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CRF RECEPTOR ANTAGONI STS AND METHODS RELATI NGTHERETO
CROSS- REFERENCE TO RELATEDAPPLI CATI ON Thi s application
w@b@sms37psi ority to U.S. Provisional Applicatipor/Be004004234

No. 60/532,031, filed Decenber 12, 2003, the entire

di scl osure of which is incorporat ne
O o i R R B B eeno
generally to CRF receptor antagonlsts and to nethods

of treating disorders by adm nistration of such
CRO®SaRBRERENCEOT Q RipATED AH’Pldﬁédi'IQHher eof . BACKGROUNDOF

THE IN\/EHI& gglP@gﬁ%ﬁ Gits Gy fbou rsobh&usﬁ&{a?%bﬁb%tiéﬁ%ﬁél No.

(CRF) was rom oVl
60/b32:031, frnleeioDwnaaeaﬂaa@Qﬁo ttm:erzmr@épplpa@e(ow\ﬂ*@heﬁ ingorporated by
73:1394- 1397, 1981). Subsequently, sequences
refé%h%nﬁna%'%and rat CRF were isolated and determned to
be identical but different fromovine CRF in 7 of the

idues (Rivier et al., Proc. Natl.
F'E,bxba(glm]—%%l'ﬁvﬁgﬂﬁ @ 4851 , 1983; Shi bahara et al., EMBO
.2 775Th|§98®ntlomélamgmﬂlyftwmﬂtﬁ cecpptmdtm&gonlsts and to
rat rine ervous .and i mun
Pk g T

neddwiéieof. ogi cal regul ator of the basal and
stress-rel ease of adrenocorticotropi c hornone
("ACTH"), b- endorphin, and other proopi omel anocortin

BACKEBRYND @ tMedNPERTiches from the

The first corticotropin-releasing factor (CRF) was isolated from ovine
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
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-
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, 1986; Wynn et al.,
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 (Perrin et
al., Endocrinology 118:1171-1179, 1986) which mediates CRF-stimulated increase in
intracellular production of cAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinology
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



10

15

20

25

30

35

anterior pituitary (vVale et al., Science
273:1394- 1397, 1981). Briefly, CRF is believed to

WO mosi6d765 i t s bi ol ogi cal effects by bindi ng toPer/mBasnme234

menbr ane receptor which has been found to be -

tributed throughout the brain (DeSouza et a
bEUREN (B 5% MR8 S G g o5 HhaMT 2 Bioh Fle0ES, o DRmglat (€1%) at the
amino, addelelelds Enzynol . 724: 560, 19882 \é\ggn igsal)
Bi ochem Bi ophys., Res. Comm 770:6
a:JI?gnaI s EL%‘Q %Watﬂ 3étr‘)lgl'” stimyating the7rroquction o ACTéRe)d POMC,
CRRds spoamiieadttosicerdindte lmanyadidh& e RdodARSOMASnomic, and tlpehaworal

9-617, 1988 The CRF receptor
re%@%@a%éhg S{SO%V @ﬁ‘i"ﬁy §i 'ﬂbo"ﬁ%ddﬂéh%rﬁt%?'}yﬁﬁ'oév o pifective disorders.

Mﬁrmboerr iGRA GgpeliEr8d 14 Bb-4 kéy %teﬁlq%%@rY \hhlc@hnm%a%ﬁ%etween the

l.ated increase in jntracellul ar production of
“A‘m? (%W%lzﬁ{}’?%n e”ﬁOM"G Ay CHARVasENaE sysiemsc (Grafiprdgst al.,
CITl 3n\GEST -0065552%83) 199Eh Sap@@@pém (SRiencR230%2230W PREN Tilders
cl,o r at ;,Jé’ Z%L Endo 733(6): 3058 3061,
o{itboRe0u AP (P4, 19 gheis. CRE 2npikas oerane @dbe pivota
ceB@al nerva@d Systdfint meudbtratismittdréBRd 38/ 1d ‘crdcid rolk%R3hte Ig];ratmg the
oh eqept or 415 amino acid protein conprisi
bo gﬁeoﬁen?@ ?pa?ﬁaeiopgﬁﬁﬁng domai ns. A conparison of
i dent i tybm:waslnat‘cat gfgobmunanea@qu@ncﬂees §r|&m/\’2<\ellg:llt§“ 8Bhavioral,
m ngo acid
orySHIcEEsh 1 FRasbe yofanss ietiifnly those resanisei bn 2o animal
expaidd wnal stPEMST,I éﬁQFFomrﬂeml %r@bh@l&%th@e@&ﬂfv‘épgghga Sﬂ%&iﬂon of
avi ora
Clet' ré:{br 8 g@%oﬁ%vggrﬁh9c e ?r}]{%ﬁ’(?goeqla[lr ?\E@rﬁé@ﬁ&aﬂygg@ )oB§sistent

aod.watwhf e‘ctheveledtrsmdpmaogrmr ENErS, et GBI BRiPHdse Vs 389, 1083),
i on. bet ween the

at
St'p&"a%ﬁeea% tké'%:?eig"ne gq?é’ﬂ'eéﬁ@ a\%ré"’a&’n@rE‘é(F‘d‘Pto%'asEWO&fINO’OQY
1191828 MOBLLY ofi fincdast &l heard.rafd iahd bRYESpressure (Fisher et al.,

Er%g/%gog%yz‘gﬁﬁ%é %Z-hsarglglpr?ge mt ox?/lgen cc?r?slu%]p%%n (Brown et al., Life
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, 1983), modification of sexual behavior (Sirinathsinghiji 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
hypersecreted in the brain in depression, anxiety-related disorders, and anorexia
nervosa. (DeSouza, Ann. Reports in Med. Chem. 25:215-223, 1990). 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.

The first CRF receptor antagonists were peptides (see, e.g., Rivier et al.,
U.S. Patent No. 4,605,642; Rivier et al., Science 224:889, 1984). 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
published patent documents include US6313124, WO 01/23388, and WO 97/29109, all
of which disclose pyrazolopyrimidine compounds as CRF antagonists. Published
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appears to be one of the pivotal central nervous
W@ ymsea7seur ot ransmtters and plays a cruci al pol/EB2004/004234

integrating the body's overall response to stress.

Adm ni stration of CRF directly to thecﬁgln elicits
apnh@atmu\/Mpa98/5”g9§9QeéFFWFcCﬂtamaWda@}ﬂﬂ’dE?‘f FURRGE @S tyrosine
kindsdSMibitgds. to those observed for an ani mal exposed to a

stressful environnent. For exanp

i nt r acerlet 49 e PRISIIRQIGa] %@Ifl@ﬁc%fOfcﬁBF dbe,| Jevejopment of
blolgngQIWLéUt@é sl merddu’ r{aSHﬁgts%hlfﬁianﬁtRF ré&dptsrebiddidg aetivity and

) ersistent activation of

whigh éfﬁt P@@‘?@eﬁfhad] [AAARY e RS r%'fepéqr ‘remgjng;ddealigble goal. Such

CR??@C@&& ant8gbhlsts SouldUbaluserl pf thbhﬁeatment of endocnne psychiatric
npat hoadr enonedul | ary pat hway

RIS BT LR IS0 BSjUAT P TERGTaIEh dBpidess general

rate andyhli©ofgimi@ss WikddsFhalhebeédh aade Ew@craméw CRF
110: 2222, 1982 an increase in ox en .c

regiigheArioh AN ON S CEaSeeRiD: FERIoMHheeAPraraa asgd i

the @ft f8RSHaIEREN MdRlcuRCERM Irédép{oV\“alhiagaﬂStselThéFe is af¥B a deed for -
Physi ol . 253: G582, 1987), su si on of

PhaE@RASTHIBR! eARasEiPnH coptarriig su pﬁgﬁﬂf&&a"gagym’z‘% ggpwel as
meﬂa%gé”}eIatﬁ‘EQbfthé?aéé @u@re@f tcﬁﬁéﬁiaﬂor bﬁémme Odtress-related disorders. The
(Sirinathsj nﬁ h"l Nat ure 3 Zé 19833 and
preseRhinveN Ly eé%ﬁﬁ?‘éﬁr?@% PEVIRS @ pted agyaritgges.
Physi ol . 255: R744, 1988). Furthernore, clini cal dat a

suggests that CRF may be hypersecreted in the brain in

SUMMAR OF oitlE BYMENEEIPN el at ed di sorders, and anorexi a
nervosa. ﬁfah Iy diréktdP s cREGBeptor antagonist
25: 215- 2'5%58@%%’6 cco ?‘éﬂ@(aﬁ?dr |é\1é|?ca? dat aeps(ﬂgane% og|ss

and mare Cﬂﬁclfleelblptmﬁ%trag@iwslag agayistse pairae rthe rfgkke/vmg general

stnﬁmr?g?pressant and/or anxiolytic drugs that nmay be
useful” in the treatnent of the

2 N’N

()
and pharmaceutically acceptable salts, esters, solvates, stereoisomers and prodrugs
thereof, wherein Ry, R, R3, 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 administering a
pharmaceutically effective amount of a CRF receptor antagonist of this invention,
preferably in the form of a pharmaceutical composition, 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.
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neur opsychi atric di sorders manifesting hypersecretion

of CRF. The first CRF receptor antagonists were
w@epsioasss (see, e.g., Rivier et al., U S Pat entT/Nk2004/004234

4,605,642; Rivier et al., Science 224:889, 1984).

Vi | e these peptides established that CRF receptor

ant agoni Biesecand ftherngapecty e E‘ﬁaF‘rYﬁ'&tﬂ”oﬁﬁ'Lé%e apparent upon

refé’r@r?&%stﬁé f&ll@wﬁB"—detéﬂ%BtdegépoBE TeGRiplend, mb@g@éfbfetnées are set
fromtheé usual drawbacks of

foth asreipeWhiP SESAAR RETP Ao PSR BLATPRd Sin PR andlor

corficltioRt§ [dndidry hereBthcB rété@ﬁ%é?é’ﬂéﬁaé indR&iHe®REE. | ncl ude
US6313124, WD 01/ 2338 and 97/ 29109, all of which

di scl ose pyrazol opyri m di ne conpounds as CRF

DEPAHEHBEEERIPTIRIOE AEARPENTRS, O WO 981 54003
escri ped cert

al n pyrazol opyrim di ne conpounds as
t yr osi neThe measeni ittvebiiaroiss dirgxted taenetadly gaysirigatrgpivakleasing
[ g i t he devel opnent of
fac%)f %@i &a% q%ﬁ‘zs’tssrral | nol ecul es having significant
In a0iREt emmsmwemt t!ner(éRlﬁ tecaptor antagonisld oftti inventiondwye ihecfolléwing
stﬂﬂﬂ}reglsmlzing the CRF receptor renmins a desirable _
goa Such CRF receptor antagonists would be useful in
the treatnment of endocrin&, psyRhiatric and
neur ol ogi cal conditions or Jillpesses, including
stress-rel ated di sorders #n yeneral. Wile significant
strides have been nade t gyar \g‘%ieving CRF regul ati on
t hrough admi ni strati oR;0f F receptor antagoni sts,
there remains a need in the artAtor effective snal
nmol ecul e CRF receptor antagonistfs. There is also a
need for pharmaceutical conposi Heons cont ai ni ng such
CRF receptor antagonists, as well as nethods rel ating
to the use thereof to treat(l) for exanpl e,

o A BPA AR Sl g o A phENEP Y i o
advenerages.

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

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

R, is alkyl, substituted alkyl, -C(O)NR;Rs, aryl, substituted aryl,
aryloxyalkyl, substituted aryloxyalkyl, heteroarylalkoxyalkyl, substituted
heteroarylalkoxyalkyl, heterocyclealkyl, substituted heterocyclealkyl, arylalkyl,
substituted arylalkyl, heteroaryl, or substituted heteroaryl, wherein said heteroaryl or
substituted heteroaryl is connected to the pyrimidine ring via a carbon-carbon bond,;

Rz is null, hydrogen, or alkyl;

Y is =(CRy)- or -(C=0)-;

R; is hydrogen, alkyl, substituted alkyl, thioalkyl, alkylsulfinyl, or
alkylisulfonyl;

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;

Het is heteroaryl optionally substituted with 1 or 2 R,
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SUMVARY OF THE INVENTION In brief, this invention is

generally directed to CRF receptor antagonists, and
worene/oeexi fically to CRF receptor antagoni st SPEEIB20¢H/004234

the follow ng general structure (I): 3 Ar Het (I) and

phar maceuti cal » acceptable salts, esters, solva
st er eoi sBeeat seaghd OpFUSKENag S's t sireys  aliwhe Sbsitytad 5!‘-'&" alkoxy,

subBrutel alkSxy, &BfcEHhaRiRnasdief i ned bel ow. The CRF

receptor nt'agoni sts of this invention may
utility BvendRuptfeindghgrdestly twergsBupY éHB?tIt'étﬁtﬂ@% aryl,
sub%Pﬂté@Xgper\é{é%Gydl@ dubefdited N&é#o% e Ohry kg 0T SBEGuRM anyialkyl,

ness i ncluding stress-rel a ed disorders. Such
hetarocyiertkyl aesuhsttuiahiaieropyaiealtyy’s £ phar maceut i cal A

ef fectivg, Qﬂ@ﬁgtta@n RgétRer Wﬁﬁ%ﬁg ﬁﬁro?é‘ﬂi 29 WRichtth& afdhhifached
i nventi on, referab in the formof a pharnaceuti cal

forrg @risdesPeNCa! rmg er %\ﬁutaﬁﬁ'ttﬁ%ﬂ hetarog¥dig Mpler eof .
Accordingly, in another enbodi nent, pharnmaceuti cal

conp03|t| ons are disclosed containi 3 one or nore CRF
r ecept orAuHsedyRRieiSt heaboymiesms Agwninedplloying meaning:

phar mac ety ahéansar Seih&in %ﬂbfdn@ﬁediré@{/&k or cyclic, unsaturated
di l uent. Thése and ot her aspects of the invention wl

or sRsUralSANSmcali9p FonARinG flem "t {hearep PRI YV dhg reé'a ‘lower

alkfle%él Ak &dine Trﬁeérhﬁgs a@nglkgVautl estRainefRsre Nt as @rcﬁrlﬁﬁi atoms.
orth herein which describe in nore detail certa

Rewpggngpe@tur@ﬁqpﬁm chaig/akyls include methyl, ethyl, n- propyl n-butyl,

n-pentyl, n-hexyl, and the like; while saturated branched alkyls include isopropyl, sec-
butyl, isobutyl, terf-butyl, isopentyl, and the like. Representative saturated cyclic alkyls
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -CHj-cyclopropyl, -CH,-
cyclobutyl, -CH,-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
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, isobutylenyl, 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
branched alkynyls include acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-
pentynyl, 3-methyl-1 butynyl, and the like.

“Alkylidenyl” represents a divalent alkyl from which two hydrogen atoms
are taken from the same carbon atom, such as =CH,;, =CHCH,;, =CHCH,CHj,
=C(CH;)CH,CH3;, and the like.

“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 (i.e., -CHz-phenyl), -CHx-(1- or 2-naphthyl),
-(CH,),-phenyl, -(CH,)s-phenyl, -CH(phenyl),, and the like.

"Aryloxyalkyl" means an aryl attached through an oxygen bridge to an
alkyl (i.e., aryl-O-alkyl-) such as -methyl-O-phenyl, and such.
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conpositions, and are hereby incorporated by reference
in their entirety. DETAI LED DESCRI PTI ON OF THE

wo MWENEI7EIN The present invention is directed gerErERDI4Y004234
to corticotropin-releasing factor (CRF) receptor

antagonists. In a first enbodinment, the CRF recep
ant agoni ‘Hetergpryt Mneansnam AtareAlichRRIFOPYRE fiBY 196\Ar e NoShembers

anoshé\Hﬁ% 4% ‘i’eésl bine NetdiBhtofn %el@c&e@l fiBRAAKBEEN L dX§84A and sulfur, and

acce e salt, ester, solvate, stereoisoner

or
consaibiag 7] Tearé: b 6ADONIRAD, fnoiedng bR EeMH NG HEYg Jifggsystems.

Re@r@g&t%vea%e%%é BalnchReblsut barednoRi Imhufédhl@r QgN, benzofuranyl,
kyl, substituted al kyl, heteroar

thlqp@?@ylo%ﬁf}mth@n(lﬁg)" Y"‘PMI Bgaly. igng I z[@y]do y§lﬂ§’§'f’ﬂt guigglinyl,
1soé‘unKMinyI Dgz@)JNR&R&azéWIY benZos8sdIjit Wrﬁiblyﬂr}’dldazolyl benzimidazolyl,

oxyal , substituted aryl oxyal
thlqg@g/br ggrpzsgtfy@wydqscpgplpzolgluHgy[rlpggp)gd p)leldlnyI pyrazinyl, triazinyl,

Cm,l;@ﬁ@r Sﬁhyﬂaﬁh og{.y@b.wézon terocycl eal kyl, substituted
het erocycl ea kyl | al kyl , substitut ed aryl al

|,
het er oar ﬁetereﬁrym&tm?ﬁ@%é”h@i‘ﬂr'??df’}gl at |gst &nR %%1' drydrogen
atohﬁ‘esrae@d Wth AhefdtOS1 budress Jop.gynainyl -G1e.-SeiriaaySshd tBe like.

nuI | ’py“ ?—}eééfggycrl%rn(%g\éi{gﬁe?reg 6tl(r) tr)1(<2,pelr$ gg% FI]Ietberocdycler\;lsng) means a
5- to 7-membered monocyclic, or 7- to 14-membered polycyclic, heterocycle ring which
is either saturated, unsaturated or aromatic, and which contains from 1 to 4
heteroatoms independently selected from nitrogen, oxygen and sulfur, and wherein the
nitrogen and sulfur heteroatoms may be optionally oxidized, and the nitrogen
heteroatom may be optionally quaternized, including bicyclic rings in which any of the
above heterocycles are fused to a benzene ring as well as tricyclic (and higher)
heterocyclic rings. The heterocycle may be attached via any heteroatom or carbon
atom. Heterocycles include heteroaryls as defined above. Thus, in addition to the
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.

“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
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 aryl,
arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl,
substituted heteroarylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl,
substituted heterocyclealkyl, -NRaRy, -NR,C(=O)R,, -NR,C(=0)NR;R; , -NR,C(=0O)OR,
-NR,SO;R;, -OR,, -C(=0)R, -C(=0)OR,, -C(=O)NR,R;, -OC(=O)NR,R,, -SH, -SR,,
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Yis =(CR4)- or -(C=O-; R4 is hydrogen, alkyl,

substituted al kyl, thioal kyl, alkylsulfinyl, or
w@bkdoghearsf onyl ; Ar i s phenyl, phenyl substi tutBdI/y206u/a4234

or 2 R5, pyridyl or pyridyl substituted with 1 or 2

R5, R5 at each occurrence is hydro

al kyl
SQRbsBIAQRd QTP Rel 1879)OReb WIPTRT Bt 21k BeyAre g riame or

différehO A .ﬁdsé@éh&éﬂtfyowhrogeh aénkwl ShlaldalHW' sutbititute® alkyl aryI
het er oaryl pti onal 4%

substilgitedo @By p@gﬂtlg/l,l su @ft%q(yarylgkk&” etgragg/il f'ﬂRSiHJt%H mteroaryl

het@t’ob%kyl S hpstitlhited e%e@r&fé?%lﬁlkylcyﬁél@rocwe hadubgtitatedanitdidcycle,
R8 "are i nde endent | %y rogen al kyl, substituted
het%’loféqu'ea”ﬁ/l' o substy Eetdl Relgre C‘gﬁ)}ty het er ocycl e,

substit U"I-%Q)g'éﬁt REeatYMldre, dAlord arémb or Rdbst i t ut ed
aryl al kyl , het e,roc%‘sl eal kyl or '

] |
het er ocy Elakoalkyyime wa'wamegtaﬁe@% %@%Ettt@saewtom feplaced

witH h&lb@&? Ukl a¥ifRidrdnietilyl 2ihg thé tike: hBdiobRYINS @ specific embodiment
het erocyclic ring

of G eae s SR A S e G S e A
meani ng: “watﬂytn aR®ansaliyl stttaaheghthrelyhi an @kygy’nanmj@d(,e’ O-

acyclic ar unsat yr at.ed or saturated
a'klft&%@ér‘%ﬁ‘%ﬂ éerﬁmﬂ et ‘f’ri@to 10 carbon atons,

whi | e t herhicaikgr " meuss aai leWyl' dtashdchenhrsag®e aresufundriage (ie.,
o B b DR S b ahgl e PO0 2T e

met hyl , @Kydmind’- ei?fdo‘ﬂbélk,ylaﬁ‘mliwtnyéan dheprtivy lajkynmbiexiyd attached
thrqal.ggpé ggtml;glelﬁt:grgg%b S?\h-vrlkay eog fl](ylsl(aﬁi(yl?)l kl?J/cl:hS als nr%'etﬁ"tylamlno
ethylamino, dimethylamino, diethylamino, and the like.

“Hydroxyalkyl” means an alkyl substituted with at least one hydroxy
group.

“Mono- or di(cycloalkyl)methyl” represents a methyl group substituted
with one or two cycloalkyl groups, such as cyclopropylmethyl, dicyclopropylmethyl, and
the like.

“Alkylcarbonylalkyl” represents an alkyl substituted with a -C(=O)alkyl
group.

“Alkylcarbonyloxyalkyl” represents an alkyl substituted with a
-C(=0)0alkyl group or a -OC(=0)alkyl group.

“Alkoxyalkyl” represents an alkyl substituted with a -O-alkyl group.

“Alkylthioalkyl” represents a alkyl substituted with a -S-alkyl group.

“Mono- or di(alkyl)amino represents an amino substituted with one alkyl
or with two alkyls, respectively.

“Mono- or di(alkyl)aminoalky!” 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.

