;e3e4x'n n o dg r w 6w T4x ~ 5 APR 2003 11222221 LLLL LLibl ittt
JUEETE TErr 11l W 001 27850 *G-~Z* PCT/ US99126984 CRF RECEPTOR ASPRI Z503
AND METHODS | ELATL~TG Tl -1 ERETO TE mw I“ﬂ“ﬂm This invention relates
generally to CRF receptor antagoni w M thods of treating disorders
by admi ni st raMoe2g8so such ant agoni sts t.gggpvar m bl ooded 5 ardmEs9y/zéssdneed
thereof. , BACKGROUND OF THE I NVENTION The first corticotropin-rel easing
factor (CRF) was isolated fromovine hypothalm and identified as a

41-am no aci d SRPRE(EPTOR ANEAGANISTS IV METHORS REDATRYY THERETQ
Subsequently) sequences of human and rat CRF were isolated and 10
determned to be identical, but different fromovine CRF in 7 of the 41

am no aci d rBESIHNICAL(HEMDer et al.) Proc. Natl. Acad Sci. USA 80:4851)
1983; Shi bahara et al.,. EMBO.J. 2775 83) F has been. found to produce
profound alterations FHS é‘hvﬁ??bc’r"i rﬁéff’s ﬁgr}c\/r% stoa%%lg??ﬁ;rﬁ‘ remgf/%otméc‘f% & ion. CRF
I S bel i eved niethdde of ti€atifRdR6rdEh Y hdmifigiratidh of Such agiapdisty 1o afwinheldvdsal and
stress-release of adrenocorticotropic hornone ("ACTH')) B endorphin) and

ot her pr o2 opft 1"61‘??8‘5@???%2 ("POMC") - deri ved peptides fromthe anterior *
pituitary (Vale et al., Science 2l 3:1394-1397, 1981). Briefly, CRF is

believed to jniti | t 1.0l Qgi cal effects by binding to a plasma nenbrane
recept or muwl{@g&ﬁ@%&%ﬁ‘ﬁd"%@% stributed throughout the brain
(DeSouza et al.) Sci eneefiRloricddShinRichéd YackPIERF) whd 14bladd ¥rohDeviIZa et

al ., Met hodgl Enzynpl . | 24;560) 1986; Wnn et al Bi ochern. Bio S. Res

. B
Conm | 10: 6C¥RQiEsm quskidentified; a3 o 41-amngy fisidspratidetValg e.t,a'-NgfmrfF%Zé"ib’%

hy
447- 150,

1986) and spBernideYY: bsibedghertyl soquétdsh 5t Bumhn) AP YA ACRENGRE lildhdd dd _
| 22: 609-617, 1988). The F receptor is coupled to a GIP-binding protein

{Perrin &Y detesmiperiinchs identisgly butiitferany from pygne €BEGR i thh 4 hapingt #id CRF
stinul ated igidue@@€iviel et al., Proc. Natl. Acad. Sci. USA 80:4851, 1983; Shibahara et al.,
EMBO J. 2:775, 1983).
CRF has been found to produce profound alterations in endocrine,
nervous and immune system function. CRF is believed to be the major physiological
15 regulator of the basal and stress-release of adrenocorticotropic hormone ("ACTH"), 8-
endorphin, and other pro-opiomelanocortin ("POMC")-derived peptides from the
anterior pituitary (Vale et al., Science 213:1394-1397, 1981). Briefly, CRF is believed
to initiate its biological effects by binding to a plasma membrane receptor which has
been found to be distributed throughout the brain (DeSouza et al., Science 224:1449-
20 1451, 1984), pituitary (DeSouza et al., Methods Enzymol. 124:560, 1986; Wynn et al.,
(ﬂ Biochem. Biophys. Res. Comm. 110:602-608, 1983), adrenals (Udelsman et al., Nature
319:147-150, 1986) and spleen (Webster, EL., and EB. DeSouza, Endocrinology
122:609-617, 1988). ‘The CRF receptor is coupled to a GTP-binding protein (Perrin
et al., Endocrinology 118:1171-1179, 1986) which mediates CRF-stimulated increase in
25  intracellular production of CAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinology
113:657-662, 1983). The receptor for CRF has now been cloned from rat (Perrin et al.,
Endo 133(6):3058-3061, 1993), and human brain (Chen et al., PNAS 90(19):8967-8971,
1993; Vita et al., FEBS 335(1):1-5, 1993). This receptor is a 415 amino acid protein
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25 intracel lul ar production of cAMP (Bilezikjian, L.M, and w w. Vale)
LEndocrinol ogy 113: 657-662, 1983). The receptor for CRF has now been cl oned
fromrat (Petrin et al., Endo 133(6):3058-3061, 1993), and hunfnf ARR 2003
(Chen et al.) PNAS 90(19):8967-8971, 1993; Vita et al., FEBS 335(1):1-5, -
*1993). This receptor is a 415 amno acid protein ,~ 5 APR 2043 WO

001 27850 2 PCTI US49/ 26984 conpri si ng seven nenbrane spanni ng domai ns. A
conparison of identity between rat and human sequences shows a hi gh degree
of homol ogy (97% waj ookzbg@eam no acid level. Jn addition to its ratguidnsss
stinmulating the production of ACTH and P CRF is also believed to
coordi nate many of the endocrine) autonom c, and behavioral 5 responses to
stress) and may bunprisinglsted membidae spankibg dbiwsino | Agympirisah beidentitebdivean @er s

Moreover, CRF is believed to be a key interpediary ) onruni.cat i, et ween
the . imune) coMthRsman srapenses Shewemeh dreres ainems g 1k et s e ovel.
(Crofford et al.) J. QinmidauRato isIe dPRiamubeig the fSilicticnrd? AT aritPaMC)

Sci ence 238:522-524) 1987; Tillers et al., Regul. Peptides S:77-84,

1982). Overal | )CRRAs glppbelicyed 1o cperdippie mspy ohide spdesriae. autoRemig) andobehayioals
system neur ot r ANgMdnte3ts s@RE ahh Ay bPinGdIved idtlthd @ggophpsmw%yearaﬁwm dlsBReROdY" S
overal | response to stress. Admnistration of CRF'directly to the brain
elicits behavi or Moreowry SRE| i drlicatd todrech kayianperiary dn semewaicatioa rherwagn theo .
those observed fﬁﬁéguﬁié. &H&Hﬁ:‘ew@&%@%ﬁ&'nﬂﬁaé&j?%éﬁ&'s SRR (RSB Ee-a1. R i,

exanpl e, intracerebroventricular 1njection of 15 results in behavioral
activation (Sutt fmesat902555-2564 1993; SHTlsaBapl.1Sdmpe 2H%52% e HI8TnTildopmetiabn of

t e el ectroencep ] s Brgi :

st'i mul ati on of tE%ugs;e at &(%é %h%ﬁ%’dﬁﬂe}ﬁlyegggﬁ% tgé}%\;\nﬁﬁeteéﬁ_@@ bentra
Endocr i nol ogy10l| GergR8, syst&8 ehroansimitets-and splaysfa hewgial rolativ integiating abel bpdysssur e
(Fisher et al.) @1 crgsi n‘(])IeQ€¥ 1810: 2222, 1982)) an increase in oxygen
consunption (Brown e é’P.S) I'Te 20 Sciences 30:207) 1982)) alteration of
gastroi ntestinal activityAdwidistradors oft CRF. dindutly Jo the bidimy slicits. biaviosB32,
1987), suppressiagn of faod consunption (Levjne . ) Neur aphar macaol ogy
22:337) 1983), nBWf I°§'£fc‘)‘rc?ﬁ SPORRY, TePagass et “f%‘? %?S%abﬁesﬂ'%g 0F j ang frimal

Nat ure 30S: 232) &98&))to arstressfuldindrohment.t Fonexaoply, dmnras@ctirbveniriculet injelction éfin  J.

Physi ol . 255: R74 1988) . rt.he r inical,dgta SHPAS! t hat. CRF may
be 25 hyper segr eé&g T H‘eﬁg'?‘é{? %ﬁvaﬁig%?%ggp c?ﬁ?‘--aﬁ&‘f"éty-rg’f'a@é%"affé‘éﬁ; ers)
and anor exi a ner aisation( &fiethe uslectrochnephalblarrar (Bhlers edViall, Bfdive Res. 25782383, 21983),

1990). Accordi ngl lini.cal datg s es t hat, CRF trecept Q Nt agoni st s
may represent nov “lag'r?f‘ioéetg? é@%ﬁ\"“ﬁ%’%&‘ﬁ% PAPYEY '8?"&9°t§ a{hgf"}"r?&'ﬁor}%@
useful in the tr eHtI28Nt1982), t dne invedaseo s Vicsaitatateé candi dlwod epesson (Fistet | exgl.,

hyper secretion o - T 003 WO Q001 27850 3 PCINS99126984 The

(7 Pt "GRF r ecopt el 182224, L3RaF R eregiec oEYaem sptaymptioy (o el f7e

U S. Patent Nm &cidiobs 04207, F982) editerationadf. gasthdintestinal 2ctidity SWillidSd)al., Ml Ve
t hese peptides esfabli ) a receptor anfagonists can attenuate the
phgr macol ogi cal ?é‘?:‘ﬁkmég’ggégﬂcaﬁge‘mgmmﬁ?ré’@gpf?)'fsmgﬁ?%go(ﬂf'g?cs St er
f rog1 ][ he us ugl I dNaubystaletacologp QP33T €1983)) hodifipsivni (lstSsckmlbld?angL(Bﬁhhhﬁﬁghji
stability and limted oral acLiViiy. re recently, smal ecul e CRE
receptor ant agonf‘é’{'s ?fﬁ(fe}agﬁg#r Pé%ﬂ&@%%“%?ﬁﬁﬁP@?‘“%s@f%f‘@h' 4m. J.

t hi n- 5- 0x0- 3- pyyPh&l. | 2755:Ria8] Y988).V FurthodnbR) chhicdll data shggestf@ia (CRFNghay be
5,063, 245) and substituted 2-am nothiazol e derivati vespchourterrgnche et

al ., AustraliZn PREEFAeud in Ahe Rram i gleppessiony paxipyarated (isardes, And ggerexia
receptor antagonpdricia. (DeS&EaPAM IRepbrd! int Medl ECHNAIIS\DES-298 T Mpuadcdrangﬁ
effective in inhibiting the binding of CRF to its receptor in the 1-1TOItM
range and 0. 1- 10¢ljniqgl %@;es%ség%sgiwtw anfAspRists GAY FERTSSPIL g ABHACPIS ARy
mol ecule CRR r eCﬁ‘:ﬁ?d?_ranﬁBiyﬁgQﬂlg,lﬂlﬁt RAY He NREMI BT HROS&Nent BE itdhebebpbRiatric
conpounds disclosed in the follow ng patent docunents: WO 94/13643, WO
94/ 13644) WD 94/ disgders myyifesungigperacreym S LRF3677, is WO 95/ 10506, WO

951 33750, WD 96J35689, WD 97100868, WD 97, 35339, WD 971 35580) WD 97, 35846,
WD 971 44038, WD 981 03510) WD 98J05661, WO 981 08846) WO 981 08847) WD

981 11075, WD 98/ 15543, WO 98121200 and WO 981 29413. Due to the

physi ol ogi cal significance of CRF, the devel opnent of 20

bi ol ogi cal | y-active smai E nol ecul es having significant CRF receptor binding
activity




