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4- (2- HUTYLANI -2, 7- DI METRYL- 8- ( 2- METHYL-6__ PCT/US02/06837
MSTROXYPYRI D- 3- YL) PYRAZOLo- 11, 5-A]-1,3,5-TRIAZINB, I TS ENANTION S AND
PHARMACEUTI CALLY ACCEPTABLE SALTS AS . CORTI COTROPI N RELEASI NG FACTOR
RECEPTOR LI GANDS 5 Field of the Invention This invention relates to a

treatment ;of  psvchiatric disorders and neurol ogi cal diseases including
maj or depfeégr H¥, YLANINO) - 2 oV eDTMETIEDL+ §le( 2~ METIAG ¢l aunati c stress
di sorder, supranuclear palsy and 10 feedi ng disorders as well as treatnent

~of i Muno¥BPREXYPYRIDAS VDY RERAZGY.0L t-ar &l Rt i ses and col onic
' OLo Ol ALY, 3 ?gllizg ur bdf&es and

hypersensitivity associated w th psycho-pat hol"dgi

stress, LENANTIOMEkS At MAT

“But yl ani no) - 2, 7- di net hwg("éé- “mﬁ%’ﬁ%&?ho&?ﬁ?%ﬂ%ﬂ 1ALTS AS

yl) pyraz SIrROB -trjazine, its enantionmer and pharmaceutically
accept ab?%éggiﬁs aspfa“g%%%%pﬁwmlmi?ﬁeﬂf hEGAND8eceptor |igand. Hack
round gf 4 c;:lrbvf_e l_ilo Corticotropin releasing factor (herein referred to
20 as CRFM%—SM . % 0= peptide, is the primary physi ol ogi cal

..regul.ator of R ciosoi onel angocortin. (POVC) -. derived peptide'. secretion.from. . .
the anterior pitultary R Ho® (JFeRREREr etoal .4 Proeatheht Acad. Sci.

(USA)  8Q AR89 W hale &t al. . Fheuroregical 2?5212:2202
including major depression, anxiety-related disorders,
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




29 Augu PCT/ US02/ 06837 (1981)]. In addition to izgstguﬁcm]oEne rol e
Woddprar

at the %) gl and, i mmunohi stochenical |ocalizat L%CRF has
denonstrated that the hornone has a broad extrahypot halarmi &3 i but i on
in the central nervous 5 system and produces a w de spectrum of autonom c,

el ectrophysi ol ogi cal and behavioral effects consistent wth a
neurotransmtter or neuronodul ator role in brain W Vale et al., Rec. Prog.

Horm Res. (1381245 (1983haaity ob,. Persp..Behav. Med. 2:39 (1985); E.B.

De Souza 10 et al., J: Neﬁ?éggi @%:3’1%5 (é%%r]’:nerhéoé-el sa&l sohevi dence

that CRF pliays tarsd ¢iiakiLa role.in integrating the response of the inmmune
r7 frand L “&PﬁéPF"aﬂam fAkndPeaiéantionesfocrF(J. E.

syst em physi ol ogi cal, psychol o
Bl al ock, MBawsi ohegbgal he 69:1 15 (1989); J.E. Morley, Life Sci.
rﬁgd%t g%f}?gvi dPvi JOFEENEhathGRF laas broafie in

41:527 (1987)]. dinica
di seases including depression,

psychi at r ieg&t@auOpEe ne |.oqi cal
anxi ety-rel at ed9§i sgragigﬂgcan#&frég’dﬁ%ndi $Br déts. cantolrd foer@is has al so

been 2G pagkubat edniyn .ol ogy agcgl pat hophysi ol ogy of Al zheinmer's
di sease, Pgr Ki nsonms::l d?géggé‘%gHu ti fitton' TPeetSemsesf pragt escnite,

supranucl edecPabshya ophi.c . lateral sclerosis as they relate to the
dysfunction of %Rll— gg%}?%g&l[ n “PRe REMTLATHEr eEfectgstemsiarentevi ew 25
see E B. 0yZz ce 23:59 (1988)]. -2

VeLROHZ AeuERanChiELLE or neuromodu Ltor 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)].

2=



WO 02/ 07, n affective disorder, 29 August 2005 PCT/2dS0ue63RB or nmj or
. /{)

depressi 0 &% oncentration of CRF is si gnificantly i LNh the
cerebrospinal fluid (CSF) of drug-free individuals (C B?ﬁa‘ﬁ&rﬁ%ﬁ;&w et al.,

Sci ence 226: 1342 (1984); C M Banki et 5 al., Am J. Psychiatry 144:873
(1987); R D. France et al., Biol. Psychiatry 28:86 (1988); M Arato et
al., Biol Psychiatry 25:355 (1989)]. Furthernore, the density of CRF

receptors is signidffeniive degkeaard i Nolheafdontal cortex of suicide
victims, consistent with a 10 hyper secr%tigl}lajo‘:]{rocﬂﬁpf&gﬁ?oﬂlerrefr%f et al.,
- Arch. Genconpepthauning 4% TRE (1988) Ln; g]? ytion,  there is a_blunted

adrenocorticotropin (ACTH) responsgiéglgﬁ ?i% lnsaﬁf’ﬁﬁgt éFledahebbserved I n

depr essedcpuebrossifil V1604 dicg) als . g gfr%éslj%}f}il%%.r ﬁilﬂ%l/\‘% (Gé;334)t F.
; J%'hi) GaB- e

Hol sboer et 15 al., Psychoneuroendocri nology

al . New Bemerdee Nad. a314: 128n6198H 1 Roeqlbyqal o Studies i n rats and

non- human primates provide additional “Supp

hypersacrgt| onapf GRF j.nyo d.Lg t ynpt ons 20 seen i n human
depression (R M Sapol g%dpﬁartl'cﬁy (lgéﬁ_-sﬁs)/g%@p.ﬁy B 1087ande88rK] . There is

i hus i BT e S e Ve omeban 55 rups:
2005 Biol Psychiatry 25:355 (1989)]. Fﬁrth'emore, 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 él., 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 .



PCT/ USO348@8g4py ain [Grigoriadis et al., Neuropsychophagragasi2pp52: 53

(1989)]. It has also been postul ated that CRF has a rol epdPuscafigesst i ol 09y
of anxiety-related disorders. CRF produces 5 anxiogenic effects In aninmals
and interactions between benzodi azepine / non-benzodi azepi ne anxiol ytics

and CRF have been denonstrated in a vari'ety of behavioral anxiety nodels
[D.R Bri .t C.W Berridge and A.J. Dunn

ggnet[f%l.. , Life Sci. 31:363 (1982);

Regul . Pepti des POT331088Y | alPs eNenropsychbpHaefadslBgyt hesput ati ve
CRF r‘ecept(g gnélagoni st a-helical ovine CRF (9-41) in a variety of
behavi or al %g é Igns. denonstrate that the antagoni st produces
"anxiolytic-like- effects that are qualitatively simlar to the

benzodi azepj ne$t[ 82w al5oBdredrmgrostid fheli tRYN dHY e 21: 393 (1987),
Brain Research Reviews 15:71 (1990)]. Neurocheni ca{ga%n%g%ﬂ%e"énd

recept or bPRdEH&OLegMdiods arbeiet v e KEHEE Sd 1 5386k Nt tions between CRF
and benzodi azepi ne anxi ol ytics, providing fur t%rxj%oeéer\?/? % $TE the

‘i nvol vereRRXipgemici gffectes dirsoRHEhAls Ghigoridiaz- i.de .attenuates the
"anxi ogenj c" effects of CRF in both theconflict tgsti ﬁn(% é?‘?'i"f%"?f’ et al.,

SHE e i L R
2005 PCHa302/0®9837 demonstrated in a variety of behavioral
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



R ' | ogy RBAUGLET2005986)] in
|l e R Swerdlow et al., Psychopharmaco _ _
?gﬁgF -%ﬂgﬁggﬁghAl ant agoni st (R0157-1788), whi ch mag g@FE@ggygggﬁglg;akRF
| Vi alone in the operant conflict test, reversed _
?ﬁtgvhgge-dependent manner while the benzodi azepine inverse agoni st

[ [ t al.
142) enhanced the actions of CRFE [K. T. Britton e I, _
é§$Zhop%arnacology 94: 306 (1988)). The nechani sns and sites of action

e e e o e Swaral o)y e 120 SYARBHERALS Y e
bt s B8 bveudasdi i e OINGR IR s gyParessLon of e O
D it R e
o et e o e T e D R o e lbb 20 see
o o o a5 2 PSSR PR B an
B e tdod aep e e Ss DR im0 Bl e ot e
G seascs aunsmi o O 00KOR2062, B0 dugny, 200, obT IS07 08537
gastrointestinal disorders arising fro

‘ 94:306 (1988)].

The mechanisms and sites of action through which

10 the standard anxiolytics and antidepressants produce
their tﬁerapeutic 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

15 that preliminary studies examining the effects of a CRF
receptor antagonist (a-helical CRF9-41) in a variety of
behavioral paradigms have demonstrated that the CRF
antagonist produces "anxiolytic-like* effects
qualitatively similar to the benzodiazepines {for review

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

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

25 in cardiovascular or heart-related diseases as well as



hyperten@'g%g t achycardi a and congestive heart failure, 29%8ugake2005rrit abl e
bowel syndr %zgzost-operative Ileus and colonic hypersq,%z.}l}i%#ﬂx
associated with 5 psychopat hol ogi cal di sturbance and stre SSP’ Tevi ews
see E.D. DeSouza, C B. Neneroff, Editors; Corticotropin_ Releasing Factor:
Basic and dinical Studies of a Neuropeptide, E. B. De Souza and C. B.
Nenmeroff eds., CRC Press p221 (1990) and C. Maillot, M MIlion, J.Y. Wi,

10 A GaugdiséroiviteSadhal GRJQpper 119, 1569- 1579 (2000)].
Over - expressi on or under -expression %P%ﬁ—g héﬁcmbééﬁeﬁ?oy§8§gd ¥, an

under | yi n@yv&usensﬁon;sa;\a%q-l%aggq c | sorder.s. Such treatable disorders
i ncl ude, for 15 exanpl e and w’thoht Qlhdm OZﬁegﬁ':lvzﬁf 4ty ef & iieger

anxi ety, @8peiesi oivrivasBeheowkhi! i owel syndrone, post-traumatic
stress disorder, supranuclear pal sy%ﬁpc#%gupenepgﬁgﬁ%?gii%‘,’eAllﬂ-tﬁélisrrer' s

di sease, agdstrocotesitnal B 56ASESs; rexia nervosa or_other 20 feeding,
di sorder, drug addiction, dgil% orarcohol ™Y wi t HfSREHatefhpt odth

i nf | am¥at psychopathéebogical dQ¥ags or art-related diseases, fertility
probl ens, human i munodefi ci ency v#%ﬁéei r‘?f%gﬁ'iﬁ%s,s hEREY FRYarySstress,

obesi t Y, _SeécEIDl | bysolzad @Ai:%h Werddh VY %ﬁg%é@}éﬁg%m S lateral
scl er osi sRely@OMY COMSor: Basic and Clinical 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,



hyperten5| on, tachycard| a and congest i ve heart fail ure29 Aigusianos
osteoporﬁ’&‘@ i?Pémature birth, Psychosocial dwarfism stress-induced
fever, ulcer, diarrhea, post 5 operative ileus and col orPCJWH@?'Sé'énm tivity
associ ated wth psychopathol ogi cal disturbance and stress (for reviews
see J.R MCarthy, S.C. Heinrichs and D.E. Gigoriadis, Cuur. Pharm Res.,
5, 289-315 (1999); P.J. Glligan, D.W Robertson and R Zaczek, J.

Medi ci nal ahfyotiePhi4d3, 1 0 (20 G .P. Chrousos, Int. J. Qbesity,
24, Suppl. 2, S50- sgg (20 é%e¥%§ WébsfgﬁerEﬁﬁs' Tor pjYPogbycamienkov, G P.

Chr ousos, h&@ﬂéxt@nﬁloﬁca 840, 21-32 (1998); D.J. Newport and C H
Nemerof f, Curr. Opin. CNEglfrh bagl,dd' "f% e(jmt filllﬂ'dvastorakos

and |. Illszn-okér)n %% Sci 900, 95 106 (2000); Onens and
'C.B. Neneroff, Expert oq%%%%lshvesqr TFFE Pirfdug- 1%&401@:@3):4@ F.

