aeryljket%’ielsr plkylany 'éPtOnéﬁd”n'é‘t’r%{ﬂt@shﬂt?f?erP't? %%“Rﬂ’”"@ucﬁ“'tab'e solvents
slnblamae Hut @ree @bt Ingted rto,upisyINaRytatd, Ss0bing @dema/a@bpwwyn@cetate n-butyl

BRAGRT hahS P LA5I tyn MLARLE WRY SRR Sbidififine, N

are no ronD
tﬁ'FBMhiﬂrm@ﬂ'HVI dlmethvlaaqetmd@b@rcmpéltrll%rhﬂ%@vtﬂla: harpd alqohgl, acetic
sadid, tietiyy ethes 'n*e@ﬂﬁt-ﬂ?ft;@'éﬁ\@ﬁ 'dﬁﬂer@f &H@rs rrféﬂi?lpﬁérﬁfpeth@r tetrahydrofuran

OBy R o 4 te, o e Heciina B §arol hifancl, 1-
C pnopaneh d2-propariol) dighutdmat, rabtﬂarrmbtz butamot, edichlarpmstbahiey rehloroform, 1,2-
CaEMOB&thSne, %Qétaﬁllﬁleu 'Ebr%ﬁﬂﬁg‘ E’eﬂ:@tﬁneS Ok dRoRE CHY dn%’r{éattcﬁuene anisole,

potaSS|un1b|car onate sod IUH] dr oxi ofas

hyRnsRi and pyridine. 1 wmﬁweaf thg 3§P‘1€a9ﬁ|é‘e‘?§? of\%tﬂqnﬁ'g y?teruﬁav be used
M8y a b -s6leantl Inthis tarisfor@ationpiNTeogssarat Binaly| si@htredchiéis may be performed
¢ tg%:%ép%r@aé’“ t%ererQﬁre %‘?' %defce{owl ?t°bo eepceggig% :oé gipesspeciﬁc reactants
t Heeds fFurtheasvitehle reagiidn @t]dltkmgln@y@@foue@msT Grreing @ed B Wiyts, supra.

ester S{f I¥9||§<¥|c9<5ll}é|etl'%5b@‘:’ﬁe%tlnga{jr)lelp &Y. &4 fetraﬁyldfdﬂyraﬂt(lf'ﬁlb)sgroup) such
e ers

U g Z%ﬂoﬁy@se%sfﬁ&dsrﬂ%\%édméﬁﬁ NP ondfapg) Such eyciic

nethers Ingsy, beaattatheditd nitrbgem, maitieg land bydoogbgroapsylia their emd sthers (e.g.,

ahh dr f’fm"é &%FP?’) |ﬁ§he Blres 8-l Ost,u'itgbléqg&@ r(ﬁg%’%r‘a%luentesulfomc acid or

e so ents I ncl
| rn hagasulfopic %9tdl>py’=1nd &e'é%t(%g mgfbﬂmewhbaefﬁt e cyclipihes gaups may
aseetslaév@d uwlauttnxgltheamb]eat GmpdBidwith drgamiudryihorgicdtRis or Lewis acids.

ﬂ:{ rrg:f)%?% P]%Eg ?Lﬁ%r re%g‘;égp \Hﬁ ﬁég%ﬁtuggnr thF a){ﬁleg)rf %R]%P prgge%t as well as the

potbgn r@mtnpn ichrglitions;t Yheoeticiaeidf @, SUttab&znyage@t ts:@m@avmgas,t@h iaccyclic ether
agrevellkn8ivRY Exeﬁﬁﬂ'&rof sﬁﬁéhﬁyﬂeage'nﬁ%dﬂdeebuhed're néH 1R8N, hydrochioric

ggq@{usr;Et@f:h¥ a’ﬁ@g Q%q Lpra%to{uinesyrl ogic 3¥ an'@etHfﬂfﬁP I‘fm@’amd, or Lewis acids
hencae poroe riflasrigle etetateanol , et hanol, 1- propanol,

2-pr Op?ﬁ]&le T éctla%trﬁﬂptge c gﬁ)&éoalﬁ%élvengs mﬁf Q\'chomﬁatlble with the specific

di chl or onet hane, chloro or oet

ateaetionicondifaas chasery il will n<|>té"te'£€éeew¢51rt§e deirpg) irafteaation. Among such
beass %{)Ivérﬂé #RNBs aRkpl é%&ir@ alwymfyem&s Aﬁgcbtstét§ Iefmlynaher@rarw ethers,
a m X re o olvVv L1 ONha

A Sl ol bt HaSHEGarfe) S loea a1 s,
neititess alky! keiﬁnesahllyyketms ralky@@(tketmes orenpnipeotisdhefemcypaticl cempounds.
a&;.%g QYRehidti ﬁthd@”B@tré?& Yo lithifedN®,- gtﬂyl Qeetafe, 300uthl Cacetate, isopropyl

epen I ng on the speC| i c react ant
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used. Further suitable reaction conditions may be
found in T. Geene and P. Wits, supra. If Wis a

woyaleioas@t her protecting group (e.g., a tetrahpdroR3onaon334s

(THP) group), such groups may be appl i ed and
subsequently renoved under kr#fan condi tions. Such
cyclic ethers may be attached to nitrogen noieties and

hé(c%'iagé(yhb oI éat¥' ‘?hettlﬂ'?' obegplkesweaﬁne(wthanebld..sopropg ether,

ropyr F?'i resence suil t
( @"CﬁObe”ﬁ%\eaNt flige é'si?l’ff'%m'ﬁ% dipsthy! Acetrmidga REOBIGNHHsm butyronitrile, t-
agrhyl)alcodld aslit et diéttylgetherebthylt@o®! etk diptielyl efbes nethylphenyl

CYEL Serfehloulh UMY G S SRY G Bkahl CRLAAE. WEne, heptane,
su Jec? cormpound Wi L organic or i norgafi C aclds or
Lesgihanch cdtipnol, TheepannhiZcrropdnok Hptanol, dutusanol @zytanel. diphigromethane,

d&w&aﬂrwpp@dkmo&ma}% Qicef%ﬁ}@é' %mmb aeetml lo-@%arnbR€ benzene,
reacti ore@con iti 0

r@E‘ﬁ%‘hta"’FB'P XYeas%ieAg Pgl’LfEl}? 8 %@ydplf(@ree?fﬁg? agc?vg s\Réeqk%s Additionally,
kwatermaybbearspll esa od-savent ablhletranebgnﬂ‘lbs ifinacdssahe, Fibally, sactereactions

nﬂg bi %rrfo(?lﬂe& o anhé/p?Fﬂ%ﬁge]th gésﬂcﬁ:eﬁ’{’tﬁé FomSL Uég“@tb‘ﬁo@% ciiependlng on the

I C acl oni ¢ aci
n%‘teﬁ'ﬁ?l Eacipty H?e@ drtoer syitableigpcion, eenyiions, Ay be foyest BT Greene and
tpiwltssup@e etherate. These reactions may be conduct ed

| fic

in sol t r atlble Wlththe )
react i %Wpegg%d?r}tat ‘t] oﬁl F'"ﬁ%sen”%?n'atr%eplls A6 omp & Eng §riodo-6-
t hitsoinkszdle amith ﬁHzﬁﬂEfﬂf@fﬂfrﬁwfﬁhﬁndmﬁﬁ]@eWQMC gq;jqi tngﬁﬁo@/ent such as DMF,

S@lré(lﬁlmoﬁjrém(‘({l’”ﬂe aHdk YlettiRn€ T Shioridk kl&dﬁlb%% tgsfwr%{/@e BioYd-6-nitro-1-
esters | kyl ethers, aryl ethers aryl esters,

c%ﬁhﬁdr%ﬁyf?é‘r%y' N/'BF??@& bons, al cohol s, hal ogenat ed
sol vents, aI kyI nitriles, aryl nitriles, ”k\él
ket ones, k,eg ones, I kyln@mﬁésulksﬁi&&ﬁes

non- prot i );‘rocycl IiC Fonpounes—Sti-tabl e S
i ncl ude, are not |Tmted to, ethyl acet
i sobutyl dcetate, isopropylacetate, n-butyl (acetate,

met hyl| Tﬁ%QQBE%IsuA%ﬁttuQrﬂg ﬁo%@PEtQ@WQE?%BE oﬁgé %Pgarrrﬂlﬂé( . ?nd their

et her, | or obenzene
abbteraediales, MayIBIWRI the iuse suaﬂmeymetﬁﬂtnﬂ. greupst aHfipt choice of 4 suitable

ahlﬁéﬁéﬁ' pro%@tﬁ{gl g?ro@? (dbscribe@t dnsle) e hithoxyl FRtdthg tgrdapt yérboxyllc acid
e .

bl Bl S SR B M oo rogp g grcaton
pamt thaie sub;;@mtgdepm;gttigm;ea,re el krawsl andearg ghisglosed in T. Greene and P.
1RO , 2- pr opanol , t-butanol, n-butanol,

2- but ano] r omet hane, or of or.m. . o
1 o-di HE ab\sdyﬁrﬁ&iﬂ@rot 0 B Pt s eSO m the, prpsgnt invention include,
ablﬁtacenmt lirditdalUtd, aikgire arybestere redkyl silaries card silares sodlig/jaryl silanes, alkyl or

SO| ¥ eﬁlﬁmat@%%gﬁ%r%gu esub@ﬁtu@&')ﬁe ﬁ(ﬂfg@ &ﬁe&g tb?s@ogf?cﬁt@d ethers. The

c¥arioys hstiaxyi pioteqting 9!'9”8?1 §ﬁ“b*?9n%PPl' fsuvﬁ@é)e@%ad?? utilizing a number of
Fikrtanl béact@hlfobnd”tfbaﬂ lmeSpmmbeorwebﬁ@ruwﬂwmtde@and on the particular

te t f 0 0C t ,
PN RS R
s Burtheirhere,rsyiiahle mdlnmdnqlm®ﬁee wr@yof lpe appyapriste $pIvENt ttatde pampatible
affh e LR MRS uPﬁz@H el ivANn&fintbAgte Nith thé da<i@h Gransformation.

Llﬁglgg{yn%géo ggus:ﬁj%{ %ngmnﬁ%d ?ﬂeg\%ag%_{) reggegtl r liqusl argjd th6ew subsequent
nmenvaalesey freide akgl dsters, alkpalivestdrs, ayicésters, SR ethers, aryl ethers,
t gl‘JleQWe@%?J gyycﬁtpe}‘el;gﬁ'&droeﬁgaﬂgeélwhlg r}%loﬁgllleﬂéd s%ﬁ/etgtm r%t)rlles aryl
n|tr|Ies alky! ketones, aryl ketones, alkylaryl ketones, and non-protic heterocyclic compounds.
Suitable solvents include, but are not limited to, ethyl acetate, isobutyl acetate, isopropyl



(tetrahydropyran-2-yl)-1Hindazol e. Methanesul fonic
acid The various substituents contenplated for the

woaopodsds of forrmula |, and their internmed at e6T/IBHY5/003348
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require the use suitable protecting groups. The choice
of a suitable nitrogen protecﬁrhg group (descri bed
above), hydroxyl protecting group, carboxylic acid

pé%t‘t%@;mbgte graQé{Qte afthﬁiﬁ |QJHQ¥y?%HﬁS erﬁéﬂlﬁbxyé?lrane dusopropyl ether,
su I cat| on, a
© Hprpbpee AR Aretuh M dts cmetiicAcsBRiia, abmiendis bipgonivie, ¢

desgl @shd, acetit.acitr diethg! ethet, ﬁhethvmtm,tyl sther, aliph8uyl tettier, emethylphenyl
h)éf%PXtXt]rah &r%%ﬁt 'Zr]ﬂetg)fltgfa%?dr%m% airlfdlU)?a‘ﬁF h‘?ﬂtéhgt I'h%xane heptane,

pr esent vent |on N ut are not
ameman%retm! 1p&epapdl, 2- a'I°R%ﬂ°' $PvtapRisn-byerAl %“Fa@ﬁbg'C@Pmmetha"e
abwﬂo@rml 134dioamféthaaé kydetoaitnlaryénzsrafntéonaaéteﬁe DbBiaNGne, benzene,

S Pletaﬂsggs}gil% aq1 H&Xe og U)}J Rnﬁdurg abov% solv. tents Additionally,

vari o dr oxy protec
gwe@p@aozam Used aspa p@aol\emtilnsﬁbembaqsfczﬂnetm%d necedspryi nijneily, such

nmﬂeﬁans AHay k8 emnhs@&tdn%prem iewraefatureT B Dﬁﬂd 6 Yb@rC, depending
condi ti Oné used

o PB % P R Eaisefo A THEDIS R0 GBEPGnERY be found n T
giGoeens acdPtVilitsesdpran t he subj ect conpound. Furthernore,

sui t ablyg ?rﬁ%@iwa'll%gn bpfﬁ%%%eeésﬂﬁ \iﬁtﬁ I&Iineagn@ﬁg{e%wdwﬂfe indazole

sol venft\
c §aglinitogsis (N21)i with éos%ﬁl?!e Witpgem B’PtelCFﬂgeﬁﬂ"é? éN v@ﬁ? K-8 rpesition of the

d@RiasdRritg @NSHeO0s|aBYratéd to SuddiradIRE gioubMBBligh 41Sefukl ol Meck reaction,

| yi th . te d t
2Bt hASniF e S agr B a0 D O
est er s ThaBydukieeeddios js apaigdiurachtalyzed enuplingeredstionsin which the reaction

a'ol‘h'lll @5t%hal§%ﬁ§§tnﬁ1{edc¥r9ll tofonRA2RS & amc\(ﬂlbﬁ’é?@rsp&ﬂﬁted heteroaryl boronic
al coh enat ed sol vents

PO SUblec M B B BRTY AP e BAPHLuo eS| rSie. in which e
kenlﬁuﬂmsnts amthe raoyh gup or the hetewaytgrolp aredaliqeotiifiats,. or a diazonium salt,

hfcﬁ*aogucggg\eﬁg\,ﬁnssggagg ude, but are not limted to,

acetate utyl acetage, isopropyl acetate,
n butyl acetate, pgethyl is yl keRt e, R
di met hoxyet hane,| seprop/@et her , anene,
N, N- di met hyl forg de(Hogs rret hyI ace ;
proplonltrlle but ronitrile, cohol ace

aci d, dsgft! h@ﬁ"a%wrﬂ ta'yﬁﬁtfﬂ'yihets%ﬁ'f'JFa“é’P‘héﬂ"” & B‘I‘{earﬁ?/lmt limited to
eiPh(ﬂ17H11CB; PY(PPhnatd [BH(0AL).]s bed thahlyeir Afbasgessuch as an inorganic base or

a%ﬁ%ﬂc bea&% ?g‘%o{)r‘aglﬂ% %@wg‘l' 4a1 i Otf) rﬁ%g& theh%?@%@ acid. In

t QBW@{ﬁHZUk' HOWU@QJR@P“O“SZEW@N@PF Coﬂﬁi'ﬁqﬂs(ﬂﬁﬂﬁg@hr&ﬁ@ons

chl or ofygHem R11192ad$db‘§{|t0té@ﬁﬂghﬁi§@bstlﬁ|€éﬂt ani tgfdubeor is a substituted or
t one ut an

b
aneBlied hoter BT ORI g preRR S oK S b BeBFST py = Sueuki
abeamonsbsltvmntan optiefeily sahstitbtey aryhvat beteroaryl tnronipsanill argl & substituted

Rrg o Hé?é?&ar}ll rJuB & ‘%vh?&%gu%tmn'tso&ﬁthb BryNEAREIGN group are halide,

such reactions may be performed at an
aﬁﬁ'?@p?rlaa*aém?'\é'ﬁﬁ%'?ature from 20 0C to 100 0C,
dependiAngecknreabiivnsipeshicsi the rcamlytiatbepling ed . C-Eusdntigr where a vinylic

S'ﬁgﬁ gé)el ?%%cl gf'a Q/f?mgld allrylI 8P§en%ygra$ (Nﬂllfl ﬁ'ng, Iétf%r Eemﬁn?rgmfced as a

halide, dlazonlum salt, aryl triflate or hypervalent iodo compound.