. and -whi ch are capabl e of antagoni zing the CRF receptor remains a desirable
.goal . Such CRF receptor ant agoni'sts.woul d be useful in t!:he treaf SEFBE%MB
endocrine) psychiatric and neurologic conditions or illnesses).tNc i ng
‘“stress-related disorders in general. While significant stales have been
‘made toward WORNMINGg CRF 25 regul ati op t hrough admi ni st r RCTYRIIEGHBERF
.receptor antagonists, there remains a need in the art for effective small
nol ecul e CRF ncxptorngg_agéR{:sts. There -ié al sog?q nfed formghartgceuti cal
conposi ti ons cont ai niAYLISLERT CREPPEYALIEOHELS HRCRGPHICS 15€¢, efs NBFY © met hods
relating to . Rvi .Scleflle 24259)11984)S WikRIhd:Ehéplied

di sorders. %%?Bﬁg%%?%?ﬁegh}{%%&?%’f icfef)se ?hese;@;ge)ds) land lsplr)%vli des ot her
rel at ed advestablighed that CRF récepioRartagonfts can- atgnugeo| ganagqolpgiTal ISEPsE6984
SUMVARY COF ;WER%‘ NI [ 1L Syl t b O Rsub P ISR EALA .,rected to
CRF receptor an % hi s(?\\s{‘: *“g?@5’ﬁ§%§°‘§%lé§‘ﬁ°?g’§ I‘{‘/ {t?sc‘)l CRF l?“Scept[)céf')&idgtnt agoni sts
havi ng t he fletapawicnipclydinglazk of sebilitycandrlimnifed ral Betivity] Mbra ecertler ssmllsoner s and
phar maceut i cal | tapl e sal t r r ej : , R2 and
Ar are as dgﬂleﬁ%lfil %gl‘geﬁﬁp %ﬁgé‘@?f—a 1 Ee‘%}gptﬁ%i }Cgér;l\dt&ggglilc’?sc&m ‘gf %%HSE& t'“Td%enti on
thav;e ut ![ i t;hi@_ﬂe;to-a-pfyojrr;d@linaggevauﬁest thﬁd:mp_ I leuﬂ.i (U.Saiirz!témla‘{aa_cfrm;u?ﬁdanday Ibet uzed
otreat a varjety of disorders.or. to nesses n i.n r -relate

di soMers. Sﬁ@ﬁ“%g l%é?i’%m?tﬁ’é? B SCRYAYYV S (sctogf“f'ﬂaé‘d%fn té’*'f 2\(‘,‘%‘]?’&1/3‘9 fﬁ‘ﬁﬂﬁ@o'of a CRF

r ﬁce|tot ;)r an{A_élgAlfliISQQIm h_h\thsj Bech Tysitiet QB CRI f.é@roahhcﬁgmsa h@héfserpiﬁtiaﬂarg_ )
phartrtaceutical conposition, 1o .an ani. n, .nee eof . Accordingly) in
anot her &b SETALYES Vefnfayndde Féf?féﬂ"" B‘d{‘}ﬂggﬁ ﬁk“bh’g&&? 8} gﬁé&’b‘s’é‘ﬁm(%’ﬂt aining
one or nor e teRF oM edagOind00L- BQ RN aige, @ipettdvely. | nvention in conbination with
a‘pharmaceutical ly 15 acceptabl e carriF“g{1| apd/ O&ngl uent. These and ot her
aspects of the i nventfShTERMY: BEDCINSS f“"F?E)‘H‘h TEGCRINE AMRESNER BE | | owi ng
det ai | ed de®edni fRégosdd, infRdinp itife thbunti [disoMsed!ie e feilnang pdtéht edumbmii:t h herein
whi ch describe in nore detajl certa n#rggeduivg}s% co ouw](? @nq%/gr
conposi t i onSYO 2N i3M4Pe %?8W3Wcorw&% Bgohy YEe | WQREIIOEntirety.
5-0 DEtTAgLEDvWESS?Eﬁ” 5’6‘;5,' Z@b@Elsi’aitﬁ.l rw\eEMFSf | 5689, ThW(I7/GOBERIL WO 8T185539) :CS
irected genera o conpounds useful as cotiicotraopin- act or
(CRF) r_ecept%?g’?a(ﬁ%( Bpnivg‘ﬁ’g:":’ﬁf‘ﬁa fWr()s?7/‘@ﬂ%dim8f‘;¥ﬁ% CIEQEé s&%?’or

ant agoni st s wd 98088161 NWOYEI0BR47, WHBER1075E WOIIBABE4DY WO 9BILI20€@ 4nd: 25 , 9

5 APR ~uu3 WO Q0127850 5 PC f/US99I 26984 Rz i ncluding stereoisoners and
phannmaceut i c%fp?yz%ﬂéept abl e salts thereof, wherein: '

Due to the physiological significance of CRF, the development of

20 biologically-active small molecules having significant CRF receptor binding activity

and which are capable of antagonizing the CRF receptor remains a desirable goal. Such

CREF receptor antagonists would be useful in the treatment of endocrine, psychiatric and

( neurologic conditions or illnesses, including stress-related disorders in general.

While significant strides have been made toward achieving CRF

25 regulation through administration of CRF receptor antagonists, there remains a need in

the art for effective small molecule CRF receptor antagonists. There is also a need for
pharmaceutical compositions containing such CRF receptor antagonists, as well as

methods relating to the use thereof to treat, for example, stress-related disorders. The

present invention fulfills these needs, and provides other related advantages.



nis 1or 2; 5ms0) |,20r3; XisNorCR; Ris an optional substituent which)
at each occurrence) is independently ( C, ~al kyl) C3.~al kenyl

C, . 6al kylidenyl or C,.6alkylAr; R is hydrogen, hal ogen or C~_6al kyl; to. R
is -C(l~o,,(R~~); R2 is hydrogen or Cs~al kyl; R~ is hydrogen, th@ APR 2053
-C, ~al kyl , mono- or di (C3~cycl oal kyl ) met hyl, Cs~cyci oal kyl, C3.~al kenyl)
hydnkyC~. ~al kyl ) C, . ~al kyl carbonyl axyC, ~al kyl, or C,. 6al kyl oxyC, ~al kyl, and
15 R4 is hydrogen) Are, C .-~alkylAri, QArl) C, _eal kyl) C, ~al kyl oxy)

C3. scycl oal kyl ) noveoessedi (C~cycl oal kyl ) meyhyl, C3.-~al kenyl, G3CBUIRP6HEY
C, . ~al kyl oxyC, . sal kyl , C,.~al koxyAr~) hydroxyd _6al kyl, thianyl C~. ~al kyl,
furanyl C, ~al l cyl, C ~a| kyl t hi oC, . ~al kyl ) rnorpholinyl) nono- or

di (A .~al kyl) ami WWFF@W@ ~al kyl )am no) di (C, . bal kyl)ani no,

20 (C, . ~al kyl Ar~)am no) ( I Ay,

G ~ai kyl car bonyl oxyC, ~al ky )bngilu d)ﬁ‘gﬁ‘&)‘gg"'fk%"ﬁ J(%)%R%Pw Qég gsr Ky

substituted with ap&htmoxblmdﬁnallﬁrte ClU\rrec):ptN—mmgorﬁ(t:@mg )theC(ot@)ngAgd:nemt
-C(~)NHa. or ara f the formula -(C~. 6al kanediyl)-Y-(COo,,-Are whem

Yis O NHor a cflrg ond) or 25 R3 ang R4 taken together with the carbon

atomto which they are attached forma ! c/cRaI kyl) a C5_8cycl oal kenyl ,

a C3_I| zZheterocycl e, phenyl) naphthyi, or &, NZ1 5 APR QuU~ . , WD 00/27850
( PCTNS99/ 26984 CS_BCycl oal kyl fusedoto A', fach of which being optionally?®

substituted with one or nore substitueRts i dently selected from

C, .aal kyl; Ar is phenyl, naphthyl or a C3_| 2het erocycl e, each
being optionally substituted with 1, or 3 SNbstiRauents independently

selected fromhalo, 5 C, _6alkyl) trifluoromethyl, O(trifluoromethyl))

hydr oxy, cyano, éncludip EWW%HB%U!@?“”B‘@WE’M%F“I’@“U&I%PFW Wherginim, g, X,

am no, nono- or & REIR;3h& X} drdhd\ddfiRed Hefow. ~al kyl ) (Ct. 6al kanoyl ) am no) or
pi peridi nyl, or wherein two substituents taken together are a C

bal kyl i dinyl or a C, ~al kylTha&RF reseater apaaonists of fyis Brvention daveuilispoves a ayide

replaced with a hﬁig@ﬁ)@%%dtl@%?ﬁdjuﬂsl %d%ﬁ&ﬁﬁé Bébdf tb UEhOX VAR om.&&w@& or
and sul fur, and tO Ar' E enyl) naphth or an aromatic Zhet er ocycl e,

each of whi ch!beilfngsssptin g m@@t%&ﬁ% $y¢h) methodsincjude aslminiptering ap

i ndependent |y selfedi9d ahb M bAACRE ree o@:ln&%l:mstgfﬂﬁ& InvkeRio, prcfctablr in the form

di (C, _6al kyl )am no, di(C, ~a|ky|)amao trifluoroneth

sul fanyl (C, _6ai kyf? ph@n@c@lcﬂ@mm-u%wuapm%w ned therpsf- pwpfdme!x imagother ¢ he

context of this b&»@&ﬁk&%&ﬁ&a{cﬁ%ﬂw&&n@mmw&mmm&emrth

bel ow. "1 Geto" represents =0 , ~al kyl " or "C,_8alkyl" represents a

strai ght chain ommtarn@n@spnestskyaf thvavmﬁgmpmﬂnl corgbigationr Mish - &t Rhemnasputically, g

carbon atons) ;4 eg&%ﬁgmg%ﬂaﬁ@om as net hyI ethyl) n- pr opyl, isopropyl)

n-butyl, tort-butyl, npentyl, and the I|ike. C~ ~al kyl oxy" represents the

group - O(Cl ~al | ryI) suc ess,anépmwpwetoﬁéwyl)vcam Viljbe|appagent upon reference

"Q . ~al kyl thi o" 'i@tﬂé ﬁl@@fngghgﬁedgﬁ&:upnonsﬁgthm Bld<¥Arohs fférthcasare sstdth hérin
CH3, and the |ik 6cycl oa represents a cyclic al Kyl havi ng

from3 to 6 car b &ichdesenhe mmm&mb%lm%l Joregoundspadfoy sompegiipnspandt v |

and cycl ohexyt. 3 cRefebynbplridd by eRRhESH Meh cRukyc! i ¢ al kyl having froms5 to

8 carbon

20 DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed generally to compounds useful as
corticotropin-releasing factor (CRF) receptor antagonists.
In a first embodiment, the CRF receptor antagonists of this invention
have the following structure (I):
25



.30 atons) such as cycl opentyl, cyclohexyl, and the like., (i /5 APR Luu. S
WD 001 27850 -~ PCTNS99/ 26984 "CS gcycl oal kenyl " represents a $yTIAPR awid|
having from5 to 8 carbon atons an at | east one double bond. "C,.~al kenyl "
“represents an unsaturated straight chain or branched al kyl
6 carbon at ormQowgiohavi ng at | east ong double 5 bond, suckCEESIPREPYI enyl,
I -butenyl) 2-butenyl) 2-nethyl propenyl, and the like. , "C3.~al kynyl"
represents an unsaturated strai ght ghain or. branched al kyl having from3 to
6 carbon atons, and having at |east &

1-butynyl, 2-butynyl, 2-nmethyl propynyt)
represents a C, ~al kyl substitut® i x
-CH20H, -CH(OH)CHs, and the like. ["Monp- o
represents a methyl group substit ! ne or two C3.~cycl oal kyl
groups, such as 15 cycl opropyl

"C,.6al kylc
- COCrmal kyl
substituted

hyl) di

Wi t hwhereiegOOC, . ~al kyl group. 20 "G . ~al kyl oxyG . ~al kyl "

represents a C, . ~al kyl. i%?ztituted with a -0Od . ~al kyl group.

"C, . 6alkylt hi oC, . ~al K}

nt ot hyl and
substitut Cd

a C, .~al kyi

"C~. ~al kyl i denyl " represe

ts
net hyl end®(- CHz-), et'tyf &rildop Hz-)) and the like. 5 "C, .~al kylidenyl

havi ng one,

i ndividually sel ected from oxygen) nitrggen or and

C,_6al kyl i denyl wher &fn isoRydrogepokes. Fw&l'n@?WHé‘nQiﬁ&gﬂﬂPa@'év‘?‘%ﬂ; "CHz")
@ ERidalkyN @, gaficenfiliC RydéxycatiBh)- ) Cr lidiibeoxy@nsligiheof i ke. 10

"C~.| 2heterocycl e" represents a ring made up of nore than one kind of atom
and whi ch cdntedkHexy§isadyhand ar hon at oms) such as pyridinyl) pytimdinyl,

Iuranyl ) llts?i enKI ) i Tlgﬂg)'lwhm%&h:.%]2,0|C§[{Jﬁqlk)m(f'§|2®w,| ,Cnﬂe}lli}il.?@_zwcixy.loyg azinyl,
rraziny sucn as y O, , PYyLrol ) 1. open oxaz 1. S0xXazal'y
pyrrolinyl, yfyciaelkys nyponon; 9&r id&%hﬂek’ﬁh@qu i W&Iél'ascvﬁﬁy“ﬁs

is replaced

subst i t utreds Hydedied hilogEa-or QY salltyf;C, ~al kyl ) am no.
a dival ent C~.6al kyl radical, such as
Re¥Bes Y

two or thgAehfRsgers GlAkpE; repl aced with a heteroatom
I | fur" nepans a

het erocycl i acfchiR@exyCygBE1,t O RNGMExyAS, T Or RyddoxyCEiatiyl,C I ithighylC, salkyl,

25

furanylC, galkyl, Ci¢alkylthioC;.¢alkyl, morpholinyl, mono- or
di(C,.¢alkyl)aminoC,_ ¢alkyl, amino, (Ci.salkyl)amino, di(C,salkyl)amino,
(C..salkylAr')amino. (C..Galkyl)(Ar')amino, Ci-6alkylcarbonylC, salkyl,

C,-salkylcarbonyloxyC,salkyl, sulfonyl(C,.salkyl), C(=O)C,salkyl, C;.galkyl substituted
with phthalimide, Ar', OAr', NHAr', C(=0)Ar', C(=O)NHAr' or -C(=O)NH,, or a
radical of the formula -(Cy.salkanediyl)-Y-(CO)q1-Ar' where Y is O, NH or a direct
bond, or

R; and R, taken together with the carbon atom to which they are attached

form a Csgcycloalkyl, a Csgcycloalkenyl, a Cj.jzheterocycle, phenyl, naphthyl, or a

presents a C, ~al kyl substituted with a C
- SG ~kYl sP~ "Sul fanyhs@, 1/6drByl )" means -SQZ(C~.6allryl).
the like._"Nono-_or di(C-. ~al kyt)am no represents an am no
w th one }éfs.ﬂ-%%l‘ or with two C,.~al kyls, respectively.
"(C~. ~al kyl ) (d . ~al kamayin)cpibraDsubkt@in€ $Aith Sataactadbcitensd) isintdpeahdaauy t h a

Cy. ~al kyl an , ..6al ka I (1,€e., = C, . 6al kyl). 1 5 APR 2003 WO
0d/ Z785% g @r@&%@%ﬁﬂ%ﬁ%‘fﬁlkw °ﬂ%‘@%&gf kyl )a?/ri )noC~. ~al kyl " represents

having from3 to

| e bond, such as propylynyl,

nd the to Iike. "HydroxyC~. ~al kyl"
ast one hydroxyl group) such as
di (C~cyci oal kyl ) net hyl "

ycl dBropyl methyl, and the Iike.

