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BACKGROUND OF THE INVENTION

[3] Mitogen-activated protein kinases (MAP) is a family of proline-directed
serine/threonine kinases that activate their substrates by dual phosphorylation. The
kinases are activated by a variety of signals, including nutritional and osmotic stress, UV
light, growth factors, endotoxin, and inflammatory cytokines. The p38 MAP kinase group
is a MAP family of various isoforms, including p38c, p388, and p387y. 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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sclerosis, fibrotic diseases, cancer, fever, psoriasis, cardiovascular diseases (e.g.,
post-ischemic reperfusion injury and congestive heart failure), pulmonary diseases (e.g.,
hyperoxic alveolar injury), hemorrhage, coagulation, radiation damage, and acute phase
responses like those seen with infections and sepsis and during shock (e.g., septic shock
and hemodynamic shock). Chronic release of active TNF can cause cachexia and anorexia.
And TNF can be lethal.

[6] TNF also has been implicated in infectious diseases. These include, for
example, malaria, mycobacterial infection, meningitis. These also include viral infections,
such as HIV, influenza virus, and herpes virus, including herpes simplex virus type-1
(HSV-1), herpes simplex virus type-2 (HSV-2), cytomegalovirus (CMV), varicella-zoster
virus (VZV), Epstein-Barr virus, human herpesvirus-6 (HHV-6), human herpesvirus-7
(HHV-7), human herpesvirus-8 (HHV-8), pseudorabies and rhinotracheitis, among others.
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[13] InTU. S. Patent No. 3,984,431, Cueremy and Renault report derivatives of
pyrazole-5-acetic acid as having anti-inflammatory activity, with [1-isobutyl-3,4-diphenyl-
1H-pyrazol-5-y1]adetic_ acid being specifically described.

[141 InT.S. Patent No. 3,245,093, Hinsgen et al report a process for preparing
pyrazoles.

[15] WIPO Int’l Publ. No. WO 83/00330 (published February 3, 1983) describes
aprocess for preparing diphenyl-3,4-methyl-5-pyrazole derivatives.

[16y  WIPO Int’l Publ. No. WO 95/06036 (published March 2, 1995 reports a
process for preparing pyrazole derivatives.

[17] InU.S. patent 5,589,439, T. Goto, et al. report tetrazole derivatives and
their use as herbicides.

[181  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.
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28] Laszlo et al., Bioorg. Med. Chem. Letters, 8 (1998) 2689-2694, describes
certain furans, pyrroles, and pyrazolones, particularly 3-pyridyl-2,5-diaryl-pyrroles, as
inhibitors of p38 kinase.

291 WIPO Int’l Publ. No. WO 98/52940 (PCT Patent Application No.
US98/10436 published on November 26, 1998) reports pyrazoles, compositions containing
those pyrazoles, and methods for treating p38-mediated disorders using those pyrazoles.

(30) WIPO Int’1 Publ. No. WO 00/31063 (PCT Patent Application No.
US99/26007 published on June 2, 2000) also reports pyrazoles, compositions containing
those pyrazoles, and methods for making pyrazoles.

31] Inview 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.
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[34] RSA, R, and R*C are independently selected from the group consisting of
hydrogen, halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, monoalkylamino,
dia]kylamino, alkoxy, and 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.

351 Oneof Y., Y% Y3 Y and Y’ is=C(R%-. Oneof 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-.

Be] Riis 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, alkylsuifonylamino,
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Formula (VMII1): RS No O J-RA (

The anhydride corresponds in structure to Formula (V):

o 0
RS'/lkO/u\RS

RAis alkyl. R is R* or -O-R’E. R* is hydrogen, optionally-substituted alkyl,
optionally-substituted aryl, or optionally-substituted heteroaryl. R® is optionally-
substituted alkyl, optionally-substituted alkenyl, optionally-substituted aryl, optionally-
substituted arylalkyl, optionally-substituted heteroaryl, or optionally-substituted
heteroarylatkyl.

[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 (VII).

The methyl heteroaryl corresponds in structure to Formula (IX):
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by a process conprising introduci ng a ketone and a tosyl hydrazide into a
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ot her enbodi nents, the process cogffi~sds conbining a hydrazone with a
benzoyl halide. The hydrazone cor{@spﬂqu in structure to Formula (I1): //0O
H3C/ \ S$ O HNN C-+-R5 5, Y1 %3’3[ J()DHI). The benzoyl halide
corresponds in structure to Formula (111N"”"ORB R3A R3C 3B (Il1). Here, RB

i s hal offiere, RY, Y',Y2, YY3Y*,¥ehd Youre adbfined absvea R e hireskealuRctidddrbupn one
such enbodi nent, ige process conprises formng a mxture by a _process -
conpri si ng i P} odRPihsT emhodimsntsniee procres GamRIIses formingia EasBe BYAICAN de of

For mul aa%ﬁdghgs doMftisthd a6HRing 4 ReSndhnt oSyinSdlaDRe NEB S HadtSr. A aihgkat ure of

great er
corresponds in structure to Formula (X):

0
N—R?

Y57 y?
e Mo
Y X).
Here, Y!, Y2 Y3, Y*, Y°, and RS 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):

0
H,C g\‘:—-o
HN—N
\ N__RS

g

VAP |
Sys” (.

The benzoyl halide corresponds in structure to Formula (1II):

0 _R®

~d
3A 1l ,3C
R TR
X B
R® ).
Here, RBis halogen. Y Y3 Y3, Y*, Y?, 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 (II) and a benzoyl halide of
Formula (III) into a reactor. This mixture is the heated to a temperature of greater than

50°C.



50C. WD 2004/ 087074 PCT/ 1JS2004/ 009659 g [421 In other enbodi nents, the
process es formng a conposition. Geater than 30% (by wei ght) of
this conp@ggpzf’{”@%%%nm sts of a protected pyrazole inteftdBP009659
corresponding in structure to Formula§iV): H3C O 19 D3A ia3B1111 R3C y3
(I'V). Here, RBAR3s R3C, Y', Y2, Y3, Y5 and R5 are as defined above. 1431
I'n ot her enb¢ti medn ethet bmbpdinwmés theqrpuess emnpiésep fatdng argmabdsitiemst one

ni troge d subst.i.tuted zol e.

ni t r ogen> Bartﬁrtatg %@92&3‘%‘@5} %%f%lsrﬁ??’é’?ﬁpgn Eﬁ?ﬁlggﬁ Hi%t?%%?%%t ure to

For mul ajtb¥ledidi¢tddrrdsPoftifig i RucRFB @SF SMifIa ()€ Process conprises contacting
an acid and toluene with a prot et ed pyrazol'e internedi ate corresponding in

structure to Fornula (1V). y not her such enbodi nent, the process
conpri ses contacting d—g¢Tazol e internediate correspond| ng in
structure to Fornul a IV) an aqse;rdN o fgrmyn acidic mxture. This
acidic mxture is subsequen 3x cont Vi th aﬂsb-zarsms The tenperature of
the acidic m xture i s nmaint ,-“. n_66C bet ween the time the
acidic mxture is fornmed a&q [ qbase is added to the acidic mxture.
[461 I n anot her enbodi nent; g&rceritpri ses contacting a protected
pyrazol e internedi ate corres "-'/ i str\\Jtureto Fornula (1V) with an
acid to forman acidic mxture. The d% m xture i s _subsequently
contacted with a base to forma nixtureY avmgagr b br pH. This m xture
with a greates il R subgeapertd ys heaked,d 4 ArnkapsVat ure of greater than
25C. [47] T'n othet edbodi nent's,’tHe process conprises contacting an
unsubsti t ut e} pi freothdr mpbodmﬁeatmﬂrélpadm{eswdmpmeeﬂmpmmﬂrg at Hesegnet he

unsubst Lted L Berl bnl Lok SLEdLal o OOl T ARRONISL 1 SLIFLIGLG For i 2

pyrazole corresponding in structure to Formula (IV).

[44] In one such embodiment, the process comprises contacting an acid and
toluene with a protected pyrazole intermediate corresponding in structure to Formula (IV).

[45]  In another such embodiment, the process comprises contacting a protected
pyrazole intermediate corresponding in structure to Formula (IV) with an acid to form an
acidic mixture. This acidic mixture is subsequently contacted with a base. The
temperature of the acidic 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):



R3A----NH NH R3B1 i63CYS ;I YI Y~ .eta '3 (XV). Here, R3A, R3B, R3C,
Yl, 6 4082[%1 YS are as defined above. [481 In other enbodi nents, the
process coﬂp 4 eacting a glycolic acid ester with AGTISHBOPIRY ed

pi peridi nyl internediate correspondi ng? in structure to Fornula (XV). 1491
This invention also is directed, in part, to conpositions (and net hods of
maki ng such conpositions) co i sing conpounds that may be used as

i nternedi ates of the aboves,ge crltmd-NHoc G eater than 30% (by weight)
of these conpositions consﬁts\ of ; xQLresponding in structure to
Formula (IV). [50) This_kd ed to processes for making
conpounds (as well as Raut ¥ potnds, and the salts of the
conpounds and tautoners) thaR nay, AQr ,exanpl e, be used as a starting
material or intermediate in the a%) e-descri bed process for naking the

substituted pyrazoles of Fornmula (J4 1] In some such enbodi nents, the

process is directed to making a ni \r‘y@en- pr ot ect@\psoni pecot at e

correspondi n | structure to Formula (M1): RS Here, RA and R5 are as

def i nedHeim erlﬁeRﬁ ey \@offﬁ;arsléﬁé areabdefineg abové.soni pecot ate of Fornula
521 | n ot her. enb

VI ith h
oot s GrBLLY B0 s Rtalsint dhool oS iarting § DG G Fuch o
For nul awfit)an u-ﬁblﬂ)sﬁfﬂé&?@eﬁ 1&1&‘%&6&1‘&%&'65&11@11@ ih'sB8&fre BFRGTed

i soni pecot ate of For with a nmethyl heteroaryl Formula (1X). [531
| n ot hefX¥X¥bodi ments, the pr ocess is directed to ITB.kI ng a hydrazone

ket one of | b s kA EpaRhoris ai B R b ad HigBoB BT poas e COmo! M N9
PCT/ US2 @Qair@Q361 Sompdsitidis¥ dorhprisih g 86mpoiad itk fiay. betdaed BY RE@fediafes@fr ected to

maki ng a ni trogen-
the above-described process. Greater than 30% (by weight) of these compositions consists

of a compound corresponding in structure to Formula (IV).

[50}  This invention also is directed to processes for making 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).

[51]  In some such embodiments, the process is directed to making a nitrogen-

protected isonipecotate corresponding in structure to Formula (VII):

Q o}
MO
R O—RA (VID)

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 isbnipecotate of Formula (IIT) with a methyl heteroaryl Formula (IX).

[53] Inother 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.



protected pyrazole corresponding in structure to Formula (IV). The process
conpri se ILni.ng a hydrazone of Fornmula (Il) with a _benzoyl halide of
Formul a ?V?%?J‘%f%i I n other embodinents, the process iSCa"{qSé@f'@&}S‘% nmeki ng
a substituted pyrazole, a tautoner o0t he substituted pyrazole. Here, the
substituted pyrazole corresponds in structure to Formula (XV) or Formula
(XVIT1): HN\No45@  yIn othR3smbidimess, tRRpcessSAdiracted/th mekigXwnitréffdnR3A 5 y 3Bc 2
Y 3 (XV Here, R3A Ras.Ric Y Yz Y3.Y4, .Y and RS are. as defined
above. H?égcberdd’%%@ le ‘?%f*?ﬁ??‘édé%g ﬁ‘&ﬁ‘?@f%&%‘?@“é"l &Vég\i pe BrpSess; CrBGER of a

ni t r ogecorbiaingGl I8flir 2686 b Foin@fla PYY WARL Benftyl hehidebFdonMla (IIR61 Thi s
invention also is directed to conpounds (as well as tautonmers of the
conpounds, al8l t hEn ather embgdimpets.dbapmsassss divdcted tn waking p sibyitutedy, f or

exanpl e S tarii erial «pr_inter late in.the

above-d cr?lg’zaég%tro glceéggﬁ?e%}lﬁﬁlgﬁfgghaﬁ%% é_f%%ttﬁ? fﬂbgﬁtq‘ e?rpa}g%%oées of Formul a
(1). [ 5dckrdsporriBrii sendia tootrBulal(Ne) o8 Foabild (XMIH): ses a nitrogen- protected

i soni pecotate corresponding in structure to Formula (VI1). 1581 In other
enbodi ments, the conpound conpriHBS & orresponding in structure to
Formula (X). 1591 In ot hepsgnbodi B —t\he cdidound conprises a hydrazone
corresponding in structu e Do N)—/1601 I n ot her enbodi nents, the
conmpound conprises a ni tkgg@n-p ot ect\ed pyrazole corresponding structure to

Formula (1V). U, - 7 Y!
A X KYZ
Yhf
Y XV)

Xv1m).

Here, R*® R®, R’ Y, Y2, Y3, Y%, Y, 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).




WO 2004/ 087074 PCT/ US2004/ 009659 -11 [611 In other enbodi nents, the
conpound a substituted pyrazole correspondin ture to
Formul a (‘?(@QW 0§%§%21 This i nventl on s al so directed, ?ﬁlr&g? 04}66

phar maceutical conpositions (or anments) conprising the conpounds,
tautoners, and salts nmade in accordance with this invention. [631 This

i nvention i sl solnethererabndimpntpthe compoundidentsises 2 Aielittied prFasdtaceut i cal

conposi lfdﬁgg) a tautomers, and salts nade in

accor daéndc i Llsz}%aﬁlvéentl on. |@§¢ﬁ1}h| S i nventi on is also directed, in
part, to netféeids Thistinesmtion id alsdirgtdd) & paQ P phiticeitivdl eompcitioasforsal t s
made i n agcordance with this invention. [651 Further benefits of Applicants'
i nvent | BRIGRRPItBECOmTIRhe comppndsitepiogiers, And sais mrde inageaTAResivHEL t hi s
speci fi g3 {,PhtioRETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [661 This
det ai | ed escrl ptl on of preferred enbodinents is intended only to acquaint
ot hers ski |l | B8] i nThisanventioniid dlsordipdctediaint drt, tmuetitadeof makmgpri nci pl es, and

its practica plicatjon so that others skIIedlnth yadapt and
R e L I R PSS Gisalitmate s o 1o

t he reqﬁcbﬂgﬁgg%tgfthlgug@hhblcul ar use. This detail ed description and its
specific exanples, while indicating preferred enbodiments of this

i nvention, al6d | n'tl"hlsdmbnhon ipalspdisetedoin pdrt, ts tetitods of bedtynentTiming thevent i on,
therefore, is limte referred e dlmsnsdescrlbedlnthls
spect 1 | vRdshds. dittomisty &7 AR o8 i Aot ey T AR de That Wy Be
Prepared by {ske N?ﬁl"ﬂl@éilf’oeﬁéﬁtgbf AppRosats [rﬁ}'énué@%lll E@Sp}%?éﬂ?%‘ﬂ%sl&ﬂ&i inmay be
prepared by the nethod of this invention include conpounds corresponding in

st r uct uthe attdram geading ihid spgcifiostiam a (1): RBA NN-H Ras/~l _ / N~OH
.L3C(r)~!'! 111~~~ YSi 1 &341 2 Here:

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[66]  This detailed description of preferred embodiments is intended only to
acquaint others skilled in the art with Applicants’ 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 |
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

variously 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):

Here;
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For mul a
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For mul a

/087074 PCT/ US2004/ 009659 -12 1681 R3A, R3B, and R3C are

dQQBE%gﬁshﬁgted fromthe group consisting of hydr%ggﬁgvga%g gzb

, cya no, al kyl, aninbal%yl, nonoalkylaninSF

and al koxyal kyl . Any car bon of2the al kyl , am noal kyl

yl am no, digikx&aninqm al koxy, or al koxyal kyl optionally is
uted W8t h Bhe RoranfbRe aebsiependentlssdlentieshiomche pxpupebnsistag dir om t he

rbodi ngRB o, AgPAS evend B o B AR, BB ' Sl cot e

diatktyldiiin C41BGS, iafd alkox Pk {0 &by daysbnwfithe SR amuialing,

kyl, monoal kyl am no, di al kyl am _no, al koxy, and alkoxyalk

mopoglkylapming; idiallaylameng, rikoxy.as alkeryglicaaniionally i sepst

ently selec group cons ng o oge
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kiSHore SRLEABAL baich SnS LILULE o 0 0N BhsiIRY Lo Bl

tuents
hydr oxy,

or

and

hpdsryrend ¢ginenbodi nents, the conpound corresponds in structure to

(I-A): R3B N --NH WA ~ N ~CH g@.YI f<7 In other e
d cor 198k poHyEome pesferird smodingents, By inhydroggn; angRRs

di nent s,

t he

pdi R arga vvs v,

bl MR oy S 1Y S 1

alkyl, aminoalkyl, monoalkylamino, dialkylamino, alkoxy, and 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-A):

R3B

(I-A).

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

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

R3A R3B

(1-C).

2



3. Q Y (I-C. WO 2004/087074 PCT/ US2004/ 009659 -13 In other enbodi nents,

t he conpo ponds in structure to Fornmula (I-D): R3AN-NHf N R3B
Y5 Y (r) %“ﬁ%’?ﬁ@r enbodi ments, the gonpound correspon‘?ﬁrmwog‘wﬂaﬁs?ure to
Formula (I-E): 3A NHCH R3B Y5 VI Y.1~‘4, I n ot her enbodi nents, the
conpound corresponds in structure to Fornula (I-F): _R3ANNHH R3B S/s Y1
1701 | n 18 gthsr prmbediments, theisompeund sorrespendsiin siactussrie Femmnla{-dDogen: and R3A
is hal ogen, hydroxy,sgyano, am no, alkyl, am noal kyl, nonoall cyl anm no,

di al kyl am no, al koxy, \or al koxyal kyl . Any carbon of the al kyl, am noal kyl,

nmonoal kyl am no, di al kyp no, ARy, or—al koxyal kyl optionally is
substituted with one o Lient s jyndepgndent |y sel ected fromthe
group consisting of halQgery v and /c 0. ‘OH sone such enbodi nents,
t he conpound correspondé In strudqture to or@i{(b G : WD 2004/087074

PCT/ US2004/ 009659 - R4 9% VH REAN 1

A
=

|
Y& 3,l;'12
Y (I-D).
In other embodiments, the compound corresponds in structure to Formula (I-E):

(I-E).
In other embodiments, the compound corresponds in structure to Formula (I-F):
I |
v W
Y (1-F).

[70]  In some preferred embodiments, R*® and R*® are each hydrogen; and R** is
halogen, hydroxy, cyano, amino, alkyl, aminoalkyl, 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):



H Y5 0\. 3 In sone other enbodi nents, the conpound corresponds in

structure a(l-H: 3A\ /-~-rHNy H Y1 OYS A'Y3 2 (I-H_. 1In
sonme ot he‘rﬂﬁngﬂmnts t he corrpound (I‘eresponds in strﬁ&&ﬁvgoéwo%ﬁul a
(I-1): RSA NNH N H OI si Yl . (1-1). [711 In some preferred
enbodi nents, R3A, R3B, and R3C are i ndependently selected fromthe group
consi sting of hydrogen, ¢f yadxoxy, cyano, am no, nethyl,
trifluoromethyl, etiifi- Py (| uogomethoxy. [72] In some
preferred enbodi ment s, R3Y andOEBB are i ndependent |y
selected fromthe group consisting] of chloro, uor o, hydroxy, cyano,

am no, nethyl, trifluoronethyl, "y met hoxy,” and trifluoronmethoxy. f731
In sonme preferred enbodi nents, B dhgd R3C are each hydrogen; and R3A is
chl oro, fluoro, hydroxy, cyano, 1370, methyl, trifl uor onet hyl, ethyl,

met hoxy, or trifluoronethoxy. (741 One of Y, Y2, Y3,M@; and YSis
=C(R4) - ; t n bonded to
SR o EomePeBERAA AABHALT IRt AR P %ﬁz/ 087074
PCT/ US2004/ 009659 - R&A

)

(-H).
In some other embodiments, the compound corresponds in structure to Formula (I-I):
R3A
17-—-NH
N
Vi \n/\OH
YA, 4{2
Y’ I-D.

[71]  In some preferred embodiments, R3* R®B and R3C are independently
selected from the group consisting of hydrogen, chloro, fluoro, hydroxy, cyano, amino,
methyl, trifluoromethyl, ethyl, methoxy, and trifluoromethoxy.

{72] Insome preferred embodiments, RCis hydrogen; and R 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 R* s
chloro, fluoro, hydroxy, cyano, amino, methyl, trifluoromethyl, ethyl, methoxy, or
trifluoromethoxy.

(747 Oneof Y',Y? Y3 Y* 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:



R4 One of YlI, Y2, Y3, Y4, and Y5 is =N, i.e., a nitrogen atom doubl e bonded
to one at@y RAhes76i4N9! € bonded to another atom Y And thrTee of Y, Y2, Y3,
Y4, and Y5 are 1 ndependently sel ected ;romthe group cort§ éqqzﬂ(&/oogﬁ&:q,_l)_
and =N-, i.e., three of Y1, Y2, Y3, Yh,‘and Y5 are independently sel ected
from the group consisting of =0 HC or yNy [751 In sone preferred

enbodi nents, Y'is =C(H)- or =N-; Y2 iR4:C(R4)-; Y3 is =N; and Y4 and Y5
are each =C(H)-. [761 In sone preferrgd enbodi nents, Y and Y3 are each =N,
Y2 is =C(R4)-, and Y4 and Y5 are @€=G(H-. [771 In some preferred

enbodi nents, Y' and Y3 are each =N-%§ an@ Y2, Y4, and Y5 are each =C(H)-. i
[ 78] In sonme preferred enbodi nents, Y', Y2, Y4, and Y5 are each =C(H)-; and
Y3 i's =Bne of W1YRAY, *hutdrobie -N-Nid. Q0Gifro g &Y @68 dJb Botied tb) atoanoxy,
nitro, alkyl, _carboxyal kyl, alkylthio, alkylsulfinyl, alkylsulfonyl,

al kyl ca?%%ﬂﬁo,ndﬁ‘g g¢lom: car bocycl yl al kyl , carbocycl yl al kenyl ,

car bocycl yl oxy, carbocyclyl al koxy, bocycl yl oxyal kyl, carbocyclylthio,
car bocycl yl sul fnyl, carbocycl yl sul I* heterocyclylthio,

het er ocycl yl sul finyl, heterocyclyl sul foriyl., carbocyclylall coxy,

car bocygl yl het e , et er clyl al kyl , heter cl yl oxy, .

het er o@e_ﬁﬁr&? Qg%@/’y ﬁa '3nxj,a’ ana rﬁ%ﬁ%{{dﬁ%nﬁ%ﬁmkﬁﬁ%ﬁ%?‘ﬁﬁgmﬁ? séﬁmcaﬂ%lﬁ&g

al kyny| ap-ga)-@ad BRLYLd yhAREIFS!, YAeRero Cifdl W a8HARpe/En9SAEREMbm al koxy,
al koxyal kyl', “al kenyl oxyal kyl, ~ ai Koxyal kyl ami no, ~al kyl ani noal koxy,

al koxy c Hhetgsoyp consistippeyet yl oxycar bonyl, het erocycl yl oxycar bonyl ,
al koxycar bonyl ar ni no, al koxycar bocycl yl am no, al koxycarbocycl yl al kyl am no,

ani i nosul finyl, am nosul forfyl, al kyl sul fonyl am no, al koxyal koxy,
am noal koxy, am noal kyl ajm | kyl amgpoal kyl am\Jno,, WO 2004/ 087074 -
PCT/ 1JS2004/ 009659 -16 &&rbopycl yl al kyl ami n }"0

al kyl am noal kyl am noal kyl am no, al kyl heterocycl yl ant no,

[75] In some preferred embodiments, Y'is =C(H)- or =N-; Y2 is =C(R4)-; Y3is
=N-; and Y* and Y° are each =C(H)-.

[76] In some preferred embodiments, Y! and Y are each =N-, Y? is =C(R4)—,
and Y* and Y° are each =C(H)-.

[771 In some preferred embodiments, Y! and Y? are each =N-; and Y?, Y* and
Y? are each =C(H)-.

[78]  Insome preferred embodiments, Y, Y2, YA(, and Y? are each =C(H)-; and
Y? is =N-,

791 R%is 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,



het er ocycl yl al kyl am no, all cyl heterocyclyl al kyl am no,

car bocyclﬁ,loai erocycl yl am no, heterocyclyl heterocycl|yl al kyl am no,

al koxycar onyh%ges?g‘}r“ocycl yl am no, al kil am nocar bonyl , aIW‘é%%PIfy@H%Sam no,
hydrazi nyl, al kyl hydrazinyl, or carb éycl yl hydrazinyl. Any substitutable

menber of such group optionally is substituted wth one or nore
subst i t Gakeaydlylalkplamiaeitalkylsminsetkytinfineatkyliming: ellgylhetaredwiylamginof al kyl |

| k | ; I |k | k | oal , . ket i no,
i tro BelaK e el R o R RS, PR B s RS S
car bocy tbigtayylylHeakredyetialkylamins) AlkoR9ELhESNI bey FiPidind, 801 | n some

preferred enbodi nents, R4 1 s hal ogen, cyano, hydroxy, thiol, carboxy,

A
nitro, alkWAninecarbenysaliylearbenylgming; kydraginyl) alkyihydsazinyhlogy| sul f onyl |
al kyl car ; C I I . | keny.
car bocyg %P%’@y lhg(gégggyy C‘LR[)* ﬁbﬁg@gﬁfy@g% %Icéﬁ:/ﬁh% g%;‘/l gf&%ﬁné’ﬁ ar ﬁgt(’:%gl@f t?/? t hi o,
(r:]ar bocymIitlghI clmeldlfrmf_;dre l's,m:]ibm;aih&é;fwfiémlly%slelectleﬂﬁoem gmygbllyﬂ lbch%sﬁsﬁng of alkyl,

et erocy S i nyl , heterocyclyl sul fon car bocycl yl al koxy,
car bocyeﬁvﬁ%ﬁ@rewa%gﬁnﬁﬁ%ﬂy@k%b Il&%gﬁl;koﬁbtl@% QIR N6, CYano,
het er oc X ﬂm ? ’ I ] '
al kynyl g%y#g,%@f %Jég%c y %ir?yﬁ?;&lfbo%%é#%%@t%"%%ox}ghﬁgﬁg%g?%%ﬁ al koxy,
al koxyahktgtocyalyleditoxdyoxyal kyl , al koxyal kyl am no, al kyl am noal koxy,
al koxycar bonyl ., carbocycl yl oxycar bonyl , et eyocycl yl oxycar bonyl_,
al koxycar _boniiq%m' _i%?018¥R&%ﬁ%ﬁ%ﬁ%ﬁ#ﬂé&‘af%ﬂi&%&%ﬁdWI el kyl ani no,
ani nos ulfibByy, ni@eaNas teafrmaymyﬂlamysmw, G BT Oy 1Al Ry Ak

noal kyl ca

am noal koxy,” am noal’kyl am no, "al kyl am m na, ocycly Oellllykyl am no,
al kyl ancabatyolylachrbacyickialbivh, aaboepckytalkenydradycyslybxynearbocyclylalkoxy,

het erocycl yl al. kyl am no | k terocycl yl.al.kyl.am pno

car bocy%@%@ﬁ@ﬁ?@?@ao@@?%%ﬁ%Far%ﬁ@f%ﬂf%%]y?ﬂg?@rc&iwfwa ky! ani no,

al kOXY_CEhE:tIé%yI:lEREi%E H&Iéﬁﬂc}‘él?mlﬂﬁhyl, etekodyBRisieeayIDeABbeychl 1 ikbg@r bonyl am no,
hydrazi nyl , al kyl hydrazinyl, or ™ carbocyclyl hydrazi nyl . A;i/( substitutabl e

menber @&frbeeislylgetetgsyepl, ihsieraayplylalkd, steroeyrl¥axy, hietaroeyedylalkoxin ramino,
substituents i nd ndently sel ected,.fromthe Qu onsi sting of alkyl,
al kenyl SRR AIRAR T AkeRGRBia: glyn gttty ARSI, keto, an no,
nitro, G¥RARyclyBinkid, dthibocirbonyd| dhdxsuhtkbiyalicyl 2dikstlyidiyalkykl koxyal kyl,
car bocycl yl oxy, heterocyclyl, ‘and heterocyclyl al koxy. [811 In sone

pr ef er r @kog amq,glkyilammgalhgw,@R@zy%armyﬂ,marhocmly yearbpmyl |

o o Rl RS BRSNEARNr RRTRREL Moo RiRRgE Y o

het er ocytkoxycubddyoylalkylemaio) axihastBnlyf, afhosulfehy D) B 8[TenAariub/ US2004/ 009659
alkoxyalkoxy, aminoalkoxy, aminoalkylamino, alkylaminoalkylamino,
carbocyclylalkylamino, alkylaminoalkylaminoalkylamino, alkylheterocyclylamino,
heterocyclylalkylamino, alkylheterocyclylalkylamino, carbocyclylalkylheterocyclylamino,
heterocyclylheterocyclylalkylamino, alkoxycarbonylheterocyclylamino,
alkylaminocarbonyl, alkylcarbonylamino, hydrazinyl, alkylhydrazinyl, or
carbocyclylhydrazinyl. Any substitutable member of such gfoup 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.

[81] In some preferred embodiments, R* is hydroxy, alkylthio, alkylsulfinyl,

alkylsulfonyl, carbocyclyloxy, carbocyclylalkoxy, carbocyclylthio, carbocyclylsulfinyl,
carbocyclylsulfonyl, heterocyclylthio, heterocyclylsulfinyl, heterocyclylsulfonyl,



-17 carbocycl yl al koxy, heterocyclyl oxy, heterocyclyl al koxy, am no,

al kyl am | am no, al kynyl am no, carbocycl yl am ng
het erocygwylzaoﬁildr?gwal koxy, al koxyal k)(]glam' no, al kyl am nd4iTkE3{)04/009659
I

al koxycar bonyl am no, al koxycar bocycl yFam no, al koxycarbocycl yl al kyl am no,
am nosul finyl, am nosul fonyl, alkylsulfonylam no, al koxyal koxy,
am noal R&RYCYAYiRIkexy.feteseayisblosy, ketezasyakylalkoxyamnie, alkytantiveycl yl al kyl ani no,

| kyl ] l. ami .am het | .
B AR AT OB T o BRG] SLRE LA Yoy,
car bocy elkekgdlkyleméic; ik kahifbalkbxyg alkohgéabaGHShNb ek o RENBkY Hatithaim no,

al koxyca{ bonyl het eroc%)c‘;ll yl am no, al kyl car bonyl am no, hydrazi nyl,

al kyl hy @fkexvéarbocyslylaliaylgdimps pPymapd iy, gyninosy 9nyls@lbxhsultf%/mémn@0nenber of such

group opfil IS It ] . r stjituents independently
sel ect egﬁéfo?g?nk{)%é aglrl%dfjég&é{ghésﬁhg‘t F%ﬁa&lﬂgm&@ﬁg@%&%&é&lhﬁydr oxy, hal ogen,

hal oal kghrboeydtgialkylahdheaillksdayinokkkytumiasdlylamitiol allrylheyroechaitosul f onyl ,

al kyl sul finyl, | kylthio | koxyal kyl] ,. carbocycl yl oxy, heterocyclyl, and
het er oc EWGW%XFIIY lamimey alkﬁﬂé@ﬁ%yﬁ}ﬂéﬁ”&‘l?@ﬁm@ﬁﬁ e yebrelsylhieroayclylamiagy |

car bocy : . het erocycl yl oxy,

het er ocg‘%?%ﬁ?%hﬁ% %%%W%I@f%{n%xg%gﬂgﬁ%kéﬁﬂ%% ’kynyl ami no,

car bocy elkylcanbamylaniiro,drydoazityy) dkylhpdrazinidoaycarbadykbyttyyatrdanhyd miAmy,

al kyl am noal k , al koxycar bonyl anmi no,. al koxycar,bagycl yl am no, . .

2l Koxy c SHIDIIENS FEFasT a8, Eain it iamp s A MR S VAT eRg R RO SIS ASal koxy,
ani noal kydepBadepily S1KME@ FLRORL ¥R oRBisti G2 LAEM CAKER ki Ry Balogen,

al kyl am noal kyl am noal kyl am nG, al ky] heterocycl yl arfi no,

het er oc&l@loﬁllka{, lafloay iredoalkexyk fetetrainog yittoy ¢yainkydlytiswlfonyl, alkylsulfinyl,

car bocyc | kyl het cycl vyl am no het er.ocycl yl het erocycl yl al kyl am no,

ol Koy s ST HRORTR] TSRS heRRedy bR Femerac SR iy

al kyl hydr azi rpsd[; O s6Ré pRE(SIYEMYSHiRehRYR? is Airox§Lbisbodydlyadddye menber of such
group optionally is substituted with one or nore substituents independently

sel ect egabpeyalylpkoyy.capospelsladitixygheierogydlylpxy.dieiesespiclylaliax s @minthal ogen,

o ky s ub oIS ke i, g S ARB S bt SR B el ™
het er oc iyl alkidamyno, afk3lantiflo AREEY, AUk BéhyeHhiad] MH}&arb'Bé?/d;/l?lahﬁﬁU,OXy, '

al kyl thi o, cyanocarbocyclyl oxy, heterocyclyl oxy, carbocyc am no,
di al ky! aPionyedrkesyplylakylaming, rlkyiswfanypmminoa Mkasyalkexy) amimosdiaxypr ef err ed

ermbod! e oo B o2t bl hich Bl CuBOERIRERER] enbodi ments. R4 s
alkylaminoalkylaminoalkylamino, alkylheterocyclylamino, heterocyclylalkylamino,
alkylheterocyclylalkylamino, carbocyclylalkylheterocyclylamino,
heterocyclylheterocyclylalkylamino, alkoxycarbonylheterocyclylamino,
alkylcarbonylamino, hydrazinyl, alkylhydrazinyl, or carbocyclylhydrazinyl. 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.

[83]  Insome preferred embodiments, R* is hydroxy, alkylthio,
cyanocarbdcyclyloxy, heterocyclyloxy, carbocyclylamino, dialkylaminoalkoxy, or
dialkylaminoalkylamino.

[84] In some preferred embodiments, R* is alkylthio.

[85] In some preferred embodiments, R* is alkylsulfonyl.

[86] In some preferred embodiments, R*is hydrogen.



[861 In sonme preferred enbodi nents, R4 is hydrogen. WO 20041087074
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but yl oxycar bonyl radical (or "Boc"). The Boc-protected isonipecotic acid
ester F‘{/ ed froma comercially avail abl e i soni pecotate conpound
and di -t di Car bonat e: WO 2004/ 087074 PCT/ US2004/ GEJEEG004/099659 | 3¢ +
HN N O H3 VQA/gyp" b~+ CH3 3-~ RA®@ H3C CH3CH3 0 H3 isonipecotate

di -t-butyl Bicarbonate_Soc-protected isonipecotate Here, RA may be, for
exanpl e, al ky, _n @ Pty Ct-C6-al kyl, nore prefera Het hyl or ethyl, and
even nore preflera Thus, for exanpl e/ t Rg—H ect ed

i soni pecotCk st el}l may be preparcpt =1y CI al.ly avail abl e

et hyl isoni pecot at g di carbonate: O 48 N, aQovVv
CH3 3 1 H3C Soc-protectef et4 yl isghethyl ate

0-\ HBC OO OCH3 3
di -t-butyl dicarbonalheg” enNfiyl = 1soni pecotate The methy! ~egier Simlarly
maybe prepared from co i al Iy available nethyl isonipeco ate and

di -t-butyl dicarbonafgC| e di-t-butyl dlcarbondiﬁCls praf er abl y
charged to a reactor with about 1.01 to about 1.05 -qU|vaIents of
the isonipecotate in a suitable solvent. The solvent may be, for exanpl e,
tetrahydrofuran ("THF"). Wile adding the isonipecotate, the tenperature of
the resulting n1xtu$§‘j,eferably i's maintained at frong&bout zero to about
15C. After ' ture is preferably
warnmed to rof ' i.e., from about 25C) and agitated
(e.g., sti€ke t about 1 hourCl romabout 1 to
3 hours, and even ‘ , ) tents
are preferably coollg

d)\from bout 0 to about

éH3

Cl

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-
butyloxycarbony! 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. \Wen the

sol vent | Fond-t, MY be renoved by, for exanple, vacuumdistillation.
[911 Anot"ﬁ(e)rza-dsjmszdg%)l e protecting groug is acetyl. The a&&t{S2HrEP%s? ed

isoni pecotate may be prepared froma ‘brmer ci al | y avail abl e et hyl

| soni pecotate and acetic anhydride: W) 2004/ 087074 PCT/ US2004/ 009659 -25 O
[-~p ORCO-RA + H3CxO-kH3 CH3 O isonipecotatejacetic anhydride

N (acetyl) _i gonNpegot ate _Her@Hs oayCle, forg as defined above.
Thus, for &Ranpl/E, \jhe éc@f}?ﬁxcpﬁgt/@g/&?@ﬁasgm pecotilc g¢idgetloyl ester may
be prepared fFom comrerci aFs§ avail abl EHset hyl i soni co\qﬁté@g acetic
anhydride: O O~ O1i3CO0 Il J-~(O + H3CAOXCH3 I N Nr CB3H; *0 et hyl
acetic anhydride ethyl N-(acetyl) isonipecotate isonipecotate [921 O her

ni trogen prot i roups al;so . be_used instead of, the tert

but yl oxycar boﬁﬁpeéa}%ggacetyl Flatg?“g'g?flca%’loga(:%ss above. Su ﬁcge%ﬁ s include those

P
corresponding in structure to -C(O) -R5A, wherein RSA ﬁé’? ec,ot"1 or exanpl e,

hydr ogeHere, RBtrhied, lfor-edahipld, faﬁéy?ﬁreférm%' dlﬁseilﬁ*iﬁio)'e PRy ietigf oy ) .
y

optional |l y-substituted aryl é‘gr ef erab phenyl ), or optionally-substituted
het er oaf{i], agsl pesn merermapictably etk Thve) for examdehe Borgmoteoigdr ei n R5B may be,

L1 cht oFSeEpy AT byt B et iue L o B Sl aband gl 1)

opt i onalsoyipesatits ahd di-sbutgt ficatbpnaber abl y phenyl), optional | y-substituted
aryl al kyl (preferably benzyl), optionally-substi tutdad het eroaryl, or

optional |l y-substituted heteroaryl al kyl. Were, for
0 CHs 0 CH; Hy,c~ O
S GRS U = Yo
0 0" 0" O 3
_\CH3 H;C Hs \([)I/

-

CH,
H;C

Boc-protected
di-t-butyl dicarbonate ethyl
isonipecotate

ethyl
isonipecotate

The methy] ester similarly may be prepared from commercially available methyl
isonipecotate and di~t-butyl dicarbonate.

