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)-2.7-DMETHYL—8-(2-ME’I'HYL-6-METHOXY’PYRID—3-YL) PYRAZOLO-[1,5-A}-1,3,5-
AND PHARMACEUTICALLY ACCEPTABLE SALTS AS CORTICOTROPIN RELEASING

(57) Abstract: Corticotropin releasing factor {(CRF) an-
tagonists of Formula ([), and its use in treating anxiety,
depression, and other psychiatric, neurological disorders
as well as treatment of immunological, cardiovascular or
heart-related diseases and colonic hypersensitivity associ-
ated with psychopathological disturbance and stress.




RELEASI NG F RECEPTOR LI GANDS 5 Field of the | nvent_b@ﬁm‘gggm%s*nvent i on
relates to a treatnent of psychiatric disorders and neurol ogi cal di seases
i ncl udi ng maj or depression, anxiety-related disorders, post-traumatic
stress di sorder, supranuclear palsy and 10 feeding disorders as well as
treatment cof i pmunol ogi cal:, cardiovascular or heart-related di seases and
col oni ¢ ﬁy63F§%Mwoy-aszenxummah(mm_ho| ogi cal disturbances
and streﬁé#'rgg adm ni stration of 4-(2-

But yl ami OXYEYREDAYLYE) bPRABONYL [ £; S0 QX ¥R ihl:

yl )pyrazolo-[1, 5-aJ-1, 3,5-triazi ne, l|:ts en]aﬁ't'i)jdéeﬁéiﬁigﬁhar nmeddut i cal | y
accept abl ENANtIOMERS 2 565 U | SFR{RMAR Si factor receptor |igand. Hack
“round of the invention Corticot roaﬁr?frc;lr‘ggsiggqﬁwg(m& ASferred to
20 as CRRIgrPrecofRot: ' eptide, is the primary physiol ogi cal

regul at or of proom%ﬁ‘é%’f E(m RECEETOR-BIGANDEde' secretion from

the angers i tai ary. land (J. Rivier et al., Proc. Nat. Acad. Sci.
(USA) 80 : : < et al., Science 213:1394 WO 02/ 072202 29

August. 2005 I?Igl'%/ usoz2/ O.683.7...§.198,1)... .Ln addition to its endocrine.role at

the pituitary'g Snd, % st 68RefPEal tw®cala zattireatmkenERF opas

denonstr . t he hornmone has a broad
%;S%l'ﬁ%%trlc gzr.sor ers and neurological diseases

including major depression, anxiety-related disorders,

ENANT! O\ PHARVACEUTI CALLY ACCEPTABLE SALTS AS COBRHUGGETROBEN

pPost-traumatic stress disorder, supranuclear palsy and

10. feeding disorders as well as treatment of immunological,
cardiovascular or heart-related' diseases and colonic
hypersensitivity associated with psycho~pathological
disturbances and stress, by administration of 4-(2-
Butylamino) 42 » 7-dimethyl-8- {2-methyl-6-methoxypyrid-3-

5 yl)pyrazolo-(1,5-a]-1,3,5-triazine, its enantiomer and
Pharmaceutically acceptable salts as a corticotropin
releasing factor receptor ligand.

Background of the Invention

Corticotropin releasing factor (herein referred to

20 as CRF), a - 41 amino acid peptide, is the primary
 physiological regulator of proopiomelanocortin (POMC) -
derived peptide secretion from the anterior pituitary
gland [J. Rivier et al., Proc. Nat. Acad. Sci. (Usa)

80:4851 (1983); w. Vale et al., Science 213:1394




~extrahy b@? ﬁﬁ?c distribution in the central nervous 529y&@e§mnmd pr oduces
a w de g% P (0%t autonom c, el ectrophysiol ogi cal and v%pral effects
consistent with a neurotransmitter or neurompdul ator rdl & YNB¥3 n w vale
et al., Rec. Prog. Horm Res. 39:245 (1983); G F. Koob, Persp. Behav. Med.
2:39 (1985); E.B. De Souza 10 et al., J. Neurosci. 5:3189 (1985)]. There
is also evidence that CRF plays a significant role in integrating the
response ofl38ig Ji.mmape Sugke hysi ol o caI chol ogi_cal , and

i mmunol ogi cal stressors (J. EQBB '?ockl Q#) % MAA edt 66he 15
(1989); JfHtu¥esn 1l 41.527 (1987)]. dinical data provide

evi dence t hat CREQ%EE acfoﬁgmmPﬁ%b§§8ﬁ$§PiFé diespddestand aEucRFogi ca

di seases Hakc| uglbhdn ¢ e} nxi -rel ated di sorders and feeding

di sorders. Arole for% ﬁé%asragﬁg 28°5BONE| atlalsi na hebedadl ogy and
pat hophysiegdte@anysbrnah nme dlsease Par ki nson' s di sease, Huntington's
di sease, progregglve sé@?gndg Hﬁﬂ ahB d#ybtﬁepmral | aéevahs scl erosi s
as theys r ghatemt 0af, ion of, CRF neurons in the central nervous
system [ for reV|ea/§5 g¥8EEQ%£ U@ $i8e, TRePEIYRacef cea?Bom@nid988)]. -2

WO 02/ 0722308 Lg order August 2005 PCT/US02/ 06837 or maj or
depr essi on, c oﬁ£§§§éi¥§lggf bé%av1oral effects consistent

W
lth 4 neurotransmitter or neuromodulator role in brain

(W. Vale et al., Rec. Prog. Horm. Res. 39:245 (1983);

G.F. Koob, Persp. Behav. Med. 2:39 (1985); E.B. De Souza
10 et al., J. Neurosci. 5:3189 {1985)]. There is also

evidence that CRF plays a significant role in

integrating the response of the. immune system to

physiological, psychological, and immunological

Stressors (J.E. Blalock, Physiological Reviews 69:1
15 (1989); J.E. Morley, Life Sci. 41:527 (1987)}.

Clinical data provide evidence that CRF has a role
in psychiatric disorders and neurclogical diseases
includ;ng depression, énxiety—related disordérs and
feeding disorders. A role for CRF has also been

20 p?stulated in the etioclogy and pathophysiology of
Alzheimer’s disease, Parkihson's disease, Huntington’'s
diseagé, progressive supranuclear palsy and amyotrophic
lateral sslgrosis as they relate to_the dysfunction of
CRF neurons iq the central nervous system [for review

25 see E.B. De Souza, Hosp. Praétice 23:59 (1988)].

e



concent r@é %722 CRF is significantly increased in the zgeﬂuﬁfjnlsbmmnal fluid
(CSF) of P 8 %%e i ndi vi dual s (C.B. Neneroff et al. %. £o 11342
(1984); C M Banki et 5 al., Am J. Psychiatry 144: 873 ? %&?; . France
et al., Biol. Psychiatry 28:86 (1988); M Arato et al. Bi ol Psychiatry
25:355 (1989)]. Furthernore, the density of CRF recept ors Is significantly

decreased in the frontal cortex of suicide victins, consistent with a 10

PYpErseCTELI ChE OFed (LR bauBal ol 0Bl ma e oGRS iy

(1988)]. In addition, there is a blunted a
~response anmt{'atyon agmicipst g1 ed) g I.n.depressed patients (P W
Gold et al., AmJ. Psychiatry 141: 6%‘8#%@%& Yypin ﬁ%ﬁgﬁﬁg igy the g .

Psychoneureeatdoesp ima DoF19i d 4/c4eP8 d. e New Eng. J. " Med.
314: 1129 (1986)]. Preclini cal ' st)8d‘lélées‘:hlE{%lg\:’?a%sé a]I"Fb‘:E Yohidadsard B et es

provi de HedetoDhHaktSHRPPOrE ggﬁ h Y e t hat persecretlon of CRF
may be involved in the synp c C% gggegg%g alﬁgﬁ)deﬁr%sﬁéﬁk@Reﬁl Sapol sky,

Arch. Genal. Psuahi af ryp 1989) re_is prelimnary evidence that
tricyclic antidepr essantéigc%gn Iéf Zggcégg, @\?3@ farfd- B huEramcel #te t he

nunbers of; CRFghegeptors,i.n VWO 0%/ 072202 29 August 2005 PCTI US02/ 06837
brain [Gigori aél S etpséTChlmro gyéﬁo eol%gyAZ“aSB €t1989).]. It has
al so beery t t.ed that CRF has a role in the etiology of

anxi et y- re %gﬁ@tﬁt&‘éﬁ GRP Jl8®9dds Furthermore, the density

of CRF receptors is significantly decreased in the

frontal cortex of suicide victims, consistent with a

10 hypersecretion of CRF [C.B. Nemeroff et ai., Arch. Gen.
Psychiatry 45:577 (1988)]. In addition, there is a
blunted adrenocorticotropin (ACTH) response to CRF (i.v.
administered)) observed in depressed patient-:s' tp.w. Gold

et al., am J. Psychiatry 141:619 (1984); F. Holsboer et

15 al., Psychoneuroeﬁdocrinology 9:147 (1984); P.W. Gold et
al., New Eng. J. Med. 314:1129 (1986)].  Preclinical
studies in rats and non-human primates provide
additional ‘support for the hypothesis that
hypersecretiqn of CRF may be involved in the symptoms

20 seen in human depression (R.M. Sapolsky, Arch. Gen.
Psychiagry | 46:1047 (1989)]. There is preliminary

.. evidence that tricyclic antidepressants can alter CRF

levels and thus modulate the numbers of CRF receptors in

3 .



5 anxi ogegipgaehi£cts in aninmals and interactions betwee29 Avgosia?iodzepi ne /
non- benzodi azepi ne anxiolytics and CRF have been denonsgcgigdekdd;a variety
of behavioral anxiety nodels [D.R Britton et al., Life Sci. 1:?363
(1982); C.W Berridge and A.J. Dunn Regul. Peptides 10 16:83 (1986)].
Prelimnary studies using the putative CRF receptor antagoni st a-helical
ovi ne CRFbg_,g-j_%l) detsr} a variety of behavioral paradigns denonstrate that the
ant agoni st~ pr Sas IoFHadISyt € - Bilke- Nelirepsgchbpha 2h&c o b, | Eglgi%vel y
simlar t'g 9?5) enzodi azepines [C.W 15 Berridge and A J. nn rm Behav.
21:393 (1 é ;'Brain. Research Reviews 15:71 (1990)]. Neurochem cal,
endocrine and receptor binding studies. have all denonstrated interactions

between CRF ah8 bafzedisazeépmere md@aﬁé@sbhagrqgfdi fyuriher 20 evidence
for the inyolvenent of CRF in these disorders. | or |azepox?d’enattenuat es

the "anxi b§BnRELodPE¥COE afnsGRity-rdlnited hecfidd,of tast[K. T.Britton et
al ., Psychophar macol ogy 86:170(1985); K. T.Britt or?lg'%' a‘fﬂ,‘ Prdadtes

-Psychoﬁha?%é%%@’}’@493@&¢t&881)x}aaﬂiiﬂalbeaagoqq{g -4 \WO 02/ 072202 29 August
2005 PCT/ US02/ 06837 startle test [N.R Swerdi ove%gtcd%\égs éé?/%"ﬁ%ﬁfhar nmacol ogy

88-: 147 (gmqiaxppms:/_—ﬁm-lh@m,zoﬂia&@béﬁ@”iaikigﬁgﬁ' s 088 ' ch was
wi thout behavioral activity alone in the operant Gonflict testy reversed 5
the ef fectavef i renaltseraependent FBNASF Y | &4 NSanavioral
anxiety models [D.R. Britton et al., Life Sci. 31:363
(1982); C.W. Berridge and A.J. Dunn Regul. Peptides
10 16:83 (1986)]. Preliminary studies using the putative
CRP receptor antagonist a-helical ovine CRF {(9-41) in a
variety of behavioral paradigms demonstraté that the
antagonist produces "anxiolytic-like~ effects that are
qualitatively similar to the benzodiazepines [C.W

15 Berridge and A.J. Dunn Horm. Behav. 21:393 (1987), Brain

3esearch Reviews 15:71 {1994) ).

Neurochemical, endocrine and " receptor bindin;;
studies have all demonstrated interactions bhetween CRF
and benzodiazepine anxiolytics, providing further

. 20 evidence for the involvement of CRF in these disorders.
Chlordig'zepoxide attenuates the “anxiogenic~” effects of
.'CRF in both the conflict test [K.T. Britton et- al.,

Psychopharmacology 86:170 (1985);: X.T. Britton et al.,

Psychopharmacology 94:306 (1988)] and in the acoustic



sites of

anti depressants produce
It has been hypot hesi zed however, that they are involved in

benzodi q,;?gi/?ﬁzdznverse agoni st (FGr142) enhanced the a9 Angkist2006RF [ K T.
Britton et al. ) "Psychopharmacol ogy 94:306 (1988)). Thefggﬁggﬂ&Qyp and

action through which 10 the standard anxiol ytics and

suppression of the CRF hypersecretion that is observed in these
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di seasks
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ress_[for revje see E.D.
rtlcotrog§%-8§ atls PSYCh°ggarmaC°1°gY

94:306 (1988)].

The mechanisms and sites of action through which
the standard anxiolytics and antidepressants produce

their therapeutic effects remain to be elucidated, It

‘has been hypothesized however, that ﬁhey are involved in

the suppression of the CRE hypersecretion that is
observed in these disorders. Of particular interest is
that preliminary studies examining the effects of a CRF
receptor antagonist (a-helical CRF9-41) in a variety of
behgvioral paradigms have demonstratéd that thé CRF
antagonist produces “anxiolytic-liké” effects
qualitatively similar to the benzodiazepines {for review

see GTF; Koob and K.T. Britton, In: Corticotropin-

si on,
syndr one

DeSouza,

Releasing Factor: Basic and Clinical . Studies of a
Neuropeptide, E.B. De Souza and C.B, Nemeroff eds., CRC
Press p221 (1990)).

It has been further postulated that CRF ﬂas a role

in cardiovascular or heart-related diseases as well as



Rel easi rwogg@zgi{e Basic and Cinical Studies of a Neur@9epigugde2006. B. De

Souza and meroff eds., CRC Press p221 (1990) .an V)\/@ lot, M
MIllion, J.Y. Wi, 10 A Gauthier, Y. Tache, Gastroent e(r}glg:gjéo,béﬁb,

1569- 1579 (2000)]. Over-expression or under -expression of CRF has been
proposed as an underlying cause. for several nedical disorders. Such
treatabl e disorders include, for 15 exanple and without |imtation:

af fecti veg@isé'r@“lodart;astaa&iiemsdigy- S| '%ir[{a ache, irritable bowel

syndrone, .post-traumatic stress disorder, supfanuSFE&PSp&usR, as mmune

suppr essi bypeatehsiorr ' & adihn A8 troi ntest.i nal. di seases, anorexia
¥eqrtia dha Oné}e §d1vc,et iRt r kAl lsireal cohol

nervosa or other 20 feeding, disorder, dru

wi t hdr anaktsgkpt onbrri b Bmmaboey d cardi ovascul ar or
heart-rel ated diseases, fertility dépf’%%ﬁogér%, PREraRPPRAEABAeHilEU Ny Vi rus
i nfecti onepd henoosibagic stp érSQJ?&?éNﬂ%} %e%%%fggd A@gﬁg%gggna'

cord traumas, epil epsy, stroke, ulcers,

PCT/ USCR 1p888Hopayhb I eplés1 | ah Sk rqosiss, _hypoglycem a, hypertension,'
tachycardi a and congeg?i ve hearta?%léﬂq%?e%%d:ﬁ%%%s,sgoif‘éﬁpéﬁ@siey,s premat ur e

birth, Psye@okopi abessssfism %&érfr‘eéts'ﬂé"di‘{%ﬁ fr%ﬁ&grgiggbﬂggﬁir hea, post

; ) v off,
5 operative ileus and col oni c hypersensi‘t

psychopatReleds e (radedLANGH AN LS %(MA0 Studies of a

Neurcopeptide, E.B. De Souza and C.B. Nemeroff eds., CRC
Press p221 (1990) and C. Maillot, M. Million, J.Y. Wei,

10 A. Gauthier, Y. Tache, Gastroenterology, 119, 1569-1579
(2000)].

Over-expression or under -expression of CRF has
been proposed as an underlying cause for several medical
disorders.  such treatable disorders include, for

15 example and without limitation: affective disorder,
anxiety, depression, headache, irritable bowel syndrome,
post-traumatic stress disorder, supranuclear palsy,
immune suppression, | Alzheimer‘s disease,
gastrointestinal diseases, anorexia nervosa or other

20 feeding disorder, drug addiction, drug or alcohol

"withdrawal symptoms, inflammatory diseases,
cardiovascular 'or heart-related diseases, fertility
problems, human immuﬁodeficiéncy virus infections,
hemorrhagic stress, cbesity, infertility, ,heéd and

25 spinal cord traumas, epilepsy, stroke, ulcers,



reviews see J,R MCarthy, S.C Heinrichs and D.E G i goruds006uur

: X il Robertson and R
RYQ 02/08220289- 315 (1999); P.J. Glligan, D.W be !
;22;21;( J. Medicinal 10 Chem, 43, 1641-1660 (2000), G TT¥8#883bs, Int.

H enkov. G P, Chrouses, Ann NY. Acad ) Sci. 840 21-39 (1998) b 3.

ﬁ'eﬁgﬁf’tv’a?dpc ?rﬁgxfbff,_'m%r. Qi n. Neur obi ol pgy,g(l)g, Sé_l-i(l)g 888835
M 3 15@%?1;%%1%@@:%?&@32” N%}ﬁégg?%vi;'t? 0 ?é%@?%?é;jim%, 1858 |
#élglgg\)m nghglgglr:ﬁ%gﬁjfgﬁgnggc ygggéﬁ%g?"é%dfﬂgf%ﬁvég??ﬁoﬁtgmi;Esogpwever,
V0571 35555, v0es) 01 B zzégé’r%%&%ggmﬂ%%é@?ﬁ?o_ma 1663
| Eg/sgﬁ'?gf ﬁ\%ﬁ%’?lﬂ'gﬁﬂg%:% gagn?&%oe\?elvp%g%éEﬁg‘?éﬁs}ggggé'gbﬁia@falposggrrpogi ';i ons
oot Shrioi, i, SSRGSl et 1

anxiety, depression, irrita i c stress
WithdraV\ﬁhiEHV‘Bbs§¥Hg§QE’Eol<98fééitr&fgt?ull'banée and stress |[for

reviews see J.R. McCarthy, S.C. Heinrichs and D.E.

