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which is 5 FACTIOR (CHF)RECERTOR ANTACiONISTSE in its
entirety. TECHN CAL FI ELD This invention rel ates

generally to CRF receptor antagonists, and to nethods
of treating disorders by admi nistration of such
ant agoni sts to a vvarmbl ooded mammal in need thereof.

10 i rst
corticot roplﬁn reI eaS| ng ac% &g?ft’ was isolated from
OVI ne hypotIlhaI applicagord clide nhé bmeﬂt afs Uss. #ievasanaloApmlication No.

\Y et. al i : < 97, .19 o
oA oSt 2 R LTRSS d 0 Sepenigr 005: which i
5 schhlalb)adc@mlatedi@txeﬁemhmditﬁ entikgy. i denti cal but different
fromovine CRF in 7 of the 41 amino acid residues 15
(Rivier et al., Proc. Natl. Acad. Sci. USA 80: 4851,
1988cuShchBFaEI®D et al ., EMBO J. 2: 775, 1983) CRFhas
been found to produce rofound aI terations

endocrine, AePvBYRIOY JHatessenreallyyQr ERY frﬁfﬁ?{‘ﬁr d’ﬁtag@ﬁﬁ jagd to

belnetié@doft Reabfy HBGdEBLP adAMKELDh Q@ isGa anitReMbat0s wafm-blooded
t he basal and stress-rel ease of adrenocorticotropic
horiBie! nagsithersof. 13- endor phin, and 20 ot her

pr o- opi orrel anocortin ("POVC") - deri ved pepti des from

the anterior p| t ui tar\y%hVal et al., Science
161 BACKHRQENR OF @Nly, CRF is believed to

initiate i t&h@lfﬁito&hﬁzalropuﬁfefe@ﬁﬁgﬁ fd2dor RERE Mals tls%la@ed from ovine
pl asma nmenbrane receptor as been found t

be
di $vrathelpme @nd ddepfisghas it 4i-aneing ped mertide SYHs &t ak ngence 213:1394-
C'IW €984 TieRgukdtdl se%&%@&; , of Phurtiint A rdk [@@%ﬁe @blated and

, Methods Enzynol". 0, 1986; nn et al
BI @gth@mlcdgj) mglﬁyglcalmggdlff@mfrpmmmg f@F@@ ofhg 4! g_rglgg)imd residues

1§‘dgﬁ'§lfé¥§f of ISl smna gl s%l USA'X@I4§51619°=8]395$6J1aA§Pa1 30 1. 2.775,

spl een (Webster, E. Souza,
End®&»i nol ogy 122: 609- 617 1988) The CRF receptor is

o . S A0 G B ERE 0 g, o

CREagtmmank aysean funaiosa SRFiinbalinvedae bé thelnaor phﬁdllmguqabmgld:ﬁtor of
CAM% t(a@l lar?cfét&é-x%ﬂase of adrenocorticotropic hormone ("ACTH"), B-endorphin, and

20  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.

25 110:602-608, 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
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L.M, and WW Val e, Endocrinol ogy 113:657-662, 1983).
The receptor for CRF has now 1 WO 2006/ 044958
wERODAERSH5/ 037576 been cloned fromrat (Perrp@r/es2005/037576
al ., Endo 133(6):3058-3061, 1993), and human brain
beé@]@ﬁbd fedm - éPeﬂﬁWap Olfrila%)] ﬁ&ﬁ?’@gg ) 8d61,%993), a¥d Bﬁ’m% bram (Chen
al ., FEBS 335(1):1-5 his receptor” iIs a
et almwsgi@@(d9p89ﬂ7e8917 I¢ d’ﬁﬁﬂf I\étmcg deVERS nﬁ’ﬁﬁr)alﬂie, 1993n nThng receptor
. domapns.. A arlson of identity betmeen rat ~and
18 h"’ungﬁ %‘B‘&Beﬁ%‘g O\E,CO&“HHSQ}% denemegorans §Bsfingyomains. A
a [ e it 0
conponol BT HRR fr FHChort SEAnELS abl o Bighpblbree of
hom@k@b$@ﬂ%£ﬁn&wQQHMQwﬁmealnate many of the endocrine,
aut onom ¢, and behavi or al resgonses to stress, and

may be i HvaddEen faits Frle platsw@ph 8% dleoRfpdiettions dfedCTHeand POMC,
Clﬂzl 0519(? hevengec%vo%mate m ny of @1' I(%\élgcgm%qg b%?a Key éibehaworal

erne in communr cat
res Oﬂﬂsfeﬁ & stﬂ@sV@ﬁtB ma§seomvbNed @rﬂ@ﬁecﬁdtﬁ’épﬂl &%R?g%f AYseti®&”isorders.
Crofford et al., J. din. Invest. 25 2564,
ng@@r QBEoisskfg}leé@d a0 .be sdiew no@rra@rsmsfzm somup@8on between the
| ders, et a ti,des 5:77-
imiyn oo cqedas, BB anEBHERretiaf SvsfPips Ko et . 2 i
I8! YORS55956£Mm9vey se%aa{ysw Alf, Fcened 9394587524, md;mﬁiders et al.,
role in integratin he "body' s overall response 't
Regily Bepidey 5 Wdﬁ‘i n1958t2b atQ\@mlbeltﬁQﬁpmharsetot bey ohe of e pwaiah central

behavi or al. ol o a and. endocri ne
nerS LR Grs s B RlaeS CEER) TR BROSgig g body's overal
resp¥ReIEGtress 0 @ stressful environment. For exanple,
I ntracerebroventricular injection of CRF results in
behavi or AldrTEiEiBtirMi‘IM oof (GRFt cdireetly ato thdathraim 29i¢it8 3 behavioral,
istent activation. o

PhEF Y PRSI AECERF R B ER igpaic o toaqhose Pysgivigd figrsa mammal exposed
to £ {Bes3R enviBiMent. Sﬁ:b zﬁ‘ﬁﬂl@q t‘?z;ce} ?o%gmcular 1?Ject10n of CRF results

synpat hoadr enomedul ry pat Br own et
in Behdeioradl ot agipn (S00tQR &, all%ﬁ)re ZQﬁ 33 nradysersiftemertivation of the
rate and. bl ood pressure (Fisher et al., Endocrinol ogy

eleqtigenoephualogapg X\Ehlegs, et ﬁeréra% Ras- 3§88 daﬁ%hrqmtéwon of the
2
syn(nﬁitl? re%%m%h #I n%égc?ﬁx&%yggﬁ\gobzd&gr%&o 135 R?ng g§k2) an

astroi n

mcFaayesmuieart&aa a%&roodllﬂsszmre (BIshE 2 2B] Eﬁud@hnoiogpdw 2222, 1982), an
consunption (Levine et al., Neurop harnacology 22: 337,

iNCIEIERIN OXHEAR CPERIRSIN dBrown glesly dliferfstengrnp0:207, 1982), alteranon of
gas&%inrtésﬂﬁ%lha% UQQKWlﬁlam%let al. '% 3?{% tzz’%glGS’lS%Ai%N\} suppression of

conmprom’se (

foodhysis@mptiAb SLEIAL et b8 BewurdplilitmRioliRye22:837, nl%@% flification of
ests that CRF may be hypersecreted in ‘the brain in

sex@@lpg@@giqym&mhsemg}glr el ak.eWature 305:232, 1983), and immune function
compromise (Irwin 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.
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di sorders, and anorexia nervosa. (DeSouza, Ann.

Reports in Med. Chem 25:215-223, 1990). Accordingly,
wa@boosieabs dat a suggests that CRF receptor ant aponiUs1085/037576

may represent 30 novel antidepressant and/or

anxi ol yt Tae dirstgSRF hradepbdyanbegonisaf werei peptities @Beaagreﬁivier et al.,

of the neur&g chiatric disorders nanifest

U.pryRrsery ¥e-et.9 I@Rlpr eQaMdCW@6 /2@443@?),81984) \%hile these peptides
PCT/ US20
et TR0 RS e far dHfighiditan AREn G RE Y o ARLARAL 3sbonses to

CR"fFIo e@t@@i][ﬁl”r%eceﬁdﬂ Sftaghnisld suff&C FOALC ehe2 ddiaBaBawBRARS)of peptide

Wi I e these peptides established that CRF receptor
thegapeajeringliiding darkenfstabilty end hmitpth aralraebliggi cal

response eptide. CRF recept or antagoni sts
suf fer fi&eﬁot‘ﬂg%t?g ?ﬂ%g@kscogf EB‘E i fifyings"a” pyrazolo-[1,5a}-
py ﬁﬂﬁ-’cﬁﬁ'@%}é Ge '@&Iléﬁgﬂ NG bRCkoiRfwind Ghkdntd ¥n@nsliblished @fplications:

oral activity. ant agoni sts conpri si ng conpounds
woamsng9,a 54343 b24o [MQ%)BSIQJy WQP2A8868.c V9808847, JP2000038350,

eS8 dnSeocXipbo ruthe! Rubguta sueipden spiation W09s35298
o SRS o BT, pROERE r ERTe an,
apﬁlmahbﬂ: akA16h0 M5 852 8Broken f monenxadegegntbase inhibitors, in application

ication JP10101672 for adenosjne reinfo
WQS 333§ Thfor g15HTapeRideo) | APPEIHTETT ¢ 10%}(1%%2%‘5%44754 for fat
a I |
s BBt TSy 2Rd B0 sBphRn  WORRBIBERS, 8 hepaits C virus
refiieplidrCiahibaorsW02000044754 for fat accunul ation
inhibitors, and in applicatiaon W)2003101993 for
hepatiti Pue 0 rthe physplomeali yanifisanasi obrGRF1 gheydevelgpment of
blOl?glCEﬁHX C(t)lgg g% ﬁ?l’x(élg%\g%yeﬁz{s ng%n%‘igm?ﬁang%rRF 'f%%gt%?‘f)ﬁld?t%&hW and
whid0dre fch g ofGifragonespt e CRIMeceplonednhaingd ¥ d@d’hdblevguap hSuch CRF
are capabl e of antagoni zing the CRF receptor remains a
re@e@rrgmwng@mmays@e husefet iny élaeemeeﬁme@m%fg erdastigergychiatric and

neffBebieb Ml At Bha g e ReseBate R RURIF ppchel

stress-rglgiedg xﬂfl@ﬁft@ﬁ{dés hiveOsRA mMde téWardtichRving CRF regulation
significant st r| des have been nmade toward achi eving

thrOREh a@gmsmahom of tCERE) uefleplad aihtagenistas ihotc BmagRR ne@em be art for

nt agoni mains a n art
CHER D AT ST RRE PURRED,  adabort sisp 2 need for
phli@lcButcal Eyoﬁff)oﬁtleﬁﬁ@oﬁﬁ[mné)r&ﬁémtﬂe@éﬂtorc QH@Q@AxEt‘sOﬁé; well as
cont al ni ng such CRF receptor antagonists, as wel

meteddsadbiting ltatthegsd therdod tageeat, Her endmple, $tre@&qulate(brdlsorders The

exanpl e, stress-rel ated di sor Th
presentrmventlon fulgﬁs these needs, and provi dc? s other reelated advantages.

SUMMARY OF THE INVENTION
This invention is generally directed to CRF receptor antagonists, and more

specifically to CRF receptor antagonists having the following general structure (I):
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25 present invention fulfills these needs, and
provi des ot her rel ated advantages. SUVMARY OF THE

wo DMERH49EN Thi s invention is generally directePlCT/OSIORF037576
receptor antagonists, and nore specifically to CRF
receptor antagonists haviBg t foll owi ng genera
structure (1): 3 WD 2006/ 044953» PCT/ US2005/ 037576 R2~
IR 2b Het RI~-NCOY/ NRN (RQ nAHeIN Ar - (R7)0 and
phar maceutical |y acceptabNé sallts, esters, solvates,
stereoi sonmers and prodrugg thereof, wherein: Rl is
hydr ogen, al kyl, substit alkyl , hal oal kyl ,
substituted haloalké{ | kyl, substituted
al koxyal kyl, aryl al Ky
het erocycl eal kyl, or
R2a and R2b are independently hyat ogen, Cl-C6 al kyl,
substituted Cl1-C6 alkyl, Cl-Cs hat®al kyl, substituted

et hran Y st SR S Fpdity Brffoumes vt

al kyhsidlf onyl al kyl , am noal kyl , 0
nonoal kyl am noal kyl or dial kyl am noal kyl; or Rl
t oget her Ryiis hyddogemi alkydgeubstittach alikil, i aldaskyht substietedamadoalkyl,

oIk RS ar & T ARG AN kA S ABARY, RetétbcSelealy, or
subBELRIMREbdRIchIkYY; 15 or R2a and R2b together with the
carbon atomto which they are attached form a ring of

3- 7 menbRgsarspReoa@l ingempodéraiynhydyogdnt, K,rCq hlkyl, i supstit@ted C;-Cq
-S- - o
alkyl, Cl-oég ha%a?ltg))l, substituted C;-C¢ haloalkyl, arylalkyl, substituted arylalkyl, C,-Cs

alkoxyalkyl, substituted C;-Cs alkoxyalkyl, alkylsulfonylalkyl,  aminoalkyl,
monoalkylaminoalkyl or dialkylaminoalkyl;

or

R, together with the nitrogen to which it is attached and either Ry, or Ry
together with the carbon to which Ry, and Ry, are attached form a 4-7 membered
heterocyclic ring;

~or

Rz, and Ry, together with the carbon atom to which they are attached form
a ring of 3-7 members optionally containing within the ring -O-, -S- or -N(R3)-;

R; is alkyl, substituted alkyl, arylalkyl, substituted arylalkyl, acyl,
-C(O)ORs, -C(O)NRgR 10, or S(O)2R 113

Y at each occurrence is independently a direct bond or -C(R4,Rap)m-;

mis1lor?2;

R4 and Ry, are independently hydrogen, C;-Cg alkyl, substituted C;-Cg
alkyl, arylalkyl, substituted arylalkyl, C,-C¢ alkoxyalkyl, substituted C;-C¢ alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalkyl or dialkylaminoalkyl;

or

R4a and Ry, together with the carbon atom to which they are attached form
a ring of 3-7 members optionally containing within the ring -O-, -S- or -N(R3)-;

4
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R3 is al kyl, substituted al kyl, arylal kyl, substituted

arylal kyl, acyl, -C(OOR8, -C(ONRORLOIi or S(O 2R11;
wQ@0o¥oaseach occurrence i s independently a direnushona7s7e

or -C(R4aR4b)m mis 1 or 2; R4a and Rob are

i ndependggtily hydrogen, Cl-C6 al kyl, substituted Cl-C6

al kyl, arylal kyl,, substituted aryl al kyl, Cl1-C6

al koxyal kyl , suljstituted Cl-C6 al koxyal kyl

al kyl sul fonyl al kyl, am noai kyl , monoal oy angnoal kyl or

di al kyl anmi noaNkylN 25 oN, R®Rrand R4bN oggrhe? with the
e atgrache rm a ring of

carbon atom_to ch

3-7 menbers tionally gontaining wilhin the ring -0-,

-S- or -N(R3)-;%-4 WD 2006+ 044958 PCT/ US2005/ 037576

Het is RS NRSEIiORS M M M /1 OOor NRS s

hydr ogenRs isdiydgern, ialoges, Gi-Ryalkyls suhstifutast @dCoalkip Ci-Co alkoxy,

al kyl , C1- al koxy, .substitut.e 1-.C6 al koxy, am no,
S“béqltpéi/ﬂd&ﬁ'é@gg?xyd?%"ﬁwi%raﬂwo g ‘ii%ﬁl(g AMA%h occurrence is

i ndependgn Qgehce §sli ogeb €1 i Wlied or substituted

Cl- C6 al E?/Itdé é/ar?nﬁjlsc an F%t%@%pefabgmyol% %':1\0Iefljsdiévelf%gd Ar
C,-Cgalkgenyl or pyridyl; R7 at each occurrence is

I ndependent |y hal ogen, al kyl, substituted al kyl, CI1-

10 C6 al k&3P NEges W&r&w&w@ al koxy, -NRIRI1O0,

~al kyl sul hijt uted al kyl sul fonyl; o is an
i nt eger %’?%}Sggcfﬁg’?ﬁugi’ve; and each of R38, R9, R10

and RL11 Rsatheadh ogamen@lis@idepbikdently dalogen, tatktybosubstitged alkyl, Cy-
al kyl, arylalkyl, substituted aryl al kyl, Cl-. .

Co alkineHPIEIHED CuistTheny e HoR oo R IRy ol systoted alkylsulfony:
al kyl sul f,ony| 1‘%}&{%% fro@?-@%“ﬁ}oe; afgpnoal kyl ami noal kyl or

=

di al kyl ani noa
each of Rg, Ro, Ryg and Ry is hydrogen, C;-Cs alkyl, substituted C;-Csg

alkyl, arylalkyl, substituted arylalkyl, C,-Cs alkoxyalkyl, substituted C,-Cq alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalkyl or dialkylaminoalkyl.

These and other aspects of the invention will be apparent upon reference to
the following detailed description. To this end, various references are set forth herein
which describe in more detail certain procedures, compounds and/or compositions, and are

hereby incorporated by reference in their entirety.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 shows X-Ray powder diffraction data obtained for polymorph Form 1 of [3-(4-
Methoxy-2-methyl-phenyl)—2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7—yl]-[(S)-1-(3-
methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine as described before. Form 1 is characterised
by having an XRPD pattern with signals substantially as listed in Table 1.

Figure 2 shows the Raman spectrum of polymorph Form 1 of [3-(4-
Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo{!1 ,5-a]pyrimidin-7-yl}-{(S)-1-(3-
methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine.
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These and ot her aspects of the invention will be

apparent upon reference to the follow ng detailed
walemeni4ss on. To this end, various references BPABUSEDS/037576

forth herein which describe in nore detail certain

pr ocedur - I ;a@g r

her eby i ﬁ?g{%@?ﬁ%ﬂ%&ﬁ%@@@e&%@ﬁ%?g qakog{ﬁ?etr nt i r@tt&m&o&ram of
polsRiogFh DEG&RI RTI 6N BR(4MEetHok (dRREhi-pheng])12, S-diveh ¥-ayzolo[ 1,5-

powder diffraction data obtained for polynorph Form1
a]gyﬂrrygn(hyl]-[(S)—l-(3-methyl-[1,2,4]oxad1azol—5-y])-propyl]-amme.

Lo PR bR o ARHAATLOLRCL ror ptymor
Foff t2hy [—gL@,Medmbmdh@mywp}ﬁpyll))z-,Slﬂmﬂafﬂljlﬂmzam[a,s-a]pynmidmﬂ-yl]-

described before. Form1l is characterised by having .
[(Sard -(RRrevh plelilt 24 Jox sdiazel St yd hptopy by nearas | des¢rybedsbéfpret edform 1 is

ch%gqt%;ﬁsg%i EH :l’lgg%%ag i)%#ﬁ?g%t{ej{n‘ Wit stl g‘ngls%%gsqgntlsarfl(}elca% listed ?Ig Table 1.
Met hoxy - iRt BY khdie e Radar - bRl Yor PM e8P Form 2 of [3-(4-
1,5-a]lpyrimdin-7-yl]-[(S)-1-(3- nethyl -

Methaxy4d-omethyi-phaiyd 52§ 1dimpthypyyhzaof Iifealpsringlie 0op]-083958-

PCT/ US2005/ 037576 Fi e 3 shows a Differenti al
m %ﬁh?ﬁi""@&ia&?‘r%—ﬁpwoﬁﬁs ™her nogr am of pol ynor ph

Form 1 Ofioure 6 sh Differential ing Calorimetry (DSC) thermogram of
[ 3-(4- Met gi%/f?r%? ﬁyll-grﬁgﬁils)c?%?lgg& met h%/fy-(pyra)zolrgf am

polymorpt] p¥oimm @i nef7- {3-{4-MeBiox y-R-hathykplienlyb)f2,5-dimethyl-pyrazolo[1,5-

1,2, 4] oxadi azol -5-yl)-propyl ]-am ne. Figure 4 shows
alpxnma?nﬂomr&s>dr€3rma@yl-Elnl%e&adla%ﬁlzﬁ-%ar%}l-%@wmr ph

5 Form 2 of

[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di net hyl - pyrazol o[ 1
DETATAEDYDESCRIFFION OF-THE INVENTION

[(S)-1-(3-nethyl-[1, 2, 4] oxadi azol -5-yl ) -propyl]-am ne

as descr TBedPB¥Mbrigventiopnisy dirgcted hgengialy fos égmpgunds useful as

co e PR P 06D Mo | BB RS R LR, e e

rec@ptoP M txgoRi o taisTh ven@ibn have(the following structure (I):
t hoxy- 2- net hyl - phenyl ) - &b 5- djp et hyl - pyrazol of

1,5-a] pyrinidin-7-yl]-[(S)4-£3"100et hyl - [
1, 2, 4] oxadi azol - 5-yl ) - prip ¥he.” Figure 6 shows a
Differential Scanning Calarinetry (DSC) thernogram of
pol ynmor ph Form 2 of
[ 3- (4- Met hoxy- 2- net hyl -
,5- a] pyri mdin-7-ylg,
1, 2, 4] oxadi azol -5-yl)-p ne. DETAI LED
DESCRI PTI ON OF THE | NVE 15\The present invention
is directed generally to conpoundr\# eful as
corticotropin-releasing factor (CR ;i?recept or

an@ﬂﬁﬁﬂl@&iuﬁt:ﬁly dc@eﬁfal;lle sRts, 8RO AoNBRYs; sttB6isGiRErs and prodrugs thereof,

wherein:

n N 5-di met hyl - pyrazol o[ 1
) - N)’ZS\ tlﬁyl-[y byraz [

R, is hydrogen, alkyl, sﬁbstituted alkyl, haloalkyl, substituted haloalkyl,
alkoxyalkyl, substituted alkoxyalkyl, arylalkyl, substituted arylalkyl, heterocyclealkyl, or
substituted heterocyclealkyl;

Rz, and Ry, are independently hydrogen, C;-C¢ alkyl, substituted C;-Cg
alkyl, C;-Cs haloalkyl, substituted C-Cs haloalkyl, arylalkyl, substituted arylalkyl, C;-C¢



receptor antagoni sts of this invention have the

follow ng structure (I): Rzq" %ab Het N ""COY 11-11
wodde/0§48 n \ N Ar  and pharmaceutical | y acceptEDE®05/037576

salts, esters, solvates st ereoi somers and prodrugs

alkdxguikef,, sdbstioded ei O;-ARL 'ﬁ(&&@kggenall@lslﬁlfbn%/lalk 1, aminoalkyl,
substituted al kyl, hal oal kyl stitutfed h
m%%ﬂ%“ﬁwlkylwb%ﬁlkﬂ@mma&lykoxyaI kyl, arylal kyl,
substi t ut ed aryl al kyl , heterocycl eal kyI or
substitut®d heter ocycl eal kyl; R2a and R2b are

i ndependegt tbgethé’xd\ﬁfﬁﬂ@ﬁb m@])g Mﬂﬂ:h’lt %%t%&lﬁéduér\%delfﬁ%r S, or Ry
25 al kyl, C1-C6 hal oal kyl, stltute

5 togﬁé\lhﬁt!iakalthe araytal kylwhldu&x |ahd|tléﬂ ae ydtathed forfilaCh-7 membered
P6/ 044958 PCT/ US2005/ 037576 al koxyal kyl ,
he&?ﬂ%?? 'tUt®d c1- 06 al koxyal kyl, al kyl sul f onyi al kyl
am noal ky,, nonoal kyl am noal kyI or dial kyl am noal kyl ;-
or Rl together with the nitrogen to which it is
at t ached Rapdn@&Rijtepeth&aviol tHdarbon dterg @b Relichwhe athRtached form
carbgon to which R2a and R2b are attached forma 4-7
%‘Pg F cEembersapsiepally Q?“F%“H@g wathin the singn@-.REbot MY Bt her

0 W e gesiEal A, 5 R, IR . o

-CO)YuRs; GE(O)NByR f or NOXR 115 10 R3 is al kyl, substituted
al kyl, arylal kyl, substituted arylal kyl, acyl,
- C(O) OR8,Y 2tepdh NRYREBCE is indspeyderily a direetboad oh-C(RaaRap);
occurren 1sl |2ndependent ly a direct bond or
-C(R4aR4b)m; " s 1 or 2;
Ru, and Ryp are independently hydrogen, C;-Cg alkyl, substituted C;-Cg

15 alkyl, arylalkyl, substituted arylalkyl, C{-Cs alkoxyalkyl, substituted C;-Cs alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalky! or dialkylaminoalkyl;
or '
Rua and Ryy, together with the carbon atom to which they are attached form
a ring of 3-7 members optionally containing within the ring -O-, -S- or -N(R3)-;

20 Het is

R

N s R, s 5
N\ /N N \7/ N\ / R
LA e

Rs is hydrogen, halogen, C;-C alkyl, substituted C;-Cg alkyl, C,-Cs alkoxy,
substituted C;-Cg alkoxy, amino, alkylamino or dialkylamino;
R¢ at each occurrence is independently halogen, C,-Cs alkyl or substituted
25 C;-Ce alkyl;
n is an integer from 0-3 inclusive;
Ar is phenyl or pyridyl;
R7 at each occurrence is independently halogen, alkyl, substituted alkyl, C;-

Cs alkoxy, substituted C,;-Cg alkoxy, -NRgR;q, alkylsulfonyl or substituted alkylsulfonyl;
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Rda and R4b are independently hydrogen, Cl-C6 al kyl,

substituted C1-C6 15 al kyl, arylal kyl, substituted
waeobakdoys , Cl- C6 al koxyal kyl, substituted Cl-#B1/US2005/037576

al koxyal kyl, al kyl sul fonyl al kyl, am noal kyl ,

nonoal kybmrpgl@gglﬁyfm&ro gllrglhggweag“]oal kyl; or R4a and

Rob together wth the carbon atomto whi ch they are

at t achededabr off Rg, R¢ Ryioafd R { ischylergsn,00t-Coradityll ysubstituted C;-Cq

aikgL BTk Aubpeiied etk -G ke gk, eI G1-Co alkoxyalkyl,

g rBRR R R ARSIy, o SRud o R UBMRa IR
al kyl am no or dial kyl am no; R6 at each occurrence is

I ndependent Ia/ hal ogen, Cl1-C6 al (Igﬁl or substituted 25 _
Cl- C6 al I&)@ RF |r%ceawr|antaég@ﬁt8qu soingentipn| hpye wiility gver a -wide

n Y each occurre ce i S
raref 8o B, i, Sho B B€ DB W eEh SSrdepy ofptisorders or
11111@556@' krﬁmdmgs @ﬁ%lrbmfe@ddlgérd@@ a'%@%)’memﬁlﬁgﬁﬂe%de adrmmstermg an
al ky | sul fon or substituted al kyl sul fonyl; 7 WD
effg@tys/aom%@ty PERFUSXPOB/DEEETISt ofothissingentiont prgﬁqrabﬂv omthe form of
: each of R
2 MHPAGEICH el Slibn R Y sihsubth i dedoTeR  AKAIrEly, in another
emBbdihhK Yharfateatiédl Wolfbostiyha atey hbsclgaedcéorﬁblhﬁu?yéﬂel%} more CRF
substituted Cl-C6 al koxyal kyl, al kyl sul fonylal kyl,
recapphaethggrlists b Hoalrvphizon moednidyihatiom withlakphlaemaceotadakly| acceptable
5 The C%glb‘receptor ant agoni sts of this invention have
carfler d/Qr YERt 2 wi de  range of therapeutic
applications, and nay be used to treat a variety of
di sorders or illnesses, including stress-rel ated
di sor der 8s uSutliereret the dsoveneimsde va th fiollewarg mepnarg:
ef fective anount of a CRF receptor antagonist of this
i nvention, preferably in the form of

“Alkyl” means a straight chain or branched, noncyclic or cyclic,

unsaturated or saturated aliphatic hydrocarbon containing from 1 to 10 carbon atoms,
while the terms “lower alkyl” and “C;-Cs alkyl” have the same meaning as alkyl but
contain 1 to 6 carbon atoms. Representative saturated straight chain alkyls include methyl,
ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, and the like; while saturated branched alkyls
include 1sopropyl, sec-butyl, isobutyl, tert-butyl, isopentyl, and the like. Representative
saturated cyclic alkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -CH,-
cyclopropyl, -CH,-cyclobutyl, -CHy-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,” include di- and poly-homocyclic rings such
as decalin and adamantyl. Unsaturated alkylsv 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
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10 a pharmaceutical conposition, to a manmal in need
thereof. Accordingly, in another enbodi nent,
w@basoeostit i cal conpositions are di scl osed cone@i/nsI9g5/037576
one or nore CRF receptor antagonists of this
brahdhé@Nilk @iy1é Ancloddabaylcovl, Wrégyngl, phautyage -batghyly 1-pentynyl, 2-
acceptable carrier and/or diluent. 15 As used herein,
pentynel.ahmedyt-é batynihaed thedikeol | ovm ng meani ng: "Al kyl "
means a ‘S,%W?;xgzérgfagglr@mg%c arb Ql? mpﬁgﬁg%f‘hl ds‘i)hgﬁyl or naphthyl.

cyclic, RIIN-14

hydr ocar 9981 4Rt &h&dndJarl Byl 1ha5vﬁm 1@ cakbone adlioytshydrogen atom
while the terns "l ower alkyl" a "Cl-C6 al kyl" have

reptabed withmnmegnneigtyasuchl dsyeniylt(i. 20 -CHnplanyD1 -Gld2-6l- ©arbmphthyD),
ons. Re entativ turate tr.ai ght chain al kyls
'(C%EPWFW&@?WC"%H@?(SE Eﬂz'oaﬂ’g‘ltg h]?ebut yl, n-pent yIy
n- hexyl , «gQghoh HeEI?S ar}’\ﬁ}‘ohﬁné RAbMIR %@@ rbfg&ffcﬂmg 18lksthsers and

i ncl ude i sopropy sec-butyl, isobu tert-butyl,
haviiispelaasy lone :hatrdrd:atmn lselketed Repr sisropemtoxygen awifar,ed containing

at @%%:IIOC gértgtlogb;}&?%ﬁde Ct¥10| %o r%/ll,le )6%‘:6' ObUt%tems Representative
heter@é‘%' %yﬁll R@Ht y%l | are T Ychlﬁﬁﬁﬂt %by  fdeb2- %&?ﬂo‘ﬁnﬁ?ﬁw » thiophenyl,

5 unsaturated cyclic alkyls

berizotHiophenydy ¢ lpgpehi.eniddobmd syidolybx e againdodyid tpbledyh k guinolinyl,
Cyclic alkyls, also referred

isoggiRglnyl, 9x3eplybdsagiazohvl dbEBPYAR Sy W‘ﬁ@@‘@ubﬁ?mﬁ@m‘y‘

| thl%% ﬁl Ibg%%ﬂ@l flg rml%t%ta‘zolngﬁgfg%%ﬁ b lymﬁlémﬁonﬁﬁhﬂnﬁt triazinyl,

& or tri ween ad] acent
cinf@IiBe phatiadammny / @ﬁl&fzbﬁﬁiyltaﬁd agadismzolyl kenyl " or
‘al kynyl ", respectively). Representative strai gﬂl
chai n andetﬁmesH@lsylanmwa@ 2l haviae o Iepptetnyp alkyl hydrogen atom

rep? @ﬁ/tttgxr%l}eteraarg ?1%( XéhsaszC?ﬁ )ﬂ?fpi%ﬁlrg u' @9P ‘ﬁ&}éhﬁ&‘i}‘l&d and the like.

2- et hy| “Getefey €187y kalso’zre:ﬁerﬁﬁdnfbtﬁé)‘ém 2s bUthet’&ydc,ycbmmg' heneans a 5-
i ke; -while representative strai 8ht chain and 8 WD
to zmwmnmmhuszobapom?@mbe@ mbwa@ll%lhﬁwygle ring which 1s

eltlfrr]gsléﬁg%e}ﬁ F&tsgturaé%ciqul r%)zx re}gil Hzm uﬁY: 1¥t]z:1 Fl}?ffo%l gy Ll heteroatoms
mdels)‘éﬁﬁientl PEdbcredBRRS nﬁﬂ)g@t’i Ocm?y‘gbﬁ? aR@Ts0mGy thd GvHERdi R tte ﬁuﬁigen and
phenyl or naphthyl.” "Arylal kyl" neans an al kyl

sulhﬂvhmqoamlﬂsemay teneptidnially dxy@z%@e&mdaMmltrgg%bﬁS@@@m may be

b
opt1 y%ﬂ@%ﬁ éednpnéﬁ'g}/rtglblc)&?lc %%gg%ﬂrvﬁ&;p ny of Wﬁ%ﬂetﬁryfycles are
fuse %béﬁgy{ﬁh%‘; GEl pOgRYED n@ﬂ%h%h@\e{e'r&%cle rings. The heterocycle

t eroar ans an afomatic heterocycle ring of 5-
malytelditachniben anp heterdatoni ngcabon emst. Holerdegtles owiuginheteroaryls as
de filgef:l,qlte é:{q?(g n];"lth%rsn 1rr]1I zttdrd?tgoennfo gxxya%grplan nﬂet%ruclaiylfsr list%(ril %bove, 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.
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at least 1 carbon atom including both nono- and

bicyclic ring systens. Representative 10 heteroaryls
w0 nimbaodesg but are not limted to) furyl, benzobar/ass037576

t hi ophenyl, benzot hi ophenyl, pyrrolyl, indolyl,

i soi ndol ¥ » I I

i soqui nol Fﬁgﬁ’?@oi}g%% fl aW)fl §g(§(ﬂ£z oﬁqwg%tgéeatr%g{)&eagglallywdmgen atom
rephaced 2athyh halogerd anch wd CHa@h I'EHCHa@OZIly ICH,Fi @Fgzalythe like. “C,-Cg

benzot hi azol yl, isothiazoly yrlda2|nl

halgghiylrihas stanﬁﬁaﬂitwp|as Bgalkripit congpbl tigarbon atoms.
pht hal az ITﬂ?gﬁ?g élﬂ)@ﬁl%ltédnyels l?ﬁgg l]%%lrg&% Y¥hat a]tqe:%st one hydrogen

"Het eroary means an vin |‘'eas
atodd oyl aty F Otgél’lgraﬁlﬁﬁmeicﬁbéca%dalw (E%_Salk?lﬁ @ﬂl&ﬁiryWalkoxyalkyl aryl,
noi et rimdinyl, and

such as - €r|d|nl
arylilsyl} %Rtéroaryimt@rp@wiﬂi 5 hf(tarlogmclv: @féﬁﬁe&ﬂ’ﬂéalhﬁlﬁ &% replaced with a

sut%:?gﬁt e{/Of_ leecgs:e (g}ganz Qo s G.Oé d g\lwnbl(i)[d?%gen atoms are replaced.

“ShtiBleARY Wihid th’é%oﬂ‘ék@@f t'hﬁs mﬁ‘érﬁﬂ'&ﬁ inctadeMa6 L4, hydroxy, cyano, nitro,
unsaturated or aromatic, and which contains from'l %,

amzlndneadled@mmondlalm@ammdep&ryﬂewbbtymél aék}.’leleOP(Emhloalkyl haloalkyl,

N T AN Y\ 7

arylid] ¥ln'h5t%ﬁﬁ?ﬁ E‘@ésﬁﬁﬁéﬁ H%f&yylbﬁetex%%ylﬂﬁﬁ sﬁ(bs@iﬂﬁé&'ﬂbtéﬁﬁrylalkyl
including bicyclic rings in the ab

hethescgeloc ysubggutad e hefermgdlet oheaelbeyci@lﬂexl,r i stmgstaatevbe Ihleteazcyclealkyl
-N{%é%@@kgfﬁq-&?ﬁﬂa&ﬁﬁé?%»ﬂihiéW?(%ﬂiﬁﬂ%ﬁ%&éﬁigm G, COR,

-CERHbRY, a Nﬁtﬁ{ OCm@é)NRCMdesPPt eBRAT Y= 9§R25 -S(=O)R,,

def’i néd a ove Thiis, in addition to the aromat |
-O8Ei@sRarS(ED)I0RS, &dlemhmRe andh Rt, elreothy cshms or diffepent raoti unmttependently
ut are not limte pyrrolidino .
hy‘éf?ﬁ‘?‘bI%”?Mlﬂmloallﬂlpé‘?t?sm”ﬁ‘iﬂ alky aﬂér §l£qsﬂg}1|ted ?ﬁ)’H a?llliyla}kg,‘§|spbstltuted
r ol L., ', ur.any, -
ary;fégit()? g@g&%lanyﬁéﬂ)s{hgl{lg% h hgfr%g&)ay@é h%ﬁ?dc@@l)églﬁ(w oft slubstltuted

hetEﬁi:ycabamyloprl i di nyl, tetrahydrothiophenyl,
tetrahydrot hi opyr anyl tetrahydropyri m di nyI
Helegemhperns tptspReleyd. braraq prAegiar ot hi opyr anyl 30 and

the Ii ke“Al]ﬁHg nﬁzgl\ésr lar(l:“ %fkyy pme@%ﬂg h2d ¢ Orov\glin ﬁrl? %\)l(lyggl grldge (e,

| east one 0gen-’a Feplace

-Ohatyey @&c}ﬁCJaserosms BSO-éihidt raphellikey| . “@nd, bllexh as the same
WD 2006/ 044958 PCT/ US2005/ 037576 " Hal oal kyl " nmeans an

defaikgn agallsony hepnigingtl t ézerbopratonad. kyl hydr ogen at om

repl aced.. hal ogen uc

Gbr orsigiBenamBfiRan G Ving feih GRS ftpgep plbm replaced
w1t§aﬁﬁ)g€ﬁfsh8h hd @fMuBfomdiRd:3ainiXhe iRyt contains 1 to 6

carbon atons. The term "substituted" as used herein

means t haflkaxydlkystmeane ampthybbaving at least one hydrogen atom replaced
with alkoxy, such as methoxymethyl and the like. “C;-C¢ alkoxyalkyl” has the same
definition as “alkoxyalkyl” where the alkoxy group has 1 to 6 carbon atoms.
“Thioalky]” means an alkyl moiety attached through a sulfur bridge (i.e.,
-S-alkyl) such as —S-methyl, -S-ethyl, and the like.
“Alkylamino” and “dialkylamino” mean one or two alkyl moieties attached
through a nitrogen bridge (i.e., -NHalkyl or —N(alkyl)(alkyl)) such as methylamino,

ethylamino, dimethylamino, diethylamino, and the like.

10
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5 atomon any of the groups described herein (e.g.,

al kyl, al koxy, al koxyal kyl, aryl, arylal kyl,
whedoenoasy | , heteroaryl al kyl, heterocycle or PCT/US2005/037576

het erocycl eal kyl) is replaced with a substituent. In

t he case. »S

atons ar eﬁ&g%&%ié@. MP&E{Sb rtj%p{}%nstu égt@l/\%e% h&lﬁptaggg%g%%gxhydmxyl
gradp. t hi s invention include hal ogen, hydroxy, cyano,

nitro, amno, alkylamno, dialkylamnno, alkyl,

subst i t uf'Menat ley|di caflra@l%yl)mpmybarqmsemﬁaq &gitiRy) | groyp substituted

w1g?1y dn;c;:?(%( %’tﬁlt g | Igla@ﬁyl(grxoﬁé%,gﬁkh flsh QI% aI lfgi%f X}t'ethgi ydmcfogrwlmethyl and

thehﬂgeer oaryl, substituted heteroaryl, heteroarylal kyl,

substltuted heteroarylalkyl heterocycle substltuted
het er ocy ¢ Adkyldaghamytadipd T eeprkgemts sublieyl subsithted with a -C(=O)alky!
het er ocycl eal kyl , -NRaRb, -NRaC(=0) Rb,

8rOURRAC( =0) NRaRb, - NRaC( O)ORb -NRaS2Rb, -ORa, -C(=O) Ra
- (=0 ORap ggartgn pFsNRaRn - 2 1'§R§§ttted ith a
-S(=O Ra, -9S(=0 Zgga 15 Osepo 2Ra, -S(=0 o ha
-CapOalkyl mugmiamcm@)aikyégmpe or differ ent and
i ndependen . hydr,0 aIk ., hal oal kyl ut ed
oyt i eiostof bt KoLy PedRieivitn g eriky o
aryl al kyk olHSt OBy a1 AR 8h 0Nl Gubstituted with
het er ocycl e alk$% o%ls stﬁ?ﬁt%d ﬁg%erocyclég ySlue with @
numebm@enkﬂnBan& f1 uor o, chloro bronp or iodo. 20
" Al koxy" means an aIkY ty attached through an
oxygen br{8Ye represgnts k>t})‘ F ") such as -0-nmethyl,
-0-ethyl, and the like. "Cl-C6 al koxy" has the sane
definition as al koxy but contains 1 to 6 carbon atons.
" Hal oal k@®xmbodimeatsofane alvisatioh prasenteg teteih asfor piposes of example
hydr ogen atom repl aced. wi th hal ogen, such as

ang ﬂ?tfﬂoa BYIDAES 96 kignitaken ¢ eone qrabodpmem Aff gy yERKem: Rygngyrepresent
| ky haV| I ro e
hy@r gﬁn kay uggtg d %ﬂ@ﬁ hg{%?or?'e ﬁlil’yl QS C}@'{ ﬁe hﬁﬁ)@h&? dalkoxyalkyl
subsérutéed aﬂdok?éwy’rﬂ leaikﬁaswshmt&aa@lamﬁf hBickdcQelediyl, or substituted
"al koxyal kyl " where the al koxy gro has 1 to 6 carbon
hetatqwelealksﬂhuﬂalsmpt‘esm@m@ mmungs wglsenyermona@%@ for example,

ough a s ri.dge k ch, as
the. B3yl Akt fiaPivnelOR! i Bgrogin Sy (IHARNEE Rujsmetty
struéimél &Yd)a%a@ R[T&mnan@xﬁetwo sﬁh&We (mi)etvh@fé R{ tigadeagyl, and
hrough a nitrogen bridde (i.e
suummmKHy)WbabﬁyhspwnhbwbayﬂméthyIan1no ethylan1no
dlnethylanlno di et hyl am no, and the N ke. 10 WO

2006/ 044958 RCTRILJSZOOS/ 037%27\6 Ray R R
/Het CYC< /Het
Y

72
(R6 n \ (RG n (R6 n
N A
A A A
\®,), \®y), \®y),
(IIa) ‘ (IIb) (IIc)

11
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"Hydr oxyal kyl " nmeans an al kyl substituted with at
| east one hydroxyl group. "Mono- or
walqoepedosal kyl ) met hyl " represents a net hyl gr oPQI/US2005/037576
substituted wth one or two cycl oal kyl groups, such
as cycl opropyl metghyl , . di cycl opropyl methyl, and 5 the
like. "A car bofiy 'izz;l’f)/le't' repyesduts an V| et
substi t e e=0al kyl\ grpup. -
" Al kyl carrenyl oxypl kyl™ represe
substituted wth-a
- O0C(=0) al kyl gQri0
al kyl substititled with/a -S-al kyl grobg \pho- or
di (al kyl ) am noal epresents an al kylM substituted
with a nono- or di(al gkwm no. "Acyl" repr e§em,bas
al kyl - C(=0) -. 1?11 odi ments of the i nve%%)on
presented herein are for purposes of exa e and not
for purposes of limtation. In one enbodi ment of this
invention, Rl may_ represen hydr ogen, al kyl _
substi t Blrt&rfw%w%g}eaw lythe @ygLIoNy Btzaean%zbarwd?pendenﬂy
Xyl gyl S ' _al alky, Ky et }
YR ALY s T R G M Gl RICEHBA bstiured. € C,
halsdlbyg} | anyladicdyl, hetbetitoedc|edhikyl,. dR0S, alkepyalisént abstteted C;-Cs
conPounds of this invention include, for exanple, 20
alkeyallyb| albvislprytalkids apmoplkyhmepnafkylaminpalk Hyerr dighyylaminoalkyl.
t (11 e K y I
Thiy Etibhele LOmplRoninis MufRdincludf e fiithling sfeure o)
whéte Ryl andaRgl, agt hydibgene ([Hukthgr wépeésenfalivé Lompounds wherein Ry is
yrid-2-yl-nethyl: R2+ R2b R2~ R2b R2gq\ R2b H _ Het
hydrpgendnclpe styacre/ by wihere(Rg inalk ReexgmphEgd brmethyA stirgtpee (Ilc)
whist118) il B! Lednpiifiga b B 70 B0AHEGRA) where Rou is alkoxyalkyl

exemplified by methoxymethyl, structure (Ille) where Ry, is alkylsulfonylalkyl

exemplified by methylsulfonylmethyl, and structure (IIIf) where R, is aminoalkyl

exemplified by aminomethyl.

|
CH, H C Het CH Het
Ay Ny 0 Riny” Qm{ By Ny
7 —~N o —N, o —N
(Rg Y N (Re), 7 N\ Rk 1 N
N N A N A
N N N
A Al
N Ry, \w®),
(IlTa) (I1Ib) (IIIc)

| b
l/z

r° "
C CH C
R Het R Het R Q( Het
Ny KY){ sy Ny, N\

ZZANEN 2 N 7N
(Rsr:é\? a%@ (Ro): )\?
. Ny N St "\ Sy
N7 N N

Ar,
N (R7)0 \(R7)0 \(R7)o

(111d) (Ille) : (I1If)

NH,

12
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Rz Rzb Rz R2b ,Het zHet Y) Y) (R6 (R6 A'(R7)O0
A (R)n (I1d) (Ile) In further enbodi nents of the

w0 moeni49s8), Rea and R2b are independently 5 hydr/ogm®ns/037576
Cl1-C6 al kyl, substituted Cl1-C6 al kyl, Cl-C6 hal oal kyl ,
substituted Cl1-C6 hal oal kyl, aryl al kyl, substituted
aryl al kyl, Cl1-C6 al koxyal kyl, substituted Cl-C6
al koxyal kiyfurthat kiybsdihieanydfah& ydvenadn, Hﬂaﬂogmhﬁr with the nitrogen to
nmonoal kyl am noal kyl or di al kyl am noal k

which p&lé%m@d.aoée@hﬁf&auﬁ@%zbéegqmﬂrsmw@ ﬁ@f){’eﬁ tq wmcn Rea #ER s are
attq;}:ﬁ%dr ?o\%lng 4i5:7( B]téﬁle rere?l h(eleré)cg) clic Vr\thereﬁerﬁz IaﬁQ(P& %tlﬁ% ?IVaeefks) the 7-

ogen. repres at| e "cofrpoun er ei

yrlrcsldmllw%%sml s%;])pyﬂmatnewd%esuﬁluuwnvmearsemBZJapxpaudm 1-yl-

al kyl exenplified by methyl, structure (I11c) where
pyrRedolils>-alpytimidipe. exenplified by benzyl, structure

(111d) where Rea_is al koxyal kyl °qo||fled by

met hoxynet hyl , cture (Il1e)

al kyl sul fonyl al f i fi et

nmet hyl sul f onyl methyl , "and structur- (Ilﬁ¥ﬁ where R2a

i s am noal kyl ihfied by am I o
RA\N G2 Het g} Het RL' m/NiN/
NON / NON (RS 6/ N N N 5 ~(R7)0
"(R7)n "(R7)n (1] 111b) (Il1c) soa NH2 R,' C
Het R CH Het R C Het N\&pN NY)~ i ~N/ ~~\<R7>,,

(IVa) (IVb)

In further embodiments of the invention, Ry, and Ry, together with the
carbon atom to which they are attached form a ring of 3-7 members exemplied by
cyclopropyl in the following structure (Va) and by ring "A" in the following structure (Vb)
wherein ring "A" optionally contains -O-, -S- or -N(R3)- and Rj is alkyl, substituted alkyl,
aryalkyl, substituted arylalkyl, acyl, -C(O)ORg3, -C(O)NRgR 19, or S(O)2R 1.

