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invention relates to tricycl ﬁmmm Mﬁiﬁ es, to processes for their peys.
preparation, to pharmaceuti g ions containing themand to their
use in themapss/0o&1iThe first corticotropin-rel easi ng fact oPCY/UMRR2 S
I sol ated fromovine hypothalam and identified as a 41-am no acid peptide
(Vale et al., Science 213: 1394-1397,1981). CRF has been found to produce
profound alterations in endocrine, hervous and i nmmune system function. CRF
is believed to be the najor physthsmigal Compaunds)| at or of the basal and 10
stress-rel ease of adrenocorticotropic hornone ("ACTH'), Bendorphin, and
ot her pr opi(ﬂ{éqir@s@ﬁqﬁfehiiéh felaRBOA vk ydlie iderivatves e tpratessest fof)mlefr hﬁ:gg?ﬂi@[ toor
pituitary - 213 : n addition to its
role in ti%u%c%léﬁtc%%poﬁﬁg}gﬁcgﬁﬁgﬁég m%\%@ﬁ_t%ﬁggeﬁé%v%%)é% appears to be 15
one of the _&ivot al central nervous systemneurotransmtters and plays a
cruci al rol Bhej first F%‘@@P@ﬂ'lfﬂij‘s'ﬂhéa“’%dé@ Bareisalpted foanpyis hypgthalami and
Adni ni st r at identified asGRIA-athimcesstdl pgptide (Yaheet blr, Sciance R ;i1 3%4-138h 3Bl br al |
physi ol ogi Cakr hadskes TELRE b PRdudeegploniedtelati@ntin @adoctie, heroar sobsemued for an
ani mal . eXFﬁ@?tgmtflgznc‘ff’ioétdlt@ﬁ§fb'éllicv€dn6' Ye QR BB br phyﬁ@ﬁ@i@?'réﬂ!ayor oﬁ ktle M'Ya e landd tat a ¢ of
sugges recept or : S he ment o
5’8&?%?&% o] aé%egﬁmw%%ﬂ& hSmBRY PRCHIS! WenliflpfiR® 8 L&A

t he neurops S| S mani festin ersecrerion and, in
particul ar ,prﬁ%{?“?lé‘]?rz%@'ér(&r é/%deré"ﬁ@ ip&@’SFseg@’En%P%t&rl’%rp‘é{‘HW o&?lfieé Brugs. The
first CRF rSdempe 2i3: B39d3ddhi%8t)s were peptides (see, e. g., Rivier et al., U
S. Patent No. 4,605,642; Rivier et al., Science 224: 889, 1984). Wile
these pepti geadinst B0lsirslb afktithRting REprdfuctiRCHNCTH Ha POYAT)ICRFSpan tabd enuat e

the phaygmCol O GlonoP RANP ferbdis iter REMaEEES and BEEPE ShcANtAORN! St S

suffer trom ;usual dr aj’lcr 0 pg%%l de therapeutics 1 ncluding |ack of
stability alMferafing Pepedys QrerHUPPHTE P S Bre recent|y, small nol ecule CRF
recept or  anhdmoistretion of GRFclinselyrio theibenin elisits behavipsaly pysipipgtsaly pnd andecsiae crr
recept or anteggases slestical tb thosdwbsdreddifaan aymgerensed to f srassfilenyigpmpnt, Arm N R2
(A Wi th thgcdrdmilg Qlihibat daat sugas tthdd ERFOfecdptor Bnapehiss sy bé useddgein, thed, B and
Care ngd all, Dk '@ I ne@ipSychiakid EdisofieR RinifSsting I HypSsctietidd 6f BRRJandAin B, C and

X may be ni ;[aarrt(ljc%?a?, n?ary rgp?"ersgrg Rovel antidepressant and/or anxiolytic drugs.

The first CRF receptor antagonists were peptides (see, e. g., Rivier et al,, U. S, Patent No.
4,605,642; Rivier et al., Science 224: 889,1984). While these peptides established that CRF

25  receptor antagonists can attenuate the pharmacological responses to CRF, peptide CRF
receptor antagonists suffer from the usual drawbacks of peptide therapeutics including lack of
stability and limited oral activity. More recently, small molecule CRF receptor antagonists
have been reported.

30 WO 00/27846 discloses CRF receptor antagonists with the following general formula (A)

(AN
AP
A N/)\RZ

with the proviso that at least one of A, B and C is nitrogen, A, B and C are not all nitrogen
and either A-B or B-C is a double bond. A, B, C and X may be nitrogen or carbon.

35  Due to the physiological significance of CRF, the development of biologically-active small
molecules having significant CRF receptor binding activity and which are capable of
antsgonizing the CRF receptor remains a desirable goal. Such CRF receptor antagonists
would be useful in the treatment of endocrine, psychiatric and neurologic conditions or
ilinesses, including stress-related disorders in general.

40
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35 Due to the physiol ogical significance of CRF, the devel opnent of

bi ol ogi cal l y-active small nol ecul es having significant CRF receptor

bi ndi ng activity and which are capable of antagonizing the CRF receptor
remai ns a Wasioadile goal . Such CRF ref;eptor antagonists PGRUSIF2184 usef ul
in the treatnment of endocrine, psychiatric and neurol ogic conditions or
illnesses, including stress-related_disorders in general. 40 'ACTION' WD
03/008414 PCTI US02/ 22394 2 Wile s?gni ficant strides have been made toward
achi evi ng ORFile eignifimant otrideh rhavry fecnamaden fosvarda a¢hinying f CRIRFreguiatian t though

ant agoni st sagdntiki&faionl ETGRFYSceftonaegoniss, thee ramdinsfaoeef i detart\fereffertivé smattol ecul e
CRF recept o oRMid8RP k&ttor ahbi@briistd. Thérk S0l NERY férofhaRasuiiEds Rbrhpadaions

conposi ti o n§onﬁg19r%tss§$l{]€ﬁlg re%%bq onisfsC ?sp\{':?lr asMHIREORIBES 10 RS uBlereoft® Met hods

relating to t ereof 1o . Betrea or_exanpl e, ress-rela

di sor der, & By Bewpe THsERRied 'sf’rﬂfrf‘ichsprctsﬁgé%vgﬁtg’g %l,%hséﬁ‘ ¢ 157 %s\‘/%ﬁfeis ot her
rel at ed adveravigesether regted adyaniegescul ar the invention relates to novel
conpounds which are potent and specific antagonists of

corti cot r opinNpdrféuR@AShe) shvémioh OelaleCR novet @BRpcRds WHIE apr poterit ani repevifid on
provi des COM%PHQ?O&%TJC&E Rieksing fhoftr (i RQeptérSr €01 somers, prodrugs and

phar macguti cally acceptabl'e salts and solvates thereof R3 R2-,, (Cl-12)m
(1) wherein_ 15 Ris aryl or heteroaryl, wherein each of the abgve groups R
may be subsTheRyeserf ipypntionipgovides a%%&omda@ﬁfogwlﬁeéwa'éﬁw FeERP WS R Ein t he
group consamsiphanpaceticalip hesepsable saits ad sadvagey theredf - C6 al koxy, hal o C1-C6 al kyl ,
C2-C6 al kenyl, C2-C6 al kynyl, halo CI%C6 al koxy, Cl-C6 nono or 20

di al kyl am no, nitro, cyano and a g R5; Rl is hydrogen, Cl1-C6 al kyl,

C2- C6 al kenyl, C2-C6 al kynyl, hal o Qf- CeSH2al kyl, halo C 1-C6 al koxy, NH2,
hal ogen or cyano; R2 is hydrogeg_or H Q( R6) q( ChR) pZR7; R3 i s hydrogen,
C2-C6 al kenyl, C2-C6 al kynyl or |
al kyl, hal ogen or halo O -C6 al kyl

R
wherein
16 R is aryl or heteroaryl, wherein each of the above groups R may be
substituted by 1 to 4 substituents indendently selected from the group
consisting of:
halogen, C1-C6 alkyl, C1-C6 alkoxy, halo C1-Cé alkyl, C2-C6
alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, C1-C6 mono or
20 dialkylamino, nitro, cyano and a group Rs;
R is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6
alkyl, halo C1-C6 alkoxy, NH», halogen or cyano;
Rp is hydrogen or C(H)n(Rg)q(CH2)pZR7;
R3 is hydrogen, C2-C6 alkenyl, C2-C6 alkyny! or [CH(R¢)(CH2)plmZR7;
25 R4 hydrogen, C1-C6 alkyl, halogen or halo C1-C6 alkyl;
Rs is C3-C7 cycloalkyl, which may contain one or more double bonds;
aryl; or a 5-6 membered heterocycle;
wherein each of the above groups R5 may be substituted by one or
more groups selected from: halogen, C1-C6 alkyl, C1-C6 alkoxy, halo
30 C1-Cé6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, C1-
C6 mono or dialkylamino, nitro, and cyano;
Rg is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or (CH2)pZR7;
R7 is C1-C6 alkyl, which may be substituted by one or more groups
selected from halogen, halo C1-C6 alkyl, C2-C6 alkenyl, C2-Cé6
35 alkynyl, halo C1-C6 alkoxy, C1-C6é alkoxy, C1-C6 mono or
dialkylamino, nitro, cyano and a group Rs;
Y is carbon or nitrogen;



R5 is C3-C7 cycloal kyl, which may contain one or nore double bonds; aryl;

or a 5-6 nenbered heterocycle; wherein each of the above groups R5 nay be

substituted by one or nore groups selected from halogen, Cl-C6 al kyl,

C1- C6 al kowp 03teas4e+ 30 Cl-C6 al kyl, C2-C6 al kenyl, C2- Co RATKYSNR239hal o

Cl-C6 al koxy, CI| - C6 nono or dialkylamno, nitro, and cyano; R6 is

hydr ogen, C2-C6 al kenyl, C2-C6 al kyﬂl or (CH2)pZR7; R7.is C-C6 al kyl,

whi ch nmay be substituted by one or re groups selected from hal ogen, halo

Cl -C6 al kyl m&Egncs al kapipdeperdsatyd ords 51 kynyl, halo O -C6 al koxy, Cl-Cb

al koxy, Cl-C6pnono or disflokan intrgenfomiite 4.0, cyano and a group R5; Y is

carbon or nitrgogen; WO 0841@pB414 PCT/ US02/22394 3 in and n are

i ndependently L0 or 1; p js5bbhd0t, Mioigt eger from1l to 4, qis | or 2; Zis

a bond, SQ NH or S. 5 Acid addition salts of the free base am no conpounds

of the pPresent invention may. b prepared b t hods wel |l known i.n the art,

and may be 4%¢ Addivony Bt f g‘ﬁrﬁeﬁié?fda"i“ﬁ%f P%dsmgé{’]edgﬁeseghf"f’% SPR Y g‘?eni c acids

i ncl ude el peépered frpriethods wetklnpwn inhtharbisrd maw beoformed, frogyerganif gnd inorganic

met hanesul fLids.CSuitpblé @tgasioké arlude maket malic, dmdrice bergpiapiscerbie, suceinit.ar i ¢,

salicylic, giddnbQifortd) Phdtsttifonic, askit,C oxdNBNPRIpioic, RarFiMisalicylas patit) C,

stear ! Gy P Craofll USRS, cihathill Usfiric? Mobarid SRRARS I BA fuiiiorlana Sui tabl e
LN tude i g:;}uy

(oF o)

i norganic Cl. Irochl ori.c dr olr o Sul f . phori c,
and nitric %ereaesulioniqdsy ‘a@%}“ﬂ&gﬂ'ﬂ% y r?d%%@?ib@%&&n%gg%%%?cé sﬁgpg,,, of

structure (rhpsphprc, prgdtrie acids; Brugriboifin PRarmacuLely afeept c?g'bt° Bwﬁ‘éea)t f or ns.
15 The sol viatngendetrty encbmpaseararapd &) acbeptahlp dalbfoans. Ref erences hereinafter to a

conmpound according to the invention include both conmpounds of forrmula (I)

and thejg pﬂ%rs?@&gs%%g@u%mgﬁ%%@&Q acid addition salts together wth
p

pharmaceutically accéptabl e solvates. 20 In addition, prodrugs are al so
I ncl uded within the context of this i

, r,ventinon. Pr odr.u re an coval ently
bonded car rReferanceshereinalprdg 8 SoHPRURHFGUAHE &5t "s't"?“’lﬁ‘&?’h‘t“‘élu‘?eﬁnjﬁl ‘}?"W?‘é‘é}s ,9\tﬁen such
prodrug is facmilmi(®t endedheiro pharpeceitisally, amepfablel psidapdditipanealts) Pgethst iy ed by
nmodi fyi ng fpHaghdcamiodlly agdeptaplssdlvates. way such that the nodification is
cl eavedyg ei ther by routine manipulation or in

In addition, prodrugs are also included within the context of this invention. Prodrugs are any
covalently bonded carriers that release a compound of structure () in vivo when such
prodrug is administered to a patient. Prodrugs are generally prepared by modifying functional
groups in a way such that the modification is cleaved, either by routine manipulation or in

25  vivo, yielding the parent compound. Prodrugs include, for example, compounds of this
invention wherein hydroxy, amine or sulfhydryl groups are bonded to any group that, when
administered to a patient, cleaves to form the hydroxy, amine or sulfhydryl groups. Thus,
representative examples of prodrugs include (but are not limited to) acetate, formate and
benzoate derivatives of alcohol, sulfhydryl and amine functional groups o the compounds of

30  structure (I). Further, in the case of a carboxylic acid (-COOH), esters may be employed,
such as methyl esters, ethyl esters, and the like.

With regard to stereoisomers, the compounds of structure (I) may have chiral centers and
may occur as recemates, racemic mixtures and as individual enantiomers or diastereomers.

35  All such isomeric forms are included within the present invention, including mixtures thereof.
Furthermore, some of the crystalline forms of the compounds of structure (I) may exist as
polymorphs, which are included in the present invention.

The term C1-C6 alkyl as used herein as a group or a part of the group refers to a straight or
40  branched alkyl group containing from 1 to 6 carbon atoms; examples of such groups include
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert butyl, pentyl or hexyl.

