WO 03/ 008414 PCT/ US02/ 22394 1 Chem cal Conpounds The present invention
relates to tricyclic derivatives, to processes for their preparation, to
phar maceuwDa@aloosaosrposi ti ons contai ning themand to their w®sa/isa2/tizes apy. 5
The first corticotropin-releasing factor (CRF) was isolated from ovi ne
hypot hal ami and identified as a 41-am no acid peptide (Vale et al.,

Sci ence 213: 1394-1397,1981). CRF Has been found to produce profound
alterations in endocrine, nervoQhemiosl Gomipenads syst em function. CRF is
believed to be the major physiological regulator of the basal and 10
stress- rebﬁase of .adrenoc Eti o trolgciﬁg; .hotr none g ACTH'(%, Bendorz{?.hi n, and

ot her pro 'Sﬁﬁqsﬂﬁd%vﬁptt‘?rhr'e%% 19y e VA Y B T HEECT 1B MHECREAISP '8y

pi t Ui t ar y phayaResugieal gpmpositiges @htEEIEem auiga theggye indB1apy. | n addition to its
role i® stinulating the production of ACTH and POMC, CRF appears to be 15
one of | thenpigegt &!rti&ﬁﬂﬁiﬁ?élea@ﬁgxf%!& W%ﬂ%t@a IERRS Bihd %pﬁ)t@gmﬁpinays a
crucial role.in 1inteqgratin , verall,.resp stress.
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ani mal expysad finotien. SiRTFes Pelidvee oy be the memer. physiclogicaliregyllager of|thnbasall andat a
suggesos. ts@@sﬁ-r%e r Gﬂe_ﬁﬁr@‘foc&ﬂ&ﬁﬁ)@ﬁ! SofindiBY (hecigef U]Bedd{irphih,e & tgteat ment of
the neur 05?&()?0%6%11&0(%9Ié%l\ﬁ@'r)—%leml éeﬁﬁ&ésnﬂorﬁ'y&?@ Lt '(Kreﬁihﬂtgryo{VagQgt l%nd’ n
particul ar, “may represent. novel antidepressant and/or anxiolytic dr ugs. The
first CRFSF@%‘?&IB:r133ﬁTIé%701rﬁgg)ts were peptides (see, e. g., Rivier et al., U
S. Patent No. 4,605,642; Rivier et al., Science 224: 889, 1984). Wile

t hese peptm gRBtidaSh &b kd16 hedinubdihg BRprodd&ioh @€ AITHIr and IPOMIT IGRA sppeadditodict enuat e
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suffer fromt dra grcks of Etre%gl e therapeutics including lack of
st abi | i ty ™R mERe gy B PET HERCCHY " Rbr e recently, small nol ecul e CRF
recept or dvmanjeration of CREViretslvetn thechyain telieits Bhawgnlp ohyaipdsalpad susleersncCRE
receptor agpagedidaitisalwb those dbeerbel i aninag expesedlto & strasafulzenfifnmem ~~X (A) C
Lo~ N A Na i1y W fiflc i N raP§U¥dsROAtNERE Btceh®RShtafihGstsOhaf be Biséfd irCitleS
ni trogen. i menc0aG ALe 0ot Al DL b oden . and ehifer i d B kBl lg 2
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physi ol ogiPeriFulgl, Bay fapeses 8ost antiRgpressapgandiéay eneplrindrust  bi ol ogi cal | y- acti ve
smal | nol ecul es having significant CRF receptor binding activity and which
are capablge Gt cmﬁé%wréhﬁgonﬁé?@w%egtﬁe@@&@re. Eerpid et &, deS. Palhengoal .
Such CRF I’4,%6§ %BﬁrRlaiQrt é’j}ga? g Sénde 2%%%&1&9&%&%&5‘&: ’i&gétﬁgs Es'ia%ﬁghrgg rt-ﬁat %E{F
endocr | ne, ’ psycHhi atric and”fleur o 0g1’c’ condi'ti 0Nns “or )

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)
Rm
(A

A
e Xx

LA, "
I ¢ N/ R2

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
antagonizing the CRF receptor remains a desirable goal. Such CRF receptor antagonists
would be useful in the treatment of endocrine, psychiatric and neurologic conditions or
illnesses, including stress-related disorders in general.

40



illnesses, including stress-related disorders in general. 40 WO 03/008414
PCT/ US02/ 22394 2 Wiile significant strides have been nade toward achi evi ng
CRF r egulwDioanogsins ough admi nistrati on of CRF receptor anragarso®2zs4there
remains a need in the art foreffective small nol ecule CRF receptor
antagoni sts. There is also a need for pharnaceutical conpositions

contai ning such CRF receptor antag@nists, as well as methods relating to

t he use t hekiRokighificdnt t Juedek hafverbeemaim]bet;owsﬁdr echsevirgl AREdregilationd eéirsughThe
present i pys) ?ﬁgnfaﬂori &Hdmi rleéepwﬂ @ﬁ@goﬂﬁ%dﬁere @é?lgamsWrQé’d fleme 29{ ﬂa%ffewdeashﬁﬁ

advant ages I on u

are pot ent %%, Ble cfefcf%tor %{mggm%%@}eée ISfalS@oar?eiegg? F?\acFlétlcga% ? Ut or

(CRF) recéptigpgg sugh @?\%rw@@rewﬁagpw%ﬁ@mii aﬁm&moe% BgEHO s dse @Fre%ﬁom a (1)
i ncl uddng tebte f@aixsiapes srespretathdutjsrdessn The pesamh dreehtionaful fills abse peals) sdsal t s
and sol vatgsyided 6heat1aRd adMntagdsCH2) mRA A (1) ( H)n R N wherein 15 Ris
aryl or heteroaryl, wherein each of the above groups R may be substituted
by 1 to 4 substituents indendently selected fromthe group consisting of:
hal ogen, @ -regicylagyhe invpntion ilakesxp, nqysl gorepovess Wplm (132%6 andy SRESHIFI , ~ C2- OB
al kynyl , hafagon@is @& omicétoopyn-reCasiggbiactom(@©RE) rec@orsli al kyl ami no, nitro, cyano
and aqgroup R5; R is hydrogen, Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,

haI o Cl- hydrogen
2 3y At R 8 R Ko ) BB e
[CH( R6) ( CI® W“tlcaﬁ%aﬁapti‘@ﬂ?%ﬁgﬁso ergof kyl', hal ogen or halo CI- C6

al kyl; R5 is C3-C7 cycloal kyl, which y contain one or nore doubl e bonds;
aryl; or a 5-6 nenbered heterocycal\g; erein each of the above groups R5

may be substituted by one or nore J8e| ected from hal ogen, Cl-C6
al kyl, Cl-C6 al koxy, halo 30 & , C2-Cogal kenyl, C2-C6 al kynyl,

hal o C1-C6 al koxy, O - C6 nono orYdi jﬁz)mo, nitro, and cyano;
R; N Y
!
wherein
15 k 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-C6 alkyl, C2-C6
alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, C1-C6 mono or
20 dialkylamino, nitro, cyano and a group Rs;
R1 is hydrogen, C1-Cé6 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(R6)q(CH2)pZR7;
Rj is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or [CH(R6)(CH2)p]mZR7;
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-Cé6 alkyl, C1-C6 alkoxy, halo
30 C1-C6 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-C6
35 alkynyl, halo C1-C6 alkoxy, C1-C6 alkoxy, C1-C6 mono or

dialkylamino, nitro, cyano and a group Rs;
Y is carbon or nitrogen;



R6 is hydrogen, C2-C6 al kenyl, C2-C6 al kynyl or (CH2)pZR7; R7 is Cl-C6

al kyl, which nmay be substituted by one or nore groups selected from

hal ogen, Weloe/o@&uL£6 al kyl, C2-C6 al kenyl, C2-C6 35 al kynplCT/usat/ze3@l - C6

al koxy, Cl-C6 al koxy, C1| -C6 nono or dialkylamno, nitro, cyano and a
group R5; Y is carbon or nitrogen; WO 03/008414 PCT/US02/22394 3 in and n
are independently O or 1; pis O oP an integer fromlto 4, qis |l or 2; Z
is a bond, Omdddnor S. arbindepeddentlsliOtorbn salts of the free base am no
corrpounds of the pr esen;soldgylemdgarfrdmyt&e prepar ed by nethods well known
in the art, gnd nmay be f qroggd fromorganic and inorganic acids. Suitable
organi ¢ aci ds include mal % fumaric, benzoic, ascorbic, succinic,
met hanesul f ofi c, p-t ol u@ﬁ‘ df(S)n o Scet | c, oxal i Cc, propionic, tartari c,
salicydic, citric, 10 gluconic, lactic, mandel | Cc, cinnamc, asparti c,
stearic, midniddiltﬁm s@ité’@ﬂlt}ieCfreegMdé amin, co@rﬁﬂundaaﬂztﬁe‘l@&klénft Gmieati@Cind$ be Sui t abl e

i nor gani ¢ %garg@l g§ Hg@%%{axﬂ{o%% el o8t a5 PR fa{ﬂ,{d froit!bghit Gnd inB siphori c,

