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and identified as a 41-amno acid peptide (Vale et al., Science 213:1394-
1397, 1981). Subsequently, sequences of human and rat CRF were isol ated and
determned to be identical but different fromovine-CRF in 7 of the 41 am no
acid residues 15 (Rivier et al" Proc. Natl. Acad. Sci. USA 80:4851, 1993;
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believed to initiate its biological effects by binding to a plasm nenbrane
receptor whichrpa %Ni?ﬁﬁ ggnd to be distributed throughout the brain
(DeSouza et al. cl ence 4:1449-1451, 1984), pituitary (DeSouza et al.,
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10 BACKGROUND OF THE INVENTION
The first corticotropin-releasing factor (CRF} was isolated from ovine
hypothalami and identified as a 41-amino acid peptide (Vale et al., Science 213:1394-
1397, 1981). Subsequently, sequences of human and rat CRF were isolated and
determined to be identical but different from ovine: CRF in 7 of the 41 amino acid residues
15 (Rivier et al., Proc. Natl. Acad. Sci. USA 80:4851, 1983; Shibahara et al.,, EMBO J. 2.775,

1983). -

CRF has been found to produce profound alterations in endocrine, nervous
and immune system function. CRF is believed to be the major physiological regulator of
s the basal and stress-release of adrenocorticotropic hormone ("ACTH"), B-endorphin, and
20 other pro-opiomelanocortin ("POMC")-derived peptides from the anterior pituitary (Vale
et al., Science 213:1394-1307, 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,
LM., and W.W. Vale, Endocrinology 113:657-662, 1983). The receptor for CRF has now



whi ch nedi ates CRF-stinulated increase in intracellular production of cAW
(Bilezikjian, L.M, and WW_Val e, Endocrinology 113:657-662, 1983). The
receptor for CRF has now 1 WD 2006/ 044958 PCT/ US2005/ 037576 been cl oned
fromrat (Perrin et al., Endo 133(6):3058-3061, 1993), and human _brain (Chen
et al., PNXOW¢4d9583967-8971, 1993; Vita et al., FEES BSEU3300%035761993)
This receptor is a 415 amno acid protein conprising seven nenbrane
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responses to stress, and may be involved in the pathophysiol ogy of affective

di sorders, comparsow «f  idemity | betwedn; ey cndt mimpan  sequesces rfhewaeal ibighy degree of
communi cat ion bet e 10 inmmunpe,. central nervous, endocrine and

cardi OV%CHPQngymE%ﬁW?%W@HN ., J. din. Invest. 90:2555- 2564,
1992; Sapol sky et al In, addtioB6 §ts 3618 i S¥mBldting th Brodudtibnier ACTH #ld. pOMBegU! .
Peptides 5:77-84, 1982). Overall, CRF appears to be one of the pivotal
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I ntegrating the body's overall. response ,to stress, 15 Adpnistratjon of CRF
Girootly t FPHECD TS g Ty BeREONED a the Raperordgpe el SHeas AR ne
responses iMiEivet abRE Gs tHeR&RAOBSKRY H%yfiﬁlrenﬂqdi@fn’lm comfRi@ton tRiwees tthes s ul
environnment. For exanple, intracerebroventricular injection of CRF results

i n behallt oftmmung icenteal ingryopsiendeniing and cardionpicylae syEEms3(Eroffarggp pl., hddi st ent

activation,of the r ; | ogr.am (Ehl er s,£ , i es.. 278:332,
To53) - st e PoRo Sy 2 Y0 SHBABRRCH, sehE i IR PRt
Endlocri nol geyullResfHes 5. 738A2N98HN o&mr,eza&eapzpﬁma&arﬂe dmRtdt tBEgivtabeéhul essur e
(Fisher et at., Endocrinology 110:2222, 1982), an increase in oxygen
consunpt i oAeYBsoyRemt neyrotrangimitters 3ad playes cryoiabmie infigeglating thediody's everdi

gast roi nt est i nal tivity (Wlliams et al., Am J. Physiol. 253: G582, 1987),

a
suppr essi oﬁesg?"scfoo% ssEionsurrpt ion (Levine et al., Neuropharmcol ogy 22: 337,

1983), ppdification mimakstagsrabf DEREViduect(ySt fol NBE heFmghkkici@t tBhaviorlat ure
305: 232, 1983), and i nmune function
physiclogical, and endocrine responses identical to those observed for a mammal exposed
to a stressful environment. For example, intracerebroventricular injection of CRF results
in behavioral activation (Sutton et al., Nature 297:331, 1982), persistent activation of the
electroencephalogram (Ehlers et al., Brain Res. 278:332, 1983), stimulation of the
20 sympathoadrenomedullary pathway (Brown et al., Endocrinology 110:928, 1982), an
increase of heart rate and blood pressure (Fisher et al., Endocrinology 110:2222, 1982), an
increase in oxygen consumption (Brown et al., Life Sciences 30:207, 1982), alteration of
gastrointestinal activity (Williams et al., Am. J. Physiol. 253:G582, 1987), suppression of
food consumption (Levine et al., Neuropharmacology 22:337, 1983), modification of
25 sexual behavior (Sirinathsinghji et al., Natwre 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
30 novel antidepressant and/or anxiolytic drugs that may be useful in the treatment of the

neuropsychiatric disorders manifesting hypersecretion of CRF.



conpromse (lrwin et al., Am J. Physiol. 255:R744, 1988). Furthernore,
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
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and/ or anxiolytic drugs_that my be useful in the treatnent of the

neur opsychi atric di sbydBrst CREnTeFenter anreRTisE et Pertidsh (e erFRiviengyal,
2006104495 0 Op; i 1 &L . a | e
pepti des (Sjegﬁéédg&% %}'@?é?f&z w}a%?.%,t fa‘J %‘Fen a? %‘f’ltg §9€‘Ngbgi , 6‘3@1%%?115&5 ék??/%% et

al ., Sci enesallizied3Be CRB@¢eptov\antagonistesn atepiateas phasitaatlbgishiadspohses 1¢CRF
receptor a oni sts attenuat e the pharpacol ogi cal responses tqo. CRF,
pepti de CRII—B_R%g&_l?B'F‘Sfr C&%?%MP%P%MM%PP ?oﬁwmh@éd_ﬂi& dl&%"i@ﬁ#éc?@_spiwd?)ept i de
> et anpulhddbeliS ibtthdids 1aBE6r Slbil 3R limhda GAfhcliVAy L ed oral activity. CRF
ant agoni sts conpri si ng conpounds ving a pyrazolo-[I,5a]- pyrintidine core
are disclosed in theCRBl lanagoristp atennprisingn dopipbinds hadviagphi padarslofl,5a]-
W9729109, US6313124, WDQ%C;BSlO, _ V\099§§868, W)9808847, éP 000038350,
EP1097709 &NaMiao6asedre fiselpsrdy in the folloying ipatepts sindo gubisped SppiiGetansi on

09535298 6954, | L at 1 |
WobPo1691218651 9154, 'WOM%&&?&%&%E&}? ?igffé@ﬁ@f I6RRILID

rei nforcenent agent's, In application nitrogen nonooxi de
synt hase i ER1097769 and US6664R6i1 c Funher, thid) 2618 19 238l8sedS inrappbcatiop SBODIS298.

antagonjists, in application W20 4 or fat . accupul ation inhibitors,
and. ign prﬁ‘i’rc&f‘?léﬁp%é'bo@l’gi§@s ?‘%%ﬂ@ét .}Ocrig ey dE‘“%’%ﬁW‘?“&a?ﬁeB'ﬁ’ in
i nhi bi tor S-agéﬁaﬁwe metolisvppl&s' h CRbncdk R %h%@@ﬁnmait&@:in tBELAGYE! opment
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i Il nesses, &ﬂmﬁt%iiﬂgbﬁgrg.ess- rel ated disorders in general. 20 Wile
significant 'strides have been made toward achi eving CRF regul ation through
adm ni st¥ati on of CRPue¢ doepteophyatlagicali sguficankeref CRiRithe devalwpotentn of he art
For biologically-active small molecules having significant CRF receptor binding activity and
which are capable of antagonizing the CRF receptor remains a desirable goal. Such CRF
receptor antagonists may be useful in the treatment of endocrine, psychiatric and
neurological conditions or illnesses, including stress-related disorders in general.
20 While significant strides have been made toward achieving CRF regulation
through administration of CRF receptor antagonists, there remains a need in the art for
effective small molecule CRF receptor antagonists, There is also a need for
- pharmaceutical compositions containing such CRF receptor antagonists, as well as
methods relating to the use thereof to treat, for example, stress-related disorders. The

25 present invention fulfills these needs, and provides other related 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):



effective small nol ecul e CRF receptor antagonists. There is also a need for
phar maceuti cal conpositions containing such CRF receptor antagonists, as
well as nethods relating to the use thereof to treat, for exanple,
stress-rel ated disorders. The 25 present invention fulfills these needs,
and provi d¥0 YK 8| at ed advant ages. SUMMARY OF THE | RGZEFIONDITHICS
invention is generally directed to CRF receptor antagonists, and nore
specifically to CRF receptor antagonists gjaving the foll ow ng general
structure (1): 3 WD 20061044958 P Iﬁ%%pﬁ 103@576 R2\ RN R\~CDb Het N
( a NA SRO and pharnmaceutical 'y~ etépy | e salts, esters, solvates,
stercoi soners and prodrugs thereof,
substituted al kyl, hal oal kyl, subst i
substituted al koxyal kyl, aryl al kyl g5
or substituted heterocyclealk
Cl-C6 al kyl, substituted Cl1-C6 aI hal oal kyl, substituted Cl-C6
hal oal kyl , aryIaIkyI substituted arylalky . Cl-C6 al koxyal kyl, substituted
C, -C6 al koxyal kyl , aIkyIsquonyIaIkyI ﬁ%ﬁh*yl 10 nnnoalkylanlnoalkyl

or dial kyl am noal kyl; or Rl together mnth the nitrogen to which it is
attached asard nimmwputReHy arcefRable saltsgestdns solwites) stieteoisopetsand prodnigs thierde®?,. and
R2b are attaChethrg,E-m a 4-7 menbered

mhereln R iIs hydrogen, al kyl ,

al oal kyl, 5 al koxyal kyl

uted aryl al kyl, heterocycl eal kyl,
b are independently hydrogen,

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

_ Rz, and Ry, are independently hydrogen, C;-C¢ alkyl, substituted C;-Cq
alkyl, C,-C; haloalkyl, substituted C-Cy haloalkyl, arylalkyl, substituted arylalkyl, C,-Cg
alkoxyalkyl, substituted C;-Cs alkoxyalkyl, alkylsulfonylalkyl, aminoalkyl,

10 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;

15 or

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

Rs is alkyl, substituted alkyl, arylalkyl, substituted arylalkyl, acyl,
-C(O)ORs, -C(O)NRgR g, or S(O);R3;

20 Y at each occurrence is independently a direct bond or -C{R4;Rap)m-3
mis1or2;

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

25 or

Ra, 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-, -8- or -N(R3)-;

4



heterocyclic ring; 15 or R2. and R2b together with the carbon atomto which
they are attached form a ring of 3-7 nenbers optionally containing within
the ring -0-, -S- or -N(R3)-; R3 is alkyl, substituted al kyl, aryl al kyl,
substituteokgﬁé] 9¥ acyl, -C(OOR8, -C(ONROR 0, or S(O2R 1; 20 Y at
each occur r&Héds ahdependently a direct bond or - C(R4IRINSIH05/031576 Lor 2;
Rda and Rob are independently hydrogen, Cl1-C6 al kyl, substituted Cl-C6

al kyl, arylal kyl, s ti$tuted aryl al kyl, Cl-C6 al koxyal kyl, substituted:

G -C6 al koxyal kyl, al kyl s‘tﬁonyl al kyl, am noal kyl, rnonoal kyl am noal kyl or
di al kyl am noal kyl ; 25 or and Rob ogether with the carbon atomto which

they are attachedform rs opw Ry containing within
the ring -0-, -S- or - 4 WO 00 1044958 RCTIAS20051037576 Het is 1
Pl ~% R50~r \1NI R5 |s en, €1- Nyl , substituted Cl-C6
al kyl, d-C6 al koxy, su | tut ed 5 al koxy,/*am no, al kyl am no or

di al kylam no; 5 R6 at each occurrence is independentl y kal ogen, Cl - C6 aI Kyl

or supstituted Ol 8 @hiotbaerniGedAncl.of GG s OTATE ANBMSNC iy |

phenyl or pyridyl; e occurrence | ependentﬁl ogen 1 kyl,
substi t ut eslul:atiﬂu;ddC,%allﬂdiyﬂﬁnmbhlkg&ammubsd:nlﬂ(ylamoo C6 aI koxy, -NR9Rto

al kyl sul fonyl or tltuted al kyl sul fonyl; o i nteger fro
i ncl usi Ve; and each atrgach preurmpficg 15, ngently rﬁ‘;@ﬁ&g@h& %EYI&' Sﬁ‘gg%’-f‘ed
substi t ut eg @% ). al kyl, arylalkyl, substituted arylal kyl, Cl-C6

al koxyal kyl, t| tuted CJ-C6 al koxya| kyl ,
n is an integer from 0-3 inclusive;

Ar is phenyl or pyridyl;
Ry at each occurrence is independently halogen, alkyl, substituted alky}, Cy-
10 Cg alkoxy, substituted C,-Cg alkoxy, -NRgR g, alkylsulfonyl or substituted alkylsulfonyl;
o is an integer from 0-3 inclusive; and |
each of Rg, Ry, Ry and Ry is hydrogen, Cy-Cg alkyl, substituted Cy-Ce
alkyl, arylatkyl, substituted arylalkyl, C,-Cs alkoxyalkyl, substituted C;-Cs alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalkyl or dialkylaminoalkyl.
15
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,

20 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]lpyrimidin-7-yl]-[(S)-1-(3-
methyl-[1,2,4}oxadiazol-5-y])-propyl]-amine as described before. Form 1 is characterised
by having an XRPD pattern with signals substantially as listed in Table 1.

25 Figure 2 shows the Raman spectrum of polymorph Form 1 of [3-(4-
Methoxy-2-methyl-phenyl)-2,5-dimethy!-pyrazolo{1,5-alpyrimidin-7-y1]-{{S)-1-(3-
methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine.



al kyl sul fonyl al kyl , am noal kyl , nonoal kyl am noal kyl or di al kyl am noal kyl . 15
These and ot her aspects of the invention will be apparent upon reference to

the follow ng detailed description, To this end, various references are set

forth herein _which describe in nore detail certain procedures corrp unds

and/ or conpIPYUALE and are hereby incorporated by rePeFUSRBSAITohei v
entirety. 20 BRI EF DESCRI PTI ON OF THE FlI GURES Figure 1 shows X-Ray powder
diffraction dat a othégmea shows pdlifferenth SEaming Caiérith@ry @>SC) thermograrmn of

(5 et hy1 BREOETA] GRRM oot s MathopfPmintoenad ol Butpburblbs Form 1
i s charact %Jg,ﬁlggjin bé' gh@iw N&3-Aiet AR PRk AdRL01- gxag])t'br@)gpﬁ{ﬁesubst antially as

listed in ure 2 shows the Raman spectrum of pol ynorph Form 1
of [3-(4- Met hoxy- 2-Fr'tgnrby4 slphe‘.nﬁl-ﬂaﬂp@»dtr rw’fﬂaylignpslmapbta@{ed for polymorph

1, 5- -7-yl] - S) -.1-(3- , o

et nyl -1, B0 O ek G4 Mentory it uphen i fimetsybyrstouel Slpiicin Tyl

PCT/ U82005 @(Qfdfﬁ Chetty e a]o%a&a-ms A)-plopjiRamitel & deARY BeFofed! Toiirel iy (DSC)

t her nogr am of pol ynor ph Form 1
[ 3- (4- Met hobayacRerisert lbwlhavp‘rwnyXl;PD ,pSttain with Isgghalpyulamuhal[msamted in Table 1.

a)ypyrimdin-7-yl]-[( 3: net 1, xad p am ne.
Figure 4 shows X- Raﬁé'ﬁﬁﬂé:ﬁh%ﬁ’sf We B%‘F‘B?\s moB a" I?%rﬁﬁﬁ @ﬁ%r[a# 5 Form
2 of Methoxy- 2-meth)(1-pheny1) -2.5-dimethyl-pyrazolo[1,5- a]pynmndm ey [ﬁS) 1-3-

(3-(4- Met hoxy-2-neth hen -2, 5-di net hyl'- pyrazol o(1, yrimdin-7-yl]-
[(S)-1-108- metHyy[l-Z4]02mlaml<-édil)amopylliamin): propyl] am ne as descrl bed before.
Form1l is characterj.sed bn% haviﬁ% an. XRPD rn Wi t&é@&ﬁ
substantially as |i SU&HCOSNeYppPiierepyal FRmEE, &%mf"ﬁé e‘?}?&@f‘} tn of
Eog«yg]r)[) E?I g&m%%OLF(:][rﬁ[ gf#) o%?ﬁ%hﬂeﬁmﬁ?—tzfiﬂéthﬁfiﬂé%hi .2,3.dPméth PESotdpY, 5220l O]
met hyl - [ 1, 2lpatimidint? o26l(S)51-43-mephybpl2.31oaadiazel-5F)epropyl Baminews a Di fferenti al
Scanning Calorinmetry (DSC) thernogram of pol ynorph Form 2 of

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

a] pyri m di pETANED DESCRIPTIONEHYHE INVERTIORXadi azol - 5-yl) - propyl ] - am ne.

15 The present invention is directed generally to compounds useful as
corticotropin-releasing factor (CRF) receptor antagonists. In a first embodiment, the CRF

receptor antagonists of this invention have the following structure (I):
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and pharmaceutically acceptable salts, esters, solvates, stereoisomers and prodrugs thereof,
20 wherein; _

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

Rz, and Ry, are independently hydrogen, C;-C¢ alkyl, substituted C,-Ce

25 alkyl, C;-Cs haloalkyl, substituted C,-Cg haloalkyl, arylalkyl, substituted arylalkyl, C,-Cs



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15 The present invention is directed
generally to conpounds useful as «corticotropin-releasing factor (CRF)
receptor antagonists. In a first enbodinent, the CRF receptor antagonists
of this invention have the following structure (1): RN 112b R Né(j:OY/ Het
NON N n NWO 20961048958 0 and phar maceutical |y acceptabl e sEfVUSHWBPES

sol vates, stereoisoners and prodrugs thereof, 20 wherein: R is hydrogen,

al kyl, substkoxyuled, alsebstintpd| o&hosl , akkovwalkyl.ut edkviralforylaliyl,  amioosieal ky|

substituted al al k rylalk bstituted aryl al kyl, heterocycl eal kyl,
or substit%ot?lgﬁgﬁé?’gl%%;y/lc edi?lg l#{nﬁ%}?ﬁand Ran are i ndependently hydrogen,
Cl-C6 al kyl, substitgted CI-C6 25 alkyl, C-C6 hal oal kyl, substituted C -C6

hal oal kyl, arylal kyl, substituted arylalkyl, G-C6 6 WO 20061044958
PCT/ US20051037576 ~ aRkgglirkyith thamgeganyperhic it aoattacheskand ither Ry or R

al kyl sul § ony] al kyl. m noal kyl , .. oal k m_no di_a) kyl am noal ky) ;
or Rl t%ggqg%g'lg Fvﬁ'%hhﬂlchgarﬁ?r{ ﬂ(’)&hﬁ 3 Z’V\,Fi'll% #’1'1 lm%l gtuﬁ‘%dagé]né’d aa%ﬁ @F?‘h%rfggl?z, or
R2b 5 t ogekdrkyMictdngt he carbon to which R2, and R2b are attached forma 4-7

menbered heterocyclic ring; or R2, and R2b together with the carbon atom
to which they are at®ached form a ring of 3-7 nenbers optionally containing

el SURS, 7 O Ry 30 RSP ity e cBRboh Buofl {4Unict?HRF e dtaBieaTorty
a ring of 3-7 members optionally containing within the ring -O-, -S- or -N(R3)-;
10 R; is alkyl, substituted alkyl, arylalkyl, substituted arylalkyl, acyl,
-C(O)ORs, -C(O)NRgR 1o, or S(O):R 15
Y at each occurrence is independently a direct bond or -C(R4Rap)m-;
mis lor2,
R4, and Ry, are independently hydrogen, C;-Cg alkyl, substituted C-Cs
15 alkyl, arylalkyl, substituted arylalkyl, C;-Cs alkoxyalkyl, substituted C,-Cs alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalkyl or dialkylaminoaikyl;
or '
Raa and Ry, together with the carbon atom to which they are attached form
aring of 3-7 members optionally containing within the ring -O-, -S- or -N(R3)-;

20 Het is

Ry

N
NT NN N(\

L0
L
. 0 or N

R is hydrogen, halogen, Ci-Cg alkyl, substituted C,-Cg alkyl, C;-C¢ alkoxy,
substituted C,-Cg alkoxy, amino, alkylamino or dialkylamino;
R at each occurrence is independently halogen, C;-Cq atkyl or substituted
25 C-Cealkyl
n is an integer from 0-3 inclusive;
Ar is phenyl or pyridyl;
R7 at each occurrence is independently halogen, alkyl, substituted alky}, C,-

Cs alkoxy, substituted C,-Cs alkoxy, -NRgR;q, alkylsulfonyl or substituted alkylsulfonyl;



-C(OOR8, -C(ONR9R, 0, or S(0)2R,1; Y at each occurrence is independently a
direct bond or -C(R4,RAb)m; mstor2; R4, and Rob are independently
hydrogen, Cl-C6 al kyl, substituted C-C6 15 al kyl, aryl al kyI substituted
aryl al kyl, Cl-C6 al koxyal kyl, substituted C, -C6 al kox al k

al kyl sul f oMQ HWPK9A4958a i noal kyl , nonoai kyl am noal kyl or BF%(“Q%”P%{%’WGaI kyl ; or
Ito, and R4b together with the carbon atomto which they are attached form
aring of 3-7 nenbercsisapﬁﬁtogmﬂbm@:ﬁhtc&ish&en@m thin the ring -0-, -S or

-N(R3)-; 20 let is ~R S ~O r I L RS ydr ogen,
hal ogen, Ct-C6 al kylea‘:lét?%ﬁsr Eﬁ’t'\%tﬂ k&f’gm@f@é %\PQD%PSUE'EFHS “ttt ed

G C6 al koxy¥yRayifkylakdbélidadnayRlkydi GLleYy AIRM yaRky], Bibstiiu&R CIL QGBI ARGE | S
|ndependently ?aﬁog}én Cll- P’ Iy @]%bst |yftau?ed 25 C -Co6 al k;? % i's an
i nt eger f r elkyBulforiytatkyd.simiegalkyl momalkylamjhoatkyl pydlﬂldiyllamnmﬂkal each occurrence
I s i ndependentl|y hal ogen, al kyl, substituted alkyl, (- C6 al koxy,
substituted Cl-C6 al koxy, -NROR10, al kylsulfonyl or substituted

al kyl sul fonyl; 1 7 Vﬁ@@ﬁ%@%&ﬁ%ﬁ%&k@%@%&@ﬁi&&@n héve ﬁxlﬁgdv&t sgﬁaefrom

0-3 inclusive; and each of o and Ru 1s hydrogen, al kyl,
substi t ut edange -of@herapeutit apphgehahdgy:hd Bayb bt iused B:oltreat;d ahrkqty of Qliso@ers or

al koxyal kyl., substit ted al ky fo am noal kyl ,
monoal kyl afmgsseKipFlY ng’f%’?(%?aé‘?d h SBChT Héﬁﬁ %]E‘g%lag'ﬂ“‘%sﬁ?%o?ﬂ sts of
this i nvengirafiybaBuntds!a CRF R¢EStoRan ﬁlst SRS Rt PrAREbY i tHRABI 681 | ONs,
and may be used to treat a variety o di sorders or
10 a pharmaceutical composition, to a mammal in need thereof. Accordingly, in another
embodiment, pharmaceutical compositions are disclosed containing one or more CRF
receptor antagonists of this invention in combination with a pharmaceutically acceptable

carrier and/or diluent.
15 As used herein, the above terms have the following meaning:

“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;-Cg alkyl” have the same meaning as alkyl but

20 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 isopropyl, sec-butyl, isobutyl, terz-butyl, isopentyl, and the like. Representative
A= saturated cyclic alkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -CHj-
cyclopropyl, -CH;-cyclobutyl, -CH,cyclopentyl, -CHy-cyclohexyl, and the like; while

25 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 alkyls.contain at least one double or triple bond

between adjacent carbon atomns (referred to as an “alkenyl” or “alkynyl”, respectively).
Representative straight chain and branched alkenyls include ethylenyl, propylenyl, 1-

30 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



Il nesses, including stress-rel ated disorders. Such nethods include

adm nistering an effective anount of a CRF receptor antagonist of this

i nvention, preferably in the formof 10 a pharnaceutical conposition, to a
manmal in need t hereof. Accordingly, in another enbodi nent, pharnmaceuti cal
conposi t i on¥OZMEOHISK | osed contai ning one or nore CRF  EEIABRNESIGgoni St S
of this |nvent|on I n conbi nation with a pharmaceutically ﬁcceptable carrier

and/ or di| beehe 1@"%’%5;'@&!’4%@"@”#“3’% haopiylel-PayYRY: RRRYWhe L PERYY Ay
meani ng: ?L"@“ i, ﬁg{ﬂ?] fb Pﬁ)gh gﬂ@ n or branched, noncyclic or cyclic,
atic d I ni

unsaturate saturared a rocarbon containing from1 to 10
carbon atons, whil e&Adgl rheuhsran ﬁrbnmeuscabdcybhc acicty”’ Siith @6 pladnlyl/dr'napiattid. t he sane

meani ng as al kyl but, 20 contain 1 to 6 carbon a ons. Re ative
saturated straight cityhietkmeans qe atkd bavingy pt °a%‘tﬁ'§ﬂ aﬁﬁﬁ;‘ﬁ’@"ﬁﬁ“ Ryt yl

n-pentyls ?eéaihg_é%lmh%ﬁ%ﬁ J:t ks%ch‘ﬁ@bclbn‘i?vls(?gul SOS@ W” 31%}#@}. htﬂyi)?' ude

i sopropyl, utyl, “I'sobut ten

Repr esent at-(ﬂiﬁ)zplmyup(ﬁﬁﬁbphwl -CHéphleyy1 s, amlaheuhle: cycl opr opyI cycl obut yl,
cycl opentyl, cycl Oh&‘é& -CH2- cycl opropyl, -CH2-cycl gbuty
- CH2- cycl opent yl , t?f?%’lybHBWP an groin ‘ﬁé‘e'lel”%é"le \Wﬁgl" S0k Lﬂ‘l%’ﬁ’tnhﬁ“'a?% cyclic

al kyl s | nchyde, aekep BRChABhoA NS RAPNRYn, oRnE shitkieun{Mldifing oL kY1 o

al so refer 0 as onocyc I'C rings I ncFude onocyc
ri ngs suchat east demaﬂiunmtamdimhhdmgrttoyﬂ mohbrsaﬂithl@tchd riag Isy&tems: ORtpresenativé east

one doub e or tri nd = between a nt ca n ato referred to as an
"al kenyl?® Plefoanﬂc‘{/) Fl?’8 e At Rty Y fm‘ aeﬁ?)es{é‘ﬁﬁat 'i’%gg‘f”&éﬂ gMioRsEYn and

b hed I I , I |,
e e AR pheil upﬁnay:hy lﬁaam @Jo&%iy?nyézmnao B8 OeREN quitiyeny!

i sobut yl eny entenyf, 2-pentenyl, 3-nethyl-1-bute
but enyl , 2;iﬁqninointyh;dxa@%jdutsemwolylahd\mhaolyl Jeearazahyl, limidazplyk bemtimidazadylst r ai ght

chain and 2 %%6/09449 ? PC'{IIUS%&SS/ Q37 m f br, anched al kynyl s i ncI ude
acet yl enyI 7o pzothjazglyly ispthiaze ¥1- pENE PyTazifi¥nt iazipyl,
3- et hyl - ci%-lBlY i S,h nyl Aﬁ)ﬁkad, s an ar orrat ic car bocycl iC
noi ety such as %ﬁé’n‘ Qpﬁ% "Aryla kyI " means an al kyl havi ng at
| east ohe al kyl hydr d@mroatytalhyl 5mcms|aacaﬂ(yl hatifg atnleast phe ikl ydrogen atoras
benzyl (i Er'\ep’laceci:H lthahete}/oaryl monety Sg.lg]'l C}E-pr)]n?i 1rt]1§;lh (!‘.lglz’—pyrimidinyl, and the like.
“Heterocycle” (also referred to herein as a “heterocycle ring”) means a 5-
to T-mcmbered monocyclic, or 7- to 14-membered polycyclic, heterocycle ring which is
either saturated, unsaturated or aromatic, and which contains from 1 to 4 heteroatoms
20 independently selected from nitrogen, oxygen and sulfur, and wherein the nitrogen and
sulfur heteroatoms may be optionally oxidized, and the nitrogen heteroatom may be
optionally quaternized, including bicyclic rings in which any of the above heterocycles are
- fused to a benzene ring as well as tricyclic (and higher) heterocycle rings. The heterocycle
may be attached via any heteroatom or carbon atom. Heterocycles include heteroaryls as
25 defined above. Thus, in addition to the aromatic heteroaryls listed above, heterocycles
also include (but are not limited to) morpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyt,
piperizinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, tetrahydropyridinyl, tetrahydroprimidinyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, tetrahydropynmidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
30 and the like.
“Heterocyciealkyl” means an alky) having at least one alkyl hydrogen atom

replaced with a heterocycle, such as -CHz-morpholinyl, and the like.



- (CH2) 2phenyl, -(CH2)3phenyl, -CH(phenyl)2, and the like. "Heteroaryl" neans
an aromatic heterocycle ring of 5- to 10-nenbers and having at | east one
het er oat om sel ected from nitrogen, oxygen and sulfur, and containing at

| east | carbon ato i ncl udi ng both nmono- and bicyclic ring systens.

Repr esent a #4848 er oaryl s i ncl ude (but are not lini Fg'&ﬁ-’ﬁ}%ﬁﬂ]{"@ﬂ ,

benzof uranyl, thiophenyl, benzothiophenyl, pyrrolyl, indolyl, isoindolyl,
azai ndol yl, pyridyl , “Hpibatkyl’? mghns ani adkyd grouplhiaming at lersiooe plkyl hysegen atuiny | |

benzoxazol yl razol yl.. i m dazol i m,daz ~c Lhiazolyl, .

benzot hi az A PG elsasn it 38 oy ARCE VOB Chnt:. s, ERE MRy oo
triazinyl, halehmf»ﬂ' hBYthe sithé Geinitfon g Fhal Stk y12B& cotdins 216 6 @¥rdeh adisy| . 15
"Het eroaryl al kyl" means an al kyl having at | east one al kyl hydrogen at om

repl aced with a het eFigateypmn ‘spbstitufed”sascosed here@Hmepys: thas by least-aperhygiagemi di nyl |

o) - rbadbm, o8 " oF T sfwel UsSekg arrer toe” A0h o ahafy ARl h ey ol i .
het er ocycl gryldieg, Hdiébhryl, hetefdarfIfkylS ﬁ&t@fo@%cgéj_or HaeoEyIAISH) RIrefacEBliltca and

whi ch contains from1 fo 4 heteroatons I ndependent 'y sel ected from
ni trogen, oxystmentard thacase of amaxp subsiitwent (TG Ditwe dydwgematoms lafameplaeader oat ons

may be opti.g@nal. oxidi z and the.nitragen heteroatom nay be optionally
guat er ni zed,g&fshh"%ﬁt&i Wﬁh‘&ﬁg%‘rﬂ‘%“ PF&' Sy f%ﬂldgﬁ'?%g?n'thpigmél’jc?\)%n%ﬁt@r ocycl es
are fused aifhcd lGNEENS, dibIRPlad$no)\Rlkyl asubbtitined Glitys, AIRAG, MhigkIRY1) hLAIRYIOCYCl €
rings. The heterocycle may be attached via any heteroatom or carbon atom
Het er oclt| dydionplkitdie atkorkallods yhalpaltkex s agbf isvhstitusgsoweyl, Brlalkyl; nsubstifited on t o

the aromati ¢ t.e ryls |isted ve. heterocyel es l.so ,i.ncl ud ut are
ot 11 o ea I hRBRieT, bRhila Re ROFoRSHINE iR ekl

pi peri zi nylhetefi¢ @t Qubktituted’ hetérdt el amdiérocRidaldny lsubsGiddd Mekerocyclealkyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,

t et r ahydr o pNRiRed iNBIC(=0Rw B30 eMRC(=@) R aNRaP 1R PB4 aB(HOIR,

the 11 e. ARy aaPRIREG CAQCEAREERY) —shei IR PEhREY8Rg, > °
hydr ogers atoBi=0)sR| B720),0R, wherfif Fg AE RG iR, thé sk @Sdifféde Aripdpenddyilly and
the like. 9 WD 2006/ 044958 PCT| US2005/ 037576
hydrogen, alkyl, haloalkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl or substituted
heterocyclealkyl.
“I-ial ogen” means fluoro, chloro, brome or iodo.
20 “Alkoxy” means an alkyl moiety attached through an oxygen bridge (i.e.,
-O-alkyl) such as -O-methyl, -O-ethyl, and the like. “C;-Cg alkoxy” has the same
definition as alkoxy but contains 1 to 6 carbon atoms. '
. “Haloalkoxy” means an alkoxy having at least one hydrogen atom replaced
with halogen, such as trifluoromethoxy and the like.
25 ' “Alkoxyalkyl” means an alkyl having at least one hydrogen atom replaced
with alkoxy, such as methoxymethyl and the like. “C,-Cq alkoxyalkyl” has the same
definition as “alkoxyalkyl” where the alkoxy group has 1 to 6 carbon atoms.
“Thioalkyl” means an alkyl motety attached through a sulfur bridge (i.e.,
-S-alkyl) such as —S-methyl, -5-ethyl, and the like.
30 “Alkylamino™ and “dialkylamino” mean one or two alkyl moieties attached
through a nitrogen bridge (i.e., -NHalkyl or —N(alkyi)(alkyl)} such as methylamino,

ethylamino, dimethylamino, diethylamino, and the like.

10



"Hal oal kyl " neans an al kyl group having at |east one al kyl hydrogen atom
repl aced with a hal ogen, such as CH2Cl, CHClI 2, CO 3, CH2F, CF3, and the
like. " -C6 haloalkyl" has the sane definition as "hal oal kyl" but contains
1 to 6 carbon atons. The term "substituted"” as used herein neans that at

| east one MYRUIVERM?585 at om on any of the groups descri bBGTVEFUFPTEE. . |

al kyl, al koxy, al koxyal kyl, aryl, arylalkyl, heteroaryl, heteroaryl al kyl,
het erocycl e or het er‘&&xdrd):aalkw’l )neims are pllat ecbsniutdd &vithsaibleast tanenlydrdxyl t he
case of an oxo substituent ("(=0") two hydrogen atons are replaced.
"Substitue®®P within the context of this invention include hal ogen,
hydroxy, cyano, nitrayg n@r@]n (cy@iolébklyﬁf%ﬂ P g@h&% anihaﬂ ngﬁwsubﬁméa' tuted
al kyl, al koxy, thioal kyl al oal ky ydr oxyal kyl , kox al

hal oal koxy withronke orswosycloalk)d@r@pyls,uckanyb;a:lldpﬁgylm@tb}dt dmmlqni-op)dmyﬂhal lapd |

het er oar bstituted heteroaryl, heteroaryl al kyl, substituted

het eroaril étfai'yﬂ het er ocycl e, substi tuted heterocycle, heterocycleal kyl,
substituted heterocyc = =) itnfRAGHk N@Q_E@

~NRaC(=0) ORb - NRUSOZR‘JBR%%RJ,‘Y]@R(%:&)E%Ese"i-}"g%gﬁolf&ﬁ%tft& =0 N%Rb, Jalkyl

- OC(=0O) NROBtmup- 5H, -SR, -S(OR,, -S(=0)2Ra, 15 -0S(=0)2Ra, -( 0)20Ra
wherein R and Rb arg

al kyl, hal oal kyl, b‘é‘ﬁ‘ ﬁ@g@rﬁ%"{m@ f;%?egéﬂéggg?: t"ﬂﬂ@gnsg nlltgda Q‘Y ‘% k |

subst i t ut edc .Qjmhgclykg% bel SIQEDsdiey) ?Stl tuted het er ocycl e,
het er ocycl eaﬁ kyl of substl tuted heterocycl eal kyl. "Hal ogen" neans fl uoro,

chl or o, ibrono or |odoﬂlkgmnba&kﬂbmpresmnalkaksuhsttkn}tbdwiihet-S'-aliqyt gohpd t hrough an

oxygen bridge (i.e.,, . .-0-alk ch as -0-nethyl, -0-ethyl e |like.
"C1°G6 al koxy" has t ORS SR oL kel a5, 0 estnEed Wil car bon
atons. a " lHyngabddiaky)amaies an al koxy having at |east one hydrogen atom

repI aced wth hal ogen such as trifluoronethoxy and the like. 25

"Al koxyal kyl " means ahcydl ieptesénts/alkyg-G=O)east one hydrogen atom repl aced
wi t h al koxy, such as net hoxynet hyI and the like. "Cl-C6 al koxyal kyF" has the
same definition as "al koxyal kyl" where the al koxy group has | to 6 carbon

atoms. jsthi oal kyl " nBmBadisen® okie 1%hﬁ&ﬂp@§eﬁf&ﬁ|ﬂ&‘élﬁﬁé R#!i:hqibsélﬂf Exdmgle | dge
(i.e., -S-alkyl) such as -S-net h{n -S-ethyl, and the
and not for purposes of limitation. In one embodiment of this in vennon R1 may represent
hydrogen, alkyl, substituted alkyl, haloalkyl, substituted haloalkyl, alkoxyalkyl,
substituted alkoxyalkyl, arylalkyl, substituted arylalkyl, heterocyclealkyl, or substituted
heterocyclealtkyl. Thus, representative compounds of this invention include, for example,
20 the following structure (Ila) where R; is hydrogen, structure (IIb) where R is methyl,
structure (IIc) where R; is mclhoxyrhethyl, structure (Ifd) where R, is benzyl, and

structure (Ile) where R; is pyrid-2-yl-methyl:

25
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30 "Al kyl am no" and "di al kyl am no" nean one or two al kyl noieties attached
through a nitrogen bridge (i.e., -NHal kyl or -N(al kyl)(al kyl)) such as

nmet hyl am no, et hylam no, dinethylam no, diethylamno, and the like. 10 WO
2006/ 044958 PCTI US20051037576 "Hydr oxyal kyl " means an al Iglyl substituted
with at | %P 2@49%r oxyl group. "Mno- or di (cycl oal RATRHUPEIS76
represents a nethyl group substituted wth one or two cycloal kyl groups,
such as cycl opropyl Ry |, diRgyclrgpr opyl Ay amkl, 5rfhe like.

