WD 2004/ 087074 PCT/ US2004/ 009659 PROCESS FOR MAKI NG

SUBSTI TUTED PYRAZCOLES CROSS- REFERENCE TO RELATED
WO20DERE70APPLI CATIONS [I] This patent clains prPCIUB3004/a09659

U S. Patent No. 10/254,445 (filed Septenber 25,

2002), which, in turn, clains priority to U S

Provi si onal Appl i cation Seri al Nos. 60/383,691 (filed

b 25 GESOPES IR MR bt ehrfiped P20t o

text of each of the above appl ications is incorporated

| ENFRE SRR R RBEATED BRTENTLAPPL GABHONS s
f orjmakimgs S48 Mt gyﬁoﬂ t%z@lsgga ent'wll@@éﬁgﬂﬁg%ﬂ ASebRmber

of the substituted pyraz
25, 209+ Which.6d tpyy dziolsgwiaitd to Uzl tPoowsional ByipdichtioreSériad iNos.

oor BBy o SOERT S BR8P PLSLRR TELRSE o o

Sepichiter PRY00€). UsREnfiSe tcit 6F SRALATRSILTE St
epThl Srl nven?l on is additional on di rectg%ﬂ 2Bonsfik HicBRorated by

refersmas Pde Big anpdicatisrposi ti ons (i ncluding et hods for
maki ng such conpositions) conprising substituted
pyrazol es, tautoners, and pharnmaceutically-acceptable
salts prepared by HETD @FMQSVENWDN invention is
further directed to using compounds, tautoners, and
pha¥nmac e dHISdRY§0fion dt disecied to asprpeess forapalieg subisiituetpyrazoles,

el ECR R b Ot SO 0 MR (T o

tautorgerm. fTarsi ih\yelmbn ptsolis dizedléd waodoatbositions (ia¢lutingamdth@ls for making
ki nase fBat activate their subst r ates, by dual

S“Chpw&é%’gw forgRising rompauads that may %B?Eidxﬂétlléféflﬁ?dlétes in such a
&y, 18t
ot WYl ARk 1) 400 06 S SRR tuing
metharis farmaitiog yllthIOm{JQSEEnS)'Fd’mmﬁﬁlg\é&BstkumdSp@rngtwp:auﬂoﬁle& and
us i sof i ncl udi

pharkiceqs iy Yoltpiab sol Zeerd ey ik e penernl B et s further
dlreétb@ﬁﬂhﬂ{g}lﬁdo%pdﬁﬁd@rﬂﬂﬂ&%&ﬂ% zﬂgmhﬁééﬂﬁ&ﬂlyp&dc@ﬂtaﬁﬁ%ﬁﬂé' Prepared

(e.g., CHOP, as welI” as ot her

by skehhaBiesesséo feat VerPrRFoIRlitions. MAPKAP 3). The p38
i soforns are activated by bacteri al
| i popol ysacchari de, physical and chem cal stress, and
pro-i nf | ammat omosmm@iuwsoﬂ DHEqﬁbmm\ITmr necrosis
factor g/ITNF and i nterl eukin- 1%§I)IL [ " The
pr Sduct HMitreepiatiyied protaip kBragesdM lﬁécfmétlﬁ of peoline-directed

seﬁrfé'{‘[ﬁ%%ﬂﬁfn'e %ﬁha@é thbﬂ'gcltlémaééﬁb%&g%h\z ?%aé ﬂ:ﬁ%h%%lgtgon-r Nte

. Cyc ooxygenase-
kinaREhr¢ JB2DBHA Y I6ESicty & diddald, tndhﬁhbghlhtﬁmeﬁbltah&bsm&lﬁétress uv

e a5 SR 0 St St iS55 oy
is a NEU fififyl AVARbLOBofoRAL Nnclu@E p3SRY IZBNHdp38y. These kinases are
responsible for phosphorylating and activating transcription factors (e.g., ATF2, CHOP,
and MEF2C), as well as other kinases (e.g., MAPKAP-2 and MAPKAP-3). The p38

isoforms are activated by bacterial lipopolysaccharide, physical and chemical stress, and
pro-inflammatory cytokines, including tumor necrosis factor (“TNF”) and interleukin-1
(“IL-17). The products of the p38 phosphorylation mediate the production of
inflammatory cytokines, including TNF, IL-1, and cyclooxygenase-2.
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[16]  WIPO Int’l Publ. No. WO 95/06036 (published March 2, 1995 reports a
process for preparing pyrazole derivatives.
[171  In U.S. patent 5,589,439, T. Goto, et al. report tetrazole derivatives and
their use as herbicides.
[18]  EP 515,041 reports pyrimidinyl substituted pyrazole derivatives as novel
agricultural fungicides.
[191  Japanese Patent 4,145,081 reports pyrazolecarboxylic acid derivatives as
herbicides.

[20]  Japanese Patent 5,345,772 reports novel pyrazole derivatives as inhibiting

acetylcholinesterase.



i nflammat ory, anti-rheumatic, anti-bacterial, and

anti-viral drugs. [231 EP 115640 (published Dec 30,
wa2@3jpsteports 4-im dazol yl -pyrazol e derivati REFUSH04/009659

i nhibitors of thronboxane synthesis, with

3-(4-1sopropyl -1-nmethyl cycl ohex-

) l: ifhgal |
e R A R L i e
( pabl i shpenckaRatedt 5,0994Y0 r@pr_ts smthsmpwm@denvatlves as anti-

| d
mﬂax%x(iazo e X! ?S 3 ﬁ@%ﬁb&?ﬁﬁa@gﬁ@ﬁ%&@ Wﬁralv%t“ﬁ%enyl pyrazol e

g srﬂequﬁé biu¥li8R8 Tdced1 90433 Bdpokil 4UnBdadaf18 kade
|l2§4 142, %tgdo et g re%Zrtpol - di a?mwa

denvpyvaza@ IudgblaQrs ofy avpm@ommymhﬁamrmﬁt M&Immpml-ﬂyme@yg}/clohex-

1y i Gal oD B et et s R e Bl or < of

cyiz@;kls NeaPosat] Pablt K. WEat/vess1 @hbEHea Whm e6,diooepspssts
substityted| pysazefss éf pgnosineantaseriyis stith #rigtGrredyr Jibudronyridazing6-yl)-

3ot DR e BRERF3585 {publ; shed Febt uaty
8, 128996)n UspPatesit N3, £134)b42, itd Matsdhopy nzaloets] , &slidrpiyngroles as

anti-inflanmmtory activity, with 3-

ha"%@ﬁyln@@mﬁe‘?ﬁw&? ¥y 4- ary| - pyrazol es and
no y I -
B0 RV PHCRLRBY A P UGl EbchfibRitgles (1104
substifatkd) émﬂmbltoest derysokiBey k0@ B) th 688tnRBO4f cylelsive disesses, with 3-

(4- ﬂﬁ%%l%{p& ff{@ ﬂg&ﬁ ﬁ{l,)}lgl%ngﬁdgg? é Cf}';br glgrpégazo(lﬂesbemg specifically

deschipdd. bitors of p38 kinase. [291 WPO Int'|l Publ. No. WO
98/ 52940 (PCT Patent Application No. U898/ 10436
puBri shBEPENRG Pabib &o. WD 9@/@@835 (Pélbbﬁt@d Feprugzy BekP96) reports

osi,tions con ai.nin d met hods
s pBIRER Ry o8 3o bRk AP R TS B 68T Ry Rose
tHYudBRY] 304 dlearid?bAlﬁi INGo B 01-3- 420%ks b
me}ggten?*g‘p:gnlylﬂcatrlyl‘é%ﬁ%b Us99/ 25}887 pngg?lml sgedbg}gq}\lysne s being
specfficallpdeperifpd o reports pyrazol es, conp05|t| ons
inin S a t g@gg n
pyt}%ﬁol ié%&kfé i %n VF e]‘\?vglci)feé }%eﬁﬁﬁgmg%:’rg%1 nce pyréig?scnbes
certaim filrhyes, pmMe@talnd@yﬂﬁdldnes@hmnlaﬂgﬁ-pﬁmwaaﬂ ~diaryl-pyrroles, as
pat hol ogi.cal conditions (particularly those associ ated
mhﬂwr%o gn3ssse activity, TNF activity, and/or
ggpoxm@&ﬁ %uﬁm o/ iy be/stzb% @ EPPLIAUESPRALBENR.

for processes or making substituted pyrazoles.
US9$he43®pmlﬂmhergommbmbatr26 des)refrets yuadeles, gomopassiions Yontaining
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US99/26007 published on June 2, 2000) also reports pyrazoles, compositions containing

those pyrazoles, and methods for making pyrazoles.

311 In view of the importance of pyrazoles in the prevention and treatment of
several pathological conditions (particularly those associated with p38 kinase activity,
TNF activity, and/or cyclooxygenase-2 activity), there continues to be a need for processes

for making substituted pyrazoles. The following disclosure describes such a process.



tend to inhibit p38 kinase activity, TNF activity,
and/ or cycl ooxygenase-2 activity. [33J Briefly,
wao benesore, this invention is directed, in parBCT/U82084/009659
process for making a substptuted pyrazole, a tautoner
of the substituted pyrazole, or a salt of the
substituted pyKeaSMVAARY GERMHERIENTRSUbSti tuted
pyrazol e corresponds I n structure to Fornula (1): R3A
N BpH NChiR3d/ention @Hlirde8@ t¢ m)metBodvfor makinglsiypgtitvtedipyrazoles that
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mon@@lm@mqa laiisrsino, hléfpé}%d%9&4%%1%5/#9?“0%1%6@3?%{%@ with one
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am noa koxyc on
hy@ﬁﬁﬁbmdyyhyioxycarbonyl heterocyclyloxycarbonyl

al koxycar bonyl,am n | k 1.09, .
2| KBl BB S Thay i et Ba BdeuDRE AL Y Yo Y, and ¥° is
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36 R*ishydrogen, halogen, cyano, hydroxy, thiol, carboxy, nitro, alkyl,

carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, alkylcarbonyl, carbocyclyl,
carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy, carbocyclylalkoxy,
carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl, carbocyclylsulfonyl,
heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl, carbocyclylalkoxy,
carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy, heterocyclylalkoxy, amino,
aminoalkyl, alkylamino, alkenylamino, alkynylamino, carbocyclylamino,
heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl, alkenyloxyalkyl,
alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl, carbocyclyloxycarbonyl,
heterocyclyloxycarbonyl, alkoxycarbonylamino, alkoxycarbocyclylamino,

alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl, alkylsulfonylamino,



-6 al koxyal koxy, am noal koxy, am noal kyl am no,

al kyl am noal kyl am no, carbocycl yl al kyl am no,
wa@bdoglosaornoal kyl am noal kyl am no, PCT/US2004/009659

al kyl het erocycl yl am no, hegerocyclyl al kyl am no,

al kyl het erocycl yl al kyl am no,

alko:ﬁ/gﬁ&gg}’éihi}ﬁbflhm, REl RSN Shbaik PBminoalkylamino,
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alkylewirsicstbiong, ofkyhtophylamand dpgitazingl dtlofyydrarandgen,

hal pal kyl . al kox hal.oal kox ket o ] - .
carvqtg e taging SR Furg i O {55 6T b ARG i B substinued
with @h& exMaldkitbstitaedtd ﬁﬁ:béfértdeﬁ@ly selbgéefrosyat groupaodsisting of alkyl,

het erocycl yl al koxy. [371 In sone enbodi nents, the

alkemyil desescye batpgens Baloakkirh iaHiony, hatoalkewy beleotraing, Mot Fyagp,

[ [ lLinec r i
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heterooydlgialorgds in structure to Formula (V): OO RS ACRS
(V). RAis alkyl. R5' is RSA or -O RSB. I%SAis .
hy Blog et sogtst sl gats Bs PTacqiSe syt combining an isonipecotate
with %g:a}e@%@dﬁy THE g%‘iﬁﬁe%ﬁfé_ &?%lg}?on% iPRhicanakd Yosuhs pvhut ed

I's optionally- substituted al kyl,

optional | y-substitut a\ keny¥, optionally-substituted
aryl, optionally- HMbstit aryl al kyl ,
optional | y-substi t ut ter A

optionally-substituted heteroaryl g%'yl . 138] In other
The gii3Addeesirs&pohdicnpirocesstoFopniag®y: formi ng a reaction

m xture by a process c rising introducing a

ni trogen- protected isonijpecofjate and a net hyl

heteroaryl into a reagtax rgi,trogen-pr ot ect ed
nd

i soni pecot ate corresRJS Pn stk ugvure to Formul a
A M) Rs N O RA LVILL). — The net hyl heter_oarXI
R* iggkyle Fpoidy ion -QtR uc Rar & hsiregsnnpptionajlysubsjigyted alkyl,

optio%%ﬁf’-/s%sz&}éd E&T,/ oyggggrﬁlgfgﬁlﬁg’@tuteﬂifete%yl. R® is optionally-
substituted alkyl, optionally-substituted alkenyl, optionally-substituted aryl, optionally-
substituted arylalkyl, optionally-substituted heteroaryl, or optionally-substituted
heteroarylalkyl.

38]  In other embodiments, the process comprises forming a reaction mixture by
a process comprising introducing a nitrogen-protected isonipecotate and a methyl

heteroaryl into a reactor. The nitrogen-protected isonipecotate corresponds in structure to

Formula (VIII):
o)
O—RA (VIID).

The methyl heteroaryl corresponds in structure to Formula (IX):



y5 Y1 1 11 1y2 Y3 (IX). Here, RA Yl, Y2, Y3, Y4,
and Y5 are as defined above. R5 is a
WO Raono8mM prot ecting group. [391 In ot her enbPdi/DE200£009659
the process conprises forming a reaction mxture by a
process conprising introducing a ketone and a
tosyl hydrazide into a requypr. The ketone corresponds
in structure to Formul a §§2: O-CN 5 Y5 Yi Y4 Y3 Y2
(X). Here, Y, Y2, Y3,s%N,¥5, and R5 are as defined
above. [401 In other erbodijfrents, the process
conprises conbining a h&gﬂ@¥6ne with a benzoyl
hal i de. The hydrazone cor¥espbOids in structure to
Fox 2({b )4 ] =N o+ N~ N,RS ~_Yi -
stere R0, 320 00 Tt P s el o Rale 3 gt brolibun grove
Foseyul aln(dthdr)emiadifentii3ne proB3e cBapritdsl foyminigerreactisB misture by
hal ogen._ Yl, Y2, Y3, Y4, Y5, and R5 are as defined
a proggss ¢eMPpriging introdiismes festonsrnd @i tasfkydrazide e s segtor. The ketone
k ] I%{.ure by a process conprising
anm%ﬁ?@%gﬁ%ﬁﬁgﬁqusg?gygkéiof Formula (I1) and a benzoyl
halide of Fornula (IQ) i a reactor. This mxture
is the heated to a te turenofpyreater than 50C
WD 2004/ 087074 PCT/ 004NQ09659 -8

Y7 Tyl
| ]
Y& Y
Y3 X).

Here, Y!, Y2, Y3, Y*, Y5, and R’ are as defined above.
[40]  In other embodiments, the process comprises combining a hydrazone with a

benzoyl halide. The hydrazone corresponds in structure to Formula (II):

O
\

N—R’

Y3 (D).
The benzoyl halide corresponds in structure to Formula (III):

O~ _R®

~
3A il 3c
R L\VXDﬁR
X 3B
R I1D).
Here, REis halogen. YL Y3 Yo, Y*, Y5, and R’ are as defined above.
[41]  In one such embodiment, the process comprises forming a mixture by a

process comprising introducing a hydrazone of Formula (IT) and a benzoyl halide of
Formula (III) into a reactor. This mixture is the heated to a temperature of greater than

50°C.



[421 In other enbodi nents, the process conprises
formng a conposition. Geater than 30% (by wei ght)
wW@Rootlog®7£0nposi ti on consists of a protected pRCEHESL084/009659
i nternedi ate correspondi ng-gn structure to Fornul a
(IV): 0 H3C-, 3A15 A Ry5YL 3Cy2 VY3 (lV).
Her, g, , . A
e Phect i limae, Afprolls cliprles Rfifg RohideRtn.
Greaten thpni 3086 (lew gigbt) ed this gorapositeastonsists ofniprotecied ppfazale
.. nhitrogen-protected substituted pyrazole. The
mterﬂ’iefhta@gcé’ﬁr-e%?%‘@ért& @&t%‘afﬂé%ﬂow&f@ala (\p«;iazol e correspondi ng
in structure to Farpul @ (1V). [441 In one such
enbodi nment é(é fpr otesdleBnpri ses contacting an acid
and tol uddew ‘ected pyrazohe internediate
te-Earnul aplpy. [451 In

corresponding in®
anot her such enbom#]
contacting a protegt

cor respondi ng inR%Bt-\'ucre to @{rrul a (lv) with an
acid to forman acrdgd m xPur e\\ This acidic mxture
i s subsequently c#itacted \r/%,j_\h avase. The
tenperature of the acidic nXtire is nmaintédVHed at

| ess than65C ween the tige the _acjdic mxture is
Her@ﬁ& & dhd: %he\?fh'rega’ a%‘é‘{ ksa’fgdﬁg&ﬁ’??ﬁ? &Caci di c

m XEUr er, §A6] erhboRehikSthe gf&@&' dBdPrised ﬁ@Ffb"t&ﬁiﬁg%‘c least one

conpri ses contacting a protected "pyrazole )
nitroigent ef angitiogeepogested pwtiuteg riymzels. dthamigogen-Fotarifdsubstituted

IV) with an acid to form a idic mxture. The

PW%@F&?@%HP@BE@F%“%‘&FB&%EB%‘?W%@W acted with a base

t opfpr MrBondWukh LadolaNdmdhep@keatcemppises donitfetifl xh Wéid and

with a greater pH is subsequently heated to a
tolugnervyitr aprotestast pXyrecde Brtermedistexmgespopping in syupEe to Formula (IV).

E R%gﬁ IS t n%r%sdélaft:r%glclg E:r%%%?iﬁl)c;ﬁe ﬁ%rﬂrgge%% Eglﬁéﬁ%sitcﬁﬁta@@n g a protected

eri I nt'er medl a

pyrad6lei@siniddidte corrlespendinp én stnsuls td Forneida iV evittdamadid to form an
internmedi ate  corresponds in structure_tq_ Fornmul %h
c

acidicymixiurgOlbig 4 idds syt RETgeso iy 60yagied Wia hasy
temﬂ!‘rétﬁfe'ﬂ'f' i hcidic mixture is maintained at less than 65°C between the time the

acidic mixture is formed and the time a base is added to the acidic mixture.

[46] In another embodiment, the process comprises contacting a protected
pyrazole intermediate corresponding in structure to Formula (IV) with an acid to form an
acidic mixture. The acidic mixture is subsequently contacted with a base to form a
mixture having a greater pH. This mixture with a greater pH is subsequently heated to a
temperature of greater than 25°C.

471  In other embodiments, the process comprises contacting an unsubstituted
piperidinyl intermediate with acetonitrile. Here, the unsubstituted piperidinyl intermediate

corresponds in structure to Formula (XV):



RSBC51 "3 Y2 (XV). Here, R3A, R3B, R3C, Y1, Y2, Y3,

Y4, and Y5 are as defined above. [48] In other
wepiedstoent s, the process conprises reacting aPQi/ysmhi/@9659

acid ester wth an unsubstgtuted piperidinyl

internmedi ate corresponding in structure to Fornul a

(XV). [49] This inﬂﬂntion also is directed, in part,

to conpositions (apd net R{%&B‘Sf maki ng such
c
v&z

conpositions) co N§i Ng unds N\hat may be used as
ri beNHpr ocess. Greater
se C Qgitions consists

intermedi ates of( th
than 30% (by pi®rGhid/of t
of a conpound corrg¥ponding in structure to Fornul a
(I'V). [50] This inventigfZatgd is directed to
processes for neking corfpounfis (as well as tautoners
of the conpounds, and tR&sakts of the conpounds and
tautonmers) that may, for ‘exanple, be Used- as a
st tisR erj2ak,3 044 |
Herey ovtéé- d%f??ﬁé%’gr ’S{éééga%;sdq?éjérsgi@ﬁ%@?%&é%éubst i tut ed
py 48 ol Bsothér éntsoddixhenté,| the pfobdsk compsiveeresttaig a glycolic acid ester
.. enmbodi ments, .the pracess |.s directed. to naking a
with gpppgRhshintg Ripeidiey PISHRFHRIE GPEFWOR Sé%ﬁ%vﬁﬁw%éo Frmula
(X\qs;lteructure to Formula (VII): OO NRS' ORA (VII).
re, RA and R5 are as defined above. The process
coppy i s&kisdoveniinh alyoandirsted, pepawt, &0 eompdsitFmsandmetiiolls of

w th _an anhydride of . Formul a 52] .In of her .
el TS RSB e b B b e fghigrmediates of
the b8V QA& CcriBAT FrB8HRNdir8er tRarS 3 0% b iRidh®) JTahesdcBmpd3itiodednsists

process conprises conbining a nitrogen- protected

of a ¢ayppiynd sotrasnendfngrin strustare(te Foymyfat met hyl

he oaryl .Forrul a, (1. X). | [

0 o iRt st o SR Ry R BB nds s el
as taGRieRSPONE cogpdihds] drdahel atstod theodompoandd dnd tailifoeners) that may,

process conprises _conbining a ketgne of Fornul %@&X‘i
for eypmiplet besyacH pa p atariiRe MplorizbganERedatep i abouDAPEH9eS grocess

- : 'Iﬂ?Hfu he process is directed
for I?%&%@llé%%g%tﬁ%?@&g%mggﬁ 0 ectsl;aegj'pyr azol e correspondi ng

i NSt r uld somee sueh Rartbodinaentd, he pidvessas doressd tompking @itrogen-

conpi ni.ng a hydrazone of Fornul a Iglrlnz \}ﬁ]) a benzoyl
protq%qq IgenIpgCoate ﬁgmreép?tp 1p§ 1n structure to Fo ule\tl\% :

Q 0
X
R> O0—R* (v1y).

Here, R and R’ are as defined above. The process comprises combining an isonipecotate
of Formula (VI) with an anhydride of Formula (V).

(521 In other embodiments, the process is directed to making a ketone

corresponding in structure to Formula (X). The process comprises combining a nitrogen-
protected isonipecotate of Formula (IIT) with a methyl heteroaryl Formula (IX).

[53] In other embodiments, the process is directed to making a hydrazone
corresponding in structure to Formula (II). The process comprises combining a ketone of

Formula (X) with tosylhydrazide.



[55] In other enbodi nents, the process is directed to
meki ng a substituted pyrazole, a tautoner of the
W@ aegstom ed pyrazole. Here, the substituted pRCHES1084/009659

corresponds in structure tgorormula (XV) or Fornmnul a
(XVI11): HNNNH R3AI' RAl / y5 ~rl R3C "~y2 s Y
_ ( . -
=9 VeV, W pgniidfredyd agithe s Mten

prote¥iéd pYfazoRbsormegbnRigan strastuckad iHoeaiuk®Ve . THoprss cemprises

comtippEaBAsPe Berur B fine Byt Bt FERR st
(1) [ R8dmdtnshodpM&s, it%)é&;gx%h&@ i4 8ir6htéBOIRLkiADa substituted

conpounds (as well as 't oners of the conpounds, and
pyrazohe agaltomendf thh eulstitpelipuiezaad Heru thermabsiiuted ayragalg,

for exanpl e use a_starti ferial or
corrings o arutire i Fpnata6ova SrE BB Vb Cese 1or maki ng

the substituted pyraa&%e@{of Fermmy a (1). [57] In

sone enbodi ments, the Cpnpdiadiconphiges a

ni t rogen- pr ot eck i SoE 2,

structure to For

t he conpound démnjjri se$ a kete

structure to For £ (X) Y[ 59{\ | n other enbodi nents,

t he conpound coﬂﬁ?ises a b&ﬂrd@%ne corresponding in

structure to Fornula (11)2 1%0] In oth@&Vienbodi nents,

t he conpound conprises a nitrogen-protected pyrazole

correspondi ng structure to Fornula (I1V). W

2004/ 087074 PCT/USZQ%&

3A
R N
ol .
R3C \Y4\ }\YVZ
=Y3 (XVIID).

Here, R*, R*B R*C, YL Y2 Y3, v Y5, R, and R’ are as defined above. The process
comprises de-protecting at least one nitrogen of a nitrogen-protected substituted pyrazole
of Formula (IV).

[56]  This invention also is directed to compounds (as well as tautomers of the
compounds, and the salts of the compounds and tautomers) that may, for example, be used
as a starting material or intermediate in the above-described process for making the
substituted pyrazoles of Formula (I).

[571 In some embodiments, the compound comprises a nitrogen-protected
isonipecotate corresponding in structure to Formula (VII).

58] In other embodiments, the compound comprises a ketone corresponding in
structure to Formula (X).

[59] In other embodiments, the compound comprises a hydrazone corresponding
in structure to Formula (II).

[60)  In other embodiments, the compound comprises a nitrogen-protected

pyrazole corresponding structure to Formula (IV).



-11 [611 In other enbodi nents, the conmpound conprises
a substituted pyrazole corresponding in structure to
WO A7T{ XVI 11). [621 This invention is al so PUCT/ES1004009659

in part, to pharmaceuti cal jgaenpositions (or

medi canent s) conpri sing the conpounds, tautoners, and

s s -

R P e et
corregfondedg ingtruptuesr tveoeutladXIVIHpnposi ti ons conpri sing the

conpoungs, .t auf.oner nd salts de in accgrdance..

o B s Gt B BRI g e Do G cBRipoStions (or
mediSdrh&f$)RDmpRinahé cothfoudas ROdsmets, il EMRIRMde4S botdrddhee with

conpounds, tautomers, and salts nade in accordance

this ipyeniionhi s i nvention. [651 Further benefits of

Appl.icant.s'. invention wl] be apparen 0 skill ed

ARA FaFlR i el arll%c{eﬁ’i g A Rolil s PRTRE | £
pharREB6TREA EblN oSk ord FoniRshisRREEL B AsMabibers, @84 sdltsifade in

detai |l ed description of preferred enbodi nents is
accondppcevidly tlaminyeréon. acquai nt others skilled in the art

Wi i i ¥ 1 >R L

o o2 SR fon LEWENLSRy, o e ) REBES! uBRckiEine the
compithdsyayutaciap] aahdltapply id steordavestviththis mviehSon. numer ous

forns, as they y best suited to.the requirenen i

of 681 pab et pEreTo el Anplcsnts SHvar SR VLSS FTGHTOp SR led in

.t ol 16 ~while indicating preferred
thea@é%%%?%@%%gﬁgﬁ%ggﬁ%gﬁ?nvention, are intended for

purposes of illustration only. This invention,

enb DU ED BEsEA LY R RiE PRl et ooty
beggs)v ar TR HeailB®didetifon f préRpRa RS dbha:s ¥BiteREd only to
Prepar ed b{eﬁt he Met hods of This Invention [671 The

acquaishetbersakilledan theeart Wish piebeants] inventine, ifsrinsebles apditg practical

S A .
numdéidENoEns | as tTEmYH b best 4uited td 1z Péqlirgmentbief € patiular use. This

2004/ 087074 PCT/ US2004/009659 . . . . .
detailed description and its specific examples, while indicating preferred embodiments of

this invention, are intended for purposes of illustration only. This invention, therefore, is
not limited to the preferred embodiments described in this specification, and may be

variousty modified.

A. Compounds That May Be Prepared by the Methods of This Invention
671 The compounds that may be prepared by the method of this invention

include compounds corresponding in structure to the following Formula (I):

Q).

Here:



-12 [681 R3A, R3B, and R3C are independently sel ected
fromthe group consisting of hydrogen, hal ogen,
whyanosw74 cyano, am no, al kyl, am noal kyl PCT/US2004/009659
nonoal kyl am no, di al kyl ampo, al koxy, and
al koxyal kyl . Any carbon of the al kyl, am noal kyl,
nopeal kyhamsm 1381 ky; ] ;
opl??lonagl 37@| soaélﬂ gist iaﬁlliFl g@e\glm@etrﬁgflo%%%%grﬂ{nnéf%eégwﬁk&%ksmg of
hydregenshalo gy hgdionslegyencemtihy, adieil cohiadalkyly mankelkylaoupo,
. ,consisting of oge hydr oxy, d no..[691 In
it Brin Ui e DhToantey e of He A oRRmo AL roA
monédIy1BAR A HRALIAHRBENNSHL bY alk8L Rt AGpibAMN B Suiskiiaked with one
consi sting of hal ogen, "hydroxy, cyano, am no, alkyl,
or meneisnbstitiaxts indoprydektys sehictes! freih dhkgroapicaesistagled pplogamd
hvd al koxyal kyl . Any carbon of the al kyl, am noal kyl,
YAFHN 8T kYA Rmi no, ~ di al kyl ani no, al koxy, or al koxyal kyl
opjshionatd dnieSprefpHichitoaEnid, R0 Rehydkogaal &ad R* and R*® are
~_substituents i1 ndependently selected fromthe group .
independentht setrptask frcwaltgfggrﬁyp EORRissbRg of AAl@ e AYETOXYCYHRpaMINo,

| - : e
oty R B RS GRRUS arhilS ERTRAUAS, R RIEAR Rl Agy gpypon
of th®al¥yl, 3milidealk i, fnbndYikylaminoptiiatkyleninodilkenyt, o1 alikbeyalkyl
.conpound corresponds in structure tq For rrulya S' -63) X
optiqra iy fs sqbstkpferatinone or ot syptigyts indqpepgdently selogtogifram the
L B i o ' t s
ot sing ISR, ISR, S o' MR ot esions
compound corresponds in structure to Formula (I-A):

3B

N—NH
RA / N/ / N

_ f\ \_/\[(\011

(I-A).

In other embodiments, the compound corresponds in structure to Formula (I-B):

R3B

(I-B).
In other embodiments, the compound corresponds in structure to Formula (I-C):
R3A RB
N—NH
7 NI N \

\"/\OH

O

Y (1-C).



bOyOH Y5 Y1 (r) Y\ 3 Y2 11 Y (I-C. WO 2004/087074
PCT/ US2004/ 009659 -13 I n other enbodi nents, the
W@ 00posiodd corresponds in structure to Fornul a BCF/DE2004/009659
RBAHN-NH x NR3B Y 5y 113¥~ Y 112 Y (I-D). In
ot her enbodi nents, the conpound corresponds in
otBd', I ). R3B
i o YRR S R o BhponfDf A o i@ O
conpound qﬁ%responds in structure to Formul a (I-F)
3Y2 Y (I-F). [70] In
nd R3C are each

h ano, am no,
'--fo |aIP am no,

al koxy, or_al koxyal kyLl_ Any carbon(mf the al kyl,
ani noal kyl', nonoal ky{f&m &b, di al kyl ami no, al koxy, or
al koxyal kyI opti ona |4y [ %zsubst ituted with one or nore

\ 7
Y? (I-D).

sone preferrg
hydr ogen; a :
al kyl , am nogHz#

In other embodiments, the compound corresponds in structure to Formula (I-E):

R3A

Y (I-E).

In other embodiments, the compound corresponds in structure to Formula (I-F):

R3A

JI-B).

[70]  In some preferred embodiments, R*® and R*€ are each hydrogen; and R3%is
halogen, hydroxy, cyano, amino, alkyl, aminoatkyl, monoalkylamino, dialkylamino,
alkoxy, or alkoxyalkyl. Any carbon of the alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, or alkoxyalkyl optionally is substituted with one or more
substituents independently selected from the group consisting of halogen, hydroxy, and
cyano. In some such embodiments, the compound corresponds in structure to Formula (I-
Q):



substituents independently selected fromthe group
consi sting of hal ogen, hydroxy, and cyano. In sone
wa@ ewh/ogmnodi ments, the conpound corresponds i NPCT/US2004/009659
structure to Fornmula (1- Gi4-WD 2004/ 087074
PCT/ US2004/ 009659 -14 RNH N 3A ~~OH 1I(r) Y5 Y1 ~\
~2 V3 (I-G. |n sonmepptdgr enhadi nents, the conpound

correspongds i ormita (I-H: R3A N -NH
b-;:-pro ) ot her
enbodi nents, tH eson in structure to

Formula (1-1): R3A NJANH N -~CH OG5 Yl 11 Y\ 3 VY2
Y (I-1). [71] In sore pr Ferred enbodi ments, R3A,
R3B, and R3C are ind nde€ntly selected fromthe
group consisting of hydydgen, chloro, fluorg43hydroxy,
cyano, amno, nethyl, trifluoronethyl, ethyl,

In sometdiiosryembadimdnts, tha@narent eryresgonady inl sruswnetogreefsta @dl):
enbodinentsal,A R3C i s hydrogen; and R3A and R3B are
iﬂﬁependedi sel ected fromthe group consisting of
chl oro, fluor hydr beyiVHCy ape-— am no, methyl,
trifl uoronet iyl \ et hy/l l/‘(ret Moxy,\Nand trifluoromethoxy.

0

(I-H).

In some other embodiments, the compound corresponds in structure to Formula (I-I):

(I-D.

[71]  In some preferred embodiments, R? A, RB and R3C are independently
selected from the group consisting of hydrogen, chloro, fluoro, hydroxy, cyano, amino,
methyl, trifluoromethyl, ethyl, methoxy, and trifluoromethoxy.

(721  In some preferred embodiments, R g hydrogen; and R3** and R*® are
independently selected from the group consisting of chloro, fluoro, hydroxy, cyano,
amino, methyl, trifluoromethyl, ethyl, methoxy, and trifluoromethoxy.

(73]  In some preferred embodiments, R and R*C are each hydrogen; and R3*is
chloro, fluoro, hydroxy, cyano, amino, methyl, trifluoromethyl, ethyl, methoxy, or
trifluoromethoxy.

(741  Oneof YL ¥ Y3 Y4 and Y’ is =C(R4)-, i.e., a carbon atom double bonded

to one atom, single bonded to an R* substituent, and single bonded to yet another atom:



[73] In sonme preferred enbodi nents, R3B and R3C are
each hydrogen; and R3A is chloro, fluoro, hydroxy,
W@ y@aos707amnm no, nethyl, trifluoronethyl, ethylPCT/US2004/009659
met hoxy, or trlfluoronethqu [74] One of YI, Y2, Y3,
Y4' and Y5 is =C(R4)-, i.e., a carbon at om doubl e
bonded to one atom si ngl e bonded to an R4
substituent, and single bomded to yet another atom WO
2004/ 087074 PCT/ U82004/ 009 9 -15 R4 One of Y, Y2,

Y3, Y4, and Y5 is = %f? \gfnitrogen at om doubl e
bonded to one atom and ngle bonded to anot her atom

8 sY2, . Y3, Y4, and Y5 dent
One gg}g gh %ﬂfYoﬁP%IYe 1sgrlguﬁecaﬁétlr%gqnﬁéomgtpublé?a e%g é)ne om and
smglb b@ndedttgraﬁ Qlfatgllll' Y2, Y3, Y4, and Y5 are
I ndependent |y sel ect ed from the group consi sting of

= Hor [75] In sonme pref ed enbodi ments, Y1 is
=C(H)- or =N-; Y2 is =C(RA)-;5Y3 is =N; and Y4 and
Y5 are each =C(H)-. [76] In sonk preferred
And ﬂﬁ‘@@d 6l Vg WE;S Y34, a@ﬁﬁrﬁh&e@ﬁﬁéﬁtﬁ*ﬁelecﬂ fi-m HHE( gﬁ?up con;isting
and Y4 and Y5 are ea 7Z] In soneg p eferre
of =(eboandENt.d.e eraﬁEIYYBY r%((:::_%aéﬁd N-are mdgpapgentlyselegteg from

C(H)-. [78] In sone preferred
the ggoﬁégggd?%rsrlgﬁl@orﬂ Y2 Y44, and Y5 are each =C(H)-; and

Y3 is =N-. [79] H i s hydrogen, haI ogen, cyano,

hydr oxy, th|o rboxy, nitro, alkyhk, carboxyal kyl,
al kyl t hi o, % nyl, afkyl sul
al kyl car bonyl ar cycIyI car bocycl yt al kyl ,

car bocycl yl al kenyl , carbocyclyl XY, carboc clyl.al kox
Ca%bcychwomqmb d cphpdaespes, Y IthhT H)- or I¥ S?éls ——C(RA)S Y3 is

_ ar ny, carbocyclylsulfonyl
@fquﬂ%f‘? yefr ﬁIlCh Cln%—per ocycl yl sul flﬁy
heprer ocHehothsprlefepredlembodthaty o Yand Koy each =N-, Y? is =CR")-,

carboc cItheterocycIyI het erocycl yl al kyl,
and Keprd ¥c ol spploxl:(Hhet er ocycl yl al koxy, anmi no,

ATARE K Sombh A AifbodB EROXY AN arB b ATHATE, Y, and

het erocycl'yl am no, am nocar bonyl
Y°® and éeobrth(kuoxyal kyl, al kenyl oxyal kyl ,

al koxyal kyl am nq, | kyl ar ni noalk Yerd al ycar bon .

caf8bcy & %%&%gﬁfﬁﬁr?ﬁi%"%l%}t% e%lc %1 I’ﬁég%%?ﬁ?ﬁ ‘)H(H)" and
Igoxycar bonyl am no, al koxycar bocycl yl am no,

a

oxycar bocycl yl al kyl ami no, ami nosul finyl,
anmmps ulRf énkydrogank hrale garf, ey@noahydrgxy, thiol, carboxy, nitro, alkyl,

carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, alkylcarbonyl, carbocyclyl,
carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy, carbocyclylalkoxy,
carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl, carbocyclylsulfonyl,
heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl, carbocyclylalkoxy,
carbocyclytheterocyclyl, heterocyclylalkyl, heterocyclyloxy, heterocyclylalkoxy, amino,
aminoalkyl, alkylamino, alkenylamino, alkynylamino, carbocyclylamino,
heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl, alkenyloxyalkyl,
alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl, carbocyclyloxycarbonyl,
heterocyclyloxycarbonyl, alkoxycarbonylamino, alkoxycarbocyclylamino,
alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl, alkylsulfonylamino,

alkoxyalkoxy, aminoalkoxy, aminoalkylamino, alkylaminoalkylamino,



al koxyal koxy, am noal koxy, am noal kyl am no,
al kyl am noal kyl am no, WD 2004/ 087074 PCT/ US2004/ 009659
WO 1@408a0bocycl yl al kyl am no, PCT/US2004/009659
al kyl am noal kyl am noal kyl anigho,
al kyl het erocycl yl am no, heterocyclyl al kyl am no,
y . . .

carbd?k%%%%\%%ﬁ%r ﬁl&?ﬁrﬁg{lﬁ%%ﬂ%oglﬁ%agmo, alkylheterocyclylamino,
heterhetobylalkyaimihdedlgiintgrobydldbkylaannaaarbocyclylalkylheterocyclylamino,

e L e T TN e
alkyleRiRREHehyl Bk rcaﬁioﬁyiamirﬁnmyaﬁ@w,tamg@Q&azW&r of

such group opti onal is substifute w th ‘one or nore
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[85]  In some preferred embod1ments R* is alkylsulfonyl.

(86] In some preferred embodiments, R*is hydrogen.
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prepared froma comercially avail abl e isoni pecotate

conpound and di-t-butyl dicarbonate: W 2004/ 087074
weEONANED0O4/ 009659 -24 0 O CH3 0 0 CH3 RAO ~PCODURM04/009659
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cted iso N\”/\
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ethyl is gtat@ and di-t-butyl N o 0 U~
1/0 CH3 O H3C~O HNC ~' (O + H3O A) .(}- N
0 CH3 '"Ir 5 k 3 CH 3 CH3 O 113C et hyjy o
Boc- pr ot ec%[é jpecotate di-t-butyl di c%r bon /
et hyl isoni pecot The nmethyl ester simlarly nmey be
prepared from conmmercially avail abl e net hyl
i soni pecotate and di-t-butyl dicarbonate. [901 The
di -t-butyi—Bitarbonate is preferably chargfedlHo a
reag about 1.01 to ab ,

’ of th i soni pecot at i
Sol veér R ny. be, for exanple
tetrahydrofu?lan (" THF" )Y Wi | e addi ng th/ F H
i soni peca AL\ theocerrperature of the rex o

m xture preferéﬂy is maintained at from about [zero to
about 15C. Aftef3all the isonipecotate has begg

the mxture is preferably warned to roomteng
(i.e., fromabout 20 to about 25C) and agit at ey (e.g.,
stirred) for at |east about 1 hour, nore prefPrably
fromabout 1 to 3 hours, and even nore preferably
about 2 hours. Afterward, the contents are preferably
cool ed tontagg about O to about

/@/é\)'N\O\H/\OH

N N

B. Compound Preparation Process
88]  The compound and salts of this invention can be prepared from materials

generally available in the art.

B-1. Preparation of Protected Isonipecotic Acid Starting Material
[89] In apreferred embodiment, the synthesis begins by preparing a suitably
protected ester of isonipecotic acid. The protecting group (R®) may, for example, be a tert-
butyloxycarbonyl radical (or “Boc”). The Boc-protected isonipecotic acid ester may be
prepared from a commercially available isonipecotate compound and di-t-butyl

dicarbonate:



10C, nore preferably to about O0C, and the solvent is

renoved. Wien the solvent is THF, it may be renoved
whgo4Pgmo7exanpl e, vacuumdistillation. [911 AnPECTIES2004/009659

suitabl e protecting group -2 -acetyl. The

acetyl -protected isonipecotate may be prepared froma

commerci al |y avail abl e et hyI i soni pecotgte and acetic

an idgy WO 2004/ U82004/ OO 65 -25 0 O
@NO_ ~0- RAH i sbni ecotatg
ac alhRr | deH yI gpnl pecot ate H

may be, for exanpl e, as defi ned above. Thus, f CH;
exanpl e, the acetyl- protected isonipecotic acid 3et hyl
ester may be prepared fromcommercially avail abl e

et hydnipk®eRi pecot at éi-tdngl dedbiag anhydri de: OCBodPr@c®d
H3C O HN O\ + H3CAO kCH3 N CH3 CH3 0 et hysonipaseittt c

dride_eth
Here, Rogiacito fteaimp o R HEITHY Fouer i orbt maGr s mdy or
ethylahﬁ@exr%fn&% vﬁéﬁblw&hﬁa@th% thhengit, tByB»b%@@é@onyl

d acetyl radl cal” di'scuss above. Such groups incl ude
1somlphm§1@ acloathyd spien diay dpeipmepstedulcer penmrm@ﬁm)wa;@me ethyl

for exanple hydr ogen,
180“’85?‘1%33?&365'@% ﬁ%F%FP P kyl (prefer abI y methyl or
ethyl), optionally- subst ituted aryl (preferably

ph |), gor option - subst | t ut ed het,ex O her
ita grouQsH@ /é?mﬁ\ - O R5H:¢ wher eiln R5B y
e\ f xanpl e, : GbstiTuted al ky j]/ga s
(0]

(pref er abl yCHﬂ solgb yl and tri c | or oet hyl), CHy
optionally-substituted al kenyl (preferably allyl),
optionally- substituted aryl (preferably RRgp¥lcdtea

opt i ¢l | y- substi t ui-esheabivd@hky! (preferabl yedggenzyl ),
opfSP%PFé‘I’t?til substituted heteroaryl, or isonipecotate

t [ bstituted h t | al Wh
Thi o@;p@gwél ogger %Wzlguﬁ gltaé(u epﬁg)ag? gt%rcéngﬁléallﬁgxe%gﬁle rflqgtlilyl
isoni %Qate%gzﬁgt bhieaRhYggEed i soni pecotate may

ener al prepared using, for exanple, the
f olldepwi ffge dieabtiybdicarbonate is preferably charged to a reactor with from

H;C

about 1.01 to about 1.05 mole equivalents of the isonipecotate in a suitable solvent. The
solvent may be, for example, tetrahydrofuran (“THF”"). While adding the isonipecotate,
the temperature of the resulting mixture preferably is maintained at from about zero to
about 15°C. After all the isonipecotate has been added, the mixture is preferably warmed
to room temperature (i.e., from about 20 to about 25°C) and agitated (e.g., stirred) for at
least about 1 hour, more preferably from about 1 to 3 hours, and even more preferably
about 2 hours. Afterward, the contents are preferably cooled to from about 0 to about
10°C, more preferably to about 0°C, and the solvent is removed. When the solvent is
THEF, it may be removed by, for example, vacuum distillation.

91]  Another suitable protecting group is acetyl. The acetyl-protected
isonipecotate may be prepared from a commercially available ethyl isonipecotate and

acetic anhydride:



O OO ORAp HO40-RA + Rs" AOARs N R5 O isonipecotate

anhydride N-protected isonipecotate Here, R5' is R5A
W@e004@BR3B. Further suitable groups include  PCT/US2004/009659

optionally-substituted al l-gk,- optionally-substituted

aryl methyl (preferably phenyl nethyl), and

optional | y-substituted heteroarylneth@l. A discussion
relati to warious sutabple proteqy ups may be
WO 2&@0@4 PCT/ US2Q041. 009659 -28 folindlin, for

exanp ebrpt TTHH, Wut§BP GM; Pro iy eCr oups

in Organic Synthesis; 3rd Ed.; Wley: New Yopk, 1999
(incorporated by reference into this patent). B-2.

Ket one iﬁ%%@a%[a%“ on [2di afhYeider ot ect ed i delaiepbeot at e
may be reacted with a suitable nethyl beveygaEyl to

fQkm a.ketone im.a Latd ¢ td.on. N
Hore " 1% oEPHGRE by @RLFLOQY. YIRS (B Bpbe the oA,
protelliéedtiﬁﬁﬂli?psﬁd_oﬁ@ byl kthiybesadranay boprepaes fimhecdremercealyydvailable

fere, IS a nitrogen protectin roup, such as a
ethyliipaniprseintgprnst asetis AYEREEp descr | geg agove. Y, Y2,

Y3, Y4, and Y5 are as defined above, except that if R4

is oth t hag hydroger tden the qp /o(f) 1, Y2, Y3,

Y4, m@-z{hat i s desjlliedlto be :&3§4)- i ih sone

i nst a | peefer éblﬂyczd?sd—jl% -"at this sta

process. To ill%%strate, if it is desired to ma a

substituted pyrazol e wherein the substituent at the

4-posi ti amypf the pyraapheyisiea pyrim dithyyN-(getplip
subst i tiwtipdota i ts 2-position, then the isonipecotate

gft@? lr 2§ttl%rr g@% géq%go(%%gin\éo grucl)lgp’s 2150 mgfﬁ usleﬁsutls%gacde(%’the tert-

butyloxycarbonyl and acetyl radical discuss above. Such groups include those

corresponding in structure to -C(0)-R*, wherein R>” may be, for example, hydrogen,
optionally-substituted alkyl (preferably methyl or ethyl), optionally-substituted aryl
(preferably phenyl), or optionally-substituted heteroaryl. Other suitable groups include
-C(O)—O-R5B , wherein R>® may be, for example, optionally-substituted alkyl (preferably
jsobutyl and trichloroethyl), optionally-substituted alkenyl (preferably allyl), optionally-
substituted aryl (preferably phenyl), optionally-substituted arylalkyl (preferably benzyl),
optionally-substituted heteroaryl, or optionally-substituted heteroarylalkyl. Where, for
example, the protecting group is -C(O)-RSA or —C(O)-O—RSB, the protected isonipecotate

may generally be prepared using, for example, the following reaction:
O

0 0O 0 RéO/U\O
HN<:>—<O_ AYt RS')]\O/ILRS' — N\n/RS'
0]
isonipecotate anhydride ilj‘ggg);sg’;;?e

Here, R” is R** or -O-R*®. Further suitable groups include optionally-substituted allyl,
optionally-substituted arylmethyl (preferably phenylmethyl), and optionally-substituted

heteroarylmethyl. A discussion relating to various suitable protecting groups may be



&3 [94] Before beginning this reaction, the mnethyl
anion of the nethyl heteroaryl preferably is first
wpe@pas®M by treating the nethyl heteroaryl w tPCT/D82004/009659
about 2.35 to about 2.49.mel-e equivalents, and nore
preferably from about 2.40 to about 2.42 nole
€ dnic

foundly EY RPN, e aPs ML PO R PR R R PR
Synthesisf Bdristl) WilegieNew i Yorlp gé@ao émcat‘ppeadifui:lesdretf@"mrla@dh@ patent).

preferably no | ess than about -10C, and nore

preferably from about -6C to about 10C. In sone

enbodi ments, the tepperalislericpatdiem about zero to

about 10C, and still even nore preferably from about

zelpd t oTla@pmecse@ 1s0rh1eeco@§€emm?e peacteflorithex auisble,

um h hyl di si Li.HVDS"), lithium
meth?ﬁhleg% 1pt)(/’l S’E‘W ai{‘ %{mfﬁ}ﬂ\mﬁ ac ZBEIOB%?MU fum t ert- butoxide
("tBuOK"), with tBuOK being particularly pieferred.
The resulting m xture WD 2004/ 087074 PCT/
-27 preferably is stirrddlsfor a brief per{ od,
typrQ, east about\0.25
pr ef er abl m abdut ﬁ.?ﬁZto about 1. hayr .
SubsequenttyrNfgom abok, ;0095 to about *JYsG’S mol e
equi val ents, and nore preferabl y from about 0.95 to
about 1.@@es| e equi v I“&H“f’ of the protect edetone
|son|pe88P3?@“(based oS8 es of met hyl heteroaryl) is
Herel ReR :Agidgert protdeting BRupyduch Bl @hitfogeh pe&ecting @*&I}Edescrlbed
errqul greqt s, the protected isonipecotate is %grstfan

abovl &wl ¥, Yt Ypi 24l yeraes deftned ahovmexapt HiahifiRads o

hydr{): %nl 81\%)2?%} Iéltl?e%fa&dd i ' g? ggf ?ﬁc{‘? 5 ﬁfagfsﬁfré%fg ‘ﬂosb%m(HRe}) $@48some

instapte3f preddohbly &C(S@H@) atfhotages®f nflmpntoeess a" nd],lustnates ofhieis desired to
enbadi.ne east about. 2 hou

T D N T I TENRER
pynn?rfgkr{ lg‘xjou fﬁ%stﬁtﬁ%@a@ﬁ??%)ogltlbﬁ tROPHe flethAHERr0afAN Gr&dBRould, in

referably froma to about 4 hours ™at "a

many Bdtaoech, pefpeblytber e of from about 0 about 10C, nore

preferably from about O ut 5C, and even nore

preferably about 5C 1In 8r enbodi nents, the mixture

isinitially stirred fgAfromabout 2 to about 20

hours at a tenperature %t fNom about -10 to about

10C, and nore preferabl m about -6 to about 5C.

[961 After the initial SNNTrigg period, stirring is

of ten continued at an increas tenperature (e.g., at

| east about 5C) until at |eas Pout 98% of the

protected isoni pecotate has been consumed. In

entéH| annfoge beginniag shipreactiom ¢he methwhamian pbiks émeéhxlh@tex(@ryl

o) 1 BB T TR RO RS 3 3 1 o

2.49 ke Bt MRS, eﬂﬂmaﬁ@re@mfabbommabsumm tocabloat 2.42 mole
preferred where R5 is, for exanp

equiyalents plie Prssap dag DEFHICS ONRILPT LA daléf?%fc(e1gn T gx gther, with THF

o BFTEER P AL LAER, o BB G TR Bt s

than abewtt-10°C, and more preferably from about -6°C to about 10°C. In some

embodiments, the temperature is from about zero to about 10°C, and still even more
preferably from about zero to about 5°C. The base may be, for example, lithium
hexamethyldisilazide (“LiHMDS”), lithium diisopropylamide (“LDA”), or potassium tert-
butoxide (“tBuOK”), with tBuOK being particularly preferred. The resulting mixture



hour. In sone enbodi nents, a greater tenperature
(e.g., fromabout 5 to about 40C, nore preferably

w0 e@aostoout 15 to about 40C, and even nore prePEr/aki094/009659
from about 25 to about 35@y.-maybe used. Use of such a
greater tenperature (particularly a tenperature

prefelbPi&limell BN @%@geﬁ@@ Q%ﬂlf SquUee 4R O%Mloﬂ}é Q@ more

reaction tine. erature Is particulariy
prefesa]bil}t ﬁbineabmhe@ &5 Rbabhait 46 thphr. Wisaqeudl, ﬁ{oxgrabamte(} 95 to about

1.03 pw o a rg§ @aﬂgﬁc’oerg Pﬁ%ea’rel])lp&r éﬁtug foet[Jlalg(i eqmvalent

f th I%Hatc?e%i CERPESAL [BasH&! Bolds b€ n Eét% k $hen added to the
° %creaseld tg aboutt :§>5C) [0971 |r{°§uﬁ$|t| eglr}?aly bena ’

methykeampwrenhiftriem b lseme @s@bﬂm@ta; éreqrretepted depnipespintaip added slowly,

; @qu gﬁggﬁe ractlon In a preferred enbodi nent,

ypically gtlgast gbo ng “4dded to the product mxture to
re@ijce Fdﬂﬁ)vﬂh%tt& dddamBnadTane pidtdceedabéiibecttatd i @iddthig,is

from about 2 to about 2.52 nole equivalents, and
agitatpdre gpsefredalor predpably 2pless abguigHbunuesq angh fipsome embodiments,

s FPHUEL 0, 300 S mpe sl sty i

for lefﬁﬁ(HdS?@ @&é&ﬁﬁ @3urs; 281 &ha meegiréforabiy fkomraboutBhie ahoirdd hours

be, for
e i G S A e
%ﬁ@p@eﬁ%b’c{eﬁ)rg’feﬁg & Ay 596 Iﬁ%tﬂéraérﬁlﬁﬂlrﬁénts |tﬁ§ﬁ11)¥tﬂ1%rls 1n1t1a11y

a tenperature of |ess than about
stlrrddetbngomr@b&t 2 erlatiout 30 hreurs enbdipeeaitis, ofifrons alpaat -10 tO about

0errbdlrrent th mxture is . initially cooled to | ess
107G, Oé?héb%rqst ﬁb&“gei% ggl y fromabout 5 to
abppt 1§@er ﬂﬁqnﬁﬁﬁﬁnﬂﬁgﬁeﬁ@fﬁﬁﬁﬁ@ i¥ o8B dntinkCataef iaERased
the acid addition In some enbodi nents

tempepdurei(e gl, af leystwheuteS Chentprap laast arb@gt %&%@é thepreteeted isonipecotate

s 45 X YA OIS SR ARSI i B

pref@sisli Fogafut 518 aB&iitd 530 autl ngdre pﬁdféraﬁryﬁmaablmlW@ Whild 0
about 0.27 nole equi val ents, and nore preferabl

contipingtto egitae it mixbegi TaP¥moadEiona Aregwaieileshapreiegieg where RS is,
f t
o B AR S8 8L 888l 425l 4ALRRE 84 Bhaicions

are t@piedIB! ainedifeiiod oahitout 018 toabeutdid hibves,rnd enak typd¢aily about 1
such as 0,5 N hydrochloric acid ALtfr ghe Ci % [ S40°C
hours dpi 8RS FRROKIRASEE SFTRIRL SPREBIER (6 Qm ALORH g 2DeHH0°C, more
refé}ﬁlﬂg o SY qgtt? g?éﬁethb@ & e(f@r{THlel?éjxl)xfefe?m& E%ni‘ﬁio‘&f‘% to about

uct usi ng, xanple, distillation
35 (meyﬁ:}ea;seﬁ h¥ss of suehta grsata'n-témpmtatmaf/p&mmﬂ@ﬂmw eamp@yature greater

o o B S S Bt
sulta%@\}v’fiere &5Gs adeBd 1 WherdubE R g%ﬁ%?dérﬁ?élﬁ@ré Rakstd, ¢hd Ridp¥rature

where the protecting group is acetyl) t he hégrazone
prefér@blm inoreasasbd owhi typitadly eyeeat lenst ahgut BQ miawtes apesially where

ueous envi,r.on n those i nstances, the
thetﬁ%lp g?lf%ﬁ REFERE 19 g‘%ﬁg? (b] xture preferably is cool ed

971  Impurities may be removed from the resulting ketone product mixture

using acid/base extraction. In a preferred embodiment, sufficient acid is added to the
product mixture to reduce the pH to from about 6 to about 7. Typically, from about 2.28
to about 2.52 mole equivalents, and more preferably about 2.35 to about 2.4 mole

equivalents of an acid solution (based on moles of protected isonipecotate) are added to



to less than 20C, nore preferably fromabout 10 to
about 20C, and still nore preferably about 15C

w0 odososdonyg t he acid addition. The pressure preP€r/akiog4/009659
al so is decreased to | ess -4ghan at nospheric pressure,
such as, for exanple, about 150 torr. The tenperature

the réa%tlBH GxtufY, efiRf /7 ﬁﬁa§ bWy et ARHIE; aa%]tﬁgoﬁs Et%@éf@ of B&hineral acid

solvents via distillation. Durin hi s |st| [ ati on,
(prefetablyt BGHe ﬂhnmgéhp ragideadgision, ths tempcmals@ﬁrelf@abig legmemtaened at

tess gy GHAD | o SRR e o Rt P RS St n some

embd@fdehts. MARbRclhDodRA&HS @ﬁ@mb&uﬁe%ﬁﬁﬁﬁl;ﬁéﬁoﬂd&oqm than about
distillation, it preferably is increased back to

20°Capind wote plpfee@%ja fronf Foub fitmabanihd 5 Wi, snil leven inore prifrraply about
o fer chi eved using, for exanple, nitrogen.
10 C\%§ ?%%%P&Bﬁynl s added following the distillation.
Th gslanoumonw‘ erBdBientd (P86 8By whSreGhe piodéctinl o1gie tirt-
1 mM (nore preferably fromabout 2 to about 7 m, and

butyloysearbemd), Hrecdaeets Biiasq s pras st (1o foooxpmle. aepgrpios funnel)

o5, TR R M e U AP Do

equlvaﬁ&ﬁﬁgtﬁd nidyel p&gﬁﬂblyr?bew?l .28 inmoie ¢quidilenthef keddaitdorahycid

t | f h id f
soluon iy Fnelt At BOUGHIGREPSOID AP SIS ISy ORary. ghe
acid %MC Q(r %%@%Xﬁmﬂ ciforide 534 di¥fe mYﬁerQl &id e o4 0BR

"2’ ket one tosythydrazi de hydrazone
hydrBeIﬂ(nA) ac1&ly difizr teecidois maddddp thei aquﬁwus@gmlswrﬁotabbmemoved The
1011 In so referr nts as.where
orgahit Spfept ) (Rep Ok P BOT 1 HRORU R G BRuEE SRgmple.
dlstlﬁé’cfﬂi’l' ne QLox‘"éith;@é‘ Y SAVHRE iSHY QE‘inay?D@ Q&n@@ed By Beincreasing

benzene, or THF, with tol uene El% pi cal bei ng nore
the hatahftemperdture/andes wacuump (4.t 29storr) hatil mcms fime gbeit 60rfo about
650 his "m xture (e.g., isonipecotic acid and/ or anmoni um

hl'oride) are preferably removed by adding water,

agidopt i DPother émboditnehits (Bedicilagy Wh&idih@pfcﬁéctﬁlg@&d)@f is acetyl),
period (e.g., 30 m d) letting the m xture stand for
the demzp@er foa@aatl@ture@ét@ (dispusisty bylo“a AticarHeh onldagiagpeous

environment. In those instances, the acidified ketone product mixture preferably is cooled
to less than 20°C, more preferably from about 10 to about 20°C, and still more preferably
about 15°C following the acid addition. The pressure preferably also is decreased to less
than atmospheric pressure, such as, for example, about 150 torr. The temperature is then
preferably slowly increased to remove the solvents via distillation. During this distillation,
the temperature preferably is increased to no greater than about 50°C, and more preferably
no greater than 45°C (particularly where the pressure is about 150 torr). Where the
pressure is reduced during the distillation, it preferably is increased back to ambient
pressure following the distillation. This preferably is achieved using, for example,
nitrogen. Water preferably is added following the distillation. The amount of water
preferably is greater than about 1 ml (more preferably from about 2 to about 7 ml, and
even more preferably from about 4 to about 6 ml) per gram of the methylheteroaryl used

in the ketone formation reaction.



t he aqueous | ayer. The renmi ning organic |layer is then
conbi ned wth toluenesul fonyl hydrazi de. The nol e
WO 2604087074 t ol uenesul f onyl hydrazi de t o pr ot ect eRPCT/US2004/009659

i soni pecot ate reagent (use@9i-n the ketone-form ng
reaction) is preferably fromabout 0.87 to about
0.93, and nore prefer ablng aRoptefdrfion 1021 After the
t ol uenesul f onyl hydrazi de has been conbi ned with the
kefteme, Thélectomd meymextibs reactfidewidlb lofudnesitl anythydgazide to form a
tenperature of. from.about 66 to about 74C, and nore

hydr?ﬁoggét}%\ﬁ? PRUQBSRCUPYC, while being agitated (e.g.,
stirred). This heating and agitati onHs referably
continued for fromabout 1.8 to about %@h rs, and

nore preferably about 2 hours. The mxturgﬁﬁos
preferall y.next refluxekagtmagout 70C under Heduced
pressufe |[(elg., 200 rr) using, for exanpfe;y a)Dean
St arl«jmgils tire t'r a6t from about 1.6 to aboutBy4
hour s%y¥nd nore preferably 2 hours. The basj.g?
princi pl es underlyin he desi gn of a Dean- k
noi st ur €“Pfap are vve%yﬁ’ dﬁaé\g/%r} inthe art andhygé%(ceri bed
in, for exanple, Dean, EW & Stark, D.D., "A
Conveni ent Method for the Determ pation of Water in
Pet r ol eumBrdel) AVHEzoTs famreiondiid @rggnic SPvahdus.  and
ENg o1, B omY cntBdirdntPRuciH 865 A% (VY 1eri1 920)
(iﬂgldr pg{rgai‘r%e ﬁgepjglaﬁﬂ@gdlrngefnér@ﬁ%e : ?1831 Afeter t he
butyhestdrbenyl), tie lestottetpredics isproafténabivith e of gadictsolfent such as
about -5 to out C, and. nore .preferabl bqut . OC. .
tolucgdhne PR Bah Wi ol TyBig I et R B I yrpurities
that r\_léﬁgé %Qg%s%%m s %ﬁ%ﬁ%%%&@ﬁ%@%ﬁc acid @ndee Hhmbnhuh @Hloside) are

cooling is then preferably continued for from at _
prefdraldy reraboadt bylgldingwater, agitatinglee. [stiging disl mixiure|feng prief period

out 12 hours. .Fol | ow the cool i rd o t .
(e O it S Be sl BRI d i ehdfrengpovine
the aQ¥@3MRN8yerf Thé FahdiRiRg OF gt Tayéfib@@hicombinedasited Wwith a
sol vent” (e.g., toluene, benzene, THE and/or ethyl
toluenceitl oy Thydregidsr dihemanie yatisr afyipluenesatfopdhydragide iqtected

. dried (e.q.,. under, v . d
o sl pHO5p RGUELBHEEIRE  05
to atRRO0D3 44 moB-p3éB)ablybiodt €at al yzed Hydrazone Formation

I n Aqueous Environnment [1041 | n_other pr%f erre

et métes tk%teblﬁn%sglfm[éhédrﬁédﬁ bagfesp pombinedav ﬂe&hs#étonea the
- i . i H - - h
o TSR, L hsag) Sopa g e ¢,y o
pref@hblyab abme SOPE onlyildlyainpagitited @.gorstitred). €bhis beptingendtagitation is
reagent .(used i.n the one-fqQrng reaction) .i
prefighigh PRI PoHPRIBAR: DU REEBGLIOTS P10 BREE Risrgably dbout 2
houB! §hEhaRhYe isaRGUtablL: dext ARed & RN 7 SEhd8RYdIREed pressure (e.g.,

charged to the reactor. The co-solvent preferably is a
200 faot)arsingp Foremtmplena Deae Starbowistensttep forfermmbput k6 to about 2.4

articul arl eferred.. I n other . emhodi t -nan
houR il Aot dp AP p RSy FRHOo TP RrT PR DO T BrBs FHERPE: Dean-
Star® iBpdthe Bpek 8 We D EnbwRMAGE) art sndpdstried ia) foy efirgpley Deth, EW. &
(this co-Solvent, for example, . | _

Stark, D.D., “A Convenient Method for the Determination of Water in Petroleum and
Other Organic Emulsions,” J. Indus. and Eng. Chem., Vol. 12, No. 5. pp. 486-90 (May
1920) (incorporated herein by reference).