and nitri & armaceutl c acce tla Le salt" of

st ruct ur e}y Sujteblg Hfgéﬂlaead‘df dncé‘% Qesmaliyy WRdicy F“ZB& i ‘1 éu%céﬂ‘? f or ms.
15 The somgtherssulfunic, pirlueasdiepice, acpfes, h%h‘at E@PIORéf dprggiice ssah@tiei wifiter to a
corrpOtmpl gme@ﬁ@jl Bgict Gndnb&ici Riv@MhicO Bspanic] widgrid) phlinidgnglecotids gfamid,candul a (1)
aﬂgr E’rggler : @rfegﬁfo%%t dcﬁl?;élﬂtaﬁg %ﬁ)@égﬁl@la@1d@%ichd@-ﬂ?drgéh%csﬂdrr(?or&rﬁlg estuglﬁfm \é\/: t 2

p u S

i ncl uded ﬁ"‘fsﬁli‘%}é tgﬁflcééﬁ T]iLfS %{‘ﬁ m, %hagﬂ?cle%hcdﬁ)bacc rtiﬁ)éégsagr %ysgﬁglmreggval ently
bonded catsintendedthencompdsearyeand 2k asepRitesabiiosisr ucture (1) in vivo when such
prodrug is admnistered to a patient. Prodrugs are generally prepared by

modi f yg ngﬂygg‘utég%ly foH ERHBR, l,enﬂyara\(@y such that the nodification is
cl eaved, either by foutine manipulation or in 25 vivo, yielding the parent

corrpound Prodrugs include, for exanple, conpounds of this invention
wher ei nh{Rafersuges hareinagerdp 2 sompeupd pgaordineda de iyeatiginglade bash sompoyrdss t hat |
when  adniferingtae (g dartdo tteirp abareadepticllp aacesptable fagid medditenhyaltsosogethemivité or

sul f hydr ybhgmasHageally Reteptable SfvL&ent at i ve exanpl es of prodrugs include (but
are n limted to) acetate, fornmate and benzoate derivatives of al cohol,

|
s e R
enpl oyed, cowiepty dondedt dayrliere that rdease g rpmpewndeefssirugiiee {Ihdn [vieeWhepy sushr egar d
t 0 st er eopfARRIiSadniihitefedIPOPHIEEt. PlodiSipd at€ enelly blepared bjhavdifyiiy fuadtiogdnt er s
and 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 sulthydryl groups. Thus,
representative examples of prodrugs include (but are not limited to) acetate, formate and
benzoate derivatives of alcohol, sulthydryl 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, cyclohexyl or



may occur as recemates, racem c mxtures and as individual enantioners or

di astereoners. 35 All such isoneric forns are included within the present

i nvent i onwoioambssds ng m xtures thereof. Furthernore, sonme ®@CTiUSe2/223986t al | i ne
forms of the conpounds of structure (I) may exi st as polynorphs, which are
included in the present invention. The termC | -C6 al kyl as used herein as
a group or a part of the group reférs to a straight or 40 branched al kyl
group contwilehiepyl; fwhilmuisatuat@ cyaloblisyls ancbids cydxmniehyd endfydehekenyl eupthei ncl ude
met hyl , etjky!l, propyl, isopropyl, n-butyl, isobutyl, tert butyl, pentyl or
hexyl. The term C3-C7 cycl oal kyl group neans a non aromatic nonocyclic
hydro(;arbon ring of 3 to carbop atom such as, for exanple, cyclopropyl,
cycl obut yithe ey F‘%B@Htrivfr?{s tw@%ww@[gﬂa?,%lwrcm@ UOBCT/ US02/ 22394 4

cycl ofeptyl; while unsaturated cycloal kyl s include cycl opentenyl and

cycl ohexemyié terrdRslo N6 diky theanbht alkel grodptla0@g Bné BFsErcrbon a@mks hadwhdrén

chlori ne, atbl'é oREL roéeﬂq{oﬂ?isqgﬁwe% v@thmﬁ)g&?&rq]% Q%& e%&@ a?}iflfﬂﬂroﬂ&ﬁ}ns an

al kyl grou avl ng..ore to six carbon atons a erein at |east one
hydr ogen °BHFW£t 8kt aced with hal ogen such as for exanple a
trifluoromethyl group and the like. 10 The term C2-C6 al kenyl defines
strai tht Qhe rabedalkégi Geftnydstoadhr bobramcaed caimshydonsrdomtadgals co@aioing Nor e

b P08k Siforb 8ot B Havie Fnd PR AfFs ShiHhe Aer olaRleCUAI] €,
S ety - 37ERteRlly bl pRER: 2-pguav) iperendl: BERMSRY Pl Bl

group nayawkthglike.r ai ght or a branched chain al koxy group containing from1
to 6 carbon atons,, for exanpl e nethoxy, ethoxy, propoxy, prop-2-o0xy,

but oxy5 bthe tefn @I IkIXS )b B2 Be 2 seiyht 3P 8lbrhi®ed EHat: alldR ctRp Bbdiahiag CL- C6

al koxy graqu b a(ﬁ?- alg fl fo stituted

i th a1 S8BT OR b T R R B BrdR o Pb b SR e

t er m C2- C8-o%Y RymshYgeop 2ad thgilishit or branched chai n hydrocarbon radical s

containing one or nore triple bond and having from2 to 6 carbon atons

i ngl udi nlg_T%QéﬂH 841¥ | G1-06 QRYRY |group lmBtiby Ry C1-Ch- fiRdkyysiyhp 28 -demiddybefdre but ynyl

and t ike. e ts an am no
5@ Slh)%tltal%ﬁ tv&i-{ttﬂeat feggt %e%]oggn, r‘%@%ﬁ% ﬂ%rﬁ%,@&ﬂpg@-&z, Bf (géll%n

group I ndepen y substitut one or two Cl- al groups, as
defined before. The termaryl neans an aromatic carbocyclic noiety such as
phenyl , biTpttamplC2e€6 alipty Hetines stgdghthebrarohad phairelydracybomesdivals gpntainweat i ¢
het er ocycbge 6 gte @iplEbdna addhdETRINS2 anélcaiisoni agnsahcludigpsttytengl, prepriyhat om
sel ected fr, i farieand containing at least 1

1t 1 1, 3OUAEAN -hy BAHa i 1ike@Nd ¢ g
caronSatonlgbﬂ%?%%?ﬁgﬂbotﬁgﬂnno-a%d blcyéflc ring systens.

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, biphenyl 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,
oxazo'lyl. isooxazolyl, benzoxazolyl, pyrazolyl, imidazolyl, benzimidazolyl, thiazolyl,
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



35 Representative heteroaryls include (but are not limted to) furyl,
benzof uranyl, thiophenyl, benzothiophenyl, pyrrolyl, indolyl, isoindolyl,
azai ndol yWo opgodady| , qui nol i nyl, isoquinolinyl, oxazo'yl PCrasoxzaselyl,
benzoxazol yl, pyrazolyl, imdazolyl, benzimdazolyl, thiazolyl,

benzot hi azol yl, i sothi azol yl, pyri dazi nyl, pyrimdinyl, pyrazinyl,
triazinyl, cinnolinyl, pht haI azinyl, and qui nazolinyl. 40 The term5-6
menber ed bebpicnaNe h&tmams Thametexrodycﬂ@m'ap b¢ heachhibvie ade hetaiohomngr aartwbnocycl i c
heterocychjyf, m@gthw@nmname@ nehoﬁﬂlua@a %rpuan t;&%%h&ﬁor@l %amﬁylc and

whi ch cont al ero [ nde en

ni trogen, P ‘é@ﬂ %d%‘m"ﬁﬂ’r Vﬁt?ﬁo 9% of“ﬁél n i 96 anél Eﬁlg gﬁof‘uranyrln

het er oat oFPéfa myenglpt i éﬂﬁrahxdyopdseihay zedteﬁﬁéroﬁ’ﬁ@ldﬁﬂ& o og‘éﬁ“?hﬁé‘P@F%’Q?‘HH] my WO
03/ 0083 14 teRaHy deishidp2 2394 tetrahyldeopgimidinyd | teyralydattesphemed tetrih@rdimbeyragy.cl e may
be attachgg it ix@ny heteroatom or carbon atom Thus, the termincl udes
(but is not limted to) norpholinyl, pyrrol idirionyl, pyrrolidinyl,

pi peri di nyl, hydantoinyl, valerolactamny oxiranyl, oxetanyl

t et r ahydr éﬁmF%&ﬁS‘r‘PVC cowppngs 9fihisigYeRvRA mcltl@ttheaim}wagwcmr%g}?) and (Ib)
tetrahydroprim di nyl, tetrahydrothiophenyl, 5 tetrahydrothiopyranyl,

t et rahydr opyri m di nyI , tetrahydrothi ophenyl t & rahydr ot hi opyranyl, and
the |like. Representative onp nds of this,d n'\%igti on include the foll ow ng
(CF%)"N~(CHZ)m ( M :jH2)n 4 ( Hz, N

structure (la) and (Ib)
R NRR 10 (la) (1b) g,

and a nitrogen atom Repr at i (Féz)rcorrpou t §Hg$ i nvention al so
include the follow ng str 1), and ), Wwherein,
respectively, inis 1 an (Y RE; 1) (Ha) Dependl ng upon

the choice of in and nin the c npounds of formulka (1), th.z representative
conpounds of this invention include the follow ng conpounds (Illa), (111b)
and (1Q1c). R\ RANR\NRZ ® RA Ra / Y" R®WNi : : RRNY RR

wherein, respectively, Y corresponds to a carbon and a nitrogen atom.