- Koob, Anng &ny mAC _ 9,7 170- 185 000)1. The foll ow ng
ns eac 8&;-3%@ 8@% g‘?ﬁ‘f%Fgon&iFe’éonﬁééﬁaéeahomaﬁ none -

SUbl : cati gns each descri be D095/ 1om0es 000 Sieo.
i scl ose bBerac@yroy p erei.n:
W97/ 35539; vm99/014%§gsv68¥9%%%§? 16 girnersens it inisy) commianedo/ 11643

PCT/ US99/ {8¢87; 2Rb OO/ 01675.. Sunmmary of the Invention
The present mvg}r%\?i ongééﬁé%/? %“Eﬁﬂ?&'u Endh Ftmessut ilfar
conposi ti pagiapd neLHo | oL be ed in_the 5 treatnent of affective
di sorder, anxiety, %%p?isﬁlsvron | |hf"ab gg 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 ant:agonist compounds; however, none disclose the
compounds provided herein: W095/10506; WO099/51608;
W097/135539; W099/01439; W097/44308; w097/35846;

.'W098/035105’w099/11643; PCT/US99/18707; w099/01454; and,
W000/01675,



di sorder, Alzheinmer s nervosa or 10 withdrawal bowel 29mdjosEe2005
post--traumatic stress supranucl ear pal sy, imune suppression, disease,
gastroi ntestinal disease, anorexia other feeding disorder, drug or al cohol
synptons, drug addiction, inflamuatory disorder, fertility problens,

di sorders, 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 disorder selected from15 inflammtory di sorders
such as rheypgt 'do rthritis and osteoarthritis, pain, asthma, psoriasis
and aIIergiesrjggﬁegaﬂﬁiéﬁﬂmﬁﬁggy di sorder; panic, phobias, conpulsive

di sorder; posdptdegumatic stress obsessive disorder; sleep disorders induced
by stress; pain perception such 20 as fibronyal gi a; nood di sorders such as
depr essi on, jdveak §igin j.qr depression, single episode depression,
recurrent depress?gn%n%%hﬁﬂsab§s§°Y%Hud§H¥@ep@essﬂ&nmmommdiagitpartum
depressi on;cotpssbeida; Ripol ar,disorders; cyclothym a; fatigue syndrone;
stress-induced headé%%e?hg methods "which' may be used in the

5 treatment of affective disorder. anxiety

- e t .
irritable bowel syndrome, post-traumatic stress
disorde . i
T, Supranuclear palsy, lmmune sSuppression
L3

Ath i l i
£ .

i
|
|
|
depression, 1
%
1
1
|
|
nervosa or other feeding disorder, drug or alcohol |
10 withdrawal symptoms, drug addiction, inflammatory :

disorder, 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_anerfa-llzed anxiety disorder; panic, phobias, obsessive-

compulsive digorder; Post-traumatic stress disorder,-'

sleep disorders induced by stress; pain perception such
20 as fibromyalgia; mood disorders such as depression,
i;ncluding major depression, single episode depression,
recurrent depression, child abuse induced dea:pression.
and pos'tpfartum depression; dystheﬁzia: bipolar disorders;
?yclothym-i'.a,‘ fatigue syndrome; stress-induced headache;

25 cancer, human immunodeficiency virus (HIV) infections:




25 cancefyg dg@@g i mrunodeficiency virus (H'V) infection29 August\dbos2/ 072202
29 August 2 ﬁCT/ US02/ 06837 neur odegenerative di seasepcﬁygdamgssn
Al zhei ner' s di sease, Parkinson's. disease and Huntington's di sease;
gastrointestinal diseases such as ulcers, irritable bowel syndrone,
Crohn's di sease, spastic colon, 5 diarrhea, and post operative ilius and
colonic hypersensitivity associated by psychopat hol ogi cal di sturbances or
stress; edSuwgdegemedars veUel 2% saaN UM n Li.m a, neryvosa; henorrhagic
stress; strrﬂec;s-i nduced psychotic episo eg?geg%?f;?&fnarsﬁc§1§Ba§?ndr one;
syndronme d&Rrikdaspnopri atgigeasdi arrfiejic r.oone (LADH); obesity;
infertility;, head traumas; spinal cord t%@%ﬁ%it?&'h&ﬁ c Researal damage
(eg, cer@bs&roinckerinaguchigsassseb hi ppocanpal ischem a);
‘exci tot oxi ¢ neuronal damage; epil epsy;ggji}% cggdi OvaStr ar 1aRHcHER el at ed
di sor der sbowelludi sgndbymer t ensidyy - 4 ac r.di,a- and_congestive heart
failure; stroke; inmune dysf uncg?} ons ?iﬁ%%&giehg SFP8§§9FndLﬁ‘&Pnfi mrune
dysfuncii daarfhea. , &Hid €S$elspduc , sRQrcine _stress syndrone,
bovi ne shi pping fever, equ?ne 20 gg?%%‘g‘?% ] %rulﬁ I ataPQn; EPTHYSf unct i ons
i nduced bhypepsénsesbpicyn chickens..gheering stress in sheep or
hunan- ani mal i nteracti on?rel ated st Fgés i r?ydogs??y‘:ﬁc’pathc’bglcal
disturbances or stress; eating disorders such as_

anorexia and bulimia nervosa; hemorrhagic stress;
stress-induced psychotic episodes; ‘euthyroid sick
10 syndrome; syndrome of inappropriate antidiarrhetic
hormone (ADH); obesity; infertility;. head traumas:;
sp;nal cord trauma; ischemic neuronal damage (e.g.,
cerebral ischemia such as cerebra‘l hippecampal
ischemia) ; excitotoxic neuronal dama\.ge: 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



muscul ar spasns; urinary incontinence; senile dermentia 2ofAughst 2808hei ner' s
type; multiinfarct denentia; 25 anyotrophic |ateral sclerosis; chem ca
dependenci es and -9 29 August 2005 5 addictions (e.g., dependencies on

al cohol, cocai ne, heroin, beniodi azepi nes, or other drugs); drug and

al cohol w thdrawal synptons; osteoporosis; psychosocial dwarfism and
hypogl ycem a, in a manmal. The present invention provides a novel conpound
that binds to corticotropin releasing factor receptors, thereby altering
the anxiogenic effects of CRF secretion. The. conpound of the present

i nvention is wuseful for the treatnent of psychiatric disorders and 10

neur ol ogi cal dildeasbms angi&ty- ehaled di sorders st- traumatic stress
di sorder, supranucl ear palsy and bfe(g Clesdl?Brd%}{gﬁﬁé ‘wettemqa.r eat ment of

|nnunologlcalher@Hmdlamass&ﬂéﬁépQﬁeQeaQ} gd diseases and col onic
hypersensitivity aifOCJated W th psychopathg%ogf%% is ¥ ursshce and
stress in a nahaeo Thighgregent syt 0Qsa JQyi dg novel conpound of
Formula (1) (described bel ow) which is uge%(aé)o assqén §n¥§§oancslta of the
corti cot r opi Y& E&a ngnd detonlydaei £ ampauRgeil t he 20 present invention
exhibits activity as a corticotropin releasing factor antagoni st and

appear s t_OSSuppl’eg‘ €CRresent invention provides a novel compound
that binds tg corticotropin releasing factor receptors,

thereby altering the anxiogenic effects ofr 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.




hypersecretion. The present invention also includes phapmagastiocsl

conpositions containing such a conpound of Formula (1), and nethods of
usi ng such a compound for 25 the suppression of CRF hypersecretion, and/or
for the treatnment of anxiogenic disorders. 29 August 2005 The use of

conpetitive binding assays is considered particularly- valuable for
to identify new CRF |igands or

screeni ng candi dates for new drugs, e.g.
nore selective binding 5 affinity

ot her conpounds havi ng even greater or
therefore be Potentially useful

for CRF receptors, which candi dates woul d
as drugs_ In the assay, one deternines the ability of the candidate |igand

to displace the | abelled .conmpound. The invention also includes the use of
wherein one or nore of the

a conpound of thdhernventdORoASE rihkng] ssay, -
conpounds Mgy, rd3e,j i ned toogét‘l2 abel .. \i/\lﬂg‘rng ThEYPabsl ceusidginedct |y or
indirectly provide a det@iuable &pynstredding otindiabebs ghpclude .

15 specific bi ndi ng

r adi oi sot opelugkl UerRsesr $q chew Lum nescers,
e.g. ?ragn tlt"E!E:IW (%%r ?f‘?ﬁ"é‘i Ohrfekhdre |ike.. The invention

nol ecul es, %%rtigl%s, . _ _ _
i s also dir&Cl8d Y thyingeewén tdl@am@ﬂ‘p@ﬂﬂibieofsej_ggt%‘jy%l on (particularly
| abel ed coMpEEbESEOf £hbi Schpventio %{S‘;as probes for the 28%88alization of
receptors in cells and tissues and a< st ¥htdlr dsandidawagerbg1fior use in

det er m ni ngtBRESfqrechptmataitnding WHREGACL LI gL L CS,0f Lest conpounds.

Label ed conpgeindsedify;f,he iplvegLi_i)n may be used T or ithe assay, ,

the 1lity oOf the candidate ligand to

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.



vitro studi es such as autoradi ography of tissue section292mgost2006 in vivo
nmet hods, e.g. PET or SPECT scanning. Particularly, preferred conpounds of
the invention are wuseful as standards and reagents in determ ning the
ability of a potential pharmaceutical to bind to the CRF1l receptor. 29
August 2005 In a first aspect, the present invention provides a conpound of
Formula (I): OV (I) stereoisoneric forns thereof, m xtures of

stereoi soneric forns thereof, pharmaceutically acceptable prodrugs

t hereof, or pharmaceutically acceptable salt fornms. In one enbodi nent,
there may be provided a conpound of. the first aspect, isoners thereof
stereoi soneric fqr her m xtures of stereoisoneric forns thereof,
pharnaceuticalIyq%%?%%?%ﬁﬁgL%?%ﬁ?&ﬁgmﬁﬁéreof, or pharmaceutically
acceptable salt fornms thereof, wherein said compound is

4- ((R) - 2- but PravdRs 2 eompotEtchyf- Bogmela (1) :

nmet hyl - 6- net hoxypyrid-3-yl) 11, 5-al -pyrazol o-2, 3,5-tri azine or

4 ((S)-2-butylam no) 2,7-dinme thyy-8-(2-nmethyl -6-nethoxypyrid-
3-yi)[1,5-a]-pyrazolo-1,3,5-triaz{ne. In another enbodinent, there may be
provi ded a conpound as defined dbowg; pharmaceutically acceptabl e prodrugs
thereof, or pharmaceutically acceptiable salt forns thereof, wherein 29
August 2005 said conpound i's substdn ”ék y free of its (S) stereoisoner

(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



In yet another enbodi ment, there nay be provided a conmp@emigoét 2008 fir st
aspect, wherein said conpound is _ ,

4- - (2-butyl am no) 2, 7- di net hyl - 8- ( 2- et hyl - - 6- .

met hoxypyrid-3--yl)[1, 5-al -pyrazolo-1,3,5-triazine. In a further :
enbodi nent, there may be provided a conpound of the first aspect, wherein
said conpound is 4-((R)-2-butylam no) 2, 7-di net hyl - 8- ( 2-

nmet 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 anount of a conmpound of the first aspect. 29 August 2005 In a
third aspect, €a&dpresmrundveit i osuhatenitdasly phoeerncefiti &6  d&iposition
conprising a pggépgﬁﬁﬁ$kgally acceptable carrier and a therapeutically
effective anmount of a cofipound of the first aspect wherein the conpound is
4 ((R)-2-butylam no) 2, 7-.diinet hyl - 8- (2-net hy) - -6-

met hoxypyrid-3-yl)[1.5--a]-pyrazolo-1,3,5-triazine_ In fourth aspect, the
present invention provides a use of a conpound as defined in the first
aspect for preparing a pharmaceutical conmposition for antagonizing a CRF
receptor in a mammal Yol goler ¢mhodimampabire ntapéc pretRit bRyRMi@MORVI des a
use of a conpasd:, agereidaiiined in the first aspect for preparing a

phar maceuti cal__conposition for treating a _disorder nanifesting

hyper secr et i ofi®BF° i & igrRebY btia® ) dni ndimeghy g 8silRt ek~ t he
present i nveninechopmaitides-al UFE Rfajapgeapound ass_defingtkh in the first
aspect for preparing a pharnmaceutical conmposition for treating a disorder,
the treatnment of which can be affected or facilitated by antagonizing CRF.
In a seventh aspect, the present invention provides a use of a conpound as
defined in the first aspect wherein the conpound is 4

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,S—a]~pyrazolo—l,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-



((R -2-butylam no) 2, 7-dinet.hyl-9- (2-nethyl-6-- netzﬁammm¥20d53 yI)
[1, 5-a] --pyrazolo-1, 3, 5--triazine:6 for preparing a pharmaceutical
conposition for antagonizing a CRF receptor in a mammal. In an eighth
aspect, the present invention provides a use of a conpound as defined in
the first aspect for preparing a pharmaceutical conposition for treating
anxiety or depression in manmals. In a ninth aspect, the present invention
provi des a use of a conpound as defined in the first aspect wherein the
compound is 4 ((RI - 2-but ; ylanlno) 2. 7-di met hyl -8- (2-nethyl -6--

met _hoxypyrid-3-yi) [1.5- Eﬂ aﬁ??aﬂﬁlém$m-@“ﬂ%wntmve¢$ne plhogacpiepar i ng a
phar maceuti cal composiichicompdh@g a phdi@abicddly3Reh@lY cd Ln manmal s.
-13 a 29 August R bl 2 Ofacon9gl ﬁg tﬁerebma g{erg[rgg%n&%%%ﬁ%ﬂcan%th d of
ant agoni zing a CRF recep Hiht-4 rﬂaﬁﬁﬁﬁﬁﬁFgﬁﬁgmamW@hﬁ§terlng to the
manmal , a therapéuvleabmadaehteetvvhmanmﬂhm ¢¢-retbphpound as defined above.
I n anot her enbodi ment rovi ded a method. of treating a

di sorder manifestl ngxﬁ‘i)'prég cyg'gﬁf‘ agfp}@ﬁfo R war i Hto88ed ani mal |
conprising administering to the aninmal a therapeutically effective anount
of a conpound of anyhlQﬂﬂlaiaﬁﬁEQHkﬁRﬂ$§ma§lQ@ﬁ&ﬁ%qmégpaco mmﬁnother
enbodi nent thengﬁ Yin g QFOV|ded a nethod for the treafnent

di sorder, the trea nent of F@ﬁ”é@hPﬁ@“ﬁ%f%d@@ﬁwﬁwﬂﬁhepmﬁﬁamed&by

~antagoni zi ng CRRazcowmpr CBY regepmeitiamiasial i Nng to the manmal -13 b 29 August

