PCT/ EP97/ 00459 WD 97/29109 -1- PYRAZOLOPYRI M DI NES AS CRF RECEPTOR

+ ANTAGONI STS Background of the invention 5 This invention relates to
pyrazol opyri m di nes which possess CRF receptor antagonistic properties, to
pharmaceuti cal conpositions containing these conpounds as %

i ngr edi ent , WO29M® use thereof in the treatnent of endocri psychiatric
and neurologlc conditions or illnesses, including stress-related disorders
in general. 10 The first corticotropin-ré& easing factor (CRF) was

i sol ated fromovine hypothalm and identified as a 41-amno acid peptide
(Vale et al., Science ZPNRAZGIOAYRINENINES FS1GRF REOERTORAMTIAGONISIBquences of
human and rat CRF were isol ated | dentical, but
different fromovine CRF in 7 of the 41 am no acid residues (R|V| er et al.,
Proc. Natl. AcBdckgimind offi iiend&b1, 1983; Shibahara et al., EMBO J. 2:'775,
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initiate its bi ol ogi cal 20 effects by binding to a plasma_ nenbrane
recept or whe chThefirsbeerticotmpinireiessing fagtos (¢RI wasdsalatedsitern guine hypotkalmi and
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and spl een (\Vielslentigal, bt differennfrom omine[GREMN 7-0f Uil amming adid tppides (Rivier et al,,
122:609-617, 1pgsk Naﬁhec%zrmmmsu $9830Shibaifird &2 af, KMBOW 247539830t ei n

et 18 R BRT Yol b ot st i,
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Doy e 0 B ah R (O AGREE bR O Sy Bk
affective dis opuescgncm@ﬂ%mm 1981). Briefly, CREF is believed to initiate its biological
20 effects by binding to a plasma membrane receptor which has been found to be
distributed throughout the brain (DeSouza et al., Science 221:1449-1451, 1984),
pituitary (DeSouza et al., Methods Enzymol. 124:560, 1986; Wynn et al., Biochem.
Biophys. Res. Comm. 110:602-608, 1983), adrenals (Udelsman et al., Nature
319:147-150, 1986) and spieen (Webster, E.L., and E.B. DeSouza, Endocrinology
25  122:609-617, 1988). The CREF receptor is coupled to a GTP-binding protein (Perrin et
al., Endocrinology 118: 1171- 1179, 1986) which mediates CRF-stimulated increase in
intracellular production of cAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinology
113:657-662, 1983).

30 In addition to its role in stimulating the production of ACTH and POMC, CRF is also
believed to coordinate many of the endocrine autonomic, and behavioral responses to
stress, and may be involved in the pathophysiology of affective disorders. Moreover, -
CREF is believed to be a key intermediary in communication between the immune,
central nervous, endocrine and cardiovascular systems (Crofford et al., J, Clin. Invest.

35  90:2555-2564, 1992; Sapolsky et al., Science 238:522-524, 1987; Tilders et al., Regul.
Peptides 5:77-84, 1982). Overall, CRF appears to be one of the pivotal central nervous
system neurotransmitters and plays a crucial role in integrating the body's overall
response to stress.



CRF is believed to be a key internmediary in communi cati on between the

i mmune, central nervous, endocrine and cardi ovascul ar systens (Crofford et
al., J. din. Invest. 35 90: 2555- 2564, 1992; Sapol sky et al., Science
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PCT/ EP97/ 00459 -2- Admi ni stration of CRF directly to the brain elicits

behavi or al , pmeﬁmaisem&ﬁafc re%nflfzﬁhe Bﬁ:ﬁgﬁﬁgﬂaﬁ&owfp@g?%% @QOSG

observed for an,ani nal s% se ress envi rom npl e,

i nt r acer ebr ovERTSFIRE Fespon ’QE‘EtPCGH%‘PSERP”F‘@gJ?ft%' animal exprsedioad steessfalvat | on
(Sutton et al epvitdmment BaExadfle, meﬁax)ebrq@emﬁcamajecmwﬂ@tp Roufint he 5

el ect roenceph%m;&ma@m@ﬁsﬁkn@ﬁl, %agﬁgﬁztlgg,ﬁ;@ge f g]983 . stbrrul ation

of the syngath adr eno a(#‘
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rown et a ﬁfe&’ﬁ ergati on [ Ol es i na
activity (WI nlcgéré@% '?&S%] mggtp %ﬁssal%gﬁ ShefE?gg] N%’Wg?éé’zzz

suppr essi on ofB ISHASEHAXYBEN GOBFALIOD m@“@tet al, L!feﬁeunmﬂaﬂﬁ&demny 22 337
1983), nodi f i aldranion offgastointestinakdeaviey(Wilifinis v at., bﬁnwbhjszﬁt lGs zN?é 58
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hyper secr et ed“!°!4‘ featon,ofsexual hehaxior @@Ffﬁhﬁm&nxt i, Warre 30%232i1988)derds, and
anor exi a ner vnmune(ma&mmmse&ﬁmreta A, 3. igggbdssﬁbw'w@é 215-223,

1990) . Accordf an,ta oni sts may
represent nove antl éﬁlgﬁéﬁgﬁgﬂﬁaﬁ g’?\f’%ﬂ’j&‘w {fge'f e useful
i.n the treat né?ﬂ"esé!"“t%'%m‘ m%{'évraﬂé apfirexiz oervesan@eSpuza Amg Reports in

hypersecrB# i oMedfCWZSmS-zzﬂ:Em)ecept or antagoni sts have been reported in
for exanple, U S. Patent No. 5,063,245 disclosing subst i tuted

4- thi 0- 5- 0X0- AePyhiAgR)! biftfcat8ith Vifgbof fitht ERE Biof N tagonis al%'lgynrepresent novel
antidepressant and/or anxiolytic drugs that may be useful in the treatment of the
neuropsychiatric disorders manifesting hypersecretion of CRF., - i

20  CRF receptor antagonists have been reported in for example, U.S. Patent No. 5,063,245

- disclosing substituted 4-thio-5-oxo-3-pyrazoline derivatives and Australian Patent No.
AU-A-41399/93, disclosing substituted 2-aminothiazole derivatives. WO-92718504
and JP-32/04877 disclose pyrazolof 1,5-a)pyrimidines as antiinflammatory agents. Also,
WO-94/13676, W0-94/13677 and WO-95/33750 disclose pyrrolopyrimidines,

25  pyrazolo[3,4-d]pyrimidines and substituted purines as CRF receptor antagonists.
Arylpyrazolo{1,5-a]pyrimidines have been described as xanthine oxidase inhibitors
(Robins et al., J. Heterocyclic Chem. 22:601-634, 1985). JP-42/011,753 discloses
7-methylamino-pyrazolo[ 1,5-a]pyrimidine derivatives useful as sedative and
antiphlogistic agents. And JP-61/057,587 discloses pyrazolo[1,5-a]pyrimidine

30 derivatives useful as antiulcer agents.

Due to the physiological significance of CRF, the development of further biologically
active small molecules having significant CRF receptor binding activity and which are
capable of antagonizing the CRF receptor remains a desirable goal. Such CRF receptor

35  antagonists would be useful in the treatment of endocrine, psychiatric and neurologic
conditions or illnesses, including stress-related disorders in general.
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di scl ose pyrrol opyrim di nes, 25 pyrazol o[ 3, 4-d] pyri m di nes_and

substit ut edWOAWAWe as CRP receptor antagonists. Aryl pyrazSCEEF7/00459

, 5-a] pyri m di nes have been described as xant hine oxi dase inhibitors (Robins
et al., J. Heterocyclic Chem 22:601-634, -3985). JP-42/011, 753 di scl oses

7- met hyI am no- pyrazol o[ 1, 5-al pyri m di ne derivatives useful as sedative and
ant i phl ogi StIC lel=tata +IR- 61/ 057, 587 di scl oses _
pyrazol o[ I, ) erivatives use ant i uI cer agents. Due
to-the phy5| ol FMP“@WFM“WSW“PW@‘H@%E?% AfDof further

bi ol'ogically active small nol ecul es havi ng significant CRF receptor binding
activity and which are capable of antagor8'zing the CRF receptor remains a
desirabl e goal. Such CRF receptor 35 aptagoni sts woul d be useful in the
treatment of 'endocrine, psychiatri CN ne roI 0gi c%ondi tions or illnesses,
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PCT/ EP97/ 00459 -3- Description of thelinvent | on This invention concerns CRF
ant agoni st:‘?c conmpounds of formla (I)Aﬁ[err] 5 including the stereoi soners
and the pharnmaceutically acceptable acid addition salt forns thereof,

wher ei n R er r ] inflydmpaiy stareqisomereymst thepharmacentically epqcptableracidzaddigion salt -
Clerr]-[err] al foyhomereof, wHesii ] -[err]al kylthio; 10 Rerr] is hydrogen, g
Cerr]-[err]al éyls R@gﬁgr Berr] al kyl sul fonyl, Cerr]-[err]alkyl sul foxy or -
Cerr]-[err]al er i s hydrogen, C[err] [err]al kyl, nobno- .or

((j:i[ ( C][ eE r- ‘][Oglr Lz%nyﬁgiymlW?éy @[%Faﬂlky{t@faf ] cycl oal kyl ,
er]-[err sl hy ORY. J ,jﬂgl suffoil) C 1.5alkylsulfoxy or Cy.galkylthio;
Cerr] . Lerr] 2 kel ARBRRYED M Shide- bPiE e ouRfirddil & cycioalkyl,
' 3.5alkenyl hydroxyCl_aalkyl C;.¢alkylcarbonyloxyCj_salkyl or
C)-ealkyloxyCj.galkyl;
R3is Cj.galkyl, mono- or di(C3.gcycloalkyl)methyl, ArlCH3, Cl.ﬁalkyloxycl.salkjl,

15 hydroxyC)_galkyl, C3.¢alkenyl, thienylmethyl, furanylmethyl,
C;.salkylthioCj_galkyl, morpholinyl, mono- or di(C;.galkyl)aminoC;.galkyl,
di(Cj-galkyl)amino, C;.galkylcarbonylC;.galkyl, C;.galkyl substituted with
imidazolyl; or a radical of formula -Alk-O-CO-Ar};

.or R4 and RS taken together with the nitrogen atom to which they are attached may

20 form a pyrrolidinyl, piperidinyl, homopiperidinyl or morpholinyl group,

optionally substituted with C;_galkyl or Cj.galkyloxyCj._galkyl; and _
Aris phenyl; phenyl substituted with 1, 2 or 3 substituents independently selected

from halo, C;j_galkyl, trifiluoromethyl, hydroxy, cyano, C;_galkyloxy, benzyloxjf,

C;-salkylthio, nitro, amino and mono- or di(C)_galkyl)amino; pyridinyl; pyridinyl

25 substituted with 1, 2 or 3 substituents independently selected from halo, '
Ci.6alkyl, triflucromethyl, hydroxy, cyano, C)_galkyloxy, benzyloxy,
Ci.6alkylthio, nitro, amino, mono- or di(C1.galkyl)amino and piperidinyl; and
wherein said substituted phenyl may optionally be further substituted with one or
more halogens;

30 Ar! is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from halo, C;_galkyl, Cj_galkyloxy, di(C;_salkyl)aminoCi.galkyl,
trifluoromethyl and Cj.galkyl substituted with morpholinyl; or pyridinyl; and

Alk is Cj_galkanediyl.

n




R5 is (Jerr]=[err]alkyl, nmono- or di((err]-[err]cycloaly t :
<Arferr]CH err], (err]-[err]alkyloxy(err]-[err]alkyl, 15?m§;§§EAgé§BEEN
hydroxy([ err]-[err]al kyl, Cerr]-[err]al kenyl, thlenyl met lhyl
furanylmethyl, Clerr]-[err]alkylthioC[err]-[err]alkyl, rmrphollnyl nono-

or di (C er wodmsiebal kyl )aninoC[err]- [err]al kyl, di(qerr]’mmm no,
Cerr]-[err]al kyl carbonyl CJerr]-[err]alkyl, ([err]-[err]al kyl substituted
with imdazolyl; or a radical of fornula4A k-OCO Ar[err]; or Rerr] and
Rlerr] taken together with the nitrogen atomto which they are attached may
20 forma pyrrolidinyl, piperidinyl, honopiperidinyl or

nmor phol i nyl r tionall substltuted Wi ] al k
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with 1, 2 or é&bosebwith theprivisoitind SppethiysB-phenylel- Q!hbsylnﬁmomy)lﬁm{rmlo[l,s-a]k- .
err]-[err RN [ 3-aJp¥ii oxy.

CLery |1 ) bl ahd R Y Y S R b4l

di (Jerr] 5[ er?‘}té‘m am no; pyridinyl; pyridinyl 25 substituted with-

1, 2 or 3 substituents independently sel ected from hal o, (Jerr]-[err]alkyl,

~trifluoronet hthe prbyiddi ivdytendedan exclidessotripolsds idjselosed nIP-61/037\5BP uivd

Cerr]- [err]a nitro, amno, nmono- or di((err]-[err]alkyl)amno
and pi peri di nyI and vanerei n said substituted phenyl nay optionally be
further substituted with one or_nore hal ogens; 30 Ar[err] is phenyl;

phenyl sullst i Assed ingheiforegoing definitionsigad herginafter, kale s aemvpeﬂam ¢hloroe| ect ed
from hal o, J srofio-ané ﬁddoaclfxukarﬁam d&ﬁt&@bﬂléﬁt&&h@h&nd%ﬁ%&f

| kyl d | kyl
Subst t ut ed- wibae Fidbeart nyqr']a&L ¥ hovitd o 130 § T prof such &, For Sapha
d er r] - [ er r ] amthpiene.ylj2-ethanepsyh EETbmﬂlGdIthaﬁmmn@yl.aspect t he

i nvention cong,ghegane pin&ﬁmuaﬁamhefmaué@ %{g& defifids's Wedwth
4

yri i di %’%’b@‘??@#f kyidd 0 %14'@49’6% = F@{E 5l pyr

'3 al pyri
m di ne are 5 Cmﬂkyludnﬁmagagmd edchpig satyrataddy Uﬂgounds

di scl osed i n g#5n@lbdTérbof mesdu&Pasébim JprdpyT,tyl, 1-methylethyl and the like;
C3-4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 3 to 4 carbon atoms such as propyl, butyl, 1-methylethyl and the like; C;_galkyl

20 includes Cj-zalkyl and C3.4alkyl radicals as defined hereinbefore and the higher
homologs thereof having from 5 to 6 carbon atoms such as, pentyl, the pentyl isomers,
hexyl and the hexy] isomers; Cj_galkyl includes Cy_galkyl and the higher homologues
thereof having from 7 to 8 carbon atoms such as, for example, heptyl, octyl and the
like; Cs.¢alkenyl defines straight and branched chain hydrocarbon radicals containing

25 one double bond and having from 3 to 6 carbon atoms such as, for example, 2-
propenyl, 3-buteny}, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, and the like; and
where said C3_galkenyl is linked to a nitrogen or oxygen, the carbon atom making the
link preferably is saturated. C3.gcycloalkyl comprises cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. HydroxyCj.galkyl refers to Cj.galkyl substituted with a

30  hydroxyl-group. Homopiperidinyl refers to a 7 membered saturated ring containing one
nitrogen atom.

Depending on the nature of some of the substituents, the compounds of formula (I) may
_ contain one or more asymmetric centers which may be designated with the generally
35 used R and S nomenciature. |
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10\ As used in the foregoing definitions and hereinafter. halo is generic
«to fluorp Chloro. bronmo and iodo; Cerr] [err]al kanedi yl defines bival ent.
strai ght and branched chai ned saturated hydrocarbon radicals having from]l

to 6 carbon atons. such as, for exanple, nethylene, 1 .2-et W&%
1. 3- propancWQP12HMM - but anedi yl , 1.5-pentanediyl, 1, 6- hcxark % t he

branched i soners thereof: C[err] [err]al kyl defines straight saturated
hydr ocar bon radi cal s 15 havi ng, from 1 t§-2 carbon atons such as nethyl’
and ethyl: Clerr] [err]al kyl defines straight and branched chain saturated
hydr ocar bon r adthe abmpiumds of thefpresentinventich doataimbasizt nitndgebatomsand, @ik lsydh, can

propyl, butyl. ﬁrﬁa&%k@ﬂlbﬁﬁlﬁ fhenk 68 actd fdoh‘i Mg‘}‘““ﬁ"‘g?éﬁaﬁom 3 to

strai ght and br.a

saturate droc
4 carbon at ons RYFREOM & Ch‘f?dg‘ﬁ py bey g’ﬁﬁ?ﬂaﬂ P‘%é’ﬁ'é nown|in fhe-art, and

C err] [ err] al kyhaybedormbelfrésh ergahic|and hﬂoagahnplacﬂmSuﬁ@lﬂe pigahie nex]iﬁinklpac malbic; al s
20 d f 5
5.6 car bor at SRS PERRIC 5%3?#“9 shedfyyoftlhealt: ASic, BRI HrobiBife Wradel |
i somers: d er r paljcylie) citrigy glucania, igiﬂ mangdelic, ¢innamic, aspaetic, sigaric. palmitis, h’é@hc-
horol ogueS t herghgimicatid tnazdnesuliodictabidS smmemoagamﬁcﬁu afthels hydreémwrml e,

heptyl . octyl %&grgmgml: Jﬁﬁ’“ﬂ%ﬁé@}’g&g 4&%&\&},@5 defines straight and

branched chain rocarbon ra al ning one double bond and havi ng
from3 to 6 car bon atoms 25 such as. for exanple. 2-propenyl, 3-butenyl.
2-penenyl , 18- pdagtichipr groypsef sompoynds within the inysprionaze fhose-compaundsiof fermula d
C[E”] [ﬁrr} al KBfw/l‘ierdlﬁohdkdil‘rﬁﬁd'ebbﬂﬁfﬂld}}fimﬁmxaiomhmyﬂ t he f:z;r Ibon atom
making the lin 1 yl conpri ses
cycl opropyl . ls ﬁ%ﬁ%ﬁﬁaﬁ cyc g%gj?g{“gﬂ éﬁ#&lya'ﬁhﬁﬁ

Hydr oxyC[err] - [e&x}@llqharhoeylerxc ky} e G3ealkepyl i pagticulan G uatkyk ed with a
hydr oxyl - gr oup. mmnyo,ewmmmmm 01 QalkylarBBiyiexyCo salkyll amiRTs 30 ring
cont ai ni ng,@ne ni t 0

Substi tuent® t nS Rk AR RRALEY it CUIGIONE, St Mineltifor
asymretri ¢ cent elGs-efpeienkylmpthyl inpastienlar aW FFMM&H&"&H@MMHOR and S
nomencl at ure. 35 ciAfibprdpHivetityl; SHEET W97/ 29109 '

PCT/ EP97/ 00459 g3 31 i5 ORS wherein RS is Cy_galkyl; in particular Cp_alkyl;

¢) R2 is Cy_galkyl; in particular Cj.palkyl;

- 20 d) R3is hydrogen, Cj.¢alkyl or C|.galkylthio; in particular hydrogen, Cj.oalkyl or
C.2alkylthio;

e) Ar is a phenyl substituted with 1, 2 or 3 substituents each independently selected
from Cj.galkyl, C;.galkyloxy or halo; wherein the phenyl moiety is preferably
substituted in the 3-, 4-, 6-, 2,4- or 2,4,6-positions; or Ar is a pyridinyl substituted

25 with 1, 2 or 3 substituents each independently selected from halo, amino, nitro,
trifluoromethyl, mono- or di(Cj.galkyl)amino, piperidinyl or C;_galkyl; wherein the
pjridinyl moiety preferably is connected via the 2- or 3-position to the remainder of
the molecule.

30  Anocther particular group of compounds are those compounds of formula (I) wherein R1
is NR4RS and R4 and RS are taken together with the nitrogen atom to which they are
attached to form a pyrrolidinyl, piperidinyl, homopiperidiny! or morpholiny! group,
optionally substituted with C;_galkyl or C._galkyloxyC;.galkyl.

35  Preferred compounds are those compounds of formula (I) wherein R! is NR4RS and R4
is C3_4alkyl or allyl, preferably propyl; RS is Cs_4alky}, allyl or cyclopropylmethyl,
preferably propyl; R2 is methyl; R3 is hydrogen, methyl or methylthio, preferably



The conpounds of the present invention contain basic nitrogen atons and, as
:such, can be present as the free base or in the formof acid addition
salts, both being part of this invention. Acid addition salts may be
prepared by nethods well known in the art, and nay be formed from organic
and | nor gagjgorReigds. Suitabl e organic acids include nal ei ecT&P7/d0dsar i C,
benzoi c, ascorbic, succinic, nethanesul fonic, acetic, oxalic, propionic,
tartaric, salicylic, citric, gluconic, lagtic, mandelic, cinnamc, :
aspartic, stearic, palmtic, glycolic, glutamc, and benzenesul fonic acids.

