.e3e d . 6dT- 5 APR20 TOR ANTAGONI STS AND METHODS'
RELATI NG THERETO TECHNI CAL. FI ELD U]M I’w on relates generql KpPROZIIF

receptor antagonists, and to neth ng di sorders by

. admi ni stration of such antagoni sts to*#&!%&r m bl ooded The first

corticotropi nwoobrzmse >~ factor (CRF) was isol ated from ovi wesnispsdedal m  and
identified as a 4l-amno acid peptide {Vale et al., Science 213:1394
i 397, 1981 ). Subsequently) sequences of human and rat CRF wen isol ated
and t0O det er m CREREGEPEOR ANTAGONISTHANID MEEHODS RELATING THERERD in ? of the
41 am no acid residues (Rivier et al.) Pnt Hotl. Acad Sci. USA 80: 4851,

| 983: Shi bahar"a et al., EMBO J. 2:n5) 1983 CRF has been found to produce
prof ound al TECHNIOAL FIEI@ndocri ne) aerv~ous and irrnmxur~e syseem functi on.
CRF is believed to be the mgjor pi~ysiolo~al _1s rchula~ of the base! and

:txss- el ease of adaerf@¥omyenlien redRtgsceeperally to) B (regeptor aptagomists, angh dyr pl r i n)

and other prmedl Siichiipihdniths! vy aimintsioaon dShdnVinfheRifd LUSParBldde an~dtior
pituitary (Vak et al., "Sciaicc”213:1394-1397, 1l 51). Briefly. CRF is

bel i ev~od t animplip peaddbireof. i ol osi ca! effects by bi mmmmwmgmmlw >sna >
mennbranc r~xepton whi ch Ads been found to be di stHll rghout tlx
brain (DeSouza et al.) Science 224: 1449 20 1451 ) 1984)xyopb tuitary (DeSouza
et al., MtBACKSROUNDOFTHE INVENFBON - 1986; Wnn et at., Bioclrenr. Bi ophylJ.

Rts Canan. 110:602-6 %ggg %g l s a@mg@ relr 3] 9: 14?- 150,
196) urd spl ee>A (Wq@g&an i g;‘l{f%%guzag . X gglr féﬁﬂ g?:’ﬁaog- 61 7,
19t 8) . ' | ?vhypORaimirapd ideotifiddsas acH lagiiinonacid fiphidd [Vakdetrndy, Sriaice 2h3:{1Pr m et al ., (
F~docri noJas{e,11ds ’?é-l | 79) 1986 ¥\/r]ich i_at CRE- at I,L.rtul ued
[ ngjr)veax. i nl%’ ?lgyﬁa‘)%fk r l|c?}1ro g Sh o c% %$IEP£Z\IVCI%1',IE Eahr'~”§ liHJI\/I , end
w. W, Val ®) det@Binedad beridebliGl, bbi/dif&ent fiGB dyine TRF in-Fepfl he 41 amikeRicidhas now
been cloned _f.romrat (Pcriprr gt gl. [r ) 13@58:.3Q61, 1993)) and
human br ai nmf%n&é‘?"aﬁ‘ .“F" ﬁﬂﬁf%?‘f@% %@%g&%b@g %g&éﬂe‘? ‘i‘l .) FEES
335{1): 1- S, EMBOI) 2:7THil98Neceptor is a 415 amino acid protein _ ,~ 5 APR
2443 2 rcrns~rns~e c ri =Yoo Y nbrgne SRO~ E%i ns. A l%or:r—ri son of
I dentity between rat %gr%dinﬁm%agws"%grtgrencs spﬁ!(E)}?/\‘/s“'gaaﬁ I'g d‘é'gree honol ogy
(9796) ~ t hmereows aod inoinghel spssah funlriona ATRE iswlidved td i tho lnajon physialegiabit | g t he
producti@n AC ~i . acr P%i el i %| 39 Qel '! eve.q | OneC = gnertly of
t he andolgri'% a\/\%‘jr mg?:s,c‘Jl an ~Vi 0 %'! S respopses to sa@g; la'??(tih"maty be
i nvol ved i <niderppint ho@dhotsxir opro-gpiomélaneCbrtin c("HOME Hderised Ipeprisies fyonCHbe | S
bel i eved to, be Q S Lary .| r \cat.i . e i mmune,
ctntrai aexv~oﬁgﬁ“§§§o ri n%mgn cafzg%?%)j\n/%'s%u 'grgﬂg'yg%@gcﬁ%ﬁl (‘)'xéJ; et al.)
J. CTin. 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), pitvitary (DeSouza et al., Methods Enzymol. 124:560, 1986; Wynn et al., (
(. Biochem. Biophys. Res. Comm. 110:602-608, 1983), adrenals (Udclsman et al., Nature
319:147-150, 1986) and spicen (Webster, EL., and EB. DeSouza, Endocrinology
122:609-617, 1938). The CRF receptor is coupled to a GTP-binding protein (Perin
et al., Endocrinology 118:1171-1179, 1986) which mediates CRF-stimulated increase in
25 intracellnlar production of cAMP (Bilezikjian, LM., and W.W. Vale, Endocrinology
113:657-662, 1983). The receptor for CRF has now been cloned from rat (Pertin et al.,
Endo 133(6):3058-3061, 1993), and human brain (Chen ct al., PNAS 90(19):8967-8971,
1993; Vita et al., FEBS 335(1):1-5, 1993). This receptor is a 415 amino acid protein

S—y



I nvest. 9i D. 2555- 2564, 1992; Sapol sky et-al., Science 238:522-524, 1957,
~ld~ais et al.) Rgrrt Ptp~ides S:'77-84) 1952). Overall, CRF appears to be
one of the pivotal Genial to nervous system ncurotrartsnrltterg @m@kpqw a
. crucial role in integrati'ng the body's overall response to strers "
Admrristration of CRF directly to the brain elicits b~d~avioral,

physi ol ogi cal, and endocrine respones identical to those obsared for aw

awi na! exposed to a s~nl envir~oareenr. For exanple) intraanbroventricuiar
irtjoctroa of is oe2%exb! LS i n behavioral activation (Sutton

Nat xrr 29f: 331, 18%5), paaut a~t activati on2of the el ech~ ~oeaoepha ogs?%tnrﬁm
(Z7ders et al., Brain Rts 2yd-332) 19a3). sti rrul ation of the

sywpot hoa~aaot ne@&gﬁw Ww e 741
I9H2)) aw inctrase 0 veert rate bl ood pr~cu~ (la at.) 17I0:222z,

195Z), as i ncr easn Haman seayencesshoms ahigh degret B hoonology((979%), 3t the faminpaci@ddévehct a
3220r1, 1952 al kxati on of {. i t .
Plrysiol. 253: G52, 1987) #@ﬁ%nmg%gﬂ%%&nﬁ%%lﬁ% “8?"8!“6\*

JNeur ~pJi ar macol GRF34 alsBbeke iﬂaﬂ):oorm folnya0f 1he) exdociny wabndaib, cantl dthayioird Y 3 |

et al.) Nanrrr 305: 232, 19d3) Jrarune functiaon cont e (irwin et
st.) Ate. P gEFRfises d‘o"s'?'d\'—‘r‘} ?kﬁ-’?@"’&l’l’“’g’ﬁ %gfﬂ(fﬁ & hat

CRF may be 25 hymweielrimbélb&dbxbanrhtq idemicdiy o onRiwsiicativn bahaé.edae

di sorders, and aporexi a nyvosa. uza, ortr in d tm_.

25: 2| 5- 223, |990m‘mﬁ?‘8’ﬂ é"%ﬁ“ 1""’6&‘[@’ Mﬁ%ﬂgé&%r

ant agoni sts may meas. msymeimm?dagr&sszwsw 1987 Tildedleb'alS t hat
..be useful in_the treatnent of the neurgpsychiatrjc disorckrs

i-f esting hypeResst Fapiidsh 537 Spgars fo be onc of the pyyotal centoal
N599I 1f 984:oThM&uE%sa&-RFm&eﬁaa%am laSérBicidlefoR ﬁ.emdgda $.9.)
Rivier et al., US Patent No. 4,605,642; Rivier et al.) Sci e;ﬁ:ge Z24: 389,
1984) . Wil e t heQ¥rajdppensgiastesd: ap| i shed that CRF receptor fists can
attenuate the pha~ac~i 0gi AgninfsuRnS9F CRICRBireciifPlol @R @rlin I ARP! Behavioral,
antagorosts suffer fromthe usual drawbacks of peptide 5 the: apur| iCcs
i ncl udi ng | ack oPhysiplogical; amd sprdpctine, espogses identical; to,, thoge Wr%a‘tﬂdsml I

ndocnk CRF noept iposel 38 8 iréssl BAiGanRE NFércdixhpie Sintrkfebiovaititiiar inj iof Nt ed
4t hi o- 5- oxo- BpréBéol i ne derivatives (Abnu et al.) U S _Patent )

3,063, 245) an #eslty incbebavigealasgvation, (utton. £y ) Napure 207331 A207)-pomissent 5| . )

Australian Pat enfeibition Al e Llcdfithtphalcppats (ERIER &PA! Blaie Rbs127859XPiges),
ant agoni sts. These pat ~icn~ 1o derivatives were found to be effective in
ﬂ*"ﬂ'&"ﬂb%

irdn'biting the A rathway Beown gtaly \Endacrindlogyq O
1-1O I CMrange, rraReCtvgs| Yun bdiefe’ 6C fRint YiateNUhd BbE préiiilet (FRhEC 4 &, CRR

recept or ant agoni sjs _have be n_p osed) i n¢l udi ng t he conpounds di scl osed
inthe fol | ow ngm ’s”g nggf%‘ﬂ%‘m KBrow eval Lafe 61
WO 9M 3676, Vg 9&4&3&%7))207819&).%&:&5%)@%&&&3575@% mm&saa%\w
V\DPOOBSB WD 97, 3S539) WO 97135580) WD 97. 35846, WO 97M40Ci 8) WO 9810Q03510)
~£5661, CvayEBEs2E -GNB, o)¥47k s 2upproggm) oof | fepd st 1 8gxine gysl.
98121200 and WO ﬁW:ﬂﬁh@myﬁwhm%k s&t.ﬁrwﬁ.ﬁae(saﬁnﬁﬁﬁpﬁ he
devel opnxnt of 2o biol ogically-active small! nolecul es having aigaificant
CRF receptor bi ntithgVareEi3PP2y2 238, pnd dmemyine. fensfion. gerapcpise, Grats ki Ay 4 he
CR)r receptor repigsiot 558944, FEE FatmorsU Blthical (daal figpiisOtha? CREDASy bet S

woul d be ~ue~ul in the treatnent of endocrine, psychi~ric and nenr~ol ogic
cor~tioas or P | y@eraecyessdn it 9t brging i depresinn.c aninty Bl disprderq and \appregia

si gui fi ~i strlde&.a@z TBGE RUWAs e ML RHLRY 26005.25 119605; hQrilizyo UGN

adm ni strati on of riooept or ant agorests. there remains a aced W the
art for eifecti v@-wpmmm@wmstamy@mmsml aiidepressanhbo a

ant agoni sts. oo St RtopRCRAH WaCSy 5 it he Wl B hEER Bhobinrt

exanpl e) stress- &mmdkm&mwcr&ﬂmopment invention fulfills these
needs, aid provides other rel ated advant ages. ,1 5 APR 203" ~~ WO
0~V17~51 4 PCTNS~I 91 1f~4 SUMVARY OF T~ DWIE: NTIfJN fa bri ef) this
invention is gcntrally directed to CRF receptor antasonistx) and noor
specifically to CRF rantagorosts having the foll ow ng general stncniz~c

('}:




.S - includinb stexeoisonttrs and phxmaoa~tically acceptable salts d~aeof,
whuein ra) n) X, R R-) Iti and ‘Ar xt as defined below. The CRF > tqr
antaaardsts of this invention have utility aver a w de range o_ﬂ 5133’3’»&803
.-applications) gad shay bt usod to focal a vasiuy of disosdas or 10

i | I nesses, | woMmrnsetass-related di sorgers. Such methods pewsysrsesss

adm ni stering an effective anount of a CRF seoeptot; antagonist of this
‘inv~ion, preferably in the famof a pharnsowical conposition. to an ani nal

in need dwwf. Acxoc~Tnghig CRR reeojRocintagorists were papides (séeCaf., Riviepsi dl| ons are
di xI osed co I ni ng_one_or re P rooeptor_an oaj.si,s.of this isva~tion
in conbi nati Pmﬁ%“ﬁﬂi@?ﬁ&w% 9'-4%”523215%&?@&%‘%?‘%% di | nent .
These and oleliglisika Rk TR recepiOr hritipditisis i Mchbatdife PRARAOWgcAPRsponscf €1 €ace to
the fol bwi na detail ed description. To this end) various refenr~oes au~c set

forth herei e GRF.orsperie-CRICrereplorapiaenisy wilendiom, thsuseal drawbacks of reridaind| or
CONposi t | 9n%.aﬂaﬁa~ﬁ.cm;.%w LEQARRG B BhitkdY o 3ELcB ViR ORore rk&ﬁd()jyf, siallf I rety. zo

DET~ DESCR~t 70N OF' I~ ~I'VENT p~ Invention i's directed generally to
conpounds t melecale SRFcreeepior antagomists- bave becasieprsicd. o For exa@Rie:- sybstiogd dr N

ant agoni St s 4.i S:Fm gﬁ WasInlg) R URCPRERN NEN ' of this

i nvention ,"?&%5’8‘5 e 10 g%m“%%r#‘%re (I?g .. Ng; ?? g /32 ~uu3 5 15
20 WO ‘OO 17 s@etithted (2cingnotiigzolet derpeiives nf€pwtemanchp |et-alg uAustralidnyPaant Mot abl e sal ts
t hereof) wh | [ 2|i m s 2834 Xigggr - R n optigpnal

subati ttxnt iﬂiféﬁ§®g}£)§%v5h occC rrenése,énrs | a~%§5‘am%‘)’%5§%<enyl

C, . sal kyho ddaidiatias weke famid ity be'effectide in inhibytihp cleechindingaif CRF 10 @is reCepordd ) cyl ; R, ('.
is -C(No.~ ~a) ,Rs s Mefia—. - R3 i.s . hyc~ogea) kelp. C, .s~kyl. nono-\ -
orl. di (C3.r C%Rﬁa@%f‘?ﬂm&mé‘é’y‘% , *{at har~r1) hydroxyC, -sa~r| .