2005 a therapeutically effective of a conpound as defined above. |In another

enbodi nent, there na% be: provi ded a net hod of antagoni zing a
a fifik 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 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 a2 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-yl) [1,5-a] ;pyrazolo«l, 3,5-triazine.
for preparing a pharmaceutical composition for treating anxiety or &epression
in mammals. |

-13 a-




CRF receptor in a mammal, conprising adm nistering to tRe Awgostedopsa
therapeutically effective amunt of a conpound as defined above. In another
enbodi ment, there nmay be provided a nethod of treating anxiety or
~depression in manmmal s, conprising adm nistering to the mammual a
therapeutically effective anobunt of a conpound as defined above. In a
tenth aspect, the present invention provides a nethod for screening for

| i gands 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

|l i gand; and b) determning the ability of said candidate |igand to displ ace
said | abelled conpound. In an el eventh aspect, the present invention

provi des a nmethod for detecting CRF receptors in tissue conprising: b)
contacting a conpound of the first aspect, which is labelled with a

det ect abl e | abel , SR AMmBPNY, fbere may e providedwimethod nflrtidgonisink AAIRFper i t

bi ndi ng of tkeepenPouRGhd dohBribil - 9 August 2005 b)
detecting the.l abell ed onpogﬁékg%aﬁgn?%ﬁg%g)?%ggﬁg?m1gﬂgﬂ?ﬁﬁF%bh aspect,
t he present ‘fF?x?‘é"r?taf“BH“tﬁf%%f’e@gndaasniéﬁwédbw i nhibiting the binding of CRF
to a CRF-1 receptor, conprising contacting a conpound of IM first aspect
with a solution cggg{ising cells expressing the CRF1 receptor in vitro,
wher ei n the conpotlntfoftsr srBedment; thefenmay bk rrovidedat meettednefentatiag iaon

suf fici ent tdsordehidahitest brgkh § jd.receptor. In a
thirteenth aspect,.the %$ggent‘?ﬁegﬁfggﬁhésg%? ggﬁg%m3?$$8$3m8¥%

manuf act ur e TR fythe ayimgl ytherrpgytierdy easive atnpunt 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-



b) a compound of the first aspect; and c) - a |abel or R8st 200Sert
contained within said packaging material idicating that said conpound is
effective for treating anxiety or depression. The present invention may

al so comprise a nethod of treating affective disorder, anxiety, depression,
headache, irritable bowel syndrone, post-traumatic stress disorder.

supr anucl ear pal sy, immune suppression, Al zheiner's disease,

gastroi ntestinal diseases, anorexia nervosa or other feeding disorder,
drug addi ction, drug or alcohol wthdrawal synptons, inflamrmatory

di seases, cardiovascular or heart-related diseases, fertility problens,
human i mmunodefi ci ency virus infections, henorrhagic stress, obesity,
infertility, head and spinal cord traumas, epilepsy, stroke, ulcers, i WO
02/ 072202 29 August 2005 PCT/US02/06837 amyotrophic |ateral sclerosis,
hypogl ycem a or a disorder the treatnment of which can be effected or
facilitated &X antgﬁoniang CRF, including but not limted to disorders

i nduced or 1AGTPTPHIEEHssYvaeta comppund andefined sboeonpr i si ng . admi ni stering to
the manmal a therapeutically effective anount of a conpound of any one of
enbodi nents [11 yga$5 . Definitions As used herein, the term

“ phar maceut i cal | otlier embodiment, there may be provided a method of antagonizing a
CRF i isi inisteri
receptor in a mammal, compnsing  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



10 acceptable salts" refers to salts prepared from phar pagaytstCabby

accept abl e non-toxic acids, including inorganic acids and organic acids.

Sui t abl e non-toxic

acids include inorganic and organi c acids of basic

resi dues such as anmines,, for exanple, acetic, 15 benzenesul fonic, benzoic,
anphorsul fonic, citric, ethenesulfonic, fumaric, gluconic, glutamc,

hydrob.rom c, hydrochloric, isethionic, lactic, malic, mandelic,
nethanesulonlc, mucic, nitric, nmalefic, panoic, . pantothenic,

phosphori c,

succinic, sulfuric, tartaric 20 acid, p-toluenesulfonic and the |ike; and

acids, for

al kal i "or organic salts of acidic residues such as carboxylic

exanpl e, alkall (? al kaline earth netal salts derived. fromthe follomﬁng
bases: sodi um M dritEStinpdFimn MRAIALA dEO RIS shamnchyelr okiele, cal ci um 25
hydr oxi de, alun1nun1hydrOX|de | it hium hydroxi de, nagnesi um hydroxi de,

zi nc hydro&%%ﬁ? "anmoni a, trimethyl amonia, triethyl amoni a,
et hyl enhedi am ne, n- nethyl-glucam ne, |ysine, arginine, ornithine, choline,
N, N- di benzyl et hyl enedi am ne, chl or oprocai ne, 30 di et hanol ani ne,
n- benzyl phenet hyl am ne, 46 WO 02/ 072202 di et hyl am ne, pi perazine,

tri s(hydroxynethyl)- am nomet hane; tetranethyl anmoni um hydroxi de, and t he

i ke.

In a twelfth aspect, the present 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,

- procai ne,



- Phar maceyl %J,J# acceptabl e salts of the conpounds 5 opgiaogustr2@ehti on can

be preparec? by %acti ng the free acid or base forns of W&}a@wnds wth
a stoichionmetric amount of the appropriate base or acid 1n watér or in an
organic solvent, or in a mxture of the twd; generally, 29 August 2005

PCT/ US02/ 06837 nonaqueous nedia |ike ether, ethyl 10 acetate, ethanol,
| sopropanol, or acetonitrile are preferred. Lists of suitable salts are

found in amgMngphics Bhardpmgeut L .| 17th ed.., Mack Publishing
Conpany, Easto , PA, 1985, p. 14%§¥e?§%§sdisc [FYHUifi cBTi s der eby

i ncor por af28°bY°F efdtendaca2entusef ashieh | cam t hg 2z kELecini g forns,

wher e p05§ggigita§é th&éco ounds  of the invention. The term "prodrug"
means congounds A r%g?%ﬁgp%%%fd?%d iinaduding Use i megontact with
‘the tissuésmbfedunangiaasgdbewer; imml s W undue_toxicity, irritation
aIIerg%c response, and the IiQgéﬁgggﬁéﬁgufgé{?ﬁﬁ??F@1P¥a§8ﬁabﬁg

benef i / rT&R A%t | 6omBRésErgecaimint stekliagr it endeg '11:1&;\@9@ rr%ceuticany
acceptabI@hégéEgéggggz¥§_ug g Eerein means any coval ently bonded carriers
whi ch rel ease The Aerive g‘?% tVer agcuptrRfupa q@pdund/i op angen such
prodrug ien@adni remdoigferite g1TRFRlfisgn subject. Prodrugs of the conpounds

of For mul J_I ;e 20 within the scope of sound nedical judgnent, suitable
for . -1 2202 _

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, alumil;um hydroxide, lithium hydroxide,
magnesium hydroxide, zinc hydroxide, ammonia,
trimethylammonia, triethylammonia, ethylenediamine, n-
methyl-glucamine, 1lysine, arginine, ornithine, choline,
N, N’ -dibgnzylethylenediamine . ¢hloroprocaine,

30 diethanolamine, procaine, n-benzylphenethylamine,

46~



-29 Augu PCT/ US02/ 136837 yi el d the parent conpoursd afgusozonsl a (1),
o 2k :

for exa 2(’2hydrolysis I n blood. Functional groups ' e
rapidly transforned, by metabolic cleavage, in vivo forg?%gggﬂgé of groups

reactive with the carboxyl group of 5 the conmpounds of this invention. They
I nclude, but are not |limted to such groups as al kanoyl (such as acetyl,
propi onyl, butyryl, and the like), unsubstituted and .substituted aroyl

(such as Sbemnylamnce subst| tptedrabanzov!). alkoxucarbonyl (sush as

et hoxycar bonyl 10 trial kyl'si suth as tr

{ or Slshanen d v aRibeS uhS UCK, | y!) and th
nmonoest er 2 ditearameythy af@bas uhsu C wy.di e
| i ke. Bec;  of the ease with which the netabd%ﬁ?gﬁﬁi”%#%avggﬁe groups of
t he conpounds useful according to this invention are cleaved in vivo, 15

-the conpounds Hreafmateeut iy 19RO UDS. prordrugs. The conpounds bearing
the nmetabolically cleavable 6$oups %§x§t%é;%%v§ﬁt55€ CREPOLRES My
ult of enhanced solubility

exhi bi § idpreyed; b ilahility as are ]
and/or rate of a%?o%‘g?.!gh g:%(?rﬁ e?%/earﬁlﬁﬁﬁeahéypa?%ﬁﬂtm compotindeby virtue
of the prgsence_of Eﬁe met abol i cal | cl eavabl e group. A thorough

di scussi on of pfodr S s OB ded i nthere f okcbombngdsDesiigh of 2 Prodr ugs,
H. Bundggand .ed., Elsevier, 1985; Methods in Enzynol ogy, K Wdder et
al, Ed., &&‘r&&’rPElePFégs,amzptppsoshagappispﬂase Badexbpogk; §f ; Prug Design
and Devel opnment, Krogsgaard-Larsen and H Bundgaard, ed., Chapter 5;
"Desi gn #A¢empori dat iamsovfaRiodsuPen®, 143- 181.a 198%rure 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,

_x: wi;hin the scope of sound medical judgment, suitable for
use¢ in contact with the tissues of humans and lower
animals’*’ with undue toxicity, irritation., allergic
Vresponse, and the like, commensurate 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-



ws, H. Bundgar d, 8, p.1-38, 29n98ast 2008 na
: AdvancederogjgT Delivery Revie

[ | N.
2% ences, 77, p. 285, 30 1988.: Chem Ph
Egﬁreggcgr al, 32, p. 692, 48 WD 02/072202 29TAua_letCﬁi00§l§iEE%ﬁ{9§?g{ I0283\7/0I
[ tens . Higu . , .
1984; Pro-drugs- as Novel Del i very Sys B, I e carriers in Droy
’ osium Series, and Bioreversi bl e S I
%)gs?;nt hEdévé?dSB S}/ggche ed., Anerican Pharnmaceutical. Association and 5

' by reference.
eds, thes8 c CQEPGY (1 rein
Pg: ggmgsm re cons?ggré’gg Fgﬁggugﬁy%o%ﬁ&[ THonded expmpéesbwhi ch

3 s tbldrady ofFunkersuad ( }oh viyies yhen suc prodrug is
ol ease tR¥EEIYeE paﬁ@gmil |qu|§1} sugjnect Pr odrbugs of e co un

ESFLE:Zt?FﬁgéégyprepaggarﬁﬁdnvﬁyfW?ﬁQbP&hﬁtFéﬁGVageoufgazggssg?%ﬂgp fge
conpoundsai wlsissh &f Wgyohipat I'%Q(étl%dlt\{] &’Sa#g%ts cgrae gcm;dgro}@ PeHAr ugs
routin ni pul ation or In vivo : or s are bonded
i ncl ud C”ﬁf)o AEROWRAdE eih Iﬁ!’ldsox?;rregdml{mgm aogﬁymlﬁﬁf%% Pt % %aves to
orma 8 HB sl 400 BBl o o et s tasion Eiarp
benvont e Sarival | ves of aTeahor and  am ¥ inoREHER EGEULRA 1end ne
conpoundsSHS ErHiAD (3yoyl andsudie ldke.benzoyl and substituted
benzoyl), alkoxycarbonyl {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 é.dvantage 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 metabollcally
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, p. 285,

30 1388; Chem. Pharm. Bull., N. Nakeya et al, 32, p. 892,
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| i i " ' fits
As used herein to describe a conpound, the term "subst aetduglibty2006ee o
(S) ster¥Bi%8Ma neans that 25 the conpound is made UH’Cﬁjst‘?!Flﬁéegﬂ
greater proportion of its (R) stereoisomer than of its op |cah :
(i.e., its (S) stereoisoner). In a preferred enbodi mnant of the in
t he term"substantially free of its (S) stereoisomer” neans that
conpound is 30 made up of at |east about "90% by wei ght of its (R

