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pr o- opi one l%ﬂb&ﬁhls%m%%hﬁ derived peptides fromthe anterior pituitary
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al ., Sci encsedAReredf449- 1451, 1984), pituitary (DeSouza et al., Methods

Enzynol . 124:560, 1986; Wnn et al., 25 Biochem Biophys. Res. Comm
110: 602- 608, 1983), adrenals (Udelsman at al., Nature 319:147-150, 1986)

and spligengAYeSRODEND &FTHE INVENEIgN DeSouza, End_ocri nol ogy 122:609-617,
Endocr i nol ogy. 116 117 W7o IAUBRIERrar Rty ACBE) SeB SYRRAIBILE M Acr case | h
hypothalami and identified as a 41-amino acid peptide (Vale et al,, Science 213;1394-

1397, 1981). Subsequently, sequences of human and rat CRF were isolated and
determined to be identical but different from ovine CRF in 7 of the 41 amino acid

15 residues (Rivier et al., Proc. Natl, Acad. Sci. USA 80:4851, 1983; Shibahara et al.,
EMBO J. 2,775, 1983).

CRF has been found to produce profound alterations in endocrine,
nervous and immune system function. CRF is believed to be the major physiological
regulator of the basal and stress-release of adrenocorticotropic hormone ("ACTH"), B-

20 endorphin, and other pro-opiomelanocortin ("POMC")-derived peptides from the
anterior pituitary (Vale et al., Science 213:1394-1397, 1981). Briefly, CRF is believed
to initiate its biological effects by binding to a plasma membrane receptor which has
been found to be distributed throughout the brain (DeSouza et al., Science 224:1449-
1451, 1984), pituitary (DeSouza et al., Methods Enzymol. 124:560, 1886; Wynn et al_,

25 Biochem. Biophys. Res. Comm. 110:602-608, 1983), adrenals (Udelsman et al., Nature
319:147-150, 1986) and spleen (Webster, E.L., and E.B. DeSouza, Endocrinology
122:609-617, 1988). The CRF receptor is coupled to a GTP-binding protein (F’errin et
al., Endocrinology 118:1171-1179, 1986) which mediates CRF-stimulated increase in
intraceliular production of cAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinofogy

30 113.657-662, 1983). The receptor for CRF has now been cloned from rat (Perrin et al.,
Endo 133(6):3058-3061, 1993), and human brain {Chen et al., PNAS 90(19):8967-
8971, 1993; Vita et al., FEBS 335(1):1-5, 1993). This receptor is a 415 amino acid
protein comprising seven membrane spanning domains. A comparison of identity
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those obgpercepsh) frRfvodd spsteRBheursiaPamidrst éhcﬁpl%%sf ascrlidil re@vmnﬁ:@gi%nﬁgb tHeor
exanpl e, intracerebroventricular injection of 15 CRF results in behavioral

acti vat i on Bodys Pysralesaanse Iqgifesse 297: 331, 1982), persistent activation of
the el ectroencephal ogamimisthidrer & etREI direchy aion tRes brady SelRie, bélr%&%)al

SEtnljgglr ?%BF?P&%*O'%&%’S @)a g%g’ge%gpraenggslr @gﬁca@%ﬂ %%‘t &Br 4 g?&l al'.?l yHmaor essur e
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22: 337, 19%‘?’1%Ulaﬂgnd ioF itt‘?eatsifrggatﬂéad%n)é%%ldul%?y%V hway ((§'rorw'rnng{ Qﬁ,i Eﬁ@écirfnc%gy
110:928, 1982), an increase of heart rate and blood pressure (Fisher et al.,
Endocrinology 110:2222, 1982), an increase in oxygen consumption (Brown et al., Life
20 Sciences 30:207, 1982), alteration of gastrointestinal activity (Williams et al.,, Am. J.
Physiol. 253.:G582, 1987), suppression of food consumption (Levine et al,
Neuropharmacology 22:337, 1883), modification of sexual behavior (Sirinathsinghji et
al., Nature 305:232, 1983), and immune function compromise (IMin et al, Am. J.
Physiol. 255:R744, 1988). Furthermore, clinical data suggests that CRF may be
25 hypersecreted in the brain in depression, anxiety-related disorders, and anorexia
nervosa. (DeSouza, Ann. Reports in Med. Chem. 25:215-223, 1980). Accordingly,
clinical data suggests that CRF receptor antagonists may represent novel
antidepressant and/or anxiolytic drugs that may be useful in the treatment of the
neuropsychiatric disorders manifesting hypersecretion of CRF.
30 The first CRF receptor antagonists were peptides (see, e.g., Rivier et al.,
U.8. Patent No. 4,605,642; Rivier et al., Science 224:889, 1884). While these peptides
established that CRF receptor antagonists can attenuate the pharmacological
responses to CRF, peptide CRF receptor antagonists suffer from the usual drawbacks
of peptide therapeutics including lack of stability and limited oral activity. Some
35 published patent documents include US6313124, WO 01/23388, and WO 97/29109, ali
of which disclose pyrazolopyrimidine compounds as CRF antagonists. Published
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structure (1):

(H
20 and pharmaceutically acceptable salts, esters, solvates, sterecisomers and prodrugs
thereof, wherein Ry, Ry, R,, Y, Ar, and Het are as defined below.
The CRF receptor antagonists of this invention may have utility over a
wide range of therapeutic applications, and may be used to treat a variety of disorders
or illnesses, including stress-related disorders. Such methods include adminisiering a
25 pharmaceutically effective amount of a CRF receptor antagonist of this invention,
preferably in the form of a pharmaceutical compesition, to an animal in need thereof.
Accordingly, in another embodiment, pharmaceutical compositions are disclosed
containing one or more CRF receptor antagonists of this invention and a
pharmaceutically acceptable carrier and/or diluent.



SUMVARY OF THE I NVENTION 15 In brief, this invention is generally directed
to CRF receptor antagonists, and nore specifically to CRF receptor
ant agoni sts having the followi ng general structure (1): R3 N1VR N Ar
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references; are forth herein which describe in nore detail certain
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)
or a pharmaceutically acceptable salt, ester, solvate, stereoisomer or prodrug thereof,
wherein:

“---" represents the second bond of an optional double bond;

15 Ry is hydrogen, alkyl, substituted alkyl, heteroaryl, substituted
heteroaryl, -NH,, or halogen;

R, is alkyl, substituted alkyl, -C{O)NR;R;, aryl, substituted any,
aryloxyalkyl, substituted aryloxyalkyl, heteroarylalkoxyalkyl, substituted
heteroarylatkoxyalkyl, heterocyclealkyl, substituted heterocyclealkyl, arylaikyi,

20 substituted arylalkyl, heteroaryl, or substituted heteroaryl, wherein said heteroaryl or
substituted heteroary! is connected to the pyrimidine ring via a carbon-carbon bond;

R; is null, hydrogen, or ailkyl,

Y is =(CR,)- or -(C=0)-;

Ry is hydrogen, alkyl, substituted alkyl, thioalkyl, alkylsulfinyl, or

25 alkylsulfonyl;

Ar is phenyl, phenyl substituted with 1 or 2 Rs, pyridyl or pyridyl
substituted with 1 or 2 Rs;

Rs at each occurrence is hydroxy, alkyl, substituted alkyl, alkoxy,
substituted alkoxy, cyano, halogen, alkylsulfonyl, or alkylsulfinyl;

30 Het is heteroaryl optionally substituted with 1 or 2 Rg;



In a first enbodi nent, the CRF receptor antagonists of this invention have
the followwng structure (I): R3 Y R( NA 10 Het (I) or a
pharmaceutically acceptable salt, ester, solvate, stereoisomer or prodrug
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pyridyl or pyridyl ‘SubstitUted \ | R5 at each occurrence is
hydr oxy, alokyia hetandryclia ringed azukstituted hedersegyclic st i t ut ed al koxy, cyano,
hal ogen, al kyl sul fonyl, or alkylsulfinyl; 30 Het is heteroaryl optionally

substituted with 1 or 2 Re; 4 WD 2005/063755 PCT/ | B2004/ 004234
As used herein, the above terms have the following meaning:

10 “Alkyl” means a straight chain or branched, acyclic or cyclic, unsaturated
or saturated hydrocarbon containing from 1 to 10 carbon atoms, while the term “lower
alkyl" has the same meaning as alkyl but contains from 1 to 6 carbon atoms.
Representative saturated straight chain alkyls include methyl, ethyl, n-propyl, n-butyl,
n-pentyl, n-hexyl, and the like; while saturated branched alkyls include isopropyl, sec-

15 butyl, isobutyl, tert-butyl, isopentyl, and the like. Representative saturated cyclic alkyls
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -CH,-cyclopropyl, -CH,-
cyclobutyl, -CHz-cyclopentyl, -CH,-cyclohexyl, and the like; while unsaturated cyclic
alkyls include cyclopentenyl and cyclohexenyl, and the like. Cyclic alkyls, also referred
to as “homocyclic rings,” and include di- and poly-homocyclic rings such as decalin and

20 adamantyl. Unsaturated alkyls contain at least one double or triple bond between
adjacent carbon atoms (referred to as an “alkenyl” or “alkynyl’, respectively).
Representative straight chain and branched alkenyls include ethylenyl, propylenyl, 1-
butenyl, 2-butenyl, iscbutylenyl, 1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-
butenyl, 2,3-dimethyl-2-butenyl, and the like; while representative straight chain and

25 branched alkynyls include acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-
pentynyl, 3-methyl-1 butynyl, and the like.

“Alkylideny!” represents a divalent alkyl from which two hydrogen atoms
are taken from the same carbon atom, such as =CH; =CHCH; =CHCH,CH,,
=C{CH,;)CH,CHa, and the like.

30 *Aryl” means an aromatic carbocyclic moiety such as phenyl or naphthyl.

“Arylalkyl” means an alkyl having at least one alkyl hydrogen atom
replaced with an aryl, such as benzyl (ie, -CHg-phenyl), -CHz-(1- or 2-naphthyb,
-{CH,)>-phenyl, -(CH;)s-phenyl, -CH{phenyi),, and the like.

"Aryloxyalkyl" means an aryl attached through an oxygen bridge to an

35 alky! (i.e., aryl-O-alkyl-) such as -methyl-O-phenyl, and such.



Re at each occurrence is hydroxy, alkyl, substituted al kyl, al koxy,
substituted al koxy, cyano, or halogen; and R7 and R8 are independently
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heterocycle,
substitute cI e, arylalkyl, subst ituted arylalk
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decal i n Q doubl e or
can nlbo gto déhetl?%%ﬁﬁ %ﬁ@ﬁo -cH; lr%u?n)ﬁ @ﬁ-laggnrﬁlhlnglegﬁct th@rl

tr| pl e acent ‘car ref cenyl " or
"al kynyl ", res pect i vb’leﬁﬂ)'OCYClFiefﬁ'@s@fﬁ"&ﬂWée@tnr%ﬁ ghketeneaydie Engl) meam:hed
al kenyl s i geloydgembéred %betbcycﬁi%PYl @mmtmertberpalbapwchc %et%tac@axlnn? Wigkut yl enyl,

1- pentenyl, 2-pentenyl but en¥ 2- buten
2, 3-di net h&SI 3@“@5&@5‘#@1‘*" at-t‘i’&a"tif?éeq ik e3rORAYG ea'tdeﬁ‘f*\?@eﬁ?'ﬁf"ﬂ%eﬁ@?rhltﬁhﬁ chain

imd 2? br ?H@te@@toatswaﬂeﬁdém@ |sél@@te§¢r@ﬁ1yrhtﬁi@é{1 o@g@wﬁwéwfuiahutvﬁlabftn thé- bult ynyl,
pentyny he |ike eny
r epr eselnt s Mo Qﬁ"'{zé"@ n?”'*é’r erPf*taﬁ‘mea& hb‘%/v%’t'?ﬂ@)’ oidizest ofpd the it %I%E@n from

the sane cpstematont may béldbhomy ﬂﬁ%@tnuze@l'i@bﬂadmg-ﬂd@ﬂeﬁiﬁs in wﬁeﬁh@ gHREH3, and

nghl Ihl;ﬁ abovephél erocymlaes areaRJs ?o l)gnz%%er brl(r)18ye§:s| I\.v(éll as tI‘IC)yCIIC L{and %ugh rt)tenyl or

heterocyclic rings. The heterocycle may be attached via any heteroatom or carbon
atom. Heterocycles include heteroaryls as defined above. Thus, in addition to the

20 aromatic heteroaryls listed above, heterocycles also include (but are not limited to)
morpholinyl, pyrrolidinonyl,  pyrrolidinyl,  piperidinyl, piperizinyl, hydantoinyl,
valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
tetrahydropyridinyl, tetrahydroprimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
tetrahydropyrimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like.

25 “Heterocyclealkyl” means an alkyl having at least one alkyl hydrogen
atom replaced with a heterocycle, such as -CH,-morpholinyl, and the like.

The term “substituted” as used herein refers to any group (e.g., alkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycle or heterocyclealkyl) wherein at
least one hydrogen atom is replaced with a substituent. In the case of a keto

30 substituent ("-C(=0)-") two hydrogen atoms are replaced. “Substituents” within the
context of this invention include halogen, hydroxy, cyano, nitro, amino, alkylamino,
dialkylamino, alkyl, alkoxy, thioalkyl, haloalkyl, hydroxyalkyl, aryl, substituted ary!,
arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryi, heteroarylalkyl,
substituted heteroarylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl,

35 substituted heterocyclealkyl, -NR.Ry, -NR,C(=0)Ry, -NR,C(=O)NR,R; , -NR,C(=0)OR,
-NR,SO;R;, -OR,, -C(=0)R, -C(=0)OR,, -C(=O)NR,R;, -OC(=O)NR;R,, -SH, -SR,,



"Aryl al kyl" means an al kyl having at |east one al kyl hydrogen atom replaced
with an aryl, such as benzyl (i.e., -CH2-phenyl), -CH2-(1- or 2- napht hyl ),
-(CH2) rphenyl, -(CH2)3-phenyl, -CH(phenyl)2, and the like. "Aryl oxyal kyl"

means an ar d through an oxygen bridge to an kyl (i.e.,
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bi cyclic r ifgrest, s‘i‘r@nﬁ”dep%‘gﬁ‘”&eh’(dﬁg% ﬂ 3@5’?@‘1’@? W&Fé‘ ( { ark not
i 31 |tef| tO}ut’isﬁlgu}éd ah‘tnat?’falhy&n&]b,stitﬁteﬁhh@ﬂh@nyﬂleterbenylzOsdbsmméenb{éterloﬁmr.:’ olyl,
i ndo ,|0|no n ui nol i n i.no :
oxazolyw ﬁEtS ‘ﬂ@’/l Su sélﬁlﬂ%é(yé%g@%ryia% aE%‘FSﬂWé‘é Sagitgll'lﬁ‘i?qH%tgrr?fqug{dazol yl,
t hi azol 35I : hbtemz:pctldsallquai substituted hibfeeanptlyadlkyl.pyr i dazi nyl, pyrim dinyl,
pyrazi nyl, triazi nyl‘.Hal %bﬁ.rm%?@flhﬂropmé}gl tﬁ%ﬂlngﬂ od('j-lnd qui nazol i nyl .

an

Heteroaryl al kyl " means 235 Gne al kyl hydrogen 10 atom
repl aced with a het eHalalky! nwanh aaslkylmﬂmgw ledshgrie hydGigenmjern neptdcegl , and
the Iike. r h ' . ring")
he Ve, WiSRERRRKELESs (L3RR Phicte 0o PRERYRIRS a 0L R BHOSKILR
het er ocycl ef subsiguted iatkhl, whereisi aliybis sybstitited with onerraraie Aelegeratomsonmat i ¢, and

whi ch a@ntai ns Tt om dadedmediRl &1 SRUCHCHASIRERACH bicshIhgkeqd r om

ni trogen, oxygen and su wher el n nitrogen an ul'fu
het er oat on8lkhguch@soe-methah tG-etih andba lkaind t he nitrogen het eroat om may be

optionally quaterni Z"Erﬂloamclrh@an@gahlamut@cﬁém%oudh WhisGifurapagaf (khe above
het erocycl es are fused to a benzene ring as well as tricyclic (and hi gher)

het er ocycl r&akythgjseh asns-methdr Scsibylanddie We- at t ached via any het eroatom or

carbon atom Het er oQyglafiing” @ﬁéi @Qkﬂ[@ﬁtﬁé Qaéaﬁcﬁnea:ﬁs e bk sbidRe¥RachEBUS, N
addition to the 20 aromatic heteroar i st ed _above, heteroc cles al so

i ncl ude S bliroughea fufogen fridge {'#) -N%¥$%|Tw{9hkw JE¥YPotychi Fomefyasag. ol i di nyl |

pi peridi nybthylawmeﬂwlam.ﬁw%mywnﬁwd and ¥l IR Ol act anyl, oxiranyl, oxetanyl,

t et rahydrofuranyl, tetrahydr
y y Hydrox;}/alkqup%eansy an alky! substifuted with at least one hydroxy

group.
“Mono- or di{cycloalkylymethyl” represents a methyl group substituted
20 with one or two cycloalkyl groups, such as cyclopropylmethyl, dicyclopropylmethyl, and
the like.
“Alkylcarbonylalkyl” represents an alkyl substituted with a -C{=O)alkyl
group.
"Alkylcarbonyloxyaikyl" represents an alkyl substituted with a
25 -C(=0)Ozalkyl group or a -OC(=0)alkyi group.
“Alkoxyalkyl” represents an alkyl substituted with a -O-alky! group.
“Alkylthioalkyl” represents a alkyl substituted with a -S-alkyl group.
“Mong- or di{alky!)amino represents an amino substituted with one alkyl
or with two alkyls, respectively.
30 “Mono- or di{alkyl)aminoalkyl" represents an alkyl substituted with a
mono- or di{alkyl)amino.
"Alkylsulfonyl or alkylsulfinyl” represents an alkyl substituted with a
{(-S(=0),-) or (-S(=0)-) functionality, respectively.

35 Embodiments of this invention presented herein are for purposes of
example and not for purposes of limitation. In a first embodiment of the invention, R; is



tetrahydropyridinyl, tetrahydroprimdinyl, tetrahydrothiophenyl,

t et rahydr ot hi opyranyl, tetrahydropyrimdinyl, tetrahydrothiophenyl,

t et rahydrot hi opyranyl, and the like. 25 "Heterocycl eal kyl" neans an al kyl
havi ng at | IkyI hydrogen atomreplaced with r | e, such
as - nnpgﬁ§+|ny and the like. The tern1"substitute?cqgéﬁﬂgg%g erein
refers to any group (e.g., alkyl, aryl, arylalkyl, heteroaryl,

het er oar yl alulf\dnd W%tﬁcm)ym the(fblldw saexee @al kyd In ahethei BmBbdimks@gis one

hydr ogen at re th a stituent In the case of a keto 30
substit uent &En"‘d) 16§°?W'f‘9\5 (5@ n atons are replaced. "Substituents"

within the context of th i nvention include gal OgRN, hydr oxy, cyano,

nitro, am no, alkylam no, i aI k | am no, al kyl, al kdxy, t hi oal kyl

hal oal kyl , hydroxyal kyl , bstituted argfF >NaWhyi al kyl, substituted
aryl al kyl , heteroaryl, su Qtlt t @dRphet eroaryl | g\(%"agyl al kyI substituted
het er oaryl al kyl , heterqc cl stl tut ed ReterNicycl e heterocycl eal kyl, 35
substituted het erocycl eal kyl, - - NRe =0 Rb. ANReC(=0) NRaRb |,
“NReC(=O)ORb - NR SCPRb, - ORa, - _o R3 -C(=0) OR3, -C(=0) NR3Rb,

-0C(=O NRaRb, -SH, -SR, 6 WO 2Hesn/ 063755 PCT/ 1B20bi4f 004234 - SORa,

-S(=0)2Ra, -0S(=0 2Ra, -S(=0 20Ra, wherein Ra and Rb are the sane or
di fferent and i ndependent | S”) hydr ogen, al kyl, hal oal le substituted al kyl,

aryl, sgibstituted aFMhneraerruHaaerHts oﬁuhhssmvmrb@maaé ygtraéthaél (VheheY R??syl :

substl tuted het eroa het er oar IaI ubst j tut het eroaryl al kyl ,
het er ocycl & egﬂ&tﬁﬁ’&@ﬁ“ﬂé%’@“%ﬂ éa' ’Pﬂ(i.‘t S}C'ﬁc )xyl or substituted
het erocycl eal kyl . "Hal ogen" neans flyQro, chloro, brono or iodo. "Hal oal kyl"

dRpgen atom repl aced with hal ogen,

means an al kyl having at | east one
dal kyl is a specific enbodiment of

such as trifluoronethyl and the I|ike. i
substituted al kyl, wherein alkyl is sgfistituted with one or nore hal ogen
atons. 10 "Al koxy" neans an al kyl ched t hrough an oxygen bridge (i.e

-0- alkyl) such as -0-nethyl, -0-et ~aNd the |ike. "Thioal kyl" neans an
al kyl attached through a sulfur brigdge {i. -R, -S-al kyl) such as -S-nethyl,
-S-ethyl, and the like. SIS

(V)
In further embodiments of this invention wherein Y is =(CR,)-, Ar is
10 phenyl substituted with 2 Rs in structure (V) and Het is pyridyl substituted with 1 R; in
structure (1V).

R,
.vN / /N
=~ N N-R )NQ-R
™~ = 4 > . 4
R N R N
1 R, 1 \
R, {
/ N
R —
Het 8 N
V) (V1)
15 The compounds of the present invention may generally be utilized as

the free base. Alternatively, the compounds of this invention may be used in the form



"Al kyl am no" and "di al kyl am no" nean one or two al kyl noieties attached 15

through a nitrogen bridge (i.e., -NHalkyl or -N(alkyl)(alkyl)) such as

met hyl am no, et hyI am no, di nmethyl am no, dethylam no, and the |iKke.

"Hydr oxyal an al kyl substituted with at | east group.
k‘xl oaI?( E ’lﬁ(?é%/ed

"Mono- or di yl)methyl" represents a nethyl group 20
with one or tvvo cycl oal kyl groups, such as cycl opropyl net hyl ,
di gycl opr Ogybﬁiﬂtdﬂmhion aanols. AEelddeien salfy Wheaneb(tmyé ah‘r«}d corlmgwne:s@ﬂtr& an al kyl
substituted wit -C(=0) a roup. rhony a represents an
al kyl substpi"?sﬁf'te'av?/ﬂﬂf% 'Bgy 5%%“%8@%‘6) ?ﬁﬂ? Odﬁ)rcvc?ﬁg( g‘%ﬂa{n q%%f’“(%“aq I% §r oup.

" Al koxyal k)fd;ﬁnedefpom&egﬂrﬁc and dhdganic wois. t Stiadlenwotgbnia addsalnkiibe gnamln

AIkyIthloIk e f.e Salk

Nono- o TRl AR Sk eC et Pl I S Ry or
with twcﬁ alskldyl, citis membmvelhgttc 8@nddlionairnaoic, dispartii ydtdarici pmamticyglycqhepr esents
an al kyl u - i o | or
al kyl sul fi %/Rﬁérh@e%)'fbggé“n%ege%ﬁoﬁj?k%%ds lﬁ?gl? dﬁéér@\ﬂé‘}aﬁﬂg inﬁ@&é{%&ﬁ%ﬂ%r
(-S(=0 -) fhydrobrootiralsuifyric. phespberd, \aeﬁwtr:cBBCIMEBhu‘lsrém terof ‘phérmacériealiyt i on

ted f

present ed lgfdhdbieldic EPLRUI 85 RntBhded ¥t Bl 4n) Bha ERpra-pAIEO

limtation of the Inventi 5/ 063755
PCT/ | B2004/gerpiabie saktfpimsand Y is =(CR4)- in the following structure (I1),

gngB n LL”N t ger Herrbmcq\leﬁe&ﬁ the EdpouhdsEstrubtlret()endyde! RN SECSAIHEES e (111) .
organic synthesis techniques known to those skilled in this field, as well as by the
representative methods set forth in the Examples. Examples of synthetic procedures
which may be used to prepare compounds according to the invention are illustrated in

Reaction Schemes 1-3.

15
Reaction Scheme 1
CN
0,Me 0,Me 3 féégl
1) NaNO,, 8nCl 2
) NaNO,, SnCl, 3) NaCN
R, > Ry, —m———— Ry
R
sy 9 b c
NH, {MeO),CH”™ ~CH(OMe), N N
NA- N
R, \ R,
H H
N
/ .—N
1) NaEIOOCR, 2NN I . J\/cozm T g,
2) hydrazine N R, ! . R \N
R, R,
d e
N N
N N
6
= N N
POCI,
-—.-.-—....._.—-.
catalyst
Rs Ra



Het Het (11) (I111) 5 Further enbodiments of this invention have structure
(I'V) when R2 is phenyl, Ris an optional substituent of said phenyl, and Y
is =(CR4)-. R -NRa R- NL--t Arx Het (IV) In further enbodi nents of

this invent‘g8 gﬁggn Yis =(CR4)-, Ar is 10 phenyl substituted with 2 R5
in structur ? Het is pyridyl substituted with 1 BSTHR2OUEEY ure

(1V). RZ NONRa Ra R~ NRRs N Rs Z Ar Het R6 -N (V) (V) 15 The
conpounds of the prepgnaminoVemndtiondlity1efys-geinebearlzbytelemay itlei taderaed e free

D058 st B ob el A IATBRAE e B L B TR SR L o
salts of tbendoamebbasiter asaction cOPOAASOOE, siteNapNetsegive icomerddnot tay be
B nor ganERdn gLy E& R hndahi € Bicran YR TN IE GrafE ol @O 0ant €
5 and hydrazine yields the bis-pyrazole d. Reaction with the appropriately substituted f3-
keto ester gives pyrazolopyrimidine e which reacts with POCI; to give the chloride f.
Reaction of the chloride f with an appropriate organometallic reagent R;M in the
presence of a suitable catalyst or promoter gives compound g. Examples of suitable
organometaliic reagents and suitable catalysts/promoters include:
10 1. (substituted) alkyl grignard reagents R,MgX (Fe(acac); promoter);
2. aryl, heteroaryl, or alkenyl boronic acids or esters (Pd(PhP), catalyst); and
3. aryl or heteroaryl zinc reagents (Pd{PhP), catalyst).
The R; groups thus instailed may be further manipulated or reacted, using standard
methods known to those skilled in the art (for example oxidation/reduction, hydrolysis,
15 and the like), to provide further examples of the invention.
Reaction Scheme 2

=0 CN Et0Ac | CN
TosMIC
Q\ Q/\ NaH
h B i B j
Br R r R r ]

R

,-N\ "N\ 0
H,NNH,:HBr =N Ethylacetoacetate x N
e ., \
N N=
Br R k Br R !

Multiple synthetic routes to the pyrazolopyrimidine core of the invention
are available. In Reaction Scheme 2, the optionally substituted halobenzaldehyde h

20 reacts with tosylmethyl isocyanide (TosMIC) to form the phenylacetonitrile i. Reaction
of | with NaH and EtOAc gives the 3-hydroxy but-2-enenitrile j which undergoes ring
closure in reaction with hydrazine HBr to give the 3-amino 2-pheny! pyrazole k.
Addition of the f3-keto ester gives the pyrazolo[1,5-a]pyrimidin-7-ol 1. Substitution of the
oxygen as in Reaction Scheme 1 and substitution of the distal bromine with Het gives

25 compounds according to the invention.

