7 WD 2005/ 013997 PCT/ EP2004/ 005663 1-
SPI RO- SUBSTI TUTED TETRAt WDROQUI NAZOLI NES AS
CORTI COTROPI N RELEASI NG FACTOR (CRF) ANTAGONI STS The

wrBeikeoh nvention rel ates to novel Spiro PCT/EP2004/008663

t et rahydroqui nazolines and _j-

di hydrocycl opent apyri m di nes derivatives as CPR

ant agoni sts, pharmaceutical conpositions containing
them a nethod for the preparation thereof, as well

sprRO-88BsrFeITED USRrADHROMENRIRPREA R E QRS cofReHIG MBBL NG FACTOR (CRF)
antacusefral in the treatnment of diseases. 5 Thus, in a
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first aspect, the invention provides conpounds of the
formula (1): 1 2 RRNNR % RBR3 R R5 () or a

phar mabeprepes invenaiiqn relagis apevebipisriesridroghimaedines and
WaSHRERy b tmiditd daki9HREdas CFR ALt SHE i

i nd péﬁﬁ%ﬂ%lgﬂ?g?uhydrogen; afk l; g%ﬁqugﬁfgpﬁmumﬂ .
aCRYPeEHNS SoRtaining ey namethod fgrdhe prspagtiohssaohak el as their use
C YartR@hiephration 5rhaditninyy usefal il thatriatin@htof diseies, R

and togfé er wwth their shareq nitrogen form an

opt i oRaRd SAPeTh e VRRHORRIRYEFs cemPP s the fprgma (1):
menbers; or R and R2 togetdier pfith their shared 15
nitrogen forman optionally shbstityted heteroaryl
ring of 5 or 6 nenbers; one of R hd R5 is:
hydrogen; al kyl; or al koxy;RNand &)ot her of R3 and
R5 together with R4 forng/gn al,ly substituted
phenyl; R6 and R7 each i Rdepehdantiy-R's: hydrogen;

al kyl ; al koxy; ‘hal oal |l cyl ; or /s nd Rs is
hydrogen or alkyl. 20 In a seco act, the

i nvention al so provides a nethod f;or preparing
conpounds of formula (1), conpri%ing:(meacting a

€ ONMPOYNL1fmb Q] Balf, SotvalC: i8R HRASA,

PCT/ EP2004/ 008663
wherein:

misQorl;

nisfor 1;

R' and R? each independently is: hydrogen; alkyl; alkoxyalkyl; alkylcarbony;

optionally substituted phenylalkyl; cyanoalkyl; atkylsulfonyl; cycloalkylalkyl; or R!

and R together with their shared nitrogen form an optionally substituted

heterocyclic ring of 3 to 7 members; or R' and R? together with their shared

nitrogen form an optionally substituted heteroaryl ring of 5 or 6 members;

one of R® and R® is: hydrogen; alky; or alkoxy; and the other of R? and R’ together

with R* forms an optionally substituted phenyl;

R® and R” each independently is: hydrogen; alkyl; alkoxy; haloalkyl;or halo; and

R® is hydrogen or alkyl.

In a second aspect, the invention also provides a method for preparing compounds

of formula (I}, comprising:

reacting a compound of formula (a)



-2- XR7N RBNR3 Rs R4 RS (a) wherein Xis a
| eaving group and m n, R, R2, R3, R4, R5, R6, R7
and R$ are as defined herein; with an ani ne of

whobdEhsefb) R RZNH (b); 5 to provide a conpeunth2@i/008663
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formula (1). Corticotropin relkasing factor (CRF) or
hornmone (CRH) is one of several neurohornones

synt hesi zed by specific hypothal agi® nuclei in the
brain where it activates thie JoRi ption of the

pr o- opi onel anocortin (P)|ge/n sulting in rel ease
of adrenocorticotropi c hBYrnone
bet a- endor phi-n from anterior pi Ary 10 cells (Vale
et alrScience 213. 1394-1397 (18 ,The fundanent al
role of CRF. is to---,. . pReparf th® organismfor

an appropriate response to various str ors such as
physical trauma, insults of the i mrune system and
social interactions. CRF al so has ,CNS g e by ¢
act i nYPEFINY RdsavIng B PAT; t%gﬁaRn > Bear ?%Lﬂnéer \ATE as
COsfidcddlerir8gi ONS Where there is a W despread

dlstrlbtlon of F ne is believed to be a
key i Hi Wq%&éoﬁ'%m%f&t% on between the
eeeﬁmpahnm@ﬂfbﬁmﬂa (Iandocri ne and cardl ovascul ar

?{Sts%fs <o B 3T Pty GO R one (ORE Bomngt v
r egpohemnates mﬁlesmdb}espsgﬁct Bmotialaptiy siidéicy ﬂﬁéﬂ&mg :fhere it :
p§é€ﬁ}2{%%ﬁ%'u‘:a% %éﬁgg ro% {ﬂgg)%) og%n%?mgﬁér%gzéaﬂﬁl) ggf?e resuel&ng in release

descri
Ph@sirc;mggrtc;atmplsabwm (993T H apd %@)emmhm fEom Wbteriey pituitary

L!f%llg (PRk et aﬂ]meﬁ@eﬁlé 1%%@1397’-&9@5 ﬂ%tfﬁﬂ&%eﬂép% fCREisto. .. . . .

¢tive ‘-t he Treaf ment
sPrepars-theprgerism fo apappEnpsiataromenst te St st a0 sagh a5 physical

deRkAS Shalls oPBe YonREL SRES Y& ecapﬁ@eg d. %%lss RhS@RE effects

depreSS|on recurrent depreSS|on

| s abbighesstion in psdriasmagHel bfmoescgl rggions where there is a
?y;t&t @&s@bﬁﬁé@éf@hlfﬁéﬂ@ﬁds md@uaie%dw%akeﬁh&%b&mm
atl gue, s eatil n i sorders such as obesi Y,

W&Bﬁ&ﬂéﬂgﬁ%m#%% » SSPI) BRI, FRAogrRs ARdspiliongscular

ds;efmﬁe{sapo[s&;a EtCal, BciRBtedi38, szatmhl(m'i)) The role played by CRF in
di sor der tra tlcs

LGt ”ﬁouﬂbébfﬁtﬁsweﬁn%%ﬁ T B By hblogieal and

hﬂmﬂanlﬂegllcaﬂtsiras&s hadheer desgeilsdd mlt]ikt &8 teighBE. Blalock, Physiological
Reviews 69, 1 (1989) and J.E. Morley, Life Sci. 41, 527 (1987).
CREF antagonists are effective in the treatment of a wide range of stress-related

illnesses, mood disorders such as depression, major depressive disorder, single episode
depression, recurrent depression, child abuse induced depression, postpartum
depression, dysthemia, bipolar disorder and cyclothymia; chronic fatigute syndrome;
eating disorders such as obesity, anorexia and bulimia nervosa; generalized anxiety -
disorder; panic disorder; phobias; obsessive-compulsive disorder; post-traumatic stress
disorder; pain perception such as fibromyalgia; headache; stress-induced gastrointestinal
dysfunction such as irritable bowel syndrome (IBS), colonic hypersensitivity or spastic
colon; hemorrhagic stress; ulcers; stress-induced psychotic episodes; inflammatory
disorders such as rheumatoid arthritis and osteoarthritis; asthma; psoriasis; allergies;
premature birth; hypertension; congestive heart failure; sleep disorders;

neurodegenerative diseases such as Alzheimer’s disease, senile dementia, Parkinson’s



dysfunction such as irritable bowel syndrome (IBS),

colonic hypersensitivity or spastic colon;

henorrhagi c stress; ulcers; stress-induced psychotic
woloendesy i nflammatory disorders such as r hqtn@t:ee4fosess

arthritis and-osteoarthritis;-asthm; psoriasis;

alilseds bﬁ&HuﬁQnﬁBr?ﬂ%é&%@ hedd érrk pirY B84 HE8S 5. bhemic neuronal

angest ive heart failure; sl eep di sorders’
getetoxicngeragpkdmegs pilenragols prehonsriakdwarfism; chemical

gencid anil h&lidRmB iri@an AN FRALSE W, mé&g%ﬁ@&?é%duced
/ 005663 -3 disease and Hunti ngt

0
df“tg%‘é‘ggg OB} IEFHRSGFURPETHOR A shess-indy fections;
5 nearltumadculadazrmgﬁk releped disedses fe@nl li’c?d @Edﬂ[@ﬁf $; Qﬂi'ﬁﬂh ﬁuma?
ile stroke; osoci al dwarfism chem ca
d%ﬂ%“ﬁggﬁé&%g AR é‘g%%@flf 'ons; drug and al cohol
with dAa&mﬂmgly Eﬂixﬁﬁeﬂﬁata Sﬁg@ﬁStﬂaﬂdEB eéﬂ:eptbﬂiﬂté}ﬁmlsts may represent

T g e SN T T .

dnggagsyslpamr&sotdetwm&bﬁlmhypenadeﬁmoﬂﬂm Effective and specific

o FHRPARE SECIENGY it s s LS BRI ESD AR ots ox e
th@pfc @fgzémhlatmgle@rdaﬁ ehdaprreloginaltdiseases/ or
anxi OTHJ inGerdflod9Ro E%de@ééﬁg?gsﬂoaﬁfﬂn hﬁn# he a!er%%Eﬂ@oned

of the neuropsychiatric

hyqapaEds frithepraparaigm ofFnedicaments tapful lgr;bfcmamemtoaf the above

api-agomdsEsagt CRF are desired as. potentially
val uaﬁl 0g_irapeutl ¢ agents for the _treatnent of
h

psyc qmsa'ftatéii & Fllowingrteiegisedin thisdeplietioninduding the

n

15

. | §pecifititn pHShidl, ¥ ARS JEIRAS ighveA BEoROTMRALS bAHofeli Brat, as used

afo errenI qned or the.p ratlao,r)«of
el ot SRR defbs el Tome hove” and “the”
nmnlulde phal defaens eslesslthe Hﬁﬂteﬁﬁe@ﬁfl gietates thetwiked, t h e

foll > d I
the —SRERT R BA ompoutd it Bins BeeRBugat ippthregpound or

20 g!'revqnoxtmﬂeow It must be noted that, as used in the

fs g ? ﬁ;‘ A,]%ﬁ" fn,gghsﬁ]edmag&afeﬁp ﬁxge% gr lﬁraagln’g ﬁat%%qfﬂé’ag(’:géﬁg’g moiety,
uesingising w&elmfmmémn apdl hmdrbgemhtmnaﬂn&ng frheratiege twelve carbon

| & S
L0 o S L BTGNP OB, S NERAE e Cocat
"Hgaggples qfré‘&ﬂ@?‘ﬂ’é %Fﬂ@vng‘#t@m natilimaited t@rmettﬁsdmthsé@ropyl isopropyl,

25 @SBl @@thwl RQEBLHL e gtﬁ%sgtaele &&ﬁsctoate&y@ dnd plahy of

car bon and hdro en from’cne to twelve

car bo %n@mseémﬁr safuegted Wﬁ%ﬁ@dmar&ﬁnm@aﬂ ofgmsipsix
OfarbUifatb@s 5} XbraadHea Batta@idivdler® hy@ocdbad Kilcal of three to to six carbon

a es of IkyI rou ncl u but are not limt
t rﬁﬁ.& 8%@@5% k96>, Propylensohefhiyipropylene,
slﬁﬂylbmﬁ,phntﬂtaﬁa;hncblhtﬂike pentyl, n-hexyl, octyl,

30 dode C%hk x?’n means H mo1ety of the formula —OR, wherein R is an alkyl moiety as

defined herein. Examples of alkoxy moieties include, but are not limited to, methoxy,

ethoxy, isopropoxy, and the like. ‘
"Alkoxyalkyl" means a moiety of the formula -R*-R”, where R’ is alkylene and R” is
alkoxy as defined herein.
35 "Alkylcarbonyl" means a moiety of the formula ~R*-R”, where R’ is oxo0 and R” is
alkyl as defined herein.