" Al kyl car bonyl al kyl " ) =TS % i thHea - C(=0) al kyl
group. "Al kyl car bony¥ repr esent s \an, sub¥kituted with a

-C(=0 Qal kyl group or a -0OC(3k0)al kyl group. yl thi oal kyl" represents a
al kyl substituted with a -$ RyT \gr oup. " Mono- (&l kyl ) am noal kyl "
represents an al kyl subdgReds h a nono-®e )am no. "Acyl"
represents al kyl -C(=0)-. 15™Fpbodinents of the i nNvg presented herein
are for purposes of exanple and mn\tRfor pur poses of Iint\léRation. In one
enbodi ment of this invention, R ma T?"epresent hydr ogen, e kyl, substituted
al kyl , hal oal kyl , substitut @hal oal kyl, al koxyal kyflle} substituted

al koxyal kyl , aryl al kyl, substituted aryl al kyl, heterocycl eal kyl, or
substituted heterocycleal kyl. Thus, representative conpounds of this

i nvention include, florfuethen@hbodiBénts o€ thieoinverwiong Red andCRpyr #re (ihdepgndatmby e Rl i s
hydr ogen, structur 11 b) where R.is methyl, structure (llc) where R is
met hoxy et Hy#rogen r(gkféﬂr"iky(lvl Supstithiesy E1Rs lkYlpdnzln haloatkyl. stubstetitsd eCr-tie)  wher e
%m's PYT T gaganéyy; MEhIy1, Rnicted MryRi1 <%, -&  akbBlandt, Mkl T V-

alkoxyalkyl, alkylsulfonylalkyl, aminoalkyl, monocalkylaminoalky! or dialkylaminoalkyl.

Thus, representative compounds of this invention include the following structure (HIa)
where Rj, and Rj, are hydrogen. Further representative compounds wherein Ry, is
10 hydrogen include structure (IITb) where Ry, is alkyl exemplified by methyi, structure (Ilc)
where Ry, is arylalkyl exemplified by benzyl, structure (IId) where Ry, is alkoxyalkyl
exemplified by methoxymethyl, structure (Ille) where Ry, is alkylsulfonylatkyl
exemplified by methylsulfonylmethyl, and structure (JIIf) where R, is aminoalky!

exemplified by aminomethyl.

I
R 2 Hei R Het C Het
'"“N/CQ(Y),../ '"“N/Cg(Y),./ Risy” i(Y),../

N N |
y o y ——— . e
N N

15 ) AK(R',-),, AT\(R':)., A\(R:-)o
(I0a) (IIb) (IlLc)

I |

0 l/soz l/NHz

R'\N/C(( ]"/Het R'\N/CQY)-/H‘:[ R]\N/CQY)M/H&

Y
= N o N N
Rx /T\? (&».—Ej\j\} (“_E/Jj\?
™ A & A Tl e
N N N

ARy, Ay, My,
(Id) (Ille) - (11If)
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(/ \ (Ft, ./ \ (R. \ ~\ A, IR)e A(R?), (Ha) (11b) (110 25 11 WO
2006/ 044958 PCT/ US2005/ 037576 R R2b Rs RM 0-11 ~1< Het Het Y). Y). A (RL
A(RL (lid) (Il e) In further enbodi nents of the invention R2a and R2b are
i ndependent | drogen, Cl-C6 al kyl, substituted Cl- aI K

hal oal kyl , %B‘E’PP‘!‘%% %d C1-C6 hal oal kyl, arylalkyl, subs®T{HS¥ %5@%797 al kyl |
Cl-C6 al koxyal kyl, substituted Cl-C6 aI koxyal kyl , al kyl sul fonyl al kyl,

am noal kyl, nonoal kyl am noal kyl or dial kyl am noal kyl .  Thus, representative

conpounds of this inve on ingl ude t fol |l ow structure where Rea
and R2b are hydrogeﬂl @l}b‘frﬁé‘?bo ‘éth'gﬁt"?v\%“% Jegrier \mﬁ’r@%ﬁ'“ R Wis 10

hydrogen i Qgidides skadhed Hﬁ@eléh&lizp)or wﬁhﬂ&ﬁetﬁ‘?%ihﬁh@&dﬁﬂéﬂ @I RS, nRERDYardTEL Y |

structure (lItlc) where Reg is aryla exenplified by benzyl, structure
(1rid) whergacRédfamm aa#ﬁangmbd@d hetmeyqlib irfng eedetoplifinsit lhcsmym;tdﬂw) astthaidt ur e

and st ot B P et apYaRme ma Rrecue AT o O GyoRndt nyi 1

rJO  Rt~N pYralfotoftGLa]Rrimiine. R NV C XYY- et NONON N 15 (tea) (M) (M) /O

/ SO NH,
He He
Q(Y)../l Q\m_/ t

ey, ey,
(IVa) (IVb)

In further embodiments of the invention, Rj, and Ry, together with the

10 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 R3 is alkyl, substituted alkyl,
aryalkyl, substituted arylalkyl, acyl, -C(O)ORs, -C(O)NRng, or S(Ox:R ;.

RI\N ; ( - v )/Hel
Rz /|\2 Ry:
oy e,
N
¥
... R,), (R;-),

15 (Va) (Vb)

In further embodiments of the invention, Y at each occutrence is
independently a direct bond or -C(R4aRap)m-, where m is 1-2 inclusive and Rs, and Ryp are
independently hydrogen, C;-Cs alkyl, substituted C;-C¢ alkyl, arylalkyl, substituted

20 arylalkyl, C;-C¢ alkoxyalkyl, substituted C(-C; alkoxyalkyl, alkylsulfonylalky!,
aminoalkyl, monoalkylaminoalky! 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.Rap) m- and m is 1.

13



R! Ht R® Het 1 Het t~N Y7/ t~N 'Y7 RR~N Y7 ( e NN~ N A ~(R7).

Ar, (R7), A~" (R) (Illd) (rile) O) 12 WO 20061044958 PCT/ US20051037576
In further enbodi nents of the invention, R together with the nitrogen to
which it is attached and either R2, or R2b toget her wit to which
R2, and RRWOM4Bached form a 4-7 nenbered heter ocycP?%({U%‘]&Z&ZSQgrrplifi ed
in structure (lva) as the 7- 5 yrrolldln 1-yl -pyrazol o(1, 5-a] pyri m di ne and
in structure (1Vb) as the 7Bgi pBidin-1-yl- pyrﬂ%zo Q[l 5-a] pyri m di ne. Hel
Het Y1~ (Y~ (R7)o (IVa)r(l V&) In further egbod Hf the invention, R2,
and R2b together with the 3}0 cdkfbon atomto ey are attached forma
ring of 3-7 menbers exenplig
(va) and by ring "A" in te
optionally contains -0fRes
aryal kyl, substituted aryla} acyl, -C(O
Het et Rl N~17TmR .NY NN|N(

i ng structy wherein ring "A"

i |, substituted al kyl,
)NR9Ra or S(O 2R’
f-..... (-ylo (Rf~o

(Vla) (VIb)

In another embodiment of the invention, Rax and Rap together with the

5 carbon atom to which they are attached form a ring of 3-7 members optionally containing
within the ring -O-, -S- or -N(R3)-. Thus, representative compounds of this invention
includé for example the following structure (Vila) when R4, and Ry, together with the
carbon atom to which they are attached form a cyclopropy! ring, and structure (VIIb) when

Rs 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)-.
Ry, Het

\?‘/\%Hm Ry
R "~ (&)

Ay, A ),

(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;-Cg alkyl, C,-Cs alkoxy, substituted C;-C¢ alkoxy, amino,

alkylamino or dialkylamino.

14



15 (Va) (Vb) In further enbodinents of the invention, Y at each occurrence
I's independently a direct bond or -C(RA"R4Ab)m, where in is 1-2 inclusive
and R48 and Rob are independently hydrogen, Cl1-C6 al kyl, substituted CL-C6
al kyl, arylal kyl, substituted 20 aryl al kyl, Cl1-C6 al ko}r%iil %’“5(?15#2 tituted
Cl- C6 al kowWQaMep495&| kyl sul f onyl al kyl, ami noal kyl, no "f% 6; kyl or

di al kyl am noal kyl . Thus, representative conpounds of this invention include
for exanple the follow ngjstructure (Vla) when Y is a direct bond and
structure (VIb) when Y §{8\-C(R4, R46) ",- a mis 1. 13 WD 2 1044958
PCTI US20051037576% R b R Het RaHetRaR]| b Yo

(VIb) In anot hgg s | ment of the i

5 carbon atomto Whi
optionally cont '
representati
foll ow ng structyg : oy h.tie carbon atom
to which they areVMattaghed forma cy€l opnopyl ring, amd stiucture (VIIDb)
when Ria and R b toget with the carbd® atomto which th¥y are attached
formring "B" 10 wherein'fing "B' optional Iy contains -0-, -&bor -N(R3)-.
R2~ 2b R2b Het (MBla)Rea R R cRb . (VIb) \ (VIIc)

In another embodiment of the invention, R¢ at each occurrence is
5 independently independently halogen, C-Cs alkyl or substituted C,-Cs alkyl, and # is 0-3
inclusive. Thus, representative compounds of this invention include for example the

following structures (IXa — IXh) wherein R¢ independently occupies all possible

combinations of positions 2, 5 and 6 of the pyrazoio-[1,5a)-pyrimidines core:

RZ\ 4] R’Z\ b R'Z\ R‘zu l\l:x b

~

10
“\/<<
Y
Ar
|
(IXe) (IXf) (Xg) (IXh)
15 In another embodiment of the invention, Ar is phenyl or pyridyl, R; at each

occurrence is independently halogen, C;-C,g alkyl, substituted C,-C\p alkyl, C,-Cs alkoxy,
substituted C,-Cg alkoxy, -NRoR 19, alkyisulfonyl 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 pynidyl.
15



NR). ,(R) (Vila) (VIIb) 1In another enbodi ment of the invention, Het is
one of three oxadi azoles 15 exenplified in the follow ng structures
(VilTta)-(VIl1c) wherein R5 is hydrogen, halogen, CJ-C6 alkyl, substituted
C-C6 alkyl, C-C6 alkoxy, substituted Cl-C6 al koxy, am no, alkylam no or
di al kyl am W9 208604458 20061044958 1' CT/ 152005/ 037576 R FRCHURMYRSTS: ) \5
cio(l(7)t At o\ (R7)e ~ (R7)o (Mlla) (VIIlDb) (VlIIc) I n anot her

embodi nent of the inventi®, R at each occurrg qlés 5 i ndependent |y

i ndependent |y hal ogen, [e,l;%h"‘or substltutqu 6 alkyl, and it is 0-3
i ncl usi ve. Thus, represetig ' fiti on i ncl ude for
exanpl e the foIIovm ng str ctures (IXa - 1Xxh) ¥ erein R6 independently
occupi es all possible {ons of positighs 2,,5 and 6 of the

pyrazol o-[ 1, 5a] - pyri ‘ ; , X Ye Net R~1.~" Her
RY Het RJ )1L:CY)." "ne Rt), (Rt)a 10(13(a)
(13(b) (IXc) (IXd) Rtq Rga\ R gle R Her{R Y% Her R Y.' Het

Y." Ht R.. / \ RRA A E I a .4T (R[)o (R7yoy(RO. (Rt)e (IXe) (IXf)
(13(g) (IXh) 15 In another enbedpqent of the inve, Ar is phenyl or
pyridyl, R7 at each occurrence is dependent | y hal0geRy. A - C10 al kyl,
substituted Cl-Cl10 al kyl,(x@}- C6 al koxy, (Xb)

Compounds of the present invention include:
5 [1-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yl)-propyl]-[3-(4- rnethoxy -2-methyl-
. phenyl)-2,5-dimethyl-pyrazolo{1,5-a]pyrimidin-7-yl]-amine (Ex. 11-1);
f1-(3-Isopropyl-[1,2,4]oxadiazol-5-yl}-propyl]-[3-(4-methox y-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]jpyrimidin-7-
10 yI]-[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-yi]-amine (Ex. Il 1-4);
[3-(4-Methox y-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-alpyrimidin-7-
yl]-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-butyl)-amine (Ex. 11-5);
15 [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a}pyrimidin-7-
yl}-(3-methyl-[1,2,4]Joxadiazol-5-ylmethyl}-amine (Ex. 11-6);
(3-Cyclopropyl-[1,2,4]oxadiazol-5-ylmethyl)-{3-(4-methox y-2-methyl-
phenyi)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. 11-7);
(3-Isopropyl-[1,2,4)Joxadiazol-5-ylmethyl)-[3-(4-methoxy-2-methyl-
20 phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. 11-8);
" [2-(3-Cyclopropyl-[1,2,4]oxadiazol-5-y1)-(R)-1-methyl-ethyl]-[3-(4-
methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a}pyrimidin-7-y!]-amine (Ex. 11-
2);
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
25  ylJ-[(R)-1-methyl-2-(3-methyl-[1,2,4]oxadiazol-5-y])-ethyl]-amine (Ex. 11-10);
(3-(4-Methox y-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);
16



substituted G -C6 al koxy, -NRORtO, al kyl sul fonyl or substituted
al kyl sul fonyl, and o is 0-3 inclusive. Thus, representative conpounds of

the invention include for exanple the
and structure (Xb) when Ar is pyridyl. 15 WD 2006/ 044958
PCT/ US200¥0X9HHE?8R Ray Ra ///Rat R\ et R Yr et

phenyl

Conmpounds of the present invention include 5

birenyl )5, Epfj?%'t h
E (3yl sop‘i"l gfpyirenenyl
phenyl) -2, 5-di net hB[%If’Meﬂgd%&%m&hgr@-]cﬁg E%‘cﬂingthgrz %*rhzcﬁamrsea]?ﬁmdﬂnlﬂ)

[ 3-(4- I\/Ethoxy 2- met
yI ] - 1- ( Sylivett-tByineth$1-[A, Mt}]oxahhza}z-ﬁﬂyl)&wlbpmﬁyl]}hmnwl@el Hyl3): am ne (Ex

TRl T Y MG e A

-2,5-dineth

1-(3-1
phenyl

[3-(4- Me
ylT1-[1-(

yl - pyr

Py AT a6 oy 1E 3534 met hoxy. 2- et hy! -

t hoxy- 2 th yl

pheny |1P- 2yl5{ d(3veiflogtomeyhyd} he d]dkadiazol Syyl}-cpicthipropyllyanjinaExn el 16x. 11- 5)

[2- (3-Cyelopropyl - [, b antl 018 HHoxadiaol 398 &) ey Gkl 13 Mdiba 3~ (4

S

15

20

25

30

methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine (Ex. 11-17);
[3-(6-Dimethylamino-4-methyl-pyridin-3-yl)-2,5-dimethyl-pyrazolo{ 1,5-
a]pyrimidin-7-yl]-[3-methyl-(R)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-butyl]-amine (Ex. 11-
18);
3-(2,4-Dimethoxy-pheny!)-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-Dimethox y-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[1-(3-methyl-[1,2,4Joxadiazol-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-l-(3-mcthy1-[1,2,4]oxadiazol-S-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]Joxadiazol-5-ylmethyl)-amine (Ex. 11-24),
Benzyl-[3-(6-dimethylamino-4-methyl-pyridin-3-yl)-2,5-dimethyl-
pyrazolo[1,5-a]lpyrimidin-7-yl]-(3-methyl-[1,2 4]Joxadiazol-5-ylmethyl}-amine (Ex. 11-
25);
[3-(4-Methox y-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[ 1 ,5-a]pyrimidin-7-
y1]-[1-(3-methyl-[1,2,4]loxadiazol-5-yl)-propyl]-amine (Ex. 11-26);

17

foll owi ng structure (Xa) when Ar

(

is

BCT/RPIOUS33576 Xa)  ( Xb)

(13 CRioog 004 ok g5 ofp1H o et y
- a r m I N m
V3 S mtal-araiclolt S amirapip T vH-ahine Gt FEKDES:

met hyl -

yrimdin-7 10
11-3);

Ry eyl )
i 8 ey A 1P R Y ) ﬁ%“@* e alﬁyfs') " ‘fls“ !

[ 3- (4- Met hoxy- 2- rret[M4-—h¢ddmxyl2)-m2th5Lpi1enﬂb ﬂ;‘o‘l-dlmymakpym:{olo[?b Sad]pyrmidindl-n- 7 -
yl]-(3-net héﬂ’r [1,2, 4] oxadi azo]

(3- QICI op¥lb

h 1)-2,5-dinmeth 3 1 _7
T O e DAt oL S A ki )

[



met hoxy- 2- net hyl - phenyl ) - 2, 5-di net hyl - pyrazol o(1, 5-a) pyri mdin-7-yl]-am ne
(Ex. 11- 9); [3-(4-Methoxy-2-nethyl -phenyl) -2, 5-di net hyl - pyrazol o
1 5- a]pyrlmdln 7 25

-[(R-1-nmeth 2-(3-methyl -[1, 2, 4] oxadi azol -5-yl )-eth -am ne (Ex.
11 10);  We2304¢/ ?q‘foxy 2- net hyl - phenyl ) - 2, 5- di net hyl - p?? 083/037576
1,5-a] pyrimdin-7
yl]-[1-(3-trifl uor destMethgxly 2méihykplttingl)-@l 5-Simethyl-pyrapslb[l; Ralpyémidix7- 11- 11) ;
16 WO 2006/044958 PCTIf US 7576 .
[1-(3- cycly(%g Hﬁa\ 13"2“%'])83§ 4&6#‘@‘?@1 -SRI APINSATE 1385 (4- met hoxy- 2-
nmet hyl - phenyl ) - 2, 5- LRy hi e (Ex.
11-12); [3-(4- Met ho%ngg ﬂr?te(h??/é{ﬁﬁﬁgin&lh%yﬁp@hwzﬂmem? gﬂgtl)(lﬂo s ,5-a]lpyri m
din-7- yI hlplydm{dsa- ﬁqfd]h@Lm@tﬂle[,l&]«}manilaaales yimesty))-anioe Gix. dR2);] - am ne ( Ex.
11-13);

[1-(3- B hyI [ 1, 2, 4] 35 AMetbsy-Tmethyl-pheny B dimethyi-Byiezelnd, hpRydmidinthy | -

h 1)-2 1 14
Phen ) 2R R A L0 SuBlelS i Pa g €E L 19

yl] (3 propyl [ 1, 2, 2}{3:Gydlopruplyl-B-, wmwmo) -5 lme(hketh 11-{3-8)-methoxy-

yI] [1 (3 et 'HM ﬁvipfgfqﬁylz’m?a!?ﬂﬁgﬁ%@%ra ﬁ%ﬁ%f@?ﬁﬁ?}]ﬁ&y Ee ( B

11-16); [2-(3-E(hylplmag 1124 diazo)-5-y])-1-methyl-ethyl]-[3-(4-methox y-2-
1, 2, 4] oxadi azol - 5- [I ( so)profy [ o 1azof PB mz r);e %}([-é Y o:ﬁy -hen |

-2, 5- dl(}retmttiyl-l)lnmm% dm&tlwl-wmmia[?l 5- a]mymndpeT-YI]Farmle men-[S) 1PYri Y (Ex.
%1-5}7) - [3-(e-D nE[E%l&n]Orﬁl%p?ﬂ ﬁei %xacpayz i g“yﬂ_(gi Xln)nethzyl%thq; ]”Et(ﬂy' pyrazol of

2] Pyt diblnd AntgheRy)2 6 Bimd oyl s ioyRmflifsefl @il REx! hzbut 1 -am

3-(2, 4- D At hoxy- phenyl) 2,5-dinmethyl-7-[(S)-2-(3-nethyl -

T oy Ta (2 4 e rP%LB%»? ool YDA S DB - Sy &
1,5 a1 gy bl phed} 25 ok iR 5 AR ke ol 1r79py! ] -ami e (Ex.

[ 3- (2, 4- Di et hoxy- plReANIgthax ys2-diethat-hlydnyhya: ladioiet{y]-pBraadlpiis 3-ajpiimidin-y | -
vl]-[(S)-1-methyl-2-(3-methyl-[1,2,4]oxadiazo}-5-y1}-ethyl]-amine (Ex. 12-8);

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
y1J-[1-(3-methyl-(1,2,4Joxadiazol-5-ylmethyl)-propyl]-amine (Ex. 12-9};
20 [L-(3-Cyclopropyl-[1,2,4]oxadiazol-5-ylmethyl)-propyl}-[3-(2,4-
dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl}-amine (Ex. 12-10);
[3-(2.4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
. [1-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-propyl]-amine (Ex. 12-11);
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
25  yl}-[(8)-1-(3-methyl-[1,2 4]oxadiazol-5-yl)-butyl}-amine (Ex. 13-1);
' [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl1-[2,2,2-trifluoro-(S)-1-(3-methyl-[1,2,4Joxadiazol-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-trifluoromethyi-[1,2,4]oxadiazol-5-yl)-ethyl]-amine (Ex. 13-3);
30 [3-(2-Chloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo{ 1,5-a]pyrimidin-7-
yl]-[2,2,2-triflucro-(S)-1-(3-methyl-[1,2,4]Joxadiazol-5-ylmethyl)-ethyl]-amine (Ex. 13-4);

18



3-nmet hyl -[1, 2, 4] oxadi azol -5-yl)-ethyl]-am ne (Ex. 11-21);

2, 4- Di met hoxy- phenyl ) -2, 5-di net hyl - pyrazol o[ 1, 5-a] pyrim di n-7-yl ]

3- rret hyl -[ 1, 2, 4] oxadi azol -5-yi)-butyl]-am ne (Ex. 11-22);

2, 4- Di et hox henyl ) -2, 5-di met hyl - pyrazol o[ 1,5-a imdin-7-yl]- 25
et yI WQ@SW%?% [ 1,2, 4] oxadi azol -5-yI ) -but yI ] - anl’%w@wmﬁfﬁzs)

- (2, 4- Di net hoxy- phenyl) 2 5-di net hyl - pyrazolo[ 1,5-a] pyrimdin-7-yl]-

met hyl - (3-met hyl - [ [B;(2:Mdthosyed- mﬁiyl-ﬁheﬁbnﬂmwhﬁlﬂrﬂpwﬂmsmmmﬁ
Benzyl - [ 3- 0-4-ne

pyr azol o[ L g(lg]lp?'ﬁhm %n(??T F‘]mft[@‘i ﬁé@%"aﬂ‘ﬂz‘)} Sﬂltétﬁﬁli] é%‘?"r@t hﬁf& hyl ) -am ne

(1E)E§ a]léyrlg(r)n (21|531 7[3{_9’((? %&r?gﬁn&hﬁﬁfem{lb%@kfﬂﬁ I_ 51*1@5]}5%} opy E)!'sl(r)n'[ ne
(Ex_ 11- 28N-[(R)1 Mﬂh?mﬁﬂﬁﬁﬂnﬂmusz@ﬁﬁmaaﬂmﬁ)-emsn(mmowé)z met h

| - phenyl ) -2, 5-di met hyl - di
N o (el [ 1B @%%ﬁw%@@lm 3o izl e b -

B | -[3 | 1, 5-

a]epnz/?/l m[dll(#}—?lrm W%ﬁ%ﬂﬁﬁamc&@ 4? oxa ﬁgﬁ-@W%ﬂﬁe@amg%7g 12-2); 5
[|3 (42|\/§t goxy 2 rret[B;(lMplDamcyHoﬁyq:oh&&}dﬂ hﬁmhyétlapwymolw[ 1—,aﬂ>ya]nlﬂgmﬂmr=];l: n-7-
{E!(?[l'Z- 3ji,£,5 uor&)c é;ipltns ; ﬁ[Z i]oxadlaz]ol(%?lnllet ﬁyl -amine (%,x)lft yl]-amne

1, 2, 4] oxadi azol - 5-y ) ms_h?g,‘ ‘P‘%,pﬁ

2- et hyl - phenyl ) - 2, [Ig 5. met hy 5?“ % ngéﬁ rem 6%&% %_a _yn g%yr]\]e ( Ex.
12-4);10 [Ezzz-nhﬂmm{myl 3- mﬂuﬁm&}amgduﬂl M]ﬂxacﬁaz;oﬂ)s y]methyl)-ethyl] amine (Ex.

- et hyl - ﬁ#’ 1-[3-(4-nmethoxy-2- 10 net hyl - phenyl)-2,5-di met hyl - pyraz6l o[
1, 5-a] pyr in-7-yl]-amne (Ex. 12-5); [2-(3-Cyclopropyl-[ |

, 2,4 d l-5-yly
et h!)%?zl- ﬁé?hyl %hgn%%)letﬂo@ ey gﬁéﬂ@]rz;i%%{l{gﬁ] lgyn;iazcz)lﬂl 5 ‘”8?“?1 7 yI ] am ne

(Ex. 12- 8k [(ﬂ)-ﬂ—(@é}néthyif:[ﬂﬁwmaﬁ:hamlﬁ d)-propyl]-amine (Ex. 14-1);
2 ot hy! - phenyl ) - 2, BRI gtk phesyh e B Ry eolot. S IpYAIdNST
12-7) 515 ylJ-[(R)-1-(3-methyl-[1,2 4]oxad1azol-5 -yl)-propyl]-amine (Ex. 14-2);
3-(4-Methoxy-2-methyl-phenyl}-2,5-dimethyl-7-[(S)-2-(3-methyl-
[1,2,4]oxadiazol-5-ylmethyl)-pyrrolidin-1-yi]-pyrazolo[1,5-a]lpyrimidine (Ex. 14-3);
[3-(2-Chloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-a)pyrimidin-7-
y1J-[(S)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine (Ex. 14-4);
20 [3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yi]-
' (2-methoxy-ethyl)-(3-methyl-[1,2 4]oxadiazol-5-ylmethyl)-amine (Ex. 15-1);
(5-12,5-Dimethyl-7-[(S)-2-(3-methyl-[1,2,4]Joxadiazol-5-yl)-pyrrolidin-1-
yl]-pyrazolo[1,5-a]pyrimidin-3-yl}-4-methyl-pyridin-2-yl)-dimethyl-amine (Ex. 15-2);
[3-(6-Dimethylamino-4-methyl-pyridin-3-yl)-2,5-dimethyl-pyrazolo[1,5-
25 a]pyrimidin-7-yl]-(2-methoxy-ethyl)-(3-methyl-[1,2,4]oxadiazol-5-ylmethyl)-amine  (Ex.
15-3);
[3-(4-Ethoxy-phenyl)-2,5-dimethyl-pyrazolof1,5-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]-
30 (2-methoxy-ethyl)-[3-(3-methyl-[1,2,4]Joxadiazol-5-yl)-propyl]-amine (Ex. 16-1);
[3-(4-Methox y-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-7-
y1]-[(R)-1-methyl-2-(5-methyl-{1,2,4])oxadiazol-3-yl)-ethyl]-amine {(Ex. 17-1);
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[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ 1,5-a]pyrimdin-7
yi]-[(S)-1-nethyl-2-(3-nethyl-[ 1,2, 4] oxadi azol -5-yl)-ethyl]-am ne (Ex.
12-8); (3-(4-Met hoxy- 2-net hyl - phenyl ) - 2, 5- di met hyl - pyr azol of
1,5-a]lpyrimdin-7- yl]-[ 1-(3-nethyl-[ 1 ,2,4]oxadi azol-5-ylneth

yI ) - pr opy MO BRMOBEL. 12-9); 20 PCT/US2005/037576

[ L- (3-Cycl opropyl -[1, 2, 4] oxadi azol -5-yl net hyl ) -propyl ]-[3-(2, 4-

di met hoxy- phenyl ) - Z3-54M&tlﬂ1)dyﬂ-mpﬂlyhptmlnplb255dum}:ﬂwt pymzbloilﬁ-gdbirimildim'ﬁx ( Ex.
12100 bils$a (;D' r{e)}]??)é)ﬁ](gxagggol3§lmethyi) e e l-arkne E2'19h,

1, 5-a] pyr

3-methvl-[ 1,2, 4

g (4% Mot ho£< Lol éﬁ%?ﬂﬁﬁ%xﬁ ?ﬁ%mgt-@?&n%? B@&Helrhgg 6@(5 a]f’ %‘f’@%’%ﬁ n-7- 25
11-1(9)- gl-]-([(li-)fte(ﬁhyéthfla[,l2,4q]>mdadola&-pllm&&ﬂ)l-promll ?mi"“'fﬂi*”@ 3\')EX 13-1);

[
§/|3] (?2 2t 2"??. f2 | Hﬁf—lg %@et@%sg @ayﬁvepylt) 3 GBS Byt oiart X-SbfmdamA N 7

4 ]
52 (4 ot Y 3 e Ty b O e Brihe (B T4 i i i e 7-

yl]- [I-rret hyI 2- ( 3-[(R}2- (mGydnpnpgu[J{z;m@gaaijamaaadylaionetsylwtt)ﬂlemm] ani ne (Ex.
13- 3);

[3-(2- cm BP@%?@MMyhﬁwémrﬁ)d“ze%ﬂcnwm Salpyamidin 7y Ibaingy Bt §Bn- 7-
yl1-12,2, gptrifluoro-(S)-1-(3-nethyl-|

1, 2, 4] oxadi azol -5-yl nethyl )-ethyl]-am ne (Ex. 13-4); 18 WD 2006/ 044958
PCT1U32005 1037576 [3-(4-Methoxy-2- mcthyl -phenyl)-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-

3- (4- Me 2. _pheny! ).- 2. 5-di met hyl - 1,5- i i din-7
Lo R AR R me 2 Rty P asfr G Ay siwned BB 1985 (1) i ne
( E>r<'i-‘-m_1g>i ﬁ) . 13- (2-[S1h M&h Sy B HRMS Y. piAGH 2! 5\ dineiytlb Jrak A1y 1 1, 0N ARiaf]- 7.1, - al
pi/] - [ (R) - tH4ieD3yA.2-miflugra-t($-methybib 2. Alokadidzob 34 )rosthl-athylj-adriyd (Exelhy);] - ani ne
Ex. 13-6); 5 .

2,41 et hoxy- FHEILIP oy RePROP- I PYY 3 PRy LPIoH i - 7- y1 | -

3-(
(R) - hsrrem#m%u( Byl)cd frhétﬁj?lqm?td]b’)lﬂd{a%@lzs AhRUABLAGAL (B 0)y;et hyl ] -am ne (Ex.
3-7) 4- Di et hoxy-phenyl) - 2, 5-di et hyl - pyrazol of

a] pyri m di n- 7- y3-{4-Methoxy-2-methyl-phenyl)- 2 5-dimethyl-7-{2-(3-methyl-

5-
AL it simieilRptent iy St el Fiberig o e e
5-a] pyri mdin- Y[b](it-Methoxy 2-methyl-phenyl)- 2 5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-(1-{1,3,4)oxadiazol-2-yl-propyl}-amine (Ex. 21-1);
20 [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[1-(5-methyl-{1,3,4]oxadiazol-2-yl)-propyl]-amine (Ex. 22-1};

y
(
[
[
1
1,
[
(
1,

) {3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo( 1,5-a]pyrimidin-7-
- yl]-[1-methyl-2-(S-methyl-[1,3,4Joxadiazol-2-yl}-ethyl]-amine (Ex. 23-1);
[3-(4-Methoxy-2-methyl-phenyl}-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
25 yl}-[1-methyl-2-(5-trifluoromethyl-[1,3,4]oxadiazol-2-yl)-ethyl]-amine (Ex. 23-2);
[3-(2-Chloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yl]-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine {Ex. 24-1);
[3-(4-Chloro-2-methoxy-phenyl)-2,5-dimethyl-pyrazolo[ 1,5-a}pyrimidin-7-
yl]-[1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine (Ex. 24-2);
30 [3-(3-Chloro-4-fluoro-phenyl)-2,5-dimethyl-pyrazolo(1,5-a]pyrimidin-7-
y1]-[1-(3-methyl-{1,2,4]oxadiazol-5-yl}-propyl]-amine (Ex. 24-3);

20



0
2,2,2-trifluoro-(S)-1-(3-trifluoronethyl-[1, 2, 4] oxadi azol -5-yl net hyl ) - et hyl
-amine (Ex. 13-9); [3-(4-Methoxy-2-nethyl-phenyl)-2,5-dinethyl-pyrazol of
,5-alpyrimdin-7- yl]-[(S)-1-(3-nmethyl-[], 2, 4] oxadi azol 5-yl propyl] am ne
Ex. 14- 10200804498\t hoxy- 2- met hyl - phenyl) 2, 5-di met h§EC T/ B§3085 Y

| (R)-1-(3-net h)[B -({ Ch&r&l@ﬁaﬁylaﬁenhy]ﬁz Bld)mﬂh;ﬂﬂwrﬂzowﬁ Sa)fynidiad-2) ;

al pyrimdin-7 15
[
- -25d|rrethl-7ré(8) - (3-net hyl -

Met h 2- t
1( 4] oxgﬁf h%%@ygi1r£‘ﬂﬁ§/ﬁ‘-§‘a’ﬁb§‘r}'5rﬂr€mﬂ\1#mlyF Bo¢fddol o] 1,5-a] pyrim dine
Ex. a]lgyf? » Ej?n(g C[:QI(?E{I\ é?qﬁhhﬁ)&?}fmglﬁgwr[c}nylga% ﬂhﬁﬁﬁyh}f}mﬂ%&[@%"' of
2, 4] ox aslppdmidirb7-yl])[1 {(B-emeythyll-{ B aMiexadibzol-51yl)-gropyl2amine (Ex. 24-5); and
2

3- 4-Di neth h 2, 5- t h I din-7-yl
I i s ArY
5-j 2,5- | - 5-yl l'idin-|
1% pyr @F@F?“é‘kﬂ‘?f@'@" SIS rom bt B g Y i et hwl - ai me.
Ex. 1 ol In anotherh embodlmcgt of éhe lpliescznt 1nvcnt10n, polymorphs olf ['.["7 (ﬁi & o5
3-(6- rret am no- 4- net ridin- razol o

: ; 7 Yo sa s RS

pyr| i dM‘FIhPKthf(ﬂZXIrP@P% wmethyl- Wh?‘tall{yﬂ“ﬂdlﬂ] atdB-5-ylnethyl ) -a
mne thgl' ﬁhf}k%dﬁa?g% QBWOWMIHE (]%xaﬁnﬂb Rt hyﬁre %ﬁ%‘ﬁl Oi’olymorph

1, 5- a] pyr|

met hoxip- eFdiyrl ) ekdbineh ipyddohﬂnaat éddutimtin geak ababou0hY °C-amdienRib{tEx. X-idy- 4) ;
[3(24D|netho phenyl ) -25d|methl-pyrazolol%15a rimdin-7-yl] 30
(2t hoxpovéqeﬁM radtign GBeckRuTTgA ShOY 30 Kiggieab KoY PYAs BSHHonpRteE ( Ex.

1-651;] oyr! #éﬁ}}ﬁ%ﬂ%rﬁ‘l P al8hoW 1P RSV ) -exhibics pRRbRYanP YEAE Qipressed in

yIT1-1(R - degms Byl (+2-0, 5 degtdey R &t ofle 4] mmadif secdoBewing pesitigns} 6424,1d T68x. 17- 1) ;

19 WO 200 449 PCTI 005 03757 . oy
[3-(4- Mat éggﬁé% }%ﬁ 97;‘ g’@rmeﬁwlbyrsa%#wacie@nawiam gl n- 7-

flls)(gt(lﬁet I§§T EYb?{ rﬁle lﬁéﬁgt Z@h a?-.dyfu Lhy! ). f%iﬁa%@%(“ . 17-2);

oxy- thy | met hy pyrazol o aj pyrimdin-7-
v 1- [ (R) - Pel§fombtHoph 2[ex]nb§&s4Jpnecbdumobnd3thphmpemm)abmndp§]lI°Cam'shmvr(Ex. 17-3);

Figure 6 and exhibits a X-ray powder diffraction spectrum having peaks as shown as

5-
]_
4
2,
5-

1
[
]
1
(
1,
y
3
[
(
1,
1,
[
(
(
y
(
[
a

shown in Figure 4.
In another embodiment, [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-
20 pyrazolo[1,5-a]pyrimidin-7-yl]-[(S)-1-(3-methyl-[1,2,4]oxadiazol-5-yl}-propyl)-amine  is
in the form of a composition or mixture of polymorph Form 1 along with one or more
other crystalline, solvate, amorphous, or other forms. More specifically, the composition
may comprise from trace amounts up to 100% polymorph Form 1, or any amount in
between — for example, the composition may comprise less than 0.1%, 0.5%, 1%, 2%, 5%,
25  10%, 20%, 30%, 40% or 50% by weight of polymorph Form | based on the total amount
of [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a)pyrimidin-7-y1]-[(8)-1-
(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%,
09.5% or 99.9% by weight of polymorph Form 1 based on the total amount of [3-(4-
30 Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1]-[(S)-1-(3-

methyl-[1,2,4Joxadiazol-5-y])-propyl]-amine in the composition.
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5 [ 3-(4- Met hoxy- 2- net hyl - phenyl ) -2, 5-di net hyl - pyrazoi o[ 1, 5-a] pyri m di n-7-
yl]1-[(S)-1-nethyl-2-(5-nethyl-[ 1,2, 4] oxadi azol -3-yl)-ethyl!-am ne (Ex.
17-4); [(R) 2- (5-Cyclopropyl -[ 1,2, 4] oxadi azol -3-yl)-1-nmethyl-ethyl]-[3-(4
met hoxy - et hyl -Ehenyl ) -2, 5-di net hyl - pyrazol o[ 1, 5- aj p¥ri m di n-7-yl ] -am ne
( Ex. WO 209¢)044958 CT/US2005/037576

[3-(4 I\/bt hoxy- 2- net hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ 1, 5-a] pyri m di n-7-
yl]1-[(R)-1- met hyl - 2in( anothed Iembpdimhhy[3~{41M2mé}p2antitl@dfphe1&=l)j2 y-datidiyyl] - ami ne

L5 al oy bR aipyomia 2 S TS WA RO Bovacha R IH prbpREsing s

lj-1(S | hyl ] -am
1 EL o g s S ars f p angt aeg ye

1,5 15 a] p;her prystaking,- spl\]ate( Bmmphhu}sl, of otherXodho x Mreagpetbifisaliyl, uin:tdwip)c)sxam ne (Ex.
20- 1 4- MVet h th he di, met h

Tk o RS Hirt fgte APy b b r100R. GRITRORpH B 10rsand i e ( Ex.
20-2) ; [3'b614veMFLWaﬁpl@%F%mm@ﬁwlrﬂaﬁmﬁlpﬁmeh @y%aégbmbo 3%, 5%

1,5-a] pyrimdin-7- yl] 3, 4] oxadi’azol'- 2= y] - propyl ) - am'ne 21-1); 20
[ |3] ( Elll\/t(atS H 6%y 20%80%y40% giﬁg%)bggwf&gm |ofrpd_)lmrnlgrghlﬁo?mﬁ trz]a[sad Eax eepytal arhaling- 7-
U5 (a vet Mg Metioph e sreny 2 dibe By Bl Distiosrinsdi HyHisd s n- 7
i ]-[1-met k. ;neagﬁ _f@,&@x&dlﬁﬂd 3. ﬁi—?&ﬁﬁ] Al 1% th@)cd?ﬁ sﬂnoﬁm Rﬁeﬁ{aﬁ@ef Yihe' Y |-
[ 3- 4- t hoxy- 2- hyl - of

(Ex. 23-1); phenyl) -2, 5- t hyl - pyrazo
1, 5- a] Py r icoingesitioh- m2% comprise at least 50%, 60% 70% 80%, 90% 95%, 97%, 98%, 99%,

11-11- I-2- < fl adi I t h Ex.
35 2). [P SYchr 878 biERL Y ampre Borsl &R0 ool et of R "¢
1, 5- =L - oyl I
(x 2 e SR BV RO e ]‘:‘%?é?‘%‘#&f RS ol " ™

, 5- a] pyr imethydH[ h2,3]oxkdliazdl-5¢83)-popylHaminelin the4pmpasitienzol - 5- yl ) - propyl ] - ani ne
Ex. 24-2 30 .
fs (3- Chl Z)r 0- 4- f | uol B FTERRANS of te preseqtinyentop may gspgrally br ybilized agithe 7.
yIT-T1114 3tretolstl -Aikntaidd19Xde catphunds ¥ thisRh @RYMbe mRYbE BsedfX theXdem bi actd

addition salts. Acid addition salts of the free base amino compounds of the present
invention may be prepared by methods well known in the art, and may be formed from
organic and inorganic acids. Suitable organic acids include maleic, fumaric, benzoic,
ascorbic, succinic, methanesulfonic, acetic, oxalic, propionic, tartaric, salicylic, citric,
20 gluconic, lactic, mandehic, cinnamic, aspartic, stearic, palmitic, glycolic, glutamic, and
benzenesulfonic acids. Suitable inorganic acids include hydrochloric, hydrobromic,
sulfuric, phosphoric, and nitric acids. Thus, the term “pharmaceutically acceptable salt” of

. structure (I) is intended to encompass any and all acceptable salt forms.