+ — . — + HX R= VII}yl,'axyl, or benzyl
H < X = anionic leaving group




After functionalization of the C3 position wth
| odi ne, and protection of the indazole ring nitrogen

wORedbjo4gd6t h a suitabl e nitrogen protecting gr oBOTN¥20051€03348
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C-3 position of the indazole ring can be el aborated to
a desired Rl group through a -&rzuki or Heck reaction,
usi ng the appropriate catalyst, ligand, aryl,

heteroaéwmuﬁ\nﬂ/mé e b ﬁa(ﬁ %m&cb.e%ommés%ﬁa%(o with 1-6% mole

reaction I1s a Ilalumca caoup reacflonln
wRRNERNtRaHRY, ﬂsefQEtm%hWtS‘F'Y H?Pdo'ﬁﬁﬁag??é?'}’%? f%'Ef?? %(PGF otiregelipns. A base
bewchnascam hotyanic base optin ofgEhicybase (s, tordaeid dnihe)ri syl required to

b%u‘?lgl'lz% tﬁaecllb?ra Y c?%%u %&gl c‘ﬂt I)I%tsafors Hé%% {hg\ﬁﬁﬁgregétﬁh indfu8& But are not

< lisct ' (RkARpNBHICHGL éﬁ’f&é@A@ﬂ@ LB OPIGHEH oI QR oRd PIO)
apibspifthd &)@nple&éé Edcﬂta@ Pd®Phg), Qﬂlcﬁml-mz(ﬂ@'haz or\/mlsﬁlhcatalysts such as
P BCAREP G, v B PR ARt h e B B0 Suen s
t OpfPe(PEhHHartT) MP(%EM%PZE US&fMﬁW[ﬂPthWQ cB as ﬁd(pﬁ\dki‘ (pi-allyl)Pd
| b&ﬁple b@@@bé)ucﬁd §§a aEnd B’Qégagﬁoc tHRAf@. OFhe? PreQ&rdd Nt Sohosphines

base rga al'so required to
nEREAbIE pS CHaIVSP b SPBETUN tBeseyPes o aRir e candisied i polar aproti
Cﬁﬂﬁihmiﬂ @lgn&aﬂinbmyﬁe s@@his fsachad alestonttdie,cN, Kidbmeshyl foamarhige kiimethyl

lﬁf?ﬁ)tab ] ou e\ﬁg}ﬁ&e&h de u‘@ﬂs c%%ﬁ JH% rgﬁldufr%énﬁg'gﬁé?%ezobw&eﬂe nature of
h@pewrmcwandﬁ touls, activateds olm deriketives are et reactive gRd hence auxiliary
pn%aaé ﬁiﬂo&b‘ﬁm@s)%éjd kbt e G LiFeAN Ifhethweeeasaa pelai ks&ﬂs’hltd Yuch as N,N-
Iyl:fgr%%m% éllme ylaﬁéérgl{;l%gr{)@/}\l r‘a&ﬁ%rro c%eruEa% ign with sodium
sad:mm asuzebass acespbaaligbgriefigal. het er oaryl group are
hal i dey, hf ’s%t%%tipoaf 1 f&hﬁ%@-‘l-‘ﬁnl}s@r bH= PQR‘Hﬁ/ﬁgreiEQ@g ésod%scrlbed

|nvolves tic coupl wher e
 DoTgn; (5 RARROUGHE ! IYIE a8 PR By ek Fedeiph bepieen a sompound
bemamm@r diiic hydrédentdne a |c6rhbcﬂrnd leontaiging atvingidargie or @Bz group which

gs%tutegl\n?tﬁ%r“ahﬁg ﬁ%}ildé a§§|¥ um %I{ fa \yﬁrrlﬁﬁtggr hpé#@aﬁé/nﬂoggkompound

benzyl A/Hepk freaction ketgganchipdo- ﬁ@&roﬂn@etrghmynanﬂw}m -indazole and 2-

NPﬁ}H Aibfine s bEboHﬂﬁ%hE@ 'bffhé&ctmé’ tHeké teaR@hisSn BB pFRBIJef %Scatalyst such
Ig e concentrat i

\/\/P?j@?lg 'H%'Q'@{ aﬁ%t?t§| (ngiAg]z)ygtllng SHhLa% rw@g@ﬁgﬁpnme P3litavle base

r ewhtas N)N-diisdplvaglethgtaoineasndaa solvent gach @s DIMS ¢ providan 6-nitro-3-((E)-2-

Op R L IR 1 (B dhyaroBf PR 1 ARl | S @l so required to

1 ze er at acid. Typical _catalysts for
use in the Heckreactlonlnclude but &\( not |imted
to Pd(dpp )CI 2/ B\ag(OAc)Z]S tr -RdCI

2( CH3CN) (15:217 14 d _P(a®)  phas
conpl exes, J%S)4 antfo-lylans- PAC 2(PPh35‘2H,or
insitu atalysts such as Pd(Ca) 2/ P 3, and the |ike.
Chel at ed phosphi nes with | arger bite\angles such as

chs Zlegftf hzoil%ygﬁnnd% gg?tﬁiq*zo}lgﬁnp%nﬁpgagzﬁl‘eﬁlﬁg %EH phveylnyl |ﬂng that are bridged
by an amino group. Such amino linked ring structures are obtained by coupling a 6-amino
indazole (compound of formual Il) with an aryl derivative which is substituted with an activated
substituent group X (compound of formula lll). Suitable activated substituent groups for X
include but are not limited to halides (e.g., chloride, bromide, iodide), hydroxyl derivatives
(e.g., triflate, mesylate, and tosylate groups), and diazonium salts.
6-nitroindazole ring compounds can be converted to 6-amino indazole compounds by
a reduction. The reduction of nitro groups to amino groups are well known. Metals, such as



conpl exes, Pd2(dba)3, Pd(dba)2 and PdCl 2, and the
i ke. The presence of phosphines "stabilize" these

woavwmlogstes. General |y, these types of reacti onBCamB2005/003348
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conducted in polar aprotic nedruns (sigma donor type
sol vents such as acetonitrile 1% N di met hyl formam de,
di met hyl sul foxi de or dinethylacetam de). The reaction

t | F@(rr@rﬁ)dzﬁ @zfm:?r%t Mrﬁ %n@fPrPﬁrﬁHihrﬁbrbahrb% LB@J \Wﬁrﬁa 0 sBer}%e to reduce a nitro

ani ¢ hali activ ivatjves
Pt 238 4730, PR CRICE SECHTER o PRl SO, (ATS S PR Bgyotonation
nelgadiions. be required. I n these cases poI ar solvents

such ass NI BR3_Byint Z(V Vﬁ*ﬂ]oij &etréﬁ%ﬁ%ﬁﬁ?wmdgﬁlea%d feduced to

N- et hyl yrrolrdrne in um ace

sth%ls'ﬁ%?g‘é cameound by patment WitB iren mefahin the fieseneeiofjag agueous solution of
grammoniim EHi®ide as plovide EhiniobiB-(8)-2byrfdin=NR4inyWhete@aHydidfyrar2-yl)-1H-
as fescribed herein, the conpounds of fornula I can be
prepared by a Heck reaction between a conpound
cont ai ni n y\ai)vi nyl i c hydrogen and a conpgynd
cont ai ni ng\ﬁ L, aryl, or benzyl gro V\,thgzh IS
substi t ut eal

h a, hald taimpries chigiiea z o | sa|
aryl triflafe or hypefvalent iodo compouhd. A He%:FI?
reaction

t ween
3-i10do-6 tro-1-(tetrahydropyran-2-y 1H i ndazol e

and 2- T‘ﬁlbr&ﬂrnpg%'dh g{’ Bﬁndlaglllaérg %nggreﬁ IB?@OL&YM%S@EQPQ!’HIBQ ggfﬁpound of

reactants 1In ence O

p P XY Mth P)caraee'ﬂra%c@ ‘{qﬂwtméﬁf@)m“'a%i li gand such as
tri-o-tolyl phosphi NH, SUi tabl e basF sudh ng

N, N-di i sopropyl et hy am ne, Yal a.so Kuch as DWF
to provide 6- nrtrB- % (Y E) - 2- Opyri di ree %R3vr nyl)-1
-(tetrahydropyran- 2- %l) 1 H {ndazol e. e conmpounds  of
formula | contain an indazole ring and p enyI ring
wﬁrereaﬂélsrﬁl?aygtswrw ad RinR B @r@ X ag asidepgiibedhereink ed

r ' ng Stlrﬁ gériekd] afe %&\ﬁthﬁéLﬁi Y'%ut@%ecs‘aﬁ &bhtwge@tnﬁe‘ iABtdaPto be displaced
dazol

2020f s PoRne Rarmedd Pe plgolsphoule 8 sBila g Compounds that
s rmetamtsu@‘rﬁurtgble lepving droupsyayrbe pofpafedrandiIsalatet lapd/or purified, or reacted
SUiithafigoieh 'oY?ﬁrﬁ’rgr ﬁHrﬁ@a}tqrbr}i u%’r’fon? TsQittBR Igﬁfrng&]rbﬁﬁ‘sl 098 are halides,

but are not [1mt
bramaie hefeReyeles; SUIWHr%FSt%%r ﬁ"\f’a’?rlo{)%@'? &sigrs, anhydrides, or groups
t rdefivedtfiom theIyphdibe of crttbxyliotldal whegeio ¥Ps hydrédyl with reagents such as

d'c%?bga sS'o"flI %r%bdrﬁ‘r d&'s})&g% 3 g@é%bﬁs o{’ qu%b(?eo gg\%i&gr%upsalﬁclu%g but are

conver
ré@b@ﬁ'ﬁe@rﬁo Chhéd%@dlmep ipdidgf mrﬂagqalg @B@Dplkylt@céﬁiam -OC(0)Oalkyl, -

gr@%{@g)aﬁle-()@d)!)al@ﬂ meOZWI abpo(Gaph, @ﬁ(ﬁ@)a(ldylli O8Nd thédR derived from
(ol koo™ bl WA o U B il "Bt e e
s eapupn e knbwis endjingy kel fewrtdrio rhlutrpbnes,deVI @Iﬁt‘n’l@eﬂpram Ghem. diev. 1997,

gamon New York,
y r op r an

greck,

bWGQH: eNetwTeSTK, (Y889)) Clhﬁmérsmst aI in the pr esence of an

gqgfnoﬁg?, §1% @ 23? fo%ulé?We\"%mqlrls% aé\t%ﬁ ghé %?ed b}y rearc]:tron of a

PSP T S e e@nwmnww @ﬁ‘ﬂmmﬂ Chlprldearr@xalyl chloride

Prig ARy @rbsBiceC Bt BhicN® @8neddt¥ | ar? BLiA OcHidR® 0USGhsBduent reaction of the
intermediate acid chloride with an aryl amino compound provides the amido compounds of
formula III.



formula XI with a carboxylic acid derivative of
formula XIl1: xi xp in wherein Y is a |eaving group,

wanaeRa876R3, R4, R5 and X are as descri bed her eCniBions/003348
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general, the leaving group Y should be sufficiently
reactive in order to be di spl8€ed by an aryl anino
conpound to provide the am do conpounds of fornula

:Jhlr :)ups W@%ﬁ»@%ol .aé'gqﬂe@%'akégt}e%nhw# A using pyridine
ofs the Qéﬁeelﬁ W‘teﬁ% th%%ﬁlcb&?h'%ﬁe By treatpent sith gucmykqh@a@q Aidition of 5-

Am@ﬁ@ 2wabtoadﬂnme | t6 athie NPtePhEdiRS &R ¥hloddee phaldes eSbromo-6-fluoro-1,3-
ar,0 I| o oq_gc (4 cle sul fonic acid esters,
pﬂ% HBY Py rs anhydri des, or groups derived

fromthe reacti od*sﬁgf carboxylic aci ds, wHkkein Y is
hydroxyl, with [18 tsisﬁﬂiﬁi’&?i“j‘car odi i des or
car bodi i m de spec Exagpl esyof suilt &bl gavi ng
groups i ncl ude, but '?re not mted to, Fchl ori de,
brom de, iodide, imnmidazole, -CZ(Oalkyl, -OC(Oaryl,

- OC( O) e lepmpoundOGF GpBaulay IXIl ar@S¢amhaRylizl kgidi deriGB(«€® that are either
2

aintoraly VT ¥ dreead Rt b o ecel 38 reagerts.  For
YGX%“PJ%)&Ie\WTbHXS@%l?%H‘?Y h$ a@@rat@threvg@upwsﬁ ofthe sy feﬁ5°“d'”9 ester.
9 rou ps 1 ardanétmwynamedm;ox&m dcidus$) freparedb e @¥ctiod oMiigthyl oxylate

Cgﬁlﬂ)ra‘éﬂ%q'?s tﬁ aea% 1c8 Cof ﬁ? I(lseoé?%gn metgc;)dde?rge‘%%nopﬂto gﬁg:ra_te the aldol
PeQOtDﬁmylMﬂm@yﬂera(elggmdf cafioh . ér@ trgﬁyngm_émgﬂﬁ’ algmd;’)roduct with
Oﬂéméme&%mu@s @éqaterneedaarssﬁamﬂwré&ré% canB@@mp Keld Phettilester. N-
¥ AP 1S (rediate i FHARS IEDRY eV pef the methy

bgstere providesm, dHimethgled-pyoazplecerbexglicacfdy i s hydroxyl) with
a suitable agent such as thionyl chloride or oxalyl

chicqrade. jin, ihe presence of hase to generate,an acid HeG

chl ori ge. Su S Igactl onnaf th S|ontermad’|raf«e acid N—
chloride with S odnd)ipi_alﬂw_’“ioﬂ_.mﬁ)
am do chrrpoundscouwaCfor mul a O ¢n, DMR8OC o O CH,

I I QJ nmet hpktNS pyr azol ecar boxyl ic acid in et hyI
acet ai e and DMF, and using pyridine as the base, is
f gpgﬁ;%?%ﬂét@fel}y,gém%ﬂg& %Iﬁll%‘)? %tpy 1-2,4- de oxoﬁerate IS tnljacted with methyl
b hpdraeirz- ih kthano togmovidentbe interinbdiate ethgrasted ivdiich uadérgoes base hydrolysis

gan@{’\lﬂ%% Bluhet Qég)ﬁcar QFBoﬁ,J.é' uor o- 1, 3-

pyrazol e oxam de. The conpounds of

formula XIl are carboxylic acid decivatives thatH@re
ei t her cqmg\zﬁ&y a HZP% or ar"bN eddPH y ppgp ed

usi ng known rgaction béﬁ? | e,
carboxylic acrd may %eoq'g%néer at ed "é’ gﬁ'zcﬁsggr%ol y(%l %Haof

t he ¢ Orﬂ:’?ec aﬁb@hé&f‘?&mﬁfa X ]arésarg' mﬁelgx%t gre gammercially available or are

yrazo
ofreasillsepwyﬁfeé)d’&ﬂma@%nwrﬂﬁ"yaé\éﬁ"@m% ahh ptqs@rsgnselw(:@ow 'methods and

eftS. Odéﬁbms BRstaeet dBA Biﬂfnbélé’r@ |e¥3|l§/ 9re9§r’é6 ugihg rdabify sRbidelke starting
uct i cation_ and

ﬁﬁnpy (ﬁl‘y tel?f‘t§,°p§|qﬁ oz[zro?;?%:d &@F?W"E”h reactlon As shown below, the

nltratlon/brommatlon (bromination/nitration) of benzene to meta- or ortho- and para-
bromonitrobenzene is exemplary. The relative positions (ortho-, meta-, and para-) of the
substituents on a phenyl ring can be controlled by the order in which the various substituents
are introduced. In the preparation of bromonitrobenzenes, nitration followed by bromination
provides the meta-substituted bromonitrobenzene, whereas, bromination followed by nitration



hydrazi ne provides the internediate
3-net hyl - pyrazol e- 5-car boxylic acid nethyl ester.

wolredeligdat i on of this internmedi ate with di met hpCsuBfoat/en334s

foll omed by base hydrol ysis of the nethyl ester,
provi des |.S-di net hyl - -pyraz&lecarboxyllc acid. N
NaOH HO N N Alternatively, commercially avail able

5 etph%lde@ iffs QHRXONR %Eétﬁjbétﬁutéoefﬁmnﬁ&béﬂieﬁ@t hythe ortho- and para-
¥)ra2|ne i n et hanol rovide the internedi ate % X
e f@P"'tWﬁ"E?Feun'a%fP"dBeén ask® h?ﬁ??'@ falsi Sindy lD; deehniques  (e.g.
1 cBrodhatwgtablyyl, distiipyjonamotystatirdtion)yl i c. The conpounds of
formula X | are aryl am negp,that are ggmmercially
avai |l abl e or are read, tyo, pared fr commercially
avai | abl e aryl predursor rng_kno t hods and
reagents. Vari substituted aryl megmmgﬁéoeng{ee easily
prepared usin agily avajlabl e stad'tlng terials by
a n electrophilic arqQmti substltu ono{ tlon As
shown bel ow, the m%’ «-h R
(brom nation/nitration) o enzene met a’ ®o20rt ho-
and parabrononi trobenzene is exerrpl a ‘ °“""f‘ﬁl‘§;‘er el ative
positions (ortho-, neta-, and para- )as%)f t hex
Subst i eakSor® BaRe P Hhe BhNGitoa Qfes Ahd Qs aryl
t he or?jﬁ H " r| cl% l&ﬂe vaer |at)yﬂsl sugrg?ﬁ?tpﬁent s are . anl amine
10 ﬁPfF‘BQ!{'}E%dAS AesqipRd pereffatnatrpbitians ofgHtehBioHRS: BIFAEHI Aroyps are well
Nikhévat ihaie &rH| Metar dsuay abeerthn(Xﬁln@[ e i(tthe and Igindium) can be used
me e er eas,
b%&a%ﬁ??%%et ‘ﬁacgé g{%@(}u r a%ﬁ,ﬁ) "™Wides the ortho- _
and paaraubafiyarernirdbanzeieon raduesideln 2I@nwno Ferapoynd Ry treatment with
arran R@faamrtm&ehe@@mza%nsoub%amwnsof aﬁmoh.amwaadeatb fbvide 5-bromo-
Sf{ag (E'[)vvn techni ques (e.g., chromatography,
15 g Preraingn, recrystal lization).
met a- br ononi trob Pormopj,t, obefzese &Yt ho- par a-
38 % 62 % Subsequen duct rggg;pg—’t he | nitro group
provides the desired ar¥l amgpegconpounds.F As
descri hed herein, the reduction of ups
o e sl Beclahookiianira Spairda/s b di &8 &S gameounds o
asorfela (Il to ployide the( zompD)JndsSof formura) 1Vam cactomiflishedi inije p@eence of a
b d ladi
i i unf offora) bfiForkfrd EANEE, nd ot POl APalicium
20 tore H%OP&ME}*?JYS& Metbededhase PAladiuE of coPEHCAtaISH tarepuple grjamines to
t gyl &_fn%ﬁﬁué%oﬂémmg aAguRates salituérit rar@velfikAd@ni T8 Buchwald-Hartwig
Cl?ela%[iénd% é%alBEnBr‘ﬁ' d?alyzeg rcoumimg reacllono[)&wgm la}ypﬁalldes (e.g., chlorides,
bromides and iodides) and amines (e.g., alkyl, aryl, and heteroaryl amines) to form
arylamines.
\ Br Pd AN NR1R2
R—I()/ +  HNRR? R—}(j/
25 F #
A wide variety of homogeneous Pd(0) catalysts can be used for the above reactions.
Fully formed Pd(0) compounds such as Pd(PPhs), or catalysts made from precursors such as
[Pd(OAc),)s, and Pd(dba), can be used with suitable phosphines such as triphenylphosphine
(PPhs). There are cases where the Pd precursor has been PdCl,. PPhs is not the only
30 phosphine which has been used. Bidentate chelating phosphines such as Ph, P(CH,),PPh;

where n = 2, 3 or 4, and 1,1-bis(diphenylphosphino)-ferrocene have also been used.
Other palladium catalysts which are useful in the above coupling reaction include but
are not limited to Pd(dppf)Cl-CH,Cly, [Pd(P-Bus)(u-Br)]s, Pd(PCys),Clz, Pd(P(0-toly!)s)2Cl,



The coupling reaction between the conpounds of fornula
Il and the conpounds of fornula Il to provide the

woanpodsmds of fornmula IV is acconplished in theCcT/1B2005/003348
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presence of a catalyst, a base, and optionally, one or
nore sol vents. The catal yst m&? be either a palladium
or a copper catalyst. Methods that use palladi um or

C oPRPOPR2L LS, O1.! FibrsBHm € oG )(ﬂ> fBl%ﬂ’cR@Ad%‘) y|hbre0at® 1026 (PCys-

o PRRIGRASE Al SBFlr E EHBROb FALRICT,  PoloCh

p&dldppk)0len RHPBhyz @d(RPOLIPLI argl thedike.i dDthdratsefat tatalysts for the above

gﬂa@gﬁgﬁoﬁ ﬂclud{moggl o.#g ern £ ug%g g&gglagp %I?ﬂ?hme ligands,

ete
£ @RFHioRRly complses Thti aeé'asvm |°éia9’3*oP°'H‘éﬁrbﬁeﬁﬁ%@9%"fF’€9@OP Pdy(dba)s