Sui tabl e inor |ca|d5|ncl dehdr ric, drobrom c, sulfurjc,
phosphori c, ﬂﬂ’pﬁ% #p 6’&&3&@“ st Y’h&%?r}ﬁ“é SHyuents each,independentlyi ¢ hi n

the inventi onsdemdﬂmnbaloompthnhj'snmhonyoandAmn@mwullae:spyndmyleubshméﬂ e of the

following re t rein err
hydro\émeng q:mﬁ 2% alﬁ%y u\“'mﬁs%frh@y edrck1 #?}“ﬁda Fﬁlﬁ]méﬂ?ﬁ o' N R Iis
Cerr]-[err]a Ryl oxyClerr]-[err]al kyl or C[err] [err]al kenyl: in

partlcular Cerr]-[err]al kyl, hydroxyClerr]-[err]alkyl, C[err]-[err]al kenyl -
or (err]-[er Mont preferabdyp Anid bmﬂiqd sybstimted]in theyd- andYows-phsition] wittsméthyl or
_C[err]-[err]aHéyﬁllh pri-Lerr]alkenyl, hydroxyClerr]- [err]alkyl,
Cerr]-[err]a c}'x err] [err]al kyl, phenylnethyl or CJerr]-

[err]cycl oal k Irrethl in particular C[err -[err]al kyl,
(err]-[err]a ferRg 8 empourgis sel mor cycl opropyl net hyl ; b)
Rlerr] isi@R s«zk-a&%mu ntnﬁ}srm&myls'i-@[r proby-H-2 ?‘“" bineth§ladvd)yi cul ar
Cerr]-[err]alk des Cerr]-[err]al k in partlcular

lo[%
Clerr]- [err]alk 8

hyd al kyl
‘Jerr]-[err]aB# ﬂtd‘ﬁmﬁmphf—n métlll'lls iy enopgfétr';f%l err -kgl 8:

Cerr]- [err]ay,ﬁidlmg,.a] ritfidiries a phenyl substituted W|th 1, 2 or 3~

substituents ac ]aI kyl , -
derr]- [err]a g 5?%3%6‘:“‘%?\" ﬁkt"geé W%ﬁ#’ s preferably .
subst it ut Bd i pyrezalo ,3-a]nyrlm@me,2 4- or 2, 4 6-positions; or Ar is a
‘pyridinyl subgin, msb-i@ 4-dichlodbphenyl) -5 Znel lﬁ{w—ﬁﬁﬂw ethyl-

BRiMprofRast '
| ndependent |y eI d p&m no, nitro, trifluoronethyl, nono- or
di(C[err]-[er %ny%o [#Tgr;] ﬁ%‘gﬂm% or C[err]- err]al kyl ; wherein the

pyri di nyl noi &mjetipidio3-thi-dichlorophenyd)-ourpthyl-7- -Nogycipppanemethylt o t he
remai nder of ﬁ]hﬁ]o aew[za?gjumuﬁn@t her particular group of conmpounds are

and R er 1D ar vl e eyt el N gl gt o T ey are

attached to fnymolaﬁ-ﬁlpymmdm pi peridinyl, honopiperidinyl or

‘mor phol i nyl  gB.geddineihylapiiad)-3p W]—lﬂﬁﬁﬂetwlim err]-[err]al kyl or

Clerr]-[err] a%?ﬂ%foﬂ,.{i-%fpsrl‘iﬂ'li&}fh'-anﬁnc; or '
3-[6-(dimethylamino)-4-methyl-3-pyridinyl})-2,5-dimethyl-N,N-dipropyl-

25  pyrazolof2,3-a]pyrimidine-7-amine; or
3-(2,4-dimethoxyphenyl)-2,5-dimethyl-7-(N-propyl-N-methyloxyethylamino)-
pyraiolo[2,3-a]pyrimidine;
the stereoisomeric forms and the pharmaceutically acceptable acid addition salts
thereof. '

The compounds of the present invention can generally be prepared by alkylating a
pyrazolopyrimidine of formula (II) with an intermediate of formula (IIT). In
intermediate (If), W is an appropriate leaving group such as halo, e.g. chloro, bromo, or

a sulfonyloxy group, e.g. a mesyloxy or a tosyloxy group.
35



35 Preferred conpounds are those conpounds of forrmula (1) wherein R err]
is NRlerr]Rerr] and Rerr] is (JQerr]-[err]alkyl or allyl, preferably
propyl; Rlerr] is (Jerr]-[err]alkyl, allyl or cycl opropynethyl, preferabl y
propyl; Rerr] is nethyl; R3 is hydrogen, nethyl or methylthio erably
PCT/ EP97/ 002%0Q 9783309 29109 -6- propyl; and Ar is a phenyl WQ with
1. 2 or 3 substituents each independently selected from hal o, nethyl or
met hoxy; and Ar in particular is pyridinyl-7Zsubstituted with 1, 2 or 3
substituents each independently selected from hal o, nethyl or

di net hyl ami no. More preferabl ywwAr is 3-pyridinyl substitutqd in the 4-

and/ or 6-position with nethyl jor dinethylari no. Most preferfed are those
conpounds sel ected from N—6-N N—-N

3-(2, 4-dichlor ophenyl) - gN’- pF‘op‘Sl/I -N-cycl OlBr hyl am no) -
pyrazol o(2, 3-a] pyri nmi & ne;
3-(2, 4-di chl or ophenyl ) - 5- nat hyI -7-(N-al lyl -N-cycl opropaﬂerret hyl am no) -

pyr.azol o[ 2, 3-a] pyri m di ne; (D {am 19)
2- n'ethylthlo 3- (2 4-di chl orophenyl) 5-met hyl -7- (NN-di al  yl ami no)- 15
pyrazol o[ 2, 3- ayj p| onducted masultab!e solvent e. agfotm solvent

|2_ m:;nhﬁ L; Bly(r) ag’a‘s;@{aé lﬁ»&% Mr % P%é& et?ler, y&ghll_mnlf%}/efem ly atanoelévo e%nerret ny

2- met hyl t hi B- Bﬁlﬂpeﬂatnhecahﬂmkqnhhumte)‘msdlm dffbmi:la(qmparepyhahlaﬂyﬁdsgpra(zﬁﬂae met h
yl - am no) pyra;ﬁ &?—vrﬁr al pyrimdine; 20

2- et hyl - 3- (4- chl or ophényl ) - 5- net hyl - 7- (NN- di pr opy! ami no) -

pyrazol o[ 2, 3-a] pyri m di ne,; . . 5 o . _

3-[ 6- (di met hyl %%6‘?‘"@‘1{99? pEforpyip (D whergin R} is QRgpid compounds being represcnted

di pr opyl pyr azobyp féamida(l{a),mayi beipreparedbyr®alkglating an intermediate of formula (VI) with

3-[6- (di M4y 3N iGhicAialPde Wphunits GV, Hhiblw % 2 ohft b, N. N- i pr opy! -

. OR’
N_N/i : N-—Ni
+ R=W ———p

(VI) Vi) (I-a)
Said reaction for preparing compounds of formula (I-a) can be performed in a reaction-
inert solvent such as, for example, N,N-dimethylformamide, and in the presence of a
15  suitable base such as, for example, sodium hydride, preferably at a temperature ranging
between room temperature and reflux temperature.

The compounds of formula (I) wherein R! is NR4R3, represented by formula (I-c), can
be prepared from either compounds of formula (VIII) or (IX) by suitable N-alkylation

20  reactions as depicted herebelow, wherein W is as previously defined. These
N-alkylations are conducted in a reaction-inert solvent such as, for example, an ether
e.g. tetrahydofuran and preferably in the presence of a strong base, e.g. NaH.

,(R orR?) a\
"j\ N-alkylation )j N-alkylauon N—N

(VIID 4.9 @)



25 pyrazol o[ 2, 3-a] pyri m di ne-7-am ne; or

-3- (2, 4- di net hoxyphenyl ) -2, 5-di net hyl - 7- ( N- pr opyl - N- net hyl oxyet hyl am no) -
pyrazol o[ 2, 3-a] pyri m di ne; the stereoisoneric forns and the
pharmaceutically acceptable acid addition salts thereof. 30 The conpounds
of the presg@liorhéngenti on can generally be prepared by al kypet/ErPsyoasse
pyrazol opyrimdine of formula (1) with an internediate of formula (E). In
intermediate (11), Wis an appropriate |egying group such as halo, e.g.

chl oro, brono, or a sulfonyl oxy group, e.g. a nmesyloxy or a tosyloxy group.
35 WO 97/ 29109 | | . o

PCT/ EP97/ 0045dn.cettaip instances, this reaction can give rise to side products whp{eig:&'] isEHelaggdoy e

reactjon is tyhyiR4alor R3-Wdn phrtidulainwhers R isahidthyisall R8 ok RS & Oy galltyl.aprotic
sol vent such as DWF or acetonitrile, an ether, e. t et rahydr of ur an,

g.
preferably at . when the.inte di at es of
Pormi a (111) ‘APeiliefihy comphHaPeF Rk ey wteSiehafint fh S . °° ©
conpounds &f ffelening artrknoymdraasfarnition procedureS] err |, sai d conpounds bei ng
represented by fornula (1-a), may be prepared by O al kyl ating an

i ntermedi at e Ofhefcorpolnis(0f Formibial (1) wikréin RS ¥ €. £aelithioTalt be EoiveHbdinte”! | )

wherein Wis as _define Qve . X OR err]
(V1) (t@f}ﬂpfumﬂ o f‘g:%u\fa ® \werem lﬁﬁ 85.6%1@1@8%{(9{ Féﬁal}cgpulm ﬁéilaf' ng
conpounds of fexidatipa reaptien, e gatreatmens avithay peeakidersugh asshehlomperbénzoictackidh aent
such as, flor esastphaner{¥siviniielghibhioronRiHafs Bytdtibliing e aRloGRR ORidRhe Ad 15

sui tabl e base o%ﬁje%h a§ for gxa% sodi u E¥dr| ile \pﬁﬁ(;é.e gbl y at a.
tenperature rangthg bR DREENCEBLHRFLTATIRORGS oL Tormyla (I 'Pgnﬁ%r ature. The
conpounds of f@rsalkylsulfonylanEr.galkylRiifoxy jcan be dfRjined; PR} mixtjre of beth,celdch ed by
formul a (1-c),substquently can be separated by conventional methods, €.g. column chromatography.

15  The compounds of formula {I) may also be converted into each other via art-known
reactions or functional group transformations. For instance, compounds of formula (I)
bearing a hydroxyCj.galkyl group may be converted into compounds of formula (I)
bearing a Cj.galkylcarbonyloxyC).galkyl group, e.g. by treatment with an acid
anhydride in an reaction-inert solvent such as, e.g. dichloromethane, and optionally in

20  the presence of a base such as, e.g. pyridine.

Compounds of formula (I) bearing a nitro group may be converted to compounds of

formmia (I) bearing an amino group and subsequently to compounds of formula (I)

having a mono- or di(C,_galkyl)amino group. Also, the amino group may be converted
25  using a diazotization reaction to a halo. '

Further, the Ar group of compounds of formula (I) can be halogenated using a

halogenating agent such as, ¢.g. chlorine or bromine, in a suitable solvent, e.g. acetic

acid, and optionally the reaction may be performed at a temperature ranging between
30 room temperature and the reflux temperature of the reaction mixture.

Intermediates of formula (II} can be prepared according to the procedure as described in
Robins et al., J. Heterocyclic Chem. 22:601-634, 1985.



be prepared fromeither conmpounds of formula (VIII) or (IX) w‘ssgﬁggbﬂgs BEEN
‘N-al kyl ati on 20 reactions as depicted herebel ow, wherein W as HEpexceys! y
defined. These N-al kyl ati ons are conducted in a reaction- inb-la-t-s-e-

as, for exanple, an ether e.g. tetrahydofuran and preferabl

presence of WOXRMY base, e.g. NaH. WD 97/ 29109 M’EPJ’H&”

PCT/ EP7/ 00459 -8- In certain instances, this reaction can give rise to side
products wherein R2 is alkylated by (Rl err{9-or-Rerr])-W in particular
where R2 is nethyl and Rlerr] or Rerr] is (Jerr]-[err]alkyl. As outlined
bel ow, conpounds of fornmula (1) may be converte@Hi nt o each ot her ¥

foll ow ng art - known traasa‘o O%Cﬁp‘ébedures e corrpounds of rmula (1)

wherei p is Cle errlalkylfYhig cap veljted.ingo ungs of
formJIa(I) wherg gls derr]- [e? lgnyl o‘{ 2
Cerr]-[err]alky sulfoxy Y an oxidation re ct| t eat nt Nwi fh a

per oxi de such as 3-cHf erben20|c acid in®4 reactlon i nd% ﬁ | vent,
e. g. dichl oromnet hane. By controlllng t he anDunt of oxi dant and ot
reaction paraneters, either_conpounds of forpula (1) wherein R3 is C

[err]-[err]al kyﬁ‘@m"f’xfﬁﬁqle@“WWKM”&W&W%&W@WS@&MEWWHW or a
m xture of bot heflishé¢onbitidhdamiin anbitablcRaction-itetnsoivehtskch s SOANG] . 3. OTHE,

&S0 be conger DRt RLESREARHARCRRanE (o PN EIE iaipeiilhge ), ™

group transf or femuadD lmonvmgsme éydrwfm@mersn@mmm inte leavingigionp a

hydroxyd err] - [wépa OIp with YneltfanEsaITuidy16x§Lhidiide of 2HRegEREEngeagent Ml @
(1) bearing a %gﬂas] kyI carbonyl oxy([err]-[err]al kyl group, e.g. by
t-reatment withan aC| drlde in-an reaction-inert solvent such as, e.g.

di chl or onet hane, and optlonally in 20 the presence of a base such as, e.g.
pyri di ne. c@mdumgetbatesrqfrfmwwm)mmmgdaymw interspdiatesyof Frmula (W t ed
t o conpounds ofwittpdrimbnia(!) bearing an am no group and subsequently to
conpounds of fornmula (1) having a nono- or di(C[err] [err]al kyl)arri no

group. Al so, the_ ani ou pyert zation
reaction to a ﬁgfg mlgg? ?’ﬁgt Bnﬁn;ﬁ%n%? éﬁgg% d?gg %Hﬁg?p'%f’? %QQJ)'(I) can
be hal ogenat ed Whergin W represents hydroxy, halo, mesyloxy or tosyloxy, with the proviso that Ar is

15  other than phenyl.

H
_H R*CO-CH,-COOE!
r?—n V) . N—-—N
oA )\(L
Ar
av) (Ir-a) (Ir-b)

Said intermediates of formuia (II') may be prepared according to procedures used to

- 20  prepare intermediates of formula (II), thereby thereby yielding compounds of formula
(II'-a), defined as compounds of formula (II') wherein W' is hydroxy; and optionally
converting compounds of formula (II'-a) into compounds of formula (II'-b), defined as
compounds of formula {II') wherein W' is other than hydroxy.

25  Stereoisomers may be prepared by separation of the end products of formula (I)
following art-known procedures, e.g. by treatment with an optically active acid and
separating the thus-formed diastereoisomeric salts by selective crystallization or
column chromatography. Or, stercoisomers may be prepared by using stereoisomeric
starting materials in any of the above reaction schemes or in the preparation of

30  intermediates described hercinafter.

Sheet Has Been Replaced




hal ogenati ng agent such as, e.g. chlorine or bromne, in a suitable

-sol vent, e.g. acetic acid, and optionally the reaction may be perforned at
a tenperature rangi ng between 30 roomtenperature and the refl ux
tenperature of the reaction mxture. Internediates of fornula (I1) can be
prepared awoome10y to the procedure as described i n Robi nNBCHEP00459 J.

Het erocyclic Chem 22:601-634, 1985. -9- [err] Am nopyrazole derivatives
(I'V) are reacted with a [err]-keto ester.jgV), preferably under refl ux
conditions and in a suitable reaction-inert solvent such as an ether. e.g.
THF, 5 yi el di ng hydroxypyrazol opyrimdi nes (VI) whi ch are converted into
|nterrred| at es,.of orrrul a conv he h dr,ox

i nt er.medi at e Tﬂﬁﬁ ectiyege ‘%ﬁ'péf a\eﬁﬁ# re ?“W‘“ %‘Hf‘ '%éq{"' Fﬁ“ﬂﬁ"?‘hb}'

met hanesul f onvdriony asséy methdds. Snitabld GRE gataganisgofithia jreventionuaré capable of g.

POCIL o111 1 il GheBin bicing/ dPCRE @ e Wbt S FarblghiZg dedbigde ©21 1 10

I nternmedi ates o ni a. an e

i nvent i on 2al s‘b“s?ﬁ'%ﬂ Hég AICHF’BP%%‘EKDFW g 1assessed f()rac%mwraéian W -
repr esent s hyORBeantagdiist by oneemhmegemrallmyémeassays for thib purposeyinBladinpat Ar is

15 th t

3- net gyl SLeanﬁ%ﬁ%d t@r 9%%9 sglr%Qed:h o1 0. ﬁﬁ;rr @(?)veﬁ";gbg%r WWJ& at es
of fornula (13ndBatiagliagt abr@ﬂﬂﬂ”éé 2B s thove.syitableGRF o pr epar e
i.nt er nedi at eswﬂigohﬁtsﬁh&!ﬁde(dohbpuﬁd@@ﬂﬁ&ydﬁﬁmﬁﬁwm%odpﬁﬂ

f | I

h%?‘éx?; (lzgnd %’3’.{1 “hna* ngt(":tgﬁr\l/'gr I'ng C%ﬁ{méﬁﬁ%%r%#m}abﬁ?fﬁﬂ@?nqoﬁﬁm
conpounds of- mmbmh%brpims ofy radipiabe 3€O%§M§nﬁmbm&@’ f4.£.) wherein
W is other tieadptdry grepai¢d frdm rﬁ&i’ébﬁl%m:ﬁerﬁmdm m&mi‘g&dmn&ﬁg)asgy i on of

treatment. &dt%g%nb"eg bP‘*%%ﬁdi'?e‘ B (duph, U Becices 0RMY R BEhiGEa © O DY
compound's affinity for the CRF receptor. Such activity is typically calculated from the
15  ICsg as the concentration of a compound necessary to displace 50% of the radiolabeled
ligand from the receptor, and is reported as a "K;" value calculated by the following
equation :

ICsp

K= T7L/K,

where L = radioligand and Kp= affinity of radioligand for receptor (Cheng and Prusoff,

20  Biochem. Pharmacol. 22:3099, 1973).
In addition to mhnbmng CRE receptor binding, a compound's CRF receptor antagonist
activity may be established by the ability of the compound to antagonize an activity
associated with CRF. For example, CREF is known to stimulate various biochemical
processes, including adenylate cyclase activity. Therefore, compounds may be

- 25  evaluated as CRF antagonists by their ability to antagonize CRF-stimulated adenylate

cyclase activity by, for example, measuring cAMP levels. The CRE-stimulated
adenylate cyclase activity assay described by Battaglia et al. (supra, 1987) provides an
assay for determining a compound's ability to antagonize CRF activity. Accordingly, '
CREF receptor antagonist activity may be determined by assay techniques which

30 generally include an initial binding assay (such as disclosed by DeSouza (supra, 1987))
followed by a cCAMP screening protocol (such as disclosed by Battaglia (supra, 1987)).
With reference to CRF receptor binding affinities, CRF receptor antagonists of this
invention have a K; of less than 10 uM. In a preferred embodiment of this invention, a



separating the thus-forned di astereoi soneric salts by selective _

-crystallization or colum chromatography. O, stereoi soners nmay be prepared

by using stereoisoneric starting 30 materials in any of the above

reaction schenmes or in the preparation of internedi ates desgll

her ei naf t er . WRNWHPK9 SHEET WO 97/29109 BERAFS 004

PCT/ EP71/ 00459 -10- The effectiveness of a conpound as a CRF receptor

ant agoni st may be determ ned by various assHy met hods. Suitable CRF

antagoni sts of this invention are capable of inhibiting the specific

bi ndi ng of CRF CRFiréaptoemg@ﬁsthwa Kpoflesnhan INGMaatidinvore prferdbly lessthas 025ed

wth : Acorrﬁ_@lup 2% ucture (1) may be assessed for activity as a CRF
if- fo0 BV,

antagonlst by o eneral |y accepted assays for this purpose,
i ncl uding (but Hbe CRFifeceptor auspganists @fébwgsem igyention demonsmagactivityat the| CRE J .

Neu: 0SCi Snce 7: Relep t&:?s?%{azﬂ dsa&!wtﬁet e&:@%ﬁ@&&e&u@ﬂt?ofam@)angé&
mentioned a ita oni, s s |nc e coppou

denonst r at eb%RFﬂlrs %P&flﬁ’ﬁ?sf? W%n% & W?qﬂ?f%ﬂ%’st?é _
det ermi ned by bilingsses; More gpasificaliy. the\€RE mceptombagonisnspyﬂnfpmeManmnmmnhp
i nhi bit the bi ”ﬂéﬁ&ﬁﬂﬁnﬁe&tﬁﬂbﬁ&ﬁ& dg:eﬁc&‘ﬁﬁn&ﬁosms Eﬁ&:ﬁ%ﬁ& fhd'e CFR) to

receptor (e.g., recgg‘_gors %Eﬂ ?Pr ral ,cortex rrenbranes) The
ieyef torbe 3 pivotal peyrotranstuitier tha

radi ol i gand b|n
provi des an assacfivates ardiad;oardmatcsrtge mdoommhduhmrﬂﬁid :ummatfc(respbimas tRitress,

receptor. Sygh ﬁ‘l@@RF&&ﬂt&&li&%ﬁﬁk'of'th@%l‘éiéﬂt?ﬂv@ﬁhtjnrcﬁﬁ'b“i&d%?eg[th:aq er] as-

t he concentrati on of cessar a 50% 0 .
radi ol abel ed | i WARP SY‘F ?H@“%&ES'S?‘HPPS jepric Q'S?%B%r“ﬁ’éf& tregable by the, ) ue
~cal cul ated by tGBFmpmntggmnpmftbnm\{cnmorﬂmMﬁfemndlmdewsmhad and KD=

I%L];Ir R?Iafzgl ° rada 19'7 H’ﬁﬁﬁi |0 E&%rafl n @%gde BE) ﬁﬂl ndi ng,
a conpound’ s s?’@i’eﬂ?s@%s'%f‘n"f%ﬂﬂ’ %PE‘%‘?’V*’PM?E%"SS‘B& by t he
ability of IShe abmopmalitiss surhzs unsiable agivaand ceactivet hypertension; and feedmg disorders -
such as anorexia nervosa, bulimia, and irritable bowel syndrome. CRF antagonists may
also be useful in treating stress-induced immune suppression associated with various
diseases states, as well as stroke. Other uses of the CRF antagonists of this invention
include treatment of inflammatory conditions (such as rheumnatoid arthritis, uveitis,
20  asthma, inflammatory bowel disease and G.L motility), Cushing's disease, infantile
~ spasms, epilepsy and other seizures in both infants and adults, and various substance
abuse and withdrawal (including alcoholism).