25 In general, the compounds of structure (I) may be made according to the
organic synthesis techniques known to those skilled in this field, as well as by the
representative methods set forth in the Examples. For example, the synthesis of structure
(I) may generally proceed according to the following Reaction Scheme I through Reaction
Scheme 6, which schemes are presented for purposes of exemplification and not

30 limitation.
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WD 2006/ 044958 PCTI US20051037576
[ 3- (4- Chl or o- 2- net hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ 1, 5-a] pyrimdin-7-
yl]-[1-(3- rrethyl [1, 2, 4] oxadi azol -5-yl ) -propyl]-am ne (Ex. 24-4);

[ 3- (2- Chl Qr.o- 4 trlf uororrethyl phenyl ) -2, 5-di net hyl - pyrazol o

a] pyri ni di ~(3-methyl -[ 1,2, 4] oxadi azol - 5-yi }’CW%{W???% ne (Ex.
24-5); and 5

[ 3- (2- Chl Begstidn Seftemel L phenyl ) - 2, 5- di net hyl - pyrazol o[ 1, 5-a] pyrim din-7- yl]-[

1-(3-nethyl -[ 1,2, 4] oxadi azol -5-yl)-propyl]-am ne (Ex. 24-6).
enbodi nent of the present inventior, pglynorphs of [3-(4- M

yl - phenyl) -2, 5- ¢4 net hyl - pyrazol ok 1,°§ a’]’p pirmi AF -7-y|]-2
methyl -] 1, 2, 4] o dadi azoj - T coRr OPY g ne' | Exgnpl e Rid-
Pol yrmor ph 10 Fed gxhipi t's" a predoni nant en

and exhi bi t8J powaer —di f f N SpectTTunT as
X-ray powder di i on pat t &P nor ph For@

exhi bits predom nant “i‘beaks (expreswe degrees 20 0{ 15 degrees 20 at
one or nore of the f®plowi ng positions:{6.721, 11.757, 18. 323, 18.222,
21.426 and 21.974. More specifically, d$fth characteristic peaks are at 15
11. 757 and 21.974, and further at 6.721 and further at 13.323, 18.222, and
21.426. Pol ynor ph Bgetien ob Jrehiare-pyrazqle-Lhidahnyamidias dovitk aminge agid éﬁtc’about
115.1 C a t

spectrum a‘%?%}émgé sséaggmé o@fn&ggﬁﬁo% figtn‘ﬁll!’>< %?a\eéngr%?erngﬁot&'g?q% odi ment
[ 3- (4- Net hoksubRtitoet laylidgxivee yhder ﬂnl@dtbwmbmtlens%’fords the 5-yl-[1,2,4]oxadiazole

pyrazol o[ 1, 5-a]pyrimdin-7-yl]-[(S)-1-(3-nmethyl -[

1, 2, 4] oxa &t -5-yl)-propyl]-amine is in the formof a conposition or

m Xt-ure of polynorph Form1 along with one or nore other crystalline,

sol vat e, anorphous, or other forns. Miyre specifically, the conposition my
conpri se Restioh Seleenea?ounts up to 100% pol ynorph Form 1, or any anount in
between - for exanple, the conposition may co i®e less than 0.1% O0.5%
1% 2% 5% 25 10% 20% 0% 40% or 50% by pei ’g,fco;ngl ynor ph form 1 based
on the total anount of R :fco,n,
[ 3- (4- Met hoxy-2-neth A Syt i zgl o[ 1, ppgl pyrimdin-7-yl]-[
(S)-1- (3-nethyl-(1,8s )2 ) e +Aa—te conposition.
Alternatively, the conp 60% 70% 80%
90% 95% 97% 98% 99%

b Tr (R1)°
Ry,

Reaction of 7-chloro-pyrazolo-[1,5a]-pyrimidine a with amino acid ester

10  under anhydrous conditions affords amino acid ester b. Compound b is de-esterified in
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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99. 5% or 99. 9% by wei ght of polynmorph Form | based on the total anount of
[3-(4 30

Met hoxy- 2- met hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ 1, 5-a] pyrimdin-7-yl]-[(S)-1-
(3- met hylg‘-g; I ,2@oxadi azol -5-yl)-propyl]-amne in the conposition. 21 WO
2006104498 ¥9430051037576 1 n anot her enbodi ment, PCT/US2005/037576

[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di net hyl

pyr azol o[ Redstio Bsteimedi din-7-yl ] -[(S)-1-(3-nethyl -[ 1, 2, 4] oxadi azol -5-yl ) -prop
yl]-amne is in the formof a conposition ok, mpyfure of pol ynorph Form 2

along with one or npre other grygtalli ne’Rme c@por phous, or ot her
, th%?&b{ﬂi on y nprise fromtrace anounts

forms. More specifig

up to 100% pol yno mn 2, any anount i bet ween - for exanple, the

conposi ti on maYYTRgp | ess ttam®. 1% 0 TR% 5% 10% 20% 30% 40%

or 50% by wei ght ofnNpol wrorph Form 2 ba%‘é -hes/total amount of

[ 3- (4- Met hoxy- 2- net hyl - p‘i‘fenyl ) - 2, 5-di net hyl razol o[ 1, 5-a] pyrimdin-7-yl]-(

(S)-1- (3-methyl-[1, 2 4]RXadi azol - 5-yl ) - propyl }:‘-a?ﬁ ne in the conposition.

Alternatively, the [0 conpositiont nprise a®) east 50% KO% 70% 80%

90% 95% 97% 98% 99% 99.5%or 94Y. 9% by wei ght of pol ynor/gh Form 2 based

on the total amount of [3-(4- Rz\ R A\

Met hoxy- 2- et hyl - pheghyl ) - 2, EF—:Qi Bt Nyl - pyragjocl o[ gr

1, 5-a] pyri ni di n- 7- [ ( S)R.1- (G yl - B1,'2, 4] oxBeirazoi™s- W ) - propyl ] - ami ne
entjon may generally be

in the conpositi om 7 he—present |
utilized as the g":‘ree base ternatively,dwe gowyads of this
In

invention may be used ig br yof acid ad i G & Acid addition
salts of the free base am pounds of the present nvention may be
prepared by nethods well kno i the art, and may be‘f&r med from organic
and inorganic acids. Suitable &8rglanic acids include nal ¢, funaric,
benzoi c, ascorbic, succinic, nmetfanesul fonic, acetic, oxalic, propionic,
tartaric, salicyli Qeaffidn dfCr-cribloPyH2BRL[E Sal-ﬁﬁ{miﬁincmﬂﬁ?!ﬂnﬁm deld HEorasC _
aspartic, stearic, palmtic, glycolic, gf utam c, and benzenesul fonic acids.
Sui t abl e amipgeidik'. Reactoni of dTroptebhwith awidbniniedn theypressneoni BDIC asxlHOBTI ¢,

hosphar i itric,acids, Thus, the term.”phar ticall t abl
Do St S e, PpRA g i 105 s AR bR TR LR b o sal ¢
forms. - 2ShipefifReiclord M SoRPOUNSkBaRtoISLIaLUr e (1) may be made accor ding
(0] e :

Reaction Scheme 4

¢ Ar
{li,).
Reaction of 7-chloro-pyrazolo-[1,5a]-pyrimidine a with substituted amine

10 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
the synthesis of structure
foll owi ng Reaction Schene |

pr esent ed WOHYMIBFses of exenplification and not
20061044958 PCT/ US20051037576 Reaction Schene 1 s

representative nethods set forth in the Exanples.

For exanpl e,

(1) may generally proceed according to the

t hrough Reacti on

Schene 6, which schenes are

30 PERUSHOFBYIS™622 WO

R R26 NaH R2,,~ 2n | R

n R YY_CORREs RitR anfRGRime invthe Rinsence oil NaH) tokaffold the SIyld 1,214]¢Rd)az6lR Ompd React i on

of 7-chl or o- pyrazol o-[1, 5a] -pyrinmdine a with amno acid ester

under

anhydr ous®condi ti ons affords amino acid ester b. Reaction of Crpd b with NaH
5 and substituted am doxi ne under anhydrous conditions affords the

MCl TEA

ene 2 p R3~ J' YKCO R,
rp, (R). bfr
Rl\Rm,

/C\ A0
Y

R , TJam

(n',).,
R2 /0
>~.~ )\ )

DMA DMA

(R-,-)

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

5-yl-[1, 2, 4] oxadi azol e Cnpd c. Reaction Sch
R 41Yi CReaction S¢hieme S / R/ UGH (Rd. c:* |
R
| ZKC/RZD oH
,c\m,ou HN” \(Y):
RES Ay
LN )\)
N
° [
( )a
R, sz
NaCN \ /
K:co3 "\ J N|
“ DMF H;NOHHCI o \(Y)
H"‘ (Rsn
$
(R!,)
5
10 afford the the 3-yl-[1,2,4]oxadiazole Cmpd i.
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Hx 2 (Ra). RRRu Tr RR~2HR\ Rb pyridine RY (Rb)" ~~ DIC, HOST ~1'F
, V" (RA) N\ \ Wtr (R. (R)o\ cit b" r)r (R). (RA Reaction of

7-chl oro-pyrazol o-[1,5a]-pyrimdine a with am no acid ester 10 under
anhydrous conditions affords am no acid ester b_ Conpound b is de-esterified
in the pWEMHE4MWE LiOH to afford amino acid W React POHUBOMTRI®h' with
am doxinme in the presence of DI C and HOST affords Cnpd b" which undergoes
ri ng cl osBewtiop8chemefrubati on in pyridine at el evated tenperature to afford
the 5-yl-[1,2, 4] oxad] azgle Crmpd C 23 WO R OGiQQ:/ESWPCTI US2005/ 037576
Reaction Schenme 3 R R YI,n (Rfg)n - rAa (RAY Db, r
(R)o fTs R \(Y)%%d;h, AN

» 2
" H

formate H DBU
w10 w0
) k 4 J I Ar
L. (RT)u (R-_,-)o

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]Joxadiazole Cmpd 1.

Reaction Scheme 7

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 c.

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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11 R 2\ pyridine RY " AY an --} DC HOST/ ~Qb)n ~~9r ( Wit
(RY ~)o Reaction of 7-chloro-pyrazolo-[1,5a]-pyrimdine a wwth am no acid
affords amno acid b'. Reaction of Crpd b' with am doxine in the presence
of DIC and HOST 5 affords Corpd b" which undegoes ring closure upon

i ncubat i oWOI280649581i ne at el evated tenperature to af fREHU§ES037576
5-yl-[1, 2, 4] oxadi azol e Cmpd c. Reaction Schene 4 R~NH RNH ar dr ".

10 ( R-~) YantdgohistR2y-dne' or freREenerallyx aéiepied abdadé f32 ditsnpuipbseR idchiding-(but of) , ~ (R
(R b I)II'IIIC% 'lbc\))rthe é)ss\a(lys disclosed by DeSouza etal. (J. Neuroscience 7:88, 1987) and
Battaglia et al. (Synapse 1:572, 1987). As mentioned above, CRF antagonists of this
invention include compounds which demonstrate CRF receptor affinity. CRF receptor
5 affinity may be determined by binding studies that measure the ability of a compound to
inhibit the binding of a radiolabeled CRF (e.g., ['*INtyrosine-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
10 concentration of a compound necessary to displace 50% of the radiolabeled ligand from

the receptor, and is reported as a “Kj”’ value calculated by the following equation:
ICsq

T 1+L/Kp

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

15 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

20 cyclase activity by, for example, measuring cAMP levels. The CRF-stimulated adenylate
cyclase activity assay described by Battaglia et al. (supra, 1987) provides an assay for

A 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

25 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 K; is less than 0.25 pM (i.e., 250 nM). As set forth in greater detail

30 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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Reaction of 7-chloro-pyrazolo-[1,5a]l-pyrimdine a with substituted am ne 16
affords Cnpd d, which reacts with brono ester to afford am no acid ester b.
Conmpound b 24 WD 20061044958 PCTI US2005/ 037576 reacts vvith am' doxime in
the presence of NaR to afford the 5-yl-[1, 2, 4] oxadi azol e : Reactlon
Scheme 5 WORSES/ORMSR- C~ OH C~ OMs pN HN (V). C' TEAPGHAS "\375'l%|\| N N
(RyY~\ N (P6 At N 1 \\N (1)o Ar At (14)0 (pr)o ~ NaCN CO Rx~C\R~~N R~
RD | ~~"" mc@@@ﬁamptgsmwl HNZMU-QZM—UI-SHM-((\Y)I -9 NH 10D DVA-HINEL: (Y) N N

/7 lslh: or o- E)Z/rlé gsbl FQI %’\%F’N&?kﬁ di” ng §3\n(3kﬁ% ghﬁn@llz nc}ﬂ)lt% ﬁgfllTy]I3alrh|§ 2CE 1I'(Iég\) °
i n acet ondfr3i-3.e3af flargis3amnol 123 W g hacange14B8sMd-atKkd1 0y-0-17- 2 17-3,
t ol uenesul f_onfll chl_ ori _de in the presence of TEA to afford Cnpd . Cyano
functi onal$dyI8-2,19-1,20-1, 20-2, 21-1, 22-1, 23-2, 24-1, 24-2, 24-4, and 24-6.

5 CRF receptor antagonists of the present invention may demonstrate activity
at the CRF receptor site, and may be used as therapeutic agents for the treatment of a wide
range of disorders or ilinesses including endocrine, psychiatric, and neurological disorders
or illnesses. More specifically, CRF receptor antagonists of the present invention may be
useful in treating physiological conditions or disorders arising from the hypersecretion of

10 CRF. Because CRF is believed to be an important neurotransmitter that activates and
coordinates the endocrine, behavioral and automatic responses to stress, CRF receptor
e 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
15 disorders such as generalized anxiety disorder, panic disorder, obsessive-compulsive
disorder, abnormal agpression, 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
20 of the CRF antagonists of this invention include treatment of inflammatory conditions
(such as rheumatoid arthritis, uveitis, asthma, inflammatory bowel disease and G.L
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
25 the indications used herein are classified in the Diagnostic and Statistical Manual of
Mental Disorders, 4th Edition, published by the American Psychiatric Association (DSM-
~ IV) 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

30 code in DSM-1V,
Within the context of the present invention, the term “psychotic disorder”

includes :-
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can be introduced into Cnpd f affording Cnpd g, which can react with

hydr oxyl amne to give Cnpd h. Conpound h undergoes ring closure in the
presence of DMA-DVA to 10 afford the the 3-yl-[1,2,4]oxadi azole Chpd i. 25
WD 20061044958 PCTI US20051037576 Reaction Schene 6 R I50 {2

Yr CO. 2Rs WZW@“S'F? HzZNNHz (R6}n \ ° (Rdn b Ar |° (R)(‘Bﬁé%%Iﬁ3 011 , R?
Rz~ Rxb ethyl R Y TsCl RY formateHDBU aéﬁf ‘iL §

Reaction of 7-chl or3shjspprshipo-inaludige - 4hs i ﬁPl?}VPFé e cde’PEst(% S?)O)Wi t h ,

¢ o 11 noelfafiled T g3, ) CURSHDTRERRIS BT i ferbidie 126 PRShogld 19 TTE
Chpd 1. RResidiiabTySe (295507: Rﬂhzdphﬁnifodm Di%o‘rdeYIW)" Sdf)lﬂﬁﬂﬁctN&les&da( J(OH)

Rd" zuki I
( EZ%@? glcludmg t e subtypes rElpolar T)?pe and Dcpre8512'c Type; Delusional Disorder

5 (297.1) including the subtypes Erotomanic Type, Grandiose Type, Jealous Type,
Persecutory Type, Somatic Type, Mixed Type and Unspecified Type; Brief Psychotic
Disorder (298.8); Shared Psychotic Disorder (297.3); Psychotic Disorder Due to a General
Medical Condition including the subtypes With Delusions and With Hallucinations;
Substance-Induced Psychotic Disorder including the subtypes With Delusions (293.81)

10 and With Hallucinations (293.82); and Psychotic Disorder Not Otherwise Specified
(298.9).
~W The compounds of the present invention including salts and
pharmaceutically acceptable solvates thereof may also be of use in the treatment of the
following_disorqlers:- i
15 Depression and mood disorders including Major Depressive Episode,
Manic Episode, Mixed Episode and Hypomanic Episode; Depressive Disorders including
Majorl Depressive Disorder, Dysthymic Disorder (300.4), Depressive Disorder Not
Otherwise Specified (311); Bipolar Disorders including Bipolar I Disorder, Bipolar I
Disorder (Recurrent Major Depressive Episodes with Hypomanic Episodes) (296.89),
20 Cyclothymic Disorder (301.13) and Bipolar Disorder Not Otherwise Specified (296.80},
Other Mood Disorders inciuding 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
25 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),
30 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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Reaction of 3-bronp-7-am no-pyrazolo-[1,5a]-pyrimdine amno acid ester m
with aryl boronic acid under conditions of the Suzuki reaction affords the
3-aryl-7- 10 am no-pyrazolo-[1,5a]-pyrimdine anmino acid ester b which
reacts with NaH and substituted am doxime to afford d c. The

ef f ect | veNEEW0FP44%58: o ipound as a CRF receptor ant agoni EETVRE3P0HE375%et er mi ned

by various .assa t hogs. ,.CRF goni sts of this i.nvention y. be capabl e
15 of i nhiaéfeflfrﬁgh{éﬁlgalsgmqq“cagih%r g@’swcﬁgﬁguf% ‘ﬁgﬁgetygﬂ%& ragg Xiety

ant agoni Zmr&?NoVbiHe?@isééﬁ&ﬁicggsbﬂﬂ?h CRF. A conpound of structure (1) may
be assessed for activity as a 28 WO 2006/ 044958 PCTI US2005/ 037576

ant agoni st by one oSubsanes-ghitesh disbrderacinelpdieg Substagee Tee Distrderpsnghose,

i ncl udi ng t n |imted to) t assa | scl osed by ouza et al. Q
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ment i oned DaRkSs R a@ NuBSRReS Intox®datibli SubstaAle WitkitakA1C ISudRarce TRAIBIS Whi ch
denonstrate CRF receptor affinity. CRF receptor 5 affinity may be determ ned

by bi ndi ngpelitiumi eSubstemte-rsiuced ePerbistingoi Demontiaf  Subsiansodmdiiced Pemsisiingt t he
bi ndi ng of, a radiol abel ed F (e, qg. 125].]tyrosi ne; CFR) to.its r.eceptor
(g 7 Actgth Dhsrasn ot sl Ferdpic) BigRere s pumedngesd 15
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provi des an assay for determining a conpound's affinity for "the CR

r ecept or . Sgbstdncerdnduoéd \Sléep Dygordenldnd Halluoinogewe Pefrsigingt Rerce@®d Bisorder 10

P gandld F GitpfeR SRR uAEERE Bl atiRBS eptnccylt (10330l Ak hela by t ne
fol | owi ng ABELAL308100), | AlBbhol Kntoxicaton (FOKB0YRIEshd: With@awal (20888, 206bHP =

affinity of radioligand for receptor (Cheng and Prusoff, Bi ochem
Pharnacol Intodegigogg Deligyw) . Aksholn Witbdrawan Dedirinmyi Blaochelgndimed r Pewsistiog

byt he®an ey e ALRRP aTHsEE AN g ShAAF 223 MR Baflpley L
CRF. For ©fsidr eAlcoidi-Thduckd BdbdtDissridbrWlichh6l-Malided Usnxidty PRt CAlcoRslocesses,

I ncl udi ng adenyl ate cycl ase acti vi ti/' Ther ef ore, conpounds may
15 Induced Sexual Dysfunction, Alcohol-Induced Sleep Disorder and Alcohol-Related

Disorder Not Otherwise Specified (291.9); Amphetamine (or Amphetamine-Like)-Related
Disorders such as Amphetamine Dependence (304.40), Amphetamine Abuse (305.70),
Amphetamine Intoxication (292.89), Amphetamine Withdrawal (292.0), Amphetamine
Intoxication Delirium, Amphetamine Induced Psychotic Disorder, Amphetamine-Induced

20 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

x (305.90), Caffeine-Induced Anxiety Disorder, Caffeine-Induced Sleep Disorder and
Caffeine-Related Disorder Not Otherwise Specified (292.9); Cannabis-Related Disorders

25 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),

30 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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be evaluated as CRF antagonists by their ability to antagonize
CRF-stinul ated adenyl ate 20 cycl ase activity by, for exanple, neasuring cAMP
| evel s. The CRF-stimul ated adenylate cyclase activity assay described by

Battaglia_ et_al supra, 1987) provides an assay for determ ni ng_, a
conpound’ JO0604498; o ant agoni ze CRF activity. Accordi REFAYS2EER3TScept or
antagoni st activity may be determ ned by assay techni ques which generally
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20061044958 PCT/ U52005/0 I ncl ude Exanples 11-1, 11-2, 11-3, 11-4,
11-5, 11- Pependere (304.40), IndhElahd Abag- (B85.90)] InlkFant Imte)ﬂleatlojal(-.?ﬁm&?)llnlﬁ&nt 11- 26,

12-1, 12- 12-3, 1 2 10, 3, 13-4,
13-5, 13- Hitoxjeation %imsm ﬁ‘ g“"é‘fi‘"%d ESlsé‘“SJ!#“?““iAIl Eala‘ﬁelniucei?ﬂfﬁ"%? 2,
17-3, 18D190rd?e§ Tnhaiblt-Fnduddd MooaoD?sor&} nhathfr-thduced Anx#ty DisqderZand4- 4, and

24-6. 5 CRF receptor antagonists of the present |nvention may denonst r at e
activiky InkialankhRel@RE Diswdart Not @ﬂmevlseaﬁpleclfmﬁ $82. Q);é‘ﬂicamet-lkﬂatatpéhm‘dﬁmgent S

for thetre t of f d| rs I n eS| u
endocri ne! %@W?Wl ’&E?B"%@gs 8? 6§ 1tl§‘§?‘?ﬂaﬁégi @r“ﬂe‘i ’ﬁ‘é lat'fd)
speci fi CaUlébrdegﬁFotrG%R%&{ SPELAEP RIS, DpidilReRfASDRbrdertY ithi 2N OPRYd be
useful in treating physiological conditions or disorders arising fromthe

hyper secr Bepandenske (004.08F. Opioh dduscCIF0S: @Lb@lplosi/énl%uaﬂum £202.89),0Opir

and aut om0 Opioid i Eons P Rhin. 3o afeef P SRL e pr csent

Neur opyc P “ﬂ%@p g Dkl ORI hecl SR DIRIRHIR! QoidthataPr

ant agoni sSleepf Disorder i m/:bn@plonl-Rcialbdld@lmfdcecNDVeOmewmjeSpecﬁwdh (282.9);

depressi O%hencyc lde rgey {one %Lencychdme -Like)-Related Disorders such as Phencyclidine
Dependence (304.60), Phencyclidine Abuse (305.90), Phencyclidine Intoxication (292.89),
Phencyclidine Intoxication Delirium, -Phencyclidine-Induced Psychotic Disorder,

20 Phencyclidine-Induced Mood Disorder, Phencyclidine-Induced Anxiety Disorder and
Phencyclidine-Related Disorder Not Otherwise Specified (292.9); Sedative-, Hypnotic-, or
Anxiolytic-Related Disorders such as Sedative, Hypnotic, or Anxiolytic Dependence
(304.10), Sedative, Hypnotic, or Anxiolytic Abuse (305.40), Sedative, Hypnotic, or
Anxiolytic Intoxication (292.89), Sedative, Hypnotic, or Anxiolytic Withdrawal (292.0),

25 Sedative, Hypnotic, or Anxiolytic Intoxication Delirium, Sedative, Hypnotic, 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

30 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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15 di sorders such as generalized anxi ety disorder, panic disorder,
obsessi ve-conpul si ve di sorder, abnormal aggression, cardiovascul ar
abnornalities such as unstable angina and reactive hypertension; and
feedi ng di sorders such as anorexia nervosa, bulima, and irritable bowel
syndr one. WERHO&PHEHoni sts may al so be useful in treatlﬁgTﬁﬁﬂ@QEFFﬁduced

i mmune su sj on associ at ed varj ous d| seases states, as
st r oke. Cl?’ B&P‘iﬁ?@? %@el’&?d"f‘ﬁee (ég#ts&mt gl fthers (g qrﬁpgwphvﬁﬁﬁﬂ ‘%@F‘bde
treat ment ppdordef éu@mﬁ\%ﬁbll&g%l&é ‘N?l?ate frﬁﬁﬁnts%?d Nh%mx%cd arthritis,

uveitis, asthma, inflammatory b di sease and . nmotility), pain,
Cushi ng' s di sease, $ln¢[ail'sorﬂm mh@nﬁ,pmqmry dpqyd:mtdemswmaséhsmma such bot h

L Canor i of Bk Tosouiay v a2T, BRRRha ipeSamna o b o NarlDsy (o g
terns desgrddiingreRRdidi& 'Iﬂﬁbﬁé&'(‘?ﬁtﬁs%séﬁcﬂ%ekw eswépaﬁ?sbide@iismasj he

Di agnostic and Statisti c Manual Mental Disorders, 4th Edition,
publ i shed af/ D)&smmmmaﬁtw&mlmnﬁ@d A3EI0tN) a primary( ESM’ disdydezn duiadr ag he

Var | ou. s SRR pudhy, 65 O B, Disoehe | GRBA NP TPy &%D@%S@zléeas part
of the prs&ep»gam' g\lﬁfﬁraé?'lso’i\bﬁmﬁ& Padalorii ANOEDReALSES \})écvlff\_'?edl gﬁ gieagases

bel ow ref er assification 30 code I n DSMI e context of
t he presemtsordere Related, tot Aeother Mehzb hiknytdrcsudh serldeninia iRarl&te:tiers Anofh8r WO

R
Undi T er e@tae@tﬁﬂmﬁmué%% Benepd MediBst Gbiiitio Fg%d(e&‘étaﬁw -indR&R! §REST eni form
Di sorder (29 Schi zoaffective Di sorder 95.70) including the subtypes

Bi pol ar T@@rmmcwmwhssubeypfybspmmal"ﬂm dh@hrsmnsmﬂa@c Bargspdmiallype and udi ng
t he subtypes otomani ¢ Type, G andi ose Type, Jeal ous Type, Persecutory
Type, So E‘J ﬁXl’ﬁe, M xed Type and Unspecified Type; Brief Psychotic

Di sorder (298.8); Sﬂﬁrn%gndaﬁaeemrchcas%%%ﬁ%&&%?a@? 1) Pémai?. tth¢ sdhypes der Due

to a General Medical ndi tion including the subtypes W Del usions and
Wth Hf | RestriatiigoFpe amSBb@Bﬁweg/an"EbpﬁsBﬂdhmﬁlmr‘msa (ﬁQTeSrI) inebddingithey t he
subtypes \égl;[tppe utug?ngo e(a%g:i\lo%%zxrging Type; Obesity; Compulsive Eating Disorder; and
Eating Disorder Not Otherwise Specified (307.50):
Autistic Disorder (299.00); Attention-Deficit /Hyperactivity Disorder
including the subtypes Attention-Deficit /Hyperactivity Disorder Combined Type
20 (314.01), Attention-Deficit /Hyperactivity Disorder Predominantly Inattentive Type
(314.00), Attention-Deficit /Hyperactivity Disorder Hyperactive-Impulse Type (314.01)
and Attention-Deficit /Hyperactivity Disorder Not Otherwise Specified (314.9);
“. Hyperkinetic Disorder; Disruptive Behaviour Disorders such as Conduct Disorder
including the subtypes childhood-onset type (321.81), Adolescent-Onset Type (312.82)
25 and Unspecified Onset (312.89), Oppositional Defiant Disorder (313.81) and Disruptive
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
30 (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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10 and Wth Hal lucinations (293.82); and Psychotic Di sorder Not O herw se
Specified (298.9). The conpounds of the present invention including salts
and pharmaceutically acceptable solvates thereof may al so be of use in the
treatment of the follow ng. disorders: 15 Depression and nood di sorders

i ncl udi ngWéh308¢/048R58r essi ve Epi sode, Manic Epi sode, M REHUEIEHI¥Cand
Hypomani ¢ Epi sode; Depressive Disorders including M or Depressive

Di sor der, (3D¥$}, 3bsessi v Commpdsi ve(B30@ndljty Diepdes $301vH abil Fersdmlit\NOisordet Netr wi se
Speci fi ed 311 I |.sorders including Bipolar | Disorder, Bipolar Il
Di sorder ? E‘U%“r%l?ﬁ‘:ﬁpw&?éql epr essi ve Epi sodes with Hypomani ¢ Epi sodes)
(296.89). 20 Cycl ot P%: 3

O herwi se Specifie %%Mﬁ&rdé 1tx&§%llxjd§)gdﬁé;g$%igr9§ ?ﬁgﬁdg%gﬁﬁ%od Di sorder
Due to a (Beotberadisddseli nmh @muhhzomwma (BipBarB&ordéri, dbpressiing oder tphse:hmub:t ypes
Wth pr ssweFatu th Majo ressive- .like |sod thl\/anlc
Foat ur oo, GRCTOVE AR R R oRHIP RN AR P R A R0 TRt &

(incl ud| I\/Iglséag@aﬁ&lbtypes Wth Depressive Features, Wth l\/anl c Features and
25 Wth M xed Features) and Mbood Disorder Not Ot herw se Specified (296.90):
Anxi ety di sorders |Seaha]diysfgn$mus aicludimgi Sekyal Desive PisordePosvck an\tHypazktive

Agor aphoby,a, ni.c Di 0 hob W.th t H s of Panic 'sorder
(900°52y ° Seuyal e Dot 02380 38 Sk Auetriey Thtrudes 1305 faS S

Nat ural —Egx,ige Rt asl FOfale SBRR krbiNaP Bisoftidr ksrUzUm/ a;[erme ErdcHR! DGk Type and
O her Type), Social Phobia (300.23), 30 Oosessive-Conpul sive D sorder

(300. 30, B@%ﬂﬁ)‘ avgesiicodiSirdars suchias emale Qrasmi@Djsordac (A02.73 5tMas Orfismor der

o0 ooh) ek BB Ml o0k AT a5l ' %
Subst ancep ?%}6&% (081788 Yonl? 9 i8OSV Eal BydRIrion N GBI S

Speci fi ed 00) :” Substance-Tel ated di sorders includi ng Substance Use
Di sor der sSpasifleda§30230ss pmplelliSepm’ﬂd@mcExhlisumssranfi?&@D.a\Fﬂmﬂylsand?:@,ﬁ)Bt ance

Abuse; Supstance | ugedp B PLSOGAEES SUCh sGHi0s! 835 %), Mok ghiar

15 (302.84), Transvestic Fetishism (302.3), Voyeurism (302.82) and Paraphilia Not

» Otherwise Specified (302.9); gender identity disorders such as Gender Identity Disorder in
Children (302.6) and Gender Identity Disorder in Adolescents or Adults (302.85); and
Sexual Disorder Not Otherwise Specified (302.9).

All of the various forms and sub-forms of the disorders mentioned herein
20 are contemplated as part of the present invention.
“Treatment” includes prophylaxis, where this is appropriate for the relevant
condition(s).
In another embodiment of the invention, pharmaceutical compositions
containing one or more CRF receptor antagonists are disclosed. For the purposes of
25 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
30 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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Delirium Substance-Induced Persisting Denmentia, Substance-I|nduced
Persisting Ammestic D sorder, Substance-lnduced Psychotic D sorder,

Subst ance- 1 nduced Mood Disorder, Substance-Induced Anxiety Di sorder,

Subst ance- | nduced Sexual Dysfunction, Substance-Induced S|l eep Di sorder and
Hal | uci noY¥h20PEP44?58t i ng Perception Di sorder 10 (Fl ashbBEKE$200%32H Kol - Rel at ed
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Al cohol -l aluced Sl eep Di sorder and Al cohol -Rel ated Disorder Not O herw se
Specified (291.9); het am ne (or Anphetam ne-Lj.ke)-Rel ate Di sorders such
as AnpRet ani ne Dep 5”‘(03811_3&1 ,tabgﬁiﬂﬁ’é?’a?ﬁr‘}ﬁﬁ d&}éﬁ & a(%g%m%‘”) to t?'ﬁ‘\?‘thet ani ne
I ntoxi cat Ligiled @9%e 8R) » F toRe fofn AN qui @ Ssiullans, ABRREbIR Tt

. e @’%?ﬁo@ﬂlb f(an géﬁ’gstg/ utians, gﬁﬁl@ rs

I ntoxication Delirium Anphetam ne | nduce chotic D sorder,

Anphet am ael/drrbiluersl irRdeisalineDingiostalde wakinpind tnaayi optichaljuinelddd\antioatdant® sor der ,
Anmphet am pe- | nduced. Sexual sfunction,  Anphetam ne-1nduced Sl eep D sorder
and AnpheF'%fFﬁr?\eb%Eqnﬁftéﬁ #9ds B%E_rm"w ?ﬂdﬁé siﬁ%[fé’&l:'f’?‘@a“s( 9@2?’9?;becaf fei ne
Rel at ed Dromnﬁﬁasa@gg @i LeiniRs,| S @MbEANNON cofidD i Maiydrldl £icks: | nduced
Anxi ety Di sorder, el he-1 nduced Sl eep Disorder and Caffelne-Related

Di sor dér iotpta dnaaponist dibeads, flispetsia 8@l QirfacdCantive bgaRbidemdandi lslnicdsss 25 such

as Cannabi.s endence (304. 30),. Cannabi use (305.2Q), Cannabis
ot ot cat PBA I b T e, T oA e SIF RO Bat AR 1 A A c e
Psychot i Cylh&R! #lin accgﬂﬁi?&t\k_ﬁh hd&gﬂ(&ggrgé%k,%% Qtﬁ&e%‘{clo@éﬁn%ﬂ!ﬂﬁ%ﬁs‘ Rel at ed

Di sorder Not Gtherw se Specifie .9); Cocai ne-Rel ated Di sorders such as
Cocai ne DEherndeadical B04c0GennaBy Eali, MachiPublishing(n. Sston(B8dPHE | nt oxi cati on

(292.89), Cocaine Wthdrawal (292.0), 30 ai.ne | ntoxication Deljrium
Cocai ne- | nduced Psﬁéﬁg&it‘en'lﬂr%‘g?ﬂf‘eﬁr? ar@ﬁﬂﬁ?“ﬁg&f“’rﬁtgﬁ‘c‘gﬁwmd’tf BisHrention.
Cocai ng- | | ' R fedd ~ I ton,
Cocai o | e S e e I PR R LT
200610449880 Rdieh I8I0@ddMg iSadninistered 10 a patient. Prodrugs are generally prepared by

modifying functional groups in a way such that the modification is cleaved, either by

routine manipulation or in vive, yielding the parent compound.
With regard to stereoisomers, the compounds of structure (I) may have
20 chiral centers and may occur as racemates, racemic mixtures and as individual
enantiomers or diastereomers. All such isomeric forms are included within the present
invention, including mixtures thereof. Furthermore, some of the crystalline forms of the
compounds of structure (I) may exist as polymorphs, which are included in the present
invention. In addition, some of the compounds of structure (I} may also form solvates
25  with water or other organic solvents. Such solvates are similarly included within the scope
of this invention.

In another embodiment, the present invention 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

30 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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O herw se Specified (292.9); Hallucinogen-Rel ated Di sorders such as

Hal | uci nogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
I ntoxi cation (292.89), Hallucinogen Persisting Perception Disorder

(Fl ashbacksh §292. 89), Hallucinogen Intoxication Delirium

Hal | uci nog&RAWEH8Y Psychotic Disorder, Hall uci nogen- IRCIRREHNSEINHOJ

Di sorder, Hallucinogen-Induced Anxiety D sorder and Hall uci nogen-Rel at ed

Di sorder Rbthiiwertigns cAsyead hareif, §y3Bmio pdministraliehinciRdpa el ams paesieie such as

| nhal ant 4.6 Lant_ A 0 N t..
| ntox cat PERRRo GRS efn? Hor ofd el S phaftceub l Bodfiivions
Per si st i ngf ORFeedep@r ahtagdniAinclude powderE Tymirt, ils, Ribdas, dad cagstaleabawili | nduced

Mood Di sorder,_ Inhal ant-1nduced Anxiety Disorder and 10 Inhal ant-Rel at ed
Di sor der Rbiiquidhesyiips e suspensions.cand( emylsions.  ihesst Gomporidpay 8RY Miwoinglife  such

N cot | mo- RRr TR DR Sy “sghtendeg AhicRin i chinSES Syt O ol o o
Di sor der s peatflaceusicAlly @teptatiie adaivides.c Borf gichtd) Qmiridufacibn| thbcapdud@bofally , Opi oi d

| nt oxi cation (292.89), %qi)oi d Wthdrawal ((292.0), Opioid Intoxication
Del i ri um DEOSEBilRNenAR 68y OPEIFENEE iR aqyesby Hdgction solakionsi Which MaY 9ni9Bo AN

Di sorder, i.oi d- [.nd £ QN i QId- i sor der
and Opi oi 3%’%?%?0 e%égg%%i{%ﬁm’% létll’qu\’nS gféerg’sf)ne“(?ﬂl etg‘ %%S%Fo‘é%ts §b§§ﬁ‘89¢l i di ne
(or Phencydditivhsremiiosh) eniftbidenl sddhseltedss such as Phencyclidine Dependence

(304.60), Phencyclidine Abuse (305.90), Phencyclidine Intoxication (292.89),
PhencyH i di ne | nt oxincaeqtesr erabedimgnh t, PERsoRY rAPHION RETRitSd thos glagsstic

Di sorder, Ldine- ' ] i.di ne- ced

ani ety ' SaRATOE YR lhE e G e B pPURE B R RR S uoalUTES: 1 e
(292.9),; Ohalfiatevtical df¢pnotli®@- of arcompound by tthee pies¢rtindenios ansle povidech as
Sedati ve, Hypnotic, or Anxiolytic, Dependence (304.10), Sedative, Hypnotic,
or Anxi ol phisiolagicale fungienaloyr Diglagicel pwsessmgptnpt pcpatight ompsqvidleygipease or

| nt oxi cat | 89) [ PRQL Lo QT ' £ C .\ L. (292.0),
25 Sedat i g‘?"“ﬁéiﬁd& ?él%%?n c?ﬁgiatns%éo ?/'F?/c 919%1{: %c%vgaqlﬁgﬁé%léﬂ){%ah f}}re: E,gg%w\%,

Hypnot i, selntigrdphy, pbsitrerceni¥stioal teméyraphe! (PET)) Rombewaitdd/omoghiphn ¢CT); and Or

Anxi ol ytic-Persisting, Dementia, Sedative-, notic-, or Anxiolytic-

Per si st i n§inalenBRAto: enissiondesmputerizat i tomography, (SREGD.  For sughiapplqatiens nduced

Psychotic [ , Ve, [.C- r i Yt G- | Maod

Di sorder, r@é‘%g{t%&féﬁ&%ﬁ(ﬁa&d— ?ﬂ_%}reﬂ%%ﬁ e(')]fsy?sl lg-ﬁ?'ﬁ c%ﬁéiu i lﬁgﬁgﬁ)éor ger
(SPECT), and "], technetium (Tc) including **Tc (PET), phosphorus (P) including *'P
and *?P, chromium (Cr) including *'Cr, carbon (C) including "'C, fluorine (F) including

20 '®F, thallium (T1) including 20Ty and like emitters of positron and ionizing radiation.
Non-radioactive pharmaceuticals are employed in magnetic resonance imaging (MRI),
fluoroscopy, and ultrasound. For such applications, isotopes are incorporated of such
elements as gadolinium (Gd) including 3Gd, iron (Fe), barium (Ba), manganese (Mn),
and thallium (TI). Such entities are also useful for identifying the presence of particular

25 target sites in a mixture and for labeling molecules in a mixture.