The term 3-C7 cycloalkyl group means a non aromatic monocyclic hydrerarbon ring of 3 to
7 carbon atom such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexy! or



25 vivo, yielding the parent conmpound. Prodrugs include, for exanple,
conpounds of this invention wherein hydroxy, am ne or sulfhydryl groups
are bonded to any group that, when admnistered to a patient, cleaves to
form the hyx?e098414ni ne or sul fhydryl groups. Thus, reprBCSEHIG{2RIPE

exanpl es of prodrugs include (but are not limted to) acetate, formate and
benzoate derivatives of al cohol, ut hydryl and am ne functional groups o!'’

t he conpounds of 30 structure urther, in th f a carn oxylic
acid (- coogye °]é¢§fyér“§“lﬁél9saﬁ‘é“"€rf%?1é%}‘8' md%%c‘ﬁ“%"ﬁ‘éﬁﬁ?‘ﬁ“@?ﬁ??@" fl " esters,
and the |iKike. Wth regard to stereoisoners, the conpounds of structure (1)
may have chiral centers and may occur as recemates, racem c m xtures and

as indivi dulﬁh'eté%m%gém%ﬁt&erﬂ@ha@mmerm‘ﬁme&5od%lndatcﬁmuch i someric forms are
i ncludeg wit h| n the present invention, including mxtures thereof.

Furt hernore S f or of the. co d ucture
(1) may exfghF 9’5@ &lﬁ%ﬂgﬁ'éear\ﬁm @ﬁ'?é?(’épﬂ% Pl 5P canﬁ %{ngan% hgrtelr’11lvent| on.
The term C|at®@staanwdrwn GBS Feptasd wists haloggh &15h abf“&""é’éﬂ‘%aﬂf “P‘P?E‘c@?’loup
refers to araipradd dlatikor 40 branched al kyl group containing froml to 6
carbon atons; exanples of such groups include nethyl, ethyl, propyl,

icflglpz’)g.l )Igyl ﬂcQH-}ryé2 ck §1QQ-H'I Xéﬁ’ng‘s{ sg%fghtmﬂtbyahche@@lghﬁly i\debrcarb@r?(ﬁéhlcalJ &ﬁtaﬁrﬁ“‘r{ of Cg tC(7)
7 carbon at Fn°§'8‘8'g%8‘£ﬁ° lf°8? a'édﬂg ggc’maﬁcgggég?co ot s ; C%’P&Q c‘lﬂgpent yl,
cycl ohexyl %prongylp3rhytsavia Abueny), Gwmvieba "Q 59)%?@ y %b‘ﬁ?ﬁ?{ of \Rﬁ{ exegy!

unsat ur at edandytellisal kyl s i ncl ude cycl opentenyl and cycl ohexenyl, and the
| i ke. The term hal ogen refers to a fluorine, chlorine, brom ne or iodine

at om *Bte tﬁ{e%rﬂﬁéwc&hk )Ha BEAdRSIg ﬁﬂbrﬁ'b{ﬁﬁéheﬂlﬁlﬁﬂfhlmymgp QnRirkiry SI X
carbon ato a

hal ogen sutrﬁ %q? carﬁon atoni's tfor gﬁ% ﬁ%ﬁ%’ﬂb ﬁ&?eﬂ}ﬁ %)Sg’} dgﬁzdg E%@(P(?ke 10 The
term C2-C6 %PWEQ'TW“‘HE‘FQP' '%"y§f‘ f lfft or branched chai n hydrocarbon radicals
containing one or nore double bond and having from2 to 6 carbon atons
such as, foTheexanmhe, CBChatkpky gradp praypeny IC1-G bikoxyngroyp 2s defined pefore

2- pent eﬂyl 1su§stﬂtﬁm\3iﬂ1y4t least oREHalbgbrm, BrelREHLEMabrif sudh OEHB, or GCR. t he |ike. 15

The term Cl-C6 al koxy group nmay be a straight or a branched chai n al koxy

haox h ,
15 il Sl OB 1
The ter m hadns oCrocaTiple kendyindhaying fim2 196 carvenatems ‘8@%9@“@9’3 » APYB¥ES i ned

before 20 Ehingdyil,tictentnydi 3-metbtl-1Hwtynyl apdthe likd ogen, preferably fluori ne, such
as OCHER or OCF3. 25

The term C1-C6 mono or dialkylamino represents an amino group independently substituted
with one or two C1-C6 alkyl groups, as defined before.

The term aryl means an aromatic carbocyclic moiety such as phenyl, bipheny! or naphthyl.
30

The term heteroaryl means an aromatic heterocycle ring of 5-to 10 members and having at

least one heteroatom selected from nitrogen, oxygen and sulfur, and containing at least 1

carbon atom, including both mono-and bicyclic ring systems.

35  Representative heteroaryls include (but are not limited to) furyl, benzofuranyl, thiophenyl,
benzothiophenyl, pyrrolyl, indolyl, isoindolyl, azaindolyl, pyridyl, quinolinyl, isoquinolinyl,
oxazolyl. isooxazolyl, benzoxazolyl, pyrazolyl, imidazolyl, benzimidazolyl, thiezolyl,
benzothiazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl,
phthalazinyl, and quinazolinyl.

40
The term 5-6 membered heterocycle means, according to the above definition, a monocyclic
heterocyclic ring which is either saturated, unsaturated or aromatic, and which contains from
1 to 4 heteroatoms independently selected from nitrogen, oxygen and sulfur, and wherein the
nitrogen and sulfur heteroatoms may be optionally oxidized, and the nitrogen heteroatom may



30 The term C2-C6 al kynyl defines straight or branched chain hydrocarbon
radi cal s containing one oi- nore triple bond and having from2 to 6 carbon
atons including acetyl enyl, propynyl, 1-butynyl, 1-pentynyl,
3- net hyl - | Wueynesd14+and the |ike. The term d-C6 nono or dPGI/K§REZM0
represents an am no group independently substituted wth one or two C 1-C6
al kyl groups, as defined before. The termaryl neans an aronmatic
carbocyclic noiety such as phenyl, %iphenyl or naphthxl. The term
het er oary| teemtignaliy quatamiatd. dhhbetespayely aiaz be jafiegshest vis apphetgogiemperabeind havi ng
at | east «aif@n lTathe e adrRmcidbe@iitechot limhedb)mapelinyl pyyrgédinoapldpysuelidioyl, and
CO”E al ni ng Fsrihr?@i?t P%yd?rﬁ@rﬁ)h,on v@l’ér‘am:tar:nﬂ,c! lelnBQl,bo&ﬁataﬁﬁﬂowéﬂﬂyf@tﬁxﬁ@ﬂl,ldct r|) ng
systenmns. se | S ( : o]

te a%?érﬁ Ir%}ly?hi \(;e%'ﬁ ﬁ?oﬁ&r@ﬁ@)’, té G}ld gm pcitrot nbﬁﬂéﬁﬁ,

(1@&%, Aifiraf
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i sooxazol ylandBedkexazol yl , pyrazolyl, imdazolyl, benzim dazolyl,

t hi azolyl, benzothiazolyl, isothiazolyl, pyridazinyl, pyrimdinyl,
pyrazinyl, Rdpteddritdivé contoliitebf thisinventioh indRliethe foylbwing tehetpte (aw (yy! . 40 The
term 5-6 nenbered heterocycle neans, according to the above definition, a
nmonocyclic heterocyclic ring which is either saturated, unsaturated or
aromatic, and which contains from | to 4 heterjoatons i ndependently

sel ected from nitrogen, o%§gﬁ ghmsul f ur, 2am gfrei N the nitrogen and
sul fur heteroatons may be optionally oxi

may WO 03/ 008414 PCT/ US0215 ~

uat erni zed. The

arbon atomm . Thus, the

termincludes (but is not; ; N pyrrolidirionyl,

pyrrolidinyl, piperidinyl, hydagtoinyl, ctanyl, oxiranyl,

oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,

tetrahytoprim di nyl, tetrahydr® hi ophenyl, 5 t®trahydrothiopyranyl,

tetrahydropyrim di nyl, tetrahydrothi ophenyl, tetrahydrothiopyranyl, and

the |ike. Repraseabativaly Yoamppuint s ofarboh sl ainftweat dton. i ncl ude t he fol | owi ng

structure (la) and (I b) 10 wherein, respectively, Y corresponds to a carbon

and a nitrogen atom em.at i : [Sd ' SO

el ude. £ he B BRln O RASE L AL iy R TR0 e e, pilSnd SHUGI 2D, Bl

r espect 1% el (o) heeing respaefivgly, Ryis K”’I‘ 9) " Dependi ng upon the choice of mand n

in the conmpounds of fornuIaRQI) th. repreigptatige
] NN

am (Ila)

Depending upon the choice of m and n in the compounds of formula (I), th: representative
compounds of this invention include the following compounds (1l1a), (IIIb) and (IIIc).

20 (1) () (M)
Depending upon the choice of Y, m, n the representative compounds of this invention

include, but are not limited to, the following compounds (IVa), (IVb) and (IVc).



conmpounds of this invention include the follow ng conpounds (llla), (IM
and (111c). 20 (-Ila) (nb) (nt) Depending upon the choice of Y, m n the
representative conpounds of this invention include, but are not limted
to, the fowmsoeggr€onpounds (IVa), (IVb) and (I1Vc). WO O3R@IB2/32394

PCT/ US02/ 22394 6 (IVa) (1Vb) (1VC) More specific enbodi nents of the

i nvention include, but are not I|mted to, conpounds of the formula (1);
(rr), (rra), (rira), (Illt;'s (IIIc) (Y&), (I'vb), (lIvc): wherein: 5 R2
and R3 are not sinultaneously hydrogen; R4 is hydrogen » Further specific

enbodi nents of the i nVeni inclu are not"’ ed to, conpounds of
the formula (1); (11}, (EI.,J‘a) I b), (kde a), (I'vb), (1Vc):
10 wherein: Rl is d- group|or haljo C1-C3jjal roup, preferably
methyl or trifluoro ef el meng, i nvention include,

but are not linited to, combounds of the 15 fornula (D (1), (11a),
(Irra), (rirb), (lie), (IVaf1 (I'Vb), (IVc): wherein: R2 and R3 are not
si mul t aneously hydrogen; ®R4 is hydrogeff? and Rl is €2-C3 al kyl group or
hal o O - C3 Mbiepbecificombodimenss of therinpshtionigoluds, bupgre nap gjmited tpy %@P%éwﬁ Mbr e
preferred efﬁimdamsm)s(mj (itag (ihy @Ht)| @¥ia)j (heh)@es): but are not |im ted to,
conmpounds Ofperdiie fornmula (1); (1), (lta), (1lta), (I1lb), (I1tc), (1Va),

(1Vb), (I Ve) . h fot sinultaneously hydrogen;, R4
is hydr ogen %a%g?"?’é?%%‘ {Q‘Iﬂaﬁér?’g%% )?E&ﬁal o Cl-C3 al kyl group, preferably

met hyl or tr|fI FB’HETgﬁ?/I Ris an aryl group selected from
2, 4-di chl or ophenyl , 2- chloro 4- met hyl phenyl, 2- 30
chl or 0- 4- t rikihercsperiixt dmtlogingats bf e tehtive inalustsy Hifeamgmot limited ©. compawndhgf pheny ! |

2, 4- di et hmé fop,hﬁqmm,,(n)’gﬂmt(mab (Hi)elen My ph awy), (Ive: et hyl - 4- chl or ophenyl ,
2-met hyfy 4-, 4‘%' uoromet hyl, 2, 4-di net hoxyphenyl,
2- met hoxy- 42155

2 et vl L e Uy, o G DR S0

tnfluoromethy

Preferred embodiments of the invention include, but are not limited to, compounds of the
15  formula (I); (ID), (IIa), (IIIa), (IIIb), (IIlc), (IVa), (IVb), (IVc):
wherein:
R and R3j are not simultaneously hydrogen;
Ry is hydrogen; and
P.q is C1-C3 alkyl group or halo C1-C3 alkyl group, preicrably methyl or
20 trifluoromethyl;

More preferred embodiments of the invention include, but are not limited to, compounds of
the formula (I); (II), (ITa), (Il1a), (I1Ib), (IIc), (TVa), AVb), IVc):

wherein:
25 Rj and R3 are not simultaneously hydrogen;
R4 is hydrogen;
Ry is C1-C3 alkyl group or halo C1-C3 alkyl group, preferably methyl or
trifluoromethyl;
R is an aryl group selected from: 2,4-dichlorophenyl, 2-chloro-4-methylphenyl, 2-
30 chloro-4-trifluoromethyl, 2-chloro-4-methoxyphenyl, 2,4,5-trimethylphenyl, 2,4-

dimethyl-phenyl, 2-methyl-4-methoxyphenyl, 2-methyl-4-chlorophenyl, 2-methyl-4-
trifluoromethyl,  2,4-dimethoxyphenyl, 2-methoxy-4-triflucromethylphenyl,  2-
n¢thoxy-4-chlorophenyl, 3-methoxy-4-chlorophenyl, 2,5-dimetho..y-4-chlorophenyl,
2-methoxy-4-isopropylphenyl, 2-methoxy-4-trifluoromethylphenyl, 2-methoxy-4-
35 isopropylphenyl, 2-methoxy-4-methylphenyl, 2-trifluoromethyl-4-chlorophenyl, 2,4-
trifluoromethylphenyl,  2-trifluoromethyl-4-methylphenyl,  2-trifluoromethyl-4-
methoxyphenyl, 2-bromo-4-isopropylphenyl, 2-methyl-4-cyanophenyl, 2-chloro-4-



2- met hoxy- 4-i sopropyl phenyl , 2-nethoxy-4-trifluoronethyl phenyl, 2-nethoxy-4
35 isopropyl phenyl, 2-nmethoxy-4-net hyl phenyl,
2-trifluoronethyl-4-chlorophenyl, 2,4- trifluoronethyl phenyl,

2-trifl uor aeaswgsHdl- net hyl phenyl, 2-trifl uoronethyl -4- neRGIGYSPRRABAY| |

2- brono- 4-i sopropyl phenyl , 2-nethyl -4-cyanophenyl, 2-chloro-4 WO 03/008414
PCT/ US02/ 22394 7 cyanophenyl, 4-nejhyl -6-di met hyl am nopyri di n-3-yl,

4- di met hyl am no- 6- met hy| - pyr|d|n 3-yl, 6-dinethyl am no-pyridin- 3- yI and

4- di met hyl ami no-9ysnoplenil. 34-FiethyEs-dimeinylaminerymdinrings ‘Geiesiupmmotamethy

i nvention are: Hyridin-3-yl, 6-dimethylamino-pyridin-3-yl and 4-dimethylamino-pyridin-3-yl.