"Al'l cyl ene” means a |inear saturated dival ent
hydr ocarbon radi cal of one to six carbon atons or a
branched saturated dival ent hydrocarbon radi cal of

wolef1k07Si X carbon atoms, e.g., methyl ene, perep2004/008663
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et hyl ene, 2, 2-di net hyl et hyl ene4-pr opyl ene,
2 met hXI'kﬁl’sﬂRﬂz Eheans DHHoPHEhe REAN- ", FAle RIE -50,- and B i
E Sﬁio @Shlgxy aﬁseanswgﬁrml%ty of the for%ﬁF ES@? d R is
Laseog @ttal kyl noiety as defined herein.
Exanplgstagdnigt? kedxy tcf@(tcﬁﬁ%cﬁl%d'ﬂﬂﬁ ldueesh Bz ;fi‘év%n@ @Ee action of
[im ed to ngt hoxy, oxy, isopropoxy, and
| iPRE" e“f&%@‘ I°R§?C£Ptﬁﬁ%’(Ws a moiety of the forrrul a

- R - R*Arylih@edns R’md;rﬁwﬂk:kt}ﬁyﬂi&&r@ﬁ&hﬁydt&ar%h sty @§nslsung ofa
def [ nedD her el

4 | £
-t RO T e lic ﬁmma\ﬁﬁé%écgm & %Q‘b‘? %HDEQ%BE%H%&FWWE& as

aslefiedd heedn. hEtampies e\f\ﬁyEﬁﬁﬁﬁEh]lﬁﬂﬁae, BGH4:ERZOOA#E0B 663 ionally

é,lbsglth&{\xﬂiﬁg gpfgphﬂ%ﬁegg@aﬁhﬁrpﬂ l)éflgf mtg%%r&{ﬂgg | }arl azulenyl,
d@ﬁdaphtnhleb@hmﬁ m@thﬂgndlmﬂvlmhaoéphmyh diphepasiityl,
fa%tp gﬁfﬁlgﬂfah?l }é%%ygr p?éﬁ%ﬁhérgfi %grnﬂ)l 420 lagengo%]r%nﬁebenzodloxylyl
N ARAPATERYL: W@Mﬂgmﬁs benzotagineyyly Temjaﬁlbpﬁadmndebqnzopzperamyl

C
e B S N R e

dnﬁési@gﬁ @&en@ﬁe denpatiprsitedreefs i ncl ude,
but ar 1"Iahan= r'omapﬁal Béhded intsdRst %%a?
phenyl IﬁLkTy phe anthr)a/lf7 eug% enyl, EHH aradical
pent are enSﬁ‘jP(B“E’ﬁﬁ psan@rjﬂmpsde ed herein; e.g.

, ngh&zyynaaqmugmmehzﬂ qmbﬂﬁ&hﬂ!‘@(aibhloﬂj BBy b Stk and the
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Isulfo dlphenyllsopropyl enyl,
b§%5%56%§§ﬂ 2 puranyl , benzodi oxyl yl ,
ge nz o'ﬂ@yraamﬂty " ’bjﬁazxgnaﬂmﬁy bf thleécrramlztzaZR nRTlWhere R’ is alkylene as
kpera enzo raziny
3RERRLESLAMNY, RenzoBi R

benzopyrro | phol i nyl,

met hy @deﬂ@b’(’yqﬁaamymonetdiaplt mmﬂtedxmbejftidb moddiflconbibéng of
 hePeot Rl Pl TR L I Gl b e

@n@ﬁg@m abstineanis m&pemcﬁnﬂy Rplrokye eliylRdkadxg, halo,
ﬁga}lix%ﬂé?l | a?xﬁﬁo Gh HFL E%E F gza%glca%ﬁ%é u%[eegsu&fl%sg %}geqqiecgly

fegt ﬁﬁmp@c{f@y%%ﬂ@d m@r@nymyhlée, it ﬁylinJMW?d toagydlopropyl,
s e
aFW ‘F‘%‘?g%ma thegeptherein and R' is cyano or
nitri ‘tCQfdoa]ky’la]kyl” means a moiety of the formula -R’-R”, where R’ is alkylene and
R? is cycloalkyl as defined herein.

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three
hydrogen atoms have been replaced with a substituent independently selected from the
group consisting of ~OR®, -NR°R’, and —8(O),R¢ (where n is an integer from 0 to 2), with
the understanding that the point of attachment of the heteroalkyl radical is through a
carbon atom, wherein R* is hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylatkyl; R and R®
are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or cycloalkylalkyl; and
when n is 0, R% is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or 2, R
is alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyl, 3-

?-1.




20 "Cycl oal kyl " nmeans a nonoval ent sat ur at ed
carbocyclic noiety consisting of nono- or bicyclic
rings. Cycloal kyl can optionallybe substituted with

wOBosi39IPr €  substituents, wherein each subsgdini@ifs/oosess
|s |ndependently hydroxy al ky$; al koxy, hal o,

To M}ﬁ@@hﬂ@ﬁhyp b delﬁﬂ'dﬂ%%%
s ogxﬁerwl se speC| f| cal ly di cat ed

Ylﬁfévleﬁwfé@r%ﬁ‘wﬂd% e B 2 hvﬁmwédmﬁ%lylprowl 2-
)BLamlﬁé Mth’jhsulﬁﬂ E&ﬂ?ﬁlﬂos P"ri

cycl.ohepty i nc
uﬁ%’é‘f‘tﬂ-‘g‘flﬁ’hfﬂ&? rail%?ﬁﬂbéegﬁmeﬂegr P1P< K
5 ne:aaﬁsyl ok Iaamﬁemgfoﬁylefﬁnyl; ﬂﬁt}fy@hﬁhl bsulfoltlp 18 f mﬂhﬁhﬁ% 'S
al ky e an '|scco erein.
" Het e‘f‘gstﬁw REYR S o |°¥L’5&$% %%éfalg atoms having at

h édaei dme\aftem&icmmgro:entamm Qte, tvhr eﬁﬂu&(hxtg/]ﬁt@mamak@ﬁsed from N,

e e SR RGBS Mg OB R M dchment

ampdint 8f O hEtdro(avﬂh eerdecahvwikbeam anrsregetic fingd e hier@)yl ring may be

10 PL?%naﬁlE S_tl i a{cﬁa{s%gl x{l‘x?ltESxtaJ?xﬁleQ 8f lﬁekergirgﬁrgltgxaeﬁgsgggﬁﬁle, but are
wiret Iemﬁecnla » O sy@etmteécgandazdvlkyxazolwy sbrablgly Fhiazolyl,
8?8%2?95 g, P%écﬁéﬂol i @]a&%hﬁa L yréth é'tléhgﬁjﬂ ecféﬁ%me}iyl%o%%‘éﬂ‘yl

c JEra S pylidyl m’mm% nFreelyh Pmmef yl, anm.ohnﬂylmq;gmlmyl
abkyofu athkopheny? rbe‘ﬁi’&i:i%a#rﬂé}i 1%%&@&%&&1 \H@&‘iboﬁaz!oﬁrl

1 or 2, i s alkyl clo cl oal Kyl al

LRI SRR SRR, IRN R‘}?I‘%]H? o bR i isoindolyl,

_RﬁﬁHZSE;'E ﬁ&a@myy qumpge Eﬂ@azow , AR, hh;mtﬁﬁshmﬂ
%ﬁefé@% ge%@%(%!:pm , %5 o0 /E)gr and the like, including par’ua]ly

2 hipdrdgansied|detiyaivescitembhy | et hyl
2, 3- d d ly el = D t hyl et hyl
3- hyd ro%( ﬁil%g%g-%‘fl g ?%é{%}’ e Soe¥ittrchangeably, referto a

20 sthstlmm/ﬂdom&hlmyd) ragpy) qr iddo. am noet hyl ,

2ma nmos u@%a(ﬁé% %h w%%%%@ﬁ% it ny‘?dn[c_‘ﬁ gpe or more hydrogen has been

ariptessdiivite Bgdlemrcqg%renﬁglqsw ameﬂﬂﬁﬂ-ﬂ’ﬁdnglk teinklyde —GELCl,
aﬁ%@%ﬁ!ﬂ%%&@ B uSI‘J}Méy (E:r$E U pm d@s L onyl propyl,

ter oary ans a m)nocycl ic or
bi cyciHeerpauicealingfmenns @ sapratedripeiviomen hblpashgneming atom is N,

I 5 r three
e ot o pa AL b e oAl T AR el Bout

r emai TEHGOFICHY REBHE TRRAANGERS satfrated mietiy Aensissing AtRNego three

t Hﬁ%s, Hasrpaﬁaaﬁg RABHvo, d@hit oPfout RereRBEREQahobkn 88 fi@bgen,
heteroaryl. ri

nﬁW&E"? OB ahs 3&?;%%%@#“ RBpe 2B A A bfkciefined berein,
Exaiigpiasof bteheidy oadiyties i fle] g arem‘dt Udfited Bdlto ﬂbl@a]l}f@@istltuted
ST RN TR
osidaabioflyimiddzblidicyiappidiyl, gyyidazoyyiyrioiifimeln ykazolidinyl,
1%%%]5&11%’? y::'nbrpﬁ:lh]'_m%’? q‘.ﬁldolidmyl isothiazolidinyl, quinuclidinyl, quinolinyl,
isoquinolinyl, benzimidazolyl, thiadiazolylidinyl, benzothiazolidinyl, benzoazolylidinyl,
dihydrofuryl, tetrahydrofuryl, dihydropyranyl, tettahydropyranyl, thiamorpholinyl,
35 thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroguinolinyl,
dibydrisoquinolinyl, tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the like.