The following examples are provided for purposes of illustration and not

for purposes of limitation.

EX LES
30 The CRF receptor antagonists of this invention may be prepared by the

methods disclosed in the Examples. Example 25 presents 2 method for determining the
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30 Sedative-, Hypnotic-, or Anxiolytic-Induced Sexual Dysfunction,
Sedative-, Hypnotic-, or Anxiolytic-Induced Sl eep D sorder and Sedative-,
Hypnotic-, or Anxiolytic-Related Disorder Not O herw se Specified (292.9);
Pol ysubst ance- Rel at ed Di sorder such as 31 WO 2006104%%@#%905/ 037576
Pol ysubst WR&M6AHSHdence (304.80); and Other (or Unkn TP Rt e- Rel at ed
Di sorders such as Anabolic Steroids, Nitrate Inhalants and N trous Oxi de:

Sl eep di sBrERIPLOINGIRE atfinity, d Examples2Q.disclones an assay for serening sprapednds 9k such

as Primar y.d D59 Egﬁfy Mated G ja (307.44), Narcol epsy
(347), 5 érlea?ﬁahgqr e a?tfe% %Ieeepéﬁglra}séoéjé@gs& g@% 59), Circadi an Rhyt hm Sl eep
Di sorder (307.45) and Dyssommia Not Otherw se Specified (307.47); primary

sl eep di szigers such as Parasomi as such as N ghtmare Disorder (307.47),
Sl eep Ter ASRIEMa er (307.46), Sleepwal king Di sorder (307.46) and

Parasomi a Not O heAééEﬁ%%ﬁpicfe{cﬁgﬁkSOI 47); Sleep Disorders Related to
Anot her Mental Disorder’ such as Insomia Related to Another 10 Mental

Di sordér (307.42) ahdWyhetonitnid a Rel ated to Anot her Mental Disorder
(307-44); Sleep Disorder Due to a General Medical Condition; and

Subst ance- | nduced slP%Hleam@w&oeMc | udi ng the subtypes Insomia Type,

Hypersomi a Type, j gneaNd M xed Type: Eating disorders such as
Anor exi a Nervosa (g?)gﬁlis[; IYII%P%I@IH% t he subtypes 15 Restricting Type and

Bi nge- Eat i ng/ Pur gi nDEADpdiethBlazoditabdytaosa (307. 51) including the subtypes

Purgi ng Type and Noppurgi ng. Type; esity: Compul sive Eating D sorder: and
Eating Di sorder Notlggf P‘mﬁ%@ﬁ%’@%"@@%or 50): Autistic Disorder

(299. , AttentionpRein &t fiid tivity Disorder including the subtypes
Atten?llqpon- Deficit /Hyper'actlll\(/) t Wﬁ?egor der Conbi ned Type 20 (314.01),
Att-enti on-Deficit /DByieDMAINN-¢inRBilybceemidedadehylrsaettl y | nattentive Type

(314.00), Attention-Deficit /Hyperactivity Disorder Hyperactive-Inpulse Type
(314.01) and Att e%@uléé‘*’w}hpgyméracti vity Disorder Not Otherw se

Such as Conduct D sorHep e e Gubt ypes chi | dhood- onset type.
(321.81), Adol escendMBBMA: N;Nalifh8hlf@Rjamide c%ngmethyl acetal yP
15 EAA: Ethy! acetoacetate
HOBT: 1-Hydroxybenzotriazole
LC/MS: liquid chromatography-mass spectroscopy
MDA: Malondialdehyde bis-dimethylacetal
MsCl: Methanesulfony! chloride
20 NaBH(OAc);: Sodium Triacetoxyborohydride
Pd-C: Palladium (10 %) on Carbon
TEA.: Triethylamine
TFA: Trifluoroacetic acid
THF: Tetrahydrofuran
23 TosMIC: Tosylmethyl isocyanide
TsCl: p-tolunesulfonyl chloride

TsOH: p-Toluenesulfonic acid
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|
25 and Unspecified Onset (312.89), Oppositional Defiant Disorder (313.81)
and Disruptive Behaviour Disorder Not O herw se Specified; and Tic
Di sorders such as Tourette's Disorder (307.23): Personality Disorders
i ncluding the subtypes Paranoid Personality Disorder (301. 0) Schi zoi d
Per sonal i t“y Di sorder (301.20), Schizotypal Personality D sor
(301, 22), WAhoPeM?58| pPersonality Disorder (301.7), Borﬂ@T’P?W@’?’éWéonal ity
Di sorder (301,83), Histrionic Personality Disorder (301.50), Narcissistic
Per sonal i Prgp.DRIC-MF (301, 81). Avoi dant Personal ity Disorder (301 82),

De dent P | Di 32 WO 044958 2005 7576
(3(|[))(1ar]6)en Cbggzgp\a}elc&%ﬁb ?@%ﬁer@%’ﬁﬁ? t qh éﬁ?od'erfgr As)amg ﬁ‘étfog'onal ity
Di sorder dectotdaei aGecopetnd heThetrdOtin®gan E@mm@]@@mb PRGNSt

including the treatment of cognition inpairment in other diseases such as
schi zophr etecagspiiypol ar di sorder, depression, other psychiatric 5 disorders

and ps hot| c condi S .ass ive inpairnent, e.g.

Al zhel ‘s di sea@@%“@@%ﬁ%ﬂﬁgﬁﬁﬁgém udi ng Sexual Desire

Di sor_ders such as "Mﬁ,@%hdd&zts S ULl S 10 e% Dheiritile (90#atdrllo 1@0dg%Sexual
Aversion Disorder (302. sexual arousal disorders such as Fenal e Sexual
Ar ousal D'lcstmilélein@Bmﬁn,mainamg\ﬂlﬂéﬁmmmﬂefowsunder 10 (302.72); orgasnic
di sorders such as Femal e Orgasm ¢ Disorder (302.73), Male Orgasm ¢ Disorder
(302.74) and Premature Ej acul ation (302.75); sexual pai n di sorder such as
Dyspar eunjgal{Q :1 S MR ﬁd Q& ,: HRysdmst | on Not

O herw se peci 1 ed parap Ias suc I |t|on|sm(302 4),

Fet i shl sm (302. 81) ,Platfc tlrE’u li0§m= TiB0Sq d%d@pmtqamnmlgoanzw detestoral

I\/asoc 302 84), Transvestic Fetishism

(302. n@é@&ﬁ‘r?“?ﬁf‘é@ %5655 ‘i‘ﬂ“cﬁ%&%‘ PPY Not  Qtherwi se Specified (302.9);
gender l dentity di SQEfA:PHeHGHerRE S%ﬁMAXﬂ@nhlnhMmQ H050RIM;i N Children
(302.6) and CGender ldentity Disorder in Adol escents or Adul't s (302.85); and

Sexual Di sorder NotMchileqhases A=Sptee,i k028 TEO2Bs)cetonitriley P.025% TFdvi ous f or ns
and sub-forns of ”ﬁowra ﬂfmf/mant' oned herein

Gradient: 5% B/95% A to 95% B/5% A over 13 min, then hold 2.5 min;

15  Analytical Method 2 -- Supercritical Fluid Chromatography (SFC
Platform: Berger FCM1200 SFC pump, Agilent Diode Array Detector,
Agilent Model 220 Microplate autosampler, Agilent Model 1946 MSD (APCI interface);
Column: Berger Pyridine 60A, 4 micron, 3x 150 mm;
Solvents: SFC Grade CO3, Optima-grade methanol with 1.5% water and
20 0.025% ethanesulfonic acid,;
Flow rate: 4.0 mL/min, 120 Bar backpressure;
Gradient: 5-55% methanol/CQO; in 2.4 min.

Analytical Method 3 -- Analytical HPLC-MS (I.C-MS}

Platform: HP 1100 series: equipped with an auto-sampler, a UV detector
25 (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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20 are contenpl ated as part of the present invention. "Treatnent" includes
prophyl axis, where this is appropriate for the relevant condition(s). In
anot her enbodi nent of the invention, pharmaceutical conpositions containing
one or nmore CRF receptor antagonists are disclosed. For the purposes of 25
adni ni st r 3Y¢ NGOV conpounds of the present inventionPREPSHESPEFHuUI at ed as
phar maceuti cal conpositions. Pharmaceutical conpositions of the present

i nvention include Gradiear fige Bubr £&f nyn, elichdOtto 9@ %aBwouert46ahind4 THRF-mirecept or

ant agoni st _qf the present invention (i.e., a conpound of structure (1)) and
a phar mact} B cal | y acceptable carrier or diluent. Thus, the CRF receptor
antagoni st is present in the conposition in an anount 30 which is effective
to treat a particular disorder. In one enbodi nent of the invention, the

phar rraceumina@caimlti dumlytital tHRE (hMSIEGtMBhvent i on may i ncl ude a CRF
receptor antagoni st n nt fromo0.1 er dosag epend| ng
upon the route of %IB“'W ﬁéﬂg‘?ﬂi Mdﬂ‘%?ﬁ” FHRICEt 3 gltvldon

anot hers egpggy, F@ﬁﬁnﬂd%d%ﬁ%ﬂ@ %%n%@ﬁét@é!}r"(ﬂgl)to 60 my. In other

enbodi rrents t he dosage mm for exa nmg, 10 ng, 15 ng or 20 nm.
Appropri ate concent@dhmthmnﬂomhxsﬂ;gagyma:nRBé(lf @a0inry; det er mi ned by one
skilled in the art Ph% utically acceptable carrier and/or diluents
are famliar to tho@@w”’é% fQ‘BgF“i“H the an. For conpositions fornulated as

l'iquid solutions, aﬁmggbloeog@q-phqﬁmte@nd/ or diluents include saline and
sterile water, and may optionally include antioxidants, buffers,

bacteriostats and ofdiemnt Bordihi% THAiin acewmitrilthe conpositions can al so be

i 1 Bh to a Crr GRERGUB R aFD 8 dien o S8 Bed IARNRET BS WA2L ¢ ace

acttve ageith ShenW098IB fom 829 td 4105 ifgnts.  One skill ed in this art may further
fornul ate the CRF receptor antagonist in an appropriate manner, and in

accordance with accepted practices, such as those disclosed in Rem ngton's
Phar maceuti cal Sci ences, Gennaro, M Publ i shing Co., Easton, PA 1990.
I n addi tion, prodrugs are also inc hin the context of this

i nvent i oN.gyNTHESIS OF REAGENT [5-(7-CHLORO-2,5-DIMETHYL-PYRAZOLO[ 1 ,5-A]PYRIMIDIN-3-YL)-

4-METHYL-PYRIDIN-2-YL]-DIMETHYL-AMINE

e

H,CO
NaBH,CN
AcCN
1c
ACZO
= /
TosMIC aH, THF
__tBUOK EtOAC 4 \ H,NNH, HBr
l = —

1g ' 1h
15 - /N\
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15 Prodrugs are any covalently bonded carriers that rel ease a conpound of
structure (I) in vivo when such prodrug is admnistered to a patient.
Prodrugs are generally prepared by nodifying functional groups in a way
such that the nodification is cleaved, either by routine manipulation or in
vivo, . yi el¥PAYOHE®ar ent conpound. Wth regard to st ePEBIUSANENEIST6 he
corrpounds of structure (I) may have 20 chiral centers and nay occur as
racenat es St ami ¢ mi xtures and as individual enantioners or diastereoners.
Al'l such isoneric f

I ncl udi ng m xtures ?ﬁg&égtp%dlg 'ﬁgﬁ_q oﬁ;ﬁé@ﬁﬁ?ﬁﬁ%]ﬁ%ﬂﬁﬂ éi) F“H&H&&drrrs of
the conpddntag.abluion BIOUNE) inkretnigilexi B} amswated (200 mﬂhsyasvdddmrap\ense ncl uded

in the present _invention, ddi.ti on, sone of the. co ds_of structure
(1) may alPSHicrsidipemly) gt @ L Eszaﬁd% e Eyuliant splutipn was %H‘&Qg? Qewewn d such

sol vates afes Ghindehon AEIHITHe Weldik s axiBEORR Qlial RGHTBYRIO Qg |1

anot her odi nent present invention provides a ffor treating a
vari ety ofcxtﬂacmmlrﬁiﬂh Ehcn{ncs (326G ed). | Thel cotibigedextiact wae wagted ohitta i Ni a. and
neur ol ogi ¢al__di sorders or il|nesses. Such nethods inc¢lud adm ni ster| ng of a
compound Oﬁ) nd-Rrine, drispver NosSiei 9 evaporptaimygruo g give 2-gi Ao an

anount suf ﬁFHdl r cl ude
system c erﬁ m-ni‘st r%%ﬁtgrf%g‘%leg%hghnégie%??éa@%corrpos| ti on&égtr?i%?ﬁl ng?n

phar maceut3idab,|6H)e6.32 6 LNy 6a0ud HH)08.021(dCRA), M8 ¢Dh) are 13 @dHNi st 34 WO

2006/ 044958 PCT/ US2005/ 037576 of this invention. As used herein, systemc
adm ni stration includes oral and parenteral nethods of adm nistration. For
oral aggn mystygation, suitable pharmaceutical conpositions of CRF receptor
ant agoni s incl ude powders, granules, pills, tablets, and capsul es as well
as liquids, syrups, Asnixpeasf Cmpd lar@2 ey iNagCONSO ghlie DEM P od) andpaterray al so

I ncl ude 5 fI avorants servatives, suspe I ng, I ckeni_ng .a g enul si fyi ng
agent s, AP0k pas Hﬁ%&%ﬁ@emﬁecvam w%%w Pramadﬁj? Flode D0 it
adm ni str %t‘*cqfﬂ 0.5 he @%&H&ﬂ?n@h trdlen sxl%gé‘rﬁﬁﬂtwdsrk\ﬁﬁ@& 0P °C30r 5 InPr ?‘H@r ed in
aqueous injection solutions whrch nmay contain, in ditron to the
receptor acsubigo rwas te;tratmfdf\eltls hexants @xi66AniLs) ardabt esmbiseditdracawaks wasﬂled
addi ti YSe S “ﬁ?nr%p a/ne?l over §04 and es\lrja%(r)]ratslgtlu :Lrlltvla(c?&]os The crude resultant was purified
by chromatography on silica gel with 1:5 ethyl acetate/hexanes to give 5-bromo-2-
dimethylamino-4-methylpyridine as a tan solid (Cmpd 1b, 78% yield). "H NMR (CDCly):

2.30 (s, 3H), 3.04 (s, 6H), 6.38 (s, 1H), 8.14 (s, 1H); MS (CI) m/e 216 (MH").

Step 1C:
20 Into a suspension of magnesium (11.3 g) in THF (20 mL) was added a

quarter portion of a solution of Cmpd 1b (48.5 g) from Step 1B in THF (100 mL). The
reaction was initiated with 5 drops of 1,2-dibromoethane with slightly heating. After
initiation of the reaction 10 mL of THF was added. The rest of the solution of Cmpd 1b
was added dropwise to maintain a gentle reflux. After completion of addition the mixture
25 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 MgSQy, filtered and concentrated in vacuo. The resultant was purified
by chromatography on silica gel with 1:5 ethyl acetate/hexanes to afford 2-dimethylamino-

30 4-methyl-5-formylpyridine as a tan solid (Cmpd ¢, 77% yield). The analytic sample was
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10 I n anot her enbodi nent, the present invention permts the diagnostic
vi sual i zati on of specific sites within the body by the use of radi oactive or
non-radi oactive pharmaceutical agents Use of a conpound of the present

I nvention oy FFOVIde a physiological, functional, or_biol ogical assessnent
of a pati &R X¥Bvi de disease or pathol ogy det ect i oRCHNG2MYH B ent .
Radi oacti ve pharmaceuticals are enployed in 15 scintigraphy, positron

eni ssi on owsiet by bryseHETqn frampsthedhéxanes. t' BhNNRPRCLIER)S7 @n3H), Sitdgke phot on

Fad of so FAnR AT 1S BRER Y ¢ JHomtSicchane BERAR: ne™( 1) T hot udi ng 1231
(PET), 1251 (SPECT), and 1311, technetium (Tc) including 99Tc (PET),

phosphorus (P) including 31P and 32P, chromum (Cr) including 5 Cr, carbon
(O incluliepdPil1C, fluorine (F) including 20 IsF, thallium (Tl) including

201Tl, and li ke em.tters of pos Qni arion

Non-r adi oact i ve pha{-PFﬁ’rs?t:sé‘r‘fll?"I“E‘éﬂ"é’lr ﬁ‘@}%ﬂl}d%%)e‘a Wﬁg&;ﬁ‘g‘b SBeQO‘FPMéﬁeq nmagi ng
(M), 5 fhiy %BEQQEPDAuo@GﬂT&MCQWBWmIEME@U%h_ ARk bW DRion WHREARRS are

i ncor por at ed ?f such el enments as gadolinium (Gd) including 153CGd, iron

(Fe), bar atudd® (Bdpr 10ramydnfesea chmion obGmpd Hal (11 @nil PME (Ehuﬂ)mlaﬁdeb are
al so usef for identif t he res nc 5tar ites in a
m xture aﬁli? PVBF- | efﬁwéﬁ“ﬁg‘r'&:‘[ﬁ H‘I'Tﬁje )&Op?.’;%or%ﬂ%%f&mﬁ les are
provi ded fafhafdi" @ SRS). OfThis! Jnmﬁ&a&as%aea%%hux & 1 T dAASHS sﬁfvelllt' whd ation.

EXAMPLES 30 The CRF Teceptor antagonists of this invention may be prepared
by the netapodisddindglagitizged iin ethel Eemqawgmr EhampgamicoByer waewashed witht hod f or

det er mi.ni the 35 6! 044958 2005/ 03757 tor

a1 0y, By Shed RusreBRO. L USRS Trialu e en &' Be4 wih o0 cOMPBUNE of  (hi s

i nvent i onghat Std. aikﬂea{ymua@lwé ] i1 dhd Yas BW dblipons:

AcCN, IVEC‘I\“I' al(l:rgtggﬁn trile AcCN: Aﬁ%tgocrényt rolefléglyggﬁl Di am nobut yr?{): aci d
(Cmpd 1d, 9.5 g, 80%). H NMR (CDCls): 2.31(s, 3H), 3.08 (s, 6H), 3.54 (s, 2H), 6.36 (s,

1H), 7.99 (s, 1H); MS (CI) m/e 176 (MH")

Step 1E:
15 Into a suspension of Cmpd 1d (40 g, 0.23 mol) and NaH (2.5 eq.) in THF

(100 mL) was added about 5 mL of ethyl acetate, The mixture was stirred at RT until an
exothermic reaction started and hydrogen evolved vigorously. Ethyl acetate {50 mL) was
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

20 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 ml) and dried over MgSO,.
Concentration in vacuo gave the keto form 1—cyano-l4(6-dimethy}amino—4-methy1pyﬂdin-
3-ylacetone and the 3-hydroxy-but-2-enenitrile enol form (Cmpd 1e) as a brown solid (40

25 g, 80% yield). "H NMR (CDCl3): 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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over MgSQ, filtered and concentrated in vacuo to give 3-amino-4-(6-dimethylamino-4-
methylpyridin-3-yl)-5-methylpyrazole as a brownish oil (Cmpd 1f, 30g, 93% yield,) which
was crystallized from ether-hexanes. lH NMR (CDCl,): 2.07 (s, 3H), 2.14 (s, 3H), 3.10 (s,
6H), 4.10 (brs, 3H), 6.45 (s, 1H), 7.92 (s, 1H); MS (CI) m/e 232 (MH")

Step 1G:
A solution of Cmpd If (29.5 g) and ethyl acetoacetate (2.5 eq.) in dioxane

(100 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-hydrox ypyrazolo[1,5-a]pyrimidine was obtained
as a tan solid (Cmpd 1g, 23.5 g, 62% yield). The filtrate was concentrated in vacue 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
(CDCl3): 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 POCl; (2 eq.) in acetonitrile (50 mL)

was heated to reflux for 8 hr. The reaction was quenched with ice and basified with
Na;C0O;. The product was extracted with ethyl acetate (2x 200 mL). The extract was
dried over MgSQ,, filtrated through a silica gel pad and concentrated in vacuo to give [5-
{7-Chloro-2,5-dimethyl-pyrazoio[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 (CDCl): 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, 1H); MS (CI}
m/e 316 (MH")
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acetonitrile in 7 mn, maintaining 100 % acetonitrile for 3 mn. Analytical
Method 1 -- High Performance Liquid Chromatogrgphy (HPLC-MS) Platform HP
1100 series: equi pped with an auto-sanpler, an UV detector 10 (220 nM and
254 nM, a M detector (electrospray); Colum: Phenonmenex g%] i MAX-RP, 4
micron, 2¥WGWERHAISE\LDi | e phase: A=water, 0.025 % TFA; PELUY ?7f| | e,
0.025% TFA; Flowrate: 1.0 nmmn; Gadient: 5% B/ 95% A to 95% B/ 5% A over
13 min, then hold 2.5 mn; 15 Anwmod 2 -- Supercritical Fluid
Chr omat ogr aphy (SEC] Pl atform _Ber CML200 SFC pu Aqgi | ent Di ode Array
Detector, Agile "’bﬁ’&@‘fs %&ﬁf“&@%ﬁ?@%ﬁ‘b%ﬁ%ﬁ E% Mbdel 1946 MSD
(APClI interface); Colum: Berger Pyridine 60A, 4 mcron, 3x 150 mm

Sol vents: SFC Grade C02, Optina-grade nethgnol with 1.5% water and 20

0. 025% et hanesul foni ¢ acig ¥l owrate: 4.0 rnin, 120 Bar backpressure;

G adient: 5-55%nethanol /02 in 2.4 mn. tical Method 3 -- Analytical
HPLC-MS (LC-M5) Pl atfor Q0 SeLRs: equl wWth an auto-sanpler, a
UV detector 25 (220 nM P54 nM-—ahdsan tector (APCl); Col um:
Waters XTerra 3 x 250 nm ol vent RBuQlat er 0.025 % TFA Sol vent B:
acetonitrile with 0.025% TFA Flowate: 1.0 mn; 37 WO 20061044958

PCT/ US2005/ 037576 G adieai: 5% B for 1.55 m then 10 to 90 % B over 46
mn (47.55 min total) Analytical Method 4 -< Analytical |PLCMs (LC MB).
Platform HP/ Agilent 1100 series: equipped with an auto-sanpler, a W

&

5 Step2:
Into a suspension t-BuOK (47.3 g) in DME (150 mL) at -30 °C (dry

icc!a;etone bath) was added dropwise 2 solution of TosMIC (58.8 g) in DME (150 mL),
keeping the temperature of the mixture below -30 °C. The solution was stirred and
allowed to cool to -60 °C over 10 minutes before a solution of 24-

10 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

15 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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5 detector (220 nM and 254 nM, and an MS detector (APCl); Colum:
Phenononex Synergynmax RP 2.0 x 50 mm Flowate: 1.0 nLImn; Solvent A
0.05% TFA in water Solvent B: 0,05% TFA in acetonitrile 10 G adient: 5 %B
for 0.25 min, then from5%B to 90 % B fromO0.25 to 2.25 mn, then 90%B
from 2. 25WQ2006/095i n. EXAMPLE | SYNTHESI S OF REAGENT FCT/US2005/037576

[ 5- (7- CHLORO 2, 5- DI METHYL- PYRAZOL( 1, 5- A] PYRI M DAI - 3- YL) -

4- METHYL- PYRI DI N-2- YL] - DI METHYL- Aﬁzmwlp H2CO NaBH3CN Br BMF  AcCN H20

la Ib IC 2.AC20 H_ NaH. THE.TQsM C tBqu(EtOAcHZNNFZ le if H- |
POC13 EAA NMPTRE Isofg%mﬁmﬁz HLORG-4-MEBOXX B AR Irz%ﬁ*'b%‘é%’()"s1037576

ME'IHOXY—PHENYL)-ACETONTI'RILE

& 1':2C03 @f TosMIC '
t- BuOK
3b

2-chloro-4-hydroxybenzaldehyde (9.56 g) and KoCO; (25.3 g) were stirred
with DMF (30 mL) at RT for 30 min. Iodomethane (4.0 mL) was added, the reaction

Step 3A:

vessel was sealed, and the mixture was stirred at RT for 16 hr. 300 mL of 2:1
10 hexanes/ethyl acetate was added, after which the mixture was washed 3 times with water
and once with brine. The organic layer was ciried 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:
15 Formation of the acetonitrile Cmpd 3b followed the procedure of Step 2
employing t-BuOK and TosMIC in DME.
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Stev A To a m xture of 2-am no-4-picoline (33 g), NaBH3CN (57 g),

formal dehyde (37% aq. solution, 240 nL) in acetonitrile (I L) and water
(200 nL) was added dropwi se acetic acid (60 nL) at 0 Cin 2 hr. The
resultant solution was stirred at RT for 7 days and 5 then concentrated in
vacuo. ThWOreei@#s8was basified with solid NaOH to pH BOUVHERE0SYEIF P acted with
hexanes (3x 700 mlL). The conbi ned extract was washed with 1N ag. NaCH and
brine, dried over Na2SO4 and evapoEXAMPIIEM vacuo to give 2-di met hyl am no- 4-

Ensst h)é:_||)oyri gl ne as a col Orl@*‘}g“—f%%‘fﬁgﬁ%ﬁ}%ﬁﬁ ) %%N%CD_E%B% CI)2 26

Wle 137(M—|) 10 Steep 1B: pyREZSL1 S t,ﬂgmg@n(% g), Na2C3B (30 g) in
DCM (50 nmL) and water (400 nL) was treated dropwi se with a solution of
bromne (13 nm.) in DCM (50 nL) at O Cin 0.5 hr. The resultant |ight brown
suspension was stirred at 0 C for OHQ hr. The resultant g\ extracted wth
hexanes (2XBQQ nl,) and the co ract was washed R brine,

dried over NaZS apd evaporatio vacuo. The crude (es nt was purified
by chrorratog_ra bn SI|I%QE| wi th\l: 5/et hyl et at e/ 8 gi ve

1H); VB (CO Ve 21 (M) St ep IC 20 O4ed suspen5|on of mag
' porgion of a solutiog of Cgd 1b (48 5
rdaction was initialed wwth 5 drops of

g) fromStep Bin THE (100 nl).

1, 2-di bronpet hane w ‘lt“lleelight Fat\ Ng. Af t €F9CN ni ti atisn,, the reaction
10 mL of THE was r g Yhe s ) added
dropwi se to naintain a gentke re . After conpleti g k{ tion the

before DW (1.5 €eq.)

mxture 25 was stirred at RT for O.
fur® was stirred at RT ovg ght and

injected at 0 C. The resultant m
guenched with saturated aq. NH4ACL.
(2 x 500 nL) and the conbi ned extract Wwad4c washed with brine,
MySH4, filtered and concentrated in vglQuo. The resultant was pulified by
chromatﬁgraphy on silica gel with 1:5 ethyl acetate/hexanes to/afford
2-di met"hyl am no

Step 4A:
Sodium hydride (12.0 g of 60% suspension in oil) was added to a solution

of 4-methoxy-2-methylphenylacetonitrile (30 g) in anhydrous THF (300 mL) at RT under
nitrogen. About 2 mL of ethy] acetate was added and the mixture was heated gradually to
10 an internal temperature of 66 °C. After about 10 minutes a vigorous reaction ensued, and
heating was discontinued while additional ethyl acetate (75 mL) was added dropwise over
about 20 minutes to maintain reflux. Vigorous hydrogen evolution was observed. By the
end of the ethyl acetate addition, the reaction mixture began to cool, and the mixture was
stirred and allowed to cool over 3 hr, 150 mL water was added followed by 300 mL ether.
15 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 extracté 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
20  further punfication.
Alternate Step 4A:



30 4-nmethyl-5-fornyl pyridine as a tan solid (Cmpd Ic, 77%yield). The

anal ytic sanple was 39 WO 20061044958 PCT/ US20051037576 obtai ned by
crystal lization fromether/hexanes. 'H NVR (CDC13): 2.57 (s, 3H), 3.11 (s,
6289 @Hi)ﬁ 8.43 (s, 1H), 9.87 (s, 114); M5 ( CI}) me 165 (MH ). Step
Into WOWHMASBon of tBUOK (12.5 g) in DVE (70 ni)PEFUSHBSB7YEs added 5
dropvm se a solution of TosMC (15.6 g) in DME (70.nL.). The brown sol ution
was stirred at -5@ogivohydtide 3544 bD60% auspetsian iomilol 48mpd) was E(di:led ty) in DVE

70 niL dded . dropwise. T | t ' t 0CHf
0’5 e anbeaidsRaRdamhon-Lmeem tersmcle (S & T TR AR IR o et
for 1 hr ang i Re prehyesy mﬂ@%as ?dﬁ%@%ﬁ@fh@%n%% W& Hebiel %ﬂﬁdallﬂo% tkrnal

acetate-water. The organic | ayer was washed wth 10 brine,” dried over MpSO4
and filt eragetturoofTo. h°@| Riegaiog etitiged] and hbatizpwds discentamued uilrrmc@ateludryx up gave

TR e Bl e I L e

55 oo i i Bt S bt Ao i,

was addedwabetirredSfami2 bburetaﬁyt cmﬂt@t&OA'Ehaidrnont uMatans(S SG triele)r wak addeB%T unti |
an exoth mc ctio tarted and dro n evol ved VI orousl y. yl
et oo ( GowEd byferant e Ghkatin Shespon clithg ik soFosk VR S The
m xture V‘@ﬁiaﬁdxﬁéde\dn@&orBTH@foﬁ-Ihﬁ m@wesusl hyep@vas BxipiesfivEiGhI@LET (100
m.). The organic phase was separated and the 50 aqueous phase was washed

sever al0 twﬁasLNrtdrthet:mbmed éwtracts fnied Mg%ﬂanbhcasenmm inlvacuo taaffdid4aed Wit h
acetic acid, a e re X C ethyl acetate (5 x 800
m.) . Thea%"c?rﬁ‘j‘? éﬁ‘n ﬁz[‘}fﬁ% q‘;@gné %\?ﬂth&%‘r (50 n.) and dried over
MySO4. Concentration in vacuo gave the keto form

1-cyano-| - (6-di net hyl am no- 4-net hyl pyridin- 3-yl)acetone and the
3- hydr oxySteptB2- enenitrile enol form (Cnpd le) as a brown solid (40 25 g,

80%vyield). "HNW (CDClI3):. 1; ] l. d t f 24 ,
oact o ah (o At of cidsa & 45 afd pdtin g Suibiont Bulep Lrs
0.5x11), ¢absispéhdedinabidhite ethanol (225 mL) and water (25mL). The mixture was refluxed

15 for approximately 3 hr. The reaction mixture was allowed to cool, then the solvent was

evaporated. Ethyl acetate was added, and the mixture neutralized by addition of saturated

aq. NaHCO; (200 mL), and the mixture was extracted with ethyl acetate (4x 100 mL).

The combined organic layers were washed with brine (100 mL), dried over magnesium

sulfate, filtered and evaporated to give crude Cmpd 4b as a pale orange oil (45 g) which
20  was carried forward without further purification.

Alternate Step 4B:

" Compound 4a (183.8 g, 0.9 mol) was dissolved in EtOH (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

25 reaction. The reaction mixture was allowed to cool and concentrated in vacuo to remove
EtOH and partitioned between NaHCO; (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,

30 80 % pure), which was carried on without further purification,
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6.13 (s, 0.5xIH), 6.35 (s, 0.5xIH), 7.60 (s, 0.5xiH), 8.05 (s, 0.5x11); M
(Cl) W 218 40 WD 2006/ 044958 PCT/ US20051037576 SteniF: A m xture of Cnpd
le (30 g) and hydrazi ne hydrobrom de (62 g) in ethanol (150 ni,) and water
(20 m -) @3 ted toreflux for I hr. Ethanol was renoved in vacuo and

the resid fﬁ%t ed with water (50 nl). The aqueouPGIHHIWSRESTHasi fi ed
with 5 solid Na2CO83 and the resultant was extracted with ethyl acetate. The
extract wa¥pdkied over MySO4, filtered and concentrated in vacuo to give

32 no- 4 (6-d o o bR AN ANk b S TR R 700 8,20 @

br owni sh oi | t was cr I zed” ffrom

et her - hex anemolHnNWdicﬁ@E}lam :ﬂ,)07rt(e&mxaira wag refixédsat 1351)"(: f3r a6buf 30 h, 6H) ,
4.10 (brs, 3H), 6.45 (s, 1H), 7.92 (s, 1H); Ms (Cl) Wle 232 (MN 10 Step
10: A sol dusngvhigh tmeyrazolopyrimidyye 45 meecinitaled fepmsabitiontasaeviute sgliggThe i n

di oxan 0, S S cool ed,
and et ﬁser ‘%gtgw%nix)“y}@v%:aag %ggggaﬁg*ﬁ?récﬁi tlaEf &'aszﬁhé?ﬁ %“E]‘g%ﬁ‘g‘; R@@c‘}ﬁ}% #ml tration
and 2, 5-dirae d&mbrtacénfisthcn dried in vacuo to yield 22.5 g (0.079 mol, 42.7%) of Cmpd 4c as

di met hyI am ng t hyl pyridi n-3-yl)-7-hydroxypyrazol o[ 1,5-a]pyrimdine was
obt ai ned !Eog'é"haletsalﬁysolid (Cnpd 1g, 23.5 g, 62%yield). The filtrate was
concentr at ?tgm'af\f etygcand the residue was dissolved in water (50 nm.). This
aqueous p ase was extracted with ether (3x 300nL) to renobve starting

mat eri al and IWDUFIEtMyI at B adetAe(BA A MO0 mwwaddeamd@dolumdﬁtm«im 300 n)
af f ordi ng anot her (total yield 789% _of H NVR CDCIS% 2.10
(5, 3 042 0l in abesute Sihantly (06 109 and Brsia) eesicpaeid SO0TE) Bhoa (o

( 298 Cnpd Ig
(11 g) anz]mg& %l';]l:%)ed Mlsrﬁé@ée (}(?ﬁlztﬁl Fmﬁ%dﬁﬁrﬁftlm %aggﬁt%gﬁnﬁg&rge ux for
hr . The rp&eitpitatad\mm qmlemheﬂawmda dolie@. Tt dedciohirRiktue twas dYelRECERd Hide
product was extracted with ethyl acetate (2x 200 nL). The extract was 25

dried ovePresApitete, wasi filtered apd M@Fl'@dg‘ﬁ'“hcglplq“@d G P'i?ﬁ’d’“ﬂtﬁd”@oﬁhe'éﬁﬂ%f’éd in
vacua to gi N8l Keid 131 g (0.46 mol, 75%) of Cmpd dc as an off-white solid.

15  Stepd4D:
Phosphorous oxychloride (12 mL) was added to a suspension of 4¢ (12.1 g)

in anhydrous acetonitrile (60 mL) at RT. The mixture was heated at 80 °C for 30 h, at
which point the reaction mixture was a clear, deep-red solution. The reaction mixture was
poured onto 300 mL of ice/water, and the reaction flask was rinsed with 100 mL ethyl
20 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
25 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
30 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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(7-Chl oro-2, 5-di net hyl - pyrazol of

1,5-a]lpyrimdin-3-yl)-4-nethyl -pyridin-2-yl]-dinmethyl- amne as a yell ow sh
solid (Cmpd | h, 11.5 g, 99%vyield). "HNW (CDCI3): 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, 1H);

MS (O) MQRWeE4%H ) 41 WO 2006/ 044958 PCT/ uS2005/ 03PSVESIBSRRIBEE 2

>'5 S ep STPRILTAC L SR ing e om0 (ary

i ce/ acet ong gk i\e@%amomachddrngnm&ec@crﬁﬁd t¢f 1h@ MmiRfurel Qﬁévbﬁ WaSbrBught b N DMVE
(150 nL), keeping the tenperature of the mxture bel ow - 30 C. e solution

was stirrathuahd@-7 asmg)\hb@li 6’- M)@Iq )t olhe@@suBting/ eold E@spentsion was b&ﬁ'@t@ witlsol uti on

Reepi gt FEORE L0 P05 and Fhfeindd ol e it Bl andondints ?éEEY“. on
M Xt ur & Wogclth rgr\@%ﬁﬁopya%mh@maea&& Vhxy &9sta1hh@§b1mb@9cgl 9§ %Dﬁmn}

added. This m xture was heated to reflux ™ for 2hr. The solvent was

evapor at ewvhighdvasiwsed digscty éordkesneshsteR-t i oned bet ween et hyl acetate and water
with acetic acid (48 ”Lgﬁ?wgﬁd Thetha ueous |l ayer was extracted with one 15
addi tional portion jso ¥ Shis, gtho I’?’«?FF the conbined ethyl acetate |ayers

vere washed W th byd ne,z sidigdnien M@ Ak ey fl%hﬁ)roﬁy'rdzbﬁi[?sta -and

concentrated. The residue was purl fied by silica gel columm chrorrat ogr aphy,
el uti ng wipyhmidire (sletingdsymehiyl acetate to provide 2 (48.8 g). 42 WD

2006/ 0%4958 PCT/ USZ‘?IO 51023 g %:methywlh'l:bro-4-methoxyphenyl)-7-chlorOpyrazolo[1,5-
a]-pyrimidine (starting from 3b); and
\,k . dg 2,5-dimethyl-3-(4-ethoxyphenyl)-7-chloropyrazolo[1,5-a}-
pyrimidine (starting from 4-ethoxyphenylacetonitrile).

