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TECHNI CAL_FI ELD Thi s invention 1y to CRF receptor
ant agoni sPQ 04786 o net hods of t ders by adni nif §ﬁf”a§9f"c’1ﬁ°56f such
aht agoni sts to a warm bl ooded 5 ani n?%2h need t hereof. BACKGROUND OF THE

| NVENTI ON The first corticotropin-releasing factor (CRF) was isolated from
ovi ne hypothalm and identified as a 41-am no acid peptide (Vale et al.,

wer o 1 Sof at SR (QRAEAGOTSTRONRD Wb TGRS RS R IHRREO? o7 v

CRF in 7 of tthe 41 am no acid residues (Rivi er et al., .Proc. Natl. Acad
Sci. USA 8D: 4851, 1983; Shibahara et al., EMBO J. 2:775, 1983). CRF has
been fouﬁEC&mhﬁ}/ﬂdEIﬁI@rof ound al terations i n endocrine, nervous and i nmune

system functi on. believed to be rﬁ{g $ SIO|O |cal 15 regul at or
of the basal and s Esng’éxfoé’a§ atgs gﬁﬂ? dt ed% rCaxH &-1),
13 endor pliiyad f}Edist é&%hﬁ&@ﬁ&l%f%ﬁaﬁ@%& 4814 es from
t he ant eir?l}%or B?’?Sﬂe tary l(SVath{gt al ., Sci enceCZI 3: 9%&129 %gﬁgdbﬂrl efly,
CRF i § bajimaV éirinded theredfi ate its bi ol ogi cal effects by bi ndi ng to a plasm

menbr ane receptor which has been found to be distributed throughout the
brain (DeSouza et al., Science 224:1449 20 1451, 1984), pituitary (DeSouza

et al. 86; Wnn et al., Biochem Biophys. Res.
Comm 1|m8§9§ﬁ&‘§@43¥“ﬁ§'r"3§‘2{‘s Udel sman et al., Nature 319:147- 150,
1986) and spl een (PSS corficdtropirfeledsing: fabRPIORE) wWelzdigslatedOfr8Y ovine )
|22:609-61 7, 1988). The CRF receptor is coupled to a GTP-binding protein

(‘Perrin ypaghalmi Eudodmmﬁbd»gy ajdiigaminpl acid peptideo@iile whalehSaierdie aIds1394-

CRF t 25 int || d

(61 1 ozt K15, T8y SEaRRutyy SoubecEE R it Rif o LIE s csdlaedogpd e
r eceppor détefminll 16de laamcmew diffrest fromoviad CRPSI 7dfahe Al1- amﬁ'&d&nd

| 33(6):305 8-3 061, 1993), and human brain (Chen et al., PNAS 90( «

" 19) : 896 7resBings (R etaly, Proe. Notl. AemBSch3584)8014851, 1933) Shibabara retdpt or i s
a 415 a i 15 APR 2003 .,. , .. \AD 00/ Z7846 2

PCT/ USQW& gg% ?gbhg seven nenbrane spanni ng domai ns. A conpari son of
i dentity between r @R beeRTomif 48 NFiBauceh pitForhd bEtaliR BF eAllo&ED! 09y

(97%9 at 'the amino acid level. :. In addition to its role in sti nuf at i ng
t he prodeervoesawt ind@Wke mnpﬁmgnon CRF is believed to be the major physiological .

15 regulator of the basal and stress-release of adrenocorticotropic hormone ("ACTH"), 8-

endorphin, and other pro-opiomelanocortin ("POMC")-derived peptides from the
anterior pituitary (Vale et al., Science 213:1394-1397, 1981). Briefly, CRF is believed
) to initiate its biological effects by binding to a plasma membrane receptor which has )
been found to be distributed throughout the brain (DeSouza etal., Science 224:1449-
20 1451, 1984), pituitary (DeSouza et al., Methods Enzymal. 124:560, 1986; Wynn et al.,
Biochem. Biophys. Res. Comm. 11 0:602-6Q8, 1983), adrenals (Udelsman et al., Nature
319:147-150, 1986) and spleen (Webster, E.L., and E.B. DeSouza, Endocrinology
122:609-617, 1988). The CRF receptor is coupled to a GTP-binding protein (Perrin
et al., Endocrinology 118:1171-1179, 1986) which mediates CRF-stimulated increase in
25 intracellular production of cCAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinology
113:657-662, 1983). The receptor for CRF has now l:;een cloned from rat (Perrin et al.,
Endo 133(6):3058-3061, 1993), and human brain (Chen et al., PNAS 90(19):8967-8971,
1993; Vita etal., FEBS 335(1):1-5, 1993). This receptor is a 415 amino acid protein
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CRF is also believed to coordinate nmany of the endocrine,. autonqnﬁcApmqmg3
behawi oral 5 responses to stress, and may be involved in the

pat hophysi ol ogy of affective disorders. Mreover, CRF is believed to be a
key inter YPWIA46 n conmuni cati on between the inmune, centr BCTHEPY20E4
endocrine and cardi ovascul ar systens (Crofford et al., J. Cdin. Invest.

90: 2555- 2564, 1992; Sapol sky et al ., Sci@&nce 238:522- 524 1 987; Tillers et
al ., Regal. Peptldes 5:77-84, 1982). Overall, CRF appears to be one of the
pi votal central 10 nervous systentneurotransnitters and plays a cruci al

of CRF i 1 SORm PR ek pRtend ARk oD, A RohBaPRIER eatid Rhgge vt °"
endocri ne ryg3 ﬂtﬁﬁ'ﬁﬁ%ex%déﬁé”ﬁslsﬁaivs mngtheége@mﬁmfa@lg; 7% ataRt ARincReRPROE. L0 @
stressful environnen For exanple, intracerebroventricular injection of 1 v.

S CRF results in behanladdnabnamtsvdeumstu(n@atnhg%ee;trodxhcnonl\ﬁtm@mmaPENIC
1 982) , perS| st ent actl vation of the el ecq;rtgencephal ogram (Ehl ers et  al
Brairr Res Bzess ajsp belieygdto coprdipatemagy ofrthe cadesrmsapwoRamin SR dehavieral &

Do o and b 8 'S‘J?SSE%}E’%%% R b 6 balonhsiolol), of GESEPEqGuapR™ |
i ncrease l M@p\(:w@nemn&umtewm td %Meﬁﬁnt&hnedl i commaficationr bewees the07,

1982), alteration of gastrointestinal activity (Wllianms et al., Am _ J.
Physi ol . 25mmubgxentrabBryyous.ppslassisr end strdiqyesculansysiepisi(Gaofford\et e ko Clint

(511§ hat neilRR] PO ST SeanBRE st Roichte 2153351834, A6HT ilters e a1

conpr oni se gebl,MpRpfllesds:77-84M 98&) MmlCRﬁ ﬁﬁpé%?ﬁfb bel 888 bf el HaT FBMal )

cD| ni cal data suggests that F may be 25 hypersecreted in the brain in
depr esslifon neaoxs sygtemehmmmnmjcrdemi phaysl aacmciakirelenir wegratigDaio bady's Ann.
Reports in Med, Chem 2S:215-223, 1990). Accordingly, clinical data
suggest s t IPXFrafpsnopsEd 18tSBFSSant agoni sts may represent novel antidepressant
and/or anxiolytic dr chnitn Y ofecpgef esHar

_neuropsychiatric disorder Es}%rratgﬁ?f egtl ng h§te§¥12ec€eg%oﬁﬁ£%e%% Bé}ﬁworal
oon7g46 3 phySolépiealjOahdPerdddEingnieSpanséh adéritical t&RRosec obpérved dot agomnm‘ak

were peptides (see, Ri vier et U. S, Patent No. 4,605,642, R ivier
et al., SciXprsgdson %egsﬁ*hgmsonmewﬂ% expple, JRcrrRbEo argweau%af CRF

recept oy 0 IR]3P9
bept | de ScRCTAGRALRS in SOy RlrPactNafioh (Sulir el RENARN £ 207 BIF IR Cpaistell . | o
S ther apeutacmmncbﬂahenglclcnohmef)haibgtam (Eblemndt lal.jriBrath dteal 248832, 1983)Mor e

recently, srral rml ecyl e CRF receptor t agonj sts have been r ported For
exanpl e, t W@P&%@@@* Brsipilany| pathway (Byown et <aly, Anideerienlogy |

uU. S Patent 5, 248) i &F&s ubgt q,rl"qdaot vat ves
(Courtenanc g@%;t; aﬁﬁé Aé‘gtra |a§1 Iib’gt‘eéndt!Ilt ﬁgt aﬂ@A Q‘?FS%‘?A ﬁ(g%géteégr?n
reported afndb¥rinclegpl Hr2292 4982), an incrédse sie opypgeni cmnhm:phox) (Bfowakestial alifer e s

were fqund to be effectlvel |nh|b|‘Ei the binding of CRF to its receptor)
T8 the 20, 16cisnrasaTaE 1988, miteertion: ot :megmtwewy(wmawéeww

NUMET 0US Sﬁg}m[mlzggtg E"g#'@ gﬁ,ﬁ{m M9 fba Q%Xgﬁgﬁg urrents %\D

i ncl udi ng conpoun s ti e fol I'om ng pa

94/ 13643, Weuklsphhrmadologh02238130983), nmidifichtiba6ofosexbl %ﬁﬂaﬂ@ﬂ(ﬁmheﬁh%@ -
95/ 10506, IO 941 33750, WD 96/ 35689, WO 971 00868 WD 97. 35539, WD 97/ 38580,
WO 97, 35846t ahyVarare1105232,\4883 %) aubimmungfigwtion gompromisga(Ingis £ al ydm. J.

o0 oL 20 B SSBinalhE] G B8 alRey B e oyond©

bi ol ogi2sal hypéasddrated Sigattle B%ﬂcml a8 &asibmga&ha@télafe%rﬂd&?&er& e afdP dorddia1di ng
activity and which are capabl e of ant agoni zi ng the CRF receptor renains a

desirabl e goarlosa WS oCEE: Arec Ruportsdint MgdniChes. \B5t215-223 , UKW Accordmgly,

t r eat ment o{ J crine, 3{ E@%rl ¢ and newql ogi c conditions, or, illnesses,

i ncluding § ‘P‘é Q‘%F‘tﬁgéﬁs % Feceptor giagenists Mgy nesrepgtnmwwmdeeteﬁtaabs

navesbeen rﬂxca&la § thatdm he?RseFROHH ﬁ%‘ 8&1@%89%9%%%% ﬁé)” of.-
ere r e | ve ‘

CRF recept or ant agoni sts renai Ns a nee

smal | nol eawoﬁ]e%aﬁmaggyp@;@é@m@ﬁ@mmere is also a need for

phar maceuti cal conpositions containing such CRF receptor antagonists, as
wel | as nmethods relating to the use thereof to treat, for exanple,
stress-rel ated disorders. The present invention ful Fill s these needs, and
provi des other rel ated advant ages. ,9 5 APR 2003.




WO 00/ 27846 4 SUMVARY OF THE | NVENTI ON PC T/ US99/ 27054 In brief, this
) is generally directed to CRF receptor antagonists, , ﬁd PPr'ﬁ)[B

specifically to CRF receptor antagonists having the foll ow ng Jei e$

struct ureMA002786(1) incl uding stereoi soners, prodrugs and RETASIRESHi cal | y

acceptable salts thereof, 10 whereinn, m A H C X R R, Rz, and Ar

are as defined below. The CRF receptor ahtagonists of this invention have

i nventi on

utility over a wide range of therapeutic applications, and may be used
treat a variety of disorders or illnesses, including stress-related
di sorders.

Such th [ Il ni ster. ffecti t of
receptor ant ;gonim:t g‘gesﬁﬁqgﬁ&éﬁ&%%éﬁg@é%?ﬁP egﬁ%\és Ggmg'eb?f %ﬁ

. phar maceut {10l pA RS 41609 /8424 RiVA& 431 T8Lichék DREERY. 1980

Bt dés

: 1€ gRsel]
anot her enbodi nent, pharnaceutical comnpositions are di sc’?’gse%oht al ni
one or nor estdilishedkthmpCRF mo¢mgoaitagonisté caratenuatecthe ipharmavolgidal fasposses- Wi t h
a pharmaceutically _acceEt able carrier, and/ or diluent. These and ot her

aspects of ta GRF; pértide;

foll ow g9

forth hérel

. F Fqeptop antagpRistntuf{ep drom dheopuiak drapbacks ofreptide
Akt 988 bR st Bithed 4! RUT,GCNRIEES R S

scrrbe’in nore-d certain procedure

and/ or conpR%chicOORF tor ditaponatehyvd Bed RPopt@d Hay dx@inPleCRGBstinkted fae

entirety.

DETAI LED DESCRI PTI OF THE | NVENTI ON The present invention

to
CRF

in
ng

t

ds
ir
S

di rect ed gthiredaixoyd-pyyrazolipe dariyativest (Abren el dJS. Ratens fNev- 5863245 hgndact or
CRF . . ' . 7S46 ~ ~ ~~~ 2003 PCT|I US9912705

() o eCeBafnt 2% RhShinote SReBFRL R ufmarte 71 of P Rashn-Pogh

fol | owi ng AUJLHCH1399/98) hayeBeen Fapotted!addtRE r%E@ﬂt&%ﬁQE&{iﬁs.lpl(‘)}fré% iR

phar maceutical | y "acceptabl e salts thereof) wherein: n1s and
are eadf i debpanekonere fomid todgarifectes imimhibitifgthetbindifig Bf CRFrib tits ogeeptorrin CR3;

15

) 20

25

the 1-10 uM range and 0.1-10 pM range, respectively.

More recently, numerous small molecule CRR receptor antagonists have
been proposed, including the compounds disclosed in the following patent documems::
WO 94/13643, WO 94/13644, WO 94/13661. WO 94/13676, WO 94/13677,
WO 95/10506, WO 95/33750, WO 96/35689, WO 97/00868, WO 97,35539,
WO 97/35580, WO 97,35846, WO 97/44038, WO 98/03510, WO 98/05661,
WO 98/08846, WO 98/08847, WO 98/11075, WO 98/15543, WO 98/21200 and
WO 98/29413.

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
CREF receptor antagonists would be useful in the treatment of endocrine, psychiatric and
neurologic conditions or illnesses, including stress-related disorders in general.

While significant strides have been made toward achieving CRF
regulation through administration of CRF receptor antagonists, there remains a need in
the art for effective small molecule CRF receptor antagonists. There is also a need for
pharmaceutical compositions cortaining such CRF receptor antagonists, as well as
methods relating to the use thereof to treat, for example, stress-related disorders. The

present invention fulfills these needs, and provides other related advantages.
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with the provisos that at | east one of A, B and Cis nitrogen; A B and C-

are not all nitrogen; and either A-B or B-Cis a double bond] 5K APR 12003 egen:
or CH Ar is aryl, substituted aryl, heteroaryl, or substituted heteroaryl;

15 Ris aﬁ"‘éﬂ?’?%ﬂ%l substituent which, at each occurrence, PETUSATOMent |y
al kyl, al kylidenyl, arylal kyl or heteroarylal kyl, wherein mis 0, 1, 2 or 3
and represents the nunber of R substituefits; R~ is -C(H o, ~(R~~) or -SOZRs:

R2 is hydrogen or alkyl; 20 R3 is hydrogen, alkyl or haloalkyl; Ra is

hydr ogen, keto, alkyl, alkylidenyl, or halo; and R3 is a radical of the

formul a -Y-£- i | anedi yl, substituted al kanediyl, or a

di rect bonﬁ%@%ﬁﬁ?ﬁgw%@@%oz, (=0, (=00 0Ox(=0), NHX(=O), 25
C(=Q NH, NH(S02), ( SOpjiMds, thizBavertlda is Qenctalty 8R&dted R ORF Tece r%faé%%@, 6 ~

5 APR , 2003 PGI/US99127054 Ra is hydrogen, "al kyl, substituted al kKyl, aryl,~.
subst i t ut echndr ylore apydifitdly to SUREt rdacepter] antagbaistsy havihgt the ofollowing \geaesal ut ed
het erocycl e, b heterocycl eal kyl, or substituted heterocyl ceal kyl; or R and
R$ are the SEaRWreM):di fferent and i ndependently al kyl, 5 substituted al kyl, *
aryl, su_{)sti tuted aryl, arylal kyl, substituted arylal kyl, heterocyl e,

substituted heterocycle, heterocycl eahl;'yl , or substituted heterocyl ceal kyl ;
or R~ and R taken together with the Eﬁkz\q epRat omt o which they are

attached forma heterocyle ring or sulSgi‘ittfted heterocyle ring; 10 or R4
and RS taken together formcycloal kyl ,o subdtituted cycl oal kyl,
cycl oal kyl cycl oal kyl , substituted ;Zt:l o) y cl oal kyl, cycl oal kyl aryl,

|

substituted cycl oal kyaryl, cycl oal ky] het §r oeykl e, or substituted

cycl oal kyl het eroeycl e. As used her : ternms have the follow ng
n%aning: 15 "Al kyl " means a strai§ht chain or b%ﬁnchedﬁ noncyclic or

cyclic, unsaturated or saturated aliphatic hydrocarbon containing from1l to
10 carbon atons, while the term "l ower alkyl" has the same neani ng as al kyl
but contains from1l to 6 carbon atons. Representative saturated straight
chain al kyls include nmethyl, ethyl, npropyl, n-butyl, n-pentyl, n-hexyl,

and the |1 kchutf) ;?tcﬁﬁyiééfl@rﬁdgfl{(ﬁﬁﬁsh%ﬂd ft%g%éaﬁt@msﬂﬁcﬁgg WO PEARY theredt,

sec-butyl, 1so , tert-but I'sopen Representati ve
sat ur atd oylreia bk W, 8B, (h &, RIR,cRglangd Aoprd as defiokdbelowl , - eycl opent yl

“Gioyel shexyl . and + P PREecsgipt Segnbin pLiutinsstiorc haeaiiLy oxen ddde

cycl opente ; I l4d | Jove red
to as " honor})éﬁﬁcla?fg ﬂ%}‘%@ﬁ@’éﬁ%&ﬁhﬁ?f}ﬂﬂfgh@?} bgﬁu(f e%ﬂ}} e%%ﬁh\}gi‘n:'génygﬁh%gﬁeﬁ%gf such
as decal i n ilnebses) dneloding , stiepsedlated idisdbrderk y ISuch anéthods iichideaaiministeringuint e or

triple bond _between adjace carbon atons (referred to as an "al kenyl " or
"al kynyl ", qﬁ@gg&wewﬁ a @eéﬁrrsmrmqsemﬁ 9§ﬂwnvewm, psﬁferabwnéh%ﬁonn

al kenyl & i ngl . I | aihats - :

S obut yi ey HHEnEhCtEN compBLRBY, €U aniphal iR B Hereof: MekGidtlgly, in another
2- et hyl - 2-embodimént, phancemichl terBphritionsydre disotbsed eonthingig vhe benidPe CRF
r)epresent ative straight, chain_and branched al kynyls incl ude aeetyl enyl,.

propynyl, TBEPiaty IaPtagml'}ﬁﬁy Y| this; _igeentiony in MHQ‘MIW‘“B-WW“@“@E%%W ,
and the | ka‘f‘:cc:p‘%ble camavgc%y ARiAe 7

These and other aspects of the invention will be apparent upon reference
20 to the following detailed description. To this end, various references are set forth herein
which describe in more detail certain procedures, compounds and/or compositions, and

are hereby incorporated by reference in their entirety.

DETAILED DESCRIPTION OF THE INVENTION

-
-

The present invention is directed generally to compounds useful as

25  corticotropin-releasing factor (CRF) receptor antagonists.



1 5 APR 2003 PGINS99I 27054 " Al kylidenyl ™ represents a di vaI en s%éfﬂl zﬁq3om
whi-ch,two hydrogen atons are taken fromthe sane car bon atom as =CH2,
=CHCH3, =CHCH2Cl ~~, =C(CH3) CHZCH3, and the |ike. "Al kanediyl" neans a

di val ent XY(RW”\B‘fﬁom whi ch two hydrogen atons are 5 taken fPSHYUNNY2Yspe
carbon atomor fromdifferent carbon atons, such as -CHZ - CHZCHZ ,
“CHZCHZCHZ-, -CH(CH3)CH2-, and the Iike.5"AryI " means an aronmatic
carbocyclic noiety such as phenyl or naphthyl. "Arylal kyl" nmeans an al kyl
havi ng at | east one aI kyI hydrogen atons 10 replaced with an aryl noiety,

h b I h h
-SUCI(EK pﬁZnyF)ngy and th Iai E@st ert)ay & C%éa{ﬁ C)P&“ﬁ %ﬁ?ﬁsfs(c{@y%‘a'?ﬁ% ring

of 5- to l@aveibeifoving shasurgi@t | east one heteroat om-sel ected from
ni trogen, oxygen and sul fur, and containing at |east 1 carbon atom

i ncl udi ng both nono- and blcycllc ring systenms. 15 Representative
heteroaryl s include (but are not Ilnugpd to) pf uryl, benzofuranyl,
t hi ophenyl , benzot hi ophenyl, pyrronI ] |50|ndonI azai ndol yl ,
pyridyl, quinolinyl, isoquinolinyl, o azol I, |sooxazolyl benzoxazol yl ,
pyrazol yl, imdazolyl, ben2|n1dazoE§lA thi | yl, benzothlazolyl,

y

i sot hiazolyl, pyridazinyl, pyrimd yra |nyI triazinyl, ci nnol i nyl,
pht hal azi nyl , and qui nazol i nyl oar IaIkyI means an al kyl havi ng
at | east one al kyl hydrogen atotheplace F@ het eroaryl nviety, such as
-CHpyridiriyl, -CH-pyrimdinyl, and the I|ke "Het erocycle" (also referred
to herebn as a "heterocycle ring' s nmeanfl)a 5 to 7-nmenbered nonocyclic, or
7- to 14-ne er.ed pol ycyclic, heter cle rln whi ch 2 it her
Sqt U at ed. TSl MEaORers, Plies and ZHaFTISF IS Arcepiabler Al dler
het er oat ons |ndenﬁgggntly sel ected fromnitrogen, oxygen and sul fur, and
wherein the nitrogen ag] Qlfur het eroatons nay be optionally OX|d|zed and
the nitrogen hst er oaf’o nmay’ be optionally quaternized, including blcycllc
rings in which any ofa afteCakoesch hrlepemiena} aftropes, caiboAbriC;2 benzene ring as
wel | as tricyclic (and higher) heterocyclic rings. The 30 heterocycle nay
be attd@hed via any HReisaitsegener &Rscarbon atom Heterocycl es incl ude

00127846 8 1 5 APR 200 et er Qar defined h

in addition to the thve’%atsgﬁa‘f%§%gtﬁ%?gcaag ng q?%Styd %’fﬁdf'/@m%?’e‘gbg flg al o
i nclude (byte rﬁﬁﬁlmﬁiofehmﬁdaﬂlhbﬂ}\-mw Btedwwbxe addt ol i di nonyl ,

pyrrolidinyl, plperl I nyl, hydant0|nyl val er ol act anyl , OX|ranyI, oxet anyl ,

tetrahydrof uranyl, ﬁahtymwy t et rahydropyri di nyl,

t et rahydropri m di nyI th| 0 yr anyl ,

t et rahydropyri m di nyIAr fg'ty %hﬂ%%g%%hhé%ﬁﬁﬂg{ ‘%@P%@he%sw nyl, and the
l'i ke. "I5eterocycl eal Ryls anrmiaﬁalesnbaithmht Which, " ed¢h beRfrendd)es ﬂi éndBNtW ogen
atom replaced v=nth a heterocycle, such as -CHznorphol i nyI t he Like.

"Cycl oal kyﬂl y}x@méxdaméa@ruh&od@r bﬁtemﬁsﬂﬂlkwhtv@urf(ubmwr%tl am@aandcx)epm@ents
car bocycll ﬁ ﬁge rom 3-8 carbon atons, such as cycl opent ane,
cycl ohexan ) Bt % &‘I ohexene, and t he Iike

"Cycl oal kyl cycI oaI kyIR 1s W [; ring fused to a cycloal kyl ring,
such as decalin. Q/cl oaI ary means a cycl oal kyl ring fused to aryl,

such as tetralin. 15R;&ykydsegenorablylr ocycl e" neans a cycloal kyl ring fused
to a hgberocycl € R, is hydrogen, alkyl or haloalkyl;

R, is hydrogen, keto, alkyl, alkylidenyl, or halo; and
R, is a radical of the formula -Y-Z-R,, wherein
Y is an alkanediyl, substituted alkanediyl, or a direct bond,
ZisNH, -N(R,), O, §, SO,, C(=0), C(=0)0O, OC(=0), NHC(=0),
25 C(=0)NH, NH(S0,), (SO,)NH, NR,C(=0)O, or a direct bond,




ring. The term "substituted" as used herein neans any of 'the aboy roups !
‘(e.g., alky |, aryl, arylalkyl, heteroaryl, heteroarylal kyl,l heA%ﬁo&u e,
heet er ocycl eal k;/l , etc.) wherein at | east one hydrogen atomis replaced with
a substi tYORP27846 t he case of a 20 keto substituent ("-C(~POTY2MAr ogen
atons are replaced. Wien substituted, "substituents” within the context of
this invention include i~al ogen, hydroxy, cyano, vitro, am no, alkylan no,
di al kyl am no, al kyl, al koxy, al kylthio, hal oal kyl, aryl, substituted aryl,
aryl al kyl, substituted arylai kyl, heteroaryl, substituted heteroaryl,

het eroaryl al kyl, substituge roar K . C | tued

het erocy%:ll e, ¥5 ‘het erocyc#ﬁgﬁ E‘?P&ggﬁfbéﬂgc?t’uﬁggt’ﬁ%d;%%gyc !’il %&P‘%*ﬂé‘ﬁé&
-NIt, =0 Rb, -é%ﬁ‘ O d NB;YQ]E ORBetefds ROZRsubstifdred - Kelteér >

- :Q%R")- C(=O NR, I?g’, ) -N%&E%CNRZ Rb, g’—l -eStI%" -ySOR" -S(=0 ZR"lﬁ{te&%izéloiR" ‘.
-S(=0) 20R" wherheiterogycleatkylFat substituied heterecydeealkylfar ent and i ndependent |y
hydr ogen, al kyl, hal oal ky], s tituted al kyl, .. | . syhstituted aryl

aryl al kyl , substituted aré? éf‘aais are the Samwro@ﬁr?é% aggl’n%leﬁe“dg"WPRH‘ZbOS -

PCTNS99417054 h%%&%iﬁ)égia@t,b%‘t’ug%i k8T 3R | aryld I%B&Iﬁ{eﬁy'aglalkyl,

substituted heteroar terocycle, substitut het er ocycl

het er ocyl eal kylhetdroeylbst isubdtitated et heteroeytlenl Khdterotyilealyn” o arsabititutedo,
chl oro, bronmo and iodo. "Hal oal kyl" neans an al kyl having at |east one
hydr ogen at om rhegéreexeeakyli 9 hal ogen, such as trifluoromethyl and the ‘

i ke. "Al koxy" means an a}kyl ' ach hr h ap o n | dge
(: .e., - Oaﬂyl) such as %@ﬁ&ﬁ%{w@%@:&ﬁ@ 'i’ﬁgﬁfuol%ﬁ'é?poﬁ({%ﬁcﬁ%éy %\Sans
an al kyl noi et yarabh&Ffopf aitictb@le Ang oF ubstiditedGtefdcyR: ng; S- al kyl ) such as
met hyl t hi o, ethylthio, and the like. 10 "Al kyl sul fohyl™ neans an al kyl

noi et yl@t t ached t hr oomgR, saanduR§ daken togethge form eycjoallsd,- substipuyd sycloatkyl,
nmet hyl sul f onyl t hyl sul.fonyl., and th i ke. " | am, nQ" .an .