[103] After the heating, the mixture is preferably cooled to from about -5 to about

5°C, and more preferably about 0°C, over from about 1.2 to about 1.8 and more preferably



all ows for the toluenesul fonyi hydrazi de reagent to be
added as a solution). The anmount of co-solvent
whe@hesan y is at | east about 1 ml (nore pref ePEig2004/009659
fromabout 2 to about 8 m-30-and even nore preferably
fromabout 6 to about 7.5 nml) per gram of
e t about ours,
o S T B R P et 10 hows
and r(uan @refm;abt}oatsleﬂst/dmu) 1hhsurbeEnll@\mmglth@@bolmgmhﬂodxéhe hydrazone

solidy BisP e e PBIFEr A Ob PGl T Sa By, washed
with E@&l@elﬁ{r(@ rge rt&iRkYe, bE@eha byt a14(901t ShpibRetatcd Bl pri¥Bdrebly ethyl
y

preferab from about 40 to about 55C while bei ng
acetatgyi analttben ddedy(e,g sinider eatpumept @n @lﬁ@ﬁtedrm@pqya@f@fafmry about 25 to

45 while b d
sbout 4° LRIk SRS AR 48 . acia pref arably i s

added. The acid nay be selected froma w de vari ety of
acids, but preferably is a mneral acid, wth
bei Rg (BAr driduraelygeddit exaned ormariomfy @f?@@ﬂﬂﬁwm@mt

su cien s of :
gt
comiin&f ith b&l}deﬁefs@llﬁ@r@ﬂi@tﬁazi’dd in thdpugtende ofimd agitcolis a@d evlution. The
nor. e Er ef erably

ut { {.
molegaigQ o %Mfwy sda @ P%%Q%fgg&léxwaew&f% geaa%?n’f& Fehin jhe
ketoﬂesfoﬁ}ﬂ gcticﬁ’l ﬂﬁefe%%{)ﬁ[ﬁm ablit Mok QISBu%k?OIU En@nf?);e pr@ferably

equ l'ents being nore preferred, and from
abou’ahd) utA @o@@ﬁenttaisoahqube chaDFl te dios reattent Ehdesi-sajvens meerably 1sa

f d bout, 0.
polarsgieg e P gl i S0nR s R ol
embdAhEMS2Q Qﬁ{o@ @s%@cular kDR, Thetil emet hbaiifexfsur e

preferably agitated at the increased tenperature

dimetiniadetamidp 633&41%&5’6 inpaodonlaty pretertedt(nechsglvenbaler example,

o R AR S-S EOHIBE MR SR, S

of coddtllvei® peefértblyGabi Igastbbdu@ dshl (nedre ptef&@blyi froth @Sout [2116 Zbout 8 ml,
Fol 'om ng the condensation reactign, base g Na OH)
and qyien frgra preferably feraabout e ahawnt MY Py LEEn & sisifiylhetercaryl used

cient to increase the pHto from

in th@ié&‘;ﬁé ﬁ%}r%éﬁbﬁ { % and nore preferably about 7. The
anpost Affteb&&&ohﬁ)&sﬁﬁbxhﬂhychasﬁﬂe (ad ahy absolvent) hBdbeen combined
equi val ent _of acid (relative to les of ketone

with thedlerdeie igdBeirsanior ﬁlée TS RESTOAD Y HERiEt 't%ﬁfem%f%tﬁfeﬁfe%wa’fef

than QQ&HtZS% %ofeﬁg@i@%ﬁy Borh BOEH MPbEBbSt @Cnﬂlof%r%ferably from
preferre from about 0.025 to about O.

abouk 4@ to/aiicemSé"wahﬁg belug aglmtcda(e}g esftm‘qdhdmd aweh mmre®r®ly from

o LSS YRUSPAY SRR R RE Sl ety

adde@d a8 aBideh 8y Bdidtedistl FotR atvAat vatiéty of BEidsdue re@éi‘bllbl‘yaé gHhiineral
of the ampunt of acid added to cat ala/ze t
1

acid,coittd B8 &eingrparticadariyanefemhé  bomenwnembedienisy @Jff’émam apid i

L

prefdr@a¢ tiodh abdut 2116 ab@ltiddsndstECéyehntoadie pwmbtmowu tTlypitally, at
of the base, the m xture preferablfy
least about 0.01 equivalent of acid (relative to moles o ketone) is charged to the reactor,

with from about 0.01 to about 0.1 equivalents being more preferred, and from about 0.025
to about 0.075 equivalents being even more preferred, and about 0.5 equivalents typically

being still even more preferred.



seeded with a small anmount (e.g., 50 ng) of the
desired hydrazone. [1081 Foll ow ng the base addition,
wao b@4nsrorure preferably is agitated for at | eaBCT/UsIDOU009659
15 mnutes, and nore preferghly at |east about 30
mnutes still at a tenperature falling within the
pr rr . : '
] oot PTRRE RS BRI N R DR aSk O e perature
until at keestpbowtdste odthe kewne hhabeep@0psumede Typedadly athlewondengation

et GTRSL S LB AR08 2, PO A PR Ut 1

aboult@falies. and typically is carried out over a period of
at | east about 1 hour, and nore preferablg about 1.5
hotd. Fdlosjingdhd wndegpatitieraaciat, heseles .AdrO hereferably is

oo RS B AR P BRI e g 5T oo
6 to £V S Hnd(Bor8 prefé@bBS dboutNd Thehetbuelt bEshse Tipgcalifié Mideast about
prefer ablfépl S conducted under vacuum (e.g.

0.01 peeisglanteofaridiselatgyetatreelet pidetensggegenpnsedan ﬂ?et Cé)?ilée%?ﬁﬁ%n
t .
encl FIRFAPBRCARLL 300 Bk B0 SO Ehan R A el o

aboudD.0Qs tclﬂr%ut 0.0ab eytivaRals beBredvePnapapatiron, add &ont 85t ed
Pyrazol e [1101 The hydrazone_may next be reacted w.th
equv?f@ﬁs &yatﬂahy bptesHHIv T BRpsRiefdd H%ngﬂﬁﬁﬁ Ferbogigpients, the
r I- i: i -
oo 5184010l PSR R GLGR o
acid added tRBAtalyzblthe dBdensafdn kealiidn. \ THe bagsaddinpn feefRably is carried

R3B~~R3C R3C~.ys Y~ ~Z Y -y3 .1 hyd .
out g dereaTRy: B sa e RERLEAL TR BTy 208 B serdgpeation
reactic. 1880 kORI ITBLh RIS up LR adBBoh Bf R 1¥8€ Mhe RiahLRIRlYably is

chloro. [111] In a preferred enbodi nent, the hydrazone

seededwitharsged] aneouat 64.ab0 mg) of Baciesired Ipydazene.pr ef er abl y
Egil g e:ﬂaﬁéj\%@%(%%e\é\%%g ﬁﬁ(‘l 1:9‘{9,?@@ ?mixt%lreogr%fe\f\ﬂtbtlljj is%g?tg{eﬁ%lt at least

about 15 minutes, and more preferably at least about 30 minutes still at a temperature

falling within the preferred temperature range for the condensation reaction. Afterward,
the mixture preferably cooled to a temperature of less than 20°C, more preferably to a
temperature of from about 5 to about 15°C, and still more preferably about 10°C. This
cooling preferably is gradual, and typically is carried out over a period of at least about 1
hour, and more preferably about 1.5 hours.

[109] Following the cooling period, the hydrazone solids preferably are separated
(using, for example, filtration or centrifugation), washed with a solvent (e.g., water), and
then dried. The drying preferably is conducted under vacuum (e.g. at a pressure of no
greater than about 100 torr) and at a temperature of greater than about 25, more preferably

greater than about 40°C, and even more preferably from about 40°C to about 60°C).

B-4. Preparation of Protected Pyrazole
(1101 The hydrazone may next be reacted with a suitable optionally-substituted

benzoyl halide to form a protected pyrazole intermediate:



[112] The anount of solvent preferably is from about
3:1 to about 5:1 (m solvent:grans hydrazone solids).

wo poogosm7enbodi ments, the anmount of sol vent i sPET/U82004/009659
about 4.2:1 to about 4.8:130M solvent:grans hydrazone
solids, and still nore preferably about 4.5:1 (m
saloept grans hydrazone solids). q? ther enbodi nent s,
t he Nty of solvent is from about’ to_about 4.2
(n1n<t) grams hydrazagme solids), argd mpre
pref er abltly about 4:1 ( sol vent: grams_hydt:

sol i ds) 'nNe sol vent be, _for .exa I NR
t ol uene. 1 31 Thé aﬁ'D of base pre [ﬁ‘pp y idsyfrom

about 1ys Bhout 1Ré\833r‘ble equi val BALS, ~ AfdYmor e
pr ef er al zabout 1.4 nol e equivalents (based o1’ nol es
of hydr&zone). The base may be, for exanple, LiHWDS,
LDA, t B@onOr triethyligiyne, wth triethylasa ne
bei ng particularly prebgrnreed. [114] To enh?afﬂzeb t he
rate of reaction, anbaevitieor of the bed¥T¥i¥*Hal i de

Here™R Q’F‘ﬂl"geﬂﬁl&‘%@%ﬂjemgf@ reaction mxture as well. For
exanpl e out e equival ents of 4-
N, pedi nit dyyefenied epapoilonerd, thb Agédzare isohagedfo teldimdrymeactor

(Whi%gﬁtg%t Iy gas'y bglplélpgelfl(l;\l;? %g%%‘}g%@t ldl%%glg %vrrtlh vern?, ﬁa'é‘e‘? and the

benzfyiafaligs.obenzoyl chl ori de. [115] The benzoyl halide
(typically at roomtenperature) is preferably slowy
chityedThoameunt of selvert pa@ﬁe@cblst lsefrcmy alpct Ghleto ut/%iht(ml

ot B Pl AL ey ISR PR o

aboud QUL tobBT I8 @ ml s@lﬁr@xﬁteg‘r@ﬂﬂb My@’fazér%aﬁhd@ had Etﬂl Ehore preferably
m nut es, and nore preferabl y at_| east about

aboupt Ak @al solveat: rams lidragenq spdidgls Hnfier ﬁmbioé’én?ﬂt%ﬁ}@r pgupt of
{ t
solvaghif SATaBRA s b ghbul 20 b bdn T Fa OB, B more
prefegably Wodue At B(nﬂltmbxedt grantytiydeazohe sdiydd). aﬂu‘.tﬂﬁ))venv\ﬁay be, for
2004/ 087074 PCT/ US2004/ 009659 -33 [1161 Once the
exaniile ASIH oglueBe has been charged, the reaction mxture

prgigra hé’atﬁbxiltl?) Bh&brefetbO B GHRAGTERY ® abbli€1.68 mole

m Xture 1s heated to 'a tenperature of at | east about
equiGdEts, and enope prederaliily ybgutelad erold amvBEE; (lmeehommotes of

hycrisEeS ot e o el AR Br LRy oP Tk, Seageifihe

w1th$1§’é’fﬁ lﬁﬂﬂ%e@‘ﬁéﬁmﬁm@ymeﬁrﬂ{d‘? is heated to reflux. The
eatl ng is then preferably continued until at |east

abBitl 98owultanchihenyisrafzerssionaan dséiEptor ohidaenzoyl halide may be

mclug%g L Ctﬁl gagtlglhe rugt%pr i fvgelgsll?or e ?}nlpe ag?od;cl @(r)u t %aﬁgg{vaielﬂ%nof 4-

N,N-@veethiRfenopdtiainer(Baed ohfr@cb”lbs’i@ﬂWdrzﬂzohs rezgent) mayibeunduded,
and still even nore preferably about 2 hours. _ The

partl@lé@tﬂny whers the benzeyl Irﬁhkiﬁ i &0t axapple, 4hdarebanspyichloridged
Pr ggﬁm ThE é&ggT ]fa?iﬁg %{yﬂ 1§ at ro%npten}pta.&ltl?&} Brﬂ)ré:}feraEﬁﬁslowly

cte
charged to the reactor after the hydrazone, solvent, base, and any activator have been

charged. Typically, this addition takes place over a period of at least about 5 minutes,
preferably at least about 10 minutes, and more preferably at least about 15 minutes. The
amount of the benzoyl halide preferably is from about 1.01 to about 1.25 mole equivalents,
and more preferably from about 1.20 to about 1.25 mole equivalents (based on moles of

hydrazone).



[1171 I n sone enbodinents, it is preferred to isolate
the protected pyrazole product fromthe product
woreoou8®74 Appl i cants have found, for exanple, PCHUSHOQNICSO
i solation can inprove proeggct yield, purity, and
reproducibility downstream To renobve existing salt
' 'T[@i*hr] | thR& &@Bgnz%‘g}yhéﬂd@q{as b%ﬂa}geﬁsth%%ééﬂbﬁ rhiRture preferably
water), water nmay be added to the product m xture.
is healhd r @eheodmbiditnents, the mixtefesis Abtyd thetenmgrataeed af keag) about
o~Stirred r at bout 0.5 h
SO°C Bt LI PHeR B0 VD T E AT T RS PO, e and no
greatBPthén A&t 85aRIMd salewn Mok RefHly Ranar 650AratsoaR | S
then allowed to occur, and the aqueous | ayer is

embadémreniedthe Toxteas taeatbmneiﬂpxe Jheheptinglis thep Popferahly continued

untllla %giq %B%tﬁg@%&% gtygraz e?rr% !r:cgn Brrnég ggﬁéhﬂ?ttﬁé I)fea"{)itng 18

contigh&itor reatdr %a@b}l))lihmuﬁas S&Of%refe%]ﬂy yidle &y TaBm(tb&&ﬁtd, &Bn more
nol es of hydrazone), and even_nore preferablg}about

prefegabdp figg) outlife/aowhe Soprsaaskstidreviva mege sreffpblAPeHE) hours.
The I%Qlﬂtlﬁg g?‘o%ﬁgtetﬁﬁét gsot'tte ‘?He%lg aYl%l@ézi to 9 l%jgﬁ)‘#n te%ﬂe?&me
or gan ase salt solution
preferably does not exceed the saturation

concentration at roomte ture. icularly
advant ageous s&Pt lEde gf[r)f?? %’"“ﬁﬁfﬁ‘égﬂy ni um

{19% 11 A sofie MBdAihBRs "i@fsgj; SRR tht Pﬁ)t@&mﬁ%le

t 'solution and organi are agitated from
prodmcttcfmm theFproducabuxturel Applicantahdvefoandfor exampe.dhaitsiuph isolation

cn B0 TSNS L6 PETREHIRD Ao SRS Biving
salt n%ﬁﬂﬁﬁéé (288 aARYthRLIneRRRILS tEIdbRYn kG, baARehaf b fddeli 1d thk

oW ng phase separation to renove jinpurities, the
prodmt@metmredTgs/p@zlmtémxnm el then egidatad (48 girred) for at least
abougg) gche 14 ?‘nip%g gr%%leg%lﬁy gtogg at?o 6{§et§ 8\!1tvlell?cétirrt egabe%en mora preferably

abou 015 ov@d. VigHake sefBradibh is-theh tiEdSWed ® GCHE Gmitﬂlemhwcﬁmlayer is
that, when nmixed with a first solvent containing

remoyggl.§p IrPIReYE ki @it cqlphitemithe erge@cs,taﬁétq%qwé]é ﬁ@&ﬁon

oYL AR A B A b 876 s

3.88 H{oI¢ blpAO4 &t O%&Bon mddesfaf thgtlrasmha),emtd eako nore prederably about

anti - sal vent hi s |nst or ex le a .
3.6 Gy ERTHFHMS (boedh T el B ISR bA b SGHERTY o ko Fativels)
be add%d%? 1851 CHnREDPHE BRN the sAf &R fBatiy i8es not exceed the

(prefe ’y at a tenperature of greater than 25C, nore
saturptied ecmbhtyatwtn ot rvm. tepaperat®. tAv partipwlatly 8dGntageduesedisolution is

nor e efer at, 55 |PA in wate fera
aquefigy afiorn St AT B wolst semeARhe g GBS fopution
and &ga&%aﬂa %ﬁﬁtb@ Por okt Ub&ut O &f Boabl Modd Ll e\kéﬁlrﬁ&e preferably
pre-heated to a temperature of greater than 25C, nore

aboup P &f ez | lghas@sqpmﬁpa frotien sBower toxsewt, aBdthe agHeoulayer is
remqr\%ge EF B%_ E%Pg%a 10n ea&nﬁ ct%g é? rog%ﬁe{em a{e't&? period of at

ore pre era 1 to about 2

hoprisy, & Bﬂoxﬁmg bhAgRI e :ﬁrﬁﬁé@f@thVa Bapiiritlesibe hrotedibd ﬁ?razole
the addition 1s conplete, the solution |séFreferab

interggrliaig pgiqdlyis pr@(tlp!ﬁ%tetj putaf the oxgamsspEy J 13T Prgfeaally s
achl%gnat%éagt 1n%b9 5§B§ f”t“%é{ sEfv%fR %QMU g’cgvérﬁ 1@5’ Qégoné Qtﬁvent

that, when mixed with a first solvent containing a solubilized ingredient (in this case, the

protected pyrazole intermediate), causes that ingredient to be less soluble than it is in the



nore preferably about 55C, for at |east about 3 hours,

nore preferably fromabout 3 to about 5 hours, and
we@n/osmre preferably about 3 hours. The sol ut PORUBR04/009659

then preferably cooled te3d-tenperature of from about

20 to about 28C, and nore preferably to about 25C, at

first DIVt §lo8E. fl“flg Fﬁtﬁ@&%m@n thid RisBRGhal Ge PBF ctiniiib, & CATH alcohol,

nore preferably at a rate of about 0.3C per m nute,
prefetbdy sbpropyl alsotioh §PAE). dinat preferredsmbadimeant,af prekesiadapigire

reiRoh oot R B P SE S SRt B BRGS0 o
abouPEPEL ard ERNARGMEprebrab Bt S5 @ TRMER v ] pRfehslyabhiining
for about 2 hours. The precipitate is t enhipreferabl y

about biveldvalsiPdgio water) éxadsti 60 theirpactigninpisturarpiergbdy after being

exanple, a 4 mcron filter,cogl Qt k£ [
oo BRI  elh2E B P Bl B30 Hpbl e
abouBHI°C,, §6d ¥eMimoRRléfFablefoaboutadtdCHove@ d tiniéipersal ofds lexayl hour,
be dried using, for exag?ll e, heat optional |y un

morepselgtahly fipmrabatt | & thouki2 bows. andriysn #aue araferappy, gﬁr“a]oh?}“'
Ao RGN ol 8P 1 0 Ao i e Sl taphia

templerihet of dicatee than 250 0emorkeefprablyefrainl apoins5 Yioebber 64°Faand even
30% (hy wei ght and in particul arl ef.erred
moreRIStRRE A 2526 (e ha0H 5 beis Byl g out 3 to
abouP5 & ﬁlrs?ﬁ‘}cb’ev%h nh&@?l;efélj%’l'&tabZét% hds. WRE Sitition RYESh prBfeably
preterably at |east about 95% (by weight), still "even
coolgtnipe tpmptmbab by fram aboat( tozbout 289 Cyedyorgrgfergbly toabout

o-Still vye f I t bout - 98 . 59
257t ST PR LA R RO R0 e of
abouP¥ 382 QkLminki®] TH GuRY & A6k Béld RY & eb@lepativ ETTTRE b6 20 to about

preferably is de-protected to forma de-protected

28°Cogmdumorepicfrasreboe s (.aPse least ahauéd hogrs, mornpsigsanly fer from
aboub3 oo 7 S Beer kS bn AR sB Bkt Bl got ML TERNR S oy o i
then Prdftably diBSe BRIy Skanipldfifitatin (WithREB\ekamBIe, ¥ 8 mikron filter
cloth) orB CEI::IeltI,’iﬁlYgg_tiOYl’% '}(Ihe~ so\l(i?c’lcs) are preferably washed with additional anti-solvent
and/or water, and dried. The solids may be dried using, for example, heat optionally under
vacuum. If heat is used, the temperature is preferably from about 70 to about 80°C, and
more preferably about 80°C. The concentration of the protected pyrazole intermediate in
the cake preferably is greater than 30% (by weight), and in a particularly preferred
embodiment is at least about 50% (by weight), more preferably at least about 75% (by
weight), even more preferably at least about 95% (by weight), still even more preferably at

least about 97% (by weight), and still yet even more preferably at least about 98.5% (by
weight).

B-6. Deprotection of the Protected Pyrazole
[119] The protected pyrazole intermediate preferably is de-protected to form a
de-protected pyrazole intermediate (also referred to in this patent as an “unsubstituted

piperidinyl intermediate™):



Y-y3 protected de-protected pyrazole pyrazole
internmedi ate internediate [1201 In sone enbodi nents,
w0 b@4logmreazone formation reacti on product n Xt RCEUSR04/009659
used directly in the pyrazg@se de-protection reaction.
In other enbodi nents, however, the protected pyrazole
I BCL S ted as, for exanple, described in Section B-5.
In é@wnsg ances, the protected pyrazole is
pr ef /nmixed with a solvent to forma sl&%rry
bef or e the\de' \Profection. The solvent may pe

, , &Yyl acetate, e
|sopr9 Yyl Tohol , acet oné, or t0l ue
part c_/l, £y

erred embodi ments, theX solywen is
THF or=TOkuen®. The amount of sol vent” pr%ferggl yY i s at
| east about 1¥&{m sol vent:grans protected
pyrazol e), and nore preferably fromabout 2:1 to about
10:1 (nml _sol vent:grams protected pyrazole)., In sone
preferredp,efsfaodl ments, for exanple, the anoiabe of
sol vent imemgout 2.5:1 (m sol vent: grans pr étradted
PYf#7 0! B)sonR &hBddimBRR! 18k ﬁ?&rh%he%hﬂegmﬂ rBatRnlptddubt hfcture is
sone enbodi ments, the protected pyrazol e internediate

used idgrectty: jprtbe priarele dasnmtgcibasne@ctmn di pthenembedintentss however, the

and vva er,_ar. g
prote OB PO RO T L e e B Blsofr ahop Pastiaf B30 D kR ibuances,
the pIch@ct@ﬂpym&ol@is Pefeeatly afigsdblty aisslvEftanforabs Elurr%’( Hefore the de-
about 10 nol e equival ents, nore preferably from about

protegtieny Bhwsalvent mstyde, wwe@p@nwgter A e apgiptg, ethanol, butanol,
1sop1€ﬁ§lfa?{o%% %c%l&g - @c)lpe%o lIﬁ rsgrgg éﬁi!cﬁ{éél? I}gg%fleg?(g %ﬁﬁlﬁ@%ﬂm, the

solvei U of tohadner mmmbalhyoﬂlﬂodi@nypreﬁinﬁblp iedtdeabhbyout il d (ml
fromabout 1 to about 10 ni rmre ef eL%‘Ftlez\r/hfrom

solventgTAmSProtscigh durazeley andaﬁ%re@@?ra i gbopf Ll (ml
f
solv 2R BtmeprbRe RN Aer e 1o B p%?@ae?oﬁ“%ﬁ%ﬁﬂﬁaﬂéﬁm e
amowa oif edlyerdfis himﬁa@.irh(/mbm)lmmlt ‘prloisgyrotatied ipyrazetenl
hydr oxi des are preferred, with NaOH often being
particularly preferred. [1221 The m xture conpri sing
the protected pyg. gg 9| @@p&emﬁgg@@pl y is heated
to a tenperature of greater than C. Oten, for
exHRRl eln o ernbadimentssthd pettedi¢deplyrazale ingerediagmis de-protected

wing Rt Bh et S Dot P ob b st e PhoiRat o o

reactoBori4ifi@he pRitddiRT pyRszale SEMtY@N THeRMRIuDE BYbdse PR tABLy is from
reaction form ng the protected razol e and/or as a

aboug g [tg apaut A0 aeale §%§@qufénmowd>r@ﬁq sefiem abAut biaabeyt § mele

equlparl%g %5 gv&}’ ﬁl%%oérgf % I aﬁ%l}t I?Se(f mSi‘é vaielﬁ?s é’ bectsed on moles
r a 'S a te rrpe u res uf

of prdteﬁtedlplyrazbfe ihftemedin@anThe Smbmﬁraff&&)er nldyevany )ﬁhdﬂ’lﬁ,,buﬁ preferably

0% i ? tc|>r|e lp?g eraa%)Iy from (?L{t%t tgra%o 6 mtl ae%g:n

is fI‘Ol’l?l( alr)Tg)Jlllt 1'to g}gout 10 ml
more preferably from about 3 to about 5 ml) per gram of hydrazone reagent used to make
the protected pyrazole. Although a wide variety of bases may be suitable, alkali metal
hydroxides are preferred, with NaOH often being particularly preferred.

[122] The mixture comprising the protected pyrazole and base preferably is
heated to a temperature of greater than 25°C. Often, for example, the mixture is distilled

to remove an organic solvent(s) in the mixture. Normally, at least one such solvent is



about 65C to distill off THF, and at a tenperature of

at |l east about 89C to distill off triethylamne. The
w@e@hesioed distillation tenperature will, in pRCT/PS2004/009659

depend on R5. If R5 is tenp--butyl oxycarbonyl, for

exanple, the distillation tenperature preferably does

presél?teltﬁé‘rca% edo1RROMIBAE: FRBehe reé@ﬁ@ﬁ‘f&?nmgﬁxe' pRoid6i8l Yyrazéle

di'stillation tenperatture of about 100C or ‘greater’is
and/cm‘ats ersokvmtfeédcfé shibsFpeenh tathi m«glctlgn forevfieg ﬁoblpyotccind pygeele. In

e1theﬁ gxéenb é@enmggaSt F%gra%%%%zséﬁ e§} ?E é}? ! o%ﬁ%#ggflicp &6 81516111 off the

orgafiBis@lvaitied Memiture| BAStan@}l6Uha¥b @ikt Bed dth3dhptmtus®Eat least
preferred enbodi nments, the de- protected pyrazole is

aboupﬁigﬁ‘etpal@ﬁtljd of ETHEL and MAcggETAREE 7 aﬁlﬁ@ﬁabcné 89°C to distill off
tnetl'ﬁ{%}l? ! Ot %reee\yfée%%f%lrlp rglom é(rfll?l;erra B1e JQ%F i % ééddzcﬁlt I'(i? RS is

tert-Huebeydathohlie fgatdxamplt, @&odmtngmoﬁ h@n@di"@tufﬁ pr@ferab/l@ﬂ%s ﬂmyxceed
var(y widely, but preferably is fromabout 1 to ab

abouy B0 Wh@rleeh%wegrl?a bp geetyl 3 B isAHaiRn PSS Of a%OUrhl 80°C or
great%pg o?t\éﬁg n&{f&?&h pfdkﬁaglgégﬁgé :r{s eéal i [I%b%la Q&gmﬁe(ﬁ i tgibﬁ Lljiasﬁaﬂgu) 99% of

the pmtecttatpﬁdzqw hmhideﬁ coithendde Mg lyy te bbatitpsis nrangtaintd fg at
m xture is preferably decreased to a tenperature of no
leaStg"P%"att“e}ifouF%an about 50C, and an acid (preferably a

m pejal hlas%hfé:* c}aréféﬁem%frf%oﬁﬁﬁélﬁi ah He-ﬁ@ﬂ@ctéd%)y@%%jlstp?eﬁﬂ&ﬁly

mxture ecrease the thofromabout 11 to about
crystmmzedﬂmecrﬁw&qm thd de-priotastion sdagtion mixture: ipeewsighigatpdn may be

cnidyFefhe Ry SR B Ra Pl S e B R WhoTRL &
wateP kiaky VaE) %ﬂ'eiyeb@ﬁireﬁrmy i @brA QoW 1t i B ot AL mil GHBRMHaE By

range. [124] The resulting solids preferably are
fromfgblotrie? tchbowkE nvémr(dmven auh pgpfwblbr e abgut 3 ta gl S Bl per

grm%%ﬁygg%f) eO’be”Eéfrg &gerﬂj{ e tfhg c%g%&)&%{lg a‘l[")e X! Jé ture of the

resultsib Agx e A@kﬁe{aﬁ%ecf@sé@m teﬁ@eﬂhn‘é of 8o gidater mantaﬁoumi)"c
pyrazole internediate is de-protected__using an

and g1haqith@sefcabboyimiginlacid, BB BTy F i adisd Fﬁaﬁl@ mixture
to dRHALY t%]e z)ﬁté frc%x?q L[fgrl ecB %B&fl analiy nfﬁlglﬂﬂ% iGhbh E'gﬂlgd to a

equi va oh nol es of “protect ed
temﬁ@)fattﬂb@tf fess tnh@o0h@ Qmmteeprefesalﬂj/ teab thaadO¥C and mdre pmfmtab}yeio

to m)vet0 rotectin s of the raz
Srealop (NS ABEHAY 00, 1 CHARGHT oA AT 1 AR O dempopgiure
rang@c' d preferably has a WD 2004/ 087074 PCT/ US2004/ 009659

-37 pKa of no greater than about -3. In a particularly
pr @k4ir r tic msblbioig sehds prefesatdy e filtaseds washkesd @referablyavith water),

ond i TRGFEPES CorfPishooh i onse rie BRa e (g S Ct 20 in

Hg)sol vent preferably is toluene. THF, for exanple, tends
to react with HJd to form chlorobutyl al cohol, which,
in turn, acts as an al kyl ating agent that

B-6(B). Deprotection Using An Acid
[125] In some embodiments, the protected pyrazole intermediate is de-protected
using an acid. In these embodiments, from about 2 to about 12 mole equivalents, and
more preferably about 8.0 mole equivalents, of acid (based on moles of protected pyrazole
intermediate) is slowly added to the mixture to remove the protecting groups of the

pyrazole intermediate. Although many acids may be suitable, the acid preferably has a



may formadditional inpurities. Al though this
i nvention contenpl ates use of a co-solvent (e.g., an
wW@bmekgilo74 such as, for exanple, ethanol), thi SPCEESLI000009659

is typically carried out i187%t-he absence of a
co-solvent. [1261 In sone preferred enbodi nents, the

pKa 88nPERLEF tHaRAh6BAS! ![IPQ pﬁ@t%ﬁl‘dﬂ? ke‘ferré@érﬂb@dlﬁl%ﬁt @e Rid
tenpérature that is |ess g I'n some such

com}‘ptses enrieetakbavd gheteas C1 o Hsg(he afciﬂll Rpl gengrallydeing more preferred.

If the tﬁ%Flggg)ﬁ ?é(}l:‘htggn‘ﬁfe h aﬁr?%:&arh%( is 131§ hng ?)9 l’é}(aﬁ?ﬁglg tends to

reactFWlﬂ{ B R Soratchl@asitypdedtol, lvikiehllin tdf, £0% @t dleylating agent that
preferred enbodi nents, the reaction mxture is

may iﬁ@mmchhml mlptaltteé mbéthaugl Gisgnyentiom cabisplatosusedf asgerolvent

e OO RUEFE SR LA BB 2P T e

abse@dwﬂao% m\kbjhs, nore preferably fromabout 2.0 to
about 2.5 hours, and even nore preferably abqut 2

hollfs. ) tosie gk e smboAenth ghe %—&rpﬁrsp@% FRCHPBBIXfureds
mam?fﬁﬁ%dsﬁj[ ? 51%{&?&1%5{95 égég t&%@@ 3afe s 1@?&51%(1 embodiments,
erab abou omnng
the relzempn @memim Bmdintameddt a @nqreyatdnesr;ﬂ less elnmnatbonleﬂt 3 91 @mr) more

prefispoly Lt eiRer et Pisrarobigt sy ovof bl SREGmERfeE

prefé?’ﬂa‘ill éil%d‘hﬁ&ﬂé tthé"ﬂ:agﬁdﬂ MO8urleSs ﬁﬁirﬁeﬁﬁ&ﬁat(aeceﬂlperaﬁiré bf ﬁ'gﬂ’l about
for fromabout 10 to about 60 m nutes, and nore

25 tqoatmueit@(bCymmmmfezﬂvlyrfn@m ebsaut ohto @hoglaﬁﬁ €5 and everhapre

e S APPSR B o aon

2.0 t8AHbMA. R s, an0 GvePH@rdpefednh hwmﬁlzqmrés Afiemdueh heating, the
equi val ents, of base (based on noles of protected

mixtgra prefsrably istcepledde A0a) abpus29 keabout 3Gy andiawee pisfarpdy about

25dnxture until the pHis fromabout 11 to about 13,
and nore preferably about 12.6. The base may be, for
exanpl eFoBewinghadeptetiopginehdinganyckimiemenoteastiin) the
hydr oxi de, and sodi um hydroxi de, . wi.th sodi

maj gy pbieayraseledy ipihsraredy Phagerad themiure hddiagpal water is

preféi‘%laﬁagd ta%{f gleorpfgﬂlﬂﬂﬂ i1 Egg%é’d de}rn sty fJf‘?R)tn?QbJu@ 10to

era ater than re preferab
abouft 160 Mmatbmﬂnd Gbore praiérau]ty B0, 2Camehuésse Thewrganesefre tlablweferably

bout, 75C. T h i ' h . bl
remQsGAT R B 200 Y Eadh adBeiitred SBagEIeRh Hetbpiaus 7 hout
moléf écg{rﬁzﬂgﬁéj tand nide ﬁfé‘?&ﬁbl abBRW. S mobY &fhivAERs, RFBLET @Rded on

about 1.5 to abouf 2 hours, and still even nore
molgsradfpeotaiicd prsoele ifemmadiaie) arh élemSJanV@d@@cbﬂoéhgmlyuresuntﬂ the

o R L TP b Tl 125" Mot e
exarﬁ‘fkl@ WodAirh 8cedd® Wotdasii 264, @81%@%4@?@%&1&2&@% 0aR6Rhydroxide,

hour s (m)re prefer ablg about 3 hours), and then

w1thrsad?mahngkqxld@ being preformed: Dltet base addition isRoBmein e pHERE
pref ra§1 215 glo @%Jaglﬁltto% %mg)?rra %8@1%?@9{%% 2%‘;%??%##) %fgﬁ%t% from

abOL’Q 6560 lab@ﬁﬁ?eﬁt 4Bt RYen fnofe woefengtle to Abdut 780G, OThe heating is then
preferably continued for at least about 1 hour, more preferably from about 1 to about 3
hours, even more preferably from about 1.5 to about 2 hours, and still even more
preferably about 2 hours. The mixture preferably is subsequently cooled to from about

0°C to room temperature (more preferably to about 2°C) over from about 2 to about 5



(wth, for exanple, a 4 mcron filter cloth) or

centrifugation. The resulting cake is preferably
wor®heson t h dei oni zed water (preferably a pl upel/U820040609659

tinmes) and acetonitrile. -B8e cake may be air-dried

until a constant weight is achieved. If necessary, the

hour§éﬁ@re "hedferad r?{ &olies h&%’s}’ ah®TheAGittatRakt FdmbBot 0°€to room

under “vacuu at a errper ature of fromroom
tempeetpe (mbmmefeoabdrb ebaut 240, foBran@bour thrtwue 6 howrs (MWET e

ot S AR AR L R S cion

(w1ths Lﬂ&%xhﬁqwenh 4 thicrérsfiRdric@ih PorekgfiteghtionatThe Resutiaiphake is0
be bonded to the R4 substituent be bonded to a

prefematlinyashridovigh deipnized Sewsireicrabine phistiy of mesbandacetonitrile.
The {“{a&e eegyt lb( d gﬁg@ Isll%ﬂ aac%fqytgnt %&gﬁqg Q%%x}e(an I%éc%sslagﬁ 9}6 cake may

on) thé on
altern@ivelX3(or %(éd1t1@1liully) W5 dtibdtndes vakasint &t teopbatrCoRApm josm
preferably =C(SCH3)- (this is particularly preferred
tempgrabiire to Aol d8iG-ed R4 substituent is an am ne or

oxide). In instances where such a nethylthio group is
used, the above de-protection protocol is preferably
modi fi edBi6ICAl Be-Prdicsfpbralidetehi Isrﬂthegﬂ fﬂmnoti)girogqm usi ng

a suitabl t f tt.achi
SuBGH  demelearvage wisre Bx ahTed mindrad B § oo treen B

subsBRSht 1tG80REn ﬁrepéffédqhﬁ'tﬁé’&arwrpt@n)e HoBed B t‘HE ®e s@ktituent be
pyrazol e may be sinultaneously de-protected while

bond&d s“.qn h amthbgthum eromp (PR dn thy wethylietdroarbreggent (&scuReed above

mcHRT L  5  HLPB ST Yo A 1 o
Y? t}%{él QD&SB%&KI%I\EIJIC-I_@%AS é&\lgre%re?olygg(%ﬁgp%ﬂ@(is @Eﬁ@d&rlyl'préferred
where the desired R* substituent i 1s an amine or oxide). ]%/1 1nstances where such a
methylthio group is used, the above de-protection protocol is preferably modified to also
displace the methylthio group using a suitable reagent for attaching the desired R*
substituent. Thus, for example, where R* is at the two position of a pyrimidinyl group, the
protected pyrazole may be simultaneously de-protected while displacing the methylthio

group with the desired R* substituent using the following general scheme:

OXIDANT




v R3B ~ Rc\\ R3af RBC R Ra N N WO 2004/ 087074
PCT/ US2004/ 009659 -39 As can be seen fromthis
W@ etveng7074 he nmethylthio group is preferably fiP&L/US2004/009659
oxi dized to nethylsul fonyl3owith an oxi dant (e.g.,
oxone , H202, or 3-chl oroperbenzoic acid ("nCPBA"))
As cdnbeAestib RALYENhe nRHEMN RS Hh G [N REREBINARE oxidized to
® Sacet ggriytrl e, and/or etelttﬂrgghy(1'gr][§)flzralsr%. Aftgr tﬁel_
methglsitdartyil enith drhexidastt lig ks akdreny H,Qy, oup-chiorppasbenzalsi agid
” . spl.aced w a,suitable r. ent (typically.an an ne
CmER Ty stgbly Siphisne Sofiflemegin ytonti nl
tetrall R & RMNA Ok RN ox 1 hiPRA AR meth IR @FSHITh @Rafer@bly displaced
~_acetonitrile. An oxide reagent can typically be
with genidabde wazént gapicedy respeet dnaxided) doheritakile spleen uEBS e
b e.q. . Li H\VD! NaH, -LDA, _or. t.BuOK), in. '
iral3 ROt Sitvart ey IRRTRE O affiobRiTahal Sl RULLE R
typicHilyBé BotlckAedraGhOies redpetidé sioblas &fed suidld basd (e.g., LIHMDS,
preferably is conducted at a tenperature of from

NaHalBds optiBuQ nBc iitablseolvepls schias daferhydadivgnofigxancner
dime%@%?g%ﬁ{e? glithi?ar}ﬁfyg&%ﬂfépﬂ;eﬁﬁu %tpé'%feega‘g)ﬁ {/si c%gdﬁ’(fted he temperature
of frela-apsat20ad about D€ °de Underhesetdonditiofis, thetopylpeoieding/group at the
1-pog P bibF SAERO DRI W SRR os st P i< The do-
protégtigxp bPfe g?ﬁegﬂrrgiég %Err% .tl?léﬁﬂﬂ)seddanﬁ% by BRI 1¥hEPWEN trifluoroacetic

erre owever, the de-protection of
acid bhEChimpesdldém ghclyasodiphlomnativamek idihxede.blp agypivglly nisge preferred

e I
the dg?g&t%t%ﬂ RBtRbistdi@uBRdRbeV Ekt pEbtEYEEFRhEOIE RSInddinteone

odi nents, the de-protected pyrazole cake is
genepllsf erably triturated with acetonitrile. This
trituration tends to advantageously cause a pol ynorph
transformati on that inproves the physica

char actBe{BL | LsetdfitrilbErieafsDbfbE Bd-Ripiazal Ryrazole

internedi ate for downstream processes. In a preferred

enBadi mntomaembesiments) beids-ragadad Pyigzelrsakrt @f?f?‘@ég’ed
L e
transfofriation i) impraves firegfhgsiatll chafacernstidsafthdddptotecadsiopprazole

. 81 :granms), and even nore. preferabl bout 5:1.
intexisliss QOO REGRE 118 ATHEREBS EF PSP LS B P ds added
to the déﬁ)%%@{;c% H{/I%Z(Sle 3blilSindheaicRht $ddafhA Hle raliB0€ acetonitrile to solids

prefera o at |east about 75C, even nore
is at prast aboabd:y (tnd:gfaros) mbvapreRoablpirammabouBdt,to gheptsk (mhl:grams),

even nore preferably to refl yx... Thi.s, _heatin
and GG rR AR ERE NG RE Ndg el TrEAuRromg B Iptggpbly heated to
a e SuR 185195 2Rlaver ik M ROOKbrelpreRrabMP Lt 1€ashebtis 754 @ven more

even nore preferably about 1 hour. The m xture is then .
preferpleydo bmyabout 80 to about 82°C, and still even more preferably to reflux. This
heating preferably is continued for at least about 1 hour, more preferably from about 1 to
about 6 hours, and even more preferably about 1 hour. The mixture is then preferably
cooled to a temperature of no greater than about 30°C, more preferably to from about 2 to
about 20°C, even more preferably from about 2 to less than 20°C, and still even more

preferably to about 5°C, for at least about 15 minutes, more preferably from about 0.5 to

about 2 hours, and even more preferably for about 0.5 hour. The solids are then



cooled to a tenperature of no greater than about 30C,
nore preferably to fromabout 2 to about 20C, even
worenoe/ogoef er ably from about 2 to | ess than 20@CHO004/009659
still even nore preferabl-yot-o about 5C, for at | east
about 15 mnutes, nore preferably fromabout 0.5 to
, r #drof) fifter
el B, 9SS BN, TGO LT L, bt £
clothlpGiT ¢S04t ) F6isaw ard Chepsodide pestyirgfecably weoshed wigh angtoniipile, and

exa e, filtration (wWwth, f ampl e,. a.4,. mcron
then F RS ded Bt Sy eRgal Poror AAPBI Gl pRS & constant
weighPbi Hsheafifs Meabraa Meﬂ%ﬁhﬁﬁe‘b’fﬁﬂe@éﬁ ab&RiS0PE, Boreghclerably to
t hen "opt i onalgl@x dri ed. ying may be achi eved by, for
fromebantrtOso ahput &r'Gi angl evsn anaro nitferably toebepitSSde. Bs heating may

. heating the solids to a t er .
optioggfy bt GedRund YR g TBReRistlriGofle LRET IR
resul@ifg cAxGReRRILEY RIaeikEdboUt 93, FputigBHCmoldpiefdsay bnigast about
may i(’)ﬂ%tl onal | y be conducted under a vacuum _gl']gse
96% Cbyweighhatndosy e maere Preletabb & deastahoyb 99 d BY M- cake
preferably is at |east about 95% (by weight), nore
preferably at |east about 96% (by weight), and even
noRBey. (R efatiab by :hatDdstas V- bk 09806101 - (erigéridyl) pigrdtole
Formation of the Desired . . . .
N- (130 hy B g ardesed mga%@iﬁ iperedipty ey sl withe slycolic
i ¢ . AL @-piperd BBleY
e R e et
desiredi N- (2- hydr oxyacetyl ) -5-(4-pi peri dyl

H R34 -N Ngt RC RBA' 1 N~ O R3B ~\ +\
R? Y OH Bicgl' Y32 Y-Y3 dé- 51<—0H
28 @V VYol it N-(2- hydr oxyfcetyl)- pyeazdly \
2 Ris Y\li dyl ) pyrazokg , i ntermedi at gscest er Y\f 131{1; In a
R*pr ef er rgd\yérrbodi ment, a solvate formof the Y4\~Y3‘Y
N-(2- h§ Yoxyacetyl)-5-(4- piperidyl)pyrazole product

is faepmelea This is egpeci al |y preferabl e Werhedrgxypeety)-
N- (2- phyedi oxyacet yl ) -%id( 4- pi peri dyl ) pyr azi‘EPeadybpyrazole
N- ( 2-"Hsperdieikyacet yl ) - 55'F4- pi peri dyl ) - 4- (4-

Py i3 Ay hlef@rddertthd damenh & Byl Yoz of e NAB2-Hidrousgavet)1)-5-(4-
~ below, the 1- rret_hél - 2- rrolidinone
pipetidyprwedo)s ppdnelis Hirmede Thisris epportally pefcrable votere the N-(2-

N- (2- hyd C -5- (.4~ .

=5~ (24 -5-(4- dyD-4-(4-
eI R i oSSR
pyrigidisylpBi(@rhasphenyl)pydayolpr akdiscasked balow, ket 1-hedtydiee,

it is often also preferable to f,urtlher fc1<\)In§%|rt t he

pyrrelidinened Nrmethxlpyrglidinone” or “NMP”) solvate of N~(2- ydroxyacetyl)-5-(4-
piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole is often particularly preferred. In
that instance, it is often also preferable to further convert the solvate into another
crystalline form, particularly Form I crystalline N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-(4-
pyrimidinyl)-3-(4-chlorophenyl)pyrazole.

[132] The glycolic acid ester preferably is C;-Cs-alkyl glycolate (i.e., R® in the
above reaction is C;-Cg-alkyl), more preferably ethyl glycolate or butyl glycolate, and
even more preferably butyl glycolate. The preference for butyl glycolate stems from, for

example, its low cost and the fact that it has a boiling point that is above the preferred

temperature for the reaction.



crystalline form particularly FormI| crystalline
N- (2- hydr oxyacetyl ) -5-(4-pi peridyl)-4-(4-

W@ rNyl ) - 3- (4- chl orophenyl ) pyrazol e. [ 132PCT82004/009659
glycolic acid ester preferably is Cl-C6-alkyl
glycolate (i.e., Rc in the above reaction is

Cl %31 al Kiyd de—pr%ﬂ{c%dﬂfﬁiz%[eai@ leef@xtaB%) chgt%e‘&% @tr%cﬂfr WA Mout 2.0

| ycol ate, and even nore preferabl gl ycol ate.
to appig & arods eqviealanss, nire prefehlylydtann ebmttétﬁ;tof abom 3.0 arole

equﬁ’é?% g“dp%‘?eﬁltm?fﬁé’? ekl Igsﬂlétazp b i g’ “?@ﬁﬁ&‘r“é{?lﬁmé of the

glydodic atiiessted &€ the@Resel¥d M RBY O \ﬁltﬁ%ﬁt%@ﬂlagﬁ%@ég (i.e., without
41 [133] The de-protected %r azole is preferably
as0 ‘F?é‘pg éﬁh?fé agolvgnlcis gpedaitirmelarsblit cangrises o paboapr@isolmsEneand/or

alco‘ﬁg}” "P'l?e% Mélt fgfe{r elﬁ tlsegu%fl?lgfjdhe Iﬁo(m)l}y Iocgﬁt,yégeé}gl%-tg?@a? ?gin

I va eve

plp@hb’l)pyﬁzﬂehms@bmuﬁal& SDlutdt e Qeksitatbleppbiandts {e@e z%t least about
ent or

o0 GG B spcdsb Bhsores o athongicei (i
pipcRhYBRaYolc YIRIE-BaRANERT) S at3Ed iy aRi SLAE AR 5o

conprises a pofa
chlorprhegp)mentoleyr élﬂ@rsabllbyhty of thed¥-(2-hatiroxhecetyl)-5-(4-piperidyl)

Pyrazo%satt Siev dr o %ﬁ}i%%@ﬂ%ﬂs ds érpfegﬁgg @}/@I{l Ve Sgll%lg gglgeagt@b@ut 10% (by
weight) écﬂs’ﬁdn Mélfyplc@‘ﬁg; af Iéﬁst%lbgﬁ’thﬁl% %ﬂ@g fuﬁﬁn ARAULE more

sol vents where the N-(2-hydroxya etyl
typlﬁarlb(eqt ﬂw’q Jhout 20%61(ky ngght) solutlon of N—(Z—hydroxyacetyl) 5-(4-

pip o AR SR e s RIS SR el Rfa)

pipeNd{D plyyado Xy asueh Wnpebat(ré- 191)1%@6 ﬂg'léss tRA 3?%9{ :3by weight)
el evated tenperatures is prefera sufficient to
solufion, meyg tygical ng’a@?méb‘élﬂto I_L@f’/%b(ol'siy5 %V@IY oreightsesilutiqng And enemenore

typlct,aﬁf g‘nf‘r‘cﬁrr% lfﬂéoﬁtl th F‘ga t 3a}a gtw Yv%%%{) (sg%lgop ggbﬁ) Iﬁg %Oémc‘)e?yq)d—m-

plpegdyll)pyr;mokeﬁn bhe(@ll\feyldr&x%aﬁﬁvfelyﬂs)mﬁuﬁ@rhfor exain %)e I
i B Y BEG At NG ity it i o doratcet -5
-pipoan i &ng@fﬁ. 2118, dRy @E@Jt hlsvcal @B%@hﬂfﬁ.‘ RO -

chlompbgmyl :(zb@e) mé]t]gﬂrtsy)lvsmis lﬂhat oy tenditeble indideg for example,
we

b bout 3% (b
xyle}lé/ g uatgiﬁl)é SP Fﬂté ou etr,ﬁgi}y&%ggg@t %: u(dg%(m@thglplﬁ,lgml@ﬁ,q PMSO?).
The pwf@’ﬁ’&ﬂ Endifht bh%lﬁéﬂt e tvala/e%’k%ﬂ SRk ﬁBtsé V'eﬂlc H'\%/%?callglofrom about

di met hyl f or mam

1:1 tQ @h@l@t, SCL (rgk|of sqifenterath @f Ne-pothsted pma@le), yﬂ@re Bpically from about

I
251 (DR P e Bpicgly it goonspa g o ol gy of e
solvét e prefekablppreecit] Feueralp) 1B proBrReY sodriny 8NSPt Mats ”Eﬁél
be syitable include, for exanple, xylenes. Suitable

remaé‘BP% FeeusskpwHiBastess thy iayentomusing AYBde the solvent.
J] hwl“ﬁéJ Haeﬁ%ﬂjl%a? b% ted ut]r—la?r ﬁ%‘%c{a@(tmp%d?ﬁg ;g]é“g| cs?ndltlons

vent w vary rom solven
as derscrdmdan Sohemds D-1t anddb Quind Exhrfptd Do g@ﬁ YERtPEr piB1Rhton No.

{ ted razole) nore typically, from about
WO g&f%% Xnmp@feﬂwt&ﬂ@ﬁe%ﬁ@weym &l regetiondsn

condB&iedtn e Jprés@n&k&th §Ia}at(159‘clcq)5.496]uhclj‘e% 7-ene (“DBU”) and/or 1,5-
diazabicyclo[4.3.0]non-5-ene, with 1,8-diazabicyclo[5 4.0]undec-7-ene being particularly
preferred. It is hypothesized that N,N,N’N’-tetraethyl-N"-cyclohexylguanidine may



solvent are preferably present. Generally, the

preferred solvent is NVWP. Thus, the renaining
wale@asns®ron will illustrate the invention usi NRECTYINE2086009659

the solvent. [134] The readti-on nmay be conduct ed under

standard peptide coupling conditions as described in

\ 1 @T
oGRS B S OO R L o s BTy

frompbeitdr I edateubodi melnteqyivilensyand, eveh srare praférablyiagout 0.1 mole

.conducted in th esence .of .
equwf?egmflgga GHEEY @F D) et el S - Buerse- TR gre st
(basei RZADIES ¥ Eh Qb &d ;%Qéko'i?e).ene, with _
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene bei ng particularly
prigssr r &fer ¢harging Megogiedishisdd thengactor, the resulting mixture 18

N.N N. N - hyl - N' - cycl ohexyl i_di
ot P RS B R RO S e R s
preferdiflto Aredseisdlt BORE, dvaaslbrapettraly @bfonl aboani swadbent 550°C.

nore preferably fromabout 0.1 to about 0.4 no| o
In soggEmbaidanests, fahexaue th%?f@f%ffeéft@fﬂaﬁﬁg}ﬂ%ﬁcﬂ%?wol 1P ﬁo‘f”éﬂe n

eI RLENLS bout 140°C. Th
eSS Sy by LSk (A hE38 o sy 40°C. T
heatigp asgefepiblrobe et udtl pr gtaet thdn FYs Grotk eyeferbbBSessAhareabout
charging the i n%r edi ents react or

to th , Lh ti
4%, WSRUUPIE PrSloTABOES G JOCSH 1Tl ST SHETT OB bl et e Aot
o f o f. a
2%, éltﬁf?ﬁf N lé(/g% fgltor%%l‘é?etrﬁﬂy idi@had abo t'U?S%E) oPesRi@Y Matefial

east a even nore preferably to from about
rema@f ihchatvactonlm@ire. (The sowpnierfistadiingmaterial may br deisried in real

. the preferred tenperature is.about .110C ' in.: .
time gy oG DM e EE SRS Gt b s R lefting continues
for 28RS hAurdLMtmdrd YpicallErorh @Bdiit Mol aboiy £heira blnysome

continued until no greater than 5% (nore gr ef erabl y

embbdigsntshfm eaople, thedipatingeqontipyes for Epayabony2 feabout f jgurs, with a

.apo 3% .still.even. mr.e preferapl g
pr G e YRR BT P g g
heatPg e Rfabbikes Béakt i ng material remains in the

reaction mxture. The anmpunt of starting terial] ma

be 186 et wany profewsd ernbardmei igis m%ﬁer%wﬁg? 2jspfaiepr the N-

chr i e al i l. § :
o RTRLEE ST PG e 08 SO ey
cooltd i £ehlprdtinerfabeuatd tham @boat30°C, houe prefdrably derrom about 20°C
enbodj ments, for exapple, the h i ng_cantinues f.0
to SRR ) St SHer BORTIGIERHOUPEN! o F1PVAT 5 SEI B! Bl bovt
30 ngﬁgt@% ﬁﬁo@?gé}gﬁaﬁgf b Ub&t Vo RbEEES h&fs, dnll QbdBore greﬂerably

odi nen preferred heating time is abou
abottdurosr. Af@6thid imitied ngolpregfesiod cilie et ismaefstablyt cqoded to a

referahle to rma sol vat f.the N o
temfesipdsydbt ST BOSEsIEuy B FpmaPu Y fobonh G gpd even
mork PREGISIET0 abBi& NTXHF £tiRE BELSASF M 1edst als@l1 @ thihi@ted more

tenperature of no greater than about 80C, nore

prefprabliydiah lahoutd Ftp shpatdduning s andsvap sisre Braterably bayielp minutes.

. mor ref erahl.y tq. about 0 ' ' bout
i QaBpR it oih oL ok Rre 8l Enhr ToPeheRua i abou
1 toaBodRHHur? ah@evéen morthrefeablyaicat phetist abl y  about 1

hour. After this initial cooling ?erl od, Ehe m )ét udre )

i s [137ef dn amagxlqg&ylydgefegeg embodiment, an anti-solvent 1s added while the
mixture is being cooled. In a particularly preferred embodiment, the anti-solvent is added
to the mixture during the first cooling period, particularly at the end of the first cooling

period. The anti-solvent preferably is a polar solvent, and may be, for example, water,



tenperature of less than 20C, nore preferably to from

about O to about 5C, and even nore preferably to
W@bauos®C over a tine period of at | east aboutPQBUS2004/009659

m nutes, nore preferably fuem about 30 to about 60

m nutes, and even nore preferably about 30 m nutes.

eth)?l'labaateomleﬂhaﬂoll BoproplPsladoy, b% fI’I % Ubﬁ{an 1} An%?&tethatnolz In

about 1 hour, nore preferably to abo
soMR S dirgeqs, @ﬂeﬁOhﬁm@ﬂmubﬁefrpaﬁbyeebzdme i ottewrs Butapdl3F particularly

I d
R L A e T ———

protected pyazdle). alnpdhid &hﬁ(ﬂlﬁﬂl&’m@ (tenned, el iRt thet H8- solvent is
solvent s added to the m xture during the first

etha&‘BI)I th @nﬁ%ﬁ‘i %foamlp%)ﬂ‘f@iné i raeferpbhit fromebenidd. 211 tohbodtid3t (ml of

L, vent ref rably i :
mtlggﬁIgfrlP%oTng gtec gﬁ ﬁgpﬁéle} Sagd pioge o V@Ef%trd 5%/;%@11 of anti-
solve2ZADS ﬂ@-Z)ﬂotE’ﬁ&'d bﬁ%@@l«é) O ke errfoéaln@érﬂé/ tpagtéc@latyEin some

I SO al cohol , butanol (e.g

h I I
embnglg%e?ngsg\gpere t]aa% ggolgelﬁ éﬁ]b-putap(hl) the ga@ognﬁﬁf@mm;nh@nt 1s preferably
ﬁon@hM@QIl toSbBa 3:1 gH]]h 8f %ﬁﬁ wl&f VIgI e? :C\I:II/? ??)T%IIII more

but anol is parti
Prefat@bh’tabOuQQ 1 (md Oﬁbmtusoltéht:grz(nﬁ d@proamechs}@hz&@t gr ans
ot ect ed I n sone enmbodi nents
CoB QR SOTS o8 E o icct ok AR AR PGB K thegooling is
contﬁidéa (00 ﬁomtaBSutalnIbLﬁ%upé h&as 'ana %d&ﬁ_ﬂef?ﬁbg a%foﬁf ?Phlyr The

from about 0.2:1 to about 0.3 vent”
mix{yreihen greferablyds ceelepfurtheopesy, froanm aIbcmb né npmefee taibont 5 hour

oy S B B ER BESTE 05 RILESA o

prefenblydb fient ﬂadﬂﬂ eft@ ab&\@ 280, andRlaMtihed & that- t@xﬂf)élﬁﬁﬁé forthIH?n
go IB of anti-solvent is preferably from about 1:
aboyt § tg ghont 24- @u(wn@fnoawnefeahlyemut@ﬂmss de- pr ot ect ed

I bout
py?@;]go?bg ﬁ(?sﬂﬂlr{ﬁoé‘ngdsd glreg)r Itsycg?lgcgt%g i igr exmk} fijtration
(w1t1g(fnee>mnmhjl4rmrdrm ﬁhafceotapomhtnfa toRN{vatifedad 4adh ordcBe
0 III?% IS Cﬁntlpued for fromabout 1 to about 6
@refiiathe? Haed) wiih @ spPen e NMB B speseie) armier ankisedvanb and
dried. NEf® REALRE @&%rbﬁrmkﬁﬂ?lﬁyﬁttlgﬂ I?ééu?t‘ gg%@?ﬁ%@%&,dnore

m nutes to about hour  (rnore
preferphipieblopsttabout 8miley weight), afd dven maab preferablytad labiodbout 99% by

e S e L R o ool et
the salv@tétis Bpidalyrfiom 3639 (HERAB ol RI0§HHaP é% Oﬁaz”gfﬂ Eb}szi%H@?to dabout a

139] The resulting solids are pr y “co
molayrgio qf@boe&bﬂrﬁpmlcmlaﬂy whefeche sqlvite s arfNMIéscﬂvqlé)e 4

A" I b p M nfloaf o Uihe R0 EBROSRe AR e
plpelﬁdgﬂ’) oyragiléd Nc’(Q&iydf(ﬁ()ya@dﬂﬂI-gf@%drr@QI-N enbyridifnyisi@d.

sul ti ng cake preferabl contains a Ieast about

chloes%rl(y@pywép itz NMBiselvaisisisolases] andethen eenertadmnForaslé

crvs e KU .g’ﬁfﬁg%@ RS bR £E T

chlomphﬁ}y@pmazu&acet yl)-5-(4-piperidyl)pyrazole in the

o 655 oy nT ey DS i o ment the Soate is charbed fo.a reactor
with a polar solvent. Such a solvent may be, for example, water, ethyl acetate, methanol,
isopropyl alcohol, and/or ethanol, and is preferably ethanol (particularly where ethanol

was the anti-solvent added to the solvate mixture during cooling). Preferably, from about



nolar ratio of about 1:1 (particularly where the
solvate is an NW solvate). [140] In many preferred
weniwaadsTwent s where the N-(2-hydroxyacetyl) - 5- (BET/US2004/009659
pi peridyl) pyrazole is -44 -
N- ( 2- hydr oxyacet yl ) -5-(4-pi peridyl)-4-(4-pyrimdinyl)-
50:135 (1? ut‘gz)l(g{l] g&?ﬁrﬂyglrﬁrﬁm"?%b atetéa dVRos Pé?errﬁ)l o about 10:1

isolate en converte orm rysta I ne
to abiguf &4 H{ynd solx g ceeam NMB-sp -t spdads)d wihd evbn(rﬂerp_\prefmablyqblo)l’e 9:1

(il 5P FTLI R G HE R s aayar & 1 efaRgBam dpost 001 to

about 8ACIRvaleitd, Bn@nP@ lef Ay eRim a6 0.12 t§ @t&ﬁ@t 09"&hiRents, of

for exanple, water, ethyl acetate, nethanol
DBY gupripymolss o6 ho(2-hyhatmeet)Hatbbipeddd) psr amle} wepbpionally be

charfed B8 roBRE Kt onke PREREaRLALO A B oo for

ex 8! daRsitagddng F&rsapdnifyih EBQucoR %gﬁﬂ'it 7t in the mixture.
CT/ U82004/ 009659§(L Zl %%{91 t o about iI‘DI‘?

soltant The aohv aRfsoysntaixdurs pirglaply lﬁﬂiﬁf@?%m rElsrafutierad greater
than@@%' §T% p}efgltag \}?tlg%meagt ajoogxpg r°€'lg Fx\/[e%mgor% ?g@ %M%f( t%%é’xﬁtaﬁout 50

en ‘nore prefe

to amt 8@?@; agd &ifl &R eedevpadferabdt ﬂodﬁﬂlux | ’ﬂh@ldﬂnhg tpreferdtie
olvent, from about 0.01 to _about 0.4 e al ent s

contawgd frab! e3ptch @%myremref?rm ﬁfprroabpgt 1 Bo Oy leptis, and still
evenﬁxl_ﬂyllz_ h%/%{‘%% afdfut 4 5 ?ﬁl lgerve f01]1n that 1 hour is

acety py razo
typiaflyisoffaidny (}bﬁtlcuih‘h_)r :Jerdﬂmowhhm atlmot srthe Sdheenpy tesuemz@“t thie

solvifA R F AR bGTe e N Rr g e o st 0ot B B BimSdiny)-3-4-
chlofdﬂﬁb'ﬁ&l}p}&r%f‘es Apblitdhtd R eThddih8e adddifodll ﬂ_éh@in% may often be

sol vate/solvent "m xture preferably is heated to a
advantagpeusdoupbtaimingy pareeprodu¢tan 25C, nore preferably to

o SR R LR BB R T o

less ﬂrﬁfl|3'09C mée pheratablgtol florR ABHAIAB |aPout VAT didasieh @lor@preferably
| east hour, nore preferably from about 1 hour to

to abaiyb 13 Csowa aftiane pam@defiaf 1east@b@wt neows, perrEeREAL)Y fesuaboyt 1.5
foa %'tjg %o}nf‘ly e U?L{%H n:ﬁ‘RQ %)f ?par te3 &HQ dAtftglf%far& t\%g gélédssare

I Clen

coll&tdalamig, Te: 3 eklé]lﬁp&Q ﬁumb)l (pmfaralﬂy e\rlth 4 henicrenlfiftet eloth) or
Form. 1 cr%;t allin

centﬂmggmﬁ, dF %@ &% 'S}qeljl pgef%r,gb]‘y ‘?S%ﬁhP‘éi gﬂrjzfe@bewnﬁ@py}pgﬁmﬁﬂt yvash) at
sl FRSRUEANY) RAESFRLE) 90L5RPLS DR (BIZUNY e

usedodan‘mgmhm@ﬂaxp aneé theprdrisbdc fThe [cakSprefepitlp vontgint kess than about 500

h [ the m xture preferably | ooled to a
ppmytg P engrecprateranty s et 08 Be orovB e evehgn e pretrrabhy los
than@kgglﬂ,%npoftm\@bout 30C, and even nore preferably to

about 15C over a tine period of at |east about 1 hour,

nore preferably from about 1.5 to about 5 hours, and

even nor efe a t he

solids are 6’8 q"éeffce# iy zlé(' ?%’Pp%b&lgﬂ‘ﬁhzml\é\af’?éogtl on
( prafer alk prosedtinverfioNlakoa8 dirédtéElo té efufdmeic forms of
centrifugation. The cake is then preferabl

compeypngls of Hpmulp () a AgilBpitepéashetew.ilie Ryrageles of lyonnulas (A) and (B)

are magnetically and structurally equivalent because of the prototropic tautomeric nature

of the hydrogen:



| east once (and nore preferably at least twice) with a
pol ar solvent (preferably the solvent wused during the
wo edosaz74 and then dried. The cake preferably PORUSI00£009659
| ess than about 500 ppm of45NMP, nore preferably |ess

than 300 ppm of NWP, and even nore preferably |ess

t hanp250Ngpm of NVP. C. Taut oneric Forns Q{N{—hg\l
Compgands\of this Invention [144] The pres nit

nul a T As TTTUStr& t he~R®
pyrazoljes of Fornmulas (A) and (B) are nagnetjcally
and strjucturally equival ent because of the prototropic
tautong® ¢ nature of the hydrogen: WD 2004/ 0¥074

PCT/ US2004/ 009659 - 45 N NHHN 2N /3 5 5 RA 4 V

RC RARC RB RB (A) (B) D. Conpounds of th{&)

I nvention Having One or More Asymmetric Carbons [ 1451

The present invention also conprises conpounds of

Foromit &l a @ h R IR Bon Blay ! §n P INBRE Adfnfedii Casbonlst

is known to those skilled inthe art that those i
pyHasiol &he pfesertttieveptien alse comprpasicompeandsf Fasyppieddy haying one

car bon at ons ist in. diaster. j '
or m RSB RIATE . 5 B G50 SHBOERY b e A6 Bt o
the pr@RhEmPéRidRthaMriehis Pmink i atois hidysexish iedibsterzombtic.e
specifically, the present invention includes . .
raceiaa AT PRitREY activh fesmer ABef ese formsrre coRtspRiated withip the scope
- ] Xt f : t: o serof
Ofth? ﬁt']liggérft{r?\rll e r# {)%%p%éiﬁ%?&rﬁlee %gﬁﬁolhﬁggfogflﬁtaﬁﬁ%%@iﬁnvem? on
diasteRypberd) se@nii ntitteres omih otfier sailktigesdiheiesfd  f rom
i norgani c or organi c acids. Depending on the
particul ar conpound (and/or its «crystalline
structure), agsghis find OompoRPRYTthiTmYAgyAdvant ageous
due to one or nore the salt's physical properties,
suglslas Taalkampehdshvd thinooenticainag balsdd inyhe foray dffsalis ¢ryived

ront GRS B RS e G B g Y

crysEATRAMILHRE)S P sATRYS tRE cHBFSlRSMANb@h ahPigb bl dused 8h¢ ONmore of
purification, and/or resolution of the conpound.

the salt&ihyweel mopertied, sudhsasi enhanrgd phamnassuiephstabiditeinediffedng

temé)e%gr\i%ee?sfagé ?‘}S}Wt?cgﬁ‘%? ,89 3 ags‘irgg e{sobu%é]?tgﬁg g\ia;[/el? ;%é BY. YS&0mb Infhces, a
salt BNRESBFEUHA LR Yy bé&eed Rk aBlafl in the isolation, purification, and/or

Phar maceuti cal | y-acceptabl e salts include salts
resobioTHo e epsienPung. f or m al kal i

[147] Where a salt is intended to be administered to a patient (as opposed to, for

example, being used in an in vitro context), the salt preferably is pharmaceutically-
acceptable. Pharmaceutically-acceptable salts include salts commonly used to form alkali
metal salts and to form addition salts of free acids or free bases. In general, these salts
typically may be prepared by conventional means with a compound of this invention by
reacting, for example, the appropriate acid or base with the compound.