EXAMPLE 5
15 SYNTHESIS OF REAGENT 2-(3-BROMO0-2,5-DIMETHYL-PYRAZOLOL 1 ,5-A]PYRIMIDIN-7-
YLAMINO)-BUTYRIC ACID METHYL ESTER

POCI, |
BN
\ _Ias
—.
H2

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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SYNTHESI S OF REAGENTS 2- CHLORO4- NMIHOXY- BENZAI DEHYDE AND ( 2- CHLORO- 4-
METHOXY- PHENYL) - ACETONI TRR. E H H K2CO3 TosM C Mt t-BuOK H 3a 3b Step 3A
wa. 2-chl oro-4-hydroxybenzal dehyde (9.56 g) and K2C03 (25.3 g) were stirred
with DVF (30 nL% at RT for 30 min. |odonethane (4.0 rrLé was added, the
reaction #0498 seal ed, and the mixture was stirr BEUVESHPOXES 16 hr.
300 nL of 2:1 10 hexanes/ethyl acetate was added, after which the m xture
was was hegregipitated; svhicht waswedllected dydiloation, WheHiller cake. wabheasbedywithetlieayeer was

dried over sodi_u | f filtered then evaporated to a volunme of about 50
mL. The pPRYd5ia i&wﬁ‘ﬁ)?soarw%&wgg filtered and washed with hexanes to
provide Cnpd 3a as a tan solid (6.0 g). Step 313: 15 Formation of the

acetonitrile Cnhpd 311 foll owed the procedure of Step 2 enploying t-BulK and
TosM C i nSRNBRB: 43 WD 20061044958 PCTI US20051037576 EXAMPLE 4 SYNTHESI S OF

5 A PYR A DINE T2 AHDEISON @7 FAUGD B IeEREE, Oy mi] pay ot
5 triethylamine (8.50 mL) and phosphorous oxychloride (7.4 mL). The reaction was heated
under nitrogen at 100°C for 2 hr. The reaction mixture was cooled in an ice bath then
treated successively with water and aq. sodium bicarbonate solution (final pH 8).
Dichloromethane was added and the mixture was washed three times with water. The
combined organic layers were dried over magnesium sulfate, filtered, and concentrated to
10 a dark brown oil. The crude resultant was purified by silica gel chromatography using
30% ethyl acetate in hexanes as eluant, providing 5b (3.8g, 70%) as a white solid.
LC/MS: 182.0 (MH")

Step 5C;
Bromine (0.51 mL) was added to a solution of 5b (1.5 g) in I1:l

.15 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.

e 20 To compound 5¢ (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. Ethy! 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

25 evaporated to give a crude yellow solid. Purification by silica gel chromatography using
30% ethyl acetate/hexanes as eluant provided 8d (800 mg, 28%) as an off white solid.
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EAA / PQOC13 di oxane MeCN 4c 4d 5 Step 4A: Sodium hydride (12.0 g of 60%
suspension in oil) was added to a solution of

4- et hoxy- 2- net hyl phenyl acetonitrile (30 g) in anhydrous THE (300 nL) at RT
under nitrogﬁ?. About 2 nlL of ethyl acetate was added and the m xture was

heat ed gr YRAHP4PE 10 an internal tenperature of 66 * ECTASHEOHEWUt 10
m nutes a vigorous reaction ensued__an ating was discontinued while
additional ethyl acetate (75 nL) dropwi se over about 20 m nutes

to maintain reflux. Vi@gomaEss BYRESSA NUYbROLRAcKBInBRger ved. By the end of
the ethyl acetate addition, the reaction m xture began to cool, and the

m xture was stirred and allowed to cool over 3 hr. 150 nL water was added

foll onwed by 300 nL ether. The ) | ayer shed with two
addi tional portions of et . T [ tracts re discarded. The
aqueous | ayer was acidifyéd wth 20NsdH concentr at ydrochloric acid (pH

-5), then the mxture was extractedH@ th three ti ons of ethyl acetate.
The conbined ethyl acetate extractMeQiere dried ové? sodi um sul fate,
filtered and evaporated to give crude ketonitrile 4a as a slightly anber
oil (39 g) which was carried forward without 20 further purification.

Al ternat esighep 4A: 44 WO 20061044958 PCT/ US2005/ 037576  Sodi um hydri de
(35.44 g of 60% suspension in oil, 1.48 nol) was added to a sol ution of

4- et hoxy- 2- met hyl hydronide (39 ¢ of ¢ 5% a9, splutend vaprplldeditp agnspgasious THP

2 L) at Ef QAc (.3 .and.the m xt t dual ly t
b i ht or nd] SR nTreiBl 4 RS TBohEd & K ARBRRAR Tas” °
di scont i nyasladderagd teehixtulywhs leaf¥d it 61°C fue 15 @at TROmi@IE hWas eeslgd sidahy . Et OAC
(374 m., total 4.14 rml%! was added dropwi se to nmaintain reflux. Vigorous

hydrogen selutnis ¢vaporared. thens 200, mbi cthapoliras addedde therresidies Theisplidwas Bkered hour s
after ﬁ)onglff%% ri%c@%ﬁth%'rﬁig{ﬁanc\n{?th&r tht(: Eﬁ%tcmwgs é’\\r%;syorgt(gg ?oda volume of 75 mL.

The resulting precipitate was collected by filtration, rinsed with ethanrol, then dried under
vacuum to provide acetamide oxime 6a (19.5 g) as a white solid.

'Also prepared by this method were:

6b:  propionamide oxime and

I5 6¢c:  butyramide oxime.

EXAMPLE 7
SYNTHESIS OF REAGENT 2,2,2-TRIFLUORO-N-HYDROXY -ACETAMIDINE

H
. Fa Fg

7
Step 7

20 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 triﬂuoroacctdnitdle gas
(16.7 g) was bubbled into the solution over 30 min. The reaction mixture was allowed to

25 warm to RT then was evaporated to a volume of 100 mL and filtered to remove solids.
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foll owed by hexane (750 mL) with vigorous stirring and the aqueous |ayer was
separated and acidified with conc. HCl to pH -2. The aqueous | ayer was
extracted with EtOAc (3 x 10 400 nL) and the conbined extracts dried (MySOH4)
and concentrated in vacua to afford 4a as an anber colored oil (183.8 g,

0. 90 nol , YUB2M6048580, purity). Step 4B: A mixture of cr BE&US2008875B g) and
hydrazi ne_ponohydrobrom de (23.1 g) was suspended in absol ute ethanol (225
nL) and wabef!tEbnwps evappiatedite prpvade merude Maxy slid A8 oA BYHPORI Wit wpy 3 hr .

The reactj X lJ |, then.. I t or at ed.
Ernyl acel SPe bl By MR- ey R RulrR oiBion AERHEE AR NER it FRORETR
saturated ag. NaHCO3 (200 nL), and the m xture was extracted with ethyl

acetate (4x 100 nL). The conbined_organic | ayers were washed with brine
(100 L), dried over nagnesium su@&é@iltered and evaporated to give

 thout Turf RES plﬁP?ﬂﬁﬁgﬁ%@?%%ﬁ‘%@@ﬁ%ﬁ%ﬁ AR aEs G 0. o

nol ) was dissolv E in Et (1,09 ¥ and water m.) and hydrazine
hydr obrom de (11 39 aN"0W29 nol i xt tie was r]ef | uxed (90 C

bat h t enper at ur orT, at [|whiTh DBHe LCO/|MS 1 d conplete
25 reaction. acpingn m Snokbil-ane cool ggnd cqncernitrated in
vacua to re t CHpaRGafk ned betwe (95 " aq.) and

Et OAc (400 . aqueous-rgayer was se ed and extracted further with
Et OAc (3 x 400 nL) and thePhco%‘i ned orgami c l"'ayers were was'#ed with brine
(400 ms), dried (MySO4) and ®oncentrated i #Pvacua to gi ve ttie crude

am nopyrazol e 4b as an anber colored oil (168.8, 30 80 % pure), which was
carried on without further purification. 45 WD 20061044958 PCT/ US20051037576
Step 4C. BiepBA:acet oacetate (EAA) (28.4 nl) was added to a solution of 4b
(40.2 g, 0.18 nol) _in dry dioxane The m xture was refluxed at 115

180 m).
C for about 20 h, @Qﬁ?ﬂh@‘miﬂmﬁﬂé’ﬂﬂ?ﬂé@&%wﬁsﬁ#%ﬁ kea selupprof piyht ed from
sol ution Qﬁ,ﬁtﬂ‘ffﬂb&ﬁu@%é fb4.4T£563n toluene (75 mL). p-Toluenesulfonic acid hydrate (630

mg) was added, and the mixture was heated to reflux with removal of water via Dean-
10  Stark trap. After 2 hr, the mixture was cooled, ethyl acetate (100 mL) was added, and the
solution was washed with aq. sodium bicarbonate followed by brine. The organic layer
was dried over sodium sulfate, filiered and evaporated to a yellow oil. The oil was
subjected to vacuum distillation (collection at 102-110 °C, ca. 5 mm Hg), providing 17.5 g

of Cmpd 8a as a coloriess oil.

15 Step 8B:
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.

20 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 8¢ (410 mg) as a gum.
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5 reaction m xture was cooled and the precipitate was filtered and washed
with cold ether. The precipitate was then dried in vacuo to yield 22.5 g
(0.079 not, 42.7% of Cnpd 4c as an off-white solid. Alternative Step 4C
Et hyl acetoacetate (EAA) (200 nL) was added to a solution of the crude 4b
10 (180 gWOROBD4A58) in absol ute ethanol (500 nl) and RfHESZANS/03EEe i ¢ aci d
(500 m.). The mxture was heated to reflux for 2 h, during which tine

pyrazol opyrinmi dine 4c precipitat cEXAMBRED| uti on as a white solid. The

reaction m xture cool nd t recipitat filtered and washed
with cold ether. %‘é?ﬁ&?ﬁ%ﬂﬂg %Wd?‘?‘&d‘%%%%&éﬁ% yield 131 g
(0.46 nmot, 75% ofgCrpd 4e~as~3n off-y¢hite solid. 15 SU 4l Phosphorous
oxychl oride (12 was a S i odkof 4c (12.1
acetonitrile (6Qrioat R¥ The ni xffure“was Hé&H§ at 8

whi ch point thelfeacti on mmdosr e

) i n anhydrous
r 30 h, at

cl ear, mep-red spol ution. The
reacti on m xtuge was poured onto |300 of icelwater, he reaction
flask was rinsed with 100 nL et hyl 20°8 2
and neutralized with sat. aq. sodi umga ht e. The redgpi xture becane
yel | ow upon neutralization. The |ayers separated and the aqueous | ayer
was extracted wth ethyl acetate (4x 100 mL). The conbi ned organic |ayers
were washed with brine (100 nlL), dried over magnesium sulfate, filtered, and
concentragedgho give a clear brown oil. The crude product was
chr omat og on silica 25 gel using 2:1 hexanes/ethyl acetate, giving
Cnpd 4@ (12.1 g , BEylasire @.Bamb)eeOWdadd 10 aVBdlGhors @F i Méth@d rupep
standing. Alternate Step 4D To a suspension of pyrazol opyrimnmdine 4c (235.1
g, 0.83 npimfenpgic $2A% a} isuncthaneb(1§mk) | The reaction usswwsaadeﬁamg pelianu s

oxychl ori I t), atmlt 0,.m e heat to 80 C and
stiyrred fg’r& %ﬁﬁd ;&lﬁésalql%ﬁgg E"E’) CT(;%I SDA%&@F% c%@?éré&%é'daf\{@%eaﬁfé "? owg)S
appr oxi nagigbiviatd pﬁda%nvsﬂida(r)ggl, elufifig GMth3S] MR EnOREET acbBitetoaRbal4I04 2. Bgded Wi th

46 WD 2006/ 044958 PCT/ US20051037576
as a yellow oil.
10 Step 9B:

A mixture of 9a (2.3 g), 20% palladium hydroxide on charcoal (530 mg),

and ethanol (10 mL) was stirred at RT under a hydrogen atmosphere (1 atm, balloon) for

17 hr. The reaction mixture was sparged with nitrogen then filtered and evaporated. The
residue was dissolved in DCM, dried over sodium sulfate, filtered and evaporated to

15 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)-NCRVALINE METHYL ESTER HYDRLCHLORIDE

HCl
H MeOH
reflux
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stirring to nake the total volume up to | L. Ensuring the tenperature was
al ways below 5 C using an ice bath and adding nore ice chips to the

m xture, the pH was brought to around 6-7 using NaOH (2 M aqg.). The
resulting cold suspension was extracted with EtQAc (3 it 500 rnL) and the
conbi ned SYQHMB4PByers dried (MySH4) and concent r at ed PERUS2008B3T676t 0 gi ve
chl oropyr%m’ i.ne 4d as a red waxy crystalline solid (258.3 g, 93 %purity),
whi ch was =directly for the next step. Also prepared by this nethod
vere: 4e 2,5 di et Nk chiorife 6 (i) Wk BRRBYS hiethafi (0 ARY VAR Qg imart] -
pyrimdine (starting from2); "10 4

2, 5- di et imglbath ((&)-abivaline @-0e) wasadolbe ty the -rfsticdnbbsadigiona and the Imi%ture was
al-pyrimdine, (startjn

2, 5-di met AfAtedo -te&fﬁbi’%%gﬁ%ﬁ@@ gﬂﬁ%cfngwwaamrﬁfiwrm%ss|;sWi the Beidue
L LRI 0 R el RO AR

MVETHYL ES#ERghhsRGehite dalidN | ~ EAA Sa 5b Br2 AcCN 5¢cr \ ~ SCAdr Step
5A: 20 A solution of 3-am no-5-nethyl pyrazole (20.0 g), ethyl acetoacetate
(32,0 g), acetic acid (6 nL), and di oxane (150 nL) was refluxed for 16hr. A
white solid 47 WO 20061044958 PCT%WS?G preci pitated, which was
collected by filtration, The filter € s washed with ether to

SYNTHESIS OF [1-(3-CYCLOPROPY1.-[1,2,4)OXADIAZOL-5-YL)-PROPYL]-[3-(4-METHOXY-2-

METHYL-PHENYL)-2,5-DIMETHYL-PYRAZOLO[1,5-A]PYRIMIDIN-7-YL]-AMINE

2

10

Step 11A:
(RS)-Methyl-2-aminobutyrate hydrochloride salt (0.81 g) was added to a
solution of Cmpd 44 (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
15 for 35 min. The solvent was evaporated, then the crude residue was purified by silica gel
chromatography using 2:1 hexanes/ethy] 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

20 suspension of N-Hydroxycyclopropanecarboxamidine (20 mg) in anhydrous THF (1 mL).
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provide 5a (29.0 g, 86 %9 as a white solid. Step 513: To a suspension of 5a
(5.0 g) in 1,4-dioxane (30 nL) was added 5 triethylamne (8.50 nL) and
phosphor ous oxychloride (7.4 nL). The reaction was heated wunder nitrogen at
100C for 2 hr. The reaction m xture was cooled in an ice bhath then treated
successi vBIO200/4#958at er and ag. sodi um bi car bonat e sol BVERRYPRP pH 8).
Di chl oronet hane was added and the m xture was washed three tinmes with water.
The conmbiThe@ixnrgamascstimggl et RTnker 45 dminemcm selutiey RE 418 A0SR it hydions er ed,
and concey r - t-ant urifi ed by
silica gel i%ﬁpgqnﬁ%)oﬁ%a%ﬁﬁgéégﬁ% t}?apegcg? g?@ f{;rﬁﬁﬁllex@’%es\ﬁg% g’f“ﬁant
provi di ngcédled ahd@oncenfrated, aﬁerahwfvsidecsv@& .d—.ﬁcdlbglsi‘}ﬁa g&l&&r@n:ﬁb@rﬂﬂhy&@ﬁg 5C
Brom ne (0.51 nL) was addedtoasolutlon of 59g) in 1 15
net hanol / ﬁdt"@f‘afteﬂethbf[i)cc@tﬁ as gipapt to grqvideCrpd it (29 W@S)ﬁﬁ Rirehow Wéts filtered to
col | ectg the preci W th

5 %{P%b&pg %?Hhé‘ﬁsﬂr{o‘ri’%[‘igﬁjag-gﬁ%fcﬁﬁé faﬁﬁ é’é‘&fe \‘}’gﬁhﬁed

cold MEOH H20 (1:1) oar “ang rired under
vacuum t o raapéit thdconigbudgin thsfoil swinigftabdlive@ preépatedd, Wwhi Ch was used

i mredi ately without further purification. gt ep 5D. 20 To conpound Sc
(prepar edTalede) was added (RS) nmethyl 2-amino butyrate hydrochloride (1.3
g) followed by acetonitrile (40 nL) and 4 andgstrom nol ecul ar sieves. The
reaction m xture was heated at 110 C for Et hyl acetate and aq. sodium
bi carbonate were added to the cool edur2act m xture, then the organic

| ayer was washed three tinmes w tly_bpine ~The¢ organic |ayer was dried over
magnesi um sul fate, filtered, and 2 evaPberated to give a crude yell ow solid.
Purification by silica gel chromatograpy using 30% ethyl acetate/hexanes
as eluant provided 5d (800 ny, 28 off white solid. 48 WD 2006/ 044958
PCELUS2005/ 037576 EXAMPLE 6 SY! REAGENT N- HYDROXY- ACETAM DI NE

s

R),

s
Ry, Ry
HPLC
Cmpd R,\N/\JQY K}{ N MW | MS R | Method

H .

112 4 /O,Lx

-]

43252 | 433.0 5.81 1

39246 ) 393.0 4.75 3

468.56 | 469.2 | 6.122 1

11-4 43454 | 4351 [ 6.022 1

11.3 Q
%
o

11-5 7 | 42051 | 4210} 5.629 |

OO XY
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H2N HC1 H NaO aOH 1420 Ha MOH 6a 5 Step 6: Sodi um hydroxi de (39
50% aq. sol ution) was added to a suspensi on
(100 nL) at RT. Acetonitrile (20 Q)
The m xture was cool ed and the

(34 9)

i n net hanol

m xture was heated at 60 C for
sol vents NRAPYPAHREE then 300 ni ethanol was added to PREUSHYSBTET The sol id

15 hr.

g of a

of hydroxyl am ne hydrochl ori de
was added and the

was filteped 1Q off and rinsed with 200 et hanal. . trate was
evaporatefd to 4 vglung. of 75/ nL. The reFuItl pr e p col | ected
by filtraiion, lrin Wi t t hdnolLxT hen jrh@%d Q@er provi de
acet ani de| 6%PH ¥ Aas la wht SO} | hi s nmet hod
were: 6b proplg.np.mde oxP’me gnd 15 put yr am de VPLE 7
SYNTHESI SH-o—RH "’“E'\EF%—’J,% FRHFHHERE-N-HYBROACEH F3 Fa 7 to
7: 20 Sod|um ngt hoxi de |o; (3879, of aiLS % V) i n met hanol )
was addedjt suspe hydr oyytam nge {ayg o] Id [ in
nmet hanol 2'3(5{Jl L) r"The nLi xt was| 3¢ % En filtered,
and the splid vi/asrl sed with |nmethanpl . Theflltrat and stirred
in an i cepbath; t++uvoregeetont+rHe—gast—{( 1647 bbl ed into
t he sol ut|on oy eacii o m'kturefwasa b warmto RT
t hen was ev r of 0 nL i r e sol i ds.
49 WO 20051@%% 757 By 5%

118 / 406.49 | 4070 | 5291

) H U/L @
119 (4—@#) /é-z 43252 | 433.0] 5436
H
7 |
11-10 i oV 406.49 [ 407.0 | 4.761
FJ
11 < 460.46 | 4610 | 6.444
H
11-12 4 2050 | 4310 5388
7
11-13 h Ozk Eg\ 404.47 | 405.0 | 4.666
2
11-14 A U,La @ 41850 | 4190 | 5.085
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The filtrate was evaporated to provide a crude waxy solid (18 g). A portion
of this was further purified by bul b-to-bulb vacuumdistillation, affording
Cmpd 7 as a tan waxy solid. EXAMPLE 8 SYNTHESI S OF REAGENT

(S)-4,4, 4- TRl FLUoRo- 3- METHYL- BUTYRI C ACI D ETHYL ESTER h Et Et Et H le HC
Bt - ( VOR8PS her Pye No solvent RT an- Stark 3PEBUSHORIIRI6Ph "UC M e
5 84 8b Be SU 8A _LR) al pha- net hyl benzyl am ne (16.0 g) was added to a

sol ution pf ethy 4tr| | orobutyrate(244g) in tagluene (75 nl).

p- Tol uenepul for c CI te nmg) Was afided, |and tiheppExture was

heated to Gml)tlt &er vi aMW¥an M8 $t drk It g After 2 hr,
| e "'et yl F

t he m'xtuye was cet at e®Pa0p m.) | was added,! and the solution
was washed with aq “sodi um bi carhonate fo Lowed by hrine | The afganic |ayer
was dried| over {sodi um sul fafe, [filtered ahd evaporatied to a yel|ow oil. The
oil was pubjedqted to vaculm dilst4 ionj (collectign at {102-11p C, ca. 5 mm
Hg), prov]diig!l7.5 g Cnpd |8a co| qskesssmnl]. 538 |Stet ? BB: DBU (18.1
m.) was apded tjo 8a g), land e brpwn n{xturg was | heated at 70 C for
12 hr. Thge cooljed Xt ure was applle o h plug of dilica gel, pluting wth
4:1 hexanpstetfyt—acetate—topovide CmpdiSb—(t4—5¢g)as @ yettpw oil. Step

8C. 20 Hydrochlfori c_#aci %0 1 was| adde@l to g sol ution of Cnpd 8b
(800 ny) ili‘-lft her ). Thé
hr, then fhe | dyeng/™

WagseSh i T 589 [Viggrjous] y at RT for 15

&g
e

. 1117 . 4 EE. 42051} 4210] 5.158 i
11-18 v @ 44857 | 4492 4.105 1
H
11-19 M E{ 43450 | 435.0 | 5.369 1
11-20 W @ 42249 4228 1323| 2
11-21 \8‘@/ Q 40846 40881 1352] 2
11-22 / 7 [ fq 43651 | 43681 1324 2
1123 / /O’L /Eg 45054 | 4508 | 1317] 2

5

L



wer e separated. The aqueous | ayer was washed three tines with ether then was
evaporated to dryness. The residue was co-evaporated twice with toluene,
then dried under vacuumto provide Cmpd Sc (410 ng) as a gum 50 WO
20061044958 PCTI US20051 037576 EXAMPLE 9 SYNTHESI S OF REAGENT

3- AM NO- PHOrR@94498Cl D METHYL ESTER H, H Pd(OH))Cf RETASI0TRF6 9a 9b

Step 9A: p—BengpHam-ne{2-561 M\ was—added-t o a-selytionpt—nethyl trans-2-
pent enoate (2. 62 met h bl (10 mL). [The reacti 5 seal ed and
t he sol ut grnn jas zhed t\85 C)‘A‘XI‘JB hr Ng@e SRlsV brat ed, and
t he residy \Rgs hed o ‘slngca || elut 1L
hexanes/ ef hyl 4ac to prowde 9a (2 9 j) a$ a yJ_ D step 9B: A
m xture of—ga—{2: g), 209t pattradroyrhydrpxrdetomr Tt ynmg), and
et hanol (10 m.) [ hydr pgen 4 L atm

bal | oon) $PARGE pgen t hen
filtered aggueq )&ﬁs )I%g i i ed over

sodi um su| f ate, D 15 provig .7 g) as a
col orl essrorts tr—approxinatety 2096 gf espondi ng
ethyl ester. BE) bl GENT ($) - NOH YL ESTER

HYDRL CHLORI DE

11-25 48259 | 48238

11-26 40649 | 4072 19.23 l

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
~,

Jos
/‘& ,OH o

’“({ NnHTHF / N’N§

B WN

5 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

10  eluant to provide Cmpd 12a (170 mg, 76%) as a yellow oil.
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retlux /~ CIH3 ".~~ 51 WD 20061044958 PCTI US20051037576 Step 10: Acetyl
chloride (3.0 nL) was added to nethanol (60 nL) wth stirring in an ice
bath. (S)-norvaline (3.0 g) was added to the nethanol solution, and the

m xture was heated to reflux for 19 hr. The cool ed sol uti on was evapor at ed
to drynessYORMERHOFe residue 5 was co-evaporated thr ee POTRESR00803157& ol uene,
then dried under vacuumto provide Cmpd 10 (4.3 g) as a white solid.

EXAVPLE 18tesi3BVES| S OF

1- (3- CYCLOPROPYL- 2. 4] oxAD Ql - - -P YL]-[ 3- (4 MENDXY-.2-

[I\/ETI(-lYL- PHENYL) - 2, 5[ E‘m \’D%@éﬁ'ﬁf g@"ﬁ‘% ﬁdrﬂ"&abﬁ‘]’@é@ﬁéoﬁ 4d = H
H,  NaH, THRispdrbi3N ofldcedfile bxime (60 mp) i anhydréds THFYQ mit)eft BT AThe mixwre

(RS) - Met hyl - 2-am nobutyrate hydrochl oride salt (0.81 g) was added to a

sol uti on whs smed auRT for. 450ming thena sghwkign bl @6@ mghin anhlydrops THF)(1.6 mL)

Tri et hyl am ne o4 was, added, ,and.the. m xture wa a, LR,a seal ed
tube i a™Ai ﬂdg&é%mglg &V(?F‘seéf'v.ai%h& afg tq‘&o'}"J . Maﬁ.ﬁeéﬁf'éatgbg)l E\;gdﬁ’f i&/{ﬁ
evapor at eghe fiGlrel W& SOOI af S SdridbiRratads thew ' thé ir@fldRYwad binffedOsyY silica gel
chromat ography using 2:1 hexanes/ et hyf acetate as eluant to provide Cnpd Ila
(0. 585 g, chre@spgraphya using dht hexapes/dthyl aseiate @s eluant to provide 12-1 (72 mg) as a
dark yellow oil.
Depending on the pyrazolo-[1,5a]-pyrimidine, amino acid ester and oxime
10 reagent, the compounds in the following table were prepared:

Table 2.
' 5

R{a R, \
R, (

A
K(R’l)cs
Ry Rn ’
Cmpd R%V{){ | MW | s o
' " | o

12-1 M jn(

HN o)

~dn

7
12-2

F,C
M |
12'3 fN

406.49 | 4070 | 483}

468.56 | 469.0 [ 6.558

460.46 | 461.0| 4.676

AN A A
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Step 11 B: Sodium hydride (7 ng of a 60% suspension in mneral oil) was added
to a 20 suspension of N Hydroxycycl opropanecarboxam dine (20 ng) in
anhydrous THF (1 nmL). 52 WD 20061044958 PCT1US20051037576 The m xture was
stirred at RT for 45 mn, then a solution of Ila (50 rrg% i n anhydrous THE
(0.5 ni) V246048 and the mi xture was heated at 75 CPEHUS00$9375%he i xt ur e
was cool ed and concentrated, then the residue wai punted by silica gel

chr omat ogf aphy, anest et hyl lacetate as{eluant to provi deCnpd
11.1 (20 py) ag b De di ng| on the pyrazol d-[1, 5a] - pyri m di ne,
am no aci dCmpd ¢ 'lg Ntac t he cdMWoundS ifntk he foll owing table
wer e prepgar ed: Ru Ié“% WPLC J]CmpdiR Y (I~ )e MWMS to
Met hod 1f1-1. 432 1 11.2 39P .46 B93. 014 7513 11-3 | \ 468.56
469.2 6.1p2 1 L 022 1145 | 420.51 421.0 5.629 |
53 WO 200@/ 0444 R b HPLC Oypd Rtle' N ~Ad~la MN M5
1R Met hod| 124- ¢ 143253044349 1468%0 5.086 1 114
406. 49 407.0 5.

12-5 434.54 | 435.1 | 4.687

12-6 43252 | 4331 | 4726

12-7 434.54 | 435.1| 4.96]

12-8 406.49 | 407.0 | 4.541

12-9 42051 | 421.1) S5.022

12-10 462.55 | 463.0 | 5.714

12-11 436511 437.0| 5.050

* All HPLC employed Analytical Method 1.
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X 11-9 432.52 433.0 5.436 1 11-10 &A 406,49 407.0 4.761 1 P11-11 460. 46
461.0 6-444 1 11-12 430.51 431.0 5.388 | H prC _ 11-13 x /~r 404.47 405.0
4.666 1 11-14 418.50 419.0 5.085 1 54 WD 2006/ 044958 PCTI US20051037576 Rm
R2b HPLC Cnpd R " MW Y)~ M5 1H Method 11.15 406.49 407, &4@@%% %3611- 16

458. 44 ASWORUGMEES81 11.17 420.51 421.0 5.158 1 1148°GUBSBBRHRI65 4 105 1
11-19 -h o R/ 434.50 435.0 5.369 1 11-20 422.49 422.8 1.323 2 11-21

408. 46 406.6 1.352 2 11-22 436. SEXAMPBE{3374 2 11-23 450.54 450.8 1.317 2

11 24 408, 46 AR P s e e Gpiiehuagth s R g- XN, o a07 2

19.23 t AJPYRIMIDIN-7-YL]-[(S)-1-(3-METHYL-[1,2,4]OXADIAZOL-5-YL)-BUTYL]-AMINE

DIC, HOBT,
DCM/DMF

5 Step 13A:
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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EXAMPLE 12 SYNTI 3Esis OF

(3- (4- METHOXY- 2- METHYL- PHENYL) - 2, 5- DI METHYL- PYRAZOL( 1, 5-

Al PYRIM DI N- 7- YL] - (| - METHYL- 2- ( 3- METHYL-[ 1, 2, 4] OXADI AZQOL- 5 YL) ETHH[ YL] AM N
E HN~ MO NFL, 4d \HN AXN N Nan. THE N 12a O 12-1 -

(R S)-Et hiMO 206444988but yrat e (150 ny) was added to a so?ﬁT’P%??“ﬁ?”ﬁ’& (150 ng)
i n anhydrous acetonitrile (0.75 nil.). The m xture was heated in a seal ed
tube in a30 min rtlwm&aneeéﬁstnbb wa% addgd. Theé byers Svent separyieg a%th@@queqnabyer

chr omat ograp et R SN RmchfRs PR mbdiia b e bl i i ge o
128 (170 G cdifdiedsy ﬁltﬁéﬁbﬁ Otshibd widiwHG, 20QF4 AR5 B RABMRRARGL ARAHT6 St ep

12B: Sodi um hydride (21 ngy ‘of a 60% suspension in mneral oil) was added to
a suspengmdsnvwnumdepmd&&mmm@ﬁﬁmg?sawhmoydrous THE (2 nL) at RT. The
m xture was stirred at RT for 45 mn, then a solution of 12a (160 ng) in
anhydrous THE (1.6 nL) 5 was added, the reacti on vessel was seal ed and the
m Xt ur & wagphgeted at 80 C for 1.5 hr. The mixture was cool ed and
concentrat eg, then the residue was purified by silica gel chronatography,
using 1:1 hexanes| eh hyixiuse of 33t (9 @Rl AHIBT 7D me)i avetanide] oxinR (ﬁ@])mﬁs a dark

yel | ow oi azol o 5 y. (ﬂ%d} m no | d, ester
and oxi mabcfga)@;g 81)%%&%%%5)3%5%1#? g; (g H)ﬁ t%f ﬂ‘?depar ed:
Table 2. M diibure 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.
10 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 $3D:
Pyridine (1.5 mL) was added to Cmpd 13c prepared in the previous step,

15 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

20 HCl in ether (0.205 mL) was .added at RT, resulting in formation of a white precipitate.
The supematant 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-[{,5a]-pyrimidine, amino acid ester and oxime
reagent, the compounds in the following table were prepared:

25 Table 3.
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Rl A\(RA pp2a R24 Cnpd env~—~a MWM5 tR 12.1 HVv OMN 406.49 407.0 4.831
|j~ 12.2 468.54 469.0 6.558 F3C 12-3 NN N 460.46 461,0 4.676 57 WO

2006/ 044958 PCT/ 052005/ 037576 R R2 .-b Cnpd R~ ~R Ta MWMS tR rT~ Y 12-4
432.52 433.0 4.544 12-5 434.54 435.1 4.687 12-6 1 432.52 433.1 4.726 12.7
)t 434.54 WQ3006/0MGE1  12-8 " 406.49 407.0 4.541 12- 9 PATGISZNSAIIEI6L 5. 022
12-10 462.55 463.0 5,714 12-11 436.51 437,0 5.050 Al HPLC enpl oyed

Anal ytical Method 1. 58 WD 10061044958 PCT/ UB20051037576 EXAMPLE 13

SYNTHESI S OF [ 3- ( 4- METHOXY- 2- METHYL- PHENY , 5- DI METHYL- PYRAZOL( 1, 5-
Al PYR M DI N-7- YL] - [ (S) - 1- ( 3- IVETHYL- Res Dt AZOL- 5- YL) - BUTYL] - AM NE 46
UGH
A
N®),
R, R, i
: HPLC
Crmpd REEQY’" N MW ) M5 | & | Method

131 4 \II/
IM/

13-2 " o~

“'st. c

Fl

£

13-3
J

13-4

420.51 [ 421.1 | 20990 3

46046 | 461.1 | 544D 1

46046 | 46101 5991 1

480.88 | 481.1 | 14.033 3

ws | O

46046 | 461.1 | 5.458 1

13-6 48088 | 480.7 [ 6.215 |

137 47646 | 477.1 | 13.596 3

PR O O O R R 4
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THF/ H20 CI H2

Step 13A: A m xture of conpounds 10 (416 ng) and 4d (500 ng,),

~~ AcCN "~ \ \

10 TEA 13a 13b DEC. HOBT, DCMIDMWF 13c 13-1 5
triethylam ne

(0.35 nL) and acetonitrile (4 nL) was heated at 150 C in a mcrowave reactor

for 35 mn.
sodi um bi c%P3
filtered, .and

The m xture was

Me484958 t hen t he

gel, elut|ng
yel | ow oi
m xture o
stirred v

Wi

2

- cmnaﬁﬂL;m&memmﬁfslocm
: _ thyl acetaie tojprovi

partitioned between ethyl acetate and ag.
organic |l ayer was dried REEUSH0FIVEUl f at e,

' t ographed on silica
de 13a (340| ng) as a
ng) sradded to a
(% niMemdhe i xture was
| US200p5/ 037

de h
THE £ )
59 WO 06
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|
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co- evapor
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Sepaf
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over 2 hr
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|

Fwi t h
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e
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Wi t
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10°/F) ag.

et hyl

EXAMPLE 14

SYNTHESIS 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

T

5 St

4A:

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 4.5. A
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acetate |layer was dried over sodiumsulfate, filtered, and concentrated to
provide Crpd 13c. SteQ 13D: Pyridine (1.5 nL) was added to Cnpd 13c
prepared in the previous step, 15 then the m xture was heated in a seal ed

tube at 100 C for 2.5 hr. The solvent was evaporated. The resi due was taken
up in et hYO200e/P44938 tered to renpve DI U, rinsing with PCBYSIUNIPEH0t | ons of

ether. The filtrate was. evapor at then the resjdue was . chr.opat aphed on
silica geIc?plg'llslfﬁfgpwlfnﬁag%.ﬁ%"%‘gxiﬁee@fxé'frﬁ))‘fas 58'5‘?5?333‘?%' ap‘?’%lgﬁtcfg a%%%?f 1 as
a yel | ow @i then TiRerelingewRasi®ietBd to cd-£0apdEhtioh Qg thCbe Sl popsibris bf @Y Blicefate, ML) ,

then 2 MZ0 HOJ in ether (0.205 nL) was added at RT, resulting in formation

of a whit espltizgiimh thick pasti aqueoussdurriat Ehetmintuse wechitared! and He filenedkaiweg sol i d

was washed tw .ce. W t th [ nder vacpum at, 35 C gave -
hydr ochl or“faa%ws‘ﬁlld'{ we%&%‘&g%%‘a% ﬁﬁiq]gﬂ §81° s ‘F%@heﬂiuﬁgcrovﬁg?% atl% %’
pyrazol - lield c@ﬁﬁd@dh@@;s,p{?aﬁqm’bgo]ﬁﬁter and oxime reagent, the
conpounds 'in the follow ng table were prepared: 25 Table 3. 60 WD

2006/ 044998tPERIBEP 1037576 s R ~C. tY A LIR71o R2 Reb HFLC Cpd Y MW
MBS tR Method 13-1 \. L. 4 421-1 20.9 ON 13-2 0 46.461. 1
5.440 1 cg, 13-3 |Nﬂjégpaéaztg%.go%é.séﬁ‘ﬁg)i““g%ﬁﬁzla‘ﬂ@gbéﬁ“ﬁé‘%@ﬁggs. ésgﬁg

- mol) were suspended in water (900 mL). To this was added a solution of

chloropyrimidine 4d (134.4 g) in dioxane (900 mL) and the resulting mixture warmed to
10 reflux and stirred for.2.5 h. The mixture was cooled to rt, and acidified to pH 4 with
adding conc. HCI (approx 88 mL) dropwise forming a copious white precipitate. The
owe mixture was concentrated in vacuo and the resulting solid slurried in water (1L}, stirred
and filtered, washing with water. More product precipitate was observed from the mother
liquors and two more crops were obtained, The combined solids were dried in vacuo to
15 give to desired carboxylic acid 14a as a cream colored solid (159.3 g, 0.4 mol, > 93 %
purity). In an alternate workup, the reaction mixture is filtered immediately following
acidification with the conc. HCI and the solid is dissolved in methylene chloride. The
remaining water in the solid was separated and removed and the methylene chloride layer
was dried and concentrated to give 14a.
20

__ Step 14B:

u. 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

25 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 intemnal 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.

30 sodium bicarbonate, once again with 10% aq. potassium dihydrogen phosphate, and
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/ 13-5 e / 460.46 461.1 5.458 1 13.6 H 480.88 480.7 6.215 1 13-7 476. 46
477.1 13.596 3 61 WD 20061044958 PCTI US20051037576 R IR="Y HPLC Cnmpd R MW
M5 tR Method 13-8 476.46 477.0 5.115 1 F, / 13-9 530.43 530.7 6.288 1
EXAMPLE 14 SYNTHESI S OP

[ 3- (4- NETMEX 306/ 044038| Y- PHENYL) - 2, 5- DI METHYL- PYRAZOLOt 1 PET/US2005/037576

Al PYRIM DHV-7-YLJ-[ (S) - 1- (3- METHYL- [ 1, 2,4) OXADI AZOL-5-YL) - PROPYLJ- AM NE
NH 1\ fghll4ith briné. ThE CthyHalTat®Ydyetlivae dried overRoMum\Vitifate, filtered, all A 141,
14.1 5 Step 14A: A suspensi on of SOdI um bi carbonate (28.7 g) and

(S)-2-am ?fﬁ‘ﬁﬁlﬁsﬁﬁqd@a&l"ﬁp water (250 nl.) was added to a sol ution
of 4d (39 L,@xane (250 rrL) The m xture was stirred and heated to
refl ux (11(9)%l %?“B %dl“?(; 14 hr. The m xture was cooled to RT, then
concentrated HO ( IComipounivs (AddEds, Vasrmdl) wak suspended i CHaEH4 (B8 Land

5 DMF (300 mL), to which was added acetamidoxime (95.12 g, 1.28 mol) and HOBt
(167.56 g, 1.24 mol) under a nitrogen atmosphere. The mixture was coocled to an internal
temperature of —-30 °C and DIC (194.15 mL, 1.24 mol) was added dropwise so as to
maintain the temperature below —20 °C. The reaction was stirred at this temperature for 1
hour and subsequently allowed to warm to 10 °C over the next 3 hours. The mixture was

10 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, (1500 ml., 1M), brine (2 x 1.5 L), dried

(MgS0O4) 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

15 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

20 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 concentraied and a
second crop of 14-1 free base (0.7 g) was collected, also as a white solid.