. | " ! - bsti d with
P oo Bindt ot AFRRERARD, Lepraofatbedth O 21200 bal ky

Al

such as -SO=

{



such as pyrolidi nophenyl and the like. "Hal 0" neans fl uofo) chl oro) bmo or
l-odo. n As used in the context of this invention, represénts -CHzCH2 20 or
-CH=CH optionally substituted with 1 or 2 R substit~ts (i.e., en.n =,
and m=0) 1 or 2), or -CH2CHzCHz- optionally substituted withdip APreddR -
substituents (i.e., when n =2 and m=0) |) 2 or 3). Accordingly)
nepcesent ati ve conpounds of this invention include (but ate not limted to)
conpounds having the followi ng structures (I1-1)) (1-2), (1-3)) (1-4)) (1-5)
and (1-6): 25 00127850 ~Rt N O "N N~ R2 Ar (I-1) 9 (I-2 1 5 APR
Lt ~4J PCTNS99126\9/§ °?’F’-2°§3 5 R (1-4) (1_5) 61-6) Mre specifica\) USIRGpE4
dependi ng upon the choice of the X, noiety, representative CRF receptor
ant agoni sts of ' bl a0 AL or AU oA Sakbied G Gho 98010
structures (la) agn y(%ﬁﬂ rses%)ect'ie\u/ée*l y: %’%%P‘g) P @% gn onecprgéerre
enbodi nent) the @RRitpentscipdependentlnsgtented fromdfistlkyls | nventi on have strncture
(la). I'n another preferre e.rirbtgl)' =) A9QR:S f
this invention have swct u(r;‘é 'd Qhﬁewﬁﬁeg[hgé/r%r ?%éhgd%bzé%?%%ch%gggnpg%ﬁds
are represent ed bptiondily fubbtitatad regthsiacz gr 8ssupstitieq)s, inépendeptly §dlected) fraom dralo,

(1-4b): 5 Ciealkyl, trifluoromethyl, O(trifluoromethyl), hydroxy, cyano, C,salkyloxy, phenoxy,
benzoxy, C,.alkylthio, nitro, amino, mono- or di(Cy.¢alkyl)amino, (C,salkyl)(C,.
¢alkanoyl)amino, or piperidinyl, or wherein two substituents taken together are a C,.
salkylidinyl or a C,_galkylidenyl having one, two or three carbon atoms replaced with a
( heteroatom individually selected from oxygen, nitrogen or and sulfur; and
‘ 10 Ar' is phenyl, naphthyl or an aromatic Cs.jsheterocycle, each of which
being optionally substituted with 1, 2 or 3 substituents independently selected from
halo, Cgalkyl, Cjsalkyloxy, di(Ci.salkyl)amino, di(Cgalkyl)aminoC,salkyl,
trifluoromethyl sulfanyl(Cy.¢alkyl), and C,.¢alkyl substituted with morpholinyl.
15 In the context of this invention, the preceding terms have the meanings
set forth below.
“Keto” represents =O.
“Cir.salkyl” or “C,galkyl” represents a straight chain or branched alkyl
having from 1 to 6 carbon atoms or 1 to 8 carbon atoms, respectively,
20 such as methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, n-
( pentyl, and the like.
“Cy¢alkyloxy” represents the group -O(Cjsalkyl), such as methoxy,
ethoxy, and the like.
“Cisalkylthio” represents the group -S(C,.calkyl), such as -SCHj,
25 -SCH,CHj, and the like.

“Csgcycloalkyl” represents a cyclic alkyl having from 3 to 6 carbon
atoms, including cyclopropyl, cyclopentyl, cyclopentyl, and
cyclohexyl,

“Cs.gcycloalkyl” represents a cyclic alkyl having from 5 to 8 carbon

30 atoms, such as cyclopentyl, cyclohexyl, and the like.



~~ 5 APR 2a3 WD 00/ 27850 10 PCTNS99I 26984 R2 (I1-1 a) (I-1b) Rz (I-4a)

1-4b) As noted above) R) is -C(l~o0,,(R3)(R4) which repirsents
( ) ) R o (R3) (R4) p L&ﬂ

and. - C(R3) (R4). Representative enbodinents in this regard inacl
following R noieties: s ~R3 Simlarly, when R3 is keto, rcpreseniative R

noi eti es i ncivedgzdske fol |l ow ng:
regard include -((
-C(=O N(C, _sal kyl) (Cral ky' 1) .

R3) (R4
R’Id)U\(JJ )

10 Rep{ esentative R) noi etpcqrsbonedshi S

VR4, -C(=Ox7R4, - C(=O) NHZ, -C(=0) NH(G-al kyl) and

15 In the enbodi nent where the R3 and R4

groups of R, taken toggtwalkfemmﬁ@m%tmyydueamyyhaviﬁghﬁomewlsémnR, "group
APR 2403P‘?Vf\8 00127850 | 1 PCT/ US99/ 76984
t

has the stnrcture:

(CHz) o-s Represent at i v&°8% aﬁéVE‘TSb%ﬂel&?P@c
and cycl ohexyl. Furthefameés” Mhentsha asandswdk

optionally substituted with 5 one or nore C _6al kyl groups,
representative R noi etgvVibgfomnd iq §|cpdap gipmst prgchaying: at least one " double

5

10

15

20

bond, such as propylenyl, 1-butenyl, 2-butenyl, 2-methylpropenyl,
and the like,

“Cs.¢alkynyl” represents an unsaturated straight chain or branched alkyl
having from 3 to 6 carbon atoms, and having at least one triple bond,
such as propylynyl, 1-butynyl, 2-butynyl, 2-methylpropynyl, and the
like.

“HydroxyC;.¢alkyl” represents a C,alkyl substituted with at least one
hydroxyl group, such as -CH,OH, -CH(OH)CHj, and the like.

“Mono- or di(Ciecycloalkyl)methyl” represents a methyl group
substituted with one or two Cj.ecycloalkyl groups, such as
cyclopropylmethyl, dicyclopropylmethyl, and the like.

“CisalkylcarbonylC, salkyl” represents a Ciqalkyl substituted with a
-COC,; salkyl group.

“Ci¢alkylcarbonyloxyC;.¢alkyl” represents a C;.¢alkyl substituted with a
-COOC,.salkyl group.

“CirsalkyloxyC,.salkyl” represents a Cjsalkyl substituted with a
-0C,salkyl group.

“CigalkylthioC, alkyl” represents a Cigsalkyl substituted with a
-SCy.¢alkyl group.

“Sulfanyl(C,¢alkyl)" means -SO,(C).¢alkyl), such as -SO; methyl and the
like.

“Mono- or di(C;.¢alkyl)amino represents an amino substituted with one
Ci.salkyl or with two C_salkyls, respectively.

“(Crsalkyl)(C1.¢alkanoyl)amino™ represents an amino substituted with a
Cisalkyl and a C,_galkanoyl (i.e., C(=O)C,.salkyl).

ude cycl opropyl) cycl opentyl
HE haih Sr am&%emml oal kyl ,



R)o.l~ wherein RS and R6 are the sane or different and independently
selected froma 1o C .~al kyl, such as nethyl or ethyl. Simlarly, in the
enbodi nent where the R3 and R4 groups of R taken together forma

Cs. BCycl oai kyl fused to Ar, the resulting R group has the SWCHUAPR ﬂwéorZ
" 0.u2 or LS including optlonally substituted anal ogs thereof as defi
above. In nore spocific enbodinents of this invention, representative Ar
groups of this invention include 2,4,6-t>ineihy|pheny|,

2- chl or o- 4- net hy| peoetoseligso 2- chl or o- 4ndhoxyphgnyl , 2- brmo- 4- net hy potvesgshyess
2- met hyl - 4- chl or opheayl) 2-tnethy!-4 20 btocnopheaiyl

2- brono- 4-i sopr opyl phenyl, 2, 4- dlchlotn henylﬂ l 6- dlnethyl 4br onmophenyl ,

4- chl onphenyl ) 2, 4-di net hoMqﬂhe?r)dF(Cnﬂﬂ eyl cmmpresents g6y badlsy) fbetityted
3- et hoxyphenyl , 2-nethyl - t haxyphenyl ,
3, 5-di net hoxyphenyhl ) 4- tr| f or orré%%?%?“aﬁ?ﬁ%gt hoxyphenyl )

2,4,6trifluorophenyl, 2- rreﬂlydllcylidmlét lspirgsZnth e mydiyalont b€ ogatkyU -rédB@E3 pwdhcny | , 4
15 APR 2003 WO 00/27850 12 9

di et hyl am no- 2- net hyl - 3- pyrgﬁé‘%%%%}é@)ﬁg@ﬁlﬁea%ﬁﬁq%) fi helhkﬁ pyri di nyl,

4di met hyl am nos 3- pyri di nyl“Ci.éalkWidd43) KL0EHhe; M\E@l‘ythl)cc carbon atoms replaced with a

3, 4- met hyl enedi oxyphenyl and

, eth l..ene 10X he resentative
optional R groups of this i nk'fgdﬁ? YAy %ev ﬁé?‘?ﬁdﬂfmg’t ﬁ?&cn' nijfogen oY, and
ihsg pr opg/l L i so- butK: _CHE alfdr"‘ .Bﬂqghmﬁnrmmwaxcﬂwo]gﬁﬂumnbl ahﬁ?jnyl

rogen uoro, chloro, brono, net| and et a refera rogen.
Rgpregent ative R groups i nctReRS (et 15H9) 15e P“h/ﬁ"' @%f‘)’f?‘r% ﬁfg%ﬁ °
butyl) iso-butyl, tent-butyoH,0CH® N the likd)- pentyl) neo- pentyl ,

&H(ethyl)z, CH(nto propyt 2§? CH( n; butyl, CHZCHZOCH%%

- CH( et hyl ) (clRocHs) , - CH( (STOQLIS() FSRESSFts @pyng TAds 30 of mempies- @y kind of
LTS GO e Pt st
- enzy chl or gbenz X

- CH( et hyl ) (CHzZObenzyl ), - CHAVA id r%{aﬂylr)m | ymidazelyh 1 thigzolyl n PRl ) |
t5 - CH(net hyl ) (n-butyl - yﬁﬂiﬁh&i yrazid§nt 1 h 35

- CH( = hw){C%—h(CHzCI—!gC?—KCI—B ) CH(el{ hyl Xn- %%? b 2 ar YTy, Biopemly

- CH( et hyl xn-pentyl)) )) m(%ﬂfﬂlﬂpwwplv- yerplinyl, Py@kq‘flybrpaﬁ?&)‘l(‘rﬁﬂﬂé‘ml&#))

cyci opropyl, @yclobutyl, cyclsGuaasiheterdefit Hnks Hﬁ%%&ﬂgl to form a bicyclic ring,
3- net hyl cycI ohexyl) 1,2, 3, 4-tetrahydronapht hyl (i_and 2)) benzyl

2- chl or obenzyl , -CH(nethyI)(%Eh%ﬁ“ﬁwdmeﬂwﬁfﬁvpPFB@szl)