C. Jaall~y1lc~i ~ony| oxMoresmidntly, numefouCemalineleculeXCRR Réeptcr ahpgorimciaye Ar '
C-NkylA'" QAr~, C . alk C ~kyl oxy. . oal kyl 0-_or

i (3" oo BB PRmRrLipt el o cpmpiot loecn 6 O Piog poeo ptmentt ¢
hYdr oxYC, . a3¥tx94/136d3;i C Wy 94/13648) . WOPYUI3ESL)Y| WO 443676 VWO M/13617, snwa- err
~r (G sal | 7yl ¥ ~r | (GSal ~1a) i MW ~ T

(Cs- s~ ~k’~' @E‘%’Z%yl&%ﬁw&e% .%dkﬁ%é 8% mi@’é@r’%@i’)

snl faeyl (C, WOOKYSSH), CWOIILISSE, VOIMABE, S WADSHISION \WOIIse66INi de) Are)
QAr~, | ~iArg = ~| ~ : L ~ | f,the

formul a -(C,Q.Q sn dl%/?wg’@l\klﬁﬁ W%ﬁgﬁﬁl i%végwgi ot g't')dond) or
1'CTJt1 SOl / W 88/2942% R3 and R, taken together with the carbon atomto which
they arse attached fgarm.a nC Qa | C~ y)a*lp ke 3 S [

Cs., zhet erocycl e. p~§f‘? ‘%é%ﬁ!’ﬁﬁ%”’%%‘b l;’y ~~°? 42#5?%#’1_ : 16~1" Tt 61
6 1CTNSO8I | bidlogicQly-actied oualli spleciflesxihving significant XARIO fecopmorcliinding agivipt | onal | y
substitwed y .ane_ or gHE%'. i ed. fr ~z§ gyl; Ar is
phenyl , nap%‘h‘{)‘g‘r&‘oﬁ= are a&oma [ cwgigmsgwl e§ eazgﬁ bel rém()pt lonal |y

subst i t nl edCRFirézepior idtagonisiswizid be unsful in thedeatpranofenddcyineg, pbyshigticamdbm hal 0) 5 (
C . ~aikyl, & &5:—@% VAR Ni i 53 Rgg” Y beTaed L Ries ; ¥g; 2 C .-~cylolcy)

pb(t r’soxy, beazox . g“é‘f‘% IO R{‘]:I r8, am n%e? noNo- "(9) ’

d' s(’Cl - ~al | cyl ~ni no) While . SgniificahtX@rides hawrl beray impdenitovward cachiovipe rGRFy| |, or
wher ei n jwo btuents .t aken. rg%q&! .Eakligi.ny L.

C'al kyl i deny avi%mﬁg{eﬁc ssbon”a ohé‘aréep acc%j"\%rdl"th a

het uoat om i thdiatiforrefiestivi kpalb holecwle CRE \repepthe antagonige NTleere ianplo sweddfo) and 10
Are is plxn napht,hy! or..an arpmtic C~d ~tterocycie.. each whi ch bring
optional Iy &J’B@ff@ﬁ?emﬁ%)%w ?‘gu@s':ams;‘?’ﬁ%ﬁét?l BRL P xla~ from
hal 0) C~- ~ainkethyds)relaling3ia theyise xhereoll i yeas dbrkearinple,Glress-related disorders. The

di (C, .sall~yl~a~0G ..s ~ trifluoronethyl sulfanyl (C~. fal kyt), and

C, . sal kyl sé'ﬁ%‘ﬁ 'Ptﬁ‘&%t‘a%!fﬁé'ﬁg'{’ff Xoj , %gﬂl"ﬁ“ﬁﬂ@(’ “&xt of this

invention) tha prxcding ternms havc tire neanings set forth bebw_



npxsalts ~. ..Cy.. or "Cy reptaaarts a straight chain or branched al kyl
having from| to 6 carbon atons or 1 to 8 carbon atons, s~pocavely) 20 such
as nethyl) cthyl) n-p~ro~pyl) isopsogyl) n-butyl, ~ n' 1 peatyl. and the
filce. "CWr" ~ ~ -p(G~Yl), such as cadhoxy. etbxy) and die I|i -AP‘?@?}?{ -
nPt ~a~ the group -S(C -~aikyl). such as -SC~i 3, 2s -SG-is, and‘'tile |i
"Cs. acycl oal kyl" rcptesa~ts a cyclic alkyl having from3 to 6 c~tbon at ons,
i nchdi ng cycl opropyl) cycl opentyl. cyclopentyl, and cycl ohexyl .
"C~cy~clontkyl" rweyueensés a -cyclic alkyl having from5 to 8 serbsnnessO
atons) such as cyciopentyl, cyclohexyl, and the |iKke. ("1 5 APR L~u3 WO
A11Z7S50 ~ ~CINS~I 1 H 4 "C~cycMal | cenyl" reprGSenis a cyclic al kyI havi ng
fromb5 to 8 car bGUMMARYOF THE INVENTION doubl e bond. "C-ail ce~eyl" repraatts
an unsaturated stsavght chain or |xanchcd ail_ Miug fnm3 to 6 cubon atons)
and having at |cast one d&lﬂ‘é'@“!ﬂyﬁ'&mﬁmy‘ﬂ?ﬁ'ﬁ?%mmﬂ'w
2-bwenyl ) 2- et byldSRe e | feBeptor Cinagomihy Rhving "RE FEMIwin
ati sat Wd strai gﬁJt“pchal %ﬁg‘}am\;\tg@al kyl havi ﬁ%’ fro{m§ t036 car%on at ons)
and having at | essewe@®:tripl e boad) such as propylynyl) 1-butynyl)
2-butynyl) 2-methyl psopynyl, and the to Rike. "gydroxyCal)<yl" rcp~cnts a
C~. ~al kyl substit~cd with at | east one .'s oN/l group, such as -Cl ~OH)
-CH(UI'l1 ~i 3, and the | i ke. "Mbono- or b”—cylcl oal | cyl ~eth¥Yl" s a ndhyl .

"C, . ~al kyi carbonyl G . ~alcyl" rep~ets 2 e ﬂJbStldl’ted wilt a'W
-§=7~ E~P " C~sal kYi carbonYbxYC~. salffy1" npcesa ts a C .saltyl subs rrith a

% P lzfé lc,yt kybmmwwmwam%ﬁwmgm ?\remlntrh.!ﬁx.
-yJsal I Eyl group | .0 represutts a C-.satlcy
substituted wt hR R‘CW"?*‘)/ %% .~cyl)" means .- SO (G-. satkyl))

such as -SO n>dhyl aad t¥ke GRF m&gaﬁstr(»mmlmveydu)n lmvemumgpm&aﬁas an
am no substituted wt oneC ~a8Cy1 or with two C, . . s ogtively.
"(Ci.sal)cytxG sEPELSr ot By t“§°dat? &Q‘ﬁ%@{ °fN| th a

C, .sallcyl and: aﬂﬁ‘mﬁnwwg stres}-réliged Gisorddrk Y IShch methods hENRide’ BdidinisRring a5 € J

rcrn~s~n~s "a ~(W.-sS~ I~~~t al repeaehs. sai kyl supstjtuted vrilh a

nores- or di(Gi. ‘i MW&@?’%‘F hﬂ%ﬂyﬁm :

cLSal ~?~I r ade%wamdw&ﬁwﬁmwdwbﬂnhm

"Crsal kyl ~Y1 havi orle, . two oL hanc;rltorl to bced Wi th

het enoal onl i ndi eﬁhmpwm@é qﬁ%@ E SPe ShEo%u

means _a C'at | ~yl recpror alaponists ofn ehis tinvesion tnhreembhnﬁ:hwwiw agphﬁaac(umdx
CI-b(?lsIIrBtacxd~|tbO .Ii ) such as -0G-i 20-) -OCl ~I ~#~0) and dle

#8' e Sats

like. 10 "C~l *he a ring >ade up of mark titan one hind

of atom and Whl ch cont ai WWWMtﬂum}wﬁWW
pyri>~nyl, fu<a | aca axol Y. z ) sazol a% ~nYh
~~1~ (sacII as i%ﬁg%ﬂk’ *L’Fu * o%ééz/“é‘tl y'?‘xﬁ/“r ¥§ h““%/

§SI dayl) pi pewincln WMMMWWMMMOWW
fusdto phenyl to rma |l cllcrln .~ ~ PY~~'"P~Yl ~ the Vita. ‘~Ia|o"
meal u thloro) cl¥F¥ E?%‘Y“EW@?‘” Y Std In the COnbCXL OF
1111s 11 fVEnbOn) I CprS ~2 ). ( 20 oc - oQ-~aaliy substituted wwth 1 or 2 R
substitualts or -G-iCli~CHr
optionail Y su%stw{bw&%wgts (i.e., whoa a - 2 and rr
=0) 1, 2 or 3). Accordi aﬁhypméeﬂpnﬁmht;atﬁm@aﬁﬂnguad‘bn@&nkbhﬁcﬁﬂ as
iav~eatioa incitrde (but are ed to) ~ harlltg dle foll ow ng
structures (j-1~°"ﬁt1':2§"',""'('Tijl '%T“IF%:ST': Or antagonig(s.

Ina ﬁrst embodiment, the CRF receptor antagonists of this invention
have the following structure (I):



wo ofln~ase (1-1) 5 tl (~) (1d) ' jn oue pne~rnod embodir~t, the CRF
rax~tor antagoni sts of this ia~tion have structure (lan In ar‘loﬁt‘kﬁ’R keéfsr nd
e~bodi ~, the CRF neog~tot is arrtagorrists of this invarooa have sONCW
-(I'b)) wherein R is hydrogen. Such conpounds are npresa~tod by the
following strwobwmsse (1 lad (1-1b}) (1s4a) and (1-4b): 9 etTRd¥mhissd APR
Lu~J pernmsns~ 3) (1-4) (1-3) (1-6) Mire ailY) and deper>di ag upon the
‘choice of the X _ noiety, ~r-~ent ati];e CRF i axptor antagonists of this

i nvention include coeopounds havir~ follow ng stns (la) and pb))
res~octively: ~ 5 AP R 2 ~urnse (t-la) (I Ib) rcriusn
(I-4a) (1-4b) . As noted above)oR) Ns - ,(R3~) whichits -Chi(R ~) apd
-C(R xR, )- Relative etnbodi~s in i's Xd it~ch~ de the fdiaw nE R
noieties: 3 ~3 ~#..~(~R~- R4 RAf | |0 Simlarly, when R3 is | Geto.
rt~ntative R rmletles I ncl ude pggtie Repr ntaRzve R, noieties in this itgaid
I ncl ude -C(~~) ~pR,) -Cf ~3) NHz. —U)Nl (C-~athI) and

- C(~O) N(p. aa{P‘ﬂ"H’m Ty ptsserable sAls P’ t he R3 and R4 groups
of R taken togelhgénf Orma C-scycloaliryl) the resulting RI group has the
stntct eue:

e

wislor2;
5 mis0,1,20r3;
XisNorCR’;
R is an optional substituent which, at each occurrence, is independently (
. Cy.qalkyl, Csalkenyl Cy.alkylidenyl or Cy.¢alkylAr; ‘
R’ is hydrogen, halogen or Cy.¢alkyl;
10 R, is -C(H)os(R:)Ra);
R is hydrogen or C,._¢alkyl;
R; is hydroges, keto, C;ealkyl, mono- or di(Csecycloalkyllmethyd,
Ciecycloaliyl, Csealkenyl, hydroxyCiealkyl, C,qalkylcarbonyloxyCyealkyl, or
C,-satkyloxyC)_calkyl, and
15 Re is hydrogen, Ar', CialkylAr', OAr', Cialkyl, Ccalkyioxy,
Csscycloalkyl, momo- or di(Csecycloalkymethyl, Csalkenyl, Csealkynyl,
CrealkyloxyCyealkyl,  CjealkoxyAr’, hydroxyCealkyl, thienylC)alkyl,
furanylC calkyl, C,¢alkyithioC,.¢alkyl, morpholinyl, mono- or
di(Cy.¢alkyl)aminoCyealkyl,  amino,  (Ciealkyllamino,  di(C,.¢alkyl)amino,
( © 20 (CrealkylAr)amino, (CrcalkylXAr'Jamino, CraalkylcarbonyiCy.¢alky),
CisalkylcarbonyloxyC, ¢alkyl, sulfonyl(Cy.salkyl), C(=O)C;.¢alkyl, Cy.salkyl substituted
with phthalimide, Ar', OAr', NHAY', C(=0)Ar', C(=O)NHAr' or -C(=O)NH,, or a
radical of the formula «(C).calkanediyl)-Y-(CO)e-Ar’' where Y is O, NH or a disest
bond, or
25 R3 and R taken together with the carbon atom to which they are attached
form a Csycycloalkyl, a C,qcycloalkt;nyl,.a Cs.1z2beterocycle, phenyl, naphthyl, or a