. % b
02/ 072202 o Augyst 5 oo_g_ nggl%o %837. steregi soner and about 10% by

wei ght or less of its (9° &

the i nventdrnsh, Vi hetepla) "sgbst antipd | yndrgecof i gzﬁggggawgggtrétﬁg?t

IS made up. o

wei ght of its (R) stereoi soner

b . 1 . . .
i sorfet f‘éF@V?’éﬁlléh%ocﬂmars hént dhmg | Des{&h, StmRARIE OBEr
f%g[ egbsngﬁhfea%d aboyt  99% by \ébﬁl ght gS) .stereoi soner” ~ at |east about

95% about 5% by wel'ght 17 ~af ev

uSdh8tanfraPFjarien oand

5 Pergamon Press, 1987, which are incorporated herein'by

10

15

20

30

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)

ificantly
ti pode
venti on,
t he

WO

FLiVELY SKet¥m$r efer Higushbodi ment of

conpound
s (S)
" means



the compound is made up of its (R) stereoi soner and ab@otAulst@00bess of

its (S) %P&8B%oner. In another preferred enbodi ment, ﬂéiﬁ:
"substantially free of its (S) stereoisoner” means that t esayg’g%%und i's

made up of nearly 100% by weight of its (R) stereoisonmer. The 15 above
percentages are based on the total anount of the conbined stereoi sonmers of
the conmpound. The term "therapeutically effective amunt” of a conpound of

this | NVeRdtieddciBAN : nt effective to antagonize abnornal |evel of
CRF or treat the sy%pr?ogrrrls%r%ob‘ft éfofe%eéyl Ve ordertessxe £t ytor (Skpr essi on
in a host stexeodsenelrerein, the term"labeled" is nmeant that the conpound

Is either directly -or indirectly |abeled wth a | abel which provides a
det ect abl e si gnal |2 eMgre i feirgeido pembdd imerets COE S, LI Z YARen @A pOdi es,

particlestida Sty as e rticles, chem|lunm nescer, p32, 1131, and
At 211, et ct:: 20 WO oz?@gg%‘é’:‘z@f gfEee? lb@T/(@SozmeBeqfsgmmses Many
or gani & coepoantkaexthe J':Brr@@&h@aUJYmﬁ&éiMﬁ,&?ﬁzl%?gtiaﬁ%g%’ figve the

i ght™

abilitytgrotatethe pl ane of pl ane-pol ari ze n Cribing an
optical | y Y5%§L8RGeOLompBunB) Sherpeitomes dndinabdubrsR il qte used to

denot e therabggggteogorﬂ urat,ion of the nolecule about its chiral
center(s). The prefixes dﬁgan@) stéreoisomer. In an even more
preferred embodiment, 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 [ f  20cuglLsta00sf
' (+ 34, are enployed to designate the sign o _
él gLeS pzj gr'ﬂlgg‘)(ez(zﬁzl i ght by the conpound, with 10 (-) or 1P%ﬁ§hﬂ&a§-}1at t he
conmpound is |evorotatory. A conpound prefixed with (+) or |3 il ed
dextrorotatory. For a given chem cal structure, these conpounds, c

stereoi soners, are identical except that they are mrror inmages of one

i fi i soner nmay also .15 be referred to as an .
e SPeciT i C S ereo 2 iﬁgg@:&s is often called an enantioneric

tiomer, and a mi xture of sucg _
rennf(‘?ure A 50:50 m xture of enar%gone-rs—ls referr_ed to as a racemc ¢ the
mxture. The MEEE Nig p des_all stereoisoneric 20 fornms o

et i i ncIdJ S ) ;
conpounds _of the_forrrugllaa I %rﬁoé‘fr% of S8y et r9PFh§@1hYﬁeap?rter hg?gt SI n the
oo B or AuPa. | Eean bkl lndenanrionsy VoS! 0B ENRREL AL S ) L
‘ ' kon..qr. R _canfiguration. I"xes _ _
g(r)rgr ngaa{’% gjelsﬁn &% Aé e ghight 25 Inot étescﬁmbin@l)lejagg_- Pg,ltiag\%;ggt lalt gt\; bx
o COBS fY?(Mesbi/nmpf’%ﬁ??r; ti(}rem:? i Isf‘}L g%[]r rtﬁflat g‘(r);g)r TRe andhv@&naken i ncl udes

ound pre _ :

g?lnpp(jssi‘gﬁi%i ent@t | derose anthe di s5&61€OEET éoﬁf‘ﬂglrﬂ-é&’ér?sﬁ%r t g\giob\ormr €

[ .30 f.or exanple m xtures of enantioners and] _
8t2/e(r)(7ag|282 % c&ulg%sﬁ‘b%?‘t G X5/ DT (8 ast Bie oprs &ixed nd abhgr at i os.

Thus, endntéMerp ana 4—)SHQjee%Enp9.foytege tionv ens:[iig%natien t%neanéji.g?nnecralfcal 'y pure
form rotation of plane-polarized light by the c‘ompoun_cl, with
10 (—)_ or 1 meaning that the compound isg levorotatory. 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 mixture 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 stereoisomers,

30 for example mixtures of enantiomers and/or

21~




: ' dextrorotatory antipodes, i n9 Aubeasti2008n o
both as &Sé%&;&atory and as

! f the 5 two enantljcqﬂfs‘r) j al |
acemat es % t he formoyc mxture; o) . . L
;atios. In the case of a cis/trans isonerismthe invention |ﬁﬁsgdes bot h

' in all
i fomat el g el DS e o T o
by e miosanbuoates: Vol (7o, oyl vee o et cl
syn st s Ebseehal voa” iomncaine o g seof ol PRl ©
sereret ouh 43 sygien sorers, e RAAIRIRE Ml B

' [ [ the synthesis. The
\ | a | the 8brkbetss 2950 nt ernedi at e during
];)(r)(rasr,rgn? i nventi on glio i nﬁeu%lgaén%ﬁn ta oﬁ%’?“i*co# d‘?lr??r:t‘jtifez(rﬁc moﬂgﬁﬁgoz o
B o e )T vt olslDl MG ) Y S SST o O,

Dy, aaby Shont A i L i Lele ARV SBE Lo pinakedes botnatBkowike . add) be,

so Lent tform 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 synthesis. Optiona;ly a
derivatization can be carried cut before a separation of
15 stereoisomers. The separation of a 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 (IT), where X = F, may be_

treated with a metal alkoxide (e.g. sodium methoxide,
potassium methoxide; pre-formed or generated in situ) in
5 an inert solvent to generate an intermediate of Formula
(I_iII). Inert solvents may include, but are not limited
to, alkyl alcohols (1 to 8 carbons, preferably methanol
or eﬁhanol), lower alkanenitriles (1 to 6 carbons,
preferablj‘ - acetonitrile), water,  dialkyl ethers

10 {preferably diethyl ether), cyclic ethers (preferably

H=NH



ety uso%gi]gééﬁl. ak'1 biim sokont 2.H OR}, 3.acid, H20 Adgasedo0seC 1 CH.

i I where X
A %1 X 1R 14 . buWAR ino A conpound of Fq; a_ (| ,}
S(IéD ?r(ay be tregt e%j with a nmetal al koxide (e.g. sodium m%ﬁﬁé

' i de; dinsitu) in5 an. inert
ssi um nmet hoxi de; pre-formed or generate
'Eglt\allent to generate an internediate of Formula (I11) Inert solvents may

R 1 to 8 carbons,
include, but are not limited to, a],rl alcohols ( 1 to 6 carbons.

pref er abl ytetstatanditofwraret 62N04 ) 44 LYEL 5 3| ,gf‘h’lglﬁi-tc{lﬂa'ﬁ;&&mgagﬂ?sdi et hyl

, ' itri ter y
preferably' acetonitrile), wa ) 2202 29 August 2005
e b e Ty LA ia0) 18 QLR et
PCT/ USO etr- ; L ot A f er abl
(preferabl@re:ﬁaﬁﬂwfomaﬂhéﬁﬂ 1%@&%%5}/! acet %@cq.ei% (praetmide-s Y
di met hyl acet ami de), cyclic am des ‘
(preferably N—methylpyrrolidin—2-one) . dialkylsulfoxides
5 (preferably dimethylsulfoxide) or aromatic hydrocarbons

(preferably benzene or toluene). Preferred reaction

temperatures range from 0°C to 1009C.
Alternatively, a compound of Formula (II), v}he:e 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),
ialkali ‘metal bicarbonates, alkali metal hydroxides,
alkali metal bis(trialkylsilyl)amides (preferably sodium

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

24-



~(pref er algby2dbaet hyl pyrrolidin-2-one), dialkylsul foxi deg9 3ugustebesabl y
di met hyl sul f oxi de) or aromatic hydrocarbons (preferabl pCioasareeior
toluene). Preferred reaction tenperatures range from OC to 100C.
Al ternatively, a conpound of Fornmula (11), where X OH, nay be treated with
an al kylating agent in the 10 presence of a base in an inert solvent to
generate ag 1}i'_ncgie‘[madi ate.of Formula (I111). Al kylating agents include, but
are not |imlet TG CORRARARaesdyle. gamimBl. br, diaddatisul kaigss (e 9-
Me2SO4) or mal%yl trifluoro- sulfonates (e.g. CH303SCF3) . 15 Bases may
i ncl ude, btR* erahiy IPYFilddaeto, al.kali nmetals, alkali netal hydrides
(preferably so%m- hydride), alkali netal al koxides (1 to 6
car bons) (pr ef erdfihF Sodivemtsemayxiide latesoButmaret RO 96 &4 k,gg,i ne earth
et al hydriaglgs, al kali metal 20 carbonates, alkaline netal carbohates,
transiti olSAToE hbhates § ecgrbshbyerl ces benaifogerldial i 1 5wiAl
di al kyl m'agj(s (preferably lithiumdi-isopropylamde), alkali netal'
bi car bonat¥sSArAMRETL1RSt al  hydroxtaes, 6 al kabirbbBEal  preferabl
bis(trialkylsilyl)am des (preferably sodium 25 bis(trinethyl si}h}l’)am’ de),
trial kyl SteFitEidpes avayer. - 2allyD260523292 (BPe ftatsty 2005 hy1
PCT/ US02/ 05837 N, N-di -isopropyl -N-ethyl am ne) or aromatic am ryes
(pr ef er abI&FASF i di AEF1i¢ neathens velpre fampblycl vderaldroerdpt d4 nted to,

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~




-hal ocar to 8 carbons, 1 to 8 hal ogens) | ower 523I oetaoo6i [ es (1
St

to 6 ca :f:f'lzef erably acetonitrile), water, dialkyl .pﬁjgém%gref erably
di et hyl ether) cyclic ethers (preferably tetrahydrofuran or 3] di oxane),

N, N- di al kyl ormam des (preferably dinmethylformam de), N, N-dial kyl acet am des

(preferably 10 di nethyl acetam de), cyclic am des (preferably N
met hyl pyrrolidin-2-one), dialkylsulfoxides (preferably dine thylsulfoxide)

or aronat lémiyedocar, baasotREBLRL A obgn or toluene). Preferred
reaction tenperatures - range %r omt?% 8 %gg%’niS ﬁ\E‘?) o‘EﬁﬁPQﬁnS:or nul a

0 SRR e gt S

brom nating agent .in the presence or

sol vent. Bporfeatbhy amﬁg NIl [ t are mted to,

N- - br onosucci ni mi de” - azo i S| soé)e[qyro zﬁrw'h‘ihc"i‘i]ﬂélac(%aanﬁes
%3[??322“%@?‘352’“%33%1?@ MRS, o kYt ietal pddeRates (. g
K3P04, 5 NépPeBerawial i osphates (e.g. Na2HPO4, 92HP04)
al kali netal di hydr%gen phosgﬁgﬁgﬁggégg Rlé?&?’bﬂ,l KH2B@actionner t

Sp%%_yagg;/% %Pﬁ %'éd:a%rbg,e réq%aq%rgozéz%?qzéoéma; %ggthbal ogens
(pref erabi‘.)_(oOC chlorine), "water, N, N-dialkylfornmanm des
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 -
100°C to S0°C and (3) an acid in the presence or absence
15 of water at temperatures ranging from -100°C to 100°.
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~




pref era@by{) di hyl f or mam de), N, N-di al kyl acet am des (@Rrrafgastddios
di met hyl ace e), cyclic amdes 5 (preferably N-nethylpesiusebibdihh- 2- one).
React i on tenperat ures range from OC to 2000C (preferably 200C to 120C). A
conpound of Forrmula (IV) nay be converted to a conpound of Fornula (V) by
sequential reactions with (1) 10 an alkyl lithiumin an inert solvent at
tenperatures ranging from-100C to 50C (2) a conmpound of the Formula

B(ORA) 3 ( RutérldieResid fondrchedcol St bai ghbeghahBs gl Ky ; O 140420 carbons)
at terrperatures rangi ng from- 100C to 50C and ?ﬁ? an acid 75 C} ke presence

or absenc@lk@nesuifiopdcat a¢ er, esehangy n 1 C. Al kyl
stemectincian esiony WAL N

lithiuns nay be branched or straight chain conpoun

carbons. PMeshanesuldonic iardbude hydsocioHet t .di al ky] ethers
(preferably diethyl ether), cyclic ethers (pref ej{a‘éb%%]fgi st raéftff)’;dr of uran or