{90]  The di-t-butyl dicarbonate is preferably charged to a reactor with from
about 1.01 to about 1.05 mole equivalents of the isbnipecotate in a suitable solvent. The
solvent may be, for example, tetrahydrofuran (“THE""). 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
THF, it may be removed by, for example, vacuum distillation.

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

acetic anhydride:



exanple, the protecting group is -C(O-R5A or -C(O-0OR5B, the protected

| soni pec t generally be prepared using, for exanple, the follow ng
react i on%ﬁ%/@{m’?o RAO/V A+ R RS NITR OR O i S&TU2004049659
anhydride N-protected isonipecotat e 2kere, R5' is R5A or -O R5B. Further
sui tabl e groups include optionally-substituted allyl, optionally-substituted
aryl met hyl (preferably phenyl nethyl), and opti on | y-substituted

het er oar yl et hyl di geussi on r@l ating to vakRy N abl e protecting
groups may be WD 20047087074 R 1009659 for exanpl e,

-2 nd A,
t ?n/dg}nthesis; 3rd

G eene, T.W; WtsT—P. é?'l\lﬁ; Protective G oups in O gdani

Ed.; WIley: New York, 1999 (incorporated by reference imto this patent).

B-2. Ketone Preparation (93] The protected isonip ?t ate may be reacted with

a suitabl e nethylsbreestdar yl t éctorhydidket one in gﬁaéeég{)? ation reaction: 0
1>s/0mpec ate

BAO+ ys NYi Xs ayl Rs 11 1z 114 1z NR5 yty3. y 'y protected nethyl
ket one Hesn R paepbaifer dahmplgas defitddraboveSTing, forrixhmplethepcotybct i ng gr oup,

o R R S R SREr e Come MRS han he
one of v 2 . .is desired to be =C(R4)- is, in sone
Gnyl ﬁgmpggbt%tlgéncl %(5%1&%_ Béde

I nstances, prefera at this stage of the process. To illustrate,
if it is desired to nmake a substituted pyrazole wh§rein the substituent at

t he 4-positiong®§_’-€yrazoleisoa pyrim di gyd bstituted at its
2-position, th th t hyl hetgk @f.oupwoul d, in ny lLAstances,
preferably be: —\CH3 ’ ? \n/éﬁ"’

¢
ethyl acetic anhydride ethyl N-(acetyl)
isonipecotate isonipecotate

[92]  Other nitrogen protecting groups also may be used instead of 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
isobutyl 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)-R* or -C(0)-0-R®, the protected isonipecotate

may generally be prepared using, for example, the following reaction:
0

A
0] 0O O R\O
- SN N
0]
isonipecotate anhydride N-protected
isonipecotate

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



CH3 S (5H3 194] Before beginning this reaction, the nethyl anion of the
nmet hyl het r eferably is first prepared by treating the

met hyl het g‘{d(;goro%w\%‘th from about 2.35 to about 2.49 nol%:TéH%(’%‘?(’é?ﬁs’s, and
nore preferably fromabout 2.40 to apdlr 2. 42 nole equi val ents of a base in

the presence of an organic solvent (e.g., THE or ether, with THE typically
bei ng pieynsiineldy exadple, GraenegolV . aWuds, PdM ¢ BratestprerGoupeingPrgenisf er abl y no

i
B R L e B T i T

still even nore preferably fromabout zero to about 5C. The base may be,
for exanple, lithium hexanethyl disilazide ("LiHVDS"), lithium

di i sopropyl ani de ("LDA"), or adsionmfranarationut oxi de ("tBuOK"), with t BuoK
bei ng partic ri r ] I 1 04/ 087074

PCTI US2004/ ogﬁsgyrl{%é’?z’%%gg%‘ §°t%‘§%‘§%ﬂér1%8%§%eﬁﬁ?8@peri od, typically
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[94] Before beginning this reaction, the methyl anion of the methylheteroaryl
preferably is first prepared by treating the methylheteroaryl with from about 2.35 to about
2.49 mole equivalents, and more preferably from about 2.40 to about 2.42 mole
equivalents of a base in the presence of an organic solvent (e.g., THF or ether, with THF
typically being preferred) under nitrogen at a reduced temperature of preferably no less
than about -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
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for example, tert-butyloxycarbonyl. When conducted in a batch reactor, such conditions

are typically maintained for from about 0.8 to about 1.2 hours, and more typically about 1
hour. In some embodiments, a greater temperature (e.g., from about 5 to about 40°C, more
preferably from about 15 to about 40°C, and even more preferably from about 25 to about
35°C) may be used. Use of such a greater temperature (particularly a temperature greater
than 25°C) tends to reduce the acylation reaction time. Such a temperature is particularly
suitable where R’ is acetyl. ‘When such a greater temperature is used, the temperature
preferably is increased slowly, typically over at least about 30 minutes (especially where
the temperature is increased to about 35°C).

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
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organic solvent may then be removed from the ketone product using, for example,
distillation. If, for example, the solvent is THF, it may be removed by slowly increasing
the batch temperature under vacuum (e.g., 200 torr) until it reaches from about 60 to about
65°C.

{99]  In other embodiments (particularly where the protecting group is acetyl),
the hydrazone formation reaction (discussed below) is carried out in an aqueous
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.
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to about 0.93, and more preferably about 0.9.

[162] After the toluenesulfonylhydrazide has been combined with the ketone, the
mixture is preferably heated to a temperature of from about 66 to about 74°C, and more
preferably to about 70°C, while being agitated (e.g., stirred). This heating and agitation is
preferably continued for from about 1.8 to about 2.2 hours, and more preferably about 2
hours. The mixture is preferably next refluxed at about 70°C under reduced pressure (é.g.,
200 torr) using, for example, a Dean Stark moisture trap for from about 1.6 to about 2.4
hours, and more preferably 2 hours. The basic principles underlying the design of a Dean-
Stark moisture trap are well-known in the art and described in, for example, Dean, EW. &
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
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(1051 Afier the toluenesulfonylhydrazide (and any co-solvent) has been combined
with the ketone in the reactor, the mixture is prefera‘bly heated to a temperature of greater
than about 25°C, more preferably from about 40 to about 66°C, more preferably from
about 40 to about 55°C while being agitated (e.g., stirred), and even more preferably from
about 45 to about 50°C while being agitated (e.g., stirred). At this point, acid preferably is
added. The acid may be selected from a wide variety of acids, but preferably is a mineral
acid, with HCI being particularly preferred. In many embodiments, sufficient acid is
added to obtain a pH of less than 7, more preferably from about 2 to about 5, even more
preferably from about 2 to about 4, and still even more preferably about 3. Typically, at
least about 0.01 equivalent of acid (relative to moles of 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.
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reaction. If no solids precipitate upon the addition of the base, the mixture preferably is
seeded with a small amount (e.g., 50 mg) of the desired hydrazone.
[108] Following the base addition, the mixture preferably is agitated for 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
[110]) The hydrazone may next be reacted with a suitable optionally-substituted

benzoyl halide to form a protected pyrazole intermediate:
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enhance the rate S1%%®acti on, ar?p}%lfggtgdvator of the bejzdyl halide may be
included in the reactl on mxturb@m@hamll For examh@memut 0.1 nole
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example, THF or toluene.

[113] The amount of base preferably is from about 1.05 to about 1.68 mole
equivalents, and more preferably about 1.4 mole equivalents (based on moles of
hydrazone). The base may be, for example, LIHMDS, LDA, tBuOK, or triethylamine,
with triethylamine being particularly preferred.

[114] To enhance the rate of reaction, an activator of the benzoyl halide may be
included in the reaction mixture as well. For example, about 0.1 mole equivalents of 4-
N,N-dimethylaminopyridine (based on moles of hydrazone reagent) may be included,
particularly where the benzoyl halide is, for example, 4-chlorobenzoylchloride.

[115] The benzoyl halide (typically at room temperature) is preferably slowly
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).



until at |east about 98% of the hydrazone has been consuned. Typically, the
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al t er naflThe edsyltingtprodusbtl exix tuce is tieenqrrgieribly alievesl toToel ®abbmitempératusal t sol uti on
preferably does not exceed the saturation concentration at room
tenperature. A particularly advantageous salt solution is aqueous ammoni um

chloride. As with the walget &g%ﬁﬂ%g{},_p%%tm&mg salt solution and
organics are agitated for fromabout 0.5 to about 1 hour, and even nore

preferably #&3dut IosenéembedinRhtssé isprefartedito isolate thegmotgriedwethzols occur, and
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organi ¢ solvent. This pr ef erably is achieved, at least in part, by using an
ant i - sopaleimapurities §and any eithes impigtics sobibbaia wasen) eviater magbe adéedtothixed with a

fi | W] L ybi I.] ' di er ' hj. h
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The anti-solvent in_this instance ma¥ be, for exanple, a d - al cohol
pr ef er aBPgutiOsHhewspy Phase senstionis fgnjallowsd fo pecar.and de equseus lgeris a preheat ed

m xture f t a te r - preferably
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3.88 mole equivalents (based on moles of hydrazone), and even more preferably about

3.66 mole equivalents (based on moles of hydrazone)) can subsequently (or alternatively)
be added to the organic phase. The salt in the salt solution preferably does not exceed the
saturation concentration at room temperature. A particularly advantageous salt solution is
aqueous ammonium chloride. As with the water separation, the combined salt solution
and organics are agitated for from about 0.5 to about 1 hour, and even more preferably
about 0.5 hours. Phase separation is then allowed to occur, and the aqueous layer is
removed. The separation may be conducted at room temperature.

[118] Following phase separation to remove impurities, the protected pyrazole
intermediate preferably is precipitated out of the organic solvent. This preferably is
achieved, at least in part, by using an anti-solvent. An anti-solvent is a second solvent
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
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Protected Pyrgzole [1191 The praotected pyrazole internedi at ebfr eferably is
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about 2 to about 24 hours, and even more preferably for about 2 hours. The precipitate is
then preferably removed using, for example, filtration (with, for example, a 4 micron filter
cloth) or centrifugation. The solids 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™):



R" R t RDW Y kk ya 'eRX Ytizi Yz Y~Y3 Y protected de-protected
pyneol e p termediate inter nediate 11201 In sone, enbodi ne
hydrazone%(zrff%{))‘l@X l())ﬂ reaction product xture is used dlprcg(g'ﬁz;qo"l/q‘?gﬁsﬂe
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protected pyrazole is isolated as, for exanple, descrl bed in Section B-5. In
such instancés Re protected pyrazol e is preferably mxed with a sol vent
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embodi ments, for® exa‘?rpl e\ anount of solvent is about./2.5: 1 (m
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greater an 2 Oten, f exa them els distille 0 renove an
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solvent:grams protected pyrazole), and more preferably from about 2:1 to about 10:1 (ml |

solvent:grams protected pyrazole). In some preferred embodiments, for example, the

amount of solvent is about 2.5:1 (ml solvent:grams protected pyrazole).

B-6(A). Deprotection Using a Base

[121] In some embodiments, the protected pyrazole intermediate is de-protected
using basic conditions. In these embodiments, a base and water are slowly charged to a
reactor containing the protected pyrazole solution. The amount of base preferably is from
about 2 to about 10 mole equivalents, more preferably from about 4 to about 8 mole
equivalents, and even more preferably about 6.0 mole equivalents of base (based on moles
of protected pyrazole intermediate). The amount of water may vary widely, but preferably
is from about 1 to about 10 ml (more preferably from about 2 to about 6 ml, and even
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 s



WO 2004/ 087074 PCT/ US2004/ 009659 -36 present, either as a solvent remaining
fromthe ormng the protected pyrazole and/ orp t added
W%%M/@Zoﬂ ﬁqsﬁo&@o%ﬁ

subsequent to t reaction formng th?ﬁprot ected pyrazol r event,
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and an acid (preferably a mineral acid, and more preferably HCI) is added to the mixture

to decrease the pH to from about 11 to about 12. The mixture is then cooled to a
temperature of less than 20°C (more preferably less than 10°C, and more preferably no
greater than about 5°C), and then stirred while being maintained within that temperature
range.

[124] The resulting solids preferably are filtered, washed (preferably with water),
and dried. The drying may comprise, for example, heating the solids (e.g., 80°C at 29 in
Hg).

B-6(B). Deprotection Using An Acid
[125] In some embodiments, the protected pyrazole intermediate is de-protected
nsing 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
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preferably added, and the resulting mXture is agitated (e.g., stirred) for
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addi ti ore5P@. conpl ete, the mxture preferably is slowy heated to a
tenperature of greater than 25C, nmgre preferabl ﬁ/ to from about 65 to about
80C, and ever13br F'iloging ths dg-nreteghen (inciuding sy displacengntirsatiqeh theyr ef er abl y
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preferably added, and the resulting mixture is agitated (e.g., stirred) for from about 10 to

about 60 minutes, and more preferably about 20 minutes. The organics are then preferably
removed from the aqueous layer. In a preferred embodiment, from about 7 to about 9
mole equivalents, and more preferably about 8.2 mole equivalents, of base (based on
moles of protected pyrazole intermediate) are then slowly added to the mixture until the
pH is from about 11 to about 13, and more preferably about 12.6. The base may be, for
example, sodium acetate, potassium acetate, potassium hydroxide, and sodium hydroxide,
with sodium hydroxide being preferred. After base addition is complete, the mixture
preferably is slowly heated to a temperature of greater than 25°C, more preferably to from
about 65 to about 80°C, and even more preferably to about 75°C. The 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



hour s, even nore preferably fromabout 1.5 to about 2 hours, and sti II even
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cool ed to romabout OC to roomtenpggature (rmore pref el)rq%ﬁ]V? 03@3ut 2C)
over from about 2 to about 5 WD 20047687074 PCTI US2004/ 009659 -38 hours
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alterna &n@‘h ure of
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bonded oAy (SiSitana i basedspdutrpphar AEPRRATEHI OO B FOI™. SCH") i n
the net hyhheh@foRravbuf AREeNt (di scussed above in connection with the ketone
preparation). In other words, the one of Y, Y2, Y3, Y4, and Y5 that is |
desired to be =C(R4)- is preferably =C(SCH3)- (this is particularly

referred where t i R4 3] a e or oxide I n
Pnstances wher e su%%&sy ﬂ t?‘ﬁ%lé ?%fl% ?550{@%22" E?é(gﬁtﬁ(}e )o(lle pz otection
protocol is pRf ermdtemvfel RHere thPdeSRed Sbmpddehas AgomElyavddeiRE group using

a suitable reagent for attaching the desired R4 subst‘ltuent Thus, for

exanpl e subghisrant, Risioften prefaed tb@t theshrbon to bé bendsrto thedR nylbs@memrbe t he

L%t R B30 A B R BRSSP e
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R 'K SRtha!ttAl\g\(/ieszle(ci: tc? beAI —%CRJ‘) is preferably =C(SCH3)- (this is particularly preferred

where the desired R* substituent is an amine or oxide). In instances 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 examplé, 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:
HC
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triturated with acetonitr his trituration tends to advantageously cause
a pol ynibrqiection of therpiperidinyrerowmay sphssqesntly the agengmplidied avitrtaiflneroresticcs  of
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| east about 4:1 (m:grans), nore preferably fromabouyt 3:1 to about 8:1
(i : gr afis)de-protection protocols discussed above for protected pyrazole intermediates

generally.

B-6(D). Acetonitrile Trituration of the De-Protected Pyrazole

[129] In some embodiments, the de-protected pyrazole cake is preferably
triturated with acetonitrile. This trituration tends to advantageously cause a polymorph
transformation that improves the physical characteristics of the de-protected pyrazole
intermediate for downstream processes. In a preferred embodiment, acetonitrile is added
to the de-protected pyrazole solids in an amount such that the ratio of acetonitrile to solids
is at least about 4:1 (ml:grams), more preferably from about 3:1 to about 8:1 (ml:grams),
and even more preferably about 5:1 (ml:grams). The mixture is then preferably heated to
a temperature that is greater than 25°C, more preferably to at least about 75°C, even more
preferably to from about 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



and even nore preferably about 5:1 (m:granms). The mxture is then
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preferably to about 85C. This heating may optionally be conducted under a
vacuum The concentration of de-protected in the resulting cake preferably
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The de-protected pyrazole internediate is preferablyé reacted with a glycolic

aci d estasid esterte form the dgeirad N2 ydpexyaestdiy {éwiparidyDpyrezeleper i dyl ) pyr azol e:
HH NO R3Ai- NNHRCRSA1 NOO3B (\~CH 3Bril g 1j ~RR5 R3C/
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ot y
A\ 0. 20 - X OH
_ + _— . RAT
R iy v! '\/ G
R3C/ Y\s W2 OH R*C v, )2
YL‘YZ‘ YA\\YB
de-protected glycolic N-(2-hydroxyacetyl)-
pyrazole acid 5-(4-piperidylpyrazole
intermediate ester

[131) In a preferred embodiment, a solvate form of the N-(2-hydroxyacetyl)-5-(4~
piperidyl)pyrazole product is formed. This is especially preferable where the N-(2-
hydroxyacetyl)-5-(4-piperidyl)pyrazole is N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-(4-
pyrimidinyl)-3-(4-chlorophenyl)pyrazole. As discussed below, the 1-methyl-2-
pyrrolidinone (“N-methylpyrrolidinone” or “NMP”) solvate of N-(2-hydroxyacetyl)-5-(4-
piperidyl)-4-(4-pyrimidiny1)-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 Cy-Cs-alkyl glycolate (i.e., RC 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.



internmedi ate ester 11311 In a preferred enbodi nent, a sol vate form of the
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nmor e typypiedllyyfrah abewslt toabout 3% 3849 Wbbgh‘i)@bgiﬂlb)l of diaJItJJf(Omydﬁmja&mer(m e

typically at east bout 2 qyé-b wei soI tion of
N- ( 2- hy @FRsid é{b ¥ H?’r’fot??@%‘?’vent The solubility

g]; etE QrGab &F@%‘ﬁrﬁn l%{tﬁ: g%%dz%y wei wﬁpﬂlgﬁ}tﬁ%ﬁ% N %—Q%ﬂ?%%cégmé‘% ;J(r)ren o

about 0(4—pip3:nd’§al) plyrdadde(ib W-@hyghodyasetlyl)tS-Ghpipandylpde@-pyninsdinyl)-3-(4-
chlorophenyl)pyrazole). Other solvents that may be suitable include, for example,
xylenes. Suitable solvents hypothetically also may include dimethylsulfoxide (“DMSO”).
The preferred amount of solvent will vary from solvent to solvent. Typically, from about
1:1 to about 8:1 (mL of solvent:gram of de-protected pyrazole), more typically from about
2:1 to about 4:1 (mL:g), and even more typically from about 2:1 to about 3:1 (mL:g) of the
solvent are preferably present. Generally, the preferred solvent is NMP. Thus, the
remaining discussion will illustrate the invention using NMP as the solvent.

[134] The reaction may be conducted under standard peptide coupling conditions

as described in Schemes D-1 and D-2 and Example D-1 (Step 5) in PCT Publication No.
WO 00/31063. In generally more preferred embodiments, however, the reaction is
conducted in the presence of 1,8-diazabicyclo[5.4.0Jundec-7-ene (“DBU”) and/or 1,5-
diazabicyclo[4.3.0]non-5-ene, with 1,8-diazabicyclo[5.4.0Jundec-7-ene being particularly
preferred. It is hypothesized that N,N,N’N’-tetraethyl-N’-cyclohexylguanidine may
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heating conti nues o o
cooled to a temperature of no greater than about 80°C, more preferably to from about 20°C

to about 60°C, and even more preferably to about 25°C over a time period of at least about
30 minutes, more preferably from about 1 to about 2 hours, and even more preferably
about 1 hour. After this initial cooling period, the mixture is preferably cooled to a
temperature of less than 20°C, more preferably to from about O to about 5°C, and even
more preferably to about 0°C over a time period of at least about 15 minutes, more
preferably from about 30 to about 60 minutes, and even more preferably about 30 minutes.
This cooling is preferably continued for at least about 1 hour, more preferably from about
1 to about 2 hours, and even more preferably about 2 hours.

[137] In a particularly preferred embodiment, an anti-solvent is 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,



for at |east about 2 hours, and nore typically fromabout 2 to about 4
hours. In sone enbodinents, for exanple, the heating continues for from
about 2 WD zow08703+ hours, with a period of about 3 houPGI/BEIAHOYIEYti cul arly
preferred. In other enbodi ments, the-gBeferred heating tinme is about 4
hours. [136] In many preferred enbodinents, it is preferable to forma

sol vat e eyl biatbl méBaho10iseppgEilYdhbl, ButahoPieRe! 1-Bitaho ) YdardZd chanbl) JBUCH
i nstances, the mxture preferably is cooled to a tefnperature of no greater

t han absgmeggbodinagnis, sthenel isipagtiquisrlypsefermpd uvhilxoia othess hutenel ispaticalady even

nore pr Y- VeK, | eriad of ..at. | ea about 30

m nut es, %I?gé'pﬁ)gg?eég@g’l yorﬁrsag%ﬁ%(ggdf’co Lilt{{lg lgglo(:lj@ Ofoaﬁgiflp gv’enggrém \%gh nor e

pr ef er alprytectad pyrtazdle)) Ol sond dretiodimbrts (partiduddrlyCR®ohlegnvikee kietantitdodveit t ure i s
preferably cooled to a _tenperature of |ess than 20C, nore preferably to

f r om abstangl¢ e apeynt efantielveny isprefsmbly Hemrabeut-9:ltie 389&1{?3@@'69& a time

eriod : ' to about
B0 m nut B olyehPmR ot BRy, offlnfore BEALSER MGl 0 2T AL peit 1P
pr ef er alsbiveniograms degritectedpytazak). himihdr eintodiments(paetiquistyeinadolne f r om about
1 to abo . hours, and even nore preferably about hours. [1371 In a
part i culeetqoéu. ‘?‘E? WP?@ﬁ%ﬁ%Bﬂ?Wﬁ?ﬁ@ ?'Qﬁt%ﬁ]tithé&’f\?égfto iaéltla%’élﬁ?t {ﬁtﬂrF ra[bﬂé
M xture fign Q@éiﬂ@:lcﬁoiév%@;[ 3: ot opaﬂaﬁ-b&vérg{%&afnméhf;&@h fﬁ%ﬁ%{aﬂ%‘iﬁ motd'€

anti-solvent is adde o the mxture rong t Irs I'ng peri od,
part i culpeefesabht abont2:dr(thl off antisoventsgrare dé-prgectedpyrazole)rhe ant i - sol vent

f bl [ | | t d be, .f | ter., WO 2004/ 087074
PCT 11952004/ dE¥554n Some “mpdimenturers an aitirealvant S 00gh 15 5ooUbgdhol , but anol
(e. 9., loltidadh) fromibodt 1 & AsHH06 holmR, arkiAiBreFPREHHIR Mcut 18Ho0AMPhe | S

particularly preferred, while in others butanol is particularly preferred.
Pr ef er aisnixture thempagforablyoiszooled durhry gverifporn about 15 miutes-tg ebowidthagrams de-

pr ot ect razol.e) .. | one di ment s arti cularl y. I n.soneouhere the
et < solney pRESa gl S RERERE R AERbReR BT RO 0 L PR EERY  om
about 0.pgeférably R abord:Olto(dbbou0l°C),aml imdMthiten bt thatfEpéatiedbefbmd
pyrazole), and nore preferably about 0.22:1 (m of anti- solvent:grans

de- pr ot épeid i9yabaulehours.rndimene peefbreblyabavis2 hest i cul arly in sone
enbodi ment s ie fﬂ%ﬁﬁﬂ{ih&?@ﬁégﬁé %ﬂgﬁ gb\lj? g&f’é%?éd)\]{ia,tfﬁfe_ f O(}ig,tﬁl z&t ! - sol vent

I's preferabl rom-abou of ’ant | vent: grans

de- pr ot gefithdfopykanpleed miaod fiRE eloth)loe tantahigitianautshad 4t 1648t onte
anti - sol vent :@%r ans de-protected pyrazole). [138] In sonme enbodi ments where

an ant i -@wisrably 2ituney) yeth a soluent §o 2+ NYLE of etbgaceiatR) dneior anti-sphvemorid 1 to
about 6 DU §he IR GikP bRIFERAR bnABRYE 1ehst Bt 959 fby weight), more

preferably at least about 98% (by weight), and even more preferably at least about 99% by

weight solvate. The amount of NMP to N-(2-hydroxyacetyl)-5-(4-piperidyl)pyrazole in
the solvate is typically from less than about 200 ppm (or 0.02% (by weight)) to about a
molar ratio of about 1:1 (particularly where the solvate is an NMP solvate).

[140] In many preferred embodiments where the N-(2-hydroxyacetyl)-5-(4-
piperidyl) pyrazole is N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-
chlorophenyl)pyrazole, the NMP solvate is isolated and then converted to Form I
crystalline N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-
chlorophenyl)pyrazole.

[141}) In a particularly preferred embodiment, the solvate is charged to 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



m xture then preferably is cooled further over from about 15 m nutes to
about 5 h preferably about 30 mnutes) to a tenperature of from
about -5 %QB&{)R%%OC (nore preferabld% to fromabout OF& ﬁ%ﬁﬂooﬁ@?, and
mai nt ai ned at that tenperature for fr about 1 to about 24 hours, and nore
preferagilﬁ/ about 2 hours. [1391 The resulting solids are preferably

col | ect etf:Vtasaboub?:1embsgivent: gfami\H\éPstate(smlds),, mmrpreﬁcmbm Erpmdahw’cl(bh filter

cl ot h) t t t ti ) with a

sol vent 0‘% é‘sg&,ikﬁﬁp%r‘*g’?%@@cieﬁ 5‘?1 ?tegﬂ@(}%’r e[ve éle bo'ﬂitrrgeid The

resul ti ngnlcakentgramhaxeip solm@ﬁcﬂid@)? M ad @8t tﬁh@bﬁlv&ﬁ%r&ﬂhbb@ﬂ @0t nore

preferably at |east about 98% ( ht), and even nore preferably at |east
Feterabio O

about 99RPBY0-4gaRiyRlentspangdemare pr Am abouii/p2 teabout 0.09 equivalents, of

From | coeb Py Baebnolst B @by B TS R b 8 Lo o
of aboutchhrgbd(t@dfetrewdnar]‘hepvesmee bhmlmhanadxﬁomﬁ oaDHw\RnaQtd/@d,@ar [1401 In
many preferriéj gnbodl ments where, the N-(2-hydraoxyacetyl)-5-(4- plggerl dyl)

pyr azol EXAEIPIE: BOVAUALLRYS, éémﬂquymg(w&lﬁaglw%e)mn{lw prgFantinithg ypuxtuze. ( 4-
chl orophenyl )[E)Arzl azﬂ&@sol&ﬁ&s%ﬁﬁ&ﬁﬁ% FrefstabiF9d AlaRh B defBERGOBY Slchef €O

Form | cryst
N- ( 2- hydhan(%iﬂeh;olr@ prefdrdblyitp et lealst Ia})eut -509€ paveh maate pydigraBly(td from about 50
1411 In rticularl referred d| nment, the

chl or ophen Lazol e. e
sol vat e P?%‘%f%g Pl even mose pr yéo U ’Iﬁ@%gﬁxﬂg lsgﬁ%fﬁrgg %ol vent may
be, for &nafpddEror ¥AERK 1 %W%o&?%f@faﬁl ﬁ'@&l'&ﬁ&i’dl hoﬁ%@%&ﬂﬂhoﬁ*scgﬁt?étﬂl and/ or

et hanol, and Is preferably ‘etha (particularly where etha
anti - sol aﬁenmcudpwemldytaheutsfbhmas eAﬂihmgerppiwantsglamﬁiumdghat IPoarf & abl y, f rom

o vent ISR MG Rl Rt rettoyers plbendldi e IERD B SO EOM (o about

8:1 (M ®plyeRiPERAtHNRIme N Bydokistelyl)- WP@SﬁGY tﬁepﬁgflﬂg%{yjd-(@bout 9:1
| S \

(m solvent:gram NVWP Solvate solids). In ad from about
0.01 to chémonlneml)nyn@q@c,véplelmts hawel fmdéhqiraédlénoaﬂmﬂatfmg)mauw@n bg. 12 to about

0. 09 eqU|vaIent n ol es of
N ( 2- hy(ﬁ gwg%eec{ufllfcjr Cg’t?lﬂmﬁ(ar?é‘f?rﬂf’smcﬁyrazol e) may optionally be charged to
the reactor. [Thg W&Rﬁﬁﬁgtlfbfhehﬁhg tﬁéfﬁahiu@rﬂiélﬂéfab@j isleBbleti@h d $etherbi@re 401

exanpl e, advant ageous for saponifying any bis- g ycol ate |npur|té%present I n

the m xt1@$5ethaI[ 308}, mpe prederobly dp Somyehout At elaus 397Ce frad guenympze preferay t o a
e o AU R BB s 65 B,
pr ef er abioyabbmt Sflqrfdrspand Then thedd preferatly pbaftSrilaksy Afterward, the solids are

collected using, for example, filtration (preferably with a 4 micron filter cloth) or

centrifugation. The cake is then preferably washed (preferably in a displacement wash) at

least once (and more preferably at least twice) with a polar solvent (preferably the solvent

used during the reflux), and then dried. The cake preferably contains less than about 500

ppm of NMP, more preferably less than 300 ppm of NMP, and even more preferably less

than 250 ppm of NMP.

C. Tautomeric Forms of the Compounds of this Invention
[144] The present invention also is directed to the tautomeric forms of
compounds of Formula (T). As illustrated below, the pyrazoles of Formulas (A) and (B)
are magnetically and structurally equivalent because of the prototropic tautomeric nature
of the hydrogen:




continued for at least 1 hour, nore preferably fromabout 1 hour to about 5

hours, an | ven nore preferably about 4 hours. Although | icants
have founqu%dg'!t”bﬁmﬁ“our is typically sufficient (parti cul’%T/szoa‘@&Ew ux

where ethanol is the solvent) to convéPt” the solvate to Form 1 crystalline
N (2- hydr oxyacet yl )-5-(4-piperidyl)-4-(4-pyrimdinyl)-3-(4-
chl or ophenyl ) py 3 + Applicants have found that adéttiop heati ng may
often be advarfageafls for obtaining a purer product. /] 143\ Follow ng the
heating, th faf abl y d=s—ceooled-+6-a tal | @ss than
30C, noretprefer y to ffom about 0 to about 3 , and n nDrB-preferany
to about 15C over [a tinme period of at |east about | hour} nore preferably
fromabout 1.5 tggabout 5 hours, and even nore preferably about 3 hours.
Afterward, the soRids are collected usi ng, for exanpleRfiltration
(preferably with @94 mcron filter cloth) or centrifuggkion. The cake is
then preferably Aﬁ hed (preferably in a displacenent wa 3 at | east once
(and nore preferably at least twice) with a polar solvent (preferably the
solvent wused during the reflux), and then dried. The cake preferably

cont ai ns | essDt fampawedstof 4go Invgiyiarollaving Onasr Mereetsumutgtye Cadbeong han 300 ppm

Forms of “the WporsrRreit FhRRqh ASF Forabr e s GrBoRRE o Eolhiie el BGRbOr o <
di r ect ecbrtmgort eyrhmetrivnearbonsf Mrigkn®in tocihoposkiltal afthé-at thak ehosé pyradsles of

I 11 ust raged bel qw, the pyrazoles of Fornulas (A) and (B) are nagnetically
and st r JBF Bressityneation APEAE aHERaeEs carbonptoms Bay eXshindIdiGTEREHS:.c nature  of

t he hydr : : - . | 4Z RC
Ra s e MR SR R DERG e Rk conflmdeer MR Ie R ¢ o
Mor e As yafitis invenGan.bhse et Hjcalldh@presar tinvention inchuniea ksatioarges,i ses conpounds
of Forw4ia érlémhavi ng one.  or m)(]Ee as%gmretri C cair bons. It is known to those
ski | | ed Ji#Sterpmers; rapergc mixhues. gd gther waxtgres thegeoiyr esent i nvention havi ng
asymmetric carbon atons nmay exist in diastereoneric, racemc, or optically

active forms. Al of these forns are contenplated within the scope of this
i nvention. Mre specifi cildafts of the Gargments ofthsarivemionncl udes enanti onmers,

[146) The compounds of this invention may be used in the form of salts derived
from inorganic or organic acids. Depending on the particular compound (and/or its
crystalline structure), a salt of the compound may be advantageous due to one or more of
the salt’s physical properties, such as enhanced pharmaceutical stability in differing
temperatures and humidities, or a desirable solubility in water or oil. In some instances, a
salt of a compound also may be used as an aid in the isolation, purification, and/or
resolution of the compound.

(1471 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, heterocyclyl, carboxyic, and sulfonic



di astereones, racem c m xtures, and other m xtures thereof. E. Salts of the
Compounds._of this Invention [146) The conpounds of thisA i ybe used
in the fBORBY08%Mt s derived fromi nzgé gani ¢ or organi cﬁ)dﬁ%@‘t/@g%gﬁdi ng on
the particular conpound (and/or its "Ctfystalline structure), a salt of the
conpound may be advantageous due to one or nore of the salt's physical

pr oper t Fka8ses 8fierganis asithafpeeifip suamplenof suitableorganic aaigs inglude peatateng

! . bt Lty O
sone | pifistoRRtd ¢d, ciShioflie uERHE ANIAE ARl Al faliee?) - 11
| sol at i omajatquartdriccrid, @itraterdéodbate,r ghsculrotiate) inAdéaté, Faemanitm pyniate] dspéitatdher e a

salt is intend d to be admnistered to a patient )éas opposed to, for

exanpl eBlUiRER3e Q5EEeAte.AnEKaniHC oeid, Besylie.siqayate.isalicale: DBy &HOEYREZgaless

phar mac ' - t LBSEREt i ncl ude
salts CW?%% gg?‘htﬁ gﬁ#egrg%ﬁgrﬂfgﬁa%%@‘ a l&gg'{létélsl angateggbgsf%gggﬁi tion salts
of fr eebeazenssutfonite geanbatbamte, tclugendfombte, 2Agdeoxyaibhsesul fppateadufanilatey be

pr epar ed copventi opal neans w. onmpound of this invention by

react i nﬁycq‘%/}%ﬁxy Rpfutionatealgepe 6‘6154%}? QrYRtyHe %%@»eg"‘bﬂcf%atph%aﬁ%ﬁﬁ%ﬁd. (1481
Phar macgubheadibz I edc afstidra e conpounds of this

i nvent i onbna’?/é ea%?ggsgfrfgg’ ﬁt%%eg?\ | ngggg’m@gﬁﬁggégﬁ?’c aci d. Exanpl es of

sui t abl eyclopentapapropiamais sodevylsulfate hglgicabeptanoate, gligealominsphrte, hamish)fate,

hydr oi opi nitric, carbonj.c sul fyric,..and phosphoric acid.. Suitable

or gani pHggﬂ??%eg&ﬁ’é@é’laf%nﬁcﬂh?%ﬁ& 1 E‘ﬂ‘a)ee)?g%? & OxﬁI%FepRanfrIcl??e’ §L% i phatii c,

ar onat i gersgifab,| ﬁﬁﬁédzg;ro?i%h%ﬂﬁ&’ﬁ{ey bivalafd, BASYaRatedfddylate) bfMintde¥AoafD4/ 087074
PCTNS2004/ 009659 - cl asses of organic acids. Specific exanples of

sui t abl e or giidflc Rbrusacenitallyeceepiatae base additionsaltvelcbe sompoynsis of this

pr opi on -SU at | ycol at e,.. gl yconat di gl uconate,. | . mal at e,
Parbar | INEnigHEhOR, fr Reptie, Beuic BT Rant Pl MRR R il o7 Loace,
aspar t ailudegiikHliofBiab(ecrOGNEY 8418, alRalide cafth imh&talqgtalp MBS¥ks add ofilepar at e,
salicyl ate, p-hydroxybenzoate, phenyl acetate, nandel ate, enbonate.

( panpat eyysiglegisalrcsentelln matal salih atush saltonay be mage Aoahalyulinypgaicium,

pant ot h , eNes .2- | e,

cycl ohegi1 ylam lr?%gl{lj ] onﬁ%E%SQ% g%c}léma%rﬂfdﬂé %i&%ﬁ%@%@%@%@%ﬁ@aa ar at e,
gal act ufionffeftiary agiinatadd qahiginant fminbisalts, kwdheas thomsth@hide, diathyhaiing e, ‘
canphorsul fopate, _cycl gpent anepropi onate, dodecyl sul fate, glycgheptanoate,
gl ycer ophspivsieylethylenedipmineschloroprcaiisasholing «digthanglaming, ethyiepedignine,

2- napht ¢ 3 I l; : I ,

3- phony Faeian: 03h ey R A, BTGk, ERARRke o Bhpl aflRmey be
undecanqaiternized with agents such as lower alkyl (C,-Cs) halides (e.g., methyl, ethyl, propyl,

2

and butyl chlorides, bromides, and iodides), dialkyl sulfates (e.g., dimethyl, diethyl,
dibuytl, and diamyl sulfates), long chain halides (e.g., decyl, lauryl, myristyl, and stearyl
chlorides, bromides, and iodides), arylalkyl halides (e.g., benzyl and phenethyl bromides),
and others.

[150] Particularly preferred salts of the compounds of this invention include
hydrochloric acid (HCI) salts, trifluoroacetate (CF;COOH or “TFA”) salts, mesylate salts,
and tosylate salts.

F. Embodiments

[151] The following embodiments of this invention, are intended for purposes of
illustration only. This invention, therefore, is not limited to the embodiments described,

and may be variously modified.



[ 1491 Pharmaceutical | y-acceptabl e base addition salts of the conpounds of

this inv ] i ude, for exanple, netallic salts and organic salts.