,~ 5 APR 2003 wo oon~sse ~ 1 pc~rus~n~~s4 (~z~s Repres~tative C,

. scyci oal ky>s include cycMropyl, cyclopentyl a~ cyelahexyl. Fnarthernore)
whee~ the C~..,cycloal kyl is a C-. ~cycbailcyl, optio~lly substitutEd _vyl_th 5
- oue or mrne G . bal xyi groups) a representative R noiety has {hb ARR Hwivdg, -
serucaan: R ~4~..x Rs . () wherein RS and R~ arc the sane or different’
and independently seioctcd froma 10 C,.plkyl. such as nethyl os ethyl.
Simlarly, in the erabodimit whore the R3 and R4 groups of R taken t~o~er
forma Cs.scyclo~al kyl fused to Ar) the r~w>~ Rs group lIras the stiuchrre:
41.rZ al.rZ orWeW278e optjonally substi®uted anal ogs ti xreotCHUS'%24Bhed

above. In nose specific enbodi nents of tlyis inra~oo, nepnesentative Ar

gne~ps of his i t 3,406-1rine~yi pha~

37e1 1 ot o- 4- iy astEiesibyl S A £ o VIR RRRR P AL MR A By
2- m~yl - 4- cbl onoubstifith indegtRiidiity sdé&edfﬂmb@;ﬁlf?l'4 7~. 2.4-dichl ~ophenyl )
2,6.dirndhyl -4 b~oseropbeayl. 4- chIortha yl, 4- dlnethoxyplunyl

2, 4~i i ntt hyl phe ~yl . Zn~>c§‘pF§eP’§FP)" t%oﬂﬁwm’yf Csazheterocycle, each’ being

2-met hyl - 4- mahoXyuRGRNY lsdbsmten Witk § h@wghﬂmm iciEfendenily sdlecked¥rdhy fblo,
4-ttifluoromet hyl phenyl, 4-net hoxyphenyl ) ,Grifl uoro hcn 1)

2- et hyl - 4- N( 6t @kﬂbﬂeﬁ?wm Qﬂoﬂn«m@% prPbemOI. o

~eri~ 12 rc~r msyse YaFhing
adi nset hyl am no- 3- py¥ Sl rry %U&S’ncmn—‘%;%%nY 'y3 4- neth(tkjlokw( t'~eny| »
and ~, ~nyoxy-~yl MﬂMMmmnﬂnamehlwmlmema@l

et hyl ) S r-propy SO &l ® ﬁ gﬁggg tat Ive
~s are hydrogfm’;“dﬁg{ﬁ%r O?@‘Wﬁg\ragkﬁm w? ang hﬂ“ pre er abl y

hyE Repr esentheteiopemindigidudlly seledtertfromi ox ygend Wtew;tﬂhrpndj 1) ~, ~~
tuyt) | so- utyr) t ent SQ- I I

-CH(et hyl h. - |(np~~ - ('P'%ﬁk &?&%é 'M&ﬁﬂcH

- cHc~- pr opYl xc Hbeipg optigpaliy mmsynh 1,c2-or- 3-siibstituents) indeper(dgitly sclected frem~0.

-ca~(~-c~to~ een XC ). arr).

- cH( >~hyi x. 5%‘&!: fo‘?&l C“ﬁkgﬁgﬁ'et ﬁh(ck“}l&)&% ;%(XH?I!W#@

-C~C~~X) . -CH(hmeaﬂmlﬁdeMkaﬁ@bﬁwm)hmmnﬁp rrx-. :

e~. err. 2-meehyicycl oi ~e~cyl, 3-mdhYl cycl oi sQxYl)

1.2.3.4-tetrahydrnr~apivhYr (i and 2~) bes~zyl, 2-chioroba~zyt, -

- CH(a~et hYl XBa~yl )) - CH( du Be-dontiextrnf \thi} inve:gidanthPpeicRifpgceivhs) have the (neakings.

- CHz(~b' P~PYI GHzCH(nmet hYt ) L' HzCHs. (u~X~xCN3. - ~(~~~

_Cia~f:~l) cﬁf‘%f"%;"a’hv ~~(~k~. -c(~1yl. -~(~1~. -c(=off. -~(~yl.

-~(=0~Y~yr. ~ -cc~x~-N I\I—“Keteﬁmmtqa~x20~er ayl . -c(=ox~c~~h,
“C)salkyl” or “C,salkyl” 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.
“Cyealkyloxy” represents the group -O(C.¢alkyl), such as methoxy,
cthoxy, and the like.
“Crealkykhio” represents the group -S(Ciqalkyl), such as -SCH,,
25 -SCH,CH;, and the like.

“Cig¢cycloalkyl” represents a cyclic alkyl having from 3 to 6 carbon
atoms, including cyclopropyl, cyclopentyl, cyclopentyl, and
cyclohexyl.

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

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



. as -cc=0-~, -ev-, ~) -C(~xxzC~c~rrh. --C(=o0>a-rte. -~c~x~~yl. -CHzcx2Yr.

- ~~x2C(~~yr. -CH~i ~yr. -CHzC Hrr1l-phthalinide, -CEi zCHZCHxC(1 g)—et hYr)
-CH GHzQCethYl) ( . -~"~z~(~thyr)z, -CH2C(=0) Cct hyI , R Zvud
" - CHzC( =0O~yrr ohdi noPhenYr, -CHzCHzOpl venyr) -~z~z~'~xCHz- N- Ph~i m de,

- CH2C( =0t - CH2C~i zCH( wet hyl h) 30 G H2C( =0 NHz)

~Q-Ir4- (sozclg"msé’nm _CHzCHzPYrol YT and benzyl . (1 5 AP RZ003 wo

eoa~ase i~ rcrne2~ Representxive RZ groups i nci udc rret hyI) et hyl and
hydrogen, and pref er Jg,%,k VAT hNing HmS Ro@e nvei tt~ may
be p~ep~d by Icnawn org nic synt e5|s te hni sl"ues) 1 nchtdsna t met hods
described in nore det adbmsan & kastond-dadlebord, and may fly be uti I|zed as the

free base. AIternatl e c sed in the
formof acid addition ’épswﬂmgg'aug %I esEBé?c ?’E% ase an no
c~or opou~s of ~e pr esabdving fraiBitor6 mtnoqm;mhsdng);t Jeast lone-doble | 0O~0am i n
the art, snd may be |o ndf om or ni.c_ and ani.c.acid Sutable
organic "dcids incl ude 1 'O?M "ni c.

met hanesui fonic, 10 a(‘d.h@cm(al 1C) prOopl Ol C) laTtal | C) SahCyhC, d{ttC)

g1NC0111CQ) Ia(xI O 1rl81iddyC, clil a portlc steari c, palrnltlc)
gl ycolic) glutarrtlc R o[i7 ai i) WPE'Z"QFﬁ g’m i c acids

i ncl ude hydrochloric) vtk &8md 8i6carbth hiohhk, avd Whmtltﬁcth ric acids.
Mac specifically) the co~o~nmds of the structure may be nmade 15

according to the proc~3chsastprerylympl. il hupypyls 20pyny 'éa‘ﬁﬁm&y‘w@?!"‘as by the

foll ow a3 Reaction Sglum e I 1 ~ APR 2003 wo ea~n~ 14 TCTNS9I 11f ~4

Rextlon Scheme OH NO= ~ ~' .~ ~: NR_off ~ RR2 1~-1~C1l y s 10 15
--s HOA, ¢ R2~ Nedﬂmnfnﬂlai’iwa Rrealkylsubstitpted) withsat leagh onp O3 R Hr

2y
NzFP~1, DI ~I' Na~Szp~ f Qfjdroxyl group, such as -CH;OH, -CH(OH)CHs, and the like.
“Mono- or di(Cyecycloalkyl)methyl” represents a methyl group
substituted with one or two Ciecycloalkyl groups, such as

15 cyclopropytmethyl, dicyclopropyimethyl, and the kike.
“C, ealkylcarbonyiC, ¢alkyl” represents a Cyealkyl substituted with a
-COC,_galkyl group.
“C)¢alkylcarbonyloxyC, ¢alkyl” represents a C,.¢alkyl substituted with a
-000C,.¢alkyl group.
20 “C)ealkyloxyC, ¢alkyl” represemts a Calkyl substituted with a
-OC, qalkyl group.
“Cy ¢alkyithioC) ¢alkyl” represents a Cealkyl substituted with 2 (
/ ) -SCy.¢alkyl group.
“SulManyl(C.¢alkyl)” means -SOxC.¢alkyl), such as -SO; methyl and the
25 hike.

“Momo- or di(C,_¢alkyl)amino represents an amino substituted with onc
C).¢alkyl or with two C) ¢alkyls, respectively.

*(Ci-6alkyIXC)¢alkanoyl)amino™ represents an amino substituted with a
Cisalky! and a C;_salkanoyl (i.e., C(=OXC,)¢alkyl).



~ 5 AP R 2003 WO O 27850 15 PCTIE1S!'| f2H84 ----.. The effectiveness of a
conpo~nd as a CRF r~or artagoai st may be de6crm ned by various assay
ndhods. . Suitable CRF antagonists of this inv~at~n ate 5 capabk of

inhibiting the specific binding of CRF to its roceptor and ﬁa? 2
activities associated with CRF. A cornparrd of stnretore (I} 8Be %sesxd

far activity as a CRF antagoni st by one or mat generally acxepted assays
for this purpose, r~~including (but not limted to) the assays dixl osed -by
DeSouza et al. (Jwoplhfasd 0scbarcc 7:88) 1987) and Battaglia et,ﬁ.} u
| : 572) 1987). As nentioned above) suitabk " CRrF xuagoni sts inc rlge conmpou-~
whi ch derranatrate CItF receptor affinity. CIF rceaptor affinity nmay be

ddam ned by bi ndi ng studi W&% SantindC) AT fepresthisa @me,pw
iahibit !'!'re binding of a radioiabeie CRF (c‘ kot h~tyrosawt - ETA) to its

roe~or (t.g.) recxptors prr %9 GW m cost ea roanbranes). The
tadi ol i ~wd bi ndi ng assay d@ mifmﬂ' Qivaent  radich 1 rqQyi des
m assay far is dderm uing a conpound' s af6roty for trﬁfz F nxepeé'rxm %ch
activity is typic~ cal cul at suthylean(-€He),lcdSiens (-CHCEauabe liket i on of a
conpound nooesgsary to dis g,@ X q! 8E ||| ﬂ? [.0 the
receptor) and§| S reported%ﬁ thmaé WCU{D&Q ovm n

og~i On: x50 ~o ~ 1+L/1CD Wheserpatbm= nmwmnyqalectgdrftbml@pm,aﬁlhmtyraﬁd
radi ol i gand for rtceptor ( and P Q IKm P ar mco 99)
1973). In addition to inhi b| Eét@%{hgw’t Fharn %’Rﬁ@"@&
nxeptor antagoni st activity groeps (ne. &CHih is WO;&N&MS sict 29 FOCHO-,
compou~ to antagoniu an actl sSOC with CRF. For exanple, C'tF is
khgwn to stinmulate r MS"%\E" so |6 rerns~n various

bi achem cal pwocesses) mtﬁ;uﬁua@cﬁﬂerwhahemfdmﬁaﬁim&éumok%ﬁewre)
conpounds nay be evah~d as agoni sts. b r ablllty 0 Siz .-
CRFsti nul at ed adeayfate cy~& 'H%V%ﬁ‘ X P EXEM IS S mAER RN
| EVel s_ The CRF stinm atsd pgnding emugl axhagl vﬂdmmsamaﬂmcrwmylby
Battaglia d al. (supra, s 1982 i des an .ass r rm

conpound' s ability to ant agm%@gg@'“a’é‘l? ﬁAt'fg ?ﬁtﬁ "’%M

ant agoni st activity-may be dakstyl)isoteoly ymhal:&yhke,
iacltrde an initial bidding such as d| Io edb Dt Souz upr a
19a7)) fol loW®od by a cAWP styebH ‘wiam%v éﬁs Z’&'&% . ~
Hsttaglia (rapra, 19a'7)). mwi.mmmmm recept or bi nd| ng
affinities, CRF raxptor oni st of hi s.inventi,on have a K; of |css

than 10 pM 1n a preferre promo 859495 on, a CRF recept or
arrtabosrist has a IC, of kss than IpM arrd nore preferably l ess than 0. 25

IrM(ire., 250 n~. As xt forth in g~ detail bel ow, §~entative corrrpourrds

of this invention were assayed by the Trod of Exsr 1. t5 Prrferr~ed

corrpounds havi ng a K; of ?‘,gg;mﬁnd nt ho -tﬁctﬁvbuElt
L( 25) and (!< 29) throug ‘?‘T‘S@q‘?‘&“we&g@é erred conpoun ‘riag a ’K; of
Ias%drag Z50 20 o LRIt Ww(hllqiﬂmmmﬂwlw'(i!h@mwough