(o



furanyl, pyranyl, pyridyl, pyrrolyl, pyrazolyl,

pyrimdyl, quinolinyl, isoquinolinyl, benzofuryl,
benzot hi ophenyl , benzot hi opyranyl, benzi m dazol yl,

wieheoasazol yl , 15 benzooxadi azol yl, benzot hiﬁégkﬂof"‘ms“?’
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benzot i adi azol yl, benzopyranyk6-i ndolyl, isol

t r I az ObFﬁonaﬂl‘j' blﬂ%’ﬁﬂﬁéd" whdnaxald é%é’dhaaﬁB (N'liﬂylu‘yl", phenyl”, "heteroaryl"

qui nol 1 ZI nyl, napht | nyl ,

toé ﬁ?eg?orﬂfﬂ 7 e e 28| agyl, P]i!ﬁl@p]ﬂ‘ﬂ‘;lp ¥ dxtﬁp*vqyyﬂy], which is optionally
a@ﬁbﬁhﬁ&dl indl n‘d@ﬁ:l W#€ond ﬁ%ﬁ&déuﬂ&t@&@ Ff’éféréfbl}r pTE or. two

T RS
r éhley nito, @an&,ﬂlyﬂ.ttb@t dlkdx9 Umibb Ltfé‘{rl@mufbhfn%heaaﬂ?{aﬁﬁﬂo, Rlalkylamino,

ern 1n

tot BIGHCRY nercTRARR 210 bl B oy egem gt henyd or

s ghenybalkyd), fm’m);l -tabageheremse AN Y: m{l@% KYRSind R” are
|nc ude, - -CH2CF3, -CH2CC13, ﬁerfl uor oal kyl

pendeg Ydfa%?'ﬂ o BT PRAR Iv ydrases cpdioaiioyl, W@aﬂkﬂd—k}’l
SRS LI A oy SRR et
ahkyRene 1&{% E&Rlenﬂ?'ﬁ%tﬁ%g&y & amy faﬂ% %2 il{lch?%?e lﬁfe?lhﬁtgﬂy of each

sat ur at stin

BoiRerh glksheyclaalisl, cpoalliyialel, pherfybar p}iaalyhh@m ons
( ¢ h os'qréa{]ﬁg) ﬁ‘oﬁtﬁ 1l the gl%)ﬁ ¥ %Hd%é%)nt liltIOéla%}éaSSOGa’ied with

hete cl rlng maybe op |ona
ﬁ@g& ic chemishi s 2B ptome g owy disglhcenble ehidesubstitution

i mtﬁtﬂﬁonﬂimbnﬁr&aﬁﬁﬂes lof I&hﬁg giloBps ABHHO 'Bﬂ{ 4¥ not limited o, halogen
i tut erld perazi ny ?
%Fﬁo‘tf B ???W ‘f‘ﬁ{}las mﬁ@\l\aﬁ whw ethanesulfonyloxy,

p’gkncanﬂhyidbaﬁyénesulfdﬂﬂy Qbdyltidy, anki hiekad ﬁhﬁl&*phosghlfxoyloxy,
p%/% (}Ysu Stpcx ed%am %%J d| n , oxazol di

ol sulptted DRELYATRS: i BRpYIoTH: ebioiy.ant e 1k
i sot h M@hﬂatuh nyéans g midikealel thitriyteractg Wﬂ.ﬁ@ The mteracuons

200 Bl LKL RERFI LSRR ol %?Atﬁzﬁ%% Fohgrin.
: Jeﬁf r atfypiashliroy|“optitiaiyt mpes ainat e mlhieqwml f idegyibadWent or
Su (8).¢
t hi anor phol | ny]'}Ic ?‘f%%@cagp%ﬁrpd}%%ﬂq@%/ﬁgﬁl nmeIUdes instances where
drp Rt %Wm#anmccunsend m;a@mqmm|1mde$ not.
peT/ E%%%dfi/ 008563 k?ﬁé}d“e% mﬁ‘d S Graedig o,
used FHFTLIBHES SIYeBR Qi Irprt salvym*’ mq@h@hy bolyent is inert under the

"doadieibassithe rea@on Hrelgle0G el W y
phen%lﬁ’ah hetero 31/1I or heteroc %Onﬁgﬁgﬁ “R&llndudlﬂgf"r

IS OeR e ReteR tilfd N»Nﬂﬂnmhlgflﬁ)unmde,
fchlmrofeuh,sﬁlethjde;ﬁﬁ &ﬂormeea‘ren@mrwm@mﬁn@ Hld:w?oethane, diethyl ether, ethyl

ents select from gl kyl , | oal ky
& 211 %9 e%gﬁgqt% b i a.n %@équgﬂnol #sopzgpanol, tert-
rbutamo],, dﬂyatmpyritiiﬂé @11& thm’lﬂdéomyﬂesﬁ@‘ediﬁhd 184Nd @HRB), the solvents
%28 ﬁlli ﬁ ? ¥Da o, .hal ogj kél

hal oal koxy, nhe ngeﬁ %}(’f? €S- hydr ogen,
al kyf’ Phapmewtlcaﬂy acceptable” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic, and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary as well as
human pharmaceutical use. .

“Pharmaceutically acceptable salts” of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the desired
pharmacological activity of the parent compound. Such salts indiude:



phenyl al kyl ), -(CR R')n COOR (where n is an integer
fromO to 5, R and R' are independently hydrogen or
al kyl, and R is hydrogen, alkyl, cycl oal kyl,

woYedspasdsy| al kyl ,  phenyl or phenylal kyl), orpcrEP2004/008663
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-(CR R') n- CONRaRb (vvhere nis-anm integer fromO to 5,
R d
R 1 0aaBdaftiof bétsl epengﬁ %pségx?l@maf&%ﬁ gﬂgaﬁuﬁyoﬂc Rl
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functional groups in compounds of Formula I, and the like, see Bundegaard, H. “Design
of Prodrugs” p1-92, Elesevier, New York-Oxford (1985), and the like,
“Protective group” or “protecting group” means the group which selectively blocks

one reactive site in a multifunctional compound such that a chemical reaction can be
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(1)

“Treating” or “treatment” of a disease state includes:
preventing the disease state, i.e. causing the clinical symptoms of

the disease state not to develop in a subject that may be exposed to or
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groups, oxinmes, acetals, ketals and enol esters of

ket one and al dehyde functional groups in conpounds
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All patents and publications identified herein are incorporated herein by reference in

their entirety.
In the first aspect, there is provided a compound of the formula (I):



"Therapeutically effective anmount” nmeans an anount of
a conpound that, when admnistered to a subject for
treating a disease state, is sufficient to effect
such treatnment for the disease state. The
"therapeutically effective-fampunt” wll vary
dependi ng on the conpound, disease state being
treated, the severity or the disease treated, the age
and 30 rel ative healthgf tdhe subject, the route and
formof admnistration, the judgenent of the
attendi ng nedi cal or vetekl nat)yt practitioner, and
ot her factors. The terﬁb" def i ned above" and
"those defined herein; eferring to a variable
I ncor porates by refef%nce th ad definition of the
variable as well as preferr nore preferred and
nost preferred definiti oRY%, ary. 35 "Treating" or
"treatnment” of a disease statge |ncaydes: (1)
preventing the di sease state, i.e. "causing the

or aGfhlafth&abticy B3t ongolefe thehef,di sease state not to
evelop in a subject that nay be exposed to or -9-

‘Vfﬁwédlsposed to the disease state, but does not yet

g? Egg or display synptons of the disease state.

(i iting the disease state, i.e., arresting
the1déMﬂHQpnent of the di sease state or its clinica

to [ evin e d| se st at i, e
| RE RS 9‘2138? oy n*éng*h%mg%gﬂr o ARG YT @IS Karbonyl:
d' %ﬁl@ﬁﬁ Sbﬁﬁ@naﬁgf | §ifbofhubddl C%ﬂﬁygﬁ(?{)”seycﬂbgmtler WPcloalkylatkyl,

"treating”, "cohtacting" and "reac
r eﬂefﬂmmglkbb kelo,chigngi, cahng, egakrdxpd, ﬁ&&n}s adiiongegemino, morno-

cCortiraHS. iR Sraei s rafRkaropRiialksl. the phens!
desidiech Bf Qlsitis obfioSIQUhBsigteappitieaikat, %dclo&lﬂﬁt chd1Balkylalkyl,

reacti on whi ch produces the indicated and/ or t he

de&m&wsfpﬁ@a uleglo.naijron styang eleeks e akkoxbsmmduaﬁﬁ@mm mono-
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whi ch ultlnately | eads to the forpation of th
i ndictapesliamaect X 9e/ BeEIbestenionaie pub Sﬁ%%idmth alkyl, cycloalkyl,

oy RBRy LAl AU AP e erfIPE el glions amino

di &tcy?ahmmenﬁﬁo alkpidmion stiatkyl@sind hisledk @, or haloalkox& or R and

festation. . These terns ubs ne anxi ety
ol h Gac frur g it SBaisd a1 hteey Toma AL urebr PF members;

Exagpl §§R®fand 000d diRReRe Ryl er ai%\f‘,e%ﬁvtﬁe other of R’ and R’
di sorders” include, but are not limted to,

deprgsgbironith Rrraqzcbthe cepnewsiviich dicyore @%}t@chsd fogine phenyl optionally
g TR SN N e R LT -
uni Pah@r hedrse¥ldelikoxb] BRERS, acylamino, mono-alkylammo di-alkylamino,
haloalkyl, or haloalkoxy;
R® and R” each independently 1s: hydrogen; alkyl; alkoxy; haloalkyl; or halo; and
R is hydrogen or alkyl.

Disclosed herein are compounds of the formula (T):



di sorder with manifestations of insomia and eating
di sorder, dysthym c disorder, double depression,
nmor bi d and cli ni cal depreSS|on mani a and
cyclothynia. In general, the'HbmencIature used in
this Application is bas NLAUTONOMTM v. 4.0, a
Beilstein Institute conpﬁ?gflzed system for the
generation of |UPAC syste =t|c ﬁonenclature For
conveni ence, the | UPAC nuabgr) ?f the positions of
representati ve dnydrocyc M1 i di ne and
t et rahydr oqui nazol i ne_co descri bed herein are
shown by the formul ask 4 ¢ ND7 718B
Chem cal structures shown @ [
SIS version 2.2. Any ope Acy appearing on a
carbon, oxygen or nitrogen atomi he structures
herein indicates the presence of a héfrogen. All
pat ents and publications ident fled ein are
i ncorporated herein by reference in their entirety.
bin at pherthageyticah splic sqlvath e eprpdrugribercofed a conpound of
E@gﬁgprnula (I): -9a- RLA\NRz R7 NIm Ra NRRs R
or a pharmaceutical salt or solvate thereof,
wher emnisO aiils0or1; nis 0 or ‘1; R and R2 each

IthpﬁﬂQﬂﬁﬁ]y i Ss: hydrogen al kyl ; al koxyal kyl ;
alkylcarbon

al kyl R @9@%%?‘«1@9 %’%‘%‘138% qg(ﬁllr@)éﬁ? uakl)%bh @%&%2% alkylcarbonyl;

hal 0, oftidnERy sGbdif@ed @ﬁéi{y@xb!ﬂ)tlonéﬂjk Qustitded PBenylalkyl; cyanoalkyl;

e oa ML FarBHURY: ORI oY Ky PaE ety gt hard nitrogen

form an optionally substituted heterocychc ring of 3 to 7 members; or R! and R?

together with their shared nitrogen form an optionally substituted heteroaryl ring

of 5 or 6 members;
one of R? and R’ is: hydrogen; alkyl; or alkoxy; and the other of R? and R®
together with R* forms an optionally substituted phenyl;

R® and R’ each independently is: hydrogen; alkyl; alkoxy; haloalkyl;or halo; and

R? is hydrogen or alkyl.

It is to be understood that the disclosure herein encompasses not only the various

1somers which may exist but also the various mixture of isomers which may be formed.

Furthermore, the disclosure herein also encompasses solvates and salts of Compounds

of Formula L.

In one embodiment, the disclosed compounds are those compounds of
formula (I) wherein m is 0.

In another embodiment, the disclosed compounds are those compounds
formula (I) wherein m is 1.

In another embodiment, the disclosed compounds are those compounds
formula (I) wherein m 1s 1 and n 1s 0.

In another embodiment, the disclosed compounds are those compounds
formula (I) wherein m is 1, nis 0 and R® and R* form an optionally substituted phenyl.

In another embodiment, the disclosed compounds are those compounds
formula (I) whereinm 1s 1,nis 0 and R*and R’ form an optionally substituted phenyl.

