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[004] The current treatment for type 1 diabetic patients is injection of insulin, while the majority
of type 2 diabetic patients are treated with agents that stimulate beta-cell function or with agents
that enhance the tissue sensitivity of the patients towards insulin. The drugs presently used to
treat type 2 diabetes include alpha-glucosidase inhibitors, insulin sensitizers, insulin

secretagogues, and metformin.

[005] Over time, almost one-half of type 2 diabetic subjects lose their response to these agents.
Insulin treatment is instituted after diet, exercise, and oral medications have failed to adequately
control blood glucose. The drawbacks of insulin treatment are the need for drug injection, the

potential for hypoglycemia, and weight gain.

[006] Because of the problems with current treatments, new therapies to treat type 2 diabetes
are needed. In particular, new treatments to retain normal (glucose-dependent) insulin secretion
are needed. Such new drugs should have the following characteristics: dependency on glucose
for promoting insulin secretion (i.e., compounds that stimulate insulin secretion only in the
presence of elevated blood glucose); low primary and secondary failure rates; and preservation of

islet cell function.

[007] INS-1 cells are a model for islet beta-cell insulin secretion. When maintained in the
presence of beta-mercaptoethanol, these cells retain many of the characteristics of islet beta-cells
in situ. The cells secrete insulin in response to physiologically relevant glucose concentrations
with an ECso of 6 mM glucose (Hohmeier, et al., Diabetes 49:424, 2002). These cells also secrete
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Ris  H, or (Cy-Cg)alkyl;
R'is H,
(C+-Cg)alkyl optionally substituted with phenyl, said phenyl being optionally substituted with
halo, or [tri(C4-C,)alkyl]silyl,
(Cs-Cg)alkenyl,
(Cs-Ce)alkynyl,
(Cs-Cg)cycloalkyl optionally substituted with up to two substituents selected from the group
consisting of (C4-Cs)alkyl, CF3, and halo,
(C4-Cg)haloalkyl, or
phenyl optionally substituted with up to two substituents selected from the group
consisting of halo, (C4-Ce)alkyl, (C1-Cg)alkoxy, (C4-Cg)alkylthio, (C4-Cs)haloalkyl,
(C4-Cg)haloalkoxy, and cyano;
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[009] The terms identified above have the following meaning traroughout:
The term “halo” means F, Br, Cl, and I.
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containing a double bond and from about 3 to about 6 carbon atoms. The double bond may be
between any two available carbon atoms in the chain. Such groups include, but are not limited to,

allyl, isopropenyl, 2-butenyl, 2-ethyl-2-butenyl, 1-hexenyl, and the like.

[012] The term “(C3-Cg)alkynyl” means a linear or branched unsaturated hydrocarbon radical
containing a triple bond and from about 3 to about 6 carbon atoms. The triple bond may be
between any two available carbon atoms in the chain. Such groups include, but are not limited to,
propargyl, 2-butynyl, 1-methyl-2-butynyl, 3-hexynyl, and the like.

[013] The term %(Cs-Cg)cycloalkyl” includes, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like.

[014] The terms “(C4-Cy)alkoxy” and “(C4-Cg)alkoxy” mean a linear or branched saturated
hydrocarbon radical having from about 1 to about 4 G atoms and from 1 to about 6 C atoms,
respectively, said radical being attached to an O atom. The O atom is the atom through which the
alkoxy substituent is attached to the rest of the molecule. Such groups include, but are not limited
to, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy, pentyloxy, hexyloxy, and the
like.

[015] The term “(C4-Cg)haloalkoxy” means a (C4-Cg)alkoxy group substituted on C with a
halogen atom. Such groups include, but are not limited to, trifluoromethoxy, difluoromethoxy, 2,2-
difluoroethoxy, 2,2,2-trifluoroethoxy, 2-chloroethoxy, 3-chloropropoxy, 1-fluoro-2,2,-dichloroethoxy,
and the like.

[016] The terms “(C4-Cg)haloalkyl” and “(C,-Cg)haloalkyl” mean a (C-Cg)alkyl group and a (Co-
Ca)alkyl group, respectively, substituted on C with a halogen atom. Such groups include, but are
not limited to, trifluoromethyl, difluoroethyl, 1-fluoro-2,2-dichloroethyl, 3-chloropropyl, 4-
bromohexyl, and the like.

[017] The term “[tri(C;-C4)alkylsilyl]” means a Si radical bearing three (C4-C,)alkyl substituents,
each substituent being independently selected. The Si atom is the atom through which the radical
is attached to the rest of the molecule. Such groups include, but are not limited to, trimethylsilyl,

tert-butyl-dimethylsilyl, and the like.

[018] The term “(C4-Ce)alkylthio” means a linear or branched saturated hydrocarbon radical
having from about 1 to about 6 C atoms, said radical being attached to an S atom. The S atom is
the atom through which the alkylthio substituent is attached to the rest of the molecule. Such
groups include, but are not limited to, methylthio, ethylthio, n-propyithio, isopropylthio, and the like.
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is the bond marked with a dashed line (- - -). The X group on each radical is fixed at the position
ortho to the attachment point of the radical. The optional R* groups (up to n) on the radical may be

located at any available C atom.

Alternative Forms Of Novel Compounds

[021]  Also included in the compounds of the present invention are (a) the sterecisomers thereof,
(b) the pharmaceutically-acceptable salts thereof, (c) the tautome rs thereof, (d) the protected acids
and the conjugate acids thereof, and (e) the prodrugs thereof.

[022] The sterecisomers of these compounds may include, but are not limited to, enantiomers,
diastereomers, racemic mixtures, and combinations thereof. Such stereoisomers may be
prepared and separated using conventional techniques, either by reacting enantiomeric starting
materials, or by separating isomers of compounds of the presenti nvention. Isomers may include
geometric isomers. Examples of geometric isomers include, but are not limited to, cis isomers or
trans isomers across a double bond. Other isomers are contemplated among the compounds of
the present invention. The isomers may be used either in pure form or in admixture with other

isomers of the inhibitors described above.

[023] Pharmaceutically-acceptable salts of the compounds of th e present invention include salts
commonly used to form alkali metal salts or form addition salts of F ree acids or free bases. The
nature of the sait is not critical, provided that it is pharmaceutically—acceptable. Suitable
pharmaceutically-acceptable acid addition salts may be prepared from an inorganic acid or from an
organic acid. Examples of such inorganic acids are hydrochloric, ydrobromic, hydroiodic, nitric,
carbonic, sulfuric and phosphoric acid. Appropriate organic acids rinay be selected from aliphatic,
cycloaliphatic, aromatic, heterocyclic, carboxylic, and sulfonic classes of organic acids. Examples
of organic and sulfonic classes of organic acids includes, but are n ot limited to, formic, acetic,
propionic, succinic, glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic,
fumaric, pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, s alicylic, 4-hydroxybenzoic,
phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethan esulfonic, benzenesulfonic,
pantothenic, 2-hydroxyethanesulfonic, toluenesulfonic, sulfanilic, cy/clohexylaminosulfonic, stearic,

algenic, N-hydroxybutyric, salicylic, galactaric, and galacturonic aci d, and combinations thereof.
6
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[026 ep esent invention includes the prodrugs and salts of the prodrugs. Formation of

prodrugs is well known in the art in order to enhance the properties of the parent compound; such
properties include solubility, absorption, biostability, and release time (see, e.g., "Pharmaceutical
Dosage Form and Drug Delivery Systems"” (Sixth Edition), edited by Ansel et al., publ. by Williams
& Wilkins, pgs. 27-29, (1995), which is hereby incorporated by reference). Commonly used
prodrugs are designed to take advantage of the major drug biotransformation reactions, and are
also to be considered within the scope of the invention. Major drug biotransformation reactions
include N-dealkylation, O-dealkylation, aliphatic hydroxylation, aromatic hydroxylation, N-oxidation,
S-oxidation, deamination, hydrolysis reactions, glucuronidation, sulfation, and acetylation (see,
e.g., Goodman and Gilman's The Pharmacological Basis of Therapeutics (Ninth Edition), editor
Molinoff et al., publ. by McGraw-Hill, pages 11-18, (1996), which is hereby incorporated by

reference).

[027] A comprehensive list of the abbreviations utilized by organic chemists of ordinary skill in
the art appears in the first issue of each volume of the Journal of Organic Chemistry; this list is

typically presented in a table entitled Standard List of Abbreviations. The abbreviations contained

in said list, and all abbreviations utilized by organic chemists of ordinary skill in the art are hereby
incorporated by reference.

[028] For purposes of this invention, the chemical elements are identified in accordance with the
Periodic Table of the Elements, CAS version, Handbook of Chemistry and Physics, 67th Ed.,
1986-87, inside cover. The abbreviations contained in said list, and all abbreviations utilized by
organic chemists of ordinary skill in the art are hereby incorporated by reference.

[029] For purposes of this invention, the chemical elements are identified in accordance with the
Periodic Table of the Elements, CAS version, Handbook of Chemistry and Physics, 67th Ed.,
1986-87.

General Preparative Methods

[030] In general, the compounds used in this invention may be prepared by standard techniques
known in the art, by known processes analogous thereto, and/or by the processes described
herein, using starting materials which are either commercially available or producible according to
routine, conventional chemical methods. The following preparative methods are presented to aid

the reader in the synthesis of the compounds of the present invention. Unless otherwise specified
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[033] Reaction Scheme B illustrates the preparation of compounds of Formula (id) [Formula (1)
where X is COOH], and, and Formula (le) [Formula (I) where X is CONR®R®]. The ester
compound of Formula (Ib), [Formula (I) where X is CO,R’), prepared as in Reaction Scheme A, is
hydrolyzed to the acid compound of Formula (Id), usually in mild aqueous base. Formula (Id) can
then be converted to amides of Formula (le) by reaction with an amine R°R®NH, optionally in the
presence of a mixture of coupling agents such as HOBT, EDCI, and triethylamine. Alternatively, a
nitrile compound of Formula (Ic) [Formula (I) where X is CN] may be direcily hydrolyzed in
aqueous base to provide the primary amide compound of Formula (If) [Formula (I} where X is
CONR°R® and R*and R® are H].
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(&%ZDE@FQ [yl']" means a Si radical bearing three (Cr
C4) al kyI spbstituents, each substituent beingsgey
i ndependent Mrdisect ed. The Si atomis the jatom

t hrough whi gjpeft Bee gRdical is attached to t rest of
the nol ecule. Such groups include, but are not limted

to trimetaylsilyl, terf-butyl-di rrethyls'gyl
,e. 18] The term"(CVCJaIkyIthl
chedr@‘ued hydr ocar bon radi cql ha
abo abo C atons, said radicg
att edNdo ah S atom TheSatomlstFi;rE at oy
whi ciyst he abKytndi o substituent is attached to the
rest of the nolecule. Such
() (1), X = CONR®RE, (le): (I), X = CONR °R®
and R°R® =H

[035] Reaction Scheme C illustrates the general method for preparation of Formula. (1)
compounds where R? is iodo, chloro or fluoro. The compound of Formula (Ig) [Formu la (I) where
?is H] can be iodinated or chlorinated with a reagent such as N-iodosuccinimide (NISS) or N-
chlorosuccinimide (NCS) to produce the compound of Formula (ih) [Formula (1) where R?is | or

Cll. Similarly, treatment of the Formula (Ig) compound with a fluorinating agent such s
Selectfluor® provides compounds of Formula (li) [Formula (I) where R? is F].



groups include, but are not Iimted to, nethylthio,
ethylthio, -propylthio, isopropylthio, and the
wOi2hs/086:58] The term "optional ly substituted' ReEams2005/005794
that the noiety s o nodified may have fromnone to up
[036]0 at | east the hi ghestradiid&:h&hiec gUbSti tuents
i ndi cat ed. Each substituent may replape ané H_at om on
the noiety so nodified as of as the Repl A8eng '
chem cal |y possible and chemnically st abRe.
are two or nore substituents on any rhbi N
substituent is chosen independently fr ary ot her
substituent and can, @ecQrdir , b the same or
different. [020] In ﬁ%ﬁ%&?%ﬂnﬁ ? t he attacﬁ nt poi nt
of Hthe heteresyclic rin lcals ; is the 'bond marked
W t dashedkt 1 (- ). roup on each radical
i's f|\1'x 5 m- g;g)s"i ti onAgd?lﬁ’h%&X“g t he at t@gﬁerhrheaﬁ qBro nt
of th¥ ragdicagl. The optional R4 groups (up to n) on
t he radi cal y be located at any avail able C atom
Al ternative Forns O ebeléampdunds [ 021] Al so
i ncl uded (19 t he conpounds the present invention are
(a) the stereoi soners thng ) thq
phar maceuti cal | y- accept abl’'e®sal ts th& eofF (¢
tautome r s thereof, (d) the protected agi
conjugate acids thereof, and (e) the pk g
[022] The stereoi sonmers of these conpoupyls Hrayx
include, but are not linited to, enantioners,
di astereoners, racem c m xtures, and conbig tions
t hereof . Such stereoi sonmers may be prepared”and
separ at ed usi ng conventional techniques, either by

[037] €@ehdtiBR SERARID QRIS thefeRErh Mihod for preparation of Formula (I) compounds
in which X = SO;NH,. The N,N-dibenzylsulfonamide compound of Formula (lj) is prepared by
using the Buchwald-type coupling reaction as described in Reaction Scheme A and can be de-
benzylated with sulfuric acid to give the compound of Formula (Ik).

[038] Reaction Scheme D

N~ N N
i‘q"ﬂ H Oz?:o llq3 H O’?:O
N(Bn), NH,
(1j): (1), X = SOzN(Bn), (Ik): (1), X = SO,NH,

[039] The compounds of Formula (Im) where R is (C1-Cg)alkyl are prepared by N-alkylation of
the corresponding Formula (la) compounds where R is H, using standard conditions such as those
shown in Reaction Scheme E. Such conditions include an alkylating agent such as iodomethane,
and a base such as sodium hydride, and the reaction is carried out in inert solvent such as DMF.
In the case where X is a carboxylic ester, standard hydrolysis (i.e., NaOH, H,0) is carried out to
give the compounds of Formula (1) where R is alkyl and X is CO,H.

10



materials, or by separating isoners of conmpounds of
the present i invention. |Isoners nmay include geonetric
wOusmsesse Exanpl es of geonetric isomers incl udeCcThiSt@se05794
not limted to, cis isoners or trans i soners across a
[oagjoubl e bond. Q her iRBKSHLE coNt enpl at ed anong t he
conpounds of the présent invention. The isoners may be
used eltper pure formor in adn%xtur W ot her
is Rof tHét‘ hi)pi tors descri be ve
Phar eut' y-acceptplia® salts ﬂ e gonmpounds of
th &. nt ynventi ominciudesalts nly used to
form hkéfl met al saltsbéﬁ'forn1add|¢pon salts of free
acids or free bases. fe=patwie of the salt is not
cri Ylagql), wharedvided that ¢fc Qﬁﬁhanﬁﬁ@HUhéﬁkiM(CrC@aWl
acceptabl e. Suitable phar @e i cally-accept abl e aci
addition salts may be prepared from an inorganic acid
orfrom an organi c aciwen Bedsalkd, of such i norganic
aci ds are hydrochl or iap addiyjaedtydrolysie stehydr oi odi c,
nitric, carbonic, sulsfvesile and phosphoric acid.
Appropri ate organi c atedf nEy;-Ogalkel ect ed from
al i phatic, cycloaliphadi c{=@ab0gtati c, heterocyclic,
carboxylic, and sulfonic classes of organic acids.
Exanpl es of organic and sulfonic classes of organic
synfedisls: IhiBelcd@des, but are not limted to, formc,
acetic, propionic, succinic, glycolic, gluconic,
[o4]) adhtenmedmls lags eithar doRirietaiallf bidiatte, o&&r‘é@ﬁéblaféd bQ'siéﬁ&Hr@ Rlefhods

knomin%e art e{nld/%?ﬁ gnalcf&?/ Eou%le% the F e&uref Sﬁy‘ﬁ? %a?/ benzoi c,

ant hrani en20|c

5-ARRez868t | C, nandellc enbonlc (panoi c),
met hanesul foni c, ethan esul fonic, benzenesul fonic,

[042parstArhiheyraole 3’f9hy1@ xeyielk bﬁmﬁuﬂaf(lﬂ)’ﬁré eitte® boHRRESHI RBilale or
can §ér'!3|feéeﬂécjj L& shoﬁ/}{ﬂ IQ&%?(%' &%rﬂessly le N Il-l c, stearic,

[043] In Reaction Scheme F, condensation of an optionally substituted acetonitrile with an

appropriately substituted ester (VI), and base, gives the cyanoketone (VII). Esters of Formula (V1)
where R' is an optionally substituted phenyl, can be prepared, if necessary, from the
corresponding bromo compound of Formula R'-Br, for example, by reaction with BuLi and CO, to
form an acid of Formula R'-COOH, which can be esterified to (VI1). The compound of formula (VII)
is then allowed to react with a substituted hydrazine of Formula (Il) or a substituted hydrazone of
Formula (V) to give the desired aminopyrazole (lIl). If the cyanoketone (VII) is commercially
available, the first step is omitted.
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al geni c, L/-hydroxybutyric, salicylic, galactaric, and
gal acturoni c acid, and conbi nations thereof.[024]
woausmsesss of t he conmpounds of the invention aPeT/US2005/005794
enconpassed by the present invention. Thus, for
[oaggxanpl e, a carbonyl inH4aRs shhsmdydroxy tautoner.
FOZS] The protected acids rnctude, but are not limted
to, esters, hydroxyam no derlvatlvess am des end
sul f onam dﬁ% 54;1026] The present irfvéhiNtfen i nBludé¥ t he
prodru 8, fset he BY odrugs. (Mor mat i on
pr odi dp Wwett—known | e @t—Tm order toN}se NElg
o)

the properties of the parent gorrpounéf such pr rties
[ nchugjgwgf@ikwbr lity, absor pt i Bn, bi ost abi Iprhty,
rel ea33 Brrre (see, e.g., 5’/}‘\ r mac BEHINFEK Dosag Ilgorm
and Drug ' Delivery Systens" d i xth Edl(i , d by
Ansel et al., publ. by Wlliams & WI |ns pgs 27- 29,
8995 whi ch i s hereby incorporated by reference)
[045 meom%@mpﬁodmw@e ofroemile §/lih iallowed toakast wilvanstoatyée to
formQhe &raeninBRjif (X! e RloRed BNSEQ Wikink ‘F\Vdréﬁﬁ’é?@ &"’F@dra?d’ﬂr@ (A& form

o.to onsi dered within the scope o
”'aﬁh@e’me '%e JOI‘ drug bi ot ransformation reactr ons

i ncl ude L/-deal kyl ation, O deal kyl ation, aliphatic

[046hydr oxyl ati on, aromati BML@Q&?.D!@JQ on, /V-oxidation,
S- oxi dat i on, deani nat i on, hydrol ye_p,gt |(”_elactl

gI ucur oni dat i on, sulfation, and acetylation
_&Qod dmiilsGldbage | meHeNs TH&N Phar coI ar ffHicol ogi cqu}lsrﬁ
l?her apeutics (N nth Ed tion), editor Nblino e

(Blipl . by MG aw Hil IR )§ages 11-6k3, 1996) R3whi ch
is hereby i ncor por at ed by(rl fere ng

conprehensive |ist of the abbrevi aﬁ%%ns FHH“ li z(mgi) by
organi ¢ chem sts of ordinary skill i(d)

(m, R2=H

[047] Reaction Scheme H illustrates how the aminopyrazole of Formula (Illa) may be converted

to other aminopyrazoles of Formula (lll} by bromination and Suzuki coupling reaction to introduce
an R? group other than H.
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the art appears in the first issue of each vol une of

the Journal of Organic Chem stry, this list is
woypmisaaédsy presented in a table entitled Standacd/uSe@s/005794

of Abbreviations . The abbreviations contained in said

list, and all abbreviations utilized by organic

chem sts of ordinary skill in the art are hereby
[048Incor por at ed by ref er eResetior] &28he For pur poses of this

i nventi on, the chem cal elenents are identifjed in

nce with the Rériddi c TaBlmkiof tle ERements,
/si\on, Heffdbook jof{ Cheri steagtioand ics, 67th

Ed. -8 Tgsrue KquernnThe,abbrevi it | onsiH,
containgd in saygs!ist,;and al R &BK=vi ations utilized
by organi c chem sts of Por di nar%“’?‘%f’(’jk’ inRhe art are
her eby gngcor por at ed by(“rl f er enceygelU29] lﬁqf pur poses
of this invention, the chem cal elenents are
identified in accordance w t h RdwtdRat,i odi ¢ Tabl e of
the El ements, CAS version, Handbwek of Chemistry and
Physics, 67th Ed., 1986-87. Ceneral Preparative
Met hddgitap@doijonkcacid estersaicjudehe conpounds used in this
| NventisoRBIhRER Y £BRE Sy Yo ' own
in the erjc ?I;B.%hy known pr ocgg%e‘?’gﬁg??g%%g&?ﬁé@agﬁ?m
and/ or by tHe process descri bed herein, using
starting material s o are either commercially
avai | abl e or priodifsy, bl @ccording to routine,
conventional chem cal thods. The foll ow ng
preparative nethods a presented to aid the reader in
the sattasichofhictdir csRmRRAMNEs of the present
i nvention. Unless otherw se specifiedin the reaction
schenes the rreaHé\ng/%\ofRle

e
O\B/O
K2

[049] Examples of preparations of aminopyrazoles are shown in the descriptions of
Intermediates B-l, below.

Hydrazines and Hydrazones

[050] Hydrazine and hydrazone starting materials of Formula (Il) and Formula (V), respectively,
are either commercially available or, in the case of phenyl hydrazines (R® = optionally substituted
phenyl), can be prepared as shown in Reaction Scheme I, in which a substituted aniline is

converted into a diazonium salt intermediate which is subsequently reduced using tin(Il)chloride as
the reductant.

13



- R7, X, the sane a s defined above. [031] Reaction
Schene A illustrates general nethods for the
Wplzeqsanseasison of conpounds of Forrmula (la) [(]) PanaiSecoR005794
A n am nopyr azol e of Formula (I11) is coupled

th'aZChIoro- o or
051 gﬁv‘ . :
[ y trifluoronet hyI suI fo R softerh® car boxylic acid,

carboxylic ester, o r carboxam de of Formula (I1V),
usi ng ,M | mann- type cond| ti ons _Nre. Q41 copper (I1)

acet atje |n DVF ) NQ@(}) n a¥eal’ed tube for 16 h).
Alte L% cop%ng mila (I11) to a
2-chllorpR roy |od o RoPt P

2- tr| uoromst hé/TEsuFfHonat o- “Het eroaryl carboxylic
ester, carboxamide o r sulfonam de o f Fornula (1V)
may BPSE an apioreilict ed usi fiR)BUD el ogtiangyesubBitirt Ahemdl
(e.g., cesipsauearbonate, BINAP and a pal | adi um
catal yst such a s Pd2 (dba) 3 or Pd(QAc) 2, in
anhydrous tol uene, heated t o 1 100C for 16 h under
10524 @{yamenylbmaqon%@tbp@mpseﬁ esreholyn-n ReagkprpScheme J, from a phenyl

handelle!!r hhémmm&mxm&%@&mwe@wel R8s Ferdophdnone hydrazone, in
the presence of a lgc}/ c[,?a?alys?arpdl a ba%e

[053] Reaction Scheme J
Ph Ph
N
w HaN—N=( N,
Ph
| o - _goptsup ———— I \_Ropt sub
= Pd catalyst, _
base
ROPLSWP _ an optional
substituent

W =Cl, Br, |, or OTf

[054] An example of a preparation of an arylhydrazine is shown in the description of
Intermediate A, below. Preparative examples of arylhydrazones are shown in the descriptions of

Intermediate B, step 1, and Intermediate C, step 2.

Halopyridine and Halopyrimidine Carboxylic Acid and Sulfonamide Derivatives

[055] The halopyridine- and halopyrimidine carboxylic acid derivatives used in the coupling

reactions with 5-aminopyrazoles were either commercially available or prepared by straightforward
means well known in the art. Other substituents on the pyridine or pyrimidine can be introduced by
standard means, such as that shown in Reaction Scheme K for the preparation of methyl 3-chloro-

6-methoxypyridine-2-carboxylate.
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(provided that X CO2 H) LG=d, Br, I, or -OIf

(H) (1'V) (la) [033] Reaction Schene B illustrates the
wonrepasetss on of conpounds of Fornula (1d) [ For rarasgdoy/005794

where X is COOH|, and, and Formula (le) [Formula (1)

[oseyhere X i s CONR 5R6] . dhei&dfimeRMPound of Formul a

Ib), [Formula (I) V\,here I's T OZR7) , prepared a s
in Reactign Schene A, is hydrol yzed t o the aci dCI
conp Gt Foxadia (I

basell Fgr nuhg (Td) Tan
FOITUTN. (ire) by r eBds@onNw a n amne G
optionallp in the presence a mxture of coupliog
agents such a s HOBT, EDCI, and triethyl am ne.
Alternatively, a nitrile conpound of Formula (Ic)
An ergaplﬁgf %pe(spu/‘h MAaRaratiox iy sglom\ﬂn theagespription] pfrleigtmeagiate J below.
Ey zed in aqueous base to provide the prinma
10574 viTae S%’B‘Pﬁ?&&’ua? 'O%vdwmsa'focﬁm)de nESMALIRL iy I'l)stratﬁ%w@ekctlog
SchddiN\R Bi62-etnato-REmnamgyddineds eonklridd A3thE 2RepedpyaimeSataeyreni&ide by

reetcgr}f'n‘i§llf?1I s%ﬁguﬁx 'ﬁ}t]@%&%fpf %BI éhlkmje {'A Q corﬁ%ﬁﬁoels %ﬂen aﬁg%g?o react with

dibenzylamine to provide the deswed 2 -chloropyridine 3- sulfonamide intermediate. This

dal 1y pcpil d aqg
b%kpmgﬁgzﬂ?d to NITJ es (%Ha

compound may then be carried on to a final product using the methods described in Reaction
Schemes A and D.

[058] Reaction Scheme L .
4 AN NH2 NaNOQ 4 AN SO2CI NH(CHQPh)Z . N SOQN(BI’])Q
(R l _ HCI R (I _ > (ROl P
N™ ~Cl SOCl, N™ ~Cl N~ i
CucCl
H,O

Specific Examples of the Invention

[059] The following specific examples are presented to illustrate the invention described herein,

but should not be construed as limiting the scope of the invention in any way.