S) and (1-~ %ﬁﬁgg{l '"m'ﬁ'ﬁ%t
i nvenzl on d(ermn)sot ?;"{é;)% Wy W{g rrXx~ pt or SI te, an &

used a ther apeutwhes ageidt adirmr= B.hb 2 erc3) nAecordiigly, reprereatativerompbunds sbﬂmf as or

1T nese. Noro- SuepOBE B ou 8¥ el i ) Ol RuIbE ritpft Sl

invatri oa may bdl-te@2MA-3) I).aBb) awd BBy si ol ogi cal corrditioas or disorders
arising fromyghe hypersocntioa of CRF. Because CRF is believed to be a

pi votal 25 neurotraosmtra that activates and coordi nates the endocrine)
behavi oral and automatic r~eslronaes to stress, the CRF receptor

ant agoni sts of the present invention can be usod to



,treat: trewopsychiatric disorders. Neuropsychiatric disorders which may be
treatable by the CRF receptor antagonists of this |nvent|on in ﬁ 5

af fective disorders such as anxiety-rel ated di sorders 'such ékggg gré&#zed
-anxi ety disorder, panic 30 disorder) obsessive-conpul sive disorder,

abnor mal aggnRse9sy car di ovascul ar 1 5 APR 2003 wo eORgdiiseidans
~pernsn ~ae abnornalities such as unstaBIe angi na and reactive hypertcraion:
and feeding disorders such as anorexia nervosa, bulima, and irritable

bowel sue. CRF antagoRr{siRi may al so bgs in tsca%/’x- Riess- i nduced
ittsnt>ae sup~pn~sign sociated wt va |ous di scuss jst atjes, as well as
stroke. O her esNof the Cl2F & » of t hi Ne~ i ncl ude
treatnent of intNYra~ iti th a heu;:?WPd rt tis) uveibs)
astl ; i nflar tor ' 1. nDt wtg's Vie)
|nfant|Ie spasy,7epi | ep s R |nfat x@®R2adul ts, and
various abuse and w r anal (nnhrdlu tcohob n) In gp ~er eanbodlneNIof

t he invention) pharnaceutical coa>poa t 00s to crow-aini g one or nore CRF
receptor anmaoai sts are di seased. For the pexpoxs ef y-'1 adm nistrati,on,

t he conpotnds of the prexnt invention nmay be fornmul ated phar maceuti ca
conapoai ti ons. Phar eutical conpositfions of the presen invention
cotaprise a 4RF ra~egkor nptagonlst of l{ he Riresent inv h (i . a
conpo~d of stsdct “attd a phar(faexflically acceftabfle curla andlor
dehraat. The tF ing rekeptor ag ayo-l i conmposi tion in
an anount which t is) in an

areouM su~Ci att i CRF r~g f Jori st a d prefers~ |y(
w{h acap<t ab OXICIt O Rhe Rp : Ra\/\ . nadeut i ca
ooA~osi tidns o

invention nmgy,include a CRF 1 peas aata-~or ~i st
is an ataovnt fran dﬂypng to Z50 ng per “dosage dependlégeﬁpon the route of
20 . adnri~aistration. and nore preferably from1 aig to 6tl ng. Appr-~opriace

ooncen and dosages CagjoCspe&Richily,Y adCacPEMENEE SboRYihe thoic of the O nhdiery,NE art.
Pharn4aceut|cally acceptabl e extra aodl or diMents are f~oiDar to those ( ,

skilled ~ t Heprgicptati mtaggmists of s inyeationiaclyde comppugdshaving ens
aooeptabhocqahhaﬁ SRiduis (18 tind tb)! e and sterile water. and may
optionally |nddde atttiaaci dants) z5 buffos) b~acl ui ostats and od~er common
addi tives. The conposit>ons can al so be foresul ated as pills, , gran<dea)
or tablets which contai agjt'ron to a Kr stutagoni st)
~tatts, dispersing and s aédg active agents) b e ) and lubricants. One
skilled in this art §La hjurt er fornul ate g.he »0r antagoni st in
an appropriate manner)Yyan cordance wt practices) such as

t hox i 5 APR 2003 wo rrrnms~n ~a4 in Rcmgron's

Pcentical Sciaeccs) c Publigipf'ng Co. ) PA 1990. -~
another enbodi nment) the pr?gent invention provi degya method for tag a
variety of disorders or ills) inchtditrg estdoaine, psic and s neu~ 50|og|e(

dispeders or ilk. Such nedrods inchtde adm rostexi~ ef a conpound of the
pnsatt invention to amr okl grefoindd emboliment] the AORRPirkdeptod atipohists i ENhisb t s~eat
the disorder, or .illness. 5txtt ncthoda i nch~de syst~c adrniaistiation of a
CRF 1 er xpt or'=¥tion, htyesstrogiore (fa).5 In ppathes e FP® of a

pha: r nacayt i Maipodite HP Wk linveMion Rave SEcIR! @) whedehi RIMiC hijlbgeR] SSdcit | ON

i ncl udes oral and p~aal ardhods of to adm ni stration. For ores!

adni ni st r at |GPPOwds ars mpesemed by sheSollqwing stergirss Gr ko). nkd). k- 4armd G-8ept or
ansagosri sts i nchde powders) granules) pills) tablets) and capsul es as rvdl
as |iquids) syrups, uupe~ons, and enulsions. 'Il~ex conpositions may al so

i ncl ude fiavorants) praavauves) suspending) thiciam- and err~~rlsifyiag
~wts, and ot her pbarmaccw catly accxptaDl e sdditives. For pxental

adm ai straAi oa, die ooanponnds of is the pcaen< invention can be preparod

i n sque~ injoction sohxioas whicb nmay contain) in addition wthe CRF
rooopta antagonist) buffers) antioxidnrts, bacteriaatats) aid other
additives enployed in snch solutions. As ntntios~ed above) adm nistration
of a coaopound of ehe prc~au invention can be used to treat a w de variuy
of disorders or illnesses. 1n patticuiar) the 20 coarpousds of the psexM

i nvention may be adm nistaod to a warm bl oodod animal for the trr.>dneat of
depresamm) anxi dy di sorder, panic disorria) obseuiv~e-core~ve di sorder.
abaor nnal ag~neasi on) w-tabl e angi na) eve hypertem on) anorexi a nervosa,



bulima) i>ziiabk bowel syn~one, stress-induced inmune suppression, strobe,
I r~8anpaatioa) Cushing' s disease. infantile spasns) epilepsy) and substance
abuse or a wihdrawal. 'fhe foll ow ng exanples arc provided for purposes of
-illustration) not-linitation. 1 5 APR 2003 wo oen~ 19 FJ~ TiBCRPR 2003 -
receptor antagonists of this invention may ix prepared by the di xk~sed i'n
Exanpl es |-2. Facanpk 3 di x|l oxs rcpresentui ve coat poe~nds of this

i nvention. Exanple 4 presents a cnel hod for dettrnsimg the nxeptor binding
5 activity (1C), and Exanple 5 di xbses an assay for screenisrg _conpo~da of
this invention fJYOMR: | nesl ated adenyl e cycl ase activity?gﬁa§§£?ﬁ¥pLE
1 Snt~sls of RZTRESENL' wTl VE Caps 10 ot~ S~nevc~nne~ Qv %CH i -30 C P~C~
Nit I'" N'"OH~ %C 234 i t _xs SRPCTINS!'| 11N84 Na~Sx MRy / ~ ~ON 7 S~
5 APR 20D3 ~~ wo ~n~aso (n=1r/55Nfcrnsnns~ NNt Afa cd~ rr~r

Q§7/N N Q§T/N

Ar R2 Ar R2
(-12) a-1v)
KT\N’ Ri N \
‘\r“f A
PRGN
) A /‘\Ra Ar R
(1-4a) a-4b)

As noted above, R, is -C(H)si(R3)(Ry) which represents -CH(R3)(R4)
and -C(R3)XR,). Representative embodiments in this regard include the following R,

o L

Similarly, when R; is keto, representative R; moictics include the

<

R«

following:

Representative R, moieties in this regard include -C(=0O)R,4, -C(=0)OR4, -C(=O)NH,,
-C(=0O)NH(C; ¢alkyl) and -C(=O)N(C\.¢alkylXCsalkyl).

15 In the embodiment where the R; and R4 groups of R, taken together form
a Cy scycloalkyl, the resulting R; group h§s the structure:



A soh~ of 4,6-dicbloro-2-nethyl-S-nitropysisddine (3; J. Glre~rr. Soc.
| 954) 383l) (2.23 g, 11 nmmol) in- EtOH (30 rnl.) at -30'C Waigm?guymth
5 1-dhyl pro~pyiamne (870 ng) 10 mew ) in EtCH (8 nm.) and th I on
- em xture was stirred at -30 C for 1 boos and then warnod to anbi ent
tet~ratenme. \Webbonsevwere evaQora~d andythe residue was petpcirivssnadeshet ween
wat er and FaOAc. ?he | ayer was driod (sodi um sul fate)) evaporated, Pu~ifxd
by flash cluoaaat o~rapAy (silica) ~ (4). to A solution of corrpound (4)
(2.07 g, 8 mmol) in acaoaltrlk(lg_rﬁ streatod with
2,4,6-uirr~ethylaniline (1.35 g) noI § at anbi ent tem-pes~adue) then
triethy~ine (1.52 g) 15 mmol) was inttoduccd. The reaction m xture was
stirrrd at aa~ent fenpaatne for 2 boys. Vol ati ks were evap~ed and the

resi due was Repredaniatined E1GcydivbIE Ninklbde) &yclbytopyt, @ﬁaepibe @MdgARIokedyRYl I WasS
driod (sodium sulfat e% eva~pasa~| ed, pur| fi od fl ash cMomat ogr apby

(silica) to Fypherpge e Caappigalkrl i ly spbsiguigd s g s

di ssol ved si Noad omélt € 2 répriseitbiive %&;ﬁ@m‘, willg GRbRRNT I at ed
aqueous anmoni a hydrOX| de (5 nlL). Sodi urlrﬁZo hydroaulflte (3.12 g) 18 mml)
was added in small batches over one hour and the solution was stirred at
anbi ent tenperature for 8 hours. e reaction mxture was partitioned
between -brine and EtOAc. Ttie organke~| ayer was dried (sodiumsulfate),
evaporated, purified by flash chiong phy (silica) to give conpound (6).
~~ 5 APR 2003 wo oemaso ZI rcrnu$~n *deid f1) A mixture of conpotnd (6)
(64 ng) 2 mol) and trietlsyl (500 #/g7 in dry THF (10 nL) was treated with .
trjphosgei x (217 ng) U.?3 rnnol), Rénd the reaction ~xtusc was stirred at (
amlnient tcrrrperature for 1 how. Precipitates were s fi>re~ed and the

fi h~ate was evaporated) and the residue was partitioned between brine and
Et Onc. The oyberem Ryyped ﬂw(ml o flifigrenta pud) indepeadently  selected fEmf 2 cd by

by 1]

flash chr,gn&gggmmag% o give co~onnd (?). C~~ound (8) Conpound ('n
(3S3 ny) | rrrrsol) in dry wastreated with 1o NaH (120 ng, 3
mml , 6096 in oil) atstnahwentﬂ-wnhég vher the Bs sndRopreunsof fa tes4 ng, 3

Ml ) Was  agghed fand € o AT rdRlling 1) BRAIp hVine Groliades S The
Faction m xture was partitioned between water and F.tOAc. The organic | ayer
was died (sodiura sulfate)) evaporated, purified by flash chronnatography
(silica) to Five ~.~a (: R&Fer3S0 (~+~. SNeogzpolrid t9) w ao~tion of
conpo~d (8) (38 ng, 0.1 H i : was ~al md with acuval ed
nran~se di oxi de catal yst ( =174 Wours. The cat~y~ was
rcnored by fihration throug el ete pad and tRe ¥iltrate was evapor~d to
drysas and purified by Prepg e TLC (silica gel) with ethyl acetate hexane
(I:1') to 20 provide conpormd (9). c,. r 5 APR 2003 wo ~rn~ rcrnsnf~
| JCAMPi . B32 S~ts| S o~ Rerrx>rs~xr~zfvE Co~~our~s atF STx(~) |~y s Co~ow-ds
of unxtw3 WWMW&WWWG as di x| osed above in (
Exgrrpl e | ) but enployi'ng the can;spo~n~ gghpnl dirre to corrpound (1) rad-~er
thzthe pyri m di ne. mm inyention SeprBIeMAtYRCAT B590PE hi S

n

VT o i e e h S s . O
mcthoxypbenyl,  2-bromo-4-methylphenyl, 2-méthyl-4-chlorophenyl,  2-methyi-4-
20 bromophenyl, 2-bromo-4-isopropyiphenyl, 24-dichlorophenyl, 2,6-dimethyl-4-
bromophenyl,  4-chloropheayl,  2,4-dimethoxyphenyl, 2.4-dimethylphenyl, 2-
methoxyphenyl, 3-methoxyphenyl, 2-methyl-4-methoxyphenyl, 3,4-dimethoxyphenyl,
3,5-dimethoxyphenyhl,  4-uifluoromethylphenyl,  4-methoxyphenyl, 246

trifluorophenyl, 2-methyl-4-N(ethyl),phenyl, 2-bromo-4-(OCF;)phenyl, 4-




NHgHr NaH, DI~ ~ "Nl ~s~~ NE~."I'~ 7 wo oon~sss HbrOl1l (~I) At Ar f
5 APR 2003 rCi'NSI'l V2il s4 EXAMPLE 3 S7rrn' ecsls of Rtrm;werNE ~OUNNns

f~~ s Feutber repnesa~tative conpownda of this invention wasl e &8 bi&menem

- R~ion Schene di xl asod above andl or by the prooedu~es of Ex1 apt 2) asc aa€

p~esa~led in the fol h~owi nE Table. 10 vet __ | ) Chilt7Cdt~Ar(i
1) HN- G-i (CH~GTI 3h2. 4. 6-trimet hyl pl renyl (I -2) HCH CH( CHzCH~I 3h2- chl aro-4-net h
yl Pha~y1(1 - 3) HCH CH( CH2CH2CEi 3h2- br onp- 4~-i sopr oPY~P~y| 1 5 APR Z003

wo aws~ ~4 rcsn~s~snc~ CpdRXR~Ar (I -4) HCH CH( CH3h?