1-(4- nethoxy 2 nethylphenyl) 7- et hyl - 5- (1 propyl-butyl)-1,2,2a,

3,4, 5 hexa nd} £c'cél'alﬂg RARNARALIH £

i (2223 Ej % ethyiﬁ%yg)’ -:rnietgg 5-(18 rcgﬁg%uﬁ?t: %%%34 g-hexahydro-1,5,8-

(2 chloro m“ﬁﬁ¥ P gyl ) - 7- met hyl - 5- (1- propyl -butyl)-1, 2, 2a, 3, 4, 5- hexahyd
ro-1, 5, 8- 10(%4-ﬂnanzthylahﬁemla-@me}hyéﬁré}-propyl-butyl)-1,2,2a,3,4,5-hexahydr0-1,5,8-triaza-

9- (2, 4- di nedicknabhtpleeny| ) - 2- et hyl - 4- (1- propyl - butyl ) -5, 6, 6a, 7, 8, 9- hexahydr o-
4H-1,4,9- ty. tZa&?or@m%ﬂ‘Jyﬁaﬂﬁtyl) 7-methyl-5-(1-propyl-butyl)- l22a345 hexahydro-1, 5 8-

9- (4-mafdrﬁ] é(ma na% rgheny ) - 2- met yF 4-(1- propyl - butyl) 5, 6, 6a, 7,

8, 9- hexa ydroéﬁ—f phenal ene gég H%)gy ‘HZ orrrula(l),
and salts afithsHmg Y‘e°§‘°‘? : '@8 yl 4ﬁ§§f’r°(5’é{]%'ltyé)p \ %é/) i r}‘b"e 4P et hods
out | i ned hetriedarphnatene; | n t he follomnng description, the groups R, R, R2,
R3, R4, R5,9-(4RG¢thdRy;2-niethy¥sphdhyl)i2rmethy]-4461-praplyl dutyBabe,Ga T8, Mteaatiydrg-4&45 pr evi ousl y
defi ned foqugqmgy alefe. formula (1) unless otherw se stated. Conpounds of
formul eyg 11), i ich R4 is hydrogen, may be conveniently prepared

2;: C?Lﬂ P)g teorgp%%n scc)alf lfc?r‘x’n“uﬂ%), ndCealts a]hd sé%ggsr{ﬁerg‘ofﬁ%a)(é@prwa;ed% the Qmﬁal R=~1J~
methods outlined hereinafter. In the following description, the groups R, R1, R2, R3, R4, Rs,
Rg, R7, X, Y, Z, m, n, p and q have the meaning as previously defined ior compounds of
formula (I) unless otherwise stated.
20
Compounds of formula (II), in which R4 is hydrogen, may be conveniently prepared
according to the following Scheme 1:
Scheme 1

,R
m=1 T b)
RJ
R’\N j\
' XY~ (CH),
s
R; L
v

(vin

25  in which:



25 in which: WD 03/008414 PCTI US02/ 22394 8 step a stands for intranol ecul ar
cyclisation by heating in a high boiling suitable solvent (like diphenyl
ether) at a tenperature nore than 150C and eventually in the presence of
an aci d camQ 808415 step b stands for reductive am nati onPGI/E$N22B¥4 ani ne
RNH2 using a suitable reducing agent, like for exanple NaBH(QAc)3; step c
stands for formation of the al dehy group by Wttig reaction with

(et hoxynet hyl ) di phenyl phosphi ne oxide in the usual conditions, followed
by acid hydrolysis of the obtained enol ether. 10 Conpound of fornula
(VI11) may be pteppar ed stanssdorditragmolegulartvgclisation dyiheriinsirhahigh boilingSuiwablee 2 OFt
~~ O ' (XIl) R 1~2-'solenOike dtpHenylQtler) &1, a (emperatid nmiore vdan dB0°Clandst ep a'
stands for intranmol eculahngitch kRdtds@Be n i@ty eaction ; step b’ stands

for conyersion gf e IYAIGXY GLAVPGmlofhich S 180T RRUL 1% Uhable
selected froma Broup consi sting.,of: ha reactfve Tesidue of a
sul phoni ¢ aci d (mesyl af®ucRgasFfikgyore e%? AtRiflate (OTF); step c'
stands for react®Psen wi sandshier dermetds| of B akdehydg) groun by Phigiec reediBi Yitons (e. g.
20 K2COB) and in an ap(otthaxyuéthy)diphenyd| phesphine stxéde dh the awseks doditions,

i ntramol ecul ar cycl i sakdlewed by deridlyGrolsnelithd dbfisned endYethér- BUOK) ;  step e
stands {pr decarboxylation in acid conditions followed by conversion of L

Compound of formula (VIII) may be prepared according to the following Scheme 2:

Scheme 2
/fLOEt FtO OEt | = OEt
a'
RI NHJ R (o]

i H

XIv)y (X11)
b
OFt Ronm
R:;ﬂ\ (XID)
R’\N Rj
Et0” "0 N
\ oFt  ————— | OEt
| ¢ Y
Z Ry L
R{ L
X) (X0

OEt
— .
(IX) (v
in which:
16 step a’ stands for intramolecular cyclisation by Claisen reaction ;
step b’ stands for conversion of the hydroxy groups in a suitable leaving group
L, selected from a group consisting of: halogen or a reactive residue of a
sulphonic acid (mesylate, triflate), preferably triflate (OTf);
stepc’ stands for reaction with the suitable amine (XII) in basic conditions (e.g.
20 K72CO3) and in an aprotic dipolar solvent;
step d’ stands for intramolecular cyclisation in basic conditions (e.g. t-BuOK);
step e’ stands for decarboxylation in acid conditions followed by conversion of L

group in a different leaving group, preferably chloride.



group in a different |eaving group, preferably chloride. WO 03/008414

PCT/ US02/ 22394 9 Conpounds of forrmula (l1Vc), in which R4 is hydrogen, may
be conveniently prepared according to the follow ng Schenme 3, starting

f rom conpowad®s/008414 or nul a ( XV), whose preparation i s knoRGT/H$0dRI3¥0he
literature (see the Experinental Part for the details): Scheme 3 N Ow g..
(XV) (XIX) (XXI'1) 5 h" c¢" in which: step a" stands for honol ogation of a
carbon atom by Wttig reaction with the suitable lide, in the presence of
a suit abl e Gompawids of dermulaj (F¥c)ninpyhich Ry hydregen By %% convementiy prepatedi n an
aprotic solaending tcCthe dsllosirgt Scherhe B,| sterting faom eorhpoundsuafHommilal (XV), whose

t et r ahydr of gdpafiionSit REbwA frofd tBEGterafufd (sed SHeEkpdiridtal Bagtifer thedeardls)d condi ti ons
(e.g. HCL igy THR) of the enol ether (XVI); step c" stands for reduction of
t he al dehyde group of corrpo%nds (XVI1) by a_ suitable regucing agent (e.g.
NaBH4); 15 ste & st ands f of ot ecti op of ‘it hydr exy gno of conpounds
(XVII1), pref Wkt - i Cl 1BS) A heT¥ dazol e and DVAP
as catal yst to®r.t); S | *ecands foll_gicr vVeg #sg ed” Buchwal d
reaction wit'h theSsuitable’aniline deriva(iVe ®\NH2; 20 step f' stands for
deprotection of ohhe hydroxy ¢psotecti ng growpmufe.g. Et3dvan 3HF in DV at
r.t. overnight); step g" stands for cod)versi on of the hyt}:l{roxy group in a

2

| eavi ng group, such as nesyl ate; ) N\ h R
& Ry ¢ r' N
- o — |/: OPg — OH
N Isz Ry N lH R{ )
| OPg R R
R; Cl

R,

(XIX) (XX) // xx)
pd
/ £
/
Rz\ g
Ry, N—CR,
" -\R"‘ w N
¢ N n |
—— — o
I P L Rl ) m"
R; N IIIH R
R

R

N—CR,
(XX X1 g (IVe)
L .
R
in which:

stepa’  stands for homologation of a carbon atom by Wittig reaction with the suitable
ylide, in the presence of a suitable organic base like n-BuLi. The reaction is
carried out in an aprotic solvent such as acetonitrile or an ether such as

10 tetrahydrofuran;

stepb”  stands for usual hydrolysis in acid conditions (e.g. HCI in THF) of the enol
ether (XVI);

stepc”’ stands for reduction of the aldehyde group of compounds (XVII) by a
suitable reducing agent (e.g. NaBHy);

15 stepd’’  stands for protection of the hydroxy group of compounds (XVIII), preferably
with t-BuMe3SiCl (TBS), in DMF with imidazole and DMAP as catalyst
(0°C to r.t);

step e”’ stands for microwave assisted Buchwald reaction with the suitable aniline

derivative RNH3;

20 step ' stands for deprotection of the hydroxy protecting group (e.g. Et3N - 3HF in
DMF at r.t. overnight);

step g”’  stands for conversion of the hydroxy group in a leaving group, such as

mesylate;



(XVI) e" OPg R, RI1H2 KI Nrs, (XX) WO 03/008414 PCT/US02/ 22394 5 10 step
h" stands for intranolecular cyclisation in basic conditions;

alternatively, the conpounds (XX I1) may be obtained from conpounds (XXI)
according D084 i ; step i" stands for intranol ecul ar cBEI/USKARLGH, for
exanpl e by mesylation of the hydroxy group in basic conditions (i.e. Et3N)
followed by in situ cyclisation; step m stands for reduction of the

enam ne derivative (XXI11) with a sWtable reducing agent, such as My in
MeOH or NaBH4.stepdirpolstasks fof inframetedular Cydliyation fi/basic qonditions; aigpnativelypthepar ed

anal ogously fol | ow ngorﬁﬁcﬁﬁdsmﬂl)lﬁayaﬁ'é'l&iﬁh’&d|froErDc031po&ida(XXl)gccfof&rl§l substrat e
containing already thg,group R4. Exanpl es of suitable hydroxy protecting

group include trlhydrog l. et hers,. su |yl or
t-butyl dj met hyT®i' y sr@?‘ﬁ E)}( mﬁ%’QoK‘L’u 03 el S§tmn %} %Q% &Eémn%]r?xtz{ergmved
by wel | Sknown st andar}‘&drﬁ’f'yo%‘é{ﬂd‘i@écf%‘l?& "%1 e é°1 ?y ‘Bé‘&‘ PRIV ecti ve
Groups in Or gastapan’l5 s@hdsnfos tredpctionaefethe sgaming derivgtivee KOV Jvith a\sWiEbKi e

(Pl enum Press, 1973) kedubifg agentasuph & Mgin &eQOPpriNaBH4t - but yI di net hyl si | yl
group, this may be rem)ved by treatment with tri et hyl am ne

trihydroflugride I ared from

ot her Itsg mt‘:‘?ds i {‘@3 @ﬂg%{%&%@li q%é % mggﬂfa éﬁesrg‘lg]?lg of the

corrpoun of Saherpes It& (s ol éﬂﬁ"ﬁ%ﬂm a‘f"r%?i‘g 25 30 The conpounds of

Lorrrul a (III) may readily be |soI ated in assoctlmgtlon V\nthb;ol vent nol ecul es

y cryst al | Exaaipies bf snitabdevigpmxppriomrtingferoap inglude wipydreabylsullyashers sueh agitiee t he

?8; :Tﬁisgo?f“) ﬂgg&?gwﬁioﬁsr%:atﬁ\giﬁﬁthﬂsweuggf m&}gaﬁaﬁ%pmmt fingDgrows fmyg;wmvml‘ ?ener a:c
ution o

a corre ong}ﬁ;é e(r%an%tlg%}r:rg &%ddz)%(s a“gi aé&:so c(l)u“(rjlfrci;ot&?gg‘a;é;n ?p gf e usi ng

convent hemliy o prgcs %ﬂ’éc é(tz?ulfe»p gn i Oner i Z@ rpé{ an&f from

the racem ch@rﬂBéimch“Bﬂd’WG}Pﬂﬂ\yégr("ﬂbt é“’ﬁf"" yrt%?Fm%ﬁlf@h %‘@'é"d‘ﬂ?ee The

subj ect i nveihydrofluodiiso i ncl udes i sot opi caI | y-1 abel ed corrpounds, whi ch are
identical to those recited in forrmulas I and follow ng, but for the fact

that one Oerﬁe&an&cﬂa‘gler it ﬂﬁ?cilso be prepared from other salts, including other

20  pharmaceutically acceptable salts, of the compound of formula (I) using conventional

methods.

The compounds of formula (I) may readily be isolated in association with solvent molecules
by crystallisation or evaporation of an appropriate solvent to give the corresponding solvates.

25
When a specific enantiomer of a compound of general formula (I) is required, this may be
obtained for example by resolution of a corresponding enantiomeric mixture of a compound
of formula (I) using conventional methods. Thus the required enantiomer may be obtained
from the racemic compound of formula (I) by use of chiral HPLC procedure.