" di al>/kyl arﬁyﬁé"‘"ﬁ‘g‘a’ﬁ}/@gl’ors“%%mgpkﬁy CMQFVCAQM%W%#W@W% Swstitsedn
bridge (i. ~ I kﬁrﬂfe‘?e BYiie ' et hyl am no,
di :at %yl <(31Im r?gfoag%d !t’né*ll(?alke. I rgéx'dl-]%tg?gkyal ky?"c%r#ggl%gmg%?%ﬁyg% su)t/)st i tut ed

with at | east one hydroxyl group. "Mono- or di(cycl oal kyl) net hyl"

represents a nethyl geasqd levdinfthe dbevk teithfhaveethe following ysdanitlgky! gr oups,
such as_cycl opropyl met hyl . di cycl opropyl methyl, and the |ike. 20 .
" Al kyl Barbonyl al kyl " “AkpFeseans & staighy| chamser thianchedyi naneyclic em joxrlic|

group. "Alkyl carbonyl I |.kvl S}l W
OEPY, ot PP B Sy eyt SPUSSERED ARl Al 3oHd 10 L8Pl el
al kyl subsyhile/itReih t“fovier-alkya® ks tHey Qe meaning! deyalkyll Wil deytains’ ROMEE @616S 2
al kyl substituted with a -S-al kyl group. "Mno- or di(al kyl)am no

r epr esent scashpnogipms. Representgtivg) satpratedosieaightighaim alkils: inckode ngtiyly sthyl, n-

| eopect vl NG, el AL LGN o R asghihs e v o
PCTNS920 17396gtopy), sec-butyl, isobutyl, fert-butyl, isopentyl, and the like. Representative
) saturated cyclic alkyls include cyclopropyl, cyclobutyl, -cyclopentyl, cyclohexyl,
-CH,cyclopropyl, -CH,cyclobutyl, -CH,cyclopentyl, -CH,cyclohexyl, and the like;
while unsaturated cyclic alkyls include cyclopentenyl and cyclohexenyl, and the like.
Cyclic alkyls, also referred to as “homocyclic rings,” and include di- and poly-
25 homocyclic rings such as decalin and adamantyl, Unsaturated alkyls contain at least
one double or triple bond between adjacent carbon atoms (referred to as an “alkenyl” or
“alkynyl”, respectively). Representative straight chain and branched alkenyls include -
ethylenyl, propylenyl, 1-butenyl, 2-butenyl, isob{lty]enyl, 1-pentenyl, 2-pentenyl, 3- -
methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-dimethyl-2-butenyl, and the like; while
30 representative straight chain and branched alkynyls include acetylenyl, propynyl, 1-
butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methyl-1 butynyl, and the like.



| n.. As used in the context of this invention, ~ of structure (1)

represents -CHZCHZ- or -CH=CH optionally substituted w th 1 50APR 03
substituents (i. e, waen n =1 and m=1 or 2), or -CHzCH2CHz optionally
substitut O W26 . 2 or 3 R substituents (i.e., when n = PESHRO5H

3). Mbieti
-CH=C(R) -,

set forth

es in this regard are 5 -CHZCH R~, -CH(R)CH2-, -CH(R}ICH(R) -,

2

or

-C(R-CH, -C(R-C(R) -, CHZCHZ@H(R?-, -CHZCH(R~HZ-, -CH(R~HZCHz-,
-CH(R~HZCH(R), -CH(R) CH(R~H2 and - CH2CH(R~H(R) -, wherein each occurrence of
Ris the same or different and independently selected fromthe R groups as

above. Thu$AlkyBderydememtsents aodivalentdalkyl frdrh swhithetwo dwydiogehn ude

the following 10 structures (1la) throuqh (In): D (la) RZ}&SIb) Ar (éc) (rd)
g )

.. L_R2 (Ifftomseare taken from \lag sgm4 £arbon)

o1g puh-pg =CHA=CHGKS, ACHEH

R2 (11) Re_EeiybrenRand the like.

15

20

25

30

“Alkanediy]” means a divalent alkyl from which two hydrogen atoms are
taken from the same carbon atom or from different carbon atoms, such as -CH,-
-CH,CH,-, -CH,CH,CH,-, -CH(CH,)CH,-, and the like.

“Aryl” means an aromatic carbocyclic moiety such as phenyl or
naphthyl.

“Arylalky]” means an alkyl having at least one alkyl hydrogen atoms
replaced with an aryl moiety, such as benzyl, -CH,-(1 or 2-na;)hthyl), -(CH,),phenyl,
-(CH,),phenyl, -CH(phenyl),, and the like.

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

“Heteroarylalkyl” means an alkyl having at least one alkyl hydrogen
atom replaced with a heteroaryl moiety, such as -CH,pyridinyl, -CH,pyrimidinyl, and
the like.

“Heterocycle” (also referred to herein as a “heterocycle ring”) means a 5-
to 7-membered monocyclic, or 7- to 14-membered polycyclic, heterocycle 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 be
optionally quaternized, including bicyclic rings in which any of the above heterocycles
are fused to a benzene ring as well as tricyclic (and higher) heterocyclic rings. The

heterocycle may be attached via any heteroatom or carbon atom. Heterocycles include

H.R R2



o f
(Ilm R2 (I'1) (In) I ,~ 5 APR 2003 PCT/tJS99/27054 R2 In one preferred
enbodinent, nis 1 and mis 0 and the CRF receptor ant agomltﬁwmfzgﬁu g%
i-nventi on have structure (la). I'n another preferred enbodinent, n is
., ~ Rt WOO0278460 00127846 i .~ 5 APR 2D03 , Pt':T/US99/ 27RSBHUIN2I0MNd m
Is 1 and the CRF receptor antagonists of this |nvent|on hi ve structure (IDb)
or (lc). Depending upon the choice of th® A B and C noieties, the CRF
receptor antagonists of this invention include conpounds having the
follow ng structures (1-1), .. 5 (1-2), (I1-3) and (1-4): (I-1) (1-3) R~
R2 (1-2) (hetéroaryi® amleﬂh@habowf Tlowsp dm ndém(m 1¢ the (He-@pmati¢ -hetercanyls (istedl) i s
CH, represetatlve co S, i nventjan | ude, the foll
corrpounds @ ter?cp' SO(‘PCEQ’Q? %‘éhﬁfel’lf’t&m‘lféi) toséﬂ‘(’ffpm ! ‘SMH&nds
a Qbd ti ou this.
| nvent | on ?%"?{“Ige%z‘ heB&’ef'Pm\%i ng%goh B ds (Ia%?%lﬁétﬁr??f"zt);b‘in%mgb) aﬁ”éﬁ'f'
(1-4b): tetrahydrofuranyl, tetrahydropyranyl tetrahydropyridinyl, tetrahydroprimidinyl,
5 tetrahydrothiophenyl, tetrahydrothiopyranyl, tetrahydropyrimidinyl,
tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like.
“Heterocyclealkyl” means an alkyl having at least one alkyl hydrogen
atom replaced with a heterocycle, such as -CH,morpholinyl, and the like.
“Cycloalky]” means a saturated or unsaturated (but not aromatic)
) 10 carbocyclic ring containing from 3-8 carbon atoms, such as cyciopentane, cyclohexane,
cycloheptane, cyclohexene, and the like.
“Cycloalkylcycloalkyl” means a cycloalkyl ring fused to a cycloalkyl
ring, such as decalin. =
“Cycloalkylary]l” means a cycloalky) ring fused to aryl, such as tetralin.
15 “Cycloalkylheterocycle” means a cycloalkyl ring fused to a heterocycle
ring.
The term “substituted” as used herein means any of the above groups
(e.g., alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycle, heterocyclealkyl,
etc.) wherein at least one hydrogen atom is replaced with a substituent. In the case of a
20 keto substituent (“-C(=0)-") two hydrogen atoms are replaced. When substituted,
“substituents” within the context of this invention include halogen, hydroxy, cyano,
nitro, amino, alkylamino, dialkylamino, alkyl, alkoxy, alkylthio, haloalkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, substituted heteroarylalkyl, heterocycle, substitued heterocycle,
25 heterocyclealkyl, substituted heterocyclealkyl, -NR.R,, -NR,C(=O)R,,
-NR,C(=O)NR\NR, , -NR,C(=O)OR, -NRSO\R,, -OR, -C(=O)R, -C(=O)OR,
-C(=O)NR.R;, -OC(=O)NR.R;, -SH, -SR,, -SOR,, -S(=0),R,, -OS(=0),R,, -S(=0),0R,,
wherein R, and R, are the same or different and independently hydrogen, alkyl, Yo

haloalkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,



R2. (1-1 a) (I-2a) ,, WD 00127846 13 i ' ,1 5 APR 2003
'PCTNS99127054 R2 (1-3 a) (I1-4a) R2 structure: R2 R2 (I-3b) 1(5-APR 20830ne
enhbodiment, R is -SOZRs, as represented by the following yRs 5 1'O In
anot her eN(dWVI46t | R is -C(H) o,, (R4) (Rs) which represent POTHII2TH RAKRS)
and - C(R4XRs). Representative enbodinents in this regard include the
following R moieties (i), (ii) and (iii9: 10 (1-1 b) (I-2b)

heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl,
heterocycle, substituted heterocycle, heterocylealkyl or substituted heterocyclealkyl.
“Halogen” means fluoro, chloro, bromo and iodo.
“Haloalkyl” means an alkyl having at least one hydrogen atom replaced
5 with halogen, such as trifluoromethyl and the like.
“Alkoxy” means an alkyl moiety attached through an oxygen bridge (i.e.,
-0-alky}) such as methoxy, ethoxy, and the like.
“Alkylthio” means an alkyl moiety attached through a sulfur bridge (i.e.,
-S-alkyl) such as methylthio, ethylthio, and the like.
) 10 “Alkylsulfony]” means an alkyl moiety attached through a sulfonyl
bridge (i.e., -S0,-alkyl) such as methylsulfonyi, ethylsulfonyl, and the like.

“Alkylamino” and “dialkylamino” mean one or two alkyl moiety
attached through a nitrogen bridge (i.e., -N-alkyl) such as methylamino, ethylamino,
dimethylamino, diethylamino, and the like.

15 “Hydroxyalkyl” means an alkyl substituted with at least one hydroxyl
group.

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

20 “Alkylcarbonylalkyl” represents an alkyl substituted with a -C(=0)z§lkyl
group. :

“Alkylcarbonyloxyalky!” represents an alkyl substituted with a
-C(=0)Oalky! group or a -OC(=0)alkyl group.

“Alkyloxyalkyl” represents an alkyl substituted with a -O-alkyl group.

25 “Alkylthioalkyl” represents a alkyl substituted with a -S-alkyl group.

“Mono- or di(alkyl)amino represents an amino substituted with one alkyl
or with two alkyls, respectively.

“Mono- or di(alkyl)aminoalkyl” répresents a alkyl substituted with a

mono- or di(alkyl)amino.

30



!

1~ARR2003 WD 00/ Z7846 PCTNS991 27054 14 Ra Ra RA RS RS H (i) §i4)ARR i2083
Representative R4 noieties of this invention include, but are not lLimited 5
to, hydrogen, keto (i. e.) =0, halogen (fluoro, chloro, brono and i odo),
met hyl , et¥QR2Mdbopyl, n-butyl, n-penty, =CHz, =CHCH3, andPETMSPZII0S
Thus, representive R, noieties include (but are not limted to) the
following: 10 RS Rs RS Rs Rs Rs Rs Rs ~sl(Rs In the enbodi nent where the R,
and Rs groups of R, taken together forma cycloal kyl, the resulting R,
group has the structure: 1S 20 (CH2)~.s Cycl oal kyl s include cycl opropyl,
cycl opentyl, cyclohexyl, and the like. Simlarly, sultituted cycloal kyls
are cycl oal kyl s having one or nore substituents as dgpfnes’ above. For

le, | nmbodi t, .t | kyl. i bstitlfed”wit
Sk ghoups . and T ephEaBRt ib 1 e pteD ok hisuyuemme. f ol Somer  ©
,iorZ R' = \f 3 ( - 9“,@; b+ d R
Zi?el '? Le sane of ctﬁA %zf%g%t °g\%ﬁ%tf§g§g’ﬁ§éﬁ%’r§b§éﬁuﬁt e ? ‘;Bg%")‘@g {(i)}g“g(e%sp 'g',

al kyl such wigenwethy bndin ethyt 2), lor -CHECEHIOHG optiohalivh sutstifuted] Withan@ &is3 R oups
of RI taken together formS a cycloal kylaryl, and the resulting R group
i ncl ude corpbuigenty (ie-ngvhamenstriidndre: =Q, 2 @r 3» JMoireties)in this; mglaugianfg

enbodi men sCPRGHGRY, FCHERICEY SRRETIAES X31CRk I BGHT Fiye e o
compounds 1o ng TR et r e e " TSHIRPERERR, (75 CHICHERIS,
-CH(R)CH(R)CH, and -CH,CH(R)YCH(R)-, wherein each occurrence of R is the same or
) different and independently selected from the R groups as set forth above.
/ Thus, representative compounds of this invention include the following

10 structures (Ia) through (In):
,/\N /Rl R =
KKN/R'
I

/A N
T 01 /AI\X
Ar/ N/ Rz I J\




including optionally substituted anal ogs as defined above 8 &P&lAS
not ed above, in one enbodinent, R is a radical of the fornul
wherein 20 Y is an al kanediyl, substituted al kanediyl, or a direct bond, Z
is NH N(RYQURESES sz (=0, Q=00 00(=0), NH(=0), C(REMMIIRMES02),
(SO-NH, NR$C(=0) O, or a direct bond; R6 |s hydr ogen, al kyl, substituted
al kyl, aryl, substituted aryl, arylalkyl substituted aryl al kyl,
heterocyle, substituted heterocycle heterocyclealkyl, or substituted
het er ocyl ceal kyl ; or . ,1 5 APR 203 . WO OO Z7846 16 PCT/ US99l Z7054 R
and R, are the sane or dRfferent and independently al kyl,Rsubstituted
al kyl, aryl, substitptedlarylg arylalkyl, substituted | al kyl ,
het er ocyl e, substitut mefo&ycle heterocyclealkyl /ﬂhstltuted
" heterocylcealkyl; or | 5 and R~ taken together mnth tNe nitrogen atom

to which they are m a heterocyle ring or subs,ltuted het er ocyl e
ring. In one enbod?ﬁe noi ety has Y as aqi , Z as a
direct bond, and Rb Such R, noieitie |nclpde | kyl, saturated
al kyl , unsat urat g-al kyl , NSwerRal kyl , | ower satuy@ ower
unsaturated al kyl, saturated straight 10 chain &t'kyls, s urat ¥ branched
chain al kyls, saturated(gclic alkyl, unsaturated cyclbﬁ)alkyl, al kenyl ,
strai ght chain al kenyl, branched chain al kenyl, al kynyY,” strai ght chain
al kynyl, and branched gghai n al kynyl. Representative exanples are nethyl,
ethyl npropyl, iso-pr |, n-butyl, t-butyl, iso-butyl, 1-ethylpropyl

. e. ) -CH(Lt)z) n-pen A\ Nhrxyl, iso-hexyl, cyckoprdpy\, qmclobutyl

rrgclopentyl, cycl ohexyf, ald ethynyl. 15 In anoth nbod¥frent, the Rs

iety has Y and Z beijng dijrect bonds while R6 incluges a aronatlc ring,
such as aryl, subst't{ﬁ , arylal kyl, substi
Representati ve exanpl es dre phenyl, and chl or ophenlyl . andt her
enbodi ment, the Rs f Y _being a direct bo i
bei ng as defi nedAxbove. , Fﬁhnay be hydrogehrsuch that Rs K& anmino. 20
Alternatively, R6 may b? i:kyl such that Rs is an alkﬁ)-substltuted am no
group, e.g.) _ isopropylg and ethylam no. Alterna 4ve|y R6 nmay be an
aryl or substituted an ch that Rs is an aryl am no orgsubstituted
aryl am no group, e.g., hoxyphenyl ) am no,
((trifluoronethoxy)phe mpp, (phenyl substltukgd
known as (bi phenyl)anifo), Nand (di (trifl uoronethy
Al ternatively, R6 may jbe arjyl alkyl or substituted ar
is an (arylal kyl) anp#a stituted aryl al kyl ~ .
{al so known as (phe m no), (cycl opropyl pani o, and
(phenylethyl)aninq/ ngEy to this enbodlnegﬁ3 f ed R4 is
carbonyl. I n ano¥er enbod nentthhe Rs noiety A¥ds Y bei aIHﬁhedin, Z
being 30 N(R,) and R6 3@‘89 as defined above, where R~I' s al so as defined
above. Accordingly, 0/ 27846 17 1 5 APR 2003 PCT/U399/ 27054 Rs is
'-Y—N(R,)(RB), i. e., cludes a disubstituted am no
enbodi nent, Y is nethy ene, i.e., -CH2-, so that Rs t
def i ned- above, gfd re rach selected fromalkyl/ sybsttuted al kyl,
aryl, substituted ) ar)rélkyl, substituted ar kyl Nfiet er ocycl e,
substituted heterocyclle, hdgterocycl eal kyl, or substifuted|5

| yyjgm no (al so

mno. 25

, such that Rs
(benzyl)am no

In one

i etyy.
| - N( R, XRb). As

het er ocycl eal kyl , wﬁe addltlonally be hyg X$ne enbodi nment ,
R6 i s hydrogen. EitCer ofle or| both of the R6 and ar Ppi/i\‘-N(RG)(R~)
group may be
Ar/ N/ Ra N/ Ra
(Im) (In)

In one preferred embodiment, » is 1 and m is 0 and the CRF receptor

antagonists of this invention have structure (Ia). In another preferred embodiment, » is



|
al kyl or substituted alkyl, including saturated alkyl, unsat urjah exp Ijgyé,
| oner' al kyl, |lower saturated al kyl, | ower unsaturated aIkyI satura
st rai ght chai n al kyl's, saturated 10 branched chain al kyl s, sat ur at ed cyclic
al kyl, und¥Q092M4%4 cyclic al kyl, al kenyl, straight chain al REBUSIRTINEHChed
chai n al kenyl, al kynyl, stralght chain aIkynyI and branched chain al kynyl .
Representative exanples are net hyl, ethy1 n- propyl, i so propyl, n-butyl,
t-butyl, iso-butyl, 1-ethylpropyl (| e., -CH(Et)Z) n-pentyl, n-hexy I,
i so- hexyl, cycl opropyl, cyclobutyl cyclopentyl cycl uhexyl, and ethynyl.
15 Either on t (
i ncl ude anqa%e%tllg? %”."ﬁg‘ctdsﬁﬁ@ aaggﬁl{g {St'e‘d% ary ﬁﬁ[“gﬂﬁ%m or
substituteqlgryl al kyl . Representatlve exanples are phenyL and
chl orophenyl. Thus, -N(R 6) (R ) may be, for exanple, z.
(propyl ) (cycl opr opy! rdepepding appm the ghwiceyofitbeAbB| a)l@rfemwttjesaﬁnrQRF receptor
(2- cyanoet hy| am no, eth ) ((22 i met h o)et hyl)) am no,
(2- hydr oxyé“}/"‘fzﬁg’?‘ege‘# tb}s)ma‘?ﬁnﬂﬂ np QC%BPW@gT‘WWg) ‘X‘ﬁagh ng structures @-n," -
(pmpyl) ( no, (cyclofiexyl)(ethyl) am no,
(car boxysrzre?%g?; %@qg’ 42’2 no, di (benzyl) am no, and
((2-hydroxyX2phenyl )ethyl )} (nethyl) am no. As stated above, R 6 and Rt
taken together with the Rhtrog atomto 25 mhlchlgpey are_ both attached
may form a heterocycle ri bstituted heteroc vﬁ& Thus,

-N(R6) (R,) may represent erocycl e ring, such azijridinyl, nmethyl N N
N substituted aziridi nyl WO oon7s46 18 anN ;1 APR 200
PCTI US99/ 27054 N . .HE

20H > > N or “sub
shch as ~OH ~N A heter cycl as} defi ned above, i

i tueed heterocycl e
: cIu e nore

het eroatons (i.e.) nao#A-carbo 0 t han the, M'trogen R6XR, ). For
i nstance, the heter0Cycle gq% 5 addltlonally‘AﬁcIude é second ni trogen, or
an oxygen, or a sulfur. a second nitrogen is pre ént, the het er ocycl e
will have two nitrogens, as in, e.g., piperazinyl. Wen an oxygen is
present, the heterocycle will have both an oxygen and a nitrogen, as kn,
e.g., norpholinyl. Wen féig\furnjs present, the hiherocycgge will have both

a sulfur t and a nitroger sN™, e.g. thlonDrpho(”’y'N/These het er ocycl es
having two or nore 10 hetgroatjons may be subgfitut d or non-substituted.

)Qup may be s sh two al kyl
when the heterocycle i

ther side of the nojphol}nyl oxygen atom
group, thNmitrbg om not
explicitly shown i nArhe fornu (R ) mayABe substitut edR2where

exenpl ary substituents are{l-Mor exanple al kyl (e.g.(J-4het hyl ), substituted
al kyl (e.g,. 2 15 hydroxyethyl), or arylalkyl (e.g., benzyl). In another
enbodi ment, Y is substituted al kanediyl, Zis a heteroatomor a direct

bond, and R6 is as defhaes Hdpouhds &-P), ¢-8), (18) Eﬁpﬁd&ﬂ%r@ﬂ %ﬁésématwe

h drogen Thus, Y is an al kanedi'yl havi g a 3ubsi t ue wher ¢
shbstit uentcomaqmbb ofthis inveatipn mcludpcthoiqﬂovﬂihg cainlpamﬂil @Ha)ra(y-Zh); (I-Ba); and

CXaD! S, ST bk o SRt b, o B b et

or - CHZ CHE6Hibodnde of this invention include the following compounds (I-1b), (I-2b), (I-3b) and
(1-4b):

For instance, the
group) e.g, one nethyl




. I'n.another enbodinent, Y is al kanediyl, e.g., nethylene (-C}EL?,A&Ri3m3
~amdo, i. e., -NHC(=O- or -C(=O NH, and R6 is as defined above. In a
pTeferred enbodi nent, R4 is hydrogen. Thus, in one enbodiment, Rs
NHC( =0) - RY0 00127846 5" APR 7003 WD 00/ 27846 19 PCT/ US99 27054’qTH153‘r‘(6'{°%r
enbodi nent, Y is al kanediyl, e.g.) nethx%ene (-CHz-), Z is sul fonyl am do,
. e., -NHSCZ- or -SQZNH, and R6 is as defined above. In a preferred
enbodi ment, R, is hydrogen. Thus, in this enbodinment, RS is -CH - NHSOZ- R6.
I n anot her enbodinent, Y and Z are direct bonds and R6 is as defined 5
above. Thus, in this enmbdgisent.RiIRs is -R6. In one odiRent, R-.is alkyl
when RS is -R6. | n anot hgh endodi nent, R4 is carb en Rs is -R6. The
R6 noi ety may be alkkyl, atur:ted aIkyI uns&turated alfeyl , | ower al kyl,
| ower saturated al vsat ur at ed alky?, t straight chain
al kyl's, saturated bran hed al kyls, saturated cyclic|alkyl,
unsaturated cyclic al straight ch gganched 10
chai n al kenyl, al kyfyl , stra|oht Rai n al kynyr, and br che&2chai n al kynyl .
Represent ati ve exanpl es afl8ayet hyl, trifluoronet hyl(I-4a hyl, n-propyl,
i so-propyl, nbutyl, t-butyl, iso-butyl, 1-ethylpropyl (i. e., -CH(Et~I
-pentyl, n-hexyl, iso-hexyl, cyclopropyl, cyclohutyl, cyclopentyl,

cycl ehexyl, and ethynyl.gThe R6 may be substitutedyal kyl, where a
, Rowo, or nore subst 1y tsR11 S 1n anot her
fi

substituted al kyl may hav
enbodi nent, Y and Z are bonds and R6 is as ed above. Thus, in

this embodinment, Rs is - one enbodi nment, R4Ni s h

drogen when Rs is
S

-R6. I n another enbod RASNs al kyl when Ts R6. N anot her
e)wbodlrrent Y is a digect Z is an ester gfioup,jji.e.) -C(=0-- or
-OC( =0 - andR6|sa'éJe /e. I n thi is -ester-R6,
20 and pr ef erably R s - )-ORb. Inao enbodj nent ALIRS hydr ogen.

The R6 noiety may be al kyqI lbbreferabl y | ower sat ur &&8 al kyl, e.g., nethyl,
ethyl, propyl, etc. In another enbodinent, Y is substituted aI kanedlyl Z
is a di rect bond or oxygen, and R ~ is as defined above. In this <
enbodi nent, R4 is prefer ;0 an alternative Rnbodl nﬁn R~ i's
preferably al kyl. The al 1€ "7 may be a C -C6 2 e.g.,

nmet hyl ene, ethyl ene, pr , etc., and the sub 'i'tu nt on the al kanedi yl
may be, e.g., hydr&2 m no, al kylRset di ngI y, Y may be

-CH(OH}- or -CH(OH}- n one enbodi nen IS or substituted
aryl, e.g., phenyl or | . I n anot her ngg. R6 is alky or
substituted al kyl, orR% | uor onet hyt. i 1 B2APR 2003 '
oo WO 00! 27846 20 PCT/&?%?/Z?OM I n anot her enb&g4 R, 1s SOZRs,
where Y is a direct bond s a direct bond, and l?s as defi ned above

Accordingly, in this enbodinment, R is -SOQZ . In another enbodinent, Y is
al kanediyl, Zis Oor S, and R6 is as defined _. 5 above. For exanple, Rs
may be - CHZ- O CH3 whiar eney embodiment) &neis BOR.Oas aepresemteds bunthal foflowingnd

speci fi cal !g)réﬁnet hyl. In a preferred enbodi nent, R~ is carbonyl. In another

prefen-ed S B nent, R-is hydrogen. In yet anot her preferred enbodi nent,

R4 is alkyl. In anot her embodi ment, Y is a direct bond, Zis a direct bond,

and Rd is ") 10 al kyl or substituted alkyl of the formula =CH , =G+ CH,

=CH CHz- CH3, CH CH(CH3)-CH3, and honpl gps thereof. The substituent on the

substituted al kyl may be, for exanpl g; ﬁry'dtsoxyl or hal ogen (e.g., fluoro).
5

In another emdobiment, R, is -C(H),,(R,)(Rs) which represents both
-CH(R,XR,) and -C(R,XR,). Representative embodiments in this regard include the
following R, moieties (i), (ii) and (iii):
10



r The R6 noiety may be al kyl, saturated al kyl, unsaturated al kyl, | ower
‘al kyl:, | ower saturated al kyl, |ower unsaturated al kyl, saturaﬂem ARR 0051t
chain al kyls, 15 saturated branched chai n al kyl s, saturated_cyclic aIkyI
unsat ur at ¥O BYEBIE al kyl, al kanyl, straight chain atkenyl, ?éH eMEI%%4hai n
al kenyl , al kynyl, stralght chain aIkynyI and branched chain al kynyl .