Pr ef erredwrge%og?/f)éi@%sal ts include al k%gi netal (group | BCHYUPIL400963R;) i ne

earth nmetal (group Ila) salts, and offfer physi ol ogi cal acceptabl e netal

sal ts. salts_may be made from al um num calcium_ [|ithium nmagnesium

pot assi iﬁﬂs odi Embog‘ﬁ%lmi e %Plaé’r QaepeiPr raling esubaitutediyaaste, gdaomey om

tertiar ' : ' . 1ne.

i et hyl S iBSERA pHaLR, O VIC e SR hRd SUEMES LURIR PR | e

di et hanol ami rikg substitptesisdazoie ceresporellin sirmgues Fethylaghucan ne) , and

procai ne. Basic nitrogen-cqntaining groups may be quaternized with agents

such as lower alkyl (Cl-@&) halides (e.g., nethyl, ethyl, propyl, and butyl

chlorides, brom des, ang | ey, sul fates (e.g., dinethyl,

di ethyl, dibuytl, and/di am Ates) ang chain halides (e.g., decyl,

lauryl, nyristyl, apdss{ear For i proyrdesgpgand i odi des), aryl al kyl

hal i des (e.g., benz% andls br omdes) and ot hers. 11501

Particularly preferred satts ofsske conpoundsOof this invention include

hydrochl oric acid (HCl) sal ts,Ytrif uoroacetate (CF3COOH or "TFA") salts,

nesyl ate salts, and tosylate | t s> F. Enbodi nents [1511 The foll ow ng

embodi nents of this invention, amgd intended for pur pgpesndf illustration

only. This invention, therefore, is not |limted to the enbodi ments

described, 4PRIPTRESSSISEMPEISERPSIBINIRE @R fjoainecyigiexpithy A artyydaidecImd)S2004/ 009659

-47 [152] E i I | substituted pyrazole, a
giese@g%c&atg%pggfpogd%oﬁ%g@&réfaF(@ﬁe{'@fﬁ

taut omer  of stitu pyrazole, or a's ‘the substituted pyrazole

or tautoner, wherein: the subgtTtyted Lyrazole corresponds in structure to
Fonnula (I): R3A N ga3B~ 1 Y4~ 2 (1); and the process conprises
conbi ning an isoni pecotate w anfydride - and the isonipecotate
corresponds in structure to Formul a (\f%‘) :li 8\’I)anr21

the anhydride corresponds in structure to Formula (V):
0 0

R5 v/lko/lk
R* is alkyl; and

R¥*, RB, and R 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, Y2, Y, Y* and Y is =C(R*-; and
one of Y?, Y2, Y3, Y*, and Y’ is =N-; and
three of Y, Y2, Y3, 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,



/[~ 0O HN, )-~~/ O-RA (VI); and the anhydride corresponds in structure to

Formul a A RS (V); and RAis alkyl; and R3A C are
[ ndependevy%Fy J(% tted fromthe group consisting of Hﬁ@gﬁ()%gﬁ%ﬂ gen,
hydr oxy, cyano, am no, aI kyl , am nodl'kyl, nonoal kyl anvno di al kyl am no,

al koxy, and al koxyal kyl , V\,herel n: any carbon of the alk am noal kyl ,
nonoal kprkaeyelylsulfpmyly t@rﬁpyrdylthlm mycyccbyls@ﬁnﬂqupmyclw ulfcmeu ly is

Subet | R 3o Rl e AR HELEELUARERIRIL Ly sglct od Trom the
and Y5 heters&(cRAdlkoxgnechin@ragnindalkyl, al¥glamiido, aHéénylaﬁﬂndfam}&] Mmingnd three of

Y', Y2, Y3, Y4, and _Y5 are |ndependentl selected fromthe group consisting
C( HyErbogyelylaguno éﬁ&r?%b] ampino, sminocapery, plkewy. ehoxyrlkyb consi sting of

hydr_og c llgégﬂg ' o al kyl ,

car box%ﬂ‘?@@ﬁgﬁ&l 89115 Xlar{%/ﬂl Qllkf)@%ﬁ%?oa@&}; aI kyl car bonyI
car bocyaaﬂ;dcyclgrwxlyombcﬂx};u laadtémbyclylakjambmiyy lalitdkgearbonydaninecycl yl oxy,

car bocy carboc | oxya | , .carbocyclylthio,

car bocy‘gﬂ‘ ygaq oFYRlylatigg, 5 2& a%@smamm@l@@yh aggnosulfonyl,

car bocy. Ifl% ul finyl,
het er oc@k’pglﬁ fonyl’ A’m&;@%%%xg %ﬂlifngﬂg % carbocycly n%f het e%locycl yl,
het er oWlmhmmudylamlao,madmcgblyla}kﬂamlﬂmea]kyhuym&ksdamtwylkylammo am noal kyl ,

net or ocyENpPER ROVISE Jetsrarih phaik e, BByl B8y oxyal ky!

al kOXY%akBGc?@Py&%ylﬁét&%E%l@]m&%béro@hiﬁ&i@(&@éﬁ iflcylandids pocycl yl oxycar bonyl

het er ocycl yl oxycar bon | koxycar bonyl’am no al koxycar’bocycl yl ami no,
al koxycdk@mynbby}rlheﬂcwcaﬂlwhoun@,rﬁllnyimimwbonﬂmlmmbbDMmo hydrazinyl,

:: tg: Zﬁ%@g é{ , g?%’(‘j%%?ﬂ?%wg%eﬁgxyél ?;nl g%aln(lgg: ?;nl 2?:1 noal kyl am no,

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 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.

Embodiment 2 can be a process according to Embodiment 1, wherein:

R>* s selected from the group consisting of alkyl, aryl, and heteroaryl; 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.



al I cyl heterocycl yl am no, heterocyclyl al kyl am no,

al kyl het ef.oc | cyl am no, carbocycl yl al kyl het erocycl yl am no

het erocycf‘& %’g‘i/@ﬂ%ycl yl al kyl ami no, al koxycar bonyl het er%i@%z)??%qﬁ’%,

al kyl am nocar bonyl , al kyl car bonyl ani n8? -hydrazi nyl , al kyl hydrazi nyl, and

car bocycl yl hydrazi nyl, wherein: any substitutable nmenber of such group
optionally is substituted with one or nore substituents independently

sel ecte om the.group, consisting of alkyl, alkenyl, hydroxy, dal ogen,
haoal kyﬂ}ggl kongnbﬁg%%i ko‘if’?,belgé{rg‘,’ess é?ﬁoﬁ%,}ggmgﬁ“’g?déf%gz WQ‘FTQ Rufs onyl
al kyl sulefiypyl , al kyl t hi o, al koxyal kyl, carbocyclyl oxy, heterocyclyl, and

het erocycl yl al koxy; and R5' is selected fromthe group consisting of RSA and
-O-R5B; and RSA is selected fromthe group consisting of hydrogen,

opti onal substj tuted Kyl optional | y-substituted aryl.. ands .
ogt i onald%{ls ubs?lﬂtoﬂfhé%mﬁétc é‘? Ba? ngceﬁn%?cﬂ)é@g tgﬁé’él?cé%‘[“gﬂt ’)régir?ﬁ'ﬂ gs df oup
consi st iphgnydf optional ly-substituted al kyl (except for unsubstituted

tert-butyl), optionally-substituted al kenyl, optionally-substituted aryl,
optionally-substituted arylal kyl, optionally-substituted heteroaryl, and

ti | bst i kv : ; ' .
P Cor di 35, ° BB bl B b ROR placBlscord AR MmEp CE httfeifl B 0005
consi sting ofR’ds k9/RBaamdl , and heteroaryl; and RSB is selected fromthe

group consi stispg of al kyl (except for tert-butyl), alkenyl, aryl,

arylal kyl, h sgﬂ%%ﬁl‘iﬁff?d %m%wewba@%%mﬁﬂf .lsoméb]mé#mﬂ%r@ﬂlyh péawlbe a
process ,a§6 hng to Enbodi nent 1, wherein RS is nmethyl. WO 2004/ 087074
PCT/ US200410 59 -49 [153] Enbodi ment 4 can be a process according to
Enbodi ment 1, wherein R5' is ethyl. [154] Enbodinent 5 can be a process

accor di o Enpodi nent 1, erein RS' is. phenyl. [155] Enbaqdinpent 6 can be
a proc eggéccopgﬁamnﬁiﬁ%m?%mocﬁs %ﬁ%ngiﬁt_oeé]ré@q%wmol]_, I-‘?’%B'“_rﬂ“, dhd R5B i s
sel ect e@ﬂ{yq.om the group consisting of isobutyl, trichloroethyl, allyl,

phenyl, and benzyl. [156] Enbodi ment 7 can be a process according to
Enbodi nent 1, wherein RA IS

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

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

/
Cl N.
[ Y o
o)
- P
< J
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):

0 0
M
R 0—R* (y11), and

the process comprises combining an isonipecotate with an anhydride, and

the isonipecotate corresponds in structure to Formula (VI):

o)
)~
O—RA (VI); and



ethyl. [157] Enbodi nent 8 can be a process according to Enbodi nent 7,
wherein t ituted pyrazole corresponds in structure to the follow ng
f or mul a: \?QZO@ME%% N)f,,~OH ON [156] Enbodi nent QPEérﬂlsﬁ%("‘é{’O?er%cess for
malting a nitrogen-protected isonipetttate, wherein: the nitrogen-protected
i soni pecotate corresponds in structure to Formula (MII): OOR5 -N~"r--- RA
(VI1), and t the ashpdadscastesponds s steustiie to Fornada (¥pni pecotate with an
anhydride, and the isonipecotatg corgesponds in structure to Formula (VI):
W)40-RA (VI); and WD 2004/ 087074 PCT//E&ZOOM 009659 -50 the anhydride _
corresponds in structure to EQL .+ O0'x015" "' 5 ROR(V), and
RAis alkyl; and R5' is selefed ffbmtHRe @fpand consisting of RSA and
-OR5"; and BRA i sel ected fromthe group consisting of hydrogen,
Bodt ik @ad

optional ly-s ! al kyl, optionally-substituted aryl, and
optional | y- spP'sk kélbdted 881 e @Rupl condifich Pandebertednd rom the group
consi sting of .pptional | y-substituted al'kyl (except for unsubstituted

tert-butyl), Ropisisshestadytom Bt groun eensisting o hydrogen, onaenallysybstithtedeiylar y| |
optionally- stituted anyl al Kyl pt b onal l.y-substituted heteroaryl, and
option a%’?tzqnag g %é%%t#'ﬁﬁcg arytli’eatngrogéP@*@F@Ft}tu{w}i‘e&muﬂ’ ah
RB 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.

[157] Embodiment 10 can be a process according to Embodiment 9, wherein R> is
methyl.

[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:

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

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

O

—pA
R™ (vID); and
R* is alkyl; and
R¥ is selected from the group consisting of R** and -O-R’; and



[157] Enbodi ment 10 can be a process according to Enbodi nent 9, wherein R5

rreth 2([0%@]0 nmbodi nent 11 can be a process accordj ngmto Enbaodi nent 9,
vvherel n PRy 1 [ 159] Enbodi nent 12 can be a procgg ﬁ%:oé’éﬂ]??ﬁ?g to
Enbodi msnt 11 wher el n the ni trogerr-5d "ot ect ed i soni pecotate corresponds in
structure to 5the following formula: CH3 H3C O0--~ [160] Enbodi nent 13 can
be a nit rogeRI s etlegded froimstba igpeiporoasietingwidrydrogen, opta)nlally-lsolgﬁlmtpd elkglct ed

~

| ~ | RA RS
(v SRR SRHERRORSE ahf oBoMRy ufirb el BeiFtoairl #d Ui oup cons! st g of
RSA and - O- A ek 0RO LA TnBTH SN AR el epohoct o0

fromthe gboup consi sting of hydrogen, Ftlonally substitute
Y

opt i onaliisyesiiied t%bleful),a@gnonalémuhsptut@md myl,swb@nalﬂy;s@wtlh@@cbwhr yI and R5B
l e | | d al k |
S B A RN R S SO M

opt i onadubytitatel $ietekatir@ldikat.yl , optional | y-substituted aryl al kyl,

optional |l y-substituted het eroaryl , and optionally- substituted

het eroaryl al kyl . [161] Enbodi ment 14 can be a nitrogen-protected

isonip te r t - [1621

Embod mea) 15 Eoistpithal fean BN ordctero (R IR0 Bty 11

Enbodi rﬁnbod]iﬁl,enw\lﬁammereuRRAlssthlyEt hyl . 1163] Enbodi ment 16 can be
a_nitrogen-protected isonipecotate according to Enbodi nent 15, wherein the
ni trogen-protected i soni pecotate corresponds in structure to the follow ng

for mul q65 O C'E%boh'ﬁﬁ%r@"ls[c%ﬁ% abPGth e Becttd idoRthebbtaft REHEST OF Making a

substituted pyrazole, a tautoner
Embodiment 13, wherein R” is methyl.

[1163) Embodiment 16 can be a nitrogen-protected isonipecotate according to

Embodiment 15, wherein the nitrogen-protected isonipecotate corresponds in structure to

the following formula:
O
N CH;
[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):

(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):



‘of the substituted pyrazole, or a salt of the substituted pyrazole or

t aut oner, .0 the substituted pyrazol e corresponds_i to

For mul a (‘ivw%@?%”& N--NH R3B N~pfl _3C Y5 Iloll Vi 14PEL}(‘fS%§‘H@h§J5$form ng
a reaction mxture by a process corrpF? rng introducing a nitrogen- protected
| soni pecotate and a nethyl heteroaryl [nto a reactor; and the

ni trogen-protected isonipecot ponds in structure to Fornmula (VII1):
WO 2004/ 087074 PCT/ US2004R5 RS 1MW\ j-~( // ~\(RA (M11); and the
nmet hyl heteroaryl corresponds \ I@«%@Hjla (IrX): CH3 s" i 12
-Y-1 QX); and RA is alkyl; and R3A, B, a are independently sel ected
from t he gr othe methyl Ixtémgrybeorréspdndearnsiruttatedg dormhladfX¥xy, cyano, ami no,

al kyl , am noal kyl, rnonoal kyl am no, ﬁgi al kyl am no, al koxy, and al koxyal kyl ,
wherein: any carbon of the al kyl, Pnoal kyl , nonoal kyl am no, di al kyl am no,
al koxy, or allcoxyal kyl optional |[)2Ns,substituted with one or nore
substituents independently sel ected gromthe group consisting of hal ogen,
hydroxy, and cyano; and one of g Yg?2 Y3, Y4, and Y5 is =C(R)-; and one of
Y', Y2, Y3, Y4, and Y5 is =N arﬁy% hr geQphndrl, YZ, Y3, Y4, and Y5 are

i ndependently ,selected fromthe grou consi sting of = - and =N-; and
P RASS alkyl: and group J <

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 Y, Y2, Y3, Y*, and Y® is =C(R%-; and

one of Y', Y%, ¥°, Y*, and Y° is =N-; and

three of Yl, YZ, Y, Y4, 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,



R4 is selected fromthe group consisting of hydrogen, hal ogen, cyano,

hydr oxy, “Rﬂ rboxy, nitro, alkyl, carboxyal kyl, alﬁcyll i
al kyl sul fny ,"9‘!5{?‘1<7§?’su| fonyl, allcylcarbonyl, carbocycl yl f@%"@‘é@?@yl al kyl ,
car bocycl yl al kenyl , carbocycl yl oxy, ‘éérbocyclylalkoxy, car bocycl yl oxyal kyl ,

carbocycl yl thi o, carbocyclylsulfinyl, carbocyclylsulfonyl,
het er oc faibprydylalkythsteseeyelpdamingy heterepyclylheterrcyelyltalkylemioony | |

Pt or ooy P ea bt 1, BT it BB G abo b NG TIR ARl i drim
al keny| atkyitodradingl atidesattiveyclylhydbeit wheagthno, het erocycl yl am no,

am nocar bonyl , al koxy, al koxyal kyl, al kenyl oxyal kyl , al koxyal kyl am no,
al kyl ani noal koxy, al ko>aR¥ skbdiuteble meanbss of sudy BRyr-eptiwally is substituted

het er ocycl yl oxycar‘f}?py e Oﬁhg‘%w&q{&é}@/@ﬁ%ﬁ%&%ﬁﬁﬁ?@ﬁ%@?ﬁ:é/goxﬂ’ am no,

al koxycar bocycl yl al I cyl'am no, am nosu
al kyl sul f onyl ani nepnsibtkofallikydxalkeryiihydedxgphsloganyhaloalklyy lakokpo,

al kyl am noal kyl am_np, . car bocycl yl al kyl am no, _al kyl am npal kyl am noal kyl anm no,
al kyl het er ocycl yl M%&OXM&%Q’@E%}E?Wé?»W%aHWIS 0@1 H&YLﬁ“ﬁ:‘V&I yl al kyl ami no,
WO 20041087074 PCTy 418994 arBo 108E Yede¥d lagt er ocycl yl am no,

het erocycl yl het erocyc yl’allﬁy?ag‘?lﬁg, ?fc%x éa{rg egrﬁ}:ﬁg’t e?ocycl yl am no,

al kyl am nocar bony lheteadpdyglytdkdronphdni no, hydrazi nyl, al kyl hydrazinyl, and
car bocycl yl hydr.azinyl , wherein: an ubstitutabl e memer of such group
optional ly i gﬂggﬁhgﬁ?-gaotegar{grgrgyg(ogper ’ete’éf'&’b@ﬁ?’ﬂ?g?ﬂogyﬁndependent ly
selected fromthe group consisting of alkyl, alkenyl, hydroxy, hal ogen,

hal oal kyl, al koxy, hal oal koxy, keto, ami no, nitro, cyano, alkylsulfonyl,

al kyl sull16S}y| , Embrdiment &8 can kox pricksslaccardinigdo nihddiment IHewbewsoytheyl , and
het er ocycl ¥l al koxy:. an IS itr - pLOt eCt | rou ot her . th

Cort- burgiobed ey Re Tuibalr Mot oG Befie AR AR RILBniEhstdi g ¢ o
Enbodi niggdhipkéotattd 1Rk @éddtddne reaction mxture is heated to greater than about
25C before 98% of the nitrogen-protected isonipecotate has reacted. [166]
Enbodi ment 19 can be a process according to Enbodi ment 17, wherein RA s

onor oi ni8 ", CEAPORR £ okl RPisRel iR MR e g TR Ry [ s,

opt i onalethy.

[167] Embodiment 20 can be a process according to Embodiment 17, wherein:

R’ is selected from the group consisting of -C(0)-R*4, —C(O)-O—RSB, optionally-
substituted allyl, optionally-substituted arylmethyl, and optionally-substituted
heteroarylmethyl; and

R is selected from the group consisting of hydrogen, optionally-substituted alkyl,
optionally-subystituted 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.

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



substituted allyl, optionally-substituted aryl nethyl, and

opti onal |- ituted heteroarylnethyl; and RSA is selected fromthe group
consi st r%ogw%/@%%gen, optional ly-substituted al kyl, LST}U%ZOM 009659
optionally-substituted aryl, and opt‘is&ﬁal | y-substituted heteroaryl; and R5B
is selected f,,omthe é,)r oup consisting of optionally-substituted al kyl

(except for Rursadeeted Grosdthe grauptnengisting efdnidoogen) sikyly bl andtheteredrileny | |
optiongllyy-substituted aryl, optionally-substituted arylalkyl,
optionally-substituted heteroaryl, and optionally- substituted

het er oar yI al R3}is s¢id@8&] frbabdigramptcodistimiohakyl (BXRPERS taEbatyD)] dllertyo,

Enbodi nent 20, wherein: R5 is selected fromthe group consisting of

- ¢( O) - (K5 Arylalkyly heterogry}y ansihetaroarylatkvhet er oaryl et hyl ; and L WO 2004/ 087074
PCT/ US2004/ 009659 -54 RSA is selected fromthe group consisting of

hydr ogen, al kyl, aryl, and heteroaryl; and RSB is selected fromthe group
consi stil6g] of &nkddirhextptanbera presess fusbyding toalibodiment 20, Whereifiy| al Kyl ,

het er oar yl ,Oﬁ\pd ggéerggr l.al kyl . 11691 Enbodi nent 22 can be a process
accordi ng t NESpEEP BNt 288, wherein: R5 is -C(O-R5A, and R 5A i s methyl .
[ 170] Emodiﬁmgn%ﬁl&qan be a process according to Enbodi nent 20, wherein:
RS is -C(O-R5A and RSA is ethyl. [171] Enbodi nent 24 can be a process
according to Enbodi nent 20, wherein: R5 is -C(O-R 5A, and RSA is phenyl.

LL72) R B RN . B195658, SERRK DR SIS 20, vhere 0

i sobutyl, trktﬁl_g(@pkﬁylandal lyl, phenyl, and benzyl. [173] Enbodi nent 26
can be a prolg&s.s telllci:ordi ng to Enbodi nent 20, wherein RS is phenyl nethyl.
is ethyl.

[171] Embodiment 24 can be a process according to Embodiment 20, wherein:
R’ is -C(0)-R**, and
R>* is phenyl.

1172) Embodiment 25 can be a process according to Embodiment 20, wherein:

R’ is -C(0)-O-R*®, and

R 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:




11741 Enbodi nent 27 can be a process according to Enbodi nent 20, wherein:

t he substltuted P%azole corresponds in structure to the follow ng formul a:

% NH cl K 2004/ 087074 PCT/ US2004/ 009659 - 55 PRE/US2004/009659

ni t rogen- pr ot ect ed isoni pecotate corr¥sponds in structure to the follow ng

formula: 0 0. )-NH3C (r)--- 1CH3 , and the nethyl heteroaryl corresponds

i n st ruct ur ethe pittdgenfpodtected mpnipecotateaprrePaBds M stracfuf&io thetfoltbwimpt 28 can be

a process f% maki ng a ketone, wherein: the ketone corresponds in structure
X)

to For O1-R5 C-Y5 Yrl Y Y3 ~YZ (X); and the process conprises
combi ning a nitrogen-proteded i pecagpate with a nethyl heteroaryl; and
the nitrogen-protected ison responds in structure to Formul a
(Miii): O-RA (VIIl); and Yhe h&t eroaryl corresponds in structure to
Formula (1X): LH3 Y. YH§& -2 DO); @ma\ RA is alkyl; and
CH3 , and
the methyl heteroaryl corresponds in structure to the following formula:
CH;,
]
S
N° .
[175] Embodiment 28 can be a process for making a ketone, wherein:

the ketone corresponds in structure to Formula (X):

g@—w

$ (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
O—RA (VIID); and

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

I

YS e 1

A

PSP ¢
Y®  (IX);and

RA is alkyl; and

one of Y, Y?, Y3, Y* and Y1 is =C(R4)-; 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



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

is =N-; f Y, Y2, Y3, Y4, and Y5 are indepen ed from
Lhe grougﬁgcigﬁ‘g@?@ng of “AH - and —; and VIO 2004/ 08 T5T RSB EES
ro

PCT/ US2004/ 009659 -56 R4 is selected m t he group consi sting of hydrogen,
hal ogen, cyang,, thiol, carboxy, nitro, alkyl, carboxyal kyl,

hydr oxy,
al kyl t hi o, alBy$ §%¢q‘t¢ om the RIAUP gonyshing of hyfroger.ialegsp cyanar WeEger. y| |
car bocygy: 0 C I Y., ycl yl al koxy,
car bocyguj)ﬂ’ g‘%’({é’é{%ﬁ% ’%%bécﬁy%ﬂ?)f& fk&}’gik ygtgd; g%é’%}l&l@{fﬂ %uli}gﬁl Hﬁ%
(r:]a [ bocycallgyﬂ?rﬂdlr?h y:hxlbobﬁﬂglr, oariood:%;dljlzlhlhg(:l, ckrbbqrcqulkbmlrls?dﬁb?ayﬁlylox%, I
eterocyclyl s nyl, _carhocyc oxy, .carbocycly ocyclyl,
hle'f( elr ocfﬁ‘ilbsci?ﬂﬂ)@ﬂ Pjéﬁé?g?oﬁbfaé’%‘w&%yﬁca@@?)@ﬂﬂ%}‘blCﬁﬁ"fi}%;}l h{{%f’no, am noal kyl ,
al kyl a d
heterocr:nfgll%fgél ﬁ%l? @%Hﬁ%é%@é’g’ﬂ%ﬂg} 0 ;91 af%’yal %yﬁaﬁgﬁﬂﬁo@%l oxyal kyl ,
ﬁl t(oxyaIckl;bblayﬂlyiallco?,lop.;dmw«l:igﬂiemggyﬁlm }liednargm;,yﬁ:i)tiailetly]liz hetemygb'quylL y: oxycar bonyl ,
et erocyc] yl ox rbonyl, al koxycarbonyl am n oxycar bacycl yl am no,
A1 Koy BetsiRey A o BB PRI, ks SRy ahino,
al kyl SU!cﬁl%GMté}?l‘aﬁxﬂlo, AbtREY Sy, AAnPORbIIX Yalkdi! amak}lfamk{lm no,
yl am no, car al kyl am noal

al kyl am noal ocycl yl al kyl am no, y| anmi noal kyl ani no,
al ky| hewbeoglpsyalkdnalkoxydierlamiy elkylamingdliexynalkosydeghdmi,er ocycl yl al kyl am no,

b Lyl al kvl h |yl ani h Lyl h .c| yl al kyl ani no,
o1 Koy SRy HaP R el s MRt BBV BB o byl am ho,
hydr azi @Mox?'czﬂtbdfdybiyyﬁﬂiﬁéj Akbxycafidcoe NS Yehinb ralindil fin], amiiRkalifstiyl,any

substitutabl e menber of such group optionally is substituted with one or
nor e suBieisulfenylemine alkenyelisexys aguneadiaxy, ambepkylRMpSUp consi sting of

| kyl : , oal kyli, | | koxy, keto,
oo, RS nouYRY catbBt RS ANAR. A SR il BRPAatRAY | OO0 1
car bocy aligilisstocyebylentioy hétetocyelythlibgiminosslky litrtdegulylaliylanBs, i s a

nitrogen-protectin roup, (other than tert-butyl oxycarbonyl). Enbodi nent 29
canbe aCﬁ’ib@(élé‘%la%ﬁ‘@ged?%bt(l@n%B%FPWEM‘EIY}EBEGYQW@Y@%YIMI% ket one corresponds

in str u%ﬁl&b&?cirﬁoﬁﬁfetéﬁ@cﬁ%@n&Qﬂfﬁgﬁhocgr@nygaﬁ(ylcarbonylaﬁino, 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 (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 O

N—/<
CH;
g
SO
N , and
the nitrogen-protected isonipecotate corresponds in structure to the following

formula:



,J N and the nitrogen-protected isonipecotate corresponds in structure to

the foll mul a: WO 2004/ 087074 PCT/ US2004/ 009659 . -57 O\ -~ O H3C.
0--" %Qﬁ?ggﬁeﬁt hyl het eroaryl corresponds in struct 8%"%&0"649896?% | owi ng
for rruI a: N . [1761 Enbodi mem’ 30 can be a ketone, wherein: the

ket one corresponds in strucbtureto Formula (X): NRS YS t z Y3-Y (X);
and one of Y', Y2, Y3, Y4, and =¢FR4)-; and one of Y', Y2, Y3, Y4,
and Y5 is =N-; and three of W~N Y2, Y4, and Y5 are independently

sel ected fromthe group )12 si st\ = - and =N-; and R4 is selected
fromthe group consisting Sof hydr ogen, hal ogen, cyano, hydroxy, thiol,
carboxy, nitro, alkyl, carboxyal kyI aI kyI t hC8s ,ahdy| suI fryl, al kyl sul fonyl,
al kyl carbony),, ¢ cyclyl. carboc al IaIkenyI

car bocycl yl o ,mgtégﬁ’ﬁgeé?%VmoﬂeﬁB 5‘:‘:‘%6‘? Wegi?ﬁ%‘iv g ormulay, ocy el yi thi o,

car bocycl yl sul finyl, carbocyclyl sul fmm:y , heterocyclyl t hi o,

het erocycl yl sul finyl, heterocyclyl sul onyI car bocycl yl al koxy,

car bocycl yl heterocyclyl, heterocycl het er ocycl yl oxy,

het er ocycl yl al koxy, am no, anlnoal yl, Ikylan1no al kenyl am no,

al kynyl am no, carbocycl yl am no, _ggyclylan1no am nocar bonyl , al koxy,
al koxyal kyl, al kenyl oxyal kyl , alkox Ikylanlno al kyl am noal koxy,

al koxycarbonyl, carbocycl yl oxycarbonyl, heterocyclyl oxycarbonyl,

al koxycar bonyl am no, al koxycar bocycl yl arri no, al koxycar bocycl yl al kyl am no,
am nosu[lf7éhy| , Fanbodimehtf3doan,be a ketone, wherein:

the ketone corresponds in structyre to Formula (X):
Q

N—R>

YS -~ Yl

xlfk M
(X); and

one of Y', Y2, Y3, Y*, and Y?® is =C(R%-; and

one of Y', Y2, Y°, Y*, and ¥° 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,



al kyl sul fonyl am no, al koxyal koxy, am noal koxy, am noal kyl am no,

al kyl am I.kyl am_no, carbocyclyl al kyl am no, al kyl am noal kyl am noal kyl am no,
WO 2004/ 8&361‘%"’3 #US2004/ 009659 -58 al kyl het er ocycl yl 59?%@?004/009659

het erocycl yl al kyl ami no, al kyl het er ocy® y!I al kyl ani no,

car bocycl yl al kyl het er ocycl yl am no, heterocycl yl heterocycl yl al kyl am no,

al koxy calkplbetetasyelytapmino) hatermtyodylalkylaytimyiatkyitatérooydlylakiyleptivar bonyl ami no,
hyd i |.hyd inyl . d b |yl h inyl, wh in:

Subst |t tsve kBt Avin B e B e B bt ed w th one or
nor e SUﬂkbx%ﬁ@hﬁlhb&g@d%TyllﬁﬁﬁlbYalﬁﬂhﬁﬁio%lgrl?Blﬁﬂﬁrgflkgﬁaﬂfo% Rnfifd HyatadzRg1,0f

al kyl, "al kenyl, hydroxy, "hal ogen,” hal oal kyl"; oxy, hal oal’koxy, Ket o,
anmi no, #kyihydragipshend adrbptyalythpdretinylawketesul fi nyl , al kyl t hi o, al koxyal kyl ,

car bocycl yl oxy, heterocycl and heterocyclyl al kgxy. and R5.is,a

ni t r ogen- prot ect i ?@'ﬂ’?’ %tblt%(’hﬁ Wg?l%%‘glﬁu? E%PBW;%‘PB&%EF%%PW Wﬁ?’?i

Enbodi ment 31 canobgose éﬁ%&@tﬁl@n’c@ﬁmpéﬁd@ﬂﬂ}f SelEBOHbIERE g@g cohgsdignoft he

ket one corresponds in structure to Formila (Xl (ONO) Y5~ Y1 1 1Y2 Y3

(XI). (178] Enbodlkiteaikegyl, Bxdrore lalqg@ndwéoailsdz)él&oxw halgalkewpdickent 30,

wherein the Kketope.corres S ik yet [ . ( : 5 N (X n.
~ [179] Enbodi rren@%gl?’ ggn ’gg&g’ ﬁ%?%ﬁltgéngg’caorﬂls‘%lgml{:gam@&i %%%ya&%h, wher ei n
the ketone corr esqtbogglyloxshewedaytl, bod hbRrdgtiymikewy, kad mula: O O ' 113  ~

J N WO 2004/ 087074 PCTI US2004/ 009659
R’ is a nitrogen-protecting group (other than tert-butyloxycarbonyl).

177} Embodiment 31 can be a ketone according to Embodiment 30, wherein the
ketone corresponds in structure to Formula (XI):

Q 0
=
' CH;,
L,

Y5

|

Y4

Sy XD).
[178] Embodiment 32 can be a ketone according to Embodiment 30, wherein the
ketone corresponds in structure to Formula (XII):
Q .
N—R’

5

(XT0).

[179] Embodiment 33 can be a ketone according to Embodiment 30, wherein the
ketone corresponds in structure to the following formula:

o O
X
CH;

Z N
\N)



-59 1180] Enbodi ment 34 can be a process for nmaking a substituted pyrazole,
a tautoner of the substituted pyrazole, or a salt of the substituted
pyrazol e WP 20UMBYFEr , wherein: the substituted pyrazol e PESAUSRWAHAWEY i n
structure to Formula (1): 1?i3A ~ ~<1¥-R3Be (r)n' vrz 13 YSi Y1 X12 VY3ly
(I'); and the process conprises formng a reaction m xture by a process
conprising introducing a ketone and a tosyl hydrazide into a reactor; and

t he ket corr onds | structuret For mul a ? QRS YL Y2 Y (X);
and RoAll pbgdument 14 ¢ aﬁ'cPé"ifeIHa%%f oF making ¢ ¢ stblituied oY% PHEZQJP-RUIBUIEBIE st i ng
of hydPH 8ﬁubSH§1tﬁigmazq19,oqr&>&a t of thersybstitwed @yragplear tayipmmen Arhegain:

nonoal kyl am ga, og?ﬁaf] wher ei n: any carbon
of the alkyl ﬁﬁgﬁ?ﬂfgg%%ﬁ n%%gge%ﬁgﬁg%mn%%&é@éﬁky am n{)) al koxy, or

al koxyal kyl optionally |§9%ubst|tuted with one or nore substituents

I ndependent |y sel ected on1th@$gmppp consi sting of hal ogen, hydroxy, and
cyano; and one of Y', ¥ 3 /Y5 Ns =C(R4)-; and one of Y, Y2, Y3,
Y4, and Y5 is =N-; aﬁ/t g ’ N Y5 are |ndependently
selected fromthe diouﬁ;é a nd =N\r; and R4 is sel ected
fromthe group consisti drogen, halogen cyano, hydroxy, thiol

I kle al kyl t hi o, al kyl sul finyl,

Y\Y3,‘Y2

carboxy, nitro, alkyl, carbox
al kyl sul f onyl ,

(); and
the process comprises forming a reaction mixture by a process comprising
introducing a ketone and a tosylhydrazide into a reactor; and
the ketone corresponds in structure to Formula (X):
- Q
N—R’
V57 Syl

|
4\ 2
ys (X); and

R** R, and RC are independently selected from the group consisting of

e

M=

‘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(RY-; 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, carbocyclylsuifinyl,



al kyl car bonyl, carbocyclyl, carbocyclyl al kyl, carbocyclyl al kenyl,

car bocyc rbocycl yl akkoxy, carbocyclyl oxyal kyl , ¢ clylthio,
car bocch‘i’g‘ﬁ’%’PFW%, WD 2004/ 087074 PCT1US20041009659 ?%U%EP"%X"% 4
carbocycl yl sul fonyl, heterocycl yl t hi'®® heterocycl yl sul fnyl,

het er ocycl yl sul fonyl , carbocECIyIaIkoxy, car bocycl yl heterocycl yl,

het er oc§eEbgayalyisplionyleheserwsyelyihioxksterotetidsdbingl, hetatdcyslylsubfoitylo, ~ ani noal kyl ,

net or ooy R SRR S iR Eoe A Beoro s BT A R PO Ry 1 oxya ke
al koxy ahétstbeyslyialkory, krhias] adabiiRyl alkslakiny, GRtda9Mino, MAaynyeniaby! oxycar bonyl

het er ocyc| yl o}gﬁ/ca,r bonyl , al koxycar bonyl am no, al koxycar bocyclyl am no,
al koxyc%f%‘d/? apinp hAteaeyrdylagifnos asiforcaibenyl, alkprn allkdxyalyl,

al kyl s s O ) W 1N yl am no,

al kyl a%lﬁﬁiwﬂgné@’%%%%‘égg’yﬁlgﬁ%ﬂg%&ﬁg% aélfci%{)? F%ﬁ\%nlgal kyl am noal kyl am no,
al kyl hetabagyBloxyasibonyl, hetcpcylokydatdrgy, alltoxyoarbonylamino,

al kyl het erocycl yl al kyl. am no, car bOC){C| yl al kyl het erocycl yl.am no,

het er oc3EPXpicadORY g, aikaxyearboryclylalk Wawnos pmerssniatyb rgupeswionwk no,

al kyl am @g% \}‘h%ﬂ{ n ) ' . al kyi hydrazi nyl, and
car boc%ﬁ@%ﬂ{g az”r’%??%ﬂw eréjllil ?*gﬁgmgg%gﬁaﬁ%ﬂéh%)hberyofysuch g?/oup
op]c i onadHc?aMcmﬂmamh hilno} Mbeplquihﬂam]l;jro, a]:kyblnﬁﬁdﬂftylmm&l yglaiﬂiap,enﬁelnt |y
sel ecte omthe graup consisting of  a , .al ken roxy, hal ogen,
hal oal k yﬁlsﬁemsﬂ,yigaﬁapgah%mcﬁsﬂ@?&ml%ﬂﬂaﬁé}h%rpw}%el}a%n% kyl sul fony!
al kyl SUéafrlb%ﬁy&%&)}éﬁét%?%ﬁhﬁﬂ&%&éf&ggl ll‘r‘ét‘érgé’fcgfgll iy Pxyino net erocyclyl, and

het er ocycl yl'a IS a nitr n- prote ng group (other than
t er t - bualizoxpeatenilbetergcyclyl@iiho Aathyldininmearbasyl slicylserbanplaotres hiydeeorylli ng t o

Enbodi gé_ﬁt]hm .V\,hIere&n he .rea ti.on1 | xture has a pH of less than 7. [182]
Enbodi nibiyPE& agnyl ga 8”&3?% y‘%’t‘%‘&’d%@‘% Enbodi nent 34, wherein the
reaction mixture hasadsitiidie MeRBLAIRUE grouf ophendIlys sibBidlteEWRAGEENT 37

can be a process according to Enbodi ment 34, wherein the reaction mxture
has a pH of from etboote sabstuerss independenidnieleaiesbfiomshe sBBPEansisngolpr ocess

accordi ng to Enbodi nent, 34, erei.n. t he eacti m xture is I ntained at a

tenperature of frgqﬂ'ng8%?34146%8’(%%lﬂge%gei?ag?yl’a{m?)@'aé?loé ?%’tke% m nut es.