In another embodiment, the disclosed compounds are those compounds
formula (I) wherein mis 1, nis 0, R and R? are alkyl.

of

of

of

of

of



portion of which is optionally substituted with
al kyl, cycl oal ky'1, cycloal kyl al kyl, hydroxyal kyl
hal o, nitro, cyano, hydroxyl, alkoxy, am no,

acyl am no, nono- al kyl am no, -al kyl am no,
hal oal kyl , or haloalkoxy, CES oaIkyI al kyl sul fonyl ;
cycl oal kyl al kyl ; or and together Wth their

shared nitrogen forn1an hetergcycllc ring of 3t
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In another embodiment, the disclosed compounds are those compounds of
- formula (I) wherein m is 1, n is 0, R and R {together with their shared nitrogen form an
optionally substituted heteroaryl selected from pyrazolyl, imidazolyl, and pyrrolyl.

In another embodiment, the disclosed compounds are those compounds of formula
() wherein m is 1, n is Q, R and R* together with their shared nitrogen form an optionalty
substituted heteroaryl selected from pyrazol-l-yl, imidazol-1-yl and pyrrol-1-yi.

In another embodiment, the disclosed compounds are those compounds of
formula (I) wherein m is 1, nis 0, R and R together with their shared nitrogen form an
optionally substituted heteroaryl selected from pyrazol-1-yl.

In another embodiment, the disclosed compounds are those compounds of
formula (I) whereinm is 1,n1s 0 and R? is alkyl.

In another embodiment, the disclosed compounds are those compounds of
formula (T) wherein m is 0 and n 1s 0.

In another embodiment, the disclosed compounds are those compounds of formula
(I) wherein m is 0, n is 0, R® and R* form an optionally substituted phenyl.

In another embodiment, the disclosed compounds are those compounds of formula
(I} whereinmis 0, nis 0, R* and R’ form an optionally substituted phenyl.



one of R3 and R5 is: hydrogen; alkyl; or al koxy; and

the other of R3 and R5 together with R4 forns an
optionally substituted phenyl; R6 and R each

i ndependently is: hydrogen; kyl ; al koxy; hal oal kyl ;

or halo; and R8 is hydrogen'or alkyl. It is to be
under st ood that the disclosure herein enconpasses not
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n another embo iment, the d:lsclosed compounds are those compounds of
formula () wherein m is 0, n is 0, R and R? together with their shared nitrogen form an
optionally substituted heteroaryl selected from pyrazol-I-yl, imidazol-1-yl and pyrrol-1-yl.
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In certain embodiments, R® and R? form an optionally substituted phenyl, such that
the subject compounds are of the formula (II):
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In another embodiment, the disclosed compounds are those compounds of the

formula (IIT) wherein R is hydrogen, R? is methyl, R is benzy] or 4-methyl benzyl, and R*
is methyl, ethyl, propyl or butyl.

In another émbodiment, the disclosed compounds are those compounds of the
formula (1) wherein R is hydrogen, R? is methyl, R' is cyanoethyl and R? is ethyl.

In another embodiment, the disclosed compounds are those compounds of the
formula (ITT) wherein R’ is hydrogen, R® is methyl, R' and R? together with their shared
nitrogen form an optionally substituted heterocyclyl selected from pyrroHdin-1-vl,
piperidin-1-yl and 2-methylpiperidin-1-yl.



I n anot her enbodi nent, the disclosed conpounds are

t hose conpounds of formula (1) wherein inis O, nis
0, Rl is cyclopropylnmethyl and R2 is propyl. In

anot her enbodlnent t he di seldsed conpounds are those

con’p undsh@fem 1 ane! adsc‘%@ﬂ %ﬁ'lpbﬂndssarg th(%e' c%nﬂyou%s of the

t1tut
Siriyla, ('H?ﬂv?mmeni oL s mEHEL B sed B ingeerystl sl shared

-1- [) wh 0,
Rlifsgt g € ERR B rao ) ;%erelaﬂdl R is

met hipg anoéhquwmbodgp%ths@@segl}h9 |comp A dhose compounds of the
SSHRRE (TR RhereldB 60964 A3 conpounds ar e t hose

conpounds of fornmula_ (1 erein in nis O,
is clpafRadhoRyambadEmess, g %?%ﬁﬁd CoRPRSH T ﬂé‘i‘FBcFGHPQH‘% s of the
[Ty ytvgél@daﬁqmau@ﬁss are those conpounds of

223%@@“‘“”8' st AR OR T bR i

@ﬁimiétmldakﬁrmoiel‘}osles dlapipounde lofver Aliyhsich 4510 -Glatiygi amd more
[ R2 t h .
srerBaln Cardtath st Sart K oTb e Upab b S8 Ji cerain
eabodinenhtsf eofy-Gyoycloklkstl-01-Caalkyl. pi peri di n-1 -yl and 2-

th din-1-
i sclrgBl EuBcit R, ROk R BERAR. st chlithaly subsitued
bﬂl)zyi/;/lwmmhyh;mr syc@qaﬂwiallgfl dn cRtala gabedime @’fg,elill'@d RM aréy both alkyl, -

I d
%9(? Iéf{&% %Qﬁllr 1?136:3%11&&98 %E g’ﬁ& %gﬁ&ﬁﬁoﬁﬁér}d{g‘ Zo%h‘:pa 'Ctséﬂ_ﬁ In other
pylnbo@n:y:nts ong oéRombR mwéréuaﬂﬁfhtan thf’rféi@ﬂl)fo@@e@'cloallcylalkyl such
| n%w 2 ]rﬁétﬁyltdi‘ %ﬁﬁr GQfEB%glﬂfﬂgylg(tﬁ Claly I"'{lltltl1 &#%&ther\'lﬁ%oﬁjelﬁghnts one
of & cgaR mshe awmélm %ﬁmaw}’%rt?s 51 otiledh gt further
$81b8&hRHsf srRMMPRF %?'Rq mﬁirfrb bel eﬁ?lét I!B:brl; EuMid a@l tmnaély substituted

rr anot her enbodi men e di scl ose
@y idﬂ&g”g?Qﬁpﬁﬁggbﬁonpounds of formula (1) wherein
i N i B Eertath blﬁb&innaiis alﬂ}d amPRE oepetHee wvithi thén nitteer 1 hichdthey are
f h
b G B PoonRabd Absii BRSO R pptiant and
tph:@ndmyb bnmﬂ@nonadbmubsiﬂutad bet¢tharybseteoted donagyradolyl, imidazolyl and
2

PR alspdoitO ShiBbRniclls! &, og B Sacher3ith Mo Sl itogen may
ors pjrrolides-yh enperidinskidh 2tnmhy1-p@md@dbjle@1t3 mﬂaﬁbma@ -1yl In
?ﬂa?ly %Inbt)gﬁﬁlefxﬁ W ﬁk}(] | ol in beeaRlembdinSis R? is methyl.
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In another aspect, there is provided a pharmaceutical composition, comprising a

compound of the first aspect together with 2 pharmaceutically acceptable carrier.

Also disclosed is a composition comprising a therapeutically effective amount of at

least one compound of formula (I) together with a pharmaceutically acceptable carrier.
In another aspect, there is provided the use of a compound of formula (1)

according to the first aspect in the manufacture of a medicament useful for treating a

subject having a disease state that can be alleviated by treatment with a CRF receptor

antagonist.

Also disclosed is a method for treating a subject having a disease state that is
alleviated by treatment with a CRF receptor antagonist, comprising administering to such
a subject a therapeutically effective amount of a compound of formula . The disease state
may comprise, for example, phobias, stress-related illnesses, mood disorders, eating
disorders, generalized anxiety disorders, stress-induced gastrointestinal dysfunctions,
neurodegenerative diseases, and neuropsychiatric disorders.

In another aspect, there is provided a method for preparing a compound of the

first aspect, comprising: reacting a compound of formula (a)

Also disclosed is a method for producing a compouﬁd of formula 1.

Compounds of the present invention can be made by a variety of methods depicted
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In Step 1 of Scheme A, an alkylation is carried out wherein a carboxylate ester 1 is
first treated with strong base such as lithium diisopropylamide under dry polar aprotic

(Re),

solvent conditions, followed by reaction with an alpha~omega halo carboxylate 2 to yield
a diester compound 3. The carboxylate ester 1 may comprise an indane-1-carboxylate (n
= 0) or a 1,2,3,4-tetrahydronaphthalene-1-carboxylate (n = 1), depending upon the
particular embodiment of the invention. The alpha-omega halo carboxylate 2 may

comprise, for example, 5-bromo-pentanoic acid ethyl ester {m = 1) or 5-bromo-butanoic
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conp réﬁ@ro%?rﬁm gon}pcﬁﬁlﬁl%%w #Lebd Racted with an amine 8 in step 5 to
yield a compound of fornula (I} in accordance with the invention. Amine 8 may
comprise, for example, an N,N-dialkylamine such as diethylamine, an N-alky}-N- _
cycloalkylalkylamine such as cyclopropylmethyl propylamine, an N-benzyl-N-alkylamine
such as methyl benzylamine, an N,N-dialkoxyalkylamine such as di-(2-methoxyethyl)-

amine, or a cyclic amine such as pyrrolidine, piperazine or piperidine. In certain

embodiments a heteraromatic amine base such as pyrazol, imidazol or pyrrol may be
used in this step as amine 8. Reaction of chloropyrimidine 7 with a primary amine such
as ethyiamine ot aniline provides a secondary amine (i.e., one R' and R? is hydrogen) of
formula (IT). Such secondary amines can then, if desired, undergo further reaction with
an acyl chloride (to provide one of R' and R” as alkylcarbonyl) or with a sulfonyl chloride
(to provide one of R* and R as alkylcarbonyl). The amination of step 5 may be carried
out by heating chloropyrimidine 7 with amine 8 in polar solvent.

Many variations on the procedure of Scheme A are possible and will suggest
themselves to those skilled in the art.

Specific details for producing compounds of formula (IT)are described in the
Examples section below.

The compounds of the invention are usable for the treatment of a wide range of
stress-related ilinesses, mood disorders such as depression, major depressive disorder,
single episode depression, recurrent depression, child abuse induced depression,
postpartum depression, dysthemia, bipolar disorder and cyclothymis; chronic fatigue
syndrome; eating disorders such as obesity, anorézia and bulimia nervosa; generalized
anxiety disorder; panic disorder; phobias; obsessive-compulsive disorder; post-tranmatic

stress disorder; pain perception such as fibromyalgia; headache; stress-induced
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30 reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given
disease.