10



fumaric, benzoic, ascorbic, succinic, nethanesul fonic, acetic, oxalic,
propionic, tartaric, 5 salicylic, citric, gluconic, lactic, mandelic,

ci nnam c, aspartic, stearic, palmtic, glycolic, glutamc, and

benzenesul fQni Lds. Suitable inorganic acids include ric,

hydr obr om Cﬂfﬁszﬁ?s?o&#gg phosphoric, and nitric acids. Thu@%@%@?#ﬁ
"pharmaceutically acceptable salt" of structure (lI) is intended to
enconpass RuachdtdSdheme[@har maceutically acceptable salt forms. 10 In
general , the conpounds of structure (I) may be nade according to the
organi c synthgsis technquues known to ose skilled in this field, as well
as by the repr_esém aLi v t hods_s Lf%rt i NHANNE; Erappl esy) 2Hpl es of
synthetic procedures which may be used {00 Pr €par e conmpound ccogrding to
the invention are Tflustrafed in Reacti®n Schenmes 1-3. XN Reagt i on Schenme 1
e ZMe 1) LAHCN OZM O 1) NaN®2, SnClZ 3f*NaCN R Rs a 2) (R Rukii e NHZ
(Meo) CH CH(Ow) 2 N N\ R R HN 1)Na/EtOOCR1HzN001Et NR 2)

hydrazine RR RiJJN Rs / Rs *élN
CO,Et k 3
R; q Z NN POC, 2 N
- Q0 —— O
. . 2 o
Rl N r R] N ]
Ar Ar
: R i t
Het Il'& €
R,MgCl = j‘\e:o
—_—ep 2 o
Fe(acac), R N t
;i‘\r
Het

Reaction of substituted acetonitrile m with ketone n, where R' is a good

leaving group such as alkoxy, cyano, or halo and where R" is a group such as hydroxy

5 or alkoxy gives cyanoketone o which reacts with hydrazine to give substituted pyrazole

p. Reaction of p with B-keto ester q gives pyrazolopyrimidine r. Reaction with POCI,
gives the chloride s, and substitution of chloride by R, gives compound t.

The effectiveness of a compound as a CRF receptor antagonist may be
10 determined by various assay methods. Suitable CRF antagonists of this invention may
be capable of inhibiting the specific binding of CRF to its receptor and antagonizing
activities associated with CRF. A compound of structure (I} may be assessed for
activity as a CRF antagonist by one or more generally accepted assays for this
purpose, including (but not limited to) the assays disclosed by DeSouza et al. (J.
15 Neuroscience 7:88, 1987) and Battaglia et al. (Synapse 1:572, 1887). As mentioned
above, suitable CRF antagonists include compounds which demonstrate CRF receptor
affinity. CRF receptor affinity may be determined by binding studies that measure the
ability of a compound to inhibit the binding of a radiolabeled CRF (e.g., [*®I]tyrosine-
CFR) to its receptor (e.g., receptors prepared from rat cerebral cortex membranes).
20 The radioligand binding assay described by DeSouza et al. (supra, 1987) provides an
assay for determining a compound's affinity for the CRF receptor. Such activity is
typically calculated from the ICs as the concentration of a compound necessary to
displace 50% of the radiolabeied ligand from the receptor, and is reported as a “K"
value calculated by the following equation:

il



R6 Rt N_~R6 NONNNN RIRR NR<" N POCls RM---~ Rs Z Rs i catalyst
i f N\ NB\ NV R6 R6 9 WD 2005/ 063755 PCT/ | B2004/ 004234 The ani no
functionality of 4 am nobenzoate a nmay be condensed with an, optionally,

substit ut edysp) flghyde to give the corresponding 4-py benzoat e
b. After reactlon ?h LAH, SOCI 2, and NaCN to give convé&é&&ﬂo“f(’g“z%

pyrazol ophenyl acetonitrile conpound c, reaction wth Na/ethyl carboxylic
acid ester 5 and hydrazine yields the bys-pyrazole d. Reaction with the
appropriately substituted 3- keto kst s pyrazol opyri m dine e which
reacts with POCI3 to give the chlorid +*L£7Kpeaction of the chloride f with

an appr opr iHefe P=028181HRNA aht «Drﬁﬁgﬁ@tof %’d}éngand f3€ recRp@F @%ﬁe%d ekt abl e

cat al yst or_pronoter dives cor%oun . anpl es of sui organonetal lic
reagents arfioegm EB?’é”a@a’t rraots ﬁ%??dm)t ers include: 10 1. (substituted) alkyl

grignard reagents R2My3qbitied c’t@alﬁm&tumpw @écbpto? birging, - a @ bﬁﬁd‘é"CRF)r
al kenyl goronlc acids or esters (Pd(Ph

C st .oar
het er oary| SF§REOr FURANRSE ackly Phay Be St aby Li% %&‘Vﬁdnﬁswmﬁaé"q st al | ed
mr&]ly be L ulrltdmgar oma@Iaﬁtdcw@@smcm@aawttmmusndﬁgxarhaadraRel is KRiwhodSstitoRwN to
t hose skille

and the |i R’é’f'ouﬁ 6"065%19%% qufg’ﬁ%)é? n@&%ﬁﬁ(é & }ae{‘{?&c%’g@g&ﬁ@nhy@@%@’%ﬁ Scherre
2 compounds may be evaluated as CRF antagonists by their ability to antagonize CRF-
stimulated adenylate cyclase activity by, for example, measuring cAMP levels. The
10 CRF-stimulated adenylate cyclase activity assay described by Battaglia et al. (supra,
1987) provides an assay for determining a compound's ability to antagonize CRF
activity. Accordingly, CRF receptor antagonist activity may be determined by assay
techniques which generally include an initial binding assay (such as disclosed by
DeSouza (supra, 1987)) followed by a cAMP screening protocol (such as disclosed by
15 Battaglia (supra, 1987)).

With reference to CRF receptor binding affinities, CRF receptor
antagonists of this invention have a K of less than 10 uM. In a preferred embodiment
of this invention, a CRF receptor antagonist has a K, of less than 1yM, and more
preferably less than 0.25 pM (i.e., 250 nM). As set forth in greater detail below, the K;

20 values may be assayed by the methods set forth in Example 27.

CRF receptor antagonists of the present invention may demonstrate
activity at the CRF receptor site, and may be used as therapeutic agents for the
treatment of a wide range of disorders or illnesses including endocrine, psychiatric, and
neurological disorders or ilinesses. More specifically, CRF receptor antagonists of the

25 present invention may be useful in treating physiological conditions or disorders arising
from the hypersecretion of CRF. Because CRF is believed to be a pivotal
neurotransmitter that activates and coordinates the endocrine, behavioral and
automatic responses to stress, CRF receptor antagonists of the present invention may
be used to treat neuropsychiatric disorders. Neuropsychiatric disorders which may be

30 treatable by CRF receptor antagonists of this invention include affective disorders such
as depression; anxiety-related disorders such as generalized anxiety disorder, panic
disorder, obsessive-compulsive disorder, abnormal aggression, cardiovascular
abnormalities such as unstable angina and reactive hypertension; and feeding
disorders such as anorexia nervosa, bulimia, and irritable bowel syndromé. CRF

35 antagonists may also be useful in treating stress-induced immune suppression

12
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In another embodiment of the invention, pharmaceutical compositions
containing one or more CRF receptor antagonists are disclosed. For the purposes of
administration, the compounds of the present invention may be formulated as
pharmaceutical compositions. Pharmaceutical compositions of the present invention
comprise a CRF receptor antagonist of the present invention (ie., a compound of
structure (1)) and a pharmaceutically acceptable carrier and/or diluent. The CRF
receptor antagonist is present in the composition in an amount which is effective to
treat a particular disorder--that is, in an amount sufficient to achieve CRF receptor
antagonist activity, and preferably with acceptable toxicity to the patient. Preferably,
the pharmaceutical compositions of the present invention may include a CRF receptor
antagonist in an amount from 0.1 mg to 250 mg per dosage depending upon the route
of administration, and more preferably from 1 mg to 60 mg. Appropriate conceritrations
and dosages can be readily determined by one skilled in the art.

Pharmaceutically acceptable carrier and/or diluents are familiar to those
skilled in the art. For compositions formulated as liquid sclutions, acceptable carriers
and/or diluents include saline and sterile water, and may optionally include
antioxidants, buffers, bacteriostats and other common additives. The compositions can
also be formutated as pills, capsules, granules, or tablets which contain, in addition to a
CRF receptor antagonist, diluents, dispersing and surface active agents, binders, and
lubricants. One skilled in this art may further formulate the CRF receptor antagonist in
an appropriate manner, and in accordance with accepted practices, such as those
disclosed in Remington’s Pharmaceutical Sciences, Gennaro, Ed., Mack Publishing
Co., Easton, PA 1990.

In addition, prodrugs are also included within the context “of this
invention. Prodrugs are any covalently bonded carriers that release a compound of
structure (I} in vivo when such prodrug is administered to a patient. Prodrugs are
generally prepared by modifying functional groups in a way such that the modification
is cleaved, either by routine manipulation or in vivo, yielding the parent compound.

With regard to sterecisomers, the compounds of structure (1) may have
chiral centers and may occur as racemates, racemic mixtures and as individual
enantiomers or diastereomers. All such isomeric forms are included within the present

13



Het RH Het 0 R2RMJCl R' I "N, Fe(acac)3 R Nt Ar Het Reaction of
substituted acetonitrile mwith ketone n, where R is a good | eaving group
such as al koxy, cyano, or halo and where R' is a group such as hydroxy 5 or
al koxy give tone o which reacts with hydrazine t i ve-substituted
pyr azol e ﬁv&gﬁggg(@lkgn of pwith p-keto ester  gives pyrggg}% 0474 ne r.
Reacti on vmth POCI 3 gives the chloride s, and substitution of chI or| de by
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i ncl udi n§ (dther ongenid solventsd Bogh sdivatess sraysimittirly Ghasted vathirDeBosope ef thid . (J 15
Neur osci enqg‘{%“gS 1987) and Battaglia et al. (Synapse 1:572, 1987). As

ment i oned sui t abl e CRF ant agoni sts i nclude conmpounds which
denonstrat e CRF recept aerotherf éinbddimentCRIE preembtirmenmrf provides reagnelb@d det er m ned
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an assay for determning a conpoun init receptor. Such
activity i dreat {gjdisardey QEéﬂl"@Eﬁ aﬁé‘éh mebaty Wé‘uﬁﬁﬁt%[ﬁlctqfi'@'@%ifﬁi'@hpf atGRfn of a

compound nagesagr adonist IDHACAYEAY O pretdigni ol ah absh af 4 Ihamthchiied) t he

receptor, and is reported as a "K; val ue cal cul ated by the foll ow ng
equati on: 1oPMAESISeTD 5 ASe PRI ShaeiTy SHSHRINA Admimslation includes oral and parenteral

methods of administration. For oral administration, suitable pharmaceutical

15 compositions of CRF receptor antagonists include powders, granules, pills, tablets, and
capsules as well as liquids, syrups, suspensions, and emulsions. These compositions
may also include flavorants, preservatives, suspending, thickening and emulsifying
agents, and other pharmaceuticaily acceptable additives. For parental administration,
the compounds of the present invention may be prepared in aqueous injection

20 solutions which may contain, in addition to the CRF receptor antagonist, buffers,
antioxidants, bacteriostats, and other additives commonly employed in such solutions.

In another embodiment, the present invention permits the diagnostic
visualization of specific sites within the body by the use of radioactive or non-
radioactive pharmaceutical agents. Use of a compound of the present invention may

25 provide a physiological, functional, or biological assessment of a patient or provide
disease or pathology detection and assessment. Radioactive pharmaceuticals are
employed in scintigraphy, positron emission tomography (PET), computerized
tomography (CT), and single photon emission computerized tomography (SPECT.)
For such applications, radicisotopes are incorporated of such elements as iodine (1)

30 including '®1 (PET), '®! (SPECT), and ™'I, technetium (Tc) including ®Tc (PET),
phosphorus (P) including *'P and %P, chromium (Cr) including %'Cr, carbon {C)
including ''C, fluorine (F) including '®F, thallium (T1) including ®'TI, and like emitters of
positron and ionizing radiation. Non-radioactive pharmaceuticals are employed in
magnetic resonance imaging (MRI), fluoroscopy, and ultrasound. For such

35 applications, isotopes are incorporated of such elements as gadolinium (Gd) including
'%3Gd, iron (Fe), barium (Ba), manganese (Mn), and thallium (Tl). Such entities are
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K 1C50 1+L/KD where L = radioligand and KD = affinity of radioligand for
receptor (Cheng and Prusoff, Biochem PharmacolL. 22:3099, 1973). In
addition to inhibiting CRF receptor binding, a conpound's CRF 5 receptor
ant agoni st ! y be established by the ability of nd to
ant agoni ze gﬁ;%ﬁléﬁé?ﬁ associated wth CRF. For exanple, P@&@@@‘%% to
stinulate various biochem cal processes, including adenyl ate cycl ase
activity. Thes absficfor identifping nisks preayndecofgaticuiat toigetsiteRin ambiaiganasd for by their
ability to t agoni,ze, CRF- i mul at ed adenyl ate cycl ase activity by, for
exanpl e, rre%gﬂ‘" AeIRERIGS 1 %U‘Z’%‘gﬁe' The 10 CRF-stimul ated adenyl ate cycl ase
activity assay descr iAsedhebtior@dt alznykj adminisérbtion slijgr egmpal@879f theopreskrd an
assay for d S | oI I VAP § I F fiyity.
Accor di ngl y TViEh Baf Beflsba T8 fAC Sudolarlylon dhcid BRIMMEREE In B0 Y.

t echni qués edmpoundeefdhapiesentinventnn may beadmiaibtersiddd arvprasiended anioral fes

di sclosed b ( W i Gd&A en) pL ot ocol
(such as. i e DERAEAR b pRisfon SRt olelidof Mol scrodr BpSEERRASRE 01 Cr
recept or bi digordef. sfbinomnal | 2agressiRF, russt@pleo Angingt geliies hypasensipn.s angieddt i on
have a K ofed&3s dulldi, WRidd doheR RhEHRE! SteSITRASHERRM lgsdighvent i on,
a CRF recept%rlrl@sghtﬁéjgo%'_st"ﬁgé_s a I%, _égt@rlBeg's ?ﬁan‘ 1 Isl anmdufrgors'gmrgsréé erably

| ess than Ostpkep Noflamreation 2 siging Mpushiap'ss etisepes.t fanilegspasnes. gelleasy. Bed ow, t he

K 20 vl ugibsive BSusatr aitkstaly. t he nethods set forth in Exanple 27. CRF
receptor antagonists _of the present invention nay denonstrate activity at

the CRF receptor sitdNedRlpwirg exampleedrengravided dp/eyrpesesgeiniiustialon. teb
treat ment ofmigtivh de range of disorders or illnesses including endocrine,
psychiatric, and neurological disorders or illnesses. Mire specifically,
CRF receptor antagonists of the 25 mnventi on may be useful in
treating physiological conditions o rs arising fromthe

hypersecretion of CREheRRREEptoRinthgoried bfaMiethveAtidiemay Bé YRipated by the |

neur ot ra}gsm t&\er t ,ahéaét_l vat es .and coqrdi nat es thTe endocri ne, behavi oral

and aut'dmaff 09%5%(9 gd i oFxamnless 1 S o EEHTBP 4N tPIGRERISs s MEINOEHT pr esent

i nvention n@étermining the receptor binding affinity, and Example 28 discloses an assay for
screening compounds of this invention for CRF-stimulated adenylate cyclase activity.

Analytical HPLC-MS Method 1
Platform: Agilent 1100 series: equipped with an auto-sampler, an UV

20 detector (220 nM and 254 nM), a MS detector (APCI);
HPLC column: YMC ODS AQ, S-5, 5y, 2.0 x50 mm cartridge;
HPLC gradient: 1.0 ml/minute, from 10 % acetonitrile in water to 90 %

acetonitrile in water in 2.5 minutes, maintaining 90 % for 1 minute. Both acetonitrile and
water have 0.025% TFA.

25  Analytical HPLC-MS Method 2
Platform: Agilent 1100 series: equipped with an auto-sampler, an UV

detector (220 nM and 254 nM), a MS detector (APCI);
HPLC column: Phenomenex Synergi-Max RP, 2.0 x 5¢ mm column;

HPLC gradient: 1.0 mlU/minute, from 5 % acetonitrile in water to 95 %
30 acetonitrile in water in 13.5 minutes, maintaining 95 % for 2 minute. Both acetonitrile
and water have 0.025% TFA.

15



be used to treat neuropsychiatric disorders. Neuropsychiatric disorders

whi ch may be 30 treatable by CRF receptor antagonists of this invention

i nclude affective disorders such as depression; anxiety-related disorders
such as general i nxi ety disorder, panic disorder, obsessive-conpul sive
di sorder, agﬁg%%gﬁggggression, cardi ovascul ar abnor mal i £FEBANIZL

unst abl e angi na and reactive hypertension; and feeding disorders such as

anor exi a neavsaral Hrlg-msavetasdlsi rrit abl e bowel syndrome. CRF 35 ant agoni sts
rzrgxé %Zg be uselful l(r)m?tgmt hg@nstme@%e.iiesg@qmd%édrmmensamd E@BSE0”N U2 VWO

5 755 P I 4. .assqci at e i var.i ous di seases states, as
wel | as strBHee °r(§§%(8'r’ @Egég%FM&ﬁ:ﬁgglﬁE’QGBFﬁ\{w%c%rgs%gy)t his invention include
treatment of i nfl amerLG/caundiXTieoaMs, Qg B30 x2Bemmtadudnart hriti s,

uveitis, .asthma, infl o] |, di.s e o . iLity), ajn,

Cushi ng' g di sease, i r{m éﬁagpéggﬁgfﬁp"a’bﬁ??ﬁgwgﬁ% %e[t%r{(;ftﬁfegai%%rég gﬁrﬂ’ bot h

i nfants 5 aasbtardtrilet in, wated irv #@6i minsitesu st e @9%b asoriit wnd hoaistaml 99 i%1cl udi ng
al cohol i sm ; i the | i r+@ceut i cal
conpositi on%celt‘%(')t@? g&ﬁ%jﬁ@ﬁ%@bﬁ&%@ﬁ@hg ardg(%ag%%ﬂragggtoggﬁ’ni sts are discl osed.
For the purposes of admnistration, the conmpounds of the present invention

may be for r|1 tl;adl LIRS klti cal conpositions. Pharnaceuti cal
conposi tion - f Lon 10 conprise..a F receptor agoni st
of the present inventiil%%%"z’i .'“8';%”??1@@ﬁﬁ%ﬁfnSq@BPEd:W%é{’CLPﬁ“é@ﬁT@%ﬁH@

phar macdot i detedtyr (22€ aldtanli|264 oli).ra ME datedloo (ARG!) arehBergdifeCNCREQD €O¢ pphpr
ant agoni st j{ﬂgglﬂ esent in the conposition in an anmount which is effective to
rcu

treat a par 'ar disorder--that is, in an anount sufficient to achi eve CRF
receptor antagoni st HRUG edlgnyn: Benger Pyading, £YIRG0A, 6, 48 & dp0 aimh eclorowi city to

the patient. Prefer aq‘ll%ccﬁaéiaﬁ' glt,ar”mﬁ F{ei Cah ggrm% t.‘ioog/os ét érﬂ:‘? i,8r esent
i nvention may include a receptor antagonist I n an anoun ?rom .1 ny
250 ng per supseyitical §SaridB0Y rgband iresupergtiical 60; mdh$hminutes; naintaisingl 69or e

preferably #r ; t r i i Fty} dosages can
be r eadiqéy éfef?'reqr Arﬁjr{rilrjged lﬁ?/tﬁ%?\dgggiﬁﬁﬁ’e\%qéﬂh%taﬁgﬁg%? %ﬁ@%ﬂﬁgg&‘t‘u cally acceptabl e
carrier and/or diluents are famliar to those 20 skilled in the art. For

conposi ti onlgre%g{awé ﬁ{,@é_MaSS | iquid solutions, acceptable carriers
Platform; Shimadzu HPLC equipped with a Gilson 215 auto-

sampler/fraction collector, UV detector and a PE Sciez AP S0EX mass detector;
HPLC column: BHK ODS-0O/B, 5 y, 30x75 mm

to

20 HPLC gradient: 35 ml/minute, 10% acetonitrile in water to 100 %
acetonitrile in 7 minutes, maintaining 100 % acetonitrile for 3 minutes, with 0.025%
TFA.

Abbreviations:

AA: Acetyl acetate
25 LAH: Lithium aluminum hydride

DCM: Dichloromethane

DMSO: Dimethy! sulfoxide

EAA: Ethyl acetoacetate

LC-MS: liquid chromatography-mass spectroscopy
10 NaBH(OAg¢),: Sodium Triacetoxyborohydride

Pd-C: Palladium (10 %) on Carbon

TFA: Trifluoroacetic acid

Tosmic: Tosylimethy! isocyanide

acac: acetylacetonate
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and/or diluents include saline and sterile water, and may optionally include
antioxi dants, buffers, bacteriostats and other commobn additives. The
conpositions can also be fornulated as pills, capsules, granules, or

tabl ets whi in addition to a CRF receptor an onj st dlluents
di spersi ng ﬁ%gﬁd&%&e active agents, binders, and 25 Iulgp(%d]é??f’ (04

skilled in this art may further fornulate the CRF receptor antagoni st in an
appropriate nmanner, gt mamgqqqunﬁq] mﬁbpw@@@ﬁ"m@q{w%ﬁm@ych as those
di scl osed in Rem ngtor(rb{_s %m eut i cal Sci ences, Cennaro, Ed., Mac

Publ i shing Co., East 3N n addition, prodrugs are al so i ncI uded
within the context of TBA)I tseth@@minavent i on. Pr odrugs are any coval ently bonded
carriers that rel ease;‘ _altqco?r}r Lind of structure (I) in vivo when such prodrug
is adninistered to a ‘Ba ON ¥B1%drugs are general ly prepared by nodifying
functional groups in a way such that the nodification 1is cleaved, either by
routine mani pulation or in vivo, yi gkdMRLE he parent conpound. Wth regard
to stereoisoners, the corrpounds of structureOSIl‘]) nS_Y have 35 chiral centers
and may occur A2 METHORERHENYLIE EWIRTHRKYAFYRAZ MG VAR EN B/ P-QIMETHY e nant i omer s
or diastereoners. Al such ISOWLBPH"M]PWIQUN’E| uded within the present

13 WO 20051063755 PCTI | B2004/ 004234 1 nvention, including mxtures thereof.
Furthernore, sone of the crystalline forms of the conpounds of structure
(I') may exist in alternative crystalline, anmorphous or polynorphic forns as
pol ynor phs, all of which are included in the prgsent invent|n In

addi tion, sone fMet he conpounds of’28t ructure ( may al so fgriy sol vates with
water or 5 oth Qugani ¢ sol ven St &h"% OBiP @) Nkl P ar I'ncl uded
within the scg of mrlmm; Snu.,nven . Ina,a,a t enbédrrent e esent

he
i nvention proviges a TETTOU Tor treafing & vafiety of d"sos or
a )Mo CH(OMa), . .
illnesses, i ncl,qu1 ng ERYOCrTRE: § ﬂ!hl atric sdreur ol ogi ca di sorders or
i |l nesses. Such het hods mcl ude ‘adm nisterin a 10_gompdlnd of the
present invention to a ny bl ooded a |rral in an ano suffjygient to treat
t he disorder or illnes u ude system m’nl stration of a
CRF = N
/ﬁ\/w B agoHy, [0 NN
e e ey
__’_’_?f_'u___ Pd(PPh,)‘ SN
K,CO, OMe

W

Step 1A:
10 To a cooled suspension of methyl 4-amino-2-methoxybenzoate (6.82 g,

37.7 mmol) in 6N HCI (aqueous) was added a solution of sodium nitrite (2.60 g, 37.7
mmol) dropwise. After stirring at 0 °C for 20 min, stannous chioride dihydrate (24.7 g,
109.3 mmol) was added portionwise. The resulting suspension was stirred at 0 °C for
1.5 hr prior to filtration. The collected solid was suspended in EtOH to which

15 malonaldehyde bis{dimethyl acetal) (7.5 mL, 45.7 mmol) was added, and this reaction
mixture was subjected to reflux overnight. After evaporation of EtOH, the residue was
extracted between EtOAc and water, and the organic phase was dried and evaporated
to dryness. The residue was passed through a silica gel plug (25% EtOAc/hexane) to
yield Cmpd 1b (7.43 g) as a mixture of the methyl and ethyl benzoate.
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receptor antagonist of this invention, preferably in the formof a

phar maceuti cal conposition. As used herein, system c adm nistration

i ncl udes oral and parenteral nethods of adm nistration. For oral

adm ni stration, suitable pharmaceutical 15 conpositions ptor

ant agoni st s Pﬁ@F@ﬁg'$omders granules, pills, tablets, an ﬂgggﬁgﬁ es as wel |
as liquids, syrups, suspensions, and enul sions. These conpositions my al so
include fl ey amts, preservatives, suspending, thickening and emul sifying

agents, and ot her pharmaceuti ¢ a For

adni ni strati on, the%&r?ﬁﬁ'ﬁﬂ'&lg% %P%@Sﬂf@@ﬁ&yﬁ%ﬂé (%&SWL B@‘%ﬁ%&gr ed in
aqueous i njpeekden(l. ROg)Sa?v}dyiaODSﬂ/\Mftéﬂ smgm meamb im, ation°Ga i rblaarcbntrmxm%e CRF
receptor antagoni ers ant i oxi dant s acterigstats, and other

L L ves. QEARR8 Ao E Bl ShS Sonss Hhese “hf eRTER.S e b aAMEnt e
pr '?f] ent tf] n\l?tétloﬂmhp?:‘]dmhblswlafg? whsagfrma m@th\msmtha @o m!t)tmmmi Ldrcz 551 t ets |
within the e .use of r non-, fadioacti ceutica
agent s. - Usdvoieeanes oG aB Al SuPatehvh fouheiTe ¢ R SeRu <SPl BAT

ghysi ol ogi cgalwaﬁmluateﬂlvmhaiacmwﬁﬂ ol 7agi maiol)asssmmgo neif) aaa@a(clrf]cﬁmﬂs raif. pr OV: de
i sease or t oo n.an S Radj oactive pharnmaceutical s
areompl oy DR PSR TSGR 3345 B8 BFSRATEL sk P ARG B R Wi

conput eri zeid% EWdafdreaaiey (CT), and single photon em ssion conputerized

t onography (SPECT.) For such applications, radioisotopes are incorporated

of such elenments as iodine (1) 30 including 1231 (PET), 1251 (SPECT), and
1371, teghrgéep wod (Tc) incl udi ng 99Tc (PET), phosphorus (P) i ncl udi ng 31P

() ol uding " 6F. -t A FAHED Ao TRED Gufhg oo EiGAR bR B et epedof

posi tron anfethiidsatiung (7.009) 48.5 mmol)ertiohaide oaﬁtthe/mmnhalwmeemmmadrwmgme
enpl oyed i etic resonance

d.
For sueh 35ETBRIER FHsRETe Hes gL B ater HGAGH %ﬂﬁ%hr’@?@ne“hﬁéaiiun
gadol i ni umdréahjic phrask wdisrtyied BH8 @stapdrated to a?wessbérmeuamﬂtﬁ@)commuga(%g)

and habli i dhha (RHORRAIE oDl Borohi 0520051008 Fite POTA 1B #1poizs:

al so useé esence et "~ si es in a
m xture ancEtObVH:Q Bl fong rmnllﬁwuleequraﬂoa qhBt@Uramd extractlon With EtOAc, the

organic phase was dried and evaporated to dryness to vield Cmpd 1d (7.5 g.)