[148] Pharmaceutically-acceptable acid addition salts of the compounds of this
invention may be prepared from an inorganic or organic acid. Examples of suitable
inorganic acids include hydrochloric, hydrobromic acid, hydroionic, nitric, carbonic,
sulfuric, and phosphoric acid. Suitable organic acids generally include, for example,

aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyelyl, carboxyic, and sulfonic



metal salts and to formaddition salts of free acids

or free bases. In general, these salts typically may
wheoopgpas ed by conventional nmeans with a conpPCmuSmb4/009659

this invention by reactingdé6f-or exanple, the

appropriate acid or base with the conpound. [1481
clasPRAIMDAGAHG boial.| HredTe_RhAB1E o ChifheAltohhiP BRI hulackllfe
..compounds_of thi's invention may be |§repared roman
triflporenesiaipcloonatey prapionataciudeingix agipt @stepglusariatay dighuconate, lactate,

j Al ¢ .qCl. i hel ude drochl oric, hydrobromc
math BN GG R PPR RGP B e, dosrre, Pate, aspartate,
glutphatspbarzosteAgitbkanibidiatiabines 2518 241 faRC0ie yARN Ak ok ybenzoate,
clude, for exanple, aliphatic, cycloalipnatic,

phe]'%a?ﬂ%‘??é%t?aé?afﬁi@bﬂt% sHRENEe (renesiocypetphesutfanBexsthanesdfodate,
ben St A SR SR SR et pnie St te,

cyclohgainsinasilfimaten algtitie atideb-ay €roxybithfit HEAHOSEALALR, galacturonate,
0 succi nate, glycolate, gluconate,

g forn%te, E’[ %1 onat e,
adipaieq PGt PiuTpte e bufyrte, camphgrate, ¢apnharsudfonated, citrate,
SR oI T AL i,

aspartate, gluta

heptareays, dicsancete arcatiegte, Lahdphyt addsal fopatbyckainey pemZcxed, Pectinate,
anba

nyl acet ate,. mandel ate, . epbonate (p te),
pers R B e R B R o Halfo b Ak 8o Bl PaHe buprbpasiesnoe.
panisof hemaiBacehQtMSREPANOB4R addition salts of the compounds of this
. 2-hydroxyet hanesul fonate, sufanilate,
mveglien Bislidel frickasplef wetatlic salis gehorgasicisalfs. Preferred metallic salts

A ML T T
physielopicalr ®utitablangstal selys| SeBRAGRY 6P A8 HR®m aluminum, calcium,

... .dodecyl sul fate, glycoheptanoate, gl ycerophosphate,
Lithiyya pAna g as g, potassisia eshiva, amvsion oRieésrradi arganinselis may be made

froniehtY :gglt?ﬂeefg Sag!_i %ﬁge't%{x}ﬁgr aﬁl)i(igle alig SlPCS‘l! aglr%gqtngefth eiil:}tg,: cﬁfa:til’%amine,

persu opi onate,
N,Nt-fiibenzpdethylenedianiteatidoroprodains daoane adiethatol48ine, eth¥len%diamine,
t he

har eutjcall y-acceptabl e base addition salts o
megﬁwﬁﬁgﬁﬁa%etbﬂglw@me?wé REQCSHSH MRAsigdBiroges-coaseanipl @roups may be
tEmlARH ki ' IS ferr tallic
e salts 1ig_hnc hfj%@ﬁ'%ﬁ%ﬁ%ﬁ@% g‘ &?gér% ll} Bﬁ{ieg)(ggal%gestﬁa%b%lf Piv v,
and laytyk ¢hlorides) brpgridespard iadlides)] dialkyhmadfaéshesg., dimethyl, diethyl,

dibuf} y%@éﬁ%l&%ﬁfﬁ%ﬁ%%%@ﬁﬁ%%ﬁeﬁ: decith %@1@%@2} and stearyl
chlof@dsabDinviis, %ﬂ(ﬂidél'iﬁes)?E&lﬂkﬁ%ali&é@fe@.f%ﬁzﬂ%&ﬁ . Qne?ﬁ)}llltb??orrelides),

may be nmade fromtertiary am nes "and quaternary amn
and ofhess, such as tromet hanmi ne, diethyl ani ne,

N, Nza.di ; hvl.enedi am chl oroprocai ne, chol.ine
D DAL LB, e, S8 S
hydréditlord il gHAOaAItE) @)iflucBsteRtO QR TDOBS FEFA”) salts, r_ntesl%llate salts,

ni trogen-contai ning groups may be quaternized w
and tggdpfesaliyich as | ower al kyl (Cl-C6) halides (e.g.,

nmet hyl , ethyl, propyl, ut chl ori des, brom des,
and i odi des), di al kyl g’u@f}g?‘g’é’e%}é.g., di met hyl
di ethyl, dibuytl, and dianmyl sulfates), |long chain

alides .g., decyl, lauryl, ristyl, and stearyl
[151£h| B&ﬁaééﬁovgmsmﬁemmgﬁ £ Hilﬁ%f}l{onagry igpded Topliiesss of
illusttRio8-onlP €% inv3RoR Iﬁ?é?@ﬁ)'f@,’ s AR the &Hglocﬁrtngﬁetrs Yescribed,

and may be variously modified.




[150] Particularly preferred salts of the conpounds of
this invention include hydrochloric acid (HCO) salts,
wa piologmrpacet ate (CF3COOH or "TFA') salts, neRYI/HSM04/009659
salts, and tosylate salts47r. Enbodi ments [151] The
fol l owi ng enbodi ments of this invention, are intended
[152f or E?&{%Q%&ltqf caniblelaytb el RN Ya subdtifutdd YR BEI1QR. tautomer
therefore, Is not limted to the enbodi ments ,
of thelphstitubeidgyraznel omayalh ef thasiveutiityd pyaiele ed taviymer, wherein:
2004/ 087074, PCT/ US2004/ 009659, -47 2 odi nent 1
can®pe Sglgﬁ?q)g%@éo SP T ARRI RS TR tlLt]PlSY(r’]éltLJ‘E‘p ‘azol e, a

tautonmer of tg® substituted pyrazole, or a salt of
t he substituted pyraﬁlo_l_ﬁHor taut omer, wherein: the
substituted gyra oIe‘correSgbno“ in structure to

Formul a ( I%(
B

FRIRL LA WC Y 3~2 Y (1);
and the ® b=/ 6 Nahi Ai ngl an ni pecot at e
w th an anhydrr#e ; and the isonipggcotate corresponds
in structure to ForgafFa~¢Vl): HN O -RA- (VI); and the
anhydri de corresponds inllstructure to Fornula (V): O
(O RS,)LOARSe (V); ands3-RA is alkyl; and R3A R3B, and
R3C are i ndependently selected from the grotg™
c oﬁl%'g%degé?c&flprisié)! 45888 e HALOABE otdlY HitBen, anBY@id® ; and
am no, al kyl,” am noal kyl, nonoal kyl am no,
di tlekydnaprcniafe erirtesgnds amstretiee kg Hpregla (Wher ei n:  any
carbon of the al kyl ,—agi noalkyl, nonoal kyl am no,
di al kyl am no, al kg Y koxyal kyl optionally is
substituted with‘one nore substituents
i ndependent |y sel ected’f r omO+tR*gMVdypndonsi sti ng of
hal ogen, . . hydroxy, and cyano; ?nd

the anhydride corresponds in structure to Formula (V):

0O 0

Rsv/lko/u\
R* is alkyl; and

R* R¥ and R°C are independently selected from the group consisting of

R (v); and

hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino, dialkylamino,
alkoxy, or alkoxyalkyl optionally is substituted with one or more
substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y, Y, Y3, Y*, and Y° is =C(R*)-; and
one of Yl, YZ, Y3, Y4, and Y° is =N-; and
three of Y1, Y?, Y2, Y* and Y° are independently selected from the group
consisting of =C(H)- and =N-; and
[151] R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,



one of Y', Y2, Y3, Y4, and Y5 is =C(R4)-; and one of

YI, Y2, Y3, Y4, and Y5 is =N-; and three of Yl, Y2,
wor3o4¥8707and Y5 are i ndependently sel ected fr oPeT/082004/009659

group - consisting of =C(H-48and =N-; and [151] R4 is

sel ected fromthe group consisting of hydrogen,

carbolg?éggﬁﬁ%rgﬁ s )E)Y}ﬁﬂf?&( y}t(etﬁrg{ycg{lsul i ? u?‘r{;pﬂdl?l@l?ltfonyl

carbogly&lyladuixfy m&ﬂbqCych/ﬂhey&roayCﬂ)yinlyéterocmijda}kyh Ihyterocyclyloxy,
car | al. k C C Ialke car bogycl Io
heter%%@i@%%% PR e S B R i g Ry, Ay

87074
oSSR I g oA ALl OB

alkellbfbtx@ﬂlé&y @lkpxrfﬁkﬂamm @lk)’&ajmlnwﬂkmm |aﬂé§blxycarb0nyl

carbogSeISeR b el et p SRR B E sl Ripfamin,

alko@emw@y;ﬂhmir@xMkoxi@ﬂﬁfc%wﬁlw@hmxafmn@mmﬁyl aminosulfonyl,
am noal kyl, al kyl am no, al kenyl am no, _al kynyl am no,

alkylg Fomstapenes | alipvalkors atineslise s aminsKylamingc ar bony! |

alkylﬁjfnﬁx%éﬁig agl Fé%%?do%%%?l@ﬂﬁﬁﬂ%' 2 %}niﬁyclalli Jemminolioflamino,

am no ar ni nba OXY, koxycar
alkylhﬁéxboyglpllamlm yleafdwelwll alkylem@io) a}kgvlh)tte@oqyeazﬂ édbyiyinmo

al koxycar bonyl am no, _ al koxyc rbocyc
carbogyglyla{feahatereGralyl parney hgtsrasyCly %@’&M@lﬁwmmo

alkox?% ﬁ}?’lhét@ﬂ&/clylaﬁll |aﬁw1£rﬁﬂ136lzﬁ’%1?‘3§ : Al RY1IKQBY 151913%’ hydrazmyl

koxy, ~ am noal’kyl"am no yI'am noal kyl am' n
alkylicwirhainylc hnyd cairﬂxgdya}yﬂhyntrazamﬂy‘k'hﬂemoal kyl ami noal kyI am no

al kyl hetero nm no er.o I al k

al kyl het®rs§ %}/ﬁy%{)]%llﬂwlg%q% Such g1% 1ona¥ly 1S subsﬁtuted with one
car bocyg! nb:Rlstydiitedngy 191@&’1%1])&131%[’9 déscted from the group consisting of
het erocycl yl het er ocyc | am no,

al koxy c@kﬁoﬂkm}é’tfe{déwsc lhyllogm, @aloaHQkaﬂ@XiYnhﬂi@Fﬂb@ﬁy keto,

al kyl car bonyl nm no ny.

car booy By Py B A MEVRE RV s et e St
menber @kbdyeiRldyOMReropl¢pnahd Kett®cpilpiatiiokit £d W t h

one,, or nore substituents independent ﬁ\{ §lﬁ ected from

tHE irssinsteddrmam dha srgup ponsigtieglof Ral riech yioxy,

ot oe ) B B LS o R i
e

ST 3{4330 he D CORRSIES of fEptipRgl y-§1b§f§ﬁuéeé@ilayqf<?>&?§?t for
unsubSifyt8d %F!pblﬁglz,gdﬁ:b G- Qébaspﬁﬂfcpﬂﬁéhgl og al%/y—substltuted aryl,

optionally t ut'ed substituted
optloaalw wbahtxht@kﬂ:ryhﬂ@fﬂ |optiondiét- subutlumdiat&wara} yhd opfchaRsB
ect e m t he group consi sting of
SubStHBECaZ‘ﬁ F‘?%Wg%‘éfgt ituted al kyl (except for
unsubstituted tert-butyl), optionally-substituted
al kenyl , optionally-substituted aryl,
oFEmb@gameyt%gﬁg‘shq a progessacydrdingytp | Embodiment 1, wherein:

OREQREL LN FHBRI the BEEH DRLSERR Mey1 2R, 3RE hABRa; and

R is selected from the group consisting of alkyl (except for tert-butyl), alkenyl,

aryl, arylalkyl, heteroaryl, and heteroarylalkyl.

[152) Embodiment 3 can be a process according to Embodiment 1, wherein R” is

methyl.



substituted heteroaryl al kyl. Enbodi nent 2 can be a
process according to Enbodi nent 1, wherein: R5A is
w@edgos®d4 f rom t he group consi sting of al kyl, PeTUS20841009659
heteroaryl; and R5B is sel.egted fromthe group
consi sting of al kyl (except for tert-butyl), alkenyl,
aryl, arylalkyl, heteroaryl, and heteroaryl al kyl .
[152] Enbodi nent 3 can be a process according to
[153Enbodnmtenidimant 4vber e mpiRBdssiascortipigtiy EmbaOiRe04) 08Z@IR is
PCT/ US2004/ 009659 -49 [153] Enbodi nent 4 can be a
ethylnr ocess according to Enbodi ment 1, wherein R5, is
ethyl. [1541 Enbodi ment 5 can be a process according
to Enbodinent 1, wherein RS is phenyl. [155]
[154Emh o Binferiimént Gaman be aPTPIes egHIdng oy EmhgdmmnEh;o@hhrﬁtarR is
! ]_]hv\,hereln R5is -0-R 5B, and R5B is selected from
phenyk e group consisting of isobutyl, trichloroethyl,
aIIyI phenyl, and benzyl. [156] Enbodi nent 7 can be
process accord| ng to Enbodinent 1, wherein RAis
[155bt hyIEmI{OIi'&?antéﬁ@der@ aiecess aenording tp Pmbedimenk bovhaping
Ergbe)dkme 7, wherein the substituted pyrazole
corresponds n structure to the follow ng formula: NNH
O RN ik selea?d fiohl thOghupNonfidhd ofEsstadyieitchlcfoatiayl, 4181 aphenyl,
process for making a nitrogen-protected isonipecotate,
and BgRaYlei n: the nitrogen-protected i sonipecotate
corresponds in structure to Formula (M1): O OR5
ORA (VI1), and the process conprises conbining an
[156] soniHelsuliate Miahibearprasdsy dedosding fmBmbbdienent 1, wherein R* is

[ Sonl peCOt ate Corresponds in structure to For mjl a

[157] Embodiment 8 can be a process according to Embodiment 7, wherein the

substituted pyrazole corresponds in structure to the following formula:

17—NH
Cl N.
F \n/\OH
o)
Z N
S
N
[156] Embodiment 9 can be a process for making a nitrogen-protected isonipecotate,

wherein:

the nitrogen-protected isonipecotate corresponds in structure to Formula (VII):

Q 0
i
R O0—R* (v11), and

the process comprises combining an isonipecotate with an anhydride, and

the isonipecotate corresponds in structure to Formula (VI):
O
HN
O—R” (VI); and



0 HNO-RA (M); and WO 2004/ 087074 PCT/ US2004/ 009659
-50 the anhydride corresponds in structure to Fornul a

W@ Y04/081070 R5, AQ \R5' (V); and RA is al kyl ; PernusiB4/009659
is selected fromthe groupsgansisting of R5A and
- O RSB; and R5A is selected fromthe group consisting

of hBXH}'i R oﬂ@sai Stol rdthath @hky!
oo B f Pt i

opt I ona tut e

opti onal | y subst it u;ﬁ\;et oaryl ; and R5B is sel ected
fromthe group consistiing optional | y-substituted

al kyl (except for R %dv fj-butyl),

optional |l y-substituted al kenyl zftl onal | y-substituted
aryf js alleyit hbhal | y- substituted ar yI al kyl ,

opti.onal | y-substituted heteroar and Lional ly-
subst el mendhosipyp a?rpéyﬁtlng[o{én 2 g{; 15 10" can

begp & ;i |
e FSEGESAGEAL 08 LOgGRI BN AR it
optlohallﬁmtimﬁtumcharyg antvhpti@iatlyRAbstguted hhtetoaryl] &@]

AR aR BT FRE DR A0 BT o WP RO BERGT e (Cteept for

unsuEé%ftﬁt%& @é}ﬂgﬁyl)noﬁioﬁqﬁﬁ%ﬁ%%gﬁﬁee% %lﬁi L%ﬁrz;mmy Seshttted ard,
|

Optlonaﬂyegmnppcbme led, insionipesdstituicd hitierpaivh:and ppgionally-

ted isoni pecotate corresponds in
subsid TR o) | (MI1): OORsO ~ (VI1); and RA

is alkyl; and R5' is selected fromthe group
consi st ng of R5A and -O RSB; and WO 2004/ 087074

[157bCT/ Hap beg pregsas pesorkingtq Babedigent Revirein R is
methg,gnsi sting of hydrogen, optionally-substituted alkyl,

[158] Embodiment 11 can be a process according to Embodiment 9, wherein R*is
ethyl.
[159] Embodiment 12 can be a process according to Embodiment 11, wherein the

nitrogen-protected isonipecotate corresponds in structure to the following formula:

o) o)
O~
H,C o—/

[160] Embodiment 13 can be a nitrogen-protected isonipecotate, wherein:

the nitrogen-protected isonipecotate corresponds in structure to Formula (VII):
R5'; o—RA

R” is selected from the group consisting of R** and -O-R®; and

(VII); and
R* is alkyl; and



optionally-substituted aryl, and
optional | y-substituted heteroaryl; and R5B is sel ected

wo e@aiogtoe4 gr oup consi sting of optionally-substPCTUSZN04/009659
al kyl (except for wunsubstisiuted tert-butyl),
optional l y-substituted al kenyl, optionally-substituted
aryia, t I _
it AL e R ERULE: AONREH] opioaty pbstived

optlosaﬂbstuusunm@ﬂ drel, end aptydmllkwhbst{tﬂiédheta‘dao;d; aeht 14 can

g.nitro tected ison ecotate accor.di
odf ﬁfé?ﬁtgcfg g\/&ﬁ%g@“ﬁ CQIE\I Sl?tg'lggftfrmtwnT 63 Eﬂ% “ﬁﬁr{fﬂxcept for
unsut;sfem&e@ tPEpRy)] Mtfa)aﬁl% Qﬁ&hﬁﬁé@@lkéﬁ@ nep%ﬁ&’l‘iﬁ&ﬁnsﬁﬁﬁ&f #vng
' thyl.” [163]

to Enbodi nent erein
OptIOEaﬁltzsemHWMecnﬁykaﬁwl,bmt@naﬂy—sujaemumditmbwl iand eppecdlyat e

nbodi mnent 15, wherein the
SubStﬁPfg %‘ﬁ‘%ﬁ?l@{ké( ed i soni pecotate corresponds in
structure to the following formula: O--N CH3 H3C
O--~(E|[m64 Enbodi nent 17 can be a process for making a
[161) ubs Eimhededergyld#20 be 2 niregeutoniseted afoninseotaipnsepndingdd
ar. the substituted pyrazole or
Elnbgﬁh%ﬁ%fw%mg}{&%&th&e substituted pyrazol e
corresponds in structureto Forrrula(l) RSA%--NH
RBC 1O Y5 Yl Y ~3 Y2 (l); . and formng
[162} eacﬁné??dkﬁl%%tdﬁéaﬁ)‘?eé IHHRECBINOEH aaoglin?goﬁa?ﬁ%@r@&gﬁ@ a
EmbQibHAOPT iRk gh 81 Shdiani pecotate and a met hy|
roar’y Into a reactor; and the nitrogen-protected
|son| pecotate corresponds in structure to Fornul a
(M1 200 087074 .PCT/ US2004/.009659  -52 O
l163 ﬁnhq%em& Faphe 2itpRAR- meiegﬁeeéﬁﬂyrpeegﬁareeagﬁ%i&ag ﬁon

Emb&diféat 18, QvilePeif M MtrBgdrd-fibtected isonipecotate corresponds in structure to

the following formula:
MO
>—-N CH;
H3C O_/

[164] Embodiment 17 can be a process for making a substituted pyrazole, a tautomer
of the substituted pyrazole, or a salt of the substituted pyrazole or tautomer, wherein:

the substituted pyrazole corresponds in structure to Formula (I):

R3A

(I); and
forming a reaction mixture by a process comprising introducing a nitrogen-
protected isonipecotate and a methyl heteroaryl into a reactor; and

the nitrogen-protected isonipecotate corresponds in structure to Formula (VIII):



CH3 y5 "y1 111 2 Y4,Y Y3 (IX); and RA is alkyl;
and R3A, R3B, and Rao are independently selected from

W b@4080p consi sting of hydrogen, hal ogen, hpdr/U%2004/009659
cyano, am no, al kyl, am noakyl, nonoal kyl am no
di al kyl am no, al koxy, and al koxyal kyl , wherein: any
carbon of the al kyl noaldxyl , rmnoal kyl am no,

di al kyl am no, ﬁ]s_k Yy, koxyal kyl optionally is
substituted with o nor gpstltuents
i ndependent |y sel ected from@T& NUY apdnsi sting of

ha!h%%? %gg%%ﬁggon;anan&hh nd SRS, ‘%2693% Y3anOI

Y5 |s —N-; and three of CH5; Y2, Y3 Y4 and Y5 are

i ndependently sel ected firomt he group consisting of
=C(H)- and N-; and R4~yiSJ\m§1 ected fromthe group
consi sting of hydrogeh hdlogen cyano, hydroxy,

thiol, carboxy, nitro: é%é oxyal kyl, al kyl t hi o,
alkylsulflnyl al kyl sul f nylaxgéwaylcarbonyl,
caRbggMg#ygmicarbocyclylaIkyI carbocycl yl al kenyl ,
carpocyel y car bocycl yl al koxy,

cak oByc,layld&y atelaydepe@éqzrbb@plﬂcgeﬁtﬁﬂr@ the group consisting of

hydr&ée{ngﬁgﬁéé qy bﬁ‘rﬁcg%ﬁ%? e?ﬁgﬁ%bof%ﬁs 1?1”' ﬁnynohoalkylammo

dialkheihenecyiedxyl sid fleewilalkyl cakdeiaycl yl al k oxy,
carbocyclylheterocyclyl heterocyclylalkyl
het er ocw sarppyof th élkafk GEyRaal) Rendalkyddg, dialkylamino,

ani noal g ?( by al 51){50 et o 'ohflg}ylséﬂ%ﬁ?ute@lvﬁﬁ%%%% ,

car bocyc m no, l'am no, am nocarb

al koxy, s@bkmmytahﬂqbbﬁndeaﬂkeeiy&te&ﬁahk&b group consisting of halogen,
al koxyaﬁ | am n al kylg\m noal koxy, al koxycarbonyl,

car bocy Y%P}é&)?@ het erocycl yl oxycarbonyl ,

al axyropl ganyt am MYS%J‘@@W%&@CVC' yl ami no,

al koxycar bocycl y allc am nosul finyl,
anomosiy f E{n,yY,,Y ahﬂ@Y id FNnyhéni no, aI koxyal koxy,

anj, noal kamni.n m m no,
T e R g T S R G
Consﬁ{lﬁgbfle@g[pg},(@&)ql adﬁdno het er ocycl yl al kyl am no,
heterocyclylalkylan1no WD 2004/ 087074

pdiylggzbgtq:dd@gsgg groggconsisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,

alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclyisulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,

alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,



car bocycl yl al kyl het er ocycl yl am no,
het erocycl yl het erocycl yl al kyl am no,
w@bdoangmas bonyl het er ocycl yl ami no, al kyl am nocar@Dng1004/009659
al kyl car bonyl am no, hydrazigzyl, al kyl hydrazinyl, and
car bocycl yl hydrazi nyl , wherein: any substitutable
. . . Lo with
S R A S S T RS b S
alkoxtykerbgnylhipteracyelylastinoyglloflaminoydrboaylkakylcarbhyylpmxne, hydrazinyl,

al ogen, hal oal k koxy, . hal oal koxy, keto, am no,
alky RSt gaf oo kG ESRY whSRRS sul 11yl

al kyl'thio, alkoxyaitiabic GEHBAGLN S6Up oPEERNGGY Glbktituted

and heterocyclylal koxy; and R5 is a

ni t r ogewithoot ecmorasugsidupnté aidependehin selected from the group

tert-butyl oxyca [). 5] Enmbodi ment . 1 an _be a

proces sccg\’éléﬁﬁ% Pfég{}% a%ﬁ@béﬁ%ﬂ%@?g%gﬂa&aﬁ(y?ﬁ@mw’

react i opulbAIKEY, RetoSaial £itkol ByBbeak GEulfdiam ABANfidAC

before 98% of 'the nitrogen-protected isonipecotate

has r eadtkelthio]allesjyalkybsarhesyelylogy.cisterpeycylptsices s

accor di t LT 17, wherein RAis ethyl.

[167] Et[‘]ne’g%r&g%@gﬂg%ﬁgagﬁ be a process according to

EnRdidi aeib gch/protsosng pioup Rothksthae ket bsiokyambsrhid). gr oup

consisting of -C(O-RSA, -C(O-0R5B, optionally-

substituted allyl, optionally-substituted aryl nethyl,
[1651ancl Bo‘aﬂgla#tﬁﬁc‘dﬁ% lpLb&ds a&%kﬁﬁgfbr Eﬁﬂ?&iﬁﬁégi 1 PRheRRAM the

s selecte romthe dgroup consisting of hydrogen,

reactamtrhDmak is/henteistd igrasteardhad dbplut 25°@hdfone D8Py ofsthb sitidgen-gdotected
. .are/l , End ggt(&onal | y-substituted heteroaryl; and R5B
1s0nIpeColle BAY ISHPY-om t he group consi sting of

optional l y-substituted al kyl (except for

unsubstituted tert-butyl), optionally-substituted A
[166h| kemphhodopentdFaiah pe uppetess atcording {d Embodiment 17, wherein R™ is
oth 1opti onal | y-substituted aryl al kyl,

yOpti onal | y-substituted heteroaryl, and optionally-

substituted heteroarylal kyl. [168] Enbodi nent 21 can
be a process according to Enbodi ment 20, wherein: R5

[167] s sd&inehadament?Orman he agrewnss eersding fmgmbedimept) Z, pe)grein:

s obna oy Y i eBhA b BB i R S B taty-
substitatedcdliel] obtiomallyhebgritated aednetisilj amd optiohaiiraetituted kyl

aryl, and heteroaryl; and RSB is selected fromthe
hetergaiylipethyhandt i ng of al kyl (except for tert-butyl),

ﬁleisg?% lger:l;,ftg{i Exlﬂn Bk %'rcﬁip}ﬁé)lrxsis{fﬁé &f %éféen, Qﬂg)nally—substituted alkyl,
optionally-substituted aryl, and optionally-substituted heteroaryl; and

R® is selected from the group cousisting of optionally-substituted alkyl (except for
unsubstituted tert-butyl), optionally-substituted alkenyl, optionally-substituted aryl,
optionally-substituted arylalkyl, optionally-substituted heteroaryl, and optionally-

substituted heteroarylalkyl.

[168] Embodiment 21 can be a process according to Embodiment 20, wherein:
R’ is selected from the group consisting of -C(O)-R**, -C(0)-O-R*®, allyl,
arylmethyl, and heteroarylmethyl; and



[ 169] Enbodi ment 22 can be a process according to
Enbodi nent 20, wherein: RS is -C(O-RSA and RSA is
woreaohps7074 170] Enbodi ment 23 can be a process BCTUSTN4I0PI6S9

to Enbodi nent 20, wherein.s54RS is -C(O -RSA and RSA

is ethyl. [171] Enbodi ment 24 can be a process

s
A R L e B e Sy nlfefbary
and process accordi ng to Enbodi nent 20, wherein: RS is

RSB, .and. RSB. is | ect f t
S EF1FGo b OTSBD BEPP CORT I et K TeePOF (DR
aryl, mlpﬁng&gma{y}@hhg@@gw { 26 can be a process

accordi ng to Enmbodi ment 20 wherein R5 is
phenyl met hyl . [174] Enbodi nent 27 can be a process

' . di 20, wherein: h d
B T R T
f oehdl-@ OjXRSAngh@ N - ~J""~(r)H ON N) and V\D

2004/.087074 PCT/ US2004/ 009659 -55 the

ni Ry dgartlplot ect ed i soni pecotate corresponds in

structure to the following formula: O ~--N H3C

(r)-\ CH3,and the nmethyl heteroaryl corresponds in
[1708t r uBmbodirhent2Beah Ok hevodegs dceorithgto ErabSdimint 20, wherein:

R’ is -C(0)-R™, and
R is ethyl.

[171] Embodiment 24 can be a process according to Embodiment 20, wherein:
R®is -C(O)-R™, and
R*is phenyl.

[172] Embodiment 25 can be a process according to Embodiment 20, wherein:

R’ is -C(0)-0-R®, and

RB is selected from the group consisting of isobutyl, trichloroethyl, allyl, phenyl,
and benzyl.

[173] Embodiment 26 can be a process according to Embodiment 20, wherein R’ is

phenylmethyl.

[174] Embodiment 27 can be a process according to Embodiment 20, wherein:

the substituted pyrazole corresponds in structure to the following formula:
N—NH




[1751 Enbodi nent 28 can be a process for nmeking a
ket one, wherein: the ketone corresponds in structure

W o00Fo810id a (X): O NR5  Y~31ly2 Y (X); and t heP@r/oS®8£§009659
conprises conbining a nitrggen-protected isonipecotate
with a methyl heteroaryl; and the nitrogen-protected

\S}?IQ Fgﬁ%%&&gl'cﬁe&éﬁ fsgﬁﬂ%A&?%e 'lcﬁréstp 1tﬂrsgrutr:rtglr{8|rtﬂy ktowing

1bnnmbteroaryl corresponds in structure to Fornula (1X):
nd RAis alkyl; and

s =C(R4)-; and one of
Y, Y2, Y3 Y4 and three of Y, Y2,

Y3, Y4, and YSE@Ce in sel ected fromthe
group consisting of =C(H)- and and V[)2004/087074
PCT/ US2004/ 009659 -56 R4 is sel ec“?‘é[a #bm t he group

c

g R oo o g ond Bl R e D ST R 1 o
al kyl sul finyl, al kyl sul fon§s alkylcarbonyl

car bocycl yl, carbocyclylal carbocyclylalkenyl,

car bocycl yl oxy, carbocy g koxy,

car bocycl yl oxyal kyl , carbocyd] yl t hi o,
carbocyclylsulfonyl, car cl yl sul fonyl,

het erocycl yl thi o, heterocyclyl sul finyl,

het er ocycl yl sul fonyl, carbocycl yl al koxy,

car boc cItheteroc cIyI het er ocycl yl al kyl

[175het o FERPEIMIE S can ReAdY SEFTIY >@yket%‘iﬁ Aerein:
' al kynyl am no,
cargg%{é?y?rr%‘#)gﬂdﬁ é’?g?%?ytéﬁ?%?nwr@? am nocar bonyl ,
al koxy, al koxyal kyl Q oxyal kyl ,
al koxyal kyl am no, aI M NoN-kRRY, alkoxycarbonyl,

YS (d Yl
| ]
Y
Y (X); and

the process comprises combining a nitrogen-protected isonipecotate with a methyl
heteroaryl; and

the nitrogen-protected isonipecotate corresponds in structure to Formula (VIII):

0
O—R* (VIII); and

the methyl heteroaryl corresponds in structure to Formula (IX):
CH;

v¥ (IX); and

R* is alkyl; and

one of Y', Y2, Y, Y*, and Y® is =C(R"*)-; and

one of Y, Y2, Y3, ¥4, and Y° is =N-; and

three of Yl, YZ, Y3, Y4, and Y° are independently selected from the group
consisting of =C(H)- and =N-; and



car bocycl yl oxycar bonyl, heterocycl yl oxycarbonyl,
al koxycar bonyl am no, al koxycar bocycl yl am no,
w@bdoangmwas bocycl yl al kyl am no, am nosul finyl, PCT/US2004/009659
am nosul fonyl, al kyl sul f argd.am no, al koxyal koxy,
am noal koxy, am noal kyl am no, al kyl am noal kyl am no,

e e e R B e

thioladakbd’@emdi‘ooﬂ:lky] ydllbbky,dllayh alkylthio, alkylsulﬁnyl alkylsulfonyl,

alkyIF1 %) yCI | aI élg%ta%r ay?la%}w %irﬂnﬁcg%ylalkenyl carbocyclyloxy,

b K mngc@{ ! 6%}/@1& 1R KYArBoH
o car ggﬁ{/}?‘g‘%?n}g hy r%za?{?fpayt%bi(yrhygeam nyl~, and

I
Caerﬁam{y tulfonyl) h@t@noawlmlgﬂmo lvdﬁ@peyerlﬁﬂmdﬁyylsh@stqcvdmblfenyl

carb SRR o B BB bt QuBRg el SR o
heterbbﬁ;lﬁﬁﬂwi@% Galss Sat;mﬁgana{? al@b iMlino, ah&éﬁpmimnmdmmémmo

hal al oal k hal oal koxy, keto, ~am no,
carbfiye iamipg.dieésroesiclyminos @mmocar@puxh alispy, midoxyalkiy| t hi o,

kel SR, R ORI B oS R oo 1 ng

Carbcgjyelylbx(yezhbemyll hagrot wliloRydayh iy @ilfozgearbinylarkniopdi ment
can be a_process according to. Enbodi nent 28,

alkow@epwlylamﬁ@ ﬁB@éﬁ%ﬂ@frﬁ@é@é Einoy a@tweltfwb apinqsyifonyl,
alkylb@Fd gofzﬁk&é{a ?S dfdnoMiosk anftidaIdN t he

ni trogen-prote oni pecot-at e corresponds in
alkylstimoatkylamino, daﬂmc&olyllabkwlangmot aﬂkylahanoa\ﬂ@lﬁﬁmmﬁmﬂo

CT/ US20 9 t he
aﬂ“ylﬁétFWVglP{]gF% iﬂ%m%yafﬁ%lkﬁaw s Berebss ek
carbcfc?ll:1y%ﬂﬁet&%EWﬂlﬁmm@ﬂ%’cerécyblyﬁﬁ]e?e@mﬁﬁh&ﬁyﬁﬁﬁﬁo 30 can

tone, Wwherein: the Ketone corresponds in
alko:gytcaldp@nmlhetetquﬁg}mng, ylijlaminOcarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:
any substitutable member of such group optionally is substituted with one
or more substituents independently selected from the group consisting of
alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy, haloalkoxy, keto,
amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxyalkyl,
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and
R’ is a nitro gen-protecting group (other than tert-butyloxycarbonyl).

Embodiment 29 can be a process according to Embodiment 28, wherein:

the ketone corresponds in structure to the following formula:

Q 0
~
CH,
@]
\&
N/l , and

the nitrogen-protected isonipecotate corresponds in structure to the following

formula:



NNR5 Y5 Yt kY1l z Y3 (X); and one of Y, Y2, Y3

Y4, and Y5 is =C(R4)-; and one of Y', Y2, Y3, Y4, and
w2487 ; and three of Yl, Y2, Y3, Y4, and YBCHDS2004/009659

i ndependently sel ected framythe group consisting of

=C(H)- and =N-; and R4 is selected fromthe group

consi sting of hygroge al ogem, cyano, hydroxy,

t hi ol , carboxy, n trg. car boxyal kyl , al kyl t hi o,

al kyl sul finyl, al kyl car bonyl ,

car bocycl yl , cﬁhﬁocycl | kyl ,O bocyclylalkenyl

car bocycl yl oxy, carbocyclylalkox CH; and

car bocycl yl oxyal kyl, carbocyclylthio;’

cahbanyioh )hle’&ttla]%yln:y)i’respoﬁlﬂﬁ bogtyetuyrd sutht dsi¥dwing formula:

het erocycl yl t hi o, heterocy 3%$sulfinyl,

het erocycl yl sul fonyl, car cl yl al koxy,

car bocycl yl het erocycl yl, erocycl yl al kyl ,

het erocycl yl oxy, heterofycl yjal koxy, am no,

am noal kyl, al kyl am no, kenyl am no, al kynyl am no,

carbocycl yl am no, heterocyg”yl am no, am nocar bonyl
al koxy, al koxyal kyl, al kenyl oxyal kyl ,

al koxyal kyl am no, al kyl am noal koxy, al koxycar bonyl,
arb cl ar banyl t cl yl oxycar bonyl ,

H76§Iko%§%ﬁr o%é%gﬁﬁﬁg Shly (ﬁsigég%%OCyclylanlno

al koxyaak&oay edrdspdidslinBiriourcasiFonsulaiXy|

am nosul fonyl, al kyl sul f onyl am no, alkoxyalkoxy,
am noal koxy, am noal n al kyl am noal kyl am no,
car bocycl yl al kyl am Ikylaﬁrﬁéalkylan1noalkylan1no

WO 2004/ 087074 PCT/ 659 -58

al kyl het erocycl yl afd no, heterocycl yl al kyl am no,

al kyl het er ocycl W& Rywham no,

carbocyclylalkylhgtedhpyclylanino,

het er ocycl yl het e vyl al kyl ani ng .
al koxycar bonyl het erocycl yl am no, Kﬂ gninocarbonyl,

aIM&qﬂbqﬁyﬁam‘*n&d Y?Qr@(myl and al kyl hydrazi nyl, and
carbo%y .%ﬂr gzin wher €i n: any substltutable
ot prwﬂ%mamdy is substituted with

ooy roge gute WP ruR SRR I NS B P

the group’caonsi’sting of

consf@ﬁhg)gﬁac(}h)ah@@h}qylandal koxy, hal oal koxy keto, am no,
tro, cyano, alkylsulfonyl, alkylsulfij nyI al kyl th| 0,
aI RoigpeleripA frona:ﬁxet%@mwwps ohlstdep ey kel pgen, awalo hydroxy,

i SLEASEHELL L o BI040 DHLCIAER: OheRbLRS
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclytheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,

alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,

alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,



[177] Enbodi ment 31 can be a ketone according to

Enbodi nent 30, wherein the ketone corresponds in
wa@eomoswre to Formula (Xl): O//O0 N-~( CH3 PYBUS2004/009659

~ YY" Y3 1Y2 (XI). [178] Emgadi nent 32 can be a ketone

according to Enbodi nent 30, wherein the Kketone

ds_ | . Fo ' N
By G Do, Be i Gab s BV BrardSyehiuiliting i ng
carbdegclphigdhateot y@ lammive heterocy tigiheterd optyladiylamspgnds i n
structure to the follow ng forpul a: < N .
stk g g T IR R TBSG DU, 1 koo ER g TRe gy,
alkyl??cﬁaiiﬁyl?aﬁ Q65 clyRly dBd G, RersfibSt i tuted pyrazole, a

autoner of theé substituted pyrazole, or a salt of
t he substyisnbitgdtaplermagobe of sudhagroopreptionshlgriesubstituted with one

2ubsts S BIRIARY SR STBRRSR ARl By o
and t heaRJI0£1RS:Sy1CIRRIRG:E BRloEEH, Maldalka/l, ekl RAodlkdtkero,
e

by a process conprising introduci rllg a ketone an
t osy| hyamiag; @igo; exagolkdadfonyl, allpdsul fieylkalkplthdo, alkoxyalkyl,

corres pc%rntgoscyicgflosxtyf H&&%&}%lgrl? arilch)ltxe erlogyélﬁa.lkox(})/; and

R’isa nitrogen-protecting group (other than tert-butyloxycarbonyl).

1177] Embodiment 31 can be a ketone according to Embodiment 30, wherein the
ketone corresponds in structure to Formula (XI):
Q 0O
N—/<
CH;
y37 Tyl
| Il
W Y
Y XD.
[178] Embodiment 32 can be a ketone according to Embodiment 30, wherein the
ketone corresponds in structure to Formula (XII):
@] (
N—R’
Z "N
s
N (X10).
[179] Embodiment 33 can be a ketone according to Embodiment 30, wherein the

ketone corresponds in structure to the following formula:

Q o)
— A
CH;

Z N
J



tNRS5 Y5_ Y1 2 b I1Y11l Y3 (X); and R3A, R3B, and R3C
are independently selected fromthe group consisting
wo@Rooskgmrogen, hal ogen, hydroxy, cyano, am no,PEl/Ky1004/009659

am noal kyl , nonoal kyl am no,s59 -di al kyl am no, al koxy, and

al koxyal kyl , wherein: any carbon of the alkyl,

am noal kyl , nonoal kyl am no, di al kyl am no, al koxy, or

al koxyal kyl optionally is substituted with one or nore
[180k ubs Enthwentienti3ddepbadentdess He ekinmth fubstitutddepyyazols a tautomer
of the ansiisitddngrafold) ak ageln of thb yalssoixyted pindzely @n Gut@net, wherens:

Yl Y3, . Y4, e of Y1, Y2,

yghe ?ﬁ?sflaﬁ%d %a?@e ﬁwespa%% 1{%%@@%%“@ N3, va,

and Y5 are |nq§pendently selected fromthe group

consi sting of FC(H) - an\ and R4 is selected from

the group coy / , hal ogen, cyano,

hydroxy, tHK{ol, Yea# Xy Rl tro,val k car boxyal kyl ,

al kyl t hi @38 A i N L Aul ¥onyl €

al kyl car bonyl ,p: , car boc IyIaIkyI,

carbocyclylalkenyl yéarawbyclyloxy

carbocyclylalkoxy, ¢grbdb cl yl oxyal kyl ,

car bocycl yl t hi o, ﬁgp ylsulflnyl VO 2004/087074

PCT/ US2004/ 009659 car bocycl yl sul f onyl(d; an

et PR S Siahlsps Ko AN B s grocess comprising
introdtwutg)zn:kzetblyé aet etosghgiinlzide h‘ltﬁb arecyat yxhdal kyl ,

AR BBRR PO R S AeHOC R SHPPHUSS, ol kyny! ami no

carbocyclylan1no | am no, am nocar bonyl

al koxy, al koxyal kyl, ﬁ @Ikyll,k . I
§Xy, al koxycar bonyl ,

al koxyal kyl am no,

car bocycl yl oxycar bgnyl , rocycl yl oxycar bonyl ,

al koxycar bonyl am alkoxycarbocyclylan1no

al koxycar bocycl y¥al k anlno am nosul finyl,

am nosul f onyl , kylyul f onyl am no, alkoxyalkoxy,
am noal koxy, an1no&PkyIan1no al kXb;aamidnoal kyl am no,

car ocmglylal &yl am no, al kyl am noal kyl am noal kyl am no,

al Ky} Ret. @@ &y c pipi tadensadentlaiselesiey diopm e@mﬁqxelstmg of
hydr e%ylll:ﬁg% ﬁ§c}%!’(¥ <§/Iaﬁé( laﬁﬂh{'% kgrln ammoalkyl monoalkylamino,

boc terocycly
dlalkmatmmcn cajkob(yj ahfet aﬂkmqmﬁdyy Ivdieke;aha m n o

al koxycar bo . ai am nocay bonyl ,
al kyf(%;/a"fng ?(m]: a%% ﬁgy,? monoa ylamlno & {ky?anymo,

alkoxy, or alkoxyalkyl optionally is substituted with one or more

substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y', Y2, Y?, Y?, and Y° is =C(R*)-; and
one of Y', Y2 Y?, Y*, and Y° is =N-; and
three of Y', Y% Y°, Y*, and Y? are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,



al kyi hydrazi nyl, and carbocycl yl hydrazi nyl, wherein:

any substitutable nenber of such group optionally is
w@dpsostort ed with one or nore substituents — PCT/US2004/009659

i ndependent|ly sel ected framg.he group consisting of

al kyl, al kenyl, hydroxy, hal ogen, hal oal kyl, al koxy,

et PR By R e O R RSB Y
carbarachytadyadyy bakycychdheerocydyly hetemagiclipkilen deyabychilooky ;

heterp Ry P B BURGTRY PRSIy B, U Riston G SIS g
carb YR GBASin8 Ccérdl lﬁlﬂirﬁjﬁlﬁ%ﬁio@ﬁ‘%nﬁﬂamﬁ&?ﬁraﬁic?c;ii%lg?l,

reaction mxture has a pH of |ess than 7.
alkerBdrgaikyb rik@ggalbahnbeo,aliglavmesikacy.aildiaygarbonBnbodi nent

34 erein th reacti on m xture has H of from
carb OGS frebE AT S e i s s BoRlie o
alko:BfcafRB HclMafMid] al@xiOrbFRRRlRAbmash, aiieSsqifthyl, Rghinosulfonyl,
reaction m xture has a pH of fromabout 2 to about 4.
alkylsulgorylamine dilkerste kogy caminpalkex y rodeesdkdemsiodi ng to

[ . 34 j . T Lon m Fe | .
s R R VRSOl AT ARl
alkylhbierdogtlyimihedsteroadiilk Hamind) dlkgshetdrd 8] v Bicheiing nt
39 can he a praocess according to Enbodi nent 34,
carbegyghdalkylheferocyeylapyipy hﬁeiwﬁgylhe&?rpmyléW@%s a

Ik )‘E}%’gﬁ%ln g 7608 é}%'ﬁ%%o% 9388 Vani @ hydrazinyl,
TR 61 \é%o{ga?cyrgt 40 can§;i ela? process gccorg?lr%nto yaraziny
alkylbpthadingt atd 8&boeyedylbydratihg, wheresol vent conpri ses

nmet hanol . 87 odi nment. 41 can be, .a QcCess .. .
accor di Y %SME‘? ers‘bf,sugr%?@i"éll’ ﬁpflﬂ‘éﬁfé’ﬁ S‘itlﬂt%?ﬂ with one
conpr i sgsmet@aBttuerdtd 8Rkp&HIERH fBS edBomaRe 91?}1]12 consisting of

process accordi ng to Enbodi nent 39, wherein co-

sol vent alkphplkies s hytirmey. iplogeatamadiey], 4lk@g] helenldakynkisto,

aner o naisty B BT VBl BeTHBR SRl oyt
pr ocesscabeahilng, heteFHheni, md heldrbcy lRIIEINY; and he

substituted pyrazole corresponds in structure to the
f oRT #d HEro B Prigkesting grouR-(niHenthaptertbpgyloxycarbonyl).

[181] Embodiment 35 can be a process according to Embodiment 34, wherein the
reaction mixture has a pH of less than 7.

[182] Embodiment 36 can be a process according to Embodiment 34, wherein the
reaction mixture has a pH of from about 2 to about 5.

[183] Embodiment 37 can be a process according to Embodiment 34, wherein the
reaction mixture has a pH of from about 2 to about 4.

[184] Embodiment 38 can be a process according to Embodiment 34, wherein the
reaction mixture is maintained at a temperature of from about 40 to about 55°C for at least

about 15 minutes.

[185] Embodiment 39 can be a process according to Embodiment 34, wherein the
reaction mixture further comprises a co-solvent.



N' and the ketone corresponds in structure to the
followng formula: O//O N~( CH3 Nz ~~ r N
w 1®1psEmbodi mrent 45 can be a process for naki PQI/ES2004/009659

hydrazone or a tautoner theyeof, wherein: the
hydrazone corresponds in structure to Formula (11): WO
2004/ 087074 PCT/ US2004/ 009659 -62- H3C | /o SAOIi
HM Y5~ Yi y 3Y2 (Il); and the process conprises

[186k onbiEnitngliracketlanas beatpnodessadchydingin Elabodimgnt 3havherein the co-

solvétet@nprigmidismonds in structure to Formula (X): ON 5
CYs Y 1 11 (X); and Y one of Yl, Y2, Y3, Y4, and
Y5 is =C(R4)-; and one of Y, Y2, Y3, Y4, and Y5 is

7N E@ﬁ%dﬁxﬂéﬁ@ 1Qfan\6|e a p¥doess': gbco%ﬂmg RNEmYSdidfeRt 39, wherein the co-
SOlVéllpg&‘Hslqé%g hlfosel ected fromthe group

[188] Embodiment 42 can be a process according to Embodiment 39, wherein the co-

solvent comprises dimethylacetamide.

[189] Embodiment 43 can be a process according to Embodiment 34, wherein R’is
acetyl.
[190] Embodiment 44 can be a process according to Embodiment 43, wherein:

the substituted pyrazole corresponds in structure to the following formula:
N.
\H/\OH
0o

, and

the ketone corresponds in structure to the following formula:
Q @)

=

CH,
Z N
< J

N

[191] Embodiment 45 can be a process for making a hydrazone or a tautomer thereof,
wherein:

the hydrazone corresponds in structure to Formula (II):



consisting of =C(H)- and =N-; and R4 is selected from

the group consisting of hydrogen, hal ogen, cyano,
whyanosiw74 thiol, carboxy, nitro, alkyl, carboRgEUK3004/009659

al kyl thi o, al kyl sul finyl, _-agbkyl sul fonyl,

al kyl car bonyl , carbocyclyl, carbocyclyl al kyl,

carbocyclylggkenyl car bocycl yl oxy,

car bocycl yl al'’ko f/ ar bocycl yl oxyal kyl ,

car bocycl yl t hi o, @l yl sul finyl,

car bocycl yl sul f ony rocyclylthio,

het erocycl yl sul finyl, hbtg%ocyclylsulfonyl,

car bocycl yl al koxy, ca clyl heterocycl yl,

het er ocycl yl al kyl , heter / ,

het er ocycl yl al koxy, anin Yi noabderk’ al kyl ani no,

al kenyl am no, al kynyl anj ar bocycl yl am no,

het er ocycl yl am no, am npcar bonyl, al koxy, al koxyal kyl,

al kenyl oxyal kyl, al k yl am no, al kyl am noal koxy,

al koxycar bonyl , cardocycﬁ.loxycarbonyl,

heterocyclyloxycarboﬁﬁb ;& koxycar bonyl ami no,

aIkoxycarbocyclylaninofyalkoxycarbocyc‘ 5§P£ylanino,

arrt{il@%?&{eéé %pns@%cﬁﬁ&kﬁrf dione Rtk ¥dsHtlyERRMAM NO,

al koxyal koxy,” am noal koxy, am noal kylam no

al toy katvinp oatrkspoads mefructardiodociylalRy | ami no,

al kyl am noal kyl am n@gl kyl am no,

al kyl het erocycl yl am \\o, Jiet exocycl yl al kyl am no,

al kyl het er ocycl yl al { no, NOR004/ 087074

PCT/ US2004/ 009659

car bocycl yl al kyl hefler ocycl yl am no,

het er ocycl yl het eydtytyyl al kyl ami no,

al koxycar bonyl hef gr odycl yl am no, al kyl am nocar bonyl ,

alkylcarbonylahi'bya drazi nyl y&Eydrazinyl, and

carbocycl yl hydrazi nyl, wherein: any’substitutable

mestest Y, YWueh it enpYopt+@@4)- ynd s substituted with

one or e substituents independently selected from

th%neg‘?fo%g%@o ii%f@éYng 1;@5, al kenyl , hydroxy,

h esvhakoab kyd K b,

n??@%?gggéﬁ%??él 9?%5#%gﬁ%??*ﬁ#ﬁ?#éﬁ%%?ﬁgﬁ%ﬁ%ﬁﬁy tﬂ?o,

consatikgrfaCy)- anded-baxcl cl yl oxy, heterocyclyl, and

h | vl al k : d R5..i it - tecti
r BuPs SUEis o e 4ralk Coyne o) AR ProBppsyane, Bdroxy,
tiolF RO RIo, 4kyE AR A AR IBOPARISUIRTL ik Bty 1o

, erein RS is acetyl. nmbodi nent 47 can be

alkyleaybonyle sarbeexstyl dearepayelyiisd deaneary c bbalketybrearbecyclyngy,
carb?%rgh@z}zlgaxeﬁé% %$}§ }9%(2? I gamjc’%'%wtgic}, %m%'&@yeﬁﬁédlﬁ%ﬂ‘g

carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,

S~

carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,

alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,



NA CH3 | rN Nand the ketone corresponds in
structure to the following fornula: /IO N CH3 rNN
w 1@4jpsnbodi nent 48 can be a hydrazone or a tBUL/OREN4/009659
t hereof, wherein: the hydgazone corresponds in
structure to Formula (11): WD 2004/ 087074

- = 04l - X e N RS
Carbosc(gglwﬁéﬁ%z{érg (| gI;nmaoﬁ Ete{g’%gdg#e%if&y@?&@,a Y4’ and Y5
alkoxysarb@iRheteroapclyrnengfalkylamividecar¥@nyl YakylaadolyBamsnorhydrazinyl,
nd three of Y1, Y2, Y3, Y4, and Y5 are independently
alkyl@%‘&@%‘?%lda ‘f?ﬂ‘i?‘fcﬁ’élyéfy&ﬁ??my OWEFEW ng of =C(H)- and =N-;

and R4 irs 5Bhia6lBE hémpRioTeua 6P Bl 18R ituted with
hydrogeﬁ§‘halogen, cyang, h?dr%%?? #hio } caréof@,WI one

nitro, ety subsithbonsiatiyndsmlkedackidoiomlthy group Eomsjating of
| kyl sul | kyl ) bocycl yl
car booytih dikepn B S0 beBed 2RI A padgaredste

car bocyghinbahilkeXyyans 2dIRASN Iy, axAdthyl, alkylthio, alkoxyalkyl,

car bocycl yl t hi o, carbocycl%lsulfinyl,
car bocyearacyalyiaxay hetenpsydyl ey hgterokyeylalkoxy; and

e SN ISR M PA o)

het er ocycl yl al kyl , heterocycl yl oxy,

het erocycl| yl al koxy, am no, am ngal kyl, al kylamnao, . _s.
(192 ke AybodirRent 48198 Ry PARPGSES 2ccpiding BN pdifent>, Wherein R is
acetﬁ.et erocycl yl am no, am nocarbonyl, al koxy, al koxyal kyl,

[193] Embodiment 47 can be a process according to Embodiment 46, wherein:

the hydrazone corresponds in structure to the following formula:

[ O
HN.
\IN 0
-
CHj;
N\
s
N , and
the ketone corresponds in structure to the following formula:
Q 0
N—{
CH;
Z N
s
N
[194] Embodiment 48 can be a hydrazone or a tautomer thereof, wherein:

the hydrazone corresponds in structure to Formula (II):



al kenyl oxyal kyl, al koxyal kyl am no, al kyl am noal koxy,

al koxycarbonyl, carbocycl yl oxycar bonyl
whedoengmyL| yl oxycar bonyl , al koxycar bonyl am no, PCT/US2004/009659

al koxycar bocycl yl am no, alkgaxycar bocycl yl al kyl am no,

am nosul finyl, amnosul fonyl, alkylsulfonylam no,

al koxyal kox m peaal koxy, an1noa|ky|an1no

al kyl am noal Kyl 2 car bocycl yl al kyl am no,

al kyl het erocycl yI"™a&#a™nd

al kyl am noal kyl
*S Eberocyclylalkylan1no
al kyl het erocycl yl al kyl am
car bocycl yl al kyl het er &8\«
het erocycl yl het erocycl yl
al koxycar bonyl het er ocycl a&kﬂ§aninocarbonyl,
al kyl car bonyl am no, hydyazi ny al kyl hydrazi nyl, and
car bocycl yl hydr azi nyl , erein: any substitutable
menber of such group donal |y is substituted with
one or nore substltqentsulndependently sel ected from
t he group conS|st|n93@E aﬁlkyl alkenyl hy roxy
hal ogen, hal oal kyl , alkgxy, hanaIkoxy,Hk
2004 0 4 4/ Oqggg $5 ami no, nltro
tygﬁ%gsgléﬂlgfﬁﬁon , _al ky suffonyl al kyl t hi o,
alkmagﬁYkﬁI'Y3éégbmt¥'iw#maymdheterocyclyl and

eroc KQxy ¢ S a,nit tecti
ar DS et ndrs Unan: il 22 ot e bR teo i 208
cmmﬁﬁﬁ @fﬂ@@ﬁ)%ﬁde@p 4R a hydrazone or tautomer according
nbodi ment 48, wherein R5 is acetyl. [196]

ErrBo i setqtedSone he gyeuracmtﬁtlaz ehbydpgebeloger, ciaew Mdrwgy,

nbodi h
thiol) b BT Al Lo kUL, B lito, YELARRNS, FRKGRBAACS
alkyﬂblalfbon?l cArbbaylclyl Ma%dc%fbllyla)lkyl datSotlyc Fidladivireaibobiclgrype
dr azone or tautorrer accordi ng to Enbodi nent. 48,

carbwyéi/séalhoxsh safppechviorelledr saakeryRlydthion cabpexclylsding ¢ he
carbéc@ciﬁé’ﬂlﬂgyﬂ %tgwc%lyﬁﬁ& Illéctér%wclﬁs‘lsﬁrfgyl, heterocyclylsulfonyl,

carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,

yI am no,
kyI

heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:

any substitutable member of such group optionally is substituted with one

or more substituents independently selected from the group consisting of

alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy, haloalkoxy, keto,



HN-, NNk CH3 cj [193] Enbodi nent 52 can be a

process for nmeking a substituted pyrazole, a tautoner
w@bootlog703ubst i t ut ed pyrazole, or a salt of thePCT/US2004/009659

substituted pyrazole or tawsamer, wherein: the

substituted pyrazole corresponds in structure to

For mul - / 0} ~
ron N ik aitey ARG SRR gm\%%ﬁg?gl ES%%A’n%%ﬁgo’pa?%g 2l
conpr i sesbagnlylmiyneterohydyazodbeteiociclglabenyoyid hal i de;
?{‘125) is oy trp g T eatng gjouny R DA Fee oA jn%,@g%g“' 2
(I'1); and the benzoyl halide corresponds in structure
to Formula (I11): ORB R3A R3C R3B (Ill); and RBis
[195hal odamhodameantR8Aan R8B hydrdoR3@ tavteniendejpetide it Espbodiment 48,
h sehgﬁiedtf omthe group consisting of hydrogen,
WAOSTEUY d@ﬁ?eﬂédroxy, cyano, anino, alkyl, am noal kyl,
nonoal kyl am no, di al kyl am no, al koxy, and
al koxyal kyl , wherein: any carbon of the al kyl, .
1126 ni n(%]pbgdll/memﬁﬁﬁ)@@n oy |aéyyﬁfa@pn@p@akspp@ﬁﬁ¢p@;dmg to Embodiment 48,
wherein the hydrazone corresponds in structure to Formula (XIII):

| O
HN\N
| N—R’
N
NG
N (XTIII).
[197] Embodiment 51 can be a hydrazone or tautomer according to Embodiment 48,

wherein the hydrazone corresponds in structure to the following formula:

H,C
\©\ 7

<o

HN.
L
CH;

Z N

g
N

[198] Embodiment 52 can be a process for making a substituted pyrazole, a tautomer

of the substituted pyrazole, or a salt of the substituted pyrazole or tautomer, wherein:

the substituted pyrazole corresponds in structure to Formula (I):



al koxy, or al koxyal kyl optionally is substituted with

one or nore substituents independently selected from
w0 b4g8ap consi sting of hal ogen, hydroxy, anPCT/Ys2004/009659

and one of Y, Y2, Y3, Y4,.¢gand Y5 is =C(R4)-; and one

of Y1, Y2, Y3, Y4, and Y5 is =N-; and three of Y], Y2,

Y3, Y4, and Y5.zare independently selected fromthe

group consistyng of and =N-; and WO

2004/ 087074 67 is selected from

the group c I SHH ) ogery,_halQgen, cyano,

hydroxy,;@ﬁhﬂg , aykyl ,OHar boxyal kyl ,

al kyl t hio, al , al kyl sul fonyl ,

al kyl car bonyl , car 1, carbocyclyl al kyl,

carbocyclylalkenyl,|garqp§yclyloxy,

car bocycl yl al koxy, &y he€yclyl oxyal kyl ,

car bocycl yl t hi o, carbdcyciyl sul finyl, (D); and

c |yl sul f net er 1h O .
CERENEL U BELSURBHH Nt e an
c ahb aodakyieddaespande af fiaryiat yo Redearlacye! yl ,
het er ocycl yl al kyl heter‘cyclyloxy,

% i po, am no al kyl, al kyl ami no,
al kenyl ambiy§;—=2\ car bocycl yl am no
het erocycl yl am

= | HRCB al koxy, al koxyal kyl,

al kenyl oxyal kyl , al koxyal k alk; am noal koxy,

al koxycar bonyl, carbocycl ﬁﬂi,

het er ocycl yl oxycar bonyl , onyl am no,

al koxycar bocycl yl ai ni no, Jal koxycar bocycl yl al kyl am no,

am nosul finyl, am nosukfony¥! al kyl sul f onyl ami no,

al koxyal koxy, ami noal kdyy, thai noal kyl ani no,

al kyl am noal kyl am no, B0 ycIyIaIkyIan@Domui

al kyl am noal kyl am noal kyl am no, ’

al thy bbetogt halydl opi@spands ihetietoe yweFytnallk (lam no,

al kyl het erocycl yl al kyl am no

car bocycl yl al kyl het er o

het erocycl yl het erocycl yl

al koxycar bonyl het er ocycl

al kyl car bonyl am no__zhy

car bocycl yl hydr azi fiyl any substitutable

menber of such group op ahly is substituted with

one or nore substituents fndepBHdednd y sel ected from

t hgrgr.,0 consj sting of alkyl, alkenyl, hydroxy,

hgﬁogéﬁ@%ﬁgr%% kyl, al koxy, hal oal koxy, keto, anino,

ni kM9 R*Eyad R aldaytigpehfi@nmy selcatddyt s kifd grytp calsteyihg bf o,

al koxyal kyl , carbocyclyloxX, heterocycl yl, and .
hydrpgane hieget, PyaIoRpx§yan@riaing, dlkylgamineprlkyb mapealkutaming

. ( - I arbonyl ). [199] Enbodi nent
dlalk%[fgjgg?f Pe 3 %J?%@{e{é)?ggzc%’or él %13 t o Enbodi ment 52,
wher ei nari3bcdrison @ftiat wlkyl, aminoalkyl, monoalkylamino, dialkylamino,

alkoxy, or alkoxyalkyl optionally is substituted with one or more

] B i
am no,
| kyl am no,

am no, al kyl am nocar bonyl ,
¥§C al kyl hydrazi nyl, and

substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y', Y2, Y3, Y?, and Y° is =C(R*)-; and
one of Y', Y?, Y?, Y*, and Y° is =N-; and
three of Y', Y2, Y°, Y*, and Y are independently selected from the group
consisting of =C(H)- and =N-; and



[ 200] Enbodi nent 54 can be a process according to

Enbodi nent 52, wherein the process conprises: formng
W@200408107€ by a process conpri sing introduci ngP€TES2004/009659

hydrazone and the benzoyl-gralide into a reactor, and

heating the m xture to a tenperature of greater than

5
200 A 05 GO HGyPAOFRSH AEFA TE,0 bcroy,
thiol R@ﬂHodeZlﬁ&él £115)%5) Szﬁboxﬁl&yl Nakylthics @Ql&%tlgulﬁn)dnaikymulé@rwl Y5
di nent 56 b
ey B A BiSERIOREF IS . R NP CoR B R.
carbdcgrag%a11§gég?@ﬂ5rgw%y§xeﬁg@1 %r@09&12§§§g%§ﬁ5@&§11ﬁ9ﬁﬁﬂ
carbEybiytiutfemtl, Eacroayc] pihia, lptocestylad foyldhstgrocpcl elibent

carbal e RS b et S g A HE TaB P BREPY  he

heterd kR bkt R Auidid, aaaheale @l 51%@%&?@ alHén?ltaﬁiﬂl‘id %n@nymlii@

foIIovvlngforrruIa N -N S~ N and
Carchﬁélymfl@zlwi%O@’@bﬂ%Wn@Qllioﬁafbﬁnﬂc@li@é}ﬁ@BCOFWH?MI a

vl b, e s b 1)
carbdo9t W x8cAr¥bnl, he@rﬁ’&/clyloxycarbonyl alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:
any substitutable member of such group optionally is substituted with one
or more substituents independently selected from the group consisting of
alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy, haloalkoxy, keto,
amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxyalkyl,
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and
R’ is a nitrogen-protecting group (except tert-butyloxycarbonyl).