- CH(n-propyl ) (benzyl)) 20« “Halol Rrekstaibrol £86Y6Ybrdmo ofdodd.cycl opropyl ) )
-CHZ(cycl obutyl ), -CHzCH(nethyl ~H2CH3, -CHi CH( et hyl ~HI CH3) - CHZC( net hyl ~)
-CHXC ~: H, -CHzC(=Ckthyl) -C(~kYol oPc~0oPYl) -C(=U NHbenzYl) -C(-~)nethyl,

-C(~~xnzYi, -C(~)Phenyl, -C(=Ck~Yl. -C(=0 ~zC(~~VYI. ~~( P~nYl k~Yi

C(~) PyddYl -C(=0x4-N, N-di net hyl am no) phenyl, -C(~~ thyl ,

-C(=0O~H(et hyl ) x) 25 - C(=OAs-used iy khe coftéxtOf Hi Gnvéndbn,Zuduw C( G):p‘teﬂts a1 CH;

 Gorzerzpherty BB pPRewRY e ) Rkl Bl Wpmy < | i =

oo Oy ) o DD L T e i O by aeenyl)
eny i - N- pht [ = ut

- Cl ~zCH2CH( met hy "%%%‘Nﬁff% a %@Z 9|°°m¥%2ﬂ&‘cﬁz$§fr ol yl
and benzyl . i ﬁwaﬁo:NBEl&QQBut\m Q&llﬁxﬁ&‘aQo)l&rﬂﬁiiﬁdﬁ&%Z@%uRaﬂg enRRigt | Ve

RZ groups includ nd hydrogen and preferably methyl. The
conpounds of theaﬁsmg‘g’y i$ﬁ@éﬁﬂi ﬁmhgf ‘be prepared by known organic

synt hesi s tecsni ques, including the nethods described in nore detail in the
5 Exanples, and nmay generally be utilized as the free base. Alternatively)
t he conpounds



. of this invention may be used in the forth of acid addition salts.
addition salts of , the free base am no conpounds of the pres§n$ r@]&’e‘%&&o”
may be prepared by methods well known in the art, and may be fo om

‘organi ¢ and inorganic acids.

Aci d

Sui t abl e organi c acids include mal efic)

fumaric) benz e)z7ssdcor bi c, succinic, ngthanesul fonic) to ECEUS69¥KalicC)

.propionic, tartaric, salicylic) citric, gluconic) lactic) mandslic,

ci nnat ni c, aspartlc) stearlc pal mtic, eg |IC) gl utapic) gpd

benzenesul f oni c aC| N Rtabl e | norﬁaﬁ\qq ds i ncl ud¢ hysrochl ori c,

hydr obrom c) sul f hosphorl C d nifric aci g)s peci fi cal I y, the

conpounds of t@ (1] 5 acc { € procedures

set forth in Exa Ies 1l a 2) as the follow fjg ggneral Reaction

Scherre 15 AP 0177850 9/ 269 e rycheme OH Cl
fo~ ~N N R-NC -"Reccis”~ \ N ~CAf’ X\ Oz Rz I~ OH

E~I [ sopropl y)i R~N@QL z 510 15 Ac2QI-BVAP NH40H MeOH &) R ~'fn~ ArNH2 ~

NO2 Na2S204 "'~ HOAc R2 ~ ~ dioxanel H20 Ar ~ a ca, wi Fc~r, THF Rz NH Rz ~
N Ar pr HBdHzO --s 0 or PCa3 NaH, DM >
’/iN/
\r_ﬁ YO, °U 5.
(
d-3
More specifically, and depending upon the choice of the X moiety,
representative CRF receptor antagonists of this invention include compounds having the
10 foliowing structures (Ia) and (Ib), respectively:
‘;?f'\N’R‘ ?(\N/Rl
OYN l SN Oﬁ/N l N R’
A N)\Rz a N Ry
(Ia) (Ib)
(

In one preferred embodiment, the CRF receptor antagonists of this
invention have structure (Ia). In another preferred embodiment, the CRF receptor
15 antagonists of this invention have structure (Ib), wherein R’ is hydrogen. Such

compounds are represented by the following structures (I-1a), (I-1b), (I-4a) and (I-4b):



~ 5 APR 2003 WO 001 27850 ~$ PCTI US99126984 ~Z The effectjveness of a
conpound as a CRF receptor antagonist nmay be determ ned by various assay
met hods. Suitable CRF antagonists of this invention are 5 capabl o§
inhibiting the specific binding of CItF to its receptor and anﬂagoh &ime}; :
activities associated with CRF. A conpound of structure (1) nay be assessed
for activity as a CRF antagoni st by one or nore generally accepted assays
for this purpose) including (but not limted to) the assays discl osed by
DeSouza et al. ( science 7:88. 1987) and Battaglia et a e
1: 572, 1987). As%%%ﬁ$#%ﬁed above, suitabl %0 CRF antagonists fﬁ% ﬁﬁgﬁﬁ§
conpounds whi ch denonstrate CRF receptor affinity. CRF receptor affinity
may be determ ned by binding i t hat neasure t iABity of a conpound
to inhibit the binding of a fadi dl abeled CRF (e.g., tyrosine-G FR) to
its receptor (e.g., recdntorN. pr Sfed fromraOger¥ N

(supra) 19S7)

The radioligand bindi ng as$ay descry bed by | 7eSouga e
'&%Ag\a conmpound' for the CRF

provi des an assay for 15

receptor. Such activityar$ typi c¥ |y Raal cul ategrfrom t h& | CsRe as t he
concentration of a conpound ngagssary to di splace 508qbpf the radiol abel ed
ligand fromthe receptor) and Rs reported as a "K;" vRlue cal cul ated by the
following equation: _ 1Cso 20 i 14./KD where L = radijoliggnd and Kp = N
affinity of radioligand for pé€ceptor (Cheng and Prug6f ™™N~Bl ochem

Phar macol . 22: 3099, 1973). I# addition to inhihjti C14F receptor binding,
a conpound's CRF 25 recg%kff i st activi?%\ra t abl i shed by the
qbility of the cpmpound tql ant ggonijze an activityl assgci atjed with CRF. For
exanpl e, CRF is known to.g?lnu Ryt © APR 2003 50 16

PC Tl US99/ 23984 var i ous®bi ocheni cal processes)A¥ncIudin adenyl ate cycl ase
acuvity. Therefore) conpounds®fay be eval uated as CRE48ht agonists by their
ability to antagoni ze CRFstinmul ated adenyl ate cyclase activity by) for

exanpl e) nmeasuring cAMP | evels. The CltF-stinulated adenyiate cycl ase
activity assay descri bedA5y"od: o Ry ‘%t‘cé‘.t".’-' ’%@p)r ’é(,h'cg TPIgEsoRts ﬁ&%ﬁﬂ&? an
assay for det er mdia@,)R,§ 0 RBsEBktative Bibodiiénts Gn 8 A iddudetie ARffowinigtRY-
Accordingly) CRE receptor antagoni st activity may be determ ned by assay ,
t echni ques whi cOYEfi®rally include an initial binding assay (such as

di scl osed by sDeSouza (supra) 1987)) followed by a cAl v~ screeni ng protocol

(such as disclosed by Battaglia (gypra) 198?&). t0 Weh reference to CItF
t

receptor binding affinities, recept agon of this invention
have a K; of less than 10 ~tM' Ingg preferrgd enbbdi t of this invention)
a CItF receptor antagonist has a K; of less than |itM and nore preferably
|l ess than 0.25 IrM (i.e., 250 nM. As set forth in greater detail bel ow,

representative conpounds sghilaki§] Shén RENE | 1R, WeprescAaeRY RY mdietied Ginélidend Of
Exanple 4. 15 P&@fe[ned conpounds having a K; of less than 1 pMare

cinpounds nunbel®°WIMEl ) t heough (1-25) and (1-29) thrmugh (1-33). Mre
preferred cogpounds having a K, of |ess than 250 nM are conpound nunbers

(I-1) through (1-14)) (1-16) through (I-25)gand (1-29) through (I-32).
R4

Representative R; moieties in this regard include -C(=0)R4, -C(=0)ORy4, -C(=O)NH,,
-C(=O)NH(C, galkyl) and -C(=O)N(C,.alkyl)(C;salkyl).

15 In the embodiment where the R3 and R4 groups of R, taken together form
a Cy_gcycloalkyl, the resulting R group has the structure:



.The C1ZF receptor antagonists of the present invention denonstrate 20

activity at the Cl2F receptor site) and may be used as therapﬁl.q |AcPRaQ3(t$s
for the treatnment of a wide range of disorders or illnesses it udi ng

‘endocrine, psychiatric, and neurol ogic disorders or illnesses. Mre

'speci fical | y)WPlHe278RF recept or ant agonists of the pnesa~t PAVAAIY26%4may be
useful in treating physiological conditions or disorders arising fromthe
hypei scereti on of CRF. Because CRE isAbelieved to be a pivotal 25 _
neurotransmtter that activates a oqaHb)gat es t he endocri ne, behavi oral
and automatic responses to stress, the CRF receptor antagonists of the
present invention can be used to treat neuropsychiatric disorders.

Neur opsychiatric disorders which nay be treatable by the CRF receptor

ant agoni st s Bepresptafive nGeyslentkyisndnaligle  aydlepeanyl e cydapseyidend ss@@hevezg

depressi on;. pihtkloe, rvﬁlemedcygc&%ﬁ&r % §agmyasangﬁneﬁtﬂ,lnmsﬁg,bﬁm@wmd' sor der)
pani ¢ 30 dlsorder obsessi ve-conpul’si ve di Sord abnormal aggressi on)

car di ovasdul WOfW@%sMgm%amﬂ@mt@%Bﬁ)mlw mwewgwlmmuabnor malities
such as unstabl e angi na and reactive hypertension; and feeding disorders
such as anorexia nervosa) bulima, ,and irritable bowel syndrone. CRF

ant agoni sts may al so be useful in trgating stress-induced i mmune

suppressi on associated with various gdiseases states) as well as stroke.

O her uses of the CRF antagoni st @ ohtyention s include treatnent of
inflammatory conditions (such as rheya¥oid arthritis) uveitis, asthnmg,

i nfl ammat ory bowel di sease and G | ptility), Cushing' s disease, infantile(
, Spasns, epilepsy and other seizures in both infants and adults) and

vari ous substance abuse and w thdrawal (including alcoholism. In another
embodi ment ofublg dMRTR AR tRNARERGHILER! afIRARhIADSeklef HRAL NI NG One
or nore CltF receptor fagonl sts are disclose or the purposes of

adni ni str&ih@néﬂlklvhsxctxewp@hﬁ@selbﬂ the present invention nay be fornul ated as
phar maceuti cal conpos esent

i nvention conprise a Wgéggﬂor an %%égﬁﬁés'f% %‘e pr%§u Nt tﬂ]\%‘%ﬁl on

(i.e., a conegethu farin agEspepctoatky fised tan the resilingRe group basithestactoept abl e

carrier and/or diluent. The CRF 15 receptor antagonist is present in the
conposition in an amount which,is effective to tyeat a particul ar

di sorder--that is) in an g@ang i F'e%/e CRF receptor

ant agoni st activity, and gre aply with i Ci
patient. Preferably, the phaprageuti cel conpd of the present
invention may include a CRF eyt or ant agoni st an amount fromO0.1 ng to
250 ng per dosage dependi ng
preferably. from1l ng to 60 ng. Appropriate concentrations and dosages can
be readily determ ned by one skilled in the art. Pharnaceutically

accept abl e cim:hdiegomiodaﬂlgrsulﬂhtuwdlamﬂoamréoﬁnéde'ﬂaed:tbovet, hose ski lled in the
arf. For conpositions,formnula ed .Ssol utions ble carriers
ndl or diluents incl u‘&é"os%fpm 3¢ er| S’"Mt""} o 'ﬁ%’ y op iBnal | y

i ncl ude ai c~ofi thisi ioheention, malsdd:)laﬁﬁmmpthu@hﬁngr |2e$1m+nmmylpnemrzammm

ar anul 5. or PEABIBIE Y ZAROREAT AR o BE - PHORRRY. , P

ian';) agoni sto, Wﬁ? guﬁﬂﬁé-ﬁhd&gropﬂﬁ\cﬁm f @&ﬁ&ﬁb?pﬁe@ﬂennsydghéﬂiyrm) and
ubricants. One skilled i 1S a urther, fo | at e e CRE receptor
ant agoni st i Fromaphgmd, oﬁr‘ih h?f’dhne& @ﬁﬁx‘?wl&&@or %yfﬂt‘?”&’&ceﬁt ed

practices, suethodshehilQ3qnethoxyphenyl, 2-methyl-4-methoxyphenyl, 3,4-dimethoxyphenyl,
3,5-dimethoxyphenyhl, 4-trifluoromethylphenyl, 4-methoxyphenyl, 2,4,6-
trifluorophenyl, 2-methyl-4-N(ethyl),phenyl, 2-bromo-4-(OCF;)phenyl, 4-

e’