Grigoriadis, Cuur. Pharm. Res., 5, 289-315 (1999); Pp.J.
Gilligan, D.W. Robertson and R. Zaczek, J Medicinal
10 Chem., 43, 1641-»1560 (2000), G. P. Chrousos, Int. J.
Obesity, 24, Suppl. 2, S50-855 (2000);: E. Webster, D.J.
Torpy, I.J. Elenkov, G.P. Chrousos, Ann. N.Y. Acad.
Sci., 840, 21-32 (1998); D.J. Newport and C.B. Nemeroff,
Curr. Opin. Neurcbiology, 10, 211-218 {2000); aq.
15 Mastorakos and I. Ilias, Ann. N.Y. Acad. Sci., 900, 95-
106 (2000); M.J. Owens and C.B. Nemeroff, Expert Opin.
Invest. Drugs, 8, 1849-1858 (1998); G. F. Koob, Ann.
N.Y. Acad. Sci., 909, 170-185 (2000} 1.
The following publications each describe CRF
20 antagonist compounds; however, none disclose the
compounds provided herein: W095/10506; W099/51608;
W097/‘3$539; W099/01439; W097/44308; W097/35846;
'.'W098/03510;"’ W099/11643; PCT/US99/18707; W099/014.54; and,
w000/016'7.§. -



supranucl ear pal sy, inmmune suppression, disease, gastr@bmugasti2agab di sease,
anorexia other feeding disorder, drug or alcohol synptons, drug

addi ction, inflammtory disorder, fertility problens, disorders, the
treatnment of which can be effected or facilitated by antagoni zing CRF,
including but not limted to disorders induced or facilitated by CRF, or a
di sorder selected from 15 inflammuatory disorders such as rheunatoid i
arthritis and osteoarthritis, pain, asthma, psoriasis and allergies;

generalizedsaﬂéﬁﬁiggdisorder; pani ¢, phobias, conpulsive disorder;
post-traunma £ ] ' odi sorder; sleep disorders induced by
stress; pai mhdgeegption such 20 as fibronyal gia; nmood di sorders such as
depression, including major depression, single episode depression,
recurrent dﬁﬁ@g§§59nmnpq&ld abuse induced depression, and postpartum
depressi on: dyst hem a." Bi-p6Par® dPgB?Hermoonpd] othymemaicehatgye Syndr one:
stress-i ndusagobeadaghe, 25 cancer, human i munodeficiency virus (H V)
infections; -8 WD 02/0%5§Ofm%8m§hgﬁgfcéod?y' be used in the

S treatment gof affective disorder, anxiety

depression,
- e t .
irritable bowel syndronme, post-traumatic stress
disorde . i
T, Supranuclear palsy, lmmune sSuppression
[

Alzheimer‘s disease, gastrointestinal disease, anorexia
nervosa or other feeding disorder, drug or alcc#hol

10 withdrawal symptoms, drug addiction, inflammatory
disoraer, fertility problems, disorders, the treatment

of which can be effected or facilitated by antagonizing

(;RF, including but not limited to disorders induced or
facilitated by CRP; or a disorder selected fr;am

15 inflammatory disorders such as rhéumatoid arthritis and
osteoarthritis, pain, asthma, psoriasis and allergies;
g-g-aner'i-i-lized ahxiety disorder; banic. phobias, obsessive-
compulsive digorder; Post-traumatic stress disorder,-'

sleep disorders induced by stress; pain perception such

20 as fibromyalgia; mood disorders such as depression,
including major depression, single episode depression,
recurrent depression, child abuse induced dea:pression.
and pOSFpértum depression; dystheﬁia: bipolar disorders;
?yclothym-i'.a,‘ fatigue syndrome; stress-induced headache;

25 cancer. human immunodeficiency virus (HIV) infections;




~PCTI USOZ{,,Q,Qﬁ,’éZnH;urodegenerat I ve di seases such as Al zhei2dwwgsstdigdase,
|

Par ki nson's. sease and Huntington's disease; gastroi nt g&fyEBlos bsengzn
such as ulcers, irritable bowel syndrome, Crohn's dlsease,_spastlc ,
5 diarrhea, and post operative ilius and colonic h¥persen2;E:xb éisorders
[ ’ [ [ S or stress;
ociated b sychopat hol ogi cal di sturbance _ _ S
23§h as anoyegig and bulim a nervosa; henorrhagic stress; stress-induced

[ ' [ ' " adr onre of i nappropriate
chot i ¢ rebirsdegeneratiyeoidi seadlesl & AL ONR; Layhdrome of : _
gﬁ?idiarr;f?:c . hornmone (ADH); obesity; |ﬁ$er%|ﬁ|%§, h8adieRasRms; spinal

i ' azTeT=y i schem a such as
rkizsbartisc negf gaale da (e. i§ghebral i sct :
gg{gbﬁgﬁuﬁfbpocanpal ischenia?; eXCItOtO%PF ﬁe§$5ﬁhﬁ dan@geeassi | epsy; 15

car di ovasgaisaroandebeanal el at 6dadbsOr 4L 5 i2§'”ﬁ;@%rﬁﬂﬁﬁgég§§§%ﬁgiions
‘tachycardia and congestive heart failuré; stroke, stress i nduced

i ncl udi ngbswedss spfacsfe, | Wﬁif%&?ﬁlﬂ%mﬁésg@@&m eERIRR 20
fevers, porcine stress syn ' : : . onf i nt in

Chi ke, sheortng st ot “PRsthecdietatlve . NUASHE P anld aakania ol at ed
chi ckens, sheering stress i ho o i . senile denentia
stress inhgpgsjensUEEIAr SRAS iaEE&nar¥ﬁiP;?g%%g ﬁé{kquﬂg‘

of the Al zheiner's type;” multiinfarct denme %9algteral
scl er osi sdisterbanteslepgpdenthsand s A Augyst 2002 such as
anorexia and bulimia nervosa; hemorrhagic stress;
stress-induced psychotic episodes; ‘euthyroid sick
10 syndrome; syndrome of inappropriate antidiarrhetic
hormone (ADH); obesity; infertilityf head traumas:;
spinal cord trauma; ischemic neuronal damage (e.g.,
cefebral ischemia such as cerebral hippecampal
ischemia) ; excitotoxic neuronal damage; epilepsy;
15 cardiovascular and hear related disorders including
hypertension, tachycardia and congestive heart failure;
stroke; immune dysfunctions including stress induced
immune dysfunctions (6.g.., stress induced fevers,
porcine stress syndrome, bovine shipbing fever, equine
20 paroxysmal fibrillation, and dysfunctions induced by
confinement in chickens, sheering stress in sheep or
human-animal interaction related stress in dogs);
muscular Spasms; urinary incontinence; senile dementia
of the Alzheimer's type; multiinfarct dementia;

25 amyotrophic lateral sclerosis; chemical dependencies and



5 addictions (e.g., dependencies on al cohol, cocaine, heg®ugust 2005

benzodi azepi nes, or other drugs); drug and al cohol w thdrawal synptons;

ost eoporosi s; psychosocial dwarfism and hypoglycema, in a mammal. The
present invention provides a novel conmpound that binds to corticotropin
rel easing factor receptors, thereby altering the anxiogenic effects of CRF
secretion. The. conpound of the present invention is wuseful for the
treatment of psychiatric disorders and 10 neurol ogi cal diseases,
anxiety-rel ated di sorders, post- traumatic stress disorder, supranuclear
pal sy and feeding dlsorders as well as treatnent of inmunol ogical,

car di ovascul arddichsard - el @t ed di,gsgases. and col o hypersen5|t|V|ty
associ ated with psychopat: oglcaF q%?%f%ﬁnJPBaﬁ%gxﬁﬁ& stf¥sEiner a mammal .

The present |heéﬂxmontahsedpﬁg%hgg§ a Jiovel compeound,of Eornula (1)
(described bel ow) which is useful as an antagonl U9t h TorAi<cot r opi n

rel easi ng fac@%ﬁthnuwun@mmaumn gﬁmthQSZOoggggﬁggoglgvent n exhihits
&’dﬁﬁears to

acti vi ty as a corticot I’Opl n rel easi ng factor ant agon S

suppress CRF d¥Axfdisgecred itopogTheemi£S@nt winenii on al so |ncludes
pharnaceutlcal conpositions containing such a conpound of Fornmula (1), and

met hods of using St€h Bf eseRpoumtehoioR5 pirbei GeHPEEeSEAl UortRing
hypersecretloqi anlgr for the treatnment of anxi ogenic dlsorauﬁs
inds to corticotropin releasing factor receptors,
thereby altering the anxiogenic effects of CRF
secretion. The compound of the present invention is
useful for the treatment of psychiatric disorders and
10 neurological diseases, anxiety-related disorders, post-
traumatic stress disorder, supranuclear palsy and

feeding dlsorders as well as treatment of 1mmunolog1ca1
cardiovascular or heart-related diseases and colonic
hypersensitivity associated with psychopathological

15 disturbance and stress ig a mammal .

The present invention also provides a novel compound of Formula )

(descnbed
below) which is useful as an antagonist of the
corticotropin releasing factor. The compound of the

20 present invention exhibits activity as a cortlcotropln
releasing factor antagonist and appears to suppress CRF
hypersecretion.  The present invention also includes
pharmaceutical compositions contaxm.ng such a compound
of Formula (I}, and methods of usxng such a compound for

25 the suppre351on of CRF hypersecretlon, and/or for the

treatment of anx:.ogenlc disorders.



29 August 2005 The use of conpetitive binding assays i s20@ugustsoed
particul arly- val uable for screening candi dates for new drugs, e.g. to

i dentify new CRF |igands or other conpounds having even greater or nore
selective binding 5 affinity for CRF receptors, which candi dates woul d
In the assay, one determ nes the

therefore be Potentially useful as drugs.
ability of the candidate |igand to displace the |abelled conmpound. The
i nvention al so includes the use of a conmpound of the invention as a

bi ndi ng assay, wherein one or nore of the conpounds may be joined to a
| abel ., where the label can directly or indirectly provide a detectable

signal. Various |abels include radioisotopes, fluorescers,
ules, particles, e.g. nagnetic

chemi | uni nescer s, The5usped Lgpdi Ndi,09 i

particles, ghgdibg Like. Theﬁ?nvlgﬂltvigo%{%ﬁ | 'S0 °dr &t EOPtisiered use of the

conmpounds of the inveﬁ?Pﬁﬂ“@ﬁéﬁtfeulantqmﬁh@behﬁﬁd&Qggo%ggsnpf this

i nvention) abrugsobesy.feb §H&; hg&qﬁ#@ition of receptors im cells and

tissues-andcgﬁlgtqﬂgards and reagents'fo 1970ds| ar getthami ni ng .t he

recept or - bi AT A CHarR¥iedi svéx sywhteessr GRIFROYALS, i\Leaq)eln?d conpounds of

the inverdi afimycbe gysedofor in. vitro studies such as “AtedPLdi ogr aphy of

tissue sections 25 or for in viver ithod¥hich gcapgidaresSPEGE1gCcanNi ng.
useful as standards

Parti cul ar | {Peptitrer bedbatomrduntlg wierihe,d i e
abﬁ ityaogﬂggébgg%$$§laﬁﬁ%Yﬂaceutical to

and reagent gnd Nadel,&:niNi ng the.
roli L2 tﬁe a%].llty of "the candidate ligand to

bind to the_
displace the labelled compound.

The invention also includes the use of a compound of the invention as a
binding assay, wherein one or more of the compounds may
be joined to g label. where the label can directly or
indirectly provide a detectable signal. Various 1a£:els
include radioisotope_s, fluorescers,A chemiluminescers

15 specific binding molecules, particles, e.g. mgneti;
particles, and the like. |

The invention is also directed to
the use of the compounds of the invention (particularly
l_abe]..ed compounds of this invention) as probes for the

20 localization of receptors in cells and tissues and ag
standards and reagents for- use in determmining the
.reCeptor-binding characteristics of test compounds.
Labeled compounds of the invention may be used for in
-vit:ro studies such ag autbradiography, of tissue sections

25 or for in Vit'ro methods, e.g. PET or SPECT scamiiné.
Particularly, preferred compounds of the invention afe
useful as standards and reagents in determining the
ébility of a potential phannaceﬁtical to bind to  the
CRF1 receptor.



CRF1 receptor. 29 August 2005 In a first aspect, the pre@gsengust20e8ti on
provi des a conpound of Forrmula (l1): Owe (l) stereoisoneric fornms thereof,

m xtures of stereoisoneric forns thereof, pharmaceutically acceptable
prodrugs thereof, or pharnmaceutically acceptable salt forns. In one

enbodi nent, there may be provided a conpound of the first aspect, isoners
t hereof stereoisoneric forms thereof, mxtures of stereoisoneric forns

t hereof , pharmaceutically. acceptabl e prodrugs thereof, or pharnaceutically
acceptabl e salt forns thereof, wherein said conpound is

4- ((R) - 2-butyl am no) 2, 7-di et hyl - 8-.( 2-

nmet hyl - 6- net hoxypyt. azolo 2,3,5-triazine or

4 ((9)-2- butyIanﬁ%o?giéyégﬂhé?ﬁm?'@a%é met hyl - 6-met hoxypyri d-
3-yl)[1,5-a]-pyrazolo-1,3,5-triazine. In a other enbodi ment, there may be
provi ded a cBAP &5 CaBPPYHEY oApBrrul aphat iraceutical Iy acceptable pr odr ugs
thereof, or pharmaceutically acceptable salt forns thereof, wherein 29
August 2005 sai d conmpound is substantially free of its (S) stereoisoner In
yet anot her enbodi nent, there may, be provi ded a conmpound of the first
aspect, wherein said conpound |§

4--(2-butylam no) 2, 7-di net hyl - | --6-

met hoxypyrid-3--yl)[1,5-al - pyrazqtdl xo-triazine. In a further

enbodi nent, there may be prOV|dggL§ o und of the first

(T

stereoisomeric  forms thereof, mixtures of stereoisomeric forms thereof,
pharmaceutically acceptable prodrugs thereof, or pharmaceutically acceptable salt
forms.

In one embodiment, there may be provided a compound of the first aspect,

isomers thereof _
sterecisomeric forms ' thereof, mixtures of stereocisomeric

forms thereof, pharmaceutically acceptable prodrugs thereof,
or pharmaceutically acceptable salt forms thereof, wherein
said compound is 4~ ((R)-2-butylamino}2,7-dimethyl-8-(2~
methyl-6-methoxypyrid-3-yl) (1,5-a) -pyrazolo-1.3, S~triazine or
4-{(s)-2 ~butylamino) 2, 7-dimethyl-8- (2-methyl-6-methoxypyrid-
32y1) (1,5-al-pyrazole-1,3,5-triazine. |

In another embodiment, there may be provided a compound as defined above,

pharmaceutically acceptable prodrugs thereof, or

pharmaceutically acceptable salt forms thereof, wherein



aspect, wherein said conpound is 4-((R)-2-butyl ani no) 2, 2odiugesiBdoss- ( 2-
met hyl - - 6- met hoxypyrid-3-yl) [1, 5-a] --pyrazolo-1, 3, 5- triazine. In a
second aspect, the present invention provides a pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and a therapeutically
effective anmount of a conpound of the first aspect. 29 August 2005 In a
third aspect, the present invention provides a pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and a therapeutically
effective amount of a conpound of the first aspect wherein the conpound is
4 ((R)-2-butyl am no) 2, 7-di net hyl - 8- ( 2- net hy) - - 6-

met hoxypyrid-3-yl)[1, 5-a]-pyrazolo-1,3,5-triazine. In fourth aspect, the
present invent E8Rdprevmelemdn ube ofubsteowpalhd afreelef pfiedika tHEIfirst
aspect for preB@éLé%&é% @Qarnaceutical conposition for antagonizing a CRF
receptor in a nmanmal. M*a fifth aspect, the present invention provides a
use of a conpound as defined in the first aspect for preparing a
pharmaceutical conposition for treating a disorder manifesting
hypersecretion of CRF in a warm bl ooded animal. I.n a sixth aspect, the
present invention provides a use of a conpound as defined in the first
aspect for prepari g Y8 PrlFheRdinalthaonpp sk proaficl arcohpRAl il hasisdi Sor der
t he treat ment agfectbh&bingap be affected or facilitated by antagonizing CRF.
In a seventh aspect, the present invention provides a use of a conpound as
defined in t hEFPPEY atPed (RhBHEY FaRINe) QoApdimeLtivg -8-(2Rpetfiy| ani no)
2, 7-di net hyl m8eh¢@pyetiayB-61) Metshaxypytaso Byl B, ElerPasdne Pyrazol o-1, 3,
5-triazine. for preparing a pharnmaceutical conposition for antagonizing a
CRF receptor in a mammal. In an eighth aspect, the present invention
provi des a use of a conpound as

In a further embodiment, there may be provided a compound of the first
aspect, wherein said

compound is 4-((R) -2-butylamino}2, 7-dimethyl -8~ (2-
methyl-G~methoxypyrid-3-yl_) {1,5-a]-pyrazolo-1,3,5-

triazine.

In a second aspect, the present invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a therapeutically

effective amount of a compound of the first aspect.

13-



defined in the first aspect for preparing a pharnaceutlzahugmnﬁoe$t|on for
treating anxiety or depression in mammals. In a ninth aspect, the present
i nvention provides a use of a conpound as defined in the first aspect
wherein the conpound is 4 ((R -2-but:ylamno) 2.7-dinethyl-8-
(2-net hyl -6-- net_hoxypyrid-3-yi) [1.5-a] -pyrazolo-1, 3, 5--triazine. for
preparing a pharnmaceutical conposition for. treating anxiety or depression
in manmals. -13 a 29 August 2005 In an enbodi ment, there nay be provided a
met hod of ant agoni zi a CRF receptor in a nannal conpri sing
admi ni stering to theqﬂaﬁﬁﬁf aspotth dicapesini daettipn méfidst i vignamoantal of a

conmpound as def|MOMMpdsmoamﬁ&m@Eud@m?Q&eﬁméeanJ}eP% £a ?éﬁ fovided a

met hod of treati r.der persecretion o in a
war m bl ooded anlﬂg?amag&mgﬁgfmﬁmmﬁaﬁﬁﬁ‘?& ‘ﬁ@ﬂFB“FH@mﬁﬁﬂhﬁF a

t herapeutically éﬂﬂe@tbmadamnuna Dﬁhaecmﬁb@umaﬂuihmhys one of enbodi nents

as defi ned above. In anot, %Sﬁodl nt g 3 ;§IOVIded a net hod for
the treatment of & 5W?EF Y aPﬁEﬁP of ﬁhlcﬁrﬁ n6e affected or

facilitated by antagon|2|ng CRF, conprising adm nistering to the mamal

-13 b 29 August 2005ha&hhe Reukd prlhyinghigC ound ,as defined
above. In anothedrE gb 1 ;? thegglnay b £b%€%§%gdmgog L] jre 9

ant agoni zi ng a récep v psRech ﬁhﬁﬁﬁ??gcﬁdﬁ@F@ﬁW@mhdﬂmnnsmerﬁmg to the
manmal , a therayemmﬂmahCyFehﬁacmmwamaﬁnunt of a compound as defi ned above.
I n anot her enbodi nent, there may be provided a nmethod of treating anxiety
or depression in nannals conprising adm nistering to the mammal a

t herapeutical ly effﬁhﬁfﬁewmﬂ%uhqm@kmannnmmqmmdkasldeﬁtme&m&Qﬁ&%s

defined in the first aspect for preparing a pharmaceutical composition for treating a

disorder manifesting hypersecretion of CRF in a warm-blooded animal.