1n another embodiment of the invention, pharmaceutical compositions containing one

25  or more CRF receptor antagonists are disclosed. For the purposes of administration, the
compounds of the present invention may be formulated as pharmacentical
compositions. Pharmaceutical compositions of the present invention comprise a CRF
receptor antagonist of the present invention (i.e., a compound of structure (I)) and a
pharmaceutically acceptable carrier and/or diluent. The CRF receptor antagonist is

30  present in the composition in an amount which is effective to treat a particular disorder,
that is, in an amount sufficient to achieve CRF receptor antagonist activity, and
preferably with acceptable toxicity to the patient. Preferably, the pharmaceutical
compositions of the present invention may include a CRF receptor antagonist in an
amount from 0.1 mg to 250 mg per dosage depending upon the route of administration,

35  and more preferably from 1 mg to 60 mg. Appropriate concentrations and dosages can
be readily determined by one skilled in the art.



associated wth CRF. For exanple, CRF is known to stimulate various

+bi ochem cal processes, including adenylate cyclase activity. Therefore,
conpounds may be 25 eval uated as CRF antagonists by their ability to

ant agoni ze CRF-stimul ated adenyl ate cyclase activity by, for exanple,
measuring evdPdegesel s. The CRF-stinul ated adenyl ate cycl aRETRPITANEY assay
described by Battaglia et al. (sup ra, 1987) provides an assay for

determ ning a conpound's ability to antagem ze CRF activity. Accordingly,
CRF receptor antagonist activity nmay be determ ned by assay techni ques

whi ch 30 generally include an initial binding assay (such as discl osed by

di scl osed by REMEbeAE dpreaavleshmes i lipt e dfbar s st sketi by
bi ndi ng af f i niari. Fes cobifiositiopeformulamz:d as liquid sdistions, dcheptablewarri¢rs md/dslaﬁhems
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a PCT/ EP/ 00
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and neur ol ogi Qnﬁiin%ﬂhﬂ@itﬁac%rdhﬂdeﬁﬂﬂmeeptdﬂ@?&n&éb?mchlﬁﬁiokdldlsdlmd @#RF receptor

oy <bof ogil0al Rebtis e PR ARl ScibeE eliind BB tack bR Cohhastonon of

CRF. Because C(#§Ai¥%e||eved to be a pivotal neurotransmitter that
activates and coordi nates the endocrine, behavioral and automatic responses

to stress, 10 Intahahﬁ%ﬁxmmahemmgmncmfbﬁpﬁfvxdebanmmmtudaﬂugm can be

used to treat C rsler s, whi ch
may be treat abﬁ%&%&%ﬁ&n@&@ségghﬁﬂégg%@gn%ﬁww%ﬂgﬁ ﬁ)ﬁven ron incl ude
affective 18i sdlm Sughymeth wmtsm@tmmm@é%mth as
general i zed arusiacimi166ded @hima i intantbufiOsutfitient CPEES tic\Bisofder BEAliRits¢ SSuch

di sorder, abnq ﬁé&ﬁ&dg‘%ﬂ&&&{@kt@ﬂﬁ {i‘i&%ﬁ%&'& gﬁr?ceg dﬂ*&ﬁﬁéﬁi@t o {hfsinvehfion, 25

unst abl e -angi na and_ reac ensi on orders
preferably in the form of a pharmaceuucal composition. As used herein, systemic

administration includes oral and parenteral methods of administration. For oral

20 administration, suitable pharmaceutical compositions of CRF receptor antagonists
include powders, granules, pills, tablets, and capsules as well as liquids, syrups,
suspensions, and emulsions. These compositions may also include flavorants,
preservatives, suspending, thickening and emulsifying agents, and other pharma-

_ ceutically acceptable additives. For parental administration, the compounds of the

.25  present invention can be prépared in aqueous injection solutions which may contain, in
addition to the CRF receptor antagonist, buffers, antioxidants, bacteriostats, and other
additives commonly employed in such solutions.

As mentioned above, administration of a compound of the present invention can be
30 used to treat a wide variety of disorders or illnesses. In particular, the compounds of the
present invention may be administered to a warm-blooded animal for the treatment of
depression, anxiety disorder, panic disorder, obsessive-compulsive disorder, abnormal
aggression, unstable angina, reactive hypertension, anorexia nervosa, bulimia, irritable
bowel syndrome, stress-induced immune suppression, stroke, inflammation, Cushing's
35  disease, infantile spasms, epilepsy, and substance abuse or withdrawal.



such as anorexia nervosa, bulima, and irritable bowel syndrone. CRF
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wat er, andl¥my iromcuomd «ﬂnyxt¢dwitmabylaanemrox Agaff-whitesolid formed Bfter 2xdays standing at s
and ot her comas a&ltbcku\bgsacuﬁhﬁﬁmmp ieldi B (XAdicRbfPhé)IRmemyRYLd as

pills, capsule ranul e r, tabl | C tain, in addition to a CRF
receptor ant agﬁmhgfypymzpmagglpygpg 8% g’}&h 'r?geolg'ur face active agents,
bi nders, and | bbntermediate (G360 mg) was mixed wuh POCl; (1.5 ml) and heated to reflux for 1
hour. The resultant purple solution was carefully transferred into ice-water. The
20 product was extracted with ethyl acetate, washed with saturated sodium bicarbonate
and brine, dried over MgSO4 and concentrated in vacuo to give 3-(2,4-dichlorophenyl-
‘S-methyl-7-chloropyrazolo[2,3-a]pyrimidine (intermediate 2) as a brown solid (260 mg,
82%).

25 xample A.2
a) To a stirred solution of sodium hydride (60%, 25 mmol) in THF (10 ml)
6-(dimethylamino)-3-pyridineacetonitrile was added dropwise (10 mmol) in THF (10
ml). The solution was allowed to stir for 10 minutes before ethyl acetate (30 mmol)
was added slowly. The resulting suspension was stirred at room temperature for

30  another hour. The reaction mixture was concentrated under vacuum and dissolved in
ethyl acetate/methanol (1:1) and filtered through silica. The filtrate was concentrated,
yielding (intermediate 7).
b) A mixture of intermediate 7 and hydrazine hydrobromide (100 mmol) was dissolved
in ethanol/water (9:1, total 100 ml) and refluxed for 1 hour. The reaction mixture was

35  concentrated and the residue was partitioned between ethy! acetate and sodium
bicarbonate solution. The combined extracts were dried over sodium sulfate, filtered
and concentrated to dryness. The residue was dissolved in 1,4-dioxane (200 ml) and



skilled in this art may further formulate the CRF receptor antagonist in an
-appropriate manner, and in accordance wth accepted practices, such as

t hose disclosed in 10 Rem ngton' s Pharmaceuti cal Sciences, CGennaro, Ed.,

Mack Publishing Co., Easton, USA, 1990. In another enbodi ment, the present

i nventi on pyoynhes® a nethod for treating a variety of di sCRGRERST/O0459

I 1l nesses, including endocrine, psychiatric and neurol ogic disorders or 15

il nesses. Such nethods include adm nistepjng.of a conpound of the present

invention to a warm bl ooded animal in an anount sufficient to treat the

di sorder or illpess.. S nmet hpds i ncl u stemc admnistratjon of a CRF
feceptor ant agSARE fo7 1€ RoE 6 Brebebe S g deaicitt e i, bRt Sas

phar naceut i cal copledpadian offrwhimsolid precipitated out. Diethyrether wdsradded to zidiion

i i St rat | on T AuRB aRd “*"r"mi’*e‘“?w‘*fﬁ‘%?“‘"'c’i"s?"’-r‘f”"*é"*‘?ff"“% 2 Bt

ant agoni sts i n%!'lﬁ&&sg'p&'{@ayﬁ'?ﬁ' ﬁ'ﬁﬁ‘lytig',%yfff’ﬂ f”?t?tﬂc')g'?]??ﬂ N apsul es as wel |
as |iquids,S syfintemediaps®ensi ons, and enul sions. These conpositions nmay al so-
i ncl ;Jde fl gvoiﬁnh&maah ia@esrwatd'tis_s&sfcli mgzﬁt ﬁg,ana%fg‘&gfoegha@g. ?‘ﬁyl‘ei.btééﬁ: ng
agents, and ot her arma-, ceutica accept abl e additives. For- parenta

adni ni st rat i on™Xt “@Sﬁ%ﬁﬁﬂ@ H?P"’fiﬁét"z'sc‘ s@t‘é’ﬁ? wap ads basic ®H T DdYpr epar ed

i n aqueous i nj alditionrof solidisddinnscarbormate awd extrarredorith diethyledstrt Thecdmbikdde CRF

receptor ant ag&.ﬁ%,ﬁ : ' '“qugH, PRGLEL ﬁmgg it

addi tives corm?), Egﬁﬁyﬁ&fg:g?cﬁmp ut?'c?hs. Asgdr?e%ﬁ’%ne ’Ql%c')f\glﬁégg f6-

admi ni str &G on dHPg‘QYl i Sﬁﬂ“ yh?é’é‘P@QHH“N?%PN‘Pﬂ'PQ&NM@B‘“ used to
treat a w de V(ntermediand 9)li sorders or illnesses. In particular, the
conpounds of the present invention may be administered to a warm bl ooded
ani mal for thepd ; iRferrAkeM; ' ' cgﬁdﬁ@r | i sorder,
obsessive-corrperﬁbg‘fqgﬁgpiseor er, é%ﬁgét?l}fe!agigres%i on, Jﬁgéea%fﬁga%%agna,
reactive hypert¥%h, anorexia nervosa, bulima, irritable bowel syndrome,
stress-indeced i nmune suppression, stroke;, inflammation, Cushing' s 35

di sease, i nfarTablel spasns, epil epsy, and substance abuse or w thdrawal .

W97/ 29109 Cl PCT/ EP97/ 00459
-13- '
SO
. . RVK%\N CH,
Ar
- |Interm. No.{Ex.No.] R3 Ar

2 Al H 2,4-dichlorophenyl

3 Al CH3S 2,4-dichlorophenyl

4 Al CHj, 2,4-dichlorophenyl

5 Al H 4-chlorophenyl

6 Al H 2,6-dichlorophenyl

13 Al CHj 4-chlorophenyl

14 Al - CHj3 3-methoxypheny!l

15 A.l CH; 4-methoxyphenyl

16 Al CH,3 2,4-dimethoxypheny]

17 A.1 |CH3CH; 3,4-dimethoxyphenyl

18 Al H 2,4 6-trimethoxyphenyl

9 A2 CH; [ 6-dimethylamino-3-pyridinyl

10 A2 CH, | 6-dimethylamino-4-methyl-3-pyridinyl

11 A2 CH, 6-methyl-5-nitro-2-pyridinyl

12 A2 CH;, S-chloro-2-pyridinyl




Hence, this invention provides the use of conpounds of formula (1) for the
-manufacture of a nmedicine for treating physiological conditions or

di sorders arising fromthe hypersecretion of corticotropin-releasing factor
(CRF); and in a further enbodi nent the use of novel conpound f _formula
(I') as a necwodT2910s provi ded. 5 The foll ow ng exanpl es ar (5'}'%\?7 for
purposes of illustration, not limtion. Experinental part Hereinafter "THF
means tetrahydrofuran and "DCM neans di chHlB+ oiret hane. 10 A. Preparation of
the internedi ates. Exanple A. 1 a) 3-Am no-4-(2,4-dichl orophenyl)pyrazol e
and et hyl acetoacetate (2 equival ents) were dissolved in di oxane and heat ed
under refl ux over|fiei. No'l& No)?’fur;@ wgs concentrata¢ I5 1n vacup and

di luted with ethyt Wi eson T Ter—2days standing
was col | ected by vaczﬁ If‘r atlo H3y| 58 _pryn%, ? r/

3-(2, 4-di chl or opHenyR9- 5- Hyll- 7CHp prietly 4 ' ne
(intermediate 1). b) Internediate 1 (300 ng) was mxed vmth POCl[err] (1.5
m ). and heated #_T%L%J%,%_Mhe resul tant purple solution was
carefully transie . The 20 product was extracted with
et hyl acetate, ExampleBJi t h sat urated sodi um bi carbonate and brine, dried

over MySH4 and AmmrHGfanteﬂnedmte/amang)(ang Mpoﬁj«l(l@cyhlabrmhanahﬂmme
golnﬂih{;GZ) CrrgI O(Zg&;ﬁ)%ghéghﬁ &5 ; !i%al st rred utlon o gﬁf
hydri de (60% vy'l’l.ﬁlépqpv\(: acetate-hexanes gave3 (2 4—dlchlorophcnyl)-5-
6(di met hyl ﬁm' na);etBylgy(N—dwpgllaﬁ&ydnpmpaﬂemﬂmhnﬂdd@rmhm-s]pyﬁﬂ:ﬁhmI ) in THF
10 T t -
oot at & (3oem18¢§"‘*h§fs" A %?é’e@@?‘#ﬁé%ﬂ%ﬁ TGS, | o o
r oom t enperi® urmeethypming) -pmmlpi?e%-almmr inp{gompoxn Fbﬂrm ture was

trated urislersinia stircing! fromaheembdiate 2 1 d
??Pfgpe‘r’atﬁmﬂ ch?mx ;mi 54[:1?&;&8% ¥ m%@!ﬁﬁﬁé)%m llamehﬂmj’1(1{)1&1) -
(i nternedi at e ﬁ" é)‘% (§ m[[x "?J‘%W an I'ne ﬁ%““‘ rrom de

(100 nmol ) was }-{+pgntanol (compound 11) and its R-analog (compound 12) were prepared.

15 ample B.2
A solunon of intermediate 10 (8 g) and di-n-propylamine (13 g) in acetonitrile (50 ml)

was heated at reflux for 3 hours. The mixture was filtrated through a short silica gel
plug with ethyl acetate and the filtrate was concentrated in vacuo to provide a light
yellow solid which was recrystallized from ether-hexanes, yielding 8.9 g (93%) of 3-[6-
20  (dimethylamino)-4-methyl-3-pyridinyl}-2,5-dimethyl-N,N-dipropylpyrazolo[2,3-a}-
pyrimidin-7-amine (compound 53).
Compound 53 was also converted to its hydrochloric acid addition salt by dissolving
compound 53 (8.1 g) in a mixture of diethyl ether (150 ml) and DCM (50 ml) and
treating said mixture with HC in diethyl ether (1 M, 21.3 ml) dropwise with stirring.
25 The resulting off-white solid was collected by filtration, yielding 8.7 g (98%) of
3-[6-(dimethylamino)-4-methyl-3-pyridinyl]-2,5-dimethyl-N, N-dipropyl-
pyrazolo[2,3-ajpyrimidin-7-amine monohydrochloride.
Example B.3
Intermediate 3 (15 mg) was dissolved in ethanol (0.5 mi) and stirred in the presence of
30  sodium ethoxide (12 mg) for 1 hour. Chromatography on silica gel gave 3-(2,4-
dichlorophenyl)-7-(ethoxy)-5-methyl-2-methylthio-pyrazolo}2,3-a]lpyrimidine
(compound 50).



in ethanol /water (9:1, total 100 m) and refluxed for 1 hour. The reaction
m xture was 35 concentrated and the residue was partitioned between et hyl
acetate and sodi um bi carbonate sol ution. The conbi ned extracts were dried
over sodiumsulfate, filtered and concentrated to dryness. The residue was
di ssol ved iyp drefaedi 0xane (200 m ) and W97/ 29109 PCT/EP97/00459

PCT/ EP97/ 00459 -14- refluxed for 16 hours in the presence of ethyl
acetoacetate.- The reaction m xture was coqked and an off-white solid
precipitated out. Diethyl ether was added To aid in crystallization and the

precipitate filtered off and dried, yielding 3-[2-(dinethyl- .

am no) - 5- pyr},\M- di met hyl - 7- hydr oxypyrazol o[ 2, 3-a] pyrim dine 5

(i nt er nedi at e #)solutipn pfcompound 6 (k4 Bg)inIHA S3ul) wasitreated @ith Gmiiuril hfdhdei(’ﬁo and

The sobuti on /aE Aess) &ibah e8iits fn Mol ToUCOS) B oRifoRRE ES ) the °F.

and extract ed SrgHeD dYaétsﬁVF‘f%tg"ﬁ‘gP t°"#‘fé“"{'ﬁﬁﬁ %‘Fgﬂﬁ?&‘gﬂ# }NEP?“WEP’G,( Ofied

over sodi udm suinaflbe rdshltant mixturenwhsdoaded nuto atpesparagive THC platS arjdideteloped .

(di met hyl am nogus18)ktH 4 _]pyrlmdln

e (i nternediat e::%é* g?;hw%tbh&é&b?&%zérg‘ﬁemh g:slﬁphat Qé\kg{‘? IE gl‘;)ar ed

according to of pf‘?ﬂé’ 805 ?F%Tpé'?mf QIWE‘“F ling{compoynd 45, (%1 meg) No.

Ex. No. R[ eras]a colorless oil, 3-(2, 4-d|chldmpﬁcnyl)-5-but)qf7i[l\?-(3 mbthoxypropy]).N_

i’ i’ di C&F;?E;}ﬁ@fﬂlaﬁmd—p}rr -a(!ﬁﬁhﬁfdfr%%cor?pognd 46) (4 n%)%n&i b-iﬂh—or ophenyl .

4-chl or opH@nyI dxchlorophenyl)-s-butyl- -[3-me oxy-prop lamino}-pyrazolof2, 3-a]pynmzdme
(compound 47) (3.5 mg).

Example B.5
Compound 26 (8 mg) was dissoived in DCM (1 ml) and treated with acetic anhydride -

15 (0.1 ml) and pyridine (0.1 ml). The mixture was stirred at room temperature overnight
and concentrated in vacuo. The residue was diluted with ethyl acetate and filtrated
through a short silica gel column. Concentration of the filtrate gave 3-(2,4-dichloro-
phenyl)-5-methyl-7-[N-(2-acctoxyethyl)-N-benzylamino]-pyrazolo[2,3-a]-pyrimidine

~ (compound 27) (8.6 mg) as a colorless oil.

20
Example B.6
A solution of compound 40 (20 mg) in DCM (3 ml) was treated with 3-chloroper-
benzoic acid (19 mg). The solution was stirred at room temperature for 1 hour.
Chromatography on a silica gel plate with ethyl acetate-hexanes (1:1) yielded

25  compound 43 and compound 44,

Example B.7
A mixture of compound 55, palladium on activated carbon (100 mg) in dry ethanol
(100 ml) was put on the hydrogenation unit and hydrogenation was carried out at

30 2.7 10° Pa (40 psi) for 2 hours. The reaction mixture was filtered and concentrated.
The residue was dissolved in diethyl ether and concentrated, yielding 1.49 g of 3-(5-
amino-3-methyl-2-pyridinyl)-2,5-dimethy!-N,N-dipropyl-pyrazolo[2,3-a]pyrimidine-7-
amine (compound 56).

35 [Example B.8
To a stirring solution of compound 56 (1.39 g) and aqueous formaldehyde (6.4 g) in

ACN (20 ml) was added sodium cyanoborohydride (743 mg) at 0°C. Glacial acetic



Al H 2, 6-di chl or ophenyl 13 Al CH err]

-chl orophenyl 14 Al CH err] 3- net hoxyphenyl 15
I CH err] 4- met hoxyphenyl 16 Al CH err]
- di met hoxyphenyl 17 Al CHerr]CHerr]
_ di met hoW@A78AIM® 18 A1 H 2,4,6-tri &S?ﬁ&{z‘”ﬁenyl

CH err] 6- di net hyl am no- 3- pyri di nyl 10 CHerr] .
i met hyl am no- 4- met hyl - 3-pyridinyl 11 -17- A2 CH[err]
-nethyl 5-nitro-2-pyridinyl 12 A2 CH err]

- chl or o- 2- pyrjgy f‘lyrhl) was \Me%yna %i'quacnon mixmure was stirred at room temperature for 2
CT / 00459 -15- Int A.

CH err] hours. gT l'fmpn E"W’f"l \msw{nu?@ed betweeq ethyl aceatwAg}drlﬁ%t rated
3- t hyl - 5- ni t aquedusspdiucdi bxydrb&atePr’Elpargﬂmcdayeoﬁvas vashied nith bringdiried everExanP! e
B.

15 Am xt
N-propyl - N-cycl o g“rng%)%%ggl‘rgh unﬁ b?rqag'cso(lam?ed reaction

vial at 100 er¢hremaographyen S s 1@% 9“6‘?{*1&06#@9&94% The desicedy) ate with
1:5 ethyl acet fihctioh was ixolatgiayielding QBGlg df 3408-(dimpthplamino)-3-methyl-2-pyridinyl]-
met hyl - 7- (N pr%%ﬁhﬂ%’ﬁﬁ@h%ﬁ%m&%%m %R (%ot’gpm% m di ne

(compound 17)
3-(2, 4-di chl or ophenyl ) - 5- net hyl - 7- (N- cycl opr opane- 10
met hyl ani no) - phXample Bt 3- a] pyri ni di ne (conpound 8) (1 ng). In a sinilar

way, startigng Té asslutiéreéftattipointd 56 @00 mighin 4 mixthre Wf tohRéntfalATRCL (1 it} and

(S)- o1 13- (2. a- AREhS1 iy sosiedin anics by, vasadded s soltign o sodiy JREUIR ari v
- 4-met hyl - 1- p\ymaﬁdnl)( E‘bﬁffﬂwm ‘&af)ad%matf@xmvf@wr@ 08) iher e |
prepared. 15 cdn¢extiaked HICPwith stirring in an ice bath. A solid separated and the mixture was
heated to 60°C and a clear solution was obtained. The reaction mixture was basified
15  with NaOH, extracted with ethy] acetate, washed with brine and concentrated.

Purification by preparative TLC yielded 16 mg of compound 98.

Example B.10 |
Compound 56 (100 mg) was added to a solution of fluoroboric acid (48% wt in water, 2

20  ml), cooled in an ice bath, followed by addition of a solution of sodium nitrite (20 mg)
in water (1 ml). The temperature was kept under 10°C. The solid was collected by
filtration, dried and partitioned between an aqueous sodium bicarbonate solution and
ethyl acetate. The organic layer was washed with brine, concentrated and the residue

was purified by preparative TLC yielding 20 mg of compound 100.
25

Tables 2 to 5 list the compounds that were prepared according to one of the above
Examples and tables 6 and 7 list the analytical data for these compounds.