1 5 APR 2003 WD 00127850 1g PCT/ US99/ 26984 d15C105ed i n |Remi ngton's
Pharmaceutical Sciences, Gennaro, Ed., Mck Publishing Co., Ea%m %Q;r
1990. In another enbodi ment, the present invention provides al (Bd )
treating a variety of disorders or illnesses) including endocrine)
‘psychiatric and 5 neurol ogic disorders or illnesses. Such nethods include
adm ni stering of a conpound of the present invention to a warm bl ooded
animal in an amount &ufficient to treat the disorder or illness. Such

net hods i ncl ude W&ée‘fz%s adm ni stration of a CRF receptor antagepiysle8dss
this invention) prererably in the form of ¥ pharmaceutical conposition.
used herein, system c adm nistration includes oral and parenteral nethods

of to adm ni strat] adm ai stragi i.fabl Es eyt i C ;
conposi tions of Q’W%@g%g’?ﬂaﬁ?g’gﬂ@ts ?ﬁ%&ﬁ%@%@ edr??s ér@ﬁ%ﬁ%’s, ngI | s,
tabl ets, and capswdtiedarsigo-Aeytidiag. #NJOHHEJOCK ) pbenyl.stiépethyienndioxypheuy! and
emul si ons. Thes% fﬁmosi tions Fray al so include flavorants) preservatives)
suspendi ng) thi ckeni %“cglﬁﬁypgﬁﬂ}' ‘'sifying agents, and ot her pharmaceutically
acceptabl e additives. ForRdpas@ititiat opibihlrR gionpd ofahis investiondmpbeld netthyhfethiyls t he

present invention can.be pnepand in ggueou | ection solutions which may
contain, in aﬁdi“fq'?ﬁﬁ'ﬂﬁ?'ﬁrﬁ@'?@ﬁ:b‘F%C‘ Coin aﬁ#&@ani st, buffers, antioxidants)

bacteriostats, and ot her Rdpeiséritativs RC Q@ioapE laye Rydpbgeycfludre, chived) bsehd)trh@ng. As .
menti oned above, ;d{g}lni st;&ti qnhg‘ a conpound of the present invention can
be used to treat?g® By "Yro8sorders or illnesses. In particular,

the 20 conmpounds of the pR&pEREative RGNEbEN3 iREMAD telTl ottt ©popyl} Bogropyl,
rm-bl ooded ani mal for the treatnent of depresii on) anxi e @gi soréfjﬁr,
%ni ¢ di sorder) Ngtbibs sputyd olepthubi. e Pefitd o APeREtYR D A PF&?Yl'a’é%i( Hhop§HE-
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2-methylcyclohexyl, 3-methylcyclohexyl, 1,2,3,4-tetrahydronaphthyl (1 and 2), benzyl,

2-chlorobenzyl, -CH(methyl)(benzyl), -CH(ethyl)(benzyl), -CH(n-propyl)(benzyl),
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30 -CH;C(=0)NH,, -CH,-4-(SO,CH3)phenyl, -CH,CHapyrolyl and benzyl.
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-4,6-dichloro-2-nethyl-5-nitropyrimdine (3; J. Chem Sac. 1954) 3836) (2.23
g, 11 nmmol) wodshadsh (30 nl) at -30C was, treated with 5 1-epdybseymessl an ne
(870 ng, 10 mmol) in EtOH (8 nmL) and thHe reaction mxture was stirred at
-30 Cfor 1 hour and then warnmed to anbient tenperature. Volatiles were
evapor at ed and the r cédpebsentaizs Rpapioups dwhcle atthge ethyhted hpdrogeht @ic. The
organi c | ayer dried (sodiumsulfate)) evaporated, purified by flash

chr omat ograﬁ’ﬁegféﬂr?@?'f"ie@é{ to gi ve conpound (4). 10 Com ~ound (51 A sol ution
of conpound (4) (2. Oﬁtg)co&pﬂmalls)ofid& pregno ivivertidnem4yl be picparedaBy kiewat ed Wit h

2,4,6-trineth Ianll n{.tenperature) then
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stirred at @ExBinfled, ah@ABEgentdNEbd Wilizedl RAKY fFee DdSY. AliehREvag KR compivagsat ed and

t he residue s t5 partitioned_ between brine and agt QAc,. The Oﬁﬁgm c layer
was dried (SbENLANERICP FPEPS used ap e eraref Jsidvaddiven sl Aeidandion iwelogr aphy

(silica) toug e &mado&@undmgﬁgen( GivedeoaRRiy e lf’%)”\;’f tS% Hheds 6 nmol)

was dissolved in 1:1 di oxanel wat er , and treate concentrat ed
aqueous ar‘mﬂ‘ﬁi"d‘"ﬁ‘yﬂ itbshie @a, gng mgy)be fgymdlfmm organic and inorganic acids. Suitable

organic acids include maleic, fumaric, benzoic, ascorbic, succinic, methanesulfonic,
10 acetic, oxalic, propionic, tartaric, salicylic, citric, gluconic, lactic, mandelic, cinnamic, (
( ; aspartic, stearic, palmitic, glycolic, glutamic, and benzenesulfonic acids. Suitable
inorganic acids include hydrochloric, hydrobromic, sulfuric, phosphoric, and nitric
acids.
More specifically, the compounds of the structure (I) may be made
15 according to the procedures set forth in Examples 1 and 2, as well as by the following

general Reaction Scheme:
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and the solution was stirred at anbient tenperature for 8 hours. The
reaction msxture was partitioned between brine and Et OAc. The o §aAPR 2003
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traction mxture wasg oand g The "brgani ¢ | ayer
i ed Holy~ f h chro y
(silica) to give a 15 Cot ~pound )

sol uti on of conpound (8) (38 ny, 0.1 mol) in toluene (2 m)Ry@S raitd
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. REPRESENTATI VE COMPOUNDS 1 5 10 Further representative conpounds of this

i nvention wer «owasy general ReactionS Schene di scl osed abeygRs®neshner by
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The effectiveness of a compound as a CRF receptor antagonist may be

determined by various assay methods. Suitable CRF antagonists of this invention are

5 capable of inhibiting the specific binding of CRF to its receptor and antagonizing
activities associated with CRF. A compound of structure (I) may be assessed for
activity as a CRF antagonist by one or more generally accepted assays for this purpose,
including (but not limited to) the assays disclosed by DeSouza et al. (J, Neuroscience
7:88, 1987) and Battaglia et al. (Synapse 1:572, 1987). As mentioned above, suitable

10 CRF antagonists include compounds which demonstrate CRF receptor affinity. CRF
receptor affinity may be determined by binding studies that measure the abil-ity of a
compound to inhibit the binding of a radiolabeled CRF (e.g., [ml]tyrosine-CFR) to its
receptor (e.g., receptors prepared from rat cerebral cortex membranes). The radioligand
binding assay described by DeSouza etal. (supra, 1987) provides an assay for

15 determining a compound’s affinity for the CRF receptor. Such activity is typically
calculated from the ICsq as the concentration of a compound necessary to displace 50%

of the radiolabeled ligand from the receptor, and is repotted as a “K;" value calculated

by the following equation:

{
. 20 Ki:._._K.:_SO_
1+L/KD

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

In addition to inhibiting CRF receptor binding, a compound's CRF

25 receptor antagonist activity may be established by the ability of the compound to

antagonize an activity associated with CRF. For example, CRF is known to stimulate
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from the hypersecretion of CRF. Because CRF is believed to be a pivotal

25 neurotransmitter that activates and coordinates the endocrine, behavioral and automatic

responses to stress, the CRF receptor antagonists of the present invention can be used to
treat neuropsychiatric disorders. Neuropsychiatric disorders which may be treatable by
the CRF receptor antagonists of this invention include affective. disorders such as
depression; anxiety-related disorders such as generalized anxiety disorder, panic

30 disorder, obsessive-compulsive disorder, abnormal aggression, cardiovascular
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| i gands) the assay nmay be used to eval uate the binding a([pti vity of the
conpounds of the present invention with any CItF receptor subtygey AFR engg
t he bindi ng assay involves the displacenent of a radiofabeled CRF |igan
fromthe CItF receptor. Mre specifically, the binding assay is perforned . °
in 1.5 m Eppendorf 10 tubes using approximately 1 x 106 colts per tube
stably transfected with human CRF receptors. Each tube cnceives about 0.1
mL of assay buffer (c.g.) | 7ul becco's phosphate buffered saline, 10 niM
magnesi um chl ori dg) ¢éR7s6¢ M baci tracin) withe or without unlabel edramgysgine,
urotensin | or CRF (final concentration) 1 ?:‘tl\/p to determ ne nonspecific
binding, 0.1 m of [t~IJ tyrosine - ovine CRF (final concentration -200 pM
t5 or approxi nat dikglosedin Repirgggondathamiticaigidall e iereratGenard, BdyaNackiPablishing Ch.,.1 il
of a menbrane suggenst&ngﬁ cells containing the CRF receptor. The m xture
i s incubated for=29otfd 22C foll owed by the separation of the bound and
free radioligand by centr i ughier @mbodn@bidt Otk estMUinVéntibie provides REmaRbd €drS,
the tubes are cut just above the ~5APR2003 WO 001 27850 31 PCTI US99176984
pel | et and noni t B73888 i variey pheditorisrt e ilinssses Jacindieg jspiecing: PSYENMER| #dt el v
806 efficiency. mlilolégdéliiodridabrinkesd] BOchtRétRodTBICIRIR aBihitixcHRg of & icBRipbia
non-1inear |eastsquare curve-fitting program LI GAND of Munson and Rodbard

(Anal . Bi ochem ®fohe prsgent inyentipn tosa paoyplpgded apipal igan\aoiosmEsfficisnhse treat-the

CYCLASE ACTMTY Thor@QHe ARES Sich hfttholld RSIBEL sysidMRddniistiRidn 3t 2 CR¥EreBymdruat ed
by various functional testing. For exanple, ‘the conpounds of the present

i nvention may beanigepigtns this ipyentpe prefarably in thefommiefaphamaceuties] sempasittiony iAsy . An
agsay for the d 1 i = ot | I c ivity
ngy be perfor negﬁsggméégﬁ%r gf}fc?/ﬁ%g%crll "éﬁéwﬂég‘%‘?g‘éﬂjgﬂﬁt%‘ﬁ‘f&%’whﬁg’gﬁq{: 572,
198?)) with nédi2dmigisyasior. For oraladministrations suitable phegmareutical cpmpysitions of CBFs.

3 1 inal vol ure of 8.8 REARRThASRRNC Balli, BRY, FRRhand el R pRINES |

i's DVEM buf f er. liquidst syragsasuspensions; diné sinulsions.c These| eomppositions maay alsp ésfclude ed

CRF receptors ar ed. .| 4 - t i t C
with various con@%vﬁlt’a?‘g’t ﬁ%%\%’%?cs\éggﬁﬁngt gﬁickgﬂgg l}ﬁ‘?g a[sggnégéﬂlsdggaion&%r der
t o establ i sh t hephaimaceuticallyoapceptdbler aiditivesr dox parewili ddmingstratiore thragomipoundsrof
receptor subtyp i he .l i . - T ] e
wel 15 11 nsed ncte pRrcoPivRoh B b BriREh i oech R ictBEh BuloBn 0Bk b Emiall® )
det er m ne t he anpadditiof toitiret CRE etdptor amtagoAivl? pufBo) antioxidants.cbagreriastatsomdaithe® 596
et hanol and 20 ;a8 N id | s added to each well and the
resul ti ng suspensi ong@%@'%a%"@g@e "a‘c{gcﬁgigg or 16 to 18 hours. The
solution is renpved i nto AsSnentionedpabavio radminiftationnf] at tempretd of \whes lpeegenpi t h
an additional 2 L . Na8§ bEiRs W th
the first fract Sgﬁéﬁ‘#%g%s&;%@;ggg%g%ﬁ%%ﬁ%% §§ andbggﬁt&héelhq’?ggﬁés{g%ﬁ@%d
with 500 pl <0dicrmpaunsis af the prefdneinvernfioe may be adngnistered of a2 wani-blperded animal for

{ the treatment of depression, anxiety disorder, panic disorder, obsessive-compulsive

disorder, abnormal aggression, unstable angina, reactive hypertension, anorexia nervosa,
bulimia, imitable bowel syndrome, stress-induced immunc suppression, stroke,
inflammation, Cushing’s disecase, infantile spasms, cpilepsy, and substance abuse or

25 withdrawal.
The following examples are provided for purposes of illustration, not

limitation.



sanples is perfornmed using a single anti body kit from Bi onedi cal

Technol ogi es I nc. (Stoughton, MA). For the functional assessnert 50APRhZ{)[)3
conpounds, a single concentration of CRF or related peptides causing 80%
stinmulation of cAMP production i i (~~ Ap R 2443 . WD 00127850 32