Abbreviations and Acronyms

[060] When the following abbreviations are used throughout the disclosure, they have the

following meaning:

abs absolute

Ac acetyl

AcOH acetic acid

amu atomic mass unit

aq aqueous

BINAP 2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl
Bn benzyl

Boc +butoxycarbonyl

BTMAICI, benzyltrimethylammonium dichloriodate
Bu butyl

CDCl; deuterochloroform

CDI carbonyl diimidazole
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(lec)y: (1), where X = CN R5R6N H hydrol ysis when X = CN
(I') CONR 5R6 [035] Reaction Schenme Cillustrates the
wagemsriaéesoet hod for preparati on of Formul a (1) PCT/US2005/005794
conmpounds where R2 is iodo, chloro or fluoro. The
@mpound of I
Ce“geann.pbe i odi na?rgéﬁ%f%'a n?%:?(lgljr%a gﬁf" er'{'éagfn gfs At%%rsagg
N-i odosucci ni @iCtteQur@yation Nchl or osucci ni m de ( NCS) to
Cl-N oduce t he C&’f@ﬁﬁ&éﬁ@m%‘tlor’?ﬁ’n&@ép@ct{dsmpy[ Formula (1)
where R2 is rﬁ‘ﬁgl‘? Simlarly, treatnment of the
O"ormul a (1 g) %03 @54 with a fluorinating agent such s
d Sel ectfl uor (rdouplebvi des conpounds of Forrmula (i)
DC,\hFor mula (1) H\Hﬁér@m«ﬁﬁades F].[036] Reaction Schenme C
N-hal-succmlmde AcOH, DCM where hal is | or A (li)
d [037] Reacti ofPu8lehelifUTstout | i nes t he general method
dddfor pr epar at i esublf ofldoubiatlodddublet conpounds in which X
NH2. The Lj /A am de conpound of
@pzrrul a (1j) A&*Bﬁ“ﬂ‘k&ﬁgé%bwwﬁﬁg t he Buchwal d-type
MEoupl i ng reactifofimg V'é‘é@é‘é'iﬂldﬁed in Reaction Schene A
DMSU)d can be defigehyb@fogte

DMSO-d; dimethylsulfoxide-dj

DOWEX® 66 Dowex hydroxide, weakly basic anion, macroporous, 25-50 mesh
dppf 1,1’-bis(diphenylphosphino)ferrocene

EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
El electron impact ionization

El - electron impact — mass spectrometry

equiv equivalent

ES -MS electrospray mass spectrometry

Et ethyl

Et,O diethyl ether

EtaN triethylamine

EtOAc ethyl acetate

EiOH ethanol

g gram

GC-MS gas chromatography — mass spectrometry

h hour(s)

Hex hexanes

H NMR proton nuclear magnetic resonance

HOAT 1-hydroxy-7-aza-benzotriazole

HOBT 1-hydroxybenzotriazole

HPLC high-performance liquid chromatography

HPLC ES-MS high-performance liquid chromatography-electrospray mass spectroscopy
KOBu potassium fert-butoxide

L liter

LC-MS liquid chromatography / mass spectroscopy

LDA lithium diisopropylamide

m multiplet

M molar
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with sulfuric acid to give the conpound of Fornmul a
(k). [038] Reaction Scheme D (lIj): (I), X = SO2N(Bn) 2
WO RKY5108¢dsy, X = SO2NH2 [ 039] The conpounds of POTMSk@5/005794
(I'm where Ris (Cr C6)al kyl are prepared by
mL / V-al kyl ati op,@fiert he corresponding Fornmula (I a)
conpounds where Ris H wusing standard conditions such
M/Z 3s those shoWfSF AY4REE¥HT on Scheme E. Such conditi ons
Me i nclude an alnegtyat i ng agent such as i odonet hane, and a
cRase such as sgdigsm hydride, and the reaction is
carried out in 1nert solvent such as DMF. In the case
MeOlhere X is ameii®eylic ester, standard hydrol ysis
mg (i.e., NaCOH, niilBghmi s carried out to give the conpounds
of Formula (I e Ris alkyl and X is CO2H. [ 040
IVIHZReacti on Schenqr%Ja ertr\ﬁiwen X = CQ2al kyl, an additi E)nal]
min hydr ol ysi s stiputefelves (1), where Ris (O C6)al kyl and
mmoK = CO2H Synthmsbis of | nternedi ates [041]
I nt er medi at es ar e either commercially available, or
are prepared "b%/e standard net hods known in the art
mp and/ or by anahelipg ppiot one of the procedures shown

mol

ms bel ow. mass spectrometry

N normal

NaOAc sodium acetate

NBS N-bromosuccinimide

NCS N-chlorosuccinimide

NIS N-iodosuccinimide

NMM 4-methylmorpholine

NMR nuclear magnetic resonance

Pdy{dba); tris(dibenzylideneacetone)dipalladium(0)
Pd(QAc); palladium acetate

Pd(PPhs), tetrakis(triphenylphosphine)palladium(0)
Pd/C . palladium on carbon

Pd(dppf)Cl, [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium(Il)
Ph phenyl

ppm parts per million

Pr propyl

psi pounds per square inch

PTSA p-toluenesulfonic acid

q quartet

qt quintet

R¢ TLC retention factor

rt room temperature

RT retention time (HPLC)

S singlet

TBAF tetrabutylammonium fluoride

TBDMS tert-butyldimethylsilyl

TBDMSCI tert-butyldimethylsilyl chioride

TBS tert-butyldimethylsilyl
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5- Ami nopyr azol es [042] 5- Am nopyrazol e starting
materials of Formula (I11) are either comercially
waveaisiaédse or can be prepared as shown in ReacPCoOMS2005/005794
Schenmes F, G or H [043] In Reaction Schene F,
TEacONndensati on tgﬁuomcﬁgtgcgnal |y substituted acetonitrile
Wi th an appropriately substituted ester (VlI), and
THRyase, gives t'REAYIRAGRet one (VI1). Esters of Formul a
TLC( V) wher e Rlihinsayanchpg@rhatograpHyy substituted phenyl, can
e prepared, 4 ry, fromthe correspondi ng
TM%roﬁo gorrpoun%{r%rﬁsﬁgsﬁlrgm a R1-Br, for exanple, by
VIV reaction w t VoS peapefi \Gtyna o form an acid of Fornul a
vol R1- COCH, whi clyigan be esterified to (VI). The conpound
y of formula (VI I.% ISt en,gjol owed to react with a
WWsubstitut ed hYAPBPPHENSERL mula (11) or a substituted
hydrazone of Formula (V) to give the desired
Gengigd RpsimantalMetiiqds| ) . | f t he cyanoketone (V1) is

[061F O NRIaInddidiite B¥mitva uiis dnB @olfitions weli@RstbiBed via syringe or cannula,
ang QLE T E {7{'044%}1 Reactﬁlls%p %Sp%heb F Rl%ORér.FIQ” = | ower q

nd YREHECE UG TSEAT o B o Sl B g e on
solvenits weleaised witmuhiuttizer Puiifickioni Jhetdrmo Wedcantaticpaiptierwedubed pressure”
refeRGS LY arEUbE r&tQryfQhPB dibteat SRRGRIMABY 4 E hfot HgXan tdntlefitures are

all owed to react with t PS hP/dr azi ne r$1| I 21 or hxdr azone

repO(tw u?cgrrfeg?%n degrees Celsius (°C). Thin layer chromatography (TLC) was performed
on EM Science pre-coated glass-backed silica gel 60 A F-254 250 um plates. Column
chromatography (flash chromatography) was performed on a Biotage system using 32-63 micron,
60 A, silica gel pre-packed cartridges. Purification using preparative reversed-phase HPLC
chromatography were accomplished using a Gilson 215 system, typically using a YMC Pro-C18
AS-342 (150 x 20 mm 1.D.) column. Typically, the mobile phase used was a mixture of H,O (A)

and MeCN (B). The water could be mixed or not with 0.1% TFA. A typical gradient was:

Time A: % B: % Flow
[min] [mL/min]
0.50 90.0 10.0 1.0
11.00 0.0 100.0 1.0
14.00 0.0 100.0 1.0
15.02 100.0 0.0 1.0

[062] Electron impact mass spectra (EI-MS) were obtained with a Hewlett Packard 5989A mass
specirometer equipped with a Hewlett Packard 5890 Gas Chromatograph with a J & W DB-5
column (0.25 pM coating; 30 m x 0.25 mm). The ion source was maintained at 250°C, and spectra

were scanned from 50-800 amu at 2 sec per scan.

[063] High pressure liquid chromatography-electrospray mass spectra (LC-MS) were obtained
using either a:

(A) Hewlett-Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength
detector set at 254 nm, a YMC pro C-18 column (2 x 23 mm, 120A), and a Finnigan LCQ ion trap
mass spectrometer with electrospray ionization. Spectra were scanned from 120-1200 amu using
a variable ion time according to the number of ions in the source. The eluents were A: 2%
acetonitrile in water with 0.02% TFA, and B: 2% water in acetonitrile with 0.018% TFA. Gradient
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(I'ia) [(I11) where R2 H. [046] Reaction Schene G
(Vi) (ltlia) (H), [047] Reaction Schene H .
wOoRbusgséas es how t he am nopyrazol e of Fornul a eCTiUu&2005/005794
may be converted to other am nopyrazoles of Formula
elutioh froipn 19% th P6HIENGker 88 namaesSu 2 Wkiv raﬁ@b‘ﬂ' b RYTieRLS dsePwhiPan initial

t
hold J?tormnHﬁ't@s Culs| a?lécgcggt é%%h%ofé% %ﬂjnu otar]r%n Tﬁ%c%: g%.ﬁoé]s minues.
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(B) Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215 Autosampler, a
Gilson diode array detector, a YMC Pro C-18 column (2 x23mm, 120 A), and a Micromass L.CZ
single quadrupole mass spectrometer with z-spray electrospray ionization. Spectra were scanned
from 120-800 amu over 1.5 seconds. ELSD (Evaporative Light Scattering Detector) data was also
acquired as an analog channel. The eluents were A: 2% acetonitrile in water with 0.02% TFA, and
B: 2% water in acetonitrile with 0.018% TFA. Gradient elution from 10% to 90% B over 3.5
minutes at a flow rate of 1.5 mL/min was used with an initial hold of 0.5 minutes and a final hold at
90% B of 0.5 minutes. Total run time was 4.8 minutes. An exira switching valve was used for

column switching and regeneration.

[064] Routine one-dimensional NMR spectroscopy was performed on 300/400 MHz Varian
Mercury-plus spectrometers. The samples were dissolved in deuterated solvents obtained from
Cambridge Isotope Labs, and transferred to 5mm ID Wilmad NMR tubes. The spectra were
acquired at 293 K. The chemical shifts were recorded on the ppm scale and were referenced to
the appropriate solvent signals, such as 2.49 ppm for DMSO-dj, 1.93 ppm for CDsCN, 3.30 ppm
for CD3OD, 5.32 ppm for CDCl, and 7.26 ppm for CDCI, for 'H spectra, and 39.5 ppm for DMSO-
ds, 1.3 ppm for CD4CN, 49.0 ppm for CDzOD, 53.8 ppm for CD,Cl, and 77.0 ppm for CDCl, for °C

spectra.

Synthesis of intermediates

Hydrazines
[065] Intermediate A

Preparation of (2.6-dimethylphenyl) hydrazine hydrochloride
HoN

N

NH
HaC GHa

HCI

[066] To a cold (0°C) solution of 2,6-dimethylaniline (5.0 g, 41.3 mmol) in 50% aqueous HCI

(45 mL), was added slowly under stirring a cold (0°C) solution of NaNO, (2.85 g, 41.3 mmol) in
water (22.5 mL). The temperature was closely monitored during the addition and was not allowed
to exceed 5°C. Upon completion of the addition, the bright orange solution containing the
diazonium salt intermediate was stirred at the same temperature for 20 min. A mixture of SnCly
(11.0 g, 57.8 mmol) in conc HCI (30 mL) was added to the reaction mixture at 0°C over a period of
~5 min. The reaction mixture was then warmed to rt and stirred for 6 h. The precipitate was

collected by filtration and washed with a small volume of cold water. Drying in vacuo afforded the
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[067]be prepared as shown in Iﬁmgé@g gchene |, in which a

substltuted anlllne iS to a dlazonlun1salt

| epatalion of 3¢ ut ’ 3 aethyiphet H-pyrazol5-amine
t|n(II)chIor|de as the redumgant [051] Reactlon Schene
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phenyl trifl uoronet han®0L{ te and a hydrazone, such
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[068] Step 1: Preparation of diphenyimethanone (2-methoxy-5-methylphenyl)hydrazone

I

HN/N

MeO

CHj3
[069] To a stirred, degassed suspension of 3-iodo-4-methoxytoluene (19.84 g, 80 mmol,
1 equiv), benzophenone hydrazone (17.99 g, 88 mmol, 1.1 equiv), Xantphos (93 mg, 0.16 mmol,
0.2 mol%), and Pd(OAc), (36 mg, 0.16 mmol, 0.2 mol%) in anhydrous toluene (96 mL) was added
NaOtBu (1 1.09 g, 112 mmol, 1.4 equiv) in one portion at rt. The mixture was heated to 85°C and
stirred for 12 h. The reaction mixture was cooled, diluted with 200 mL EtOAc and 100 mL water,
then the layers separated. The insoluble Pd residues were separated as the aqueous layer was
removed. The organic phase was washed 2 x 100 mL water, then brine, and dried over Na;SO,.
The solution was concentrated under reduced pressure, giving an orange-yellow solid. The solid
was triturated in 50 mL MeOH, collected via filtration, and washed with 50 mL MeOH. Drying
under suction gave the title compound as a yellow solid (24.16 g, 95% vyield). 'H NMR (400 MHz,
DMSO-ds) &2.25 (s, 3H), 3.56 (s, 3H), 6.53 (dd, 1H), 6.72 (d, 1H), 7.30 (m, 6H), 7.46 (d, 2H), 7.56
(m, 1H), 7.62 (m, 2H), 7.79 (s, 1H). ES-MS m/z317.1 (MH"); HPLC RT (min) 4.26.

[070] Step 2: Preparation of 3-tert-butyl-1-(2-methoxy-5-methylphenyl)-1H-pyrazol-5-amine
CH3
HsC CHs3

I\
N\N NHQ

MeQO

CHg
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the presence of a Pd catalyst and a base. [053]

Reaction Schene J Roptsub = an optional substituent W
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an aryl hydrazine is shown in the description of

[071] ntAesuseehsitnef e dieluevin stiBp & R2T.a; cse rﬁ%@lnpb(ﬁﬁv) Cﬂc4 ~dimethyl-3-

t escCr
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(4 x ﬁ@phrﬁﬁcgmbméd gty bndBadubb @y I@yers were analyzed via RP- HPLC the organic

was féuﬁﬂor&méwgubgbrﬂ% %n&f?ﬁ yod@ét et ol |§S&'ﬁt | Vil St% Ueous
one su parati of 1% ?ﬁ‘é
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combzxeéimc%fcdwq We'R é“@ﬁ*l‘qdd?WP m@fﬁ vgithi 198 ndyEt,0, then basified to pH ~8 by

addition of solid NaHCO;,. This gave a pink solid, which was collected by filtration and washed
with 2 x 50 mL water. The solid was triturated in 300 mL Et,O, collected via filtration and washed
with 100 mL Et,O. Vacuum drying gave the title compound as an off-white solid (13.3 g, 81%
yield). '"H NMR (400 MHz, DMSO-dg) & 1.18 (s, 9H), 2.25 (s, 3H), 3.74 (s, 3H), 4.69 (s, 2H), 5.25

(s, 1H), 7.01 (m, 2H), 7.13 (dd, 1H). ES-MS m/z260.2 (MH*+); HPLC RT (min) 1.47.

[072] Intermediate C
Preparation of 3-tert-butyl-1 -(2-methoxy-6-methylphenyi)-1H-pyrazol-5-amine

HaC ol

I\

N\N NH2
HsC O
3 \(5/ \CH

[073] Step 1: Preparation of 2-methoxy-6-methylphenyl trifluoromethanesulfonate
F

F

F.'
O=s

o 70

HsC O\CH3

[074] To a mixture of 2-hydroxy-3-methoxytoluene (17.0 g, 0.123 mol) and triethylamine (19.72
mL, 0.141 mol) in dichloromethane (425 mL) was slowly added trifluoromethanesulfonic anhydride
(45.13 g, 0.160 mol) under cooling at 0-5°C. The mixture was then warmed to rt and stirred for
2h. TLC (Eluent - 5% EtOAc/Hexanes) indicated the disappearance of the starting material. The

reaction mixture was concentrated to dryness under vacuum. Purification by silica gel
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[076] A mixture of 2-methoxy-6-methylphenyl trifluoromethanesulfonate (3.0 g, 0.011 mol),
benzophenone hydrazone (2.38 g, 0.012 mol), BINAP (0.691 g, 0.001 mol), and cesium carbonate
(5.06 g, 0.016 mol) in toluene (50 mL) was degassed with nitrogen. Palladium (Il) acetate

(0.075 g, 0.33 mol) was added, and the mixture was heated to 100°C for 16 h. Reaction
completion was judged by TLC (Eluent - 5% EtOAc/Hexanes). The mixiure was cooled to rt,
concentrated under vacuum, and purified by silica gel chromatography using a gradient of
hexanes - 10% EtOAc/hexanes to afford 3.40 g (97%) of diphenylmethanone (2-methoxy-6-
methylphenyl)hydrazone. H NMR (400 MHz, CDyCly) & 7.65 (m, 2H), 7.55 (m, 3H), 7.40 (m, 2H),
7.30 (m, 3H), 6.85 (m, 2H), 6.68 (m, 1H), 3.70 (s, 3H), 2.67 (s, 3H); ES-MS m/z317.1 (MH");
HPLC RT (min) 4.23.

[077] Step 3: Preparation of 3-tert-butyl-1-(2-methoxy-6-methylphenyl)-1 H-pyrazol-5-amine

HsC oH
HsC 8
I\
N N N NH2
HyC O,

CHa

[078] A suspension of the diphenylmethanone (2-methoxy-6-methylphenyl)hydrazone (12.1 g,
0.038 mol), 4,4-dimethyl-3-oxopentanenitrile (8.62 g, 0.069 mal), and p-toluenesulfonic acid
monohydrate (43.65 g, 0.229 mol) in EtOH (217 mL) was heated to reflux for 16 h. The reaction
was judged complete by TLC (Eluent - 5% EtOAc/Hexanes). The reaction mixture was cooled to rt
and then concentrated under vacuum. The residue was suspended in water (150 mL) and
extracted with diethyl ether (6 x 100 mL). The exiraction of excess 4,4-dimethyl-3-
oxopentanenitrile was monitored by TLC (Eluent - 15% EtOAc/Hexanes). The aqueous layer was
basified slowly with solid NaHCO; to pH ~9.0. The aqueous layer was extracted with
dichloromethane (2 x 200, 1 x 150 mL). The organic layer washed with water (150 mL), brine (100
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1.29 (s, 9H); ES-MS m/z260 (MH™); HPLC RT (min) 1.46.

[079] Intermediate D
Preparation of 3-(2.2-dimethylpropyl)-1-(2-methylphenyl)-1H-pyrazol-5-yl[Jamine

FbC CH3

Hﬂ: N/ \
\N NHQ

HeC

[080] Step 1: Preparation of 5,5-dimethyl-3-oxohexanenitrile
HsC CHg

HaC CN
0]
[081] In a 500 mL dried round-bottom flask, acetonitrile (6.31, 153.6 mmol) dissolved in THF
(50 mL) was treated with LiHMDS (156.3 mL, 1.0 M solution in THF) at -78 °C. To this solution
was added methy! 3,3-dim ethylbutanoate in THF (50 mL) at -78 °C. The solution was warmed to
rt, and NaHCO; (100 mL, saturated solution) was added. The layers were separated and the
aqueous layer was extracted with ether (3 x 100 mL). The combined organic layers were washed
with brine, dried over Na,SQy, filtered, and concentrated under reduced pressure to give the
desired product, which was used in the next step without purification. 'H NMR (300 MHz, CD,Cly)

83.47 (s, 2 H), 2.44 (s, 2 H), 1.03 (s, 9 H).

[082] Step 2: Preparation of 3-(2,2-dimethylpropyl)-1-(2-methylphenyl)-1H-pyrazol-5-yllamine
ch CHS

HaC N/ \
\N NH2

HeC

[083] In a mixture of 5,5-dimethyl-3-oxohexanenitrile (1.5 g, 10.77 mmol) (step 1) and (2-
methylphenyl)hydrazine hydrochloride (1.62, 10.24 mmol) was added aq HCI (1 N, 150 mL), and
the reaction mixture was refluxed for 16 h. The resulting solution was cooled to rt, basified to pH 8
with aqueous NaOH (1 N). The precipitate was collected, and the solid was dried in a vacuum
oven at 60°C to give 1.6 g (61%) of the desired product. 'H NMR (300 MHz, CD,Cl,) § 7.27-7.38
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[085] Step 1: Preparation of 3-cyclopentyl-3-oxopropanenitrile
O

O)J\/CN

[086] To a suspension of NaH (2.75 g, 68.7 mmol) in THF (15 mL) at 70°C was added dropwise
a solution of methyl cyclopentanecarboxylate (8.00 g, 62.4 mmol) and anhydrous acetonitrile (3.91
mL, 74.9 mmol) in THF (5 mL). The mixture was stirred for 16 h at 70 =72 °C, cooled to rt, and

diluted with ethyl acetate and aqueous HCI. The organic layer was washed with water and brine

and dried (MgSO,). Removal of the solvent provided 3-cyclopentyl-3-oxopropanenitrile, which was

used without further purification.

[087] Step 2: Preparation of 3-cyclopentyl-1-(2-methylphenyl)-1H-pyrazol-5-amine

N/ \
\N NH2

HsC

[088] A solution of (2-methylphenyl)hydrazine hydrochloride (2.00 g, 14.6 mmol) and crude 3-
cyclopentyl-3-oxopropanenitrile from the previous step (2.32 g, ~14.6 mmol) in toluene (6 mL) was
heated to reflux for 16 h. Removal of the solvent under reduced pressure provided a residue
which was purified by silica gel chromatography using hexane/EtOAc (3:1, v/v) as the eluent.
Concentration under reduced pressure provided 3-cyclopentyl-1-(2-methylphenyl)-1H-pyrazol-5-
amine as a light orange solid (2.19 g, 62%). 'H NMR (400 MHz, CDClj) 8 1.58-1.82 (m, 6H), 2.00-
2.16 (m, 2H), 2.17-2.21 (s, 3H), 2.93-3.11 (m, 1H), 3.42-3.58 (s, 2H), 5.41-5.46 (s, 1H), 7.20-7.28
(m, 2H) 7.29-7.37 (m, 2H); ES-MS m/z 241.9 (MH"); HPLC RT (min) 1.69.
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[090] 4,4-Dimethyl-3-oxopentanenitrile (36.7 g, 0.29 mol), (2-methylphenyl)hydrazine
hydrochloride (47.7 g, 0.29 mol), and glacial acetic acid (7.03 g, 6.7 mL, 0.12 mol) were dissolved
in abs ethanol (585 mL) and heated under reflux for 18 h. After removal of the solvent under
reduced pressure, EtOAc and water (500 mL each) were added, then sodium bicarbonate (42 g,
0.50 mol) was carefully added. After addition of hexane (500 mL}, the organic phase was
separated, washed with brine (500 mL), and dried over Na;SO,4. The mixture was then filtered
through a pad of silica gel (500 g) on a sintered glass funnel. The pad was eluted with
hexanes/EtOAc (1:1, v/v), and the filtrate was concentrated under reduced pressure. The resulting
solid was triturated with hexanes/EtOAc (9:1, v/v), filtered, washed and dried in vacuo to afford the
product as a colorless solid (61.5 g, 93 %6). 'H NMR (400 MHz, CD,Cl,) & 1.29 (s, 9H), 2.12 (s,
3H), 3.56 (br, 2H), 5.48 (s, 1H), 7.28 (m, 2H), 7.31 (m, 2H).

[091] Intermediate G
Preparation of 3-(4-fluoroph enyl)-1-(2-methylphenyl)-1 H-pyrazol-5-amine
F

[092] Step 1: Preparation of 3-amino-3-(4-flugrophenyl)acrylonitrile.

CN

I

NH,
F
[093] To a solution of 4-fluorobenzonitrile (5.00 g, 41.3 mmol) and acetonitrile (4.35 mL, 82.5
mmol) in toluene (100 mL) was added potassium tert-butoxide (13.9 g, 124 mmol). The mixture
was stirred for 24 h, and then quenched by slow addition of aqueous sodium bicarbonate. The

resulting suspension was extracted with dichloromethane (3 x 50 mL). The organic solution was

washed with water, dried (Na,SOy,), and concentrated under reduced pressure. The residue was
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[094] Step 2: Preparation of 3-(4-fluorophenyl)-1-(2-methylphenyl)-1H-pyrazol-5-amine
F

N/ \
N NH2

HsC

[095] To a solution of 3-amino-3-(4-fluorophenyl)acrylonitrile (600 mg, 3.70 mmol) in 1 N HCI

(6 mL) was added (2-methylphenyl)hydrazine hydrochloride (558 mg, 3.51 mmol). The reaction
was allowed to reflux for 16 h, and then cooled to rt. The resulting mixture was basified to pH 12
by élow addition of 1 N aqueous sodium hydroxide. The precipitate was collected by filtration, and
then recrystallized from EtOH/Et,O to afford the intermediate (800 mg, 81%) as a light orange
solid. "H NMR (400 MHz, CD,Cl,) § 2.20 (s, 3H), 2.14 (br s, 2H), 5.91 (s, 1H), 7.06 (t, 2H), 7.36 (d,
4H), 7.75 (m, 2H). This material was used without further purification.

[096] Intermediate H
Preparation of 3-tert-butyl-1-(2-methoxy-6-methylphenyi}-4-methyl-1 H-pyrazol-5-amine
H3C CHS
HsC CHs
(A
N\N NH,

[097] Step 1: Preparation of 4-bromo-3-tert-butyl-1-(2-methoxy-6-methyiphenyl)-1H-pyrazol-5-

amine

HsC CHg
HsC B

T
w
O
ass
/7
Z
—
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I
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[098] To a solution of 3-teri-butyl-1-(2-methoxy-6-methylphenyl)-1 H-pyrazol-5-amine (2.00 g,
7.71 mmol) (Intermediate C) in acetic acid (15 mL) was added bromine (1170 mg, 0.38 mL, 7.33
mmol) dropwise. The reaction mixture was stirred for 5 min at 1, and then diluted with water (100

mL), causing a solid to precipitate. The solid was collected by filtration, then dissolved in EtOAc.
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H3C CHS

H30>S_gC\H3
/7 \
N NH,

N
HaC O.

[100] To a solution of 4-bromo-3-tert-butyl-1-(2-methoxy-6-methylphenyl)-1 H-pyrazol-5-amine
(2.6 g, 7.68 mmol) in DMF (15 mL) was added methylboroxine (6.66 mL, 46.08 mmol), [1,1-
bis(diphenylphosphino)-butane]palladium (ll) dichloride (481.97 mg, 0.80 mmol), and potassium
carbonate (3.3 g, 23.04 mmol). The reaction mixture was stirred for 18 h at 155°C. The reaction
was diluted with water (100 mL) and extracted with EtOAc (3 x 25 mL). The combined organic
extracts were washed with brine, dried (Na,S04), and concentrated under reduced pressure. The
residue was purified by silica gel chromatography using 90% hexane/EtOAc, to afford the product
(1.7 g, 77%) as a pure white solid. 'H NMR (300 MHz, DMSO-d;) & 1.24 (s, 9H), 1.96 (s, 3H), 1.99
- (s, 3H), 3.71 (s, 3H), 4.25 (s, 2H), 6.85 (d, 1H), 6.94 (d, 1H), 7.23-7.29 (m, 1H). ES-MS m/z274.2
(MH*); HPLC RT (min.) 1.78.

[101] Intermediate |
Preparation of 4-(4-fluorophenyl)-3-methyl-1-(2-methylphenyl)-1H-pyrazol-5-amine

F
3C
/7 \é
N~ NH;

0

[102] Step 1: Preparation of 4-bromo-3-methyl-1-(2-methylphenyl)-1H-pyrazol-5-amine
/ N\
N
“N NH
H30\©
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TBDVSClI ferf-butyldinethylsilyl chloride TBS

ferf-butyldinmethylsilyl TFA trifluoroacetic acid THF
woebwsasyds of uran TLC thin | ayer chronat ogr aphy PCRES2005/005794

tetramet hyl sil ane v/v vol une per unit vol une vol

[103]‘&%%%3@“’?8’@%%%@-13%@ ng?;lshtewﬁ Rl rgfongraﬁaneﬁZPQf ' Eﬁeﬂﬁwﬁlol) in

. ( e se Sitive S and
acetiospid (B9 BhEwageAdded 7 sgidion Pt laigmined6.8¢ @i Higemaye! ¢uaasiis 26id dRaL)-

The rbdtibrOflbteROvdsttifed 0280 miaN Weﬁ&r‘&@;lsSadHéH RUGhreattioh @fixtere pind.the

o RS PR BSFAPRB N S O B A e g >
methyiptebay))- /& dyrigzet5-pme swasecolle dgdary! Ltsed m@be péxt gleBwEipqut purification.
rotar evaporator at apprOX|nater 15 mmof Hg. Al

[104]; cBipR2: gation, pid-(Aflyarophony]) 3 pet 2-methylghanyl)=tH:pyrazol-5-amine
CeI3|us (OC) Thin | ayer chronathraphy (TLO was
performed on EM Sci ence pre-c ed gl ass-backed silica

gel 60 A F-254 250 mm pl at es: um chr omat ogr aphy

(flash chromat ogr aphy) rmed on a Bi ot age
system usi ng 32-63 nicron,/ A, silica gel pre-packed
cartridges. Purification MQK ﬁmfparative

rever sed- phase HPLC
H3C\©

[105] 4-Bromo-3-methyl-1-(2-methylphenyl)-1H-pyrazol-5-amine (2 g, 7.52 mmol), 4-

fluorophenylboronic acid (2.10 g, 11.3 mmol), and Pd(PPhg)4 (434 mg, 0.38 mmol) were dissolved
in DMF (20 mL), and Na,COj; (saturated aq solution, 18 mL) was added. The mixture was
degassed for 10 min and then heated at 110°C for 2 h. The reaction mixture was diluted, and the
solid was filtered off. The solvent was concentrated under reduced pressure, and the residue
purified by silica gel flash chromatography using 10 to 40% ethyl acetate in hexanes 1o give 1.2 g
(90% pure, 51%) of the title compound. 'H NMR (300 MHz, CD,Cl,) § 7.25-7.34 (m, 6H), 7.08 (t,
2H), 3.62 (s, 2H), 2.20 (s, 3H), 2.14 (s, 3H).