Table 2;
NR'R’

vol

30



A eol uti on of

i ntermediate 10 (8 g) and di
.acetonitrile (50 mM) was heated at
filtrated through a short silica gel

-n-propyl am ne (13 g)
reflux for 3 hours.
plug with ethyl

in

acetate and the

The m xture was

filtrate was concentrated in vacuo to provide a light yellow solid which

was I ecrysSiyalohheigél from et her - hexanes,
(di met hyl am no) - 4- net hyl
pyri m di n-7-am ne (conpound 53).
hydrochloric acid addition salt by dissolving conpound 53 (8.1 Q)

aj -

m xture of diet hyI

-3-pyridinyl]-2,5-dinethyl

with HCl in T etrer—C—ivt " The
resul ting of &wwﬁe sol i dRfas col yi elagi ng 8.7 L) (98%
of -3-[ 6- (di mptR-Fal-reF—d—rethyd By i -
pyrazol o[ 2, 3t dl p¥J i di hydrogﬂm ne rmnohytlpnopyil oridd. EX.4widhiorépinyl
| nt er nedi at e 3 |8 nSSolfved slgethil (G- 5 #hldaichied edlin the
presence of B od umﬁ‘ro% de (|12 mg f%l?ﬁ’?ﬂr}our rorlrat 05‘? hﬁ oh .
silica gel ghve @l( b 4 hydrogen -dime ylethy 4~dxchloropheny
di chl or ophen}M) | B:\ Bt hohydregennet Hy| - 3-hyarokygropyil o- qyr a2,44didhforGphehglyr i M di ne
(conmpound 50 B IV\'D 974 -pentyl
PCT/ EP97/ oo4§3 G Exagﬁ:a&% sol égl SE::W comdoun dﬁb‘fgﬁ%ﬁ}"ﬂ n ITHF (3
m) was treal & ®ith sobYdR®Bydrilde (EH3H: cesq) larertiend; at ire for
5 m nutes, fpl7l pReld| by hydtogenopane ((CH332(EH())(CH§)§. rleac2,a-dichisplehylr r el at
room t enper af @r eBplvernl d q en hgnol ) . [The
resul tant m Kkt uf AS Io ont at | v TL %g't%’ec‘ﬁg"r;l h&%l oped
with 1:5 ethpyP agelt At e- SgPés t s uty "2 4-dichloropheny]
3- (2, 4-di chl pt@pBeny| ) - hydrogeny| - [ M~)§18thyl-2-pentyl 2 ,4-dichlorophenyl
met hoxypr opy) - Nt pr opyl anmi no] - pyr gzol of 2, :ma] pyri mldi ne (conpound, 45)} (5.7
my) as a col prl ess, pil, CH; . '
3-(2, 4-di chl aﬂoEﬁslnyl) BYSPESP) - 7-{[ N- ( 34%E{ hoxypr ofy ) 2ydichlorophenyl
propyl am nol | py[razo] o[ 2, 3-a] pyri i di néHz( om%so)und 46) (4 ng) and 3-(2} 4-
CH.
3CH3 .
12| B.1 hydrogen : 2,4-dichlorophenyl
¢ B
OH ®)
13| B.1 hydrogen . 3 2 4-dichlorophenyl
¢, 1 CHy
OH - (8)
141B.3 methyl cyclopropylmethyl 2,4-dichlorophenyl
15} B.1 ethyl n-butyl 2,4-dichloropheny]
16 | B.2 n-propyl n-propyl 2,4-dichlorophenyl
17| B.1 n-propyl cyclopropylmethyl 2,4-dichlorophenyl
18 ] B.1 n-propyl HOCH;CH»- 2,4-dichlorophenyl
19| B.1 n-propyl CH30(CHp)2- 2,4-dichlorophenyl
20| B.2 n-propyl n-propyl 4-chlorophenyl
21| B.1 n-propyl cyclopropyl 2,6-dichlorophenyl
22} B.1 n-propyl CH30(CHz)2 2,6-dichlorophenyl
23| B4 n-butyl cyclopropylmethyl 2,4-dichlorophenyl
24| B.1| 2-methylpropyl cyclopropylmethyl 2,4-dichlorophenyl
25| B.1 | 3-methyl-2-butyl cyclopropyimethyl 2,4-dichlorophenyl

yielding 8.9

g (93RGT/BrITB045S -
- N\- di propyl pyrazo

in

20
l o(2, 3-

Conpund 53 was al so converted to its

a

ether (150 n1) and DCIVI(50 mM) and treating said mxture




10

.di chl orophenyl ) - 5- but yl - 7- 13- net hoxy- pr opyl ani no] - pyr azol of 2 3-al pyri mdine
(conpound 47) (3.5 ng). Exanple B.5 Conpound 26 (8 ng) was di ssol ved |n DCM
(1 M) and treated with acetic anhydride 15 (0.1 m) and %W

m). The m WQeH29: stirred at roomtenperature overnight ntrated
I n vacuo. The residue was diluted with ethyl acetate and filtrated through
a short silica gel colum. Concentration d®-the filtrate gave

3-(2,4-dichl oro-

phenyl)-5-nmet hyl -7-[ N- (2- acet oxyet hyl ) - N- benzyl am no] - pyrazol o[ 2, 3-a] - pyrim

I di ne (corrpou 7Ex(§ b ng),as a 5 : dE'GASO“tlon
of conpound 4 gd) in (3 mj) was t i - Toper - berzoic
acid (19 mg). I ot STl 0 .

Chr onat ogr aph %ﬁ é‘qa | i 2Pl afe wil %‘{"ﬁ@' at & '@ﬁgﬂ’é’g ™ 1)

yi el ded 25 27pjoRA0 aagea@(enmo nd Zphenyimethyl e B|7 A.4adigblaropherfyl cofpound

100 mMa)prbgy 1dry et haQQd-dxéﬂaQ:%pﬂéﬁylwa‘ put

:'lf i > Al 93? S Baliriy L e SabBiopbatyt and

on’the hydr og
10[ err] Pa (40

concentrat ed. [4se Bddi duen-\myul ss IveoCHﬁ(@Phﬂ.hyl q>t har4-dmldomplmgntr ted,
yi el ding 1.49 OegOf g 3- CH40(CH»)»-

am no- 3- net hyl p’?i di nyI) 2, %)zdl Wﬁéogl\_lél- %Z)é)g%gy -p)ér azo'?loﬁogh%“yapy i m di
ne-7- anine (dotoBdd 56)b C rri2fyd ‘§'§P@P“W

%0} B)1 |and ladrogens f r mihgidroyyl2-hesyl 4 %) |2m—diemox(oﬁﬂcnyl) s

added sodi um - ' lofqriohy diiq 743 {nyy. 1 ' aczl
Woo71 20500 | PETRAIONY Hageh Fnfirof)-£ pEdfi Phoago
-17- - acid (1 62)B2gs adneopyhd t he reaatgrapylm xt u ?n Bl SHail Joom
tenperature for 2 6-dxmethylax}:1mo- _
63 | B.1 ethyl n-butyl 2,4-dimethyl-3-pyridinyl
6-dimethylamino-
64 | B.1 n-propyl cyclopropylmethyl 2 4-dimethyl-3-pyridinyl
65| B.1 n-propy! cyclopropylmethyl 6-methyl-3-pyridinyl
66 | B.1 n-butyl - n-butyl 6-methyi-3-pyridinyl
67| B.1 n-propyl cyclopropylmethyl 2,4-dimethoxyphenyl
68 | B.2 n-propyl n-propyl { 2,4,6-trimethoxyphenyl
69 | B.1 n-propyl CH30(CH3)2- 2,4,6-trimethoxyphenyl
70} B.1 n-propy! cyclopropylmethyl 2,4,6-trimethoxyphenyl
71| B.1 . ethyl n-butyl 2,4,6-trimethoxyphenyl
72| B.1 ethyl ethyl 2,4,6-trimethoxyphenyl
Table3:
NR'R?
5
Co. | Ex.
R3 R4 RS
No. { No. Ar
30 | B.1| CHsS hydrogen n-propyl 2,4-dichlorophenyl
31 | B.1] CH3S hydrogen 2-propyl 2,4-dichlorophenyl




hours. The reaction m xture was partitioned between ethyl acetate and

-saturated aqueous sodi um bi carbonate. The organic | ayer was washed with

brine, dried over sodiumsulfate, filtered, concentrated to dryness and

purified by flash colum 5 chromat ography on silica gel

(CH err] C s vddotgd err] OH/ NH err] H 150: 10: 1) . The desi r ed HOTERPST459\aS

I sol ated, yielding 1.30 g of 3-[5-(dinethylam no)-3-nethyl-2-pyridinyl]-

2, 5-di met hyl --N, N- di propyl - pyrazol o[ 2, 3- a]gpyri.m di ne-7-am ne (conpound 57).

Exanple B.9 10 To a sol ution of corrpound 56 (100 ng) in a mxture of

concentrate cycg,& ™ an water (1 ) COOt T ce batt,—was—added
&J i‘

a sol ution gfysq nt e (2§4rrg) n vvater 1 m). The sol lﬁfl on wa

'Ng. - 4 -
added to a r TLI 6 g chtorye—(26% ||3 Hrcorcentratet—He th
stirring in |ateil& apﬁ'—* so"’f@%"'@pa ated & gﬂlle ni xtjupd-dighlomphenyl [to
60C and a clle34 dbl t ChisSwas Inhiregened 2Timhaxgphﬁnymlethglxtn,l4almmm;'r ifed 15

wi th NaGCH, jxjsc H.e{ OB ¢t hy,{,etgﬁet ate, i th brfi ﬁ*ﬁa’?"“’ en l
concentrate n aratlive TLC eI ded 16

Exanpl e B. " 13@@ gyég 100%%? wap added® P&ia sol ut]i &'?’P

acid (48% wt| 3h |62 ¢rCHaS20 nrgpyl copl ed i A-P@PYlce bat|h2.4fdighlaroprenily
addi tion of a3$( |BJl OGHQS mdnqm 1t r |t ecychipropyimethylnat| ep d{dichidropheh

d 98. -
ric_

%

t enperature 8r he sobi s col lje tion,
dried and pcrtsdt p« ;%gfwd; %d:%gue IS sogip‘ilo i car bg fh:(ﬁ{:shg HeLx nd
ethyl acet at|e?0 TH:! § pashed WPYH bri ne, nd
the residue |wéb Bt CHdSb_ pmemlat i Ve dcopyapylmitiy 2( &g-ch:dhlamptpn)dn 100.
25 Tables 2t $H.1% orrpqu prs t “lat wer gjipr epar ed ap_:qqﬁém Heg¥ e of
the above E{a i Wi g r_these
conpounds. 'I'aé?f)ﬁ %36 T&%T b ?’%ﬁ 9%5’%%)'3‘@&"% % 4_%3%?0”&“”“" !
PCT/ EP97/ 0045%* | B.6 n-propyl cyclopropylmethyl 2,4-dichlorophenyl
g } 3.4-dimethoxy-
73 | B.2 | CH3CH> n-propyl n-propyl “phenyl
Table4.
NR'R®
N—l N
CH,/l\(l\N CH,
Ar

Co. | Ex. 4 5

No. { No. R R Ar

48 | B.2 n-propy!l n-propy! 4-chlorophenyl

49 | B.1 n-propyl cyclopropylmethyl 2,4-dichlorophenyl

51 | B.1 n-propyl CH30(CHz)2- 2,4-dimethoxyphenyl

52 | B.2 n-propyl n-propyl 6-dimethylamino-3-pyridinyl

C g 6-dimethylamino-4-methyl-

53 | B.2 n-propyl n-propyl 3-pyridinyl

54 | B.2 n-propyl n-propyl S-chloro-2-pyridinyl

55 | B2 n-propyl n-propyl 3-methyl-5-nitro-2-pyridinyl

56 | B.7 n-propyl n-propyl 5-amino-3-methyl-2-pyridinyl

S-dimethylamino-3-methyl-
57 | B.8 -propyl -propyl Hmethy Y
. Apropy npropy 2-pyridiny]
74 | B.1 | CH30(CHy)z- CH30(CH3))- 4-chlorophenyl
75 | B.1 | HOCH,CH,- phenylmethyl 4-chlorophenyl




R[er.r]

-18- Co. Ex. Rlerr] No. No.Rlerr] | B. 1
. hydrogen n- pr opyl 2,4-dichlorophenyl 2 B. 1 hydr ogen
2- met hyl pr opyl 2, 4-di chl orophenyl 3 B.1 hydr ogen
1, 1- di met hyl et hyl 2, 4-di chl orophenyl 4 B. 1 hydr ogen 100450
3- hydr oxypr wos729102 2, 4-di chl orophenyl 5 B. 1 hydr ogenm’“” :
3- pentyl 2,4-dichlorophenyl 6 B. 1 hydr ogen
CH err] O( CH2) 3- 2, 4-di chl or ophenyl 21-B.- 1 hydr ogen
(CHerr])2CHQ(CH err])[err]- 2,4-dichlorophenyl 8 B._1 hydr ogen
1 , 4di cﬁ)r or ophenyl 5 B 1 hydr ogen
) 4di cnl orophenyl 1 hydr ogen
orp 11 B. en
B ]“hyghfg% gﬂf‘;{&é&y%— %&E 4}]cmmﬁﬁﬁe§,99
hydgaggn 13 B'hrdme-z{'BﬂaFYé(ben 4-chlomphenyl [err]
r 1 Inyldfogen 1f BCﬁ3S(CH2)iIBt fy! 4-chiérophenyy opy! mef hyl
B. 1 et hyl  CH, n- but yl
B. 2 nypropyl /~CH n-prgp
B. hyilrogen ni pr opgty cycl opr opy%r'r%r%yﬁnyl
B. 1 n{ pr I ) HOCH[err] CHerr]-
B. 1 n{ pr err
B.Kydrogen n Pllmiydxy-z-hexyl 89 “‘Lm""]“)'ez‘hyl'
1 n- pr opyl cy¢l Op ~pyridinyl
ethyl n-butyl laxmno—4—methyl—
3-pyridinyl
6-dimethylamino-4-methyl-
. - 1
82 | B.1 n-propyl cyclopropylmethy! 3. pyridiny]
6-dimethylamino-4-methyl-
. - 1
| 8318 .1 n-propyl phenylmethy 3-pyridinyl
6-dimethylamino-4-methyl-
84 | B.1 allyl allyl 3-pyridiny] -
g ; 6-dimethylamino-4-methyl-
85 | B.1 n-butyl n-butyl 3-pyridiny]
g 6-dimethylamino-4-methyl-
86 | B.1 hydrogen 3-pentyl 3-pyridinyl
6-dimethylamino-4-methyl-
. - 1
87 { B.1 hydrogen 2-propy 3-pyridiny]
. 6-dimethylamino-4-methyl-
88 | B.1 hydrogen 4-methyl-2-pentyl 3-pyridinyl
6-dimethylamino-4-methyl-
B. -butyl
89 1 methyl n-buty 3-pyridiny]
. 6-dimethylamino-2-methyl-
0 . - -~ 1
90 | B.2 n-propyl n-propy. 3-pyridinyl
; 6-dimethylamino-2-methyl-
. - 1
91 | B.1 n-propyl cyclopropylmethy. 3-pyridiny!
6-dimethylamino-2-methyl-
. -butyl
92 | B.1 ethyl n-buty 3-pyridinyl
6-dimethylamino-2-methyl-
. - -butyl
93 | B.1 n-butyl n-buty 3-pyridiny]
94 | B.1 n-propyl n-propyl 4,6-dimethyl}-3-pyridinyl
95 | B.1 ‘n-propyl cyclopropylmethyl 4,6-dimethyl-3-pyridinyl
g g 6-dimethylamino-2,4-dimethyl-
9 { B.2 n-propyl n-propyl 3-pyridiny]
6-dimethylamino-2,4-dimethyl- -
. ~ Tmethy!
97 | B.1 n-propyl cyclopropylmethy 3-pyridiny]



22 B 1 n- pr opyl CH err]O(CH err])?2 2, 6-di chl or ophenyl

23 B. 4 n- but yl cycl opr opyl net hyl 2, 4-di chl orophenyl 24 B.1
2- met hyl pr opyl cycl opropyl et hyl 2, 4-di chl orophenyl 25 B.1
3-net hyl - 2- but yl cycl opropyl nehtyl 2, 4-di chl or ophenyl WO 97/ 29109
PCT/ EP97/ OO4fPomadfe Co. Ex. No. No. 26 B. 1 HOCH[ er r | CH[ ®CEJEP97/00459
phenyl nmet hyl 2, 4-di chl orophenyl 27 B.5 CHerr]COQCHerr])[err]-
phenyl et hyl - 2, 4-di chl orophenyl 28 B25 CHerr]COQ(CH err])[err]-
n- pr opyl 2, 4-di chl orophenyl 29 B. 4 al |yl
cycl opropyl mgTay 2, a-archtorppnenyr_ zr5 B & n- pr op
CH err] O( CH grgd [1@6 ] RY 2|4 dlctﬁorophe yl 58 B. 1
CH err]0(CH ¢r+F [cr 1= < =TT}
2, 4- di chl or ophzhyIB-89" B. A-ProPYhyd ogenn gm ﬂ $T$EEQ[3@F'FM=|?W['@WH )
2, 4-di chl or opr#hyIB.8( B.g§-propyhydf ogern-propyl | 1 hy @riodor3-metieyl2Hpyridiny!
2, 4-di chl or oghepyB. ﬁﬂ B. d-prop P,hyd OgeMp-propyl 1]- hsy-ﬂh&‘é;s&emmwndmyx
2, 4-di chl or oghenyl_ 6-di netf hyl am po- 62 B. N-PLALS!S- uoromethﬁ'— pr opyl
2" 4-di met hyl - 30b}B-&ilny| meraByhet hy! ari-BOPYl3 81 PN o
n- but yl 2, 4-di rpet hyl - 3- pyridi nyl 6-di net lyl $§/ 1
n- propyl 1894 1B pr oﬁ%ﬂﬁ@ﬂgﬂr Zﬁﬁmyl 3- f%%lﬂ%o% . gr?g.mﬂ?l'
n- propyl cg( Il}'ogropyl met hyl 6- met hyI 3-pyridi YRy - but yl
n- but yl mJ 10 tihyl o-propyt i di nyl ®propyh # -gighloro-2-pyridiny]
cycl opr opyl ndtiogl} B.14, 4- nipropyhoxyph€HyO(CHR)RB. 2 3,5+djchlopo-2-pyridinyl
n- propyl mﬁ, ‘h.@'t ri ﬁfs}(ﬁ?](yp ‘Q:QMbpr@Byl ethyl @ﬁﬂﬁﬂ%i‘oé—pyndmyl
CI:-I[_.er r10(CH ¢ 10 ) [ﬁﬁr] n—propyl2 e {)TE tp oxyphegn ¥nethyl—5-methoxy-2—pyndmyl
g § 5-diethylamino-3-methyl- -
107 | B.8 n-propyl n-propy} 2-pyridinyl
i . 6-diethylamino-4-methyl-
33 | B8 n-propyl n-propyl 3.pyridiny] |
. : 5-N-piperidinyl-3-methyl-
108 | B.8 n-propyl n-propyl 2-pyridiny]
109 | B.2 n-propyl n-propyl 5-methyl-3-nitro-2-pyridinyl
110| B.2 n-propyl n-propyl - 3-amino-5-methyl-2-pyridinyl
111 | B9 " n-propyl n-propyl 3-chloro-5-methyl-2-pyridinyl
) § 3-methylamino-5-methyl-
2] B.2 n-propyl n-propyl 2-pyridiny]
} § 3-dimethylamino-5-methyl-
113 | B2 n-propyl n-propyl 2-pyridinyl
114} B.2 n-propyl n-propyl 2-methyl-5-pyridinyl
115} B.1 n-propyl cyclopropylmethy! 4-isopropylphenyl
116 | B2 n-propyl n-propyl 3,4-dimethoxyphenyl
117 | B.1 n-propyl CH30(CH2)2- 3,4-dimethoxypheny}
118 | B.1 n-propyl cyclopropyl 2,4-dimethoxyphenyl
119 | B.1 hydrogen CH30(CH2)»- 2,4-dimethoxyphenyl
120 | B.1 n-propyl HO(CH3),- 2,4-dimethoxyphenyl
. g S-methylamino-3-methyl-
121} B.8 n-propyl n-propyl 2-pyridiny
1221 B2 | = n-propyl n-propyl " 2,4-dimethoxyphenyl
123 | B.1 ethyl n-butyl 2,4-dimethoxyphenyl
124 | B.1 n-propyl 2-hydroxypropyl . 2,4-dimethoxyphenyl
125§ B.2 n-propyl n-propyl 4-methoxyphenyl
126 | B.2 n-propyl n-propyl 3-methoxyphenyl
127 | B.1 n-propy! cyclopropylmethyl 3-methoxyphenyl




70 B.
Ol

DONNI\)I\)I\JNI\)I\)I\)N

1 n- propyl cycl opropyl et hyl 2,4,6-trinmethoxyphenyl 71 B.
et hyl n- but yl 2,4,6-trimethoxyphenyl 72 B.1
et hyl et hyl 2,4,6-trinet hoxyphenyl Table3: [err] 5 Co
Ex. R err] R err] R5 30
B. 1 - CH er Wa»72910ydr ogen n- pr opyl 2, 4-di ch?g%s%’%g 31
B.1 CHerr]S hydr ogen 2- propi/l 2, 4-di chl or ophenyl
W97/ 29109 ' -23- PCT/ EP97/ 00459
-20- Co. Ex. Rl err] Rlerr] Rlerr] Ar
No. No. 32 B} @o. |GEkefr]S ps § 3- heptyl
2, 4- di chl or oppN8) IN8.4" B. E gﬂ' 'gtogethﬁmro en 2- met héxyphenyl nmet Ryl
, 4-di.chl oroppenyf 35 B. 1 rr met Ryl nmet hyl
,4-d| chl orophp | n36] B. | et Ryl hyl
, 4-di chl or oppeny| B§7 B.2 CHe é}llrﬁgﬂ n- pr dpy! 4_Chl°m|?!'p opyl
4-di chl oroppenyj 38} B. 1 n- pr dpyl cycl opropyl met hyl
, 4- di chi orophenyfl _39] B. 1 [ ernd-S 2- pr dpy! yl
4-di chl or oph®%j Bdo| B. 1 l]gd_l n- byt y! 4-~=hl°ropht=ﬂ¥bty|
, 4-di chl orophenyl 41} B.1 CHerr¥ _ n- bLtyI cycl opropyl et hyl
4-di chl orophenyl _42] B. 1 r]Ss al lly
. 4-di chl oroph®¥) B43] B.6 CHA\er ¥SO n- propyl Mmtwidﬁé‘k’ﬂlet hyl
, 4-di chl or ophenyl 44} B.6 CH eflT grrl n-lpr opyl PY“ nyl
ycl opropyl nef hyl P, 4-di chl or énﬁ 73 B.4 CH3CH2 pr opyl|
- propyl 3..4d] met hoxy- flablig_4: - 6-d|methylammo-4-methyl-
131 { B.1 3-pyridinyl
Table 5 :
Rl
PO
R} N~ “R?
Ar
Co.{ Ex. 1 2 3
No.| No. R R R Ar
H
! -C4H, ~-di
46 |B4 _NL/—O‘CH, n-Cqllo H 2,4-dichlorophenyl
CH;
47 |B4 n-C4Hg H 2,4-dichlorophenyl
—N o)
" em,
50 |B3 CH;3CH,O- CH3 | CH3-S- | 24-dichlorophenyl
5
Table 6 ; Analytical data
Co. MS
No. 'H NMR data (CDCl3) M+ 1
1 150.45 (m,2H), 0.78 (m,2H), 1.20 (m,1H), 2.84 (s,3H), 3.40 (d,2H), 33s
5.98 (s,11H), 7.41 (dd,1H), 7.52 (d,1H), 7.76 (d,1H), 8.32 (5,1H)
2 130.88 (d,3H), 1.05 (d,3H), 1.74 (m,1H), 2.52 (s,3H), 3.20 (t,2H), 5.87 349
(s,1H), 6.40 (t,1H), 7.30 (dd,1H), 7.47 (d,1H), 7.99 (d,1H), 8.42 (s,1H)




[err] Ar CO Ex. No. No. Rerr] Rlerr]

.Ar 48 B.2
n- propyl

CH err]O(CH err])[err]-

n-

cyc

| opr opyl net hyl 2, 4-di chl orophenyl 51 B.1
2, 4- di met hoxyphenyl 52 B. 2

pr opyl n- pr opyl 4-chl orophenyl 49 B.