25 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 dned under vacuum to produce an amber foam. The foam was pulverized

30 and then dried under vacuum at RT for 24 hr, providing the hydrochloride salt 14-1 (6.7 g)

as an amorphous tan powder.
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62 WO 20061044958 PCT(US20051037576 copious white precipitate formed. The
m xture was concentrated to a wei ght of about 250 g, then the residue was
subj ected to co-evaporation with several portions of ethyl acetate,
resulting in a thick, pasty aqueous slurry. The m xture was filtered, and
the filterQHREMRE washed with water (total 350 ni.)PCHHEANYE6 cake was
then dried under vacuumat 35 C, 5 yielding conpound It (45.2 g) as a white
solid. Al AbemateSteptldf: 14A: AraHCO3 (97.45 g, 1.16 not) and

S) - 2- ani nobut yri ¢ acid 0.72 . 1mo] ded i 900
1) To this was adqewosd ARt RgieE SHPCBLY et e Havrent ELS 1
di oxane ( J@hedlid 160'°C [hFred B RduRDanditidn W4 JRcREed B Jdub @ Liv& a BftfnSt 1 1 ed

for.2.5 h. The m xture was cooled to it, and acidified to pH 4 with adding
conc. HQ vigeoupoix IBaifichtjondbo flashsehrdroatographyaelating witk EpAc:bexmedl:Pi 2.8t e. The

.- mxt trated.in. d the r [t {d sl jed i
warer 8 L1 4B ped e poed st “SHS At i ot ndiertp FE L) frsbrtnd ©¢ 1"
preci pi t afeey Was g@@ﬁ&f?{fﬁhr‘}ih % e 111 385 wiiledNi AR ColidVR4BBI £ gRIPRS Were

obt ai ned, The conbined solids were dried in vatuo to 15 give to desired
carboxyl i purdglh d 14a as a creamcolored solid (159.3 g, 0.4 nol, > 93 %

purity). In an alternate worku th eaction mxture is, filtered,

i mredi ately foll OW%“§E$ BT‘F‘?%@F?’ﬁﬁ"tﬁ'ﬁi‘p%‘dgﬁnE".I“'Wd"‘%?ﬁﬁcrﬁ‘?g %P d i s

di ssol Vedrehébni!‘iﬁ%n?ﬂ%‘ﬁn@s"lh@ﬁé i@ﬁewﬂ%ﬁ?ablé@éf@?&?&%dwat er in the solid was

separated and renoved and the nethylene chloride |ayer was dried and

concentlr algde 40 gi ve 14a. 20 Step 14B; Cnhpd 14a (10 g) was suspended in

tol uene (50 nL) and evaporated to dryness. By DCM (100 nli) was added

followed by HOBT (4.8 g) and acetam de oxi, (2.7 g). Anhydrous DWVF (11 ni)

was*added, then the reaction m xtura.w ed and 25 cooled in an
a~Jdenperature of -15.5 C under a

ni trogen atnosphere. DIC (5.3 nL) Was ¥FWen added via syringe. The reaction

m xture was stirred and allowed tg warmover 2 hr, at which tinme the

internal tenperature was +16.5 '

Cmpd Y MW | MS

tr

14-1

14.2 q 40649 | 407.0 4.82
H
1
144 - 42691 § 427.0( 2071
H
e :
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C. The solvents were evaporated, then ethyl acetate (150 nL) was added and
the m xture was washed once with 10% aq. potassi um di hydrogen phosphat e,
twice with saturated agq. 30 sodi um bi carbonate, once again with 10% ag.

pot assi um_di h drogen phosphate, and. 63 WD 20061044958 PCTI US200510 3 75 76
final Iy wi'th? ’P‘Hg The ethyl acetate layer was dried SGEUSIWFIIR{Osul f at e,
filtered, and concentrated to provide crude Crpd 14b. Alternate Step 14B:
Conpound 4a (411.91 g, 0.95 not) FaaAMRlEMAed in CH2CH2 (3.8 L) and 5 DWF

300 nL ' W2 -MeTR®
E167 56) é}%ﬂ% %glgia ni trg%%ﬂg?g%zﬁg&%re e mxlt“t'ijﬂri‘lieh)Y s%cool ed to

an inter nansmmlmcpmmwl ShJeyROMONHAELEN(E)- (-J].'QmEmSYLnﬂ 2,4)0X4ADmE0)-5wa3- added
dropwi se so as to nmaintain the tenperature below -20 C. The reacti on was
stirred at this tenperature for IPE&’H& FFAMBE subsequently allowed to warmto
10 C ower the next 3 hours. The mixture was 10 concentrated in vacua and
redi ssolved in EtQAc (5 L). The Et OAc solution was washed wth NaHCO3 (3 x
1.5 L, sat. aq.), KhedBdse(1850preparedTb/shovir inrwitenatexStdp H4Q pffordinigedd8.5(gVy SO4)
and concentrated in vacua to %Vve 14b as a yellow fo m Step 14C. Pyridi ne

(50 i) wakrddawy be clarperzes by, tamespraple, AR ay; prayder dEfracton spectromstiyas heat ed
under nit I n I dto

cool , th[eiglg'grp\/&E ?&Qgrfgi(g%oéig@egng gﬁﬁ%b@gﬂﬁlg&g (lagg?cg}@g\?’g%odrfg@d tw ce
with et hylshoameham’RLapdteﬂnoEFlgutdﬂl map vas alentifiel asepil pinerpivdort dkefr{3u@- i n 50 nl

ether, then filtered to remve insing with everal ortions of ether.
The fil0 r Meghogy2- Eethporheryire. St‘?l@ﬁ‘hb’h%yri"@iq[bgé‘]pm ont-sdtdr@phed on silica

gel, elutj t < etate to provide the 20 partially
BBy s BBk A i

purified a s ow foam The foam was co-evapor at ed

twice with hept ane thbleeh slﬁw@s thepﬂ%l’r]ibﬁ@dswndal@hahg (oﬁ@olyhhrptaﬁoradﬂeﬁ and
t he resultln tirre he solid was filtered

and rinsetf- (ﬂi Hé)kgtﬂ%féhy] PBF'E)‘(H 39@“&‘2111133’1“’118%’[ ’oéﬁh’)’(‘?‘@“ﬁ)‘ylhgshlxﬂh te solid.
The fil tr@e&gm?’gﬁgagcg%qmrg@q} %ngecond crop of 14-1 free base (0.7 g)

was coll ec SO0 as
15

Table 1 X-Ray Powder Diffraction Spectral Lines of Polymorph Form |

degree 2-6 d value Angstrom
6.721 13.1397
8.361 10.5663
10.698 8.26247
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

66



25 The free base 14-1 (6.0 g) was dissolved in 80 nL acetone and cooled in
an ethylene glycol/dry ice bath to -12 C (internal). Hydrogen chloride (8.9
m. of a 220 M solution in ether) was added in one portion. The clear yel | ow
solution was stirred for 1 mn, then the solvent was eva or at ed

resi due w0 WBAYI8or ated with two portions of acetonBCT ﬁgﬂyﬁV§@d under
vacuum to produce an amber_ foam The foam was pul verjzed 30 and then dried
under vacuum at RT for R4 hr 24902vi di ng t he3/1g#i7ochl ofi de salt 14-1 (6.7 Q)
as an anor phous tan powder “”-“W‘2uuul“449§%f&§§#8828051037576 Al ternate
Step 14C. Conmpound 4b fron1aF§é$Zéte Step 1 4 di sfolved in pyridine (1.8
L), warned to 100 C, s[iTTregghgg Z hoprs agdgdden was concentrated in- vacua

to give a brown viscous_oil. Purificafion by flash chromatography el uting
with Et OAc: hexane (1:9,] 2:8, %9317 4:B) gadd06l/cream col ored solid. This
solid was slurried in hlepm..% art-grogg—Fo—a1i ne powder by stirring
to give 14-1 as a white cryst ne 50|d(g'2g4%7L 98.3 % purity).

Dependi ng on t he pyraxof o- [13’3@)39pyr| m dinep g3gano acld ester and oxine
reagent, the conpounds in the followinf table were prepared: 10 Table 4. R

Eai4 5 ;106m48 20(7?016@ %iay é" ﬂé} %“?’Jiw %@15@9% ﬁ‘”ﬂp? @IS0 i 4915

Figure 1 exhibits predominant peaks (expressed in degrees 28 (+/- 0.15 degrees 28) at one
or more of the following positions: 6.721, 11.757, 13.323, 18.222, 21.426 and 21.974.

More specifically, such characteristic peaks are at 11.757 and 21.974, and further at 6.721
5 and further at 13.323, 18.222, and 21.426.
Description of Figures:

Figure 1 shows X-Ray powder diffraction data obtained for polymorph
Form ¢ of {3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yi}-
[(S)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine as described before. Form 1 is

10- 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-pheny!)-2,5-dimethyl-pyrazolo[1,5-a] pyrimidin-7-y1]-[(S)-1-(3-
methyl-[1,2,4]oxadiazol-5-yl)-propyl}-amine.

Figure 3 shows a Differential Scanning Calorimetry (DSC) thermogram of

15 polymorph Form 1 of [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[l,5-
| a]pyrimidin-7-y1]-[(S)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine.

It will be recognised that spectra and diffraction data will vary slightly
according to various factors such as the temperature, concentration and instrumentation
used. The skilled person will recognise that XRPD peak positions are affected by

20 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

25 rate of heating, the calibration standard, humidity and the purity of the sample used.
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14-4 426.91 427.0 20.71 65 WD 20061044958 PCTI US29051037576 EXAMPLE 14A
CHARACTERI ZATI ON OF POLYMORPH FORM 1 OF [ 3- (4- METHOXY- 2- METHYL- PHENYL) - 2, 5-
DI METHYL- PYRAZOL 1,5-AlPYRIITWN-7-YL]-[(S)-1-(3-METHYL-[

1, 2, 4] OXADI AZOL-5-YL)- PROPYL]-AM NE 5 Free Base 14 - r S shown in
al t er nat eWS28Y/ 049088 af f ordi ng 248.5 g of 14-1 may be CM@S@P?%@S by, for
exanpl e, X-Ray powder diffraction spectronetry, Raman spectronetry and/ or

Di f f er ent PAFOrERER itk e oRYoMEPS-3(5SC)s. ntgreed Ja SKCOPass - spich dAgiEehhe XPRD
pattern o(,arﬁitighg.e 1 and was identified as polynmorph Form 1 of [3-(4 10

Met hoxy- 2- met hyl - phenyl ) - 2, 5-di met hyl - pyrazol o[ 1, 5-a] pyrimdin-7-yl]-[(S)-1-
(3- nmethyl-[ |, 2, 4] oxadi azol -5-y])-propyl]-am ne. Table 1 shows the XRPD
angl es and d spacings fqor polynmprph Form 1 of

[ 3- (4- Met hoxy- 2- net Ry 5’H‘é’ﬁ'§fll¥‘%§c§%i met hyl - pyr azol o[

1,5-a]lpyrimdin-7-wW] = s ( : y\dXﬂP : '

azol - S%I ) - propyl ] %n?%ﬁb‘féﬂ‘[%mrgwfn - RaP)P%n%I fa’Hrso%lf)liicj ?rg%rﬂegnonsgglécﬁ a] Lines
of Pol ynoDSti0F ousingl Sotkprdeectdr.0Thk \aaduisitidm gohdidonsc wegl 1hdiafic®7 Cu8Kas5 1

10.5663 10.698 8.26247 .11.757 7.52055 13.323 616%001553 15.112 _5. 85779
15. 492 5. ganeepfor temsien G0k V; Agoeratoq gursens 0Ny skt angle: 2.0 °20, end angle: 45.0

°28, step size: 0.02 °20 , time per step: 0.5 seconds. The sample was prepared on zero

background sample holder.
10
Raman Spectroscopy
— Instrument Configuration: Kaiser RXN1 Kaiser Optical System Micro

Raman. Sample on Al sample pan, laser | = 785nm.

15 Differential Scanning Calorimetry (DSC)
Instrument configuration: PE DSC 7, not ermetic sample pan, run
@10K/min to 150 °C, sample 1.5-5 mg.

EXAMPLE 14B

20 SYNTHESIS AND CHARACTERISATION OF POLYMORPH FORM 2 OF [3-(4-METHOXY-2-

METHYL-PHENYL)-2,5-DIMETHYL-PYRAZOLO[1,5-AJPYRIMIDIN-7-YL]-[(S)-1-(3-METHYL-

[1,2,4]OXADIAZOL-5-YL)-PROPYL]-AMINE

Polymorph Form 2 of [3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-
25 pyrazolo{1,5-a]lpyrimidin-7-yl]-[(S)-1-(3-methyl-[1,2 ,4]oxadiazol-5-yl)-propyl]-amine
was prepared as follows:
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yIJ-[(S)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl]-amine polymorph Formn 1 (0.74 g) was
slurried in 50% aqueous isopropanol (4mL). The temperature was cycled between 0 and
30 40 °C for 24 hours, then the mixture stirred at ambient temperature for 3 days, then the

temperature was cycled between Q and 40 °C for 24 hours. The residual solid was filtered
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18. 965 4.67554 20.291 4.37294 21.428 4.14338 21.974 4.04163 22.664
3.92018 66 WD 2006/ 044958 PCT/ US2005/ 037576 24.002 3.70457 25.082 3.54736
26. 268 3.38993 26.941 3.30677 30.544 2.92437 31.289 2.85642 The X-ray
powder diffraction pattern of po]Jynmorph Form 1l as shown in_ Figure 1

exhi bi t s WOQNSHI49sht peaks (expressed in degrees 20 (ﬂc-mfﬁz?.[!?""g?é&ﬁr ees 261 at
one or nore of the follow ng positions: 6.721, 11.757, 13323, 18.222,

21, 426 an@itzndgrigd at ypbientemperaiugala give 87818 ofHArAMethoxsti-mehykrienybe at

and 21, 420> LpSbihpRRho s iR (e 3 G SRl B0, 17, 257 o,
dat a obt aEf@?I]faﬁﬁndWl%ﬁ_‘mEﬁFomFWm 1 of

3- (4- Met -2-met h 1) -2, 5-di met hyl - lo[ I, 5- i mdin-7-yl]-
[(S) 10 (3- ot hy1 || Propespsncainebishorsh ay o6y VatRons (e nL B et of

subst art ; SemE9fREb G FRVa PRSP L ey B SRadtbdal s BT i o
pol yrmor ph al@erwak réeatbd of fargd\iehleax Yolkwiet hyl - phenyl ) - 2, 5- di met hyl - pyr azol of
1,5-a] pyrimdin-7-yl]-[(S)-1-(3- nethyl -] ] .

1, 2, 4] oxadi azol - 5- yliTpe Basspid-1 -wayi prepared; ig ep canglogousvisayaaigsedlredrhefase inscanni ng

Cal o) Tt BOREED IR R 0l P JROLVIBRBI L Bodptcn gy . 7.

1-[(9).- 1- G3cetteyforhationart] Qicasisiag tbefativt bf MHeOREsiate ¥kl &fforded a desired
10 compound with a high punity without the necessity of a chromatography.

Free Base 14-1 (2.48 kg, 6.10 mol, chemical purity 90%) was stirred with

n-Butyl acetate (12.5 L) for 30 t0 45 minutes then Methane sulphonic acid (1.2 eq, 7.32

Mol, 703 g) was added. After stirring for 2-3 hrs at 25-30 °C the mixture was filtered.

The solid was slurry washed with n-Buty! acetate (5 L)) followed by Heptane (7.5 L). then

15 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 (5 L) and 20%

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 5045 °C. The mixture was cooled to

3045 °C, stirred for 1 to 2 hours, then filtered. The solid was slurry washed with Heptane

25 (5 L) then dried under vacuum at below 5015 °C to give polymorph Form | of [3-(4-

methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a)pyrimidin-7-yl]-[(S)-1-(3-methy]-
[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-methyl-phenyl)-2,5-dimethyl-pyrazolo{1,5-a]pyrimidin-7-

30 yl}-[(S)-1-(3-methyl-[1,2,4]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

30+5 °C and Heptane (6.85 L) added before heating to 60x2.5 °C. Polymorph Form 2 of
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It will be recognised that spectra and diffraction data will vary slightly
according to various factors such as the tenperature, concentration and
instrunmentation wused. The skilled person will recognise that XRPD peak
positions are affected by 20 differences in sanple height. The peak

posi ti ons%@ﬂ@ﬂ“?ﬁér ei n are thus subject to a vari ati BﬁTfSFZGW"”EYﬁlS degr ees

2-t het a. e t dom nant
endot her mﬁ)’ %’“ég tﬁyld’g'e'éylb& gﬁrﬁgth%llﬂy&ﬁﬁ@[f é@ ﬁ'l“y 18 %‘i\{&?'ﬁé t he

endot her mnﬂé@tﬁlﬁ[l 23 ]1dTR&8) S0y1}-Prof GIARERNecld MEREH A oY a0 liestAGIdOARVE NCI udi ng
the machine éenployed, the 25 rafe of heating, the calibratjon standard,

hum dity &08%twev)was addedat 60425 Lathph theumiatire WET0Ned 2046805 A0 38N heated

PCTI US200 rd t.he t ' ab 108 t ended t
enconpass §8?: %?%ﬁ’a}?{‘lfﬂ‘gﬁﬁpﬂ%ﬁ %E@%‘Vqﬁgﬁ)mﬁ?d%dﬁpéﬁﬂﬁ':ﬂgg u&y Rag
Powder i fyf esalb@ﬁ» 10¥5PB)and BifracSHod 1 2R aP S04 fRihe R0 O 4 wapﬁ@&'é andiSi Ng

Sol - X detector. The acquisition conditi ons wer e: radi ati on:
gener at or tlneemmtm stited fov,a fygherr 12t hos at:%ﬂ:hﬁeﬁlt : THeOvwATy mﬁitelad@hélhezsom 20, end

vas. pr opaiebpYorAyEl Bt R ampr RV BE e Sk R AT O oy

| nstr UnentShQOEbf g@er@m s 2 oﬁ%ﬁﬁonﬁxwénﬁaﬁ o8 43 gl&deﬁﬂixy%lﬁkﬁgl Meﬁfl?z sRaman.
Sanpl e on Al sarnpl e pan, |aser = 5nm 1 fferential Scann

Cal or i met rymé¢tgq)yrdzak(t. &mipynm@nfﬁ-ﬂh[(&l i{ﬁhmeﬂﬁl-ﬂslmhxadmzolépmapnopyl}arrpI e

pan, T to. 1 sanpl e 1.5-5 ngy. EXAVPLE 14B 20 SYNTHESI S AND
C#ERP%\%% m FORM 2 OF [ 344- NETHOXY- 2-
I\/ETHYL PHENYL) - 2, 5- DTHYL- PYRAZOLQ[ 1, 5- A] PYRI NI DDI N-7- YL] - [ (S) - I - ( 3- METHYL-

. HPLC method
Column : Zorbax SB-C18(150x4.6 mm), 3.5
micron
135 Mobile Phase-A : 0.05% TFA(Aqueous)
Mobile Phase -B : 0.025% TFA(Acetonitrile)
Column temperature 40 °C
Flow rate : £.0 ml/min
“Wavelength of detection : 225nm
20 Injection volume : Sul
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 5 95
29 5 95
30 75 25
Post run time : 5 min
25 Retentiontime Form 2 about 9 min
Diluent: Mobile Phase-A: Mobile Phase-B (1:1)
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[ 1, 2,4 ] oxAD AZQOL- 5-
[ 3- (4- Met hoxy- 2- net hyl

| ]-am ne re ared

yl - phenyl )YOZZ“B

1, 2, 4] oxadi azol -

YL) - PROPYL]

- phenyl ) - 2, 5- di net hyl -
pyrazol 0[1 5- a]pyrirn'din 7-yl1-1(S)-1-(3-nethyl -
[ 3- (4- Met hoxy- 2- net h

thyl -pyrazol o[ 1,5-a]pyrinidin-7- yPETUBMPYBIIS- net hyl - [
5-yl)-propyl]-am ne polynorph Form1 (0.74 g) was

as foll ows:

25

[1, 2, 4] oxadi azol -

-AM NE Pol ynor ph Form 2 of

5-yl) - propy

slurried

in 50% aqueous i so@aymasrph Fdmh) 2 Bﬁe[l—@mpahainmWMphwl)eﬁﬁ-ﬂhnam&n 0 and

days, theRrerell St byl og

rBgf
resi dual  gilicdhe\RBRD a&@l{]?ﬁl uR8)MO 20061044958 PCTI US2005/ 037516

dried at anbi ent tenper
[ 3- (4- Met hoxy- 2- rrethyl

2, 5-di get hyl - pyr az
1, 2, 4] oxadi azol -

pol ym)rph 9_rm._ fc
di met hyl - Byr azo

i Y%ﬁ“r“r

atur€ to"give 0.
phenyl) -

hgm 52a,

m di n-7-

70 g of

stirred at nt eraturefor 3
hb‘eﬂ‘@e‘ﬂ?f“@”&gﬁ’bﬁﬁ @qy "?He hours. The
ott and

Ple 2 S Yhe. RRBD snbied bt et o Y BHerh Fogm %t
T e

1, 2, 4] oxa(@-methlyl-B-3/4Joxqliagol-5iyl)- ;anpyi]eam‘ms. repeated on |large scale as foll ows.
Fr ee Base 14-1 was prepared in an anal ogous way as descri bed before in

EXAMPLE 14,
in Step
af f or ded
a chromat ogr aphy. Free
was stirred with n-But
sul phonic acid (1.2 eq,
hrs-at 25-30 C the m xt
n-Butyl acetate (5 L) fpttowe
at 50+5 C under .vacuum
97.37% . The nmesylate s
mnutes. Ay. ammonia W

A

except for the lack of the chromatographic purification present

e 2R PoliaEd BifraAn %ﬂ%fﬁmw PoRhGHbh 20

i the nesyiate salt

out the necessity of
hem cal purity 90%

5 m nutes then Methane
\Mfter stirring for 2-3

s slurry washed with

h 15 dried for 4-6hrs
chemi cal purity

12.5 L) for 15 to 30
P suspensi on was

extracted with ethyl

10

UTI}JUUIIU Y| LILLI
o s e 958769 21 8% %gmg‘#ﬂ ¢
VT aceS (1& 5 1) 5630 10 7
Mdl, 7031g) was added
ure wa]é’rlﬂﬁlterej. TREI3HI i d
Heptarme—(Z -5 —thet
0 gi vgza}%sLat b sal 'IP?.G48 kg,
plt wag. g7 rred|w th gM3agat er
s added to a pH of 9 0-10  Thd
13.527 6.5406
15.121 5.85426
16.045 5.51918
16.331 542339
19.457 4.55852
20.133 4.40682
20.2941 4.2386
21.28 4.1718
22.239 3.99412
22.823 3.89318
23.51 3.78098
24.714 3.59933
25.488 3.49186
26.261 3.39074
27.858 3.19988
29.537 3.02169

Description of Figures:
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acetate (3 x 7.5 L). then the conbined extracts were washed with DM water (5
L) and 20% 20 Brine solution (5 Q The organic solution was concentrated
under vacuum at below 505 C, renoving 85 to 90 % of the solvent, then the

residue cooled to 305 C. Heptane (15 L) was added and_t he mxture stirred
for 2 to WOH0R6/449585_30 C then 60 to 70 % of the sol VERFUNIEHYPi || ed of f
under vacuum at bel ow 505 C. The m xture was cooled to 305 C, stirred for |

to 2 hours, then fiHigue eldshoptseXReyi powdes dififnaction s lebtringidt fler Helymengh 25 (5 L)

e 1! SEpHPAS) LOEUHRSL DAL RS 2B AR B P >

1, 5- a] pyr {(8)-di(R-méthigd-] 1,2 4 fxadiatod-5 y1)-hrhing. ﬁ’s]ﬂé‘saﬂbéﬂzbéfoﬁ.')/'anﬁrpW'] am ne
(1.70 kg,[(g)her(n caltwpl)lljrl t?XSQ @@}Qﬂéﬁ] 3<tu;e of Form1 (1.37 kg,

3.37 Mol , chsgacienigedoly haming ang}gkmwttqgn with signals substantlal}/ as hstcd in Table 1.

3- (4- et h 2- met d th 7- 30
3[/I ] ( [(S)- 1%%- ne[rﬁfglfripg sﬁ%‘%&é‘&e g?@hﬁpﬁT%%g ’]n%%&ﬁ pi/r Z%gﬂnacet ate
(2.05 L) weitx %&Hylt[sheﬁﬁ)-ag &ﬁeﬁy(w I,5 Syt @R.- ae(Bved) The

sol ution was tﬁqn cooled to and Hept ane (6.85 L added bef ore heating
to 602.5 mctlwb[ly%}opadnmi -fryd)- mpylbmng 20061044958 PCTI US20051037576

[ 3- (4- nmet hoxy- 2- net h th r.azol o rimdip-7-yl]-
(S)-1-(3- methyl - 11? é“rﬁ?’ igﬁf éi%ffs'%"‘ﬂ% ?ﬁ;’bﬁ%’( to %W%%Q%@?‘%OéfﬂPppr epar ed
as descri peigma veF rin0. %o \B3-(AREthF e tnathyl GRErP2 S-dileRyl fiRadblofl 51 e was
cool ed top4 mzﬁl‘B C,Othen hea\t(@ec(j backﬁtgo 50 yfpﬁ% l%’ahen fur%(hl?r? sedéd’ mat eri al
(0. 5% W wrlpwasidintd odl-[(Sh b G-msthyl-1 g4 loxadizzpl- S-Momdbaremcto 305 C and stirred
for 12 hrs at 305 C. Heptane (2.74 L) was added and the m xture stirred for
a further 12 hrs at 305 C. The slurry was filtered and the solid slurry

washed wi th Hept aner @il it fcoghiRd IRdti sPetRSardr di€factiBs QlatavRiIL vary adlligh®p C for
8hrs to give 0.97 kg of polynorph Form 2 of

[ 3- (4- met mgd.ug tevatipus faceary sychpassthe temperature, concentration and instrumentation
o et et St i bl O3t TS e oy o

Col ummsZoEffRiencl- ﬁlﬁaﬁWlﬁ&gﬁt NMThe p8akdpositicdhk Qfioted herein are thus subject to a

variation of +/- (.15 degrees 2-theta.

As shown in Figure 6, the polymorph Form 2 exhibits a predominant

endotherm peak at about 115.1 °C. It should be recognized that that the endotherm peak

as measured is dependent under a number of factors including the machine employed, the

20 rate of heating, the calibration standard, humidity and the purity of the sample used.

Accordingly, the term “about 115.1 °C” is intended to encompass such instrument

vartations.

X-Ray Powder Diffraction
25 X Ray Powder Diffraction (XRPD) analysis was performed on Bruker
D5005, using Sol-X detector. The acquisition conditions were: radiation: Cu Ka,
generator tension: 40 kV, generator current: S0mA, start ang]é: 2.0 °26, end angle: 45.0
°I29, step size: 0.04 °20 , time per step: 1 second. The sample was prepared on zero
~ background sample holder.
30

Raman Spectroscopy
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15 Mobil e Phase-A 0. 05% TFA( Aqueous) Mbbile Phase -B 0.025%
TFA(Acetonitrile) Colum tenperature 40 C Flowrate 1.0 mM/mn Wavel ength
of detection : 225nm 20 Injection volune 51 Run tinme 30 mins Concentration
0.3 mg/mM G adient programLinear gradient Tinme in mp i se- A(%
Mobi | € phWOROB/eY8 0 75 25 25 5 95 29 5 95 30 75 Z%CT%Q%%P%EH me 5 min
25 Retention time Form 2 about 9 min Diluent: Mbile Phase-A: Mbile Phase-B
(1:1) 70 WO 200610nstomeendcgonfigpeagan-oKassrs RXpY| JW5ED IORB6RInS ystesp Micro

[3-(4-rret|§gE.M- | =2y O gl I

pyrazol o[ 1, -%]?Sﬁly ?Jrﬁﬁd/f‘ﬁﬂﬁb}’y%qan[ ?%}r?lfv?gmrfet hyl - [

1, 2, 4] oxadi azol -5-yl)-propyl]-amne shows the XPRD pattern (Figure 4). 5
Tabl e 2 shows the XRPD ang| es and _d, spaci ngs _for pol ynmorph Form 2

of [ 3- (4- Met hoxy- 2- ntfigtansighicqyring 5?5’-"’319%1( w1 pyrazol of
1,5-a]lpyrimdin-7-yf)- - e iGom ARt hgl :

1, 2, 4] (F)s}(/adi azol - 5- y]:n%t-r%ée?f)y nflg%a@' ?a%?%o Z'F:A'Xl-]ﬁaf/n?g\?\dgarm y fF T act] on
Spectral @ 10Xmixf toRG0 YOPDNR Flgw ef0ril/ndrgampled- 05 ehgval ue Angstrom 10. 415
8.48651 12.125 7.29347

EXAMPIE 15
SYNTHESIS OF [3-(2,4-DIMETHOXY-PHENYL)-2,5-DIMETHYL-PYRAZOLO] 1,5-A)JPYRIMIDIN-7-

- 10 YL]-(2-METHOXY-ETHYL)-(3-METHYL-{1,2,4]JOXADIAZOL-5-YLMETHYL}-AMINE

TEA, THF
15a ]
w Acetamide oxime
NaH
de Q THF
DBU
AcCN 0
w3
O
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
15 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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12.36 7.15526 13.177 6.7136 13.527 6.5406 15.121 5.85426 16.045 5.51918
16. 331 5.42339 19.457 4.55852 20.133 4.40682 20.2941 4.2386 21.28 4.1718
22.239 3.99412 22.823 3.89318 23.51 3.78098 24.714 3.59933 25.488
3.49186 26.261 3.39074 27.858 3.19988 29.537 3.02169 10 Description of
Fi gures: WP 99581044958 PCT111820051037576 Fi gur e YCHHBIS Ry powder
diffraction data obtai ned for_pol ynorph Form 2 of

E ?s§ 41 M(eg BoX%/ qulﬁl[éb RS/ b cplogess| l)quzi |51le KGDGH; r3]99 B ; 25786% Ne 2 ilﬁflﬂfgn b?f yl]-
! am ne as descri bed before.
Form2 is 35 h&t%‘ﬁéé#nbé%g @?ﬁg ?ﬁ%ﬁﬂ@( %H)ern wi th signals

substantially as listed in Table 1. 5 Figure 5 shows the Raman spectrum of
pol ymor ph Form 2 of [3-(4-
Met hoxy- 2 S#ptl8BL - phenyl ) - 2, 5- di et hyl - pyr azol o[1,5-a]pyrimdin-7-yl]- [(S) ]-

(3- methyl-[ 1,2, 4] Bﬁﬁd(b%%'m) and ldmﬂ%irﬁg)(ﬂo mQ} wéte added to a solution of Cmpd
5 d4e (400 mg) in acetonitrile (4 mL). The solution was stirred and heated at 80 °C for 16 hr.

The cooled mixture was concentrated, then ethyl acetate (20 mL) was added. The mixture

was washed with water (2x 10mL), then brine (10 mL), and the resulting organic layer was

dried over magnesium sulfate, filtered, and concentrated. The residue was purified by

gilica gel column chromatography using 95:5 dichloromethane/methanol as eluant to

10 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
15 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 residu;: was purified by preparative LC/MS to provide Cmpd 15-1. Mass: 452.8
20 (MH"); HPLC: Analytical Method 2, retention time 1.406 min.

- Depending on the pyrazolo-[1,52)-pyrimidine, amino acid ester and oxime
reagent, the compounds in the following table were prepared:
Table 5.
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Figure 6 shows a Differential Scanning Calorinetry (DSC) thernogram of

pol ynor ph Form 2 of

(3-(4- thhoxy 2- met hyl - phenyl ) - 2, 5-di net hyl - pyrazol o(1, 5- 10

al pyrimdin-7 gg& (S)-1-(3-nethyl-[1, 2, 4] oxadi azol -5-yl )-propyl]-amne. It
will be r XOHHLULPS hat spectra and diffraction data wWPCT/USH0§0335T6ght | y
according to various factors such as the tenperature, concentration and
instrunmentation wused. The skilled person will ysecognise that XRPD peak
positions are affected by 15 differences in_s | e height. The peak
positions quoted herein are thus s®je®,, t riation of +/- 0.15 degrees
2-theta. As shown in Figure 6, the Polfnorphd Fo'm 2 exhibits a predoni nant
endot her m peak at about 115.1 cR 9 bé ecogni zed that that the

endot herm peak as neasured is depgendent ‘ander a nunber of factors including
t he machi ne enpl oyed, the 20 rate ing, the calibration standard,

hum dity and the purity of the s&p ed. Accordingly, the term "about
115.1 C'" is intended to enconpag ment variations. X-Ray Powder
Diffraction 25 X Ray Powder D %8 . XRPD) anal ysis was perforned on

Br oker D5005, using Sol-X defectoN. The\ acquisition conditions were:

radi ation: Cu KCt, generator tension: 46lk generator current: 50mA, start
angle: 2.0.2Q end angle: 45 0 20 __step si o 004 20 tine per step: 1
second. The san on zero Packgﬂound sanpl p hol der. 30 Raman
Spectrosc 72 PCIHI52005 516__|] nstrunent Copfiguration:
Kai ser RXiI%y em M 3&”’ Saﬁble Bn i] sanpl e pan,

| aser | =|785nn e i Scanni Galorlwetry (DSC)| 5 I nstrunent
conf i gur at-er—0—+080—FA—Hhe

.er,.,t:c Sapte—pdR—FHi—@1ok~+h to 150 C

N2 “FI ow =50nL/ nfi 5- 5
15-1 452.5] 452.8 1.408

15-3 Nm' @ 45054 | 45021 322

432531 4332 3192

15-4 Nm'

43651 | 436.8 1.1?
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EXAMPLE 15 SYNTHESI S OF [ 3-(2, 4- DI METHOXY- PHENYL) - 2, 5- DI METHYL- PYRAZOL] |

, 5- Al PY'MW N- 7- 10 YL] - (2- METHOXY- ETHYL) - ( 3- METHYL- [

|, 2, 4] OXADI AZOL- 5- YLMETHYL)-AM NE " i 0~ gaml if HAY °' TEA,, THF V1i5a H
Acel am de oxime NaH DBU AcCN O~ 15b 15.1 1 1 Step 15A: To a solution of
2- met hoxy ShIPHMHME (2.9 L) in THE (40 nl) was added PEFUSIONYIEFOne (9.3

m.) followed by nethyl bronpaceta (2. ). The m xture was 15 stirred at
RT for 16 hr, then the solvent wa ed. The residue was dissolved in

et hyl acek"z‘ﬁ'ﬂmﬁ%% [449 4-DIREARKYWHER YIRS S YEQ%)ZOL@J!?%E( ngh\):l!_ then the
organic layer was dried over magnesi'um su te and concen rat he

resi due was MF(EWHOID\]-ETBYILM[&-&B-@@IIHWEIoZr&langmby—Su@)mge%]&m

di chl or onet hane/ met hanol as eI uant to giowe 15a (1.8 73 WD 20061044958

PCT/ US20051 031576 g, 37 %y| s a oI orless liquid. 111 NWR (CDCl 3, 300
MHz): 2.78 (t, 2H, J=3Hz), H343(s 2H), 3.48 (t, 2H, J=3Hz),
3.70 (s, 3H). Step 15B: DBU (01 15a (220 ng) were added to a
sol ution of Cnpd 1{;«%/ 200 mge) ‘N ace on e (4 nL). The solution was
stirred and heated at 80 C_for 16 hr coobead m xture was concentrated,
then ethyl acetate (20 niL) vvas“%.’dded The ure was washed with water (2x

10m..), then brine (10 nL), and the resufti organi c Ia r was

I \
DMF 1 /(TO
Acummdeoxnme \'\N
ty

. / N
\ THF N
n »
2, ey
N O
161
o
/

To Cmpd 4e (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

5 Step 16A:

mixture was concentrated under vacuum. The residue was dissolved in ethyl acetate
(5mL), and the resulting solution was washed with water (2x S5mL) and brine (5 mL).
10 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 mlL). After 5 minutes at RT, methyl 4-
15 bromobutyrate (0.2 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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dried over magnesiumsulfate, filtered, and concentrated. The residue was
purified by silica gel columm chromatography using 95:5

di chl or onet hane/ nmet hanol as eluant to 10 provide Cnpd 15b as an oil. Mass:
428.8 (MR HPLC: Analytical Method 2, retention tinme 1.46 min. Step 15C
A suspensi 8§/04428t ani de oxi me (60 ngin anhydrous THEPEHURMYOIREE stirred
at RT as NaH (32 ng of 60%dispersion in oil) was added. The m xture was
stirred X@pflo€:. 45 min at RT, then a solution of Crpd 15b (173 nm) in

anhydrous TFW (5 add The m xture r xed for 2 hr
coo?/ed m xt ur e(vvarsn(%f'ﬂwa ié& Rr¢paped ?%X%HMt e subiggtegd do (“i?o m_) and
washed W bibcyfbebf Siep 14T, n'ihe)cr@dedreaaloﬂem(xmfrw&s dlluTél'ie\vitﬁS(th:tﬁdnt tﬁérgan' c

| ayer was dried over ‘magnesi umsulfate, filtered, and evaporate

resi due \A@mfmclrdlrﬁctdﬁbbprqpmpwhﬂ%tmmmﬂﬁdwhd@sm (Lﬂﬂ) HRh@s 452. 8
20 (M), HP ti.cal Method retention time 1.406 m n. Depending on
the py azél"l?-)‘yf?%r}lﬂﬁ'fq’ﬁ”&f’ﬂé'meéﬁsﬁdmﬂci d ester and oxime reagent, the
conmpounds in the followi ng table were prepared: Table 5. 74 WD 20061044958
PCTI US20051037576 R2a man RP. " mx\, Cmpd R MWM5 tR 15-1 ~~ 452.51
452.8 1.408 15-2 432.53 4312 3. 1EXANIBLIEB 1750. 54 450.2 3.22 15.4 436.51

436.8 1.17 S75 WO 2 %1{)4 58 PCTI US2005/ 037')-3;% EXAMPLE 16
4-METHOXY-2-METHYL-PHENYL)-2,5-DIMETHYL-PYRAZOLO[ 1,5-

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

H,NOHHC! *
MeOH, H,0
NaQH

10 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
15 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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SYNTHESI s of