Step 1D:
A mixture of 1d (7.5 g, 27.9 mmol) was refluxed with ethyl acetoacetate

20 (5.0 mL) in AcOH (100 mL) for 3 hr. After evaporation of AcOH and precipitation in
diethyl ether, Cmpd 1e (10.4 g} obtained after filtration.

Step 1E:
To a suspension of 1e (2.1 g, 6.3 mmol) in acetonitrile was added POCI,

(2.2 mL, 24.1 mmol,) and this mixture was refluxed for 5 hr, decanted to ice-water, and
25 extracted with EtOAc to vield Cmpd 1f (1.88 g} after chromatographic purification.

Step 1F;
A mixture of Cmpd 1f (1.0 mmol), 2-methoxyphenyiboronic acid (1.2

mmol), K,CO; (2.0 mmol) and Pd{PPhs)s (0.05 mmol) was heated in 1,4-dioxane/H,0
(2:1) at 110 °C overnight. After evaporation of solvent, the mixture was extracted
30 between CHCIy/H;0, and the organic phase was dried and evaporated to dryness.
Cmpd 1-1 (402 mg) was obtained after column chromatography. Depending on the
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As nentioned above, adm nistration of a conpound of the present invention
can be used to treat a wide variety of disorders or illnesses. In
particular, 5 conpounds of the present invention rmay be administered to a
war m bl oode ' r the treatnent of depression, anxiety disorder, panic
di sor der, Og‘égg@?@%@éﬁmm sive disorder, abnormal aggre&&TOR2004HEIAD| e

angi na, reactive hypertension, anorexia nervosa, bulima, irritable bowel
syndrone, shryldastioritycedhe anylbosoniigid @agerathe compokels listelliatmEbidng pai n,

Cushing's disease, inf i | SIE,  epil Y pa0d 10 substance abuse or

wi t hdr aval F{aﬁlﬁgef%oﬁypﬁ\?g%d %’idaﬁ‘gﬁgggépggﬁﬁa@&ﬁnce for purposes of
illustration, not |imtation. EXANRLES The CRF receptor antagonists of
this invention may be prepared by the 15 nmethods disclosed in Exanples 1 to

affinity, and Exanple 28 discl oseg _anjasgay for screening conpounds of this
invention for CRF-stinul ated adehyty e activity. Analytical HPLC M5
Method 1 Platform Agilent 1100 series: ggurpped with an auto-sanpler, an W
20 detector (220 nM and 254 nM, a M5 dé or (APCl); HPLC colum: YMC ODS
AQ S-5, 5p, 2.0 x50 mmcartridge; HPLC lient: 1.0 nUmnnute, from10 %
acetonitrile in water to 90 % acetonitritee in water in 2.5 m nutes,

mai ntaining 90 % for 1 mnute. Both acetonNzri l e and water have 0.025% TFA.
25 Anal ytical HPLC-MS Method 2 Platform r<i!(gi Ilent 1100 series: equipped with
an auto-sanpler, an UV detector (220 nM 254 nM, a Ms detector (APCl);
HPLC col unp—-~Phengrerex—SyRerg—Max — 20350+ mreetumi—HRECgr adi ent :
1.0 nmUm nutje m5 % acet@nitrile i er|t 5 % 30 aqetHiCtrile in
wat er in 1?:.&"?#"?1 tes, maintaining 95 (mr p %M%ut qb. t h [aMethothiitril e and
wat er have 07025967 TFA

141 O/ 42549 425 1.316 4

1-2 ﬁ\ 414.47 414 1.586 4

. 443.48 443 1.335 4

N-0O
/
Vs
’@0’
’ -~
1-4
O/
0
1-5 ‘)(@J 439.47 439 | 1.353 4
F
1-6 \p/ 413.45 413 125 4
g )

455.52 455 1.32 4

425.49 425 1.317 4
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15 WO 2005/ 063755 PCT/ 1B2004/ 004234 Anal yti cal
Agi l ent 1100 series:

and 254 nM,

equi pped with an aut o-sanpl er,
a MsS detector (electrospray);

HPLC- M5 Method 3 Platform
an U/ detector
HPLC col um: XTerra Ms, C18, 5p,

(220 nM

3.0 x 250 mmcol umm. 5 HPLC gradient: 1.0 nml/mnute, frqQmufo, onitrile
in water to¥989%06% ¥ tonitrile in water in 46 ninutes, jum;l)I% %?/%4
acetonitrile and maintain 99 0/ acetonitrile for 8. 04 m nut es: Both
acetonitrille and Water have 0.025% TFA™ Anal ytical HPLC M5 IVET nod
Platform AgiCrgst {1100 seriRs: equi pppdmMw t h| anM8ut - sagpl e
detector (320 nM and 254 nM a MS detector (APClI) and Ber 200 C02
punmp nodul{e; HPLQ colu Ber ger Pyr|) dine, PYR 60A| 6p, 4. 6 X 15 nmm
columm; HRLC gradient: /mnutey 120 bar; from 10 % net hanol| in
supercritidqal 1 to 60% mweFapol in pupErr ticald 4:021@’(%5;. 67 rfi nut es,
mai ntai ning 60 15 {% f or Faut e.  Met hanol hps 1. 5% wat er . |Backpressure
regul at ed gt+—4+40—hbar—Preparative—HRAEGNs—Platferm—Shiradzu—HPRES equi pped
with a G1ldqon 215 jJauto- sanpgeryfract)on col|ector, |UV detgctor and a PE
Sci ez API 1d0E)§ grass det ector HPLC cpl wsgyy; BHK g:@s Q Bged P, 3Gx75 nm 20
HPLC gr adi gnt : L/ mi H@P€, AW0% acetpnitrile in water to 100 %
acetonitrille in 7 m nutes, nBI'Mtaini ng 100 % acetoniltrile flor 3 nmilnutes,
with 0.025% TFA |Abbreyiations. AA: Acetyl acetate|25 LAH Li t hi um al um num
hydride DM Dichl orong DMSO i net hyl sul f oxi de
1-10 N 457.49 457 7.09 2
-
I
0
1-11 443.48 443 1.226 4
F
\0 Cl
1-12 459.94 459 1.188 4
1413 }(Q\ P 473.56 473 | 1448 4
IIS\
0
F
1414 \OQ 443.48 443 1.120 4
b{ =
1-15 NP 414 44 414 1.242 4
116 Q 409.49 409 1.088 4
F
117 % g > 431.44 431 1.071 4
F
1-18 @'ﬁ— 473.56 473 1.514 4
O
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EAA: Ethyl acetoacetate LC-Ms: |iquid chromatography-nmass spectroscopy 30
NaBH( QAc) 3: Sodi um Tri acet oxyborohydride Pd-C. Palladium (10 9% on Carbon
TFA: Trifluoroacetic acid Tosm c: Tosyl methyl isocyanide acac:

acetyl acetonate 16 WD 2005/ 063755 PCT/1B2004/ 004234 ED(]..

N et hyl - N -V Ani nopr opyl ) car bodi i ni de hydr ochl oﬁglm%ﬂgﬂnn
tetrahydrofuran TEA: triethylamne tR Retention tinme 5 EXAVPLEI

7- (2- METHORY= PHENYL) =3~ ( 2- METHOXY- 4- OL- - YL- PHENVL) =2 5-DLVETHYL-
PYRAZOLO 1,|5CAigeYRI M DI NE GEVe ON -N | Sy OV e MBE 2) @R dwg@g Na/ Et OAc zN
1) NaNO, SHCIx 3) [NaCNr 2) hytlrezine Qve Ih 2) (M. CH GH'OMR],! N1b N
NH2 N\ 1 \{1ic 1d HN | ~\ I NNJNNG|XQ "]-Nti N 100§ OMD N OMe
ArB(OH)i \|° PO I Pd(PPhN
1-19 463.46 463 1.030 4
F,C
F
1-20 F 431,44 431 1.165 4
R/
~N
1-21 3\ 502.60 502 |  1.469 4
A

= +0
1.22 ~ V 412.45 412 1.506 4

HO

1.23 438.49 438 6.463 2

1-24 ~ l 426.48 426 4.405 2

\”““/9
N
1-25 Q 395.46 396 | 8.240 2
0\
L
E\zs

425.49 425.9 8.260 2

127 ~

o 455.52 456 7.580 2

1-28 401.49 401.9 B.490 2
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/
nmet hyl

mol ) was

37.7 mol)
37.7 nmol) dropw se.

gﬁ”(‘;’%’@“&“% 0 C for

stannous chl ori de di hydrate
The resul ting suspensi on wa

--~/ K2CO3 Ove 1e Nif NM 1.7 N Step 1A 10 To a cool ed suspensi on of
4- am no- 2- met hoxybenzoate (6.82 g,
was added a solution of sodiumnitrite (2.60 g,

stirring at 40 nin,
awg)zgosfn%vs

porti onwi se.

in 6N HCO (aqueous)

After

1.5 hr prior to filtration. The collected solid was suspended in EtOH to
whi ch 15 npl onal d¢ghyde bi s(di nethyl dcetal’) |(/.5 nij 4577 fmo] s added,
and this reaGmpdn| mxtureRsas subj egt ewwt o r efllix pvetqi gt He': ?’J er
evaporatiop of EtOH the residue was | extracted betiween Et it wat er, and
the organi¢ phasetwas dri nd evapqgrated {to drynpss he resi dLhe was
passed thrpu ilica g€ plug (25% E)A\ghe )|t el d d 1b (7.43
g) as a m kt glrzeg’j‘ofr the nethyl and ethy ehz oa?@ps %) ;5/ 0%17)555
PCT/ | B2004/ 004234} Ste r) To a sol ution of ib (10.6 9) in dry diethyl
et her (200f L) wag added powder [(1.74 9 slowlly at 0 After stirring
for 45 mnfat O Clthe readi m xt urje _was (decanted onto ice-vvateLr, and the
aqueous phasd-¥Mhas|acidifiedrto pH 4.0. H&pfer 55881 at iBHNC {he afcohol (8.8
g) was ref|uxed with thio chloride (10 nmy) in DOMfor 2/5 hr, [decanted
onto ice-water, and_eXtracte W Th DEM™The [Crude bgEnzyl_chioritdel|(8.26 Q)
was heat ed| wi t h NACN (3.6 74.4 mol) in DVMSO (100 nL) at 80 C|for 45
mn. Aftel neppoval of oOmpd 1c (539835 () @bb.ai nedsaft r copumm
chromat ogr aphy with 30% EfOAc/ hexang. 10 Stiep 1C: |To a solution ¢f 1lc (5.98
g, 28.1 mmpl) in EtOAc (1 ) was ddded netallic|sodium (1.0 g 43.5
nmoi ) port|{onw se] and th/ xture wgs refluxed ovef ni ght.
1-32 § 385.42 3859 8.300 2
0
1-33 \@ 437.50 437 | 7.861 2
1-34 - /Q 429.912 429 8.229 2
1-35 \Og 439.512 439 8.320 2
O
1-36 ? 455.52 455 7.718 2
NHZ
1-37 @ 0 438.49 438 | 6.153 2
F
1-38 \0/@/ 443.48 443 1.218 4
1-39 Q_{O 437.50 437 7.807 2
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The resulting suspension was decanted onto ice-water and acidified to pH

4.0. The

mol ,) and refluxed in

and ext r actYQHONPEHEt Cac, the
dryness to yield Crpd 1 d (7.5 g.) Step ID: A m xture of

After SV

organi ¢ phase was dried an
Id (7.5 g, 27.9

organi ¢ phase was dried and evaporated to dryness.
conmpound (9.5 g) 15 was m xed with hydrazi ne nonohydrobrom de (15.3 g,
Et O/ H20 (6: 1) for 5 hr.

The r

esul ting
135.4

89{0911609?34 of EtCH

evaporated to

nmoi ) was fefTuxed wth ethyl acetoacgtate 0 (5.0Tn) T A7ACOA 100 L) for
3 hr. After ewsdorlati on of RcOH and premivpi tatils in dﬁethy“':ﬁp‘;;ar, Cmpd | e
(10.4 g) obtained{after filtration. Step |E: | To a slspensian of°1qg (2.1 g,
6.3 mmol ) ifn acetgnitrile wag-added BOCI3 (R.2 nL, {24.1 myol,) and this
m xture was refluxed for 5 decantjed to ice-watef, and {25 extrjacted with
Et CAc to yijel®®&mgd If (1 J¥t af t er| c488&dnt ogr #4%hi c Pa%E fli catizor]. Step I F:
A m xture qof Cnpd |I f (1.8/mml ), 2-net hoxyphenyl borenic aciid (1.2 mmol),
K2C03 (2.0 i) dnd Pd(PPh3)4 (0 05 jmml) was heated in_114-di oxgne/ H20
(2:1) at 1j-0 C ovdrni ght. Aftef evaporation of sol vent, the nixturle was
extracted 30 befwgen CHA 3/ and tlhe orgagni c phase was dried and
evapor at ed |t o8t yrjess. 1 (402 PP as obtNi hed®aft ér colkurm
chr omat ogr aphy. Dépendi ng the 18 MO 2005f{ 063755| PCT/ | B2004/ 004234 aryl
f uncti onal iM-yp—-n—the—ar\-beronic—aci-d-reagent-—the—gonpoutnds—listad in the
followi ng (table V\pre synghe d and purifigd by preparatijve LC IYS: R2 N-N
VN 01 Ny LG N 488,57 488 | 7216 2
g N
!
1-43 0 453.50 454 7.601 2
0
—0
144 0}\@ 453.50 454 8.310 2
1-45 @j ? 453.50 454 | 8380 2
-~
1-46 T 466.54 467 6.690 2
HOOC
1-47 \9 439.47 440 7.010 2
-~
!
o} O
1-48 485.54 486 8.000 2
NN
1-49 E’ /f 397.44 398 8.270 2
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Cpd R, MVMS tR Method 1-1 425.49 425 1.315 4 N-O 1-2 414. 47 414 1.586 4
1-3 F O 443.48 443 1.335 4 1-4 455.52 455 1.32 4 O 1.5 0 439.47 439 1. 353
4 F 1-6 413.45 413 1.25 4 O, 1-7 425.49 425 1.317 4 19 WD 20051063755
PCT/ 182004/ Q04 LC Cnpd RZ MVMS tR Met hod 1-8 | 413 1.236
4 1.9 Hooégﬁqzﬁ’%%’ég% 439 5.525 2 0 1.10 0 ' N 457. 49 1/9};19%‘39"3?’1-11
443.48 443 1.226 4 F/ 1-12 0/ \ C 459.94 459 1.188 4 1-13 10 473.56 473

1.446 4 Y$~_ O R \.1-14 \Q/ 443. 487443 1.120 4 1-15 41 .4;&%14 1.242 4
Cmpd R
mp 2 MW MS t Method
-
o
1.50 @ 439.52 439 8.288 2
1-51 ‘J@ 414.44 414 5.640 2
R
1-52 | 426.48 426 5.910 2
o
1-53 E /? 306.45 396 4.920 2
1-54 ’Aﬁ \é 426.48 426 6.630 2
P
H
1-55 g 467.53 468 6.970 2
H
1-56 5 439.47 440 6.710 2
F
1-57 \g 431.44 432 8.660 2
H
1.58" g’ /é 384.44 385 5.390 2
|
M
1.59 é 452.56 453 4.590 2
]
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1.16 | / 409.49 409 1.088 4 1.17 431,44 431 1.071 4 F 1-18 O - 473.56 473
1.514 4 20 WD 20051063755 PCT/ | B2004/ 004234 Cmpd RZ MWV MB t R HPLC Met hod
1.19 463.46 463 1.030 4 F3CF\ 1-20 F | / 431.44 431 1.165 4 1-21\ | ~ ~
502.60 502 1.469 4 0O 1-22 | ~, 1 412.45 412 1.506 4 1- Nioofh3p, 49 438
6.463 2 ~NO0906355| |/ 426,48 426 4.405 2 1-25 395.46%5?93. 265 o1
1-26 425.49 425.9 8.260 2 1-27 OO 455.52 456 7.550 2 1-28 S 401.49 401.9
8.490 2 2{ WD 20057063755 PCI/TBZ0047 004234 HPLC 0 RZTMNE IR Met hod
PLC
S Cmpd MW MS tr Method

0

455.52 455 6.170 -2

1-61 420.47 420 1.410 4

1-62

i
-
o

485.54 486 7.540 2

456.50 456 8.120 2

1-64 453.50 454.3 5.710 2

1-65 415.52 415 6.770 2

1-66 399.46 399 6.430 2

1-67

R;
o
~
L~
e
=
F
1-68 @F
1-69 g 475.45 475 6.970 2

479.46 479 6.740 2

479.46 479 7.260 2

1-70 423.52 423 6.370 2
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1-29 401.49 401.9 8.530 2 1-30 385.42 385.9 8.410 2 1-31 1-10 399.45 335.9
4.700 2 1-32 385.42 385.9 8.300 2 1-33 0 437.50 437 7.861 2 1-34 Cl1 /
429.912 429 8.229 2 1-35 \0 439.512 439 8.320 2 1-36 455.52 455 7.718 2
NtiZ 1-37 /| 0O 438 49 438 6.153 2 1-38 443.48 443 1. 218 Andhadiads \ O
437.50 437 YO@B/0837555 \Wp 20051063755 PCTI | B2004/ 004234 3RS RV VB tR
HPLC Method O 1.40 O 459.94 459 8.956 2 Cl 1-41 O 459.94 459 8.598 2 O\
1-42 ~/0 | [ 28857 488 7.216 2 0 1-43 O/ 453.50 454 7.60[ 2. 1-44 O
453.50 454 B.GHpd2| 1-45 i BB3.50 454 [SMBO 4 M6 (466t54 ﬁ‘iﬁubﬁ&o 2

1-T1 453.54 453 6.280 2
1-72 v@ 423.52 423 8.420 2
1-73 415.52 415 8.080 2
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HOOC \ 1-47 | 439.47 440 7.010 2 1-48 O | O\ 485.54 486 8.000 2 NON 1- 49
397.44 398 6.270 2 23 WD 2005/ 063755 PCT/ | B2004/ 004234 Copd R2 MA/MS t g
HPLC Method 1-50 ~ 439.52 439 8.288 2 1-51 414.44 414 5.640 2 1-52 426. 48
426 5.910 2 L 306. 45 396 4.920 2 1-54 426.48 42 i 1-55
467.53 468 8”%3@g9&”%556 439. 47 440 6.710 2 1-57 431.44qﬁgﬂ§é8ﬁ@6z% 1.58
384. 44 385 5.390 2 1-59 452.56 453 4.590 2 24 WO 20051063755

PCT/ 11320041004234 Cnpd Rz MV VB tEXARMECEMS hod 160 455.52 455 6.170 2

1-61 420.47 420 1.410 4 1-62 485.54 486 7.540 2 @3 456.50 456 8,120 2
1.64 453.50 454.3 5. 710 2 ALTERNATE SYNTHESIS OF INTERMEDIATE

OZMB 2Me OMe
H,so. 1) NaNO,, $nCl, LAH
—
(MeO)zCH “cHoMe, N
1) Na/EtOAe
soc, _ NacN 2) hydrazine

/ 1b.1 / 1b.2 / 1c

|
N N
B / N’ 7NN
HN o e
N
CO Et _Pody OMe
,

N
N\_7 1e N\\.J 1"

Step 1A-A:

5 To a 3-neck flask equipped with a mechanical stirrer was charged
250 g {1.12 mol) of 2-methoxy-4-acetylaminobenzoic acid methyl ester followed
by 1L of methanol. Agitation was started and 94 mL (3.36 mmol, 3 eq.) of
concentrated sulfuric acid was slowly added creating a slight reflux. The
mixture was stirred for 24 hr. The mixture was concentrated in vacuo affording

10 a thick siurry. The slurry was filtered using a Buchner funnel and washed with
300 mL of cold methanol. The filter cake was collected and dried in vacuo at 45
°C for 24 hr affording 302 g of 1a as a hemi-sulfate salt in a 96% yield.

Step 1A-B:
In a 2L three-neck Morton flask equipped with a mechanical stirrer and
15 thermocouple was charged 200 g (716 mmol) of methyl 4-amino-2-methoxybenzoate
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1-65 415.52 415 6.770 2 1-66 399.46 399 6.430 2 1-67 | i 479.46 479 6.740
2 1-68 1 [/ r 479.46 479 7.260 2 1-69 475.45 475 6.970 2 1-70 423.52 423
6.370 2 25 WD 2005/ 063755 PCT/ | B2004/ 004234 Cnpd Rz MW Ms tR HPLC Met hod

1-71 1 i 45 .280 2 1-72 423.52 423 8.420 2 1- 5 8.080
2 26 WD 20%&‘?808%?@%%PCT/ | B2004/ 004234 EXAMPLE | A ALTER@?@%W%@ IS OF

| NTERVEDI ATE 1 F O2Me OZMe 02ne OMe OMe OVe H2SO4 | 1) NaNO, Sndi | AH
2) (MeO), CH@H(TB¥Esolid WabisiuNidd with 700 AC df BNMHydroChiodd a€ith aG¥hlbdinVen ite-

N2) E10Ac S%. N?%ez}nixwgrvgazsj &earge'g dropwise 54.3 g (788 mmol, 1.1 eq.) of sodium
nitrite in 100 mL of water maintaining a temperature of <15 °C during the addition. The
mixture was stirred an additional 1.5 hr affording a light yellow, homogeneous solution.

5 To the mixture was carefully added 272 g (1432 mmol, 2 eq.) of anhydrous stannous
chloride. The temperature during the addition was kept <10 °C. The mixture was
stirred at 0 °C for 1 hr, and then stored at 5 °C for 16 hr. The precipitate was coilected
by filtration through a Buchner funnel and the filter cake air dried for 2 hr. The filter
cake was transferred to a 2 L round bottom flask equipped with a magnetic stir bar and

10 diluted with 600 mL of ethanol. To the slurry was charged 142 mL (859 mmol, 1.2 eq.)
of malonaldehyde bis{dimethyl acetal} and the mixiure refluxed for 6 hr. After
evaporation of ethanol, the residue was diluted with ethyl acetate and neutralized with
sodium hydroxide. The organic phase was separated, dried and concentrated in
vacuo. The crude product was passed through a silica gel plug eluting with 25% ethyl

15 acetate in hexane affording 96 g of Cmpd 1b in a 58% yield as a mixture of the methyl
and ethyl esters.

Step 1A-C:
To a 1L round bottom flask containing 500 mL dry THF was added LAH
(14.5 g, 380 mmol, 0.95 eq), and the mixture was cooled to 0 °C. To this mixture was
20 added dropwise a solution of 1b (96 g, 400 mmol, 1.0 eq) in 300 mL THF. The
temperature was maintained below 15 °C during the addition. After the addition was
complete, the mixture was stirred for 1 hr, then the reaction mix was carefully
quenched with water (14.5 mL), 10% aq. sodium hydroxide (14.5 mL), and water (43.5
mL). The resulting mixture was filtered through a pad of Celite® and concentrated to
25 provide 1b.1 as a slightly yellow oil (63.9 g, 75.7%), which was used without further
purification. '

Step 1A-D:
Thicnyl chloride (95 mL, 1.30 mol, 3.1 eq) was added dropwise over 1 hr

to a solution of 1b.1 (85.0 g, 0.42 mol} in 400 mL DCM, keeping the rate of addition
30 such that a gentle reflux was maintained. A precipitate formed, which re-dissolved
upon completion of the addition. The resulting dark solution was refluxed for 4' hr. The
cooled reaction mixture was poured onto 500 g of ice, and the resulting mixture was
extracted with 2 x 700 mL of DCM. The combined organic layers were washed with
saturated aqueous sodium bicarbonate, dried over sodium sulfate, filtered, and
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M 1b.1 1101 1b.2 NN~ Ic H-NHI \ \ / N \ NN 112N OV RN N CO Et Ow
POCi, O N 1d J NNM ~to NN ~1i Step 1A-A 5 To a 3-neck flask

equi pped with a mechani cal stirrer was charged 250 g (1.12 m)l) of

2- met hoxy- 4 l{!ﬁ%obenzoic acid nethyl ester foll owed ﬁ/

met hanol . A ati s started and 94 nlL (3.36 mmol, 3 BTN 2(9?4’004234
concentrated sulfuric acid was slowy added creating a slight reflux. The

m xture was c&ﬁéé’nfrﬁl@dft@Frozﬂe Mb.2 (TBS dYiaX aUWrewmesidc @Ricle Wk ab&flwitibuy AtHer
affording 10 a thick slurry. The slurry was filtered using a Buchner funnel

and washed WMEHFEY9YB0 i of "col d nethanol. The filter cake was col | ected and
dried in vacuo at 45 C for 24 hr affording 302 g of 1a as a hem-sulfate
salt in a 96%yield. Step 1A-B: In a 2L three-neck Mrton flask equi pped
with a necha@t¥Estirrer and 15 thernocoupl e was charged 200 g (716 mol)

of nethyl 4 am ne: sollifRhNErXINE 79 gt 840 ZND1 208tR) 9:66%5(1B@Tdu_)82@4)é6m4234
o T S0 e ey i e (S o SRS 5 . 800 S Pt 1o
eq.) of sodlmm (motmu)tmateﬂ 4000 AC. The nidiers wasihebied rat ngoscmmpembmr@ of <15
G e 09 SRR il e AR, 00 S "B bR e e
careful | y adesdle2was taked4p2inra00l mL DCM| ahd efasheh il sakiraediageacts sobilor i de.
The tenper atb eoogigtrel s?é?utlone(Zaﬁi t' O]i]he <:1§ganxc:playerl\.gascdru-errp%vgrl chﬂn? s‘ﬂ@aste,
10 filtered, and concentrated to provide a dark brown solid residue. This residue was
slurried in ethanol (100 mL}, then the solid was collected by filtration and washed with
cold ethanol and ether, providing 1c (48.0 g) as an off-white solid. The mother liquid
was concentrated and purified by silica gel chromatography, eluting with 1:1
hexane/ethyl acetate, to provide an additional 15.4 g of 1¢ as a white solid. Combined
15 vyield63.4g.

Step 1A-F:

To a solution of 1c (63.4 g, 0.30 mol, 1 eq) in ethyl acetate (800 mL)
was added metallic sodium (10.3 g, 0.45 mmol, 1.5 eq) portionwise, and the mixture
was refluxed for 16 hr The cooled suspension was poured onto 500 g ice, acidified to

20 pH 5, then extracted with 2 x 300 mL ethyl acetate. The organic phase was dried over
sodium sulfate, filtered, and concentrated to a crude yellow oil {86.5 g).