[106] Intermediate J
Preparation of methyl 3-chloro-6-methoxypyridine-2-carboxylate

-

HeCu NN O e,

0
[107] Step 1: Preparation of 3-chloro-6-methoxypyridine-2-carboxylic acid

\CI

|
HaC s P O

O
[108] To a solution of 3,6-dichloropyridine-2-carboxylic acid (7.10 mmol 1.36 g) in dioxane
(15 mL) was added sodium methoxide (21.31 mmol 1.15 g) in methanol dropwise. The mixture
was stirred at 85°C for 14 h, cooled to rt, and diluted with ethyl acetate and aqueous HCI. The
organic layer was washed with water and brine, and dried (MgSO,4). Removal of the solvent
provided 3-chloro-6-methoxypyridine-2-carboxylic acid which was used in the next step without

further purification.
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chr omat ogr aphy were acconplished using a G1lson 215
system typically using a YMC Pro-Cl8 AS-342 (150 x 20

waommds/oBsese col unm. Typical ly, the nobil e phase BEEASHAS/005794
a mxture of H2O (A) and MeCN (B). The water could be

[109F"0’S‘? _ Was:
obtained with a Hew ett P I5989A mass
spectrometer equi ppelqajy\n \Mbett Packard 5890 Gas

. Chromat ograph with oranp (0.25 nmM

coating; 30 mx 0.25 mm. The idon source was

o) B s $E0 SRD3RSShAR UL R AR LR e

(7.19 ingngl. d-3¢ ) eneat ajgcv@@hyaedi the e vay theadsatspoeiiux for 2 h. After

coollﬁé-@r AVl B tfﬁck?{y?dhﬂﬁ@e ld\%'(s:'?egncﬁ)ea D&der ?eduée%) pressuie et(r) afford the acid
equl

P ua
Ch]o'g%r?ﬁ IR0 A aer Gt et SpuY egdhs St A oo e
reacviSoption @asl@armed tornari@stixre@ Bor i, Th2 @4%ess aatthasol as rang&ad, and
the rle&@le' R eliP R ABRH sSRESES RABES! o r‘é" %xn'a&éf\gg{ l%?%ga¥he organic layer

onj zation. Spectra were scanhe rom
was Sg?dr@e%\“ﬂg/%% %Bleéaﬂoaﬁeq forpfforddbeypranysyag & whikresalidi wbieh wag used
withdud fusthérputifitaticho UH R {06 MHAIBNSD-MEs 8.84\(s, 81, 3.86 (s, 3H), 7.05 (d,
1H) a}(ég H)rlleln water with 0.02% TFA, and B: 2%M/ater
nitrile with 0.018% TFA. Gradientelution from
O%to 95% B over 3Ezxamplesgiofthednventibhow rate of 1.0
m./mn was used with an initial hold of 0.5 m nutes
nd a final hold at QS%E of 0.5 mnutes. Total run

111 |rre was 6. 5 m nut es. or—@mﬁll son HPLC system

Aut osanpl er, a -6-methylnicotinic acid
CHa

B

[112] A mixture of 2-chloro-6-methylnicotinic acid (122 mg, 0.71 mmol), potassium carbonate
(108 mg, 0.78 mmol), 3-tert-butyl-1-(2-methylphenyl)-1 H-pyrazol-5-amine (Intermediate F, 163 mg,

0.71 mmol), and copper (ll) acetate (2.6 mg, 0.014 mmol) in DMF (2 mL) was heated (150°C) in a
sealed tube for 16 h. The mixture was cooled to rt, filtered through a silica gel plug using ethyl
acetate as eluent, concentrated to dryness, and subjected to HPLC purification using a gradient
elution from 30% to 90% acetonitrile in water. This afforded 182.2 mg (70%) of the desired
product. 'H NMR (300 MHz, CD,0OD) & 8.14 (d, 1 H), 7.14-7.51 (m, 4 H), 7.01 (s, 1 H), 6.80 (d, 1
H), 2.58 (s, 3 H), 2.10 (s, 3 H), 1.40 (s, 9 H); ES-MS m/z 365.3 (MH*); HPLC RT (min) 3.23.

[113] By using the conditions described for Example 1 above, and by substituting the
appropriate starting materials, Examples 11-75 and 147-150 were similarly prepared and are

described in Table 1 below.
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G |l son diode array detector, a YMC Pro C- 18 colum (2
x 23mm 120 A), and a M cromass LCZ single quadrupole
wores/ 86t rometer with z-spray el ectrospray  PCT/US2005/005794
i oni zation. Spectra were scanned from 120-800 anu over
[114]%}95 seconds. ELSD (Evaporg{alm@%%l ght Scattering
tector d was al so acqu as an anal og channel .
arati {13-cyglopenityl-1-{2-methviphenyh)-i razols5- icotinic acid
O. 02% TFA, and B: 2% in acetonitrile with 0.018%
TFA. Gradient elution 10%to 90% B over 3.5
mnutes at a flowrate of\ 1.5 m _/mn was used with an
initial hold of 0.5 m nut andNa>ji nal hold at 90% B
of 0.5 minutes. Total rufk sJ4.8 minutes. An
extra sw tching val w.%dmas Nuse{ﬁ r colum sw tching
and regeneration. R i mensi onal NWVR
spectroscopy was perfor on 3 0/ 400 MHz Vari an
Mercury-plus spectroneters. The sanples were dissol ved
[115] nAdtéxtore o&2-etdorgrodorimitt idqIh t Funp,ed7 S mool), Gardssiud gerbbsaad (P8 mg,

| A e
144 bRy o AR pR AR pre iy (bl i ee QMo P dh
('nfewﬂ@fer%c%\d@éwebﬂl eretajsd b st P 4 arerivie PYFr(@mby) wazkritedd150°C)
in a deBRd @JBB P ﬁ’G hatie: §Bdwe ks SoARAb S, fllﬁ-;b&jhht@ﬁgfza éifta mlﬁgﬂsmg ethyl

acetap % as ?Iuent &E&P%t‘gﬁ&) nyrfés F?B%\I lfbé?ct%%&l@%n}: c?lur'ff%p%@@ raagradlen’[
elUfl%ﬁ@ﬁG@"@tO@p?hab@tpmmn@@d'@ter td afrpPNT fror(2EERC e dbsirel qupsivet.

H NRAW(S(@D@@CD?@!Z % 18149 (EO( H)C@% f(c?d ang /16 QdPPm 78b (£ 37.30-7.41

13C s]i) I nt ér med
(m2H)693(dd H)682(s H)311322m1H)219221(m2H)194(33H)165-

1.89 (m, 6 H); ES-MS m/z363.2 (MH"), HPLC RT (min) 3.57.

[116] Example 3
Preparation of 3-{[1~(5-fluoro-2-methylphenyl)-3-methyl-4-phenyl-

1H-pyrazol-5-ylJaminol}isonicotinic acid

HsC
3 N\
4
NSO
\N N =
ch H
O~ "OH

[117] A mixture of 3-iodoisonicotinic acid (180 mg, 0.72 mmol), potassium carbonate (199 mg,
1.44 mmol), 1-(5-fluoro-2-methylphenyl)-3-methyl-4-phenyl-1H-pyrazol-5-amine (202 mg,

0.72 mmol, synthesized in the sarme manner as Intermediate F, using commercially available 2-
phenylacetoacetonitrile as the nitrile source), and copper () acetate (6.5 mg, 0.04 mmol) in DMF
(1 mL) was heated (150°C) in a sealed tube for 16 h. The mixture was cooled to H, filtered through
a silica gel plug using ethyl acetate as eluent, concentrated to dryness, and subjected to HPLC
purification using a gradient elution from 30% to 90% acetonitrile in water to afford 29.1 mg (10%)
of the desired product. 'H NMR (800 MHz, CD3CN) § 9.39 (brs, 1 H), 7.93 (s, 1 H), 7.86-7.90 (m,
2 H), 7.05-7.45 (m, 8 H), 2.38 (s, 3 H), 2.15 (s, 3 H); ES-MS m/z 403.1 (MH*), HPLC RT (min)
2.40.
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Hydrazi nes [065] Internediate A Preparation of
(2, 6-di net hyl phenyl ) hydrazi ne hydrochl ori de [066] To
wa 205/0d66560sC) sol uti on of 2, 6-di net hyl ani |l i ne PETMWSY05/005794
41.3 mmol) in 50% aqueous HCl (45 nL), was added
[118pl oWl y under stirri ng a E,@ |éﬁ)aC) sol uti on of NaNO2

and vvas not aI | ova pidineedica poio conpl etion of
the addition, the br| Hange sol ution containing
t he di azonium salt m%@ d| ate was stirred at the
sanme tenperature for ture of SnCl2 (11.0
g, 57.8 nmol) in cone HQL,/(O ) s added to the

reaction mxture at 0sC o R Nod of 5 min. The

reacti on m xture wadd®€en/warped jto rt and stirred for

6 h. The precipitate wa |l ec@@doby filtration and

washed with a small vol of cold water. Drying in

acuq afforded thetitle conpound_as a white anorphous
[“9150%.“21“%@ °8%b@m°9¥;r ne-IrHEP RV IR (Thay Bise BN RyRResygarbonate

(53 g, Gﬁgwrmdh)o&-terﬁmUMhE(E n‘mﬂ‘ryimemdl)ﬁlfemyrazESE -hSinel (80 1h3,0.85 mmol)

(lnte Tiedie ia emgg!fld%og% El’ a@gtal% (Q% mgspém’ ﬁ%r%ﬂk?‘? mU)\ggJ heated (150°C)

par at’|
ina f@ateé e it § h- Tbg 'ZUWEP WGiyocseqmﬂhWeﬁﬁﬁiéWWw with a silica gel plug using
ethyndcayté g @lueft: and Metdrd @8BS cHiceRralsd tB’U@ﬁaésaetdd@nbjeéted to HPLC

punﬂt:ﬁ@wsef% gragltemr Puglag %82?% 8§O‘Z aggttgrﬁll IIGD %%/er ?o aq{o dz é) Q mg (2.3%)
of th&désietbpradusbt’ Hd\jd\ylﬁmqug\m}éz CDROBNS 8,11 8, ?.rhﬂbl? 79 (dd, 1 H), 7.32-7.45 (m,

4 H), 6.45 (s, 1 H), 2.11 (s, 3 H), 1.40 (s, 9 H); ES-MS m/z351.0 (MH*), HPLC RT (min) 2.46.

[120] Example 5
Preparation of 5-{[1-(2,5-dimethylphenyl)-3-(4-fluorophenyl)-1H-pyrazol-5-yl]

amino}-2-(methylthio)pyrimidine-4-carboxylic acid

F
N S
/ ~ ~CH
NSOl ?\l/ ®
. 7
N™ °N
H3C H
O~ "OH

[121] A mixture of 5-chloro-2-(methylthio)pyrimidine-4-carboxylic acid (89 mg, 0.44 mmol),
potassium carbonate (66 mg, 0.48 mmol), 1-(2,5-dimethylphenyl)-3-(4-flucrophenyl)-1H-pyrazol-5-
amine (123 mg, 0.44 mmol), synthesized in a similar manner as Intermediate G, and copper (Il)
acetate (1.6 mg, 0.009 mmol) in DMF (1 mL) was heated (150°C) in a sealed tube for 16 h. The
mixture was cooled to i, filiered through a silica gel plug using ethyl acetate as eluent,
concentrated to dryness, and subjected to HPLC purification using a gradient elution from 30% to
90% acetonitrile in water to afford 24.2 mg (12.3%) of the desired product. "H NMR (300 MHz,
CD,Cl,) 4 8.95 (s, 1 H), 8.90 (s, 1 H), 7.85 (dd, 2 H), 7.10-7.28 (m, 5 H), 7.62 (s, 1 H), 2.58 (s, 3
H), 2.38 (s, 3 H), 2.14 (s, 3 H); ES-MS m/z 406.3 (MH*-CO,), HPLC RT (min) 4.07.
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1 equiv), benzophenone hydrazone (17.99 g, 88 mmol,
1.1 equiv), Xantphos (93 ng, 0.16 mmol, 0.2 nol%, and
wed(dAs)ad6 (36 ng, 0.16 nmol, 0.2 nol % in anhy#CoWS2005/005794
toluene (96 mM ) was added NaOBu (1 1.09 g, 112 mol,
[122Ll. 4 equi V) in one porti alﬁblé The m xture was
h. he A

L e
m _ water, then the Ht.égers S ted The |nsol ubIe Pd
resi dues were separ at eqy > _afueous | ayer was
renoved. The organic pN shed 2 x 100 ni.
wat er, then brine, and |e5| ov Na2SO4. The sol ution
was concentrat ed under uceoopres ure, giving an
or ange-yel | ow solid. ToI id was triturated in 50
m _ MeOH, collected via~iltration, and washed with 50

[1231 stevl OPtepddatidnn 2B th8 ek 1 GVRIz6IBEYainofice P adiand
as a yellow solid (Zﬁ. 6 g, 95%yield). 1H NWR (400
MHz, DMBO-d6) 5 2.25 % 3H), 6 (s, 3H), 6.53 (dd,
1H), 6.72 (d, 1H), 7.30Q/( .46 (d, 2H), 7.56
(m 1H), 7.62 (m 2H), 7N ES-M5s mz 317.1
(MH); HPLC RT (min) 4.26. 07 p 2: Preparation
of
3- tert butyl -1-(2-nmeth 5- net hyl phenyl )-1/-/-pyrazol

- 5- ne[ 071] A suspension of the product in step 1
[124t 2@;ogseluth;3)f rrfﬁtﬁﬂ -1- ptlenélqtl!ﬂ Ryyaz%S@an-,(@@@]ytp 3346 mmol) and 2-
chloremacmatataaxﬂmstnﬁg bﬂG(rr&&l fPDYF (6L &) Gva¥raabied &t@qbum @lbnate (543

mg, Qéé {%ln%?ggé Eg{} ) acgt% eSUém@t %)E']d (rﬁi%@regwligs S wreég?]t 1%? fcir 18 h, and
then pegied i rtaand cﬁtﬂ‘reial wétdethtt ecetgte (2X) FHnd wetesc Theosp!wion wes b@e%wbto pH
2-3 ¢l H R\WqRYAC!. tﬂt@'ﬂmﬁﬁr@%s eB@CMh@O)Q@@B ﬁ@m@p%hd then the

com e P el Tt B S A P E1h NS h ) SRR 0
redugagifpiresguran dhestesidvedast wifistby P LRPCRIPOG axktopitriig injveater) to afford the
prodiid? P26 &l e XRInRkrivtite it RN RREAD 1AAZ, DIRSO- ) $IH s, 3H), 6.62 (s,
1H), 6.77 (m, 1H), 7.34 (m, 1H), 7.45 (m, 2H), 7.53 (m, 2H), 8.16 (d, 1H), 8.22 (d, 1H), 12.32 (s,
1H); ES-MS m/z 295.1 (MH*); HPLC RT (min) 2.17.

[125] Step 2: Preparation of 2-[(3-methyl-1-phenvyI-1H-pyrazol-5-yl)aminolnicotinamide
H3C N v \
W -
N. N
N H
o NH

[126] To a solution of 2-[(3-methyl-1-phenyl-1H-p yrazol-5-yi) amino]nicotinic acid (40 mg,
0.14 mmol), EDCI (52 mg, 0.27 mmol), HOAT (37 mg, 0.27 mmol), and triethylamine (0.06 mL,
0.41mmol) in dichloromethane (4 mL) was added ammonia (7 N) in methanol (0.2 mL). The

reaction mixture was stirred at rt for 16 h. The organic layer was washed with water, dried over
MgS0,, and subsequently concentrated under reduced pressure. The product was purified on a
silica gel preparative plate (1000 microns) with EtO.Ac/hexane (2:1, v/v) to obtain the product as a
white solid (22 mg, 55%). "H NMR (400 MHz, DMSO-d;) § 2.2 (s, 3H), 6.63 (s, 1H), 6.89 (m, 1H),
7.38 (m, 1H), 7.50 (m, 4H), 7.71 (s, 1H), 8.15 (d, 1H), 8.24 (s, 1H), 8.33 (d, 1H), 11.56 (s, 1H); ES-

MS m/z294.1 (MH"); HPLC RT (min) 2.02.
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was cool ed and Et OH evapor ated under reduced pressure.
The residue was diluted with 300 nL Et OAc and 100 ni
woR0NS6Ss and the | ayers separated. The agueoBETWE005/005794
extracted with EtOQAc (4 x 75 nL). The conbi ned organic
[127pnd aqueous | ayers weregaampigzed via RP-HPLC the

orgari,|ra f b uglpn __ st%n |%!1 nt.s

cont ai ned only desir igatin one PTSA. Thus,
the conbi ned Et OAc was extracted W|th 2N HCl (4 x 50
nm.). These conbi ned acidic | ayers and the Et QAc | ayer
wer e anal yzed agai n; e was no product left in the
organi ¢ layer, and signi/ficant product in the acidic
| ayer. All conbined acidic |ay wer e washed once
more with 100 nL Et 20 (/e ifrled to pH ~8 by
addi tion of solid NaHCO §; ve a pink solid,
whi ch was col |l ectedH#y fi/ltrati on and washed with 2 x
50 nL water. The soltri@ Hd in 300 nmL Et 20,
collected via filtrati®g and washed with 100 nL Et 20
Vacuum dr¥ gave the title conmpound as an off-white
[128) oA migre 8 %Cﬁorow)@%m g &P Moy YSKIvRNQlh opraRALLT Cm%@ém 0.41
mmol),. SL@—f(USropI%rl)/I,) -1-22-@bth{ishendlH) H-pFazdl-F-anin8 HOP ndy, 637 (r8nol)

(Inte%fa?%z%o(m&w ’agﬁ%{ﬂ%ﬂbm@? T%ﬂ%?ﬁ [?lggﬁ I%WWas%%aM@ (150°C)

ina qeﬁlp@fql?génréﬁé @nq:m@blgﬁ\msl cgpledio rt, filtered through a silica gel plug using ethyl
acetads ALEI1ler® Wbydenttatéddlo ABHERXMdGubBERY kdPRRINY barifidation using a gradient

- 073]. St . P U f
e B 20D B A b b S g B L B Pl prpeet
"H NMB7300 WHg, GD:01:xd 10-88 (5 1 1), I9yadr(dokyt BY, Medhory2 B, Fetde(dd, 1 H), 7.35-
7.50 {nd, & 19), B8 &, 128 71Rlw) 2 ANG ol deh ! 88k 0%, £ 3% 7216 (s, 3 H); ES-MS m/z

388.2 (MH"), HPLC RT (min) 3.61.

[129] By using the conditions described for Example 7 above, and by substituting the
appropriate starting materials, Examples 76-94 were similarly prepared and are described in Table

1 below.

[130] Example 8
Preparation of 2-{[3-(2,2-dimethyipropyl}-1-(2-methylphenyl)-1 H-pyrazol-5-yI]

amino}nicotinic acid
HsC_ CH3

HaC N/\ \ —
N

N
H3C\© o

I
o
I
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m., 0.141 nol) in dichloronmethane (425 nL) was slowy
added trifl uoronet hanesul foni ¢ anhydri de (45.13 g,
wO0.206086a36) under cooling at 0-50C. The m xt ur BCWAS2005/005794
then warned to rt and stirred for 2 h. TLC (El uent -
[1315 %k @ARrebitrxigones pthiirpdic@iainéthoreh\ S R pEeasasenol-1kperazol-5-
umﬁﬁﬂ&&h%ﬂ material. The reaction m xture was
trated to dryness under vacuum Purification by
silica gel chromat ogH susi ng a _gradi ent of hexanes -
10% Et OQAc/ hexanes as nt ga .37 g (99.4% of
2- et hoxy- 6- net hyl phie@y| r\flu t hanesul f onat e as
a clear oil. 1H NNR (400N D Cl2) d 7.25 (t,
1H) 16.90 (t, 2H), IQ:é:( 3 b (s, 3H; GC M
m z270 (Mt); RT(mn) 07 Step 2: Preparation
of di phenyl net hanone (2- Xy- 6H;@et hyl phenv
hvdrazone [076] A m xture ©Of 2-nethoxy-6-met hyl phenyl
[132f r iTPeydecbtPothtuhe sab hdded B€2,0-8intety)prdp D11t (2rmodthyiphenyl)-1H-pyrazol-5-
yl]anhﬁ@(g@d)rhs'Mﬁm‘ﬂbﬁ%ﬁé%@ua{e% ) 38n\@ - cplo%ofﬂgta (18§Fn ’82 mmol),

m cesi um car bonat e %
PaEpRne )0 4] B EINAR 352616, § SHR S TR ARG (5 E o
1.64minbatjo geaflaskalet delassad(fbllojve@beidaitieon cODtoliébe (¢, mD), A th®m)xture was

then\f\@ac‘tﬁe aq ?6130 P 90 Fn h?hc-m] &t‘h!’érv%s% %qg %ﬂﬁ:&%ﬁh}%%gg Sﬂlgé g%?}ug

ction corrp etion was
using=piA a7qiRis ahelugnt: CPRReNHRIRY t@rdéyn\%% et Bierado FPLC puriication using a
gradROrEh@ini fréth esks wmgte/s ammmmn Vot taiffd rtiioesimgysssh)l of ¢ dgsited

prodEr? O%Wﬁg%oﬁg@ﬁ 36\ 8%§? ?@ta(%eﬁﬁi‘ 8%170d-9%), 7.34-7.48 (m,

4 H) . §ea i Hred- PRatsoh ), @29@?%;@5@(-3 2H),2.12 (s, 3 H), 1.28 (t, 3 H), 1.02 (s, 9

H); BB Y/ Pdeny I\/Drh)yplpaéﬁﬁreemm MR (400 Mz, CD2CI2) d
65(m2A) m3,740(m2H) 7.30 (m

[133? H)Steg% §r%%' ﬁ% : % i[s-g%gggiﬁg%q)mm-?(2-metl‘v?phenv|_)|)-1’H-pvrazZ>|-5-

vl]amlno}nlcotmlc acid

HsC CHa

N

H30\© g~ OH

[134] To a solution of ethyl 2-{[3-(2,2-dimethylpropyl)-1-(2-methylphenyl)-1 H-pyrazol-5-
yllamino}nicotinate (266 mg, 0.68 mmol) (step 1) in a mixture of ethanol (1 mL) and THF (1 mL)

Iz

was added lithium hydroxide monohydrate (284 mg, 6.8 mmol) in water (2 mL.), and the mixture
was then heated to 40°C for 1 h. The reaction mixture was cooled to rt, the pH of the solution was
adjusted fo 5 by addition of 0.5 N hydrochloric acid solution, and was concentrated to dryness.
The crude product was redissolved in methanol and subjected to HPLC purification using a
gradient elution from 30% to 90% acetonitrile in water to afford 240 mg (97%) of the desired
product. 'H NMR (300 MHz, CD,Cl,) § 10.39 (s, 1 H), 8.43 (dd, 1 H), 8.14 (dd, 1 H), 7.25-7.42 (m,
4 H), 6.81-6.86 (m, 2 H), 2.57 (s, 2 H), 2.05 (s, 3 H), 1.00 (s, 9 H); ES-MS m/z 365.3 (MH*"); HPLC
RT (min) 3.67.

[135] By using the conditions described for Example 8 above, and by substituting the
appropriate starting materials, Examples 85-116 and 129-146 were similarly prepared and are
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HPLC RT (mn) 4.23. [077] Step 3: Preparation of
3-terf-butyl-1-(2-nmethoxy-6-nethyl phenv

WO fos/os@ss azol - 5- ami ne [078] A suspension of tRET/US2005/005794

| met hanone (2- met hoxy- 6- net hyl phenyl ) hydrazone

di phen
desqriped in Téble 0.belgB. Heiny eithér BdxHbakbhpd(OBe)papemt &mne&rarhsié h €5 gave

simileByiéids.9, 0. 069 nol ), and p-tol uenesul fonic acid
nonohydrate (43.65 g, 0.229 nol) in EtOH (217 nL) was
heated to reflux for 16 h. The reaction was judged

[136tonpl ete by TLC (El uent Exaﬁ_ﬂg el OAc/ Hexanes) The
I acC bicpArabi bis-8 144
concentrat ed under e e

in water (150 ml) andJ@KE&&ﬂﬂumiéﬂﬁlw dlethyl ether (6
x 100 nL). The extra&ction of excess 4, 4-dinethyl -3-

oxopentanenitril e was=npnitored by TLC (Eluent - 15%
Et OAc/ Hexanes). The @qugous | ayer was basified slowy
with solid NaHCO to 9. O \ gqueous | ayer was

extracted wth dichl or ol x 200, 1 x 150 ni).
The organic | ayer washed.

N er (150 n.), brine

(100mL), dried over sadi sul f wfiltered, and
concentrated to dryneg er &bcuunl The product was
purified by silica gel mat ogr aphy using a gradient

of 10-45% Et CAc/ Hexanes el uent, to give 3.28 ¢
nszk3§§m_nﬂmﬁ@£miﬁiQMﬂQHH%Q&@eMﬂ&hGXSf@ﬂ@ﬁkﬂ%hﬂhﬂﬂ%%%ais-

]aﬁwb dodRb - 5-am ne. 1H NVR (400 MHz1CD2Cl 2 ) 7.32 (t,
(t, 2H, 5.50 (s, 1H), 3.82 (s, SFD, 2.02 (s,
SFD 1. 29 (s, 9H); ES-M5 mz 260 (M#); HPLC RT (mn)
1.46. [079] Internedyaty D Preparation of
3- (2, 2-di net hyl pr opy -(2-nep/ | phenyl ) -1
N

H pyrazol -5-v am ne
ci o S
HsC

[138] To adried 15 mL tube was added 1-(2-chlorophenyl)-3-(4-fluorophenyl)-1 H-pyrazol-5-

amine (300 mg, 1.04 mmol), synthesized in the same manner as intermediate G, ethyl 2-

chloronicotinate (194 mg, 1.04 mmol), Pd,(dba)s (48 mg, 0.05 mmol), BINAP (65 mg, 0.10 mmol),

and Cs,CO;3 (679 mg, 2.09 mmol). The flask was degassed followed by addition of toluene (4 mL)

and the mixture was then heated to 110°C for 20 h. The mixture was cooled to rt, filtered through
a silica gel plug using ethyl acetate as eluent, concentrated to dryness, and subjected to HPLC
purification using a gradient elution from 45% to 90% acetonitrile in water to afford 410 mg (90%)
of the desired product. 'H NMR (300 MHz, CD,Cl,) § 10.17 (s, 1 H), 8.46 (dd, 1 H), 8.22 (dd, 1 H)
7.89 (dd, 2 H), 7.48-7.64 (m, 4 H), 7.23 (s, 1 H), 7.12 (t, 2 H), 7.84 (dd, 1 H), 4.24 (q, 2 H), 1.32 (t,

3 H); ES-MS m/z 437.2 (MH"); HPLC RT (min) 4.38.
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[080] Step 1: Preparation of
5, 5-di net hyl - 3- oxohexanenitrile [081] In a 500 niL
wdnrpwestséasand- bott om fl ask, acetonitrile (6.31, PABBSH05/005794
nmol ) dissolved in THF (50 nL) was treated with Li HVDS
[139] 156Gp2: Ateparhtith dvlognterthieBpHeRyIFEIR)-fludtophdr®) A B:pyFazol-bi S
fa Méf'ﬂaﬂﬁs added net hyl 3, 3-di net hyl butanoate in THF
llﬂ@%g—ﬁ%ﬁ—at—-78 0OC. The solution was warnmed to rt, and
NaHCO3 (100 nL, sattyated solution) was added. The
| ayers were separated—axd the aqueous | ayer was

extracted with ether x 100 . The conbi ned
organic |ayers were washed wi tNT byine, dried over
Na2SO4, filtered, and cghcgntr under reduced
pressure to give the desty rogduct, which was used
in the next step witheyt purifi Odn. 1H NMR (300
MHz, CD2Cl2) d 3.47 (s, , 2.44 (s, 2 H, 1.03 (s,

9 H. [082] Step 2: Pre tion of
3- (2, 2-di met hyl propyl ) - 1- ( 2- met hyl phenyl ) - 1H pyrazol -5
[140] ams@g’ﬂ({rﬂés%y"%{[ﬁé lefoghenylyf-(4-fluorophenyl)-1H-pyrazol-5-
yllanndnicbtir®k Wb-nﬁ% 0X9 h@ﬁ?ﬁ@iﬂxﬂ{ré ﬁf e(&jhlan&_(@mL%deTﬁ-lﬂmﬁl_))dwas added
. 1) _an : enyl,). azi rochloride
i B8t BB5hyiat TR Y ATV Al PR e L o
heatedie 4P alet 1 bnThe reacioe mise wer ¢ogled dp ft.end 1 phl.of Theesolution was
adjugt@ftﬁlstdy@gdiﬁm Mtoi.sthyleg%%ma&osmotu@or{ Gthetrﬁ?t%ieftﬁlﬂgdb%u&w Bhe solid
A ueous . e precipi e was 0
was s B B st b s B R Brodh Sy mhesoencgp o
give BED@g bithg Hesdred pBdgrt (99%34)'H OIMR (360 Welsj COLPs tue (s, 1 Hy 8.45 (dd, 1
: . =NE i 3142 P
MR e e 1 e A B e B
ES-M &g 3542 (YHR) HPIESEENRY 25844, 2 (MH+); HPLC RT (mi n)
1.01. [084] Internediate E
[141] Example 10
Preparation of 3-{[3-fert-butyl-1-(2 6-dimethylphenyl)-1H-pyrazol-5-yllamino}

pyridine-2-carboxylic acid
CHa

/ N
N ) N
Nf H OH
HsC CH3O

[142] Step 1: Preparation of ethyl 3-{[(trifluoromethyl)sulfonylloxylpyridine-2-carboxylate

F
F. o) AN
=

P

0~ "OEt
[143] To 3-hydroxypyridine-2-carboxylic acid (25 g, 179.5 mmol) in a 1 L dried flask was added
400 mL ethanol and 100 mL toluene followed by the addition of 10 mL sulfuric acid. The mixture
was heated at reflux (95°C) for 3 days. After cooling to rt, the mixture was concentrated to 1/4 of
its volume, and diluted with 600 mL ethyl acetate and 200 mL water. The aqueous layer was

extracted with 200 mL ethyl acetate, and the combined organic layers were washed with sat
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Preparation of 3-cvclopentvl-1-(2-nethvl pheny
-1/ Y-pyrazol -5-am ne [085] Step 1. Preparation of
wa200508645ent y| - S- oxopropanenitrile O [086] To &CT/US2005/005794
suspension of NaH (2.75 g, 68.7 mol) in THF (15 m .)
NaHCQx ( £>cﬁ@ Welsbriggcad ddrdopwir dNe.30.s dlhetspliahwasffiltered bi nd the s olvent

was cOyehtei@NindBecAlchOy¥isalre id &v@gmg g oﬁ%tzﬂ Srm%%spme QFﬁ_f\rngylate

oo MR ReFRH Rt i ubot purCrmin. Toimolat 218 9. 1o1med was
dissolyagidn Qyjldtng and coogpd do efiof @t &xﬂowmcttfy seitiiyh ofacieibainethanssulfonic
anhyda@él(ﬁg @Sﬁdq]mol Th‘ﬁe QJagl"r'Egﬁ Fn ZXW& s WRR \A)Qﬁﬁ\’%het? R:& ftgg? Vetﬂ,tee{nd then

Warm%ﬂg\vl r léggtggg)()énngb\&ﬁtes,( 109 dﬁs@ggepetmqpench@e regptieh Migsmixture

was exieeied with hibyitacétaie {3ve20qp L), fang &d @mbink8 8ihniSlagsts Kere washed with

sat sogJ Drﬁ%ﬂc"aﬁb’bh&@ 296 ! k yater (%oq mh)ébn e)(2(19 m}), B0A drid Pver sdium sulfate.