[ 3- (2, 4- DI MEnDXY- PHENYL) - 2, 5- DI | NETHYL- PYRAZOLO | , 5- A) PYRI M DI N- 7-

YL] - ( 2- METHOXY- ETHYL) - [ 3- (3- METHYL-[ 1, 2, 4] oxADI AzoL- 5- YL) - PROPYL] - AM NE o,
w CNH 4e ACCN 16a Nu? O/ /[+J DWF N~ O~ J O Acawni deoxi %T‘FN Dt N
O- 16b /WO2M46044958 5 Step 16A: To Cnpd 4e (200 ny) irPCéfé'é%%H’s’rsi e (5 nL)

was added 2- nethoxyethylamne (2 m-). The solution was stirred and heated
at 80 C f8€pd@Bhr. The nixture was concentrated under vacuum The residue

was di ssol ved in ethyl t and t .Sl i ,an. was washed
wth water (2x SM)&§3§E§$ioﬁé§e(lgggﬁ$h%§%%’rﬁ)# ﬁgﬁg\/@r%rr]gglr\l@gﬁ%@u‘r?sat e,
filtrati obddednicopnaseCond siatedonixpiresf cde TmpRl 17aV(priphred @bPeL), themylantmech Was

used in the follow ng step without purification. Step 168; Sodi um hydride
(76 ng of %%@%éﬂ@&gﬂ\d—i ércleas bsgwn selgtiongexydied, tapd shesmixture dias stred R Tpr epar ed
in SteQ 1 hN..; ) A 1.0 hyl, 4- r butyrate
(0.21 ?L) pd\%g? r}gl descf’?'ﬁﬂ% i %dhu?ré b'\%ﬁ@ﬁ%@i? @H&#ﬂo\rﬁlﬁgﬁp’ %lﬁd (éf) n%,'alu% \g&geal ed

vial . Theegfoleaaithi offiy) Ceti8 $2CDNGRNT THE Esmbit@kerBanip 1dyBrsaidiy vagie@loadee (25 nl)
and washed successively with water (2x 10 nlL) and brine. The organic |ayer

was dri edWsh@etassiegsarbonaie selition and were thanedriedaver sk vlfaie. diterethander ude
resi due 1§(§)nc¥\ﬁ1$atc'ﬁs%dpr\6mvitd£]%pd fl% taE%rw{ﬂ cJ h)fa}nc ahR "haterial was used without

further purification.
10 Stepl7C:
N 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 mlL) was added and the mixture was extracted with ethyl acetate
I5 {2x 25 mL). The combined organic layers were dried over sodivm 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:
20 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

25 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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76 WD 20061044958 PCT11JS20051037576 Step 16C, Crude Crpd 16b, prepared
above in Step 16B, was subjected to the procedure of Step 15C. The crude
reaction mxture was diluted with nmethanol, then puri fied di recti ly by
preparative LC/ M5 to afford Cnpd 16-1. Mass 480.8 (MH ()1 HPLC:

Anal yt i caWONSRH#U#S®  retention tine 1.353 nin. EXAVPLEP #U@Wﬁéfs of

s TR M e ST Ay e o

zoL- 3- YL) piottdikd o/ SNEIC:HOmg (28%pfikldy) MSC], TEA "w'. Hal f" " ~/ ~ 17a
17b H NaCN KX01 H NO—lHCI 17¢ 17 17-1_ 10 Stye 17A mxture of Cnpd
4d (1.0 g), (R) 2- dFRsading ﬁﬂd%mm‘b 155%79yﬂ"!¢vfe@ﬁw°a?ﬁl¢lestfr@néfxrms and
acetonitr 90 C for 4 hr. The reaction
m xture vvztlés par g@%ﬁ%@?&i@ﬁ%&?ur aAE &éﬂ g’ge sodi um bi car bonate and et hyl
acet at s Thieleggueous | ayer was extracted W|th one additional portion of
ethyl acetate, then 15 the conbined organicyl ayers were dried over sodium
sul fate and concentrated to provide . Cgpd a as a yellow oil, which was
used without further purification. O ROGFH1044958 PCTI US20051037576 Step
17B: A solution of methanesul fonyl | oride (0.68 g) in DCM (1.0 nL) was

Cmpd ) R"Ef{"" /é MW | MS | &
Yy,
171 ‘é{d 40649 | 407 | 437

17-2 H 42051) 421 463

7.3 \HC{@/ 420511 421| 484

17-4 H 40649 | 407 | 470

" All HPLC employed Analytical Method 1.
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added dropwi se to a stirred m xture of crude Cnpd 17a (prepared above),
triethylamne (0.91 nL), and DCM A clear brown solution resulted, and the
m xture was stirred at RT 5 for 30 mn. Saturated aq. sodi um bi carbonate
solution was added, and the m xture was extracted with ethyl acetate (2x 25
m). The WEHIPGIMA8r ganic | ayers were washed once wi t RCHESHA¥NTFH car bonat e
solution and were then dried over sodiumsulfate, filtered, and
concentrated to provide Cnpd 17b E'XKMRDEHE foam This material was used

wi t hout further i.fication. 5t 17C. Powder ed. sodi u e (0.33 g)
and pot a5 SRS PR RS0 gl & Al RS- XLk bR G kb1 7
(prepared ,b;@rﬂréq Ijle,qgﬂgﬁ, ] d tube at
100 C for 4 )\(fioir)lﬁljﬁ!l\‘li %ﬂﬁsﬁpj& Sé)el aﬁ#éifm e sodi uﬁ Iilb| car bonate

sol ution (25 rrL) was addgd and the mx% S extracted with ethyl acetate
15 (2x 25 nmL). The conjyj-Aed organic | ayersnferne dried over sodium sul fate,
filtered, and concentfated. The residue was I’Ifled by silica gel

chromat ogr aphy usi ng 30%&ttyyl acem‘"’f}hi;l hexalf® as el uant, provi di ng Cpd
17c (0.72 g, 62%yield) as S|r.j ghtﬂwyhney ow NSt ep 17D: 20 A sol ution
of Cnpd 17c (200 ng) in et anI 4 nL) was tregat h hydroxyl am ne

hydr ochl oride (50 ng) an aséi um hydroxi dé€ (40 The m xture was
stirred and heated at 100 Cin geal ed tube for 4 The cool ed m xture
was filtered, and the filtAar % was washed tWic th 5 nL cold ethanol.
The conbined filtrates were congentrated providing d 17d as a white
solid which was used w t hout fur}ther 25 purification. Stec OR Crpd 17d
(prepared above) was dissolved in N, Ndinethylacetam de dinethylacetal (4
m.). The m xture was heated at 100 C for 2 hr. The m xture was

coricent arated and the residue was purified by silica gel chromatography,

el uting weepl8An, 78 WD 20061044958 PCT/ US20051037576

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.

10 Depending on the pyrazolo-[1,5a)-pyrimidine and carbonyl chloride

reagent, the compounds in the following table were prepared:

Table 7.
N’{
HN* N

) o —N
/(L” N
T ey

/0

[Cmpd Rs MW | MS | tg

18-1 -I—Q 43252 | 433] 536
182 %—cp, 46046 | 461 | 5.4

* All HPLC employed Analytical Method 1.
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ethyl acetate in hexane. The product was converted into the HCl salt
followng the procedure of Step 14C. 72 ng (28% yield). Depending on the
pyrazol o-[1, 5a] - pyrim dine, amno acid ester and oxinme reagent, the
corrpounds in the following table were prepared: 5 Table 6. Rt d MVMS tR

-1 406. X9 WO0449587  17-2 H420.51 421 4.63 17-3 420. BETESA0H0IZH6 17. 4
406 49 407 4.70 Al E3PLC enployed Anal ytical Method 1. 79 WO 2006/ 044958
PCTI US20051037576 EXAMPLE 18 SYNBAAMBLERY

VETHOKY: 3. NS PYETBERYR M5 THOR KM BN by VBN SRR P YL - Al vi mhe

0 HaN N Iyb ’P-IQEP;ISWZ mﬁ%&b M@Wﬁ-{rwhﬂ]ox»&ﬁézonﬁé dderL St ep 18A:
Crude Cnpd 17d (100 ngy dissolved i1n 2 nL pyr|d| ne and treated with

cycl opr opanecar bonyl chloride (0. GX4YX}tAMINEhe m xture was heated in a seal ed
tube at 80 C for hr, then the s)?&ent was evapora ed and the residue was

purified by prepar t|ve L OH

LiOH
THF water

/ N-
TMecN ),
/0
: TFAA, 1) HNOH -""'<
- 1) oxalyl TEA L
e K’l/ﬁ\wuz 2) DMA-DMA DMA-DMA Sy
Z) NH, E NH 3) HCJ tog
dioxane
E— ~N =
N \ N~ \ acetone N"N
SN

19¢

Step 19A:
A mixture of 4d (565 mg) and 8¢ (400 mg) in acetonitrile (3.5 mL) was

heated in a sealed tube in a microwave reactor at 150 °C for 30 min. Aqueous sodium
bicarbonate solution was added, and the mixture was extracted once with 3:1

10  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:
15 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 resuiting mixture was extracted

twice with ethyl acetate. The combined organic layers were dried over sodium sulfate,
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10 Dependi ng on the pyrazolo-[1,5a]-pyrimdine and carbonyl chloride
reagent, the conpounds in the follow ng table were prepared:. Table 7. 3L INS
HN NOCmpd { RS MWMS tR 16.1 J--. | 432.52 433 5.36 18-2 FI 460.46 461
5.14 Al 1- PLC enpl oyed Anal ytical Method 1. 80 WO 28&3’”%2 59633%76
PCT/ US200%1D29EHAISBEXAMPLE 19 SYNTHESI S OF (3-(4- METI 4
WIHYL- PRENYL) - 2, 5 DVETHYL - PYRAZ
A] PYR M GN’Itzﬁ dypnd gyaggratedtop ?rgﬁéﬁeé}g& (L 4-gieprdypelfow oil, which was used
1,2, 4] OXARY; e TN ETHYL]-AMNE 1 0 O~~ H | \ &0 F, C NH UGH PAC
NH ~ ~ N THE=Yw °lpwgﬁ|wl°)’wu\|\|\| N 4d do 19a 19b OO0 TFAA 1) Hi NOH °
W. . IIchIorlde NH| E~ 2) DVA-DMA ~N .2) NH, F'NH FF NH 3) NC, di oxane
el der. F, NH HEI N
A solution of crude 19b (1.1 g) in THF (10 mL) at RT was treated with
5 oxalyl chloride (0.34 g), foliowed by two drops of DMF. Vigorous gas evolution was
observed, and the mixture was stired at RT for thr. The reaction mixture was
concentrated, then ammonia (20 mL of a 2.0 M solution in dioxane) was added, and the
resulting suspension was stirred at RT for 16 hr. Aqueous sodium bicarbonate selution
was added, and the mixture was extracted twice with ethyl acetate. The organic layers
10 were combined, dried over sodium sulfate, filtered, and concentrated to provide 19c¢ (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
15 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.

w20 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 fiitrates were concentrated, then the
25 residue was dissolved in DMA-DMA (10 mL) and heated at 90 °C for 2hr. The reaction
mixture was concentrated, and the residue was punified by silica gel chromatography,
eluting with 3:1 hexanes/ethyl acetate to provide 19e free base (70 mg) as a yeilow 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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N ' acetone e VN 19c ~ / 19d 19-1 5 /0 0 Step 19A: A m xture of 4d (565
ng) and 8c (400 ng) in acetonitrile (3.5 mM-) was heated in a seal ed tube
in a mcrowave reactor at 150 C for 30 m n. Aqueous sodium bicarbonate
solution was added, and the m xture was extracted once with 3:1 10

hexanes/ et PO04LHPt ¢ then once with ethyl acetate. ThECTHIMOHETSHr gani c

| ayers were dried over sodiumsulfate, filtered, and concentrated. The

resi due wsalt (36mg) asd ydjovs sdlidc Masgelt l OH(MIT o ML G phnyal ythietod 1 heteatims/ et hy|
acetate as el g%nt_ to provide 19a (410 ng, 53 % as a slightly yellow oil.
Step 198: UTE 25 yre of 19a (1.1 g), Iithium hydroxide (300 ng), THE (10
inL), and water (2 nL) was heated at 90 C for 2 hr. The cool ed reaction

m xture was treated with 4M hydrochloric acid (5 nL) and water (25 nlL), and
the resulting mixture was extract EXAMBLEZOW th ethyl acetate. The conbi ned

ic | er e_dr di |fate .81 WD 2006104495
PCTI U200 8 B a V0 F YL T Lo A S o P SONBIPRRAALOBLET. 1 ) as

a yellagwoil, Wﬁ%gﬁ?qi?'—?ﬁgs}%ﬁﬁgﬁZz‘iﬂéihﬁﬂzﬁuﬁm%ﬁ?-&m% ep 19C. A

solution of crude 19 in TH m.) at RT was treated with 5
oxalyl chloride (0.34 g), followed by two drops of DMF. Vigorous gas
evol ution was observed, and tsbm m xture was stirred at RT for Lhr. The

reacti on m xture t Ma@ted, nia (20 M, of a 2.0 Msolution
i n di oxane) was addedM ad the resul tfi ngd ssepensio s stirred at RT for

16 hr. Aqueous sodi um bi car bonate sol u®on

% Y = o

ELN
ASCN

Step 20A:
Thionyl chloride (0.7t 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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was added, and the m xture was extracted twice wth ethyl acetate. The
organic |l ayers 10 were conbi ned, dried over sodiumsulfate, filtered, and

concentrated to provide 19¢c (700 ny) as a pale green oil, which was used
wi thout further purification. Step 19D: A solution of 19c éﬂgoo and TEA
(750 ny) WO WPERAE (10 nL) was treated at RT with trPEVHRARUBRPC

anhydridesgé.zacg). The reaction m xture was stirred at 15 RT for 2 hr, then
aq. sodiu car bonate sol uti on was added and the m xture was extracted
twice w th dichl or coehpsmd.20bh@64 aiphiwae dusieged tocthe grededureast Stely § BRI tover
sodiumsulfate, filtered, and concentrated. The residue was purified by

silica gePifordnEmpatafgh A me) gt iy sleahtiy, veflay| oih elemapilics geheiramatosaphe| uant
provi di ng oil. 20 Step 19E: To a solution of 19d
(400 ng) anfeafﬁ‘gg‘gf%?%‘@?%a\%gé%‘ka%vded hydr oxyl ami ne hydrochl ori de (85 ng)
and potsassi um hydr oRegbading @nrthe pyratuo-if, 5] PpyEmidiees abiwd suid asterlfid dxihior O .
The reaction m xture was cooled to RT and filtered, and the filter cake was
washed wi f¥RgeRtTheeompomds indhefolevwingithle wemorepered: concentrated, then the 25
resi due was dissolved in DVA-DVA (10 nL) and heated at 90 C for 2hr. The
reaction mxture was concentrated, and the residue was purified by silica
gel chromat ography, eluting with 3:1 hexanes/ethyl acetate to provide 19e
free base (70 ng) as a yellow oil. The free base was dissolved in acetone
(5 n.) and treated with hydrogen chloride (2 mL of 2.0 Msolution in
ether). The m xture was concentrated in vacuo to provide 19.1 HO 82 WO
20061044958 PCT/ US20051 037576 salt (75 ng) as a yellow solid. Mass: 461.0
(MN; HPLC. Analytical Method 1, retention time 5.28 m n. EXAMPLE 20
SYNTHESI S OF ETHYL- [ 3- ( 4- METHOXY- 2- METHYL- PHENYL) - 2, 5- DI METHYL- PYRAZOLQ
1,5- 5 AIPYIUM ] M\ 7- YL] - (3- METHYL-[ 1, 2, 4] OXADI AZOL- 5- YLMETHYL) - AMIr  ~ N A
Soo,
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OH MOHHHO 20. aceurtudc 't,.... Umnme NW THE E4N AcCN 20-1 tab
Step 20A: Thionyl chloride (0.71 nL) was added carefully to a cold solution
of N 10 ethyl glycine (0.50 g) dissolved in anhydrous nmethanol (8 niL). The
m xture was heated at 60 C for 14 hr in a sealed tube. The m xture was
concent r at¥8 20084988 bj ect ed t o co- evaporation with t olREIAB205075%nd
acetonitrile (3x). Drying under vacuum gave the am no ester hydrochloride
salt 20a dablg ite gumy solid, which was carried on directly w thout
further purification. 15 Stens 20B:. The condensati on of Cnpds 20a and 4d by
the procedure of Step 11 A provi dedrOmgd e. (164 ng) as a yellow oil after
silica gel chromatography. 83 v\o]goo RCTI 11S20051037576 Step 20C
Conmpound 20b (164 ngy) was subj ectev (g€ procedure of Step 11B to afford
Cmpd 20-1 (105 ng) as a slightly ye Iow ol | after silica gel chromat ography
enpl oyi ng hexanesl et hyl acetate epfrang-\d Dependi ng on the

pyrazol o-[ 1, 5a}-pyri mdine, am no ]_egter and oxi ne reagent, the
conmpounds in the foll ow ng tabl S D% epared: 84

o
P

L ¢ RZb W%\/ -
- Cmpd . \’<( “)\0 MW | MS | t

20-1 l 40649 | 4070 5135

A\
20-2 446,55 | 447.1 | 5.660

X

* All HPLC employed Analytical Method 1.

85



WD 20061044958 PCTI U520051 037576 Table 8. RR7f6 R Crmpd \ R® MWM5s tR 20.1
406.49 407.0 5.135 20-2 446.55 447.1 5.660 Al HPLC enpl oyed Anal yti cal

Met hod 1. 85 WO 20061044959 PCT/ US2005/ 037576 EXAMPLE 21 SYNTHESI S OF

[ 3- (4- METHOXY- 2- METHYL- PHENYL) - 2, 5- DI MET] i YL- PYRAZOLQ] 1, 5-

Al PYRNM: NWQ 2006/044958) 1 3 4] ox ADI AzoL- 2- YL- PROPYL) - AM NEPCNUS®OH0335Kf6p £1 1~
lla 21a TsCl Ethyl formate DBU 21b 21-1 Step 21 A Hydrazine hydrate (0.50
nL.) was added to a suspension of GEEAMBALEZI’30 ngy) in ethanol (1.5 nl) at

RT. The react] | ] Ly Ll /5 C forl7

hr. The cl earghggfsél?i%%ﬁ& M@E@@?‘éﬁ anEq%%E@éﬁ‘?ﬁﬁé@mﬁ%ﬁ%&%@%gg&vhsé hydr azi de
10 Cnpd 21a as an alHyrMEBN-TYL]-(I1634 12k BoiagoudaLdkarti)omnibe preceedi ng step
(70 mg) was dissolved in ethyl formate (2 nL) and heated at 65 C for 72 hr,
The cool ed solution was concentrated to provide the crude diacyl hydrazine

Cnpd 21b (70 ng) an_oil . Ii'Hz

H,NNH,

S8, 0

Ethyl formate

Stcg. 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
10 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.
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86 WD 20061044958 PCTI US2005/ 037576 Step 21C. A mixture of Copd 21b from
the preceeding step (29 ng), p- toluenesul fony[ chloride (27 ng), DBU (0.053
m.), and THE (0.5 nlL) was heated in a mcrowave reactor at 150 C for 10

m n. Aquequs _sodi um bi carbonate solution was 5 added, and the m xture was
extract ed WP 2HO8H4A acetate. The conbined organic ext P&E(US2003847876dr i ed over
sodium sul fate filtered, and evaporated. The residue was purified by

prepar at i v -layer silica gel chromatography, eluting with 1:2

hexanes/ et hyl acet age : fffo 24 - Lbiad 1 s;_393.0
(M); HPLC Anal yti%alnhﬁglt"ﬁoédf 5:‘?“ p%? %nf‘?%n%% ﬁedzah(%é mﬁﬁém()f% @XI\/BLE 22
SYNTHESI s talfene8sfodyIMETORDE 22 -mhdLTBEL @HERNYL).Y, 2nd THRVEBRHYIL) Mé4RAZOd nlg 5-
AIPYRIRMD N 7-YL]-[ 1-(5- I\/E'[;HYt]_-[ 1, 3, 4] OXADI Azegl 2-_YLEMI;RCPYL,-AM NE H \
L10H |1 a /Mi¢ropsye reactopyat \[50 KC)fop 10njy.  fgeepupysediumchycarbppate N BRE 220 22-t
87 WO 2900 4 : : 0 : ' to

i thi u?h%@kﬁhﬁﬁéﬁgﬁéﬁé%&lwgﬁﬁ aggﬁfg E‘F“géé’ﬁ‘?}"gﬁ?{@@?e%"%‘%% gi vi ng
Cnpd 22a asradudd derwadipmsallfack, filered, akBevaporated. The residue was purified by

preparative thin-layer silica gel chromatography, eluting with 1:2 hexanes/ethyl acetate to
afford Cmpd 21-1 as an oil (12 mg). Mass: 393.0 (MH'); HPLC: Analytical Method 4,

retention time 2.40 min.

10 E LE 22
SYNTHESIS OF [3-(4-METHOXY-2-METHYL-PHENYL }-2,5-DIMETHYL-PYRAZOLO[ 1,5-

AJPYRIMIDIN-7-YL]-[1-(5-METHYL-[1,3,4]0XADIAZOL-2-YL)-PROPYL]-AMINE

&7



5 Conmpound 22a (100 ng) and N-acetyl hydrazi ne were subjected to the
procedure of Step 14B. The crude ethyl acetate extract was dried over
magnesi um sul fate, filtered, and concentrated to provi de Cmpd 22b (110 ny,
96% as a white solid. Step 22C Conpound 22b (50 ngy) was subjected to the
procedur e W 20849B1C with 10 heating in a nicrowave rBﬁE’FW“&Q”@E@O C for 15
mn. The resultant was purified by preparative thin-layer silica gel

chr omat og8@pBYA: el uting with 48:48: 4 hexanes/ et hyI acet at e/ met hanol to
yield Crmpd 22-1 (8 ny, as a solid. Mss: T HPLC:

Anal ytical Method PO"F@PB‘?:%F%WE‘%? c‘&dSlethFH“th 8"‘8&)‘%@@%‘63@5@“3“’

5 Ssﬁ‘é%%%ﬁ?ﬁ%ﬁ%%@%%‘e A1 s

AlPYRIM DI N-7-YL] -[ 1- METHYL-2-(5- METHYL-[ 1, 3,4] OXADI AZOL- 2- YL) - ETHYL]
-AMNE H O f23b HXNH]4d 23x HHH Ae,Oi J 2k J 231 5 Steo23A:
(RS) - Et hy&—eB-z-%ﬂq nobutyrate (435 ng) was added to Cnpd 4d (500 ng) accordi ng

to thesprocedure ofe ﬁﬁlﬁ d ) tg el
chr omatsogr aphy using fé‘%exa?\@s)? nq%%alggagg? as g?u%ﬁ{: S@, 5386910
Conpound mmmm 4Ba sTiseudmdecdtled atevatt Barapr wasedhisdeverf mEgrepuﬂﬂsuﬁatb,o afford

d 23b (367 . Stev 23C.
cp f‘-l ltered, an concentrated to provide Cmpd 22b (110 mg, 96%) as a white solid.

Step 22C:
Compound 22b (50 mg) was subjected to the procedure of Step 21C with
10 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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A solution of Cnhpd 23b (180 ng) and triethylamne (0.100 nL) in DCM (4 nlL)
was treated with acetic anhydride (0.53 nmL) at RT. After 17 hr, additional
15 triethylamne (0.100 nL) and acetic anhydride (0.53 nL) were added. The
sol vent was evaﬁ)or ated, then aq. sodium bi carbonate sol uti on was added and
the mi xt uM0 H4¢044988r act ed 89 WD 2006/ 044958 PCT/ US200BEHHSIH037{6t h DCM ( 4x
10 nmL). The conbi ned organic extracts were washed with brine, dried over
sodiumsul fate, filtered, and evalEXAMEUE 23he resi due was chromat ographed on
silica gel elutin vvith 595 rrethanol in DCI\/Itg afford Cnpd 23¢c (165 ny).
Step 23D 5 %ﬁﬁ%ﬂ Mgﬂ*%jfy WESH Y Bk t%ﬁ@’%‘@é&ﬁkﬂté%f Step 21C
substituti ? A? Y 8l QML Oyj 4]%%]9&&)@% Jerrﬁwf}l mdine in
pl ace of U Pur i Ion by preparati I.n-layer 'l ca ‘ge

chromat ography (1:1 hexanes/acetone as el gagf) provi ded Cnpd 23-1 (12 np).
Dependi ng on the pyrazolo-[1,5a]-pyrimdi stelJ and oxime 10
reagent, the conpounds, i i

RS MVMS to 23-1 +_Q ‘ 460. 46 461.0 5.644
Al'l HPLC enpl oyed @ 61044958 PCT(1JS2005/ 037576
EXAVPLE 24 SYNTHE

3- (2- CHLORO- 4- I\/ETHOx 2

Al PYRIM DI N-7-YL] -[ 1{(3- YL) PROPYL] - AM NE
(O, i

5 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: .

10 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
15 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
89



3d ~ 24a/ 24-1 5 Step 24A: To Cnpd 5d (100 ngl) was added

2- chl or o- 4- met hoxyphenyl boronic acid (70 ng) foll owed by potassium
carbonate (80 ng) and a solution of dioxane/water (0.9 ml10.2 nm). The
reaction mxture was sparged with nitrogen for 5 mn, then

t et r aki s( WQ P8ePBosphi ne) pal | adi un{0) (80 ng) was adBEHUSHRHOVHE r eact i on
vessel was 10 seal ed and heated at 85C for 16 hr. The sol vent was

evapor at eskithddM: (4 lJOemL)iué"hmembinuul ofdanid citiracrs Weye tyyshed eyidr ey érigdi n- | ayer
silica gel chrogmato rap 30% eth I acetate |n hexanes K as el uant,
provi di ng “¥§RFadisRsu %‘eaﬁ ‘?S@Pﬁ'@‘ b residug pas Chrgmaperapked o0 gifigd, 24B: 15
Corrpound ) to the procedure of
SIBb to a %Pgﬁéﬂrdpﬁ Sggﬂﬁli.t gakgmncg@maﬁéﬁh&e%gga@ve t hin-1ayer silica gel
chromat ography (1:1 hexanes/ethyl acetate eluant). Depending on the

pyr azol o- El, 53'-_pyri m dine, am no acid ester and oxine reagent, the
conpounds follow ng table were prepared: 20 91 WO 20061044958

PCT/ US20051037576 ( 9
24 5 428 o1 497 0 Cind 23 ﬁé }"%%@ 3% B prodlinyr, 26 AL 70 4 o1
24 5 464. 8dbstidng 153,883 ,8-héxahydro-1-methyl-2H-pyrimido[1,2-Alpyrimidine in place of

DBU.  Purification by preparative thin-layer silica gel chromatography (1:1

hexanes/acetone as eluant) provided Cmpd 23-1 (12 mg).
Depending on the pyrazolo-[1,5a)-pyrimidine, amino acid ester and oxime

10 reagent, the compounds in the following table were prepared:

Table 9.
5
Cmpd Rs MS [ tr
231 '¥_CH3 406.49 | 407.0 | 4.391
232 -}—cp, 46046 | 4610 | 5.644

* Al HPLC employed Analytical Method 1.
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F~ 92 WD 20061044958 PCTI | JS20051037576 Cnpd MW MS tR 24-6 410.91 411.0
5.102 Al HPLC enployed Analytical Method 1. EXAMPLE 25 CRF RECEPTOR

Bl NDI NG ACTIVITY The conpounds of this invention may be eval uated for

binding activity to 5 the CRF receptor by a standard radioligand binding
assay as JEP&0&P44958 escribed by Gigoriadis et al. (NB’FT’UISFP&%PI%Y&'@I vol 50
pp679- 686, 1996) and Hoare et al. (Mdl. Pharmacol vol 63 pp751-765, 2003).
By utilizing radiol abel ed CRF | i giXISMPLE@4assay nmay be used to eval uate

t he bi ndi ng ct|V|ty ounds of the present invention wth any CRF
recept or sub S@@Fg ﬁ%&ﬁ&m“ﬁéﬂaﬁﬂ’a’r ﬁ?@é‘%%ﬁ ‘?W&Wegﬂ’tﬁ%@‘“&l Spl acement of
a radi ol abel edAﬁ;REIMd)iNQﬂQ flk@%ﬁﬂ%@ﬁfﬁkﬁ&%ﬂiﬁd MormosPgciveal |y, the

bi ndi ng assay 1s perfornmed in 96- well assay plates using 1-10g cell

menbranes fromgcells stably transfectgd with human CRF recgpt ors. Each wel |
recei ves about [0.05 nL assay buffer (&.9.. Dul becco's ph ate buffered

saline, 10 nM Si um chl or\de A) contai ni ng gonpound of
interest or a refference |igard (f0 sauvagi ne, urqcortin | or CRF),
0.05 niL of [12 osi ne 39 \‘/abl congéhtra 0 pM or
approximately the KO as.dek i ned b | ysi and 0.1 nL of a
cell nmenbrane 2NERsi on “cont ai ni ng g receptor. Jhe ture IS

i ncubat ed for : At ZZ C Tolf ¥~ /separation g otthd and free
radi ol i gand-by~wapry filtration over glass\fiber filtef wi ng three
washes, the filtgysmre dried and radi oact' vt{y (Auger el ectr rom 1251)
is counted using a scintillation count radl ol i gand bi ¢ data may
be anal yzed using the non-linear |eas -ses curve-fi #l ng_prdgrams Prism

(GraphPad Software Inc) or XLfit (1D Busines

5 Step 24A:;
To Cmpd Sd (100 mgl) was added 2-chloro-4-methox yphenylboronic acid

(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

10 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:
15 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:
20
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WO 20061044958 PCT/ US20051037576 EXAMPLE 26 CRF- STI MULATED ADENYLATE
CYCLASE Acnvrrv The conpounds of the present invention may al so be eval uated
by various functional testing. For exanple, the conpounds of the present
invention may be screened 5 for CRF-stinulated adenylate cyclase activity.
An assay YO0 2806848 or i nati on of CRF stinul ated adenyPS?@B§W§Wﬁ§@ activity
may be performed as generally described by Battaglia et al. (Synapse 1:572,
1987) wit Mabledd.fi cati ons to adapt the assay to whole cell preparations.
More specifically, the standard assay mi xture nmay contain the followng in
10 a final volume of 0.1 nmL: 2 nM tamne, 20 MM HEPES, and 1 mM I MBX in
DMVEM buffer. In stimulation studie ole cells with the transfected CRF
receptors are plated in 96-well and incubated for 30 min at 37 C

wi th various concentrations of CRF-felated and unrel ated peptides in order
to establish the pharmacol ogi cal rank-order profile of the particular
receptor subtype. Following the i batt’on, cCAMP in the sanples 15 is
nmeasured using standard commercially available kits, such as cAMP-ScreenT"
from Applied Biosystens. For thgzsMNpgc#N onal assessnent of the conpounds,
cells and a single concentratig rel ated peptides causing 50%
stinulation of cAWMP production Ag scbat ed al ong with vari ous
concentrations of conpeting céhpodhds for 30 min at 37C, and cAMP

determ ned as descri bed above. 20 It W|e appreci ated that, although

speci fic enbodi ments of the invention Ban described herein for
purposes of illustration, various nodi ons nmay be nmade w thout
departing fromthe spirit and scope of

€ i nvention. Accordingly, the

inventionfis nat limted ept as by the appehded Tlains. 94 WHAT IS
CLA*MED | .. 1. |A conpound resented by [the fbllow|ng,stiructure: "t2 ° 2,
Ri ~/\ C VI { Cmipdt ®y), MW | MS | T
1
24-1 426911 42201 4.76
24-2 @—\ 42691 | 4270| 4.887
1
) 243 \ 41487 | 4150 5.200
ey
24-4 Q 41091 [ 4110 | 491
1
|
24-5 46488 | 4649 | 5888
F]
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or

pr odr ug

Cl- Ce hal oal kyl

tRa n Ar or a pharnmaceutically acceptabte salt, ester, solvate, stereoisoner
thereof, ( R is hydrogen, C4-Ce al kyl, Cl-Ce substituted al kyl,
substituted C, -C6 hal oal kyl or C, -Ce al koxyal kyl; Rea and

R2b are |ndependently hydr ogen, Cl1-CB al kyl, substituted C, al k

R toget rf&TWZP%"’E‘ﬁéelm t rogen

hal oal kyl WP 2U44*%% ut ed C, - CB hal oal kyl ; or
to which it is attached and either R2a or R2b together with the carbon to
whi ch Reafand R2b are att ed forma 4-7{ nmenbered |heter chclic ring; or
Rea and Rfb together wt carbon atomto which tlhey,afe attached forma
3-7 nenmber&d"Rdaf bocycl i c ®B is al kyl M¥ubsMX (t 88 a| kyl, aryl al ky),
substituted ary|]al kyl, ac C(O)CRe -C(ONROR, n,| or STO2R,,; Y at each
occurr encg—s—t |ucpcnucnt|‘ a—eHr-ect—honrdot C(RA'&'R&'bﬁ'ﬁ‘l_ mis 1 or 2t
R4a and R4b are| i ndependent{y Bydrogen, C|-CB al kyl,| substituted Cl-C6
al kyl, anylal kyl, substityd 2 aryl al kyl , | C1l- Ce al kgxyal kyl, substituted
Cl- 6 al kox¥t klyl, al kyl sul f dnyl al kyl , a9l k§h!0 [mod®&| kyl ami noal kyl or
di al kyl am|noal kyl; or Rd4a afd R4b together wi tth thg carbpn atomto which
they are attached forma ring of 3-7 nenbers dptiodally fontaining wthin
the ring -0-, -S OFA]lmemplobgAhﬂﬁﬁﬁlﬁemOﬁ@ -L, 04 0or i-- N
EXAMPLE 25
CRF RECEPTOR BINDING ACTIVITY
The compounds of this invention may be evaluated for binding activity to
5 the CRF receptor by a standard radioligand binding assay as generally described by

10

15

20

Grigoriadis et al. (Mol. Pharmacol vol50, pp679-686, 1996) and Hoare et al. (Mol.
Pharmacol vol63 pp751-765, 2003). By utilizing radiolabeled CRF ligands, the assay
may be used to evaluate the binding activity of the compounds of the present invention
with any CRF receptor subtype.

Briefly, the binding assay involves the displacement of a radiolabeled CRF
ligand from the CRF receptor. More specifically, the binding assay is performed in 96-
well assay plates using 1-10pg cell membranes from cells stably transfected with human
CRF receptors. Each well receives about 005 ml assay buffer (e.g., Dulbecco’s
phosphate buffered saline, 10 mM magnesium chloride, 2 mM EGTA) containing
compound of interest or a reference ligand (for example, sauvagine, urocortin I or CRF),
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 '*T)
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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95 R5 i s hydrogen, hal ogen, Cl-Ce al kyl, substituted Cl1-C6 al kyl, C1-C8

hal oal kyl or substituted Cl-C5 hal oal kyl; R5 at each occurrence is

i ndependently Cl1-C6 al kyl or substituted C1-C6 alkyl; nis O, 1 or 2; Ar is
phenyl or pyridyl; R7 at each occurrence is independently hal ogen, alkyl,
subst it ut SHO3PEPH495E]- CB  al koxy, substituted Cl-Co al REIUS20081087%160

al kyl sul fonyl or substituted alkylsulfonyl; ois 1 or 2; and each of Re,
Rg, RID and R11 is hydrogen, Cl- CcEXAMHLE Zubstituted Cl-Ce al kyl,

aryl al kyi, substituted arylalk I_l,ED 1-C5 al koxcyal k%l . Substituted Cl1-C5
al koxyal kyl, al kyl sul ﬁﬁwé ENSeA B YCLASASTTRYY ani noat kyl or

di at kyl am noai kyl . I; . ' b o JRILS
ydrogen. G106 ai ke RS UEHA iephh HuFath be MBI Brylontd o
ar e i ndepefosteinhd! yeshiyiglr Boreaxample; (BB cainlsyinds 9f the tprdstriténivenfiorCBag bl yéreamed C1- C5

hal oal kil; or Rl together with the nitrogen to which it i s attached and
ei t her RedoFREspmu pylatgicyrlageaetivisy. n & asspyfer dhs deerminagiomep CRFe

attached f 4- ld.C Lk NG O n Zh. it Qget her
mitn the COllebaladeny BRTRIGEE ARLRYOGKS el pbrrdifled Ol oBRAUS Heslibtd 89
car bocyct iBattagltuget al (5ynapsedl:62; t198Dnd thomodifit AbaRdbidapithe assalRda whold cBOb ar e

each hydrogen; A R6 is C1-CB al kyl or Cl-Ca hal oal kyl; R6 at each occurrence
i s i ndeperfd&@¥faligne1-CB alkyl:; nis 1 or 2;

More specifically, the standard assay mixture may contain the following in

10 a final volume of 0.1 mL: 2 mM L-glutamine, 20 mM HEPES, and 1 mM IMBX in
DMEM buffer. In stimulation studies, whole cells with the transfected CRF receptors are
plated in 96-well plates and incubated for 30 min at 37 °C with various concentrations of
CRF-related and unrelated peptides in order to establish the pharmacological rank-order
profile of the particular receptor subtype. Following the incubation, cAMP in the samples

15 is measured using standard commercially available kits, such as cAMP-Screen™ from
Applied Biosystems. For the functional assessment of the compounds, cells and a single
concentration of CRF or related peptides causing 50% stimulation of CAMP production
are incubated along with various concentrations of competing compounds for 30 min at
37°C, and cAMP determined as described above.