4-di cl | | onpi ~enyW9!{"%7|¥9~h~arre~y- 4- ~yi t| - 6)HcH cH( CH-~CH~h2- meThYY* 22881 0o~
hcny) (1

' NHCH CH( CHx~z~ ,h2-b orD- 4- I~xny| 8) HCH CH( Cl kI YL(1-9)H
CH- CH( CH=CHi C yiagamgci >?| 10?&&%&7‘?@@%@1 wxPphe~Yi (
| -11) HCH CH( CHi MMW EHNCOAR) Phkhys; 3§-HisihGlehelioxfphknyl fahaiOr 0~et
I'tyl pir~rla-13) HCH- CH( CH-CH~h4- ~nahoxyPha~I 4(I 14)HCH Cli (CH~hCH3~2, 4. 6-tri
f1 uonpi ~yl (1 - 13}-feshyienadiopyphenyd; 33h2- e~y -

(~~Y!a- 16) HCH CH( CHzCHz %ﬁﬂ"* Bivention L, dRpiCH (Xi
((~hCHxCH3h3- mahoxypl re-~yl : 1-19)H W4 di a~hy| pheny (I 0) HCH-C

H( CHi CHzCH3h(31-® hyl - 4- chi or a~ phcnyl p-22) HCH-

CH( CHzZCH3h2- net hyl - 4- chl ,%@F W%&“ t hyl -
- chl or opl ~euyl (1- 24) HCH ) ( ( -tret hyl -"4-chl or opﬁeny

'~ 5 APR 2003 | and ethyl, antpreferably hirrogen.us~nc~ Cpl RXR~AT ( i -~)H~ ~f (~zh=~3X(W

?3~3) 2- ~yi - 4- ch~r opb~ y| W ? qgﬁﬂ" NHC~3-
f~1(~G-hC ~33h3- (5- net hyl'| soxxc'g# ~3'%ﬂ {’:HJ%@%— -~M | ~I (1

2' HG7i - CH( CHsz-hhyl mWyMMHMO)H@m@H( mymm t(EMiaa~| ne-
|d|nyI(I§1) | (S) CHz

Cabo Ot & yPheva TP by (SHEEREGHe: - iR TR0  33) e

H CH(CHzCHi Cl i S-NIIW](CH&OCH;) -CH(n-propylXCH,OCHy), -CH{n-butyl)(CH,OCH,;),

L L R RS oL

(1 59) dny! (9) Ok gty PR O e Ay (e ~t1)

t : sa~v] (1-~t|)dt
1 (9 G Ooh iR ERRSYY Pasfeact | Ciloguparigdy, "G ptely ! ) 0
e~S) CHO( o~t Mwﬁxmnypﬁﬂmmﬁx w-pempl), S)CUUp@ PN CHELCEAAGHPheny i (|

~4) ﬁf)%:oﬁgﬂ,ﬂ* o piopy hhx%qé?ﬂeﬂ}iﬁ»%%?h&ﬁ%&hﬁﬁe%ﬁyb(%%ﬁy ridyl4
‘butyl),  -CH(n-propyl)n-pestyl),  cyclopropyl,  cyclobutyl,  cyclohexyl,
2-methylcyclohexyl, 3-methylcyclohexyl, 1,2,3,4-tctrahydronaphthyl (1 and 2), benzyl,
2-chlorobenzyl, -CH(methyl)benzyl), -CHiethylX(benzyl), -CHin-propyiXbenzyl),
2 -CH(x-butyl)Xbenzyl), -CHa{cyclopropyl), -CHy{cyclobutyl), -CH,CH(methy)CH,CH;.,
( ) CHCH(ehy)CHCH;,  -CHCmethyl);,  -CHC=CH,  -CHC(=O)ethyl,
-C{=O)cyclopropy), -C(=O)NHbeazyl, -C(=O)methyl, -C(=O)benzyl, -C(=O)pheayl,
C(=O)thyl, -C(=O)CH;C(=0)Octhyl, -C{=O)CHiphenylethyl, C(=O)pyridyl,
-C(=OX4-N N-dimethylamino)phenyl,  -C(=O)CH,Omethyl,  -C(=0)CHiethyl),,
25 -C(=Om-butyl, -C(=0)CH;CHy(methyl),, -C(=O)n-propyl, -C(=0)CHCHphenyl,
-CHypyridyl, -CH;CH;NHphenyl, -CH,CHC(=0)Oethyl, -CH,CH,CH;phenyl,
-CH,CH N-phthalimide, -CH;CH,CH,C(=0)Oethyl, -CH,CH;Oethyl,
-CH,CH(methyl),, -CH,C(=0)Octhyl, -CH,C(=O)pyrrohdinophenyl, -CH;CH;Ophenyl,
-CH,CH,CH,CH,-N-phthalimide,  -CH,C(=O)Ot-butyl,  -CH;CH.CH(methyl),,
% -CH,;C(=O)NH,, -CH,-4-(SO,CHs)phenyl, -CH;CH,pyrolyl and benzyl.



o towo |11 ZTt51 26 KTNS99176984 CpdRXR~Ar (1-4'7)ethl ~I (S)t~i C( U)4-£A|35'£|;5Z
D ncl | ryhnoono) phet ~Yl 4- ntt t wxyPhenyl ( 1-4a) et hyl (S) CHC( U~I i ~CXI~5 - lmaxyP
~yl (1-49)dhyl (S) CHC( O 3- Pyri dyl 4- ~et hoxyp~tyl ~YIt S) ~~~~~ 1
' ~3~~34-xy~nyl (1-51) dhYl ( S) CHC( O~hGHi G~I ~CH34- nxdvoxyP~tyl (1-52) et hyl (S) CHC
( O~Hz CH( CH3ywérevrmsbexXyphcs~yl (1 - S3) et hyl (S) CHC( U~-hG ~hCH3feypsssgpacny! (I - ~)
~7~(~~C( D~PA4- net i ~oxyPhe~yl a- 3S) d~YiI ?%) CH(~-3-Pyridlrl 4-~rrdhoxypha~l ~I (I-
"3~dhyl (S)Cl'i CH-CH=Nli | ' h4- >~xyPha~yl ~| ~( S) CHCHz CH~CO~i xCH34- n~V\o<YP~rcuyI (-
SE)dbl rl (S) CH- Representative R, groups mcludc methyl, ethyl and hydrogen, and
G I'i ~CH4- ~t hoxypi ~nyl (1 -59) dhyl ( S) CHCHI - N- Pl\/hafl m de4- met hoxYpi ~yl (~) ~1~(5)
~~x~~Hx C~CHPPEITaply Rt 61) dbYi ('S) CHCHi CHz OCHaCH34- xyPl ~nY1 (1 - 62) abl ri ('S) CH-
(~3ys4-~xyl ~~(1 - 63) eliy | G1Gh Preder NV M@y Bk (heparta ¥y kaigwnCf CX4- ~~~' P
~~) 4- ~et hoxyPheny) (I - 65) et hyl ( S) CHCH=CH2UPh4- met hoxypheny| (¥ 66) ethyl (S)CHC
HZ CH2 CH2 CHZ ouiganic synthesis techmiques, including the methods described in more detail in the

Pt Nl | i JRRAORNANS Wbl & Y b5 REIHRORIUAS A W BRGET Y — S

oonase rc=nsr~nc

Chi RXR=Ar ( | efrﬁ)sotmgdn(xﬁ)ymdm khet f@RB I aciddddition s8is—-Acid addition sakts of

C~Z4- et hoxyp R ECHIANE £ ’
S~H3~4- ned~ ox err W%%?QO?MIWWMW (172)dh

~| (5) CHCHi Phdﬂhmdmnnmémsﬁd demmfm:ﬁ brghhib\béd) (nbrehniOai. SuitabkeH) ) 1. 25
-1.34 41~) .1.5 I 2. 31 ~246 s, 3117
3.51 (802 53"A° g‘( ‘%'iégj""f é“'é‘ﬁf T’F“}"B “%s"’"iﬁg‘ﬁ -893 (t))
?H 1.21- ln38a¢m ofalic, prbpibaic, Wc,(mmﬁbi)um;h @deoiw?ﬁc(d:rmﬁa)ﬂdd)u) cﬁﬁ%ﬁ)(3;-|j H)2)4. .
,. 31~ t, 21~ 12-3. 7 92-4. | 1 5(s) | i
A 778( 5’%"‘%‘ 1%’(‘8%‘}"?@ 3’(m, 1.52 -1.61
(m aH- 2. 4&»@)-8&@ Znchiske (NyapEhlorcl InpdroBromi, (sulfuri2| wosah&fa.- and dedem) 1H))
3.89-4.1 I (tn, 21~, 6.2f(s) IHy, 7.27?2.58 (m 31~(1-4)0.93 (t, 61~)
| .25-1.38 ( 4110 152 -1.62 (m 41~) 2.40 (s) 3H)) 3.40 (~) 2H))3.72-3.78
(m 1~) 3.90-4.1 1 (m)caimmzﬁe(@wwoh&ﬁm«m mayi belmdgel ~Cl | HS 471
Mt ~(1-h) 0. 93 (t 1,2S-139 (m_411 1.5 62 s) 31~
536 (1) gifngé) R el miagoty 128 i sy oot () 7))
6.99 - s(cﬁhemz 395. 10 (AH "vy: HRVS (FAB) ~Jz 417.22'T7 (100;
MNa' ICz 1 I ~l Nal= 417.2'266).(1-'n7.Sp (d) 1I1I]) 7.38 (d) 1H, 7.16 (old,
1H), 6.42 (s) lid) 4.2t-439 (m) 1~)4.p9 (t) zZ2IP) 3.t1 (t) Z, 1:92 (s, 6H),
L88,2.01 (m 21101.64-1.7S (m 211))1.21-135 (an, 4~) 091 (t)
613).(1-i)7.72 (d, 2H)) 7.3E (d, 2110 6.20 (s) Il1l1) 3.92 (t) 2H), 3.63-3.72
(m 1~ 3.32(t, 2H). 2.38 (s, 3l~, 1.40-1.57 (m) 4li), 1.17-1.32 (m
41-1)) 0.86 (t) 61~ (t-9)1~CIMs 425 (M+~(1 IO L~C/MS 395 (M+l-17 ~ 5 APR
200 v wo eerrs~ 28 rcnmus~9~b9s4 Cptl Awail rticat iafa (MSl'>11
NWVR) (1-11) LCIMS 425 (M+11) (1-12)1:c¢c1WA33 (I Hr~l)p-13)LCI M5 395
(M:N) (1-14)6.86 (d, 11~) 6.E3 (d,1H), 6.26 (a, Ik~ 4.01 (t, 2Hk 3.69-3.80(
(P 1~ 3.40(t) 21~, 2.4l (s. 31~ 1.47-1.6T (m 4);~) 1.25-1.39 (m 4I-)
0.38 (t) bl~. (I- 15)7 10(d, IH), 6.53-6.56(:n) 21~ 6.22(s) 1H))
3.95-4.10(m ?~, 3,70-3.82(m111J) 3.12-3.40(m 6H , 2.40(s) 3117)
L51-1.60(nm) 41.133-1.38(m 4H))1.16(t) 61~) U 895-0.9611(n, 6F17(1-16)0.92
(t) 6k 1.28-1.41 (m 41~) 1.46 - 1.59 (m 411)) 2.43 (s, 31~) 337 (t)211
3.71-3.77 (m | 13~ 3.98 (t, 2I~) 4.27 (s) 4H- 6.25 (s,110 6.93 - 7.26(m
3H); M5 (Cl1 ~ 423.20 (~.(1-17)7.61(d) Il 7.49 (d, II1)) 73l (dd, IH,
6.27 (s) iH, 4.06-4.13 (dt) 1H))3.89-3.97 (dt) IH 3.71-3.7i (m IH)) 3.A2
(t) 21~) 2.41 (a, 3H?) |.33-L63(m 41~) 1.28-1.39 (m 4Fl1), 0 91-0.97 (m
61~. (1-18)7.39-7.45(m 1~, d.10-7 Q76(m 3H), 63Z(s) |1~) 4.04(t) zIl),
3.78-3.87(m 4l ~, 3.52(t, 211l) 2.34(a) 31k 1.59-1.67(n) 4~) 1.21-1.42(m
41 ~) 0.95(t)(1-19)7.®-7.21(m 3H), 6.23(s) IIl), 3a33-4.15(m 2l ~,
3 71-3.77(m 1lid, 3.93(t,21~) 239(s) 311),,235(s, 31i),1.49~i.65(m 4-~)
1.2(ri.41(m 4H)) 0.90-0.96(m 61~(!-20)6.99 (dd, Il~) 7.00 (d, 111J) b.72
(d,1H)) 6.07 (s, ili)) 5.8Z (s. ~. 3.8 (t)~ 3.51-3.bl (m1~) 3.20 (t)
211)) 2.26 (s, 3k 133-i.50 (m 4H)) 107-t.2! (at) 4H), ~ 75 (t)
6l ~. (1-21)7.35(s, 11, 7.27?-7.2Z81(~rt) 21~) b.2?(s) 1H)) 3.9S5-4.07 (m 21-~)
3.63(~e~id,1H), 3.41(t) 21'n, 2.41(s, 3l~) 2.25(s, 31~) 1.59-1.66(nm 4l~)
1.19-136(m 4H), 0.87-0.97(nm) 611 (1-22)735(s) I1~) 7.277-7.281(m 2I~,
6.27(s) iH)) 3.93-4.06 (m 21~, 3.51-3.61(nm II1~) 3.41(t) 21~) 2.41(s) 3I~)
2.25(s) 3m1.59-1.70(m 4l~) 0.95(t)31~) 0.92(t) 31~(1-23)7.35(s, I1-n)
7.275-7.28(m 21 ~) 6.26(s) iH) 3.91-4.1(m 21~) 3.6-3.75(ml1~) 3.41(t" 2~,
2.41(s, 311), 2.24{s) 3H)) 1.54-1.68(m 4H), 1.30-1.42(m2H)) 0.90-0.97(m
6H) ~i 5 APR 2003 ~ ~) wo o0o0~z~as~ 2g PC?NS! | rt NN CpdA~rticsi i~Na (MsSI'H
| ~i MR) (I -24)?35(s, 1H), 7.278-7.282(m 2H) 6 26(5) 1H) 3.92-4.10(m