The SC[“M@? f"I@r%docrf%@nddhe @ﬁveoyquﬁmvpﬁ engr Yddpckdarésere to give 39 g (99%)

of desimadiradibt, ahicll@ad 00 tBe nkédt s@e;ﬂm?]'o%t f@iﬁ}fer ﬂﬁ#i@ﬁlgsl oHul\SlMlgt(ggo

nitrile from r

iz, f%ﬁéeg?g%@fﬁa%%% FERE st 1+ Mo & wbh THadi 8t o
reflux for 16 h. Rem)val of the sol vent under reduced

[144] 0 2: PieDaye ' dri 6 alirpisy Infie olr

ﬂamur&i}dvin g%brbsma@gmt ography usi ng hexane/ Et OAc (3:1,
v/v) as the el uent. Con%e_ptratl on under reduced
pressure provi ded
3-cycl opent yl - 1- ( 2Hafe
as a light orange soli dN 2\19
MHz, CDCI3) d 1.58-1.82"¢ ,12.00- 2.16 (m 2H),

OH), 3.42-3.58 (s,

2.17-2.21 3
2H) , 5.41-(5.846 (H)s ﬁﬁ?@og'% 8 )

H- pyrazol -5- am ne
% . 1H NWR (400

HsC

[145] To adried 100 mL flask was added 3-tert-butyl-1-(2,5-dimethylphenyl)-1 H-pyrazol -5-amine
(1.68 g, 6.9 mmol), synthesized in the sarme manner as Intermediate F using Intermediate A, ethyl
3-{[(trifluoromethyl)sulfonyl]oxy}pyridine-2-carboxylate (1.88 g, 6.28 mmol) (from step 1), Pdy(dba)s
(0.28 g, 0.31 mmol), BINAP (0.39 g, 0.63 mmol), and Cs2CO3 (4.1 g, 12.5 mmol). The flask was
degassed followed by addition of toluene (10 mL) and the mixture was then heated to 110°GC for

4 h. The mixture was cooled to r, filtered through a Celite® plug with ethyl acetate as eluent,
concentrated to dryness, and purified by silica gel flash chromatography with 10 to 30% of ethyl
acetate in hexanes to afford 1.4 g (57%) of the desired product. 'H NMR (300 MHz, CD.Cly,) &
9.29 (s, 1 H), 8.19 (dd, 1 H), 7.82 (dd, 1 H), 7.41 (dd,1 H), 7.31 (dd, 1 H), 7.19 (d,2H),6.18(s, 1
H), 4.28 (q, 2 H), 2.01 (s, 6 H), 1.39 (s, 9 H), 1.32 (t, 3 H); ES-MS m/z393.2 (MH"); HPLC RT
(min) 3.57.

[146] Similar yields for this step were obtained when Pdy(dba); was substituted by Pd(O.Ac),.
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(m 2H) 7.29-7.37 (m 2H); ES-MSs mz 241.9 (MH); HPLC

RT (mn) 1.69.[089] Internediate F Preparation of
wa@-20/086d36it VI - 1- ( 2- nmet hyl phenvO- 1 ff pyrazol - 5- BRATS2005/005794

[ 090] 4, 4-Dinet hyl - 3-oxopentanenitrile (36.7 g, 0.29
[147]0ISkep & lﬁrenfeﬁahm cﬂbemytbfl} -Bytgir1az] i6¢tﬁn&%ﬂi{$ﬁ@éﬂ’l—ﬂnﬁ%o$51;. 79,

. lacial acetic aci g, 6. _,
lla 0 atll Ca%ox igadd ol ved in abs ethanol (585 nL) and

heated under reflux for @8 h. After renoval of the

sol vent under reducedcpreStar e /EROAc and water (500

nL each) were added, the odi Ncarbonate (42 g,

0.50 nol) was careful |y Md N~ Af addi ti on of

hexane (500 nlL), the organic phdse has separ at ed,

washed with brine (50 am} dried over Na2SO4. The

m xture was then filtere rough a pad of silica gel

(500 g) on a sintered glass funnel. The pad was el uted
[148\M tTid ahsemmmﬁ/eﬁm@@ @ﬂt—-bﬂtt,yl N(Z\,éd.mamgllpmd‘mga)-ﬁ Hpjrazad-6- was
AR SR E e LSRRS5BS B e o
was pfideddinéh hmwedﬁoaﬂwd@fq @d2imy, 9&8 aond)dn wdterd f Mt and the mixture

was HeBUEREd B0TC ©P1 AF TRSBadiBh hikir Hadcdbied %3, Yo pHLE! tRVRution was
adju%tgé) t% %(;;Ibza’ddigc%z1r OZC-‘)SN Hyf%ﬁcﬁl%:)é %@d gﬁ% fhﬁ 2|g|}|)gtuzr9 gv%ic%}ﬁ_%dtrféiﬁc? dryness.
The pOgd jnixtune weswedisenived @ rReteqnat artdisubiediéd B HPAC plitfspipprisiena
gradTeJaf él@tl’oﬂ?rbrh)ébﬂh@ @W@' aéetcylV tﬁl)é r@%&ﬂsr t@ aﬁéﬁj R85 BQ&% oﬁ‘h@ Qeéred

he
proceio 31 N (G0N 6 B Gr 0221 rr BemBbs | . P (5 b .06 e,
H), 7480, (@d,nm)| 7.3@d, Bleeroaid, eiH)e.¢2(s 35HL.37 829 B); ES-MS m/z321.3

(MH"); HPLC RT (min.) 2.56.

[149] Example 11
Preparation of 4-{[3-tert-butyl-1-(2,5-dimethylphenyl)-1 H-pyrazol-5-yl]

amino}-2-(methylthio)pyrimidine-5-carboxylic acid

/ 3

S
CHs )\

@

[150] Step 1: Preparation of ethyl 4-{[3-tert-butvl~1-(2,5—d1methvlphenvl)-1H-pvrazo|~5-vl1amino}-
2-(methylthio)pyrimidine-5-carboxylate

%

/ 3

S
CHs -

@

pzd

%



mmol) in toluene (100 nL) was added potassi um
terf-butoxide (13.9 g, 124 mmol ). The m xture was
werhesrsehséb or 24 h, and t hen quenched by sl ow a#dTmiSems/005794
of aqueous sodi um bi carbonate. The resulting
(1515 udpersipd b mh dubexas addedd-aitbhiyldi-@15tdimehpithieayie! {-Byrazob®-amine
(1oarﬁ%o 4I'Hﬁndbr %meg.ze%qh %Isgme\ﬁ@aﬁném m%#mm&tg FYahe ﬁ-chlgrro-z’ﬁ
W

6 % concentrat ed under reduced ga|8ressur
(met EOHJMB Wﬁgﬁrqa’fk’tﬁ?f‘ﬂ%"%@%”t%o £ oyl Xieidbgys EP Mgk §.022 mmol), BINAP
(27 g, At am)( dnd CLCDOP e my| §.eChybiprTHerflablewdsGle@fssgd fok3Ped by

addll?)% o@’&(_) he % rg@l rgi th&rﬁ%&sﬁt@ A(\]é_%d tg? & ﬂ%?g?) Igs rﬁlﬁ%?e was

coolq.%to ry 0] Zﬂd tpegh Qsmcp,g PAoaising [t }facetate as eluent concentrated to
dryn&ss( dndf Jubjested@ivepric) puﬂqﬁc(aaorn@ir’@])d dodnfedny bilitich tromyase10loo B -288tbnitrile

n w%era%ffﬁoaé 7 P 2ot b RBrOH pincish HAVIRIF0 Mo Geg) 84028 <. 1
H), 8eteci,) 1 n7.24 MAHOH), {861it.)1 Higs7eddeld), 4.20 q,zH) 2.64 (s, 3H), 2.38 (s, 3
H), 2(0%'(&5%} %}FH Bheny |H% h%r@éwee@w O(%'Zh&é (28 Fﬁg%nirﬁﬂ%%.

he reaction was al to reflux for

(metkyiificipyrimidihe Gxdadbexvlidbeid pr eci pi t at e was col | ect ed by
filtration, and then recrystallléﬁg fromEOH/Et20to

afford the internediate % as a |ight
orange solid. 1H N (4 C?Mu, L0pCI2) 2.20 (s, 3H),
2.14 (br s, 2H), 17 H N7.96 (t, 2H), 7.36 (d,
4H), 7.75 (m ZFD. "Thi's freler i s used wit hout
further purification. [09f8 {%te nedi ate H Preparat|on
of 3-tert-butyl-1-(2qmeth xy Ryl phenvD- 4- net hyl -
A7-pyrazol - 5-am ne [097 Preparation of
4- brono-3-fetf-butyl - Cgpxy-6-nethylphenyl)-l/-/
-pyrazol -5- ami ne 8

[153] To a solution of ethyl 4-{[3-tert-butyl-1-(2,5-dimethylphenyl)-1 H-pyrazol-5-yljamino}-2-

(methylthio)pyrimidine-5-carboxylate (71 mg, 0.16 mmol) in a mixture of ethanol (0.5 mL) and THF

(0.5 mL) was added lithium hydroxide monohydrate (68 mg, 1.6 mmol) in water (1 mL), and the
mixture was then heated to 40°C for 1 h. The reaction mixture was cooled to rt, the pH of the
solution was adjusted to 5 by addition of 0.5 N hydrochloric acid, and the mixture was
concentrated to dryness. The crude mixture was redissolved in methanol and subjected to HPLC
purification using a gradient elution from 30% to 90% acetonitrile in water to afford 66 mg (99%) of
the desired product. "H NMR (300 MHz, CD,Cl,) § 10.50 (s, 1 H), 8.65 (s, 1 H), 7.17 (dd, 2 H),
712 (s, 1 H),6.83 (s, 1 H), 2.68 (s, 3H), 2.27 (s, 3 H), 1.97 (s, 3 H), 1.35 (s, 9 H); ES-MS m/z
412.2 (MH"); HPLC RT (min) 3.94.

[154] Example 12
Preparation of 3-{[3-tferi-butyl-1-(2,6-dimethylpheny)-4-fluoro-1 H-pyrazol-

5-yllaminolpyridine-2-carboxvlic acid

HSC CH3
HsC




[098] To a solution of
3-ferf-butyl-1-(2-nmethoxy-6-nethyl phenyl)-1
weoékmsriaash - 5- am ne (2.00 g, 7.71 muol) (I nt er nedTAS2008)05794
in acetic acid (15 nL) was added brom ne (1170 ng,
[155] 0.73& solufior/of 33[3rmembiityldr @ Bvdirs&hylpHaayly- apyiraaol-Ry ainino@ widise-2-

carbo%g;{%%&@ xglﬂﬁle 50 '@o%&b 1£an§%ﬂﬂcﬁh‘ﬁ\|“ 1qulLt) H/%;‘aescgd%(lj R1 o? methyl)-4

f'UOfOWa’sd'%Z@n'P@@tC@&? %% °‘ft?ﬂeth43éftetf%iw0f ¢féi¢)l&$5§s€6PTFéqum M) (48 myg,
0.14 nﬁh@Aanthhe nmn@awag sthldaaert 1R $6 fh.heER MRsRerbyEdrdeRRlidd, atEfle

oo S AR T A T Eeb ot ST o B i
water (26881 aegng (ne%e@f tb@mteaconnpcmgldrd HSMRi (Bg9UVIiHIZi @82CLEESONB (s12H),

8.04 §3ﬁ—| 27 éME!H 1H¥fl9|4§(rﬁ{r1 Ty B3 (13- 109, 7 k9B B8, 8P12%s, 6 H), 1.40 (s, 9
H). E%“"?é’Vﬁ%l WH FHEACHRRER§26- met hyl phenyl ) - 4- met hyl - 1H

pyrazol -5- am ne [100] To a solution of
[156]4 brono-3-terf-butyl - PiHoxy- 6- met hyl phenyl) -1
H-p¥razol_5amne(26 : 15 m.)

[1,1' - bis(di pw@-cmameh@ adi um (1)
di chloride (481 .97 80 mmol ), pot assi um
carbonate (3.3 g, 2%% The reacti on m xture
was stirred for 18 The reaction was dil uted
with water (100 nL) and /e
_). The conbi ned organy
brine, dried (Na2S®4C) , concentrat ed under
reduced pressure. The Fesj opurified by silica
gel chromat ography usi hexane/ Et CAc, to afford
the product g 779 as pure white soI id. 1H NWR
[157](3”9@ spiYgion Cﬂ)%@fefa Ytylg - iﬁzimé(t%vlphgw' -THpVg&zel;yIBMjnolpyridige-2-
carboXyfic ack-{Exardpld 10,(58.mg3 bl 4 mthod ™ drBacetidBoid /élc&@r({rﬁlethédd)mlxture 1mL
of eacﬁ) \K?as a(dgéd l%@dbsuccmlmlc?e g‘?mgrﬂ 141n'§||)nol Eael\é%umon was s?rred at rt for 12 h,

and then water (10 mL) was added. The reaction mixture was basified o pH 9 using KOH (1.0 M

ice cold solution). The water layer was extracted with dichloromethare (50 mL), and the organic
phase was subsequently washed with saturated sodium sulfite, brine, and concentrated to
dryness. The crude material was subjected to HPLC purification to give the desired product

(51 mg, 75%). "H NMR (300 MHz, CD,Clo) 8 9.70 (s, 1 H), 9.20 (s, 1 H), 8.04 (m, 1 H), 7.45 (m,

1 H), 7.20 (m, 2 H), 7.10 (m, 2 H), 2.12 (s, 6 H), 1.50 (s, 9 H). ES-MS m/z 490.9 (MH"); HPLC RT
{min) 3.40.

[158] Example 14
Preparation of 3-{[3-tert-butyl-4-chloro-1-(2.6-dimethylp henyl)-1H-pyrazol-

5-yllamino}pyridine-2-carboxylic acicl

HsC CH3
HsC ol
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(M#); HPLC RT (mn.) 1.78. [101] Internedi ate |
Preparati on of
\V@2@$ﬂ$hﬁarophenyl) 3-met hyl - 1- ( 2-r net hyl phenv@E1/US2005/005794
razol am ne [102] Step 1; Preparation of
[1 59}l B'%@r?@lugoq@@ﬁggrtelj:bl@g 1 lﬁm?jhmhyl) t1H-pyrazol-5-yllamino}pyridine-2-
carbbxiiaydid@Ebmfie aOUSOQ{g]-@?r}l mh)d &PAdetid N /@fchloromethane mlxture (1 mL

ot ol LR e 70 0 Bt e

12 hS@]dljl@quyﬁt@fUan@mas@d@G@i Ge gractich. rhixtoreniay basifi@icepH @ usify ROH
(1.0 (L& ¢k solTibie. rrﬁ@wgtmayem; ea&sct\é@mﬁa.bm&smeﬁqg{ g&mm Dad the

OFQaﬁ%tﬁﬁ%ﬁﬁ% ST RGeSk ey Pk F . AN conmgrivated f
drynggse Tt ciude waleiial wad siiycatsat@HRBEE Pitficdtiof & give the desired product
(42 A&T&%B%} p*'ﬂﬁwh 31306 MHJ cB}H\;ﬁ Q. 4? (saﬁnluﬁ‘eg 3015 dﬁfé %)4& geﬂé?ga (m,
1H).. 25#%559 a?t15dw %H 2 0@4s IHlot- ﬂﬂ)hefhbl ). ES-MS m/z399.0 (MH"); HPLC RT
(miny833ret hyl - 1- (2- net hyl phenyl )-1 /-/-pyrazol -5-am ne

[ 105] 4~Brono- 3-net hyl - 1- ( 2- net hyl phenyl ) -1
“604 / - pyrazol -5-am ne (2 7. nmol ), 4-

Iuorophenylboronlc aC| blege : 11 3 nnDI) and‘

Pd ( PPreRaration 9f2-ff3-(1.frdi d
(20 nl), andriNgResis- ﬂ&m.hw}an,%uagthﬁmtd&.hé}mde18 n) was
added. The m xture was pgasse n and t hen
heated at 1100C for 2 hy” The reactlon n1xture was

di luted, and the sogig; sfiltered off. The sol vent
was concentrated un reduced pressure, and the

residue purified by sili gel N sh chromat ogr aphy
using 10 to 40% et hyl a@g{ e_kpn_hexanes to give 1.2 g

N
(90% pure, 51% Ie HCO ound. 1H NWR (300
MHz, CD2Cl2) d Eés 7CH8 (t, 2H), 3.62
(s. 2H), 2.20 (s 3H 2 (S 3@5{3

[161] To a solution 2-{[3-(1,1 -dimethyipropyl)-1-(3-fluoro-2-methoxyphenyl)-1H-pyrazol-5-

yllamino}nicotinic acid, (Example 140, synthesized in a manner similar to that of Example 8, 50
mg, 0.13 mmol) in CHyCN (1 mL) was added 1 drop of dimethyl formamide followed by oxalyl
chloride (9 L, 0.13 mmol). The mixture was stirred at ri for 1 h, followed by addition of methyl
amine (16 pL of a 40% solution in water, 0.25 mmol). The mixture was again stirred at rt for 1 h
and concentrated to dryness. The residue was dissolved in methanol (1 mL), filtered through an
octyl solid phase extraction tube and subjected to HPLC purification with a gradient elution from
10% to 90% acetonitrile in water to afford 33 mg (70%) of the desired product. 'H NMR (300 MHz,
CD,Clp) 6 8.30 (d, 1 H), 8.23 (s, 1 H), 7.50 (d, 1 H), 7.15-7.30 (m, 3H), 6.80 (t, 1 H), 6.60 (s, 1 H),
3.77 (s, 3 H), 2.95 (br s, 6 H), 1.70 (q, 2 H), 1.32 (s, 6 H), 0.85 (t, 3 H). ES-MS m/z 426.2 (MH");
HPLC RT (min) 3.57.

[162] By using the conditions described for Example 15 above, and by substituting the
appropriate starting materials, Examples 151-156 were similarly prepared and are described in
Table 1 below.
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[106] Internediate J Preparation of nethyl S-chloro-
- met hoxypyri di ne®-carboxyl ate [107] Step 1:
weénepasetss on of 3-chl or o- 6- met hoxypyri di ne- 2- c RCDa%YI05/005794
acid jnr ¢ O[108] To a solution of
ﬁ63]3 6- dlchloropyrldlne 2-Bx amhggﬂ ic acid (7.10 mmol 1. 36

y énlljima l'l Itl alf é(bq:grboxamlde

was stirred at 850 fobH14 h cooled to rt and

diluted with ethyl ate and aqueous HClI. The
organi ¢ |layer was Wefshed withFwaper and brine, and
dried (MgSO4). Renoval /b6f\\t he)ssoNvent provi ded
3- chl or o- 6- met hoxypyri di c rboxyllc aci d which was
used in the next step mhg ofit AN
purification.[109] Step Z2: Preparat|on of met hyl
S-chl oro- -net hoxypyri di ne®-carboxylate O [110]
[164] TBiBNY brepdthidniofl €[(8 efbut)l-1MRSh R HHGES rdz81-5-yl) aminolpyridine-2—
- chl or o- e- net hoxypyri di ne®-carboxylic acid (7.10
carboqiidle) 1,30 g) under argon at rt, and the m xture was
then heated to reflux feg, 2 h. After cooling to rt,
t he excess thionyl i de was renoved under reduced
pressure to afford He& aci d chfForjde as a yell ow oil.
Anhydr ous net hanol was ﬁhe sl W added with stirring
at OQ0C, and the reactio 0 idn was warnmed to rt and
stirred for 4 h. The excef§s et ¥&hol was renpved, and

[165] A mixture of 3-bromopyridine-2-carbonitrile (150 mg, 0.98 mmol), 3-tert-butyl-1-maethyl-1H-
pyrazol-5-amine (179 mg, 0.98 mmol), cesium carbonate (638 mg, 1.96 mmol), BINAP (2 8 mg,
0.16 mmol) and Pdy(dba); (90 mg, 0.10 mmol) was taken in anhydrous toluene (2 mL) amd heated
to 80°C for 24 h under nitrogen atmosphere. The reaction mixture was cooled to t, diluiexd with
ethyl acetate, filtered and concentrated under reduced pressure. The residue was purifie d by
silica gel chromatography using EtOAc/Hex (1:9 to 1:4, v/v) as the eluent. The product wras
obtained as a yellow oil (145 mg, 58%). ES-MS m/z 256.1 (MH*); HPLC RT (min) 2.37.

[166] Step 2: Preparation of 3-[(3-tert-butyl-1-methyl -1 H-pyrazol-5-yl)aminolpyridine-2—

carboxamide

HsC,_CHs

HaC =
a2
N, N

N H Conm,
Ha

[167] To a solution of 3-[(3-fert-butyl-1-methyl-1 H-pyrazol-5-yl)amino]pyridine-2-carbonu itrile
(100 mg, 0.39 mmol) in MeOH (1 mL) was added an aqueous solution of KOH (3 M, 1 mL_), and
the mixture was stirred at 40°C for 48 h. The organic solvent was removed under reduce d
pressure, and the aqueous layer was acidified to pH 1 to 2 with 1N agueous HCI. The mixture was
extracted with ethyl acetate (3x). After removal of the solvent under reduced pressure, the e crude
residue was subjected to preparative HPLC purification with a gradient elution from 20% ¥o 90%
acetonitrile in water to give the above product as an oil (6.2 mg, 6%). 'H NMR (400 MHz,, CD3OD)
8 1.35 (s, 9H), 3.72 (s, 3H), 6.80 (s, 1H), 7.39-7.42 (m, 2H), 8.08-8.11 (m, 1H). ES-MS m~z 274.1
(MH*), HPLC RT (min) 1.47.
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the residue was neutralized wth saturated NaHCO3 and
extracted with Et OAc. The organic |ayer was dried over
wonBBhsersd evaporated to afford the"product asPaTmiseds/005794
solid which was used w thout further purification. 1H
400 ,, DMBO-c/6) d 3.84 (s, 3H), 3.86 (s, 3H),

“68$I %s‘e&e m§tods despsibgdpboye for preRatalye E¥arles hib. lng Batppmpriate
interfnédidtps ExstaphemateiRis padiddnalddm@bunds of the invention were similarly prepared.
Thes® atd RtddSh i’ét{? ]gyélév}..' (2-met hyl phenv. o .

- 1AV-pyrazol - 5-vam no) -6-nethylnicotinic acid [112] A

m xture of 2-chloro-6-nethylnicotinic acid (122 nyg,

0.71 nmol ), potassium carbonate (108 ng, 0.78 mol),

3-tert-butyl-1-(2-nethyl phenyl)-1f/-pyrazol -5-am ne

(Internediate F, 163 ng, 0.71 mmol), and copper (I1)

acetate (2.6 ng, 0.014 mmol) in DMV (2 m ) was heated

(1500C) in a sealed tube for 16 h. The m xture was

cooled to rt, filtered through a silica gel plug using

ethyl acetate as eluent, concentrated to dryness, and

subjected to HPLC purification using a gradient

elution from30%to 90% acetonitrile in water. This

afforded 182.2 ng (70% of the desired product. 1H NWR

(300 MHz, CD3OD) d 8.14 (d, 1 H), 7.14-7.51 (m 4 H),

7.01 (s, 1 H, 6.80 (d, 1 H, 2.53 (s, 3 H, 2.10 (s,

3 H, 1.40 (s, 9 H; ESSM5S mz 365.3 (M#); HPLC RT

(mn) 3.23. [113] By using the conditions described

for Exanple 1 above, and by substituting the
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TABLE 1

appropriate starting materi al s,

Exanpl es 11-75 and

147-150 were simlarly prepared and are described in
woabis@sdssbel ow. [ 114] Exanpl e 2 Preparati on of PCT/US2005/005794

2-fr3-cyclopentyl - 1- (2- net hyl phenvO-1 /j - pyrazol -S-y
am nol nicotinic acid [115] A m xture of
2-chloronicotinic acid (1 ng, 0.72 mmol), potassium
carbonate (199 ng, 1.44 mol),
3-cycl opentyl - 1- (2- et hyl phenyl )-1/-/-pyrazol - 5-am ne
(174 Ny, n7’)mrm\ (Im‘prrmdi::lfp l:\ and copper (Il)
+adetate (§.5 ng, ). 04 mol ) in DVF (3 m.) vvas heat gd
I(]SOOC) Iﬂ a seal ¢d tube gor 16 h| The m xsure was
=cdol ed toort, fil{ered thBough a §ilica ge¥ plug uging
etlhyl acet ate as ¢l uent., concentrated to dryness, gnd
£ sybjected to HPLC{purification usiing a gradient
w Eljution fpom 30% {0 90% agetonitrifle in er to
= Eflff ord 5907 ng (2% of t&He desirg¢d producki. 1H NWVR
9 (400 Mz, CD2C12) [d 10. 69 (s, 1 H), 836 (dd, 1H,
86— (dd,—t++H)y—7752 \u,mL H-—7 32721
6.(93 (dd2 1 H), 682 (s, olH) 3.1 1-3.225(m 1 H),
2.[19-2.28 (m 2 H|, 1.948s, 3 H)| 1.65- &89 (m 6
H|; ES-Msgiz 363]2 (M 8, HPLC RT (nmin)IX57. [116]
EX{anpl e & Preparation of E3-f - (5-f Iuoro-g‘—gnath
yl[phert W%l .2-3-meth yl-4- ghgn yl- 1 -pyraz@l
o[l am nolxgoni cot inic acKd®[117] A m xtureé EBf
§3-I odoi s&ngcotl ni¢ acid él%O ng, .72 mmﬁ)g pot asgi um
:carbonata}l% mg{ 1.44 ggl), o2
Q1-[(5-fl uzasrg 2- et hyl phengl - 3- net hyl - 4- phg;rgl -1H pyraz
Sol|- 5- ami ffe5(202 ny, &2 £<
- S5 s £ w
=2 £ > = aVIe}
=E € > o N
s g S 5
& & X
__® _ 3 _ 3
o N o) N\ / \_/
-§ g"’ Z/ZI i ZIO ZIO -
S
HeorD | 5D | 5P
o= ~Z o Z
O o, Q, T S
o an T I
K
Q"O
%:Z - ] ™
n
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0.72 mmol, synthesized in the sane manner as

Internmediate F, using commercially avail abl e 2-
wohersyisesset oacetonitrile as the nitril e sourcepPCTASA005/005794

copper (lI1) acetate (6.5 ng, 0.04 nmol) in DMF (1 nl)

was heated (150cC) in a sealed tube for 16 h. The

m xture was cooled to rt, filtered through a silica

gel plug using ethyl acetate as eluent, concentrated

to dryness, and subjected to HPLC purlflcatlon using a

ad'reﬂt clllflr\n -Frnm 30%to QﬂOAa_petgn|tp||e A wat er

TABLE 1

g
tp afford 29.1 ng (10%. of "t he desilred product. [IH NMR
T (B00 MHzj; CD3CN) d93 fhs &, 1 HY, 793<r(s 1H,
£7,86-7.960 (m 2 H, 7.652045 (m § H), 238 (s,| 3 H),
2015 (s 3 H): EQ-I\/S mz 403.1 (MH), HPIC RT (qfin)
F 2,40.[118] Exanp|e 4 Preparation of
o 3 {r3-tegf-butyl{1-(2-metgyl phenv0{1l H pyxazol -§-y
E.%Hnno}pybidine-2-carboxy|€c acid [119] A« xturg of
A & bronopyridi ne-{-carboxylic acid (71 ng, 0.35 nnol),
potassiunT car bonpte (53_1g; 0. 39 Mot )
3 ferf-ﬁhtyl-1-(2-nethyﬁbﬁenyl)-1FprrazoI-5-anine (80
, 0.3"mml) (|nterne@ifte F), and copper (11)
acetate ¥ 3 ny,|0.007 @Bl) in DMF (1 nR.) was |heat ed
(L500C) 11 § a sea| ed tub& €or 16 h. |The nﬁxture was
cpoled Co3rt, fi|tered ichgough with a S|§Lga gel{ pl ug
o Usi ng etémgl acetpte as ?Igecmt The |m xt uiegvvas
Ec ncentgg@ed to dryness*aﬁﬂ%subjected t oxHPLC
S purificgton usipg a gradEeﬁt el utilon fragn®30%tlo 90%
gaeHmH&UelnAMertg §om128rm( 3% of| the
& desi redfpgoduct 1H NVRE( MHz, ¢D30D)~d28.1 1 (dd,
=2 H, 737€ (dd, L H), 723 g-9.45 (m =E
22 %S g
35 53 &
g > &3 < -
o, L 8
= — >
o =
e 5 .
_z P & S 5 .z
o \/ o] >¢ Ny
2 ZT A o < ©
S zT 5 <L
n §>/l:z</24© :;@ :Z/z
T O, % < )
un L Iw
K]
Q'O
gz < 0 ©
]
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4 H),
ES-M5 mz 351 .0 (M),

waxerspisessé Preparati on of
5-{-(2, 5-di et hyl phenyl ) -3-(4-f
| 7- pyr azol

6.45 (s, 1 H),

-5-v

2.11 (s,
HPLC RT (min) 2.46.