[199] Embodiment 53 can be a process according to Embodiment 52, wherein R is
acetyl.
[200] Embodiment 54 can be a process according to Embodiment 52, wherein the

process comprises:
forming a mixture by a process comprising introducing the hydrazone and the
benzoyl halide into a reactor, and

heating the mixture to a temperature of greater than 50°C.

Embodiment 55 can be a process according to Embodiment 54, wherein:



I C (XIV). WD 2004/087074 PCT/ US2004/ 009659 -69
Enbodi nent 60 can be a process according to Enbodi nent
wGN4memrein RB is chloro. [205] Enbodi nent 6GRCT/HS200€009659
a process according to Enmbedi-nent 60, wherein the
m xture is heated at a tenperature of greater than 50C
f og2 gre 1 an 30 m nutes. [206] Enbodi nent 62 can
bgyagﬁﬁgggig&gccording to Enbodi ment 61, wherein the
i Xt andeY srelect=@IBt. a tenperature of greater than 50C
for at |east about 1 hour. [207] Enbodi nent 63 can be
a process accordi ng to Enbodi nent 60, wherein the
[201JM Xt @8 odfind}R 36 @an hOa PrdREPALAIdM Lot HAbodidell $AMerein R” is
than 50C and no greater than about 65C. [208]
hydr@gebodi ment 64 can be a process according to Embodi ment
63, wherein the mxture is heated at a tenperature of
greater than 50C and no greater than about 65C for
[202)07 eatEafbodtiaent 30 chh B@hgﬁoceﬁsz&%])rdﬁfgl@dilﬂmmméﬁt IRWHREIAR is
process according to Enbodi nent 64, wherein the
hydregeRt ure i s heated at a tenperature of greater than 50C
and no greater than about 65C for at |east about 1
hour. [210] Enbodi nent 66 can be a process for making
[203] ni Bragdimano8eai bela pyszviceordindiernbodiieat 57, wherein R*® is
ni trogen-protected pyrazole corresponds in structure
hydrgsnFornula (1V): OHC/ S) i0 3 RBANRS 3B 1 1
Y5, YI R3C, ,y2 Y3 (1V); and the process conprises
conmbi ning a hydrazone with a benzoyl halide; and the
[204hy dr Fndrdimart 58spohes process roatrding te Brobodmedna S8 wWhereMD

2004/ 987014 I?y(i:;lréo & ggr?é{ogr(l) 02 %ructi to the following formula:

7‘%YH
Cl N
Vs \n/\OH
O
J
NS
N , and

N—R>

N (XIII), and

the benzoyl halide corresponds in structure to Formula (XIV):

Cl  (XIV).



OH3C~/ O HVN ~~Rs Y51 "ir2 (Il); and the
benzoyl halide corresponds in structure to Fonnul a
W@ bdoups707{r) p~B R3A R3C R3B (I111); and RB iBCT/US2004/009659

hal ogen; and R3A, R3B, and d83C are i ndependently
sel ected fromthe group consisting of hydrogen,
hal ogen, hydroxy, cyano, am no, al kyl, am noal kyl,
nonoal kyl am no, di al kyl am no, al koxy, and
al Bankydiident 60 vieresd processyicemdingrio Bintiodanet 69) wherein R? is
Erinoalkyl, nonoal kyl am no, di al kyl am no, al koxy, or
C81°kSxyal kyl optionally is substituted with one or nore
substituents independently selected fromthe group
consi sting of hal ogen, hydroxy, and cgano; and one of

(205}l , Emboddmenth! cande ¥procssegcRyding tndmbediment 00y wheyan the

. .Y3,. Y4 d.Y5 is, =N-. and three, Yl, Y2, Y.
mixtofis Yo emeEnER Al S Ce BR T fordmatstanay Sppites.
consisting of =C(H)- and =N-; and R4 is selected from
t he group consisting of hydrogen, halogen, cyano, i
[206hy dr dghodimpntsi2 cag ke Baxgceshagopeding fadm! O@awsg%a’fh@ml the
: ' | ' I
mixfiefy bbb Vs Ebeate PR DG S eaptgpput 1 o
car bocycl yl al kenyl , carbocycl yl oxy,
car baocycl yl al koxy, carbocycl yl oxyal

207k 4 bé;é?l%‘? ER; 60% capbe BAEYEEY PCSQFINg yq.kl%gnbodiment 60, wherein the
mixtﬁtgripﬁgéfgd ?@yeftgl&{p D¥ilre 1118 LERBYCHYA 58i(Cand no greater than about

terocyc I nyl, heterocycl yl sul fonyl
65°Ccar bocycl yl al koxy, carbocyclyl heterocyclyl,
het er ocycl yl al kyl, heterocycl yl oxy,
het erocycl yl al koxy, am no, am no al kyl, al kyl am no,

[ZOSEI kemyhpdtifent @ daMMElaaiFb&Rs acoddiR® (Y EMBbAMAP63, wherein the
et erocycl yl am no, am'nocar bonyl, al koxy, al koxyal k

mixtateke hgdtok gtz kyiperatirk of geeptey tham SRS aad Ry Breaten Sianlebryt 65°C for

al ox;%ar.bope\él , WD 2004/ 087074 PCT/ US2004/ 009659 -71
greater than 30 minutes.

[209] Embodiment 65 can be a process according to Embodiment 64, wherein the
mixture is heated at a temperature of greater than 50°C and no greater than about 65°C for

at least about 1 hour.

[210] Embodiment 66 can be a process for making a nitrogen-protected pyrazole,
wherein:

the nitrogen-protected pyrazole corresponds in structure to Formula (IV):

(IV); and
the process comprises combining a hydrazone with a benzoyl halide; and

the hydrazone corresponds in structure to Formula (II):



car bocycl yl oxycar bonyl, heterocycl yl oxycarbonyl,

al koxycar bonyl am no, al koxycar bocycl yl am no,
w@bdoangmwas bocycl yl al kyl am no, am nosul finyl, PCT/US2004/009659

am nosul fonyl, al kyl sul f arppl-ami no, al koxyal koxy,

am noal koxy, anrnoalkylanrno al kyl am noal kyl am no,

car bocycl yl al kyl s abkylanrnoalkylanrnoalkylanrno

al kyl het er ! no /_Jngt erocycl yl al kyl am no,

al kyl hete ylavrno

car bocycl yl al kyl'T

R’ .
ajkyl am nocar bonyl ,
al kyl hydrazi nyl, and

al koxycar bonyl het er ocycl ylani n
al kyl car bonyl ani no, hydrgzi nyl,
car bocycl yl hydr azi nyl , e%n: any substitutable
menber of such group o tioq ly is substituted with
one or nore substitue tependently sel ected from
the group consrstrng of %élkyl alkenyl , [Pyadoxy,

l.o al kox hal to, am no,

ey LRt S ol PO 5 O T 10,
alkoxyalkyl, car bocychyl o het er ocycl yl, and
het erocycl yl al koxy; an I's a nitrogen-protecting
group (except tert-butylgxycarbonyl). [211] Enbodi nment
67 can be a process ac ng to Enbodi nent 66,
wherein R5 is aceRy 212 pEFbodi ment 68 can be a
process according to E nt 66, wherein: the
ni trogen-protected pyrazo 3Eor& ds in structure
to Formula (XVl): H3C So @? 5 A N N (XVl),
amwﬂgﬁmbgmgﬁﬂzone corresponds in structure to Fornula

X 4/ 087074 PCT/ US20Q4/ 009659 - 72-
O B e ingignepslent]ysetepted fasy i PR
t
byl B AL IOyl R T ool e bl Biine.
dlalktytannh@, aﬂl(ﬂ)dyomdﬂzgkd’)lqraﬂlﬂ,ayherbﬁc

any carbon of the alkyl, aminoalkyl, monoalkylamino, dialkylamino,

alkoxy, or alkoxyalkyl optionally is substituted with one or more
substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y', Y2, Y?, Y*, and Y° is =C(R%)-; and
one of Y', Y2, Y?, Y*, and Y® is =N-; and
three of Y, Y2, Y2, Y*, and Y are independently selected from the group
consisting of =C(H)- and =N-; and
R*is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,

alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,



SNNN CH3 d NNand the hydrazone corresponds

in structure to the following formula: OH3C/ O HN
wOR@4/087074 CH3 N N and the benzoyl halide corPEFpsUds009659
—im structure to the followmg formula: OC1L C1 [2141

Enbodi nrent 70 can be a nitrogen-protected pyrazol e,

i d
carbdt Nty Ricarbdifn et drBiBk SaBich G0 ik et fARESPONTS
alko;?@h&%ﬁ@%&?ﬁ@Q@k@xya&%cy@lylaﬂl@larﬁBﬁ ShinesNfSyl, Radnosulfpiil,

[ | : nd R3A d R3 d dent |
alkyl§ g pating kA ABOg &H‘EHEF%E%’W:QXHHE gy ocon oY

alkylaﬁtrﬁgﬁ@flaﬂm&' rc%bcyayﬁmgqmﬁﬁbnaky@ 1Mdalkﬁ£ﬁlﬁl%§ﬂk§'}é.lmmo
nonoal kyl amno, di al kyl am no, al kox

Y,
alkylh@tkmxydyhmmo M@r@ynlyldhxlammm elky&fetetrmcwlddwlammo

al k k
carb Gy RN Bty e Do ey bR Y B MR oY ot e
a1ko>§5}éa%bh§fm&efo%¥¢12ﬁﬁﬁﬁ@ c&ﬁ@hﬁm‘é@&%ﬁﬁdafgyl@mﬁbbﬂﬁaﬁﬁw Rydrazinyl,

consisting o ?
alkylhydrazinyl, and carbocycly. hydrazmyl wherein:

any substitutable member of such group optionally is substituted with one
or more substituents independently selected from the group consisting of
alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy, haloalkoxy, keto,
amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxyalkyl,
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and

R’ is a nitrogen-protecting group (except tert-butyloxycarbonyl).

[211] Embodiment 67 can be a process according to Embodiment 66, wherein R’is
acetyl.
[212] Embodiment 68 can be a process according to Embodiment 66, wherein:

the nitrogen-protected pyrazole corresponds in structure to Formula (XVI):

(XVI), and
the hydrazone corresponds in structure to Formula (XIII):



hydroxy, and cyano; and one of Y, Y2, Y3, Y4, and Y5
is =C(R)-; and one of YlI, Y2, Y3, Y4, and Y5 is =N-;
wapa4psmoee of Y1, Y2, Y3, Y4, and Y5 are i ndepRCEs100y009659

sel ected fromthe group comsisting of =C(H)- and =N

and R4 is selected fromthe group consisting of

hydr ogen, hal oge yanog hydroxy, thiol, carboxy,

nitro, alkﬁ§ ; I %% al kyl t hi o, al kyl sul finyl,

al kyl sul fo F, ca onyI car bocycl yl

car bocycl yl al kyl ;= Tarb

car bocycl yl al koxy, carbocy

car bocycl yl thi o, carbocycl

car bocycl yl sul fonyl, hetefocycly i 0,

het erocycl yl sul fi nyl, ocyclylsulfonyl,

carbocycl yl al koxy, carb cyc | het erocycl yl ,

het er ocycl yl al kyl , het ekaqcy @l yl oxy,

het erocycl yl al koxy, am noN"am noal kyl, alXylamn no,

al kenyl am no, al kynyl am no, carbocyclyl am no,

het erocycl yl am no, am nocar bonyl, al koxy, al koxyal kyl,
[213pl ke 'Efﬁﬂ&&&’rﬁé&%,caﬁ bk QW&%Q’ A&H}&‘i’g t@EﬂﬁM&ﬁ%ﬂeﬁP@é KheYsin:

al koxycar bonyl car bocycl yl oxycar bonyl

hethe mateqaeh prairgiedpoaglE coabmnslmrsmngulr@m the following formula:

alkoxycarbocyg | agg no, all coxycarbocycl yl al kyl am no,
am nosul finyl, ‘( onyl, al kyl sul fonyl am no,
al koxyal koxy, an1~a awnnoalk | am no,
f ;ﬂ%?danino
JLaping, N

alkylan1noalkylan1no,
ne erocyclyl%ﬁkylan1no

car bocycl yl oxy,

alkylan1noalkylan1no.
al kyl het er ocycl yl an
al kyl het erocycly K
car bocycl yl al kyl eterocyc.ylﬁn1no,

heterocyclylheterocyclylal yl ami no, WD,2004/ 087074

004/ 009659
%af& éwfmdamﬁreﬁ%we iRy ingdPeear bony!
alkylcarbonylan1/ hydr@zi nyl , al kyl hydr azi nyl , and
car bocycl ylgyd @ éﬁ@fei n: any substitutable
menber  of such fionally is substituted with

one or nore substitue ntly selected from
the group consisting of , hydroxy,

hal ogen, hal oal kyl, al koxy, hal OXY,cgfet 0, amno,
nitro, cyano, alkylsulfon I, aIkyIsqulnYﬁ al kyl t hi o,

al koxyal kyl , carbocyclg#oXy, heterocyclyl, and

het er ocycl yl al koxy; an R?JTS a nitrogen- protecting
group (except tert-buty car bonyl). [215Lm§nbod|nent
71 can be a nitrogen-protected pyrazole aécording to
Enthediensryd halide, contegpomids ilRgricsura ¢ thel follpRibg]fotemdedi nent
72 can be a nitrogen-pro cteg pyrazol e according to
Enbodi nent 70, wherein t %rogen-protected

pyrazol e corresponds in structure to Fornula (XVl):

Cl

[214] Embodiment 70 can be a nitrogen-protected pyrazole, wherein:

the nitrogen-protected pyrazole corresponds in structure to Formula (IV):



H3C /0 SN, NNRs C NN (XVI). [217] Enbodinent 73

can be a nitrogen-protected pyrazole according to
weededstoent 70, wherein the nitrogen-protect eBCT/US2004/009659

pyrazol e corresponds in strgcture to the foll ow ng

formula: H3BC 4 ONNCH3 Cl (~ NNN [218]

Enbodi nent 74 can be @ process for nmaking a

substituted pyfazye, [l aut omer  of the substituted

pyr azol eHsb7 /" OPN\L hensubs it ed pyrazol e or

t aut oner, wher &+F azol e
corresponds in gf%\uctur . VWO
2004/ 087074 PCT/ ! ‘ " RBA N--NH |
R3B/ ~I _ / N-(rRPF‘SC/5| Y\ 2 (1); and the

process conpri ses~j/el 'ngW% Cc osition, wherein
greater than 30%§€by wei §iht ) ;vf the conposition
consi sts of a nitrogen-pr Fey%ed substi t yredapyrazol e
B R R REC 1t independatily selociog om the grogp consting of
hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino, dialkylamino,
alkoxy, or alkoxyalkyl optionally is substituted with one or more
substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y', Y2, Y3, Y*, and Y® is =C(R*-; and
one of Y', Y2, Y, Y* and Y° is =N-; and
three of Y, Y2, Y, Y*, and Y° are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,



3B11 R ~ Y5 Yl 103C Y2 Y3 (1V); and R3A, R3B, and

R3C are i ndependently selected fromthe group
w@omgistorsaig of hydrogen, hal ogen, hydroxy, cyR@DUS2004/009659

am no, al kyl, am noal kyl, -manoal kyl am no,

di al kyl am no, al koxy, and al koxyal kyl , wherein: any
e oy A AR o oo TR SR o, ydraziny
alkylbudrstinyl, tedl cavbodychyleydrazinygy whersinbst i t uent s

I ndepende e cted fr t.he grou nsi st i

hal ogen®Y 5]’1‘[35%? S?Isl? © b et stk %rﬁg E ‘???IYW Sub?gglte@gwnh one

Y4, andofaoleSsubsittidnts lnd@@ldeﬁﬁese@écteﬂ ﬁroﬁﬁhe é%up ¥nsisin@ of

Y5 is N; and three of : : 5 are

i ndepe n@lémh; h@l&esﬁt hzdrew,ﬁmmgﬁmyﬁel@imrﬁlk@m biﬂQ{ﬂkW@’ deto,

=C(H) -

conol st ERECoR IRy BFEgen RuF R SIgARET S GGy Roxyatky,

thiol, eaphgekilodn,he@roc ?bﬂyy land ﬁaeﬂﬁ?«wglamwxy, aickyl t hi o,

al k Isulflnyl al kyl sul tonyl, al kyl car bonyl

%@@;ﬂntrygen-wf%@g ETPAPRapDt tertdribdeyyaaaayReny | |

car bocycl yl oxy, carbocyclyl al koxy,

car bocycl yl oxyal kyl, carbocycl ylthio,

[215Far b@nytsddyisitl T1i cayilbe a migogrmeproteyted plyfaxnid according to Embodiment
het erogycl yl t hi o, heterocyclyl sul finyl,

70'Wﬂ%%¥80%%¥?ﬁ§ulfonyl carbocyclylalkoxy,
carbocyclylheterocyclyl het erocycl yl al kyl,

het er ocycl yl oxy, heterocyclylalkoxy, am no,

[216hm ndmhbodimenat maarhemmltragdn@mteamhpo’razaldqmyﬂdam tagimiw@iment
70, v QR AQH4 g REIToHSRI0NA 806G Rrespaifils dastinodyelty Famuie (XVI):
heterocycl yl agiRo, am nocarbonyl, al koxy, al koxyal kyl,

al kenyl oxyal ky? xyal kyl am no, al kyl am noal koxy,

al koxycar bonyl , cyel yl oxycar bonyl ,

heterocyclyloxycar nyJS~ aNkoxy-- bonylanlno

alkoxycarbocyclylan1n® 1KY ar bgegél yl al kyl am no,

am nosul finyl, am nosy yl sul f onyl am no,

al koxyal koxy, am nojg , .n1noalkylan1no

al kyl am noal kyl am-noyzCar gty IyIaIkyIan1no

al kyl am noal kyl am noal kyl a\{i

al kyl het erocycl yl am no, hetdﬁocyclylal@?ﬁﬁn1no

al kyl het erocycl yl al kyl am no,

car bocycl yl al kyl het er ocycl yl am no,

[217het erRmalysdimehier Beaecd nitragdtypratected, pyrazole according to Embodiment

70, wH k& Vi 6 Pt - PRt @t QLsehaol @b ditRponddlik ¥irddfinRas &ideNywing
ﬁmmﬁhkylcarbonylanlno hydr azi nyl ,  al kyi hydrazi nyl, and
carbocyclylhydra2|nyl, wher ei n:
HC

[218] Embodiment 74 can be a process for making a substituted pyrazole, a tautomer
of the substituted pyrazole, or a salt of the substituted pyrazole or tautomer, wherein:

the substituted pyrazole corresponds in structure to Formula (I):



any substitutable nenber of such group optionally is
substituted with one or nore substituents
w0 nabepgrodent |y sel ected fromthe group consi stP@myUsT004/009659
al kyl, al kenyl, hydroxy, halsagen, hal oal kyl, al koxy,
hal oal koxy, keto am no, nitro, cyano, alkylsulfonyl,
al kyl sul fi nyl , =l kyl t hi o, al koxyal kyl,
carbocyclylox;}1 hete&oc lyl, and heterocyclyl al koxy;
and R5 is a gen pr O\group (except
tert-butyl oxycar ] Embodi pent 75 can be a .
process FEBoRd] nt /743 wheP® n at | east
about 50% ( by i ght)
the nitrogen-protec

f the conpogd}tion consists of

Ybstituted pyrazol e. [220]
Enbodi ment 76 can bg,a pfpcess according to Embodi ment
75, wherein at IeasY\~@5%ut 75% (by wei ght of t he
conposition consists t he nitrogen- prot

R R e e ﬁ%e%tﬁ? ey

welgﬁt) @lﬂthe%%pbb%oﬂ&b@ﬁﬁt% 004 nitheecprpeded substitosispsilof
the nitrogen-protected substituted pyrazole. [222]

correspRisipgieFusrCioF gl @Vdcess according to Enbodi nent
77, wherein at ast gabout 97% (by weight) of the
corrposi tion coff Hf/Q he nitrogen-protected
substitu \ E nt 79 can be a
process accor diMFe 78, sein at | east
about 98. 5% ( by he Ronpgsi t1on consists of
t he nitrogen- prot SUDJtitute pyrazole. WO
2004/ 087074 PCRPR200 /009 1- 77 [224] Enbodi nent 80
can be a process 5 \Embodi ment 74, wherein:
Y2 is =C(R)-, amfcY4 and art{zeach =C(H)-. [2251
Errbodl ment 81 can be a pr Yé accordi ng (m) Ratodi ment

;Aherein is _hydr rg [226 Enbodi ment 82 can

beR . Br ocadR a@@dﬂé@ﬁ?@ £ theigroyn epnsisHuReE

o B S B oA,

dialyR@@ho, Eﬂﬂtmdr; mrm:ﬂk&dyad:lqn Wkereinpr ocess accor di ng to
Enbodi ment 83, t.he suybstit :
cor r es pHRAETHG glfﬁﬁé ’élql%oatufyg mB??ai%ﬁﬁ@P‘%oaﬁﬂ?yg‘?mmo’

alkoxy, or alkoxyalkyl optionally is substituted with one or more

substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y!, Y2, ¥, Y* and Y° is =C(R*-; and
one of Y', Y2, Y3, Y*, and Y° is =N-; and
three of Y?, Y2, Y, Y*, and Y° are independently selected from the group
consisting of =C(H)- and =N-; and
R*is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,

heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,



N-NHCL NY~OH ON Nand the nitrogen-protected
substituted pyrazole corresponds in structure to the

wo edokosdomyg formula: H3C N-Nx N5 CL "N N PERES3004/009659
Enbodi nent 85 can be a proggss accordi ng to Enbodi nent
84, wherein at |east about 75% (by wei ght) of the

cnto QIR ROl 490 skt

‘amenpm;ymgneudo@@aﬁﬁmmm?81@%&110@@% alkemycaslﬁ)rryan be a
nbodi, ment ere n at | east

carboyloxyes ey E%W ‘iyﬁhi 9XY5RTDOREL e@%&aﬁ T8RS sts of
alkoxgbﬁb!%}cm%ﬂlopEl%%%faﬁ%c?él?&ﬂé}ﬁé%hﬁg alﬁ%aaghﬁEaﬁlm&wonyl

mbodinent 87 can be a process accordi ng to Enbodi ment
alkylgdfonylaeried, alitchrgalkboy, matinedkofy, thecetybosine on

SRR R sl BB LB i

alkylﬁélélﬂa eV Iaghidd) BeRtdch YRk RAAIRC hIRPInStehsd e fyldie@amino,
yrazol e, an organic solvent, and an inpurity; and

carchzcalx]allf}éhm@rp%gﬂ a0, beatosyelygtererycl kPRt r om t he

ko BHASS TGy, ot 3 IR PRI AR AARRR. iy,
alkylﬁﬁirﬁﬁhylpml@éaﬂbd'@c@ﬂmﬁ&hﬁyl opherefpr i ses: [235] formng
a nulti-phase m xture by a process conpris

cont act¥WFubsiitagblesumbe of ﬁw‘éiogrew el B 1%\Slﬁwwﬁdewﬂh one
conpri siNgk @ﬁbéﬁﬁﬁe&l@iﬁﬁ%&\ﬁ}gﬁ?ﬁ <k %dbl%ﬂl e ﬁgl)l;p con31st1ng of

pyrazol e, an anic s an 1 npurtt
[236] r aihylyalhmylsﬁ’tyelrom halapen, ﬂngloalkgl |aﬂi$w|yl hafo a(lkxpxya keto

salt t her_eofglt L Qe quul%onyp aﬂi ?sulfnr]l}?i aLH(}%’chlo alkoxyalkyl,

amino, nitro, cyano, a kyls
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and

R’ is a nitrogen-protecting group (except tert-butyloxycarbonyl).

[219] Embodiment 75 can be a process according to Embodiment 74, wherein at least
about 50% (by weight) of the composition consists of the nitrogen-protected substituted
pyrazole.

[220] Embodiment 76 can be a process according to Embodiment 75, wherein at least
about 75% (by weight) of the composition consists of the nitrogen-protected substituted
pyrazole.

[221] Embodiment 77 can be a process according to Embodiment 76, wherein at least
about 95% (by weight) of the composition consists of the nitrogen-protected substituted
pyrazole.

[222] Embodiment 78 can be a process according to Embodiment 77, wherein at least
about 97% (by weight) of the composition consists of the nitrogen-protected substituted
pyrazole.

[223] Embodiment 79 can be a process according to Embodiment 78, wherein at least
about 98.5% (by weight) of the composition consists of the nitrogen-protected substituted
pyrazole.



[ 237] Enbodi nrent 89 can be a process according to
Enbodi nent 88, wherein the aqueous salt solution
w@ovpios®es anmoni um and chloride ions. [238] BrdDUB2084009659
90 can be a process accordifng to Enbodi nent 84,
wherein the formation of the conposition conprises
(224] OF MEAhRAFA KO Lah BQta'pio%@ésvzﬁz%rd%g({ol'ﬁrﬁbwm%nthﬁf, AiRASn:
conprising contacting a mxture conprising the
ni Yr sgdi(Rp)-otrelct ed substituted pyrazole and an
organi £.,s0l vent w.th an anti-solvent. [239] Enbodi nent
91‘gc?ﬂ'ﬁﬁ6emf eﬁ&bEé\bg)'accor di ng to Enbodi nent 90,
wherein: [240] the solvent conprises a sol vent
sel ected fromthe group consisting of tetrahydrofuran,.
[225Bng Eotnsinesntadap ba appradses speerdinploienboboept 4G adiegein R is
hymégéhCB-alcohol. [ 242] Enbodi nent 92 can be a process
é%cbrding to Enbodi ment 91, wherein the anti-solvent
conpri ses isopropyl alcohol. [243] Enbodi nent 93 can
be a_process according to Enbodjnment_ 90, wherein the ...
[226)yi xt dmebadiment 89 538 be REToRcEs asgerling idabedimepbll, ithsrayR ™ is
hydr azol e and organic solvent is at a WD 2004/ 087074
] US2004/ 009659 -79 tenperature of greater than 25C
when contacted with the m xture conprising the
i trqgen-protected substituted razol nd organic. _sg.
227 o1 | ERREOGBAN P53 58 AER S DL B 1o B §satsd) Wherein R s
hydr&$ee0r di ng to Enbodi ment 90, wherein the mxture
conprising the nitrogen-protected substituted pyrazole
and organic solvent is at a tenperature of from about

0Ot bout 6 when contacted wit h 1 Xt -
22800, Sirditelnediit AR sGRRr ARl BBeihLAS wherein:
Pytha zebLit@ed pPragein cerrepbivdyib striidithbd tokhd adioeng fl¥mutaan

be a process according.t nbodi mrent 90, wherein the

anti- sol vent at ajl eperayure, of greater than 25C
when cont@g -c@ Y re hSi t he
ni trogen- prot egted subsyitute organi c

sol vent. [2461 Enbodi nept 96 can be process
according to Enbodi negF 3R, wherein the anti- sol vent
is at a tenperature o m about 50 to about 60C when
contacted wth the Xt e conprising the

ni trogen- protected substituted pyrazole and:@Fbanic

o) ! '
2 Erogenir e A IRy B Ao R AEE AR o the
followine oammiasi ti on further conprises heating the
solvent/anti-solﬁqpt m xture. [2481 Enbodi nent 98 can
be a process accot o Enbodi ment 90, wherein the
formati on of the co tibn further conprises heating
the sol vent/anti-sol vént/a egrature of from
about 50 to about 60C. [ 99 can be a
conposi tion, wherein 0% (by wei ght) of

Cl

[229] Embodiment 85 can be a process according to Embodiment 84, wherein at least
about 75% (by weight) of the composition consists of the nitrogen-protected substituted
pyrazole.



t he conposition consists of a conmpound correspondi ng

in structure to Fornmula (IV): O HCSI ~O 3 RBA\ N
WERD04B87A74 ' L1 y5 Y1 R3C 1 1ly2 Y3 (1V); and oOPET/0820¥4/009659

Y2, Y3, Y4, and Y5 is =C(R4R-., and one of Y', Y2, Y3,

Y4, and Y5 is =N-; and WO 2004/ 087074

[230] PCT/ %33An vE84 r&!%@ chdnY %bo&{ﬁren‘y@ vAHREki 3t least
abou 895‘1/ 5‘5 ¥16%811n 8%%3 Jngg} i dfn?l"&g e?tjtgtf ifbGrituted

I SSe grou
pwaz n3|st|ng of hydrogen hal ogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl al kyl t hi o,
alkylsulflnyl alk sul fonyl, alk carbonl
[231kcarb iw pwéﬁwcor%% %P@m&pﬁ% yyherein the
formatignydd @pgﬁn@wtm eurpEEycl yi al koxy,
arb I
[232€ar bg(%/ll@} %ﬁgﬁ%ﬁﬁlﬂ% e mﬁ@g@ ?ﬁj; %{J:e{s Pg contacting water with a
mixtinetcempeiyitie\thé i‘mrtm,gerhﬁtoeaﬂfomﬂymbydltﬁtddfpyraﬂole an organic solvent, and an
het er gcycl yl sul fonyl, carbocyclyl al koxy,
lmpuE‘E’H?Bgyclylheterocyclyl het erocycl yl al kyl ,
ete L%
233015 CRARKERN Bk oS BEEL M KaiYhe AT e mivre
carbocyclylan1no heterocyclylan1no am nocar bonyl ,

| k l. k | K
ol A S JSTERAR Do
formatign; BQ?E%HB%H SeSheterocyclyloxycarbonyl

[235]5“ ko’f&‘ﬁﬁﬁ ﬁ@ﬂﬁlﬁ%ﬂé@e mn@bﬂé%&)ﬁ%bé&@é@ﬂ?ﬁﬁﬂ% Béhtacting an aqueous
koxycar ocycl yl al kyl am no, am nosul

salt sakntmsmth dmyxture cmnmnsm thoRitogeR-pentecipd asbymumqwazole an
oa k XY 4n 8 NO I am no, al kyl am noal kyl am no,
Orga@ rs@ ?n(?lg}ﬁnylfm no}ﬁ al kyl am noal kyl am noal kyl am no,

[236pl Ky &é}ﬁbﬁhg Gyetdntoatiinieg theenetagyet ¥ kalt Kt fem the multi-phase

al kyl het er ocycl yl al kyl am no,
let’érﬁrbocyclylalkylheterocyclylamno

het erocycl yl het erocycl yl al kyl am no,

al koxycar bonyl het erocycl yl am no, all cyl am nocar bonyl ,
[237R! Ky [Besbdaddmyhte8si cam, behyyaoazs mydordingtdkBinbydinsent 88;Iwheaeid the
aqueb@y PRGYEHWh izt whmoniigr Sidrehlddiie iswdst i t ut abl e

menber of such group optionally is substituted with

one or nore substituents independently selected from
[238f e L UPRAiIHERSIGLanHE :Hrocess according to Embodiment 84, wherein the
formation of the composition comprises forming a solvent/anti-solvent mixture by a
process comprising contacting a mixture comprising the nitrogen-protected substituted
pyrazole and an organic solvent with an anti-solvent.

[239] Embodiment 91 can be a process according to Embodiment 90, wherein:
[240] the solvent comprises a solvent selected from the group consisting of
tetrahydrofuran and toluene, and

[241] the anti-solvent comprises a C;-Cg-alcohol.

[242] Embodiment 92 can be a process according to Embodiment 91, wherein the
anti-solvent comprises isopropyl alcohol.

[243] Embodiment 93 can be a process according to Embodiment 90, wherein the

mixture comprising the nitrogen-protected substituted pyrazole and organic solvent is at a



al kyl, al kenyl, hydroxy, hal ogen, hal oal kyl, al koxy,
hal oal koxy, keto, amno, nitro, cyano, alkylsulfonyl,
wa@bdoglogtorf i nyl , al kyl t hi o, al koxyal kyl, PCT/US2004/009659
car bocycl yl oxy, heterocycl-yl,- and het erocycl yl al koxy;
and R5 is a nitrogen-protecting group (except
5 F ed
e o me T & b DB e g
nitropempioteairdusubsiBtted ipyraseiegint orginid sodvenbnposi ti on
consi sts of the conpound. [2511 Enbodi nent 101 can be
a conposition according to Enbodi nent 99, wherein at
[244] €BSbod@BRYUE 0P8t 4 Pibc¥Ria88ringfto HAGRAANRADD! WhErein the
consists of the conpound. [252) Enbodi nent 102 can be,
mixterecomposingitormigioget-gioteptedsubatiiotidrperazoondhgares pplverties at a

tempg GG Pao s o gb0) Behsvho BE st Giobiy Mgt Pmprising
the nit@¥ehlprédededsutiatitfidd pyrhdbidNand Sfpdhickokesi. nent 103 can

be a conposition according to Enbodi nent 102, wherein
at | east about 75% (by weight) of the conposition

i.St. ) i 0 .
s o SETRR 5 b i b
solvdr &sdt aabiapérafiBe SOarehtyr then 950 whén theactahwahithd mixture

consists of the corrpo‘gjnd. [ 255] (5rrbgfsi ment 105 can be
compyiggihe SErqesh-elRtRE subsiifibed Pyrarle apd prgppicsolvant:
taut omer of the substituted pyrazole, or a salt of the

substituted pyrazole or tautoner, wherein: the _
[246% uBsibbdinteat 9f yaaoh processraespdingso ibmiztdimentiH0g wherein the anti-

SOIV@';E Esr:i}yt la&g&%ﬁ@rgg fpg?%_ayﬁllétsﬁi tg@@égtN@g)ﬁ&ffeg ecgr(lstalcteld WF\I)'[thC
mixtHR RERERE thEnRlogb R PR te AL b tifuRAI T Holdand organic solvent.
ni t rogen- pr ot ect ed

[247] Embodiment 97 can be a process according to Embodiment 90, wherein the
formation of the composition further comprises heating the solvent/anti-solvent mixture.

[248] Embodiment 98 can be a process according to Embodiment 90, wherein the
formation of the composition further comprises heating the solvent/anti-solvent at a

temperature of from about 50 to about 60°C.

[249] Embodiment 99 can be a composition, wherein greater than 30% (by weight) of
the composition consists of a compound corresponding in structure to Formula (IV):

(IV); and
one of YI? Yzf, Y3, Y4, and Y’ is =C(R4)—; and
one of Y', Y, Y3, Y*, and Y° is =N-; and



substituted pyrazole; and the nitrogen-protected
substituted pyrazole corresponding in structure to
wo-oradA74 (1V): O HC SI ~O 3 R3A NNR5 p3B BCT/BS1064/009659

5Y2iy3 (1V); and WD 2004k087074 PCT/ US2004/ 009659

-82 R3A, R3B, and R3C are independently selected from

t DRSI ¥ I

N R Lk T el b
mnmkﬁan@#@@ﬂnmmiaNk@nﬁ and al koxyal kyl, wherein: any

c on _of am noal k
PR e ErenGon f sy coaﬁlsmé%wﬁr%ﬁna%%e&n Y4y, pagdroxy;
thiol Sdﬁi?b%tx'yt M8 daitd 1t Elar@&@yaﬂ{yl MADE @ thiS WSH I RN aﬂkylsulfonyl
‘i ndepéndent |y’ sel ect’ed fromthe gro conS|st|n?
alkylmb@@émalbdwdlwbﬂwbomﬂybwh@almwlmhgcewl yarboyzlylyay,

d Y d

carbofge By Sedors e Rl 9 a9l ondeyeilPiy 2"

carbdchél mﬁsﬁ:ﬂt heterseyce@tieel Hd@ﬂéﬁd[bﬂsﬂﬁﬂjdphetéﬁﬁﬁlﬁlsulm@l}@f
=N-; and R4 is selected fromthe gro

caerfsgél aé,lthbrgcaéboqyyMWﬁCWﬂfét rjerecydylabol WWWWOX%
heteré{%}g TalkY, %ﬁfi%(@ gF}L{xﬁagkLHlaiﬂ%lﬁmn? g&figﬁlrkﬁdﬁy}@nﬁéhﬁﬂé,o'

carbmbll‘ymylﬁb )&ieter@@bt}@ﬂﬂﬁbyﬁrﬁidoydlrboﬁﬁ[ fkey laloaldeply| |

carbogcycl yl oxy carbogycl yl al koxy
alkerg fippaliyb plogx kv ieino, el beiperpt koxycarbonyl,
I
cand FERRRLELAL A M R RRISL U pobherine

alkomanbb oxay}dhlyﬂlm’l,l h]konydaxbocg{a]lybxblcgla:mmoa blklmo;zulﬁnyl aminosulfonyl,

oy R By Ry IR Ki e B AT TG,

alkylamiddaayiaphino adakpd c?@l‘yﬁ%ylﬁhﬁﬁnﬂh@fﬂrﬁﬁb alld M Mmph R ngno,
car bocycl yl am no, “hét erocycl yl am no, am nocar bonyl ,

alkylhtﬂamyqu@krkmxmtek@qyclylzdkjdem}nq; )agkglh.@;qrocyclylalkylammo

card BRI p By B e AR EPHEr BuRMEIg ™

alkodlckDoy gRERAIRYE§INRe, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,

alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:
any substitutable member of such group optionally is substituted with one
or more substituents independently selected from the group consisting of
alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy, haloalkoxy, keto,
amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxyalkyl,
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and

R’ is a nitrogen-protecting group (except tert-butyloxycarbonyl).

[250] Embodiment 100 can be a composition according to Embodiment 99, wherein
at least about 75% (by weight) of the composition consists of the compound.

[251] Embodiment 101 can be a composition according to Embodiment 99, wherein
at least about 98.5% (by weight) of the composition consists of the compound.

[252] Embodiment 102 can be a composition according to Embodiment 99, wherein
the compound corresponds in structure to the following formula:



al koxycar bocycl yl am no, al koxycarbocycl yl al kyl am no,

am nosul finyl, am nosul fonyl, alkylsul fonyl am no,
w@bkdoanyarkoxy, am noal koxy, am noal kyl am no, PCT/US2004/009659

al kyl am noal kyl am no, carhbggycl yl al kyl am no,

al kyl am noal kyl am noal kyl am no,

al kyl het er ocycl ydiaQ het er ocycl yl al kyl am no,
al kyl het er ocycl yl al m no,
car bocycl yl al kyl het ¥yl ami no,

heterocyclylheterocyclybﬁFNjH s
al koxycar bonyl het er ocy 1 | ?aninocarbonyl,

al kyl car bonyl am no, @ in aIkyI hydrazi nyl, and
Y / i

car bocycl yl hydr azi er efnN any substit ut abl e

menber of such group optlon-L~Q>|s substituted with

one or nore substituents indépendently selected from

the group consisting of alkyl, alkenyl, hydroxy,

hal ogen, hal oal kyl, al koxy, hal oal koxy, keto, am no,
[253Di t r BEmisydanent 188 kyh Bélh bompbsitiah Kydosdth tdEnbodinteyit 101, avherein

at leaBt K0y ab¥Y(b HPGNE Eth Soeiti o\ In@is@Corhey omPithld.
heterocycly?afﬁ%ip&ﬁand V@?M%O4/O87074

PCT/ US2004/ 009659 -83 R5 is a nitrogen- protecting
[254 rou %ngl?%‘n%&ttt 108'cha 985}% ?Xﬁt%tp ?&% di gé&bo& '1699 Wherein
EN

at le \Xlggorog?ES 5/ a) welghet?oft% ggl?lj)sq n%coqunc

process according to Enbodi nent 105, wherein the

deprqt ectj.on occurs in a nmedjum having_a.pH of greater
(255} pion b 42 191581 PRra REOCLEBI0E kg asypsiiutedpyrdzole, a

tautogneg 6f ﬁtqﬁgbttﬁuteﬁﬁwwemr 2191t of i s UbS ISP yTRrol it taePMsh

Whﬂ@@burs in a nmedium having a pH of at |east about 11.

ng to

o ERRe 5o R e FBn i L RRERTRAER B 0 | Ocs
converting ther# trogen- protected substituted pyrazole
to a partially|de- prﬂtqﬁhed substituted pyrazole in a
basi ¢ nmedi u rtiglly\de-protected
substitute ondsN ure to
Formul a RXVINg= N-R'3B11 R Y5, VI
Wl 1Y2 Y IY3R¥XVII%. [ 260] Enbodigrent 110 can be a
process accordi ng tU'E 'ﬁﬂlnent 109, wherein the

ea

(I); and
the process comprises de-protecting at least one nitrogen of a nitrogen-protected
substituted pyrazole; and

the nitrogen-protected substituted pyrazole corresponding in structure to Formula
av):

R3<1 L N—R’
X
R3B‘
VAR
R3C Ve YV
Y&Yz’ (IV); and



partially de-protected substituted pyrazole

corresponds in structure to Formula (XVII1): N NR5
WOEH64/087074C1 N N (XVI11). [2611 Enbodi nent 111 PERURMO&009659

process according to Enbodiggent 107, wherein: the

deprotection conprises converting the

ni g MOgen-nh 2 %ggde?%?i%ﬂtlg %El%gtep Yot me%goﬁﬁccﬁlsﬁﬁﬂé) be

de- pf ot écte t yrazole in a™asic medi um
hydreged, Mlb SO0 Ky Q8F 0 4 aRCEMISS 0ld,C08668kyl; Bwwnbilkyldmils, e

. .. de-protected tityted .azol [
dial GGl e o e R RNe Croa N 9RO VE 72
Y~v3 ( XMy cakWhedf (ReBRdi, aBMoalid? hetbang/AniRbogigkslamino,

according to Enbodinent 111, wherein the double
de- pr ot dkowed os alkoxyalkilegtipyal bhzie kebstibried wpb s of more

structure to the follow.n f.o [ a; HN NH .

N T 26 Pelist PPt Shen ! Poptte e blonbbingy telpeen.
Enbodi neytroxd)and Whgiochid t he deprotection occurs in a
medi um having,a pH of .l ess than 7. [264] Enmbodi ment
119pecnY b aY prioe sk Yascor@& hgatdo Enbodi nent 113,

wher el it 'ﬂg@’ Ydﬁﬁ %ﬁt {<QOyCQLpri ses contacting an acid

and toluene’ w e nitrogen-protected substituted

pytheseadfey', Y2681, Yrhaty reetindepbndmily eleatep floaets group

according to Enbodi nent 114, wherein: y2 is =C(R4)-,
consighpe 9i=GHd)- v 7Ns @ch =(H) - .

R*is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkytheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:

any substitutable member of such group optionally is substituted with one
or more substituents independently selected from the group consisting of
alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy, haloalkoxy, keto,
amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxyalkyl,
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and



[ 266] Enbodi nent 116 can be a process according to

Enbodi nent 115, wherein R4 is hydrogen. [267]
weoivagsToent 117 can be a process accordi ng to PCT/US2004/009659

Enbodi nent 116, wherein R3@3is hydrogen. WO

2004/ 087074 PCT/ US2004/ 009659 -85 [268] Enbodi nent

i S R R R A BuBIOR R Y Can be

a process according to Enbodi nent 118, wherein: the

ubsti t.ut ed zol e corresponds.in ructure tqQ the .
1256F o1} Gt TRBTARP San Re S Rigcer Rewaing e mRodnant (e Widroin R
is ac&tit rogen- prot ect ed substituted pyrazol e corresponds in

structure to Formula (XVl): H3C /o ~S,NNONR5 d
N N (XVl). [270] Enbodi nent 120 can be a process

[257fC O] i&%ﬁ?ﬁ%ﬁ% B s ahBEt fl g%f{gﬁordé%%fj{ 152 GhbRth the
depr‘ﬁ?%@’ CUS b P PR SBVRE AR @&Tﬁ%te‘h' % éyen- protected
substituted pyrazole with an acid into a reactor, and
272] contacting the acidic mxture wwth a base, and .
[258{ 273 rmmdvm@ntdiog Ga® he apevrsay aecordingio Brkodipied 107, wherein the
deprotesttamrascarts ih e szedidrahadbgalpdt oatdeashabouf bk.mat i on of the
acidic mxture and the addition of the base. [274]
Enbodi nent 121 can be a process according to
[259Enb o dinfitRydimard Q.09 whe be iaproceyLadcsrdify 8) Embadithedi (i evhyiwin:

are each =C(H)-. [275] Enbodiprent 122 can b I 0cess
ac@é rdSTHﬁ%teTtE?“E‘r?Bga?sﬁ% nvgging %H@gﬁn”ﬂff’t?%ef ﬂfbaﬁ yrazole

to a partially de-protected substituted pyrazole in a basic medium, and

the partially de-protected substituted pyrazole corresponds in structure to Formula

(XVII):

(XVID).

[260] Embodiment 110 can be a process according to Embodiment 109, wherein the
partially de-protected substituted pyrazole corresponds in structure to Formula (XVIII):

(XVIIL).

[261] Embodiment 111 can be a process according to Embodiment 107, wherein:
the deprotection comprises converting the nitrogen-protected substituted pyrazole

to a double de-protected substituted pyrazole in a basic medium, and



WD 2004/ 087074 PCT/ US2004/ 009659 -86 [276] Embodi nment

123 can be a process according to Enbodi nent 122,
wob@resT7R3C i s hydrogen. [2771 Enbodi nent 12BCT/ER200€009659

a process according to Enbedi-nent 123, wherein R3B is

hydrogen. [278] Enbodi nent 125 can be a process

acqe Hgil‘tﬂg d&-?rcﬁé@&%tﬁ)@ﬁ@utéﬁ%@rai@ﬂ@éﬁé@bon&s he seidisleith Whefula

pyrazol e corresponds 1 n structure to the follow ng

XVormula: NNHCL N~-OH ON Nand the
nitrogen- protected substifuted pyrazole corresponds in

ei n the deprot ection

: | 1 .
process conpri si Ry gont qft he nitrogen- protected
substituted pyrazole wit id, and [281]
contacting the acidic i s vvithag to forma
m xture having a greater pH, and [28 méati ng the
mxture with the greater pHto a tenperature of

reater than 25C. 283] Enbodi nent 7. can be :
[262b’£%r oc&%boalee@}ﬁﬁ% §21 be SFWHPl‘di%‘iol“v%%‘é‘Fﬁ?’ﬁn& > wherein the
doubjefmmioiacipdsubgtitgiad kel carpFRomds HesgcBie &y the fpliayving
formwhat nt ai ned at greater than 25C for at |east about 1

hour. WD 2004/ 087074 PCT/USR004/ 009669 -87 [ 284]
Enbodi ment 128 can be a*pfocwss Hﬁg to

£ n
an

[263] Embodiment 113 can be a process according to Embodiment 105, wherein the
deprotection occurs in a medium having a pH of less than 7.

[264] Embodiment 114 can be a process according to Embodiment 113, wherein the
deprotection comprises contacting an acid and toluene with the nitrogen-protected
substituted pyrazole.

[265] Embodiment 115 can be a process according to Embodiment 114, wherein:
Y? is =C(R*)-, and
Y* and Y? are each =C(H)-.

[266] Embodiment 116 can be a process according to Embodiment 115, wherein R*is

hydrogen.

[267] Embodiment 117 can be a process according to Embodiment 116, wherein R is

hydrogen.



m xture wwth the greater pHis heated to a tenperature
of from about 65 to about 80C. [285] Enbodi nent 129
W@ 20041087024 pr ocess accordi ng to Enbodi ment 126, PQUTERI041009659
the mxture with the greatgsr- pH is heated at from
about 65 to about 80C for at |east about 1 hour.
ﬁGNﬁe@em By

oo ROApRERAC et 36208 S5 R0 A pbossial g
hydregem. each =C(H)-. [2871 Enbodi nent 131 can be a process

according to Enbodi nent 130, wherein R4 is hydrogen.

[ 2881 Enbodi nent 132 can be a process according to
[269E”b O BRI HimdRt 1l 19WhE b b Prdddss dctordyEiodUBPodilméBO1l 8, wherein:

nbodi nent 133 can be a process accordlng to

the sehasitEdRRZAl8 2oTTofends in sREvrsto thy iloyedng frpoby

Enbodi ment 134 can beF@_ﬁﬁycess accordlng to

Embodi ment 133/ : >/

cor r esponglk— ACTIN 82 (

-NH C1-/ N)r, ( $ Th

ni trogen- protected subsii tut ed pyrazol e corresponds in

structure to Fornul a ) . WD 2004/ 087074

PCT/ US2004/ 009659 - 88- C\V\j ,0 NN ONR C1 "GN

N (XVI). [291] Enbodi megt” 135 can be a proce

accordi ng to Enbodi nent 134, wherein the ténperature

of thiehgtrsaentptoRctel tlibstingedpratde coirbspsndminrstrattnsdtodtormula

Byeater than 25C for at |east about 1 hour.

ﬁornula N

(XVI).

[270] Embodiment 120 can be a process according to Embodiment 105, wherein the
deprotection comprises:

[271] forming an acidic mixture by a process comprising contacting the nitrogen-
protected substituted pyrazole with an acid into a reactor, and

[272] contacting the acidic mixture with a base, and

[273] maintaining the temperature of the acidic mixture at less than 65°C between the

formation of the acidic mixture and the addition of the base.

[274] Embodiment 121 can be a process according to Embodiment 120, wherein:
Y?is =C(R")-, and
Y* and Y® are each =C(H)-.

[275] Embodiment 122 can be a process according to Embodiment 121, wherein R*is

hydrogen.



[292] Enbodi nent 136 can be a process according to
Enbodi nent 134, wherein the mxture with the greater
w@Rkboumsteat ed to a tenperature of from about 6BCT/US2004/009659
about 80C. [293] Enbodi nergs -137 can be a process
according to Enbodi nent 134, wherein the mxture wth
the greater pHis heated at from about 65 to about 80C
for at least about 1 hour. [294] Enbodi ment 138 can s
[276beEmbpdiomat $2F can beedgprogesa asanding taEedhogiymeant P2, wherein R™ is
hvd taut omer of the substituted pyrazole, or a salt of the
YAUIEMsti t ut ed pyrazole or tautomer, wherein: the
substituted pyrazole corresponds in structure to
Formula (XV) or Formula (XVI11): HN R3A NH 3811 Y5,
[277)vI Embgiimenty 224yeanVg: g oFess pibokilipg 2o Embodiment 438 vherein R is
I erSO "Y1 R31Y2 C'' Y3 (XVIIIl); and WO 2004/ 087074
YIRS US2004/ 009659 -89 t he process conpri ses
de-protecting at |east one nitrogen of a
nitrogen-protected substituted pyrazole; and the

1278hi Embpdimept bt eerdi spioses eeradingye Brordineeyt dédpvhrariag
'BPth%tsﬁl%fftﬁ{E& phAzE1 BHED ondd Mstrubtufd tolthe f1iblihg formulB3A

N—NH

N , and
the nitrogen-protected substituted pyrazole corresponds in structure to Formula (

XVI):

(XVI).

[279] Embodiment 126 can be a process according to Embodiment 105, wherein the
deprotection comprises:

[280] forming an acidic mixture by a process comprising contacting the nitrogen-
protected substituted pyrazole with an acid, and

[281] contacting the acidic mixture with a base to form a mixture having a greater
pH, and

[282] heating the mixture with the greater pH to a temperature of greater than 25°C.

[283] Embodiment 127 can be a process according to Embodiment 126, wherein the
temperature of the mixture with the greater pH is maintained at greater than 25°C for at

least about 1 hour.



R3C Y2 Y3 (IV); and R3A, R3B, and R3c are
i ndependently selected fromthe group consisting of
whyanog®m hal ogen, hydroxy, cyano, am no, al kp€T/US2004/009659

am noal kyl , nonoal kyl am nao,87 di al kyl am no, al koxy, and

al koxyal kyl , wherein: any carbon of the alkyl,

am noal kyl , nonoal kyl am no, di al kyl am no, al koxy, or

al koxyal kyl optionally is substituted with one or nore
[284F uBmbodinent 528 cadpenptentss peeedieg teBobp dmdnh éZ@,rVqumein the

._.cons of en, ., hydroxy, a cyano; one .af
i Wi pbofey s A t 8 VRseRg o S ! BB 5p Ly PooLp 30 C.
Y3, Y4, and Y5 is =N-; and three of Y, Y2, Y3, Y4,
and Y5 are independently sel ected fron1the roup

[285F oﬁmbgohmgt 39 cag(tid)a prapcks apkordiag do Rebodinsat ééewhm Piorihe
ti hal 0
N e e

houral kyl t hi o, al kyl sul finyl, aIkyIsquonyI
al kyl car bonyl , carbocyclyl, carbocyclylalkyl,
car bocycl yl al kenyl , carbocyclyloxy
2“6@2{ g%g%{bg ld¥+€xjﬁc"1%636%%?> c%/eg Xécﬁﬁ%{ﬁyﬁmbodlment 126, wherein:
Y’liﬁmﬁﬁpymkylsulfonyl heterocyclylthlo
&grocyclylﬁﬁbflnyl het erocycl yl sul f onyl
@Tg 3Xy, carbocycl yl heterocyclyl,
heterocyclylalkyl het erocycl yl oxy,
heterocyclylalkoxy, am no, am noal kyl, al kyl am no,
[287h| Embyiliarinhd31 edndiay braessaccordmetio Eydioginaertdd0, wherein R* is
h drheterocyclylamno am nocar bonyl , al koxy, al koxyal kyl,
Ya3E%enyl oxyal kyl , al koxyal kyl ani no, al kyl am noal koxy,
al koxycar bonyl, carbocycl yl oxycar bonyl ,
heterocyclyloxycarbonyl alkoxycarbonylan1n 3C.
[288h Embydlmq@b ¢35 P4y b PEo.Coss| Renrg BEre Sehodimentlyi avhersin R is
hvdrd nosulflnyl am nosul fonyl, al kyl sul fonyl am no,
YargFox yal koxy, am noal koxy, aninoalkylanino, WO
2004/087074 PCT/ US2004/ 009659 -90
[2893: E%bg@%ghiﬁ L%}%%ngayq%g{sgﬁ%g%clngtg lEil()i)o?l ment '132, wherein R*® is
hwkgk | het erocycl yl am no, heterocyclyl al kyl am no,
yl het er ocycl yl al kyl am no,
carbocyclylalkylheterocyclylanino
eterocycl.yl heterocyc aIk
(2905 ko Fe R 1t B P OIS I Puahosigieat fhgherein:
al kylsaBsthoey banrkoR, cohﬁé@ifo@ia‘s fydtructudé toythb Yéllewng Yormand
car bocycl yl hydr azi nyl , reln any substitutable
substituted with
B sel ected from

one or nple~84
the group con

N , and
the nitrogen-protected substituted pyrazole corresponds in structure to Formula
(XVD:



al kyl, al kenyl, hydroxy, hal ogen, hal oal kyl, al koxy,
hal oal koxy, keto, amno, nitro, cyano, alkylsulfonyl,
wa@bdoglogtorf i nyl , al kyl t hi o, al koxyal kyl, PCT/US2004/009659

car bocycl yl oxy, heterocyclydg,- and heterocycl yl al koxy;

and R5 is a nitrogen-protecting group (except

tert-butyl oxygachopyl ). [295] Enbodi ment 139 can be a

process accordi ng Embodi nent 138, wherein R5 is

acetyl. [296] Enmbodismevyy” 140 can be a process

accordi ng to Enbodi megt 13§ erei n.the deprotection

occurs in a nmedi um hayi ng._ g O@Nﬁﬁeater than 7.