20 It will be appreciated that, although specific embodiments of the invention
have been described herein for purposes of illustration, various modifications may be
made without departing from the spirit and scope of the invention. Accordingly, the

invention is not limited except as by the appended claims.
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R7 at each occurrence is independently hal ogen, Cl-C6 al kyl, Ci1-Ce al koxy,
or -NRsRlo; and oislor2. 3. A conpound according to claim?2, wherein: R

i s hydrogen; Rea and R2b are independently hydrogen or C -C6 alkyl; or 96
R, together with the nitrogen to which it is attached and either Rea or R2b
together with the carbon to which R28 and R2b are attached forma 4-7
nmenbered heterocyclic ring; or R2a and R2b together with the carbon atomto
which they are attached forma 3-7 nenbered carbocyclic ring; R5 is Cl-Ce
al kyl or Ci1-Ce hal oal kyl ; Re at each occurrence is independently Cl-C6

al kyl ; ny R7 at each occurrence is Cl-C6 al kyl, Cl-Ca

al koxy, gwiikgﬁgBhagﬁgg 0|52 4. A conpound according to claim 3, wherein:
R, is hydrogen; R28 and R2b are independently hydrogen or Cl-Ca alkyl; R5

s CCe alkyl or £, - B, bglgal, gﬁﬁpreﬁe%te%}bﬁﬁgPoue&%gfs{rsam% s i ndependent |y

Cl-C3 al kyl ;

RZb
RI\N/C\ /Het
-'N"‘N\
e,
Ar
NRy),
or a pharmaceutically acceptable salt, ester, solvate, sterecisomer or prodrug
thereof,
{ Ry is hydrogen, C;-Cs alkyl, C,-Cs substituted alkyl, C:-Cs haloalkyl,
‘ substituted C-Cs haloalkyl or C,-C¢ alkoxyalky!;
Rza and Ry, are independently hydrogen, C+-Cq alkyl, substituted C4-Cs alkyl,
C,-Cq haloalky! or substituted C4-Cy haioalkyl;
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
Rz, and Ry, together with the carbon atom to which they are attached form a
3-7 membered carbocyclic ring;
R; is alkyl, substituted alkyl, arylalkyl, substituted arylalkyl, acyl, -C(O)ORs,
-C{O)NRgR 15, or S{O)Ryy;
Y at each occurrence is independently a direct bond or -C{R4aRap)m-
. mis 1or2;
L Rsa and Ry, are independently hydrogen, CCs alkyl, substituted C+-Cs alkyi,

arylalkyl, substituted arylalkyl, C,-Cs alkoxyalkyl, substituted C4-C¢ alkoxyalkyl,
alkylsulfonylalkyl, aminoalkyl, monoalkylaminoalkyt or dialkylaminoalkyl,
or
Raa 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-, -8- or -N{Ra)-;
Het is

R

3
Ay

i
, O or N
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R7 at each occurrence is C -Ca al kyl or Cl1-CB al koxy. 5. A conpound
according to claim4, wherein: one of R2, and R2b is Cl-Ca al kyl and the
other is hydrogen; R5 is C -Ca alkyl; and one R7 is Cl1-C6 al kyl and the
other is Cl-Ca al koxy. 6. A conpound according to claim1l, wherein the
compound is selected fromthe group of: [1

-(3-Cyciopropyl -[1, 2, 4] oxadi azol -5-yl ) -propyl]-[ 3-(4-net hoxy- 2- net hyl -
phenyl ) -2, 5- dinethyi pyrazol o[ 1, 5-a] pyri m di n-7-yl]-am ne;

[1-(3- Isopropyl

2, 4] oxadj,azql -5 I) y met hox th phen - 2,

5. di met h %VF é 9§°9§R ‘# ?ﬁ'ﬂfq Hst*futyﬁ}% éﬂ%‘ ES9‘;7'6 haiodiki or

[ 3- (4- I\/ESMW@%ﬁﬂwoqﬂWényl) 2, 5-dinmethyl-pyrazolo[ 1, 5-a]pyrimi

di n-7-yl Rs bt éach(oacwrmnbyimﬁdepandé]upmdjaml orsupstiuteéd ghepykyiet hyl ] am ne;

[ 1-(3- Isgﬁg@gy+-2[1 2, 4] oxadi azol - 5-yl') - propyl ] - [ 3- (4- met hoxy- 2- net hyl - phenyl
)- 2,5 dlmethg o] razo of 1, 5-a]pyrimdin-7- yIJ am ne;

[ 3- (4 I\/Ef}‘FIB" % ﬁl\é Y{W phenyl)-2, 5-dineth azoI 0&1 5-a] pyri m di
n-7-yl]-Re atea(ci; Qfﬁ@iﬂrrgnce[lwngenqiémuur@MBn@lgw )subslityteq alini BeCe

[ 3-(4- NEtaikoxw Qutmﬂtultad -Gl ydikoxy, SNELRB! aktytspiferar obro[slibstit@egyri m di n- 7-y1J- (
3- net hyg oxadl azol - 5-yl net hyl ) - am ne;

(3-Cycl ogr opgl 2, 4] oxadi azol - 5-yl net hyl ) - [ 3- (4- met hoxy- 2- net hyl - phenyt) -
2, 5-dine g oto[15a g/rlmdln 7-yl]-am ne;
(3-1sopr Qp%ho :?M‘J"zmxaaﬂl%zdﬁ W%%@WsWWBSQWI%Q&Gx@eMt hyl - phenyl )-2,5

-2 gi met gyl—ylamwt , 3nbstitdtdd afytaildyp 1, C, mitkdkyalkit, substiuteéd €;-Cf, 2ik6:3raRylc| opr opyl - [ 1,
oxa
bﬁyewroﬁ%m@i srﬁ)nosm*reﬁaBa/claw[amlda%dyg?r(diarmr@ﬁaafgzyf] i ne:

met hyl - phenyl) di et hy yrazo pyri'm
[ 3- (4- Met hoxy- 2- net -phenyl ) -2, 5-dinethyl-pyrazolo[ 1, 5-a]lpyri md i
n-7-yl]-2[( cgmﬁg@rﬁfjlqcsgcd{rg e h"W yherein; 4] oxadi azol - 5-yl ) -et hyl ] - ani ne;
[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5-di et hyl - pyrazol o[ 1, 5-a] pyri m din-7-yl]-[
1- R, is hydrogen, C,-Cs alkyl, C-Cs haloalkyl or C;-Cs
alkoxyalkyl;
Rz and R, are independently hydrogen, C,-C; alkyl, substituted C,-Cg alkyt or
C,4-Cq 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
Rz and Ry, together with the carbon atom to which they are attached form a
3-7 membered carbocyclic ring;
Y is a direct band or ~C{R4Rqp)- where R,, and Ry, are each hydrogen;
Rs is C4-Cg alkyl or C,-C; haloalkyl;
R;s at each occurrence is independently C,-Cg alkyl,
nis1or2;
R; at each occurrence is independently halogen, C,-C; alkyl, C4-Cg alkoxy, or
-NRgRp; and
ois1or2

3. A compound according to claim 2, wherein:

R, is hydrogen;
Rz, and Ry, are independently hydrogen or C,-Cs alkyl;
or
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(3-trifluoronethyl-[1,2,4]oxadi azol -5-yl)-propyl]-an ne;

[1 (3 Cycl opropyl -[ 1, 2, 4] oxadi azol -5-yl ) -cycl opropyl J-[ 3- (4- met hoxy- 2- net hyl
- phenyl)-2,5-dineth yI pyrazol o[ 1, 5-aJpydmid in-7-yl]-am ne);

[ 3-(4- Met hoxy 2- met hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ 1, 5-a] pyrim di n-7-yl J-[
| - (3-nethyl-[1, 2, 4] oxadi azol -5-yl)-cycl opropyl]-am ne;
(1-(3-Ethyl-[1, 2, 4] oxadi azol - 5-yl)-cycl opropyl ] -[ 3- (4- net hoxy- 2- net hyl - pheny
|)- 2,5-di methyl -pyrazol o[ 1, 5-a] pyri m din-7-yl]-am ne;

[ 3-(4- Met hoxy 2met hyl - phenyl ) - 2,

5ot gfghmt#%%,t@ge{ b ThithE 5 ¥hdenbd anBRY RLTor R

[ 3- (4- I\/E‘P her. v "hé"t‘%ﬁ'? ReteyMhich Rea AndeRnyareatfaghed dorm 8. 417p pyrinidin-7-yt]-[
1- (3- trmémheradmetetopvgnpnng,, 4] oxadi azol - 5-yl ) -cycl opropyl ] -am ne; (

[ 3-Etdryl -[ 1, 2, 4] oxadi azol -5-yl)-(R)-1-net hyl - et hyI] [ 3- (4- et hoxy- 2- net hy
I heny,

] 6- D%%t ﬁd% oﬂgﬁép%& - pyri
a

3

y

[

(

E) Q r@aﬁ%n %or’h tg\rivhfc%ﬂgé% 'aﬁ‘fa? by 52m ne;
pyr i i Yf MEMRGrad @IIREIYING( R) - 1- (3- et hy! -[ |
4

2,

-pyrazol o[ 1, 5-
] ox a4 laﬁﬁ)-ICe 5lkyll or atlsHajoaliand; ne;

4- IR tehawcdahemé&w@ieFerd:eﬁwwmam( S)-2-(3-nethyl -[1, 2, 4] oxadi azol - 5-

2-
3-
]
2,
- (
1) - yrr sidin-1-yl]-pyrazo
3-
met

o[ 1, 5-a] pyri m di ne;

nmet hoxy- phenyl ) 2, 5-di met hyl "pyrazol o[ 1, 5-a] pyrimdin-7-y!']-[1-(3-
hyI &r 15 PR§Wk adi azol - yI ) - propyl ] -ami ne;
[3-(2, 4- &mmawﬁnwsp Lok, ﬁe@hylkompaﬂf\lﬂﬁ[ulafﬂi alpyrimdin-7-y[]-[]-(3-
met hyl - [ dis2. 4] oxadi azol - 5-yl ) - et hyl ] -am ne;
[ 3- (2, 4- Di met hoxy- phenyl) -2, 5-di net hyl - pyrazol o[ 1, 5-a] pyrim din-7-yl]-[1-(3-
methyl -fl , 2,4]oxad iazo |-5-yl)-butyl]-am ne; 98
[ 3- (2, 4- D met hoxy-4phaowippuld deadrding toyclaimprabekial 1, 5-aj pyrimdin-7-yl]-[3-
met hyl -i -(3-nethyl-(1, 2, 4]oxadiazol-5-yl)-butyl]-amne; [3-(2,
4- Di met hoxy- phenyl ) -2, 5-dinethyl-pyrazolo[1l, 5-a]pyrimidin-7-ylj-methyl-
(3-met hyl -[ 1, 2, 4] 6aslnairagens- yl net hyl ) - am ne;
Benzyi - [ ;,(aAd /@b MdepsndentythytRéden or Y0, ikt 3-y1 ) - 2, 5- di met hyl - pyrazol of 1,

) Rs is C4-Cq alkyl or C1-Cg haloalkyl;
Rs at each occurrence is independently C,-C; alkyl;

Het is
R5
0
\/l% | N ?/Rs
o

; and
R; at each occurrence is C4-Cg alkyl or C4-C; alkoxy.

{ 5. A compound according to claim 4, wherein:
one of Ry, and Ry, is C4-Cq alkyl and the other is hydrogen,
Rs is C1-Cg alkyl; and
one Ry is C-Cs alkyl and the other is C4-Cg alkoxy.

6. A compound according to claim 1, wherein the
compound is selected from the group of:
[1-(3-Cyclopropyl-[1,2 4]oxadiazol-5-yl}-propyl]-|3-(4-methoxy-2-methyi-
phenyl)-2,5-dimethyl-pyrazolo{1,5-alpyrimidin-7-yl}-amine:
[1-(3-Isopropyl-{1,2,4]oxadiazol-5-yl)-propyl]-[3-(4-methoxy-2-methyl-phenyi)-
2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-amine;
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alpyrimdin-7-yl]-(3-nmethyl-[1, 2, 4] oxadi azol - 5- ylnethyl) am ne;

[ 3- (4- Met hoxy- 2- net hyl - phenyl ) -2, 5-di net hyl - pyrazol o[ 1, 5-a] pyrimdin-7-yl]-[
1- (3-methyl-j 1, 2,4joxadiazol-5-yE)-propylj-am ne;

[ 3- (4- Met hoxy- 2- et hyl - phenyl ) - 2, 5- di net hyl - pyrazol of
,5-alpyrimdin-7-yl]-[i- nethyl-2-(3-nethy|-[ 1,

2, 4] oxadi azol -5-yl)-ethyl]-a m ne;

Benzyl - [ 3- (4- met hoxy- 2- met hyl - phenyl ) - 2, 5- di net hyl - pyrazol o[ 1, 5- a] pyri m di n-
7-yl]1-(3-nethyl-[ 1,2, 4]oxad |azol 5-yl net hyl ) - am ne;

3-(4- Mg h net.h Z0 rimdin-7-yl]-

%2 (2 2- t@%ﬁ%&%‘w %h ﬁ‘ﬁ%‘ﬁé&ﬂzﬁﬁ}wgﬁyf"ﬂ@ﬁw} ﬁ!alto %yl] am ne; /]

[ 2- (3 oyt qxa 'aﬁ‘] '8 yi-gmipeinet hyl - et hyi [ - [ 3- (4- net hoxy- 2-
Griopthyy 2 4lqxadiazgl E -ethyl}

net hyl - pMdﬂW@p@zyI B MDMW%J@MWﬂ (i (4imetbogl methyl-phemylf- y1 ] - ami ne;

I[2 (ﬁ |52’de¢?ﬁé‘thyllp%a%olﬂt%éﬁ ﬁ’fﬁilaln"ﬁ Lhrhink- Met hyl - et hyl7] [ 3- (4- met hoxy- 2- et hy

- en am ne;

[2- (3 Ottt Zhiy 'ﬁ*‘*ﬂﬁ?szamiewﬁav@z% tpblpfiah

- met hyl - & rﬁ&h;’-ﬁ@“% adiazelSxy-outyiamirgy | -p h e nyl)-2, 5-di net hyl - pyrazol o]

1, 5- a] lsy(tifhﬂetmnyd-memyl?phphyl) aﬁ?mmethyl-pyrazolon 5-a]pyrimidin-7-yl]-(3-

[ 2- g}3||39@ |2¢{]éxaasaﬂi|>lf-’5‘ fg0lamng/l ) - (S) - 1-net hyl - et hyl ] - [ 3- (4- met hoxy- 2-
t ;

[5- (4-Nb P&G’wﬁ ﬁE*#YJZ°F§-9%%ﬂ£!%P%1h%¥v Ahafadhl o 0c:

ni di n- 7- 9Py i W@Zﬁl‘e kﬁr?lp i ¥h9minga, 2, 4] oxadi azol - 5-yl ) - et hyl ] - ani ne;

(3-(4- 'Veﬁﬁlmom"ﬁez Hlpkaqubﬁy}mﬂmﬂ)r[ar(mamxmynammmytsza] pyrimdin-7-yl]-[
[11 Eg gﬂlhﬂhy[ﬂyr&oi’d][f!i?&ﬁyﬁﬁﬁﬂmﬁ 1ai’f&r1id?i:| ;&@;ﬁyl] amr]ne % (3 a-di meth

i ! BRI ¥t B ax | Met hOXy-
heny! e i H%E%j?! 3B
(305 @P%é%mvﬁ % Ay o8y oAt nef%
, 5-a] pyri3ﬂ(|4dﬁ¢th®<¥;ﬂ-me!hVl'r(l'@ny!hﬁiﬁlfd)mapﬂ-pyrazolo[1 5—a}pynmld|n-?-yt]-
2, 4] oxadj (RFWWEWEHQWV)-HW Xédm@ms-l?@-ethyl] -amine;

[3(4NE BL ] pyrimdin-7-y1]-
|3 (4, Mepdianye gm’ffﬁ b ﬁme éégm@%wws%mm yF1f
[3-(4-Me nﬁg@ AP 5")3!”8 W%~ pyrazol o[ 1, 5-a] pyri nidin-7-yl]-
[2 2, 2-tHiB toom@ﬂ)[i £T4d®<ad@tzwyﬂ yl[ cyelopropyl}-{3-(4-methoxy-2-methyl-

2, 4] ox adpieergl)-275~tmatlylpyrazois] N Balpy@imidve 7-yll-amine);
[3-(4-Methoxy-2-methyl-phenyl}-2,5-dimethyl-pyrazolo{1,5-alpyrimidin-7-yl}-{1-
{3-methyl-[1,2,4]oxadiazol-5-yI)-cyclopropyl]-amine;
(1-(3-Ethyl-[1,2,4]oxadiazol-5-yl)-cyclopropyl]-[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]-(3-
propyl-[1,2,4]oxadiazol-5-yimethyl)-amine;
[3-{4-Methoxy-2-methyl-phenyl}-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yi]-[1-
(3-trifluoromethyl-[1,2,4joxadiazoi-5-yl}-cyclopropyi]-amine;

( [2-(3-Ethyl-[1,2,4]oxadiazol-5-yi)-(R)-1-methyt-ethyl]-[3-(4-methoxy-2-methyl-
phenyl)-2,5-dimethyl-pyrazoio[ 1,5-a]pyrimidin-7-yl]-amine;
(3-(6-Dimethylamino-4-methyl-pyridin-3-yi)-2 5-dimethyl-pyrazolo[1,5-
a)pyrimidin-7-yl]-[3-methyl-(R)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-butyl]-amine;
3-{2,4-Dimethoxy-phenyl)-2,8-dimethyl-7-[(S)-2-(3-methyt-[1,2,4]oxadiazol-5-
yi}-pyrrolidin-1-yl]-pyrazolo[1,5-ajpyrimidine;
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolof1,5-alpyrimidin-7-y]-[ 1-(3-
methyl-[1,2 4]oxadiazol-5-yi)-propyl]-amine;
[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;
[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;
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3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di net hyl - pyrazol o[ 1,
-ajpyrimdin-7-yl]-[1- nmethyl-2-(3-trifluoronethyl-[ 1, 2,4]oxadiazo
5-yl)-ethyl]-an ne;

- (2- Chl or o- 4- net hoxy- phenyl ) - 2, 5-di et hyl - pyrazol o[ 1, 5-a] pyri m din-7-yl] -
2,2-trifluoro-(S)-1-(3-nethyl-ji ,2,4]oxadiazol -5-yl nethyl)-ethyl]-am ne;
(4- Met hoxy- 2- net hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[i ,5-a]pyrimdin-7-yl]-
R) -1-methyl -2-(3-trifluoronethyl-[1, 2,4]oxadiazol-5-yl)-ethyl]-amne; 99
(2 Chl or o- 4- net hoxy- phenyl) 2, 5- dlnethyl pyrazol o[ 1, 5-a] pyrim din-7-yl]-

Rl s o ARy L
thyI methylal ﬁ’mF &pd FRfiazpied ﬁ)‘ﬁ tﬂkﬁ%i"&z%ﬁﬁ? yl)- e%;: ]m glmnng yII-1iR-1

(2, 4- Dl-(ﬂﬁt[ﬂlm)ev'lophpmﬂ}’)) 25-Bmmthnbbmtolqdyﬁ&dwrm[ldjn-&-;di}rpqthylm din-7-yl]-[2,2,2
rifl u&@etﬁ )133453(33'@&5];5 inethyl)-dmfeoxadi azol - 5-yl met hyl ) - et hyl ] am ne;
(2

BRI STA VA no% éaﬁlb%&@%'s 2 8% Rhyhpyradbifd-mM di n- 7-yl1-(2, 2,2

ri f1 uor aPYiEyidin:-7-dl-Grirethid i S idPRgiaze-B-ymathyl-aming; ol - 5- yI net hyI ) -ethyl ] -ani ne
; [3- (4%Mﬂm%mmkwhqnhl¢*ﬁ>5@m2thvl€pymmh&la}pwmatrewu 41- 5-a] pyrim
din-7-y ﬂ.meti-,ﬁz ‘2'4]cx(a3raﬁﬁtdiw rinexadi azot - 5-yl ) - propyl ] - am ne,

J?R§41M§@Wﬁé{@h -yl %}%@ s%f %Eymxlo (45RO Py m i 731
3- (4- Met FEYY 223r‘?‘§' azol-35yliye ﬂlne7 (S)-2- ( 3-met hyl -
[1, 2, 4] oBa@yb@dﬁm‘rmw myth)ernvle |5Eﬂlmemy|;41¥]’82p[p[h§-g]py[|m|Q|31_a] pyri mi di ne;

[3-(2- Chirgn P Modtaryl-5-yidethylliamabdly | - pyrazol o[ 15-a] pyri midin-7-yl]-

B

(5- (2, 5- Br{3dtyelppropy i ) 4)oxadmzaieli-yiy 1 -nfethyp-ethylbicaehi-metdbxys2y| ) - pyrrol i di n-1-yl ] -
pyrazol Ohbthyﬁpmhwalsm|d\btmr@raﬂo)o{ﬂsmmyhmimrpwldw y9- d| met hyl - ani ne;

[3- (6- D| d?aéor 4E.Hélh “ettdyl] 3(45fn%t ,t,? razol o[ 1, 5-

al pyrim phen %ﬁanm EW pyrazo)ft}/n% ]B/Y g}?nﬁ E’E‘Yne @4 oxadl azol - 5-yl net hyl ) -
[2-(3-Cyclopropyl-{1,2,4]oxadiazol-5-yi}-(S)-1-methyl-ethyl]-[3-(4-methoxy-2-
methyl-phenyl}-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-yl]-amine;
[2-(3-isopropyl-{1,2,4]oxadiazol-5-yl)-(S)-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-pheny)-2 5-dimethyl-pyrazolo[ 1, 5-a}pyrimidin-7-yi]-
[(8)-1-methyl-2-(3-methyl-[1,2,4]oxadiazol-5-yl}-ethyl]-amine;
[3-(4-Methoxy-2-methyl-phenyi)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yi}H1-
(3-methyi-{1,2,4]oxadiazol-5-yimethyl)-propyi]-amine;
[1-(3-Cyclopropyl-[1,2,4]oxadiazol-5-yImethyl)-propyl]-[3-(2,4-dimethoxy-
phenyl}-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-yl]-amine;

( [3-(2,4-Dimethoxy-phenyl)-2,5-dimethyl-pyrazolo[1,5-a)pyrimidin-7-yl]-[ 1-(3-
methyl-[1,2 4]oxadiazol-5-yIimethyl)-propylj-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[(8)-1-(3-methyi-[1,2,4]oxadiazol-5-yl)-butyl}-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[2,2,2-trifluoro-(8)-1-(3-methyl-[1,2 4]oxadiazol-5-yImethyl)-ethyl]-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyi-pyrazole[1,5-a]pyrimidin-7-yl]-[1-
methyl-2-(3-trifluoromethyl-[ 1,2 4]oxadiazol-5-yl)-ethyl]-amine;
[3-(2-Chloro-4-methoxy-phenyl}-2,5-dimethyl-pyrazolof1,5-a}pyrimidin-7-yl}-
(2,2, 2-trifluoro~(S)-1-(3-methyl-[1,2 4loxadiazol-5-ylmethyi)-ethyl]-amine;
[3-(4-Methoxy-2-methyl-phenyl}-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[(R)-1-methyl-2-(3-trifluoromethyl-[1,2,4]oxadiazol-5-yl)-ethyl]-amine;

[
5
|_
[3
[ 2
[ 3-
[ (
[ 3-
[ (R
[ 3-(
is
(3 (2
t
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am ne; [ 3-(4-Ethoxy-phenyl)-2,
5-di net hyl - pyrazol o[ 1, 5-a] pyri m di n-7-yl ] -(2-nmet hoxy-
ethyl)-(3-nethyl-[1, 2, 4] oxadi azol - 5-yl et hyl ) - am ne;
[ 3- (2, 4- Di met hoxy- phenyl ) -2, 5-di net hyl - pyrazol o[ 1, 5-a] pyri m din-7-yi]-(2-
met hoxy-ethyl)-[3-(3-nethyl-[1, 2, 4) oxadi azol -5-yl ) -propyl ] -am ne;
3-(4- Met hoxy- 2- net hyl - phenyl ) -2, 5-dinethyl-pyrazolo [ 1, 5-a ] pyri m di
-7-yl]1- [(R-1-nethyl -2-(5-net hyl -[1, 2, 4] oxadi azol - 3-yl ) - et hyl ] - am ne;
- (4- Met hoxy- 2- rret hyI phenyl ) -2, 5-di net hyl - pyr azolo[1,5-a)pyrimdin-7-yl)-

3
5)-1- h 4 |
510 N(eﬁﬁ@%r ol *§ p%sﬁ e R
, 5- &) pyr (R #Tmethwi-2H - nﬂ[J?rp)n hyh-{'s2 Mlexasiazol- S—yl)-e Hyl]-amine;

1, 2, 4] ox@e{ﬁa&z@hwe&oyjr-pheriyw-z S-pnmmw-byramln[e ;5-a]pyrimidin-7-yl}-[(R)-1-

[ 3- (4- Vet blz @iﬁ&&r&he'{;;ﬁ[ﬁ}d é]o:?ed%z@‘lt Mn%zm of |

2a]4]p g;;@‘@ n'§¥h -p &gﬁ%ﬁ@l-p% O[Q% l]gyrm[ Jhn 7-yN-2,2,2-
[(R)-2- (Btﬂvegfm BhH ébmetf{vh  dipediarbirymethy) shyl-aminaiy | - et hyl | - [ 3- (4- r net hoxy-
2- met hy[&@ﬁemme)hoxy-ﬁhehwlﬁ& Srglimediyyl-pyrakaldl1,S-Gpainpgini7agliHai2i2-7- y1 ] - am ne;
(?R§41N9¥riﬂ9éfr¥- filiorBRethy |D1t2245xdéid2817-§1wnew [N Qrdne; 5I ;i] p%/[] I lm] din-7-yl)-

e am ne;

[ 3-(4- I\/lenr"%g%@'t OKSFE ﬁqg*hw‘#%r ﬁzégbe{l-\yﬁ%%zoﬂpéggﬂy (;Hﬁ;gwa] pyri ?/n din-7-yl)-
[(S)-2, 2l(§1i¥3r fﬂPtmﬂfB dé? IVJ ePY-AMERadi azol - 3- yI net hyl ) - et hyl ] - am ne;
100 [3-(4-Methoxy- 2-methyi-phenyl)—2 5- dlmethyl pyrazol0[1 ,S-a]pyrimidin-7-yl}-

&U
)

[
n
[
[
[

Et hyl - (3[(&111@ Vt‘lZNﬂjBidwdzoPSL?m&F @a&nﬁr net hyl - pyrazol o[ 1, 5-a] pyri mi din-7
;. ylT- ﬁfﬁé P etéﬂ - @{ﬁ pe;

(4- NEt - 3 methyl -[ 1, 2,
4] oxadi aE(ﬁ gxa ' ZF' EW‘ 'FI' ’bé y]Tp(yrqzo 115' yri '§/'F‘Szol o[ 1, 5- a] pyrimi di

n e; [3- (2-Chloro 4-methoxy- phenyl)-z 5-dimethyl-pyrazolo[1, 5 a]pynm|dm 7-yi]-
13- (4- I\/E{(spm Rweﬂ‘ﬁt—ff’l}d 4]6&3@1&@5-@1}-&@&!’]@&1%' -pyrazol o[ 1, 5-a] pyrimdin-7-yl]-(

1- 11,3, Pi@ ﬁ m|d|n? (1:(2-
[13 Eg ﬁpﬁ% Tthg?;fﬁygg mza ‘g _ 'V'Hﬁ[w/ Sfll 5-a]l pyrimdin-7-yl]-[

[ 3- (4- Metth WE)2HSriyethyl ST BAmxa@azoyﬁ yb;nvazkﬁlmy[l-ylls alpyrimdin-7-yl]-[

1- pyrazoio[1,5-a]pyrimidin-3-yl}-4-methyl-pyridin-2-yl}-dimethyl-amine;
[3-(6-Dimethylamino-4-methyl-pyridin-3-yl}-2,5-dimethyl-pyrazolo{1,5-
alpyrimidin-7-yl]-(2-methoxy-ethyl)-(3-methyi-[1,2 4loxadiazal-5-yimethyl)-
amine;
[3-(4-Ethoxy-phenyl}-2, 5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y(}-(2-methoxy-
ethyl)-(3-methyl-[1,2 4]oxadiazoi-5-yImethyl)-amine;
[3-(2,4-Dimethoxy-phenyl)-2,5-dimethyi-pyrazolo{1,5-a]pyrimidin-7-yt}-(2-
methoxy-ethyl}-[3-(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-yi]-

( [(R)-1-methyl-2-(§-methyl-{1,2 4]oxadiazol-3-y!)-ethyl]-amine;

[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-y(]-
[(8)-1-(5-methyl-[1,2,4]oxadiazol-3-yimethyl)-propyi]l-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-alpyrimidin-7-yl]-
[(R)-1-(5-methyl-[1,2 4]oxadiazol-3-yimethyl)-propyi]-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yl]-
[{(8)-1-methyl-2-(5-methyl-[1,2,4]oxadiazol-3-yl)-ethyl]-amine;
[(R)-2-(5-Cyclopropyi-[1,2,4]oxadiazol-3-yl)-1-methyl-ethyl]-[3-(4-methoxy-2-
methyl-phenyl)-2,5-dimethyi-pyrazolo[1,5-a]pyrimidin-7-yl]-amine;
[3-(4-Methoxy-2-methyi-phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y{]-
[(R)-1-methyl-2~(5-trifluoromethyl-{1,2, 4]oxadiazol-3-yl)-ethy!]-amine;
[3-{4-Methoxy-2-methyl-phenyl)-2, 5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yi]-
((8)-2,2,2-triflucro-1-(5-methyl-[1,2,4]oxadiazol-3-yImethyl)-ethyl]-amine:;
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|
|

met hyl - 2- (5-net hyl -[ 1, 3, 4] oxadi azol - 2-yl ) -et hyl ] -am ne;

3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ 1, 5-a]pyrim
idin-7-yl']-[ 1-

met hyl - 2- (5-trifluoromethyl-[1, 3, 4] oxadi azol - 2-yl ) -et hyl ] -am ne;

[ 3- (2- Chl or o- 4- et hoxy- phenyl ) - 2, 5-di net hyl - pyrazol o(1, 5-a] pyrimdin-7-yl]-[
1- (3-nethyl-[1, 2, 4] oxadi azol -5-yl)-propyl]-amne; [3-(4-Chl

or o- 2- nethoxy-phenyl)-Z, 5-dimet hyl -pyrazol o[1, 5-a]pyrimd in-7-yl]-[1-
(3-nethyl-[ 1, 2,4)oxad iazol-5-yl)-propyl]-am ne;

[

4- Chy'btomethiie RAloxadiangitSrvimetydhaminehy | - pyr azol of 1,
pyri mtdw%xyiz}métﬂwlﬂ%ymBJmHmethw?ﬁ@mﬁl A7Ob]okadidzb-$r opyl ] - ani ne;

[
5-
L3 ﬁeﬁgﬁe&iﬂ 74? ibdeB Vitplaire
yl1-[1-( “‘XT RW2r5me W‘rBY’?}PB‘;BW?IPé[Hﬁ"W@?aM“
[ 3- (2- Ch[‘lo?rﬁlﬂ!ﬂamh%lﬂ' pyyaming; 5- di et hyl - pyrazol o[ 1,

5-a] pyri [8-@iMmethexy3-misthyl &enwulwdhmb&wyﬂpyﬁmmﬁﬁamhmﬁﬁry?-)rl—]-p‘r-opyI ]-amne. 7. A
corrpound(saﬁ,gfp,g,qh Oy bskadfaz 8L I RpropfiRaRing; the conpound is selected fromthe

roup of;
3. (2, a- Brigebgy- 3ty Iy ez sipetyenoe P apI T b o ne7-y1)- (22,2
- tr|f|u6\681vt%)(5-mefyl- gradjapol2-yi-gtuliamine: - 5- yi net hyl ) - et hyl ] - am ne;
[ 3- (4- Me[3r@xyetBoxyel- mpthvl@ﬂmyﬂ))lleﬁeﬂwhwom%ﬂmmm?@ﬂﬂ -pyrimdin-7-yl]-
[\(38%41“/(9%9{@]; $tr[ﬂu%r031eﬂ']y ﬂaiﬂazﬁrybl -eiPl I?Qbhn]e ani ne; al fiomiodi
eV i@%ﬂ g ﬁ%?ﬁ{}? %%ﬁ*@ﬁs‘a‘ Bttt SRR T o, ™
(13- (2 Ch[ D’@,@Wﬁ irPopgl-amiseiet hyl - pyrazol o[ 1, 5-a] pyr|
m di n-7- f,ﬂ {4-CH¢rS)2-rhethdxyvpitamyl)-2[ Siqidethlybpymatiotat h 5-alpyyitn)dip7-9fH1-] - am ne; and
[?R§41M9 A%h 12{‘1rﬁIMdT£5I€51M -progylPaflingBt hyl - pyr az?l o[ 1, 5-a] l)oyglthmldi nar7n %L)
e. A cog;?t{?y&fplgm -fl%m#] %ngf)) 2% Myl %‘?oidl Jtaﬁoé'?‘g‘c@%rrggdﬁﬂ d
t he groupegwH1.2 4]oxad|azo| S-yl)- propyl]-amme
[3-(4- Chloro-z-methyl phenyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-yI}-{1-(3-
methyl-[1,2,4]oxadiazol-5-yl)-propyl}-amine,;
[3-(2-Chloro-4-triflucromethyl-phenyl)-2, 5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-
yIl-{1-(3-methyl-[1,2,4]oxadiazol-5-yl}-propyt]-amine; and
[3-(2-Chioro-4-methyl-phenyl)-2 5-dimethyl-pyrazolo[1,5-a]pyrimidin-7-y1]-[1-(3-
methyl-[1,2,4]oxadiazol-5-yl}-propyi]-amine.

3

?3(3@0{1 lo[[’31(4f Iei']g)ro hen}éllrahgnm ?gﬁi‘mﬁ@%] y%plﬁéoé O]Ipynmldr%]'Py“ mdin-7-yl]-[1
3-(

3

s selected from

7. A compound according to claim 6, 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-[1,2,4Joxadiazol-5-yimethyl)-ethyl]-amine;
[3-(4-Methoxy-2-methyl-phenyl)-2,5-dimethyl-pyrazoio[1,5-a]pyrimidin-7-yl]-
((S)-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-yi]-
[{R)-1-(3-methyl-[1,2,4loxadiazol-5-yl}-propyl]-amine;

[3-(2-Chloro-4-methoxy-phenyl)-2,5-dimethyl-pyrazolo{1,5-a)pyrimidin-7-y1]-
[(S)-1-(3-methyl-[1,2,4]oxadiazol-5-yl)-propyl}-amine; and
[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.

8. A compound according to claim 7, wherein the
compound is selected from the group of:
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101 [ 3-(4- Met hoxy- 2-net hyl - phenyl ) -2, 5-di met hyl ' pyrazol o[ 1, 5-a]pyrim
idin-7-yl]- ((S)-1-(3-nmethyl-[1, 2, 4] oxadi azol -5-yl)-propyl ]-am ne; and
[3-(4-M eth oxy-2-nethyl-phenyl)-2, 5-d i met h yl-pyrazo |o[ 1, 5-a]pyri
mdi n-7-y I]- [(R-1-(3-nmethyl-[ 1, 2,4]oxadiazol-5-yi)-propyl]-amne. 9. A
conpound according to claim8, wherein the conpound is

[ 3- (4- Met hoxy- 2- net hyl - phenyl ) - 2, 5- di net hyl - pyrazol o( 1, 5-
alpyrimdin-7-yl]1-[(S)-1-(3-nmethyl -[1, 2, 4]oxadiazol-5-yl)-propyl]-an ne.
10. A compound according to claim9, wherein the conpound is

[ 3-(4- MEL:P Ma ng?_éih? e%‘){’hé-(% .5-e i,:n:—:trh ol -g)é_rﬁol chnl_ S _
"Me)pR-g-isthyiphes MetyrByragolal L gralpy pimickn-Jvjl- : .11,
o B S o -am e

et hyl - pja-@adethofy-Zmethyaphemyl)i28-dimethypyrhdold] (, Sajplribiinveiyl)y | - [ _
1,2,4] OXf‘ﬂb-ﬂgjme'ﬁ'iyl—w.5,4B§£H?éﬂo]~5-@mpﬂ?pygjaﬁﬂne-rhe pol ynmor ph Form 1 of claim 12
wherein the polynorph exhibits a predom nant endot herm at about 109.3 C.
13. The pol ynmorph Form 1 of claim 12 wherein the polynorph exhibits an
X-ray powder diffréctioh PRTRPRIA [RSCArHHI ploakdaime Bor wherel ithe degr ees 28" +/ -
0. 15 degrempod@) ds 6.[FM:Methbxyw 3-Metiayighely)) 278 dinibéhyl-pyrpbaio[ideeut i cal

conposi t ia]iﬂri:ﬁ@m-ylﬂ(ﬂg43-;11%&?@[—H?Q%-ﬁlal{céu‘i‘a?bi-s(-yl?-ﬁﬁb%ﬂﬁ-%in%_ carrier or diluent and
0

a pharmaceutically effective anoun a conpound according to claim1l. 15.
A pharnmaceutical conposjtion conprising a pharmaceutically acceptable
carrier or diluent'®nd A PEPSHIe FEFUHNG yioefqai®t S ewhegburthe of a conpound
accor di ngempounidai ns 7. [3I-A-MethokaPmistied-pheral)-H dipethyl-pymazddmd- i si ng a

phar na_celalayﬁﬂldtm-ﬂngam FPRAGAR[12 Box&tiazdl-b Y ptopiiidmiedhar maceuti cal Iy
effective anobunt of a conpound according to claim9. 17. Use of a conpound
according to claiml i nPthe
; 11, olymorph Form 1 of [3-(4-Methoxy-2-methyi-phenyl)-
" 2,5-dimethyl-pyrazalof1,5-alpyrimidin-7-y(}-[(S)-1-(3-methyl-{1,2,4]oxadiazol-5-

yl)-propyl]-amine.

12.  The polymorph Form 1 of claim 12 wherein the
polymorph exhibits a predominant endotherm at about 108.3 °C.

13. The polymorph Form 1 of claim 12 wherein the
polymorph exhibits an X-ray powder diffraction pattern having peaks
expressed in degrees 28+/- 0.15 degrees 2@) at 6.721, 11.757, and 21.974.

14, A pharmaceutical composition comprising a
pharmaceutically acceptable carrier or diluent and a pharmaceutically effective
amount of a compound according to ¢laim 1.

15. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier or diluent and a pharmaceutically effective
amount of a compound according to claim 7.

—

16. A pharmaceutical compeosition comprising a
pharmaceutically acceptable carrier or diluent and a pharmaceutically effective
amount of a compound according to claim 9.

17. Use of a compound according to claim 1 in the

manufacture of a medicament for treating an individual having a condition
susceptible to treatment with a CRF antagonist.
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manuf acture of a nedi canent for treating an individual having a condition
susceptible to treatnent with a CRF antagonist. 102 18. Use of a compound
according to claim8 in the manufacture of a medicanment for treating an

i ndi vidual having a condition susceptible to treatnent with a CRF
antagoni st. 19. Use of a conpound according to claim 10 in the manufacture
of a nedicanent for treating an individual having a condition susceptible
to treatnent with a CRF antagonist. 20. Use according to claim 18, wherein
said condition is a neuropsychiatric disorder 21. Use according to claim

20, wherein the ne op chr trrc rder cte fr t he group of
anxi ety, depressio t%b?oénﬁ?b'ﬂgl accg z'?reé?a' gm%CCOI’dI ng to

claim 2omarrhf@p@rmot ﬁé“@@%ﬁ%‘éj@htraﬂtmcan mdyasﬁualehawrg arﬁﬂnélﬂg‘»'n 23. Use
accor di ngudcaptitieiorreatimentnith @ CRF hetageistopsychi atric di sorder is depression.
24. Use according to claim?20, wherein the neuropsychiatric disorder is

irritable bovel sy{‘&irorﬁs.e I01‘ 1aO?’c:om;::ourrd according to claim 10 in the

manufacture of a medicament for treating an individual having a condition
susceptible to treatment with a CRF antagonist.

20.  Use according to claim 18, wherein said condition is a
neuropsychiatric disorder.

21. Use according to claim 20, wherein the neuropsychiatric
disorder is selected from the group of anxiety, depression and irritable bowel
¢ syndrome.

22.  Use according to claim 20, wherein the neuropsychiatric
disorder is anxiety.

23. Use according to claim 20, wherein the neuropsychiatric
disorder is depression.

24 Use according to claim 20, wherein the neuropsychiatric
disorder is irritable bowel syndrome.
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