Compounds of the invention may be administered as pharmaceutical formulations
including those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical,

35 pulmonary, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal,
subcutaneous and intravenous) administration or in a form suitable for administration

by inhalation or insufflation. The preferred manner of administration is generally oral
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compound. Suitable carriers include but are not limited to magnesium carbonate,

magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethyicellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formnlation of the active
compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,
cachets, and lozenges may be as solid forms suitable for oral administration.
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drug delivery devices. These delivery systems are advantageous when sustained release of
the compound is necessary and when patient compliance with a treatment regimen is
crucial. Compounds in transdermal delivery systems are frequently attached to an skin-

adhesive solid support. The compound of interest can also be combined with a
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-24 The conpounds of the invention maybe fornul at ed
for admnistration as suppositories. Alow nelting
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p i cle si yb ai ne ans _known i_n
aﬁf‘é SPGEDE %ﬁﬂﬁ ?}L FEeé g MiftHES wasthegted under reflux
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25 reflux for 2 h. The mixture was concentrated under reduced pressure, diluted with water,

and washed with ether. The aqueous layer was neutralized with HCI and filtered to
afford 10.7 g of (2,3,5',6',-tetrahydro)-2'-methyl-4"-hydroxy-spiro[ (1H)indene-1,8'-
(7H)quinazoline]as a white solid.
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active ingredient. For exanple, the conpounds of the
present invention can be formulated in transdermal or
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systenms are advantageous when 2yustai ned rel ease of
the conpound i s necessary and when patient conpliance
with a treatnment reginen is crucial. Conmpounds in
t Stgpsdder nal dellvery systens are frequently attached

rel ease delivery systens
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'ca&psers and thelr fornmul ati ons are déscribed in

on. h- NG Prac i.ce of P arrapy 19 5,

1%@!@1}&&3@@ IEaSIH)hmrﬁeﬂh&VI vam a. Repr esent at ive
pharnaceutical fornulations containing a conpound of
the present invention SCTied i n 15 Exanpl es
6-12. EXAMPLES The fol Mowi ng preparati ons and
exanpl es are given to enable _
to nore dearly understand and._ pr acti ce the present
i nvention. They shoul d %5t b susi dered as |imting
the scope of the invention, bu as bei ng
illustrative and 20 representative ereof . Exanple 1
(2,3,5,6", -Tetrahydro)-2'-nethyl-7Z"- (N propyl -
c cvl . AKEaasYy bR B, 6 -Teiriined) -3 dhédyll4 CAlbhd-BaR)T @rﬂ)mdene 18-
B LA S s (BF
{7H) quiraz om step 4 (190 mg, 0.7 mmol), N-propylcyclopropanemethylamine
(1 mL, 7 mmol) and 1 mL of 1-methyl-2-pyrrolidinone was heated in an oil bath at 160-
170°C for 3 h. After cooling, the mixture was added to aqueous NH,OH and extracted
with ethyl acetate. The extract was washed with IN NaOH and brine, dried (sodium
sulfate) and evaporated. Purification by flash chromatography (15% ethyl
acetate/hexane) afforded 95 mg of the product as an oil. The hydrochloride salt was
crystallized from ethanol-ether: MS M~+H = 361.

Simnilazly, using the above procedure but replacing N-

propylcyclopropanemethylamine with the appropriate amine in step 5, the following
compounds were also prepared:

(2,3,5',6',-Tetrahydro)-2'-methyl-4'- (N-benzyl-N-methyl-
amino)spiro[(1H}indene-1,8'-(7H)quinazoline];



NN HOC", N 25 Step 1:
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met hyl ester Co2Me MQ2C WO 2005/ 013997

wBGhisa?24904/ 008663 -26 | ndan- 1-carboxylic acp@r,ﬁﬁbmgsﬁm
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ester (17.6 g, 100 mol) in 0B+l of THE was Wy

added (1, d,sds ﬂaraﬁy&@butmw@ 0y N%@Eﬁ‘yﬂhﬂu%@ﬁﬁ@[ﬂﬁ}ﬂa@&e 1,8
513?” 15. L (110 rmmol) of di i sopropyl am ne and 4
’BULI in hexane) in 200 nL of THF. After

15 m (2, E,H’Ei',%&ﬁy%@ﬁﬁmﬁ@D@%e@DN%tﬂyl—a&Qﬁom [{1H)indene-
\/\@@i\ﬁg anclmgge m xture 5 was allowed to warmto

m ﬁﬁﬂaﬁ and stirred for 12 h. Ether and
vvat er (W&5'e', -detekdrydar) R - nhehytdh€N-pray@N-etsl-sapd) piro {1 H)indene-
h?ﬂ{jgtugnqz\qg r and brine, dried and evaporated.

PUT| Ion *fl ash chromat ography (10% et hyl
acet a{23,h e"%a'ﬁej'ahyﬂfcwﬂmhthﬁ&'—gNdfutﬂ -N-ethyl-amino)spiro[(1H)indene-

11@4(%@%@{ngonyl butyl)-indan-I|-carboxylic acid

met h er as an oil. Step 2: 10

3- Car b%?r’étqwoymyd@) ?dﬂﬂ}l@ﬂdf §Nheog-N-bigkamimo lspirol (( H)indene-
H) ign: b2z RE]; I\/t:OzC O Sodium hydride (2.2 g of

60% di spersion I'n mneral oil, 55 mmwl) was added to
a sol {# a%r?’oTetr&hYdro) 2-methY1—4 -{(N-propyl-N-methyl-

131(,1411(95133@5 ggﬁﬂ@ﬁé_ngy;t}yjq)maﬁqﬁl@ .| - carboxylic acid
net hyl es,ter frq%é!dxoég?ﬁ é' Ig 52 mol ) in 400 niL
of et Ket> fan et i Ndomethykenave N methigheraino)spiro
rmt—gﬁddedélgb@}}}gmazoﬂh@] m xture was cooled to room
terrpe di | ut ol.d_agqueoqus ‘
R B St el B s G e 1.
(sziﬂ)@xmasdlinfe}at e) and evaporated to afford 14 g (54
ol ) o , e e : : .
3-car Enggr’r%’tGh 6%}{35‘5"%‘) ZarkSh-8r Sip sy LvhRRisel g Dindene-1,8'-
1(7_E%E)q@1ﬂ:1abt¢limd]3ne] 2-one as an oil. Step 3: 20
2,3, 0 | 4 -hydr.oxy-spir .
) R ] e‘%%%@?% aistye) 2 e pREAERSY B0 Rl indene.
1,8'- (7H.)qmnazolme
(2,3,5,6', ~Tetrahydro)-2'-methyl-4'-[N-(2-cyanoethyl)-N-ethyl-amino] spiro
[(1H)indene-1,8'-(7H)quinazoline]; and
(2,3,5,6', -Tetrahydro)-2'"-methyl-4'-(3-methyl-pyrazin-1-yl)spiro[(1H)indene-
1,8'-(7H)}quinazoline].
Using the above procedure, but replacing methyl 5-bromopentanoate in step 1 with
methyl 5-bromobutanoate, (2,3,5',6', -Tetrahydro)-2'-methyi-4'-(N-propyl-N-
cylopropyimethyl-amino)spiro[(1H)indene-1,7'-(5H)cyclopentapyrimidine] was

prepared.

Similarly, by replacing indan-1-carboxylic acid methyl ester with indan-2-
carboxylic acid methy! ester and replacing methyl 5-bromopentanoate with methyl 5-
bromobutanoate in step 1, (2,3,5',6", -Tetraliydro)-2'-methyl-4'-(N-propyl-N-.
cylopropylmethyl-amino)spiro{{ 1H)indene-1,6'-(5H)cyclopentapyrimidine] was
prepared.

Example 2
Formulations
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Magnqsm{p,-stea.qam rahydro)-2' - nppthyl - -h\()r‘?r%)xv spiraol (1
|ndee18' 7 ui nej fromstep3(40
H) B& ingfrgiep: %;Dtg%’?e ﬁﬁg%H‘%}?%‘bgﬁ%%yélﬂFScﬁopwm&H@m 100 mg

h @iﬁh@dn@cﬁﬁﬁﬂe f\f@lﬁlﬂléﬁplfoﬁimaze i]totﬂ@iﬁﬁ}ﬁﬁs
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reduced pressure a |ce M@t r . di chl or onet hane

\ gueagous

s r_nr;.t nic laye L 20 W | g
Astiyeinetedient s e) and evaporated ta af 13P4% 23 g _of

| Magnesium stearate 0.5%

@I%Wmﬁﬂﬂseﬁﬂl‘ﬂlﬁhvdr 0)-2' -nethyl -4' - ¢B98% o- spirol (1 H
Ladieste- 1, 8' - (7H) qui nazol | nel as _an @/f-3%Step 5
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Tet rahydro) -2' - met hyl - ( N- pr opyl - N- eyl opr opyl et hy
| - ami #Bj ingsdicnts are f(om)m amdated wEeAfolrsRbivch f methanol.

| ThOmubtn s thbB Hrid anbFoAnSPintt f818ts

QbonkAnidg Aborft 20 mg of active

Tetrahydyo).-2' -nmethyl -4' -chloro-spiro [

( §HpP 4 éﬂfilas aPP{OPHy@JFb%%%whﬁ@] fromstep 4 (190

ng, 0.7 mml), N preppbaic fpOeameiskimian ne
Ingredient Amount
Active compound 1.0g
FPumaric acid 0.5¢g
Sodium chloride 20¢g
Methyl paraben 0.15g
Propyl paraben 005¢
Granulated sugar 25.5¢g
Sorbitol {70% solution) 12.85 ¢
Veegum K (Vanderbilt Co.) 1.0g
Hlavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation
Ingredient % wt./wt.
Active ingredient 0.25¢g
Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A

sufficient quantity of sodium chloride is then added with stirring to make the solution

isotonic. The solution is made up to weight with the remainder of the water for
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was heated in an oil bath at 160- 170C for 3 h. After
cooling, the m xture was added to aqueous NH4OH and
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-Sp'@ﬂlgollyl A=\ Ul:‘IILyI Net nyl arm IIU) SPrTO i
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C[M. u Péic:i“ne b G tFH—ag ez othae: (ﬂ.'.%’ 56—
LD . .Eeog‘ Z—ethH-<d—AN-benzyt-—N- it \H——ar-hoe)-spi
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( Atididy. AGufficient quantlty of Water at about 60°C is then added with vigorous stirring

etra Q)-2' t N-4- hyl N—msthyl
IFibfbnt bt et H iR R el 28
( 2,3,5',
-Tetrahydro) 2' - et hyl yI)spl ro[ (1H)
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-Tetr §¢F§¢oh1 ajuepus spspémgiong containimg fiogt ghout 910353@5@@{‘:(211&4):&1%
n 3
TP Grapi el AR R T rmgtatons opfionl
i ,cg{lf(awaqﬁj@'gﬁgredwnts such as, for example, microcrystalline cellulose, sod1um

carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to

adjust pH. The nasal spray formulations i’nay be delivered via a nasal spray metered
pump typically delivering about 50-100 microliters of formulation per actuation. A
typical dosing schedule is 2-4 sprays every 4-12 hours.