30

The subject invention also includes isotopically-labeled compounds, which are identical to
those recited in formulas I and following, but for the fact that one or more atoms are replaced
by an atom having an atomic mass or mass number different from the atomic mass or mass
number usually found in nature. Examples of isotopes that can be incorporated into
35 compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine, iodine, and chlorine, such as 3H, 11C, 14C, 18F, 123] and 125],
Compounds of the present invention and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other isotopes of other atoms are
withit the scope of the present invention. Isotopically - labeled compot.uds of the present
40 invention, for example those into which radioactive isotopes such as 3, ¢ are
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e.,3H,
and carbon-14, i.e., 14C, isotopes are particularly preferred for their ease of preparation and
detectability. 1!C and 18F isotopes are particularly useful in PET (positron emission
tomography), and 1251 are particularly useful in SPECT (single photon emission



by an atom having an atom c nmass or nmass nunber different fromthe atomc
mass or mass nunber usually found in nature. Exanples of isotopes that can
be incorporated into 35 compounds of the invention include isotopes of

hydr ogen, ®& @a0841hi trogen, oxygen, phosphorous, fl uori neCT/US2%4 and
chlorine, such as 3H, | 1C 14C, 18F, 1231 and 1251, Conpounds of the
present invention and pharmaceutically acceptable salts of said conpounds
that contain the aforenentioned iso1t1opes and/ or ot her isotopes of other
atons are camiphterizeditbreogsapbpe albisefl én praisiseeing.nkustheri oibstitutiont Wi keaviey -

| abel ed conp@bpesisisch @f ddukaiumy RS @K} cad @ffora v@tin thetapelitradesnagy resulting $iemi nt o

whi ch radi Oﬁgtel[;vﬁethb%gE ARBHityS UG edmpRHincrbfd # Sivo I ABNIPOF AdAsbd @sggeusef ul in
drug and/ or, substlate, LssUe, disty LBULT QN S SAYnubtds! {kfthy' beied 3 and
car bon- 14, TPOEremens @, e BRY SR BAT Ll cul arly P et ar r e tor tg ir ease of
pr epar atd oncogmaunds of denylsi 1 prdy following of thigy Inyention a9 gpnsally be RIepate gtm arly
useful in RERyfipesi the procedvires Slisslesedt ip fheyBehpings) andégndn the Fxamiples prew.ityul arl y
usef ul in SRAEGHutngianghdily phaitabie igmipiailo hbdd f3¢eA0 B binoRGHIdpSoIR/ RBSEN 11
conmput er i zedadeprogr aphy), all useful in brain imaging. Further,
substitution wth heavier isotopes such as deuterium i.e., 2H can afford

certai her.ap I ¢ advant ages sul ti from .greater netabo)i ability,
for exanpl ehen(g#%é%"é}ami _?Pt%(’@f)ts Hgfﬁ}‘ Ifrfsf'ggiB‘fenﬁ?da%é‘) %&%s%fé‘éﬁy ?te!(ﬁ’ﬁ;\cr@ nts
and, hence, repRipr Isie jpeluding CBE 1 spdSRFe? sscpriemerhimar de uied Ji dt5i reaimept Plapel ed 5
conmpounds odonfliGonmutediated &y GRF of CRFwieergtorsf t hi s i nventi on can generally be
prepared by <carrying out the procedures disclosed in the Schenmes and/or in

t he Exanpl efhetgﬁggwmepsvofawp&otuh& 1t i r@cefn%%ugymamy baliEming@boRiicd! | Y
| abel ed gea ent

r.a.non-I opi cal | abel e reagent. 10. The F
recept of® an éado'ﬁftg?‘,lg %"f“agﬁeaﬁ{ gﬁagﬁ 5 %\l’{/éhr‘lst H‘&%"%a'éﬁ'&n%P a?)get 8}%{2\?&@& at the
CRF  recept ®ecif biadingel GBI tyltiperter andqantagpnizing sebidiiiesassocaind - He “used in
t he treat mesmpofind of stmetituré Ghmayrbedissessed a5 potoRy app CRRRENtAZODISHPIOINS O TigEe
ef f ecti venegaenally stcepteampesayscforcthis purpbie, inchadiygt (but nanlirsiced o) e avmys bladet er mi ned

by various pyl5.RamaYalEiINwbsoiensd!T:18810087) 44dBafitlid 8QNi(Syineps01: $7Dj1g87).Nvent i on
are ca |l e of inhibiting the specific binding of CRF to its receptor and

antagonizing activities associated wth F. A conmpound of structure (1)
may be assegl?eémlf &‘cpé?ff'f’\?ﬁlf‘ XYy 5aiﬁ5ﬁg°‘§?f$§bé'o‘m"§tthfb§;pmé’ﬁ?e%‘f“ ‘gueﬂgner ally
accept ed asssinyiatfonr preximity JSPpostle ligaed biafnép resombindt Membrang PrepdRRtithe assays

di scl osed &yrebdipnthe GREtecaptars Which ihleun bisd ioevhes gérm {Blufitif ¢)atalib@®ABRiIdsSagl | a et

al . (Synapsg tle Expérmdn®B Part wil®be dlQ0seiRine QSHRRE Mk sxpoiineltlg assay was perfornmed
by usi r1%5the honbgeneous technique of scintillation proximty (SPA). The
|

| i gand ndg,.t 0 yeconbinant nenbrane.pr.e tion expressi t he..CRF
receptors \Aﬁ’i"&?l’ieéfﬁmf & ﬁﬂﬁreﬁﬁ’t‘i’ gb“ﬂﬂégwgﬁlgg%kggﬁfpg i arl_llfl)ggon_(':%sa%fé lgﬁiu%neads. I'n
t he Experi nbave & Kipgssithag 10 npdn @) rielerrdenbpfimenterf 4hip inveptiopa, CBE seseptofent s
antagonist has a Ki of less than 10 um.
As set forth in greater detail below, the Ki values of representative compounds of this

30 invention were assayed by the methods set forth in Example 4.

Compounds of the invention are useful in the treatment of central nervous system disorders
where CRF receptors are involved. In particular in the treatment or prevention of major
depressive disorders including bipolar depression, unipolar depression, single or recurrent
35  major depressive episodes with or without psychotic features, catatonic features, melancholic
features, atypical features or postpartum onset, the treatment of anxiety and the treatment of
panic disorders. Other mood disorders encompassed within the term major depressive
disorders include dysthymic disorder with early or late onset and with or without atypical
features, neurotic depression, post traumatic stress disorders and social phobia; dementia of
40 the Alzheimer’s type, with early or late onset, with depressed mood; vascular dementia with
depressed mood; mood disorders induced by alcohol, amphetamines, cocaine, hallucinogens,
inhalants, opioids, phencyclidine, sedatives, hypnotics, anxiolytics and other substances;
schizoaffective disorder of the depressed type; and adjustment disorder with depressed mood.




25 Wth reference to CRF receptor binding affinities, CRF receptor

antagoni sts of this invention have a Ki less than 10 m In a preferred
enbodi ment of this invention, a CRF receptor antagonist has a Ki of |ess
than 10 m WAB03488414orth in greater detail below, the Ki vBFT/ES2GR3%4
representative conpounds of this 30 invention were assayed by the nethods
set forth in Exanple 4. Conpounds of2 the invention are useful in the
treatment of central nervous systerﬂ di_sorders ere CRE recge toros are

i nvol ved, |Maipradepressiyeatisordars my afsp EespltBRm aggengspldurgitel GgRditien wﬁycﬁ?s, epr essi ve
di sor ders inetlimitidig npiopradislrinferctimediaietss, mispatriagd arbardg &8si on, single or
recurrent 35 maj or depressive episodes with or without psychotic features,
cat at oni ¢ fEAJSLERS of IR liRREA sk alsol RELIUR &R tre@iméRt & PlevErRidh WF Rfiz6phraaRSt par t um

po f Rhizt
onset, the jreatnent of anxiety treg : ; ers.
Ot her ndod dttﬁo %Fsde'f’%lu&é?ﬁ: S ecfangotp h‘?ﬁla’t hﬁ%kéﬁ%dﬂ%ﬁg%&%%@,egdg ?A\%Q

di sorders i%@F?P&@“Gyé‘tjﬁgfﬁi‘@t@iS%‘BP\(Q%F“‘W’Tsﬁl“%lé?}}‘?p{??‘a'l ate onset and with or
wi t hout atypical features, neurotic depression, post traumatic stress

di sorders atyingoasdsalf tighiatkinton shenmafiiliaa aodlgedivs. thh @arAbutdnahayearé gsefu} e thewi t h

early or | at&mns6t wraatib paig RLES &EFbsiEPQitive MRARE thdhiatid VBB Paid suéh addepr essed
mod; “i‘bog bcrlalnc % Ec)jlgruil &Poﬂ%&%?ﬂ s?%liaglsmggain Q@&c@t’iﬂ’iﬁgei%’ st@&?ﬂ&dﬁ%’toid or

hal | uci nogens, al ant's S, .phenc notics,

i : ¢ gﬁ; in su tﬁ{éltdlne lse aitclvir?a?’lbrlla
anxi ol yt i csPSIRNC ATHRYS: Sapanatiif pan Such A5 RORAFPERG PRALPIG SEPFELT SFUERE
depressed tsppraenta od ingerpasist reuraleisiidrmyalgianfauspigin prinherabnsyrpahy Wb 008414
PCT/ US02/ 2 2@6rbpdiRy, Mesnethedppindesi vecudipsidy,deXIDS neslatedl gwuiopatil t ofcipdph a
general mediegalgid; @Rrédldtd ReukdlEd, Ufldsi@hariigeal neGralglaj reflexe yripathetio/ dasy Al
i nfar Ct‘f50 n hQﬁt grcr)r%a%aér?vﬁﬁﬁg rﬂ%rﬁlg%f andé’clﬂg Glch Q9 miﬁ’&iﬁc, 2ER0BODSE Rhsidche

i nvention are ul .. treat nent or .prevention of I hr eni c
5 di sorder :ief"?ﬁ'? %df’ﬂ@'%%ﬁﬂ_&'h‘g'r“dp%‘;‘:h‘i“i’% Wy SIS P ggsseda%e?gag%’ s@ﬁﬁ%‘éﬁﬁr eni a,
catatoni c 9Beer PaiphPER(of Viseardi originy SHHTPiateEmalsean: 2GR FANIPAIeNY RALY: FRAYHS

schi zopr eni iajuryGaip dysetsnogrhoep reenistinabpaini; ignipgitis; graeimoiditiggmuspdesyeletplaging | n
particul ar folvesdciapsin &I abihl stefiosish prolapsed alistresoiatiaaf arginayamitylosingxpomiyslitish as

post opeypt | o%t;@@ﬂﬁg‘,;scatr batRh;afd MYt RipiA sRAlaBpdstsidkertaldiic Baidchi al  pl exus;
chronic paih such as arthritic pain such as occurring in osteo-, rheunatoid
or soriatic arthritis; neuropathic in such as_post-herpetic neyral gia,
tri ggm' nal GeERo4Ngy;of the invepbaafF ﬁ“dFeqﬂg‘?éﬁ[ﬂ‘éBgﬁt‘af“?ﬂ%%’rsé’f‘gpﬁfl)?ﬁpﬁ%F&&]al gi g,
causal gi a, foed indeandin piccumstpisessyich agiapgseni, anorexia NepygERaRg bulimia.

chenot her apy-i nduced neuropat hy, AIDS rel ated neuropat hy, occipital
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Furthermore compounds of the invention are also useful as memory and/or cognition
enhancers in healthy humans with no cognitive and/or memory deficit.

35  Compounds of the invention are also useful in the treatment of tolerance to and dependence
on a number of substances. For example, they are useful in the treatment of dependence on
nicotine, alcohol, caffeine, phencyclidine (phencyclidine like compounds), or in the treatment
of tolerance to and dependence on opiates (e.g. cannabis, heroin, morphine) or
benzodiazepines; in the treatment of cocaine, sedative hypnotic, amphetamine or

40  amphetamine- related drugs (e.g. dextroamphetamine, methylamphetamine) addiction or a
corbination thereof.

Compounds of the invention are also useful as anti-inflammatory agents. In particular they
are useful in the treatment of inflammation in asthma, influenza, chronic bronchitis and
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waterbrash/regurgitation, heartburn, such as episodic heartburn, nocturnal heartburn, and
meal-induced heartbum and dyspepsia.
30
Compounds of the invention are of particular use in the treatment of gastrointestinal disorders
such as irritable bowel syndrome (IBS); skin disorders such as psoriasis, pruritis and sunburn;
vasospastic diseases such as angina, vascular headache and Reynaud's disease; cerebral
ischeamia such as cerebral vasospasm following subarachnoid haemorrhage; fibrosing and
35 collagen diseases such as scleroderma and eosinophilic fascioliasis; disorders related to
immune enhancement or suppression such as systemic lupus erythematosus and rheumatic
diseases such as fibrositis; and cough.

Compounds of the invention are useful for the treatment of neurotoxic injury which follows
40  cerebral stroke, thromboembolic stroke, hemorrhagic stroke, cerebral ischemia, cerebral
vasospam, hypoglycemia, hypoxia, anoxia, perinatal asphyxia cardiac arrest.

The invention therefore provides a compound of formula (I) or a pharmaceutically acceptable
salt or solvate thereof for use in therapy, in particular in human medicine.
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For oral administration, the pharmaceutical compositions may take the form of, for example,
tablets or capsules prepared by conventional means with pharmaceutically acceptable
excipients such as binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or

30  hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g.
potato starch or sodium starch glycollate); or wetting agents (e.g. sodium lauryl sulphate).
The tablets may be coated by methods well known in the art. Liquid preparations for oral
administration may take the form of, for example, solutions, syrups or suspensions, or they

35  may be presented as a dry product for constitution with water or other suitable vehicle before
use. Such liquid preparations may be prepared by conventional means with pharmaceutically
acceptable additives such as suspending agents (e.g. sorbitol syrup, cellulose derivatives or
hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles
(e.g. almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives

40  (c.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain
buffer salts, flavouring, colouring and sweetening agents as appropriate.

Preparations for oral administration may be suitably formulated to give controlled release of
the active compound.
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The compounds of the invention may also be formulated as depot preparations. Such long

30  acting formulations may be administered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for example, the compounds of the
invention may be formulated with suitable polymeric or hydrophobic materials (for example
as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for example, as a sparingly soluble salt,

35
For intranasal administration, the compounds of the invention may be formulated as solutions
for adininistration via a suitable metered or unitary dose device or alternatively as a powder
mix with a suitable carrier for administration using a suitable delivery device.