[ 185] Enbodi ment ZRineahite cyend! ARREIRSLAUIENINAGHA, ERpRRioBRbx3dkylWher ei n the
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and

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

[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.




reaction mxture further conprises a co-solvent. W 2004/ 087074

PCTI US20 -61 1186] Enbodi nent 40 can be a proce cording to
Enbodi mgwo%?ﬁ@ﬁ%?ei n the co- solvent conprises net hané&ﬁ%@%"(’%odi ment
41 can be a process according to Enbofif ment 39, wherein the co- sol vent

conprises ethanol. 1188) Enbodi ment 42 can be a process according to
Enbodi nent 39, wherein the co- solvent conprises dinethylacetam de. [1891

acety T"fﬁgfé” gﬁggﬁ%ﬁ%@ﬁ%ﬂ%?%5@@5%’?%%40@?@%@%; ey

1
wher ei n:SOIV ]gteco ' yrazol e corresponds in structure to the foll ow ng
formula: C/ \' I CN~QE, ON, and the ketone corresponds in structure
tothe followwng fornula: OH3 CJ N [191] Enbodi ment 45 can_be a process
for makilkyla hy%ﬂh@@w@nbﬂ-l san b presesstageqrding, to Bmhodiment 30hwhergiy the 6oe
cor r espépldsnticemprisecethanwlt o Fornula (]1): WD 2004/ 087074 PCT/ US2004/ 009659

-62- H3C/ Il AO X10 PI-R5 Ys 1

[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:

, and

the ketone corresponds in structure to the following formula:
0] O

=

CH;
=
J

[191]} Embodiment 45 can be a process for making a hydrazone or a tautomer thereof,
wherein:

the hydrazone corresponds in structure to Formula (1I):



Y3 Y2 (I1); and the process conprises conbining a ketone wth

t osyl hydr t he ketone corresponds in structur ornula (X): 0
1-R5 Y5 %ﬂ)@m@ﬂﬂ and one of Y, Y2, Y3, Y4, and @VE MQ‘,’(‘?Q)%SS’ and one
of Y, Y2, Y3 Y4, and Y5 is =N-; and6¥hree of Y, Y2, Y3, Y4, and Y5 are
independently selected fromthe group conslstlng of:CXFD- and =N-; and R4
is selected fromthe gﬁd@- sting of hydrogen, hal ogen, cyano, hydroxy,
thiol, carboxy, nitro, alk m rb%(yal kyl, al kylthio, alkylsulfinyl,

al kyl sul fonyl, al kyl car borsy -rbocyclyl, car bocycl yl al kyl ,

car bocycl yl al kenyl , carbocyclyl ox®=ocar bocycl yl al koxy, carbocycl yl oxyal kyl,
car bocycl yl thi o, carbocyclyl sul fj car bocycl yl sul fonyl ,

het er ocycl yl t hi o, heterocyclyl su erocycl yl sul fonyl,

car bocycl yl al koxy, carbocyclyl heter het ey ocycl yl al kyl,

het er ocycl yl oxy, heterocyclyl al kox¥, amtnoal kyl , al kyl am no,

al kenyl am no, al kynyl am no, carbdcyclyl o, heterocyclyl am no,

am nocar bonyl , al koxy, al koxyal kylx__ al kenyl oxyal kyl, al koxyal kyl am no,

al kyl am noal koxy, al koxycar bony¥, g;;bocyclyloxycarbonyl,
rb
f

het er ocycl yl oxycar bonyl, al koxy | am no, al koxycar bocycl yl am no,

al koxycar bocycl yl al kyl am no, am n inyl, am nogpl ieny!

al kyl sul fonyl am no, al koxyal koxy, am noal koxy, am noal kyl am no,

al kyl ami noal K§a RIaFess commriBescspmbiniag R etone 16 th tes¥hydmesidesnkdy| ani noal kyl ani no,

2 kvl het 2?28%C‘ﬁ@%ﬁ%ﬁ?ﬁ@%@%&f@@%ﬂ%@/ UB2004/ 009659 - 63

car bocycl yl al kyl het erocycl yl a rocycl yl heterocyclyl al kyl am no,

al koxycar bonyl het erocycl yl am no sar bonyl , al kyl car bonyl am no,
hydrazi nyl, al kyl hydrazi nyl, rbotyc thydraZ|nyI wher ei n: any
substitutabl e nenber of such group optionally is substituted w th one
3 l’fl
! Yk

(X); and

one of Y', Y2, Y?, Y* and Y is =C(R4)-; and

one of Y1, 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, aminocarbonyl, alkoxy, alkoxyalkyl,
alkenyloxyalkyl, alkoxyalkylamino, alkylaminoalkoxy, alkoxycarbonyl,
carbocyclyloxycarbonyl, heterocyclyloxycarbonyl, alkoxycarbonylamino,
alkoxycarbocyclylamino, alkoxycarbocyclylalkylamino, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkoxyalkoxy, aminoalkoxy, aminoalkylamino,
alkylaminoalkylamino, carbocyclylalkylamino, alkylaminoalkylaminoalkylamino,

alkylheterocyclylamino, heterocyclylalkylamino, alkylheterocyclylalkylamino,



or nore substituents independently selected fromthe group consisting of
al kyl, al roxy, hal ogen, hal oal kyl, al koxy, hal oal koxy, keto,
anino,rﬂ%@gﬁb%vﬂﬁg, al kyl sul fonyl, al kyl sul finyl, alkymﬂﬁmfmgmw8§§alkyl
car bocycl yl oxy, heterocyclyl, and het@%ocyclylalkoxy; and RS is a

ni t rogen;ﬂgrot ecting group (other than tert-butyloxycarbonyl). [192]
Enbodi nearboayglydalkylheteroqye inogesteroclyaygheteroEptiykiikparnings, wherein RS is

tyl. 9 Enbadi t 47 . ' t o Enbodi nent 46,
whor o nA P KB PR BRE e R e TR Y AR Mo ERURBP1 B 0 For i a:
H3C O aﬂglgy%ragﬂgl,@?qﬁ%%eﬁqﬁ@m@%mmds in structure to the foll ow ng

formul a: ] 4] Enbodi ment 48 can be a hydrazone or a
t aut oner t her eof , amheuhstifitable mentbgrieisuch graprapsiopaliyits substitted dtitiraset o

Formula (I11): WO 2004/ 08707 / US2004/.009659 . .- 64, H3C ~=0 Y5 Yl. | ylz
(11); and one of Oﬂ(m,omﬁ(%?bg@eﬁ)%?&égﬁ'&%?gy F%leét&f ﬁ&’jﬁ Eheéﬁ%f“po?? s%?mgﬁf,’ Y2, Y3,
Y4, and Y5 is =N alkgl)Glkdafk @yeioxy,halogén, Nadeall¥dl, alkbgy, Halallexyggpendent |y
selected fromthe group, .
amino, nitro, cyano, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxyalkyl,
carbocyclyloxy, heterocyclyl, and heterocyclylalkoxy; and

R’ is a nitro gen-protecting group (other than tert-butyloxycarbonyl).

[192] Embodiment 46 can be a process according to Embodiment 45, wherein R’ is
acetyl.
[193] Embodiment 47 can be a process according to Embodiment 46, wherein:

the hydrazone corresponds in structure to the following formula:

1o
HN.
ol
CH;
@)
N
N ,and
the ketone corresponds in structure to the following formula:
Q 0O
N—<
CH;
_
g
N
[194] Embodiment 48 can be 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 fromthe group consisting
of hydrog cyano, hydroxy, thiol, carboxy, nj K
carboxyaIERT Gﬁ%ﬁgfthlo al kyl sul fi nyl aIkyIsquonyI %éﬂ9$ V%%ﬁ?l

car bocycl yl, carbocyclylalkyl carbocﬁélylalkenyl carbocyclyloxy,
carbocyclylalkoxy, carbocyclyloxyalkyl carbocyclylthio,

car bocycl yl sul finyl, Hathqer Isulfonyl, het er ocycl yl t hi o,

het er ocycl yl sul finyl, het er yl s(yl fonyl, carbocyclyl al koxy,

car bocycl yl heterocyclyl, he clyyl al kyl , heterocycl yl oxy,

het er ocycl yl al koxy, ami no, ani noal¥&H, al kyl ani no, al kenyl ani no,

al kynyl am no, carbocyclylanino,Hégterocyclylanlno am nocar bonyl, al koxy,
al koxyal kyl , al kenyl oxyal kyl, al ko no alkylanlnoalkoxy,

al koxycar bonyl, carbocycl yl oxycarb he eroqiclyloxycarbonyl

al koxycar bonyl am no, al koxycar boc oxycar bocycl yl al kyl am no,
am nosul fnyl, am nosul fonyl, alkyj sulfo m no, al koxyal koxy, am noal koxy,
am noal kyl am no, aIkyIaninoaIk&] 'ng car bocycl yl al kyl am no,

al I cyl am noal kyl am noal kyl am no, aI yl heterocycl yl am no,

het erocycl yl al | cyl am no, al kyl h ycl yl al kyl am no,

car bocycl yl al kyl het erocycl yl am no;y3ﬁet erocyclyl he(qgrgﬁ‘d/cl yl al kyl am no,

al koxycar bonyl het erocy m no, kyl am nocar bonyl”, al kyl car bonyl am no,
hydr azi nyl ., leeloé'yi hy ,yqnd 3émlé—dR | yl hydrazinyl, wherein: any

substltutable aIIyis Substituted wth one or
nore substi tuem%s |h§épehgae’natnlgﬁg from the group consisting of
al kyl, al kenyhreeloy§r ox3, . yhat cgary® di@iﬁd@b&ﬂentlﬁhd‘i@t&d frbad thalgtapy, keto, WO
2004/ 087074 PCT/ US2004/ 009659 _-65 amino, nitro, cyano, al kyl sul fonyl,

al kyl sulPpsistmg ofiHyEDnhard =Mt;ie8syal | cyl, carbocycl yl oxy, heterocyclyl, and
et e ocycl Y| OBk IR SRR Mo BOUA SRR
accor di nhiot, eatbolipdiitre dlk ABcarbahetlsil,raliEdthis atloduyfinyl] a]lEﬁ&ulEm;mdl ment 50 can
Pyl a2 oUOC R P HEDITIYs B BA B EOmREI AV NERY) CrhatieCiaxy s SRS
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,



O (XI). [197] Enbodi nent 51 can be a hydrazone or tautoner according to
Enbodi nen rein the hydrazone corresponds in str e to the

fol | ow _ng‘Vf"ﬁf% %A/?%‘H%/ O HN. O N/fCH3 r N [198] E‘?ﬁﬁé%ﬂ?”%@ can be
a process for making a substituted pyﬁézole, a tautomer of the substituted
pyrazole, or a salt of the substituted pyrazole or tautonmer, wherein: the
Substi tut ed pyr azoFEnetrespendslivisubngg elkybulfmyboliii, cloxyWiby2004/ 087074
PCTI US2004/ 009659

-66- - N\H ~3Bf S /. 2 YJ (1); and
t he process corrpricéaﬁbsogg(g%?xpheéé\ljgc*\%éfg@o}heée'}‘\%ﬁﬁgji%{ﬁz%él hal i de; and the

hydr azone corR’ds paitgsgeniprotectint gioep (@hdrahaite-Hutyldxyddbddg)HN- 3V 1 CN-R5 Y5~

11~Y2 ~Y3 (11); an t he benzoyl halide corresponds in structure to
Formula (I11): ORB
[195] Embodiment 49 can be a hydrazone or tautomer according to Embodiment 48,

wherein R’ is acetyl.

[196] Embodiment 50 can be a hydrazone or tautomer according to Embodiment 48,
wherein the hydrazone corresponds in structure to Formula (XIII):

| -©
HN\N
| N—R’
@)
S
N (XTID).
[197] Embodiment 51 can be a hydrazone or tautomer according to Embodiment 48,

wherein the hydrazone corresponds in structure to the following formula:

O
/
o

HN

L

CH,
=
J

[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):



/ R3A R3C R3B (111); and RB is hal ogen; and R3A, R3B, and Ric are
|ndependeakiﬂmﬁ&hﬁf ted fromthe group consisting of hydro en, hal ogen

hydr oxy, cyano, amwno, alkyl, anlnoalké nonoalkylamluf 2094/00p no,

al koxy, and al koxyal kyl , mhereln. any arbon of the al kyl, am noal kyl,

nmonoal kyl am no, dlalkylanlno al koxy, or al koxyal kyl optionally i's
substituted with one or ®3fe substituents independently selected fromthe
group consi sting of hal age angd cyano; and one of Y', Y2, Y3, Y4,
and Y5 is =C(R4)-; and//on¥ Y2,/Y3,\Y4, and Y5 is =N-; and three of
Y', Y2, Y3, Y4, and_Yp @ RA om the group consisting
of C(H) and =N-; Bnd W 3 e US20004/ 659 -67 R4 is selected
fromthe group conS|st|n§§of hyt;ogqn hal oged, cyano, hydroxy, thiol,
carboxy, nitro, alkyl, carboxj% kylX" al kyl t hi o, al kyl sul finyl,

al kyl sul fonyl , alkylcarbonyl garBacyclyl, carbocyclylal kyl,
carbocyclylalkenyl, carbocycl§¥ YT carbocycIyIaIKOﬁg garbocyclyloxyalkyl
car bocycl yl t hio, carbocyclylsulfinyl, carbocyclylsulfony

het erocycl yl the mpcésebempﬁycsl ophribinifig ahlydrabedeewith y beydoyl hilulty hnd

car bocycl yl al_kax car boc Ihetero cl het erocycl yl al kyl,

het erocycl yl dﬂF@PSFBEéEP§¢EPE ‘h Xi%?Gm“lg‘n&hoalkyl al kyl ani no,

al kenyl am no, alkynylanlno, ﬁarbocyclylanlno heterocyclylanlno

am nocar bonyl , aIkoxE: 0 ); al kenyl oxyal kyl , al koxyal kyl am no,

al kyl am noal koxy, 8xycm /1, carbocyclyloxycarbonyl

het erocycl yl oxycar bonyl , al oXycéi alkoxycarbocyclylanlno
aIkoxycarbocyclylalkylanino ani nosul Wi aiki.nesul f onyl ,

al kyl sul f onyl am no, al koxyal koxy, a oxy, anlnoalkylanino,

al kyl am noal kyl am no, carbocycl yl al '
al kyl het erocycl yl am no, heterocyQ&
carbocyclylalkylheterocyclylanin

he“ rocycl yl het erocycl yl al kyl am no,

Y‘\ A
(ID); and
the benzoyl halide corresponds in structure to Formula (III):
0Os__R"
RA R3C
R (); and

R® is halogen; 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, Y4, and Y° is =C(R4)—; 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



al koxycar bonyl het erocycl yl am no, all cyl anunocar bonyl, al kyl carbonyl am no,

hydr azi n I ydrazi nyl, and carbocycl yl hydr azi nyl | n y
y‘klglzgﬁr/rdé&tl & szgd% R%gf;”:e or

substituta er of such group op%,'tonally I s substi

nore substituents independently selected fromthe group consisting of

al kyl, al kenyl,, hi/?gr o:{%/, hal ogen, hal oal kgl , al koxy, hal oal koxy, keto,

anmi no, nitroR &ysgiesteddiany tha goup gensising pf bydrogery haloger,dyene.dydedxoxyal kyl ,

car bocygl: yl I y | al ; is a

it rogestsh Skenl B BRYE ooty BB Al Rat SR oM e} Enpodi ment
53 can bkykatboagk ssbecetyl diangodyolyRilbyldabsdychalkatigr @itsbckBlyidky, acet yl . 1200]
Enbodineng 54 can be a_process according to Enbodi nent 52, wherein the

pr ocessc@BapIchdakoxy, sarbravrlyloxyalkyly earbgcyslybthiss eatboeytpsulénnly i nt r oduci ng t he

hydr azo Lae] ¢ ' the mxture to
a terrpe?%?g%l% %’P gtﬂ é@yc{cﬁgﬁlltgg)ché@r?%xg?’fﬁg%%ggmfzeg%ﬁg’f%tl%gglé ess according
t(é( E?bowb?ﬁslﬁﬂkgﬂﬁgﬂlébﬂyclﬂﬁﬁﬁméﬁﬂh@f[%g%mﬂh?ﬂgﬂe’éémﬁgﬁﬂxw 6?- Y2 is
=C(R)-, ., an are each = - L. odj e can be a process
accor di h@telfo(iyéﬁﬁﬁﬁ??‘wm%ﬁm\mé]!kgf’ Ir;}?klﬂﬁnil@o’ ﬂw}yb%’élﬁf” @%ﬂ?ﬁa@ﬁ’ﬂodi rrenf 57 can
be a pr Qéi'ﬁ&?c?ﬁﬁrﬂﬁlgl RerblydERARSTB/-inRErbo E%ﬁ%ﬁg,@ﬁ)}lﬁg flydrogen. [203]

odi nment , Wherein R3Bis

Enbodi ment 58 ‘can be a process according to'kE

hy dr ogealkefiloxjallgidkionyeiiylsgino salk deminqatlosgsakageerbongly t o Enbodi ment 58,

e e e R R SRSl SR b SAPRRI chidofaiiSiar © o the fol lowing
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:



t he hydrazone corresponds in structure to Formula (XI11): H3C O HN-N N -R
[ IJN N' d the benzoyl halide corresponds in

For mul a ( ‘i%d"“@”&%p a (XIV). WD 2004/.087074 PCT/ US2004 L

Enbodi mrent 60 can be a process accordi ﬁg to Enbodi nent 59, wherein RBis
chloro. [205] JEI’TbOdI gpent 61 can be a process according to Enmbodi ment 60,
wherein the ¥ REG(RFsmdeated at a tenperature of greater than 50C for
greater than Enbodi rent 62 can be a process according to
Enbodi nment 61@%d?e%%rg%?%heié@ﬁ6}(ture is heated at a tenperature of greater
than 50C for at |east about 1 hour. [207] Enbodi nent 63 can be a process
according to Enbodi nent 60, wherein the mixture is heated to a tenperature
that isl g?gaterﬁﬂ?&ﬁl%tﬁﬁﬂn h®a gresasssaccenqing tagnbodimset 53, mIeﬂEﬁbéfdl nent 64
can be g, gss according to Enmbodi ment 63, wherein the mixture is heated
at a ten*g{eir ure of greater than 50C and no greater than about 65C for
greater than 30 mnutes. [209] Enbodi ment 65 can be a process according to
Enbodi n&gém gl n the xture is heated at a fenper t re.of ;greater

t han 50 d no%ﬁ’@ ’c“é"rﬂt?ﬂ&ﬂn BaBrosssaceadmgp frabpdimegy SHAUR 15210]
Enbodi r()(‘gfén.can be a process for nmaking a nitrogen prot ect ed pyrazol e,

wherei n: "the nitrogen-protected pyrazole corresponds in structure to Fornula
(Iv): Ox3 ~ N R3A-S

[203] Embodiment 58 can be a process according to Embodiment 57, wherein R*® is
hydrogen.
[204] Embodiment 59 can be a process according to Embodiment 58, wherein:

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

/
Cl N
Z \H/\OH
0]

¢ |
NS

J

the hydrazone corresponds in structure to Formula (XIII):

/a
O

HN—N
\ N_._.RS

, and

@)
\N/I (X1II), and

the benzoyl halide corresponds in structure to Formula (XIV):

a  xw).



3B" ~" "./ y5(r) yl] R3C Y 2 0 y3 (IV); and the process conprises

conbi ni ngwﬁzﬁ s ne with a benzoyl halide; and the h%)g%, one corresponds
in structure to Formula (I11): WO 2004/087074 PCT/ US2004 = /O H3C
\ ILO HNN Rs Y5 YL Y, 'Y2 (11); afd- the benzoyl halide corresponds i n
structure to Formula (I11): ORB R3A 1 3CR3B (Ill); and RB is hal ogen;
and R3A, R3B, and R3C are independently selected fromthe group consi sting

(r)rfonog%/gyr/ﬁgrennngﬁ%hglqgrpﬁolr%ﬂnggé%m E%%CO%%B&I&%@AH%@ Q@ﬁer i n:>any carbon

of the al koplgroam noal kyl, nonoal kyl am no, di al kyl am no, al koxy, or
al koxyal kyl optionally is substituted with one or nore substituents
i ndependently selected fromthe group consisting of hal ogen, hydroxy, and

cyano; one Y2, Y3,
Vi and BB o RbodimekPe cehollorsBRG plonfhe PkiioqinR coRitin dbe T8
sel ect emlxuummsﬂllaateg aba empecsiesifigneptarthaF 0T -fongrdateNthan 80dniRdtes.s sel ect ed
fromthe group consisting of hydrogen, hal ogen, cyano, hydroxy,

[206] Embodiment 62 can be a process according to Embodiment 61, wherein the

mixture is heated at a temperature of greater than 50°C for at least about 1 hour.

2071 Embodiment 63 can be a process according to Embodiment 60, wherein the
mixture is heated to a temperature that is greater than 50°C and no greater than about
65°C.

[208] Embodiment 64 can be a process according to Embodiment 63, wherein the
mixture is heated at a temperature of greater than 50°C and no greater than about 65°C for

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 (IT):



thiol, carboxy, nitro, alkyl, carboxyal kyl, alkylthio, alkylsulfinyl,

al kyl sul f yl car bonyl, carbocyclyl, carbocyclyl

car bocycl m%o “e’???{’%f‘ car bocycl yl oxy, ;}@r bocycl yl al coxyalléT(}égzm‘”009659

car bocycl yl oxyal kyl , carbocycl yl thi o7 ‘carbocycl yl sul fyl ,

car bocycl yl sul fonyl, heterocyclylthio, heterocyclylsulflnyl

het erocycl yl sul fonyl IyI’ koxy, carbocyclylheterocyclyl,

het er ocycl yl al kyl , kﬁ%@ § x§—Ohet er ocycl yl al koxy, ani no, aninoal kyl
al kyl am no, al kenyl am no, sy car bocycl yl am no,

het er ocycl yl am no, am nocar bonyl oxyal kyl , al kenyl oxyal kyl

al koxyal kyl am no, alkylanlnoalkoxy o RO SoriR’, WO 2004/ 087074

PCT/ U52004/ 009659 -71 carbocycl yl ofycar bdayl/, het erocycl yl oxycar bonyl ,

al koxycar bonyl am no, al koxycarbocyg&l yl ani i no, aIkoxycarbocyclylalkylanlno,
am nosul finyl, am nosul fonyl, aPk@Tsxlfonylanlno al koxyal koxy,

ar ni noal koxy, am noal kyl am no, ky“qnllnoalkylanlno

car bocycl yl al kyl am no, alkylanln yfanlnoalkylanK f

al kyl het erocycl yl am no, heterocycl ylal kyl am no, al Ky he?erocyclylalkylanlno
car bocycl yl alie/idnedyitatige torresponds, in Rehetaray Eoythtiat(@Noecycl yl al kyl ami no,

al koxycar bonyi het erocycl yl am no, al kyl gm nocar bonyl, al kyl carbonyl am no,
hydrazi nyl, al kyl hydrazi nyl, an@garBocyclyl hydrazi nyl, wherein: any
substitutabl e nenber of such group pptionally is substituted with one or
nore substituents independently selfcted fromthe group consisting of

al kyl, al kenyl, hydroxy, hal oggn, -a!kyl, al koxy, hal oal koxy, ket o,

am no, nitro, cyano, alkyl sul®™of ¥l sul finyl, alkylthio, alkoxyal kyl,
car bocycl yl oxy, heterocyclyl, and™Rs ocyclylalkoxy, and R5 is a

ni trogen-protecting group (except teﬁR buKHDomytarbonyl) [211] Enbodi ment
67 can be a @@ ﬁ% according to Enbodi ment 66, wherein RS is acetyl. [2121
Enbodi ment 6 B&% M ocess according to Enbodi ment 66, wherein: the

ni trogen- pr oRét tred Ml@mr@l rﬂ%ﬁﬂ’?geiedtéﬂ FbmUks proplcendigtidpdra (XVI):  H3C%

a~, 0 .S~'N ONN NR"
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, Y2, Y*, and Y? is =C(R*)-; and
one of Y!, Y2, Y?, Y*, and Y® is =N-; and
three of Y*, Y2, Y3, 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,



t he hydrazone corresponds in structure to Formula (XI11)-. W 2004/ 087074
PCT/ U520 -72- H3C\ $~ OHN-N rJ NXIl). [2131 Enbodi nent 69
ca 0‘%/0%9849&%74 t ﬁé:T%qép%@g?ﬁsﬁr ot ect ed

n be a process according to Enbodi nent 66, wherein:
pyrazol e corresponds in structure to"the foll owi ng formula: H3C SN, O N 4
CH3 C1 N N, and the hydrazone corresponds in structure to the follow ng
f or mul acarbpgpychylexycarenyly haterocyplylaxyearbemy calkoxyshibdeyleorin@sponds in structure

h ' | a: nhodi b
1t ogertsr SRR DS oty eabootebhito RIS ARRNm i oBedont o o
cor r espalkgiulfonylinihot skex alkdag), Alioalioxy; aMBbARPHWARET 074 PCT/ US2004/ 009659

-73- -3 \OR3ANRS R3B Y5 Y1 R3C, . . .
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).

121 1] 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 (XTII):




Y3 (1V); and R3A, RSB, and R3C are independently selected fromthe group
consi st rogen, hal ogen, hydroxy, cyano, am no , L noal | cyl,
nonoal kylr‘g(r)ngtr)l%,mw{gf al kyl am no, al koxy,_. and al koxyal kyl , P&E}éﬁﬁoﬂ@%{/} car bon
of the al kyl, am noal kyl, nonoal kyl a‘rfpn'o, di al kyl am no, al koxy, or

al koxyal kyl optionally is substituted with one or nore substituents

i ndependently sel ected fro grgup consi sting of hal ogen, hydroxy, and

cyano; and one of Y1H3;¢> Y5 is =C(R4)-; and one of Y, Y2, Y3,
Y4, and Y5 is =N-; and t hr 8e=x , Y3, Y4, and Y5 are independently
selected fromthe group consisting = and =N-; and R4 is selected
fromthe group consisting of hydroge ,—ﬂyhno, hydr oxy, thi ol
carboxy, nitro, alkyl, carboxyal kyl, , al kyl sul finyl,

al kyl sul fonyl, al kyl carbonyl, carbdcyclyl, carbocyclyl al kyl,
carbocycl yl al kenyl, carbocycl yl oxy? ar bocycl yl al koxy, carbocycl yl oxyal kyl ,
carbocycl yl thi o, carbocyclylsulfi , |l carbocycl yl sul fonyl

het er ocycl yl t hi o, heterocyclyl sul , heterocycly fonyl ,

car bocycl yl al koxy, carbocycl yl heterocyclyl, heteroc | al kyl ,

het er ocycl yl oxy, heterocyclyl al koxy, am no, am noal kyl, al kyl am no,

al kenyl am_no, al kynyl am no, _carbocyclyl am no,_ heterocyclyl am no,

am nocaldhy| , Bmp entHheHPEl agrpcess atqoadps xSarbrgimend SRowYrRY | ani no,
al kyl am noal §xy K MﬁR%% . .
het er ocycl yl oxycg?%®F¥S%F%g%E§r%oné@%{%{o, a Egg‘gﬁﬂ%?y“é? aur%a'no,
al | coxycar bocycl yl al kyl &FrgA~ani nosul finyl, am nosul fonyl ,

al kyl sul f onyl am no, al koxy,,pam noal koxy, am noal kyl am no,

al kyl am noal kyl-am no, carboc) 4§alhyla )

al I cyl am noal kyl am noal kyl am noQ" ‘gl

het erocycl yl al kyl am no, al kyl heteresycl
car bocycl yl al kyl het er ocycl yl &t erocycl yl het erocycl yl al kyl am no, WO
2004/ 087074 PCT/ US2004/ 009685 & kyyxycar bonyl het er ocycl yl anuno,

al kyl am nocar bonyl , alkylcarbonylan1~ﬁ, hydr azi nyl q al kyl hydrazinyl, and
car bocycl yl hydrazi nyl, wherein: any s bstitutablesznber of such group

optional |y i thetiyagdzbhidiéebspbrids ifRBuctafe ti@icfoliuRaid fowanlss | ndependent |y
sel ected fromthe group conS|st|ngCPf

o .
ycl yl am no,
af kyl @Hy i no,

H;C {4:0
HN—N O
\ N_{
CH;
~
™
N/| ,and

the benzoyl halide corresponds in structure to the following formula:
Cl

Cl

[214] Embodiment 70 can be a nitrogen-protected pyrazole, wherein:

the nitrogen-protected pyrazole corresponds in structure to Formula (IV):



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

am no, Ni w00k all cyl sul fonyl, alkylsulfinyl, alk yal kyl ,
carbocyclyloxy,Mﬁgﬁerocyclyl and hetﬁgocyclylalkoxy %ghgggb@&%§£5

ni trogen-protecting group (except tert=butyl oxycarbonyl). [2151 Enbodi nent
71 can be a nitrogen-protected pyrazole according to Enbodi ment 70, wherein
R5 is acetyl. [216] Enbo f% §an be a nitrogen-protected pyrazole
according to Enbodiman he nltrogen protected pyrazole
corresponds in structure FNSCiQ0 iSSNNNR5 C NN
CXVn [ 217] Enbodi nent 73 2d pyrazol e according to
Enbodi nent 70, wherein t pyrazol e corresponds in
structure to the foll ow ;ﬁﬁor | a: C\1iO~N 4 N \ &x3 Cl Oy 16/
1 N [2181 Enbodi nment 7 cdg/ a Sgﬁc %5 for making a substituted
pyrazol e, a tautonmer of tpesStbsti ut ed\ yrazole, or a salt of the

substituted pyrazol e or tattoner, Wn%%; t he subs uted pyrazole
corresponds in structure to Formula (1) VO 2004/ 08%&‘39(&/ uUs2004/ 009659 -

75 R3A C | 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', 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
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, heterocyclylheterocyclylatkylamino,



NR3B )~ 3C (1~ Y5 Yl N33ik2 (1); and the process conprises formng a
corrpositi‘g?,zomg@,hn greater than 30% (by weight) of tli*%Tﬁ%%{ﬂﬁ 6i5§)n
consists of a nitrogen-protected sub_sJ}“ut ed pyrazole corresponding in
structure to Formula (IV): H3C S1.1 3A'NS 3B'! 5/ 1) R3C Y2 Y3 (1V); and

R3A, R3B, and R3C are in endently selected fromthe group _consisting of
hydr ogeﬁBl?comﬂag@’é‘H%heW%)@fﬁ;Bm}ﬂ?aﬂ]i?}’yagﬂli‘?%{bom’k91k,y1‘%i‘1‘h% 98’,hyﬁ%§ll’kyl am no,
di al kyl angyﬂ@drag{nlw)%fi Cm0%1§m§?1ﬁﬁlﬁ§twh i n: any carbon of the alkyl,

y

am noal kyl', "nonoal’kyl am no; di al k m no, al koxy, or al koxyal kyl optionally
is substituted w ty substibrtable membsubfduch genipoptiodabeisdebitityted alithatned fr om

the group consisting of hal.ogen, . hydroxy, .and ano; and one of Yl, Y2, Y3,
Ve Snd Vs te® s Raghore syt RERR ingebbidenty soidfes ThA Gk S oRie Ohing ¢ hr ec

of Y, Y2, Y3, Y4alk%ﬂ%lk%’ﬁy@h@dﬁo&?%ﬁéﬁ?ﬁdl&a@?! Skbed alaRdkpekdsoup
consisting of =C(H)- "and =N-; and R4 is selected fromthe }gcrgoup consi sting
22

of hydrogen, hal ogeino,mitzmeyainy; dhodeplfonylhallsylsulfiayb edsylthiv, etkoxyalkydy| |
car boxyal kyl , al kyl thi o, .al kul sul finyl | ] cyl sul.f.onyl, .al kyl carbonyl,
carbocycl yl, car bg?:r&?B?Xﬁlyo\lPHfﬁ}e e&%‘}yﬁ&(ﬁ‘@e%fi%’ﬁwa}&%’é‘fﬁ%ym yl oxy,
carbocycl yl aRR @/nit@aeRpgoted tigRya) ﬁéﬂ:ept - BagIhydrbbiiyd).
carbocycl yl sul finyl,  carbocyclyl sul fonyl, heterocyclylthio,

het er ocycl yl sul finyl, heterocyclyl sul fonyl, carbocyclyl al koxy,

car bocy ?C]]%é/ het eérﬁ?/éf(ﬁh%ht 7PELEEOF éﬂgé%rﬁbﬁ%%ﬁdﬁr%qg é‘fc{?}é‘iﬁ@g gjn’]ﬁrﬁg(,)diment

het er oc | al KOXy, am no, am no
al kynyl aﬁjmlmreibi\mszwéh’tﬁmom PCT/ US2004/ 009659

[216] Embodiment 72 can be a nitrogen-protected pyrazole according to Embodiment
70, wherein the nitrogen-protected pyrazole corresponds in structure to Formula (XVI):

H3C
( l S/,O

/\aN
o N7\

N-R?

Cl
N XVD.
[217] Embodiment 73 can be a nitrogen-protected pyrazole according to Embodiment
70, wherein the nitrogen-protected pyrazole corresponds in structure to the following

formula:

[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):



-76 carbocyclyl am no, heterocyclylam no, am nocarbonyl, al koxy, al koxyal kyl,
al kenyl o kvl | koxyal kyl am no, all cyl am noal koxy, al koxycarbonyl,

car bocyci‘yﬁg%éog?(ggnyl , heterocycl yl oxycar bonyl , al koxy@gFﬂéﬁWQM‘sﬁ%,

al koxycar bocycl yl am no, al koxycar bocytl yl al kyl am no, am nosul finyl,

am nosul fonyl, al kyl sul fonyl am no, al koxyal koxy, am noal koxy,

am noal kyl am no, al kyl aRi‘hoal kyl am no, carbocycl yl al kyl am no,

al kyl am noal kyl am noal kyllam no N—&iEKY| heter ocycl yl anm no,

het er ocycl yl al kyl am ng V! h ’ A kyl am no,
car bocycl yl al kyl het 0% ocycl yl al kyl am no,
al koxycar bonyl het er'docyc i hocdf bonyl, al kyl carbonyl am no,

hydrazi nyl, al kyl hydrazinyl, apd carbocyclylhydrazinyl, wherein: any
substitutabl e nenmber of such %;;:pprtionally is substituted with one or

nore substituents independent sellect ed fromthe group consisting of

al kyl, al kenyl, hydroxy, hal ogeny3hal oal kyl, al koxy, IEad}ngal koxy, ket o,

am no, nitro, cyano, alkylsulfonyl, alkylsulfinyl, a$ 'ylI'thi o, al koxyal kyl,
car bocycl yl oshg préresecamuprdes fornzing a lkemposityr wHeadik @raaterdinah T4 (lsy a

ni t rogen- tecting grqu except. tert-butyl oxycarbon . 19] Enbodi ment
75 can B’Spgjs?gﬁﬁgl&ee I’éb@ (‘)H§|13flsc5’f Eﬁ%‘lﬁeﬁﬁ’ﬁ%’/te‘?tﬁe{ S\?\})?fgls’gg‘i\‘uz’gﬁhﬁ@ast about 50%
(by wei htkdspOidihdi ©RRRRSId FORMAL(SHSt S of the nitrogen-protect ed
substituted pyrazole. [220] Enbodi rent 76 can be a process according to
Enbodi ment 75, wherein ay TR ijgg‘gOUt 75% (by weight) of the conposition

consists of the nifg , substituted pyrazole. [221] Enbodi nent
77 can be a process "accokd to\&m'b

., wherein at | east about 95%

substituted pyrazole. [2

be a process according to
Enbodi ment 77, wherein a&ghﬁ_ast

97% (by wei ght) of the conposition
consists of the nitrogen-prit jt uted pyrazole. [223] Enbodi nent
79 can be a process accorg[% t 78, wherein at |east about
98.5% (by weight) of the nposi ti oydeorrsi st s of tB@gg t r.ogen- prot ect ed
substituted pyrazole. W 2004/087074 PCT/ US2004/0 gnd

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 Y!, Y2, Y3, Y?, and Y° is =CR")-; and

one of 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,



-77 (224] Enbodinent 80 can be a process according to Enbodi ment 74,

wher ei n: W}?zobf/ozﬁ&m)" and Y4 and Y5 are each =C(H)-. J@%?%(&E%Bg%hnent Si

can be a process accordi ng to Enbodi nent 80, wherein R4 [ 226]
Enbodi mrent 82 can be a process accor'd?‘%g to Enbodi nent 81, wherein R3Cis
hydrogen. [227] Enbodi nent 83 can be a process according to Enbodi nent 82,
wher ei ncaRbacyckylamipgy agjeecyqlylaaindapirticathonyB alkoxy, %@Hagﬂ’écess according to

e i AL S 17 i

ni t r ogecarbodicttdedabonsgl httetorgclyloxazabenyt ik &spRaMIaylathisd,r uct ure to the
follow ng fornul a: CONRS C1 N [229] Enbodinent 85 can be a process
accor di A§oxyraehasyelyrerpo.glkoxypabacyeldalkylagino, agppesulimde aopposidioght) of t he

2004/ 08 574" BV BB,k abulsl)” AORRIREY ERREATR S Lon be  process
omboSi Lo CONSLat S of  he it oS b ot Gel o0, SuBSL] U el byt azol e [2311°
Evhoa nRPa RO Ro et HE G R A0 RGO AR or of n { he

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).

[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.



formati on of the conposition conprises: [2321 formng a multi-phase m xture

byaproc&,ﬁsﬁ j,sing contacting water with a m xtur risi t he
nit rogen-proog@@gﬁsubsti tuted pyrazoJFI_?, an organi c sol &g&?@g@@ogﬁ9
inmpurity, and (233] renoving water containing the inpurity fromthe

mul ti-phase m xture. [2341 Enbodi ment 88 can be a process according to
Enbodi m44184, Kmbediment R carf by apiopess aegording te Emhodimens {4cwhpeinses: [ 235]
form ng a nukgijs Ea@y Lyt ure by a process conprising contacting an aqueous
salt solution with a’m xture conprising the nitrogen-protected substituted
pyrazol e, anY”mngéﬁhmesmmvéﬁEDnand an inpurity; and [236] renoving water
containing the inpurity (or a salt thereof) fromthe nulti-phase mxture.

[ 2371 Enbodi nent 89 can be a process according to Enbodi nent 88, wherein the

aqueous (B}t S bbb PIP PGS HERRLKDIARY 16 bhiddfifer 805wnbRRAR* Sbodi ment

90 can be a process according to Enbodi nent "84, erein the formation of

t he conpypdiogeon conprises formng a sol vent/anti-solvent mxture by a
process conprising contacting a mxture conprising the nitrogen-protected
substituted pyrazole and an organic solvent with an anti-solvent. [239]
Embodi mFl'ﬁGg 91 CBRbHEInnPBY RS AHi00EH BRI FRtIRAENt Y, whbefeR ¥ is 12401
the solvent conprises a solvent selected fromthe group consisting of

t et rahyliydogeman and tol uene, and [241] the anti-solvent conprises a

Cl- C6- al cohol . 1242] Enbodi nent 92 can be a process accordi ng to Enbodi nent
91, wherein the anti-solvent conprises isopropyl alcohol. [243] Enbodi nent
93 can PERT7 pr oE@S6diatmeRY ittbd PplobEedietaing 90 En¥eiRém SEheherdin®kPrie
conprising the nitrogen-protected substituted pyrazol e and organi c sol vent
is at ahydyogema/ 087074 PCT/ US2004/ 009659 - 79 tenperature of greater than
25C when contacted with the m xture conprising the nitrogen-protected
substituted pyrazole and organi c sol vent. [244] Enbodi nent 94 can be a
process [2a83 or di Bgbbdinteib 84 carhd a Pldcesslacctingtth Embudithetit 83cwhgyelsi ng t he

ni trogen-protected.substituted pyrazol e and orgggic sojvent is at a

tenperature & SIOSHIAIRIrazole osrespRds IerucKE f0 B fPlevig IHat he ni xture
conpri sing N—NH

cl [ N
H
T
=
S

the nitrogen-protected substituted pyrazole corresponds in structure to the

,and

following formula:
H,C

[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.



the nitrogen-protected substituted pyrazole and organic sol vent. [245]
Enbodi ne e a process according to Enbodi nent r.ei he anti -
sol vent &02?0420%?0e7?perature of great eé%t han 25C when co%%gdgf]é€04&lo¥6ﬁgthe

m xture conprising the nitrogen-protéetted substituted pyrazole and organic
sol vent . 35?246] Enbodi ment 96 can be a process according to Enbodi nent 90,
wher ei n[33¢ antimbedimeah86 fan ba 2 processperaading so BmbiodimeniB4uvheeintas legsout  60C
when conbaeut O84%bytweight) ofithe econpositiop cossisig of the nitiegengrotepted selstitated
substi t pyreolpyr azol e and organic solvent. [247] Enbodi ment 97 can be a
process accordi ng to Enbodi nent 90, wherein the formation of the
conposition further conprises heating the solvent/anti-solvent m xture.