[ 297] Enbodi ment 14 n b& a process according to

Enbodi nent 140, ere the~Ndeprotection occurs in a

medi um havi ng a pH of at Nggé) about 11. [298]

Enbodi nent 142 can be a prodess accor@¥y to

Enbodi nent 140, wherein: the deprotection conprises

converting the nitrogen-protected substituted pyrazole
[291] O t EnisddRSENtt186 @en BY b@Zedess ddRoaliikan Kmb&ilnem 138 d/hefetn the

substituted pyrazole corresponds in structure to
tempeAtg o4 theyoyiire withNhagreafer pHNs mainfameqRat gregispthen 257G3fer at

~y2 Iy Y 3 (XVII). [299] Enbodi nent 143 can be a
bamﬁ%égéggigbcording to Enbodi nent 142, wherein the

substituted pyrazole corresponds in structure to
e T B R S b SRR AUARESER, o
mixt%' @%g%%@&ler@@ﬁqie%ﬁtto Mé}nﬁgmi%eoﬁ&ﬁ Q6655536 GG 0L

iment "142, wherein t substituted pyrazole

corresponds in structure to Formula (XVII1):

[293] Embodiment 137 can be a process according to Embodiment 134, wherein the
mixture with the greater pH is heated at from about 65 to about 80°C for at least about 1

hour.

[294] Embodiment 138 can be a process for making a substituted pyrazole, a
tautomer of the substituted pyrazole, or a salt of the substituted pyrazole or tautomer,
wherein:

the substituted pyrazole corresponds in structure to Formula (XV) or Formula
(XVII): ‘

Y’ (XV)

(XVIIID); and



HN,NNR5 NCL N (XVIIl). [301] Enbodi ment 145 can
be a process according to Enbodi nent 144, wherein the
wa@adpsostost ed pyrazol e corresponds in structur eP€DUSIDE4/009659

following formula: HN O -9~ CH3 N CL N [302]

Embodi ment 146 can be a process according to

Enfpedi R ¢ seé’\@@gﬁi’c&tm LIRHSRE QL hQF 2 GRYeh RStected

conv rtlng the nitrogen-p otected substituted pyrazol e
subsmtuteﬁtp@rasmhﬁand uted pyrazole in a basic nmedium and the

stLtuted yra ol.e rres ds in structure
F PRt Loy Or R PR Pk sorppeoadipg i oghfy s formula
(IV)[303] Enbodi nent 147 can be a process according to
Enbodi ment 146, wherein the substituted pyrazole

corresponds in/s ;g%tothefollovmngforrrula WO
2004/ 087Gy ¢ '.ti' 4F009659 -92- HN NH N C

Enbodi nent 138, ere| n the ¢ ¢tRn occurs in a
medi um havi ng a*pilaf €3 Z—4{ 3051 Enbodi ment
149 can be a s §ﬁ|tu edp azole, a tautoner of the
substituted pyﬁ - & 3af't of the substituted
pyrazol e or tautg g vvheYel n‘%{

Y“\\Y3 (IV); and

R3** R®® and R*C are independently selected from the group consisting of

hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino, dialkylamino,
alkoxy, or alkoxyalkyl optionally is substituted with one or more
substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y, Y2, Y3, Y*, and Y° is =C(R*-; and
one of Y', Y2, Y?, Y4, and Y° is =N-; and
three of Y', Y2, Y2, Y*, and Y are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyélkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,

alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,



the substituted pyrazole corresponds in structure to

Formula (XVI1l): HNNR3AN RS 3BRy5yi R3C Y2y
wO YR403%MI4 1 ); and R3A, R3B, and R3C are i ndepePdEN51004/009659

selected fromthe group coengi-sting of hydrogen

hal ogen, hydroxy, cyano, am no, alkyl, am noal kyl,

S BB

alky]hetbmowlmtnmmﬁntmd)dwlmﬁcyiamlm allkk;lﬂetemqw ylalkylrosao, or

al_k |onaII i S s itute th one or nore
Carb%éfglé'ﬁﬁfy&lé ?@C‘%ﬁ ﬁtﬂ%?y E?%‘E}’CPYH%Y}W]PHE "Yr oup
alkoﬁe&%bﬁﬁh&er&gcﬁ}ﬁhﬁ% rblkyli}ﬁ%@a%s@nﬁgﬁilémgﬁgn%lg%gw ﬁgd@ﬁnyl,
alkyli@jraninyl, amblcarbodys ytgdrazamd, *whmrem’ of VI Y2 Y3, Y4,

and Y5 are e el ect ed from

consi st THg"6f hn& %F%)m Jﬁ% o (ﬁl%ﬁap RIS lgef ecbt%églt@fdrmth one
the gr osineRNEbLSIthéds Ridefinde@fedticchal P@aRhe givaP Qonsisting of
hydroxy, thiol, car box;l/l nitro, alkyl, carboxyal kyl

al kyl t hallsyl, g]lk@yylshydrpxw alogprp@)}qa&gﬂqyérp}lgoxy, haloalkoxy, kefo,

al kyl ca c a
car boo y%r?%{g) {uk “ hé{é&% t%ig%%\%:lf 1 y|a§§/§§’ﬁ(fﬁﬁfyl, :glkiﬁthlo, alkoxyalkyl,
car bocyedrydaickbony, hetarobgaﬂyl; biyd batyakckallylalkoxy; and
car bocycl yl thi o, carbocyclyl sul finyl,
c angscaymrg;g@wqo&ﬁwg gf?@?é?%p‘éﬁ?ﬁﬂﬁla?ycarbonﬂ)
het erocycl yl sul finyl, heterocyclyl sul fonyl,
car bocycl yl al koxy, carbocyclylheterocyclyl
[295het eMmhyoclimksl 139]can e beprocsss lhgdoodipg to\BdO0un@R 10,4vherein R
PCT/ US2004/ 009659 -93 heterocycl yl al koxy, am no,
is aceh} noal kyl, al kyl ami no, al kenyi ani no, al kynyl ani no,
carbocyclylanino het er ocycl yl am no, am nocar bonyl
al koxy, al koxyal kyl, al kenyl oxyal kyl
[296h1 k osEralddjinami Ik, canlbk i papresrReacRISSE thEme@twnbb?r%: wherein the
dqnmmmhnnymmyhnmyn@hbnﬂmﬁnghqﬁbob@y@byﬂ@ﬁVcarbonyl
al koxycar bonyl am no, al koxycar bocycl yl am no,
al koxycarbocycl yl al kyl am no, am nosul finyl,
[297pM NasHbJdRMEht 14180ak We b RBY AR B di0a tanIhﬁBéidriﬁieht)l(Z}O wherein the

deprSEIRRASdERYin a%d’iﬁﬁhﬁ%n@@;ﬂpof ataédsy byt noal kyl am no,
carbocyclyl al kyl am no, al Kyl anm noal kyl am noal kyl am no,

al kyl het erocycl yl am no, heterocyclyl al kyl am no,

[298]3l| Ky l]i]rg‘tt)oe il%%xtqﬁéél c%lf)\éla%&gs according to Embodiment 140, wherein:

the deprotection comprises converting the nitrogen-protected substituted pyrazole

to the substituted pyrazole in a basic medium, and

the substituted pyrazole corresponds in structure to Formula (XVII):

(XVID).

1299] Embodiment 143 can be a process according to Embodiment 142, wherein the
substituted pyrazole corresponds in structure to Formula (XIX):



car bocycl yl al kyl het er ocycl yl am no,

het erocycl yi het erocycl yl al kyl am no,
w@bkdoanygmas bonyl het er ocycl yl ai ni no, al kyl am nocke€DUR3004/009659

al kyl car bonyl ai ni no, hydrazitnyl, al kyl hydrazi nyl, and

car bocycl yl hydrazi nyl , wherein: any substitutable

menber of such group _aopi 1S sgbstituted with

one or nore substi ' ndeff |y selected from

the group c i St | k |, hydroxy,

hal ogen, hal o oalkoﬁék keto, am no,

nitro, cyam@B—aIky sulf;- ; al kylsulfinyl, alkylthio,

al koxyal kyl , Ls*‘».'ocyqisylo y, heterocyclyl, and

heterocyclylg&koxy, and, R5 3% a nitrogen-protecting

group (except tert- butyfﬁwycarbonyl) [ 3681)Enbodi ment

150 can be a substituted pyrazole, tautoner, or salt

according to Enmbodi ment 149, wherein the substi t ut ed

[300&l Zﬁowoélcor rtel% A %e {?ésu&tcﬁﬁg %{%ﬁ%&@{n@%f%; b’lt% ein the
subs ]pyﬁ%ﬁ ofi Ot ©” in@,g%cnf)rg to, Farpde d pyrazol e,
tautomer, or salt a &Ldﬂng t kmbodi ment 150,
wherein the substitute Pyafol e Beepésponds in
structure to Forpyl a 4XVX): \\W 2004/ 087074
PCT/ US2004/ 0096 94 ~\NO N-~ R3A H3 3B I RI
y5 YL 02 C1 ~nI[ 303] Enbodi nent 152 can
be a substi ‘ \autoner or salt according
to Enbodi t 150 mhe‘eL he substituted pyrazole
corresponds in structure t¥ Formula  (XVII.

[301] Embodiment 145 can be a process according to Embodiment 144, wherein the
substituted pyrazole corresponds in structure to the following formula:
—N, O
HN A\ N—<
= CH3
/ N
cl »
~
N

[302] Embodiment 146 can be a process according to Embodiment 140, wherein:

the deprotection comprises converting the nitrogen-protected substituted pyrazole
to the substituted pyrazole in a basic medium, and

the substituted pyrazole corresponds in structure to Formula (XV):

(XV).

[303] Embodiment 147 can be a process according to Embodiment 146, wherein the
substituted pyrazole corresponds in structure to the following formula:



(XVIT1): HNNN-R5 NdO N (XVIIl). [309] Enbodi nent

153 can be a substituted pyrazole, tautoner, or salt
wa@ewasgtiomy to Enbodi ment 152, wherein the subBCT/U81084009659

pyrazol e corresponds in strgcture to the follow ng

formula: HNN/"0 N- CH3 Nd N [310] Enbodinment

154 can be a pharmaceut i on, wherein the

phar maceuti cal conpositi

t herapeutical ly-effegtive

pyrazole, a tauto pf O ubstituted pyrazole, or a
phar maceuti cal | y- ag ) Salt of the substituted
pyrazol e or tautowergcited i myEnbodi ment 1. [311]
Enbodi ment 155 €hn be a pha naégutlcal conposi ti on,

wherein the pharnaceutlcal‘ ohposi tion .conprises a
t herapeutical l y-effective anobunt of a substituted
pyrazole, a tautomer of the substituted pyrazole, or a

(304PaT TG GAL AT BEREARES, sl fo Zmﬂ o HBSH 1 Btk the
depf%%%boaﬁ et 1 SR Bl el bR Re A compos ¢ o%@r

wherein the pharnmaceuti cal conmposition conprises a

t herapeut i cal |l y-effective anount of a substituted WO
1305b g0 ARG THCIGH @3@5@&/%%@93 PYIg50l5, 4 3y {omer o e substtuted
pyrazodetos sreplt of thesabstitgsd pyiszels %WBW@W gy

ph ut ed

b P L SR G AL T

Enmbodi ment 157 cangie—q, phay/mcgutical conposition,

wherein the_ _pharnadeut con@estR’ on conprises a

t herapeuti c® i of a substituted

pyrazole, a,j@utofer of\the substituted pyrazole, or a

pharnaceutﬁ% : #bihd salt of the substituted

pyrazol e orﬁg mer \eci t\bg i n Enbodi nent 55. [314]

Enbodi nment can be Sp&glgrgr maceutical _conposition,

wherei n the (XVIIL); and
R* R* and R*C are independently selected from the group consisting of

hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino, dialkylamino,
alkoxy, or alkoxyalkyl optionally is substituted with one or more
substituents independently selected from the group consisting of halogen,
hydroxy, and cyano; and
one of Y1, Y2 Y3, Y*, and Y° is =C(R")-; and
one of Y', Y2, Y3, Y*, and Y® is =N-; and
three of Y!, Y2, Y2, Y*, and Y° are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,



phar maceuti cal conposition conprises a

t herapeuticall y-effective anobunt of a substituted
w@yeoangioes a tautonmer of the substituted pyrazpCEUSIO4/609659

pharmaceuti cal | y-accept abl-@3salt of the substituted

pyrazole or tautomer recited in Enbodi ment 74. [315]

heterg&%?ﬂhlﬁg% alxﬁg% CAInO8iA ﬂﬁ?&%ﬁﬁﬁﬁ YR HanfTRAS nilaRino,

ereint armacelti ca conposition conprises a

carbctclydwbqnaub,l }m&rb%zcbﬂzﬁmnm melnanmbnnyloalkaxss uﬂ@ﬂmlhﬂe d
rrero he s stlt oIe or a
atkerfi SRk sy PR Al SR ReRUORET | Fue oo

carbd?cXIE@ a@Bnﬁal‘}’ét%Ej?clj?lS C%daﬁﬂ)nbfﬂ aﬁé&?@&ﬁ&iﬂatﬁ@l@ G

Preventing or Treatlng nditions Using the Conpounds
alko:piceibarydylbyninhalok neabrayelylqliedanimy pminasyiéamyl, epigesuifonyl,

to a hod f or tlng or
alkylfl}lgé]tyﬁwhg ﬁ%@%& kto?%nal?lp?/mg%c a%}“n"*’?‘é‘{ ogl cal
alkyle@nballiyPiinbNcagb d83 ORIk i 8n o, alkyliiBeulk @enp@aikghmino,
animal, farm animal, |aboratory animal, zqQo animl, or

alkylaptierpcaely anino thetarery cbilallylamése allw&et%awcwalgﬁléﬁn@:
ntion
carb R ARt S R RS o IO PR
alkoﬂ%Srbﬂiﬁﬂ]h&teﬁﬁbyCl@hﬁhnmb Cuhkylﬁﬁlmsmﬂohyﬂ[ eliky],caltbbﬂylaemrm hydrazinyl,
di ated_condition" refers to any condition

alkyl@wér,agw@agql Fyopachahsraayl WBHEY i ons, "i.e., diseases
and di 591{ §fb§ﬁtutéﬂle WEh 68 cﬂ%ﬁc}i‘gﬂ%ﬁﬁ Fﬁ@ﬁ‘zﬁfy‘ i€ Qﬁ&flﬁﬂemﬁﬁ one
ki nase) plays a role, either by con of p38 ki nase
itsel f, ommotwsub%ummaslep@dmﬂmgﬂmm frem thegtoup cowsigimg of

o L e R S bop g o

Maj or CHRRPNER, c@d, alliiesiodi %dw;qgulﬁﬁy1oau<9ﬁmboalk@syalkyl
exacerbated or secreted in resgonse to p38, woul

t her ef oﬁﬁbomlﬁ@ﬁs lhdf@ro@ﬁdéﬂ ang ﬁ@@CYﬁb’bﬁﬂﬁtXé(dﬂltﬁ/ p38
8 | n ly tend
toﬁb %‘?n fe"? %g{ouﬁ e%cepptgﬁ&uégltoxgcean&n? ol>/ogi cal

condi t| ons that include, but are not limted to: [319]

i nfl anmation; WD 2004/ 087074 PCT/ US2004/ 009659 . - 96
[306} 320]Ermbadimpnt 0 cspdR 2a4bstitashpyBreleairioner o salt according to
Embggioreay ﬂ@%m}tﬂr@p gherﬁubg’atu@d wpyezgletdoriespands in structure to Formula
(XVBsteoarthritis, system c | upus erythemat osus

arthritis, juvenile arthgitis, —ogteoarthritis, and

gouty arthrltls [ 32N n&yr oi matison; [322] pain

(i.e., use ofyg zhe co gesi cs), such as

neur opat hi c pai S .e., use of the

conpounds asR# [ 324] pul nonary disorders

or lung inflamiayig . S adult respiratory

di stress syngwone, puI mé)ﬂa W2 sar coi sosi s, asthmg,

silicosis, and chronic ¥ Ymnary i nfl aR®igry

[307] Embodiment 151 can be a substituted pyrazole, tautomer, or salt according to
Embodiment 150, wherein the substituted pyrazole corresponds in structure to Formula

(XIX):



di sease; [325] cardiovascul ar di seases, such as

at heroscl erosi s, nyocardial infarction (such as
w@omuosipecar di al i nfarction indications), throPrdDEBRN4/009659

congestive heart failure, -@dr-diac reperfusion injury,

and conplications associated with hypertension and/ or

heart failure such_asnascu or gapm damage; [ 326]

car di onyopat hy; [ 327 3 £ i schem ¢ and

hernor r hagi ¢ g3 gke; gl i

i schem a and »

bypass; [SZQWL%epe fusida injury; [330] rena

r eper f usi on iﬁhﬂﬂ?f ﬁ@ﬁl]“brain edema; [332]

neurotrauma mifd brain Y yaun® such as closed head

injury; [333] neurodé%Eﬂérative di sor deggx)[ 334]

central nervous systemdi sorders (these include, for

exanpl e, disorders having an inflamuatory or

stglnﬁ (% @ﬁ{&%&%‘@ﬁﬁﬁl@ﬂi ot S&P fecording to

0850 M EAETIRITE be o SHERRE duoms
Embggmfi%ﬂ eyt BT OYED SO THRAOTE FETIRTEF i T

(XVIHY | pheral neuropathy; [335] liver disease and
nephritis; [336] ga &oﬁhtesp? ai condi tions, such as
i nfl anmat ory bowel di gea¥g—€r ohn\s—pgdi sease,
gastritis, irritaple oyl fre, and ul cerative

colitis; [337]

di seases, such as gastric
ulcer; [338] o i

ases, such as retinitis,
retinopat hi cn as (i abgtic retinopathy),

uvei tis, ocul'ar phot ophghi nongl auconmat ous optic
nerve atrophy, and age- ré¥ated macul akX¥&dkner ati on
(ARMD) (such as ARMD-atrophic fornm; WO 2004/087074
PCT/ US2004/ 009659 -97 [3391 opht hal nol ogi ca

[309F ONdiHH EmeHUSH @ be AlsiRdituted piazéle] @elon®R, or@eM bédording to
EmbDEREAE €58, aFt{cféh mubgtﬁygl{i@w&%\@a@ s ZRdthRurt TR

culari zation OwW ng injury or iInfection),
:muogﬁgﬂ§§¥?o'ental fibroplasia; [340] gl aucoma, such as
P ,

primary open angle gl gpe® & juygeni | e onset
pri mary open-angl e gl aucom® N+Hekure gl aucons,

pseudoexfoliative 2 B yor i Epenic optic
neur opat hy (Al O\ ypertension, Réiger's

syndrone, norna [ gHagicoma, neovascul ar
gl aucomma, ocub § and corticosteroid

[310] Embodiment 154 can be a pharmaceutical composition, wherein the
pharmaceutical composition comprises a therapeutically-effective amount of a substituted
pyrazole, a tautomer of the substituted pyrazole, or a pharmaceutically-acceptable salt of
the substituted pyrazole or tautomer recited in Embodiment 1.

[311] Embodiment 155 can be a pharmaceutical composition, wherein the
pharmaceutical composition comprises a therapeutically-effective amount of a substituted
pyrazole, a tautomer of the substituted pyrazole, or a pharmaceutically-acceptable salt of
the substituted pyrazole or tautomer recited in Embodiment 17.

[31Z] Embodiment 156 can be a pharmaceutical composition, wherein the
pharmaceutical composition comprises a therapeutically-effective amount of a substituted



i nduced gl aucoma; [3411 acute injury to the eye tissue
and ocul ar traumas, such as post-traumatic gl aucom,

WO p@usitorL£ opti c neuropat hy, and central reti nBCT/E81064/§09659
occlusion (CRAG; [342] digabetes; [343] diabetic
nephropathy; [3441 skin-related conditions, such as

aﬁ)?é) hit@fbRer SRS TostiBHEDNSyrafE, R bidh ﬁaaééﬁill@%@ea}]clcgptable salt of
e Sab%%aie&am?% LR Fe 0 TLRRRAN 800 D9E e

as sepsi s, septic shock, gramnegative sepsis,

meni tis ortunistic infections
313 5cnetedlictldare! Psaﬁﬁ%@m&wa&mﬁ%ﬁl togh Sftetpin the
phargaeehiss! gogl@esﬁa% P?/mf”aseééc} DerPRaticArAE e gt f 2 substituted
pyrazla driaamepe I8y substifted pype @amrmhmweéaC%banéB@ble salt of
the sghstitmethparazdadr mgtovess Teditedsn Epdwdimengabgi as due to
infection; [347] influenza; [3481 endotoxic shock;

[ 349] toxi ¢ shock syndrone; [3501 aut oi ni nune disease,
[314puch Easbodiraéit 168 .cahds b phaaeickvivabosinpdditdgr, afticrein the
pharf8dcR6E41@BMposilidh EdmPARR AtB&apiiticany-dffs@hgesnousti6ha atbstituted

yraﬂﬁet; %Q%Bﬁ%f §f th[% 39ekined biRt e, Scﬁla gitRghSseutidnBlacceptable salt of
the s a? le b FAESO%?&'rgm eﬁ@ﬁ f Hhﬂ%ﬁsﬂiSt e€m such as

eﬁ@bnet 0SI S; ol ogi cal ut non-mal i gnant,
condi ti ons, such as hermgl nomas (such as infantile

s R 2L DASAR YR

pharf¥Bd dullBANordpd 5BI0A cORPAbRS Berapélticdil peffeaieaimoumt6Na asbstituted
col or ect al cancer, brain cancer, bone cancer,

pyrazed, erartoater efihe substitvied pwe@aip,acm aavh@@pmeﬁsmlm -acceptable salt of
the sg%él‘fut%g'ﬁ%)azolé g Pau Q%@&tedqﬁ %%hﬁéﬂ%ci%

nomg, gas rorn cancer such as lip
cancer, nouth cancer, esophageal cancer, small bowel
cancer and stonach cancer, colon cancer, |iver
cancer, bl adder cancer, pancreas cancer, ovarian

cancer, cervi 6}5) &%8?% TG LB R ions V% P04/ 087074

PCT/ US2004/ 0 reast —cancer, n- cancer such
as squanus celhk GungponadaPrepetdd hydfice msvenpomst ate

O I ETWE A
condﬁtﬁqh)gdlc%ﬂmﬂaolbééﬁ]coh&l%ﬁﬂ%  mEMER] A5z Ba Ghbn, ct)rEn)pamon

system c l'upus erthr errat osis (S
anlmal farm animal, laboratory animal, zoo animal, or wild animal) having or disposed to

having such a condition.

[317] Some embodiments of this invention are directed to a method for preventing or
treating a p38-mediated condition. As used herein, the term "p38-mediated condition"
refers to any condition (particularly pathological conditions, i.e., diseases and disorders) in
which p38 kinase (particularly p38a kinase) plays a role, either by control of p38 kinase
itself, or by p38 kinase causing another factor to be released, such as, for example, IL-1,
IL-6, or IL-8. A disease state in which, for instance, IL-1 is a major component, and
whose production or action is exacerbated or secreted in response to p38, would therefore
be considered a disorder mediated by p38.

[318] The compounds of this invention generally tend to be useful for treating or
preventing pathological conditions that include, but are not limited to:

[319] inflammation;



[ 359] angi ogenesi s including neoplasia; and [360]
nmetastasis. [361] Sone enbodi nents of this invention
wa@e@4mstoes nati vely (or additionally) directed PECDUS2004/009659
nmet hod for preventing or tydating a TIN—nediated
condition. As used herein, the term "TNF-nedi ated
(320 ONdiathAfs, <h I BeliRa®VardRRd] ey loRAfop@tlea! deA s
pat hol ogi Cal conditions, i.e.. diseases or di sor ers)
osteqarthwhs ,GhistNFe lppmydaemtosus arithrites; juypnidoarthrisis, efteopriritis, and
el.f, or by TNF causi ng anot her nonokine to be
gmﬂ¥ Wid%d, such as, for exanple, IL-1, IL- 6, and/or
[321]L SIwﬁhﬁhﬂ%%@ﬁﬁﬂﬁﬁate in which, for instance, IL-11is
a maj or conponent and whose productlon or action.is
[32Zkx ac enbul.ed uer oldbe pempebiidg ag eg@gm@)atsadrmewmlac pain;

her be c red di SO di ated by TNF.
[3231 362]eff Zrﬁﬂ EES g?}““[‘% pou&l %%S%P 8% |%Beons i ncl ude
[324] nf | uIBbhRN d{sercers orligg rilfirthtiod §lthiak adyls re@pﬁﬂommmess

di sease, graft rejection, nmultiple_ sclerosis,

syndrqueg, GuieoRfrs saeesosia Avtama, siiersis pRd EhreRis Py ey inflammatory
dlsea(s§ ., malaria, nycobacterial infection, neningitis,

‘c.), fever, psoriasis, a car di ovascul ar di sease
[325{e. g. c,ardi@m‘seﬂl&odimmises smmearsfaﬂﬁirmldrasqis; mwoamiial orfgesibn yaich as

heart fal | ure) I sease,
post-gyaGadial TYATCHRY 5&1%08 ﬁv%ega%—wucal%ﬁsw "B?%ﬁa Hifeofprdiac
fﬁp@& C ?%s‘(ﬁﬁ@t 5R2SRONSAS Witk dybBess; o%%ﬁﬂ/ Wihbdtt fail
repe|n ectﬁggeﬁgn epsﬂs and during gh [ ° geptfgum
suchghwad;culdnenm;daawgc, shock, etc.), cacheX| a and
326£N°" ext(ﬁ conditions also include infectious
[ i sedd Y'nfectious diseases include, for

[327EXaNRke, sUBA & iséhenily 6RPBGHEHhaic bwfleet | on,
meni ngitis. Such infectious diseases al so incl ude

[328]” r alischenfi sttorrbraigietherda pndischanip geshimeViqny sardiasporonary
herpes virus, including herpes sinplex virus type-1
a(s V-1), herpes sinplex virus type-2 (HSV-2),

[3208 Yyt orfegamibmnﬁlrﬁCM/) varicella- zoster virus (VZV),
Epstein-Barr virus, human herpesvirus-6 (HHV-6), human

[330her persudl reper fASIOMILT;  hunan her pesvi rus- 8 (HHV- 8)

seu aand rhinotracheitis, anong others. [363]
[331 T%&B@Q{qglzl ctl ose structural horml ogy with TNF-a

[332] al smdarmmnmasnd beaih@etinn) suchnd cleabhsd iglacgh | nduces

simlar bjologic resp nses and binds to the sane
[333¢ | | yteHFode te di3oREEISy nt hesi s of both TNF-a and

[3341’\“: (GnkENE s Qgstétﬁ%&ﬁ&&g (tkié(setlﬁ&uxpf&%ﬁl%@g Qfsbrders having
CT/ US2004/ 0096 compounds of this invention and

an influsnaipey drepepiatic edrepomit), wobdslﬁdchmmet gdiggase, TgFKinson's

gcifically deline her.
disedS RN SRATET DYoo RGO RO} S AT TR YRy T
peripHdfil te@Rphthy) directed to a method for preventing or
treating a cycl ooxygenase- 2-medi ated condition. As

[335lised litesdisease and aeplaitis; " cyclooxygenase 2- medi at ed
[336? ondi { gasf%omtes? neﬁ conélgor?@éu&lo& héu%ﬂlatory bowel disease, Crohn's

disease, gastritis, irritable bowel syndrome, and ulcerative colitis;

[337] ulcerative diseases, such as gastric ulcer;

[338] ophthalmic diseases, such as retinitis, retinopathies (such as diabetic
retinopathy), uveitis, ocular photophobia, nonglaucomatous optic nerve atrophy, and age-

related macular degeneration (ARMD) (such as ARMD-atrophic form);



(particularly pathol ogical conditions, i.e., diseases
and di sorders) in which cycl ooxygenase-2 plays a
w0 od0a/08m74 her by control of cycl ooxygenase-2 iPCEUB2000009659
by cycl ooxygenase-2 causi-gg another factor to be
rel eased. Many cycl ooxygenase-2- nedi ated conditions
330pr € K h&lo£il8 BhditioR duliNe UG lg%l% B, Scula
[ fnfl a%}%ﬂoglngcaotﬂgr ’c‘;c}flooxyg%an se- rrjé%gj at ed ' o
neovelcabartetion, réttaboedyysoGarizetiore(suah as nevvikc8larzatienfollNging injury
. ?,27 ,2%?.]Ig§g%ﬁ%n ?one enbodi ments of particul ar
or Injeghia)e & refiqeen, PGt reated or prevented by the
340]™et NQdls cBfat fich ab PMRAL) GRnGABRY di8@SniaPLATR Vel onset
[ F§66] Iﬁ sgneceﬁbgdinékgg of%ﬁ%iiculg? inte{est, t he
primagyrigichiaogletglamped, ozlpelovengiicoy, pssedopaftivtize shueeing
L hvention conprise rthritis., [(367] In._s '
snter GRS P o AT AR S AP henslns SRR pcrome,
normal 8851RE oluch Vel 8dulab ¥latibemARIchRe $nfimrhitich, ki edttiteyteroid-
~_conprises rheumatoid arthritis. [368] In sone
indueadtglaiovar s of particular interest, the condition
r eat Qr. prev : t, 0, L Sdil 0N
41 oy Bis iy EC s T Sl BB ch L o eRhC
gland@@fid, in@thatic opfich@sdpatiish and oadial r@inat sréay ecclogion (CRAO);
Erevented by the nethods of this invention conprises
[342h cord#hets® condi tion. [370] In sone enmbodiments of
g3partig |€&7 ., the condition treated or
B3 3Erevé%%% Eng ?ggﬁ%bthods of this invention conprises
[344bone skosslatpBaddditioms sk ag piyotisiseerizsmef byyas, dewedtias, keloid
i nterest, th%réo€di ti é)n t.r eateg. or P[event ed by the
formgHpth SO thFU¢ HAPRatioR, SRT PRACEBHPIISSEE™S cel | | ynphoma.
13451 372]viri nPBEAS R THIERWARSuBE adsepRRIdpti® BhockE AR negative
reduci ng the risk of (or delaying) he onset of the
sepsisomdlatiagmeningitis nepporthnistiain fertions,rechdxia/secondary to infection or
.condi tion, .but i redi sposed to havin h
mali gy Rt ecopied AECt T S 8 g Bl Hifrome (ms), amps,
ARCQUIDS felited ERAPISx2PRdunInad, laA@ herpebiPRISSSI Ng, or
eradi cating an existing condition. [373] A wi de
[346Y ar i enyalgtas dae tpoakectel; be used al one or in combination
o adnynhister the pyrazol e conpounds described above.
[347?:or elggﬁ%}szteai t he conpounds nay be adm nistered
[348pr al lsndotoid shealgcul arly (1V), intraperitoneally,

subcut aneously, ~intranuscularly (IM, by inhalation
[349§ pr aytoxicabpel $Xrdragne;t opi cal | y. WO 2004/ 087074

[350 gsré %ﬁgﬁﬁégse,s&& [gng% ¥s. hopRi &ngio\ﬁ né aﬁQﬁ%ﬁHQj@ctions;

I's dpecification is admnistered in an
[351anourionefrésecptionadiseaséspsiichias opt8Bpdibsisse (particul arly
38ce kjnase), TNF (particularly TNF- of), and/or

[352£ycl daﬂi%’ EO¢particul arly cycl ooxygenase-2). The

[3532)r ef efisGdeds Qe Eahleteptoanctelsybias, Bydhag eh&omanpssNd
adm ni stered in single or divided doses) is typicall

[354] r om petilogical, but non-malignant, conditions, such as hemaginomas (such as
infantile hemaginomas), angiofibroma of the nasopharynx, and avascular necrosis of bone;
[355] benign and malignant tumors/neoplasia including cancer, such as colorectal
cancer, brain cancer, bone cancer, epithelial cell-derived neoplasia (epithelial carcinoma)
such as basal cell carcinoma, adenocarcinoma, gastrointestinal cancer such as lip cancer,

mouth cancer, esophageal cancer, small bowel cancer and stomach cancer, colon cancer,

liver cancer, bladder cancer, pancreas cancer, ovarian cancer, cervical cancer, lung cancer,



0. 01 to about 100 ng/ kg, nore preferably from about
0.1 to about 50 ng/kg, and even nore preferably from
W@beuns®76 to about 30 ng/ kg (i.e., ng pyrazol BCT/US2004/009659
conmpound per kg body wei glgR)-. Dosage unit
conpositions may contain such anmounts or submul tiples
t ' ;Q{Eﬁ%g | 3118k € Bsce
breas% E@c%%ﬂkﬁx&gﬁ%ﬁ P%}ﬁasoéfag?ﬂgé ‘%:é{olrrpoun al d\%\/inl I b(reé’ ?ﬁpﬁt eag] ar’
renalpkll calcittomay bnd diesknoawrecadagrs thay pifeet| dpjthelinl gelésstheaughonirihe
4 tinmes). Miltiple doses per day typically may be
bodyysed to increase the total daily dose, if desired.
1356] 375)evkagiiors affecting the preferred dosage regimen
i nclude the type, age, weight, sex, diet, and
(357 ondilyiphoned, stdteaggdicelemphiole; severity of the
at hol ogi cal condi tign,. route of admnistration;
BS@Ehar ﬁ%sg%pgap%ﬁe S 8%‘?% 'ohs, such as the activity,
[359Ef f | @AM gendRRandBGRK ho&ldsta; aa@d t oxi col ogy profiles of
the partrcul ar pyrazol e conpound enpl oyed; whether a
3601 r ug mpdastase: y systemis utilized; and whether the
yra e C | S.1.: 1.0 St : : :
361 EY o eouf SROHALS bR TLRlcR'FL Bt fai A for AoRoRlKg directed
to a BERbO YR preadiing af yreatingel TNF-amsdljattd esrefitiore, Acaseddevdimtiee term

fromthe preferred dosage regi nen se orth _above
"TNY-gedjaterhrongitiose AefCrsdppey ﬁ%rgil%%ryn@a‘éﬂwiaé{i qnyy pathological
condgtg)ﬁlg}.eer. ARLdases. o?‘ri‘ﬁﬁﬂyhgeh%)}in Vi GOTRE ?ﬁﬁs)é’role[‘ cithdr 8¢ @00l of TNF

r conventiona i -inflammatory, such as together
itselfpit by SNErcansisg anathel mookjertade-ralepsed] piches sfor example, IL-1, IL-

n-steroi.dal fi.-infl t d " NSAI Ds™"
LRI T N -
whoéierﬂfb'&lﬁ:ﬁﬁﬁ RE 8SHIni€ Rt MHafed 0 sedrbRAKY RPESR th MINE) WolStherefore

eukotriene B4 ("LTB4") antagonists, and |eukotriene
be congideged ardigorletmpadioled b TMNI bi t ors. Phar maceut i cal

npasi tions ai ni t he. Coppounds_Rr . ' .
362 pueeraros A R fioBR R Sp ELFRALET Y baoia
arthrRIQ R Sihine isca Y PRS rejefien, pltipleneRi@sye Mibsdtjc disease, cancer,

_conprising the substituted %y_r azol es descri bed above
an infgotionsidiseage (¢ gutiaiasias mypohagisTiabinsestionsmeniigitis, etc.), fever,

har ' - a .S al .
por B GRS BB TP S et AR R
hearCfailpey, 4 puimen e iiiNehsd, hgmbhhae, ceagupviondsypierpxic alveolar injury,

conbi nation with one or re, conventi, gqa non- t 8xi C,

radighiqr demageacuigilgse raRRoBptsdBicdhess ser R infieptigisagd sepsis and

i ' gt | i gL { Qhd ia. Such
bt 2 ORI B pOae R k3 Sanaghabg oy s
conditiumsiatsosncldié indentiops disedsen gSuph isfespeusdlisrgsesgaeluds, for example,

vehi cl es, and. adj.uvants sanetinmes being.. collectively .
malarig yp cie WS BHRRE TG et RreoliRsfies S50 intfudk vira
infedih€ shah s NIV Ane{81za W8 and Wetpes Vimﬂgﬁﬁdﬁiﬁg 1h§r%pe§' Bigaplex virus

prefierred conposition depends on the nmethod o .
typeddiI SV 4, tetpes simplEoving wpe-8r{HSV-2), gytomesalpaivas €FMy), varicella-

zost%é/?ﬁ%ﬁu Z?gg&)lsﬁpstgig—%a?rxﬁmjs! ﬁumgnbﬁé/rfe)ésvileg-%r&ﬁl\’/—6), human
herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8), pseudorabies and rhinotracheitis,

QD

among others.
[363] As TNF-R has close structural homology with TNF-« (also known as
cachectin), and because each induces similar biologic responses and binds to the same

cellular receptor, the synthesis of both TNF-o and TNF-( tend to be inhibited by the



Phar maceuti cal Sciences (Mack Publishing Co., Easton,

PA: 1975) (incorporated by reference into this
w@p@giogiocat i on). See al so, Liberman, H A, LacPemEns2004/009659
eds., Pharmaceutical DosagegForns (Marcel Decker, New

York, N Y., 1980) (incorporated by reference into

ndpBliRdsSdra ks flnedtibe RLELELd £d. GO MENL Siqpn
o tI_)Ee phar_mgclzeut ilc:algﬁd E:Hcl)lrgrpo& ?lgﬁgfifelge#rgo eO?leﬁmeéa? of i oprless
specfichlyatgdineaied otherwisé.ni ng a particul ar anount of the
36 ctivs in%r%dient. %y jcally, the %hannaceuticat )
orpoS PP SRoed RS thisdmyexbign araplteragvelydonadditignaply) directed

to afifdtod SBPbEAbAYg & theatifle 32 he i

pyr azol e.b [378]g Srol iao} %osg(élgy%}ﬁ%ﬁasge%}&gggﬁtd éo&ihﬁ%n_ As used
heregig thaiesmr avclonxy geohsed2-medmtedeocantition,’ réfarsdo any sofdition

| e ablets,..pills, powders, and granules. In

af3ty g Balediai it ettt Foradd \Byagh oo
cyclabgygensiiciBplalya E1EitReEL Y0P BEC R0 %@na@éu?.%é@fﬁt Srbyl f

adm ni stered per os, the substitute yrazol es may "be
cyclppxygnasiethequsing ssethes fastos sebe easeh Mang eyclomsigenisosde

: i.c. acids, cell.ulose alk esters, .

medFy Lo s AR L A onf o R Sl Ribfition ana
otheoxydeoxygenisemalisted als6iderd Ixadd 15y OfridR0aPRPUIS: PaRSt No.

é: %uri c acids, gelatin, acacia gum sodium al gi nate,
6’273 SPvi nyl pyrrolidone, and/or polyvinyl alcohol, and
36d1hen tablheted nveni. en
[ ddmi irer Y E%ﬁ@ﬁ 82@%&%@%@%%%’5&?(é?%d?tﬁ%ﬂ/{r%%%q 9 preyented
by tlgomethofly efthischeasienfcommikatinfianmagonay be provi ded in

di spersi on of .the c qund of this invention in
13660 B BFIS RAASERGIS EEPAIPYaantersslythecongi@omyireated or prevented

by tEAREMbESof thRRhRFion 3BFApRLddl Sthritiee dosage forns al so
conprise buffering agents, such as sodiumcitrate,

may ! ) . )
[367dr * melgrsemiciembodiment$ of pariicdatioteadse, the cdriditiorbioeasdor prevented

Tahl . pills. additi.onall y, be prepared with
by theeﬁﬁ(ét?l%@s %ggisilﬂ‘ée_ﬁlofl §9@Pnﬁqscfh?%“%§ Srms for oral
[368pdm Mhsbinatenhddiheltsdeparfi@ilaGX @Rt 8he condition treated or prevented
phar maceuti cal | y- acceptabl e emul sions, sol uti ons,

by theaefhads ofrfbis 18yantips comptisesiasthinas  cont ai ni ng i nert

ilu In the art . Q. ,..water).. Such
[3 69f on gglts?rlng %gmé?lsr%entf%ggpac 6%% 1g%reg8j(t€vgqﬁdét’1onstﬂe@%eda%r prevented
by theah¢thods, ofehislisvdnyibn gompHsRendisigry Edmvesd. ng (e. g.,

weet eni ng), and/ or perfum ng agents. [380]

[370F pyr dRsemgiembaimends o parisiarinterastidhe eomditisndreatadeor prevented

by tHeth&RSdsUFShis infYE @&Hg ises BofE Idsg ns, intranuscul ar

I njections, intrastern I'njections, and infusion.
[371] nj ednabine embodinaamas o fypustidudardnterest, elid doddithinaedaddd & prevented
aquepu 0l.eagi.nous suspensi ons) may be fornul ated
by thﬁ?%%ﬁ%‘?sﬁgﬂ?lﬁ “Pﬁ’gth‘ﬁ EAMPETE %u%lwqm@bpmam e di spersing,
[372)t t ITHG FABRBY SrovaRfHe0f cohdiREaNdidad ] i
PCT/ US2004/ 008659 B S@é@?%@@%ﬁﬂ delaying)
the opgat of thel condlitioh e manumalghatrioee potimve the condittont bundspakdisposed
j 's ..sol uti i, sot oni di. hl ar.i d | utiaon,
o RS s e B0 B R BB el i
suppebsghy, a8 fet fiRSting A8 6kIsARE cottBidt. t ol , fatty acids (e.g.,
ol eic acid), dinethyl acetam de,
[373] A wide variety of methods may be used alone or in combination to administer

the pyrazole compounds described above. For example, the compounds may be
administered orally, intravascularly (IV), intraperitoneally, subcutaneously,

intramuscularly (IM), by inhalation spray, rectally, or topically.



surfactants (e.g., ionic and non-ionic detergents),

and/ or pol yethylene glycols (e.g., PEG 400). [381]
wao-oooagAr4 ons for parenteral adm nistrati on nmaRCT/U82004/009659

exanpl e, be prepared from i1gterile powders or granul es

having one or nore of the carriers materials nentioned
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Creans. [3853, en fornmulated in an ol ntnent, the

admigisteyedizroperiod! a diug Cpmbﬁmlp@nThMythb dosagrpeaiyien agiualy employed
raffi
can TR, BliclEteqRel s Splin Pt Bl i s o
abovengredi ent(s) may be fornulated with, for exanpl e an
oil -in-water cream base. |If deS|red t he aqueous ?
[376bf t Hdiearessnt IasROURES MK OF Yaw! infcgrtherapigpmmagially O cmpletely, in
plac@gp&ﬁ?r%%r{‘ef g\Mo% ﬁl&l-%ﬂ Qﬁllﬂa@%f‘;r §u§h %% Fo%l@ﬁ’iler wﬁﬂ%&tr@ﬁs

ene manni
cyclcsmygeﬂaed: 2 ighiyit@s olon-siedoydal hg{tli-ﬂrfhmghgtoql drugﬂ@‘NﬁAdiDs?)e disease-

t her eof. 386], At roul ati on na ncl
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hpoxg? En RE {dnitdrs) géﬁ&'tﬁéﬂe Bét‘( QLG Qtﬁag%ﬂlé‘@s ‘Aﬁd QukBfriene A4

fected areas. Exanples of such dermal penetration
(“LTéviahpdpkse mbituwes.di met hyl sul f oxi de and rel at ed

anal ogs. [387] Wen the conmpounds of this invention

are adm ni stered by a transdernmal devi ce,

adm ni strati on W Ig;.besassemtéshrdioasi Nng a patch

either of the reservoir and WO 2004/ 087074

PCT/ US2004»0009889 the-Qoapyweis senseedohainis nygeiosr of a

ol i d.mat rix.vani et t agent

[377f s 31311? {nyell boncaésn Lls%illjrgétgfi % %)E%na Z%erllecggr?pogﬁloml for 9
“medit&HERAD StnGHsihp ﬁl@@bst&utﬁ@&%&s ideé@ibbd@bove (including

tautomers of the compounds, and pharmaceutically-acceptable salts of the compounds and

tautomers), and to methods for making pharmaceutical compositions comprising those
compounds in combination with one or more conventional non-toxic, pharmaceutically-

acceptable carriers, diluents, wetting or suspending agents, vehicles, and/or adjuvants (the



active agent perneabl e adhesive, which is in contact

wWth the skin or nmucosa of the recipient. If the
wa@edaougroagent i s absorbed through the skin, a PCT/US2004/009659

controll ed and predeterm neghi -fl ow of the active agent

is adm nistered to the recipient. In the case of
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colle¢tinel yurkdertdaeto amﬂpmmdlﬁcatlm suToauidr enagerial€ it andiﬁEtOéhﬁr\ﬂmW
ad ive s such. as cr e SIO and
ingredgb yldenb et comBortib oy fria B et TR E i
Fonxﬁ'[ﬁt&nlcif\dﬁrgsh@g‘enem dBeusRash, for bagnile FdJRAWOhn E., Remington's
i ngredients in a known nmanner. \Wile the phase ma
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Pharfla®beicabDysagd Hoysls qRltdel DeclesNew fYigek, N.Y . 1980) dacbrporated by
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of alkih@l(s&ﬂldﬁb c¢livlgsesik i hetersetailay @teemp@dnaagrwsmq egpiesmagnesium
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encap%aﬁed fiysenmient RERIEHTALAT N Speh capsplss ghtablsts BrwA @a a

contrg)tflgh @ele%&ggg e\ﬁ{ttlond 5??1‘3? ?)&Mhecﬁﬁtaedl% %i'&hoiatﬁe comPound of this

i Soa 1 soce ear at e ene glyco
1nvel(ihlcﬁﬁlh&1ydﬂfxypm@9hm]hylfoaﬂulyos@Clndh¢ cass«b;ﬁ camyles,r@b]leﬁat acepills, the
decyl oleate i sop rg}gél ‘galmtate but gtatrate
dosage Bmﬂ 3y GPRRRHSE bUEeHhE 28Hite THChAS 58 %‘Fﬂ:ﬂ At finAgnesium
or ca??ﬁﬁrc%erngtre of ’6%0%&’(6”’@%1@@ aH& §elis adﬁﬂ%%@lhnﬁﬁy e tph?biﬁgsd with

one or In conbination depending on the properties
enteriecpatingsl. Al ter nat ively, high nelting point |ipids

uch te s raffln and/ or araffin or

798¢ nerCridateedprts BE5R e huaRteRb i SRl aor e

pharfrﬁ[:edtfé@llﬁﬁ&ceﬁﬂiﬁle@nﬁlﬁ@hé @Blutiend, REspeiGons2 bapd, A6 dligirs
eye drops wherein the conpound of this invention is

containingahere dilemtsepopeerizdsed m the prtdpEe Wetar) i ich CPSIWP@&PWMSO

r.i Si an. ag eous t
may ER RS sl SATE Ssge SRR sSQERRMT S Bink TL R,
swedtéhi )cglw@mpd‘r@hhﬁ@aggmgrom about 0.5 WO 2004/ 087074
PCT/ US2004/ 009659 -104 to about 20% (w w)

[380pr ef ePapnjerd agmigistigipn ipsiydes sHpewaneans %NF@H(O% frgravenous
inj ec?mﬁg,%t?g‘luyscuﬁp ﬁﬂécu%n?, {ﬁ&ﬂté@ﬁl injections, and infusion. Injectable

preparations (e.g., sterile injectable aqueous or oleaginous suspensions) may be formulated

according to the known art using suitable dispersing, wetting agents, and/or suspending



[388] Ot her carrier materials and nodes of
adm ni stration known in the pharmaceutical art may
wab@a/okm7used. |. Definitions [389] The term "BCRYE2004/009659
(al one or in conbination wigh- another tern(s)) neans a
strai ght-or branched-chain saturated hydrocar byl
agents u&%&ehf fenéaﬁ&écf Raterifs HLBRE! o @RImERMNv &R 1MTbut@hddiol, Ringer's
car nd rogen) typically containing from1l to
solut@inpisdtoR sodnimmchlandmmlutlmr blanﬂﬁmd alls ye.g.r @m‘d]?tllo@n(ﬁ@o 434

cielyEgi5h G et T PGy B %gfé ety ittty o

surfaé'{laﬁﬂét(e B, SO ARiBic dXRsR 95 al/oSpiiPethPloRstlivtsle ¥ 8, PEG
I nclude nethyl, ethyl, n- propyl i sopropyl, n-butyl,

400).i sobutyl, sec- butyl tert- butyl pentyl, iso-anyl,
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in th¢ f@mulzltlp@s Emoual adminstraion. diheFRDSREES pwgw@%may bP ﬂbﬁwlﬁed in

vt Bk SR B RO, RL S Lt i,
sesarhé gm Benkol Adubiel, s6diaar dhierid, ama’or Exmup beffesf Thaph may be

su stltuentsmclude ethenl i.n 2-propenyl ;
adjusteds Higissayprey, Vith.asueblgiegigybase 1° 4"%%% adi enSI PEnY

[382]}hbm'ﬁf3 Yoy g%E})gny 15(1% ?x%nﬁb‘ﬁ Ef@férabl ke Cf?d?ﬂ'aboﬂtm to about

e term’ one or iIn conblnalon W th
30% &wiw hiamort eraférably (ian20% (wht); andybven roereiprefiosiisi0-é iail %o

A e AL R P
[383]TD re §u¥>9b§iﬁ‘)lr1|e¥ ererﬁM?adhﬁm@QQ&Hn thay B@Bifegared BlyOfs cxQuss,

nmore typically from2 to about 8 carbon atoms, and
mixisg & cbmpoeni ofithis mwmtl@a With a suitghleonBTitia g EXGPeat %HS solid at

ordmf.v%fns WE{}W%E?UE 188391“33’ era%libﬁten‘&)gxeaglir% tx@%}ﬂ:l] ﬂx%ﬁ&%gyrﬁgﬁ n the

rectun RIHe)EAYS the @Rk, 1SLH&BIeyd?dtipleI{ts3ﬁ121ud&'hfer temiple, such as cocoa butter;
‘carbocyclyl" (alone or in conbination with a{l
syntheéncm(lcg)oy diegn driglycesidesirfalteacidy; apsler pplyethylene glyco s
cycl, I t ic. (i e .
s I g RGP R SRS g e s vi
transdafnydl p)itchyﬂdh(lﬁﬁﬂ‘obl;(d)reﬁsl Hs‘hcésu @dmlmsittcmis fidmigpikalomingnisyation
carbon ring atons r|n atons” are the atons

also H&lﬁﬂ? B gstmele, QOBIGF‘bg‘?JrT‘ tSH’é'ly A YISRLS, PREHEICHPS: 3 cycelic
(3855 UPS e %ﬁ&ﬁrﬁ%ﬂﬂ%k (’gﬁr?é’orﬂ[?oxfi\d§ bP@iEinkéftn may be

ich typ y contal ns rlng at ons.
empE)yaalnwlﬂhs fcmfexa;mp]c siiheg h paraiffigc onn raterahigtible qisimegébase. When

rm% %&8@1 the 8?)% %ﬁgﬁ%@g?@ﬁwy%&o L%?&/Wlth for example, an

oil-ie ¥k @ReRYase. YRIRROS/1DS LA PHALSP A4 LRD6E8 maylidblude, for

cycl ohexadi enyl, and phenyl. A carbocyclyl
exanaple et heast aboiuy 3 @ﬂé;(wvfm) Qf apolghydrisdcahob stch aspyepyene glycol,

butaﬂﬁg:}ﬁ?igg na%g{t&g ﬁéf)l ? ycerof1 %%;eﬂ{ﬁ%t gﬁ%oef r%ld n(u‘} s thereof.

[386] A topical formulation may include a compound which enhances absorption or

penetration of the active ingredient through the skin or other affected areas. Examples of
such dermal penetration enhancers include dimethylsulfoxide and related analogs.
[1287] When the compounds of this invention are administered by a transdermal

device, administration will be accomplished using a patch either of the reservoir and



i ndenyl , isoindenyl, indanyl, bicyclodecanyl,
ant hracenyl, phenant hrene, benzonapht henyl (al so

wh @834 “ phenal enyl "), fluoreneyl, decalinyl PCEOS2004/009659
nor pi nanyl . [393] The terrao3dcycl oal kyl” (alone or in
conbination with another tern(s)) neans a saturated
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nor pi nanyl . [394] The term "cycl oal ky] al kyI (al gne, or
acrylioena@sien nand aplykster paiedt Ade otlxphess)of thegmilsions jof fhis invention

may Bg E&%Sh%{lﬂe n?OW lérgw%y ﬂleﬁ?ﬁ in a%@‘ﬁﬁnen?%n]g FHGR the phase may
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emul%lfl(‘ire} iSQhélﬁd‘%H‘t%%EtﬁE EH aQ?BpﬁiﬁX %ﬁﬂﬁsﬁéﬂ%ﬁlbﬁ H&E‘ bs a stabilizer. It is

l'es o stituents include cyclobutenyl,
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s e SR e b RA0H e b By P o

fat nféﬁé B? e éo%ll%& %ﬁﬁm@%@gmhﬁ@en@ﬁas%mhsn fdrisleleilphspthed phase
hal enyl , and indenyl. [397] In sone instances,

ofthe h@ammneula@ﬁna: dimulsifieroans anmlsion yiabdizarsispitable for use in the

formgt;%og 9 mrese&&n%gmi‘mko%m%{lude ?’wegr? X¢ Sp)%llgé igér%o tear%rl acljc%lol
myntatlye aRdobl, ¥lycefyl moqqystearat&ha{@oﬂlm n@rylrsalmnenmﬁg aﬂhelrsyThe
t he maxi mum nunber of carbon atons in

chousqstfmt@lde atls orftsstor fhsy fopnulapereis baged %aﬁmwﬂlg theglegired

oo U0 e SRR sy
be usedtinl phﬁr&ﬁcemﬁfabaﬂylsiqnl foﬁmmit\mrrslm gerlyrlo?;n Jhie, tBe caainchould
B Al S S 5 Dt
to ax%?cpEﬁka{gé r@ﬁ;} Wb o?f)@ﬁ'e c[n%acﬁ%rs T88aibRI P brRedhel lchaib 3h8RE or

or In ation W|t anot her term(s)) means a
dlbaxrealkyll esterd ise@l assdlbsialdtpatag tovityhstepianypropylere glyeplediester of

oW struct 074 PCT/U
coconohy 005 AR RO Ak BT PAPE ORI g St
2- etlﬁlll'iéal@ﬂ Pifiitate drd0dbnd Gforh@ihel chaif eSgRN for ERh@APR, By bB used.
nbrnation with another tern(s)) neans a
These may be used alone or in combination depending on the properties required.
Alternatively, high melting point lipids such as white soft paraffin and/or liquid paraffin or
other mineral oils may be used. Formulations suitable for topical administration to the eye
also include eye drops wherein the compound of this invention is dissolved or suspended

in suitable carrier, typically comprising an aqueous solvent. The compounds of this

invention are preferably present in such formulations in a concentration of from about 0.5



hydrogen radical, and may be depicted as -H [402] The
term "hydroxy" or "hydroxyl" (alone or in conbination

wWOowRaoh/osaot her tern(s)) nmeans -OH [403] The tRCTUS2004/009659
“hydroxyal kyl" (al one or injgpmbination wth another
tern(s)) nmeans al kyl substituted with one nore

to aBy&rowy T fér 1 5nt| ter ‘§ & forabl
0acorrbl na%vr/%ﬁt} W {eh anot g]ro ter m&gﬂl O%ﬁsgfenmﬂgepre erably
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phaghedcigal bR mHySAdo HBaRg. an oxo radical, and nay be
depi cted as =0. [407] The term "carboxy" or "carboxyl™

(alone or in conmbination with another tern(s)) neans

-C(O-0H, which al so may, icted as: 0 OH [40-0]
The term "ami no" (al one o?i/%lt @frbi nati on with anot her

389 The tefatikyt Ndbone oFh€ cé@bihii PRI %H%éthéxttehﬁ )AL
[t ‘;gn(neh%r in cginbl neilteloon \(;Mthl a#tot her tern( er?\aans 2
Stra

-oyandsdehainserrust bpdooobpsabstitnen (a«n amhsﬁtuent contammg

o PR S 9B S AR08 . o

typitallysfipmtli tb ubext 12ndartash {tahs, We@mot@ty‘gmylﬁ@frﬂ Oo Wb 8 carbon
) .neans an am no substituent wherein

atorgio A SH1L YRS Y1 FRJGH Dooel (RAEOV D RbRabyS. EXAmples of such
subdgﬁ’libnékyrlgﬁl?ﬁgﬁleg‘é@settlﬁﬁuﬁgtoky], W%pgrgaﬁ 185{&% ﬁ%%g{ 1, s% b3y,
tert-butybipaaityl, oso- amylhhaxudtztmtrodtﬂr m's)) means ﬁl fl uorl ne

d t - chl ori ne
3901251 cThe R Blkefy (BentEHneoRagon Nl mopies e means a
straighdio€ Btanél’ﬁ!@ll-&ﬁuﬂﬁ&’dr@&r%%h&#t@@en@éontﬁﬁ;ng 93 dr%rﬁ %ouble bonds

radi cal (which nmay depicted as -

and typigstly Aeom Ao abgut gp cgﬂjogra;tqm nedé typhcaily frpme eo alm:ht 12 carbon

cal being particul arl
atoan E{Eél?nrlglf ty;? gﬁlgj frqtﬁl t&a&o caﬁmrba’cog]ﬁ lilsevleﬂ org pypically
froms?,l bsdboutie RArbbR attdts: MELAAIEY Hshidh dubsBiubRS I?x%gudesethenyl (vinyl);
substituted with one or nore independently sel ecteéd
"Pfﬁ%ﬁna[;; SrPIPRgNYEal-4-Pergdicaxiady-tadienilobiighyln dngenah 3-butenyl;
and @kdeyl1, substituent wherein at |east one hydrogen
radical is replaced with a halogen radical. Were

[391{ her eT}wtenmﬁalkymyia(mmmmm@ﬁfaﬁoﬁ QthametheYtdrii(s)) means a
stralgl?t oxgbranched-c%am hydrocarbyl substituent containing one or more triple bonds
and typically from 2 to about 20 carbon atoms, more typically from 2 to about 12 carbon
atoms, even more typically from 2 to about 8 carbon atoms, and still even more typically
from 2 to about 6 carbon atoms. Examples of such substituents include ethynyl,
1-propynyl, 2-propynyl, decynyl, 1-butynyl, 2-butynyl, 3-butynyl, and 1-pentynyl.

[392] The term “carbocyclyl” (alone or in combination with another term(s)) means a
saturated cyclic (i.e., “cycloalkyl”), partially saturated cyclic (i.e., “cycloalkenyl™), or
completely unsaturated (i.e., “aryl”) hydrocarbyl substituent containing from 3 to 14
carbon ring atoms (“ring atoms” are the atoms bound together to form the ring or rings of
a cyclic substituent). A carbocyclyl may be a single ring, which typically contains from 3
to 6 ring atoms. Examples of such single-ring carbocyclyls include cyclopropanyl,

cyclobutanyl, cyclopentyl, cyclopentenyl, cyclopentadienyl, cyclohexyl, cyclohexenyl,



hal ogens may be the identical or different. Exanples

of hal oal kyl s include chl oronethyl, dichoronethyl,
waledokmogioochl or omet hyl, di chl orof | uoronet hyl,  PCT/US2004/009659
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PCT/ US2004/ 009659 - 108 0 M2 [4131 The term "oxy
[394) a| onEhedtierm ficxsdentkylalicy Brialoine br BEnatitenattoarwiis otheass(s))

) i depi d -0-.
meafly o R e B e SR g R e P SRR b vty il
CYCIWmPﬁﬁTetH}&,fd%Ii)b)ltyﬁﬁéﬂh?l, @9clo§éﬂf§/1h%¥}f$@,ran§Lé%ltoh&%%thryl.

' I I es of such a substituent” | ncfude

.e., -0-alkyl. Exa S t SUDSL]
395kt ok term @EI@}KGHQIP’I(@W? on ifpeasplingtion withp ribernyterm(s)) means

@ Pttt S U BRGSOl e B9 S RhisBrtiets fpetuce
cyclebutényhrgtlopentewyl il Jyclobarenyl.- S- al kyl . For exanpl e,

“methylthio® ig -S-CH3, Oher exanples of alkylthio
[396] HE stEhe jerm garyf’r(é]ogg &r & ¢ahination witly pyathériterm(s)) means an

L LT N -
incluge phemyiotapbthalengl, e jndenplans - C(O) - al kyl . For exanpl e,
897 SRS B L L i b s
(e.g. SRR ATk Fkyriye | YR 2 1KEA, RYLI6AKBRANY dryl, etc.) is indicated by the prefix
“Cx-Cy-*, wherein x is the minimum and y is the maximum number of carbon atoms in the
substituent. Thus, for example, “C;-Cg-alkyl” refers to an alkyl substituent containing
from 1 to 6 carbon atoms. Illustrating further, Cs-Cg-cycloalkyl means a saturated
carbocyclyl containing from 3 to 6 carbon ring atoms.

[398] The term “arylalkyl” (alone or in combination with another term(s)) means
alkyl substituted with aryl.

[399] The term “benzyl” (alone or in combination with another term(s)) means a

methyl radical substituted with phenyl, i.e., the following structure:



propyl car bonyl, butyl carbonyl, pentyl carbonyl, and
hexyl carbonyl. [417] The term "am noal kyl car bonyl "

W@ 20001087004 i n conbi nation with another tern(s)PCT/BZNE009659
-C(O -al kyl -NH2. For exanpl gge - am nonet hyl car bonyl "
may be depicted as: O NH2 [418] The term
"al koxycarbonyl " (alone op in conbination with another
term(s)) neans -C(O-0O afkyl. For exanpl e,

"et hoxycarbonyl " may be eepidted as: OO0 /\CH3 WO
2004/ 087074 PCT/ US2004/ 009659 -109 Exanpl es of ot her
A substituents include
pr opoxycar bonyl ,
and

nmet hoxycar bonyl , et hoxycaf
but oxycar bonyl , pent oxyca
hexyl oxycar bonyl . 1419] "car bocycl yl car bonyl "
(al one or in conbination W h# Other term(s)) neans
-C(O -carbocyclyl. For exanpl’e, "phenyl carbonyl” nay
[40@;]e defihe terth ‘Asnzede” Sicthd @E lowiRe stdiive;

"het erocycl yl carbonyl” (alone or in conbination with
another tern(s)) neans - eterocyclyl. [420] The
term "het erocycl yl al kyl cdyr bony (alone or in
conbi nati on with anot her )) neans

-C(O -al kyl - heterocyclyl The tern

"car bocycl yl oxycar bonyl " grfe or in conbination with

noth ter ne O - Q carbocyclyl. For

(40 xanp tmﬁlhg&a‘?‘%ﬁ? c@ Cﬁ 2%?“6@‘6%?@?@3&’ tggn(spmeans a
hydfogaa}adm dnarrmy&adégmy@ésvifﬂ koxycar bonyl " (al one or

i.n conmbination with another tern(s)) neans

[402]c( o) Thep Wy‘lhé’ér@ixb’é@y &y@roxytdralmmm egmbination with another

£ 1 xycarbonyl may be depicted as: O [423]
ﬂn*ﬁQEF%r hio" or "thia" (alone or in conbination

m
(40334 t h Ehotcharhy@or(ak)l” @aRsor id cbﬁibﬁ%&ﬂ%ﬁr\m%ﬁﬁﬂe} %?ﬁﬁgs)) means
g]&# an, et her substituent wherein a dival ent
alkyl g fuded with Ree morakidrey-t he et her oxygen aton1 Such a

(041405 Thefth R REHE B (LcBthfBuioR il Thoter i) mpgns -NO,.
[4052004/ )5 G “E’ﬁﬂoﬂ@%rﬁﬁ%ﬁﬁ@inaﬁon with another term(s)) means -CN,

which also may be depicted:

Z

f =

[406] The term “keto” (alone or in combination with another term(s)) means an oxo
radical, and may be depicted as =O.
[407] The term “carboxy” or “carboxyl” (alone or in combination with another
term(s)) means -C(O)-OH, which also may be depicted as:

0,

OH

[408] The term “amino” (alone or in combination with another term(s)) means -NH,.