Representative compounds of this invention also include the following structures (II), and
15  (I1a), wherein, respectively, m is 1 and 0.

(1la)

Depending upon the choice of m and n in the compounds of formula (I), th: representative
compounds of this invention include the following compounds (I1Ia), (IIIb) and (IIIc).

20 (Illa) ) (e
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).



20 (I'llTa) (IDo) (lIll1c) Depending upon the choice of Y, m n the
representative conpounds of this invention include, but are not limted
to, the fwbDloemdsags conpounds (1Va), (1Vb) and (IVc). WO 03PQ@8802122394
PCT/US02/22394 6 RI RJ NNNRARARAE N R NNR NVRR NN I R
(Na) (Nb) (Nc) More specific enbodi ments of the invention include, but are
not limted to, conmpounds of the ®ormula (I1); (I1), (Ila), (llla), (1llb),
(I'tte), (1va), (Ivb), (IVe): wherein: Ra5 R2 and R3 are not sinultaneously
hydrogen; R4 is hydriegeAa~_Furtherkspecific embodk of the invention

i nclude, but are not lifmtad to, ounds of the tornula (I); (I1),
(Ita), (1lla), (111b ), (1Ve erein: Rlis O-C3
al kyl group or halo all- P, f er abl | Jor
trifluoronmethyl. Pr nt’s of the ifivention include, but are
not limted to, conpounds & the 15 formula (1); (Il),*(lla), (lIlla),
(11rb), (Ittc), (1Va), (jyb), (1Vc): whegpein: R2 ang, R3 are not

. B
ﬁ;lm(;l tci‘ne or+ {pefn}‘g %ggcﬂmentg%lf théslnt;I %E)r? gl%ﬁ'l %Gpar&otél%ltgi oc%%rﬁlé)'b%c%s H.g Flﬁuﬁ/b:‘)re

preferredf %ﬁﬁ@dpnaﬁtéabﬁ ?héHWh& ,KB%EK )dﬁgﬂ but are not limted to,
conpounds wfreint he formula (1); (I11), (lla), (lita), (Illb), (lllc), (IVa),
(1'Vb),5(1Vc): Wb%ﬁ@k.amrBBmﬂﬂw&admﬁﬁw&bgﬂﬂOt si mul t aneously hydrogen; R4
i s hydrogen; R gﬁ aIkyI group or halo Cl1-C3 al kyl group, preferably
met hyl or tri uoromﬁ

Further specific embodiments of the invention include, but are not limited to, compounds of
the formula (I); (II), (ITa), (Il1a), (IIIb), (IIlc), (IVa), (IVDb), (IVc):
10  wherein:
Ry is C1-C3 alkyl group or halo C1-C3 alkyl group, preferably methyl or
trifluoromethy]l.

Preferred embodiments of the invention include, but are not limited to, compounds of the
15  formula (I); (1), (Ila), (IlTa), (1IIb), (Itlc), (IVa), (IVb), (IVc):
wherein:
R» and R3 are not simultaneously hydrogen;
R4 is hydrogen; and
Py is C1-C3 alky! 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); (1I), (ITa), (ITTa), (IlIb), (IIlc), (IVa), (IVb), (IVc):

wherein:
25 Rj and R3 are not simultaneously hydrogen;
R4 is hydrogen;
Ry is C1-C3 alkyl group or halo CI1-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-trifluoromethylphenyl, 2-
methoxy-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-



Ris an aryl group selected from 2,4-dichlorophenyl,

2-chl or o- 4- net hyl phenyl, 2- 30 chloro-4-trifluoronethyl,

2- chl or o-womabbraxyphenyl , 2,4, 5-trimet hyl phenyl, 2,4- di meCmyusepisny| ,

2- met hyl - 4- net hoxyphenyl , 2-net hyl - 4-chl or ophenyl, 2-nethyl - 4-
trifluoromethyl, 2,4-dimethoxyphenyl, 2-methoxy-4-trifluoronethylphenyl, 2-
n, . et hoxy- 4- chl or ophenyl , 3- net hoxy- 4- chl or ophenyl ,

2, 5-di et ho: . . gyshopliehol; 0pherhyl-6-dirRethgdrhiaopyridint Sdpr Odinheiityéamyihg-6-methyl-

2- met hoxy-4-trif]: BATRS WO o-pvéid 24 I g mhenyl,

2- met hoxy- 4- m::tp ;II(IH;ﬁ))ﬁen’yl &] 2- Pr i fl upg%oﬁe%ﬂgfq4?cnﬁ$a§%ﬁ%%ﬁ“pg?’2-
trifluoronethyl phenyl, 2-trifl uoronethyl-4-nethyl phenyl,

2-tri f | uoPEAETEPIRCUNGERAGIAIASRR I INVentios ahp- 4- i sopr opyl phenyl ,

2- met h§| - 4-(¢ynaataphremydthylgheoyl)-Gmetd/]-NOL -PRpOIOBG1 A 1, BT B WSARkREB 4,5, 8
cyanophenyliaza 4cdiBiHbned- di met hyl am nopyri di n- 3-yl,

4-di met hyl,a51,np- - et hyil - hdin-3-vl. G di Wl .ani.ng- Ldin-3-yl and

4~ di ot hy 1R 2B Pt i a2 e R R e

i nvent i on 2¢fnaphtyerie;

1- ( 4- met hdx-~chlorret-mgihglpbenyl)) 7-Methel hlk-propy(-butph d Pda, 3 -éxphydre 1,3 8; 3, 4, 5- hexah
ydr 0- 105, &iazk-hécag@taaRnapht yl ene;

1;3( A id;?g&,Q(}girg%ﬁ}ﬁﬁ{hé]?yg)hierﬁl%ﬁw-4-1(31'-5%13)9-%98}515',3?652%&,@-hgxagy£@4§1 14,9 hexahydro-1
1- ( 2- chl of"&?&P ‘% ‘phenyl ) - 7- met hyl - 5- (1- propyl -butyl ) -1, 2, 2a, 3, 4, 5- hexahy
dro- 1, 5, 89-(4@nethoxaZametdmhgriylyd-metbyl-4-(1-propyl-butyl)-5,6,6a,7,8,9-hexahydro-4H-

9- (2, 4- di mptdazappiengiéne: 2- met hyl - 4- (1- propyl -butyl ) -5, 6, 6a, 7, 8, 9- hexahydr o-
4H 1, 459- triaza-phenal ene;

9-(4-neth - 2- net hyl - phenyl ) - 2- met hyl - 4- (.1- pr.opyl - but yl ) -5 6a, 7..8, 9- hexa
hydr o- 4H %Xlgourggf)woé?ggp(%ﬂ%q S ."“‘Q%"l‘eﬁeﬁf&&ﬁ% srg%'f bg %rf%ﬂ%daby( 'i%f" Bl salt s
and sol vameghodheutkingl herpinaftereInthefodpwing gescriptiongibe gioups R.kat Rads: 84t Ri.ned
her ei naf t &g, R Xt Y1eZ fro) h,qpndgy bkeys cliei médnong, as ppresriaysl WpSneR, (oRlompaidndskE, R4,
RS,  R6, Rfmulh (1) inleds othdwisPstaftdand g have the neaning as previously defined
‘oor ?Brrpounds of formula (1) unless otherw se stated. 20 Conpounds of
formufa (11), in which R4 is hydrogen, nay be conveniently prepared
accor di ng Gompeyds fab] fopiln ¢llscHerich Rasisnbyfersen Rear be qraveniepty pregaredy (cH, ) .
(cH, ) m RacddrdingHp FheRoRbwing Scheme 1:

Scheme 1

(VI

25  in which:



(V) m=0 (Il1) rl b) b) R NR
R RzZ\ Nc) 1 OR NL (MI1)
8 st ep a wbanamss4fior

suitable solvent (like diphenyl

eventually in the presence of an aC|d cat al yst;
reductive amination with the am ne8RNH2 using a suitable

| i ke for exanple NaBH( OAc) 3;

N(CH2)mHGC H RLLOR NL (V) (V1)
25 in which: WD 03/008414 PCT/ US02/ 22394

i ntranmol ecul ar cyclisation by heati ngPom/Esozehd boi | i ng

ether) at a tenperature nore than 150C and
5 step b stands for
reduci ng agent,

step ¢ stands for formation of the al dehyde

group by Wttigpheact lsteﬁusvvoﬁlhtraxﬁaaiunwydlﬁestfaulb AePReny h high®sPihng BEtaBki de in

t he usual conditions,
ether. 10 Conpound of
foll owi ng Schene 2:
(XIV) ¥XI11) sepb b’

step ¢

Favur® fm(}rg' 6t‘hagb { 5%5(? ea@lde nol

pared accordi ng

g Teney 4
p t Okt

stands for reductlve ammatlon w1th the amine RNH) using a suitable
reducing agent, like for example NaBH(OAc)3;

stands for formation of the aldehyde group by Wittig reaction with
(methoxymethyl)diphenyl phosphine oxide in the usual conditions,
followed by acid hydrolysis of the obtained enol ether.