In a sixth aspect, the present invention provides a use of a compound as
defined in the first aspect for preparing a pharmaceutical composition for treating a
disorder, the treatment of which can be affected or facilitated by antagonizing CRF.

In a seventh aspect, the present invention provides a use of a compound as

defined in the first aspect wherein the compound is 4-
((R) -2-butylamino) 2,7 -dimethyl-2- (2-methyl ~6-

methoxypyrid-3-yl) [1, 5-al -pyrazolo-1, 3 (S-triazine,

for preparing a pharmaceutical composition for antagonizing a CRF receptor

in 2 mammal,

In an cighth aspect, the present invention provides a use of a compound as
defined in the first aspect for preparing a pharmaceutical composition for treating

anxiety or depression in mammals.

In a ninth aspect, the present invention provides a use of a compound as
defined in the first aspect wherein the compound is 4-
((R}-2-butylamino) 2, ‘7«d1methyl~8 ~(2-methyl-6-
methoxypyrid-3-y1) [1,5-a] ;pyrazolo«l, 3,5-triazine.
for preparing a pharmaceutical composition for treating anxiety or &epression
in mammals.

-13 a-




In a tenth aspect, the present invention provides a netodutjost 2005 eeni ng
for ligands for CRF receptors, which nethod conprises: a) carrying out a
conpetitive binding assay in vitro with a CRF receptor, a conpound of the
- first aspect which is labelled with detectable |abel, and a candidate

| i gand; and b) determning the ability of said candidate Iigand to displace
said | abell ed conpound. In an el eventh aspect, the present invention

provi des a nethod for detecting CRF receptors in tissue conprising: b)
contacting a conmpound of the first aspect, which is labelled with a
detectable label, with a tissue in vitro, under conditions that permt

bi ndi ng of the conpound to the tissue; and . -14 29 August 2005 b)
detecting the | abell ed conpound bound to the tissue. In a twelfth aspect,
the present invention provides a method of inhibiting the binding of CRF
to a CRF-1 receptor, conprising contacting a conpound of IM first. aspect
with a solution c PF‘%‘PW@‘“%HE@@ &Rpbepsvide! 2 methGRBfl ant@osipingh GRF  Vitro,
wherein the ecompeund hsndl &% concent r at

sufficient tg.inhibit the b|ﬁ%&ﬂgﬁa&ﬁﬁm@ﬁ&y&Jﬁgr%ﬁﬁmﬁ ?ﬁFlhﬁn a
thirteenth a%SESFaEPWEOﬁ?égﬁ%ﬁmqﬁvkﬁmﬁ@h“@rOV|des an artlcle of

manuf act ur e conpr|5|ng a) a packaging material; b) a conpound of the first
aspect; and c) - ackage insert contained wthin said packagi ng
mat eri al idicatinG' r§5¢@P gﬁﬁdmksbeeﬁﬁwﬁihwemﬁMWlmﬁeamn@g anxi ety or

depressi on. didvedep ﬁﬁﬁlﬁ’@ﬁing Y68dck0n BRYRR!iS Q w238 il m':ll compnsmg

administering to the animal a therapeutically effective amount of a compound of any

one of embodiments as defined above.

In another embodiment, there may be provided a method for the treatment
of a disorder, the treatment of which can be affected or facilitated by antagonizing

CRF, comprising administering to the mammal

-13 b-



of treating affective disorder, anxiety, depression, headaghst2006ritable
bowel syndrone, post-traumatic stress disorder. supranuclear pal sy, inmune
suppression, Alzheinmer's disease, gastrointestinal diseases, anorexia
nervosa or other feeding disorder, drug addiction, drug or alcohol

wi t hdrawal synptons, inflammatory di seases, cardi ovascul ar or

heart-rel ated di seases, fertility problens, human i nmunodeficiency virus

i nfections, henorrhagic stress, obesity, infertility, head and spinal
cord traumas, epilepsy, stroke, ulcers, WD 02/072202 29 August 2005

PCT/ i 7S02/ 06837 amyotrophic | ateral. sclerosis, hypoglycema or a disorder
the treatnment of which can be effected or facilitated by antagoni zing CRF,
including but not limted to disorders induced or facilitated by CRF, in 5
manmal s conprising admnistering to the manmal a therapeutically effective
amount of a conmpound of any one of enbodinents [11 to [5]. Definitions As
used herei@“hthe t.erm "pharnmaceutically 10 acceptable salts" refers to
salts prepal ed F7op pifteed acrmedung andefieptable non-toxic acids, including
i norgani c acids and organi c acids. Suitable non-toxic acids include

i norgani c and orqgnic aci ds_of basic residues such as am nes,, for

exanpl e, acetic, another embodiment, there may be provided a method of antagonizing a
CRF receptor in a mammal, comprising administering to the mammal. a

therapeutically effective amount of a compound as defined above

In another embodiment, there may be provided a method of treating anxiety
or depression in mammals, comprising administering to the mammal a therapeutically
effective amount of a compound as defined above.

In a tenth aspect, the present invention'provides a method for screening
for ligands for CRF receptors, which method comprises:

a} camying out a competitive binding assay in vitro with a CRF receptor, a

compound of the first aspect  which is labelled with detectable labe]
and a candidate ligand: and

b) determining the ability of said candidate ligand to displace said labelled
compound.

In an eleventh aspect, the present invention
provides a method for detecting CRF receptors in tissue comprising;
. - :
)] contacting a compound of the first aspect, which is labelled with
a

det . . .
etectable label, with g issue in vitro, under conditions that permit
binding of the compound 1o the tissue; and



15 benzenesul foni c, benzoic, anphorsulfonic, citric, ebtbhangastl2008i c,

fumaric, gluconic, glutamc, hydrobrom c, hydrochloric, isethionic, lactic,
mal i ¢, mandelic, nmethanesulfonic, nucic, nitric, panoic,
pant ot heni ¢, phosphoric, succinic, sulfuric, tartaric 20 acid,
p-tol uenesul fonic and the Iike; and alkali or organic salts of acidic

resi dues such as carboxylic acids, for exanple, alkali and al kaline earth

mal ei c

nmet al

salts derived. fromthe follow ng bases: sodium hydri de,

sodi um

hydr oxi de, potassi um hydroxi de, cal ci um 25 hydroxi de, al unmi num hydr oxi de,
|'i thi um hydroxi de, nmagnesi um hydroxi de, zinc hydroxide, ammoni a,
trinethylannnn&g,(%riethylannnnia, et hyl enedi am ne, n- nethyl - gl ucam ne,

| ysi ne,

ar gi ni ertr‘Fi‘?FH‘%e,th?:hb?ti’erJré?d compound bound to the

N,N—dibenzglethyleneﬂianine,chloroprocaine, 30 di et hanol am ne,

n- benzyl ph

procai ne,

Hettiyl ami ne, 46 WD 02/ 072202 di et hyl ami ne, pi perazi ne,

tris(hydroxynmet hyl)- am nonet hane; tetranethyl anmoni um hydroxi de, and the
Phar maceutically acceptable salts of the conmpounds 5 of the
i nvention can be prepared by reacting the free acid or base forns of these

l'i ke.

conpounds with a

stoichionetric anobunt of the appropriate base or acid in

water or in anporganc so{ ent, or in.a mxture &F t he two; generally,

h'aspect, the présent invention provides a method of inhibiting the

binding of CRF to a CRF-1 receptor, comprising contacting a compound of the
first aspect with a solution comprising cells expressing the CRF1 receptor in
vitro, wherein the compound is present in the solution ai a concentration

sufficient to inhibit the binding of CRF to'the CRF-1 receptor.

In a thirteenth aspect, the present invention provides an article of
manufacture comprising:
a) a packaging material;
b) acompound of the first aspect; and
c) a label or package insert contained within said

packaging material idicating that said compound is
‘effective for treating anxiety or depression.
The present invention may also comprise a method

of treating affective disorder, anxiety, depression,
;:eadache. irritable bowel syndrome, post-traumatic
stress disorder, supranuclear palsy, immune suppression,
Alzheimer‘s disease, gastrointestinal diseases, anorexia
nervosa or other feeding disorder, drug addiéﬁion, drug
or alcohol withdrawal symptoms, inflammatory diseases,
cardiovascular or heart-related diseases, fertility
problems, human immunodeficiency virus infeétions.

hemorrhagic stress, obesity, infertility, head and

- spinal cord traumas, epilepsy, stroke, ulcers,



%2}3,'7-'52 2PCT/ US02/ 06837 nonaqueous nedi a |ike et hepugedtizpbs10
acetate, et ano?, | sopropanol, or acetonitrile are pref%r.lrf@sqmﬁﬁts of
suitable salts are found in Rem ngton's Pharnaceutical Sciences, 17th ed.,
Mack Publishing Conmpany, Easton, PA, 1985, p. 1418, the disclosure of

whi ch is hereby incorporated by reference. 25 - use, as well as the
zwitterionic forms, where possible, of the conpounds of the invention. The
term " prodmygtrophdas cqorgpyids rapiidly transfornmed in vivo to use
in contact,with the tissues of h%%%’égéﬁéw oWeFCHYGRRi@  WPEh wndue

toxi ci ty, SFPPFESEi dihe altireagmentr esponaeicinarhepki kggsgopapnsyrate with a
and effective for thelrr 1n ended 15

reasonabl ezopepefitirisk -ratio, l ‘
* Phar maceut | ¢al Féé%%ce%ab?itﬂﬁ%{w dRNsedindiarding means ajye coval ently
-bonded catimbted whbcliseelease ; tiyv t, drug of Formula (2) in
vivo ghen such prodrug is admlkﬁgf%?effopgéﬁgmﬁ? nPYsGBFectin Prodr ugs
of the co’ﬁ?)‘mﬁ‘lﬂ% of OFBF h&LAg (| pdmiaisBerihighi td hersEOPRaphapound medi cal

j udgment , ¢jgahd r - ¢) 02/072202 29 August 2005 CT/US02/ 136837
yield the par e%u%ogr?g'ol&’nde%?eﬁ\;/%’r%ﬁl ATOPNL foff axamupeund dfdealysis in

bl ood. Fueret | o admbgydiviem tehi[qh %y[lgq. rapidly transfornmed, by netabolic
cl eavage,DéﬁnviitviomIsorm a class of groups reactive with the carboxyl group
of

- 29 Augus,‘gv0

As used  herein, the term "pharmaceutically

10 acceptable salts" refers to salts prepared from
pharmaceutically acceptable non-toxic acids, including
inorganic acids and orgﬁnic acids. Suitable non-toxic
acids include inorganic and organic acids of basic
residues such as amines, for example, acetic,

15 benzenesulfonic, benzoic, amphorsul fonic, citric,
ethenesul fonic, fumaric, gluconic, glutamic,
hydrobromic,- hydrochloric, isethionic, lactic, maleic,
malic, mandelic, methanesulfonic, mucic, nitric, pamoic,
pantothenic, phosphoric, succinic, sulfuric, tartaric
20 acid, p-toluenesulfonic and the like; and aikali or
organic salts of acidic residues such as carboxylic .
acids, for example, alkali and alkaline earth metal

salts derived from the following bases: sodium hydride,

sodium hydroxide, potassium hydroxide, calcium
25 hydroxide, alumi:;um hydroxide, lithium hydroxide,
magnesium hydroxide, zince hydroxide, ammonia,

trimethylammonia, triethylammonia, ethylenediamine, n-
methyl-glucamine, 1lysine, arginine, ornithine, choline,
N,N’ -dibgnzylethylenediamine .Chloroprocaine,

30 diethanolamine, procaine, n-benzylphenethylamine,

46~



-5 the ¢ gﬂ@%g of this invention. They include, but are9mejsi2oosted to
such grgﬁg &Ikanoyl (such as acetyl, propionyl, bu% %X#ozﬁ@%'the

| i ke), unsubstituted and substituted aroyl (such as benZo 4
substituted benzoyl), al koxycarbonyl (such as ethoxycarbonyl), 10
trialkylsilyl (such as trinethyl- and triethysilyl), nonoesters forned
wi th di carboxylic acids (such as succinyl), and the |ike. Because of the

ease Wit hdiratinyl aniitee et abol | eavabl e s of the conpounds
useful according to this inven %L%Xn gAre cl eave PW%M@QHYé)corrpounds

bearing sYBHPHHANSCt  detrametinygammbACunmC ONRRGHSLS fa‘{ Eng‘?
met abol i cpjily cl eavabl e groups have the advantiage tJha exhi bi t
i mproved Di oaval lability as a resul t of enhanced sol ubili ty and/or rate

-of absor pti on RRRIdRME: JHON hg d by virtue of the
presence of the netabolicall y e graglﬁtg*p tﬁB?oGQH‘PQP§§GSS| on of

prodrugs df tRéE oYLy Iovm Dgs gn of Prodrugs, H  Bundgaard,
ed. EI sevi er, 19858gﬁ%?90% %n%ﬁg‘?‘ﬁﬁ by regqtdag ethal fred., Acadenic
Pr ess 42, iy 0%539%& 25 1 85 A Text book of Drug Design and Devel opnent ,

Kr ogsgaar ofJLars ‘F\Hﬁéar @f edthesthaprempbundsDesiigih ang

Appl i catlcg:t?scgl Prodrugs p. 113-191, 1991; Advanced Drug Delivery Reviews,
H. BundgdY 10petrig ampgor: OIothahppnﬁpPlhatQBBQEEI sl az.si’éieﬂ‘ies 7, p.
285, 30 1988.; Chem Pharm Bull., N Nakeya et al, 32, p. 692,748 WD

02/ 072202’3291‘AISPQTUS¢H 2Sorganic solvent, or in a mixture of the

two; generally, nonaqueous media like ether, ethyl
10 acetate, ethanol, isopropanol, or acetonitrile are

_ preferred. Lists of suitable salts are found in

Remington’s Pharmaceutica] Sciences, 17th ed., Mack

Publishing Company, Easton, PA, 1985, p. 1418, the
disclosure of which is hereby incorporated by reference.

15 "Pharmaceutically acceptable prodrugs® as used
herein means any covalently bonded carriers which
release the active parent drug of Formula (I) in. vivo
when such prodrug is administered to a mammalian
subject. Prodrugs of the compounds of Formula (I) are,

_20 wit;h-in the scope of sound medical judgment, suitable for
use¢ in contact with the tissues of humans and lower
animals’*’ with undue toxicity, irritation., allergic
Vrespor‘lse, and the like, corﬁmensurate with a reasonable
‘benefit/risk ratio, and effective for their intended

25" use, as well as the zZwitterionic forms, where possible,
of the compounds of the invention. The term "prodrug"

means compounds that are rapidly transformed in vivo to

417-



- PCTJ USO%

8%%@,72201984; Pro-drugs- as Novel Delivery SystepsAugustidiogsichi and
V. Stella, 294 of the A.C.S. Synposi um Series, and %ﬁ@%@i”bl e
Carriers in Drug Design, Edward B. -Roche, ed., Anerican utical .
Associ ation and 5 Perganon Press, 1987, which are incorporated herein by
reference. "Prodrugs" are considered to be any covalently bonded carriers
whi ch rel ease the active parent drug of Formula (1) in vivo when such
prodrug i ¥iedd nhet paednio | i bj ect. Prodrugs of the
conpounds _of Eor r_rulga_ '(I§: Eﬁpgﬁgmd%&%&% ﬁgi)mgffaﬁnéf‘ﬁlﬁnéﬁ Broups
present i RYfra ¥8Afoums bloslichFanw@y ohadt gheupsrdifi gatiQns are cl eaved,
ei t her inrggy&ggetf%ni ﬁul aallhon or invivo, to the parent Conpotifids. 15
Prodrugs inciu conpga Heedheb¥i Rehgbipdky, camamageor 16 ULf By dEylygr oups are
bonded t oaamlagsoupf t hak ) _nisitared.to a mamal i an subj ect,
cl eavez to, forma frge ﬁ?f%?ggﬁﬁqur% n%’:a%rggﬁl Fﬁf&mlgmp reEpectively.

S

Exanpl 5Pe pFoBPaYadEnefudbisbinvane iael. | i THW: 40, tate, formate
whidOuad 356! als,
' grou %in the

and benzog@,@‘g%i‘\_/?&i. ss of L al cohol and amine functiondl
conpounds of Formurla 1{ ) SUCHngTOHRS| Age aldsanewdd fmrati rad cadleserj be a
conpound, Pt di drey 1n 'hﬁ%,qqtigﬁay eaf, iits (S t ereoi soner" neans that
25 the co nd i s made up of a si g’%lsfi clglrﬁ%)y g&EgPEFtbFBbﬁ‘?t i@ of its (R

ou
st er eoi so%&sri:'rﬁht%ﬁ i2%030ht | Galch ards pasenteyE. ,and S g@sé{&{ eﬁ% somer). In
a pref er rggh, &Anodi ”EﬁScOOf thg i nyentijon, the term "substan el y
’ Kycarbony {(such as ethoxycarbonyl),

10 trialkylsilyl (such as trimethyl- an& triethysilyl)

monoesters formed with dicarboxylic acids (such as
succinyl), and the like. Because of the ease with which
the metabolically cleavable groups of the compounds
useful according to this invention are cleaved in vivo,
15 the compounds bearing such groups act as pro-drugs. The
compounds bearing the metabolically cleavable groups
have the advantage that they may exhibit improved
bicavailability as a result of enhanced solubility
and/or rate of absorption conferred upon the parent
20 compound by virtue of the presence of the metabolically
‘cleavable group. A thorough discussion of prodrugs. is
provided in the following: Design of Prodrugs., H.
Bundgaard, ed., Elsevier, 1985; Methods in Enzymology,
K. Widder et al, Ed., Academic Press, 42, p.309-396,
25 1985; A Textbook of Drug Design and Development,
Krogsgaard-Larsen and H. Bundgaard, ed., Chapter 5;
"Design and Applications of Prodrugs” p.113-191, 1991;
- Advanced Drug Delivery Reviews, H. Bundgard, 8, p.1-38,
1992; Journal of Pharmaceutical Sciences, 77, pP. 28%,
30 1988; Chem. Pharm. Bull., N. Nakéya et al, 32, p. 692,

18- -




free of

st ereoi soner" neans that the corrpound |991’iﬁﬁbgnﬁcm)06p of at

I ts
| east ab¥Bi? ’g’?;)@/% by wei ght of its (R) WD 02/072202 5 29#@-{9@ 9%9?
PCTNSO2/ %837 stereoi soner and about 10% by weight or less 0

stereoisonmer-. In a nore preferred enbodi nent of the invention, the term

' ' ' ' de up of
“substantially free of its neans that the conpound is ma
its (R stgreoi soner and or less of its (S) stereoisoner. preferred

of

99% by wei ght (S) stere

an even noand "Bubsteblapl ¥¥1fraq ofr the §0€P§U”§gh§80ner %[%ﬁ igs,

st ereoi soner gd about 1%or less of its (S) ster
0

pref erred Bith

f nearl 100‘V by wei ght
.St er eoi sor@;ché‘rea@tha%%g corrp%llglacémlaséer&%de up _of n y 0 by

of

FRERVET s Hele eQarsidist anti ddug f Degigh, IHdwaArd B

ical. Association and

its (R) stereoisomer

5

10

15

20

30

Pergamon Press, 1987, which are 1ncorporat:ed herein by
reference, '

"Prodrugs* are considered to be any covalently
bonded carriers which release the active parent drug of
Formula (Ir) in vivo when such prodrug is administered to
a mammalian subject. Prodrugs of the compounds of
Formula (I) are prepared by modifying functional groups
present in the compounds in such a way that the
modifications = are cleaved, either in routine
manipulation or in vive, to the parent compounds.
Prodrugs include compounds wherein hydroxy, amine, or
sulfhydryl groups are bonded to any group that, when
administered to a mammalian subject, cleaves to form a
free hydroxyl, amino, or sulfhydryl group, respectively.
Examples of prodrugs include, but are not Alimited to,
acetate, formate and benzoate derivatives of alcohol and
amine functional groups in the compounds of Formula (I),
and the like.