~ SN o ~1 N A ~—~ oA a ~e~7 N\



for 2 hours at 22C foll owed by the separation of the bound and free
radi oligand by v; centrifugation. Follow ng two washes of the pellets, the
tubes are cut just above the 1 5 AP R 2003 wo oW ~ass 3l t CTnp5HAPRP2803et
anti nonitored in a garmma coaster for radioactivity at approximtely 8fl~-. |
efficiency. All radiotigand biruling data may be anal yzed using the o
rrorrlirreu kasts~re carve-fitting program LI GAND of Minson sad Ro~ard
(~r&. Bio~chem 1D7:220. 1990). 5 E1l AMPLE 5 CRF Srt~nr~~n ADFNYLATE
C~rca.~ Acnvimr Thevcempgen<k of the present invention may al so_be ew | aat ed
by various functional testias. For exannpléf t he conpounds of FEINSPRem | ¢
i ava~oa way be scud for CRF stiraul atod adenyl ate cyclasc activity. M assay
for the ddam nation 10 of CRF stinulated adaiylate cyclase activity may be
performed as gengal ly described by latta~ia et al. (Syna~pa |:572) 1987))
W th nndificatiogg!g§ﬂg§5ﬁF the assay to wtoie ceU preparations. Me
speci 5a3iy. the stand~d assay m xture may the fo~owa~ in a fy nai vohane of
S mM: 2 mMIirghrtarnOie) 20 nM 11 ~ES. anck | aaM DKBX in HS)\?(\

F reeep

saana~tion studies, lenogl s with dte {rangfectod X rs arse
plated in 24-weH pl § a ¥nd i nctPR ed f I qg%lgﬁcfﬁqf&h var i puS__NO;
coaoeatrations cﬁn ~ NG hn<el 4| e eptides—Torder 7} tablish
t he phar nxd~i Cal Fant-ad§&%rofi e of heWMrri@icarlar recepgg pe.

Foll owi n6 the incubation) the media is _ asp~ted) the wells cirued once >

~atly with frgsh nedia) and the m-ia aspiraod. To 20 d~raoi ne tAc araovnt
of intracellular CAMP. 3~ |Id of a sohuion of 95'!< abase! and 20 nM aqueous
hydrochloric acid is addedgio exh well and the suspentions ae~e hrcubatcd
at }20"C for 16 to 18 h The sol:rtion is vod into 1S asl

Eppesdorf arbes and diegé%ﬁ5¥“Mﬁﬂhed w th an addt ffo N 200 wl of

et | ~o~aqaoons | ydt OC: hi ai ¢ ati d}an ooled with the fifrst _fraction. The
sanpl es one | yophiM2®ed and N N&ésugﬁﬂﬂded Wt B! sadi,s@,acet at e
buffer. The neasu ~ot of n the §§§=res IS anr od qarﬁg—a»single
antibody Icit fromH onn~igs i 0gi'e?™ nc,r Fear )Ssoxms /0 o
functional assessnent of the conpounds) a single concentrdion of CRF or
rel at ed peptides causing 8096 stinulation of cAMP productﬁbn ~5 AR
2003 wo letis~ 32 rcrNS/u9a4 is iwcubwed aiowg with various concentrati ows
of capetiwg q€npounds (1~'=1to jO's INy. h will be appsociated that)

al t hough spaific rrgpodi arewts of the iwcweion have beew descri bed heron
for puzpoaes ofAbpﬂggbkation, vari o ', fx s way be nmade wi |l ow
departing fromthe ir and scope of c NHveatioa. Accordi t he
iwention is wt ~ito ceMde as by the upende 5 APR 2003
33 1. ~ A cornprnu~d Rgvi R

pi wr mxeut ketly aec
2 0. 3, Xa Nyr ; is opt i onal REubs¥i t t which, pFthy :
o€currence, i;~ dependentlyACy) C~l|cenyt Ctsaljylidanyl of C, .eal kitAr; R
i s ‘hydrogen, halo~ea or E,.sallqgl; Ris hydro8mor C,.N kyl:

R
NH
Q. (6.4 ;1 K’ R;Br g .
P EuN, THF NaH, DMF X':O
R. Z
g M R: Y Ry 7 N
Ar

ains. ~r~

15



R3 is hydro~ea) iceto, C, ~alkyl, nono- or di~C, .6cycloai kyI ) met hy~

C3sty~cl o~Cy' 1) Cas~Yl. bY~YCl.~~Y~ Cr-~Zkyl ear bo~ryl oxyC-~. r lMPR 9003

nssl kyl oxyC,. . ~Cyt, and R is hydrogen" Ar~, G .selkylltr")

- C~-tal ky!) Cr-cal kyl oxy, C~cy~o~kyl, ~swno- or di (C-~.ccydoal ky~net hyl)

Clrel l cenyi, woeoagskynyi, Cmatkyl oyC, . gsi kyl, C~. sel koxypermseezesq
~'9~xYC~..allcYl. thienyfC, ., alkvl) ibh~nylC, .calkyf,

“C~al k~rhtiioC, _~el kyl ~ nor phof ~uyl. tr~ono-_or d;(C,.Nt~yt~oCm | kyI

amno. (Cn.satt~rl)~nino) dil, C-yl ~0BR~COAYI Ar )vm no,

(C, .~altcyt)(dr'~mno, C, .-el AyI c; u bomyl C-lkYt=Nc. - ~yn. rbon, ~yc, ~I ky~,

su>i ~r~l (c~,~hrt), c(~x,.,~r><yi) c, »a: b~ci c~~ w-h p6tha~tido,

Are, QAr', NfiAr") C(-O)Ar~.MD)N ~, or a: radical of the
formula -(C,.~al krl ~Y-{CO~1- Are wher or a direst bond, or
AVENDED SHEET 7 5 APR 200 wo ~ RXT n& R3 and D4 taken Together with
the capon atomto which trey are attached f@ggm a Cs. acycl oal kyl) a

C~cycl oa~enyl, a Cwxhctcrocycl e) phenyl, na~phHyl) or a C-acycloollryl
used to At') exA of which being optionally substitut ed W th one or norne
substituents iud~exi €THeGsfedtivaiissCof. adoyipountlas ia<CRIN fRiadptor may'bean ar ~o~i c
e~, xAdai ocYck, eacA beir~ optionally subpstjtuted with |

substit uent sm%%ﬁ"wmf 'B?’ﬂ"ﬁ%&: @"5"‘&?‘&)9 }"l“tﬁ"m%ned ~yl)

O(Irlfluorsorabmléwmm%i.gm spedifit o?”GRB/toRs emgo-&gsally ~0.

am DO, nmono- aqr, di (C~_sa ~NQi uo) ( - sal kyl XC~- sal
pi ptridi a~r |‘°"B‘P"\APWVM¥§ GRE+ i A seppaund é&%@e‘y IWW’-H or a

C,,_ sal kybdegybinhahioRE aRGgonist BP okl or mdkSfnérRlyBepidd Wy ioP th a .
~oat om i ndi VI duaIIy sel oct ed bor oocygen, nitrogen or and sutfv<; and

r i s pbeayiPsivdiag,GtAer ligjted,10) the assays d¢i |y ReSauga gt al. (L Newsrsommer ch' bei n6
opt ; owa~r armi llgm% m:&a,ala AIZ(W: wbzstxbwems%mﬁmnﬂwwel ~od

frooi hal e) sai ~rl) | ) C~s~kYl ~~~s~, trinuororsaAyl
sut f onyl lecﬂ%masechmmmmm%mmm COF The
conpo~d of Cregipibr MAMN In8Y Be Beskrnined by binkktiz shithds QHitCmQbure R ity 0¥ i Ng the

structure f 4. The cor~om d of clai m2 hawqﬂwthe ructure 15 APR wo
oori ~asa 35 GoRPRNdte jphibiy thebipding 9 %WEP@WI'Q'Q 6. The
conmpound of W& Wﬁbﬂe&mmwm&mqwmfﬁhal m1

wherein mis The caonpound of claim 7 having the sue; . e conmpound
of claim7 Iﬁﬂ‘?‘ﬂg%"@‘t’?’ffétmm e (@B OIAD Brovidesidh B 9hbFein ra is
1. B ~ARRrRAGE 2\ Ompourids iMiBey Yor thé ICRFI Reept - OS@ACachVityCisax h~Yi ng

the stiuetune; 12. The conmpound of claiar 10 havias the stnxhr~e: 13. Tire
conpound of @lcniatef frgm ghe, JCrepas the congeptyption pfce copppound neeessary, in flisplace 0% | ai m 1

wha~aa X is Wnﬁﬂd&ﬂcdllwnodﬁmﬂ& andfis FPordiCas @TK,0Valéd clciladed WM rari n X
is N 16. TfLe comg#,r‘lgd of claim1l wherein Ris C,.~lkyt.
( -

= 1Cs0
) » x‘ 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



. 17. The conpound of claim1l wherein Ris nethyl or ethyl. 18. The conpound
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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; anxicty-related disorders such as generalized anxiety disorder, panic

30 disorder, obsessive-compulsive disorder, abnormal aggression, cardiovascular
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In anoither embodiment, the present invention provides a method for
mﬁngavﬁeqdﬁmmﬁmmmgmpwdhﬂicmd
5 neusojogic disosders or ilinesses.  Such methods include adminisicring of a compound
of the present invention to 2 wanm-blooded animal in an amount sufficient to treat the
disorder or illness. Such methods include systemic administration of a CRF receptor
antagonist of this invention, preferably in the form of a pharmaceutical composition. As
used herein, systemic administration includes oral and paventeral methods of
10 administration. For oral administration, suitable pharmaceutical compositions of CRF
receptor antagonists include powders, granules, pills, tablets, and capsules as well as
liquids, syrops, suspensions, and emuisions. These compositions may also include
flavorants, preservatives, suspending, thickening and emulsifying agenats, and other
pharmacewtically acceptable additives. For parental administration, the compounds of
15 the present invention can be prepared 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 used to treat a wide variety of disorders or ilinesses. In particular, the
20 compounds of the present invention may be administered to a warm-blooded animal for
N the treatment of depression, anxiety disorder, panic disorder, obsessive-compulsive
disorder, abmormal aggression, unstable angina, reactive hypericasion, anorexia nervosa,
inflanwmation, Cushing’s discase, infantile spasms, epilepsy, and substance abuse or

25  withdrawal.

The following cxamples are provided for purposes of illustration, not

limitation.
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10 Compound (5)

A solution of compound (4) (2.07 g, 8 miol) in acetonitrile (15 mL) was
trecated with 2,4,6-trimethylaniline (1.35 g, 10 mmol) at ambient temperature, then
wicthylamine (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 pastitioned between brine and EtOAc. The organic layer was dried (sodium sulfate),
evaporated, purified by flash chromatography (silica) to give compound (5).

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

mlL), 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 brinc and EtOAc. The organic layer was dried (sodium sulfate),
evaporated, purified by flash chromatography (silica) to give compound (6).
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and EtOAc. The organic layer was dried (sodium sulfate), evaponwd, pusified by flash
chromatography (silica) to give compound (7).

Compound (8)
Compound (7) (353 mg, 1 mmeol) in dry DMF (5 mL) was treated with
10 NaH (120 mg. 3 mmol, 60% in oil) at amhlcnt temperature. Then 1,2-dibromocthanc (
f’“'s (654 mg, 3 mmol) was added to the reaction mixture and stirred for 10 hours. The
reaction mixture was partitioned between water and EtOAc. The organic layer was
dried (sodium sulfate), evaporated, pusified by flash chromatography (silica) to give
compound (8). LC-MS 380 (MH+).