10
Compound of formula (VIII) may be prepared according to the following Scheme 2:
Scheme 2
0 0 0 OH O
/fkoEt EtO/U\)j\om /(i\j\(u\ OEt
Ry” TNH, ¢ R N 7O
(XIV) (X111)
0 v
Ry~
OEt NH
R,j/u\ R (X1 o
o~y o : i
El0”0 N oF
= OEt | !
| [ =
= R; L
R; L
(XD
OEt
— .
(1X) (Vi)
in which:
15 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);
step ¢’ stands for reaction with the suitable amine (XII) in basic conditions (e.g.
20 K2CO3) and in an aprotic dipolar solvent;
step d’ stands for intramolecular cyclisation in basic conditions (e.g. t-BuOK);
step €’ stands for decarboxylation in acid conditions followed by conversion of L

group in a different leaving group, preferably chloride.

aRHO RrNHZ



OEt R'"NH11 R3 (XIl) LO R2Z"NONOO CEt CEt C. R/ L R L (X (X) I
d RBOR3 R2-1NOCEt R-Ne' R NLR N (IX) (MIl) in which: 15 step
a' standswbws/odgats anol ecul ar cyclisation by C ai sen react PCR/USOLBP b’
stands for conversion of the hydroxy groups in a suitable |eaving group L,
selected froma group consisting of: halogen or a reactive residue of a
sul phonic acid (nesylate, triflateP, preferably triflate (OTf); step c'
st ands f oCompagids @f fovntule tINe), Swivttédhl R4 asrhpdrode] mpy iba doasinendyp pekiptiedns (e. g.
20 K20CB) oaigltoPfhe T scHeRR RIsaBRlg IRHH compciRadlor mw%;im,r whose

u .cycli I sic conditions . - . Step €'
stands foP AEeY Bkﬂ‘ﬂ“gt‘i'oghthf ?fteéaglfragsg%ﬁ} %f‘ ?%lrllnsemfag) ﬁr%‘\ﬂlre%’e gé;alcs nver si gn of L
group in &Mrelerent | eaving group, preferably chloride. WO 03/ 008414
PCT/ US02/ 22384 _.9 Conpoundstqfcf ormul a (1Vek, in which RE~jgrhydr ogen, may

be conveni ent | parad actopding to the fdi§owi ng<Sche ~ starting
from conpoungsYpf §ormula ( ose prepgrafi i s kngwn fr &reut he
literatureg: he EXperg; 1 PNt f or pthe”dgt aid s) RfSchefe 3 R2 R R,
OR C R C OB R-C ORdO (XV) (XVI) (XVI1) (XVi11) \ . \RB R %d' -
R2‘ CR' e., \ XV) (XVD) (Xvin (XVIID)
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d N e' f
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| opg R, R R
R N7 Tal 4
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d
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g h | x
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R )

5 1 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-BuMeSiCl (TBS), in DMF with imidazole and DMAP as catalyst
(0°Ctor.t);
stepe”’ stands for microwave assisted Buchwald reaction with the suitable aniline
derivative RNHp;
20 step stands for deprotection of the hydroxy protecting group (e.g. Et3N - 3HF in

DMEF at r.t. overnight);
stepg’®  stands for conversion of the hydroxy group in a leaving group, such as
mesylate;



f oPgOH NHZR NI H1 OPg R R R NO (XX (XX ~ (XX1) f
N R NCRSR, NHR N RP2INCR3 (XXI1) (XXI11) 1 (IVe) R R5

whi ch: stwp oabostends for

with the suitable ylide, in the presence of a suitable organic base

n- BulLi .

The reaction is carried out in an aprotic solvent such as
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l'i ke

acetonitrile or an ether such as 100t etrahydrofuran; step b" stands for
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for

r.t);
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Compounds of formula (II), (IVc), (VIII) may be prepared analogously following previous

Schemes 1 to 3, starting from substrate containing already the group Ry.

Examples of suitable hydroxy protecting group include trihydrocarbyl silyl ethers such as the
trimethylsilyl or t-butyldimethylsilyl ether. The hydroxyl protecting groups may be removed
by well-known standard procedures (such as those described in Protective Groups in Organic
Chemistry, pages 46-119, Edited by J F W McOmie (Plenum Press, 1973)). For example
when Pg is a t-butyldimethylsilyl group, this may be removed by treatment with triethylamine
trihydrofluoride.

Pharmaceutical acceptable salts may also be prepared from other salts, including other
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.

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.

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
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine, iodine, and chlorine, such as 3g, 11¢, 14¢, 18F, 1231 and 1257,

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
witnin the scope of the present invention. Isotopically - labeled compounds of the present
invention, for example those into which radioactive isotopes such as 3H, 14C 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. 11C and 18F isotopes are particularly useful in PET (positron emission
tomography), and 1251 are particularly useful in SPECT (single photon emission

st ep



step h" stands for intranolecular cyclisation in basic conditions;
alternatively, the conpounds (XXIIl) may be obtained from conpounds (XXl)
accor di ngwom3/ost4ep i; step i" stands for intranol ecul ar cyclricsat/2msm for
exanpl e by nmesylation of the 5 hydroxy group in basic conditions (i.e
Et3N) followed by in situ cyclisation; step ni stands for reduction of the
enam ne derivative (XXIlIl1) with a dditable reducing agent, such as My in
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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.



detectability. 11C and 18F isotopes are particularly useful in PET
(positron em ssion tonography), and 1251 are particularly useful in SPECT
(si ngl e pWwotismosmd ssi on WO 03/ 008414 PCT/ US02/ 22394 11 ceaputser/2zed

t onography), all useful in brain imaging. Further, substitution with

heavi er isotopes such as deuteri ur% i.e., 2H, can afford certain

t herapeuti ¢ advantages resulting fidm greater netabolic stability, for
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hence, nayoMEniRL&S GliyoEAdikNnBREEN, AiabStHiRRESSe orhb@tigPeral |y | abel ed 5
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central nesodamakesHa it ctnSMcdesuSh adhBFcRia ARbrek AGERbAREI BllfnibNvol ved. 1n
particular in the treatnent or prevention of major depressive disorders

i ncl udi ng bi pol ar depression, unipol ar depression,_ single or recuyrrent 35
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f eat ur es, dysimaie hedrmmia, sfeemannra sarcaltyspi avd cirfadmh nitreis disprdpisst part um onset, t he
treatment of anxiety and the treatnment of panic disorders. O her nood

di sorders C%&%Q%@‘%? %ﬁje YMvEJi’foH ahh '3155 %Eéﬁllnﬁj He ngﬁmeﬁtséi yr@vention of cognitive

disorders. Cognitive disorders include dementia, amnestic disorders and cognitive disorders
30  not otherwise specified.

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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al cohol , cafbeinaeof hbaRentioh adi of parfiphansyialthectreagndnt dfzasvimestingd H)jsorders i N t he
treat ment gy p 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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particul ar tabtsts olr ncai[)sbl est }grg&trer(rie B)tl C%Lve%?‘(%ai’ %J&B@ %ﬂhns}harrq&c%ﬁ)tr c‘Jﬁ§ Sacceptable
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  (e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain
buffer salts, flavouring, colouring and sweetening agents as appropriate.

Preparaticns for oral administration may be suitably formulated to give controlled release of
the active compound.
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adm ni stration by inhalation or insufflation (either through the nouth or
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means W t Bugphsitonias eutdtadbh gnanms epg.advhrining conventional suppository bases such as
cocoa butter or other glycerides.

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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enul sifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.qg.
alnond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and
preservatives 40 (e.g. nethyl or propyl-p-hydroxybenzoates or sorbic acid).
The preparations may al so contain buffer salts, flavouring, colouring and
sweet eni ng agents as appropriate. Preparations for oral adm nistration may
be suitably formulated to give controlled release of the active conpound.
WO 03/008414 PCT/ US02/ 22394 15 For buccal adm nistration the conposition
may take the formof tablets or formulated in conventional manner. 5 The
conpounds of the invention may be fornmul ated for parenteral adm nistration
by bolus injection or continuous infusion. Formnulations for injection my
be presented in unit dosage forme.g. in anmpoules or in nulti-dose
containers, with an added preservative. The conpositions nay take such
forms as suspensions, solutions or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspendi ng, stabilising and/or
10 dispersing agents. Alternatively, the active ingredient nay be in powder
formfor constitution wth a suitable vehicle, e.g. sterile pyrogen-free
wat er, before use. The conpounds of the invention may be fornul ated for
topical admnistration in the formof ointnents, creans, gels, |otions,
pessaries, aerosols or drops (e.g. eye, ear or nose drops). 15 QG ntnents
and creans may, for exanple, be fornmulated with an aqueous or oily base
with the addition of suitable thickening and/or gelling agents. G ntnents
for admnistration to the eye may be manufactured in a sterile manner
using sterilised conmponents. Lotions may be fornulated with an aqueous or
oily base and will in general also contain one 20 or nore enul sifying
agents, stabilising agents, dispersing agents, suspending agents,

t hi ckeni ng agents, or colouring agents. Drops nmay be fornulated with an
aqueous or non- aqueous base al so conprising one or nore dispersing agents,
stabilising agents, solubilising agents or suspending agents. They may

al so contain a preservative. 25 The conpounds of the invention may al so be
formulated in rectal conpositions such as suppositories or retention
enenas, e.g. containing conventional suppository bases such as
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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-fert-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) 8: 5.84 (s, 1H), 4.43 (q, 2H), 2.31 (s, 3H), 1.43 (t, 3H).