Representati ve exanples are net hyl, ethyV{ n- propyl, isopropyl, n-butyl,
t-butyl, iso-butyl, 1-elhylpropyl (i. e., -CH(Et~) n-pentyl, n-hexyl,

i sohexyl, cycl opropyl, cyclobut§$, cyclopentyl cycl ohexyl, and ethynyl 20
The R6 noi ety may be substi,t ut al kyl e substi B ed aIkyIs may have
one or nmay substituents. Sy | e subsitTt{ents i e trifluoronethyl,

hydr oxy, and hal ogen (i. e., ;j| Rero, c IorRs brono, iRge)}. The R6 noiety

may include an aromatic ring,.iuch as arg substl ed aryl, aryl al kyl, -
substituted arylal kyl . Represg tative ex Rples are enyI 25

nmet hoxyphenyl, and chl orophenyl. The R6 noeity may be heterocycle,
het er ocycl eal kyl, substituted heterocycle, substituted heterocycl eal kyl,
e.g., furanyl, furanyRepeseptativarRy mhieﬁcwa thishineentivat inglude,| but arepnmflimitaﬂ

enbodlnent R4 IS hydro en whe iS,.- s al forth
above. Pn dmdieegeankelai h%nTO)’rFLA’PS&s n Aflygrp, éﬁi@ﬁ%%anéed lq? Ryl as

1~APR2003 Ql

embodi ment %??&91 mﬁ‘@ﬁr é’ en RB ?gé}%&éénd ?@F’ude@ﬂ%ﬁm egérrlg{‘{egﬂh ng
as set fOrtﬂib:éb&\&ﬁcluﬂé\(mewﬁstlﬁﬁivaﬁuomtfonmngs aI kyl when Rs is -Ra and

R5 includes an aromatic ring as set forth above. Representative R, groups

of this invention specifically include each of 5 the R groups disclosed in
tbe Exanpl es, as well as nethyl g ethyl, ncpropyl, Fso-propyF, n-butyl,
i So-butyl, tert-butyl, n- pentyl i so-pentlyl, neo-pentyl, -CH(ethyl)?2,

- CH I -CH&ffbD S
-CHEQFL?P%CiéC[}B) C}E% pr o ), gCH -bu?%ﬁl ZOCag)

yl ) (

-CHC---X0H, -CH(nethyl Xet hyl), -CH(methyl Xn-propyl), -CH(nethyl Xn-butyl), 10
- CH( et hyl Xn-pentyl), -CH(nethyl ) (CHzCHZCEHZCH( CH3~,), -CH(ethy}) (n-preopyl),
-CH(et hyl) (n-butyl), ), -CH(n-propyl Xn-butyl),

- CH( n- propyl ) (npent yl butyl, ¢l ohexyl ,
2- met hyl cycl ohexyl , |, 2,3, 4-tétrahydron bhthyl ( 1 and
2), benzyl, 2-chl benzyl é&gth I)

- CH{ n- propy! ) ( benz (cyctopropyl ),

~ CH?(cycl obutyl), CHZCH(nethyI)CH CH3, - CHI1CH( et hyl ~H2CHS, C}FCXC}B)S,
-CHzC--__CH, -CHzC(=0) CH-CH3, -(( Oxycl opropyl, -C(=0) NHbenzyl, .
Representative opti onhlthReglbodmemfwllem the Rawat Ri; grovips of Bq takenngether foremt |

nmet hyl , et hyl o) 0 =CHZ and =CHCH,. In nore
specific eyl ﬁlq@&ll’s&%fés?h }?'rﬁgﬁﬂ’%sn&’ fgﬁ%’?em ative Ar groups 20 of this
inventiwn include (but are not limted to) the Ar groups identified in the
Exanpl es, as well as 2,4- dlchlorophgnyls 2, 4- di net hyl - phenyl

24chl or o- 4net hyl phenyl, 2-net hyl 4) |, 2,4,6-trinethyl phenyl,
2- chl or o- 4nethoxypheny| 2- met hyl - 4* met\poxyphenyl , 2;4-di met hoxyphenyl
2-trif|uoronethyl4-ch|oropheny|, 3- met hoxy- 4- chl or ophenyl ,

2, 5-di net hoxy- 4-chl orophenyl , 2-nethoxy 25 4-trichl oronet hyl phenyl,

2- met hoxy- PYLA h = hf h s

2- met hoxy- 3:3% EMWF Iggnyclly 'f%r%@lii’ %&kﬁwlhw %%P P ke, Similarly,
4net hyl - 6 @uaﬁith&ha?ommls diré cycloalkyls Having lonk aon mréisﬁbmmdmsou idéfined- y! ,
6di met hyl am no- p§r| and 4-dj net hyl am no- pyri di n- 3- I n anot her

enbodi #ht aboverp e,tm e embediment, vaeclmlkxlcs avl@tl(utsg with gpe ge more

mherein Ra s hed K | k
di(c3. Ecycl Sy fs8uuatiye Rl ns TG P PUPWIBE pc 1/ Lsol 17054

C3. ~cycl oal kyl , C3~ aIkenyI hydr oxyC, ~al kyl , C, _bal kyl car bonyl oxyC, . bal kyl ,
or C,.~a|ky|oxyC,.~aIkyI; RS IS hydrﬂoen, Ar,. C .~alkyl Ar, OQAr, C, 8alkyl,
C3. ~cycl oal kyl, C,.~al kyl), nono- on\ di (C3_bcycl oal kyl ) net hyl , C%alkenyl,;_
C3_bal kynyl, C, ~al kyl oxyC, . ~al kyl ,  C, ~arkK\W oxyAr, hydroxyC, ~atky|
thienyl C . ~al kyl, 5 furanyl C ~al kyk, «ylthioC 6al kyl , nDrphollnyI,
nmono- or di (C, ~al kyl)am noC, _6al kyF, ~a|ky|)an1no

di (C, ~al kyl )am no, (C,.~al kyl Ar)am no, ~a|ky|)(Ar)an1no

C, _6al kyl car bonyl C, ~al kyl , squonyI(R:__aIky) -C(=0 C, ~al kyl, C, b5al kyl
substituted with imdazolyl, or a radical of the formula
-(C,.~alkanediyl)-O(COo0.,-Ar; or R~ and Rs taken together forma C~ 10
cycl oal kyl or a C~ecycloal kyl fused to Ar optionally substituted with one
or nore substituents independently selected fromC,.~alkyl; and Ar is, at
each occurrence, |ndependently phenyl or naphthyl optionally substituted

- . o,




t he. free base am no conpounds of the present invention may bg g:ﬁ:@ﬁ
‘met hods vveII known in the art, and may be formed from organi %)anl C

aci ds. ganic acids include malefic, fumaric, be r bi c,
succini c, %H@ﬁ ‘{sul fonic, 25 acetic, oxalic, propionic, tﬁé\ﬁ%&%@?
sallcyllc citric, gluconlc | actic, ma ellc ci nnam c, aspartic, stearic,
palmtic, glycolic, glutamc, and benzenesulfonic acids. Suitable inorganic
aci ds include hydrochloric, hydrobrom c, sulfuric, phosphoric, and nitric
acids. Thus, the term "pharnaceutically acceptable salt” of structure (1)
is intended to enconpass any and all acceptable salt forns. 1 5 APR 2003
wo oon7s46 23 PCT/ US991 27054 | n general, the conpounds of structure gg) may
be nade acodieting’t end RE @eothganame ery diffesent andeindependently selegted dranno

skilled in this, fi the representative. nethods set forth
in the Exafnagle i‘—]gyldgé‘ﬁg h’yt'ﬂéetgiht hesis of structure (1) will generahy

- proceed by synthesis éﬂfmetaﬁb&(ﬁﬁfeﬁ@ahé%eﬂwﬁtwrg%?&ﬂesggg g?r&hﬁaéeméﬂfoﬁ% or

(I-4), as represented below. In turn, synthesis

sub- st rgct urcgsloa&yhxﬂmiﬁd the eebulting Regroupinghuee comppundshaving the $ttucthre~x Ar /

'~ 1r~Rz El-t) ~Ri n ~N~~x At T~Rz (I-2) 10 General Synthesis of
Structure(l 1) )nr 1N| WK NH2 N~ ~ TsOH D NR2 Ar ~~ ~N~Rc n . N-R-~
N~~xi | ~x ~~N—~ A ~ Rz KNGRh3) ~  KOH s
00127846 24 Ar i 1 5 APR#$pQ R~X Hz, Pd/ C NaH

including optionally substituted analogs thereof as defined above.
10 In still futher embodiments, R, and R, are taken together to form &
cycloalkylcycloalky or cycloalkylheterocycle, and the resulting R, group include, for

example, compounds having the structure:

0lor2 0, lor2 0,lor2 0,1o0r2
\
} > 2 :EN )

including optionally substituted analogs as defined above.
As noted above, in one embodiment, R, is a radical of the formula
-Y-Z-R,, wherein
Y is an alkanediyl, substituted alkanediyl, or a direct bond,
20 Z is NH, -N(R,), O, S, SO,, C(=0), C(=0)0, OC(=0), NHC(=0),
C(=0)NH, NH(SO,), (SO,)NH, NR,C(=0)O, or a direct bond;
R, is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, heterocyle, substituted heterocycle,
heterocyclealkyl, or substituted heterocylcealkyl; or



R Ar R2 Ar (j-1 ) General Synthesis of Structure (1-2) 5 H &wml NH
, N~ =~ N~48%HBI TsoH, o~ o N. _R~N _RBr 2 Br

R~x (i p; (1-2) General Svnthesis of Structure II H NH2'
N~f|(‘%@f—’|" | Br NR2 Br t%HBr D Br J Eﬁ”igg;dg"’%%

ArB(OH) Ar

) 10
15
) 20
25
30

i 16

R, and R, are the same or different and independently alkyl,
substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heterocyle, substituted heterocycle, heterocyclealkyl, or substituted
heterocylcealkyl; or

R, and R, taken together with the nitrogen atom to which they are
attached form a heterocyle ring or substituted heterocyle ring.

In one embodiment, the R; moiety has Y as an alkanediyl, Z as a direct
bond, and R, as hydrogen. Such R, moieities include alkyl, saturated alkyl, unsaturated
alkyl, lower alkyl, lower saturated alkyl, lower unsaturated a_lkyl, saturated straight
chain alkyls, saturated branched chain alkyls, saturated cyclic z;lkyl, unsaturated cyclic
alkyl, alkenyl, straight chain alkenyl, branched chain alkenyl, alkynyl, straight chain
alkynyl, and branched chain alkynyl. Representative examples are methyl, ethyl, n-
propyl, iso-propyl, n-butyl, t-butyl, iso-butyl, 1-ethylpropyl (i.e., -CH(Et),) n-pentyl, n-
hexyl, iso-hexyl, cyclopropyl], cyclobutyl, cyclopentyl, cyclohexyl, and ethynyl.

In another embodiment, the R; moiety has Y and Z being direct bonds
while R, includes an aromatic ring, such as aryl, substituted aryl, arylalkyl, substituted
arylalkyl. Representative examples are phenyl, and chlorophenyl.

In another embodiment, the R; moiety has Y being a direct bond, Z being
NH and R, being as defined above. Thus, R, may be hydrogen such that R, is amino.

Alternatively, R, may be alkyl, such that R, is an alkyl-substituted amino group, e.g.,

isopropylamino, and ethylamino. Alternatively, R, may be an aryl or substituted aryl,
such that R, is an arylamino or substituted arylamino group, e.g,
(methoxyphenyl)amino,  ((trifluoromethoxy)phenyl)amino,  (phenyl  substituted
phenyl)amino (also known as (biphenyl)amino), and (di(trifluoromethyl)phenyl)amino.
Alternatively, R, may be arylalkyl or substituted arylalkyl, such that R; is an
(arylalkyl)amino or (substituted arylalkyl)amino, e.g., (benzyl)amino (also known as
(phenylmethyl)amino), (cyclopropylphenyl)amino, and (phenylethyl)amino.
Accordingly to this embodiment, a preferred R, is carbonyl.

In another embodiment, the R; moiety has Y being alkanediyl, Z being
N(R,) and R, being as defined above, where R, is also as defined above. Accordingly,



," S APR 2003 PGINS99/27054 R NaH R2 ~. R2 ,~. R2 (1-3) Ceneral igf@ﬁl 3&3
of Structure (1-412 Sr 1 ~)"/ ~NHR N~ ~TsOH DNR2 A 10 R |2I
Pd(PPh3)4, KOH ,z R2 ~ RZ (1-4) In addition, conpounds of structure (I-1)
and (I -4) W8P 2B¥6nade by the fol |l owi ng Reaction Schenme A by CIRINEEISE of
Internmedi ate 4, which is then converted _}o t he correspondi ng structure
(I-1) (structwe "10") or (I1-4) (structu]re "8"): WO 00/ 27846 2f>
Reaction Schenme A ,1 5 APR Q03 PCTI US991 27054 , . _ ( G ~t ~~ HN~~~ NaOwe
HN C~Et ag~ ~~mxa wcalE~~1 wol wo RR Na R NGR NAGRZNG1 2 3

%R&N(H;ZR% RESS -W{%{Eh}.éfiim%ﬁ:?igﬂsgnﬁe&a%in“&mgﬁtﬁ In one emB&iment, ¥ G O
is methylene, i.e., -CH,-, so that R, is -CH,-N(R,XR,). As defined-above, R, and R, are
each selected from alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, or substituted

5 heterocyclealkyl, where R, may additionally be hydrogen. In one embodiment, R, is
hydrogen.

Either one or both of the R; and R, groups of -N(R,XR;) group may be
alkyl or substituted alkyl, including saturated alkyl, unsaturated alkyl, lower alkyl,
lower saturated alkyl, lower unsaturated alkyl, saturated straight_chain alkyls, saturated

10 branched chain alkyls, saturated cyclic alkyl, unsaturated cyclic alkyl, alkenyl, straight
chain alkenyl, branched chain alkenyl, alkynyl, straight chain alkynyl, and branched
chain alkynyl. Representative examples are methyl, ethyl, n-propyl, iso-propyl, n-butyl,
t-butyl, iso-butyl, 1-ethylpropy! (ie, -CH(Et);) n-pentyl, n-hexyl, iso-hexyi
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and ethynyl.

15 Either one or both of the R, and R, groups of -N(R,)(R,) group may
include an aromatic ring, such as aryl, substituted aryl, arylalkyl, substituted arylalkyl.
Representative examples are phenyl, and chlorophenyl.

Thus, -N(R)(R,) may be. for example, (propyl)(cyclopropylmethyl)
amino, (2-cyanoethyl)(methyl) amino, (2-cyanoethyl)(benzyl) amino, (ethyl)((2-

) 20 (dimethylamino)ethyl)) amino, (2-hydroxyethyl)(benzyl) amino, di(2-hydroxyethyl)

amino, (propyl)(2-hydoxyethyl) amino, (cyclohexyl)(ethyl) amino,

(carboxymethyl)(methyl) amino, di(benzyl) amino, and ((2-hydroxy)2-
phenyl)ethyl){methyl) amino.

As stated above, Ry and R, taken together with the nitrogen atom to

25 which they are both attached may form a heterocycle ring or substituted heterocycle

ring. Thus, -N(R,)(R;) may represent a heterocycle ring, such as aziridinyl, methyl-

g " a4

substituted  aziridinyl, R s s



~NG~~R.HO5~~HRxXxw\ i i RZNGRNN-=N4HWI\ zg&t%n
ag. HOO ~ N\G6 AHNR'N.N~~v NR2NNRZ NH 9 ~ 10 Conpoun R 2003
structures (1-1) and (1-4) may al so be nade according to 5 the follow ng
Reaction YeMF846B and C ,. = WD OO Z?846 27 Rz Pd( PPh3) BCTHSRRR278EMH, R~X
A Ar Reaction Schene CR Rz R Pd(PPh3)4, KOAc 1 5 APR 2003 PC f/US99/ 27054
Ar R2 Reaction Scheme B RBr ~ R/ ~X B~“N' R2 AS Ar R The effectiveness
of a compound as a CRF receptor antagoni st nay be determ ned by various
assay nethods. Suitable CRF antagonists of this invention are capabl e of

i nhibiting the specific binding of CRF to its rec and an ni zing 10
activities asgociNgted with CRF. A conpound of str e (1) y bg assessed

for activity a/CRF ant agoni st by one or nore al .y acgedptgd assays
for this pu{ios 7 including (but not limted t t he assays'"'éi sc ed_by 2.
DeSouza et 3h. (J. Neuj QESJtRMEE héicSoyckO&kh and Batt &QOR et "al . pse

> . d |

1:S72, 1987). As ti oned above, sui'table CRF antagonist$s include
conpounds whi ch denmonst gie CRF receptor affinity. CRF 1 S receptor -
affipity may be Netefm ned by binding studies that neasure the ability of a
NaH, R~-X Rz Pd-

and

A heterocycle, as defined above, may include more heteroatoms (i.e.,
non-carbon atoms) than the nitrogen of -N(RXR,). For instance, the heterocycle may
5 additionally include a second nitrogen, or an oxygen, or a sulfur. When a second
nitrogen is present, the heterocycle will have two nitrogens, as in, e.g, piperazinyl.
When an oxygen is present, the heterocycle will have both an oxygen and a nitrogen, as
in, e.g., morpholinyl. When a sulfur is present, the heterocycle will have both a sulfur
and a nitrogen, as in, e.g., thiomorpholinyl. These heterocycles having two or mo;::
10  heteroatoms may be substituted or non-substituted. For instance, the morpholiny! group
may be substituted with two alkyl group, e.g. one methyl group on either side of the
morpholinyl oxygen atom. When the heterocycle is a piperazinyl group, the nitrogen
atom not explicitly shown in the formula -N(RXR,) may be substituted, where
exemplary substituents are, for example, alkyl (e.g., methyl), substituted alkyl (e.g,. 2-
15  hydroxyethyl), or arylalkyl (e.g., benzyl).
) In another embodiment, Y is substituted alkanediyl, Z is a heteroatom or
a direct bond, and R is as defined above. In a preferred embodiment, R, is hydrogen.
Thus, Y is an alkanediyl baving a subsituent, where the substituent may be, for
example, hydroxy. The alkanediyl may be, for example, ethylene (i.e., -CH,-CH,-), or
20 n-propylene (ie, -CH,CH,CH,-), such that a substituted alkanediyl may be, e.g,
-CH(OH)-CH,-, or -CH,-CH(OH)-CH,-.
In another embodiment, Y is alkanediyl, e.g., methylene (-CH,-), Z is )
amido, i.e., -NHC(=0O)- or -C(=O)NH-, and R; is as defined above. In a preferred .
embodiment, R4 is hydrogen. Thus, in one embodiment, R; is -CH,-NHC(=0)-R;. >-



|
. WD 00/ 27846 28 ,' 5APR2003 PCT/ US99I 27054 conpound to inhi'bit the 1bbnRIPR‘920‘ﬁ§
‘a radi,ol abeled CRF (e.g., ('~sl]tyrosine-CFR) to its receptor (e!qg.,
receptors prepared fromrat cerebral cortex nenbranes). The radioligaxtd
bi ndi ng a¥¥A038¢tri bed by DeSouza et al. (supra, |987) pr&ﬁ%@s’ﬁﬁ‘%éssay
for determning a conpound's affinity fgr the CRF receptor. Such activity
i's typically 5 calculated fromthe ICs 8 the concentration of a conpound
necessary to displace 50% of the radiolabeled |igand fromthe receptor, and
is reported as a "K;" value calculated by the follow ng equation: _ ICso K

j tL/ KD 10 where L = radLedk : b Aldoaess Koy :
receptor (Cheng and %ﬁ%?%h}bﬂ@%‘@ggﬁgenqﬁ D&éﬁ%@%ﬁ&%@%’?%@@%&%@?ﬁzP’nz s

addi ti on t sulfexiyiléhidonfe. CRFHEO¢emt SO DN HJiand) Rsas a0 dpfineddateyvERAn nggrefeired
antagoni st activity may be established by the ability of the conpound to 1
S ant agoni gmbadiment;iRii§ Pydregeiti Hause inpthiserehadimenyy Reisafbl,dVHERER.s known to

stinul ate various bi ) var] i Y. I

activity. Therefore, qﬁ%ﬁ%ﬁ’ﬁ%ﬁ%ﬁgeﬁv&ghﬁ%égﬁhﬁt g%gla%@agbﬁ%t%?%gdt hei r
abi | i t'y 5t 0 aBéWed UPHlisZin thiseaibodithéiteR, RORYY Ihbise EbIRMEnORY iv/ilkyl when K O
exanpl e, measuring cAMP |l evels. The CRF-stinul ated adenyl ate cycl ase

activity asRayIniasshérmembasdiment; Rags icarbonybwhen Ry ps R,. 2Tha 8 moigtyonayibe an
for deternini d' iLity t i ze CRF, . .actjvity.
e o o S gamaled, e TR 2B, Wk kel R SR a0 o
techni quesy, &gteaemgeléammeﬁil i Ncha idhs, Nadhied lﬁ%ﬁ&%d(aﬁﬁhaﬂ@ls
y ouza 987) rot écol

di sclosed b supra, followed by a cAMP screening p
(such as dsstotavare)cliy abal, hagitumtddseyelia alkydlkenyl, straighi/ftaln alkéei cdiamchied CRF
récept or binding affinities, CRFE recept nt agoni sts of this .invention

have alR; 6haipealkepylalkynyly, strzight ’g‘l’ W Reaechsd chsin plventi on,
CRF | thedf 1 : bl
less than Bt foBlpIEERe pitiny], aiffistohedh, kbl aGHpITEG pRYERE ], Y

the K _ ' busdusbutyl, iseiuedediehylpopybipaunGH(Br),)t kpentyhviehéxydnisoeieryl,
assayed by the nethods, set 30 forth jn Exanple 9. Preferred conpoundss
having a Keydepiopls eyclgbutylycyelppentyhyeysichexyl, jand gibynylng 3The Bsomayabe 29

PCTI US99n7 - - ol = - 23a-93, -2 A- - | - 2a- 25,
a7 1 oy RHER RN, Sk a b SiticPayl hayindont 168, §r mbicfipddtubilel - 22 2
compounds havi ng- a- Kn @ahothersémbdidimenf0Y rakll & grecdirgpo bowtsnandbRy i ds-dbfinédt 0
|-2a-4, 1-2a-6, 1-2a-8, 1-2a-9, 1-2a-12 tqo'l-2a-18, 12a-20 to_l-2a-25,

| - 2a- 28 t oabaves B, in this embodynenty R, is-Ry 1p ong gmbgdimeps, Rgs hydmgemghen_ 4 5

1 and |-4bg2;. The ?:5’1: Ce,ﬁﬁ;cg t IShSy Present invention
denonstr at g’étsctlinI y %%&t e [r?ia—'n‘rggfe%prutl%#l sh%g,’ﬁsgn "may be used as
t herapeuti c agents f dn anbthet embbdinmintolY B awditectrlronde Zois ah ester grauppi.e.,

i1l nesses including endocrine, psychiatrjc¢, and neural ogi ¢ dji sorders_or
i I | nesses. “§ET 98 cPE(TA13pd Raje ataﬁ?%@ﬁ%rlnaﬁt%@mdsmgmo& hesterRe,

g; gz fggpis ”éxﬁ’cli‘i);&én}gmﬁﬁry RP§s USEI0)L0IRL,. t 1P 3 drdIerRBodimehO R, Cid| hydfipdh! | PRS RO'

moiety may be alkyl, preferably lower saturated alkyl, e.g., methyl, ethyl, propyl, etc.

In another embodiment, Y is substituted alkanediyl, Z is a direct bond or

oxygen, and R, is as defined above. In this embodiment, R, is preferably H. In an

alternative embodiment, R, is preferably alkyl. The alkanediyl may be a C,-C,

25 alkanediyl, e.g, methylene, ethylene, propylene, etc., and the substituent on the

alkanediyl may be, e.g., hydroxy, halogen, amino, alkyl, etc. Accordingly, Y may be

-CH(OH)- or -CH(OH)-CH,-, etc. In one embodiment, R, is aryl or substituted aryl,

e.g., phenyl or chlorophenyl. In another embodiment, R is alky or substituted alkyl,

e.g., methyl or fluoromethyl.



|
fromthe hypersecretion of CRF. Because CRF is believed to be aapa\ﬁ@ 3
neurotransmtter that activates and coordi nates the endocii ne, be i rzgp

and autor‘r%'érc?{”{z@aponses to stress, the CRF receptor ant agon%&&&sggn_;ogg

present inv can be used to treat neuropsychiatric dis

Newopsychi atric di sorders which may be ??eatable by 15 the CRF receptor
antagoni sts of this invention include affective disorders such as
depression; anxiety-related disorders such as generalized anxi ety disorder.
pani ¢ di sorder, obsessive-conpul sive disorder, abnornmal aggression,

cardi ovascul ar abnor i@khéth€Serabsdimzat, R)Sik BO,R, awhéredy 9@ dieet tbond, Z is a
hypertensi on; and feeding disorders such as _anorexia nervosa, bulima, and

i rntabl e bdwett bopddandn, is @rdefinedabayes tAccardingly, il this ¢rsbedinfent, Rynist-86at i ng
stress-indyced i mune suppression associated with various di seases states, -
as well as™$troke. O her uses of the CItF antagonists of this invention '

include treatnment of pi nfJiRePERt ! ‘U L jtis, |
‘uveitis, . asthm, i III ?}ymmt or@agg&mgmé% %lgg?ggghghhéiqﬂ%%%ﬁ Il qigs ﬁ%ﬁj@lﬁ ng' s~
di seases i abavet iHoe esampleR, may besGhi,-0rCHpwhere ¥ 65 methgkene\Z hloOhandRaistazm and
adul ts, and variqus substance 25 abuse and wi thdrawal (i ncl udi n?

al cohol i splkyl.rand speciiicallysnethy el a preferred embediments Rijs sarhenslit In apother

For e puPledenel pBidifenl &t Rkdeelt Ol SECHcher p AN Bhbedibt Relis on

may be forgidypt ed as pharnmaceutical conpositions. Pharnaceutical
conposi tions of the present invention 30 conprise a CRF receptor antagoni st
of the present invenin amtliér embodimentidsmdlisct bondDZ0i3| 2dides bood, andSRABR

2003 PCTI US99( 27054, st ruct ure (1)) .and.a phar nageuticafly accept gbl
carri e_ﬁ:a_an _ f o Iﬂ’l?ﬁtft.“'u héi'@ﬁF_‘ﬁ)fe&@"ptmggt ag P’st'élg'ébéesé 'icﬁ'?lfﬁ}él”
conposi ti 0BCHICAKCRNCAY, ah! Kdindldgs tHefdol! VEnd SubsfiRiht 8nPRE substfed alkyl

di sorder--that is, in an anmount sufficient to achieve CRF receptor
ant agoni st meayttieyfor gxample, hydedel abhalogent (e. gadhmpo)abl e toxicity to the
patient. Preferably, _the , 5 pharmaceutical conpogitions of th r esemt
i nvention may i ncl udﬁ’%i@ﬁﬁ"ﬁc c n}e %ki’ladﬁﬁﬁr%‘ggiaﬁ‘yin“%ﬁ?ﬂﬂﬂ'ﬁhfq?ﬁﬁv ?P"ierrrg to
250 nmg per 5 i dadp i

aflk9F ABwed SREA Oﬂ:‘ggﬂ%l??%érh&sraﬁﬂﬁtﬁd %ﬁ;?q, Seliabld Sraighe dcxgﬁgfgag g,

preferably ffom1l ny propriate coricentrations
be readf| ysatutatediiraetiedohaimalkyls] sdtadted cythealkyt, unsiraratesioeyelic alkyl,jalkenyl,

acceptabl e caryrier.angd/or, diluents areésan‘ili r to thpse 10.skjlled in the
art. For cmg’g‘i Te}?aHhé‘ Berr&ﬂ"%chB‘s £ham; F’H’lséﬁﬂf‘y]orﬁfm c"iﬁ{“aﬁ kynyl, gnde g
and/or di | yaRtRed BN Akyndl.| Tepplentatitd ieksmpPRE &h rﬁﬁﬂ AP HLARBYL, Yso-
i ncl ude anti oxi dants, bafi?er S, bacteri ogt at Eﬁan cot e)r’ 'conﬁgn @ﬂﬁhi %/%s.
The conpospropyha-bauyl, &butyl,iso-butylyul -ethghpropy! €i. .| sCHELS wm-pentylgndrexiyb dso-or
tabl ets vthch con*ogi n, in %Ll on to CltF receptor, antagonist, diluents,
di sper si ngh&d Qelopraps! s¥¢lp GEsieRenty); eyrdohexyh and ethymyh, i cants. ne
skilleggin this art f yrds Wy : gﬂﬁﬁ% in an
-appropri ate manner, ﬁgdlﬁ‘lr#ﬁ%l?:@{)?ggnce \?mh?‘ﬁ&gg%g@?gé’%gfg%%hggg stc ﬁ}gg
t hose have one or may substituents. Suitable substituents include irifluoromethyl, hydroxy,

and halogen (i.e., fluoro, chloro, bromo, iodo).