[248] Epizagi merdmB&dicRat SEcdh wpfl%ﬁéssas&&aiﬂg@aEhfboﬁimaﬂIs&pwhera&,th&herel n the
for mtnm{ioﬁsﬁh«e@w@%m&ibﬁ@oﬁn%ﬁ dfer conprises heating the
solvent/anti-solvent at a tenperature of from about 50 to about 60C [249]
Enbodi m23] 99 darming aamubinplest niisure hyheprecessgoamprisingtdontacBaesvatey wilhiaght )  of

the conpgEsition consists.of a conpoun rresponding in strycture to Fornul a
(1) ©© PRtk o s B i PoacR RS b S RERARTG ol otV iR of v
Y2, Y3,ir%(}4uritg;rtddeS Is =C(R4)-; and one of Y1, Y2, Y3, Y4, and YSis =N; and
WO 2004/ 087074 PCT/ US2004/ 009659 -80 three of Y', Y2, Y3, Y4, and Y5 are
i ndepentfddl | y gemevingdviteneantaiaing thaimpucibnEpe: the gudti-paesemixtig N-; and R is
selected fromthe group consisting of hydrogen, hal ogen, cyano, hydroxy,
thiol, carboxy, nitro, alkyl, carboxyal kyl, alkylthio, alkylsulfinyl,
al kyl sufZsdpyl , Erabddiineat 8963t be £ piobers viedordling ¢@ ERthodivhetlt 84 kwherein the
car bocy edriflafibik 8fithle cofifpobidion Cbiripi¥as:  car bocycl yl al koxy, carbocyclyl oxyal kyl,
car bocycl yl thio, carbocyclylsulfinyl, carbocycly]sulfonyl,
het er ocl&VI t hifermmeraamBliyBhase suixieRy 2 DIoseECOBPERPESANtaEHYS an aqueous
car bocY Clyd i Vith § ARG EbHbRS EHARHE o prBRbBH G NEE biRArote, an -
het er ocycl yl oxy,

organic solvent, and an impurity; and

[236] removing water containing the impurity (or a salt thereof) from the multi-phase
mixture.
[237] Embodiment 89 can be a process according to Embodiment 88, wherein the

aqueous salt solution comprises ammonium and chloride ions.

[238] Embodiment 90 can be a process 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;-C¢-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




het erocycl yl al koxy, am no, am noal kyl, al kyl am no, al kenyl am no,

al kynyl anjyap ocycl yl am no, heterocyclylam no, am nocarbonyl,  al koxy,
alkoxyalkyl,ﬂmg@ﬁgﬁyloxyalkyl, alkoxy%bkylanino, alkylaﬁf $@8%V?§9

al koxycarbonyl, carbocycl yl oxycarbonyf, heterocyclyl oxycarbonyl,

al koxycar bonyl am no, alkoxgcarbocyclylanino, al koxycar bocycl yl al kyl am no,

ani nos ult¢mpsrrturenf gieaien thamyd C whencontantedswith she mixturgickmpyising dhe/ |

am noal am i 1 I i no, carbocyclylal kyl anm no,
al kyl amli‘ﬁ%%%elé at%&%)%’@m&gﬁ%&a%lgﬁ@%@r%&fc "yl am no,
het erocycl yl al kyl am no, al kyl het erocycl yl al kyl am no,

car bocyc) yl al kyl het eracycl yl am no, heterocyclyl het erocycl yl al kyl am no,

al koxycjg%ﬂnﬁwgp%ﬁ&%ﬂp i3 Ryocess peoprding HoEmppdimant 9&‘4@@'@8 nyl ami no,
hydr azi nyj : is y § . I i n: y

substi tg%ﬁg e%nré%%%%{éi gqudéﬁéé ™ r o%ﬁ&gg I on%k?bp%gglgé'bgﬁ%a&%ﬁﬁnpﬁ ag%e or
mor e suliehpdratard of frord @apeutddriv |aposted 08C twedn feontac el evithr the mirRstahprisdgngd f

al kyl , kenyl , hydroxy, . hal ogen, hal oal kyl , al koxy, hal oal koxy, ket o,

am no, ?F‘B?‘gg‘?!y Be,cte&f/ %“éwt&[ﬂ%fwﬂﬂ @%@gzgﬁ? FOSAL  al kyl thi o, ~al koxyal kyl ,
car bocycl yl oxy, heterocyclyl, and heterocyclyl al koxy; and R5 is a
nitrogen-protecting group (except tert-butyloxycarbonyl). [250] Enbodi nent
100 can [B45]a Endhmdlisedti Breanbdearmvenrys tecoktibg th Bmbodiaeent AP erlkrein the adteast about

75% (b i ght th it i st f t d 2511
Embod mevegs K ripE AR AR e COT U GG RO wher ein  at
| east a%g%)rigiﬁg@% 1% g b cteddubkitated PIPHBI drdbrERAS ksiléntof the conpound.

[ 2521 Enbodi nent 102 can be a conposition accordi ng to Enbodi nent 99,
wherein the conpound corresponds in structure to the followng fornmula: WO

Enboci maRTol1 CHRAgY 8 B darpPon StueR pbbu s bl iR ci v

| east akelient’ib% 4 ynpeitaielof ffm hikttit 50 MPatsdut 6OTC *BBS tadtscted withehe onpound.
12541 Enbodi nent 104 can be a conposition according to Enbodi nent 102,
wher ei n mixture comprising the nitrogen-protected substituted pyrazole and organic solvent.

[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 Y!, Y2, Y3, Y4, and Y’ is =C(R4)-; and
one of Y', YZ, Y3, Y4, and Y° is =N-; and



at | east about 98.5% (by weight) of the conmposition consists of the
corrpound.“l(gé)?é@ odi nent 105 can be a process for making a substituted
pyrazol e, "a o r of the substituted pyrazole, or a TS24P4/Q08659
substituted pyrazole or tautoner, whéfein: the substituted pyrazol e
corresponds in strueture.to Formyla (1): R3A ;-NH R3s/ NOH 3C lIpll Ys Vi
3.~z (1); andhrenef ¥r.0Fed2, ¥ormpd Y ase wdepanderily soleptert fromake Zone ni trogen of a

ni troge - Clef ubst ik U pyrazol e; and the nitrogen-protected
CeiRbgT eSS

substi t corresponding in structure to Formula (1V): O HC S ~C

3 ~N WA N- RSR*R8sdbectddiehim, the Bdp ‘cydsiding(dfhydpen WalGR04¢ 283 Odiroxy,
PCT/ U8200_4{ 009659 .-82 R3A, R38, and _R3C are independentl %‘(H selected fromthe
group cd&Mel sembayy.@Htro, Al sebexyRlkyb glsylthip, alkylsplingl.aleylsulipmyb,  al kyl |

o o2 i REGEL SROE e LRI e ] therel
or al koxydbokydlylalkbk armatboeyelyloxyalkyl, tarbeclyalylttio,aaeboayclplsulfinyfubst i t uent s
g e ST etk eyl i OB S h o 10 iyt 1 OV and
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).

[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:



one of Y', Y2, Y3, Y4, and Y5 is =C(R4)-; and one of Y1, Y2, Y3, Y4, and Y5

is =N f Y Y2 Y3 Y4, and Y5 are indepen I ed from
t he grouzﬁg’cztgﬁm s?| ng o of = - and [gli and R4 is sel eg}%ﬂi@%f@&oﬁ%@ group
consi sting of hydrogen, halogen cyan hydroxy, thiol, carboxy, nitro,

al kyl, carboxyal kyl, aIkyI&€¢o al kyl sul fnyl, al kyl sul fonyl, al kyl carbonyl,
car bocycl yl, carbocyclyl al ) bocycl yl al kenyl , carbocycl yl oxy,

car bocycl yl al koxy, carbocyclyl | k®1, carbocyclylthio,
carbocycl yl sul finyl, carbocycl yTsyfs ‘,I he{ er ocycl yl thi o,

het erocycl yl sul finyl, heterocyclyl@ul » agaripocycl yl al koxy,

car bocycl yl heterocyclyl, hetero A abkyl , k€t erocycl yl oxy,

het er ocycl yl al koxy, am no, am ngg Kyl anmino, al kenyl am no,

al kynyl am no, carbocycl yl am @5, | yl am no, am nocar bonyl, al koxy,
al koxyal kyl, al kenyl oxyal kyl , ai | coxy&kyl am no, alkylanlnoalkoxy,

al | coxycarbonyl, carbocyclyl oxycarbonyl, heterocyclyl oxycarbonyl,
alkoxycarbonylanino alkoxycarbocyclylanlno aIkoxycarbocyclylalkylanino

am nosul y su K Isulfo 0, 5?| A%
| el
o noal T R o b g SR e an v

heterocyclylalkylanlno aIkyIheterocyclylalkylanlno

car bocycl yl al kyl het erocycl yl am no, heterocyclyl heterocyclyl a] kyl am no,

al koxyce[iﬁ\;cb ny| hembpdicyant y04bednhs, a faimmSHmnr&gc@tﬂb'@t?IEmlmdnyibmam@owhﬂam no,
hydr azi ayleast abdbitc8. 39 (b wieipht), of dindcorapdstmpnadonbiktg dif #ri copbpoundber ei n:  any
substitutabl e nenber of such group optionally is substituted with one or
nore substituents independently selected fromthe group consisting of

al kyl, gd3sgnyl , ERyddient 1000 xbaéseaéﬂﬁﬁhkahlswbmtB@Eyﬁhdﬂew, ket o,

am no, RiytdrRer cﬁ‘)ﬁﬁé‘&bsﬁ%&féd @HH asﬁ\t S Whibdtivted pabile b kforék oxyal kyl,
car bocyg%_% y, heterocycl and heterocyclylal koxy: and WD 2004/ 087074

PCT/ U52 9659 -83 R5 is a nitrogen-protecting group (except

tert-butyl oxyieabstityied pyi 2ol cofrebpuidsimstrkd@edafotmeula (Pr ocess according to
Enbodi ment 105, wherein R, is acetyl. [257] Enbodiment 107 can be a process
accordi ng to Enbodi nent 5, wherein the deprotection occurs in a nedium
having a pH of greater 7. N—NH

I,
Y (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

v

V¢ (IV); and



[ 258] Enbodi nent 108 can be a process accordi ng to Enbodi nent 107, wherein

the depr | curs in a nmediumhaving a pH of at least about 11. [259]
Enbodi rrental(%@h@é;’?ﬁge a process accor '&ng t o Enbodi nment ‘?T‘gF/PS%%‘E?"é’?ﬁ%: t he

de-protection conprises converting the&“nitrogen-protected substituted
pyrazole to a,patially.de-protected substituted pyrazole in a basic
nmedi um and the Pas epdR yagdndapendentiy gelseipd fiom ithe grgnprepnsising:ef r esponds i n

260]  EngantematBLef iy by sz, o i i menglBRiedfior 0o, ner o n
the pardidliaylhyimbe afiory caidentk sxyalkyl, whegsiin:pyr azol e corresponds in structure to
Formula (XVI11): N N--R5 NJ]  CL/ N((XVIIl). [261] Enbodinent 111 can
be a process acco_ra&D’r‘FérqoB Oélral‘fbﬂw}eﬁflm%&yﬁ Wéfka_lamm igkpleBiRt i on
o pr of oot od subst T TaPey By ERI opA Sk AE R it Bl BYRO60 0 08707
PCT/ US2004/ 009659 subgi#tu¢ttisimdepdidentiiesabectddeftom dhe gilosp icondigtthemyfhalogks,
corre§ponds in st rhu%olg(reart1 cl;?lgnyrlda (XV): HNN O3A\ NH WB I Y1 i W
174, "% 2 ydAroxy, yano,
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‘, Y% Y3, Y*, and Y are independently selected from the group
consisting of =C(H)- and =N-; and
R* is selected from the group consisting of hydro gen, 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,
alkoxyéarbony]heterocyclylamino, 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



y3 (XV). [262] Enbodi nent 112 can be a process according to Enbodi nent 111,
wherein t de-protected substituted pyrazole cqrresponds |
SR - et

in
structure ol l owing formla: zzz. N C1 N $3? ment 113
can be a process according to Enbodi nent 105, wherein the deprotection
occurs in a mediumhaving a pH of less than 7. [264] Enbodi ment 114 can be a
process accoRdinyniosepEieciageraups(exoups tai-butyloaycatbemBd)-ect i on conpri ses
contacting an acid and toluene with the nitrogen-protected substituted
pyrazol e. [265] Enbodi ment 115 can be a process according to Enbodi nent 114,

wher ei n{256Y2 i sErabigdidient 1Gehn e Apptdcéb asdoediapehERBotidment [| 066 hdreih®di nent 116
can be a process according to Enbodi nent 115, wherein R4 is hydrogen. [267]
Enbodi mAce®17 can be a process accordi ng to Enbodi nent 116, wherein R3Cis
hydr ogen. WD 2004/ 087074 PCT/ U52004/ 009659 -85 [268] Enbodi nent 118 can be
a process according to Enbodi ment 117, wherein R33 is hydrogen. [269]

Enbodi mi2i7] 119 Embodiment Hiocads amocesdaordiag kovBotodimint 108, whdteinghen:  t he
éubstitdélﬁdtebﬁdsmmdgfs ip@mediperitsinga sH lof giddfee thad 2. he following fornula: NIl

V ~-Ox OICS an

[258) Embodiment 108 can be a process according to Embodiment 107, wherein the
deprotection occurs in a medium having a pH of at least about 11.

[259] Embodiment 109 can be a process according to Embodiment 107, wherein:
the de-protection comprises converting the nitrogen-protected substituted pyrazole
to a partially de-protected substituted pyrazole in a basic medium, and
the partially de-protected substituted pyrazole corresponds in structure to Formula
XVID:

(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):

(XVII).

[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




the nitrogen-protected substituted pyrazole corresponds in structure to

For mul a (‘)6\/40})4 g&ﬁ_& a .0 iINN O5 CL 1 ~N((XVvl). [.270]_ Enmbodi ment 120
can be a proces[s accordi ng to Enbodi nent 105, wherein t HET @B?%‘fogﬁ(’i on
conprises: [271] formng an acidic ni #tare by a process conpri sing
contacting the nitrogen- protected substituted pyrazole with an acid into a
reactor, and thedoubledmpratactadgubstitutedipgrazole oprugspongdp ithstanchirs & Fomanla 273]

mai nt ai MA4g. t he tenperature of the acidic m xture at |ess than 65C between
the fornation of the acidic mixture and the addition of the base. [274]
Enbodi nent 121 can be a process ggee¥di ng/to\Enbodi nent 120, wherein: Y2 is
=C(R4)-, and Y4 and Y5 are_each W—{(275] pggbodi nent 122 can be a
process according to EnmboBRhpat 2% /wherkin R4 is hydrogen. WO 2004/ 087074
PCT/ 1TS2004/ 009659 -86 12761 B i N

Enbodi nent 122, wherein R3 ggel1 12771 Enbodi ment 124 can be a
process accordi ng to Enbodi W& 123° wheyein R35 is hydrogen. 1278]

Enbodi mrent 125 can be a pRﬁ%ess acc ila‘ézto Enbodi nent 124, wherein: the
substituted pyrazol e corresponds in>st¥ucture toXWN& fol | owi ng formul a:
--NHA N~OH 10

[262] Embodiment 112 can be a process according to Embodiment 111, wherein the
double de-protected substituted pyrazole corresponds in structure to the following
formula:

—N,

[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:
Y2 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.



N N ,and the nitrogen-protected substituted pyrazole corresponds in
structur a Xvl): H3C oyS-N N N-R5 ClNN( odi nment
126 can gvgb;i"‘g‘?‘{?zaej’lés according to Enbggl ment 105, wherei C)r{%e@" %é?ﬁ’;g?ectl on
conprises: [280] formng an acidic mXture by a process conpri sing
contact% en tro en- protected substituted pyrazole with an_gcid, and
[ 2811 ¢ écgpﬂ’gj’ éé?&i’“& i REQFRES arrending t9dambadimenyy 1 aWﬁ‘FS@FhRe Baving a
greaterhdgl(-,iergnd [282] heating the m xture with the greater pHto a
terrperature of greater than 25C. [283] Enbodi ment 127 can be a process
according to Enbodi nent 126, wherein the tenperature of the mxture with
the gre pH Ls intained at greater th t about 1 hour.
V0 200418807 B GEDkl Eiaries ProR soiprne e dangient 1AEOTETE & pr ocess
accor di ﬂ@mstﬁﬁteaqjy@me cb2@spoids edtfuchl?€ to e X6 NG Win gnttﬁmme greater pHis
heated to a tenperature of from about 65 to about [ 285] Enbodi nent 129
; /126, wherein the mxture with the
Yok 55—t aqut 80C for at |east about |
beVA prodess/ac ordl 8 t o Enbodi nent 126,
Y5 are each [287] Enbodi ment 131
nt 130, %nereln R4 is hydrogen. 1288]
di ng to Enbodi nent 131, wherein R3Cis
a process accordi ng to Enbodi nent 132,

can be a process accordi yg
greater pH is heat e¢gat<s
hour. [286] Enbodi ment 18Q_c
wherein: YZ is =C(R-, and Y4 ang
can be a process accordl ng to EnBsd
Enbodi ment 132 can be a processjacc
hydr ogen. [289] Enbodi nent 133
wherein R3B is

the nitrogen-protected substituted pyrazole corresponds in structure to Formula
(XVD:

(XVD).

[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(RY-, and
Y* and Y* are each =C(H)-.

[275] Embodiment 122 can be a process according to Embodiment 121, wherein R*is

hydrogen.



hydrogen. [290] Enbodi ment 134 can be a process according to Enbodi nent 133,

wher ei n: i tuted pyrazol e corresponds in struct foll ow ng

f or mul a: “{{fﬁimﬁ%%—i N ]V~ and the nitrogen-protected m%%%{"{f{hgﬁs'pyrazol e

corresponds in structure to Formul a ‘?9(\71): WO 2004/ 087074 PCT/ US2004/ 009659
f

H3Cal 3 I/ NONRS C1L1 / [/ ,N, ~N (XVl). [291] Enbodi nent 135 can be
a process according to Enbodi nent 134, wherein the tenperature of the

m xt ur e pybdyh ' ' ' . faopcat | east
about 1 (Bl Eggned 6 (Bi et Bt RoBRiinflo 1RAGRlont IAF mbeid B8 oot ot
134, whérydrogebhe nmnixture with the greater pHis heated to a tenperature of
from about 65 to about 80C. [293] Enbodi nent 137 can be a process according
to Enbodi nent 134, wherein the mxture with the greater pHis heated at
from abc[ﬁ"W]G%Iﬁﬁbcﬁﬁ@ﬁ{t12&%%‘3%?%&5?9&& W Edboditidht 127 WHerdROY]smENt 138
can be a process for nmaking a substitute yrazo?e, a tdutoner of the
subst i t bydwbgeyr azol e, or a salt of the substituted pyrazole or tautoner,
wherein: the substituted pyrazole corresponds in structure to Formula (XV)
or Formula (XVIIl): HV \ R3A N

[278] Embodiment 125 can be a process according to Embodiment 124, wherein:

the substituted pyrazole corresponds in structure to the following formula:

XVI):

(XVD).

[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.



RR3C j5 12 Y4'Y3 (XV) HLT 3A 1~ ILS R3B" y R3~0B ,Sg it Y 'Y3

(XV1f1); 4/ 087074 PCT/ US2004/ 009659 -89 the process conprises

de- pr ot ecﬁbﬁzg}ﬁa?sgﬁ-g‘ast one nitrogen of a nitrogen-prot e&%us@%@g%?ut ed
pyrazol e; and the nitrogen-protected‘§abstituted pyrazol e corresponding in
structure to Formula (1V): 3 3A1~F-PS 38 1$ L Y5 Y1 W 1~-2 Y (IV); and

R3A, R3B, and R3C are independently selected fromthe group consisting of |

i HH |00 | bo il , | kyl'ani no,
B oo A 28 e SR Ml o B Khgp TR 7 o
ani noal hyikrurerwithalidgrbatei pi is Hesbdo minperatura bk it abdit 85 icoatoat 80°C. optional Iy

is substituted with one or nore substituents independently selected from
the group consisting of hal ogen, hydroxy, and cyano; and one of Y, Y2, Y3,

Y4, and I S = ' 4,. 5 hS.=Ne-. and three
of vi YA it o9t bOUB s accoXe  BplCuinRA1 A sipncions 2
consi st inmgtuné witk{hd greaacipENs heatedlatformn abatl66 ¢d aboit 8O tfdreat dgastygboavhsi st i ng
of hydrg}gen, hal ogen, cyano, hydroxy, thiol, carboxy, nitro, alkyl,

car boxyaPRyl , al kylthio, alkylsulfinyl, alkylsulfonyl,

[286] Embodiment 130 can be a process according to Embodiment 126, wherein:
Y? is =C(RY-, and
Y* and Y° are each =C(H)-.

[287] Embodiment 131 can be a process according to Embodiment 130, wherein R*is
hydrogen.

[288] Embodiment 132 can be a process according to Embodiment 131, wherein R> is

hydrogen.

[289] Embodiment 133 can be a process according to Embodiment 132, wherein R*®is

hydrogen.

[290] Embodiment 134 can be a process according to Embodiment 133, wherein:

the substituted pyrazole corresponds in structure to the following formula:

?—NH
Cl N
. \"/\OH
O
J
|

S |

N , and

the nitrogen-protected substituted pyrazole corresponds in structure to Formula
XVD:



al kyl car bonyl, carbocyclyl, carbocyclyl al kyl, carbocyclyl al kenyl,

car bocycl bocycl yl al koxy, carbocyclyl oxyal kyl | vl t hi o,
car bocycl y{ds)il}w /|08n7§ , carbocycl yl sul fggyl , heterocyclyl t%‘?@?&%yl&w&'

het er ocycl yl sul finyl, heterocyclyl sul'6nyl, carbocyclyl al koxy,
carbocyclylheterocyclyl,6P8terocyclylalkyl, het er ocycl yl oxy,

het er ocycl yl al koxy, am no}~apgPmgal kyl , al kyl am no, al kenyl am no,

al kynyl am no, carbocyclyl a hgt er ocycl yl am no, ami nocarbonyl, al koxy,
al koxyal kyl, al kenyl oxyal | cyl™, & Hgnyalk, {m no, al kyl am noal koxy,

al koxycar bonyl, carbocycl yl oxyc8r bpnW——heterrtycl yl oxycar bonyl ,

al koxycar bonyl anmi no, al koxycaFBRey Ry a0, al koxycar bocycl yl al kyl am no,
am nosul finyl, am nosul fonyl, Lalkyl spfonyl anm no, al koxyal koxy,

am noal koxy, am noal kyl am n6]” WJ 20047 07074 PCT/ US2004/ 009659 - 90

al kyl am noal kyl am no, carbocycl yl al ky4g/ no, aI%xkqginoalkylaninoalkylanino,
al kyl het erocycl yl am no, heterocyclyl al kyl am no, "al kyl het erocycl yl al kyl am no,
car bocycl yl al kyl het er ocycl yl am no, heterocycl yl het erocycl yl al kyl am no,

al koxyc nyl het er qcycl m al kyl am nacar.b | ,,.al kyl.car bonyl am no,
nycr ot igPE o By XS Fad i Brabbascs Ry S et Lo hBrRn &
substit lt&ﬁ?éﬁnﬁ@ap@_é ik tusdHith ThOpRaRPHH IS Alalrfaih€d sUbedtérd tHhedso@ fopane  or
nore sub stituents independently selected fromthe group consisting of

al kyl , deaseabaut 1thpdr.oxy, hal ogen, hal oal kyl, al koxy, hal oal koxy, keto,
amno, nitro, cyano, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxyalkyl,
car bocycl yl oxy, heterocyclyl, and heterocyclylal koxy; and R5 is a

ni t r ogerj2g9z)ot ec BnitddiieiiN36 exCBOh ptdvets Lubndlnpxy Eribudivment 1342 @hbrenpedi nent
139 can be a process according to Enbodi nent 138, wherein RS is acetyl.

12961 ErfBddraevith tha greaten pHes hegied baa temperatvigiof grompalmaw 6d itorabaut 88%:. wher ei n
the deprotection occurs in a nediumhaving.a pH of greater than 7. 12971
Enbodi ment 141 can be a process according to Enbodi nent 140, wherein the
depr ot ed2P3n oc Bmtedimerm 182 danibe hpricegs @coidirgf toBmbeiimentadddy tvhdrkin 12981
Enbodi ment 142 can be a process according to Enbodi ngnt 140, wherein: the
depr ot edigHe %ﬁlﬁh? gioater gH\ig bestad at femspovidfyda-2ppw &t dor dtderst phqut dd

pyrazol 40 the substituted pyrazole in a basic medium and the substituted
pyrazol e corresponds in structure to Fornula (XVII):

[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): .

i
Y=ys (XV)

(XVIID); and




. HN RS RBA 3B1; RRt,15 2 V~V3 (XVII). 12991 Enbodi nrent 143 can be a
process a | Enbodi nent 142, wherein the substi razol e
correspondg‘gplfdri}hs P{’j‘gture to Fornmula (Xl.X): WO 2004/ 08707%@%0%%654’/ 009659
-91 ENO RBA\ CCH3 3BT, "ol R3YR3Cv 2q' 3 (XIX). [3001 Enbodi nent
144 can be a Erocess according to Enbodi nent 142, wherein the substituted
pyrazol e cor riaSPESEss Gompsises fe-protectipg pblepasioae piggen ofjraitiogma-prradpcted (xvi 1) .
[ 3011 Endgdidirs yljaéglecé‘:ﬂi be a process according to Enbodi ment 144, wherein
the substituted pyrazole corresponds in structure to the follow ng fornula:
H O N \ CH3he hittdgEh-ptotd 362 subistitmdell pyeatold dfirssponding i ginctes © Baamiadi ng to
Enbodi 140, wherein: the deprotection conprises converting the
nitrogen-protected substituted pyrazole to the substituted pyrazole in a
basi ¢ nmedi um and

H;C

(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:
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, Y3, Y*, and Y° is =N-; and
three of Y1, Y2, ‘Y3, 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 Fornula (XV): HN NH

R3A RR3C~4v0o bk Y- Y3 (XV). [303] Enbodi nent 147 can
accordi ng toozrtér{%tggrnent 146, wherein bge substituted pyf@ﬁ?z@&@@s%gsponds
in structure to the follow ng fornul a”"\W0 2004/ 087074 PCT/ U52004/ 009659 -92

HNN \ NHi N d_ Irv [304] Enbodi nent 148 can_be a process according to
Enbodi méHeylamigoalipilaming, carhocyelslsiiaseine ik aminoglkyiammaghylamiztvi ng a pH of

| ess t hafithetdrad jSayalole] 118%11? | %,@ﬂ]}@ ole, a tautoner
of the Sl'l}%lstei tru‘%&lay 1 pyr é?gﬁég;,cy%&&a sa Sb@kflﬁgéédtfgs I't g‘éﬁ%yr azol e or

t aut onercarbabyarl walkyltebarosychy tuning, beteypyydylbberayclybdkylacind, n structure to
Formul a (,XVI I |

o, and RS RIRRENIUAR YR Sl b eVl G Do e Sy T
0l Ky A S e . any carbon of the al kyl.
am noal kyl , nonoalakyIsabstitetabldinsdrilyer afsuvh, growgt dionallpis subktated| vkigh orept | onal |y
's substituted w torr] niote substitients 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).

[295] Embodiment 139 can be a process according to Embodiment 138, wherein R’
is acetyl.
[296] Embodiment 140 can be a process according to Embodiment 138, wherein the

deprotection occurs in a medium having a pH of greater than 7.

[297] Embodiment 141 can be a process according to Embodiment 140, wherein the
deprotection occurs in a medium having a pH of at least about 11.

[298] Embodiment 142 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 (XVII):

—N,
—P5
R3A N—R
R3B(L
1 7Y
3c Y N\,
R \ 4\ &
Y3ys (XVII).
[299] Embodiment 143 can be a process according to Embodiment 142, wherein the

substituted pyrazole corresponds in structure to Formula (XIX):



substituents independently sel ected fromthe group consisting of hal ogen,

hydr oxy, and one of Y', Y2, Y3, Y4, and Y5 IS one
of Y, YZQRg%EXYﬂ ‘%nd Y5 is =N andgﬁhree of Y, ’ﬁﬁggﬁﬂmﬁaQS are

|ndependently selected fromthe group” consisting of CXFﬂ and =N-; and R4
is selected fromthe group con5|s i ng of _hydroggn, hal ogen, cyano, hydroxy,

thiol, carboxy, nitro, alkyl, Ithio, al kyl sul finyl,

al kyl sul f onyl , alkyI03§Qonyl bocycl yl al kyl ,

car bocycl yl al kenyl koxy, carbocyclyl oxyal kyl,
car bocycl yl thi o, carbepylylsul finyl, carbocyclyl'sul fonyl,

het erocycl yl thi o, hetérolly het erocycl yl sul fonyl
car bocycl yl al koxy, caragﬁfp

yl hetyer oc\yal yl, heterocyclyl al kyl,
het er ocycl yl oxy, WO 2004/ 087074 2004/ 009659 het er ocycl yl al koxy,
am no, am noal kyl, al kyl am no, al kenyl am no, aIkynJ 1'no,

car bocycl yl am no, heterocyclyl am no, am nocarbonyl, alkoxy al koxyal kyl ,
al kenyl ox aIkyI al koxyal kyl am no, alkylanlnoalkoxy, kox carbonyl

car bocydp oxchmeﬂljm tﬂézémbcyepmcesmmrdw owitrgi the,

al koxycan ﬁmﬂymdﬁmneaidndx;&cﬂmwym Edraiuwtl}é‘vﬂmo am nosul fi nyl,

am nosul fonyl, al kyl sul fonyl anmi nox xya| koxy, am noal koxy,
aninoalkylanino alkylarrinoal«ﬁ.'I 10, / éﬁgylalkylanlno
aIkylanlnoalkylanlnoalkylanlno Lal Wyl hy gfy yl am no,

het erocycl yl al kyl ami no, a e \ Kyl am no,

car bocycl yl al kyl het erocyc , heterocyclyl heterocycl yl al kyl am no,

al koxycar bonyl het er ocycl yMNag# am nocar bonyl , al kyl carbonyl anri no,
hydrazi nyl, al kyl hydr€@ki nyl, and arbacyclylhydra2|nyl wher ei n: any
substitutabl e menber of such group™oj{ionally is i tuted with one or
nore substituents independently sel ected from the group consi sting of

al kyl , aIkenyI hydroxy, halogen hanaIkyI al koxy, hal oal koxy, keto,

anino, 0, an aIk lfln alkqﬁxalkyl
carbocyg? tﬁ HQPQ ;g% F gﬁépﬁéF%ﬁ §;§;9¥%§§§:9§W&Qﬁswﬁ

ni t r ogert: F%@PV%@OB S QQE@b?“%@F?‘b [ 306] Enbodi nent

150 can be a substituted pyrazol g, . LtRuto or sdbt according to
raz orresponds in structure to

Enbodi nent 149, wherein the subs
For mul a

CH;
N
a »
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:



(XVI1): RBA 3B'! RR3c,k4-VI 5~ (XvVil). [307] Enbodinent 151 can be a
substi t ut ¥ 4 tautomer, or salt according to 1?lment 150

wherein the su stltuted pyrazole corrgiPonds in structuﬁ) US2B04/090653 (XIX):
WO 2004/ 087074 PCT/ US2004/ 009659 N3AN(\ 1\ CH3 R3B 5(r) It R3C~
3S2 YV (XIX). 13081 Enbodi nent 152 can be a substituted pyrazole,
tautoner, or salt accordlng to Engodts 50,\wherein the substituted
pyrazol e corresponds in structure tc N (Xﬂﬂll) ~NNR5 4 NCO N
(XVIID. [309] Enbodi nent 153 e
salt according to Enbodi nent
corresponds in structure to tJ . 0
[ 310] Enbodi nent 154 can kg”a p'arnac‘utl
pharmaceutical conposition conprises @ Q
substituted

[ ed pyrazol e, tautomer, or
ei n the substituted pyrazole
i formula: HNO N3 | NdO N
;I conposition, wherein the
rapeutically-effective amount of a

[304] Embodiment 148 can be a process according to Embodiment 138, wherein the
deprotection occurs in a medium having a pH of less than 7.

[305] Embodiment 149 can be 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 (XVIIT):

(XVIII); 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 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,



pyrazole, a tautomer of the substituted pyrazole, or a

phar maceut, sAcceptable salt of the substituted pyrgz t oner
recited iw(ﬁﬁd{)ﬂgg’f@nt 1. [311] Enbodi npgent 155 can be a pPa @{4‘{0.5%

conposition, wherein the pharmaceuticadl conposition conprises a

t herapeutically-effective amgunt, of a substituted  pyrazole, ~.a tautoner of
the subdeterenyetylgkoxy; amano, gminpalisdy aledaminog alkeyvlawino, ekppEaming: of the

substi tlétaﬁggp%gm(ﬁ hg{erc%f}@%ﬁgo’rmggﬂbé\klﬂg Eﬂp&@f Egtgg%%g}ﬂ [ 312] Enbodi nent

156 can be ar naceut | osi tion, Teln haceuti cal
conposi tallenylaypkyls ekoaydlkgraiey bikymniyeadkdegs tlkoryetbomyd, of a substituted WO

2004/ 087074 P Us2004/ 009659 -95 razol e, a tautoner. of the substituted
pyr azol @?r%(?f’y‘g;%ﬁ&?%%& eée&??vlﬁ%@ébgﬁyle a@‘&?‘i’c%}fony FE8ubstituted pyrazol e
or taut %ﬁl@fxggiﬁﬁéé%ﬁ&lérﬂh%@lﬁgk cyéylalidiathinb TRt IRALy L 2AifRRHR12

Ayl
phar maceut i osition, er EIcg {he pharmaceut i cal “conposi ti‘on
conpri sedydsulfosylpewe,iatiaixyglkeky,entinaadkexyp amincatkydarsinbst i t ut ed pyrazole, a

t aut omer_.of the supst.ituted razole, . or har maceuti cal | y-acceptabl e salt
of ¢ he Utninp Ry EaeeT ARG ney PR R i le it [ a1a)
Embodi maiéyiHa&osiilylRifb, }h%fd@&?wlltﬂﬁhin‘éoﬁlm%kfér&?clymwmﬂnﬁmﬁ he

phar maceuti cal conposition conprises a therapeutl cal'l y-effective anount of a

subst i t wakhecygylabovihetcroeydlvlaminee hetefocy¢iplhstepayictylalsylamjnmzol e, or a

pharmaceutical | y- eptahl e salt the substiiute razaol r_.taut onmer
Pect t oa SR AiaRR At Futl, umbainboni ik eheRiAARS, Rudbahit
CoNposi tallylhydtsiiyl] ihd $EbodyuBINYAELAy1 CRther6@IPOSi tiOn conpri ses a

t herapeutically-effective amount of a substituted pyrazole, a tautoner of

the substituted pyanysgbaitutgblesngsmharofseagrewp pptionally pt sabstuted) witlypne ¢ he
substituted razo . I J [ - enting or
TlrJeat: n; Congiyti gndgweﬁg@&#ﬁéﬁdgﬁ%o%hﬁﬁgb} rg%@ﬁd@?%@éf%@sﬁﬁ %g\rﬁ [3|16]g

This invention is akyleslketyl, hydrgey halopen, halvalkiyt cillfoxy, aleallemiyl, Retopr treati ng
a condition (typically .a pathol ggi.cal condition) i manmal (e.g., a
human, conpani on aawnw@wwﬁkﬂﬁfonyh@ﬂwi%@ﬁwlaﬁk HPO, ai%yéﬁb’ﬁal, or

w I d animal) havi rlﬁ?arﬁUcygl ﬁgelrogydﬁll{]gﬂ t%gﬁl%_aﬁggf %ddon. [317] Sone

enbodi ments of this iInventioh are cted to a or preventing or
treating a p3B-isnditatgen-mrotediitg group fAsxcesicertbatydoxycattioayler m " p38- nedi at ed
condition" refers to any condition (particularly pathol ogical conditions,
i.e., diseases and disorders) in
[306] Embodiment 150 can be a substituted pyrazole, tautomer, or salt according to
Embodiment 149, wherein the substituted pyrazole corresponds in structure to Formula

(XVID:

P

XVID).

[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):



whi ch p38 kinase (particularly p3 8a kinase) plays a role, either by control
of p38 ki } | f, or by p38 kinase causi ng anot her

rel eased,aglﬁ@ﬁygég,ﬁﬁfor exanple, IL-1, ,,1L-6, or IL-S. Am%gb@f@?e in
whi ch, for instance, IL-1is a mgj or'%r‘rponent, and whose production or

action is exacerbated or secreted_in response tQ p38, would therefore be
consi dered a di sorder nedi at e(HN)‘VN . /[ 318] TRE conpounds of this invention
generally tend to be uzg@ul forjtr g orN\ eventi ng pat hol ogi cal
conditions that includ i-ted tocH,;319] inflammtion; WO

2004/ 087074 PCT/ US200 3§§;965 [3201 arthritis, such as rheumatoid

arthritis, spondyl oarthrlp es,sgoly arthritis, osteoarthritis, systenmic
| upus eryt hemat osus art c/a S, f&venﬂ arthritis, osteoarthritis, and

gouty arthritis; 1321] heuroinfl {iron; [322] paigl%%.e., use of the
conpounds as anal gesi cs), such as neuropathic painf 23] fever (i.e., use
of the conpounds as antipyretics); [3241 pul nonary disorders or |ung
inflammation, such as adult respiratory distress syndrone, pul nonary

sar coi sd398, asEmbadimant 182 sasbe asubsthutasinysagole, ionemyr, onfalbanserdingto di sease;
1325] cdimbasimen 58y whersauihe substinged pygrazilt eomsspbrdigi structuyoiodiodingla

i nfarcti(EVIIkuch as post-myocardial infarction indications), thronbosis,
congestive heart failure, cardiaQéNreper, ion injury, and conplications
associated with hypertensi on adtNory\heayt failure such as vascular organ
damage; [326] cardi omyopathy; [3R7]/strke, , Tk as i schenic and henor r hagi ¢
stroke; [328] ischem a, syelRg& DI n i sehlefma and i schema resulting from
cardi ac/ coronary bypass; rfusion injury; [3301 renal reperfusion
injury; [331] brain edeps k2321 geuribtrauma and brain traunma, such as

cl osed head injury; [GB3l neurod-gené;ative di sorders; [3341 central
nervous system di sorders (these i nckyde, for eanEbQHDQisorders havi ng

[309] Embodiment 153 can be a substituted pyrazole, tautomer, or salt according to
Embodiment 152, wherein the substituted pyrazole corresponds in structure to the
following formula:

—~N, O
HNT'\ N—{
= CH;

/ N
a »

-~

N
[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.