3 H,

1.40 (s, 9 H);
[ 120]

PCT/US2005/005794

| uor ophenvP-1

am no} - 2- (et hyl t hi o) pyri m di ne-4-carboxylic acid

[121] A m xture of

5-chl oro- 2- (net hyl t hi o) pyri m di ne-4-carboxylic acid

0

notaceiiim carh
potaSS+tH-cat—o

Rrat-e—(66—g—0-—48

TTTTOT

ny,

ner as Int er nedi

te G

hyI pheny|l ) - 3- (4mf| uor oghenyl ) - 1Ig pyrazol -5
0. 44 nmol )co synthegsi zed in<a simlar
and coppdr

(11) acetate (1.]6

TABLE 1

0. 009 mol)
led tubeg;for 16 h.

el uent,

The
| tered thiough a gjilica gel
concentrdted to dryness,

in OVF (1 n) was . Heat ed (15000
xture was cool ed:

pl ug

in g
tort,
usi ng ethkiyl acet at|e
and subjected to

Yo acetonttrile in
desi r€d product.
1H), BGQO(S 1
H) , 76?.c , 1 H,
.14 (s, = ;. ES- MY

r(3- met fylg 1- phenyj -

riepar at i QB 8)f

d [124]5%0 a sol
met hyl - 1§p§5henyl

in DMF (6 31%), was

2.{[3

HPEL, purtficatriom usfng a

H,
2.58 £sg

mz 4§623 (MH-CR),
nmn) 4. 073 [g122] Exanpl e 6EPBepar at

-F(3- matt'@rgl pheny|l - 1H pygr
tion o
&pyraz
mpl ) and 2-E chl oronji cotin
added

wat er

radient

-0 afford 24.2 ng-(12.3% df
1H NI\E (300 MHz, CD2C2) d 8.95

7985 (dd,

YC

- pvrazol=g vl)am nolnl c ﬂgam de

mﬁ@thwﬁowl

22-

30

2-{[3~(

lS)d}am

'-pyrazo
Q U‘I

3 H,

cid (

-am ne (600

ssium car bonéléL (543

eration from 30% t|o

73%7 28 (m

H)
RT

2 H),
2.38 (<L

”&_%9

i on of

[123] StHE 1:

5-lyl )am n cotini g

oph&yl)-g@-ﬂuor%)ﬂ’

-5-yBamif@}nicoti

@,8 3.46
546 ng, 846 mMmol)

i
Ql

Structure

Example

No
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TABLE 1

gy

m xture was stirred at 1500C for
woaoostogeadnd di |l uted with ethyl

, 3.93 mmol ) and copper (I1) acetate (18 ng).
and t hen cool ed
acetate (2X) an@CnalSenns/ 005794

18 h,

The

The solution was adjusted to pH 2-3 using 1N aqueous

HCI .

The m xture was extracted with EtQAc (3 x 5 m ),

and then the conbi ned organic extracts were washed

with brine,

re

dri ed
duced pressure.

(MySO 4),

and concentrated under

The resi due was purified by HPLC

—2p—90%acetonmtrte—+n—water—terafferd—the—progduct

+((1P6 ny, 18% as fin off-wRite soljd. 1H NVR (400 Mz,
O-d 6)@ 2.19 (s, 3H),a6.62 (s{ 1H), Q77 (m|1H),

=.B4 (m TH), 7.45 (m 2HF, 7.53 (m 2H) ©8.16 ({,

1 822 (d_1H)| 12 32 (s 1H):- [ES MS nmlz 295
E(I\/H+); HPLC RT (m n) 2.17. [125] btep 2. Preparafion
w @& | 2-r(3-get hyl - 1{ phenyl -3 =
% E|-pyrazol -5-yl ) ani nol ni ©oti nani gle [126fs To a
asojution of 2-[(3inethy!-1-phenyl {i H pyrazol -5-yl)

anynoJniepotini c_aci d (4% By, U. L4[mmol ), £ EDC (52 ny,

0.R7 mmoly, HOAT (37 ng,§ & 27 mmoll), andytgiethyl|am ne

(0} 06 nm,z@ 41mo{) in ¢ &hlorone{hane (& &l) wap

adped amfo'@i a (7 \I) in geghanol (0.2 nL)2 =The reqction

mKkture Wag stirred at E_;tmfor 16 h. The fbrz‘ganl c hayer
wap vvash@lxvvlth wat er, (Er:ed over | MgSO4, E’@wd

sSupsequert &y conc 3ntrat%1| csunder reduced ggrc‘{’pssure The

Drpduct wBS purif{ed on§>3| lica gel preparative|plate

1p00 ni & Ghs) with Et OacBmxane (2: 1, wf) to obtain

S ne prod%% as a wite %}El@l (22 g, 55% .2 1H NWR (400
SV, DVB@ gfe) d p.2 (s 3H), 6.68 (s, )5 6.89[(m
H, 7.38&m 1H| 7. 509(318 4H), f.71 (syelH), 8|15
(df 1H), ‘_-;8%24 (s,|1H), gm (d, 1H), 11.;5%@, 1H;
ESVE 5 & 54 55
2= 22 Q4
o 10 o
5 5 5
/Z \ Z\ T /Z
@ e}
S @T‘O«» é)ﬂ (Jf%
"3 ZzT5 o) zT 5
® ZT "
g o [z 5% — g o T z
@ g \Z/ \Z’Zg 5 \Z/
cI)mO Oﬂ ol OmO 9
= T %’ T T
K}
%O (=] - N
T = - - o
i
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mz 294.1 (M#); HPLC RT (min) 2.02.[127] Exanple 7
Preparati on of

wa-20@38¢es6 f | uor ophenv- 1- ( 2- et hyl phenyl ) - 1 H pycaaskeo54005794
yam noi ni coti nam de [128] A mi xture of
2-chl oroni coti nam de (59 ng, 0.37 mmol), potassium
carbonate (57 ng, 0.41 mol),
3-(4-fluorophenyl)-1-(2-methyl phenyl)-1/-/-pyrazol -
mne (100 ng, 0.37 mml) (Internmediate G, and copper

TABLE 1

\ acetate (1/lmg 0. 007 nmmol Ln nl\ll:(1 nd) WAS
meated (1£§,pOC) inja sealed tube for 16 h  The m xfure
Tap cooledto rt, fiIter@Uthrou;hasde:a gel p|ug
Fs|ng eth acetafe as elflent, céncentrated to
dryness  and subjécted to HPLC purjification using|a
Eorpdient elution from30%to 90% acetonitrile in pater
oi® afford? 0 ng (149 ofgthe desired preduct. 1H NMR
5@30 MHz, “CD2CI 2) |d 10.88 (s, 1 H), 8.48«dd, 1 H,
a7.89 (dd, 2 H, 7/74 (dd, 1 H, 7.35 7.50 (m 4 H),
7 B8 (S, & 1), 7. 2 (2376 ; 58P
(bf, s, ZH), 2.16 (s, =B ; ES M nz 388.2 (MH),
HPLC RT (@ria) 3.61. [129f By usipg the genditions
depcri becf £or Exa pl € 7 @aBove, apd by stilistituting the
appropri at.é starting rmt&at% al's, [Exanpl €§76-94 wefe
Si Tilarly?@epared and a&'% descr { bed m«ﬂhbie 1 bl ow.
4 1B0] Ex@g]e 8 Pi eparat@e’n of TS’E
g;frs (2, 2-idi met hyl pr opyd %1 (2-pet hyl phengl ) -1
o N .=
oyrazolm%—y g o8B
Q E LN 8 >.9
< Us‘ 5 S =2c
2 o 8 S E T
= .= ; EAO
~ £ I8 s 2E
5 < 2> ~
g5 310 — £
aw 23 + &
T 55 23
O N = ¥ c
7o o 2 N g
O, 5 =9 2
5 = =
T I <
== == [ L E
2 (JZ/% wg [
= zT 5 > 5 z= o}
S - o ZT
= © /Z o /Z Im
o % \Z/ 5 \Z/ o O :_Z
OmO Om Om(.) o " %
II"’ T II"’ I O(,, O‘O %
o
Q'CJ (2] <
%Z — - 2
>
i
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TABLE 1

am noj ni cotinic acid[131] Step 1:
2-{r3-(2, 2-di net hyl propyl H (2- et hyl phenyl HH Pyrazo

Preparation

of et hyl
-5

WO 29@sersbni coti nate [132] To a dried 15 i t uBeTWaE2005/005794
added 3-(2, 2-di net hyl propyl ) -1-(2-net hyl phenyl )-1

H pyrazol
(Internmedi ate D)
0. 82 nmol ),

(51.2 nmy,

-5- yl]am ne (200 ng,
2-chl oroni cotinate (185 ng,

et hyl

Pd2(dba) 3" (37. 6 ny,
0.082 mol ),

0.82 mmol )

0. 041 mol ),

and CSZCCB (535 6 ng,

addi

Bl NAP
1.64

#ol

[l )
uene £2 )
100C foE 20 h
hjough A sili

e f1a

Ao oo N

K—was—degasse

and the m xtute was t{en heat

]

Pt ug usit

The mZture

)

rett ;
ification u
bt oni t¥ile i
5i red produc
8.44 (dd

CUITCTIT

P | [2XW)
U IUI T uvvcu Ty ocr

s coolegd to rt,
\g et hyl®acetate

el ution from 45
d 275 n® (85%
VHz, CD2€l2) d 1
i, 1 H), 7.34-7.

L 5-
hy|

=mpl )

6. 82 (dd,
2 H,
M5 nhz 393.
Prepgr&t i on
13- (2,2-din
y &

2.12

:
BhenyTy- il g

§n1nol

{8 3-(2

3-[(3-tert-buty-

pyr az_@IQS yll ] am
tep 1 &n a mxtu
s ad (£I|t ium h

Tnat er

yl)amino]pyi

[)-1-
aci d
| prop
jcotin
et ha

thy|
< O

2-di

2

-S-XJ amcnogucmumcgcid

n
r
y

X —h

(2 nL)}>=and th

pyrazol

2-{[3-tert-butyl-1 -Z'S'—fﬁldR);Q;

" HPLC RT (wnn)>4 33,

|de npnohydr:

F

A, 4519 (T,
(t, 3 8, 1.02
[ 1

2- nmet kphenyl)
[134] d® a sol |
1) - 1- (2-dret hyl g
pt e (2653, 0.6
hol (1@ and T
(284
m Xt ue

5-ylarfing]

2-{[3-tert-butyl-1-(2

Structure

No

. Example

16

17

18

tion of
pd to
filtered
as

d to HPLC
ot o 90%
of the
0.04 (s,
48 (m 4
Hy, 2.57
(s, 9 H;
33] Step

-1H pyraz
tion of
henyl ) -1
8 mmol )
HF (1 nl)
ng, 6.8
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TABLE 1

was then heated to 400C for 1 h. The reaction m xture
was cooled to rt, the pH of the solution was adjusted
woQods/syssaddi ti on of 0.5 N hydrochl oric acid seCuusems/ 005794
and was concentrated to dryness. The crude product was
redi ssol ved i n nmethanol and subjected to HPLC
purification using a gradient elution from30%to 90%
acetonitrile in water to afford 240 ng (97% of the
desired product. 1H NWVR (300 MHz, CD2Cl2) d 10.39 (s,

+h—8 43 (deb—I1—H—8—314{(dd—1 Hy 7. 25-7. 42 (m 4
»;I:l),6816c§6(m 2| H), 25\7(5 2H, 2.0 (s, 3 1,
%. 00 (s, 9eH); ES-Mp mz 365.3 (MH); HPLCART (min
2. 67. [135® By usinfj the conditiond descriBed for
Exanple 8 above, and by substituting the appropriafe
Estarting nmaterials, | Exanpl es 85-11¢ and 129-146 wefe
msE' ilarly epared and aregescribed in Tabpe 1 bel pw.
lél ng either Pd2(dbp)3 or R&(OCAc)2 |in stepel for
..:Ex nple 116 gave simlar yi el ds. [136] Exan'pl e 9
Prepar ati on of 2-{ Hr ( 2- Cnl_Dropnenyl) 34~ r
lu rophen 1 Wpyrazol -5- y am nol ni cot i nn:c acid [137]
Step 1: gpar ati on| of et hyl =g
2-4-(2- chl'srcophenyl - 3- (4-£ [or ophgnyl ) - 1l§gyrazol 5-
yaim nol ni Qg)tﬁé nate [[L38] Td. aﬁdrl ed |15 nlL tBe was
adgled 1- (2&hl or ophpnyl ) - 32(@&- f | uor opheny@ 31
&+ pyrazol %-8 amine [300 ngg 8. 04 mpl ), s éhesi zedl in
Eh¢ sane rarmer as |nter %lsate G |et hyl ga
c i) 5 2 S £
%) E £ =K S ©
< 5 E 5 E =R
o NI b s e
2 - > :\o;.-l-. L=
e = T8
=1 v ==
£8 28 )
g7 &> £ Q
1 ".l_'.' L0 [} ('%l
= ko > 5
S o, 5=
s Ql
QA
5 5 5
o] - =
o \\ T o \Z / O, 0N / (@]
..3 Sz T T35 EE S "
Z R o Pl o Y
[72] 5 — m\om ((3)5 xS 5 =/
Q T o) Q
2
Q'O (=) o
£2 2 & N
b
L
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chl oronicotinate (194 ng, 1.04 mol ), Pd2(dba)3 (48

nmg, 0.05 mmol), BINAP (65 ng, 0.10 mmol), and Cs2CO3
wORIZ/0sens62. 09 mMmol ). The fl ask was degassed f eCiraseasioos794

y addition of toluene (4 nL) and the m xture was then

heated to 1100C for 20 h. The m xture was cooled to

rt, filtered through a silica gel plug using ethyl

acetate as eluent, concentrated to dryness, and

subj ected to HPLC purification using a gradient

TABLE 1

erprronm fronr45%
fford 410yng (90% of theydesired product, 1H NNﬁ
g)OI\/Hz @DZCIZ) 10.17¢s, 1 H)|, 8.46 edd, 1 H),
P2 (dd, : 7. 9 (dd, 2 H), 7./48-7.64(m 4 H)|,
l_-,' P3—(s—4—H) i —2-H—7.84 (dd_1 H) 4 24 (q,
2. H, 1.32 (t, 3 ; ES- M5 mz 437.2 (NH+) HPLC RT
Q@nn) 4. 362[ 139] ep 2. Byeparatijon of g
S =1{ri-(2-cRlorophenvh-3- (43 fl uoroghenv - 1AV-pyrazql - 5-
—!vapi pol nicotinic agcid [140] To a golution of ethyl
2-1[1- (2-ghl or ophepyl') - 3 4- fluorcphenyl}.l
W pyrazolg 5 yl ] anj no} ni cotj nate (410 ng,§ 0. 94 mml )
inla mxtﬁre of ethanol (&grl) and THF (zgm_) wag
adped Iltﬂnmn1hydr xi de mbmohydrafe (1153F, 2.74
mpl) in er (8 ), and:the m xture wasSthen hegated
t o] 400C fBr2 1 h. hereaébonrannevm@godedto
t}, and tH& pH of |the solﬁf@ on wa$ adj ustef to 5 By
ddition ®f£ 0.5 N hydr ocfi grlc acifd sol uign (the
i Xture t@&med cl qudy) . %? solid|was filst®red off and
= hed\MgrErmwe ter. ¢ sol i d{was drbe in a
Svacuum ok at 60JC to gitve 380 ny of theé desired
prioduct (939 . 1H NVR (S@b,c__vsj\/l-lz, ch2ci2) §720.1 8 (s, 1
H| 8.45 Fd, 1 H), 8.244(gd, 1 H, 7. 87 (Ed 2 H],
7.47-7.62?@?1 H|, 7.234s, 1 H| 7.12 gt 2 H, 6. 85
(dd, 1 HS 5 8 <
Ql ‘&T N?
5 5 T /= 5 5
£ /d/g O\%O \// o
“ N 0 O
| D | = VR FY<¥e
= =z O. = o \/Z
o7 g g 4
< o P K m o)
I% e T % % =
2
g'o N )
gz N o g
[11]
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TABLE 1

WO0-2005886@6t - but vl
f Y- pyrazol
Step 1:

ES-M5 mz 351.2 (MH);

Exanpl e 10 Preparation of

Preparation

-1-(2, 6-di rnet hyl phenyl )-1
-5-vam no} pyridine-2-carboxylic acid [142]

of et hyl

3-{r(trifluoronethyl)sulfonv
oxy) pyri di ne- 2- car boxyl ate [143] To

Lm
Tad
=

A

(e

t ol uene_f ol | oned
id. The H:Ixture Wi
yS. Af t ef cool i ng
ncentrated to 1/4

S— hydr oxypyri di ne®-carboxylic acid (25 g,
a1l dried-flasl

HPLC RT (min) 2.58.

[141]

::i-h

PCT/US2005/005794

—was—added—400
by the gddition
hS heated at ref
tort, ®he nixt
of |ts vol une

of 10 ni
| ux (950€)

ure was «
nd diluted with

O O—

LC-MS RT

O nL ethyl acetat:
yer was g@xtracted
nmbi ned omgani c | ay
200 m_) brine, ai

2}

”

and 200 nL wat
with 209 nL eth
ers were washed
hd dried over Na

ilcar bonat

I L el eu UI I
duced pressu re tq
hydr oxygy®i di ne- 2;
the nes ostep W 1
1.9 g, BE mol)
ol ed t o0& .3400C , f
i f1 uor ouzeéhanesul f
e react I}_E)B m xt ur ¢
n, and fthé&én war me
00 i) vmg. added f{
s extra&t&d with {
mbi ned & Gani c | ay
200 nL

d dried tokEer sodi |

2-({3-te
pyrazo

and—the

SOt Velll
D gi ve 521 9 g of
carbox%late (73
hout pgraficati
vas di sgohved in
ol | owed By addi
oni ¢ aghydri de
> was tfed warme
| to rt=fgr anot
0 quenﬁShEthe re
it hyl afefate (3
ers werey washed
, Wwat e*é, 2200 nmL
im sul fgte

r—|

yI

2-{[3-tert-

r. The aqueous
| acet age,

et hyl

09, whi
on. Thi
pyri di

ter
nd

h l@éﬁy&}j H-
[N )}

thylnicotimic acid

)
S
)
=
Yy

nmol ) .
Eor 30

action. 3
x 200 nﬂ_E and t
W th satgsodi um
, bri n@%ZOO m.)

2-{[3-tert-bu
pyrazol-5-

and t
wi th satsNaHCO3 (
2SO4. The solid was
Was COfiCentrat ed under |

was UuSe€

Wat er
m Xt u

he
3

d

re
he

Structure

OH

H,C
Ng /

\\ NH I
N—N

H,C CH,
H,C
H,C

CH,

H

3C CH3
N
N

Example

No

25

26
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TABLE 1

The solid was filtered off,
renoved under
wdesisrsehspr oduct ,
wi t hout further purification.

and the sol vent was
reduced pressure to give 39 g (99% of
whi ch was used in the next sSPepP/US2005/005794
1H NMR (300 MHz, CD2Cl 2)

d 873 (dd, 1 H, 7.72 (dd, 1 H, 7.62 (dd, 1 H), 4.46
(q, 2 H, 1.42 (t, 3 H. [144] Step 2: Preparation of
ethyl 3-{T3-tetf-butyl-1-(2, 6-di nethyl phenyl H
H-pyrazol 5- yam no} pyri di ne-2-car boxyl ate [145] To a
et—+06——Hask—was—added—3-t-eff-buty—1
*:_. P, 5- di ngg hyl phenyl)-1 Hpyrazol {5-amng (1.68 g, 6.9
:'-l_-'mol) syng hesi zed in thegsame mahner asgl ntermefli ate
F psing I fternmediate A eFhyl ®
L[ (trifluoromethyl)sul fonyl]oxylpyridine-2-carpoxyla
I,,‘:te (1.88 g, 6.28 mmol) (fromstep|l), P d2(dba)3|(0.28
w@&|0.31 mpl), BINAP (0.39 g, 0.68 mmol)®© and CsPCCB
3%4.1 g, 1235 mol)|. The f#ask was|degassed fol | ojed by
daddition of toluene (10 nL) and tphe m xture was [hen
hepted Ta, ITIOC forf 4 . Ihe m xXtufe vvaslcool sad—tp rt,
fiftered ghrough 4 Cellt§ (r) plup with=ethyl acgtate
as| el uent§ concentrated goodryness and—EpErlfl ed| by
sifica getd1ash chromat@gﬁaphy wth 10d § 30% of
ethyl acetde in hexanesst® afforgd 1.4 &E57% o|f the
desi red G,Ecmluct 1H NI\/R 380 MHz, | CD2C B2B d 9.2P (s,
ol H, 8.19Fdd, 1[H), 25 (dd, 1H), 785 (dd, 1| H),
£7.81 (dd,g£H), 7[19 (d, %2 H, 6.L 8 (s g H, 4|28
54, 2H),;<§201(s 6I—I),o]:,‘,39(s 9 H), 51*32 (t,|3 H;
S M5 rriza@:% 2 (W), HEL@ RT (mn) 3. %7* [ 146]
imlar yfelds fof this p were obtalﬁeg when
“Pd2( dba) 3 ®s subgtituted @y Pd(CAc) 2. [(187] Step 3:
Prlepar at i9ig of 3-(r3- terngutyI 1+ (2, 6- @Lget hyl phenv
- IH Pyr azdks 5- 3= 55
5 5 g < g
& & 8 58
& & 3
L 8 K T L
W Y g =~
) N © p2 o) \, / 5
g “ ZT zT L & ZIO b
S = =
&= Im \IZ Im \IZ £ /Z
Hemp |48 | g
O, \ ). \ O Om
T %, T % I"’(IJM T
k)
E-O @ [=2] o
‘UZ (2] N (4]
i

53



yl I am no| pyri di ne-2-carboxylic acid [148] To a
sol ution of ethyl

wO0-20¢5B86@6 T - but yl - 1- (2, 6- di et hyl phenyl ) -1 H pycaaskeo54005794
yl ] am no} pyri di ne- 2-carboxylate (2.10 g, 5.35 nmol) in
a mxture of ethanol (5 m _) and THF (5 nL) was added
['ithium hydroxi de nonohydrate (1.12 ng, 26.8 nmmol) in
water (10 nL), and the m xture was then heated to 400C
for 1 h. The reaction m xture was cooled to rt, the pH

of—the-solution-was adjiusted to 5 by addi-tionof-0.5 N

thydrochlogjc acidf and thg m xturle was cqpcentratfed to
Idrlyness. e crudé m xt urg was redi ssol ved i n netfhanol
Zarnd subj ected to HPLC purcnfl cati gn usi ngma gr adi gnt

ellution from30%tlo 90% acetonitriile in water to
E afifford 1.65 g (8599 of the desired product. 1H NYR

o £300 MHz, <xCDZCIZ) d 10.22g(br, s,|1 H1. @52 (s, |1 H),
Eg.os (dd, & H), 7,86 (dd,@1 H), 7.50 (ddg 1 H), 7. 30
4 (

TABLE 1

dd, 1H), 7.18 (4, 2 H), 2.02(3, 6 H, 1.37 (s 9
)] mZz3Z2T 3 (v HPCCRI (i n.)j-:Z.—56._"[_iI49]
Eqanpl e E1 Preparation oﬁ 4-{r3-tlerf-butyl -1

- (|2, 5- di iyl phenyl ) -1 B pyrazol|-5-y

ari no} - Zgrget hyl t i o) pyrtnibdl ne- 5-car bo C aci g

[ 150] Ste&pEL: Preparati om &f et hy|l

4-ir3-fekd sbutyl - 1- (2, 5- &-get hyl phenyl)
4alfi noV- £ et hyl thi o) py£ii di ne-|5- carb
Ea|dried $H gl tubg was ag :ed
c3-terf-bu§ -1-(2,5-di meh‘;hyl phenyll )-1
QH{pyr azoks & ani ne [( 106 n§,20. 44 nnol ),
&t He sane Er@mer ag interwedi ate H ethy

pyrazgl - 5-v
ate[ 131] To

hesi zgd in
chl or 9- 2-

pyrazol-5-yl]amEno§5-ﬂuor’®|$tmic:acid

2-{[3-tert-butyl-1 -(2-ﬁ%oxy-5-ﬁquhylp@nyl)

= ol o
-f.:‘t 5 £
A T E
=K 3S
2% a3
5 & 5
- B -
™, )
5 5
(oY) [aV]
L 1R
T I I
— (@] b O — (@)
=
\ \
o Z/ Om \2/ O“’ Z/ © 5«’
_g ‘ZILIJ ZI(I_) ZT
g Im /Z = :|:m /Z
0 Z
w ~ _/ I >~_7
O S \Z/ O Z
o \ r O ) ) \
I -~ T
Om Im I I %
T T
2
Q.o o~
™ [+
%Z ™ ® ]
>
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TABLE 1

(et hyl t hi o) pyri m di ne-5-carboxylate (101 ng, O0.44
mol ), Pd2(dba)3 (20 ng, 0.022 mol ), BINAP (27 ny,
wO0.2005H8a561 ), and Cs2CC3 (199 ny, 0.61 mmol). Poe/uSk@skos794

was degassed followed by addition of toluene (2 ni),
and the m xture was then heated to 1100C for 20 h. The

m xture was cooled to rt,
| plug using ethyl
and subjected to HPLC purlflcatlon using a

ge
to

nr

dryness,

nrh f=Yal & al ||'l'| on

acetate as e

rom-459%1+tg 909%

| uent, concentra

«:_tc

124 (dd, 2 H),

afford 81 ng (1
00 Mz, = CD2CI 2)
7

H, 2.64 (s, 3

2% of the desi

_n

1 H
6.

d 10. 235 (s,
16 (s, 4 H),
2.38 (s, 3t

M,
i

red progduct. 1H

8. 7204 s,

B H,
04 (s

78 (s, 4.7

2 3

34 (s, 9 H) 1.1
LC RT (& n) 4.6(
{r3-terdé> butyl -
/ V- PVr azol - 5-va

b8 (t,

~

D.

3 H;. ES
[152]o Step 2:
a@% et hyl
i no| - 2- (rrethyl

- (2, 5-

M5 m z 440.2 (|

Prepargtion of
henv o
th i o) pyrim

Wg
Py

acetonltpl 'e in w

{[3-texf-butyl -
pyrazol=%-yl ] ami
et hyl t & §) pyrim
ol ) i ngagm xtur
) was Ed&ed [t
6 mml £ &n wate
at ed tQ gOOCfo
oled t@ Lt, the
addi t Sog of 0.
xture wa& conce
S red|SS | ved i
r|f|caE+6n usin

pyraz GI‘S

2-{[3-tert-

Te-5- Carooxyll L

acT {1531 To
| - (2, 5:di met hyl
no} - 2- g

di ne- 5>car boxyl
of et_—hagml (0.
i um hydroxi de 1
(1 Zand th
1 h. di#® react
pH of h}a sol ut
b N hy cg:hl orid
trat edf 1 dryne
et hermﬁ“ and
j a graﬂ@nt el |
At er tojﬁford @

a)

”

2-{[3-te

a SOt ULI OTTof

phenyl )(;,L 1

b

>
ate (7£3§g, 0.16¢

cl

5 nl) an& THE (0.
onohydiZae (68 fry

e mxt@Eg was th
ion m =&&@re was
= .

i on wag 8§dj ust e
aci d, £a8d the
ss. The ﬁrude m
qubj ect 842t 0 HPL(

tion fiof 30% t
6 mg ( of

Lo

o.{[3-tert-b

Structure
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TABLE 1

the desired product.