15 Cospound (9)
A solution of compound (8) (38 mg, 0.1 mmol) in 1olucne (2 ml) was

treased with activated manganese dioxide catalyst (100 mg) at reflux for 16 hours. The

catalyst was removed by filtration through a Celite pad and the filtrate was evaporated

to dryness and purified by Prepative TLC (silica gel) with ethyl acctate hexane (1:1) to
20 provide compound (9).
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Further representative compounds of this invention were made by
general Reaction Scheme disclosed above and/or by the procedures of Examples 1 and
2, and are presented in the following Table.
10 Table
_ Representative Compounds
'/T\ N/Rt :
Q\'/-NIL
(
: pasH
Cpd R R; Ar
a-1 H -CH(CH,CH:CHs), 2.4,6-trimethylphenyl
a2 H |CH -CH(CH,CH,CH:), 2-chloro-4-methylphenyl
e»n | H |cu -CH(CH,CH,CH:), 2-bromo-4-isopropylpheny!




f2L10% ()-H S V. b “aa’sj _@0%, #109%& ()- !, #109%& ()- !, #10%& () -
| SALO%E ()-10%: ()- SS310%: ()-ab’ cddXeewlU3j @ XPf!f#10% , & ()-TI\f!f#10%00&
'()-T!910%b& ()- @910%& ()- @, #10%t & ()- ! , #10%&' ()- efhhhhhhhriA!
"S&109%& () - @0%&' ()-$@0%: ()-3 10 10 10! DUF! f #109%&' ()-T! | 15 APR 2003 .
f1f#10%&' ()-Thi Mi5j, kkA<r S4! 1 xf f &10%&' () - g! #f f &10%&' () - g

1 10958 ()-!{&10% ()-gf 410%& ()- 109 ()-Kk,!|!' mmma?rSaiti (1 f# 109% ()- S
f# 1098 ()-SI ! MO%&' ()-!10%&' ()-T 910%&' ()- &L0%&' () - gnCn; ooolp=p>paB74!
10Y S2109%& ()-sO0. 109 ()-S/ 109 ()-Y S,: 109%& ()-f! G %09NN& ()-

S& 10%& ()->p?p@)v%)p%qkl4! 10! @109 @F-s | @10% Fersmnens

& ()-sS10%& ()-y310%& ()-$10%& ()-3 10 10qqqrrr5r]: |4l

1'P-10%[& ()-T'fz10% 1 & OFO0fzJ0%& ()-'q .S S)10% & ()-&10%& ()- c
GFLO%&! ()-35r9|J=FBF‘ o Rzikid {11 #1094 &%) -3 y@0d& () - F(sMWo&' ()-!
(10% . & ()-! (1% ' . p& ()-_Yrcrer rirjrkrllr}r peF! 1!$F
109 ()-F 10 1( D1 100RIKGH: e (- ﬁ&%m&ﬂm
}rrrrrrr_>peF! 9 10% ]
& ()-"$f 10%& ( @ GRCHCHEHERL), ) - 1 (|7-Ptimcthyd4egmophenyl
I A@0%R2& ()-! {7 & () -, rrTLO%E;'cQ-I “30%& () -SYs10%
& ()-Otttumvtv )- -CHICHCHCH), 2-methy}-4-chlorophenyl
1090°& ()-!d&$l T()-@T0% ()-TYd0%e - & () - | WX PXQXRx3xaxzx
xuV7! 10% & () - & (yCH(CHCHCHs) 2-bro methylphenyl )
-CH(CH;,CH,CHy), 4-chlorophenyl
“y a9 | H |cH -CH(CH,CH,CHy), 2,4-dimethoxyphenyl
gio| H |cH -CH(CH,CH,CH;) 2-methoxyphenyl
gy}l H |cCH -CH(CH,CH,CH;) 3,4-dimethoxyphenyl
12| H |cnm -CH(CH,CH,CH;), 4-tifluoromethyiphenyl
a13) | H | cH -CH(CH,CH,CH;), 4-meshoxyphenyl
g1 | H |CH -CH(CH,CH,CH;), 2,4,6-trifluorophenyl
@15 | H | cH -CH(CH,CH,CH;), 2-methyl-4-
(diethylaminc)phenyl
66| H | cH -CH(CH,CH,CH;), ’\0::,
" am| H | o CH(CH,CHCH; ), 2-bromo-4-(OCF;)phenyl
¢18)| H |cCH CHCH.CH,CH,), 3-methoxyphienyl
(19 H CH -CH(CHCH,CHs)2 2.4-dimethylphenyl
a2 | B |cn -CH(CH,CH,CH;); '\(I}
a1-21) H CH -CH(CHL,CH,)(CH,);CH;) 2-methyl-4-chlorophenyl
22| H |CH -CH(CH,CH,), 2-methyl-4-chlorophenyl
¢23) | H | cH| -CHCHCHXCH).CH;) | 2-methyl-d-chlorophenyl
d-24) H CH -CH(CH,CH;){((CH;).CH;) 2-methyl-4-chlorophenyl
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(1-30) H CH -CH(CH,CH,CH;), 4-dimethylamine-3-pyridinyl

@-31) | ethyks) | CH -CH,CH,0CH, 4-methoxypheayl (.
3 @-32) {ehyi(s)| cH -CH,CH,OH 4-methoxyphenyl

@3 | H |cH CH(CH,CH,CH;);  [4-(N-methyl-N-acetyhpheny¥

(3-34) | ethyXS)| CH -CH,CH;N(CH,CH3), 4-methoxyphenyl

&% | H |cH -CH(CHCH,CHy): 4-(COOMe)phenyl

a6 | H |cH -CH(CH,CH,CHs); 4-chloro-3-pyridinyl

@& | B |cH -CH(CH,CH,CHy), 4-(COMc)phenyl

@® | H |cH -CH(CH,CH,CHy), 4-(CH(OHYCH:),)phenyl

3-39) | ahyiS)|) CH C(O)CH; 4-methoxyphenyl

(140) | cthy}(S)| CH C(O)CH;Ph 4-methoxyphenyl Q
) a-41) |emyis) | cH C(o)Ph 4-methoxyphenyl

@-42) |ethyk(s) | CH C(OYCH,CH; 4-methoxyphenyl

1-43) jetykS)| CH C(O)CH,COCH,CH; 4-methoxyphenyl

(H44) | eshyk(S) | CH C(O)Cyclopropyl 4-methoxyphenyl

(1-45) | ethy)kS) | CH C(O)YCH(Ph)CH;CH; 4-methoxyphenyl

(1-46) | ethyi(s) | CH C(O)-Pyridyl 4-methoxyphenyl
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Cpd | R X R, Ar
(1-47) | ethyKS) | CH C(OM-(N.N- 4-methoxyphenyl
Dimethylamino)phenyl
(-48) |eahyXS) | CH C(O)CH;OCH, 4-methoxypheny)
(-49) |ehyKS) | CH C(0)3-Pyridyl 4-methoxypheny
(1-50) uilﬁ(s) CH | C(O)CH(CH,CH,)CH,CH, 4-methoxyphenyl
0y @-51) |eihyiS) | cH COYCH,CHCH,CH, 4-methoxyphenyl
(-52) | ahyXS) | CH C(O)CH,CH(CH;), 4-methoxyphenyl
@-53) | ethyl(S) | CH C(O)dlzCHzCH; 4-methoxyphenyl
(-54) | ahyk(S) | CH C(O)CH,CH,Ph 4-methoxyphenyl
(-55) |aykS) | CH CH,-3-Pyridyl 4-methoxypheayl
(1-56) | ehyXS) | CH CH;CH,NHPh 4-methoxyphenyl
@-57) | ethy(S) | CH CH,CH,CO,CH,CHs 4-methoxypheayl
(-38) eth;s) CH CH,CH,CH,Ph 4-methoxyphenyl
a-59) éthyl(s-). CH CH,CH,-NWM 4-methoxyphenyl
( | (1-60) | eshy¥S) | CH QiﬂiﬂizCOzCH:CH: 4-methoxyphenyl
a-61) | ehyks) | CH CH,CH;OCH,CH; 4-methoxyphenyl
(-62) | ahy¥S) | CH CH,CH(CH;), 4-methoxyphenyl
(@-63) | cthyi(S) | CH CH,CO,CH,CH; 4-methoxyphenyl
(164) | ethy}(S) | CH | CH/C(OX4-Pyrrolidinophenyl) 4-methoxyphenyl
(-65) |ey¥S)| CH CH,CH,OPh 4-methoxyphenyl
(-66) | cthyl(S) | CH CH,CH,CH,CH,-N- 4-methoxyphenyl
Phthalimide
(-67) {eyl(S) | CH CH,;COtBu 4-methoxyphenyl
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- AL0% s*: & ()-Z. Al0% s*: & ()-Z. Al0O%s*: & ()-Z. Al0%s*: & ()-Z.)?s@
A10% s*: & ()wgoopy@eSH  A10% s*: & ()-;,. A10% s*: & ()-Z. PCARGWEIME' () - Z.
A10% s*: & ()-Z.)?s@ AL0% s*: & ()-Z yYOrSH  A10% s*: & ()-Z
Cpe R X R; Ar
(1-68) |ethy(S)| CH CH,CH;CH(CHs), 4-methoxypheny!
(1-69) | cthykS) | CH CH,C(O)NH, 4-methoxyphenyl
@-70) | ethyXS) | CH CH;-4-(SO,CH;)Ph 4-methoxyphenyl
@-71) {ethyi(S){ CH CH,CH,-1-Pyrrole 4-methoxyphenyl *
@-72) | ethykS) | CH CHPh 4-methoxypheny)
Cpd Analytical data (MS/'H NMR)
S a1 |0.92 @, 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)

#2) ]093 (1, 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 (¢, 2H), 372-379(m.lH),392—4]2(m.2H).6.25
(s, 1K), 7.05-7.78 (m, 3H)

@-3) 093 (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 (1, 2H), 3.73-3.82 (m, 1H), 3.89-4.11(m, 2H), 6.26
(s, 1H), 7.27-7.58 (m, 3H)

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

a3) LC‘MS 471 (M+H)

@-6) 093 (t, 6H), 1.25-1.39 (m, 4H), 1.51 -1.62 (m, 4H), 2.44 (s, 3H), 3.38 (¢, 2H),
3.72-3.79 (m, 1H), 3.83 (s, 3H), 3.99 (1, 2H), 6.25 (s, 1H), 6.99 - 7.61 (m,
4H); MS (CD) m/z 395.10 (MIT"); HRMS (FAB) m/z 417.2277 (100; MNa®

/ ) [CHxNO:Na) = 417.2266).

@7 | 750(dq, 1H), 7.38 (d, 1H), 7.16 (dd, 1H), 6.42 (s, 1H), 4.28-4.39 (m, 1H),
4.09 (1, 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 (¢, 6H).

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

(-9) | LCMS 425 (M+H)

(I-10) | LCMS 395 (M+H)
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WO 06/27850 28 PCTUSY9/26984
Cpd Amalytical data (MS/H NMR)

(-11) | LCMS 425 (MaBD)

(-12) | LCAMS 433 (MaBD)

(-13) |LCOMS 395 (MslD)

(-14) | 6.36 (d, 1H), 6.83 (d, 1H), 6.26 (5, 1H), 4.01 (1, ZH)< 3.69-3.30 (m, 1H), 3.40

) (t, 2HD, 2.41 (s, 3H), 1.47-1.67 (m] 4H), 1.25-1.39 (m, 4H), 0.83 ¢, 6H).

@-15) | 7.10(d, 1H), 6.53-6.56(m, 2H), 6.22(s, 1H), 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),

| 1166, 610), 0.895-0.960(m, 6H)

a-16) | 0.92 (. 680), 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
(@, 3H); MS (CT) m/z 42320 (MH").

d-17) |7.61(d, 1H), 7.49 (d, 1H), 7.31 (dd, 1H), 6.27 (s, 1H), 4.06-4.13 {(dt, 1H),
3.89-3.97 (&, M), 3.71-3.78 (m, 1H), 3.42 (. 21D, 241 (5, 31, 1.33-1.63
(m, 4H), 1.28-1.39 (m, 4H), 0.91-0.97 (m, 6H).

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

(-20) | 6.99 (dd, 1H), 7.00 (d, 1H), 6.72 (d, 1H), 6.07 (s, LH), 5.82 (s, 2H), 3.81 (i,
21, 3.51-3.61 (m, 1H), 3.20 {t, 2H), 2.26 (s, IH), 1.33-1.50 (m, 4H), 1.07-
1.21 (m, 4H), 0.75 (¢, 6H).

@21) | 7.35(s, 14, 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)

(1-22) | 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(, 2H), 2.41(s, 3H), 2.25(s, 3H), 1.59-1.70(m, 4H), 0.95(z,
3H), 0.92(t, 3H)

(1-23) | 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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Z. ALO%s*:& ()-Z. Al0%s*: & ()-Z.)?s@ Al0%s*: & ()-Z
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Analytical data (MS/'H NMR)

7.35(s, 1H), 7.278-7.282(m, 2H), 6.26(s, 1H), 3.92-4.10(m, 2H),
3.624(pemtet, 1H), 3.41(, 2H), 2.41(s, 3H), 2.25(s, 3H), 1.54-1.68(m, 4H),
1.20-1.38(m, 6H), 0.84-0.97(m, 6H)

1-25)

7.35(s, YH), 7.28(s, 2H), 62.4(s, 1H), 3.92-4.10(m, 2H), 3.72(pentet, 1H),
3.40(1, 2H), 2.40(s, 3H), 2.24(s, 3H), 1.56-1.62(m, 4H), 1.26-1.38(m, 6H),
0.86-0.97(m, 61)

(1-26)

7.01 (4, 2H), 642 (1, 1H), 6.26 (s, 1H), 4.00 (1, 2h), 3.80 (s, 6H), 3.69-3.30
(m, 1H), 3.38 (t, 2H), 2.45 (s, 3H), 1.46-1.66 (m, 4H), 1.23-1.38 (m, 4H),
0.92 (1, 6H).