C abraplyeti o & piibspide ligerd shew ast@i-tagMMos G hiphBrs/!; Plawbb)é complexed

d ds, P h3 4
| B bEbA R B IRl ot P Sty o o
x biphenyhi(t- Gss)ed Cabnef csfaiystamheh preosseful inethe ghayh cawgpling reaction include
t EloB8 ) SRR N Ke &chBQr |§Lompuéﬁéae Rafith %h@oﬁrﬁér@%gé/ﬂ&@ﬂﬁclﬁcﬂ% but not

I s not

BB o Bk GRS WSS ot s AL BT BT Rgd CuPPhBr
pladditldnallyesmlexéd @s1, FigheRar@iidne RiPm2osipeing (8.g.+ CR(phed (PPhs)Br and

4Cuﬁ;g&ué{gﬁp%%(géﬁégﬁgmj@na)t%gméwo) ferrocene have al so

bee ium catal ysts which are usef ul
in the Baerfé\r@'c@oaﬁ?)usef@] in Bﬂa@bvwww@wa@ﬂmmclmeebuﬁ@fe not limited to

| ipblaésith épbdRdfed BedidrckarBorfatd, 26diutn corbeHaty, s&itd ¢-PutBidd, pdtassium -

Psét&f%es%éa 2.0 Bd( P){ige:, %r%g&ga;ninfdr]déhe ey, 0rbyTes thereg FSolvents may
( Pey2ed intruelt I@dﬁplln@,)‘@ctlons Findiuding@etiug ;ﬂ)ﬁ firgi2g t¢ RMysPe, xylenes, diglyme,

f iddaRyd /dﬂréﬁ@ﬁ\&h Idnb Ay BCaAd the Ik ixtures th
1001( Pl br.e/"Pd ViShey T s e by i 2,

Pd( dpp geengal pig st t@)S&bst'iﬂeetﬁﬁﬁg')echom’a of femyig Yleshould be such
OtHaeit prosidiés) bufficiént reestivity faoreatthvwithathe vempauadsséfdormata IDRo provide the

ﬁdstéwosrﬁwuf‘y(]@r @E&lngg 0 rrnfﬁlé I'IIQ@ gg’ntan@?&ﬁ%ﬁﬁ}a ¥ substituents

Ine I'1gan exes
péﬂaly é’élptﬁ?ﬁf@ﬂt 'aqﬂ?t@@ angfen Rkldﬁ?dbeﬂ %sbéeqveﬁtlw regetedanthtthe compounds of

Pe2hoba) ’Ant&mb@ X@ehpbithdd oB@SR INQyith isOikiBE agmtéd%abstutuents may be

t Bseﬁfr@d gﬂéj gxtln gl'(%%ﬁgq gl}ogtﬁ_glﬁtéc% & f{?%(er pl?Rf ca%loﬁ %VWR the cgmpounds of

( foriviilp HietoyafioR( theBeommundsnef BuiRiadba) Anpogrslitkiedadtivated substituent
( QRPN &P dre Afdicgedd fe.g. COPRE N aral; 3&e\‘|§$tf§edr/]‘4é\rd?&y r‘aups (e.g., triflate,

useful 1n the above coupling reaction I
C HEAV/S 80 fobialer GHO S e R Plret yiable aciatsy BpotEnt gFoups are
maek Idwowyaaniﬁ ,maynbé delindgin bws. Pateni Noi B&@6,460 and in Humphrey, J.M.;

Oél éﬁ%% ﬁrl‘ie &1'8)510 nggg? é?_xzz(#g“g&éﬁ%#nggggb%ﬁh S¥chl§sis; Trost, B.

1|VhoEth mqw oNpweYods (HREOL Yok & me 308-494 andiGomasetiensive Organic
( PRAhShRaiERILLPHENROC HPSK: Pﬁaﬂ)/&lk, (1985 Rﬂfabtbh/@' y), and

oset| SRRE e BEn b U b dgE SRS PR | 89 oo

c avith @ratalytic sodini of drisfdienafideneacetinendipallalioman éhe esinceof 2-(di-t-
f ol %Fmﬁo)b.pﬁgn% Sgoumqt F%&}&bd &nd I%O&éﬁué wm}{ %W?%étqﬁpyrazole 5.

and or m xtures

CoPBRRNER P peRs 1100 ° fo Rigikle SRHPRI F'@stewmﬁ?@le 5-carboxamide)-

idpq}a}mp;a@nbuw-mm) -1h(tgahy@iEbpyroari-2ly ke HandaXyié enes,
glyne,



20

tetrahydrof uran, dinethyl ethyl eneglycol, and the |ike,
or m xtures thereof. In general, the activated

weubstugeent X in the conpounds of formula Il PeinmBiods/ 003348
be such that it provides suffigient reactivity to
react with the conpounds of fdrfula Il to provide the
conpounds of fornula IV. Conpounds of fornmula Il that
contain h activated substituents be prepar eBL,c
i sol at ed-gRd/ or purified, pgnd subsequ ly reacted NN
with the Peds of f rrru}t,;g,ll Ate

. A Ne Ly, N N\
conpounds or rusra_h|IN suitabl e .@( O CH,
substituents may beaE:;E‘pa e and further reacted’

w t houy~insol ati on or furft her pur|f| atjon with the
5 conpou of formula Il to afford thefconpounds of

f or nul otiey. suﬁlﬁ@t@nﬁbﬂ%ﬂ&' &yl %F%Yﬁﬁl@éjco?ﬁ&ﬁﬁdstﬂ are substituted with

f d,
R Xy Bl Rog BBt b oteedtp 356t iy v -amin-

arndazolesgnpoe)d to pravide a aaupadymodual. t S . (1 her suitable

acti vatr

o T 0D QR ) B e
10 Z0 ed@rﬂﬁtg}glef‘ qroupy /] ar@ﬁ{glhknopq@\, FonlggmplegwherQWz[sa tetrahydropyran
C@mpactﬂgeg‘rsmp( suib@asagenyimldesbst are Adt AHited t@ h)MrochEFlc acid, sulfuric

Can ARG ) BrkTloneteic b PrtpesnBPic v, 5 Low s, suen as
V@pqon Kiflyprideg ,erbera(tel 9‘@'@§e regttiops mey Be conducted in solvents that are compatible
6wﬂ4mtﬁk0 -spedifidreatticly ehithitidng - dﬁbséﬁ' '&Wﬂ Dviilt nH %tﬁr?é?e\f d\K/ﬁPWe desired
15 ra S?/O"b t1I—|-| ndazol e is reacted a catalytic

r{ ?@Pbenzyl i deneacet one) di pal ladi umin the

pr esentlee déprétedtidn of d(2tfiybrokioss gilviethgipyriaioi¥® Batboxaftid)-BU(E)-2-pyridin-

f ZQWIrR/?Sl_ g(?eftrla%pyroa%Z I) 1H-|rhdaFoIe usm para-toluenesuylfonic acid (p-TsOH) in
We@warrodgﬁt@r Ffovidgs Gd@B(qgncb@ gu)qrq-é 3- dlmethylpyrazole 5-carboxamide)-3-((E)-2-

6p)(r|ﬂmf2-ylwml) 1H-thddioret hyl pyr azol e- 5- car boxani de) -

3-((E)-2-pyridin-2-yl 4yinyl)-1-(tetrahydropyroan; %yl)
-1 Hindago eO:her suit y functionalized aryl \
carboxam;%b E\"g,%\ are substiff uted wi t i a

group, es e groHp, waul d)

to react si/mlarl vthh a36 amn0|nd zol'e cO hd %o

provi de coupl ed product. The choi e of sui tabI e

r eagent d reaction condi tions florN deprotecting the

N-1 i ndazole ri itro oup, are well known.

For exalmpf & PO ot fmyla 'f‘ g%ﬁ&ﬁ?'ﬁﬂ}/?’bﬁmﬁﬁ?@cﬁ?tﬁg’r as one of
gseverp), pCQY,mQralblca/Slaéafgﬁmh,son modweke theleol  Eoreexudripld, ithe t&fbound of

{ @multy 1P RISt GinAGHTy oYL BbIGAC | tig TolLbE ! &y pyrcin-2.9-

enesul foni c nic acl
L‘(é"v\’ﬁghdﬂ e %ﬂ%fﬂln%igheaxﬂam'deen fluoride etherate. These
reactions may be conducfed in solveats that are
conpatible with the Spe i fi CHr eactH oH_ggndl tions
chosen and will not i rfte esired
transformation. The geprotecti i ©
6- (2-fluoro-1, 3-dirgethyl pyrazol e- 5- car boxam de) - 3- ((E)
- 2-pyri din- l
2-yl-vinyl)-1-(tetr ahydr opyroan-2-yl)-1Hindazol e
usi ng para-tol uenesul fonic adfd (p-TsOH) in
nexistsdmth awatphbusstay b@sl £3-havdindPEsveR: SolyimodsH Prudtures.

, 3-di 'E%El’?XJy&Hir?éZ&laﬁfoﬁ)hS&rfgl%X%ig ggrﬁp%hrga( cgn_bze_characterized by one or
more of the following: X-ray powder diffraction pattern (i.e., X-ray diffraction peaks at various
diffraction angles (26)), melting point onset (and onset of dehydration for hydrated forms) as




pyridin-2-yl-vinyl)-1Hindazol e. The conpounds of
formula | may be present in an anorphous state or as

wonecpiswever al pol ynorph crystalline form or POTABUNEE3348
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t hereof. For exanple, the conpound of formula VII

(2, 5-di net hyl - 2H- pyr azol e- 3- c?ff"boxyl ic acid
{2-fluoro-5-[3-((E)-2-pyridin-2-ylvinyl)-

1 hludtRERZEY) eriohb@iE Jﬂ@][ﬂ#&&%bft@é&wﬁﬁﬁa Cauumaw @s‘é:) 'trfén%é'b@am Raman

anor phous state as wel
o Bt aasem g A SRR SR SHDTSGHY FEFARGE aesence on
cblapnnmmatmal(iCHe highainteositgr light dorajtions) eandr physical a:fd timemical storage
f@ﬂabl \94 ng: X-ray powder diffraction pattern (i.

X-ray diffraction peaks at various diffraction an | es
(2Q), TheprelymePhei anorRRye forpapfdheRgationsre gesfgralngubgiantially pure,
f ﬁfeaﬁlﬁgjéﬂih%nyr@fﬁﬁIb} adSrphdug Forinedf &R chp@Ithif R | BEiudds less than

%%ﬁérgp Igﬁsctﬁganné J gw rﬁqarg@r Ileggﬁhaé a% os BIGIEr bg\fe%gﬁ ﬁ%n? ?/g/o by weight of
| inopuritiest abludlnm whﬂmbmonphtoeamqplnaya &rmgoithe cemppgndn
Har rmmTﬁéltéoRﬁ fcfnlng'& tikd Qhasélﬂt lﬁ\Fb‘ﬁthy mhil %hsro Qﬁﬁ%ﬁét@?% a mixture.

and chem ca ora
o BRER B PG e ABPTREoU Brma! PR pIsEHAvatiap il have X-ray
pdﬁfaetkahie,aks czsdcteristicalf bychpti the, polymarphs gnoﬂercqunmioymrqﬁpresent in

0 f . .

e RLRIE 58, 205 BRI Bl TR gobyer oy iracin
pPaifest BBl i§ ajcarvelutionad t'!?O)é-f% (e @F@brrayennéggr fetsﬁ@wlr@%? fhp substantially
V\lﬁurﬁfbblyﬁﬁf)rphg'purl ties, including other polynorph or

anor ph olid forns

2o S Tofoo SR K% P B R f b compoun
npifoumuda vnm i prvidsg. cFrorrpdalswmqbgh&tlaW@polynmpram hEs@umwder X-ray

f QiR (F*%Rd?%@t%é?ﬁ‘kodw&?éﬁ?ﬁh@ﬁea%'a’t duﬁ%\éﬁ‘on&ﬁ (28) of 55 and 28.4.
diffraction peaks characteristic of each

pYlelERAtiayErs ReVEICTPA FoFp h bRk £ 53%%‘?@%5‘?9”3“]9 tf‘?l geaks at diffraction
mhodlesr @0) B05.5e%8/T1.2,and 28i4xt Bved rodre tpadiciaryy molymbsh \Foin | has a

ha)@DEba &WQ:QEPP& r{qqp{ygéafkg Egcﬁé‘? g ?ﬁ%és (%Q) %sgg]itlahfthé same as shown

convolu
ctr '?'@59 dAd ﬁ%j moge Raﬁ@U'éUb PelymerphIFPYn g chargelenzed o) BRampp spectra

paésreht@uyafesaﬁq@uégmm wDHbMQﬂCIOh' c forms and one
armrp

or ovi bt bf b Bomeetfo SERRR G 5 H5Tabh St oo age s =

hBXRE prttece comprising thl péakacti difffagiiXRiylep £2€) eaf 2.1 and 16.7. More
C B%dlélzn&lﬁ%‘?ph%ﬂkﬁ nak a‘ﬂ’b(ﬁbrp'éﬁérh 95]11&@91&% ;ge?a% at%f ffra%t|<§1 angles

rt icularly, orm |
BRRDOY A | ord: BTl Fyr S RNGAaTY: RAUEREN B IThas a PXRD
apgteds c¢rafdsingf thd pdaks St Tjffrddlion” anglesd(28Begkentiag theTednge as shown in

p?irﬁ%tje% aé!n%’mongJaMgBérgﬁ Pg‘%&f’ ?rl‘fi% Irl]?sagl?%%%tel??ééow 8 rRaman spectra

eS@éh‘ﬁ"ﬁtﬂeWamﬁéS ghoMp inligwR8Gn in Figure 1A, Still nore
parti ceb@i liof tHeQUoMPBUNA bf E;%ma i lgaeln@tamélwuz&pbmmr@a and has a

?@ZEB Sa@tegnt E:gm&%igr’ig %é %eglys at g ffrac%ﬁ a%sgleg (%\sn o# @4 r%u££4. More
particularly, polymorph Form lll has a PXRD pattern comprising the peaks at diffraction
angles (20) of 6.4, 23.4, 25.0, and 27.3. Even more particularly, polymorph Form IIl has a
PXRD pattern comprising the peaks at diffraction angles (20) essentially the same as shown
in Figure 3A. Still more particularly, polymorph Form lll is characterized by a Raman spectra
essentially the same as shown in Figure 3C.

Form IV of the compound of formula Vil is a substantially pure polymorph and has a
PXRD pattern comprising the peaks at diffraction angles (26) of 24.5 and 34.1. More



Form Il of the conpound of forrmula VIII is a
substantially pure polynorph and has a PXRD pattern

woanprugiong t he peaks at diffracti on angl es (2€rTmB2005/003348
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12.1 and 16.7. More particularly, polynorph Forml|
has a PXRD pattern conprisi ng2t¥he peaks at diffraction
angles (2Q of 12.1, 13.0, 16.7, and 18.3. Even nore

pﬁ’é'rﬁéuFaH}/ aﬁcll%nor;fhoi:é(rﬂpf\f’haf QrF‘RFid PQ‘%& @oﬁﬁ?@ﬂgpﬁ& L85 at diffraction

rs g}p ks diffraction ang (oé%
e@lséﬁﬁt(?%)lq 92 Bn-& ke %&d Uhbvirren o aﬁn@'aj‘)& Polyfmorph Figgp &V has a
PRXRD @hitetsi bommprigiag Yeyepks Aatifrackion argylesh(28) a;ssmualg/enb &ayhedas shown

|&rpqg e %E f%tllla}no?g' ?%péd(l:aglk‘pr)() Mﬁphﬁ% AR cﬁg}%\ﬁlﬂeg by EQHann spectra

sefsentiatly thalstpe pushowpdn Giawedh. &ven mare rartPMRﬂy p@!vmrp'hForm IV can
COUTRHarstdibled B\arPSRESof %Fysfél i rfgcén'd@lﬁeraﬂ&' éb‘éut(ﬂ@)"c afa §ca‘h rate of

d "My ] LI
PR el .o T P e e B e ahes 8 PC tHérmogram
aes;lea!mll;( th@):amé asshéwn BFidyre 26.. 0, and 27. 3. Even nor e
par ti cpbary ththé’e h@'af Hg&g@ar il 'is $‘é¥§os@anf£ﬁ$@ d%%oly%(bh and has a

rising t action an
cBXRR Rty canpEbiag, e 2eeKEhBFIAGIORIAgaee. (B (2D o vor
ppdrtidutaal olyyhorph oo had a PRRDphttdrn tempsHamy atad pakzat diffligtian angles

|1
SRR R R RCFA7. 2 % B B Eor MG YRR BN, YPPreh Tolth 918 & Pxo
spditeraeampiising tirupeskp ot iifioaction aneipsHae) esseitly ﬁ@tftaélerﬁs shown in
gg@g@;ﬁd nﬁllltnlﬂﬁe &ﬁ&ﬁar@t pdWbdrprAtdrn Q0 i B ferzeddy #Raman spectra

| cuI rly, polynorph FormI1V has
aeﬁfﬁpilﬂ”bﬁ‘?ts%’iﬂ?]a ﬁ

15 e peaks at diffraction
angl esFér&blp obfhe ltamﬁqundlbf ®rm@al Vi is amabsBhiidlly plrecpolymorpd and has a

pﬁkhbcﬁgt@{n %(%me:mgh%w @Qaf%t”&.ﬂfr%ﬂ@ﬁsangbﬁ’)@& ?@B%%ﬂ 25.2. More

i'sl ng frac
ggxﬂdaﬂw pq}ymcneh e I §ass RO Hafterfg&Pf@szﬁmg @?.Heﬁksn%r%ﬁfact'on
paﬁdlésC(lzb)aéﬂ% 108! Y3194 2B NEvel nioste paTacuAely SdlypetbhiRora la has a

AR pRRSR bR RS bl F BT S o ol i fies shoun

cmcriguee @k.i zed by an onset of cryst aI nel ti ng endot herm
at abogtmlib&s %@c@hr@n@%@fbrrﬁ@é 9 a L0oR4ntiRG purd r@é)h and has a

CRSRRtar Gty 419 piae EtFRRBT abglet el ot a2

Fpartieiiarigf péljreorpto Fpowitd had af RXRTU batteu chmprsaswm the peaks at diffraction

SQP ésa(gb 6?'1'0 Wé ezigpIOIaXJTgé ? hE@éﬁ%é}Qﬁbaﬂlc &@-{-«Sr IEbrm Ib has a

fraction an
aﬁa eratjern lvemensmarﬂ@q psaka Al giffraglion pralesHi Wﬁ@"@”%ﬁ% S%me a5 shown

P?ﬁﬂf?glﬁélt?Ae Sl GEEPEIISHIATY, bch}ﬁndaﬁﬂ*@maﬁ isthhbifat@eicd ®P a Raman spectra
and 26.0. Even nore

?ﬁeﬁﬁﬂ§ﬁ]ﬁ)‘5§me§%f@?}9@%ﬁ'9‘ﬁ8§é V has a PXRD pattern

corrpr i Fomylla dfehepenaipourt ofdorintile Yt is @rsubstentiely gupsspolymorph and has a
eHXRP! el ny cérﬁ}:ﬁsﬁé‘r{ﬁ’e "ﬂ@ak‘éhéivﬂfrédﬁof 'aﬁﬁlé@ B of Hold bnd1@2.8  More

parti cul ar aracter zed
P o poY EorBs SEITE 18IMES 3 PR ke SOOI | RepiR poditectin
Senglén(2e) dfal2@f 16.012200 HrmDBmZi BienfraorenparticOirly| polysmqaph Form lla has a

S%b%&érﬁ'c'o%pr&Wg%h@ [%é{(g%[ mﬂ'agﬁgﬁl ah@ec‘s ée) essentially the same as shown
in Figure 8A.