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
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15

i sobutyl, tert-butyl, isopentyl, and the |ike.
Representative saturated cyclic al kyls include
waeywsom7epyl , cycl obutyl, cyclopentyl, cycl ohergt/1B2004/004234
- CH2- cycl opropyl, -CH2- cycl obutyl, -CH2- cyclopentyl
- CH2- cycl ohexyl , and the |ike; whi | e unsat ur at ed
nult o i  isaF (Gl i e tﬂﬂ@wwoﬁtw&m &Ry Bnd iy a dythies rrsmadiment Y is
-d”@% Qyoktufe @ipkyl s, also referred to as
( on%gﬁghwgﬁpgngs " @J i ncl ude di- and
pol y- honocycl i cRyings such as decalRp an&s;adamantyl .
Unsat urat ed al kyls ntain at | east _Qne double or

triple bond beffe j.acent carboff athns C?f erred to
< yl", res ti ).
rai ght chain aRd brMnched al kenyl s

as an "al kenyl X
Repr esent at Rye

i ncl ude ethyl enyl, prigpyl enyl, 1- butenylAr 2- but enyl
i sobutyl enyl, 1-pent e|nyl 2- pentenyl [

3- net hyl -1-buteny| Hétet hyl - 2- but enyl , Het

2, 3-di et hyl Igutenyl and the |ike; mﬂ Le
representati ve( trai ght chain and branc é al kynyl s
i ncl ude #&aehs emyd)dmpntspcyfnws lnierhvohy'rwb sti:ctung YIM) lwhen R; is

ongrfl e S TR rbeidht of sdid RREMY st bR BRar o Y s o

whi ch two hydrogen atons afe taken fron1the sane
carbon atom such as =CH , =CHCH2CHS3,
=C( CH3) CH2CH3, and the | Aryl" means an aromatic
carbocyclic noi ety such asgphenyl or naphthyl .

“Arylal kyl" neans an al kyl| having at |east one alkyl
hydrogen atom repl aced w 'anhhryl, such as benzyl
(i.e., -CH2-phenyl), -
- (CH2) 2- phenyl - ( )

(phenyl) 2, and the

like. "Aryl oxyal kyl " a an aryl attached through an
oxygen bridge to an li\f
Het

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

Het 6
V) (V1)

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
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15

al kyl (i.e., aryl-Oalkyl-) such as -nethyl-0O phenyl,
and such. "Heteroaryl" neans an aronatic heterocycle
wo 2003/068755- to 10-nenbers and havi ng at | east PEEIB2004/004234
het er oat om sel ect ed from ni trogen, oxygen and sul fur,
and containing at | east car bon_at i ncl udi n

of 3fithgdditien) splt<e y Arcadditieg %%@@éﬁ%e i pPEE GIY W@gounds of the
preQ&{tQH\?ﬂﬁﬁéh SHEWY Sé Lﬂil@pa(r@dﬂby&h@thséﬁ well linb@d ih ahe fadt ¥hd may be

benzof ur any enyl benzoth phenyl ,
formegi drop orsaam ﬁﬂSl'Qgrgaa'Ea?%‘éﬁol yut ab ?'&9?4 a‘%mq@%ﬂ maleic,

funiaﬁe%{érﬁ@ic' B¥dorbi€)sueaihit! metfﬁﬂ@éﬂ.ﬂfbﬁnbyécetlbemxq:Zreﬂ)Mhm tartaric,
razol i ni dazol yl, benzi m dazol

sahgygﬁ,zglfrm QE’GP?'P 'ap%t’TPﬁ”QEl'ﬁ ﬂnnamﬁ. Iaaéiftlﬁ,ysfqearlc p}a/,mmc glycolic,
glufémn% rﬁlrﬁi Bé(rﬁzien{@&iﬂ?ﬁicné/dlds t lSUﬂé’bIéthorg?h@@@ldBﬁMd:l;de hydrochloric,
al azin and qui nazol i nyl er a
nycheRAgIca S iey PRRRRITHG S0 MRAS e Tfyhe 157t Ghermagesfivaly
accésﬁlbm W §tfuciurBeh & Pindkd t& Qﬁ&bnﬂfass @l -apyl rall hBadthaceutically
- yrlmdlnyl andthe l'ike. Heterocycle (al so
acqu?aQIer% P®erein as a "heterocycle ring") neans a 5-

t0 7- W”ﬁ&j’&drdﬁﬁﬁ@@&@F¢@ds@f stfuctiire (m‘ﬂna”yﬁiméeélaccordmg to the
ycyclic, heteroc

orggamya%f@a's tERAIAYEaR a0 ?’Bﬁéw‘éd s mF e rpscudlt a5 by the
repFés@ﬁlalnvé thefhdiet et srthoiRThée IEsteperRee rEXaynpiel efcdyathetic pracedures

nitro en and sul fu and wherein th
Whigh G U5 GG SRR PR SRS 5T e eiAted i
Reidi®n¥chegen-et er oat om nay be optional |y quaternized,

i ncluding bicyclic rings in which any of the above

het erocycl es are fused to a benzene ring as well as
Rehdtios\8eheme(tand hi gher) heterocyclic rings. The

het erocycl e may be attached via any heteroatom

cphgh atom Heterocycle O|mcl udeLAtet er oaryl s
fPned ;2bQue.s,dhus, in ddi ti oA %t he ar omat j ¢
Reroaryl's IPi'stéd abo eter Otyahes al so i de

Rar'e—nu‘t—l—rm‘t‘erd’( A t 5 5
vy % ; :
NH, (Me0),CH™ ~CH(OMe), N,N N,N
\j\\ "R, \j\ “R,
i H
= NN
I)Na/BtOOCR, TN\ I /ﬁ\/COZEt O-R,
. R R o
2) hydrazine 4 1 . R N
R, Rg
d e

RZ
ZNTN 7 NTSR
R, "
NS S . =~
R N R N
POCI, R, R,M - R,
catalyst
N’N
L
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nmor phol i nyl, pyrrolidinonyl, pyrrolidinyl,

pi peridinyl, piperizinyl, hydantoinyl, valerol actanyl,
w@2005a63755 oxet anyl, tetrahydrofuranyl, PCT/IB2004/004234

t etrahydr opyranyl , tetrahydropyridinyl

tetrahydroprim dj etr dr ot hi_g
tetr ahydTrEfFﬁmd}%/‘JPﬁi\ﬁtiﬂ“aF %a%?dp% 5{% ¥‘}ﬁ)’| be condensed with
an t@étfoﬂbwdré@lbbﬂlt@l@hemélonabehy@kﬂ lgdbhtmpwr&rsxobndua@m pyrazol-1-yl

ke. Fbteroc cleajk S an | . havin
berzg86: Bori a1 ALy b S K: el Rebl 1A Bie donfersion to the
pyra£JieyHeayIattonitle homﬁourﬁa—ﬁ Woﬂh@lwmylhla/em‘yd ctifbexylickecid ester

The term' substbt ut ed" é |gher{%ltplﬁrefer

andyhystigrineyiglds th l§1pyragpg¢| Nj @pgr,oggﬁgﬁl subdtituted B-
ket@%"séﬁ' e)é'@#é%lopyhrﬂtdﬁfeoéwmucﬁm Riactekigr POYH ©aditey khe chloride f.

i'n at | east _one h dro?en atomis reﬁ | aced wi ng/l L\ the

Re%QE'Bﬁt‘Pft thenehloride f wéthcar @pgforgales prganpmetallic teapent

preéemﬁ(df@ sumabIeV‘Eaté'IYe‘irdi’Qﬁﬂn@tbﬂQﬁe@b@mb@M@QeCExampIes of suitable
"Substituents” with conngxt of this invention

orgﬁmda@cﬁe.ﬁgegtér?ndrﬁva?%ﬁyatahfﬁté OMAerS 1BClugeri no,
al, kcéhsé"ﬂtm@d aingabkyrhaamgygenglmmgx (FeleRuY), ptdm@d) kyl,

hal oal oxyal

k b
& y3rsh R9ﬁer°a§xlb%rta'%%nvb%>r%'9 Pépms gst%fté{ EH@’E‘?% EXatysty and

Qubsl 6rU¢e%3‘oé}9Fﬁrﬁ@|%bMénts (rd(phPRICHtaRSY | substi t ut ed
het er oar yl al k het erocycl e, substit ted he?/‘f ny
using standard

They&e @rwfcthe%uwaﬁ"ed ST PP TN PRARMIIES OF 574
methUB’é‘Rh@wn bRaoEE Skifby in- thEd (Fdp) NBaviple oxaddﬂBﬂﬁédi@)l&waydroly&s

and w k@) }qurg%e ?ur@g ex%p&ies @% C,))v% 2Ra, =9 &3( ag)bZRa

ReadtionrQcRéMa2 wherein R3 and Ro are the sanme or
different and independently hydrogen, alkyl,
hal oal kyl , substituted al kyl, aryl, substituted a

P,

aryl al kyl ., substituted aryl alkyl, hetexoaryl,

subs ted3 hetresvnar yl , @ ro&tyl al gyf5~ subs t e@N
e}{ al ky—tet erpeyehe, ;substituted ycl e,

h erocycl eaI kyl or sdabst it &t ed het erocycl eal kylR

H,NNH,:HBr

—_—

Ethylacetoacetate ?

Multiple synthetic routes to the pyrazolopyrimidine core of the invention

are available. In Reaction Scheme 2, the optionally substituted halobenzaldehyde h
reacts with tosylmethyl isocyanide (TosMIC) to form the phenylacetonitrile i. Reaction
of i 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-phenyl pyrazole k.
Addition of the B-keto ester gives the pyrazolo[1,5-a]pyrimidin-7-ol . Substitution of the
oxygen as in Reaction Scheme 1 and substitution of the distal bromine with Het gives

compounds according to the invention.
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"Hal ogen" neans fluoro, chloro, bronmo or iodo.
"Hal oal kyl " neans an al kyl having at | east one
whyasoeEss at om repl aced with hal ogen, such as PCT/IB2004/004234
trifluoronmethyl and the |ike. Haloalkyl is a specific
enbodi ment of substituted al kyl, wherein al kyI 'S
Re Wi th one or nore haI ogen atons. "Al koxy"
nmeans an al kyl attached thrRough an oxygen bridge g

(N=e—, -Qal kyl) such as - yl yl n
li ke. mmoalgqb" —FEARS kyl axi%@'nzeit-mz P w
sul urf{ebri dge @i .e., -S-al kyla} Such as - S net hM
-S-ethyl, and the like. "Al kykam no" and

"di al kyl am no" nean one or two al kyl noieties attacﬁ@bl

roggh a nltrogen ridge (i.e., -NHal
N( al I S
R

h @s net hyl am no, Jet hyl am no,

m no, moad the N
gns\g kyt—sutrst i \ut d it at
Ieast one hydr y group. ¥Mno- OmR;

di (cycl oal kyl ) net hyl " r*epresent S a nmet hyI i oup
substituted with one OlHettWO cycl & gr odps, such as
cycl opropyl met hyl , di cycl opropyl g!myﬁ and the like.

" Al kyl car bonyl al ‘3<z§>4g' represents jan Osubstituted
wth a -C(=0 al kyg(acg;oup " Al K \g yl oxyal kyl "
represents an al kyl Substituted with Ar- g(:O) Qal kyl

group or a -0OC(=0) al kyl group. 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
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 POClI,

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
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.
Neuroscience 7:88, 1987) and Battaglia et al. (Synapse 1:572, 1987). 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).
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 ICso as the concentration of a compound necessary to
displace 50% of the radiolabeled ligand from the receptor, and is reported as a ‘K’
value calculated by the following equation:

11
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" Al koxyal kyl " represents an al kyl substituted with a

-O al kyl group. "Al kylthioal kyl" represents a al kyl
wasvel’es ed with a -S-al kyl group. "Mono- or PCT/IB2004/004234

di (al kyl )am no represents an am no substituted with

one alkyl or with two al kyls, respectively. "Mno- or

di (al kyl ) am noal kyl " rlgpreséﬁs(s an al kyl substituted

with a nono- or di(al kyl)ammpKy Al kyl sul fonyl or

al kyl sul finyl" represents an al kyI substituted with a
whére3( =@deljgaod a(d Bp=Oxffipityf ofiratiotigendi foryreceptop Eehengedng. Prusoff,

0 ention presented herein are f
B’Ogﬂéorﬁosesrmg o/eé%éék?gﬁbf‘% not foEJ pur poses of o
limt at i ion additiora tmmls:bntlegrb@aF neneptor binsénd, ry eaemponnd'RCRF
rec‘(a;?tptJ ant %ggtstn agﬁ?%(rﬁ% %%a%lgﬁeé Q)lyl t%" élgllt%_cfg‘tﬁ& LHO?TI%OUHd to
anthgorizeramgctbfity asseniated With)CRF. Fer e>(arm9le (¢f§h=)s Fuavrhier stimulate

varﬁgpog" Eﬁ:ﬁé}ﬁlé?lof)ﬁtcgés%s' qﬂﬁrﬁlh%r‘%c}%ﬂﬁgtes%?&%éﬂa% ifit V) ’M@Qfore

ah o stituent o
compamgl maa/n@b yvalgateq @&AD)RF aritaggnisty bwmlhéblhtmfb@dtag@wg% CRF-

sl BhONET s 80 By fol b B posdiza ubsakis. oo
CRpystinidted abenyilatetcpelasd aetivity Iassamd@ﬁcrlta@d by eBa(ttasﬁ)a ot 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
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 1uM, and more
preferably less than 0.25 M (i.e., 250 nM). As set forth in greater detail below, the Ki
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 ilinesses including endocrine, psychiatric, and
neurological disorders or illnesses. More specifically, CRF receptor antagonists of the
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
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 syndrome. CRF

antagonists may also be useful in treating stress-induced immune suppression
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(V) (M) The conmpounds of the present invention may
generally be utilized as the free base. Alternatively,

wo b@smesrpdunds of this invention may be used i PCT/IE2004/004234
formof acid addition salts. Acid addition salts of the
free base am no conpounds of the present négentl on may

asspeiajede iR o@ripys HSEAERS Siaes. ARl 35 StRke- arPthen vgesy) CRF

ant9§oﬂis@£ W%éﬁﬁ\?@dﬁbﬂaﬂéhﬁb@ﬂ@at‘rﬂéﬁ[ @R hinRBAtes. céi#dﬂtoﬁh@' ®uch as
anic acids include naleic, fumaric,

rheumaioit pRhritis, ARHE c 3Sthmen Niagmateyi @W%&Eﬁ%aée Biafic motility),

pauﬁ”@t@hﬂ'f@ Ldisbaded Hrhktile §FAIntY |ebﬂep59ldnﬁldlher9§dmﬁé§ B both infants
ctic, mandelic, cinnamc, tic,

a”qo%wﬁﬁt@r@ VagPyE sHtsiancg b ped W bithowshrehata Ssmorsm

aci ds. Sl 4dthéd eriBSERABHCOfaBE dAvdnfich Ustearimadéarhl @cﬁmﬁosmons
hydr obrom c, sulfuric, phosphoric, gnd ni 1gjrlc

COMRIISG ORGY 1Rgre G RRICE AN FBRNFY die QBSI03B ¢ s o Pposes of

adrﬁlhszSﬁdH ethe! }:oﬂnﬁoudﬁseﬁfjﬁtﬁ'et&e@é?ﬁom?@ﬁﬁ)naméyabé frulated as
phar maceuti cal |y acceptabl e salt for

PheTRBCRBRgoCATROIPret HIIRGEUIFS SAPOSIS b Uik Basaftigventon

corﬁﬁlsbr‘ﬁd@%ﬁ‘ﬁébt&%ﬁ@@ﬁhét dfetﬁél fﬁr@sm iveawen t(e.! Bosenpound of
i

strcise d08 At P RDaBRERIA I oacBIRb FATieh SEien filbg.  The CRE

recEy®MBh@goREt BYPTEER: i thY e6apoHitRm Wuarc Bmicayt Which9eeéffective to
prepar e conmpounds according to the ICI gnt 0

treqt| 3 Bapiculpb AISOHaREREL For SOrRRY 3 2P RE gocoptor
antaddHistaHvting, fang Cdréf@ﬂﬂﬂly with @f:cébtéﬂlé mmgzoahe patigray Fyeferably,

condensed wi th an al fitut
the@agagcpqg@p@)d:@rqpes@?n 01J tﬁ E‘%%PE gﬂ@pﬁ'@aydfmﬁvpedfoq:RF r?ﬁeptor
antQ&é}ﬁQaﬁ anRmatiht #6mrEfalg 8rR5oi nﬁ@ péNﬂ;saﬁ@GbBenth@uWﬂlNe route
o Bl meg ey e okt 861 BB VA o B Eefratons
and®8ésdiges 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 solutions, 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 formulated 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 (1) 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 stereocisomers, the compounds of structure (I) 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
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and hydrazine yields the bis-pyrazole d. Reaction wth
the appropriately substituted b- keto ester gives

w@yooaned7epyri m di ne e which reacts with POCl 3 POT/IB20€4/004234
the chloride f . Reaction of the chloride f with an

appropriate organonetallic reagent R2ZM in the resence
invesftiop, igglleing MixEEsAherepf. &urmem?e?m@? gelbe SpygiRlinefogns of the

co %)eéf Qtrustiid ab! e @RBONEL é‘liérhéllvéeag@fﬁlmea@norphous or
sul t abl e cat al ysts/ ronoters incl uf}@&é substituted

polmRpegp TS POV EREER(A oM T ELHEE ) SeBas: Kbgaton. In

add?honars&lne dn eleLEsABAUnds @F sfﬁu&f@r@}(l) gy 818b ¢orﬁﬂ$c§1€at@§ with water or
esters (Pd(PhP)4 cataly

roar
othg ﬁ@an@aﬁ@wgs (&a?fpﬁwate%afeam'ﬁﬁy m?ﬁé’eﬁw ﬁwbij}f és"f this
inveftiohal | ed may be further mani pul ated or reacted, u3| ng
st andard met hods known to those skilled in the

(for exakphrotos!i emPedmepk dik Presnt W@megfoé"deﬁrﬁj ”?eﬁréOd for

treétinbe)a varft §prdPlel§?&déﬂéf b GiNe¥&YTPhEIEdiIAg &Mddcting,epéychiatric and
Reacti on Sc

heme 2 H2NNH2: HBr Mul t hetji ¢ .routes
negloge SRR oy IRFFene. Siste TRt HAHEnACBTERENS of 2
corﬁﬂ&lnh%ﬂfﬁe prbﬁerﬁﬂﬂ@htlmo@\hmbﬁodé&@lﬁﬁt |hQafmGdrh<yUnt sufficient to
subst |t ut ed halobenz

eh
tregtdRe Gisardes of H9eRs: P H¥°ﬁ’ﬁt ?@U%n@ﬁﬁrg&@@%”'#ﬁtﬁw qr?ya CRF
recgﬁt?ﬁtzaln oﬁfs: |of}/mtsh|n|§4@rhilo@ncbr&b@w ¢ es fbrli’nle ot- @ypdfamiaceutucal
enenitrile cl osur

h und s.rin
PR o AR HSROHREY R, PYROTIB, STGaion HEGeS cand parenteral
me@ro@?e%tVLaWFnﬁslr@h? K. P&dldralomdﬂ‘ﬁméti’aloh kailt@blést;ﬂfarmaceutlcal
ives the pyrazo

Comﬁﬁtﬂnﬁ@f e rSFeRtgerafB%P@éﬁp ég'ua?ﬁ P?é@%%!ﬁ %’ﬁ“'é&?re% tablaty and
capsuRstdstwdil Mliiidst BRrups, susperidion’] ared winLiBionet Thiesesompositions

may also include flavorants, preservatives, suspending, thickening and emulsifying
agents, and other pharmaceutically acceptable additives. For parental administration,
the compounds of the present invention may be prepared in aqueous injection
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
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, radioisotopes are incorporated of such elements as iodine (1)
including I (PET), '®I (SPECT), and "I, technetium (Tc) including *Tc (PET),
phosphorus (P) including 3P and *P, chromium (Cr) including *'Cr, carbon (C)
including "'C, fluorine (F) including '®F, thallium (T1) including ?**'Tl, and like emitters of
positron and ionizing radiation. Non-radioactive pharmaceuticals are employed in
magnetic resonance imaging (MRI), fluoroscopy, and ultrasound.  For such
applications, isotopes are incorporated of such elements as gadolinium (Gd) including
15334, iron (Fe), barium (Ba), manganese (Mn), and thallium (TI). Such entities are

14



10

15

20

25

30

conmpounds according to the invention. Reacti on Schene 3
RIH N= R'\ / =0 H2ZNNH2HBr N' N> OH Ar + )=0On

wo 00306255\ f mHet R Ar . . P 1 H N A Het PCT/IB3604/004234

CO2Et Rr Reaction of substituted acetonitrile mwth

ket one n e R is a good Iea [Q such as
alsameﬁwfordm'gﬂn%m%reée%ﬁdofm %fzqg'gg %Ssr B e gad for
labBiHY ASECRES mld@}gyurgl ves cyanoketone o which reacts

wi th hydrazme gi,ve su st i.tut.ed

[a
Reacti on Bfmﬁn%n{aﬂ qpqy@t 8 w%p |an gﬁy ompouRd of the present

inv&&‘troﬂzéﬂnolﬁb/ USéﬁ dj f*€atra V\Rtéa(?érleQnoN\ultsdsrda@Cd)r&Ihgesses. tih@articular,
chloridg su st|tut|on§§f chlo

de b i ves,
corBARs REHe ProSHAL TP o o P e isferer S I £ wal Sttt ERjmal for
thel R&RPeAl oaaé@gmmtanﬁeyy R oftRlr epammetkoh;ervabéess@e&eﬁwlswe
met hods Lt abl e CRF ant agoni sts of tt nvent

disgger. ,@bRONAb RIS TR (U5 P Iy “PREAs SRS CMRERENSIgT o pnorexa
neldia, tBU"rﬂilg rrﬁtéﬂbﬂi Wom@ﬂ&yﬁd%&gomtws@-gumcéd Vidnh@®  suppression,
ssocjated with

np ucture
strgke. JQUABTAHOT: oPa'Hct?\‘ﬁWrﬂg %sé)%eaéﬁeF '5%9@803?%?"%&38'[%%& and
substiree @B0sE &l withdeaesipt ed assays for this
The following examples are provided for purposes of illustration, not

limitation.

EXAMPLES
The CRF receptor antagonists of this invention may be prepared by the
methods disclosed in Examples 1 to 26. Example 27 presents a method for
determining 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

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.