(

s, 1 H, 865 (s,

wol2pos@sesd6 (s, 1 H),

(

RT (mn) 3.94.
3-(r3-teff-butyl

/

s, 3 H, 1.35 (s,

Y- pyrazol - S-vam noj pyri di ne-

To a solution of

1 H, 7.17 (dd, 2 H),

2.68 (s, 3H), 2.27 (s,

9 H; ESMS nmiz 412.2 (MH);

[ 154] Exanple 12 Preparation of
-1- (2, 6-di net hyl phenyl )-4-fluoro-1
- carboxylic acid[ 155]

1

1H NWMR (300 MHz, CD2Cl2) d 10.50
7.12 (s,
3 HpPCTAISR005/005794

HPLC

3 [ 3-tert-butyl-1.(2 6-dirnethylphenyl}.1
s pyrazol (p-yl ] am ho} pyri djne-2- cgrboxylic acid
2 Bxanpl e #0, 50 mg| 0.14 ngol) in QH3CN (1 ML) ws
=added [(1m(chl or ongt hyl ) - 4% )
flluoro-1, 4-di azoni abi cycl o[ 2. 2. 2] odt ane
E bils(tetrafl uoroborate)] (SELECTFLU(R(trr)) (48 ngy, 0f14
o Biol ), ang the mxture wasgstirred|at rtforwl6 h. The
= Rmjlxture was concenirated, &nd the rlesi due WaS
Q sybjected to HPLC purification with a gradient elutilon
fTom10%a 0 90% acptonm tTi@ & T wat[er to aiford—22
(42% of ghe title|conmpoud. 1H NVR (300 Ml z, CD2Cl2)
d|9.18 (g H, 8/04 (d, 81 H), 7.90 (dd, & H), 7.42
(M 1 H2Z28 (m|1H, 13 (m 2 H, 2.8 (s, 6 k),
1.]40 (s, EgmH) ES-MS mz 383.1 (MH); HPLGERT (nin)
3.121 . [E;@] Exarrp e 13 Pepeparati or] of =32
o311 3- fer8~butyl 11 (2, 6- digwgt hyl pheri vO- g- fodlo- 1
EH pyrazoIaCS yl I am no} pyrlgdene 2-cdrboxyligacid [ 1%7]
£Td a sol lﬂzon of £ 9 Z23
23-{[ 3- trtE lgutyl 1- (2, 6- di geEhyl pheryl ) - 1H Byzazol - 51yl
31 gmi no} pw¥ igdi ne- 2- S =
sy i) -~ &
= =< =
cE c E &>
28 2< 2
3> 3 B
9 2 o
2] &, 9,
o = 0 S 3 — 5
o ° N, / o) \z/ > Y 7 o)
g ZT - ZT
2 = =
=] = prd
Z \z’Z@ \Z'Z@ \Z'@
(I% % %
2
%0 [ © o
G = ™ ™ ]
i
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TABLE 1

carboxylic acid (Exanple 10, 50 ng,

0.14 mmol ) in an

acetic acid /dichloronmethane mxture (1 nL of each)
woasosadesd L/ -i odosucci ni m de (31 ng,
solution was stirred at rt for 12 h,
(10 nL) was added. The reaction m xture was basifie>d

to pH 9 using KOH (1.0 Mice cold solution).

0. 14 oL T/USR®S/005794
and then water

The wat er

| ayer was extracted with dichl oronethane (50 ni), and
t he orgam c phase was subsequently washed with

ur at l:‘u bUUI TS

Sd
f:-,_elr@ness.

urlflcat|@n to give the degired pr
cozCl 2) d 9.70 (s,

The crude

NVR (300 Mz,

mat eri al vaas subj lect ed to HPLC |
o duct (51 5% .
Z%Q(s

1

HH—8-—04—(m—3-H)y 1745 (m 1 H) 7?()(m2|—h 7.10
ke 2 H, 2.12 (s. |6 H, 1.50 (s, 9|H. ES MG nlz
® £90. 9 (MH§; HPLC RT (min) g 40. [198] Exanple 14
y Prleparati dh of o
=~ 3-ffr3-terf-butyl-4-|chl oro-l-(2, 6-di et hyl p henv
-1/ 7- pyrasol - 5-vami noj} perl;,dl ne-Z- cgr boxyt T c=aci df 1591
Td a sol ugi on of £
3-{[3-te/2-butyl-1-{(2, 6-di m‘ethyl phenyl )-1 S 5
H-|pyr azol styl]am no} pyri déng- 2- carlboxylic %\@d
(Exarrpleﬁd% 50 ng,| 0.14 nAog) in an acetic Ag d
/ di chl or o&ed hane mi[xt ure (.2l of edch) was sadded
o/ |- chl or o8 ci ni mi de (18 n§,£0. 14 mjol ). The> sol uti on
fngs stirr@Eat rt flor 12 Hg@nd thej water & n )
R addedE Zrhe reagti on m%’t re was |basified o pH 9
2ugi ng K @.0 Mide cold 8@ution)| The wat2g, | ayer
Swes extragted with[dichl ordnet hane (50 ni), @Fd the
orfjgani ¢ phase was <ubseque«ﬁt§y washed wth sEatgurat ed
sqdi um sukfd te, brine, andx&@ncentrated to TS
8 25 s 2
3> 7 =
S & o
2 2, =
Q l o
T /= 5 LL_ 5 5
z =
0 Y7 % y /Y WA
..(E, zT S zT w
= =
n ~ = =
| D | P
g g
T N T
L
g-o = s
SZ < <t g
11}
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dryness.

The crude

mat eri al was subj

ected to HPLC

purification to give the desired product (42 ng, 76%.

wohkoisMsqs800 MHz, CD2Cl2) d 10.45 (s, 1 H), 9. 80T(U5200%/005794
H, 8.04 (d, 1 H, 7.50 (m 1 H, 7.25 (m 2 H, 7.15

(m 2 H, 2.02 (s, 6 H, 1.43 (s, 9 H. ESSMS mz

399.0 (MH+); HPLC RT (min) 3.33. [160] Exanple 15

Preparati on of

2 {[3-(1, 1-di met hyl propyl ) -1-(3- quoro 2- met hoxyphenyl
B2 ~5-va

1 1 r\yr . ._’I n| r\n+| nnm rh:
+[161] To sol utiop
EZ-{[S-(l,%fdinethy propyl)oi (3-flupro-2- netgoxyphenyl
=) {1W pyrazol - 5- yi | ani no} niftotinic fcid, (Ex@npl e 140
synthesized in a nanner simlar to that of Exanple 8
£ 50 ng, 0.13 nmmol ) [n CH3CN (1 nL) was added 1 drop of

o dilmet hyl rmam de| fol | oned by oxalyl chlorige (9 ni,

= 9|13 Mol x3 The mikture wass stirredlat rt fows 1 h,

Q fgllowed by additipn of nethyl aning¢ (16 nL of a 40%
Sy utToOnm T Wat er, [0 25 o) The i Xture was _agal n
stfirred a¢ rt for L h and.concentrajied to dgyness. The
resi due v@s dissolyed in methanol (1 mi), flltered
t hrough ah octyl splid phd?e;extracilon t ub& and
sybj ected®to HPLC purificati®n with|a gradi én§ el ution
frlom 10%3-“9 90% acetonitricb€ in water to af ffod 33 ny

o(70% of @h(ge desired proddgts 1H NVR (300 Md&E CD2Cl 2
£d(8.30 (€ cl H, 8/23 (s,(@ﬁ—b, 7.50 (d, 1 f<
=7.15 7.3 -@h1 3 H| 6.80 &21H, 6. 60 (s,:jE}ﬂ, 3. 77
28, 3 H <% 95 (br|s, 6 H)ég.m (a] 2 H, L8B2 (s, 6
&H)\, O. 85_§t5 3 H.|[ESMs d£426.2 (MH);, §S=
. 5§ o oy
L £ & & o
= o ¥ 3
< = = o,
= “"C{]" c{, o
5 5 5
o NS / e} \ / (@] \Z/ O
..g “TNr N w a
E — — 2
ol prd prd Z
| ED | AP
d J o,
:|:°" T " T

L

Q-O (5] <t L

%z < < <

n
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TABLE 1

HPLC RT (mn) 3.57. [162] By using the conditions

descri bed for Exanple 15 above, and by substituting
woOheosagpasepri ate starting materials, Exanpl es RETABDS/005794

were simlarly prepared and are described in Table 1

bel ow. [ 163] Exanple 16 Preparation of

3-r(3-fel/f-butyl-1 -nethyl

-1t f- pyr azol - 5-yl ) am nol pyri di ne-2-carbo”™: am i de [ 164]

Step 1 Preparatlon of 3-[Y3-fel/t-butyl-1 -nethyl

'J.I'I'pylaLUI'd yllaunu:py..d..u. 2 carbo p'*r'lé—

%65] A mxture of 3ibronopyrddine-2-carbonitrile (150
, 0.98 mgl), 3-feff-butyl-4 -methylf1 Hpyrazgl -
25-lam ne (179 ng, 0.98 mmol ), ®esium caf bonate (638 ny,

o

1196l —BINAP (918 ng 0 16 nmunl) land Pd2(dba) 3
(90 ny, O 10 mmol ) was taken in anhydr us toluene (2
£ll) and hedfed to 80DC for 24fh under |hitrogen g
§Im)sphere @ The reacfion mixtwre was clool ed to &t
dijfl uted with ethyl agetate, filtered and concentrated

urfder reduced pressufe. The Lesiaue S purtfresd Dy
siflica gelwchromat ogf aphy usgng Et OAc/[Hex (1:9:to 1:4,
vijv) as the eluent. [The prodact ras obtai ned as a
ydl | ow 0i | €145 gy, H8Y) . ES%II\/S mz 256.1 (I\/I—I-I-“guHPLC

RT (mn) 203%7. [166] Step ZIPreparatlon of 28
3-r(3-fertSkityl-1 -prethyl =32 2.8
o- IH pyr azdf -&- yl)am nol pyri dgrfe-2 - ¢ r boxami dg § 167]
ETc a sol utfan of 3-[[3-terf: BEyl-1 -nethyl-1 &2
oI—l-pyrazol -5-&1 ) am no pyr|d|n_§g carbon itrile ‘T'g
& 55 5 25
2 s> == 5=

2 =k £

£8 2> Y

= = &

N N

5 5 — &

Structure
N
“N
el
N
N
2l
C
CH,
N
N
e

Example
No
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48
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TABLE 1

(1

00 my, 0.39 nmol)

aqueous solution of KOH (3 M 1 m _ )
woizpisisesseas stirred at 400C for 48 h. The or gRaras2005/005794

sol vent was renoved under reduce -d pressure,

in MOH (1 nL) was added an

, and the

and t he

aqueous |l ayer was acidified to pH1 to 2 with 1IN

aq
ac
re

ueous HC .
etate (3x).
duced pressure,

Af t er

fr
Tak

om 20% t Q 90% acet
ove produgt as an o

of the so

| (6.2 &y, 6%.

Jnltrlle i n wat ef

The m xture was extracted with ethyl
renoval
trie crude residue was subjected to

| vent under

to give the
1H NVR (@00 MHz,

ECDSOD) d 1.85 (s, 9H)| 3.72 (s, 3H), 6.80 (s, dH),
7439-7.42 (m 2H), 8.08-8.11 (m 1H). |ES M5 nXz274.1

e (P+H) HPLC RT (mn) [L.47.[168] Using]|the nethods

» €gscri bed agove for preparatige Exanplies 1-16gand the

?Qmmmnanmuﬂawmﬂﬂesas@HuﬂngWMeHwﬁ

S addi tional compounds pf the invention|were sinilarly
priepared.—TMesSe are r{sted T Tapte IThetow TABCE

1TABLE 1 Etanple LG M

[n1n] 3-{[3:tert-buty

SRT Strugture U
-1- (2qngthylphe

IACnanE [gm+ﬂ+ No
yl)-1

C{IO
H|pyr azol - &yl ] am no} pyri di 18- 2- car boxylic g d
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met hyl nicotinic acid
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o yl]am no}pyri di ne-3-sul fonam de

2-{[3-tert-butyl

-1- (2- met hoxy- 6- net hyl phenyl ) -1

woipyrsasedse 5-yl ] am no} pyri di ne- 3- sul f onam de TABCEUS2005/005794
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with anti-obesity drugs. Anti-obesity drugs include
b-3 agoni sts; CB-1 antagoni sts; neuropeptide Y5
wOonhsistass s; appetite suppressants, such as, f®8CT/US2005/005794
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nybefradil), diuretics (e.g., chlorothiazide,
hydr ochl or ot hi azi de, fl unethi azi de,
woydrspBéasaet hi azi de, bendr of | unet hi azi de,
met hyl chl or ot hi azi de, trichl oronet hi azi de,
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renln inhi bitors, ACE inhibitors (e.g., captopril
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enpl oyed,
treat nent,

the node of adm nistration,
the age and sex of the patient treated,

t he period of

and

woheoswatasse and extent of the condition treate@dCT[us8i0F/005794

The t ot al

anount of the active ingredient to be

adm ni stered may generally range from about 0.0001
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effect by adm nistration to a patient in need thereof
in an appropriately fornul ated pharnaceuti ca
woQnpEasedss on. A pat i

i nvention, is a mammal

ent, for the purpose of thPET/US2005/005794
i ncluding a human, in need of
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[191] In another

i nvention may be tableted wth conventi ona
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t he conpounds of this
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exanpl e,
agents descri bed above,
wohersmaesat i cal
be in the formof oil-in-water emnul sions.
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conpositions of this inventi onPOBAUS200S005794
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[ 196] The conpounds of this invention may al so be
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di spersing or wetting agents and suspendi ng agents,

di spersing or wetting agents which may be a naturally
woeewvoseasg phosphati de, a condensati on product POT/UBR005/005794

al kyl ene oxide with a fatty acid, a condensation
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conti nuous or discontinuous infusion of the conmpounds

of the present

i nvention in controll ed anounts.
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[ 204] The conpounds descri bed herein may be

adm ni stered as the sol e pharnmaceuti cal

agent or

in

woanisiosedsson with one o r nore ot her phar maceuPCTalS2005/005794
agents where the conbi nati on causes no unacceptabl e

adverse effects.

For exanpl e,

the conpounds of this
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be made to this invention wthout departing fromthe

spirit or scope of the invention as it
wben@ins6658i ol ogi cal

Eval uation [ 208]

i nvention may be better understood,
exanpl es are set forth. These exanples are for the

pur pose of

illustration only,

is set forth

I n order PhatUSRIVED05794
the foll ow ng

and are not to be

construed as limting the scope of the invention in

any nanner.

nearnnr nt nd
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Al l

hy

rafaoaranca i n thair
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publ i cati ons nentioned herein are

[ 2001
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nmonstration of the activity of the
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tro, ex vivo, and in vivo assays t
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te the efficacy
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a pharmaceuti call| agent for the tr
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IUPAC name
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ates agdsi ncubatdd for £ & days.
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m

carboxylic ac
carboxylic ac

3-{[3-tert-butyl-1-(2-methoxy-
pyrazol-5-yllamino}-5-(trifluor

3-{[3-(4-fluorophenyl)-1-(2-
pyrazol-5-ylJamino}-6-met

The cel |l 5
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| | war e
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3-[(3-tert-butyl-1-methyl-1H-pyraz
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TABLE 1

medi a (RPM 1640,
Penicillin/ Streptonycin,

10% Fet al

Bovi ne Serum 100 ng/nL
0.5 nmM sodi um pyruvat e,

10 mM

woBRESsca@nd 50 mM bet a- ner capt oet hanol ) adj ust edTUS285/005794

nM gl ucose.

After the two-day treatnent,

the cells

were washed wi th Krebs- R nger-Bi carbonat e- HEPES ( KRBH)

contai ning 3 nM gl ucose.
for 30 mn in the sane buffer.

The cells were

The cells were then i ncubat ed

i ncubated for an additional 2 h in the presence of the

desired concentr: The
+, qupernatgnts wer¢ harvested. [211] To dgternm ne {he
T gnount o insulin secretéd, the|supernagants were¢
= i xed wi Bh anti-insulin%antibody and a ®racer anmpunt
af 125 I -insulinlin phosphate buffered saline
£ gont ai ning 0.5% bovine serum al pum n. Protein A ¢oated
w E9PA (scigtillation proxigrity asgay) beags wer e agded.
= Elhe plates were incubatedl for 5{20 h and counted|on a
Q dcintillation cofinter to measurg insulin |evels.
ActTvity—for—compounds—at—a—grvemn CToncentTatT o yas
axpr esséld,_as a f ¢l d-st i?'gn%r ation]of i nsEﬁ i.n secrelion
rlel ati ves&o contfols. I&asulin Sgcretiorfrom Di spersed
Rat |IsleaECells [212] I@@I in secreti o@ gf di spefsed
riat i sl @5 medi ated by ‘@ ‘dgunber [of conjognds of {he
dr esent § Bventi on was n@@ured a s fol I0®s. |slels of
o Uangerhans, isol ated frpd mle $pragues Bawl ey rats
E (1200- 25@ §), were digestell using col | agef§ase. The
c di spersédEisliet ¢ells pie treated witf Erypsin,
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in nmedia with or without conpounds of this invention.
The nmedi a was aspirated, and the cellswere
wonessiogedsbat ed wit h Krebs- Ri nger - HEPES buf f er PCT/US2005/005794
contai ning 3 mM glucose for 30 mnutes at 37C. The
pre-incubation buffer was renoved, and the cells were
i ncubated at 37C with Krebs- Ri nger-HEPES buffer
contai ning the appropriate glucose concentration
(e.g., 8 M) with or wi thout conpounds for an

tconcentratiygpn of GLR-1 or forgkolin wag al so ingluded.
A portion of the sugernatant swas renoved and it
S nsul i n comtent was |measur ed y SPA. The resultsfwere
exioressed as "fold qgver control™ (FOCO)| [213] In this
e assay an increase gf insulin secretiofn fromdi spersed
w Edt islet gells was|defined g an incre¢ase of atgl east
<%.ﬁ.4-fol d. Fh vivo Ad4say Effect of Conppunds on o
A Intraperitoneal dugose Tolerance in Rats [214] The in
x}:jvo activities of yhe conpounds of ThfS Tnventipn
r

en adm ni.stered vila oral gﬁvage wer e | exan negd N
ts. Ratu*sﬁ ast ed oyer ni ght W e gi ven|an oralTd®se of

TABLE 1

vehicle com@rol or g¢ompound.2Ehree houts Iater>~@asal
bllood gl @gdse was nmgasured, %I‘.ﬁj the rais were gizven 2
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TABLE 1

[ 215] Cardi ovascul ar paraneters (e.qg.,

h

eart rate and

bl ood pressure) are also evaluated. SHR rats are

wonedsiogeadesed once daily with vehicle or test eomused005794
for 2 weeks.

Bl ood pr

essure and heart

rate are

determined using a tail-cuff nethod as described by

G

2000) .

noni tored as descrlbed by Shen,
[

E

et al.,
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p Th
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H( 4
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bl ood pressure and heart

Hypertens. 13:

et al.,
=-1443 ]gge) Mot hg

370- 375,
rate are

(J. Pharnmacol
d for

e Levels [216] hApg
n Laboratories, Bar
ye or tail vein) ar
nt nean serumtrigl

Al mce
Har bor
d grouped

yceride

VE)

a
I

mig]

[k

LC-MS RT
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TABLE 1

Level s [218]
are bl ed,
woesds/seaspound for 4 weeks,
is anal yzed for total
triglycerides,
System (CX4) (Beckman Coul ter
Li poprotein subclass analysis is perfornmed by NWR
spectroscopy as described by diver,

I n anot her

chol esterol,

Ful

in vivo assay,
then orally dosed once daily with vehicle or
and then bl ed agai RCTSS2MEW005794
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TABLE 1

We claim 1. A heteroarylam nopyrazol e derivatives of
Formula (1) (1) wherein is a substituted heterocyclic

wanesgeaseri ng radi cal selected fromR is H oPCTMS2005/005794

C6)al kyl; RL is H (Cl-C6)al kyl optionally substituted
wi th phenyl, said phenyl being optionally substituted
with halo, or [tri(Cl-C4)alkyl]stlyl, (C3-C6)alkenyl,
(C3-C6) al kynyl, (C3-C6)cycl oal kyl optionally
substituted with up to two substituents selected from

t+he—gFoup—eohststing—ef—{Cr &)aJ—k-)g]I——GEs—and—haJ—@—
+{Qr C 3) hal oal kyl, [or phenyl optionally substituted
nifth up to two sulpstituents selected fromthe group

d
nsisting of hal¢, (Cr C6)al kyl, (ICr C6)al koxy, (C
fal kylthio, (Cr [C)haloal kyl, (CriC 3)hal oal koxy, an

LC-MS RT

ano,

i |

IUPAC name
2-{[3-tert-butyl-4-fluoro-1-(2-methoxy-6-
methylphenyl)-1H-pyrazol-5-ylJamino}-6~

methylnicotinic acid
6-methoxy-3-{[1-(2-methoxy-6-methylphenyl)-4-(6
methoxypyridin-3-yl)-3-methyl-1H-pyrazol-5-
yllamino}pyridine-2-carboxylic acid
3-{[4-(4-fluorophenyl)-1-(2-methoxy-6-
methylphenyl)-3-methyl-1H-pyrazol-5-ylJamino}-6-
methoxypyridine-2-carboxylic acid

OH
O~cH,
OH

Structure
H,C CH,
F’
.
N
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TABLE 1

R2 is H halo, (O C6)al kyl, pyridyl optionally
substituted with up to two substituents selected from

woheosgseasp consi sting of (Cr C6)al koxy, PCT/US2005/005794

(C1- C6) al kyl t hi o, halo, and (Cl-C6)al kyl, phenyl
optionally substituted with up to two substituents

sel ected fromthe group consisting of (Cl-C6)alkyl,

(Cr Co6)al koxy, (Cl-C6)alkylthio, cyano and

hal o, pyrimdyl, thienyl optionally substituted with up

to—two-—substituent select

T (Cr C6)al kyl, (g-C 6)al koxy, (Crf C6)alkylthio,

:Ec ano and hal o, behzothi enyl, optionally substituted

ZwWth up to two subptituents selected fromthe group
consisting of (Cl-C6H)alkyl, (C1-C6JalkOXy, (C1-

k= @)alkylthio, cyanp and halo, or furyl optionally

n sSjubstituted with up to two substituents selected from

Eghe group consistihg of (Cl-Cs)alky],

a ([Cl-CeJal kOXxy, (C1- C6) al kylthio cyjano and halo; R3 is
( Co)al KyT, (C3-[C6) cychoal Ky, (2-C3) nalcea%’l. Ryt—or
phenyl @pti onal |y substlt_ut ed with up to foﬁrb
substltt_gsgts sel ec} ed fr%n\lgt he groulp %§
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TABLE 1

consi sting of (CrCral kyl

one (C 1-&4) al koxy,

WO/ g eosy

cyano;

wi th one (Cl-C4)al koxy,

RA is (Ci

C6) al kyl t hi o,
hal o;

substituted w

hal o,

- C Jal kyl

or

optionally substituted with
(Cr C3) hal oal kyl,
(C1-C3) 11 al Cal kOxy,

(Cr

(Cr CeJal kyl t hi ®CTAISA005/005794

(Cr
(Cr CMhal oal koxy, or
3; X is CO2R7, CONR5R6, or

optionally substituted
(Cr Co) al koxy,
(Cr C3) hal oal kyl
n=20, 1, 2,

ubstituted

S2NH2; R5 is H, (Cl-C6)al kyl, phenyl optionally
it h hal I ! . L
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TABLE 1

t he phenyl ring wth halo; R6 is H or (Cl-C6)alkyl;
orR5 and R6, taken together with N atomto which they

wanersasta@ched, may form a piperidine, norphol i RET/US2005/005794

t hi onor phol i ne, or piperazine ring said piperazine
optionally substituted on Nwith (C C3)alkyl; R7 is
H, (Cl-Cb)al kyl, benzyl optionally substituted on the
aryl ring with up to two substituents selected from
the group consisting of halo, (C C6)al kyl, (Cr

al leasinys (Cr O\ hal Al Lol (C1 C2VNhAal Aaal leavyy a
Jf Al r\U/\)’, \ A\ A 2L A ZLELAY AL ANASG s S/ ALRASLEA A LN AR =AY Ar1 X
%O C6) al kyl t hi o; phenyl optionallly substituted wth
p[to two substituents selected friomthe group
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(C Co)al kyl, halo, (C C6)al koxy, (G C 3)hal oal kyl,
(C1-C3) Il al Cal kOXxy, and (Ci1-C6)al kylthio; and
wohersmaesat i cal |y acceptabl e salts thereof; preeraseos 005794
that the conpound of Fornmula (1) is not2. The conpound
of claiml1l, wherein is a substituted heterocyclic
aromatic ring radical selected fromRis H or (CC
6)al kyl; RLis H (C C6)al kyl optionally substituted
wi th phenyl, said phenyl being optionally substituted

TABLE 1

with halo or [fri (‘1-("A)aLI(yI]QiI\J/I’.(("Q_("G)a_l_k_enyh
+(CB- Co) al kynyl, (CB-Co6)cycl oal kyl [optionally
Bupstituted with up to two substitjuents sel ected |from
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TABLE 1

group consisting of (Cl-C3)alkyl,

C3) hal oal kyl ,

or

phenyl

opti onal |

CF3, and halo, (Cr
y substituted with up

woaotswseaabst i t uents sel ected fromthe group ceasiUsSR08ms794

of hal o,

(CrC 6)al kyl,

(G pCaJdhal oal kyl ,

H, hal o,

(C, -C6)al kyl,

(C1-CeJal k
(Cr C3) hal oal ko

pyridyl op

OXy, (CrCral kyl t hi o,
Xy, and cyano; R2 is
tionally substituted

with up to two substituents selected fromthe group

consisting of (Cr C6)al koxy,

(CrC 6)al kyl thio,

hal o,
|y substituted with

+Upl to two substituents sel ected f[romthe group
Tronsisting of (Cr |C6)al kyl, (Cr @6)al koxy,
- C6) al kyl t hi o, |cyano and hal o,| pyri m dyl, thienyl
| itluted with up td two substituents
F-selected fromthe |[group consisting of (G C6)alkyl,
C6) al koxy, (Cr| C6)al kylthio, |cyano and hal o,
E@ zot hi enyl, optijonally substityted with up to two
Q supstituents seledted fromthe grloup consisting of
(Llé CH) ausyl T (CI=[Coat kgxy, (C—pCral kyl t hi o, cyano
and hal o,N -
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or furyl optionally substituted with up to two
substituents selected fromthe group consisting of (C

waad@aloggdse ( Cl- C6) al koxy, (Cr C6)al kyl t hi o, cyRQD/US2@®S/005794
hal o; R3 is (d-C bJal kyl, (C3-C6)cycloal kyl

[169] C2asGRphabrem! Wrbudefmdie Botihe@péibwnal | y substitut ed
Wth up to four substituents selected fromthe group

[1703 on&hestintngiucifig é1€mehtd af tkey bresgit inoasmibIh yr teelprsferrédiéralsbdinh dnli(s)

ther%eth§ %cl%“&a’l“%rg(‘cg‘s ”gﬁ Gﬁalg( g’]e |r% r? %?Mllleft ﬂfgleg are one or more of

the @%ﬁﬁs “Fme tﬁ@%“@wnr@ey,ailm@wd'r@p@n% aving’ aé%f@ﬂqiqdd@ b%l'nO\'/Pft'Y? and
mea@Ngat (Hele 1dyied Kd(fivnal Elemedd otleKBXY ihe (iSed Slohalikyl t hi o,

(Cr C3) hal oal kyl,
[171] The term “subject” as used herein includes mammals (e.g., humans and animals).
[172] The term “treatment” includes any process, action, application, therapy, or the like,
wherein a subject, including a human being, is provided medical aid with the object of improving
the subject’s condition, directly or indirectly, or slowing the progression of a condition or disorder in

the subject.

[173] The term “combination therapy” or “co-therapy” means the administration of two or more
therapeutic agents to treat a diabetic condition and/or disorder. Such administration encompasses
co-administration of two or more therapeutic agents in a substantially simultaneous manner, such
as in a single capsule having a fixed ratio of active ingredients or in multiple, separate capsules for
each inhibitor agent. In addition, such administration encompasses use of each type of

therapeutic agent in a sequential manner.

[174] The phrase “therapeutically effective” means the amount of each agent administered that
will achieve the goal of improvement in a diabetic condition or disorder severity, while avoiding or
minimizing adverse side effects associated with the given therapeutic treatment.

[175] The term “pharmaceutically acceptable” means that the subject item is appropriate for use

in a pharmaceutical product.

[176] The compounds of the present invention may be employed in the treatment of diabetes,
including both type 1 and type 2 diabetes (non-insulin dependent diabetes mellitﬁs). Such
freatment may also delay the onset of diabetes and diabetic complications. The compounds may
be used to prevent subjects with impaired glucose tolerance from proceeding to develop type 2
diabetes. Other diseases and conditions that may be treated or prevented using compounds of
the invention in methods of the invention include: Maturity-Onset Diabetes of the Young (MODY)
(Herman, et al., Diabetes 43:40, 1994); Latent Autoimmune Diabetes Adult (LADA) (Zimmet, et al.,
Diabetes Med. 11:299, 1994); impaired glucose tolerance (IGT) (Expert Committee on
Classification of Diabetes Mellitus, Diabetes Care 22 (Supp. 1):85, 1999); impaired fasting glucose
(IFG) (Charles, et al., Diabetes 40:796, 1991); gestational diabetes (Metzger, Diabetes, 40:197,
1991); and metabolic syndrome X.