The crude yellow oil (86.5 g) was dissolved in ethano! (480 mL) and
water (80 mL), then hydrazine monohydrobromide (100 g, 0.88 mol, 3 eq) was added
and the mixture was heated at 85 °C for 16 hr. The solvents were evaporated, brine

25 (200 mlL) was added, and the mixture was extracted with 2 x 300 mL ethyl' acetate,
The combined organic layers were dried over sodium sulfate, filtered, and concentrated
to provide 1d (68 g) as a crude brown foam, which was used without further
purification.

Step 1A-G:

30 A mixture of 1d (68 g, 250 mmol, 1.0 eq), ethyl acetoacetate (100 mL),
acetic acid (150 mL), and ethanol (150 mL) was refluxed for 24 hr. The cooled mixture
was concentrated to provide a solid residue, which was then deposited onto a fritted
glass filter and washed with ether, providing 1e (52.0 g, 51.2%) as an off-white solid.

PAY



stirred at O Cfor 1 hr, and then stored at 5 Cfor 16 hr. The precipitate
was collected by filtration through a Buchner funnel and the filter cake
air dried for 2 hr. The filter cake was transferred to a 2 L round bottom
flask equip .t h magnetic stir bar and 10 diluted with 600 ni of

et hanol . Toaﬁifgxgé 6317|"’gy was charged 142 nL (859 mmol, 1. 2PEk{IBR004ypd234

mal onal dehyde bi s(di methyl acetal) and the m xture refluxed for 6 hr. After

evat)or ia_t [ ogt@fTﬁth&almbr wbﬁlegﬁ@:lrgue, t_?ﬁﬁ cﬁlid'nﬂ@bpﬂﬁd mnesilimlgaa@ghg?e%ang o
neutral i ze _sodi.um i de.. organi.c.phase was separated, drie
and concent'?é%@?' iﬂ?%gé&@én[rﬁé‘eépﬂﬁgro bdd °b§%§9d§% ssvé%S%Far"@'ﬁﬁﬁ‘eé%si lica

gel pl ug elpsdvideganradditiodSI%7€l dnyof 14 5s ac eff-avhite solidH{ecmbiredafi¢ld6dighg 96 g of Cnpd
b in a 58%yield as a m xture of the nethyl and ethyl esters. Step 1A-C
To a 1 L round bottom flask containing 500 nL dry THE was added LAH (14.5

g, 380 mmlgieP18%:€q), and the mixture was cooled to 0 C. To this mixture

was 20 adde ropw se a sol ution of |h ( 00 |, 1.0 e in 300 nL
THF. Thegﬁl t enper at ur eﬁ-ﬁlé'ss%ﬁ?'?ﬁ% a8 %%E&N%?%ﬂ@‘ﬁh'ﬁar%%f’wge é%(?i 'ﬂ%)dﬁ‘ﬁs Af t er
the additi Giidé@POCHAMRD @ILE 493 Renoll) Aidrhis nikarestas refuketl Gar 16 Har Thé bedted he

reaction mx was carefull enched th er 4.5 | 109% odi um
o ox i de (ackEh gl Yoy SPEIEEwSlet, adhe e dubito bt vt B
filtered thwitughiorafopad The Cembined rorganil exicante nereatiset boer2sodmowiufgte lb. 1 as a

slightly yell i . 5. 79 whi_ch ed. with further
purificati 3}'1‘?’%& g’ﬂ)é f%}%n %Eﬁgfj‘onﬁe {:%illdg? iwcfé Q%@g%%§ s%cé@eﬁ%ﬁ%on@?%raeogy, was
added di®pwilitieg eite3: 1lhdxenes/aihy asetatet fogieldf (28.01) 685 tah sp)id0. 42 nol) in 400 nL
DCM keeping the rate of addition 30 such that a gentle reflux was

mai ntai ned. A precipitate formed, whjghp(g-fissolved upon conpletion of the
addition. The resulting dark solutiommwas refluxed for 4 hr. The cooled
reacti on m x7ts@PRURSL-BIZHMETHAXYEOPERR0IG 1-0E-PHENYL -2 5eDINETRI YE- BRAZOLO[@, 51 Xt ur e was
extracted with 2 x 700 nL of DCM TX]EYfﬁﬁl ined organic | ayers were washed

wi th saturated aqueous sodi um bi carbonate, dried over sodium sulfate,
filtered, and 28

~N
N = \
N iPrMgCi AN
OMe " N
Fe(acac)3 OMe
N 1f

N\\j N\\:NJ 24

15 Step 2A:
To a solution of Cmpd 1f (1.41 g, 4.0 mmol) and Fe(acac); (424 mg, 1.2

mmol} in THF/NMP (v/v = 8:1) was added iPrMgCl (2.0 M in THF, 4.0 mL) slowly at
room temperature. The reaction mixture was stirred for 1.5 hr before quenched with
1N HCI (aq.). After extraction with EtOAc, the crude product was purified by column
20 chromatography (25% EtOAc/Hexane) to yield Cmpd 2-1 (628 mg.)
Depending on the alky! functionality in the alkyl magnesium halide, the
compounds listed in the following table were synthesized:
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WO 2005/ 063755 PCT/ |1 B2004/ 004234 concentrated to provide 1b.2 (76.5 g) as a
brown solid, which was used without further purification. Step 1A-E A
solution of 1b.2 (76 g, 340 mmol, 1.0 eq.) in DVF (100 m-) was added 5
dropwi se over 20 min. to a mxture of sodium cyanide (2 l, 1.5
eq) and DWO P8UY3M) heated to 100 C. The mixture was ﬁcegftngzglmg)?ﬁi%”g‘)c for 4
hr, then the cooled mxture was filtered through Celiteo. The filtrate was
concentrated, then the residue waB,taken up in 300 nL DCM and washed with
sat urat ed aqueous sodi um bicarbonaje solution (200 nlL). The organic | ayer
was dried over sodiumsulfate, 10 , , and concentrated to provide a
dark brown solid residue. This re g S lurried in ethanol (100 ni),
then the solid was collected by ati~gn and washed with cold ethanol and
ether, providing Ic (48.0 g) as an »ff-white goljd. The nother liquid was
concentrated and purified by silica gel at ogr aphy, eluting with 1:1
hexane/ et hyl acetate, to provide an addi al 15.4 g of Ic as a white
solid. Conmbined 15 yield 63.4 g. Step To a solution of 1lc (63.4 g,

0.30 nol, I eq) in ethyl acetate (800 ni- was added netallic sodium (10.3
g, 0.45 mmol, 1.5 eq) portionwi se, and the fi xture was refluxed for 16 hr
The cool ed suspension was poured onto 500 ¢ Tce, acidified to 20 pH 5, then

extracted with 2 x 300 nL ethyl acetate.

sodium sul fate, filtered, and concentrated a crude yellow oil (86.5 Q).

The crude ygTTow offl" (86.5 ¢) Wwas digsolved[in ethahol (4 r,r_b:) nd water

(80 nL), thencspdr azi ne norehydr obr o Mg (100 S 0. 88 tgol , {3 é? was added

and the mixture wad heated at 85 C fpr 16 hi. The splvents |wWiF °8vaporat ed,

brine 25 (200 nmL) was addﬂxnd thej m xture was extfractediwith 2 x 300 nL
ne

et hyl acetate.2.4The conbi or gani c| Bey&7s (wer a6dri edif.psger, sodi ym sul f at e,
filtered, and concentrated o provide Id (68 g) as{a crudg brown foam
whi ch was ufed—wtThout TUrther purification.

2-2 375.474 375 1.499 4

333.393 333 1.542 4

375474 375 1.278 4

389.5 390.2 8.490 2

415.447 415 7.880 2

408.481 409 6.280 2

&
2-6 l 347.42 348 8.514 2
. i ;F
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Step 1A-G 30 A mxture of Id (68 g, 250 mol, 1.0 eq), ethyl acetoacetate
(100 m.), acetic acid (150 nL), and ethanol (150 nL) was refluxed for 24
hr. The cooled m xture was concentrated to provide a solid residue, which
was t hen de 05|ted ontoafrltted glass filter and was er

provi di ng I“%) , 51.2% as an off-white solid. Qs\gl%\!(g%@(}(%g?%

PCT/ | B2004/ 004234 The not her |iquor was concentrat ed, then chr onat ogr aphed
on silica gel using 10% nethanol Trj DCM as| el uent.f The SO Pg o0quct thus
obt ai ned was Omghed with eRper to prawwde pnMsddi tii obal 1 fil 1e as an
off-white solid (conbined vield 69 . _SteplIA-H 5 To a sy Mpahy Hn of le
(41.2 g, 12{3 mmol )| in acefonitrile (200 nL)| was added PO 3 (45.9 n, 493
mmol ,) andlthis m A for 16f hr. The cool ed] reactiton m xture
was poured|onkmic esyldghng m xtairne vesoextracted with

chl orof ormj The co racts were dried over podium sul fate,
filtered, and conc ijldue was| purified by si|ica gel
chr omat ogr aphys—=% hexanesfrethyt—racetater—to—yteld | f

(29.0 g) as a tan

7- 1 SOPROPYL,- 3212- M |- ¥43.93BENYL) 494 5- DIAVISPHYL- PYRAZOLJ 1, 5-
Al PYRI M DI NE  NON t Pr MgCl Ove Fe(pcac)3 v , N 1f N 241 N / N
[ 15 Step [ZATTo @ sorapiona@ft Cnpg 1 (IT-@L g, 4.0 mot )| and Fe(acac) 3

(424 ng, 1.|2

2-11 461.926 462 8.740 2

F
2-12 q 427.481 428 8.240 .2

1
213 é} 443.936 444 8.750 2

1
214 <j§, 443,936 444 8.660 2
F
215 ‘p/ 427.481 428 8.240 2

2-16 ﬁ 361.447 361 2700 1
T
217 4%5 488.387 488 8.920 2
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mml) in THF/ NWP (v/v = 8:1) was added iPrvgCl (2.0 Min THF, 4.0 nm.) slowy
at roomtenperature. The reaction m xture was stirred for 1.5 hr before
quenched with IN HC (aq.). After extraction with EtOAc, the crude product
was purifie o] 20 chromat ography (25% Et OAc/ Hexane ield Crpd
2-1 (628 nga’)ob%%sz ?fggnr]\g on the al kyl functionality in th%cﬂiﬁz%‘” %ﬁﬁ“nem um
hal i de, the conpounds listed in the following table were synthesized: 30 WO
2005/ 063755 PCTJI B2004/ 004234 R OgxaAMpGmd R2 MVM5 tR Method 2-1 361. 447
361 1.286 4 2-2 375.474 375 1.4997Z4  2-3 .-.42 333.393 333 1.542 4 2-4
375. 474 375342 METHRXY-$-PERATRY: ISYLIRIBNILIE, BOMETHYLLYBAIOLSIS-AP VRPN 14 2 F |
P 2-7 415.417 415 7.880 2 2- 8advAQicid@9:1¥e.c284k 2 31 WO 2005/ 063755

PCTI LB20041004234 HPLC Cmpd RZ MWIMS tR Met hod 2-9 427.481 428 8.240 2 |
2-10 443.936 444 8.790 2

-N

%

NN,
Y
N O 00 o
-~ N.
N N
o D (\ I
1d Ney
<\_Jl & beAL__ AN
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S Slep 3A:

To 20 mL EtOH were added Cmpd 1d (1.0 g, Example 1, Step 1C) and
ethyl-2,4-dioxovalerate (0.82 g) followed by 0.5 mL acetic acid. The reaction mixture
was heated at 80 °C for 12 hr. Concentration and purification by silica ge! column
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2-11 461.926 462 8.740 2 2-12 / \ | 427.481 428 8240 2 2-13 443.936 444
8.750 2 2-14 443.936 444 8.660 2 2.15 427.481 428 8.240 2 2-16 361. 447
361 2.700 1 247 488.387 488 8.920 2 32 WD 20051063755 PCT/ 1B20041004234
EXAMPLE 3 3- (2- METHOXY- 4- PYRAZOL- 1

- YL- PHENYL) - 2. 5- DI NETHYL- PYRAZOLQ[ 1, 5- A] PYRI M O NE- 7- CARBOXYLI C ACI D ETHYL
ESTER 0 0  OVOPWPSHERENCN NN N O N O N OL 3-9 3.5 3. 6PCUIBA0MMMOREE ' 7/, | |
tMycl 0 O,~ ~NN~NN NO, DIBALNN N3-13-301L NO- 00 Xx-NO,/ NN

NN 0 _ \Cl'III'OA‘latOélgle Nelded Cmpd 3-1 (0.66 g, 46.1% yield) and the inverted addition
Cmpd 3-2 (0.47 g, 32.2% yield.) :

Step 3B:
To Cmpd 3-1 (30 mg) dissolved in THF (1.5 mL) was added DIBAL (150

5 uL of 2 M DIBAL in hexane.) The reaction mixture was stirred at room temperature for
2 hr and quenched with water (0.4 mL.) After purification via LC-MS, Cmpd 3-3 (3.3
mg) obtained. Following the same procedure, the reduction of Cmpd 3-2 afforded
Cmpd 3-4 (2.6 mg) after purification.

Step 3C:
10 To 1.5 mL THF was added Cmpd 3-1 (30 mg) followed by CH;MgBr

(150 uL of 2 M CH;MgBr in THF.) The reaction mixture was stirred at room
temperature for 2 hr and quenched with water. The resulting material was purified by
LC-MS to yield Cmpd 3-5 (3.8 mg.) Following this procedure with Cmpd 3-1 and
CH;CH:MgBr vielded Cmpd 3-6 (4.1 mg.) after purification. Following the same

15 reaction procedure employing Cmpd 3-2 as the starling reagent and CH;MgBr as
nucleophile afforded Cmpd 3-7 (4.0 mg) after purification.

Step 3D;
To THF (1.5 mL) was added acetamidoxime (20 mg) and NaH (10 mg)
with stirring at room temperature for 30 min. Crmpd 3-2 (40 mg) was added, and the
20  mixture was heated at 80 °C for 2 hr in a sealed tube. After purification via LC-MS,
Cmpd 3-8 obtained (5.5 mg.)

Step 3E:
To Cmpd 3-1 (200 mg) in dioxane:water (9:1) was added LiOH (30 mg.)

The reaction proceeded with stirring for 6 hr at room temperature followed by

25 quenching to pH 4 (HCI, 4 N) and extraction between H,O (20 mL) and EtOAc (20 mL.)
The organic phase was dried over Na,S0, and concentrated. The resulting
concentrate was purified by silica gel column chromatography (50:50 EtOAc/hexane) to
yield Cmpd 3-9 (180 mg.) Compounds presented in Example 3 are tabulated in the
following table:
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addi ti on

\' 1/ NNDBAL NN
WN NaH N N 01 O 3-7 |
Et OH were added Cmpd 1d (1.0 g,
et hyl -2, 4- %%ﬁys?da?fs?te (0.82 g) followed by 0.5 nL acetl; /ﬁ%aqm
reaction m xture was heated at 80 C for
purification by silica gel
chromat ogr aphy vyi el ded Crpd 3-1 (O.
Cmpd 3-2 (0.47 g,
dissolved in THE (1.5 nL) was added
hexane.) The reaction m xture V\§
guenched with water (0.4 niL.) After
ng) obtai ned. Foll ow ng the sanme procedy
af f or ded

N O.

32. 2% yi

_DP‘BA

uriy

12 hr.

~0 0O NOLO NOL 0 3-2 3-4 NOH MMd
NN 38 NN\ 1\
Exanple 1, Step 1C) and

Concentration an
columm 33 WD 2005/ 063755 PCTI | B20041004234
g, 46.1%yield) and the inverted
ldy) Stan 3B: To Cnpd 3-1 (30 np)
50 5 uL of 2 MDBAL in
roomtenperature for
d+on via LCM5 Cnpd 3-3 (3.3
t he reduction of Cmpd 3-2

N A N N NH,
IN 5 Step 3A: To 20 niL

%me

N
NG |
HPLC
Cmpd R4 R, MW MS tr Method
0x.0

341 H3C~§~ j_,’v\/ 391429 | 392 | 2681 1
> B,

32 0}% 391.429 392 | 6.850 2

0

OH

3-3 H,C [ 349.392 350 | 5.060 2
HO q

34 \‘f- ,\.i,i 349.392 350 | 5.030 2
H

3-5 ch% 377.446 378 | 6.880 2
H

36 Hsc%r /i\ 405.499 406 | 7.980 2
H3

37 | HO 377.446 378 | 1.264 4
| B

3-8 p 401.428 402 | 6.990 2

N

O OH

3-9 H,C jr 363.375 364 | 5740 2
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Cmpd 3-4 (2.6 ng) after purification. Step 3C. 10 To 1.5 nL THE was added
Cnpd 3-1 (30 ng) foll owed by CH3MgBr (150 uL of 2 M CH3MyBr in THF.) The
reaction mxture was stirred at room tenperature for 2 hr and quenched with
wat er. The yesihdd material was purified by LC M5 to yi 3-5 (3.8
my.) Fol | ow'ng Hﬁ‘%“gﬁ’%r ocedure with Cmpd 3-1 and mw%@@?@@g%ﬂ cnpd 3-6
(4.1 ng.) after purification. Follow ng the sane 15 reaction procedure

enpl oyi ng Cmpd 3-2 as the starting B‘)ea@png 4and CHSI\/gBr as nucl eophile

af f or ded Cerd%E afterkﬁHgl Icatlon. PBD To THE (1.5 nL) was
added acet ani do%#T T(‘%Y f@f‘-)hzgﬁ‘ow\ﬁ"f‘f’r sTRIFYYORGMETH Y- 0om
tenperature for 30 min. Cpd 3pvkrAzdo[mealwaammseded, and the 20 m xture was
heated at 90 C for 2 hr in a sealed tube. After purification via LC M5,

Cmpd 3-8 obtained (5.5 ng.) Step 3E: To Cnpd 3-1 (200 ng) in dioxane: water
(9:1) was added LiOH (30 ng.) The reaction proceeded with stirring for 6 hr
at roomtenperature followed by 25 quenching to peF4 (HCO, 4 N) and
extraction between H2Z® (20 nL) and Et QAc (20 ni.) e_@rgani c phase was

dried over Na2SO4 and/cofcentrated. The resul tind® cHn rate was purified
by silica gel col uN"c tography 50 0 Et OA to yield Crmpd 3-9
(180 ng.) Conpounds pre en%%j % are tabul atkd ijp.the follow ng
tabl e: 34 WD 2005/ 063 I Bzoé‘aF/ 00423 3& N N N~ J
AcOH
1d 41

N N

N N\\‘j

5 Step4A:
A mixture of Cmpd 1d (40 mg, Example 1, Step 1C) and 1,1,1-

trifluoropentane-2,4-dione (excess) was heated in AcOH at 150 °C for 15 min with
microwave to afford after purification via L.C-MS Cmpd 4-1 (29 mg.) Depending on the
trifluorodione, the compounds in the following table were synthesized:

10

Cmpd R, MW MS tr

4-1 }(k 387.363 | 387 6.21
HC 215

4-2 \)}Q 415417 | 415 | 6.928

* All HPLC determinations employed Analytical Method 2.
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HPLC Cmpd R, RT MWMS tR Method 0 O~/ 3-1 H3C 391.429 392 2.681 1 / H 3-2
0 ? 6- %-3 391.429 392 6.850 2 0 2~ OH 3-3 H3C -"' 349.392 350 5.060 2
HO H3.4 --~ |, , 349. 392 35050302 3-5 H3C < 377.446 378 6.880 2 H 3%

H3C-f 405. 4 80 2 3-7 HO 377.446 378 1.264 4 81l i .
401. 428 402%2”@@58“575% 0 CH 3-9 H3C 363. 375 364 5. 740 2 %%49%%41063755
PCT/ | B2004/ 004234 EXAVPLE 4

3- ( 2- NETHOXY- 4- PYRAZOL- 1- YL- PHENYL)EXABPDENETHYL- 7- TRl FLUOROVETHYL -
PYRAZOLC 1, 53—(%) hﬁg—ﬁb% lPNEAZOFL% -YLl._-lPHNEON}IfL) 2,5-DIMETHYL-PYRAZOLO[1,5-A]PYRIMIDINE-7-

CARBOXYLIC ACID DIMETHYLAMIDE

f
Qs -OH Oa N

= “N” \ ZNTY
——
SN
OMe _EDCITEA OMe
HOBT Me,NH,Ct

l\g 7 N’N
WAL / 5.1

5 Step 5A:
To a solution of Cmpd 3-9 (50 mg, 0.14 mmol, 1 eq) in DCM (1 mL) was

added HOBT (57 mg, 0.42 mmol, 3 eq), TEA (0.12 mL, 0.84 mmol, 6 eq),
dimethylamine hydrochloride (34 mg, 0.42 mmol, 3 eq) and EDCI (79 mg, 0.42 mmol, 3
eq). The mixture was stirred at room temperature for 16 hr, then the solvent was
10 evaporated, and the crude reaction mixture was purified by preparative HPLC/MS,
providing Cmpd 5-1 (10 mg) as a TFA salt. Depending on the amine employed in the
amidation step above, the compounds in the following table were synthesized:

Cmpd R: MW MS tR.
5-1 -C{O)N(CHs), 3980.44 5.17
5-2 -C(O)N(CH:CHs), 418.50 | 419.2 6.22
5-3 -C(O)IN(CH;)CH,CH, 404.47 405.2 5.66

* Al HPLC determinations employed Analytical Method 2.
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HHNOQN \ /1I\ Ov H3C /Il CFA W AcOH 1d 4-1 NN N / 5 Step 4A: A

m xture of Cnhpd 1d (40 ng, Exanple 1, Step 1C) and 1,1, 1-
triftuoropentane-2, 4-dione (excess) was heated in AcOH at 150 C for 15 m' n
with mcro vzﬁ%stm%,&fford after purification via LG M OT‘Fd 4-1

Dependi ng o ¢7PPf 1 uor odi one, the conpounds in the % T’PJW%Q “czé‘bl e were
synthesized: F3 R 01 10 Chpd R MWMS tR 4-1 H C 387.363 387 6.215 3 4-2
415.417 415 6.928 Al HPLC determ nagxaQirg gegrpl oyed Anal ytical Method 2. 36
WD 2005/ 063755 PCT/ |1 B20041004234 E '

3- ( 2- METHOXYCHCUOREMDIOK{2-§3-(A-METHOXV ) RYRAZOLES - KIERHENY LR RRIMET 6 Lt PYRAZOUOVRS-M DI NE- 7

- CARBOXYLI C ACI D DI METHYLAM DgounfebiNG-Npeetdvy-ARE N

N"N N~ E/ Er~,| \
2-formyl
phenylboronic cyciopentyl

OMe acid OMe amme

)& pd(phap)‘ NaBH(C)Ac)3

KCO,
/ 1 6a / 6-1

/

5 Step 6A:

To a solution of 1f (500 mg, 1.4 mmol, 1 eq) in 1:1 dioxane/water (6 mL)
was added 2-formylphenylboronic acid (255 mg, 1.7 mmol, 1.2 eq), followed by
potassium carbonate (390 mg, 2.8 mmol, 2.0 eq) and
tetrakis(triphenylphosphine)patladium{0) (82 mg, 0.07 mmol, 0.05 eq). The mixture

10 was heated in a sealed tube at 100 °C for 3 hr, then the solvent was removed under
vacuum. The residue was taken up in ethy! acetate and washed with water and brine.
The organic layer was dried over sodium sulfate, filtered, concentrated, and the residue
was purified by silica gel column chromatography using 1:1 hexanes/ethy! acetate as
eluent, to afford 6a (500 mg, 85%) as a yellow solid.

15 Step 6B:
Scdium triacetoxyborohydride {80 mg, 0.38 mmol, 2 eq) was added at

RT to a solution of 6a (80 mg, 0.19 mmol, 1 eq) and acetic acid {0.011 mL, 0.19 mmo],
1 eq) in dichloroethane (1 mL). The mixture was stirred at RT for 16 hr, then the
mixture was concentrated, taken up in methanol, and purified directly by preparative
20 HPLC/MS, providing 6-1 (36 mg, 38 % yield) as a TFA salt.
Depending on the amine employed in the reductive amination step
above, the compounds of the following table were synthesized:
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Ove EDClI, TEA Ove HOBT, Me2NH2CI | / NN 3.9 M / 5-1 5 Step 5A: To a
solution of Cmpd 3-9 (50 ng, 0.14 mol, 1 eq) in DCM (1 mM-) was added HOBT
(57 mg, 0.42 mmol, 3 eq), TEA (0.12 n., 0.84 mmol, 6 eq), dinethylam ne
hydr ochl ori 0.42 mmol, 3 eq) and EDCl (79 ng, 0.42 mmol, 3 eq).
The i xt ur ea@/a{ggsz[f‘;?’%?ed at roomtenperature for 16 hr, tPReHEAMOEM ent was
10 evaporated, and the crude reaction m xture was purified by preparative
HPLC/ M5, providing Crmpd 5-1 (10 ni), as a TFA salt. Depending on the am ne
enployed in the amdation step abqgve, the conpounds in the follow ng table
were synthesized: R2 Chpd R2 MV N~ tTH
-C(O) N(CH2CH3) 2 418.50 419.2 6. 24
Al'l HPLC determ nations enpl oyee
PCTI | B2004/ 004234 EXAMPLE 6
CYCLOPENTYL- { 2- ( 3- ( 2- METHOXY- 4- PYRAZCL-
5- A] PYRI M DI N-7-YL]-BENZYL}-AM N
N cyGopeny- N Owve acid Owe am ne Owe

O N( CH3) CH2CH3 404. 47 405.2 5. 66
al Method 2. 37 WD 2005/ 063755

PHENYL) - 2, 5- DI METHYL- PYRAZOLJ 1,
/' N ON-/ N N phenyl boronic
P)4 | \ NaBH(CAc), K2CC3

Cmpd R, MW MS tr
H
6-1 QN 49262 | 493.4 5.69

6-2 O,ﬁ\/Q 50665 | 507.4 | 5.95
H
6-3 Q/N\/@ 47860 | 4791 | 549
H
6-4 ?NJQ 46659 | 4671 | 533
|
6-5 N 452550 | 452 | 440

6-6 O\/@ 478.597 478 4.70
6-7 Q/@ 492.624 492 4.85
6-8 Q\Q 506.651 506 4.74
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NNIN If NQL 6a 6-1 5 Step 6A: To a solution of 111" (500 ng, 1.4 mol, 1
eq) in 1:1 dioxane/water (6 m-) was added 2-fornyl phenyl boronic acid (255
ng, 1.7 mmol, 1.2 eq), followed by potassium carbonate (390 ng, 2.8 mol,
2.0 eq) and LS(tri phenyl phosphi ne) pal | adi un{0) (8 0. 07 mmol ,
0.05 eq). Thweéﬁbé ulr75§ 10 was heated in a seal ed tube at %6%0?46‘}%4%4 hr, then
the solvent was renoved under vacuum The residue was taken up in ethyl
acetate ang vvashep wth water and brine. Thel|organi ¢ | ayer| was drli ed over
sodi um sul fiaCmpdf [ | tered, concemtrated, and the MWsi duMSwas gri fli ed by
silica gel {colum]|chromatography using 1:1 he anes/e%ﬁyl acetate as el uent,
to afford 6a (500 . 28 aw solid. |15 Step 6B: Sodi um

tri acet oxyhor ohydfi , 2 eq} was aflded at; RT tg a

sol ution of 66:8(8 y) and ac®ib6etari d 500.0114.8d,| 0. 19
mmol, 1ed) ind The ni xture was stirfred at |RT for 16
hr, then t mxture was concentrated, takenjup in hanol ., and :purified

directly by prepafative LC Me~providing 6-1 (B6 ng, 38 %yileld) as a

TFA salt. E)ependi ng on tthd in {he redpuctive fam natijon step

above, theJc&ﬁibunds of t tabl e weP®-&ynt hedi'®ed: 88 WO

2005/ 063755 PCT/ 1B20041004234 R2 Cipd R2 MVIMB tRB-1 O N i 492,62 493.4
-3

5.690 6-2 O-H i 506 65507 4595 5-3 ~ N A78 60470 1 5 49 6-4|yN 466. 59
467.1 5.33] 6-5 452.559 452 4. 40
6-11 464.57 464 4.38

6-12

Q/@
6-13 496.612 496 | 457
~

* All HPLC determinations employed Analytical Method 2.