Form Ilb of the compound of formula VIII is a substantially pure polymorph and has a

PXRD pattern comprising the peaks at diffraction angles (26) of 14.3 and 19.0. More

particularly, polymorph Form llb has a PXRD pattern comprising the peaks at diffraction

angles (26) of 7.9, 14.3, 19.0, and 27.0. Even more particularly, polymorph Form lib has a

More



PXRD pattern conprising the peaks at diffraction
angles (26) of 5.5 and 25.2. Mre particularly,

weoabosrmsseh Form la has a PXRD pattern conpri si RQTAB®E05/003348
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peaks at diffraction angles (26) of 5.5, 10.6, 18.9,
and 25.2. Even nore particul &y, pol ynorph Formla
has a PXRD pattern conprising the peaks at diffraction

@g l{‘%ﬂ) n@?@ﬁﬂﬂeadegb(s étla@"a% a@%ss(%\’ggsénﬁallgiﬂ%‘ga%e as shown

VI
SI[] Egug@(ﬁ/i ﬁt!ly‘no&p@ﬂc&@rly ROl pRPA A Asis gth%px @ Rgman spectra
Cé’é%@lﬁtlaﬂy g sdnhecashaws incrtigugd §d.r act i on angl es (26) of
nas.a PEIAmELPTReRR eV Rls  B0eaaRaD byetiolinetinana e
aP§RR pafter6 )comprisi@. the Aeks at Qﬂrastloraﬁ@blease (28) oE%ﬁ andr 6. 2 More

PRdidufhY, at§o||y)horp‘l’ioikéﬂ‘:‘ioﬁIQ thaf I‘érlf%ﬂatgtplgtgezn @om Eﬂg RfAd pBAKS at diffraction

I sin pea s at
TR PO Y1 2D B S8 B R0 EH HOR RETIRL ALY Fopy e has 2
PRXRD @atten tomprigiod Yrepepks #diffractidn arglesh28)xssentially ¢tk daynezas shown
R@rﬁ"@ spgctra essentially the sane as shown in Figure
7 or of the conpound of fornmula VIIl is a

subst ahermdily &f tha gospgin Bua XHds B subsiantiivputsofyaiorph and has a
CPXRD | fatted Johfbnﬁ@@lﬂ% pbakd i fdirRadtib® rangegl(@@ &f2e63 @8 14.5. More

12. d 22.9. re rti c
Gty B R DR e & TR PardlS it BBANG 4 P pt et
aanglesq2§)265.8014. 5,22083 an$248. Benomorarpdrtigdlany, p@xreqipinbere llib has a
pﬁklﬁb QHheRn l:c)fnpn@ﬁb YHEOFSe%I?s thifﬁFch@'l Qt{b%s%z@)gg@nﬁﬁgtﬂ?é $hme as shown
r|S|n eaks at diffractiaon angl 6‘%3

e's?s g ajl1gy S(t'Hé‘Ecg%u?ért'ﬁlga@hB?/\W?rH IEPETPM”E’ ,&h "Bgfprzefihy @ Raman
o§pdcheeszsontpditne sarhe d0showh m Figurd 11G a substantial ly
pur e

P ks Bon]Fe Rt 3ﬁf€@€f@f“5‘£‘*‘i§ﬁ@ S o il and has a
I\/BXBDpf@ﬁ?chmeﬁi"}Q ﬂﬁop @pHiffrasHon RpOleRa 26) op R and 32.5. More
Padri@iany CoolRiorsh Petmt Ve r&eaaklsxm péttérf—n roambnsmg N8 PeS at diffraction

pares@?saéw 145 188 9rbr N 8y v B8 EPadbPpye) Form va has
c BXBPipsitery cctrhnflsqnemespaaks dhidiffaction angless(Ag) essenfidiQthe same as shown
eRSERirk all2ky éth%&@'ﬂ%n@ﬁla@hQmer‘Bh FHoRH 192 $As a|$tdn§ét cﬁ‘%ﬁydratlon
parttcul arl 0 orm IV is characterized .
Rame%é\&%qoat g%see/ﬁﬁq' an puset ofeerysiplenelfiog spdefperm ft @Pﬁiﬁ 123 Cata
O&canFaternflibicg wfr nifee.cStdarther pofyrnfoephnEdra VA Ihks iasDSC thermogram
i%%%ﬁt%'ﬂ# !hgl %’K qusrh%wg% %(ng% and has a PXRD pattern

raction angles (29) of
24.9 aﬁ@rrre\@ of themsmow of fesmuta Vil is asabsjangalypuregionimoranzand has a
hP Rg a&E%P dbﬁ‘{p IR e PRkt St ABFrddAsh eﬁ@&s w; oflitbhr &t 329 More
P o A 5o ke L ot
camgws (@0)od 11.5,e19: 2k 4, and 339 fEves moonpatiqylagy, pOYQprph Form Va has a
e?ﬁﬁﬁ é)'aﬁ'érh Xor{ﬁfgmgg’ﬁgspéﬁs ?l"bﬂﬂ’é’btlbﬁ‘aﬁdl&u(bﬁ é@ﬁlalﬁ%é@énﬁgbas shown

IS a substantially
plﬁ‘r @glﬂgﬂyﬁmgﬁ TAe[E Reficulgrly, polymorph Form Va |s characterlzed by a Raman

spectra essentially the same as shown in Figure 13C.

Form VI of the compound of formula VIl is a substantially pure polymorph and has a
PXRD pattern comprising the peaks at diffraction angles (26) of 7.7 and 26.8. More
particularly, polymorph Form VI has a PXRD pattern comprising the peaks at diffraction
angles (26) of 7.7, 12.9, 18.5, and 26.8. Even more particularly, polymorph Form VI has a
PXRD pattern comprising the peaks at diffraction angles (26) essentially the same as shown
in Figure 14A. Still more particularly, polymorph Form VI is characterized by a Raman
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PXRD pattern conprising the peaks at diffraction
angles (2Q of 6.8 and 14.5. Mre particularly,

weoabosrmsseh Form | Mo has a PXRD pattern conpri sPagiBives/003348

peaks at diffraction angles (29) of 6.8, 14.5, 20.8,
and 24.8. Even nore particul affy, pol ynorph FormMb
has a PXRD pattern conprising the peaks at diffraction

?A&%‘cféf?sl(s%ﬁu)anﬁﬁé%éé’ééhxwﬁ me;.m@s ShO\Nn 'n F' | our e 1

. nore particul arl
chiar acTis AmgeoyS sk AOHE 5 AERY I 96 P ATRPRgfEexbiing
as behoweaki a1 diffragtisreanylk€.(2dy ednging \ano4 td 402 witihagd anynek thd sharp peaks

f &%}Sﬁstwo% f){st%lllﬁéjgﬁﬁ aMBHe%gl’t%ulQ@{( ﬁme%?Ao}édHP rs%m?@%hg}gg‘tenzed by

I SIn I‘ ac
ahgyings F(Xf@ Pﬁﬁtﬁmﬁsgﬂ'ﬂw&%”@ asl\?ﬁf"én idniqureciPaEvgn more particularly,

pmbydm;fhbué:%rm ik \éhafaaerizad F%P@H%ﬁ{ahesrp@ctﬁéoéﬂﬁrrfb@hg@hnﬁ%aks cm™)
peaks. ’ﬁlt hdl fraction. g:nq% fﬁ 29) of 13.5 .
afitpeRigEhe game as Rhown | arly, polynorph Form | Va

has a RX80 fprat ofehe c@m@pmd sfi fagnuih @l paatesas at misfiufef comprisiogat least
a%'o?%me(fﬁ@wnﬁ%%ﬁ‘d“fohﬁé by MYrrmlﬂ'Fh %éﬁ‘ﬁs 2R, BhOWR 15 Np Fij=g Hl?ﬁlla lllb, IVa,

12A nor e partl cu pol ynor’ph’ Form’l
aMa.oh<ae aRemerehsHE M on endot herm at about 63 C and an
onset Bcfrmdbryi—ﬂtcﬂhhd'l&ilﬁpbm of @t asimsad subktantialylplide Pélyradrph of the

pocf )}J%Unor ‘?{tf ALY ?18, \9& P&a r&@% ﬁf Fo%% IltJ ar{dL\ylt Q\%rhas 21 PXRD pattern

norp gram essenti
t mmman@tha@e@ﬁ@t\ﬂlﬁtanthnuagme% 29Pet. 12F9cﬁﬂf’n1 8 Mprqmélcularly polymorph

CP&FHIQ”DH?Q Hak afP@(RMaﬁeMc%brﬁslr@ tﬁ&b@dkgattduﬁéduwn Er\q]] (29) of 12.9, 13.8,
at%%/l ?’Pfg%gl oﬁveﬁnﬁ‘P@sp%ﬁ%q‘éf pciyg'n %% ébrg’z Wﬁrgm pattern

pamﬁpnsm@ the Ipyaksbdiffraotop andles (26 \assérdiallyahd>dR® gsahowen in Figure 16.

conpr i

%erfgllo% p?@c%gscea "i’}lg%t%é %E@Feh;h%?rg&%ad??cﬂ% grﬁapoﬁﬁds of formula |
pWP'?‘?réfepll*Fefﬂb Ak Megulaips andixrnhibiters ef HVOF?M'F%%? nd h???e compounds,
p@%hﬁecﬂﬁy tké bthadd d>fQH:iLé ;ﬂé@hﬁﬁv&%ﬁ, aRSBeful dsahii-ndidy@ned®ents and
as_s [ re par.t | ar -
ot SHBIple A" pde i, oA RS orih A, tpys roiing
etseatmernits for andes os ather diseast® apsociater willr eelluaQrolifesatipn\/mediated by
of,ro[em(,nggggpound of formula VIMis a substantially pure

and has a P attern c r t he peaks
DT e BF g wirapisn pocsrdg o B P1aing Propgiegt 3 5 cefed
palicve.C Bitaatirigymatpxddls rtioe pyimthesis rof hichase aotstieEfiqaily tescribed herein or

Cﬁ’@ﬂﬁéds\b@gre gé'ﬁg@ﬁ)a&%hsg%d %‘fefr RE 1 ORHRR %rﬁﬁer&%@)ivgﬁable or can be

ven m)resgar I CU

DWW Hﬁ"gcmemoe*ﬁ krawn fo B1RRe 9 ardingn, sk rip thes erig ¥¢p{@ln synthetic
PRBMificatidns ehalyfoe A6kd Sdtording Ecﬁﬁetﬁ&&)farﬁiﬁﬁwmbséﬁ df yrdinasy sklethe art.

as shown in Figure 14A. Stl% RL e particul arly,

pol ynorph Form WVl is chara d by a Ramanspectra _
essent indhd gxariples slasasibegsbeldns wnlesotheryise indicated, alfiemperatures in the

apmsAR R cripBsiaBin {difes CRRRY ahd AIOY b Péréentdgasan b ht,
PXRD patt%rrpn exhlmb Jél r?g a brgg;é peaﬁg at dleé{‘rrgca?l 0?1 yweig

aHyessdndiestes ofnsiieng from 4 to 40 without any of the
shar p yanks stitingambieralsand otffer aeagepst wérk | puechbsednirorivorosmercial

peﬁptpiie%f lsﬁ't,rhl 3 Alarﬂ:ﬁ ﬁ%fe&%ﬁ?paﬁ? 5m4n§as?§%ﬁ\ﬁés% Ii_t&.?gndol.}/sed without
further purification, unless otherwise indicated.

The reactions set forth below were performed under a positive pressure of nitrogen,
argon or with a drying tube, at ambient temperature (unless otherwise stated), in anhydrous
solvents. Analytical thin-layer chromatography was performed on glass-backed silica gel
60°F 254 plates (Analtech (0.25 mm)) and eluted with the appropriate solvent ratios (v/v).



having a PXRD pattern essentially the sane as shown in

Fi gure 15A. Even nore particularly, the anorphous form
wOowhasact eri zed by a Ranman spectra conpri si ngCshB1005/003348

peaks (cm 1) essentially the same as shown in Figure

15B. A solid formof the conpodtd of formula VI

exists as a mxture conprising at |east two of the

5 f OfHeQ@éd%QnsswéﬂedasgéVe% hﬁb@il-dfé@[n%hl \95Br6ﬁ%n{olag'réph¥l éll-llbLC ) Fsthin-layer

arFBFOBﬁmgaPPMFh@ B (A TisReg 2 g Ryothp SaRRUmBoN o sfalting material.
VIThe TLE pates wesd dsitalizzt by Up uphespraimotybdip Bcidétaih e icimgeinnd
sllf f 2:1gHlhl\gllIillsb@&\g%ecﬁc&ﬁ%@oﬁnaxériiﬁe‘? m% rglﬁé)r{t%g Hek?ng %}%OO MHz and
di TGMR spasia wets régorqezes Ptz pNYIR spectErgobtalosss DMSO-d or CDCl

10 p&bhtu&ﬁl(@bédéd |@9bwwu{gfbhl5%fmﬂ e rdiéiénce sBXEEA I@ﬁié Sdrfland 77.00

B35 b5 56 a0 b O, M5 St s rcos

pd/IVlyermmeph miEtiplivitied are2epraied, aheRDvipa bbteeviatiomngoe iusedigs + kieglet, d =

p%lﬁﬁetaf SHplek rrﬁ“r‘n@l&blé’t‘r’tﬂl—eﬁ?éﬁ% d, &RSLRMubRL b¥adubiBtsS& B doublet of

as shown in %ure | owi ng l_&r ocesses

i RIS r%‘i”@"’lgﬁé’ PRrp aher 9D, 8t repptgs B Zonpounds  of

15 f or mul anftarethspebtraawere vevefdet odsa PEHib!ERhed 'FT-IRISPettfometer as neat oils,

' r!alg I@r églregsy 8{ ﬁ% &?Bn:bg h@lglsﬁh%faa%?ﬁng\exh%%ﬁef A desﬁumbe([isr (gm*). The

prepar sent | nven 1 on

udeEss Braga Ware) abiaingtd vgehldaMS Q&@é’ﬁt sAlmeltingpoiatgeane gndowected Al final

k Myelthuats hitbgrase thin gﬂwmmyt(b)WQP[@@t mklgygtﬁioggg?rp% ?ﬁc@S@nm)
I hase
e Y BN L TRt B it i of e

20 neuliesttos dvasymezsed on alShinssles XRDFEI008 X-rey diautbseter equipped with a Cu

| ndiag 3L GEE opeRdtbd B ﬁ)sk\ﬁée:ﬁéiogdjhﬂg §a%1tptet§ %\(efeoﬁlé&wilﬁ‘g slample holder and

processes are as mat er

t Heensprtaded smepthghrina alpes slide- Syerg qnawaﬁ |the 6%%??1 Wisgj rotated at
hesoeprn and apdlyed desh angledofr £{oesoe roe-ee L@ 5Pl Withheol o4° step or at 2°/min

r%tﬁ etpg‘zess(’tfp li7 Ilrﬁlketdnr?%er%f)v@g? E&all Il ysgﬁglgs lN%?%l @?CSF I51)(jj:|lr%/smcon plate

are

25 sKqu baqlfglphred)@ﬂ an@@ﬁd afilthptéyfﬂ@tlm iQnernfi gkif Incthe tméll angreciate that

eraéjﬁééﬁ p@Qﬁ‘dh%Q:kB’) gwlt éhom%bllﬂ@%eﬂa%%bﬂatu@R/aﬁéBlllﬁlh@‘él@aIQfas much as 0.1°.
in

ety Nerede SHRTREOH0R BEGL £ VRTER als BeCToa FS having 3 powder

t edap rdiffractiers patterd leesehtidlly dbe sgme esscthatpshiosn imraegiven figure, the term

d egers@rﬁﬁhﬁﬁé $hiS i€ frlendto %h&onga%%g §ucﬁﬂ"frqerp%g§|§fﬁg IQEDiif i diffraction

wei ght ess I ndi cated erw se
30 stpﬁi"ﬂ?%ﬁoﬁ‘?aterl al s and ot her reagents were purchased

f r om careesCi taérmagtamﬂslmrésobtanwusa@ aAlsliier crble@blscmF lnstrument at

G%r%gﬁméteoc;f 1538%? E%r a %H] era%?re O?r}qé of 30§€§6d0 ué%rgrlz S weri,wglghed into

urifrcatron, i ndi

r dcili @Jwylnsr@t criigjbles tf@élwﬂr@ w@aled pRidf punaticeduwitfera aingle hole.  The

P @SdrdpolfdRIn8&SH Irieltf téthperAG8Mhind, where applicable, the onset of dehydration
35  temperature, were calculated.

Depending on several factors, the endotherms exhibited by the compounds of the

invention may vary (by about 0.01-5 °C for crystal polymorph melting and by about 0.01-20°C

for polymorph dehydration) above or below the endotherms depicted in the appended figures.