[177] The compounds of the present invention may also be effective in such disorders as
obesity, and in the treatment of atherosclerotic disease, hyperlipidemia, hypercholesteremia, low
HDL levels, hypertension, cardiovascular disease (inciuding atherosclerosis, coronary heart
disease, coronary artery disease, and hypertension), cerebrovascular disease and peripheral

vessel disease.
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atherosclerotic plaques, inflammatory response, carcinogenesis, hyperplasia, adipocyte gene
expression, adipocyte differentiation, reduction in the pancreatic beta-cell mass, insulin secretion,
tissue sensitivity to insulin, liposarcoma cell growth, polycystic ovarian disease, chronic
anovulation, hyperandrogenism, progesterone production, steroidogenesis, redox potential and
oxidative stress in cells, nitric oxide synthase (NOS) production, increased gamma glutamyl

transpeptidase, catalase, plasma triglycerides, HDL, and LDL cholesterol levels, and the like.

[179] Compounds of the invention may also be used in methods of the invention to treat
secondary causes of diabetes (Expert Commitiee on Classification of Diabetes Mellitus, Diabetes
Care 22 (Supp. 1):S5, 1999). Such secondary causes include glucocorticoid excess, growth
hormone excess, pheochromocytoma, and drug-induced diabetes. Drugs that may induce
diabetes include, but are not limited to, pyriminil, nicotinic acid, glucocorticoids, phenytoin, thyroid

hormone, B-adrenergic agents, o-interferon and drugs used to treat HIV infection.

[180] The compounds of the present invention may be used alone or in combination with
additional therapies and/or compounds known to those skilled in the art in the treatment of
diabetes and related disorders. Alternatively, the methods and compounds described herein may

be used, partially or completely, in combination therapy.

[181] The compounds of the invention may also be administered in combination with other
known therapies for the freatment of diabetes, including PPAR agonists, sulfonylurea drugs, non-
sulfonylurea secretagogues, a-glucosidase inhibitors, insulin sensitizers, insulin secretagogues,
hepatic glucose output lowering compounds, insulin and anti-obesity drugs. Such therapies may
be administered prior to, concurrently with or following administration of the compounds of the
invention. Insulin includes both long and short acting forms and formulations of insulin. PPAR
agonist may include agonists of any of the PPAR subunits or combinations thereof. For example,
PPAR agonist may include agonists of PPAR-o, PPAR-y, PPAR-8 or any combination of two or
three of the subunits of PPAR. PPAR agonists include, for example, rosiglitazone, troglitazone,
and pioglitazone. Sulfonylurea drugs include, for example, glyburide, glimepiride, chlorpropamide,
tolbutamide, and glipizide. o-glucosidase inhibitors that may be useful in treating diabetes when
administered with a compound of the invention include acarbose, miglitol, and voglibose. Insulin
sensitizers that may be useful in treating diabetes include PPAR-y agonists such as the glitazones
(e.g., troglitazone, pioglitazone, englitazone, MCC-555, rosiglitazone, and the like); biguanides
such as metformin and phenformin; protein tyrosine phosphatase-1B (PTP-1B) inhibitors;

dipeptidyl peptidase IV (DPP-IV) inhibitors; and thiazolidinediones and non-thiazolidinediones.
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secretin, nateglinide, meglitinide, repaglinide, glibenclamide, glimepiride, chlorpropamide, glipizide.
GLP-1 includes derivatives of GLP-1 with longer half-lives than native GLP-1, such as, for
example, fatty-acid derivatized GLP-1 and exendin. In one embodiment of the invention,
compounds of the invention are used in combination with insulin secretagogues to increase the

sensitivity of pancreatic B-cells to the insulin secretagogue.

[182] Compounds of the invention may also be used in methods of the invention in combination
with anti-obesity drugs. Anti-obesity drugs include B-3 agonists; CB-1 antagonists; neuropeptide
Y5 inhibitors; appetite suppressants, such as, for example, sibutramine (Meridia); and lipase

inhibitors, such as, for example, orlistat (Xenical).

[183] Compounds of the invention may also be used in methods of the invention in combination
with drugs commonly used to treat lipid disorders in diabetic patients. Such drugs include, but are
not limited to, HMG-CoA reductase inhibitors, nicotinic acid, lipid lowering drugs (e.g., stanol
esters, sterol glycosides such as tiqueside, and azetidinones such as ezetimibe), ACAT inhibitors
(such as avasimibe), bile acid sequestrants, bile acid reuptake inhibitors, microsomal triglyceride
transport inhibitors, and fibric acid derivatives. HMG-CoA reductase inhibitors include, for example,
lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rivastatin, itavastatin, cerivastatin, and
ZD-4522. Fibric acid derivatives include, for example, clofibrate, fenofibrate, bezafibrate,
ciprofibrate, beclofibrate, etofibrate, and gemfibrozil. Sequestrants include, for example,
cholestyramine, colestipol, and dialkylaminoalky! derivatives of a cross-linked dextran.

[184] Compounds of the invention may also be used in combination with anti-hypertensive
drugs, such as, for example, B-blockers and ACE inhibitors. Examples of additional anti-
hypertensive agents for use in combination with the compounds of the present invention include
calcium channel blockers (L-type and T-type; e.g., diltiazem, verapamil, nifedipine, amlodipine and
myb efradil), diuretics (e.g., chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide,
bendroflumethiazide, methylchlorothiazide, trichloromethiazide, polythiazide, benzthiazide,
ethacrynic acid tricrynafen, chlorthalidone, furosemide, musolimine, bumetanide, triamtrenene,
amiloride, spironolactone), renin inhibitors, ACE inhibitors (e.g., captopril, zofenopril, fosinopril,
enalapril, ceranopril, cilazopril, delapril, pentopril, quinapril, ramipril, lisinopril), AT-1 receptor
antagonists (e. g., losartan, irbesartan, valsartan), ET receptor antagonists (e.g., sitaxsentan,
atrsentan, neutral endopeptidase (NEP) inhibitors, vasopepsidase inhibitors {(dual NEP-ACE

inhibitors) (e.g., omapatrilat and gemopatrilat), and nitrates.

[185] Such co-therapies may be administered in any combination of two or more drugs (e.g., a

compound of the invention in combination with an insulin sensitizer and an anti-obesity drug).
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treated, and the nature and extent of the condition treated.

[187] The total amount of the active ingredient to be administered may generally range from
about 0.0001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to about 200
mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to about 1500 mg of
active ingredient, and may be administered one or more times per day. The daily dosage for
administration by injection, including intravenous, intramuscular, subcutaneous, and parenteral
injections, and use of infusion techniques may be from about 0.01 to about 200 mg/kg. The daily
rectal dosage regimen may be from 0.01 to 200 mg/kg of total body weight. The transdermal
concentration may be that required to maintain a daily dose of from 0.01 to 200 mg/kg.

[188] Of course, the specific initial and continuing dosage regimen for each patient will vary
according to the nature and severity of the condition as determined by the attending diagnostician,
the activity of the specific compound employed, the age of the patient, the diet of the patient, time
of administration, route of administration, rate of excretion of the drug, drug combinations, and the
like. The desired mode of treatment and number of doses of a compound of the present invention
may be ascertained by those skilled in the art using conventional treatment tests.

[189] The compounds of this invention may be utilized to achieve the desired pharmacological
effect by administration to a patient in need thereof in an appropriately formulated pharmaceutical
composition. A patient, for the purpose of this invention, is a mammal, including a human, in need
of treatment for a particular condition or disease. Therefore, the present invention includes
pharmaceutical compositions which are comprised of a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound. A pharmaceutically acceptable carrier is any
carrier which is relatively non-toxic and innocuous to a patient at concentrations consistent with
effective activity of the active ingredient so that any side effects ascribable to the carrier do not
vitiate the beneficial effects of the active ingredient. A therapeutically effective amount of a
compound is that amount which produces a result or exerts an influence on the particular condition
being treated. The compounds described herein may be administered with a pharmaceutically-
acceptable carrier using any effective conventional dosage unit forms, including, for example,

immediate and timed release preparations, orally, parenterally, topically, or the like.
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manm%t@ré of pharmaceutical compositions. The solid unit dosage forms may be a capsule
which can be of the ordinary hard- or soft-shelled gelatin type containing, for example, surfactants,

lubricants, and inert fillers such as lactose, sucrose, calcium phosphate, and corn starch.

[191] Inanother embodiment, the compounds of this invention may be tableted with
conventional tablet bases such as lactose, sucrose, and cornstarch in combination with binders
such as acacia, cornstarch, or gelatin; disintegrating agents intended to assist the break-up and
dissolution of the tablet following administration such as potato starch, alginic acid, corn starch,
and guar gum; lubricants intended to improve the flow of tablet granulation and to prevent the
adhesion of tablet material to the surfaces of the tablet dies and punches, for example, talc, stearic
acid, or magnesium, calcium or zinc stearate; dyes; coloring agents; and flavoring agents intended
to enhance the aesthetic qualities of the tablets and make them more acceptable to the patient.
Suitable excipients for use in oral liquid dosage forms include diluents such as water and alcohols,
for example, ethanol, benzyl alcohol, and polyethylene alcohols, either with or without the addition
of a pharmaceutically acceptable surfactant, suspending agent, or emulsifying agent. Various
other materials may be present as coatings or to otherwise modify the physical form of the dosage

unit. For instance tablets, pills or capsules may be coated with shellac, sugar or both.

[192] Dispersible powders and granules are suitable for the preparation of an aqueous
suspension. They provide the active ingredient in admixture with a dispersing or wetting agent, a
suspending agent, and one or more preservatives. Suitable dispersing or wetting agents and
suspending agents are exemplified by those already mentioned above. Additional excipients, for
example, those sweetening, flavoring and coloring agents described above, may also be present.

[193] The pharmaceutical compositions of this invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil such as liquid paraffin or a mixture of vegetable
oils. Suitable emulsifying agents may be (1) naturally occurring gums such as gum acacia and
gum tragacanth, (2) naturally occurring phosphatides such as soy bean and lecithin, (3) esters or
partial esters derived from fatty acids and hexitol anhydrides, for example, sorbitan monooleate,
and (4) condensation products of said partial esters with ethylene oxide, for example,
polyoxyethylene sorbitan monooleate. The emuisions may also contain sweetening and flavoring

agents.

[194] Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil
such as, for exarmple, arachis oil, olive oil, sesame oil, or coconut oil; or in a mineral oil such as
liquid paraffin. The oily suspensions may contain a thickening agent such as, for example,
beeswax, hard paraffin, or cetyl alcohol. The suspensions may also contain one or more
preservatives, for example, ethyl or n-propyl p-hydroxybenzoate; one or more coloring agents; one
or more flavoring agents; and one or more sweetening agents such as sucrose or saccharin.
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sterile liquid or mixture of liquids such as water, saline, aqueous dexirose and related sugar
solutions; an alcohol; glycols; glycerol ketals; ethers; an oil; a fatty acid; a fatty acid ester or
glyceride; or an acetylated fatty acid glyceride with or without the addition of a pharmaceutically
acceptable surfactant; suspending agent; or emulsifying agent and other pharmaceutical

adjuvants.

[197] The parenteral compositions of this invention may typically contain from about 0.5% to
about 25% by weight of the active ingredient in solution. Preservatives and buffers may also be
used advantageously. In order o minimize or eliminate irritation at the site of injection, such
compositions may contain a non-ionic surfactant having a hydrophile-lipophile balance (HLB) of
from about 12 to about 17. The quantity of surfactant in such formulation ranges from about 5% to
about 15% by weight. The surfactant can be a single component having the above HLB or can be

a mixture of two or more components having the desired HLB.

[198] The pharmaceutical compositions may be in the form of sterile injectable aqueous
suspensions. Such suspensions may be formulated according to known methods using suitable
dispersing or wetting agents and suspending agents, dispersing or wetting agents which may be a
naturally occurring phosphatide, a condensation product of an alkylene oxide with a fatty acid, a
condensation product of ethylene oxide with a long chain aliphatic alcohol, a condensation product
of ethylene oxide with a partial ester derived form a fatty acid and a hexitol, or a condensation
product of an ethylene oxide with a partial ester derived from a fatty acid and a hexitol anhydride.

[199] The sterile injectable preparation may also be a sterile injectable solution or suspension in
a non-toxic parenterally acceptable diluent or solvent. Diluents and solvents that may be
employed are, for example, water, Ringer’s solution, and isotonic sodium chloride solution. In
addition, sterile fixed olls are conventionally employed as solvents or suspending media. For this
purpose, any bland, fixed oil may be employed including synthetic mono or diglycerides. In

addition, fatty acids such as oleic acid may be used in the preparation of injectables.

[200] A composition of the invention may also be administered in the form of suppositories for
rectal administration of the drug. These compositions may be prepared by mixing the drug (e.g.,
compound) with a suitable non-irritation excipient which is solid at ordinary temperatures but liquid
at the rectal temperature and will therefore melt in the rectum to release the drug. Such material

are, for example, cocoa butter and polyethylene glycol.
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patient via a mechanical delivery device. The construction and use of mechanical delivery devices
for the delivery of pharmaceutical agents is well known in the art. For example, direct techniques
for administering a drug directly to the brain usually involve placement of a drug delivery catheter
into the patient’s ventricular system to bypass the blood-brain barrier. One such implantable
delivery system, used for the transport of agents to specific anatomical regions of the body, is
described in U.S. Patent No. 5,011,472, incorporated herein by reference.

[203] The compositions of the invention may also contain other conventional pharmaceutically
acceptable compounding ingredients, generally referred to as carriers or diluents, as necessary or
desired. Any of the compositions of this invention may be preserved by the addition of an
antioxidant such as ascorbic acid or by other suitable preservatives. Conventional procedures for

preparing such compositions in appropriate dosage forms can be utilized.

[204] The compounds described herein may be administered as the sole pharmaceutical agent
or in combination with one or more other pharmaceutical agents where the combination causes no
unacceptable adverse effects. For example, the compounds of this invention can be combined
with known anti-obesity, or with known antidiabetic or other indication agents, and the like, as well

as with admixtures and combinations thereof.

[205] The compounds described herein may also be utilized, in free base form or in
compositions, in research and diagnostics, or as analytical reference standards, and the like.
Therefore, the present invention includes compositions which are comprised of an inert carrier and
an effective amount of a compound identified by the methods described herein, or a salt or ester
thereof. An inert carrier is any material which does not interact with the compound to be carried
and which lends support, means of conveyance, bulk, traceable material, and the like to the
compound to be carried. An effective amount of compound is that amount which produces a result

or exerts an influence on the particular procedure being performed.

[206] Formulations suitable for subcutaneous, intravenous, intramuscular, and the like; suitable
pharmaceutical carriers; and techniques for formulation and administration may be prepared by
any of the methods well known in the art (see, e.g., Remington's Pharmaceutical Sciences, Mack
Publishing Co., Easton, Pa., 20" edition, 2000).
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Biological Evaluation

[208] In order that this invention may be better understood, the following examples are set forth.
These examples are for the purpose of illustration only, and are not to be construed as limiting the
scope of the invention in any manner. All publications mentioned herein are incorporated by

reference in their entirety.

[209] Demonstration of the activity of the compounds of the present invention may be
accomplished through in vitro, ex vivo, and in vivo assays that are well known in the art. For
example, to demonstrate the efficacy of a pharmaceutical agent for the treatment of diabetes and
related disorders such as Syndrome X, impaired glucose tolerance, impaired fasting glucose, and

hyperinsulinemia, the following assays may be used.

In vitro Assay

Insulin Secretion from INS-1 Cells

[210] INS-1 cells were isolated from X-ray induced rat insulinoma (Asfari, et al., Endocrinology
130:167, 1992). INS-1 cells were seeded at 30,000 cells per well in Biocoat Collagen1 Cellware
96-well plates and incubated for 4-5 days. The cells were then treated for 2 days with complete
media (RPMI 1640, 10% Fetal Bovine Serum, 100 pg/mL. Penicillin/Streptomycin, 0.5 mM sodium
pyruvate, 10 mM HEPES, and 50 pM beta-mercaptoethanol) adjusted to 3 mM glucose. After the
two-day treatment, the cells were washed with Krebs-Ringer-Bicarbonate-HEPES (KRBH)
containing 3 mM glucose. The cells were then incubated for 30 min in the same buffer. The cells
were incubated for an additional 2 h in the presence of the desired concentration of glucose and
compounds. The supernatants were harvested.

[211] To determine the amount of insulin secreted, the supernatants were mixed with anti-insulin
antibody and a tracer amount of ***l-insulin in phosphate buffered saline containing 0.5% bovine
serum albumin. Protein A coated SPA (scintillation proximity assay) beads were added. The
plates were incubated for 5-20 h and counted on a scintillation counter to measure insulin levels.
Activity for compounds at a given concentration was expressed as a fold-stimulation of insulin
secretion relative to controls.

Insulin Secretion from Dispersed Rat Islet Cells

[212] Insulin secretion of dispersed rat islets mediated by a number of compounds of the
present invention was measured as follows. Islets of L.angerhans, isolated from male Sprague-
Dawley rats (200-250 g), were digested using collagenase. The dispersed islet cells were treated
with trypsin, seeded into 96 V-bottom plates, and pelleted. The cells were then cultured overnight

in media with or without compounds of this invention. The media was aspirated, and the cells
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In vivo Assay

Effect of Compounds on Intraperitoneal Glucose Tolerance in Rats

[214] The in vivo activities of the compounds of this invention when administered via oral
gavage were examined in rats. Rats fasted overnight were given an oral dose of vehicle control or
compound. Three hours later, basal blood glucose was measured, and the rats were given 2 g/kg
of glucose intraperitoneally. Blood glucose was measured again after 15, 30, and 60 min. The
representative compounds of this invention significantly reduced blood glucose levels relative to

the vehicle following the IPGTT (Intraperitoneal Glucose Tolerance Test).
Method for Measuring an Effect onn Cardiovascular Parameters

[215] Cardiovascular parameters (e.g., heart rate and blood pressure) are also evaluated. SHR
rats are orally dosed once daily with vehicle or test compound for 2 weeks. Blood pressure and
heart rate are determined using a tail-cuff method as described by Grinsell, et al., (Am. J.
Hypertens. 13:370-375, 2000). In monkeys, blood pressure and heart rate are monitored as
described by Shen, et al., (J. Pharmacol. Exp. Therap. 278:1435-1443, 1996).

Method for Measuring Triglyceride Levels

[216] hApoA1 mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by either
eye or tail vein) and grouped according to equivalent mean serum triglyceride levels. They are
dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the test compound once
daily for 8 days. The animals are then bled again by eye or tail vein, and serum triglyceride levels
are determined. In each case, triglyceride levels are measured using a Technicon Axon

Autoanalyzer (Bayer Corporation, Tarrytown, NY).
Method for Measuring HDL-Cholesterol Levels

[217] To determine plasma HDL-cholesterol levels, hApoA1 mice are bled and grouped with
equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once daily with
vehicle or test compound for 7 days, and then bled again on day 8. Plasma is analyzed for HDL-

cholesterol using the Synchron Clinical System (CX4) (Beckman Coulter, Fullerton, CA).
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consi sting of (CrC 6)alkyl,
(C1- C6) Bl kOXy, (C1-Co6) al kyl thio, cyano and halo; R3 is
wOCGno5@8yaab kyl , (C3-C6)cycl oal kyl, (C2-C3) hal oaP&ylusens/005794
phenyl optionally substituted with up to four
Meth&# Py e S@iigST o141 ORI rdl HDLL I0MR I3 terOM Prigipeeides, and Gllicose
Cr C6)al kyl optionally substituted with one (Cr
) al koxy, halo, (C!' -C3)hal oal kyl, (Cl-0C6)al koxy, (Cr
f \ I . _ . ~
G S A R G S A
vehlc@@j Qprur@@_r_w ,@Wgn (b@d a@ewaﬁﬁvm iR @é&} yzed for total
chole§tedCaibnaheadidyll trigi(dstidds3drtindinedsk axsiyig therSynchron Clinical System

(CX4) (Beckman Coulter, Fullerton, CA). Lipoprotein subclass analysis is performed by NMR
spectroscopy as described by Oliver, et al., (Proc. Natl. Acad. Sci. USA 98:5306-5311, 2001).

Leve

[219] All publications and patents mentioned in the above specification are incorporated herein
by reference. Various modifications and variations of the described compositions and methods of
the invention will be apparent to those skilled in the art without departing from the scope and spirit
of the invention. Although the invention has been described in connection with specific preferred
embodiments, it should be understood that the invention as claimed should not be unduly limited to
such specific embodiments. Indeed, various modifications of the above-described modes for
carrying out the invention which are obvious to those skilled in the field of molecular biology or
related fields are intended to be within the scope of the following claims. Those skilled in the art
will recognize, or be able to ascertain using no more than routine experimentation, many
equivalents to the specific embodiments of the invention described herein. Such equivalenis are

intended to be encompassed by the following claims.
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halo; n =0, 1, or 2; Xis CO2R7 or CONR 5R6; R5 is H

or (Cr Co)alkyl; R6 is Hor (Cl-CeJalkYl; R7 is H,
woOde@Bhaédsyl , and pharmaceutically acceptabl e satTAIS2005/005794

thereof. 6. A conmpound according to claim1 sel ected
Clailhs om t he group consi sting of

2-{[3-t/t-butyl-1-(2-nethyl phenyl)-1/-/-pyrazol -5-yl]a
we 83iR0} - 6- met hyl ni cotini ¢ acid; 2-{[3-cyclopentyl -

- (2-nmet hyl phenyl )-1 H pyrazol -5-yl]am no}nicotinic

acl a, . I
1 3. {“[qsetetf@\w'afwmwraﬂi'e ferivatite pf Eﬁr@]’r‘% §)- 1H pyrazol - 5-yl ] am
i no} pyri di ne- 2- carquyllﬁ2ac'
2-{[3-(2, 2-di net hyl pr ) - ,x?{lphenyl)-ll-/-pyr
azol -5-yl]am no}ni co
enyl) 1
aci d;

-(2- chlorophenyl) 3- (4Nf|;aro
H pyrazol - yI]an1no}nR%ot|n|
3-{[3-terf-butyl-1-(2, 6- d|nﬁfhylphenyl)-l/-/-pyrazol-5
Yl]anino}pyridine-2-carboxy ic acid;

whersine 1 3_t rt - but yl - 1- (5-f | uor o- 2- met hyl phenyl ) - 1

W razol - 5- yI]anino}nicotinic aci d;

gher f-butyl -1 -(2, 5-di met hyl phenyl) -1

Zpyrazol - 5- yl]an1no}nicotinic aci d;

is a substituted heterocyclic aromatic ring radical selected from

/\ 4 4 4 4
SR, g/ Gt /lk? UL (R,
X ¥

, and

Ris  H, or (Cy-Cg)alkyl;
R'is H,

(G+-Ce)alkyl optionally substituted with phenyl, said phenyl being optionally substituted with

halo, or [tri(C4-C4)alkylsilyl,

(Cs-Ce)alkenyl,

(Cs-Ce)alkynyl,

(Cs-Ce)cycloalkyl optionally substituted with up to two substituents selected from the
group consisting of (C4-Cg)alkyl, CF3, and halo,

{C1-Cs)haloalkyl, or

phenyl optionally substituted with up to two substituents selected from the group
consisting of halo, (C;-Ce)alkyl, (C4-Cg)alkoxy, (C1-Cg)alkylthio, (C-Cg)haloalkyl
(C4-Cs)haloalkoxy, and cyano;

R%is H,

halo,

(C1-C)alkyl,

pyridyl optionally substituted with up to two substituents selected from the group
consisting of (C4-Cg)alkoxy, (C;-Cg)alkylthio, halo, and (C4-Cg)alkyl,

phenyl optionally substituted with up to two substituents selected from the group
consisting of (C4-Ce)alkyl, (C1-Ce)alkoxy, (C+-Ce)alkylthio, cyano and halo,
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2-{[3-terf-butyl-1 -(5-fluoro-2-nethyl phenyl)-1
H pyrazol - 5-yl ] am no} - 6- net hyl ni coti ni c aci d;

wa-2§(5386@6 f - but yl - 1- (2- net hoxy- 6- met hyl phenyl ) PCWSR008/005794

oI-5-yI]an1no}-6-nethyInicotinic aci d;
2 brimidyer f - but yl -1 - (2, 5- dinethylphenyl) 1

2 h%}//l B ?nawuﬁ%ftlt@n%\ﬁ%qﬁge Stﬂf{ﬁt | mcgeﬁ@ OJn TFI—QWP gonsisting

-5-yl Pfd@‘l RodlkB-(£1-Goalveiy o6t -Coalkylthis, anno and halo,
2 ﬁéréolfh%ﬁ% c?%riéhy dubbthutba GMWEH BY\A/M%)}M%%IQ&&@%&% e g¥oup

I]an1no£ | uoronicotinic

2-{[ 3- t YT (Cro( Y K%&e@'@xmwwaﬁ@m FrappEpdhale.o
| - Brfyily] cptibmath} st@smthta@wmnmmiottwmmﬂbstammds selected from the group
2-{[3-t h

£ { Lyr ag(f) sis %CHC Elan%i %F E%{Ooh|cgot§?%l}(%thgo cygno and halo;
2-{[3-terf- butyl - (2, 5-di et hyl phenyl ) -1

R® BH-gymazm®+5 yl]anino} 5-fl uoronicotinic acid,

y
¢ acid;
21Las|8loplkyl 6F o- 2- nethylphenyl) 3-(4-fluorophenyl)-1
/- BIYJn@I@horﬁﬂWéubﬁﬁﬂté@ﬂvﬁH §ab §ub§ﬁ%hé’nts selected from the group
2- é L n(gethylphenyl) 3- phenyl -
5 H?5- yl ] am no} ni cotinic aC|d
2- { [ 3- ( &fGelatiyiphenaly Jubgtitdted witt dngl @aré?n),alk)mﬂ/
-/ - pyr aggb,- 5-yl ] am no} ni cotinic acid,

2-{[1-(2.5:di yl phenyl ) -3-(4-fl uorophenyl)-1
H-pyrazé%fég?g?%ﬂﬁno}nicotinic acid;

2- {[1-(@%5%@Wnﬁmhylphenyl) 3- phenyl -

H pyrazgl Rayno} ni cotinic acid, 2 {[3-(4-f
Iuoroph FM t hoxy- 5- nethylphenyl) 1

H-pyraz r‘g{h?'?ﬂ)}mcotlnlc aci d;

2-{[ 3- (4ﬁmbuorophenyl) 1 -(5- nethoxy 2-met hyl phenyl ) -1
H pyrazol - 5-yl ] am no} ni coti ni c aci d;

j g%¥ ahexyl - 1- (2- met hyl phenyl) - 1H pyrazol - 5-yl ] am
I ni
2{

R*is  (C;-Ce)alkyl optionally substituted with one (C4-Cy)alkoxy,
(C4-Cs)alkoxy,
{C4-Cg)alkylthio,
(C4-Cg)haloalkyl,
(C4-Cg)haloalkoxy, or
halo;

n=0,1,2,0r3;

Xis  COuR’, CONR®R?, or SO,NH,;

R%is  H, (C4-Cg)alkyl, phenyl optionally substituted with halo or benzyl optionally substituted on
the phenyl ring with halo;

R°is  H or (Cy-Ce)alkyl;

or
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2-{[1- (2, 5-di net hyl phenyl ) - 3- phenyl - 1H pyr azol - 5-yl ] am
i no}-6-nethyl nicotinic acid;
wa-2§(5108¢ad¢ 5- di et hyl phenyi ) - 3- (4-f | uor ophenyl ) PCT/TSPOP5/005794
zol - 5-yl ] am no} - 6- net hyl ni coti ni c= aci d;
R® andd3?] taRen(tdgeired ito RREIMYHo whith (Hey ﬂmtdntaa&%edﬁmatetdnmllqe;pdmdylih%— 1w
-pyra 0
2-{[ 3- Tim%dﬁlﬁﬁ?WyF%?@%§¥§$§¥% ﬁ@sﬁgi@pésﬁetﬂﬁ?gﬂgnyl
) 1H- psubatitoted Ba W itrk®riesakvbot i ni ¢ aci d;
2-{[3-(1, 1-di net hyl propyl )-1-(5-fl uoro-2-net hyl phenyl)
.. -1FprrazoI 5- yI]an1no}n|cot|n|c aci d;
R'is 2H{[3-terf-butyl-1 -(2-chlorophenyl)-1
/(dfmwm@zol 5- yl]anino}nicotinic aci d;
Ib%'[zi oﬁﬁ ntaﬂ)péﬂbgtlitutéd S@m@ a@l AHg bl up QQWYJ SubdifidenBydee - 5-

ni'cotini ¢ acl
2 {[3 ﬂ@ﬁﬁmﬁﬂ?¥ﬂmﬂﬂﬁﬁgﬁ%thoxy 6- met hyl phenyl ) - 1H pyr az
ol - yh@@nnno}nlcotlnlc acid; an d