1

n- propyl

n- propyl

n-propyl wosmme@ net hyl am no-3-pyridinyl 53 B.2 N- p PEFYEPIT0459

n- pr opyl 6- di net hyl am no- 4- net hyl - 53B. 2 n- pr opyl n- pr opyl
3-pyridinyl 54 B.2 n- propyl n--g4.opyl
5-chloro-2-pyridinyl 55 B.2 n- pr opyl n- pr opyl
3-methyl -5-nitro-2-pyridinyl 56 B.7 n- propyl n- propyl
5- am no- 3- =2= Mpoyy—S=—drmethytanto- JMSBL'“ | -
57B. 8 n- 0bp I n- propyl 1H NMR data (CDCl3}. pyrdi nyl 74 B.
CH err] O( ‘fr‘{ 1 cHe++o-CHer+ e+ ﬁMUd““wnw
75 B. 1 |6 - CIS[98D)s .54 (5,36 8 [sAH)DGAS (s, 1H), 7.31 (d,1H), Torlophissyl | o
97/ 29109 (s,1H), 7.99 (d,1H), 8.39 (s.1H) PCT/ EPY7/ 00459 21 -
Co. Ex. e eT A—No—MND. 76
5.1 hydrloden 1 AHIE.S43 63HA62 (28D, 375 3 400 ey, 71 | 51 “4 |
hydr ogen 1- s H)Y-730{dd] 1H), 7.52 (d4HDh8 9 @HIHN8M3 (O1HB. 1 hydr oggn
CH err] S(CH e rlly B.%:3
hydr ogen B
hydr ogen (e 3 § R4 (s
6 |52, 02 (m.2H), 2.52 (s 3H), 3.40 (s.3H) 3.51 (m,4H), 5.91 (s,1H), 6.71 365
(t,1H), 7.31 (dd,1H), 7.47 (d,1H), 7.99 (d,1H), 8.42 (s,1H)
7 |8 1.23 (d,6H), 2.00 (m,2H), 2.52 (s,1H), 3.51 (dd,2H), 3.59 (m,2H), 393
5.90 (s,1H), 6.92 (t,IH), 7.31 (dd, IH), 7.46 (d,1H), 8.00 (d,1H), 8.41 '
(s,1H)
8 |50.35 (m,2H), 0.68 (m,2H), 1.25 (m,lH), 2.52 (s,3H), 3.23 (dd,2H), 347
5.88 (s,1H), 6.40 (t,1H), 7.32 (d,1H), 7.48 (s,1H), 7.99 (5,1H), 8.43
(s,1H)
9 |8 103 (d,3H), 1.06 (d,3H), 1.31 (d,3H). 1.95 (m,1H), 2.52 (s,3H), 3.54 363
(m,1H), 5.88 (s,1H), 6.23 (d,1H), 7.32 (d,1H), 7.47 (s,1H), 7.98
(d.1H), 8.41 (s,1H) _ _
10 |8 0.95 (d,3H), 0.97 (d,3H), 1.40-1.80 (m,3H), 2.53 (s,3H), 3.76 377
{m,1H), 5.89 (s,1H), 6.12 (d,1H), 7.32 (d,1H), 7.47 (s,1H), 7.97
(d.1H), 8.40 (s,1H)
11 }50.94 (d,3H), 0.99 (d,3H), 1.53 (m,1H), 1.76 (m,1H), 2.50 (s,3H), 393
2.93 (brs,1H), 3.48 (m,1H), 3.76 (m,1H), 5.97 (s,1H), 6.22 (d,1H), 7.35
(dd, 1H), 7.51 (d,1H), 7.95 (d,1H), 8.36 (s,
12 |80.92 (d,3H), 0.97 (d,3H), 1.52 (m,2H), 1.72 (m,1H), 2.47 (5,3H), 393
3.02 (brs,1H), 3.42 (m,1H), 3.72 (m,2H), 5.94 (s,1H), 6.20 (d,1H), 7.33
(d,1H), 7.49 (s,1H), 7.92 (d,1H), 8.33 (s,
13 13 0.99 (d,6H), 1.98 (m,1H), 2.44 (s,3H), 3.22 (brs, 1H), 3.46 (m,2H), 379
3.73 (m,1H), 5.88 (s,1H), 6.31 (d,1H), 7.32 (d,1H), 7.48 (s,1H), 7.92
(d,1H), 8.32 (s, 1H) _
14 18 0.21 (m,2H), 0.54 (m,2H), 1.10 (m,1H), 2.53 (s,3H), 3.28 (s,3H), 379
3.91 (d,2H), 5.99 (s,1H), 7.32 (d,1H), 7.48 (s,1H), 7.97 (d,1H), 8.43
(s,1H)




82 B.1 n- pr oyl cycl opr pyl net hyl 6- di et hyl am no- 4- net hyl -

.3-pyridinyl 81 B. 1 el hyl n- but yl

6-di mei t hyl am no-4-nmethyl- 82 B.1 n- propyl cycl opropyl net hyl

6- di met hyl am no-4-nethyl 3-pyridinyl 83 B.1 n- propyl met hyl
6- di met hy| aWw@ 8720389t hyl - 3-pyridinyl 84 B. 1 al lyl m"“'gm%?l uyl
6- di net hyl am no-4-nethyl - 3-pyridinyl 8 B.1 n- but pyl n- butyl
6- di met hyl am no-4-nethyl- 86 B. | hydr&gen- 3-pentyl 3-pyridinyl
6- di met hyl am no-4-nethyl - 86 B. | hydr ogen 2- propyl

3-pyridinyl €. B.1 hydr ogen et hy| pentyl 3-pyridinyl 84S B.| 1
met hyl  n- bunNg. 6- dlnethxdﬂhppﬁgmﬁ(ﬁggﬁgl- 3-pyridinyl $0 MB: Pl

nmet hyl - t I| di 91
B2 " npropdf “%@P Gt 3 o2, 3R S 0o W o S 01 3

3 pyridinyl (02 1), 365 (@.tl D0 (1T AGITED, 797
6- di met hyl anfi no- Ra E,8do (s3napyridinyl 93 B.1 n-butyl n-butyl
o7 B IR 175 o B0, ST 153, o
B. 1 I n- priopyl (dd 14d); GG A B 788 (dilH), 8.40(sdH)i net hyl - 3- pyri di ! yl 96dI . I2
e R e o R e S P SR
(dd,1H), 8.44 (s,1H)
18 |9 1.04 (t,3H), 1.77 (m,2H), 2.53 (s,3H), 3.47 (t.2H), 3.98 (m,2H), 4.06 379
(m,2H), 5.52 (brs, 1H), 6.03 (s,1H), 7.33 (d,1H), 7.48 (s,1H), 7.93 (d, -
1H), 8.39 (s, 1H)
19 {80.98 (t,3H), 1.76 (m,2H), 2.50 (s,3H), 3.35 (5,3H), 3.67 (1,2H), 3.72 393
(m,2H), 4.14 (m,2H), 5.95 (s,3H), 7.29 (d,1H), 7.47 (s,1H), 7.97
(d,1H), 8.39 (s,1H) .
20 |80.96 (t,6H), 1.73 (m,4H), 2.55 (s,3H), 3.74 (t,4H), 5.90 (s,1H), 7.40 343
(d,2H), 8.04 (d,2H), 8.25 (s,1H)
21 |80.26 (m,2H), 0.51 (m,2H), 0.92 (1,3H), 1.10 (m,1H), 1.69 (m,2H), 389
2.72 (s,3H), 3.41 (d,2H), 3.47 (t,2H), 6.17 (s,1H), 7.18 (t,1H), 7.43
(d,2H), 7.99 (s,1H) :
22 |50.93 (t,3H), 1.67 (m,2H), 2.71 (s,3H), 3.32 (s,3H), 3.44 (t,2H), 3.61 393

-

(m,2H), 3.68 (m,2H), 6.16 (s,1H), 7.17 (t,.1H), 7.41 (d.2H), 7.99 (s.1H)
23 |50.24 (m,2H), 0.55 (m,2H), 0.95 (t,3H), 1.38 (m,2H), 1.69 (m,2H), 403

2.51 (s,3H), 3.74 (d,2H), 3.82 (t,2H), 6.00 (s,1H), 7.31 (dd,1H), 7.48
(dd,1H), 7.98 (d,1H), 8.42 (s,1H)

24 |50.28 (m,2H), 0.50 (m,2H), 0.94 (d,6H), 1.10 (m,1H), 2.05 (m,1H), 403
2.52 (s,3H), 3.62 (d,2H), 3.82 (d,2H), 6.03 (s,1H), 7.32 (d,1H), 7.47
(s,1H), 7.99 (d,1H), 843 (s,1H)

25 {50.17 (m,2H), 0.47 (m,2H), 0.97 (,6H), 1.05 (m,1H), 1.67 (m,4H), 417
2.52 (s,3H), 2.43 (d,2H), 4.71 (m,1H), 6.13 (s,1H), 7.32 (dd,1H), 7.47
(d,1H), 8.02 (d,1H), 8.43 (s,1H)

26 |52.41 (s,3H), 401 (n,2H), 4.15 (m,2H), 4.79 (s,2H), 5.62 (brs, 1H), 427
6.02 (s,1H), 7.35 (m,6H), 7.48 (s,1H), 7.91 (d,1H), 8.41 (s,1H)
27 |5 1.91 (5,3H), 2.47 (s,3H), 4.20 (t,2H), 4.43 (t.2H), 4.96 (s,2H), 6.03 469

(s,1H), 7.34 (m,6H), 7.49 (s,1H), 7.94 (d,1H), 8.44 (s,1H)



- pyridinyl W97/ 29109

. PCT/ EP97/ 00459 -22- Co. EX. No. No. R4 R5
Ar 98 B.9 n- propyl n- propyl 5-chl oro- 3- et hyl - 2- pyri di nyl
99 B.9 n- pr opyl n- pr opyl 5-i 0do- 3- net hyl - 2- pyri di nyl 100
B. 1Q N-vid 919109 n- propyl 5-f | uor o- 3- net hyl - 2-RGAERITARASS 101 B. 2
n- pr opyl n- pr opyl 3-chloro-5-trifluoronethyl- 2-pyridinyl 102
B. 1 CHerr]QCHerr])[err]- CH err]QggH err])[err] -
3-chloro-5-trifluoromethyl- 2- pyri di nyl 103 B.2 n- propyl n- propyl
3, 5-di chl ofg=2 ooy, 104 B, 27 2=
3127 i ohi of SB[ SR P GrowDt 1 FoGmBED. 193 5D IRI6.IED, 3P UPg oot n$P1

3, 5-di chl (myZH )} #39|(m2HD, BIL(s,1H)n7.80 (oyliH), 7.46 (d,1H), p9apy |

3- et hyl - Qg)i 2B B sdhny! 5-di et hyl ami no- 3-net hyl - 107 §. 8 n- propyl -
n- pr opyl ISLmY;

6- di et hyl mzwpn%’d@' A 2P 35 DR 390 2t o] - 38 8] 8

n- propyl 4.50 @raH)y 5.29 (d LH), 5. 30 «, IH),mﬁftan), &O?(ﬁH?) 7.32Nn-{pr opy!|

n- pr opyl y} B. 2 I

n- propyl. i oA

n- propyl 30 ?ﬁbm 6;3&1)51 &Mm.?ﬂ) ZWB BH) ﬂ)ﬂs (3,3H), B@(ﬂtlfh),ﬁ&p)yll 381

n- propyl (S1A%1620 @THNT-Jo(@RHYY1.38 @;188)/7.51 GUH)

3-di-met hy| BBy MR o7 (L ERD, 2.46 (5.3H), 2.55 (5,3H), 3.85 (m,1H), 5.82 (s.1H), 6.08 | 381

(d,1H), 7.29 (d,1H), 7.39 (d,1H), 7.51 (s,1H) :
32 150.92 (t,3H), 1.01 (t,3H), 1.25-1.80 (m,8H), 2.45 (s,3H), 2.54 (s,3H), 437
3.48 (m,1H), 5.79 (s,1H), 6.02 (d,1H), 7.27 (d,1H), 7.39 (d,1H), 7.50
(s,1H) :
33 |50.96 (t,3H), 1.20 (t,6H), 1.74 (m, 4H), 2.15 (s,3H), 2.34 (s,3H), 2.41 -
(s, 3H), 3.56 (t,4H), 3.79 (t.4H), 5.77 (s,1H), 6.41 (s,1H), 7.54 (s,1H)
34 152.45 (s,3H), 2.56 (s,3H), 3.93 (s,3H), 4.60 (d,2H), 5.90 (s,1 H), 6.70 459
(t,1H), 6,99 (t.2H), 7.27-7.41 (m4H), 7.52 (s,1H)
35 |52.44 (s,3H), 2.60 (s,3H), 3.35 (s,6H), 5.00 (brs,1H), 5.84 (s,1H), 7.29 367
(d,1H), 7.38 (d,1H), 7.51 (s,1H)
36 {5 1.36 (5,6H), 2.42 (s,3H), 2.59 (s,3H), 3.80 (m,4H), 5.80 (s,1H), 7.29 395
(d,1H), 7.38 (d,1H), 7.51 (s,1H)
37 |50.98 (t,6H), 1.78 (m,4H), 2.40 (s,3H), 2.59 (s,3H), 3.69 (m,4H), 5.74 423
(s,1H), 7.28 (d,1H), 7.48 (d,1H)
38 |50.30 (m,2H), 0.62 (m,2H), 0.99 (t,3H), 1.20 (m,1H), 1.8] (m,2H), 435
2.49 (s,3H), 2.59 (s,3H), 3.65-3.90 (m,4H), 5.87 (s,1H), 7.29 (d.1H),
7.39 (d,1H), 7.51 (s,1H) :
39 15 1.05 (d,3H), 1.38 (d,3H), 2.45 (s,3H), 2.56 (s,3H), 3.40 (m,1H), 5.80 423
(s,1H), 7.30 (d,1H), 7.37 (d, I H), 7.5] (s,1H) }
40 }150.98 (t,6H), 1.40 (m,4H), 1.75 (m,4H), 2.42 (s,3H), 2.59 (s,3H), 3.71 451
(m,4H), 5.76 (s5,1H), 7.29 (d,1H), 7.39 (d,1H), 7.51 (s,1H)
41 |50.29 (m,2H), 0.61 (m,2H), 0.93 (t,3H), 1.20-1.56 (m,3H), 1.75 449
(m,2H), 2.43 (s,3H), 2.59 (s,3H), 3.65-3.90 (m,4H), 5.88 (s,1H), 7.30
(d,1H), 7.39 (d,1H), 7.51 (5,1H)

42 132.42 (5,3H), 2.59 (s.3H), 4.34 (d,4H), 5.30 (m,4H), 5.87 (s,1H), 6.05 419
(m,2H), 7.29 (d,1H), 7.39 (d,1H), 7.51 (s,1H)




113 B.2 n- pr opyl n- pr opyl 2-pyridinyl 114 B.2
. n- propyl n- pr opyl 2-meot yl - 5- pyri dinyl 115 B. 1 n- pr opyl
cycl opropyl et hyl 4-i sopropyl phenyl 116 B. n- propyl n- propyl
3, 4-di net hoxyphenyl 117 B.1 n- propyl CH[ err]O(CH ek I’l')ligl’g‘;
3, 4-di met howQen940® 118 B. 1 n- pr opyl cycl opropyl
2, 4-di met hoxyphenyl 119 B.1 hydr ogen CH err]O(CH err] )[err] -
2, 4- di met hoxyphenyl 120 B. 1 n- propyl -21- HX(CH err]) -
2, 4-di net hoxypheny| 121 B. 8 n-propy| n-propyl
5- met hyl am n€o3-jmet hyl - 2-pyri di H&% B, n- pr opyl n- MB8py!
2, 4- di net hoxNehdnyl 123 B. 1 ﬂ'ﬁ“’ 5ata(€DCl)n but yl M+ 1
2, 4- di ret hoxy r
2 okt o DR sial. b oy P, PR ,
o et hoxy P! [248 (B3ED, 305 4RiA 45595 (n DA Op(BIED. 133 @ImD, | as1
3- et onypﬂe nyl %50 (§1HY, 7.51 @ 1mopy! cycl opropyl et hyl _ : :
3- met hoxyphgn ) - 2" . r d Rjerr] taken
Doget hor ¥a [50.130mn 2415, 048 m 21, .56 1t 385, 1,05, (m, 115,150 240 i
4-chl or opherjy!  1§2e4gs.3H), 3.05 (brs,3H), 3.48 (d.2H), 3.71 (m,2H), 6.04 (s,1H), 7.3% 485 (sHaPheny |
gHEjer rl ﬁHl[ erjr] 13918),%.54 (s,1H), 7.60 (d,1H)
-di et hyl anfm g)
G err] O erl 15 G BU TR AP B2k 9B g2H 249 @I, 333 (530D, 756
3- pyridi nyl (m,2H), 3.75 (m,2H), 5.93 (m,1H), 7.31 (d,1H), 7.46 (5,1H), 7.96 407
- (d,1H), 8.40 (s,1H)
46 {80.91 (t,3H), 0.95 (t.3H), 1.35-2.05 (m,8H), 2.70 (t,2H), 3.33 (s,3H),
3.40 (m,6H), 5.92 (s,1H), 7.30 (d,1H), 7.46 (s,1H), 8.02 (d,1H), 8.41 449
s,1H)
47 |60.87 (t,3H), 1.25 (m,2H), 1.70 (m,2H), 2.04 (m,2H), 2.68 (m,2H),
3.41 (s,3H), 3.56 (m,4H), 5.86 (s,1H), 6.60 (t,1H), 7.31 (d,1H), 7.46 407
(s,1H), 8.14 (d,1H), 8.50 (s,1H)
48 |30.95 (t,6H), 1.71 (m,4H), 2.47 (s,3H), 2.55 (s,3H), 3.71 (1,4H), 5.82 357
(s.1H), 7.39 (d.2H), 7.70 (d,2H) |
49 [80.24 (m,2H), 0.54 (m,2H), 0.96 (t,3H), 1.12 (m,1H), 1.74 (m,2H),
2.35 (s.3H), 2.44 (s,3H), 3.73 (d,2H), 3.76 (t,2H), 5.93 (s,1H), 7.29 403
(d,1H), 7.35 (d,1H), 7.51 (s,1H)
50 |3 1.64 (t,3H), 2.52 (s,3H), 2.60 (s,3H), 4.56 (q,2H), 6.02 (s,3H), 7.30 368
(d,1H), 7.37 (d,1H), 7.51 (s,1H)
52 180.9 (t, 6H), 1.68 (m, 4H), 2.13 (s, 3H), 2.30 (s, 3H), 2.37 (s, 3H), .
3.05 (s, 6H), 3.65 (m, 4H), 5.74 (s, 1H), 6.44 (s, 1H), 8.01 (s, 1H) M™ =366
53 |80.9(t, 6H), 1.70 (m, 4H), 2.35 (s, 3H), 2.45 (s, 3H), 3.05 (s, 6H), M+ =380
3.65 (m, 4H), 5.74 (s, 1H), 6.44 (s, 1H), 8.01 (s, 1H)
54 |80.95 (t, 6H), 1.73 (m, 4H), 2.52 (s, 3H), 2.76 (s, 3H), 3.73 (t, 4H), -
5.85 (s, 1H), 7.68 (dd, 1H), 8.45 (d, 1H), 8.57 (d, 1H)
55 |80.96 (t, 6H), 1.70 - 1.78 (m, 4H), 2.44 (s, 3H), 2.47 (s, 3H), 2.50 (s, 383
3H), 3.73 (t, 4H), 5.48 (s, 1H), 8.36 (d, 1H), 9.32 (d, 1H)
56 |50.93 (t, 6H), 1.66 - 1.73 (m, 4H), 2.19 (s, 3H), 2.36 (s, 3H), 2.42 (s, 353
3H), 3.71 (t, 4H), 5.79 (s, 1H), 6.39 (d, 1H), 8.05 (d, 1H)
57 |80.96 (t, 6H), 1.62 - 1.70 (m, 4H), 2.2 (s, 3H), 2.36 (s, 3H), 2.40 (s, 381
3H), 2.96 (s, 6H), 3.68 (t, 4H), 5.76 (s, 1H), 6.91 (d, 1H), 8.08 (d,1H)




Tabl e 5:

[err] Ar Co. EX

[err]

No. No. 46 B. 4

[err]

.n-Clerr]Herr] H 2, 4-di chl orophenyl 47 B4

n-Clerr]H err] H 2, 4-di chl orophenyl 50 B.3 CH err]CH err]O-
CH err] CHerr]-S 2,4-dichlorophenyl 5 Table 6: Analytical data CO
[err]H NNW,@,@QDCl[err] Merr] 1 PETEPSOISH 2H),
0.78 (m2H), 1.20 (m M), 2.84 (s,3H), 3.40 (d,2H), 335 5.98 (slH), 7Al
(dd,IH), 7.52 (d,1H), 7.76 (d,1H), 8.32 (&.1H 2 8 0.88 (d,3H), 1.05
(d,3H), 1.74 (m1H, 2.52 (s,3H), 3.20 (t,2H), 5.87 349 (s,lH, 6.40
(t,1H), 7.30 (dd,1H), 7.47 (d,1H), 7.99 (dlH), 8.42 (s,|H) WD 97/ 29109
PCT/ EP97/ 00459,1124~ e@hmsald ata
Ms No. [err]H Nl\/Rdata(CDCl[err]) _
M+ 13 81 5554~ —A5- H, 7.31 (d, 1 H)),
7.47 349 (s, _gé o1} Mﬁﬁnpc%ﬁ#au&pﬁ% Tl\gsisl??? \E‘Hl 2.43 (s, 3H),
3.62 (m2H), B. 758(t 3H) , 488 M¥]( br s, 351 T4 IBIHA ., 1Hh, 7.39 (dd, 1H),
7.52 (d,IH), 8.1 @5 (s1H) 5968 ggm 60-1.85 (m 4H),
2.56 (s, 3H), 34%“1%1) I H) 269 g 7). F.35 (dd,IH), 7.50
(dd, 1H), 8.01|(d 8. 48 6 | 89702 MI1T (K 3H), 340
(s,3H), 3.51 {méH,|{5. 938051\41#[], 671 98365 (.’»ﬂZEMH*}’(G?)( Zid, 1H), 7.47
(diH), 7.99 (¢, !|§h, 9.42391;[mﬁ)+]7 {l? 1.993 ({d, 6 (R (1] 2H), 2.52 (s, H),
3.51 (dd, 2H), 3. 89 (M 2Hhg) it 100 356 (MH*]

64 393 [MH*] 101 426 [MH*] (C135)

65 350 [MH+] 102 458 [MH+] (C135)

66 366 [MH*] 103 392 [MH*] (C135)