Example 3
Intracellular cAMP Stimulation Assay

Human Y-79 retinoblastoma cells are grown in RPMI 1640 medium with 15% FBS.
Measures of cAMP accumulation are performed by using NEN Adenylyi Cyclase
FlashPlate kit (SMP004). The cells are separated from culture medium, washed twice
with PBS (150 Xg, 8 min), resuspended (2E+6 cells/ml) in Stimulation Buffer (provided
in the kit), and then added to 96-well FlashPlates, (50,000 cells per well). Various
concentrations of test compounds are incubated with the cells for 20 min prior to the
addition of hCRF (30 nM). The total assay volume is 100 pl. The assay is terminated after
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i ndan-2 30 carboxylic acid ester and repl aci ng
met hyl 5- br onopent anoGREL MectpronBindidg Asay

b 3.5 .6 o .
) [I'gtmr) gﬁ{'}%ﬁ‘o@&g 35 Wﬁﬁﬂzma%@s ﬁ%%:)tl)%p iy f_SO % confluence in MEM
c yhehnn sy htrmineg10% hishdativate] B inMisuwbush, Bruvahrel@ imM
o LR AL Mo 2 GO BB SR msgpocof
PHietvadeand Refoupy €p% ailhe Adls { ofEde hrevesuypdangded ar 100i9dumes of
r %HSE §uﬁér 5 GOV s @-ﬁf(ﬁdm%M ﬁQQ}Q@ ol EGLAT ﬂib‘%\% R@‘) homogemzed

ctlvelnrelent "“Active conp

ugféﬁi ) PP YIFR arrléB}eé§errF§éJfg§d é’frﬁé Q9P Grier 0 wpin ttwec The membrane
QYR SvaSHed ERIEWiR wash BufR TSI £ 20 Yhin & £C) and then

i on redient %w/w _ Active ingredie

ni st.r
15 D GeB AR D TEMATIIEL LMY & (4 BT, BHSHA sipd): Protein
i &gﬁ@ﬁneﬁ&nsls deRriine dsian ticte SRQAREEhd B aCBRSHIE Aliquots of 1-1.5

5 e A0 LR R gl one capeul s voul o
Or al Aletoopdtitonibomnding sgrydsdpafiirnid W a il voludetdf Y80 i, which
' ngrgdient, 8% 060 MPRESHED RYSANEEL & 2% EGTA, 0.29% BSA, 0.1mM

20 bacitracin and 100 kKIU/mL aprotinin pH 7.2 at R.T.), 0.05 oM [*I]Tyr"-ovine CRF (Du
Pont New England Nuclear), 50 ng of membrane protein, and fest compound at various
concentrations. Non-specific binding is determined with 1 uM hCRF. Binding reactions
are terminated after 2 hr incubation at 25°C by filtering through 96-w GF/C filter plate
using a Packard Harvester (Filtermate 196). The 96-w filter plate is pre-treated with

25 0.3% polyethyleneimine and pre-washed with washing buffer (50 mM Tris-HCI, 10 mM
MgCly, 2 mM EGTA, 0.2% BSA, pH 7.2 at 4°C). Unbound radioactivity is removed by
four rapid washes (0.8 ml/well) with wash buffer. The radioactivity is quantified using a
Packard TopCount. Data are analyzed using non-linear iterative curve fitting to obtain
ICsp and Hill slope values. PKi values are derived from pICsg values (-log of 1Csp).

30 The compounds of the present invention were active in receptor binding and
functional assays. For example, (2,3,5',6", -Tetrahydro)-2'-methyl-4'-(N-propyl-N-
cylopropylmethyl-amino) spiro[(1H)indene-1,8'-(7H)quinazoline] exhibited 2 mean pK;
of 6.91 using the above assay.

While the present invention has been described with reference to the specific
35 embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the

true spirit and scope of the'invention. In addition, many modifications may be made to



Crosscarnel | ose sodium 2. 0% Lactose 76.5% PVP
(pol yvinyl pyrrolidine) 1.0% 10 The ingredients are
conmbi ned and granul ated usi ng a sol vent such as

woBbidaasgky The fornulation is then dried anded@EMBE 008663
into tablets (containing about3220 ng of active

c 9&%@ HBEhicHat Eltlﬁﬁoﬁ £t@ﬁ£1' @nfbosibh 8F nﬁ?ﬁ@xh bfb%ess,  process step or

np03|t|on for n1n|§ ration redi ent
AfteRfto th @ble%veésﬁﬁeaﬁ gcope g FBﬁeé?qtéﬂV&égaﬂ oAlEsuch modifications
Seediiidh & /e d8thEn theGcopWRiF Piel e BeRnBediReretBr OpY|
paraben 0.05 g G anul ated sugar 5.5 g Sorbitol
(70% sol ution) 12.85 g Veegum K (Vanderbilt Co.) 1.0
g Flavoring 0.035 M Colorings 0.5 ng Distilled
water g.s. to 100 m 15 The ingredients are mxed to
forma suspension for oral adm nistration.
Parenteral Formulation Ingredient %w./w Active
ingredient 0.25 g Sodium Chloride gs to make isotonic
Water for injection 100 mM The active ingredient is
di ssolved in a portion of the water for injection. A
20 sufficient quantity of sodiumchloride is then
added with stirring to nake the solution isotonic.
The solution is nmade up to weight with the remai nder
of the water for WO 2005/ 013997 PCT/ EP2004/ 008663
-30



injection, filtered through a 0.2 mcron nenbrane
filter and packaged under sterile conditions.
Suppository Formulation Ingredient %w./w. Active
i ngredient 1.0% Polyethylene glycol 1000 74.5%
Pol yet hyl ene gl ycol 4000 24.5% 5 The ingredients are
nel t ed together and m xed o) ean1bath and poured
into nolds containing 2.5 wei ght Topi ca
Formul ati on Ingredients grans Active conmpound 0. 2-2
Span 60 2 Tween 60 2 M neral oil 5 Petrolatum 10
Inet hyl  pesoamnng of he fprawo(Dpar aben 0. 05 BHA
(butyl at ed hydr oxy anlsope) Q 01 Wwater .s. 100 A
of the ingredients, exceptNmater are conbi ned and
heated to about 60C with 3 '%g A sufficient
quantity of water at abgﬂlh mt hen added with
vigorous stirring 1ot t.,he ingredients,
and water then added q S. « ]
For nul ati ons Several aqueous pbensi ons cont ai ni ng
from about 0.025-0.5 percett efivé conpound are
prepared as nasal spray fornul g ionﬁ The
formul ations optionally 15 contain Pnactive
ok Aphech e altkabsdtorasivateaheresfinpl e, mcrocrystalline
Qﬁ?l_qlose, sodi um car boxynet hyl cel | ul ose, dextrose,
8% he Like. Hydrochloric add may be added to
adj ust igdtbe fEhe nasal spray formul ations naybe
delivered via a nasal spray netered punp typically
del i vidf Org labout 50- 100 microliters of fornulation

per %@taﬂﬁtﬁ"‘%ﬁ% ffxge;{;%ﬁ%rgtﬂ} 15‘1!%%1(5% &ﬁ%gld WG laliicdi: Akylcarbonyl;

sprays every

2.

_ pheny! optionally substituted with alkyl, cycloalkyl, cycloalkylalkyl,

hydroxvalkyl, halo, nifro, cyano, hydroxyl, alkoxy, amino, acyvlamino, mono-
alkylamino, di-alkylamino, haloalkyl, or haloalkoxy; phenylalkyl, the phenyl
portion of which is optionally substituted with alkyl, cycloalkyl, eycloalkyvlalkyl,
hyvdroxyalkyl, halo, nitro, cyano, hydroxyl, alkoxy, amine, acylamino, mono-
alkylamino, di-alkylamino, haloalkyl, or haloalkoxy; cyancalkyl; alkylsuifonyl;
cycloalkylalkyl; or R' and R? together with their shared nitrogen form an

* heterocyclic ring of 3 to 7 members optionally substituted with alkyl, cycloalkyl,

cycloalkylalkyl, hydroxyalkyl, halo, pitro, cyano, hydroxyl, alkoxy, amino,
acylamino, mono-alkylamino, di-alkylamino, haloalkyl, or haloalkoxy; or R and
R* together with their shared nitrogen form heteroaryl ring of 5 or 6 members;
one of R® and R’ is: hydrogen; alkyl; or alkoxy; and the other of R® and R®
together with R* and the atoms to which they are attached forms phenyl
optionally substituted with alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, halo,
nitro, cyano, hydroxyl, alkexy, amino, acylamino, mono-alkylamino, di-
dlkylamino, haloalkyl, or haloalkoxy;

R® and R7 each independently is: hydrogen; alkyl; alkoxy; haloalkyl; or halo; and
R® is hydrogen or alkyl.

The compound of claim 1, wherein m is 0.

The compound of claim 1, wherein m is 1.



Intracel lular cAMP Stinul ati on Assay Human Y-79
reti nobl astona cells are grown in RPM 1640 nedi um
with 15% FBS. Measures of cAVP accunulation are
performed by using NEN Adenyfy Cycl ase FlashPl ate
kit (SMP0O04). The cells are separated fromculture
medi um shed twce 25 with PBS.(150 Xg, 8 mn),
% esuspeﬁggaoTE@% %fgﬂl?lg]/ﬂvfhef‘?ﬁnéﬁ | ation Buffer
(provided in the kit), and then added to 96-wel |

FlashPl ates, (50,000 cells per well). Various )
Seoncent fe compowid efcdaimeb sty apeR| frronpheay! gptiomally

: ¢ . Lot i c
spAFiER) B Dol Chak laliaf ROl 1o, BT cyano,
hiydroxgl, mikeay edniad i aylamin@ 0051004 BESMieCH-ERZBOMKE 08 BaEy!, or
h@ol 20 mn after addition of the hCRF by addition of
fag(@f{?"on Buf fer and [1251] CAMP. After 2 hr at room
tenperature the m xtures are aspirated and the bound

radi oactivjty is asured with a Pac TopCount . |

Th& pot encJ'{/h Gt gheRiB W@%@Iﬂc‘grﬁaﬁ%@npﬂ%ﬁ optionally
i nhi bi ti ngsubb@RERGUS AU LRISA-ACEBAIBIAIRN. RE a6 MKy, halo,
is deternmined by nonlinear” 5 regréession anal yses with ]
i nt er act i VRTEUYEBOFINdrexYd ablrase etfinesacy lapxiapphenaralkRmine, di-
Recept or Biypdi . heur obl ast oma

cells are%@%ﬁ%@ﬁ%&kﬁﬁrﬁﬁ%e in MEM nedi um

cont ai ni ng 10% heat -i nacti vated FBS, 1nM Sodi um

Pyruvate, and 0.1nM 10 nonessenti al am no acids.

Cell nenbranes are prepared accordi ng the nethod of

Di eterich and DeSouza (1996). The cells (-5E+9) are
resuspended in 10 vol unes -of wash buffer (5 MM Tris

HC1, 10 mM MyCl2, 2 nmM EGTA, pH 7.4 at RT),

honogeni zed wth a Polytron, and then centrifuged at
45,000 G for 20 mn at 4C. The nenbrane pellets are
washed twi ce with-wash buffer (45,000 G for 20 mn at

4C) and then is resuspended (50 nM Tris HC1, 10 nM

MyCl2, 2 nM EGTA, pH 7.4 at RT). Protein

concentration is determ ned using Pierce reagents and
BSA as standard. Aliquots of 1-1.5 nlL are stored at

-80C until binding assay. The conpetition binding

assay is perfornmed in a final volune of 250 |, which
contai ns assay buffer (50 mM Tris-HCL, 10 nM MyCl2, 2

mM EGTA, 0.2% BSA, 0.1mM 20 bacitracin and 100

kIUnL aprotinin pH 7.2 at RT.), 0.05 nM

[1251] Tyr-ovine CRF (Du Pont New Engl and Nucl ear), 50
jig of nmenbrane protein, and test conpound at various
concentrations. Non-specific binding is determ ned

with 1 uM hCRF. Binding reactions



are termnated after 2 hr incubation at 25C by
filtering through 96-w GF/C filter plate wusing a
Packard Harvester (Fllterrrat 196). The 96-w filter
plate is pre-treated with 25 8 3% pol yet hyl enei m ne
and pre-washed mnth mashlng buffer (50 nNITris HC1,

10 nM Cl2, A, 0..2%. BSA, 4C) .

7Unbound %\8?183%% gt P’é}%‘i}%g B‘E}gﬁf Bli?ral yalpl d

washes (0.8 n1/me||) wi th wash buffer. The

radi oactivity is quantlfled using a Packard

8TopCounthe pampowdeo ey 4 EE?éilﬁgIWﬁwlméwﬂ and R” is methyl or
eﬂ%gratlve curve fitting to obtain [1C50 and Hil

sfope val ues. PKi values are derived from pl C5 val ues
(-log of 1C50). 30 The conpounds of the present

% uncti ot gegafe ofrsiams*x ST R 5 GRS ana R s ikt

- Tetrahydro)-2' -net hyl -4' - (N-propyl -

yl opropyl met hyl - am ?%% ol 2.