As used herein to describe a compound, the term
“subétantially free of its (S) stereoisomer® means that
the compound is made up of a significantly greater
proportion of its (R) stereoisomer than of its optical
antipode (i.e., its (S) stereoisomer). In a preferred
embodiment of the invention, the term “"substantially
free of its (S) stereocisomer” means that the compound is

made up of at least about 90% by weight of its (R)

by wei ght

its (R

t her

10 of at | east about
5% by el ret () TEPetkbSsoak, Mol BelTVemb Levsons andut %gg;‘lmm. ght  In



15 above ﬁgrcent ages are based on the total anmount of t 20 Augostzioned

st er eoi SOHEHE723R2 { he conpound. The term "therapeuticall | anount "
of a conpound of this invention means an anount effecti)i’\/cglﬂsg%ggﬁagoni ze

abnormal | evel of CRF or treat the synptons 20 of affective disorder,

anxi ety or depression in a host. As used herein, the term"|abeled" is
meant that the conpound is either directly or indirectly labeled with a

| abel whi Gt eV 2t ectabl e signal, e.g. radioisotope, fluorescers,
enzyne, anti bog?ﬂesg?éggr |clag’§“§5 léf?cﬁ’ya?’ 9% }egsief egi,ls (S)

cheni | un wéeTrepispByr.1131, and At211, etc. 20 WO 02/ 072202 29 August 2005
PCTI U502/ 06837 _Synt-heses Many organi ¢ conpounds exist in optically active
forms, i.e., tﬁﬁy halerehersficrred tembodatent hofplane ifvewt AR pol ari zed

light. I ncd@sciddy ng e 5 actiye,conmpound, the prefixes D and L
or Rand S are uﬁé?ded ?oﬂﬁggét’egﬂ% &BES LR% ¢bff i [Jur asteneotsemrr " nol ecul e

about % smephsathaenthe(8pmpdeaPL&f hx () (:0, are
enpl oyed E&n designate t he sign of rotgfilgl?la@ofi ?)%afn)éeé-lép%l%ﬁﬁ%eosgﬁ ght by the

conpound, Wi V198t (°f éEs1(Rbastayechsomehecamdngioou 5% bewsigt ory. A

conpound perefixed wigh (&) org,d is dextrorotatory. For a given chem cal
structure, these corr%:)oulnt s, Al ggerﬁ:’é‘ﬁé’ﬁ‘ﬁgonﬂé, ARe eYRIAt iMsle except

that theyPaeéenredormbodiment, the term "substantially free of

its (8) stereo;'.somer" means that the compound is made up

10 of at least about 99% by weight of its (R) stereoisomer
and about 1% or less of its (S) stereoisomer. In another
preferred embodiment, the term "substantially free of
its (S) stereocisomer” means that the compound is made up
of nearly 100% by weight of its (R) stereoisomer.' The

15 above pércentages are based on the total amount of the
combined Stereoisomers of the compound.

The term "therapeutically effective amount® of a
compound of this invention means an amount effective to
antagonize abnormal level of CRF or treat the symptoms

20 of affective disorder, anxiety or depression in a host.
As used herein, the term "labeled” is meant that
the compound is either directly or indirectly labeled
with a label which provides a detectable signal, e.qg.
radioisotope, fluorescérs, enzyme, éntibodies_, particles

25 such as magnetic paf:ticles, chemiluminescer, p32, 1131,

and Atzlll etc,

" 20-



i mages 09067,5430t her. A specific stereoi somer nay al so29¥ughst 2086erred to

as an enantromrer, and a m xture of such isoners is oftgeT M/@Gqs,)an
enantioneric m xture. A 50:50 mxture of enantioners is referred to as a

racem c mxture. The present invention includes all stereoisoneric 20
forms of the conpounds of the formula I. Centers of asymetry that are
present in the conpounds of fornmula I can all independently of one another

have S configuration or R confi ' The prefixes d and I or (+) and
(-) are enployed to designate thg thege 25 rotation of plane-polarized
light by the ceagpuRGqad;ih -) or.1 nmeaning that the conpound is

| evorotatory. A _co%&#&kpr%ﬁ%‘%ﬁi%tﬁxﬁf %ndOPEl%J(lYora@ttéN@r y. The

i nvent i onfPHBF uddseal | thegsitake et ey S, angl rgj:ggée?_ﬁgners and mi xtures
of two or gor stereqi sgners, 30 for exanpl'e m xtures o ngrhaf’&rrers and/ or
-21 W0 02707 8 ARTISE 200 PCT/ 16 02£668 8810y asdrer e@FRES11yi N 2l |

rati os5 TatSivenaBhbhOURES bj.ect_of the invention in
enantionerically puir)e form%l%b trﬁ%glééelse\%rﬁf‘ t &r yYBENR anddekt aveot atory

anti podes¥seth the flenotef thsenabesiand iaoﬁhgg‘flpéa@{ mj xt u% s of the 5
t wo enantr{'l& ratios. In the case of a cis/tranS is rismthe

i nvention i g‘{%&;g\a%%lt% 1t chirak ofentem(she Thansréfireasdehli as
m xt ures bfothesp ahar f_lﬁ)i Arel lempdbi R t‘ghedeosri%%%rtaét it:ohne Ostigi;z{]dé%/i dual
rotation of plane-polarized light by the compound, with
10 (—)_ or 1 meaning that the compound isg 1evorotaﬁory. A
compound prefixed with (+) or d is dextrorotatory. For a
given chemical structure, these compounds, called
stereoisomers, are identical except that they are mirror
images of one another. A specific sterecisomer may also
15 be referred to as an enantiomer, and a mixﬁure of such
isomers is often called an enantiomeric mixture. A 50:50
mixture of enantiomers is referred to as a racemic
mixture.
The present invention includes all sterecisomeric
20 forms of the compounds of the formula I. Centers of
asymmetry that are present in the compounds of formula I
can all independently of one another have S
configuration or R configuration. The prefixes ‘d and 1
or: (+) and (-) are employed to designate the sign of
25 rotation of plane-polarized light by the compound, with
(=) or 1 meaning that the compound is levorotatory. A
compound prefixed with (+) or d is dextrorotatory. The
invention includes all possible enantiomers and
diastereomers and mixturés of two or more s.tereoisom'ers,

30 for example mixtures of enantiomers and/or

21~




an be carried out, if desired, by 10 sepasaugaest 2005a m'xture

'E;e(r:ﬁg![ égng‘lagﬁ"ﬁnghods for exarrpl e by chromat ography or xﬁi’ﬁé‘“ am ﬁgm 0
the use of stereochemically uniformstarting naterlals or sy

or by stereosel ective synthesis. fq)tlisonfll I yo?so?rgisvagrlhéatsiaggr g?inolrjleof R
[ out before a separation o stere :
%a)r(: :.I(I?cei of stereoisoners can be carried out at the stage of the conpounds

t hesi s.
t ) e _of .an ipternediate during the syn
'(I)'Let B?eggﬁdtm!sﬁsgﬁ?ﬁgﬁg alrlgo élagl ad&s°sr onBRRRLIGMAES ofireha conpounds

Ohe 20 oThaactLPE The somauidrolisr S fldc {IM 08 BEAPY G, [ Oy o1 S
2Ky acbo, SHCR: ottt CCELMREbaPAaNs o SeommEsYy 4 RSN,  A0)be
so Lent tithk £6@ &f ﬁé‘éngtesc\énmn %he form of mlxtures of the
5 two enantiomers in all ratios. In the case of a
¢is/trans isomerism the invention includes both the cis
form and the trans form as well as mixtures of these
forms in all ratios. The Preparation of individual
stereoisomers can be carried out, if desired, by
10 Separation of a mixture by Customary methods, for
example by chromatography or crystallization, by the use
of stereochemically uniform starting materials for the
synthesis or by stereoselective synthes;s. Opt:l.onally a
derivatization can be carried out before a separat:.on of
15 stereoisomers. The separation of & mixture of
stereoisomers can be carriegd out at the stage of the
compounds of the formula I or at the stage of an
intermediate during the synthesis. The present invention
also includes all tautomeric forms of the compounds of
20 formula (I).

The compound of Formula (I) may be prepared from
using the procedures outlined in Scheme 1.

Scheme 1
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A compound of Formula (I1),

treated with a metal alkoxide

where X = F,

(e.qg.

" I X = habgen
H1X =(R I2-buyhm ho

may be _

sodium methoxide,

preferably’"

10

(_preferabiy diethyl ether),

potassium methoxide; pre-formed or generated in situ) in

an inert solvent to generate an intermediate of Formula

(III}). Inert solvents may include, but are not limited

to, alkyl alcohols (1 to 8 carbons, preferably methanol

or ethanol), lower alkanenitriles

(1 to 6 carbons,

- acetonitrile), water,  dialkyl ethers

cyclic ethers (preferably



‘a} -eC 1‘3332’5{72%2[) X ~ babgen [1 } X 1R 14 .buWAR i no A zgoxpestzbost For nul a

(rr), wh ¥ may be treated with a netal alkoxid(’(T .. sodi um

nmet hoxi de, potassi um net hoxi de; pre-forned or generat eﬁ’ | ﬁﬂsg?’ 7in 5 an.
inert solvent to generate an internediate of Fornmula (I11) Inert solvents
“may include, but are not limted to, a],rl alcohols (1 to 8 carbons,
preferably nmethanol or ethanol), |ower al kanenitriles (1 to 6 carbons,

oL i) g1 2 L TR

‘ether), cyclic ethers (preferably ) : ;
Cpreterably netnel | o meehacOndnfafl Peon N, N Minai 1 cstencan y

G A kyl sul fox dea B Y br of i ABTEPErc BRI BERD X, Vbl S hmembdag dr ocar bons
[ Fom OC Lo 1000 A Ter natt ey B S 3T oheT Aiativ EPh) Fonddes X or

may ‘be % rg@&@féﬁaﬁlyaraﬁléﬁﬂﬁtsiuﬂgoﬁgﬁ% ' D omatic hydrocarbons

(preferably benzene or toluene). Preferred reaction

temperatures range from 0°C to 1009C.
Alternatively, a compound of Formula (II), ﬁlhere X
= OH, may be treated with an alkylating agent in the
10 presence of a base in an inert solvent to generate an
intermediate of Formula (III). Alkylating agents
include, but are not limited to, haloalkanes (e.qg.
CH3I), dialkyl sulfates (e.g. Me;S0,) or alkyl trifluoro-
sulfonates '(e.g. CH303SCF3) . |
15 Bases may include, but are not limited to, alkali
metals, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides {1 to 6
carbons) (preferably sodium methoxide or sodium
ethoxide), alkaline earth metal hydrides, alkali metal
__20 carbonates, alkaline metal carbonates, transition metal
carbonates (e.g. silver carbonate), alkali metal
‘dialkylamides (preferably lithium di-isopropylamide).
‘alkali metal bicarbonates, alkali metal hydroxides,
alkali metal bis(trialkylsilyl)amides (preferably sodium

25 bis(trimethylsilyl)amide), trialkyl amines (preferably

24-



10 presewoa20f262 base in an inert solvent to generate apgiAngestzodsat e of
Formula (Il11). Alkylating agents include, but are not IPCEIUSeZiosBN.
hal oal kanes (e.g. CH31l.) , dialkyl sulfates (e.g. Me2SO4) or al kyl
trifluoro- sulfonates (e.g. CH303SCF3) . 15 Bases may include, but are not
limted to, alkali netals, alkali netal hydrides (preferably sodium
hydri de), ﬁll\lf_a%%qnet al al.koxides (1 to 6 carbons)(preferably sodium
met hoxi de of " sodi tIPEANINt@hydl kahiibme bar olr medalndpid i dgginakkal i netal
20 carbonajes, . al kaline netal carbonates, transition netal carbonates
(e.qg. silverr @Yrigiime)i. met.al dial kyl amides (preferably lithium
di -i sopropylam de) - alkali nmetal' bicarbonates, alkali netal hydroxides,
al kali net al bi%‘{ﬁ{-‘ﬁ Hyesitisy mpaniided ugpr ebatabky §9€i Yih2Bed to
bis(trinethylsilyl)amide), trialkyl amnes (preferably . -24 WD 02/ 072202
29 August al%@ﬂsusbb/.gg&ﬁ Sakbdiisi saprepy 8- MAldYEn AN NEJwdE aromatic
am nes (prg{ferab_l y pyridine). Inert solvents may include, but are not

li mi ted®t GlaR@rd¢aidess (1(1o 8 carbors, 1cheb8nbal og dfetVEf 5

al kanenitriles (1 to 6 carbons, preferably acetonitril g‘?? wat er,” di al kyl

et hers (prASS¢PRBItFidiedt hykterhed)alkyt| echerfelpré f LT Al Yerhy
tetrahydrofuran or 1, 4-dioxane), N,N-dialkylornmam des (preferably

ether), cyclic ethers (preferably tetrahydrofuran or

1,4-dioxane}, N,N-dialkylformamides (preferably
dimethylformamide), N,N-dialkylacetamides (preferably
10 dimethylacetamide), cyclic amides (preferably N-

methylpyrrolidin-2-one), dialkylsulfoxides (preferably
dimeth}(lsulfoxide) or aromatic hydrocarbons (preferably
benzene or toluene) Preferred reaction temperatures
range from 50°C to 150°C.

15 A compound of Formula (III) may be transformed to a -
compound of Formula (IV) by reaction with a brominating
agent in the presence or absence of an additive in an
inert solvent. Brominating agents include, but are not
limited to, N-bromosuccinimide - 2.,2’-azobisisobutyro-

20 nitrile (AIBN), N-bromophthalimide - 2,2'-azobisiso-
butyrdnitrile (AIBN)), bromine. Additives inrclude,' but
are not limited to, alkali metal phosphates (e.g. KiPO,,
Na3PO4), alkali metal hydrogen phosphates (e.g. Na;HPO,,
K;HPO4), alkali metal dihydrogen phosphates (e.g.

25 NaHPO,, KH;PO;). Inert solvents include, but are not

25~




-di et hy " de), N, N-dial kyl acetam des (preferably 129 August2005
el

di meth oae) , cyclic am des (preferably N nethyl I di n-2-one),

di al kyl>/sul foxides (preferably dinme thylsulfoxide) or a?%%?éz& vdr ocar bons
(preferably benzene or toluene). Preferred reaction tenperatures range
from50C to 150C. 15 A conmpound of Formula (lI1l1) may be transfornmed to a
conpound of Fornula (1V) by reaction with a bromnating agent in the

presence driﬂdbsdnte,ohag'ecggggﬁgv | poag ol t solvent. Brominating agents
i nclude, but are not Jlinmted to, ?%I- Egr orr%ég%é’ﬁ'ﬁi deQ -6 halogens

2, 2' - azobi(prefeuaply 20chThiidde- ( , N-pr hihalimde -
2,2' -azobisiso butyronitri I%%é,&l BN) )e’!a%b%om n@ﬁg\gg?iﬁjego%hﬁﬁ@ ' but are

not |imtdpreberabkel idimd e t (e. g, K3P04, Na3PO4), alkali netal
hydr ogen phosphates (e.g. Na2 ) %P04) ?Naqlﬁgﬁl]ﬁé]t%etcﬁm%sogen

hosphat esptefgraBby NaH2 R{H e P - .lnert solvents include, but are not
E)QB &c) 02/ 0722025359 August %%‘8%82/ 06839YF1HFt ed t@1ides| ocar bons
(1 to 6 cépbeféerablyo 6 haj erably ' chlorine), 'water,

N, N- di al kyl f or mami d%s (pref e?ﬁﬁ?ﬁ%ﬁéﬁﬁ%r%rﬂﬁﬁ% de), Reaction |

N, N-di al k ' ref grabl y di met hyl acetam de), cyclic amdes 5
(preferabitl%/ﬁ%—&ré%g?%ﬁ%? 'ﬁﬁ*‘z-%?%)t.o oPrefemadrlyt 208 range from 0C
to 20000d£$§)@é)erabl y 200C to 120C). A conmpound of Forrmula (IV) nmay be
converte :

A compound of Formula (IV} may be converted to a

compound of Formula (V) by sequential reactions with (1)

100 an alkyl 1lithium in an inert solvent at temperatures

ranging from -100°C to 50°C; (2) a compound of the

Formula B(OR%); { where R®* is branched or straight chain

alkyl of 1 to 20 carbons) at temperatures ranging from -

;00°C to 50°C and (3) an acid in the presence or absence

15 of water at temperatures ranging from -100°C to 100°C.

Alkyl 1lithiums may be branched or straight chain

compounds containing 1 to 20 carbons. Inert solvents

inclqde, but are not 1limited to, dialkyl ethers

'(‘preferably- diethyl ether), cyclic ethers (preferably

20 tetrahydrofuran or 1,4-dioxane), or aromatic
‘hydrocarbons (preferably benzene or toluene).

Acids may include, but are not limited to, alkanoic

acids of 2 to 10 carbons (preferably acetic acid),

haloalkanoic acids (2 - 10 carbons, 1-10 halogens, such

25 as trif;uoroacetic acid), arylsulfonic acids (preferably

26~



- conpoundyefe.Banpmil a (V) by sequential reactions with (1)29Agustecabkyl
lithiumin an tnéert solvent at tenperatures ranging fropcrif&todsss 20C (2)
a conmpound of the Fornmula B(ORA)3 ( -where Ra is branched or straight chain
al kyl of 1 to 20 carbons) at tenperatures ranging from- 100C to 50C and
(3) an acid in the presence or absence 15 of water at tenperatures ranging
from-100C to 100C. Al kyl lithiums may be branched or straight chain

conpounds RedilaiesiesylEond c20 gakgons oyl nepknse i ncl ude, . but are not
limted to, dialkyl ethers (preferably diet hy{’gg?%g??i,gcyc?%d’eﬂt her s

(pr ef er abldlkapesslfamidr ohorae @f 114- ghoxane). ropatic hydrocarbons
(preferably benzene or toluene). Acids may inclaagé?gbu ﬁ?éerr%?dl}fi mted to,
al kanoi ¢ TethasesulZondclQead) honsdrdefierakl ti i.d), _ hal oal kanoic
‘acids (2 - 10 carbons, 1-10 hal oglgns, such 25365:291?“%13%;&&&@? aci d),
aryl sul f o@c phospbotprehetabl y -26 WO 02/ 072202 29 August 2005 :
PCT/ US02/ 06$37 p-tol uenesul fonic acid or benzenesul fonic acid),

A e il e Gl TR
reaction of a compound of Formula (V} with a compound of
Formula (VI) in the presence of a complex or salt of
palladium or nickel, a base and an inert solvent.
Complexes of palladium or nickel include, but are not

.10 limited to, phosphine complexes such ag Pd(PPhi) 4,

PACl, (PPh,),, . NiCl, (PPh,},, ' or [1,1-

bis (diphenylphosphino) £ errocene]-dichloropalladium.