Rl\N ;; (Y(]‘let RI\N ; Y)m/Hel
/ N/N / N/N
R6)n4E|\/i\> (Rs)n‘Ek/‘\?
NS = N =~
N N
1|\r Ar
(R7)o (R7)o
(Va) (Vb)

In further embodiments of the invention, Y at each occurrence is
independently a direct bond or -C(R4yRap)m-, where m is 1-2 inclusive and Rq4, and Ry, are
independently hydrogen, C,-Cs alkyl, substituted C;-C¢ alkyl, arylalkyl, substituted
arylalkyl, C;-C¢ alkoxyalkyl, substituted C;-Cs alkoxyalkyl, alkylsulfonylalkyl,
aminoalkyl, monoalkylaminoalkyl or dialkylaminoalkyl. Thus, representative compounds
of this invention include for example the following structure (VIa) when Y is a direct bond

and structure (VIb) when Y is -C(R4,R4p) m- and m is 1.

13



,NIiNIiN / NNN(Ren (REn(RE NNN A A Ar

\(R7), \(R7TL \(R7)n (I11d) (Ille) (IlIf) 12 WO
wWQoD6H0W4H58 PCT/ US2005/ 037576 | n further enbpdi/mewds037576

of the invention, Rl together with the nitrogen to

which it is attaﬁpengnd ei ther Rea Qr Rgb t oget her

with the carbop toxhich R2a and R2b Ar *atg.ached

forma 4-7 ne t erocyclic r'hqg/ég l[ified in

structure (IVa) @s the 7- 5 R,

pyrrolidin-1-yl-pyazgl o[l 5-a]pyri & ding and in

structure ((y{6 D) 7-pi peridin Y azol of

1,5-a]pyrimdi ke, Het Fet Y~-m (‘% Ren  A<(R7)n
y, ) :

A (R7)0 (lva) (INb) IN of the
invention, R2a and ReB‘&ggether with the A&ngarbon
atomto which they are atfached forma ring 5 3-7
menbers exefR) ed by cyclopropyl in ¥ foll ow ng
structure (Va) and by ring "A" in the follow ng
structure (Vb) wherein ring "A" optionally contains
-0-, -5 InranoiNeR3nbodintenR3f ithe dhvedtion, SRIQSAndt R Lebgether with the
al kyl , arﬁalk |, substituted ayylalkyl, acyl, o

5 car_b@\n @WRY W @p@;mpqa(g’ach@fi foop 2irg Of 37 membets opgionally containing

wi&fn the Mﬁg %:I\I-SN%}I Nﬂi‘g-.p 'IMuls\! re%?eseArqtative compounds of this invention

include for example the following structure (VIIa) when Ry, and R4y, together with the

carbon atom to which they are attached form a cyclopropyl ring, and structure (VIIb) when
R4a and Ry, together with the carbon atom to which they are attached form ring "B"

10 wherein ring "B" optionally contains -O-, -S- or -N(R3)-.

R RZb Het
2\ ®  Het Ry
RI\N/(/\'A/ | R, \'\/ 6 .
=
Ros Ry A\
. Ny
AI\(R7)0 A\(R7)ﬂ
(VIIa) (VIIb)

In another embodiment of the invention, Het is one of three oxadiazoles
15 exemplified in the following structures (VIIIa)-(VIIIc) wherein RS is hydrogen, halogen,
Ci-Cs alkyl, substituted C;-C¢ alkyl, C;-Cg alkoxy, substituted C;-C¢ alkoxy, amino,

alkylamino or dialkylamino.
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(R7)0 (R7)0 15 (Vva) (Vb) In further enbodi nents of the
invention, Y at each occurrence is independently a
waleaeoi49b0ond or - C(R4aR4b),,,-, where mis 1-2PCT/US2005/037576
i nclusive and Rda and R4b are independently hydrogen,
Cl-C6 al kyl, sUlystituted C1l-C6 al kyl, arylal kyl,
substituted 20(aryl al kyl, Cl1-C6 al koxyal kyl
subst Rt ut exq 6 al koxya:l ISTE:N

am @o\?\% vogoal kyl anj, noa%y
Thus epresentati ve co Ne(37

( R6) n(RGARACS( A ROk~"(R AK
anot her enbod®pent of the inventigmp, R4a and R4b

t oge with the 5 car omto which t are
atta\ﬁe )form a ring of (gﬁf;[bfnanbers opti onz&ﬁ;c)
containing within the ring -0-, -S- or -N(R3)-. Thus,

representative conmpounds of this invention include
for exanPl enper reambadigeni of rtb@th@t(OVl IRy ahheachRdecurrence is

h aphon ato ch t
ncBBEhR, OO A GNP BRI Lol et nis o
mc(d\sﬂvleb) Thine reprodeataaing JdpotiRGE bh s %HﬁtleQnéHﬁH@?& glf¥Ble the
to which they are attached formring "B" 10 wherein

folloping structypnsi Gk I'y I¥bhtveienein- Bs lndﬁlendﬂmﬂ-)'l\l(o%)pies IRprosmble
comhfhatidfe of ngtl&ﬁb %8d glof Fi1e pyrazolo [1,5a)-pyrimidines core:

70

Rz\ R, \ R,, R,
NP Rlv<m{“e‘ Rl\/‘<w{”e‘
R6
I o i
R,), R,), R,
(IXa) (IXb) (IXc)

Ar Ar

Ar

Ry, (Ry)
(IXe) (IX1)

(R7)0
(IXh)

In another embodiment of the invention, Ar is phenyl or pyridyl, Ry at each
occurrence is independently halogen, C,-C,q alkyl, substituted C,-C,q alkyl, C,-Cg alkoxy,
substituted C;-Cq alkoxy, -NRoR o, alkylsulfonyl or substituted alkylsulfonyl, and o is 0-3
inclusive. Thus, representative compounds of the invention include for example the

following structure (Xa) when Ar is phenyl and structure (Xb) when Ar is pyridyl.
15
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i~B (R6 n (R6 R7). AX--~,(R7)n (Vlla) (MIb) 1In
anot her enbodi nent of the invention, Het is one of

wo booes4z8di azol es 15 exenplified in the foll orETNYS2005/037576
structures (Mlla)-(Villc) wherein R5 is hydrogen,
hal ogen, C1-Cg al kyl, substituted Cl-C6 al kyl, Cl-C6
al koxy, substité{eg™®Cl-C6 al koxy, aRunoRx al kyI am no
or dial kyl amirpo. X4 MOHP006/ 04495 :Rc‘/ré@sg/aal 037576
5R2NR2bR2ab~“5R2aR2bRI "
ry RNm (R6)" )
(R7)0 (M lla
of the inPemti
i ndependent |y
substituted Cl1-
Thus, representati ve
i ncl ude for exanpl e th e L P R(
| Xh) wherein R6 i ndependent |y occupies all posg‘i bl e
conbi nati ons dXapositions 2, 5 and &Wf the
pyrazol o-[ 1, 5a] - pyri m dines core: Rz~ Rzb Rz:" Rzb Rz~
Rzb Rz Rzn R~~Y-~Het Rl~Het Rl ye Het Rl~~ y)/Het ye
\ R6 R6 Cbinppiinds of the present invention include:

[1-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-propyl}-[3-(4- methoxy -2-methyl-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. 11-1);

[1-(3-Isopropyl-[1,2,4]oxadiazol-5-yl)-propyl]-[3-(4-methoxy-2-methyl-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. 11-2);

- [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-

yl}-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-2-phenyl-ethyl]-amine (Ex. 11-3);

[1-(3-Isopropyl-[1,2,4]oxadiazol-5-yl)-propyl]-[3-(4-methoxy-2-methyl-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. .1 1-4);

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl}-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-butyl]-amine (Ex. 11-5);

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-amine (Ex. 11-6);

(3-Cyclopropyl-[1,2,4]oxadiazol-5-ylmethyl)-[3-(4-methox y-2-methyl-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a}pyrimidin-7-yl]-amine (Ex. 11-7);

(3-Isopropyl-[1,2,4]oxadiazol-5-ylmethyl)-[3-(4-methoxy-2-methyl-
phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. 11-3);

 [2-(3-Cyclopropy!-[1,2,4]oxadiazol-5-yl)-(R)-1-methyl-ethyl]-[3-(4-

methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. 11-
9);

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[(R)-1-methyl-2-(3-methyl-[1,2,4]Joxadiazol-5-yl)-ethyl]-amine (Ex. 11-10);

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a}pyrimidin-7-
yl]-[1-(3-trifluoromethyl-[ 1,2,4]oxadiazol-5-yl)-propyl]-amine (Ex. 11-11);
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R6 Ir 6 Ar (R7)0 (R7). (R7)0 (R7)0 10 (1Xa) (I Xb)

(IXc) (I Xd) Rz Rzb R2 Rzb Rz, Rzb Rz Rzb R -Xy~Het R1
woledooPudogs-Het RHet 6 / :$-R6 R6 Ir Ir R6 |r RBCHIS2005/037576

(R7)0 (R7)0 (R?)O (R7)o (I1Xe) (IXf) (I1Xg) (1xh) 15 In

anot her frith I

pyri dyl , [Rrg @}Bﬁ}q %céﬁ?#%ﬁ%@ ngy r@qﬁ;ﬁpdﬂﬂﬁw -mEthoxy-2-
mehn@l -plEEIy)-L3-dihéthall Ikythzol@mtssa]m ik Rfin mylpﬂ.l@lrm Byl 11-C): C6

al koxy, substituted Cl - NROR1

al kyl sul E%wyMemostt}@@ﬁhvhpl@ma% rignﬁthﬂrgmraméﬂ{a Seplpyimidin-7-

e T ATonsd St > S DR VEREAE Fiaf AR ME T r uct ur e
(Xa) whep- ?tEﬂI@l hpmwxa@iaibl (gry%a%ﬁﬁmm AMhafetidxyi2Smethyl-

pyri dyl . 06/044958 P 2 037576 R2a R2b
pheRyB- 25 dirRith @t pyeazolofl Srlpynimidin-7- yl]earm(n‘q’/(Ex H1-14%) n

(R6)n ~) & {3 n%lgm% 5m$,t§yl) phe(r%gfr% 5 g1met )fll gyrrlgzoli)o[‘f% aqpyrlmldm 7-

I nventi o

yl]l(ﬂ-pﬁ;)pr'Pb QEHXQ@MEO]LS]- );?Y%qin% Ek br-y$) - propyl ] -[3-(4

y- 2- et hyl - i met hyl'- pyrazol of
1, 5 a] py[’3| (rZIII-MIietII}OXy-)ZI-l}lethm prengEbR.,S- dlftnelbyl ;[yrazolo[l 5-alpyrimidin-7-

|-[ 1,2, 4] .
i g@f %@E@(W}, lp%l éf%?%la{% S(MI) AR PRIRDY ARk 11-16);
h I I
e |)oyr&| ?n%ﬂhgﬁglhl’h RUFAISAD () 1 mghyl-ethyl]-(3-(+-methoxy-2-

mefh§}- ﬁlfeﬂyﬁ)thﬁaémna?ydepﬁyiolqﬂh?q%dgymﬁ;din-dryibhﬂnme-(ﬁﬂ BizoTo[ 1
-a romadain -
1 2, 4%x8’dﬁﬁa’2weﬂ3¥19lln n024 Hﬁé‘}i’%%’@filﬁgﬁ yba?,ﬁ -diEmqthd-pyrazolo[ 1,5-

alpyaimtdin-7-yl]-[3-methyl-(R)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-butyl]-amine (Ex. 11-
18);
3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-7-[(S)-2-(3-methyl-
[1,2,4]oxadiazol-5-yl)-pyrrolidin-1-yl]-pyrazolo[1,5-a]pyrimidine (Ex. 11-19); -
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-7-yl]-
[1-(3-methyl-[1,2 4]Joxadiazol-5-yl)-propyl]-amine (Ex. 11-20);
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-ethyl]-amine (Ex. 11-21);
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-butyl]-amine (Ex. 11-22);
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[3-methyl-1-(3-methyl-[1,2,4]oxadiazo]—5-ylj—butyl]-amine (Ex. 11-23);
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
methyl-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-amine (Ex. 11-24);
Benzyl-[3-(6-dimethylamino-4-methyl-pyridin-3-yl)-2,5-dimethyl-
pyrazolo{1,5-a]pyrimidin-7-yl]-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-amine (Ex. 11-
25);
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine (Ex. 11-26);
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[ 1-(3-Isopropyl-[ 1,2, 4] oxadi

azol -5-yl)-propyl]-[ 3-(4-net hoxy- 2-net hyl -
WO b@aphdos®, 5- di rret hyl - pyrazol o[ 1, 5- a] pyri m di nP@¥/yk3oos037576

ine (Ex. 11-4)

[3-(4-Me th ! - 25 2 LB Sorhz Z O Oimidin-7-

o A PGB o A i
yl1d 1 Aneth@xa (- ﬁlzmlyi b1, ¥ W )oxaditaydl} 5- ﬂmeﬂ@l]éeﬁxmelﬁx 9P:1)15

[3-(4- thhox¥ - met hyl - phenyl ) - 2, 5- di net hy P yrazol o[ 1

, 5- a] pyr Benailh3 14 HWI]OJ(Q@Z mgth(y phe{nyl) -2,5- dlmethy -pyrazolo[1, 5-

a]p%fgrr@Lof(gi ?ZOltlrﬁ [Yb%&[%lgzoﬁg'ypmetfl)ﬁ} am}rile (@( 12-2);

, 2, 4] 0oX @Méltho';:( yo-Aeihly)-bheryB-1, 9-diméh o le@[tlfb}da idin-7-
hen gﬂS di rret pylryakz)oel g?l 5-a] Et rplgnyrdzln 7-yl ] yrfi\rrr;]1 "
y

yl]f[a@ q E)ﬂuom&l '@-vmetl@g [ Sedpxgsidzo]-5- ylmet -ethyl]-amine (EX. 12 3);

shenyl s - LG Seiebpy Eyr ki & Qf Lpey e femory-

2- rhétﬁyl A@ényli—b ﬁahmetl{ﬁp§3az@6?l SR BRhidin-7- )}/Il]]arr[uge E%x 12-4);

xadi azol nmet’hyl -

rre_t h_ogy P2- ffeishyﬂoPphbanyﬂl)oxzdlszodignﬁ) hyhetpylrfalzxi] 63-U-Bretiiopy-2-
ri in-7-vyl.]- ne - - .

ety P e PP Tt T Py DB i emye B K230 |

1, 5- S L -2 | z(4-

12, Z’H AR e S S e D S
mef®x{P-iiethlyb plyen® )i 5-dyrhetplepyradol & 1 5-ap yexniudph 7 pyt -ammoleo [(Ex.  12-

1,5-a]pyrimdin-7 yl']-[I-(3-trifluoronethyl-
6)1 2, 4] oxadi azol -5-yl)-propyl]-amne (Ex. 11-11); 16

WO 2006/ @gg?Pg}}{ fi)sz?%& &l§z70575 1)- s[)lr En}th%%th/@r[@p(ﬁl | mdthoxy-

1, 2, 4]ox drazo opr op

2- nmhily[ihephle-mﬂ amiéxlfyl@ymblwl S-QW}QIZIQHQIE7 yl] amine (Ex. 12-7);
yrimdin-7-y

[ 3- (4] &{%&Me@%t%?mghemy}) 225511ra¢tmmpzo¢%1&szgpﬁn¥udm 7-
yl]: ][(§ P}r@ﬁé{lj L a(go etgylﬁf ﬂéggk?cﬁogzrogg ﬂ éth#l] aml?eEg(Ex %_81 3) -

S [ 1-(3[3-&-Wethoxy-2-methyl- henyl) -2,5- dlmethyl pyrazolo[1,5-a]pyrimidin-7-

1, 2, 4] oxadi azol opr opyl 3- (4- net hoxy- 2- met
yl]’r{%(3 npﬁlﬁbgﬁ;{ll ﬂ,ﬁo&dmzqéﬁ@metbyk)@z@y -amine (Ex. 12-9);

1, 5-
150 8 ML okt MR ity et R Drped Ao
dlrﬂetﬁoyﬁf]-ﬂiéhylmﬁ amYetWIprfé’zom[pssﬂ]p)[nmldm 7- {1] -amine (Ex. 12-10);
oxadi azol - | met hyl ) -am ne (Ex 15);
[ 3- (4 Nefawb’é(&bzmn@phwphméh%IS)dame@yprmmigﬂl -‘py]pazand;[l -T-y1]-

3o Bl ik speanl e st TRH 11 16):
g_:z'z’( Z]' E;g%ltgfgflglthogyf I)nethelzl phenyl) 2 ,5- d1methyl ;])yrazolo[l ,3- a]PK rimidin-7-
yI13€D-1-(3-methyl-[1,2,4]oxadiazol-5- yl) butyl] amme (Ex 13-1);
' [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]lpyrimidin-7-
yl}-[2,2,2-trifluoro-(S)-1-(3-methyl-[1,2,4]Joxadiazol-5-ylmethyl)-ethyl]-amine (Ex. 13-2);
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[1-methyl-2-(3-trifluoromethyl-[1,2,4]oxadiazol-5-yl)-ethyl}-amine (Ex. 13-3);
[3-(2-Chloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-7-

yl1-[2,2,2-trifluoro-(S)-1-(3-methyl-[1,2,4]Joxadiazol-5-ylmethyl)-ethyl]-amine (Ex. 13-4);
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met hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ 1, 5-a] pyri m di n-7
-yl]-amne (Ex. 11-17);

\V¢2M$ﬁ4ﬁmmethylanino-4-nethy|-pyridin-3-y|)-2,E€ﬂUﬂnmhyn5m
| -pyrazolo[ 1,5

o

yl]:{(R))Zngn&hyIQt@;mYlqummh))l -[2,25H 6h adetzbly 5 -yP-ethyl}-amine (Ex. 13-5);
- net

% (1 2, 4] oi@aﬁﬁ @h%ﬁro 8- rwt)w)@yphe@vl)d% hrdimethyl-pyyrzeid |l gpalpyrimidin-7-
g B A L S vt s 150

1, 5- a] py[3-p AiDiméthbky-phenyl)-2,5-dimethyl- razolo[l 5- a]pynrmdm 7-y11-
R51 (3-methyl-[1, 2, 4]%£ad|azol 5-y { py -am ne g
[(Rp4l-mothyl- 2@3 tnfluoromethyl [1,2,4]oxadiazol-5-yl)- ethy]] amme (Ex. 1 7)

[3-(2, 4- H ﬁ%—ﬁx%t phen er)yl) 2§ cpmg% ngragglloﬁzé)a]%[)’ﬂmldm 7-ylJ-

1, 5-a] py
[2,%,%?5%1&%1;@)('1 -G Jme?thﬂil[qxza&hb%&&zo@sy}h}neﬁl&byétﬂylP-Hannfé (ERX13-8);

[ 3- (2, 4- D-(B4-humythokeiphienyd 22.5-dimethy hpyrapsioHzehplyrimidin-7-yl]-

2323 RS A Bt g1 2 Ahetia i yimethypsthyll-amine  Bx.

13b§ (2, 4- Di nmet hoxy- phenyl ) -2, 5-di nmet hyl - pyrazol o
1/5-a]lpyrimdin-7-yl]- 25
[ 3 mst hy[3 (4—Mhhmtywmethyl Bhetlybx2 flidanethyBpyrhdolbfutSyhpydmidin-7-

y1][[93>clz(34rnef%{ héf&;pxaﬁ@ﬁeﬂré -Yh-peoryl g IEpyiabol o |
1 5. ) XTI A s B ot S atprimiin 7

yl]EE(im)ZyJG Wﬁﬁ{dﬂm@ﬂ)ﬂla@m Sighdpropfl hymineyExdl#28- yl ) - 2, 5-
di met hyl pyrazol of pyrimdin

1,2, 4] oxédﬂé\ﬂ@how %Wéhﬂynhynﬁhﬁrﬁedlmyl%ﬂ S)szr(%methy[l
[ [iﬁg%]h%’%l n_ﬁf{;gﬁh Jﬁ'&g ﬁ%r%ﬁoq?ﬁl SRR RYE 850119-9),
1, 2, 4] oxgal{ ﬁ@ﬁlor@ilyrhéth@i gben}/r)azns aﬁnc{t@q py:l:ﬂzoi’(ﬁl ;5- aﬁﬁw’iﬂﬂdmﬂ-

2006/ 044958 PCT/ US2005/ 03 3- (4- Met hoxy- 2
YIIS)phé&hyiethyp [ 52 diovadiagol-pyb-pren Y armms(E} P di n- 7

LD ) ox BT BRmbToRY P15 dimebyl Ryrazelgl L alpyrimidin-7-yil-

- (2-BRIMoKY- ei@m-.ﬂ%ppm 210&6&1%1 _mﬁfémy)y %n&eQEmtshw pyr
azolo’[ I,5- a] -[

rimdin-7- hyl
1,2, 4] oxéﬁ:}i{hidl)mwwlﬁe[t(ﬁ)ﬂ X?a awtlné—[( Exl_]omﬁ;azg)} 541)-pyrrolidin-1-

o R AE Y DN e 2 S BB ]
[12 2, ( fs'r] OQ/X éf}lj g@?gjn;tﬁyl%ﬁhm Ayhoth Rtk n- )L s heth FRpy3dzolof 1,5-
a]pyridhidih Sk A (2T hBeyyethyl)-(Iretetingl-{ B2 HydxadiaBol¢ Sty hmettindeymine  (Ex.

15-3);
[3-(4-Ethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-(2-
methoxy-ethyl)-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-amine (Ex. 15-4);
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
(2-methoxy-ethyl)-[3-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine (Ex. 16-1);
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl}-[(R)-1-methyl-2-(5-methyl-[1,2,4]Joxadiazol-3-yl)-ethyl}-amine (Ex. 17-1);
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2- met hyl - phenyl ) - 2, 5- di net hyl - pyrazol of
1,5-a]lpyrimdin-7-yl]-amne (Ex. 12-4);

WO 20068449s0propyl - [ 1, 2,4] oxadi azol - 5-yl) - 1- net11US2005/037576
yl -ethyl]- [3-(4-nmethoxy-2- 10

ETEtShg; py&eﬁylg[)efh%,ﬁ'zd#@{ﬂk‘lp%ﬂen?éxﬁ ?E—H’%S)yl pyrazolo[1,5-alpyrimidin-7-

yl]H@)(Bes@yisdhgp[m)y]oxbdlazol -3- ylmethy]) propyl] -amine (Ex 17 2);
2, 4] oxadi azol - 5-y q%s 1- mat - et hyl ]
§

rret hoxy B-theMeih oxxzsﬁerﬁ y we@yar nmthqd;maez@ﬂ(&[lf aép.\a]rpldlﬂ

y”i{ﬂz’ St B g vethprer s A 21Nt o

[3- 4 Methox -2- methy] %)henlyl) -2,5-dimethyl- pyrazolo[l 5- a]pynrrndm -7-
2rrethy| phe yrazol o E] pyrimdin
X.

Y- @)yll-nethyl- QQS(HE(hyH[Z,ZA]oxadlazol 3 yl) -ethyl]- amme ( 17-4);

15 o] pyl T o7 Hethetingl ST b Rg S Al
b DR kOt R e o 1

v ;I’-| ]5 [a? p)(;é (rr‘:]'e;flﬁgy?g%d% 4& adi azo Xz Yr OEH |ll -
am ne ( pthyl- xh} @6?% %5%%{; Byr oorD,5dgyrdmidin-7-

yl]- églﬁelt"’ hﬁﬁ@ﬁj Ihgs¢ q}lrlﬁoﬂé'nﬁﬁ{amﬂ ) 4?(?)&9%%)1 -3 ?I’)(eghﬁ]' amme (Ex. 1 2)

oxy- phenyl) met hyl - pyrazo yrim
n- 7- yl ] - Bridaelethiexy- 211ﬁeth@b—phenyl) -2,5- dlmethyl pyrazo]o[l 5 a]pyrmndm -7-

yl]&(%%ﬂ% %]qxrr;raﬂgz(%mgqﬁ]?/mll 34]oxadlazol 3- ylmethy¥) ethyl] am[me (Ex. 19-1);
gl ( (Eg_ m;g% i;_aqz -efbR¥ 3hER - srnyl) S Aiheth ALRRY ol o #BL N

a]p&ﬁm(d%nNEjlh@@mﬂryIWI DMl]omheuacyll-S-yEnéihyd) ﬁﬁir’@)(lExp% agol of
1,5-a]lpyrimdin-7- 25y L rfi!SmSt 5
1,2, 4] ox%r&r‘r‘ NS og: %rl“)eﬂbﬂltp}}Pl})d Ao riimethyl-793-(4ymethyl-

[1 % g’]fg(gdlg ﬁ%eﬁm)@%}peﬁémﬂhﬁﬁ%g’%z&bﬁ 9 am:}‘/hpr}{hmg Yﬁ)@%l 23

yll1-[2, 232 MetHod 920méehypheh$h)Tes-Githethyl- lo[1,5- din-7-
1, 2, 4] oxﬁadﬁzol Ny 9 yl met ?h 2t)h ]-am }rl1epy(raEz>? 0»[ a]gynrm "

}’1]{(13-{( A Alpxadioggl- theltohyl)aph@ﬁ’lgﬂx) 22-1 di met hyl - pyr azoI o[

;I/' | ]5 ) ﬂ Py f@i/ﬁ gloe(é ZIIPFIPP/{JBIPC(S'%&%R/ fhrfethyl pyrazolo[1,5-a]pyrimidin-7-
1141 45-He@raq t 3 u9bxadiarbl-2 §hHprbpylpaiiR (Ekx22-153-3); 30
y]‘FBJ-%(Z-ChI or 0-3 xma% hoxy @)tbf I}’y? 2, 5- (gl met h /| - pyrazol of

1, 5- a] pyI3-#-MiethoXy-2- methy] phenyl) -2 5 -dimethyl- pyrazolo[l S-a]pyrimidin-7-

A AL SR
2006/ 01428 Medlokpa0fohgRg ?1?1) 2,5-dimethyl- %y;eliz_olo[1,5-a]FyrEmidin-7-

[ 3- (4- Met hoxy- 2- net hyl - pheny pyrazolo
yl]- 11 “eal] yh2r (Saridllunrommethyl-[1,3 4]oxad1azol 2 yl) ethyl] amine (Ex. 23-2);

| hyl fl
L 2 ot bR s e b pysazglol . S-alpyrimidin-7-

ylﬂ{?ﬂ?-%]' ﬁlyl-?i 9 4o XBtA8KYyBTEY-arim @R - Pyrazol of
yl ] [ (R) Blen€hloyd- Q%dt&ﬂwpﬁehylmm&ltﬁwﬂxyl{pyrazolo[1 5-alpyrimidin-7-
13-6

4] oxadi azol - 5- yI? et hyl ] -am ne (Ex.
yl]- [1 (3 methyl-[1,2,4]Joxadiazol-5-yl)- propy]] -amine (Ex. 24-2);
[3-(3-Chloro-4-fluoro-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-

yl]-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine (Ex. 24-3);
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5

[ 3- (2, 4- Di net hoxy- phenyl ) -2, 5-di et hyl - pyrazol o[ 1, 5- a]
wWERocosn- 7-yl ] - [(R) -1-nmethyl -2-(3-trifl uoromt/hsiooi/onsm

1, 2, 4] oxadi azol -5-yl)-ethyl]-am ne (Ex. 13-7)

L R o el Sion

yl] (likﬁmem}m(l 2[41dxadia4b %Al RE131-Bmiten Bk h34-4); et hyl ] - ami ne
[3-(2, 4- t})@%@N@S@4ﬁﬁﬂwpwwy5phﬁw9t%§1dlrﬁfyh&lzwrgﬁolo[1 5-

oM LBt 2 41 isrs Topareayimine B 20and
azol - 5- y[3n@td3mb}a-¢1nlfeah>}1 ;ﬂn@hfl?’—ﬂfﬂﬁmeth]ﬁ-p%azolo[lii alpyrimidin-7-
[ 3- (4- Met hoxy- 2-net h di met hyl - pyrazol of

ylJ- 11534a]e|§wl1[trﬂd1]¢vca?hazyly§ yB(I@P}ﬂ} -aineeEiy24-p)-
1, 2, 4] ox

(57 el aigter RabedrRRNRY s et s By (3-¢-
Me%o’iy@iﬂwh'yﬂbﬁén@rﬂz éﬁlﬁiédaylLﬁﬁAzolo[ﬁ% n?%xhﬁﬁiduﬁ -7- Z\/1] [(S)-1-(3-

2, 4] oxadi azol -am ne
me@l—)’( L, %ldxadlayolﬁ—yﬂ&mmByﬂ]—mny(lE)(ampE— di#ﬁ&tmlreﬂ)rted Polymorph

FO‘%} i) "g t\gjsr?engrtﬁg‘%/‘lj’f"ﬁb‘rlééof%aﬂ%ia§laf 2BOHG B[ 289 SKBPItS i X-ray

\b&’é NerfiaEfon diftciun h Figure 1. The X-ray powder diffract t
POVST (5 &ni o“r%"ﬁ et h Sx?/wB“én we b dhe Ep R ey diffraction pattern

of ihol&m}pijom di a5 Shown in Figure 1 exhibits predommant peaks (expressed in

[1-1(9)-1- 124oxad|az 5-yl) 0 - am
deg¥q:1e]é -2/ 4.4 g glj:gregsogﬁ) at one or more of the ?ollow1r>1/g posmon%y6 ]721, 11.757,

13. %2;’% |(1r2781 %QDQP&?%M (dgrf@%/ L}})/g??e Sl%%iyff%ﬂl?%&ﬁ@ty‘{@ﬁ%%“ ek are at

1115 244 CM&IM%\Z@H f.ﬁrtyiémt BWI2) and fathebat 1B328) ;18(222{ and 21.426.
2,5-Di met h met h
Polyrngrpbl Eﬁ(ﬁ’di g)zlgpmg;a yrefioéyrpqnbplpcﬁqtmpeak at about 115.1 °C as shown in

F1g¥|rJ 6pa¥1fiaezx](ﬂ b?l[sl 2{%%{%‘9 gﬂ ?hg'lf s%ectrum Pg(mg fgal?) as shown as

sho[\ﬁnhfiﬁ@rﬁ”&t hyI am no- 4- et hyl - pyri di n-3-yl ) -2, 5-di net hy
| -pyrazolo[ 1,5 25
a] pyri m i rngthet | engizodimentoxip-@tMgthpxy-3-methiyphepyl)-2,5- dlmethyl-

e R R T MBS pamie
in tllegfbﬁq]l RY fal JBnﬁio@m?m%r] mfx@ure Gt B 6k oh- Kgl)'oﬁgtvmrﬂ ofe or more

2, 4] oxadi azol - 5-yl net hyl ) - am'ne
oth[aecr@gal«llma sodstake aynoppleny ) c)r ®Rh&g-fdimet h'gqre pgchmlly), the composition

1, 5-al. d
may fo%ﬁ%&@%g%g? )Zm%gl\issupﬂ& Hgﬁ)%[polymorph Form 1, or any amount in

bet\lvegn A PeRdinBROIhe R0 A)l)sﬂbﬁ’mékl]co i&ele6Ehan @)@‘79-)0 5%, 1%, 2%, 5%,
(4- Met hoxy- 2- et 5 di et hyi - pyrazol o

10% 50% m%; 41%dion 50% lyj ]’ve{gbR)f ﬂ_olyﬂmbi’Wll Edtm( bbasetlopl th¢ total amount
of 2%@—%@ %Izj%.%h b%gﬁo“ggg%etg]yl -pyr Eo)fo[l?S?a]pynmldm-\é\g'l]-[(S)-l—
(3-methyl-[1,2,4]Joxadiazol-5-yl)-propyl]-amine in the composition. Alternatively, the
composition may comprise at least 50%, 60%, 70%, 80%, 90%, 95%, 97%, 98%, 99%,
99.5% or 99.9% by weight of polymorph Form 1 based on the total amount of [3-(4-
Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-[(S)-1-(3-

methyl-[1,2,4]Joxadiazol-5-yl)-propyl]-amine in the composition.
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[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di net hyl - pyrazol of
1,5-a]lpyrimdin-7

wQ bdosfog4358 1- (5- met hyl - [ 1, 2, 4] oxadi azol - 3- y| met gt/ pSpooes7576
yl]-amne (Ex. 17-2);
[ 3- (4- Metgh oéﬁbﬂ?er ”@ﬁlhbfclhfrﬁh@n{d {4 RietidtyRERMy1-BY3HOL O dimethyl-

1,5-a]l pyri mdin-

- pysazplo[ {, R)a}gl_yﬂ@rﬁdme'l ym[(SDaL B-Abtoyh i, 24 pixadiaydl ey hrprgpyplropine  is

in F@] @%ngff h 6%’99%1%{ ?afym?’ﬁh@r@ﬂ pelymeml; Kty alqagr Wity jogg or more
othjcr ér)ﬁiagir{g'd IE%@{%P zgno gulus[ EIS%TéTa%FItr?Ey l&\%ére (sﬁe?ff%alﬁv fe composition

ma[\'(ﬁm[ﬂ“rsé&rémakaber@m}dnts[ up to 100% polymorph Form 2, or any amount in
1, 2, 4] oxadi azol - 3-yl)-1-nmet hyl -ethyl ] -

be%@ﬁc@t%aﬁwﬂwm&cmmvanzn@ QOIHREISR JASs bw&z%d[ 3%, 1%, 2%, 5%,
tofe 201 B, B0 S by ATRER bl St g gpt amount

of 1,[S(aMuthd Zih{étﬂy‘l Shengfl) -2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-[(S)-1-
R) - 1- met hy trlfluoronethyl

(3- mleﬁﬂygﬁ&bzédm@zlwolsi -yD)prepyhlyarhingmim ¢he( Exmpasgtian) ;  Alternatively, the

cor&np%sqtéﬁ Me:aplorﬁo pﬁlse]a{ Pegst 5?)'376 é/d‘) ?0”/5 %&ngl 99% B%‘?l 88£/ 99%,
99)5'%] oE (95)90/2 by, wWeibkd & p@pﬁ&ph( ﬁoﬂff?th;/zisecﬁ %n%}i;é]t&)éﬂgﬂn@ﬁlﬁl of [3-(4-

3-yl methyl)-ethyl]-am ne

Mejtigox(y42- mhydnpyerwihéﬁwmetpubnmomt 15>-allpye i h-Tpyll-§50116B-

mel} m?rﬁmﬁaﬂiaﬁowﬂ)@%} -Hpinei thy, RPResCaz ol - 5- yI et hy
1) - am neThExomBBankls:of tﬁe Pes%tlh%ﬁﬁo% rH?} Benerally be utilized as the
yl - phenyl) -2, 5-di net hyl - 7-[ 2- ( 3- net

fre¢ baS?; 4!}ltﬁrm‘l:tlva]yo lhe&oyﬂmendtbydt)thplmmmtlod lnm-y be used in the form of acid

di
ad% %X*( &a'%ét M iy rf?ftg 9 'éh%ﬂﬁ)e'e gt?aée chTHER HQI“PBWdéz%f the present
b
mvlp?or@]n%)[/ rble agfg(da énzegllodﬁ eill lg}oo\%r;/ i thg arty eanil may lielfoIsn;ed from

orgafic and morgamc acids. Suitable organic acids include maleic, fumaric, benzoic,

[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di et hyl - pyrazolo [
ascorhic, -aJy5§iniGyi msthanesulfonic, acetic, oxalic, propionic, tartaric, salicylic, citric,

glu}f@gc[kﬁég)rﬁ%c@% I:l?lnghn%] gﬁgﬂlcazs?éan% ¥lal}n18£ o@%&hcan]utamlc and

berlz8ndsdHdiit havids. 2- Smtablel xrwa@wd Jacidls Smdiudet ipdrodbydrtZ Hyakobromic,
1,5-a]lpyrimdin-7 yl]-[1-nethyl-2-(5-nethyl - 5
sulﬁpr@ gl]}@gmcag@ql mgmg,agldsetﬂyqsa the tgrme p@‘@smacggﬂc_p ly acceptable salt” of

sdPirt IpIEH sk f SELOSS ARG N b Re p bRy T 3201 ol

yl]1-[I-methyl-2-(5-trifluoronethyl-][
1, 3, 4] oxadi azol - 2-yl )-ethyl]-am ne (Ex. 23-2),;
[3 ( 2- Chirogenesial pthe roxpopindsngfl §trenge i) meah by lquy raagwting to the

orgfmf %%"ﬁlv?é It?glmqglgsylfr)oxuﬁ% BCL);lpcj(ssas:ﬁlﬁf:éiytrEihls ZQFI(!L) as well as by the

repféiex(tﬂn @h@ﬂ"ﬁ@ds’zsé{%mwmg IEﬁ(ﬁf’hlp)esz F%r gkarﬂﬁE hepk < Pth&FCSOdtructure

-a] pyrimdin-7
D maz haridypazedd a"ﬁeoydd)n-gnp dwﬂo]lowmgkez(cﬁ&n SeHend) 1 thdGugh Reaction

4-11 nyl.) -2, 5-di net hyl ol o[ 1,
Scl%3 (gyrc‘pl':’hg ?ﬁgherr_rlesuoa;eo eseenééd for’ purposes o%/ e:xempllfZ catlon and not

limitation.
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10

yl1-[1-(3-nmethyl-[1, 2, 4] oxadi azol -5-yl)-propyl]-am ne
(Ex. 24-3); 20 WD 2006/ 044958 PCT/ US2005/ 037576
WO 3006444888 or o- 2- net hyl - phenyl ) - 2, 5- di net hyl - pyremusmps/037576
1,5-a] pyrimdin-7-
baldl é s ethyl -[1, 2, 4] oxadi azol - 5-yl ) - propyl ] - am ne

[3-.(2-Chl or 0- 4- trifluoromethyl-phenyl)-2,5-di rrethyl-py/(5

razol o[ 1,5- a]pyrim di nszkyy}a-[ 1- (SNaﬁet hyl - Ry, \

1, 2, Hloxadi azal -yl ) - RO e (Ben 2455) AN

[3-(2kChigre 1Ry - phainy| )~ "2 5- di Eﬁhw 570l 25

&y . r|\ i din-7-,

y1 et hyl - [ 1), ¥z0l - 5- yI) RLO ne

(Ex. 4-6) In anot her & s nt of the ;ﬁ"

|nvent| on 'Af poI ynor phs of [ 3- (% Met hoxy 2- nmet M
_pheryl 9% 57 di net hy| -p))’r%%g)lo [ 1,5-a] ]

pyrlmd|n7yl] - [(S)-1-(83- Roe

R b

undet @dbydroant onelivitais eford spaaino alcidadsoeitb. 1 B8adidn ¢fnlmpd b w1th NaH
exhibits a X-ray powder diffraction spectrum as sh
ang wbw@&ﬁﬂeamldomﬁ@ wqeaynfry@lm copditippnafforgh theat-vkkin2, 4l9ﬁadlazole
C | ymorph Form 1 as shown in Figure 1 exhibits
redom nant peaks (expressed in degrees 20 (+/- 0.15
degrees 20) at one or nore of the follow ng positions:
6. 721, 11.757, 13.323, 18.222, 21.426 and 21.974.