1§ 11 of (PRFPHAGHECO SR O RGERIR B & SHFIAPreBRigiby bepd R’ is propyl.
mean plK, of 6.91 using the above assay. Wile the

present invention has been described with reference

ifo the 3dpeepmpoundss daiotlivhsre's Rt pepheaylalii, snplaral prrtion of
ansegﬁ%%g’aﬁg tgdg»ﬁ{ Fi <\£;F2: REAS 1%%@%[!«3&}%6}%&&&}&11@1
hslmbstinot crtm hwdmmli alld@ga airmmg af ylomirtoh elonmalll@ lgpinp] di-

sco e.of. t.he tlon 2N tion, many
o ans i i 3 K 8586/ 033007
PCT/EP2004/OO8663 -32 adapt a partlcular situation,
naterlal conp05|t|on of matter, process,

12tep or TheFeRBomdbpqRITHH), SeTa/s RS i by asd-BEGpbheseyl, and R?

1§Hﬁﬂ@{%§§m%KQ&M%EEh8@. Al'l such nodifications are
i nt ended 'to be within the scope of the clains

appended hereto. -33- CLAIMS 1. A conmpound of the

f30r mul a Tﬁllﬁ mﬁb (ﬁéi%falm@ v@f‘er& %yagBal%z and R s alkyl

pharnaceutlc or 'sol'vate t
m sOor 1; nlsOorl Rl and R2 each |ndependently i s:

ydr ogen;, al k al k ylearbo en
Bt onams “ubbubn EUCRR T iy R SRS o RO b
cycl oal kyl al kyl ,
15. The compound of claim 4, wherein R' and R? together with their shared
nitrogen form pyrrolidin-1-yi, piperidin-1-yl or 2-methylpiperidin-1-yl.

16, | The compound of claim 4, wherein R! and R? together with their shared
nitrogen form pyrazotyl, imidazolyl, or pyrrolyl, each optionally substituted with alkyl,
cycloalkyl, cycloalkylalkyl, hydroxyalkyl, halo, nitro, cyane, hydroxyl, alkoxy, amino,
acylamino, mono-alkylamino, di-alkylamino, haloalkyl, or haloalkoxy.

17. The compound of claim 16, wherein R' and R? together with their shared
nitrogen form pyrazol-1-yl, imidazol-1-yl and pyrrol-1-yl, each optionally substituted
with alkyl, cvcloalkyl, cycloalkylalkyl, hydroxyalkyl, halo, nitro, cyano, hydroxyl,

alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl, or haloalkoxy.



hydr oxyal kyl, halo, nitro, cyano, hydroxyl, alkoxy,
am no, acylam no, nono- al kyl am no, di-al kyl am no,
hal oal kyl , or hal oal koxy; phegy[alkyl, t he phenyl
portion of which is optionalfy substituted with

al kyl, cycloal kyl, eyel oal kyl al kyl, hydroxyal kyl ,

332;/|Oémm %%m}%‘%?&g?wh%g{f F}(nﬁ‘lfﬂe alfl_i Eﬁ%ﬁ! g%]frggg&l’er with their shared
nkt@d%féﬁlfkﬂﬁ 2-rdthflahealokaxy; cyanoal kyl; al kyl sul fonyl ;
cyc

oal kyl al kyl ; or R1 and R2 together with their
shared nitrogen forman heterocyclic ring of 3 to 7

A e iy R T S

nitro, cyan, hydroxyl, al koxy, am no, acylam no,

- al kyl ami i ~al.k ' h I kyl,
el o oty POt U B GBI O0T R bl shar ed

nitrogen formheteroaryl ring of 5 or 6 nenbers; one
of R3 and R5 is: hydrogen; alkyl; or al koxy; and the
other of R3 and R5 together with R and the atons to
whi ch they are attached forms phenyl optionally
substituted with al kyl, cycloal kyl, eyel oal kyl al kyl ,
hydr oxyal kyl , halo, nitro, cyano, hydroxyl, al koxy,
am no, acylam no, nono-al kyl am no, di- al kyl am no,
hal oal kyl , or hal oal koxy; Rb and R7 each

i ndependently is: hydrogen; al kyl; al koxy; hal oal kyl ;
or halo; and R8 is hydrogen or alkyl. 2. The
conpound of claim1, wherein inis 0. 3. The
compound of claiml1l, whereininis 1.. -33a- 4. The
conpound of claim3, wherein nis 0. 5 The conpound
of claim4, wherein R3 and R4 form phenyl optionally
substituted with al kyl, cycloal kyl, cycloal kyl al kyl,
hydr oxyal kyl , halo, nitro, cyano, hydroxyl, al koxy,
am no, acylam no, nono-al kyl am no, di-a]kyl am no,
hal oal kyl , or hal oal koxy. 6. The conpound of claim
4. wherein R4 and R5 foram phenyl optionally
substituted with al kyl, cycl oal kyl, cycl oal kyl al kyi ,
hydr oxyal kyl , halo, nitro, cyano, hydroxyl, al koxy,
am no, acyl am no, nono-al kyl am no, di- al kyl am no,
hal oal kyl , or hal oal koxy. -34- 7. The conpound of
claim4, wherein R and R2 are al kyl. 8. The conpound
of claim7, wherein R is propyl or butyl and R2 is
met hyl or



ethyl. 9. The conpound of claim4, wherein R is
cycl oal kyl al kyl and R2 is alkyl. 10. The conmpound of
claim9, wherein Rl is cyclo%%opylnethyl and R2 is
propyl. 11. The conpound of "Claim4, wherein RL is
phenyl al kyl , the phenyl portion of which is

ptlona subst it th_al k al kyl , .
ycl oall lll-b%/ﬁ ?Wundtf&&f%?% RApeLe E‘Y’lﬁai“tfyﬁ ? hepy) gpgonally

sﬁﬁéﬂﬁﬁewtmh @M&P%‘,jfcloﬁﬁﬁbr@vci@&lkﬂfﬁﬂ&yﬂ deﬂﬁt?&{k@! hMbaﬂﬂttﬂoeyano
di - al kylarnino, hal oal kyl, or hal 0a

hydeyyl, afkpxy, PRENG Gwipgmier, aroreralkyimmo, dh@iéﬂ«amnm hrﬂ@aik‘yi or
hﬁ%ﬁi.L or 4-nethyl benzyl, and R2 is nmethyl, ethyl,
propy1 ‘or butyl. 13. The conpound of claim4, wherein

'S cyanoalky| and R2 is alkyl. 1.4. The conpound

f | ih
2t ot " Thg oA G pRERATRY B B PR hent apigualty
s&amiaewnﬁ Gl tc@c]oﬁ&lyf cg&taﬂ?ﬂatmt JthvageRalkor, Rulo, nitro, cyano,
rr O | er I dl N

h ITREY I 9 t\b@mw @EV ino, yggo- %‘L&Qa‘@%%ﬂﬁ} gming. fpleplkyl, or
nasreln R and R2 together wi th their shared
nitrogen form pyrazolyl, imdazolyl, or pyrrolyl,
each optionally substituted with al kyl, cycloal kyl,
zgyg' oal eyl @{:J%J)un@ét%ﬁa‘i?ﬁyﬂi qu{‘ﬁ" Ond B2 Lk Qi gyano,
roxyl, y, am no am no, nono-alkyl am no,
alkylanlno hal oal kyl , or hal oal koxy. 17. The

onpoun of cla . rein R and R2.to

2G0T OL SR 0y M SR o0 B LRSS 1 byt o
efiwi.dazol -1 -yl and pyrrol-1-yl, each optionally

substituted wth alkyl; cycloal kyl, cycloalkylalkyl

hydr oxyal kyl , hal o, nitro, cyano, hydroxyl al koxy,
28M No, agy lc&%&ﬁhd SRR K Wh%fEuE‘RI 1sd3vc1%|ai§(¥rlaﬁ£m 'aﬂd Rz is alkyl.
hal oal kyl, or hal oal koxy. 34a- . The cofpound

claim17, wherein R and R2 together with their

har ed - 3- (

gonpoun o%£&$g£ﬁg@?ﬂ%ﬁeggﬁﬁ%hﬁPﬁs%aggbéﬁ¥%§ﬁéﬂﬁhﬂﬁﬁiIS
peapypound of claim 2, wherein n is 0. -35- 21. The

conpound of claim20, wherein RZ and R4 form phenyl
optionally substituted wth alkyl, cycloal kyl,
2gycl oal kyk abwbunctmdﬂm Ieﬂerezmall @, phehflaRyl %}@n}ll portion of

hydroxyl., al nono- a | am no,

ichyis thamﬁﬂaowbﬁgwsé rweth alkx%r cvcipgtltya qyélﬁ?ﬂ@’@ﬂ“’l Hroxyalkyl,
hatanﬁet%n%(eﬁ% 1 i 20k o WD 8 ) abAa AR, Rend QI PRBHY-

tiona
a]kylammo haioalkvl or haloalkoxy and R’is alkyl.

28. The compound of claim 27, wherein R’ is benzyl or 4-methyl benzyl, and R?
is methyl. ethyl, propyl or butyl.

29. The compound of claim 20, wherein R' is eyanoalkyl and R? is alkyl.
30. The compound of claim 29, wherein R is cyanoethyl and R? is ethyl.
31. The compound of claim 20, wherein R! and R? together with their shared

nitrogen form pyrrolidin-1-yl, piperidin-1-v or Z-methylpiperidin-1-yL



substituted wth al kyl, cyanoal kyl, cycl oal kyl al kyl ,
hydroxyal kyl, halo, nitro, cyano, hydroxyl, alkoxy,
am no, acylan1no mono- al kyl agi no, di - alkylan1no

hal oal kyl , or hal oal koxy. 237“The conpound of claim
20, mherein R and R2 are al kyl. 24. The conpound of

et m 2 et el &l 1 R O L 0 B S

L lf@hﬁbyﬂa%l?h/ %R@kdﬂ%ﬂ al i\?\%x‘rolﬁﬂ dadRPoptdnal Kitbstitu®@- with alkyl,

The conpound claim erein R 'is

Cé:"}:]@ﬁlliﬁlr eys)paty AL, darorpaligl, hagp opirp, cyano, ydeosybmffsupicamino,
n RReR nyl

portloﬁ S%Bz%%ﬁéﬁﬁkéd%%§1%ﬁgﬂ?$ﬂbﬁ%g¥%{%%g k&ﬁﬁ

al kyl, cycoal kyl , cycloalkylalkyl hydroxyalkyl

g?;loam ;[%]r o%ﬁ% cf) %ﬁ@%%r %thafem gloégqu }éﬁfn Iggt%er with their shared
'nli“t&i a8 |f51yrh pyrazolbial D ahkiaxyl- Iajﬂki)r@&rﬂos 18l kydh oiBnallh&ubstituted with

VE{} 15 ﬁ?@ﬂ?ﬁi@aﬁé@hgﬁr %ﬁi#ﬁﬂ% gﬁ?ﬁ%"ﬁﬂ‘éiwxy&aikom,
aﬁﬁﬁd'acvlgﬁmo-r%n%%%%kﬁgaoo& ﬂkﬂhﬁh%%al%]ﬁﬂe bf‘heﬁbz%lk&y

cyanoal kyl and R2 i's al kyl . The compound
claim?29, wherein R is cyanoethyl and R2 is ethyl.
31. The conpound of claim 20, wherein R and R2
together with their shared nitrogen form
pyrrolidin-1-yl, piperidin-I-vl or

2-nmet hyl pi peridin-l-yl. - 35a 32. The conpound of
- claim 20, wherein RL and R2 together with their
shared nitrogen form pyrazolyl, imdazolyl, or

pyrrolyl, each optionally substituted with al kyl,
cycl oal kyl, cycl oal kyl al kyl , hydroxyal kyl, hal o,
nitro, cyano, hydroxyl, alkoxy, am no, acylam no,
nono- al kyl am no, di-al kyl am no, hal oal kyl, or
hal oal koxy. 33. The conpound of claim 32, wherein R
and Rz together with their shared nitrogen form
pyrazol -1-yl, imdazol-1-yl or pyrrol-I-yl each
optionally substituted with alk- 1, cycloal kyl,
~cycl oal kyl al kyl, hydroxyal kyl, halo, nitro, cyano,
hydr oxyl, al koxy, am no, acylam no, nono-al kyl am no,
di - al kyl am no, hal oal kyl, or hal oal koxy. -36- 34. The
compound of clainB3, wherein R and RZ together with
their shared nitrogen form 3-nethyl-pyrazol-I-yl.
35. The conpound of claim 20, wherein R8 is al kyl.