The term “monosubstituted amino” (alone or in combination with another term(s)) means



- 110 [424] The term"thiol" (alone or in conbination

Wi th another tern(s)) neans a sulfhydryl substituent,
wa@pa4msap7be depicted as -SH. [425] The term " seCT/O83004/009659

(al one or in conbination w tdgy.another tern(s)) neans

-S(0O 2-, which also may be depicted as: S Thus, for
an a@XAGTRIStitueal Wiére - y i -

al kyl - S(O) 2- al kyﬁﬂéxq’g#‘pﬁ @g k%%entr%?%lgﬁ Teplaced by 2 ponrhydrogen
Subséltwllt-s@lhff o “dswbstititted emtiie | (alohe de imedolyih stidif witly bnother

eI B TP Bl e bedat e by Gabon Fovna ttigliced by

nonthgtirigs) substibans, whldBBaNideta¢ br @lrgediry be depi cted
427] The term"sul finyl™ or "sul foxido"

as: /7 NH2 | . . ;
[40%al onéhetermphalege Wataneer wi embingidrewith teothsim(sh amsns a

- . j - depjcted as: .0 '~Y. Thus, for
fuogt st ONER o IR ARG Aty P ShFFinEragval sk adpicted as
-Chneansnataldicht S(iDh alak bl deﬁﬁa}éﬂia@ aBhyorioBin@rhdEal (which may be
d al Eyl gﬁl &! nyl groups, i ncl ude nethyl sul finyl, .

ePigteryF s FYPRFRLLY, afliaring sadical pr chlgrine rastksal ssprefempl, with a
. : i, ; " _{alone or in combination
ﬂuoﬁlmﬂf@%hg-r%gﬁ%ﬂéﬁég Ef‘fé]%lgﬁ@#gé“eéﬁ saturated (i.e.,
[410] het eFlryrefin&hidy? tdicapmrthitahd ynbsrdusitab echii the prefix is attached is
b ".p%tfrotﬁycl oal keniyld"g, or  conpletely unsaturated
subspiiuted with g 8r Bargindy arfbsteles &8RP nforexeBkl,
halo@lkyBméghskd ality) GubRHtT® whbleid Sasdst 880 ééheraﬁicﬁlgis ?%p%(r:%d with
IS a heteroatom (i.e., oxygen, nitrogen,~or sulfurj,
a halggemradial.r Bihgrantherp are myrathemendkydrggemdeplaasienith alogens, the

rloBSTEL AL BLAAG B AHR SIS0 Bl RELN YOy
dichRirogtyl; difthoradhl 6B, GadHioto A 8GR oBSy1f e Mosorh @y, T i NG

atons, nore typically from3 to 6 ring atoms, and even
1-broggpethyly Hpesemeing, difugropiethyl.drifneromathd0n4/108iT0dhethyl,

. : Exanpl.es. of single-ri
d1ﬂuﬁﬁ%ﬁ%&@%ﬁg%gﬁgﬂu%%el&%raprgﬁgf fllci‘a(ﬁf}BﬁOByg Iaﬂ%b?p?gﬂuoropropyl.
Hlustretingafiiyttienf haloaiikbxy” thbdne phakpky cabstBudi WMred$ at least one

"t hi of uranyl "), di hydrothi ophenyl,
hydrf)%anrgﬂva]rlétrwl@ﬁﬂq&yﬁ }}aloggp,r@ ¢al| Expmipisprof bplphlkoxy substituents
d

R A MR S R e A i AT
trifluoyoractbédiydfaispl knotvni aaZpbflupronedtiyla0y’y) anddi, t hj-8i fidoroethoxy. Tt
should be recognized that if a substituent is substituted by more than one halogen radical,
those halogen radicals may be identical or different (unless otherwise stated).

[411] The term “carbonyl” (alone or in combination with another term(s)) means
-C(O)-, which also may be depicted as:

O

This term also is intended to encompass a hydrated carbonyl substituent, i.e., -C(OH);-.
[412] The term “aminocarbonyl” (alone or in combination with another term(s))

means ~-C(O)-NH;, which also may be depicted as:



oxat hi ol yl, oxazolyl, isoxazolyl, thiazolyl,
i sot hiazolyl, thiazolinyl, isothiazolinyl,
wao bioapgiordi nyl , isothiazolidinyl, thiodiazolylPCT/US2004/009659
oxat hi azol yl , oxadi azol yl -(lipgcl udi ng
1, 2, 3-oxadi azolyl, 1,2, 4-oxadi azolyl (also known as
"azoxinyl"), 1, 2, 5-oxadi azophyl (also known as
"furazanyl "), or 1, 3, 4-oxadjlazolyl), oxatriazolyl
(including 1,2,3,4-oxatriaz IyI or
1, 2,3, 5- oxatrlazolyl) (i ncl udi ng
1, 2, 3-di oxazol yl, 1,2, @%ﬁi 1, 3, 2-di oxazol ylI,
or 1, 3, 4- dioxazolyl) oxat hi azol yl, oxathi ol yl,
[413})( at hTied @y |“oxj8y aflor ik bdiﬁﬁlﬁﬂid?ﬂwﬁh ZnUEARYh(sPlmeans an ether
yranyl ), ydropyranyl pyridinyl (also Known as
SUbSUH@iﬁE)a d)name;ﬂ@m%ﬁdrasl- -di azi nyl (i ncl uding
sy R R bEpEE EG: RearsiSanlS R porbe temm(9) means an
alkquD}ydT Isﬁbsﬂlyden), . eQ-Opalk Az IBimhlp(e@ lo$ @udh@élubs’@ﬁlent include methoxy
di azi nyl ")), |pera2|n%m_ triazinyl (including
(-O- §His} ieEhoriHy A-DTORIOK Y IRPRSAPO s 1-butoxs, SOt pRgHbufoxy, and
tm$g§D£§|a2|nyl (al so known 1, 2 4-triazinyl), and
v-triazinyl (also known as "1,2, 3-triazinyl")),
[415px azi Hiyd tefm ﬁa:llkyhi]nn@ (dlps &- m)cambm)ahon ith, adrotxa zdrnmyd)) means

-S-a%(yg ' ]gorge%gél:p m%’%;ry?tﬁloﬂr 5%;%—@?]23, p)th ? %%gtﬁg g :v;ﬁ/( Llllli)yfthio substituents
mch(deré@ﬁmw @roﬁ%flt'hﬁp 6@%11&}6 afX heB(y'ltﬁR?( azinyl),

oxazol idinyl’;” i soxaZolidi nyl, "oxat hi azi nyl (including
[4161, 2, SThDdaIm “alkiyleptbooy!” br ZalBamnydt (i@ anyh pombinatemwithyhother

ki B0 PG b SRR B

di azepinyl. [430] A heter@cyclyl alternatively may be
2 or 3 rings fused togethgr, wherein at |east one
such ring contains a hete oaton1§%[a ring atom(i.e.,
ni trogen, oxygen, or substituents
i ncl ude, for exanple, doli zinyl, pyrindinyl,
pyranopyrrolyl, 4H quinolizinyl, purinyl,
Exaﬂﬁplébbhwhbﬂd)ﬂ'aﬂ rebefeﬂdtQﬁ&’da!rKBn[Wéub@tﬂﬁ%ht@‘i'hdlﬁlde meth lcarbonyl
rido[ 3, 4- yridin rIdOéS 2-b] - pyrldlnyy
proppf m@a[vhbstymar%nﬂ menéﬂlgarboalﬁb apd Bexdeahenylay her
xa t
T e e R R O
meafidH0)latkoMNIERS Fdrmhmplba?a?ﬂnnbmemsflcaﬂﬁ;ﬁyﬁ%@ﬁbeﬂd@nﬁéd hs
i ndol eni nyl (al so known a "pseudoindolyl"),
i soi ndazol yl (al so known @s "benzpyrazolyl"),
benzazinyl (|nclud|ng qujjnolinyl (also known as
"1-benzazinyl") or isoqu i nyLNf#l so known as
"2-benzazinyl ")), pht ' . qui noxal i nyl ,
qui nazol i nyl , benzodi a%i nyl (i ncl udi ng cinnolinyl
(al so known as "1, 2-benzodi azi nyl") or qui nazol i nyl
[418] al sdlHertermm “dkoxyml&nblé’r(zbdé azinrgolrﬂt)ir)atiohlewdﬂu) pyatheryérm(s))

rona cmmmnl",.

meau R TGV R-BRy S Ca o “RABRRRENYL L it o5
benzoxazol yl, indoxazingl (also WO 2004/087074
PCT/ US2004/ 009659 - 112||known as "benzi soxazol yl "),
anthrani lyl, benzodi oxol|yl, benzodi oxanyl,
benzoxadlazolyl so known as
"coumaronyl "), i sobé zofuréﬁyl bé%@mthienyl (al so
known as "benzot hi ophenyl " thionaphthenyl", or
"benzot hi of uranyl "), isobenzothienyl (al so




known as "isobenzot hi ophenyl ™, "isothi onapht henyl ™, or
"i sobenzot hi of uranyl "), benzothi azol yl,
wheeanstradi azol yl , benzi m dazol yl, benzotri azedHiU$2004/009659
benzoxazi nyl (including 11@ 2- benzoxazi nyl
1,4, 2-benzoxazinyl, 2,3, 1 -benzoxazinyl, or
) | b ' ' | Uele Mkthoxycarbonyl,
Ea G o R b yearbony
ethoxtyetbahyldpropsogaitnall, bytoxycabdad meptoxyratherdgad,  and
acridjnyl. [4311 The term "2-fused' ring" heterocyclyl
hexyloxyeABOTBA- i n conbi nation with another tern(s)) neans
[419P SatiyeadifkcaRRLYdlchiboRdt (hiBhE 8 inQondidtionatie awyiedr ydrm(s))
containing 2 fused rings. Exanples of 2-fused-ring
mearseCEDPpcarbbypiclyli Fet erdepladohémilerybonybimpnbe Agricted as:
pyranopyrrol yl, 4H—quinobiziny|, puri nyl,
napht hyri di nyl, pyridopyfi dinyl, pteridinyl, indolyl,
i soi ndol yl, indol eni nyl, |li soi ndazol yl, benzazi nyl,
pht hal azi nyl , qui noxal i~y guigazol i nyl

benzodi azi nyl, benzopgranyl ¥ i opyr anyl ,
benzoxazol yl, indoxazi'nyl, nt hran| | yl,
benzodi oxol yl, benzodi oxanyll benzgxadi azol yl

benzof uranyl, isobenzofurany p€nzot hi enyl ,
i sobenzot hi enyl, benzot hi azol yl, benzot hi adi azol y| ,
Simitrelyz fhertertia it srboychdparbenyla edena or ip epmabipatiph ith another term(s))
benzjsoxazi nyl ., and tetrahydroi soquinolinyl. [4321
nwm*ﬁgibzgﬂFmﬁgﬁgpoaryl" (al one or in combination with
[420RN0t MEe thi@ M SdrbeyabdnikyRarboayWtalone ohit @nddyationlwith another
: containing fromb5 to 14 ring atons. A heteroaryl naybe
mﬂnéﬁﬁmﬁ@weC%P}ﬁ@ybhﬁzﬂﬁydﬁLfused rings. Exanples of
et er@ar 8 j i u s i -
2o iR Rt SR ¥Bote FORRSIBMALLRRAL, another
term@)Pmpatis -040)-Oytarb&eyobihEoeekaniphy “phanystiytabond” suytbealspicted
1,3,5-, 1,2,4- or 1,2,3-tiiazinyl, imdazyl, furanyl,
as: t hi ophenyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, 1,2,3-, 1,2,4-, 1,2,5_40r
1, 3, 4-oxadi azol yl and @ sothia 0I9T>\
fused ring substituent $
i sobenzot hi of uranyl, b
purinyl, and ant hrani S renber ed fused
rings such as 1, 2-, © 3- and 2, 1-benzopyronyl,
qui nolinyl, isoquin0linyl, cinnolinyl, quinazolinyl,

[422?1l nd é‘l;lgeét)ggrﬁ ;?%Eﬁ%ﬂl%lgé}g}ﬁé%gﬁpf n(Bl%ﬁgbr in combinatjon with another

/ 5- mrenber ed

het conbi nation wth
term@€)Pdeeis LRONG hikyl-cabos chil k Fbr swdngtle,t phe/latherycarbonyl” may be
heterocyclyl. [4341 The term "heterocycl oal kyl " (al one
depigiediafi conbi nation with another teen(s)) neans a fully
saturated heterocyclyl. W 2004/ 087074
PCT/ US2004/ 009659 (113 [435] In s
enbodi nents, a carbgcyclyl
IS substituted with one or
i ndependently s&l g sisting of
hal ogen, hydroxy&(-0OH) ,Ocyano CN), nitro (-NQ2),
thiol (-SH), carboxy (-C(O-0OH),

[423] The term “thio” or “thia” (alone or in combination with another term(s)) means

f erred
or hetegtocycly

a thiaether substituent, i.e., an ether substituent wherein a divalent sulfur atom is in the
place of the ether oxygen atom. Such a substituent may be depicted as -S-. This, for

example, “alkyl-thio-alkyl” means alkyl-S-alkyl.



amno (-NH2), keto (=0, am nocarbonyl, alkyl,
am noal kyl, carboxyal kyl, al kyl am no,
wa@bdoglosmorynoal kyl , am noal kyl am no, al kyl am nocBeUs2004/009659
am nocar bonyl al kyl , al koxypar bonyl al kyl, al kenyl
al kynyl , al kyl t hi oal kyl , al kyl sul finyl,

| kyhsul N
451 AR om0 ot s

mﬂﬂm@@&hﬁmﬁb@nyhnqHmsbeﬂnmmhdaasSHaIkanoyl "),
[425]2: tg ar bony | th 1\{)((1 Slx}gr? X%’I’klsal k y%%lpﬁ%sgth anohl%%‘(}/e%'(sgp%gns

-S(O?ZL K%warsmwwd@ lctdaiq; car boxyal koxy,
Ikoxycarbonylalkoxy, car bocycl yl

car bocycl yl ani nocar bonyl ,Qgar, ocyclylan1noa|ky|,
car bocycl yl al koxy, carbocy | oxyal kyl ,

car bocycl yl al koxyal kyl , /9}5 cy IyIthloaIkyI,

car bocycl yl sul finyl al ky h& Qggym yl sul f onyl al kyl ,
car bocycl yl al kyl, carbocycl yl oxy, carbocyclylthio,

Thusg gqr,rgzgg%lgl 1 %{(ﬁy lug;pﬂ(ﬁlk}?lg g%é lﬁ%lp’ﬁg@gﬁgﬁ’% gzﬁa[rw%les of typically
pref&ﬁﬁ%%@ﬁﬂl%hgﬂuggﬂﬁéms GRIRRGYShYk@lkdHl, ethylsulfonyl, and

carb ar bonyl oxy, carbocyclyl oxycar bonyl,
pnmyhuM@u&clylalkoxycarbonyl

[426f: g{ g %é?tﬁﬁlyﬁr(g@gg 6L &%cir{}l?matmn with another term(s))

mea%@ﬁﬂ@ﬁ)"@lﬁbl@é‘ﬂsdﬂﬁﬁx%fde picieal ag! |

car bocycl yl oxyal kyl t |ocarboc cIyI het erocycl yl ,
heterocyclylan1nocarbony| erocyclylaninoalkyl,
het er ocycl yl al koxy, heteﬁ% cl yl oxyal kyl ,
het er ocycl yl al koxyal ky|§gbeier\ocyc| yl t hi oal kyl ,
het er ocycl yl sul finyl al k het @tacycl yl sul f onyl al kyl ,
heterocyclylalkyl het er cyclyloxy, het er ocycl yl t hi o,

[427E2: S: ocycqlr%: g}ll %}/ I’hl n%llf% te[,gﬁﬁg gl%ngggﬁ)@baﬁi)gpmhn%{other
term iﬁ%&‘fsy@k #C@hféﬁ%ﬂo maEEdRENEd ¥d:al Kyl car bonyl

erocyclyl oxycar bonyl”, heterocycl yl car bonyl oxy,
heterocyclylalkoxycarbonyl
heterocyclyloxyalkoxyhetero ycIyI
heterocyclylthloalkylthlohe roc cIyI
het er ocycl yl t hi oal koxyh r05?2§¥ and
heterocyclyloxyalkylthl etero cIyI [436] In sone

preferred enbodi nents, a carbocyclyl or heterocyclyl
Thu§)@bit éxaalple “h&ylsaub@tdlltyl’t’ ed“alkylbulmeadatkyibmeans alkyl-S(O)-alkyl.

substituents independently Iec t h oup
TypisRE Pt Aoy BhogERPs e bR o
nocar bonyl, Ci-C6-al kyl,
mﬂfﬁ%ﬁﬂgﬁégm%%k9§ﬂﬁﬁgiketo carboxy Cl1- Co6- aIkyI
[428T1- C6Tlad feyth a‘hetamcyclgm (@®nabkin comiipat@n \osh andiyer term(s)) means

a satg}:ﬁt?fgégr, bg%{oclglo%g]y]gf W& ally saglralﬁgcli ?m n%gt%fobcgfagalkenyl”) or

O a Kﬁfhtl%?coﬁﬁnrﬂh gfthl of 3 to 14
o ﬁ%“‘géa!ﬁ%ﬁfw%%ﬁg&ﬁﬂf?h? o- C1- 6. al k |g of3to 14 ring

aton@1 -Ad0least ky¢ efithe mmglatonglls.ad:@iqpa@msﬁgpf, prwgengntro gen, or sulfur),

w1th]?é% rﬁl%v%gd}r\g&%?;ps Eeaﬁié‘ u<|=r ! n‘}fy %géa%g;)%ﬂ}% grpup consisting of

carbBi 14280 QA OLR6 B suifak4 Cl CB al kyl thi o,
car boxy-d - aIkyIthlo Cl1- Co6- alkylcarbo yl .,
[429%1 - @A&e@@%@bﬂ S hg(a),smglg;gngewgqc é}@cally contains from 3 to 7 ring

a’con%1 e }lplfo XY XY dohn $%6 BloS atorted of8 e ALKREYERPRADY S to 6 ring atoms.



Cl - C6- al koxycar bonyl - C1- C6- al koxy,
Cl- C6- al koxy-Cl - C6-al kyl t hi o,
W@0@8sArkoxycar bonyl - C1- C6- al kyl t hi o, PCT/US2004/009659
car boxy- Cl1- C6- al koxy, 111 -
C1- C6- al koxycar bonyl - C1- C6- al koxy, aryl,
Exadipiésad i
ar}ﬂy %&ﬁhgg}@(ﬁﬁoc&?y 1%@@1’11%1&6(}(@&3%@1 tetradydrofurnayl,

thloah«wyl @smoamw ych@mr@syl é)L &mlydrotlabphdriyi eetEhy@tiabitynyl,
PYH%E% %%lf o0 p}g&},‘? ny?aq ogggl éﬁ%ﬁi Fyi,l 135%1(%6}0%}1 klmlldazohnyl

imiddzplidigdL, @ra@bﬂyl/ |ﬁyﬁz@llnﬁry§r§iﬂlﬂ%yl tn]azon?fl tetrazolyl, dithiolyl,
aryl -Cl - Kyl'am no,” " aryl car boh

0z iaﬁ?%lb”c QK@@WJ 130W91Y-I @la@ﬁyhllmlaaﬂjdoﬁydu,ohnyl isothiazolinyl,

L TR e A —

1,2 a-roythdlhzdyICl ZQﬁoﬁdd{adolﬁ |(z£l§U Mlown as “azoximyl”), 1,2,5-oxadiazolyl (also
aryl t hi o- Cl- C6- al koxyary
kﬂO‘é(w*P‘ oQVaZ@PYbb Oa|1k%aﬂ10ﬁacwo}yl) oxgiytazell @yqzludmgdl,mmwmtnazolyl

or 1373 SSR RO, KAl 9T PRIV oot gy

1,3 zylmmmu,«y lor 1;3L4-maid1;a)gmah1@6w cbgaltluolyp )tﬁhthﬂﬂkﬁ&l pyranyl
cycl gal kyl sul finyl -Cl- C6-

.(mch.{ag}&)]a%‘lmanyL i %man@} @@y%qolgy][anyl pyridinyl (also known as
amﬁMﬂ %}Jelﬁ)ﬂ ny@ dl%nﬁl(h%ludﬁfgyﬁr@s%%%a@%%l kn%)év‘fll R l§ych1£121n ),

cycl oal kyl - C1- Co-al kyl t
pyrigydinpldpleg (known@s 4B kdidamnylh or “pycinidghl), lqup@mthm Ya\l@:mtrmvn as

T e LR

“1 3§5yﬁ~la2ﬁh|yl<’})| asiia&@y. al‘s@ﬂdﬁ@@hhoﬁﬂmazﬂﬁ Ghast ¥1|a yl ('aLso Ik.nown as
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[433] The term “heterocyclylalkyl” (alone or in combination with another term(s))
means alkyl substituted with a heterocyclyl.
[434] The term “heterocycloalkyl” (alone or in combination with another term(s))

means a fully saturated heterocyclyl.
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—C1m6ra%kd)gyl, aYﬂlmmrdXQera% ﬁlk&Bbycl&MEyl 1C§- Cs alkoxy-C;-Cg-alkyl,

evelonlfy] Rl bl PETEE GBI Ty
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cyclodiba]-Ci{RAlkylthia, sgdbdhy]anah@aiydoalkb’ﬂ-%]cs aﬂq{?}ﬂammo

exelppty BTy Fatioo. SRR KPR b SopIPRRY L Co-aliStoatbony.
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heteroarylthio-C;-Ce-alkyl, heteroarylsulfinyl-C;-Cs-alkyl, heteroarylsulfonyl-C;-Cs-alkyl,
heteroaryl-C-Cg-alkyl, heteroaryloxy, heteroarylthio, heteroaryl-C;-Cg-alkylthio,
heteroarylamino, heteroaryl-C;-Cg-alkylamino, heteroarylcarbonylamino,
heteroar/ylcarbonyl, heteroaryl-C;-Cg-alkylcarbonyl, heteroaryloxycarbonyl,
heteroarylcarbonyloxy, and heteroaryl-C;-C¢-alkoxycarbonyl. Here, any substitutable
carbon optionally is substituted with one or more halogen. In addition, the cycloalkyl,
aryl, and heteroaryl typically have 3 to 6 ring atoms, and more typically 5 or 6 ring atoms.
[437] In some preferred embodiments, a carbocyclyl or heterocyclyl optionally is
substituted with one or more substituents independently selected from the group consisting
of halogen, hydroxy, carboxy, keto, alkyl, alkoxy, alkoxyalkyl, alkylcarbonyl (also known
as “alkanoyl”), aryl, arylalkyl, arylalkoxy, arylalkoxyalkyl, arylalkoxycarbonyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, cycloalkylalkoxyalkyl, and
cycloalkylalkoxycarbonyl.
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[441] In some preferred embodiments, a carbocyclyl or heterocyclyl optionally is
substituted with up to three substituents independently selected from the group consisting
of halogen, nitro, alkyl, haloalkyl, alkoxy, haloalkoxy, and amino.

[442] In some preferred embodiments, a carbocyclyl or heterocyclyl optionally is
substituted with up to three substituents independently selected from the group consisting
of halogen, nitro, C;-Cs-alkyl, halo-Cy-Cs-alkyl, C;-Cs-alkoxy, halo-C;-Cs-alkoxy, and
amino.

[443] In some preferred embodiments, a carbocyclyl or heterocyclyl optionally is
substituted with up to three substituents independently selected from the group consisting
of halogen, alkyl, haloalkyl, alkoxy, and haloalkoxy.

[444] In some preferred embodiments, a carbocyclyl or heterocyclyl optionally is
substituted with up to three substituents independently selected from the group consisting
of halogen, C;-Cs-alkyl, halo-C;-Cs-alkyl, Ci-Cs-alkoxy, and halo-C;-Ce-alkoxy.

[445] A substituent is “substitutable” if it comprises at least one carbon or nifrogen
atom that is bonded to one or more hydrogen atoms. Thus, for example, hydrogen,

halogen, and cyano do not fall within this definition.



[481] This reaction was conducted in a jacketed, 49 L

reactor equipped with a retreat curve agitator,
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reactor was charged w th-diet-butyl dicarbonate (1)

in tetrahydrofuran ("THF") (75% 4.674 Kg, 16.06 nol)
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acti1on Sunmar equi v

may ()k gigthamﬂ)e@t d&hﬁﬁitﬂityd eg(2ykybstialtedrelf a(shh)stituﬁmlmdﬂsdnb&i) as being
218.25 1,01 4.674 16.06 3 5:1 :
optiopahy éuwa%%wgh U 30 4 pasicglas g bir L 30p Ty gepggn padicals, that

subst‘ft@t C}H&dbe( éthet %16 ot s&bsgglt&i %9 @) Jsﬁbﬁ@ut@d Q?QJF 3% ;.‘1512( partlcular

uct” MV equiv. W noles density vol uné g/ nL
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deschbdd asbalﬁéi’é%&?[ Qﬁt’f&ﬂa)ly %uﬁsﬁuﬂé@ﬁith%gsé 32roﬁ4ry|@lfdgemr9ddbéls Yhen
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up to %1(1% F%}E]:aﬁgé l}%gr%%eg ra%thTs(e{s ti?éJ ﬁeqé%%%ﬁ ngéﬂ‘t)sm%'e{b'l%&'lﬁb%s To
illustrate, tetrazolyl (which has only one substitutable position) would be optionally
substituted with up to one non-hydrogen radical. To illustrate further, if an amino nitrogen
is described as being optionally substituted with up to 2 non-hydrogen radicals, then a
primary amino nitrogen will be optionally substituted with up to 2 non-hydrogen radicals,
whereas a secondary amino nitrogen will be optionally substituted with up to only 1 non-
hydrogen radical.
[448] The terms “substituent” and “radical” are interchangeable.
[449] A prefix attached to a multi-component substituent only applies to the first
component. To illustrate, the term “alkylcycloalkyl” contains two components: alkyl and
cycloalkyl. Thus, the C;-C¢- prefix on C;-Cs-alkylcycloalkyl means that the alkyl
component of the alkylcycloalkyl contains from 1 to 6 carbon atoms; the C;-Cs- prefix
does not describe the cycloalkyl component. To illustrate further, the prefix “halo” on
haloalkoxyalkyl indicates that only the alkoxy component of the alkoxyalkyl substituent is
substituted with one or more halogen radicals. If halogen substitution may alternatively or
additionally occur on the alkyl component, the substituent would instead be described as

“halogen-substituted alkoxyalkyl” rather than “haloalkoxyalkyl.” And finally, if the
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e maintaining the reaction mxture at bel ow 3
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[454¢ hl oride” sabibukytab9®y1Kg, 3.87 nol) was charged to
the reactor. The resulting m xture was stirred for 30

[455ﬂn nut‘@C’Afst%ﬁﬂhlaﬂobéwqwchlh@de m xture to stand for 30

nut. Lh 2par at ed. The THE was
HSGTermvé%BU }s§1m§?l#e or Clﬁysei pﬁaﬁ‘é? 9" ayer by slowy
[4571 ai si Wlbaﬁmhﬁ@[ﬁnﬁjpgﬁdme under vacuum (200 tort)
until _the tenperature reached 60-65C using a

[458&“ stl @Mﬁ (l)fhdlﬁ}sfﬁéil@W§mldﬁ1e final concentrate was in
he f m’}%ﬁ This oil and toluene (12.22
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[460] esul‘tDS@’ widxfferestialasarsiing ¢abatiradtry.oom t enper ature for
15 m putes,. Afterward, water (4.01 kg, 222.5 nol) was

[461} 4ged eﬂB“’tHéeﬂ%%{elFBTr and stirring was continued for

[462fD adqlpatouroﬂlallsﬁgurrgr%qlgss at roomtenperature. The
reactor contents were allowed to stand for 60

[463i nut‘&ﬁCl”Thbychqdémwcsactléyer was then separated. The

gam c layer) was then used as

[464ﬁs toq% béllsgprph%qu zone in Part C. Table 2

[465Reactdiar @émaﬁ%tﬁ@wateﬂaéteﬁuﬁmcﬁrdceér&ﬂ@% RYIK Y] PMher method.
kg) nol es densnt(;i{l g/ m.) volunme (L) potassium

[466] - but'dpAeistithivm diisoprapylapgdg7. 54 0. 902 23. 3
[467] “LiHMDS?” is lithium hexamethyldisilazide.

[468] “mCPBA” is 3-chloroperbenzoic acid.

[469] “min” is minute or minutes.

[470] “MW” is molecular weight.

[471] “NaH” is sodium hydride.
[472] “NaOH” is sodium hydroxide.



in THE (209 conpound (3) 257.3 1.00 3.99 15.51 1.034
3.86 conmpound (4) 94.11 1.05 1.53 16.27 1.031 1.48 WO
wWQRe40987074 PCT/ US2004/ 009659 -121 nateri al SPGRNIS2004/009659

equiv. wt (kg) noles densityigg/ ) volunme (L) 33%
acetic acid 60.05 2.40 6.71 36.88 1.049 6.4 solution
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[471}4- pl FVEFAdYsJﬁnﬂﬁoﬁoﬁc&Wdciﬂ dyl ) - 1- et hanone
4-pi peridyl)-2- (4 yrimdyl)-1- ethanone
[473(6 toI uBHEsEﬁtﬁ@ﬂw tazone [ 483]

o S 50 ek TR L U0,

samnme reactor The resulting mxture was heated to 70C
whil e being stirred and maintained at this tenperature
for 2 hours. The reacti dFXAMBEEY e was then refl uxed

N e e N

sture tr erwar
remaind ¢nnfehisaisschosoiledd ahp V\&@ These xamplssursdiransd totthepreparation of
0C for 12 hours. The resulting

a Pag%%“u?atd@/ RuEHS a@@ GPmaekl%&{Jé ﬁggézxmeml)e? -($-winergyR-4a(4-
pynﬁh&h?l) j {4- &ﬁoroghafg%yraﬂ?ﬁ) W 2 SAKCOMBSTIER Hash %WCVGI‘ can

t ol uene
prepare other compounds (and salts thereof) falling within the scope of Formula I above

by applying the general principles illustrated in this example and other portions of the this
specification alone or in combination with existing knowledge in the art. Existing
knowledge in the art includes, for example, PCT Publication No. WO 00/31063

(incorporated herein by reference).

Example 1. Preparation of N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-(4-pyrimidinyl)-3-
(4-chlorophenyl)pyrazole
Part A. Preparation of ethyl N-(t-butoxycarbonyl)isonipecotate (3):

O
O
H,C EtO
3 #\ /k’CH3 O-CH,CH; —» JKQ\I o. CH,
b CH,
O H;C
(1) (2) 3)
di-t-butyl dicarbonate ethyl ethyl
isonipecotate N-(t-butoxycarbonyl)
isonipecotate
[481] This reaction was conducted in a jacketed, 49 L reactor equipped with a retreat

curve agitator, nitrogen purge system, and condenser system. The reactor was charged

with di-t-butyl dicarbonate (1) in tetrahydrofuran (“THF”) (75%, 4.674 Kg, 16.06 mol)



41.13 mol, O to 5C), followed by ethyl acetate (3.95
Kg, 44.83 nmol, 0 to 5C). After the cake was dried on

wa b@4Poslover for 2 hours, and then transferred POI/ES2004/009659
vacuum oven at 40C for at-jmwast 4 hour. This yielded
5.15 Kg (70% of a light yellow solid. The

andV\D 2804/ 087874 P /US%&g&?Oég%%gé{@ﬁléa %%Q%Feytov@tgaﬁ}l

isonRegotaico?) SufithKy, 090 Rahtws cﬂnat@d ittt rvddtequhile maintaining the

e TG BT LA 1o E R () e
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mixtpet wae then)coolsdpo 0Kd TR THF@V&thérﬂ.teﬁﬁ))ve(i By gac)uumslsﬁnanon until
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pyrimdin-4-yl-1H pyrazol - }p| eri di ne-1|-carboxyl at
protécte@ythym@llps@tatsz%\?@sc% 3% Nc3 NN--{-CH3 P
+ NCH3 OCCH3 d N NOYICHCHSCI N 3 (7) (8) (9
N (t-butoxycarbonyl)-1- 4-chl orobenzoyl tert-butyl
4-{5-(4-chl orophenyl)-1- Table1l
(4-piperidyl)-2-(4-pyrimdyl)-I- chloride
[ (4- met hyl phenyl ) &?Pﬁf&wﬂm&lwﬁaﬁgﬂém

By&rl?ér% ﬁfkﬁszl OWI-F g”azol W@‘S‘/‘F”i p| per| ety (g/mL)| volume

- car boxyl at e [ 484] Th| s rleactiop was cgnducted in jthglL)

cam 1 ackat ad 40 I reactlor egu nnnrl witt-h
lllll \.t

. a retreat |
COWQ(QQG@%{)OWS%terl iHg pf®g4 hi 16-86en punog%wsystem5-12
&R}a THIEISET Ayt m4.g” 3 5FC o6 TS e g ged—¢ 19
S tH o e

[rogeh at roomtenperature cl ean, “dry

caapsard @ps | thenl ¢haromed wisbh | hes. by diazonea07) 2.45
red-as shown iln Partl C (2 77 Kg 3 85 nml)

di met hyI am nopyr| d| ne (" DVAP" ) (O. 0715 Kg, O. 585 nol ),

t ebfo‘ﬂuy ‘t” otfur dMWJ' 'étlllli‘r/}U’ wt moles density volume
(kg) (g/mL) (L)

compound (3) 257.33 | (1.00) | (4.092) | (15.90)

The numbers in parenthesis in the above table are theoretical..

Part B. Preparation of the N-(t-butoxycarbonyl)-1-(4-piperidyl)-2-(4-pyrimidyl)-1-
ethanone (5).

o o)
Eto)j\O CH; CH
CH. —_— N, Oy -3
N O + SN SN W -cH
CHj, | | . 3
\g/ CH, / N O CH
®3) @ ®)
ethyl methyl N-(t-butoxycarbonyl)-1-
N-(t-butoxycarbonyl) pyrimidine (4-piperidyl)-2-
isonipecotate (4-pyrimidyl)-1-ethanone
[482] This reaction was conducted in the same jacketed, 49 L reactor equipped with

retreat curve agitator, nitrogen purge system, bottom valve for removal of a lower portion

of the contents, and Dean-Stark trap and condenser system. The reactor was first purged



173.04 nol), and triethylamne (0.829 Kg, 8.19 nol).
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afterpriesds, threeBegprotestadr atiad 1$ompe@ot@ter@mp@pa@d@§ shpren iy Partyy 3.9
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22% Mo
for 3r}@é}%ﬁa‘g’ﬁhi% DoiPR RAME Ao C (418 (POPIGUIES b gCa0TontERts was
then ?1#1(!1‘&{8 L0 ?{1{? Hf% Oy Ak 6t ﬂﬁ%ﬁﬁ@raﬁﬁ’@ FoPOHERY Subsequently,
phases were a

to separ ate. e aqueous phase was
33%ragentsdcéticomid bautidroft BnkK gf 3G $femobaedsahargd to Fh@mmtlen

e (1:1 (val:vol); 22.16 dded. t
i P A B Lo G U BTS e € S0 Qs Thg feguitng
mixtufStdk 8O Flgnﬁ'ﬂeé( Gl 8s NRvedlth %ﬁaﬁ&i 81090 RinuRRUT Bhe dfiRoeOlayElSvas
were frltered (4 mcron filter cloth), washed wth

thenlséwmd eAﬂ(eﬂwa]rd oombnivot ghlorideswlution @6 e, 8 weles charged

r 2 Th
o i, sl e St Shf OGRS
mlxt)flk@tb%@cﬂld%otg@ Kant€4 tife Mhe@fs laye IWa@SsepaTkled c Uhe TR Wwis emoved
of the protected pyrazole internediate (9) was 99 0%

frony ty orgeaicyiemainima kiver iy stewkbt iasineshimbaic} trgperpayg upsler vacuum

(200?%?&51&' tlﬂelivw 11 %%at%rﬁngﬁ (h%ggg_?ggg §§111g %r}gétf}};méﬁ ggﬁﬁatus The final

condeﬁtratahmri@iwtaﬁnzzaﬂ AmBe: &8 s 61 ahd $olﬁéneq1889 qu,a, 102 6 mol)
(THF). compound (8) 175.01 1.25 1,28 7.31 1 377
werg ¢qualingd Jélrﬁhﬁ Eeapr, arg the vpguling pejxre gapstimyl 4t r‘?L‘Z-m t?‘%&j““fe

for lzk'dm&g)?és% i %gi %{% %Ag gl;é 0%2057191§i58»6% aglagd? tdRAE kHoRR, and

stirring was continued for an additional 30 minutes at room temperature. The reactor

contents were allowed to stand for 60 minutes. The aqueous layer was then separated.
The top layer (i.e., the organic layer) was then used as is to prepare the hydrazone in Part
C.

Table 2
Reaction Summary for Part B
materials MW | equiv. | wt (kg)| moles |density (g/mL)|volume (L)
potassium t-butoxide| 112.2 | 2.42 | 21.06 37.54 0.902 233
in THF (20%)
compound (3) 2573 1.00 3.99 15.51 1.034 3.86
compound (4) 94.11 1.05 1.53 16.27 1.031 1.48




22% NHACL 53.49 3.5 18.47 4.62 | PA-water 22.16

anti-sol vent WO 2004/ 087074 PCT/ US2004/ 009659 -124
woredoensAr4 MV equi v. wt (Kg) nol es density vol uPET/US2004/009659
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chiotide polpgon dyl ) - 4- ((4- pyrijm din

thyvlnhenvl)sul fonvll -4-

3- (tq]_uglpﬁ orophquyiﬂy;gg@ 21222 | 1326 0.865 14.1

yrina ruulcryl P |
SI perl{al ne- 1; clégr' oxy?%i?gor ‘I‘ﬁ%ly f pl ?%%Msng di dW¥%sionf 401
describes two variations of this reaction: A First
Variation [4851 In the first variation, the above
Part gadtrersiatioaso fdbmbiué butpxyparberyls hé#-DirecikleD kt(4-pgrimidyl)-1-
th a treat curve agitator,
ethanS?eC]%%lugn%gul@&ﬁgh azor ‘ng punp. The reactor was
charged vvlth t he protected pyrazol e imC diate (9)
prepared as shown in Part D (5.0 Kg, 8. nel ) and
t ol uene (10.0 kg, 108.5 nol). After |n|t|at}h§ﬂ@
stlr ring, 37% HA (6.64 Kg, 67.4 mol) was a

tes via a punp. Inngg gas evol utifon
e a H3ncrease m 2. %%Fto 28. 4C MO
o sg'rv thése3{3ared N O\FC3H3

Hs;C
®) (6) (M
N-(t-butoxycarbonyl)-1- tosylhydrazide N-(t-butoxycarbonyl)-1-
(4-piperidy)-2-(4-pyrimidy1)-1-ethanone (4-piperidyl)-2-(4-pyrimidyl)-1-

ethanone p-toluenesulfonyl hydrazone
[483] Toluenesulfonylhydrazide (6) (2.6 Kg, 13.96 mol) was combined with the
reaction mixture from Part B in the same reactor. The resulting mixture was heated to
70°C while being stirred and maintained at this temperature for 2 hours. The reaction
mixture was then refluxed at 70°C under reduced pressure (200 torr) using the Dean-Stark
moisture trap for 1 hour. Afterward, the mixture was cooled to 0°C over 1.5 hours, and
then maintained at 0°C for at least 12 hours. The resulting solids were collected using a
filter (using a 4 micron filter cloth). The wet cake was then washed with toluene (3.79 Kg,
41.13 mol, 0 to 5°C), followed by ethyl acetate (3.95 Kg, 44.83 mol, 0 to 5°C). After the
cake was dried on the filter for 2 hours, and then transferred to a vacuum oven at 40°C for
at least 4 hour. This yielded 5.15 Kg (70%) of a light yellow solid. The concentration of
hydrazone (7) was 99.2% (by weight).



within 10 m nutes. The tenperature was naintai ned at
20C for 1.0 hour. Afterward, water (20 Kg, 1110 nol)
woemsasiwed, and the resulting mxture was stirPEOUSIIN/009659

20 minutes. The organi c am2k aqueous phases were then
separated, and the aqueous phase was introduced back
into the reactor. The reagile 3was then additionally
charged with 6 N WO 2004/ 087074 PCT/ US2004/ 009659

-125 NaOH (10 0 K@ﬁaCﬁOnﬁum?erOaPalernp over 30

Wé?%f%#f.”” IR R T ore] Sies ER g @

F13Ps6.0 NG 66, | aPgot Nenshgl d at that
rtr!pera ure for an additional 2 hours.| Subsequent]y

77

th@luemext urg 9&ais4ciod.68 {o0323C| TPAd3so] i dsO.ker e 4.33
—filtered \tha4m're$eﬂii!ter£+e%ﬁ—~wamm h—
- gdybeiersd wdt 88103 X288 kgy-23 d4ﬁ'r813-d[| ed” 45 438
mnutes; T e, untif a constant weight (LON< 50 %

was observed. The resulting cake was introduced into
t Rropgact or,| alfeing| eqhivh | e EtONi tidlbe (dk ﬁ§1ll.(g][g/m'[l) wlume (L)

m xture was lheatedi to reflux. nd—t henl-raint At
AT 170 MITI\’U TAL

qo@flllqu)}df?)orrrl47i3&?r (SQB)S(M@@KHI y(15t5nlé mi Xture was
The FGROS8 mhrtTBET a0 By e e e o T i g e

mcron filter cloth, washed with acetonitrile (15
dried in a vacuum oven at

Kg), an for hour

Part(If prepnitiop of vt o dbah i eher-1o G e g fpuyIl-4-

whijt : 5- (4-

pym%ld;l)%% 1?_5 ﬁ% %‘%33 ?;IEP?H 819 Iel)&{r%)L %:)[ﬁl@or ophenyl) pyrazol
e was greater than 97%(by wei ght). No single
c!n'purlty was present at >1 % (by wei ght) The residue
V@ﬂmtlon ("RA") was <1 % anddhe coul onetric

eternmination according to thela sher CH
met h@@[?" KF') al so was <3%ClTable 5 Reactidn,Su ry o+éH
for Par“{ E (First Variati n) mat eri al I\/W(équ : CH3 ’
(Kg) o to nolies df
1.0

conp L) (9) @) compoun
5.0l § 47 \ng)\'r .- 37% HC 3646d%066\ 1.3
67. 4 % 200 5°5337% t ol uene 92.14 12.9 10.0 2 108 5
0865 66NNaC]—I400si2100@6N260

er addition 18. 032432 20.0 4 1 50’1 9
v%f‘*éli“’xm@ﬁylls 02 99 15”8“@”%%’/ 1. 000 1%‘91}3 ‘4#{ Rorkgnsh 1

(4-piperidyl)-2-(4-pyrimidyl)-1- chloride [(4-methylphenyl)sulfonyl]-4-
pyrimidin-4-yl-1H-pyrazol-3-yl}

ethanone p-toluenesulfony! hydrazone
piperidine-1-carboxylate

[484] This reaction was conducted in the same jacketed, 49 L reactor equipped with a
retreat curve agitator, metering pump, nitrogen purge system, and condenser system. The
reactor was first purged with nitrogen at room temperature. The clean, dry reactor was
then charged with the hydrazone (7) prepared as shown in Part C (2.77 Kg, 5.85 mol),
dimethylaminopyridine (“DMAP”) (0.0715 Kg, 0.585 mol), tetrahydrofuran (12.47 Kg,
173.04 mol), and triethylamine (0.829 Kg, 8.19 mol). Next, 4-chlorobenzoyl chloride (8)
(“CBC”) (1.28 Kg, 7.31 moles) was added to the reactor over 20 minutes using a pump at
such a rate as to keep the internal temperature less than 40°C. The contents turned deep
yellow and formed a precipitate. After the addition of the 4-chlorobenzoyl chloride, the

reaction mixture was heated to 65°C over 30 minutes, and then maintained at that
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the reactor. The tionally

ChahaemIW thi 6 MwWNaQrequit. 0 g . 74motes, §. Berdsityi V. volume
over 27 minbtes. ThHe obsefved fi raI pH was |12. 25. The
reaction mixture was then heated tljo 75C (g/mL) ™)
compound (7) 473.59 1.0 2.77 5.85
tetrahydrofuran 72.11 29.58 12.47 173.04 0.839 14.0
(THF)
compound (8) 175.01 1.25 1.28 7.31 1.377 0.93
triethylamine 101.19 1.43 0.829 8.19 0.726 1.14
(TEA)
4-dimethylamino 122.17 | 0.102 | 0.0715 0.585
pyridine (DMAP)
water 18 26.3 2.77 153.7 1.000 2.77
22% NH4C1 53.49 3.5 18.47 4.62
IP A-water 22.16
anti-solvent




over 30 mnutes and held at that tenperature for 2

hours. The slurry was then quickly cooled to 25C. The
wee@dog17{in the formof solids) was col | ect edP@lUS2004/009659

filtration using a pressutetfilter, and washed on the

filter with water (2 x 15 L). The final pH of the

T SEi ZU 47 7 By USPD 965%les 127 v@sity - Dvol
Th[gas(caéyé) pul | ed ng far Ggé% nut es.eThl $ roﬂ?dedoume

b
wet cake vvith a 19.4% LOD. The wet cake was bed ¥
back—to—the-reactor—along—wth—atetontrite(I5 0Ky 3
1@%""2‘@)‘ The resul i ng mijxture was heated o reflux

gﬁtg)wasﬂnd hel d at that tenperatufe for 2 jlours arjg
m nutes. {The slunry wadg then cooled to 5C and t

hel d at that tenperature for 30 rri nut es. The

rnculflnm nrnrhmf AA IR I SN B B |
uuuuuu S 111 L IIU T qcC T 1
drrodugk i | njo Ather qqahvgdowﬂf{%@ om"f‘i ebf f |¢fcty | volume
filter. The |cake wag rinsqd with acetonitrilieg/miy L) (L)
and then puljed dryifor 2 lhours. The wet cake (I 12
@Mpovas (2)r ansfsorried |t ¢1.8) va(éuk&Dn dr ye(ﬁ 8a) 85C for 1P

nd 20 m-nut-es (altHouah—i hal A oy
AT L ert+Hevea—tnnat A

L__hours and t

The pRRReTs FepareRieTs B Ao oo SRIIFEUE d have boan
sufficient). This provided 2.64 Kg at 92.2% i sol ated
yield. Part F. Preparation of the NMP sol vate of

Part.( Prepydtion ph6¢4-pigerisyl) 4-@meirhidjiyl)-3-(¢ 4hlorophenyl)pyrazole (10).
ﬁi}g‘tll m di nyl ) - 3- (4- chl orophenyl ) pyrazol e (12) N,N-NO

NH(}I + NCILN OOO0CL /\a NOHN, (10)

(11) 05 (4- plperld s 4- ( 4- pyr|n||d|nyl

dyl
) pr*éz‘%igleyr Ico?/g)

~

yl)-3-(4=chl or ophenyl) py e )
\ sion describes threé&l )of
this reactlo . /A First Variation [487] ThisSgeaction
was conduct ed ¥n a jacketed, 0.1 L reactor equi pped
with an agi ta ? ni trogen purge, ther rmcoualg and
condenser. ThevYreactor was char ged
( 4- pi HEPTEHP-GrehiorombensPitt di nyl)-3- (4 %‘rﬂm&?‘éf h%ﬁ)f VIR
zol e ( i@epyiehayisdiagl-dhown in Part B{(¢rhlogrbepy )(W@Z"le
mol ) ; pEEmiginky-1B-ppyrat-oivlidi none (20 g, 0.20 nol); butyl
gl ycol atgpetidihg-1-carboxylate

b

The following discussion describes two variations of this reaction:

A. First Variation
[485] In the first variation, the above reaction was conducted in the same jacketed, 49
L reactor equipped with a retreat curve agitator, nitrogen purge, and metering pump. The
reactor was charged with the protected pyrazole intermediate (9) prepared as shown n
Part D (5.0 Kg, 8.42 mol) and toluene (10.0 kg, 108.5 mol). After initiating stirring, 37%
HC1 (6.64 Kg, 67.4 mol) was added over 15 minutes via a pump. Immediate gas evolution
and a temperature increase from 22.2°C to 28.4°C were observed. Two phases appeared
within 10 minutes. The temperature was maintained at 20°C for 1.0 hour. Afterward,
water (20 Kg, 1110 mol) was added, and the resulting mixture was stirred for 20 minutes.
The organic and aqueous phases were then separated, and the aqueous phase was

introduced back into the reactor. The reactor was then additionally charged with 6 N




(9.7 g, 0.073 nmol), and

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene ("DBU') (0.45 g,
w@2@9a970mpl ). After stirring was initiated, tPEI/US2004/009659

m xture was heated to aboutipk10C, and then mai ntai ned

at that tenperature for 3 hours. At that point, it

PLC t hat .conversiop._ - r il

NaGRRTIETIE: G Skt RYiathlnp AL 2BRNReE, s hPILS R W12, ana
causgt arwhitego fimibeteisilrryr @Bt e dhe mikige aabegied GOTR°Erdver 30

were then cooled to 25C over 1 hour. Ethanol 3A (1
mingtes,gind dlgen hiedd 3t thaldemperzien &r@édldfhémﬁlez heget §Fbseq‘l‘*f’élﬂya the

mix[ugé Wag l:&ﬂfdm & sege é[\r%%%{:)ﬁ%n % geda\’\rltl%?g' C}‘I‘lﬁFO ter cloth, %ashed

ditrona ur, er Coo over
witlhhdeioies] wathr & + éﬁrﬁ@),ainkiraa ohml fofm;ﬁ ntiantae d ef, ontibnconstant weight
additl nal hours,_ The solids were callected, via
(LOD 6P o) w35 sPrvgda The Vi Boe s n ey ReadsnE0f FHeEFIons

with éc%ﬁ)nﬁh@er Qs Og)l t8is ﬁxll)ﬁﬁllé’wéé@l%g't%g 1t MR tﬁqgn ﬁlaﬁﬁalﬁéd at reflux

and air-dried’on the filter giving rise to
for b bburatSaberfqueiidy, desinigureprasdooted tmﬁ?@ranvlalsemalmyazmdl a ithet

T S U ot

wnlﬁiééﬁﬂﬁ%hle (1B p)eant dhdtin vabiig oves att §5°0 fblem B6urk PLOD < 1%).
eflux, and maintain at reflex for 4 hou

Thlwlte@méréé Kg (2% of slightlwef-vlots sodids. oTh%GPI@@]étFat@nmf aré:

plpenragrl)péf 8? ?ﬁmi’éﬁ%{lﬁ)—? -ﬁﬁ—chﬁosfﬁ%hghﬁlﬂgﬁ&olé L’J&E gf‘«%ageg éﬁ@nﬁﬁ a:)y
welg\lﬁ$ hNo si/ldgléhnq:tdmaﬁﬁﬂas §1‘&sérﬁ ai(>13% By wetid). &l I[elféﬁltlﬁﬂ o®ignition
RO Iter. This yielded 9.0 g of white/off -
R@ﬁ |)tV@5)féI°/P mdéhey%q%metw s*%@ﬂdéteal}m{aﬂpn eccasligto the Karl Fisher
” gaction Summary for Part F MV e
met\?\?&% }_Qﬂ g%agégr{gl tly vol Bms ?/mt erials (g/nL) ?lrjnl_;/
339. 83 1.00 10.0 0. 029 conpound (10) 1-nethyl-2- 99.13
6.96 20.0 0.20 1.028 15.6 rrolidi none
1, 8- Di azabi cycl o- 152. 24 6“‘%66 45 0.0029 1.018 0. 44

(5.4.0) Unde‘i{eﬁcﬁ SARIRAYTEr PAYE %ﬁ%s%@aﬁaém% 7 0.073

1.019 9.5 Ethanol 3A 46701 1.31 038 0.7790 2.2
navetisl yf 2MMW9 | Bqub. 26 |1&tQKE) 18vtlradd3ol 7mbles | density | volume
gyggglag gone &%ﬁggu&dnEthly_2}o%%k%%d€'26 18 %g%ﬂ5§ @)
&) ®
compound (9)| 594.13 1.0 5.0 1 8.42
37% HC1 36.46 8.0 6.64 @ 1.3 67.4 1.200 5.53
37%
toluene 92.14 12.9 10.0 2 108.5 0.865 11.6
6 NNaOH | 40.0 7.2 10.0 @ 6N 2 60.2 1.22 8.2
water addition| 18.02 132 20.0 4 1,110 1.000 20.0
water wash | 18.02 99 15.0 3 832 1.000 15.0
#1
water wash | 18.02 99 15.0 3 832 1.000 15.0
#2
water wash | 18.02 99 15.0 3 832 1.000 15.0
#3




pyrrolidi none (wash) Ethanol 3A 46.01 59.2 79 1.72

0.790 100 Ethanol 3A (wash) 46.01 24.7 33 0.72 0.790
wQaovosrhanol 3A (wash) 46.01 24.7 33 0.72 0. FODUKBNL009659

product MW equiv. wt. (g) mglges density volume (g/nl)

(m_) conpound (12) 397. 86 (1 OO) (11. 5) (0.029) The

TR, Y PR 54 85 TR BT Oa 0015 ok | dgmig ] volume

Second Mari ati prongg®U |l n the Jeompduudri atior, (¢/hd.) (L)
reacti onf was cpnducted|in a jagketed, 49 L redctor
equi pped with a r eat| curve ggit&tor, [nitrogen

a%éﬂ%%x%ﬁﬂea‘”%%‘ PTG PUNP. s [reacy or | WagsThargegl 19.0
thturdtq peri dyl)-4-(4-pyrimdinyl)-3-(4-¢hl orophenyl )p)

r-azole 'nnarnrl as shownlin-Part E (1.9

) n
aﬁ%@}“@ﬁd fh@ét 1y| 43 pyrrol1§@| ndgne (3.8 P\g,\36538 ¢r6$§ 19.0

Af L6 tiatipg agitatlion at 15 rpm and all oW ng the
mxturelto stif for 6 |mnutes, the reagtor S

further charged with butyl glycolate (11) (1.85 Kg, 14
rol,—add via-—an-additiopn-funnel) and DBU (85 129

aGUOG Do

@ragdueto| ) " T ThyivHg e | 516 ratiorfe |cmnlesn{ sdensitlie | volume
m xture was the | to 110 3 mnute

then held at t;éngt errgi;rature Cc‘19?)Hr/p(i‘ﬁo‘mﬁours. A s%r%@g (L)
taken 15 m nutes gPYer |[the 110C t ¢dper at ure had been

roaanchand HlYa i ht Al Ao Q" 20/ comvaercslt on f t ha
7 IUNrveoeT Jr OTtl

g I T B WS I

ThenhieRA Egﬁﬂéhﬁfé&% ¥ BicSbbvd ‘labheaaéé ﬁggfe%cﬁla Ken 60 m nures

after t 110C tenperature en reached indi cated
a 98. 7% conversion of the

5-(4-piperidyl)-4-(4 I
chl or ophenyl ) pyr azol eB‘( fJﬁ 0"‘26}?% ‘zi"’é’arrpl e taken 120

[484]1 nut BSthabd@hd thBatick) the a%ﬁpgfe%t:%rﬁwa@ﬁlgex@&eébrfdﬁ%ﬁ ¢dthe same
indicated a 99. 7% conver si on of

jackste@ 4L p@qctcn‘yaqyu.ppeq w;tpwmmaj |cnlyz|e)a.ggat01 nitrogen purge, and metering

pus 0 B R Gre RS Bt tse sl a0 B pigred o

shovim RORArtan (5.0 Kig, BUResolf khetolienal(1RakE) st SrBH! Ak ¢niviasng
28.5C, while the contents at the bottom were at

stirrpgg, 3¢, HAl 6ddle Gl modkesr 1amdnutee A tereperpigescingicasgasom 20
to 25‘@5&1 sec% \94\4&:? ng}%l d[% o(n Zl’h%ﬁexgg ral%l?e E}nl%}(l?\{ wgé then

m nu es. anol ar e a sa

incréak@ o 70P0vet x BOnhenwes pedeh(1s3° Ci’rhmdte‘) Qa[nd%ldﬂtm@t’@ Sor 2°~hours
| e taken aft irst 30 m_nutes of

The g]@lg{ s Wgs | 8|08‘élte§60 @%Z:t g\Qer RoPF- PHE q@_d{rg water (20 L), the mixture
was @MHE@ ﬂ@@%ﬁ&es oA %ﬁlaﬂbrp%é fheh %?ﬁ'ec§ %n(ﬁ’ We mima é@?’éﬁ% aftowdd to

hl or ophenyl’) pyrazol e product
Sepisatb dieri minarthed atanpplease éelee,rth@ﬁqlmbuﬁﬁhm nuitiels cartainbé product)

was Eéﬁ'{lévr %‘9%% 3‘%@3%@? )~ ger(f&fr%vgé? P h%&S@( G-epyhs reRifphyse). the
reacfr (s rinsed with toluene, followed by water, to remove residuals. The aqueous
phase containing the product was then transferred back to the reactor. The reactor was
then additionally charged with 6 N NaOH (10.0 kg, 54.74 mol, 6.5 equiv.) over 27
minutes. The observed final pH was 12.25. The reaction mixture was then heated to 75°C
over 30 minutes and held at that temperature for 2 hours. The slurry was then quickly
cooled to 25°C. The product (in the form of solids) was collected by filtration using a
pressure filter, and washed on the filter with water (2 x 15 L). The final pH of the rinse



chl or ophenyl ) pyrazol e product (12) was in solution.

The m xture was next heated to reflux over 1 hour and
wQ20vitn8moes, and then mai ntai ned at refl ux for BECTUS2084/009659

Supernatant and solid sanpjes. were col |l ected every 30

m nutes. After the 4 hours of refluxing, the mxture

0

was\r’:g? n? aél)él Z(% Wl p%ﬁ (?Bryafof 86(; rﬁqé{ﬁ.flljt?% "glgie Ip%\ﬁﬁetdeweﬁglge HiaR 19.4%
LODeduk trien gal@r\mimnrgeamék {ottle esiptop,rajwmgjwng ade'toxﬁﬁﬂt(gl 00 kg, 19.1

filtrate. The cak w th eth noI
L). 3heeslfiegnidinoyes R QeSS R emidsd i tﬁﬁmratme for 2

houflf dn@@ﬁ)trﬁmlagg ThQ sﬁﬁ%w%hﬁerﬁé&% toOPCT %ﬁﬂh@ﬁ RAdWethafake
. non-assay adj usted nolar yield
temmretuw\/ﬁl 66 mmemtes a’u”h@wsuhtung peodret weakiberwd sndl Ehma rﬁhenpmlled dry

untlro? %%ég%éwgs%ﬁéggﬁgg ggt%g g'giﬁﬁai%-hvgg Iﬂﬁ%@vﬁh acetonitrile
(18 E9BESHeh dhildiyYof DBoWB! The e A& MDD he z@@ WEY t'i‘&iﬁferred toa
with solid phase m cro-extracti o(naééRSPl\/E was

Ippmdryer 483 CAopbp bown aned 29 kmmm& egl(it 18(be|hgvedzth5t1a time
penﬁ géovvz%s‘it)g@el%cﬁo vr&gulr&ehd ?ﬁlﬁ %1 ﬁﬁg&é ’ﬁés P ov(%é) dK964 Kgat 92.2%

isolfgd yrld.on was set to 80 RPM The mi xture was heat ed
to reflux (i. 78-80C) over 33 mnutes, and t

Parf g} é’r%naratquf 6 NP ¥ ENHR o F ey bS- (433%11%) -4-(4-
t hour and 10 m nute
pyn\q?&ﬁ?’f)_ he HS?B?{}@%{%B%%%)N %nut es, and atj tﬁe end

of the @ hours 10 mnutes. The mixture_fas then o
ver hours and 10 mi nut es,
. e. pproxi mately 16 he
Sanpl es vveo aken—ddrrg
od The solids werle filtered usichg a pré
filter, \ar\dasarrple g taken fromthe notfe
l'i quor. The anount of not her i quor collected was 8. 68
Kg. Theo) cake was waghgd with ethanol 3A (2 X Ja$4 Kg
5-@0iBnd)-malbpyrimideanpl es baken after each washyydoxflgl)caloperidyl)-
\RedsehiprbpgamyDpipedle dr i ed gh@kte 1- 2 hours t o BODymidylB1(dshlorppipnglpyrazole

d 0. 89 6%
e e st oSt MR RN B e LR he cake
were determned to be 0.46% (by weight), with NW

bei ng present at a concentration of 0.01 % (by
wei ght) and A. First Variation

4-
4, SRS AR S B PR
agitaet, ittt gen Gurgeh thetinVeduipsd, and cdrtid@fer) The heactdnivrad charged with 5-
ion, the. was conducted in_a jacketed,

<4-P&a¥d§5r%&memldé§@-é-ﬁi nhwr?nheaw?@gﬁ%%@ 640) PripeFed e ghown in
ParPR (gsg b.086 E{a@)oq%ahy@ﬂgyﬁeﬁ&ﬁaﬁ@(zo 18129 h&AFAN iflate (1)

(9. 7%, ()43-7§ mprl} Iadgi Il)&dlatzbiwtq[mm myder-Be{ed- DG ¢phe gy(l) ))93/9 mol).

Aft 4 1%{ 216@13%]@ /ﬁme&ﬂ]a(t@g MS?{SW ﬁ?zpteé Pop har %ﬂ FQj f?l Mtlﬁg% méamtamed at
that @npé’t&u?e 152 B)hou LA thatPoldtak Wag d§fehhfn!e@ gyﬁPL@_’th@P Mnversion

the reactor was further charged with l ycol at e
frong mytm(glnama{go pndﬂunblnayd ogpseddhe.addiatdadha sfamrrglnataneﬂ BBigined).