Bases may include, but are not limited to, alkali
| metals, alkali metal hydrides (preferably sodium
15 hydride}, alkali metal alkoxides (1 to 6

carbons) (preferably sodium methoxide or sodium

eéthoxide), alkali metal carbonates, alkaline metal
carbonat_:es (e.g. barium carbonate), transition metal
carbonates (e.g. silver carbonate) or trialkyi amines
20 _(el:g'. triethyl amine). Inert solvents may include, but
are not, limited to, dialkyl ethers (preferably diethyl
ethe:}:s cyclic | ethers (preferably tetrahydrofuran or
" 1,4-dioxane), or aromatic hydrocarbons {(preferably

ben;ene or -toluene). Preferred reaction temperatures

25 range from -100°C to 100°%cC.



0 Forrrul‘gogj%.}%ozrray be produced by reaction of a conpoui2d AugustidOfal a (V)

w th a conpoun Formula (VI) in the presence of a c alt of
pal | adi um or nickel, a base and an inert solvent. Conp?g@e‘%)‘hoj f)gl | adi um

or nickel include, but are not 10 |imted to, phosphine conpl exes such as
Pd(PPh3)4, PdCl2 (PPh3) 2, NiCl2 (PPh3) 2, or [1, ~, -

bi s(di phenyl phosphi no) f errocene] -di chl oropal | adium Bases may incl ude, but
are not |imtednt ojneditiédiat®t 3lS, pdtdl & hydri des (preferably

sodi um 15 hydride), alkali netal aliox@s @ﬁd 6‘¥a¥a|b@on§??‘|5‘?%¢er ably

sodi um newhéhi da. barseSoghurapLt BPXL: al,.. netal carbhonates, al kaline
nmetal carbonates (e.g. barium %aé gﬁ%ﬂtee)%,é(t raz&ilnsf??’f)‘h FOLYPREC s Donat es

(e.g. silaéfordr banaictpciind I al i_ne e.g..triethyl amne). Inert
d@alg)utnarefilni(;ﬁ%&]l ||r§qtzg%?5gd?‘é¢%ﬁ & hifs qpreferably

sol vents may i ncl ude,

diethyl elkell, netell ccgt gk S (LpLef |y tetrahydrofuran or
T (605! goq%iﬁrﬁnefgfalﬁc%}asﬁéﬁ'éne BAses ol uene) .

1, 4-di oxane), or aromatic hydrocarbons

Pr ef er Sedmagacinobud€pehat U8% rapge.fram -1000C to 100C. WO 02/ 072202
29 August 2005 PCTI US02/ 06837 An%igrt;'t e?%@éf‘gﬁe 6P ForHeat (Wwetrlmay be

b orCESThoraC AT TSP RE AT e oo 2 ot ur
or potasstans Eeatswrs)WtraehllG B G AOEnLLLded to, glkali netal
ethoxide) or alkaline earth metal hydroxides. Inert
solvents may include, but are not limited to, alkyl
10 alcohols (1 to 6.carbons), lower alkanenitriles (1 to &
carbons, preferabiy acetonitrile), water, cyclic ethers
(preferably tetrahydrofuran or 1,4-dioxane), N,N-
dialkylformamides (preferably dimethylformamide), N,N-
dialkylacetamides (preferably dimethylacetamide), cyclic
15 amides (preferaﬁly N-methylpyrrolidin-2-one),

dialkylsulfoxides (preferably dimethylsulfoxide).
Preferred reaction temperatures range from 0°C to 150°C.

Compounds of Formula {VIII) may be treated with
hydrazine—hydrate in the presence of an acid and an

20 i@grt solvent at temperatures ranging from 0°C to 200°cC,
.prefe:?'_fa’bly 70°C to 150°C, to produce compounds of
Formula (IX). Acids may include, but are not limited to.,

© alkanocic acids of 2 to 10 carbons (preferably acetic
acid), halocalkanoic ‘acids (2 -~ 10 carbons, 1-1.0

25 halogens, such as trifluoroacetic acid), arylsulfonic

28 .




“hydr oxi de® de@780z NaOH or KOH), al kali netal al koxi des (29 August 208bbons)
(preferably sodi um net hoxi de or sodium ethoxide) or al kdtuse,eassh netal
hydroxi des. Inert solvents may include, but are not limted to, alkyl 10
al cohols (1 to 6 carbons), |ower al kanenitriles (1 to 6 carbons,
preferably acetonitrile), water, cyclic ethers (preferably tetrahydrofuran
or 1,4-dioxane), N, N dialkylformam des (preferably dinme thylformamde),

N, N- di al K3FEERt ami fesefarab ey abl ypdtmhbnbaﬁﬁfeﬁrjr?e), gygkic 15 anides
(preferably N-methylpyrrolidin-2-one), dialkylsulfoxidés {pref&Fably

di net hyl sUYSRBEGIRIUL foPrief exardl) f eatkhABshErpRL At ggggsr%@gel from(lJl C to 150C.
Conmpounds of Fornula (VI1I1) may be treated with ydr aZi ne-h'ifﬂr e in the

presence CTAXRPIE tbreterabl 2 OnkeRsheSAl ¥R a&ciﬁﬂp%gﬁgégg}ggggi ng from

OCto ZOOOC,j'gr eferably 7000 to 150C, to produce cohpo rmul a
(I1X). Aci &Yty SWidlude, abil akepRekphibFibedciq, al kanoic acids of 2 to 10
carbons (preferably acetic acid), haloal kanoic acids (2 - 10 carbons, i-10

051 0713200755 Augent 000 FenrBRoShTu8e) thut syl ML Oflgy£88 0O
Po 10 earbons. (prof or abl y netnaneeutt onre. er oAbt oo h v 4. o O
sul furic &6t8#adplphosphethandli d. lower alkanenitriles (1 to 6
carbons, preferably acetonitrile) + cyclic  ethers
(pre_ferably tetrahydrofuran or 1,4-dioxane), N, N-
10 dialkylformamides {preferably dimethylfbmamide}, N,N-
dialkylacetamides (preferably dimethylacetamide), cyclic
amides (preferably N-.methylpyrrolidin-2-one),
dialkylsulfoxides (preferably dimethylsulfoxide) or

aromatic hydrocarbons {(preferably benzene or toluene) .

15 A compound of Formula (IX) may be reacted with

compounds of Formula H,C (C=NH)ORS (where RC is alkyl (1-6
carbons)) in the presence or absence of an acid in the

presence of an inert solvent at temperatures ranging

from 0°C to 200°C to produce a compound of Formula {X).
2) Acids may include, but are not limited to alkanoic acids
of 2 to 10 carbons (preferably acetic acid),

haloalkancic acids (2 - 10 carbons, 1-10 halogens, such

—

as trifluoroacetic acid), arylsulfonic acids (preferably
p-toluenes_ulfonic acid or benzenesulfonic acid),

25 alkanesulfonic acids of 1 to 10 carbons (preferably

-
R Y *
-

-
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"5 Inert @?,IO\%J;L_;Z , may include, but afe not limted to, \WatArguse2doBl

al cohols (1to carbons, preferably methanol or ethanodgsmdeR)isds
al kanenitriles (1 to 6 carbons, preferably acetonitrile), cyclic ethers
(preferably tetrahydrofuran or 1,4-dioxane), N, N 10 dial kylf or mam des
.(preferably dine thylformam de) N, N dial kyl acetam des (preferably dine
t hyl acet améeg , cyclic amdes (preferably N nethyl pyrrolidin-2-one),
di al'kyl sulMeRdiatessy ot af a@éydf,i aybspd S.oxl dgls 9r _arqmatic hydrocar bons
(preferably benzene or tol uene HE% A corrplgit}éndg%)%gFoFH’Elgﬁrf?Xﬁciﬂy be
react ed width phompimurids £ Sor @ =Nk where RC is alkyl (1-6
carbons)) in the presence or absengg%g&ggg%ggg i(:ﬁttaﬁlgtlﬁr 8EgHRES of an

inert sol wehtsuzh taenijehy afayf @2 f,aRging from 00C to 2000C to produce a
~conpound of Fornmula W 20 Acids may include, but are not limted to

al kanoi ¢ aci ds Inefrt2 s a er y_acetic acid), . hal oal kanoi c
acids (2 - 10 carbons, fg%gghgn?gl;ZRS,ﬁhg%éhgggsaf?i??Eoibﬁéé?‘ilct%ci d),

aryl sul¥ omateaci daliamdraradileg p- ¢! esul fonic acid or benzenesul fonic
acid), 25 al kanesul fonic acids of (tll to@LO ééar%%ﬁ OBy ef BFEHEIRRID- WO

02/ 072202 a2@réugust 18005 nalCTRIRL0833T MRl hanegylfonic acid), o

hydrochl oric acid, sulfuric aci or phosphoric
catal yti chalogehs Ofprefetadiyds KRG I L58dne NS S&Li’g{‘g £58Y i ncl ude,

but are not limted to,

alkyl alcohols of 1 to 10 carbons (preferably ethanol),
dialkyl ethers (4 to 12 carbons, preferably diethyl

10 ether or di-isopropylether) or cyclic ethers such as
dioxan or tetrahydrofuran. Preferred temperatures range
from 0°C to 100°cC.
| A compound of Formula (X) may be converted to an
intermediaté compound of Formula (XI) by treatment with.

15 compounds C=0(Rd)3 (where RE is halogen (preferably
'chlorine), alkoxy (1 to 4 carbons) or alkylthio (1 to 4
carbons)) in the presence or abgsence of a base in an
inert solvent at reaction temperatures from -§0°C 'to
200°C. Bases may include, but are not limited to, alkali

20 metal hydrides (preferably sodium hydride), alkali metal
élkoxides (1 to 6 carbons) (preferably sodium methoxide
- or sodium ethoxide), alkali metal carbonates, “alkali

metal hydroxides, trialkyl amines {preferably N,N-di-

S 30- .-



" carbons)) in the presence Or

)

nitriles (1 to 6 carbons, preferably acethigust 2605,

‘5 water,  al
hal ocar %ﬁﬁ@ﬁgﬁz to 6 carbons and 1 to 6 halogens (pref grrﬁ}%%% .
di chl oroet hane or chloroform, alkyl alcohols of 1 to f Carbsns

(preferably ethanol), dialkyl ethers (4 to 12 carbons, preferably diethyl

10 ether or di-isopropyl ether) or cyclic ethers such as dioxan or
tetrahydrofuran. Preferred tenperatures range fromOC to 100C. A conpound

-of For nmul & sogropt -e eg 8y er {ffhd 0 o3 ¢ r nedi at e conpound of Fornul a
(XI') by treatnent with 15 como%nggnég%gfm?’e RE i dr9Raogen

(preferablaplimﬂelsor(bﬁrefergbgwég %i-ah?ef‘ carbons) or alkylthio (1 to 4
% sence’ of a base in an inert solvent at

reaction tenpelakttesol G@RLs5 C.,. Bases may include, but are not
Jlimted to, alkali 20 met alsh’%’?i e %?'ef%‘r‘%bﬁes%%“rulﬂwd d®., al kal i
metal al kdkivdealcbhoQs6 Garpoeng) rabl y sodji ym net hoxi de or sodi um
et hoxide), alkali netal c‘glr b‘%ﬁa?eg,gggigﬁgri P Falabﬁ%l“&@?’ééal ©om al kyl

am nes 3 peehanably Ny 30 0 % 5 August 2005 PCT/ USQ2/ 06837
| sopropyl - N-et hyl am ne gr tﬁ/%%tlgﬁlégnéﬁg S or %ir ot i c® arfid¥®ongpr ef - erabl y

B Conol s (1 to B carbaceronEL8E) | Ryensh ["ebnere: notrsiFermblar
al kaneni t teteahydréfufarf AIRONS, 4-dioxane), N,N-dialkylformamides
(preferably dimethylformamide), N,N-dialkylacetamides
(preferably dimethylacetamide), cyclic amides
10 (preferably N-methylpyrrolidin-2-one}, dialkylsulfoxides
(preferably dimethylsulfoxide) or aromatic hydrocarbons

(preferably benzene or toluene). |

A compound of Formula (XI) may be treated with a

halogenating agent in the presence or absence of a base
15 in the presence or absence of an inert solvent at
reaction temperatures ranging from -80°C to 250°C to
give a halogenated intermediate (XII) (where X is
halogen). Halogenating agents include, but are not
limited to, socly, Pocl3, pcli, PCls, POBr3, PBr3 or
2¢ PBrs. Bases may include, but are not | limited to,
trialkyl amines (preferably N,N-di-isopropyl—N-ethyl
amine or triethylamine) or aromatic amines (preferably
N,N-diethylaniline).
Inert solvents may include, but are not limited to,

25 N,N-dialkylformamides (preferably dimethylformamide),

31~



'prefer-abMS /ﬁ?ﬁtﬁgﬂtri le), cyclic ethers (preferably tep9aogdst@0osan or
1, 4-di oxané)?, ,'N-di al kyl f ormam des (preferably dinet hyIJco‘r%gj de),

N, N- di al kyl acet am des (preferably dinethyl acetam de), cycl Af3des 10
(preferably N-nethylpyrrolidin-2-one), dialkylsulfoxides (preferably dine

t hyl sul f oxi de) or aromatic hydrocarbons (preferably benzene or toluene). A
conpound of Fornmula (XI) nmay be treated with a hal ogenating agent in the

prebence S NGBtk keabedss LSrhdduppSoage or TheEnCE o en | et

solvent at reaction tenperatures ranging

hal ogenat e¥clateraneties e (HXL Mgr X hal ogen)... Hal ogenati ng agents
i ncl ude, but are not Iimﬁt egéf%, Cﬁﬁ?}é%&ﬁn%g}i“?érs?elb(ﬂ%, PBr 3 or
trial kyl am nes

20 PSr5. , aBametionhydidcddds ut limted to,
(preferably N, N-di-isopr opylofl%- e&%&&g‘%’l en%?nt"??%t ¥ aFRHESN®Y- aromatic
but

am nes (ppg jethylaniline). Inert solvents may include,
are not |i nﬁétgéﬁp%ac{) %%&lt\?’l\?r&li ARRETR IR He STl dizdnt y 20°9C  to
di et hél f%@g@‘? de), -31 WD 02/072202 N, N-di al kyl acet am deS 29 August 2005
PCT/ US02/ 37 (preferably dinmethylacetam de), cyclic am des (preferably
N- net hyI-pyrroIAdi -2-one) or aromatic hydrocarbons (preferably benzene or
t ol uene). compound“of Formula (XII) may be reacted with an

alkyl amine in the preésence or absence of a base in the

Presence or absence of an inert solvent at reaction

temperatures ranging from ~80 to 250%C to generate
10 compounds of Formula (I). Bases may include, but are not
limited to, alkali metal hydrides (preferably sodium
hydride), alkali metal alkoxides | (1 to 6
carbons) (prgferably sodium methoxide or ._ sodium
ethoxide), alkaline earth metal hydrides, alkali fnetal
15 dialkylamides (preferably 1lithium di-isopropylamide),
alkali metal carbonates, alkali metal bicarhonates,
alkali metal bis(trialkylsilyl)amides (preferabiy sodium
bj.s(t;rimethylsilyl)émide), trialkyl amines (preferably
_ N.N‘-di-isopropyl-N-ethyl amine) or aromatic amines
20 (preferably pyridine).
‘ Inext solvents may include, ‘btit are not limited to,
alkyl ?""aﬁlcohols (1 to 8 carbons, preferably methanol or
ethanol), lower alkanenitriles (1 tb 6 carbons,
-preferably acg;onitrile), dialkyl ethers (preferably

25 diethyl ether), cyclic ethers (preferably

32-




Pref er r o g&@abgon tenperatures range from 200C to 5 2@ Aughsczogsound of
Formula (XI'I) may be reacted with an alkyl am ne in thecpnsssrgs or
absence of a base in the presence or absence of an inert solvent at
reaction tenperatures ranging from-80 to 2500C to generate 10 conpounds
of Fornmula (I). Bases may include,. but are not limted to, alkali netal
hydri des %preferabl y sodi.um hydride), alkali nmetal al koxides (1 to 6

car bons) ( reéFé‘PéfGF?fgndhummetmcmeidi@:@rnesqdi Nnn_giglpxhj,gfa 5.{‘ dne earth
met al . hydr,ides, alkali” netal 15 dial kyl am des (preferab erl I 'um

di - i'sopr ofPF&#EEaPLY. adimet hytet atmasirdegnat esy, gléalix Al higgrponates,
al kali nmetal bhis(trialkylsilyl)amdes (preferably sodium

bi s(tri met!RFPERKFPIvNI de)dinetintlade taniitrsy ,( pr ef syapl % id

‘N, N-di -i sopropyl -N-ethyl am ne) or aromatic am nes 2 (_preafmeraer‘ﬁ y

pyri di ne) (PFRERrakly virmsthpypyaed Lik@in iomd)e NPiadl i daddl Kyl
“alcohals (1 to 8 carbons, preferably nethanol or aetwn%ﬂq)%,ogﬁggﬁgr

al kaneri t (PFeferably 6dimetiopbsut®faiapb) v Mﬂgriﬂﬁmc%)él et hers
(preferably 25 diethyl ether), cyclic ethers (preferably 02/ 072202

29 August (Poeferfigly USeR:668348rt alolalaynen of gy aﬁhmaﬂkafﬁﬁ X&) xo
N, N-di al kyl formam des (preferably, dime thylformam de),
N, N-di al kyPacetartdess and 1 to 10 halogens (preferably

dichloroethane) . Preferred reaction temperatures range
from 0°C to 1409°cC.