The R, moiety may include an aromatic ring, such as aryl, substituted
aryl, arylalkyl, substituted arylalkyl. Representative examples are phenyl,

25 methoxyphenyl, and chlorophenyl.

The Ry, moeity may be heterocycle, heterocyclealkyl, substituted
heterocycle, substituted heterocyclealkyl, e.g., furanyl, furanylmethyl, and thienyl,
thienymethyl. »-

In a preferred embodiment, R, is hydrogen when R; is -R; and R, is alkyl

30 as set forth above. In another embodiment, R, is alkyl when R, is -R, and R, is alkyl as



|
di sclosed in Rem ngtvn's Pharnmaceutical Seieces, Gennaro, Ed., NB%R
Publ i'shing Co., Easton, PA 1990. In addition, prodrugs are al s?)q Iu&%q;s
wi'thin the context of this 20 invention. Prodrugs are any coval ently bonded
carriers tWQ0?%8#%ase a conpound of structure (I) in vivo vﬁ%‘?’f”%sl?@ﬁ&ﬁr odr ug
s adm nistered to. a patient. Prodrugs pre general |y prepared by nodifying
functional groups in a way such that th% nodi fication is cleaved, either by
routi ne mani pulation or in vivo, yielding the parent conpound. Prodrugs
i ncl ude, for exanple, conmpounds of this invention wherein hydroxy, am ne or
25 sul f hydiyl foath beSe aNR abﬁx@fi%idté?anmGﬁt?w ik h@Hrng\éﬁ%e%dK‘, I S}iﬁeéx?cﬁRtéo a
patient, cleaves to formthe hydroxy, am ne or Sul fhydryl groups. Thus,
r epr esent atinchales sa mpdmaticafingpasoutt frgth abooeude agbthtr embodintest, iRyiis etkyl when
acetate, formate and benzoate deri,vativesﬁ&% ' al cohol and am ne
functi onal RgitnReandRs inedudes A gromptic smes s U}‘é‘b?‘i‘). Further, in the case
of an carboxylic aci - S . _ : . I
esters, 30 ethyl estgreér,e an v;[ehlg, é"ﬁé@s %%‘?q%%&%gg‘iﬁmmgﬁ’ﬂg%é%ff
PCTI US9S$1Z R, g%ﬁ@s disgladed ih theSEXxngsles; as wlisas thédiyk; ethyd Uipfopol, isd-prepilr e
(1) may have chiral centers and may occur as recenates, reacem c mxtures

and as i ndinvtiutilaliscebutil, i isrehutylom-pRniyt dsa-pertyk . ne-pentylc nCH{etheD)i, c-Glms are
i ncluded within the pr Nt i Aventi oNayy ' m xt s t.hereof
Fur t her nor 8{°P§@2re of pt'ﬁgﬁ’&'h}? |1 ne'ngﬁgzqewge 5 6%%M§(§ﬁzggﬂ%t ure

(1) may exigH(eRyIRCHOTHY)S: WUHR-pbsyl)EH,otad,) n tbem.&pa@)mgcwe J,0n.

In addition, sone of “the conpounds of structure (1) may als orm solvates
wi th wat er -CHCeChkEr eCH@metbyldethybnt s-CIi{méthyldnvpropy),ar e Cii(miethyd }(y-butyt), uded

wht hin the e.of this.jnveption..l t her i nent., the present

vent i6h- EE0Raa G reiba -ERemel DGR AT IR o aeniireorD.

i Il nesses, _¢ g‘ﬁiq' “gqu | S 1N ] h C_ iy 5,0 or

i1l nesses. %‘3 h r%sdt?%o s7i gg‘#&ﬁ”e‘)@%ﬁﬁ?g? ’er(lg;llg’[‘](p;'foB gﬂ{ngﬁnlggra’nﬂépérﬂgﬂz@esent

i nventi on pentgl)yeyciopromyddeicbatybadycloheryl, 2rmethyleycibhexyil S3vimetlyleycdettexyhe

b PTG R RO T T T N

el udos. or SRlehBARYy; EhnlstoBSEAI AN YRS, LITNFeRpheyIE"

admi ni gtsr aﬂlpayfbgﬁ@la)b{mecmtaﬂ(mlgdm}d:ﬂﬂ,;f)rﬁﬂgﬁtﬂﬁmm)@ﬂzmd FGH@(D(l CH,),, .

t t , .t {

e Poaui as ol LRk e Bimlronrond, ChrOsHENRber L ons may a1 50

i ncl ude flavorants, VS, swepdiviRe, ckeni | shExin

agents, and ot her ZOR%E%E%%E& ?@3 y Igcglgig?gb?ftemggdlﬁ;t%ﬁ}g%reqlﬂcc}rﬁa%a?g%%{alg

admi ni st r apresent, mithyl; ethybuaprepylf isoipropyl dse-butyilymEH; andl=CHEHe prepared in

aqueous injection sok utions v@ ch bga.\y conéfatihn,. in addition to the CRF

rgg_e{o_t or antagoni st, ’bilﬂofee%‘_," 5 5Moggimentt o thisapyentiogsterresentaiye Hf Geaups

addi ti w@s | td an e ;

S i oy o0 R nertith BRRe | By U ndOHIA"R) e APPrOGRReAERUL in the
Examples, as well as 24-dichlorophenyl, 2,4-dimethyl-phenyl, . 2-chloro-4-

methylphenyl,  2-methyl-4-chlorophenyl, 2,4,6-trimethylphenyl,  2-chloro-4-
methoxyphenyl, 2-methyl-4-methoxyphenyl, 2,4-dimethoxyphenyl, 2-trifluoromethyl-

4-chlorophenyl, 3-methoxy-4-chlorophenyl, 2,5-dimethoxy-4-chlorophenyl, 2-methoxy-

25 4-trichloromethylphenyl, 2-methoxy-4-isopropylphenyl, 2-methoxy-4-

trifluoromethylphenyl, 2-methoxy-4-isopropylphenyl 2-methoxy-4-methylphenyl, 4-

methyl-6-dimethylaminopyridin-3-yl,  4-dimethylamino-6-methyl-pyridin-3-yl,  6-
dimethylamino-pyridin-3-yl and 4-dimethylamino-pyridin-3-yl.

In another embodiment, compounds of this invention have structure (I)

30 above, wherein R, is hydrogen, keto, C,alkyl, mono- or di(C, cycloalkyl)methyl,
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25 invention can be used to treat a wide variety of disorders or, jill ses.
I'n particular, the conpounds of the present invention nmay bel PR gﬁ@ed
to a warmbl ooded animal for the treatnent of depression, anxiety disorder,
pani ¢ di sd¥980278%sessi ve- conpul si ve disorder, abnormal aggPE¥3IS8H27054

unst abl e angi na, reactive hypertension, orexia nervosa, bulima,
irritable bowel syndrone, stress-induced™ nmune suppression, stroke, WO
00/ 27846 32 ,1 5 APR 200 PCT/ US99127054 i nfl anmati on, Cushing' s di sease,
infantil e spasnms, epilepsy, and substance abuse or withdrawal. .- The

fol | ow ng QZ:?%@K‘,S’}EE %gk%égg H9trdky O 2381, OfC_,i_ﬁlalWEB:%@Bi'lﬁﬁyCr_‘kaly],- or

limtation. reCept 0Or ‘ant/agoni Sts” of this 1 nt’ent 1’on may

be prepar ed,alkylory@pikyiisRdis hydogeh,i Ar, R galklybAr, 10A? . C Balkgh | @ (dykigalledent s
a nmethod for determ ning the rece(fi)t or bindi ng activitgy K;), and Example 14-.
di scl oses & Castlky)).f omana-eefitng HE:ciciRaliadimethyk hi nf\&h@d{,i orCsfealkynyl,

Gt B .1 b RN, oA R
IPLLSIGE @ A7 5 I | YRl 279
SnBu3 2. PG idlkyl)amipe€hsabityilde samino, (C, salkyl)amino, di(C, salkyl)amino,
(C,.¢alkylAr)amino, (C,calkyD{Ar)amino, C, salkylcarbonylC, .alkyl,
sulfony}(C, ;alky), -C(=0)C, salkyl, C, salky] substituted with imidazolyl,. or a radical of
the formula -(C, salkanediyl)-O-(COj,,-Ar; or R, and R, taken together form a C,

10 cycloalkyl or a C,cycloalkyl fused to Ar optionally substit;ned with one or more
substituents independently selected from C, alkyl; and Ar is, at each occurrence,
independently phenyl or naphthyl, optionally substituted with 1, 2 or 3 substituents
independently selected from halo, C,alkyl, triflouromethyl, cyano, C,_Ga]kylox;,
benzyloxy, C, calkylthio, nitro, amino, and mono- or di(C, ,alkyl)amino; or an aromatic

15 G, ;heterocycle optionally substituted with 1. 2 or 3 substituents independently selected
from halo, C,alkyl, triflouromethyl, hydroxy, cyano, C,.alkyloxy, benzyloxy,

C, salkylthio, nitro, amino, mono- or di(C, ;alkyl)amino, and piperidinyl.
The compounds of the present invention may be prepared by known
organic synthesis techniques, including the methods described in more detail in the

) 20 Examples, and may generally be utilized as the free base. Altemnatively, the compounds

of this invention may be used in the form of acid addition salts. Acid addition salts of
the free base amino compounds of the present invention may be prepared by methods
well known in the art, and may be formed from organic and inorganic acids. Suitable
organic acids include maleic, fumaric, benzoic, ascorbic, succinic, ;nethanesulfonic,

25 acetic, oxalic, propionic, tartaric, salicylic, citric, gluconic, lactic, mandelic, cinnamic,
aspartic, stearic, palmitic, glycolic, glutamic, and benzenesulfonic acids. Suitable
inorganic acids include hydrochloric, hydrobromic, sulfuric, phosphoric, and nitric
acids. Thus, the term “pharmaceutically acceptable salt” of structure (I) is intended to >-

encompass any and all acceptable salt forms.



n61NaH DWW 2 CWCF3 C1 1) LiHMDS 2. BH3 1~ 7 3 5 gl %\ﬁ)
oon7s4s Conpound !2) ') ~ Hr t( ~uu~ ' , PCTI US99/ 27054 341 APR 2003
2, 4-dichloro-6-nethyl -3-ethylester pyridine ( I ) (S.0O-g, 21 (36 nmoles), 4
hept yl am W@ 0218466 nmol es) and triethyl amne (2.97 n, 21P8B/USAvLIOF4 in

et hanol were heated at reflux over night. Ethanol was evaporated and the
resi due was dissolved in 5 ethyl acetat® washed with saturated sol ution of
bi carbonate and brine. The organic layer was dried over sodium carbonate
and concentrated in vacuum Corrpound (2) was separated from( 1 ) and (3)

Comound (3) (20. 0 riGheitdns bhgaF itk of ab Al O ERTES maREPRRRe s
refluxed Qyfini @lsQ%estttmﬁmuemOwa@om&@dmaai ih s MRgd:dateweR Sas iy el ved
in ethyl acetate, washed wish water, dried over sodium sul fate an

concentr atrepkesemaxamumethods et doxtlorip oﬂnndE{ian)pl@.h i cfornesampde dthe nsynthesis etx& step

w t hout further urlflcatl n oun A m.xture of conpaound
" (15.0 nmolssastugsd) wil eeaes pms;ﬁwf&b%%of%thﬁ desirpd)substructurq n@séédl

hours, £o o) us
ayer vie W3S pr BRAN S HRlshnte 8 BoR0E 1AM Byhihedts BYerth B MRE sl MRV RYY
bri ne, drleﬁdmpnﬁednﬁmdlgxmwsf ate, and concentrated to yield the desired
conmpound (5). Corrpound 6) To a solution of compound (5) (15.0 mmles)-in
THF were added tri -

10 General Synthesis of Structure (I-1




20 butyl ( I -ethoxy) vinyl tin ( 10.0 rnnoles) and bis(tri pﬁe% ngﬁgphi ne)
pal l adium (I1) chloride (10 % nole). The m xture was refl uded A hours. :
The solution was partitioned between ethyl acetate and water. The organic
phase was¥@ 00RT846 bri ne dri ed over sodi um sul fate and conceRCTAISe%27064
vacuum The residue was dissolved in CO4 and added at ice bath tenperature
to a suspension of pyridinium perbronm dé€4(75.0 25 moles) in CJ 4. The
tenperature was raised to roomtenperature and stirred for 4 hours. The
m xture was diluted with chloroformand washed successively with brine,
hydrochl ori c ac solution ( 10 %, Rgaturated sol ution bi car honat e,

! Nmt}?'(G) was

dri ed over sodi% }P@nate and congait s lin vacuum
purified by silifa g col um. s R 2003 wo oons4 npound (7)

PCT/ US99/ 27054 a uti ggxof conpea 6) K4 Gdic mol NF was added-.
I MIlithium hgxane h;ﬁiﬁne]ﬁnT i( XI—.‘U—rfTTDIeE m xture

was stirred a t epper e er_nilght _] The m xtur alized by

1 N HO diluved wit hYR,5 agerate. T %r\ggim r was ith -

brine, dri @d over sodi um sul fat'e and concentrated i'm vacuum The residue
was di ssolved in THF and BH3-IHE (1 M was added_and the reaction was
refluxed for 8 hours. The m xture was hydrol yze(c]h_a?th 1 N HC and diluted
with ethyl acetate, the organic Layer was washe th saturated sol ution of
sodi um bi car bonate and brine then concentrated in vacuumto give conpound
(7). 10 Conmpound (8) To a solution of conpound (7) (0.5 mmol es) in DV was

added NaH @}ném@ﬁggjs{,m&&mmz) 2,3-chloro-5-trifluonethyl-pyridine (0.6
nol es) 5 The mXxture was heated at 90C over night. The reaction mxture was
ndutralized with 1 N HJ and partiti ﬁrﬂ@d bet ween wat er—-and et hyl acetate.
The organic | ayer was washed 108 wt JAr at ed solution of sodium

bi car bonate and brine and ntrated iRgcuum Conpound { 8) was purified
by silica gel columm glutin h et hyl t e- hexane. Co ds of
structure (I-1 B} may'be made in the sgne ner, but usindfr NH

2, 4-di chl or o- 6- Rt hyli3- et hiNHest er pyyNyi dj Qe
correspondi ngipyr i 1)~ as tTluNratgd by th'e—f'ém-t'o
schene. 20 oll2784p 38s@Hrdctude t141 b)fa /S -NH
4- ~ph' ~anrn§y 1 N O RN O o/l 27 - HRGEPhNEN
. PCTN599I £7054 O COOEt N NH 3 *F Br

e (148p% HBrP! aceyof the
' cty

Suzki
ArB(OH);

}rN

Ar

10
General Synthesis of Structure (I-3




POCI~t 1. Et0"SnHuU3 Pd(0) 2. Pyridiumperbromde 1. L~ VI DS, {é ﬁbﬁg@
THF - (~ 5 APR 2003 wo oon78a6 37 Conpound (4') PCT/ us99/ 4 B%f und

(2") (20.0 and 2, 4-di chl or ophenl yhydrazine (25.0 n et hanol
was refl u%‘g%ﬁ%i ght. Ethanol was evaporated and the re%zﬁgﬁém“

di ssolved in ethyl acetate, washed wth,water, dried over sodiumsulfate
and 5 concentrated in vacuumto give conmpound (4') which was used in the
next step wi thout further purification. ConQaund (5') A mxture of (4')
(15.0 mmol es) and phoi(g’hor us oxychl ori dg%;i m) was refluxed for 3 hours,

cool ed, poured onto i id neutralize N/ﬁl@O\I. The 1 ueoys, | ayer
was extracted by et hyl(Jacetle. 1' he or c Nayer was was br| ne,

dri ed under sodi.um sulfate,] conc r at edHto yj el d .t he desirled prloduct (5').
Y Corrpound—(—@ﬂh | ol_%npo 158Y ' wer e
added tri - iaB(QH) ( J1- et ox ! i NgH tijy (I} 0. 0]rmol es)

bi s(tri phenyl phosph hgm (1 hi de ( 10 el AThe

m xture was refl aed for 2 hou e sol ut idn w&e pagfiti onedNbet wBen

ethyl acetate and water. The organic phase washed with brine dried over
sodi um sul fate and concentrated in vacuum The resi due was dissolved in CC
14 and added at ice bath tenperature to a suspensi ¢h3bf pyri di ni um
perbrom de (75.0 moles) in CC 14. The tenperature was rised to room
tenperature to a suspension of 20 pyridiniumperbromde (75.0 mmoles) in
CCl4. The tenperature was rised to roomtenuerature and stirred for 4
hours. The € - chl or of orm and washed successively with
brine, Bydrochloric acid solution (10%, saturated solution of bicarbonate,
dyi ed over sodium carbonate and concentrated§§¥§%;cuun1 The conpound (6')

‘was purified by silica gel colum. ;25 Conpoun To a solution of (6") (
m hydri de ( .0 mmol es) and the
ghitNHThe mi xture was
neutralized by INJHC filuted wilth ethyl ace ate. The organic | ayer was

10.0 mml es) in THF was added ¢

washed with bri ver sodum sul f cent Pé&@PPH:)s, ' KOHCUuM
The residue was 001 47846 38— >
N = TSOH,A
Ar” N Rz AT N Ra

(-4)
10
In addition, compounds of structure (I-1) and (I-4) may be made by the
following Reaction Scheme A by synthesis of intermediate 4, which is then converted

to the corresponding structure (I-1) (structure “10”) or (I-4) (structure “8”):



added and the reaction was refluxed for 8 hours. The m xture

with 1IN H 3@97 luted with ethyl acetate, the organic |ay hed
wth saturqé?e SSH uti on of sodi um bi carbonate and bri ne the'ﬁé'lz@%?@\r%@at ed
in vacuumto give conpound (T). 5 EXAMPL E 2 SYNTHESI S OF nGPRESENTATI VE
COMPOUNDS OF STRUCTURE (1-2) 10 el o cl Cl1 Structure f 1-2a) OKNCL p 4 O
~NaDwI oCi/ I MFDVATr cl I .N~I. HZNNH2) r 2. re8w,, | hr ~HC 3 I

~ 'Ot 2. PhiOOcl .t. OC1 2 WD 00!Z7846 39 1 ~ CH\ / POC13 C ~ N~

Cl (~ 5 APRea06ksh S¥hEmMdR9l 27054 4 5 4-heptylamne PTSACl 7 vnO, C1
Br C2H4Br K2C03 2-butanone S 8 _ 6

9 5 APR .2003 , PCT/US99] 27054 dissolved in THF and BH3- THF \(/aag M§V\%®gzed

#

N/\/COZMe HN COEL 20 NaOH: then HN

Ct
CO,Et RNH, NaOMe
x co; HCI, heat
/ | o |
Ry” "N Q N a

— - (]

1 R2 N Cl Rz N (o] -
3 4
1 RyiNH,
NaCNBH3
Ry =H)

ANHNM,
HN Rin
I Ny N MR,X, = \N
P 4 ’
RN N Rp” “N” N,
9 10

Compounds of structures (1-1) and (1-4) may also be made according to
5 the following Reaction Schemes B and C:



a- phthal i m de-2. 4-trichl oroacet ophenone (11 a-2,4-trichloroa ﬁg@jﬁegﬁrﬁ (1
’S_hgm;,. 67 nunol) was added with stirring to a suspension of E

phtaiimd nms, 86 mmol) in N, N-di nethyl formam de (70 After
5 mn., tﬁleo(oroégﬁ‘l%ti ng solution was allowed to warmto roomP%)‘{gg%@gﬁt ure,
followed by heating for 0.5 hr at 50C. ffter heating the solution was
concentrated on punp and the resulting solid was partitioned between et hyl
acet at e/ sodi um bi carbonate solution and the resulting organic | ayers were
conbi ned. These were dried and all solvent renoved to yield solid. This
solid was RestivhlSehéheBd from nmethyl ene chloride and ether to yield
conpound (1), 9.6 gnsr wo oon7s46 40 Conpound (2) ~' 5 APR 200a ,

PCTI US99n7054 A sol gition of a-phthalim dek 2, 4-trichl or oacet op
(9.6 gns) in dinethyl formam de di metRyl etal (30 m) anﬂ refluxef, for 1
hour. Aftergyefl compietion of the'r tiNn and all
sol vent was i eAd tanngokRig (2).
2~2'.4'-Dic Xo a—stspensi coXpound
(2) (14g, 38 added anhydPousl hydlazi ne (
1.2g, 36 nmoly. e tRn suspension slopMy tNirnek into a cle d ROWN
solution. The solution was stirxed atArroo%vterrperature 10 Apr 1 hr and nore

anhydrous hydrazine (1.2g, 36 nmpol) was a de_a.'he solution was heated to
reflux for 2 hrs and a white solid forned he reaction mxture was cool ed
to roomtenperature and the solid was filtered off: The filtrate was

concentrated agd partitioned between aqueoRis saturated sodi um bi carbonate
solution and etthyl acetate. The ethyl acetfate |ayer was washed with Brine.

dji ed by ate, filtered, an& Hcentrated. The residue was
purified by chromat ograixon silijca gel .to provide the desired
product (3) wn stTTRy sotTd (7. 3R nmmol, 94%, which was
confirmed By |

VB! B :
2- Met hyl - 4- I—P{ WZ' . 4" -Di chl or ophe?‘j/ ~-p/ el epyridine (4) A solution
of conmpoundg, /(3) .7 0, 33.8 mmol ), ethyl acetoacetate 20 (8.4 g, 65 1mol)
and 120 ng of p-tolunesul fonic acid nonohydrate in 200 nL of benzene was
refluxed for 2 hrs. The reaction m xture was concentrated and dissolved in
20 nL of gé ghenxléat herE The di phenyl ether was heated to 240C for 10
m nut es, c solid was collected by filtration, and rinsed with
di ethyl ether. The product (4) obai ned as a brown soRd (2.5 g, 8.4
mol , 25%, which was confirmed by 25 'H NVR
2- Met hyl - 4-Chl oro-7-(2', 4" -Di g])henyl ~pyrrozo|}§
1) d phosphorous

of conpound (4) (2.0 g,B%.8 ( 10 nL) as
refluxed for 2 hr, coole ed ont PREPP KOAE, ne } by 1 N
NaOH. The aqueous | ayer ext rct ed hy—em——aeet atg T F or ¢ani c | ayer
was B \

p

N Rz

) }“ N~ R, }"

The effectiveness of a compound as a CRF receptor antagonist may be
determined by various assay methods. Suitable CRF antagonists of this invention are
capable of inhibiting the specific binding of CRF to its receptor and antagonizing

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

15 receptor affinity may be determined by binding studies that measure the ability of a



WD 00/ 2784b 41 ,1 5 APR c~u3 PCTI US99/ 27054 washed wi t h\Azrg PR Q(]aed
‘under sodi um sul f at e concentrated to yield a yellow solid ' '
triturat The desired product (5) was obtained el | ow
solid ( e%da”%"g 2 mmol, 47%, which was identified by Gd%%@é%t al
Anal ysis and 'H NVR 5 28

2- Met hyl -4- (N-4-heptyl | -7-(2',4" -Di chl orophenyl | - pyrrozol epyridine (6) A

m xture of (5) (0.3 g, 0.96 mmol) and p-tol uenesul fonic acid nonohydrate
(250 rng) in 0.8 nL of 4-heptylamine in a 5 nL Reacti-Vials was refl uxed at
180C for 6cémpmmd tdhrhibaabe bonling of aradiokbeled TRE (e. 9a{’f’l]tymsmel—0ﬁt)vteets

ethyl acetate and water. The or ic | ayer s washed w i nc,, dried
inder Sodi THRFRLET @l { SCEPORTERATES ?{ Brat fRIFbiR] ew*%gm?maw%h EZB'Fni?‘B on .

vel | ow or 1 bintfie;B8ak dfriped oyl Deioled il (elfd CFAgTy bBLRAY 51"‘%{ﬁd -
NVR. COWDOM%ﬁxﬁi)ng(itBﬁrpbuhd'é\ affinity fér e CRF receptor. Such actlvxty is t plcall{G) _.

2- Met hyl - écl\l-4 heptyl)-7-(2',4'-Di chl orophenyl )15 pyrrozol epyr|
(43.9 nds, cdiculatedfione the IGpastheiconcentration f 8 cOBIPOON @ceswm displaes 50%nd

ol vent vedl PEF qe)eif%rﬁﬁba”°§ﬁw§m%s¥§§§f5§ 85 TaroRpd A Ko Bal g st de ny

acetate angy watesi &qRhiiGRi ¢ | ayer was dried over rragne5| um sul fate,
filtered aﬁ%l conc%vrﬁhgat ed 1n vacuum Conpound (7) was purified by silica

gel colum eluting wth 20 di chl or onet hane-net hanol (10-1 ), and identified
by LG M5. "H NMR (CDC13, TMS):0.93 t 63Csp 1.37 (m 4H); |.61 (m 4H);
2.58 (S, 3H); 3.67 (t, 24); 3.82 ( (i, 2H); 6.22 (s, 1 H); 7.35
(d, 1 H:; 7.53 (s, 1 H; 7.8b (d, 1 H) *&hfdund (87 A sol ution of compound
(7) (43%0ng, 0.1 nmmol) in toluene (2 M) was 25 treated with activated

manganese d oxi-de_c t 00 ate ref l.ux r 1 t was
. renmoved bv i Iltré? 8@%@ a&&g}ﬁ” %%fragaﬁlgﬁxb&f%éeqcp{é{ ?%? g\/ﬂ@aﬁév%r at ed
to dr ynesspeRen UPhdrinidol0 221300949788 TLC (silica gel) with ethyl

acetate: hexane ( 1:1 ) to provi de conpound (8). WO 00! Zz7846 | ,9 5 APR

2003 PCT/ US99177054 hp additionnto unlebn}mg(eBﬂFpmmn@r dﬁncbng,ustmmo(und'Sa@Rﬁay be
db foll d St
Phobe oo Sctrlsr admeRulbt ARG Iy’ e epblipndtt b hé o7 R the ommppupa g,

9~X N #§ antagonize an actxvnty associated with CRF. For example, CRF is known to stimulate

various biochemical processes, including adenylate cyclase activity. Therefore,
compounds may be evaluated as CRF antagonists by their ability to antagonize CRF-
stimulated adenylate cyclase activity by, for example, measuring cAMP levels. The
CRF-stimulated adenylate cyclase activity assay described by Battaglia et al. (supra,

) 20 1987) provides an assay for determining a compound’s ability to antagonize CRF
activity. Accordingly, CRF receptor antagonist activity may be determined by assay
techniques which generally include an initial binding assay (such as disclosed by
DeSouza (supra, 1987)) followed by a cAMP screening protocol (such as disclosed by
Battaglia (supra, 1987)).