490.608 490 4.60
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6-6 | | 478.597 478 4.70 6-7 | | 492.624 492 4.85 6-8 | 506.651 506 4.74
39 WD 2005/ 063755 PCT/ | B2004/ 004234 Cnpd R, MV MBS tR 6-9 506. 651 506 4. 82

6-10 04-~ | 510.663 510 4.60 6-11 464.57 464 4.38 6-12 490.608 490 4.60 |
/ | 6-13 49 4.57 Al HPLC determ nations enplo | i, cal

Met hod 2. 48’(%@@8%5063755 PCT/ | B2004/ 004234 EXAIVPrLrE 7¥8ﬂ1‘%ﬁ’“}ﬁzkf

3- (2- METHOXY- 4- PYRAZOL- 1- YL- PHENYL) - 2, 5- DI METHYL- 7- [ 2- ( 2- MORPHOLI N- 4- YL- ETHY
L)- PHENYL] - PYRAZOLO 1,5-A]PYRIM EXARPLEIZ NN OV HI -~ NNNi HNo |

ch /i e5-'(2-RAEF#OXYJ\-IP\I’\IRNAZQIBQ\IYL-PNE%Q!}E&METH%-[?—%LADE(P}%L\IN-Q\YP—E'IDI-N’E)--

PHENYL)-PYRAZOLO[1,5-A]PYRIMIDINE

7 !
Kay {\ /?

T-X

el
H. HO = pITTL

O - NN NN

» e S W = NaCN

ome NS omg _SOCk OMa _DMF

M
WX
H (\N
Fy-N N’N\ o = N'N\
=y Sy = morphaling S =
OMa _DIBAL—H.. OMe _NaBH{DAc), OMo
H.

o AN ,
\N/ 73 U n U 74

5 Step7A:
To a suspension of 6a (345 mg, 0.82 mmol) in 1:1 THF/methanol (4

mL) at RT was added carefully sodium borohydride (62 mg, 1.6 mmol, 2 eq). The
mixture was stirred for 30 min, then water was added and the mixture was exiracted
with DCM. The combined organic layers were washed with water and brine, then dried

10 over sodium sulfate, fitered, and concentrated to provide 7-1 {450 mg, 90 %) as a
solid, which was used without further purification.

Step 7B:
Thionyl chloride (0.17 mL, 2.3 mmol, 2.2 eq) was added 1o a solution of

7-1 (450 mg, 1.05 mmol, 1 eq) in DCM (5 mL) at RT. The mixture was stirred at RT for

15 30 min, then water was added and the mixture was extracted with DCM. The
combined organic extracts were dried over sodium sulfate, filtered, and concentrated to
provide 7-2 (420 mg, 90 %) as a yellow solid.
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I Jt ryv\) I NNNNBHOANNI \ Ovw DI BAL-H N\ Ow NSBHIOA OV N \ N
).] \Nw]Ja \ ]d 5 Step 7A. To a suspension of 6a (345 ng, 0.82 mmol) in 1:1
THE/ net hanol (4 mnm-) at RT was added carefully sodi um borohydride (62 ng,
1.6 mmol, 2 m xture was stirred for 30 mn, er was added
and the mx?ﬁﬂém?/\géé%gxtract ed with DCM The conbi ned orgg?ﬁ@%? 59;9‘3% wer e
washed with water and brine, then dried 10 over sodiumsulfate, filtered,

and concentgft% £¢ to provide 7-1 (450 ng, 90 % as a solid, which was used

wi t hout further purlflcatlon } 7B; Thi oge/ .chl orj de[ﬂlrgo 17 m, 2.3 mol,
2.2 eq) was added t oSadi® hydridm(1dsma ot 80 tydppasgion 1 HEerASI. 048 @Ali4n DOM (5
m-) at RT.e Tmsrauaémt@awamu@rt of zmw.mlasz&@r(war@ 32 1ninmol, 3hey) inatar was

added and t e was extracte ani c _extracts
were dried eg}é tﬁr@rﬁn@r?&a@,sg@&{gr@dm% C%ﬁg'gﬁqwg{fg (8{5 B Oi de 7-2

(7 4é08ng_, 5 90Er9rg|, ;agq)amyoe:k hmwwo\lvf Géﬂg/ddgsa N 12D RBADE /85 Stifred A BEHA2/H0RR34 St ep
- odi um ride . o di spersj.on mipera

eq) was add@fyioWas é’g{'ljﬂﬁ%ﬁ" B‘Pﬂ? Ret mtmfa%gg?cgy(l%p@ara(yvezi—% rlr?rﬁ‘f‘gnm eq) in
2 M DVF airoviding 746 MgjaeaaPAassitstirred for 10 min, then a solution of 7-2
(30 ng, 0.07 5 mol, 1 eq) in 0.2 M DV was added andthe m xture was

stirred at rt for 17 h. The m xture was diluted with nethanol, then
purified digigethy by preparative HPLC MS,

Sodium cyanide (3.3 mg, 0.067 mmol, 3 eq) was added to a solution of

10 7-2 (10 mg, 0.023 mmol, 1 eq) in DMSO (3 mL) at RT. The mixture was stirred at RT

for 2 hr, then water was added and the mixture was extracted with DCM. The

combined organic layers were washed with water and brine, then dried over sodium
sulfate, filtered, and concentrated to provide crude 7-3 (8 mg, 80 % yield) as a solid.

Step 7E:
15 DIBAL-H (0.23 mL of a 1.5 M solution in toluene, 0.35 mmol, 3 eq) was

added to a solution of 7-3 (50 mg, 0.11 mmol) in DCM (1 mL) at -78 °C. The mixture
was stirred at ~78 °C for 20 min, then was allowed to warm to RT. Water was added
and the mixture was stirred for 10 min, then the aqueous layer was extracted with two
additionatl portions of DCM. The combined organic extracts were washed with water

20 and brine, were dried over sodium sulfate, filtered through Celite®, and concentrated.
The residue was purified by prep HPLC/MS to provide 7a (15 mg) as a TFA salt.

Step 7F:
Sodium triacetoxyborohydride (15 mg, 0.069 mmol, 2 eq) was added to
a room temperature solution of 7a (15 mg, 0.034 mmol, 1 eq) and acetic acid (0.002
25 mLi, 0.034 mmol, 1 eq) in DCM (1 mL), The mixture was stirred at RT for 16 hr, then
the mixture was concentrated, taken up in methanol, and purified directly by
preparative HPLC/MS, providing 7-4 (11 mg, 50% yield) as a TFA salt.
The following table summarizes the compounds of Example 7. By
varying the amine employed in the reductive amination step above, Cmpds 7-5 and 7-
30 6, included in the table, were synthesized by the methods of Step 7E:
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providing 7-X (6 ng) as a TFA salt.

mol ,
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The residue was
Step 7F:

a room

25 m., 0.034 mml, 1 eq) in DCM (1 nl). T"xture was stirred at RT for 16
hr, then the m xture was concentrated, takepdup in net hanol and purified
directly b epatr-ativeHPES-M5—provai-rg——4—( 1 ..T 56 %yi%l &); as a TFA
salt. The fo 'rg tabl e syimmari zes {t hgngonpoyprgs xampl 8PEC By varying
t he am ne errg W in the réductive am na‘tftai on stgp «abov% nﬁ:rfmtbod-S and 7-
30 6, incl Hj(ﬁ)d Trthe tabte, —were synthestzeg—by the methods—of—Stjep 7E. 42
WO 2005/ 063755 PCY/ | B2004/ 0(@23 R2 [0-~ HPLC

7-1 HO 425.49 425 5.41 2

7-2 cl 44394 | 4441 1.15 4

7-3 N:“\/Q 434.50 4354 7.05 2

7-4 (L/N 506.82 509.2 513 2

7-5 O/\JQ 524.69 5252 5.48 .2

7-6 A\I\ C/@ 496.612 497.2 5.18 2

7-7 C«(/@ 489.58 490.2 4.94
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Cmpd R2Z MWMS tR Method 7-1 HO 425.49 425 5.41 2 7-2 443.94 444.1 1.15 4
7-3 N= | / 434.50 435.4 7.05 2 7-4 506.82 509.2 5.13 2 7-5 1 524.69 525.2
5.48 2 7.6H 496.612 497.2 5.18 2 7-7 \ | i 489.58 490,22 4.94 43 WO
2

005/ 063755 4/ 004234 EXAVPLE 8
3- (2- NETHOX?F%- | - YL- PHENYL) - 2, 5- DI METHYL- 7- ( 3- METHVEERVARI B\ 2- vu) -

PYRAZOLJ 1,5-A)PYRIMDINE N, NN Br NNNOw 1) n-BuLi 2) zZnd2 Ow N 3)
Pd(PPh3)4 N~ if N N)/ 8-1 5 StemrE3MmpPIBE & sol ution of '

2- br ono- 3- et h Ip%/Tridine %@85 g . 2 Mo in,;irsy THF (8.0 m-) cooled to
- 70 C was add@tMEHBRYFRYRAEL- loF*ﬂﬁW@nM*H@%&&ﬁé§ NETHYLRIRIDINGS YLD~ ol )
dropwi se. The reaction m x waspe&tdzbl&d 5apyrMONE for 30 nin, then Znd 2
(0.5 Msolution in THF, 66.0 nL, 34 mmol) was added over 5 min. The m xture
was 10 allowed to warmto O C over 1 hr, then Chpd if (1.66 g, 4.70 nmol)
and tetrakis(triphenyl phosphine)palladiun(0) (3 ng, 0.28 mmol) were

added. The mixture was{then heated reflux fipr hr. The cool ed reaction
m xture was quenched w ~N @\ N

2 N =
——
N Br N\
OMe 1) nBuLi
————— - N
2) Zncl OMe

3) Pd(PPh,),

N
N\\_J 8-1

5 Step BA:
To a solution of 2-bromo-3-methylpyridine (4.85 g, 28.2 mmol) in dry
THF (8.0 mL) cooled to — 70 °C was added n-BuLi (1.6 M solution in hexane, 17.6 mL,
28.2 mmol) dropwise. The reaction mix was stirred at — 70 °C for 30 min, then ZnCl,
(0.5 M solution in THF, 6.0 mL, 34 mmol) was added over 5 min. The mixture was
10 allowed to warm to O °C over 1 hr, then Cmpd 1f (1.66 g, 4.70 mmol) and
tetrakis(triphenylphosphine)palladium(0) (326 mg, 0.28 mmol) were added. The mixture
was then heated to reflux for 4 hr. The cooled reaction mixture was quenched with
water, the THF was evaporated and the resulting aqueous mixture was extracted with
ethyl acetate. The combined organic layers were dried over sodium suifate, filtered,
15 concentrated, and the residue was chromatographed on silica gel using 1:3
hexanes/ethyl acetate to give 8-1 free base (1. 6 g, 83 %) as a yellow solid. To a
solution of 8-1 (1.6 g, 3.9 mmol) in 7:1 ethy] acetate/chloroform (100 mL) was added
hydrogen chioride (4.0 mL of a 2.0 M solution in ether, 8.0 mmol) at 0 °C. The
suspension was diluted with ether, then the solid was collected on a fritted glass filter
20 and rinsed with ether to obtain 8-1 HCI salt (1.7 g, 98 %) after drying under high

vacuum.
Depending on the halide employed in Step 8A above, the compounds of

the following table were synthesized:
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water, the THF was evaporated and the resulting agqueous m xture was
extracted wwth ethyl acetate. The conbi ned organic |ayers were dried over
sodiumsulfate, filtered, 15 concentrated, and the residue was

chr omat ogr a il i ca gel using 1:3 hexanes/ethyl a ive 8-1
free base (1. g’“g@"?ﬁ % as a yellow solid. To a soluti gﬁ%@ﬁ%w“?i. 6 g,
3.9 mol) in 7:1 ethyl acetatel chloroform (100 nL) was added hydrogen
chloride (4.0 nL of a 2.0 MsolutidfRin ether, 8.0 mmwl) at 0 C. The
suspensi on was diluted with ether, he solid was collected on a fritted
glass filter 20 and rinsed with g obtain 8-1 HCl salt (1.7 g, 98 %
after drying under high vacuum [Dependi on the halide enployed in Step 8A
above, the conmpounds of the faok OWTgFabl e were synt hesized: 44 WO

2005/ 063755 PCT/ 1 B2004/ 004234 R2 G A Ms-tR d) 8.1 N/ 410.48 411

441 6.240 8-5 399.456 399 4.130 8-6 4
5.720 45 WD 2005/ 063755 PCT/ | B2004/ 004284
306 4.940 rjy

426. 48 427 5.690 8.4 440.51
8 426 6.410 8-7 / 396.452 396
Cmpd RZ MWMS tR 8-8 396. 452

Cmpd R, MW MS tr
I N
8-1 N .z 410.48 411 5,400
| e
8-2 N .z 410.48 411 5.770
N7 ™=
8-3 ~No ' > 426.48 427 5.690
o/
8-4 N o 440.51 441 | 6.240
/
8-5 NE\E — 399.456 399 4.130
S
8-6 J 426.478 426 6.410
o
D
8-7 Nl = 396.452 396 5.720
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8-9 / 410,479 410 5.640 8-10 375.474 375 6.260 8-11 426.478 426 5. 850

B-12 |

/ 410.479 410 4.700

* Al

Met hod 2. EXAMPLE 9 SYNTHESI S OF REAGENT

HPLC determ nati ons enpl oyed Anal yti cal

2- METHYL- 4- PYRAZO_ 1 YL) PHENYLBORONI C ACI D PINACOL 5 E‘ﬁﬁgﬁ duobaz Bl NZBZ
AcoK NaNCPWRBRSB®RBPf)Cclz sncz O-B~O NH2 HNO' IN  9a S9N 46 WO
2005/ 063755 PCT/ 882004/ 004234 Step 9A. 4-Bronp-3-nethylaniline (10.2 g) was
suspended ip 6N HCl (85 nL) and cooled to O |C. A sojution ¢f sodiumnitrite
(4 g in 40 plCwpd) [was added ovBs 10 min. ThHe MWict|orM&as|stikgred for 15
mnat 0 C oJIO\NPiJ),y the addition of stanndqus 5 chjaride ¢ihydrate (36 ¢
in 25 nmL 12N HCl.) [ The reacti s stirred flor 2 hr{fat 0 Cf The Reaction
was filtere g L|efilter clke shed with c%dﬁlf-{ZOto aftord 4-h%rom)-3-
met hyl pheny h% azi ne hydrochl de (Cnpd 9a, ' as a“Pan sbPth| st ep 9B:
The conpound resulilng from St 9A (20 g) wgs suspended in{50 nL (10
et hanol . Mapontiatgehydebrs=—dipethytaceta—(t— 6 nt—67mpt-—was{added and
t he

8-9 P 410.479 410 5.640

8-10 375.474 375 6.260

x>
8-11 - O/ 426.478 426 5.850
RS
8-12 | = 410.479 410 4,700
* All HPLC determinations employed Analytical Method 2.
EXAMPLE 9
SYNTHESIS OF REAGENT 2-METHYL-4-(PYRAZOL~1-YL)PHENYLBORONIC ACID PINACOL
5 ESTER

o

NaNQ,
SnCl,

ﬁj”"

/

46
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reaction was heated to 85 C for 2 hr. The reaction mxture was neutralized
with sodi um bi carbonate and extracted by washing with DCM The conbi ned
organic layers were dri ed over magnesi um sul fate and concentrated. The

resi due was éazllé 6% ethyl acetate and the mixture fpdiapadoblsough a
pad of Cel i %r}' e filtrate was 15 evaporated, and the oily residue was

purified by coI umm chromat ography (1:1 ethyl acetate: hexanes) to afford
1- (4- br ono- $tepAMiy| phenyl ) pyrazole (Cnpd 9b, 9.6 g, 73% as an anber oil.

Step 9C: To a sol uti oppafm mx%rﬁnaegflad%pméésugbemewaﬁwge%lrﬁ%%q 20

bi s(pi nacol at o) di boron (2.4 tas aceta
bi s(di phenyrpoiesis r%)Aﬁ@’Wbe@ﬁBd'Hmdﬁr iter(@gdn F%m'-th‘n%{) Wap a@Q@bO‘fﬁg 19 mithe

reaction vwagheNgaded wa Sfred ffoemsl%mhat 0 ThGoliRal lelfhe”béﬁ:ﬁHneoM@t% Addst er ed
t hrough a pad of Oellte | ter cake washed with ethy I acet at e.

The filt rat Shigdde diBycatat ?%9 éfaff% 61'-a12M HGH The érAcHOMNAE RliRssfop? ati Q¥ by
colum ch r oAt eecAt Wad RkteEirtvthe m&tcﬂk@wbﬁiéa nﬁm)cotom@toad‘ffom 41bromo~3-

75% b5 a JEDRheDInIaIRA e Crtin D8] §6a Gped by the et hods

above were 2-chl oro-4-(pyrazol -1- yI)phenbeoronlc acid pinacol ester (9d)
and 2-net hyl - 3- (pyrazol -1-yl ) phenyl boronic acid pinacol ester (9e). 47 WD
2005/ 0637558 :B2004/ 004234 EXAMPLE 10

7- ( 2- FLUORO- 3- METHO ,;g@p{ , L- PYRI DI
N-(3 YL) - PYRAZOLO| 1xva| PYRI ar&umhaﬁ BW&&@(A%%T%&:%HB@@%%}{U o><at /

H N 100-¢€ sthapgl. qu@dﬂjcﬂprwde bls-dlmethylacetal {(11.0 mL, 67 mmol) was added and the
reaction was heated to 85°C for 2 hr. The reaction mixture was neutralized with

sodium bicarbonate and extracted by washing with DCM. The combined organic layers
were dried over magnesium sulfate and concentrated. The residue was taken up in
ethyl acetate and the mixture filtered through a pad of Celite®. The fillrate was

15 evaporated, and the oily residue was purified by column chromatography (1:1 ethyl
acetate: hexanes) to afford 1-(4-bromo-3-methyiphenyl)pyrazole (Cmpd 9b, 96 g,
73%) as an amber oil. '

Step 9C:
To a solution of Cmpd 9b (2.0 g in 15 mL dioxane) was added

20 Dbis(pinacolato)diboron (2.4 @), potassium acetate (24 ¢} and 1,1-
bis(diphenylphosphino) ferrocene dichloropalladium () (500 mg.) The reaction was
heated to 85 °C for 12 hr. The reaction mixture was filtered through a pad of Celite®
and the filter cake washed with ethyi acetate. The filtrate was concentrated to a brown
liquid which was purified by column chromatography (20% ethyl acetate:hexanes) to

25 afford 2-methyl-4-(pyrazol-1-yl)phenylboronic acid pinacol ester (Cmpd 9¢, 1.8 g, 75%)
as a yellow oil; LC/MS: [M+H] = 285.0.

Also prepared by the methods above were 2-chloro-4-(pyrazol-1-
yl)phenylboronic acid pinaco! ester (9d) and 2-methyl-3-(pyrazol-1-yl}phenyiboronic
acid pinacol ester (9e).
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O I \ O\ I FFBlLi FNN NONMOHYHO NNI ~~-- 100C, 10 N N N Sr N

100 10d 10-1 ,,, N U 5 Step 10A: A solution of 3-am no-5-nethyl pyrazol e

(20 0 g, 206 mmol ), ethyl acetoacetate (32.0 g, 247 mol ), acetic acid (6
and di m-) was refluxed for 16 hr. A whi

preC| pitat ey@\?\ﬁl cﬁg%as collected by filtration. The fi IPE:Z{IE@ ‘1@4%5 washed

with ether to provide 10a (29.0 g, 86 %9 as a white solid. 10 Step 10B: To a

suspensi on of compound 10a (5.0 g, E)10| n 1, 4-di oxane (30 m-) was

dded
27 i) T 4@&‘3%9—%#5&3@%%%9%3@5 A b /s A s H
reaction mxture was cool ed 3-n)®NRAZORONB-APYRIMBIEL r eat ed successively with

wat er and aqueous 15 sodi um bi carbonate solution (final pH 8).
Di chl or omet hane was added and the mixture was washed 3x with water. The

conbi ned organic |ayers were r| over Pg@gnem u sulfate, filtered, and
concentrated to a d‘tk br ofth o yne crﬂu e pro Nwas purified by silica
gel chromatogra [ ng "30% € et h ko | N ala@%_ eluent, providing
10b (3.8 g, 70% "as a white soli¥. 20 SP¥?"OC To a nixture of 80 ni

di oxane and 8 nL water were adddes conpound 10b (38 g,
2-fl uoro- 3- nmet hoxyph dQoroni c acid 3.9, 26 mmol ,

agol, 1 eq),
eq), potassium

carbonate (5.0 g, 3 |, 2 eq), an F
r Br; F ~N
NN
v MeOH/H,0 \ —_— —
A B i
- A)— 10°C, 10 min. « Ae— N
N N 4 \
Br
N-'-._
10¢ 10d 10-1 N
Ay

5 Step 10A:
A soiution of 3-amino-5-methylpyrazole (20.0 g, 206 mmol), ethyl

acetoacetate (32.0 g, 247 mmol), acetic acid (6 mL), and dioxane (150 mL) was
refluxed for 16 hr. A white solid precipitated, which was collected by filtration. The
filter cake was washed with ether {o provide 10a (29.0 g, 86 %) as a white solid.

10 Step 10B:
To a suspension of compound 10a (5.0 g, 31 mmol} in 1,4-dioxane {30

mL) was added triethylamine (8.50 mL, 62 mmol} and phosphorous oxychioride (7.4
mL, 77 mmol). The reaction was heated under nitrogen at 100°C for 2 hr. The reaction
mixture was cooled in an ice bath, then treated successively with water and aqueous

15 sodium bicarbonate solution (final pH 8). Dichloromethane was added and the mixture
was washed 3x with water. The combined organic layers were dried over magnesium
sulfate, filtered, and concentrated to a dark brown oil. The crude product was purified
by silica gel chromatography using 30% ethyl acetate in hexanes as eluent, providing
10b (3.8 g, 70%) as a white solid.

20 Step 10C:
To a mixture of 80 mL dioxane and 8 mL water were added compound

10b (3.3 g, 18 mmol, 1 eq), 2-fluoro-3-methoxyphenylboronic acid (4.3 g, 26 mmol, 1.4
eq), potassium carbonate (5.0 g, 36 mmol, 2 eq), and
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WO 2005/ 063755 PCT/ |1 B2004/ 004234 tetrakis(triphenyl phosphi ne)pal | adi un{O
(1.5 g, 1.3 mo(, 0.07 eq). The m xture was stirred and heated at 100 C for
16 hr, then was allowed to cool and water (75 nL) was added. The m xture

was extract Syl acetate, then the combined organi wer e
dried over %w&%ﬁsﬁ#fate filtered, and concentrated. T g%esfﬁ@?

purified by 5 silica gel chromat ography eluting with 4:1 hexane/ et hyl
acetate to ﬂeh%(ﬂ'@hﬁnvmomne)éﬂlaﬁisﬂ@) (16 9ot Zmnwhi @7 sa)l | The Bixkipe V0D

Brom e (1 A fland hodlBBh) | P BERER RSP B Hd sy B ™)

i n nmet hanol he m xture
col | ect 10added. b’h%m“ﬁlﬂfﬁaﬂaé extiagtechwith qatbylmggpate]- then the gambinegdarganislayeis hed Wi th

col d et hanghre 386 ovihaBal Abirfel AN ER cotREMHR anroﬁé r8i guemgs &L?fmé@gﬂ 83 %

as a yellow solid, uzu reaction
accor di n§ tglicarge! C'H’PB@&%E@Y@FUUSB éﬂhfbth&’ﬁﬁﬁ‘@@thyhﬁ‘ﬂ@‘e@?qﬁ@vl%@mpﬁ1B‘F ace of

2- f 1 uor o- 3- (31 412k BYPakRIHRBSbROT ONi ¢ acid, yielded Cmpd 10-1 (15 ng, solid)
foll owi ng purification by prep HPLC MS and silica gel chromatography (4:1

hexane/ et hyl acetate eluent). Depending on the boronate ester or acid

enpl oyed '”ngp%lf)i nal Suzuki reaction, the conpounds listed in the
followng t re synthesized and purified by preparative LGMS r | 20
Het Cnpd AR-HET MW NBsomiRe (1G719. 42gnaglh wes qrdged 1®ma 49/uign 2008 (538551

PCT/ 1 B2004/ lq%ﬁ%meihaﬁgl (30%3 aP 20 447 After3®in, the mixture was filtered to collect

10 the precipitate that had formed. The filter cake was washed with cold methanol, and
was then dried under vacuum to yield 10d (3.15 g, 83 %) as a yellow solid .

Step 10E:
Suzuki reaction of Cmpd 10d (460 mg, 1.3 mmol) acceording to the
procedure of Step 10C above, using Cmpd 12-1 in place of  2-fluoro-3-
15 methoxyphenylbbronic acid, ylelded Cmpd 10-1 (15 mg, solid) following purification by
prep HPLC/MS and silica gel chromatography (4:1 hexane/ethyl acetate eluent).
Depending on the boronate ester or acid employed in the final Suzuki
reaction, the compounds listed in the following table were synthesized and purified by

~r
R

Ar

preparative LC-MS:

20 Het
o
Cmpd AR-HET MW MS tr
74
10-1 = 428.469 429 8.110
9
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10-3 427.481 427 6.330 10-4 427481 427 7.670 Al HPLC determ nations
enpl oyed Anal ytical Method 2. 50 WO 2005/ 063755 PCT/ | B2004/ 004234 EXAMPLE
11

7-(2-FL - - PHENYL) - 2, 5- DI METHYL- 3- ( 3- METHYL- YL- PYRI DI
N- 2-YLW- A] PYRMDINE H N Na CN HZN CN M%ﬁﬁé@@“%“m NaH
NO2 1la NO2 11b NO2 HI1 ~O O / NN/ NNFF ~NPOCI3 NB(OH2 NN N

Pd(Ph3P)4 N TICT 11d 0 2 N2 \NQ2 T, 1, K2 F Flpyrazolle, H,
Pd/ C NoNO2,| diamrles / N_N

447.899 447 6.390
J

10-3 @ 427.481 427 6.330

'S

10-4 5‘@ 427.481 427 7.670

* All HPLC determinations employed Analytical Method 2.