10 The compou_nds of the invention may be prepared as
radiolabeled compounds by carrying out their synthesis
using precursors comprising at least one atom that is a

radioisotope. The radioisotope is preferably selected
from of at least one of carbon (preferably 1l4¢),
.15 hydrogen (preferably 3H), sulfur (preferably 353), or

iodine (preferably 125I). such radiolabeled probes are
conveniently synthesized by a radioisotope supplier
- specializing in custom synthesis of radiolabeled probe
compounds. Such suppliers include Amersham Corporation,
20 Arlingtop Heights, Ill.: Cambridge Isotope Laboratories,
Inc. Andover, Mass.; SRI International, Menlo Park,
Calif.; Wizard Laboratories, wWest Sacramento, Calif.;
ChemSyP Laboratories, Lexena, KS; American Radiolabeled
Chemicals, Inc., St.Louis, Mo.; and Moravek Biochemicals

25. Inc., Brea, Calif.
Tritium labeled probe compounds may also
conveniently bBe prepared catalytically via platinum-

catalyzedgxchange in tritiated acetic acid, acid-
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(pref er aWwloyz/d4¥es hyl acetam de), cyclic am des (prefer al@%August 2005
N- et hyl pyrrolidin-2-one), dialkylsulfoxides 5 (preferabbyrmuse2osssr

di met hyl sui f oxi de), aronmatic hydrocarbons (preferably benzene or tol uene)
or hal oal kanes of 1 to 10 carbons and 1 to 10 hal ogens (preferably

di chl oroethane). Preferred reaction tenperatures range from OC to 140C. 10
r adi ol abel ed conpounds

The conpounds thee! AL L OB : pe_prepared.as (
abvzeiCekeanbe Qnr@}élpﬁagﬁgeEﬁ?‘gHﬁgr‘Eﬁ%ﬂ%imifb,t dwrast one

by carrying out their synthesi's "USI
fe

atom t hat Pet@rogedeousecapalyise éﬁéh@h%)@t Qgghh}ﬁggﬁ{ [(a%lr %-f Zf‘lé‘&c; egH) from

of at |eas .carbon (preferably 14
sul fur (pr%’?ggg %é/l-%%%) A alsg néocﬁeeienagj(y.da’&fﬂi)ed Sughl ragi o abel ed
i oi sot gpe supplier

pr obes .ar ecusonw epagnbhy at hesjzed by )
‘specializing in custom S?E?Eégl s%%faqyacf?%l gﬁ@l YrpldBEs ddmsedndss Such

suppl i ePs HiR| RReCedinpanpLoageist i Qs iR Arld gl g dBiohts bl ;
Canbri dge iﬁp%g#)f Laboratories, Inc. Andover, Mass., I erﬁ’ft I onal ,
Menl o Par kK, P9 2% SHPEEaR8r aflor pedithent SmematentprecGalschs, ChenByn

Labor at orimssy LisgengupKactefHEr kgan ol abel.ed Chemicals, Inc., St.Louis,
Mb.; and Moravek Bi ochgm' cal's t%S Itgg.%,mﬁr 2‘3‘,1°€§Pi f eXehapgpyniikabel ed

pr obe conpdiifddimegas) str i tionw eyde nidduds g rangl LAl §ahly via
lati num gat exchange in tritiated acetic acid, acrd o357 wo
p &R oﬁ; N dod b iti
02/ 072202 Fo AT s ium borotritide, as appropriate.
10 Receptor autoradiography (receptor mapping) may be
carried out in vitroe as described by Kuhar in -séctions
8.1.1 to 8.1.9 of Current Protocols in Pharmacology
(1998) John wWiley & Sons, New York, using radiolabeled

compounds of the invention.

15 EXAMPLES
Analytical data were recorded for the compounds
described bhelow using the following general procedures.
Proton NMR Spectra were recorded on a Varian VXR ocr

Unity 300 FT-NMR instruments (300 MHz); chemical shifts
20 were recorded in ppm  (§) from an internal

tgtramethysilane standard in deuterochloroform or

deuterodimethylsulfoxide as specified below. Mass.
s '

spectra (MS) or high resolution mass spectra (HRMS) were

. recorded on a Finnegan MAT 8230 spectrometer or a

25 Hewlett Packard 5988a model spectrometer {(using chemi.-

ionization (CI} with NH3 as the carrier gas,



PCTI US04, §886425at @l yzed exchange in tritiated trifl uor @cwigust 2005d, or
het er ogeneous-cat al yzed exchange with tritium gas. Suchpcpifpifsagis ons are
al so conveniently carried out as a customradiolabeling by any of the
suppliers listed in 5 the precedi ng paragraph using the conpound of the

I nvention as substrate. in addition, certain precursors nmay be subjected
to tritiun}halogen exchange with tritiumagas, tritiumgas reduction of

unsat ur at 84SF5RASPrayr rédsayi on WG phedilem bq;ltgéégutriede, As. aPpropriate.
e

10 Recept or aut oradi ogr aphy (receptor mapping) may
as descri bBB1BFtKkEhalAPOIseoti gas chrbmb o x@phyd (@k)Gurr H_@rotocols in
Phar macol ogy (1998) John Wley & Sons, hbm/YbrE, using ra |§i£§%led

conpoundsP8tnitfe Warenreooarddéd BHAMBLER-] ytd gal re recorded for

't he conpounds descri bed bel ow using the followi ng gener res.

Proton NVPBpEatRs ik rmeeor dedogieat¥ari an YXR [ty 300 _FT- NVR
I nstrunent s(300 MHz); chem cal shifts 20 were red%# egﬁéﬁﬁﬁnﬁﬂﬂﬁ from an

i nterndl URGPrTeEtesi| Al HERNGEE frhinsed s ogh f
deut er odi met hyl sul f oxi de as specified bel ow. msé%ggpgéﬁ‘g‘g(wgfeor hi gh
resol ut i dnadesel tpeotdizatd®Mpapsar.e recorded on a Fi nnegan MAT 8230

spectrometer or a 25 Hewl ett Packard 5988A nodel spectroneter (using chem
ioni zation (Cljeagerits\HReze tbareRaked’ £A6m commercial sources
and, where necessary, purified prior to use according to
the general procedures outlined by D. Perrin and W.L;F.
10 Armarego, Purification pf Laboratory Chemicals, 3rd ed.,
(New York: Pergamon Press, 1988). Chromatography was
performed on _silica gel wusing the solvent  systems
indicated below. For mixed solvent systems, the volume
ratios are given. Otherwise, parts and percentages are
15 by weight. Commonly used abbreviations are: DMF-(N,N-
dimethylformamide), EtOH {ethanol), Meoﬁ (methanol),
EtOAc (ethyl acetate), HOAc (acetic acid), DME (1,2-
diethoxyethane) and THF {tetrahydrofuran).
The following examples are provided to describe the
20 invention in further detail. These examples, which set
forth the best mode Presently contemplated for carrying

out the invention, are intended to illustrate and not to

limit the invention.

EXAMPLE 1

=35~
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WO 02/ OW%.,gz%zAugust 2005 PCT/ US42146837 el ectr ospr agg-Aubtt)2005
at nospheri c preSsure chem ionization .(APCI) or gas chF,e%rsﬁ) y (G0)).
Melting points were recorded on a Mel Tenp 3.0 heating bl ock %“68 ratus and
are uncorrected. Boiling points are 5 uncorrected. Al pH determ nations
during workup were nmnade with indicator paper. Reagents were purchased from
comerci al sources and, where necessary, purified prior to use according
to the gBpematapi yer es ouplined, pyg D, Perrin and WL.F. 10 Arnarego,
Puri fi cati 2.9 - P _t NsRarh ey Iwidsnon Pr €ss,
1988) . -otrat-o ! Vand zaqolesf [0, 1BE.G 04t 1Sialzli6a 49Qky g the sol vent
systens A ndi C?I‘?&%bg- For. nmi xed sol vent systens, tne volume ratios are
gi ven. Otherwi se, par e Serleymisd§as are 15 by weight. Commonly used
-abbreviations are: DVME (N, N di met hyl fornmam de), EtOH (ethanol), MOH

(et hanol ), ei3n]y10 aZet bt 2§, mbDACwhacegiieqa btk i oBVEsLL 2

di et hoxyet ?neg and THE (tetrahydrofuran). The foll ow ng exanples are

provi ded i R0 hal) 20venvant mdn Wi dhurddiere 1464 a.%ﬁ a1h83g, exanmpl es,
whi ch set. f.orth the best node presently contenplated for carr%?‘ng out the
i nvent i of PRt dat ¢ eflwstctdernsek NOt Alfd e i B L LAg;Lpygnti on.

EXAMPLE 1a— 35
was complete, the reaction mixture was allowed to cool

LIS

to ambient temperature. 2-Fluoro-G-methylpyridine (50
g, 450 mmol) was added portionwise with stirring. The
10 reaction mixture was then heated to reflux temperature
and stirred for 48 h. The mix was then cooled to
ambient temperature and solvent was r.emoved in vacuo to
provide a yellow cil. The residue was taken up in water
(500 mL) and three extractions with ether (200 mL) were
15 performed. The combined organic layers were dried over
Mg50¢, filtered and solvent was removed in wvacuo from
the filtrate to give a yellow liquid: 'H-NMR(CDC1:, 300
MHz): & 7.44 (@d, 1H, 3 =8, 7), 6.71 (4, 1H, T = 7),
6.53 (4, 1H, T = 8), 3.91 (s, 3H), 2.45 (s, 3H).
20 B. 2-Methoxy-6-methylpyridine.
A mixture of 2-hydroxy-s-methylpyr.idine (6-.85 gd.
62.8 mmol), silver carbonate (22.5 g, 81.¢ mmol},
iodomethane (39.1 mL, 628 mmol) and chloroform (200 mL)
was stirred at .ambient temperature for 40 h in the dark.

25 The reaction mixture was filtered through celite. The

36~



' 7, 9 August 2005 PCTI US02/ 06837 2- Met hoxy286Augestd0asyri di ne.
\é\bod%%o(%%%m??o%% ?ml) was added portionw se to 5 nmetgened 2&&99 rr'I&]ztover
30 mnwth stirring in a flask equipped with a ref lux cin enser.I er
the addition was conplete, the reaction mxture was allowed to coo ;8 ;
anbi ent tenperature. 2-Fluoro-6-nethylpyridine (50 J, 450 mmol) \évas a ?
portionwise with stirring. The 10 reaction m xture was then heated to re

i ' ) | ed t anbi ent
I t enpefgidPEtedndsaltid r edsf Gaded). wTbE Erhatas t cag ;
tg)r(rper gPure and sol vent was renmpved in vacuo to 'provide g‘"{}%’r’f‘% oil. The

| due whdlEERERSupisire vedesed G L) i ANYaldiLee £XLEagt i Ons, with ether
2(2330 m.) were 15 perryf or med. The conbi ned organic (Fagerstwer?%?ﬁ a;:leo;/grgi Ve
MySO4r i feR8dgand wiulcte masiasasrarnyed L5 ¥§8u%r%§$@9u£¥§F[§%Ft7) o9
a yellow liquid: '"HNWR(CDC13s 300 MHz): 6 7.4 A 45, : _3H§ 26 S-
(d, 1H, j&= 7), 6.53 (d, 1H, J =8), 3.91 (s, 3H), 2.« h(l, . 2 (6.85
2- Met hoxy- 6- net hyl pyridine. A M xture of 2-hydroxy-6-nethyl py .

2 vaey [ 39.1
58 @nol ) § -Met ey <hv heses €2 -retd i&k@ nmol ), iodomethane (
?ri_ 238 mml))and chl orof orm (200 L) yi\xg’glstl rred at anbient tenperature

for 40 h in the ddxcur2S Fhe 7-GReHORY -B-Heth 1993 iii hker ¢f, tfirquah celite.
The -36 138 mmol) and a solution of disodium hydrogen phosphate
(0.15M in water, 250 mL) was stirred at room
temperature. Bromine (7.1 mL, 138 mmol) was added
10 dropwise over 15 min via an addition funnel. The
reaction mixture. was then stirred at room temperature
for 4 h. The clear colorless solution was diluted with
water (500 mL) and extracted with dichloromethane (200
mL) three times. The combined organic layers were dried
15 over MgSQ;, filtered and solvent was removed in vacuo
from the filtrate to give a yellow liquid. Flash
chromatography on silica gel (EtOAc:hexane::1:20) and
removal of solvent from the desired combined fractions
afforded a clear colorless liquid (15.4 g): 'H-NMR(CDC1,,
20 300 MHz): & 7.60(d, 1H, J = 8), 6.46 (d, 1H, J = 8),
3,89 (s 3H), 2.54 (s, 3H).
| D. 6-Metﬁi_:x’y-2-methylpyridine—B-boronic acid. -
A solution of 6-methoxy-3-bromo-2-methylpyridine

25 (59.8 g, 296 mmol) in dry THF (429 mL) was cooled with

37-



WO 02/ O(ggggulﬁga ,LAugust 2005 PCT/ US02/ 06837 col | ect ed. saglAwyuwmo&ashed
W th ether he ‘conbined filtrates were concentrated i BctAz#Dedsgy 91 Ve a
liquid (6.25 g), which was identical to the product from Part A 5 C

6- Met hoxy- 3- brono- 2- net hyl pyridi ne. A m xture of 2-nethoxy-6-nethyl pyridine
(17.0 g, 138 nmml) and a solution of disodium hydrogen phosphate (0.15M
in water, 250 nL) was stirred at room tenperature. Brom ne (7 1 nm, 138

mol ) was S&d¥edng0 t opwi-skg O%Er uAged 3 V. addi_tion funnel. The
reaction mixture. was then stirred at roohf%gﬁ%%?af‘%f“?p 8F4 h.AThe clear

col orl essSgéuntounowasi-@ultgvtleql\yhtllﬁm w@t_r%; %g%cﬂ% @pdaﬁ%r acted with

di chl oronet hane (200 nlL) three t| rres s wer e

dried 15 éﬂehewgﬁénwa‘sl laldeteRd R removed_in vacua fromthe
filtrate to give a yellow |iqui d FI ash cfr,vgzﬁpat%aph DNERTEIOR gel

(Et OAc: hemdxturéd: @83 eofrfeqo¥gl 0§ golyent the, desjred conbined
fractions afforded a clear colorless %qu df7% gP) S NMQ(GfCB 20 300

MHz): & 7t8D¢is 4 J . 2.54
3H)). D. 6- I\/Et h%%b%ﬂfretb%j}/:l’ag%rl g%élzej % E’Lr onﬂﬁgs aﬂ‘fnﬁ?A(’z'bl ﬂFYorT"@f s

6- et hoxy{BA®rmip- Zage t{addey rd<H . 8~0, .296 in dry THE (429
m.) was cooled with. -37 s oder So miny %P reaction

mixture was warmed to ambient temperature with stirring
over 16 h. Acetic acid (37.35 g, 622 mmol), then water
(110 mL) were added to the reaction mixture with
10 stirring. After 2h, the layers were separated and the
organic layer was concentrated in vacuo. The residue
was taken up in 2—pfopanol (750 mL) and solvent was
removed on a rotary evaporatbr {(bath temperature -~ 50
°c). The residue was triturated with ether.l The

15 pro@uct was collected_by filtration and dried in vacuo

(48.4 g) : mp > 200 °c; 'H-NMR (CD;0H, 300 MHz): & 7.83
(d, 1H, J =8), 6.56 (d, 1H, J = 8), 3.85 (s, 3H), 2.44
(s, 3H): GC-MS: 168 (M' + H).

20 E. 2-Methyl-3- (S—methylisoxazol-4-yl)-6—
methoxypyr:. dine.
A mlxture of 4-iodo-~5-methylisoxazole (18.2 g, 87
. mmol), 6-rget;hoxy—2—methylpyridine-3-boronic acid (14.6
9. 87 mmol), sodium bicarbonate (22.0 g, 262 mmol),

25 water (150 mL) and DME (150 mL) was degassed three times



'VI)OZ/OK%é?%%é%%ngust 2005 PCT/ U502/ 06$37 stirring to29MRigGstaodér a

nitrogen re. A solution of n-butyl lithium (2. 5'%5%%963‘317 m., 326
mol ) in hexane was added dropwi se over 30 min. The reaction mXxture was

stirred for 3 hat - -78 C A solution of 5 tri-isopropyl borate (102.7 ni,
445 mmol ) in dry THE (100 nL) was added dropw se over 30 mn. The reaction
m xture was warned to anbient tenperature with stirring over 16 h. Acetic
acid (37.38¢th BAXrMmY Jnyt hER | rs : were added to the reaction
mxture with 10 stirri ng.yA?t gr : ltcﬁe]lljoglygé_% fer@cyparaittdthed t he
organi c | dperodastiéencenty@ated,in v he resi due was taken up in
2-propanol (750 L) and sol vent vva\élq(érggﬁg&d oaﬁt“é?sr%"teér%r'evabbrht or (bath

t enper at uBés<{ d%Bhefy1pH | Jriturated with ether. The 15 product
e ool ctcd by TIPSR M b iy (o 6
(s, 3I—|§CD:213 4}1‘:1 (()% M??ZI—'D)S; -?%-Jas: %"136% ’(579\539 H}ﬁ 2‘%#%. 'port(io’n. ' The )3

2- Met hyl - Bebbt iBh hih kBQ¥8Z Qaud- - t hoxypyridine. A mixture of

4-i odo- - 5- met hyl i soxazo‘li(g ?Jfg ?Qéas%?@mﬁﬁ )¥g¥°re' The reaction

6- met hoxym2xtetdywRY " kHLRC =35 ni j b {14.6 g, 87 mmol), sodium
bi carbonate (22.0 g, 2ggﬂm$§|1?,9[°'92§%ma§cder =F i) Rangheneitim@sm) was

degassed tbobedt tEEambIBhae- -te\ﬂge%t(ﬂ%z.oz Three extractions with

EtOAc, drying the combined organic layers over Mgso,

filtration and removal of solvent in vacuo afforded an
10 oil. Flash chromatography (EtQCAc:hexane::1:9) and
removal of solvent in vacuo from the desired fractions
gave the product (7.15 g): 'H-NMR(CDCl;, 300 MHz): § §.16
(s, 1H), 7.33 (4, 1H, J = 8), 6.63 (4, 1H, J = 8), 3.95

(s, 3H), 2.35 (s, 6H); APCI'-MS: 205 (M* + H).

F. 1-Cyano-1-(2 -methyl-6 -methoxypyrid-3 -¥Ylipropan-2-
ocne, sodium salt.
A mixture of sodium methoxide (25% w/w, 13 mL, 70
mmol), 2-methyl-3-(5-methylisoxazol-4-yl)-6-
20 methoxypyridine (7.15 g, 35 mmol) and methanol (50 mL)
‘was stirred at room temperature for 16 h. Solvent was
removed in vacuc to give a yellow oil. Trituration with

ether, filtration and drying in vacuo afforded the crude
product as a white solid (9.3 g).