[312] Embodiment 156 can be a pharmaceutical composition, wherein the
pharmaceutical composition comprises a therapeutically-effective amount of a substituted



an inflarrmatory or apoptotic corrponent), such as Al zhei ner's di sease,

Par ki nson Huntington's Di sease, amyotrophic rosis,
spi nal co‘rvg) zloﬁj ﬁs‘?gﬁ and peri pheral ggropat hy; [3351 | |lj\f‘glf/€%$£4é@§%§ and
nephritis [336] gastrointestinal condifions, such as inflammatory bowel

di sease, g di sease, gastritis, irri tabl e bowel syndrone, and

ul cer at PVERZR *qtfqugome[rgéﬂ}e SHOSBRMAd RyEazgles 8R3 ebarrrsaqgwca&ygiagqntal%e saliedy ;[ 338]
opht hal #hesu@ptiiuied @yrazelecer tatomer rasited in Embedimsptdi es (such as di abeti c
retinopathy), uveitis, ocular photophobi a, nongl aucomat ous optic nerve
atrophy, and age- rel ated macul ar degenerati on (ARVD) (such as ARMD atrophic
form; \&131004/BbodimeRCTS USRI piRmaleuticdl copgoSitionptvhérelmthk ogi cal

condi t i phsrmagegtivabsompuriesl capiptises b @lepgicuficallyosiiictive ameaMAERHuBEtaRE! ON,
retinal phROYRSE thulith&aifitRsubstifedsrHRGY 38 (ghﬁ’fh{aé@ﬁtidhﬂyfa%éﬁé{m@gau gy ury or
i nf ec“Qﬁ@sub?tﬂﬁteﬁ%f&b%ﬁhut%hﬁf%t@@inaEmfrg flepPsgucony, such as primary

open angl e gl aucoma ( , Juvenl e onset primary open-angle gl aucons,
angl e-cl osure glaucona pseudoexfol|at|ve glaucona anterior ischemc optic

neur opa (Al I on Rel er' S, n rome nor mal tension
gl aucongwﬂeov%%' P‘g %ﬁsggﬁgbe%gﬁﬁ%@? '% ﬁ ;th’ ost er,oi d-
i nduced PYPERACEHEA! pomR lté?fh‘f%nf? SRRl ¥§6’§‘°Bﬁb°@c%‘g wteflsunas,
such as PyE&el 61 HUIRMGTOL thg %H!Pé%‘i%?d RYEHQHa LT 8 pbmnaeemﬂwa?wabl%&?at Hent ral
retinal the sudpiuisddyazolmor tapiamer recjiediz) Embedigieat 74.[ 343] di abet i ¢

nephropat hy; [344] skin-related conditions, such as psoriasis, eczenms,
burns, dermatitis, keloid formation, scar tissue formation, and angi ogeni c
di sor deif315][ 345Embodiatenad 9 bachea pldrmacduticsli congpositionhwhereiethsi s, septic

hock, I f )
oo SRR PSR s e LN, U IR S o
acquir e%yfﬁménﬁta%ﬁfmé‘r' ST subEb I B z(zﬁl@@) a fﬁé@&ceutﬁﬁﬁy-(a&%tﬂ@ Ea’f}f &d

conpl ex pneunoni a, and her pes V|rus nyal gi as due to infection;
[ 347] i ¢ wmted[m&]oleemrdautomecr@ﬂcd:kx Embod1ment 105.

G. Preventing or Treating Conditions Using

the Compounds Prepared by This Invention
[316] This invention is directed, in part, to a method for preventing or treating a
condition (typically a pathological condition) in a mammal (e.g., a human, companion
animal, 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;



[ 3491 toxic shock syndrone; [350] autoi mune di sease, such as graft vs. host
reaction gnghadh/ @aft rejections; 13511 bone resorpti i such as
ost eopor osiI s; Jf‘bgg? mul tiple scl erosi_§; [ 353] di sorders%ﬂvﬁéﬁﬁ@%%
reproductive system such as endonetri’osis; [354] pathol ogical, but

non- mal i nt, copdi.tions, such as hemagi nomas (such as infantile

henagi nJ%@), aAGIUYES: S rg?mFﬂéldrﬁg’&&ﬁaWﬁﬁYlo%}#HOB%@Mo&FY WHEHBsi s of
bone;  [c3RadrthgiN, SPstani 135S @RBBMalod L RO 'i@arﬁﬂﬁ. i 'té&ftﬁﬁ £&ha such as
col orect al cance’ri,;g br ai {r}lﬁ}:ancer, a%’one can%’ejrﬁ, é’lglpi t he lisgfg ce -ge’%lhved

neopl asigoufyegiticiist i al carci noma) such as basal cell carcinoms,

adenocarg'# ona, g&ist rigi ntestinal cancer such as |lip cancer, nouth cancer,
esophage[ canc8P¥r° MR el cancer and stomach cancer, colon cancer,
liver cangmr, bbasdes, ke c GG Eﬁgé%{c @M&Ms%uﬁgﬁﬂﬁé ipervi cal
cancer,ql uzr?g cahceg, WO 2004/ 087074 PC§I'/U' 002/’009659 - 98 brg%si cancer,
skin cardd3] suclfevas (isguserafthesbmpanadsassatipymstits)cancer s, prostate cancer,

renal c carcinonma, and at her .knowny cancers that affect. ithelial cells
*hr oughdde e PETRHerf Bt oF i amRESh PR B sl E5kr Gy 4t

| ynphongynddogfed pulthbBiagcdistpiss athirh Al St RSari dhbdie pulniciy infREIRAGHES S

i ncl udi gﬁ neopl asia; and [360] netastasis. [361] Sone enbodi nents of this
i nventi #s8¥% alternatively (or additionally) directed to a method for
preventi or tr ' NE- nedj dit]on. . her ej he term
PN mediatloq SRR Ak BileaE Y h R b RRE IR b O Bt SEL A bl

pat hol ogosemyocdidial inBaistion indicatiohs) ehssBbasis, ObigREiikes Irchrti fhilie] ehididdF pl ays a
role, either by control of TNF itself, or, by TNF causi ng anot her nonoki ne
to be rdrFRisn gy, and complicationsgpsociafqd with hyperignsign andfpr heartailpreyi sease
state i I i . IL-1 is a mgjor conponent and whose ;

pr oduct {Egﬁ‘fﬂ%ﬁf@agg{ll?%%ﬂgﬁtzhg@g eérbat ed or secreted in response to TNF, woul d
t her ef or[@26Jbe coadiaeyspdthy; di sorder nedi ated by TNF. [362] Exanpl es of

TNF- medi d conditions include inflammtion .g., rheumatoid arthritis),
aut oi nm_ﬁéﬁdl seé@%l_fe’ Q‘F“z‘qu ischerg "i“B{{‘e iﬁgtﬂ Séf(ogﬁ;l erosis, a fibrotic disease,
cancer, r3ag i nf T%Ehérﬁié,s stthSR¥P4in (€h8mia R i&HeRria FERIRRRHoR tatliiabAbRMbHON
meni ngitis, etc.), fever,

bypass;

[329] reperfusion injury;
[330] renal reperfusion injury;
[331] brain edema;

[332] neurotrauma and brain trauma, such as closed head injury;
[333] neurodegenerative disorders;
[334] central nervous system disorders (these include, for example, disorders having

“an inflammatory or apoptotic component), such as Alzheimer's disease, Parkinson's

disease, Huntington’s Disease, amyotrophic lateral sclerosis, spinal cord injury, and

peripheral neuropathy;
[335] liver disease and nephritis;
[336] gastrointestinal conditions, such as inflammatory 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);



psoriasis, a cardiovascul ar disease (e.g., post-ischenmic reperfusion injury
and congegld rt failure), a pul nonary di sease, henorrhage

coagul at i @Ig%ﬁygég?%xi c al veol ar inj ur¥ radi ati on darrag%qT/gﬁ?‘gOOBﬁgse
responses |ike those seen with infecTl drs and sepsis and during shock

(e.g., septic shock, hemodynam c shock, etc.), cachexia, and anorexia. Such
condi t i d33%al sooplibalmpdogied eenditens, suchassemeabpraft reinetiam, poiler di seases

i ncl ude, o . ‘ Sl i~ el b such
nfect; acbMso SRR, rodH Aol AcuINEARRCHI & ndo Y-l BRI ity S5
virus, andhfbeiqadsandiretislentahfibrogias@; her pes sinplex virus type-1 (HSV-1),

her pes simplex virus type-2 (HSV-2), cytonegal ovirus (CwW), varicell a-
zost er \H"?‘ﬁs ( VElgpcomppspgh ﬁsmpary\npm@glﬁLgﬂ?alﬁome@@éﬁsrmmele(w 6), human

her pesvi;ﬁ,ﬁ&J HHy- P8SN > - ' and

rhi notrac EIr¥ Fé a%%ﬁlganggﬁéraggfe[(ggﬁé g@ u%bﬁg © ggxcﬁgg‘gé)@?l?éuoﬁadr al

honol ogynteribhisthimz dpaicsheutopativy (ASONY, achke hiypgriensiod, Reigaissyné@ate, i nduces
simlar biologi¢ responses and hinds to the sape cel|ul ar, receptor, the
synt hesi"oTg#l tBRtion SRECGIa, 790 H?@lﬁ‘mf% gewler InfRmmation, #yd qopcopjsroid-

2004/ 08 1Qditke P EhukiaQ04/ 009659 - 99 conpounds of this invention and thus are
herein referréd to collectively as "TNF" unless specifically delineated

ot her wi 4841][ 364pcuBoitgumrtb dti gyertissuecdndtdeukar inawmns,isoch 2y moshirhematat | vel y (or

addi tional | directed .to a nethod for preyenting or.treatj !
cye! ooxhebE. BAE I ans eliar Y othd R RLENEA ARy Fetste s AoR
cycl ooxyggrjase- dipeids;at ed condition” refers to any condition (particularly

patholoxical conditions, i.e., diseases and disorders) in which
cycloox&é@ﬁase-Qmpﬁaym#@ﬂnmﬂéc ei ther by control of cyclooxygenase-2 itself,

or by ooxygenase: 2 causi ng anot her .factar to.be rel eased. y

ovel soxysEoes, SERARETA CRRRY At bratE Bhend iR SF RS kMY e 1or
exanpl e fomidtioaEeat HsdheddEnatidhhald faxyasrass nedi at ed disorders |isted by
Carter et al. 1n U S. Patent No. ,271,253. [365] In sone enbodi nents of

parti cull3d#S]i nt evisalandihaetesalisfoctions, sucheassapos, spptiobetle grampegdevenet hods of

this invyenti I | anmad. i . 366 : I: E f

par 1 cur g R B, S iteck ol b B MBI L B |5 o
t hi s i nurdlignency; edghick Bagc@idaly fotacuirddienthuledefieivace shakione (ATDSE AIBSS i cul ar
interest, the condition treated or prevented by the nethods of this

i nvent i dHRE&MPPS selater icempiaxdi RReBmERIR; Ajdsherpes Vins;
[346] myalgias due to infection;
[347] influenza;
[348] endotoxic shock;
[349] toxic shock syndrome;

=

[350] autoimmune disease, such as graft vs. host reaction and allograft rejections;
[351] bone resorption diseases, such as osteoporosis;

[352] multiple sclerosis;

[353] disorders of the female reproductive system, such as endometriosis;

[354] pathological, 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,



[368] In sone enbodinents of particular interest, the condition treated or
prevent edy, thods of this invention conprises as ,@B% &369 In sone
enbodinents oP par I cul ar interest, gg condition treat %i%ﬂ@ ed by

the nethods of this invention conpris a coronary condition. [370] In sone ‘
enbodinﬁnts of particular interest, the condition treated or prevented by i
the net RERASt GRceTh$kin FW@ﬁﬁlﬂC@rﬁS@awusg‘@g and hasal geld carfersy prosiptesearselembodi nent s
of part t met hods i
of Fi s i 81 LALRERR, and St it EFRAC: ShishbfR EisRroniars o C01 100
condi ti dndy;neans reducing the risk of (or delaying) the onset of the !
conditix 4 t hat does not have the condition, but is predisposed

to havi é#]he C Vbn In contrast, the phrase "treating a condition"
means a or at u di cating an existing condition.

e, Vo bpone RRGRT 0 Ly Bbpoid

[373] A'w e vari e used alone or in conbination to

admi ni s358] thesyisgenmzdumls@ummnm«ﬂﬂ);ri bed above. For exanple, the

conmpoun y be .adm nistered ora travascularly (1V),
i nt rapeﬁﬁdjﬁeal iogenaYIE fig {PP asflanf“i“grruscul arly (IM, by inhalation

spray, nssjal | ymefktakiopi cal l'y. WO 2004/ 087074 PCT/ US2004/ 009659 _100 (3741
Typi cal | a conpound described in this specification is administered in an
anmount Gldct i v%omg embhﬁlmwtmshllsummaon pwratliemaltmwopaahtmaﬂa)sélyecteﬁ\iF

cyal oonyi et oyen SR ordise e N ARG GB8Lono Ahed bgein, fredempound

(adm ni STNFQﬂedlﬁtedchﬂcﬂlﬁoﬂrr&érytcﬁﬁ?/ dbaaRdh (pmbmaﬂy‘ %ﬁathb oabout 0. 01 to
about 100 nore preferabl rom about lto out 5 and even

nore pr &pRd Qlllsylf—’is gipeass of dl@orslmtSbma\Mblah e id nlgyqulﬁ, cither bagcq;m,@gifbi Fconpound
per kg &@@'yor‘ﬁﬁﬁx'?ﬂ usgyﬁg%ei’ﬂioh?gﬁ@g&;ﬁ% %/éi%gg%fé’ﬁ%‘i}] Qso%raéxﬂmz);leaﬁ gngunt s or

subnultip hereo e up nces, the

adm ni st6; aid/erIe8. A diseaspae iitwhish) for hstane@dat e aanﬂbﬂé(ﬁhpénenﬁﬁndl mes in a
day (typically no greater than 4 tines). Miultiple doses per da pically
may be (O8° PROINFIiGTERIASTORE Pgeabatad Py §P°H?S%‘%m nequaté%nBHF stlé qr or's

affecti %§°BH§%£5‘?53{§°§% %%ﬁg Bﬁt gNfen include the type, age, weight, sex,

diet, and condition o pat the severity of the pathol ogical
condi ti ¢362]t he Exarhples of THHmhedisted admdmonsphaludamﬂangmtmln (egnshetedadidons,

such as the .activjt effica har macol| ci ne : t oxi_col ogy profiles
of the ﬁﬁfgm)ungplrfi%%%@ﬁ%aseo%@%ﬁ tl%i;ﬁs{s rotig ﬂif@a%?ei/wap y
System lag ifebtid’ Sheadd\@. SMRAIRAL, xﬁ%b@éiéﬁ@l%ﬁcﬁ&ﬂﬂ%ﬂ%ﬂlsi etc.), fever,

psoriasis, a cardiovascular disease (e.g., post-ischemic reperfusion injury and congestive

heart failure), a pulmonary disease, hemorrhage, coagulation, hyperoxic alveolar injury,
radiation damage, acute phase responses like those seen with infections and sepsis and
during shock (e.g., septic shock, hemodynamic shock, etc.), cachexia, and anorexia. Such
conditions also include infectious diseases. Such infectious diseases include, for example,
malaria, mycobacterial infection, meningitis. Such infectious diseases also include viral
infections, such as HIV, influenza virus, and herpes virus, including herpes simplex virus
type-1 (HSV-1), herpes simplex virus type-2 (HSV-2), cytomegalovirus (CMV), varicella-
zoster virus (VZV), Epstein-Barr virus, human herpesvirus-6 (HHV-6), human
herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8), pseudorabies and rhinotracheitis,
among others.

[363] As TNF-{ has close structural homology with TNF-a (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-8 tend to be inhibited by the
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T adm ngShetheth 6o 8is idvefition comprises asthma.

‘ [369] In some embodiments of particular interest, the condition treated or prevented

by the methods of this invention comprises a coronary condition.

[370] In some embodiments of particular interest, the condition treated or prevented
by the methods of this invention comprises bone loss.

[371] In some embodiments of particular interest, the condition treated or prevented
by the methods of this invention comprises B cell lymphoma.

[372] The phrase "preventing a condition" means reducing the risk of (or delaying)
the onset of the condition in a mammal that does not have the condition, but is predisposed
to having the condition. In contrast, the phrase "treating a condition" means ameliorating,
suppressing, or eradicating an existing condition.

[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.
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place of other conventional anti-inflammatory, such as together with steroids,

cyclooxygenase-2 inhibitors, non-steroidal anti-inflammatory drugs (“NSAIDs”), disease-
modifying anti-rheumatic drugs (“DMARDs”), immunosuppressive agents, 5-
lipoxygenase inhibitors, leukotriene B4 (“LTB4”) antagonists, and leukotriene A4
(“LTA4”) hydrolase inhibitors.

Pharmaceutical Compositions
Containing the Compounds Prepared by this Invention
[377) This invention also is directed to pharmaceutical compositions (or
“medicaments™) comprising the substituted pyrazoles described above (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
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Wil e the phase may conprise nerely an emulsifier, it may conprise, for

exanpl ecomiraliediraleasedbrmulation ss nmyee provided in a dlspersmn of the compound of this

invention in hydroxypropylmethyl cellulose. In the case of capsules, tablets, and pills, the
dosage forms also may comprise buffering agents, such as sodium citrate, or magnesium
or calcium carbonate or bicarbonate. Tablets and pills additionally may be prepared with
enteric coatings.

[379] Liquid dosage forms for oral administration include, for example,
pharmaceutically-acceptable emulsions, solutions, suspensions, syrups, and eiixirs
containing inert diluents commonly used in the art (e.g., water). Such compositions also
may comprise adjuvants, such as wetting, emulsifying, suspending, flavoring (e.g.,
sweetening), and/or perfuming agents.

[380] "Parenteral administration” includes subcutaneous injections, intravenous
injections, intramuscular injections, intrasternal 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
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[384] "Topical administration" includes transdermal administration, such as via

transdermal patches or iontophoresis devices. Compositions for topical administration
also include, for example, topical gels, sprays, ointments, and creams.

[385] When formulated in an ointment, the compounds of this invention may be
employed with, for example, either a paraffinic or a water-miscible ointment base. When
formulated in a cream, the active ingredient(s) may be formulated with, for example, an
oil-in-water cream base. If desired, the aqueous phase of the cream base may include, for
example at least about 30% (w/w) of a polyhydric alcohol, such as propylene glycol,
butane-1,3-diol, mannitol, sorbitol, glycerol, polyethylene glycol, and mixtures 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.

[387] When the compounds of this invention are administered by a transdermal

device, administration will be accomplished using a patch either of the reservoir and
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. cosmetic properties, given that the solubility of the active compound in most oils likely to
be used in pharmaceutical emulsion formulations is very low. Thus, the cream should
preferably be a non-greasy, non-staining and washable product with suitable consistency
to avoid leakage from tubes or other containers. Straight or branched chain, mono- or
dibasic alkyl esters such as di-isoadipate, isocetyl stearate, propylene glycol diester of
coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl stearate,
2-ethylhexyl palmitate or a blend of branched chain esters, for example, may be used.
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
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nunber o rbon,at ons a hydrocar byI substi.t uent al kyl, al kenyl,
al kynyl, 3§§ﬁl oaﬁﬁ"&?ll‘emb Qéﬂ??r 6007 maé‘PE“? thy anofhey; %rat?@aw he prefix
" C, - Oy- " straliRIR bfanth&d-En E‘étﬂfa't@ém}%!?& 3)1 Sublshife 'emrguﬂétﬁta{t c tafn@{do0N

at ons |n the substituent. Thus, for ex "C1Ch- al kyl™ ers to an
al kyl su@dyicathemand bydragen) rtgplcalily)mm;ammg 6rouai b abcaut aﬁmarblohlatmns, a.tqr«m g

furth tur at ed |y f 3
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Wi th anojibfs, drdsillSvin ﬁﬁﬁ@@plahlmﬁonwb@wm%r%tatorﬁt YExarﬁﬁi@@J)f sligg term

"benzyl " (alone or in conbination with another tern(s)) neans a nethyl
radi cal ety inedudg methpl ethyl, n-propyl, lspp@pybnﬂnwln@o utyl searbetyl, WO

2004/ 087{)“4“@{,%01%[ OOEi 59 l-f‘ﬁg%{’é’foo] The term "benzene" neans the

fol | ow n§ m " hydrogen” (al one or in conbination

wi t h anof39er tertm(e&éﬂn mtaa@ra(aténectrr@geanlstadumawhaﬁdmewnh@)ﬁﬁeéx@aed as -H.

[ 402] The term "hydroxy" 'hydroxyl ™ (alone or, in conbination wth anot her

tern(s)) S%&lﬁsotmchpdﬁbfmmérqc‘@ml smtgsatt@;tm@mmg cae eneose deyblebersisnat i on
W th anof BEL Lo ESh)2 {FEAR%: 26tABbn SHRRL bt iy BoB'S tdRicht 1Y SLBXY -

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 ethenyl (vinyl);
2-propenyl; 3-propenyl; 1,4-pentadienyl; 1,4-butadienyl; 1-butenyl; 2-butenyl; 3-butenyl;
and decenyl.

[391] The term “alkynyl” (alone or in combination with another term(s)) means a
straight- or branched-chain 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,



[404] The term 'nitro" (alone or in conbination with another tern(s)) means
-NO®2. [405] The term "cyano" (alone or in conbination with another tern(s))
neans - CNVO 20§4/087074] so may be depicted: N 11 jut [406]"CTH§2?°é/t"?ﬁ65?<eto :
(al one or in conbination wth another10&rn(s)) means an oxo radical, and
may be depicted as =0. [407] The term "carboxy" or "carboxyl" (alone or in

g onbi na'Ej ¢}@lohmkadie1@ﬂmddq1henjr7]1e rméaba;cycig&laliemﬁ?(i@ly Ghy bt @i ﬁhbMuﬁme be )

i ct 400] T t it
anot her PERIIES R psciahhRlegY . iRy dranen S PR BT el one or i n
conbi nat in@en 5&in@&RI, NRary® V3 rﬂﬁﬁ)c)de%@,?ﬁ%%ﬁﬁﬁ@ﬁé?aﬁﬁﬂefﬁé&%ﬁ% 659

-107 an am no substi’t'uent “wherein rogen radicals 1s réplaced
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wi th anot her ter means a fluorine radical (which may be depicted as
-F), chltopicaly nﬁ@m T td abonhi2 halhaynne aﬂmpﬂ endadvemsnore@plcalbr omnrfetorabdittcl
I cted ,as | odi ralcaJ | cted as
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fluori nefrbmda 103 ca@bdrfindgtonts. [Bxbiniplodlofikinglenrigd efcledicyld ﬂﬂ;ﬁide'Eb@lopfo%ll x "hal 0"
i ndicates that the substituent to which the prefix is attached iIs

subst i t utgdcyglensopae! oy cyieinbatyl ﬁ@re‘iﬁefﬁlebmanx/l”)s @y@lep%ylr(ar oysiepenianya).s. For

exanpl e, I yl e hydrogen
radi cal | sc{]é} 91% %%léom%ﬁﬁh%ﬁ ége‘%%?agamgﬁ%ere %&%%ng%rbgﬂt han one
hydr OQenﬁngseﬂubmegemm kudhadspﬁﬂessamplla;adechm;ﬁ@emrpmybe the identical or

di fferent. Exanples oal kyl s i nclude chloronethyl, dichloraqpethyl,

di f | uor o39Abr oné‘fWPnn YGlﬂaH?Yéﬁu(Y}o (@lpae pRin, combilwwammer term($) oroet hyl |
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di f | uor oet uoroet uoropro oropropyl, and
hept af | uqrodxmrqmﬂnethyl cyclobutylmethyl cyclopentylmethyl, and cyclohexylmethyl.
[395] The term “cycloalkenyl” (alone or in combination with another term(s)) means

a partially unsaturated carbocyclyl substituent. Examples of such substituents include
cyclobutenyl, cyclopentenyl, and cyclohexenyl.

[396] The term “aryl” (alone or in combination with another term(s)) means an
aromatic carbocyclyl containing from 6 to 14 carbon ring atoms. Examples of aryls
include phenyl, naphthalenyl, and indenyl.

- [397] In some instances, the number of carbon atoms in a hydrocarbyl substituent
(e.g., alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, 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, C3;-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:



[I'lustrating further, "hal oal koxy" neans an al koxy substituent wherein at
| east one_ _hydrogen radical is replaced by a hal ogen ragj es of
hanaIkoQVogé%gp%%ﬁents i ncl ude chIoHﬁgethoxy, 1-brono§F§§§¥?‘ﬁm@ﬂ£é
fl uoronet hoxy, difluoromethoxy, trifl*¥68romethoxy (al so known as
"perfluoronethylox)"), and 1,1,1,-trifluoroethoxy. It should be recognized
that if a substituent is substituteg by nore than one hal ogen radical,
t hose hal ogen radicals may be identgcCaly or different (unless otherw se
stated). [411] The term "carbonyl"” (alophe or in conbination w th another
tenn(s)) neans -C(O-, which also may be depicted as: O VI-Y This term
also is intended to enconpass a hydrg -\\grbonyl substituent, i.e.,
-C(OH)2-. [412] The term "am nocar al one or in conbination with
anot her term(s)) neans -C(O) -NH2, so maybe depicted as: WO
2004/ 087074 PCTI US2004/ 009659 -108 '[ 413] The term "oxy" (alone or in
conbi nation with another ternm(s)) nea dn et her substituent, and maybe
depi ct ed -0-.,414] .Jhe term "al koxy" (alqne or in combination with
anot her !@i’k s) )Tl{ﬁetg Brpzeng k@?%ﬁﬁ?é’i‘ﬂﬁ’i‘ig ﬁ(%{}’é?ﬂ'lr?: i.e., -0-alkyl. Exanples
of such a substituent include nethoxy - O CH3), ethoxy, n-propoxy,
I sopropoxy, n-butoxy, iso-butoxy, Sg , and tert-butoxy. [415] The
term "al kylthio" (alone or in conbi ith anot her term(s)) neans
-S-al kyl. For exanple, "nethylthio” . Ot her exanples of alkylthio
substituents include ethylthio, propyl , butylthio, and hexylthio. [416]
The term "al kyl carbonyl ™ or "al kanoyl " (al one or in conbination w th another
tern(s)) [40dans -THe@ermlkydrogdrr(alonaopinonitifidtionoeitd amyther tomysPHenedaphct ed as:
0 CH3 Exanples of other often preferred al kyl carbonyl substituents include
nethylcapwgﬁﬁﬁfﬁﬁﬁﬁbﬁyﬁEHWB@HVPF“@GﬁyHéarbonyI, pentyl car bonyl, and
hexyl car . [&L " ag oy -t j onbi nati on
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term(s)) means -OH.

[403] The term “hydroxyalkyl” (alone or in combination with another term(s)) means

alkyl substituted with one more hydroxy.

[404] The term “nitro” (alone or in combination with another term(s)) means -NO,.
[405] The term “cyano” (alone or in combination with another term(s)) means -CN,
which also may be depicted:

N

g_oz

{406} The term “keto” (alone or in combination with another term(s)) means an oxo
radical, and may be depicted as =O0.
[407] The term “carboxy” or “carboxyl” (alone or in combination with another
term(s)) means -C(O)-OH, which also may be depicted as:

O

CH

[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



means -C(O) -al kyl -NH2 For exanpl e, "am nonethyl carbonyl”™ nmay be depicted as:
0 NH2 [418] The term "al koxycarbonyl" (alone or in cony L Boddkion anot her
terr‘r(s))W (ﬁ)ﬁ@smaO)-Oal kyl . For ex | e, "ethoxycar ngylﬁsi(ﬁgy be depicted
as: 0 O\CH3 WO 2004/ 087074 PCTI US20047/009659 -109 Exanpl es of other often
preferred al koxycarbonyl substituents include nmethoxycarbonyl,

et hoxy c AFEHYP subshBisatybeteBoena of thrlvsiggenadiayls is spkced h¥ 8 nBBiydrosgmd
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"het erocycl,yl.carbonyl” (alone or ip conbination with another tern(s)) neans
-C(O)-hé%’é‘? @fﬂﬂews‘.ws[t‘ﬁ‘?%ﬂts’ ch waype entical oy diffarentiy| car bonyl * (al one or in

combinalfygs) Wt irhaRekN Halogk* (E?Q?e)or'ﬁ?@&ﬁbihgﬁg wAbiAbaRPLARRS VLMo [421] The
term "carbocycl yl oxycar bonyl al one or 1n conbination wth”anot her

t er n( s) )fluosiaa sadic@] Gyhich meayblcdeapliop¢d as~&), chicainelredicil(wduigh may baddpictyd 4s may be
depicted,,as: O 22]1 ,The term "carbocyclyl al koxycarbonyl." (al ope or in
conbi nat’pgngmlﬂe gaﬁb‘i%@?’ lcpé‘?%{&ﬂ)‘fep’r?g%% ‘hé{ @51-0611%/?1 rl??’l"?ﬁé‘%@c‘%ﬁ' ¥. For
exanpl e,depRAg|-Bt NOPKaay LLANbrind FYicACr cHRRIne r8dlcASs plefertdiZ3ith fhe term
“thio" or "thia" "(allone or in conbination with another tern(s)) nmeans a

t hi aet hdhosinpsadicalefien beingparticatarkypmeferrsdibst i t uent wherein a dival ent sul fur
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WO 2004/suBstiiéd Rt dhe2? @ddre @@fpEndentlyt #élected halogen radicals. For example,
haloalkyl means an alkyl substituent wherein at least one hydrogen radical is replaced with
a halogen radical. Where there are more fhan one hydrogens replaced with halogens, the
halogens may be the identical or different. Examples of haloalkyls include chloromethyl,
dichloromethyl, difluorochloromethyl, dichlorofluoromethyl, trichloromethyl,
1-bromoethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 1,1,1-trifluoroethyl,
difluoroethyl, pentafluoroethyl, difluoropropyl, dichloropropyl, and heptafluoropropyl.
Tlustrating further, “haloalkoxy” means an alkoxy substituent wherein at least one
hydrogen radical is replaced by a halogen radical. Examples of haloalkoxy substituents
include chloromethoxy, 1-bromoethoxy, fluoromethoxy, difluoromethoxy,
trifluoromethoxy (also known as “perfluoromethyloxy’), and 1,1,1,-trifluoroethoxy. It
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(0)-, which also may be depicted as:

0

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(0)-NH,, which also may be depicted as:



[4241 The term"thiol" (alone or in conbination with another tern(s)) neans
a sulfhy tituent, and may be depicted as - SH.

"sul fonylwdligp‘@#gofﬁ‘r in combination w bg anot her terr’r(s))éﬁr@gzoa%%@?@ 2-,
whi ch al so may be depicted as: S Thad%8t or exanpl e, "al kyl -sul fonyl -al kyI "
means al kyl - S(O) 2-al kyl . Exanples of typically preferred al kyl sul fonyl
substituents include nethyl sul fonyl, hyl sul fonyl, and propyl sul fonyl.
[426] The term "am nosul fonyl" (al one |[pr in conbination wi th another
term(s)) neans -S(0O) 2-NH2, whichsal sglpaybe depicted as: NH2 [4271 The
term"sulfnyl"™ or "sul foxido" (al ole” or 2orrbi nati on w th anot her
term(s)) neans -S(O) - Wnich al so ybe depi‘cted as: 0 Il vS Thus, for

exanpl e, kyl I f| J al or 'al kyl sul f oxi doal kyl

al kyl - 6)13 | ky |(9 Oa? 8F By qophingtiop | vath amoiger tam?gﬁmaﬂ%%ﬁéer

met hyI suglfysmgm ﬁm5§ggﬁéﬂwed asbBy!l sul finyl, and hexylsulfinyl. [4281 The
term’ heterocycfy (alone or in conmbination with another tern(s)) neans a
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remai ning ring atons bei ng 1 ndependéntly selected fromthe group consisting
of car btﬂ't-bltb%bgen nltrogen and sul fur. [4291 A heterocyclyl nmay be a

single rj h.t ntains from3.to 7 to nor.e
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i ncI ude furanyl, dihydrofurnayl, tetradydrofurnayl, thiophenyl (also known

as "thi oF’GP’éﬁWhY}thlodPWéﬂftb’lohb%hb‘ﬁymd hezyliiRy dr ot hi ophenyl , pyr rolyl,
I SOPYTT 0144 py_rTrh% LAy ]‘a élxlrb%%d'op el].‘cm*o?l d@fogl%% m!: 1%&&?&} gnoth r

i m dazol ny , I'm azoI | yrazo Zol' ny pyrazol
tri azol yterm{sk meatsl-¢(O)-alicy/hi Edndxampm(ééﬂnyledrbbnylbm;rdje)depldtesbasazoI yI
t hi azol yl, isothiazolyl, thiazoli nylo i sot hi azol i nyl,

CH,

Examples of other often preferred alkylcarbonyl substituents include methylcarbonyl,
propylcarbonyl, butylcarbonyl, pentylcarbonyl, and hexylcarbonyl.
[417] The term “aminoalkylcarbonyl” (alone or in combination with another term(s))
means -C(0O)-alkyl-NH,. For example, “aminomethylcarbonyl” may be depicted as:

o)

NH,

[418] The term “alkoxycarbonyl” (alone or in combination with another term(s))
means -C(0)-O-alkyl. For example, “ethoxycarbonyl” may be depicted as:
0]

PN

0 CH,



t hi azolidi nyl, isothiazolidinyl, thiodiazolyl, oxathiazolyl, oxadiazolyl
(|nclud|ngvo;mﬁ, s@xadi azolyl, 1,2,4- oxadiazolyl (also k azoxinyl"),
1, 2, 5- oxadi azol y?(?a so known as fur anyl"), or 1,3, 49§W§QF%%QwVF3
oxatrlazolyl (|nclud|ng 1, 2,3, 4- oxat F it ol yl or 1, 2,3,5-oxatriazolyl),

di oxazol (i.ncluding 1, 2, 3-di oxazol yl, 1 2 dloxazol 1, 3, 2-di oxazol yl ,
or 1,3, 4%%45%11 qfhgr ofish prefemsd plkpxycathony] @mﬁu%tﬁ amq%w{ﬂ Iaﬁtypxycgyhomy

(incl Ud'étﬁoﬁycgrbB?i&]jaBﬂ(% Q{Ica}bdo‘}x %3{.”% lh% BM 1, aiy’idinyl (also

known as azi ny |per| ng pyrlda2|nyl (also
known ashexyloxydarhanylyl "), pyrlnldlnyl (al so knomn as "1, 3-diazinyl" or

d K 5
(7Y et 18] e J&Fﬁrazl‘ﬁb s BN TR b bR
as- tri azinBys C@d)f@arlsag)Mmngr QXatnzr;PI@Z R¥dPlear leta§r'bé€b15l}Sied(a§| so known as

"1,2,3-triazinyl oxazi nyl |ng 1 2, 3-oxazinyl, 1,3, 2-oxazinyl,
1, 3 6 oxazi nyl (also known as pen'oxazolyl , 1,2, 6- oxa2|nyl or
1, 4-oxazinyl), isoxazinyl (including o- |soxa2|nyl or p-isoxazinyl),

oxazol i di nyl, isoxazolidinyl, axathH
1, 2, 6- oxat hi azi nyl ), oxadiaziny N4, 2- oxadi azi nyl or

1, 3,5, 2-oxadi azi nyl ), norpholi nyp, okepi nyl, thiepinyl, and

di azepinyl. [430] A heterocyclyl alternjtively|my be 2 or 3 rings fused

t ogether, wherein at |least one such rinhg_copfains a heteroatomas a ring
atom (i.e., nitrogen, oxygen, or sulfur). Such substituents include, for
exanpl e, Sﬂnﬁﬁ@l:y fhie Wt Wérb%}@'lﬁé’érboﬂ"’ BIGHYAr R 'cbﬁ'nbufl’f‘bﬂ%ﬂﬂ%bﬁief‘ﬂé‘nn(s))’“” nyl,
napht hyri di ny pyridopyridinyl (i1ncluding pyrido[3,4-b]-pyridinyl,
pyrido[3m235]cﬁ9}hdﬁnyydybr pyrido[4, 3-b]-pyridinyl), and pteridinyl. O her

cram el |V Aot R LI Aok 0 BB LR =

"pseudoiﬁ@hF y&w)cggpgmypmaambyﬂgﬂso knomm as "pseudoi ndolyl "),
i soi ndazol (al so known as "benzpyrazolyl "), benzazinyl (including

qui BOl i nf2l] al samﬁ@m“@ébocyclw&wa@bﬁwl" ialene 9B gombslatiay Withanothek nown as
"2-
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(al so knggwn as "1, 3- benzod|a2|nyl ")), benzopyranyl (i ncluding "chromanyl "

or "isochronanyl"), benzot hi opyranyl (also known as "t hi ochromanyl "),
benzoxazol yl, indoxazinyl (also WD 2004/ 08A0RPCT/ US2004/ 009659 -112 known
as "benzi soxazolyl"), anthranilylO benzodj oxol yt|, benzodi oxanyl
benzoxadi azol yl, benzofuranyl (aljso kno "cloumar onyl "),

i sobenzof uranyl, benzothienyl _(al knowy ’}—enzothiophenyV'

“t hi onapht henyl ", or "benzot hi%gfur anygd’ I'sgbenzot hi enyl (al so

including 1, 2,5-oxathiazinyl or

[422] The term “carbocyclylalkoxycarbonyl” (alone or in combination with another
term(s)) means -C(O)-O-alkyl-carbocyclyl. For example, “phenylethoxycarbonyl” may be
depicted as:

(0,

[423] The term “thio” or “thia” (alone or in combination with another term(s)) means
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.



known as "isobenzot hi ophenyl ™, "isothi onapht henyl", or

"1 sobenzotyihhddfegtyk ") . benzot hi azol yl, benzot hi adi azol 5 azol yl,
benzotri.azol yl, benzoxazi nyl (|nclud|T@ 1,3, 2- benzoxa2|% Fﬂg%%ibgkg

1, 4, 2- benzoxazinyl, 2,3, 1- benzoxa2|nyl or 3,1, 4-benzoxazinyl),

benzi soxgzi nyl nclud NZi SOX Z|nyI or 1, 4-benzjsoxazinyl),
tetr ahyd?‘é“goq uﬁl PG | t?no& a?ai‘ﬁ’fcﬂr)}? com W@“‘é‘h?’l‘ a&ﬂ@‘e’é@F‘P%FaﬂS [24311 The

term?”2- éﬂﬁ@ﬂqﬂhﬂﬂmuﬂﬁﬁ%ﬁ@ﬁ%@h%%hﬁﬁkﬂ&% -§fz. i n conbination wth another
tern(s)) nmeans a saturated, partiall y saturated, or aryl heterocyclyl

cont ai ni 4gsp fusTélG term r‘qzjktfonﬂxdmlpnéer fcombinatiod- vnﬂngldﬂwm@b&melass i ncl ude
i ndol i zi dj rang rrolyl, 4H quinolizinyl, purinyl,
napht hyr%b?fy’l @F‘isa%?f%l?‘%reﬁ %sterl di nyI , indolyl, i soi ndol yl,

i ndol eni nyl , |50|ndazolyl, benza2|nwb, pot hal azi nyl , qui noxal i nyl,
quinazolinyl, benzodi azi nyl , benzopyr\axnyf , benzot hi opyranyl, benzoxazol yl,
i ndoxazinyl, anthranilyl, benzodi oxol'g{, benzodi oxanyl, benzoxadi azolyl,
benzof uranyl, isobenzofuranyl, be t hi , 1 sobenzot hi enyl ,
benzot hi azol yl , benzot hi adi azol yl, Sbenzign dazolyl, benzotriazolyl,

benzoxazi nyl , benzi soxazinyl, and tetrahydroisoquinolinyl. [4321 The term
" het er oaflys, for akampleptalkyl-sutfiohylrek yld means hlkah8(Menlktyer Exahplesrebtypically

e a1 rRJFETeR ARy epitosy b g Reg fnolidggaet A vt iBE s 858y | Subs i  wont

i ncl ude ﬁhﬁg%mﬁ%ﬂyﬂ ring substituents such as pyridyl, pyrazyl pyri m di nyl,
and pyridazinyl; "5-nmenbered ring substituents such as 1,3,5-, 1,2,4- or

1, 2, 3-ti[426] ny| Thertmin’aminosuifosylyl (alonk oojpheombinatiqmywisl agther terxa(z)| y1 |

i soxazol yl, thj . .1.2,.3-, 1.2, 4-, 1, 2, 5-, or 1,3, 4-oxadi azolyl and
isothiaf%ﬁypfgE?éﬁk%hBQP@ﬁﬂ¥%§@ﬁbF@ﬁ@°§é5§tituents such as benzot hi of uranyl ,
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Thus, for example, “alkylsulfinylalkyl” or “alkylsulfoxidoalkyl” means alkyl-S(O)-alkyl.
Typically preferred alkylsulfinyl groups include methylsulfinyl, ethylsulfinyl,
butylsulfinyl, and hexylsulfinyl.