10-2
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y / NONHCI KI NONN NNit M/ 11g N NH2 I N\ j 5 Step 11A Sodium
hydride (1.54 g of 60 % dispersion in oil, 38.5 nmmol, 2 eq) was added to a
sol ution of cyanoacetone sodiumsalt (2.5 g, 23 mol, 1.2 eq) in DV (40

m-) at RIT. re was stirred for 15 mn, thenas
2-fl uoro- 3- Wg@ é-}sgnltro ridine (3.0 g, 19.2 8&'& 28@4)‘3%4“ DIVF
py ( g

was added dropvm se. The 10 reaction m xture was stlrred at RT for 6 hr. The
reaction was quenched with 5 g i ceEXAMPILBWed by 150 nL water and 10 ni

acetic acid, The m xture was extr t etate, then t

b peC o A PR R SR B S S RSBt PR IR 51 vo
2005/ 063755 PCT/ |1 B2004/ 00423 2-vLaprRazora]eStajrvredDINGE he resi due was purified by
silica gel chromatography using 30% ethyl acetate in hexanes as el uent,
providing 1l1a (1.85 g, 44 %yield) as an orange oil. Step 11 B: A m xture
of 11a (1.8 g, 8.2 mol, 1.0 eq), hydrazine 5 nnqp drobrom de (1.0 g, 8.8
nmmol, 1.1 eq), ethanol (30 nL) andffjwater (3 nlL) S \heated at reflux for 17
hr. The sol vent S evap Yt ed, 8 residugN ified directly by
silica gel chro a Mg 1:1 hexanes/&ﬁ@ acetate as el uent,
obtaining 11b (18 g, 94 %yjeld) yel1ToW | KAS) ep #MC. 10 A nmixture
of 11b (1.8 g, 7. % muol, ndu 0 eq), nol (15 nL)l etic actrd (15 nL), and
et hyl acetoacetatgg(1l.6 g, 12.4 nmo 1.6 eq) was ated in a seal ed tube

at 105 C for 19 hr." The sol vent Was Mapor at ed, ¥ndvd,he resi due was
deposited on a fritted gl ass fllter r|n5|ng with ether, to provide 1lc

(1.0 g, 43 %yiePd) as a yell ow soli 0\ O..
F F
Pd(Ph,P S
\ y, \ (PtaPls N
M1 NO 1d 16§
2 \ |
NO,
o]
0\ 0\ -
. c Cul, K,CO, F
pyrazole,
Hp PUC 2 N NaNO,, N diamines = N,N\
NNy HCI, KI Z NN
— —_— ——— A S
S AT N
N
N - W
1 g 1g L/ 114
N
NH ] /
2 N\ l
5 Step 11A:

Sodium hydride (1.54 g of 60 % dispersion in oil, 38.5 mmol, 2 eq) was

added to a solution of cyanoacetone sodium salt (2.5 g, 23 mmol, 1.2 eq} in DMF (40

mL) at RT. The mixture was stirred for 15 min, then a solution of 2-fluoro-3-methyl-5-
nitropyridine (3.0 g, 19.2 mmol, 1.0 eq) in 10 mL DMF was added dropwise. The

10 reaction mixture was stirred at RT for 6 hr. The reaction was quenched with 5 g ice,
followed by 150 mL water and 10 mL acetic acid. The mixture was extracted with ethy
acetate, then the combined organic exiracts were dried over sodium sulfate, filtered,
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Step 11 D: 15 A m xture of 11c (800 ng, 2.7 mmol, 1.0 eq), phosphorous
oxychloride (900 ng, 5.9 mol, 2.2 eq), and acetonitrile (15 m-) was
refluxed for 3 hr. The reaction was poured onto ice, then the m xture was

extracted w acetate. The conbined ethyl acetat racts were
washed w tWaéglﬂog%’Eﬁséysgodi um bi carbonate, dried over sodi Eﬂf@ﬁ“?“ PE4til1tered

and concentrated to provide 11d (640 ng, 76 %9 as a 20 yellow solid. Step
11 E A susgmincnoentetedl 1The diduetvas Dubfigd) sillcacgp! chidnfatapamhy dising 30%

(555 a0 ke o ehaes 4 Pl prdufol Tin 1 53t neRE B RF PR E AL o) (250

ng, 0.2 mmol, 0.1 eq) 25 in 20 nL dioxane and 2 nL water was stirred and
heat ed at 120 C é‘or 16 hr. Water (50 nlL) was added and the m xture was
extracted hyl acetate (50 nL). The organic |ayer was dried over
sodium sul fate, filteyegixt@ad gfomaant(nat egl. gbe mmsli du® wv@s hydrhanated with

nmet hanol _.to _obtain 1le (30 37 9% .as.a yel splid 52 0051063755
PCT/ | B2064/ BB23Hdrobigmige %16)&@%"%";%-3 éq@q‘?ﬁ%"’%&\%’a@ Aot &O@E) was

ni t r ogen- spagateidatyefluxtfoon7 bf. THee sole3® dasgvagbratdd, namdl the tesitiueqyas puriB€d i

et hanol and10 THE. The .m e s .. shaken | r ker under 40 psi
hydr ogen ga%reggymﬁ* Y6 8° h?hmé\g% gﬁpﬁfﬁs@gvﬁé @eXSE?SZ%‘Eﬂvé ?eﬁanﬁi = 85’8&' and
filtered. Tomaifing dfka{ies gt %oield @t agebay forampr ovi de 11f (260 ngy, 94%yi el d)
as a yellowoil. Step 11G A solution of sodiumnitrite (60 ng, 0.87 nmol,

1.3 eq) in water (10 nL) was added dropwi se to an ice-cold solution of 11f
(260 ng, O.$LpmmD], 1.0 eq) in 4N 10 hydrochloric acid (5 nL). The m xture

was stirred at 0 C fqr_1, hr I addj tion _pf f hal f-saturated
aqueous 1Bot assi um i o% r&@”ﬁ'ﬁﬁﬂ? {ﬁﬁgﬂé@"iﬁé Fg)d eg'f’né%gtﬂ'&’ afgﬁ%?c,'dgt hen 50
mL sat ur at e{d5aqy)cmdetisd deaivadatate (1B ati2et ool tl i6arm) was healde th asehled tube

at 105 °C for 19 hr. The solvent was evaporated, and the residue was deposited on a

fritted glass filter, rinsing with ether, to provide 11¢ (1.0 g, 43 % yield) as a yeilow solid.

Step 11D:
15 A mixture of 11¢ (800 mg, 2.7 mmol, 1.0 eq), phosphorous oxychloride

(900 mg, 5.9 mmol, 2.2 eq), and acetonitrile (15 mL) was refluxed for 3 hr. The

reaction was poured onto ice, then the mixture was extracted with ethyl acetate. The

combined ethyl acetate extracts were washed with aqueous sodium bicarbonate, dried

over sodium sulfate, filtered and concentrated to provide 11d (640 mg, 76 %) as a
20 yellow solid.

Siep 11E:
A suspension of 11d (640 mg, 2.0 mmol,1 eq), 2-fluoro-3-

methoxyphenylboronic acid (480 mg, 3.8 mmol, 1.4 eq), potassium carbonate (555 mg,
4.0 mmol, 2,0 eq), tetrakis(triphenylphosphine)palladium(Q) (230 mg, 0.2 mmol, 0.1 eq)

25 in 20 mL dioxane and 2 mL water was stirred and heated at 100 °C for 16 hr. Water
(50 mL) was added and the mixture was extracted with ethyl acetate (50 mL). The
organic layer was dried over sadium sulfate, filtered, and concentrated., The residue
was triturated with methanol to obtain 11e (300 mg, 37 %) as a yellow solid.
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the m xture was extracted 2x 50 nL ethyl acetate. The conbi ned organic

| ayers were dried over sodiumsulfate, filtered, concentrated and the
residue purified by silica gel 15 chromatography using 4:1 hexanes(et hyl
acetate as oviding 11g (170 ng, 51 %yield) as a vyellow solid.
Step 11H: T?g?@% ﬁ?%son of 11g (170 ny, 0.35 mol, 1.0 edfTHR%MYWiHhe (6 nl)
wer e added potassium carbonate (200 ng, 1.45 nmol, 4.1 eq), pyrazole (60 ng,
0.89 20 mm@tep 12F5 eq), copper(l) iodide (60 ng, 0.32 mmol, 0.9 eq),

N N < di et hy ot iyl encai B e (' Coadhtyed o M i Sget iblgeRikuion o 118 ¢ s

stirred and(30eaged. 7Tdhmmatehl ed) tnudk mit ethdr@D a@il IOrmIL 9THF.. Theamikeec tvaon

m xt ure was_f.i r i i t-ed, ified by
or ep Lo vakgt BLE Rah Yk Uofed Rt b SudrbodPlas arRM Y B2 R AR RK | Ly

428. 47; BC/ mEgedtith fitegen andritered 3FDe filkatelwasgententrated 3G pra@ide A06(206 81g55

PCT/ 182004/9‘&/4&]@'\@ a L2 4- METHYL- 2- PYRAZOL- 1- YL- 5- PYRI DYLBORONI C ACI D
NO2 NO2 1) 7 é , PA/C N/ 2) (Me0Q),CH-CH OWe)2 N 2) NaN*21 HCI, d
Kl N D/ 12a HON OH n-BuLi, (i-PrO38 N/ N 12b N ~N12.1 ~-N/ N f

glt ggoll\z/éd 55_%9_?11;_@‘0 4-met hyl -5-nitropyridine (5.0 g, 29 mmol, 1.0 eq) was

A solution of sodium nitrite (60 mg, 0.87 mmol, 1.3 eq) in water (10 mi)

was added dropwise to an ice-cold solution of 11f (260 mg, 0.69 mmol, 1.0 eq) in 4N

10  hydrochloric acid (5 mL). The mixture was stirred at 0 °C for 1 hr, followed by addition

of 10 mL of half-saturated aqueous potassium iodide. The mixture was stirred at RT

for 16 hr, then 50 mL saturated aqueous sodium bicarbonate solution was added and

the mixture was extracted 2x 50 mL ethyl acetate. The combined organic layers were

dried over sodium sulfate, filtered, concentrated and the residue purified by silica gel

15 chromatography using 4:1 hexanes/ethyl acetate as eluent, providing 11g (170 mg, 51
% yield) as a yellow solid.

Step 11H:
To a solution of 11g {170 mg, 0.35 mmol, 1.0 eq) in dioxane {6 mL)

were added potassium carbonate (200 mg, 1.45 mmol, 4.1 eq), pyrazole (60 mg, 0.89
20 mmol, 2.5 eq), copper{l) iodide (60 mg, 0.32 mmol, 0.9 eq), trans-1,2-

diaminocyclohexane (36 mg, 0.32 mmol, 0.9 eq), and N,N'-dimethylethylenediamine

(28 mg, 0.32 mmol, 0.9 eq). The mixture was stirred and heated in a sealed tube at

100 °C for 19 hr. The reaction mixture was filtered through a Celite® pad,

concentrated, and purified by prep HPLC/MS to obtain Cmpd 11-1 (70 mg, 37 % vyield)
25 as aTFAsalt; MW: 428.47; LC/MS: 429 [MH]"; tz: 5.380, Anal. Meth. 2.
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in 50 nL hydrazine solution (IMsolution in THF) and the m xture was stirred
and heated in a sealed tube at 80 C for 22 hr. The cool ed reaction m xture
was filtered, and the solid obtained was washed with ether to provide 5.7 g
of a greenlsh brown solid. 10 A mxture of this solid |, 1.0
eq), mal ondYAEKYEE i s(di net hyl acetal) (5.9 g, 31 ol (P%I@gm téﬁ}z:’%ﬂrﬁlﬂd) acetic
acid (50 nL) was stirred and heated in a sealed tube at 80 C for 5 hr. The
sol vent was evaporated, then aqueo@(AmeIEum bi carbonate solution (200 m)
was added and the m xt u‘{gogwas extracted w X 200 nL ethyl acetate. The
conbi ned organi ¢ | ayer s*¥EME L@FWBH&P’L%DJBW%%C\N&%QD 15 filtered, and
concentrated. The residue was recrystallized fromethanol to obtain 12a
(2.6 g, 53 %yield) as a yellow solid. Step 12B: A mi xture of 12a (2.6 g, 13
mmol) and 10 % Pd/'C'{200 ng) in 30 nL of 1:1 HE/rrethanoI was shaken in a
Parr apparatus un psi 1hyghmegen at RT for i

m xture was filt t hr ough .a__.CeJ_J,te(r) pad
in)10 nm of 3N hydr obr om ¢

aci d, cool ed 54 W5 20051063 HEIRET) IR lagBa 1 0ZDNeNOLHEN 1 roat ac

acid, cooled 54
dropwise with a sqlution of sodiumnitrite (833 ng, 12 fmol, 1.1 eq) in 2
m. water. The nlxture was stirred at 0 C for ¢ , then 2 nL of
hal f-saturated potassiumiodi de was added an t/ q bure s stirred at RT
for 22 hr. Saturated aqueous sodi um bi carbonate sg u? s added, then
the m xture was extracted with 5 2x 100 nL ethyl acetate| and the conbi ned
organic |l ayers were dried over sodi ri-adLe, (i-Frioh Ber concentr at ed.
The residue was purified by silica g 4:1
hexanes/ et hyl acetate as eluent, to ide 12b (1.23 B; % as a yellow
solid. Step 12C. 10 n- Butylllthlun1(1 6 mL of a 2.0 Msollution in pentane,
3.6 mol) was added dropwi se tqQzs ﬁtl:‘jtlon of Crrp11212b/(‘I 00 ng, 2.1 mmol)
\ A\ /7

and triisopropyl borate

?) reactl on
he T‘i rat e concentr at ed

Step 12A:
5 2-Chloro-4-methyl-5-nitropyridine (5.0 g, 28 mmal, 1.0 eq) was dissolved

in 50 mL hydrazine solution (1M solution in THF) and the mixture was stirred and
heated in a sealed tube at 80 °C for 22 hr. The cooled reaction mixture was filtered,
and the solid obtained was washed with ether to provide 5.7 g of a greenish brown
solid.

10 A mixture of this solid (5.7 g, 24 mmol, 1.0 eq), malonaldehyde
bis(dimethylacetal) (5.9 g, 31 mmol, 1.3 eq), and acetic acid {50 mL}) was stirred and
heated in a sealed tube at 80 °C for 5 hr. The solvent was evaporated, then aqueous
sodium bicarbonate solution (200 mL) was added and the mixture was extracted with 2
x 200 mL ethyl acetate. The combined organic layers were dried over sodium sulfate,

15 filtered, and concentrated. The residue was recrystaliized from ethanol to obtain 12a
(2.6 g, 53 % yield) as a yellow solid.

Step 12B:
A mixture of 12a (2.6 g, 13 mmol} and 10 % Pd/C {200 mg) in 30 mL of

1:1 THF/methanol was shaken in a Parr apparatus under 40 psi hydrogen at RT for 2
20 hr. The reaction mixture was filtered through a Celite® pad and the filtrate concentrated
to a light green oil. The oil was resuspended in 10 mL of 3N hydrobromic acid, cooled
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(900 ng, 4.8 mol) in 5 n THE at -78 C. The m xture was allowed to warmto
RT over 1 hr, then the m xture was cooled to -78 C and treated with
additional triisopropylborate (400 ng, 2.1 mol ), followed by additional

n-butyllit hmoﬁgoééﬁ?t of a 15 2.0 Msolution in pent anePﬁ%’ﬁ%%i The
o] .

m xture again was allTowed to warmto RT over 1 hr, then N
hydr ochl oric acid was added and the m xture was stirred for 1 hr. The
m xt ur e wastofd iQ, ¢érendreatddndropmise ith scdolutiomvof sodinen hinite (83thmbgethyimahdet at e,
then the filfe . ' Mg et BT I, on
silica gel ,éqt’éﬁﬁﬂé‘%ﬁ%??ﬁ%ﬁ%{’ﬁe&ﬁ%n%’s_gf"@f‘b gdégt at ee'tqg '@'r”gff/r% é‘g@%ﬁ%ﬂ 12-1
(220 ng, S5Xolesgiugl igflidadvas added asd the mixiure 3@s\atired @5 R3687 88 hpCHaluBR@D4/ 004234

EXAMPLE 13 645G RhEbHY VR 5 3addar (AR :
“YL- PHENYL)E-Jqé’,géL-’ et Yol 1, %fi?%% |\I/| DI NE&I@%?QTM K"bean,
Ph3P / A~ 2RHEOGOmL-aihy! acriate, and the RombiRed ganiveayess Jvere gided oker qdiug st ep
13A: To a s@liffel Oterfd, G @néerltdRdl, TRe 0r82id0Blvas Lp@ffiedi By Thlfea( eb NL)
wer e added di-tert-butyl azodi car boxyl ate (130 r’r% 0,11 nool " 1.5 eq
chromatography Using 4:1 hexanes/ethyl acetale as efUent, fo provide 12b (1.23 g, 33

%) as a yellow solid.

Step 12C:
10 n-Butyllithium (1.8 mL of a 2.0 M solution in pentane, 3.6 mmol) was

added dropwise to a solution of Cmpd 12b (600 mg, 2.1 mmol) and triisopropylborate
(900 mg, 4.8 mmol) in 5 mL THF at -78 °C. The mixture was allowed to warm to RT
over 1 hr, then the mixture was cooled to -78 °C and treated with additionai
triisopropylborate (400 mg, 2.1 mmol), followed by additional n-butyliithium (0.5 mL of a
15 2.0 M solution in pentane, 1.0 mmol). The mixture again was allowed to warm to RT
over 1 hr, then 0.8 mL of 1N hydrochloric acid was added and the mixture was stirred
for 1 hr. The mixture was filtered, rinsing the solid with methanol and ethyl acetate,
then the filtrate was concentrated. The residue was chromatographed on silica gel,
eluting with 1:1 hexanes/ethyl acetate to provide Cmpd 12-1 (220 mg, 52 % yield) as a
20 red solid.
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tri phenyl phosphine (30 ng, 0.11 nmol, 1.5 eq) and 4-chl orophenol (30 ng,
0.023 mol, 3.3 eq). The mxture was stirred at RT for 17 hr, then the
sol vent was 10 evaporated and the residue was purified by silica gel

chr omat ogr a i.hg with hexanes/ethyl acetate to provjde d 13-1 (8
ng) as a so%z.ooﬁlé%régr?di ng on the phenol enployed, the coﬁgmg“%ﬁgfed in

the follow ng table were synthesized and purified by preparative LC-Ms: 56
WO 2005/ 063755 PCT/ |1 B2004/ 004234 ERXAMPUER3 MV M5 tR 13-1 459. 935 460

9.090 13-2_,,493.487 494 7.6 -3 477.925 478 21 3-4 450.5 451
7850 135 T4 ROV RGN RO e A PR v et

determ nati ons enpl oyed Anal yt irvahzdeHlBAPERIMBINEVWO 2005/ 063755

PCT/ 1B2004/ 004234 EXAMPLE 14

6- { 3- [ 3- (2- METHOXY- 4- PYRAZQOL- 1- YL- PHENYL) - 2, 5- DI METHYL- PYRAZOL( 1, 5- A] PYRI
M DN 7-YL]-PROPOXY}-N 1 COTI NONITRI LE1l / -N N Fe(acac)3 N N 1) Gs04,
Nal04 Ov ~ N Owve 2) NaBH4 Cl

OH
N DBAD, PhyP

“ N
N THF
o oy o
N *
oM ~N
O e
HO OMe

3-3 N(LN} 131
7

5 Step 13A:
To a solution of Cmpd 3-3 (25 mg, 0.072 mmol, 1 eq) in THF (1.5 mL)

were added di-fert-butylazodicarboxylate (30 mg, 0.11 mmol, 1.5 eq),
triphenylphosphine (30 mg, 0.11 mmol, 1.5 eg} and 4-chlorophenol (30 mg, 0.023
mmol, 3.3 eq). The mixture was stirred at RT for 17 hr, then the solvent was
10 evaporated and the residue was purified by silica gel chromatography, eluting with
hexanes/ethyl acetate to provide Cmpd 13-1 {8 mg) as a solid.
Depending on the phenol employed, the compounds listed in the
following table were synthesized and purified by preparative LC-MS:
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Mycl / if NN14a ,N OHMNM | iN /"NT N Cul, CszCO3, 0 1, 10-phenanthroline
oel /1 // N 14-8 N NNOWwW M 1 14-1 N, NO 5 Step 14A  To a
solution of Crpd if (1.06 g, 3.0 mmol) and iron (Il1)acetyl acetonate (353
ng, 1.0 mo j anhydrous THE/ NWP (7:1) was added -
but enyl rragnlé")s(l)%drar?/c F%lr_i de (9.0 nL of a 0.5 M solution in@t@&o%@c‘%l). The
reaction mxture was stirred at RT for 1 hr, then nore iron
(I''l)acetylacetonate (1.0 g, 10 2.8Rsmol) and Grignard reagent (6.0 nL, 3.0
mmol ) were added. The reaction m xtuge ,was stirred for 2 hr, then water was
added. The m xture was extracted acetate, then the conbi ned
organic |layers were dried over sQe syf fate, filtered, and concentrated.
YR gl uUsi ng hexanes/ethyl acetate
58 WD 2005/ 063755

as eluent to provide 14a (538 ny,
PCT/ 182004/ 004234 Step 148:

Cmpd R Mw MS tr

| .

1341 ? 459.935 480 9.080
F

13-2 § 493.487 494 7.690

1
13-3 ? 477.925 478 9.210

N
13-4 ? 450.5 451 7.850
]
13-5 ? 477.925 478 9.170

13-6 ] 425,49 426 B.420

* All HPLC determinations employed Analytical Method 2.
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To a solution of 14a (380 ng, 1.02 mmol) in 10 nL THE/ water (4:1) was added
osmumtetroxide (26 ng, 0.10 mml) followed by sodi um periodate (642 ng,
3.0 mol) at RT. The m xture was stirred at RT for 1 hr, then ethyl acetate
and water 5 s d. The organic |layer was dried over P&ﬁﬁ‘?ﬁm sul f at e,
filtered, and evaporated to provide the crude al dehyde, M ssol ved
in methanol (20 nL). Sodium borohydride (152 ng, 4.0 mmol) was added
portionwi se. After stirring at roown_@ture for 20 min, the reaction

m xt ure was C at ed. The [ €S| due u

chr omat ogr a?)’@'[r}’é THHQY'WPYanH'e@? V\ﬁ 5‘5%?'3‘{%? Yﬁﬁ%‘/?d@yg'f@"tnpd 14-1
(230 ng, 60 %yield). Step 14C]-Arorostrpeonfoddrile (30 ng, 0.08 mmol, 1 eq),
copper(l) iodide (15 ng, 0.08 mmol, 1 eq), cesiumcarbonate (52 ngy, 0.16
mmol, 2 eq), and 1,10- phenanthroline (14 ng, 0.08 mmol, 1 eq) was heated in
| nmL of toluene in a sealed vial 15 at 11/Cfor 17 hr. The cool ed m xture
was filtered thro EQ Celite(r), then condéentrated. The residue was purified
by silica gel chr t ography usi ng hexape/ ethyl acetate as eluent to
provide 14-2 (5 a solid. Dependi ng on the aryl halide used in the

net hod of Step 14C [il co “N thefollovvln table in
additional to o141 1 \/vergpé';w&"%j eS| and p r P19 4eHaq y preparative
LCM5. Rz 0- Cnpd R2 et R H 14- 7.446 377 by ik, 589 WD 2005/ 063755
PCT/ 1 B2004/ 004234 Rz M#ANMB NGl 14-2 M2 479 7.'570 14-3 523.517
523 8.020
1M N
N 14a N N
W/ N I
OH W/
I =N
2 N Cul, Cs,CO5,
1,10-phenanthroline
= S
OMe
== ~N
= 2 Z Q
14-8 < N
N—N ¢ N OMe
/
\ 14-1
N’N
y
5 Step 14A:

To a solution of Cmpd 1f (1.06 g, 3.0 mmel) and iron(lll)acetylacetonate

(353 mg, 1.0 mmol) in 10 mL anhydrous THF/NMP (7:1) was added slowly 3-

butenylmagnesium chloride (8.0 mL of a 0.5 M solution in THF, 4.5 mmol). The

reaction mixture was stirred at RT for 1 hr, then more iron(lil)acetylacetonate (1.0 g,

10 2.8 mmol} and Grignard reagent (6.0 mL, 3.0 mmol) were added. The reaction mixture

was stirred for 2 hr, then water was added. The mixture was extracted with ethyl

acetate, then the combined organic layers were dried over sodium sulfate, filtered, and

concentrated. The residue was chromatographed on silica gel using hexanes/ethyl
acetate as eluent to provide 14a (538 mg, 48 % vyield).
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F F 14-4 522.529 522 6.620 14-5 4Nl ZI 479.542 479 7.350 14-6 507.595 507
8.320 | H 14-7 515.571 515 6.510 14-8 454.531 454 6.690 " Al HPLC
determ nati ons enpl oyed Anal ytical Method 2. 60 WD 2005/ 063755

PCT/ 1B2004/ WNPLE 15

7- 1 M DAZOL- 1- - 3- (2- METHOXY- 4- PYRAZQL- | - YL- PHENYL PCH 1820851002341y -
PYRAZOLOJ1,5-A)PYRRMD NEN OHOw HNJ NMC, DCM N (\ N N~ TEA N~
N-)/ N N NstBbFad OMe lanme lame ~ 15-1 NN 1 3.3 1101 15a MN N 5 Steol5A:

£ Ut on oF Tt hancuh b 1ugldstnd 108 ey Pl TPbmebide fbes s,
ol , 1 eq)added psmiunDEioxide¢261mgl 0r1@ mmel) fdibeee dy tsodinar periodate 64 eig, 1 hr,
e ™ e SR RO VS PR B P S AR i e
wer e dri &d weareaddextli The organic layer was dried over sodium sulfate, filtered, and evaporated

to provide the crude aldehyde, which was dissolved in methanol (20 mL). Sodium

borohydride (152 mg, 4.0 mmol}) was added portionwise. After stirring at room

temperature for 20 min, the reaction mixture was concentrated. The residue was

purified by silica gel chromatography, eluting with hexanes/ethy! acetate to provide

10 Cmpd 14-1 {230 mg, 60 % yield).

Step 14C:
A mixture of 14-1 (30 mg, 0.08 mmol, 1 eq), copper(i} iodide (15 mg,

0.08 mmol, 1 eq), cesium carbonate (52 mg, 0.16 mmol, 2 eq), and 1,10-

phenanthroline (14 mg, 0.08 mmol, 1 eq) was heated in 1 mL of toluene in a sealed vial

15 at110°C for 17 hr. The cooled mixture was filtered through Celite®, then concentrated.

The residue was purified by silica gel chromatography using hexane/ethyl acetate as
eluent to provide 14-2 (5 mg) as a solid.

Depending on the aryl halide used in the method of Step 14C, the

compounds listed in the following table in additional to Cmpd 14-1 were synthesized

20 and purified by preparative LC-MS.
RZ

SagN
&
.