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 50 mm column;

HPLC gradient: 1.0 mL/minute, from 5 % acetonitrile in water to 95 %
acetonitrile in water in 13.5 minutes, maintaining 95 % for 2 minute. Both acetonitrile
and water have 0.025% TFA.
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pur pose, including (but not [imted to) the assays

di scl osed by DeSouza et al. (J. Neuroscience 7:88,
wa2@EpexEntl Battaglia et al. (Synapse 1:572, 19BT¥/1B2084/004234

nmenti oned above, suitable CRF antagonists include

conpounds which denonstrate CRF receptor affi n|ty CRF

)1/ be determ ned by bindi th d| es
t hat rreaE@Ff@m? @'?B 11199 sgries; qayipREd YN 81 iay ?rh@“ v
detg!&tggj(z?g nWI aid 250ha), %hﬂSQi@te@B‘F (énectgaspra[yj,za Ity (rj o? ne-
0 its rec rece are rom
rat cerebBPhf @M%%ﬁ&ﬁﬁ?%r%é)w $ttq (f O TR
bi ndi ng apgeyyra@sst i MLMn@@W&OG‘% a&:leton(tﬂléplﬁ &ater to 90 %

1987) provides ap assay for det e
scagnihn By s prdB ARCEb 5w 5 SR or T S oo o
acdtymirfetfol B.0a FhiblteatBsih besbhitrieandCadtetBalie®025% TFA.
concentration of a conpound necessary to displace 50%
of the radiol abeled ligand fromthe receptor, and is

A 5@%{ ppgcaﬁs%a Ig; gqyalue cal cul ated by the follow ng
- Platfori le t *Toé/se?@ V@E}%Tp%e& with" 2ligRitd- Qé}ﬂﬂera% uv
K=affinity of for receptor (Chen
detpetar (220, nl\Barod:ﬁ@WMpwdvlﬁai@tﬂctorzééP@b@gd Beoges)FCM 200 Coz pump

mo@ddi tion to inhibiting CRF receptor binding, a
compound' s CRF recept or antagoni st activity may

be
est abl i sHEHCigplumfe BeraeriFyrjdiog, R 6eAMRib drft 90 mm column;
ant agoni FI@L@” Pa“d‘én‘(' 3] ﬁ?ﬂﬁiu?é efoovigal EB 160‘% methanol in

exanpl e, |s known to stinulate various bi ochem cal
squr@m@gls@@z tg @R% e thanoh thesperariical PR d . 6{chinytesy maintaining 60
9 hEAREE Me ?t%lgiBPH%%dﬁs%ﬂNt € BMRbRERE réuISER at 140 b
e fggﬁtnggorél sts t aball FI ty t% ant aé%% ze @ ar
CRFst i nmul at ed adenyl ate cyclase activity by, for

Prepara e?lPLr{:eﬁ%u“ ng cAMP | evels. The
Platform: Shimadzu HPLC equipped with a Gilson 215 auto-

sampler/fraction collector, UV detector and a PE Sciez API150EX mass detector;
HPLC column: BHK ODS-0O/B, 5 y, 30x75 mm
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

LAH: Lithium aluminum hydride

DCM: Dichloromethane

DMSO: Dimethyl sulfoxide

EAA: Ethyl acetoacetate

LC-MS: liquid chromatography-mass spectroscopy
NaBH(OAc)s: Sodium Triacetoxyborohydride
Pd-C: Palladium (10 %) on Carbon

TFA: Trifluoroacetic acid

Tosmic: Tosylmethyl isocyanide

acac: acetylacetonate
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CRF-stinul at ed adenyl ate cycl ase activity assay

described by Battaglia et al. {supra, 1987) provides
w@eoasexys f or determ ni ng a conpound' s abi | i t yPEDIB2004/004234

ant agoni ze CRF activity. Accordingly, CRF receptor

ant agoni st _act i vi may be determ

( . tgl, _ Bed b%. aésay ,
t echni quERCKHN@thYBIEdiRpihylaminapiRRY) S PPH MRS hydrperiPride

assay (spgp: &;;raqkp fuesed by DeSouza (supra, 1987))
foll owed_by a cAMP screening protocol (such as

di scl oselEDyrigiffaN®a (supra, 1987)). Wth reference
to CRF recRBidptioRtimdi ng affinities, CRF receptor
ant agoni sts of this invention have a Klof |ess than 10
mM In a preferred enbodinent of this invention, a CRF
receptor antagoni st hasEXAMPLdt 1] ess than 1nM and
r h&ss. ) 4.2 (4B . oTHV )

TSl el b et
be assayed by the R¥RAZSUS[IsEAIPFRIMIMINE n Exanpl e 27. CRF
receptor antagoni sts of the present invention may
denonstrate activity at the CRF receptor site, and may
be used as therapeutic agents for the treatnment of a
wi de range of disordggg or illnessesnincluding y
engaer i ne, psychiatric, ofthd neur ol pgi cal di soy
i Ll nesges. More spegiFycal | JsoicRE-reedfst orsmant Agor st's

he presegnt, i nve N mayndse

i ol ogi cal~condi tiions or disorders arising fr
hy,\mic;?aseg%e%%%nag%qu Because Cﬁmacbel i eved joYbe a

N

pi votal neupgtransm*ter that act tes and N
coordinates it hg endocrine] behavioral and|aufonmati
responses fo 5t s, CRFZTeéfeptor antagoni @f the
presgnt | Tfon may besysey to treat A~ N
neurogsychi at ri iMsor der s. ofRpSYEHP-at 11i c diYsor ders
whi ch may be POCl, Pd(PPh), N
K,CO, OMe
1e 1f
N _N
N7 N/ 1]
\W
Step 1A:

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 chloride 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
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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treatabl e by CRF receptor antagonists of this

i nvention include affective disorders such as
walepsesxbdn; anxi ety-rel ated di sorders such asPCT/IB2004/004234

general i zed anxi ety di sorder, panic disorder,

Stegbﬁ-SSi ve- conpul si ve disorder, abnormal aggression,
i ovascul ar abnormalities such as unstabl e angi na

and r eacTbaesdiytiparof ¢b%1m6 o) ANy tieedi sged{2® Orn‘i@rv@assé&%@d LAH

| d
o) S Pl o B9 b 43011 cten rocur
wab rdeaémté@ odlo ie8watdtdua@thd HEMEMSs SHHQ&E Géé"a%r&?f%%%l %ﬁ% After

| seases states, as wel as stroke.

var S
sollE 7 RS e b sl B eHor o b Lo 2.5
hr, deearitee Bhtoade-ivafcr adRdBs @aYted Qﬂtﬂ'ﬁmmnsrh(esd#@d?e Qtfrh%l chlorlde (8.26

id arthritis, uveitis, asthma, |nf
9 gniraies eBaNACIE-68 b, T emmell i DMBE (100 Cusre 6GS for 45 min.
Aft@h 1BARYS, of IDMSO! ChpdSIRAB B, g)%‘B'téu?éa%ﬁe?%Qluﬂ#r{:&{rorﬁﬁoékgpﬁ with
300 &Sggt}w infants and adui ts, and various substance
4 CHAYNG t hdr awal (i ncl udi ng al cohol isn. In
anot her enbodi nent of the invention, pharmaceuti cal

cogositi ons contai ning one or nore CRF receptor
agoni sts are di scl osed. For the purposes of

S 15 P CUREBUH el A o LT Ve e
metang,sn@ggu&hQ;g;,M%mwm rarteomsvisel, atidh thepmixbee tvak mefixed Overnight.

Theé %mrtlh é;iéﬂﬁﬁmr \ﬁgseme@afnt@cpéﬁtgogé ?Cﬂ/%tegq?tldhe q"é %Sgﬂ%ﬁ 4.0. The

I nvent oun
or QEWQIPhﬁ%QeWW deed apd @@mm@uee tednmiess. dhelresultohigl coepound @5
9)

o TSRt RS bR T 4 Sh S B
EtQ/Hef? deid) forthar. iAter ievapomatiompofn tO$HiBhd ixeadtionowitrc Ei@AS the
orgaftE pﬁ%%é@érn%rﬁ%fé?éfat%ctyd nte¥s o‘mgjpg»‘géoe Eﬁ ?/'1 ¥ p\M th

acceptable toxicity
phar maceuti cal conpositions of the present invention

stelBH: i nclude a CRF receptor

A mixture of 1d (7.5 g, 27.9 mmol) was refluxed with ethyl acetoacetate
(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
extracted with EtOAc to yield Cmpd 1f (1.88 g) after chromatographic purification.

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

mmol), KoCO; (2.0 mmol) and Pd(PPh;), (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
between CHCIyH,0, and the organic phase was dried and evaporated to dryness.
Cmpd 1-1 (402 mg) was obtained after column chromatography. Depending on the

18



ant agoni st

in an anpunt fromO0.1 ng to 250 ng per
dosage dependi ng upon the route of adm nistration,

and

woeos/op37es erably from 1l ng to 60 ng. Appropri aP€T/1B2004/004234
concentrations and dosages can be readily determ ned

aryIdpePea A e e

n the art.

P ECI

ieadt

Pl RGN

ose

I8 e

glga%ving

tablé Wetd§ynttidsizeB@and parifashy prepsraficy btiMi.ed as | qU| d

sol ut

sal i ne and sterile wat
anti oxi dant s,

addi tives.
pills, capsules, gra eSix0/
in addition to a rddept O

di spersing and surface actiy

/~;¢ents, :
; art may further
aat. aggoni st |

and in accprdance with accepted

| ubri

fornmul ate the CRF receptor
appropriate manner,

i ons, acceptable

buf f ers,

cants. One skilled i

n

bi

nders

In an

rriers and/or diluents include
2 and may optionally include
ctgriostats and ot her conmon
The conposf'ti Ofs an_al so be fornul ated as
t abl ets which contain,
anpagoni st, dil uents,
and

practices, such as those discldsed in Rem ngton's
Phar maceuti cal Sci ences, GEnnerJ Ed., Mack Publi shing
Co. , Easton, PA 1990. In additNo#, prodrugs are al so
Hretuded—wthirm—the ctontext—of tir s T nventi on.
cgg?p ugs are agy coval ent| yygondéd ey rijer g hat HPLﬁj
rel ease a conpound of structure (I) in vjivo when YeteR
prodrugg 7S agginistered tp a patient. Prjodrugs are
generplly pfepared by nodi fying fiunctional groups in a
Wey such thg e podificpthsyud s cl eaged, estsher by 4
routi pe mani pdl atQ on or ip vivo, lyielding the parent
compopnd. th™regard to stereoi gonmers, fhe conpounds
of —styucture (JJphmay have| chiral [centers| and may occur
as ragemates /ra emc mxtures and as individua
1-2 ’/if:lféj\\ 414.47 414 1.586 4
1-3 /Q O/ 443.48 443 1.335 4
1-4 455.52 455 1.32 4
O/
o)
1-5 THS::::[:C? 439.47 439 1.353 4
F
1-6 Tkgi::]/ 413.45 413 1.25 4
1-7 g 425.49 425 1.317 4
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enantioners or diastereoners. Al such isoneric forns
are included within the presentinvention, including
WOrRoos1063S5 t her eof . Furthernore, sone of the crpcI/m204M®4234

fornms of the conpounds of structure (1) may exist in

al t-ernati-ve—erystab-in Y rphnll“ orpol ynor phi

as pol ynogphs, aII af ich |ndluded in ybee
pré%ent i nventi 0. In addilti®¥, sp ﬁﬁ tthe Ebnp D UiRod

of —structure—(1)—rray—al-so- f orm-solvates ¥‘*h\ﬂ.3r Qr

IICl_y ar-SoO—+ e Mm-S vatesS
ot her |or gani vents. Sych solvates are simlarly

i ygl uded w t he scope |of, s|inv ion.i?

aﬂ%ther enbodi feént F t he prese%?!5 nven??%r 15 Edes a4
nmet hod for t 'ng a varijety of (disorders or

Il 'negses, T ncludLQg endogrine, psychiatric and

neur oljogi cal dis rs or |ill nessges. Sucﬂ nmet hods

i h8l ude adn%géé g of a osapound o#3da he preesent 2
i nvent/i on t bl ooded ani mal in an]anmount
suffigient to treat the disorder lor illness. Such
nethods i nd\l ud m c adm nistiration ¢of a CRF

eceptior ar® n“st of thifs invention, pfeferably in

h@ f or m of <alpha¥ maceut i ¢al45t8%posi t4¥n| As7.08ed 2
hereln, syst#m ¢ adm ni stration ifncludes|oral and

Arn_’ar epnt-er QLM hndc of admlnistratlion Eol or a.l

T—CTTY

adninlstratldn sui t abl e pharmaceguti cal c¢onpositfi ons
of CRF receptor~aqt agoni sts incl ude powders, granul es,
Pilll s| tablets d capsul eg4348 viel | @8 |i quicds, 4
syrups, suspénsipns, and enul sions. These conpositions
may al so i ncl ud@é™ ¥l avorants, pregervati ves,
suspewding\ t hj-elkeni ng and enul silfyi ng agents, 4nd
E phar nees accept abl e jaddi ti ves. For
Eé ental adni ration, thé&5¢¥hpound®of t hédhrlesents
i nvention may ’be prepared|in aqueous injection
solut(ons whi cp_may contalnm, T gddirtionto—the€CRF

receptor anta stO buffers,
113 % 473.56 473 1.446 4
//S\
o)
F
114 \\0:?;;;;? 443.48 443 1.120 4
N
1-15 . | »Z 414.44 414 1.242 4
1-16 /@ 409.49 409 1.088 4
F
117 431.44 431 1.071 4
F
0
1-18 %‘@*ﬁ— 473.56 473 | 1514 4
0O
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anti oxi dants,
comonly enpl oyed in such sol utions.

wensos3Tent i nvention permts thePCT/IB2004/004234

bact eri ost at

t he present

S,

and ot her additives
I n anot her

di agnostic visualization of specific sites within the

(*body hy—the—use of—%aﬂioactive—ep4my;4éw49acLiv=
en@kpvceut|cal gyents. Usq ﬁN ﬁg of the HPLC
present inventio may proyi a phys IoucaR Method
functijonat;—or—biotogi-cattassessapnrt—et pati-ent—or
provid di seaseOrpat hol ggy detercti on and assesgnent.

oacti ve pha put i cal|s npl oyed (i n
SCIHtIgF&phW#:oO ron enis§¢g§6tonng%§bhy 05@?), 4
conmput|eri zed  t omography (CT), and| si ngl e|photon
ef-Sstron uGﬁ?ﬁ'GFFZGd terpgraphy—(SPECT)—For such
appl i gati ons, ..'o|sotppes are ijncorporated of jsuch
ql nts as iog (1) ingl g 1231 (PET), 125]
(éggg“) 1 angd”T3 t echnet i ﬁ? Tic) i % lidi AJ6BgTc 4
(PET), phospho (B P) includlng 31P and 32P, chrjom um
(Cr)y—imctuding u catr-bon—{O—Hreludi-ng—11C
fluoriine (§) |ng 18F, thalllium (TlI) including
5 Tl | and \grs Df ﬁositron and}i oni zi ng

#di afi on. NON- rad)oactlve PH&PPreceut ¥%2al s 4169 4
empl oyed i nNQmagnetic resonance inaging (M),
fluoroscopy, "and ultrasound. For [such applicatigns,

i sotopes are incorporated| of such elenents as :

adol i ni um ( cludlng 153Cd, jiron (Fe), barijum
?ﬂg), manganeke and| t H&##% ym (1R, | SuehO®nti ti e
ar eal 0 use [ ying the presence of

pajlctn S UH-ar N a mxtiure andifaor | aldelina
nD|ECJ|esaé$ 5 nenticned aboye,

33 nj str NG 0fq t sent ventio
can be used to i de varglety o‘{s so?aégsr or E
i |l nesses. conpounds of the present

i nvention may be \gn1n|steréa'to a war m pl-ooded fani ma
faor

1-24 ~o | Z 426.48 426 4.405 2
1-25 E;;;} 395.46 396 8.240 2

o<
1-26 425.49 425.9 8.260 2
1-27
\O/Q\O/ 455,52 456 7.550 2

1-28 %%%;S 40149 | 4019 | 8490 2
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the treatnment of depression, anxiety disorder, panic

di sorder, obsessive-conpul sive di sorder, abnor nal
W@oseersdN, unstabl e angi na, reactive hypert ePSI/mB2004/004234
anorexi a nervosa, bulima, irritable bowel syndrone,
stress-induced i mmine suppr ession, stroke
i nfl ammati on, pain, Cushijng's di s;ea&g ilnfantil e HpLC
, epil ep§y, and subst¥Wce abu ri Wi thhdr avéthod
The fioll owi ngexanples—arle-provi-tled—For—purposes—of
illustration, limtatfion. EXAMPLES The CRF
_Qgepr or anta sts of thi ggqiqavent oo May dgzoplt epar ed
y the nethods |disclosed in Exanples 1 tlo 26. Exanpl e
27 priesents a nethod for |determing the receptaor
bi ndi|jng af fi ni and Exanpl e 28|di scl osles an asgsay
sicr eeni nggoxmpounds of E{g | nv pgn f
%-sti nmul at ed Jadenyl at e cy‘rciz a%e ac:?l&l{i?ty. E%}QI yti cal2
HPLC- M5 Met ho Pl at f or Agil ent 1100 |seri es:
equi pped wth an ,auto-sanpler, an UV detlector (220 nM
and 254 nM, detector (APCI); HPLC |colum: |YMC
DB AQ S-5, 02.0 x50 [msapasst i dges.9 HPLG . poadi ent 2
1.0 mi/m nute, YYrom 10 %facetonifrile in water o 90 %
acetonitrile TN Wwater in [2.5 mnutes, ndintaining 90 %
for 1 mnute. h acetonitrile and water have (.025%
TFA. |Anal yticdl MPLC-MS Method 2
1-32 385.42 385.9 8.300 2
0
1-33 \<©/L 437.50 437 | 7.861 2
1-34 al @ 429.912 429 8.229 2
1-35 \Og 439.512 439 8.320 2
O\
1-36 ']LK I? 455.52 455 7.718 2
NHZ
1-37 @O 438.49 438 | 6.153 2
F
1-38 ~o /9/ 443.48 443 1.218 4
1-39 @—é 437.50 437 7.807 2
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Platform Agilent 1100 series: equi pped with an

aut o-sanpler, an WV detector (220 nM and 254 nM, a M
wa@lewsot355 (APCl ) ; HPLC col utm: Phenomenex SynepQi/Aindasd/004234

RP, 2.0 x 50 nm colum; HPLC gradient: 1.0 nL/m nute,
r\ﬁ-luem%—%—ac—e{—em—t—m—l—e—l A water to 95 %arpf_mirlle in

é/at in 13.5 nutes, maijntaining 95 % flor 2 m
dcetonitrile and watdr Wve p. 0¥8% TFA tnal _/tm&ﬁfd

—HPEC NG Method—3—PLatteorm—Agi-ent—1100-series:
equi pped Wi th aut o- sanql er, UV detector (220 nM
a1gp 294 nM, t ector (‘? trosp ); HPLC
oo ml: XTer ~Ris. srh 98| 250 col - | HPLC2
gradignt: 1.07RlL/m nute, flrom 10 Pobacetonitrile |n
wat er [To 90 % acet g trirte T water irrl-rq |||.ut\__,,

anftrile gand maintain 99
04 m nyt ot h a onl and
SAFA. Andl ;ef‘t%?'?g e\ etk
Platform Agilert 1100 senies: equi pped with an
aut o- ganpler, an detector (220 nvand 254 +rM—a—Ms
detector (APCD) § Bergerf FCM 1200 CO2 punp nodul e;
HF2C col unn:\,sBe I dij negg B¥R 60A4886M  4.065X| 150 »
mm colj unm; BfPL]& ] ' : 4.0 m./|m nute, {120 barfy from
10 9% et hanol ical Cd2 to 60% net hanol in
superc¢ritical m nut es, nmaintaining 60 %

f104r 1| m nut 5 1. 5% wat er. Backpressjure
requl ‘?t ed at 453.50 454 601 2

1-44 O/)\Q 453.50 454 8.310 2
1-45 \<©i (I) 453.50 454 8.380 2

N/
1-46 | 466.54 467 6.690 2
HOOC
1-47 \Q 439.47 440 7.010 2

, rd
0 O
1-48 485.54 486 |  8.000 2

junp to 99%{acet
acgtonitril ed=

wat er (have O.