PCTI t JS99/ 2698d oirmssoncubat ed al ong Wi t hgvari ous concentr at porsssaesgonpet i ng
_conpounds (10-1Z to 10-6 M. It will be appreciated that) although specific
enbodi ments of the invention have been descri bed herein for purposes of
illustration, various nodificati onsERAMIYEBRe nmade without departing from
the spirit and scope of the invention. Accordingly, the invention is not

limted except as by i . L= 3 CLAI M5
1. A conpound havi ng ?Eﬁcggpﬁg&ngﬂaﬁigtﬁ?ll%%) {Jtrmeﬁﬁli%lil Hgggy\g%g&ﬁ%éﬁg)pmg’
st er eoi soner metnds difelosevsic Enampled 1-Y. Exaepht hbiSQosathBesmmiveompomlBroéi n: nis

1 or 2, msO opti yent i ch, at
each occurre%‘(‘:geh&?'gu%? n?ﬁapl\%dgﬁfe?emca meqﬁ?{% ‘%ﬁrz‘a‘f‘ﬁ(’ % l?wﬂmﬁenyl or
d ~al kyl Ar5;  &Raivits (KE( ad. EXdRipld Raljsclobés a:sadsggdlfmgxerecmmg Caompo'aidkyalf thiRS 1S

hyd ket ~l kyl hyl ,
C)?:“‘(rlsglegal I g %“"&%f”%yst ‘“PFP‘*ﬁ%crne{{a‘ (Sycglaseraﬁ:((:t}(/?tyoa yl) met hy

d . ~al kyl caci onyl oxyCG ~al kyl, or C~.~al kyl oxyC _6al kyl) and R4 is hydrogen,
Arl, d-~alkylAr~, QArl) C,. gal kyl, C, ~al kyl oxy, C3.~cycloal kyl) nono- or

di (C3. ~cycl oal kyl ) net hyl, C3. ~al kenyl C~al kynyl) C,.~al kyl oxyC,. 6allryl,
C, ~al koxyAr~) hydroxyC, . ~al kyl , thllé?ﬁ@tMﬂ-E(Sal kyl, furanylCLl. 6alkyl)

d . ~al kyl thi oC, . 6al kyl) m)rphol i nyl, nono- or di (CI ~al kyl ) am noC ~al kyl , (
apino, (G _ 6al kyi)ani ao) SYNTHESIS BERIRES WS%C({I‘QPUBW kYl Ar 1) anmi no)

('C, ~al kyl A ' ~) ami no) C, . ~al kyl caﬁb‘éWF@RE kyl )

C ~al kyl car bonyl oxyC, ~al kyl, sul fonyl (C eal kyl), C(=0~1. 6al kyl) C, _eal kyl
substituted wt hi halimde) Are) QAr' ). NHArl) C(=0) Ar~) =0) NHAr 1 or
-C(=O NH2, or a Tadical of the fonnul a (C~ ~al kanedi yl ) - Y- )g(,)zi -Are

where Y is O | a di rggs, bond, qg~ I NO; POCI3 N7
)\N OH /kN OH /l\N a
/Y\ 2 3
No, _ANHz AINH2 NO, Na25204

-3OC /L /L\N | -

Nl{ n
N, _Mighosgene Bt Br_
/IL NEts, THF NaH. "NaH, DMF
N~ “NHAr /k

g‘»—z Z
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1 5 APR 200 WO 0Q 27850 34 PCTI US99126984 R3 and R4 taken together with the
carbon atomto which they are attached forma CS ecycl oal kyl, a

CS acycl oal kenyl, a C3_, zheterocycl e, phenyl, naphthyl) or a CS ecycl oal kyI
fused to Ar', each of which bei ng optionally substituted with gn§ n%m]
Substituents independently selected fromC, _6al kyl; Ar is phenyl, naph hyl
or -an aromati c C3_, 2heterocycl e) each being opti onal ly ' substituted with
1, 2 or 3 substituents independently selected from hal o, C, ~al kyt,
trifluoromethyl) weéordsh uor onmet hyl )) hydroyy, cyano) G .~al kyl sayuspResoxy)
benzoxy, C, .~alkylthio) vitro) am no) nono- or di (C~_6al kyl)am no)

(C, ~al kyl XC, _6al kanoyl )am no) or piperidi V\/nerel n two substituents

t aken together are IkyI|d| nyl or a G .| 6al ylldenyl havinmgaone, two
or three carbon atoms ced with a hetcro nd| vidual |y se] ected from

oxygen) nitrogen or 'o s gur; and Ar' nyI napht hyl ol af omat i c
C3., 2heterocycl e) eacph\of mhich bei opt| tltut%d ) 2 or 3
substituents | ndepenu y bec I o, | (kyl ) baMNKyl oxy)
di (G ~al kyl ) ami no, kyl ) am @60 fI uor onet hyl sul f onyl

(C~.~al kyl) and C . ~alfkyl bubstituted W|th nmor pho nyl. 2. The conpound of
claiml whereinnis 1. 3.AThe conpound of claim2 having the structure 4.
The conpound of claim2 Maving the structure 91 1 5 APR wo oo0i 2~s~0 35
PGTI US991 26984 ~N~Rt O 'N N~ R2 5. The conpound of claim1l wherein nis 2.
6. The conpound f cI aéS having the structure 7. The conmpound of claiml
wherein mis 0. & onpound of claim 7 having the structure: R2 9. The
npound of cl ai m 7 havi ng sbludorsofr4)6 tichlero-2 Methflh® nitopyouiditde (F; JcChdmmSac.

CcO
dherein rn is 1. 1954, 3836) (223 g 11 mmol) in EtOH (30 mL) at -30°C was treated with
5 l-ethylpropylamine (870 mg, 10 mmol) in EtOH (8 mL) and the reaction mixture was

stirred at -30 °C for 1 hour and then warmed to ambient temperature. Volatiles were
evaporated and the residue was partitioned between water and EtOAc. The organic
layer was dried (sodium sulfate), evaporated, purified by flash chromatography (silica)
to give compound (4). -

10 Compound (5
A solution of compound (4) (2.07 g, 8 mmol) in acetonitrile (15 mL) was
treated with 2,4,6-trimethylaniline (1.35 g, 10 mmol) at ambient temperature, then
tricthylamine (1.52 g, 15 mmol) was introduced. The reaction mixture was stirred at
ambient temperature for 2 hours. Volatiles were evaporated and the residue was
( 15 partitioned between brine and EtOAc. The organic layer was dried (sodium sulfate),
evaporated, purified by flash chromatography (silica) to give compound (5).

Compound (6)
Compound (5) (2.14 g, 6 mmol) was dissolved in 1:1 dioxane/water (20

mL), and treated with concentrated aqueous ammonia hydroxide (5 mL). Sodium
20 hydrosulfite (3.12 g, 18 mmol) was added in small batches over one hour and the
solution was stirred at ambient temperature for 8 hours. The reaction mixture was
partitioned between brine and EtOAc. The organic layer was dried (sodium suifate),

evaporated, purified by flash chromatography (silica) to give compound (6).



|
~'r~ pp R 2003 wo oonsso 36 11. The conpound of claim 10; having the

structure: pcrns~n698a 12. The conpound of claim 10 havi ng th
13. The compound of claim 10 having the structure: 14. The coﬁp%%ﬁ? ?P%

claiml wherein Xis CR and R is hydrogen. 15. The conpound of claim1l
Wwherein X i svdbonis The conpound of cjjaim 1 wherein R is gCwhsbhessd . 17,
The conpound of claim1l wherein Ris nmethyl or ethyl. 18. The conpound of
claim1l whesgl QUE@S et hyl . 1 5 APR 2003 WD 001 27850 37 PCTNS99/ 2b984
19. The co claiml1l wherein Ar is 2,4,6-trimethyl phenyl,

2chl or o- 4- rret hyl pheny imixt@rectf|compoutd (6} (@%ylpﬁaénmnpl)znmmlmﬁwe(ﬁm/i phenyl ,

2 T SRS BB o AT e ACBRREN Oyl 79 k| pheny!

2, 4- di met hoxacpbre mjktire Qyas- aﬂmndatahytmphetnspmpe@m fmxyphlgny!’r):cx@cammmyphenyl

3 5 a nethalostand IOV  ETRDREKRIR L o YRR D

3, 5-di net hoxyp orop enyl)
2met hyl - 4- N(néEtQ'Ac) Zila @rpahic l@ebﬂﬂ@ed(s@dﬂﬁ&)ﬂfﬁte}nﬂa}nowted purified by flash

4- dlnethylanlno -yl ~ di met hyl am no- 6- et hyl pyri di n-3-yl,
4- di met hy!| anf9g8o rﬁ%&ﬁ'§¥9ﬁv IN%E?%@?A@)phenyl) 5- nct hyl i soxazol - 3-yl
3,4-nethy|ened|oxyphenyl or 3,4-etiiyl enedi oxyphenyl. 20. The conpound of
claim! whetdhgausd(8i S 2, 4, 6-tri met hyl phenyl, 2nethyl -4-chl orophenyl,

2-chl oro- 4- net hyi p 2, 4- hl ono yl 6-di | - 4bn henyl)

2- br ono- 4. - met hyl pheﬁ‘%}lﬁ'muﬂd %?#%@%He‘ﬁ?f’sd‘? dﬂ'Q%chﬁg’ﬁh frreat The met hod
of clbalt m:o)l MBEIQ% ﬁtha nuﬁomm%lw dil)ait bt}ibwnt{’tcrﬁpdtﬂyﬂc mmmz)amﬁcxl}._lodﬂmmllt 3”2) (
i so-buty i SO- pen en e

|G mpr opn 654 e A S8 o) speehan miberBt APrRLE SOREY T

- CH( et hyl) (eidaés tibeure Gds paititionadl Betvedas Wearkr) ahd -FeblAB-- ll%}dréa{nﬁﬁm

el PSS TS b g

- CH( et hyl )(&Hp&)ﬂraz)ylm-ms@h&m@hb. - CH(met hyl ) (et hyl))
-CH(net hyl ) (n-propyi)) -CH(nmethyl)(n-butyl)) -CH(nmethyl)(n- pentyl)

-CH( et hyl ) ( CHZCHz CH2CH( CH3) z CH( et hyl ) ( n- pr opyl CH( et hyl xn- butyl),
-CHEet hfo?—émE}diﬁl ),( C?—I(al propgll)(% %)Ejtylo))pyc?—l% n-pr(()pyi Xn- penty?/)?

(iyczzl gpzp%/l : cchobutyls&mﬁé:;b Yhnd @%mm?/lmyﬁ{nﬂ)ppr%bm&lbmhy@ycl ohexyl ,
etra ma enz cnl o enzly
CH{methny‘Efé yithp é‘t gAnSSs &Wﬁ)cr J&Mﬂ-ﬁﬂ Ty, fgr 16 Hours. The
- CH( n- but y| gafalleiéaé| rgmove @5y (iveib ﬂfr&@l Ia)denteqaa(aﬂtﬂeqhuw bhs cvaporated

CH2CH( t net hyl ~HZCHB CHZCH et hyl) - CHzC( et hy!) CHzGCH)
CHz O( =Ckt h f;wuvewﬁméh‘m 7“‘1"(56“6)" hﬁwryﬁl)l) to
- O)b&nzyﬂmwde% 9» =Qethyl, -C(=0) CHZC(=0) Cet hyl)
- C(=0) CH( phenyl ~t hyI ) O) pyrl dyl, - C(:O) (4- N, N-di net hyl am no) phenyl ,
- C(=0~zOnet hyl ) ~"SJ APR 2003 38 - C(=0)CH{ethyl)2, -C(a)n-butyl,

=O~HzZCHx( met hyl ) 2, -C(=0)n-propyl, -C(=0)CH2CH2phenyl, -CH2pyri dyl,
2CH2NHphenyl , - CH2CH2C( =0) Cet hyl , - CH2CH2CH2phenyl ,
- CH2CH2- N- pht hal i mi de, - CH2CH2CH2C( =0) Cet hyl , - CH2CH20et hyl ,
- CH2CH( et hyl ) 2, - CH2C(=0) Cet hyl , CHzZC(=0) pyr r ohdi nophenyl , -CHzCH20phenyl ,
- CH2CHZCH2CH2 N-pht hal i m de, -CH2C(~) O -butyl, -CH2CH2CH( net hyl ~,
-CH2{ ~) NHz, - CH2-4-(S02CH3) phenyl, -CH2CHZ2pyrolyl and benzyl. 22. The
conmpound of claim1l wherein R is -CHethyl~, -CHn- ro 1 ( p pY ~~



|

|
-CH( et hyl Xn-butyl) or -CHethyl)(n-pentyl). ¢ 23. A pharmaceuti cal
conposition conprising a conpound of claim1l and a phar rraceutigglt I ?
acceptable carrier. 24. A nmethod for treating a disorder manif A 5 2003
hypersecretion of CRF iti a warm bl ooded animal in need thereof, conprising
adm nistering to the animal an effective anmnount of the pharnaceuti cal
conposition of claim23. 25. The nethod of claim 24 wherein the disorder is
stroke. 26. The nethod of claim 24 wherein the disorder is depression,

anxi ety di sorder (f’@d?)jﬁsodi sorder, obsessive-conpul sive di sordep 80035k
aggr essi on) unstg£ e angi na, reactive hyperfension, anorexia nervosa,

bulima, irritable bowel syndrone, _ stress-induced i mrune _ suppression,
i nfl ammati on, Cushing' s di sease, substance abuse or w thdrawal, :
i nfl ammat ory bowel disease, infantile s r epil epsy.
AL, ACA Apy. Ay. A AF[.A . Ay. A % A2 . AS. AYAAYCRY?. A@
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0% & () - " 'ttt} aVK@ cp -CH(CH,CH;CH;), 4-methoxy-3-pyridiny]