Intermediate 2
6-Methyl-2,4-bis-trifluoromethanesulfonyloxy-nicotinic acid ethyl ester
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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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afford 24 g of the desired product as an oil that solidified over 2 days in a 7:% yield.
GCM3 Ty = 8.15 min.
MS (70 eV, EI) m/z 294 (7), 251 (100), 223 (17).
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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 aiid 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
0.22¢g 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  acetatz/bexanes. Concentration in vacuo yielded an oil (0.182g, 87%).

MS (M+1) 323. R¢=0.5 in 30% ethy] 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 Nj, BuLi 1.6M in THF (128uL, 3eq) was added dropwise. The
resulting red reaction mixture was stirred 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)-1H-pyrrolo[3,2-c]pyridine-3-carbaldehyde (prepared following procedures reported in
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The dried over anh. NapSOy4. 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 (IH, CDC13): §9.85 (s, 1H), 7.07 (s, 1H), 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]™.

30
Intermediate 13
[4-Chloro-6-methyl-1-(1-propyl-butyl)- 1H-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 Np,
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 (3x5mL). The combined
organic layers were washed with sat.aq. NaCl (1x5mL) and dried over anh. NapSO4. 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 as a
yellow oil (49.8mg, 0.161mmol, 93%)

40 NMR (IH, DMSO): §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
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0. 046l ,cHeﬂeﬂzz)Ad\m) (The, deﬁEé@lpﬁ‘bducSw(ist b}amﬁéd 6s 98el(®y ome;ssmg GB4nsiol,3H) |

6.69,z®s , 6.81 (d, 1H), 6.40 (d, 4.21 (m 1H) 1.82 (m 4H),
1.53 3 9
L Y Gﬂgvgyﬂa&w il g % it 470,
6H), 6.19 (89 (m, 415 1#&10@(@011(4@1):%% 931) 1§00 R/é mz): 321 [ VH +.
| nt er medi ai®(2): §28-[GHLOr 0- 6- net hyl - | - (1- propyl butyl)-1 Hpyrrolo [ 3,

2-c] pyridin-3 yI] -acet al dehyde 20 To a solution of internmediate 11 (85ny,

0. 26 I) i.n aE e ] HE (2mL) at O C, under N2, HC1 2N (2nlL) was added

dr opw _ -Et n eIIowreactlon mxture was stlrr dat Q Cfor

1.5 hr. Th&fBiswiflygromeduphenylyp pilg Va5 —eXxt ract ed

W th EtOQtpfoﬁxl&u@l) 1-THaoyuolm{ﬁ hemylmhgd{yil]fﬁrm@/ers wer e vvashed with sat.aqg.

NaCl (| x5re) @ndmixhirk ©dofOV @is(@kn ;liﬁ&?e@@ﬂoneiﬁﬁﬂad&%(oﬂs oeme, fiollegr eck-and t he
1

sol vent e flash
ohro éogX§%5°%%§g?ﬁ°9p ol -Reftipy @Q‘Erpg(zj?%q?hm Zi‘ﬁg%%; oty
obt alnﬁ m% QAR mOB apg g ﬂ?e%neih 33"1 ghg g5 (s,
1H), 7.07 IdE (IJxH)) at7.L0undeg Ny, mq)addmi (Rrimp ggp Mhidrowate Ol (Ehe r2agfion MEXIBG (s,

3H), 1.82 wallirraliidled id CEMM Féﬂuseﬁm)lwr(ﬁ/a%Sﬁﬂ{ems 8¥tem WhodelrDisi.oved0),7at [| 0 G;. 30

I nter medi 4 gvxl%o[ﬁ’sl 5@ QXIFI) leni v(ta]ter (@{nﬂ Was ey Iaﬂd the product was
| H | t
(53n3, 0. %E%?fﬁ&l QA mme&tor%mte a%ﬁﬁ%ﬁ'fg Rashed Rl Ry e )

was adéed.(15%md.) raerhéqumerrﬁn%tlﬂﬁﬁ Ehespligsrvesge Blterer andts solvgpt e"med to
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 (s, 1H),

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)- 1 H-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 (1x5mL) and dried over anh. NapSOy4. 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%).



35 water (InmL) was added and the product was extracted with Et QAc (3x5niL).
The conbi ned organic | ayers were washed with sat.aq. Nad (I|x5nL) and dried
over anh.wha28@414 The solids were filtered and the sol velrCTasapz3st ed t o
give a crude product, which was purified by flash chromatography (silica
gel, cHex/EtOAc 7:3). The desired product was obtained as a vyellow oil
(49.8ngy, 0.161mmol, 93% 40 NVR (1 B3 DMBO): S 7.37 (s, 1H), 7.33, (s, 1H),
4.63 (t, NMIR (l?ﬂ BMEO0): 26D (s3, ), £.07 (21H)), 78144 1H),s7,. 763, 1HY, 779 (MHYH) ,

0. 89- 1. 794() %g %(% 1ﬁ 4,38t 1853 691:8) 3y 3988 Vs 238'(@tﬁ{)”13§13 s 14 VO
)y

03/008414 P

3-[ 2- (ter{ 4IH)’S $0 %ngy) ethyl]-4-chloro-6-nethyl-1 -(1

- pr opy| - bAS/my/2): ZQQ-[NBQ rolo[3,2-c]pyridine To a solution of |nterrred| ate 13
(49.8ngy, 0.173mml) in anh. DVMF (2m.) at 0 C, under N2, imdazole (110ny,
10eq), TB®EmicBi407 2. 8eq), DIVAP (2ng, 0.leq) were added The 5 reaction
br oduct wea2eRiruugR gy ohs LS BB R KR e y
washed wi fraza-geenaphthylagscy (Ix5rrL) and dried over anh. Na2SO4. The sol i ds

were filt@oedsdunintdfentsmiedant 16 @3apgr &i0édmbD igidne CH2Chu@enlprabdtditzNwhi ch
was pypi fi %dS;m{zéd) asdMstIr @B 2EPRIYe {dakd. Irﬁareg&ion mikHRWaEL 6 aPr. L Jor The

desired p Ye 959 .
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2H), 2.58 c?rgbmghj)rgamg_ BETY merelnyﬁshe with_sg ang (ggd( er gﬁ)

(t, 6H), OagPO4. Fhe 8lids \W@ filteted) and4l®30[vw]e¥apora161 tb rgiveraneetieatredut & which

(2, 4-Bi s-tyab ﬁﬁﬁbﬁ%@"ﬂaﬂ}’éh@ﬁ&@é&w (sﬂlca gel, cHex/EtOAc 9:1). The desired product was

?1[2 %el”o t%% \VAM 6r§é 'o%ng oy 1ot hy! ] - 64rret hyl -1 - . : f
pr opy n- ure o

trls(dlbe Qiozg ;pl%é.g (d, &)I)ﬂ% 76&2&86&?‘F[]“I)X

(di cycl ohé;d?l(mhdﬁblﬁﬂﬁdy ZH 3rf9ét(h>2HB»|3p]r9eﬁﬁyi1H)(h OrrgfO (1, ‘?51‘9@1)l 043P0, ¢83ny,

2.8eq) a sqblqltn;@m 20 of intermediate 14 (17mg, 0.04nmmol) and

2 4 bi st Rj dﬂd'y myjh)anllln (18ng, 2eq) in anh. DMVE (InL) at r.t., under
V\?lz (crimp cap microwave vial). The reaction mixture was

|rra ted in CEM Focused M crowave Synthesis System (Mdel Discovery), at

100 C, 150 W 00 Psi for 20 min (EQ%K‘PHB lon). Then water (InL) was added

and the product was Syxtheacofeeprevethtivetc@pguddSoisiructith€lMbdbi ned or gani ¢

| ayers were washed with sat.aq. Nad 5 (1x5nL) and dried over anh. Na2SO4.

The solids were filtered and the=rsgl Vent evaporated to give a crude

product, which was purified by flash cHromatography (silica gel, cHex/EtQAc

95:05). The desired product was~qbtal as a yellow oil (21.5ny,

0.035mml, 88%. NMR (1H, DVSO): B 7.]83 pd, ™H), 7.79 (dd, 1H), 8.16 (d,

1H), 8.23 (s, 1), 7.22 (s, 1H)’R, N N

— e

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 (19pL, 1.3eq) and sodium triacetoxyborohydride (36mg, 1.5eq)
were added to intermediate 8 (30mg, 1,0eq) in 1mL CH)Cl, . The reaction was stirred at
30 room temp for two hours. Then the solvent was removed, phenyl ether (ImL), 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 25mL), neutralized with NaHCO3, extracted
with ethyl acetate (3 x 50mL), 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



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(mm 414), 0.79 (t, 6H, 0.68 (s, 9H), -0.31 (s,
6H). M5 (wbapoo®ié [VH +. Internediate 16 PCT/US02/22394
2-[4-(2,4-Bis-trifluoronethyl -phenyl)-6-nethyl- |

-(1-propyl -butyl)-1H pyrrol o[ 3,2-c] pyridin- 35 3-yl]-ethanol To a solution
of internediate 15 (60ng, 0.097mmoI2¢ in dry DMF(5nl) at r.t. Et3N3HF

(133. 6L, &oApeindwas added. The reaction mixture was stirred at r.t.

over ni ght 1%;5%%]% 1 s (1 008 P QHUGHy RS s@xfisAact ed with
Et CAc (3x : e ConyTrTTed WeT e washed w at-. aq. Nad