67 381 [MH*] 104 | 408 [MH¥] (CI33)

68 399 [MH*] 105 404 [MH*] (C135)

69 415 [MH*} 106 368 [MH+]

70 411 [MH¥] 107 409 [MHY]

71 399 {MH*} 108 421 [MH*]

72 371 [MHY) 109 383 [MH+]

73 .397 [MH#] 110 353 [MH#*]

74 388 [M+] 111 372 [MH#] (C135)

- 75 407 [MHt] 112 366 [MH*]

76 373 [MH+*} 113 381 (MHt]

77 359 [MH*] 114 338 [MH*]

78 346 [M*) 115 377 [MH*)

79 373 [MH*] 116 383 [MHH]

80 397 [MH+] 117 399 [MH*]

81 381 [MH*] 118 395 (MH+}

82 393 [MH*] 119 415 [MH*]

83 429 [MH¥] 120 385 [MH*]

84 377 [MH*] 121 367 [MH*]

- 85 409 [MH+] 122 383 [MHY]

86 367 [MH*t] 123 383 (MH*]

87 339 [MH+] 124 399 fMH*]

88 381 [MH*Y]) 125 338 [MH*]

89 367 [MH*] 126 353 [MH*)

90 381 [MH*] 127 365 [MH*]

91 393 [MH*] 128 370 [M*]



5.90 (s1H), 6.92 (t,1H), 7.31 (dd, 1H), 7.46 (d,1H). 8.00 (diH), 8.41
(s,1H 8 8 0.35 (m2H), 0.68 (m2H), 1.25 (m1H), 2.52 (s, 3H), 3.23
(dd, 2H), 347 5.88 (slH), 6.40 (t1H), 7.32 (d,1H), 7.48 (s 1H), 7.99 (slH)

8.43 (s, H 9 8 1.03 (d,3H), 1.06 (d,3H), 1.31 (d,3H), %ﬁé‘m’}ﬂﬁ .52
(s, 3H), 3.5WO®B%1%niH), 5.88 (s,|H), 6.23 (d,IH), 7.32 (d
(s, 1), 7.98 (diH), 8 41 (s,IH) 10 '80.95 (d 3H), 0.97 (d,3H), 1.40-1 80
(m3H), 2.53 (s, 3H), 3.76 377 (m 1H2>-5.-89 (s1H), 6.12 (d,|H), 7.32
(d,1H), 7.47 (s,IH, 7.97 (dH)., 8.40 (s . 1H) 1 1 80.94 (d,3H), 0.99 (d,3H),

153 (M H) 1, [0 (0 1) Ma pGetapaalh) [ Co. 1893 P WAGs bW | 3. 48 (m 1H)
3.76 (M1H), 567 fS—H—g 2ot (d, 1H), 7.95
(d1F). 8.36 (s| 1% 8b. 023BHMIT o b7 1% 3 1.72 (m 1H),
2. 4T (s,3H), |39833.b2 (WOR[MHY] 3. 52 1361 5.94 (s, 1H),
6.20 (d,1H), 7|3304d. IH . 352 pamép1H) | 7192 (d1HB7ogMes (.| 13" 80. 90
(d,6H), 1.98 ( . 2. 34 (S, 3A), 3. 2Z (ors, IA), 3.46 (mZH, 379 3.73
(mlH), 5.88 (s .31 ( 7.32 (d,1H), 7.48 (s,1H), 7.92 (d,1H), 8. 32
(s, 1H 14 soSpHliarpacolggicalexdyigles o) ' 1 10 (mH), 2.53 (s,3M 3.28 (s3H),

379391(d2|—5_@M§IH) 732(dIH) 748(slH) 7.97 (d,1H), 8.43
(s, H WO 9gL2046 . , S . '
PCT/97/00459 500, CDCl [err])

Me+1 15 80 9cACIIMIRY 131 (t,3H), 1.38 (m2H), 1.71 (m2H) 2.49 (s, 3H),
3.74 377 (t,2H), 3.65 (q,2H), 5.90 (s,|H, 7.30 (dd, 1H, 746 (d,1H), 7.97
Compounds were evaluated for binding activity to the CRF receptor by a standard

radioligand binding assay as generally described by DeSouza et al. (J. Neurosci.
7:88-100, 1987). By utilizing various radiolabeled CRF ligands, the assay may be used

10  toevalnate the binding activity of the compounds of the present invention with any
CRF receptor subtype. Briefly, the binding assay involves the displacement of a
radiolabeled CRF ligand from the CRF receptor.

More specifically, the binding assay was performed in 1.5 ml Eppendorf tubes using
approximately 1 x 108 cells per tube stably transfected with human CRF receptors.

15  Each tube received about 0.1 ml of assay buffer (e.g., Dulbecco's phosphate buffered
saline, 10 mM magnesium chloride, 20 UM bacitracin) with or without unlabeled
sauvagine, urotensin I or CRF (final concentration, 1 uM) to determine nonspecific
binding, 0.1 ml of [¥23]] tyrosine - ovine CRF (final concentration ~200 pM or
approximately the Kp as determined by Scatchard analysis) and 0.1 ml of a membrane

20  suspension of cells containing the CRF receptor. The mixture was incubated for 2
hours at 22°C followed by the separation of the bound and free radioligand by
centrifugation. Following two washes of the pellets, the tubes were cut just above the
pellet and monitored in a gamma counter for radioactivity at approximately 80%
efficiency. All radioligand binding data was analyzed using a non-linear least-square

25  curve-fitting program. '

Binding activity corresponds to the concentration (nM) of the compound necessary to
displace 50% of the radiolabeled ligand from the receptor. The following compounds
have 2 K; €250 nM : 5, 10, 12, 15 - 17, 19, 23, 24, 26, 27, 29, 31 - 33, 36 - 43, 48, 49,
51 - 54 and 57 - 130 as listed in Tables 2 - 5. Compounds 17, 29, 38, 41, 42, 48, 49, 51

30 -54,57,58,70,71, 81 -85,90-92, 101, 103 - 105, 115, 118, 121 - 123 and 125 were
found to show the best score in this test.




(d,1H), 8.40 (s,IH 16 8 0.96 (t,6H), 1.73 (M4H), 2.49 (s,3H), 3.73
.(t,4H), 5.88 (s,1H), 7.33 377 (dd, 1H), 7.46 (diH), 7.98 (d.IH), 8.40
(s,1H 17 80.26 (m2H), 0.58 (m2H), 0.98 (t,3H), 1.18 (m1H), 1.76
(m2H), 389 2.53 (s,3H), 3.76 (d,H), 3.81 (t2H), 6.02 (s,IH, 7.34
(dd, | H), 7.w8otsbdeslH), 8.44 (s,1H 18 8 1.04 (t,3H), 1.7 PCHEEFHMSP. 53
(s,3H), 3.47 (t,2H), 3.98 (m2H), 4.06 379 (m2H), 5.52 (brs, 1H), 6.03
(s,1H), 7.33 {(d,)H), 7.48 (s,1H), 7.93 (dy30lH), 8.39(s, 1 H 19 8 0.98 -
(t,3H, 1.76 (m2H), 2.50 (s,3H), 3.35 (s,3H), 3.67 (t,2H), 3.72 393
(m2H, 4.14 (g t,(;5295 (s,3H), 7.29 (d 1H), 7.47 (s, 1H) 7.97 (d, 1H),
8.39 (s, 1H 20 . Dy 2er DL P, 3.74 (t,4H), 5.90
(s,IH), 7.40 - e FIVILY 80. 26 (m 2H), 0.51
(m-2H), 0.92 (Theae)npomndﬂ)f(thq mgcm mvﬂmo(\ mdﬁ Ial)sp be evaluawg)yafaﬁﬁus(fsnﬂid)\al 3. 41

(d,2H), 3.47 (tEs For@xlr;npfesth@ &mpgunllgofﬁae E:jxem %wérﬁxoﬁ gi:egrad(fér 1H)

3 61 393
(8(r)n gil) *, 3% (ﬁl“gﬁb‘ n’é““’?%'d(’%!’l?‘ﬁf&“ age ?%'"("t}’ aW%ﬁ“’@B'ZFE“H ﬂgzic@f 1H) 23
P Skl
: S, : e (85 1:572,4987), Wit ifi s (o adapt to who 5
dd, . 7. 8 2H), 0. , 0. 94
Ed,ail)H? 1‘.7188(( Wﬁ %%?gm) 403 2.?2 (s.3H), 3. 62 (d. 2H), 3.82

(d,2H), 6. 03 (Mbtd)specifiCdlly( the btdhdard askdy ﬁﬁﬂiﬂ):ma?c@ﬂmﬁdﬁéfoll&vﬂlﬁlﬁﬁfﬂﬂ) 25

252 (s 300 2‘%&%%94?“*” mjré*?‘h@“e 20 S%% e
(d,1H), 8.0 Ip stimulation sipdios; whole cells §h pecgptors a!@‘%‘%ZH)
4.79 (s,2H), ﬁnmnvﬁebhsateikﬁd incubated for6l Ratir éﬁ?iﬁl)nnhilaﬂﬁxs(cm\&iﬂrau&xs 48 (s, I H),
(7t 9%H§ d 121) 96 (éﬂgﬁy&% %%unr%lg%d%lpﬁf&s #drderdo és?abﬁn?h tit%hatﬂmgaoéﬂtal %J?h( oréler43 '
profile of the particular receptor subtype. Following the incubation, the medium is
15  aspirated, the wells rinsed once gently with fresh medium, and the medium aspirated.
To determine the amount of intracellular cAMP, 300 pu of a solution of 95% ethanol
and 20 mM aqueous hydrochloric acid is added to each well and the resulting
suspensions are incubated at -20°C for 16 to 18 hours. The solution is removed into 1.5
ml Eppendorf tubes and the wells washed with an additional 200 pul of ethanol/aqueous
20  hydrochloric acid and pooled with the first fraction. The samples are lyophilized and
then resuspended with SO0 pl sodium acetate buffer. The measurement of cAMP in the
samples is performed using a single antibody kit. For the functional assessment of the
compounds, a single concentration of CRF or related peptides causing 80% stimufation
of cAMP production is incubated along with various concentrations of competing
25  compounds (10-12 to 10-6M).

Example C.3

The plus-maze and defensive withdrawal paradigms are correlated measures of
exploratory activity sensitive to anxiogenic and anxiolytic effects of experimental

30 treatments. These animal models are employed to examine anxiolytic and anti-stress
actions of compounds of the present invention.

Thxs test pred:cts how ammals respond toan approach-avoxdance situation mvolvmg a
35  bright lighted space versus a dark "safe" area. Both spaces are elevated off the ground
and constitute two runways intersecting in the form of plus sign. This type of



(s,IH),7.34 (m6H), 7.49 (s,1H),7.94 (d,1H),8.44 (s,|H) WD 97/ 29109
PCT/ EP97/ 00459 -26- 28 8 0.98 (t,3H), 1.74 (m2H), 1.93 (s,3H), 2.49
(s,3H), 3.59 (m2H), 4.84 421 (m2H), 4.39 (m2H), 5.95 (s,IH), 7.30

dd, | 7.46 (d, | 7.92 (d, | 8.38 (slH 29 8 0.28 (m
EmZH)F? 120\\(4@7(%%}'?9251(5 3H)H) 3.70 (d,2H), 387 4.50(5@%’?‘9‘?@9
(d1H), 5.30 (dIH), 5.96 (miH), 6.05 (S1H). 7]32(dd 1H), 748 (d,1H), 7.96
(d, I H, 8.44 (s,1H 30 8 1.07 (t,3H), 1.80 (m=2H), 246 (s,3H), 2.55

,3H, 3.36 (d ..
(3R 751 ( Sabplavolgance ] faniyh i g HaspicaCiettor Supoiopaliy” tnd epefivieg nglys
(m 1H), 5.82 (stedysem3ith@ to G&ameénts thal produc@Slisinhibijion EndPan(sdddtive/hypndiit (s, 1H)
32 -8 0.92 (t, 3hpu§ syanf htrése) %o&a@&aﬂc&@tr&ﬁk%@neﬁsﬁiﬁ&h@'épn 'sﬁﬁ:e@ 3H),

437 3.48 1
(s, H 33( m8 H) q mé% dar omg:n(v(re 84_‘)0!1 tlig é)m:n(aﬁ;ps 4 -Hiaze appaspiis has four
(s,3H), 2.41 -am(lem)sp cm)aﬁngm .wigeq to@achOotlier and s elévated fiom thHﬂooﬁsu&mgs

d, 2
5 8 (5,11 6 T80 L8 %Mﬁd‘w P80 cthgnd st odgk o 1)

35 8 2.44 (s, 3iqpenams) pub ipdivy Y@'t@@e(csﬁltsfofl%ma@ a9d aflewed, ) |
7.29 367 (d, 1Hr¢e 088 t4 alll fory amik 615 (rnuied) Sabject8 ark. ol»ser(ranﬁkhxgh 3%!?06&11?"')51
T R i il S eyl
(mar), 5. 70 4spenkig eash armis sscprel pytoiaiigally by photogll teaws ausl § sRmmuger 0. 62
(m2H), 0.99 (tpdgdam. ITHRGnizeis wiged cli:arB\imlj mdﬁhb clothititwen48ck tial3 Hhe meabifle
(s, 3H), 3.65-3. 8Pan§cmgérm:-'ﬁk§ béhavior i lms’tasrcigg décteatd o time spent on open arms while
. the measure of anti-stress efficacy is a compleinentary increase in time spent on open
arms. -
15 Validation of the Plus-Maze Using CRF Peptides :
Central administration of CRF and exposure to any of several experiméntal stressors
suppresses exploration in the elevated plus maze model of anxiety. When measuring
the behavioral response to social defeat, central administration of the alpha-helical CRF
(9-41) antagonist either post-stress [25 pg ICV] or pre-stress [1 itg ICV] reverses the
20  anxiogenic effect of social defeat. This anti-stress action of the CFR antagonist is also
exerted following intracerebral administration into the central nucleus of amygdala
[250 ng IC]. '

Rats were administered the test compounds orally one hour prior to the five minute test.

25  Some groups were placed in a water-filled pool for ninety seconds immediately prior to
placement on the Plus-Maze (Stress group) while control subjects were removed
directly from the home cage (Non-Stress group). In the non-treated animal group a -
significant reduction of the percentage of the average time spent in the open arms was
observed (from about 36 to about 16 %). Upon administration of 2.5 or 20 mg/kg of

30 compound 53, the % time in the open arms returned to a level equal, within the error
range, to the untreated group.

Example C.3-b : The defensive Withdrawal Paradigm

Testing takes place in a plexiglas open field (106 x 92 x 77 ¢cm) containing a cylindrical
35  galvanized steel chamber measuring 17.1 cm deep and 10.2 cm in diameter. The )

chamber is open at one end and is located along the wall of the open field aligned



7.39 (diH), 7.51 (s,1H) 39 8 1.05 (d,3H), 1.38 (d,3H), 2.45 (s,3H), 2.56
(s,3H), 3.40 (mH), 5.80 423 (s,IH), 7.30 (d,IH, 7.37 (d,1H), 7.51 (s,|H
40 8 0.98 (t,6H), 1.40 (m4H), 1.75 (m4H), 2.42 (s,3H), 2.59 (s,3H), 3.71
451 (m4H), 5.76 (s,IH), 7.29 (d,1H), 7.39 (diH), 7.51 (s,1H) 41 8 0.29

(m2H, O.&bdmepse) . 0.93 (t,3H), 1.20-1.56 (m 3H), 1.75 PCI/ERIUN0ESH 2H),
2.43 (s,3H), 2.59 (s,3H), 3.65-3.90 (m4H), 5.88 (s,IH), 7.30 (d,1H), 7.39
(d,IH. 7.51 (s,1H 42 82242 (s,3H), 2-38B (s,3H), 4.34 (d,4H), 5.30
(m4H), 5.87 (s,IH, 6.05 419 (m2H), 7.29 (d,hH). 7.39 (d.IH), 7.51

(s, 1H OEeagthavistOand 15.0 cm away from a corner of the open field. The open end faces the

PCT/ EP97/ 004 * 1[ ERR
M+ | 43 [er ?]?'6“’% 1Th(°%f’§‘ﬂ|)f'°mds gminateg by flupresgeny fe’é'%qul NE&F ( [ )
(m1H, 2. 49apigmalsge "émdsc pte ‘m"fafsl igptess envjronipent by placingthem intojthe 7. 33

E? |3||:|)|) : l;?é ?ﬂ@hdmm (niin%m&s lﬂfﬂ%tgb(‘gr H;d%h&ﬁpﬁg?{%h%%&%mﬁm 0.90

3.71 (m %ac pa@d ' £d, 1H)

45 [err] 09‘1‘}'4;1{;?g apjmalsis monitered &l (s, 3H),
2 0?6( g ml |2_|)|'|) b video (:mﬁrH) ThE Iz@s%c 0 lul%thg cl?ihbéxdwill'ﬂe ,measttéd ﬂlﬁﬂdéhneci asifie
(msiy, 2 70%% of 5@%‘@{:@4@3&33* 4 ﬁg@ e fﬁﬁ?)er#gasswsl .

7.46 (s, 1H), mnde t@@enﬂychgnhcr_and evqra}gclgmﬂ(qftbngmmz 25
(M 2H), o 70chdn 'I‘hB‘n%kQu:e&'aﬁﬁlof 54 Hereass if) meah thfie
(55 8?H§ s, I'H), thh% &J_de chg‘r]ibeg' dé&')lpouﬁd reduce(a-/ﬁe( r%b%nl_ame m tl1ie cl‘a:rlber
o from about 80 seconds to about 20 to 40 seconds when administered at doses of 0.63,
2.5 and 20 mg/kg p.o. torats. - '

15  Validation of Defensive Withdrawal using CRF peptides _

When injected ICV, both alpha-helical CFR (9-41) and CRF modify behavior in the
| defensive withdrawal paradigm. In particular, ICV administration of CRF in animals

p:evibt__xsly familiarized with the apparatus increases both the latency to emerge from
the small chamber and mean time spent in the chamber over the fiftcen minute session.

20  Similarly, infusion of CRF into the locus ceruleus produced similfar changes in '
defensive withdrawal behavior suggesting that the interaction of CRF with
noradrenergic neurons is involved in defensive withdrawal behavior in rats.
Conversely, ICV administration of alpha-helical CRF (9-14) or d-Phe CRF (12-41),
competitive CRF receptor antagonists, reverses the CRF-like effect of a restraint

25  stressor in familiar environment condition and significantly decreases latency to emerge
and mean time in chamber measures in animals unfamiliar with the apparatus.

D. Composition examples
The following formulations exemplify typical pharmaceutical compositions in dosage

30  unit form suitable for systemic or topical administration to warm-blooded animals in
accordance with the present invention.
"Active ingredient" (A.L) as used throughout these examples relates to a compound of
formula (I), a N-oxide form, a pharmaceutically acceptable acid or base addition salt or

a stereochemically isomeric form thereof.
35



48 [err]0.95 (t,6H), 1.71 (m4H), 2.47 (s,3H), 2.55 (s,3H), 3.71 (t,4H),
5.82 357 (s.lH), 7.39 (K2H), 7.70 (d,2H) 49 [err]0.24 (m2H), 0.54
(m2H, 0.96 (t,3H), 1.12 (m 1H), 1.74 (m2H), 2.35 (s, 3H) 2.44 (s,3H),
3.73 (d,2H), 3.76 (t,2H), 5.93 (s.IH), 7.29 403 (d, 1H) W 751
(s, 1H- 50 [WO9F291084 (t3H), 2.52 (s,3H), 2.60 (s,3H), 4 56 8. 0
(s.3H), 7.30 368 (d,1H), 7.37 (d,1H), 7.5i (s,1H 52 [err]0.9 (t, 6H)
1.68 (m 4H), 2.13 (s, 3H), 2.30 (s, 3H), 3337 .(s, 3H), 3.05 (s, 6H), 3.65
(m 4H, 5.74 (s, 1H, 6.44 (s, 1H, 8.01 (s, 1-H M =366 53 [err] 0.9

(t, 6H), 1.70 (BRampl)D.12.CGrhl sohtiod?), 2. 45 (s, 3H), 3.05 (s, 6H) 380
o {Math }\f‘f ity 4 hyardf Wtﬁé? ﬁy'(é i bl
7.68 (dd, IH), 4lcfboiliag purified watery I 311 of this sglstlor[%feﬂls@wf(rst omgf 1. 70 -
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> 48 (s, 1 m% Wi re m a’rt OfImer so 1(2t| f ropanetriol

(m 4H) . 9 (& %("3‘ {'E @8%“9?% 9 %P iﬂﬂ)"579
(0 I e 30 (aadsinfscsbmmp@somnmadpemmtogﬁogpfse@msagcmnm 70 (m
4H), 2.2 (s, 3|tﬁssoﬁe§ﬁd.§loﬁbﬂtera3dé@nl(o?tas§g§éa§h|hm Jeﬁerrﬁéﬂ%enc@m@B (t,

gEDT} E§9;? 002391%? qﬁ‘%ﬁﬁ“é’ 1““&?1&% SPE‘?O"%Q’ the @5’““?%8’“?““1\?39? EHaR f Volmg ¢ 5

Co. No.  Mass of38¢ proyidinganoraGolution comprisirgs myyef the AL per teaspgonful (S ml). 364

[MH] 59 10 The r&@ﬁlﬂgWuuon is fxlled m ﬁﬁtable contamer§95 [ MH+] 60 - 394 .
[ M1 97 07 [ M+ 0 [ MH+] 98
3r2 ] (ClSnga le D.2 : Caj su?es [ ] 99 464 [ .']

20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The -

15  resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules, -
each comprising 20 mg of the A.L.

Examgle D.3 : Film-coated tablets

20 A mixture of 100 g of the A.L, 570 g lactose and 200 g starch is mixed well and
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl-
pyrrolidone in about 200 ml of water. The wet powder mixture is sieved, dried and
sieved again. Then there are added 100 g microcrystalline cellulose and 15 g

* hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,

25 - giving 10.000 tablets, each comprising 10 mg of the active ingredient.