Reagtion Sshem¢ 2i cal | y, such characteristic peaks are at 15
11. 757 and 21.974, and further at 6. ?&1 nd further at
13. 323, 18.222¢ and 21. 426, Pol ympgp )m:Qstexhl bits

a predom nant
in Figure 6n
spectrum Wé’?‘e/lqg
I n anot her enb¥di ment

[ 3- (4- Met hoxy- 2- rretAhyI phenyl ) - 2, 5- d
pyrazol o[ 1, 5-a] gyr ffm di n-7-yI ] < |

] oxadi gzol 5 5y|) propyl ] - am ne'1's nthe7f’ormof a s

Form 1 aAon

conmpasi t\ co xture of pol ymor
one &'\‘mﬁérzgY){ot her rystajling, 050l vate, armrph u"s o/N
ot her florns. I\/bre“/@emflchj )?" t he wodhpos&i Y
conpr Ese m t r-ace—am' Y 1080% pol ynpr ph For m
1, ®er{anylamdunt’G H8Tbet ween - for exanple
CONPOSTN'T ON\ may conprls.
5% 25 10% |20% 3094 R ‘
pol ynor ph F&2Pm 1 based onnthe \t ot al amount ofec 4f
[ 3- (4- Met hoxy- 2- net hyl - phen)bl)|-2 5-di net hyl - pyraral o[ 1
, 5-a] pyri mdin- 7 yl]1-1(9)-1- R
(3 met hy a
Conposi thg%c]n ﬁl er na?*oaéijazoﬁ?ﬁ )jafﬁﬁprmdlne gnvﬂﬁl Laﬁ'nrw]gmd ester
under anhydrous conditions affords amino acid ester b. Compound b is de-esterified in

ndot her k«ccat about’ 1151 C as shown
i bits a X-ray posder dlfer@uon

thyl - 20
S)-lw?bS fethyl -[1, 2, 4

the presence of LiOH to afford amino acid b'. Reaction of Cmpd b' with amidoxime in
the presence of DIC and HOBT affords Cmpd b'' which undergoes ring closure upon
incubation in pyridine at elevated temperature to afford the 5-yl-[1,2,4]oxadiazole Cmpd

C.
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10

conposition may conprise at |east 50% 60% 70% 80%
90% 95% 97% 98% 99% 99.5% or 99. 9% by wei ght of
W(pmmymmm Form 1 based on the total amount ofP¢BU§W65/037576

Re%gpgé%& gret hyl - phenyl ) - 2, 5-di met hyl - pyrazol o[ 1, 5-a] p
yl]-1(S)-1-(3

nmet hyl - [ y 2, 4] oxadi azol - 5-yl ) - propyN &t in the

conposi tijon. 21 VD'20d% 044958 lncy/ﬂsﬁéﬂm 837576 In

hgkyNy- met Hyl-phgnyl) 2, 229l hyl pyrazol of

in the form of
a conp03|t| opéo;} m xture of pol ynorph F\mmz al ong
e

w th one or ot her ygrystal li ne, %%l{ ate,
anor phous, or ot her forrﬁo‘We specificdlly, the 5
conposition 5 nmay conpri se| romtrace anoynts up

100% pol y rph Fopm 2, any anmount in D& weén Nor
exanpl e, Jt he conpoéi i 8’n may Copfamt se |Rss xRy O~
0.5% 1% 29 58 728 3% 40% or 50% by “wei ght
of pol y;manptlr Form|2 based on the total b of

[ 3- (4- Met hoxy- 2- p& phenyl) -2, 5- djp azol of

1, 5-a] pyrim drg

oxadi azol - 5-yl ) - prepy

Al ternatively, the 1f, aenposition may conprlse gﬁ

| east 50% 60% 70% 8 %; 90% 95% 97% 98% ® 7

99. 5% or 99. 9% by wei ght® of pol ynorph Form 2 based on

t he t ot aReanon of 7aﬂ1]dr6—p@t—‘bzolo [1,5a]-pyrimidine a with amino acid affords
-2 5-dj net hyl - pyrazol o

Met hoxy- 2- met hyl - o[
am1:[1051c51] %yrR"rﬁCHPrh gf;%ymd l{ (»g} g_m{dg)mme in the presence of DIC and HOBT
aff&ﬁg Spc{ iﬂ"%vlﬁlijﬁ)ﬁﬂgé 2% Irmg c%s%.\rep Eg&y ch L@'&m at elevated

conpo oun pres
tenipBiatge feafdbidyhd & yui{ 1,2 4 rmddiasolt Menpdld fr ee base.
~Alternatively, the conmpounds of this invention may be
used in the formof acid addition salts. Acid
Re&ﬁd%éi@gneglts of the free base ami no conpounds of the
vention may be prgpared by nethods well
known in e art, and may be Temnmed from organic and
i norganic aC|d S@]table orgahi c acids include
D ben?di c, agfork succi ni c,
CEQ acetic, &ha L gpi oni ¢, tartaric,
salicylicNcityic, 20 gluconlc l actic, mandelic,
ci nnam c, a§panf|c stearic, palﬁ1tﬁc gl ycoli c,
gl utamic, and ®benzenesul foni ¢ aci d&. Suit abl e

i norgani ¢ acids inclugde hydrochloric, hydrobronc
sul furic,xphosphori c, ‘hl&gkc %hds T,Qus,Rt erm
€

" phar rmce;ut‘f(,c;e‘ff’fy aBe salt" Ut el\ (DY

i s intended ta enconpfss any and Ep‘%! saPt
forms. 25 In generals# onpoun'dJ\v@f stfucture (1)
may be nade accorRdi tQ_the

r

o

b

1

®
(R,

Reaction of 7-chloro-pyrazolo-[1,5a]-pyrimidine a with substituted amine

affords Cmpd d, which reacts with bromo ester to afford amino acid ester b. Compound b
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organi ¢ synthesis techni ques known to those skilled in
this field, as well as by the representative nethods
waedochosh i n the Exanpl es. For exanple, the spat/s®05037576
of structure (1) may generally proceed according to
rea S ROl AN B AAE pleRhee R A b AR S PP R R adiazole Cmpo
c. exenplification and not 30 limtation. 22 WD
2006/ 044958 PCT/ US2005/ 037576 Reaction Scheme 1 y5
Rz~ R2b NaH R2 \ Rzn R gm Rl ~(Y)/C®2R8 HR \(Y R

Re; CF\ésngcmH (R6)" s H+ (R6)n (RB)" pr \ a
%%%gi%%c jr (R7O (R7)RO Reacti on of
7-chl or @- pyrazol o-[ 1, 5a] - PYLi Fizdi ne a with afipgfaci d
ester nder anh{xdreus condi€¢i on8Haf fords am n—@\aC)}QMS

est er eact i 8 OfL Cnp wi¥h NaMscizeand ™

subsj-Ht ut ed i dox1 ne. un d@.a ydr ous condi L+ens-N
xad) azpl e  Cnpdr - Redct Non
N

af f or A HEG- vl - [ 1, 2w

N 6 n
Schenme 2 BZ\I?rsz 1 R ~ Rs ~(Y7, CO 'H
LiOH (Rd. ®), . /?r z?r
(R7)o f (R7)o
RZn RZb OH N/O
NaCN N\ /" _N R,, R, N Ru Ry
KOy N 7 2\C/ Zb)l\ el |4
DMF ¥ H,NOHHCl HN" Soyy, NH, DMA DMA HN" vy, N
N ——
S NP = (R \ Ry
N " = N =
Ar N N
. W) h i
7/0 | R
(R7)0 ( 7)0

Reaction of 7-chloro-pyrazolo-[1,5a]-pyrimidine a with aminol and
triethylamine (TEA) in acetonitrile affords aminol e which can be mesylated by p-
toluenesulfonyl chloride in the presence of TEA to afford Cmpd f. Cyano functionality
can be introduced into Cmpd f affording Cmpd g, which can react with hydroxylamine to
give Cmpd h. Compound h undergoes ring closure in the presence of DMA-DMA to
afford the the 3-yl-[1,2,4]Joxadiazole Cmpd i.
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Ar | blr a(RO H S (R7). Rz~ Rzb Y 5 R~
~yJ,,/ C0211 H Rz~ Rzb "II N~~ R2\ R2b pyridine R, vy H
w048, (R 6)n DIC, HOST (R6)" b' it (REPCRU$D™04/037576
cir b"1r (R7)0O (R7),, Reaction of
Redctidh S¥hempYr azol o-[ 1, 5a] -pyrimdine a wth am no acid
ester 10 under anhydrous conditilgns af f ords am no
acid estel}\b.R@o ound b is de-est®y]j Mthe
pr esen®g WOHPSRsaf ford ami Reget-th 2i on of
Cmpd b' with anfdoxime in the presence ofH DI C and
HOBT affords Qmpd b" H@NiGh under go { Nng cl osure upon
I ncypat NN Wyri dihe at elry.2 rature to
af f or’d £ g/ c. 23 WO
2006/ 0449%8 PG /U82005/ 037576 Re ctl oR, Schene 3
R24~", R2b R1 €2H (y)m R (y~,, CORHI ((lgadn \ --

(R6) n @, H g
RZ'\ RZb ﬂ RZ\ R2b ]§
ethyl R, Y sl Ry YY)

formate H DBU

————————. —————
7

N\ = N\
N A A

Re);
K IIM | Ar
R,), (R,),
Reaction of 7-chloro-pyrazolo-[1,5a]-pyrimidine amino acid ester b with
hydrazine giving Cmpd j followed by reaction with ethyl formate giving Cmpd k and ring
5 closure with TsCl and DBU affords the 5-yl-[1,3,4]oxadiazole Cmpd 1.

Reaction Scheme 7

Suzuki

Reaction of 3-bromo-7-amino-pyrazolo-[1,5a]-pyrimidine amino acid ester
m with arylboronic acid under conditions of the Suzuki reaction affords the 3-aryl-7-
10 amino-pyrazolo-[1,5a]-pyrimidine amino acid ester b which reacts with NaH and

substituted amidoxime to afford Cmpd ¢.

The effectiveness of a compound as a CRF receptor antagonist may be
determined by various assay methods. CRF antagonists of this invention may be capable
15 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
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Ir a (RRYODb, ' r H~/Rs (R7)o s HR2 RRb R2~ R2b 11
~ pyridine Rl (y R '"IINNNNW' m ec DIC, HOBT (R6)n

W@ Ben4s8t b i r (R7). (R7)0 Reaction of PCT/US2005/037576
7-chl oro-pyrazolo-[1, 5a] -pyrinmdine a with amno acid

C,
48195 o e M, SRR Rl PR oot Dl ot
limBGepdop'thenpssahs windbged dyr Dagouzh og ut.e(Jupenrdsaizunbat7 83n 119187) and
Bg yridine at elevated tenperature to afford the
agd

ghia-qt1alo (Wpaswd! a7l B8Opdht mepdarad $hevachBieanjagongts of this
mv%%nc%\’\»—%ﬁpo&g&gyﬂ é&e@a n&ﬁ%ﬁ%@k‘ '\éﬁgﬁglr af?élklfy ) Q?R(FY)receptor
affinity Yody bé Betédmified by birdsngd-udiBd tHat ofR@suie 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:
__ICs
' 1+L/Kp

where L =radioligand and Kp = affinity of radioligand for receptor (Cheng and Prusoff,
Biochem. Pharmacol. 22:3099, 1973). |

In addition to inhibiting CRF receptor binding, a compound's CRF receptor
antagonist activity may be established by the ability of the compound to antagonize an
activity associated with CRF. For example, CRF is known to stimulate various
biochemical processes, including adenylate cyclase activity. Therefore, compounds may
be evaluated as CRF antagonists by their ability to antagonize CRF-stimulated adenylate
cyclase activity by, for example, measuring cCAMP levels. The CRF-stimulated adenylate
cyclase activity assay described by Battaglia et al. (supra, 1987) provides an assay for
determining a compound’s ability to antagonize CRF activity. Accordingly, CRF receptor
antagonist activity may be determined by assay techniques which generally include an
initial binding assay (such as disclosed by DeSouza (supra, 1987)) followed by a cAMP
screening protocol (such as disclosed by Battaglia (supra, 1987)).

With reference to CRF receptor binding affinities, CRF receptor
antagonists of this invention may have a K; of less than 10 uM. In one embodiment of this
invention, a CRF receptor antagonist has a K; of less than 1pM, and in a another
embodiment the Kj is less than 0.25 pM (i.e,, 250 nM). As set forth in greater detail
below, the K; values may be assayed by the methods set forth in Example 25. CRF

receptor antagonists of the present invention having a K; of less than 0.10 uM (i.e., 100
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bit (~)0 CA (R7)0 Reaction of
7-chl oro-pyrazolo-[1,5a]-pyri mdine a with

wewshi4st ed ami ne 10 affords Crpd d, which reRCt/BES2M04/087576
bronmo ester to afford amino acid ester b. Conpound b

nMYin¥iGue BR&MPKE 38, RED, WE2005/4037576 -6, § 0! &Hwot 1-11, 11-13, 11-

am doxine in the presence of NaH to afford
1751418, 1120, 4] Xadil-@60l 22 1 O 1263, lRe‘hdini)dZSbﬂéfi@, 52-R2a13-1, 13-

2, 3158 o B Sonidy, BB Vet g e BTN 17-2, 173,
18(1R@8 2 r§> 1&)5@1 A 21N1 &2(36)302 @abﬁ%ﬁ-zj?zz%: ;r)d 25{\-/2.( m h
H2I\I()—| FCCRﬂhkeC}(pyc)r%@oHl‘dG af(tlyg pissenDiveBlidn fN@INdemonstratdTactivity
at t,lg{p ({ﬁe regﬂ%t?%sne ancl\l m/ay \lg\é use%eaSQhérapéunS: ggnté foérthel\ltreNatmgnthof a wide
range of disorders or illnesses 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 an important neurotransmitter that activates and
coordinates the endocrine, behavioral and automatic responses to stress, CRF receptor
antagonists of the present invention may be useful in the treatment of neuropsychiatric
disorders.  Neuropsychiatric disorders which may be treatable by the 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 associated with various diseases states, as well as stroke. Other uses
of the CRF antagonists of this invention include treatment of inflammatory conditions
(such as rheumatoid arthritis, uveitis, asthma, inflammatory bowel disease and G.I
motility), pain, Cushing's disease, infantile spasms, epilepsy and other seizures in both
infants and adults, and various substance abuse and withdrawal (including alcoholism).
Within the context of the present invention, the following terms describing
the indications used herein are classified in the Diagnostic and Statistical Manual of

Mental Disbrders, 4th Edition, published by the American Psychiatric Association (DSM-

~ 1V) and/or the International Classification of Diseases, 10th Edition (ICD-10). The

various subtypes of the disorders mentioned herein are contemplated as part of the present
invention. Numbers in brackets. after the listed diseases below refer to the classification
code in DSM-1V.

Within the context of the present invention, the term “psychotic disorder”

includes :-
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5 Reaction of 7-chloro-pyrazolo-[1,5a]-pyri nidine a

with amnol and triethylamne (TEA) in acetonitrile
w@tdoend®san nol e which can be nmesyl ated by p-PCT/US2005/037576

t ol uenesul fonyl chloride in the presence of TEA to

af ford Crﬁjxﬂlzfoph@anom‘cwaMg oftd i kibtygedn p@amaroﬂﬁﬁed(z% 30),

whi ch can react w

d f affordi
Dihesesg] et d0) '@qﬂ&@r@mﬂwmm&mmm@mws 90) and

Ré|dil F4PS ldisfs ?d} §Pr§f<§{h‘?é e%’“‘(%%o%%gofﬁw Disorder
(295)0@/ 1@41411851% thggil'ﬁ%%g@%?g?ﬁil af(ﬁ?%gfe@%\é ) T?ﬁé“i) u nal Disorder

(2%7#) lm{lp{cjn)'xg tlpz\sul}iwmﬁslEr(RQmamszgp«hyGrﬂldlcNIel FRy[ld, ‘J’eahlous Type

P 35y, SR B 5l LAl b et o

Dlsdithléﬂ (298, @? HhaRd RQcRkc DisGha Qbﬂ%e’?%%%? {ATREABE Sl fonagGeneral

fol | owed by reaction wit ormate gi Vi
M@Wﬁi &Orahdorr iimgjudibg dh@ssuba'pﬂ\a tWitH sl lugioek DR Witfl OHdBucmatlons

oxagdl az d 1. Reaction Schene 7
Suk%ﬁ.‘pcg I%@J ?i\ lgsl;\@% 8 rp&c dlpg:dbpsumpe(stV/l@@p@sqan}qz% 81)
an&ZWithz Balliifaliols ((2%%, and Psychotic Disorder Not Otherwise Specified
(298.9).

The compounds of the present invention including salts and
pharmaceutically acceptable solvates thereof may also be of use in the treatment of the
fo]lowing,disorgiers:- i

Depression and mood disorders including Major Depressive Episode,
Manic Episode, Mixed Episode and Hypomanic Episode; Depressive Disorders including
Major‘ Depressive Disorder, Dysthymic Disorder (300.4), Depressive Disorder Not
Otherwise Specified (311); Bipolar Disorders including Bipolar I Disorder, Bipolar II
Disorder (Recurrent Major Depressive Episodes with Hypomanic Episodes) (296.89),
Cyclothymic Disorder (301.13) and Bipolar Disorder Not Otherwise Specified (296.80);
Other Mood Disorders including Mood Disorder Due to a General Medical Condition
(293.83) which includes the subtypes With Depressive Features, With Major Depressive-
like Episode, With Manic Features and With Mixed Features), Substance-Induced Mood
Disorder (including the subtypes With Depressive Features, With Manic Features and
With Mixed Features) and Mood Disorder Not Otherwise Specified (296.90):

Anxiety disorders including Social Anxiety Disorder, Panic Attack,
Agoraphobia, Panic Disorder, Agoraphobia Without History of Panic Disorder (300.22),
Specific Phobia (300.29) including the subtypes Animal Type, Natural Environment Type,
Blood-Injection-Injury Type, Situational Type and Other Type), Social Phobia (300.23),
Obsessive-Compulsive Disorder (300.3), Posttraumatic Stress Disorder (309.81), Acute
Stress Disorder (308.3), Generalized Anxiety Disorder (300.02), Anxiety Disorder Due to
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it R~ H (Re)" (I )" (Re)" \ @-- (Rd. 6 Suzuki r m
rbpc A (R7)0 (R7)0 Reaction of

WE2006085% - an no- pyr azol o-[ 1, 5a] - pyri m di ne anP@DUSDN037576
ester mwth arylboronic acid under conditions of the

a (Buztk Meadéad Coaditiah (29384 )t Eebs%arme-yhduled A@xiety Disorder and Anxiety

razol o imdine amno acid ester b
Dl%‘i@%ﬁ\]qtéibﬁr@’l% Hff“?lﬁ%ji g%oo Jsubstituted anidoxime to
af ford ORpbkiSice tRGtea 319&%&%6{3‘3&53%]: S@)S%’&qu{édD?s%_r@ers such as
CRF receptor antagoni st term ned by vari ous
Subsaty Depdndersce, GBEstaﬁtteagIﬂzmlﬁg aindf Sitisiascé Miene;i Snbstae-Induced

be capable 15 of inhibiting the specific binding of
Digorglers url sasy Selespange 1&%l%ﬁ9&g§ﬁbﬁéﬁm§ %Ehidrﬂ\*f%l,e§ubstance -Induced

o-EEL SIS A SORP P L A g e

Anﬂ(éIﬁéJS&@&’aép@ﬂmnc@mcmwImpc%ﬁcomomerrrsmsstgﬁaaﬂcaicba Mood
accepted assays for thi slglgrpose i ncl udi ng (but not

Digairgirt §ubst@)ceﬂn@caés¢aycsetm ordg@c&@ytam@sl@dz%@dei;ewl Dysfunction,

8 87 B
s T g‘lé“ec% 5§]§ep %glg% e1r /)@langlﬁ P%h(t&af Sr& Eln%ﬁerceptlon Disorder

(Flaﬂibaa@ml alisohel-Rehtedt DisbRRL JuBR ab m&dmlampm@md@omop Mlcohol
denonstrate CRF receptor affinity. CRF receptor

Abasd (FH15:G0)méycobel dreoxicatiane(BOByORI Altiohgl %tmlr%’salt(ﬂat 81), Alcohol

Intggggtuq&g ]%«T; Frg%? a%%%!lg)ﬁ&\’@ﬁl&%%oluggedmuml gy ghotl In(!:l]uced Per31st1ng

DelnkdBd] hydoRsi-MauédaRPelsRiihk SAMBERR! D'isofd’e-rgA;lcohbﬁﬁﬁﬂE&f Psychotic
prepared fromrat cerebral cortex membranes). The

Disoadiirp Al qpanbIndierdi Mgod d3isgrderd @dontiobéutivbgd BaSety Risstdeal Alcohol-

supra, 1987 rovid n. assay. f or det nin
In‘ﬁ‘ﬁﬁ‘gofﬁ’fﬁlls%}éf‘g’%?‘i y Aesihol-Faiieqg: sﬁg@e&w cx5gaf Alcohol-Related
Di&%&ér‘ﬁ&tbrhémhé’ n&@lfleﬁ (061 6y4l gk tJn'ilﬁ@“(cSrh&mgﬁ%_ 1tiR&-Related

10 concentratio a conpound necessary t |sp ace
Digdérpfsutthas rAadpladtabiat ddegendand BO4A0D), thaphe&mmboAbusar(GOS 70),

Is reported as a "K:" value cal cul ated by
AmmerW%én@awa'ﬂ%62928%5“9“1911@&@%/%3*1%%&% (§2.0), Amphetamine

Intgﬁgétf)({ ' ﬁé{%qr@,ﬂlgmgﬁ dtatai?rL ;fg fflé’e\él I%fyclgcﬁﬁi,' ﬁ#sb%ﬂ qm%ﬁlqetamlne-lnduced
Mood Disorder, Amphetamine-Induced Anxiety Disorder, Amphetamine-Induced Sexual
Dysfunction, Amphetamine-Induced Sleep Disorder and Amphetamine-Related Disorder
Not Otherwise Specified (292.9); Caffeine Related Disorders such as Caffeine Intoxication
(305.90), Caffeine-Induced Anxiety Disorder, Caffeine-Induced Sleep Disorder and
Caffeine-Related Disorder Not Otherwise Specified (292.9); Cannabis-Related Disorders
such as Cannabis Dependence (304.30), Cannabis Abuse (305.20), Cannabis Intoxication
(292.89), Cannabis Intoxication Delirium, Cannabis-Induced Psychotic Disorder,
Cannabis-Induced Anxiety Disorder and Cannabis-Related Disorder Not Otherwise
Specified (292.9); Cocaine-Related Disorders such as Cocaine Dependence (304.20),
Cocaine Abuse (305.60), Cocaine Intoxication (292.89), Cocaine Withdrawal (292.0),
Cocaine Intoxication Delirium, Cocaine-Induced Psychotic Disorder, Cocaine-Induced
Mood Disorder, Cocaine-Induced Anxiety Disorder, Cocaine-Induced Sexual

Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related Disorder Not
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Bi ochem Pharnmacol. 22:3099, 1973). 15 In addition to
i nhibiting CRF receptor binding, a conpound s CRF
WO emmepios8 ant agoni st activity may be establ i shenus005/037576
the ability of the conpound to antagonize an activity
[ F.q gq@ §ﬁ§ n
Oﬂ%ﬁ e g}%eggf\l/e\gr k%puzs@3 bi oc emeea egart%ceslg(gg er %yy?q 59 Hallucinogen

De Blydea(864 SPY%; HRskciacgdvAbyse (BD836Y, Q{aelucmommmmacamy (292.89),
e eval uated as CRF antagonists by their abili tgg
Hab\w&wm f@rwgstPer?&Pta@@sts@éiwl lashpacksy ¢ (Hed Hallucmogen

Int(éaig‘,%;_z{tl\()ht %ﬁ‘b%l{r%f B lgc)rlit)la/' r%{] ghduc)e/-@ S%gcé ({20 { PLsor c{e/:? alglélﬁlcmoggn Induced
Modas Bis e, *Halﬁ@h{oggﬂl TrRlueéd ahnxib§UMisorddrO@hd Hﬁlﬂﬁdlﬁ’@g‘en Related

an assay fo determining a conpound's ability to
Disprdea doti @@e@ﬁﬁe apedified ¥2929c dn@lm@&elatwplm@@wmh as Inhalant

DepaRientabh if kit APtier GoS Shf UERAGH MGRERaY o0, fohatant

Int@é&ﬁ%n (ﬁélﬁhm@slngélﬁllﬁ&%éd%r&%%@méﬁﬁp ehal ah®- Wau)ced Psychotic

| owed by a cAMP 25 screening protocol (such
Dmbr@u:l dslmﬂaMnCBabd aglobd Disopdea, Idlgdnr-fndugid hAmef:B'r é)lmfder and

e | ndi friniti F pt .
InhafRpBeHied: Sogrer Nt Ghdaths 'éﬂé%%%ﬁs (2572 Nicot e Hetased Disorders
f
o 0, o 8

Disondzr isot Oetrdve it nBpecifidde (392.9) s Opbsid-Related DigGdapM s{uch eas, Opioid

250 nM._ As set faorth in eater detai| 30 bel oy
Dependgaten AL RPiadsAput TS hRrigalriaasaon, (392i6D). Opioid

wHEBIR)2380, Tt ALy SLAER Oy iad 5 BEFSRLS o,

Opibid-Wdu2 &) MOdH QEBOrEPé?;T 193 IOMAOE A5 Béxuah I\Dysiflmtht!ﬁi e Op101d -Induced
Exanples 11-1, 11-2, 11-3, 11-4, 11-5, 11-6,
Slegn - _Rr)sor@er prd Opigid-Rejated 1 Pisorder 1 ot 1 Dtheywise) - Smmfled (292.9);

: Phef\fy%?dmil % (0% lglr%ng‘ %hgi%%kg)- éﬂte& 2- ﬁ éorﬁ%ré i 69,1]81% 3 ?«ig ’ Phencyclidine

Depérd8ncel(304. 60)111>héncy&14d1£ie Abdse3303.90Y Phdrrydlididd Inkoxidation, (292.89),
17-3, 18-1,  18-2; 19-1, 20-1, 20-2, 21-1, 22-1, 23-2,

Pheneyglidine)- Mtogidatipn aBelidume, Pbe@wldlwépiue«rd alsyaiont stlasorder,

t.h t t
Phical ki ERER Sou Th e TheSRE e g ST kil pipcer and
Phéﬂ%ﬁcﬁné Rélatehqaﬂsdsr@at N‘smth@fw@e Ypélsfied @D96); Cﬁed%&orﬂ?ﬁ@tm- or

i I I nesses including endocrine, psychiatric, and
Anne)lutml-&@atcal Ddoslersdeuch a® rSedati\n:esk},motlwbpe Anxiolytic Dependence

OB RN i 5B A9RR 353, 80, L5 E o, o

AR A NP SEOSRARON Wi Wil 2520,
Sedativen Hypmotit,amr meurayticanatixidadont Patiriamt | Yatagse alﬂypnotlc or
Anxiolytic Withdrawal Delirium, Sedative-, Hypnotic-, or Anxiolytic-Persisting
Dementia, Sedative-, Hypnotic-, or Anxiolytic- Persisting Amnestic Disorder, Sedative-,
Hypnotic-, or Anxiolytic-Induced Psychotic Disorder, Sedative-, Hypnotic-, or Anxiolytic-
Induced Mood Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety Disorder
Sedative-, Hypnotic-, or Anxiolytic-Induced Sexual Dysfunction, Sedative-, Hypnotic-, or

Anxiolytic-Induced Sleep Disorder and Sedative-, Hypnotic-, or Anxiolytic-Related
Disorder Not Otherwise Specified (292.9); Polysubstance-Related Disorder such as
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coordi nates the endocrine, behavioral and automatic
responses to stress, CRF receptor antagonists of the
w@e@sendss nventi on may be useful in the treat neat/usfo0s/037576
neur opsychiatric disorders. Neuropsychiatric
Polyswsraties sDegendéncery3®e80); eatdatdibebyot hEnkRRvMe Sapstarce-Related
antagoni sts of this invention incl udgh?ffecél ve

Diggrdesy sep &s dwaboligs> Eraitse Sirasn nhalanisang EpYt @4idgs
di sor der 18 GRoRRSRERAR %%9@@&@%%&%@@ s DR8nfhias such

di sorder sessi ve- conpdl'si ve order, abnor

as WPNASTS ﬂmmnfaar(dO'Dva)SCmaﬁryab{mmiﬂnia G(SO’EM)W HSrcolepsy (347),
unst abl e ang]pna and reactive hypertension;

Breaghing-Rglagds Slee Disosdarh (AR0. %%oﬁ@ﬁ@fham Bhythay Slqﬁaﬂ?lﬁﬁ)réer (307.45)
and rif;)bss%rgmatsgblj %tP(r)]Wt?sree§¥?cﬁég L t ess r{)gﬁ-@agg n§l§emﬁ%¥ders such as

PabiRfies SLe 28 SRAGtBAredDMokder VDT ats Sliesie aefor SDRbRRr (307.46),
as well as stroke. O her uses 20 of the CRF

Slegpw allyngi Riserdof (3Dﬁ|4§) angy Barasaamnip fNsit (Meerwiseaineeified 4307.47); Sleep

t h
Disgiars METLen fRarrier ek D o4t Siutio iy B Relfieck gy fnother
Mt Disdrder (301.42) M)Hyﬂé?éoﬁmlﬁlélﬁieﬁgo Andthee M&Rtal Disorder (307 44);
infantil e spasns, epllepsy and other seizures in both

Slelepf]ambsiearmumdmla §enamt Medica u€osdiben;aarck Sabsigrcealnduced Sleep

Dl%llrée?ﬁtréc %gg% é‘ﬁtsueﬂﬁg %hglgq%@e,f H'e LA {lléé}i)e”g’arca(s)grtn%atl“ype and

hmg§§@g Ading 25 the indications used herein are
classified in the D agnhostic and Statistical Manual of
Ment al DEsungldissrdertsaclds tinorexipNbiviosh G070y indleding the subtypes

Ame Psychi at s
L
I G N LT R

EafiieDaotder Nov Ottierwise Sheitied G0i750hr ackets. after the
| i sted di seases below refer to the classification 30

code in BsiFtoy Disprdar n(2PRE0% o AxtientionsPetigig H‘F%E}‘F{lmy Disorder

N A o i N

(3 4l U i teeshtibhDesiolt YidpserRanan ODckoIdepeP(eaS&;r?aamy Inattentlve Type
Di sorgani sed Type (295.10), Catatonic Type (295.2
(314§ Aetertinn-Refecit mrz(czlgsy dopordeid Hngctwﬂmpp}q@eType (314.01)

andc AR AIT RERY o B "PRoBRsofNatn ity (Speeiicd (149

HypbiitinéBe s DRIoRRE 2 DidipevaBeHeRuE SBis¥RlekY Rech B! Coh@iR! Disorder
sorder 5 (297 1) "1 ncluding the subtypes Erotonanic

inclydoeg th@r subtlipss ehifghmd-Qrsetl boe (3‘840&1) teseanitQnsgt Typee (312.82)
amgg&?t | Cflx%-iy Bnéet %f&eﬁ)-rb%gogtri]gnay%s tl f)&s%rddep(?ﬁﬁ Fsr aim%fDisruptive
Behaviour Disorder Not Otherwise Specified; and Tic Disorders such as Tourette’s
Disorder (307.23):

Personality Disorders including the subtypes Paranoid Personality Disorder
(301.0), Schizoid Personality Disorder (301.20), Schizotypal Personality Disorder
(301,22), Antisocial Personality Disorder (301.7), Borderline Personality Disorder
(301,83), Histrionic Personality Disorder (301.50), Narcissistic Personality Disorder
(301,81), Avoidant Personality Disorder (301.82), Dependent Personality Disorder
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' Oﬂ\ﬁrwsépeqlil

D sorder (298.8); Shared Psychotic D sorder (297.3);
Psychotic Disorder Due to a General Medical Condition

w0 ninbaodiosyy t he subtypes Wt h Del usions and W t PCT/US2005/037576
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subty Depr essi ve Features,
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VI ronnent JEC 1 on

SexlgpPisofdlet Wat Ottivawisd Ppecifiedl(30Rvgr Type), Soci aI Phobl a
(300.23), 30 Qosessive-Conpul sive Disorder (300.3),
Post t r aurfdl PEtherviasees forms aad sub-fmsgi)the disgrdsrs mentianed herein

: Anxi ety Di sorder
are?%ﬁtg”%%ted(%ﬂ’gn Ih r%%ef‘g‘e“r"e gll°e to 29 WD 2006/ 044958
PCT/ US2 Oﬂﬁé&&%ﬁﬂ‘an@lu&agﬁéﬁ{ 1d¥eg]ivaate HNEiapproPriate for the relevant
(293.84), Substance-Induc ANXi ety Di sorder and

condiijonéd)y  Di sor der Not O:hervvl se Specified (300.00):

[S)iugf): 32? éﬁét éregmgogl%regx tlhg Cllnl\'}grlltlrg)%, Sll‘llta)rsntlaacrc]zSt?cayscomposmons

containing one or more CRF receptor antagonists are disclosed. For the purposes of
administration, the compounds of the present invention may be formulated as
pharmaceutical compositions. Pharmaceutical compositions of the present invention
include a pharmaceutically effective amount of a CRF receptor antagonist of the present
invention (i.e., a compound of structure (I)) and a pharmaceutically acceptable carrier or
diluent. Thus, the CRF receptor ant‘agonist is present in the composition in an amount
which is effective to treat a particular disorder. In one embodiment of the invention, the
pharmaceutical compositions of the present invention may include a CRF receptor

antagonist in an amount from 0.1 mg to 250 mg per dosage depending upon the route of
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Subst ance Dependence, Substance Craving and Substance
Abuse: Substance-Induced 5 D sorders such as

wGnshanse | nt oxi cati on, Substance Wt hdrawal , PCT/US2005/037576
Subst ance- | nduced Delirium Substance-Induced

b A e e LR ST ST me. I other

embbdiaredar thSuwbsiganany | bejufeedexiigte, Himgr dérmg, 15 mg or 20 mg.

Subst ance- I nduced Anxi ety Di sorder, Substance-Induced

Appepgale qopsenifepnoand deiages eacle readily. dgtesnives by asrsiijed in the

tand Hal l uci nogen Persisting Perception Disorder 10

(Fl ashbacks); Al cohol -Rel ated Di sorders such as

Al cohol Pragandaricelly 30ckpiible cAtiepafd/or Alusts GROBMA)s to those

Al cohol Intoxication (303.00), Alcohol Wthdrawal

skifled in ghe) art. | Koo eompopitipns feramilated me liguidusplutinng ogseptable carriers

anc&rn%lgl%eln?lkmt)g% ﬁ%}}“%%é‘ﬁée e ﬁléa]telg{] grijqp ﬁxgy el Slai y Cmcqlude antioxidants,

bufldr80baQEioshts ANA! othBAdWERFhIRS Y&NAYdC heS@bMPbsitions can also be
Al cohol -1 nduced Mbod Di sorder, Al cohol -Induced Anxiety

forpiudteddes pillal capsoles,1 SrahnlgsicadtaBlessuwhicByegae.t inoaddition to a CRF

o ORI G5B P oA R o s
Onk @Klll@ﬂmhﬁisadﬂ P&y ki) 1éfal e 913 RS HHBOS afttishid$n an appropriate

het am ne Dependence (304. 40), Anphetam ne Abus
ma(&95aridin accokdplive tvath aveepted praciasi oxh @2 GRs8 Ql)sclosed in Remzngton s

art

PR Deirisst SR, Bk ErbHORT 6 0 Eapayh 4090

Di sordery % ?fﬂéﬁl% s PEYUGE Thcthie g@?%lp‘tl&o&'&%ﬂ of this invention.

Anphet am n xi ety Disor
Profinpfsedranmy eoValehtbeborfsed watrierDytmt weiedse ancompound of structure (I) in
. Anmphet am ne- | nduced S| eep. Di sorder and

VIVARIBL AR REAdred étaé'anmsge&dotera Pasnt- PIRErUgs S& ZissEqllyinsgpared by
moﬁ%?%%gflm tgﬁl];f gf(glggag a{vgga%hc' ﬁ{agec‘l:ies g‘?b?gtgb §n q:? feg{'&l? either by

|ca|on el ne-

roulbiné atadulaticafor &1 vieo, Iymwmg theSpeen cOmpourter and
Caf f ei ne- Rel at ed Di sorder Not O herw se Specified
(292 9) ; Withnrrepids toRaleroE@IRrSs dhel epmpomnds efhstasture (I) may have

Dependence (30 Cannahi. s Ab se (3
chiffl SRS P SHRCAEFu, 38 i Shues” PRERKS rBRE; SR af hgividuat
enaaabintetsucm d@ﬁ&@&heﬁ | Ao ucerl iB3mesid dhifs BFeSMER@Ed within the dpresent
Cannabi s- 1 nduced Anxi etty D sorder and Cannabi s- Rel at e

invERtsey; deoludiyeg mixtheesthereo gf;;gm«afm@@ chg@ o’g)he crystallme forms of the
COF%O%(%I%CIEG){ Rg‘u%grgal glsa%%gsisa(; %@n&?hs églglgl?n ﬁrgDe 81% i the present
mvlaﬁ‘t‘id??“ ERhddflor, 28/ 8R) the CBMPbMRIs Wit RCARNEKT) (nga%z aldd ’fOI%’Q solvates

Cocai ne Intoxication Delirium Cocai ne-Induced
witPayatérar iotheDorganideso] veis c Suctesdl valescard siniboly ifilsdeddeithin the scope
éocal ne- | nduced Anxi ety Disorder, Cocaine-Induced
BBy sf unct i on, Cocai ne- | nduced Sl eep Di sor der

and Cocalrp%n&ﬁ&ate%oan%ﬁ,dﬁfe PREent3fAvention provides a method for
treating a variety of disorders or illnesses, including endocrine, psychiatric and
neurological disorders or illnesses. Such methods include administering of a compound of
the present invention to a mammal (e.g., a person) in an amount sufficient to treat the
disorder or illness. Such methods include systemic administration of a pharmaceutical

composition containing a pharmaceutically effective amount of a CRF receptor antagonist
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WD 2006/ 044958 PCT/ US2005/ 037576 O herw se Specified
(292.9); Halluci nogen-Rel ated D sorders such as

woiadobroeiosogen Dependence (304.50), Hal |l uci nogeam/Bk2e88037576
(305.30), Hallucinogen Intoxication (292.89),

of tARY invEAtRYEAs RS hedein) SyRemepinhi@iihlisoirdrdes oral and parenteral
(Fl ashbacks) (292.89) I\élal | uci nogen | ntoxicati.on

metDedl§ of adminishtiong | lﬁfug@ml admiuisealiams ywikablg Rhapmagsuiiesl compositions

| uci nogen- 1 nduc Di_sor
P05 %‘ﬁg?fﬂﬁﬁl érécgud%rB?WégV gagBEea, epﬂls tagslets and capsules as well
R anPlesRiF6s. NPhedet hnfipdsipnSpagi hisednclude
as H%'ll %y asllsg]lrl}s?% Relagt ed Di sosr derg suchwass I nhafyant
ﬂa\mmndpn&savﬁta@é s@pendinpatisckenitzused (S0BSUNE 1geHkE) aand other
I ntoxication (292. al ant toxicatio
phapReeuticaly 1P e S HER oo ROt g HERIgR: g compounds of the
hipt solufibAd Mhtch! Mayeest
prel%]@g]l’\%gsfg‘# %%@%r%%%/{gn@ 4 3l§e§?éﬁﬂ§f é‘?;f Di sor der aﬁd aim. in
addlfbor phalea CRFRRL&jted aﬁhagmstebufﬂms @theidangse bBpleupstatedand other

(292.9); N cotine-Related Disorders such as Nicotine
addiéyss seBmaaly goBloysd IGUER SGIHEONF t hdr awal (292.0) and

Ni coti ne; Rel e
(292.9); I 2 gtthgrd Iﬁé@ at g%g% sorgéerggms Eﬁyﬁﬁg(é'sgﬁ 0|ftg e diagnostic

viskapanse Bf?ﬁ)eéﬁfé‘ka 99 vith@theibddyAby siee ¢s80GH radidacti@pioo mdn-radloactlve
I ntoxication (292.89), Opioid Wt hdrawal 8)&292 d
phappiaetuticalnegsnisc ablsot DeIcPRpawRd Opiths @raspt, FYGNERY Ojag; provide a

oS, el DS B PEY Bty g e s o

patﬁbl%@? ddSaoA eindaskeSapient.d- Radiah@ie Dpisomdesutidals are employed in
O herw se Specified (292.9); Phencyclidine

(or
scimgnphyt Iposiime-elissedn Relegrandy PES). dermpuisiizgd gemography (CT), and

Phencycl i di.ne enc 304, ycC
singlg, BRSLOR MBS SBRENCTEFT dPRaEr Ry SEaE G [oosigy poplications,
raaﬁﬂ GY&! Arelh&%r;%&h@w&astubmélea@énw hd!dine (I) including 1231 (PET), 11
encycl 1 di ne-1nduced Psychoti g Di sorder, 20
(Smféh);mdu i, neehnndwme(a“cwmmg Hge®ET), phosphorus (P) including *'P
cli di ne- | nduc i et or der.. ang
a“thé)né Fonigm rh&ﬂcﬁi §’o‘fel§%(?n ngiging,; G flaprng D dgeluding
18 201 t mi®brs SNPbsHrnt iafd ReMigihg dadiation.
F(D%z%]rl%)e]r suchdY@ Se%ggﬁgenkgl—?ypnotl c, fgd()ar Anxi ol yti cg
NoRapéioaaiveephafiafebutli®yls aSedaployed mlyrpagnehc remnance imaging (MRI),
Anxi ol yti ¢ Abuse <§:305 40), Sedat.i ve, }—%? ted of such
ﬂumsmﬂy\;tané WYligaseyR tF%ﬁuf@QEPIw ionsgisplpRRycare r&)?%?fac?
(2 manganese (Mn
cinbo RblhmXGErElng ¢ S oy € S 1), mares ()
anelekaliund G{Tl)l'bﬂmbtehﬁtles@[re a}kbmsefuyifmdettfymgahalpresence of particular
Delirium Sedative- H;( pnoti c-

targehsites intd @1Wﬁs"r‘§f¢fﬂ@b mm\%@%ﬁs ‘@Séd%iﬁ% Hypnoti c-,
or Anxiolytic- Persisting Ammestic Di sor der
Sedative-, Hypnotic-, or Anxiolytic-I nduced Psychoti c