25




29 Augu%o%%rg%%}ﬁﬂl US02/ 06837 with stirring-by the appldScaigueted®s a vacuum

and then 7in ction' of a nitrogen atnosphere. (1,1-
Bi s(di phenyl phosphi no) f errocene] -di chl oropal | adium (11) PC(Tél.JSfZL/“%s?72. 6 mol )
was added in one portion. The 5 reaction m xture was degassed as before.
The reaction mxture was then stirred at 80 Cfor 4 h, then it was cooled
to anbi ent tenperature. Three extractions with EtOAc, drying the conbined

organi ¢ | &rer s SoverindyAQ4,2 - rfddy 1at5L{.aatﬁQ%§, ak_of splvent in vacuo

af forded an 10 oil. Flash chr orrg{ ogr aphy %{gghéxgikgl: 9) and renoval
of sol ventnethivilpyrazioiem t he desired fractions gave the product (7.15 @)
'H NMR(CDCOl 3, 300 MHz) : 8 8.16 (s, 1H), 7.33 (d, 1H J = 8), 6.63 (d, IH,

J=8), 3.95 @smBHure. 3% (S.cydio_ ABCLL:NE; 205 + H) .- 15 F.
1- Cyano- 1- ( 2- net hyl - G%rrret hoxylpycr i d- 3-1yi?\§pb185a -12-%_5%%&%8;%11@3%1“ . A

oL TeUhy13-(S. <oty 1 sokas STyl g 50 Tt o RFrakRe-pydaste, 5 mmoi)
omoved |1 vacuo 1o ot veosy e ot er P BEEERE SR Ruliuar i\ tracion
ggd3gr%ngzﬁlgggggg@taff@érﬂe%érﬁt?eﬁﬂ{&% gLedugt gs %X\Qi t:?eggéii.odn(g' 39).
mixture was concentrated in vacuo. The residue was
dissolved in 1N HCl and the resulting solution was'
extracted with EtOAc two times. A 1N NaOH solution was
10 added to the agueous layer until pH = 12. The resulting
semi-solution was extracted three times with ethyl

acetate. The combined organic layers were dried over

MgSO4 and filtered. Solvent was removed in vacuo to
give a viscous oil (5.8 g): lH-NMR (CDCl3, 300 MHz):
15 7.37 (4, 2H, J = 8), 6.62 (d, 2H, J = 8), 3.95 (s, 3H),

2.36 (s, 3H), 2.08 (s, 3H):; APCI*-MS: 219 (M* + H); 260
(M" + CH3CN}).

H. S5-Acetamidino-4- (2—methy1-6-methoxypyrid—3-yl} -3-
20 .met:hylpyrazole, acetic acid salt.

Ethyl acetamidate hydrochloride (6.46g, 52.2 mmol)
~was added quickly to a rapidly stirred mixture of
potassium carbonate (6.95g, 50.0 mol), dichloromethane
(60 mL) and water (150 mL). The layers were separated

25 and the agueous layer was extracted with dichloromethane

-
-

- 40-
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5- Am no-4 net hyl - 6- net hoxypyri d-3-yl)-3- nethyl pyrag@wgsozmmure of
1- cyano-| - (2- net hyl - 6- net hoxypyri d- 3- yl)propan--2-one, sodiumsalt (9.3
g), hydrazine-hydrate 5 (6 nL, 123.3 mmol) and gl acial acetic acid (150
rnL) was stirred at roomtenperature for 4 h. The reaction mxture was
concentrat ed in vacuo. The residue was di ssol ved in 1IN HCO and the

resul ting{3ofutédnmhads - exheacbasinelh ARG NaQH sol uti on
was 10 added to the agueous | ayer unt|I ‘%e r"é’%ﬁ?tylﬁ g_l

sem - sol uPY®h MaSOexandctedtthege t kAES H’tt@ t etate. The conbined
organi c Iayers were dried over MSOH aﬁd fil atge?eéhlovga égnf’ %82 ©renoved in

to digwelbavi ) VR 13, 300 MHz): 15 7.37 (d,
Zﬁc-“? 08)g$6262 YdmgﬁﬁdgItﬁeg%‘?%g)ﬁﬁs%gwm)a( quce%% pal 93W112W08 (s, gH)

, APCl +- MBiqRild®, (Wds uddqd iwidBy e gl\%
5- Acet ami di no- 4- ( 2- net hyl i rret“ﬁo%ﬁ;?g? Il)fl§at26nrfet hyl pyrazol e, acetic

acid salt. Ethylacicet agedeie hydgoch! grige (161. S'P'ﬁ‘%ér H’b?%t%%‘éﬁdmg;gadggdo

quickly to a rapidly stirred mxture of potas

gg:oér asggﬁﬂzgr%t 'Ebhfﬂeﬁarqéucggu%%y?r%dmstfg;t ;(S?fq'é'ﬁc’vm‘}t' Eg‘f‘!ﬁgﬂ%’ﬁ;‘ﬁm\,\ﬂ]:ne 40 WO
02/ 07220 2nethAe@iiati 200% 1) -3-methylpyrazole (3.8g, 17.4 mmol),
ethyl acetamidate free base and dichloromethane (100
mL). The resulting reaction mixture was stirred at room
10 temperature for 16 h; at the end of which time, it was
concentrated in vacuo. The residue was triturated with
ether, the product was filtered and washed with copious
amounts of ether. The white solid was. dried in vacuo
(5.4 g): 'H-NMR (CD;0H, 300 MHz): 7.43 (c-i.‘ 2H, J = 8),
15 6.69 (d, 2H, J = 8), 4.9 (br s, zﬁ), 3.93 (s, 3H), 2.31
(s, 3H), 2.24 (s, 3H), 2.13 (s, 3H), 1.88 (s, 3H);
APCI™-MS: 260 (M" + H).
I. 2,7-dimethyl-8- (2-methyl—6-methoxypyrid-3-yl) [1,5-
a) -pyrazolo-(1,3,5]-triazin-4 (3H) -one.
20 Sodium pellets (3.9 g, 169 mmol) were added
portionwise to ethanol (200 mL) with vigorous stirring.
After all the sodium reacted, 5-acetamidino-4-(2-methyl-
6-methoxypyrid-3—yl)-3-methylpyraéole, acetic acid salt
(5.4 g, 16.9 mmol) and diethyl carbonate ( 16.4 mL,r

.25 135.3 mmol) were added. The resulting reaction mixture




PCTI USOQJQWZZOQZ X 60 mL). The conbi ned organic | ayers2ougustra0ed over
MpSH an Iltered. Solvent was renoved by sinple distptt/abia@gand the pot
residue, a clear pale yellow Iliquid, was used w thout further

purification. 5 dacial acetic acid (1.0 nL, 17.4 mvol) was added to a
stirred m xture of 5-am no-4-(2-nethyl-6-

met hoxypyri d-%yl )-3-net hyl pyrazole (3.8g9, 17.4 mmol ), ethyl acetam date
free base"&nhd §ieter bere trtefiien 108mpaticufbe arr@suggw?eaeag% opgni xture was
stirred gt room 10 tenperature for 16 h; at the end of whic tilge, it was

concent r t¥FFn Eruamikhewassi dueluas &éitw@{eqemﬁgga er, the product
was filtered and washed with copi ous anounts of ether. e V\EPPG solid was

dried i n SRARRY 3¥aF gremovetd-iNVRaCGR30HTHR0Qe M) e’ Wi 481%901%“ J 8), 15
6.69 (d, 2H, J = 81, 4.9 (br s, 2H), 3.93 (s, 3H), 2-31-F2°M%Rf 2.24 (s,
3H), 2. 13R Matsy ant 8 165 HCAHs0 1ubRCh+ wiE: 2d80a( Moi1t) unks1 2o

7-di net hyl - 8- ( 2- net hyl - 6- net hoxypyrid-3-yl)[1, 5-

a] - pyrazol 1 1, 3h8] atmiansn14fal) «waRe. exedhc3ed WIHE! E4s: (Bn % 169 mol )
wer e addggmportlonvm se to ethanol (200 mL.) with vigorous StITTT g. After
all the S tdgciconbifiedcotraandcNaget - WBEHYdE;

6- met hoxypyri d- 3-yl) - 3-net hyl pyrazol e,ﬁgcet e acéillc-ilesczlal ?v"(’%.lﬁg%ﬁ)“ 16.9 mol)

and di et laypld cGirberaide ( §61defit, wadd 0] ) re added. The resulting
reaction nixture WD 02/ 072202 29 Augursétii;é’2°% vdus #o"give a

solid. Trituration with ether, filtration and drying in
vacuo afforded a white solid (3.9 g): 'H-NMR (CD10H, 300
10 MHz): 7.49 (4, 2H, J = 8), 6.69 {d, 2H, J = 8), 3.93 {s.

3H), 2.35 (s, 3H), 2.28 (s, 3H), 2.24 (s, 3H)}; APCI*-MS:
286 (M + H).

EXAMPLE 2

Preparation of 4-({31-2-butzlgmigg12,7-gimethxl-§-

15 (2—me;hxl—ﬁ-methoxvnvrid—B—vl)Il,S—a]— vrazolo-1,3, 5~
triazine |
A, 4—Chloro-2,7-dimethyl-8~(2-methyl-G—methoxypyrid~3-

¥1l)I[1,5-a] -pyrazolotriazine.

A mixture of 2,7-dimethyl-8-(2-methyl-6-

20 methoxypyrid-3-yl1)[1, 5-al-pyrazolo-1, 3, 5-triazin-4-one
(Example 1, 3.9 g, 13.7 mmol), di-isopropyl—ethyiamine
(9.5 mL, 54.7 mmol), phosphorus oxychloride (5.1 mL,
54.7 mmol) and toluene (75 mL) was stirred at reflux
_ temperature for ¢ h. The volatiles .were removed in
25 vacuo. Thé residue was loaded on a pad of silica gel on

celite and eluted with a 1:1 mixture of EtOAc and

42~



PCTI USO¥Y PSR fa09as heated to.-reflux tenperature and st2gmedust@0088 hours.

The -m x was cooled to roomtenperature and solvent wasc¥Fe§RNEH,1 N vacuo.
The residue was dissolved in water and a IN HCL sol ution was added slowy
until pH 5 6. The aqueous | ayer was extracted with EtOAc three tinmes; the
conbi ned organic |layers were dried over MgSO4 and filtered. Solvent was

renoved in vacuo to give.a solid. Trituration with ether, filtration and

drying i "ReXaR&o0 a$ébreted wayhiémosedi tn(3adug) : N OH_ 300 10

MHz): 7.49 (d, 2H J = 8), 6.69 (d, 2H, J = %),f§¥§ét3§,%§?%H?Fez.35 (S,
3H), 2.28*¢g1vdHan 2i34 (s, 3H) ; APCI'-Ms: 286 (Mr + H) . EXAWPLE 2 Pre a
ion 0 4- -2-but 1 7- inmeth - .no 12 kyl 15 -me h - -neth - - 1 5- razol -1

3iazin B 4-Chl@e22bttgiamt A¥h 287(dy - 8- nBt hoxypyrj d- 3-
yl)(1,5-a)--pyrazolotriazine. A m xt uréﬁggglg#?gdi Bh Z%’-%Q- met hyl - 6- 20

met hoxy pywd thBeyplyr{if-5-919 PYT 829k Opdya Ijagip-4-one (Exanmple 1, 3.9 g,
13.7 mol ), di-isopropyl - et hyi ani nggKrl\/‘lzglérLj,"§ﬂ§7tﬁﬁﬁﬂéphosphor us

oxychl®ride (3 lmiktur854.Js r‘rmhlchl%'i‘@-@?buﬁﬁﬁeﬁgg\l%)ﬁéy@éﬁg%ﬂr d at reflux
in /

tenperature for 4 h. The volatiles were renove e residue
was | oadewttdwxgppaddel-ih [ a5 98] -SPra sl dd L and, 8 uted wi EIQ} _612_1: 1 mixture

of Et OAc and WD 02/ 072202

butylamine (2.0 mL, 20.5 mmol}, di-isopropyl-ethylamine

(9.5 mL, 54.7 mmol) and dry THF (25 mL) was stirred at

ambient temperature for 18 hours. Solvent was removed in

10 wvacuo. Column chromatography of the residue (first
using EtOAc:hexane::1:2, then using EtOAc:hexane::1:4)

" afforded the product. Removal of solvent in vacuo gave

a white solid (2.3 g): mp = 118.3 °¢ ; lu-Nmm (CDCl3,

300 MHz): § 7.41 (4, 1H, J = 8), 6.63 (d, 1H, g = 8),

15 6.25 (br d, 1H, J = 9), 4.35-4.30 (m, 1H), 3.95 (s, 3H),

2-49 (s, 3H), 2.35 (s, 3H), 2.30 (s, 3H), 1.76-1.66 (m,
2H), 1.34 (d, 3H, T = 7), 1.02 {(t, 3H, J = 7); 13c-nmmr
(CDCl3, 100.52 MHz): 5 163.8, 163.0, 155.7, 153.9,
147.8, 146.6, 141.5, 118.5, 107.4, 106.6, 53.3, 48.2,

20 29.7, 26.1, 22.9, 20.4, 13.1, 10.3; IR (neat, KBr, cm-
1): 3380 (m), 3371 (m), 2968 (m), 2928 (m), 2872 (w),
1621 (s), 1588 (s), 1544 (s), 1489 (s), 1460 (s), 1425

1247 (s}, 1198 (m), 1152 (m), 1134 (m), 1112 (m), 1034



-29. AUQUSTy (2393225 CT1 USO2/ 06837 hexane. Sol vent was renovZuAagust2@iso from
the filtrate to give an oil. Bl. 6 (2- mst hyl - 6 PCTAUS02/06837
- - 2-butyl am no) 2, 7- di net hyl - 8- (2- et hyl - 6- _
freg mez(ypyri dy3-yl ) 1? 5 al -pyrazolo-1,3,5-triazine. 5 A mxture of
- -2,7-dinethyl -8-(2-nmethyl-6_ _
ﬁefﬂgg;gyrzl d-3-yl) [0{ 5-a] -pyrazolotriazine, (R-2- butylamne (2.0 nL, 20.5
03

mrol ), di - {8bpr opPP3- et tw)l ;ani per (£ M, 5 afcgnolé)g[r\ellgtriﬁldr THE (25 nl)

3 10
was stirred at anbient tenperature for 18 hours. 4N6ipved |

AN - ' first wusing
acuo. Col 3en., Zhg DAL QgL ARNY t resuglue_ _ | et
\ét OAc: hexane: : 1: t hen usi ng:’DJE]I 623:3he%ne‘f. 14) Afdbr deditde £fprodu

2 . M -
eIl Slessieo) RuSENE A MLLe 59 (23,9 T = 1105 of,
625 (b e THod o 9)ys 435-4.30 (m 1H), 3.95 (s, 3H), 2.49 (s, 3H),
6.25 (br dy ’)'!’ZOQ;,O'B{,S 2434971 76-1.66 (m 2H) . 1.34 (d, 3H J =7), 1.02
o (S"3tb’7 . 13C-NVR (CDCI3, 100.52 MHz): 8 163.8, 163.0, 155.7,

153, 7 %047 8 a5 6, 141 6. 115 el 106.6, 83 3 48, 21(m)20 32-71’(”)

1 Y 13, 0.3; IR (neat, KBr, cm 1) : 33:80 ) ’
26. 1, 22'9é9§gﬁ%%]é%%}E%gagtorlgégdégg,Agsa&(ﬁﬁ: G 4E(aluadd§? (S), 1460
(3). 14%5 oo $ro il Shopl3gd, (), 1346 (m), 1304 (s), 1275 (s), 1247
(s), 1198° m),’°f% éc("‘ﬁn, CEi¥AtYm), 1112 (m), 1034 WO 02/07 g

2005 Receptor binding affinity to rat cortical receptors

was assayed according to the published methods (E.B. De

10 Souza, J. Neuroscience, 7: 88 (1887).

Curves of the inhibition of (1251-7yr) ~0-CRF
binding to cell membranes at various dilutions of test
drug- were analyzed by the iterative curve fitting
program LIGAND ({P.J. Munson and D. Rodbard, anal.

15 Biochem. 107:220 (1980), which provides Ki values for
inhibition wﬁich are then used to assess biological
activity.

Inhibition of CRF-Stimulated Adenylate Cyclase Activity

Inhibition of CRF-stimulated adenylate cyclase

20 activity can be performed as described by G. Battaglia
et al.”’Synapse 1:572 {1987) . Briefly, asslays are

- carried out at 37° ¢ for 10 min in 200 ml of buffer
.containing ”100 mM Tris-HC1 (pH 7.4 at 37° ¢), 10 mM

MgClsa, 0.4 mM EGTA, 0.1% BSA, 1 mM



‘Activit Inhibition of CRF-stimulated adenylate cyCl'ase

| Pdlusoggﬁﬁg%gg | 1003 (m ESI( +)HRIVB Calcd for d sa:mgeéiébsm 20809;
(M

- Found: + H). Anal . Calcd for CL8H24N6O &T/ﬁgt,c:%ésﬁH e7t (1;r2
N, 24.69; Found: C, 63.67, H, 7.00, N, 24.49. Uility Rat erPndln
Binding Assay for the Evaluation of Bi ol ogi cal Activity. Receﬁtor blisheg
affinity to rat cortical receptors was assayed according tgut e pgf Lo
nmet hods (E. B. De_ 10 Souza, J. Neuroscience, 7: 88 (1987). rves

|nh|b|t|oﬁSSP“EYQQEthyﬁkantﬁIﬁé bi ndiin@mixg ,cel | qgﬂpranes at %aﬁlgrﬁ
dilutions of test drug. were analyzed by the iterative cit g

h 7: 220
m LPBARPhPPreatimesatinasd, D5 Redbaidhr 1Al hojs h2t2C
F&ggg? whi ch pFOVIdeS Ki val ues for |nh|b|t|o ? E areﬁgheﬁghsed to

| ase
assess bi ghagpPeane acdt'i-eiciphokphabet i onpgal CRF- §;R@ulatgﬂiéﬁggﬁks?SyCZgnage

perfornedpaﬁtﬂﬂéﬁrKbeﬂcgﬁtfétﬁ@ﬁt??ﬁggofé ofoq 3%”§Rsfﬁ%ggézﬁf#EEY%Uffer

Briefly, assays are carried out i
0 mm_MyCl2, 4 MM E ,
cont ai B3i Nngri§OnaM Tgks- 4 379 1.
0. 1% BSA, gl \%o 02/ 072202 Jg'cﬁgxﬁgus’f %%5 5}5&'}57%‘ HFaieAy549-60 mg
i sobut yl netbyex@nt hi ReacEBMQ 298 9Hi£§égéd by the addition of 1
mM  ATP/32p]aTP (approximately  2-4 mCi/tube) and

terminated by the addition of 100 ml of 50 mM Tris-HCL,

45 mM ATP and 2% sodium dodecyl sulfate. In order to

10 monitor the recovery of caMP, ‘1 ul of [3H]cAMP
{approximately 40,000 dpm) is added to each tube prior
to separation. The separation of (32P)cAMP from
[32p)aTp is perférmed by sequential elution over Dowex
and alumina columns.