[428] The term “heterocyclyl” (alone or in combination with another term(s)) means
a saturated (i.e., “heterocycloalkyl”), partially saturated (i.e., “heterocycloalkenyl”), or
completely unsaturated (i.e., “heteroaryl”) ring structure containing a total of 3 to 14 ring
atoms. At least one of the ring atoms is a heteroatom (i.e., oxygen, nitrogen, or sulfur),
with the remaining ring atoms being independently selected from the group consisting of
carbon, oxygen, nitrogen, and sulfur.

[429] A heterocyclyl may be a single ring, which typically contains from 3 to 7 ring

atoms, more typically from 3 to 6 ring atoms, and even more typically 5 to 6 ring atoms.
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one such ring contains a heteroatom as a ring atom (i.e., nitrogen, oxygen, or sulfur). Such

substituents include, for example, indolizinyl, pyrindinyl, pyranopyrrolyl, 4H-quinolizinyl,
purinyl, naphthyridinyl, pyridopyridinyl (including pyrido[3,4-b]-pyridinyl,
pyrido[3,2-b]-pyridinyl, or pyrido[4,3-b]-pyridinyl), and pteridinyl. Other examples of
fused-ring heterocyclyls include benzo-fused heterocyclyls, such as indolyl, isoindolyl
(also known as “isobenzazolyl” or “pseudoisoindolyl”), indoleninyl (also known as
“pseudoindolyl”), isoindazolyl (also known as “benzpyrazolyl”), benzazinyl (including
quinolinyl (also known as “1-benzazinyl”) or isoquinolinyl (also known as
“2-benzazinyl”)), phthalazinyl, quinoxalinyl, quinazolinyl, benzodiazinyl (including
cinnolinyl (also known as “1,2-benzodiazinyl”) or quinazolinyl (also known as
“1,3-benzodiazinyl”)), benzopyranyl (including “chromanyl” or “isochromanyl”),

benzothiopyranyl (also known as “thiochromanyl”), benzoxazolyl, indoxazinyl (also



- C6-al kyl t hi o, carboxy-d -C6-al kyl thio, Cl-C6-alkyl carbonyl,
C6-

a
d - al k xy, O -C6-al koxy, Cl-C6-al koxy-Cl-
c -C6-all g‘t&x%g@%%& Cl- C6- al koxycgﬁzonyl C - C6- al ko%ci’?]hg%o‘l/omsw

Cl1- C6- al koxy- C1- C6- al kyI thio, Cl-C6- oxycar bonyl - ClI - C6- aI kyI t hi o,
car boxy- Cl1- C6- al koxy, cgl”C6 al kox car bonyl - d - C6- al koxy,
aryl am rSORHSnHFNZISHXATAL dqep@cpdloxcdylyber@pd@gagy kbgpyzoxadlazolyl

ar o oul fief Tl e 1 °¥J“ & ool OPY ifobebgb iy, bendimtdl Qe sy o 1
dpots agﬁwﬁzﬁqﬂﬁ?hwm “tﬁﬁrﬁﬁhﬁbw v rmnmfmﬁ“ﬁ“ﬂygér’ﬁ”mm@ ﬂﬂézﬁm} ox.
argl oxygﬁ’fo ISOH‘F%O ygl’ KISY ‘g CLSH ’&Fy%B ?F‘ZQ%J‘E%I@D’L xyaryl e
aryl thi Ooegzotﬁﬁz@lkrflfk%tﬁ’i%&ﬁ&olyﬁ%¥ OE}F{%Z@%'I Cyg?dtﬁ rﬁénzoxazm)gonyl

aryl oxy- Cl- C6-al ylthioaryl, - éyc am nocar ,
cycl oal knchatmgb,32-bapgoxaduyyl, léﬂebecnadnta;zinyl M,I%nmmmyl,ocycl oal kyI

a - | | pal kyl -Cl1-06: al kox ClCG cl oal
Th) o1 -ob ey Gty R T gt of barppsorastn
sul fonylte &Jdﬁiﬂohn‘}}’%hfbakdﬂyi xﬁ}lth&grlaelnhwcndﬁypl oal kyl oxy, cycloal kyl thio,

cycl oal k - C6-al kyl t hi o, cyc oal kylam no, cycl oal kyl - - C6- al kyl am no,
cycl oal ﬁﬂblar boAhe tarini @ -fused riogT hﬁb@&yfﬂﬁﬂ)ﬁlonewm cahRkiphti@l with-anothgd car bonyl

| oal kyl I I
el oal KD s RSk SAE AR SEL 8P netgroyeyLesniaiping A Sy |
het er oarpmganERamples 662 aukad ring haéﬁesacayu hnc%de@ﬁd@ﬁii@ﬂ}’pynndmyl
het er oaryl oxy-d - C6-al kyl , heteroaryl-d - koxy-C - C6- al kyl

het er oarrgwwaudy d@-auwilzmﬁbméﬂaﬂr %@&Wﬂmmpmml pte%dmyl

het er oar: | oxy,

het er oar%i@ﬁ ﬂ%do e’rlgggrfﬁ{nsf{ l%n&‘%%@ thi Azmgllfé] iﬁ}%la(ﬂnaﬁ%@%%y Y

et or Eiiﬁmﬁbh@ L r car Do ot o Doyl Ory o ppmy o otindoyziatony !
het er oar%ﬂ 3?15&6 9‘%‘ ‘iﬁ ﬁ’é%oélﬂ‘B‘é‘Pij’ll’ b@"@fh%"iﬂxb‘?ﬁPﬁBWl Here, any

subst it fﬂﬁﬁ] le hal ogen. In
addi ti ohﬁg&ghgo%% P ¢ afy})ueﬂaé@?ﬂt?tgr%%grt@gz%%rﬂg ?1119 13%[2&13 to 6 ring
at ons, aimizmldmoﬂylpbcmbir;aleyhl‘oeﬁzoxamgykabmsoxaﬂmglz ind n sorre preferred

enbodi ment a .carbocyc|yl or heterocyclyl optionally is substituted with
one or n‘ﬁ?%hyé]{fl’]%‘iquﬂ i ndependently sel ected fromthe group consi sting

of hal oggaz; hyd'l';ﬂé}t’emf:‘é}fepé% gl”k(%fo‘ﬁe oft x{%@mblﬁ’z{d%Wrth ShdtRataink¥ aI)’means an

al kyl carbonyl known as "al kanoy , aryl, arylalkyl, yl al koxy,
aryl al koarymhﬁ(g/hgtemcydly] domtaigiag fiomy 5 to 14:;wg et@lmsy A hctymaosdlmw td ksihgle

cycl oal k1¥r|1 ac|>rI z orxyfusgcy ﬁllgs? | ﬁ%laln%lléso g%%ltelfrgaryl su?)stltue 1S llr?c?ucﬁ:y —?rlelr(n )é}/e%argnbgonyl

substituents such as pyridyl, pyrazyl, pyrimidinyl, and pyridazinyl; 5-membered ring

substituents such as 1,3,5-, 1,2,4- or 1,2,3-tiiazinyl, imidazyl, furanyl, thiophenyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,3-, 1,2,4-, 1,2,5-, or 1,3,4-oxadiazolyl and
isothiazolyl; 6/5-membered fused ring substituents such as benzothiofuranyl,
isobenzothiofuranyl, benzisoxazolyl, benzoxazolyl, purinyl, and anthranilyl; and
6/6-membered fused rings such as 1,2-, 1,4-, 2,3- and 2, 1-benzopyronyl, quinolinyl,
isoquinolinyl, cinnolinyl, quinazolinyl, and 1,4-benzoxazinyl.

[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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heterocyclylsulfinylalkyl, heterocyclylsulfonylalkyl, heterocyclylalkyl, heterocyclyloxy,
heterocyclylthio, heterocyclylalkylthio, heterocyclylamino, heterocyclylalkylamino,
heterocyclylcarbonylamino, heterocyclylcarbonyl, heterocyclylalkylcarbonyl,
heterocyclyloxycarbonyl, heterocyclylcarbonyloxy, heterocyclylalkoxycarbonyl,
heterocyclyloxyalkoxyheterocyclyl, heterocyclylthioalkylthioheterocyclyl,
heterocyclylthioalkoxyheterocyclyl, and heterocyclyloxyalkylthioheterocyclyl.
[436] 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, cyano, nitro, thiol, carboxy, amino, aminocarbonyl, C;-Cs-alkyl,
amino-C;-Cg-alkyl, keto, carboxy-C;-Cg-alkyl, C,-Cs-alkylamino,
C,-Cs-alkylamino-C;-Ce-alkyl, amino-C;-Cg-alkylamino, C;-Cg-alkylaminocarbonyl,
aminocarbonyl-C;-Cs-alkyl, C;-Cg-alkoxycarbonyl-C;-Cg-alkyl, C,-Cg-alkenyl,
Cy-Cs-alkynyl, Cy~Cg-alkylthio-C;-Cg-alkyl, C;-Cs-alkylsulfinyl,
C;-Cs-alkylsulfinyl-C;-Cg-alkyl, C;-Cs-alkylsulfonyl, C;-Cg-alkylsulfonyl-C;-Ce-alkyl,
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heteroaryl-C;-Cg-alkyl, heteroaryloxy, heteroarylthio, heteroaryl-C;-Cg-alkylthio,
heteroarylamino, heteroaryl-C,-Cs-alkylamino, heteroarylcarbonylamino,
heteroarylcarbonyl, heteroaryl-C;-Cg-alkylcarbonyl, heteroaryloxycarbonyl,
heteroarylcarbonyloxy, and heteroaryl-C;-Cg-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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The fol Ie%%ddr%% %%%%é‘%#ﬁ?@?%@s&%?@a@?%@ga brevi ations: [454] "boc" is
ter t1 - gutCI [qxg]czgr bimlydm% b%-}4 5 ed'eﬁiB&sd a;mSnté,-a:&aHzHSo;ybl@P%pN%éggmbymli ¢itiondikbis] " DBTJ"
di et hyl %ﬁf?tﬁaﬁlﬁggvcimou[%tﬁo %@bﬁﬁﬁrﬁf @Wﬁé@%&d@@ﬁ%i@e ZIOUB SPTSITINED" |
di net hyl ' 7 el If [ ' lorimetry. [461]
"equiv. ,,cﬁ?ﬂgfoggf&ﬁ\f}rgfexﬁ?gh?}tg%xyhaﬁn%h éﬁlaﬂ%’s@rt%zdgagpd oufrﬁg'. [463] "HC1" is
hydr ochl [dd40)c acilmsom¢ predgrred dMbodiments,apranimdyclyl opheterocjelglbptiokally iss

¢ E BL\O WF gsru#; gtltmaeé emrimdgé AR a% %Qgpgﬁsc i%hg];i) e?lgergt?y é[eli]ee(:telﬁém = es Qr%ﬁxp ggﬁs?s?%g [466]
of halogen, hydroxy, C;-Cs-alkyl, C{-Cg-alkoxy, amino, C;-Cs-alkylthio, keto, and
C;-Ce-alkylamino.

[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, C1-Cg-alkyl, halo-C,-C¢-alkyl, C;-C¢-alkoxy, halo-C,-Cg-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;-Cg-alkyl, halo-C,-Cg-alkyl, C;1-Cs-alkoxy, and halo-C;-Cg-alkoxy.

[445] A substituent is “substitutable” if it comprises at least one carbon or nitrogen
atom that is bonded to one or more hydrogen atoms. Thus, for example, hydrogen,

halogen, and cyano do not fall within this definition.



[467] "LiHVDS" is lithium hexarret hyl di sil azide. [468] "nCPBA" is

3-chl orop cid. [469] "mn" is mnute or mnute 47 "MV is
nmol ecul ar %&2?@%@#%7 471] S sod%gg hydride. [472] ﬁcﬂggﬁ"%@%i um
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hydr oxi de WD 2004/ 087074 PCT/ us20047 - 118 [4731 "NVMP" is
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fol I ow rmuwmﬁﬁ)ﬂ%ﬁ) 2B 4 Micil s'uH§tftﬁt‘%El wﬁ%h a fifho @9&1051' Md difdofolnk 'R

remai nder of this disclosure in any wa ese exanples are directed to the

pr epar atdlkyl substiteted st twiol Budry rasticale i siIbdebh@maqgtuzed that if there are more
(N-(2- hydr ox

B b SUES A alips i BUBRshY ot i fydiogengagical raawbe idemient of 1 ¢ he art

however , diffafent fa@gbﬂleﬁpigegtaeaaypounds (and salts thereof) falling within the
scope of For nu | above by ap the general pri nC|pI es illustrated in

this exddffle anélf Q)%‘-ﬂi’éﬁimﬁb’?lﬁldém‘l ing m}ﬁlonsﬂbélﬂbsilbéﬂ theaubstéugit i n
art 1 norlud il €0l 2k S{f&%ﬁ%é{?ﬂ‘?&%ﬁﬁf?,ﬂﬁ R bttt ey PR atea”
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(4- chl or SBHERSt R %&@ Eiarxotw sp?%paf @wateqlﬁwp to that particular

N-(t- W&gﬁﬂi’-@@g@ﬁ Pﬁ?&ﬁsa&reoy(@to th@maitmPniAnbtBoRubllithtat O~ CH3 H3 +

O CH2
positions on the substituent, whichever is less. Thus, for example, if a substituent is

described as a heteroaryl optionally substituted with up to 3 non-hydrogen radicals, then
any heteroaryl with less than 3 substitutable positions would be optionally substituted by
up to only as many non-hydrogen radicals as the heteroaryl has substitutable positions. 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,-Cs- prefix on C;-Cg-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 alkoxyalky!l” rather than “haloalkoxyalkyl.” And finally, if the
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et hanonae@ies otherwise, those words are used on the basis and clear understanding that they are

to be interpreted inclusively, rather than exclusively, and that Applicants intend each of

those words to be so interpreted in construing this patent, including the claims below.

[453] The following are definitions for various abbreviations:
[454] “boc” is tert-butoxycarbonyl.
[455] “CBC” is 4-chlorobenzoyl chloride.

[456] “DBU” is 1,8-diazabicyclo[5.4.0Jundec-7-ene.
[457] “DMAP” is dimethylaminopyridine.

[458] “DMF” is dimethylformamide.

[459] “DMSQ” is dimethylsulfoxide.

[460] “DSC” is differential scanning calorimetry.
[461] “equiv.” is equivalent.

[462] “h” or “hr” is hour or hours.

[463] “HCI” is hydrochloric acid.

[464] “IPA” is isopropyl alcohol.

[465] “KF” is coulometric water determination according to the Karl Fisher method.
[466] “LDA” is lithium diisopropylamide.

[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.




0OO0CH3 EtO NOCHHs + N3 ) Nr+CH3 3 (3) (4) (5) ethyl nethyl
N-(t-but %M?@%ﬁwgh)-l- N-(t-butoxycarbonyl) pyrim di nep4rgdait@lobddyd ) - 2-

i soni pecot a yrimdyl)-1-et hanorle1 482] This reaction was conducted in
the sane jacketed, 49 L reactor equi ppé with retreat curve agitator,

ni trogen ge system bottomvalve for renov of a lower_portion of the
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purged VIQe@RA B A6AeRET (iR Shashe” D thetiyipyilidofee FN-Abigvar d, 20%
pot assi um t - but oxi de ‘isn THE (g%ggKg, §7. 54 r?ol%l was charged %hg t he

react or pyrddrdinghelismethdpyaoindihened’y sudiN-nTethd-cspymolidomelias t hen cooled to
0C, and f% reag ["Wafr next charged with 4-nethyl pyrimdine (4) (1.53 Kg,
16. 27 mold/3 whi | N2 HIQETR 75 t he tenperature of the reactor contents at

fromO tp7Bf. Inﬁm’%ﬁgmue@f13§ﬁt@@{'d, t he Boc-protected ethyl isonipecotate
(3) prepared as shown in Part (3.99 Kg, 15.51 nol) was charged neat over

30 m nut Bg6hni | ¢'tBeKI’ mupatassivm tesi-butakidet he reactor contents at a

t enper at yre, of f, L 10.5C. Afterward, the reactor contents were stirred
for 3 ho@’ﬁ]v\hil ilﬁé]%rﬂ?%{lﬁ@ﬁ%gt 5C. The tenperature of the reactor

cont ent sj4m8p t hamHpE1is ttahfdofifad.0C, and then maintained at that tenperature
for 1 hour. Subsequently, ~33% aqueous acetic acid solution (6.71 Kg, 36.88
mol ) wasl4dRhr ged‘Ettqhﬁﬂph T &% ebsolute ethane! andi 3% medhianpb(HRIAg gtade).r eact i on

m xture at bel ow 30C. After stirring the resulting mxture for 30 m nutes,
it was allowed to stand for 30 m nutes. The aqueous |ayer was then
separated. Afterward, ammoni um chl gXAPIBRUti on (2.96 Kg, 3.87 nol) was
charged _to the reactor, The resulting mxture was_ stirred for 30 m nutes.

After al 8%l ng tThe folpwingrexamplesarsgreredy 1bgtrativeundsnotlipiting (R 8gs | ayer was

t I ! ) W
el ng ety SR GRbEEONPhy HEQTTHAE RAMGRY fre/ GBI T ha AEaRh & OO Y
rﬁac]tled ﬁﬁ?ﬂiﬁﬁlaﬂyipmfemgc}iécﬁprp’;]dmlﬂt(N?@-]ajépib?x?betyl)-SE;Mepibi;ﬂdiyl)-élel(égcgnt r?t e was in
the formo n er . | Ol n ol uene , . no wer e
conbi nedPTTHINS 1 e Blor ey Draaral L gt e dlefs U - B ot 4o
tenper at JeBarelofer %gmﬁbﬁﬁﬁs?%d Sifs SRS faiBS RithininOdcdpd of FéfmmlaTabveras added

to the reactor, a
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 .
CH; O O CHj
H3j\o o/u\o)gH?‘ 3, O-CH,CH; —— N

o CH;
g CH,
O H;C
) ) 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 (“THE”) (75%, 4.674 Kg, 16.06 mol)



stirring was continued for an additional 30 m nutes at roomtenperature. The
react or re allowed to stand for 60 m nutes | ayer
was t hen @g%f’gﬁg 82 7 The top layer (i. ? the organic |aﬁeir59§‘9&§’%?%%n used
as is to prepare the hydrazone in Part! 9C Tabl e 2 Reaction Summry for Part
B materials MV equiv. (kg) nol es density gg/ nm.) volunme (L) potassium

t - but oxi &rd tetrahydrofunan @15Q)Tég,37;6 %mo@sboéﬁ@ac@ ing theHEiIxEEY Ocormtinind (3) 257.3

20047 0370752 BBG 00045 VP VPl & bRyl - 40 1O

density C¢eitents at\/aoiiemreftdu)s of &% a&e15°<2 aﬁcﬂtcﬁ‘ aﬂQh@Eth&l ﬂGm@ec?olateﬁraBdeedQ@ 6.4
sol ution_ 7% amoni um 53. 49 0, % chl oride solution toluene 92. 14

10. 20 12ﬂ12230¥§2t56“@68‘@5rn9¢t012 @a@@r thm S@zeiﬁ)ré’réwra)al_t that jemperaiyry Whep1  Part

C. Prepa 0
N (1 Dot Doy e ok Eqoled oG TR T s hengemove oy vagg dstilon unl
p-tol uenﬂf&l]iafodlrtympémdlraiﬂnbedm"c b‘k’ﬁ?zr@ﬁid tt@ coH[’énN w&eSGB]H&II‘t%-IZS"GCI-’HuN O N N

tO oggﬁsdy]&gs g él\%_ I%g O'BH{%I,}&@&[SI%W o(f%n amber oil. (l"Ele Bglgc%)r(lz'gt%nbop tKe oc-

protected ethyl isonipecotate (3) was 96.3% (by weight).

Table 1
Reaction Summary for Part A
materials MW | equiv. [ wt(kg)| moles |density (g/mL)| volume
(L)
compound (1) (75%)| 218.25 | 1.01 | 4.674 | 16.06 0.913 5.12
tetrahydrofuran 72.11 4.8 5.50 76.3 0.889 6.19
compound (2) 15721 1.00 | 2.500 | 15.90 1.020 245
product MW | equiv. wt moles density volume

(kg) (g/mL) ™)

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 0]
EtO %z CH,
)j\Q\r o CH3 (‘* SN Ny O e
. N’) O CHj
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



(4-pi peridyl)-2-(4-pyrhnidyl)-1-ethanone (4-piperidyl)-2-(4-pyrimdyl)-1-

et hanone Qvég(%ogﬁgﬁﬁylfonyl hydrazone [483] Tol uenesul f on ide (6) (2.6
Kg, 13.96 nol) was conbined with the 28action m xture f¥éﬁi‘g§@@m§67n t he
same reactor. The resulting m xture vvé heated to 70C while being stirred

d ned at t t t f t t
Then T er it Birogen., etrar 20t aolstiumy utunee 1obat a)-08 Rt BRa4eiRD Hehn- S ar k
noi st ur ecHaE@ﬁ th ®ie r%a&@#'ﬁndeﬁfl\fz hanhll§ s éﬁuﬁﬁls%ﬁt%%ﬂh&i)c&%&%er 1.5

Qisiffa:
hours, and "t hen maintai ned %\%a for at ?géast 12 hours. The resulting
sol i ds vRiGs andthegeactor wes mext ahargtbd wigh 4(ru5thmkpyam4d1m«¢4)c(ﬂ.5f3| Ke.di6.2o0lh) . The

t K th 79 K 41. , 10 _ta. ,
Fol 1 owedbye weHpnBIRE eatictitus S Raconopur w o B9 S KB Cake was
dried orafidi@add {He%oof-ﬂbte%té@l%yﬂas@ﬂﬁcb f%'”(?a}sf)féﬂﬁxfeﬁraé @Hoanapmwm@ven at
40C for _at least 4 hour. This yielded 5.1 i ght "yel | ow

solid. The boehcmebrwas dargst nehtyqypai@mm(tes Whﬂ@c@glrmmg(tbynmtaghﬂly reagior
2004/ 08707 09 9 Tabl e 3, Reacti.on Sum Part C
material® eq tf’ll%\%%gvﬁ%/h"(rﬁ ??r%]l Q 025’58:“ ﬁte)re %P{j?fgl%?r{awgredsﬁﬁf und (6)
186. 2 0. 20 3%o0f iEiOeih@agan&Pat154C2 The t&nﬁ&aﬁﬁe dBthe r@&ﬁ)r‘boﬁﬁntsﬁdgw
acetate 88.10 2.89 3.95 44.83 0.902 4.38 product MVNequiv. kg) nol es
densi ty thgp tcyeaged tonk0°Ciand biep suairiaipg] atshat tswperatue for ha) SP@E?CIBT)“-I}’, The
nunber s I

Prepar at ?%/n Bg@&t%g r'ag%u%cws&l&ﬁom%%@ A6 wAi&RARek $6tte rEtbn D

4- { 5- (4- mttareoyhikmihintalning shemebdtiohphignye xsbdléwnYP(- Adfter stlrnng the resulting
pyrimdin-4-yl-1H pyrazol - 3-yl } pi peri di ne- I-carboxyl ate (9). H3C O H3C \
~-0 C \ mixtuwredpr 30 myygutes itjwas oweﬁhtqémd for 30Ninpies hqasiuepusdaysr was) (8) (9)

then separated. Afterward, ammonium chloride solution (2.96 Kg, 3.87 mol) was charged

to the reactor. The resulting mixture was stirred for 30 minutes. After allowing the
mixture to stand for 30 minutes, the aqueous layer was separated. The THF was removed
from the organic remaining layer by slowly raising the batch temperature under vacuum
(200 torr) until the temperature reached 60-65°C using a distillation apparatus. The final
concentrate was in the form of an amber oil. This oil and toluene (12.22 Kg, 132.6 mol)
were combined in the reactor, and the resulting mixture was stirred at room temperature
for 15 minutes. Afterward, water (4.01 kg, 222.5 mol) was added to the reactor, 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) 257.3 1.00 3.99 15.51 1.034 3.86

compound (4) 94.11 | 1.05 1.53 16.27 1.031 1.48




N- (t - but oxycarbonyl)-1|- 4-chl onbenzoyl tert-butyl 4.{5-(4-chlorophenyl)-1-
(4- pi peri = 2-(A-pyrmdyl)-1. chloride [(4-nethyl pheny [

et hanone p-(% %qo%/eoéég‘ﬁl fonyl hydrazone p@i m din-4-yl -l H p%/%@ytg)%o-ﬂgy({/*?

pi peridine-l1 -carboxylate [484] This t&dction was conducted in the sane
jacketed, 49 | reactor equipped with a refreat cyrve agitator netering .
punp, ni{roganatstialie syst MW dneuivn ) | spolesm |d@isity (gémEd|yolume ()i r st
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mol ). Next ,7%-2gm@igBenz oyA-42HI x3de] (BY6 ["GRT') |(1.28 Kg, 7} 31 noleg) was
added to|thg r.aa . over 20 minutes| using|la punplat such a ffate as tjo keep
the inte n&ﬁ“’f‘g%%‘gel?% "re |ess |than 40C. The conterlts turned deep vyelllow and
formed a|precigbid €. Altex14 Hergddi fion20of ihegd-[chl qygdenzoyl ¢hiorijde,
the reagtion mxture s heatled to B5C over 30 minutes, and fthen maingtai ned
at that WO 200%aE87074 PAR.QU52004.89006601 | 12Z2.5erper a0 fof 54.Rburg.
Subsequehftiy—the—terpet-ature—of—the- mture—was—deereased—to—+room
tenperature, and water (2.77 kg, 153.7 nol) was added. The resulting m xture
was sti rp; f i NRbReaye i he. N g@q))u . phases
were all oﬁaggct ?re%%ﬁﬁﬁe and the a%hg%&dzslgﬁggé&@ggzrgﬂg%% roirsnthe bottom
of the retvnone pduertesulfonsyirhiydianoped(Tyani ¢ | ayer was added 22% aqueous

ammoni um chl oride solution (4.62 L). The resulty 1 Xxture was stirred for
0.5 hours. The stirring was stopped and the organic ng, aqueous phases were
al l owed to separate. The aqueous phase was renoved omsphe bottom of the
reactor. An |IPA-water mxture (1:1 (vol:vol); 22.16 L)HNags then added to

t he remai ni ng gani cs over 2 hours. Subsequently, the r ting m xture was
stirred for 5 s. The solids wegeS@:NiEred (4 mcr iIneg cloth),
washed with - WalNero IféHl +(val: @ ; 7.39 B—and drijed on floes filter for
2 hours. Thelwgt caelge *transbErred to a vacuum ovelN at 80CHchpuse
vacuun) for 6 hours. This yielded 2.85 Kg (84.6 % of solid$s¢The
concentration of t(rgs: pr ot ect ed pyraz(@je i nternedi ate (9) vva§7)99.0%(by

V\B: ght zj Ta?l I@-(t-ﬁ t&%gok&l)gln Sumrar ytogyﬁ%{ldmgi)@r t Dmaterial M’(Y—b%g)wca\éabny%- ( Kg)
D1 €S AeN2bipetiay} 9 (¥ Eimidy1)-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

14

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).
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122.17 0.102 0.0715 0.585 pyridine ( P) water 18 26.3 2.77 153.7 1.000

2. 77 229NHACL 53.49 3.5 18.47 4.62 _|PA-water 22.16 anti-solvent WO

2004/ 087074 PCTJUS2004/ 009659 - 124 FaRI&d al MV equiv. wt (Kg) noles density
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product MW | equiv. |wt(kg)| moles {density (g/mL)|volume (L)

compound (7) 473.60 | (1.00) | (7.34) | (15.51)

‘The numbers in parenthesis in the above table are theoretical.

Part D. Preparation of tert-butyl 4-{5-(4-chlorophenyl)-1-[(4-methylphenyl)sulfonyl]-4-
pyrimidin-4-yl-1H-pyrazol-3-yl} piperidine-1-carboxylate (9).
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& RO\
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CHs
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N O CHs
Q) ® ®
N-(t-butoxycarbonyl)-1- 4-chlorobenzoyl tert-butyl 4-{5-(4-chlorophenyl)-1-
(4-piperidyl)-2-(4-pyrimidyl)-1- chloride [(4-methylphenyl)sulfonyl]-4-
ethanone p-toluenesulfonyl hydrazone pyrimidin-4-yl-1H-pyrazol-3-yl}
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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water 18 26.3 2.77 153.7 1.000 2.77
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tert-butyl 4- {5-(4-chlorophenyl)-1-
[(4-methylphenyl)sulfonyl]-4-
pyrimidin-4-yl- 1H-pyrazot-3-yl}
piperidine- 1-carboxylate

A. First Variation

The numbers in parenthesis in the above table are theoretical.

Part E. Preparation of 5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10).

Cl /I§

10
5-(4-piperidyl)-4-(4-pyrimidinyl)-
3-(4~chlorophenyl)pyrazole

The following discussion describes two variations of this reaction:

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 in

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
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Reaction Summary for Part E (First Variation)

material MW | equiv. vs. | wt (Kg) |wtratio to| moles | density | volume
compound compound (g/mL) @)
® ®
compound (9)| 594.13 1.0 5.0 1 842 | - ——
37% HCl | 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

6NNaOH | 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
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[486] In the second varnation, the above reaction was likewise conducted in the same

1. 00 10,

3A (2 X 33 g),

0 Q.029

and air-dried on the filter.
of white/off- white/yellow crystals (78%vyield) (HPLC weight
Part F MB.eSbéond Widriatiog) nol es density vol une

Thi s yiel ded 9.

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 in Part D (5.0 Kg, 8.42 mol) and toluene (10.0 kg, 108.5 mol). After initiating
stirring, 37% HCI1 (6.64 Kg, 67.4 mol) over 16 minutes. A temperature increase from 20

to 28°C was observed during the addition. The temperature of the mixture was then

increased to 70°C over a 30 minutes period (1.5°C/minute), and held at 70°C for 2 hours.
The mixture was then cooled to 23°C over 1 hour. After adding water (20 L), the mixture

was stirred for 30 minutes. Agitation was then halted, and the phases were allowed to

separate for 57 min. The bottom phase (i.e., the aqueous phase, which contained product)

was removed from the reactor. After removing the top phase (i.e., the organic phase), the

reactor was 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

09

% >98% . Table
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10) 11 (12)
5-(4-piperidyl)-4-(4-pyrimidinyl)- butyl N-(2-hydroxyacetyl)-5-(4-piperidyl)-
3-(4-chlorophenyl)pyrazole glycolate 4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole

The following discussion describes three variations of this reaction:

A. First Variation
[487] This reaction was conducted in a jacketed, 0.1 L reactor equipped with an
agitator, nitrogen purge, thermocouple, and condenser. The reactor was charged with 5-
(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10) prepared as shown in
PartE (10 g, 6.029 mol); 1-methyl-2-pyrrolidinone (20 g, 0.20 mol); butyl glycolate (11)
(9.7 g, 0.073 mol), and 1,8-diazabicyclo[5.4.0Jundec-7-ene (“DBU”) (0.45 g, 0.0029 mol).
After stirring was initiated, the mixture was heated to about 110°C, and then maintained at
that temperature for 3 hours. At that point, it was determined by HPLC that conversion
from starting material to product had ceased (i.e., <3 area % starting material remained).
The reactor contents were then cooled to 25°C over 1 hour. Ethanol 3A (1.74 g, 0.038
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
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chromat dgr apmatérigl€’) tp be 518 |ppm Thg NVP congcentrafi EB r} Wzg&gt cake
using the GC method with solid phase m gro-extrajction ) 80 ppm
[489] A [portion of the 3§1§e (T1$oKT.[ 219k MO §Jppas then canbi nedjw th
et hanol | 3RofBothd@o) 11 3% 196 m)l) By vacuunpin th«; same regactor.
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m nut es. FEhe—m= then—ecgoted-—to5Corer—Bhptt-s—ang-—0-mrptes, and
hel d at | Seo-DigA H]icé'ﬁf)'( .gg%pgroW%tql yol%schoup'gdga%d %UWHLIG(E?Z.( $anpl es
ver e t akleps 9%inagc-7idn@ fool - down period.] The sol)ds were filterjed usi ng a
pressure Jtﬁl‘ and a ganple taked fromthe mothéer liquorl. The anount
of not hefr Icpnppounctﬁllbectedlﬂv&é 8. 682.Kg. |[The9.7cake O&S \ash8P wilt h9&t h%nol 3A
A_I/nJEIO’)vw\ nnnnn t alcan ftor aoan
(2 x3.1 " “Ethanol 3A o) 46. T 131 7 T TL7 7 0.038 0.790 2.2
1-methly-2- 99.13 6.26 18.0 0.18 1.028 17.5
pyrrolidinone (wash)
1-methly-2- 99.13 6.26 18.0 0.18 1.028 17.5
pyrrolidinone (wash)
Ethanol 3A 46.01 59.2 79 1.72 0.790 100
Ethanol 3A (wash) 46.01 247 33 0.72 0.790 26.1
Ethanol 3A (wash) 46.01 24.7 33 0.72 0.790 26.1
product MW equiv. wt. (g) | moles | density | volume
(g/mL) (mL)
compound (12) 397.86 (1.00) (11.5) |(0.029)

The numbers in parenthesis in the above table are theoretical.



wash). The cake was then pull dried for 1-2 hours to LOD = 0.31% This
produced Gy8%do4/dssh72f wet cake (89.6% non-assay adj usted I L el d Tot al
impurities in the cake were determ neig to be 0.46% (by \@6@9%/0%6?%

bei ng present at a concentration of O g % (by weight) and
5-(4-piperidyl)-4-(4-pyrimdinyl)-3-(4-chlorophenyl)pyrazole (10) being at
a concentration of 0.01 % (by weight). C Third Variation [490] In the third
variation, the reaction was congiCt&9nllVaiidiprketed, 0.1 L reactor equi pped

with an a tat or, nitrogen purge, thernocouple, and condenser. This reactor
was cha Inthe second variation, the reaction was conducted in a jacketed, 49 L reactor
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m xture WO 2004/°087074 PCT/'1JS2 04/ 009659 -131 was cooled to 40C over 2
hour s anbleemeaﬁhndu insticatethal 98. 79@eqiversiomsnfithk 21(4-pitresidyB et (opyrimedinyihdrf4c har g ed
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Supernatant and solid sanples were collected every 60 m nutes. A ter t he
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sample taken after the first 30 minutes of the stirring indicated that 2.8% of the N-(2-

—

hydroxyacetyl)-5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)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




concentration in the wet cake was determ ned using gas chromatography to be
518 ppm ncentration in the wet cake using t Wt h
SPME was &8&8%&@% wet cake was then treated using Pﬁ&)@?@%ﬂ%gﬁ%e
procedures: i. First alternative Wt chi® Tr eat nent [4911 A portion of the
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5- (4- pi pahkétyrdm d thoéf lighst Me)ambubfof BHheF RY¥11ddd @498 B8 (L) TIRe! ng at
a concentration of 0.01% (by wei %]txgt WO 2004/ 087074 PCTI US20041009659 -132

i i . Secorrdkamaemashadme aBaAlIGA Helfg (§&4dmpasaaplentikpn afiersachf t he wet
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reactor while stirring the contents at 250 RPM Stirring was continued for 1

hour at rdsteminedipbe £46% (byrweighbnwithNMRSeagprRssni acogcemratisn pfiQ. 0l 1

hour, an ; - OC r a3 I T. i wer e
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over ni ghtatwicbhceatratiors 6f 9.0C%LBY wdightgol i ds were then placed in a vacuum oven
at approxi mately 50C for another several hours. Exanple 2. Preparation of an
HCl salt of N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-(4-

pyri m di nyl)-3-(4-chl or opheuyl )pyéaﬁer'Variation

- [490] In the third variation, the reaction was conducted in a jacketed, 0.1 L reactor
equipped with an agitator, nitrogen purge, thermocouple, and condenser. This reactor was
charged with 5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10) prepared
as shown in Part E (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
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The NMP concentration in the wet cake using the GC method with SPME was 580 ppm.