1, 4- di oxanR®) phospapoiat aeilydr ocar bons (preferably benzene or tol uene). -
AC|ds may i nclude, but are not limted to, al kanoic acids of 2 to 10

o o Lk S o Sl by SO e S T o)
-26 WD 02r6a2200n20f AuguskpB@8® o PFSHRRL 06B3 hith 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.



| p-tol ueg;aldbﬁ.gg' c acid or benzenesul fonic acid), al kan@8#ugusti2fOaci ds of
-1 to 10 carbo (preferably nethanesul fonic acid), hyq,FﬁW%% aci d,
a

sul furic acid or phosphoric acid. A conpound f o Fornu may be
produced by reaction of a conpound of Forrmula (V) with a conmpound of
Formula (V1) in the presence of a conplex or salt of palladiumor nickel,
a base and an inert solvent. Conplexes of palladiumor nickel include, but

are not 10 |i mAneditoermé@spid NgeC S as_Pd(PPh3)4, PdCl2 (PPh3)
2, NiCl2 (PPh3) 2, or T1, ~ - PELRAER WD) nay B Ldaceed

bi s(di phemiitphos phdase) f ¢ar agrnel s di r | _adi um _Bases may i ncl ude, but
are not limted to, alkali net gfg%gg{:gaﬁ@@ﬁal 1R8%T | dedVEBFef® abl y

sodi um 15afifdriided, cimgrhingresa! ide o 6 , carbons) (preferably
-sodi um net hoxi de. or sodium et hgg{ ﬁe; ,adalﬁyg?[iﬂrret‘é?e%%r Bonafesan al kal i ne

metal casbbadiesmdmlg. chafdipymigagbonate). transition nmetal carbonates
(e.g. silver carbonate) or triz;;ékgl' aga‘mcﬁ'éién 20 ( #°F2SSiHEY hy IBagRshe) . | nert

sol vents may iimélgde, DWye azgd1ohi,el | Bt t.0, dialkyl ethers (preferably
diethyl ether}, cyclic e‘% herségp?‘g er g%{ngqﬁgtr'éﬁydr%{]@]a’n g}eta(l

Prof orred reacti o embr AL SOHS IR hadaoaikerdsse (0 02/ 072202
29 Augustt@006 carbons) {preferably sodium methoxide or sodium
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 .




"PCT/ USO2w@63a72265 i nternedi ate of Fornula (VI1) may be R2@&eest 2086t h a base
in the presence of an inert solvent to afford a conpourrdTadsebaésarl a
(M11), where Mis an alkali netal cation (e.g. sodiumor potassium.
Bases 5 may include, but are not Iimted to, alkali nmetal hydroxides (e.gqg.
NaOH or KOH), alkali netal al koxides (1 to 6 carbons) (preferably sodium
nmet hoxi de or qgodi um ethaxide) or alkaline earth netal hydroxides. Inert

sol vents M hcl udépreferasky not bebledntoul bkys 10 Q%?&h‘)' s (1to6
carbons), lower alkanenitriles (1 to 6 carbons, preferably acefbnitrile),

vater, cycdPeRZensmsoniar efeidibl yalRhnabydEss 1k a c2stot A oxangh. N N
di al kyl f ormam des (preferably dine thylformam de?, , N-di alrr&l et am des

(pr ef er ablSAXRIRR hipretsrablie) neelshesulboRd dgs; &Pr ef erabl ] :
‘N-met hyl pyrrolidin-2-one), dialkylsul f oxi des ?%%%F'er%mwglom

di met hyl s@Fiski dajlfurReeheigedyr gﬁggbggrti@rrgg{ﬁt ures range fromOC to 150C.
Conpounds of Fornmula (M I1) may be treated with™ hydrazi ne-hydrate in the

presence of anIaeird andvants’falyNeht1s@leyeBheal Lenper atures. ranging from
OC to 2000C, preferably 7000 to 150C, to pr odu%gécggngo HEt ! S%ormul a

(IX). Aci ¥ty | mdkyde, abubhang nQt | icgitgd kanoic.acids of 2 to 10
carbons (preferably acetic acid), hal oal kano%gr%%ﬁ%s (%r"-'fw rbons, 1-10

25" hal 88@2’3"25333 oF tetfduarpacetdeCladlcandh bRyhEEN f; 3% O
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

-
. oma
-
-
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- PCT/ USO QRRfafpi ds (preferably p-fol uenesul foni ¢ aci d 28rAugosirZ®hesul t oni c
acid), alkanesulfonic acids of 1 to 10 carbons (preferabpergRbhanssul fonic
acid), hydrochloric acid, sulfuric acid or phosphoric acid. 5 Inert
solvents may include, but are not limted to, water, alkyl alcohols (1 to
8 carbons, preferably nethanol or ethanol), |ower al kanenitriles (1 to 6
car bons, prefrgnabl y acetonitrile), cyclic ethers (preferably
t et rahydr gfeilianemullifoh it oxa\g) , A-dSh i y mani des ., (preferably dine
thyl formami de) N, N dial kyl acet amﬁ%es&%ﬁr eﬁeér(a%{:i;&’di ﬁ%g?ﬁﬁ‘gacéf’éﬁi de),
cyclic ammiehqgpteierabldsdV mesdyslddor@i-di.n-2- an di al kyl sul f oxi des
(preferably dinmethyl sul foxide) or ldg%ign&%tt:rcch)?%r %@E%Bgﬁéc( ARRHBERDbI v

benzene orof susnalcidb i apouag of Formula (1X) may be reacted with
conpounds of Formula H3C(C=NH) ORC (where RC is alkyl (1-6 carbons)) in the

presence or abdmece @folaRm@ thak i regepce of an [nert sol vent at
tenperatures ranging from OOCa 0153388% ogggogﬁgenﬁtc ﬁ’ﬂbﬁﬁ ¥ Formula W
20 Aci ds mmayernc| wdecarddfi t3iq J3ot (4 mied to noic acids of 2 to 10
carbons (preferably acetic alcié&;), d%al%ogl k%no?%l%%’l‘%ls (ere?%a%}f bons, 1-10
hal ogens, asetbniagille)f | pANGRaebbasaGizd), «ar % sul fonic acids (preferably
p-tol uenesul fonic acid or benzenesﬁl %gnlz"c tgc%éd c,at%’@né"'l esedul¥ofl ¢ aci ds of

1to 10 chaBIOQEnépre(fﬁéﬂ?Jﬂébl%g‘ di\@ﬂl%%jo%%%%%% or chloroform),

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 berconverted 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 absence 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-

30~ .-
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sul furi

PCT/ US02/ 06837 net hanesul foni ¢ aci d), hyatrAagust?005 aci d,

29 Augt
ugu?’gﬁ?[gﬁn% phosphoric acid. Stoichionetric or CatPéll‘XJtsj)zgtp

such acids may be used. lnert solvents may include, but are™n
al kanenitriles (1 to 6 carbons, preferably acetonitrile),
hal ocarbons of 1 to 6 carbons and 1 to 6 halogens (preferably

di chl oroet hane or chloroform, alkyl alcohols of 1 to 10 carbons

5 water,

(pref erabliysoeixfm@rml-)m-etgg}gl kﬂu-)r@é heps F?’&é%‘%ﬁ?fgfé%bgﬂigsparg er al

10 ether or di-isopropyl ether) or cyc
tetrahydr@mdm&s.(B&e&@ggggytﬁgygéfﬁg es range fromOC to 100C. A conpound
dfo an’

“of Formula (X) may -be conver

unts of
imted to,

y di et hyl
or

I nt ermedi at e conpound of Fornmul a

XI) by treat n@nkryi ~O(Rd)2 (wh Rd is hal
(pritorabl y chortnesCLorRes HB0EISTE! RS 448 kol imited Tao 4

(preferably chlorine), alkoxy

car bons)) allkythe liodegRCe 0l Abge a base in an inert solvent at
reacti.on tenperatures frg(n%l %%O?: tgggb%ﬁc. Pé&?&?hﬁy Mechaael st are not

limted tethahbali 20 qrLal ' ef eraply sodi um hydri de),
T %%%ésﬂ)l&ffu( $abl Esoo"ichm fret K@tb@eas.or sodi um

nmet al

al koxides (1 to 6 car

pre

et hoxi de) prafkahbi et , alkali metal hydroxides, tri
ani nes (preferabl yyﬁl, %ﬁ?eége%iga 0755’5&15 28§ AGESst (Fosferably

10

20

tetrahydrofuran or 1, 4-dioxane), N,N-dialkylformamides
(preferably dimethylformamide), N,.N-dialkylacetamides
(preferably dimethylacetamide), cyclic amides
(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 abéence of a base
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
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~
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PCT/ US%B%?EZ:; sopropyl - N-ethyl amine or triethyl ami neko dugast@oasi c
am nes (pref- ly pyridine*). Inert solvents nmay incl L@“ﬁﬁ%ﬁ%ge not
r

limted to, alkyl alcohols (1 to 8 carbons, preferably
et hanol ), lower alkanenitriles (1 to 6 carbons, preferably acetonitrile),

cyclic ethers (preferably tetrahydrofuran or 1, 4-dioxane),
N, N= di al kyl f ormam des (preferably di nethyl formam de), N, N-di al kyl acet am des

(pref er abNyNdidasi kyllacetami dg). Cyld [des 10 (preferably.
tl\lhrr:at h?/:c p)g/lrmr;g;i diar;iZ-(_)nte_), glgal ky@g%%o%ﬁ&gg f%b?’é?’éﬁ’%ﬁ??‘:@mh@e); | '
yl sul fo corarsidet i 5,y baps r.ef er ahly .benzene or tol uene).
conpound gf thr;[rul Z;ﬁXI) Emzy géi@%a?‘f;ﬁw}&h@é’rm |19§§g3rpﬁg)a]g@ht in t[]e
presence 8rombtiaceydlroaBass esence or absence of an iner
.sol vent at reaction terrpear atu?es@faér?g% hg ]T%Eo ngeret er2svoiIens) gi ve a

hal ogenat pge 8t £EgE] XI1) (where X is halogen). Hal ogenating agents
i ncl ude, but are notfé%:&ﬁ#?réd? D&IFEUE e PO PCIX onPCLDOPORIs3, PBr3 or

20 PSrg., §€§ s may include, but are not limted to, trialkyl amnes
(prefera%y "N-di -i sopropyl -N-ethyl amne or triethylamne) or aromatic

am nes (-prefer bl%m N, N-di ethylaniline). Inert solvents may include, but
are not |imted TTPHMPN N Farmyld of ik dmay( peekensbbd with an

di et hyl f i de) . -31 WO 02/072202 N, N-di al kyl acet am deS
ﬂ@fnamzzﬁe in the presence 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-




PCT/ US02/ 06837 (preferably dinmethyl acet 20iAleust 2008! i c
ggigggu?%?g?g?ggly N- et hyl pyrrolidin-2-one) or aronatlecmugogﬁ@ﬁbfgﬁ .
(preferably benzene or toluene). Preferred reaction tenperaturgs 'thgan
from200C to 5 200C. A conpound of Formula (XI1) may be reacted w
alkyl amne in the presence or absence of a base in the presepce or80 o
absence of an inert solvent at reaction tenperatures ranging from -

2500C to &@ﬁéPQVQIQQucenpaundQJﬁ—diwxﬂﬂéaAIN,NEa§§§ﬁyE%$ﬁﬂ§%#£%%j1but are

not limted tq, alkali nmetal hydrides (preferably sodi al kal

: : : ; | ; ' [. sodi um
met al  al k$RFEEETaRlY 0 dimerhbhsdnaiafear,ab yN?@%ymgﬁ{%%Cﬁqggﬂeyﬁ

et hoxi de), alkaline earth metal hydrides, alkali net am des

(pr ef er abl'PrREERRBRY di - | sbiprehyt i eteinided! kal i gyg?iccarbgggkgg%ralkal

. ; . , : . Iy
-metal bicarbonates, alkali metal bis(trialkylsilyl)am des r ab
gﬁdiun1 bﬂBFFﬁ?ﬁébhylH+m9thﬁhbﬂfiolidiﬁﬂiaﬂnéypru&gigx;gdyfggﬁé s
N, N-di -i sopropyl -N-ethyl amne) or aromatic amnes 20 (prefera aYk ¥
pyri di Re) .(Drﬁgﬂrahkﬂrvedmemylsmmenut S cndtalc | '}{a{}&ﬁ%}%ag?jonsr y
“alcohols (1 to 8 carbons, preferably nethanol or ethdnol),” Fmel ot her <
al kaneni t (Preferably Benzehensr Qkﬁh@m@b|bﬁ%ﬁﬁl&g#ﬂdd{%,oglf kY,
(preferablg 25 diethyl ether), cyclic ethers (preferably
1 carbons and 1 to 10 halogens (preferably

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

10 The compounds 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 Arlington Heights, Ill.: Cambridge Isotope Laboratories,
Inc. Aﬁdover, Mass.; SRI International, Menlo Park,
Calif.; Wizard Laboratories, wWest Sacramento, Calif.;
CﬁemSyn Laboratories, Lexena, KS; American Radiolabeled
Chemiééis, Inc., St.Louis, Mo.; and Moravek Biochemicals