To a solution of 10 g methyl cellulose in 75 ml of denaturated ethano} there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
- 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is

30  molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of
polyvinyipyrrolidone and 30 ml of concentrated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

apparatus.
35



63 381 (M+] 100 356( MH] 64 393 [ MHH]

. 101 426 [MH] (d 35) 65 350 [ MH] 102 458 [ MHH+]
(C135) 66 366 [ MH+] 103 392 [ MH] (C135) 67

381 [ MH+] 104 408 [MH+] (d 35) 68 399 [ MH]

105 | 404y 34riside ( CI35) 69 415 [ MH+] 1 (PET/EPITI0459368

[ MH] 70 411 [ MHH] 107 409 [MH] 71 399
[ MH+] - 108 421 [MH] 72 -34- | 371 [ MH] 109
383 [MH#] 73 - 397 [ MH+] 110 353 [MF] 74

388 [ Mt] (C135) 75 407 [ MH+]

112 sJniectabfe so 381 [ MH] 77
359 I 8gm xl 4—hydmxyber\g;93tepu&p]2 greopyl 4-hydmxy@gothpre dissolved in1 15

gg; % m ilr] 79 about 0.5 1 of Bdiling Weake} gor injection. Aftércooling to ab&ﬂSOde/hﬁé}e wéte added 118
395[ MH+] ~ 82 while stir}i‘]jag § lmf]aci% 8 Og Wrdﬂvgde glycol and ﬁ%é& f% ’gge solution 429
[ MHH] 5 wagpgpledto mommempn@mpplemcmcd withwatesifoy injection q.s. ad 11

367

(MH#] 85 volume, givitigQ soliftion of 4 m Flml of AlR%he soluuon \?&%{&Mi@d byBl‘f’lttanon24 367

MH+ 383, [ VH+

%99 ][M—|+] 88 &‘zﬂ%ed’“éEFI"ﬁ?F%'{‘ 125 338 [M+] 89 367
[ MH+] 126 353 [ MH+] 90 381 [ MH+] 127
365 [ M#+] 91 ExampleD. jes 128 370 [ M

10- 3 Grams A.L was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
25 mi polyethylene glycol 400. 12 Grams surfactant and 300 grams triglycerides were
molten together. The latter mixture was mixed well with the former solution. The thus
obtained mixture was poured into moulds at a temperature of 37 to 38°C to form 100
suppositories each containing 30 mg/ml of the A.L



WO 97/ 29109 |
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381 [ MH] 129 368 [ M+] 93 409 [ MH]

393 [ MH] 94 352 [ MH] 131 379 [ M#] C.

Phar macol ogi Wei97e%&pl es Exanpl e C. | REPRESENTATI VE COVPORERERRNMR: CrF
RECEPTOR BI NDI NG 5 ACTIVITY Conpounds were eval uated for binding
activity to the CRF receptor by a standard3%-adi-ol i gand bi ndi ng assay as
general |y described by DeSouza et al. (J. Neurosci. 7:88-100, 1987). By
utilizing vari &lgimsadi ol abel ed CRF |igands, the assay may be used 10 to
eval uate the bing ddhpdshd ¥f fovmslth t he conpounds of the present invention
with any CRF receptor subtype. Briefly, theghinding assay involves the

di spl acement of a radiol abel ed CRF |igand frjomthe CRF receptor. More
specifically, the binding assay was pegfes |n 1.5 m Eppendorf tubes
usi ng approximately | x 106 cells per flub zy traBsfected with human
CRF receptors. 15 Each tube recei R4 ou1N O0.R"m of assay buffer (e.g.,
Dul becco' s phosphate buffered saline, 10anT™ magnesi umchloride, 20 [err]M
baci tracin) with or wi thout unlabel ed sauvagine, urotensin | or CRF (final

concentratisn, | idchididg\he s@RredRbmbAan® tH PRIARELS [1251]
tyrosine - ovine CRFt;\&‘g}al concentration -ZOOt%%I or [%ﬁ%%qﬂm%
t

as determ ned by yS| s) and 0.1 m of a nenbrane 20 _
suspensi on of ceRlds bBﬁRélon ORJ: t he CRF receptor. The nmixture was incubated

for 2 hours at 2&[29; Galic?]' Co¥R &Jtﬁ giion of the bound and free -
radi ol i gand by c&gtrgﬂg&g $Q,T ﬂgm sh s of ther‘FEleﬁllets the
tubes were cut j m {16 alkyithioer f or
r adi oaclt i Vﬂ?j y at R&jiphydtogen: €)-galldomeric- nndleﬁg:gcycléﬂkylbmethyll Cagoydloblikylli ng dat a
was anal yzed using ag kﬂﬁ'ﬂ rogram
Bi ndi ng Zlct ivity gor &%ﬁ E a}tﬁfco centr (ﬁl on xE)Hﬁikdf(’m(w&goﬁpognd
necessary to
RS is Cj._galkyl, mono- or di(Cs.gcycloalkyl)methyl, Ar!CH,, Cs.galkenyl,
Ci-salkyloxyCj.galkyl, hydroxyCj.ealkyl, thienylmethyl, furanylmethyl,
15 C1.-salkylthioC;.galkyl, morpholinyl, mono- or di(Cjgalkyl)aminoC)_galkyl,
- di(Cy.galkyl)amino, C;_galkylcarbonylC;_galkyl, C).galkyl substituted with
imidazolyl; or a radical of formula -Alk-O-CO-Ar!;
or R4 and RS taken together with the nitrogen atom to which they are attached may
form a pyrrolidinyl, piperidinyl, homopiperidinyl or morpholinyl group,
20 optionally substituted with C;.galkyl or Cy.galkyloxyC;_galkyl; and
Ar is phenyl; phenyl substituted with 1, 2 or 3 substituents independently selected
from halo, C;_galkyl, trifluoromethyl, hydroxy, cyano, Ci-salkyloxy,
benzyloxy, Ci.galkylthio, nitro, amino and mono- or di(C;.galkyl)amino;
pyridinyl; pyridinyl substituted with 1, 2 or 3 substituents independently
25 selected from halo, C;_galkyl, trifluoromethyl, hydroxy, cyano, Ci-salkyloxy,
benzyloxy, Cj-galkylthio, nitro, amino, mono- or di(C;.galkyl)amino and
piperidinyl; and wherein said substituted phenyl may optionally be further
substituted with one or more halogens;
Ar! s phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
30 sclected from halo, C;.galkyl, Cy.galkyloxy, di(Cj.galkyl)aminoC;_galkyl,
trifluoromethyl and Cy_galkyl substituted with morpholinyl; or pyridinyl; and
Alk is Cj_galkanediyl;
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PCT/ EP97/ 00459 -30- Exanple C. 2 CRF STI MU3BTED ADENYLATE CYCLASE ACTI VI T¥
The ctonpounds of the present i nvention may al so be eval uated by vari ous

f t | test ti _
bo 'screoned for vt FpriA RSt £ ROV R melbon e RRlol RaFacsay for
the det er mi nat i orPysimiding and 2,5dimethyld7- QE@WMK‘Q -3-pbenylpyrazoloflS-alpyrimidine

performed as genedréhébtyineleded; i bed by Battaglia et al. (Synapse 1:572, 1987),
with nodifications to adapt the assay to whol e cell preparations Mor e

PPnal 10 Syon hies SRR | Fndieth S R RS s 1 eally or s b
in DVEM buffer. INRRY andRis bydrgdeesqlkmwdmw@i kdkyu Chgdliylcatbonylokgct ed

CRF receptors ar q:lp&ﬁ{ﬁdrcgﬁ,gﬁm ,@tﬁ% bg}&&ﬁ gqhour at
37[err]Cwith va n ons 0 nd 81“ &d_peptides
in order to estat}JI: @ﬁ‘yﬁ &Eﬁﬁ‘F‘ Y“EF"@!FME Gﬂdgﬂéfe
particular r eceptld&niml;epwthﬂhﬂmmqngtmm wluclum axeratadhed tofoctham i s 15

aspi rat ed,jot he \Aqiyh@hainyp ipefidifg, q)enmn&horfrﬁ&ﬁiiu %ﬁg ?@@‘ﬁ“‘ e medi um
aspirated. To dete r] of a
L e ki o e A oL B
each well and thélydmm.tﬁlr@lkyhm@mlkylthmamﬂ Aris u lphérgrtisubbtitué2d mwéthrl] Cof 8r 16
to 18 hours. The tu t he
wel | s washed wtﬁagr?ﬁgg%%%}] err et ahof)?ﬁ%eocy@gﬁoﬂ]g
hydrochl oric aci d\dﬁﬁpﬁﬂ "ﬂéj \‘1 %’t sopstitysnis cach indencadently selggted

| yophi i zd8 and tfrmmhalempe,nnlad trifludnorbédbyl] mond- osddep@lEyl)atrﬁi@pipuﬁdnﬁyl The
neasurement of cp,icayhe

3. A compound according to any of claims 1 to 2 wherein R! is NR4RS and R4 is
C2-4alkyl, hydroxyC;.zalkyl, C3.4alkenyl or Cy_zalkylcarbonyloxyCa.4alkyl; RS is
20 C2-4alky], C3._4alkenyl, hydroxyCj.4aiky] or cyclopropylmethyl; R2 is Cy.salkyl; R3
is hydrogen, Cjsalkyl or C;.zalkyithio.

4. A compound according to any of claims 1 to 3 wherein R! is NR4RS and R4 is
C3.4alkyl or allyl; RS is Cp_4atkyl, allyl or cyclopropylmethyl; R2 is methyl; R3 is
25 methyl; and Ar is phenyl substituted in the 3-, 4-, 6-, 2,4- or 2,4,6-positions with
halo, C;_galkyl or Cj_galkyloxy.

5. A compound according to any of claims 1 to 3 wherein R! is NR4RS and R4 is
C34alkyl or ally}; RS is C3 4alkyl, allyl or cyclopropylmethyl; R2 is methyl; R3is
30 methyl; and Ar is 3-pyridiny! substituted on the 4- and/or 6-position with methy] or -
dimethylamino.

6. A compound according to claim | wherein the compound is
3-[6-(dimethylamino)-3-pyridinyl]-2,5-dimethyl-N,N-
35 dipropylpyrazolo[z,3-a]pyﬁnﬁdin-7-én1ine, or
3-[6-(dimethylamino)-4-methyl-3-pyridinyl}-2,5-dimethyl-N,N-
dipropylpyrazolo[2,3-a]pyrimidin-7-amine;
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sanples is perfornmed using a single antjpg: | e fUﬁ_ﬁSI IT AS BEEN
,assessnent of the conpounds, a single ('\:/b m H“JHWHH' _ or reﬂglﬁgg

pepti des causi ng 80% stinul ati on of cAMP; sl S*I Ncy ] |
vari ous concentrations of conpeting 25 conmpounds (10-12 t Bct .
Exanpl-e C. 3 WQ973P8- maze and def ensive w thdrawal paradigns are correl ated
nmeasures of exploratory activity sensitive zo anxi ogeni ¢ and anxi ol ytic

ef fects of experinmental 30 treatments. Tﬁ X

se-ani mal nodel s are enpl oyed
to exam ne anxiolytic and anti-stress actions of conpounds of the present
i nvention. Exanpl ghestereacheificalliFisometie forfis.ar thvipharnaeeutitaliyacthptable acid
predi cts how ani mBl4itiof SRRHerkst, @n approach-avoi dance situation involving a
35 . bright lighted space versus a dark "safe" area. Both spaces are
e E-g,ﬁggd;;;_ the of g;,ggosgg% comsing § pharmaceutically abceptable carricr. and ds ative ¢ O™
PCT/ EP97/ 00459 - 3lingredipntacthirapentcaliyeffectivetamauntad aicompowidas slaiméd in@ny omef
“enotionality" angygk ;iydh@_y and is very sensitive to treatnents that
produce di si nhi bitioﬁ?‘?suc an sedativethypnotic drugs) and stress. No
notivational constraints are necessary apd the anima] .is free to remain in
the dark or verR urfsPEGess{or RIeRarigs a composition-ps clajmeddin claim 7 charactenzed imthat 3 oy
5h ?lrms ((10 X ?r;)tﬁéf)peﬁﬁcdﬂy@l’fec%@hibﬁntdfaeembomfdmuamih&nﬁ‘bmlaftcﬁinh §F1 ;)m .
t he oor 0 cm. . Al ' (40 cmhig an
B0 O™ 1o PRl P B S SARLOREI el L

L. .
two arns have no wa arns) . jects a vidually onto

the center of the maze and allowed free access to all four arns for 5
m nutes. Subj ed-s Arempmadaccondiag tonny eneof flaiws | te A feree aopmedigievi a an
on-line display of the rats |ocation on a conmputer nmonitor. Tine 10 spent

in each armis kC phot ocel | beanms and a conputer

program Tt’ig nai;(gcﬁ%q'\%ggg% eg‘?]so\?mké'ﬁmg&/darrp cloth between each trial. The

nmeasur e of ‘anxi ogenic-1like behavior in this _task is a decrease in time

spent on open arns while the nmeasure of ant & stress efficacy is a

conpl ementary increase in tine spent O
i

.
R? N~ “rR?
Ar

. including the stereoisomers and the pharmacentically acceptable acid addition salt
- forms thereof, wherein R!, R2, R3 and Ar are as defined in claim 1, including the
20 compounds 5-methyl-3-phenyl-7-(phenylmethoxy)-pyrazolo[1,5-a]-pyrimidine and
2,5-dimethyl-7-(methylamino)-3-phenyl-pyrazolo[ 1,5-a]pyrimidine, for the
manufacture of a medicament for treating physiological conditions or disorders
arising from the hypersecretion of corticotropin-releasing factor (CRF).

25 1L A compound of formula (II') wherein the radicals R2, R3 and Ar are as defined in
any of claims 1 to 5 and radical W' is hydroxy, halo, mesyloxy or tosyloxy; a
stereoisomeric form or an acid addition salt form thereof, with the proviso that
compounds wherein Ar is unsubstituted phenyl are not included.

WI

S
Rs/erN Rz an

30 Ar
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arns. 15 Val i dati on of the Plus-Mize Usiki \ns: | THIStSHEET HAS wEEN
adm nistration of CRF and exposure to am“mumﬁm“ﬂﬂen ment REPEACEPBSOr S
suppresses exploration in the el evated plsuscrmaee wmodel *of ' . -
measuring the behavioral response to social defeat, central adm nistration
of the al phygwldof®l CRF (941 ) antagoni st either post-str ®CTEPYERYY 1] g
ICV] or pre-stress [ 1 [err]g ICV] reverses the 20 anxi ogeni c effect of
soci al defeat.. This anti-stress action of-38he CFR antagonist is al so

exerted follow ng intracerebral adm nistration into the central nucl eus of

anygdal a [ 250 . 1 0] X rally one
hour prior to %é%ﬁ%@%@%ﬁa%ﬁe&@%ﬁg@ l'Cc.B hi in a
wat er-filled pool@figicting A injermedigicpf Wmﬁwmmdm of fermruiedl) ina t he
Pl us- Maze (Stress gestion-ivdit dobveignt r ol subjects were renoved directly from
the hone cage (Non-Stress group). In the non-treated animal group a
significant reduction of the gercentage of the average tingispent in the
open arns was observed (from §bout 36 to about 16 % . Uponjadm nistration
of 2.5 or 20 ng/kg of 3 und 53, the % time i ke n armns
returned to a level equdl, Jli tBln ttheReTHor—TaMye, tallt hd unlreated group.
Exanpl e C.3-b: The deReénsijve Wt Rirawal Paradi gm T8 t¥ke3R¥l ace in a
plexiglas apen field (106A 9@ x 77 cmmgontai ning a cyri ngrical 35

gal vani zed steel chanmber neasuring 17.1 cmdeep and 10.2 cmin dianeter.

The chanber is 0%.%%5%%&&%% of PR tVE) WidPad PG rhedibee OF forliG1aOPE"

field aligned Z o . ] o _
PCT/ EP97/ 00459 - 32-(VilR iy Frfptien-inery solvenband-insho-presenennl 4 suitsblebase yielding open
fi.el d. The open endofmpoamdistof formula(Ba), ddfiredap eompovalisof formith gywharemR DY
fluorescenfq ceil i ngyhs ghting. For testing, the animals are introduced into
the unfamTiar test edvironnent by placing theminto the snmall chanber.
Tests take 5 minutes in duration and the apparatus is cleaned with a 5
mild acetic acid solution aft®® each test. The test corrpouﬂﬁ S
adm nistered orally one gy Ne—N

| + R=W — I

R® N~ "R? R N~ "R?
Ar (V) vI) ' Ar (I-a)

wherein in the above reaction schemes the radicals R1, R2, R3, RS and Ar are as
15 defined in claim 1 and W is an appropriate leaving group; |

or, if desired, converting compounds of formula (I) into each other following art-
known transformation reactions; and further, if desired, converting the compounds
of formula (I), into an acid addition salt by treatment with an acid, or conversely,

20 converting the acid addition salt form into the free base by treatment with alkali;
and, if desired, preparing stereochemically isomeric forms thereof.

13. A process of preparing a compound of formula (II') as claimed in claim 10
characterized by
25 reacting an intermediate of formula (V) with a B-keto ester (V) in a reaction-inert
solvent, thereby yielding compounds of formula (II'-a), defined as compounds of
formula (II') wherein W' is hydroxy;
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hour before the 5 mnutes test. The behavior of the aninal

.and recorded by video canera. The latency to | eave the chamu“wmrllmmn““l
measur ed and defined as the placenent of all four paws in tHe 6peh f'1el’d.

Al so nmeasured is the nunber of passages nmade between the %ﬂ@g t he
open field awOsRMOtverage length of time in the 10 cha ?

The nmeasure of anxiolytic efficacy is a de ease in nmean tine spent vmthln
the encl osed chanber. Conpound 53 reduced e mean time in the chanber from
about 80 seconds to about 20 to 40 seconds when _adm ni stered at doses of
Valid {"l on of Defensiv

0. 63, 25and20ng/kgpo 8r .

Wt hdrawal using (§s A ﬂ tect ot h al pha helr!r CFR
(9-41) and CRF nodi e e si ig In
particular, ICV & Nﬁ ion of CRF ig* g?w ousgP pj Rrzed
with the apparatus i reases both the | aten to errergefrom e smal |

chanber and nean tinme sgent iin the chanber ovem-hhe fifteen m nut@rgessi on.

ehanges | n"det ensiau Opia bR pSmblial FtiAniiE blay il BB LMY,
CRIF wi t h nor adr e{Eriy definsd apepmpoyndsf Sorpnuia &r) vhereim W' isothgr thenhadrexy;

behavior in rats. Conversely, ICV adm nistration of alpha-helical CRF
(9-14) or dsPhe Chyhefelir'the above Faabiidr schiénésitie raBicals RO RISHIFURE &3 definé £HET S€S

the CRF-1ike effect.of, a st nfamllar envi ronnent
condition and si gﬁfalnf’claaﬁfl 'ﬁb?f%’%ﬁé ’Irﬁ?s&,lrrifgigftgsyé l’ge and rrean time in
chanber measures in animals unfamliar with the apparatus. D. Conposition
exanpl es The fol l mrﬁgesfrw,mmrur@nwwlppffoywwﬁ 2 into pashothee Eollowing art-
conpositions in d(kﬁaﬂﬂtxﬁﬂsfomhﬁbﬁre%ﬂidﬁk%lﬂ?ﬁhieﬁxfdb&uéd{ﬁiﬁ%ﬁlg%eédﬂiﬁoﬁﬁds

adm ni st ratf on to P‘go@gﬁ@ itioll s aplf% y c(rgﬁ T Yag

i nventi on. Activ as use I’OUQ

relates to a conp@gmfmgthem itjqm salt forry iptei thefreehase by troatmentewith alkalial | y

accept abl e aci d . Olynd)3afaeshedliprdpatingsibrbochbmitally RoMAE R @efeb, | Soneric form
t hereof. 35




v . :

W97/ 29109 ' PCT/ EP97/ 00459
-33- Exanple D. 1: Oal solutions 9 g of nethyl 4-hydroxybenzoate and 1 g

df propyl 4-hydroxybenzoate are dissolved in 41 of boiling purified water.
In 31 of this solution are dissolved first 10 g of 2, 3-di hydroxybut anedi oi c
acid and thereafter 20 g of the A'l. The latter solution is 5 conbined with:
the remaining part of the fornmer solution and 12 1 of 1 , 2, 3-propanetri ol
and 31 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin
are dissolved in 0.5 1 of water and 2 ml of raspberry and 2 m of

gooseberry egserefthér Bpad dedinvdtionlcahdesiis mieLiEdndiounds 6OMSEh BRAT) s bl ihdtE

former, water  is adde .S.. t vol.u f _ ravi di ng, an or.a ol ution
conprising 5 %V%fwﬂhtgne%_r?w%oet?\a& éﬁ?b}%’@ﬁf@F“@%‘&H@Pﬁfﬁﬂm@h@f%@lﬁ&Zr?‘ﬁij

sol ution is fpykinddineang @jStditnethyt-@r(tnathybmsino)E-ahgiyd piraZoloRapalplyamidife greof
the A 1l., <6 h | auryl sulfate, 56 g starch, 56 g lactose, 0.8 g

col l oidal “sil'icon dioxide, and 1.2 g nmagnesi um stearate are vigorously
stirred together. The 15 resulting m xture is subsequently filled into
1000 suit abl €THegrdene i igtended 1o exalude cempowrals Wisclospd insiPrgl /037,587 aid t he A. L.
Exanpl e D. 3: %i_bpfp%gd tabl ets Preparation of tablet core 20 A m xture
of 100 g of the A'1.,”570 g |l actose and 200 g starch is mixed well and

thereafter humdified with a solution of 5 g sodi um dodecyl sulfate and 10
g pol yvi k9l - Asyusedlin therfereigningisisfinitidfand heséinefdarchalo Frgenowice tofbwaerchirast ur e

I's sieved, dr : S £ . L {3 ; ; ' ai A

m crocryst al Hrﬁ‘g()%gﬁ [l?jqoégg%gg%ﬂéldéylgzﬂﬁ%r%gdg%@tsgé&\l}gggﬁgﬁcgg%?kfémafiﬁqéuu\ﬁﬂ%? e
i's mxed wel Ihydrgatonpprdisals having 80trabf3eé Girbgrsatome; sych as, for axempleaBiegdenceach
ol T Ul 056 i n 7 e L L D efhedifioL S pRAkHEd T | StekinanTand e,
of ethyl cel |hnghed isqme ﬁﬁeOfa}ﬁcﬁa@WPa&oH}?éﬁﬁ%éﬁﬁtsaw@ﬁg bruperRpLraditald 75
0}‘ di ICh! )] g gﬂﬁbﬁh@lefrcaﬂd 18 253.fﬂonib.|t(ﬁns'ésuph @gm&ﬂtyn m}gﬁ ?hﬁlﬁlcg-mﬂ(ynﬁlfh‘lﬁ !i‘t%i]giﬁ?.nd )
glycol is , n.an ol,ved.in 75 nl, of. chlor oet hane. e.latter
S0 tion' i o huEYed %ﬁgﬁ%@#ﬁ;ﬁ@?néﬁﬁ%% ngﬁiﬁtg e oot g
oct adecfanoat ethy3, mropyl, }'. f ylodnddbebkea 643-43 efoles stoaigletrand brand | our
suspensi on ang,{nG e frydrdcarbon radicals having from 3 to 4 carbon atoms such as propyl,

butyl, 1-methylethyl and the like; Cj-galkyl includes Ci-2alkyl and C3.4alkyl radicals as

20  defined hereinbefore and the higher homologs thereof having from 5 to 6 carbon atoms
such as, pentyl, the pentyl isomers, hexyl and the hexyl isomers; Cj-galkyl includes
C1-salkyl and the higher homologues thereof having from 7 to 8 carbon atoms such as,
for example, heptyl, octyl and the like; C3.salkenyl defines straight and branched chain
hydrocarbon radicals containing one double bond and having from 3 to 6 carbon atoms

25  such as, for example, 2-propenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl,
and the like; and where said C3.galkenyl is linked to a nitrogen or oxygen, the carbon
atom making the link preferably is saturated. C3.gcycloalkyl comprises cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl. HydroxyCi.ealkyl refers to Cj.galkyl
substituted with a hydroxyl-group. Homopiperidinyl refers to a 7 membered saturated -

30 ring containing one nitrogen atom. ' '

Depending on the nature of some of the substituents, the compounds of formula (i) may
contain one or more asymmetric centers which may be designated with the generally

used R and S nomenclature.
35

The compounds of the present invention contain basic nitrogen atoms and, as such, can
be present as the free base or in the form of acid addition salts, both being part of this
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honogenat ed. The tablet cores are coated with the thus obtained m xture in
a coating apparatus. 35 WO 97/29109 - -

PCT/ EP97/ 00459 -34- Exanple D.4: Injectable solution 1.8 g nethyl

4- hydr oxybenzoate and 0.2 g propyl 4-hydroxybenzoate were dissolved in
about 0.5 1 of boiling water for injection, After cooling to about 50[err]C
ere were added while stirring 4 g lactic é%id, 0.05 g propyl ene glycol and
4 g of the AI. The solution 5 was cooled to roomtenperature and

suppl emented with water for, injection g.s. vol une, giving sol ution
of 4 ng/m of A, Th %olfhtq‘bgﬁmﬁ@”é& erili
sterile containerp. ar ) i t

fiItratioN_gglq iJledin
_ —3—caB A |1 wa

di ssolved in a,: 81H0f 3 grams 2, 3y B(anedi %‘MN

pol yet hyl ene glycoll 400.212 Grams surfactant and 300 grans triglyceri des

were nol ten toget hé¥, aqhe latter mxture wefs’ myped wel | with fhe fgr mer

solution. The thus obtained m xture was poured( I'nto noul ds at a tenperature

of 37 to 38[err]Cto form 100 suppositories each containing 30 ng/m of the

Al. WO 9Ambegrazole derivatives (IV) are reacted with a B-keto ester (V), preferably under '

PCT/ P97/ 00458 1,3 onHidh§End in L FAPRIERE oRfindrOddREnRs Bl bhn Bther. e.g. THE, udi Ng

t he stereoi soners and the pharnmaceutic ceptable acid addition salt
forms t het eopleldipgh rp‘xypyrapzoﬁlapr)rl‘?im(la nes I} Which ar convertedaintcgmterme iates of

formula (IT) by converting the hydroxy group of intermediate (VI) into leaving group W,
e.g. by treating (VI) with methanesulfonyloxy chloride or a halogenating reagent such
as, e.g. POCls.