Di sor der ,ThegdRéwin@-exatpaairé rovided fdnpucpoges of illuatatadand not
Mood Di sorder, Sedative-, Hypnotic-, or

forpurpodey of BmitaigRiced Anxi ety Di sor der

EXAMPLES
The CRF receptor antagonists of this invention may be prepared by the

methods disclosed in the Examples. Example 25 presents a method for determining the
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30 Sedative-, Hypnotic-, or Anxiolytic-Induced Sexual
Dysfunction, Sedative-, Hypnotic-, or
W@A0s0k4958 c- | nduced Sl eep Di sorder and Sedati VBET/US2005/037576
Hypnotic-, or Anxiolytic-Related D sorder Not
red@plerbiidieg Sifial f areEX2%e 9p ;didawsyﬁé&bﬁé%}ﬁﬁﬁ'seﬁ'eﬁﬁl @ompounds of
Di.sorder such as 31 WO 2006/ 044958 PCT/ US2005/ 03757
thisdn¥eatien fos (R -spelage Rden Yo aydas actavity. Ot her (or
Unknown) Substance-Rel ated Disorders such as Anabolic
Steroids, Nitrate Inhalants and N trous Oxide: Sleep
Atbredtdggs 1 ncl uding primary sl eep di sorders such as
Dyssomi as such as Primary Insomia (307.42), Primary
Hy per sondic& N, ddaCH 45cetanitriol epsy (347), 5

Br eat hi ng- ated Sleep D sorders (780.59), Circadian
Rhyt hm Sl%cgg\y'%‘?gﬂ%‘?e (307.45) and Dyssomi a Not
Qt her Wi sEWPESiafrigsbuty@R/acty) ; primary sl eep disorders

such as Parasomi as 'such as N ghtnare Di sorder
(307. 47) D&VeBphleomethaid sor der (307. 46),

Sl eepwal kj Di.sorder (307.46) and Parasomi a Not
Ot her wi si)‘%%%gl?‘ﬁéﬁz?@ boppjate 5 eep  Di sorders Rel at ed

t o Anot heyieMRngah;idd v 1, S Insomia Related to
Anot her 10 Menta u%pgcg{yg:gr 0?%‘%%2) and Hypersommi a
Rel at ed DIUANGY'hdiisopdepylakeaDi sor der (307.44); Sleep

D sorder R&E to a_Ceneral Medical Condition; and
Subst anc PMAdRE NNadipethlageiapide dimethydrertalt he

subt ypes oI ersomi a Type, Parasomi a
DN i iBe(dhe

Type and X€d ng di sorders such as

Anor exi aDINEF-VIDis@ti{y3fd7mamidencl udi ng the subtypes 15
Restricting Type and Bi nge-Eati ng/ Purging Type,;

Bul i ni a Q@&r Al %Id\?idgmt%ylrﬁ@mlg@dmhyl%@ﬁlypes

Pur gi ng e;&aqq i ng Type; besity; Conpul sive
Eati ng DES&%?" er’, agﬁg&%%g?i ng Di sorder Not O herw se

Speci f i eHOE0 1-B9drox fMtnisitiagol& sor der (299. 00) ;
Attention-Deficit /Hyperactivity D sorder including
t he subt &S Aiquid chromaperaphiytmdssigpentmstdpyi ty Di sor der

Conbi ned [ 0 4. , Attention-Deficit

/ Hyper act T i fvaé"g%’f‘%wgé;‘@&mtﬁglﬁ‘fqt I nattentive Type
(314. 00) Msbt MBhhRRUIBEY! Chlbrik Per act i vity Di sor der
Hyperacti ve- I nmpul se Type (314.01) and

At t ent i oNaBEfOAc)::: SodipmrTactéetok yhordhysloidder Not

O herw s veci. fjed 4.9); . Hyperkinetic D sorder;
Di srupt i é‘é‘&%@ﬁgﬂf*wﬂ#{%&@&P@r@%uch as Conduct

D sor derTEpnglitdyRethisde subtypes childhood-onset type
(321.81), Adolestent-Onset Type (312.82) 25 and

Unspeci f TEA: DnBedro§ceti2z a8d) , Qpposi ti onal Defi ant
Di sor derTl(Iié:]’i‘sét?zﬂ:-)ydl%?l(,ijrarl?i sruptive

TosMIC: Tosylmethyl isocyanide

TsCl: p-tolunesulfonyl chloride

TsOH: p-Toluenesulfonic acid
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Behavi our Di sorder Not Ot herwi se Specified; and Tic

Di sorders such as Tourette's Disorder (307.23):
w@essonats ty D sorders including the subtypes Rer/asmosl037576

Personality D sorder (301.0), Schizoid Personality
preb) 5PI @aV1s(301. 20), Schi zotypal Personality Di sorder

30 (3071, 22) Antisocial Personality D sorder (301.7),
Bor der | i GasdrerHBh@tVBy eBuippediewith 3@ils88) 215 svtoisampter/fraction
Personal ity Di sorder (,J’E%Ol 50),. Narcissistic

collegioropral Y ydetsciasr sk @mo@rplgaa\v%@éaﬁtngbe (AHNR| Mass detector
t (301.82), Dependent Personality Disorder 32
(el%ﬁ%%@, 044958 PCT/ US2005/ 037576 (301.6),
Obsessi VEPLOmetns: \BHRODBSUWAB] § 4, 39xgomstar (301. 4) and
Per sonal i ti Di sorder Not O herw se Specified (301.9):
EnhancenBRtCogragisgis: t 3D rmbmminudOngp tagetonitiélst e rratest to 100 %

ai r nent ot her. es such as
wosf P o mi ERRleA00dp PG BESTER om0t her
psychiatric 5 disorders and psychotic condltions
aSSOCIated Mﬁth cognltlve |npa|rnent e.g. Alzhe|ner S

Beigiﬁer rde%%ﬂéﬁa 5 ARSIV anai Die,r & UV detector
(220%%3@154 W%Wsﬁfe%ﬁﬁkelec%o‘é% ;Jf»rs such as Fenal e

Sexual Arousal Disorder (302 and Male Erectile
Di sor der Calomn3BRerivA)enen SgwgnMAKrEB,r%rcsms Qe $H0amm;

Femal e mc Di order Mal e Qr as

bi sor der VP BJoPRF: Antaier Se vk o BEardemue PSHIFA
sexual pg,R DieSPoder/msHCh as Dyspareunia (302.76) and
Vagi ni snus (306.51); Sekual Dysfunction Not O herwise
Speci f i e@rada®. 5P B9 JWaraipltis% B % dcdvead 3 Bxihj thet haldi2simnin;
(302.4), Fetishism (302.81), Frotteurism (302.89),
Pedophi Iia (302.2), Sexual Masochism (302 83), Sexual

éa%ﬂelcﬁocﬁo Bereriti Al -. ) 2.3),

SpeCI fi eEIla(f&ﬁR. B}:rgeg@ﬂlMIZOOdSFCI pgmpil Agﬂdﬁrbloﬂamnﬁ}s Detector,
Gender ldentity Disorder in Children (302. gb

Agiley yéqde] a%thl@ryplareswwempleﬁ, Agismebagdat 46rM l.(lAtPgI interface);
(302. 85) e e Specified
(302, o Colin: pERAL RIS BOATL pilion, JEOIhRE, o251 1 he
di sor der Solv@iié:i SFEUGhRIETD,, Giflindd-Erade RictigdoR e BS% water and

art of the present invention. "Treatment" includes
0.0 %,@Hganmuﬂ@mcme?e this is appropriate for the

rel evant Flow rate: 4.0 mL/min, 120 Bar backpressure;

Gradient: 5-55% methanol/CO; in 2.4 min.

Analvtical Method 3 -- Analytical HPLC-MS (LC-MS)

Platform: HP 1100 series: equipped with an auto-sampler, a UV detector
(220 nM and 254 nM), and an MS detector (APCI);

Column: Waters XTerra 3 x 250 mm;

Solvent A: water with 0.025 % TFA

Solvent B: acetonitrile with 0.025% TFA

Flowrate: 1.0 mL/min;
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condition(s). In another enbodi ment of the invention,
phar maceuti cal conpositions containing one or nore
WERBenemspt or ant agoni sts are di scl osed. For tPer/US2005/037576
pur poses of 25 adm nistration, the conpounds of the
present gpyeot | 3% BR% 0% Inﬂf AR B, We?ﬁ@ filh (£2%5 min
conposi tions. Pharnmaceuti cal’ conmpositions of
totgdy esent invention include a pharnaceutlcally
effective amount of a CRF receptor antagonist of the
present invention (i.e., a conmpound of structure (1))

ﬁlcﬁ cent 1i16al) YipReceRt APLgssar rier or  diluent.
present in the

COMPOSi t PRfoi: HP/ RgTeuntl LG® sdfdsC Bquippef vithitdnvgutd-gampler, a UV
treat a particular disorder. |In one enbodi ment of the

5 detpigie@20 ol andi254 rﬂ‘ﬂhranﬁé@MS é@ﬁCt@WﬁMl ons of the
pr esent gn]\/entz, c ude %({} tor
ant agoni sP"MH" e'b% P’P%rﬁ?“ﬁa’i per
dosage dppenstendo wl9mid;he route of 33 WO 2006/044958
PCT/ US2005/ 037576 adm ni stration. In another
enbodi nebelverteA:dOOaGE vy watef rom 1 ng to 60 ng. In

ot her epgbodi en t dosa for exanple, 5
my, 10 Vi@rﬁgg’g?(y A ac %BBHE%H ate concentrations .
10 and dos a@?aﬁhé}f%ns beB r&ash3 Mt el 8% BY10Wen FKirbh®h25 to 2.25

inthe art. 5 Pharmaceutically acceptable carrier

mim nisndi0%I Bl fuen 225a08.25amin.i ar to those skilled in the
art. For conpositions fornulated as |iquid sol utions,
acceptable carriers and/or diluents include saline
and sterile water, and ipal Iy include
anti oxi dants, buffers, %ﬁéﬂr%gt ats and ot her conmon

S yavaleiE i$ @eREAJHNT [6 o CrHiORIOA) S-DoaET FALSEY RAZOL O [ Sy | paRUDBRE 3-YL)-
pills, capsules, granules, or tablets which contain,
in addition td“ME R@@%%ﬁ?bpmﬁ%@w di | uent s

di spersing and surface active agents, binders, and //
i i [ further H

| at eHzCﬁe CRF 1 tor antagoni
prl ataBH,aMnngr’, Qnd i n gaccor

I ach oe@?yh-a Lt hgse di-setese
rrraceutﬁ[ Sci‘engesy, Gennar o, .
Co. yyEast off,” PA 1990. .l\n addi tion, pr
i ncl uﬂed vﬁ‘cl?ﬂl n the /g\cl)nt ext of th| S

Prodru L are any coval ent| yH

rel eas onpound of s

eni Agt-enss
ck Publ i sHI 1

rugs are aI o) /\I\

ed byaH,Abdi f y\ ng
at\\t he ﬁ@dﬁflca/o i j r by

EAA
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routine mani pul ation or in vivo, yielding the parent

conpound. Wth regard to stereoi soners, the conpounds
wobkooshsast ure (1) may have 20 chiral centers BOTUSAYS/037576

occur as racemates, racem c mxtures and as i ndividua
Stepriadnt i omers or di astereoners. All such isoneric forns

o e A0e L e PSSt R Bl BB
f. th . : N
i PRI Bl LA Dot 68 S

acetid 81t (60 AaL)l 4 08ddh 2 N  The eesaltedt sbliioi i etined atk T for 7 days and
structure (1) may al so formsolvates 25 with water or
thept demeendratgalinincvaseb v ébhestesidye hwas diagidied swidlh 60lid MaC4t g pH 10 and

i ncl uded w thin._t scope of thi.s invention. .
ex%%éet#‘é'ftg dIFsanes n@ﬁ.t '00; Wg‘?p rTé’§ e?]cimmflmfie ﬁ){tlragh “ga? oVY/ﬁ!S gd with IN ag.
NatB RRObdRY dribd 8&rNGS®, VAd Ledpbradfd § %RLs €5 §iveR-dimethylamino-4-

il nesses, including endocrine, psychiatric and

mettelpyolding asad calomos ddr(€mpd 14, Bhas §8%). SdNMRe(ORSds): 2.26 (s, 3H),

T

sufficient to treat the disorder or illness. Such
nmet hods i nclude system c adm nistration of a
StgphiB:maceuti cal conposition containing a

pharmaceutically effectiv nt. .of CRF, to
D e o s e b 0 SN e STAERE B §1) and water
' ‘ i ' in DCM (50 mL
i VKSR o St SAA LRIRG, oFUSHER B2 i) e POY (50 )
0 °af ina@frihni The a¢subimt 1t booval swgensionstvamstirond atduI@ &byl @S5 hr. The
phar maceuti cal compositigns of CRF rece r

resghend gt cxtractedh prilidiexpesader €00 ghlahand e %?I{h?lﬁd PHBFeY Y, washed

. . ca | i i r i , .

SRR e 8o ARpll i v, 1 oIS i

byf ¢RYMERBEPhy Ure SRICK adel Vieish 1581sHiey didegire/hdxaadsend rpgveaiebromo-2-
enul si fying agents, and ot her har maceut i cal | 'y

dim@bﬂpm&m—@n;ﬁmlpyriﬁﬁg@ aypian sakid erapd ABnd 8 gieldk | BINMRLECDCl):
' ' b ed |
2 e St oD R A e s e oo ae LS 1

addition to the CRF receptor antagonist, buffers,
anti oxi dants, bacteriostats, and other additives

Stepolfironl y enpl oyed in. such solutions. 10 |In anot her
enbodi nent, the present inventiaon,permt h
di agnost irf?:to 3 rER 'Fsi‘%f)_f gﬁgB?Sl%rBe(H IR ?]éﬁg @notrﬂjl‘ ) Vg gdded a
unx@é}ypoPtYor{ bea Y98t of edigians ¥48€5 By froRNStegd BOMCTHF €100 mL). The
pharmaceut i cal agents e of a conmpound of the present
redctive wasoinitimged witb\Vd deops ofph@glilpbugedane withngightsdicating. After

inigiﬁt?(l)nogfi t%glrea%tslgr? ?8 nn?ftof %E{Fawgsaztxcld%g.t & rBet Of itlgeesoqtilﬁc’o%a(%eCmpd 1b
was added dropwise to maintain a gentle reflux. After completion of addition the mixture
was stirred at RT for 0.5 hr before DMF (1.5 eq.) was slowly injected at 0 °C. The
resultant mixture was stirred at RT overnight and quenched with saturated aq. NH4Cl. The
resultant was extracted with ether (2 x 500 mL) and the combined extract was washed with
brine, dried over MgSOQy, filtered and concentrated in vacuo. The resultant was purified
by chromatography on silica gel with 1:5 ethyl acetate/hexanes to afford 2-dimethylamino-

4-methyl-5-formylpyridine as a tan solid (Cmpd 1¢, 77% yield). The analytic sample was
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pat hol ogy detecti on and assessnent. Radi oactive
phar maceuticals are enployed in .15 scintigraphy,
W@oEkhEo8s e ssi on tonography (PET), conput eri2€mUS2005/037576
t onography (CT), and single photon em ssion
obiGAEPHY %Hs%a?l‘%'za%%‘?g{n?.@ﬁ%r/ﬁépaﬁg )y Eﬁ\ﬁRS(@?itl%): 2.57 (s, 3H), 3.11 s,
applitations, radl ol sotopes are incorporated of suc
6HR l6ea880] B1)28.43q¢li 11D, 9.8 (4, nEh),udS @128 166RHE"). 1251
(SPECT), and 1311, technetium (Tc) including 99Tc
(PET), phosphorus (P) including 31P and 32P, chrom um
. including 51Cr, carbon (C including ' 1C,
rine (F) including 20 18F, thallium (TlI) including
201T1, apgh hiskersibn bRBuOK (120 &S MODMEY0i D) &i-5Q °C was added
radi ati on. Non-radi oactive pharmaceuticals are
dropwise aysethtion o HgaMiIC ¢1T.€ ghimaVEE (70egl-hgllfeNmpyvn solution was stirred
f.l war oscapy, and ultrasoun Far, such .apphi j~on
st 305 oBEa0ats Fetti bt iatoormedol tar enBio VESHORE) was added
drof@eie! | Pheimdufsddt npGhiddivag sdipeCds -50 QD £64-6)5 hP@hd Yibnched with
Ba), manganese (M), and thallium (Ti). Such
methatolt {(78@smi).e Bhis anixgeé wasf lomatdddentdffuyi fog It he angrtks splyent was

of rticular 25 target sites in m xture and for )
cvapg %1 g RYhEeRAdein ?th%aa‘?ﬁ%‘&’&’ra@." : ?raﬁwsﬁmg was washed with

bﬁﬁéf%ﬁﬁ'@!f-leo%@ S%O:}ﬂddﬁd?é&)&m% mg%ﬁ&ao%%iﬂah%m @&kpﬁcé{‘ﬁg. This

not or purposes of limtation. EXAMPLES 30 The CRF

workege plave 2qdiragtbyplasiiso-dimdtlingl <5 -(cymmembétbyl) pymylinee apr & peiled  solid
met hods, dj scl ose

Crpb A 5 EeAQHat nEINMF (GOt i MG o0& e TR (s 285, 6.36 s
4 576 bi ndi
HEOY QARSI MR ORAIR L0, oee an mssay Tor

screeni ng conpounds of this invention for
CRF-stinul ated adenyl ate cycl ase activity.
StepdB: evi ati ons: AcCN, MeCN: acetonitrile 5 AcCN:

Acetonityil - .Di api ' ' .
Di chl or ofrrrlé? Easﬁglénﬂ&%: 3.@%‘{/{4&;%3?%%%’ XYy daIEIaeH (%)Pcelq) in THE
(100, by Whi sdtietl QBYhCRIDOsH dilif] dieetd@. Oftd: mixture was stirred at RT until an

N, N -di i sopropyl urea DVA-DVA: N, N-di et hyl acet am de
exafhermidigactayestagted and hydrogen evolved vigorously. Ethyl acetate (50 mL) was

Ste

then added dropwise to maintain a gentle reflux. The mixture was stirred at RT for 2 hr
before it was quenched with water (100 mL). The organic phase was separated and the
aqueous phase was washed several times with ethyl ether. The aqueous phase was then
acidified with acetic acid, and the resultant was extracted with ethyl acetate (5 x 800 mL).
The combined extract was washed with brine (50 mlL) and dried over MgSO;,.
Concentration in vacuo gave the keto form l-cyano-1;(6-dimethylamino-4-methylpyridin-
3-yl)acetone and the 3-hydroxy-but-2-enenitrile enol form (Cmpd 1e) as a brown solid (40
g, 80% yield). '"H NMR (CDCl5): 1:1 mixture of enol and ketone form, 2.24 (s, 1.5x3H),
2.32 (s, 0.5x3H), 2.88 (s, 0.5x6H), 3.09 (s, 0.5x6H), 4.50 (brs, 0.5x1H), 4.62 (s, 0.5x1H),
6.13 (s, 0.5x1H), 6.35 (s, 0.5x1H), 7.60 (s, 0.5x1H), 8.05 (s, 0.5x1H); MS (CI) m/e 218
(MH™).
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DMVE: 1, 2-di met hoxyet hane DVF: Di et hyl f or mam de
DVF- DMA: N, N-di net hyl f or mam de di net hyl acetal 15
wE206/0E9RY | acet oacet at e HOBT: 1- Hydr oxybenzot p¢BES1085/037576
LG MS: liquid chromat ography-mass spectroscopy MDA
%gk:ondl al dehyde bi s-di met hyl acetal MCl:
anesul fonyl chloride 20 NaBH( OAc) 3: Sodi um
Tri acet oxyhiakpb pfiCinpe 1eR80 §) arfdt yidedtinerhydidbrafhider{62 g) in ethanol
Carbon TEA: Triethylamne TEA: Trifl uoroacet| c acid
(15@ ) apdtwater/@p ey Wi hestedde mftux fop s hr-nkthayel was?devavﬁddlé vacuo

o35 S DR B0y B0 G P Hpege s v st

ollﬂqqfézuﬁgozﬁﬁl/ QS%MantFWE@extdete@ With €ty acetilPl G xtract was dried
g& ed with Glson 215 auto-sanpl er/fractlon
over

1, drlterqharlsk/cwmte&t@i iranetug tTHBYSBRMAe-G4A- dﬂmhylamln0-4-

o SR S50 S50 L LSRR i, ol B0 g v

wam:/ygfhmzed{é}oﬂ@ﬁ&tmaﬂersl |HNMRV(@W13)t 20300 31), 2.14 (s, 3H), 3.10 (s,
acétonitrile in m n, maintaining 100 %acetonltrll

6Hj, dr103brs, BH), A §;st 1Gn17.9%(6 hidt); MS (ClpHmgh23%Mbnmance
Li qui d Chromat ography (HPLC-MS) Platform HP 1100
series: equipped with an auto-sanpler, an UV detector
Ste%QG(ZZO nM and 254 nM, a M detector (electrospray);
um: Phenomenex Synergi MAX-RP, 4 nmicron, 2x 50 mm
Mobi | e pAastitioAoidimpd 10(2026g PantiFAhylBraloatetate (2.5 leg,) in dioxane

025% TFA;
(108 mL) was heated to reflux for 20 hr. The suspension was cooled, and ether (200 mL)

was added. The solid was collected by vacuum filtration and 2,5-dimethyl-3-(6-
dimethylamino-4-methylpyridin-3-yl)-7-hydroxypyrazolo[1,5-a]pyrimidine was obtained
as a tan solid (Cmpd 1g, 23.5 g, 62% yield). The filtrate was concentrated in vacuo and
the residue was dissolved in water (50 mL). This aqueous phase was extracted with ether
(3x 300mL) to remove starting material and impurity. The product was then extracted
with DCM (5x 300 mL) affording another 6 g (total yield 78%) of Cmpd 1g. "H NMR
(CDCl5): 2.10 (s, 3H), 2.20 (s, 3H), 2.33 (s, 3H), 2.91 (s, 6H), 5.64 (s, 1H), 6.24 (s, 1H),
7.65 (s, 1H). MS (CI) m/e 298 (MH")

Step 1H:
A suspension of Cmpd 1g (11 g) and POCI; (2 eq.) in acetonitrile (50 mL)

was heated to reflux for 8 hr. The reaction was quenched with ice and basified with
Na,COs. The product was extracted with ethyl acetate (2x 200 mL). The extract was
dried over MgSO,, filtrated through a silica gel pad and concentrated in vacuo to give [5-
(7-Chloro-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-3-yl)-4-methyl-pyridin-2-yl]-dimethyl-
amine as a yellowish solid (Cmpd 1h, 11.5 g, 99% yield). 'H NMR (CDCl5): 2.13 (s, 3H),
2.43 (s, 3H), 2.53 (s, 3H), 3.11 (s, 6H), 6.49 (s, 1H), 6.78 (s, 1H), 8.01 (s, L1H); MS (CI)
m/e 316 (MH")
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Flow rate: 1.0 nL/mn; Gadient: 5%B/95% A to 95%

B/ 5% A over 13 min, then hold 2.5 mn; 15 Anal yti cal
wo/kdkod1928 - - Supercritical Fluid Chromat ogr aphpct/85)s/037576

Platform Berger FCML200 SFC punp, Agilent D ode Array

Detector, Agilent Model popl ate aut osanpl er,

Agi | ent Model 1946 MSD ( ' rface); Col um:

Ber ger SRyiriehineOr REBAGENT (214CD IMETHOX Y JHREBNHI)- ASUIOWEIRIIE

SFC Grade C02, Optima-grade nethanol with 1.5% water

and 20 0.025% et hanesul foni c aci d Flow rate: 4.0

mL/ mn, 120 Bar bQackpressure; [ . 5-55%

met hanol / CC2 i HCZ. 4 ni n, Anal yti caN Met hod 3 --

Anal ytical HPLC

equi pped wi tha anpissiiC a Qr 25 (220

nM and 254 nM d an W@dor @ Col um:

Waters XTerra 3 250 mm ol vent nat er with 0.025

% TFA Solvent B: acetonitrile with (.035% TFA

Flowate: 1.0t nin; 37 WO 2006/ 044058

PCT/ US2005/ 037576 G adient: 5% B for 1.55 mn, then

10 to 90 % B over 46 mn (47.55 min total) Analytical

Met hod 4 -- Analytical HPLC-MS (LC-M5), Platform
Steplt Agi | ent 1100 series: equi pped with an auto-sanpler,

et oot or IRABCHFPoTLIFR OBnbthhncr Ryl bl ires 500 @y

icelac@BnédHath) %Q%@édedroﬂwﬂe Algbtidn oPAERNE (B8. 80%)(15%%%150 mL),

in water ~ Solvent B: 0.05% TFA in acetonitri
kee@iregd thentempBrater8 dfothe OnizBureribelow k80 “Cr obhB%oRition O $tif:d and

1 0
all(%{/%n t%' 2(?00 ° tg ' %—%O an’ O\Eepeq09on{?n%tefsr cH«I:]fozre 25a soll’f’tlozn5 of 24-

dimethoxybenzaldehyde (50 gl) in DME (150 mL) was added dropwise, keeping the

temperature of the reaction mixture below —50 °C. The reaction mixture was stirred at —50
to —60 °C for 1hr, then methanol (200 mL) was added. This mixture was heated to reflux
for 2hr. The solvent was evaporated and the residue was partitioned between ethyl acetate
and water with acetic acid (40 mL) added. The aqueous layer was extracted with one
additional portion of ethyl acetate, then the combined ethyl acetate layers were washed
with brine, dried over magnesium sulfate, filtered, and concentrated. The residue was
purified by silica gel column chromatography, eluting with 1:1 hexanes/ethyl acetate to

provide 2 (48.8 g).
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EXAMPLE 1 SYNTHESI S OF REAGENT

[ 5-(7- CHLORO 2, 5- DI METHYL- PYRAZOLO 1, 5- A] PYRIM DI N- 3-Y
W0 200640449E8THYL- PYRI DI N- 2- YL] - DI METHYL- AM NE O p@I/bs1dBL037576

NaBH3CN / \ Br / \ DM N AcCNN HOIla lb 1c NH 2

AczO ~ H HNC NaH, THE Hgxal@s]M:§ t- BUOK Et OAc HZNNHI

HBr ( \ Id Nle Nif HTN, I /T,- POC13 EAA\ MCN

ByNTHESISIF RiS\CARTS D A5 0%0IE SERCTX Y/BRONT/ /BB YHE BND £2-€JpIL ORO-4-

A To a m xture of 2-am no-4-picoline ‘(:33 g), NaBH3CN

(57 g), formal dehYHEHOXBIIEN)-ACETGBRE 240 nL) in

acetonitrile (1 L) and water (200 nL) was added

dropwi se acetic acid (60 nL) at 0 "Cin,2 hr. The

resultant sol ution was stjeded at RT for N]days and 5

t hen con€

with solid

trag Sd w t hlhexanes
(3x 700 The €& in ract @Q vwashed Wiyth 1N
aq. NaQH agd bri neel drilg er NaXB50%k and apor at ed
in vacuo 7 di

a colorlegs oil (Cmpd la, (36 g, 88%. 'H NWRI(CDO 3):
2.26 (s, a) /033a 0" 3b

Step 3A:
2-chloro-4-hydroxybenzaldehyde (9.56 g) and K,CO; (25.3 g) were stirred

with DMF (30 mL) at RT for 30 min. Iodomethane (4.0 mL) was added, the reaction
vessel was sealed, and the mixture was stirred at RT for 16 hr. 300 mL of 2:1
hexanes/ethyl acetate was added, after which the mixture was washed 3 times with water
and once with brine. The organic layer was dried over sodium sulfate, filtered then
evaporated to a volume of about 50 mL. The precipitate which formed was filtered and

washed with hexanes to provide Cmpd 3a as a tan solid (6.0 g).

Step 3B:
Formation of the acetonitrile Cmpd 3b followed the procedure of Step 2

employing t-BuOK and TosMIC in DME.
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3.07 (s, 6H), 6.33 (s, 1H), 6.40 (d, 1H), 8.02 (d,
1H; M5 (Cl) mMe 137 (MH). 10 Step 1B: A m xture of
w@Eopd/okasg 32 g), Na2COB (30 g) in DCM (50 nli) eamUsBDE037576
(400 nL.) was treated dropwise with a solution of
bromne (13 nL) in DCM (g aAWpPIA O OCin 0.5 hr. The
resul tant |ight brown suspension was stirred at 0 CC
SYOTHBSIS OR REATEET 7-C8is ORO-8AHd -MEEH B 2-METBUL-RHENY DX HDOSETHYL-
(2x 600 nL,) and the conbi ned extract was washed 15
with brine, dried oV&AZREAIHARNENPEFOr ation in
vacuo. The crude resultant was purified by
chronat ography on silica ggl with 1:5 ethyl
gget at e/ hexanes to give 5-bxonp- 2-
di menhyl am no- 4- net hyINg8g_Mi ne as a tan solid
1b, 78%xi el d). NatH NMR (CDG13):, 2.30 (s, 3HHNZ. 04

6.38 (3HF1H), 8.14 1H) pWBLE6t) me 21
A ep "Et nto a ensi o—of—magnesi um
in THE (20 nL) was=added a quarter porti

% ¢* fromStep 113 in TH
(100 mf). The reactipn was ifRitiated with 5 drops of/O

4b

conpl etion @ '

RT for 0.5 hr before DM
at 0 OC. The resulta#
qi ght and quenched w

mai ntain a gentle refT ux.
the m xture 25 was stirreg
(1.5 eq.) was slowy inje
m xture was stirred at RT
saturated ag. NH4C . The ant was extracted wt
ether (2 x 500 nL) and the gOnbi ned extract was washedo
with brine, dried over MySO4, filtered and /
concentrated in vacuo. The resultant was purified by
chromat ography on silica gel with 1.5 ethyl

Stepet-at e/ hexanes to afford 2-di nmet hyl ami no 30
%-rrethyl -5-fornylpyridine as a tan solid (Cmpd lc, 77%
yi el d). $hdiuvemizydyide 128 gpifed0fasusp8esiWOn2G )6 $44168 to a solution

o BTSSR 43S ) O LS R e
mt%rg%“'égg%ﬁﬁ% dlfs'é}hyl Gcdate I(v@ats gglh'gd amd i n{i)?turel\?gs %{I{%’g(g%aually to

te%)cl Do In a suspension of t
an (rt@mal tginperatudd/Bf ¢¢ OC mA)fteatibeui( 0GRinnees aadgerdus feaction ensued, and

dropwi sge a solytion of TosM C (15.6 in DVE (70 i) .
heaHHg 51 G105 OSIFE " ST s Cetate. G AR wasrackied agovise over

abchg gg&%né@ & Hain®n A TR gl)ﬁ)ug Hfdx%éel{ B diffon Wi (%szzrv\é@.s By the

end of the ethyl acetate addition, the reaction mixture began to cool, and the mixture was

4d

stirred and allowed to cool over 3 hr. 150 mL water was added followed by 300 mL ether.
The aqueous layer was washed with two additional portions of ether. The ether extracts
were discarded. The aqueous layer was acidified with 20 mL concentrated hydrochloric
acid (pH ~5), then the mixture was extracted with three portions of ethyl acetate. The
combined ethyl acetate extracts were dried over sodium sulfate, filtered and evaporated to
give crude ketonitrile 4a as a slightly amber oil (39 g) which was carried forward without
further purification.

Alternate Step 4A:
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dropwi se. The resultant m xture was stirred at -50 C

for 0.5 hr and quenched with nethanol (70 nmL). This
wWorRoobnsossvas heated to reflux for 1 hr and t hepGDUY®N$/037576

was evaporated and partitioned in ethyl

acet at e- . d

bri ne, d??&elgﬁqh EPSB ?JSQ@P% {jk%ﬁ{) Seq@gloﬁﬁﬁggglhx\sah{sﬁlﬂw%saadded 0
a s@etllomw-Met%xgtmmbthaqmbmyl&et&hﬂrﬁe (M8r8ke, L(D;:92gavlé in anhydrous THF

| am no- 4- ne -5 -(c yanonet hyI yri d| ne as
QL et A 4pdnL)(‘€?§p%1id$@ ancits ryixtgooms Pt biadaico gy internal

te E&Mr 053 S 1 ac ﬁ% r?@tsad \@ﬁﬁéﬁrﬁ/ﬁ% dlggoﬁﬁféf ni%ledlately by

rendoVing alesmﬂﬁglsmﬂeafon@ma 10E042 8740mR.3 totall 4 14ngolNatds added
(2.5 eq.) in THE %100 m_; was added about 5 mL of
droewnsmto awentaingeflthe Vigoreusrhydveasn syvplutien was obeeryas and the reaction

Wa%l)étgla?(g g t{oé?ﬁ:% tgrn%(’z]‘é ttgel?té)%pcﬂﬁ?%&g@ge\”ﬁ ?Jﬁéje L) was added,
folldvea h MR Witk vERRdUs &tiffd ahd thd RGudBuX 1aef WiR d
° sti r\yggﬁgt& Q;'m?or]@ﬂz lrtw V%ef (grte1 | té vvast qug%c#edw\;cm th Separate

and/mcbﬁeq i cnmq HGQhte pdt ganThe phweons leysr wapentraried vaidEtOAC (3 x

h ueot hase S h severa imes with
o iy v AP Sairaes oo SO N EhBrerl-afar Pt to afford da
as WM érﬁbe@‘égio'r&l &P((l@s 83%@.%%01[ e$Yl o} puas) extracted wth
et hyl acetate 00 nmL).  The conbi ned extract was

washed with brine (50 nL) and dried over MySO4.

Concentration in vacuo gave the keto form
S—eﬁ-ﬁgyano | -(6-dimeth yl am no-4-net hyl pyri din-

3-yl)ace j

Form (Gmd Tyt oL LR I PR B X0 fhg R BT uR AR 231 ©
was drtisf)lﬁﬁe(l @DaHs8)ute &thﬂndh(mimnh) afid eatet (25nd.)k dthe maxfune was refluxed

(s, 1.5x3 2.32 s,05x3,288(s,05xl—|}

forglpg@)((rgatelg ?5;{%::3:}16 gfeag@or{ By)gureowgg(g_l wed4t06<§>ot éhen the solvent was

evag_ ‘g’%b]?thél_ e(\§as ng%é&ﬂ?ﬂj tkgm?%ﬁ&; w@rg%eﬁ"@yl\ﬁg@tﬁ% (gss’aturated

aq.MI—E@@ﬁ/(Mﬁﬁ.S EﬁT tho)SRROE e SekbractSl epithl EthyPadetaté e 100 mL).
of Cnpd le (30 g) and hydrazine hydrobromde (62 g) in
Th@@wah@r:d ofgamey aygrs mxe M@d mztb biine (LBQ me)adEgd oyer magnesium
sulfa f t)éreefd \A%lgle Igl{)(brflte g{‘ﬁ’ cru S{f}@vﬁ)ﬁ%s') Qp?{]% (%ﬁg)gﬁ(g%%% which
wap&bﬁtﬁ@d e aRBGithdue turdet Bur5f_1é‘aﬂbhd Na2CO3 and the
resultant was extracted with ethyl acetate. The
Alteroatedidep s dried over MgSO4, filtered and

 CogPRd 4d Qfs?% £, 9880 U6 d in EIOH (1.09 L) and water (109 mL) and

hydrazine hydrobromide (112.39 g, 0.99 mol) was added. The mixture was refluxed (90
°C bath temperature) for 2.5 h, at which time LC/MS monitoring showed complete
reaction. The reaction mixture was allowed to cool and concentrated in vacuo to remove
EtOH and partitioned between NaHCO3 (950 mL, sat. aq.) and EtOAc (400 mL). The
aqueous layer was separated and extracted further with EtOAc (3 x 400 mL) and the
combined organic layers were washed with brine (400 mL), dried (MgSO,) and
concentrated in vacuo to give the crude aminopyrazole 4b as an amber colored oil (168.8,

80 % pure), which was carried on without further purification.
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met hyl pyri di n-3-yl)-5-nmet hyl pyrazole as a browni sh oil
(Crmpd 1f, 30g, 93%yield,) which was crystallized

wo canneber - hexanes. H NVR (CDC13): 2.07 (s, 3pQT/UR0080037576
(s, 3H), 3.10 (s, ©6H), 4.10 (brs, 3H, 6.45 (s, 1H),

Sted 482 (s, 1H; M5 (Cl) me 232 (M-1+) 10 Step 1G A
solution of Cmpd if (29.5 g) and ethyl acetoacetat
(2 5 eq Bthyhacgicaseiate (EADOW2Hrt midawasisdled P 2 SOIEPT a&“b (40.2 g,

ot b WAL B BRI o
durfd{gl \I’ﬁlﬁﬁ &o?o@n%éﬁﬁ& By lpf‘e%r[ﬁéted from solution as a white solid. The

t hyl pyri di n-3-yl)-7-hydroxypyrazol ol[
readtidn- m]mmelvmscbonEdvm tbb peicipiidte] Basafiltered and svshed ‘Q’@rﬁ@l d ether.

I , 62%vyield
110 et i e e S 2L oM PR BT o e

'm fgadueous phase was extracted with ether (3x
an%évrﬁlt) 00 renove starti ng material and inpurity. The

AltBin@evcstepac: t hen extract ed vvith DCM ( 5x 300 )
af f ordi ng anot her & ot al

NVR acegoaggakegE #1)(20 kg 'd P& :Qq) 0 256 i%(llé)?'the' Hide ab

(183}_%&) ?lemopl_bn a C?tgu% ?g%:h%)@ ﬁ%ctlé%acic_étwagd @80 mL). The

mitUEP S| Bhtdd t&m}éﬂuigfo(r 11 1g) dafice RQGES t{iBe epyr)tzdlopyrimidine 4c
acetonitrile (50 nL) was heated to reflux for 8
preFipitated fearn celwias aguke e olidt hTlicc Eaghied BREF w@s §hold and the

pref@%atfowaﬁ,rffte rOdléC\‘fv 83 Wil cglgt &ger\!\”’[ﬁj’;g ﬁ%ﬁﬂl%@%@q})& dried in

ract was

vadubolib yRIE B 1 Q(@Wh}oﬁ 751)iof Engifd 4paRdnasttivhpaseit rated in
vacud to give [5- (7-Chloro-2,5-dinmeth yl-pyrazol of
1, 5- g]ply]rldm din -3 -yl)-4- rrethyl pyri
y imethyl - amne as a yell ow sh solld(Crrpd
-—@h—qlll 509, 99%yvyield). "HNW (CDC13): 2.13 (s, 3H),

2.43 (s, ,

PSS 78P§595ph %u@%x%&lor?dé)(lZ%_Ii)J);]ml(\s/Ssadzi@f%CI) aﬁ,;sg&]s(cﬁl,of% (12.1 g)

in axmyﬂ)omacmnzﬂwmmm W/Mmoaw@mmatmmﬂ@ for 30 h, at
SYNTHES| S OF . REAGENT

which DRIl INETRAENOR IHEENYLY) 45 ACRERNI PRI RSO I 9P s MR ety fpR e Was

poured onto 300 mL. of ice/water, and the reaction flask was rinsed with 100 mL ethyl
acetate. The mixture was then stirred and neutralized with sat. aq. sodium carbonate. The
red mixture became yellow upon neutralization. The layers were separated and the
aqueous layer was extracted with ethyl acetate (4x 100 mL). The combined organic layers
were washed with brine (100 mL), dried over magnesium sulfate, filtered, and
concentrated to give a clear brown oil. The crude product was chromatographed on silica
gel using 2:1 hexanes/ethyl acetate, giving Cmpd 4d (12.1 g, 94%) as a clear yellow oil,
which solidifed upon standing. -
Alternate Step 4D:

To a suspension of pyrazolopyrimidine 4¢ (235.1 g, 0.83 mol) in anhydrous
acetonitrile (1.2 L) was added phosphorous oxychloride (232 mL, 2.49 mol) at rt. The

mixture was heated to 80 °C and stirred for 20 h and allowed to cool and concentrated in

vacuo to approximately 1/4 the volume. Ice chips and water were carefully added with
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25 Step 2: Into a suspension t-BuOK (47.3 g) in DME

(150 nL) at -30 oC (dry icel/acetone bath) was added
waoleapososs a sol uti on of TosM C (58.8 g) i n DVEPC1/E82005/037576

m), keeping the tenperature of the mxture bel ow -30
stifpingth enake |t o6 veksmesun torlel. Eneurirg) the weeperasursowds always below 5
o~ 060 C over, 10 m, nyt.es before sol ution of 4 10

Cafne HoiS7oRtD aPIaHOE "TaE 161 FriP (e (Hsgrenle BHvas brovgh to
arGiftdesl7 AisPRVINEGH (2epPRiagy. the rsGIRE rRldERp&sidN@as extracted with

reaction mxture below -50 T. The reaction m xture was
Et6ticr(B add0tmLband the co®in€d fooganihlayers kieind ieigh@modnd(@@entrated in

m.) was ded. . Thi.s m xture was heated to reflux for _
> vagigto gikec ewaw%%%@aad?%my SRdtding %Oégi(é%fﬁa‘& % purity),
Le acetate and water wth
W}gg{e{v%lgcusgg? eé(:}?ow?nﬁi% ng(%gée%p The aqueous | ayer was

ext r act edhlyd plopasébi thiadditodavse: portion of et hyl
acetate, then the conbined ethyl acetate |ayers were

washed et h Bri-giaetiyli3cd-odisethrrynkenylini-shipfopyeazolo(1,5-a]-
d -t . centrated. The residue was purified
py{#}}"%‘lﬁ% ?Sg%“ggﬁ"@gﬁmn chromat ography, eluting with 1:1
10 hexanes/ d@fhy| 2g@ihite/1302-dhlersiLmethok fsheBylg)7-cHaroP¥dazolo[1,5-
2006/ 044958 PCT/ US2005/ 037576 EXAMPLE 3 SYNTHESI S OF
- sEari@ OR3P NEHEHOXY- BENZALDEHYDE AND

2- CHL 4- THOXY- P - ACETONI LE H I

|71 ToswE ver Skl @ o pRera b CuRor it £
pyﬁn@dlh@(s%ﬁn@ﬁ%l@%’th@ﬂ]pﬂhleﬁiﬁEk\é‘i’&liﬁﬁeﬁ6 g) and K20

(25.3 g) were stirre with DVF (30 nL) at RT for 30

m n. | odonethane (4.0 nL) was added, the reaction
vessel was sealed, and t Ixfure was stirred at RT
for 16 hr. 300 nL of 2: 1%@&%3/ ethyl acetate was
15  Midadtes bl REAWBVER (3-BRONMOSE, 9 MBRSy 1WA IS 8] 1L - RS RNGDIN-7-
water and once with brine. The organic |ayer was
dried over sodi WhAMING#BUFYRIG AGIR MEGHYIWESTER

al

H POCI, ‘
N
HNTN\ EAA Z NN _EN A N
\
N < . =
HZ
Sa 5b
| ;@C
Br, _ —~ N\ H,
N = AcCN
5c Br
Step SA:
20 A solution of 3-amino-5-methylpyrazole (20.0 g), ethyl acetoacetate (32.0

g), acetic acid (6 mL), and dioxane (150 mL) was refluxed for 16hr. A white solid
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evaporated to a volunme of about 50 nL. The precipitate

which fornmed was filtered and washed with hexanes to
wEemendnsCnmpd 3a as a tan solid (6.0 g). Step BB/UIH05/037576

Formation of the acetonitrile Cnpd 3b followed the

u f, .St [ -
oS0 R ETRIOH S TRy 90 Bl o cver o

proS¥XNRAH3D B OB6 RoASNhite solid.