Factors responsible for such variance include the rate of heating (i.e., the scan rate) at which

40 the DSC analysis is conducted, the way the DSC onset temperature is defined and

determined, the calibration standard used, instrument calibration, the relative humidity and the

chemical purity of the sample. For any given sample, the observed endotherms may also



argon or wiwth a drying tube, at anbient tenperature
(unl ess otherw se stated), in anhydrous sol vents.

wéneadeyuswal t hi n-1ayer chromat ography was perf 8CIEBR20051003348
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gl ass-backed silica gel 600F 254 plates (Analtech
(0.25 m)) and eluted with th8%appropriate sol vent
ratios (v/v).The reactions were assayed by

hH?% foh?%%’Jrﬁ nlt 'toq||'fétﬁi.rn‘fen{1 %H?%ﬁg)r?\prhﬁeﬁw ‘r¥‘| o Withi CP thg ranges defined

er chronat
| CRIFjB ERNIIe 8 IBBVBRIRATE SIbHEARIt.ng mat o &l . The

TLC pl R&msn westrrivg Spathrh 2@éte Dobtdiféd BN asiIRG eNPbivied teingérd Raman
sta

di ' |
o3P Rl e ShB ool PR R e RSt s sous
188 aVRvisps IR apgrraperaic@ atié’6 am weSeliigth. NhdRdetpgertwas an Andor

aC@Dobﬁ@,legaglt,oaSwaQyﬁthG or CDCl 3 sol utions (reported
in ppm, u5|g\9 | orof orm as the reference stand

(7. 55" e T 5670l A G PeRRR A NS 5B B AT formamice,
3IHE2 mpay) tetrdblytrefurah]VIELS ke aresrdtisyl, Waa' encaseakbetys * Me’B‘d@e methyl, “Ph”
\:@g @ﬂgrtﬁil gﬁéF g@%er{s%gﬁr‘g@lﬁor%ra%rdr %ﬁ’@&é ﬁq@ané Jl@,l B%tétg‘,"ﬂ{l.@gs" means
t $qdjsime carbphate, a9y’ eneansy sadiugy adj@g@@dcarmate @edjwn dicarbonate),

OfNatptl thé&dns , sdﬂ!tum—hM&HeEt“Néle@J’irﬁéaﬂ& Ssodi@ﬁhumrdsﬂlﬂate “NaCl’ means

const ant s re repQ din Hertz ,nfra ed

ST Sitpe BB, Dr B osfVmier ks st Whiph KA néae Rbtassium
Spislesixide i @0s” ancansepatassiumscarkesatg BMepEl means methanpt “iEBOAG means
S QBH&M Betate NdgdR I mESHRO ﬁﬁﬁﬁsi@ﬁresdlf&e W Ps Um{ssdrr('r&mlsulfoxrde

1) mass spectra were obtai ned usi g C/NS o
APBEP!" means geatylic &'dﬁosz'Zar"eafﬁﬁe%?yﬂe@EtCEH %R |MT$%ameanS methyl t-
pbuty Lethies, YSOICIQ rmesahs thidriyBohi& i) [HIPOL ymédmg gHBsBoAad acid, "CHsSO;H”

W%*V,% gr%sﬁ)l oPitg?agiH fA%rtS1 .%é%’ér@cﬁucﬁh‘ﬁ%ﬁldéa I-ﬁgwdﬁgans acetonitrile,

f GHR aﬁar%41drrv@ﬁ?ﬁ@wamas measured on a Shi rradzu

XRD- 6000 X-ray diffractonmeter equi pped with a Cu X-ray
source operated at 40 kV and 50 mA. Sanpl es were

pl aced in a sanple hol der and then packed and snoot hed
with a glass slide. During analysis, the sanples were
rotated at 60 rpm and anal yzed from angles of 4 to 40
(Q2Q at 57mn with a 0.04 step or at 27min with a
0.02 step. If limted nmaterial was avail able, sanples
were placed on a silicon plate (zero background) and
anal yzed without rotation. One of skill in the art

wi |l appreciate that the peak positions (2Q w Il show
sone inter-apparatus variability, typically as nuch as
0.1. Accordingly, where the solid fornms of the present
i nvention are descri bed as having a powder X-ray
diffraction pattern essentially the same as that shown
in a given figure, the term"essentially the sanme" is
i ntended to enconpass such inter-apparatus variability
in diffraction peak positions. The DSC t hernographs
were obtained using a Mettler Tol edo DSC821e
instrunment at a scan rate of 10 C mn over a
tenperature range of 30-2500C. Sanpl es were wei ghed
into 40 m al um num cruci bles that were seal ed and
punctured with a single hole. The




extrapol ated onset of nelting tenperature and, where
appl i cabl e, the onset of dehydration tenperature, were

woabwwueteed. Dependi ng on several factors, thePCT/IB2005/003348
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endot herns exhi bited by the cg ounds of the invention
may vary (by about 0.01-5 OC Tor crystal polynorph

melting and by about 0.01-20 O0C for pol ynorph

d ghyfsiat i edarABR ¥Es-BHo-bRlteWd4AaR endot herms depicted in

t he appenced figures. Factors respgnsi blNcSQ for such

vari ance i got h of pleat i H th scan

rate) at \i th2e %S kﬁ:gfysm i &Y duct ed( ﬁ"éco\ivay

the DSC onset tenperature is defined and determ ned,

t he cabiNiraridagoie $450808g)disudigdived nSthUdiEﬁﬂnyCmPnhdmla (228, Kg) and

t ngée%da @té’s%uﬂuc%}b%h&% (?ﬁ ﬁ%?l |Q Sdc{éﬁ %«mn% ﬁ\e S%HJE H Pémg%rﬁ{ehg maintained

I'ven serve end
nays ép§odAfo>levonf cvfd@ﬁlnm@fZB i pissolved jim NiN-dirmethy!: formammides(100 Kg) is

I Edd&dgdggﬂt@{b? @dﬁgwm%gﬁ\% Féawbnttaﬁpefaﬁur}eessmdﬁfaan@@é 3@%5 efJaution: the
| u S ar.e ca 0

P EAHns stqteamity - CHTeBpon Jrwe i R dor, T k& e 4 22°C wnti the

Foaaciicaris toreptesd by HPER)Hihe snidare isctdncadoae toear sdiidios efrsodlum thiosulfate

%8' I@ga}lanli 'b%IaEéMFﬁ %El%ond?@'(‘@ﬁb B&Wﬂssagéd m“?ﬁereqﬁgé k@t \’VI‘RI@ the solution

ght™"sour lnvictus"NIR Laser gﬁ
7@%@%{?@%@?&1 %Q dee e is\rgiatechfonhgpur 2 %hwatef (683

r &gk uﬂdemnummspre%ltam sdlids bifd th& Sluiinois Iagwutécgfoemrzﬂoes; ang’C. The

p[??_ﬁgra%tegt%%e w s%w&ﬁ'%%{é? gﬂ\lk % gg).ngﬁrdéérl]eg @t NG nl]ugne(%\\/en for 24 to 48
rriaatns (e apd : 25 mvetht@amv'dee%W of WdOMWdQM% a yellow white
" B (gm%ldh\mﬁrac;ﬁhﬂy@f 8% BEHALC; KEt.sCU\Q% means et hyl

agetate, 1

"NaCH' neans SOdI um hydrOX| de, NaZSZCB ans sodi um
t hi osul f at "NQG " means s owkinkhdaukhit i de,

means trie};@ém ne-, [ : . "K
pot assi um y oxi de, "R2CO3" means pot assi u
car bonate,! " MeOH" means met hanol , "i-PrQAc" |

S0P OBYlaoRE M role Wgﬁgﬁ@%‘%&%% B8t (306 ko) and
Ctﬁtr@hydﬁzguran GHadpoan ﬂ\gndﬁgtfqmg aqitk (X6 Kg}t isd@arefullmﬁgyged (Caution:

“Eéhl Wﬁalg@dlﬂw biédpbngte Kﬁb)heéuse Cﬁﬁﬁb%e SBRBS. tNUnfdt\the pressure in the
chl ori n or a
SR ST @:‘O RS Effort. i kg T aded over 5 to 6 hours

amm;edﬂw d&a,ctldh@ﬂ&@wtumanemaﬁw e 22°C| he idipe isragiated at 22°C for 2
tQ46 Qdd?é/ @ﬁnﬂ ’cl%'k&‘f B@B cg%glgﬁl I-ﬂ:’LCFr'ﬁﬁ%l)?tht‘qutth carefully added to an

3-10do-6-nitrol nd Ni t roi ndazol e
K@§usous 89/uion o é%%.N?HQ%@ H%PEWHCF% Yeaelvae i 22 %ﬁfer) while the
aBsélutipnvetapesiurp G mainialnet @a2330N {attign/ CALdy evolveddlenitor the pressure

t
d.

W‘ﬁ Hh Ir%%% Ollhlé d’h&tﬂre | %ﬁ%&&; for H}g{lﬁaétr%aé Qﬁ{ltl%_laa/eéc%éﬁaraé The
f grgadmm@r (srwh?@)mth @na@nﬂlewsw&ﬂors of 40% Nﬁ%r(ﬁwv%ﬁ)laéld the layers
t BepakrRELt TR orgAPRYEH S eShcbfirabaRl 41581018 atreSifheric pressure to cut the
( s:caﬂume (t)o halg P ca. 500 L), then under reduced pressure to remove the remaining solvents.

The concentrate (ca.138 L) is co-evaporated with acetonitrile (1 x 224 Kg, 1 x 75 Kg, 1 x 60

Kg) at 55°C under reduced pressure until the final volume is ca. 80 L. The resulting slurry is

diluted with acetonitrile (60 Kg) and is agitated for 8 hours at -5°C. The slurry is filtered, and

the solids are rinsed with cold acetonitrile (15 Kg). The solids are dried at room temperature




reaction is exothermc). The reaction mxture is
agitated for 1 to 5 hours at 220C (until the reaction

wo0mmapleet e by HPLC). The mixture is then addedTaB2085/003348
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sol ution of sodiumthiosul fatf,‘a3 (68 Kg) and potassi um
carbonate (0.46 Kg) dissol ved n wat er (455 Kg) while

the solution tenperature is maintained 300C. The
Munded rréducsd pBiskub etd ﬁr@fdehﬁe IKQUETS3-Rldo-83HRfe-1-(MaRfaréfBd-2-yl)-1H-

i ﬁ*’ds&? & S% vﬁ?w' kg EPL%"BE“ST?Q%LF%E' are’

a,n\.ggﬂgjm oven for 24 to 48 hours (SG)C and 25 mm Hg)
to provide 74.7 Kg of 3-iodo-6-nitroindazole as a
yellowmute solid (93.6%yield wth @Jrlty of 86%
by HPLE, KF is 0.29 /Ex nple 2 : Prepatati g, of

3- i odo- Bf ni.t iy, 1- te+t r i@vopyﬂd&‘mﬁ vyl | néaszL

Met hanesnl ¢ - odo 6-mis 0 ndazole (74.6 Jg)

is dissofved in rret hyI ene chl orMFde (36/ Kg) and
tetrahydrofuran (211 L), and net hanegufMonic acid (3.0

Kg) is e Caution; residual sodium

D1 £ar bETAPE iy £ FOReRARe Y b BHBHORL Kb 29GP fng solution o
pR-amgluryedinen (31 hig)r Badisogropykttylahidei (5 Kaf, dBH'IEh oSy It@sphime (5.414

I ' : . .
?)hlé hﬂ@@lm%ggp{ofngaﬁm?eg 16§g<§ ' I§d qu)e?ral N t Ese%ﬂ%ig? aﬂg%%mxture is
TAdtaRLRr 12 & 1&heyss etl8d @t M@aqﬂ@m iszomglets b GIRLE). The mixture is
_(una? icholéd® 4fec§ddqe%p£5p§ﬁarrmg9kg> BYadbE’d—C)Tlhe tmeurm .gtaiﬁa%ed for 30
s.then ef. . a ous. sol.uti.o 9
e T NI Y e e
whoure  Theeresiitingtsiuomy is Bltepasl dnsed avith svateni(T i areldhesol@2 @@ combined
( W?’sbr%ban&l:@as' K) YR Mifdre lg@@iamrfortii'ﬁ% 86 ﬁn’ﬁt’ég &t $dﬁ'%ttfé‘:5n for 30 to

Xt ure 1s a at ed hour

L6 b ety b s areovasee with sajiien, ©°Glistmegpanol (2 x
WBQ h). aTheasglivsoars deied nta cacunh oléifolNadClo {81Rlrs<@d°caatt 25 mm Hg) to

! g%%ﬁ 63 a‘bte d6-n|‘EFQ§ é@zg?ﬂ’\d%-%-gl%%{) 15(}1e?r9r?y§ Ei{‘aer"i‘-%%g —mdazole
heope W%W'thﬁ}?}‘”g')d 88t HPREer reduced pressure to

I ExéMfe UhePréRiidioni BIY 6SAinEINES-2- p}?hﬁr_m-zivn\ﬁrﬂ/nhr(@t@h@?o%vﬁa%&-vn-1 H-
L) .is, co-evaporated with acetonitrile (1 x 224 Kg,

7 dgzole 1 x 60 Kg) at 550C under reduced pressure untll
t he flna\gmtol ume is ca. 80 L. The resul/\\ng slurry is
di | ut ed haégtonltrlle(60 Kg) and |k5<a|ktedfor
8 hours an\

' Kg)eFe‘ﬂ‘i*é

solids afe dried at room t enper at ur eunder reduced
pressurg o provide 77.6 Kg of

3- 1- hyd - 1Hi ndazol e
(20, SoRJFBRdERE Y BN SRRy Tisgarip €14, Ko) 1

Pdles_mmealn anacgokous solution of ammonium chloride (71.4 Kg of NH,Cl in 257 Kg water)
ﬁ@rgi_ étllﬁe;%yi(%ﬁ@;%ﬁdgx&' P bomadt! 39 kG Adaba GhdthE RIRAAL R tRed for 2
3toj laryirseat AP Cr (yntil e repetian jschomplptedy-HPLAD)) (Adimane) i pawder (ca. 9.8
(Kd) iKank réstichdid ekt Eomplets attatd Rur)f The itk iPineh @bél&d fo332°C and
el RRRaPELS Y A Ay it 7y e 27, e
f thrawgnilitemace®8s kajh (CRA(HKQAC)HR dalte BGiBsedgyithiterahytiiefaranx2ii4 Kg), and
A8 fifiatel it EShckitrated at 50°C under reduced pressure to a volume of ca. 305 L. The

concentrate is cooled to 22°C, diluted with water (603 Kg), and agitated at 22°C for 1 hour.

The mixture is filtered, rinsed with heptanes (62 Kg), dried in a vacuum oven for 24 to 48




agitated for 12 to 18 hours at 1000C (until the
reaction is conplete by HPLC). The m xture is then

woaalemdsteno 450C and i sopropanol (248 Kg) is ad#ediB2bn&003348
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m xture is agitated for 30 mnutes at 450C, dil uted
with water ( 1,238 L), and thelnixture is agitated at
220C for 1 to 2 hours. The resulting slurry is

f IHoh@f(G@Pc £Am§§%rﬁ\ﬂﬂg§1 th%Fo%e (5?75 kZ'of%ﬁoh?- Ef& ip?rfdinaf Hvinyl)-1-

e m X
ag(Pél?rﬁrfygﬁ’pWB?'zﬂﬁ 1?'d“‘g%3ﬁ{%ﬁ/@§e'3wq 8@ty efifark BYJiPLED. t o
9 (Exainplel beRrepdraticd®Es-Bfdnid-Bfleth-ardlind t he sol i ds are
washed with cold (cg. _LlO6) isoproganol 2 x 30 L).
The solids are dried a vactMifhovell flor 24 to 48

hours (500C and 25 nm HgF to B'fvi de 818 Kg of
6-nLtro-3-((E)-2-pyridi et r ahydr opyr
oAb Shibelibre Bl bttt ey [ oo e o
HFmi@lre oEirempbveded (7T Rrg praa alatumted_oiqueous ammonium chloride solution (2.0 L).
621@13}%};9{110&“@%&%? g@i{a{eq'f&'zz ¥t Yt FE kintirthd REERRYCLRDEEEE) HPLS).
6- WP trpastian mixfure iniien greled to faogy teywppratury fikered HyenabpGeliten and the
- Zittate)is SlAporatkazmder refuked pégdurd. STHH fesialie/ig @xtl’d%te%ﬂmth ethyl acetate (2

e R RSt B B BT PR he CButplideyert & Simee win ety

| ragetate 6ederThe Bgnb(ggd drganiccttsakctsard wakimediith iatee (1 9, dried over MgSO,,
agilt&r@ci Qfld fl‘lérso%tlérpls BomHiratedPindeTefuded rﬂﬁéséur& h?lzé %@ﬁgél %ﬁ'nyl acetate

nvg é 2&drmrewon

ngﬁ “?"P §hEopd %PTOGH tjug ?fd}'g'b\‘_ﬁ?t!w@t & %‘Pt'@lﬂ"sstoiﬂﬁ%wd@) 545.76 g of &-
Thogomm-2fuoreearimet($revs yia). 'HNMROIRMMZ, 8DAI; bierh:reade/6168 (i 38 3.78 (or
(Js 6 Kg) is added. The m xture is agitated for 1

hour at 220G, and flltered t hr ough d| at omaceous earth

(chaxa ple|Bq Prepanationof 4 S-dirgethylpysazglevh-earbaxylic gei dy dr pf ur an
(214 Kg)?, and the filtrate is concentrated at 500C
unter° egd pressure to aHvoI une of ca. Q5 L. The e

Kg), and agitatea—at—22
fllter(iﬂ ri ns8#@™Wlt h hepta:nec:r,|8 (G¥RE), drbedsin a o SHy
vacuugg-ouen fof'et o 48hours (500C and 25 mm Hg) to

concentrate i seQeagh:t 8@2 dl([}p)t gd WIt‘W%ﬁter (603

provid
B- ani ng- /1 h%é\% r‘nethyl CPyrazgle -5c carbo>r<]3§/|f:)acu1methylester
(tetrahydropyr a,mcz- I -/\1 H-| ndazole (91 .8%yield with

a purity of 95%3by PIC)© 3Exanp| e 5: PrepaHatl on of

5- Br onmo- 2- f | uor o- ani l+i ne 5)BHENYCEO0H| ugrg Mrobenzene
(698 g) is dissolvedoin 95%oeichanol (O O L) and IS
added to a m xtur enachnar on 3pgmi.gr (71 1 g)

t hl ori d ti L).
The 1 oREEHERRR A S B eeror %ELVWSE%%{“%%@“ crop-
( wigei dvet Achouesaatt 0°Gntoi 3 solutiopl dt%%yomﬁhﬁ)eihoﬂie in exdetiianoin(5.72 L)
md?éEcWe@ ih %nﬁ;’?ﬂ%s%’%ﬂ\a‘?\gl B Gﬁmugﬁl ot AbrbideSs, tﬂélr{tc@bﬁdcemperature

t hr ou he fi'ltrat aorated
ré Vﬁ’r @@g%dr %0°CTH¥°H!§¢ @dditiqngis ernwaw dept widditioneis igtrimental to

a@l@r@écﬁor& ZTH_?)rea’rHﬂdn WtuRd is GHrrde)at 81D fc%rhﬁ hb@y 9C§ncentrated HCI (2.1L) is

g? oep(\Ts?_f\(/eer lgo%gsg%,d"ﬁicg{hsg 1))(% an&;e'er a‘gte guqﬂo%t tﬂZ process, the
Wa"etérmﬂ temipetaturahever éxckeded,20dCi elydaxiae mvthitdratef (it 21 &) Bchdded drop-
a%e W@ve?‘%_ﬁédrsogt 6“3 tg%]ecfeﬁ{:tf ﬁtnggt{.u%ndeﬂry crbﬁt%lﬁ%gqrée Fddition rate, the

pr essure
fierpa! é%!ﬂﬂ,qfatﬂfﬁd'érmﬁ"t@'ﬁed/aBF?IW@t@W 3tj rpem Heropesaturg.  Throughout the

pbﬂa\ééééeth@“lﬁtemél &nfferafre never exceeded 24 °C. Upon complete addition, the



bronmo-2-fluoro-aniline (91 %yield). 1H NVR 300Mz,
CDClI 3 ppm 6.85-6.65 (m 3H), 3.78 (br s, 2H). Exanple

weo:2008roagran at i on of |.S-di net hyl pyrazol e- d- car BOXgB1005/003348
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acid ' " NaOH_ HO a. Synthesis of S-nethyl-pyrazole-
d- carboxylic acid nmethyl ester3®iethyl oxalate (3.4 L)
is dissolved in acetone (1.84 L) and the solution is