The(reactm cogten% were tchIBen cooled to 25°C over 1 hour. Ethanol 3A (1.74 g, 0.038

OH

Cl

mol) was then charged to the reactor. The resulting mixture was maintained at 25°C for an
additional hour, and then further cooled to 0°C over 30 minutes. This temperature was

maintained for an additional 2 hours. The solids were collected via filtration using a 4



while continuing to stir the contents.
then heated to 110C over 50 m nutes,
wo bat/og®mper at ure for 3 hours and 25 m nutes.
taken 15 mnutes after the1
reached indicated a 89.8% conversion of the

mlc'i_’m{ ﬂ ttHJ

razo

ek

¥dpkg &

a sanple

RSN

The m xture was

and then held at

PCHHEIPD€009659
OC tenperature had been

olp {t] g}/l nj}g}ése to

Al

the DNvIP ea)lahilﬂ roff thiadeshed prodeac Wakhivivdi 8526l #ia¥@idretfial scanning

conver

calcgme%

ethaﬁf%? ot ke fe%lgl}mg E&pgtuﬁeaﬁégﬁ

0C tenpera

S hgﬁle(c?

een reac

?932? gyifsle gelids Wiye intiodneng tp-the reactohklong ph@rﬂ}ﬂO)rpy of

sk i g 7«

houceo rMddersiaod) thomitthe was cooled to 15°C over 3 hours. The product was then

solpi By B B ol

w1tﬁ3§-1|iéﬂé$%%0@/ poLCE % Ond-airl

hours and 20

16.5 nol) ove
added,

was heated to reflux over g,ployr

then hel d at

mhut €s,

r 23 m nutes.

reflux for 4 hou

aﬂé1 a sa

{ ethik

€ was

a sanple of the solid was taken.
and 20 m nutes,
Super natant and solid

rs.

ri mdinyl)-3-(4-chl orophenyl
@rg%;/l diliggs] 2@% z@\;a@geﬂ()('pqmg a dlsprlJacem)é:nt) vegsh)

%e‘fgec& QY % of whlte/off
whitedyedlowr crystals (130éryiddpfEEREC weigﬂ’lt B4 h28%0). 3A (0. 76 Kg,

After the ethanol

The

was
m Xt ure
an

d

sanpl es were col I%ﬂ@dﬂgumﬂ@donmmﬁs After the
reffoxrmg,—the ure—was_—copled—3o—5HCat rat-e—of
0. AaGHm. and M@l | AUy that"'t't@rpe goles J density | volume
over ni ght. Sanpl es of the soljd and super nat ag%/n\ﬁ? (mL)
collected The nixturle was then filteged. prlodlcing
3.54 Kg of fill 334188 (ja Is@lhpl e 0f0.0he|f0.029 9t e was
@ornoeati €. The cake was washed with fret hyl |t-butyl
ether—(MFBE 2 X 3 14Kg (35 6 nol) | sanplles of t
I\/*I'Elft%j'rze colll e24-53 df t ¥9%ach wash). | 9RE ashéds cakels.6
g§§ uII dried flor 1 hour and 15| m nutes (LOD 4
79Q4 T produced 2.56 Kg of wet|cake. |The
1Bdha&$&aykadjuaﬁea4yield1Mﬁs 92.30.% The o™®| 1018 0.44
ce tion in the |[wet cakel was det erm ned usi ng dgas
(5385WHE?6%?5bhy to be (518 ppm|{ The NWP concgntrati on
dﬁl 0g caK g thez CCret-hod—wt hSPIVE— 586
J &% %ﬁﬁﬁ 93g§6 wgs tTen trea?gg usﬁk% WO 1’19 9.5
aEm@mﬂahxve )roﬂE@yres:ﬂ31 Filrst 13l tef npgigve Vgbofake 5 5
11 A porltion of ithe wet take phepared
By 2-2 Ky, 1993 0.]47%260mas cH&@ed| t B.18hé shAzS 17.5
eaon ng with gthanol 3A (9.0 Kp, 11.38 L) vi{g
pyn\r?acuumé(%ﬁghg produced a thidk sl urryl The agitator
s]pmedﬂy\as se{ ta®.95 RPMgJbhe [sT uigry wasghgal ed hsk 17.5
f | ux &I. 78-80C¢) over 16 m nutes, and|then helld
1d‘rn§¥113 %t 5 hourg. Sanpl gs were col | ected when
ur e |1 Teqch refiux MAuEes L"*C’F,
1%[%&11‘1”[%1)& es atrzf‘lér01 186 ﬁ?%ute 7?ater LR% >51 ﬁ?onut esl00
EthaabE3A (Whsh)m Xtag® was thegn qool gl T o] 5§79VET Z7dPUnS 26 1
and 46 _nminutes andlthen helld at that tenperature ]
Etl@@@l’%éﬁ@s}{h e.46.001 houR4.7and 593%i nut e@y2 Thed.790 26.1
product—was Ftteretwth—a—pressure—fiter producing
8.50 Kg of nother liquor (a sanple of the nother
I igHe@actas cPIf@et €d) oqdRE CIKE, MRS WaSISH W §iT
etlﬁanol (2 X 1.60 kg, eq e‘wu@ bt aéhslty volume
(g/mL) | (mL)
compound (12) 397.86 (1.00) (11.5) | (0.029)

The numbers in parenthesis in the above table are theoretical.




sanpl es taken after each wash). The cake was then pull
dried for a few hours. This produced 1.07 Kg of wet

w@ 200e/0§100D=18. 0% . After collecting a sanple, PCEUSED 009659
cake was then dried in a- yZruumdryer at 50C over a
approxi mately a weekend. This produced 0.894 Kg wet
cake (LOD = 0.51% wth a 93. 0% non-assay adj usted
nolar yield. Total inpurities in the cake were
determ ned to be 0. 4BoSebgnd\Engtigr with NVP bei ng
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o SRR ¥ e milpal Cyl oty asadeiosscs
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i it Wb bean e v%wgﬁg@z‘g SestaBl oSt gaacea

sty
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The fRftheny s thet Redtéeto HOSE edert23 mefukagxarfdother held @t thagiegnperature

o ok ekl o g 1 g fgaches
mdmfa?ew 7.5 o%%@rs%%fw 3. (zdgﬂpsﬂdﬁy ﬂ[(mrgxlﬂimlﬂdriyl) Bn(house

cuum The solids were't | aced I n gcuum oven
chlompham)pgxamm @0y, 25e0ptatakenth mgrut@eaf*@r the H@u@ gemperature had

been,q_e%cgp Ijl)'lrb(ﬁ%%sz;% ggﬁ }:@’R/&I%lo& g d—)@% ﬁfﬂ?&l)-4-(4—pynm1dmyl) -3-(4-

chloﬂﬂlbrﬁl%ywo)e‘ @c}fc‘m@ hl sem@rRh el Dzmwhﬁmtﬂs%.ﬂeﬂhld 1100 Cl\lte@1perature
1 C \ >

had bcelloefmlled onbcated k89,7 % Qﬁmﬁ@!ﬁ@@tqfé]#’eﬁ“(‘i‘ﬂ’ﬁ%ekld@dgr 3 mlldmyl)-3-
a t
(4- cl\ﬁfﬂ phe %Eﬁréﬁ%& Qf%[fr %ﬁﬁr ﬂgﬁﬁ} eﬁxgﬁ%}&loﬁ'lﬁ&ﬂ&@ Qab H@(me@fo
om Sy Gl 4 it i
an
whilgfthesecmignss 2t t?lr;/ é@f@g@ HVeéWt&zr?dQ? méssa{%%waﬁ%%ﬁla 5&3 éhﬁfrp%

reacl%\gerz)ﬁals;éhérggd with BhAAI (233 @(&68 %1(%550‘!}@?‘3'5)mmﬂé§ After the
In

suspensi on was stir d at room tenperature
ethah6lrwds cfmatged asuinplbevas hakat e @he miktefd was thEhetitred for 65 minutes. A

KT DRI P TR TN T A
hydfo%%@e?ﬁf@—?ﬁ%ﬁ}B’é'rﬁiyfl)oﬁ';—(prnmldmyl)-3-(4~ch10ropheny1)pyrazole product (12)
remained in solution, and a sample taken after 60 minutes of the stirring indicated that
3.4% of the N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-
chlorophenyl)pyrazole product (12) was in solution. The mixture was next heated to
reflux over 1 hour and 2 minutes, and then maintained at reflux for 4 hours. Supernatant
and solid samples were collected every 30 minutes. After the 4 hours of refluxing, the
mixture was cooled to 5°C at a rate of 0.25°C/minute, and then maintained at that
temperature overnight. The resulting product was filtered, providing 17.46 Kg of filtrate.
The cake was washed with ethanol 3A (2 X 3.14 Kg (68.3 mol). The washed cake was
then pull dried to LOD = 0.67%. The amount of resulting wet cake was 2.00 Kg (89.7%

non-assay adjusted molar yield). The NMP concentration in the wet cake was determined



2 hours. The suspension that fornmed was then cooled in

an ice-water bath and stirred for an additional 2
whownes70The suspensi on of crystals was filterePlCT/E81004/009659

the collected solid was drigg.for 2 hours at 40C

under oil-punp vacuumto afford 0.381 g of the HC

usisifep o LA G R) B 1R b BB ARy i3 5 e
cakb usihg The( GC n2¢thod With sOld pRade miﬁno?eﬁxtaptidrl—()“SPM}El’) (vtas SBB)ppm.
[489] 5 E & péH)pD)ﬁ obily Vs;e(jc?ga]%eml’ ol 25 gio(lé I;Q/aifl_tg‘fénS@(rgl’)iP%A_QVith ethanol

n
3A @6( 0839'\%02?8 ﬁiog) bzy g&l&# 1ﬁtt}?éjsafrrférreact(l)_}' %gl%)adtflon IQzlvas set to 80

RPN . TH®. mEaua dias @ﬁateﬁm @ﬁux . e. 57080 °ONovaArs3 37Rinuid, and then held at
reﬂéi? %/ ng{ui?%%l fb-rr/nyr% €s. amp 6655\)861‘6 tailken affer the ﬁs}st% hour and 10

mldﬂtésZaﬁBf%@ﬁﬂéag Bbifs)ana-104niRRE and it aheﬂen%fmer:; Roneth Bid 16
- (4- chlorophenyl)pyrazole Usi ng an Acet Protectin

mm@tesu Fhemixivee e Hiepsooled te 5 (b yar gdwmrsamd 1)6Amnutes and held at

r ZPal jl 02@%3&8%]_ e%ﬂ hhet h%lnq,Sﬁ ?rﬁ'gﬁﬁc)oz%np(lg’\l/?rg a%(en during
the aﬁﬁtdcﬁvrﬂib'd?mr ITde seliflywetiilckedMsi@Cepiekgure ﬁﬁ@m ameg @zirﬁple was

i soni pecotate  [494] Ethyl isonipecotate
takest Gemdhe mothes ligagr- pihe waéomgwéalnﬂwwll?qtﬁ @as 8\,168 rK% The

ak?‘et ra E]ge(ﬁ?ﬂl?g%ﬂegl%d& l;g]?%’lmggﬁg (ﬁgé%ﬁ}é) dg%ﬁglé Eékre{% Gfter each

wadhgsUh¢ cakg waskthen pulidsed foolléthoirt to ]b@DI=€ 6.3 eThibatdduced 0.892
K i b ST ot D Sedinp ot S Hovel dBpRgiies 6 cakee were
detéljﬂﬁﬂ(éiif tb 0%, t(l?&ﬁﬂfe%‘ﬂ? QYR Defls pibdeht Al Johbélﬁratloﬂ of 0.01%

After ition e reaction was stirred for further
(byhmllght) ét'rltbS-(# ptp@ndylbﬂ’s(ﬁldp)mmmdly\‘@l-iW-ehh;dphanyibr&tr&odmd 0) being
h%\?gl f§§ ted HC(B(?timss with 100 m).
mafﬁéc TGHA? ; -ed over MySO4 and fil tered.
The ethyl acetate was then renoved in vacuo to yield

98.97 g (86%yield) of product as a pale yellow
li quid. The product ha€. ThédflGiriagianrng characteri stics:

[49&1_' NNT %%Vasqtoon gh% :gloéfa(%;[zépg%édl 151"321821%;:’(%]2 0(11 reactor

equh;g)ed with dhlagltaf?, AilbgerPurge, thehmdcdblé land cﬁ“)lder@eIO‘tHﬂs £b'éctor was
H multiple S|nglet . 1.89-1.80 (2H,

cha(@dl with 5-(4- pmnﬂyh)zﬂ (“epyidindis3 Wlp@p@fsgmgawl& (10) prepared
as oA i Part %1 9 :!Kg, 5.6 mol, LOC = 0.40%) and 1-Methyl-2-pyrrolidinone (3.8
Kg, 38.3 mol). After initiating stirring at 75 RPM, the reactor was further charged with

butyl glycolate (11) (1.85 Kg, 14 mol) via an addition funnel and DBU (85.08 g, 0.56 mol)

while continuing to stir the contents. The mixture was then heated to 110°C over 50
minutes, and then held at that temperature for 3 hours and 25 minutes. A sample taken 15
minutes after the 110°C temperature had been reached indicated a 89.8% conversion of the
5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10), a sample taken 60
minutes after the 110°C temperature had been reached indicated a 99.1% conversion of the
5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10), and a sample taken
180 minutes after the 110°C temperature had been reached indicated a 99.6% conversion

of the 5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10). The mixture



60. 74, 45.82, 41.09, 28.58, 27.99, 21.60, 21.59,
14.37. Part B. Preparation of
WOR{a0&M0Y4 ) - 1- (4- pi peridyl)-2-(4-pyrimdyl) - 1-BCTTHIZINE009659
(5. O0 HCEOCH3 3 CH3IN-CH3 + ) PN O NNO (3)
(4) (5) ethyl methyl N-(acetyl)-1 N-(acetyl)
was (%é{édr{b done ofv PURES hf20 mPrutdsS B PEARY18 A taken. The reactor

pyrim y 1-ethanone [495] This reaction was
was thameuwrg@ﬂwm cthad GO0\ (A.76 Kenbek n]lcmzcmr 83 mngetes.e Alepthe ethanol

s il £ RECEBR b bt AL, R PRl SRR 1 o

and M}ﬁfﬂﬁ%om Ben BOE af RIRFoPRHENE. 80D érﬁzit@ﬂit andBelid eaaples were
was first purged with WO 2004/ 087074 PCT/ USZOO4/ 009659
coueet:ea 4verytogenies Abtier teraflusngdheigHr ol 22T dsdeassichiatate of

but o t h dr of
o5 L A D P 480 S o
supeﬁcgltaiﬁte{rﬁéﬁ dgl’le@f@ﬁ g$h@ﬁ11iKﬁfefth thpy ﬁﬂtﬁiteﬂ; pfreduioil)g 354 &g of filtrate (a
samptle of)@e);ﬂt(ratgasﬁ y@l}éc%t/’ g f\ )g celg \gvgéwgq%%l qugldn%tﬁms toblgt lze%ge
“M’%ﬁ’ei’ X3 lql:ﬁég%\é\ll %@%s P WBEE weRATUIeEd Ak éh\éﬁ Krash).

i wh he tenperature at |ess t
The ®asheAfchies wag then ptill elnmi Xérulr eounasad 46 intinetds (IgPDE00.4V %) ThlS

produqa 54 Rt st e o a0 s st s 25158 g 0
conc%at%tfogﬂh Hca @lv&%ts H&%nhﬁemakﬁg g@i chrﬂﬁlhﬁbg}apﬂy b B 8 epm.
whi |

en C ar ge neat over
The thdennngmha the wnmkamsume tha GCers@th@MﬁhES@MEw@s 580 ppm.

resultin xture stir or .3 0C. The

The W@Wﬂ%ﬁg‘%’b\%@?q@ﬁng %ggéa&we rT%f%&e{)ver 30 nin, and
then maintai ned at 35C for at least 1 hr (until at
| east 98% of the ethyl N-(acetyl) isonipecotate (3)
was co ns umed, &asFirstedietitasive Bleti (ke p?&’?‘l’t’”e”t

hro qr ap [ A
aon] B Sy L ooy 2 R 270 g
to the %bﬁ& ws@tdrOalm@g ®&h @fhamet 31 (9.0 ¥ed, il 38119 V@at‘r\)a)cuumsThls produced a

charged over approximately 45 d t
thick g7 THAPEEIAPRETAR G & Ra RENnBer s e peped o Pl e

78- 8%5(% 0\7S lflgg%iﬂﬁ&t% |a¥1d tlrléﬁ%etl@ gﬂ?flﬁi WS Mass. Oﬁé'ssﬁ'@ret&)llected

€ pressure wa ecreased to 150 torr
wheh €@ batierfasiwvaschiet esflusd, 002 yinutes biselh?2 raimgtes lder, 186 minutes

e oSBT BA S S B oS PP Ga Ypn 4
mlnhfg% raﬁa? % Hed QtrYHétecQﬁlpWaﬁﬁ‘e BldrhRBEd.e., 34 %@ﬁ%ﬂt@ymmutes) The
product was filtered Wlth 2 pressure filter producing 8.50 Kg of mother liquor (a sample of
the mother liquor was collected). The cake was washed with ethanol (2 X 1.60 Kg,
samples taken after each wash). The cake was then pull dried for a few hours. This
produced 1.07 Kg of wet cake (LOD=18.0%). After collecting a sample, the wet cake was
then dried in a vacuum dryer at 50°C over a approximately a weekend. This produced
0.894 Kg wet cake (LOD = 0.51%) with a 93.0% non-assay adjusted molar yield. Total
impurities in the cake were determined to be 0.45% (by weight), with NMP being present
at a concentration of 0.01% (by weight) and 5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-
chlorophenyl)pyrazole (10) being at a concentration of 0.01% (by weight).



per gram of nmethyl pyrimdine (4)) was charged while
cooling the mxture to 40C. Part C. Preparation of the
WOR{a0&M0Y4 ) - 1- (4- pi peridyl)-2-(4-pyrimdyl) - 1-BCTTHIZINE009659
p- tol uenesul f onyl hydrazgqﬁ&ﬁ). H3C\ I S O HN. N
SO2NHNH2 PN~y CH3 + H3C ~,INYO N O -NJ H3C (5) (6)

(7) N-(acetyl)-1-(4-pjperidyl)-2- +t | hyd i d
N-(acetyl) - 1-’(’4‘§%0ﬁ€AI‘%W‘ﬁt’-%-d/‘(tﬁW%%ﬁ’%'é ail efhanone
[492§ 4- PYA isBa o lpbrtlen®IIRNQBEcakP (4 ) WaHES bSO ivteigsdzniiged, 100
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_ This reaction also was conducted in the reactor
ml, jafkefeir tes®! equippeheshicbiler aydamevartheadstimen oEdagol 36\ Grd g

conf ) o ST BRSBTS ghe et o e
reactOr Ghile RtitrMd thebls@ents WA Resl. Siiahgeds tentidved f@achduwnt room

m xture product fromPart B. Afterward, nethanol (134 R
temperatu, Aherponisals vyaratheatheatediq mfluxdor | hper Al (hay cpleg o 0°C

i.n Part. B char . [ N4
for 3 O380 A bOBH B SIS G TR PR AR RGN e
resulti@RAkaivds pukbkiribd GverAfghewith djhostd ngutiine Tid sbbdSwesithen placed
. 3MHA (3.5 m, 0.011 noles, &i.eOS e 'hval ents
in a yequapg Qesniab appipsinaisly pRt(h{Ar aBgiersyere DS used in

Part P), the m xture was stirred at 50C for at | east

30 mnutes (until at |east 96% of the

Exafﬁmezemépaﬂui@ﬂopimmmanwnN-zz-@gdpmamtml)fﬁr(‘l)pipeeidmhfﬂ-(4-
one, s. consuned, as asure by ion pair
Pyr@ﬂﬁﬂ’ﬁiﬁ%‘@?’&ﬂﬁ%’l’h%y (%if@g solution (4.3 ﬁ1 , 0.011

nol es, ©.05 equivalents relative to noles ofH net hyl

A uged in Part B) to a pH of 7~
t enpefl ajr§ ofN‘rémrgxture was then maintai
' ' £$;y Subsequgntly
g to 10C over I.5 hours, ang
3t least 4 hr. The solids were filtaegred,
washed winth 200 nl of water, and dried at 50C Nand a
ressyre of no agr er hel: .
49, Gt Ly FSe-PERRA Gpuld A0 AR ool §ifh 4 Ming adapter

confiteHdas Anstrds@tiubblee Xhd4 Bl gasicstifting barewaf chiaepst] ovithr N-(2-
and isoners in solution. Proton and. carbon_s

. t
hydmeyeccb) e trierriher(t BIHRIER N rahioregheny DB a2l &3-398 &
t . i ol .
L0 Bl BRGS0 LBe ALy LM slion
in ethwhslt(@ @ 5trhBf 1.2 Hmnia)t Threresultieg euspansomuivhs finrednt room

Chem cal shifts re reference h .
temperature ?or 1 hour, and\lt\ﬁeneheated tore uxc.j "lth% ﬁot Solution was filtered to remove

i HCl
o S@l HClat

a small amount of insoluble material. The filtrate was then stirred at room temperature for
2 hours. The suspension that formed was then cooled in an ice-water bath and stirred for
an additional 2 hours. The suspension of crystals was filtered, and the collected solid was
dried for 2 hours at 40°C under oil-pump vacuum to afford 0.381 g of the HCl salt as a
yellow crystalline solid. The salt had the following characteristics: '"H NMR (DMSO-ds;
400 MHz) 6: 1.7 (m, 2H), 1.9 (4, 2H), 2.7 (t, 1H), 3.0 (t, 1H), 3.4 (m, 1H), 3.8 (d, 1H), 4.1
(q, 2H), 4.5 (d, 1H), 7.2 (d, 1H), 7.4-7.5 (m, 4H), 8.7 (d, 1H), 9.3 (s, 1H). Microanalysis:
Calculated for (CoH,CINsO2)-HCI-0.2(EtOH): C, 55.24; H, 5.04; N, 15.79. Found: C,
54.97; H, 5.04; N, 15.72.



sol vent. The product was characterized as follows: |IH

NVR (CD3CN, 500 MHz) b 10.84 (1H, b), 9.00 (1H, d, J
wa22®3meepn74 8. 66 (1H, d, J= 5.12Hz), 7.79 (2H, nMPCT/VSBE4/009659

(3H m, 4.24 (1H d, J=1313), 3.76 (3H, s) 3.68

(1H, d, J=13.6Hz), 2.96 (1H m, 2.53 (1H, , 2.40

Exanigle SU)Preﬁaﬁﬁlo(naﬂ N—?ﬁ-lﬁpf&r(&?aéé@) Ssl\%hpl eﬁa&%ﬁrﬁﬂgmyb -3-

“- C;'}‘QEGDI(IQJ@’ I)EDB‘GZQJB, USWWQCCWBBNBGK;UIIEBI‘@@ o1l #ife BOnipecotate
Nitdfy11. 13051, "130.51, 128 83, 128 83 '122.39,
.g7, 44,90, 41.52, 38.60, 30.39, 29.79, 21.69,
Parp 3. G2epardtial of ICakesl etﬁﬂﬁsc@géﬁdgﬁﬂf@ S : C 57.81; H,
6.06; N, 16.85. Found: C 67 | 6.20; N, 16. 84.

Part D. Preparation of 9

zlfi{4 [ 5- (4- | oko-phenyl ) - 4y Pom di11>4- y| - 1- (t ol uene-
H,;C 1 py a.<o| —3—>yl] pi per L di 1g}|13} et hanone

(9). HSC/ / OOcp, S10 \ ~~ NH O SN. N

~CH3N\\O~NN~CHS+I/TCII/G NJ 101 C
(7) (8) (9) N-(acetyl)-l-(4-piperldyl) 2-
4 ém or obenzoyl 2 (3)
ac?ﬁlcfﬂi‘yfhﬁiem chl o‘fﬂé’lphenyl) 4- pyri rifl] We(getyl) - 1
(4- pyri m dyl ysorpesphiinone chl or i de isonipecotate

[494]t o uﬁﬂﬁfi fhont %é&?ﬁé ﬁ@l’ ﬂlﬁ%ﬁﬂl%ﬁl inte. day dq ml threg tnﬁclglegr{]eask fitted

pP- t ol uenesu ony ydr I peri

with P12 @@mzmgﬁ@ﬁw%ﬂﬂé\%%ﬂ%tm‘eﬂ. %etf&?ﬁﬁofﬂ'ﬂah $200 ml) was
nducted in a 250 nL round bottom fl ask

therf g0, o0 R OHBR Mk feav b Gl Wik af (B oA g e petre
equalizifd fiditidd MEnd1SAH MrloBd HeRSIYE! mﬂ‘fypﬁpgwpg di s q%etlc

magnetic stir bar. The reactor wa
anhyshride gy rihenndded waerc? hlt\hléh Mirsipgt Wfter Iaghﬂitlam drarefctonfwasrtirred

for & ﬁﬁk}ﬁ{gﬂéur g‘hgﬁlgg%lgel%g cirmtg g’@/ﬁr?_l %ta iagégvggl{{dl \%tfl?seaturated
NaHr(}ﬂ)gE(V itiestvaithnoO®m1)0 fTH@Xﬁ%E@ﬁ@ﬁ?@I(\%AS dl%%o/@vf%i" M é904 dofl qmered
Al drich), and tetrahydrofuran

The gihyhpcstatp s sheprempved infraem tOAhdﬂl%tW gx\@r@/ mw)@édrddﬂct asa
pel e E1E TS T AT YRl T LS REBEE, 00
MHz)ell 44042 (aHm)es 1@4‘4 dBy(QH@ZrQﬁ@ 7973 .69 @ﬁ%rﬁy BIAN3.08 (AN m),

Sci nce(Gb sthencarge
2. 81%&%@&(@ anh 23] AR (T, g,(?gb%g,zz@i multiple singlets), 1.89-1.80 (2,
m), 1.70-1.49 (2H, m), 1.24-1.14 (3H,m). >C NMR (CDCls, 75 MHz) §174.34, 169.01,
60.74, 45.82, 41.09, 28.58, 27.99, 21.60, 21.59, 14.37.

Part B. Preparation of N-(acetyl)-1-(4-piperidyl)-2-(4-pyrimidyl)-1-ethanone 5).

R CH i
H3c/\o’u\O S
Ny -CH; " @“ T
0 N N %

3) “ (5)
ethyl methyl N-(acetyl)-1-
N-(acetyl) pyrimidine (4-piperidyl)-2-
isonipecotate (4-pyrimidyl)-1-ethanone
[495] This reaction was conducted in a 1000 ml, 4-neck jacketed Ace reactor with a

mechanical stirrer, nitrogen inlet, addition funnel or condenser or distilling head with

receiver, thermocouple, and Teflon paddle agitator. The reactor was first purged with



chloride (8) (2.59 g, 1.9 m, 0.0148 noles, 1.23

equi valents relative to noles of hydrazone (7), 98%
w@eog7074 rom Al drich) was charged neat at 25CPOWES2005009659

mn. The reaction was exothgrm c, and increased the

tenperature to approxi mately 40C. The resulting

nitrfchi HferwiRE  UORGH of 0% ol PR AR0 B Bfifluf286 2 &
25 8I‘th]a6éﬂ yholhydﬁmzaﬂsmn( fZ)mMﬁﬁle,CZ)m Sqmdlcnta$elﬁﬁ®§| mrhrﬁgﬂeb yf methyl
h N- t razon
? o) oo G SRR CRR it RETT ohheisionling Shersaluion togGy &
metﬁ (tn;afz@ %azroe@r@ hysiraxene ﬂrorﬂrs?@%(ﬁmeﬁ&t@g» was

yrazol e)) Part E. Preparation o
Chal&e(l 413@06@? 3Q15p|11) Wllnlé mqmiammgihe] el peBat(d-at fdse tophteQy | Afsyrward,

the mix (t) 0 1n hile malo%almng tﬁl—“temperatu % a”PIO °C NN-acetyl
ARy heg o1 Qi v
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was Riee) PV AP REAIIGE B BIcorard e ok E hagng the
tem ée}gtgltré%gg/gsglflﬁlteﬁe"@t S&Eéd{%nﬁ}@ therdpRAtire vhsMecleddlth 188C, and
0
the pregsird wag dece¢rsed to Piieoyl Y -tpypdratiudi wasithgh slbwly odcneased, and

oo iy A RO b S EPIRC.

presBiGE Ao 200ANBRAGTEA%0 ambioht @ik BRbgent %95@3]?1@1%1}@ RYBXor- (94 ml, 4.7 ml
Water (20 m) was then charged (to cr allize t
per gta(mof methyl pyrimidine (4)) was charged while cooling the mlxture to 40°C

razol

ParPEDb Gy fie RUGLIL A e ipei s R R B L s B S

tolué@shﬁ&@lhb&tﬁz&ﬂﬂﬂ and 6N HC1(1.20 m, 0.007 m)l es) was
charged to the reactor to decrease tt;_le pHto 11-12.

After the HC addition, the mxture WAL’ @ hgr

cooled to 5C and stlrredfor 1 hr. The sdO s\vvere

then fdltered, washed with water, dried atHs

tenp e of 80C ar@mzwure of 29 in. HJt
I el e N ct. in fonm of —an»
y lj“I hgroﬂyhﬂac o N0
0 S HC
6 (6) (7
N-(acetyl)-1-(4-piperidyl)-2- tosylhydrazide N-(acetyl)-1-(4-piperidyl)-2-
(4-pyrimidy!)-1-ethanone (4-pyrimidyl)-1-ethanone

p-toluenesulfonyl hydrazone
[496] This reaction also was conducted in the reactor of Part B.
Toluenesulfonylhydrazide (6) (40.8 g, 0.213 moles, 1.0 equivalent relative to moles of
methyl pyrimidine (4) used in Part B, 97% purity, from Aldrich (Milwaukee, WI)) was
charged to the reaction mixture product from Part B. Afterward, methanol (134 ml, 6.7
ml per gram of 4-methyl pyrimidine (4) used in Part B) was charged. The resulting



off-white solid. Part F. Preparation
of N- ( 2- hydr oxyacetyl ) -5-(4-pi peridyl)-4-(4-pyrimdinyl
w0 2@408707chl or ophenyl ) pyrazole (12). H H3C H PeEMMUBLODY/ Q9659
NHI BN-+OH C1L 1 r / N&O-~CA NNTOHN (10)
(11) (12) 5-(4-piperidyl)-4-(4-pyrimdinyl)- butyl
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, 0.01. noles I va rel.ative to o
for aﬁ{ﬂaétséi ]é‘[f Theesgl 1de91Leoﬁ15qr%cil (\Aia%tfed gg@?b@ PO W aper gpd dried at 50°C
and %)%!Sétﬁﬁ))f no i'ﬁaﬁrl@@ TokBE Wkid RSpreldh tHeYforth 0@Mpale orange
ar ged to the reactor. This resulted
solid. Tz hoeilrgzohh pmdusﬂ axistgd ad nmgrmsatgqnnws;anﬁ ifomiexs sxpolution.

ool Bk L5565 SR b B s N o

resoRitfet BRRepdFRAIRE %dlﬁ}ﬂlle@t alﬂﬁfu'gld Xink QfructiireWdsl cﬁ)s&ﬁﬁd tﬁl[denagldence
t he react | on using HPLC. After conversion of
existed dbatdhe tautomers were in equilibrium. Chemical shifts were referenced to the

oS R P A bR 054

(1H5oe? éo@l(mra ot 3381, %M{l‘HndeHBH)ZH%) (74790@@&129171@63(31)1%) 4.24
e (10) " renai ns) he m xture

s S0 T3 76 (1890 965 Himl dr kel ms%r(.lsh;mveé%%ﬁn) 2.40

S t
(Hase GH sha@S R B 108 RSP RO R A T G BR. g aMr
(CD]E@NUHGO NHA G 16006664, 81@961136@5@&0 flsiguat 490, qssrmg 230.51,
fted funnel, and the not her guor was used ai d
130i5i, 28083 AR388, 12263% HGi5Ty 44 DO ls 7 6 0B B 2O HRe 2165, 31.62.

R SRR e ARy e Plagar sl 20

16.84138 (180 m) tw ce, keeping the washes separate (the
nmot her |iquor was brown, the first wash
Part D. Preparation of 1-{4-[5-(4- chloro-phenyl)-4-pyrimidin-4-yl-1-(toluene-4-

sulfonyl)-1H-pyrazol-3-yl]-piperidin-1-yl}-ethanone (9).

H,C
H,C
3 L
S
0O

! O Cl

NH
I
+ —_—
N._CH

N N 3

L J \(f)l/ Cli
(7 ® &)
N-(acetyl)-1-(4-piperidyl)-2- 4-chlorobenzoyl 1-{4-[5-(4-chloro-phenyl)-4-pyrimidin-4-yl-1-
(4-pyrimidyl)-1-ethanone chloride (toluene-4-sulfonyl)-1H-pyrazol-3-yl}-

p-toluenesulfonyl hydrazone piperidin-1-yl}-ethanone



cont ai ned sonme color, and the second was nearly
clear). Afterward, the solids were air dried on the
wo pdones70vo yi el d product in -92-94 %yield HPRCO/ES®O4/069659
>98-99% The above HPLC mopyjgtoring was carried out
usi ng an HP 1100 system and the follow ng gradient:

B I TR S I TR R

inlet) @i diti¥R F@hePattongaisandrt distilEn D%ﬁéttda\w{ﬂh P@e&eﬂ%éfﬁécoﬁlﬂ‘le and
col unm used was a Zorbax X C8 col um art#

maggetdogir baosTheegctanves it prgged PHE riPgem A erpviarh dpeairacatyl
T
o g Byt G0 DL R I SRR (151
0. 1416% D&I@QQ&M& foyl @ﬁvaﬂéﬂt@fdlﬂﬁve&@ 106t Hyllrakohey (7)vef% pa)ity, from
Alternative Preparation and | sol ati on_of

Aldlﬂp}()aw gﬁrryh@qf&rq@. (pEHFGy40 mb 4l P‘i?y&f?fﬁqoé Wgraaorb@t(ﬁbm

Aldx%%) Vz/%sz Qhagg%ﬁ% het g/ﬁ@ ,ﬁ%ﬂ? asgig‘t?n hsl tﬁﬁ' ace t@l%ﬁ%e ((1 3h g,2.3

ml, Py 68rirbilese 1.4 4qpivaenisdylaliveto melaiopbypitzine (7), 99% purity, from

M et Citonh SOhDEE fercherete s PEaErED: ot dlebRoy!
chlo@ildlte? @959( %q %Q 0. ()?14@ IH@I% )1 BN LAY RUive to moles of hydrazone

tetra ydr uran 6 mM) were charged to the
(7), P8%Cpwity, fidme Ar}dzxqm msm@gsd ineaked 29Ad oyen! ewin. oTheEaction was

o b A DA e BT B A i

was3RRI%d P@Iugl %d%ﬁ&ﬁ GAMPAIAEEat roflie Fdrameasd J kit (until at least 98% of
recipitated and the tenperature briefly rose to -4C

the facetyl bydteraned 7t Was eanspegd; asrmeasuced byfign pair phromatography

oS B RO 2550yl By BB o

(areamd&az@ge/dﬁa% hyldEDone sbﬁgee/ra @raa%mpymmla)a dt 25 ). and
was eda over
Part Ew&éﬁwﬁr@ crfés@ Rlaewlhﬂﬂﬂwgnpﬁ@naarﬁ W ?Jﬂoroah%wé)ﬁérazole 10).

caler_gf the mxture became vyellow. The mxture was
stlrrt 025C for 2 hr. Afterward, water (10Hrr1) was
added; e Lenperat ur gpas i ncr eased to 30L-NThe

resul ting/n xt\ ¢ wag £xtracted with one 100 ,

one 50 n [ Iuene._Ih.e__sorrbl

phase concentrat ed via ' Non at
at nogphefic g e‘gsure to remove nost ©f the T F. )V\hen
the batch tensgrature reached 95C, the m xturéeNwas

cooled, and distillation was WD 2004/ 087074

PCT/ US2004/ 009@9 10)
1-{4-[5-(4-chloro-phenyl)-4-pyrimidin- 5-(4-piperidyl)-4-(4-pyrimidinyl)-
4-yl-1-(toluene-4-sulfonyl)-1H-pyrazol-3-yl]- 3-(4-chlorophenyl)pyrazole

piperidin-1-y1} -ethanone
[498] This reaction also was conducted in the reactor of Part D. NaOH (2.92 g,
0.0722 moles, 99% purity) and water (20 ml) was then charged to the reaction mixture
product of Part D. The reactor was configured for distillation, and the solvents were
removed while increasing the temperature until the reaction mixture reached 101°C (THF
distills at a vapor temperature of 65°C, followed by triethylamine at 89°C). Afterward, the
reactor was reconfigured for reflux. The mixture was then maintained at reflux for at least
4 hr (until at least 99% of the 1-{4-[5-(4-chloro-phenyl)-4-pyrimidin-4-yl-1-(toluene-4-
sulfonyl)-1H-pyrazol-3-yl]-piperidin-1-yl}-ethanone (9) was consumed, as measured by



-139 continued at approximately 160 Torr until the

volunme of the concentrate was approximately 75 m .
wab@4egiont i on was then cooled to 0C, and sti rredr/ii820044009659

hr to crystallize the prodyg%. The product was

filtered, and t he cake was mashed mnth a small anount

ion _%glé'gﬁﬂ i ]i%d% ) Wat@xlr @9 f‘ﬁg e&I arég_ed ;‘]Oé'%}lﬁcﬁ?}gﬁ%thf A 4@-
plpmctymy (dpyainydiny 8- (&Qihl&opﬂrﬁb@pﬁagbl/e MR ddcZ{10M 131%%#%m1y, the

Th d ted as a m xture of ‘enol
ik RIS PRGE i EPE A S8k 78 SSHHIGR k.37 i 01607 Bavies)] Segeharged to

the Méétorg 4 easg)f_]s p’ll—gtcgbﬂ?ﬁ ijftep th%éf%l e};@ldszght g-gz'_li)nxtlge Q@S further

cooled, to 52C 5né s’dﬂzed for 651Ir|) Thé sﬂﬁis(wfere ﬂfren&ﬂ‘%réﬂz waSlh3Bdith water, dried
31 (s, 0. 65 H, 4.72 (m

ata exgggéagmao%%o Frﬁnd@, @@sblre o§ 2§7n (Igg to]_j}qy;ld the B@d{lﬁﬁ in the form of an

ot 4rfBbia 3. 13 (m 1t 2.56-2.85 (m 1,350, 2 44 (m
0.65H), 2.12 (s, 2H), 2.10 (m 2H), 150175(m

Parp ) Prepespipsineo BN-(AMhydronpddetsd)- S eipipeaiidy - anplyriaioliaj- wid-

| henyl ) - 4-
°h1°9§?}§en$/g¥’£ﬁr%ﬁ&y|(f ?tr ol 5e§2y4) sul fonyl ) - 1H pyr azol - 3-yl |
1l-yl}-ethagqne (9). H3C H3C NH N @ C

(4 pj peri dy})-2- 4-chl orobe
@4-chlordlphenyly Opyr!nlaTn 4-
(4- pyni_mddyl ) -1 -ethanone chl oride Cl
(tol uené-4-sul fonyl)-1 H pyP&azol - 3-yl ]
p-tol uenesul fonyl hydrazone piperidin-I-yl}-ethanone

[501] (0Hi s reaction was @ayried out in a 100 m (p9und
S-(+pperidp-tpmskidingy- - [ ( l E) lbu(y]l' N-(2- hydroxyacetyl) 5-(4-piperidyl)-4-

3deeloydppringpyrhadien- 4- y1 ) - 2eypyad mi di n- 4- y1 @t iylidg moﬂspﬁ@npymole
5g, .11 mmol

(7)
i beceneat nohanadide () (s 41 el et 0
half(deTFshapé?&L%)a[ﬂd)e the‘ﬁ'ﬁb 1d Bﬂtbléﬂf;- gofﬁséro%fhﬁ?ﬁﬁgg&y adzclpfle?. The

of triethylam ne

reactiplﬁﬁfcaﬁwtmﬁorfdpgsmgdﬁ?iec( SW%@IH@M gmmldlnyl) 3- (4-

chlof I AEAERTE tion Tl 5105 uter Bt obiikbelapaibigneD) (59.97

g, 581'9611’116@454 81018805, 5 teqlugmnts kQatiR toYfoled- b o1  glycolate (11), 95%
romatog E)hy i ndi cated that the reaction

Pmb’o ek ke, 18cdipzabicaelofs 4 Rlundred-anel (DB, 168 gy shad, 0.01

ol 1 GRS TR b5y B0 L o,
and gy1pnwf1e@ nﬂ,olé)&ﬁ%lpﬁdty,l fiom AldridhhGrere MRAESHMIH %épﬂeﬁegbl‘ Ofhis

result B T ek Sy pismactactrals aioniss el g inoroased gradually
(
whilé AR6aGHki8tA ﬁéﬁﬁgﬁ%@#ﬁﬁ%&@%ﬁ%@%@ 5@%2 (185%40%) 34 then

s), WO 2004/ 087
maintained at reflux for 4h while monitoring the reaction using HPLC. After conversion

Cl

of the ceased 5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10) (when
only 2-4 area% of'the 5 ~(4-piperidyl)-4~(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10)
remains), the mixture was cooled to 100°C. 1-BuOH (120 ml, 99.8%, HPLC grade,
Aldrich) was then charged to the reactor. The resulting mixture was heated at 125°C for 5
min, and then cooled to 25°C. The resulting solids were isolated by filtration using a
fritted funnel, and the mother liquor was used to aid in removal of the slurry from the

reactor. The resulting solids were washed (in a displacement wash) with ethyl acetate



- 140 7.63 (2H, d, J= 8.4Hz), 7.45 (2H, d, J= 8.4Hz),
7.30 (2H, d, J= 8.1 Hz), 7.29 (1 H s), 7.21 (2H d,

wd2008082d, 6.64 (1 H d, J 5.1Hz), 4.71-4.52 PAT/HS200/009659
4.01-3.82 (1 H m, 3.5 O- 3384_4 (1H, m, 3.28-3.08

(1H, n), 2.84-2.58 (1H, m), 2.46 (3H, s), 2.16 (3H,

153} 4% K tisnleenife QhTinb g Rrbor o Vi e first wach

confa&&d]sBmel:BQ)r,l&ld th2 6ecodd wad nBdrly &éarl5Aft2B)V:&a the 306 were air
eparation and |sol ation

drieg qngﬁf %ltarct@tmlg.pg&qcmn.f% -4 Y. 35@1(14HPLC area % >98-99%. The above

HPE@ 'n%n?ﬁgﬁ%wééé%emﬁglg éggg] 1@0& ?3% Md @ﬁ@mgg%fggﬁdlem.

80% %te@ﬂ@él)omtﬂﬂe{t@_ 108% memmhmneo@m Bemiy thed hpldrfon® diin with 100%

aceé)}lbgl_e %&ii%%&%%%[@ 232 Pq.eéqwﬁrgf %oq];glggﬂg&w T§A§f| The column used was
a Zrba£ NDB-oRh@ M) (phrih Y1987 @b6‘44 Mlnuﬁ&rlﬂrﬁj Mfhe column -

pi peridin-1-yl} -ethanone [502] This reaction was
tempenairewas 60° G‘ ke ﬁamlen@lumdtmst%mmm aSkmplés yvBre(typically

prefr Ry R R okt i ane e Ry ettt 16 1 by

volghe)charged to the reactor, followed by ethanol (5 nl),
which, in turn, was foll ovved by potassi um carbonate
(1 g). The mxture was stirred until conpl eti on of
re | t0
Exz{rﬂ]zle 4 %lttér?ﬁtw@f‘{ﬁgaqaﬁgﬁ ﬁgegy %ﬂﬁ(ﬂyvggNg(%&ﬂg ]t-ﬁf-sﬁ)lgyldyl) 2-(4-
pyrimmyﬂ)t-l-leglmhecQS)was di ssolved in ethyl acetate. The
organic |ayer washed with water, and concentrated in
vacuo to yidghd a white solid. The pr oduc

f ol | owjg terlstlcs CHBH NVR CDCS 300 MHz) 8
9.27 (1H s), f ad- s) oy NyyiHs7 01
(1H, d, J= 5. 1Hz) 4 82 (1H , 2-3.00 (1H,
M, 3.72- 3.59 (1R 3.30-3 18(1H n) 2.79-2.62

(1H m, 2. (3H, S) 2@-1 78 (4H, m.
2004/ 0870744fCT/ US2004/ 0Q9R5H9 - 141 Exar{Betyl)-1-
Al ternati M&ade §par at i onpyq{mdm (4-piperidyl)-2-

o PSR & 6 Py T O ) (g bt
[SOJ3C s (Thjs rehctonNvaN carried out in a 400 ml jacketed reactor. Potassium t-
butoxide (28.5 g, 241 mmol) and anhydrous tetrahydrofuran (“THF”, 226 ml) were
charged to the reactor. The mixture was stirred and cooled to -6°C. 4-methylpyrimidine
(4) (9.9 g, 105 mmol) was charged to the reactor over 10 min. When the addition was
approximately 75% complete, a yellow solid precipitated and the temperature briefly rose
to -4°C. After stirring the suspension at -6°C for 1 hr, N-acetyl ethyl isonipecotate (3)
(20.9 g) was charged and the mixture was stirred for 19 hr at -6°C. The resulting dark
brown suspension was warmed to 0°C, and 80 mL of 3 M HCI1 was added over 20 min.
The temperature rose to 9°C during the addition, and the color of the mixture became
yellow. The mixture was stirred at 25°C for 2 hr. Afterward, water (10 ml) was added,
the temperature was increased to 30°C. The resulting mixture was extracted with one 100
mL and one 50 mL portion of toluene. The combined organic phase was partially

concentrated via distillation at atmospheric pressure to remove most of the THF. When

the batch temperature reached 95°C, the mixture was cooled, and distillation was



, NCH-N3 NH CL NCIN NN (9 (10)
1-{4-[5-(4-chl oro-phenyl)-4-pyrimdin-
wG2(ogioper i dyl ) - 4- (4-pyri m di nyl) PCT/US2004/009659
4-yl -1-(tol uene-4-sul fonyl )34+ pyrazol - 3-yl ] -
3- (4 chIorophenyI)pyrazoIe pi peridin-1-yl) -ethanone

coniy Thﬂrgglipea ec} lgé] Tgrr %(l) Hl%uvco llen%le bfng cggcpen aterv(\?alflsnd

appfé)@(ﬁﬁéftlel@'?ﬁﬁiﬁ] ditie- s%ilivti&n @a&tﬂer@&ﬂc@émmgﬂyixﬁd stn{e!déromhhw p
henyl sulfoné% 1H pyrazol - rimdine (9) (6.8

crysgeylh e gendlaet. 6lhe me:iuqt AQS rﬁll)ered fin% stk waspashed Mlﬂwsmaﬂ

oS or AR B ThE L 8oE0 CRB BRI 8 o P+
ylethanohe (81%gR]1d)sn }%ﬂ@iN&dﬂ)hﬂﬂHBDCI-MMMSah/ﬂD at-hl 248121 (BWOM The

NaOH was slowy added untj| the pH was between_ 13-14.
compRng gxsied phy nmﬂ@mﬁ enghang lgfé%@t taones ipdicuiskrenloroform: 'H

e
NMER B0 SR LY EL S o bES gResRD, 16 5 QA B 17 051 870 @
=5 Y'HZIOXDBISHI)CB 31@(4,7& ﬁ%HZ @l&iH),HﬁZQ(dMﬂﬁ szm |0dasH)5@sjz d,J=5.6
The above deta Et on_of prefer

Hz, @rﬁé&ii -ﬁ%h{% 0|6§H)n4 8%@@@106 H) 4/ (nacoq%ﬁﬂ)n? 98t(ﬁae1r}9 3.88 (m,

I [ t int r [
065319513 o, ifh 5@ sk 1S58, LAVGE 4 051D, 242 B I o, 28D,
1.50-b.76 ki, 2HY). may adapt and apply the invention |n its

nunmerous fornms, as they nay be best suited to the
requi renents of a particular use. This invention,

f N i 4.
et Monb g UL o ARSI PR EOphens
pyrB@ifing2004(t0lnes 69 -sulfong])- N pgr 2xokB-yl]-pipepidin-d sd}fethranone (9).

n,dBKi Ng a substituted pyrazole, a tautomer of the
s |touted pyrazole, or a salt of; substi tuted
pyrezgke or tautomer, wherein: the su t,[u)ted
O

i nO. 1
pyrazg@l e corresponds i nfPstYucture to ﬁ«N(') R34y,
N NH RSB R3C Y5 Y1 11 3 Y2 ) N—
+ —— o
N._-CH N
B )ig a >
0 N
M @®) ®
N-(acetyl)-1-(4-piperidyl)-2- 4-chlorobenzoyl 1-{4-[5-(4-chloro-phenyl)-4-pyrimidin-4-yl-1-
(4-pyrimidyl)-1-ethanone chloride (toluene-4-sulfonyl)-1H-pyrazol-3-yl}-
p-toluenesulfonyl hydrazone piperidin-1-y1}-ethanone

[501] This reaction was carried out in a 100 ml round bottom flask. N'-[(1E)-1-(1-
acetylpiperidin-4-y1)-2-pyrimidin-4-ylethylidene]-4-methylbenzenesulfonohydrazide (7)
(5g, 11 mmol) was charged to the reactor, followed by tetrahydrofuran (“THEF”, 31 ml),
which, in turn, was followed by 2.15 ml of triethylamine (“TEA”, 2.15 ml) and 4-
dimethylaminopyridine (“DMAP”, 0.134 g). 4-Chlorobenzoy! chloride (8) (“4-CBC”,
2.09 ml) was then charged all at once while stirring the mixture. The reaction was brought
to reflux. Liquid chromatography indicated that the reaction was complete in just over 1
hr. The solution was washed with saturated ammonium chloride (2 x 25 ml), and the THF
was removed in vacuo to yield a yellow oil (11.18 g), which solidified upon sitting.
Recrystallization from ethanol/water yielded 4.88 g of a white powder (76% yield). The
product had the following characteristics: "H NMR (CDCl3, 300 MHz) 6 9.20 (1H, s),



Y (1); and the process conprises conbining an
i soni pecotate with an anhydride ; and the
WO s@niogmeot at e corresponds in structure to ForPal/ES2004/009659
(VMI): O HN ORA (V); and.jide anhydride corresponds
in structure to Formula (V): OORS)LOARS’? (V); and

7.659}%21'32‘5%%&'}{&%@% Bifq BB }?ﬂs“ ng d?JL%gﬁEgnﬁ"%Q'( s),7.21

e group consi
(2Hh4d| ﬁg&nHz)‘,l)ﬁd%c(XH, deyan onﬁm To4. Sal(kH,l m), aamm@alzlgyﬂ m), 3.59-
nonoal kgl am no di al kyl ani no

3 A4 (1D 19a P 1§13 O ER & 2- @S%Méw SIS B Ryl6,(3H, 5), 2.02-1.62

a a ?(Fqﬂ I I r
(4H; F{zoxyawpf %ig?gbzg y i g?g%égtﬁSﬁégﬁ%\M@?hB% éf)0>f3/4 55/132.01,
130ni3; @2% Uhd26178e34.81.iAdependantl.g9.sel ected from t he

group consi sting of hal ogen, hydroxy, and cyano; and

one of Y1, Y2, Y3, Y4, and Y5is =C(R)-; and one of

2, [3-( XAy fa-

Eslpe e e AR08 - s Yo
chigropbenylp-dHspwrzelgd-ol praptijlinedh@AxN-; and R4 is

g€l ected fromthe group consisting of hydrogen,
ﬁacyano hydroxy, thiol, carboxy, ni tﬁo

al k' .rboxyalk |, alkylthio, alkylsulfinyl CH;3
al kyl sy fur W, _%O 3087074 PCT/ US2004/ 004

al kyl cqr b clyl,_carbgcycly ; o
car bg 3 : carbocyclyloxy, N

cagp v car bocycl yl oxyal K§T, Y
carbocyclyl o, carbocyclylsulfinyl, N

car bocycl yl sul fonyl, heterocyclylthio,
het erocycl yl a4l finyl, heterocyclylsulfonyl, (104)

car Q?g%gc%] & ek)ﬁ%/‘l py%%{dbocycl yl het er ocy4c‘{gyl Lavetylpiperidin-4-yl)-5-

het é er ocycl yl oxy - -
hebd SR AU RERR =27 HE, ~ ami noal Kyl P&l kY| & ho. > pyrimidine
al keny| it lylbfﬂk‘?‘ﬁ‘ill amino, carbocyclyl am no,

[503)et er ORMGhACBAWAR caRBANAE &1 H9MMI rouddl KedYm fRkKoxyalhy! ,
al kenyl oxyal kyl , al koxyal kyl am no, al kyl am noal koxy

Acegylripryidiarbpin-(4- cldtauonab@wd] M[@lﬂm@wb’dlml)sulfonyl] -1H-pyrazol-4-
yl}&y%tn%ﬁ%%)fﬂ éf)l P é()y c%arg XA lthe raelac 8rx XSiftw %”t)@z ea%ﬂ]ano? (5 ml), which, in
turn, was followed by potassium carbonate (1 g). The mixture was stirred until
completion of the reaction, as indicated by liquid chromatography. The ethanol was then
removed in vacuo, and the resulting solid was dissolved in ethyl acetate. The organic
layer washed with water, and concentrated in vacuo to yield a white solid. The product
had the following characteristics: "H NMR (CDCl3, 300 MHZ)8 9.27 (1H, s), 8.54 (1H,
broad-s), 7.36 (4H, s), 7.01 (1H, d, J=5.1Hz), 4.82-4.72 (1H, m), 4.02-3.90 (1H, m), 3.72-
3.59 (1H, m), 3.30-3.18 (1H, m), 2.79-2.62 (1H, m), 2.18 (3H, s), 2.15-1.78 (4H, m).



al koxycar bocycl yl am no, al koxycarbocycl yl al kyl am no,

am nosul finyl, am nosul fonyl, alkyl sul fonyl ai ni no,
w@bdoangarkoxy, am noal koxy, am noal kyl am no, PCT/US2004/009659

al kyl am noal kyl am no, carbog¢yclyl al kyl ai ni no,

al kyl am noal kyl am noal kyl am no,

al kyl het erocycl yl am no, heterocyclyl al kyl am no,

al kyl het er ocycl yl al kyl am no,
Exampledt yakterinatiky Pheaentioy of §4(dpiperidyl)-4-(4-pyrimidinyl)-3-(4-

het erocycl yl he cl yl al.kyl am no,
°“‘%ﬁ‘1?§‘29§‘i?38%ﬁ§}13k]:‘{)gf%%%ﬁal%ﬁﬁwt%%| ani nocar bonyl ,

alk@l cax bonyl am no, hydrazi nyl, al kyl hydrazi nyl, and

car o@ ylohydrazi nyl, wherein: any substitutgble

menberso /s/éll\JIgI@ gr g :
one or nare;sobst

aup opyfonally is substitufe
ituen{s i ndependent |y sel egit ep—Kr orwH
-ng of al kyl——alkenyl ydrygxy, —
al.kyl, al koxy, hal oal ko ,
nitr@,” ¢yano agkyl sul fonyl, al kyl sutfi nyl,
al kyl t hi o, al%gxyal kyl, carbocycl yl oxy, heter
and heterocyclyl al koxy; and R5' is selected fromthe
group consisti@ of RSA and -O RSB; and R5A icgg
sel ect.eds{4 QB LRG HILHMRGKONST Sti ng of Nydr QO8N 4 borimidingl)-
opt ixQnakdidsesuRRiHed A gyl . opti onag_gych ﬁgngﬁp%%o S
aryl, and,;ptiopallyssubstituted heteroaryl; "an
Is selected fromthe group consisting of
[S03pt i od&isirgaction sias condubteal ikyl250exicephd bottom flask. To 4-{3-(1-

el RHRHI 1P B S PR SR e
y1} opinhiaiel(Oyo6cBs0stwdssaaed 8y a1 k¥ m1). The mixture was stirred and

optional | y-substituted heteroaryl, and optionally-
heated fia tatlugt Elep 15aetiongsasymanikared by HPAGyeod dstsrrhined také ognplete

htrnagen- Ar: LsqQni.pecot at e rein:
o 510990 Bl B0V B SRRSO S ST BB il R ot was sy
added antdtthe 63 twaas betwssh a 3¢M! 1Dhe YR o8 isolated via vacuum

PCT/ US2004/ 009659 - 144 0 O ~-NC~-~ R5 ORA (VII),
filtrafion topygeld 3 3o & of ¢-bansichlosorhsauh-Smperadinids it ovzat-¢

R CEY ' L i soni pecot at e corresponds
yl]p%@@ﬂ@ﬁéﬁ%&b orm 56%‘\%): 0 HN~i ORA (V): and

t he anhydri de corresponds in structure to Fornula (V):

OO0

2

H ok ok ook ok ook ok ook sk

[504] The above detailed description of preferred embodiments is intended only to
acquaint others skilled in the art with the invention, its principles, and its practical
application so that others skilled in the art may adapt and apply the invention in its
numerous forms, as they may be best suited to the requirements of a particular use. This
invention, therefore, is not limited to the above embodiments, and may be variously

modified.



RS, | ACARST (V); and RA is alkyl; and R5' is selected
fromthe group consisting of RSA and - O R5B; and R5A
WO g00ge8mct ed fromthe group consisting of hydrBgENS2004/009659
optional | y-substituted al kyhy . optionally-substituted
aryl, and optionally-substituted heteroaryl; and RSB
ected fromthe group consisting of
WE g;‘ﬁ%%#al | y-substituted al kyl (except for
unsubstituted tert-butyl), optionally substituted

al kenyl , optiognally-substi.tuted ar3{
opti onémr?ceg@fpgmquﬁgeqjs t})ququkwraz e, a tautomer of the substituted

y. r ionally-
Py T By P i e s Dot eot ed

I S ¢ qubsiatiat @yrazhleroenmpomb@ imittucbge to- Porotvée (Igd
i soni pecot ate c responds in structure to Fornul a
(MI1): OO0O5 R OR(VII) and RA is alkyl; and RS,
is selected fxedH grshsting of R5A and
-O R5B; and BS5A N gl ecied/ he group consisting
of hydrog 51; I/ i<
opti onal | .
optional | y- subgt i tuted eroaryl ; @nd R5B i s sel ected
fromthe group consijsti n&of optional | y-substituted
al kyl (except for ituted tert-butyl),
optional | y-substitutedYal kenyl, optional |l y¢3;unstituted

aryl, optionally-substituted aryl al kyl
optherraresy sgmegquma@aﬂ%tﬂé}saawwotatsr‘fﬂﬂbﬁ{ Pydriflg . and

g#l? {}g@‘@@%&%ﬁ %@g&ﬁ&{%@h E%hcm proce gﬁl {lffgggiqyrm king a

substituted pyrazol ¢; taupdmer of the substituted
pyrazole, or a SaiN of t ubstituted pyrazole or
taut omer, wherein: ubs

Lyed Y, zol e
cor responds in str uct ure to (Il!or rru&ls) ﬁrn)% R3A N -NH C
R3Bh Oihy@ale ISrefpondbdn Sikdcture to Formula (V):

0 0

RS'/U\O/U\
R* is alkyl; and

R* R3B, and R>C are independently selected from the group consisting of

Tetuted|aryl,

R (v); and

hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, or alkoxyalkyl optionally is substituted with one or
more substituents independently selected from the group consisting of
halogen, hydroxy, and cyano; and
one of Y', Y2, Y3, Y*, and Y° is =C(R*)-; and
one of Y, Y?, Y3, Y*, and Y° is =N-; and
three of Y', Y2, Y°, Y* and Y are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,



Y~Y3.Y (l); and form ng a reaction m xture by a
process conprising introducing a nitrogen- protected
w0 soniogecpt at e and a net hyl heteroaryl into a PEHUSING/009659
and the nitrogen-protected {goni pecotate corresponds
in structure to Formula (VII1): RS NO ORA (MII);

s SRR LSRRGSR L Aok

carb@bkglyl,allﬁ)m? d%fﬁbbtc%/%&xyaﬂtgﬂ E&ﬁoaycfkylthid,e?pdmdgcﬂtylsylﬁnyl
rom e consi s r

cartfy aléw?orﬁgld}%%zg)cych)gwg helgrays yl%&@w he&%’fpwiﬁﬁwonyl

cm%i%ﬂah&k?%a?ﬁbcyc@ﬂ@t&b{éﬁml %ter@l‘;}kc‘?%)ﬂkyﬁﬁ erocyclyloxy,

xyal kyl, whereéin: any carbon of the
heteacmynbmlk@tm ampIyn ahkgdaélml redkylamine, kl}cbayfammo alklzm»dymlr@r,

carte Y et e Fmalpa Rt bo ot e R ST e
alk@apwpamgmn@kyﬂ@ﬂ@ﬁqmdﬂa k@&ﬁﬁnom&wmox%&wno and

one is = )-; and one of
carbgpyclylpxysggbonygd, heéﬁii@lcwsdmgfcanbonyla nﬂtomamqfla@gmm

ST M R M e T

alkyttfon glairigo, @ﬂkoxgzélkh)xy,aﬁﬁned}koxyamlrﬁélhy&n@ﬁb ected from
t he. grou conS|st|nq of hydrogen, halo cyano,

alkyiaraingairylaniipg. sprbog uy w@llvlamn@r%kylymma é@a@@@é&;&l@mo
eSS 1) S Rt
carb@aydiplaikylllydterbk}&ihylhmirroahdﬁemyyctly]hebechyclylalkylammo

alko%g{{: bg%%}/is@ﬁyﬁ}%@ég%éﬁv nglpé(liﬂ?%(g al rgfkylcarbonylammo hydrazinyl,
alky RSNl éﬂcﬁé&rﬁ&wﬂ ThyQRlZaTyGVidr¥iht hi o,

het er ocycl yl sul |nyI het ér'ocycl yi sul fonyl , _ _
car bocycl yI al amrﬁybstrt@tawg anephhyer o€ senhagryah snbt;onally is substituted

het er ocy | al kyl , heterocycl yl ox
et or ooy EHy PR Regre SEhHG SRRy Sclpelsh o g, sroup
al keny! aj@h&istingd ey ﬁﬁéﬂg@ hydiic@{ybﬁﬁil}égéﬂ ﬂl@ﬁhlkgl alkox
het er ocycl yl am no, an1nocarbony ¥ oxyal
haloalkoxy, keto, amino, nitro, cyano, alkylsulfonyl, alkylsulﬁnyl
alkylthio, alkoxyalkyl, carbocyclyloxy, heterocyclyl, and
heterocyclylalkoxy; and :
R is selected from the group consisting of R** and -O-R°®; and
R>* is selected from the group consisting of hydrogen, optionally-substituted alkyl,
optionally-substituted aryl, and optionally-substituted heteroaryl; and
R® is selected from the group consisting of optionally-substituted alkyl (except for
unsubstituted tert-butyl), optionally-substituted alkenyl, optionally-substituted aryl,
optionally-substituted arylalkyl, optionally-substituted heteroaryl, and optionally-

substituted heteroarylalkyl.