(1x5nL) aREaRi¥deiSyver anh. Na2SO4. The solids were 40 filtered and the
sol vent evapetae edthpdplegyusedtocpgkgecomporddr] wathpset tayaakethe desiradi piggdudt| ash

chr omaeb ogreagbythé ahilincCied) @hs 2,4-denetisiaAme 9t &h)g, 0. ThemdBsTheeekidue ods pirifivas

obt ai ned b i 24heAi0, 13- AHSBhe dRRLA proW: 0R-0834d 40%
PCT/ US02/ %XMW@W& Y Dl\/ég)g:%G 95%1 (sa, 1H),'8.07 ({J,@ 1H), 7.81 (s,
1H), 7.76°€ ,“‘fé%‘,e"aﬂeig (s, 1H), 7.10 (s, 1H), 5.19 (sa, 1H), 4.35 (m
1H), 3.63 (m 2H), 2.88 (m 2H), 2.38 (s, 3H), 1.85-1.65 (m 4H),

1. 20, 0. 90 Jompouitd)1-30.80 (m 6H). M5 (mz): 502 [MH+. 5 Internediate 17 5
-(2, 448 S'ltgzldﬂld%QMQH&ﬁﬁMlenﬂp¢%my1-g:(frﬁltoﬁyll-but}h)-l,2,2a,3,4,5-hexahydro-1,5,8-

- (1- propyl DU VT ) 32y o- Letranydro- 1,5, 6- riaza- acenaphtnyl'ene To a

sol ution te 16 (23.4mg, 0.04nmmol) in dry CH2CL2 (2nml) at r.t.
Et 3N 10 (thesmpe moggologycisis toy miks compound deb wogpsed syprakf. theAesire arofin

m xt ur e wascept iherapdinatused. was 2-cloroZhmethiiraimen@ime, ¢ 2miholhaheaekidd wasd t he
product Wesrifd Byt Rehtivé ThC @riglelid 1ndx @0l two EREs) of eliefiRd pRidganR £-0l5ayer s
wer e q\gsheﬁga}%%lﬂ SakmAR Cl (I x5nmL) and dried over anh. Na2SO4. The
solids were 11 ttéredt ang'lxat e solvent evaporated to give a crude product,
which was purified by flash chromat ography (silica gel, cHex/EtQAc 9:1).
The desi r &dl the adlyticalwate arelsst fotth & thefllewing Tede low oi | (6ng, 0.012mmol, 31
%. NVR (1H, DVSO: S 8.08 (dd, 1H), 8.03 (s, 1H), 7.81 (d, 1H), 6.87 (s,
1H), 6.61 (s, 111), 4.19 (m 1H), 3pf%(t., 2H, 3.02 (t, 2H), 2.19 (s,
3H), 1.80-1.70 (m 414), 1.30-1.10 (m, 4H, 0.79 (m 6H. M (mz): 483

[MH +. 20 EXAMPLE 1 Synthesis of, representative conpounds of structure
(Ivb) 3 Sy
av)
20
Cpd. R R3- Analytical Data
No. Ry-

1-1 2-methyl-4- CH3 H | MS (M+1)394.
methoxyphenyl '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 (t,6H).

1-2 2,4-dimethyl- CHs H | MS (M+1)378.
phenyl y 'H NMR (CDCI3) &: 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,3H), 1.58 (m,4H), 1.28
(m,4H), 0.94 (t.5H).

1-3 2-chloro-4- CHj H | MSM+1)398.
methylphenyl "H NMR (CDCI3) &: 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




RAN Ra () RL NNR 25 Compound 1-1

1- (4- Met hoxy- 2- net hyl phenyl ) - 7-nmet hyl - 5- (1- propyl -butyl )-1, 2, 2a, 3,4, 5-1i exa
hydr o- 1, 5WB-030084a¢ a- acenapht yl ene 4- met hoxy- 2- met hyl ani | PRE/USADL2394. 3eq)
and sodiumtriacet oxyborohydride (36ng, 1.5eq) were added to internediate
8 (30nmy, 1,Ceq) in Inm CH2Cl2 . The reaction was stirred at 30 roomtenp
for two hours. Then the solvent wa@5renoved., phenyl ether (Inl), and PTS
(22ng, 1.Ceq) were added. [The rleaction wds headtguntics2a3301 1 bom#4H, adan. The
reaction|was diluted wth| hexanes (| Onl)| and %Q%)product extracted with| IN
HCl (3 x tOrt—The—agueous—extractedwere washed wthether—(3—=x 25,
neutralized with NaHCO3, extracted wth ethyl acetate (3 x 50nL), washed
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, 0.15mmol). The residue was purified by
preparative TLC to yield 4 ng (9% two steps) of the desired product,

Rf =0. 37 in 60% ethyl acetate/hexanes. Conmpound 1-3 10 1-

2- Chl or 0- 4- met hyl phenyl ) - 7- net 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 nake conpound 1-1
was used to make the desired product except the aniline used was
2-chloro-4-nethylaniline (21ng, 0.15mvl). The residue was purified by
preparative TLC to yield 9.2ng (20% two steps) of the desired product, R
f--0.52 15 in 60%ethyl acetate/hexanes. Al the analytical data are set
forth in the'following Table 1. Table 1 R R -~ N




R (Ivb) R~ N20 R Cpd. RRL R2- R3- Analytical Data No. 84 1-1
2-nmethyl-4- CH3 H M5 (M+l) 394. net hoxyphenyl 'H NVR (CDC13) 5: 7.15
(d,1H), o6wem3fe4i4H), 6.8 (dd,1 H) 6.93 (s,1 H, 4.02 (t, PCHUS02/R38% (s, 3H),
3.7 (m 2H), 3.5 (m3H), 3.15 (dt,2H), 2.45 (s,3H), 2.33 (s,3H), 1.6
(m4H), 1.26 (m4H), 0.95 (t,6H). 1-2 2,4-dinethyl- CH3 H M5 (M1l) 378.
phenyl "H NMR (CDC13) S: 7.16 (d,1Hp, 7.08 (m?2H), 5.92 (s,1H), 4.02
(t,2H), 3.74 (m3H, 3.42 (m 2H EXAMPLE2M 1H), 2.48 (s,3H), 2.32
(s,31T), 1.58 (m4H),g , chloro-4- CH3 H M5
(V1) 308, et hy phen]l’}%as"l(l\?%b?ﬁm“%%%pg&“dg %ct&re%\@ (d,1 H), 7.10
(dd,1 H, 5.96 (s,1 H, 4.1 (t,2H), B.76 (m1lH, 3.6 (m 2H),34 (m2H),
3.06 (m1H), 2.38 (s,3H), 2.3 VO 03 414 PCT/ US02/ 22394 25 (s,3H), 1.56
(m4H), 1.26 (m4H), 0.92 (t, : /008414 PCT/ US02/ 22394 26 EXAMPLE
2 Synthesis of representative co f styucture (IVa) ::R3 1 (IVa) R
Compound 2-1 5
9- (2, 4- Di met hyl - phenyl ) - 2- met hyt- 4- P(1 pf opyl - butyl ) -5, 6, 6a, 7, 8, 9- hexahydr o-
4H 1, 4, 9- triaza-phenal ene The cane nethodol ogy used to nmake conpound 1-1
from int erfGeswpend?-Bus, s used to make

5  9-(2,4-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 wiis used to make

the desired product from intermediate 10. The organic residue was purified by preparative
TLC to yield (11mg, 10% two steps).
10  Rf=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-4H-

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 Ry
No.

Rj-
2-1 2,4-dimethyl- CHj3 H MS (M+1) 392.
phenyl "H NMR (CDCI3) §: 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 (t,6H).

2-2 2-methyl-4- CH3 H | MS M-+1)408
methoxy Y '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,617), 1.75 (m,2H), 1.4
(m,8H), 0.9 (bs,5H).

R3- Analytical Data




the desired product frominternediate 10. The organic residue was purified
by preparative TLC to yield (1 Ing, 10%two steps). 10 Rf =0.14 in 100%
et hyl acewatos/0084Conpound 2-2 PCT/US02/22394

9- (4- Met hoxy- 2- et hyl - phenyl ) - 2- et hyl - 4- (1- propyl - butyl ) -5, 6, 6a, 7,

8, 9- hexahydro-4H 1,4,9-triaza-phenal ene 15 The sane net hodol ogy used to
make conpound 2-1 was used to make2fhe desired product except the aniline
used was 4-net hoxy-2- et hyl ani | i neEXANPLERgani ¢ resi due was purified by
breparative TLC 10 Yigghledi65iithreslhletmpbBEIrsufure@rd) i N 100% et hyl
acetate. Al the analytical datarare setrforth in the follomnng Tabl e 2.