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

catalyzed exchange in tritiated acetic acid, acid-

33 ¢
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1, 4-di oxane), N N-dial kylformam des (preferably, dinme tytG§naggsyde),

N, N- di al kyl acet am des (preferably dinethylacetam de), cyclic am des
(preferably N-nethylpyrrolidin-2-one), dialkylsulfoxides 5 (preferably

di met hyl sui f oxi de), aromatic hydrocarbons (preferably benzene or tol uene)

or hal oal keaaeslpted b . cathops.and 1.to 10 hal ogens (preferably
di chl or oet hane). Pref g??éggrgegigt ?gﬁgfaﬁﬁgrE\Fbgé‘é‘:’?‘aﬂﬁéufﬁrmﬁi{: @m 140C. 10
The corrpouhﬁ%eﬁ?gﬁhéouaveataby\zg@yehehaﬁggamqha%rira%ol belgéj onpounds
by carryin r%&ré@f” synt hesi_,s using precursors conpri g at'9‘tast one
atomthat Ts T atr OF sAohe 21F9e Fanvensenbpe icamriai®r agky selected from

of at .| eastustiemotagabhaRelRREl €L ably 14C), . 15 hydrogen (preferably 3H),
-sul fur épr eferably 35S), gr BISOS; near%g(pr 220 FUPP3 iprssidisteddiial abel ed

probes ar et orReereding spatagsagied Jidy r adidi S r?djpl%ltj er
speci al i ziﬂ%'&cgst om Séﬁ;[sheSi s of radi ol abel ed probe corrpour%"(lj'l?. Such
supplii ers Tnctutde AnBF s FERFESRRSr afrordditianl i rnetram ieigidursoids. |

Canbri dge mspot ope Lalprakbepies I nc.. .Andoyer, Mass.; SRl International,
Menlo Park,  Calif.; Wzard Labor a?%rlitééu," %‘E‘%ngﬁcréﬁéﬁﬁégewmﬁh Chensyn
Labor at or i WSt t vk eqms . KS;1 thiew i geen Rattical iadie | gd ungf&qmz‘\a%leﬁ’ bbAgs, St-Louis,.

Mb.; and j.ochemicals - 25 Inc., Brea, Cali
‘W@e%é%lon using sodium 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 Wiley & 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,



Trit' |uq¢ I? §d probe conpounds may also conveni ent | YRobeugoseESed
catalytically via platinum catalyzed exchange in triti atefisggfRiic acid,
acid -33- . WD 02/072202 29 August 2005 PCT/US02/ 06837 catal yzed exchange
in tritiated trifluoroacetic acid, or heterogeneous-catalyzed exchange
with tritiumagas. Such preparations are also conveniently carried out as a
custom radiol abeling by any of the suppliers listed in 5 the preceding
par agr aph ®¢€FRE§OERERY 0P @BBA) Of t e mdspbRIHiicoNn %&el%lét&%té ate,, 1 n addition,
certain precursors nmay be subjected to tritiumhalogen exé%aﬁ&é W th
trltlun1géganPFiPGnﬂgaﬁlreducga@ndugdmaﬁy¢ﬂ§?@d %% q &wlreductlon
eCept or di 61&'

usi ng sodlun1gorotr|t|de as appropriate. 10 autora aphy
(recept or PHRABBF ngienmay rbeordadr icil @QUIMEDTHb! G 3S Kuhar in
sections 8.1.1 to 8.1.9 of Current Protocol% in Phg§%%£ﬁ$ 31998) John
Wley & SBRBRIARWS Yamd uienguhadirelabeled caypp invention. 15
EXAMPLES Anal ytical data were recorded for the co o&h& es@Flbed bel ow

usi ng Fheu$©@¥€ﬁw¢@ﬂgeneaalgHTméih&ﬁihatfﬁﬂﬁOau%®%%5R§§§ug were recorded
on a Varian VXR or Unity 300 FT-NVR i nstruments P eNefitcal shifts

20 were rieede detth nimpbinatdr fdagean i nternal  tetramethysilane standard in
deut er ochl or of orm or
Reagents were purchased from 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~




deut er ogi Avps, ﬂﬁul foxide as specified below. Mass speckeaugdd)2005 hi gh

resol ution mass spectra (HRVS) were recorded on a Fi nng@@&sm
spectronmeter or a 25 Hewl ett Packard 5988A nodel spectroneter

ionization (Cl) with NH3 as the carrier gas,

30

USi ng chem
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PCT/ US42146837 el ectrospray -(ESI), atnospheric pressure chem ionization
. (APClI') or gas chromatography (GC)). Melting points were recorded on a

Mel Tenp ko @pg_afgéwl_a@g(f\_r e ncorrect ed. oi I_i ng points

are 5 uncor r e pH d€e Tat 1 ons —ou 'z i with

i ndi cat or=phplekl R[N I3 2] ol = )l sources and,

wher e nec;e_ssary,MMA’I_}_e%r;@ﬁ ihor to use according e general procedures
n-an

outlined by D. Perri

Per gamon Press, 1988). Chromatogr

§0yH pyrg damgar ego, Purification of Laboratory

aphy was

-Chem cal s, Br;isf ecfi'. , New Yor k:
performed on sTTTEE gbll idg 1hesS smbVenwasyaiass pordiicalgdbelow For

m xed €0I vent systens, the volunme ratios are given. (dherw se, parts and
T agif-Bansl 5(30 v bhevegommomin usid LA | G552, DV (NN
di et hyl f or mam de), .  Et OH (et hanol ), MeOH (et hanol ), ¥ Ac ?e?%ﬂz
acet at e) CHARPeA Bt acinBf LuBVEe{ridéhsel ot h@g@rhaﬂgg %ElgiIE'E
ed to de Poe the

perce

(tetrahygw%%furan . The follow ng exanples are provid

10

20

25

ST
complete, the reaction mixture was allowed to cool

to ambient temperature. 2-Fluoro-G-methylpyridine (50
g, 450 mmol) was added portionwise with stirring. The
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
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).

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.

The reaction mixture was filtered through celite, The
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1,290{ urther detail. These exanpl es, which se19 Adgust 2005he best

20 i nverwbcb?m'
node presently contenplated for carrying out the inventj@ﬂm(@@gs J'éntended
toillustrate and not to limt the invention. EXAWPLE 1 -35 6 /072202

A. 29 -August 2005 PCT/ US02/ 06837 2- Met hoxy- 6-net hyl pyridine. Sodium (31.0
g, 1.35 nol) was added portionwi se to 5 nmethanol (500 nlL) over 30 min with
stirring iné? flﬁagk equi pped with a ref lux cindenser. After the addition
was conpl &P¢eFRECr erel idnwak X i shataSwat h 0\WRe, .0 CO t mbi ent

t enper at u%e,.lﬁi- gl uor o- 6- net hyl pyridine (50 J, 450 m?rlloqe) %@h’&%@a

porti onwi $élGFaRest iweriengeodden dih ¢ LRCE f OR 2 Xt t hen, heated to ref

| ux tenperature and stirred for 48 h. The % \l/J\E/a(g pﬁgﬁ caoo}"e‘g‘”t anbi ent

tenper at ul€-aRdg3el wiritchiass ep@ed ddl VEEURHEO o Rl 18 & vell ow oi | . The
residue was taken up in water (500 nlL) and threé extract %0 Th et her
(200 nm.) %ere 15 perfornmed. The conbined organic |ayers were dried over
MySO4r filtered and sol vent was renoved in vacuo from the filtrate to give

a yel | 8w Ciqui@tMeﬁ-hW%%eWr@ ol (dd, 1H J =8, 7). 6.71
(d, 1H, j =7), 6.53 (d, 1H, J = 8), "3.91 (ds, 3H), 2.45 (s, 3H). 20 S
2- Met hoxy- 6- neA hylipyuiréi nef 2-methoxy-6-methylpyridine (17.0 g,
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 MgSO;, filtered and solvent was removed in wvacuo
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-Met11-‘1'c_3x'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-



A M xt ur‘@og% éi@ydroxy- 6- net hyl pyridine (6.85 g, 62.8 rpedyguss2doser
carbonate . % .9 g, 81.6 mol), iodonethane (39.1 m., %&ng&hﬁind

chl oroform (200 nL) was stirred at anbient tenperature for 4 in the
dark. 25 The reaction mxture was filtered through celite... The -36 WO

02/ 072202 29 August 2005 PCT/US02/06837 collected. solid was washed with
ether. The conbined filtrates were concentrated in vacuo to give a liquid

(6.25 g), skrehngastd dentixpl o ouh B8 Prz0 rom Part . 5 C
6- Met hoxy- 3- br ono- 2- met hyl pyri dine. A m g’?ﬁ%’éjj T Zgﬁﬁ‘PﬁBQﬁ‘?& metdyl pyri dine

(17.0 g, se3gtimpl pfandbatrsal utiven @f @ sodju dy ogen sphate (0.15M
in water, 250 nL) was sti r?gd z;t room@!{'gorr%&e'rargiﬁ/‘ei '%r'onﬁ:é Wll) m., 138

nol ) wasindbedane amepwasROVERG NV addi tign funnel. The
reaction mixture. was then sti rrgéégt rggrﬁatﬁd]nﬁ%'t ur 8@ {5325k IPn The cl ear

col or| essméstuteonagast ditagefopi th , er (5Q0.,4l) and extracted with
di chl oronet hane (200 nl) three ti mes\.AQ he cgﬁbi ed %r%%]rﬁtcquhﬁ's wer e

dried 35 owbridbStdpyli boes: a vent remopyed i n vacua fromthe
. ad Altops) ¢hr omat %Pighylrbng&’l i T

filtrate to give a yellow liquid. Flas gel
( Et OAc: hekbd@: mil) 2(hsan@ded M i t-fromthe _desired conbined
pfle S GVE 30 §Th, "0 S i mdenc

fractions afforded a clear colorless I1qui 574 g) SLH 13,
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

O : l
C). The residue was triturated with ether. 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—
me’thoxypyri dine.
s
A mixture of 4-iodo~5-methylisoxazole (18.2 g. 87
. mmol), 6-methoxy-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



20 300 .60(d, 1H, J =8), 6.46 (d, 1H J 8), 298Qig(st20053H) ,

2.54 (s ﬁ&mﬁ2 . 6- Met hoxy-2_net hyl pyri di ne- 3-boronic stogo&%rllfl}zi (()Zzgf
6- met ho;<y-3-brom)- 2-met hyl pyridine 25 (59.8 g, 296 nmol ) | n025%6$37 |
m.) was cooled with. -37 WO 02/ 072202 29 QUQUStA?OOgluFFgaUgf e butyl

brri - C under a nitrogen atnosphere. S n-
islt!tHL%g(tZOS KAB 138.4 m., 326 mmol) in hexane was added dropw se over 30

: . g O . - . t - -78 C. A solution of 5
mn. The mlht i)s(ﬁnartn‘e]ﬂn(glgg 7%n1§ %?g&rl%m%&fl)%rq ﬁ°€r$ Yaeuum G fhems added
tri-isopropy: e The i i rmed to anbient

dropwi se dwerc@Qceion’ Theg eaction mixture was wa | o th
temgerat ure with stirring over 16"h. kge?‘l c RPERETE g, bbalnmol ), then

: - i irring. After
wat er (1Bﬂsrt‘d)lpheﬁ?lﬁﬂg§§'h§érgoLﬁ%r{cﬁégﬁ%fg%ﬁ}ﬁquéﬁ%@ﬁfﬁgg{gbﬁz&fa ated in

2h, the layers were separat _ ‘ mL) - and sol vent was
vacuo. The2resi dge 20@&s hakepn Ll%b [‘ﬁ%{dgﬁiggiﬁgl 7?%5@1:)1@)-1_. Th&Theesi due was
removed on a rotary evaporator {(Dba t was_collected by filtration and dried
triturat edeatthogt H\thu?@egé%_ %ﬁ&[ﬁﬁ)lﬁegﬁﬁew) e geaglond, 1H J =
in vacuo (48.4 g) nmp > 20 1 ’ 3H); GC-Ms: 168 (M + H).
8), 6.56 filxtdte Was Bhen3s83rt8a %E) ﬁ(f%llrfeq(rﬁg( g)’rpgpﬂei't was
20 E. 2- Met hyl - 3- (5- et hyl I soxazol - 4- - oxypy :

cooled to ambient temperature. Three extractions with

EtOAc, drying the combined organic layers over MgsSo,,

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 (CDC1), 300 MHz): § 8.16

(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




A m xt ur‘gogfmﬁ-' odo- - 5-nmet hyl i soxazol e (18.2 g, 87 mmuol )29 August 2005
6- met hoxy- et | pyridi ne-3-boronic acid (14.6 g, 87 g@ﬂ? gg&ﬂium

bi carbonate (22.0 g, 262 mml), 25 water (150 nL) and Sf ) was
degassed three tinmes -38- .. WD 02/072202 29 August 2005 PCTI US02/ 06837

with stirring-by the application of a vacuum and then introduction' of a
nitrogen atnosphere. (1, 1-