1-49 E’ /ﬂ 397.44 398 | 6.270 2
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Preparative HPLC-M5 Platform Shi madzu HPLC equi pped

wth a Glson 215 autosanpler/ fraction collector,
waletsns3ss and a PE Sci ez API

U

150EX nass det ect pCT/IBE00LD04234

colum: BHK ODS-O'B, 5 m 30x75 mm HPLC gradient: 35
i = anidnaRies: e—10%aceto oni-tri| 00 %
ﬁg}pmtrlle i Ng/ m nutes, ta HPLC
gctonitrilefo Srﬁnutes,Wh 8‘% .gR Method
AbbreviatTonsAA AcetyacetatertAH—LHt ".i eH-
al um num hyd 7 M~ Di chl or onet hane DMBO  Di et hyl
swb0 oxi de AN B hyl acet dacgfabel LC My |l i %Bg 2
chr omgt ogr aphy~mass spectrjoscopy NaBH(OAg) 3: Sodi um
__Triac i oxyhbo ohvdr| de Pd-C. Pall adium (10 % on arbon
TEA: Trifluoro l c acid|Tosm c:| Tosyl ngt hyl
i4$9€£Yyani de aca etyl acet opat,eEDC :
N-ethyl-N - (d rre/a l am nopro‘ﬁ?ﬂ car bodld i d&840 2
hydr ochl ori de t et r ahydr of ur an
1-52 B
- P 426.48 426 5.910 2
| N
1-53 = 396.45 396 4.920 2
1-54 :ﬁ \i 426.48 426 6.630 2
P
H
1-565 g 467.53 468 6.970 2
H
1-56 5 439.47 440 6.710 2
F F
1-57 \g 431.44 432 8.660 2
H
1-58" g’ /E 384.44 385 5.390 2
l
N
1-59 ESE 452.56 453 4.590 2
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TEA:

triethylamne tR Retention tinme EXAMPLE 1

7- ( 2- METHOXY- PHENYL) - 3- ( 2- METHOXY- 4- PYRAZOL- 1

WO YW0s@B6EBSYL) - 2, 5- DI METHYLPYRAZOLO 1 , 5- A] PYRI M'DIBgE04/004234

Step 1A: To a cool ed suspension of mat hyl

(6.82 g 37.7 1) in 6N
pé{)aqueous) \r/\rﬁg added a soI {i o o&ltsSOdl um nitiiyec
. g, 37.7 ) dropwils Af ter i rriing trat mthod
—for—28nn—stanngus—chteni-de—di-hydrate—{(24-—7g, 1 109
nmol ) |was add ionw ge. The resulting suspension
W80 stfi rred or 1.5 h55pRi pr t @s5i|l t reatrpooh. The
col | edt ed soligewas suspended in EtOH to |which
mal ongr dehyde bT'rﬁfu'i methyh—aceta (75145l )-
was added, and tfhis reactijon m xture was |subjectpd to
rMeéi1 uy overnig After evyapgpali pn ofipdEti OH,4 4he 4
resi dye was extwacted between Et QAc and water, and the
or ganijc _phase dri ed and evaporated to dryness. The
resi due was passeg’ through a silica gel plug (Z25%
Et QAc/lhexane) 40 lyield Cmpd 1b (7.43 g) as a m xfure
dr62 he et hyl ¢t hyl benzease. (St epsdsB]| Tag.5a0 2
sol utijon of .6 g) in dry dijethyl ether (200 nlL)
was added LAH .m- 74 g) slowy at 0 OC. Afiter
stirring for 45 nih at 0 OC the rleaction|m xturd was
decanfed onto icgzwater, and the |[aqueous|phase S
df3dified to p . After i4se@bat(i on,4sshe abaehagl (8.8
g) was refl uxe h thionyl chlgride (10 nmL) in DCM
for 2i5
1-64 m@\/ 45350 | 4543 | 5710 2
1-65 g 415.52 415 6.770 2
/
1-66 § 399.46 399 6.430 2
1-67 §>L
- o 479.46 479 6.740 2
F
F
1-68 @ 479.46 479 7.260 2
1-69 g 475.45 475 6.970 2
1-70 l 423.52 423 6.370 2
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hr, decanted onto ice-water,

The cr

WOROS06B585 g, 74.4 mol ) in DVSO (100 nlL) at BOT/0E20040004234

ude benzyl chloride (8.26 g) was heated with

and extracted with DCM

45 mn. After renoval of DVBO, Cnpd 1c (5.98 Q)
rcrb%—ai—ﬂ hy wi-th 30%
WI exane. Sg%r& 1C. To ﬁ% En 1c (?. 98 |0.HPLC
.1 mol) in Et©QAc (150 nL) s add net al M ¢ odemBy
(I 0y, 435 ot portionmwSse; i NaS——
refluxed overniglft. The resul ting|suspens|ion was
decantied onto ig ater and acidified to [pH 4.0. |The
ot-ghnijc phase waszdri ed and 458401 at ed53 d dre/zsess. The
resul tfing conmpound (9.5 g)| was m xed with hydrazine
nonohy/dr obrom dg¢ (15.3 g, (135.4 mmol,) and refluxed in
E-oHHR20A( 6 1b—For—5h—Aflter—evaporatignof EtOH and
extragtion with c, the organi ¢ phase |was dri ed and
elrddorlat ed t s to Vi edad.s2npd 1d2 7.5 au2p Btep 2
1D: A|m xture of (7.5 49, 27.9 mmol ) was refl uxed
W th gthyt—acetoacetate < 56—+)—n—AcoH{100-—+rL}—for
3 hr. |After e or ati on of] AcOH and preci|pitatioh in
di-&3 hyjl et he pd 1le (1Q. 441g)s520pt ai pegl |af teaygo 2
filtration. gp_lE: To a|suspens|jon of le (2.1 g, 6.3
mrpl)lin-acetonitrile was ladded P 3 (202 m., 24.1
nmmol ,) and this m xture was refluxed for 5 hr,
decanted to ice-water, and extracted with EtOAc to
yield Crmpd 1f (1.88 g) after chromatographic
purification.
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Step 1F: A m xture of Cnpd 1f (1.0 mmol),

2- met hoxyphenyl boronic acid (1.2 mol ), K2C3B (2.0
wonwspeEnsl Pd( PPh3) 4 (0.05 mml) was heat ed i nPCT/IB2004/004234

1, 4-di oxane/H 20 (2:1) at 110 OC overnight. After

evaporation of solvent, the m xture was extracted

bet ween CHCl 3/ H2O, and c phase was dried and

evaporated topgy ﬁﬂgﬁESSY,@‘Iﬁng%FlN{%DWE‘]MS obt ai ned

after colum chromat ography. Dependi ng on thearyl

functionality in the aryl boronic acid reagent, the

conpounds listed in the follow ng table were

synthesi zed and purified by preparative Léghs: Cmpd MV

M t R AhLoCd 1- 1Ca®6. 49 425 1.315 N JO 1o 414. 47
414 1.5 o 443. 48,443Md. 335 1-4 455, 55 1.32 1-5
> 439, 39 1953 413." PN ¥, 25 425“‘4?9 425
1.317 MWV MS HPLCYTR Metdiod 1-8 413 45 413 T1.236

1-9 439+47 439 5. 625N 10 45PUG 45PVP: 0\9_7/1 11 443.48
443 1. 226A° 1b

1) Na/EtOAc
SOCI NaCN 2) hydrazine

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

/ N~ / N~
H,N N \
/IK/CO Et p()(;|3

/ 1d
N
1e \\J 1f

Step 1A-A:
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
a thick slurry. 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% vyield.

Step 1A-B:
In a 2L three-neck Morton flask equipped with a mechanical stirrer and

thermocouple was charged 200 g (716 mmol) of methyl 4-amino-2-methoxybenzoate
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1-12 459.94 459 1.188 1-13 P 473.56 473 1. 446 1-14
443.48 443 1.120 1-15 414.44 414 1.242 1-16 409. 49 409
WA 20886305317 431 .44 431 1.071 1-18 wr 5- 473. BOI/HB2804/004234
1.514 0Cnmpd MW MS HPLC tR Method 1-19 463.46 463 1.030

1-20 431 .44 431 1.165 / 1-21 50 502 69 1-
1a4 {Phessplig yyasislugd witk 7009l EENJY h%“g"oé":@é’td "’l”‘gﬁh'uﬁfé'“ﬁ‘ ice-
bafp26 18- tH@5n|i-tu?e5w395hé§;ea9cﬁo§w8éC5413 36(768%11&9! 41215e8 of sodium
8.260 1-27 455.52 456 7.550 O

nitgte4o 39t dvales EiptaIning RisMARRature o <1%0°%: during t%e addition. The

mixture was stirred an additional 1.5 hr affording a light yellow, homogeneous solution.
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 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 equipped with a magnetic stir bar and
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 mixture 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
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
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
provide 1b.1 as a slightly yellow oil (63.9 g, 75.7%), which was used without further

purification.

Step 1A-D:
Thiony! 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
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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1-29 401.49 401.9 8.530 1-30 385.42 385.9 8.410 1-31
399.45 335.9 4.700 1-32 385.42 385.9 8.300 1-33 437.50
W@ 300566863 1-34 429.912 429 8. 229 1-35 439. 512P@B1B2004/004234
8.320 1-36 455.52 455 7.718 1-37 438.49 438 6.153 1-38

443. 48 443 1.21 - 437.50 437 7.807 d MV HPL
concatitRsLio Pratie L 216 555 o ABEWOIS MGG ey ot further
pu%ﬂ@a%%nl 42 488.57 488 7.216 1-43 453.50 454 7.601 -

-44 453.50 454 8.310 1-45 453.50 454 8. 380

Step 1A-E:
A solution of 1b.2 (76 g, 340 mmol, 1.0 eq.) in DMF (100 mL) was added

dropwise over 20 min. to a mixture of sodium cyanide (24.5 g, 500 mmol, 1.5 eq) and
DMF (300 mL) heated to 100 °C. The mixture was heated at 100 °C for 4 hr, then the
cooled mixture was filtered through Celite®. The filtrate was concentrated, then the
residue was taken up in 300 mL DCM and washed with saturated aqueous sodium
bicarbonate solution (200 mL). The organic layer was dried over sodium sulfate,
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¢c as a white solid. Combined
yield 63.4 g.

Step 1A-F:
To a solution of 1¢ (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
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 ethanol (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
(200 mL) 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:
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.
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1-46 466.54 467 6.690 1-47 439.47 440 7.010 1-48

485.54 486 8.000 N N 1-49 || J 397.44 398 6.270Cpd MWV
wO/B0SIBEE58 R Met hod 1-50 439.52 439 8.288 1-51 BAWIBRA04/004234

414 5.640 1-52 426.48 426 5.910 1-53 396.45 396 4.920

1-54 426. 48 426 6. 0 7.53, 468 970
Tho, gy 18 a5 pancenitesi Tepachraaigoeped ey Caegel ping 10%
met@nobin 35M &s 5QJe4|5 2T bsdlid Prdd zd s pdtadinatvEas-RPasBeidRvith ether to
pro%%%%%@éutlggaljjg cgjgsas%nlo wr%te6slollg %comAblneA'a2 )Qek]j 66 9

Step 1A-H:
To a suspension of 1e (41.2 g, 123 mmol) in acetonitrile (200 mL) was

added POCI; (45.0 mL, 493 mmol,) and this mixture was refluxed for 16 hr. The cooled
reaction mixture was poured onto ice-water, and the resulting mixture was extracted
with chloroform. The combined organic extracts were dried over sodium sulfate,
filtered, and concentrated. The residue was purified by silica gel chromatography,
eluting with 3:1 hexanes/ethyl acetate, to yield 1f (29.0 g) as a tan solid.

EXAMPLE 2
7-ISOPROPYL-3-(2-METHOXY-4-PYRAZOL-1 -YL-PHENYL)-2,5-DIMETHYL-PYRAZOLO[1,5-
AJPYRIMIDINE

Cl
~N
N = N
N iPrMgCl AR A
OMe o N
Fe(acac)3 OMe

2-1

N\\/_] N\(_l\l]

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
chromatography (25% EtOAc/Hexane) to yield Cmpd 2-1 (628 mg.)

Depending on the alkyl functionality in the alkyl magnesium halide, the

compounds listed in the following table were synthesized:
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1- 63 456.50 456 8.120 1-64 453.50 454.3 5.710 1-65
415.52 415 6.770 1-66 399.46 399 6.430 1-67 479.46 479
W® 20080631568 479. 46 479 7.260 1-69 475.45 475 6rOUB21004/04234

423.52 423 6.370Cmpd R2 HPLC MW MS tR Method 1-71

453. 54 453 6.280 2 1- 72R423. 52 423 8.420 2 1-73 415.52
415 8. 080 2EXAMPLE 1A ALTERNATESYNTHESI SOF

| NTERVEDI ATELF LAH . Na/ Et OAc 2) hydrazi ne
Step 1A-A: To a 3-neck Qui pped with a

mechani cal stirrer was 0 g (1.12 nol) of

2- met hoxy- 4- acet yl am acid nethyl ester

fol | owed O—

HPLC
Method

241 I 361.447 361 1.286 4

2-2 v‘a\ 375.474 375 1.499 4

CH

Cmpd R, MW MS tr

333.393 333 1.542 4

375.474 375 1.278 4

2.5 A‘a\ 3895 | 3902 | 8.490 2

~f
2-6 '
F. F
2-7 415.417 415 7.880 2

2-8 <‘C© 409.491 409 6.280 2
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by 1L of nethanol .
(3.36 mol
wab@aloy37asided creating a slight
stirred for 24 hr.

3

eq. )

r ef

| ux.

Agitation was started and 94 ml _
of concentrated sulfuric acid was
The m RETIB2006A®4234
The m xture was concentrated in

vacvo—affording—a—thick slurry The slurry was
fdf,J1 §red using @ Buchner |funnel n%& shed with B0Qppg
R0l ¢ met hanol? The filjt dWeake col | elet ed |a hod
dried—mvacug—at—450CHer—24ht+—afferdi-ng 302 gJ)ft
la as a hem-qulfate salt in a 96%yield. Step 1A-B:
Ina 2L thr eck Mortom flask equi ppedfwith a
thanj cal er and t het#3fo8dupl e W38 chasgea 200 g2
(716 npol ) of ~4-am no- 2- npt hoxybenzoat elg. The
solid 700 m . pf 6N hydrochl orfi c
acid a ‘ehafh’. 0 the #XI ure vas
ge 8 mmol, 1.1 eg.) of godium
C“hq‘{)lt 43r19§f5ntai ni‘fly la t &APRerlat ure 2
of <15 tion. The m xture was gtirred
an add prdi ng al |1 ght yelTow,
honoge the m xture wag carefullly
didtd D 464.926 of ank§airiouss.aaannous 2
chl ori e during the addition was kept
<10 0d tirredjat 0 OC|for 1 hn, and
then s 16 hr. The precijpitate was
c%]léec throug a Buchner funnel and
€ fi d P6A%Y |hr. e |fi 1380 ¢ake 2
was tr round RQottom fllask equi pped
Wi Th and—di-huted—w-th—600—-—of
et hangl . as charded 142 gL (859 ol
#ﬁeq e bi sé ijmet hyl acetal) and the
Xt ur r A42Pe%r evaftr at i o7 59f 2
et hang diluted with etthyl acetate
and n
2-14 443.936 444 8.660 2
2-15 427.481 428 8.240 2
2-16 361.447 361 2.700 1
217 488.387 488 8.920 2
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sodi um hydr oxi de. The organi ¢ phase was separ at ed,

dried and concentrated in vacuo. The crude product was
w@amsea7shr ough a silica gel plug eluting w thrPCBE¥B2004/004234

ethyl acetate in hexane affording 96 g of Crpd 1b in a

58% yield as a m xture of the gt hyl and ethyl esters.
Step 1A-C. To a 1L rou flask containing 500

- . lgd 34, v REFERO[1,6. -7-
A 0.y e P o B me-7
was added dropwi sEARBROLGACEhETHYL EBTERO6 g, 400 nmol ,
1.0 eq) in 300 nL THF. The tenperature was nmaintai ned
bel ow 15 OC during the addition. After the addition
was conplete, the mxture was stirred for 1 hr, then
the reaction m x was capefully quenched oM th water

(246 nL), 10% aq. sodi hydr oxi de (14. ), and
watler (43.5 nL). The r Ning mxture §-Niltered
t pad of Celitg(r concent flat &4’ provi de

N a,slightly y il o63.9 g7 5. 7% ,owhich
was u W't hout further Kfication. Ste - D
Thi on h.oride (95 m.,, 1 sl , 3.1 eq) added
dropwi s& over 1 hr tao aZsoI uyion of 1 (850 g, 0.42
of addi{ipn such

mol ) i rN400 pciEMack ingQ\]tT?Je r at
t hat ar%é’ntle efidrux \g;s maintai ned. A precipitate
formed, which racdi ssol ved upon CdtiflCet i on of the
addi tion. The resuldy ark gol uti on was refbuxed for

4 hr. The cool ed reagtion xture was poured onto 500
g of ice, and the rgEs By g m xture was Z NN
> I,

N DIBAL N
O~ - O~

NEN 31 33
—
" O~ )OK)O‘\|ro N N
~ - N
A NI V) \Wi
1d N.
W)

Z NN DIBAL V(LN.N
\ —i o \
(@] S T 3 =Y
~N- T N o N fo
3-2 34
°N

Step 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 gel column
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extracted wth 2 x 700 nL of DCM The conbi ned organic

| ayers were washed with saturated aqueous sodi um
whe@ankosat e, dried over sodium sulfate, filtered|B2004/004234

andconcentrated to provide 1b.2 (76.5 g) as a brovvn

solid, which was used w thout fursher pur | £ cat|
chrgnategrarh: yl%d%doﬁmndoﬁ -10£0.6%, 9p 4@716} o yieldy,an fﬂed addition

Cm?@?.)z jou)B2A20Gied) was added dropwi se over 20 nin.
0 m xture of sodium cyanide (24.5 g, 500 mol, 1.5

eq) and DMF (300 nL) heated to 100 OC. The mxture was
Stel ted at 100 OC for 4 hr, then the cooled m xture was
fered through Cellte(r) The filtrate was
concent r Eo 6Mpdthe (3 me) dissolvrasn i ¢1x@k) Was ardesHBIBAL (150

BALAR tP,‘éQ A ¥ &hé?%é&%@hﬁrqxt@% QSRR WHBm temperature for

i‘car onates utlo 1€ o,rganlcla er was
2 hdanéduelv@\edsmm wates (0.¢ anle) Aftartrariieation vip kerdenemat 843 (3.3

mg&%b&f i d?olgvﬁrﬁf %ebgﬂﬁgg p?@ée'dqrer qRé %’(ﬁjcﬂ&h'o‘? C‘,‘rﬁﬁd @L@ afforded

urr|e eth 100 ni hen the solid
Cmpd|I3+4 (2 & mabgftérifurifieatioon and vvashed vvlth col d et hanol
and ether, providing 1c (48.0 g) as an off-white
solid. The not her |iquid was concentrated and purified
Steb¥3C3i | i ca gel chromat ogr aphy, eluting with 1:1

hexane/ et hy, e e _t

of 1c aSJF% 1v9nmq' Il'ﬂglvlv%F gd%err% gg i e(?gq'g@ @ﬂ&becé?gdc@ MgBr
(150AulE:of TR M SHLMQBrolm dHFlc (T&8. reagtiorD nﬂx‘tumolwaslstﬁcp)d iah room

et hyl ace 800 S e ' (10:
terr&)’er%drg o} r an qgerécgj)‘e)d Vgﬁ‘f"%%gm g'gg?és% é'n@%gt%ﬁé(l%se&fmgd by
LCMS [tonydeid fGandle-m(3 ghmg. ¥ 06bkaivisgyl Shie msdaedureawith dimed 3-1 and
CH38H%g;5é)|' ylgldeg Cm%g Iéj-bf@‘?a‘ld n]ig(?) after purification. Following the same
reaction procedure employing Cmpd 3-2 as the starting 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. Cmpd 3-2 (40 mg) was added, and the
mixture was heated at 90 °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
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,SO, 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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pH 5, then extracted with 2 x 300 nL ethyl acetate.
The organi c phase was dried over sodiumsulfate,
wé pésesd; and concentrated to a crude yel | ow PCT/IE264/094234

g). The crude yellow oil (86.5 g) was dissolved in
et hanol (480 nL) and matﬁr (80 nmL), then hydrazine
nmonohydr obrom de (100 g,|0.88 nol, 3 eq) was added and

the m xture was heated
sol vents were evapor at
and the m xture Vas Ré

acetate. The conbi ned orgam

sodi u

1d (68 g) as a crude bromn f\aa
wi t hout further purification.
1d (68 g, 250 mol,

m sul f at e,

filtered,

1.0 eq),

a

ey

@SNOC for 16 hr.
(200 nL) was added,
YT oY mn.h 2 x 300 nL ethyl
ayers were dried over

gancentrated to provide

The

whi ch was used

Step 1A-G A m xture of

acet oacetate (100

m.), acetic acid (150 ni), anﬂ\gﬂ anol (150 nL) was
refluxed for 24 hr. The cool ed M xture was
concentrated toj provide a|solid rlesidue, | which agpL
Qrhpeth depoRited pntoRe frift MW gl gssMBilter tand Vﬁgbﬁ,fd
with ether, providing le (52.0 g, 51.2%|as an
off-wnite selid| ghe @Q%De' | i quor] was copcentr atjed,
t3aen “hn@nagograph d oh s|B9ceegel usong| 1@6gethanol 1
in DCM as uent . e sol | d product thus|obtaingd was
washet—w th—ether—to provide am gddition i J.l of —1
as an|offAwhite|solid (copbined yield 69 Step
sH: | To A suspensi of [ 2 0,,042 in
MARRE (200 wak §9d‘§%9d 3§% 45?&@ | 493
t hi s| m xture was refILxed for 16 hr. [The
cooled reaction m xture was poured onto }ce-water,—and—
the resul tipg m xtureQms ext ract/ed
3-3 H,C | 349.392 350 5.060
HO, CH,
34 A,+,¢ 349.392 350 5.030
OH
3-5 HBC‘% N |ar7.446 378 | 6.880
OH
3-6 H3C‘§' N | 405.499 406 | 7.980
CH,
3-7 HO ~~h~ | 377.446 378 1.264
3-8 IYO)—? MC|~H3, 401.428 402 | 6.990
- /7 . .
/LN
Os_OH
39 H,C l 363.375 364 5.740

35




5

10

with chloroform The conbi ned organic extracts were
dried over sodiumsulfate, filtered, and concentrated.
wab@snexstiue was purified by silica gel chronaPOLIEOM004234
eluting with 3:1 hexanes/ethyl acetate, to yield 1f
(29.0 g) as a tan soli EXAMPLE 2
7- 1 SOPROPYL- 3- ( 2- METHO OL- 1- YL- PHENYL".
- le Q@WM)&YW%uﬁYLMB\XRS MSEEIMEH&Lb PRIARCROMETIFVL2
sol ution of Crpd ( ) and Fe(acac) 3
(424 my, 1.2 mmI)PYW@Fﬁﬂ%VFiP(WMP'NES 1) was added
iPrvgCl (2.0 Min THF, 4.0 nL) slowy at room
tenperature. The reaction mxture was stirred for 1.5
hr before quenched with 1IN HCl (aq.). After extraction
with Et OAc, the crude product was puriffed by col um
chr onat ogr,{b.phy (25% Et OAc/ Hexane) to y ,g,.omd 2-1

(628 ny. endi ng on the aIkyI funct|i on I| in the
al kyl "¥gng&si um hal i de, gonpounds T in the

fol |l ow ng tlabl gywere Y gd: Cmpd HPLC EMS t R
Met hod 2- . 447 3 -2 375. 47 1.499 4
CH3 2-3 3 93 333 1. 542pn2-4 375.474 3 278 4

Step 4A:

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 LC-MS Cmpd 4-1 (29 mg.) Depending on the
trifluorodione, the compounds in the following table were synthesized:

F3
JosSN

Cmpd R; Mw MS tr

4-1 >{k 387.363 387 6.215
H,C

4-2 \;‘g 415.417 415 6.928

* All HPLC determinations employed Analytical Method 2.
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2-6 347.42 348 6.514 2 F F 2-7 415.417 415 7.880 2 2-8
409. 491 409 6.280 2Cnpd MW MS HPLC t R Met hod 2-9

WO 2005483753128 8. 240 2-10 443.936 444 8. 790 2- 11r@BIB20®B004234
462 8.740 2-12 427.481 428 8.240 2-13 443.936 444
8. 750 2-14 443.936 444 8 660 2-15 427.481 428 8. 240
2-16 361.447 361 2.700 BXAMPIERS337 488 8. 920EXAMPLE 3

3-42- %HOWH@%XZO‘L RYRAGEA N I-2 5-DIMETHYL-PYRAZOLO[1,5-A]PYRIMIDINE-7-
%E’{E PHENYL) - 2, 5- DI METHYL- PYRAZOLO 1 | 154

5- Al PYRI M DI NE- 7CA@W®MQ'@DWTBYLEVWR ESTER Step 3A
To 20 M. EtOH were added Cnmpd 1d (1.0 g, Exanple 1,
Step 1C) and ethyl -2, 4-di oxoval erate (0.82 g) foll owed
by 0.5 nL acetic acid. The reaction mxture

I
Ox__OH O N

N~
OMe _EDCI, TEA_
HOBT, Me,NH,CI

/ 3-9 51

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:
R2

g8

O—

@
J

Cmpd R; MW MS tr
5-1 -C(O)N(CHs); 390.44 5.17
5-2 -C(O)N(CH,CHs), 418.50 419.2 6.22
5-3 -C(O)N(CH3)CH,CH; 404.47 405.2 5.66

* All HPLC determinations employed Analytical Method 2.
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was heated at 80 OC for 12 hr. Concentration and
purification by silica gel columchromatography

w@ e@sadextsCnpd 3-1 (0.66 g, 46.1%yield) and thECT/IB2004/004234
inverted addition Crpd 3-2 (0.47 g, 32.2%yield.) Step
3B: To Cnmpd 3-1 (30 nmg) dissolved in THF (1.5 m.) was

added DI BAL (150 uL of 2ENAMRBIE6 n hexane.) The
qﬁ@&&é Q.. Esf nﬁemgysﬁ Ndeﬁ L- ‘”I‘tYLfF‘P@mLAWQTN@THV@P‘f’FQJZOEOH 5-
quenched w t

purification via LPGPWIDWL@E@‘Z(@ AINR)) obt ai ned.
Fol |l ow ng the sane procedure, the reduction of Cnpd
3-2 afforded Cnpd 3-4 (2.6 ng) after purification.