25 With reference to CRF receptor binding affinities, CRF receptor
antagonists of this invention have a K; of less than 10 uM. In a preferred embodiment
of this invention, a CRF receptor antagonist has a K; of less than 1uM, and more
preferably less than 0.25 pM (i.e, 250 nM). As set forth in greater detail below, the K; o
values of representative compounds of this invention were assayed by the methods set

30 forth in Example 9. Preferred compounds having a K, of less than 1pM are éompound



OHHnNn~ ~rnov~ 1J" V\ 9sss N12 HC1 C . NHNN~ ~= 0 N_ slghi@?’ Br
‘14 N ct off aoff NH= | N\ c~~ rrs~ ~' so' ~N ~ ra(rna, ;1 P .

~0oH.re~ ?Y g 17 d -, WD 00n7846 43 4-nitropyxazol e ~1 5 APR
2003 PcTi WOYYEEE, Pyrazol e (Lancaster) (30.0 g, 441 nmol) R sB?fﬂ”?‘bnvvl se
added to 220nl of sulfuric acid 97% i n i ce-bath. The m xture was heat ed
at 55C and 30mL of nitric acid 70% (O. Shbl, 1.1 eq.) were added slowy. The
reaction mxture was then 5 stirred at 55C for 3 hours (reaction checked by
TLC Et hyl acet at e/ Hexane | /| pyrazole Rt=0.4, 1z active, nitropyrazole Rt =

0.6, WV achinyils 1-084! t6d-ZH8Y1- 208U 2419] N2 180010206, 1-2827abgt2aaqu] 1-2a-46
neutralized with 6N NaOH sol ution (pH= 7). The product was then extracted

with et hyltode2s #,d-4bsk and 5@hi . Morepreferad @nmwaésshmga&dﬁ’emﬁ ilese thanwddhed

Sul fate. el CamegHId Ty RSOk AE) 36 e Wade o b h2ed Byl
product (9, BFoA- 2@4325 Q-ﬁOiSfd;I(ﬁ?s@ 19a-586 1@5043 1@&%6 a?@%% 1%176—114@ ( |

00% . 4-am nopvrazol € f 10). The 4-nitropyrazole , 133 nmol) was
added t» al andslp4n2i on of | S paI | adi um on car bon 10%(7 0 g, 6.65 mml
5iomol ) in ethanol OOnTL . The m xture was _ shaken for 3, hours under
hydr ogen pressure (4 éFCQPHHn?'Eté&?}Eﬂ&V% @e Pesent Hvetioncdemenstiatenecked

by TLC (Et /

4 nopy 4BERE Hnf éﬁﬁ?}%@aﬂ*éflm -, oY BERERE oL o RuduiecHe S 1 ot on
through a tRatmadt ofal wide rade dffitsosddry 6N ilineasks m&mgs\mmﬁbq)swmﬂstm{d 10)
was obtained 20 as a burgundy oil ( 10.5 g, 126 mol, 95%, which was used

in the folneovilogicdisepdens eidlnesspsy rMprQ:memivath@im@lF m_epmraatagommw the'
) 10 present invention may be useful in treating physiological conditions or disorders arising
from the hypersecretion of CRF. Because CRF is believed to be a pivotal
neurotransmitter that activates and coordinates the endocrine, behavioral and automatic
responses to stress, the CRF receptor antagonists of the present invention can be used t(';
treat neuropsychiatric disorders. Nenropsychiatric disorders which may be treatable by
15 the CRF receptor antagonists of this invention include affective disorders such as
depression; anxiety-related disorders such as generalized anxiety disorder. panic
disorder, obsessive-compulsive disorder, abnormal aggression, cardiovascular
abnormalities such as unstable angina and reactive hypertension; and feeding disorders
such as anorexia nervosa, bulimia, and irritable bowel syndrome. CRF antagonists may
20 also be useful in treating stress-induced immune suppression associated with various
diseases states, as well as stroke. Other uses of the CRF antagonists of this invention
include treatment of inflammatory conditions (such as rheumatoid arthritis, uveitis, .
asthma, inflammatory bowel disease and G.I. motility), Cushing's disease, infantile
spasms, epilepsy and other seizures in both infants and adults, and various substance
25 abuse and withdrawal (including alcoholism).

In another embodiment of the invention, pharmaceutical compositions
containing one or more CRF receptor antagonists are disclosed. For the purposes of
administration, the compounds of the present invention may be formulated as
pharmaceutical compositions. Pharmaceutical compositions of the present invention

30 comprise a CRF receptor antagonist of the present invention (i.e., a compound of



Imne 11 . A solution of 4-am nopyrazole (10) (10.5g, 126 mpl§ APR 2003

et hyl acet oacetate 25 (18.0 g, 140 mmol, 1.05 eq.) and a catal ytic anount of -
para-tolu ic acid nonohydrate (1.3g, 6.65 mmol, 5% b? k9 of
benzene vvaqggﬁ)g f’ﬁged with a DeanStark trap for about 1 hour.P he g’%ﬁ’gf
reaction checked by TLC (Ethyl acetate/Heypne 1 /1, 4-am nopyrazole Rt =

0.1, imne Rr = 0.5, WV active, brown after overnight). Solvents were
renoved under vacuum and the invne was purified by running through a 1f
WO 00! Z7846 as 9 5 APR 2003 PCTNS99| Z7054 short silica chromatography

col um to gitmeturedIXlemide @cpharoareyticallyl a¢ceptable garrign apdior ddijuept.4 The CRF
mol, 91 %. GGMS. mlz = | 95%%00@%. A . .

5- Met hy| - 7-TRGRRISHAPI8PNISS b5 REesent 1. the FOrppefition injan ansount which jseffertivg toitpeayy g

ot hor (30 i TAniEHEPdsh R il e Aol iy RRRGE CARF Bl floRi™

reaction mackivRyWagd Cﬂ'&fdrdhllﬁdwhﬁaddcéﬁalﬁlextoiidmr f ThéUatient. HePieféigbMasthe .
stopped. The end of the cylcization was checked by LCO M (disappearance of
196) . Af} erphaoncenticaldenmpasitions orh thenpreseat inventigponay dnclyde rhGRF1 eceptoar

i need i t eitaeriy i at mapunt i H3pE RH e Rt pbspis Skpibaly wronsfe 1 420"

crystal | ngind@lstidhién: M noré prefefBR fromOing f66dVig. [ priate lcoRcentrati
5- Met hyl - 7-chl or o- r])yr’azol o? 4%- b) pyr irgi ne (ng?. 1 Tﬁzglﬁﬂg)l/)gl iezedcec%?plgt]}ﬁd

(12) (4.58 and dd8agescan by rdadily detephined by ore skilled imdbe @80 nl) was heated at
110 C for 30 mnutes._The end, %Ekt he rg ction checked b%(ﬂqllj__gprl\/s

(gi sappear ance of | 50Phaimaeentisaliy aceepip @)c.a“,!ﬁ't or Suluenly ane fmidiar i, hase

t dnper ajye, [, ong: i . i 0 ' i th
276N Nald SR RE ok TFoF B GuUAS R B | Bfufoks, ABegbid el
the not her ad/ciqdilaoms | ickidevaslinex tandc seerlen witeet biyd gt apdortally2SAciblie The

above solid was_dissovled. in the combi ned organi c _phases, washed with a
brine sol utangigxidants, bulfers, bagisriogtats and pithes commanadditives: d herqomposisions gan

i1 oa gol yo RORKRNAR) 8/ ifly SapdtS, Bbhier 3t (e AL Boliliy oAl &5

silica gel r onat ogr aphy ‘co as a pale

yel | ow sol i ORF4e&éptér, amgonisindiluens/ EispersigMuid Birface akfive (ageiis) bindess, khd VS:
[ MFH]' = 168. 3-Hrono- S-nethyl-7-chloro-pyrazol o(4, 3-b]lpyridine ( 141. The
chl or o Fonpubriepnts; 3Pne skilledin this asbmayfarther fermylate the, ERF| rgceptorantaganist ip

wat er / nmet hgpol | Q. | tQ: i braom 30
ng, 3.94 mmo ,ap é’.oﬂ, ﬁaeq. | n’) 3}1 d;é u cic:d\)@- 0 I%S‘/Aﬁg%b#? ﬁ{l’f qéeﬁt)sg%gg aglg%g
dropw se t disclédedan Résaigtots Pharmabbiticad Sciehtes NSEHArd) B4,  MaclcPablishing ®b\e.

After 10 m. nutes, the solution was clearer and the LG Ms showed no nore
chl oro comdasten PA9%0eact i on ni xt we was concentrated to renmove the MeOH.

The crude reaction ikt wddities, pradrags: ar¢ wisphinsluded withimttke (c@ntexs0ofil this The
O RS, o e ey SRRt ol el Bl b
24? r gg 7p E cy%g,%o é (1|1_)‘é/)n N\éﬁé [m%&ﬁd%@%@ziggﬁmﬂwﬁ @l p&tient/ PYBerugh Zarz
3- Br ono- 5- rgenksally préparedhbynmodifying fpyctinel grodpsSin away dicle tiat H)e. modification
is cleaved, either by routine manipulation or in vivo, yielding the parent compound.
Prodrugs include, for example, compounds of this invention wherein hydroxy, amine or
25 sulfhydryl groups are bonded to any group that, when administered to a patient, cleéves
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 and amine functional groups of the compounds of structure (I). Further, in the
case of an carboxylic acid (-COOH), esters may be employed, such as methyl esters,

30 ethyl esters, and the like.



10 Conpound (14) (1.0 g, 0.4 mmol) and 5-am nononane (1.7 g1 i and
p-tol uenesul fonic acid (1.5 g, 8 mol) were heated in react 3Ra20 | 60C
over night, si due was dissolved in ethyl acetate, ll%glé%l

sat ur at edk’g%ﬂ_{h%%ﬁﬁ of sodi um bi carbonate, brine, dried w tﬁJ A2HR4
concentrated in vacuum The residue wassjriturated with toluene and the

solid fornmed was isolated and dried in vacuumto 1 s give 912 ng of product
(15) as a white solid. LCVs: (MtH) = 353, 354.

3- (2. 4-di chl oronhenv met -1 (S onane) - yvr zol of 4. 3bl uvr,i d| ne (
| fit. A mxture of ?@%6"‘&@%?“’%&%’% ﬁt? Pé’z/‘ %8 ptructure’ (T) may hav
2, 4di chl or eppanydnigs %HC n?'&cﬁl@?aﬂrc@%ate?t f'é%{:\é?ﬁlc( Qnﬁui’@s) and?%sﬂhi’lﬁd&'l‘ Of
sodi um 20 car bonate ( Pd(PPh3)~ (10 ng) and toltene (1.6 nmi) wa
heat ed at bﬁ@ﬁomccsrorrﬂn@ﬁreoﬂihs sAdl sichasomeric formt iare nmhnﬂebevxmmeﬁbr%t and
water. The ,organic¢ |a (f(er was dried with MySO, and concentrated in vacuum

The resi duB‘V\ﬁa%O‘bHP‘i‘F iRgmpxtures thereqfo Gusthermase someiaf sheyenystallingifoansof they o

P10y 5" s Edmpbife o Hedtture () oy &8s o oI HRIRRY Wit ek lrichiBedin IR Cr%?%%ﬁz{‘ﬁ
(67.18 ny, llﬁ’cﬂi&)m addaiuh, Sbre @ftes doatpoundd oftfinidture Q1) rﬁamb)foﬁmgom@s

m xture was heated at reflux over ni ght. The m xtwe was partitioned between
ethyl acet nith watcr omotber orghpiccrolvenise Suchesolvates ate isauilavly ncladgdexithimtbel f at e
and 30 concentrgt ed. in vacuum The crude product was purified by

chr omat ogr S§9R§ S HISINVERIOD. \\» 00) 27846 9 5 APR 2003 ' PGTNS99127054 46 gel
eluting with ethyl acetate-hexane ( 1- ) to give l 0 ng of product ( 17)

(ref erred in Table 2lmen@hﬁragmb®menmdhe(nre$at 1m)emxon®rwﬁd¢s\mmemod45r 446

-~ Fur representatiy ounds.,of this vent n were epar ed y t he
pr ocedwes éﬁ?“%of’tﬁarf% (Hed gﬁ/lés &% HBFSES, ’[”ﬁ@ t'dﬂc

are set fOﬁ&‘nologomgmaé}@ of @l'lr'x&&!sngsu-mtih&héds ihaahe a&mﬁnakbiﬁg 6fh cE?ﬁJpeuﬁd)r
Representati ve npounds | U Ar C133 Cpd. No. ArR, Anal yti cal

2Da}S g( (152a3g§ mezptmla;ohinamzim (X Qvgun@k‘)oded alelii’x:lag in ag H)an-?hg n%ﬂgtn(eﬁmo( mauﬂ;@ .
| &

(d, 1H): 5%%’%( or ﬂ‘—'rfésr gé‘"’( H’cﬁ’lwﬁwn']“@‘f‘@%mc %%wmm i?e?J'J( focEpton 45

446pheny| (Antgg”or@(?of“hﬂ'lﬁbérﬁiroﬂ‘ M{(ﬂ\/"ﬂﬁe form of a pharmaceutical composition.

3?6phenyl (I -2a-4) 2, 4-di chl or o- CI (%)
387pheh§| ( As2used) Rereindisypstemico at@inistratien  ivehides otﬂlphér;;drcmera( indihd\BRoQOOS

7s46 47, /US9 1270 5 hl I
(. Sarrs adimamtion o Laﬂ?@dméfam%agmﬁh rpacetical comapStions, KA L v
(MrH~- 449 i%@;ms} aﬁtl.%%ﬁs@nciudk gmurpr %ﬁls&%ﬂf@ts Az?dlcéﬂiﬁleylas (\J/eﬂ?as 10)
2, 4- dlchloro- ~ LC + 1 ~ 409 nyI all 2,4-dichloro- 7.

(d) J = 8.Hquids, syreps, smngxonsz @4 «(rwlsmnt Zﬂmsmompom}lons nay4dsq m@u@em 6

o 368§?déﬁawsm§'l4pr§sw*”fﬁn Susperfife, Dyigkening jand’ Sufsfiying agents, find gther 7 1y,

3 ) H ;  b6MSpRdviaterticalfy* feceptable additives. For parental administration, the compounds of
the present invention can be prepared in aqueous injection solutions which may contain,
in addition to the CRF receptor antagonist, buffers, antioxidants, bacteriostats, and other
additives commonly employed in such solutions.

As mentioned above, administration of a compound of the present

25 invention can be used to treat a wide variety of disorders or illnesses. In particular, the
compounds of the present invention may be administered to a warm-blooded animal for

the treatment of depression, anxiety disorder, panic disorder, obsessive-compulsive
disorder, abnormal aggression, unstable angina, reactive hypertension, anorexia

nervosa, bulimia, irritable bowel syndrome, stress-induced immune suppression, stroke,



(1-2a-12) 2,4-dichloro- ~ LG/ M5 405 {M+) O phenyl (1-2a-13) 2,4-dichloro-
LG M5 (MH+) = 390 phenyl p-2a-14) 2, 4-dichloro- LG M5 (M~ 4385 phep 003 '
(I-2a-15) 2,4-dichloro- o LG M5 (M# = 419 phenyl (1-2a-16) 2,4-dichloro- ~
LC Ms 417 VYR 8henyl 1 5 APR 2003 , WO 00l 27846 48 PCT| BEITGISHNTNS4
(1-2a-Z 7)2-chloro-4-LC MS (M) =- 397rre§J21yI phenyl (1 -2a-18) 2-chl oro-4-LClI M5
(MHr - 397net hyl phenyl (1 -2a-19) 2-chl oro-4<LC M5 ( M~

413met hoxyphenyl (I - 2a- 20) 2- chl or 0- 4- oLCI M5 ( M+~ 38Sn®et hyl phenyl _

Al ternatively, conpounds of structure (1-2b) may be nade by the follow ng

reaction sgj , u sond | ; = o~ ~IN N
react! on S ofAEmabh, Chuifys dilte, Snbdnkile, shhsiysy RoodsS: bt Syidin) dilee S0 e,
49 Com . pouwiihdrawal. A m xture of (1') (4.50 g, 30 nmmol XT:~Huynh-Di nh et al.,
J. Og. Chem 90: 2825-2830, 1975) and phosphorous oxychloride (15 nL) was -
refluxed for 3 hrs, cbin &dlowisgexampinsoars previdrd fer purpeses: ef illustratign, ot
NaCH. The a\%?qys | ayer was 5 extracted by ethyl acetate. The organic |ayer
was washed W Btine, dried under _ sodiumsulfate, concentrated to yield
the desired product (2'). Conpound (3') To a m xture of (2') (3.37 g, 20
mrol ) insmethanol (20nL) and water (BEXAMPUMES added bromne (3.84 g, 24
rrunol) in nmethanol ( I Om) and water ( 1 OrL). 10 The reaction m xture
was stirred at roomtenperature fur 2 hrs. The reaction m xture was washed
wi th sodi um t hi osul f afhe @REFaeceptenaniagariists ef thia doention mmycdbehpiepared bytthe The

resi due was rified by flash chr t ogr a nsilica gel t rovide the
desired pr Oragfgpés( @sqpse}édﬂrﬁtﬁlmﬁfﬁﬁ);ﬁ. Exaxg;r;% 1% presents a ngethod %r%ctermining
) the receptor binding activity (K;), and Example 14 discloses_an assay for screening

10  compounds of this invention for CRF-stimulated adenylate cyclase activity.

EXAMPLE 1
SYNTHESIS OF REPRESENTATIVE COMPOUNDS OF STRUCTURE (I-1)

-

Structure (1-1a)

IR

NH |

|
COOE
+
P
EtOH
) N | N a N~ NH

15




15 A mixture of (3") (2.50g, 10 mmol) and p-tol uenesul fonic ? d
monohydrate ( | 00 ng) in 3 nL of 4-heptylam ne was refl uxed b@AP&dﬂHor 5
hours. The reaction nixture was cool ed, partitioned bet ween et hyl acetate
and sodi uY@P¥HS#Honat e aqueous solutlon The organic | ayer REBUSKIH Wit h
brine, dried under . sodiumsulfate, g§entrated, purified by t7ash
chromat ography on silica gel to provide-20 the desired product (4').
Compound (5') To a stirring solution of (4') (1.63g, Smol) in 10 nL of

t ol uene was added tetrakis(triphenyl phosphi ne~(pal | adi un{0) (578 ng, 0.5
mol , 10% nol) and 2. M aqueous sodi um carbonate splution (8 nL) followed
by addition of 2,4-dicly oro 25 benzeneboronic acid\(1.14g, 6 nmol) in ethyl
al cohol (8 mL). The resujting m xture was refl uxed uhder=nitrogen
~overnight. The reactjon l xtwe was cool ed, dilu th ethyl acetate and
washed wi th satwated chloride sol uti oh once. %nglc | ayer was
dried by sodiumsulfate, concentrated. The replidue s purified

by flash chromat ography o (liga gel to vi de t he product (5').
WO OO 2784b 50 1 5 APR 203 PET Ng99/ 22088 nmaund 6 Nture of (5')
(390 ng, 1 nmol), 1,2-dibkQ ne ( 1 nL) and pot bonate (276
nmg, 2 nmmol) in 10 NL 2-Dut Mol EES refluxed for 4 hours’ Thg reaction

m xture was cool ed, partitioned between ethyl acetate and sodium 5

bi car bonat e aqueous sol uti o ; The ~ organic | ayer was washed with brine,
dried under sodiumsulfate,”c ncent;jp?d purified by flash chromat ography

on silica gel to provide the gesire uct (6'). EXAMPLE 3 SYNTHESI S OF

REPRESENTATI VE COVPOUNDS OF STRUEIORE SP 10 Structure (1-3a) \ 1) |1CNCz
mN \ CH3COCIi ~~ \ |saCEt ~ \[2) EHrd(O)u ONN;1123"l MP~1 ~POCK ~
~B~~\N-. ~1 '\ | TI' OINBr 45615 Ame RNZ 7 N-Oxide (4) HN

ua~lci ~y BrCH2Cf NN C\ 8 20 Pyridiniwm pefbromdgound (3) (7.31 g, 50 nmol)
prepared by the technique 20 disclosed by Cayton and Kenyon (J. Chem
Soc., 2952-57, 1950), nCPBA (9.49 g,

=

1L LIHMDS i
- \ N
2. BH; - THF | N
P
N
N H
6 7

1 NaH, DMF |
2.C ~CF3
I P
Cl




wo oon7s46 51 ~ ~ APR 2003 PCTNS99I Z7054 55 mmol) in dichl or anetdigng (200
m.) was stirred at roomtenperature for 2 hours. The reaction mxture was
partitioned between dichl oromethane and water. The di chl or onet hane was

dri ed undeWOM@#M sul fate, filtered and concentrated to yi ECTURIRYSE4( 4)
as the desired product. _, 5 Conmpound '51 A m xture of N-oxide (4) (4.87 g,
30 mml ) and phosphorous oxychl oride ( P m.) was refhixed for 3 hours,
cool ed, poured onto a crack ice, and neutralized by 1 N NaOH ?he agueous

| ayer was extracted by ethyl acetate. The organic | ayer was washed with
brine, dri déompeumd (2bdi um sul fate, and concentrated to 10 yiel d conpound

(S). Conuound (6) To - xb Ur e of ] : 0 | )
met hanol (20 nlL) and %{Hexérhlﬁgﬁ %f}hﬁ/a@%gsetés%r@enh %Oéﬂzgggﬁn%f in
met hanol  ( htBtyHming 21 38 nfholes)dadtidthyTARine €20V infiN2 NB& hithGle)\BiSethiriol fRde at
roomtenperature for 2 hours. The 15 reaction m xture was washed with

sodi um t hi deatetl st eefhnueversight! (Ethanp! wasdevaponatedt and the residienwis disselaed in The
ethyl acetate |ayers wege, cqonbined, .dried by sodiumsulfate, fjltered,and
content rat eIk SYRRIE] A FARIe Splufipn OF, BGabARRR P hylfbﬁ arganie 5

gel to proyj : } %1 f 10
ol ) "and et v SR A el ot LABGHAC b Corcthfapf i ilinfl” (epdiia(2) s
4- am no- hepepatateddson ¢f) and¢3) W silidOge] coluntn élating with lkthyl acaite Mexafext ure vas
cool ed, partitioned between ethyl acetate and sodi um bi carbonat e agueous
solution. The organic |ayer was washed with Brine, dried under sodium
sulfate, c 8y, purified by flash chromatography on silica gel to

Py} 5035 TP (g SRRt A 800 ) £ ST

tetrakig(tnri tae~pal kL adi : .

APR. 2001iefi , ‘*\’/%}8*8%%54%; E@FLE%@%%@§°%%%@{%’3% s ;wsasﬂlgeg i gthyl
aqueous sodicewate; avasheth ivithswatert, idoied (Brermkgditial dubfatecaridycondentrated i acuum to
2, 4-di chl or - benzeneboroni ¢ aci d ((L‘ 14 g, ) (

The resul t e camparngdi(d) whighavasdsed,indhe Soxt sterywithout farthes pRrifieation: xt ur e was
cooled, diluted with ethyl acetate and washed with saturated amoni um

chl ori de s% ution e. 5 The organic layer was dried by sodi um sul fate,
fihered, c The residue was purified by flash chromat ography on

silica gel to provi deACrﬁimﬁuMcéﬁbouﬂ&(@ilﬁorxﬁﬁmg)eaﬁd phtsphéias oxydhloride h

15 (15 ml) was refluxed for 3 hows, cooled, poured onto ice and neutralized by 1N NaOH.
The aqueous layer was extracted by ethyl acetate. The organic layer was washed with

brine, dried under sodium sulfate, and concentrated to yield the desired compound (5).

Compound (6)
To a solution of compound (5) (15.0 mmoles)-in THF were added tri-n-

20 butyl (1-ethoxy) vinyl tin (10.0 mmoles) and bis(triphenylphosphine) patladium (1I)
chloride (10 % mole). The mixture was refluxed for 24 hours. The solution was
partitioned between ethyl acetate and water. The organic phase washed with brine dried
over sodium sulfate and concentrated in vacuum. The residue was dissolved in CCl,
and added at ice bath temperature to a suspension of pyridinium perbromide (75.0

25 mmoles) in CCl,. The temperature was raised to room temperature and stirred for 4
hours. The mixture was diluted with chloroform and washed successively with brine,
hydrochloric acid solution (10 %), saturated solution of bicarbonate, dried over sodium
carbonate and concentrated in vacuum. Compound (6) was purified by silica gel

colhumn,

6 nmol) irr~thyl ?Icohol (8 mL).
X

-



Br Conmpouu~d (91 A mixture of conpound (8) (404 ng, 1 mml)
1, 2-di-bronmorthane (1 nl) and potassi um carbonate (276 ng, 2* Im‘F?DAfR anﬁo L

2- but anol vy@g Ahd uxed for 4 hours. The reaction nixture

partitioned between ethyl acetate and sodi um bi carbonate aqueous SO?SU'[I on.

The organic | ayer was washed with Hrinegsdried under sodium sulfate,

concentrated, purif ed by flash chromatography on silica gel to provide

conmpound (9). Alternatively, compounds of structure (1-3b) may be made by

the foll ow%%iggk@gn schenme. Suzuki H ~N Br 3' ~CHzCHZBr ,1 5 APR

2003 wo oo m aound (2' ~ PGINS99| Z7054 To a m xture of (1' Xl mai,

Chem Pharm Bul | . 12:Td)30elufié? of tOMASudB3(63400.02AmoTes) In THMwRabhadddd ( M)

. and water (20nmL) was added bromne (3.84 g, 24 mol) in™~methanol ( 10nl)
and wat er élﬁ!!unlhs)(ammldﬂfé]a@m gnTHE hpenma@s)smdrth@mlmreswamqum@mt ure

f 2 h Th hed h l, f
o uti on. dSTRRerkiby oY Meks e a2 Hehurdli BY oI HEC o et 11
conmbi ned, dedigd. hmeS&gmmlﬁy&f@ésewaEhéé Wimdbﬁﬁei &wace{aérr Bem Hl1fué Gandue

was purified by flash chronatography on silica gel to provide the desired
product (2cdncebtratediinda¢@im:. T msmxt%sedxssfol\(ea in '[HF%Q BHO THFo( )M} nas

Sl S S R e i ST
partiti 0”??1(?%\9%%‘3%&14 %tﬁygea\%:\n@t%aﬁ g{% g&?ﬁ'& 1 thas‘lﬂﬂ%#? §1g:,h%' on.