10 Intermediates of formula (VIII) are prepared by treating intermediates of formula (II)
with ammonia.

In an embodiment, this invention also provides for intermediates of formula (II'),
wherein W' represents hydroxy, halo, mesyloxy or tosyloxy; with the proviso that Ar is

15  other than phenyl, or other than 4-chlorophenyl, 4-fluorophenyl or 3-methylphenyl when
W' is hydroxy or chloro. '

OH W
H R3CO-CH,-COOE!
N—N" V) . N—NT N—NTS
| > — |
R* N “NH, RN N R RN N R2
Ar ' Ar : Ar
avy - . (IT-a) (II'-b)

20  Said intermediates of formula (II') may be prepared according to procedures used to
prepare intermediates of formula (II), thereby thereby yielding compounds of formula
(IT-a), defined as compounds of formula (II') wherein W' is hydroxy; and optionally
convérting compounds of formula (II'-a) into compounds of formula (II-b), defined as
compounds of formula (II') wherein W' is other than hydroxy.
.25
| Stereoisomers may be prepared by separation of the end products of formula ()
following art-known procedures, e.g. by treatment with an optically active acid and
separating the thus-formed diastereoisomeric salts by selective crystallization or column
chromatography. Or, stereoisomers may be prepared by using stereoisomeric starting
30 materials in any of the above reaction schemes or in the preparation of intermediates
described hereinafter. | '
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Rlerr] is NRerr]Rerr] or ORlerr]; Rerr] is (Jerr]-[err]a -
Cerr]-[err]al kyloxy or CJerr]-[err]Jalkylthio; Rerr] is hy’jg mm.umnllw““l
Clerr]-[err]alkyl, (Jerr]-[err]alkylsulfonyl, Cerr]-[err]a -l
Clerr]-[err]al kylthio; 10 Rlerr] is hydrogen, Cerr]-[err]alkyl, nono-
or di((ferr]-[err]cycloal kyl) et hyl, C[er;;) [err]cycloal kyl,

Clerr]-[err]al kenyl, hydroxy(lerr]-[err]a

Cerr]-[err]al kyl carbonyl oxyC[err]-[err]al kyI or

qerr]-[err]al kyi@xy é?mfsbﬁa‘tﬁﬂﬂl&hyl-s' Eél@ﬂﬂl(phén%@ﬂhbiy)[-ﬂrﬁﬂo@d[ﬁ La] mono- or

0 (1L 1) b T 8 S .

e
hi enyl net hyl , &nerrenydchedeldy |, 15
Clerr]-al kylthi oC[err] [err] aI kyl , “nmorphol i nyl, nono- or
di (

e

T g e B ALK U A o GRS BA S CL A Y

q
wi th im dazol yl NR4R5 and Mush}Idrogenf,ﬁhmalkal hpdrox i Celien] @r- 5a]lkylmrbdﬂykmy} and

Lt o el e Sl A
optional ly subs€ [Hé arﬁgusc oatkylmethyl; orR andR are

[err]-[err]al kylgxy gg%ﬂfe} “mrth& aiul@gén a@®ffoAhibE uﬁp%ﬁeyhtacﬁ&?ﬂwonﬁ ybstituted
with 1, 2 or 33ubst|ther1ts ﬁ%mn dent |y selected, from hal

derr]-[¥r] al kpyrrolidin opiReEdiny or mompRelinybeEqup) QI}?‘&ﬂﬂlhl Kyl oxy,
benzyl oxy, O er§ﬂbsf1ﬁl'tédﬁitlﬁﬂ1t6mk91 oty ga:kymg(n ByH| RE001 oyl R3 s
B
se%lp

ubst tubnt s | rEHRAAR GrrepIghor €l olionld B LREL A 2 023 3
 err]-[ err] al ksubstituents leach indegengentlyrsgktced frone haooC .- gilhylro}ql%aﬂc]yhix&yd)w

benzyl oxy, (ery] M e

di(derr]- [err]%Ia&ﬁdﬁn#kmu‘gﬁ)m@rli%8f3?"mmm %Q&, mﬁépsend%ntlsyso thl Tuted

phenyl iy opt i fsomlHajo, aeninemitheitri umgmpthyl,enbnm phdréﬁnsdkylmmo,manqm )

Arferr] is phen%llcl_gggﬁyl substituted with 1,- 2-or 3 substituents each

| ndependently 3 selected fromhalo, CJerr]- [err] al kyl ,

Cerr]-[err]al kyloxy, di(Cerr]- [err]alkyl)amnoC[err errlal kyl, .

trifluor orret%yhxammpepedaqmr dpg PR cdaims tl tp Qrveprein Bf} an@ Ri*is or

DYHE ?'h nlyl ;. aﬂgn Kalkel d}bfc elLﬁma:té@ml ydmcl alkﬁ&rbdﬂyldinE'ﬁa]RﬁORﬁ%o that
Yoo P éz-4anc§1p Syl SR St peubyimethyl; R2 is C;.palkyl; R?

is hydrogen, Cj-2alkyl or C1-zalkylthio.

—

4. A compound according to any of claims 1 to 3 wherein R! is NR4R35 and R4 is
C3.4alkyl or allyl; RS is Ca.4alkyl, allyl or cyclopropylmethyl; R2 is methyl; R3 is
25 methyl; and Ar is phenyl substituted in the 3-, 4-, 6-, 2,4- or 2,4,6-positions with
halo, C1.galkyl or Cj.galkyloxy.

5. A compound according to any of claims 1 to 3 wherein R! is NR4R5 and R4 is
C3-4alkyl or allyl; RS is C34alkyl, allyl or cyclopropylmethyl; R? is methyl; R3 is
30 methyl; and Ar is 3-pyridinyl substituted on the 4- a.nd/or 6-position with methyl or
dimethylamino. :

6. A compound according to claim 1 wherein the compound is
3-[6-(dimethylamino)-3-pyridinyl]-2,5-dimethyl-N,N-
35 dipropylpyrazolo[2,3-a]pyrimidin-7-amine, or
3-[6-(dimethylamino)-4-methyl-3-pyridinyl]-2,5-dimethyl-N,N-
dipropylpyrazolo[2,3-a]pyrimidin-7-amine; '

ey

el % L S ot ) f‘....?-:‘-v;
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pyri m di ne and

2, 5-di met hyl - 7- (net hyl am no) - 3- phenyl - pyrazol of 2, 3- a] pyri m d| LII,"IHICRF“""!I”“",
fncluded. 5 2. A conpound according to claim1l wherein

and Rlerr] is (Jerr]-[err]alkyl; or Rerr] is NR[err[R[err] and Rlerr] -
hydrogen, Cerr]-[err]alkyl, hydr oxy( er r_:}-, [err]al kyl,

Cerr]-[err]al kyl carbonyl oxy- Cerr]-[err]al kyl or C[err] [err]al kenyl
Rlerr] is CJerr]-[err]alkyl, Cerr]-[err]al kenyl, hydroxy(err]- [err]al kyl ,
Cl err]-[err] al kthksteyedichemicalleispinatik formsporethy phmﬂayetut’mally acceptable acid
Cerr]-[err]cyc or Rerr] and R err] are taken together with
the nitrogen at%‘ﬁﬁl(&gﬂ\%@&%%ey are attached to forma 10

pyrrolidinyl, piperidinyl, honoprperrdrnyl or norpholinyl group, optionally
substit ut ed oY tA c@[rmosipo{x gompad;mg/h pbarmaceutically acceptable carrier, and as active :

5 o oden, PR IR e R pLRGERP SR R Seny

substituted wi t®f claims lge subst_r tuents each i ndependent |y selected from
halo, C[err]-[err]alkyl or C[err]-[err]alkyloxy; or Ar is a pyridinyl
substituted gitg p]'ocegsﬂﬁp?blp%’ o hbbM ngsgléo@ecdrmeé?rpaaﬁlﬁtchyraéehe&ﬁﬁqh&fa

fromhal o, amno, nitro uor o nono- or

di (derr]- [err]@F[é?F‘}%ﬂl)ﬁSffeﬁﬂvﬁe‘moﬁP ‘Bﬁy‘l ¥mRouBd A clpigied)in ery pre of claimsdriBound
accor di ng to anyisghtigheiymixkd with’ plaenedentElacteprbldNraéd | Rl err] and
Rlerr] is (Jerr]-[err]alkyl, hydroxy(err]- [err] aI kyI C[err] [err] al kenyl
or CJerr]-[err]alkyl carbonyl oxy(lerr]-[err]alk Rerr] is

Clerr]-[err]%l kicompornd JeopEting i 3 pe, ofﬁméim&rrqsepwqeér%}q or

cycl opropyl nethyl; Rerr] is C[err] [err] alkyl; R err] is hydrogen,

Cerr]-[err] or ﬁ% ] thio. 4. A conpound according to any
of clains 1%%&‘%‘&% “arﬂéf‘err]R[err] and Rlerr] is .
C[err]-[lérr]al kyl or aIIyI R[err] is C[err]-[err]al kyl ,allyl or

—h

cycl opropyl methyl; Rferr] is nmet hyl ; R[errF is 25 met hyl ; and Ar is
phenyl substituted in the 3-, 4-, 6-, 2, r 2,4,6-positions with halo,
Clerr]-[err]alkyl or (ferr]- [err]alk A conmpgund according to any
of clains 1 to 3 wherein Rerr] is 4 an err] is
Clerr]-[err]al kcyl or allyl; R[errl]‘ is|Cerr]-Terr]al kyl, allyl or

cycl opropyl nethyl; Rlerr] is nethyl; RASrr] is 30 met hyl; and Ar is

3-pyridinyl substituted on the 4- and/ or 6-position with nethyl or
di met hyl am no. j@cluding mg%dlsaﬁe@rﬂu dpmmh@umallyvya@épeme hdie agditipebld i S

: gl E)?C’E)S: gﬁ g)zllm SErQsé'r éeiog dl n)i*}] R%aﬁ? ﬁ%ﬁf)fl.%laslgl\kme% 1n claim 1, including the
3-[.6- (dioet hy| asonipounds Sreveliyyl-33phenyl-TH(pheny/ nks o xy)-petabylof 2\8-hl-pyrimidine and
di-propyl pyrazol :?g %ir%etﬁlflgy r(ﬁl%giaﬂugo)%ﬂ:%yl-pyrazolo[2 3-ajpyrimidine, for the
" manufacture of a medicament for treating physiological conditions or disorders
arising from the hypersecretion of corticotropin-releasing factor (CRF).

‘25 11. A compound of formula (II') wherein the radicals RZ, R3 and Ar are as defined in
any of claims 1 to 5 and radical W'is hydroxy, halo, mesyloxy or tosyloxy; a
stereoisomeric form or an acid addition salt form thereof, with the proviso that
compounds wherein Ar is unsubstituted phenyl and compounds wherein Ar is
4-chlorophenyl, 4-fluorophenyl or 3-methylphenyl when W' is hydroxy or chloro are

30 not included.
: _ W
O
R3)I\|/l\N/ R2 {an
Ar |
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$
-37- the stereochemcally isoneric forns, or the pharnmaceutic .
acceptabl e acid addition salts thereof. 7. A conposition con‘p@‘%‘@"&"l" "III " I“I
harmaceutically acceptable carrier, and as active 5 in - a s =«

t herapeutically effective amount of a conmpound as clained in any one of

claims 1 to:6. 8. A process for preparing38-conposition as clained in claim

7 characterized in that a therapeutically effective amount of a conpound as

claimed in ag& one of clainms .1 to 10 .6 ia,i timtely mxed with a

phar maceut i cdtt y* BIOCEssof prepapng picampoend a8 claimsd inelaim: Jiﬁﬁﬁé’s—@%&% acler y one of

, fl ai ]ms 1 Itod'6 f Qi) ﬁaz&ﬁing&nar_ltaimﬁdi‘dtﬂaf goi:ﬁrl.]lla'l(ﬂgmanqmeﬂﬁém_ liﬁw@ﬂﬁorﬁﬁxlaf @g{lmﬂ 2 é5
err] including the stereg rs and the pharmaceutically acceptabl e aci

addition salt forr‘r'%act%ﬁg' %#,?oq‘\ﬁ%’rei n Rl, R2, R3 and Ar are as defined in

claim1l1, including the 20 conpounds ' '

5- et hyl - 3- phenyl - 7- ( phenyl hoxy) - pyrazol o[ 2, 3-a] -pyrim dRhe and

2, 5-di met hyl - 7- (nmet hyl am no - phenyl - pyrazol o[ 2, 3-a] pyri m 4 ne, for the

manuf acture of a nedi cayrent) fof| treat ipgngyphysi gl ogi cal IT)' di t)jons or

di sorders arising fr igcretlon of corticg asing factor
(CRF). 25 11. A coﬁpoun of " fofmula (I1") wher ei i~ t he [r adfical R2, R3 and
Ar are assdefined in any &f @ains 1 tO@Ub and radi cal WAri dDhydroxy, hal o,
mesyl oxy or tosyloxy; a stereoisoneric formor an acid addition salt form

thereof, with t LRV S her e ' fi phenyl
and conpounds wﬁ’g I’(ZI n\"k?ﬁgtsag -%Wg%ﬁgﬁﬁ@ﬁ ZWPWJ@E %Ilbﬁléér%}lﬂ%ﬁ%?e éfmea

3- net hyl phenyl whéNIEnin & geagtion-inert sokvephanglin the preoce of a suitable basg; [yisddidg
[err] AMVENDED SHERL JhGEAYsET formula (I-a), defined as compounds of formula (I) wherein R is

10 OR3, '
. OH R’
N—N" s | N—N"
I P + R—W —» I A |
R? Z ~NT R R} N~ "R?
Ar (V) - (VI Ar (I-a)

wherein in the above reaction schemes the radicals R1, R2, R3, RS and Ar are as
15 defined in claim 1 and W is an appropriate leaving group;

or, if desired, converting compounds of formula (I) into each other following art-
known transformation reactions; and further, if desired, converting the compounds
of formula (I), into an acid addition salt by treatment with an acid, or conversely,

20 converﬁng the acid addition salt form into the free base by treatment with alkali;
and, if desired, preparing stereochemically isomeric forms thereof.

13. A process of preparing a compound of formula (II') as claimed in claim 11
_characterized by | :
25 reacting an intermediate of formula (IV) with a B-keto ester (V) in a reaction-inert
solvent, thereby yielding compounds of formula (II'-a), defined as compounds of
formula (II') wherein W' is hydroxy; '
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-38- 12. A process of preparing a conpound as cl Eﬁﬂﬂﬁ&ﬂ%

characteri zgd by a) reacting an internedi ate of ﬁ ME’WS&HE\ET
intermediate of formula (111) in a reaction-inert solvent,

RL [err] 5 b) OGalkylating an internediate of fornula (VI) W|th an
intermediate of formula (VII) in a reactdon-inert solvent and in the
presence of a suitable base, yielding conpounds of formula (1-a), defined

as conpounds of fornula (1) wherein Rlerr] is 10 OR[err], OH [err]
wher ei n 'nI& Qﬂ:rﬂﬁéﬁ’ S]’)Ligﬁggl{\p‘ql.l(dlﬂ,(qlrgglg‘lstnhsl_l L%%&()Exn%r{R[l\e}vﬁb éﬁ[‘lésbqn Rerr],

Rlerr] and Ar ncla I at e
| eavi ng gr tbb!pVC Mlh the peperssoned 5-wohyled-pheny] detpbonyiusthoky f pyrmuila{2(3k)]-i nt o

each ot her p{ Al @HE Bl 25 laimEROVAHEADS %m.gamsﬁaz g5 BOdldthLhgr . 1T

desired hverting the conp un or mul . rtion
salt by tr8atifshdedith an acid, or conversel y, 20 converting the acid
addition salt forminto the free base by treatnent with alkali; and, if

d d, t d haneefsg7l3 4 A process
esired, prep hmq,ﬁlﬁtem%h g m{ﬂ; é’o(lﬁ;fxﬁgﬁﬁt s erm i*}g/(g@éslx% ga?

of prepari ng cor%oun as c al rre _
char act er i 2Bd+2f reactlng an internediate of formula (1V) with a
[err]-keto ester In a reaction-inert solvent, thereby vyielding

conpoupsls Qfg Lfsgﬂ "W!h@ l&rlcl'mnaht.in%&;)h@% @%LIHQWWP(Qﬁ ‘%Tmﬁé)l MHloFo Gnlory, Wherein
W is hydroxy;

bromo md mdo Ci.gulkanediyl defines bivalent straight and branched chained saturated
hydrocarbon radicals having [rom 1 to 6 carbon atoms. such as, for example, methylene,
[.2-cthanediyl. 1.3-propancdiyl. 1.4-butanediyl, 1.5-pentanediyl, 1,6-hexancdiyl and the
branched isomers thereof: Cyoaalkyl defines straight saturated hydrocarbon radicals
15 having from 1 10 2 carbon atoms such as methyl and cthyl: Ca_galkyl delines slrui.ght and
branched chain saturated hydrocarbon radicals having from 2 to 4 carbon atoms such as
cthyl, propyl, butyl. I-methylethyl and the like: C3_gulkyl defines straight and branched
chain saturated hydrocarbon radicals having from 3 to 4 carbon atoms such as propyl,
butyl. l-methylethyl and the like: Ci-galkyl includes C_aalkyl and Ca_galkyl radicals as
20 defined hereinbefore and the higher homologs thercof having from 5 to 6 carbon atoms
“such as. pentyl, the pentyl isomers. hexyl and the hexyl isomers: Cy_galkyl includes
Ci-salky! and the higher homologues thereol having [rom 7 to 8 carbon atoms such as,
for c;&umplc,.hcptyl. octyl and the like: C3.galkenyl defines straight and branched chain
" hydrocarbon radicals containing one double bond and having from 3 10 6 carbon atoms
such as. for example, 2-propenyl, 3-butenyl. '7-pt,nu,nyl -pentenyl. 3-methyl-2-butenyl,
and the like; and where said C3.galkenyl is linked to a nitrogen or oxygen. the carbon

to
Lh

atom making the link preferably is saturated. Cj.gcycloalkyl comprises cyclopropyl,

cyclobutyl, cyclopeﬁly] and cyclohexyl. HydroxyCj_galkyl refers to Ci.gulkyl

substituted with a hydroxyl-group. Homopiperidinyl refers to 2 7 membered sdtux ated
30 ring containing one nitrogen atom.

Depending on the nature of some of the substituents, the compounds of formula (I) may
contain one or morc asymmetric centers which may be designated with the generally

used R and S nomenclature.
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This invention conoerns compounds of formula (I), including the stereoiso-
mers and the pharmaceutically acceptable acid addition salt forms thereof, Ne—-N m
wherein R! is NR*RS or ORS; R2 is Cy.salkyl, Ci-salkyloxy or Cy-salkylthio; R3 I
is hydrogen, Ci.calkyl, Ci-calkylsulfonyl, Cj.¢alkylsuifoxy or Ci.salkylthio; R* R? N® “R?
is hydrogen, C).salkyl, mono- or di(Ca-scycloalkyl)methyl, Ca.scycloalkyl, C3.

ealkenyl, hydroxyCi.salkyl, Ci-salkylcarbonyloxyCy-salkyl or Cr.salkyloxyCi- Ar

ealkyl; RS is Cisalkyl, mono- or di(Cs.scycloalkyDmethyl, AriCHz, Ci.

ealkyloxyCgalkyl, hydroxyCi.ealkyl, Ca.calkenyl, thienylmethyl, furanylmethyl, Ci.calkylthioCy.calkyl, morpholinyl, mono- or di(Cj.
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