Step 3C. To 1.5 nL THF was added Cnpd 3-1 (30 ng)

foll owed by CH3MgBr (15
The reaction m xture wa irred at roomt
forc2 hr and quenché| wat er. The r g
ar i was purifiedgby LG to yi eI pd 3
. Ft%'ll'\ owi ng this pro edrgsth Cmpd 3 1 an
HICHMYBr yi edfetedl Chp 6{/4. 1

N

af t er NS
purificati gfe Q'éfgS‘Y"T°8W ng t e arr%,v‘lée% ey procedure OMe

enpl o ) the s mgWand CHS
ph|Ie<<aj‘forded C @ 7 (4 0 ng) after
(1.5 nL) was added

purification. Step 3D. To THA |
acet ang-thoxi me (20 ng) and NeFi(10 ng) with stirri
roomtkﬁerfature for 30 m n\ 3-2 (40 n) vvasm{\j 6-1
added, and the m xture was heated at 90 CC for 2 hr in
a sealed tube. After purification via LG M,

Step BA:

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)palladium(0) (82 mg, 0.07 mmol, 0.05 eq). The mixture
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 ethyl 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/ethyl acetate as
eluent, to afford 6a (500 mg, 85%) as a yellow solid.

Step 6B:
Sodium 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 mmol,
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
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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Cnpd 3-8 obtained (5.5 ng.) Step 3E: To Crpd 3-1 (200

nmg) in dioxane:water (9:1) was added LiOH (30 ng.) The
WO e@St6385 proceeded with stirring for 6 hr at PODIB2004/004234

tenperature followed by quenching to pH 4 (HC, 4 N)

and extraction between O (20 nL) and EtOAc (20 nL.)

The organi ¢ phase was dfi ed over Na2SO4 and

concentrated. The resull nggoncentrate was purified
by silica gel colum tyat ®gr aphy (50: 50
Et OAc/ hexane) to yielld Cmad 9 (180 ng.) Conpounds

presented in Exanpl-€ g e thabul ated in the foll ow ng

st hod 3-1 HC J-

429 392 6.850 2 OH 3-3
8-4 349.392 350 5.030

-6 HC-- 405.499 406

64 4 CH3 3-8 401. 428

391.429 392 2.681 1 CH3 3-2
HC-- 349.392 350 5.060 2 HO
2 3-5 HC-- 377.446 378 6. 88
7.980 2 CH3 3-7 377.446 378 1.
402 6.990 2 O OH

Cmpd R; MW MS tr

6-1 Q/H 49262 | 4934 | 569

6-2 O/HVQ 506.65 | 507.4 | 5.95

6-3 O/ﬁv@ 47860 | 4791 | 5.49
H
VN\/Q 46659 | 4671 | 533

6-4

6-5 /IL\//@/ 452.559 452 4.40
6-6 C\N\/@ 478.597 478 4.70
6-7 | Q\/@ 492.624 492 4.85
6-8 506.651 506 4.74
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3-9 H -

3- (2-

WO 2105863E88YL) - 2, 5- DI METHYL- 7- TRI FLUCROVETHYL PYRAZIAEB§041004234

MVETHOXY- 4- PYRAZOL- 1

363. 375 364 5. 740 2EXAMPLE 4

,5-A]PYRIM DI NE Step 4A: A nixture of Cnpd 1d (40 ny,

Exanple 1 Step 1C and- 111
trifliuoropent ane- 2, 4-di one (excess) hea in AcOH
cﬁlpJLEO 0C for 15 m%? with m crowave Waffo?‘@’daﬂeﬁ
purif: catien v; a—tCGMS C:""“u’.;d 4—1 \LU llg.) nuc“pci’idu fg—on
the tjrifluoro ounds {in the |fol | owi|ng

l e were syn d R MWV -1 cA.387. 36

687 6215 4.7 Pl ons + (RRoRhic s | o2

det erjm nat i ons al ytical| Method 2. EXAMPLE 5

3—{2-IVEFHOXY—4-PYRAZO1-

- YL- PHENYL) - %quq 1 ,5-A]|PYRI M DI NE- 7-
BOXYLI CACI D DI WETHYLAN] DE St ep : as iony &
d|3-9 (50 0 I, 1 eq) %ﬁo% %w s'é

added HOBT (57 ng, 0.42{wnol, 3 eq), TEA (O 12 ni,

0 84-met—6—et), —dirnetthytantne hydrochiogride (34 ny;

0. 42 |nmol , (79 ng, |0.42 mol, 3 €Qq).

The mxture roomtenmgraiure fpr (16 higg

QEgn t he sol vent or at ed, agg t'ﬁ{a crude

reactlion m xture was puified by preparat|i ve HPLC M,

=

6-12 490.608 490 4.60

6-13 496.612 496 4.57

o

* All HPLC determinations employed Analytical Method 2.
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providing Cnmpd 5-1 (10 ng) as a TFA salt. Dependi ng on

the am ne enployed in the am dation step above, the
wa@eowoedTds in the foll owing tabl e were synt hesP@BtB2004/004234

Cmpd RR MWMS 5-1 -C(ON(CHa) 2 390.44 5.17 5-2

-C(O N(CH 2CHa) 2 418.50_419. 2 E! 22 5-3 -C(O N(CH

3) CH2CH3 404. 47 405.2 5% VP HPLC determ nati ons
3-QIE TR 4ARRAY 61-6 34 MRk A0S @DWL B(2-MORPHOLIN-4-YL-ETHYL)-

CYCLOPENTYL- { 2- [ 3- ( 2- METHOXY- 4- PYRAZOL- 1- YL- PHENYL) - 2,

5- DI METHYL- PY ! L]_—PERAZOLO['] 5-A]PYRIMIDINE

Al PYRIM DI N- 7- YL] - BENZYL}- AM NE Step 6A: To a solution

of 1f (500 ng, 1.4 mml, 1 eq) in 1:1 dioxane/water (6

rnL) was added 2-fornyl phenyl boronic acid (255 nmg, 1.7

mmol, 1.2 eq), followed by potassi Lm'n onate (390

ng, 2.8 mol, 2.0 eq) and

tetrakis(tri phenyl phosphi ne) pal | adi um( ng, 0.07

mrol, 0.05 eq). The mi xture was heate n a seal ed

tube at 100 OC for 3 hr, then the sqg vent S renoved

under vacuum The residue was takerT(JM in @t hyl

——~

acetate and washed vvlth wat er and bri The or ganic

| ayer was drgiYed over umsulfa flltgv(ed

concentr at” and th? | due WA ur| fiedby silica
anes/ et hyl

—~

gel colum?® togra ing 1
acetate as ehugnt, e arford, baa, O g, 0% as a
yel | ow sol i d. -

/71

z E/ E/
SN = A morpholine N 1

DIBAL H NaBH(OAc);,

'\__7.,3 /7a U7-4

Step 7A:
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 extracted
with DCM. The combined organic layers were washed with water and brine, then dried
over sodium sulfate, filtered, 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 to 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
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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Step 6B: Sodi um triacet oxyborohydride (80 ng, 0.38

mol, 2 eq) was added at RT to a solution of 6a (80
worgos063rSs mmol , 1 eq) and acetic acid (0.01 1 PET/IB20041®4234

mmol, 1 eq) in dichloroethane (1 nL). The m xture was

stirred at RT for 16 hr, then the m'xture was
Stepdreent rat ed, taken up in nethanol, and purified

direct! )Sc;aYurﬁrh?@t‘i’deaﬁHVrﬁ P66 /N@lsp@lrsibw iflirfigle@t dil, (0358 Fidnol, 4
38 %yield) as'a TFA salt. ding on_the am

eq) evas| asiged tprp ﬁwethreafu%MG\ﬂév"mﬁa@aleu dh @eeﬁzéﬂwe' 3t?ﬂ§ in 2 ml

u 5E: -
DMW fffﬂé n%uw @ab %Fr@%\g&% % ﬁﬁﬂ. gmg{g a6sc§21wanh§fsr ée@o @‘a%ob 07

mmgH7, eﬂ)em 91? ] @M@wam@e@mwﬁge mixjupeowes linshatsy thé'7 h The

9 8
o P Wi byt Sl oo

pro\gding 306(6ma) 898 THASAl.

Step 7D:
Sodium cyanide (3.3 mg, 0.067 mmol, 3 eq) was added to a solution of

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:
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
additional portions of DCM. The combined organic extracts were washed with water
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
mL, 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% vyield) 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-

6, included in the table, were synthesized by the methods of Step 7E:
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6-10 510.663 510 4.60 6-11 464.57 464 4.38 6-12

490. 608 490 4.60 6-13 496.612 496 4.57 * A
wa@lewsnad7amt i ons enpl oyed Anal yti cal

HPLC
Met hod 2. EXEANVRB047004234

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

(2- MORPHOLI N- 4- YL- ETHYLY,

PHENYL] - PYRAZOLJ 1,5-A|PYRIM DINE Step 7A: To a
suspensi on of 6a (345 _x»

THF/ met hanol
bor ohydri de (62 nu,
stirred for 30 mn,
m xture was extracted with
| ayers were washed w th wat
over sodium sul fate,
provide 7-1 (450 ng, 90 % as §
wi t hout further purification.
chloride (0.17 mi,

(4 i)
t he

filt

2.3 mol ,

ere

nmol )
added careful ly sodi um
The m xture was
dded and t he

The conbi ned organic
d brine,
and concentrated to
solid, which was used

6T

in

B T

1:1

t hen dr

hi onyl

i ed

g) was added to a

solution of 7-1 (450 ng, 1.05 1 eq) in DCM (5
m.) af RT. The m xture was stirred at RT| for 30 nmypc
Cnimch fvat er was Radded and t hédMWi xtjur MSvas| extr act qgethod
with DCM The conbined organic extracts were drile

over podi um sul fat filtered, and conceptrated|to

i - 0 i h -
p,[10w de 7 ZHO( 42( 90 % 492%4?9 yel | %\ﬁlssol | %..Aﬁtep 7 02
7-2 Cl 443.94 4441 1.15 4
7-3 NEE\\/4;;;} 434.50 435.4 7.05 2
o/\j

7-4 K/N\Q 506.82 509.2 5.13 2
7-5 O/\/@ 524.69 525.2 5.48 2
7-6 A\R Q/@ 496.612 497.2 5.18 2
7-7 tﬂ(\/@ 489.58 490.2 4.94
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Sodi um hydride (11 ng of 60 % di spersion in mneral
oil, 0.28 mmol, 4 eq) was added to a solution of

wQ@ 2863755 m dazole (17 ng, 0.21 mmol, 3 eq) i nPCT/M200064234
at rt. The mxture was stirred for 10 min, then a

solution of 7-2 (30 ng,_0, 07 EI, leg) in0.2mM DW

was added and the m xt irred at rt for 17 h.

FPEMEE ML PYRE AL 1- VLLSQEWL{Q SEEEMIEWWJ?r(ml\h\ﬁﬂYElW{lelr\eﬂ-vL)
directly by preparative HP viding 7-X (6 ng)
as a TFA salt. SteP'RAZOLdd- MﬁY@VEWEde (3 3 o, O 067
mol, 3 eq) was added to a solution of 7-2 (10 ng,
0.023 mol, 1 eq) in DMSO (3 ml ) at RT. The m xture
was stirregyat RT for 2 hr, then wat s added and

the mixtureg was extracted™wth DCM |Th/e conbi ned
organi c | gge re wasfjed w th wat BNAnd brine, then
dri ed ovel._sadim sulfate] frltered, and rgoncentrat ed

to provide Nrude 7-3 (8 ng, 80 % yi gfd)Na sol i d.
Step 7E: DI B OMe3 A nafuLa 1.5 St
tol uene, 0.35 |, 3 eq) was added tY a & tion of
7-3 (50 ngy, O. mol ) 2hZpeM (1 ) at 80T
mxture was stiyred at 3) P8(RRGJ)ior 20 mi hen was
allowed to V\m’m/ o RT. Water was added ang the m xture
was stirred f 10fm n, then the aqueous hayer was
extracted with two additional portions WM The
combi ned organic extracts were washed wi th’wltler and
brine, were dried over sodiumsulfate, filtered
through Celite(r), and concentrated. The residue was

Step@pi fied by prep HPLO/ MS to provide 7a (15 ng) as a

TFA sal Yo 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-BulLi (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, 66.0 mL, 34 mmol) was added over 5 min. The mixture was
allowed to warm to 0 °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 sulfate, filtered,
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 ethyl acetate/chloroform (100 mL) was added
hydrogen chloride (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
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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Step 7F: Sodi um triacet oxyborohydride (15 ng, 0.069

mol, 2 eq) was added to a roomtenperature solution
wobko0Zaci7i5 ny, 0.034 mmol, 1 eq) and aceti c acPdI/(K200Q@4234

m., 0.034 mvol, 1 eq) in DCM (1 nL). The m xture was

stirred at RT for 16 hrp then the mxture was

concentrated, taken up |fn nethanol, and purified

directly by preparative~dPLGMS, providing 7-4 (11 ng,

50%yield) as a TFA t.NTh&\follow ng table

summari zes the conpoyrds af Bkanple 7. By varying the

am ne enpl oyed i n the mgductlve nati on step above,

Cmpds 7-5 and 7- 6, included)in ¥he table, were

synt hesi zed by the nethods gt ep 7E: HPLC Cnpd MW VS

t R Method 7-1 425.49 425 5. 2 443.94 444.1 1.15

7-3 434.50 435.4 7.05 O 7-4 58§/ 82 509.2 5.13 7-5

524.69 525.2 5.48 7-6 496.612 497.2 5.18 7-7 489.58

490. 2 4. 94EXAVPLE 8

3- ( 2- METHOXY- 4- PYRAZOL- 1- YL- P -2, 5- DI METHYL- 7- ( 3-

METHYL- PYRI DI N- 2- YL) - PYRAZOLO ¥:5- A] PYRI M DI NE
Cmpd R, MW MS tr'
I AN
8-1 N .~ 410.48 411 5.400
I N
8-2 N .~ 410.48 411 5.770
N™ X
8-3 o | / 426.48 427 5.690
o/
8-4 N ~ 440.51 441 | 6.240
Z
8-5 N:\f — 390.456 399 4.130
AN
8-6 ‘\j 426.478 426 6.410
b
N
8-7 I\J y 306.452 396 5.720
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8-1 Step 8A: To a solution of 2-brono-3-nethyl pyridine

(4.85

wOosmes7asided n- Buli

g, 28.2 mmol)

in dry THF (8.0 nL) cooled to -
(1.6 Msolution in hexanePC1/B32604/004234

70

n1_, 28. 2 mmol) dropvvi se. The reaction m x was stirred
at Ho—E+or—30mn—thenr2ZnCl 2 (0.5 Msplution in
BE, 66.0 ni, 34 1) was added ¢ve m n._ The
m>8 ure was allowed to warmto 0 QC 1hMSthentR
CI 1 (_:'[ﬂ’iﬁ U, 4 —-O—1rot ) ane-
akji s(tri phenylphtdphi ne) pal | adi un{0) |(326 ng, O0.28
) Wwer e added. m xture was|t gat ed,t o

Fg?ﬁl ux for 4 hr. Thg cool ed reacti o%%%sgture 3\7\%65 4.940
guenched wi th wat et he THF was evaporatied and the
resul tfi ng aqueous re was extracred withethyt
acet atje. The contj organic |layers wereg dried over
s8® um sul f at e, red, concentf atiedro and thvg 5.640
resi due was chromatfographed on si|ica gel| using 1:3
hexangs/ethyl acetate to give 8-1|free bgse (1. 6 g,
83 9% Jas a yello olid. To a sol ption off 8-1 (16 q,
3.9 mmol) in 7:1 etlhyl acetate/ch|oroform (100 nlL) was
Satd hydr ogen chl oride (4.0 nlL of 3&527490 |M sd78t | on6.e6D
ether,|] 8.0 mml) at C. The suspensioniwas dil pted
wi-t-h—eather, then the solid was collected|on a fritted
glass (filter an sed with ether to obtjain 8-1 HCl
324 1.7 g, 981/99 after drying under high vacuum

pendi ng on th Nge enpl oyed | 2B [8A MBBve, 8%
conmpounds of th [ 1 owi ng table were synthesi zed: Cpd
MV VBTt—R

AN

8-12 | = 410.479 410 4.700

* Al HPLC determinations employed Analytical Method 2.

EXAMPLE 9

SYNTHESIS OF REAGENT 2-METHYL-4-(PYRAZOL-1 -YL)PHENYLBORONIC ACID PINACOL

Br

NH

ESTER

Br
Br PIN,B,
AcoK
NaNG. MDA
2 Pd(dppf)Cl,

snCl, - .

N
HN s
9a  NH, o '\ /

Z

O\B/O
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* 8-1 410.48 411 5.400 8-2 410.48 411 5.770 8-3 426. 48

427 5.690 8-4 440.51 441 6.240 8-5 399.456 399 4.130
W@2@548653178 426 6. 410 8-7 396.452 396 5. 720Cnpdr/B2004404234

M5 tR 8-8 396.452 396 4.940 8-9 410.479 410 5.640 8-10

st3dead74 375 6.260 8-11 426.478 426 5.850 8-12 410.479
~§§-§——'4 700 * All HPLC determ nati ons enpl oyed

Anal yti cal- Bmmw@aylwgﬁz f?g%hﬁﬁnﬂzgﬁbw 5 mL) and
coRENEINE: &+ Sl spdr st R i H0{ Y2099 s 10 min
Theuegaetiate svas rstiéied HGE 168Mmirnta) Oa"mllfdllowla@d)yt theOaditiorof stannous
chf%?gé'yihg/gra% &%O%Enu% FHLt 1 éﬁ EICq ) 'Iq1e reactlonn\kaskgﬂedmf%rs 2 hratQ°C.

The reaction was filtered and the filter cake washed with cold H,O to afford 4-bromo-3-
methylphenylhydrazine hydrochloride (Cmpd 9a, 20 g) as a tan solid.

Step 9B:
The compound resulting from Step 9A (20 g) was suspended in 50 mL

ethanol. Malondialdehyde bis-dimethylacetal (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 filtrate was
evaporated, and the oily residue was purified by column chromatography (1:1 ethyl
acetate: hexanes) to afford 1-(4-bromo-3-methylphenyl)pyrazole (Cmpd 9b, 9.6 g,

73%) as an amber oil.

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

bis(pinacolato)diboron (2.4 g), potassium acetate (24 g) and 1,1'-
bis(diphenylphosphino) ferrocene dichloropalladium (Il) (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 ethyl acetate. The filtrate was concentrated to a brown
liquid which was purified by column chromatography (20% ethyl acetate:hexanes) to
afford 2-methyl-4-(pyrazol-1-yl)phenyiboronic 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 pinacol ester (9d) and 2-methyl-3-(pyrazol-1-yl)phenylboronic
acid pinacol ester (9e).
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The reaction was stirred for 15 mn at 0 OC fol |l owed
by the addition of stannous chloride dihydrate (36 g

WO p002863785 12N HCl . ) The reaction was stirred fRCT/EB2004/004234
at 0 OC. The reaction was filtered and the filter cake

washed with cold H20 t&&m br ono- 3-
nmet hyl phenyl hydr azi ne ] de (Cmpd 9a, 20 g) as
7-(2- FtL?BRé Al hErHoRY SRERR:)- 2T51§|wféﬁ’m03l-041MEﬂ$M16 PYFAZDL A SHEDIN-
g) was suspended in et hanol .

Mal ondi al dehyde BTYél lYWPh?Wa’i:/élFéﬁ“MtDi“f 0 m., 67 nmol)
was added and the reaction was heated to 85 0C for 2
hr. The reaction m xture was neutralized with sodi um
bi car bonate and ext réict ed byosyashi ng fvi th DCM  The

conbi or gafftc | ,QS\I wer éMr j ed mgnesi um

sul and concenty Tvena esi taken up in

ethyl acetate and tHe m xt UP% $7 ter ed t hrough a pad

of Celi te(r) The fi%trate was evapor al®d, he
due _was purified ocol utm chr omat hy
acet ate: hexa to afford F

ylFazoI e (Cnpd 9b,~9y6N 0,
To—a—s—o’r'utlo\o\ d

.09 u%(ﬁsadded
bi s( pi'natol at 0) di bor on (2"‘4 )., potassi um acet a e 2.4
g) and 1,1 - bis(diphenyl phosphl no) ferrocene N=
di chl oropal | adi um (11) (5089 ng.) The reacti df'was n-
heated to 85 OC for 12 hr. The reaction m xture V\@
filtered through a pad of Celite(r) and the filter
cake washed with ethyl acetate. The filtrate was

Stepapaentrated to a brown

A solution 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 to provide 10a (29.0 g, 86 %) as a white solid.