The or gani ayer was was un er so um's

concent r at eflsodihii¢gboraye afnﬂzhsiheuktrnmmmgfa&ﬂhy vacnsn td gige gempbehd(7yvi de 15
the desired product (3'). Conpound (4'~ To a stirring solution of (3")
(1.63g, Smmol) in 10 nL of toluene was added

t et r akil®( t Copiponpd B8osphi ne~(pal | adi un{0) (578 ny, 0.5 mmol, 10% nol) and

2.0M di bonat | ut f ol d ddi t | f
2 4 i ahi oro 20, bonz ARRANBNTLOLEPEPEd () 10 mifoles) i DR ros. e ety o
m). The r 38! inndiffesy’ P&ilHCv@d W3S 2 3EEHI SRS bR %eﬂl?é@?g{&e@éﬁ J’“@i‘i The

reaction mxture was cool ed, “dihated with et hyl 'd W th
saturated sinun was bedted alRIPE aiver night. oilibe reatthen mngam wa$ awrahm“dmﬁ‘dl by

di | t trate fied b f| h
chr omat ogr Hhangrpacifioned hhreen Girn oty hacelis) 18 GRaE e 1. wisged °°
Conpoung ( Wwith StirateliWoftish Jf‘koamﬁ?’ﬁﬁaﬂnm& aHH'brﬁE)and]oo%cé}hﬂ'i%eH&ﬂﬁ\ (1)

and potassium carbonate (276 ny, nmol ) in M. 2-butanol was refl uxed
f or 4 hour Sompowsnd 3)owvasqurified by sthcwgel cmdmhndl,unpgmnﬂtethﬁ@detbmhvaene et hyl

acetate and sodi um by carbonst & QAUERNT T8) el W mblS 12 L b1SLr,

using 2,4-dichloro-6-methyl-3-ethylester pyrimidine (1°) in place of the corresponding
pyridine (1), as illustrated by the following reaction scheme.
) 20



+ 5 APR 2003 WD 00/ 27846 S4 PCT/ US99l Z7054 sodi um sul f at e, cQh&eAPRaRENS,
purified by flash chromat ography on silica gel to provide the desired -
product (g eoHVPLE 4 S SYNTHESI S OF REPRESENTATI VE COVPGNBERssdn7054
STRUCTURE (I-4) Str~xture (lI-4b) CN NH2 N-NH2 N~NHAc | ) TsOH H~ + \ 2)
NCCHzCN / Ac20 1O I 2\ (\ ~_3 41~Bg 1U7 P H2N THF, Et3N C1CHZCOC

Al Cl; wo oonsa6 55 LiHVDS y 9 5 AP R 2003 PGI/ U599n7054

2- Ami no- S-net hyl -1-y2, 4. 6-tri net h~phenyl | -1 H pyrrol e-3-carbonitrile (37 A
solution of acetol ( 1) (20.0 nmL, 0.260 rmlg, 2,4,6-trinmethylaniline (2) 5
(36.5 nL, 0.260 nol), and 4-toluen 1bri d nonohydrate (0.20 g) were
refluxed in benzene ( 115 nlL) using a Dean-Stark trap to renove water.
After 2 hours, malonitrile (16.4 niL,}] 0260 nmol) was added<and heating was
continued for 14 hours. The m xture Was cooled to roomtenpgjature,
concentrated, and the residue chromatopraphed (elution with |l S% et hyl
acetate in hexanes) to afford 27. 3% of 10 conpoundyt OP%hr own R

oil. N[3-Cvano-$-nethvl-1 2,4.6%trinhet phenyl ~ 1 H pyrrjol -

~r| Lacet am de re of conpound t3) <¢@b5k3 g, O. Nind acetic
anhydride ( 11. , 0.11A-lepiyimiger e Mpf I OKed in acetic acid(zg m.) for 45
m nut es, cool m t enfesoRt UFe, ur onto crushed i cted

with ethyl acetate. e 15 organic IayevavasC'vvashed wi t h aqueous sodi um
bi carbonate, drigd, and concentrated to gpve 33.6 g (100% of cagnpound (4)
as a yellow foam

2,4-diC}HPHNHNH,

) =
NH cn y
H  on
7
4______._. / N Cl
4
cl
1. EtO SnBu,
Pd(0)
2. Pyridim perbromide
) o __
NH o N
Q 1. LIHMDS, THF N NA
N A\ N
N 2. BH; - THF /l W
/L Z~N NZ TN Cl
N
7

cl ¢l



2,6-Dinmethyl -7-~(2,4,6-trimethYl phenvl)-3. 7-di hydro-pyrrolj2] % APRyp#03 di n-
'4-one-(5) A mixture of conpound (4) (32.1 g, 0.144 nol) and 85% phosphoric
acid (30 ®g otppygegneated at 1300C for 30 minutes. The resul tiRgyEorbelse Was
cooled to 20 roomtenperature, poured into ice water with vigorous
stirring, and the resulting I 'l 5 AR7R 2003 WD 00/ Z7846 56 |

PC f1US99n7054 precipitate was filtered and dried under vacuumto afford
21.6 g (679 of conpound (5) as a pink solid.

4- Chl or o- ZCQH%IOHE&(Q -7-(2,4,6-trimeth~phenyl) -3, 7-di hydro-yyrrol [ 2. 3-dl nyr
I mdine 5 Anrxture of corrpound (5) (18.3 g, 6S.0 nmol) in POC13 (30 nL)
was refluxed for 3 h@uﬁ@ouﬁ@@@c{zo@ magsles) ede dtdickloraphenighlydradite (250

- water, and extracted with eth acetate. The conbi ned orgfani c _extracts were
washed wi t mmeejeddusthanal was W{tmeﬁmgpughtdr Fdanolawas evarosed and theuresidue

vactnun. The_ r h 0 el 0 th 1 acetate
.in hexanes)’vaf dF%Pg'S&dnléhgl Ece?%é, a rr% g{fr gﬁ'e over %éfhf'm S‘é%\)ﬁj
4- Chl or g- 2concentrated in vacuum to give com und (4’) which was used in the ncxt step wnthout
6-di nethyl -7-(2. 4, 6-trinethvlphenyl)-S-(2-chloroacetvl|-3:7-di hvdropvrrol o

f2.3-d] pyrﬁmhdrpmﬂci)mﬁ:orrpound (6) (11.2 g, 37.4 mmol) was added to a
chloroformsolution (150 m) or 20 equival ents of alum num chloride and 25
equi val ents of chloracetyl 15 chloride. The solution was heated at reflex
far 16 hr sCompound@anic | ayer was departed and the water |ayer extracted

i th nmet hyl ene chl ori,de. The c la were drie r sodi um
\émul fate a%d evapor at Iédminﬂ Va%ﬁgpﬂ){ig g@g’rﬂl c{u‘?ﬁ ms4°V&H‘?BgF@¥§IW] o)I g
6-di met hvl was Gé}me@féﬁ; KBhr3Y toUled) pourddomblied Qﬁ&ﬁéﬂtiﬁt&ei q!»; hwimbn olrgé 2
33d] pyri mdine (8) A mxture of conpound (7)

4- am ndRepagueous Ewwexzaetedwme)h)éndetatel éltm;draamm;ly(cewes wg$hed »ﬁtmhnie). wer e
stirred at ,a t ture fo The.sql ut s diluted with
et hyl acet Q’Pg)‘éﬂd} ﬁﬁg &i’chc%F?r%f’er gﬁdﬁ%?@""ﬁfé‘?&‘ﬁg@s dri ed over

sodi um sul fate and evaporated to dryness to pnvide conmpound (8). 25
Conpound (@1 A s0f g on of (8) (440 ng, 1 mmdl) in THF (10 m) was codl ed

to OC and 1 on of lithiumhexanmethyldisilizane in THF (1 m) was

slowly added. The reTe6taisolutishoflvenipedndi(5') €fs.@mrheles)lif THE wervaided aiad t o
dryness, and Egrlfled by flash chromat Qqgraphy with ethyl acetate and _hexane

to provide buty b&ﬁgxx)gymyl tin( 18 Oumples) "and bis(triphenylphosphine) palladium (11)
15 chloride (10.0% mole). The mixture was refluxed for 24 howrs. The solution was

partitioned between ethyl acetate and water. The organic phase washed with brine dried
over sodium sulfate and concentrated in vacubum The residue was dissolved in CC14
and added at ice bath temperature to a suspension of pyridinium perbromide (75.0
mmoles) in CC14. The temperature was rised to room temperature to a suspension of
20 pyndinium perbromide (75.0 mmoles) in CC14. The temperature was rised to room
temperature and stirred for 4 hours. The mixture was diluted with chloroform and
washed successively with brine, hydrochloric acid solution (10%), saturated solution of
bicarbonate, dried over sodium carbonate and concentrated in vacuum. The compound

(6") was purified by silica gel column.

25 Compound (7')
To a solution of (6") (10.0 mmoles) in THF was added sodium hydride

(11.0 mmoles) and the mixture was stirred at room temperature overnight. The mixture
was neutralized by 1IN HCI diluted with ethyl acetate. The organic layer was washed

with brine, dried over sodium sulfate and concentrated in vacoum. The residue was



57 aOH, heat Structure (l-4a) Alternatively, conpounds of s rgcA#égb[]sl%a)
may bé made by the follow ng reaction scheme. 5 NH2 HC- + i:+f1V) N
2) NCCHZCQZ B Cl CH COCl Al1C13 1 5 APR 2003 pcrius99n~o0sg =2, =CO~t  CEt

) POCY3 -7 .02’]’3%6“. 11 H2N 15 m o~ l,o 1 5 APR 20 E.Tﬁls,’%“
oon~s4s 58 Li HVDS PCT/ US99n7054 Et hyl 38

2- Am no-5-nethyl -1-12.4.6-trinmet hvl phen,~rl~ 1 H pyrrol e-3-carboxylate ( 11
) A solution of acetol (1) (20 nmL, 0.26 nol), 2,4,6-trinmethylaniline (2) 5
(36.5 nL, 0.260 nol), and 4-toluenesul fonic acid nonohydrate (0.21 g) were
refl uxed i ndiesoivedn® THFland BH}-THE (id)awhe addedt andtHerraaction wasrefluxed fer 8
After 2 hours, ethyl cyanoacetate (27.7 ~nL was added and

0. 26 i
heati ng washesst (Thadaixige was hysirplyzedrwih Mm]eaﬂﬂagmi%ﬂ)l“e@ ¢tbyk ansiate, the
t t trat . i .ch d | i i th
Erper o SIS S A A RS e  E8 Bh

1) as a yel tG\eMidied in vacuum to give compound (27’). _

3- Car boet boxy- 4- hvdr oxy- 2, 6-di net hyl -7- (2,4, 6-tri net hvl nhenvl | -1

Hoyrrol ®!'[2.3-bl - pyridine ( 12) A solution of .conpound (11) (12.3 g,
.43.0 mmol ), ethyl 3ethoxycrotonate (6.79 g, 43.0 nmol) and

4-t ol uenesul foni ¢ aci d nonohydrate (E i, 5in xylene ( 100 nm.) were
refluxed for 30 m nutes. The sol vent i1l ed off over an additional
30 mi nutes, and theWirke RESST MFIUNIR @hassi um

t but oxi de (4.82 g, GS43. 0 Errlrrsrg)lF\)/I@ﬂ?’n absgﬁﬁgdet hanol rgf?ﬁ{r{ﬁ&v\!}a@%dded and the
m xhzre was heated at 80C for 3 hours, cooled to roomtenperature, treated

Lth acetic acid , _ (2.50 nL) and concentrated under vacuum The residue
s taken up in ethyl acetate, Structure (I-2a) :
10
0]

Cl

KN #
Cl O o c O 0)
O N
—
DMF 0
)

Cl
lDMFDMA

O
Cl

DL HzNNHz’ r.t. 3 N
2. refhx, | hr I O

NH, Cl /\

B |
I OEt

». Ph,O

Cl




20 ‘and treated with diethyl ether to precipitate 6.91 ¢ (46%%?74%@%
(12) as a white : ' powder. ~ 5 APR 2003 WD 00/ 27846 PGI/ 9 9

4- Hydr oxy thyl-7-(2,4, 6-trinethyl phenyl ~I H-pyrrol o r|d|ne
13) mnpoh‘ﬁ?j‘?”(l?%gem 11 g, | 1.7 mol) in | .0 MIithium h%ﬁ@%’/é&s L)
and ethanol ( 15 nlL) was heated at reflqgx for 17 hours. The m xture was
cooled to roomtenperature, neutralized with dilute aqueous hydrochloric
acid, and extracted with ethyl 5 acetate. The conbined organic extracts
were washed with aqueous sqgium chloride, dried, ;and copgentrated under
vacuum This materi &l was 200C for 2 h 3

n K phecyl ether (2.5
m.), cooled to roomAienpgatp and ROGlst al | i zedyf r ofq nptighol et hyl
acetate to afford '

of —eomotmd ( as a\whi t\e powder.
4Ch|or026dirret ’ ri met hyl phen | H pymnl & f

2. ~b] pvri di ne (C114) ~%0 y
accordl ng to the sane procedure as above used in the preparation of
conmpound (6). vy
4- Chl or o- 2. 6- di net hyl - 7 (2.4.6-trimethyhahenyl)-S- (52- %h -%ﬂ@?a?ﬁihé" | - 11f - pvr

rolol 23 bdnyridine ( I S) Conmpound ( I S) was prepare QA conpound (| 4)
ac~erding to the 15 sane procedure as disclosed abovevin the preparation of
conmpound (7).

4- (4-heptvl am no~2, 6-di met hyl -7-(2, 4, 6-tri nmet hyl phenvl ?-5-(2-chl or oaget)r|
-1 Hpyrroloi[2.3-b~p~, r'idine (16) Conpound ( | 6) was prepared fro
conpound ( 1 S) according to the sane procedure as discl osed above
péeparation of conpound npound 17 Conpoun€! (17"

conpound (16) aggor di o t\he sa rocedure as usgd a
preparation of
pr epared accor
~NH2

Cl

o-phthalimide-2.4-trichloroacetophenone (1)
o.-2,4-trichloroacetophenone (15 gms, 67 mmol) was added with stirring

to a suspension of potassium phtalimide (16 gms, 86 mmol) in N,N-dimethylformamide
(70 ml) at 5°C. Afier 5 min,, the resulting solution was allowed to warm to room
10  temperature, followed by heating for 0.5 hr at 50°C. After heating the solution was
concentrated on pump and the resulting solid was partitioned between ethyl
acetate/sodium bicarbonate solution and the resulting organic layers were combined.
These were dried and all solvent removed to yield solid. This solid was recrystallized

from methylene chloride and ether to yield compound (1), 9.6 gms.



1 ~ APR 203 ' PCT/US99117054 Structure (I1-4b) Cl 1 5(,&1’21?)205’?&3
Re&DC N 002Et ~N C ArNH2, NaH ~ 1 ) H2, D axarie 2) RNHZ 1

Pd( PPh3) " g%igo C23 C1 1) 0s04, Nal0O4 2) aq. HC éjl 99? %Q NaH,
CHZCHCHZlH C24 5 5-Al-~rl- 46d|chlor02rrethylpyr|m I ne

Acet am di ne hydrochloride (11.2 g, 119 mpl) was added to a stirred

sol ution of sodium nethoxide (6.41 g, 119 mml) in nethanol ( 180 ni).

Afler 5 min, diethyl allylnmalonate (18 rnL, 91 mmol) was added and the

m xture m%@iﬁ@%‘%ﬁ .. Ar 22 1 5 APR Z003 WD 00127846 61

PCTI US99/ 2 for 15 h, cooled to rt, and concentrated under vacuum
to afford 20 g of theAcsblutienwra-ﬂhnhamn&sza mbhlbﬁ)aaabplshno]iblm {96 @hisylin Was

heated to re# ux in phosphorus oxychl orldeé2 00 nL) for 5 h. The mxture .
was cool ed dimethylforeamidg dimethykaagtah §30 mlpagdrefluxed forrﬂemwfalﬁiﬁ@rdeﬂm,ﬁ Lc. -

er e dri ed RAbHF CupEast oEPe sedetof a1 R Ras FiSpitdd Bgh Saein i

chromt%r@mgwﬁhat@pn w th 10% et hyl acetate in hexanes) to afford ?.32
g (30'/0) of pyrimdine (18) as a pale yellow oil.

2-(2’ 4'-Dichlorophenyl)-3-aminopyrazole (3

To a suspension of compound (2} (14g, 36 mmol) in dry ethanol (300
mL) was added anhydrous hydrazine (1.2g, 36 mmol). The tan suspension slowly
turned into a clear dark brown solution. The solution was stirred at room.temperature
10 for 1 hr and more anhydrous hydrazine (1.2g, 36 mmol) was added. The solution was
heated to reflux for 2 hrs and a white solid formed. The reaction mixture was cooled to
room temperature and the solid was filtered off. The filtrate was concentrated and
partitioned between aqueous saturated sodium bicarbonate solution and ethyl acetate.
The ethyl acetate layer was washed with Brine, dried by sodium sulfate, filtered, and
15 concentrated. The residue was purified by flash chromatography on silica gel to
provide the desired product (3) as a brown sticky solid (7.7g, 33.8 mmol, 94%), which

was confirmed by GC/MS. '

2-Methyl-4-Hydroxy-7-(2’.4’-Dichlorophenyl)-pyrrozolepyridine (4
A solution of compound (3) (7.7 g, 33.8 mmol), ethyl acetoacetate

20 (8.4 g, 65 mmol) and 120 mg of p-tolunesulfonic acid monohydrate in 200 mL of
benzene was refluxed for 2 hrs. The reaction mixture was concentrated and dissolved in
20 mL of diphenylether. The diphenylether was heated to 240°C for 10 minutes, cooled
and the solid was collected by filtration, and rinsed with diethyl ether. The product (4)
was obtained as a brown solid (2.5 g, 8.4 mmol, 25%), which was confirmed by
25 'HNMR.

2-Methyl-4-Chloro-7-(2’'.4'-Dichloropheny!)-pyrrozolepyridine (5)
A mixture of compound (4) (2.0 g, 6.8 mmol) and phosphorous

oxychloride (10 mL) as refluxed for 2 hr, cooled, poured onto a crack ice, neutralized

by IN NaOH. The aqueous layer was extracted by ethyl acetate. The organic layer was



o- Al l 'yl -0-chl oro-6~(2. 4-di chl oroani I i no~2- el hyl Dvri m di nel (leAf.R 4‘0'380di um
hydride m neral oil dispersion (60% 1.38 g, 34.5 mmol) was added to a
stirred sqlggo@gueof pyrimdine ( 18) (3.50 g, 17.2 myol) angriyshon7ess
dichloroaniline (3.07 g, 18.9 mml) in DW (40 nL). After 25 mn, the

m xturc~was poured into water (100 nlL) @and extracted wi th dichl oronet hane.
The conbi ned ea-tracis were dried (MgSO ), concentrated under vacuum and
t he resi due was 15 chnmat ographed (el ution with dichloronethane) to afford
2.09 g (37% of pyrimdin 19) asav\hltepowdr

4- Chl or o- |weﬂaed mtbmrmpoéwigynder esogiaum pulfate, 7concenteatediso ield iyelswusghd

dat d d,t d |
D6y 05 6abpichowguriiatedTpuber) Fheldeiid pile (st goeiasd 8 A aps dellg” ¢
heated bri %M 1110g,09% ?xhﬂo]h@’mr?g,%ﬁbﬁ Was ﬁl%ﬁuﬁcc?by'f‘ GV Im&meﬁkapfmmérk WY
tetroxide Iin t- bu%ano was added. After 20 h, the m xtufre was

diluted w tHhNMRer (50 rrL) and saturated sodi um thi osul fate (SO nm.), and
extracted with ethyl acetate. The canbined extracts were concentrated under
vacuum and the resi due was stl rred in di chI or onet hane (40 25 nmL) and 4 N
HCl (5 AL)2Methyl-4r(NFaheptyD- hlerephe zoiepyridin: , extracted
wi t h di chl or onet hane,, dr.ied ( 4) and cent

e o FERRD 451 bRt P

vacuo,. Lhe r§5| due

was chmat ographed (& Imixge @ 0'/0)
of di azai nﬂ)‘&h@h 250 Ag)dN 6.8 mIObf Alheptythminé 1R &5 SAOR¥KLOTREFal refluxed
PCTNS99r 17054 r ono-

1- (2. 4-di ca bSQj’ﬁhﬁnyﬁ )hours( 4The peactiami mixjurs -wast ¢oplled; , partitionedi betoeen ethiyt
omne (0.077 nL, 1.5 ) was ddedtoastlxe soluu,on (20) . (214
E{;, 0. 685 #EAG 2pl WitE5 B c(gane ) ayeAf‘t"’e*rWﬁ‘}}‘feu‘P’g eReSOdMm ut ed

W th aggeo X g?&gé, ot acts
wer e d??edg{ﬁfagg}?ba‘é%%teﬂ o%cgg }tﬂrag]?eg% % %ﬁﬁ’l\l‘;ggeggg ? %ﬁ}%ﬁ%@é«{lde

br om de. Thjlstmwiiialthe/\dmmdmodnqo (6) heptyellawi oit ({40 mhg, GB6 numal, 7%y, 90C
for 45 mn. The resulting mxture cooledto room tenperature,
concentrat%’b‘cbﬁ%r’d%@lfﬂg’w W$ﬁ’édr lgMFﬁe was purified by preparativé TLC
(elution with 15% et hyl acetate in hexanes) to afford 227 ng (70'/0) of (21

) as a yel }l,ow oil e lidified on standing. . ' . 10 NNAllyl-3-bsono-1-
2, 4-di chl O#SWM% yl)ami no- 6- net hyl - $, 7- di azai ndol e r Sodi um
hydride mineral oil @i spaixaien (060/ Q,M &Ryl (N-2-ke (2m'snmapm
stirred solution of (2%(6355 185 396 nmol ) pWl%:\/F After 10

m n, 135al pyrrozolapyriding }&mgﬁ lrhmml%@cwew ceman%xm(amrrggmﬂ

and oxt r actRIPIED AR dizsgiPromistih Tn Btindhe (ol o pdE 827 vEIER “ThSo

concent r at gflveit Gais rémovetdtin @dtduﬁa%drtﬁé r&i&em pttitibnedChdtwedl QR adekate TLC
(elution with 5% ethyl acetate in hexanes) to afford 117 ng (58'/0) of (22)

as a whi t eansb|water, | theo organic-layend Wa 3griqd] -oygr |magnesium sulfate, filtered’ and
) concentrated in vacuum. Compound (7) was purified by silica gel column eluting with

20 dichloromethane-methanol (10-1), and identified by LC/L:/IS. 'HNMR (CDCl,,
TMS):0.93 (t, 6H); 1.37 (m, 4H); 1.61 (m, 4H); 2.58 (5, 3H); 3.67 (t, 24); 3.82 (m, 1H);
4.45 (1, 2H); 6.22 (s, 1H); 7.35 (d, 1H); 7.53 (s, 1H); 7.86 (d, 1H).

Compound (8)

A solution of compound (7) (43 mg, 0.1 mmol) in toluene (2 ml) was

25 treated with activated manganese dioxide catalyst (100 mg) at reflux for 16 hrs. The

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

to dryness and purified by Prepative TLC (silica gel) with ethyl acetate:hexane (1:1) to
provide compound (8).



Jetraki s(triphenyl phosphi ne~al | adi um(0) (22 ng, 0.019 mmol) wap HaA@RI2003 a
stirred solution of 5 (83 ng, 0.16 nmmol ) and potassi um acetate (85 ng, '0.87"
mol) in QWobd7eak), and the resulting mxture was heated atpc§RigobR¥ossO
mn. The 25 m xture was cooled to roomtenperature, poured into agueous
NaCl, and extracted with ethyl acetate. Fhe conbi ned extracts were
concentrated under vacuum and the residue was purified by preparative TLC
(elution with 15% ethyl acetate in hexanes) to afford 59 ng (8fi% of (23)
as a colorless oil. "H NVR (300 MHz, CDC13) 8 7.57 (d, J = 2.4 Hz, 1 H),
7.49 (d, J = 8.4 Hz, Altemativelggcqmappungs -ofgstaichme I12a) miayHpe peergged by theH),
5. 38 WO gaaﬁ 63 5d10 15 1 5 APR 200 Pc~rnms99nosa (br s, I H), 5.12 (br
s, 1 H, 4.93°VIPePI0OCedBrey i, 1 H), 4.03 (br s, 2 ~, 2.54 (s, 3 H),

1.71-1.48 (m 4 H), 1.38-1.26 (m 4Sm,Fn£e@22%)t, J=7.4H, 6H:; LGN
(MH~, 429). Conmpound (24) (I-4b-2) I (9.4 ng,, 0.022 nmml ) and

10/ pal | adium on activated ¢ ar%%al (3 ver e stirred_in ethyl acetate
(2 nmL) under a balloon of hydr g%—f—er hjl The-gixt uw\gj\ibs filtered
through a plug of Celite, co nbaat ed r vasuum a he residue was
purified by preparative TLC (elution with 18%ethyl acetat®i n hexa~nes) to
afford 4.9 ng (52/.) of (24) ds a colorless oil: [11-NVR (300 MHz, CDC13) b
7.55 (d,-3 =2.7 Hz, 1 H, ?.48 (d, J =8.4 Hz, 1 H, ?.36 (dd, J = 8.7,

2.7 Hz, 1 H, 6.63 (br s, 1 H, 4.8 (h,;J =4.9 H, 1 H, 3.43 (dd, J
=12.3, 4.8 Hz, 1 H, 3.23-3.19 (m 1 H),}3.22 (dd, J = 12.0,08.6 Hz, 1 H,
2.54 (s, 3 H, 1.68-1.43 (m 43, 1.3-1.25 (m 7 H), 0H95 |s 0.89 (m 6
Hy, LCMS (MH, 431 ). E»}KABELEéiNTH | S OF EURIKER ng,PEQ

OUNDS OF STRUCTUR@'Q‘K)N ddli tiPpnalo r epresentari ve\ yppds of this
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a Corrpound (2) ~ 5 APR Z003' pc~rn~s99n~os~ Conpound ( 1 )|§ $7APRu2003. 86
ol )’ p-tol uenesul foni ¢ aci d nmonohydrate (225 ng, |.18 mml )} and

DL- 2-am nQ-1-pentanol (1 mL.) were heated at 5 160C for 3 hours. The m xture
was cool edVP8078#m t enperature, diluted with di chl or omet hanBCTHS¥230%4i £ i ed
on a silica gel colum (elution with 10% met hanol in dichloronmethane) to
afford 408 ng ( 100'/) of conpound (2) 33 a yellow solid: "H NWVR (300 MHz,
cbcl,) s 7.76 (d, J =4.8 H I H, 7.53 (br s, 1 H, 7.24-7.12 (m 2H),
7.20 (d, J =7.8 Hz, 1 H, 6.12 (s, 1 H), 3.76-3.67 (m 3H), 2.49 (s, 3H,
1.63-1 .5t i4_§i%pj_1,g_z_(;]§l9)_l.45-l.32 (m 3H), 0.89 (t, J =7.1 Hz, 3H); LCIMS
(M, 379). npoun ) Conmpound (2) (478 ng, 0.86 nmol) was dissolved in
48% HHr (5 nL) and h&@yrablat(lLad@astef)of300 gaydtl Tmol)i wasvpertivewisedaddedr tiom

acelat o, THROB RRRBECIAEKS Siedt 88 Mich o ThemRiRR) Desl s SrBShnder
(300 W, el i 7 ymd, 1l GERTRYRH show)y ETie gy wad o

7.34 (dds Ktirre® ail55°C. for B“lihouﬂs (rbactibn Shétkéd by TLE) Eﬂﬂ'lzﬁf&taﬁdﬁﬂeﬁne JI/lH)mgraéofeO
(dd, J =12.0, 3.6 Hz, 1 H), 4.10 (dd, J = 12, 2, 6 Hz,

(m 1 H), Ri584¢hactive, nitropyzazlsk; T A6, m; actwebyoeled dowa, pouxe to 6¢ml ofcy V5

MH+, 36 0 SA9Nn70 5 Co d
24) Sodi u%’ﬁ?&'ﬂeﬁén%q?gpvfz%?f]mg?@%e S onsoigé%’% épfgc@‘ gﬁ%pﬁéﬁg %ged
to a stirrgiadkd Withemyl ﬁé’éiﬂ@t{ﬂdli(ﬁhl)(m@oi’gbm&fﬁﬁe e )coinrbuwaﬁQae'a n).