7- CHLORO 3- (4- METHOXY- 2- METHYL- PHENYL) - 2, 5- DI METHYL-
PYRAZOLO [ 1,5-A|PYRIRMDINE HHN - NaH H2 THE HZNNHZ
stefBR. Et OACc 4a 4b O H EAA POC13 dioxane McCN 4c 4d /O

‘grvp 4A:. Sodi um hydride (12.0 g of 60% suspension in

oi I') wasTaddegspensdnsof Ba @00 8f in [.4-dioxane (30 mL) was added
4- et hongZ nmet hyl phenyl acetonitrile

trieghigraing Qm@)(ammhﬁﬁghoaqusmygmg@de (7n‘§ mlag%ﬁhe rmgn was heated

th added and. m. X
undfl oy A AGBTE 58 £ G ThR P o kg B R M3 g barn then
tree6d  sOEEREiva@ROWith 1Qatet Nidiesq. asodiaar &%&bbﬁa@tdoﬁﬂuﬁnm pH 8).
and heating was discontinued while additional ethyl
chekth@pmetéla(ﬂWaﬁ@ﬁdvvhgnchdttemndmpW$washﬁérthreakitm@s with water. The

t t f
corB B Bresti aiero eie s o8] magnelTian quie T HEFREL g concentrated to

a dafebie &fldiThe QRudel REulfHAGak %nﬁh&tbrk;rs@ncta %?Qh?&nﬁ@é}laphy using
and the m xture was stirred and allowed To cool over

30% ¢thyl a&aterlin veexemeswass eladule préolingwsel (BPg 300%riased hvarite solid.
T us | ayer was washed with two additional
Lcég[ﬁt r&@w& her. The ether extracts

Step 5C:
Bromine (0.51 mL) was added to a solution of Sb (1.5 g) in I:l

methanol/water (40 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 MeOH/H,O (1:1) until
the filtrate ran clear and was then dried under vacuum to yield Se (3.0 g) as an off-white

solid, which was used immediately without further purification.

Step 5D:
To compound Sc (prepared above) was added (RS) methyl 2-amino

butyrate hydrochloride (1.3 g) followed by acetonitrile (40 mL) and 4 angstrom molecular
sieves. The reaction mixture was heated at 110 °C for 5 h. Ethyl acetate and aq. sodium
bicarbonate were added to the cooled reaction mixture, then the organic layer was washed
three times with brine. The organic layer was dried over magnesium sulfate, filtered, and
evaporated to give a crude yellow solid. Purification by silica gel chromatography using

30% ethyl acetate/hexanes as eluant provided Sd (800 mg, 28%) as an off white solid.
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wer e di scarded. The aqueous |ayer was acidified with
20 nmL concentrated hydrochloric acid (pH -5), then
WO beonisostir e was extracted with three porti onspof/ustony037576
acetate. The conbined ethyl acetate extracts were
dri ed over sodi um sul f atEXAMRIiEE6ed and evaporated to
gi ve crude ketonitrile 4a as_a slightly anber oil (39
g) Wwhi ch waS YNBSS REAGRAT &‘I‘HYPﬁegf"Ac%@AMW%er
purification. Alternate Step 4A: 44 WD 2006/ 044958
PCT/ US2005/ 037576  Sodi um hydride (35.44 g of 60%
suspensi on in%, 1. 48 HpdH-HWas added tona sol ution
of 4-net hoxy-2 t hyl nitrile (1148.8 g, 0.92
mol ) in anhydfous THE (2 at rt. Etf 0 nm.) was
added and the m xture vvashgzl‘&?t ed gradual lgato an
internal tenperature of 071 T. Reaction initiated,
and heating was discontinued i medi ately by 5 renoving
the heating mantle conpletely. EtOAc (374 ni, total
Step614 nol) was added dropwise to maintain refl ux.
Vi gor ous ghy.dr oge ti .
Feact | on U RRLRUGS: 850 1B £ SFHHGH, SRpddb rop gygpension
of RgttbkylemineWldedch(ofRle (Bd-)) Wame A& 100 nfll) 4Well Byetonitrile (20 g)
hexane (750 nmL) with vigorous stirring and the aqueous
wap agder and shesmpdnrgtvead heatﬁg agRQ df fordd Wi tlhe gontire pas cqaded and the

H-2. Th ue I r s extract Wi i h : . '
solfesisontfes kR el as FDLEFEr ke ThERHd daftered
of fGAN CIRBdd Wit d00 thiVakaol, tRertht Giltehtéd & as 8¥apdFat@Mdes volume of 75 mL.

colored oil (183.8 g, 0.90 nol, 98 % 99 %ﬁurlt ).

ThSraspltihB: previpitate wiae colfectadurieliUrgtip® Timged Widthanpdirthon deed under
nmonohydr alr omi dedgz& 1 9\ga§ suspended .in absol ute
VaQUILIQARroYI9e acclgmyide QXime G (19048 45 ¢ WhfigSOliyt 1 o was

refl UxedAléb%rE(IQIre@lngfh@(ﬂn%E)&hbéreg: hr. The reaction
m xture was allowed to cool, then the solvent was

evapor at 6b. Eptopionagedeatéme@sd added, and the ni xture
neutrali %ed blgﬁ‘addi,ti on of saturated aq. NaHCG3 (200
nL), and®he REYARide Q¥i&Cextracted with ethyl acetate
(4x 100 mL). The conbined organic | ayers were washed
with brine (100 nL), dried over magnesium sulfate,
filtered and evapor ated EXAMRIEE @r ude Cnpd 4b as a
pal e agrange oil_ (45 g) which 20 was carried forward
Wi t hoSTNTRFSEFRR REAGTYE 2B GAFLURRD &Y Y DEOKY e ERAMIDINE
Conmpound 4a (183.,.8 g, 0.9 nol) was di ed in EtOH
(1.09 L) and %ﬁ (102 ) and,. N)\C

H, F,
7

F,

Step 7:

Sodium methoxide solution (35.9 mL of a 25 % w/w solution in methanol)
was added to a suspension of hydroxylamine hydrochloride (10.9 g) in methanol (200 mL)
at RT. The mixture was stirred for 10 min then filtered, and the solid was rinsed with
methanol. The filtrate was cooled and stirred in an ice bath, then trifluoroaceténitrile gas
(16.7 g) was bubbled into the solution over 30 min. The reaction mixture was allowed to

warm to RT then was evaporated to a volume of 100 mL and filtered to remove solids.
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hydrazi ne hydrobrom de (112.39 g, 0.99 nol) was added.

The m xture was refluxed (90 C bath tenperature) for
wWQ@2@6k44988 which time LC M5 nonitoring showed pOnpE®n®037576

25 reaction. The reaction mxture was all owed to cool
Thatittrato nae el ipraed inproaciem tade enmy @olidE(BHgand portion of this was

artitjoned between NaHCO3 (950 nlL, sat. a 2 and .
fur@emeif(e@dzy bulh-to-ppid vagigire 8iss!ptgRe ?ffwéwgs%ragﬁi 288 @nyaxy solid.

extracted further with EtOAc (3 x 400 nL) and the

conbi ned organic |ayers were washed with brine (400

m), dried (MySO4) and EXAMPILE8ted in vacuo to give

t he crude am nopyrazol e 4b as an anber col ored oil

$ IEBIESIS OFREMTENGL Pt £ TR IR OB METHY FBYF YBIT AW FBIL ESTER

further purifiteation.
PCT/ U OS/Q%?? Ste
(28.4 ql) dt OA-O—EQ—W ;
| nadr yIseil oxane . m xture & ef |
15 C f d"Mapout F, gzu"rsf)‘ﬁa“ chek,i me RT
azulropy rict-dithe Ac precipitated/lfrom sol uti ohNas &F,
white solid. ThepS raaction ni xpufe s cool ed and the
precipitate was filg,ered and washegh with cold et her8c
The precipitate was then dried in vacuo to yield 22.5
g (0.079 not, 42.7% of Cnhpd 4c as an off-white
solid. Alternative Step 4C. Ethyl acetoacetate (EAA)
S—te&% nm.) was added to a solution of the crude 4b 10
(180 g, SAphR ikt . ) i ethyl
gl aci al g%:ﬁ%lpgrpg%ltﬂg? (bgglé@zkr{%ng @I'ﬁgaé)?n%?(sg g%%d\r;\%sa ﬁgg% %%I of ethy
4 4 btrifeforabatyrate (24 4,g)danolognenVisSahL).i pdloluenesulfonic acid hydrate (630
yrazol opyrim dine 4c precipitated fromsolution as a
ma)iraseadde; and thh aMiFE YD HeRPL 0 e i 1B JBTBYAl 1™ il via Dean-
p! i
st B AR R W B8 ARRLIBRIPAA Dop3ne) BhRdgg, and the
sol@ti¢® w46 wihed Wiifaqofodibidebamteafollofvid \blyi hrines OThedorgdific layer
Step 41): Phosphorous_oxychloride (12 nmL) was added to.
wag diied poies iseAiuat sulfatg,1Dlteredy and gy apeiAlgd g YW ohk t ihpepil was
.6 at RT. The t -
sutf e e U o (ot n P 30 88 R ' 5 i Hed troriling 17.5 ¢
oféﬁﬁbla-ﬁaetﬂ aSoldtlekosil. The reaction m xture was poured
onto 300 nL of ice/water, and the reaction flask was
rinsed with 100 nL ethyl 20 acetate. The m xture was
Stth n stirred and neutralized with sat. aqg. sodium
Patbonate. The

DBU (18.1 mL) was added to 8a (17.44 g), and the brown mixture was

heated at 70 °C for 12 hr. The cooled mixture was applied to a plug of silica gel, eluting

with 4:1 hexanes/ethyl acetate to provide Cmpd 8b (14.5 g) as a yellow oil.

Hydrochloric acid (7.0 mL, 2N) was added to a solution of Cmpd 8b (800

mg) in ether (10 mL). The mixture was stirred vigorously at RT for 15 hr, then the layers
were separated. The aqueous layer was washed three times with ether then was
evaporated to dryness. The residue was co-evaporated twice with toluene, then dried

under vacuum to provide Cmpd 8c (410 mg) as a gum.
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10

15

red m xture becane yell ow upon neutralization. The

| ayers were separated and the aqueous |ayer was
wexdiosaewssl Wi th ethyl acetate (4x 100 nL). ThepcDubion®a7576

organic layers were washed with brine (100 ni), dried

over magnesium sul fate, ExiaNgpeEdo and concentrated to

give a clear brown oil. The crude product was

chr omatSYYAHEHSEF BRAGENT %Awasog’emmlﬂ ¢CID METHYL ESTER

hexanes/gt hyl acetate, giv Crrpd 4d (12.1 g , 949
‘%\INP& whi g Iidh}ed upon st arffli

To a suSpersi on @d(oH),/C

1 g, 0-83_pot)—+n anhydrous
i3 phospﬁ%us 0X

rtl.
to 80 Cand stirred for 20_h
concentrated in vacuo to apbr : .
Ice chips and water were carefuly added with 46 WO
2006/ 044958 PCT/ US2005/ 037576 stirring to nmake-the
total volunme up to 1 L. Ensuring the tenperature was

Stepl9%ys below 5 C using an ice bath and addi ng nore

ice chip to . the Rgg%ur t he vvas brought to
around 63 “@éﬁrﬂ‘é‘e )Mwaé ed Qe r0dyHian; /Y raefhyl rrans-2-

periRRRNSI 62:) WA $rethdnb PADSHL YV T dy%cve %ﬁ&a?g%lm‘andatﬂg solution
t he conbi ned organic Iayers r|e
was:dwetedtata%d’cl for53 vimc udMeosajvare wid evmmymedn mmmédesa@e was
a red XY ystalline solid £258 3 93 % purity),
Chfww%ﬁ Brletlufipe pih X Bemsz%/etérleqsetam tggrovide 9a (2.9 g)
as PYARAY & by this method were:
2, 5-di et hyl - 3- (2, 4- dlnethoxyphenyl) 7-chl oropyrazol of
1,5-a]- pyrimdine (starting from2); 10 4f
2,5-dinethyl-3-(2-ch|oro-4-nethoxypheny|)-7-ch|oropyra
§L33§é[1 5- a]-pyrimdine (starting fron13b) and 4g
2 5-di mskg’}{ ?éél?gt(a% gé’)pasaoypz)llaglu y OB é%%()clhal[coél (5?0 mg),

]- pyrim artin

anMetEﬁdMXMphﬂJ)Waa&ﬁh@@ it RITI@ler £XNE ﬁﬂzﬁml)'ép@‘é\f(rﬁﬁ%l aftbon) for
REAGENT 2- ( 3- BROVD- 2, 5- DI METHYL- P

17 hr. 5Thy mwmm IDIXKBIT Wag|SpEMOpIBUITYGgeD thel flithcTHYci eE®DERd. The
res1'c_i|ue %s dlssolved in DCM, dried over sodium sulfate, filtered and evaporated to
provide Cmpd 9b (1.7 g) as a colorless oil, contaminated with approximately 20% of the

corresponding ethyl ester.

EXAMPLE 10

SYNTHESIS OF REAGENT (S)-NORVALINE METHYL ESTER HYDRLCHLORIDE
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HN EAA EEN HZ 5a 5b Br2 / HZ\ AcCN Br 5c Sd r
Step 5A: 20 A solution of 3-am no-5-nethyl pyrazol e
W@ 206044958 et hyl acetoacetate (32.0 ), acetiPBCHUSINOY/@7576
m.), and di oxane (150 nL) was refluxed for 16hr. A
Steptli0t e solid 47 WD 2006/ 044958 PCT/ US2005/ 037576
precipitated, which was collected by fil tion.. The . .
filter cAeetyheloRdes@dhmbd) s é@lcﬁélrtot“l?thaﬁf’t@d%f%‘ﬁme syrge in an
. 6 t | 3 i .
coghpup S Qfingfuifle 19’5, S8 ddleq 3,80, ik B ERPEREHEiRhure was
hedtéd @tBfliarirn® b 8ThOcodlyd suiakigrhwsphapoatdan victlesy, tida the residue
(7.4 nL). The reaction was heated under nitrogen at
wag goevansrated Hiree tiRes Wih éelnee. teridued UpEES VeeWime P pipvids Cmpd 10
bat treated successively with water and aq.
(4%52%21 ngt%gﬁbOnat e solution (final pH 8). |
Di chl or omet hane was added and the m xture was washed
three tinmes with water. The conbined organic | ayers
were dried over magnesi EXAMPIEE filtered, and

SRRt E gt vas i Raltiy A Ra2hls-wnlPafk g oxy-2-

usi Rg 39%@&@& SONEESLLIYRASKBORS- A Yﬁh\ﬁ@ﬁ‘i—? YL]-AMINE
provi oTlHng 5b 70% as a V\hﬁ?{?e s]g)l id.

182. 0 (MH) Step SC Brom ne (0.51 nL) was added to a
solution of bb (1.5 g) in 1:1 Q15 net hanol /water (40
m.) at -10 Wter 10 mn, th Oxture was filtered A
to collec , preci pitat t had forned. The
filter cake was)wdshed with coNd MOH | (1:1) until
[ L under v

yi el d 5¢c (3.01g) as\an ite
\W NaH, THF

e e
EG3N
H, AcCN
11a
Step 11A:

(RS)-Methyl-2-aminobutyrate hydrochloride salt (0.81 g) was added to a
solution of Cmpd 4d (0.800 g) in anhydrous acetonitrile (4 mL). Triethylamine (0.74 mL)
was added, and the mixture was heated in a sealed tube in a microwave reactor at 150 °C
for 35 min. The solvent was evaporated, then the crude residue was purified by silica gel
chromatography using 2:1 hexanes/ethyl acetate as eluant to provide Cmpd 11a (0.585 g,

58%) as a slightly yellow solid.

Step 11B:
Sodium hydride (7 mg of a 60% suspension in mineral oil) was added to a

suspension of N-Hydroxycyclopropanecarboxamidine (20 mg) in anhydrous THF (1 mL).
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solid, which was used i nmmedi ately w thout further
purification. Step 5D. 20 To conpound 5c (prepared
w@abwes)498@s added (RS) nethyl 2-am no butyratBCT/US2005/037576
hydrochl oride (1.3 g) followed by acetonitrile (40 ni)
Thandixdir&ngs tsti el ADRACIr A5 m, S solligor 6 €L psm mgxwaﬁhydrous
was heated at 110 C for 5 h. Ethyl acetate and
THE @ L) i as addesh ané theemixturd ded heated b7 T 8o Fardl hleaTﬂTel roixture was

B S B B SEE ps on
2: NRGARSI Y] 2 thRLaS eluahd tb%@ﬁdeé}ﬂg% 33!(29@) at Egelli&v ghve

a crude yellow solid. Purificat i ITca
chr omat odpeapitmgien tiie pyBa2oled hji]-memhidine/ heimnesd ager and oxime

rovid i 28% as an_ off white
rea§8ﬁ% %‘Pﬁ?ﬁ"gdt&gﬁd&ﬁ%g‘ ?Méamswedism EXAVPLE 6

Ta@él‘{_I'HESI S OF REAGENT N- HYDROXY- ACETAM DI NE H2NCHHC

NaOH Wk H20 H2 MeOH 6a 5 Step 6: Sodi um
hydr oxi de (39 g of a 50% aqg.. solutjion) was added to a
suspensi on of hydroxylankne hyd loride (34 g) in
met hanol (100 nl) at RT. AQet&nitlri (20 g) was
added and the m xture ed abP 60 OC for 15 hr.
The nmi xture was cool ed and the™ sol vents evapor at ed,

Nt 0 the residue. The
ed with 200 nL
evaporated to a volune

t hen 300 nL et hanol was
solid was filtered 10
et hanol, then the fil

of 75 nL.
filtration,

The resul ting
rinsed with ethanol,

I eci

&t ate was coll ected by
®p)hen dri ed under

vacuumto provi de ¢t am de oxi fre 6a [(19.5[g) as

vahl tle 2» Al pr(apa by this ngthod yere: %LC

ppdpi 8pa an 6C: butMMarni s oxi ng.

EXANPLE] 7 SQ( HES| S JF REAEN:r ‘ Method

2. 2.12- TRl EFL UORO- N- HY XY- ACETAM DI NE

11-1 7| 43252 | 4330 5.81 1
H oV
e

11-2 \):,:{ N 39246 | 393.0 475 3

B
11-3 468.56 | 4692 | 6.122 1
NH

11-4 7 | @ 43454 | 435.1 | 6.022 1
H O/N

11-5 7 @\ 42051 421.0| 5.629 1
H o

5

W




F3 H2ICF3 7 Step 7: 20 Sodi um net hoxi de sol ution

(35.9 nL of a 25 %ww solution in nethanol) was
w@odned44988 a suspensi on of hydroxyl am ne hydr ochdDUSTIEs/037576

(10.9 g) in nethanol (200 nl) at RT. The m xture was

stir[red for 10 m nrthen fiItereE, and the solid |was
ringedRai t Ry nol. The-filtrate Was copled gn
Csipdr|r ad D an '@ceg;ai h,/tk{f;éfr‘}étr fNImorlo et gnitﬁri I%;Igoc%s
(16.]7 g wasbubdsl ed|i nto tRe. sol uti gn over 30 min.
The |r fon mixture|was allowed to 45 warmto RT then
was |evaporated to a DO nL jand filtergd to

remgve solidsy~49 W »8 PCI/ US2005/ 0371576

e filtrgte & eva DBTBA3de 389.¢ | ugldiovaxyl
soliid ( g). A porti was [further purlified
by b {ion, |affording Qmpd 7
as 4 BYNTHHESI S OF REAGENT
(S)- YRI C;ACI D [ETHYL ESTER
n-kt @OJFGC?—MI‘)S.(E hgesed PhMe
F No F -Statk 3 3 CF B8 Ph)"["Me Ph
e H2 $tep 8A—(R)]- al pHa- net hyl

benz added o a gol uti on of |et hyl
4,4, / in tlolueng¢ (75 |m).
=810 te (6639 |myp7.0vpss.added, !
and [t h gto reflux vvithlem)vql of
wat er vi'a Dean 10 St ter hr, fhe m|xture
was [cool ed, ethy ) s added, and the
/ sodli um bi car bopnat e

sol uﬁi on was
fiod | ayey2 | waso |r b.exb lover

sodijum s > 3 por atled to{a yell|l ow
oil.|[T [

11-10 406.49 | 407.0 | 4.761 1
11-11 460.46 | 461.0 | 6.444 1
11-12 430.51 | 431.0 | 5388 1
11-13 404.47 | 405.0 | 4.666 |
11-14 41850 | 419.0 | 5.085 1




subj ected to vacuumdistillation (collection at

102-110 C, ca. 5 mMm Hg), providing 17.5 g of Crmpd 8a
W@2008/0eo50rl ess oil. 15 Step 8B: DBU (18.1 nlL)P@EES2005/037576

added to 8a (17.44 g), and the brown m xture was

heatied—at TL'”FC"furdJ.d - —The Tpotedm Xt uf € wag
appl{i ed, .t ora flsili gel{ elutfing mwith 4:1
at t/o’Vp?
C

pl
3 A:) I P i de 14
C@’gﬁ ngs Ij/\ﬁ_ E’ﬁ,i‘jb ovi de \pwpd 8ks ({L445 g)“g%a
a

20 I—Abp/‘dakoph oriclacid (7.0 fiMet

was to a solutjon of Crpd|8b (800 npg) in|ether
(IO L) The m Xtur el was stirre@d vigagrously at Tor
15 Hr, then the ayers r seaaratﬁd. The aqueous

| ayg e tymgs with ether n q
lfa'%p E r esi Jlﬁ(c)aé“{%as‘l%%djgvsa%ggf at ed
tw o hen dkj ed junder] vacupmto

pr ovi mg) as a gum 50 WD 2006/ 044958
PCT/ XAMPLE 9 SYNTHESI|S OF REAGEN

3- ANI D L ESTER {2 H 0 Pd((}[:;FZ/C

1MBOH] J¢ Ben#384mi A&-q R. &B3nl) was
addeg i trans-4- pentenoatle
(2.62 g) in nmethanol | (10 - The regction|vessegl was |

ey

sealled and the sgl ution s heated gt 85 [C for |3 hr.
The |sol vent vapor and|t he rlesi dup was
1t#T dnat ogr dlon sili |, eFSing 4%t h 3158 1
hexanes/ | “acetate to ovide 9a (2.9 ¢ as |a
yel ljow o't~ 10 Step 913: A%mixture ofl 9a (P.3 g)l, 20%

=

pal | bn char coal { (530 {ng), [and 4t hanol
(10 Ft der | a hyqrogen| at nogphere
1138 3 1. Thesgdcuuon| n xsUr e mas
spar ltered gnd ev?porat ed.
The

11-19 43450 | 4350 | 5.369 1
11-20 g 42249 | 4228 | 1323] 2

H o~
11-21 AR 408.46 | 408.8 | 1.352 2

436.51 | 436.8 | 1.324 2

11-22 \\>—</V\I(
N

11-23 7 | 45054 | 4508 | 1317 2

PPSYPSIPPSE

5

wh



resi due was dissolved in DCM dried over sodium

sulfate, filtered and evaporated to 15 provide Crpd 9b
w@ 100é/0gipsas a col orl ess oil, contam nated w t hPCT/US2005/037576
approxi mately 20% of the correspondi ng ethyl ester.
EXAMPLE 10 SYNTHESRS|OF REAGENT](S)- NORVALI NE METHYL
ESTER HYDRIGHL HCl MeOH refliux H2)"""|, GptB
Cipd 5%, O? 044058 AUS2005/ 37 57MS St epr 10 Method
Acetlyl &hlofVde ¢3.0|m) waadged td net hanol (|60 ni)
| with stifring in an lice bath. (S)-ndrvalipe (310 g)
s fadded to the net| ion, a@nd the m xture

wa
was | heat ed | eflu The lcool ed sol Uti on
U= Evap at e o dr

| woresorle BB B4ilds 2
co- evapedated three {i

ol uene, then driled
underr vacuumto provi (4.3 g) a$ a white
soli|d. EXAMPLE 11 SYI

[1-(@%1;2, ADI AzoL- 5-YL) - PROPYL]|- [ 3- (4
1T PHENYC) -, 5- DUpESBHYLisRYRAZSIQ 2

1, 5-|A] PYRI N-7-YL]-ANMKE H H 4d H ~ ~Hz NaH, THE
Et3N H2 AcCN Ila \ 1]11-1 M=

4
11-26 ;—(\l( 406.49 | 4072 | 19.23 1
H o™

e

EXAMPLE 12
SYNTHESIS OF [3-(4-METHOXY-2-METHYL-PHENYL)-2,5-DIMETHYL-PYRAZOLO[ 1,5-

AJPYRIMIDIN-7-YL]-[1-METHYL-2-(3-METHYL-[1,2,4]OXADIAZOL-5-YL)-ETHYL]-AMINE

A

T R

PNENEN i

AN / 2 NaH, “NeH, THF / N~ ?

Step 12A:
(R,S)-Ethyl 3-aminobutyrate (150 mg) was added to a solution of 4d (150

mg) in anhydrous acetonitrile (0.75 mL). The mixture was heated in a sealed tube in a
microwave reactor at 150 °C for 35 min. The solvent was evaporated, then the crude
residue was purified by silica gel chromatography using 2:1 hexanes/ethyl acetate as

eluant to provide Cmpd 12a (170 mg, 76%) as a yellow oil.
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10

10 Step 11A: (RS)-Methyl -2-am nobutyrate hydrochl oride
salt (0.81 g) was added to a solution of Crpd 4d
w@ 208001989 i n anhydrous acetonitrile (4 nmL). PCT/US2005/037576
Triethylamne (0.74 nL) was added, and the m xture
‘heated in a sealed tube in a m crowave reactor at
50 C 15 for 35 mn. The solvent was evaporate t he

the cr u@@du@s hydride2s Hpﬁﬁfu F §Q% spypensipn ppmyeral 011) was added to a

chro mat. tg‘?‘&% usi %ﬁ My d he Zzgﬂg%é&g ?%5@(:/§LZBF R¥S The mixture

Ste

S“SF@F‘ﬁ}SHtO

wasss,bhgﬁ“a{ RTS8} h9Wig Qhéifla scth®sh dlBa ﬁ$60 mgmuhuﬁl{ydel@s(ﬂmgl 6 mL)
a 60% suspension in mneral was added to a

wassadelpdnisé mractdn feskyldvsxpalyd lambﬂ@gamawmkmﬁed jah 80 (Q(_f)or 1.5 hr.

hyd 06/ 04495
Theg%)wt{ljgzggﬁ\;%@%o ‘PBJ C?Hépnmag@%iu[.hgnigg regidue’ was é’tllnﬁﬁ"d {by, silica gel

ay . ) YE-PYB2 mg) as a
chriffipByfonh WEheCLE RekhicgRag] atcifle GBI 1 oAy Lt 24
darifpelow @. 1 hr. The m xture was cool ed and
concentrated, then the resi g% ﬁﬁri fied b%/i. Sili Cay i
gel chr dPeneadingsimythe pyraggio-3,58]- H)é‘}%? 19 AHYe agd &pigt and oxime
as a yellow oil.
reagy “bihe (?oélg po‘ijgdﬂnﬁ ﬁ%ﬁog%‘g%f%reﬁérég éﬁggﬁ? I m di ne, am no
Tabkc2d ester and oxime reagent, the conpounds in the
followi ng table were prepared: Table eRl. 5 Rzb~p\ /
R~(YI m A (RO 5 HPLC R2RZCrrp ;- J-5 AMVM tR

Nl (Y (R Method R
%\ 2b )\]
R, -

77NN
N A
A
\(R7)0
R, R, _(‘5
2a b .
Cmpd RIQ((Y )/2 N /";/\(R?) MW | MS | t
m O o
NS s
N
12-1 { \Ils/ 406.49 407.0 4.831
HN [l
N\LM
< >__ ,_</ |
12-2 | O/L @\ 468.56 469.0 6.558
F.C N
12-3 HN /OjN( 460.46 461.0 4.676
e




11-1 1 432.52 433.0 5.81 1

H p~N 11-2 392.46 393.0

4.75 3 11-3 468.56 469.2 6.122 1 11-4 434.54 435.1

WO 2008844058 H or
2006/ 044958 PCT/ U82005/ 037576

* All HPLC employed Analytical Method 1.

58

11-5 420.51 421.0 5.629 1 H N BGr/V&005/037576
s R\ R2n A MN M5 PLC

ethod Ulpu RIS RA(R>>o—tt=6—t+b-——NB78743 379.0
4. 316 %57/40 .47 405.0 |5.086] 1 Hip~
Ciba8 ﬁOG\ 29 11-9 82 \483{ 0, 3.436 1
’ﬁ’- 10" 4] 761 w53 ;ﬁ 460. 46 461.|0
6. 444 1 11- 12 434 51 431.0 $.388|1 x 404.147

— 205104666t - I3TH =N
12-4 43252 | 4330 4544
. 7
12-5 ) . @ 43454 | 435.1| 4.687
N\/>
12-6 ((’ B 43252 | 4331 | 4726
H (e}
.
_\—\A\—
T
127 (</ J! 43454 | 435.1| 496
H o]
..
\_\k\‘
g
128 ; o N 406.49 | 407.0 | 4541
N
A A
. )
12-9 u o 42051 | 421.1| 5.022
7 |
12-10 ) N & 46255 | 4630 | 5714
7
1211 , o 43651 | 437.0| 5050



/ ' 418.50 419.0 5.085 1 11-14 H N 54 WD 2006/ 044958

PCT/ US2005/ 037576 Ria RZb HPLC Cnpd R A MV MS tR
wokdohodosd 1- 15 406. 49 407.0 5.358 1 N F3  11-A@I/B52005/037576

458. 44 459.0 6.083 1 11-17 420.51 421.0 5.158 1 O-

448.57 449.2 4.105 1 1IEXSMYIHE 141-19 434.50 435.0

5369 1 -~v 11-20 / 422.49 422.8 1.323 2 H/ -~

AQYNTHESIY: [3-(4-METHOX Y-3-METH Y LtPHENYII)- 2 3- DIMETHAR 68 YRBZOLO[ 1, 5-

55 K ERP 38 TR RO oa reris i o el ppe

M5 tR MeHPLC

H
I /\ ‘v, /\
LiOH
N\ THFH,0 [© \
QN N TN
10
13b

DIC, HOBT, N
DCM/DMF
_ %
- \ N
P N
e 13-1
/ /

5 Step I13A:

A mixture of compounds 10 (416 mg) and 4d (500 mg,), triethylamine

(0.35 mL) and acetonitrile (4 mL) was heated at 150 °C in a microwave reactor for 35 min.

The mixture was partitioned between ethyl acetate and aq. sodium bicarbonate, then the

organic layer was dried over sodium sulfate, filtered, and concentrated. The residue was

10 chromatographed on silica gel, eluting with 4:1 hexanes/ethyl acetate to provide 13a (340

mg) as a yellow oil.

Step 13B:

Lithium hydroxide hydrate (44 mg) was added to a mixture of Cmpd 13a

(320 mg), THF (2 mL), and water (1 mL). The mixture was stirred vigorously at RT for
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thod o 11-24 | ~N 408.46 408.8 1.431 2 482.59 482.8
1.539 2 11-25t " N-- 11-26 406.49 407.2 19.23 1 H

WOPHEK04ERAVPLE 12 SYNTHESI S OF PCT/US2005/037576
[ 3- ( 4- METHOXY- 2- NETHYL- PHENYL) 2, 5- DI METHYL- PYRAZOLQ] 1

30 man, AeNEHaM QSN y Wh added- £ Méf&arﬁd thea i
172 4] OXADI A%IO_ AV ETe'HYL I\TE % SAfeQs aver

waNHZdIﬂeddth\lZNthdeshNncAcﬁNOM MHfﬁEHFpH\B -4) NT]JQaesOltih% p’kecxpltate
0 5 Step.12A: (R S)-Ethyl 3-am nobutyrate (150 ngL _
w5 SREAERY A& MASTh S water.150e Vapgt anHhHS)]d‘P’éﬁzsI en dried

un@e‘? Q/%agmi Hbdrgwﬁg C?l?pr%m(?zbo&l\gg] ﬁqgﬁlag(g Wh%e\é?ﬁ(i heated in a

eact or 50 C for 35
nln The sol vent was evaporated, then the crude
resi due was purified by silica gel chromatography

Stepsli3ey 2: 1 hexanes/ethyl acetate as 10 eluant to

20061 044058 864 B R 76h dlORT 95, Wedtolae 347 me),
DCM (2 mL), and DMF (0.25 mL) was cooled to -15 °C. DIC (0.085 mL) was added and
the mixture was allowed to warm to RT over 2 hr. The solvents were evaporated, then
ethyl acetate (50 mL) was added and the mixture was washed once with saturated aq.
sodium bicarbonate, then once with 10% aq. potassium dihydrogen phosphate. The ethyl
acetate layer was dried over sodium sulfate, filtered, and concentrated to provide Cmpd

13c.

Step 13D:
Pyridine (1.5 mL) was added to Cmpd 13c prepared in the previous step,

then the mixture was heated in a sealed tube at 100 °C for 2.5 hr. The solvent was
evaporated. The residue was taken up in ether then filtered to remove DIU, rinsing with
several portions of ether. The filtrate was evaporated, then the residue was
chromatographed on silica gel, eluting with 3:1 hexanes/ethyl acetate to provide Cmpd 13-
1 as a yellow oil. The free base 13-1 (115 mg) was dissolved in ether (2 mL), then 2 M
HCI in ether (0.205 mL) was 'added at RT, resulting in formation of a white precipitate.
The supernatant was decanted, the remaining solid was washed twice with ether. Drying
under vacuum at 35 °C gave 13-1 hydrochloride salt (121 mg) as a white solid.

Depending on the pyrazolo-[1,5a]-pyrimidine, amino acid ester and oxime
reagent, the compounds in the following table were prepared:

Table 3.
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Sodi um hydride (21 ng of a 60% suspension in m neral
oil) was added to a suspension of acetam de oxine (60
worngosiomossihydrous THE (2 nlL) at RT. The m xt urBCT/WB®05/037576
stirred at RT for 45 min, then a solution of 12a (160
nmg) in anhydrous THE (1.6 nL) 5 wag,added, the
reacti on vessel was sealed and the/m xture was heat ed
at 80 Cfor 1.5 hr. The Ry XRpIr cool ed and
concentrated, then theR@%e purified by silica
gel chromat ography, using I'(W.hexanes/ethyl acetate
as eluant to provide 12-1 (72 ng) as a dark yell ow
oi | . Depending on the p¥fazet'a-[ 1, 5a] - pyri m di ne,
ami no acid ester and o 0/Teagent, the conpounds
in the foll ow ng tabl wWwre pfepared: Table 2. 5 2
R2b RL (Y MAr,, (RR)o R2a RZ\({ggd R MWMS tR _X

(Y 12-1 = = N 406.49 4070 4831 > o~ 122 46856
469.t0 g 558§ F,C 5bz-:% HNO N 460. 46 1461. 0 4. 67¢ 57
WD 200672Q44958 1 US2 037576 j{-=;(|SHPIE
Cde‘ R P )/Z QQ?‘Z;( MW %J tR( Method
I (Ym O R‘7)o
13-1 4 \l( 42051 | 421.1 | 20.990 3
HN oN
N
a4
13-2 H o™ 460.46 | 461.1 | 5.440 1
—\—\’[i\— CF,
71
13-3 " o 46046 | 461.0 | 5.991 1

480.88 | 481.1 | 14.033 3

O X

460.46 | 461.1 | 5.458 1

13-6 " /o/k

480.88 | 480.7 | 6.215 1

7|
H o™
CF,
F,
4
ps | [
o

FJ
o \HE(<\K 476.46 | 477.1 | 13.596 3




5

mpd R~ (Y ~ MWM5 tR p 12-4 432.52 433.0 4.544 12-5

434.54 435.1 4.687 H <N 12-6 N 432.52 433.1 4.726
WONB006044b28 7 0- N 434.54 435.1 4.961 /N 12-8 H BF/NS2005/037576

406.49 407.0 4.541 Nrrq 12-9 H oN 420.51 421.1 5.022

%714 TZ-T11 H oN[436. 91 437)0

f_)é_g@Mal tical Method 1.15
EXAWPL EMIS3 smm%?
1

YL- PH -2, 5- DI METHYL- PYR4
-[(S)-1- QSL METHYL-[ 1| 2, 4]

[|-AM NE H | 4d Li|lOH THF/ H20 AcCN
DMV
47646 | 4770 | S5.115 1

13-9 53043 | 5307} 6.288 1

EXAMPLE 14
SYNTHESIS OF [3-(4-METHOXY-2-METHYL-PHENYL)-2,5-DIMETHYL-PYRAZOLO][ 1 -

A]PYRIM[DII\I-7~YL]-[(S)-1—(3—METHYL-[1,2,4]OXADIAZOL—S-YL)—PROPYL]-AM[NE

1

DIC, HOBT
DCM/DMF

Step 14A:
A suspension of sodium bicarbonate (28.7 g) and (S)-2-aminobutyric acid

(21.7 g) in water (250 mL) was added to a solution of 4d (39.7 g) in dioxane (250 mL).
The mixture was stirred and heated to reflux (102 °C bath) for 14 hr. The mixture was

cooled to RT, then concentrated HCI (16 mL) was added over 10 min to final pH 45 A
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- mq}H werg) suspgadadedny| WaisH

13c 13-1 5 Step 13A: A m xture of conpounds 10 (416
nmg) and 4d (500 ny), triethylamne (0.35 nL) and
waewbonoss i le (4 nml) was heated at 150 C in a PCTUSNEVE37576
reactor for 35 mn. The mxture was partitioned
copiepswanc erosipitatgcdfermed Hiromaduresioni concdiitrated o sarasghtiafi@hout 250
he .. organi c | ayer dried over sodiumsulfate,
& 1R st S SH el Fou b PapoREop B RISV o oNS of ethyl acetate
resaltp A LABIRPNEE @Rbedis!slt#). IBle mBlik vig 5%%, fidlthe filter cake was

hexanes/ et hyl acetate to provide 13a ( ng) as a
wagkdd with giater (Stad 350 3M.). [TheHiltemchkedwaxihehe diigdinades véduim at 35 °C,

. added. t i xture of d 13a (320 ng), THE
y“‘%@;‘%ﬁm’?‘%pﬁw %t(g?%(gg]aﬁﬁ)”.h“?ﬁ%hmt ure was stirred

AREHARL Qdsliypat RT for 59 WO 2006/ 044958

PCT/ USZEOXS1 037576 30 mn, then hexanes (5 nL) was
added. ThNaHCGO£(% Afeg.el.$€pasipted ($)2lainhbaguiecicsd (AYET g, 0.72
was acidified with 2N hé%rochl oric acid (0.6 nL, final

BciPik at &0 s way |agkdedda psolution of
i I .. , i H t
oniokrhE LA AT MR Cloo, i PP RS Bt gormed o

reflklandiirrédSfor. 2 iht €TI0 hiitturebwid egoldd€s rtA and stidifeedofo pH 4 with
13b (160 mlg), HOBT (79 ng), acetam de oxinme (47 ng),

addisy cope.ndIET (2ppeoDRE o). Iopwise fRamingod cepiovp whits precipyfats. The
. 0 dded an he m xture. was_all.owed t .

migfhronvis SprecffRed ! ffhing REFoRtle (Rl if Wil AL s

and fi@Bred W AdHing® Rh alater( MorlptodiRbpraipaaieand dob&ved Kb Be mother
was washed once with saturated ag. 10 sodi um

ligpors nd dwatreore tchens were @bigined. 109 eagnbipest sdisls yrare dried in vacuo to

. di hydrogen phosphat The ethyl acetate | r
S O UL r Boa bt pEe S epBED Gl S denhmey > 93 %
puﬁg).p MAVandgtehmRE wokRp, 1Rl eddcddPmikdikd & fikertd -iérrf@d)até'}g?ollowing
added to Cnpd 13c prepared in the previous step, 1
acififgatiomavidh tht noec.Wa€! hedittedsdlid i@ dissalved ih ubethgend Oflofide. The

far. 2.5 hr. The sol vent wa vapor ated.. The resid .
reryBIng VAT 119 L e B o VO GLEAL 0 Be Eh g Chloride layer
waEhHéé%%rk@ntgﬁ&Mﬁgg?\lre rtions of ether. The filtrate

, t nt

was evaporate e resi due was

Step 14B:
Cmpd 14a (10 g) was suspended in toluene (50 mL) and evaporated to

dryness. Dry DCM (100 mL) was added followed by HOBT (4.8 g) and acetamide oxime
(2.7 g). Anhydrous DMF (11 mL) was added, then the reaction mixture was stirred and
cooled in an ethylene glycol/dry ice bath to an internal temperature of —15.5 °C under a
nitrogen atmosphere. DIC (5.3 mL) was then added via syringe. The reaction mixture was
stirred and allowed to warm over 2 hr, at which time the internal temperature was +16.5
°C. The solvents were evaporated, then ethyl acetate (150 mL) was added and the mixture
was washed once with 10% aq. potassium dihydrogen phosphate, twice with saturated aq.

sodium bicarbonate, once again with 10% aq. potassium dihydrogen phosphate, and
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chromat ogr aphed on silica gel, eluting with 3:1

hexanes/ et hyl acetate to provide Cnmpd 13- 1 as a
wedobowoss | . The free base 13-1 (115 ng) was dPCEUSMe%037576

in ether (2 nm), then 2 M20 HCL in ether (0.205 ni)

finép’i@éwﬂﬁ q)?ﬁneatTlﬁ:lr_%th&leact% did el Q/ag 'ggtdvgln s&glurﬂts\m}iagee filtered, and

clpitate super natant was decant ed

corkaﬁﬁdtédﬂ@g)rsﬂhd:drumaEmms]hm twice with ether. Drying
under vacuum at 35 C gave 13-1 hydrochloride salt (121
Altggptedeml4hi te sol i d. Depend| ng on the

pyrazol OC%nguar]d % {f“ (]:] é; %?a]gl?go %)eﬁgéqgrn é‘ﬁcb 1R¢3®L) and

r eagent

DMF €300 @dl:), 2@“7@@1 vad.ad@éd \A&@&Qﬁfxi}ﬁé%ﬁlz g, 128 mol) and HOBt
PCT/ US2005/ 037576 5 RR3 R2b N RAN ) / (Y A (R7)0

(16R28 gRAZ4HPOITCunderi dirpgenRtmpospheray W8 mRktpst WascFoeRd o an internal

ipgiitg Shoro1"G e (gD B o mglien sleatine’ho as w0
maﬂl@@n ﬂ@ tél@) efdtuve gﬁgwl—ZOl’@ 4T é&glo%&vék&%{ﬂzd héeh@SRBmperakhire for 1
-5 H 460.46 461.1 5.458

hour and subsequently allowed to warm to 10 °C over the next 3 hours. The mixture was
concentrated in vacuo and redissolved in EtOAc (5 L). The EtOAc solution was washed
with NaHCO; (3 x 1.5 L, sat. aq.), KH,PO,4 (1500 mL, 1M), brine (2 x 1.5 L), dried

(MgSO,) and concentrated in vacuo to give 14b as a yellow foam.