Bi s(di pherfid phcss@mmyfw‘(rzawtwldiﬁcmggﬁgﬁ@#grgjgg% éih) (2.14 g, 2.6 mol)
u

was added in one portion. The 5 reaction egassed as before.
The react imathydipyrazeleqs then stirred at 80 Cfor 4 h, then it was cool ed
to anbi ent tenperature. Three extractions with EtOAc, drying the conbined

organi c | ayer s foverxtipster fiddyaldgn I’_]?\ val of solvent-in vacuo
afforded an 10 oil. Flash chr om%{ ogrgpﬁ?/ E{tgﬁ: ﬁe?&%gp?‘!?@flgﬁa‘ renoval '

of sol ventylipreopene2fteam,t ke desi I fragty o ave the product (7.15 g) :
'H NVR(Ct 13, 300 MHz) : 8 8.16 (Ss%quﬁgc% ﬁF(de\EﬁFE‘zﬁné“%)f?r%%s (d, I'H

J = 8),5 3.65mL(s123H8, mA ) i . APCL 4= MB: _ 20 + H. 15 F.
1- q/a)no- i -(2- m(sfhyl H)é ne?%?xsggr ?g%%}?/#)%%%%%-%I%ngwgodf%}n‘éaaﬁFt . A

m xt ure oftiodedm aet hexbge 9 31, 70 ..ol ), ,
2-met hyl - 3-(S. - et hyl i soxazo#%%qﬂg-elzg%et éoxgpyrﬂl? neF§FCu® Yy, 35 mol )

and net hamdktgbe nas wasnsehtiadea! fPOPLLGEPEratyre for 16 h. Solvent 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-



removed g Vacy3 to give a yellowoil. Trituration with29etugest 2005l tration
and drying 1n"vacuo afforded the crude product as a V\hpé'ﬁU%}MT(g 3 09).
25 39 WD 02/072202 29 August 2005 PCT/US02106837 G

5- Ami no- 4-. (2- met hyl - 6- met hoxypyri d-3-yl)-3- nethyl pyrazo.e. A m xture of
1- cyano- I-(2 met hyl - 6- net hoxypyri d-3- yl)propan--2-one, sodiumsalt (9.3
g), hydra2|ne hydrate 5 (6 nmL, 123.3 mmol) and gl acial acetic acid (150

rnL) was (3t % re@ a&)roon'rhenbeﬁ@iﬁéa fghit T, on ure was
concentrated in vacuo,  The residue was (? 590l vle efseiﬁr% dﬁﬁaét

resul ti ngo¥er uMEEAdvwand Extleast@d WsbhvEROAG & LN NaOH 50' ution
was 10 added to the aqueous | ayer untlr ats"‘QefPﬁe HeBY fiRg-e

sem - sol udisni Wbast b r aglied yahr th et acefate. The conbi ned
organic layers were dried over &%b f| Iatecir]]éc?r PRRNYeRASWr enpved in

to 1iivad ISy 8 (CDCI3, 300 M+): 15 7.37 (d,
oh, 3 OS)Jmé 52 ﬁf 2H, %—th%)%t ﬁggh%'li}y lcit%n(s 3H)) 2.08 (s, gH)

; APCl 3- V5. 21914Ma1t 4D 6
5- Acet ami di no- 4- ( 2- net hy?tm'2 Qcho%pyrl u? el Ine¥as/ | p9dedol e, acetic

acid sal tto Et hyl asetaddglat ,iRdrchl |de (_6 469, ,52,2 ol was added
quickly to a rapidly stirred mxtr(uére %ff % 4- %Z-methy -6-

methoxypyrid-3-yl)- -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 wvacuo
(5.4 g): 'H-NMR (CD;OH, 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-dimethy1-8-(2-methyl—6-methoxypyrid-3-y1)I1,5-
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;

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




pot assi %%J‘f'?fb’iat e (6.95g, 50.0 nol), dichloromethane 20@@gudt.200and wat er
(150 m.) e layers were separated 25 and the aqueous peyg5eag-eXxtracted
wi t h di chl oronet hane 40 WD 02/ 072202 29 August 2005 PCTI US02/06837 (2 X 60
m.). The conbined organic |ayers were dried over MgSO4 and filtered.

Sol vent was renoved by sinple distillation and the pot residue, a clear
pale yellow Liquid, was used wi thout further purification. 5 d aci al

acetic acdtd® (P tﬁl@ 49. &afituly) vespegdedret ana sgtg_;_.ggdm 1% g of
5- am no- 39(2S - 6-- met hoxypyri d- 3-yl) - 3-net hyl pyrazol e ﬁi‘% 8 17. 4
'ac

mol ), dake Wwaee basted@ndesli o OFRidang ¢(,}Q0 amg) The
resulting reaction mxture was stirred at room 10 terrperature ft 16 h; at

the end oToMWffth Wasgemovedasn c@re@nt r ahed rbg; 4asy asTBE %gil,d e. was
triturated with ether, the product was filtered an e copi ous

amounts offt HAET. anide aviN eICS.OIdeu\&aandEwlagda!i&e&aggﬁrvig ﬁng%l 811[14 NVR

( 035 9%0(()(3 S)Psle ;qgg (g lZaS'H)rJ VZSZA::(S S s HQ 38( ?r S:3>H)
2 ougs S

H) , » 560 (M + éaaé’t'éli Wit éé@n@ hré‘e

7- di met hyALmesg 2 thet ny:tniasnsat besypyei Uadeys)ideS
al-pyrazolo-[1,3,5]-triazin-4(3H)-one. ¥ 20 Softh ucrlﬁlp')% %‘{%rd%g%@b 169 mmol)

wer e add@@dpcﬁnﬂmmucse t 80 8480 O0lak2 QR plvedM &) ‘yégl%ogs St;fJer'E{]g

solid. Trituration with ether, filtration and drying in
vacuo afforded a white solid (3.9 g): 'H-NMR (CD;0H, 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-(131-2-butzl§,migglz,7-gimethxl -8~

15 (2-methyv]-6-methoxvovrid- 3-y1)[1,5-a]~ vrazolg-1.3,5

triazine
A, 4-Chloro-2,7 -dimethyl-8-(2 ~-methyl-6-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-



After a di um react ed, 5-acetam di no-4-(2-met hyl 29 August 2005
%f“%

6- met hoxypyr| -yl)-3-nethyl pyrazol e, acetic acid sal tpfhyéh2865336. 9 Mol )
and di ethyl carbonate ( 16.4 nL, 25 135.3 nmol) were added. The resulting
reaction m xture WO 02/072202 29 August 2005 PCT/ US02/ 06837 was heat ed
to.-reflux tenperature and stirred for 18 hours. The -m x was cooled to
roomtenperature and solvent was renpved in vacuo. The residue was

di ssol ved’®X#§nat efobenn Wik HEdmsvedt i ON Hagoa woy.until pH 5 6.
The aqueous | ayer was ‘extracted with Et OAg th?eqqgﬁ'l ?n&g% f%{r]ié T85fbi ned

organi c I'é%/eﬂ‘lsvﬁ/\@*reocirlu ed over MpSM and filtered. Solvent was renoved in
vacuo to give a solid. Trituration with ether, filtration and drying in

f fBr dedh o (BHi-2eba 0,10 Mi): 7.49 (d,
;ﬁfug i 8)Jr 5. 69 (dI oH Q?ﬂ%m%%o?ZQ? diﬁhgﬁ@%&étqg}% 3? , é 28 (s, (

3H), 2. 24ne(t:§10>®|§)yr,1dAB’CI‘y1~)Iy5 5 886{ M Eg(ﬁtl_yPLE 2 Pre aion o 4-
-2-but 1 7- imeth - .no 12 kyl 15 ?§ zgl&ﬂ]r‘r’e% i3zt 70l -1 3 iazin

A 4-Chl or o- 2 A7- dixethyl - ( 2-EBi1Ryh=5 TeRGERY LY 25 mathyl iyl -6 20

yl) (1, 5-a)--pyrazolotriazine. A mxture o]

et hoxypynSchadyplrid-5-ol) Y1 628) Opdrdzarddd A {hd 0ne  (Bgmple 1 3.9 9,
13.7 mmol ), di-isopropyl-ethylamn '
butylam1ne (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 O¢ ; lH-NMR (cDCl3

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

15 6.25 (br 4, 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

. (S) . 1413 (S) . 1364 (S) , 1346 (m) , 1304 (S) ., 1275 (S} ,

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



-M5 i, %,ﬁmgﬁgp phosphor us oxychloride (5.1 m, 54.20 kudus)2G0%d t ol uene

(75 rrL) was stirred at reflux tenperature for 4 h. The pelgdohh&S vvere
renoved in 25 vacuo. The residue was | oaded on a pad of silica ger
celite and eluted with a 1:1 m xture of EtOQAc and WD 02/072202 29 August

2005 PCTI US02/ 06837 hexane. Sol vent was renpved in vacuo fromthe filtrate
to give an ofl. B. 4-((R)-2-butylamno)2, 7-dinethyl-8-(2-nmethyl -

met hoxypyr £ 8- yLP35_ atmipyr agst pe il Brabs £ T i i xture of
4-chl or o- 2, 7- di met hyl - 8- (2- net hyl - 6_ é‘éi&ﬁ 3" B Red:

met hoxypyrBdl320'$9,[l doyrjevq(zelol r| azme %R) 2- butylamine (2.0 nL, 20.5
mml ), di-isopropyl --e hylam™n 28359 54H) .rmolgabindCdiyd TiHEY( 25 rrL)

was sti rrecilgﬂz i ent & r for 18 hours. Solvent was removed in 10
vacuo. | urm c rorrat ogr a%rr%/)fo?}'t He Yesitu@ 4 6% sFoungi:ng, 63.67,

Et OAc: hexame U{? ng Et OAc: hexane::1:4) afforded the product.
Renoval of soI vent a gave a white solid (2.3 g) : np = 118.3 oC ;
1H NWR § CDC13, 300 M—Iz) 8 7.41 (d, IH J =8), 6.63 {d, 1H, | = 8), 15
6.25 (br d, 1H J = 435430!{!&1251,395@ 3H), 2.49 (s, 3H),

2.35 (s, 3H) 1.76-1.66 (m 2H) , 1.34 (d, 3HJ=7) 1.02
(t, 3H | = %33“13@%@ féﬁﬁﬂsBm@@ngzmy Borl 66h8, E+8Buleidd5. 7

153. 7, 1%% i@g 6, 118.5, 107.4, 106.6, 53.3, 48.2, 20 29.7,
26.1, 22 d: fga} f61§-’~t¥R (neat, KBr, cm 1) : 33:80 (nm), 3371 (m,

2968 2928 2
(m, Rganto %1$3zng 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 which 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



U S rona (S.‘..).1 1489 (5). 1460 (s). 1425 209oudiet@s(s) 1364
1621 (12{%0%25"?@24% )

1134 (m,
304 (s), 1275 (s), 1247 (s), 1198 (M, pdt20ddidsr (m
(1?12 (m, 1034 WO 0(2/2)72202 29 August 2005 PCTI US02/ 06837 (s), 1003 (m;
ESI(+)-H§NB: Cal cd for C SH24N60 341.2089; -Found: 341:2093 gptc 22-67
Anal Calcd for Cl18H24N6CG C, 63.51, H, 7.12,_N,_24. 69; Found: h, . ,
H 7.00, N, 24.49. Uti lity Rat CRF Receptor E! ngj! ng Afsfsfay.Ior}t (raat

’ tioﬁSOS’PtBFL@IG@QVdahnéhihai ty. Regembor bindigpg affini:

(I:E\(;?lt iugal receptors was assayed according to the publi shelﬂur%st H@ds (E.B. De

10 Souza, PBOSRBOFESaiténeckifas88 61817 )or A RS \;g.{%s%%gti _nlhi :Og i on of

I ndi | I menbranes at us ~di’ of test

(1251 -Tyr)-0-CRF binding to cell at o L AN [B
: guanasyeed By -thephbephht¥e cypye fiy ti program LI, _ _
-(Iil/lrjlrjlgonmﬁ:ld D. RZdbar d?’ Anal . 15 Bi ochem 107:220 (1980)°" S35t ovi des Ki

thAedi t(i | [ ical activity.
URhibiti on of  chE. S RoPALERcass ERiDe 000 8o ABERT) Candnd 6 moon of |
InEi bj[jtiog gfmésg-eﬁ;jeg?gjz&;ﬂ@;n a;ct_\/i ty can be perforned as descri bed
CRF- st Bnmuba i 2 q .

by G Battaglgi a et al. '_Synapseetf:'%'b (].:L OBMEely, 49s80s age carried
out at 37PrétéDi) 10 AbAckDorO0.pL 931993&3& 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 perfo.rmed 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) .




cont ai ni Tris-HC1L (pH 7.4 at 370 C), 10 nmm MyC22 AuQust 2006 EGTA,
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|sobutylnethylxanth|ne (I BMX) 250 units/m  phosphocreatine ki nase,
creatine phosphate, 100 mM guanosi ne 5'-triphosphate, 100 ri m oCRF,

ant agoni st peptides (concentration range 10-5 to 10"6m and 0.8 ng 5
wet wei ght tissue (approximately 40-60 ng protein). Reactions are

nd | Lerm nated by The aad ] o or 100 neebf g BRRYEA kTt dadet’ s T and

ori gi nal

and termnated by the addltlon of 100

2% sodi umPos@eyl mamhale.

sequential elution over Dowex and a un1na co ums.