The wet cake was then treated using two alternative procedures:

i. First alternative Wet Cake Treatment
[491] A portion of the wet cake prepared above (1.2 Kg, 1L.OD-0.47%) was charged
to the same reactor, along with ethanol 3A (9.0 Kg, 11.38 L) via vacuum. This produced a
thick slurry. The agitator speed was set to 95 RPM. The slurry was heated to reflux (i.e.,
78-80°C) over 16 minutes, and then held at reflux for 5 hours. Samples were collected
when the mixture first reached reflux, 102 minutes later, 162 minutes later, 186 minutes
later, and 251 minutes later. The mixture was then cooled to 5°C over 2 hours and 46
minutes, and then held at that temperature overnight (i.e., 11 hours and 59 ﬁﬁnutes). The
product was filtered with a 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).



acetic anhydride ethyl ethyl N-(acetyl) isonipecotate isonipecotate [494]
Et hyl | soRy@8gRiglPs (91 M) was placed into a 100 m, three- ask
fitted with a pressure equalizing funnel and an over head%ﬁl{g?@?ﬁg%g;
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(4-pyrimdyl)-1-ethanone [495] This reaction was conducted in a 1000 m ,
4-neck jacketed Ace reactor wwth a nechanical stirrer, nitrogen inlet,

addi tion 0 | St e ' '
t her mcoggﬁgﬁﬁ%%'di)lfgé | oﬁggg’gaﬁg{ %&gs?l!tja({f(ﬁ ?ﬂ*ﬂg?&g&%@p S\V/-\ggﬁﬁér?@? l)p4l]$4§ed with
WO 2004/ p3nddinyD)i3(USehbophaGHpyrazbll nitrogen. Afterward, a solution of
20% pot assi um t - but oxi de in tetrahydrofuran (286.2 g, 298 nl, 0.51 noles of
pot assi um t - but oxigie, -4 eqylivalents relative to nol eg10f yl o
pyrimdine (4), I (Evans City, PA)). After gogH m-(;q(lﬂl/)tion
to 0C, 4- ' (A)-dg20.0 g, 20.6 m, om
(Marietta, + HQ —————— a HCl
cl

[493] A 10-mL, one-necked, round-bottomed flask equipped with a tubing adapter
connected to a nitrogen bubbler and‘ a magnetic stirring bar was charged with N-(2-
hydroxyacetyl)-5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (0.398 g,
1.0 mmol) and 3.0 mL of ethanol. Hydrogen chloride was then added as a 1.0 M solution
in ethanol (1.25 mL, 1.25 mmol). The resulting suspension was stirred at room
temperature for 1 hour, and then heated to reflux. The hot solution was filtered to remove
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) é: 1.7 (m, 2H), 1.9 (d, 2H), 2.7 (t, 1H), 3.0 (t, 1H), 3.4 (m, 1H), 3.8 (d, 1H), 4.1
(9, 2H), 4.5 (4, 1H), 7.2 (d, 1H), 7.4-7.5 (m, 4H), 8.7 (d, 1H), 9.3 (s, 1H). Microanalysis:
Calculated for (C20HyoCIN5O2)-HCI-0.2(EtOH): C, 55.24; H, 5.04; N, 15.79. Found: C,
54.97; H, 5.04; N, 15.72.
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for a further hour. The mixture was diluted with ethyl acetate and washed with saturated
NaHCOs (7 times with 100 Ihl). The organic layer was dried over MgSO; and filtered.

The ethyl acetate was then removed in vacuo to yield 98.97 g (86% yield) of product as a
pale yellow liquid. The product had the following characteristics: '"H NMR (CDCls, 300
MHz) 6 4.40-4.29 (1H, m), 4.12-4.03 (2H, m,), 3.79-3.69 (1H, m), 3.20-3.02 (1H, m),
2.81-2.68 (1H, m), 2.51-2.40 (1H, m), 2.04-2.02 (3H, multiple singlets), 1.89-1.80 (2H,
m), 1.70-1.49 (2H, m), 1.24-1.14 (3H,m). *C NMR (CDCls, 75 MHz) 6174.34, 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).
O

0 ,
H3CAO/U\O {C\H?’ (‘(I‘\I\O CH,
) >y
3 @ (3)
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



m xture was heated to a tenperature of 50C. After adjusting the pHto 3

usi ng 3M {gl, m , 0.011 noles, 0.05 equivalents relgtj bfogdBdoes of
met hyl pyri mogélﬁseﬁ%ﬁ) used in Part B) 4t he m xture was lzéfil./pgzeodg%t gOC for
at least 30 minutes (until at |east 965G t he

1V-(acetyl) - 1-(4-f%i per.i di nyl) - Zéz% pyrimdinyl)-1-ethan6ne (5) was consuned,
as measurdireeny Afispvad; ¢ selltonaf draetppsumA-booxidgmetahysdee @862®  0.011
mol es, 0,88 xAaiY Mol SF JobdstivhY EuiBxilD) 22 el o thaie06f dthy'sed in
Part B) to a pH O?A 7. Tﬁ;e0 terrperlgt?}ﬁlrﬁg’ dfe@&‘é%ﬂtg%‘%?@%@@hgﬁfﬁa%ﬁai ned at
50C for ayrimédine (QOfromrCalkesy (Ednb SityuRA)) \Aftdrlteoling therselutian te 0AC,ed t o 10C

over 1.5 hours,. and the i in, at..10C_ f a 4 hr he solids were
fil tered,mmlaﬁnﬂgweﬁ’%fé W&?’&l raﬂas,ﬁ{qrgélé}f ett2{3AN WiSessur e of
no great %[mﬁﬁ;b;gﬂeaje @9er3U tnirt Fhite ﬁiaﬂltﬁiﬂﬁlgﬁﬁé’%fﬁerdtﬁketatﬂ fesk QM PC. A Mdyaror ange

solid. The razone product existed as a mxture of tautoners and isomers
i n sol ut ithemixt@eoyasstizned fertboin while maitaining thotehpetatareiah 0°C. N-acetyl

deut eroacegtoni tril e saolution. S to resonance re reported.as

it pi o0 BebimstaEtoh2cl b AT O ehelen AT SR VAIGER chied GRRRESSERT o1 o
that the Iﬁeibﬁlﬁﬁﬁﬁdmgﬁ) iwfhs €kl dhiabiel] Wit cﬁ'@ﬁﬂ@ﬁﬁh“&lﬂbfrﬁﬁnﬂéﬂﬁﬁ%@f erenced to
the solvent. The product was characterized as follows: 1H (CD3CN, 500

MHz) 8 1Gersperatuge)at lessthang56h Theeswlting mixtgwtstiyred g0 yinat ¢FC. JEhes. 12Hz) |
7.79 (2H, 3 : 4 ofIH Qo J= 13. . 3. b 3.68
(iry g JePeapbye Vet dbh ifheasty ©'35L 8 er 3o i, ahg vty 435G Rrauly ©0,
1. 95 (3Hleas) 1 hi(undil 41AEkst 98% df tBO ethiIN-(adetyl} isbhipeddiate(B) wasEorldRed,(&sD3CN, 100
MHz) 6 169.40, 166.64, 159.73, 15960, 158.84, 145.20, 137.11, 130.51,

130. 51, Tow@sysd by par chromatugraphy).saftenwerd,ghe mixtyre wagceded t9l 039, and). 79,

21.69, 2L . féﬁlﬂ @ ﬁﬁga - ) : 3“9]%; . . 85.
Found: CJSI\{@%IC& ) L . Oq: SR}CEO%%% . %lrﬁ'? glgﬂv fgergglré%tg #glr? (Yfl 8 dit (4})6

- {4-[5- §v¢afc&mgem opbrepicisbetly 45Tt to dboighaclih pBl toe@ while maintainivgthe
sul fonyl ) - razql - 3- -pj peridin-| - - et hanone . . ~
1B N NPEPRRRE _ e%_t\\%é%’%ﬁ- p%bSeqquﬂxiyfﬁ%mwaﬂ(r?)w%ggeciegﬁe% to 13, and

N (acet ylpes ﬂré-ssﬂf@%gﬁg%&;?’%séd %o 150 o) qﬁﬂqgrﬁéffﬁfre% was then s_lowlPl)increased, and

| -{4-[5-(4-chloro-p -4-pyrimdin- 4-pyrimdyl)-1-et hanone
chl ori de the silveatewdresainbuanyolyerts-byp disiHation3myil the temperature reached 45°C. The

pressure was then increased to ambient with nitrogen. Subsequently, water (94 ml, 4.7 ml

per gram of methyl pyrimidine (4)) was charged while cooling the mixture to 40°C.
Part C. Preparation of the N-(acetyl)-1-(4-piperidyl)-2-(4-pyrimidyl)-1-ethanone p-

HsC
T
$=

toluenesulfonyl hydrazone (7).

0
(o) HN.N
SO,NHNH, ]
~ N CH3 + O ——
(J 7T HC < e
N o N HsC
® ©6) )
N-(acetyl)-1-(4-piperidyl)-2- tosylhydrazide N-(acetyl)-1-(4-piperidyl)-2-
(4-pyrimidyl)-1-ethanone (4-pyrimidyl)-1-ethanone

p-toluenesulfony! 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



p-tol uenesul f onyl hydrazone pi peridin-1-yl}-ethanone WO 2004/ 087074
PCT/ 1JS20G46 908974 - 136 [4971 This reaction was conduct $E!T}lf§a&4/%§9%5m round
e

bottom flask having a nitrogen inlet, addition funnel or “condenser or
distilling head with receiver, ther mjclg’épl e, and magnetic stir bar. The
reactor was first purged with nitrogen. Afterward, the N-acetyl hydrazone
(7) fronmignte agBaepdgdo aderoperatuned£Q°C4 - Alfteradinstingrtheqdy ta 3insing SVONRP"

0. 146 g, 0] | 0 equi val ent.s..rel ative to es.of..h azone (7),

0006 purt (5 Aol blesy s SR SR EfloThaibent fetibp st & RGNS 00 o: o

of hydr apaneB), the. mixt@8wahlstired b)) 509 for 6184980 niifuted Quntid acleast. 966l thei 1 ri ng

was initiated. Triethylamnpe (1.70 gc 2.3 m, 0,0168 noles, 1.4 equivalents
1 -

rel ati veNr@eetsds(dapippRdingh)@nd-pyrym bathangne @) ¥igs conqugigde pcimedsarashst own,
NJ > - id 8 2.59
0.1 0% Rl Bt aoaddiIE 0N XaoH Bt 3R B DAoL U | U8 (5) ¢

(7), 98%qivalets rdlatone tdlnablecdl) mevhgl gyrangdact (Apadeddh PADEBPioca pHDIM TheThe
reaction was exothermc, an%é'éncrease_d t he teg&rer ture tqQ approximately
40C. Thelqmastatise .y the sl wardhehmainiangdatp@F ¢ dur at drpgt $RBHRMES nt ai ned at

reflux 1 SindhuliBohetnitué Wik bboted 1d FRT ol ¥oshourd, B h?&“rﬁéﬁﬂair{‘é&%aéone (7)

was consuned, as freasured by 1on pali romat ography (remai ni ng N-acety
hydr az onéor(af Jeavtabhrc Alhesbhd eweredfiltayed, iveashed Withi20Q nfl of mattex; aridddried at 667@a%

hyd / % hyd + % t ect ed . t 254 . Part E.
P cpar at LA BIESSY 2L 0 BRieafen 100 Trpip HO bR Moo SRBIRATIGR azol o
(10) . H3hd. The%@dﬁz%%@ﬁ%@t exhitdtad a mithire dFtadbrers @RA idokiBrs in solution.
1-{4-[5-(4-chloro-phenyl)-4-pyrimdin- 5-(4-piperidyl)-4-(4-pyrimdinyl)
4-yl - 1- ( Poitoreamd carberi speaiyd yera-tablectad dih dSutgriorcetqitride sdihbo pMesiprpiopr azol e

pLPer O kil SEReRENA L 138l Ih! B S35 2Rl OS HERARILRY deblS o
n) was txigied ¢ ieeduiometd Were9a efhilibriliinX CHEMicaPdh@fid vbreakfdraided B théhe react or
was configured for distillation, and the solvents were

solvent. The product was characterized as follows: "H NMR (CD;CN, 500 MHz) § 10.84

(1H, b), 9.00 (1H, d, /=1.33Hz), 8.66 (1H, d, J/=5.12Hz), 7.79 (2H, m), 7.36 (3H, m), 4.24

(18, 4, J=13.3Hz), 3.76 (34, s), 3.68 (1H, d, J=13.6Hz), 2.96 (1H, m), 2.53 (1H, m), 2.40

(1H, m), 2.36 (3H, s), 1.95 (3H, s), 1.61 (2H, m), 1.30 (1H, m), 1.15 (1H, m). “C NMR

(CD;CN, 100 MHz) 6 169.40, 166.64, 159.73, 159.60, 158.84, 145.20, 137.11, 130.51,

130.51, 128.83, 128.83, 122.39, 46.57, 44.90, 41.52, 38.60, 30.39, 29.79, 21.69, 21.62.

Anal. Caled. For C;0H25N503S : C, 57.81; H, 6.06; N, 16.85. Found: C, 57.67; H, 6.20; N,

16.84.

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).

O
7
7=0

HsC
0x,CI \©\§9
NH‘]I\I O[, \NJ[\{ N_<CH3
+ —— 0
S N, _-CH; cl 7 N
| ,/If big Cl <)
N N

(o]
™ ® ©
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




renoved while increasing the tenperature until the reaction m xture reached
101C (THF ) at a vapor tenperature of 65C, follo | et hyI anm ne
at 890 . XX?%@V\/&% §4the reactor was reconfigured for V\Ewgyo?ﬂrg Wt ure
was then maintained at reflux for at 1E#st 4 hr (unt|I at | east 99% of the
1-{4-[5-(4-chl oro-phenyl)-4-pyrimdin-4-yl-1-(tol uene-4-

sul f onyl Y497+ pyr dlzisreadtignh Jvap cquetuctid-if ay25P el baumdrtettof) flaskhavimgs nivdgenas
measur ed 200 /087074 PCT/ US2004/.0096 137,10 ai r chromgt ography).
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Subsequently, the m xture was cool ed | ess t an 50C, and 6N HA (1 20 m

0. 007 noh&ér)azm:s(h framyBar 1 (5.@ el 0wbmle)14>duwh3damm®bmdmﬁ (fMIAR™2. After

the HO led to 5C t for |
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form of an -white solid. Part F. Preparat|on of

N- ( 2- hy didskgeinersre yhgqucttoﬁh@eqamyl andstidngyyas initiatery | Jrighylamine (1.70 g, 2.3
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N-(2- hydmxgaieﬁw{c}lbsstéwn J}EWadYﬁeh cﬁa%eﬁ4saweqn@memel4.mbmh@ygl ycol ate
(4-pyrimdinyl)-3-(4-chloro I )pyr azole [4991 This react i on_was conduct ed

in a roufdl 05]8?1(%2@98&11 9r’@b(9tQ31 P@ﬁe?eﬁ cauivalents yelative de Brelesinf hwdragensd e,
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chl or opherygthgpyicamal iacreddeyl thsengperdburt 10 approrm)atély dofalThe Egsultigychixgiry col at e
(11) (59.97 454, mol es,, 2 57(031tival ents rel tlvggto nol es of

butyl gl y@5|h§gt’gd58' g %%th1n¢ east 2 hr (until at least 98% of
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equi val ents rel es o rity, from
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Part E. Preparation of 5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-chlorophenyl)pyrazole (10).

® (10)
1-{4-[5-(4-chloro-phenyl)-4-pyrimidin- 5-(4-piperidy])-4-(4-pyrimidinyl)-
4-yl-1-(toluene-4-sulfonyl)-1H-pyrazol-3-yl]- 3-(4-chlorophenyl)pyrazole

piperidin-1-y1}-ethancne
[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



while also initiating heating. The m xture was heated to reflux (135-1400),
and then naintained at reflux for 4h while nonitoring the reaction using
HPLC. Af tW0 204/8&7¢i on of the ceased PCT/US2004/009659

5- (4-piperidyl)-4-(4-pyrimdinyl)-3-(43¢hl orophenyl ) pyrazol e (10) (when

only 2-4 area% of the

5- (4- pi pmipai dhrdmbtbziiph tha:y 201%1 (vaasqhérpém 6 ¢ VfafiZRltRe §-14) remains),
t he mxturepivy\ﬂ/as cool ggﬁst?n ( ) ]@é é@g% 8@3{ HPLC r_g(}e Al dri ch)
was t henpipgEdyed- @mmdrryé)c?tﬁ chlvmhp myram@e prpslwr(bﬁ));a§ubﬁ@au@mlyaﬂxe125c
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removal the rédgorsibdietitade epHe 11F10acA Rk thd HE] heditibh | the nfiflutdiwad'RiBemashed

(in a displ mgnt wash) wth ethyl acetate WO 2004/ 087074 PCTI U82004/ 009659
-138 (18@0‘}1&‘? tor Ccand st itergl hhéfhﬁ@hé%wwﬁhﬂaﬁher@ﬂh@a%ﬂw@?h atgigriedha

brown, t
cl ear) %ﬁ%r\ﬁa}%&% egogcéﬁﬁ%éé&\%gsr@ggﬁ& drice rt&%j) ?&ﬁ? \é@étﬁgf@{ pr oduct
i n -92- 9dffhyiteedodid. HPLC area % >98- 99% The above HPLC noni tori ng was
carried qut using an HP 0 system a he, fQll ow ng gra 0% wat er/
~acet oni t% féﬂ%%@@@%@éf‘%&r‘% ?%’a(s?tﬁ)ss‘ - Pe‘{“ﬁié}T“'r(éTHi’nPHngBrﬁ@wth 100%
acet oni téﬁlbﬁ))phéﬁ}tlg) Ebm er and acetonitrile containing 0.1 % TFA. The
col um used was Zorbax XDB-C8 columm (part # 993967.906; 4.6 mmx 15 cm).
The col umm ter%) at was 5083CThe wavel ength used was %354 Sanpl es
were typically jipy redaby addi ng_one drop to I m of He ol it hyl ene
chloride s by wvol une) . Exar’er_e_A_.»AIt atiosn and
Isolatloe1 yl)-1-(4-piperi -2 (4- Ha gt hanone (5). O
H 3C+ -~"~J NO 31 0NN (3) (4) ,% ethyl ~fret hyl
N-(acetyl) pyrinud¥ne (4-piperidyl)- 2-%% soni pecot at e
(4-pyrimdyl)-1-ethanone [500] This reaction was carried out in a 400 m

(1]

j acket ed react or 10pot assi um t - (11) (12)
5-(4-piperidyl)-4-(4-pyrimidinyl)- butyl N-(2-hydroxyacetyl)-5-(4-piperidyl)-4-
3-(4-chlorophenyl)pyrazole glycolate (4-pyrimidinyl)-3-~(4-chlorophenyl)pyrazole
[499] This reaction was conducted in a round bottom flask reactor equipped with a

half-moon shaped paddle, thermocouple, oil bath, condenser, and nitrogen adapter. The
reaction was monitored using HPLC. 5-(4-piperidyl)-4-(4-pyrimidinyl)-3-(4-
chlorophenyl)pyrazole (10) (60 g, 0.177 moles) from Part E, butyl glycolate (11) (59.97
g, 58.86 ml, 0.454 moles, 2.57 equivalents relative to moles of butyl glycolate (11), 95%
purity, from Fluka), 1,8-diazabicyclo[5.4.0Jundec-7-ene (“DBU”, 2.69 g, 2.64 m], 0.01
moles, 0.1 equivalents relative to moles of butyl glycolate (11), 98% purity, from Aldrich),
and xylenes (180 mi, =98.5% purity, from Aldrich) were charged to the reactor. This
resulted in a very thick slurry. Mixing was slowly initiated, and then increased gradually
while also initiating heating. The mixture was heated to reflux (135-140°C), and then
maintained at reflux for 4h while monitoring the reaction using HPLC. After conversion
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



but oxi de (28.5 g, 241 mmol) and anhydrous tetrahydrofuran ("THF', 226 ml)
were chaygefol/tshfae reactor. The mixture was stirred a -6C.

4- et hyl pyrim élﬁhne (4) (9.9 g, 105 nng]% was charged t%ﬁgﬂpg@é}%%? over 10
m n. Wien the addition was approxi nat " 75% conpl ete, a yellow solid
precipitated ?nd,the tenperature briefly rose to -4C. After_stirring the
suspensi k%Ml tyice; keeping,the washesstepar a@t(ﬁlﬁ’l metheinligos stagbeown)the firshwasly) was
charged pgaiR8 st toiof | ak ge ' dar k

br own suspeﬁ{gl orsl was \?dr%n@?fh?%écéé‘?q,aaﬁgéaé%gcrlr{% &A?%&Fﬂ%élﬁ%%%%@%ver 20

m n. Theriteé op éredfilterdo yiedd ptoglubiGnci92iddd/s tyldd aHIPIL area YaneB-08%. (Rieabowd t he

m xture el.l ow. The m xture Lrred at C r 2 hr. Afterward,
water (1600 PanbStnggas Caind obeiRe LR 4 e e ped Bedoflam Sdradin
resul ti ngowq whier/cuBAitSktth 200G hcbiohliriR e 4 By, tHin ROV ONE Rl with 10094 | on of

tol uene. The combi ned organi ¢ phase was partially concentrated via
di sti | | atateenifrilehwith bpthewater prdeanstomitrileccontaiming 0nid6 TFE. ThecolEn usiewas t he

batch te rat reached 95C ] re_was ol ed,..and_ distillation was
WD 2004/ et s iy AT T ey P}%éagétm appPSLiH# el'y 160 Ton
until t heendpdrataRe Whs $0%€. cnwmemgﬂlumwagasn . NS I1¥s \Zz_érerrypgicmﬁ sol ution
was then cooled to OC, and stirred for 4 hr to crystallize the product. The

product Waepared yeadding enedirepéo talof methapabmethylsine ishlprisigsplution Gty

of heptane . Pxrying produced 11.4 g of

1-(1- acet y} pl%'eri din-4-yl)-2-pyrimdin-4- ylethanone (44%yield) as a yellow
solid, HPLC-APCI/NM5 mlz: M+l 248.2 (100). The conpound existed as a m xture
of enol and ketone tautoners in deuterochloroform 1H NWR (300 Mdz, CDC13,
8): 14. 6 Fugmple 40 Adterpative Rreparation ang fsolationrof N-(aeetyiily(4-pippridyl2-#- = 5 2
Hz, 0.35H). 1( = Hz, 0.6511), 7.29 (d, J= 5.2 Hz, 0.35H), 6.82
(d, J= 5%""%9?‘9&.%?@?“‘2@1 (s, 0.65H), 4.72 (m 0.65H), 4.57 (m 0.35H),
3.97 (s, 1H), 3.88 (m 5 0.6511), 3.13 (m 1H), 2.56¢2.85 (m 1.35H), 2.44
(m 0.65H), 2-125&3;{\@ ~2-10 (m 2THy, 1.50-1. 211). Exanple 5.

Al ternative Preparation gn at i wf =254 N\g@}bhenyl)-4-

pyrim di n-4-yl-1-(tol uene~4-gu onylclj)l\yall—l- pyr azol '3rJyI ] - poperidin-1-yl}-ethan
one (9). HC 3/ H3C SAO,® INO O gN \ ~CcH3 N

3) @ (5)
ethyl methyl N-(acetyl)-1-
N-(acetyl) pyrimidine (4-piperidyl)-2-
isonipecotate (4-pyrimidyl)-1-ethanone
[500] This reaction was carried out in a 400 ml jacketed reactor. Potassium t-

butoxide (28.5 g, 241 mmol) and anhydrous tetrahydrofuran (“THEF”, 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 HC1 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



N NHO + 3p 0 NNCH3I O NI A N (7) (8) (9

N-(acetyl ywd ({04/0 ridyl)-2- 4-chl orobenzoyl

1-{4-[5-(4- c or@bp‘ﬁeny | )-4-pyrimdin- 49y1 1 (4-pyrim dyf(j‘Tlpszooﬁgor?gsr?e

chl oride (tol uene-4-sulfonyl)-IH pyr a‘z 3-yl]- p-toluenesul fonyl hydrazone
pi peridin-1-yl}-ethanone [1501 This reaction was carried out in a 100 m
round botewiuel aE3pprexingaty E)16 T ()rr -until the volume of the concentrate was

acetyl pi 2 r e ] \Y zenesul f onohydr
ot de. ( 7yoirpidy Vo oMbt Ehodied RRC] e FRGRERF

tet rahydk:qfstalllm thé ﬂ'ﬂdﬁuct %erﬂrbductwmsﬁﬂterednaﬁduhél calrwad whé}@uﬁdﬂba/srﬁanw m of
triethylamne ("TEA" and 4- di et hyl am nopc)(rl di ne ("DVAP', 0.134
1

g). 4- Ch|a61|°%férf£1891im%hPaﬂrla@r<(®fe‘é 114 gmé1-(1-aeepdpipeydipeds D Hepyripidigdd al | at
wh LA SR f Li qui d
Snce skt 08, Loy 08 KL S BB SR L

The sol uk:ompoumhemﬂemm:h mmthresa’tamhm&ﬁcmnenmtmrshh(dleutéﬁodﬂ)mfo&ﬁ }H) and
the THE _was renoved jn vaguo to y

o ol T VIR OIS el e 0s b5 ot B 3E0: 36 (5 BaRED A - e, ST0rdels 4. 88

Char act ert 5 PRSPl (e 50 HoBRRRD) P8 B 46 A HE OO 546074

PCT/ u?zocm/ OSSHSEE (5; 065H], 632 (H.5ED, Jl'S7&n‘4IGZ3)5H)73 99 (gD, BIBSJIm 8. 4Hz) , ‘
7.30 (2H 6.64 (1H d,

138 o 3imya1 3 et A S 85 4 1 5tm2 Fem. Lm0 253 (s a2l 211, A,

3.28-3.0§ w 84-2.58 (1H, m), 2.46 (3H, s), 216(3H s), 2.02-1.62

(4H, r’r) 13C 1 13, 75 I\/HZ) S 169.11, 158.91, 146.39, 136.80, 134.55,

132. 01, 130 13 129.19, 126.72, 34.91, 31.15, 22.01, 21.69. Exarrpl e 6.

P oD o nies] AP opirafol SRR BA A ekl S

C3 O/ p%imn@n-4—yl—1 -(toluene-4-sulfonyl)-1H-pyrazol-3-yl]-piperidin-1-yl}-ethanone (9).

H,C
e

(4
=0
NH.

N
|
)
~
N
M ®) &)
N-(acetyl)-1-(4-piperidyl)-2- 4-chlorobenzoyl 1-{4-[5-(4-chloro-pheny1)-4-pyrimidin-4-yl-1-
(4-pyrimidyl)-1-ethanone chloride (toluene-4-sulfonyl)-1H-pyrazol-3-yl]-
p-toluenesulfonyl hydrazone piperidin-1-yl}-ethanone

[501] This reaction was carried out in a 100 ml round bottom flask. N'-[(1E)-1-(1-
acetylpiperidin-4-yl)-2-pyrimidin-4-ylethylidene]-4-methylbenzenesulfonohydrazide (7)
(5g, 11 mmol) was charged to the reactor, followed by tetrahydrofuran (“THE”, 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 (CDCls, 300 MHzZ) 6 9.20 (1H, s),



/ NA / N ~~ N (9) (10A) 1-{4-[5-(4-chloro-phenyl)-4-pyrim din-
4-[3-(1-a din-4-yl)-5

4-yl-1- (tm%dr?g)ﬂ%?ul fonyl)-1H pyrazol - 3-yl ] - PCT/US2004/009659
(4-chl orophenyl) - 1H pyrazol - 4-yl ] pyri he piperidin- | -yl} -ethanone

1502] This reaction was carried out in a 50m round bottom fl ask. 4-{3-(1-
Acet y| pi pe®3 @ith daJ5ByiE) (7445:(ﬂl‘l)rcbp!'ﬁ§rfkﬁz)) 139 (ZH.re vVimB Bln 2P S UkS On:R] - 1

H- I h tost db

et hanor (@0 R sRatn, B S Rt B AR B 2 ()
The m xt LHM (/‘Hﬁns)t B12B€0RI(TH, |m) QB 68 (ltHl, n@)‘ 2t416€(3Hea)t;12|1(6r(3H§l§) QIG)QLIC@Z ed by

l'iquid chromat ogy aphy. The et hanol was vacuo,
resul ti nd*Eemd \%ﬁ“ﬁ?&%pbe@ MY M§9éée]t5§t9el 14@1@9’01(3&&9 d34, ﬁéyb”rz %shed

wi th wat ey n t-Ha [ Gyt eld a white solid. The product
had the fgpflgwg%g:P%ﬁlgr@a??tﬁef?%t%XCY§ ?&R@RX%CDCB 300 MHz) S 9.27 (1H, s),
8 54 (1H, broad s), 7.36 (411, s), 7.01 (1H, d, J= 5.1Hz), 4.82-4.72 (1H,

. 4. 02 3, 72- 1H, 2.79-2. 62
(1H lg" l%iff 3fﬂt‘2“1@d115?%t'c’m]f4n@ @W‘Z&»‘Wb‘ *F!(ﬁzvlbg:)ﬁuszow 009659

-141 Exa I . -
5-( 4- pi p(ragrhll(gr @l} ?%ljla%ad?ﬁﬂp?}ﬂmm (Q?ul or ophenyl ) pyrazol e (10) Using

Aci di c Dep pn. H3C/ H tj NNHI NNNNHCL NCL/ NN (9) (10)
1-(4-[5-(4-chl“p)®enyl) 4- pyrlmdl n- 5-(4-piperidyl)- 4I=I(4- rim(gj‘nyl)
4-yl -1-(tol uene>a- %kﬁmnyl — SHAzol - 3-yl | - 3- (4-chl B nylr)J fazol e
pi peridin-1 -yl}-& ha This reaction was \ oOm

round bottom fl g o 3

acetyl pi peri dint4: ¥ ) - 5=t4- chI orophenyl ) - 1-[ (4- sul fonyl ] - 1H pyr
azol - 4- yl}ypy¥¥ ni di n 9) W 6.86 g) was added 6 M HC (40 . The mi xture was
stirred and heated to ™eflux. The reaction was nonitored by HPLC, and

determ ned to be conpl ete
) (10A)
1-{4-{5~(4-chloro-pheny)-4-pyrimidin- 4-[3-(1-acetylpiperidin-4-y1)-5-
4-yl-1-(toluene-4-sulfonyl)-1H-pyrazol-3-yl]- (4-chlorophenyl)-1H-pyrazol-4-yl]pyrimidine
piperidin-1-yl}-ethanone
[502] This reaction was carried out in a 50ml round bottom flask. 4-{3-(1-

Acetylpiperidin-4-yl)-5-(4-chloropheny!)-1-[(4-methylphenyl)sulfonyl]-1H-pyrazol-4-
yl}pyrimidine (9) (0.5 g) charged to the reactor, followed by ethanol (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 (CDCls, 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 (14, m), 3.30-3.18 (1H, m), 2.79-2.62 (1H, m), 2.18 (3H, s), 2.15-1.78 (4H, m).



after 2.5 hr. The m xture was then cooled in an ice/water bath, and 6 M NaCH
was sl owl o Agdedentil the pH was between 13-14. The r ggu4 {406y debsrduct was
i solated vi'a vacuum filtration to yie 3.25 g of

4-[ 3-(4-chl orophenyl) -5-pi peri di n-4-yl -=TH pyrazol -4- yl]pyrimdine (79.8%
yield) as a white solid. [504] The above detail ed description of preferred
enbodi nents is intended only to acquaint others skilled in the art with the
i nventio | r A j s ' : ' WA"A T t others

ki 11 ed ToapifRe Bt MM, PR o0 B & i R S S A B e T or .
as they chiorophéred)lpysadoled 0) UsingAcidipDempotettionof a particul ar use. This

i nventi on, tﬁiyefre, is not limted to the above enbodi ments, and may be
variously no | 42 W claim 1. A process for making a substituted
pyrazol e, a tauttage 4 f the substituted pyrazole, or alﬁalt t he
substituted pyrazol g uyT
corresponds in strugt M
v4 3/1,2 Y and t
anhydri de; and d

(M) OHN ORA and :
(V) OOR5 O)L R5': and N

Na (1)__(1) R3 N/ Ras—RiC Y5 Yi O

pgcotate corresponds @i uct e\ o Formula (V1):

®) (10)
1-{4-[5-(4-chloro-phenyl)-4-pyrimidin- 5-(4-piperidyl)-4-(4-pyrimidinyl)-
4-yl-1-(toluene-4-sulfonyl)-1H-pyrazol-3-y1]- 3-(4-chlorophenyl)pyrazole

piperidin-1-y1}-ethanone
[503] This reaction was conducted in a 250 ml round bottom flask. To 4-{3-(1-
acetylpiperidin-4-yl)-5-(4-chlorophenyl)-1-[ (4-methylphenyl)sulfonyl]- 1H-pyrazol-4-
yl}pyrimidine (9) (6.86 g) was added 6 M HCI1 (40 ml). The mixture was stirred and
heated to reflux. The reaction was monitored by HPLC, and determined to be complete
after 2.5 hr. The mixture was then cooled in an ice/water bath, and 6 M NaOH was slowly
added until the pH was between 13-14. The resulting product was isolated via vacuum
filtration to yield 3.25 g of 4-[3-(4-chlorophenyl)-5-piperidin-4-yl-1H-pyrazol-4-
yllpyrimidine (79.8% yield) as a white solid.

d ok % ok ok ok ok ok ok

[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.



RA is alkyl; and R3A, Ran and R3C are independently selected fromthe group
consi sting of hydrogen, hal ogen, hydroxy, cyano, am no, alkyl, am noal kyl,
monoal kyl am no, dial 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 optlonally is substituted4th one or nore substituents

i ndependently selected fromthe group consisting of hal ogen, hydroxy, and
cyano; and one of Y, Y2, Y3, Y4, and Y5 is =C(R4)--; and 143 one of Y,
Y2, Y3, YA°%@ v5 is ==N--; and three of Y, Y2, Y3, Y4, and Y5 are
|ndependently sel ected fromthe group consisting of ==C(H)-- and ==N--; and
R4 is selected fromthe group consisting of drogen, hal ogen, cyano,

hydr oxy, Yhi olA ProsessdRymalhng p gubsiyted pyrftzahaaw wwf thel JPSHWHES.

al kyl sul flbﬂé(ﬂole 8 kudiseld ofidvin oyl BP Bilomd AURREKC! Y1 . car bocycl yl alkyl,
car bocyclyl al kényl, carbocycl yloxy, carbocyclyl al koxy, carbocyclyloxyalkyl
car bocycl yl t hi o, caMbg@#@h@h@uWﬁunkmoneambémy@nyMQUMb5hyh¢aﬁbterocyclyIth|o,
het er ocycl yl sul finyl, heterocyclyl sul fonyl, carbocyclylalggxy,
carbocyclylheterocyclyl 3Aheterocyclylalkyl het er ocycl yl

het er ocycl yl al koxy, am poahkyl, alk Ianlno alkenylanlno,

al kynyl am no, carbocy I 1 e am no, am nocarbonyl, al koxy,
al koxyal kyl , al kenyl ¢kyal k yl amwg, | am noal koxy,
alkoxycarbonyl car hogygl Bﬁﬁ%%&%omycarbonyl,
alkoxycarbonylanlng- oxycar bogycl yl am no, allkoxycarbocycl yl al kyl am no,

am nosul finyl, anlnosulﬂghyl sul fonyl am b, al koxyal koxy, ami noal koxy,
aninoalkylanino alkylanlnoal yl amjjno, carbocycl yl al kyl am no,

al kyl am noal kyl am noal kyl am al jg¢l het erocycl yl ami no,

het erocycl yl al kyl ami no, al kyl het’er ocycl yl al kyl am no, and

car bocycl yl al kyl het erocycl yl am no, heterocyclylheterocyclylalkylanlno

al koxycar bonyIthepmpcﬂsyollnytimsicnmbini@ doyibempecotaterwitngr anhytlidd; ead theny! ani no,

hydr azi ny| drazi | hydrazinyl, wherein: any
substi tutlﬁ%rfl%ec Lﬁoéllrreﬁqongg%s%lf%uepm?ﬁ ‘E%EW is substituted with one or

nore substituents independently sel ected fronlthe group conmgjsting of
al kyl, al kenyl, hydroxy, hal oggnr—Ral oal kyl, al koxy, hal oal koxy, ket o,
am no, nitro, cyano, alkyl sulfaghyl, ul finyl, alkylthio, alkoxyal kyl,
car bocycl yl oxy, heterocyclyl,

—TRA.
O—RS and
the anhydride corresponds in structure to Formula (V):
V)
O O
A e
R (0 R”; and

R* is alkyl; and

R*, R*B, 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, Y2, Y*, and Y® is =C(R*)-; and



het erocycl yl al koxy; and R5, is selected fromthe group consisting of RSA and
--O-R5B; and RSA is selected fromthe group consisting of hydrogen,
optionally-substituted alkyl, optionally-substituted aryl, and
optionally-substituted heteroaryl; and R5B is selected fromthe group

consi sting of optionally-substituted X%yl (except for unsubstituted
tert-butyl), optionally-substituted al kenyl, optionally-substituted aryl,

optional |l y-substi 1egd2 apylal kyl s .optional ly-substituted heteroaryl, and
optional Iy 144°nes°t‘1£§}s$?t’3{ eg ’P?‘B{!é’r Sryva ¥ 2. A process according to claim
1, wherein: RSArce®f¥e] e tEdY T naaye be isdpuricatysdlsded@offthagkyp . aryl, and

heteroaryl; and RSB is sel ected frorqjthe g{roup consi sting of alkyl (except
for tert-eeling ofaF (Rt and ardi-; angd K igisplgeted femdhogroyp comsitingef er oar yl al kyl .
2ccor di g T i oy hedeAtale dh Bty i SHEKY, iy, Sy e o e TS el i m
1, wher ei alkf@sulfigylpélkylyhlfony§ alkAlqartwogls sarbeayolyllicadpotyrlylblkiyln 1, wherein: R5 is

e SR, S B AR R, SO SUOBED o
1, wher ei earfRytiglteib ydrbocGely BulingL; @sboaeBulionyl, kdlerotyiylthio, Wherei n the
substituted pyrazole corresponds in structure to the faollow ng formula:
N-NH 1 heteregyclylgylfinyl, 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
RY is selected from the group consisting of R*A and --O-—RSB; 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-



144

substituted heteroarylalkyl.

2. A process according to claim 1, wherein:

R># is selected from the group consisting of alkyl, aryl, and heteroaryl; and

RB is selected from the group consisting of alkyl (except for tert-butyl), alkenyl,
aryl, arylalkyl, heteroaryl, and heteroarylalkyl.

3. A process according to claim 1, wherein R’ is methyl.
4. A process according to claim 1, wherein R’ is ethyl.
5. A process according to claim 1, wherein R’ is phenyl.
6. A process according to claim 1, wherein:

R’is --0--R°®, and
R® is selected from the group consisting of isobutyl, trichioroethyl, allyl, phenyl,

and benzyl.
7. A process according to claim 1, wherein R4 is ethyl.
8. A process according to claim 7, wherein the substituted pyrazole corresponds in

structure to the following formula:

N—NH

/

Cl / N\[(\OH,
O

Z N
L