%gﬁﬁjngﬂ{ugﬂm nl% tg OXI Jﬂr E)? Y§ ﬁ%l.ﬂg %t @bea\mctﬁ déjlg lFﬁ) @%’\d the filtrate
aﬁm'&ﬁeab%temqfﬁafﬂg}lce@@f@?we Thf bud| h% GenceHe@teyis 6&‘&%‘% W'“t ﬂ@" acetate
I Abey axd wht@ﬁﬁ@r@tthb" RixBR0iB lefrat RS SndeNE R9SHs %Ewééparated The organic

f
3’8%}, I%ﬁ?eda?v%rd\ﬁq% I% g{rgr(])ci; ﬁ\t | Vz\ieptég%%?v%ﬁ ‘Pﬁd‘?& r&d%ced Jressure to
s priovideeZi 6 4 Kg Of H@ethyrpyeolérbaboxylio acemethpesier (HCY. yied with g purity of
' §59@d¢$ﬂmﬂrsgamm Lo 857 P Ss) . 809, §)02. ghfg g egction

m xt'ure. r oughout t he terna

{enper BiSIPEerB Lk SRERE AUGo9 SaeoR et PRy ester
monohydrate (1.21 L) id %dded dropwi sgci n over 5 hours

at Q0C to the reactien Rixt {2508y ggnt“f I'ling the

addition rate, the intergal DMéﬁ?i@raatu eIl s nmai ntai ned
approxi mately at room tenperature. Throﬁ'@fhout t he

pr oc es8&-methykpyirarotersacarboxdimaeid atethykestas (68 Ke KoXe dissbid in DMF (8L)

O&dowe%ﬁygggﬁtft(@o 6}_‘?% tab@ef&i dFoB@fs@SN'o%H“Guré@ xbutg.© Tr% reaction is

Xt
T piolera e (SR ot BTG sl BHEG b Bt Fo that The intornal

I Rehiperatirg BessShtt @xderd 0IC. Al RApReNiddAbE, the nthitliretieHeated for 18
mngy{%?qtglay&é @;&et %ttgiee l%éhe%ﬁ%? %%r}‘g rc}/c\)/amt temgéré’t}uée élluted Wliih '%? (3.4 Kg), and
Teaoledrigyaniiae Haghy ek solion of e@eoueaZB%/g@mmummydrexlé@l (8.@akds added to
t ms réa‘%hé/rﬁmxﬁxré edv&v%ukgndﬁk réﬁﬂiﬁﬁ %&tlﬂé %ssi.%@ erQSFPIBQr‘é' fHBted with

i d
s A w@do%ﬁré%d%{tﬁctsd CATiEa Moy aogeparaiqd i organic
BQQHVhézwaéB@ﬂllw&h pater (4), 9ded over MgSe), fi Itaeds and 8ortdentsited thderfreduced

( Ereééu %wde%énlghi%f% ?E Heth?f—%)r%k@%ar%lﬂzﬂ:?oemethylester (69 %

dyélg;vgla,gypntg oft90d6 %Hﬁlﬁ) &8¢ erudg Brog.:cﬁ@ us) difegtly in the next step. H
dNﬁIR@OUMF\zlGDCEMr_pn(%ED ‘Ialﬂds d11ve(t3lwb seds(aan &),226Q3 H) s)i S

added d:ﬁogt\ﬁn ogﬁ g tbl I g_?_c b IT e reaction is

exot hef-mYE"EHY g Ytpygﬁ B 87?@'{2%5 sul fate nust

be controll ed so that "b > i nternal er ature does

not exceed 900C. Afty | .61 2dq] the mxture
is heated for 18 hoﬁr an”806€—Fhe hn)i\ya)re is then

cooled to roomtenperaurca; diluted wthew;ce (3.4 Kg),
and cooled in an ice bath. A solution of aqueous 28%
amTDnl 8 aldwdﬁmsyraﬁale( Befbdxylic Ridanetibsted (3. 11EKd) @oatide®® an aqueous

ture rs esuldl n r
£ 8 utlf% oﬂgéf Sso%a:m E\{déoéldﬁ:zf (}] ?ﬁqé‘# '@1 rg?ctll'oj? je[axtﬁr)e lg s([jrre%dat room
weemperafute for )18 hewrs rand castkd ta§eC.t ﬁenqeawdshydmhlgaq)@mcat%u is then
Th&ieR rt&ﬁfl’é' r‘éacl:ti%)f %xturé e ?%oﬁ]t:ste hrﬁg%ﬁﬁtmé %ék sIG’rW Rdtirred at room
r
pregggrg&é e o5 1%1“8‘0? dghesmw%a?we‘ﬂ 08 e ﬁ@'ﬂ%re 95&? G water (500
dmCpehddnedi it a #adudmrevehipt eShctifs (76 4fid 25 mm Hg) to provide 3.8 Kg of 1,3-
dimethyl-pyrazole-5-carboxylic acid (81 % yield with a purity of >97 % by HPLC). 'H NMR
300MHz, CDCl; ppm; 6.63 (1 H, s), 4.98 (broad s, methanol), 4.06 (3 H, s), 2.23 (3 H, s).



10

15

20

25

30

yield with a purity of >90 % by HPLC). The crude
product is used directly in the next step. 1H NWR

wGOQodekza876CDCl 3 ppm 6.59 ( 1 H, s), 4.17 (3 H, peY/IBRNBE3348

(3 H s), 2.26 (3 H s). c. Synthesis of

1, 3-di nmet hyl - pyrazol e- 5-car bo ‘i/l ic acid

3, d-di net hyl - pyrazol e- d-carboxylic acid nethyl ester

(5. 14 KPteinstivd@psbsis@f AB-dRABIRMYfazSI8bLEa Ry e beid 0%

sodi um hydroxide (10 L) at C. The reaction m xture

is stirred at ,rgom t erature fosc 18| hours andHa@oIed

to QOC. H@Q\noeot% te !Eﬁiﬂ"bc PR M':Q_.L)Hd',s N

added to thegreacti ofgdreeku & n nOMes-  The

resulting thick slurry is s irred a(f oo?ntenperatf”ae

for 18Etﬂ§]?rr4sdlo>i%0§er9?e)fk%5 |§8&o%dft6£tsﬁﬂt%g of ﬁ\ﬁ IW@ra%fﬂE L‘?‘?ﬂ ethanol

are was
drbAnd Hpates thBeQ Fsfor 7B hevrariey PE‘U'%W%—I@}”WS““%‘P&/? 6'@“3@3"8’3’”20'9 -5-
Kgarb&ylﬂzan emyréeﬁe.hyl pyrazol e- d- car boxylic aC| d (81 %

of HPLQ). NHz

,...\_. Ly

o) 5 N TR 1 -
4 06 (3 H, s) "23‘{23 (3 H, s). d AI ternati VE3C Knt heS| S
of 1.S-dinet hél py¥-tzol e—S@CbawﬁJr@xyl aci cﬂ

Et hyl - 2, 4- di oX%ya rate Kg) |s ad ms ution of
met hyl hydrazine €H) irf R2(L) a 8t&Hto 600C
for 18 hours to provide th ternmedi ate

oo LB PG AES BRI 6 RUSLRLAN! SR Shetae (1,150
-ty oyrigirie, G94i migtamy | MW £:5Imd.) add dher $nbstiamiidwarmed to 35°C.  Thionyl

ch%ngé (ﬁi)trhw is add%kf irPdRl B ARNRY %A fe Wl‘}e(lssgrrrgd @r 1iur at 35°C. A
di ssol ved i'n et acetate

9.0
RGP 87 BRSO ST QAL A et (R0, e 6ed rop-wise
3L hduri Thy teactioh atbitute is(Hiffedrio) 18 touestd 88°C, hocdadetd rab temperature,

%llgfé e\ﬁlthagmgt Q:%tagg E‘SQ)HrrgL)f L?Z&lgljé{ E?@Pfrﬂi d, aa\hd :ﬁ%og'yers are

ro-a I ssolve

eteRgratedc eifﬁtasuwsdﬁyﬁus extacigiiwith eihy gosipte SN @k, fnchtbe rcombined
T&garrcelayérs a1d diibdéver ﬁlgS©4 Siltdréd, amb éoﬁ&enlratebfaudé‘r réHuc stfidssure. The
(e30]0)

(88055l SR REICH R o et bl B0 . 3B ave
amter&de\pmhad wiih 10%h ethﬂ@aetetasn hapjanes {260 oY), raad deiet! injatvhcuum oven for
e{éqlé/clursa@@‘tca&% 2(55% I-@- o pré\mé 54“@) g{:&%r&ﬁg6ﬂﬁ%n'§d|methylpyrazole-

| ayers are dried d,
SiRERErEd RS Ealtde wwégg (ihere isaidyal steing mptgrial, this can

Stid refr@ded Wittaa satlretel @odioh bi-oAfoedtdywhshac &1 AMR B00MzpIGANESO ppm:

(f‘ﬁ{q@ﬁ;ét FpS iy R21de §7§3{ Pag" F"r{% T ST R I 2, 1086, .05

n3-89 en3p2.096. $durs (4Q0C and 25 mﬂ Hg) .to
pg_@mdtesﬁﬁre AtabnQdf 6-(2-fluoro-1,3-dimethylpyrazole-5-carboxamide)-3-((E)-2-pyridin-
3-bromp-6-fluoro-1, 3-di pet hyl pyrazol e- 5-car boxam de
(38 D-1 drapyrogn-g-yl)- k up, there is residual
starting;wéaterlal this can be renov (\ilvlth a H3C\
sat ur at sodi um bi car bo e wash). 1 VR 800MHg,
d6- DVBO B 10 (s, rradin_ﬁ 83 (dd, @EW
6.78), 7. .46 B 1 {dey . £ O CHs
10.55), 6. 85 (s, 1 3. %, 3H), 9 (s, 3H).
Exanpleyg: Preparation bf
6-(2- or o- 1. 3-di net hyl pyrazol e- 5- boxam de) - 3- ((E)
- 2- pyT sinfto-3-((E)-2-pyridin-2-yl-vinyl)-1-(tetrahydropyran-2-yl)-1H-indazole (50.0 g), 3-
bromo-6-fluoro-1,3-dimethylpyrazole-5-carboxamide (48.8 g), 2-(di-f-butylphosphino)biphenyl

(2.42 g), sodium t-butoxide (19.30 g), tris(dibenzylideneacetone) dipalladium (2.85 g) and

1Ry



2-yl-vinvO 1-(tetrahvdropyroan-2-yl)-1Hindazol e
6-am no-3-((E)-2-pyridin-2-yl-vinyl)-1-(tetrahydropyra

wa-2006yu3761H i ndazol e (50.0 g), 3- PCT/IB2005/003348
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br ono- 6-f | uor o- 1, 3- di et hyl pyrazol e- 5- car boxam de
(48.8 g), 2-(di- f- but yl phospﬁf”%o) bi phenyl (2.42 g),
sodi um f - but oxi de (19. 30 g),

t t’ol(ljl.tr%((:r)f1 5@@ laﬂe@@rﬂ@rﬁ@@ér@'@)tat@ﬁeﬁ@rl "8@@ul=§’€t(182°§5 he reactron mixture is

P S0all'S gbiSoend i B8 i M 8% oy bine Sshis @ s 8] i adteat. The

t cesdl@RCnixtaredis $tdfed(f& 03 houjs d cﬂlte’tél%mgush @ipad obeltd (10 g). The pad
|

O wishap ufll THE (EOHIRE arkd e cibihed AfallL St bdneliradh i tfecuced

G PTeSFHRISFBITS OhAIHERS eI SSBBWIHL | 0% ArFiTIeon Sica gel (250 9

wa‘ns Rews &hd ﬁrreasdaﬁroagrea ﬁw&%trt’ééu(ﬂﬁg)u rmhe Ipadl RAWRBRSH with THF (500
conc ntrate is.stir

ﬁ dg/e ct:o(r)nb?rg Jg are. ﬁoncegtrag%qe ur(jﬁrsr bc)ed [essure totpéca}/ Jgfg 67 g of
aﬁdz-ﬂuqrq-eagmnernmcagueé opebdxapfideB3H(E) @-Rylidin-2g}vinybHe pad

| Getimsdreshrani2ty) HHFnQQQQ (88-% yRRl t he combi ned f| I t r ates

arec nceBtrate F reduced press retoP
reparation o 6 3-Bromo-6-flucro-1.3-dimethylpyrazole-5- carboxamrde) 3-((E)-

6 {p. z_ndid-gtg Fuinyll-18-itlapeié hy| pyr azol e- 5- car boxam de) - 3- (( E)
-2-pyri drp\\Z yl -vi nyl )Hs (t etrahydropyroan 2-yl Jd

H i ndazolie c(88 %yr el d) N —fxanmpl e 9: Prepar atr on of\NN
6- ( 3- Br omo | foro-H_ A} R )
.3-dineth a5- aghoxamedg) - 3-N O ¢H
2-pyridin- -yl -vinyl'¥-1 F'i ndazol e F ?
6-(2-fl 1, 3-di net hyl pyrazol e- 5- dar boxam de)-3-((E)

-2-pyriqi p-2-yl -vinyl)-1- (tetrahyrpyroan 2-yl)-
Hind 77,67 d p-t
ronony it SRS e b o -

nitgtrahpdtopypanat e H-indazbl (D6 ¢ antl pa@0EhesUlfoaic raeid tohohydrate (78.76

og)agrgedr%loyécf h rln%thgr{oll k’éo%%r‘g' Jng dgﬁ&l@cf ?&%ohouﬁ{&%%) Tﬂg‘#esultrng

i rangq skifneds diyted vk @QHT?mOIa@@O vielahanyl @pitated for 2 hOUFS at room
| eapeepmaol (500 m.). The solids are suspended

i sopropanol olLution of K2CO3 (9

1 8PS Pl ReBted arifife SoR8 ot ahef il FobibponslisBo ). e

33¢ﬂdsr gt %pandemtsomnmpla(ﬁm ml), fnd aspletion ofdeBOd(9Xistd) in water (700
VR £ls ddd&d me)mrxtﬁfédis @ﬁﬂré?zdforuﬁ‘ ﬁ@ﬁs éter@b'rﬁqgnw&ﬁn%]uf ii8rebi Olvashed with

our at ro
"\t 03 394 g B8 SRR R Ip S ol SR0, e 31,32 o
yB-(ZAﬂLmyd ], 3-HinkdtHyipgheaaz alé-6-carbdxamide)-3+(¢H)-@)pydidin-RIVR/iB3)OMHdazole (47.6

1% !}?&@?—r% 3@0@478%6534wéth#%%%35§9(n4 Srrg3§'2;9 ,;é; }hé.é’r (d, 1H,
11-'1136 Hzeitsédd i =1 &339)9&?%77 rm4y4)(a64m THIF69 549 (d, 1H,
7}=4@26H24174m74ﬂtrh 1H'9' 285-7 41 m,@m), 2H) (bs71l-1)170®6931d{%2H ), 6.88 (

;Q)éﬁg?égﬁ)%g) i'd) E’gl §/fmrph Fofm? g i 3

)3 rr%r {z'?r)crrZz DAy A4 A- u?daxéareV' nyl )-1 HI ndazol ePO' ymDr ph

FormT,_ an anhydrous form of the conpound of fornula
VI, Fglyrﬁ?rg 5¥ rayl, an anhydrous form of the compound of formula VIII rs prepared

by slurrying the compound of formula VIII (155 mg) in ethanol (56 mL) and heating to reflux for

30 minutes. The sample is slowly cooled to 23°C to provide a solid precipitate. The solids
are collected by filtration and dried at 85°C under high vacuum. Form | was confirmed by X-
ray diffraction and the HPLC purity was >98%. Form | has an aqueous solubility of about 39
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by slurrying the conmpound of forrmula VIII (155 ng) in
ethanol (5 nlL) and heating to reflux for 30 m nutes.

woheoeasmplie is slowy cooled to 23C to provi dePaTaBionE003348

precipitate. The solids are cgllected by filtration
and dried at 850C under high™Vvdcuum Form | was
confirmed by Xray diffraction and the HPLC purity was
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at feagan rate of 10C mnute. The Raman spectr al

di agramfor Forml shovvn in F| gur e 1C_ i ncl udes Rarran ,
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I SSOI VI N

d
i g PPRF Ean s abacuesis oI o1 S 14 beiBb et prA@nd about
r ea w/sﬂ_aait bl ZianGoloy I grhghluﬁdbleajddlerﬂ@ld thigb finténsityaligbisconditions
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n@ﬂqvtngaﬁppmn?t%ﬁlﬁfaﬁwuﬁngﬁs 2%y 4AS: 5192?94 78647 7‘1‘50?% |1rl A1, 12.08,
i $2.60,aBlo3s1x, a42ades.74, Gelobi g66, N7 B0S18.32, [1BGHIt 19.68, 20.32, 21.05,

C S I (e r
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7F§rﬁrl 7.76, 9.81, 11.41, 12 08, 12.60, 13.03, 13.72,

ig ég Tt% %%Z’the%gogg%n fc% g’@ll 7wggn Fégre%é, mélga_lt%soan onset of crystal
2Melfihy end6tha&th at 2Boul 8 95°23at3kcar@telef 10TWmddte. 31. 14,

gi Zfby%ﬁimggnéﬁ t%]r dia éfwagr Fog’lﬁ Ilzéhomﬁﬂg F?Q%re% u@ugé’sr Raman Shift

fract
quif? kam™) QPPBS@%M%P JPem! 8% 180h r’rﬁ% 14%69@5 182, 1563, 1589,

FgrgyfeaOZB i ndi cat es an onset of crystal nelting
f 10C/ i

Polymorph Form Ill, an anhydrous form of the compound of formula VIl is prepared
by slurrying the compound of formula VIl (Example 10, Form I) in light mineral oil at 192°C
for about 1.5 hours. The mixture is allowed to cool to room temperature and the solids are
washed with hexanes, filtered, and dried at 50°C under vacuum. Form Il was confirmed by
X-ray diffraction (HPLC purity >97%). Form Il has an aqueous solubility of about 10 pg/mL



peaks (cm'l) at approximtely 993, 1265, 1323, 1377,
1394, 1432, 1465, 1482, 1563, 1589, and 1640. Exanple
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car boxam de) - 3- ((E) - 2- pyri di m¥2-yl -vi nyl ) - 1Hi ndazol e