40 A proposed dose of the compounds of the invention is 1 to about 1000mg per day. It will be
appreciated that it may be necessary to make routine variations to the dosage, depending on
the age and condition of the patient and the precise dosage will be ultimately at the discretion
of the attendant physician or veterinarian. The dosage will also depend on the route of
administration and the particular compound selected.
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acting formulations may be adm nistered by inplantation (for exanple

subcut aneously or intranuscularly) or by intramuscular injection. Thus, for
exanpl e, the conpounds of the invention may be fornulated with suitable
pol ymeric or hydrophobic materials (for exanple as an enmulsion in an
acceptable oil) or ion exchange resins, or as sparingly sol uble
derivatives, for exanple, as a sparingly soluble salt. 35 For intranasa
adm ni stration, the conmpounds of the invention nay be fornul ated as
solutions for adtniristration via a suitable nmetered or unitary dose
device or alternatively as a powder mx with a suitable carrier for

adm ni stration using a suitable delivery device. 40 A proposed dose of the
conmpounds of the invention is 1 to about 1000ng per day. It will be
appreciated that it may be necessary to make routine variations to the
dosage, depending on the age and condition of the patient and the precise
dosage will be ultimtely at the discretion of the attendant physician or
veterinarian. The dosage wll also depend on the route of adm nistration
and the particul ar conpound sel ect ed.
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to 160 C anshiphae; 1.t (RE) eefessitosaoraaoperatrs. r enoved via distill ation,

approximately 950 nL. After 30 mn, ethanol distillation ceased and 2.127
Kg (16.40 liermddiat€fl) of 3-am no- but - 2- enoi ¢ acid et hyl ester was added,

and the T esyif g EIA0RE-of Of B flyarb SIRINRE B xflicabib binpldgn. After 30
m nut es the—h‘gunam\, reT- COout UL ot O T T, L1 5
this point, MeAd%resel ey "#‘n msehénical S and fiFOlIation Aead ot @%eggﬂdﬁ cool to
30 anbi ent mebsiathyt G‘P'@natel'f?"?‘f"@ BYi4@ L diphenyketeasafgjationgvas siortedrandnhyd2 K t - but vl
et her ( MIBEj16afdnolf heq)gefasdibmrettoside dvab nddeé rviaugp pawdeh fuaned pBliteuhixtureTives sol i d
was filderegand. iRehedo Weh POVERE the Tigerdtéte ettol Ovadagmbna nviadiktitlatibd0 nl of
conc. HA and, &:la@) oSNher AeP B2 ot ltliBontdBfed and 2.127 Kg (16.47 mol, 1
eq) of 3-amino-but-2-enoic acid ethyl ester was added, and the resulting ethanol formed
removed via distillation. After 30 minutes the mechanical stirrer could no longer stir the
foamy mass. At this point, external heating was ceased and the mixture allowed to cool to
30  ambient temperature. To the mixture was charged 4 L of methyl-tert-butyl ether (MTBE) and
the granular solid broken up with a spatula. The solid was filtered and washed with MTBE.
To the solid was then added 100 mL of conc. HCI and 2 L of chloroform to solublize the
mixture. The mixture was then taken up three times in4 L chloroform, and decanted into a 20
L bucket. The combined organic phases were dried over sodium sulfate. The mixture was
35  concentrated in vacuo to afford an orange gummy mass, which was triturated with MTBE
and filtered, washing the filter cake with MTBE. The resulting solid was recrystallized from
ethanol to afford the desired product as pinkish needles.
Subsequent mother liquors were concentrated and chilled to afford further crops of pure final
product, giving a total of 1.477 kg, in a 46% yield.
40 1H NMR (CDCl3) &: 5.84 (s, 1H), 4.43 (g, 2H), 2.31 (s, 3H), 1.43 (¢, 3H).
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Intermediate 2
6-Methyl-2,4-bis-trifluoromethanesulfonyloxy-nicotinic acid ethyl ester
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removed in vacuo. The crude residue was diluted with ethyl ether and filtered. The filtrate
was concentrated in vacuo affording 333 g of a yellow oil in a 59% yield.

Intermediate 4

30  4[(2-Ethoxycarbonyl-ethyl)-(1-propyl-butyl)-amino]-6-methyl-2-trifluoromethansulfonyloxy-
nicotinic acid ethyl ester
In a 5 L 3-neck flask equipped with a mechanical stirrer, thermometer, nitrogen bubbler and
addition funnel was charged 105 g (228 mmol) of intermediate 2. To the reactor were
charged 300 mL of anhydrous acetonitrile and 48 mL (343 mmol, 1.5 eq.) of triethylamine

35 and the mixture cooled to <5°C with an ice bath. To the mixture was charged using the
addition funnel 49.1 g (244 mmol, 1.08 eq.) of intermediate 3 diluted with 300 mL of
acetonitrile. The addition was completed over 2 hr keeping the reaction temperature <10°C.
The mixture was allowed to warm to ambient temperature and stir for an additional 2 hours.
The reaction was checked for completion by GC. The reaction mixture was diluted with 500

40 mL of dichloromethane and washed twice with 100 mL of 1 N HCI, 100 mL of brine, dried
over magnesium sulfate and filtered over a pad of silica gel (50 X 80 mm) eluting with ethyl
ether. The solvent was removed in vacuo and the resulting material was chromatographed on
silica gel eluting with ethyl acetate/hexanes 1:3 (Rf= 0.25). The solvent was removed in
vacuo to afford 75 g of the deseired product as a colorless oil in a 77% yield.
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-4-one acetate. The combined organic phases were dried over magnesium sulfate and filtered over a
25  pad of silica gel (50 X 80 mm) eluting with ethyl ether. The solvent was removedin vacuo to
afford 24 g of the desired product as an oil that solidified over 2 days in a 75% yield.
GCMS Ty = 8.15 min.
MS (70 eV, EI) m/z 294 (7), 251 (100), 223 (17).

30 Intermediate 7
5-Chloro-4-methoxymetilene-7-methyl-1-(1-propyl-butyl)-1,2,3,4-tetrahydro-[1,6]-
naphtyridine
To a cooled suspension (-600C) of (methoxymethylene)diphenylphosphine oxide (12.7g,
1.5eq) in 70mL anhydrous THF was added 24mL of LDA (2.0M in THF/heptane, 1.4eq)

35  dropwise not allowing reaction temperature to rise above -500C. After addition of LDA, the
rxn was warmed to 00C. The reaction was cooled to -600C and intermediate 6 (10.077g,
1.0eq) was dissolved in 50mL anhydrous THF and added dropwise not allowing reaction
temperature to rise above -450C. Once added, the reaction was warmed to 00 C and NaH
(60%dispersion in mineral oil) was added (2.74g, 2.0eq). The reaction was stirred for 5 min

40  at 00C, then warmed to room temp. The reaction was quenched after 30 minutes with the
dropwise addition of water (20mL). The THF was removed in vacuo anid the residue was
extracted with ethyl acetate (3 x 50mL). The combined organics were washed with brine,
dried over sodium sulfate, filtered, and concentrated in vacuo. The resulting material was
chromatographed on silica gel, the phosphite derivative (3.231g, 17.5%) eluting with ethyl
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Intermediate 10
[5-Chloro-7-methyl- 1-(1-propyl-butyl)-1,2,3,4-tetrahydro-[1,6]naphtyridin-4-yl]-
30  acetaldehyde
0.22g of intermediate 9 was dissolved in 6M HCI (3mL) and stirred at room temp for 30 min.
The reaction was then basified with a saturated aqueous bicarbonate solution. This was
extracted with ethyl acetate (3 x 25mL). The combined organics were washed with brine,
dried over sodium sulfate, and filtered over a pad of silica gel eluting with 30% ethyl
35  acetata/hexanes. Concentration in vacuo yielded an oil (0.182g, 87%).
MS (M+1) 323. R¢=0.5 in 30% ethyl acetate/hexanes.

Intermediate 11
4-Chloro-3-(2-methoxy-vinyl)-6-methyl-1-(1-propyl-butyl)-1H-pyrrolo[3,2-c]pyridine

40 To a solution of (methoxymethyl)-triphenylphosphonium chloride (70mg, 3eq) in anh. THF
(ImL), at 0 °C, under Np, BuLi 1.6M in THF (128uL, 3eq) was added dropwise. The
resulting red reaction mixture was stitred at 0 °C for 10 min and further 20 min at r.t. Then
the reaction mixture was cooled at 0 °C and a solution of 4-chloro-6-methyl-1-(1-propyl-
butyl)-1 H-pyrrolo[3,2-c]pyridine-3-carbaldehyde (prepared following procedures reported in




10 Internmediate 8 5-Chloro-7-neth I-1- 1- rol-bu 1l -1 2 3 4-tetrah dro- 1
6 na h 'dine-4-carbaldeh de 0.4g of internediate 7 was added to | OnL of 6M
HC and stirred for 30 mn. The reaction was then basified with a

sat ur at ed WMUBP¥1Hi car bonate sol ution. This was extract eBCTAPI08/2238¢ hy|
acetate (3 x 50rm). The conbi ned organics were washed with brine, dried
over sodium 15 sulfate, and filter over a pad of silica gel eluting with

30% et hyl acet at e/ hexanes Concent tion {n_vac an oi (0 350,
919 . M5 (NiHsterggpslic € @ef@?y% @m-%‘ﬁ;’ 2863%5%{ gocyp ‘I° 3. 88
(m 1 H), 32000 53,dm 24251)Tetr2hesr°(ldt985 141H)0 1%54s1a1y(nepqdazﬂ)NMlz< C@H§ 1.5
(m 4H), 1. B.40rEAH), 7.0 851K)XI10.6k, THRR.33r(s,dHpdbsAe 191), 1.92/1.79 (m/m, 4H),

5- Chl or o- 4 ﬁro%t(hmy 161 -6t M yky: 2!)3 [MH]™) (20mg, 0.068mmol) in anh. THF

(1 pro etrahydro [ 6]- naphtyridine The exact sane
met hod O >;Prrllj'l;yv(‘at)s a&degd ogéﬂs

|nterned|at us red 25
pr oduct st dPe redgfion Pﬁmlﬁeﬁ‘taéf e P'afttr-f" (gWﬁ-tﬂ 8?%%“%%&?“%& B et hy!
acet at e/ hexes estracted with BQAaBES M. Tis-combispdorganipleyryq were washed Wlth sat.aq.

| - (1- pr opyINaout(ysimL} ,aRd Jriéd vedr ranhyaxSOp. Theb jakislp twteser filgkirer dndy thp -solyent

acet al dehy dgafdrateddo Bive b B¢ prBglicatRich wig Burttied B9 kivddhiomatalabiy (silidnge), and
stirr erat cli-IOQ/Ek;Aecr% JS? "The Qesifed] rlodllperas'; &ﬁﬁﬁc'd%@a%ﬁml J)]?ﬂ 591@56 646%%02” th a

saturated a ous bi carbonat e s ution I's was extract ed W th

acetate (3 PL The conbi ned organi cs dr| ed
over sodi uer\éBiI( Hi@Clnhd (e 6P%G, ng?r-”a(s&ﬁ, %?9":,3% FITI)céstﬂ’ ”é]’ ﬁﬁpﬁ‘b with 30%

ethyl 35 a&Bt4el-(m, ), 1 R2me<H), 053 cmntH)al. 850(dt, 6H), ¥ 88 (s03H0; déidéd4 45 18), |
(0.182g, 87%Ap. sl\zaﬁ)(Ntle B934.2 Rim,300),3 . 82Mm3 05, ebhyth, 428,60 85 (@1, BK) anesd,
| nt er mygi aty 1613OA(§ -9(;%3{,% met hoxy-vinyl)-6-nmethyl- t -(1-propyl-butyl)-

| H pyrrol To a sol ution of

( met hoxynet p{ yI phosphoni um chl oride (70ng, 3eq) in anh. THE
(1m), at 0 C, under N2, BuLi 1.6Min THE (128L, 3eq) was added dropw se.
The resul tlhmqutactlﬂeaction m xture was stirred at 0 C for 10 nmin and
further 20 [m'clmoad 6-methyl- IFtiegropyl-betyl)-GHeliralo[ 312 ciiyridia-3vydbacenidblyde at 0 C and a

sol uti gy ofrd; Giilidh 8f ﬁtefﬁﬁédliw % (ssﬁkg,wzas ;%?n anh. THF (2mL) at 0 °C, under Ny,

butyl)-1H ]
pr ocedur es%@‘p@r@&%) 2 e %@9@%}?‘% 12 %12 %gm gltnjg%\ecﬂgl i c
Chem ; 1996C 85! 5@03““3 sal.pgp bp

158 8cycl es;
EtOAc (3x5mL) The combined organi¢ layers were washed with sat. aq NaCl (lemL) and Y

dried over anh. Na2SQ4. The solids were filtered and the solvent evaporated to give a crude
25  product, which was purified by flash chromatography (silica gel, cHex/EtOAc 8:2). The

desired product was obtained as a yellow oil (55mg, 0.179mmol, 70%)

NMR (lH, CDCl3): 5 9.85 (s, 1H), 7.07 (s, IH), 7.01, (s, 1H), 4.21 (m, 1H), 4.04 (s, 2H),

2.60 (s, 3H), 1.82 (m, 4H), 1.16 (m, 4H), 0.85 (dt, 6H).

MS (m/z): 307 [MH]™.

2.

30
Intermediate 13
[4-Chloro-6-methyl-1-(1-propyl-butyl)- 1 H-pyrrolo[3,2-c]pyridin-3-yl]-ethanol
To a solution of intermediate 12 (53mg, 0.173mmol) in anh. MeOH (4mL) at 0 °C, under N,
NaBHy (13.1mg, 2eq) was added. The reaction mixture was stirred at 0 °C for lhr. Then
35  water (ImL) was added and the product was extracted with EtOAc (3x5SmL). The combined
organic layers were washed with sat.ag. NaCl (1x5mL) and dried over anh. Na3SO4. The
solids were filtered and the solvent evaporated to give a crude product, which was purified by
flash chromatography (silica gel, cHex/EtOAc 7:3). The desired product was obtained asa
yellow oil (49.8mg, 0.161mmol, 93%)
40 NMR (IH, DMSO): 8 7.37 (s, 1H), 7.33, (s, 1H), 4.63 (t, 1H), 3.64 (t, 2H), 3.01 (t, 2H), 2.44
(s, 3H), 1.77 (m, 4H), 0.89-1.79 (m, 4H), 0.77 (t, 6H).
MS (m/z): 309 [MH]*.