Cmpd R, MW MS tr

14-1 377.446 377 5.170
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sul fate,
yel | ow f oam

filtered, and concentrated to obtain 15a (180 ny,

2.6

49 %yield) as a
Step 15B: Pot assi um carbonate (20 ng, 0.14 nmmol,

eq) and

i mdazole (20 ng, 0.30 mmol, 5.5 eq) were added to a solution of 15a (23
ng, 0.054 in DMV 15 (1 nlL). The reaction mxture was stirred at
RT for 16 hmrl,%?%é’ﬂ& hanol (1 nm-) was added and the re&&T{IBHMR%INre was
purified directly by preparative HPLCIMS, providing 15-1 (10 ng) as a TFA
salt. Depending on]the nucleophiTic heterocydle or qm ne enployed, |t he
conpounds |j Lmpdi p the foll owRg table were |syMWes) zedSand ptgifled by
preparativel__20 LCL MS: 61 WD 20051063755 PCT1182004/1004234 |R2 O~ | Cmpd RZ
MVMS tR 1p-1 Nonl 399.456 400 4.190 F F 15-2 NC 467.453;{ 468 6. 820 15-3
N / 399, 456; 400 5. 520 15-4 N./ 402.499 403 4.110 ﬂ5-5 I/ N1| 376. 462 377
3.880 15-6| "f "' . ( 400.444 4gTH. 330 Al |[HPLC determ naﬁ(kons eppl oyed
Anal yti cal NEE%%SI P. 62 WD 2005 755 PCT/ 1E329,@4j4904234479q Lfs 16
4- METHYL- 2- PY - fL- YL- 5- PYRI DYLBORONI C ACI Dir r HOB B SOH | HO'O OH |
n- BuLi, (i -FrO)SB
o~
N
14-3 j 523.547 523 8.020
F. ¥
R
14-4 7 522.529 522 6.620
14-5 | = 479.542 479 7.350
N &
14-6 | = 507.595 507 8.320
Nz
H
N,
14-7 ﬂ 516.571 515 | 6510
RS
14-8 IJ = 454 531 454 6.680

* All HPLC dsterminations employed Analytical Method 2.
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N/ HOAc N/ ~ - NI N-12 16a NN 16-1 Step 16A: 5 A solution of

2- am no- 5- brono-4-net hyl pyridine (1 g, 5.4 mol) and 2, 5-

di hydr oxyt etrahydrofuran (2.8 g, 27 nmol) in acetic acid (10 m -) was heated
at 90 C in tube for 2 hr. The reaction m'xture concentrat ed
and the resi uz"%%lé@% purified by silica gel chronatograp 9 6%%0%0051231
hexanes/ et hyl acetate, providing 16a (900 ng, 71 %yield) as a |light yellow
oil. 10 Step 168: n-Butyllithi um(:E):@erLiﬂSa 2.0 Msolution in pentane, 7.2

mmol ) was added dropw ol ution of mmol ) and
triisopropyl bof" EH‘%"‘ZOE ‘WMST”“F%\?(SZ%F‘?XT’?\ PéR’%_gE‘CIiFE %.qu 3% %Ef"'?ﬁ'é“-m xture was
allowed to warmto RT over 1 hwraddoept, DabvrmuomE 4N hydrochl oric acid was
added and the m xture was stirred for 10 15 min. The m xture was extracted
2x 25 nL DCM then the organic |ayer was dried over sodiumsulfate,

filtered, and concentrated to provide 16-1 (250 ng) as a yellow oil. The
aqueous | ayer was concentrated, then the solid residue was shed with
et hanol. The co ned et hanol filtrat Ens \er e concentr at ed prOV| de

addi tional 16-1 0 ng) as a yellowoll. 20 63 W)Z

005/
PCT/ 1 B2004/ 004234, _KEXAMPL [sti/DCM, _N
L ET 4 PYRAZQOL- 1-
NON N- NDMN B
oM OMe

7- ETHYL- 2, 5- DI {2TER- (1- MET LNP
33 N 15a NU 1541

YL- PHENYL} - PYRARZO 1, 5- A] PYRI M

5 Step15A:
A solution of methanesulfonyl chloride (100 mg, 0.86 mmol, 1.5 eq) in

DCM (0.5 mL) was added dropwise to a 0 °C solution of Cmpd 3-3 (200 mg, 0.57
mmol, T eq) in 5 mL DCM. The mixture was allowed to warm to RT over 1 hr, then
saturated aqueous sodium bicarbonate solution was added and the mixture was
10  extracted with 2 x 20 mL DCM. The combined organic layers were dried over sodium
sulfate, filtered, and concentrated to obtain 15a (180 mg, 48 % yieid) as a yellow foam.

Step 15B:
Potassium carbonate (20 mg, 0.14 mmol, 2.6 eq) and imidazole (20 mg,

0.30 mmol, 5.5 eq) were added to a solution of 15a (23 mg, 0.054 mmol, 1 eq) in DMF
15 (1 mL). The reaction mixture was stirred at RT for 16 hr, then methano! {1 mL) was
added and the reaction mixture was purified directly by preparative HPLC/MS,
providing 15-1 (10 mg) as a TFA salt.
Depending on the nucleophilic heterocycle or amine employed, the
compounds listed in the following table were synthesized and purified by preparative
20 LC-MS:
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N2.617-1 N / M/ NN K2CO3, acetone, water,150 C, Nal
N / 5 Step 17A: To a solution of Chpd 2-6 (350 ny)
was added BBr3 (1.0 Min DCM 5 nlL.) The m xture was stirred overni ght at
The m xture was_extracted with
the conbined organic extracPSTARPY 4P Ed over
and 10 concentrated to provide Cmpd 17-1 (280 ny)
An aliquot (10 ng) was perified by prep HPLC/ MS to provide

room t enper
chl orof orm

sodi um sul f at e,

as an oil.

g(%%o%, qt hen

filtered,

uenched wi th water.

purified Crmpd 17.1 (2.9 ng.) Step 1

mol, 1 eq),

pot assi um car bonat e

(20 ng, 0.13 mmuol,

[MH4; tR
EXAMPLE 18

7- ( 3- METHOXY- PROPYL) - 3- ( 2- METHOXY- 4- PYRAZ

PYRAZOL] 1,

1 eq), 2-(2-ch
hydrochl oride (39 ng, 0.21 mol,
was heated in a sealed tube in a mcro
acet one was evapor at ed,
filtered, and
yielding Cmpd 17-2 (14 nyg,
6. 010, Anal. Meth. 2.

1.5 eq '

then the residuyg
subjected directly to prepagr
209% as a TFA\salt;
64 WO 20

0.41 mol ,
-1- 15 nmet hyl pyrrolidine

acgtone (1 nL) and water (1 nl-)
eactor at 150 C for

3 eq)a

NO- N N17-2
in chloroform (5 m-)

sodi um i odi de

as diluted with nethanol
ative HPLC/ M5 purification
MN  444.58; LC/I MS: 444
§63755 PCT/ | B2004/ 004234

-1 - YL- PHENYL) - 2, 5- DI METHYL-

5= AT PYRIMDINE OH
Cmpd R, MW MS fr
15-1 :Nﬁ 399.456 400 4.190
F,
F
F
15.2 " 467.453 468 6.320
N
N
Y
15-3 :N 399.456 400 5.520
15-4 :D 402.499 403 4.110
15-5 ;:bk*~ 376.462 377 3.880
15-6 :Ni? 400.444 401 5.330

* All HPLC determinations employed Analytical Method 2.
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NaH, DMF N-N | odomethane NN N Owe Owe 14-1 N 18-1 " M | N N/ 5 Step
18A: To a solution of 14-1 (30 ng) in dry OW was added NaH (10 ng, 60%

di spersion). After stirring at RT for 10 min, methyliodide (0.015 m-) was
added. The “FBMOH@SS Jas stirred for 1 hr, then nethanol ;1 nL) was added and
the nmixture was  &iblected directly to prep HPLG VB puri PERABIOM044 ovi di ng
Cnpd 18-1 (12 ng) as a 10 TFA salt; MAN 391.47 LOMS: 391 [MH'; tR 7.050,
Anal . Meth. 2. 65 WD 2005/ 063755 PQExANBR0043 004234 EXAVPLE 19

e o

2-[ 7- ( 2- METHOXYMETHYL- P -2..5-DI NETHYL - 5-A] PYRI M DI N- 3- YL] - 5-
PYRAZOL- 1- YL- PHENCL mmgh\—%h} '"'%:PKFT\?L' ‘K&at%,” YWQB%}—‘C"% odoret hane 7-1 N
19-1 N N1 N/ 5 Step 19A: The procedure of Exanple 18 was foll owed

using Cnpd 7-1 as rtarti ng . HO OH
L )i
Y HOT NG O TN ol (+PrO)8
N F HOAc N F TN
NH,

A
»
N
16a @ 16-1 @

Step 16A:
5 A solution of 2-amino-5-bromo-4-methy!pyridine (1 g, 5.4 mmol) and 2,5-

dihydroxytetrahydrofuran (2.8 g, 27 mmol) in acetic acid (10 mL) was heated at 90 °C
in a sealed tube for 2 hr. The reaction mixture was concentrated and the residue was
purified by silica gel chromatography using 4:1 hexanes/ethy! acetate, providing 16a
(900 mg, 71 % yield) as a light yellow ail.

10 Step 16B:
n-Butyllithium (3.6 mL of a 2.0 M solution in pentane, 7.2 mmol) was

added dropwise to a solution of Cmpd 16a (860 mg, 3.6 mmol) and triisopropylborate
(1.4 g, 7.3 mmol) in 6 ml. THF at —78 °C. The mixture was allowed to warm to RT over
1 hr, then 0.5 mL of 4N hydrochloric acid was added and the mixture was stirred for 10

15 min. The mixture was extracted 2x 25 mL DCM, then the organic layer was dried over
sodium sulfate, filtered, and concentrated to provide 16-1 (250 mg) as a yellow oil. The
aqueous layer was concentrated, then the soiid residue was washed with ethanol. The
combined ethanol filtrates were concentrated to provide additional 16-1 (500 mg) as a
yellow oil.

20
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mat eri al Depending on the al kyl halide enployed, the conpounds listed in the

follow ng table were synthesized and purified by preparative LCGMS. RZ 10 \

" Cmpd R, MWMS tR 19-1 439.517 439 6.130 66 WD 2005/ 063755

PCT/ | B2004/ d R2 MWMs tR 19-2 1483.569 483 5, -3 1/
Q’g&g@é{@% HPLC det er ni nati ons enpl oyed Analllg?"gwp“q{}éz?ﬁod 2.

453. 543 453 6.
EXAMPLE 20 | I~ N-NCOP COH NNNO ~) B(OH)i Pd(PPh3)4 N O0- N K2CO3 1f
N I 2) NaOH, H20 20a NNE ~ ~ ti EXAMPIEIR, / O / N~NH/ NN SOCK ~N N

O NO- 20b 72-8TH]\"L-2,5-DIMETHYL-3-{2-[2-(1-MEI'HYL-PYRROLIDIN-2-YL)-ETHOXY]-4-PYRAZOL-1-YL-
PHENYL}-PYRAZOLO[1,5-A]PYRIMIDINE

N,
NN 2NN
S~ o N
8Br, . o
OMe —— N
Or
2-6
N;N/ N’N 174
W /7
= N’N
K,CO,, acstone, AR
water,150 °C, Nal N

\/Tj

5 Step 17A:
To a solution of Cmpd 2-6 (350 mg) in chloroform (5 mL) was added
BBr; (1.0 M in DCM, 5 mL.) The mixture was stirred overnight at room temperature
and quenched with water. The mixiure was extracted with chlorcform (2x 10 mL), then
the combined organic exiracts were dried over sodium sulfate, filtered, and
10 concentrated to provide Cmpd 17-1 (280 mg) as an oil. An aliquot (10 mg) was purified
by prep HPLC/MS to provide purified Cmpd 17-1 (2.9 mg.)

Step 17B:
A mixture of Cmpd 17-1 (45 mg, 0.14 mmol, 1 eq}, potassium carbonate

(56 mg, 0.41 mmol, 3 eq), sodium iodide (20 mg, 0.13 mmol, 1 eq), 2-(2-chloroethyl}-1-

15 methylpyrrolidine hydrochloride {39 mg, 0.21 mmol, 1.5 eq), acetone (1 mL) and water
(1 mL) was heated in a sealed tube in a microwave reactor at 150 °C for 25 min. The
acetone was evaporated, then the residue was diluted with methanol, filtered, and
subjected directly to preparative HPLC/MS purification, yielding Cmpd 17-2 (14 mg,
20%}) as a TFA salt; MW: 444.58; LC/MS: 444 [MH]"; tz: 6.010, Anal. Meth. 2.
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NNN 5 Step 20A: A mxture of Cmpd If (710 ng, 2.0 mml), (2-

et hoxycar bonyl ) phenyl boronic acid (470 ng, 2.4 mol ), tetrakis

(triphenyl phosphi ne) pal | adi um(0) (116 ng, 0.1 mol ), and potassi um carbonate
(550 ng, 4 s heated in 9:1 dioxane/water (10 mi-) at 100 C for
2.5 hr. Sodivg?n%h‘%ﬁ%?oxi de solution (3N, 10 nl-) was adHEE?IBZQPIWOt"r?é i xt ur e
was stirred at 100 C for an additional 30 mn. The cooled m xture was
concentrated, then water was added BoaMPLBA8pH adjusted to 2 with

hydrochl oric agid,. The m xtur s extracted wiith chlqroform then the
conbi ned chl or GFSMET R FESP §L)%é&§v‘qﬁpéﬁj'8\"7%@z°§ﬂd\’%ﬁﬁ%’ﬁﬁfzﬁ‘g',MET'T‘Y'-Fter ed, and
concentrated to provide a crudevrato.d1 ssipeommee recrystal lized from 15
chloroformto provide Chpd 20a (420 ng, 48 %yield) as a yellow solid. 67 WD
2005/ 063755 PCTI |1 B2004/ 004234 Step 20B: Conpound 20a (420 ng, 0.96 mmmol)
was heated in 10 nL chloroform wth thionyl chloride (1.0 nL, 14 nmol) at
70 Cfor 2 hr. Volatiles were evaporated to provide d 20b (450 ngy) as a
dark solid. 5 Step 20C. AQbl ution of 20b (32 ng, 0.0 mol) in chloroform
(1 m) was treated wth| norpholine (0.1 nL, 1 mmol){ at RT. The m xture was
allowed to sit at RT f 30 mn, then the sol vent s evaporated. The

resi due was taken up i ma&hanol, fiNagHeD®8 and pufified directly by
preparative HPLC/ M5 t(G py¥ow_de 20-1 ipdemethgne 30 %72 'ci"\TFA 10 salt.
Dependi ng on the am the conpoundslisted intieTollow ng table
were synthesized and Huri %Ngy preparative ‘] of Cmpd RZ MWMS tR
20-1 C Y9 / 508.579 508 0-2 e y'? 506.607 50 Ele

141 L 18-1

5 Siep 18A:
To a solution of 14-1 (30 mg) in dry DMF was added NaH (10 mg, 60%

dispersion). After stiring at RT for 10 min, methyliodide (0.015 mL) was added. The

mixture was stirred for 1 hr, then methanol (1 mL) was added and the mixture was

subjected directly to prep HPLC/MS purification, providing Cmpd 18-1 (12 mg) as a
10 TFA salt; MW: 391.47 LC/MS: 391 [MH]"; tx: 7.050, Anal. Meth. 2.
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20-3 Hi 492.58 492 6.710 20-4 491.552 491 5.840 * Al HPLC determinations
enpl oyed Anal ytical Method 2. 68 WD 2005/ 063755 PCT/ | B2004/ 004234 EXAMPLE
21 7-(1-ETHYL-1

H PYRROL- 2- = 3= ( 2- NETHOXY- 4- PYRAZOL- | - YL- PHENVYL) - 2, 5- D]

PYRAZOL] 1, yﬁA’j"W DINE NB(OHi \ NH N/ W bo N-N %ﬁ'ﬁ?{%’““‘!@t&
Pd(PPh,)a NaH, Etl NONO- 2) TFA ~\ if N 2la MIN21-1 N NN-| N 5 Step
21 A A mxture of Cmpd | f (210 ngg)awlmg) N- Boc- pyrrol e-2-boroni ¢ acid

158 ng, O. t et t 0 ) 0. 035
(o) "™ ana 0T TRk RN e BTSRRI P KB T

di oxane/water (5 nL) at 110 C fpyragdoln-vipHengeal ed tube. The cool ed m xture

was concentrated, then water 10 was added and the m xture was extracted with

chl orof orm The conbi ned chloroform extracts were dried over sodium

sulfate, filtered, and concentrated to provide a crude solid, which was

stirred in 1:1 TFADCMAL3 mM-) for 16 hr. The m xture was diluted with

et hyl acetate, then tr bd Wi t h aqueous amoni he organic | ayer was

dried over sodium sul¥g#e,PH tered, and conce /~t hen the residue was

chromat ogr aphed on 15 siflica gel using hexanes/et yI acet ate as eluent to

4 J;/N\el d) as a yellows
— NaH, DMF

iodomethane

5 Step 19A:
The procedure of Example 18 was followed using Cmpd 7-1 as starting

material
Depending on the alkyl halide employed, the compounds listed in the

following table were synthesized and purified by preparative LC-MS.
R2

s,
. O

Cmpd R; MW MS tr

1941 439.517 439 6.130
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Step 21 B: To a solution of 2l1a (110 ng, 0.28 nmol) in dry DVF (2 nL) was
added sodium hydride (20 ng of a 60% dispersion in mneral oil, 0.5 muol)
at RT. The 20 mixture was stirred for 5 mn, then ethyl iodide (0.050 ni,
0.60 Mol ) %R§,RdEeIsand the m xture was stirred at RT f ter and
ethyl acetate were added, then the ethyl acetate |ayer \%Egﬁﬁg’@ﬁ%’ Wi t h
water and brine, then dried over sodiumsulfate, filtered, and
concentrated. The fesidue was purified by silli caggel chr omaf ogr aphy using
hexanes/ et hy|Crap@t at e as el uentRt o provide CipdV-1 (MSngl 7& % Yiel d) as
ayellow 25 solidf MM 412 50 LC/NS._412 [MH'; tR! 7 630 {Anal. Meth. 2.
69 WD 2005/{063755 PCT/ I B /004234 EXAMPLE |22 '
7- (3- ETHYL-BHa 4 M DAZCOL- 4 THOXY- 4- PYRAZEL -11 - Yjgn PHENYAq,- £, 5- DI
METHYL- PYFAZH&gl 5-A] P ﬂF?h Cl {11 N} Ph B OH)Z%?ON NNON
0- Pd(PPh3){" K2COB| N |f 1 22a N _NO N=\ |HO k" N NN EINH2!NN
19-3 453.543 453 6.290
* All HPLC determinations employed Analytical Method 2.
EXAMPLE 20
|
fiN,N CO,Et COH
> '--..\ = N'N\
N o~ 4 BIOH), o
Pd(PPhy), N 0~
\ K,COq
1 N ] 2) NaoH.HO 20a N':J
/\
o [
0 -
socl, ° : N;N\ @"H :I N\N‘
- O ——— N O
20b 20-1
N N
N N
5 Step 20A:
A mixture of Cmpd 1f (710 mg, 2.0 mmol), (2-
ethoxycarbonyl)phenylbaoronic acid (470  mg, 24 mmol), tetrakis

10

15

(triphenylphosphine)palladium(0) (116 mg, 0.1 mmol), and potassium carbonate (550
mg, 4.0 mmol) was heated in 9:1 dioxane/water (10 mL) at 100 °C for 2.5 hr. Sodium
hydroxide solution (3N, 10 mbL) was added, and the mixture was stirred at 100 °C for an
additional 30 min. The cooled mixture was concentrated, then water was added and
the pH adjusted to 2 with hydrochloric acid. The mixture was extracted with
chloroform, then the combined chloroform extracts were dried over sodium sulfate,
fitered, and concentrated to provide a crude solid, which was recrystallized from

chloroform to provide Cmpd 20a (420 mg, 48 % yield) as a yeliow solid.
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03 NO 2. TOSMC, N 0- Me2S K2C3B 22b N 1 22-1 NJ 5 Step 22A: A mixture of
Cmpd If (1.50 g, 4.25 mmol ), 2-phenyl ethenyl boronic acid (692 ng, 4.68

nol ), potassium carbonate (1.17 g, 8.50 mmmol ), and tetrakis

(triphenyl pRasphsparfal | adi un(0) (250 ng, 0.22 mmol) in dj 9,.,mL) and
water (1 mnL) was heated at 105 C for 16 hr. The rﬁXtureg\IS\:gé%?‘V{???é W th
ethyl acetate and 10 washed with brine. The organic |ayer was dried over
sodi um sul fStee 20Bi | tered, and concentrated, and the residue was

chromat ogr aphed on sidd,ea,A8kod EmPEY BEGHHES WHE heREETRYE rAScHidrbBR tO
afford 22a (1.60 g, 89_@?% el d)?as rgB'yg'?Fow s)z)l I d.eSt ep 22B: ?An rg'?one/ oxygen
m xt ure waswituthisingchidiide (58 nd- d4Immelbat 79 °Cfea2 hi.. ¥olatieswgre gyagomatedity in dry
2:1 DCM net 45 ma) o ig8 mnutes. Dimethyl sulfide (1.5 nl)
was added aﬁ\%ﬁ%gﬁ%ﬂ%ﬁhhﬁ\/\gg) ss%%rrégégﬁd allowed to warmto RT over 16 hr.
The sol vent was evaporated and the resi due was chromat ographed on silica
gel usi ng hggé ! 6[ ethyl acetate as eluent, providing Crpd 22b (1.0 g, 76 %
yield) as a—yg-l-ﬁow solid. 70 WD 2005/ 063755 PCTI | B2004/ 004234 Step 22C. A
m xture of 22b (35 ntf s@utbd ofi20b )32 eigh 0@ mimal) ihlchiprofbrno{1 el.pwadreated uti on in
THF, 2.0 {EB@ e -“mw?.‘dlf tegr | ' % WaSr Lkred at
RT for 15%#'} [Fﬁgﬂ%hxt P‘e'%\y\)as I q%r‘ﬁ%,ﬁ%@ﬁd\?ﬁgﬂ% %PW‘%{]@%\?\@S evfg’t)(b)(é ated to
dryness. Thmirsthepshelseivanhwas gkaporatpd.i he rebidge s daieDVR i( 2natihanol, fikesed TOSM C
(38 ng, 0.1 PR : ' lo dded and
the m xtur egnwas #rr%? Fﬁé}‘géﬂﬁa%ﬁﬁfﬁ%ﬁﬁ[mfp \X/é\gd?a%%gé%aﬁlgnﬁge)’)ﬁ ﬁ?% was
extract d8 whdlth Repepdingeattae amingHsed dbaispmpelinge dsiad in thetfeliowing ableevate i ed over

sodi um sul f alsthesbd bRY SifliniedBY pPaLAR Hp&@_(ﬂ,l]& The residue was purified by
silica gel chromatography using hexanzes ethyl acetate as

\

Cmpd R, MW MS tr
20-1 O/\f@ 508.579 508 | 6.180
20-2 UH\Q@ 506.607 506 |  7.050
20-3 Q/"\u/@ 492.58 492 6.710
20-4 _ X 491.552 491 5.840

* All HPLC determinations empioyed Analytical Method 2.
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10 el uent, providing Crpd 22-1 (5 ng) as an oil; MAN 413.48 LC/ Ms: 413
(MH':; tR 5.000, Anal. Meth. 2. EXAMPLE 23

3- (2- METHOXY- 4- PYRAZQOL- 1- YL- PHENYL) - 2, 5- DI METHYL- 7- ( 4- METHYL- OXAZOL- 5- YL) -

15 PYRAZOLQ, II\/IDINE/NHOONNOONN SN023N01+1-N
01 DIVE/EtO—l%goé)@bﬁygS 1 NN~ M A nixture of 22b (208 ﬁ?*@ YT )

al pha-nethyl -TOSM C (251 ng, 1.2 mmol) and potassium carbonate (248 ng, 1.8

mmol) was heated in 5 nl 1:1 DVE ebhapplgay 80 C for 14 hr. Vater was added

and the m xture was extracted with acetate. The conbi ned organic
extracts wer &(HEM®a-BBYRROS P (3 IMERHRXY-4-PYRAZREd: YL-PHRNY Y BHCIMETHted. The

resi due was purified by silica pgﬁ,gzoggﬁmpﬂg,ﬁ,gm‘h_y usi ng hexanes/ et hyl
acetate as el uent provi ding 23-1 (60 3 9% as an oil; MW 400. 44

L Ms: 400 [MH'; tR 5.250, Anal. I\/Eth 2 71 WO 2005/ 063755

PCT/ | B2004/ 004234 EXAMPLE 2 -
7- (4- FLUORO BENZWL) - 2, 5- DI 510 -(4- HHYL- 6- PYRROL- 1- YLN\)(Rl DI N-3-YL) -
PYRAZOLQ 1, 5- A PYRLM DINEY) fR,.CI F N NGl zn N 10b Pd(Ph3Rj4 F 24a
N
>N

o N’ = -N
= o K,CO,, PA(PPRy), _NaH. BN \
2) TFA
i N N

f )

5 Step 21A:
A mixture of Cmpd 1f (210 mg, 0.6 mmol), N-Boc-pyrrole-2-boronic acid

(188 mg, 0.75 mmal), tetrakis(triphenylphosphine)palladium(0) {(40mg, 0.035 -mmol),
and potassium carbonate (166 mg, 1.2 mmol) was heated in 9:1 dioxane/water (5 mL)
at 110 °C for 3 hr in a sealed tube. The cooled mixture was concentrated, then water

10 was added and the mixture was extracted with chioroform. The combined chloroform
éxtracts were dried over sodium sulfate, filtered, and concentrated to provide a crude
solid, which was stirred in 1:1 TFA/DCM (3 mL) for 16 hr. The mixture was diluted with
ethyl acetate, then treated with aqueous ammonia. The organic layer was dried over
sodium sulfate, filtered, and concentrated, then the residue was chromatographed on

15 silica gel using hexanes/ethyl acetate as eluent to provide 21a (110 mg, 48 % vyield) as
a yeliow solid.