After 5 mn, 1-bronopropane (0.0 , 55 mmol ) was added and stirring
was 5 cont iwitlewaten] 09m1)narhnm§oluﬂ¢a (¥09mDrapd dried o¥itht sodingh yulthtd: dtleedvandh

sat ur at sodi um bi.car bonat e xtracted t hyl ce e

conbi neﬁfjeﬂ’P‘é‘E’f'@te VRED eI Mele defied \@AB rﬁ9§l§ﬁ6‘ 1’

purified by,npe QJ/ QME—%&%‘IU}@OU%} h 10/ 0 net hanol | n di chI or onei hane)
my

to afford 7 compound (4) where R) is npropyl as a yellow oil.
10 This techni que |s representative of the synthesis of the conpounds
presented in Tabl e 2. |l e 2 Anal vtical Data for Repr esent ative Conpounds
15 Cpd. No. 1 ta(l-2a-21 )n-prpyl~7.91 (d, J 8.4 Hz, 1 H),

7.53 (d, J =2.1 Hz, brpidaoni ; i
7.3 Edd P 111131)4 ?ro%Z)m(zdléw)](B ()2g4133%nﬁaobzwésddhedﬁ>alﬂy dn%i??) 4

(m 1 HS5 Pabadidm5dn (cm'lian)O%B(m-gQ. 6165 fmmol, 5%inmat) 59 eftapct3(19Pml). 86THE. 60
E m_|+4 Z?) 3} ml?(?ur& w:?’aé1 ﬂga{.ﬂen %QH?; &ours. lgék{ ﬂyc{rpgen g,)el_%gg g?o é 8@%012@% " P%af i CMS

|Zt Ib R lZ §I :"l(}#é efid 0 Eeoagno Xﬁecked lf_xy‘&l;[,C (ﬂmégetﬁtgﬂexayé ?/)S] g-nit%_lcﬁglrazgﬁ %‘ < H
I "~HI'"Z WV acn:vet 4- aﬁﬁ)xep)@azc(lHRL« 0.1zBV &ctive)y: The PjtalySt was l(emolved b}'-lﬁ'ltﬁitronf P)
06" G ' (6Iti

( H °S) 6@“2-5% paSJ 5"' Eleli;et z(:Hﬂ t\pg I%)Rgigt. vf'asf o;v\aé%ratt)t?dl( &hzgr_lgtgulcb@la V\[%% Igbtlaine H !
L) R ~) Z'—Z(T 89? a Gllﬁl)ghncdg 5118@0 SZQ 12(( 'ﬁuholz I95%)b whgcllewas Jsed Y )th@féllowngé"slep zH
i H b Z ‘without punﬁcatnon GC/MS m/z 83 (100%)

Imine (11).
A solution of 4-aminopyrazole (10) (10.5g, 126 mmol), ethylacetoacetate

25 (18.0 g, 140 mmol, 1.05 eq.) and a catalytic amount of para-toluenesulfonic acid
monohydrate (1.3g, 6.65 mmol, 5%) in 100 mL of benzene was refluxed with a Dean-
Stark trap for about l1hour. The end of reaction checked by TLC (Ethylacetate/Hexane
1/1, 4-aminopyrazole R, = 0.1, imine R; = 0.5, UV active, brown after overnight).

Solvents were removed under vacuum and the imine was purified by running through a
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(5.09¢g, 34.1 mmol, 95%). LC/MS: [M+H]’ = 150.
5-Methyl-7-chloro-pyrazolo[4.3-blpyridine (13).

15 The cyclized compound (12) (4.58 g. 30.7 mmol) in phosphorus
oxychloride (30 mL) was heated at 110 °C for 30 minutes. The end of the reaction was

checked by LC/MS (disappearance of 150, appearance of 168). After cooling down at
room temperature, the reaction mixture was poured on ice and pH was adjusted with a
6N NaOH solution to pH = 5. The solid was collected with filtration and the mother
) 20 aqueous layer was extracted with ethyl acetate (3x250ml). The above solid was
dissovled in the combined organic phases, washed with a brine solution (1x250ml) and
dried with sodium sulfate, filtered and concentrated. The crude product was purified by
running through a short silica gel chromatography column to give the desired product
(13) as a pale yellow solid (4.50 g, 26.8 mmol, 87%). GC/MS: m/z = 167 (100%);.
25 LC/MS: [M+H]’ =168.

3-Bromo-5-methyl-7-chloro-pyrazolof4.3-bjpyridine (14).
The chloro compound (13) (600 mg, 3.58 mmol) was dissolved in a

mixture of water/methanol (12 mL/12mL) in an ice-bath. A solution of bromine (629

30 mg, 3.94 mmol, 1.1 eq.) in a solution of H;O/MeOH ImL/ImL) was added dropwise to
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VH+) et hyl | - L O/ 445 ( M+
( Jethy &nsgd( &a %O, NE conch(stl'ate in vacuum. The residue was purified by

chromatography on silica gel to give 34 mg of product (16). LCMS (M+H) = 419, 420.

25 Compound (17) (1-2a-2)
To compound (16) (34 mg, 0.08mmol) in 2-butanone (3 ml) was added

potassium carbonate (67.18 mg, 0.48 mmol) and dibromoethane (30.48 mg, 0.16 mmol)
and the mixture was heated at reflux over night. The mixture was partitioned between
ethyl acetate and water. The organic layer was dried with magnesium sulfate and

30 concentrated in vacuum. The crude product was purified by chromatography on silica



EXAMPLE 6 FURTHER REPRESENTATI VE COMPOUNDS OF STRUCTURE (~-2A) s 5 The
represent ative conpounds of Table 3 were nmade by the proceduﬂes ARR Zppgth
above in S. Table 3 Analytical Data for Representa nds
_J 10 @‘gé%ﬂﬁl"’aﬁ Anal ytical Data(l-2a-39)ethyl (S}7.82 (&&?Usggg%%g
H, 7.29-7.25 (m 2H), 6.18 (s, 1 H, 446S (dd, J = 12.3, 2.0Hz, 1 H), 432
(dd, J = 12.3, 36Hz,1|—|),394389(m1|—|) 3.59 (dd, J = "ZH S L =
f "i) L660 "(HZ ~) L6 0-SZ (Hb "~ I b t-bG i "(Ht "~) |
Z'z-00Z(H S bSZ (H s)iGZ (H1I “zH9' "9'zZI =f "PP) S h "(H I
zZH Z'| ngl ¢ldtingRRith Qﬁyhace(t#de-lhexmie @Zl)StoOgﬁe '10Hng of product (17) (referred in
(S, Pa(Ch-eZ-1)z 8 =1 P éSZG G(HI1 (+HYy~l) L6 SW~'10
~ (9) | ~~a Taie 22cloy(@)10p9(pr1)2asbb Ig:w (M =\‘ ~44613€s) t ~q (+HY~ G6
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S| ost (9 80,2 LSl ko SR it S
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' () | ~(5a(thbfollowing FableaH b' 8= f P) 78'L ¢ "~) SZ G 6Z G (G5 .HM) SY-'|

~(H °~) 86'0-G0t (H6 =) ZOt "(HI =) St-t9't “(H ") 9 1-GGt " (H
'S) bSZ (H 's).8SZ (Ht "zHO'SI =f "P) I1i'Z (HI “zHo'bl =f "P)
G' “(Ht "~) 09'-b9 “(H “zH' “'ZlqzmfPP) Zb'b "(HI “zHE'0 "' Z | =f

"PP) 9S'b "(HI1 "s) GI1'9 "(H~
Analvytical Data for R sentative Compounds

'/\N R

10

Cpd. No. Ar R, Analytical Data

(1-2a-1) 2,4-dichloro- 0.93 (t, 6H); 1.37 (m, 4H);
phenyl 1.61 (m, 4H); 2.58 (5, 3H);
3.67 (t, 24); 3.82 (m, 1H);

4.45 (t, 21); 6.22 (s, 1H);
7.35 (d, 1H); 7.53 (s, 1H);
7.86 (d, 1H).

S

(1-22-2) 2,4-dichloro- LC/MS (M+H)= 445, 446
phenyl :

(1-2a-3) 2,4-dichloro-
phenyl

"n(\/\
(I-2a-4) 2,4-dichloro- LC/MS (M+H)=387
phenyl

LC/MS (MH+)= 376

(I-2a-5) 2,4-dichloro- LC/MS (M+H)= 401

phenyl
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“PP) Sb C(HI “s) I 1'9 “(H™ * ° ~ (9t ~~a ~b- ~z I)(HI zH1'8 = f 'P)
8L Z~) SZGOL (18 “+HY=l) SY-I~"1%(HzZ *~) 82 0-60 (HZ "~
19°0-1G0 "(H zHSL =1 "~ ZO | “(HI "~ O1' I-S1' I'(HI "~)
G:.C® | “(HI “~) | 1' -8 I‘QH "~) S Z(H 9 GSZ (Ht “zHZ' G
‘b'bt =.f P JEG6IN & 499 OM Eoaf; -~
ad ~ ~ . i goz/ﬁpé& 2 432251(1 cr NS~ 71] %‘ mcﬁ%%ﬁﬁﬂt
395).(1-2a-4 ett~y|( Phegy .8 N TH), 1.297.24 (m 2H), 6.46| (s,
"1 H), 4.54 (de —5—0—8t- — A2t —=12 54—+t
3.80.3.74 (m| 10Ha72. [73-24-8Ehar- | H . 2. s, 3|HC/MS 6t 415 H),
1.93-1.82(m P H), |.6§-1. Sphed 1 J—7.5 Hz, 3 H}, 0.90-0 67
(m 3 H; LCI\B(M—I 3b7). E7~ANVPLE FURTHER REPRESENTATI VE
COVPOUNDS OF S (ls The of ,o Tabl e 4
were made by ft EL‘%T!{)J o r‘?ggﬁfc&i%ahre %yroggkl'%g]i)—‘;4 ~N~
\ ~ TsOH, 160 C N Br enyl
(1-2a-9) 2,4-dichloro- LC/MS (M+H)= 431
phenyl \/l\/\/k
) (1-2a-10) 2,4-dichloro- \(\O LC/MS (M* + 1)= 409
phenyl
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Alternatively, compounds of structure (I-2b) may be made by the

following reaction scheme:
Structure (1-2b)
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was washed with sodium thiosulfate aqueous solution, extracted with ethyl acetate. The
residue was purified by flash chromatography on silica gel to provide the desired
product (3").
Compound (4")
15 A mixture of (3") (2.50g, 10 mmol) and p-toluenesulfonic acid
monohydrate (100 mg) in 3 mL of 4-heptylamine was refluxed by 120°C for 5 hours.
The reaction mixture was cooled, partitioned between ethyl acetate and sodium
bicarbonate aqueous solution. The organic layer was washed with brine, dried under .
) sodium sulfate, concentrated, purified by 1lash chromatography on silica gel to provide
20 the desired product (4°).
Compound (5’

To a stirring solution of (4') (1.63g, Smmol) in 10 mL of toluene was
added tetrakis(triphenylphosphine)-(palladium(0) (578 mg, 0.5 mmol, 10% mol) and
2.0M aqueous sodium carbonate solution (8 mL) followed by addition of 2,4-dichloro-

25 benzeneboronic acid (1.14g, 6 mmol) in ethyl alcohol (8 mL). The resulting mixture

was refluxed under nitrogen overnight. The reaction mixture was cooled, diluted with
ethyl acetate and washed with saturated ammonium chloride solution once. The organic
layer was dried by sodium sulfate, filtered, concentrated. The residue was purified by

flash chromatography on silica gel to provide the desired product (5').
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A mixture of compound (3) (7.31 g, 50 mmol) prepared by the technique
20 disclosed by Clayton and Kenyon (J. Chem. Soc., 2952-57, 1950), mCPBA (9.49 g,
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% neboronic acid (1:14g, 6 mmol) in ethyl alcohol (8 mL). The resulting mixture

was refluxed under nitrogen overnight. The reaction mixture was cooled, diluted with

-

ethyl acetate and washed with saturated ammonium chloride solution once. The organic
layer was dried by sodium sulfate, filtered, concentrated. The residue was purified by
flash chromatography on silica gel to provide the desired product (4").

25 Compound (5’
A mixture of (4') (390 mg, 1 mmol), 1,2-dibromoethane (ImL) and
potassium carbonate (276 mg, 2 mmol) in 10 ML 2-butanol was refluxed for 4 hours.
The reaction mixture was cooled, partitioned between ethyl acetate and sodium

bicarbonate aqueous solution. The organic layer was washed with brine, dried under
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2-Amino-5-methyl-1-(2.4.6-trimethylphenyl)-1H-pyrrole-3-carbonitrile (3
A solution of acetol (1) (20.0 mL, 0.260 mol), 2,4,6-trimethylaniline (2)

5 (36.5 mL, 0.260 mol), and 4-toluenesulfonic acid monohydrate (0.20 g) were refluxed
in benzene (115 mL) using a Dean-Stark trap to remove water. Afier 2 hours,

malonitrile (16.4 mL, 0.260 mol) was added and heating was continued for 14 hours.

The mixture was cooled to room temperature, concentrated, and the residue

chromatographed (elution with 15% ethyl acetate in hexanes) to afford 27.0 g (43%) of
10 compound (3) as a brown oil.

N-[3-Cyano-5-methy}-1-(2.4 6-trimethylphenyl)-1H-pyrrol-2-yl]acetamide (4)
: ) A mixture of compound (3) (25.3 g, 0.106 mol) and acetic anhydride

(11.0 mL, 0.117 mol) were refluxed in acetic acid (25 mL) for 45 minutes, cooled to
room femperature, poured onto crushed ice and extracted with ethyl acetate. The
15 organic layer was washed with aqueous sodium bicarbonate, dried, and concentrated to

give 33.6 g (100%) of compound (4) as a yellow foam.

2.6-Dimethyl-7-(2.4.6-trimethylphenyl)-3.7-dihydro-pyrrol{2.3-d]pyrimidin-4-one (5
A mixture of compound (4) (32.1 g, 0.144 mol) and 85% phosphoric
acid (30 mL) was heated at 1300C for 30 minutes. The resulting mixture was cooled to

20 room temperature, poured into ice water with vigorous stirring, and the resulting
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4-Chloro-2.6-dimethyl-7-(2.4.6-trimethylphenyl)-3.7-dihydro-pyrrol[2.3-d]pyrimidine
(6)

A mixture of compound (5) (18.3 g, 65.0 mmol) in POCI3 (30 mL) was
refluxed for 3 hours, cooled to room temperature, poured into ice water, and extracted
with ethy] acetate. The combined organic extracts were washed with aqueous sodium
bicarbonate, dried, and concentrated under vactum. The residue was chromatographed
(elution with 10% ethyl acetate in hexanes) to afford 16.3 g (84%) of com;;onnd (6)asa
tan powder.

4-Chloro-2.6-dimethyl-7-(2.4,6-trimethylphenyl)-5-(2-chloroacetyl)-3.7-dihydropymrolo
[2.3-d]lpyrimidine (7) =

Compound (6) (11.2 g, 37.4 mmol) was added to a chloroform solution
(150 ml) or 20 equivalents of aluminum chloride and 25 equivalents of chloracetyl

chloride. The solution was heated at reflux for 16 hrs. The organic layer was departed

. and the water layer extracted with methylene chloride. The combined organic layers

were dried over sodium sulfate and evaporated in vacuo to yield compound (7).

4-(4- Jamino)-2.6-dimethy}-7-(2.4.6-trimethylphenyl)-5-(2-chloroacetyl)-3.7-
dihydropyrrolo[2.3-dlpyrimidine (8)

" A mixture of compound (7) (730 mg, 2 mriol), 4-aminoheptane (250
mg, 22 mmol) and triethylamine (250 mg, 2.5 mmol) were stired at ambient
temperature for 16 hours. The solution was diluted with ethyl acetate and washed with
brine. The organic layer was dried over sodium sulfate and evaporated to dryness to

provide compound (8).

Compound (9) _
A solution of (8) (440 mg, 1 mmol) in THF (10 ml) was cooled to 0°C

and a IM solution of lithium hexamethyldisilizane in THF (1 ml) was slowly added.
The reaction was heated at reflux for 16 hrs, evaporated to dryness, and purified by
flash chromatography with ethy! acetate and hexane to provide compound (9).

t he follow ng procedure:
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Alternatively, compounds of structured (I-4a) may be made by the

following reaction scheme.

5
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Ethy) 2-Amino-5-methyl-1-(2 4.6-trimethylpheny)-1H-pyrrole-3-carboxylate (11
A solution of acetol (1) (20 mL, 0.26 mol), 2,4,6-trimethylaniline (2)
5 (36.5 mL, 0.260 mol), and 4-toluenesulfonic acid monohydrate (0.21 g) were nﬂuxe.:l
in benzene (115 mL) using a Dean-Stark trap to remove water. Afier 2 howrs, ethyl

cyanoacetate (27.7 .mL, 0.26 mol) was added and heating was continued for 14 hours.

The mixture was cooled to room temperature, concentrated, and the residue

chromatographed (elution with 15% ethyl acetate in hexanes) to afford 21.4 g (29%) of
10 compound (11) as a yellow oil.

pyridine (12) _
A solution of .compound (11) (123 g, ) 43.0 mmol), ethyl 3-
ethoxycrotonate (6.79 g, 43.0 mmol) and 4-toluenesulfonic acid monohydrate (0.50 g)
15 in xylene (100 mL) were refluxed for 30 minutes. The solvent was distilled off over an

) 3-Carboethoxy-4-hydroxy-2.6-dimethyl-7-(2.4.6-trimethylphenyl)-1H-pyrrolo{2.3-b}

addiﬁond 30 minutes, and the mixture was cooled 10 room temperature. Potassium t-
butoxide (4.82 g, 43.0 mmol) in absolute ethanol (50 mL) was added and the mixture
was heated at 80°C for 3 hours, cooled to room temperature, treated with acetic acid
(2.50 mL) and concentrated under vacuum. The residue was taken up in ethyl acetate,

20  and treated with diethyl ether to precipitate 6.91 g (46%) of compound (12) as a white
powder.
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4-Hydroxy-2.6-dimethyl-7-(2.4.6-trimethylphenyl)}-1H-pyrrolo[2.3-blpyridine (13
Compound (12) (4.11 g, 11.7 mmol) in 1.0 M lithium hydroxide (25 mL)

and ethanol (15 mL) was heated at reflux for 17 hours. The mixture was cooled to room
temperature, neutralized with dilute aqueous hydrochloric acid, and extracted with ethy!
acetate. The combined organic extracts were washed with aqueous sodium chloride,
dried, and concentrated under vacuum. This material was heated at 200°C for 2 hours in
diphenyl ether (2.5 mL), cooled to room temperature, and crystallized from methanol-
ethyl acetate 1o afford 1.41 g (43%) of compound (13) as a white powder.

4-Chloro-2.6-dimethy}-7-(2.4.6-trimethylphenyl)- 1H-pyrrolo[2.3-bpyridine (14)

Compound (14) was prepared from compound (13) according to the

same procedure as above used in the preparation of compound (6).

»*

4-Chloro-2.6-dimethyl-7-(2.4.6-trimethylphenyl)-5-(2-chloroacetyl)- 1H-pyrrolo{2.3-
blpyridine (15)
Compound (15) was prepared from compound (14) according to the

same procedure as disclosed above in the preparation of compound (7).

4-(4-heptylamino)-2.6-dimethyl-7-(2.4 6-trimethylphenyl)-5-(2-chloroacetyl)- 1H-
pyrrolo[2.3-blpyridine (16)

Compound (16) was prepared from compound (15) according to the
same procedure as disclosed above in the preparation of compound (8).

Compound 17
Compound (17) was prepared from compound (16) according to the

same procedure as used above in the preparation of compound (9).

Compounds of structure (I-4b) may also be prepared according to the

following reaction.

foIeIPR '
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5  5-Allyl-4.6-dichloro-2-methylpyrimidine (18).
Acetamidine hydrochloride (11.2 g, 119 mmol) was added to a stirred

solution of sodium methoxide (6.41 g, 119 mmol) in methanol (180 mL). After S min,
diethyl allylmalonate (18 mL, 91 mmol) was added and the mixture was heated to
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reflux for 15 h, cooled to rt, and concentrated under vacuum to afford 20 g of the crude

pyridinone as a white solid. This material was heated to reflux in phosphorus

oxychloride (100 mL) for 5 h. The mixture was cooled to rt, poured over crushed ice

(200 mL), neutralized with powdered NaHCO,, and extracted with ethyl acetate. The

5 combined extracts were dried (MgSO,), concentrated in vacuo, and the residue was
chromatographed (elution with 10% ethyl acetate in hexanes) to afford 7.32 g (30%) of

pyrimidine (18) as a pale yellow oil.

5-Allyl-4-chloro-6-(2 4-dichloreanilino)-2-methylpyrimidine (19).

) 10 Sodium hydride mineral oil dispersion (60%, 1.38 g, 34.5 mmol) was
added to a stirred solution of pyrimidine (18) (3.50 g, 17.2 mmol) and 2.4-
dichloroaniline (3.07 g, 18.9 mmol) in DMF (40 mL). After 25 min, the mixture-was
poured into water (100 mL) and extracted with dichloromethane. The combinea
extracts were dried (MgSO,), concentrated under vacuum, and the residue was

15 chromatographed (elution with dichloromethane) to afford 2.09 g (37%) of pyrimidine
(19) as a white powder.

4-Chloro-1-(2.4-dichlorophenyl)-6-methyl-5.7-diazaindole (20).

Sodium periodate (3.83 g, 17.9 mmol) was added to a stirred solution of
) 20 (19)(1.94 g, 5.90 mmol) in 3:1 acetone-water (55 mL). The mixture was heated briefly
to obtain homogeneity, and a 2.5% solution of osmium tetroxide in ¢-butanol (0.4 mL)

was added. After 20 h, the mixture was diluted with water (50 mL) and saturated
sodium thiosulfate (50 mL), and extracted with ethyl acetate. The combined extracts
were concentrated under vacvum, and the residue was stirred in dichloromethane (40

25 mL) and 4 N HCI (5 mL) for 4 h. The mixture was poured into saturated NaHCO,,
extracted with dichloromethane, dried (MgSO,), and concentrated in vacuo. The
residue was chromatographed (elution with dichloromethane) to afford 0.929 g (50%)

of diazaindole (20) as a white solid.
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Bromine (0.077 mL, 1.5 mmol) was added to a stirred solution of (20)
(214 mg, 0.685 mmol) in dioxane (21 mL). After 4 hours, the mixture was diluted with
aqueous NaCl, and extracted with ethyl acetate. The combined extracts were dried -
5 (MgSO,) and concentrated under vacuum to afford the crude bromide. This material
was taken up 4-heptylamine (3 mL) and heated at 90°C for 45 min. The resuliing
mixture was cooled to room temperature, concentrated nnder vacvum, and the residue
was purified by preparative TLC (elution with 15% ethy] acetate in hexanes) 1o afford
227 mg (70%) of (21) as a yellow oil which solidified on standing.
10 ‘ - '
N-Allyl-3-bromo-1-(2.4-dichlorophenyl}-4-(4-heptyl)amino-6-methy!}-5.7-diazaindole
(22).
Sodium hydride mineral oil dispersion (60%, 80 mg, 2.0 mmol) was
added 1o a stirred solution of (21) (186 mg, 0.396 mmol) in DMF (5 mL). After 10 min,
15 allyl iodide (0.15 mL, 1.6 mmol) was added, and stirring was continued for 90 min.
The mixture was diluted with water and aqueous NaCl, and extracted with ethy] acetate.
The combined extracts were dried (MgSO,), concentrated under vacuum, and the
residue was purified by preparative TLC (elution with 5% ethyl acetate in hexanes) to
afford 117 mg (58%) of (22) as a white solid.
)
Compound (23) (1-4b-1)
Tetrakis(triphenylphosphine)palladium(0) (22 mg, 0.019 mmol) was
added to a stirred solution of 5 (33 mg, 0.16 mmol) and potassium acetate (85 mg, 0.87
mmol) in DMF (3 ml), and the resulting mixture was heated at 83°C for 45 min. The
25 nﬁﬁme was cooled to room temperature, poured into aqueous NaCl, and extracted with
ethyl acetate. The combined extracts were concentrated under vacuum, and the residue
was purified by preparative TLC (elution with 15% ethyl acetate in hexanes) to afford.
59 mg (86%) of (23) as a colorless oil. 'H-NMR (300 MHz, CDC),) 6 7.57 (d,J =24
Hz, 1 H), 7.49 (d, J = 8.4 Hz, 1 H), 7.38 (dd, J = 8.6, 2.3 Hz, 1 H), 6.98 (s, 1 H), 5.38
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(br s, 1 H), 5.12 (br s, 1 H), 4.93 (h, J = 5.0 Hz, 1 H), 4.03 (br s, 2 H), 2.54 (s, 3 H),
1.71-1.48 (m, 4 H), 1.38-1.26 (m, 4 H), 0.92 (t, ] = 7.4 Hz, 6 H); LEGMS (MH’, 429).

Compound (24) (1-4b-2)
Olefin (23) (9.4 mg, 0.022 mmol) and 10% palladium on activated

charcoal (3 mg) were stirred in ethyl acetate (2 mL) under a balloon of hydrogen for 5
h. The mixture was filtered through a plug of Celite, concentrated under vacoum, and
the residue was purified by preparative TLC (elution with 15% ethyl acetate in hexanes)
to afford 4.9 mg (52%) of (24) as a colorless oil: 'H-NMR (30_5) MHz, CDC),) & 7.55
(d,J=2.7 Hz, 1 H), 7.48 (4, J= 8.4 Hz, 1 H), 7.36 (dd, J = 8.7, 2.7 Hz, 1 H), 6.63 (br s,
1 H), 4.85 (h,]=4.9Hz,1 H), 3.43 (dd, } =12.3,4.8 Hz, 1 H), 3.23-3.19 (m, 1 H), 3.22
(dd, J=12.0, 9.6 Hz, 1 H), 2.54 (s, 3 H), 1.68-1.43 (m, 4 H), 1.39-1.25 (m, 7 H), 0.95-
0.89 (m, 6 H); LCMS (MH", 431). N

EXAMPLE 5

SYNTHESIS OF FURTHER REPRESENTATIVE COMPOUNDS OF STRUCTURE (I-2A)

Additional representative compounds of this invention were made by the

R = n-propyl . L/OH
HN
H
N x
OH |
H - NN PN 4B%HBr

RN,

TsOH, 160C (] 110C

following reaction scheme.