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 oxychloride (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
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.

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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[iquid which was purified by col unm chromat ography
(20% et hyl acet ate: hexanes) to afford

wQ 2008063755 4- (pyrazol - 1-yl ) phenyl boroni ¢ aci d pPeETE2004/004234
ester (Cmpd 9¢, 1.8 g, 75% as a yellow oil; LC ME:

oo ArePed R B 5 B ey S
stireata@d hedwd deo t2€lf@t1£?/fhr; theb mafaﬂloiged{qbt)qt hedwabw(DHhimt ) was

Ci i nacol ester e). . :
aad, TrBIDRER WS pHacie WtERl Po5take thanhergpmsings ofgepisypvers
wereGrigY BAeGodluny sulRY&Ifefdd, 8advegncBMIRAEDL Thd residue was purified by
MICY I E VAR WD AN F e
(3. 73 @ IT6r0) s whitdsdlidyr azol e (20.0 g, 206 mmol ), ethyl

acet oacetate (32.0 g, 247 mmol), acetic acid (6 m ),
and di oxane (150 nmL) was refluxed for 16 hr. A white

Ste?Q'Ob@' precipitated, which was collected by filtration.
e Tilter cake was washed with ether to provide

10a
(29.0 g, Bosing (h&7 § Whirmol gyaspdded to a solution of 10c %.0 g, 11
mmol) in methanol (30 mL) at —10 °C. After 10 min, the mixture was filtered to collect

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) according to the

procedure of Step 10C above, using Cmpd 12-1 in place of  2-fluoro-3-
methoxyphenylbbronic acid, yielded 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
preparative LC-MS:

7NN
N Sty
Al\r
Het
Cmpd AR-HET MW MS tr
74
10-1 == 428.469 429 8.110
J
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Step 10B: To a suspension of conpound 10a (5.0 g,

nmol )

W@ 20050637185 62 nmol ) and phosphor ous oxychl ori deCT/FB2404/004234

31

in 1,4-dioxane (30 nL) was added triethyl am ne

m., 77 nmmol). The reaction was heated under nitrogen
at1000C for 2 hr. The reaction—mxture—was—eooledin
an ice bath, th ted successgively wth wategr and
aqueols sodi um bi onat e sol utijon (final pH 8).
Di chl pr onmet hane dded and the m xturp was washed
$og2wi th water. T onbi ned or gani #47.88ger s wesr |dr ieedo
over gnesiumsul fate, filtered, and copcentratled to
a dark brown oil. rude product was purified by
silica gel chromat hy using 30% et hyl acetatje in
- hexanes—as—eldvent—providing—10b{3—8¢+70%as—=a
white|solid. St To a m xture of 8D nL digxane
and 8| mL water dded conpound 10b (B.3 g, 18
mmol , |1 eq), 2-f - 3- net hoxyphenyl bor pni ¢ aci|d (4.3
90-326| nmol , 1.4 pot assi um cardpynst el (5. 621, 36.330
mol , | 2 eq),
andtefraki s(tri phenﬂ osphi ne) pal | adi un{0) (1.3 g,
1.3 mpol, 0.07 eq). m xture was stiryfed and [heated
at—10b- 0Cfor—16hr then was—a-owed—tocool—and
water| (75 m ) ded. The m>r(rhure was| ext ract|ed
ith ethyl acet ~then the conmbi ped gani ayer.
m'#e dri ed ove ul fate, fi {?e“rsed 324 7570
concentrat ed. e vvas puri fied by SI l'ica gel
uhl Saak e8rahR LI oWt 41— reXane tat C
to pr OVI d@f‘%ﬁ%ﬁ dfge t'%is %fnpl%ed) n%%t%\%m ‘i‘ gor id.
Step 10D
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Bromne (1.77 g, 11 mmol) was added to a sol ution of

10c (3.0 g, 11 mol) in nethanol (30 nL) at - 10 OC.
W@Ra0s063z8 min, the mxture was filtered to col P€riB26w004234

precipitate that had formed. The filter cake was

washed with cold net har't:L aE V)(as t hen dried under
vacuumto yield 10d (3—%‘%——&8—3 as a yellow solid .

7- (§1FfEBoﬂQJ§ Mé%éNkJPHEﬁﬂ()IZ @Bm@ﬁ"H@fm@B e tHY(L 45y rzoL-H -3 -PYRIDIN-
nol ) according to procedure of Step 10C above,

usi ng Cnpd 12-1 ?rYLbF\é%Péob‘P“é APYRIMPINE

nmet hoxyphenyl boroni ¢ acid, yielded Cmpd 10-1 (15 ny,
solid) follow ng purifi cation by prep HPLC/ M5 and
silica gel chromatograghy (4:1 hexane/ acetate

el uent). Depgpdi ng on (Ilipr onate est r acid

enpl oyed HN/ i nal ukl reacti e conpounds
lisn | owi ng W@H§rynt esi zed_gnd
purilfig _pregarativ CVB_ZCmd Al MALE%_.LR
10-1 ¥28. 469Na¢|29 8. 110 47.899 447 6\ -3 427.481

427 6NR30 -4 427.481 427/ 7.670 N Al'l
determ nations enpl ol’@8d Mhal yti cal MEPhot, 2. EXAMPLE 11
- - FLUORO - S
I\/ET XY- PHENYL) AS- DI METRYL- S- ( S- WU2S-P
-Y MRNDIN— 2-YL) - PY 1,5RIM
F

POCI3 N B(OH),
P —l—
Pd(Ph,P
\ / \ / ( 3 )4 N
e No, 11d NO 1e
2 \ /
NO,
o
~
o\ O\
Cul, K,CO, F
F NaNO - pyrazole, N
H,. Pd/C N Hel KZI’ N diamines Z NN
N
\__/
111
N
i
N\\J
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
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 ethyl

acetate, then the combined organic extracts were dried over sodium sulfate, filtered,
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Step 11A: Sodium hydride (1.54 g of 60 % dispersion in

oil, 38.5 mmol, 2 eq) was added to a solution of
wa@yaimesres one sodiumsalt (2.5 g, 23 mmol, 1. 2P€Ty)BA004/004234

DMF (40 nL) at RT. The m xture vvas stirred for 15 mn,

o G, rlghlnd e e oY oo lrbgB e oo
ethglreﬁzﬁbﬁtéﬁu hekBes Ra€lliémNproligingrd aWass gt #4 Peyleld) asdn baingb oil.
The reaction was quenched with 5 g ice, foll owed
by 150 nL water and 10 nL acetic acid. The m xture was
stePypacted with ethyl acetate, then the conbi ned
ic extracts were dried over sodiumsulfate,

filter edAarmixiemc ®ht rideed(1.8The: r 84 dWhas ' Pur 89 efygHpzine
moﬁbbﬁg’d?@or@ﬁlldec(h IroO 2%Rahy. 1U§d)n9th39(%(30 tnl) el ALE (3 ML) was

anes as el ue provi di ng 1la 44 % vyi el d)
heated ahrefity fiefel 7o . Ttgt sqjvent Bvas,@VﬁpQIi_af.ﬁde aag trﬁ@s@inequj; purified
dlré%tlg %Ihca Tod &ﬂ%mat@%ﬁ@pﬁ?' J%admnpméﬁéﬁéémml d&egé'te Oasg eluent,

hanol and wat er
obtaiaingkie @@ Qat94r°/eﬁ’lew ap@ryeiqwﬁcpam The sol vent was
evaporated, and the residue was purified directly by
silica gel chromatography using 1:1 hexanes/ et hyl
StepckiiCat e as el uent, obtaining 11b (1.8 g, 94 %yi el d)

22 vl KL 1 ALE o 1068, B8 . i i
(15vhl).), andtdthet doetoaretatticgatZ4 (M@, Hho eqPwas heated inla eealeq tube

at )Q%:]s 65' ﬁ)? qmr Hné s8i%‘J1t OIast é@a@ %edl%d%e Fe%fdu%%vdéy desp-BQﬁecfi ona

S’ evaporate ue was
fritted gtass filtér eubking witsethiet, teprovidertdicrit O, #B Yevinlg) as tacyellow solid.
provide 11c (1.0 g, 43 %yield) as a yellow sol i d.

Step 11D:
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

yellow solid.

Step 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(0) (230 mg, 0.2 mmol, 0.1 eq)
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 sodium sulfate, filtered, and concentrated. The residue
was triturated with methanol to obtain 11e (300 mg, 37 %) as a yellow solid.
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Step 11D: A m xture of 11c (800 ng, 2.7 mmol, 1.0 eq),
phosphor ous oxychloride (900 ng, 5.9 mol, 2.2 eq),
war@sacwsdnitrile (15 nL) was refluxed for 3 hpCT/IB2E04/004234
reacti on was poured onto ice, then the m xture was
extracted wth ethyl acetate. The conbi ned et hyl
Stegddfate extracts were washed with aqueous sodi um

bi car boned & PdIC edoavgy waodtded tua fnato@enfspangeues«bmnm of 11e

oS S5 P50l 3 BCY Al eyl e 4R, o The Skl ves
shakB®lin & Fefl) shakef LindyrGHO3psi migdrbgarygheayRmdooaum érmedm((mmwas
purggq)wﬁ“gitr’rgggrl_\ ’anialf'e’rg&) Thé) ﬁ)ﬁr t%sv!/ausnc]:o%%éﬁpeﬂgé fo p‘rgé ge W9 (260 mg,

94% §lelcplels A yellbwloeny| phosphi ne) pal | adi un{0) (230 ng, 0.2
mol, 0.1 eq) in 20 nL di oxane and 2 nlL water was
stirred and heated at 100 OC for 16 hr. Water (50 ni)

Ste s,Gadded and the mxture was extracted with ethyl

50 nL). The organic | ayer was dried over
sodi um S ISPM'@‘ of $qditp @g”tea(ﬁ% Mg A& I R water (10 mL)

wa§( Sédiéw&o%fsegté lah YAt &d sWiutibh 681173060 nig) 0Bt rAmdl, 1 1®eq) in 4N

el i d. s %
hyd(rquuprmcwa’isnﬁbgﬁaﬁawﬂﬁeﬁ\fvavﬁ?sgg’léﬂ ak a&d%rdréblj@ 5l Bypaddiion

of M%L(é%lf@turgtea‘qus ptadsi@fliodide. - 2®h€1m|ﬂhl‘éaW§é sﬁﬁ’éﬂ at RT
F. The m xture was shaken in a Parr. shake

for l]ﬁd'é'r thao sssmL RPUFBBR ATRAYS oI PiGRIOBNAIE S figh fasasidgd and
theWRIRtUPS WAS @xithdtéd Bk BO @RIeBthanatetdté t ﬂ'h@d:om'Bhfédfdrbzirr c&ta@ers were
was concentrated to provide 11f % 9 rrg 94%9{ >) ‘a
drigd gvar|segjug sulfate, filtered, concentrated and the r&sidue purified by silica gel
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
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 % yield)
as a TFA salt; MW: 428.47; LC/MS: 429 [MH]"; ts: 5.390, Anal. Meth. 2.
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Step 11G A solution of sodiumnitrite (60 ng, 0.87

mol, 1.3 eq) in water (10 nL) was added dropw se to
w@mosone376l d sol ution of 11f (260 ngy, 0.69 MOPCT/IB2004/004234

eq) in 4N hydrochloric acid (5 nL). The m xture was

stirred at 0 OC for 1 h figl d by addition of 10

nmL of hal f-saturated aqgéﬁgi—b‘g{\ﬁssi um i odi de. The

m xt ure was4METHYed-rRATIL-1-91 -5 FRIbvLBGRSNIC RGDTL

sat urat ed aqueous sodi um bi carbonat e sol uti on was

added and the m xture was extracted 2x 50 nL et hyl

acet atio, The conbi ned organic |ayers were dried over

sodi ur sul fate, filtered, concentra S and the residue

pur i v silil¢&l¥H: chr omat ogr a ng) 4,lpd/C

hexadhes/ gt hyl acetate—#s el uent, firovifdi ng 114 ,(170

o yi el d) 2psvedy,oret Tamoneg! | AN_S p 11 a

sol utilon of 11g (170 ny, O. Swggmml . ?)N??\mm&%\'ne

(6 mL)Clwer e added pot assi um car bonaNe (200 nﬁ 1.45

mol, 4.1 eq), pyrazole (60 ny, ON\W , 2.5 eq),
copper(l) i odide (60 ng, 0.32 mol 92890
trans-1, 2- diam nocycl ohexlane (36 ng, 0.32 ma, }b 9

eq), and N, N -di net hyl et hyl enedi am ne (28 nyg, [|0. 32
mmol, 0.9 eq). The m xt weS NsBuL, (idttOxAd in a
seal ed tube at 100 OC f hr —Fre—+eacti on m(xture
was filtered through a e(r) pad, concel ed,
and purified by prep HPLC/IMS to obtain Chpd 131-1 (70
ng, 37 %yield) as a2bF t; MN 428. {blq LQN . 429
[MH + tR 5.390, Anal. th. 2. EXAMPLE 12 ;\ /§

4- METHYL- 2- PYRAZOL- 1 - YL-5-PYRI DYLBORONI C A

Step 12A:

2-Chloro-4-methyl-5-nitropyridine (5.0 g, 29 mmol, 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.

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,
filtered, and concentrated. The residue was recrystallized 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
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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1) H2, Pd/C 2) NaNO»2, HCI, KI HO. OH n-BuLi,
C-PrO3B N 12b 12-1 Step 12A
WQ@2@K1063765 4- met hyl -5-nitropyridine (5.0 g, 29 PoDIB2004/@4234
eq) vvas di ssolved in 50 nL hydrazine solution (1M
he m xture was s

to G Lortber Mo SibiEE Mith sl Geofiim Blhd [958 12 gy 1.1
eq)ﬁ:@QGﬁL @aterl Xhel h&xtu?SNés $tinedexd 0 °arfdr 1 he tiser P ehLodfthaifsatrated
POtBSSIHIR TGS HES ROHES A i piitens Birfpdla BT Jo B8 B, Shrurated
aq u’ons eaauumrmicam@iaﬂe byidtiorbivas etident, hryérathetralkt)ure( @a$¥ egtradddd with
andda{ﬁet i C,aci

2 B8 etk o BoRtaty e i cofphey skerovsfereried B S

sulﬁéﬁﬁ ﬁW@é@raineld,cohdfwtramwueoU'&eswhldlm bivasarmoifiatl eby silica gel

o AP0 b BRI A B im0, 5

%)eggqfau@ulsawers were dried over sodium suI fate,
filtered, and concentrated. The residue was
recrystallized fromethanol to obtain 12a (2.6 g, 53 %

St@iﬁb‘?) as a yell ow solid.

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 additional
triisopropylborate (400 mg, 2.1 mmol), followed by additional n-butyllithium (0.5 mL of a
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
red solid.

55



10

Step 12B: A mixture of 12a (2.6 g, 13 mmmol) and 10 %
Pd/C (200 ng) in 30 nL of 1:1 THF/ net hanol was shaken

WO 2008/06316F5 appar at us under 40 psi hydrogen at RIT/iB20042004234
hr. The reaction mxture was filtered through a Celite
(r) pad and the filtrate, ¢ f_ n{ ated to a light green
oil. The oil was resus 0 mL of 3N

7- @y@ﬁ@ﬁz'boﬁne%oﬂ%ﬂmvﬁp émtm&woﬁpvm TLyIeRiY LA SMISEIYL-

with a solution of fumnitrite (1835 ng, 12 nmol,

1.1 eq) in 2 nL wai’é'?/f*ZOFﬁE ey BMPNRS stirred at 0 OC
for 1 hr, then 2 nL of half-saturated potassiumi odi de
was added and the m xture was stirred at RT for 22 hr.
Sat ur at ed aqueous sodi um bi car bonat e sol uti on was
added, then the m xture was extracted with x 100 nL
et hyl acejate, and the conbi ned organic | aysgs were
dri ed oyer sodiumsulfate, filtered, and
The re duq\, was purifi eBADyPSPl i ca gel chrof
0 provide

usi ng es/ et hylTHEcet at e as el uent,

12b \Ig 33 %9 as ayellowsolid. Ste 2C.
n-ButylTith urrb%ﬁ nL of a 2. M sol uti ga_i nypent ane,
3.6 mmol ) added dr opw a sol utiGn Bf d 12b
(600 nyg, nmol ) and ropyl bor , 4.8
mol) in5 THF at +Ho738 ¢ The m xture \as|al Iweled
to warmto NRT over 1 hr, thenthe m xture ol ed

to - 0 d treated with additional
triisoprop orate (400 ng, 2.1 mmol ), foll owgd by
additional n-butyllithium (0.5 nL of a 2.0 M.BEQl ution
in pentane, 1.0 mmol). The m xture again ma§\ay owed
to warmto RT over 1 hr, then 0.8 nL of 1N
hydrochloric acid was added and the m xture was
stirred

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

were added di-tert-butylazodicarboxylate (30 mg, 0.11 mmol, 1.5 eq),
triphenylphosphine (30 mg, 0.11 mmol, 1.5 eq) and 4-chlorophenol (30 mg, 0.023
mmol, 3.3 eq). The mixture was stirred at RT for 17 hr, then the solvent was
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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for 1 hr. The mxture was filtered, rinsing the solid

w th nethanol and ethyl acetate, then the filtrate was
weonnseed7sat ed. The resi due was chr onmat ogr aphedP@mIB2004/004234

silica gel, eluting with 1:1 hexanes/ethyl acetate to

provi de Cn'pd 12-1 (220 gg 52 %yield) as a red

sol i d. EXAMPLE 13

7- (4- CHLORO PHENOXYMETEH

Bt ( 2- METHOXY- 4- PYRAZOL- 1- YL
- PHENYL) - 2, 5- DI METHYL ¥—i1, 5- Al PYRIM DI NE St ep
13A: To a solution a - 3 (25 ng, 0.072 mol, 1
eq) in THF (1.5 nL) were addgd
di -tert-butyl azodi car boxyl ave {30 ng, 0.1 1 mmol, 1.5
eq), triphenyl phosphine (30\uny,/ 0.11 nmol, 1.5 eq) and
4- chl orophenol (30 ng, 0.023 Dl , 3.3 eq). The

m xture was stirred at RT for hr, then the sol vent
was evaporated and the residuiiéﬁs purified by silica
gel chronatography, eluting Wi hexanes/ et hyl acetate

to—prpvide—Cnpd .L_J'J. {8—ny)y—as—arsotid: pendig—on
(%"E}F phenol enpl oyeg, the conpounds pwsted pg the te
?omﬁng tabl e weré syntheS|zed and purjfied by
preparative tCIVE: d— WV VB 13-1 459. 93p 460 9.[090
13-2 493.487 494 7,690 13-3 477.925 478 P. 210 13-4
4135%) 5/ 451 7.850 1345 J477.925 478 94519_79 5 460 9.090
13-2 § 493.487 494 7.690
1
F
13-3 477.925 478 9.210
N
13-4 ? 450.5 451 7.850
1
13-5 ? 477.925 478 9.170
13-6 | 425.49 426 8.420

* All HPLC determinations employed Analytical Method 2.
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13-6 425.49 426 8.420 * Al HPLC determ nations

enpl oyed Anal ytical Method 2. EXAMPLE 14
W@ 2403/0p858 2- METHOXY- 4- PYRAZCOL- 1- YL- PHENYL) - 2, 5PO/HE06#Y104234

- PYRAZOL] 1, 5- A] PYRI M DI N-

7- YL] - PROPOXY} - NI COTI T Eat ep 14A: To a sol ution

of Chpd 1f (1.06 g, 3.
6-(IRMU-MENI G664 qunﬂtmg(r\%ﬁz BQJIMIQ-TI-QLWQMOLW 4Q1AYRIMIDIN-

anhydr ous THF/ NVP 7‘%4178? was added sl ow

m‘cC

but enyl magnesi u RRXYE-IGPTIONGRILE O 5 M sol ution
in THF, 4.5 mmol). The reaction m xture was stirred at
RT for 1 hr, then nore iron(lll)acetylacetonate (1.0
g, 2.8 mmol) and Gignard reagéent (6.0 nL, 3.0 mmol)
were @dded. The reaction mixtjure was stirred for 2 hr,
ture was extracted with
in organlc | ayers were

[ . sodi upra(&daky, at e, /fl [t e ed, C rat ed.
THe rX¥si due was chr_oncﬂto ed/on SI| 6 ﬁé]b
PMscet at e as” el ent toﬁﬂomdﬂamﬂa (538

eld).Step IMB To 3 on of 14a (380
ol ) in 10 mb THF/ wg (4:1) was added
roxi de (26 ng, 0.10 pl ) foll owed by, sodi um

peri od 642 ng, 3.0 mmda) atnRT. The m xt ur ¢ was
stirred RT for 1 hr, then MI acetate and ter
were added. The®Wr gani c | ayer dri ed over Lum

sul fate, filt
al dehyde, '
Sodi um bor o
porti onw sf.

red, and evaporated to provi de fhe lcrude
ch was di ssolved in nethanol (20

dr kde (152 ngpy,4s&aymol ) was added,
stirri Hgo%eﬁémmune

//N ~d N’N\
14-8 | N
OMe
141
N/N
\

Step 14A:
To a solution of Cmpd 1f (1.06 g, 3.0 mmol) and iron(lll)acetylacetonate

(353 mg, 1.0 mmol) in 10 mL anhydrous THF/NMP (7:1) was added slowly 3-
butenylmagnesium chloride (9.0 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(lll)acetylacetonate (1.0 g,
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 % yield).
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tenperature for 20 mn, the reaction m xture was
concentrated. The residue was purified by silica gel
wa boosoed7efyr aphy, el uting wi th hexanes/ et hyl acPCBIER0042004234
provide Cnpd 14-1 (230 ng, 60 %yield). Step 14C A
m xture of 14-1 (30 ng, 0.08 nmol, 1 eq), copper(l)
Stepd4Bye (15 ng, 0.08 mmol, 1 eq), cesiumcarbonate (52

my, 0. 16 Terdolutdnef)da 8380 rig, 11002 petidntiDmal THE/wWatdr (47) was
e

0.08 nmol,. 1 eq).was ted | of toluene i
acdSfrosig; G ouge e RO o e ptowb S softull Hirigtidle ge42 mo.
3.0\/:«::7«%[2I at RET thhetrhi!k’?lw g/agstidr¢<lyaéf RT fdirlh‘ehrr,] dmmahylrea:é?ﬂe afidevater

res| e S uritl e Si,l1Ca C 0
werg g0 n aRa ANy ST AR e G ST EUfEC DB GaNY gvaporated
to ;_6r5viﬂ§)th@%rLﬁieZﬁbéld/geD&mgjzng\ivﬁQ dizsolvéxe iramdthdral i(2e mLgedSodium

: ; \
vorpB iy 20 B &0 G e foee PERAASS. Kgh e & %oom
tenfperdtivesior ;Q@ @it thelrreadtiod Mixtupe ey adriceatrat€d MSThéCmpsidUe? was
purq/ig\c{i %?q%@pasgéﬁgrh]}'g%;t?qg% y,3 Zzlﬁtigg Wit%%(%neRs%etW e'éz/c:set.%ltt:az t*o provide
Cmpd 14-1 (230 mg, 60 % yield).