15 In vivo Biological assay

The in wvivo activity of a compound of the present
invention can be assessed using any one of the
bioclogical assays available and accepted within the art.
Illustrative of these tests include the Acoustic Startle

20 Assay, the Stair Climbing Test, and the Chronic
Administration Assay. These and other models useful for
the testing of compounds of the present invention have
been outlined in cC.w. Berridge and A.J. Dunn Brain

Research Reviews 15:71 (1990) .
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| ki nase, 5-mM creatine phosphate, 100 nvV2guaagosti

Eh?fPPgﬁgggﬁgﬁg? 100 ri m oCRF, antagoni st peptL?ef.(cogg?gg%?%gﬁﬁaggpge

- 10" 6 and 0.8 ng 5 original wet weig i ssue
ig-gotﬁg proglin). Reactions are initiated by the addition ofhl gg}tion o
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100 M of 50 mM Tris-HCL, 45 mm ATP an 0 'inate
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‘ prasgening | i1 . d .usi,ng any one of the
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g?nggpcaF assays avail abl e and accepted ﬁﬁfhln tﬁb‘iﬁtg’ tp Udig ati ve of
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species of rodent or small ma
A compound of this invention can be administered to

| treat these abnormalities by means that produce contact

of the active agent with the agent's site of action in

10 the body of a mammal. The compounds can be administere&

by any  conventional means available for wuse 1in

conjunction with pharmaceuticals either as individual

therapeutic agent or in combination of therapeutic

agents. It can be administered alone, but will generally

15 be administered with a pharmaceutical carrier selected

on the basis of the chosen route of administration and
standard pharmaceutical practice.

The dosage administered will vary depending on the

use and known factors such as pharmacodynamic character

20 of the particular agent, and its mode and route of

administration; the recipient’s age; weight, and health;

nature and extent of symptoms; kind_ of concurrent

treatment; frequency of treatment; and desired effect.

For use in the treatment of said diseases or conditions,

235 a compound of this invention can be orally administered

46~



A compound of this invention has utility in the treatmeagtAwfusi 2008l ances

associ at @ %0723%%bnornal levels 5 of corticotropin rel easj ﬁ%&f actor in
patients suffering from depression, affective disorder SCTAM#M83Gnxi ety. A

conpound of this invention can be adm nistered to treat these
abnormalities by neans that produce contact of the active agent with the
agent's site of action in 10 the body of a mammal. The conpounds can be

adm ni st erd 1y0ya@ny entian means avajlable for use in conjunction
wi th pharnaceutical s g??%%? 82 i%ki(?i Vchdae  inasediant o fagemodres n

conbi nat i @pofmgt/ | agents. 1t can be adm nistered al one, but will
generally 15 bgt gé?m?ﬁf;&%éec?yed”%qqht'a FiimAadduti chldese roerosil emied on the

basi s of tigeghe: r Qf. adm ni stration and standard pharnmaceuti cal
practi ce. Thgﬁdogggg %Rrﬁgﬁfagt @Péasm? var fouspbhmenga oday heor use and known

factors sug ar nam.c_character 20 of the particul ar agent, and
its node an%tkaglulteg o?%gg%gﬁi sf"P’é’Wgﬁ?l?%e vetlpibat ' effeetiwei ght, and

heal th;s BatWifiARd-gxt 8Nt of .synptons;. Kind of concurrent treatnent;
frequency of trég mte-'ﬁ? Sg'ﬁﬁrﬁgsgﬁ‘ MeRrgicakgffigat.in the treatnent of
sai d di seases Bésé\%gdi“ ns, 25 at conpoynd of this invention can be orally
admi ni stered -4 02/ 0 29 ‘ATGBEE 15009 SPCT| USRRLaBB87 ddidry at a

dosage of j5he Lye:iLngredient of 0.002 to 200 ng/ kg of body weight.
o a nari 15 A EEELAELLEIEEREIn From about’ 1 mg €6 about 100 mg

of active ingredient per unit. In these pharmaceutical
compositions, the active ingredient will ordinarily be

10 present in an amount of about 0.5 to 95% by weight based
on the total weight of the composition.

The active ingredient can be administered orally is
solid dosage forms, such as capsules, tablets and
powders; or in liquid forms such as elixirs, syrups,

15 and/or suspensions. The compounds of this invention can
also be administered parenteraily in sterile liquid dose
formulations.

Gelatin capsules ¢an be used to contain the active
ingredient and a suitable carrier such as but not

20 1i:pited to lactose, starch, magnesium stearate, steric
acid, orx cellulose derivatives. Similar diluents can be
used 80 make compressed tablets. Both tablets and
" capsules <c¢an be mapufactured as sustained releaée
products to ‘provide for continudus release of medication

25 over a period of time. Compressed tablets can be sugar-

47-



vi ded doses one to four tines a day, or ir29Auskb2008d rel ease

10 ng/ kg, i
fornulat?@ﬂn&Wszbe effective in 5 obtaining the desireg,ﬁﬁarnacologica
effect. Dosage forns (conpositions) suitable for adm ni (HURR206832 ont ai n

fromabout 1 ng to about 100 ng of active ingredient per unit. In these
pharmaceutical conpositions, the active ingredient wll ordinarily be 10

present in an anmount of about 0.5 to 95% by wei ght based on the total
wei ght of ¢dmtabnposicliijgQ active i.ngredient _can be adm nistered orally
is solid dosage forns;.sﬁgébgg gﬁbéﬁﬁs  *PdpBpieanant poadees; oar in

The conpounds

liquid foruseductioas pgbirkLkS, rups,. 15 and/ or suspensions.
of this invention can & Eg béﬁ%édm?ﬁ%{‘é?edlﬁﬁ?:%ﬁ%%m%ﬁlyfi'cmnstehiel e liquid

dose for mimdsptnge,Galat i ul es,cap.be used to contain the active
‘e gffg? ?ﬁ&ﬁcgévﬁuglﬁbﬂteqnatimnteﬂ thel act ose,

ingredient and a suitable carrié
cellul ose derivatives. Simlar

starch, nmgddIcUASt .eric._acig, or
; ﬂﬁ%r%ggtt%&§%e§5ﬁﬁﬁ s&&@<tabl ets. Both tablets and

di luents can be used ,~to -make

capsul &6 an bepLig@yFaCciyiLad stai ned release products to' provide for
continuous release of ne %ca??5%g25%8§er°5aﬂerFé&léistrneiOEanawssed

tabl ets carnkeinugal¢{ 2/, 202 29 August 2005 PCTI US02/ 06837 coated
or filmcoated to mask 3%558n63§§85ﬁPgta§F tsofo iiBerease ppatibettt he active

i ngr edi entecbpegnthe

In general, water, pharmaceutically acceptable
oils, saline, agueous dextrose (glﬁcoge), and related
10 sugar solutions and glycols, such as propylene glycol or
Polyethylene glycol, are suitable carriers for
parenteral solutions. Solutions for parenteral
administration preferably contaih a water sbluble salt
of the active ingredient, suitable stabilizing agents,
15 and if necessary, butter. substances, Antioxidizing
agents, such as sodium bisulfite, sodium sulfite, or
ascorbic acid, either alone or in combination, afe
suitable stabilizing agents. also used are citric acid
and its salts, and EDTA. In addition, parenteral
20 solutions can contain Preservatives such és benzalkonium

chloride, methyl- or propyl-paraben, énd chlorobutanol.

o

Suitable pharmaceutical_carriers are described in
,‘“Remingtoqjs' Pharmaceutical Sciences", A. bsol, a

standard reference in the field.




at nosphere, or to allow selective disintegration of the 29%Algust2005 t he
gastroiﬁY%quﬂa? tract. Liquid dose forms for oral adm pisikdlds can
contain coloring or flavoring agents to increase patient acceptance. In
general, water, pharmaceutically acceptable oils, saline, aqueous dextrose
(glucose), and related 10 sugar solutions and glycols, such as propyl ene
glycol or polyethylene glycol, are suitable carriers for parenteral

solutions. Sol Use@ns for RAHM R ;a4N ni styation preferably contain a
water soluble salt of thgﬁgctlve |ﬁ§redient,4§§ﬁqg CE™St abi | iATg agent s,

15 and if adméadsaryribByt Her «fUD i oxidizing agents, such as
sodi um bi sul fate, sodi um sul ??té?@?ﬁégssﬁ%ér b‘%‘%&lﬁ{ 4 Herca e or in

conmbi nati adluaceatgdi kabkgs) sL@bi | i zi ng agents. Al so used are citric acid
and its salts, and EDTA. in addition, parenteral 20 solutions can contain

preservat cypsugsegh as benzal konium chloride, nmethyl- or propyl-paraben,
and chl orobutanol’. Suitable pharmaceutical carriers are described in

"Rem n@t on' s PhangRgeUtigdle -SG £ w A ol .. a__standard reference in
the field WO 02073503 296Augusp&§%t0% E&%E&é/ BE83PrERRFGR DY
phar maceuEi tal n§ 0sA3eida¥d e { O lpi i pistration .of the conpounds of this
i nvention can be illugtrated é%‘éoi|§%§§ Efrahids capsuies  each

with 100 mg of powdered active ingredient, 150 mg

lactose, 50 mg cellulose, and 6 mg magnesium stearate.

Soft Gelatin Capsules

10 A mixture of active ingredient in a digestible oil
such as soybean, cottonseed oil, or olive o0il 1is
prepared and injected by means of a positive
displacemént was pumped into gelatin to form soft
gelatin capsules containing 100 mg of the active

15 ingredient. The capsules were washed and dried.

Tablets

A large number of tablets are prepared by
conventional procedures so that the dosage unit was 100
mg active ingredient, 0.2 mg of colloidal silicon

Z) dioxide, 5 mg of magnesium stearate, 275 mg of
microcrystalline cellulose, 11 mg of starch, and 98.8 mg
lactose. Appropriate coatings may be applied to

' increase palatability or delayed adsorption.



S A larggouishbsp, of units capsules are prepared by fill i28dwgsstzaftar d
two-pi-ece hard gelatin capsules each wth 100 ng of powgainsdadks Ve
ingredient, 150 ng |actose, 50 ng cellul ose, and 6 ng nagnesi um st ear at e.
Soft Gelatin Capsules 10 A m xture of active ingredient in a digestible oil
such as soybean, cottonseed oil, or olive oil is prepared and injected by
means of a positive displacenent was punped into gelatin to form soft

gel atin capsuléEPQxﬁﬂmnqunﬁyZUE)unisoﬁnbbﬁtdahiﬁﬁy a2sbngredignt , SThe
capsul es were washed and dried. Tablets A large nunger of F8§|3Fs are
prepar ed DAL Rntdwnalt amdenerdur €5 Sﬁhbhabibbﬁeﬂgégge H@Lé was 100 ng
active ingredient, 0.2 ng of colloidal silicon 20 dioxide, Yngogf

magnesi umrﬁ"é%?rlét@,caZ7Eumgrtdbn,niiﬁ)é@ﬁﬁ&ﬁi@h!i%%‘;{éé%@ée, 11 ng of starch,
and 98.8 ng |actose. Appropriate coatings nmay be applied to increase

pal atabi | ity oflddoagbd cusoppésen: Y ERL9IR282<2% ugésgpqge
PCTlUSO%/g$§§7 The conpounds of this invention may al so bé Vi3S %s reagents
or' stahd i Bxepplhfoedem £l sddighs of oFeur Leal f i on
dysfuncti on, %gd di sease. Al though the presen?g?gégﬁtioﬁpﬁgérﬁ%%n :
descri bed egbeddmensspl othed bmbbeinene weri ai enbodi ment s,
ot her enbodi nents will be apparent to thoseia%g &ﬁﬁ%f%ﬁé“ko ose

skilled in the art. The invention is, therefore, not

limited to the particular embodiments described and

exemplified, but is capable of modification or variation

10 without departing from the spirit of the invention, the

full scope of which is delineated by Ehe appended

claims.




skilled in the art. The invention is, therefore, not |igbttedust@0obe.
particul ar enbodi nents descri bed and exenplified, but is capable of
nodi fication or variation 10 without departing fromthe spirit of the
invention, the full scope of which is delineated by the appended cl ains.
29 August 2005 What is clainmed is |- A conpound of Formula (I): Owe 5 (1)
stereoi soneric fornms thereof, m xtures of stereoisoneric forns thereof,
pharmaceutically acceptabl e prodrugs thereof, or pharmaceutically
acceptable salt fornms. 10 2. A conpound of cla|n11 pharmaceutical ly
acceptabl e pHhedr dgsciderasofis:or pharmaceutical |y acceptable salt forns
t hereof, wherein said conmpound is 4- ((R) -2- butylam no) 2,

7-di met hy] --8-- (2-nethyl -6-nmet hoxypyri d- 3-

yl)[1,5-a)-py. azolocé %@ﬁuikkaﬂ@ﬂaﬂa1512@ 3. A conmpound of claiml1,
pharnaceutlca 1y acceptable prodrugs thereof, or pharmaceutically
acceptable salt forns thereof, erein said conpound'is substantiallY
free of .its (S) stereoisoner. gTﬂE? August 2005 _

NH

5 (1)
gtereoigomeric forms thereof, mixtures of stereoisomeric
fﬁrms thereof, pharmaceutically acceptable prodrugs

thereof, or pharﬁacautically acceptable salt forms.

0 z. 2 compound of claim 1, ﬁharmaceutically acceptable
prodrugs thereof, or pharmaceutically acceptable salt
forms thereof, wherein said compound is 4-({R)-2-
hutylamina)2,7-dimﬁthyl-a—(z—msthyl-G—methoxypyrid-B~

yl)[I,S—a]—pyrazolo—l,s,S—triazine.

15
3. ‘A.compound'of claim 1, pharmaceutically acceptable
prodrugs thereof, or pharmaceutically acceptable salt
forms thereof; wherein said compound is Bubstgntially
frea of its (8) stereoisomex.

20

51



4. A conpound

yl) (1, 5-a]-pyrazol o-1, 3,5-triazi ne.

sai d conmpound

met hoxypyrid-3-yl) f.1,5-al -pyr'azdo-1.3, 5-triazine. 6. A pharnaceutical

of claim1, wherein said conpound is 4- 28 August 2005
(2-butyl am no) 2, 7- di net hyl - 8- (2- net hyl - 6- net hoxypyri d- - 3-

is 4- ((R-2-butylam no) 2, 7-di net hyl - 8- ( 2- net hyl - 6-

conposition conprising a 10 pharmaceutically acceptable carrier

t her apeuti cal |
pharnaceutlcal
carrier and a

8. Use of a c gp

phar maceut i cal

conposition for treating a 25 di sorder
a warm bl ooded aniwm

inclaiml %
di sorder, e

10

15

20

25

y effective anDunt of a compound of claim 1. 7. A

5 5. A compound of claiml1, wherein

and a

05|t| é%éyﬁng ayndieiphakiacevtpaald Eradcept abl e
e

the |ca Iy
a%§n§jﬁU1ﬂaimEﬂhf1iﬂﬂtﬂim¢thYl ggmgggﬁﬁﬁgﬁ;

ective anmount of a conpound of _claim 5.

conposi tion for antagonizing a CRF receptor |n a mammal .
Use of a conpgund:as-ajl-g yreebiariePab i Wid2dF e prepari ng a phar naceuti cal

par a ut i GakreDimaedia iconpbard treadting a
o DL EPRLERL A PRRLTRGEL] Galy

can be effected or facilitated by
ant agoni zi ng QRR) -B- ﬂﬁkylaﬁen@fzewaﬂampuhw&*&aézcm%ﬁhﬁ%j in claim5 for

methoxypyrid-3-yl) [1, 5-al -pyrazolo-1,3,5- triazine.

6 a pharmaceutical composition  comprising &

pharmaceutically acceptable cayxrier ~ and a

therapeutically effective amount of a compound of claim

1.
7. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a

therapeutically effective amount of a compound of claim

5.

8 gse of a compound as claimed in claim 1 for
preparing a pharmaceutical cempasition for antagonizing

a CRF receptor in a mammal.

9. Use of a compound as claimed in claim 1 for
preparing a pharmaceutical composition fox treating a
disorder manifesting hypersecretion of CRF in a warm-

blooded animal.

52

9.

mani f esting hypersecretion of CRF in
.52 29 August 2005 10. Use of a conpound as clained -



preparing a pharnmaceutical conposition for antagoni zi ng 2RAGREt 2@d5ept or in
a mammal . 10 12. Use of a conpound as clainmed in claim1l for preparing a
pharmaceutical conposition for treating anxiety or depression in nmanmal s.
13. Use of a compound as clainmed in claim5 for 15 preparing a
pharmaceutical conposition for treating anxiety or depression in manmal s.
14. A nethod for screening for ligands for CRF receptors, which nethod
conprises: 20 a) carrying out a conpetitive binding assay in vitro wth a
CRF receptor,_a c oun ccC j 056! aliBikeaWirchcllsihalbiel fed with a

det ect abl e | ab®1, “&fd %19 %ang?‘gg‘%%%i Sand; and b) determining the ability
of said candi gate. lshgand pRarmfvetispdaceomziad tiabeltPEd 6P d® 53 29
August 2005 15 A nmethod for detecting CRF, recegt ons i r]ffte;:‘g%&ueorconpri si ng:
a) contact i ngdbseetmounchof tteéaiwant hi WG FAbeffed With a detectabl e

| abel, with a tissue in vitro, 5.u r nditions that permt binding of

t he conpound f?@%%%?ﬁe?n%nﬁf%g%t%%?i ng the |abelled conpound bound
to the tissue. 16. A nethod of inhibiting the binding of CRF to a CRF-1 10
receptor, conprising contacting a conpound of claim1 with a solution
conprising cehhs exdy essi ng tdumpBREA asecebrbied nifi tFIEAManer eﬁ%ﬁ t he
compound s prp;echeg;ixlgn a pharmaceutical composition for antagonizing

a CRF receptor in a mammal.

¢ 12. Use of a compound as plaimed in ¢laim 1 for
preparing a pharmaceutical composition for Lreating

anxiety or depression in mammals.

13. Use of = compound as claimed in c¢laim &5 for
15 preparing a pharmaceutical compopition for treating

anxiety or depression in mammals.

14. A method for screening for ligands for CRF
receptors, which method compyiseg:

20 a) carrying out a competitive binding assay in vitro
with a CRF receptor, a compound according to claim 1
which 4is labelled with =a detectable 1lahel, and a
¢candidate 1igand; and
b) determining the ability of said candidate ligand to

25 displace said labelled compound.



the solution at a concentration sufficient to inhibit 2Algusd2dty of CRF
to the CRF-1 receptor. 15 17. An article of manufacture conprising: a) a.
packagi ng material; b) a conpound of claim1l1;, and c) a | abel or package
insert contained within said 20 packaging material idicating that said
compound is effective for treating anxiety or depression. 54

'15. A method £for detecting CRF receptors in tissue
compriging:
a) contacting a compound of claim 1, which is labelled

with & detectable label, with a tissue in vitro,

5 under conditions that permit binding of the compound

to the tissue; and

b) detecting the labelled compound bound to the tissue.

16. A method of inhibiting the binding of CRF to a CRF-1
10 receptor, comprising contacting a compound of claim 1
with a solution comprising cells expressing the CRF1

recaptor in vitro, wherein the compound is present in

the solution at a concentration sufficient to inhibit
the binding of CRF to the CRF-1 receptor.

15
17. An article of manufacture gompriging:

| a) a packaging material;

b) a compound of claim 1; and
c} a label or package insert contained within said

2% packaging material idicating that said compound is

aeffective for treating anxiety or depression.
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