Intermediate 14



2000, 53, 11, 2415; Tetrahedron; 1985, 41, 10, 1945. analytical data: NWR
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25 prodyct, which wgs purified by flash chromatography (silica gel,
CHex/ Et Ohc Sdegyedia desired product was obtajned as a yellow oil (55nyg,
0. 179nunol , 2#cBis-tmiu hyl-phopyi 33 [2-Gens- Butyl-digethy gilanyjoxgyethgl|-o-mghyl- by g7 (g,
1H), 4.21 (¢hprdgyl)-butd)-04Hepyrropl)2-clpyridaed-ylkame)) , 1.82 (m 4H), 1.16 (m 4H),
0.85 (dt, 6¥). AVSnfixdie; : of30 His[dibdhzylidBCacttntedpaliathina®e 137hd- Chllap,0- 8- net hyl -
| - (1-propyl (dh:'f&lb‘ﬂe)('lﬁ%sﬂﬂﬁ 2l QlBy1GpchPY4.4dg, 0:33q)y K] ?c‘u;(bmlz.slq; adolafdnut i on of
e

B (20 1l a{gg"“s(?’ao%@?“‘#’?%%m ZE i tibin@ odnf e iah 02 |
| hr. Then BNEQML} atrdpiyde N2 wasq g"

f .
{459 7P B TRV Ve e st P O PR S ¢
Et OAc ( 3x5nivys inFdigetiordiiMBeruesd dhiprowaveSyethesis fyptem Wdedeb Bispvem). 8510036  NaCl
(1 x5mL) andisirweed Psidor 20nthin (ddaRi(¥h). THae wateo(limd$ waeadded prdt the prid@hdagt he
sol vent evapghatedith 1,0 (YRSALE THARMBIneEbiginic 1WhdrERerd@ashiadl vith kR dq. aCI f | ash
chr omat A" ANk dnt a6t et ann NSO TR Golies e HliEs HRAIAS BHeROBfalea 125

obtained” a give a crude product, which was purified by flash chromatography (silica gel, cHex/EtOAc

95:05). The desired product was obtained as a yellow oil (21.5mg, 0.035mmol, 88%).

NMR (1H, DMSO): & 7.83 (d, 1H), 7.79 (dd, 1H), 8.16 (d, 1H), 8.23 (s, 1), 7.22 (5, IH),

7.16 (s, 1H), 2.43 (s, 3H), 4.35 (m, 1H), 3.77 (t, 2H), 2.94 (t, 2H), 1.8 (m, 4H), 1.15,
30 0.95(m/m, 4H), 0.79 (t, 6H), 0.68 (s, 9H), -0.31 (s, 6H).

MS (m/z): 616 [MH]*.

Intermediate 16
2-[4-(2,4-Bis-trifluoromethyl-phenyl)-6-methyl-1-(1-propyl-butyl)-1H-pyrrolo[3,2-c]pyridin-
35  3-yl]-ethanol
To a solution of intermediate 15 (60mg, 0.097mmol) in dry DMF(SmL) at r.t. Et3N-3HF
(133.6pL, 8.4eq) was added. The reaction mixture was stirred at r.t. overnight. Then water
(2mL) was added and the product was extracted with EtOAc (3x5mL). The combined organic
layers were washed with sat.aq. NaCl (1xSmL) and dried over anh. Na3SQO4. The solids were
40 filtered and the solvent evaporated to give a crude product, which was purified by flash
chromatography (silica gel, cHex/EtOAc 9:1). The desired product was obtained as a white
solid (24.4mg, 0.048mmol, 50%).




yellow oil (49.8ng, 0.161mmol, 93% 40 NVR (1 H DWsO: S 7.37 (s, 1H),
7.33, (s, I H, 4.63 (t, I H, 3.64 (t, 2H), 3.01 (t, 2H), 2.44 (s, 3H),
1.77 (m 4H), 0.89-1.79 (m 4H), 0.77 (t, 6H. M5 (mz): 309 [ MH +.

| nt er medi ad WPOAD 03/ 008414 PCT/ US02/ 22394 22 PCT/US02/22394
3-[2-(tert-Butyl-dinethyl-silanyl oxy)-ethyl]-4-chl oro-6-nethyl- |
-(1-propyl -butyl)-I'H pyrrolo[3, 2- c:gyrldl ne To a soI ution of interrredi ate
13 (49. 8ny, %) i n anh. %7 der i mdazo

(110ny, meral)m(%sems B 701 (2. 3)B.07 L(?MS T e8) (S4dfb 748t The 5
reacti on mixtousclH)as195¢4d, 1HRd.34(m,r1H), 3.6Vay 2H)gh8s (nTRE) 238t(e BH, 118551 .6das added
and the prq@pqg) msoemrﬁam)e)cko\@n';M)Et 20 (3x5nL). The conbi ned organic

| ayers wer gy )fe +sat aq. Nad (1x5nmL) and dried over anh. Na2SO4.
The sol |5ds wer e ?tered and the solvent evaporated to give a crude
product,” which was purified by flash chromatography (silica gel,

cHex/ Et OAc lgtemyediathld desired product was obtained as a yellow oil (65ny,

0. 154nmol , 5-@-Bigf)fluotduiethy phenTNvE@EthylS -G :podyl-utd)-1.3.A S ftrahtrd 1,56m 1 H), 3. 91
(t, 2H), 3@151a(abena&hﬂylen2 58 (s, 3H), 1.80 (m 4H), 1.14-1.05 (mMm 4H),
0.88 (s, Ohg, aQolﬁt%n((;f’mt@rlﬁl)edlaQ 1(30(2§ %g,%‘lmrﬂ\{ﬁ 1ﬁrﬁ"ythzél%3(2Wt rt. EBN

I nt er
(2, 4- BI s-t r(ﬁ# drzfﬂ'}e? MfCl gH f %er ﬁdfg_ fregcmn fm’gm “;E%wired atrt forI oxy)-eth
yl | - 6- met hydhr- Then watgr (Gingy ‘I‘Sa BeYFBIET ’?’F)A | ]-anine
To a mixt ur@mbfned rora(\ﬁllﬁis@!’fz‘y?"led’@ﬁ c‘é‘ﬂbﬁ?é}%ﬁqcéd ’65!?(1-0))8“@ Jriggrgver@nh| eq) | 2-
(di cycl ohexydysbgsTheisolids-wite-fiteted phdihp havept cveporatediyo g0e 3eg)s pHKEROWHIA3NY,
2.8eq) a SOJvd%t Afted b?,'(hagf chir dHi o84, E')‘ @llica ded, cHlﬂB@Ac@ 104Mmeabsire@prdduct was

624 3/:515 ad H%;% X&)Bﬁ?k}? m“‘? in anhC DMVE (| mt_) at r.t., under
irradi ated é@ge% &d%"‘%v%}{%§ ezgg(cﬁs@ééﬁi/@ggﬁgs wgvery) at
100 C, 150* (mp0HRS72(b PHRE-0Ri(n 2 84 KSné,Her)SOl ¢ b30- LGy %s added
and the prodtecen, vl extracted with Et20 (3X5nl). The conbi ned organic

| ayers wer emsmbBrdsayMHn*tsat. aq. NaC 25 (I x5nl) and dried over anh. Na2SO4.
The solggls were filtered and the solvent evaporated to give a crude
product, which was purified by fl aw Ypt ography (silica gel, cHex/EtQOAc

95:05). The desired prod ct s obtained as .a yell ow I (21. 5ny,
0.035mol, 88% . NWVR (™ ﬂ%m"@“’?e%’g‘l’?‘d”i woture 40y 4d, 1H), 8.16 (d, |
H) , 8.23(3, 1), 7.22 (s, | , 7.16[(s, 114), 243(s 3H), 4.35 (m 1H),

3.77 (t, 2H), 2.94 (t, 2H, 1 8 (R~
6H), 0.68 (s, 9H), -0.31 (s, 6H),

1.15, 30 0.95(mm 4H), 0.79 (t,

' 25 Compound 1-1
1-(4-Methoxy-2-methylphenyl)-7-methyl-5-(1-propyl-butyl)-1,2,2a,3,4,5-hexahydro-1,5,8-

triaza-acenaphtylene

4-methoxy-2-methyl aniline (19uL, 1.3eq) and sodium triacetoxyborohydride (36mg, 1.5eq)

were added to intermediate 8 (30mg, 1,0eq) in lmL CHCl) . The reaction was stirred at
30 room temp for two hours. Then the solvent was removed, phenyl ether (1mL), and PTSA

(22mg, 1.0eq) were added. The reaction was heated to 2250C for 45 min. The reaction was

diluted with hexanes (10mL) and the product extracted with IN HCl (3 x 10mL). The

aqueous extracted were washed with ether (3 x 25mlL), neutralized with NaHCO3, extracted

with ethyl acetate (3 x SOmL), washed with brine, dried over sodium sulfate, filtered and
35  concentrated in vacuo. The residue was purified by preparative TLC to yield the desired

product (Smg, 13% two steps),

Rf=0.15 in 60% ethyl acetate/hexanes




(mz): 616 [MH + Internmedi ate 16
[4-(2,4-Bis-trifluoronethyl-phenyl)-6-nethyl-I

1-propyl -butyl)-1H pyrrol o[ 3, 2-c] pyridin- 35 3-yl]-ethanol To a sol ution
of i nt er neMO3@084%4 (60mg, 0.097mmol ) in dry DVMF(5m) at rPGT/USRBNSHF
(133.6L, 8.4eq) was added. The reaction m xture was stirred at r.t.
overnight. Then water (2nL) was added and the product was extracted with
Et OAc (3x5nmL). The conbi ned organi c24 | ayers were washed with sat.aq. Nad
(1x5nl) andCampoedi lo¥er anh. Na2SO4. The solids were 40 filtered and the
sol vent ev 4abinddt £1,5.8-g@zby fl ash

chr omat ogr ap kel Ca gel cHex/ Et CAc 9:1). The desired product was

obt ai ned aﬁ\’g

PCT/ USO 5o lfara &&mLius&p mak\é\@n dEéng y 81 (S
_ (qgf&ept Tﬂ)am ethy]?mlittg g, l mm )1 eglg e\}[ Aed35

IH) 3 63 (m prmayatwezTB@ tq Yr*Fle‘I-I)"$ (96 8 fieps) ofifpe d%lfﬂ%ﬂfgd"es Re70A

1. 20, 0. 90 (ewyl ddeBate/exies.(m 6H). M5 (mz): 502 [MH +. 5 Interrredl ate 17

5-(2,4-Bis-trifluoronethyl-phenyl)-7-methyl- |

-(1-propyl - Bt ¥ldg s 3. 4, 5-tetrahydro-1,5,6- triaza-acena hth |ene To a

solutiq of—, ST TeEs . . (ﬁ 12 m) at r.t
B3N 1 0-d- eyl etk r : %rolggt i on

m xture waquz@rarwmphtmner t. for 2hr Then wat er (2n1_) was added and the
product wasTlextme oicthddolagy uscdHR @lake ¢@pBerid) 1-1 Whsused toritkadlep dssigpdrpredustayer s
ver e Washedexdépk heSitling @sed Ndel 2-dhloxs tethguaniliglr (2elg,00 ESmneol)n The MaidGO4as The

sol i ds Wer ufn'ﬁ ﬁgpa?a'ﬁde THE (0>AL1Y 8 Bing ©0BPNoALBY of the Ab¥BA Brouct! E=(]0520d uct,

whi ch h chromat ography (silica gel, cHex/EtQAc 9:1).
The des} red 3 h’gﬁacv%tgﬁw § obtained as a yeI | ow oi | (6ng, 0.012mml, 3

199. NWR (1H, DMSO: S 8.08 (dd, 1H), 8.03 (s, 1H), 7.81 (d, 1H), 6.87 (s,

1H), 6.61 (Allthtphalytical daw agerset fartyin thg folbwing Tableyy. 3002 (t, 2H), 2.19 (s, 3H),

1.80-1.70 (m 4H), 1.30-1.10 (m 4H), 0.79 (m 6H). M5 (mz): 483 [ M +.

20 EXAMPLE | Synthesis of representatrapiel conpounds of structure (1Vb) (1w
R

V5
2.
- (

(Ivh)
20
Cpd. R Ry R3- Rj3- Analytical Data
No. Ry-
1-1 2-methyl-4- CHj H | MS (M+1) 394,
methoxyphenyl /:j\ ¢ 'H NMR (CDCl3) 8: 7.15 (d,1H), 6.85

(d,1H), 6.8 (dd,1H) 6.93 (s,1H), 4.02 (t,1H),
3.8 (s,3H), 3.7 (m, 2H), 3.5 (m,3H), 3.15
(dt,2H), 2.45 (s,3H), 2.33 (s,3H), 1.6
(m,4H), 1.26 (m,4H), 0.95 (1,6H).

1-2 2,4-dimethyl- CHj H | MS (M+1)378.
phenyl y 'H NMR (CDCl3) 8: 7.16 (d,1H), 7.08

(m,2H), 5.92 (s, 1H), 4.02 (t,2H), 3.74
(m,3H), 3.42 (m, 2H), 3.12 (m,1H), 2.48
(s,3H), 2.32 (s,3F7), 1.58 (m,4H), 1.28
(m,4H), 0.94 (1.5H).