Assay ThetrnanentaoflWmhﬁlahcascgggggngtgé ahghpr sent |nvenH%gn candbe
cepte

assessed using any one of the biol oglcal assays RerRdle Lave

wi t hi n5t hefaecbrtitbtuspint regebithes t lude the Acoustic Startle
20 Assay, the Stair dinbing Test, § §CEﬁ§ %ﬂrg oty s 40 '

These andfoehedepmeles sonis ef fledtGh ng.of. ,conpounds of the present
i nvention have been outlined Inve‘dﬂ%?&%%&é e 2BR4°R. IPXEGRX - Brai n

10

20

25

erri
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
the body of a mammal. The compounds can be admlnlstered
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
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 factqrs such as pharmacodynamic character
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,

a compound of this invention can be orally administered

46~

In order. to 10 nonitor the recovery of CAMP, 1

P1 of [3H cAMP (approxinately 40,000 dpm is added to each tube prior

separation. Thd sEpwaAirndnedf +4H32P) 2P] ATP i s perfaormed by
ae LAl Lg i 5% EPvdﬂE ol ogi cal

afi9on Assay.
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A conpoulY® %38i226% tested in any species of rodent or snmall mamal. A
conmpound of this invention has utility in the treat nmentt IV Ances

associated with abnormal levels 5 of corticotropin releasing factor in
patients suffering fromdepression, affective disorders, and/or anxiety. A
conpound of this invention can be adm nistered to treat these

abnor mal i t4a89 yo)a d1EQN at produce contact, of the active agent with the
agent's site of act?oﬁg%ggﬁoglfh oy "3 IhgHAdienthe £ odndso can be

adm ni st erogd /1Y, ventional_neans available for use in conjunction
with phar naceS%/ca -s°€ei %C?r "é%lgfqhtd'i H ariler spedese afjehiObred n

conbi nati an qf/&Resapeytic_.agents. |t can_be adm nistered alone, but wll
general ly 15 %e gg%ﬁn?lsipégga %loﬁﬁsao‘&ﬁaF?raé‘éH%‘i tihegaardlay, seteinted on the
basi s of thecahpsgn of adm nistration and standard pharmaceuti cal
practice. The éggggegrgg%gﬁlestgPE’B"‘#]\ﬁ"I‘OQ/aerBbpeﬁwi ngfbecthiee use and known
factorss syghaas;RRarpacadynam.c_character 20 of the particular agent, and
its node anda?gﬁ? (%\Hgagg%l?ﬁcg BB EIRCQIRg tqal mifrcts age, wei ght, and

heal th; naturg,ap cEXxtent of synptons; kind of concurrent treatment;
frequency of treatnent: and desir€@MBPEdEdonspor ygeitablde trieat nent of

said dise Liigns, 25 conmpound of this invention can be orally
o i st e?gﬁ§n9§t99996}1 €0Rtafd #rom About 1 mg to 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-



-46 VK)O&/Q; 202 29 August 2005 PCTI US02/ 06837 daily at 29 Alapeg2003f t he
active i NQred/&#8? of 0.002 to 200 ng/ kg of body weight. Ordinarily, a dose
of 0.01 to 10 ng/kg in divided doses one to four tines 2 dBPYEPT| n

sustai ned rel ease fornulation will be effective in 5 obtaining the desired

phar macol ogi cal effect. Dosage forns (conpositions) suitable for

adm ni stration contain fromabout 1 ng to about 100 ng of active
c ositions, the active

i ngredi entcperedinot. £hAnlhg har maceuti cal 0
ingredient will ordinarily %geﬁo DT e“é%‘ﬂi ?ﬂYaHnaigaﬁ@nt)f-taboat ®r5 to 95%
gsition. The active

by wei ght wssikd ton phgcbatal | ght _of the,co ,
i ngredi ent can be ad#inis?greéﬂgan?ﬁt}%e s&ngB@b@age fbrom, sheh as
guid fornms such as elixirs, syrups,

capsul es, dtatdsgitferand 5P ersy . or in |i
15 and/ or suspensions.oTﬂ%gcéﬁ%%ﬁnﬁSTS?L?H?sdFﬁ%@ﬁ?@nmtban ofil shebe

adm ni st ertabliear dff @1l % ol rile lLiquid dose formulations. Gelatin
capsul es can be used togégﬁggﬁh%FﬁglgéﬁigéaCanredient'and a suitable

carrier5such asibutianolyos20 lednjted to |actqse, starch, nagnesium stearate,
steric acid, or cellulose derngfivggF SPAtar agminéatsataenbecansed , ~t o

capsul es an be manufactured as

-make conpoatacd tahbe t bl ets and
sust ai ned rel ease pF§%§8t§9t§1%§86ﬁag REPNESHEPnLBOSea%e cpsriait nedi cat i on

25 over aapeepedneb . tine. Conpressed tablets can be sugar

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.




47 WO 02/072202 29 August 2005 PCT/ US02/ 06837 coated OQQAugmtﬁEEed to
mask an)}V Wﬂ?é ant taste, or wused to protect the acti @nh&ﬁ%ﬁﬁ%ents from
the atnosphere, or to allow Selective disintegration o the tablet in the
gastrointestinal tract. Liquid dose forns for oral adm nistration can
contain coloring or flavoring agents to increase patient acceptance. In
general, water, pharnmaceutically acceptable oils, saline, agueous dextrose

(gl ucose), andUseE&ued Ji)ﬁﬂgym'égy L4tigns euuhég cok; such as_propyl ene

gl ycol or polyethylene glycol, are SGit abl e Car par era

sol uti ons addhitr@As ropa t siyration referabl contain a
a J.Bﬁ OP Eﬁa Séﬁ#ouxfi‘gé’n Cgf E}‘g I][Ih\fé)rbtjﬁna&qqyﬂ%g agents

wat er soluble salt - of the active Tngredient,

15 and i f id@oessaE¥q Qgtggil?HQstances Ant|OX|d|2|ng agents, such as
sodi um bi sul fate, sodiumsultfite, or ascorbic acid, either alone or in

conbi nati gapsal@s suitable stabilizing agents. Also used are citric acid
and its salts, and EOTA. in addition par ent er al 20 sol utions can contain

2na- chi or obut anol - Sur TAEE Rhar MRSt | EAPERLTT | BFe RPerBEel bbd (n

and chi or obut anol . SU|tabIe p arnaceutlca

"Rem ngt-o8isl Phgr iaGeidareR! cwsl I stand rd reference in
the field. WO 02/072202 P16 nata Plaeid 2F0ERLS GECH

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
displacement 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.



adm ot P oA o Conpounds of This | nvention %:2?1' b:iﬁzd’g;‘%:;?sgfbg
follows: Capsules 5 A large number of units capsules N f
filling- standard two-piece hard gelatin capsules each wth 102dng o]
powdered active ingredient, 150 ng |actose, 50 ny fﬁLLUL?S:&t?ve ngy
e L e
pumed RG] ooy Gl 2tk Cofiihasisant 4 bLap 199 o1 1o
rurter of T lond mspased, baysramerinlamEgeges 20 IS e
o5 m S0 opa i sosesete 158 mad ) s afall Lggycol 1 000
to Pt e Eghagggaﬁﬁﬁﬁdg? ﬁéfﬁmﬁﬁﬂg Poeerg\g)igzl SEZ%P%r 29aAugust
2005 PCT/ US02/ 06837 The conpounds of this invention nmay al's

embodiments, other embodiments will be apparent to those

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 delineategd by Ehe appended

claims.




reagents or' standards in the biochem cal study of neur @beégigasti2008ncti on,
dysfunction, and disease. Although the present invention has been
described 5 and exenplified in terns of certain preferred enbodinents,

ot her enbodi nents will be apparent to those skilled in the art. The
invention is, therefore, not limted to the. particul ar enbodi nents

descri bed and exenplified, but is capable of nodification or variation 10

Wi t hout

departing fromthe spirit of the invention, the full scope of

which is delineated by the appended clainms. 29 August 2005 Wat is
clainmed i s | -wWhatcompolmdnest iformula (1): OV 5 (1) stereoisonmeric forms

t her eof ,

m xtures of stereoisoneric forns thereof, pharmaceutically

accept abl e prodrugs thereof, or pharmaceutically acceptable salt forns. 10
2. Acorrpoundj[of Gl a b JundRer seERid dahky acceptable prodrugs thereof, or

phar maceut i ca

4- ((R)

yl)[1,5-

1y acce able salt forms thereof, wherein said conpound is

-2- butylanlno) 2, 7-di hy] --8-- (2-net hyl - 6- net hoxypyr .d - 3-
a) - pyrazolo-1,3,5-triazin 15 20 _

5 {1}
gtereoisomeric forms thereof, mixtures of stereolsomerlic

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



3. A compound of claim11, pharmaceutically acceptable [H#98gugs2@d%er eof, or
phar maceutically acceptable salt forns thereof, wherein said conpound is
substantiallY free of .its (S) stereoisoner. 51 29 August 2005 4. A
conmpound of claim 1, wherein said conpound is 4-

(2-butyl am no) 2, 7- di net hyl - 8- ( 2- net hyl - 6- met hoxypyri d- - 3-

yl) (1, 5-a]-pyrazolo-1,3,5-triazine. 5 5. A conpound of claim1, wherein
said conmpound is 4- ((R)-2-butylam no)2, 7-di nmet hyl - 8- ( 2- net hyl - 6-

met hoxypyrid-3-yl) f.1 gﬁg‘% PV BZOh0- findreidr bhiazéagpotd AspHar maceut i cal
conposition c&rrpri%i ﬁ‘pa 0 pharmaceutically acceptable carrier . and a

t her apeut i cal | y_ghf SGiiNE) BITDEReehy b URPOEH 106 ~BF RAFHYEY T 197 A

phar maceuti cal conposition conprising a 15 pharmaceutically acceptable
carrier and ayiherppelt-pyartaicefifdebii@3&Btint of a conpound of claim 5.
8. Use of a compound as clainmed in claiml for 20 preparing a

phar maceutical conposition for antagonizing a CRF receptor in a mammal. 9.
Use of a coppound as i.ned_in i M 1hekeiprefdr icngpawpharsrekeut i cal
conpositi ong?(?r‘ trga‘fﬁ(’%&r%hg%gkdfg%%ef mani f esti ng _hypersecretion of CRF in
a warm bl oodeﬂangnmﬁylaﬁinaﬂzM@imEtW—(2—methYl-6*

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

6 a pharmaceutical composition  comprising &

10 pharmaceutically acceptable carrier = and a

therapeutically effective amount of a compound of claim

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

therapeutically effective amount of a compound of claim

5.

8. Use of a compound as claimed in claim 1 for
%0 preparing a pharmaceutical composition 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
95 disorder manifesting hypersecretion of CRF in a warm-

blooded animal.
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10. Use of a conmpound as clained in claiml for prepari2pAsgysh2008aceut i cal
conposition for treating a disorder, the treatnent of which can be
effected or facilitated by antagonizing ClLF. 5 11. Use of a conpound as
claimed in claim5 for preparing a pharmaceutical conposition for
antagonizing a CRF receptor in a mammal. 10 12. Use of a conpound as
claimed in claiml for preparing a pharmaceutical conposition for treating
anxi ety or depression in manmmals. 13. Use of a conpound as clained in claim

5 for 15 prepari a pharacelti.ca gRMAikka@n for clegat ilngfoanxi ety or
depression inP n%ﬁs.gﬁ]Agi rré% od-for screening for ligands for CRF

receptors, L e SBHR0G CoRpitiRaridfl ayomzalying 56 &ré8hp™ i fi ve binding
assay in vitr Wi th a CRF receptor, a conmpqund ac ordi&gc{:gdckgi m 1 which
i s |abel | ed wigidomiedet echabhedtmsait, ¥ dBr-tafitf d8fe T gand: and b)

determning the ability of said candj ligand to 25 displace said
| abel | ed conp&aftlstedeSoPR i gofgﬁgxllgﬁ?f%ﬁ\ met hod for detecting CRF

receptors in tissue conprising: a) contacting a conpound of claim1, which
is labelled with a detectable label, with a tissue in vitro, fo?f under

condi tions thaj_pefdd t ofi nai neupbutfie sgonpbaiepd i claim

preparing 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 abilicy of gaid candidate ligand to

25 displace said labelled compound.



to the tissue; and b) detecting the | abelled conmpound b@®klgust 2008 ti ssue.
16. A nethod of inhibiting the binding of CRF to a CRF-1 10 receptor,
conprising contacting a conmpound of claiml1l with a solution conprising
cells expressing the CRF1 receptor in vitro, wherein the conpound is
present in the solution at a concentration sufficient to inhibit the
bi nding of CRF to the CRF-1 receptor. 15 17. An article of manufacture
conprising: a) a. packaging material; b) a conpound of claiml1; and c) a
| abel or pack{&ge INSELLy GPNESE Nede ik dli) &RF d re2@ppackagnnd-imever i al
idicating that” Said conmpound is effective for treating anxiety or
depressi on. S4cmprising:

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
receptor 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 mammfacture 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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