3 {[3 r -1-(2- nethoxy 6- met hyl phenyl ) - 1H pyr az
E? %ﬁ£%é 5-(trifluoronethyl)
pyrldlﬁ%199%@¥boxyllc acid. 7. A pharnmceutica

conp05|¢Léirﬁ&m@w|S|ng an effective anount of a
it

compou or a pharmaceutically acceptable
sal t tﬁ%r dlo CSW%lnation with a pharmaceutically
accept dBi-e.)damthicer. 8. A pharnmaceutical conposition

C OB SibhIR stRALRRGHE S Blthy s@kfieais yeeasblon of a
the group consisting of
(C1-Cg)alkyl,
halo,
(C4-Cg)alkoxy,
(C4-Ca)haloalkyl,
(C4-Cs)haloalkoxy, and
(C4-Ce)alkylthio;

and pharmaceutically acceptable salts thereof;
provided that the compound of Formula (1) is not
SCHs
N7 N7 N N7 N
Bl B Beows

N
H CO.H 1, 1 COpH
COQH 2 or CHj _



conpound of claim11, or a pharmaceutically acceptable
salt thereof, in conbination w h a pharmaceutically
weacoespsetsbe carri er and one or nore phar maceut PCalus2005/005794
agents. 9. The pharmaceutical conposition of claim 14,
2. whdheicomsaind ofplen mpceut i cal agent is selected fromthe
group consisting of PPAR |igands, insulin
whergéicr et agogues, sul fonyl urea drugs, a-gl ucosi dase
inhibitors, insulin sensitizers, hepatic glucose
| owering conpounds, insulin and insulin
Jnves, biguani des, protein tyrosi ne phosphat ase-
di peptidyl peptidase |V, 1llbeta-HSD inhibitors,
apti-obesity drugs, HMG CoA reductase inhibitors,

ni cotini i d drugs,  ACAT |nh|b|tors
bi I'E? %“@l Utg(gh%%rg?yrcgcrﬂr%matﬁl”%ra%&’?'cfegéﬁﬁf%’?i‘e i nhibitors,
nm croso I/§£|glycer|de nsport inhibit g, fibric
aci d der atf—Bég, b- bl ofkegR)ACE i nhi bf|t oFs{RYal ci um

channel ers, diure{ineg” renin inhibi ,
AT- 1recept antagonlsts xET recepto ant oni st s,
neutral endopepti dase’ |nh|b|tors pepsidase ’

inhibitors, and nitrates. 10. A nethod of treating

di abetes conprising the step of adm nistering to a
Ris sy} ecCrCaakded t hereof a therapeutically effective
R'isampynt of a conpound of cIa|n11 or a pharnaceuti cal

agg@gc?apéllé/ gbélgrgallgl%%ts{ggted wah %hegxl ét]ggﬂqbgi%gColaﬁ%ﬁnbllgdbsﬁtuted with
consi st Ay, itriGypaatkylgivhbet es, type 2 di abetes,
naQo§¢ggmmmset di abetes of the young,_latent_
au%&;&ﬂﬁﬁgwglabetes adul t, and gestational diabetes.
(Cs-Cg)cycloalkyl optionally substituted with up to two substituents selected from the
group consisting of (C4-Cjg)alkyl, CF3, and halo,
(C4-Ca)haloalkyl, or
phenyl optionally substituted with up to two substituents selected from the group
consisting of halo, (C-Cg)alkyl, (C;-Ce)alkoxy, (C-Ce)alkylthio, (G1-Cg)haloalkyl,
(C4-Cs)haloalkoxy, and cyano;

R%is H,

halo,

(C1-Ce)alkyl,

pyridyl optionally substituted with up to two substituents selected from the group
consisting of (C4-Cg)alkoxy, (C4-Cg)alkylthio, halo, and (C4-Ce)alkyl,

phenyl optionally substituted with up to two substituents selected from the group
consisting of (C4-Ce)alkyl, (C4-Cs)alkoxy, (C4-Cg)alkylthio, cyano and halo,

pyrimidyl,

thienyl optionally substituted with up to two substituents selected from the group consisting
of (C4-Cg)alkyl, (C4-Cg)alkoxy, (C4-Cg)alkylthio, cyano and halo,

benzothienyl, optionally substituted with up to two substituents selected from the group
consisting of (C4-Cg)alkyl, (C1-Cg)alkoxy, (C4-Cg)alkylthio, cyano and halo,

or furyl optionally substituted with up to two substituents selected from the group
consisting of (C4-Cg)alkyl, (C4-Cs)alkoxy, (C4-Ce)alkylthio, cyano and halo;
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12. A nethod of treating Syndrone X conprising the
step of admnistering to a subject in need thereof a
woheosagenssi cal |y effective anount of a conpoun#Cofus2005/005794

claim1 or a pharmaceutical conposition of claim?7.
13. A nethod of treating diabetes-related disorders

3. ng the step of admnistering to a subject in

R'is nggggkﬁ%feof a therapeutically effective amount of a
cryfolstdoaddi.cl aim 1 or a pharnaceuti cal conposi ti on of

k@LGDthalllﬂorThe met hod of claim 13, wherein said

di ab etes r I sor der §§ ect ed

IR R e e e

[ nqmusnr@obfgl ucose tol erance, inpaired fasting glucose,

dysl i pgn?ga@kyl By&%g@gusgmgd WitERede -Efddxpsul i n

resi st treating or pfeventing

second ??/ causes of diabetes conpri sing the step of

adm ni gt,éxjhagodiyl,a subj ect in need thereof a

t her apﬁytd )%zil AX& effective anount of a conpound of
claim ar maceut i cal conposi tion of claim7.
16. Thé?ﬂ%)chlﬁﬂﬁ"@wm ai m 15, wherein said secondary

cause (-Grlirghrdadd om the group consisting of
gl ucocorticoid excess, growh hornone excess,
pheoch%mﬁcytomﬂ and drug-i nduced di abetes. 17. A
nmet hod of treating diabetes conprising the step of

Ris a@cbnctg)amy&rpt.csgalty%ussméu Rt oreNcPegaldder eof a
I((grcﬁra%utl cally effective amount of a conpound of
C

¥ corrbl nation wth
(C4-Cg)alkylthio,

(C4-Cs)haloalkyl,
(C4-Cs)haloalkoxy, or
halo;

n=0,1,2,or3;
Xis  CO,R’, CONR’R®, or SO,NH,;

R%is H, (C4-Ce)alkyl, phenyl optionally substituted with halo or benzyl optionally su bstituted on
the phenyl tring with halo;

R%is  H or (Ci-Celalkyl;
or

R® and R®, taken togethe r with N atom to which they are attached, may form a piperidine,
morpholine, thiomorpholine, or piperazine ring said piperazine option ally
substituted on N with (C4-Cg)alkyl;

R’is H,
(C4-Ce)alkyl,

benzyl optionally substituted on the aryl ring with up to two substituents selected
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one or nore pharmaceutical agents. 18. The nethod of
claim 17, wherein said pharmaceutical agent is

weoeebwsmsedof rom t he group consi sting of PPAR agearAaiss05/005794

sul fonyl urea drugs, non-sul fonyl urea secretagogues, a-
gl ucosiighaste pRhp bodsefigg ofi Nsul in sensitizers, insulin
secr et gues, hepatic glucose output |owering

compou , insulin, and anti-obesity agents.19. The
met hod (6f-Coklaylm 18, wherein said diabetes is selected
fron1tQ@r@9gNBWponsisting of type 1 diabetes, type 2
di abetes, maturity-onset di abetes of the young, |atent
aut oi mirr&bRiadtes adult, and gest ational diabetes.
20. A net-bgdalodikdxy,@atii ng Syndronme X conprising the
step of ~adnmini.stering to a subject in need thereof a
therapé&fgggﬁwﬁkﬁffeqtive amount of a conpound of

c | ke eptioalty shbstiHERd Wit URite HosHes!ietRSeleCii i haceut i cal
agent s.th@droud bensigigwd of claim 20, wherein said
pharnaQ?q55%$“ agent is selected fromthe group

consi st1hg®o YPPAR agoni sts, sul fonyl urea drugs,

non- sulfamyl ur ea secret agogues, a- gl ucosi dase

i nhi bi t@;8,)aikggul i n sensitizers, insulin

secreta q%%ﬁ% P§patic gl ucose out put | owering
conpount&CIABHY N and anti-obesity agents. 22. A
met hod @h-Celhelatlkaxy atidabet es-rel at ed di sorders
conpri sid\@ kieuks ep of adm nistering to a subject in
need thereof a therapeutically effective anount of a
conpound of claim1 in conbination with one or nore

and phharacadieallyiaceaptaapealtisthereof.

3. The compound of claim 1,
wherein
@ (R)n
X
is a substituted heterocyclic aromatic ring radical selected from
N X
Qm‘% /E;—-—(R"')n
h = p =N
X and X ;
Ris H, or (C4-Cg)alkyl;
R'is H,

(C4-Ce)alky! optionally substituted with phenyl, said phenyl being optionally substitute d with
halo, or [tri(C,-C,)alkyl]silyl,

(Cs-Cg)cycloalkyl optionally substituted with up to two substituents selected from the
group consisting of (C4-Cs)alkyl, CF3, and halo,

(C4-Cs)haloalkyl, or

phenyl optionally substituted with up to two substituents selected from the group
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23. The nethod of claim 22, wherein said
di abetes-rel ated disorder is selected fromthe group

woanmsisédsng of hypergl ycem a, hyperinsul i nem apCT/US2005/005794

i mpai red glucose tolerance, inpaired fasting glucose,

dysl i pietetstiay ofmpe(Ct 1C)gky Q€T - Cigdikaky, (8n30g)aIREMIo, (T-Cs)haloalkyl,

reS|st?9 %1koéﬁgmﬂ3& od of claim 23, wherein said
eu é

phar ma i’S Sel ected fromthe group
consistlng of PPAR agoni sts, sul fonyl urea drugs,

R%is nen-sul fonyl urea secretagogues, a- gl ucosi dase
igqibitors, insulin sensitizers, insulin
Petagogues, hepati c gl ucose out put | owering
chpaatiys, insulin, and anti-obesity agents. 25. A
ws;tfrlagndap%naw %gf.tmed iy Wt@%%tsbﬂ&tu%ﬁ{%%@@%é( frsﬁ'meeg?ow
di abetes caonp g ?g nlsterln%
subjechFﬁ“WégéCtﬂ @@%Y(QT EW%BE%F?@aWFVCEPﬁé%w1ve
apimangt optibnadly substoted dhitiotip toIt\aﬁomuﬂlstlt%nmbbn@afrbmnhel‘grbdrp
one or .
one of g%{sﬁngg{ﬂ‘gé n”@gﬁédh @1ha I)Qﬁ?(&g} fo|1 8@@1& c%{o"h%g hab,
seY'BEe¥d from the group consisting of PPAR agonlsts
sulfonylurea drugs, non-sul fonyl urea secretagogues, a-
R%is 9 éf'%ﬁse inhibitors, insulin sensitizers, insulin
ues, hepatic glucose output |owering
cﬁhﬁbhwﬁgakWnsulln and anti-obesity agents 27. A
n@QRQQEQERMQﬁatlng dlabetes Syndrone X,
ated dis rder
P Rt SR S G Rl P LR R p S
subj eceorisistingefd t her eof a therapeutlcal!y effective
anmount (©fc suigPeprendng s@stitehkad withlordeNcLoBkA@L | on wi th
one or nore
halo,
(C4-Cz)haloalkyl,
(C4-Cg)alkoxy,
(C4-Cs)haloalkoxy,
(C4-Ce)alkylthio, and
cyano;
R*is  (Ci-Cg)alkyl optionally substituted with orae (C4-Ca)alkoxy,
(C1-Ce)alkoxy,
(C4-Cs)alkylthio,
(C4-Cs)haloalkyl,
(C4-Cs)haloalkoxy, or
halo;
n=0,1,or2;
Xis  CO.R’ or CONR°R®
R%is  H or (Cy-Cg)alkyl;
R%is M or (Ci-Cealkyl;
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agents selected fromthe group consisting of HVMG CoA
reductase inhibitors, nicotinic acid, lipid |owering
wdadnrugDs66ACAT i nhibitors, bile acid sequestrant BCThiSk@®5/005794
acid reuptake inhibitors, mcrosomal triglyceride
transport inhibitors, fibric acid derivatives,
b- bl ockers, ACEi nhi bitors, calcium channel bl ockers,
didretics, renin inhibitors, AT-1 receptor
ant agoni sts, ET receptor antagoni sts, neutra
R® arRFPORRE oG with RiaRint @vhich iRy ARERBLIARS Bal ffth RiplSidine,
and nltratgﬁ. %g. Thglnethod of cLalnHEZ, wherej n Iald
di abet e BOPSPHE OGP DB HerOr PRCGEN R AL RRFFAREP 8D
consi st sulgtitofed hy Nevityl(Ge@liey); hyperi nsul i nem a,
i npai red gl ucose tol erance, inpaired fasting glucose,
dysli pidem a, hypertriglyceridema, and insulin
reSi stance. 29. The nethod of any one of clains 17 to
28(Cvihpiligi; n t he conpound of claim 1 and one or nore
pharmaceuti cal agents are admnistered as a single
pharmaceuti cal dosage fornulation. 30. A nethod of
and Rhaé‘a%cﬁﬁ*@aﬂyacé?w&?s%&ﬁpreéﬁ-sease conprising the step of
adm nistering to a subject in need thereof a
4 th§£§&%%%h&ﬁ§% in1e];fectiye anount of a pol ypeptide of
clarm™17or a pharnaceutical conposition of claim7.
whersit- The method of claim 30, wherein said
cardi ovascul ar disease is selected from
atker oscl erosis, coronary heart disease, coronary
-(M4disease, and hypertension. 32. A nethod of
R@ obesity conprising the step of adm nistering
BP a subject in need

Ris

is a substituted heterocyclic aromatic ring radical selected from
S

(R,
/‘\/]\/

X

Ris H, or (C4-Cg)alkyl;
R'is H,
(C+-Cg)alkyl optionally substituted with phenyl, said phenyl being optionally substituted with
halo, or [tri(C4-C4)alkyl]silyl,
(C5-Cg)cycloalkyl optionally substituted with up to two substituents selected from the
group consisting of (C4-Cs)alkyl, CF3, and halo,
(C4-Cg)haloalkyl, or
phenyl! optionally substituted with up to two substituents selected from the group
consisting of halo, (C4-Cg)alkyl, (C4-Ce)alkoxy, (C4-Cg)alkylthio, (C4-Cs)haloalkyl,
(C4-Cg)haloalkoxy, and cyano;

R%*is H,

halo,
(C4-Ce)alkyl,
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t hereof a therapeutically effective amount of a
conpound of claim1l or a pharmaceutical conposition of

wobheismsdse 33. A nmet hod of stimulating insulin BETAUS2I06/M05794

in a subject in need thereof by adm nistering to said
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(C4-Cy)haloalkyl,
(C,-Cg)alkoxy,
(C4-Cs)haloalkoxy,
(C4-Cg)alkylthio, and

cyano;

{(C4-Cg)alkyl optionally substituted with one (C4-C,)alkoxy,
(C4-Cs)alkoxy,
(C4-Cg)alkylthio,
(C4-Cg)haloalkyl,
(C4-Cs)haloalkoxy, or
halo;

n=20,1,or2;

Xis

CO,R’ or CONR®R®:

R%is  H or (Cy-Ce)alkyl;

R%is  H or (Ci-Cg)alkyl;

R’is H,
(C4-Ce)alkyl,
and pharmaceutically acceptable salts thereof.
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5. The compound of claim 1,

wherein

\ @ (R,

X
is a substituted heterocyclic aromatic ring radical selected from

Ris  H, or (Cy-Cg)alkyl;
R'is H,
(C4-Cs)alkyl optionally substituted with phenyl, said phenyl being optionally substituted with
halo, or [tri(C4-C4)alkyl]silyl,
(Cs-Ce)cycloalkyl optionally substituted with up to two substituents selected from the
group consisting of (C4-Cs)alkyl, CF3, and halo,
(C4-Cs)haloalkyl, or
phenyl optionally substituted with up to two substituents selected from the group
consisting of halo, (C4-Cg)alkyl, (C4-Cg)alkoxy, (C4-Cg)alkylthio, (C1-Cg)haloalkyl,
(C4-Cs)haloalkoxy, and cyano;

R*is H,
halo,
(C1-Ce)alkyl,
phenyl optionally substituted with up to two substituents selected from the group
consisting of (C;-Cg)alkyl, (C-Cg)alkoxy, (C4-Cg)alkylthio, cyano and halo;

R%is  (Cy-Cgalkyl,

(Cs-Cs)cycloalkyl,

(C,-Cs)haloalkyl or

phenyl optionally substituted with up to four substituents selected from the g roup
consisting of
(C4-Cg)alkyl optionally substituted with one (C4-C4)alkoxy,
halo,
(C4-Cy)haloalkyl,
(C4-Ce)alkoxy,
(C4-Cs)haloalkoxy,

123



WO 2005/086656 PCT/US2005/005794

(C4-Cg)alkylthio, and
cyano;

R*is  (Ci-Ce)alkyl optionally substituted with one (C+-Cy)alkoxy,

(C+-Cg)alkoxy,

(C4-Ce)alkylthio,

(C4-Cg)haloalkyl,

(C4-Cs)haloalkoxy, or

halo;

n=0,1,or2;

Xis  CO.R’ or CONR’R®;
R%is Hor (Cy-Coalkyl;
R®is  H or (C;-Cgalkyl;

R’is H,
(C4-Ce)alkyl,

and pharmaceutically acceptable salts thereof.

6. A compound according to claim 1 selected from the group consisting of
2-{[3-tert-butyl-1-(2-methylphenyl)-1 H-pyrazol-5-ylJlamino}-6-methylnicotinic acid;
2-{[3-cyclopentyl-1-(2-methylphenyl)-1H-pyrazol-5-ylJamino}nicotinic acid;
3-{[3-tert-butyl-1-(2-methylphenyl)-1 H-pyrazol-5-ylJlamino}pyridine-2-carboxylic acid;
2-{[3-(2,2-dimethylpropyl)-1-(2-methylphenyl)-1H-pyrazol-5-ylJamino}nicotinic acid;
2-{[1-(2-chlorophenyl)-3-(4-fluorophenyl)-1H-pyrazol-5-yljamino}nicotinic acid;
3-{[3-tert-butyl-1-(2,6-dimethylphenyl)-1 H-pyrazol-5-yllJamino}pyridine-2-carboxylic acid;
2-{[3~tert-butyl-1-(5-fluoro-2-methylphenyl)-1 H-pyrazol-5-yllamino}nicotinic acid;
2-{[3-tert-butyl-1-(2,5-dimethylphenyl)-1 H-pyrazol-5-yllaminoc}nicotinic acid;
2-{[3-tert-butyl-1-(5-fluoro-2-methylphenyl}-1 H-pyrazol-5-yllamino}-6-methylnicotinic acid;
2-{[3-tert-butyl-1-(2-methoxy-6-methylphenyl}-1 H-pyrazol-5-yllamino}-6-methylnicotinic

acid;
2-{[3-tert-butyl-1-(2,5-dimethylphenyl)-1 H-pyrazol-5-yllamino}-6-methylnicotinic acid;
2-{[3-tert-butyl-1-(2-methoxy-6-methylphenyl)-1 H-pyrazol-5-ylJlamino}-5-fluoronicotinic
acid;
2-{[8-tert-butyl-1-(2,6-dimethylphenyl)-1 H-pyrazol-5-ylJamino}-5-fluoronicotinic acid;
2-{[3-tert-butyl-1-(5-fluoro-2-methylphenyl)-1H-pyrazol-5-ylJamino}-5-fluoronicotinic acid;

2-{[3-tert-butyl-1-(2,5-dimethylphenyl)-1H-pyrazol-5-ylJamino}-5-flucronicotinic acid;
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2-{[8~teri-butyl-1-(2,5-dimethylphenyl)-1 H-pyrazol-5-ylJamino}-5-fluoronicotinic acid;
2-{[3-cyclohexyl-1-(2-methylphenyl)-1 H-pyrazol-5-yllamino}nicotinic acid;
2-{[1-(5-fluoro-2-methylphenyl)-3-(4-fluorophenyl)-1 H-pyrazol-5-ylJamino}nicotinic acid;
2-{[1-(2-methylphenyl)-3-phenyl-1 H-pyrazol-5-ylJamino}nicotinic acid;
2-{[3-(4~-fluorophenyl)-1-(2-methylphenyl)-1H-pyrazol-5-ylJamino}nicotinic acid;
2-{[1-(2,5-dimethylphenyl)-3-(4-fluorophenyl)-1 H-pyrazol-5-yllamino}nicotinic acid;
2-{[1-(2,5-dimethylphenyl)-3-phenyl-1 H-pyrazol-5-yljamino}nicotinic acid;
2-{[3-(4-fluorophenyl)-1-{2-methoxy-5-methylphenyl)-1 H-pyrazol-5-yllamino}nicotinic &acid;
2-{[3-(4-fluorophenyl)-1-(5-methoxy-2-methylphenyl)-1 H-pyrazol-5-yllamino}nicotinic a&acid;
2-{[1~(2,5-dimethylphenyl}-3-phenyl-1 H-pyrazol-5-ylJamino}-6-methylnicotinic acid;
2-{[1-(2,5-dimethylphenyl)-3-(4-fluorophenyl)-1 H-pyrazol-5-ylJamino}-6-methylnicotinic
acid;
2-{[3-(4-fluorophenyl)-1-(2-methoxy-6-methylphenyl)-1 H-pyrazol-5-ylJamino}-6-
methylnicotinic acid;
2-{[3-(1,1-dimethylpropyl)-1-(3-methoxy-2-methylphenyl)-1 H-pyrazol-5-ylJamino}nicotimic
acid;
2-{[3-(1,1-dimethylpropyl)-1-(5-fluoro-2-methylphenyl)-1 H-pyrazol-5-ylJamino}nicotinic acid;
2-{[3-tert-butyl-1-(2-chlorophenyl)-1 H-pyrazol-5-yllamino}nicotinic acid;
2-{[3-tert-butyl-1-(2,6-dimethylphenyl)-1 H-pyrazol-5-yllamino}nicotinic acid;
2-{[3-tert-butyl-1-(2-methoxy-6-methylphenyl)-1 H-pyrazol-5-yllamino}nicotinic acid; an d
3-{[3-tert-butyl-1-(2-methoxy-6-methylphenyl)-1 H-pyrazol-5-yllamino}-5-(trifluoromethys1)
pyridine-2-carboxylic acid.

A pharmaceutical composition comprising an effective amount of a compound of claim 1,
or a pharmaceutically acceptable salt thereof, in combination with a pharmaceutically

acceptable carrier.

A pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1, or a pharmaceutically acceptable salt thereof, in combination with a
pharmaceutically acceptable carrier and one or more pharmaceutical agents.

The pharmaceutical composition of claim 14, wherein said pharmaceutical agent is
selected from the group consisting of PPAR ligands, insulin secretagogues, sulfonylurea
drugs, a-glucosidase inhibitors, insulin sensitizers, hepatic glucose output lowering
compounds, insulin and insulin derivatives, biguanides, protein tyrosine phosphatase- 1B,
dipeptidyl peptidase IV, 11beta-HSD inhibitors, anti-obesity drugs, HMG-CoA reductase
inhibitors, nicotinic acid, lipid lowering drugs, ACAT inhibitors, bile acid sequestrants, bile
acid reuptake inhibitors, microsomal triglyceride transport inhibitors, fibric acid derivatiwes,

B-blockers, ACE inhibitors, calcium channel blockers, diuretics, renin inhibitors, AT-1
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10.

11.

12,

13.

14.

15.

16.

17.

18.

receptor antagonists, ET receptor antagonists, neutral endopeptidase inhibitors,

vasopepsidase inhibitors, and nitrates.

A method of treating diabetes comprising the step of administering to a subject in need
thereof a therapeutically effective amount of a compound of claim 1 or a pharmaceutical

composition of claim 7.

The method of claim 10, wherein said diabetes is selected from the group consisting of
type 1 diabetes, type 2 diabetes, maturity-onset diabetes of the young, latent autoimmune

diabetes adult, and gestational diabetes.

A method of treating Syndrome X comprising the step of administering to a subject in need
thereof a therapeutically effective amount of a compound of claim 1 or a pharmaceutical

composition of claim 7.

A method of treating diabetes-related disorders comprising the step of administering to a
subject in need thereof a therapeutically effective amount of a compound of claim 1 or a
pharmaceutical composition of claim 7.

The method of claim 13, wherein said diabetes-related disorder is selected from the group
consisting of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired
fasting glucose, dyslipidemia, hypertriglyceridemia, and insulin resistance.

A method of treating or preventing secondary causes of diabetes comprising the step of
administering to a subject in need thereof a therapeutically effective amount of a

compound of claim 1 or a pharmaceutical composition of claim 7.

The method of claim 15, wherein said secondary cause is selected from the group
consisting of glucocorticoid excess, growth hormone excess, pheochromocytoma, and

drug-induced diabetes.

A method of treating diabetes comprising the step of administering to a subject in need
thereof a therapeutically effective amount of a compound of claim 1 in combination with

one or more pharmaceutical agents.

The method of claim 17, wherein said pharmaceutical agent is selected from the group
consisting of PPAR agonists, sulfonylurea drugs, non-sulfonylurea secretagogues, a-
glucosidase inhibitors, insulin sensitizers, insulin secretagogues, hepatic glucose output

lowering compounds, insulin, and anti-obesity agents.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

The method of claim 18, wherein said diabetes is selected from the group consisting of
type 1 diabetes, type 2 diabetes, maturity-onset diabetes of the young, latent autoimmune

diabetes adult, and gestational diabetes.

A method of treating Syndrome X comprising the step of administering to a subject in need
thereof a therapeutically effective amount of a compound of claim 1 in combination with

one or more pharmaceutical agents.

The method of claim 20, wherein said pharmaceutical agent is selected from the group
consisting of PPAR agonists, sulfonylurea drugs, non-sulfonylurea secretagogues, a-
glucosidase inhibitors, insulin sensitizers, insulin secretagogues, hepatic glucose output
lowering compounds, insulin, and anti-obesity agents.

A method of treating diabetes-related disorders comprising the step of administering to a
subject in need thereof a therapeutically effective amount of a compound of claim 1 in

combination with one or more pharmaceutical agents.

The method of claim 22, wherein said diabetes-related disorder is selected from the group
consisting of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired
fasting glucose, dyslipidemia, hypertriglyceridemia, and insulin resistance.

The method of claim 23, wherein said pharmaceutical agent is selected from the group
consisting of PPAR agonists, sulfonylurea drugs, non-sulfonylurea secretagogues, a-
glucosidase inhibitors, insulin sensitizers, insulin secretagogues, hepatic glucose output
lowering compounds, insulin, and anti-obesity agents.

A method of treating or preventing secondary causes of diabetes comprising the step of
administering a subject in need thereof a therapeutically effective amount of a compound
of claim 1 in combination with one or more pharmaceutical agents.

The method of claim 25, wherein said pharmaceutical agent is selected from the group
consisting of PPAR agonists, sulfonylurea drugs, non-sulfonylurea secretagogues, o-
glucosidase inhibitors, insulin sensitizers, insulin secretagogues, hepatic glucose output

lowering compounds, insulin, and anti-obesity agents

A method of treating diabetes, Syndrome X, diabetes-related disorders or secondary
causes of diabetes comprising the step of administering to a subject in need thereof a
therapeutically effective amount of a compound of claim 1 in combination with one or more
agents selected from the group consisting of HMG-CoA reductase inhibitors, nicotinic acid,
lipid lowering drugs, ACAT inhibitors, bile acid sequestrants, bile acid reuptake inhibitors,

microsomal triglyceride transport inhibitors, fibric acid derivatives, B-blockers, ACE
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35.
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inhibitors, calcium channel blockers, diuretics, renin inhibitors, AT-1 receptor antagonists,
ET receptor antagonists, neutral endopeptidase inhibitors, vasopepsidase inhibitors, and
nitrates.

The method of claim 27, wherein said diabetes-related disorder is selected from the group
consisting of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, impaired

fasting glucose, dyslipidemia, hypertriglyceridemia, and insulin resistance.

The method of any one of claims 17 to 28, wherein the compound of claim 1 and one or
more pharmaceutical agents are administered as a single pharmaceutical dosage
formulation.

A method of treating cardiovascular disease comprising the step of administering to a
subject in need thereof a therapeutically effective amount of a polypeptide of claim 1 or a

pharmaceutical composition of claim 7.

The method of claim 30, wherein said cardiovascular disease is selected from
atherosclerosis, coronary heart disease, coronary artery disease, and hypertension.

A method of treating obesity comprising the step of administering to a subject in need
thereof a therapeutically effective amount of a compound of claim 1 or a pharmaceutical
composition of claim 7.

A method of stimulating insulin secretion in a subject in need thereof by administering to said
subject a compound of claim 1 or a pharmaceutical composition of claim 7.

Compounds according to claim 1 for the treatment and/or prophylaxis of diabetes and
diabetes-related disorders.

Medicament containing at least one compound according to claim 1 in combination with at
least one pharmaceutically acceptable, pharmaceutically safe carrier or excipient.

Use of compounds according to claim 1 for manufacturing a medicament for the treatment

and/or prophylaxis of diabetes and diabetes-related disorders.

Medicaments according to claim 35 for the treatment and/or prophylaxis of diabetes.
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