1-3 2-chloro-4- CHj3 /O\ H | MS(M+1) 398,
methylphenyl "e, "H NMR (CDCl3) 8: 7.35 (d,1H), 7.25

(d,1H), 7.10 (dd,1H), 5.96 (s,1H), 4.1
(t,2H), 3.76 (m, 1H), 3.6 (m, 2H), 3.4
(m,2H), 3.06 (m,1H), 2.38 (s,3H), 2.3




25 Conpound 1-1
1- (4- Met hoxy- 2- net hyl phenyl ) - 7-nmet hyl - 5- (1- propyl -butyl )-1, 2, 2a, 3,4, 5-1eera
hydro- 1,5, 8- triaza-acenaphtyl ene 4-net hoxy-2-nethyl aniline (19L, 1.3eq)
and sodi unMO®3888iboxybor ohydri de (36ng, 1.5eq) were add RCHYSR/A18 nedi at e
8 (30ny, 1,Ceq) inInm CH2CI2 . The reaction was stirred at 30 roomtenp
for two hours. Then the sol vent masfgennved phenyl et her (InL) and PTSA
(22ny, 1.§Fq} were added—The '"ﬂct%u“ was—heat-ed—to—2250c—for —The
S

reaction diil uted with |hexames (1 0Or)| and ﬁﬁglﬁﬁ6@Uﬁplé§P%§9H€H with I'N
HC (3 x I|Onl). |The aqueods extiracted were wagttdd with ether (3 x 250l
neutralized wth NaHCO3, extracted wth ethyl acetate (3 x 50nL), mashed
with brine, dried over sodiumsulfate, filtered and 35 concentrated in
vacuo. The residue was purified by preparative TLC to yield the desired
product (5nmg, 13%two steps), RF=0.15 in 60% et hyl acetate/hexanes WO
03/008414 PCT/ US02/ 22394 24 Conpound 1-2

1- (2, 4- Di net hyl phenyl ) - 7- met hyl - 5- (1- propyl - butyl) -1, 2, 2a, 3, 4, 5- hexahydro- 1
,5,8-triaza- acenaphtyl ene The sane net hodol ogy used to make conpound 1-1
was used to meke the desired product 5 except the aniline used was
2,4-dimethylaniline (18ng, O0.15mmol). The residue was purified by
preparative TLC to yield 4 ng (9% two steps) of the desired product, R
f=0.37 in 60% ethyl acetate/hexanes. Conpound 1-3 10

1- (2- Chl or o- 4- net hyl phenyl ) -7-nmet hyl -5- (1 -propyl -butyl)-1,2, 2a,

3,4, 5-hexahydro-1, 5, 8- triaza-acenaphtylene The sane net hodol ogy used to
make conpound 1-1 was used to make the desired product except the aniline
used was 2-chloro-4-nethylaniline (21ng, 0.15mmol). The residue was
purified by preparative TLC to yield 9.2ng (20% tw steps) of the desired
product, Rf--0.52 15 in 60% ethyl acetate/hexanes. Al the analytical
data are set forth in the followng Table 1. (Vb) 20

Cpd. RR1IR2- R3- Anal ytical Data No.84- 1-12-nethyl-4-CH3HVS (M+1) 394.

met hoxyphenyl' H NVR (CDC13) 8: 7.15 (d,1H), 6.85




(d,IH), 6.8 (dd,1H 6.93 (s,1H), 4.02 (t,IH), 3.8 (s,3H, 3.7 (m 2H), 3.5
(m8H), 3.15 (dt,2H), 2.45 (s,3H), 2.33 (s,3H), 1.6 (m4H), 1.26 (m4H),
0.95 (t,6H). 1-22,4-dinethyl-CH3HMS (M+l) 378. phenyl'H NMR (CDCl13) S: 7.16
(d,I1H), 7.9803008424), 5.92 (s,1H), 4.02 (t,2H), 3.74 (m RYT/UN2228%¢ m 2H),
3.12 (mIH), 2.48 (s,3H), 2.32 (s,31.1), 1.58 (m4H), 1.28 (m41l1), 0.94
(t."H). 1-32-chl oro-4-CH3HVE ( Mtl) 398 rrethyl phenyl/ H NWVR (CDClI 3) 8: 7.35
(d,1H), 7.25 (d,1H), 7.10 (dd, 1H, Lgy 1 (t,2H), 3.76 (m1H),

3.6 (m 2H), 3.4 (m2H), 306(mll-%XMQP (s, 3H) 2.3 WD 03/008414 25

PCTI US02/ 22394 (s, 3H) , Syhtheds dfiepédshntative dmppimdd bi)stru@ur@gva) t , 6H) . WO 03/ 008414
PCT/ US02/ 22394 26 EXAMPLE 2 Synthesi ® of representative conpounds of
structure (1Va) R R2 (Na) Conpowsrd 21 5

9- (2, 4- Di net hyl - phenyl ) - 2- net hyl - 4- (I - p} opy! - butyl ) -5, 6, 6a, 7, 8, 9- hexahydr o-
4H 1, 4, 9- triaza-phenal ene The &
frominternediate 8w ,s used to t hel desired product frominternedi ate
10. The organic residue was purir 4 reparative TLC to yield (11lng,
10% two steps). 10 Rf =0.14 in 100% et klayl acetate. Conpound 2-2

9- (4- Met hoxys ,_32 iyl - phenyl ) - 2- et hyl - 4- (1- propyl - butyl ) -5, 6, 6a, 7, 8, 9- hexa
hydro- 4k 5.3 4 Dimethyl-phenyl)-2-methyl-4-(1-propyl-butyl)-5,6,6a,7,8,9-hexahydro-4H-1,4,9-

triaza-phenalene
The same methodology used to make compound 1-1 from intermediate 8 was used to make

the desired product from intermediate 10. The organic residue was purified by preparative
TLC to yield (11mg, 10% two steps).
10  Ry=0.14 in 100% ethyl acetate.

Compound 2-2
9-(4-Methoxy-2-methyl-phenyl)-2-methyl-4-(1-propyl-butyl)-5,6,6a,7,8,9-hexahydro-4 H-
1,4,9-triaza-phenalene

15  The same methodology used to make compound 2-1 was used to make the desired product
except the aniline used was 4-methoxy-2-methylaniline. The organic residue was purified by
preparative TLC to yield (63mg, 56% two steps). Rf=0.0 in 100% ethy] acetate.

All the analytical data are set forth in the following Table 2.
20
Table 2

Cpd. R R}
No.

R3-
2-1 2,4-dimethyl- CHj3 H | MS (M+1) 392,
phenyl y, '"H NMR (CDCl3) 8: 7.08 (m,3H), 5.9

(s,1H), 3.84 (m,1H), 3.62 (m,2H), 3.3
(dq,1H), 3.08 (dt,2H), 2.79 (m,1H), 2.36
(s,3H), 2.12 (s,6H), 2.45 (m,4H), 1.26
(m,4H), 0.9 (1,6H).

22 | 2-methyl-4- CH3 H | MS (M+1) 408
methoxy 'H NMR (CDCl3) d: 7.1 (d,1H), 6.75

(m,2H), 5.85 (s,1H), 3.8 (s,3H), 3.64
(m,2H), 3.36 (m,2H), 3.24 (dt,2H), 3.04
(dt,1H), 2.1 (s,6H), 1.75 (m,2H), 1.4
(m,8H), 0.9 (bs,5H).

R3- Analytical Data




1,4,9-tri aza-phenal ene 15 The sane net hodol ogy used to make conpound 2-1
was used to nake the desired product except the aniline used was

4- met hoxy-2-nmet hyl aniline. The organic residue was purified by preparative
TLC to yi eMD (@884 56% two steps). Rf =0.0 in 100% et hyl PEEBS@R2294 Al | t he
anal ytical data are set forth in the followng Table 2. 20 Table 2 Cpd.

RRI R2- R3- Anal ytical Data No.R4- 2- %-72 4-di met hyl - CH3HVS (M+1) 392. phenyl'H
NVR (CDCI3) 8 7.08 (m3H), 5.9 (s H) 3.84 (m1H), 3.62 (m2H), 3.3 (dq,|
H, 3.08 (dt,2H), 2.79 (m | H, 2EXRMRE}) 2 12 (s,6H), 2.45 (m4H),
1.26 (m4H), 0.9 (t,6|-$ynthésis2ﬂrmh1ydnvﬂso€ﬁﬂ8¢ﬂv&f(sm@rea®®) met hoxy' H NWVR
(cbCl3) d: 7.1 (d,IH), 6.75 (mZH)l\S 85"%(s,IH), 3.8 (s,3H), 3.64 (m2H),
3.36 (M2H), 3.24 (dt,2H), 3.04 (dt}) H, 2.1 (s,611), 1.75 (m2H, 1.4
(m8H), 0.9 (bs,6H . WO 03/008414 P&/ 2/% ﬁ|94 27 EXAMPLE 3 Synt hesis of
representative conpounds of struct (I'vc) 5 Conmpound 3-1 5

] 2,4-Bis-trifluoronethyl -phenyl
-(1-propyl -butyl)-1, 2, 2a, 3, 4, 5- hexahydr p- 1, 5,6-triaza-acenaphtyl ene
Internediate 17 is subjected to reduction with a suitable reduing agent for

enam ne g de&én\’%{md’f? such as Mg/ MeCH or NaBH4. 10

5-(2,4-Bis-trifluoromethyl-phenyl)-7-methyl-1-(1-propyl-butyl)-1,2,2a,3,4,5-hexahydro-
1,5,6-triaza-acenaphtylene

Intermediate 17 is subjected to reduction with a suitable reduing agent for enamine
derivatives, such as Mg/MeOH or NaBHg.

10
EXAMPLE 4
CREF Binding Activity

CRF binding affinity has been determined in vitro by the compounds’ ability to displace
15  1251.0CRF and 1251-Sauvagine for CRF1 and CRF2 SPA, respectively, from recombinant
human CRF receptors expressed in Chinese Hamster Ovary (CHO) ce!i membranes. For
membrane preparation, CHO cells from confluent T-flasks were collected in SPA buffer
(HEPES/KOH 50mM, EDTA 2mM; MgCly 10mM, pH 7.4.) in S0mL centrifuge tubes,
homogenized with a Polytron and centrifuged (50'000g for Smin at 4°C: Beckman centrifuge
20  with JA20 rotor). The pellet was resuspended, homogenized and centrifuged as before.
The SPA experiment has been carried out in Optiplate by the addition of 100 uL the reagent
mixture to 1uL of compound dilution (100% DMSO solution) per well. The assay mixture
was prepared by mixing SPA buffer, WGA SPA beads (2.5mg/mL), BSA (Img/mL) and
membranes (50 and 5 pg of protein/mL for CRF1 and CRF2 respectively) and 50 pM of
25  radioligand.
The plate was incubated overnight (>18 hr) at room temperature and read with the Packard
Topcount with a WGA-SPA 1251 counting protocol.

EXAMPLE 5
30 CRF functional assay

Compounds of the invention were characterised in a functional assay for the determination of
their inhibitory effect. Human CRF-CHO cells were stimulated with CRF and the receptor
activation was evaluated by measuring the accumulation of cAMP.

35 CHO cells from a confluent T-flask were resuspended with culture medium without G418
and dispensed in a 96-well plate, 25'000c/well, 100 pL/well and incubated overnight. After
the incubation the medium was replaced with 100 pL of cAMP IBMX buffer warmed at 37°C
(5SmM KCl, 5mM NaHCO3, 154mM NaCl, SmM HEPES, 2.3mM CaClp, ImM MgCly; 1g/L
glucose, pH 7.4 additioned by 1mg/mL BSA and 1mM IBMX) and 1pL of antagonist dilution

40  inneat DMSO. After 10 additional minutes of incubation at 37°C in a plate incubator without



EXAMPLE 4 CRF Binding Activity CRF binding affinity has been determ ned in
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assay Conpounds of the invention were characterised in a functional assay
for th et r atl C l1s were
sti mul :‘tdgd I\?vl gerStggd[ %’Enﬁé éreécB Dbl r{iyo\ygrf |aor?'to!\’l/\q}zgfgl'!rl g@%?%ﬁlcﬁgﬁgﬁeasurl ng
t he accurrulpéf %?upesiaw’be éer °<Y%I | s from a confluent T-flask were
resuspended with culture nmediumw thout 418 and dispensed in a 96-well

pl ate, 25 Uﬂﬁmbph:lahqn dfGhidb/ thie Idbscapiicin kmteliims dame pat maybd used\bs & basist flue

I?,g((:; ub(at i on rhbﬁ HB(%? I’s@d@é 6 Apphlc g;dbn iy P gga}r%; gﬁ%ub Bbkéntodp lricﬁﬁoﬂ/\/az:glz?q at
f tion a cr d

I g/ L i E% A and % ‘EE L f

UMM W :

i ncubat i on aad withewt limitatios) the @“P‘P’i’é&b‘éﬂt”ér wi t hout WD 03/ 008414 PCT/ U802/22394
28 CO2, | L of agonist dilution in neat DMSO was added. As before, the

pl ate was incubated for 10 m nutes and then cAMP cellul ar content was
nmeasured by using the Arersham RPA 538 kit. 5 Al publications, including
but not limted to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be

i ncorporated by reference herein as though fully set forth.