20 Table 2 Cpd. R R R2- R3- Analy Data No. 84- 2-1 2,4-dinethyl- CH3
H M5 (Mtl) 392. phenyl / '"H NWR ( 13) . S: 7.08 (m3H), 5.9 (s, | H, 3.84
(mlH, 3.62 (m2H), 3.3 (dg,1 7087 (dwyRH), 2.79 (m1H), 2.36

(s,3H), 2.12 (s,6H), 2.45 (m4H),6 1. m4H) 0.9 (t,6H). 2-2 2-nethyl -
CH3 H M5 (M+l) 408 met hoxy 'H ("CDCIB) d: 7.1 (d,1H), 6.75 (m2H), 5.85
(s,1H), 3.8 (s,3H), 3.64 (m2H), 3. 36‘tn12H), 3.24 (dt,2H), 3.04 (dt,1H),
2.1 (s,611), 1.75 (m2H), 1.4 (m8H), 0.9 (bs,6H . WO 03/008414

PCT/ USp2/ émuQﬂlEXANPLE 3 Synthesis of representative conpounds of

structures (2, ofdthe tl&lll-ﬁ)llle}{%-7;rﬂt}gj\l‘11-l\dl-5rqp§l-l§f?}5m?,§ﬁg,3,%,'5:-'-hexahydro-
5(24Bli5 |||u0r0mﬁt%-pneny|)-/ met iyt =1
(1- propyl= 4, 5- hexahydro- 1,5, 6-tri aza-acenaphtyl ene

Intermediate 17 is subJected to reduction with a suitable reduing agent for enamine
derivatives, such as Mg/MeOH or NaBHy.
10
EXAMPLE 4
CRF 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 50mL centrifuge tubes,
homogenized with a Polytron and centrifuged (50'000g for 5min 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 pL the reagent
mixture to 1pL of compound dilution (100% DMSO solution) per well. The assay mixture
was prepared by mixing SPA buffer, WGA SPA beads (2.5mg/mL), BSA (1mg/mL) and
membranes (50 and 5 ug 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 CREF 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 puL/well and incubated overnight. After
the incubation the medium was replaced with 100 pL of cAMP IBMX buffer warmed at 37°C
(5mM KCl, 5SmM 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 1puL of antagonist dilution

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



Internediate 17 is subjected to reduction with a suitable reduing agent for
enam ne derivatives, such as My/ MeOH or NaBH4. 10 EXAMPLE 4 CRF Bi ndi ng
Activity wWBR3bsids ng affinity has been determ ned in vitrecrusobe2394
conpounds' ability to displace 15 1251-0CRF and 125l - Sauvagi ne for CRFl
and CRF2 SPA, respectively, fromreconbinant human CRF receptors expressed
in Chinese Hamster Ovary (CHO ce, 28nenbranes. For menbrane preparation
CHO cel | s do2pmuk onfdonsndilutioh htaﬁéastwﬂx)ddldﬁttAed)efom, BRApldie vhe incutakddPES/ KOH
50mMM EDT Ay 2NhinMIChndlBM ANIP! cdiiffar koontbht S mea &RLdrtyf udfig rhdIRBenshanh RERYENI zed
with a Pol %£$n and centrifuged (50" 000g for 5mn at C. Beckman centri fuge
20 with J ‘otor). The pellet was resuspended, honpbgeni zed and
centrifuged as before. The SPA experinment has been carried out in Optiplate
by t hebadadill pubhicasfond Gfcliditghbutrmeadjmited tonpaténty andt matebt apflicg@apeitedl irdthiut | on
(100% DVEQ,eecHifidrOR: HeRdin mbﬂpora&?aeb A2 RRAcE X iERD MBS SRBIEEFbPWerd Xi NG

o0 of pr 3{ so iV AR e bt SR TH P A eI 0 20 5

radlollgaﬁﬁ forfhe pl ate was i ncubated overni ght (>18 hr) at room tenperature
and read with the Packard Topcount with a WGA- SPA 1251 counting protocol.
EXAMPLE 5 1130 t£BE uhtd¥sibddDihal thasp&mt @RGSO fall tddBbinAN @IS tdf PhrtidEECand

characterb§§?Fd%H%p%&gghk 8Hé§gy for the determ nation of their

i nhi bi tor cells were stinulated with CRF and the
receptor activation was evaluated by nmeasuring the accunul ati on of cAMP.
35 CHO celThs appligaticn dforifi¢hibistdeseripliensdndydaims fasme ppre mak de whadres @lasis i medi um
Wi t hout Ghi8riryai eespic pRatgyadbsequent Aphioatibn. Tk alaéms AubOAbLeE applididal/ wel |

and i psubafCq. QifeLs Q>ha1ny Bftkr€or c&ﬁlﬁndnﬂﬁup?ctaéu% d%&ﬁbé@ﬁ’éré!ﬁ”%n{a?%éced Wi th
100 L of %ﬁ fér marned

5Vl HEPES, %ﬂﬁl\g’ﬁ b COTIRAV ‘%@I‘?e“t %{/“Ee CIéJ‘Pﬁé‘B‘g‘@ay Blﬁlngﬂ’ %a X&&P?‘T"&WBI&TMby

| ng/ L BSAndihoutimitetiaxy tha frilowingestaimsit agoni st di | ution 40 in neat DVBO
After 10 additional mnutes of incubation at 37C in a plate incubator

wi t hout WO 03/008414 PCT/ US02/ 22394 28 C02, | L of agonist dilution in
neat DVSO was added. As before, the plate was incubated for 10 m nutes and
then cAMP cel lul ar content was neasured by using the Anersham 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 incorporated by reference herein as though
fully



set forth. 10 It is to be understood that the present invention covers all
conbi nations of particular and preferred groups descri bed herein above.
The appl iwatidoosdad whi ch this description and cl ai ns for necparsv2/emy4 be used
as a basis for priority in respect of any subsequent application. The
clainms of such subsequent application 15 may be directed to any feature or
conbi nation of features described P8 ein. They may take the form of
product, conposition, process, or us€lash@i ns and may include, by way of
exanple and without limtation, the foIIovvi ng cl ai ns: V\003/008414

PCT/ US02/ 239 29 i ncludin
st er eoi so AC '&}%Iﬁ §Fsﬁ?ﬁlerat)ﬁ§)%gq g[? ﬁl'gﬁ'gacgre%lsoﬁe Blr()fh)é‘g giol vat gs
t hereof R N r(T@F“rZ‘}lM“)’R@ePta IF)SaltS)OrF‘PWaFFSI@ﬂqqu R wherein Ris aryI or
het eroaryl, wherein each of the above® groups R may be substituted by 1 to
4 substituents indendently sel ected amt he group consisting of: 10
hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy ha d Cl C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl, halo Cl-C6 al koxy, . G ¢ g @ al kyl am no, nitro, cyano and
a group R5; Rl is hydrogen, Cl-C6 -C6 al kenyl, C2-C6 al kynyl, halo
Cl C6 al kyl', halo Cl-C6 al koxys ogen or cyano; 15 R2 is hydrogen
n(R6)q(CI—|2) pZR7; R3 is hydrogen C2-C6 al kenyl, C2-C6 al kynyl or
[CH( (CH2) p R7; Rw hydrogen, Cl- ch al kyl, hal ogen or halo Cl-C6 al kyl
R5 is C3-C7 cytiss kyl, which may contain one or nore uouble bonds; aryl;
or a 5-6 nenbd¥ed het er écyw] er heterogik vdiereiregash abfthg h@vatﬁzs«msgﬁrmwe% may
be substituted by one okubstifated byriospiSsubgineats étichdedtty séiediaigiesin tHelegr&p al kyl
Cl-C6 al koxy, halo Cl1- Q@ns?sln%, C2-C6 al kenyl, C2-C6 al kynyl, halo Cl-C6

al koxyg C 1 - C6 mono of i al'kyl agi o, gi L0 blkgxrglc,i 206 alkyl, C2-C6

logen,
alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, .C1-C6 mono or
dialkylamino, nitro, cyano and a group Rg;

Ry is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6
alkyl, halo C1-C6 alkoxy, NH», halogen or cyano;
15 Ry is hydrogen or C(H)n(R6)q(CH2)pZR7;
R3 is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or [CH(Rg)(CH2)p]lmZR7;
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 Rg may be substituted by one or
more groups selected from: halogen, C1-C6 alkyl, C1-C6 alkoxy, halo
C1-Cé6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, Cl1-
C6 mono or dialkylamino, nitro, and cyano;

Rg is hydrogen, C2-C6 alkenyl, C2-C6 alkynyl or (CHz)pZR7;

25 Ry 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, C1-C6 alkoxy, CI1-C6 mono or
dialkylamino, nitro, cyano and a group Rs;

Y is carbon or nitrogen;
30 m and n are independently 0 or 1;
is 0 or an integer from 1 to 4;
q is1or2;
4 isa bond, O, NH or S.

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



R6 is hydrogen, C2-C6 al kenyl, C2-C6 al kynyl or (CH2)pZR7; 25 R7 is Cl1-C6
al kyl, which nmay be substituted by one or nore groups selected from
hal ogen, Wwalog/o@&#14£6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl , POAIUS0L223@6
al koxy, Cl-C6 al koxy, CI-C6 nono or dialkylam no, nitro, cyano and a group
R5; Y is carbon or nitrogen; 30 in and n are independently O or 1; ,) is O
or an integer froml to 4, qis |30r 2; Zis abond, O NHorS. 35 2.
Compounds, according to claim1, of general fornmula (l1a) WO 03/008414
PCT/ US02/ 22394 30 3 R N~(CHZ)mrRa (Ja) R N) H2) Rin which R R, Rz,
R3, R4, in, and n are defined as i @t 1. 3. Conpounds, according to
claim?2, of general fornmula (Ir] 111 RamwRL 5 Rin which R R, R2,
R3, R4, n and Y are defined as i |rr/1j’ 4, Corrpounds according to
claim2, of general formula (II R 3 R(I i NR10 in w hich R
R, R, R3, R4, nand Y are définel as|in claim 1 5. Conpounds, according
to claim3, of general fornula (Illa) 1%3 P2~1 NRa (lIlla) R1L N

in which R, Ry, R2, R3, R4, m, and n are defined as in claim 1.