Pol ynmor ph Form 11, an anhydrous form of the conpound
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62.( BorBN\® mglﬁ-sfdbléQInQerch hréh Mredrialyy) IR cRGitichs 5-

car box dlﬁ) i ﬁﬂé] &%fﬁgd Fayt;hoWderV (!ilHXétl)On :U_ttérﬁ anegks at the

Form | € Co
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Form V, an anhydrous form of the compound of formula VIIl, is prepared by slurrying

Form 1V solids in heavy mineral oil at 130°C, and then 180°C for about 1.5 hours, followed by

hexane wash and filtration. The solids are collected by filtration, washed with hexanes, and

dried under vacuum. Form V was confirmed by X-ray diffraction (HPLC purity >99%).Form V

has an aqueous solubility of about 8 pg/mL at pH 2 and about 0.2 pg/mL at pH 7.4. Form Vis
light stable under ICH high intensity light conditions



Fi gure 4A provides an X-ray powder diffraction pattern
for FormIV. The DSC thernmogram for Form IV, shown in

woi2oneroas#B, | ndi cates an onset of crystal melt PagIB2005/003348
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endot herm at about 1180C, at a scan rate of
10C/ mi nute. The Raman spectraf8di agram for Form |V,
shown fn Figure 4C, includes Raman Shift peaks (crtf
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i magnsity light conditionsFormV is characterized by
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2[A. vz, coffdmad by X8ayTdiffra@ion (HPLRuri8O> 9BA). 40rm Bis Aght-stable under ICH

3P RtendNGiaiSofiftions1 gur e 5A provi des an X-ray powder
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r te. ra f

Fo 4 22D [ Mg 1T B8R e P ek Yo 0. 38T A B anga, 211,
(2193, 2R.48t 231PHr23xR.n2k 29, 249802520 28.56,128012, 2632427.1243378, 28.75,
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( 3855F Rt PIEARl? DT GINinKg ) at anbi ent tenperature for
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. Formlais

char acEami bed mepo-hydrate oh shemomteunddif idrmal@tVihris peepered hy slurrying

VWS IRER4ST @pprbiitRately 20-40 mg/mL) at 90°C for three days, or by crystallization from
ethanol:water at greater than 65°C. Form Ib is also obtained by crystallization from
ethanol:water at 65°C. Form Ib was confirmed by X-ray diffraction (HPLC purity > 99%).
Form Ib is physically and chemically stable for at least three months at 60°C and
40°C/75%RH and is also light-stable under ICH high intensity light conditions

Form Ib is characterized by an X-ray powder diffraction pattern with peaks at the
following approximate diffraction angles (20): 7.93, 10.23, 11.04, 13.12, 13.79, 14.88, 15.24,
15.81, 16.81, 17.40, 17.89, 18.64, 19.00, 20.11, 20.96, 21.53, 22.14, 22.87, 23.80, 24.16,
25.20, 26.20, 26.64, 27.76, 28.38, 28.84, 29.52, 29.92, 30.28, 30.92, 31.87, 32.80, 33.24,

0X - ridin; ) -indazol
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foll owi ng approximate diffraction angles (2Q : 4.84,
5.49, 7.07, 7.90, 9.55, 10.60, 10.96, 11.48, 12.20,

w02006248768. 48, 14.10, 14.56, 15.78, 17.54, 18. 88T/1B2005/003348

18. 52, 18.88, 19.44, 21.11, 21.93, 22.48, 23.06,
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27.12, 27.78, 28.75, 30.36, 30.68, 31.20, 31.64,
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omsitton forkomle. 26. 64, 27.76, 28.38, 28.84, 29.52.
29. 92, TREODEB  thetfho§rdm Bt .Form 182 sifdvn iﬁ3F|§l4re3dB Ghblical®4 - &8 onset of

35.74, . 36. an /. e rLOV]
SBpted st 2bbuProe el g Bndh o ol ool at about
t 128 Graga asenfrate oFdF @intinyte. shown in Figure 7B i ndi cates
@aﬁ*%ﬁeet 18f F%ﬁ/lﬂ%%rﬁt FSh enﬁiOtohe%ffB-@Fon%)@-ﬁﬁorQV S-diithyifYrazole-5-
onset of crystal nmeftin endot erm at about 179C, at a

Z<s 2)-354 E)iZryrigingZeyl-xinyl S spectral diagram
for FochmnI IDJ,, vmrmvm a ﬁi-lﬁdrgterﬁf tﬁélcommlnddﬂS’orRaEH\nllSisl grépared by

35 1 e BRIl i 08! €28 908 v

Hemkignt aniretaRie fop 16 deysu Gieto Hb i3.can ﬁ@tﬂhw Yyava Aclors. Form Il is light

Eﬁéﬂl@m@@mgfﬁ |ﬁtér®iw2gr@y6dd¢bﬁk2 yl -vinyl)-1Hindazol e
orm

U PR ARy n K8 U 4 e o g Wik peaks at the
(felmyiraxanpEviotate GFadrranglet 2641 480DT.60L6 T ihds 2700 18.41, 14.33

SAVEN 1€%MS17 4‘50"1%8&"319/@5 26 @é‘fmfdée% by 2&56323 4, f2f3f7%0§4 20 25.04,

(HPLCg 6y 9N. F MVa g abl e 'under | CH
25.56, 26.20, 26.64, 27.02, 27.80, 2864 3063 31 6, 31. 80 3228 3388 35.95, 37.03,

37.80, 38.16, and 39.88. Figure 9A provides an X-ray powder diffraction pattern for Form llb.

The DSC thermogram for Form llb, shown in Figure 9B, indicates an onset of
dehydration endotherm at about 64°C and an onset of crystal melting endotherm at about
197°C, at a scan rate of 10°C/minute.

The Raman spectral diagram for Form ilb, shown in Figure 9C, includes Raman Shift
peaks (cm'1) at approximately 993, 1265, 1362, 1431, 1464, 1561, 1589, and 1639.
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high intensity light conditions. FormNa is
characterized by an X-ray powder diffraction pattern

woinzbls/pgmks at the fol |l owi ng approxi mat e di f fr 2CTiIBIW05/003348
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22.85, 25.38, 27.16, 28.24, 30.12, 31.23, 32.16,
Sexadiple 349:80PoldhorS, Feifh Ofla 38 I3-BRsHb-89uste-1. 3Hidéthoyrazole-5-
Eért? v;dge an X-ray__ 20 dlfgractlon patternfor
rm Na, shown in
Fi gur eFQIB 13, rcti-bydraie ofthe consund bf fatanladdiihtis preparadiot skerymg Form

;I}i &g%rmég%@ﬁnét@? Z@ggoﬂﬁﬁu o} Sagrgl)%ﬁti %Lnggl%#&é g%seven firgs or by

eorTgII "F’B?'@ﬁ%?t%ﬁ hpj&dﬁ;{ p{baral?lent temperature for ten days. Form llla is
6eo(1ﬁn13|d<b5m(-réy tiiffractfon- 1, 3- di met hyl pyr azol e- 5-

car boﬁ%ﬁn\ﬂﬁ% %ch% a@engdedp%r ?gtrﬂae}?%%wd %%lﬁ%#ﬁgérgqlar%gvﬁ beaks at the

ffellorf»tngaannrwmatfp §"ffr§ﬁC@1§‘a?lE9J?Sb§29)§I @8i.y7.8%) &6t r8.37, %89, 10.51, 13.31,
W 2 14.2pP15d, MRies) 16.20016.89 N g1l ho a8, AARCob ey iz’Hse% 84, 24.36,

g, B R AT 5 DI LS ! o I g T 022, e

| 38Rt FigusehGA prondites ah BHahpayider diffraction patterm fphForm llla.

C@!&ﬁqpre' ORS- PniBrin Prdrd cﬂgr ao‘ft QL (b AR Ao K" aﬂ‘}{ethvlpvrazole 5-
powder drfrraction pattern peaks at the fof I ow My
'M—%ﬂﬂé@pﬁﬂyﬁ%@@é@g): 4.80, 7.86, 8.73,

11. 44, Fct. Iitg) ,an BBhydidous Mm?o'ﬁtheldbm_b&undb@f&gula Vi, 4é3prepared by drying

e A o SRl 35t gy o o,

27. 80, Foym. I s cherasterized by 38, X5y, Boideradiffragtion 3BHEB with peaks at the
35||09$ Sbréximate Gifflion3shgh, (28 d6§9 S&, TAIER %6,’:1313 13.80,
!

%4\5 e%£C1%<%£alﬁég 1?%% 65! raction atte n_for

G101 770, S B 5%: 29 Far 00, 26.80,
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about a scan rate of 10C/ m nute. The Raman
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ghitt @eﬂiso(ﬁm Bawnmmxtmau_elm%lﬁ ﬁ@@w%yﬂaaﬁ;né?& 1436, 1466, 1481, 1563,
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- h f _the co ound6 ofrforrrul ?hl

)H- aUazmbl ent tenperature for
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Y invate (@enprmatey 24540 m%ﬂa) EATions BPBRILIEY ARVBIVHaNSS Form IVais
dibietrstables Uhde? ACRYhigH inensigy ligheWaaditiohs. f Famt VanisPethtitied by X-ray
"&.f&&t.@ﬁ%@é the

Form |Va is characterized by an X-ray powder diffraction pattern with peaks at the
following approximate diffraction angles (20): 4.85, 7.95, 9.85, 11.51, 12.80, 13.53, 14.56,
14.92, 15.80, 16.32, 17.43, 18.08, 18.44, 19.31, 20.08, 21.08, 21.61, 22.64, 23.24, 23.84,
24.48, 25.08, 26.24, 27.02, 27.92, 28.76, 30.12, 30.72, 31.40, 32.52, 34.07,37.48, and 38.20.
Figure 12A provides an X-ray powder diffraction pattern for Form Ilb.



foll owi ng approximate diffraction angles (2Q : 6.81,
7.36, 8.71, 9.37, 9.80, 10.51, 13.31, 13.72, 14.72,
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22.27, 22.68, 23.84, 24.36, 24.86, 25.60, 26.16,
26. 66, 27.33, 28.22, 29.41, 361‘29 31.48, 32.27,
33.60, 35.35, 36.22, and 38 21 . Figure 10A provides

a'ThJDG@yché?ﬁ%%&'h f6H Ifoﬁ%@‘g'% 'rsﬁf\}vnﬂﬁ”i:‘g‘ﬁl:é‘12‘l§3rlnd%%§narll bhdt of dehydration

e@@%@p&ﬁs aBou,t pg 63', 'E‘ﬁ)dla% ogﬁehgtmt%ﬂegg@e@dgtherm at about 123°C, at a
cacetmamrasf m@o;mn(te( E) 2-pyridin- yI vi nyl )-1Hindazol e
fa |

5 CRILOXANE | jRiaze nf|rrred by X-ray
diffr a%#nOVa a':dﬂ-h{iﬂrétyborhﬁof ﬁi@&bﬁh 6tﬁfd|o7f EStmbig van ls>§'ré;§b‘r’ed by slurrying

p dlffractlon at t efolo

SEATEY ikt GRvvIRey ohaang i 3 SEpetgfhngialie 5 soiphe. Fom
8Vaas light-gtgble uBdet 3CH Il&hSGlenS]MllgﬁZ ZbSndltIDBs 4Fprm Ya Blconfirmed by X-ray
183%4onl9. 46, 20.78, 21.56, 22.70, 24.81, 25. 52
26.79, 27.60, 28.80, 29.45 30.32, 31,22 33.
34. 69, Fa Y s dhpragierizech by anXA2y pewdgy diffraption Eﬂ“ﬁ% Wilfispagks at the
Xfdllewing appreximate f diffractibh @nglga(2oer @.J601.880 7192 d/b2, Slde 1BAE, 12.70,
t '?§46‘°ﬁ1r231m1§9{ 15%”‘1%%’? 16%%0‘07‘36 N g2s0Y§ 6 gﬁ'b 42114, 21,60, 2256,

di cat és’ an ngl ting end m’'a

aB@)a? 25189, 8644, 24.98, 386 7&013e21396 ﬂ?@n‘?%@f €30.6Zh31. B a7, 32.84,
SB@QQ f@i 83d|3§90 a8B.40 Tand @7 | Higurs NOMproviieS et W-Ry Joblvder diffraction
% xanpn Shi f t peaks (cm' 1) at approxinmately
e”l Es'?° §11 1326, 1378, 1436, 1466, 1481, 1563,
1592 ahel DSGS’(BernExgmnplfce Faim VRpkhovor phFifae m3BVindioates an onset of
6dér?yd5'ilmno@ﬂ1ts}nﬂ‘gf Qbo]at 324 é(;fﬁtetﬁyér%)éf @fzé?{}sﬁl Melt Jelting endotherm at about

car boxam de) - 3 O%Qf) 2-pyridin-2-yl-vin
F&H 1 82 scap igfe.of J@fCAPIBUBS t he conpound of fornul a
VI, iTee Bamarasﬁédztrblydnadram rfquﬂ’(’bgn R@l Bhdwh inlFigudd @3C, includes Raman

(SRR, ) B 2 SOBRN RGBT,

|ﬁ§”én3|ty light conditions. FormlVa is confirnmed by

)(Ef(asﬁfiﬂfple‘.dI f2f3’f aPéIVﬁ&pﬁn d:o%C Vi FQff mé- MaBrbﬁo-‘éhl@éra-qt3ed||*nétﬁ\ﬂpvrazole 5-
d rat on pattern wth peaks at

e i < ion angles (29):
4. 85, FogbVl, 9ar‘85nhy§’dﬂ:>u5]formlﬁf 88, cahibobi®] of 4dortaGla MW, B2prepared by

1§et§/§rat|321€ofg:‘%rm ;:7 g s%%/ Ige%tlngll%rlédlb a%%dsé ’forzlg r@@.ltes Form VI was
Zeorgmledzbyy é—gay dzf;raggn fgrnyyl |33\(§ar}1ngr@goq<2 ancgg_an4lqp readily converted

3Badkdo F&hl@ﬁnd&?a:ﬁ&entandud&ﬁ 20. Figure 12A provides an
X-1ay P&Y“PW is c'hf actrgnr‘fﬁtegoon ag%gm&rpowd%r i r?aét%sz%ﬁern wnt%eaks at the

t her rogram t or
i fotlowing epproximatediitactioh amehy@ﬁ)atl oh 1§ﬁaot1h€@r 3.8 18.66.U16.04, 17.80,

636421 28120QBSEL 72052 66, yz%t2§|24f!5@| 34.84) 26126 928! 79 83! 3¢k .36, and
1%& gQ I-agure 1 E'A g'gwdreas a% )? -ray povﬂer dlﬁractlon pattern for Form VI.
The DSC thermogram for Form VI, shown in Figure 14B, indicates an onset of crystal
melting endotherm at about 179°C, at a scan rate of 10°C/minute.
The Raman spectral diagram for Form VI, shown in Figure 14C, includes Raman Shift
peaks (cm'1) at approximately: 965, 993, 1201, 1230, 1267, 1320, 1368, 1412, 1426, 1469,
1557, 15687, and 1647.
Example 24: Polymorph Form Ibm-2 of 6-(3-Bromo-6-fluoro-1,3-dimethylpyrazole-5-

carboxamide)-3-((E)-2-pyridin-2-yl-vinyl)-1H-indazole




Exanpl e 22: Pol ynor ph Form Va of
6- (3-Brono-6-fl uoro-1. 3-di net hyl pyrazol e- 5-

woantsomersi de) - 3- ((E) - 2- pyri di n- 2-yl - vi nyl ) - 1H POUABRNE003348
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Form Va, a di-hydrate formof the conmpound of fornula

VIIl, is prepared by slurrying“FormV in water

(approxi mately 20-40 ng/nL) at anbient tenperature for
seven @anyslbmFz) whichis a BuxltUr@ bt pcsﬁnab;brﬁFdﬂrﬂdl%nd £V Bthe compound

DRIV S o R el S8 € TR e o
qma 'Sﬁewﬂ@ﬁd By X1ayalfrachen fodetaemintuteiof polyracrils Fartn Ib kel Form V1.

.96, 11. 45, .
: : lgs, 17.30, 18.28, 19. 16,
20. 24 Tha amorthL!s G(m 0P hebEomRBn@ @f f2BuiBOVIl, 2% plepbared by drop-wise

%&Iu@@h nnaﬁatég(ap%xnrﬁﬁely 37109@10) ?tr% m§§ r@A‘of f%%u%zvm in pplyethylene

V%h“foopﬁqjlmoe TIROYPRAAIB S 16 RMPAYNI RS ieTIacIH fit methangh or THF
psmutlem ror fyophillzatiom o¥the cdipoundGr foftauiag irBut=pbl SoRitieR. Va,

h t onse rati Q
oncor nii K i Bipbftd SREESoRs BR3Bha R ofs ¥ hefteteikpe by =
elipier! BEerRhays kipasLhump-peaiCiromtd ta 48T mithqubery shirp peaks characteristic of
1eHstaminausrens. FitRreRBABROWRRS ah rXaflaiéaa Ve &magﬁ% pal irmfcy%e a:[riorphous

spovvn in Figure 13C, includes man Shi
C"%pproxi mately 989, 1228, 1298, 1372, 1430 1465,
1 561, lffeﬂamamrmbedtﬁﬂdlagrﬁn dorpheeard@phdds Foympsholn froFigaryh5®fincludes
6 r P o AVA a
Rén%nBérQﬁ"Be&s (LM? Ee§? épr%;ﬁh%ﬁ/ 5!% 765 7€ 1453f,_ﬂ46r§d 1562, 1689, and

car boxam de) - -vinyl)
F VI, an anhydrous form of the conpound of fornula

\fExahplei 26: rm:eﬁ__seuﬂ 6413 BEATOYEH k- 0.8-d ety A 16-6-cB B XA -3-((E)-2-
by ridlg3t-1 i Reat 140cC for 10 mnutes. Form
3 i -ray diffraction. FormWV is very

hygr osB‘@prrYﬁtQi'm a0g AmMohpesm ibimhy discusvet alede Ineag kaldooexiso nmixtures,
| hekdRfiE s@ll’&tfblﬁnéxwﬁs%aq'hl&tﬁre doRphivg at'le%sﬁﬂ@%ﬁﬁ& §5Iidzf(§ﬁinﬁla¥cussed
an X—rr_a RO ction pattern wt

Tk ST CeETE? i P @it fofPids a eyre of Forms Ib and V1.
1'Uusometa_lzstalﬂﬁ foth? . @b, bel Ppréparedl Gy Odbhydkating OForiB.14 7under vacuum at

gatu%g o‘ggboug 8% or §% %g Pé@algj@dragﬁm d&%@rrﬁ&l %\é{ ﬂ??r rgsult in the

1%9&3 siable iFaE 'bah2 XEqranybrad\wilk eonyprt for Eesm il upapasomelete Hydration under
FaDrrbmnt\/humla'lbe E¥pfa 1brh@rigendrasieizel b Qﬁ ')Q—r\‘ﬂ/ poﬁéﬂé?‘@ﬁffrédﬂon pattern with

Ei n,. et o

edr?g s}%@g tlﬂ gggr‘éﬁgiig%’dlfg?élgn 83 tpe fet%gnﬁﬁ’ﬁmeéults from
'H‘iéit'q‘?a@fﬂhe diffeactianalatietna gir ommflo _Ianﬁﬁorm Wl ,The iS@hthemogram for Form
FbralariRdidetds: arl BitdetisteenRRETA ePdbthérm at about 73°C and an onset of crystal

melting endotherm at about 177°C, at a scan rate of 10°C/minute.