(I-30) H CH -CH(CH,CH,CHj;), 4-dimethylamine-3-pyridinyl

(1-31) |ethyl(S) | CH -CH,CH,OCH;3 4-methoxyphenyl (
(‘ (I-32) | ethyl(S) | CH -CH,CH,OH 4-methoxyphenyl

(1-33) H CH -CH(CH,CH;CH3); 4«(N—mcthyl-N~acetyl)phenylH

(I-34) | ethyi(S)| CH -CH,CH,N(CH,CH;), 4-methoxyphenyl

(I-35) H CH -CH(CH,CH,CH3): 4-(COOMe)phenyl

d-36) H CH -CH(CH,CH,CH3)> 4-chloro-3-pyridinyl

da-37) H CH -CH(CH,CH;CH;), 4-(COMe)phenyl

(1-38) H CH -CH(CH,CH,CHs). 4-(CH(OH)(CHs),)phenyl

(I-39) | ethyl(S) | CH C(O)CH; 4-methoxyphenyl

(I-40) | ethyl(S) | CH C(O)CH;Ph 4-methoxyphenyl

( d-41) | ethyl(S) | CH C(O)Ph 4-methoxyphenyl

(1-42) | ethyl(S) | CH C(O)CH,CH; 4-methoxyphenyl

(I-43) | ethyl(S) | CH C(O)CH;CO,CH,CH;3 4-methoxyphenyl

(I-44) | ethyl(S) | CH C(O)Cyclopropyl 4-methoxyphenyl

(I-45) | ethyl(S) | CH C(O)CH(Ph)CH,CH; 4-methoxyphenyl

(I-46) | ethyl(S) | CH C(O)4-Pyridyl 4-methoxyphenyl
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Y1098 ()~ 111 M 109 ()- @fM 10968 ()- QOUSK ()-!. &10%IUE () -! &4 10%pp 9np3 .
& () - GISeSSSUDOAL’ yWBVK@ ! US* 10% & ()-! &* 10%&' ()- & 10%+& ()- -
& 10%gSg& ()-! & 10%CG& ()-!s10%& ()-@' ((7)9):);)<)N)}oaS4! $10% & ()-F 10
10 10 Y109& ()- !80 109& ()-ySf/1096G& ()-!8& 109%& ()-N)j))*2, p--}[ <aS4! 9y
10% & () -! Nnf 9%#109& ()-! Sf 9+ 109& ()-!\-f 9%+109%& () -
, 10% & () - SF10% &vé dormrgso. / +/ / zY7aSA 1§, 10%t& ()- #f, 109 () prraisydiided?o
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(1-47) | ethyl(S) | CH C(0O)4-(N,N- 4-methoxypheny!
Dimethylamino)phenyl
(I-48) | ethyl(S) | CH C(O)CH,0CH; 4-methoxyphenyl
(1-49) | ethyl(S) | CH C(0)3-Pyridyl 4-methoxyphenyl
(1-50) | ethyl(S) | CH C(O)CH(CH,CH,)CH,CH; 4-methoxyphenyl
( - (I-51) | ethyl(S) | CH C(O)CH;CH:CH;CH; 4-methoxyphenyl
(1-52) | ethyl(S) | CH C(O)CH,CH(CH;)» 4-methoxyphenyl
(I-53) | ethyl(S) | CH C(O)CH,CH,CH; 4-methoxyphenyl
(I-54) {ethyl(S) | CH C(O)YCHL,CH,Ph 4-methoxyphenyl
(I-55) | ethyl(S) | CH CH,-3-Pyridyl 4-methoxyphenyl
(I-56) | ethyl(S) | CH CH,CH;NHPh 4-methoxyphenyl
(1-57) | ethyl(S) | CH CH,CH,CO,CH,CH; 4-methoxyphenyl
(1-58) | ethyl(S) | CH CH,CH,CH,Ph 4-methoxyphenyl
1-59) éthyl(S‘). CH CH,CH,-N-Phthalimide 4-methoxyphenyl
( (I-60) | ethyl(S) | CH CH,CH,;CH,CO,CH,CH3; 4-methoxyphenyl
(I-61) | ethyl(S) | CH CH,CH,OCH;CH; 4-methoxypheny!
(1-62) | ethyl(S) | CH CH,CH(CH;), 4-methoxyphenyl
(1-63) | ethyl(S) | CH CH;CO,CH;CHj; 4-methoxyphenyl
(I-64) | cthyl(S) | CH | CH,C(O)(4-Pyrrolidinophenyl) 4-methoxyphenyl
(I-65) |ethyl(S)| CH CH,CH,0OPh 4-methoxyphenyl
(1-66) {ethyl(S)| CH CH,CH,CH,CH;-N- 4-methoxyphenyl
Phthalimide
(1-67) | ethyl(S){ CH CH,CO»tBu 4-methoxyphenyl
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G #10WXNX& () - SE6666666\ 7r S1! | KF 1090D& () -gyGLO% & ()-# 10% & ()- 10 10
101 A~ 109&' (YORUFISS0100@&' () -2z\778[::: 6opwX6r S1IT! | %B&10%PCRUSI26984
|1.510% & ()-7! & 109%&' ()- ! &*10%39&() | & 10%CC& ()- ! & 10%H& ()- 6;

<<<<< << <~ T T SFI0%& () 10 10
10° 010% & ()€Epdl [/ 09 <<<<<=F/y[ <~\ =11} Ar
10%<& () - ! F*y1Io9<& )+ Mo TZ& (- Ta09&&)|- =====>>a
?~\=t1r 1y é’(ﬂ:@)@@&l){(ﬁ) ,Gﬂ)ofﬁ& ()CH@&&Q@H&'}H;)Z- 10%]&: () 4-InpthdQdtes®’ () -{10%
& ()->??A?¢€" FaB<tHtty1o9%s<& ()~ j
S10%<&' () 35!@:)0 /éﬂﬁd?('sﬁ O Q%<& ( CHECIOINBEE<&' () -|) ! Yst-ihOWowxyShenyl- | ?H\?I\/I?N?O?P?
1?22?}?yZ; !} =y
0-70) | ethyl(s) | cH CH,-4-(SO;CH;)Ph 4-methoxypheny!
(1-71) | ethyl(S) | CH CH,CH,-1-Pyrrole 4-methoxyphenyl '
(1-72) | ethyl(S) | CH CH,Ph 4-methoxyphenyl
Cpd Analytical data (MS/'H NMR) (
a-n 0.92 (t, 6H), 1.25 -1.34 (m, 4H), 1.53-1.72 (m, 4H), 2.11 (s, 6H), 2.31 (s, 3H),
( 2.46 (s, 3H), 3.51 (t, 2H), 4.02 (t, 2H), 4.37-4.42 (m, 1H), 6.98 (s, 2H)

I-2) 1093 (t, 6H), 1.21-1.38 (m, 4H), 1.52 -1.60 (m, 2H), 1.64-1.75 (m, 2H), 2.34
(s, 3H), 2.49 (s, 3H), 3.41 (t, 2H), 3.72-3.79 (m, 1H), 3.92-4.12 (m, 2H). 6.25
(s, 1H), 7.05-7.78 (m, 3H)

a-3) 0.93 (t, 6H), 1.26 (d, 6H), 1.27-1.35 (m, 4H), 1.52 -1.61 (m, 4H), 2.41 (s,
3H), 2.94 (hept, 1H), 3.40 (t, 2H), 3.73-3.82 (m, 1H), 3.89-4.11(m, 2H), 6.26
(s, 1H), 7.27-7.58 (m, 3H)

(I-4) ]0.93(t, 6H), 1.25-1.38 (m, 4H), 1.52 -1.62 (m, 4H), 2.40 (s, 3H), 3.40 (¢, 2H),
3.72-3.78 (m, 1H), 3.90-4.11 (m, 2H), 6.26 (s, 1H), 7.26-7.57 (m, 3H)

(I-5) | LC/MS 471 (M+H)

(1-6) 0.93 (t, 6H), 1.25-1.39 (m, 4H), 1.51 -1.62 (m, 4H), 2.44 (s, 3H), 3.38 (t, 2H),
3.72-3.79 (m, 1H), 3.83 (s, 3H), 3.99 (¢, 2H), 6.25 (s, 1H), 6.99 - 7.61 (m,
4H); MS (CD m/z 395.10 (MH"); HRMS (FAB) m/z 417.2277 (100; MNa*

( [CuH;mN40zNa] = 417.2266).

-7 |7.50(d, 1H), 7.38 (d, 1H), 7.16 (dd, IH), 6.42 (s, 1H), 4.28-4.39 (m, 1H),
4.09 (t, 2H), 3.81 (t, 2H), 1.92 (s, 6H), 1.88-2.01 (m, 2H), 1.64-1.75 (m, 2H),
1.21-1.35 (m, 4H), 0.91 (t, 6H).

(-8) | 7.72 (d, 2H), 7.38 (d, 2H), 6.20 (5, 1H), 3.92 (¢, 2H), 3.63-3.72 (m, 1H), 3.32
(t, 2H), 2.38 (s, 3H), 1.40-1.57 (m, 4H), 1.17-1.32 (m, 4H), 0.86 (t, 6H).

(I-9) | LC/MS 425 (M+H)

(d-10) | LC/MS 395 (M+H)
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(1-12) | LC/MS 433 (M+H)

(1-13) | LC/MS 395 (M+H)

(I-14) | 6.86 (d, 1H), 6.83 (d, 1H), 6.26 (s, 1H), 4.01 (t, 2H)< 3.69-3.80 (m, 1H), 3.40
(t, 2H), 2.41 (s, 3H), 1.47-1.67 (m, 4H), 1.25-1.39 (m, 4H), 0.83 (t, 6H).

(I-15) | 7.10(d, 1H), 6.53-6.56(m, 2H), 6.22(s, LH), 3.95-4.10(m, 2H), 3.70-3.82(m,
) 1H), 3.12-3.40(m, 6H), 2.40(s, 3H), 1.51-1.60(m, 4H), 1.23-1.38(m, 4H),
{ 1.16(t, 6H), 0.895-0.960(m, 6H)

d-16) | 0.92 (t, 6H), 1.28-1.41 (m, 4H), 1.46 - 1.59 (m, 4H), 2.43 (s, 3H), 3.37 (¢,
2H), 3.71-3.77 (m, 1H), 3.98 (t, 2H), 4.27 (s, 4H),6.25 (s, 1H), 6.93 - 7.26
(m, 3H); MS (CI) m/z 423.20 (MH").

(-17) | 7.61(d, 1H), 7.49 (4, 1H), 7.31 (dd, 1H), 6.27 (s, 1H), 4.06-4.13 (dt, 1H),
3.89-3.97 (dt, 1H), 3.71-3.78 (m, 1H), 3.42 (t, 2H), 2.41 (s, 3H), 153-1 63
(m, 4H), 1.28-1.39 (m, 4H), 0.91-0.97 (m, 6H).

(I-18) | 7.39-7.45(m, 1H), 6.10-7.076(m, 3H), 6.31(s, 1H), 4.04(t, 2H), 3.78-3.87(m,
4H), 3.52(t, 2H), 2.54(s, 3H), 1.59-1.67(m, 4H), 1.21-1.42(m, 4H), 0.95(t,
6H)

-19) | 7.09-7.21(m, 3H), 6.23(s, 1H), 3.93-4.15(m, 2H), 3.71-3.77(m, 1H), 3.93(t,
2H), 2.39(s, 3H), 2.35(s, 3H), 1.49-1.65(m, 4H), 1.26-1.41(m, 4H), 0.90-
0.96(m, 6H)

( (I-20) { 6.99 (dd, 1H), 7.00 (d, 1H), 6.72 (d, 1H), 6.07 (s, 1H), 5.82 (s, 2H), 3.81 (¢,
2H), 3.51-3.61 (m, 1H), 3.20 (¢, 2H), 2.26 (s, 3H), 1.33-1.50 (m, 4H), 1.07-
1.21 (m, 4H), 0.75 (t, 6H).