Step 14C:
Pyridine (50 mL) was added to Cmpd 14b from Step 14B, then the mixture

was heated under nitrogen at 100 °C for 4 hr. The resulting solution was allowed to cool,
the solvent was evaporated, and the residue was co-evaporated twice with ethyl acetate
and once with heptane. The residue was taken up in 50 mL ether, then filtered to remove
DIU, rinsing with several portions of ether. The filtrate was evaporated, then the residue
was chromatographed on silica gel, eluting with 2:1 hexanes/ethyl acetate to provide the
partially purified Cmpd 14-1 as a slightly yellow foam. The foam was co-evaporated
twice with heptane, then 5:1 heptane/ethyl acetate (60 mL) was added, and the resulting
slurry was stirred at RT for 24 hr. The solid was filtered and rinsed with hexanes,
providing 14-1 free base (7.3 g) as a white solid. The filtrate was concentrated and a
second crop of 14-1 free base (0.7 g) was collected, also as a white solid.

The free base 14-1 (6.0 g) was dissolved in 80 mL acetone and cooled in an
ethylene glycol/dry ice bath to ~12 °C (internal). Hydrogen chloride (8.9 mL of a 2.0 M
solution in ether) was added in one portion. The clear yellow solution was stirred for 1
min, then the solvent was evaporated. The residue was co-evaporated with two portions of
acetone, then dried under vacuum to produce an amber foam. The foam was pulverized
and then dried under vacuum at RT for 24 hr, providing the hydrochloride salt 14-1 (6.7 g)

as an amorphous tan powder.

64



10

F3 13-6 H 480.88 480.7 6.215 1 F3 13-7 476.46 477.1
13.596 3 61 WD 2006/ 044958 PCT/ US2005/ 037576 R2a \
WO2meiPlos3 Cnpd R1L ,, Y Ar-NR7), MN M5 t R Met hoRICT/US2005/037576
13-8 o~' 476.46 477.0 5.1151 HCF3 E F3 Y 13-9 4
.7 6.288 1 x CF, EXAMPLE 14 SYNTHESI S OF
A"?@%ﬁﬁﬁ XY- 2- METHYL- PHENYL) - 2, 5- DI METHYL- PYRAZOLQ 1
5 A] PYBbMbBUi &b Yion alidrid -Slep( B4+BVEvRbIissolved in pyridine (1.8 L),
2, 4] OXADI AZOL-5-YL)-PROPYL]-AMNE L / HI1 H 4d NH
Warmfai tp 100-°Cystinred fordarpursyanid dhrew apguicenirated i vappo to give a brown

viscous oil. Purification by flash chromatography eluting with EtOAc:hexane (1:9, 2:8,
3:7, 4:6) gave a cream colored solid. This solid was slurried in heptane (4 L) and ground
to a fine powder by stirring to give 14-1 as a white crystalline solid (248.5 g, 98.3 %
purity).

Depending on the pyrazolo-[1,5a}-pyrimidine, amino acid ester and oxime

reagent, the compounds in the following table were prepared:

Table 4.
5
RZa R2b \
R‘Y<<
7NN
N A
AK(R7)(,
e
2a 2b
Cmpd | R, D )/Z A\ "\:; MW | MS |
| (Y m O R7)0
<
14-1 N\ 40649 | 407.0| 4915
H
e
=
14-2 N\ 406.49 | 407.0| 4.82
H
AN
14-3 \ @ 43252 | 4331 | 4987
L
1
144 42691 | 4270 2071
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15

14b 14-1 5 Step 14A: A suspension of sodium
bi carbonate (28.7 g) and (S)-2-am nobutyric acid
W@ Ab6/G44938 i N water (250 nlL) was added to a sol RtT/082008/037576
4d (39.7 g) in dioxane (250 nL.). The m xture was
stirred and heated to me{AVPLELORA C bath) for 14 hr.
The m xture was cooled to RT, then concentrated HC
CHARBCTHRIZAEISN Q8 sy \orRsH HaRM AF {30(4-MFZHOR ¥ 24MBTHYA-PHENYL)-2,5-

oo A ST PR LI BRI B G- 1
wei ght of about 250 g, pddpQpn-hlie €si due was subj ect ed

to co-evaporation with several portions of ethyl
acetate, resulting in a thick, pasty aqueous slurry.

Th fil d, d the fil
nashed viTER Bt M - DSDRFd sSghoyn n sHeeneRq B ICaErYiag 2485 ¢
of aéb‘fr}?%;sbggh%gggﬁz %} 8L rﬁ;a CX&% @érrkgfff“&ﬁ@ﬁ”éﬂ&trometry,

I'te so nate Step 14A

RahaK§Btro6 Sétrd an@or Dlﬁ&eﬁﬁ.ﬂlﬁcaﬁdng S}ﬂoﬁm&iﬂﬂyr(dﬁﬁﬂ)y rHree b:(sled)f 14-1
(74. 25 %%O 72 nol) were suspended in water
shows they XPRAR patiera ed Fagtgmlu@ndowa%fdenwcb%mlwmm ﬁ%mua st [3-4-

Meffoy:7 ot sy 7 S bl s oY st DBWE AR TLREI G- 145

mefhyK] 1P, 8]04a8ia£8)F- 0l pkspyltamiagd acidified to pH 4 WIth
‘glglldl[ ng conc. HCI?](a pprox 88 niL) dropw se form ng

copi ous Wilile & shpwsiths XRPP, angles angdsnaci@ ey POlymOYPh Form 1 of

o BETRRRT S e PSS, PO AR R SR S
meM’@I?24]&%@1@61@%9?&@%&1@1&1&&e was observed fromthe
er liquors and two nore crops were obtained. The

conmbi ned solids were dried in vacuo to 15 give to

( 15 80kle g SR8 ooy SerTolcdip sife ) £ Bt BRI RSP

wor kup, the reaction mxture |s filtered i nredi ately

foll ow ng acgtdificats Wit landthe
solid is disgol ve¥f&H & thyI bne CWFOI‘I trg&r
remai ni ng watfer 1 n g solid vvas qgg@gat eéra]nd r enoved
and the nethylene chloride | and
concentrated|to giwe3@4a. 20 Step lﬂéﬁB63Crrpd 14a (10 g)
was suspended—in “ﬂ)xgsg.cjw iy cg%ziiiaﬁﬁTA ed to

11.757 7.52055

13.323 6.64016

15.112 5.85779

15.492 5.71491

15.959 5.54892

18.222 4.86461

18.965 4.67554

20.291 4.37294

21.428 4.14338

21.974 4.04163

22.664 3.92018
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dryness. Dry DCM (100 nL) was added fol |l owed by HOBT
(4.8 g) and acetam de oxinme (2.7 g). Anhydrous DVF
W@ ddenidossvas added, then the reaction m xture PEBEUS2005/037576
stirred and 25 cooled in an ethylene egcoI/dry ice
bath to an i npter na'b 'bE?IpEFaL e ur3 nder a
ni trogen atnpspheré C (5.8 nl) V\Zas then added via
syringe. The|reactpengm xturé¢ was 3 s7m36red and al | oned
to warmover {2 hr__at which tine the inter |
tenperature was +180868 T The sol ei993were
evapor at ed, tueu acetate (1506 was jadded and
the m xture V\Zgﬁga once V\Ath%l%&?{a]\q pot assi um
di hydr ogen prosphagg,suwl ce wth sa¢upated ag. 30
sodi um bi car ponate, _once agajn with 10% aq ot assi um
di hydr ogen prosphaﬁé%%md 53 WO 2862044958
PCT/ US2005/ 037576 fi+mat-ty—w-th—bri+rne—The—=et hyl
acet at e Thy &f-rayesovetier eliffaceon pautirnrof polynadreh Horint Eredhown in
and. concentrated to ]?row de crude Cmpd 14b. Alternat %
Flggfeebe)gmgts mWﬁ@ nea s((,ﬂg_regs;edgn degregs 2,%(-5 Mé degrees 26) at one

or aﬁ%’ﬁﬁ\j\ﬁ%gfdl@“&g,{?g&%?é% %‘}-zl)l ng'ﬂ?é)% ii;ﬁ%}: Q%Q%g '4)260‘1“8 21.974.

MdrEecif(chByY, éﬁﬁh gharﬂctf&ﬂstﬁtﬂe}ikmdaf 1781 &rdOYEN74, and further at 6.721
at nosphere. xture was cooled to an internal
andc@ﬁﬁberr%ttlér383o¥8 2@@2@%6 @ C (194.15 nL, 1.24 nol) was
addﬁg B ois SQeAs to mai ntai n the tenperature
action was stirred at this
t errper at Brgere‘ 0rshbws MR ayapsiv@at b Feneeoh | dataabbaited fop polymorph
warmto 10 C over the next 3 hours. The m xture was 10

Fom ddlfr{t3r(étM@FhPW vdewibylamenyledi s dismetind-pyrzetofhe- aam/an)ldm -1-yl]-

[(S%&t 3- 3%?1 ﬁ%_‘@ﬁ@fﬂtz\%@?} Srlg)([i‘) avnqlte!rqla%e ef’“f )E:Elsbeéoie) Pjﬁfm 1 is
chafdt@thed bYBDEM Y aR XRIIP PRIt mﬂqe thnlaly s\dBﬁh’fﬁla:lTE aglived M’@ablel
as a yellow foam Step 14C. Pyridi ne was ad

to Crpd Figloref ﬁomOStsephelRBman hepRctrume Qﬁ mlumerphlfoxmsl of [3-(4-

Mgy G e P g haberasoioilo-Uapisidinyau FES) 1 39

meﬁﬁ/@-ﬁﬂ : E@leaﬁ&%—%ﬁ%r 53]-dHfenas co-evaporated twice
wth ethyl acetaté an once with heptane. The residue
was t ak eRigure 3 shds aTDiﬁeﬂaauial &chm’ring Clatoeimedryt @ S@rtberenogram of

Dl U, t f
~ po VF’Iothat Egéﬁg i poﬁev‘@}a{a hpﬁgr& ‘IPO ﬁ@ﬁ:ﬁngﬁ%%@thﬂ -pyrazolo[1,5-

a]p%ﬁﬁﬁ’cﬁﬁtﬁﬂ ﬁ@?qdﬁoﬂetﬁ 1?243» Ldlgzgh ut y'wgré)wzf]han%n

exanes/e acet at th artially
puri fi edltGeijldbd 4ecbgaed tlsdtlsg»lacttkayanyceldlfﬁ\actimadmtaTxhel Yargnalightly
was CoO-evapor at ed
according to various factors such as the temperature, concentration and instrumentation
used. The skilled person will recognise that XRPD peak positions are affected by
differences in sample height. The peak positions quoted herein are thus subject to a
variation of +/- 0.15 degrees 2-theta.
As shown in Figure 3, the polymorph Form 1 exhibits a predominant
endotherm peak at about 108.3 °C. It should be recognized that that the endotherm peak

as measured is dependent under a number of factors including the machine employed, the

rate of heating, the calibration standard, humidity and the purity of the sample used.
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twice with heptane, then 5:1 heptane/ethyl acetate (60

nm.) was added, and the resulting slurry was stirred
W@R00R044988 24 hr. The solid was filtered and rPa@EES2005/037576

wi th hexanes, providing 14-1 free base (7.3 g) as a
Aanbidieglg,0klied terthh €alfdut t 108132 ‘@RS ;s Ciarraasd rt@te@ldoﬁpﬁbsasuch instrument

second crop of 14-1 free base (0.7 g) was collected
VagRuQNSgs a white solid. 25 The free base 14-1 (6.0 g)

was di ssolved in 80 nL acetone and cooled in an

et hyl ene glycol/dry ice bath to -12 C (internal).

Hydr ogen xcRhpPb#gei8iffPudttonof a 2.0 M solution in
ether) was added in one portion. The clear yellow

sol uti on XndaysPpwderdDiffraction (KXRPD) huaal ysik ewasoperéorinedasn Bruker
orated., Jhe resid was Co-evaporated with-two

DY e Sp-Xadebtie | B cauierion iAo abtin pgiaton: Cu Ko,

gefdrdH e sRN: 0BRSS, kR@Nor ThSeft0 %Mgtjﬂ n&?er b7 dﬂg%na%ﬂ%le 45.0

then dried under “vacuum at RT provi
“20yystierosile:d0.021 828 altimel der Istép5.075 gdconds Eie @mplleph@s! $rdpafed on zero
b owder,, 64 WD 2006/ 044958 PCT/ US2005/ 037576 Alternate

ag g samplHaldRing 4b from alternate Step 14B was

di ssolved in pyridine (1.8 L), warnmed to 100 C,

stirred for 2 hours and then was concentrated in vacuo

to gi ve RabwmoWpectxissgus oi |l . Purification by fI ash

chr omat ogr aphy el uting wi th_Et QAc: hexane (1:9,
3:7, 4: 6YnsyHyEny (opightionoKetes AXNL Kiser Q@twaj ﬁmem Micro

RaﬁlaHrﬁdn?;%bHAﬁ%%?l@Z) é,j_s%}lgn,% ound to a fine powder

stirring to gtv as a ite crystalline solid

(248 59, 98.3 % purity). Depending on the
pyrazol o-[ 1, 5a1 rimdine, amno acid ester and oxine
r eagent, é‘ﬂ!ﬁ%gCﬂlOrW"ﬁ’dDﬁéW ng tabl e were

prepar ed%%}ﬁlﬁ‘? %&ﬁ%}ggﬂ% %7D(F§C (’Q? ot ennetlchsgmpe %an run

R a MV
@10K/min to 150 °C, sample 1.5-5 mg.

EXAMPLE 14B
SYNTHESIS AND CHARACTERISATION OF POLYMORPH FORM 2 OF [3-(4-METHOXY-2-
METHYL-PHENYL)-2,5-DIMETHYL-PYRAZOLO[1,5-A]JPYRIMIDIN-7-YL}-[(S)-1-(3-METHYL-

[1,2,4]0XADIAZOL-5-YL)-PROPYL]-AMINE

Polymorph Form 2 of [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-7-yl]-[(S)-1-(3-methyl-[1 ,2,4Joxadiazol-5-yl)-propyl]-amine
was prepared as follows:
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[(S)-1—(3-methyl-[l,2,4]oxadiazol-S—yl)—propyl]—amine polymorph Form 1 (0.74 g) was
slurried in 50% aqueous isopropanol (4mL). The temperature was cycled between 0 and
40 °C for 24 hours, then the mixture stirred at ambient temperature for 3 days, then the

temperature was cycled between 0 and 40 °C for 24 hours. The residual solid was filtered
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14-2 | 406.49 407.0 4.82 H 14-3 432.52 433.1 4.987
14-4 426.91 427.0 20.71 65 WO 2006/ 044958
wWEODCERSOS5/ 037576 EXAVPLE 14A CHARACTERI ZATI &aX/0B2005/037576

POLYMORPH FORM | OF
off 3nq 4nMETHDMeRt foBipeivituritiriNiKle) 0.20 3-of B NENho Y BRAKSh M phenyl)-

-AlPYRIM DI N-7-YL] - [ (S)-1- (3- METHYL- [ .
2’%‘:d%é]‘ﬂmlv%!é&lﬁl»554]1?1'%311[4(1’!?%9%6(5)-}\%110@1@1#&%]BW@ZDH:SM)-
= r in alternate Step 14C affording
pr‘z’é?e';].%s"?‘g‘% @%@pﬁﬁn}é@ 2be characterized by, for exanple,
X- Ray poweparﬁidnfdfqﬂyrﬁ&pﬁmﬁxrmpmwmeﬁ@m-mgthyl-?henyl)-z,s-
.spectronet re/ and/or Differential Scanning Calorinetry
dipgiird-pyrprele lbiié]@)’fimlqmjji}_’l]-:ﬁ@ﬂs(3tlh€hxpﬂll2,‘ﬂ)]aw(tidaazoldﬁyl)-propyl]-
aangg%?re%Bﬁgg or\{\%srgé s(,jc% etalsffb cgwsa.ls pol ymorph Form 1 of
Met h.og)/' 3:;&35%3]@%'[ %g)mq’g%l(%re%gﬁg} ﬁfﬁnﬂbgmrwgsohéscﬁbﬂ Before in
E él&l}]ﬂé%oﬁ’%ﬂm fogthd Jackradpire ]:hmﬁaltrgraﬁfﬂxblperiﬂczsimvgestehem Step
' f h Form1 o
1 Ca MR R E ey s BB Sy EPBled[a desired
O] B i3 YO ES poces sy TR MAmAomaghy 5 pay
Powder DiFider Baseildnl $p48 keab. 10 imed scheini®o lpynoy povsFomssdrred with

T R AT T ENETRE RE AR N
M(ﬁ; 66@%53 wad Addet? )ift@lszt?l%ng]fgr Q—gjzhx"é'a?%g% C the mixture was filtered.
The solid was slurry washed with n-Butyl acetate (5 L) followed by Heptane (7.5 L). then
dried for 4-6hrs at 50+5 °C under vacuum to give Mesylate salt (2.48 kg, chemical purity
97.37%).

The mesylate salt was stirred with DM water (12.5 L) for 15 to 30 minutes.
Aq. ammonia was added to a pH of 9.0-10. The suspension was extracted with ethyl
acetate (3 x 7.5 L). then the combined extracts were washed with DM water (5L) and 20%
Brine solution (5 L). The organic solution was concentrated under vacuum at below 50+5
°C, removing 85 to 90 % of the solvent, then the residue cooled to 30+5 °C. Heptane (15
L) was added and the mixture stirred for 2 to 3 hrs at 25-30 °C then 60 to 70 % of the
solvent was distilled off under vacuum at below 50+5 °C. The mixture was cooled to
3045 °C, stirred for 1 to 2 hours, then filtered. The solid was slurry washed with Heptane
(5 L) then dried under vacuum at below 50+5 °C to give polymorph Form 1 of [3-(4-
methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[ 1 ,9-a]pyrimidin-7-yl}-[(S)-1-(3-methyl-
[1,2,4]oxadiazol-5-yl)-propyl]-amine (1.70 kg, chemical purity 99.34%).

A mixture of polymorph Form 1 (1.37 kg, 3.37 Mol, purity by HPLC
99.34%) of [3-(4-methoxy-2-methy1-phenyl)—2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]—[(S)—l-(3-methyl—[l,2,4]oxadiazol~5-yl)-propyl]-amine and ethyl acetate (2.05 L) were
heated to 40 to 45 °C (a clear solution was observed). The solution was then cooled to

305 °C and Heptane (6.85 L) added before heating to 60+2.5 °C. Polymorph Form 2 of
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15. 959 5.54892 18.222 4.86461 18.965 4.67554 20.291

4.37294 21.428 4.14338 21.974 4.04163 22.664
W3E20204858 66 WO 2006/ 044958 PCT/ US2005/ 037576 PCHUSHAS/037576

3. 70457 25.082 3.54736 26.268 3.38993 26.941 3.30677
[3é@n54lszz-23m§wl-pbqn>®8©5zilrastealzpyrheoloilshylpmﬁmﬁrén -1-ylJ-[(8)-1-(3-

0 . f
meth 11 SRR S BRI S BTl pRaR oY ddscribed above
(0. @%ﬁ)@)&v%oadﬁé'd at 60+2> Wedes &R mMiQlurdiva®BSole®@to A0M285 @ then heated

the foll oW ng positions: 6.721, 11.757, 13.323
badlgtoz302:2.9°C when furdrepseed Tunterial/h. é%sp/e\dl\#ascadﬂecy Thaushulting slurry

B ShEEAE heH o6 e 5t
thezllmv\ég@ stl%ﬁcff)f Pl @itr Qb Heb QUS®Ss O gHE @]u}rys\b ‘é‘ﬁlt@f'e:@?{d ihe solid

ffraction data obtai ned for pol ynor
lermfy washed w1th Heptane (2.74 L). The solid was dried under vacuum at 505 °C for

[ 3- (4- Met hox met hyl - phenyl ) - 2, 5- di net hyl - gyrazolol
8hrsg t%]gb‘SPr D&/ d%g] of 9<pl]ymorph Fofm’2 of [3-(4-methoxy-2-methyl-phenyl)-2,5-

t

b e AT g i A RS T Gty R BRI g M Poropyl-
anﬁﬂa/dfﬂg@puﬁ(BBD.M)t ern with signals substantially as

listed in Table 1. Figure 2 shows the Raman spectrum

of polynorph Form 1 of [3-(4-

Met hoxy henyl ) - 2, 5- di met hyl - pyrazol of

1, 5-a] py r-|—m-d1—n—m52B yl]1-1(S)-1-(3- nethyl-[ 1,2, 4] oxadi

azol - 5- yiOolyhepyl | -am ne. Figure Zofa@WSBAC18(150x4.6 mm), 3.5

Differential Scanning Calorinetry (DSC) thernogram of
mig®npo| ynor ph Form 1 of

[3- (4 Me R ARy - Pheny!) -2, fflormkfvhq gl ol 1

Mobile Phase -B : 0.025% TFA(Acetonitrile)
Column temperature  : 40 °C
Flow rate : 1.0 ml/min
“Wavelength of detection : 225nm
Injection volume : S5ul
Run time : 30 mins
Concentration : 0.3 mg/ml
Gradient program : Linear gradient
Time in min Mobile phase-A(%) Mobile phase-B (%)
0 75 25
25 S 95
29 5 95
30 75 25
Post run time > 5 min
Retention time Form 2 about 9 min
Diluent: Mobile Phase-A: Mobile Phase-B (1:1)
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alpyrimdin-7-yl]-[(S)-1-(3-nethyl-[ 1,2, 4]
oxadi azol -5-yl)-propyl]-amne. It will be recognised
wo bab/ospsctra and diffraction data will vary sb@mhsioyso37576
according to various factors such as the tenperature,
concent r akjQf deifst bugen ' WN .
person. v PP RERD EbaS 2 e RS Bome Y Ep ) St dimethy
pyatéletlt, Bd]pyyi m2@indi- {1 -€€S9 e Bsmethys plifhi oxhdingdits- y HpeopyHadmine
positions quoted herein are thus subject to a
shoyuy the ERD pattem (Figured)-degrees 2-theta. As shown in
Figure 3, the polynorph Form 1l exhibits a predonm nant
endot herm peak at about 108.3 T. It should be
recogni zggblt Aakhdwiathet KRPENgpldiesia @epkcin@sSiorgasyhéph Form 2
I S dependent under a nunber of factors including the

of [Add t¥letbonpingsjiad-phemd)-25-dimeth ybbyragalof horalpyrignidin-7-yl}-[(S)-1-

cal,i bration sta rd, hunjdity and the purity of the
(3‘315%?@%343‘6‘?3‘3 e ms b hints P Us2b05! 057576

Accordingly, the term"about 108.3 C' is intended to
enconpass such instrunment variations. X-Ray Powder

Taple 2 Xalday Bowder Oiffpactipo hgeqtraDLines o€ Polymo bnal ysi s
was performed on Begker-g D5005d vasiengngsabmX et ect or.
The acqui siti conditions were: radiatiaon: Ka,

generator ternsion: 18@d1&Vv, gener at +4&drent : | 50mA,
start angl e: 2629 d—angte—450.,20;—step si ze:
0.02 20 , - tine per‘igtlggz 0.5 secor?d%%#he sanpl e was
prepared on Zero beckground]|sanpleismkder. L0 Raman
Spectroscopy nstrunent Configuration: Kaisef RXNI

Kai ser Optical Systléd/M cro |Raman¢.78¥npl e oh Al
sanpl e pan, lfaser—iszA85mm—15Dbrfferenttal—Scanni ng
Cal orinetry ({DSC) Fﬁsstlz?urrent config'léf}g(%i on: PE DSC 7,
not ernetic sanpleipgn; run @ O ggget o 15D C,
sanple 1.5-5|ng._ EXAMPLE 14B|20 SYNTHESIS A
CHARACTERI SATI ON OF6/6¢b YMORPH FORM. 21908

[ 3- (4- METHOXY=2=
1,5-A]PYRIM DI N- 7-

TEHEN L PYRAZOLQ[

(3- MVE

19.457 455852
20.133 4.40682
20.2941 42386
21.28 41718
22.239 3.99412
22.823 3.89318
23.51 378008
24714 3.59933
25488 3.49186
26.261 3.39074
27.858 3.19988
29,537 3.02169

Description of Figures:
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[ 1,2,4] OXADI AZOL-5-YL) - PROPYL] - AM NE Pol yror ph For m

2 of [3-(4-Methoxy-2-nethyl-phenyl)-2,5-di nmethyl- 25
w@ooanedosg 1, 5-a] pyrimdin-7-yl]-[(S)-1-(3-net hpd'F[S2005/037576

1, 2, 4] oxadi azol -5-yl)-propyl ] -am ne was prepared as

follows: g MWIOXIR data obtained f

yl - phenyl )g-%ié% %F)rret hyla%/p r a!zihorl (g{fralcug?a]artﬁ/ﬂ trz%lmgl n%-po}ymorph
FOW - 9f( [S)(41M(3ﬁ10m42h31¢thf/llpfﬁ:nﬁlj)mmmmlﬂ-p@f%zb%jo{ bﬁf@wrﬂmﬂmﬂ -ylJ-
Fo was slurried .|

KSé-Hdé %%Y's@p%“blﬁéi‘&‘zo prowa ARG & a‘ieﬁ‘f‘ébe\%agefi%%l &igrm 2 is
chat?%t&?i?sgg bg h@Oﬂ %g rﬁk&; e tge{rg t%vﬁtrhl(}?% sgbggrgllsaflllglt%ﬁ ght)é%i Eré?able 1.

t enper at Ergelre/vas sieoved et Retrmedpe&n&ﬁdof49016}rrfoqrh Férm 2 of [3-(4-

hours. The residual solid was filtere

Mezlwar%mmw@wﬂwétsb@;e@slmyzrezoleils5 alwnmdléﬂ Wi-[(S)-1-(3-

meﬁg}?{ga AOXY* ]g&&@%érﬁ?ylg%\éﬁy:)) 702950fj| met hyl - pyr azol of

1, 5-a] pyH dgmedqs Bhaw¥ h Difféontial s(cammag Malorimetry (DSC) thermogram of
1, 2, 4] oxa

azol - [) ropyl ] -am ne pol ynor ph Form 2.
polprr@gﬁr afFpom &f @fo| M%ﬁtm@yﬂrmghmf-phenyl) 2,5-dimethyl-pyrazolo[1,5-
alp%“mgél o L TS Peronybegmine: (3. e b

-[ 1, 2, 4] oxadi azoI 5-yl)-propyl]- am ne was repeated
on | arge scale as follows. Free Base 14-1 was prepared
in an anHl wgbbs r@mgniﬁsd dleas cypetsend amk diffraction dEXAKIHL Fary slightly
14.. exc t he chromato
acching 1S SETo TarioBomeTi 4 B Sfberaere, TSRt ftsh mgppymentation

useAUC ARSSikYifed bR8SRWIANeRberifte R SYRPDEPSR! boﬁién@r%dafﬁected by
desired 10 conpound Wlt%‘l a high purlltjy w t hout the

diffeeaness it yarople ahetght o nHlveo geakp hysitidisequoBak berkér dre(Bug 8ubject to a

kg, 6.1 che purity 90% was stirred with
Va’?fg‘@ﬂt"yr*?z{ggg\‘?géee@?ztﬁgtaL) for 30 to 45 nminutes then

Met hane aul oAl ; ?fr?uije (Sltl?e ggln/r forptf Egt |3%) %ﬂ]ﬁbﬁtg)a Pdominant

added. After stirri for
enduthermr pealvas abodt tig s &d’C ITISBOLS(]) b deavgrized trat yhawﬂﬁ'kﬁﬁiothenn peak

with n-Butyl acetate (5 L) followed by He&rane
as Ppasurqiel dEBeT{SI‘PWelH‘de? "Hméﬁr%f Tastorsgacletinadbr masine ﬁmpbyed the

rat%oY%e t ée %zsllz a&%g étaﬁi? | rﬁgg%ﬁl&? h&'@wfh%u%ﬁrﬁtlj/ (qztﬁg S@pie used.

Actartingby, ttﬁe A6rn ‘RBbES 115.ACC algThieRleda® afdRtbab® sactphhstrument
of 9.0-10. The suspension was extracted wth ethyl
vargdipste (3 x 7.5 Q then the conbined extracts were
washed with DM water (5 L) and 20%

X-Ray Powder Diffraction

X Ray Powder Diffraction (XRPD) analysis was performed on Bruker
D5005, using Sol-X detector. The acquisition conditions were: radiation: Cu Ko,
generator tension: 40 kV, generator current: S0mA, start angl\e: 2.0 °26, end angle: 45.0
°.26, step size: 0.04 °20 , time per step: 1 second. The sample was prepared on zero

background sample holder.

Raman Spectroscopy
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20 Brine solution (5 Q The organic solution was
concentrated under vacuum at bel ow 505 C, renoving 85

WO 2008044%69f the sol vent, then the residue cool Bar/US2088637576

C. Heptane (15 L) was added and the mixture stirred’

for 2 to Iﬁsthlhﬁen&tC&ﬁrgﬁEhtﬁnt hense® R KN 17Qafe0fOptlEl System Micro
sol vent was distilled off under vacuum at bel ow 50% C
Rapppn. ppmplgos Alsamplsapasgleses | =35nm. stirred for 1 to 2

hours, then filtered. The solid was slurry washed wth
Heptane 25 (5 L) then dried under vacuum at bel ow 505

Cto gi V@We)iﬂ@ﬂ&ﬁmﬁﬂ% Walordherhy3DsE)
-2,5- dlnethyl pyrazol of

nmet hoxy- 2- met hyl - phen
1, 5-a] pyrlﬁlsrfrliumqnt woyflgux[a(@) Q (1B0BETAy|Rot_ermetic sample pan, run
41 0 mn 1.70 kg
@[%ml i(%ﬂdqazlﬁﬁgg)\%z[%rgf&%ﬁ‘w 3f5(‘f5‘81 ynor ph Form 1
(1.37 kg, 3.37 Mol, purity by HPLC 99.34% of
[ 3- (4- et hoxy- 2- mst hyl - phenyl ) - 2, 5- di net hyl - pyrazol of
1,5-a]pyrimdin-7- 30
yl1-1(S)-1-(3-nethyl-[1, 2, 4] oxadi azol -5-yl)-propyl]-am
ine and ethyl acetate (2.05 L) were heated to 40 to 45
C (a clear solution was The sol uti on was
then cooled to 305 C an §MPL@?5(6 85 L) added
SYbefes1LohBal2i AP INETHEOX - FHER YL 20 Symm=phy =0 v RAZOLOA 1,569 MBIDIN-7-
2006/ 44958 PCT/ US2005/ 037576
[ 3-YA FrMEREQY Y ZTH NG BRI 1)2. 41 OB ARTAFOL Hy YLK FHE HIANINE
,5-alpyrimdin-7-yl]:[(S)-[L-(3-
methyl [1, 2, 4] oxagli ggol - 5- | ]-am ne seed
rratelrilNa‘I’\pr/ébared as_descri bpd above (0.5%w w) was
added® at 602.5 C tHaendt he mi was cool ed to 402.5
C, then heated back to 502158 X when further seed
material (0.5% ww was added.” The resulting slurry 5
was cool ed to 3p5 C and|stirred for 12 hrs at 5 C
Hepta e (2.74 L9 Sxadded and the m xt ed
for Oxt her 12 hrs gt 305 C. The slurry tered
and t sghkid sl washed wi th Heptane Q The
solid @ dri ed und@r vacuum apc CCX S r
gi ve 4. 9% kg of poly For of
[3-(4- hoxy:- 2- mg n t h azol of
1, 5-abpyrim di n- -1-(3- methyl [
1, 2, 4Agdadi azol p 10 am ne 3
99.58% . HPLC net hod Col ymr(: Zorbax SB- C18( 50x4 6 O~
m, 3.5 mcron 15 Wb Yhase-A : 0.05% <,
TFA( Aqueous) Mobi | e Phas B : 0.025%
TFA(Acetonitrile) Y
/
/
Step 15A:

To a solution of 2-methoxyethylamine (2.9 mL) in THF (40 mL) was added

triethylamine (9.3 mL) followed by methyl bromoacetate (2.8 mL). The mixture was
stirred at RT for 16 hr, then the solvent was evaporated. The residue was dissolved in
ethyl acetate (100 mL), washed with water (2x 50mL), brine (50 mL), then the organic
layer was dried over magnesium sulfate and concentrated. The residue was purified by

silica gel chromatography using 95:5 dichloromethane/methanol as eluant to give 15a (1.8
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Colum tenperature : 40 CFlowrate : 1.0 mM/mn

Wavel ength of detection : 225nm 20 I njection vol une :
wobkoosRusg i me : 30 mins Concentration : 0.3 nme¢miIsS2005/037576

Gradient program: Linear gradient Time in mn Mbile

g, Bhr’% eM"/és Mehlotiessniyase- BHYR %31%@32500 Rp1D; 9978 (29215 J=3Hz),

25 Post run tine :5 Retention tine

3. 3‘-30(18rﬁ12) ék-i‘élis 20)n3 A8 0, PHe i 3HADLDT0 &, BHase- A: Mobil e
Phase-B (1:1) 70 WD 2006/ 044958 PCT/ US2005/ 037576

Pol ynmor ph Form 2 of
SR{Fgrqu- met hoxy- 2- met hyl - phenyl') - 2, 5-di net hyl pyrazol of
,o-alpyrimdin-7-yl]-[(S)-1-(3-nethyl -]
1, 2, 4] ox@BAL@L2 Iyl and Gnogal/13a @20 ney) “&Ir@amietlh@aXElBEbn of Cmpd

4 5 Table 2 sh the XRPD angl e
4eé%(3} @ggwga?pg%érggfed%t IBIO] yfm:rﬁeg}ptpgr\gﬁ\ggtmeg and heated :9t 80 °C for 16 hr.

Th? §l§& ﬁ;%&%\%ﬁ%ﬁ:cﬁlcgﬁﬁﬁ{c{, %@%ﬁﬁl)a‘(‘égt%é?%gﬁi) I[ng’ g?iéf?zﬂlle mixture

wasxadhalzwith Sratelr ) 2:p10RL), thearbrine (107 a) tand theXrekalYinPoVARic layer was
Diffraction Spectral Lines of Polynorph Form 1 egree
drigd pver (pagnesiusp gutfatendiltargd.qast eongegmsited. 1 The xesiquepoas purified by

sﬂljcg g°é‘? c%iu]n%? %ﬁror&agfoérzgh)ﬁ uZm§695 % 3d1§h%orome§h%9166:/methanol as eluant to

provide Cmpd 15b as an oil. Mass: 428.8 (MH"); HPLC: Analytical Method 2, retention

time 1.46 min.

Step 15C:
A suspension of acetamide oxime (60 mgin anhydrous THF (5 mL) was

stirred at RT as NaH (32 mg of 60% dispersion in oil) was added. The mixture was stirred
for 45 min at RT, then a solution of Cmpd 15b (173 mg) in anhydrous THF (5 mL) was
added. The mixture was refluxed for 2 hr. The cooled mixture was concentrated, then
taken up in ethyl acetate (10 mL) and washed with water (2x 10 mL) and brine (10 mL).
The resulting organic layer was dried over magnesium sulfate, filtered, and evaporated.
The residué was purified by preparative LC/MS to provide Cmpd 15-1. Mass: 452.8
(MH"); HPLC: Analytical Method 2, retention time 1.406 min.

" Depending on the pyrazolo-[1,5a]-pyrimidine, amino acid ester and oxime
reagent, the compounds in the following table were prepared:

Table 5.
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15.121 5.85426 16.045 5.
4.55852 20.133 4.40682
WQ@2008891938 99412 22.823 3.
3.59933 25.488 3.49186

3.19988 29.537 3.02169 pt i
WD 2006/ 044958 PCT/ US2005/ 037576 Fi gure 4 shows X- Ray
powder diffraction data

of

[ 3- (4- Met hoxy- 2- rrethyR ph

,b-a]l pyrimdin-7-yl]-

[(S)-1-(3- met hyl -

[ 1,2, 4]

as descri bed before

havi ng an XRPD patter

. Foem
listed in Table 1. 5 @g\

of pol ynorph Form

51918 16.331 5.42339 19. 457
20. 2941 4.2386 21.28 4.1718
89318 23.51 3. 78098rCRGS2021037576
26. 261 3.39074 27.858

10 Descripti of Figures: 71

bt aigned ol ynmor ph Form 2
%» ng o'y Y
I)-2
.xadlazgl 5-yl)-propyl]-amne
3y Characterised by
Wal s substantially as
ows the Raman spectrum

ymet hyl - pyrazol o[ 1

Met hoxy- 2- met hyl - phenyl ) -2, 5- dlAQt hyl - yr azol of
15a]pyr|md|n7yl] [(S)- 1(3 (E;)pyl
—I 2 ¢#joxadiazot=5- -propyt = Fi gur ¢ 0 SNOWS a
Differegiial, S |5ng) Cal gri netny (DSC) thégrm)gramof
d/mgr phyFor m MW | MS tr

[ 3-(p- ho hyl - pheMﬂ), 2, 5-di pet hylj - pyrazol o[ 1
,5- [ yrlmdln 74yl 1-1(9) - 1-(3-methy|-
T, 7Z, ] oxadi azol -5-yT')-pro yI] amne. [t wll be
r ecog ectr i ffiractipn dafa wil| vary
gightly - 45251 | 4528 | 1.408
15-2 X \ g\\ 43253 | 4332} 3.192

/\I\
153 Nm’ 7\ 45054 | 4502 | 3.22

N“ -

/N-

15-4 Nm’ 43651 | 4368 1.17
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10

15

according to various factors such as the tenperature,
concentration and instrunmentation wused. The skilled
w@eosomoss | | recogni se that XRPD peak positi ONnBCEHUS2005/037576
affected by 15 differences in sanple height. The peak
posi tions quoted herei n EXAMPhEslésubj ect to a
variatio f /- 0.15 de es_2-theta. As sh [
SY?T%F%O%ﬂ @ﬁ@wwm#ﬁ%sﬁﬁ S TRV &V AZOL Qllot o 7-
(‘gz %T@‘?@'R{EH@L }IOZ é)EAD?Rﬂ#L?’YQ?PROPYL] AMINE
reco nize hat that 'the endot mpea as neasur éed
IS dependent under a nunber Factors includi ng the
machi ne enpl oyed, t#e20 rat Ncg,f heati ng, the
cal i bration standard 'dlty andthe purity of the
sanpl e used\/oAccorgl s8R "about 115.1 C' is
i nt endet"t o enconpass such jvsiregent variations.
X-Ray Powder Diffragtiom 25 X Ray \Podder Diffraction
(XRPD) anal ysis was performed gn er D5005, using
Sol - X detector. The acquisition cbnditions were:
radi ation: Cu Ka, | generator tensi op: 40 kV, e’n{erator
current: 50wA, sté‘i’ 02 0 20/ efhd angl g2 g5. 0
20, step_SJ%_.O 04 20 tolne per step 1 Fecond. The
sanpl e was °epar ed zero RackgrLaund\g | e hol der.
30 Raman Spectrosco {2 \WO 2@@6/ 044958
PCT/ U82005 037576 nsyr yrre ;
RXNL Kai ser Optic stem M.cro Raman S e on A
sanpl e pan, |aser 1= 7854 Di fferenfial ScanpPng
Calorinetry (DSC) 5 |18t '
TA, not ernetic sanple pany, run @ 10K/ mn t
N2 Fl ow =50n/nmin, sanple,®. 5-5 ny. EXAMPLE 1
SYNTHESI S OF /
[ 3- (2, 4- DI METHOXY- PHENYL) - 2, 5- DI METHYL- PYRAZOL(
1,5-AIPYRRM DIN-7- 10
Steéu]@(z METHOXY- ETHYL) - ( 3- METHYL- [ 1, 2, 4] OXADI AZOL- 5- YLM

HYL)-AM NE HZ TEA, THE
To Cmpd d4e (200 mg) in acetonitrile (5 mL) was added 2-

methoxyethylamine (2 mL). The solution was stirred and heated at 80 °C for 16 hr. The
mixture was concentrated under vacuum. The residue was dissolved in ethyl acetate
(5mL), and the resulting solution was washed with water (2x 5mL) and brine (5 mL).
Drying over magnesium sulfate, filtration, and concentration provided a yellow oil, Cmpd

16a, which was used in the following step without purification.

Step 16B:
Sodium hydride (76 mg of a 60% dispersion in oil) was added.to a solution

of 16a prepared in Step 16A in DMF (5 mL). After 5 minutes at RT, methyl 4-
bromobutyrate (0.21 mL) was added. The mixture was heated for 48 hr at 60 °C in a
sealed vial. The cooled mixture was concentrated, taken up in ethyl acetate (25 mL) and
washed successively with water (2x 10 mL) and brine. The organic layer was dried over
magnesium sulfate, filtered, and concentrated. The crude residue 16b was used without

further purification.
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15a H Ace tam de oxinme NaH j4e THE DBU AcCN p~ \
15b 15-1 O Step 15A: To a solution of
wQ@20mephozyet hyl amne (2.9 nL) in THE (40 nlL) vesT/asneso37576
triethylamne (9.3 nL) followed by nethyl bronpacetate
268.mM). The m xture was 15 stirred at RT for 16 hr,
en the solvent was evaporated. The resi due was
di ssol ve@rude étripyll lﬁnetmqmre(dleﬂomm Steps hetd), wia$ hub}'ad:ted to the

(2x 50 brine , then the organjc was
Pr%?‘i*‘é%l vi%émdségn arﬁr |Ifeaft@naﬁtheffnzyéﬁtdelateedmt"rﬂ%ethanol then
(0] I +
puff AHGLAAR Hbah RLORIS B 1A o EO1CNRLEHEBA ) HLC:
Ani@ﬂcﬂlﬂaho&SJ%Ghﬁaﬂﬁﬁﬁ44HBSnﬂCTlU82005/037576 g, 37‘%
yield) as a colorless liquid. 1H NVR (CDC13, 300 MHz):
2.78 (t, 2H, J=3Hz), 3.33 (s, 3H), 3.43 (s, 2H), 3.48
(t, 2H J=3Hz), 3.70 (sp3 gt 15B: DBU (0.22 nl)
and Cnpd 15a (220 ny) o a solution of Crpd
53ﬂmﬁaé@%pgg)(4lmﬁmyomrm&gpﬁﬁwﬂg)z ,5-DRGESHI LEYIRAROVE(S , 5-
stirred and heated at 80 C for 16 hr The cool ed
AJPNRUVITADE 7vied - [CRn E&MRTHAEL QoS- NETETY Lelil i34 10X BIAZOE- 3 PI0-EREYL]-AMINE
was added. Theym xt urfé& was washed ¥ wat er (2x
10m), then bg f and the resylting organic
| ayer was ' N ﬁesiun1su|fafe,lfiltered and
concentt A ni | i ca gel
colum chro
di chl or onet hane/ net ha
15b as an oil. Mass:
Met hod 2, retention

Hi
X ’ / ‘
H,
NaCN " “NH N

K.CO H,NOH. HCl
23 DMA-DMA
DMF = MeOH, H,0
— N NaOH
N ) - "
17¢ 17d

Step 17A:

A mixture of Cmpd 4d (1.0 g), (R)-2-amino-l-propanol (0.5 g),
triethylamine (0.91 mL), and acetonitrile (5 mL) was heated with stirring at 90 °C for 4 hr.
The reaction mixture was partitioned between saturated aq. sodium bicarbonate and ethyl
acetate. The aqueous layer was extracted with one additional portion of ethyl acetate, then
the combined organic layers were dried over sodium sulfate and concentrated to provide

Cmpd 17a as a yellow oil, which was used without further purification.
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time 1.46 mn. Step 15C. A suspension of acetam de

oxime (60 ngin anhydrous THE (5 nmL) was stirred at RT
w@s00blaH$82 ng of 60% di spersion in oil) was ardBUS20031€37576

m xture was stirred 15 for 45 min at RT, then a

StegolAB:i on of Cnpd 15b (173 ng) in anhydrous THE (5 nl)
was added. The m xture was refl uxed for 2 h_r. The
cool ed m&ﬁwpéom %h@@mlfmbdhloﬁhem 68akein DEM (1.0 mL) was

B P FRE B3 Moy Y R oo AR 4 P vlateyamine
(0.91 in@Q), QMBDC!WQR%%&%%M f@ti€on fe'shl?&f gﬁj%th%r}glxture was stlrred at RT

evaporated. The residue was purl y preparati
for 36 w®n.t cSamraivd de Odpun bisafhonMesseiutibh2v S acRi@d(sz)t,he mlxture was

|ca retention tinme 1.406 m n.
e“ﬁ%ck‘éw%ﬂpﬂ a‘ieﬁaée g@? 258115 [Lhe sambiied g aticayers yyese washed once
0 th
W‘ﬁ"%&%ﬁﬁ‘ﬁs5?2@%&*’3%?”20%%@0‘5‘2?% hed 4fed BTR YA W& Fiered, and
CORBAGAEd 48 PBoVRET CdGRD 0T QS A5White FodAra TR materRll Wa€ W8ed Swithout
R2a Ren Onpd R A MVMB tR (Y n' VO k", (R7)0 15-1
furies puriticpgiong 1. 408  15-2 qN\/ 432.53 433.2 3.192 N
15-3 450.54 450.2 3.22 N' 15-4 436.51 436.8 1.17

Step 17C:

Powdered sodium cyanide (0.33 g) and potassium carbonate (0.92 g) were
added to a solution of Cmpd 17b (prepared above) in DMF (10 mL). The mixture was
heated in a sealed tube at 100 °C for 4 hr, forming a thick gel. Saturated aq. sodium
bicarbonate solution (25 mL) was added and the mixture was extracted with ethyl acetate
(2x 25 mL). The combined organic layers were dried over sodium sulfate, filtered, and
concentrated. The residue was purified by silica gel chromatography using 30% ethyl
acetate in hexane as eluant, providing Cmpd 17¢ (0.72 g, 62% yield) as a slightly yellow

oil.