27)

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

GH).

(1-28)

7.72 (d, 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 (1, 2H), 2.45 (s, 3H), 1.47-1.65 (m, 4H), 1.25-1.39 (m, 4H),

0.93 (1, 6H).

1-29)

8.57 (d, 1H), 7.95 (dd, 1H)< 6.86 (d, 1H), 6.26 (s, 1H), 4.00 (t, 2H), 3.91 (s,
3H), 3.70-3.79 (m, 1H), 3.39 (1, 2H), 2.43 (s, 3H), 1.51- 167(m,4}1) 125
1.38 (m, 4H), 0.92 (1, 6H).

(-30)

0.92 (1, 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 (1, 2H), 6.24 (s, 1H), 6.63 - 8.47 (m,
3HY, MS (CD mZz 409.20 (MH").

(3D

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,
SH, 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

@-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)

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(¢, 610)

@-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) i
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Cpd Amalytical data (MS/'H NMR)

(1-35) | §8.16 (d, 2H), 8.05 (d, 2H), 6.28 (s, 1H), 4.00¢, 2H), 3.93 (s, 3H), 3.71-3.81
(m, 1H), 3.39 (1, 2H), 2.47 (s, 3H), 1.52-1.65 (m, 4H), 1.28-1.39 (m, 4H),
0.92 (1, 6H).

(1-36) | & 8.60 (g, 1H), 7.52 (dd, 1), 7.74 (d, 11D, 6.29 (s, 1H), 3.99 (1, 2HD), 3.73-
3.78 (m, 1H), 3.87 (1, 2H), 2.48 (s, 3H), 1.51-1.62 (m; 4H), 1.25-1.38 (m,
4H), 0.92 (¢, 6H).

(:37) | 58.08 (s, 4H), 6.29 (s, 1H), 4.00 (1, 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 (1, 6H).

Pada

} (-38) | 87.72 (4, 2H), 7.60 (d, 2H), 6.27 (s, 1H), 4.00 (t, 2H), 3.68-3.82 (m, 1H),
3.48 (s, 61, 3.39 (t, 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. Newrosci. 7:88-100, 1987). By wtilizing 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
;o 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 tobe stably wansfected with humsan CRF
receptors. Each tube receives about 0.1 ml of assay buffer (¢.g., Dulbecco’s phosphate
buffercd saline, 10 mM magnesium chloride, 20 pM bacitracin) with or without
uwnlabeled sauvagine, uroteasin I or CRF (final concentration, 1 pM) 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 cclls 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 peliets, the tubes are cut just above the
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yY9L?210<10% & () %‘H“‘x ! & ()- <10%& ()-?-yY9
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' 10*10* 10* < g%)om <109% & () - 2-<10% & () ?- EGCgi kn~">" 52 9%
GLOY&X* &8 ( *&& ()-=. GLOY&x*&&' ()-=. GLOY&X*&&' ()-
109&x* &&' () - )100/&)uan(speqfqﬂby mmo:mmo&a-s()

* *
o8 (e Tmﬁ*%%ﬁé%%%@? A PIEE éf‘&y% s
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GL0%x" 58 E) %%%%}“&%@%M@ AT
GlO%&xi&& nde-gpder () - =
%ggjg*% E ofi )7VQE{’/¥§'6€/§&?%9(4§¥’3&& é&nromngﬁi,@{ﬁeﬁb&&n(hgmaan
Iis rinsed once th fresh media, and the media aspirated. To
20 determine the amount of intracellular cAMP, 300 ! of a solution of 95% cthanol and ‘
_x 20 mM aqueous hydrochloric acid is added to cach well and the resulting suspensions (
) . arc incubated at -20°C for 16 10 18 hours. The solution is removed into 1.5 ml
Eppeadorf tubes and the wells washed with an additional 200 pl of ethanol/agueous
hydrochloric acid and pooled with the first fraction. The samples are lyophilized and
25  then sesuspended with 500 ul sodium acetate buffer. The measurement of cAMP in the
samples is performed using a single antibody kit from Biomedical Technologics 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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. <I VWK _byY9' S2  GLOYRx*&& ()-=. GlOYBx*&& () - =.
) WROEDETERROVEX* 8&8' () -=. GLOUEX*&&' () -=. bayY9 S2 pcrrusserzesne

GLOYEX* && ()-=. GlOYEx*&& () -=.) 2VQEV GlOYEx* && () - =.

YYD S2  GLOYRx*&& ()-=. GLOYRx*&& () - =.
. )S7 WO QOB X WiTlE, visious . coBPUBIONE. D (
YEx* 88 () - = GLO%Bx*&& ()-=.) PVQEV GLOYX*8& () - =

competing Scoipounds (1072 1o

I will be appreciated that, although specific embodiments of the
mvention have been described herein for purposes of illustration, various modifications
may be made without depasting from the spirit and scope of the invemion. Accordingly,
the invention is not linited except as by the appended claims.
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CLOYEX" && ()-=. " GLOYex: GLO% R/EV GLOYEX* 88! () - =.
GLOYEx* &&' ()-=. % u %“wa&’%%ﬁ&“&ﬂ?@*&& ()-=.) ?VQEV
GLOYEX* 8&' () - = & f)-= L L MIOPQUZMES

GlO%&X*&& O)-=. *
10&x* &108&x* &&108&x* & GlO%&X*&& () -= O%&X*&& ()-=. GlO%&x*&& ()-=.

Y,

and stereoisomers and pharmaceutically acceptable salts thereof,
wherein:

nislor2;

mis0,1,20:3;

XisNor CR’;

R is an optionsl substituent which, at each occurrence, it independently
C.ealkyl, Cyqalkenyl Cyqaltkylidenyl or Cy ealkylAr;

R’ is hydrogen, halogen or €..aaligl;

R; is -C(H)s, /(Rs)XR4), -CH:C=CH, or -CH;C(=0)NH;;

R: is hydrogen or Cealkyl;

Ra i8 hydrogen, keto, Cisalkyl, mono- or di{Cs¢cycloalkyl)methyl,
Cy<cycloaliyl, C; galkenyl, hydroxyCi«alkyl, C)satkylearbonyloxyCi.satkyl, or (2, salkyloxyC,.
elleyt, and

Ry is hydrogen, Ar', CrealkylAr’, OAr', Cpsalkyl, Crsalkyloxy, Crgcycionlkyl,
mono- of di{Cyscycloalkyl)methy), Csealkenyl, Csallymyl, CialkyloryCiqatkyl, Ci
edlkoxyAr', hydroxyCi.alkyl, thienylCigalkyl, foranylCisalkyl, CrealkyhhioCealkyl,
morphokinyl, momo- or  di(CisalkyllaminaCiealkyl, amino,  (Cyealkyl)amine,
di(C.ealkyl)amino, (CrealkylAr')amino, (Crsalkyl)(Ar')amino, C,salkylciibonylCyalkyl,
CisalkylcarbonyloxyC ealkyl, sulfonyl(C,yalkyl), C(=O)Ciealkyl, C,qalkyl substiteed with
phthalimide, Ar', OAr', NHAr', C(=0)Ar’, C(=D)NHAr' or -C(=0)NH;, or i radical of the
formula (C).satkanediyl)-Y-(CO)-Ar' where V is O, NH or a direct bond, ot

AMENDED SHEET
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selected from oxygen, nitrogen or and sulfur; and

Ar’ is phenyl, naphthyl or an aromatic Cs.izheterocycle, each of which being
optionally substitated with 1, 2 or 3 substitucnts independently sclected from hale, C, qalkyl,
Creaalkyloxy, d(C;alkyl)amino, di(C)alkyllaminoCyealkyt, trifluoromethyl sulfonyl
(Cy-¢alkyl) and C,.¢alkyl substituted with morpholinyl.

2. The compound of claim 1 wherein » is 1.

3. The compound of claim 2 having the structure

} ' '/\N/Rl

past

4. The compound of claim 2 having the structure
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5. The compound of claim 1 wherein n is 2.

()-
()-
()-
()-
()- -

. 10% &

6. The compound of claim 5 having the structure

,u or
" YL

7. The compound of claim 1 wherein m is 0.

8. The compound of claim 7 having the structure:
AR

; 9. The compound of claim 7 having the structure:

ﬂf\ N,m
pap!
A:)’ R:

10.  The compound of claim 1 wherein m is 1.
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& ()-r+PPLOY%&' &&' ()-r +P1O%& && () - r+pr<P10%0 0%&' &' () -r +PPLO%&' &&' () -r+P1
0%&' &&' () -r+PPLO%&' && () -r+P10%&' &&' () - R+PQRsW
PLOYPL09R && () -r ++P10%& && () -r +PP10%&I&E (B r +PLOYE && () -r +PP10Y%& && () -
r +89t T<P10Y%PP10%& &&' () - r +P10%&' &&' () S109& &&' () - r +PLOYR && () - r +PO@X
<P109%109& && () -r +PPLOY& &&' () - &' &4 () -r +PP10%& &&' ()-r +P10%& &&' () -
r +? @\sWPL10%P109&' &&' () - r +PLOYR &R SPIOPR &8 () - r +PLOYR &&' () - r +PPL0Y&e
' && ()-r+yl _RPLOMPLOVE &&' 10& &10&\E
' && ()-r+P}]E) h109%ZE)Z& ()-1g hiQAZE) Z& N7 HHDOZE) Z& () - @LO%ZE) Z& ()-F
@LO0%E) Z& ()- @ F109%' Z& ()- ; <=SWF h10% h109ZE) Z& ()- h109%ZE)Z& ()-Zgl
h109ZE) Z& ()- h109%E)Z& ()-g h10%E) Z& ()- 67xX@ h10% h109%ZE) Z& () -
N109ZE) Z& () - g h10%Zk) Z& 0% h109ZE) Z& () - g
h109%&ZE) Z& ()- h10%E) ﬁwﬁ%@ﬁﬂ?ﬂ@g%@% - BCDsW' h10%
AT9&E) & ()- h10%ZE) z&' () g h109ZE) z& B)- h109%ZE) Z& ()-g h10%ZE) Z& () - yX7
h10% | 1098& ()- , 10%-& () - h100/<ZE) 7& ())g hIZE) Z& () -
h109@ZE) Z& ()-gylr|[:7 h10% Q /MLO% 6- UL0%& ()- Yf&f &10%+s& ()-
f&f &10%& ()- & 10%& ()- ?2& 10%GtY& U4 h10 fs10%m*m& () -
#10%m* m& () - mL0+10+10+ 6' 109%-& () '()- 3&$109%' & ()-!a|[:vU4 h10
dy : *100#& ()-S y : *10%#& ()-S

13.  The compound of claim 10 having the structure:

pasy

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, ¢alkyl.

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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# 1, paBP<>ARKORPSU bil(?qf r'!\'i\VleZ (;S?Uclm 1 wherein R, is methyl, ethyl, n-propyl, iso-
' propyl, n-butyl, iso-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, -CEl{ethyl)s, -CH(n-
propyl)z, ~CEH(p-butyl), -CHCH,OCHs, ~CH(methy()(CH,OCH), ~CH(ethy XCFLOCH;), -

CH(n-propyl{CH,OCHy), ~CH(p-buty){CH,OCH,), ~CHtert-biryl(CH,0CH;),

-CH(CH;OCH,),, -CH(benzyl)}(CH,OCHy), -CH(4-chlorobeiay{CH,OCH,),
l -CH(CE.OCH,Y(CHL,CELSCHy),  -CH(ethyl{CH;Obenzyl),  -CH{methyl)sthyl),
-CH(methyl)(n-propyD), -CR(methyl)(n-busyl), CH(mthyl)(a-pesty),

-CH{methyl(CH,CH,CH.CH(CH:),), CH(ethyl)(n-propyl), -CH ethyl)(n-butyl),
-CH(ethyiXn-penty, ), -CH(n-propylXn-butyl), -CH(n-proph)(a-pentyl), cyclopropy,
cyclobutyl, cyclohexyl, 2-methylcydlohexyl, 3-methylcyclohexyl, 1,2.3,4-tetralv/dronaphthyl (1
and 2), benzyl, 2-chlorobenzyl, -CH(methyl(benzyl), -CH(ethyl)(benzyl), -CH(n-
propyl)benzyl),  -CH(n-butyl)(benzyl),  -CHj(cyclopropyl),  -CHiuyclobutyl), -
CHCH(methyl)CH,CH;, -CH.CH(athy)CH;CH;,  -CHaC(methyl)y. -CEHC(=O)ethyl,
-C(=O)cyclopropyl, -C(=O)NHbenzyl, -C(=O)methyl, -C(=O)benzyl, -C(=O)phenyl,
-C(=O)ethyl,  -C(=O)CH;C(=O)Oethyl,  -C(=O)CH(phenylethyl,  C(=D)pyridyl,
-C(=0)(4-N.N-dmethylamino)phenyl, -C(=O)CH,Omethyl,

AMENDED SHEET
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and benzyl.
A
j 22.  The compound of claim 1 wherein R, is -CH(ethyl),, -CH(n-propyl),,
-CH(cthyl)(n-butyl) or -CH(ethyl)(n-pentyl).
23. A pharmacewtical 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.
(,
J

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

_ . _. . Sysdeome, stress-induced immune suppression, inflammation, Cushing's disease
substance abuse or withdrawal, inflammatory bowel disease, infantile spasms, or
epilepsy.