Step 14C:
A mixture of 14-1 (30 mg, 0.08 mmol, 1 eq), copper(l) 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
at 110 °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

and purified by preparative LC-MS.
RZ

(R

O—

O
9

Cmpd R, MW MS tr

14-1 377.446 377 5.170
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14-3 523.517 523 8.020 14-4 522.529 522 6.620 14-5
479.542 479 7.350 14-6 507.595 507 8.320 H/ 14-7

WG 1®566375515 6. 510 14-8 454.531 454 6. 690 * Al PCHB2G)4/004234
determ nati ons enpl oyed Anal ytical Method 2. EXAMPLE 15

7-1 M DAZOL -+ YENETHYL-3- (2 MEFTHONY-—4-PYRAZO—1

VT T IO}

- YL- PHENYL”. - DI ME LPYRAZOLO 1, 5444,PYRI NE .
@red15A. A sol utiof?of net hanesullfonyl chi ori de (10%
o, 0--86—+ot —315 c") ——DEM (G 5t ) NS ceer

dropwjse to a 0 OC s@lution of Cnpd 3-3 (200 ng,| 0.57
mol, |1 eq) in 5 m AL The m xture was allowed to
warm o RT over 1 hf, [then saturdated aqueous sodi um

hi@ar honat e sol uti onfivas added and4Th@#2ni xt urdd was 7.570
extracted wth 2 x mL DCM The conbi néd organjic

| ayers were dried gver sodiumsuliffate, filtered,| and

concentrated to ain 15a (180 ng, 49 %yield) jas a

yeH-owfoam—Step—15B:Potasstumicarbomate (20—1y;
0.14 mmol, 2.6 eq) _an m dazol e |(20 ng, |0. 30 I,
5.5 eq) were adde t9 a"sol ution |of 15a (23 ng, [0.054

mml , |1 eq) in AN
14-3 523.517 523 8.020
F F
X
14-4 A 522,529 522 6.620

14-5 S 479.542 479 | 7.350
N A~
14-6 S 507.595 507 | 8320
N~
H
N
N
14-7 ﬂ \ 515.571 515 |  6.510
S
14-8 N 454.531 454 | 6690

* All HPLC determinations employed Analytical Method 2.
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(1 m). The reaction m xture was stirred at RT for 16

hr, then nethanol (1 nL) was added and the reaction
wooososEsnas purified directly by preparative PPLEAVME/004234

providing 15-1 (10 ng) as a TFA salt. Dependi ng on the

nucl eophilic heterocycl enpl oyed, the
conpounds listed in th%ﬂﬁgmg tabl e were
SY%!B%@%@LW@Y%[(QME&QOW 4¥HYQRZ9<5L&1’4 IyV-eHEGUYB;5-DiePavL-
MWMS tR * 15-1 399.456 400 4.190 15-2 467. 453
468 6.320 15-3 399PYRAZOLBL . BABSRIMIENG 402 499 403
4.110 15-5 376.462 377 3.880 15-6 400.444 401 5. 330

Al'l HPLC determ nations enpl oyed Anal yti cal Method
2. EXAMPLE 16 4- METHYL-2- PYRROL-1 - YL-5- PYRI DYLBORONI C

ACID Step 16A: A sol ution of =N
2- amaro- 5- br ono- 4- et hyl p o'Mdine(lg 54mmbl\g§}1d
2, 5{ di hydrox tetrahydrofuran (2.8 7 mml) in

'r@’ cid ( gﬂn‘% Was ted at 90 A NN
S Sy
N
N
151 N /]
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, 1 eq) in 5 mL DCM. The mixture was allowed to warm to RT over 1 hr, then

3-3

Step15A:

saturated aqueous sodium bicarbonate solution was added and the mixture was
extracted with 2 x 20 mL DCM. The combined organic layers were dried over sodium
sulfate, filtered, and concentrated to obtain 15a (180 mg, 49 % yield) 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
(1 mL). The reaction mixture was stirred at RT for 16 hr, then methanol (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
LC-MS:
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in a sealed tube for 2 hr. The reaction m xture was
concentrated and the residue was purified by silica
w@edosobs7esrat ogr aphy using 4: 1 hexanes/ et hyl acPCBEIBE2004/004234
providing 16a (900 ng, 71 %yield) as a light yellow
oil. Step 16B: n-Butyllithium (3.6 nL of a 2.0 M
solution in pentane, 7.42mvl) was added dropwi se to a
sol ution of Crpd 16a ( 3.6 Mol ) and
triisopropyl borate (1. 3 pl) in 6 nL THF at -
78 0C. The m xture e d to warmto RT over 1
hr, then 0.5 nL of 4N hydrocl orjOe~acid was added and
the nixture was stirred for / n. The m xture was
extracted 2x 25 nL DCM the g organic |ayer was
dri ed over sodium sulfate, ered, and concentrated
to provide 16-1 (250 ng) as a Yellow oil. The aqueous
| ayer was concentrated, then ensolid residue was
washed with ethanol. The conbNnel ethanol filtrates
were concentrated to provide additional 16-1 (500 ng)

as a vellow oil . EXAMPLE 17 )
CmpdHYL- 2, 5- DI METHRz- 3- { 2-[ 2- ( 1- NETINW - PYRRSI DI [N- 2(rYL
) - ETHOXY] - 4- PYRAZCOL- 1- YLPHENYL} -

PYRAZOL( 1, 5- A PYRI I NE Step 17A: To ajsolutiagn of
Chpd 2-6 (350 ny) i | orof orm (5 rrL) was added BBr 3
T %t | 00

%% Min DCM 5 he m xture rre 4.130
overnight at ro enperature and quenched with water.
The—mxt-ure—was—exttacted—wth—echtoroforfa{2x—10—+t);
then {the conbi ned or i c extract|s were dried over
sodi um sul fate, filterd&d, and
15-2 Tf/ 467.453 468 6.320
N

N=—"

)
15-3 N 399.456 400 5.520

15-4 :IO 402.499 403 4.110

15.5 iN\ 376.462 377 3.880

15-6 :Q 400.444 401 5.330

* All HPLC determinations employed Analytical Method 2.
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concentrated to provide Cnpd 17-1 (280 ng) as an oil.

An aliquot (10 ng) was purified by prep HPLC M5 to
w@e@gioagaspurified Crpd 17-1 (2.9 ng.) Step 17BPCEIB2004/004234

m xture of Cmpd 17-1 (45 ng, 0.14 mol, 1 eq),

pot assi um car bonate (5 WBp 4“1) mol, 3 eq), sodium

i odide (20 ng, 0.13 ; 2-(2-chl oroethyl)-1-

met hyl pyrrcn-wldirm-hydmmmm-mt-BGefR(u?gamfg:m@A@m mol, 1.5

eq), acetone (1 nL) and water (1 nL) was heated in a

seal ed tube in a mcrowave reactor at 150 OC for 25

m n. ghe acetone was evapogated, then the res dusomas

diluted with nol, filt{ered, and subjectedB

dir Dwe ri f| ng
ap 172(4mq9 209 afl a FAs‘H"N@éM 5B
LC/ N 444 [M-|]HOAct R 6. Anal . Meth. 2. 18

a sol ution of 14-1 ( dry DVF was add H
(10 ny, 60%d|sper5|o er stirring a®-RT\\foff 10
mn, nethyliodide (0.015 n) was added. The nmiXture
was stirred for 1 hr, then nmethanol (1 nlL) was added

and the m xture was subjected directly to prep HPLC/ MS
Stepuisiaf i cati on, providing Cmpd 18-1 (12 ng) as a TFA

salt; 391. 47 C/.: . i L I )
ol LRl SR s S g B Q305 R ana 25
dlhﬂrﬁoigltéﬁ'ﬁymoﬂﬁh’wmm miBol\irPaEitivl DId\-19-mYL) was heated at 90 °C
ina sealed0 !Ube forL2 ﬁr.EHQ‘reactlon mixture was concentrated and the residue was

L) 2, BHDI I\/ETHYLPYRAZ(lq”@A] PYRI M DI NE St ep 18A: To

purified by silica gel chromatography using 4:1 hexanes/ethyl acetate, providing 16a

(900 mg, 71 % yield) as a light yellow oil.

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
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 solid residue was washed with ethanol. The
combined ethanol filtrates were concentrated to provide additional 16-1 (500 mg) as a

yellow oil.
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Step 19A: The procedure of Exanple 18 was foll owed

using Cnmpd 7-1 as starting nmaterial Depending on the
wa@bkdogloeitas i de enpl oyed, the conpounds |isted iPCT/IB2004/004234

followi ng table were synthesized and purified by

preparative LC M5 R&ﬁﬁﬂéﬁ tR * 19-1 439.517 439
6. 130Cnpd R2 MWV MS t 569 483 5.980 19-3

7-ERBR A8 DRI HO - @QQ [i (Mhﬂﬂp&Rd@ggm M@tamosv]wmm@d 1-YL-
Anal ytical Meth EXAVPLE Bl OQA: A m xture of
Cnpd” 1f (710 rTgPHEz\IYG} WpLO[@?-A}PYRl ID!NE
et hoxycar bonyl ) phenyl boronic acid (470 ng, 2.4 mol),
tetrakis (triphenyl phosphi ne)palladium O (116 ng, 0.1
nmol ), and pot assi um carbonate (550 ng, 4.0 nmol) was
heated in 9: ¥ di oxane/water (10 nL) at 100 OC for 2.5

hr. Sodi um hydr gxi de solution (3N, 10/nm) was added,
and the m urNe_ was stirred at 100 et an

addi ti ona The cooged m xtutlg
concentrat ed enowat er—was—added “anty oH
N NS
N / N/
\ \ /]
K,CO,, acetone, ~ A
water,150 °C, Nal N |

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 mixture was extracted with chloroform (2x 10 mL), then
the combined organic extracts were dried over sodium sulfate, filtered, and
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-
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.

64



the pH adjusted to 2 with hydrochloric acid. The
m xture was extracted with chloroform then the

wa@ eosiossFds chl or of orm extracts were dried over BODIBR2004/004234
sulfate, filtered, and concentrated to provide a crude

solid, which was recry%@&;ﬁﬁrom chloroformto
provide Cnpd 20a (420 ; eld) as a yell ow
S @l(3MEPHERY-PREPYLEBNRAMETHORPA-AYARED LN Y L-OHEBY LAZTE-DIMERASYL-
heated in 10 nL chloroformwi th thionyl chloride (1.0

nL, 14 mol) at 70PHRAZOLPUID-APYRVEINR i | es were
evaporated to provide Cnpd 20b (450 ng) as a dark
solid. Step 20C. A solution of 20b (32 ng, 0.07 mmol)
in chloroform (1 m) was treated with norpholine (0.1
mi, 1 nmol) ap RT. The nixture was al lowed|[to sit at
RT for 30 mim, then the solvent was evapor@ted. The
resi due was ltaken up in nethanol, filter¢d and
purified directly by preparative HPLC to provide
20-1 (13 30 % as a . t. Depending on the
h mpound899MeELE i n t i

am ne usgd, ow ng
tabl e hesi zed and—puri¥fi ed rative
HPLC- VEB: dR2 MM5 t R* 20-1 508.5 508 6.180
20- 2 506. 607 7.050 20-3 492.58 492 6. “9
491. 552 491 0
14-1 N’N 18-1 X
W/ N\ /
5 Step 18A:

To a solution of 14-1 (30 mg) in dry DMF was added NaH (10 mg, 60%
dispersion). After stirring 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]"; tg: 7.050, Anal. Meth. 2.
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Al'l HPLC determ nations enpl oyed Anal ytical Method
2. EXAMPLE 2 1

W@ 2050 L- 1H PYRROL- 2- YL) - 3- ( 2- METHOXY- 4- PYRAZIAB2004/004234

- YL- PHENYL) - 2, 5- DI METHYLPYRAZOLO 1 , 5-A PYRI M DI NE
Step 21A: A m xture of E 10 ng, 0.6 mmol),

N- Boc- pyrrol e-2-boroni nmg, 0.75 nmol),
éﬁﬁgﬁamﬁ@xwmmmmm Bﬁ)ﬂ?ﬁh-ﬁihﬁ&@(@[h s(Ajeme;m -835)-5-

and potassi um car bonate% , 1.2 mmol ) was
heat ed in 9:1 di oxanBYReEPke!-FP ?Lat 110 0OC for 3 hr
in a seal ed tube. The cool ed m xture was concentr at ed,
then water was added and the m xture was extracted
with chloroform The conbi ned chlorof ormextracts were

dried over-sgdiumsulfate, filtered, concentr at ed
to providg §ﬁ solid, which was red4in 1:1

TFA/ DCM ( 16 hr. The mixturé i™uted with
et hyl acetale, .then treated with aqueg nmoni a. The
organic | g s dried over sodi um gul Nat filtered,
and concekdr t hen t NeH. R due v mat ogr aphed

on silica g&l usin hexanﬁsl_ej_hyl acetatejas eluent to
provi de 2la ( , 48 % tkd as ay ol i d.
Step 21B: To lution 001‘j rﬁi rzello ny, mol ) in
s added sodi um hydri de ( nmg of a
60% di spefdionyin mneral oil, 0.5 miBi) at RT. The

m xture was s¥irped for 5 min, then eth%:?dide
(0.050 ni, O. ) was added and the ture was
stirred at RT for 2 hr. Water and ethyl acetate were
added, then the

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.

RZ

N RN

\ —
O—
N

J
Cmpd R, MW MS tR'
191 439.517 439 6.130
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ethyl acetate | ayer was washed with water and brine,

then dried over sodiumsulfate, filtered, and
weonseed7sat ed. The residue was purified by silPCHIBE04/004234

chromat ogr aphy using hexanes/ethyl acetate as el uent

MI provi-de—Crpd—21 éj(sﬁ A [T’f/l_u“uyi et ras—a—yeH Iow
0 MA 412.50 VB 412 + R T 6RQ  Analg -
Q?VE ?'1 2. EXAMPLE 22IR N tr
73— EFHE—3H- M DAZEE—4—Y)—3—( 3—VETHOX- 4= PYRAZO—1=
YL- PHENYL)- 77 55Dl METHYLPYRAZOL |1, 5- A] PYRI M DI NE Ph

28 Nil 22 8t e 22A._ A m xt urje4gxs6@npd 1#8% 1. 5(.980
4.25 mmol ), phenyl et heflyl bor onilc acid {692 ng,| 4. 68
nmm] )| potassium carbonate (1.171lg 8 50 mmpl) land

t et r aki i ptieQyl phosphi ne) pal ljladi um( Q) (250 no,
0. 22 ' .) ang ter (1 was
A3t e C sAr. The m Wé has %‘Qf Ut e2%°
with e al e and vvashed vvith brine The orlgani c

| avar

concentraf‘!gﬁptgrf@fetrﬁ'émrgg? %’UB% AEﬂWﬁ% gr\pé&ﬁed on
silica gel using hexanes/ethyl acetate as eluent to
afford 22a (1.60 g, 89 %yield) as a yellow solid.
Step 22B: An ozone/ oxy was bubbl ed t hrough
a solution of 22a (1. 6%%6‘“”]3“5%(5a

N CO Et COH
z N—N\
O— B(OH)Z & A
N O—
Pd(PPha),,
KCO
2) NaOH, H,0 20a N
N\J
\Y
o™y
cl (UN
0 _N (o] (o] Z~y-N
Z N N
socl, SN N « s
[ N O— e N O~—
20b 20-1

Step 20A:
A  mixture of Cmpd 1f (710 mg, 2.0 mmol), (2-

ethoxycarbonyl)phenylboronic acid (470 mg, 24 mmol), tetrakis
(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 mL) 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,
filtered, and concentrated to provide a crude solid, which was recrystallized from

chloroform to provide Cmpd 20a (420 mg, 48 % yield) as a yellow solid.
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g, 3.8 mol) in dry 2:1 DCM net hanol (20 nL) at - 70
OC for 8 mnutes. Dinethyl sulfide (1.5 nL) was added
w@easnbsgsai xture was stirred and al |l owed to waP@T/IB20631004234
over 16 hr. The solvent was evaporated and the residue
S mai chromat ographed on silica gel using hexanes/ethyl
te te as eluent, providing Crmpd 22b (1.0 g, 76 %
yi el d) a@ompcyuﬂdl 204 &I rngI)ea nA€) was rhieatadrie 1@ mRXmloroform

eth
wﬂ@ﬁvqnanHomqg (-fr,.(,]:mL ’Ilb ;?tn}o %{Oﬁgaﬁe SloLﬁijlegdﬁrgtega??{ated to
pro&ud@ﬂﬂhw&w@eoh@%s\mrmurdr ed at RT for 15 hr. The
m xture was filtered, then the filtrate was evaporated
to dryness. The resi due was taken up in 1:1
stefidpgnol /DVE (2 m _), then TOSMC(38 rTg, 0.19 mmol)

ot assi um carbonate (55 ny, mmol ) were added
and t he Aisglutier ofg@b (&3 lngx@@7ff6'in°'i'in ﬁ'i\'oromme@ 'Waéwas treated

wﬂ@%’?&noﬂﬂg_ﬁ%h‘?mm“hm g NQ8r exhd ARG Wad BoNeldtb sit at RT for 30

e conbi ned organic extracts were dried over
mins JHnUiTe Sqlveal was eyapoeted, Tap fsidieces lakeryp immethanol, filtered

and GSHRH Sir g&ﬁ Eér%ﬁ'vebMPéc}Mﬁb §r8lid6 ROON|kRags, asby/&gda TFA

usi ng he acetate as eluent, provid

saleDg_pqughr\gggn @{\g amng,uped Nbe cqmgoqrgjsﬂ@}qggn tbrqgolpm.rug_g le were

sy”%'%(sfé it %’\}%ﬁ%&&at' @E%NEL)Z 32 5- DI METHYL- 7- ( 4-

METHYL- OXAZ(l 5-YL)- PYREZOL(J 1, 5-A PYRIM DI NE A

m xture of 22b (208 ng, A\ nmol ) ,

al pha- net hyl - TOSM C (25 g, A2 mmol) and potassi um
carbonate (248 ng, 1.-8 ™ vvasoﬂeat ed in5n 1:1

Cmpd MW MS tr

R;
20-1 O\ﬂ/@ 508.579 508 6.180
20-2 G}’\ﬂ/@ 506.607 506 7.050

20-3 D/”\ﬂ/@ 492.58 492 | 6.710

20-4 _ 491.552 491 5.840

* All HPLC determinations employed Analytical Method 2.
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DVE/ et hanol at 80 OC for 14 hr. Water was added and
the m xture was extracted with ethyl acetate. The
W@ 09bi068365 or gani ¢ extracts were dried over sodPCIIB2004/004234
sulfate, filtered, and concentrated. The residue was
purified by silica gel chronato%raphy usi ng
hexanes/ et hyl acet ate provi ding 23-1 (60
7-?3-5%%\;1_ 1A@|i1 gl@ﬁR@ég 9l -%—( R%%%-%ﬂvh@o’ﬁ@-—w‘]ﬂ%dvm,l’siDn&ﬁHYL-
7- (4- FLUORO BENZYLW@ZSLCEDHJGE‘HPMM@“‘(M METHYL- 6- PYRROL-
1- YL PYRI DI N- 3-YL) - PYRAZOLJ 1,5-A]PYRIM DINE C 10b
Step 24A: To a solution of 4-fluorophenyl zinc chloride

(20 m . of aomsolutio in THF, 10 nmol)
addedd Cnpd 10b ({4 OB(@H), 5. 5Sywatfbl ) and N N
t et KJ (tri phenycphosphi ng

for_3_h1, The” dboled a-eactiom Nr\ as

treate ' ﬂ\l ydrochloric (4 M_), then er
was ad and he m xture was tracted with eth
acet atfe."the conbi ned organrig | rs were dridd ov
sodium sttate, filtered, and tentrated. The Nﬁ

resi due was purified by silica gel chromat ogr aphy,
eluting with 30% ethyl acetate in hexanes to obtain

5 Steé‘ﬁA.(l-o g, 71 %yield) as an offwhite solid. Step

10

15

20

25

A mixture of Cmpd 1f (210 mg, 0.6 mmol), N-Boc-pyrrole-2-boronic acid
(158 mg, 0.75 mmol), 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
was added and the mixture was extracted with chloroform. 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
silica gel using hexanes/ethyl acetate as eluent to provide 21a (110 mg, 48 % yield) as

a yellow solid.