Step 17D:
A solution of Cmpd 17¢ (200 mg) in ethanol (4 mL) was treated with

hydroxylamine hydrochloride (50 mg) and potassium hydroxide (40 mg). The mixture
was stirred and heated at 100 °C in a sealed tube for 4 hr. The cooled mixture was filtered,
and the filter cake was washed twice with 5 mL cold ethanol. The combined filtrates were
concentrated providing Cmpd 17d as a white solid which was used without further

purification.

Step 17E:
Cmpd 17d (prepared above) was dissolved in N,N-dimethylacetamide

dimethylacetal (4 mL). The mixture was heated at 100 °C for 2 hr. The mixture was

concentarated and the residue was purified by silica gel chromatography, eluting with 30%
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75 WD 2006/ 044958 PCT/ US2005/ 037576 EXAMPLE 16
SYNTHESI S OF

W 30062440501 METHOXY- PHENYL) - 2, 5- DI METHYL- PYRAZQC/ IS 0937576
PYRIM DI N-7- YL] -(2-METHOXY-ETHYL)- [3 -(3 - METHYL- |

ethyl agetate] inoanazclhe gradyet weropyydried Aptanehe~HG! \salHfoNowing the

6a\ N NaHOO/ I | \N
proeplite ¥ st £ o e (VeI | M 1o N THE NN
O N 16ehendin®onh 26,53 Qil&eaﬁlanadestéﬁand oxime
acetonltrlel% éSQm_) e\?ggﬁadd?d 2]O )Er;g?hoxyet hyl am ne (2
reageit, therompolnds ionhakedlowingteldd vemelpreparedd at 80 C for
5 Taﬁg({w. The rﬁxture was concentrat ed under vacuum The
due was dissolved in ethyl acetate (5nL), and the
water (2x 5nL) and
51 um sul fate,

resulting solution was washed w t
brine (5 nL). 10 Drying over mmad
filtration, and concent r at |61 Y
Cnmpd 16a, which was used |in the foll owi ng step
wi t hout purification. 68

Cmpd R\R/ﬁ({zy):ff’ MW | MS | &

171 \i_<§<\:j/ 40649 | 407 | 437

17-2 _\_\CH_ d:j 42051 21| 463
173 _\%{i_dj 42051 421 484

17-4 H 406.49 407 4.70

" All HPLC employed Analytical Method 1.
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Sodi um hydride (76 ng of a 60% di spersion in oil) was

added.to a solution of 16a prepared in Step 16A in
woMeeHB98d) . After 5 mnutes at RT, nethyl 4- BASGI/US2005/037576

bronmobutyrate (0.21 nL) was added. The m xture was

heated for 48 hr at 60 @ gegl ed vial. The cool ed

m xture was concentr at ed’% in ethyl acetate
SYRRESHOF [@RH2-(DaStoe dpreara C €$ 2iMek xpinizbh-3vat)elr-ME Py LLOTH]L) - [ 3-(4-

and brine. The organic |ayer was dried over nagnesium
METH@RY-&;METHYL FHEN Y L)ah 8- DE¥EEEARAZOLO M A Y RAEDRNE 41 Ya{rd MINE

16b was usedoyj t hout furtheg pug\" ication. 76 WO

2006/ 044958 PQ]/ US2005/ 03757 16C. Crude Cmpd

16b, prepar&d ahove in Step 16B, was|subjected to the

procedure of Step 15C. Thgugbhde redCtyon m xture was

di | uted with nethihol, t heteny o f i ed di rgctily by

preparative LC/ pe'N\ffo'iféf-"lbxpd 16-F ;

(MH); HPLC. 5 i cal Method Sxtion tine

1.353 min. EXANMPLE 17\ SYNTHESI S OF

[ 3- (4- METHOXY- 2- MET HENYL) - 2, 5- DI NETH

, 5- AlPYRIM DI N- 7¢ YL R) - 1- METHYL- 2[\%5- ‘

1,2,4] OXADI AZOL- 3- YL) -\ETHYL] -AMNE H Ms HH N 4;~H

4d MsCl, TEA17a/ \ 17D/ \" HH NaON 1Y H KzQ03

HZNOH. HCI DVA- DVA - DMF McCOH, H20 NaOH 17C 17d 17-1

10 Step 17A: A mixture of Cnpd 4d (1.0 ),

siehTea2- ami no-1-propanol (0.5 g),

Crude Cmpd 17d (100 mg) was dissolved in 2 mL pyridine and treated with

cyclopropanecarbonyl chloride (0.024 mL). The mixture was heated in a sealed tube at 80
°C for 2 hr, then the solvent was evaporated and the residue was purified by preparative -
LC/MS.

Depending on the pyrazolo-[1,5a]-pyrimidine and carbonyl chloride

reagent, the compounds in the following table were prepared:

Table 7.
NJ
HN" N
—N,
fos
N S
N
Cmpd Rs MW | MS | t

18-1 §—<] 43252 | 433| 536

18-2 é—CF3 460.46 461 5.14

" All HPLC employed Analytical Method 1.

80



10

15

triethylamne (0.91 nL), and acetonitrile (5 nL) was

heated with stirring at 90 C for 4 hr. The reaction
WOrR00b40s58vas partiti oned between saturated aq. PGDUS2003/037576

bi carbonate and ethyl acetate. The aqueous | ayer was

extracted with one addi tHxo0@iprpofet i on of et hyl

acetate, then 15 the conbined organic |ayers were

d$‘i’P€lI]|{EGL$e§]F [3{6¢I4MIETEPEIXIYF2}NETHY1K}PHEMIQ¥?L5‘ -BIMITHYD-PYRAZOLH 1,5-

AR, TP Do L TR F ok Qe (SOTET DA 5| OXADIAZOL 3 YL METHYL)-
PCT/ USZOOS/ 037576 Stepyg 1= | ution of
met hanesul fonyl chl ori de:héﬁ' in DCM (1,0 nL) was

added dropwi se to a stirrédd /m\xture of crudi Cnpd 17a
(prepar §d above), t§iethylatine (0.91 m_) aHd DCM A
cl ear A SOl u?“iﬁ;ﬂ tNned, angdgd he REXtwe was

stirr = #0Ten30 m N)'?(‘at ur atFederag. |Hm
bi carbofat e\.s UtM.en was ad jetk—and T Re mxt S
extract eg ethyl acets 2%, 25 m_) nbi, ned

organic |la S were vvashedg 0
carbonate sojwtion and were
sulfate, filtered, and concentyated to provide
17b as a white foam This matefial was used w tHout
further purificagion. 10 Step 17C. Powdered sodfum
cyani de {§, 33 g)land l‘\aSSI car bonaee (0. wer e
added t emadsol Uti O o d 17b (pr2PHR¢ ahove) in
DMVF (16 ‘]‘ﬁ-;) FET enemi Xt ur e BES Nheat edniin a s al ed t ube

at 100-E2#§ _forning gk i@me T ur't ed Hey.
sodi um bi carb natle >sol utio was ad €dnaRd t he
m xture was extréct®&d wth et yl actatel X5
m.). The conbi ne]? qni c | ayer re dried over
sodium sul fate, Tilkered, and®™ cescentrated.,

resi due was purifi ed by silica gelochromat ogr aph

usi ng 30% et hyl acet’ate in hexané as el uant,

providing Cnpd 17c (0.72 g, 62%yield) as a sllghtly
yellow oil. Step 17D: 20 A solution of Cnpd 17c (200

S @g in ethanol (4 nL) was treated with hydroxylam ne
e chl oride (50 ng) and potassi um hydroxi de (40 np).

The m thrﬁlxtme%fsfd {568 In@Nshd gt £ ﬁg) {erch%du'ﬁlé‘@ 5 mL) was
seal ed tube for hr. The cool ed m xtUre was tered,
heagaddint dhecaldad tbe ic ahmcvmsavmasm«ik atvﬂ5©e°(3/\fdrr805mm. quhebus sodium

, %hanol The conbi ned fil tes wer e
bicarbonate solution was added, an e mixture was extracted once with 3:1

hexanes/ethyl acetate then once with ethyl acetate. The combined organic layers were
dried over sodium sulfate, filtered, and concentrated. The residue was purified by silica
gel chromatography using 3:1 hexanes/ethyl acetate as eluant to provide 19a (410 mg, 53

%) as a slightly yellow oil.

Step 19B:
A mixture of 19a (1.1 g), lithium hydroxide (300 mg), THF (10 mL), and

water (2 mL) was heated at 90 °C for 2 hr. The cooled reaction mixture was treated with
4M hydrochloric acid (5 mL) and water (25 mL), and the resulting mixture was extracted

twice with ethyl acetate. The combined organic layers were dried over sodium sulfate,
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concentrated providing Crpd 17d as a white solid which

was used without further 25 purification. Step 17E:
wEnpdo448s8 ( prepared above) was dissolved in  PCT/US2005/037576

N, N- di et hyl acet am de di net hyl acetal (4 nL). The
filleredt une evgBritedte pratde OdE 19Br (12 B as Ah@ilgivxéillr ®hi6BSwas used

nc arated and the residue was purified by silica

W‘é’@”@ﬁ‘ﬁ‘%‘iﬂl 5A8Phy, eluting with 30% 78 WO _

2006/ 044958 PCT/ US2005/ 037576 ethyl acetate in

hexane. The product was converted into the HCl salt

Stefpol9Cowi ng the procedure of Step 14C 72 ng (28%

yi el d). Depending on the pyrazol o-[1, 5a]-pyrimdine,

am no acifdsdstiay ohegdePhel. Ir @aigeAF (1®enlgoapRTinegs traated with

S i e e A

observtd, ahd- the, mixtfROwad éh%%d"rat&l}{T for Shr. | Ffie ]ré;;c'tloilﬂgg’xture was
420. 51 421 4.84 N:.:' 17-4 406.49 407 4.70

congentraged, Chempmoweth (BAahltof @ald.0 Metsbindod in dit®aMd) was added, and the

EXAMPLE 18 SYNTHESI S OF
restlg %g/sggl 4%5%&&/ s %S{R(}SZ 5r7166 hr. " Aqueous sodium bicarbonate solution

wad addet] HANARR enrd whe eﬂtraM%E%éeEwWLelﬁ)[l ?é'cétﬂt'e. The organic layers
were combined, dried over sodium sulfate, filtered, and concentrated to provide 19¢ (700

mg) as a pale green oil, which was used without further purification.

Step 19D:
A solution of 19¢ (700 mg) and TEA (750 mg) in dioxane (10 mL) was

treated at RT with trifluoroacetic anhydride (1.5 g). The reaction mixture was stirred at
RT for 2 hr, then aq. sodium bicarbonate solution was added and the mixture was
extracted twice with dichloromethane. The combined organic layers were dried over
sodium sulfate, filtered, and concentrated. The residue was purified by silica gel
chromatography, using 30 % ethyl acetate in hexanes as eluant, providing 19d (400 mg) as

a yellow oil.

Step 19E:
To a solution of 19d (400 mg) in ethanol (10 mL) was added

hydroxylamine hydrochloride (85 mg) and potassium hydroxide (70 mg). The mixture
was heated at 100 °C for 4hr. The reaction mixture was cooled to RT and filtered, and the
filter cake was washed with ethanol. The combined filtrates were concentrated, then the
residue was dissolved in DMA-DMA (10 mL) and heated at 90 °C for 2hr. The reaction
mixture was concentrated, and the residue was purified by silica gel chromatography,
eluting with 3:1 hexanes/ethyl acetate to provide 19e free base (70 mg) as a yellow oil.
The free base was dissolved in acetone (5 mL) and treated with hydrogen chloride (2 mL

of 2.0 M solution in ether). The mixture was concentrated in vacuo to provide 19-1 HCI
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MVETHOXY- 2- METHYL- PHENYL) - 2, 5- DI METHYL- PYRAZOLQ

1,5-AIPYRIRM DI N-7-YL]-AMNE ON HORN 1 HZN N NH
waeymbopospane NH car bonyl chloride pyridi ne e"pC™MO00HM37576

NNN 17d 18-1 O 5 Step 18A: Crude Crpd 17d (100 np)

hssql [ Vi1 | t :
Salecl:@gl 0 rgg %gg\gr lé%yma ﬁl gr ?odm_(g %Egtbrﬁ%l glt}lf%\ﬁel metg(t)%}’eretemlon
timad28raat ed in a sealed tube at 80 C for 2 hr, then

t he ‘sol vent was evaporated and the resi due was

purified by preparative LC M5. 10 Dependi ng on the
pyrazolo- [ 1,5 a] -pyr ﬂ%@g ﬂﬁ @Fd carbonyl chloride
reagent, the conpounds owi ng table were

Syrapas 68 ETHab| B (4vENiGky-D vN@y L ENENY LNESLDIYE fPrenpach ZB2o[ 1,5-
MVM tR 18-1 432.52 433 5.36 |-CF 460.46 461 5.14

5 * Al AIRYRDODESNTHG 63 METEN AL 2l OXARIAGEL-D- YIETHIL)-AMINE
2006/ 044958 PCT/ US2005/ 037576

SOCl,

/\N/\n/o _MeOH_ /\N/\n/o\ L?

Lﬁ/\ acetamide
oxnme
NaH THF \

Et,N
AcCN

\\

20b

Step 20A:
Thionyl chloride (0.71 mL) was added carefully to a cold solution of N-

10  ethyl glycine (0.50 g) dissolved in anhydrous methanol (8 mL). The mixture was heated at
60 °C for 14 hr in a sealed tube. The mixture was concentrated then subjected to co-
evaporation with toluene (2x) and acetonitrile (3x). Drying under vacuum gave the amino
ester hydrochloride salt 20a as a white gummy solid, which was carried on directly

without further purification.

15 Step 20B:
The condensation of Cmpds 20a and 4d by the procedure of Step 11A
provided Cmpd 20b (164 mg) as a yellow oil after silica gel chromatography.
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EXAVPLE 19 SYNTHESI S OF
[ 3- (4- METHOXY- 2- METHYL- PHENYL) - 2, 5- DI METHYL- PYRAZOL( 1
wo 50061]04495ﬂ?l MDIN7-YL]- [ (S PCT/US2005/037576
2- TRI FLUORO- 1- (5- METHYL- [ 1, 2, 4]
MAZOL 3- YLMETHYL) - ETHYL] -AMNE 0 0 E, 0 OH

I gl A Y s B s

ffolNOrh Qlowsln Bé D slighilyoyd , & Q&Y&n
‘ 2) NH3 F D& NH Fécgjl\-lH 3) Sr%ﬁ e mﬁvu ?ya%féers Dé(iar?g? Mography

enLP YHTE hewewthﬂ@éueﬁ@‘@lwm\r N N~ ~ 19c 19d 19- 1 %O
O 5 Step, 19A:. A m ture f (565 . and 8c. (400
o e epRting of i B8l L koo AP fnosseid gnd oxime
re;%e&etHereoaqpﬁhﬁasqweEfonsafﬁ;gqabletveilé@ ﬁa: @r 30 mn.

gueous sodi um bicarbonate sol ut was added, and
the m xture was extracted once with 3:1
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10 hexanes/ethyl acetate then once with ethyl acetate.
The conbi ned organic |layers were dried over sodi um
weobatess filtered,
purified by silica gel chromatography using 3:1
Tabiexanes/ et hyl acetate as eluant to provide 19a (410

ny, 53 % as a slightly yellowoil, Step 19B: 15 A

m xture of 19a (1.1 g), ljthiumh oxi de (300 ng),
THE (10 nlL), and water ( s\geated at 90 C for
2 hr. The cool ed react RQn S treated with 4M
hydrochloric acid (5 nL) (25 nL), and the
resulting mxture was : twice with ethyl
acetate. The conbi ned c\\ ayers were dried over
sodi um sul fate, 81 WQAR008K044958 PCT/ US2005/ 037576
filtered, and evapor o0 pkovigde crude 19b (1.1 Q)
as a yellow oil, which was usg wi t hout further
purification. Step 19C. A so gn of crude 19b (1.1

g) in THE (10 nm.) at RT was t\wegted wth 5 oxalyl
chloride (0.34 g), followed by fywo drops of DM-.

Vi gorous gas evol ution was obseétved, and the nixture
(I =Y Tha aant

wno ctirrnd A+

concentrated, then a nia (20 pL of [a 2.0 M solfution
in oxane) was ajde®,N\and the |resulting uspensi on
Cvapd (st i rredRat\ fao hr. AguédWs [sdh um tr
bi car bonat e urdyeEn s added} andi|t he 'xturq was
extriact ed tw with ethyl acetpate. The orjganic|layers

‘ﬂr € Cconpinea,

DT £ A s szt 10
vvugJﬂLl 1T CO Al LA ("7{C Illf. LILILA>S CACTITUIT i"ﬁ lluvl_e VVa.S
[

aried over soprumguitatle, f1ilitered,
and {concentrated t rovide 19c|{ (700 ng) jas a pale
green oil, which sed wit hopt funther
puriffication. StepY9D: A sol ut| amm4of 4&w® | 0Bs51y) and
TEA |(750 ng) in.digkane (10 nL){was |treatjed at [RT
with trifluorcace¥ic anhydride (1.5 ¢). The reagtion

m xtjure was stir at 15 RT fpr 2 hr, then aq.

was |extracte w ce w th dichl of onet hane. [The cqnbined
fHLoani c | ay re dr)ved over mg'sﬂlrmwl f o &0
filtiered, an ntoat ed. The|resi que was purijfied
by sjilica gel_j.chromatography, using)30 % gthyl

ac ot

sodilum bi car bonat e ;gzﬁtion was| added and [ he m|xture

AU LU

C

to 1 n hovanoaao ac ol 1tioant 0
T I ITTCATUTIT O Ao T Uuanrtd,

avidilna 194 7 an
ov+earng—=I96—(=u0 Ny

as a yel AOVHPI¢ employed Analytical Method 1.
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20 Step 19E: To a solution of 19d (400 np)
hydr oxyl am ne hydrochl ori de (85 np)

(10 nL) was added
wanmepesssi um hydr oxi de (70 ng).
heated at 100 C for 4hr.

washed wi th et hanol .

i n et hanol

The m Xt ur e PEEEBS2005/037576

The reaction m xture was

cooled to RT and filteregxaffd g e
The conbined filtrates were

filter cake was

c SMyEmMSISORG - (4tMEeTHO X Mo 2 METHY S iPHER Y M S-aiNgETH ¥Ler RAZOLO[ 1, 5-

DVA- DVA

at 90 C for 2hr.

The

10 niL d .h d
reactio rﬁlpmmgiméagﬁﬁ’c‘@ﬁt“ﬁ%’t”@@?‘zaﬂd”f@f’é{ L8 e

was purified by silica gel

chr omat ogr aphy,

el uti ng

with 3:1 hexanes/ethyl acetafg to provide 19e free

base (7
di ssol ve

as a yellow oil | *The free base was
Preated wi th hydrogen

The

o provide 19-1 HCl
salt (75 ng) as a

PLC. Anal yti cal

\, EXAMPLE 20

, 5- DI METHYL- PYRA

ZOLg 1,.5- PYRIM DI N-7- YL] -3 /METHYL- [ 1,2,4]
. OXADI -5 PTHYL) - AM NE Heci¢ MOH HH HC O
20a O ace[amiXle 4d oyxine / \ t,N AcCN\ 20-1

20b Step 20A:

gl ong,l;c hl ori de (.
I

n.) was added

carefully to & col d%sol §fi on of N J’——
HN N
TsCl
Ethyl formate DBU
/ e
N\ 7 TN
NS = . =~
21b 21-1
0
/ /

Step 21A:

Hydrazine hydrate (0.50 mL) was added to a suspension of Cmpd 11a (230

mg) in ethanol (1.5 mL) at RT. The reaction vessel was sealed and heated with stirring at

75 °C forl7 hr. The clear solution was cooled and concentrated to provide the hydrazide

Cmpd 21a as an oil (230 mg).

Step 21B:

Crude 21a from the preceeding step (70 mg) was dissolved in ethyl formate

(2 mL) and heated at 65 °C for 72 hr. The cooled solution was concentrated to provide the

crude diacyl hydrazine Cmpd 21b (70 mg) as an oil.

86



10

10 ethyl glycine (0.50 g) dissolved in anhydrous
nmet hanol (8 nL). The m xture was heated at 60 C for

wd 200044988 a seal ed tube. The m xture was concertT/E8®A5/037576
then subjected to co- evaporation with toluene (2x)

| SteprdCacetonitrile (3x). Drying under vacuum gave the

am no ester hydrochloride salt 20a as a white gun%
sol i d, whidnixiwae efar¢med &b dirpectths PrgfacHBgt stedr (hbrms). p-

L o : _ |
oGt eR0q o7 G 26, Q VB EPLARRTHE 865 Hp G feared in o
mi&oReve? fhaclorod 1) °@$ora1(vehihQWAghéou@f§oarurﬁiblidaet&bngel solution was

chromat ography. 83 WO 2006/ 044958 PCT/ US2005/ 037576
addsdendhe: miGorpown dxatied pith aiy)l agetstes ubjeeeaneingdorgpRic extracts

rocedure of Step .11B.to afford 20: 1 (105 as,.
welf Qe Rt i SWEgF riledrand Fparibe: - The shid B P pRficd by
pre?ﬁxﬁh@é/ RgLfex anes gﬁtclﬂi/émﬁ_ﬁgr_‘aﬁﬁﬁ eBlih@nith P.2DRR&NA]AE)1 Qéetate to
e pyrazol'o-[1,5a]-pyrimdine, amno acid ester and
affoudi @mpd R2dalyensn ofl (@2 cgipdads 390 tIVETHoHPbG: AgatysibiléMethod 4,
wer e pr eggéed: 84 WD 2006/ 044958 PCT/ US2005/ 037576
reterondinge 2 M h m Rz\ a Rzn Cmpd R rf~ MWMS tR
-"N (Y Im20-1 406.49 407.0 5.135 20-2 446.55 447.1
5.660 * Al HPLC enpl oyed Anal ytical Method 1. 85 WO
2006/ 044958 PCT/ US2005/ EXAVERLEERAMPLE 21

SYNTHESIS OF [3-(4-METHOXY-2-METHYL-PHENYL)-2,5-DIMETHYL-PYRAZOLO[1,5-

A)PYRIMIDIN-7-YL]-[1-(5-METHYL-[1,3,4JOXADIAZOL-2-YL)-PROPYL]-AMINE

~ A\ LiOH = N\
N\ T = o
11a 22a
P | P \/
o H h
I X
sz\"/[L '“:/C/ H
H H TsCl
DIC, HOBT DBU = \
e
DCM/DMF OQ P
2b Q 2.1
O /
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SYNTHESI S OF
[ 3- (4- METHOXY- 2- METHYL- PHENYL) - 2, 5- DI METHYL- PYRAZOL( 1

WO 2006/0449%RI M DI N- 7- YL] - (1-] PCT/US2005/037576
1, 3, 4] OXADI AZQOL- 2- YL- PROPYL) - AM NE Hz FI N HZNNHZ
Step22AT " T """ T C 11la 21a H O-'11H HN -~ N -~ TsC

formate DBU 21b 21-1 5 Step 21 A Hydrazine

hydrat e COmpburl}lanass aldiewdite lithismsgensiderhyafol ipaccording to

11a (230 ng) in ethanol él 5 nm) at RT. The reaction
the peaggdyre\ph Stopd3Cegi ving - AR 2asd Vhitswpxy salid- at 75 C

forl7 hr. The clear solution was cool ed and

concentrated to provide the hydrazide 10 Cnpd 2la as
Step2Bi | (230 nm). Step 21B: Crude 2l1a fromthe

preceedi ng step n&% was di ssolved in ethyl formate

(2 m) aﬁdmp@latde Z:at(l n@)f and Nzamwlhmlmmew subjected to the

proHv{w f ig% q’% %6‘@@? ggt\f |was ggec&\%’& rr?agnesm1¥1 sulfate;
flltgrg@%@%%%trﬁi@ﬁ 4&&%@9@/@35@5& (1%%9%9%%)@:1 WhteWbRd.of

21b fromthe preceeding step ( ,
toI uenesul fonyl chloride (27 ng), DBU (0.053 niL), and
St THE (0.5 nm.) was heated in a microwave reactor at 150
10 m n. Aqueous sodi um bi carbonate sol uti on was

5> added, C@ﬁ%goﬁxﬂﬁziﬂ @O%g ) Was s@ﬁé&&ﬂoﬁ‘ﬂe"ﬂr&&d%mﬁ Step 21C with
acet at e. conbi ned organic extracts

heating in a microwave reactor at 150 °C for 15 min. The resultant was purified by

preparative thin-layer silica gel chromatography, eluting with 48:48:4 hexanes/ethyl

acetate/methanol to yield Cmpd 22-1 (8 mg, 71%) as a solid. Mass: 407.0 (MH"); HPLC:

Analytical Method 1, retention time 4.543 min.
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were dried over sodiumsulfate, filtered, and
evaporated. The residue was purified by preparative
wo boosok@yer silica gel chromatography, el uti ngeaa/ub20ds/@7576

hexanes/ ethyl acetate to afford Cnrpd 21-1 as an oil

(12 nmg). Mass: 393.0 (Mg s2ANal yti cal Met hod 4,
retention tine 2.40 mn: LE 22 SYNTHESI S OF

[ Sr{EEMS DROXV4-REVEOKYL2- HHE&ML}H@\D&)DLSVEEETHB‘#RAZM[I 5-
5- AIPYRIM DI N-7-YL]-[_ 1-(5- METHYL- |

AORNOMIERSY - YL MUy MEFRORYE-[ - MEITNEL-H .3 ﬂﬂq_?i@lﬁzqq %Yg?gmwg.]gmn\m
_-NHH2 H NNNH H TsCl D C, HOSTDBUDCMDI\/F/I_}\ ’\| \

22A Conpound 1la was subj gctgd={o |ithiump hydrgxide

hydrol ysi s mccording to the pr ockdur e of Step 103>C
giving @apd 22a as a whi waxy solid. p 22B: 5
Corrpo 100 ) acet yl hydrg S-N\ET e

subj ect et he ocedu Step 14B crude

et hyl acetafe extract was dfi ed 898k magnefi u

sul f at e; \ltered, and cersgptrated to previde Crpd
22b (110 96%9 as a solid. Step . Conpound

22b (504mY)—Was subj ectzed 0 the proceduneof Step 21C
with 10 react or__g
15 mn. The resul tant was purifLed by

H

Step 23A:
(RS)-Ethyl 3-aminobutyrate (435 mg) was added to Cmpd 4d (500 mg)

according to the procedure of Step 11A to afford Cmpd 23a (540 mg) after silica gel

chromatography using 2:1 hexanes/ethyl acetate as eluant.

Step 23B:
Compound 23a (400 mg) was subjected to the procedure of Step 21A to

afford Cmpd 23b (367 mg).

Step 23C:
A solution of Cmpd 23b (180 mg) and triethylamine (0.100 mL) in DCM

(4 mL) was treated with acetic anhydride (0.53 mL) at RT. After 17 hr, additional
triethylamine (0.100 mL) and acetic anhydride (0.53 mL) were added. The solvent was

evaporated, then aq. sodium bicarbonate solution was added and the mixture was extracted
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10

preparative thin-layer silica gel chromatography,
eluting with 48:48:4 hexanes/ethyl acetate/ nethanol

W0 000gioedoss Cpd 22-1 (8 ng, 71% as a solid. MaBeT/UEDES/@B7576
(MH ); HPLC. Analytical Method 1, retention tine

w1é>g§&gix2 10 Wg&@%@@%ﬁgaﬁg LASRR0RLQ3¢REES with brine, dried

ovérFodmVEul X tereliEdrdYd vapbiatddl ) Fhe, rbsi QhdVizdd-DiroXIdAZPhEd dn silica
5- AIPYRIM DI N-7-YL d@‘fl METHYL- 2 5- METHYL- [

geleluging wistnbioapethanpl vd) (pvafford G 3q<rl|ﬁ@mgm o H O xn
H2NNH2 4d 23a 23b Ac20OH O/ Hf23-1 23c / 5
Step 23A: (RS)-Ethyl 3 am nobutyrate (435 ng) was

Stepdd@d to Cpd 4d (500 np) accordi ng to the procedure
of Step 11A to afford Cnpd 23a (540 ng) after silica
gel chr Eompourch2d9 (39| mg) 2vas rﬁdslceﬁhwpme@trat@f Seep 21C

sufilifiak: Lt SEx e P U P ap el ok itne dpiface of
DB&;Bb (@ﬁﬁflé’%)on %yeppngﬁzgatr/é Smﬁﬂﬂa;yé’[n Ql‘lcaC"gél ?e"ﬁtbrﬁégé}aphy (1:1

and triethylani ne
hexaneﬂacecbnmas hluantépmyldndr@rdpd az-1((02 m)nL) at RT Af t er

17 hr, di tional 15 tri m ne .(0. 100.

Mlet] o ol gl riado-nLrd Ryt e THRING e LRter,gad oxime
rea%&ﬁ%é%Bﬁgo)ur{d's‘%trfécfollé\%ﬁgldml@%ékr ﬁgﬁb’i‘écﬁ sol uti on was

added and the m xture waS extracte 89 WO 2006/ 044958

TaBIED, US2005/ 037576

H
7N
N Sy
/
Cmpd Rs MW | MS | &’
231 -Z—CHS 406.49 | 407.0 [ 4391
232 ‘i—CF3 46046 | 461.0 | 5.644

* All HPLC employed Analytical Method 1.
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with DCM (4x 10 nL). The comnbi ned organic extracts

were washed with brine, dried over sodium sulfate,
wo pdobesoss and evaporated. The residue was PCT/US2005/037576
chromat ogr aphed on silica gel eluting with 5%
met hanol in DCM to affo%%%gggg%égg (165 ng). Step 23D
5 Conpound 23c (50 ng) ed to the procedure
oSY@}msIsZir@ (SLmﬁIaRbm-MﬂgHOXY PHENYL)-2,5-DIMETHYL-PYRAZOLO[1,5-
1,3,4 7, 8- hexahydr o- 1- net hyl
_2 I—lAWWHb7ﬂ L IVGKI%WTHY Tl ]né 4 X ARLAEY - fYL)-BRQY YL]-AMINE
Purification by preparative thin-layer silica I
chr ojmat ogr aphy (1 1 hexaned/ acetone as el uant)

hde ding on the N

anino acid ester and

[ 1,2, 4]
HN' C  5dy,Br

5. AFPYRIM DI N-7-YL] -
OXADI AZOL-5 - YL) - PROPYL] - ANNE

2- chI or o- 4- et hoxyphenyl boronic acigl (70 ng) foll owed

by pot assi um carbonate (80 np) and”a sol ution of

di oxane/water (0.9 nlL/0.2 nlL). The reaction mXxture

was sparged with nitrogen for 5 mn, then

tetraki s(tri phenyphosphi ne)pal | adi un{0) (80 ng) was
Stepddéd, and the reaction vessel was 10 seal ed and

heat ed a&g??‘ﬂ?ég@ég& hy gl) \;rysead%lgcll \éecrt]l‘ior\g@ls-me%agor ae%y gbromc acid

and the
(70 mg) followed by potassium carbonate (80 mg) and a solution of dioxane/water (0.9

mL/0.2 mL). The reaction mixture was sparged with nitrogen for 5 min, then
tetrakis(triphenyphosphine)palladium(0) (80 mg) was added, and the reaction vessel was
sealed and heated at 85°C for 16 hr. The solvent was evaporated, and the residue was
purified directly by preparative thin-layer silica gel chromatography using 30% ethyl
acetate in hexanes as eluant, providing Cmpd 24a as a solid (31 mg, 26%). LC/MS: 403.0
(MH") |

Step 24B:

Compound 24a (31 mg) and acetamidoxime were subjected to the
procedure of S1Bb to afford Cmpd 24-1 (5.17 mg) after preparative thin-layer silica gel
chromatography (1:1 hexanes/ethyl acetate eluant).

Depending on the pyrazolo-[1,5a]-pyrimidine, amino acid ester and oxime

reagent, the compounds in the following table were prepared:
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purified directly by preparative thin-layer silica gel

chr omat ogr aphy using 30% ethyl acetate in hexanes as
we@bosani49spr ovi di ng Cnpd 24a as a solid (31 ng, P@BY§2005/037576

LGOI MS: 403.0 (M) Step 24B: 15 Conpound 24a (31 np)
Td%g%%acetanidoxine were subjected to the procedure of

to afford Cnpd 24-1 (5.17 ng) after preparative

thin-layer silica gel <chro

hexanes/ et hyl acetate el Dependi ng on the

pyrazol o-[ 1, 5a] - pyri m di m no acid ester and oxine

reagent, the conpounds in e follow ng table were

tography (1:1

Table 10. Cmpd (R7)"
24-2 426.91 427.0 4.88

.102 * Al HPLC

(R7)0 MV MBS tR 24-6 4
» EXAMPLE 25 CRF RECEPTOR

enpl oyed Anal yti cal
Bl NDI NG ACTI VI TY

R7),

Cmpd ®y), MW | MS | @

1
24-1 § 42691 | 427.0| 476
/
O—
24-2 42691 | 4270| 4.887

¢l
24-3 @\‘l 41487 | 4150 5209
F

24-4 ’5 41091 | 411.0| 491

1
24-5 6 46488 | 4649 | 5.888

Cl
CF,
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The conpounds of this invention nmay be eval uated for
bi nding activity to 5 the CRF receptor by a standard

wo ansok49gand bi ndi ng assay as general | y describedub3n05/037576
Gigoriadis et al. (M. Pharmacol vol 50, pp679-686,

1996y —and+Hoat t—at——(Wot—HRharmagol—vog163

pp731- 765, 2063). By utilizing [radi ol abel gd CRF
Chipggnds, the ag @ny be used wpweyaMstie ¢ he
t he conpounds of |t he present

bi ndi ng acti vi

invention wit y CRF receptor subtiype. [10 Briefly,

t he |bi ndi ng assay~i pyol ves the [di spl acenent of a

radijol abel ed CR gand fromthe CRF recegptor. |Mre

apedifically, t i ndi ng assay| 4199p&r inroned. jion | 96-
sing 1-10g cell menbranes from

cellls stably tran

wel || assay pl at s
ected wth human |CRF rlecept ¢rs.

Eact—wetHt—recetrves—about—0-05nt asSsSay buffet e.g.,

Dul becco' All HitaS pinploged Ahblytiesl Mathodé, 10 nM magnesi um
chloride, 2 nM EGIA) containing 15 conpound of

interest or a reference |igand (for exanpl e,

sauvagine, urocortin | @i } g 2s0- 05 mL of [1251]

tyrosi ne - sauvagi ne (fi tration -150 pM or
approxi mat el y t heCRKKReaspToR Bavmmgecctoyirscat char d

analysis) and 0.1 nL of a cell nenbrane suspension o
cont ai ni hie eprepeRAs (of thipinyentiqn mayiberayplmated forn bipgingeagtivity to
f 2 t al ;. by. .sep [ e :

they SREGener bl Snfisl Ral B Yind LA i kefkralYiescrived by

Grigbgds fet REr (Wbl tFHasmadd) Y50, oppa79-036] @096 ame Hoakd '@t al. (Mol.
ilters are dried and radioactivity (Auger el ectrons

Phanmgsieol 3963 pp781-d62n2®H) udBngtiiziggiradiplabeted SRIC igardsy the assay

mafe GRS PHAGHE o B0, AL SRS RRRInEE Sppegisge imvention
witRah$ ORFGeaipidadb§pét ware Inc) or XLfit (1D Business
Solutions Ltd). WD 2006/ 044958 PCT/ US2005/ 037576

EXAVPLE BEeitRRhSTHINMgATED iADEN thT BisphCemeRr AGTiaiolabeled CRF

R Bl B S B Pl e e o5
wefl5 t&f?sa? PIROURGRe ‘PIIOPgeceH SR hndsYSR e RE stABY t%s&%fegn%ﬁg human

of CRF-stinul ated adenyl ate cyclase activity.
CREssayptbsr  tHaeh detlérmtaindsi eounf 0.CRFMEL assay dtuéfir (e.g., Dulbecco’s

L T S N AR AT Y S p—
cor&rﬁ;}oﬁo.\%é’ogéﬁéye)stp&e% %rfgafigﬁ%é; fsiga%'(f’cl}%xmpﬁq ARvakiiE, GISGin 1dr CRE),
0.05 mL of ['*°I) tyrosine - sauvagine (final concentration ~150 pM or approximately the
Kp as determined by Scatchard analysis) and 0.1 mL of a cell membrane suspension
containing the CRF receptor. The mixture is incubated for 2 hours 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 157y
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).
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More specifically, the standard assay m xture nay

contain the followwng in 10 a final volune of 0.1 nL:
w@20ubisos8 ut am ne, 20 mM HEPES, and 1 mM 1MBX Pam/USdEMI37576

buffer. In stinmulation studies, whole cells with the

transfected CRF recepto ated in 96-well

pl at es and i ncubat ed fo%z%%&%$%§%% 37 Cwith various

concent r at i ORF-STIMUCKREEDY Abetrachra@yaiaseAatrwdrypept i des

in order to establish the pharmacol ogi cal rank-order )

profil e &he eorapeids of theapreseat Bpyentions (1Y ylse bemypiugigd fy various

o5 U BAE AT 0T, B8 ARl TR e e

forCPRPsSRLREIATMehyiame cyoRRE iabhviBi. 0AYSdsei¥Bfor iy détB@nination of CRF-
functi onal assessnent of the conpounds, cells and a

stimulagdeadenglatre syelasd optivily ORY b pafamed fegenatally described by

Bl b By o O PUDSNEBAELRET B 1R 1B Ssay 10 whole cen

prep@AREtd Ng conpounds for 30 min at 37C and cAWP
determ ned as described above. 20 It will be .
appr eci aMade speaifically tthe sighdarg @sdafy ingix e oy wentam e folheving in

[ [ b i bed h [ )
SR o B R e B SR R
DMEN N RMfer d&P@IhEIRG! 508t RehciPLLlistwih theSERARRRH l(f_‘lﬁ_e{ece tors are

I nvention. Accordingly, the inventionis not limte
pladde 96-vee] phates hied apubatde dorcd (amins at IX°CAB1tA0AGO 01 d@tsBntrations of

PCT/ US2005/ 037576 \WHAT. IS CLAIMED I S: 1. A conpaund
CREgstaiedeandebnrelpicdrretides iSvimAer AESERTEY Plrgggago igg] rank-order
pro'fl% of tﬁg@%@%}gﬁ&ceéﬁpgﬁt%;ﬁ "i"‘ollo%ngathg WUHB%QEAW [Ythe samples

accept ster,” 'solvate, stereol soner or
is pestradguding seoflard Rbmrserbiptly ayeitablalkity, such uhstAMBtSgeen™ from
al kyl, hal oal kyl, substituted hal oal kyl, al koxyal kyl , .
Apglﬁ%Biqsmt@aS-dfqzdhﬁ/&m@ypeal Apseeangdy|of the srrppqupdafells and a single

cor%re%{tlreﬁiolﬁy(lf’ Cﬁ L rr_gﬁ%(c‘il &%kiﬁé’sl caugirng 5%)%3 %Bﬁﬁlfﬁhgﬁi of cAMP production
eterocycl eal kKyl;
are incubated along with various concentrations of competing compounds for 30 min at
37°C, and cAMP determined as described 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.