36. The conpound of claim1, wherein said conmpound is
of the formula (I11): 2 RNN\RR7 N~ )m RB NR6 R$
(ROP (I'l) wherein: pisfromQto4; RO is alkyl,

al koxy, halo or haloalkyl; and’in, n, Rl, RR R5, R,
R and R8 are as recited in claim1l. 37. The conpound
of claim 1, wherein said_conpound is of the formula
iy ke RRPROUNG Al alméawbmw(mli togisrayith their shared
nﬁk eﬁ%&hQBQﬁﬂhR%arém@k I, al koxy, halo or hal oal kyl ;

d R8 dare as recited in claim1. 38.

The conpound of claim 37, wherein R7 is hydrogen.

9. The ound gein R8 is nethyl.
3§ The T%%%o n Cp%f(ﬁgflm ?’gwre\}%g‘r & agkﬁ " is propyl

or butyl and R2 is methyl or ethyl. -37- 41. The

. onpound claim3 wher R cycl o pyl.nmet hyl
Bna ro s scoppPuicdt HHHLE ot G B i e fofmula (I):

wherein R is benzyl et 4-gethyl benzyl, and R s
met hyl, ethyl, propyl orNﬁutyI

wherein:
pis from 0 to 4;
R’ is alkyl, alkoxy, halo or haloalkyl; and

m, n, R}, R R®, R®, R7 and R® are as recited in claim 1.

37. The compound of claim 1, wherein said compound is of the formula (IIT):

#\N/#

ﬂ = e

Ra)\N/
{R9),
(ITH
wherein:
pis from 0 to 4;

R? is alkyl, alkoxy, halo or haloalkyl; and

m, R, R? and R® are as recited in claim 1.

38. The compound of claim 37, wherein R’ is hydrogen.
39. The compound of claim 38, wherein R® is methyl.
40. The compound of claim 39, wherein R' is propyl or butyl and R? is methyi or

ethyl.



43. The conpound of claim 39, wherein R is

cyanoethyl and R2 is ethyl. 44. The conpound of cl aim
39, wherein R and R2 togethey; with their shared
nitrogen forman optionally "subst i t ut ed het er ocycl yl

sel ect ed fron1pvrroI|d|n 1-yl, piperidin-1-yl and
net hyl perldln I- 45, The npou d of c
4a/her ei n’[%e \Wefeﬁn & ¢ gaet y aﬂdRz 1

by ogen forn1a 3- nethyl pyrazol -1 -yl group. 46. The
conmpound of claim2, wherein nis 1. 47. The
conpound of claim3; wherein nis 1. 48. A

har mac [ iL 2
B e 1 5 o SR S RRIRE B 0 TR hlt, ana R
1$anﬂwhmﬂnégﬂmﬁﬂ@rbssiof a conpound of fornula (1)
according to claiml in the mnufacture of a
medi cament useful for treating a subject havi ng a
48i sease Tkabepbiral ofl Gainmadd, dticadie ' Rycvan@abyTRRl RAMi Bhal,
CRF receptor antagoni st. 50. A nethod for preparing a
conpound of claim1, conprising: reacting a conpound
4af for myha chRboundbot c%aaﬁ??:%hel’eugﬁl Bdd RR§3§@ﬁ)er %ﬁ%ﬁ*@?&r@d
X is a leaving group a
nRrogen doms ap eptiqnelly swbs@lﬂaﬁdvhetimcwlr irse@ﬁteérﬁqmepmohdm 1-yl,

K gin Rl and RZ are as

pﬁ%gﬁkﬂeg ﬁ ?%1(1 511?7&% E%Q%dlwgw de a conpound of fornula
(1). 51.. The conpound of claim1l, wherein said

onpound.i s sel ec 3,9 , 6.2 ) . .
%Tet rah &F §yrped ‘f lg ngﬁ%&/@‘iﬁcmgsﬁ’%wpﬁlﬁlﬁ?amd
déigeg%mf&? seLrﬁ@hﬁl@mmﬂnﬁ grodh.- (7H) qui nazol i ne];

) ) 5! ' )
- Tet rahydr o) - 2" - et hyl - Uwr¢d|ethylan1no)sp|ro[(lH

451 ndene-Tpl Brnbftd &f@}éﬂﬁ%@ | idin n is 1.

47, The compound of claim 3, wherein n is 1.

48. A pharmaceutical composition, comprising a compound of claim 1 together

with a pharmaceutically acceptable carrier.

49, The use of a compound of formula (I) according to claim 1 in the
manufacture of a medicament useful for treating a subject having a disease state that is

alleviated by treatment with a CRF receptor antagonist.

50. A method for preparing a compound of claim 1, comprising:

reacting a compound of formula (a)



(2,3,5.6", ‘
- Tetra. hydro)-2' - et hyl - 4" - (N- benzyl - N-et hyl -
am no)spiro [ (1H)i ndene- 1 8' 3(87H) qui nazol i nej];
(2,3,5,6

-Tetrahydro)-2 -met hyl -4' - (Npr opyl - N-et hyl -
am no) spiro[ (1H)i ndene-1, 8 - (7H) qui nazol i ne];
(2,3,5,6', -Tetrahydro)-2'-methyl-4"-(NT
butyl - N-et hyl ami no) spiro[X1
H) i ndene- 1, 8' - ( 7H) qui nazol § ne];

3,5 .6",

-Tetrahydro) 2' -met hyl - 4~ (N | - N-buty] -
am no) spi ro[ (I H)i ndene-1| 8" - I'nazol i nej ;
(2,3,5',6' =

-Tetrahydr 0)-2' - met h?l - NN— RN- rret hyl

am no)spiro [(1H)indene-1, 8
(2,3,5 .6

-Tetrahydro) 2' - met hyl - 4' R\ 4fret At benzyl ., V- et hy]
- am no)spiro[ (] H)indene-1.,8%(7H) qU| nazol i nej;

gqui nazol i nej;

(2,3,5,6'", - T etrahydro)- 2 methyl @ - (pyrrolldlnl
-yI)spiro[(I.I—I)lndene 1,8 - (7H)quinazoline]; -38a-
(2,3,5,6",

- Tetrahydro)-2' -net hyl - 4" - (pi perldln 1 yl)splro[(lB)l

ndene-1, 8' - (71I)qU| nazol i ne

“h?&@w XHiy adenving erhup Ayl g0 K ]Frreﬁ((ﬁﬁ Ri ﬁ@rﬁidarﬁaﬁrmed in claim
) spi ro[(1H)| ndene-1, 8 - (717)qui nazol i ne];
2,31.5

“Tetr ahwﬁl@p aptingref fopiuly (b [RVR2MBy(@hwbereid B dedek hark as recited

f?gﬂd%f%,s%.ro[(“")' ndene-1, 8' - (711) qui nazol i ne];

_Tet r ahydproyid2' a—crasﬁtﬂcb)ahd 41 frBunELhy| - pyr azin- | -
yl)spiro[ (1H)i ndene- - (7H) qui nazol i ne];
(2,3,5,6

siTetra. iy &@)Jp&sndatdmun- B wief¥in R4 @RYhpHEYk QREQRY iRt

Q?Inl ;10) sph-3-6[-0 1 K $trrdraAe)-£ -methd 14 Ay p Ry etcaioprapiimkthi-
“hinditt iécywég?%ays (PR, 2 -t iyl LA
ami no) s(.3.0[-61 Hj ¢trederdey L, -Gt B H) el -alpetint! apiso)mird | (h &)indene-
1,8°-(7Hyquinazoline];

(2,3,5°,6", -Tetrahydro)-2’-methyl-4’-(N-benzyl-N-ethyl-
amino)spiro[(1H)indene-1,8’-(7H)quinazoline];

(2,3,5°,6°, ~-Tetrahydro)-2’-methyl-4’-(M-propyl-N-ethyi-
aminoc)spirof (1 Hindene-1,8°-(7H)quinazoline];

(2,3.5°.6°, -Tetrahydro)-2’-methyi-4’-(N-butyl-N-ethyl-
amino)spiro[({1 Hindene-1,8’-{7H)quinazolinei;

(2.3,5°,6°, -Teirahydro}-2’-methyi-4’-(N-benzyl-N-butyl-
amino)spiro[(1#)indene- 1,8’ -(7H)quinazoline];

(2,3,5°,6°, -Tetrahydro)-2’-methyl-4°-(N-propyl-N-methyl-
amino)spirof(1H)indene-1,8"-(7H)quinazoline];

(2,3,5°,6’, -Tetrahydro}-2"-methyl-4"-(N-4-methylbenzyl-N-methyl-
amino)spiro[(1 H)indene-1,8’-(7H)quinazoline];

(2,3,5°,6’, -Tetrahydro)-2’-methyl-4’-(pyrrolidin-1-yDspiro[(1 H)indene-1,8°-
{7H)quinazoline];



-38a-

(2,3,5°,6°, -Tetrahydro)-2’-methyl-4’ -(piperidin-1-yi)spiro[ (1 FYindene-1,8’-

(7Hiquinazoline];
| (2,3,5".6, -Tetrahydro)-2"-methyl-4"-(2-methyl-piperidin-1-

vispiro[(1H)indene-1.8"-(7H)quinazoline];

(2,3.5°.6°, -Teirahydm)é’—methyﬁ—ii-’—[]\F~(’2—cyanoethyi)-N—ethyl—
aminolspiro[(1H)indene-1,8"-(7H )quinazoline];

(2,3,5%,6, ~-Tetrahydro)-2’-methyi-4’-[3-methyl-pyrazin-1-
vhspiro[(1 H)indene-1,8"-(7H)quinazoline|;

(2,3.5°,6°, -Tetrahydro)-2 -methyl-4’-[N-propyl-N-cylopropylmethyl-
amino)spiro[(1 Hindene-1,7-(5 H)cyclopentapyrimidine]; and

- (2,3,5°,6°, -Tetrahydro)-2’-methyl-4’-[ N-propyl-N-cylopropylmethyl-

amino)spiro[(1 H)indene-1,6"-(5H)cyclopentapyrimidine].