While the invention has been illustrated by reference to specific and preferred
embodiments, those skilled in the art will recognize that variations and modifications may be
made through routine experimentation and practice of the invention. Thus, the invention is
intended not to be limited by the foregoing description, but to be defined by the appended
claims and their equivalents.



peaks (cm' 1) at approximately: 965, 993, 1201, 1230,
1267, 1320, 1368, 1412, 1426, 1469, 1557, 1587, and

waados/o4Esanpl e 24: Pol ynorph Form | bm 2 of PCT/IB2005/003348
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6- ( 3- Brono- 6-fl uoro- 1. 3-di net hyl pyrazol e- 5-

car boxam de) - 3- ((E)-2-pyridi m43~yl -vinyl)-1Hin

dazol eForm |l bm 2, which is a m xture of pol ynorph Form
Ib and Form VI of the conpo hﬁg formula VITI, is
prepared by heating Forml b%—‘m‘pl e 7) at 50 0C under
vibatifclaipwdig | bm 2 is confirmed by X-ray diffraction
to be a m xapighaafior HEonirRLAA dffformnd 1:For m VI .

Exanpl e 25: Anor pho%pégﬁdm of e

6- (3-Brono-6-fl uoro-1. 3- g net Ryl pyripzel e- 5- car boxani de
Y- 3-((E)-2-pyridin-2-yy- ) i fidazol e The

anor phous form of the gonpouhes rrmula VIL, is
prepared by drop-w se diluti on i’ wat er (apprOX| mat el y
1: 10 ratio) of the compound of! formula VIIl in

pot yetanpacentail accertabldaltoo baltatathereol whegeio- vapor at i on

of thegepnpy Q)fﬁ'{?férﬂ{ulﬁubﬂ =hkd or_BHERRN 2RGR! @ t%gH'l:Jted with 0 to 4
solution, or yop I zation of the conpound o or mul
VRT 8r0UBS; ¢ - but anol sol uti on. The X-ray powder

di f f r agf isoue, pat b)edikyl, @, toles,)amenmiioy® ¢.9rdycibsikyl, (5 to 12-membered)

cRRRRGI FgE . Ry AR € 2UBERIRNSGEREH, [ TP cBS Bhory, o

from
of ¢ ayloxalang Ris substitsted Mt@gﬁ@ R Otmsow des an X-ray

powder ogdnf RY |§1Hdb|§€hd8|ﬁtytr?6rfégérpmalbé‘§l Ny, R@@gf)sallfypﬁﬁa thENE, to Cy)

or the anorphous form shown

Ra n S
B%t%it%%"'th%t&%ﬁ&o‘ﬁﬁnan Shift peaks (cnf'l) at
appr ox RﬁBt(él. ip 99 Blkyl1 @5 %9 CLBEBloaltyh 35 to LABEbEED BeterbBRBalkyl, (Ce

R)d%ﬂ:gl')%m or @(@PF ln%n?o@redgﬂlgéér%r X rrafR“ is substituted with 0 to 4 ¢ R % groups;

car
) - 3 ((E?QFQR Byvqeeﬁmfiezﬂsy halggey (G ti er AkYa ol & C‘Fhé'keny' (Cz to Ce)
cagdypl | i ne and anor phous forms di scussed above nay

2155 6 hcEoll S e, 4B € Digh gt B LSl Rkt v
fcﬁ%HeIl %e@%@OQHz, FUHz,eﬁ@rhlj'lze halg substituted (21 ite Cge) alkyl, or —

n’@i’(@&gu@%tﬁeé mé@agws a mxture of Fornms Ib and M.
This neta-stable formcan be prepared by dehydrating

FEPMRE59nder vacuum at tenperatures of about 45 OC or
gr eat em) Parrdacting ahothpatndoot fapfnuledlwith W compoundadf oonuleBib provide a

i 'IE!%% le Formlbm2. Formlbm2 wll convert
Ko {)@Tlg%%ﬁpconpl ete hydr at| on \Hnder anbl ent

humdlty FormW bm 2 isxc a |z,¢d b ﬁr,‘;ay
powder diffra ”f Pt t e
Figure 16. Thifs fracfi pattex Bshe

pattern that resyts fromglddltlon of tne |ffract|on
patterns of Forml|lb and Form e DSC t hernp

ra
f Eﬂ’Pe"FB‘r RS 195FRH0D OFGH BAbRRresincy ﬁ%%?a"a?“”’aé’ﬁWPtaﬁuF'b% Pdy(dba)s and a
e phissbhatem lighndalthatt comPexesndvithn tien SPA,(dbk)sCregtalystl such as  2-(di-t-

butylphosphino)biphenyl; and a base such as potassium carbonate, sodium carbonate,
cesium carbonate, sodium t-butoxide, potassium f-butoxide, triethylamine or mixtures thereof;
W is a protecting group; X is an activated substituent group; R', R% R% R*, and R® are as
described above; and

b) deprotecting the compound of formula IV to provide the corpound of formula



mel ti ng endot herm at about 177C, at a scan rate of

10C/ m nute. While the invention has been illustrated
woypotemhigroence t o specific and preferred enbodi REDMIB2005/003348

those skilled in the art will recognize that

vari ations and nodifications rfdy be made t hrough

routine experimentation and practice of the invention.

Th toh
5 t hgsf . rzego: gfl\gf@rﬁﬁeéé@plo\‘ ?IIaloH‘n{ qg\-ﬁ%ﬁ &%ISIE% a@%lvkﬂg% Eh%drﬁ;&’lon between

Hseseapaung Urllritas PoraRRING &7 B B KW 5N i carrid
Cc |oaﬂ aretout900°C; WAs anedtlabglirdpyranprétp@ing HrdumorcCio ﬁnmuétﬁiylsntflethoxymethyl

o SR drpu (P RASLORA SR L ¥ cREFRPABRIGE Sdasd
-CH=CHR4 or -CH=NR 4, and Rl is substltuted with Oto

10 4 RS QVBOUDS ThEZneltrdd Q)félalﬁnq %&ema}vl@/é tetrél%r&p?raﬁ:pro@ctlng group and

al ken oal k
e PERplShelng oS capsiane bomaodnd & iamiadiith apeid sueh
hes G_’rledimnyIsylf((r®13md)ln@b2$|6<mbliooso}ven( €U6h & niettizinola ethmot yn-propanol or
ansg {5 substituted with O to 4 R5 groups; each R3
i's |ndependently hydrogen, hal ogen, or (Cl to C8)
al kyl, and the (Ci to C8) alkyl is substituted with O

15 to 4 Ra. gr oume ;mefttbdios cléﬁ:ih,tme?éiﬂ)he&:b}h)ﬁbund(ﬁorhﬂla@ﬂ@s formula V,

C¥h%|é;%§")ogl¥r4d’ g (‘o?mﬁlg é?ate, g‘fﬁ(ﬁew%d &%ﬂﬁ%ﬁ&%é ngta 2 rval-f?C?oﬁRula VII:

is substituted mnth O to 4 R5 groups; each R5 is

I ndep yﬁhaloge MC(Cl to C8) aIkyI
al ken al k n
-0(CJ1 to C8 al ky 00”612) aryl

afyll (ClL to C8) a - CO2CH3, - CON
, -SO2NH2, hal o substltuted (C1L to~£12) al kyl, or
- Q(hal ® substituted C1 to C12) al kyl); conpri si¥vy:

a) reacting a conpound of fornmula Il with a compound
of formula Il to provide a conmpound of formula I'V: p
mrv erei action oceurs | t he esence of a

20 pal | a\él\llgum crll%%lﬁoc{fgr %t%a ?pdﬂoélﬂ% f%{mgﬁg{a phosphene
i gand t hat corrpl exes with t dba)3 cat al yst such
as 2-(di-fbutyl phosphi no) bj p and a base such as
pot assi um car bonat e, sodi uth ca onate

or a pharmaceutically acceptable salt or solvate thereof, wherein:
R'is a group of the formula -CH=CHR* or -CH=NR* and R’ is substituted with 0 to 4
R°® groups;
25 R*is (Cy to C12) alkyl, (Cs to Cyz) cycloalkyl, (5 to 12-membered) heterocycloalkyl, (Cs
to C1,) aryl, or (5 to 12-membered) heteroaryl, and R* is substituted with 0 to 4 R® groups;
each R® is independently halogen, (C¢ to Cs) alkyl, (C, to Csg) alkenyl, (C, to Cg)
alkynyl,
-OH, -NO,, -CN, -CO,H, -O(C; to Cg alkyl), (Cg to Cy,) aryl, (Ce to C4,) aryl (C4 to Cy) alkyl,
30 -CO,CHj -CONH,, -OCH,CONH,, -NH,, -SO2NH,, halo substituted (C; to Cy,) alkyl, or —
O(halo substituted (C4 to Cy,) alkyl);
W is a protecting group;
comprising:
a) protecting 6-nitro indazole with a nitrogen protecting group W,
35 b) functionalizing the C-3 position of the indazole ring with an R group; and



cesi um car bonat e, sodi um f-butoxi de, potassium
f-butoxide, triethylamne or m xtures thereof; Wis a

wonraicmagiong group; X i s an activated substit ueRCTABIOPO03348
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Rl, R2, R3, R4, and R5 are as descri bed above; and b)
deprot ecting t he conpound of #8rnula IV to provide the
compound of formula I.2. The nethod of claim 1,

further, co IS ahh% ction between

t he coE ouﬁdg‘?h@gfﬁu chFJB ﬁ%ound of fornmula

I11, wherein the reaction is carried out at about

1000C 8W i S The kethbéa by clim By Wasreiprind potectig ISUPUN i94 tdtrdh@iropyran

o ARl PR TEL B g BBl L o e, or

i odide. 3. The nethod of claim1l1l, wherein Wis a

tet r ahydr opyh&mdiioat &Cdidid &, Wrakdh #dcizhgsbPeE %R Rbazole ring is

rotecti conpri ses reacting the conmpound of
g’l?‘ﬁ'i'.ﬂ” “ZF"'{/E‘anth an aci d such as nethane sul fonic acid

| n an a) coh@dinetichokithennetalictdiidato protvitaadl-{1 petehied ¢W) 3-iodo-6-nitro-

propanol . 4. The nethod of claiml,
erel n ﬂiﬁ)gl(]}[gjoélﬁltciund of formula Il has fornmula V,

t he

conpoufl of C‘M’P'?ﬁﬂ‘% Nttiprotasteg (' Brieslosb-Niro-ingigzaletcpmapound with R' by a
C paRaumdarfyzddoesdiba |V has formula VII: v vi vp 5. A
nmet hod for preparing a conpound of fornmula Il: p or a
pharmaceutically acceptable salt or sol vate thereof,
wher ei B: R1Th&mathgd oigieino b, wireseih thermwtal halbleHsOpdassiugyiodide, and the
QEEBI LatafyPet rggctlbﬁls%q#é%ﬂetaléﬁo‘ﬁd with 0 to 4 R5 groups;

4 is (G to Cl2) alkyl, (C3to C12) cycloalkyl, (5 to
12 menber ed) heterocycl oal kyl, (C6 to C12) aryl, or (5
to 12- eenbeMbsinethed efrctim g,lwheaandRPAm'vmyls,:ytmnei.t uted with
O to 4 R5 groups; each R5 is independently hal ogen,
(C1 to C8) alkyl, (C2 to C8) alkenyl, (C2to 082<
al kynyf'o QIhem 1 of clajp 5, vd@qmthewmpoyng ef fermulgy | Ig,qS)fgrmuIa IX:
(C6 to C12) aryl, (06 to Cl2)Waryl |-$C1 to C8) alkyl,
- CO2CH3, - CONH 2, - OCH2 CONH2 N , 2- SO2NH2, hal o
substituted (ClL to Cl12) al kyf;,
(ClL to C12) alkyl); Wis rotecting group;
conprising: a) protecting_8-nitro indazole with a
nitrogen protecting group W B} functionalizing the

RN ML RGOS ERECRUELE T W

group.

- Q(hal o substituted

11. The method of claim 5, wherein the compound of formula Il has formula X:

12.

wherein:
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6 . The nethod of claim5, wherein the protecting
group Wis a tetrahydropyran protecting group or is a

wonrbwsmusngl si | yl et hoxynet hyl protecting group. PCT/TB®05/003348

met hod of claim5, wherein the C-3 position of the
i ndazole ring is functi onal | 26d by: a) iodination with
a netal halide to provide a N1 protected (W

3-i odqqzqs g tJ el Cgaéo(be é,cegpgwﬁ?\ (qa'?&'QZ «l:fc%QR{q_p@go Y Hhembered)

t
eerpordoal, &3l G achin{ et Bimerdiareds Aerogr (8: o Fhe) akowy, (Co f

r(ﬁ!)'@lﬁ}ﬂbx?fane|R¢°Jl|b|§IJt5&t|tUV¥!31&l¢?lt‘hl()”to121|I=Rég|laseps’;1| hal ide is

pot assi ur bod al | adi um

is a I—‘T@S k" 5‘61'?: ep%rllldaen@’ F'yfﬁ@%ﬁe'}a °88n 001‘r (%/ffglgyl vﬁ?’%%é ﬁé] to Co)
Rikyi is substfuiey Witlp§ td 4Rharouss0.  The net hod of cl ai m 5,

wher eidacf ke i AaRNEHAEhHD Thalo§EMTYE Atol &) R, [(OF FUER alk&hyl! &€, to Cq)
wherein Wis a tetrahydropyran protecting group or is
@PYlnet hyl si | yl et hoxynet hyl protecting group. 11. The

neHhotb,0fCNGICE, H) -B(Cvih €; eiky), (cnseo Cleuma t@C 1. ¥ avyl (T4 ta Ch)l alkyl,

h d_d
opOydi b oaodhuI g <P LSRY 00 RSP o o -
QAbalo guhstityter (C1(teG 12 alkyd); and cycl oal kyl, (5 to

12 rremb@raﬁaatwstea emueﬁﬁasﬁt@adulpyl (C6 to 012) aryl, (5 to

I o Cl Kk to C
M R s e e

groups each R3 K pendent |y hygr ogeth, rhal ogen, or
(ClL to C8) a|ky|j2;ﬁftahe Yl to-c8) Jallkyd is
substituted with*Ogo 4 R5 §roups; ®a 5 1S
i ndependent |y hal oggn, (Cl tp C8) al ky m (C2 to C8)
al kenyl , (C2toC8 Kk 2OH, - NO2 ‘t§\| - CO2H,
TN Y ia7 Eing ) S 1350 75 28 PEerbRdbols Cro)
aryl (Cl to C8) al kyl, -COR2CH3, -CONH2, - OCH2CONHZ,

: N&Q ha- o Su t | F’?C%do i%?tht HIE&QI (ﬂ%lfiréh %)}f n@g Xl ﬁ’és formula

agti thatcompeng f ffarmelat Xy @fuf?fm% jagf ﬁ@e C?fé%?éﬁq ﬁbfoaﬂula Il has
commyagd of formula XI with a conpound of fornula X I:
X i Xl pi

B NH, TG, :so\N—N
I 2 N__N
_, Br NN
g e e
F
X Xv XV

14. The compound of formula Il1:
X N\n/Rz
R R

or pharmaceutically acceptable salt or solvate thereof, wherein:

R? is (C to Cy2) alkyl, (C; to Cyz) alkenyl, (Cs to Cyz) cycloalkyl, (5 to 12-membered)
heterocycloalkyl, (Cs to Cy2) aryl, (5 to 12-membered) heteroaryl, (C4 to C,2) alkoxy, (Cs to
Cy2) aryloxy, and R?is substituted with 0 to 4 R® groups;

each R® is independently hydrogen, halogen, or (C4 to Cg) alkyl, and the (C4 to Cs)
alkyl is substituted with 0 to 4 R® groups;

each R® is independently halogen, (C; to Cg) alkyl, (C» to Cs) alkenyl, (C, to Cg)
alkynyl,

-OH, -NO,, -CN, -CO,H, -O(C; to Cg alkyl), (Cs to C12) aryl, (Ce to Cy) aryl (C4 to Cs) alkyl,
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wherein Y is a leaving group, and X, R2, and R3 are as
descri bed above. 13. The nethod of claim 12, wherein

woOheospasgound of fornula Xl has formula X1, PO®IB2005/003348
conmpound of formula Xl has fornmula XV, and the
conpound of formula 111 has fddrnula XV: X1 XV XV
14. The corrpound of formula III pi or

végtgz[e, C U2 O RERRRLAR, o5l aﬂén?%gbéfﬂh% L1968 oy, or -

S(hednsubstiteted (G1do @&E‘kYBy@doal kyl, (5 to 12-nenbered)
het er xGy gh Sativhtdd subbteent groGp. 2) aryl, (5 to
12-nmenbered) heteroaryl, (Cl to Cl2) al koxy, (C6 to
Cl2) aryloxy, and R2 is substituted with o 4 R5
gr oupd5. eadhe BR3mpasing ofcigire nél that has ferndiedyen, hal ogen, or
(Cl1 to C8) alkyl, and the (dcto C8) alkyl is
substituted with Gto 4 |5 r[;}u S each R5 is
i ndependent |y hal ogen, CHt kyl, (C2 to C8)
al kenyl, (C2 to C8) al kyny ,F (}| -NO2, -CN, -C2
-Q(C to C8 alkyl), (C6 to CI¥® aryl, (C6 to Cl2) aryI
(ofd phma&autiedil ¥dceptele Satior sol(&tbltfreof. OCH2OONH2, - NH2,
-SOSNHz, hal o substituted (G to Cl12) al ky], or -
Q(hal 0 substituted (C1L to C12) alkyl); and X is an
activated substituent group. 15. The conpound of claim
14 that has formula XV: v or a pharnaceutically
acceptable salt or solvate thereof.