94



R2a and R2b are independently hydrogen, Cl1-C6 al kyl,

substituted C1-C6 al kyl, Cl1-C6 hal oal kyl, substituted
wWE1000644988 oal kyl , aryl al kyl, substituted aryl ab&yii$2005/037576

Cl-C6 al koxyal kyl, substituted Cl-C6 al koxyal kyl ,

I I‘IRTQ’IB kyl, am noal kyl, nonoal kyl am noal kyl

w}g‘{r\%giggik@ am %’al kyl; or Rl together with the

nitrogen to which it is attached and either R2a or R2b

together with the carbon to which R2a and R2b are

“at t achedlf or nfiscomppune rapegserfed Re therfeBYWINESUBEHER: or

R2 a and R2b toget her thtR:{he&par bon atom to which

they are attached formgza H@ﬁ of B+7 nmenbers

optional ly containing withihi thé ring -0-, -S or

-N(R3)-; R3 is alkyl, substituted al kyl, aryl al kyl,

substituted arylal kyl, a _=( O OR8, -C(0O NROR1O,

or S(0)2R11; Y at eag ccurfend® is i ndependently a
di rect bond or -C(R4a m; 4 1 or 2; R4a and R4b
are independently hydroge Cl1- al kyl, substituted

Cl-C6 alkyl, arylalkyl, substitated aryl al kyl, Cl-C6
al koxyal kyl , substituted Cl1-C6 al k X?al kyl,

or #ptarnatdutienyy @cg?%ble 3t ReRl kylvateMRERBIsbMEASH FRod@ S Yerddt,
di al kyl am noal kyl; or 95 WD 2006/ 044958

PCT/ US20B5/i9 3yéipgen, RdkylanebsRtttted alket, Heoalytthsubsatuted haloalkyl,

carbon atom t i ch.the e atfached forma,rin f
a§RAIRE  Ssttoled LSRG Rl TR b R nftygeaiky, or
sub's&ut&rheté}lé?ae'aik l.Het is RS / i RSIORS NNMN N //

O Oor NR5is Ry

I's Aydrogen, hal ogen, Cl1-C6 al kyl,
subst i t uRgdar@l Rg6 aml ndepen@dntigohpdrgeny ,C -Gyl lbkkyl, t wbstduted C;-Ce

Cl-C6_al koxy, am no, al kylam no or di al kyl am no;
alkyl, C;-C¢ aloalI%/yl, substituted Ajl‘éﬁ ﬁaloalgy], ary?all%yl, >s/ubst1tuted arylalkyl, C;-Cs

alkoxyalkyl, substituted C;-C¢ alkoxyalkyl, alkylsulfonylalkyl, aminoalkyl,
monoalkylaminoalkyl or dialkylaminoalkyl;

or

R, together with the nitrogen to which it is attached and either Ry, or Rap
together with the carbon to which Ry and Ry, are attached form a 4-7 membered
heterocyclic ring;

or

R2, and Ry, together with the carbon atom to which they are attached form
a ring of 3-7 members optionally containing within the ring -O-, -S- or -N(R3)-;

R3; is alkyl, substituted alkyl, arylalkyl, substituted arylalkyl, acyl,
-C(O)ORs, -C(O)NR9R o, or S(O)2R 115

Y at each occurrence is independently a direct bond or -C(R4,R4b)m-;

mis 1 or?2; '

R4, and Ry, are independently hydrogen, C;-C¢ alkyl, substituted C;-Cg
alkyl, arylalkyl, substituted arylalkyl, C;-Cs alkoxyalkyl, substituted C,-Cs alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalkyl or dialkylaminoalkyl;

or
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R6 at each occurrence is independently hal ogen, Cl-C6
al kyl or substituted Cl1-C6 alkyl; n is an integer

wo e0038 | ncl usi ve; Ar is phenyl or pyridyl ;P@7Us2005/037576
each occurrence is independently hal ogen, alkyl,

SubSt L UREB borelik 5L s BUDRbhth 985 Qhachea form

a riag by B Suhémpats op@oﬂaﬂyanmnmt@\enhlhrtmmﬁ)g 304, il arsN¢R;)-;and
each of R8, R9, R10 and R11 is hydrogen, Cl-C6 al kyl,
subst it uHerisC1- 06 al kyl, arylalkyl, substituted
aryl al kyl, C1- C$>alkoxyalkyl substituted Cl-C6
alkoxyalkyl aIkyIsquo aIkyI aninoalkyl ‘
nnnoalkylanln éﬂ\ I noal R.A

conpound accori ng to c mherel : i
hydr ogen, Cr\_%‘a@kyl = sub%ftl Nal kyl , Cl1-C6
hal oal kyl , stituted’gl-C6 hal oal or Cl-C6
alkoxyalkyl R2a and R2b are independently hydrogen

or_suvst F iR G Bt RGBT (0 ateons

sublstitited ¢ FOg&iRok Y avdi e lalldytannﬁo at diadyeshiasd ei t her R2a or
R2b together with the carbon to which R2a and R2b ar
at t achedR$ 8t each ascurranseriveindependently balggan;, £11Gsadkyl o sglmltuted
C_X{)ﬁp )6/ 044958 PCT/ US2005/ 037576 Rea and R2b toget her
"W N The carbon atomto which they are attached form

a 3-7 mepheatdtegar POaYCS inglusiveg; R5 is hydrogen,
hal ogen, Cl1-C6 al kyl, substituted Cl-C6 al kyl, Cl-C6
hanaIkyAruﬂﬁ§uﬂ§meuﬂﬂd Cl1- C6 hal oal kyl ; R6 at each

oE L SR el BEPEER Aa R Rl L R . -
Ce hIRELP %n&@mtw chadsaaeRy, NR.RS,, aiklytshlfoﬁﬁwsnhﬂsuhﬁ@h alkylsulfonyl,
o is an integer from 0-3 inclusive; and
each of Rg, Rg, Rip and Ry; is hydrogen, C;-C¢ alkyl, substituted C;-Cg
alkyl, arylalkyl, substituted arylalkyl, C;-C¢ alkoxyalkyl, substituted C;-Cs alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalkyl or dialkylaminoalkyl.

2. A compound according to claim 1, wherein:

R; is hydrogen, C;-C¢ alkyl, C;-C¢ substituted alkyl, C;-C¢ haloalkyl,
substituted C;-Cg haloalkyl or C,-Cg alkoxyalkyl;

Rz, and Ry, are independently hydrogen, C;-C¢ alkyl, substituted C,;-Cg
alkyl, C,-Cg¢ haloalkyl or substituted C;-C¢ haloalkyl;

or

R, together with the nitrogen to which it is attached and either R, or Ry,
together with the carbon to which Ry and Ry, are attached form a 4-7 membered
heterocyclic ring;

or
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Cl-C6 al kyl, Cl1-C6 al koxy, substituted Cl-C6 al koxy,

or -NROR10; and oislor2. 3. A conpound according to
w@eb@sio@s8 wherein: Rl is hydrogen, Cl-C6 al kyl pC2US1065/037576

hal oal kyl or Cl1-C6 al koxyal kyl; R2a and R2b are

i ndepen dﬁ%&e{n@% g(fgggfeE gylit;gtgé:garaé# %éom ﬁ)u\pﬁiul ttﬁt‘hfe%% gl]féc(ﬁgd form

al kyl or ogether wt

a 311 he@pasd tabvbictibring; i s attached and either R2a or R2b
together with the carbon to which R2a and R2b are
at t achedR$ op rhyslragen, helagen.e§1-Gretlko c3pbptitatedi fgCootlkyl, Ci-Ce

Rea .and R2b toge r.Wth the carbon atomto which

hal?ﬁg%//l og;gl%ix?%tgcgﬁé-?ggglp\érgkyg 3-7 menbered carbocyclic
ring; Y R$ afl el 8&uriefdtdisOidefenB4RIFA0)-Cs ViilieN eorPRdBstalid C,-Cs
R4b are each hydrogen; R5 is Cl- al kyl or Ci1-C6

alkplal oal kyl ; R6 at each occurrence is independently
Cl-C6 alkyl.  n.js 1 or 2; R7 at each occurrence is
independ’@}rltst(?’yl ¥ ogen, Cl-C6 al kyl, Cl-C6 al koxy, or

- NROR10; pand e&Uhsb&ﬁgen&7isV}ng&9§éW@aﬁ en, C,-C¢ alkyl, substituted
PCT/ US2005/ 037576 4. A conpound according to claim 3,

C -k ellal, C;-Rlalkexyhyubstgeat CR2aalkoxly, B2 ENBsRyoj andependent | y
hydrogen or Cl1-C6 al kyl; or Rl together with the
nitrogen®tol Wid-ch it is attached and either Rea or R2b
together with the carbon to which Rea and R2b are
attached forma 4-7 nenbered heterocyclic ring; or

3. A compound according to claim 2, wherein:

R, is hydrogen, C;-Cg alkyl, C,-C¢ haloalkyl or C;-C¢ alkoxyalkyl;

R», and Ry, are independently hydrogen, C,-Cg alkyl, substituted C;-Cs
alkyl or C;-C¢ haloalkyl;

or

R, together with the nitrogen to which it is attached and either Ry, or Ry,
together with the carbon to which Ry, and Ry, are attached form a 4-7 membered
heterocyclic ring;

or

R2, and Ry, together with the carbon atom to which they are attached form
a 3-7 membered carbocyclic ring;

Y is a direct bond or —C(R4,R4p)- where Ry, and Ry, are each hydrogen;

Rs 1s C;-Cg alkyl or C,-C¢ haloalkyl;

R at each occurrence is independently C;-C alkyl;

nis1or?2;

R at each occurrence is independently halogen, C;-Cg alkyl, C;-Cg alkoxy,
or -NRoR 0; and

ois 1or?2.
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Rea and R2b together with the carbon atomto which
they are attached form a 3-7 nenbered carbocyclic

WO 200g/ 044958 i s C1l- C6 al kyl or Cl-C6 hal oal kyl ; ReCBUSB®aztB7576
occurrence is independently CL-C6 alkyl; nis 1; Ar

| 5 phenyh;  RTA%onfRGid GoHting R Gaihds Whelinal kyl , C1- 06

al koxy, or -NROR1O; and ois conpound accordi ng
to claim4, wherein: Rl is hydrogen; R2a and R2b are
i ndependent|y hydrogen or Cl1-C6 alkyl; R5 is Cl-C6

al kyl or Reistoslrggnoal kyl ; R6 at each occurrence is

i ndependﬁ%gzlngitlglhxg?in&! %X&éntlx@&h{%&&% (&ngi%)/’, R5 or p

N ; and ®ach occurre or Cl-C6

al koxy. ofp. A conpound according to claimb5, wherein:

98 WO 2006/ 044958 PCT/ US2005/ 037576 one of R2a and

R2b is CRi@meethekyyithathg nithegenttneyhichs ithy @ktehed an@ither Rz, or Ray

Cl-C6 .al kyl; and one, R7 js Cl- al k n he ot her
ogethecrifls B kaT S REER B0 et 28 I OB of ] membered
hmﬂﬁﬁ%@kﬂhﬁﬁe conpound is selected fromthe group of: |

1- (3-Cyclopropyl-[ 1,2, 4]

oxadi azobr 5-yl ) - propyl ] -[ 3- (4- et hoxy- 2- net hyl -

g’hg_nzl; )p;/%P"rs’r‘i%: ﬁwg}:ﬂ]—e?%?ﬁtg% %Lrbon atom to which they are attached form
a 3-7 membered carbocyclic ring;
Rs is C;-Cg alkyl or C;-Cg haloalkyl;
Rg at each occurrence is independently C,-Cs alkyl; '
nisl;
Ar is phenyl;
R~ at each occurrence is C;-Cg alkyl, C;-Cg alkoxy, or -NRgR 1¢; and

ois 2.
5. A compound according to claim 4, wherein:

R, is hydrogen;

R», and Ry, are independently hydrogen or C;-Cs alkyl;
Rs ié C;-Cg alkyl or C;-Cg haloalkyl;

Rg at each occurrence is independently C;-C; alkyl;

Het is

Rs

Ve R5
N\ \}\I N ‘-Q?W/
a! \_\_>_—O N :

R at each occurrence is C-Cg alkyl or C;-Cg alkoxy.

; and

6. A compound according to claim 5, wherein:
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[ 1-(3-Isopropyl-[

1, 2, 4] oxadi azol -5-yl ) -propyl]-[ 3-(4- et hoxy- 2- net hyl -
wWQ@b@aphds®, 5- di met hyl - pyrazol o | PCT/US2005/037576

1, 5- a]pyrlnldln 7-yl]-am ne;

& P P OIS 5 A gl

, 2, 4] oxari Bz@)lLC5alyjrl) at phenyl - et hyl ] -am ne; |
1- (3-1sopropy
1, 2, 4] ox@nfi vz1<§|<E Haalkylapd gy qthgras CaCedthogxy - 2- net hyl -
phenyl) 2, 5-di net hyl - pyrazol o
1,5-a] pyrimdin-7-yl]-amne;
[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di et hyl - pyrazol o [
1,5-a] pygim dAntng)l]n'd[ aécogﬁng%hwalr[\ 1, wherein the compound is
1, 2, 4] oxadi azol -5-yl ) -butyl]-am ne;
sdédqumeMmgmypﬁfnethyl phenyl ) - 2, 5 di met hyl - pyrazol o]
1,5-a] pyrimdin-7-
I 5. 4] ox b uilomop o Py ol oeyh g gpsghorp-2-methyl-
oxy- 2- nmet hyl -
phe:l'l%l’é n24% Qﬁﬁ’ahﬂéﬁrazt%‘rl%’[}l W]P%ﬂé@d[xﬁffy‘f']' ARinRoxy- y
, 5- a] py[l-(3-Hopropylylll]2, @mmﬂazo( -3- }Il)spmpyk)-y[B—({l methoxy-2-methyl-

oxadlazol 5-yl et hyl ) -I 3- (4- net hoxy- 2- net hyl -
Phe;S‘HQr?y%’ fhraet y cﬁyﬁ%?tollﬁlll SIPYEBIY- 7-yl]-amine;

1, 5- 2 o
12 Z% gi azo AJ)n t?% E'I‘{en [ch§ ﬁmqé{ﬁ%/l %?A[A[S-a]pynmldmﬂ-
yl]*[fEi(meyhyI*[ mtmwadlﬂiehﬂy)) 21)1581@1 B!htyﬂ&dnnwf azol of

5-a] pyrimdin

[ 3- ( 4- Neilh@bzlywlzﬂﬁﬂtmﬂ 4]91%9«\@40} -SyD5repiatlByt nwl?oa(zlo?} ppethyl-

e B A s gl s 5 P

[3 (4- l\/bmaxyfearonsammkm hpﬂaﬁlyb) 25-Qiraldt At pyrhzoy[ 1t 3z0p@imidin-7-
a) pyri mdin- ; f -(3-trifluoromethyl- [
ylH[l 123 m]e@aoédllazldmayla}ply apyyl]-amimene; [

L (234%§L€'a@‘2@§?‘10é9&r3m8y PUSEY D, T fimethylpyazolol 5-apyrimidin-7-
yl]mﬁwﬂquh@mbﬁzfd?azér sl [fﬁéthyll) aRf@zol of

-al’pyrimdin-7-ylT-am ne);
[3 (4- thﬂa@queﬁmnﬂtﬂiﬂ 4]ph@h§210)=5wl®ednyﬁd8k(§+mq1§r¢?azbmhyl-

prepy- 24 Biafuma s dptibitipiieaehe: 09 vo
2006/ 044@51%)05)1@?91%@@]5&%32%7@ yl£nl3thy()§‘3§hh¥éthc{>xy -2- methyl-

1, 2, 4] oxadi a cycl opropyl | hoxy- 2- net
pheinyl)-2, pamgthyl- mlr&odb[ﬂréta‘}wﬂrp})dumiqﬂb@mme

1,5-a i 1 di -7- | ]-am.ne; .

NPT %&éw orebHy JHERik S ufRek gty Beidf-
meti-n gy rgitg ;Z ?/-plrrr}é%tﬁé @E%YAAI[S a]pyrimidin-7-yl]-amine;

[3- (4-Methoxy -2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[(R)-1-methyl-2-(3-methyl-[1,2,4]Joxadiazol-5-yl)-ethyl]-amine;

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[1-(3-trifluoromethyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine;

[1-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-cyclopropyl]-[3-(4-methox y-2-
methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine);

[3-(4-Methoxy-2-methyl-phén y1)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[l-(3?meth yl-[1,2,4]oxadiazol-5-yl)-cyclopropyl]-amine;
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[ 3- (4- Met hoxy- 2- net hyl - phenyl
1,5-a)pyrimdin-7- yl]-] (3-trifluoromethyl-[
wd 2@sA}3zadi azol - 5-yl ) -cycl opropyl ] -am ne; [ 2-2Gr/uEtohy 037576
- [ 1, 2,4)oxadiazol -5-yl)- (R -1-neth
yl -ethyl jr t33E(h4t-me1 A% didzol-5-yl)- cyclopropyl] [3-(4-methoxy-2-methyl-
nmet hyl - phenyl ) - 2, dlmethI(erazoo
phenyh- bwymthyldmazplq,{llﬁ adpymaidin-7-yl]-amine;

[ 3-(6-D %P %/1 gloxy methy EIYenyByi 5 %metﬁy]%?raz%lé[l@ &]Bgrrl?ﬁ(ndmﬂ-

- pyrazo

yl]%13%)‘(5?}”‘[?QQjJXaHla]zol[-S'i;'Hi?étW?-aﬁﬁ)e 1-(3-methyl - [

oxadil azo ] - am ne;

3- (2, 4- D{3v¢t- mﬂwpﬁemylhyl-éhegpy@rm¢mﬂ pxr@olofl (Saalpptimidin-T-
Y”i,lé?’%‘]lé%zrpﬁl]ie yﬁgi S‘ifoxagla%/ 1)5 cyc loll)r%'py] arr}[ng pyrazol of

N i e o At

medhyP-pA¢pt Rl s adink thyl-yyrpzgodrbrhJpyamidie; 7-yll-amine;
2, 4-Di net h henyl
EL 5( a] py#¥- &?mfgﬁ?%ﬂs{lﬂ?&yf )n1€t1e:§ H@Hﬁyg l) gg%?rﬁj:tgxgmrazo]o[l 5-

a]p?ém (%lﬁ 7\[@ EEE%Y@ (ﬁﬂgn rsletgyl [1, dZ 4 oxzhdl?zol -5-yD)- -butyl]-amine;

- pyrazol 8f@2 @ﬂﬁanmyrplréhW) 2; Stth]metlﬁyl ﬂ—((S)—MBmedth;[l-
4] oxadi azol

yl ]
(1, ?é]qxzdwzcﬂrwk)mszryh§lﬁelnylﬂwlzﬁzsloal ?r@ﬂwmlsWazol o[
i g f‘d Pyjam 4 (I)Zflméth\é}(} Phé] ﬁ‘s'ﬁﬂne hyl-By aB8IBM! 5-B1pyrimidin-7-yl]-
[1- Eﬁnk&y#{mawﬁa@ayom mﬂrdpyﬂ Emidienet hyl - pyr azol of

1,5-a]pyrimdin-7-y met hy

1,2, 4] ox{mi(%ﬁ@lrr@thwrmbﬁwl)ﬂ ésﬁlﬁlé‘h)'BB}ﬁfz"[Wlo[IES a]pyrimidin-7-yl}-
4 npt di n-3-yl)-2, 5-di net hyl -
U—@-rns%‘i‘if g Tt me 57 oy o

. 2, 4] oxg8l(2 a1 hreBox | pRéMN)- iﬁﬁmn@ﬂhyl -pyrazolo[1,5-a]pyrimidin-7-yl]-
[3 (4 Met hoxy 2- met hyI phenyl ) -2, 5-di met hyl - pyrazol o |
[1-B3- Bresl]yybyk R dileladiaZolyd-ybbuty [-ammet hyI [ 1,2, 4] oxadi
I
{3 (- VAR I eR B  imeyparslg L Spleysgydp- 1
[3- %egaﬁll%%%w 274]oX!a<11aiole ﬁmibmyl] =anibd Met hyl - [
4] oxadi azo am ne;
Benzyl [ 153{2L4+ﬁatdeth>oyy :phemtlh%S cpmeﬁyl py@z@oblll Frelryyimigipr7-yll-

meiog et A g Db e
3-(4-Me
5 Ve e gy )
pytaz@lofil, xfigliriazidin- By (Bendiyy1)[1 2 41gkddi znol- ﬁaf,lmeth@D awme

2006/ 044958 PCT/ US2005/ 037576
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-

nyl) -2, 5-di net hyl - pyrazol of

e
1-
clo

yl}-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[1-methyl-2-(3-methyl-[1,2,4]oxadiazol-5-yl)-ethyl]-amine;
Benzyl-[3-(4-methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-
a)pyrimidin-7-yl]-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[2,2,2-trifl uoro-1-(3-methyl-[1,2,4]Joxadiazol-5-ylmethyl)-ethyl]-amine;
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[ 2- (3-Cycl opropyl -

1, 2, 4] oxadi azol -5-yl )-1-net hyl -et hyl ] -[ 3-(4- nmet hoxy-
wQ@20veipbs phenyl ) - 2, 5- di et hyl - pyrazol of PCT/US2005/037576

1,5-a]lpyrimdin-7-yl]-amne; [2-(3-Isopropyl-[

ne oM B S oo
2- n?;?&fpgggﬁlﬂ) .5 Clﬁgﬂe?%/l PYfa%l@Bl' fM}gyﬁﬁlmﬂW -yll-ahine?, 4]
met hoxy- @-@e‘l%hﬁlppﬂl'{ér%r‘l Ipxad %}Ly-peﬁpﬁreg%] [g{ (4-methoxy-2-

o R P ot APBRGRY

yl -ethyl |- &%f&oﬁf@bh%m]axmﬁwb &)Y tnedybediyl]-[3-(4-
nmet hyl - pyrazol o | pyrimdin-7-yl]-am ne;
mefl@xy-2-mveth lophen 2h) 2e3- Idynet Yemyazolat | S-adpyramidin- 7W]rmmleo[

%, g 2% gi&d@a]glgﬁpméyly[l)ilg‘gk%% ‘Tloégf}’&)geg) I mgt:?‘ly{mtth ﬁ [3£(4—methoxy-
2-n£1e’§hS;(1 ‘bhwm%ydl%eﬂﬁi W}az&'a?ﬁyl jpy%{rﬁ?/lﬁ':'j[l?qjﬁ}zﬂlze]pyr azol o [

al pyri m di n-
oxadi az 0[3—@—Iyﬂeﬁlekylﬁl-ljﬂetpyb]j}dn}'l)aﬂﬁ—d'&net[lyl-pyrazolo[1 ,5-a]pyrimidin-7-

(s> TP el pemyacipl- Sy s,
?I ge; ?8§pr(rl mh%[@bﬁlo%y%-@?tgz]ﬂﬁ{ee!ﬁyi)ij?y-ﬁﬁﬁ&hﬁ[pyrazolo[1,5—a]pyrimidin~7-

yIH[ B3 Enedh}{DI[hﬁt4ﬂ\®oa3drapbb5+ylrmetﬂyl5-pd)pyﬂtdlmhe pyrazol of
1,5-a]pyrimd
1,2, 4] oxHd@a(z‘bqlogowln[étwP}a%%zab?mlmsﬁl?im@ropyll -[3-24-

e

1, 2, 4] oxpd(2azDim&thyk y-pheiiyy)l-3,5-@ifherdyl-pyrazolo[ 1,5-a]pyrimidin-7-yl}-
3 (4 Met hoxy- 2- et hyl - phenyl ) - 2, 5- di et hyl - pyrazol of
-medhyblis 2. fogpgjazal-5-ylmethyl)- propyl] amine;
%Il_l ]2 Brjz 0592@;1(2/1'8%0 9 2 gtﬁ{f 6139512 )rgs I]a%llet{a%l yyrazolo[1,5-a]pyrimidin-7-
yl]I[@L)(lél IMREMROK L, 24]wtawiolmﬂﬂwhey1]2alﬁmel met hyl - pyr azol of

alpyrimdin-7vy ‘57
1 mst hyl BZC“{MﬂthOM’-IZumﬁ sepheplyl){2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-

32 S S et e RS ety s Pt o |

1,5-a] pp-i40MEindxy-2-methyl-phenyl 25d1meth1 razolo{1,5-a]pyrimidin-7-
yIJ[222tr|qu%ro LR yipygazpiotl,>-2lpy

yl]-dk-avetitlayd Q- 3Strifumemniegh yl - [éIZWb)}admphéyl) ethyl]-amine;
53_5( g]_ g/st}h&:%liﬂﬂrog}a : hey hogf [ﬁ] }llyl% 225 glmetﬁt r;'}'/azoP(}f -a py midin-7-
yl]ﬁp bl o (s*}tlh(%' m&h?ﬁ[lt Y dx%ﬁﬂir%tm{eﬂ{yl) ethyl]-amine;
, 4] oxadi azol -am ne;
[ 3- (2 Ch[3e(r4@Méemy-l‘i’anythphplmbf))-m-ﬁkmhthﬁtmwzom{ﬂézajbylﬁmidinﬂ-
1,5 inidin.7
i) PR DR horomedi11 rtisegineghypDiethyl-amine:
1, 2, 4] oxgdisa < _
[5-(2, & B rechoss g MeniO L Emai pyrazslg(hp-alpyrimidin
yl] 2[(16 Byl -2i(@itriflderphdethyl-[1,2 4]oxad1azol 5-yl)-ethyl]-amine;
[(R) -1-net %‘lz 2-(3-trifluoronethyl -

1, 2, 4] oxBX QFmS‘hS)W PRam))r3, SWﬁéyl -pyrazolo[1,5-a]pyrimidin-7-yl]-
[(R)-1-methyl-2-(3-trifluoromethyl-[1,2,4]Joxadiazol-5-yl)-ethyl]-amine;

[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[2,2,2-trifluoro-(S)-1-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-ethyl]-amine;
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[3-(2, 4- D met hoxy- phenyl ) -2, 5-di net hyl - pyrazol of
1,5-a]lpyrimdin-7-yl]-

WO 2008/024958 i f | uoro-(S)-1-(3-nethyl -] PCT/US2005/037576
|, 2, 4] oxadi azol -5-yl net hyl ) -et hyl]-am ne; 101 WO

[220?’2024%? Ay TR RS dimetypyrazglol ypigyrimicin-7-y1)-

[2, 125r1ﬂ11<§ljblﬁ(8)-m(dttﬁflﬁomhﬂethyl [1,2,4]oxadiazol-5- ylmethyl)-ethyl]—amine;
[2,2,2-trifluoro-(S)-1-(3-trifluoronethyl-[ o
1,2, 4] ox%(‘hMﬂth%y Wé&hwypb‘erwi)r%;ﬁjdlraﬁh yrazolo[1,5-a]pyr1m1dm-7—

yl]fsg(f1 fﬁ#‘gl %Al aﬁﬁ‘éfolﬁg,é}%igp(yﬁ %E,;%'ﬁg‘let hy! - pyrazol of

1, 2, 4] 0Xﬁ31 ARRkTORYYI- ﬂlem@ppuérﬂyi)mﬂﬁnethyl yrazolo[l 5-a) ynmidin-7—
[3 (4 Met hoxy 2- net hyl - phenyl’) - di nmet y - pyrazol o
yIH(R- B 3-methiyiil B2 axadipzpl- WR)pIprlBammhw

2" mbt it gy Late Bl G 21 d';nm}%u%ﬁ?i -

[1, 44}'5%“4&&119%@105 ?%@thﬁ) ¥R DyviRyyrasdibdi afpyMinidiRy.r azol o[

m di rie
[3-(2- dl[b(bcmoumﬂhmetye)ghplw]ﬂyb) -225-Bingtitngt hyydzopy[ 1 Azadpwrithidin-7-

S R h kb bl SR

[3-(2,4-B pp “Wff%fh@}?f B){ér)iﬂ)%g &h@ﬁgh%&ﬂ?@zyh@%ﬂ{m in-7-yl]-

1,5-a] pyrimdin-7- met hox

(2-thethot}- ed)yzh)zl(?)ameﬂhyEElﬂ nr]aixhq«haolénylmethy@éar{nne
2,5-Di th
1,2, 4] gié%héd?m@tfwlﬁ [EH & m?ﬂw[l-il 234ﬂqxaflwalz%1y8[pyrrohdm 1-

yl]]py?(izaoﬂflg aw i,! }yéll )rr_leé}ily n’é)lyﬁ)c/lln-%l I¥]l)ndelr;nethy1 amine;
[ 3- (6 Di l[ﬁa((hphraﬂhylanﬂnmmlimhylwﬁﬂﬂi-my3=345-)dirﬂctﬁyldﬂ)ymidk){1,5-
yrazol o

1,5
alpa(pwilmrﬁ Hlﬂﬁ£-memky(ezh%£%51ﬁ9%{ hytjaxadiapel hymethyl)-amine;

[3 (j] Et s ﬁy Hﬁ%’*ﬁﬁ%’mﬁ} ggcf? m@{iﬁkf‘ﬁyr%g@a pyrimidin-7-yl]-(2-

methoRy}HN)- (3mn61h51t 43 xh]oxé&azdmstylmemﬁ)tmnb (3 met hyl - [

1, 2, 4] oxadi azol - 5-yl et hyl ) - am ne;

[ 3- (2, 4- B3-tRet-Bomythokenbenyl P2, 5-diimatby hpyrapyleHzbrlpyrimidin-7-yl]-
(2'%1555921/%&;)”@? 4?9?’52%?!3@1&4%@%01 5-yl)-propyl]-amine;

, 2, 4] oxpali ARRkHoRYYI- x)nemfypeh{édyl) Zisﬂdnﬁethyl %yrazolo[l 5- a]Pyrimidin-7-
[3 (4- Met hoxy- 2- net hy pyrazo
yl14(Ry- h}ncyhylm@rmet'ﬂylyll]@ ﬂomlazqhoémybthm](a@mt hyl -

%3 i ( i] (l\)/)éfﬂ 6@@%%@%&%‘? %ﬁn éeﬁ%ﬂ)@@zg %l ra?tﬂﬁlprloé%l aSZ'ilJp%mPldm -7-
y¢S- laUJBﬁ%l fil ) eroxabhla.]zol[f( @ne’ch;(lﬁpﬁ‘}%&ﬁ)élml{]e

oxadi azol propyl]-am n

[ 3-(4- NE(ﬁWMeﬂmﬁtzqmbm@hPmﬂﬂ) 25 ﬂilﬂﬂhEH’Wth@MﬂEﬁzﬂbmlﬁﬂidinﬂ-
yrim

VIS Bl D etad b Adoxtaee by bt v prapy ke

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl1-[(S)-1-methyl-2-(5-methyl-[1,2,4]oxadiazol-3-yl)-ethyl]-amine;

[(R)-2-(5-Cyclopropyl-[1,2,4]oxadiazol-3-yl)-1-methyl-ethyl]-[3-(4-
methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-7-yl}-amine;

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[(R)-1-methyl-2-(5-trifluoromethyl-[ 1,2,4]oxadiazol-3-yl)-ethyl]-amine;
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[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di net hyl - pyrazol of
1,5-alpyrimdin-7 yl]-[(S)-1- methyl 2-(5-nmethyl -[
wd @A} ozadi azol - 3-yl ) - et hyl ] - am ne; PCT/US2005/037576
[ (R -2-(5-Cycl opropyl -
1, 2, 4] oxpad} A - Y -£t | 3 (A i
L e el kb s o7
yl]—l(ﬁﬂ@i,@stﬁﬂmxd;1n657mydh]y}-am ARxallidzd14- MetektoX)-ethyl]-amine;

y- 2- met h§m‘§)hen -2, 5-di net hyl - }/razol o[
1, 5- a] py Ethmi-€8- -methoxy -2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-

.1=]. triflu L=f .

alp%r‘%‘ %‘?Z(gil‘(?%o%é 152\ B ’iaﬁiﬂzfl'gﬁf‘ﬂ%yrq'ﬁ’?g% 2006/ 044958

PCT/ USZO@EMWEJ@Q methyl phen%/l 2,5 d1methyl 7-[2-(3-methyl-

[ 3- (4- Met hoxy- 2- net hy di met hyl - pyrazol of
[1,2.4Bxadipyali5- yﬂn@lhylﬁplybl]ldlpflsyl] Eyrzizszbflrﬁ{a]py@mdmle,

og(gd Inztz gﬁ gl leé)l?‘ﬁ)?'l r)netémtyh?mnygrﬁ ap éhmethyl pyrazolo{1,5-a]pyrimidin-7-
yl]! l%!i *M/b 4[185@%18}‘4 Be¥% g@t)fﬁ%hé/' phenyl ) - 2, 5-di net hyl - pyra

fimdin-7 (3-methyl-[ 1,2, 4] oxadi
azoI 5 y[3et- Mptmoxwﬁ-methyl phenyl) -2,5-dimethyl-pyrazolo[1,5- a]pymmdm -7-

YI]~r3[ %1 ethchfl% 4%0)%%2012):“6”%&1] %m?nedl met hyl - 7- [ 2- ( 3- et

i 2. ;H ngg{@m& hr?g?/-\ﬂ—ﬂ@tthr}'ly—bﬂerﬁl)pﬁg-'dijrhélhifl'—}erz'o‘Pé/[rlgzﬂb%midinﬂ-

yl]{[B—nﬁeth)N/él (Somytht-ied AYdxagdiaesiyd-yh-2ihyl jeimieehy | - pyrazol of
, 5- dj
.3, Z% gig’%{rga%{]hozyﬁy mﬁghdbﬁ\e)n_ygng ﬁglmethyl pyrazolo[1,5-a}pyrimidin-7-

Y“Iﬁé’?ei?ﬁﬁ?ﬁﬁU§tdﬁ&@%}D?@E{@a@-ﬁﬁ bRy 2zol o

1 3 4] oxﬁ}i(ZaZblloch4-)théth@f}Oﬂ)dn}/l-)€2fﬁ -d@methyl-pyrazolo[1,5-a]pyrimidin-7-
:S Met hoxy- 2- net h E)hen yl)-2,5-di nmet hyl - pyrazol of
yllilé ar}q@WT[ﬂnZeﬁ]ﬁxarha}p{S{y )iPrABYIMITE: (5- net hyl - | .

3 (4 WL R TR S 2 Bmptndayeolsft SsgpygmicinT-
yl]-’{li3@ﬂd@b’)‘ll[m2m]@xa&azﬁl 5oyl)- prop%/l] amine;

2-(5-trifluoroneth
1 3 4] oxh&j(3a€b1|016243ﬂu)0ﬂeph@ﬂ}’]) -Zpidimeethyl-pyrazolo[1,5-a]pyrimidin-7-

yl]ﬁé& e@)ﬂméﬁ% thor%(y@hen%;)g - 2 5 d| Fret hyl - pyr azol of

1, 2, 4] oxpfl{sazRlorR2 ¥hath PLhRY Q%ﬁ}Fahl razolo 1,5-a]lpyrimidin-7-
[3- (4- R Le ot inet ﬂ‘ﬁ‘&#‘? i 2 el Sypps AL

yl: :]lflg_?)?}qmly)rlngm]?xaglng] 5{y])1pr@|gylﬂfem!n}d I
13- (3 onrsCRore i Buhakiv) A mghyspyraslp -
a]pﬁmﬁn@lhplyﬂ i7-¢4- H1eﬁ1yl¥i ]2 ﬂ&aﬁ%z&eg W epr&py]] -amine; and

oxadi azol propyl |
[3- [BCbl@rchmstbqu)mﬁylWLS—mhmﬁwI)py&zslotﬂl fraf pyyrimidin- 23 0HAF(3-
3- net hyl -
medivy p Blorarase o5 OmBHUBIR] - an ne:

8. A compound according to claim 7, wherein the compound is
selected from the group of:

[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[2,2,2-trifluoro-(S)-1-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-ethyl}-amine;
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[3-(2-Chloro-4-trifluoronethyl-phenyl)-2,5-dinethyl - py
razolo[ 1,5 a]pyrimdin-7-yl]-[ 1-(3-nethyl -]
wd 2@¢4)4zndi azol - 5-yl ) - propyl ] -anmi ne; and PCT/US2005/037576
[ 3-(2-Chloro-4-neth yl-phenyl)-2, 5-di methyl - pyrazol of
i g Z% gi azth élel %161&1?9‘8}(%?])@5 tc‘ﬁ/rhet%yl ;R'razolo [1,5- agpynmdm -7-
yll4or-g- mgthtyn[m a]dxn&azduﬁeywpro;tym&arﬁmapound is
sel ected fromthe

f:
[3-(2, 4-B- %M?Hs@w%g%&w?pmnwl)oﬂ,ﬁétm@ihylpww[é[5-a]pyn'midin-7-
L.: -
g Pl A E A

1 2, 4] ox3gi(2LMoro-4yinBRbRY. 1y 5idimsihpepyra@sioMB3-alpyrimidin-
2006/ 044958 PCT/ US2005/ 03 57

T-IBHB % 1 @ nietixyl-[ 2. 2idexadiazph 2y propyl bagines aid/ | - pyr azol of

%’ g_ Z% gigd{n é%&_ogyé:-l}{ %\&gﬁﬁ]ﬁﬂ)mt&r{é{h&l[—pyrazolo[1,5-a]pyrimidin—7—
- . _ '_ t -~ |
yl]I{é?S)( I;Ln{gsrir}jlﬂ-%x(gl trﬁlﬂggﬁomélth)@? %)Q}ﬁq%x(agl_a%%]% 3?_6{?%‘1] BMiRzol of
1, 2, 4] oxadi azol -5-yl ) -propyl ] -am ne;

53-5( g]- S;b?ino;j#nggl%gglfr{ F?%Xlné I%)Sg a Vx%lerem/t g%o%ound 1s

1 tgdﬁ&ﬂ)fﬁéj B&Pbr:5- yI) - propyl | - ani ne; and
5 h%xylgz nmet hyl - phenyl ) - 2, 5-di et hyl - pyrazol of

1 5 a] py[3 -@i- Methoiy 2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a}pyrimidin-7-
2-(5-trifluoromethyl-[ 1,2, 4]
Yl &é é&z@F’thgmjll %%B}Xﬁ@ﬁdaﬁﬁlﬁgromﬁ -3MiAGAMund accor di ng

to clai “138(4 NRER Y2 -hBR yERRROBNLS dfnetR AL Rhsorf '4fb{iGidin-7-

gr oup

yl]{[ﬁ%)(ﬂ(%ieh@”} 2 4TmdabinlolphreDyprgpy2]-amihenet hyl - pyr azol of
1,5-a] pyrimdin-7-
yl]1-1(S)-1-(3-methyl -[1, 2, 4] oxadi azol -5-yl ) -propyl ]-am

iylnephgﬂs (% 3- (é %ﬁﬁ%ﬁﬁg agco go? OI[a m 95 frem the.compoynd is [3-(4-

Meyﬂdxy{z( Rethit- bﬁaimtmlduhethyl pyrazolo[l 5-a]pyrimidin-7-y1]-[(S)-1-(3-
4] oxadi azol - 5-yl ) -propyl ] -am ne. 10. A compound

2,
meﬁb’&:blr Aﬂ@(aﬂ@z@r%ylmmp%@n@pn t he compound is [3-(4-
Met hoxy- 2- net hyl - phenyl ) - 2, 5- di net hyl - pyrazol o
1,5-a]lpyrimdin-7-yl]-[(S)-1-(3- nethyl-]

1, 2, 4] oxagdi az@al coprpound REQRYhE 1@ B1alif 9, Whereh aer&mﬁadnd is [3-(4-
according to claim9, wherein the conpound is [3-

Meﬂmxm@(ylemyifeth) Q)ﬁeinyttﬁyEpﬁamlﬂétﬂaaﬂpylpWhuﬁHdl [(R)- 1 G-

me%yg[ﬁ%g@@%%@r 305 ‘}PJ@‘EF%&}’%](gm o,

12.  Polymorph Form 1 of [3-(4-Methoxy-2-methyl-phenyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-[(S)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-

amine.

13.  The polymorph Form 1 of claim 12 wherein the polymorph exhibits

a predominant endotherm at about 108.3 °C.
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12. Pol ynmorph Form 1 of
[ 3- (4- Met hoxy- 2- net hyl - phenyl ) -2, 5- di nmet hyl - pyrazol o
wa 2@eaypssi md] n-7-yl]-[(S)-1-(3-nmethyl -] PCT/US2005/037576
1, 2, 4] oxadi azol -5-yl)-propyl]- am ne. 13. The
pol ynor ph, For [ £l s
exhi bi tsm’a p??é%%ﬁ&rr?gh?’ Iggn olt ﬁggéﬁﬂlétﬁ] 2 yggﬁ?g’%gﬂa %rph exhibits
an DPOAWEHWAR6iDR408 FRAEEMUS2A0H/ R3S éopressdd imhdegrees 26 (+/- 0.15
pol ynorph Form 1 of claim 12 wherein the pol ynorph
degagasiafh atsd- Al X178y, WwWdet4di f fracti on pattern havi ng
peaks expressed in degrees 20 (+/- 0.15 degrees 20)
at 6.721, 11.757, and 21.974. 15. A pharnaceuti cal
conposi t 19N CAMPhhHhdtuticaP heonifReRIbh @aﬂnFMsingcaepmaﬁiaeeuticany
carrier or diluent and a pharnmaceutically effective
accgptablat capfieraorc dilprntiadd aapbamarenjicaldy effastimelamagnt gf a compound
har maceuti cal conposition conprising a
acc&@?%&iﬂm @al ly acceptable carrier or diluent and a
pharmaceutically effective amount of a conpound
according to claim8. 17. A pharmaceutical conposition
conpri si by a phphamueeuticahl ¢ompaatioepicampasiogr ai pharmaceutically
di | uent and a qrfhar maﬁeuti]cal Iél/ ef ec%,fj ve anount off a d
accg R GHUTh GnE  BiMargical]ys SRS fBQURtoyt @ compoun
acchf &8 10aifNg.1 Ndi vi dual having a condition susceptible
to treatnent with a CRF antagoni st conpri sing
adm nistering to said individual a pharmaceuti cal
conposition conprising a pharnmaceutically acceptable |
carrier hhd a‘?‘ mmg@tﬂaﬂ%mw@we@v@éﬂa&oanPh%fnaaeutlca“y
accgﬁgﬁg%ﬂjﬁéc&paﬁﬁéﬁg ha achﬂérmat]:euti%gl'ly ?ffg@twéogmgﬁ{t of. a compound
treating an indivi dual® Ravi ng a condition suscepti bie
accbalitg watlaient0.wi t h a CRF ant agoni st conpri si ng
adm nistering to said individual a pharnaceuti cal
conmposition conprising a pharnmaceutically acceptable

carrier d a i-cal |y ti - .
Combund e ot JRARLIRGE R oh Bl Ay MREMii8] sihceptible
to trie&@ienOvi@ d TRV iadts@bnib@ \com@rising Oathihistfing UGC e@tli Bldevidual a

to treatment with a CRF antagoni st conprising '
phasaesavitistle ePTAPOStPNs EPEPIIFIBE va @hamweurpcrrvfglwnmmabl@apamer and a

pnIRRREL| O SOUPLES] %2 BASLIRFEUbISA oY AEcept abl e

19. A method for treating an individual having a condition susceptible
to treatment with a CRF antagonist comprising administering to said individual a
pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

pharmaceutically effective amount of a compound according to claim 8.

20. A method for treating an individual having a condition susceptible
to treatment with a CRF antagonist comprising administering to said individual a
pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

pharmaceutically effective amount of claim 10.
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pharmaceutically effective anount of claim10. 105 WD
2006/ 044958 PCT/ US2005/ 037576 21. A nethod according
w0 o006l0a988 17, wherein said condition is a PCT/US2005/037576
neur opsychi atric disorder. 22. A nmethod according to
cl ai m 1821wheAeimetiidie acmudiog stpc bliaah r 17 whkirgior sked ¢omdition is a
sel ected fromthe group of anxiety, depression and
neyrppsYCHBITE BREST syndrone.  23. A nethod according to
claim19, wherein the neuropsychiatric disorder is
anxiety. 24. A nethod according to claim19, wherein
the neur @psyciAl aidthal acosdingead ¢lsintde8r esrirein. the Sneuopsychiatric
~nmethod according to claim 19, wherein the.
dispeder ispsiesterdran the gapuppiaricts dppressieimng igiaRle bowel syndrome.
syndrone. 106

23. A method according to claim 19, wherein the neuropsychiatric

disorder is anxiety.

24. A method according to claim 19, wherein the neuropsychiatric
disorder is depression.
25. A method according to claim 19, wherein the neuropsychiatric

disorder is irritable bowel syndrome.
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