2. A process for making a nitrogen-protected isonipecotate, wherein:

the nitrogen-protected isonipecotate corresponds in structure to Formula (VII):



al kenyl oxyal kyl, al koxyal kyl am no, al kyl am noal koxy,

al koxycarbonyl, carbocycl yl oxycar bonyl
whedoengmyL| yl oxycar bonyl , al koxycar bonyl am no, PCT/US2004/009659

al koxycar bocycl yl am no, al koxgcar bocycl yl al kyl am no,

am nosul finyl, am nosul fonyl, al kyl sul fonyl am no,

al koxyal koxy, amQqoal aniooalkylanino,

al kyl am noal kyl a car yl al kyl am no,

alkylanlnoalkyl ynoaNkyl

al kyl het er ocyclI®1ai ni ng, heter@CV%?YVthMﬁan1no

al kyl het erocycl yl al kyl.am no,

carBBRIPEFSA o9 S%‘{Oélﬁgg%@g)pwpﬁgotate with an anhydride, and
het

a|Q§§3§§§%§%§%%§?§§%§§%Pﬁ%ﬁ%@%ﬁJﬁ) %1%ocarbony

al kyl car bonyl am no, , X )!I, aIkthydra2|nyI and
car bocycl yl hydr azsn WResRi n:  any substitutabl e
menber of such groua‘ooglon-“| gﬁﬁUb§f'tUted with
one or nore substituents independ selected from

t hethgbthy@ride omséspbhdiginGtrueduke/to Foakgnw); hydr oxy,
hal ogen, hal oal kyl, al xy,O hal oal koxy, keto, am no

nitro, cyano, aIkyIsuI yI al kyl sul finyl,
al kyl t hi o, alkoxyalk%/JE\ cyclyloxy, het erocycl yl ,
and heterocyclylmﬂ? Qnd B {¥); @nd

nltrpgen protectlng group (other t’han
terk 1SM:d%&dcarbonyl) 5. A process for making a

ket SP BB.St Luct ure
o Eormlary i i Blf BBy b BT G ablss
14'¢R Gs del&REed fYGm Yie frbup tansistingX)fhydrugeh ptiphalbesidbstituted alkyl,
es conbi ning a. nitrogen-protected_ i soni pecotate
OptW% ﬁtét(uﬁll arylh%@g%w%ly- ‘gt?fé‘“%t%hﬁﬁoﬁ’é’ée%‘dpr ot ect ed

'( \S/ ?ﬂg ?@H@Rﬁéﬁﬁ%ﬁ Elﬁa\@%rgﬁ? 9§1?§1 torf Bg{lbﬁﬁaqwt %ﬁbgtﬁ{l%}ri l(e)la ryl except for

unsghstifdehisriewityl) o:ptionullybﬂubsmmtdélcalknmlya O@tlbﬁ)aﬂy—s&bsﬁfﬁte}fhrﬂd
optig’rlla\ﬁzy-substituted arylalkyl, optionally-substituted heteroaryl, and optionally-

substituted heteroarylalkyl.

3. A nitrogen-protected isonipecotate, wherein:

the nitrogen-protected isonipecotate corresponds in structure to Formula (VII):

>—N
' A
? O—R" (v

R
R* is alkyl; and
R is selected from the group consisting of R** and -O-R®; and
R is selected from the group consisting of hydrogen, optionally-substituted alkyl,
optionally-substituted aryl, and optionally-substituted heteroaryl; and
R is selected from the group consisting of optionally-substituted alkyl (except for
unsubstituted tert-butyl), optionally-substituted alkenyl, optionally-substituted aryl,

optionally-substituted arylalkyl, optionally-substituted heteroaryl, and optionally-
substituted heteroarylalkyl.



Y (IX); and RA is alkyl; and one of Yl, Y2, Y3, Y4,
and Y5 is =C(R4)-; and one of Y1, Y2, Y3, Y4, and Y5
w0 g00xbB7074nd three of Y1, Y2, Y3, Y4, and Y5 aPEI/US2004/009659
i ndependently sel ected from4s$he group consisting of
=C(H)- and =N-; and R4 is selected fromthe group
consi sting of hydrogen, hal ogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyal kyl, al kylthi o,
al kyl sul finyl, alkyl sul fonyl, alkyl carbonyl,
car bocycl yl, carbocyclyl al kyl, carbocyclyl al kenyl
carbocycl yl oxy, carbocycl yl al koxy,
c arébOCWdec%M@} #dking G3LBQANEH ?&fa%l@ a tautomer of the substituted
carbocyclyl sul finyl,~ carbocyclhylsulfonyl,
pyravele pow@lt snT thp s@stlhé@@pmyﬂe gt @utdrmmwherem

car B TR B B ke BHBE By Etgmne

heterocyclyloxggA het er ocycl yl al koxy, am no,
am noal kyl, alk Ian1qﬁk%ﬂ§kenylan1no al kenyl am no,
carbocyclylarﬂno, hetser o y no, am nocar bonyl
al koxy, al koxA , Remil| oxyadlkyl
al koxyal k*hi\al/ koky, T[al kd®¥car bonyl |
carbocyclyloxyqéFbonyl, het er ocycl ygoxycar bonyl
al koxycar bonyl am no,y>“aMgdxycar bocycl yl am no
al koxycar bocycl yl al ki anillpo, ami nosul finyl,
ani nosul fonyl, ~al ky¥Sybflonyl ani no, al koxya|. koxy,
am noal koxy, am noal ky anino ~al kyl am noal*ky 1 no,
carfoaemelatbalion naRieby a? %ﬁ&b@%&/hﬁ@g@&-’
WO 2004/ 087074 PCT/ US200 /009659

protgeirey métp@miety@msl leamgtind  hetesoarybimacd ydaalokyandmi no,

o B PELEL Hh ATAC gt e o Formats (v

het er ocycl yl het erocy al kyDam no,

al koxycar bonyl hggsespcycl no, alkylaninocarbonyl,

al kyl car bonyl am no, alk | hydrazinyl, and
carbocycl yl hydrazi nyl, where n ﬁy B%@ltutable

e SRS d wth
onare e Ruteibagy ?%Sﬁ?é@%%@sé%@& e E8FCy 1 om
the group consisting ofCHskyl, al kenyl, hydroxy,

hal ogen, hal oal kyl, al kg haloalkoxy, ket o, am no,
nitro, cyano, aIkyISLHY%f Nl al kyl sul finyl,

al kyl t hi o, aIkoxyaIkyH ocyclyloxy, het er ocycl yl ,
and heterocyclyl al ko h?

nltrogen protecting group (ot r %an

t elR™ -satlgl;axgdcar bonyl ). 6. A ketone, wherein: the
ketR(}"ﬂ,eRﬁg?an ftoar}g ?n egensatelrlt y se ecte& igroriotglgu gllro%p cons.,lstlng of
hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, or alkoxyalkyl optionally is substituted with one or
more substituents independently selected from the group consisting of
halogen, hydroxy, and cyano; and
one of Y', Y2, Y?, Y*, and Y° is =C(R4)-; and
one of Y, Y2, Y3, Y and Y’ is =N-; and



O N5Y5YI Y~3,Y2 (X); and one of Y, Y2, Y3,

Y4, and Y5 is =C(R4)-; and one of Y', Y2, Y3, Y4, and
w2487 ; and three of Yl, Y2, Y3, Y4, and YBCHDS2004/009659

i ndependently sel ected from4ére group consisting of

=C(H)- and =N-; and R4 is selected fromthe group

Congitesldrd, vf, Yy ¢ oganys #ﬁ‘ ﬁéhdegﬁ%ﬂrﬁ%ﬁ{’%ﬁﬁwo,

thiol, carboxXy, nitro, car
congipting @ﬁﬁ@(lH’)yImd %Nkyihéul fonyl al kyl car bonyl

| | yl al .k b | | k
Carbab RrY PG TR Gk B Rl hafoden kol nyarony,
thioG@aibe&Yy Giibtb Ofmfﬁl Mboxﬁﬁ{yﬁ) fnyd tahd}@sulﬁrilyil alkylsulfonyl,

car boc clyl'sultinyl, carbocyclylsu

alkyheareensi )p@rlgqcyﬁwb canb@@y_ﬁﬂyj@}}qyl yﬂ@gbiqlﬂyllgenyl carbocyclyloxy,
car%%&%& g Jﬁ%l?(! ry y]lkyﬁr grt%gg é&l}%{ﬁkc%r%piclylsulﬁnyl

carﬂmejlcﬂylsﬁlf@hm m%atocycmmr Dedeed Bl DBy, @%rﬂ@yclylsulfonyl
am noal kyl, al kyl am no, al kenyl'am no, al kynylam no,

carhogyylalkory] wrpasyclyhsteapesiies theamrwéylalésm h@@mcwequy,
hete@+<§/@§/§( %&;}( gfr{#lﬁ% I OI?I% gélfﬁgxérlﬁxglno lgigg)hlﬁnm%

carb@@@c;lylﬁﬁﬂlfib? Jaeﬁfb'ﬁ’yh]g%ﬁﬂé Cﬂ%ﬁﬁB&rbonyll,d?koxy, alkgxyallliyl
c ocyc 0 rbon et erocycly oxycar on
alkeflogysiks %%ﬂ ?ﬁjﬁaﬂﬂaﬂ% akraryroalvy elkprasies, by,
carb@bif&ﬂi]bf{?(]{ t13‘!55}%1?3 néetebdo¥ y"I’dQ ﬁ’x’bof:ﬂ)II Q]%ﬁﬁ({atoxya ino

am nosul f onyl al kyl sul nyI am no oxy,
alkoabn“«aﬂfb%I}I@bhmmamlh@aICIqbloaynlmlalkylaanhlhyJ eamnnmﬂﬁkyll aninosylfonyl,

I am noal k m.noal kyl am no,
alky?ﬁ%it% Pﬁ% W?fﬁ{g}m ﬁ%ﬂn & o@ﬂoﬁﬁ(ﬁﬁwp%m no,
alky@dﬂbeﬁlﬁM@fr@ﬁy @hﬁbb@ﬂ!di})lbﬁmaﬁﬁno alkylaminoalkylaminoalkylamino,

car bocycl yl al kﬁl het er ocr | am no,

alkyfhste pWﬂmypm @ﬁl@@y@iy}@ lqﬂq(g«mmlhyiheterocyclylalkylammo

| I b I
car G STHUASHRANIS SEARYEL YL AT IR B PR pgSRLEO
alko&gédﬁmmlheﬂérbyﬁjlﬁzmﬁw alkyhe{ifbdarbdyy, 28U bIlARING, hydrazinyl,
nber of such grou optionally is substituted wth
alkyyér%ﬁnsﬂﬁné cathosysly ﬂ‘ta@ni}’hd@}@éﬁﬂﬂent I y sel ected from

th
h aleog(re(r)]u P hal oa? I%Etfsltlﬂg ‘(%)Ig% H@ék 33 F%}] Or{%%?‘aﬁ)y }/SrﬁuR%tlmted
nitro, wﬂmneajrkydrs whstinyents inddpehdedilyi smécted fednk yHet b

ﬁlet( g;(ga;eg%ﬁ Q%%&gﬁcﬂ gll%elnyf( ¥1ydrho$(ty,e }Ea?gge%l Kaloall%?ld alkoxy,
haloalkoxy, keto, amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl,
alkylthio, alkoxyalkyl, carbocyclyloxy, heterocyclyl, and
heterocyclylalkoxy; and
R’ is a nitro gen-protecting group (other than tert-butyloxycarbonyl).

5. Anprocess for making a ketone, wherein:

the ketone corresponds in structure to Formula (X):



R5 is a nitrogen-protecting group (other than
tert-butyl oxycarbonyl). 7. A process for naking a
wG@aipgnstod ed pyrazole, a tautoner of the substPCTIUSH04/009659
pyrazol e, or a salt of thel4gubstituted pyrazole or
tautoner, wherein: the substituted pyrazole
corresponds in structure Ag Fornula (I): R3A NNH
RBBIRC _ NY "CH QLY ¥2 (1); and the
process conprises f 1 Ny -agﬁlon m xture by a
process conprising| introducing a ketone and a
t osyl hydr azi de i ntg~a reactor; and the ketone
corresponds in s¥ructlure to Fornmula (X): WO
2004/087074 PCT/ {82004/ 009659 -150- 0 N5 y5 vyl
, 72 (X); and R3ATYR3B, and R3C ar®)jamdependent!|y
selected fromthe group consisting of _hydrogen
hathe PeeressiAuRIEIess COYRIREIS HRHTABSN-BIOSHed 1&%%%5&9@@1” ith a methyl
yl am no, di al kyl am no, al koxy, and
hﬂm%?§93§§|ky| wherei n: any carbon of the al kyl,
amhe@&kdgeh-prmema isoipeodtae, corsminkly irestrucoyre & Rexyula 6YI1D):
al koxyal kyl opti onal ‘|s sybstituted with one or
nore substituents in ’ fitly selected fromthe
group consi sti n§ oH ‘ hydroxy, and cyano; and
one of Yl, Y2, Y3, -~ »—iR ?Pmm_and one of
Yl, Y2, Y3 Y4, and Y5 is =N-; and three of Yl, Y2,
v3the yacthwhtevonrsk eorresprnsle i airidtyre de Fearda (Bdom t he
group consisting of :Cﬁjﬁi and =N-; and R4 is
sel ected fromthe group Jconsi sting of hydr ogen,
hal ogen, cyano, hydroyx¥#~{hiol, carboxy, nitro,
al kyl, carboxyal kyl , Sikyn%hio, al kyl sul finyl,
al kyl sul f onyl , & Y2
Y¥  (IX); and

RAis alkyl; and

one of Y}, Y2, Y3, Y* and Y’ is =C(R4)-; and

one of Y', Y2, Y?, Y*, and Y’ is =N-; and

three of Y', Y?, Y°, Y* and Y° are independently selected from the group
consisting of =C(H)- and =N-; and

R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,

alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,



al kyl car bonyl , carbocyclyl, carbocyclyl al kyl,
carbocycl yl al kenyl, carbocycl yl oxy,
w@e 200bog¥ed yl al koxy, carbocycl yl oxyal kyl , PCT/US2004/009659
car bocycl yl t hi o, carbocycl yligglfinyl,
car bocycl yl sul fonyl, heterocyclylthio,
alkyiatteroeoMelayliss IHetedydyely 18k PR REHE |aHJyﬁ{éltér9{%?ylalkylamino,
car bocycl yl al koxy, carbocyclyl hetérocyclyl,
CarWékykﬁilyséﬁiiﬁrapk%lyl,amm, deyytWitetgrocyclylalkylamino,

. amnn am noal kyl | kyl am no, .
o R 3 i B Tk BBy ey Ry, hydazing,
alkylaydraziaylc hiyd earbowchyliifdregaylbenykin: al koxy, al koxyal kyl ,
al kenyl oxyal kyl , al kox alkyianino, al kyl am noal koxy,

al koxycar bonydny substiteiableangmbsyad sntfogiphp optionally is substituted

Al Koxy ot LB R RO o RO bIrr R P mr grovp
ami nosul donsigting afalkgls bilkeoylyhydroay, klogen, hamalign aexy,

al koxyal koxy, amnj noal koxy, am noal kyl am no,

Al Kyl ani TRk RO 88T Bisey ey cAlkylra iy alkylsulfiny,
al kyl am [ Taa ]

al kyl hetﬂe%tﬂ)%la?fs AL 9‘%%4%%@?‘@ SRRk and

al kyl hetlstaegelylalabky laadi no,
cardpocyclyl al kyl het erocycl yl an no

hotSr S8y R RET R PO HE ()P ahhfsrt butioxycarbony).

al koxycar bonyl het erocycl yl am no, al kyl am nocar bonyl ,

al kyl car bonyl am no, hydrazinyl, alkyl hydrazinyl, and
carbocycl yl hydrazi nyl, wherein: W 2004/ 087074
PCT_US%QE&A&Q%&%%ﬁ:- 151 any substitutable nenber of
such group optlona?ly is substituted wth one or nore
sulis¢ kétuené@rdspeteRen dendthie t6 Boaaiiadx)r om t he group
consi sting of alkyl, .al kenyl, hydroxy, hal ogen,
hal oal kyl , al koxy, , keto, am no, nitro,
cyano, al kyl sul fonyl +Ry!l, alkylthio,

al koxyal kyl , carbocycl yl o eterocyclyl, and

het erocycl yl al koxy;land R5 is a nitrogen-protecting
group (other thars5sFeryabutyl oxycarbonyl). 8. A process
for making a hydﬂgzonhzor a tautoner thereof, wherein:

t he hydrazone cor pOids in structyre to Fornul a
(I'l): H3C -O HN,, NRS Y5 YLY EV% Y (Il); and

t henpopyese?, admpt i 585 Geab{RhNgng ketone with
tosyl hydrazjde; and
oneolY', YY", Y", and Y’ is =N-; and
three of Y', Y2 Y, Y*, and Y? are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylatkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyelylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,

carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,

alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,



t he ketone corresponds in structure to Formula (X): O
NNRS Y5 YL b I1Y2 Y3 (X); and one of Y1, Y2, Y3, Y4,
w@anw4Ngors =C(R4)-; and one of Y1, Y2, Y3, Y4, Panus2084/009659
is =N-; and three of Y1, Y214%3, Y4, and Y5 are
i ndependently selected fromthe group consisting of
carbely ¢ty tox §eraib et ,; he@fﬁfgcﬁflylb@cﬁ@oﬁgff %&o&ﬂl%% nAnBUP
consi sting of hydrogen, Hal ogeh, cyaho, r oxy,
alk QXIYP@POCB%)%%R% alﬁPKYC@IbOabfklyla kylanimoxgminloydllﬁnﬁll, kmlirouldonyl,

alk%éal}rf%)lngﬁh{lﬁc? %ikox 1@%32 ll“%}{ng?aﬁ’wxy, iﬂ%Pé kenyl ,

alkydanino au(ylanhmmcar%@cﬁs)ﬁﬂdy%ﬁ% %IE%%Mngggﬁﬁ%amlﬂos 2
}gar bocycl yI al koxy, carbocycly 1 ox

]éﬁt?{@ llnfl}ﬂ, Betewyﬁyhﬂ»}l@ilmml 4l iépﬂjnbterocyclylalkylammo

cartﬁ)@%ragﬁc 7 Cl?éjtf]’:x‘b%j ?ﬁ%ﬁh nohﬁétglroggéi}jl hr%{ﬁ(bc{y?]fyéﬂlﬂlammo

alkcucacd:ubm})}dlhqtérabim?dymu&a alglyeihydadned:Bi,eMadtbonylamino, hydrazinyl

et | al kyl , het | yl
lkﬁrl@f s 0035 r@cgmgéyg}ylhg(ﬁ;[ea%gf g’r‘g%%gl kyI al kyl am no,
al kenyl am no nalkydmnbian e?@ %%1"2{34 i ﬁuil%g.tuted

het erocycl yl ani no, am nocar ony
al keny| owthadrieydr, mtablsohsymhdnyd mdepmdexalyr@,el@tﬁdrfﬁah kmaxgtoup

et or Doy I ERL AT ron g rtioR oy alkoxy

al koxycalat@@nabﬁwie@dnaﬁﬁno %!nlf& XWGRS, %ﬁg&ﬁhﬁéhgﬂ Fm%ﬁmﬂh%

am nosul fin am nosul fonyl’, ” al’kyl’sul fo

al koxy alalka¥ %10 abondk ’osarbocyal yhars, hyﬂemwcﬂgl and

al kyl a rbocycl yl al kyl am no,
B A

al kyl a | am no,

al @llh&hﬂo(gémpfc}té@ﬁﬂg%@ouﬂ‘@ﬂ%f aevakibatyiotRERAY1).

al kyl het erocycl yl al kyl am no,

car bocycl yl al kyl het er ocycl yl am no,

het erocycl yl het erocycl yl al kyl am no,

al koxycar bonyl het erocycl yl am no, al kyl am nocar bonyl ,

al kyl car bonyl am no, hydrazinyl, alkylhydrazinyl, and

ca bocxcl %fd? azinyl, wherein: any substitutable

akifg pibstited Byrazole ahsutpmer efthe wilistituted

a@ag I o8 15l I ected from
by t he (grao%g O?éony gtltltlhtég%gfubpd&egﬂgﬁg} VM7|e§é;f{:‘1ydr oXYy,

haﬂ@g?@hstlth‘rad oatakyle,comkdpoxys in staichat koRyrmke{p, am no,

nitro, cyano, alkylsulfonyl, alkylsulfinyl,

al kyl thi o, alk xyalkyl %Frbocyclyloxy, heterocyclyl,

and

2

(); and
the process comprises forming a reaction mixture by a process comprising
introducing a ketone and a tosythydrazide into a reactor; and

the ketone corresponds in structure to Formula (X):



het erocycl yl al koxy; and R5 is a nitrogen-protecting

group (other than tert-butyl oxycarbonyl). 9. A
whyanagone or a tautomer thereof, wherein: thePCT/US2004/009659

hydrazone corresponds in stisgcture to Fornula (I1):

H3C OHN-, 5 Ys ~ Y1 ~31y2 Y (11); and WO

2004/ 087074 PCT/ US2004/ 0086 -153 one of Y', Y2, Y3,

Y4, and Y5 is =C(R4) ‘“g Y1, Y2, Y3, Y4 and

Y5 is =N-; and threg”of , Y3, Y4, and Y5 are

i ndependently seledted fro he group consisting of
=C(H)- and =N-; ang '4 is selected fromthe group
consi sting of hy rog*¥ hal ogen, cyano, hydroxy,

thiol, carboxy, ##tray2al kyl, carboxyal kyl, al kylthio,
al kyl sul fi nyI al M%ul fonyl, al kghHeaidonyl,
car /9 Ao yI ¢ar bocycl yl al kyI car boc clyl al ken |,

ci aﬂ are @gmﬁ'@éy@tbyqe{]ﬁ € group conswtmg of

k C C
hydrgg&g glglié hgﬁ%’ ?z!lyh%()}ano %‘él?l o%ﬂf/;é xfns u?}kg L ﬁ?noalkylammo,
dl&llﬁ@&trﬁlﬁl@ﬁ@lkt})&l}{ taim:i f@ﬂcohiﬁtueylpwy@’eyﬂ sul finyl,
et erocycl yl sul f ony cycl Ikox
carbocyclylh@P%F@@?%P?ﬂWE‘ 5@ °é9@kybn“n°
het er ocﬁﬁllllé’}llﬁﬁiﬁo alREEET 9&?1(65(%{1@1%811311% @Qbstltuted with one or

am noal kyl, [ am ndg, kenylam no, al kynyl ai ni no,
car bocy mqrb auhstlmenmen@p@n@mﬂtlylsahwmd froamlncm@lnbmwistlng of

al koxy, %kox og(l | keny xyal kyl ,
3 et

alkoxya koxy, al koxycar bonyl ,

caphosyel ys!'zowcw haaw is h@(re‘r)ﬂfaﬁ@l yl oxycar bonyl ,
al koxycar ozn am no, al koxycar bocycl yl am no,
al o 9EXrB66 Vel VI.ani T antNo,andni nosul fi nyl

amRgapLs V o BT P AR ey

congitinB @E Y-CI(Hh-2nk yHNE Bhd10,
al kyl am noal kyl am noal kyl anm n

al Ry linestesicsciomyihegionp cow@&&é%ﬁ%%@i%%ﬁano hydroxy,

th1ofé‘ar éh%tnﬁ{rc? %%'1& ydh ?r%d&&%l% L H(I'ylthlo alkylsulﬁnyl alkylsulfonyl,

alkyhettengt; yﬁﬂby&biftﬂjde cab w}jcy}ﬂﬂkﬂy babbmlylalkenyl carbocyclyloxy,
cipiliarony et ereceLyl amo, gLl am nactany!
carbb N PASH B, e 8B jc Bthio, W@t%fo%&@lylsulﬁnyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,

alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,

alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:



any substitutable nenber of such group optionally is
substituted w th one or nore substituents

w0 nabepgrodent |y sel ected fromthe group consi SPCHYSWH4/009659
al kyl, al kenyl, hydroxy, hatpgen, hal oal kyl, al koxy,
hal oal koxy, keto, am no, nitro, cyano, alkylsulfonyl,

al kyl sul finylny q@ktititabltl RemBksPiyad %ﬁ()'up optionally is substituted
car bocycl yl oxy, heterocyclyl, and et erocycl yl al koxy;

and R5 wihanapt mogesubptituems inidegergicnily s¢lected fromihp group

tert-butyl oxyca nyl). 10, rocess f.o [

subst i t (S %nglgiﬂé ?‘?“ﬁ“ﬁg‘am‘gﬂ& %ﬁ’?‘i’?&‘a&?@?}?ﬁ v
pyr azol alofkody, k8ol afifnot HeroSthambl AlkYIeE fanwl adioyleulffiyl,
taut omer, wherein: the substituted pyrazol e

cor r es pdkuléhip nalkeryadebreertosydtont ketgrpyycliomd

2004/ 087074 P JS2004/.,009659 -154- R3A N -NH RBN~-H
lao R %le%%m%&}—%%xy@dllz Y (1); and the process

C ORDIsi a0 EQIpiobdcligg arduy dbtzomen virt-bugldxgoabyhylhal i de;
and the hydrazone corresponds in structure to Fornula
(I'1): HBC/ \ "4 O HLT--NNR5 Y5 Yl Y~ 1Y2 Y3
(I'1); and the benzoyl halide corresponds in structure
to Fornmula (I1l): ORB WA R3C R3B (I11); and RBis
ha.oges prevess £33 AnakiBBR) hyahakzoR8 Gr ataitomeaepercdt mteyein:

S e’lh% %tygpazgrrleo c[,grtreggorgc{sqg Fs)trgc(%lrl]r%tg Ion ulgf(ﬂ):

H,;C

N—R’

(I); and
the process comprises combining a ketone with tosylhydrazide; and

the ketone corresponds in structure to Formula (X):
o]
N—R?

Y7 y!
‘%’w’l"{z (X); and

one of Y', Y2 Y, Y*, and Y° is =C(R*)-; and

one of Yl, YZ, Y3, Y4, and Y° is =N-; and

three of Y, Y2, Y, Y*, and Y® are independently selected from the group
consisting of =C(H)- and =N-; and

R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,

alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,



hydr ogen, hal ogen, hydroxy, cyano, am no, alkyl,
am noal kyl , nonoal kyl am no, di al kyl am no, al koxy, and
w@bdoangarkyl , wherein: any carbon of the al kyl PCT/US2004/009659
am noal kyl , nonoal kyl am ne,152di al kyl am no, al koxy, or
al koxyal kyl optionally is substituted wth one or
carbdBk 13K58E CheaytyIb AR NGERIdyYIyERle 64BEclARLERg,
group consi sting of " hal ogen, "hydroxy, and cyano; and
carbanyelyifulfohyl, ¥etero¢3clyio, mteromlyéu é}let,erm ylsoHenyf

carbayetfikotp ey e ek hlrEr§ e i e ivies,
hete%%%l%gg%gg,/s%rﬁhb ,nﬂniﬂf)al’ﬁ%x blicylaadiflo N kend ehiMé) 20QAAHGA6,74

( 09659 -155 R4 is selected fromthe group
carbewymhilaninaghgtronydylenns, amanasgiwnyk plasy. aipelyl.

t hi ol arnbox itro, .al 0 | kyl t hi o,
e R e 8 ros Rl R ion
carb6@icBASHEhIony G Akteakyellylokatdtybnyl cakhoenbbyylamkeny|

car bocycl yl oxy, _ carbocycl yl al koxy, i .
alkoxygapmeyely ;gg,ae}lmyparga%@g@?)@ylﬁp}lm,&mmosulﬁnyl, aminosulfonyl,

I ' [ vl .
ARG, R, 1SRG Mt
alkylm‘tiﬁdsa)lcy/llmlnljﬂhds uhlbomclbldallkylanmm;' y&ﬁisd{dmﬂnlbdlkil,alminoalkylamino,
ar boc et erocyc et.ero a ! )
oy BT A ROl Y B bR e S5 g ytamino,
carbQépcﬂqﬁgl&?hlﬁer@éy@é}leﬁﬂ'nﬂﬂlet&bg B0 PclyRIKYANIn8 M no,

cdr bocyc am'no, heterocyclyl am no, am nocarbonyl, _
alkomydaohonylhetdroxycdyliapino, aliyleavigdcashealyk plkylcarbonylamino, hydrazinyl,

| kyl.ami kyl ani noal koxy, al k bony! ,
oy P SRR ooy PR SRSETRY 1 oxycar bonyl

al koxycar bon )éh? HiBM@itutalié Kﬁﬁﬂﬁéﬁbbﬁ&h(‘g&wf@ﬁtﬁ@aﬂy is substituted
al koxycar bocycl yl al kyl ai ni no, am nosul fi nyl

ani nos u kmfithme, or TROTR ?su@yﬂtueatﬂﬁné%eﬁée,nthﬂ a@k?f«ﬁyﬁéi freg the group
car bocycrotar A ARSI ASL e fu R AT ARA ISP

al kyl hethaloaioklytesliantno, ietr€ regans lajityadukiphpinbiglsulfinyl,
al kyl het er ocycl yl al k?él am no,

car bocy @llpithiqeplhesyalkye REP9vallery, heterocyclyl, and

het er oc al kyl am no,

al koxycglﬁ%én@]léhz{%%%#yl am no, al kyl am nocar bonyl ,
al IRylic anhmyphprdtacingproumitiny ithan tattibptHyxircaionyl), and
car bocycl yl hydrazi nyl, wherein: any substitutable
menber of such group optionally is substituted wth
one or nore substituents independently selected from
the group consisting of alkyl, alkenyl, hydroxy,
hal%ger hitshzoak by b tavddrkendhcreof athstdikoxy, keto, ami no,

2: &@?o]’l“fﬁ% ,%rlllgI’CQ’%%P\&:H%HS%glg{”ﬁ%@)%%%g%({;b:nﬁlei erocycl yl ,
C

and H3 \@
0
/
&

Y3 (IT); and



het erocycl yl al koxy; and R5 is a nitrogen-protecting
group (except tert-butyloxycarbonyl). 11. A process
WO 00408007519 a ni trogen-protected pyrazol e, whePEI/nS2005@09659
ni trogen-protected pyrazol-gsgarresponds in structure
to Formula (1V): WD 2004/ 087074 PCT/ US2004/ 009659 H 3

N Bngegg@l \12 YBy¥iand % s PBRY2 ana 1Y3 (1V); and the

process r| se combi ni ng a hydrazone with a benzoyl
halondefY Yth‘é hydlﬂézsmﬁ—,wdr esponds in structure to
For,mul a. {1 | RS Y5 b, Y2
v3 P j’f{' % yoﬁe ‘HQ‘FRG&QG%& ?efescﬁérf&‘&“ ithe group

conﬁﬁlg@tfu{;@mnanﬁemmb@d(l I1): ORB WA/ R3C R3B (II11);
and, RB is hal ogen; and R3A, R3B, and R3C are

i nde pesriksind ﬁyor@éh@@pé@l COREHANEINE hgdmpn dehegistdyano,diydroxy,

trio I R0P Ry A BAS R YO SR B ATIERS) LI, 1

alkyRhionys Ickr%bcydmt;é@bdsbycﬁywkﬂ@ém@cﬁtylma@ﬁI dadacyclyloxy,
am noal kyl, nonoal kyl am no,  di al kyl am no, al koxy, or

carbaw@&xl@/lgpm|ca@ﬁpyfavﬂar<yglkylsca§b%tcbtlﬁm(e @amiogwlﬂﬁléﬁayl
carbwcﬁllﬁggﬁl& lé%%c@cffyﬂﬁﬁgﬁ&gx%%/&%lsgﬁi fth%%r%;fygg}és{l{gt%n%l
carbocyclylalkoxy, carbocyclylheterocyclyl heterocyolylalkyl heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:
any substitutable member of such group optionally is substituted
with one or more substituents independently selected from the group
consisting of alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy,
haloalkoxy, keto, amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl,
alkylthio, alkoxyalkyl, carbocyclyloxy, heterocyclyl, and
heterocyclylalkoxy; and
R’isa nitrogen-protecting group (other than tert-butyloxycarbonyl).

10. A process for making a substituted pyrazole, a tautomer of the substituted
pyrazole, or a salt of the substituted pyrazole or tautomer, wherein:

the substituted pyrazole corresponds in structure to Formula (I):



one of YlI, Y2, Y3, Y4, and Y5 is =C(R4)-; and one of

Y1, Y2, Y3, Y4, and Y5 is =N-; and three of Yl, Y2,
wor3o4¥8707and Y5 are i ndependently sel ected fr oPeT/082004/009659

group consisting of =C(H) ts54nd =N-; and WO

2004/ 087074 PCT/ US2004/ 009659 -157 R4 is selected

fromthe groug,saonsi sting of hydrogen, hal ogen, cyano,

hydr oxy, thi nitro, alkyl, carboxyal kyl,

al kyl t hi o, ' ul fonyl ,

car bocycl yl sul fonyl |, hetlpy ocycl yl t hi o,
heterocyclylsulfinjﬁkﬁgéferocyclylsulfonyl

car bocycl yl al koxy, carbocyclylheterocyclyKDQmui

het er oc vl al I : T
e E PR Himl, oMb oRE it § benzpyl lide end
al fhe hytharbiocorgkpondy imstuweire te Botnady @y ami no,

het er ocycl yl ar ni no aniwgcarbonyl, al koxy,

Q=)

al koxyal kyl , a}/ ¢al kyl , al koxyal kyl am no,

al kyl am ndd&oxy Roxycar bonyl

car bocycl yl oxycarsehyl | oxycar bonyl ,

al koxycar bonyl am no, al ko ocyel yl am no,

al koxycar bocycl yl al kyl ani pg —axi nosNTTRnyl ,

am nosul fonyl, al kyl sul flonyl a / al koxyal koxy,

am noal koxy, ai ni noal kyl gad no, al kyl am noal kyl am no,

car bocycl yl al kyl ani no, YAr ky¥ami noal kyl ani noal kyl ami no,
aIkyIheterocyclylanino|4pet%focyclylaIkylanino,
aIkyIheterocyclylalkylgﬁwﬁ6, (1I); and

car bocycl yl al kyl het erocycl yl am no,

hethebenyw/il hhlde eresyaldy imstudhemritnBormula (1I):

al koxycar bonyl het erocycl yl anmg no, al kyl am nocar bonyl ,
al kyl car bonyl am no, hy PRyl , al kyl hydrazinyl, and
carbocycl yl hydrazi nyl, whlerei n: any substitutable
menber of such group opti)qnally is substituted wth
one or nore substiiﬁgnts/in endently selected from
the group consisting , al kenyl, hydroxy,

hal ogen, hal oal kyl, al ko sghal oal koxy, keto, am no,
nitro, cyano, alkylsulfony® al Dsendinyl,

al kyl.t hi al koxyal kyl , carbocycl yl oxy, heterocyclyl,
an 1%@?@?%%?% yl al koxy; and R5 is a

ni REYGER: prdqtEckd indemmdently eXeweglt from the group consisting of

tert-butyl oxycarbonyl). . 12. ni t rogen- prot ect ed
hydrpgena Palogen. WEFEYnCY PR 1 %’é@n %FW&%E@EOW 180,

il GARATEIRTS b THRSEUAT OubRel” M. ' T

any carbon of the alkyl, aminoalkyl, monoalkylamino,

dialkylamino, alkoxy, or alkoxyalkyl optionally is substituted with one or
more substituents independently selected from the group consisting of
halogen, hydroxy, and cyano; and
one of Y, Y2, Y3, Y*, and Y is =C(R4)-; and
one of Y, Y, Y5, Y*, and Y’ is =N-; and
three of Y', Y2, Y, Y*, and Y” are independently selected from the group
consisting of =C(H)- and =N-; and



0 HBC RBA NNRS 3%r WC Y2 VY3 (1V); and R3A, R3B, and

R3C are i ndependently selected fromthe group
wa@omgiostorng of hydrogen, hal ogen, hydroxy, cyRE€DUS2004/009659

am no, al kyl, am noal kyl, -m@3oal kyl am no,

di al kyl am no, al koxy, and al koxyal kyl , wherein: any

C a@&qy sé@¥éctédRoltKy brouf %ﬁk@ﬁ{ﬁgydf th Qﬁllﬂﬁ d (?%H‘ {ﬁno, hydroxy,

di al kyl am no, al koxy, or al koxyalk opt |
thiols g@bpmm@@ aliistlcadecyaiiyl, a’ckrytths)u blkbflsulfmlyi salkylsulfonyl

ey} ERER Sty C B ART: catfdbiiir S iacattes s tyony,
carbb’élycly?lﬁlkoﬁlﬁ daﬂoocf?él%)(yalkﬁn Qarb@é%%ly@lfhlo\@arbxgyclﬁgulf ¢, and
5is =N-; and three of Y4

carbpwféqd@ﬁm uyteg@yébﬂ@m heterncyblelsgHowh liemcmlmmw

ca SRR sy MBS B SEVHAET, s
hetetdwellylanctmybmmo mntﬂo@myalahwlamlﬁarme&w]lmb, alRY M Arh oD,

sul finyl, | sul fonyl, alkyl carbonyl,
car e@f%ﬂévmw eter@am 1y [egyRgaarbonxl oy alkanveliyly| |

alke%%?%&éé%@r %1}(%{131 Y&{}“ﬁﬁlgg@}é nyg:i }lljl%% aoll’ioxycarbonyl,

carbaayrciyd oyyaytosuyl, hbmdcyc1ykawbarbmly:illsmbfcm;ohylammo

alkoggc%agl? éfg]&b%t hl hrezgr g?{)éslicylg%}{lcg%g?sulﬁnyl aminosulfonyl,
a1kyﬁaﬁb@§qxﬁkﬂd H&bﬁyﬂl&%&' Xﬁnnoﬁﬁ(‘bﬁ? Oadlﬁbéak Fhitto,

het er'ocycl y XY, feroc am no

oxy,
alkylminealk ¥ginincs b@bwﬁsﬂdkylanm ytllaﬂnnmopalkylammydaamlmmo

GRS AT AR RS FBEHEL SR S BOERL B

carb@d}&@iMﬁ&ﬁ%ie%ﬁyﬂ@lanﬁh&ﬁe@eﬂbéﬁ@lﬁ&%ﬁbc @yllsﬁeyyaﬁﬁheonyl
carbocy g oxycar bonyl, heterocy cI ifarbon

alk O)éy ﬁwcb}f}@mwo al&yhawﬁqo@m admn(yl@mmo hydrazinyl,
I m no I finyl
alkyﬁ#nh%%é fatﬁa%%ﬁ%oxg:l‘ﬂgl@{ 1P ?5 re"11?108ual Ikoiy al koxy,

am noal koxy, aﬁﬁktﬂﬂﬁfukaﬂlélﬂileﬂiber oduksl leptiprpaiblilyaiRisibstituted
car bocycl yl al kyl am nq, al k%l am noal kyl am noal kyl am no,

al kyl hetd OF MoxeFyhstitugs émf@yeqleylﬂwsalypfamfwm the group

g;r%ggs‘gﬁsﬁ’%ﬁ ﬁ{ h&#’g %ég%ﬂ‘g A ﬁ?/drox% halogen, haloalkyl, alkoxy,

het er ocmlloy]khley,éqetm(; ymh;d aitky kpario, mldzyls\i\ﬁbﬂﬂpﬂkﬁlsﬂl@iﬁﬁl
PCT/ USZQH(‘;',{

10, glioxyalky? carbocyclyloxy, heterocyclyl, and
heterocyclylalkoxy; and
R’ is a nitro gen-protecting group (except tert-butyloxycarbonyl).

11. A process for making a nitrogen-protected pyrazole, wherein:

the nitrogen-protected pyrazole corresponds in structure to Formula (IV):



al koxycar bonyl het erocycl yl am no, al kyl am nocar bonyl ,
al kyl car bonyl am no, hydrazinyl, al kyl hydrazinyl, and
w@ a00bogxed vyl hydrazi nyl, wherein: any substi t ut B@I/852004/009659
menber of such group optionédély is substituted wth
one or nore substituents independently selected from
the group con | ngoof al kyl, al kenyl, hydroxy,

hal ogen, _hal og all L';ﬁy, hal oal koxy, ket o, am no,
nitro, cylto <G N, al | finyl,
al kylthio, alk

rheterocyclyl,
and het erocycl w3l
ni t r ogen- pr ot ectlﬁ*g
tert-butyl oxyca? rocess for making a
substituted pyraz / a ta@to r of the substituted
pyrazole, or a g% of th&&‘ ituted pyrazole or
tautoner, wherein: the su eut ed pyr azoll¥); and

corresponds in. structure to Formula (1): -N

R3 EheNiopF esRAENRYISgSComgbinig g %gwa@n@mﬁh %ﬁﬂﬂ@?ﬁg@%ﬁjﬁgt

[(@):n greater t han

O S e S o R B, e ot a
nltrogen pr ot f,-o ubsypt uted pyrazole corresponding
in structum 0/) O HCSI ~O3 ~N-N WA
N-5 3B! R Yso 1 and R3A, R3B,
and R3C are |ndependen romthe group
consi sting of hydrogen,
am no, al kyl, am noal kyl,

i
Y
(I); and
the benzoyl halide corresponds in structure to Formula (III)
Os__R°
R3A ~ : R3C
N

R®  (1m); and
R is halogen; and
R34 R and R are independently selected from the group consisting of
hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, or alkoxyalkyl optionally is substituted with one or
more substituents independently selected from the group consisting of
halogen, hydroxy, and cyano; and
one of Y!, Y2, Y3, Y*, and Y® is =C(R")-; and
one of Y', Y%, Y?, Y%, and Y* is =N-; and
three of Y, Y*, Y, Y*, and Y° are independently selected from the group
consisting of =C(H)- and =N-; and



di al kyl am no, al koxy, and al koxyal kyl, wherein: WO

2004/ 087074 PCT/ US2004/ 009659 -160 any carbon of the
wa@bdoglog70a4m noal kyl , nonoal kyl am no, di al kyl anPEDUS2004/009659

al koxy, or al koxyal kyl optiigpally is substituted with

one or nore substituents independently selected from

t hg4 G %}é@}e‘&%{bﬂ g& éﬂ@uéf,)éonsﬁﬁhg Q?P\i%drbg’cg{ ﬁ%%ﬁe@l&%ﬂ‘d/ Ap@oxy,

ONne o one
thiolpEarboxy, ifﬁl:o M:kyl ‘dﬁbo&yaikdealﬂcgltlnM qlk:dﬁldﬁn]y\lg eﬁsybﬂlfwyl

alky by, EBRRS DG R SR s e Ten gt et %mycl'ﬁ%xw
carbﬁééj gg&n%&'x;f 'é%b&ﬁ@ylgiﬁll'@ylC@aﬁ‘%o‘i{%lyﬂ’tﬁlooﬁaﬂw@fc@}gﬁﬂﬁnyl

en, ‘cyano,” hydroxy, thiaol, carbox { nitro
carbatieilisulfoaybbstpmickslyithial ksteronydylsalfiyl, Saferacyglylsulfonyl,

R

hetef‘o@&@?ﬁl/l@xyf | #hik6Xamin6akbD el anhiax yAkdaylamino, alkynylammo
caf bocycl yl t hi o, carbocyclyl sul finy],

carbe@brcbsd@zymwh@@n@miyllamlmtaévwahoylm Rlkgxy, alkoxyalkyl,

ter I su
R A DRSO
carbE@ic@ﬁ@ﬁytﬁlfbb:ngll Eyﬂerocb&ltyhfx@@%ykbblyjflpadkox%carbonylammO
emmiectel e e o e T ncal b S8 o,
alkyi%‘ﬁ& @?ﬁﬁ%/og% H}{%@k? oxyaro%ﬂ&‘%g}}’zlmm@ﬁll% ingl koxyal kyl,

I'am no, al kyl am noal koxy,

alky&dnkioxaikplainory barboq&ﬁsﬂmlkykahyh@@g&ammn ylkyl aminoalkylamino,

gl g ramdeLa e 0 SRR i Ml taminge,
carb@%&@%ﬂgyfﬂef&‘&o ycRTRRS Uhdt@a¥olylhatliaelelylaligmthiagi no,

am noal kox am noal kyl am no,

alkoab/ka}bmllmb@rbmlﬂmnm, a {mng@r@qryﬂ @»}l{yéqﬁrb@qylammo hydrazinyl,
| a n | kyl am.nopal. Kk
alky, @? ZF% é V%}Hﬁ‘ﬁg Y ?]“r’qbeg?{:ll yl al kyl ami no,

al kyl het er Oc)éﬁ&)éh@tﬂﬁ)thﬁﬁkﬁ@mber of such group optionally is substituted
car bocycl yl al kyl het er ocycl yl anmi no

het er ocw@ﬂyanreqrén@é;sebant@ﬁ%/méﬁﬁ%éenﬂy selected from the group
al koxycarhb

al kyl carcggérj%;s}?, ﬁ%ﬁeﬁaﬁg géré}% ?Wdfkgcy H%LIE%%Iﬁﬁ%jlr az %elﬁwgnd
carbocyqhymny&yﬂzﬁmymnnmhﬁﬁeunmmaanﬂmﬂﬁMyLa&ahmhhnd
menber of_ such up %f naII i S substlfg with
one or rﬁ%lﬁéhé‘blﬁg‘to yelkwb satoR Frpe Bty eb@P8d from
the groyp al kyl, al kenyl, hydroxy,

hal ogen, {;%)EWI} f{é %xy, hal oal koxy, ket o, am no,

ni tRas aaytargen—mbtlegﬂ@ﬂ‘fbupl@xceml tkly-lbgtylldxyiqgmbonyl)
al kyl t hi o, al koxyal kyl, carbocyclyl oxy, heterocyclyl,
and heterocyclylalkoxy; and

12. A nitrogen-protected pyrazole, wherein:

the nitrogen-protected pyrazole corresponds in structure to Formula (IV):



R5 is a nitrogen-protecting group (except
tert-butyl oxycarbonyl). WO 2004/ 087074
W(PQBMMM@OM 009659 -161 14. A conposition, WhRCEU2004/009659
greater than 30% (by wei ghtjsgaf the conposition
consi sts of a conpound corresponding in structure to

Formula (IV): RS (R 3BARA | X50 Y1 C 1y2 Y3 (1V);
and one of Y Y3 -4, and Y5 is =C(R4)-; and one
of VY1, YZHS a0d t hree of Y, Y2,

Y3, Y4 and Y5 A ct.es fron1the
group consisti g () -, v and R4 is

sel ected from t heX§r iy comsi sti Mg—of hydr ogen,

hal ogen, cyanoRr3k higl, carboxy, nitro,

al kyl , carboxyal k /\{%’ kyﬁgﬁ‘ﬁi y\ _al kyl sul finyl,

al kyl sul fonyl, mi%yl carbdnyl, s@arbocycl yl,

car bocycl yl al kyI car bocycty { kenyl , car{gegysdyl oxy,
carh Iylah%oxy, carbogxclylox aIkI
caﬂo cJ dih @re wdepraye @Qﬂtfr ﬁiw e group COHSIStmg of

o gERIGHSL L GLSECRK ML, s

diallﬁamhmyﬂkyiﬁhk@x&oxmkﬁpwheﬂem het erocycl yI
eterocycl yl al kyl, heterocyclylo
het erocycl yl é}l}k%@? on ghihse. kyé’rﬁnﬁ‘é?%ﬂk}jll mOQPﬂlyV}élﬁ%l%

al kenyl ﬁﬁ]}%}ﬁamﬂokéﬂﬁé{ 'E‘r ﬁﬁ@ox {/llhﬁﬁéﬁi%}iﬁ BihQituted with one or

het erocyclyl am no ’ri ocar bon :
al koxyakioré subsatueatsyhdbppadldnyﬂy sehbﬂedﬁ;oath thel groinennsisting of

aIkyIa al k alko car 0

car bocy&f t})’ E‘@ﬁ%@fni‘ﬂ W@?@F’gcycl yl oxycar bonyl ,
al ey yeef, b@wpaw @ﬁdYs% kowygarhecycl yl am no,

al koxyca§ boc;gg % al kyl.am no, "am nosul finyl,

amoneefit,ony Hlakg Y2 i$ FNnyiném no, al koxyal koxy,

carBREyEr v fon B i Rems R RS ARk

considtingl JTeCeRpana -N-amdo, het erocycl yl al kyl ami no,

al E%l het er %a%d yl al kyl am no,
ae§d90)e %yﬁ}p%gr@pg@y)@qlgﬂngrﬁf hydrogen, halogen, cyano, hydroxy,

I I
i L EUBLS RS SIS SeERSGG IR, Mylevitnd. oo
alkyidakyongh rcb)xtbﬂWcayn mbo&w,liﬂakym yirbocyalﬂylka»d; caazbcrcyblyl(myd
car bocycl yl hyd any substi tut

carbpgyRhWalkgxy. &4 ﬁxﬁw@bﬂ 6% gpwlxl@% &B@’PPY‘EJY’@EIEJ“\)G sth
carb?ﬁ%:l%l&%ﬁfgﬁrﬁ h%tép&g»cwﬁm, el RASPS AR hetEb &Rt AR

carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
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al kyl, al kenyl, hydroxy, hal ogen, hal oal kyl, al koxy,
whadoeastooxy, keto, ami no, nitro, cyano, al kyl sedT/os2004/009659

al kyl sul finyl, alkylthio,18)koxyal kyl,

car bocycl yl oxy, heterocyclyl, and heterocyclylal koxy;
a1koﬁr&qrb8§ym§te@oc5}utyla%9ﬁa a@malﬁﬁiobmogﬂomyfcmﬁmammo hydrazinyl,

but yl oxycar bonyl). . A process for ng a

alky]hy&matmtyhlae@cqu«baz:b}ﬂbydrazmﬂuwbmm of the subst | tuted

pyrazol e, or t he i t.uted e ar, ..

t aut oner, vvh%t}yé Smfl les]ﬁ‘B‘?f’ Suh E@?}lgzoﬁlgna yis Substituted

corres p%ﬁ%nh Br ﬁfo&élﬁiﬂdﬁﬁeﬁ@ iRp Bt eatl{ kelecteRBDnNIBIHrdPB

KITT1oH Y5 Y1 ,S 3 Y2 Y (l); and the process

conpr i semsgEing pHelbyl, |aH€@nﬁh; hydsasy, holneend halerdler, ko,

ni troge tecte substltut

nitroge 15?%?)86 % AR t{JOt’ gga pj/%lga(?ﬁﬁ fgncy 1’?%1 g 1%)]%%8?/1

in str U@M(yltlﬁotﬂkdﬁgfamyl ScarfdcVRlyloRy, hdt€®ocyB@B, &nd' S R3A

\ NR3B14 R/ Y5 YI R3C~y2 " y3 (1V); and R3A,

R3B, anbetrecydrialkoryehdent |y sel ected fromthe group

cops i no,

amﬁn '%)ssé IIIIF}E ﬁ?{ prg%éﬂﬁ%%ﬁ&ﬁp (Q;@éeﬁ Fkk%/‘{{am g&é&?fbmﬁ%"?‘

di al kyl am no, al koxy, and al koxyal kyl , wherein: any

carbon of the al kyl, am noal kyl, nonoal kyl am no,

di al kyl am no, al koxy, or al koxyal kyl optionally is

sulst ' A&k s P PEubstituted pyrazole, a tautomer of the substituted

pyrazole, or a salt of the substituted pyrazole or tautomer, wherein:

the substituted pyrazole corresponds in structure to Formula (I):

R3A

(I); and
the process comprises forming a composition, wherein greater than 30% (by
weight) of the composition consists of a nitrogen-protected substituted pyrazole

corresponding in structure to Formula (IV):

(IV); and
R* R*® and R*C are independently selected from the group consisting of
hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,

dialkylamino, alkoxy, and alkoxyalkyl, wherein:



nore substituents independently selected fromthe

group consisting of hal ogen, hydroxy, and cyano; and
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Y3, Y4, and Y5 is =C(R4)-;-pgsd one of Y, Y2, Y3, Y4,

and Y5 is =N-; and three of Y', Y2, Y3, Y4, and Y5 are

i ndependent | yan%bﬁ%%q*tﬁéﬁmylt REBERYD mR) ﬁayﬁrmﬁg of

=C(H) - and =N-; and I's sel ected romtﬁe group

consi st idjkypmina raﬂ@ama orradltaxgyelivyl mtmally] wbmbxtytuted with one or
thiol, car nitro, car Ithlo
al kyl sul ?rgy SHIYSRS @ﬂ?ﬁe&h%ﬂy SG%C%@I)‘% %@Pu cdnsisting of

car bOCy(HaldganQﬁsfdb@@(@hd/lzﬁdnb?’&rfdkcaf bocycl yl al kenyl ,
oXY,

b Lyl b
e e eyl
cargplgcg@hw[suyzfyn Jﬁ’l’d Y:acalr %I yl sul f onyl

heterocycl yI't'hi o eter ocyc1 sul finyl,

hettricooy ¥l yiﬂs w3 *&fﬁwnd YCaé bﬂ@y@idyhtay koted from the group
car bocycl ?Il)hhet erocyclyl, heterocyclylal kyl,

COnHgiing & -N-;j3ad er ocycl yl al koxy, am no,
gl S0 o R R A Ao
thioj ckibryy, mﬂr?gca&lsodl Wboxyaﬂdyk&ﬁl%ﬂtlhxy alldy}slullfll(nyl alkylsulfonlyl,
0X am noal koxy, .a cay bonyl ,
ol e PO R BGRGTCIS IS B9 SIE A5l BRI,
carb@htdgiﬁ]&iﬂi@f(g %Wo%%l@ﬁ)xyaﬁk% ABEEIPAGYS, déf@%}/&?lsulﬁnyl

xycarbocycl | am no, amnosul

carbaquiﬂswcfmhweteroa{chgltm Ihistsnydyelylsntfinyd he@eryayclkyiwfonyl

cart R SR e R S S e R A R R RS oo,

hete@édeﬂyhﬂltcﬁJyO eiedoy b dalcyl ek R ARV CAKERN MR IROnylamino,
al k(ﬁl het er ocycl yl al kyl ami i no,

carbegypyagEioy haﬂewaﬁléflwa@,mlpmﬁbml alkoxy, alkoxyalkyl,

|y
stk PR LIRS AREE, SRR ARG, wbpseeshogat ony!
carbabwylcaydamwammocmm@zamyhyl alﬁbi@dafbtﬁ&@imﬁé” and
car bocyc Ihydra2|nyl wherei n; any subst it utabl e

ks ARy BB aTaR, @k@%a&%mm]mﬁmw <Agesulfird gamigosyi fonyl,
e cted from

ey MR 1ot 4R A L Al A B Oy

alkyhemhiogalkylairiop abybyclylh Kylkaynino, faditdahinoxlkylkeihealk gAinim,

st Pon R Bt ot AR Tkteunseyiony

carb@Bﬁllel%&&%%@d@lcY}hﬁhﬁl@XHeteﬁB?clﬁﬁet'eﬁc?clylalkylammo

nitrogen-prot écting group (except
alkoecwatrbmlwqmwévlbmnw, ylkyltammdbamoawb sikyl@arbargkimmigo ghydrazinyl,

LA 5 R0k G T, L cubst LVt e
taut oner, V\Ihféﬁfi kibstitutable member of such group optionally is substituted
with one or more substituents independently selected from the group
consisting of alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy,
haloalkoxy, keto, amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl,
alkylthio, alkoxyalkyl, carbocyclyloxy, heterocyclyl, and
heterocyclylalkoxy; and
R’isa nitrogen-protecting group (except tert-butyloxycarbonyl).
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substituted pyrazole corresponds in structure to
wo-om8A7{ XV) or Formula (XVII1): HN  R3A NHCBBS2084/009659

-~ Y57 YL R3C 11 2 YO0 1Y3 (x-S R3A 3B Ry50 Yl R3C

ly2 Y''Y3 (XVII1); and the process conprises

de-protecting at |east one nitrogen of a

nitrogen-protected substituted pyrazole; and the

nltrogen protected substituted pyrazol e correspondi ng

tructure
g R AgowSsibia Wit anlyo B S ST oleiion
consgfseoﬂa%%ey%ﬁﬂ& abﬂraspaﬁélﬁgﬁ@&dmmd RemagWv)eonsi sti ng
of hydrogen, hal ogen, hydroxy, cyano, am no, alkyl,

am noal kyl ' yl o, dial kylam no, al koxy, and
al koxyal @ba@n‘%%@ carbon_of the al kyl,
am noal kyI noRaal Kyl al?iNrUN kyamo, al koxy, or

al koxyal kyl opti ggal ly i h one or
nmor e substituent xdepé

group consi st %B i

1§ Y
R3C/ ' \ S[Z
Y&‘YG (IV); and

one of Y', Y2, Y3, Y*, and Y® is =C(R?)-; and

one of Y', Y2, Y3, Y*, and Y® is =N-; and

three of Y?, Y2, Y°, Y*, and Y are independently selected from the group
consisting of =C(H)- and =N-; and

R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminiocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:

any substitutable member of such group optionally is substituted

with one or more substituents independently selected from the group



hal ogen, hydroxy, and cyano; and one of Y1, Y2, Y3,

Y4, and Y5 is =C(R4)-; and one of Y1, Y2, Y3, Y4, and
wOr20048870 ; and WO 2004/ 087074 PCT/ US2004/ 0096POT/US68009659

three of Y1, Y2, Y3, Y4, anek Y5 are independently

sel ected fromthe group consisting of =C(H)- and =N-;

and R4 | 5t dalhey1 Offkcoxcy,

hydrogeﬁﬁmﬁgbgggﬁgygéggyﬁﬂgﬁgg§§?aﬁgﬁﬁgﬁéE%%ﬁbox ?

nitro, kdléalkoxy;etopxmiiokyiiro, ayaap) alhybl,llf@lyﬂ,yﬂﬂ@dmﬂ%ﬁxll ,

al kyl sul fonyl, . al kyl carhonyl.,. carbocycl yl.,

carbocy@Lyﬁﬁp%ﬁppq@ﬁﬁgé@8§F%ﬂ¥P%¥va?x85%%o@%%IyIoxy,

car bocygdloal i omikoxgaddaocycl yl oxyal kyl

carbocyclylthio, cafbocyclylsulfinyl,

caRbaywirygsupiotasying grapdetseptleythiylexycarbonyl).

het erocycl yl sul finyl, heterocyclyl sul fonyl,

car bocycl yl al koxy, carbocyclyl heterocyclyl,

het erocycl yl al kyl , heterocycl yl oxy,

het erocycl yl al koxy, am no, ami noal kyl, al kyl am no,, .

al kanyfamogess foaimaking asHbabiuted R 7ok @|twtalﬂFh%€aﬂe substituted

het er ocygl . O, ' .~.al koxyal kyl ,
S R A ey St

al kexybalthed ylrazokaohesyoally instycard tnférmula (I):

het erocycl yl oxy&?r bonyl , al koxycar bonyl am no,

al koxycar bocycRyl am no, al koxycarbocycl yl al kyl am no,

am nosul fi nyl —~}agi noN+HNehy| ]l kyl sul f onyl am no,

al koxyal koxy 2 Rl Kyl am no,

al kyl am noad ky/l,a N aNky!| axwmo,

al kyl am noal kytiggi Kyl am no,

aIktheterocycByIawiQ;, Q@terocycl¢Palkylan1no,

al kyl het erocycl yl al kyl anjyno,

car bocycl yl al kyl het gr&Qc yl am no,

het er ocycl yl het er ocyc\FY%/aI kyl am no, (I); and

al koxycar bonyl het er ocycl yl anmi_no, al kyl am ngcar bonyl ,

al Kyd Rrardss RYINBTHaSSlC-HYGrnS #ysast ong R%H%?lgazmﬁyge,gﬁ‘ﬁ’ae“ed

ar.bocyecl vl razi nyl, wherein: any substitutable
Subsﬁr@lﬁ%@P%%%Mé’%% group optionally is substituted wth

ONehefitropiepdtesdd substithied ipyceplererspondsr iectraguferto Alormula

the group consisting of al kyl, alkenyl, hydroxy,
IV)al ogen, hal oal kyl, al koxy, hal oal koxy, keto, am no,

nitro, cyano, Ky| sul@donyl , al kyl sul finyl,

alkylthio, alk ylll-@ar bocycl yl oxy, heterocyclyl

and  het dlefeyc o3 2Nl R5

ni trogen- prot ecHr

tert-butyl oxycark@

a
R |
ac N,
R % Y
Y3 (IV); and

R* R3B, and R*C are independently selected from the group consisting of
hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:

any carbon of the alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, or alkoxyalkyl optionally is substituted with one or
more substituents independently selected from the group consisting of

halogen, hydroxy, and cyano; and
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one of Y', Y?, Y2, Y*, and Y® is =C(R")-; and
one of Y', Y2, Y*, Y*, and Y° is =N-; and
three of Y', Y2, Y, Y*, and Y’ are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:
any substitutable member of such group optionally is substituted
with one or more substituents independently selected from the group
consisting of alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy,
haloalkoxy, keto, amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl,
alkylthio, alkoxyalkyl, carbocyclyloxy, heterocyclyl, and
heterocyclylalkoxy; and
R’ is a nitrogen-protecting group (except tert-butyloxycarbonyl).

16. A process for making a substituted pyrazole, a tautomer of the substituted

pyrazole, or a salt of the substituted pyrazole or tautomer, wherein:
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the substituted pyrazole corresponds in structure to Formula (XV) or Formula

(XVIID):

v3 (XV)

(XVIID); and
the process comprises de-protecting at least one nitrogen of a nitrogen-protected
substituted pyrazole; and

the nitrogen-protected substituted pyrazole corresponding in structure to Formula

avy:

(IV); and
R* R, and R are independently selected from the group consisting of
hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, and alkoxyalkyl, wherein:
any carbon of the alkyl, aminoalkyl, monoalkylamino,
dialkylamino, alkoxy, or alkoxyalkyl optionally is substituted with one or
more substituents independently selected from the group consisting of
halogen, hydroxy, and cyano; and
one of Y, Y2, Y3, Y*, and Y’ is =C(R4)-; and
one of Y, Y2, Y2, Y*, and Y’ is =N-; and
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three of Y', Y2, Y?, Y*, and Y° are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydrogen, halogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylcarbonyl, carbocyclyl, carbocyclylalkyl, carbocyclylalkenyl, carbocyelyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,
carbocyclylalkoxy, carbocyclylheterocyclyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylalkoxy, amino, aminoalkyl, alkylamino, alkenylamino, alkynylamino,
carbocyclylamino, heterocyclylamino, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,
alkylheterocyclylamino, heterocyclylatkylamino, alkylheterocyclylalkylamino,
carbocyclylalkylheterocyclylamino, heterocyclylheterocyclylalkylamino,
alkoxycarbonylheterocyclylamino, alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl,
alkylhydrazinyl, and carbocyclylhydrazinyl, wherein:
any substitutable member of such group optionally is substituted
with one or more substituents independently selected from the group
consisting of alkyl, alkenyl, hydroxy, halogen, haloalkyl, alkoxy,
haloalkoxy, keto, amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl,
alkylthio, alkoxyalkyl, carbocyclyloxy, heterocyclyl, and
heterocyclylalkoxy; and
R’ is a nitrogen-protecting group (except tert-butyloxycarbonyl).