Step 21B:
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
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 21-1 (84 mg, 73 % vyield) as a yellow
solid; MW: 412.50 LC/MS: 412 [MH]"; tr: 7.630, Anal. Meth. 2.
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Compound 24a (1.0 g, 3.9 mmol) was dissolved in 15 nL
nmet hanol. Bromne (0.62 g, 3.9 mol) was added
walec@pmexest o the solution, resulting in fornmat PONIEA044004234
white precipitate. The solid was collected on a
fritted glass filter aES rigzkg& wi th nethanol. This
conpound was further p silica gel colum
7 P EFRLALIBADOL-LNYLI-BOveNHOR Yy 4- By e BN a8 /reiERY I )- 25 -BIviiTRYL-
to provide first a dibrom natjion product (110 nmg, 7 %
yield), followed bfYRMOLPH  DAFYRIOING viel d) as a white
solid.Step 24C. A m xture of Cnpd 24b (800 ng, 2.4
mmol ), Crpd 16-1 (500 ngy, 2.5 mol),
tetrakis(triphenyl phosphi ne)pal IfF&di un{0) (280 ny, 0.24
nmol ), | and pot assi um car bonate £600 ng, 4.3 nmol) was
heat g Wi\Q: 1 di axane/ water (3 5n.) at 95 0C for 3
hr iLmg-S€al n-bi car bonat e
sol ution &d mxture, which
was t hen e conbi ned DCM
extracts (e dried over sodiums ate, filtered, and
concentrateti~t o provide a crude oiT{ which was
partiallfy Purlified by prep HPI22BMS, NFhe partial |y
purified product was then chromato hed on silica
gel using 4:1 hexgne /ethyl acetate as el ﬁk,
provi di ng Cnpd 24- 3 nmg) as a yellow soli ;\N@V
411.48 LC MB: 412 NF TR 9.41600, Anal . thy 2.
EXAMPLE 25 3- (2- METHOXY-4- PYRAZOE—1— N\\
- YL- PHENYL)225-5-DI METHYL - @-_( 1- MEOBMIC; SN
1H | M DAZ®™e:R2- YL) -

O—
q 1, 5K4%BYR M DI NE S 25A:
22b N 224 N
3 N

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)palladium(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
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 % yield) as a yellow solid.

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

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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To a solution of 1-nethylimdazole (246 ng, 3.0 nmol)
indry THF (3 nL) cooled to - 70 OC was added n-BulLi
W@ 2005/0687s®1 uti on in hexane, 1.7 nmL, 4.2 mmvl) BCDMBUEEL004234
The reaction mx was stirred at - 70 OC for 10 mn,
Stet ggg_ZnCIZ (0.5 Msolution in THF, 20 nL, 10 mol) was
over 5 mn. The m xture was stirred at -70 0C
for 1 hrA nikire va22bvd85reEu, t1O nddl), Gtydarhine (106 migoef a 2.0M

solflh e 2 OTRREMHBRIESHE) Pt L35 TR vap ged o

RT feroll5) hrwdhe naigtdedwadl fileered, tivarr the ilisate Was elararatdd todryness. The

reflux for 3 hr.,.T t] i
resifie tAseaRen O Mo er gD i (T B TSI oA, g0 mmon
and gtadsiim gamguatey(S5 mg Our mmodsveze trided eod thiet ixtung as refluxed

e ' i e
for S8 infatel s 0881 8, B Wk, LAY Faatlel Sl 4l SBBke. e
conitsisédlaganizsextracte medre giriag loeer sodiuen Isulfate giteredsiamg acenbsyitrated.

acetate as el.uan [ -
T i e i Gl FrCitampgtabty Tlngesdndetoetate as
elu&89proyiding Bmpa 2285 39 as BXANPME: 23 3.48 LC/MS: 413 [MH]'; ts: 5.000,
An%ﬁﬁdz_ I\/ETHOXY— 4- PYRAZQOL- 1- YL- PHENYL) - 2, 5- DI METHYL- 7- ( 2-

Bl Zon PYRAZOL- 3- YL) - PYRAZOLJ 1, 5- A] PYRIM DI NE 1)

n-Bu NB(OH) 2 2) (J-PrO3B VJ 3) HCI 26a Step 26A:

To a solution of 1-nethyl pyrazole (820 ng, 10 mmol)

in dry THF (20 nlL) COOM 0C was added n- BulLi

(1.6 Msolution in hex 6~ , 10 nmol)

3-(2-METHOXY-4-PYRAZOL-1-YL-PHENYL)-2,5-DIMETHYL-7-(4-METHYL-OXAZOL-5-YL)-

PYRAZOLO[1,5-A]PYRIMIDINE

=N
~N
NN Q.0 SN,
~ S S NC K,CO,4 “ —
N Oo— + T " N O—
DME/EtOH

22b NU 23-1 N,\f:j

A mixture of 22b (208 mg, 0.60 mmol), 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
ethyl acetate. The combined organic extracts were dried over sodium sulfate, filtered,
and concentrated. The residue was purified by silica gel chromatography using
hexanes/ethyl acetate as eluent, providing 23-1 (60 mg, 23 %) as an oil; MW: 400.44
LC/MS: 400 [MH]*; tr: 5.250, Anal. Meth. 2.
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dropwi se. The reaction mx was stirred at - 70 0OC for

5 mn, then triisopropyl borate (2.5 nm, 11 nmol) was
waedsderser 5 min. The nixture was al | owed to PET/IBA@004234

RT over 1 hr, then 6N hydrochloric acid (5 m) was

added. The m xture was Mﬂ@iﬁ{c 30 mn, then was
evaporated to dryness t rude 26a as a solid,
Why CAFWRSRAISEG VY 2, BwEﬁHv[xst(arMmHvL-mp&amLom-YL$tva@|N?.@BL)

Chpd 1f (530 ng, 1.5 and _crude 26a (entire
amount , appr oxi mat eﬂ/’R”lz@L?%Htﬁ NPYRMPNE bj ect ed t o

Suzuki reaction according to the procedure of Exanple
1. The reaction m xture was concentr at edF, t hen wat er
was added d the m xture was extra Wi th

chl or of orm] The conbi nani cC ex ts were dried
over sodi UL f at eClzhi ) tered, and| concentrated, then
the resi purified by sili el chr omat ogr aphy
usi ng hexanes/ethyl acgipapgf as The product was
furtherpuri'™ ed by crystallization from acetgnitsAle,
provi ding Cmpd 26-1 (280 ) @s a ye1 | ow sol
retention tinme 6.42 mn ( od RYXp, MV 3995 ~bser ved
M5 399) EXAMPLE 27 CRF TOR BI(NBNING AI TY The
conmpounds of thigg inven{ion may be_eval ug
bi ndi ng activity—teo thg ecept'§it by-a° dar d
radi ol i gand bi nM¥OHg s general ly descri
Gigoriadis et al. {Ml. Prarnmacol vol 50, pp®L9+686,
1996) and Hoare et al. 2("?\/bl Phar macol vol 63
pp751- 765, 2003.) By utilizing radiol abel%d
| i gands, the assay may be used to evaluate the |ndi ng
activity of the conpounds of the present invention

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
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.

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,
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.
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with any CRF receptor subtype. Briefly, the binding
assay involves the displacenent of a radiol abel ed CRF

wo p@ana375 om t he CRF receptor. Mre specifical PgT/IR20€4/004234
bi ndi ng assay is perforned in 96-well assay pl ates

SteuEi Eg 1-10mg cell nmenbranes fromcells stably

fected with human CRF receptors. Each wel |
recei vesA afigtute 6f Ompd124bs8a9 niy)fX.4€ mnid), g:rnpdDUBbe(nSOO mg 2.5

A BB T A B

carb&Habs €5008n¢ | QARMnd|f Was Be@ePIreg: 1 Sioxaagivater (B50BIOrdtis °C for 3

CRF 05 nmL of 251 r osi ne i ne
S hr R neeed ificorAQUESGS SRAG BB FRoLIN (e iy oas 2dded o tne
cooft@t pitireedvih Rest hbardktrantal isice) wan oMl rnheoéorﬂbmai IDCMm

nmenbr ane suspen5| on co the CRF receptor. The
AL e LN 'iﬁfg%tanﬂf%ee‘?t@%?&%ef%ve a crude
oil, WRRGANR&d partialy blh}ﬂuebmyrmpwm/me r Bl pémgla:n@urmysd rpamudt was
f||trat|onR§ @SSfIbE[fIHEI}_'S IIoW ' ¢
theqyfrRatopraphed | areslica ge! disidy 4rld SeSLe D A fmfgswen
10 pro@bRgtcaps 2‘4r-1)r(r$ WPl as bsyetiowrdondt MV gl 1a4& COMIS] haa (AL,
count?r radi ol i gand bi nding data may be anal yzed

91@&4‘?@ r?on i near | east-squares curve-fitting
prograns Prism (G aphPad Software Inc) or XL/ft (ID
Busi ness Sol utions Ltd). EXAMPLE 28 CRF- STI MULATED
ADENYLATE CYCLASE ACTIVITY The conpounds of the
present invention may SXAMBEERA| uated by various

3-(OARSGHORPAL pyIRAS I - WQ/L-PEE@YL‘SWBJN%TH\‘LU? (F—Qlﬁ’ﬂ%%m%m‘dﬂ@ YL)-

present invention may be’'s¢reened for CRF-stimul ated
15 adenyl ate cycl ase HE'MZ@L%’ S-ARYRIBANE f or t he

Cl | /:\
\
W,
—
\N N Z~N-N

OMe 4y h.uLi NP
—_ -

2) ZnCl, OMe
3) Pd(PPh,),

N
\_/ 1§ 251\

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 stirred 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 mmol) 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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determ nati on of CRF-stinul ated adenyl ate cycl ase
activity may be perforned asgeneral ly described by

w@aiosaei7sm et al. (Synapse 1:572, 1987) with PCT/IB2004/004234
nodi fications to adapt the assay to whole cell

etnfiatB e T9 BT BAGe DR, T B ooy SATY tered.
con@erdtraiéd, and tﬁMrésn@ludJWamchﬁbma&ﬁgraﬂ)ﬂddﬁﬁEghcagell Lblrlg\/bthMB%(:etate

as olpar ¢ A ezt up a9 witopelf Bl g i il metnoc

2); by 88d.b; gisehed M®d9d.ncubated for 30 min at 37 OC Wi th
various concentrations of CRF-related and unrel ated
peptides in order to establish the pharnacol ogi cal
rank-order profile of the particular receptor subtype.
Fol I owi ng the incubati gxAMPME 261 the sanples is
nmeasur ed usi ng standard conmer ci al l%* avai l able kits

3-(IMETHRX YU ANRAZR - S (AHR) Y 2R TP MG Y e B (BMB EY %f%#fﬁYRﬂi&L -3-Yt)-
t he functi onal assa§§ﬂ§ﬂb“q;#ph@qumpounds cells and

a single concentration of CR rel ated peptides
causi ng 50% sti rmul ati on of cAMP production are

i ncubated al ong with various cqopcentrations of

conpeti ng conpounds for 30 n1n t ¢/C and cAWP

determ ned as described above. 71 | be appreciated
that, although specific enbo of the nyention
have been described herein for
illustration, various nodificafi
W t hout departi ng fr¢n1the spirit

i nveqt i on1) mewor d| gdre, i nventnon is ' teod
X@ apededclalms T IS CLAI Mg
oun é{\? g the foll ow ng structure: N
Pd(PPhy), N
\J
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 mmol) was added over 5 min. The mixture was allowed to warm to RT
over 1 hr, then 6N 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 268B:
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

chromatography using hexanes/ethyl acetate as eluant. The product was further
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Ar Het or a pharmaceutical ® acceptable salt, ester,

sol vate, stereoisonmer or prodrug thereof, wherein: "-"
wo epseerst s t he second bond of an optional doubtEIRROMA04234

R1 is hydrogen, alkyl, substituted al ky], heteroaryl,

pur@ag ¢ ' t ‘iaeﬂ%anﬁ% ﬁf)%aé%%altﬂggﬁg)vﬁfnrg{;@n% l?t?s‘{ %O' rﬂa?ggxlyellow

solidy IyPIdeeiélktyzln tinsa® 42 imini{reethad 2); dAY9\8; observed MS 399)

het er oaryl al koxyal kyl , substituted

het er oaryl al koxyal kyl , heterocycl eal kyl, substituted

het erocycl eal kyl, aryl al kyl, substituted aryl al kyl,

het eroaryl, or substit Et)@xMhEEa?oaryl wherei n said

heteroaryl or substituted heteroa IS connected to

the pyrimdine rFR§ RECEEPSO%Q\NBW%‘%/W\%H bond; R3 is

nul I, hydrogen, or alkyl; Yis =(CR4)- or -(C=O-; R4

i's hydrogen al kyl , substituted al kyl, thioalkyl,

al kyl sul Thqmmpqumdapkshisgover@ﬁmmame ¢V§lq@|t%hf9r bmgwe i@gtivity to
the%%&%«%emogg)y L% éar‘arra%o@and hdifly las&d Ias géﬁé’rlally described by

subs at eac urrerice 1s
Grignyridisxet, alal(Mgl. | Pfgambg@@lnm!@d p@ﬁ?%?&aﬂmy@nd 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
CRF 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 ['**1] tyrosine - sauvagine (final concentration ~150 pM
or approximately the Ky 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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substituted al koxy, cyano, hal ogen, al kylsul fonyl, or
al kyl sul finyl; Het is heteroaryl optionally

wensnsi7at ed with 1 or 2 R6; R6 at each occurreOLEB2064/004234
hydr oxy, al kyl, substituted aIkyI al koxy, substituted

geqae:r]%lgg%e{,?arg%acr §y r%ﬁag@aleggg E?l%i) B%ffj 't ﬁ‘z%@r\'ﬁ h miodlﬂcatlons to
ad?t yie,assa)b}ﬂ\ivmm edl pnspbr,atlm erocycl e, substitut ed
et eroc e,
het er o Cg@f}rga?w?ﬁc%l‘y gr{ebstﬁrlf'cfa% e% erﬁg(?l{)rc\é 972% A acinkaln the followmg
in &Rfinalnalukte bﬁBsnmLDgethr-gWarmm 29 wmiM HEGES, taudvmrrd\m IMBX in
onEE YRl B RGP 12 v S9N e Pl oo
aret platddaiirm gb- whlermtes Rind Smdmpdhedgﬁun 3(alrhml at A SCi with edanous
corgpalfatons uHe FEfrelied Sd; pieisted SERUER ¢ PRI Seldhisn the
phastbedlbdgicdladniabyter phefile od ey bartioulas tén:ebtot sublype. FoIIowmg the
ncfShEho o IR 3y B ERY) slR B verevi
kltsC §ucb‘péb @ﬂmbcgbr@arfi frofh Apipl@a rm@nyetgmc €or g1erfgn¢t@nall agsgssiment
i's nu co n t
of tinEPEPITHY SIS A SN0l CORTURBILAACRE Cbr Uiy PeBt e ateng
50% stBIaBbm o YANIP pRytlicgreare ivdubdted aItEngS\MbSVartouE edncéﬁnlwhons of

7. A conpound accor di ng3 tg claimi1 where g
corpRaling gampgrnds iRy, PO min at 7°C, and cAMP determlne as descrlbed above.

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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8 A conpound according to claim7 wherein Y is -
(C=O-. 9. A conpound according to claim1l wherein Ar

WO 200pke31y3 substituted with 1 R5. 10. A conpouPdI/IB2004/004234
aFEO{ding to claim9 wherein R5 is al kyl, substituted
a _substituted al koxy, cyano, hal ogen

VV%AR;$§%?%@%§¥$'or aIkyIsquinyI.yll.yA conpoung
according to claim1 wherein Het is substituted with 1
R6. 12. A compound according to claim1l wherein R6 is
al kyl , sdbstiﬁﬁ%@oa*naﬂaylna%v@o&&kew'%5%&"%“6@ ed al koxy,
cyano, or hal ogen. 13. A gonpouypnd according to claim
1,wherein: Rl is hydrogen, {al ky}® or substituted al kyl ;
R3is null; Yis =(CR4)-; & hydrogen, al kyl or
substituted al kyl; Ar is|phenyl*¥ubstituted with one
R5; R5 is al kyl, aubsti yl, al koxy or
substituted al koxy; and Het is Qheteroaryl. 14. A
conmpound according to clain113,|mherein:

Het

or a pharmaceutically acceptable salt, ester, solvate, stereoisomer or prodrug
thereof,
wherein:

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

R, is hydrogen, alkyl, substituted alkyl, heteroaryl, substituted
heteroaryl, -NH,, or halogen;,

R, is alkyl, substituted alkyl, -C(O)NR;Rs, aryl, substituted aryl,
aryloxyalkyl, substituted aryloxyalkyl, heteroarylalkoxyalkyl, substituted
heteroarylalkoxyalkyl, heterocyclealkyl, substituted heterocyclealkyl, arylalkyl,
substituted arylalkyl, heteroaryl, or substituted heteroaryl, wherein said heteroaryl or
substituted heteroaryl is connected to the pyrimidine ring via a carbon-carbon bond;

Rs is null, hydrogen, or alkyl;

Y is =(CRy)- or -(C=0)-,

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

Het is heteroaryl optionally substituted with 1 or 2 Rg;

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

R, and Rg are independently hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, heterocycle, substituted heterocycle, arylalkyl, substituted arylalkyl,
heterocyclealkyl or substituted heterocyclealkyl; or

R, and Rg taken together with the nitrogen to which they are attached

form a heterocyclic ring or a substituted heterocyclic ring.
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Rl is lower alkyl; R4 is lower alkyl; R5 is al koxy;

and Het is pyrazolyl. 15. A conpound according to
wa@b@snoeirds wherein: RL is nethyl; R4 is nethyl PCEMERRB04234

i/vli met hoxy 16. A conpound according to claimb,

erein: is alk ubstit ut ed

subst it utzed arfy com ﬁ@&'@f@ﬁ?c&/?'”g §3b‘§?'|"¥ t‘@'&é/rﬁ'é't Bt dhyfrogen,
ali§H REbsthuteedikhetrm par Whlegeral kyl , heteroaryl al kyl or

substituted heteroarylal kyl. 17. A conpound accordi ng

to claim16, wherein: R2 is substituted aryl al kyl,

substi tutzed anyl fURG 03¢bkd SUBGIHt Yt oA R
het eroaryl . 18. %)nﬁzbg) ound aé@%r ding to cl a?rr%m 2 i alkyl

supstisutet @ikRl and. subsitutecd.erdbl hBtereayyl; osistitues B@em@ﬁywherem
saRURStbidaHi &F RPBEREGRUeteroaryl is connected to the pyrimidine ring via a

carbon-carbon bond.

4, A compound according to claim 1 wherein R is null.
5. A compound according to claim 4 wherein Y is =(CRy)-.
6. A compound according to claim 5 wherein R, is hydrogen,

alkyl, or substituted alkyl.

7. A compound according to claim 1 wherein R; is hydrogen or
alkyl.

8 A compound according to claim 7 wherein Y is —(C=0)-.

9. A compound according to claim 1 wherein Ar is phenyl

substituted with 1 Rs.

10. A compound according to claim 9 wherein Rs is alkyl,
substituted alkyl, alkoxy, substituted alkoxy, cyano, halogen, alkylsulfonyl, or
alkylsulfinyl.

11. A compound according to claim 1 wherein Het is substituted
with 1 Rs.

12. A compound according to claim 11 wherein Rg is alkyl,

substituted alkyl, alkoxy, substituted alkoxy, cyano, or halogen.

13. A compound according to claim 1,
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pyridinyl or substituted pyridinyl. 19. A conpound

according to claim 18, wherein: R2 is substituted
w@yeaned7gs , pyridinyl or substituted pyridi nyl PCROB20#4/004234

conmpound according to claim19, wherein: R2 is

substituted pyridinyl. 21. A conmpound according to

cl ahResN: wherein: R2 is methyl substituted pyridinyl

or net hoxyy, iSHarbgdr kgl dnsubstitael alkgl. A conpound
accordi n%%asoﬁc, alm 21, wherein said conmpound is

represen 'the formula: 23. A phar maceuti cal
conposi t iyoig =¢ORP¥;i sing a conpound of claim1 in

conmbination with a p tic acceptabl e carrier
or dil uerﬁ4'%ng%%?ﬂéﬁorfsaﬁu‘t‘v‘saﬂ'ﬁxg a di sor der
mani f est iARGs ﬂw@rmr@tedqmménm: in a mammal

amount o pRr Ao e kY el B BafhghC

cl ai m 23.Hel % heterdiyhod according to claim 24, wherein
the disorder is stroke. 26. A nethod according to
claim 24, wherein the disorder is depression. 27. A

met hod  acgor diAigrhSouikiaicBbrdthg t¥RikB, the disorder is
an
wherein:

R, is lower alkyl;
R, is lower alkyi;
Rs is alkoxy; and
Het is pyrazolyl.

15. A compound according to claim 14,
wherein:

Ry is methyl;

R, is methyl; and

Rs is methoxy.

16. A compound according to claim15,
wherein:
R, is alkyl, substituted arylalkyl, substituted aryl, heteroaryl,
substituted heteroaryl, substituted heteroaryloxyalkyl, heteroarylalkyl or substituted
heteroarylalkyl.

17. A compound according to claim 16,

wherein;
R, is substituted arylalkyl, substituted aryl, heteroaryl or substituted

heteroaryl.

18. A compound according to claim 17,

wherein:
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anxiety-related disorder. 28. A nethod according to

claim 24, wherein the disorder is obsessive-conpul sive
wak®snass 29. A net hod according to clai m 24, Pehes2041004234

the disorder is irri tabl e bowel syndrone. 30. A nethod

accordi ng,t cI
anor exi a O altlmted benzy ' e| Qstﬂtu'tgd ddhséﬂr derubststuted pyrazolyl,

pyridinyl or substituted pyrldlnyl.

19. A compound according to claim 18,
wherein:
R; is substituted pyrazolyl, pyridinyl or substituted pyridinyl.

20. A compound according to claim 19,
wherein:
R; is substituted pyridinyl.

21. A compound according to claim 20,
wherein:
R, is methyl substituted pyridinyl or methoxy substituted pyridinyl.

22. A compound according to claim 21, wherein said compound is

represented by the formula:

23. A pharmaceutical composition comprising a compound of

claim 1 in combination with a pharmaceutically acceptable carrier or diluent.
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24. A method for treating a disorder manifesting hypersecretion of
CRF in a mammal comprising administering to the animal an effective amount of a

pharmaceutical composition according to claim 23.

25. A method according to claim 24, wherein the disorder is stroke.

26. A method according to claim 24, wherein the disorder is

depression.

27. A method according to claim 24, wherein the disorder is an

anxiety-related disorder.

28. A method according to claim 24, wherein the disorder is

obsessive-compulsive disorder.

29. A method according to claim 24, wherein the disorder is

irritable bowel syndrome.

30. A method according to claim 24, wherein the disorder is

anorexia nervosa.
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