10 It is to be understood that the present invention covers al

conbi nations of particular and preferred groups descri bed herein above.
The application of which this description and clains forns part may be used
as a basi sW®@e3/00prdority in respect of any subsequent appP¢THE2ER394 The
claims of such subsequent application 15 may be directed to any feature or
conbi nati on of features descri bed héiein. They may-take the form of
product, conposition, process, or u clainms and may include, by way of
exanple and without linmitation, thed#mowing clainms: WD 03/008414

PCT/ US02/ 22394 29 dCains |I. Conmpounds of general forrmula (1), including

st er eoi SONe(,S ,CdMpatHddJsf agedleralp TarmuhC g | iaellding ate@RbAbL e walnlgs aid sol vat es

thereof R ~( qﬂa%!"{e&éélgéaléaéc{mgsagﬁ)&%’{w{}&rtﬁéf ¢ Ris aryl or heteroaryl,

wherein each of t ove groups e substituted by 1 to 4
substituents indendently selectequtgqlthe group consisting of: 10

hal ogen, Cl1-C6 al kyl, C-C6 alkoxyTN alcemCl- C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl, halo C-C6 al koxy, . - no or ¢ alkylamno, nitro, cyano and
a group R5; RI is hydrogen, Cl-C6|aFk IéﬁGQ-CB al kenyl, C2-C6 al kynyl, halo
Cl1-C6 al kyl, halo Cl-C6 al koxy YZ ogen or cyano; 15 R2 is hydrogen
or C(Hn(R6)q(CH2) pZR7; R3 is hydrobenj C2-C6 al kenyl, C2-C6 al kynyl or

[ CH(R6) (8¢H2) p] nZR7; R, 4 hydrogen, Cl1-®6 al kyl, hal ogen or hal o Cl-C6 al kyl
R5 is C3-C7 cyc¥hsedikyl , which may contain one or nore uouble bonds; aryl;
or a 5-6 nmenberrd het er otyayleor Rroahdr eherciieach affthd itevalgmuss Brsaypse RS nmay

be substituted by one or syyi@ied 8y PUPS sibettBntsarlichdeany sdRte@ 3R thédrol al kyl,
Cl-C6 al koxy, halo consisting of:

10 halogen, C1-C6 alkyl, C1-C6 alkoxy, halo Cl1-C6 alkyl, C2-C6
alkenyl, C2-C6 alkynyl, halo CI-C6 alkoxy, C1-C6 mono or
dialkylamino, nitro, cyano and a group Rs;

R1 is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-Cé6
alkyl, halo C1-C6 alkoxy, NH», halogen or cyano;
15 Ry is hydrogen or C(H)p(Rg)q(CH2)pZR7;
Rj is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or [CH(Rg)(CH2)plmZR7;
Ry hydrogen, C1-C6 alkyl, halogen or halo C1-C6 alky!-
Rs is C3-C7 cycloalkyl, which may contain one or more uouble bonds;
aryl; or a 5-6 membered heterocycle;
20 wherein each of the above groups Rs may be substituted by one or

more groups selected from: halogen, C1-Cé6 alkyl, C1-C6 alkoxy, halo
C1.C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, Cl1-
C6 mono or dialkylamino, nitro, and cyano;

R¢ is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or (CH2)pZR7;

25 R7 is C1-C6 alkyl, which may be substituted by one or more groups
selected from halogen, halo C1-C6 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, halo C1-C6 alkoxy, CI1-C6 alkoxy, C1-C6 mono or
dialkylamino, nitro, cyano and a group Rs;

Y is carbon or nitrogen;
30 mandn are independently 0 or 1;
) is 0 or an integer from 1 to 4;
q islor2;
Z is a bond, O, NH or S.

35 2. Compounds, according to claim 1, of general formula (Ia)




Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, halo Cl-C6 al koxy, C1| - C6 nono
or dial kylamno, nitro, and cyano; R6 is hydrogen, C2-C6 al kenyl, C2-C6

al kynyl or (CH2)pZR7; 25 R7 is CI-C6 al kyl, which may be substituted by one
or nore gr MPpe3/0ogd#ect ed from hal ogen, halo Cl -C6 al kyl, BL/CH2GRRényl ,
C2-C6 al kynyl, halo C-C6 al koxy, Cl1-C6 al koxy, Cl1-C6 nono or

di al kylam no, nitro, cyano and a group R5; Y is carbon or nitrogen; 30 m
and n are independently 0 or 1; is ®or an integer froml to 4; qis | or
2; Zis abond, O NHor S. 35 2. Conpounds, according to claiml1, of
general formula (la) WO 03/008418~ (6H§02/22394 7)n Rin which R Rl, R2,
R3, R4, in, and n are defined as i I'm1. 5 3. Conpounds, according to
claim?2, of general fornula (1% dn wiPch R Rl, R2, R3, R4, n and
Y are defined as in claim1l. 4. , accordlng to cIa|n12 of genera
formula (lla) R2-,, N---t" n) RROCN% \ R10 in mhlch R R1,
R2, R3, R4, n and Y are defined as |n élain11 5. Conpounds, according to
claln13 of gener | a) ichnis |l and R R1,
R2, R3 R4 Y are” ggFP&{egM&aR#R& a’ianmdiareggzrfioas%ﬁ]ﬁ sWnaccor ding to claim 3,

of general formula (I1lb) R RAN
3. Compounds, according to claim 2, of general formula (II)
R

in which R, R1, R2, R3, R4, n and Y are defined as in claim 1.

4, Compounds, according to claim 2, of general formula (IIa)
R
N

R; N T
R

10 in which R, R1, R2, R3, R4, nand Y are defined as in claim 1.

5. Compounds, according to claim 3, of general formula (IIla)

(111a)

15 in whichnis 1 and R, Ry, R2, R3 R4 Y are defined as in claim 1.

6. Compounds, according to claim 3, of general formula (ITIb)
R

(lib)

in which n is 0 and R, Rq, R, R3 Rg Y are defined as in claim 1.




R (Illb) R NRinwhichnis Oand R Rl, R2, R3 R4 Y are defined as in
claim1. WO 03/008414 PCT/US02/2239 4 31 7. Conpounds, according to claim

4, of general fornmula (1l1c) R2--,, RB R R NRinwhichnis |l and R
R, R2, R3wWR3wosme defined as in claiml. 5 8. ConpoundsPCHERENG t O
claim5, of general fornmula (IvVa), R-,, N Rin which Y is nitrogen and
R R, R, R3, R4 are defined as in claim1l. 10 9. Conpounds, according to
claim6, of general forrmla(IVb),31 R R.,, N(W) in which Y is nitrogen

and R RI, R2, R3, R4 are defined as in claim1. 10. Conpounds, according
to claim 7,7 of (@ep&nal, aécordmgltecléim\; df gendrdl famblaRIc | Vc) 15 R "\N---j K in
which Y is nitrogen and R, R, R2, FLR3N, R4rRare defined as in claiml. 11.
Compounds, according to any of claing fram1 to 10, wherein R) and R3 are
not si mul taneously hydrogen; and® J ydrogen. 11 (LIIC) 12.

Compounds, according to any of clai flrom/l t@710, wherein R is C-C3

al kyl group or halo C-C3 al kyl g

in whichnis 1 and R, R1, R2, R3 R4,Y are defined as in claim 1.

8. Cumpounds, according to claim 5, of general formula (IVa),

(IVa)

in which Y is nitrogen and R, R1, R2, R3, R4 are defined as in claim 1.

10 9. Compounds, according to claim 6, of general formula (IVb),

(Ivb)

in which Y is nitrogen and R, R{, R2, R3, R4 are defined as in claim 1.

10. Compounds, according to claim 7, of general formula (IVc),
Ry

(IVe)

15 R
in which Y is nitrogen and R, Ry, Ry, R3, Ry are defined as in claim 1.

11. Compounds, according to any of claims from 1 to 10, wherein
Ry and R3 are not simultaneously hydrogen; and
20 R4 is hydrogen.

12. Compounds, according to any of claims from 1 to 10, wherein
R is C1-C3 alky! group or halo C1-C3 alkyl group.



WD 03/ 008414 PCTI US02/ 22394 32 13. Conpounds, according to any of clains

froml to 12, wherein Ris an aryl group selected from 2,4-dichlorophenyl,

2-chl or o- 4- et hyl phenyl, 2- chloro-4-trifluoronethyl,

2- chl or o- 4Wie3M08éyphenyl , 2,4, 5-tri met hyl phenyl, 2, 4- di nRGTHI023338hy| |

2- met hyl - 4- net hoxyphenyl, 2-nethyl -4-chloroprenyl, 2-nethyl-4 5

trifluoronethyl, 2,4-dinethoxyphenyl, 2-nethoxy-4-trifluoronethyl phenyl, 2-

met hoxy- 4- chl or ophenyl, 3-net hoxy- ?—?chl or ophenyl ,

2, 5- di met hdRy - Lovhdunds prerdig to amy ofipimg Zymd-to SbPhepy phenyl ,

2- met hoxy- 4- t r iRf isuor amegdyd piery | from2 -2¥edithboryphdryl,i dorodynhetiytpherdy], 2-

t2- nﬂ hoxy- 4{ HE}chnﬁiom@imMJm?&pﬁi i-EM&Bfoﬁitﬁbﬁbphén}%h: ﬁiilﬁ-ﬁhﬁmylpher&lA-ZA-
rifluoronethy | r __rnpequ L4 renyl, 2-methyl-4-

2-trifl %or onet ﬁ"ewmin?r%tzg'{é% Qmen}/ph&ﬁ?-rg om%4y]h§rqp%r?%dg§§}félh2§r?¥ltlhy .

2- met hyP- 4- cya eyl o - SfidapegiozyPhERy. no%ﬂé%ﬁ' -Hrinuore PRy

4- et hyl - 6- di matepKwfichisrpheny =methoxy-4-£hlgropkanly |2 imerhgifsthippephenyl,

pyridin-3-yl, @G-rethoxydyiscproppiphepyls i Grmettioxy4-tfipromethylphenyl,  2-methoxy-4-

4- di met hy| ani ngsoppopyigiheRyl3 2ythethok4- ity ipbnyly ridtriflacromethiyl deshlocophenyl, afd-cl ai ms

from1 to 13, sehechSthidleR], o OURiIGOORESR} AN ethylfhefy] OM 2-trifluoromethyl-4-

L R Oy - 2 o Ba S pano- IEE N ipherty ™ BI-QBYL2 Bidhapnbind 2:chroa. 4, 5 hexah

ydro - P 5, 8-t MeeRRREN, o SRTT S hES h , ,

1- (2, 4- di met hylcpmepRenyl. 7 et p-dnethylaginggyridingdily | ?4:%’,“2‘}‘?2‘%{?@?'2"’,‘““3’"

5- he: ahydro- 1, 5y8din-3tyﬂ,i6aizlaetb3dema<ppwgd[te}ml;anQQ}dimethy amino-pyridin-3-yl.

1- (2-chl or o- 4- et hyl phenyl ) -7- net hyl - 5- (1- propyl -butyl)-1, 2, 2a, 3,4,5

- hexahydr 0-141, 9 &ntdohREZ 8ccRRBAP My @fRafhas from 1 to 13, selected in a group consisting

9- (2, 4-gi net hyl - phenyl ) - 2-nmethyl -4- (1- propyl -butyl)-5, 6, 6a, 7, 8,9

- hexahydro-4H 1, 4,9-triaza-phenal_ene;

9- (4- net hoxy- 2-lﬁ@t"i‘f‘f]‘?°—"b‘ﬁé‘ﬁf§1y‘ﬁ’??‘-yﬁigf’ﬂvwﬁ'-(t'fr-oﬁ’FlE?BVP'-lt%ﬂ?tag; ry>hexgvde- 7

8, 9- hexahydr o- 12558-tapatacanaphtyleney 7z 5- phenal ene. 30 15. The use of a conpound
accordi ng to ary2@fdiméthylpteny!)-T-oethl-5-( -mrépyl-putdp b2, aa 3,6 hrhefahydro-kbdi canent f or
use in the treatisgatendfhtygdedi tions nediated by CRF (corticotropin-

rel easi fact o ()Z;ch,épo_a_;r%ﬁigg?%?]%ﬂgﬂ&gm%%]_g&glp_rl’(j,izg],?,‘;:t_:,?,egh%m 15, in the

preparation of ZS{IE e ;7 1n thé treatnent of depression and
anxi ety. 17. THe HiZBZ61e%PIYRG ind accor di ng bo cJ ai m 15, in@e
preparation of %H2fetimethyhphenydgrmethyd-dLpropy|-bpfy 'Stﬁréégtgr’?él?f‘f‘alﬁfimT (irritable
bowel di sease) lahtitriaBEphenaldreammat ory bowel di sease). 40
9-(4-methoxy-2-methyl-phenyl)-2-methyl-4-(1-propyl-butyl)-5,6,6a,7,8,9-hexahydro-
25 4H-1,4,9-triaza-phenalene.

15. The use of a compound according to any of claims 1 to 14 in the preparation of a
medicament for use in the treatment of conditions mediated by CRF (corticotropin-
releasing factor).

30

16. The use of a compound according to claim 15, in the preparation of a medicament for

use in the treatment of depression and anxiety.

17. The use of a compound according to claim 15, in the preparation of a medicament for
35 use in the treatment of IBS (irritable bowel disease) and IBD (inflammatory bowel
disease).

18. A compound according to any of claims 1 to 14, for use in the treatment of conditions
mediated by CRF (corticotropin-releasing factor).
40
19. A compound according to any of claims 1 to 14, for use in the treatment of depression
and anxiety.



18. A compound according to any of clainms 1 to 14, for use in the treatnent
of conditions nediated by CRF (corticotropin-releasing factor). 19. A
conmpound according to any of claims | to 14, for use in the treatment of
depressi on and, anxiety. WO 03/008414 PCTI USO2 /22394 33 ngmsﬁ,zgggpound
accordi ng to any of claims | to 14, for use in the treatnent of

(irritable bowel disease) and |IBD (| nfl ammat ory bowel di sease). 21. A
pharmaceutical conpasition conprisi8y a conpound. according to any-of clains

| to 5 14 by agmxhithe awokhn &nflof FRM@ PRy 84, bioghe GAlthey r@GA@p bALHSe
carriers or eXC{:ﬁ{a lglt,b?wel]d ) ‘ﬁﬁ G RAmER ﬂo@@l dide@} ment of a manmal ,

i ncl udi ng man I'cu treat of conditions nedi at ed by
CRF, conprising adm ni stratl on of an effectlve anount of a oun

accordi ng tal.ang phﬂﬂnedcaﬁm*scomp?ﬁ‘ﬁ%ﬂmv_fgmg,!\C%?WBﬁacc%Fé@éF%‘i“%@f'fl?ingl Bm22, in
the treafment of4idedmiese with canor merxplesiplogicallympaebtable cpreicinerekeipiedt i on of an
effective anount of a conpound ::.cording to any of <clainms | to 14. 15 24.

A net hod, gf Orgﬁﬁ E? Qljlcq{'egem%% of y 'fhaHﬂﬁl Hcfﬁ@itngﬁﬂﬁ iR partit¥ar Gl thé tréadhdne bowel
di sease) an qhs ma?,atéé BLERE %&@ %&@ﬁﬁmoﬁ%mgf&w Qi B St at i on
iy Ve

of an effective® l'arms 1 to 14.
25. A conpound W@F’tﬂ‘laﬁﬁ’rql’éﬂﬁﬁv flapps it to 14, for use in therapy. 20
10

23. A method, according to claim 22, in the treatment of depression and anxiety,
cotnprising administration of an effective amount of a compound z<ccording to any of
claims 1 to 14.

16 24. A method, according to claim 23, in the treatment of IBS (irritable bowel disease) and
IBD (inflammatory bowel disease), comprising administration of an effective amount
of a compound according to any of claims 1 to 14.

25. A compound according to any of claims 1 to 14, for use in therapy.

20