¥-21) | 7.35(s, 1H), 7.277-7.281(m, 2H), 6.27(s, 1H), 3.95-4.07 (m, 2H), 3.63(pentet,
1H), 3.41(t, 2H), 2.41(s, 3H), 2.25(s, 3H), 1.59-1.66(m, 4H), 1.19-1.36(m,
4H), 0.87-0.97(m, 6H)

(I-22) | 7.35(s, 1H), 7.277-7.281(m, 2H), 6.27(s, 1H), 3.93-4.06 (m, 2H), 3.51-
3.61(m, 1H), 3.41(t, 2H), 2.41(s, 3H), 2.25(s, 3H), 1.59-1.70(m, 4H), 0.95(t,
3H), 0.92(t, 3H)

(I-23) | 7.35(s, 1H), 7.275-7.28(m 2H), 6.26(s, 1H), 3.91-4.1(m, 2H), 3.6-3.75(m,
1H), 3.41(t,, 2H), 2.41(s, 3H), 2.24(s, 3H), 1.54-1.68(m, 4H), 1.30-1.42(m,
2H), 0.90-0.97(m, 6H)
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0.86-0.97(m, 6H)

(1-26)

7.01 (d, 2H), 6.42 (t, 1H), 6.26 (s, 1H), 4.00 (t, 2h), 3.80 (s, 6H), 3.69-3.80
(m, 1H), 3.38 (t, 2H), 2.45 (s, 3H), 1.46-1.66 (m, 4H), 1.23-1.38 (m, 4H),
0.92 (t, 6H).

a-27)

6.79 (d, 1H), 6.29 (s, 1H), 3.97 (t, 2H), 3.69-3.79 (m, 1H), 3.37 (¢, 2H), 2.51
(s, 3H), 2.47 (d, 3H), 1.51-1.75 (m, 4H), 1.25-1.37 (m, 4H), 0.83-0.94 (m,
6H).

(1-28)

7.72 (4, 2H). 7.33-7.38 (m, 2H), 7.06-7.14 (m, 5H), 4.00 (t, 2H), 3.70-3.80
(m, 1H), 3.39 (t, 2H), 2.45 (s, 3H), 1.47-1.65 (m, 4H), 1.25-1.39 (m, 4H),
0.93 (t, 6H).

1-29)

8.57 (d, 1H), 7.95 (dd, 1H)< 6.86 (d, 1H), 6.26 (s, 1H), 4.00 (¢, 2H), 3.91 (s,
3H), 3.70-3.79 (m, 1H), 3.39 (t, 2H), 2.43 (s, 3H), 1.51-1.67 (m, 4H), 1.25-
1.38 (m, 4H), 0.92 (t, 6H).

(1-30)

0.92 (t, 6H), 1.25-1.38 (m, 4H), 1.51 -1.62 (m, 4H), 2.42 (s. 3H), 3.12 (s, 6H),
3.38 (¢, 2H), 3.71 -3.77 (m, 1H), 3.99 (t, 2H), 6.24 (s, 1H), 6.63 - 8.47 (m,
3H); MS (CI) m/z 409.20 (MH™).

(I-31)

7.66(d, 2H), 7.01(d, 2H), 6.2(s, 1H), 4.18(dd, 1H), 3.84(s, 3H), 3.54-3.72(m,
5H), 3.38-3.44(m, 1H), 3.37(s, 3H), 2.45(s, 3H), 1.31-1.73(m, 2H), 1.00(t,
3H) 7

(1-32)

7.62(d, 2H), 7.01(d, 2H), 6.23(s, 1H), 4.23(dd, 1H), 3.84(s, 3H), 3.60-3.81(m,
5H), 3.31-3.40(m, 1H), 2.44(s, 3H), 1.5-1.72(m, 2H), 1.01(t, 3H)

(I-33) | 7.94(d, 2H), 7.30(d, 2H), 6.29(s, 1H), 4.01(t, 2H), 3.76(s, 1H), 3.41(t, 2H),
3.28(s, 3H), 2.48(s, 3H), 1.96(t, 3H), 1.49-1.68(m, 4H), 1.25-1.37(m, 4H),
0.94(t, 6H)

(I-34) | 7.64(d, 2H), 7.01(d, 2H), 6.2(s, 1H), 4.18(dd, 1H), 3.84(s, 3H), 3.56-3.74(m,

3H), 3.22-3.32(m, 1H), 2.55-2.65(m, 6H), 2.45(s, 3H), 1.52-1.73(m, 2H),
0.98-1.07(m, 9H)

Al
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110% & ()-' 1109 & () -! 191131@; 3 . 4r(s, 190 B54-1 .69 tm, 4H), 1.28-1.39 (m, 4H),
0.92 (t, 6H).

(I-36) | & 8.60 (d, 1H), 7.82 (dd, 1H), 7.74 (d, 1H), 6.29 (s, 1H), 3.99 (t, 2H), 3.73-
3.78 (m, 1H), 3.87 (t, 2H), 2.48 (s, 3H), 1.51-1.62 (m, 4H), 1.25-1.38 (m,
4H), 0.92 (t, 6H).

(d-37) |4 8.08 (s, 4H), 6.29 (s, 1H), 4.00 (t, 2H), 3.71-3.81 (m, 1H), 3.97 (t, 2H), 2.62
(s, 3H), 2.47 (s, 3H), 1.52-1.62 (m, 4H), 1.22-1.39 (m, 4H), 0.93 (t, 6H).

( (I-38) | 87.72 (d, 2H), 7.60 (d, 2H), 6.27 (s, 1H), 4.00 (¢, 2H), 3.68-3.82 (m, 1H),
3.48 (s, 6H), 3.39 (1, 3H), 2.45 (s, 3H), 1.54-1.63 (m, 4H), 1.24-1.38 (m, 4H),
1.08 (t, 3H), 0.93 (¢, 3H).

EXAMPLE 4

CRF RECEPTOR BINDING ACTIVITY

The compounds of this invention may be evaluated for binding activity
to the CRF receptor by a standard radioligand binding assay as generally described by
5 DeSouza et al. (J. Neurosci. 7:88-100, 1987). By utilizing various radiolabeled CRF
ligands, the assay may be used to evaluate the binding activity of the compounds of the
present invention with any CRF receptor subtype. Briefly, the binding assay involves

the displacement of a radiolabeled CRF ligand from the CRF receptor.
More specifically, the binding assay is performed in 1.5 ml Eppendorf
10 tubes using approximately 1 x 10° cells per tube stably transfected with human CRF
receptors. Each tube receives about 0.1 ml of assay buffer (e.g., Dulbecco’s phosphate
buffered saline, 10 mM magnesium chloride, 20 pM bacitracin) with or without
unlabeled sauvagine, urotensin I or CRF (final concentration, 1 uM) to determine
nonspecific binding, 0.1 ml of [***I] tyrosine - ovine CRF (final concentration ~200 pM
15 or approximately the Kp as determined by Scatchard analysis) and 0.1 ml of a
membrane suspension of cells containing the CRF receptor. The mixture is 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 are cut just above the
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( 10  of CRF-stimulated adenylate cyclase activity may be performed as generally described

by Battaglia et al. (Synapse 1:572, 1987), with modifications to adapt the assay to whole

cell preparations.
More specifically, the standard assay mixture may contain the following
in a final volume of 0.5 ml: 2 mM L-glutamine, 20 mM HEPES, and 1 mM IMBX in
15 DMEM buffer. In stimulation studies, whole cells with the transfected CRF receptors
are plated in 24-well plates and incubated for 1 h at 37°C with various concentrations of
CRF-related and unrelated peptides in order to establish the pharmacological rank-order
profile of the particular receptor subtype. Following the incubation, the media is
aspirated, the wells rinsed once gently with fresh media, and the media aspirated. To
20 determine the amount of intracellular cAMP, 300 ul of a solution of 95% ecthanol 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 ul of ethanol/aqueous
hydrochloric acid and pooled with the first fraction. The samples are lyophilized and
25  then resuspended with 500 pl sodium acetate buffer. The measurement of cAMP in the
samples is performed using a single antibody kit from Biomedical Technologies Inc.
(Stoughton, MA). For the functional assessment of the compounds, a single

concentration of CRF or related peptides causing 80% stimulation of cAMP production
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The compound of claim 1 wherein n is 2.

The compound of claim 5 having the structure

0 >

The compound of claim 1 wherein m is 0.

The compound of claim 7 having the structure:
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The compound of claim 7 having the structure:
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The compound of claim 1 wherein mis 1.
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12.  The compound of claim 10 having the structure:

13.  The compound of claim 10 having the structure:

O,

/" 109%6*s& () -

14.  The compound of claim 1 wherein X is CR’ and R’ is hydrogen.

15.  The compound of claim 1 wherein X is N.

16.  The compound of claim 1 wherein R is C.salkyl.

17. The compound of claim 1 wherein R is methyl or ethyl.

18.  The compound of claim 1 wherein R is ethyl.
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£J$0<°DySTquX~~ 2. 98{a&Thipsthe Lof NaimOL Inmkréf Ar is 2,4.6-trimethylphenyl, 2-
>| ?} ?D@AACFO NPySTNTTTYr [ 476adf vi msv- xxxO cL 1b! YJ>33aO) c/rL"Y2c5nl1

Ex nENX Kmtf@)-@cg)@;@berp 8 EX¢fibyro-4-methylphenyl, chhlorophcnyl 2,6-dimethyl-4-
bromophenyl, 2-bromo-4-methylphenyl, 4-methoxyphenyl or 4-chlorophenyl.

21. The method of claim 1 wherein R; is methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, -CH(ethyl),, -CH(n-
propyl)z, -CH(n-butyl);, -CH,CH,;OCH3, -CH(methyl}(CH>OCH3), -CH(ethyl(CH>OCH3), -
CH(n-propyl)(CH,OCH3), -CH(n-butyl)(CH,OCH3;), -CH(tert-buty){CH,0OCH3;),
-CH(CH,0CHj),, -CH(benzyl)(CH,OCH3), -CH(4-chlorobenzyl)(CH,OCHj),
-CH(CH,0CH;)(CH,CH;SCH3), -CH(ethyl)(CH,Obenzyl), -CHC=CH, -CH(methyl)(ethyl),
-CH(methy!)(n-propyl), -CH(methyl)(n-butyl), -CH(methyD)(n-pentyl),
-CH(methyl)}(CH,CH,CH,CH(CH3),), -CH(ethyl)(n-propyl), -CH(ethyl)(n-butyl), (

€ -CH(ethyl)(n-pentyl), ), -CH(n-propyl)(n-butyl), -CH(n-propyl)(n-pentyl), cyclopropyl,
cyclobutyl, cyclohexyl, 2-methylcyclohexyl, 3-methylcyclohexyl, 1,2,3.4-tetrahydronaphthyl
(1 and 2), benzyl, 2-chlorobenzyl, -CH(methyl)benzyl), -CH(ethyl)(benzyl), -CHi(n-
propyl)(benzyl), -CH(n-butyl)(benzyl), -CHxcyclopropyl), -CHx(cyclobutyl), -
CH,CH(methyl)CH,CH;, -CH,CH(ethyl)CH,CH;, -CH;C(methyl)s, -CH,C=CH, -
CH;C(=O)ethyl, -C(=O)cyclopropyl, -C(=O)NHbenzyl, -C(=O)methyl, -C(=O)benzyl,
-C(=0)phenyl, -C(=0)ethyl, -C(=0)CH,C(=0)Oethyl, -C(=0)CH(phenyl)ethyl,
C(=0)pyridyl, -C(=0)(4-N ,N-dimethylamino)phenyl, ~C(=0)CH;Omethyl,
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and benzyl.
( 22.  The compound of claim 1 wherein R; is -CH(ethyl),, -CH(n-propyl),,
-CH(ethyl)(n-butyl) or -CH(ethyl)(n-pentyl).
23. A pharmaceutical composition comprising a compound of claim 1
and a pharmaceutically acceptable carrier.
24. A method for treating a disorder manifesting hypersecretion of CRF
in a warm-blooded animal in need thereof, comprising administering to the animal
an effective amount of the pharmaceutical composition of claim 23.
25.  The method of claim 24 wherein the disorder is stroke.
C

26.  The method of claim 24 wherein the disorder is depression, anxiety
disorder, panic disorder, obsessive-compulsive disorder, abnormal aggression,
unstable angina, reactive hypertension, anorexia nervosa, bulimia, irritable bowel
syndrome, stress-induced immune suppression, inflammation, Cushing's disease,
substance abuse or withdrawal, inflammatory bowel disease, infantile spasms, or

epilepsy.