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

@

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

4. Compounds, according to claim 2, of general formula (I1a)
R R,
N

4 | ~ (CHn (lla)
N

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

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

(Illa)

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

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

(lllb)

in whichn is 0 and R, R1, R2, R3 R4 Y are defined as in claim 1.



R15 inwhichnis 1land R R, R2, R3 R4 Y are defined as in claiml. 6.
Compounds, according to claim3, of general fornmula (l111b) R3 R21-~ N R4
(I''1'b) YwOooRNMIR in which nis 0 and RR R, R2, R3 R4 Yramasdebizped as in
claiml. WO 03/008414 PCT/US02/22394 31 7. Conpounds, according to claim
4, of general formula (lIllc) RZR3 R4 (lIllc) R NTRinwiichnisl
and R Rl, R2, R3 R4,Y are defined34as in claim1. 5 8. Conpounds,
according to claim5, of general fornula (IVa), R3 R-,, RA (IVa) | RNR
in which ¥ is r efined as in claiml1. 10
9. Corrpounds dg é%@ggﬁé&%nﬁéﬁké%ﬁ%ééﬁgﬁ fﬁloc?rrula (IVb), R3 R2--, N 4
R NN\Ran\/mchYls nltrogenanN , R, R3, R4 are defined as in
claim1l. 10. Conpounds, accordig im7, of general fornmula (1Vc), RZ
R3 R4 (I1Vc) RN (1)

in whichn is 1 and R, Rq, Ry, 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, Rp, 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, R1, Rp, R3, R4 are defined as in claim 1.

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

(IVe)

15 R
in which Y is nitrogen and R, Ry, Rp, R3, R4 are defined as in claim 1.

11. Compounds, according to any of claims from 1 to 10, wherein
Rz and R13 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 alkyl group or halo C1-C3 alkyl group.



15 R in which Yis nitrogen and R Rl, R2, R3, R4 are defined as in claim
1. 11. Conpounds, according to any of clainms from1l to 10, wherein R2 and
R3 are nowoBmud4teneousl y hydrogen; and 20 R4 is hydrogerCTABO2/23Mpounds,
according to any of clainms from1l to 10, wherein Rl is Cl1-C3 al kyl group
or halo C1-C3 al kyl group. WO 03/008414 PCT/US02/ 22394 32 13. Conpounds,
according to any of clains from1l 83 12, wherein Ris an aryl group
sel ect ed 13.0MCoRpéimds, abdoatigmbanydf,claimetibran ae 42, watdeinl phenyl , 2-
chloro-4-trifkuqr z né ; - 4y _Beti ik yl.phenyl ,
2, 4- di net hyl k ﬁea%n%?hg{o%%ﬂgl%ﬁ?g%t ﬁ’gﬁ&%ﬁﬂw’% %iiﬁﬁ jﬁlﬁll%? Ili%?gpji enyl ,
2imethyl-4 5 € PfPr%‘S‘F]BWBE“ﬁ&t/*‘V: F- RO AR HOR YRRy | 24> -trimethylphenyl,” 23-
2- et hoxy- 4- t infethybphsmsh 3y metrdymethoxyphe h ok ey chrlderapisey |2-methyl-4-
3- et hdxy- 4- c riforpteayy,| , 22-Emethoyplxaxl - 42-akthorppidinokqmethylphenyl,  2-
g- rret ony- j— I ﬁe%gnxlc}?ﬂaﬁ,&mén 1, 232.%&19?41.@}413&515&%19 f?ﬁﬁﬂfﬁfe%ﬁ%kﬁh—%ﬁlﬂopheny],

- met hoxy-4- Lsopropyl.phen - met hoxy- 4- ne en )
2-trifluor one?ﬂ?ﬁ%!ozf?'élﬁ?o rr%% by 'méf)f%f‘ )F'f‘%‘la%lb%%n?regl?yﬂg/{]legfﬁ’en% pmethoxy-4
2-trifl uor omeiseRPYIPeEYln 2 BeReRyH4-methylphenyl, - wiferaypethyl-4rehlerapticaydy Fifeny | |
2- br ono- 4- i sopifvpydn@iteiphenyl,2- mBithidoremetydrdopdieriptenyl2- c 2-toflgerdmetbylehophenyl |
4- met | - 6- di ARINAYYABAYNO RVrbiHb-A-isdpdopylpHentl, MBIy BMC RiofeffAl My bhloro-4-
pyri di n- 3-yl : cGahglh%E@hyu- tP}q:GQ(}I rrnletg\&lgfnﬁ]bé)liridg{]g- 1 4-(Ciiimethy1amino-6-me hyl- .
4-di net hyl am n\t')-, yyridi n-3-yl ,14. \" conpound, | decor ling“'to nly o} cl ai s
from1 to 13, P¥ l@étyéﬁlwe%ﬂ@m@awf&@ﬂ?ﬂéﬁ%-dmfﬂw aPf-pyridin-3-yt
1- (4- met hoxy- 2- net hyl phenyl ) - 7- nmet hyl - 5- (1- propyl -butyl ) -1, 2, 2a, 3, 4, 5- hexah
ydro- 1,5;:8-tn cdapoddE a@uahﬁngl t8RLY of claims from 1 to 13, selected in a group consisting
1- (2, 45 di net hy) phenyl) - 7-met hyl - 5- (1- propyl - butyl) -1, 2, 2a, 3, 4, 5- he.
ahydro-1,5,8- triaza-acenaphtyl ene; 20
1~ (2- ohi o o- 4 TTRIICBRAHSAMPFERAY FnelShH41 BB OB 375459855403, 5- hexany
dro- 1, 5, 8-tlfi8-tnaze-aveeanbiplensi| ene;
9- (2, 4- di net hylz phiehsthylphényip 7ty -5 {( L-propoipyty UL 93,3 ,4. 516, &adré1,5,8-
8, 9- hexahydr oy 4kt el | @za- phenal ene;

denfphtylerde!
o o i ey o T dehigle-d BREIEhd p R S A POARY o A S hRaihE, T

accordi ng to amB-rzacdcgnapBlylEne;o 14 in the preparation of a nedicanent for
use in the tr o4 arihetbfl-phenyth2-methgl-4vedpragydtutyl- 5@, /(B héxalneire-dfi n-
rel easi ng factQroyia3Qpntfalenthe use of a conpound according to claim15s, in
the preparati 3Q4-%eth%xgsgrhe%%ﬂényf)gtmethyl-4-(1-propyl-butyl)-S,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.



use in the treatnent of depression and anxiety. 17. The use of a conpound
according to claim15, in the preparation of a nedicanent for 35 use in

t he treatwer/oadfs14 BS (irritable bowel disease) and | BD (i mCrarmonespy bowel
di sease). 18. A conmpound according to any of clains | to 14, for use in the
treatnment of conditions mnediated by CRF (corticotropin-releasing factor).
40 19. A conpound according to any38f clains 1 to 14, for use in the

t reat nent 20f de@ig®anhdaccoriig @nany edfyclaivD 108/ BI) 8ot lube RCTHUSSRNGRIGIBS 33 20. A
conpound accofgiiie b@vetBiedd) aﬁmmnﬂm@t&?bo@ar&s@ﬁeyl n the treatnent of
IBS (irritable bowel disease) and IBD (inflamuatory bowel disease). 21. A
phar maceuti cal conposition conprising a conpound accordi ng to any of clains
1 to 5 141§ nAddmecenticahomposig COMPHTRER (PO 35607ERE fa2ny Of elgimst) '8
carrieds or extinpdenmttsre w2 ondommerh phlysfobngiceRpadcemati@mierodr eacipmgntsal |,
including man, in particular in the treatnent of conditions nedi ated by
CRF, conprkSi 3 AL strall f. i: gﬂgp - (aTag oTaliTaTe
accordi ngrz?'o %%’Qé%géa @tgn%g%ﬁt 9%80? ﬁr‘]n f‘%ﬁ’fgﬁ&dﬁxyﬁ%@t.’od%é&jca(r)%dtlhg toglg}l aim 22,
in the treat m‘éf;l‘f0“6‘!“"Ef"e‘ﬁ?‘i;;rgt BRI FOmRSing AtminiFEtay P'”s*}"rf’g e%fH’ﬁiaﬁﬁg?tr"gtai on of
an effective aoopound afcomdingdopoinidlains1toddrding to any of clains 1 to 14.
15 24410A nethod, according to claim?23, in the treatnment of IBS (irritable

povel 4\ s9aseh Rthod! Hdotdflf tAUIRA O2Y ipgtf(\?gre&héﬁtasp)depr&qménai Mkiety,

adm ni stration ~an effective anoypt caompound accordi ng to ‘any of
clainms 1to lﬁ?‘“@ﬁ‘?ng&dmﬂ’dOg‘if‘c%gﬁti“'ﬁganloéintaﬁf Grray i"’r"f%orgmg go Ty 06%f or use
in therapy. 2Bimsltol4.

15 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