Step 218:
To a solution of 21a (110 mg, 0.28 mmol} in dry DMF (2 mL) was added
sodium hydride (20 mg of a 60% dispersion in mineral oil, 0.5 mmol) at RT. The
20 mixture was stirred for 5 min, then ethyl iodide (0.050 mL., 0.60 mmol) was added and
the mixture was stirred at RT for 2 hr. Water and ethyl acetate were added, then the
ethyl acetate layer was washed with water and brine, then dried over sodium sulfate,
filtered, and concentrated. The residue was purified by silica gel chromatography using
hexanes/ethyl acetate as eluent to provide Cmpd 211 (84 mg, 73 % yield) as é yellow
25 solid; MW: 412.50 LC/MS: 412 [MH]"; tx: 7.630, Anal. Meth. 2.
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K2C33. Pd(Ph3P)4 Br2 / NNN,N 1g-1 ~N MOH 24b Br N- 24-1 (N JI 5 Step
24A. To a solution of 4-fluorophenylzinc chloride (20 nL of a 0.5 M sol ution
in THF, 10 mmol) were added Crpd 10b (1.0 g, 5.5 mml) and

tetrakis(tri sphi ne) pal | adi un{0) (300 ny, 0.26 mml). The reaction
ni xt ur e m?@g@&‘%g t 90 Cin a sealed tube for 3 hr. TRETIBYPEW*FRaction
m xture was treated 10 with 4N hydrochloric acid (4 nlL), then water was
added and the m xture was extract e@Exampheerrhyl acetate. The conbi ned
organic layers were dried over sodiumsulfate, fjltered, and concentrated.
The resi due (dsERUEIH-MPABOL-&VEI SR WeHOX WYY LS TENYEF AP DTN . h 30%
ethyl acetate in hexanes to obtrmzolép S-AptrigioINEl % yiel d) as an off- white
solid. 15 Step 24B: Conpound 24a (1.0 g, 3.9 nmol) was dissolved in 15 nL
nmet hanol. Bromine (0.62 g, 3.9 mvl) was added dropwi se to the sol ution,
resulting in formation of a white precipitahe. The solid was collected on a
fritted glass filt and rinsing with nethanol. This conpound was further
purified by silic giN.col um chromat ograpphy, 20 eluting with 4:1

hexanes/ et hyl acefat exyo provﬁhde’/*fg(@%} a rdm nation product (110 ng, 7 %
9-0 g, 77 %Vie 2} a white solid. 72 WO
2005/ 063755 PCT/ |1 B2004 i

yi el d), followed by' 24 \
0423 ep 24C. A'm e of Cnpd 24b (800 ny, 2.4
mmol ), Cmpd 16-1 (500 @ 5 gbd(Pﬁbi.ch%s

N
1f NJ 22a N
N

N=\
— N’N 1. EtNHz = ‘N
N ———— N N
0,4 S S CON
3 . N O— 2 TOSMIC, N O

Me,S K2COy

22b N':j 2241 . :‘J

5 Step 22A: |
A mixture of Cmpd 1f (1.50 g, 4.25 mmol), 2-phenylethenylboronic acid

(692 mg, 4.68 mmol), potassium carbonate (1.17 g, 8.50 mmol), and tetrakis
(triphenylphosphine)paltadium(0) (250 mg, 0.22 mmol) in dioxane (9 mL) and water (1
mL) was heated at 105 °C for 16 hr. The mixture was diluted with ethyl acetate and

10 washed with brine. The organic layer was dried over sodium sulfate, filtered, and
concentrated, and the residue was chromatographed on silica gel using hexanes/ethyl
acetate as eluent to afford 22a (1.60 g, 89 % vyield} as a yellow solid.

Step 228:
An ozone/oxygen mixture was bubbled through a solution of 22a (1.60

15 g, 3.8 mmol) in dry 2:1 DCM/methanol (20 mL) at — 70 °C for 8 minutes. Dimethyl
sulfide (1.5 mL) was added and the mixture was stirred and allowed to warm to RT
over 16 hr. The solvent was evaporated and the residue was chromatographed on
silica gel using hexanes/ethyl acetate as eluent, providing Cmpd 22b (1.0 g, 76 %
yield) as a yellow solid.
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mol ), tetrakis(triphenyl phosphine)pal |l adium(0) (280 ng, 0.24 mmol), and
potassi um carbonate (600 ng, 4.3 nmmol) was heated in 9:1 dioxane/water (3.5
m) at 95 Cfor 3 5 hr in a seal ed tube. Aqueous sodi um bi carbonate sol ution
(5 nL) was he cooled m xture, which was then ce with
DCM The COW%@E{E, o extracts were dried over sodium s%ﬁfa}t@w@“#&r ed,
and concentrated to provide a crude oil, which was partially purified by
prep HPLC/ NBlep®BE: partially purified product was then chronmatographed on

silica gel using 4:1 \/ t ela I d 24-1
(3 ng) as a yellow séaf]ﬁﬁaur}%%fe}zh (bsqﬁfgil\génﬁzo% %}nmel% @nﬂ_gbﬂ%g%n&”p
Meth. 2. ExeUmiosimEHF.2.0 mmaiTeesvagnesipasutiptenn ¢12 m%wafze wapstired at

METHYL- 7- ( 1p{vieF il L1 Jthur%%Qﬂn&eaﬂthen tilaéfuﬂ‘m&laé rated] EMBHMSDH' N-NIN
N NN/ / NN BuL 1f 251 N

PPh3 4 |
M St op S 26BN WEs Sael IR 5T STEAGIE (4T 208 TDSHC 118 7, 8. 18BP9N 11 s
THF (3 m)a%t@ééluhpcarg&a@ {?@%@@ﬁﬁlﬁﬁbﬂ%ﬁé aéd’éd%thﬁ@H&tur@'ﬂvab'ﬂeﬂi&é@ne 1.7

m_, . 2 mmol W se. The reacti.on was stirred at - 70 C for 10

i, "t hen ZRLIT o TRt e aedebhaon e rpurzvan S B el ShidsecsiRfod TBver 5

grgd IT}[le( rln e@nw”rﬁédvﬁgalﬁé eXtrRth ﬁ%re dfied oG?<rf wd][uin Biifatd, lﬁﬂﬁemmnaaﬁamgj On(CO)
an aKl S r en osp al | adl u

(70 g, 0. obnemesieye Wes Eonliidn Shen.seh PO TRLORL ot e RORERP I §31at bt o)

hr. The 1oooéied1trma\ﬂd!|ng)cm'psd>ﬂ2Lnr(6 g s Gueiover 4 18, 4$1LQ£M3A&U&I{MHI‘he STd, was

evapor at ed AN q M}ﬁ 2resul ting aqueous m xture was extracted with 73

EXAMPLE 23 .
3-(2-METHOXY-4-PYRAZOL-1-YL-PHENYL)-2,5-DIMETHYL-7-{4-METHYL-OXAZQL-5-YL)-
15 PYRAZOLO[1,5-A]PYRIMIDINE
=N
H. 20 0/—/
A NN, -
N o N N\

> K CO3 —~
AN o e e R
DMEIEKOH
N'N I 23‘1 .N
2 N J

A mixture of 22b (208 mg, 0.60 mmal), alpha-methyl-TOSMIC {251 mg,

1.2 mmol) and potassium carbonate (248 mg, 1.8 mmol) was heated in 5 mL 1:1

DME/ethanol at 80 °C for 14 hr. Water was added and the mixture was extracted with

20 ethyl acetate. The combined organic extracts were dried over sodium sulfate, filtered,

and concentrated. The residue was purified by silica gel chromategraphy using

hexanes/ethyl acetate as eluent, providing 23-1 (60 mg, 23 %) as an oil; MW: 400.44
LC/MS: 400 [MH]"; tz: 5.250, Anal. Meth. 2.
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WO 2005/ 063755 PCT/ 102004/ 004234 ethyl acetate. The conbi ned organic |ayers
were dried over sodiumsulfate, filtered, concentrated, and the residue was
chromat ographed on silica gel using ethyl acetate as eluant to give 25-1
(15 nmg) as lid; HPLC retention tine 4.13 mn hod 2); MN
399. 5; obee VS IRANES | O AL 2 PR a00idss

3- ( 2- METHOXY- 4- PYRAZOL- 1- YL- PHENYL) - 2, 5- D

METHYL- 7- ( 2- METHYL- 2H PYRAZCL- 3- YL) -EXOMRREELA 1, 5- A] PYRI M DI NE NN \ N N

iIN Ove 1f NON N HO 26a
26.1 Pd(PPh3) 4 H“'k@omﬁ%’f@%%%ﬂﬁ%% “é‘@ﬂl‘ﬁ‘%ﬁ%ﬁ"% 1'?%%'?\@? WiF ‘)ér%ol e (820
ng, 10 mmol) in dry THE (20 m -)PYrRezmlofigh-blpYRIMIDINEC was added n-BuLi (1.6 M
solution in hexane, 6.3 nL, 10 mol) dropw se. The reaction m x was stirred
at -70 Cfor 5 mn, then triisopropyl borate (2.5 nL, 11 nmol) was added
over 5 min. The m xture was allowed to warmto % over 1 hr, then 6N

hydrochloric acid (5 n vvas added. 'xture 5 stirred for 30 mn,
then was evaporated to ess t@Zn r e crudé 26a as a solid, which was
used without further catlon
Pd(Ph-_‘P)‘ N
24a
K,CO,,
Pd(Ph,P),
_?r“_.. 16-1
MeOH

5 Step 24A:
To a solution of 4-fluorophenylzinc chloride (20 mL of a 0.5 M solution in
THF, 10 mmol) were added Cmpd 10b (1.0 g, 55 mmol) and
tetrakis(triphenylphosphine)palladium(0} (300 mg, 0.26 mmol). The reaction mixture
was heated at 90 °C in a sealed tube for 3 hr. The cooled reaction mixture was treated
10 with 4N hydrochloric acid (4 mL), then water was added and the mixture was extracted
with ethyl acetate. The combined organic layers were dried over sodium sulfate,
filtered, and concentrated. The residue was purified by silica gel chromatography,
eluting with 30% ethyl acetate in hexanes to obtain 24a (1.0 g, 71 % yield) as an off-
white solid.

15 Step 24B:
Compound 24a (1.0 g, 3.9 mmol) was dissolved in 15 mL methanol.

Bromine (0.62 g, 3.9 mmol) was added dropwise to the solution, resulting in formation
of a white precipitate. The solid was collected on a fritted glass filter and rinsing with
methanol. This compound was further purified by silica gel column chromatography,

20 eluting with 4:1 hexanes/ethyl acetate to provide first a dibromination product (110 mg,
7 % yield), followed by 24b (1.0 g, 77 % yield) as a white solid.

72



Step 26B: 20 Cnpd if (530 ng, 1.5 mml) and crude 26a (entire anount,
approximately 10 nmol) were subjected to Suzuki reaction according to the
procedure of Exanple 1. The reaction m xture was concentrat ed, then\vvater
was added and .t ture was extracted with chloroform_The conb

or gani ¢ ext ;\g& Qﬂ%{l%%g(drl ed over sodiumsulfate, filter J&T’Igﬁ%“mw“
concentrated, then the residue was purified by silica gel 25 chronmatography
usi ng hexan@8sped4ltyl acetate as eluant. The product was further 74 WO

acetoni t11Te, provi diag B A eih0 e Y et Ed 881,60 g, o

retention tnmml)GImma(tmpr(enﬁplhmmﬂpammm e,aome}zdemmm 309 polEXNVPLE 27 5

cval uatd 1 PRI My Mo TRRRO T ettt (Y8 Ry Ao RYor S

radi ol i ggnd hblnrmlsenjerhnmﬁy megwmcmm jaiod&mnatetsetﬂxtltxy (5 @Ll) gas iadded toethe at .

Vo163 ppvsioes 96HE: WHES Yot ey RabledBice A DG me (ifbineg M TEECT |

may be used ettcacm/\aeraamed toher stmdrum a@fa&:ﬁtltwd yarof conhentatetptoupmolddeod ctdde pr esent

i nvention W t Lecen: -~ Bk '

i nvol ves the" J%&P rH Iﬁfﬁp‘g{g&r gg#gpé@%%’g\s- g:ﬂ_ey?arﬁ ﬁcﬁa nﬁ?ﬂ@%
receptor. Mhes @p@vatbmaahdzcy ont silicab geldising aéshylek@ep/@tﬂybranetdte gs entel |
assay pI nt?g\@l t ed with
15 hu CREFC’?@!: g?@?é% Fﬁhﬁz‘% & Zggﬁlvgecrshga out‘hf)1 ﬁ%mmasggg)ﬁ{)uf ?Fér (e.qg.,
Dul becco S Bﬁégp‘h‘@! MedufZ ered saline, 10 mM nmagnesi um chl ori de, 2mM EGTA)
cont ai ni ng conmpound of interest or a reference |ligand (for exanple,

sauvagi ne, urocortin | or CRF), 0.05 nL of [1251] tyrosine - sauvagi ne

(final concentration -150 pM or approxinmately the Ko as determ ned by
Scat chard anal ysis) and 0.1 nL of éXAME LE@PSrenbr ane suspensi on cont ai ni ng
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Step 25A:
To a solution of 1-methylimidazole (246 mg, 3.0 mmol) in dry THF (3

mL) cooled to —70 °C was added n-BuLi (2.5 M solution in hexane, 1.7 mL, 4.2 mmol)
20 dropwise. The reaction mix was stired at — 70 °C for 10 min, then ZnCl; (0.5 M
solution in THF, 20 mL, 10 mmol) was added over 5 min. The mixture was stirred at -70
°C for 1 hr, then was warmed to 0 °C. Cmpd 1f (106 mg, 0.30 mmo!) and
tetrakis(triphenylphosphine)palladium(0) (70 mg, 0.06 mmol) were added. The mixture
was then heated to reflux for 3 hr. The cooled reaction mixture was quenched with
25 water, the THF was evaporated and the resulting aqueous mixture was extracted with
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glass fiber filters. Follow ng three washes, the filters are dried and

radi oactivity (Auger electrons from 1251) is counted using a scintillation
counter. All radioligand binding data may be anal yzed usi ng the non-I|i near
| east - squar tting prograns Prism 25 (G aphPad c) or
XLfit (1D Bﬁi?%@?g&%?l utions Ltd). EXAWPLE 28 CRF- STI WLi%{S@ﬂ#EATE
CYCLASE ACTIVITY The conpounds of the present invention may al so be

eval uat ed bgthyl3@etate. | Dbe combioed orgahictlaxers wgre @ttad eveaspdien sulfatecfiltgpexiinds of
the present t cycl ase
activity. A EURH ol relfup S ARl Siralriet Bl JIFd G Sfhng S a0

cycl ase act as/¢lpgnt mw@a&aéw Baiesia yelowligybiPLEOmtengary bpe Pdﬁ/rmsezmembd)o4234
general ly dg)swgggjs%sgg%& Rgldge et al. (Synapse 1:572, 1987) with

nmodi fications to adap e assay to whol e cell preparati ons. More
specificdlly, the standard assay mixture may contain the following in a
final volume of 0.1 n.: 2 mML-glutamne, 20 MM HEPES, and 1 mMMIMBX in 5
DVEM buffer. In stinulation studi egxAtipleogel!s with the transfected CRF
receptors are plated in 96-well pl mswn%—rhcubated for 30 mn at 37 Cwth
vari ous coRd@METHOXGASYRAZOCHFYL-RHEAY IR, BAMETHML -G METH e gHiRYBAZALB-dder to
establish the pharnmacol ogical W%L@Q@K}Pﬂilﬂﬁame‘a of the particular receptor
subtype. Following the incubation MP I n the sanples is nmeasured usi ng
standard commercially available 10 kits, such as cAMP-ScreenTM from Appl i ed
Bi osystens. For the functional assessnent f the conpounds, cells and a
single concentration of CRF or rel ated peptli dqqs causing 50% stinul ation of

CAMP production are incubated along with yarfoys_ conce ations of
conpeting conpounds for 30 mn at 37C, " deter rmn; as descri bed
above. 15 It wll be appreciated that, although s veci Ti of enbodi ments of the
i nvention have been described herein for gl es of il SN ation, various

modi fications npy be nmade wit hoUt departing omt he

the inventi o_n;Té\Air?or di By thW)g on is.Not i
appended cl ai nsy\ / 2) (HPrONE ‘\ /
3} KCl 26-1

Pd(PPh._,)‘ N

\W

i tiPand scope of
ted e cept as by the
Me

10 Step 26A:
To a solution of 1-methylpyrazole (820 mg, 10 mmol) in dry THF (20 mL)

cooled to -~ 70 °C was added n-BuLi {1.6 M solution in hexane, 6.3 mL, 10 mmol)
dropwise. The reaction mix was stirred at =70 °C for 5 min, then triisopropyl borate
(2.5 mL, 11 mmo!) was added over 5 min. The mixture was allowed to warm to RT

15 over 1 hr, then 8N hydrochloric acid (5 ml) was added. The mixture was stirred for 30
min, then was evaporated to dryness to provide crude 26a as a solid, which was used
without further purification.

Step 268:
20 Cmpd 1f (530 mg, 1.5 mmol) and crude 26a (entire amount,

approximately 10 mmol} were subjected to Suzuki reaction according to the procedure
of Example 1. The reaction mixture was concentrated, then water was added and the
mixture was extracted with chloroform. The combined organic extracts were dried over
sodium sulfate, filtered, and concentrated, then the residue was purified by silica gel
25 chromatography using hexanes/ethyl acetate as eluant. The product was further
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76 WHAT IS CLAIMED I S: 1. A conpound having the follow ng structure:

Y R\

Ar

1 Het or a pharmaceutically acceptable salt thereof, wher

-" represents the second bond of an optional double bond; R, is net

R3
ein:
hyl ;

11
R2

I S substit ukyaslhjegnayds, substituted phenyl, substi tut ed py&@@ﬁowmmﬁyrl di nyl
or substituted pyridinyl; R3 is null; Yis =(CR4)- R4 is rrethyl,

substituted Wt . R5 is nethoxy razol
opt i onal |'y Ryifed by ﬁWét&Pﬁ‘PH from pcejoriigle, R’@V'BPQ&{E#gﬁéd%%H@% 8 /Y
Cl- C6 al kyl splig;HFUG fetdntion fithe €G2ahik Yineth6d 2PMW 3b& Bxobsesub$ig sagyed Cl- C6
cyano, or hal ogen; and wherein substituted neans that at |east one

phenyl

al koxy,

hydr ogen atom of such groups is replaced with a

Cl-C6 al kyl, hal ogen, hydroxyl, cyano, nitro, am no, Cl1-C6 al kylam
Cl- C6 di al kyl am no, Cl-C6 al koxy, E}xPLE8al kyl, hal od - Céal kyl, hydr oxyCl-

Coéal kyl ;

10
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20
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2. A conpound accordin claim I, V\,herel n:
5 P FgRECEPTOR

BINDING ACTVITY

The compounds of this invention may be evaluated for binding activity to
the CRF receptor by a standard radioligand binding assay as generally described by
Grigoriadis et al. (Mol. Pharmacol vol50, pp679-686, 1996} and Hoare et al. (Mol.
Pharmacol vol63 pp751-765, 2003.) By utilizing radiolabeled CRF ligands, the assay
may be used to evaluate the binding activity of the compounds of the present invention
with any CRF receptor subtype. '

Briefly, the binding assay involves the displacement of a radiolabeled
CREF ligand from the CRF receptor. More specifically, the binding assay is performed
in 96-well assay plates using 1-10ug cell membranes from cells stably transfected with
human CRF receptors. Each well receives about 0.05 mL assay buffer (e.g.,
Dulbecco's phosphate buffered saline, 10 mM magnesium chloride, 2mM EGTA)
containing compound of interest or a reference ligand {for example, sauvagine,
urocortin } or CRF), 0.05 mL of ["*°}] tyrosine - sauvagine (final concentration ~150 pM
or approximately the Ko as determined by Scatchard analysis) and 0.1 mL of a cell
membrane suspension containing the CRF receptor. The mixture is incubated for 2 hr
at 22 °C followed by separation of the bound and free radioligand by rapid filtration over
glass fiber filters. Following three washes, the filters are dried and radioactivity (Auger
electrons from ') is counted using a scintillation counter. All radioligand binding data
may be analyzed using the non-linear least-squares curve-fitting programs Prism
(GraphPad Software Inc) or XLfit (ID Business Solutions Ltd).

EXAMPLE 28
CRF-STIMULATED ADENYLATE CYCLASE ACTIVITY

The compounds of the present invention may also be evaluated by
various functional testing. For example, the compounds of the present invention may
be screened for CRF-stimulated adenylate cyclase activity. An assay for the
determination of CRF-stimulated adenylate cyclase activity may be performed as
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R2 is substituted pyrazolyl, pyridinyl or substituted pyridinyl. 3. A
conpound according to claim2, wherein: R2 is substituted pyridiny). 77 4.
A conpound according to claim3, wherein: R2 is nmethyl substituted

pyri di nyl substituted pyridinyl. 5. A conpoung-.ag | to claim
4, wherein sd%wg@?r%gund is represented by the formil an‘d?\I” J‘*&b%%— J\~ N
6. A pharmaceutical conposition conprising a compound of claim1 in

combi nat i orgenprelly degsribedny diattaglia pyalatungpemE72ai 987e wibr madifications to7. The
use of a C%B@‘!Hé’a%?%ﬂh&gc%lppr@ gigpsof claims from1l to 5 for the
preparation o i cament for treating a disorder manifesting

hyper secretion of CRMOF%SDG&'f'ﬁ@!WnH‘Ie standardassgy e Sy wta["btf@faliqwm wher ei n

t he di sordey alfhaplidi@ke of % 1 Eﬁheztm Lagmmbngowﬂ@as Gnd WeREivBX e
ressi on. he use accord wherein the

di d d m7
G oor ders | ONEbREn: b stE1atEn sufirsonids corpiity e rmsiicd SRS fareigrs o ol ai m

7, wherein gfienslb® O A6 wbh IAEE SV ProulSe@siPYdrs By em aprarerc dith vBhsuguse
accor di ng to claim?7, wherein the disorder is irritable bowel syndrone.
concentrations’ of CRF-related and unrelated peptides in order to establish the

pharmacological rank-order profile of the particular receptor subtype. Following the
incubation, cAMP in the samples is measured using standard commercially available
10 kits, such as cAMP-Screen™ from Applied Biosystems. For the functional assessment
of the compounds, cells and a single concentration of CRF or related peptides causing
50% stimulation of cAMP production are incubated along with various concentrations of

competing compounds for 30 min at 37°C, and cAMP determined as described above.

15 It will be appreciated that, although specific embodiments of the
invention have been described herein for purposes of illustration, various modifications
may be made without departing from the spirit and scope of the invention. Accordingly,
the invention is not limited except as by the appended claims.
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13. The use according to claim38, wherein the disorder is anorexia nervosa.
14. 3-(2- Met hoxy-4-pyrazol -1-yl -phenyl)-2, 5-d inethyl-7-(3-nethyl-pyridi
n-2- yl)-pyrazol o[ 1, 5-a] pyrimdine or a pharnaceutically acceptable salt,
sol vate, stereoisomer or prodrug thereof, represented by the fornula: N NN
\N\ J 15. A pharmaceutical conposition conprising a conpound of claim14 in
conbi nation with a pharnmaceutically acceptable carrier or diluent. 16. Use
of a conpdvRATAS GllraeEedsin 14 for the manufacture of a nedicament for the
treatment of a disorder manifesting hypersecretion of CRF in a nmanmal . 17.
Use as clainmed in claim 16, wherein the disorder is stroke. 18. Use as
clainmed in claim16,q wher n. 19. Use as cl ai ned
in claim16, wherei n1 t he %?@é%@ﬂa?&?ﬁﬁ%ﬁd}??gﬁg%F@égté;d di sorder. 79 20.
Use as clainmed in claim 16, wherein the Rlisorder is obsessive- conpul sive
di sorder. 21. Use as clained in claim16,] whefein the disorder is irritable
bowel syndrone. 22. Use as clained in ali 6, wherein the disorder is
anorexi a nervosa. 23. A conpound as cllai d\IX claim14 for use in therapy.
24. A conpound as clainmed in claim TONusé\in the treatnment of a
di sorder manifesting hypersecretion of CRF inag mammal. 25. A conpound as
claimed in claim14 for use in the treatment df stroke. 26. A conpound as
claimed in claim14 for use in the treatnent ¢fet depression. 27. A conpound
as claimed in claim14 for use in the treatnent of an

or a pharmaceutically acceptable salt thereof,

wherein:

“---" represents the second bond of an optional double bond;

R, is methyi;

R; is substituted benzyl, substituted phenyi, substituted pyrazolyl, pyridinyl or
substituted pyridinyl;

R; is null;

Y is =(CRy)-;

R4 is methyl;

Ar is phenyl substituted with one R;;

Rs is methoxy; and

Het is pyrazolyl optionally substituted with 1 or 2 Rg;

Rs at each occurrence is hydroxy, C1-C6 alkyl, substituted C1-C6 alkyl, C1-C6
alkoxy, substituted C1-C6 alkoxy, cyano, or halogen; and
wherein substituied means that at least one hydrogen atom of such groups is replaced with a
substituent selected from: C1-C6 alkyl, halogen, hydroxyl, cyano, nitro, aminc, C1-C6
alkylamino, C1-C6 dialkytamino, C1-C6 alkoxy, thioC1-C6alkyl, haloC1-C6alkyi, hydroxyC1-

C6alkyl;
2. A compound according to claim 1,
wherein:
R; is substituted pyrazolyl, pyridinyl or substituted pyridinyi.
3. A compound according to claim 2,
wherein:

R; is substituted pyridinyl.
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anxiety-rel ated disorder. 28. A conpound as clainmed in claim214 for use in
the treatnment of obsessive-conmpul sive disorder. 29. A conpound as cl ai ned
in claim14 for use in the treatnment of irritable bowel syndronme. 30. A

conpound as clainmed in claim 14 for use in the treatnent of anorexia
nervosa. 80

4. A compound according to claim 3,
wherein;

R, is methyl substituted pyridinyl or methoxy substituted pyridinyl.

5. A compound according fo claim 4, wherein said compound is
represented by the formula:

6. A pharmaceutical composition comprising a compound of claim 1 in
combination with a pharmaceutically acceptable carrier or diluent.

7. The use of a compound according to anyone of claims from 1 to 5 for
the preparation of a medicament for treating a disorder manifesting hypersecretion of CRF in

a mammal.

8. The use according to claim 7, wherein the disorder is stroke.

9. The use according to claim 7, wherein the disorder is depression.

10.  The use according to claim 7, wherein the disorder is an anxiety-related
disorder.
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11. The use according to claim 7, wherein the disorder is obsessive-
compulsive disorder.

12.  The use according to claim 7, wherein the disorder is irritable bowel
syndrome.

13.  The use according to claim 8, wherein the disorder is anorexia nervosa.
14.  3-(2-Methoxy-4-pyrazol-1-yl-phenyl)-2,5-dimethyl-7-(3-methyl-pyridin-2-

yl)-pyrazolo[1,5-a]pyrimidine or a pharmaceutically acceptable sait, solvate, sterecisomer or
prodrug thereof, represented by the formula:

15. A pharmaceutical composition comprising a compound of claim 14 in
combination with a pharmaceutically acceptable carrier or diluent.

16. Use of a compound as claimed in 14 for the manufacture of a
medicament for the treatment of a disorder manifesting hypersecretion of CRF in a mammal.

17. Use as claimed in ¢laim 16, wherein the disorder is stroke.

18.  Use as claimed in claim 16, wherein the disorder is depression.

19.  Use as claimed in claim 16, wherein the disorder is an anxiety-related
disorder.
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20. Use as claimed in claim 16, wherein the disorder is obsessive-

compulsive disorder.

21, Use as claimed in claim 16, wherein the disorder is irritable bowel

syndrome.

22. Use as claimed in claim 16, wherein the disorder is anorexia nervosa.

23. A compound as claimed in claim 14 for use in therapy.

24. A compound as claimed in claim 14 for use in the treatment of a

disorder manifesting hypersecretion of CRF in a mammal.

25. A compound as claimed in claim 14 for use in the treatment of stroke.

26. A compound as claimed in claim 14 for use in the tfreatment of

depression.

27. A compound as claimed in claim 14 for use in the treatment of an

anxiety-related disorder.

28. A compound as claimed in claim 14 for use in the treatment of

obsessive-compulsive disorder.

29. A compound as claimed in claim 14 for use in the treatment of irritable
bowel! syndrome.

30. A compound as claimed in claim 14 for use in the treatment of anorexia

nervosa.
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