Cl

90)
5) t
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Compound (2)
Compound (1) (270 mg, 0.86 mmol), p-toluenesulfonic acid

monohydrate (225 mg, 1.18 mmol) and DL-2-amino-1-pentanol (1 mL) were heated at
5 160°C for 3 hours. The mixture was cooled to room temperature, diluted wni;
dichloromethane, and purified on a silica gel column (elution with 10% methanol in
dichloromethane) to afford 408 mg (100%) of compound (2) as a yellow solid: 'H
NMR (300 MHz, CDCl,) 6 7.76 (d, ) = 4.8 Hz. 1H), 7.53 (br s, 1H), 7.24-7.12 (m, 2H),
7.20 (8, J = 7.8 Hz, 1H), 6.12 (s, 1H), 3.76-3.67 (m, 3H), 2.49 (s, 3H), 1.63-1.56 (m,

10 2H), 1.45-1.32 (m, 3H), 0.89 (t, ) = 7.1 Hz, 3H); LC/MS (MH’, 379).

) Compound (3
Compound (2) (478 mg, 0.86 mmol) was dissolved in 48% HBr (5 mL)
and heated at 110°C for 4 days. The mix was cooled to room temperature, cantiously
basified with solid NaOH, and extracted with ethyl acetate. The combined extracts
15 were dried (MgSO,) and concentrated under vacuum to afford 159 mg (51%) of
compound (3) as a yellow foam: 'H NMR (300 MHz, CDCl,) § 7.86 (d, J = 8.4 Hz.
1H), 7.52 (d, J = 2.1 Hz, 1H), 7.34 (dd, J = 8.1, 2.1 Hz, 1H), 6.30 (s, 1H), 4.69 (br s,
1H), 4.60 (dd, J = 12.0, 3.6 Hz, 1H), 4.10 (dd, J = 12.2, 8.6 Hz, 1H), 3.88-3.85 (m, 1H),
2.58 (s, 3H), 1.78-1.55 (m, 4H), 1.05 (t, J = 7.4 Hz, 3H); LC/MS (MH", 361).
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PCT/ US99n7054 REPRESENTATI VE COMPOUNDS HAVMG CRF RECEPTOR Bl NDY NG ACTI VI TY
5 The conwowodsssef this invention may be eval uated for bi nePgsdebssity to
the CRF receptor by a standard radioligand binding assay as generally
descri bed by DeSouza et al. (J. A eurosgs. 7:88-100, 1987). By utilizing
various radiol abeled CR Ii ligands, the assay may be used to evaluate the
bi nding activity of tt~e conpounds of the present invention with any CRF
receptor sgh Bﬁnd%@i efly, the binding assay involves 10 the di spl acenent
of a radi ofabere ligand fromthe CRF receptor. Mirre specif tally, the
bi ndi ng assay is perSadimad))idnid& rhinetal bilpdispbesion (mésmshg;g)zj)pnmﬁl)rmml y 1
x 106 cells ube staf) transfectéed w.th human CRF Teceptors. Each tube
receives a t“ealstmedép%gg & campound (3) @6'“&99%%"%')@% K40 mdds er ed

cal ne, 1R TOHNEST RO o038 A BRS hbaT] Hes ks ooy ARy v

unl abel ed sauvaglné oncen

det enni e EHFRAGT fdri 1© :hmcasngrheomkmie Wis Eautibhslyy \iREdWith saidkdied sofiudd | nal
concentration 200 pM or approximately the KD as determ ned by Scatchard
anal ysi s) binarbonate,@nd oktractadowith ethyl w@eanmbmcébXtmcmwmmnc@mm CRF
receptor. The m xture i,s . incubated for. urs at .22 | I.onwed h

separ at i on“’{;‘(2 T VR, AR the Jey w?ﬁld?“&lﬁieﬁgﬂdprmﬁwc (¢lution math 8%

Fol | owi ng g,agg)l t f

pel | et and’hrmnl tgtriggd?‘%o? am;b?gﬁ)r{?e‘ipﬁg mzéﬁcfg(’:@dwt é)g?ﬁ%g\ggo%l nat el y
80'/a efflmpylca}ayAllbwmddl oI i gand bi ndi ng data may be anal yzed using the
on I| | east sdugr.e curve- f|1t| pro am IE%LGAND af son and Rodbard
Anal | oc hem 1 D7/B%dechmagygols r entg Rbrtho ynth 35’9\(5”8@“’2?8‘490‘1@

PCT / U899I 2&?{}% P AVehic 214 CRF- STI MULATED ADENYLATE CYCLASE ACT7V~Y The
conpounds ‘0 he present i nvention nmay al so be eval uated by vari ous

functional testing. For exanple, the conpounds of the present invention nay
5 be screened for CRF-stinul ated adenyl ate cyclase activity. An assay for

the determ nation of CRF-stinul ated ate cyclase activity rnay be

performed as generally desfhlagashidYo aQlihfivEEofbourddsy Napse 1:572, 1987),
with nodifications to a%#%}%‘ﬂ% ‘par ati ons. More

speci flxally, the standard assay m xture may contain the followng 10 in a
final volunme of 0.5 m: 2 nmM L-glutam ne,R20 nM HEPES, and 1 mM | MBX in
DMVEM buffer. In stimulation studies, whol ¢ cells with the transfected CRF
receptors are plated in 24-well plates i bated for 1 h at 37C with
vari ous concentrations of CRF-related gnd ufjrel ated peptides in order to
establish the pharmacol ogi cal rank-ord®N pLe ile of the particular receptor
subtype. Follow ng the incubation. I’i |a i 15 aspirated, the wells
rinsed once gently with fresh i ledi a aspirated. To

)

Cpd. No. R R, Analytical Data

n-propyl 7.91(d,) =84 Hz, 1 H), 7.53 (d, J =
(I-2a-21) prop N o Ee H), 7.35 (dd, ] = 8.4, 2.1 Hz,
1H), 6.14 (s, 1 H), 4.52 (dd, J = 12.2,
12 Hz, 1 H), 434 (dd, J = 12.3, 3.9 Hz,
1 H), 3.80-3.74 (m, 1 H), 3.63-3.54 (m,
1H),3.21-3.11 (m, 1 H), 2.59 (s, 3 H),
1.86-1.60 (m, 4 H), 1.56-1.34 (m, 2 H),
1.01(1,J=7.4Hz, 3 H),0.94 (1, ) =7.2
Hz, 3 H); LCMS (MH-+, 403)




determ ne the anount of

et hanol

I ntracel lular cAMP, 300 pl
and 20 mM aqueous hydrochloric acid is added to each*
resul ti nosW846si ons are i ncubated at

-20C for

of a sol ut
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solution is renoved into 1.5 m Eppendorf tubes and the wells washed with

an addi ti onal

the first fr
500 pl

action.

sodi um acetate buffer.

200 pl

The sanples are |yophilized and then resuspended with

The neasurenment of CAMP in the sanples is

of ethanoUaqueous &) hydrochloric acid and pooled with

performedUSing a sfngle anti bpdy klt Tro Bi_onedi cal_ Technol ogi es Tnc.
( St ought dn, gl\@_ JFo t RPIORM c t Xo s4rildddr= $h8zchHhdAdd 1 =2 sjingl e
concent rdt| Sh-6r? or relate peptldes Adsiingd Mod6 ddnd v 84i BhHad [CAVP
productiqn . 25 is jncubated ajong with vadifuélEtnt Bi%RiEéAs B2, conpet i ng
conpoundd (10'z to §0'° M. It]will be appréddiatidd,4.bhldd, bt 1hhdgHapeci fic
enbodi nerfts of the '} invention|have been ¢ddty3.8&d.74énel H),B@5-Ifibr(posies of
I 1 lustratfion, varioyis nodifications may bé¢ IHH22W114Gu; ] HeR301(s, 3dH)f rjom t he
spirit and scope of [the inventfon. 30 Accn@orgoym, shp, i.58:884 (M5 H) [not
limted gxcept as by the appengled cl ai ns. | 0.97-0:91.(m, § H); KEMSQOP3, wo don~sab
113 CLAINS 1. A com)ound havi ng the foll oygsg structure: Pcrn~s99n~qsa
i ncl udi nq_stereoi so prodriigs and phajnaceutically acceptable sdits
t her eof , [wberein: n sI ahd eath g t | en, carbon
or CH HJi s(IFda23)geh O,?bf%';i\ wth thelpro zgc];gft?wgm’imaﬁgg A B
and Cisgfnitrogen; A, B and C pre not all qlﬁ)’rgg g’[;')ésg r HC
i s a douljl e bond; Xjis nitrogep or CH Arjig Y 'r])‘,
_heteroaryl, or subsjituted hetproaryl; R '§' j’ whi ch,
ét each gccurrence, i s indepenflently alky 4 1K r
het emar yljal kyl , whefein mis O] 1, 2 or 3|gnd, of R
substituints; . R |s -C(H,, (RxRs) or - 5%? kyl; R3
i s hydrogen, alkyl pr haloalky}; R is hyd 'g ildenyl ,
or halo; jand Rs is h radical of the fornu g
al kanedi Yl , substitpted al kanefiyl, or a 19% P, O
S, S®, §(=0, (=00, 0o(~0,|[NHC(=0), Cf2EPNH, NH(SOz) (SOz)NH
NRaG(=Q pror @ arrp Ctn-gfo%l \(\V 7.91(d, =84 Hz, 1H),7.53(d,) =
(1-2a-24) 2.1 Hz, 1 H), 7.35 (dd, J = 8.3, 2.0 Hz,
1H), 6.18 (s, 1 H), 4.56 (dd, J = 12.6,
1.8 Hz, 1 H),4.36 (dd, )= 12.5,4.1 Hz,
1 H), 4.02-3.96 (m, 1 H), 3.57 (dd, J =
144, 6.0 Hz, 1 H), 3.05 (dd, J = 14.6,
7.4 Hz, 1 H), 2.59 (s, 3 H), 1.86-1.34
(m, 4 H), 1.13-1.09 (m, 1 H), 0.94 (t,)
= 7.2 Hz, 3 H), 0.70-.61 (m, 2 H), 0.37-
0.27 (m, 2 H); LCMS (MH+, 415)
n-propyl o_ |790(,J=8.1Hz, 1H),7.54(d, )=
(1-2a-25) X 2.4 Hz, 1 H), 7.36 (dd, ) = 8.4, 2.1 Hz,
1 H), 6.15(s, 1 H),4.50 (dd, ) =122,
1.7Hz, 1 H),4.34(dd, ) =122,4.1 Hz,
1 H), 3.92-3.88 (m, 1 H), 3.78-3.72 (m,
1 H), 3.64-3.60 (m, 2 H), 3.51-3.42 (m,
1 H), 3.37 (s, 3 H), 2.59 (s, 3 H), 1.69-
1.25 (m, 4 H), 0.94 (t,) = 7.4 Hz, 3 H);
LCMS (MH+, 419). 7.90 (d, ) = 8.1
Hz, 1 H), 7.54 (d, }=2.4 Hz, 1 H), 7.36
(dd, J=8.4,2.1 Hz, 1 H),6.15(s, 1 H),
4.50(dd,)J=12.2,1.7Hz, 1 H), 4.34
(dd, J=12.2, 4.1 Hz, 1 H), 3.92-3.38
(m, 1 H), 3.78-3.72 (m, 1 H), 3.64-3.60
(m, 2 H),3.51-3.42 (m, 1 H),3.37 (s, 3
H), 2.59 (s, 3 H), 1.69-1.25 (m, 4 H),
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(B4 46 {44 (15 Hz,
4éll&<l¢ﬁ:=tl%ﬁe?bﬂn,lrﬁ 532 and

The

18)'~5

@, J=16.210201 H), 433 (86.4)=
12.0,4.2 Hz, 1 H), 3.75-3.71 (m, 1 H),
2.57 (s, 3 H), 1.71-1.32 (m, 4 H), 0.91
(t, J="7.2 Hz, 3 H), LCMS (MH+, 451)

(1-2a-27)

n-propyl

7.55(d, )= 2.4 Hz, 1 H), 7.48-7.20 (m,
5H), 6.16 (s, 1 H), 4.85(d, )= 16.5
Hz, 1 H), 4.58-4.51 (m, 2 H), 4.40 (dd,
J=12.6,3.9 Hz, 1 H), 3.82-3.74 (m, )
H), 2.56 (s, 3 H), 1.76-1,25 (m, 4 H),
0.94 (1, J = 7.4 Hz, 3 H); LCMS (MH+,
485)

(1-2a-28)

n-propyl

¢
L

792(dd,)=8.1Hz, 1 H),7.53(d, )=
1.8 Hz, 1 H), 7.35 (dd. ) = 8.6, 2.3 Bz,
1H),6.18(s, | H),4.59(dd, J =122,
1.4 Hz, 1 H), 4.10 (dd, J = 12.5, 3.5 Hz,
1H),3.83(d,)=10.8Hz, 1 H),3.70
(pent, J=7.0Hz, 1 H),2.59(s,3 H),
1.81-1.18(m,12H), 10} (1,1=72
Hz,3H),093 (t,)J=7.1 Hz, 3 H),
0.39 (1, = 7.2 Hz, 3 H); LCMS (MH+,
459)

(1-2a-29)

n-propyl

J

790(d,)=8.4 Hz, 1 H), 7.53 (4, =
2.1 Hz, 1 H), 7.36 (dd, ) = 8.3, 2.2 Hz,
1H),6.15 (s, L H), 4.53 (dd, J = 12.5,
1.7 Hz, 1 H), 4.32 (dd, J = 12.5, 4.1 Hz,
1 H), 3.80-3.72 (m, 1 H); 3.63 (dd, } =
14.6, 6.6 Hz, 1 H), 3.23 (dd, J = 14.3,
8.0 Hz, 1 H), 2.77-2.70 (m, 1 H), 2.61
(s, 3H),2.16-1.26 (m, 6 H), 0.94 (1, ] =
7.2 Hz, 3 H), 1.01-0.83 (m, 4 H);
LCMS (MH', 429).

(1-22-30)

ethyl(S)

7.90(d, ) =8.1 Hz, 1 H), 7.53 (d,J =
2.1 Hz, 1 H), 7.36 (dd, ] = 8.3, 2.3 Hz,
1H), 6.12 (s, 1 H), 4.58 (dd, ) = 12.5,
1.4 Hz, 1 H), 4.36 (dd,) = 12.8,3.5 Hz,
1 H), 3.68-3.65 (m, 1 H),3.50 (dd, } =
14.0, 6.2 Hz, 1 H), 2.92 (dd, J = 14.0,
8.6 Hz, 1 H), 2.59 (s, 3 H), 2.11-2.06
(m, 1 H), 1.80-1.57 (m, 2 H), 1.04-0.98
(m, 9 H), LCMS (MH", 403).
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one of thgoffghbfdei Ng structurcs: (1-1) R2 (1-2) PET/PSy 5084 1 5
A_PR 2003 pcrius99nosa 117 R2 5. follow ng structures: Al

68

TO1 (&, 1841z 1 H),753 (3, 1=
ethyl(S) Y\V 2.1 Hz, 1 H), 7.34 (dd, ) = 8.3, 2.3 Hz,

1H), 6.19 (s, 1 H),4.59 (dd, J = 12.5,
2.0 Hz, 1 H), 4.36 (dd, ) = 12.3,3.6 Hz,
1 H), 3.94-3.90 (m, 1 H), 3.59 (dd, J =
143,59 Hz, 1 H), 3.06 (dd, 1 = 14.4,
7.2 Hz, 1 H), 2.59 (s, 3 H), 1.78-1.74
(m, 1 H), 1.67-1.59 (m,.1 H), 1.13-1.11
(m, 1 H), 1.02 (t,J=7.5Hz, 3 H),
0.70-0.61 (m, 2 H), 0.34-0.30 (m, 2 H);
LCMS (M, 401).

590(d,) =81 Hz, 1H), 753 (4, =
(1-2a-32) cthyl(R) VY 2.1 Hz, 1 H), 7.36 (dd, ) = 8.3, 2.3 Hz,
1H), 6.12 (s, 1 H), 4.58 (dd, J = 12.5,
) . |14Hz 1 H), 436 (dd, 1 =12.8,3.5 Hz,
1 H), 3.68-3.65 (m, 1 H), 3.50 (dd, J =
14.0, 6.2 Hz, 1 H), 2.92 (dd, } = 14.0,
8.6 Hz, 1 H), 2.59 (s, 3 H), 2.11-2.06
(m, 1 H), 1.80-1.57 (m, 2 H), 1.04-0.98
(m, 9 H), LCMS (MH", 403).

791(d,J=84Hz, 1 H),753(d,J =
(1-2a-33) cthyl(R) W 2.1 Hz, 1 H), 7.34 (dd, ) = 83,23 Hz,
1 H), 6.19 (s, 1 H), 4.59 (dd, } = 12.5,
2.0 Hz, 1 H), 4.36 (dd, } = 12.3, 3.6 Hz,
1 H), 3.94-3.90 (m, 1 H), 3.59 (dd, J =
14.3, 5.9 Hz, 1 H), 3.06:(dd, ) = 14.4,
7.2 Hz, 1 H), 2.59 (s, 3 1), 1.78-1.74
(m, 1 H), 1.67-1.59 (m, 1 H), 1.13-1.11
(m, 1 H), 1.02 (t, }=7.5 Hz, 3 H),
0.70-0.61 (m, 2 H), 0.34-0.30 (m, 2 H);
LCMS (MH', 401).

7.90 (d, )=8.4Hz, 1 H),7.53(d,J =

W 2.1 Hz, 1 H), 7.36 (dd, 1 = 8.4, 2.1 Hz,
1 H), 6.22 (s, 1 H), 4.67 (dd, J =123,
2.0 Hz, 1 H), 4.31 (dd, J = 12.5, 4.4 Hz,
1 H), 3.82-3.73 (m, 2 H), 3.00 (dd, J =
14.6, 7.7 Hz, 1 B), 2.60 (s, 3 H), 2.14
(m, 1 H), 1.14-1.07 (m, 1 H), 1.02 (d, J
=6.6 Hz,3 H), 0.85(d, ) = 6.6 Hz, 3
H), 0.64-0.55 (m, 2 H), 0.37-0.23 (m, 2
H); LCMS (MH", 415),
. 790(d,J=8.1Hz 1 H),7.53(d,) =
(-2a-35) | isoPropyl X" |18Hz | H), 736 (dd, } =84,2.1 Hz, .
1 H), 6.15 (s, 1 H), 4.64 (dd, J = 12.6,
1.8 Hz, 1 H), 4.28 (dd, = 12.6, 4.5 Hz,
1 H), 3.77-3.68 (m, 1 H), 3.57-3.52 (m,
1 H), 3.24-3.14 (m, 1 H), 2.59 (s, 3 H),
2.17-2.10 (m, 1 H), 1.76-1.64 (m, 2 H),
1.03(d,J=6.9Hz,3 H),098(t, ) =

(1-22-31)

. 3

) (1-22-34) iso-propyl




(1-3) (1-4) The conpound of claim~ wherein X is CH and haV|
4a) 6. The conpound of claim4 where

(i-1ay (I-

ni trogen

V\K.) oon~ S4%%§q

2a) (1-3a)

(1-

~~, ~R2003~ .. |

¢Ng one of the follow ng sd uctwes:
C pc~rius~nos4 R2 (1-3b) f
conmpound of claim 1 wherein Ar is pheny g OF substituted phenyl.
conpound of claim?7 wherein substituted phenyl

Rz(l

"P5ORER 008"
POLy S,

8. The
Is 2,4 dichlorophenyl,

2-chl om 4- et hyl - phenyl , 2-net hyl - 4-chl oro-phenyl, 2.4, 6-trimethyl-phenyl,
2-chl or o- 4= = = t-hoxy- n}:u;-n\ll
2, 4- di met hoxy- phenyl| ~"-. 9. The nethod f74@T’7a|3rH)+°%@r &r6- 9z, i34H);
heteroaryl or substiluted heteroaLvI .10, |HEMSOMHGIAY- of claim 9 whkrein
het eroary| is pyridi nyso-Hp He nd|of claim9 wherein substityjted
het er oary| i@-2a-36)et hy B r¥et Hyl ahi n pyr |WMSBW(MH+)
4- di met hyM’ byl Py A3y o6 A = . 12,
The conpopnd_of claim 1 rein rggen. 13. The conpound of claiml
wherein R i 14. The donpoukd of gﬁé{?’ﬁf‘ 2MBrein Ris aryl 3 kyl .
r' 1 S. The conpound of claim¥ wherein R] is -CH(n- proovl h,
- CH( npr opy| xCH20CH3) |, -c%@jenyl ) (CHROCH3), -CH(CH, OR ),
- CH( CH~OR] Xe(i42a438) LC/MS 445 (MH+)
) )
EXAMPLE 6
FURTHER REPRESENTATIVE COMPOUNDS OF STRUCTURE (I-2A)
5 The representative compounds of Table 3 were made by the procedures
set forth above in Example 5.
Table 3
Analytical Data for Representative Compounds
10
Cpd. No. R R, . Analytical Data
(1-2a-39) | ethyk(S) W 7.82 (d,J=8.1 Hz, 1 H), 7.29-7.25 (m, 2

H), 6.18 (s, 1 H), 4.55 (dd, J = 12.3, 2.0
Hz, 1 H), 4.32 (dd, J = 12.3,3.6 Hz, 1
H), 3.94-3.89 (m, 1 H), 3.59 (dd, ) =




, 1 5 APR 2003 wo oon~s~s Pcrius~nps4 119 - CH(CHZOR xn- b

-CH(CHZCR xtert bui yl),

- CH( CHZOR x4- chl or o- phenyl ), -CH(CHZ

- CH( CH~ ﬁp enyl) where eac)~ -occurrence of R is =
sel eci ed ron1 ~al kyl. I 6. The conpound of claim1 wherel
17. The conpound of claim1l wherein -C(H-, (R4AxR~). | 8. The
of claim17 wherein R is -CHzRs. I9 T e conpound of claim17 whe
is -C(=ORs. 20. The conpound of cIa|n117 wherein R) is -CH(R~)(R
The conp 3 . drogen. : '
wherein R~ is alkyl. ’ 41 44,
The conpdund of claim | vherein Y is HLthQcB&Q(SoB }Bul)éii (Q,thé);l al |
25. The donpound pf claim 1 wherein [Y1.83-1a71dins,€cH), 16T 326m, 1 H)e ¢
of claim|l whereifp Zis NH, -N(R), Q.181. qu @)02@(14}.,5@@-
NHC( - 0), |C(=0O) NH, | NH(SQz)|, (SO-NH or %qh 329%@#@ )
wherein Is a difect borid. WO 00/
PGT/ US99127054 28] The cdupound of cf |’J}8 —is hvdrogen
subst i t utled.z-Jo) eﬂ?yﬁ.SP'I he una| '6\83&4 dim81 Haad 1, 7.386/ 250 31
substitutled aryl’, | arylal Hyl ubst | Hltéed s Y HY 4§3 (dB30= Iad 12 mp
claimi1 \nrnerei n Rp is hetlerocyl e, sultiL,xH),e3h@dde) e, 4.1 Hetler o
or substijtuted heferocyl deal kyl. 31. ﬁpg wmg%dlqj) 349ida, q;a/vherm
methyl . J2. The cpnpound |of claim 1 fqﬁl Y&d,]s-l@? 87
conmpound jof clainjl1l havirg the struc 3H),254(33H)
_ 2 ]6-2 05 (m, 1 H), 1.77-1.57 (m, 2 H),
) 1.04-0.98 (m, 9 H); LCMS (MH’, 383).
] 7.82 (d, J=8.7 Hz, 1 H), 7.30-7.25 (m, 2
(I-2a-41) | ethy)(S) \/\|< H), 6.17 (s, 1 H), 4.56 (dd, ] =12.3, 0.9
Hz,1H),442(dd,}=12.3,33Hz1
H), 3.64-3.60(m, 1 H),3.47(d,J =144
Hz, 1 H),2.91(d,J=15.0Hz, 1 H), 2.58
(s,3H),2.54 (s.3H), 1.77-1.63 (m, 1
H), 1.61-1.53 (m, 1 H), 1.02 (s, 9 H),
1.07-0.98 (m, 3 H); LCMS (MH’, 397).
7.82 (d, J=8.4 Hz, 1 H), 7.29-7.25 (m, 2
(1-22-42) | ethyk(S) H), 6.17 (s, 1 H), 4.60 (dd, J = 12.3, 1.2
Hz, 1 H),4.06 (dd,1=11.9,3.5Hz, 1
H), 3.75-3.68 (m, 2 H), 2.59 (s, 3 H),
2.54 (s, 3 H), 1.78-1.44 (m, 7 H), 1.36-
1.21 (m. 3 H), 1.05-0.96 (m, 6 H), 0.90
(t, J=7.2 Hz, 3 H); LCMS (MH", 425).
) (1-2a-43) | ethylS) | YNy |LCMS365MH+) -
(1-2a-44) | iso- N | LCMS 397 (MH+)
butyl(S)
(1-2a-45) iso- LC/MS 409 (MH+)
butyl(S) \(\V
(1-2a-46) | ethyl(S) \/\I/\ LC/MS 397 (MH+)
o
2 ' 7.90 (d, J = 8.4 Hz, 1 H), 7.33-7.28 (m, 3
(1-22-47) | ethy)(S) H); 5.30-5.20 (m, 1 H), 4.59 (dd, J =
13.2,1.2 Hz 1 H),4.50 (dd, ) = 12.6, 3.6
Hz, 1 H), 2.71 (s, 3 H),2.54 (s, 3 H),
2.30-2.21 (m, 1 H), 1.74-1.41 (m, 4 H),
1.25-0.97 (m,2 H),0.97(t,J=75Hz,3

n- DUy APR 20 '2&03 |
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conpound
rein R,
). 2l
f claiml
0. 24.
anedi yl .
onpound
0, o
f claiml
al kyl or
ound of
fycl eal kyl
in RZis
e



34. The conpound of claim 33 wherein Ar is 2,4-dichlor aphenyl 15 APR 2003

2- chl br 04. net hyl phenyl ,
2- nethoxywéu@éﬁgduoronethyl
36. The conpound of claim 33 wherein R
conpound of claim 36 wherein R

2-trifluoronetyl -

i's CH(nrqpropyl)Z

4- chlorophenyl

35. The conpound of claim 33

or

i s CH(al kyl xal kyl)

WO 00/ 27846 12|

PEIRISRbA708Y 1 S O.

37. The

APR 2003 PCT/ US99~Z7054 38. The conpound of claim 36 wherein R is

CH(n- butyl,. 39. The conmpound of claim33 wherein mis 1 and Ris alkyl.
40. The ancu“d F—etat--39—n m+ = . 41.
The conpqund_of cf ai mAn wherein R 180 L onpound
of claim 4@1-% gﬁ@ - CHz cl ’ T8 Hzrh D APdeAdmBR 1 ai m 40
wherein R) ‘s CH(RIkYI xallkyl 3"74. 'Iﬂé),édﬁ}!&dnﬂ),o‘fSél(dd‘l?r]ﬂEZWe nR is
CH(n-progyl }i or CH(n buyl . 45. A qdmdsH), 87 (déjvp+ 1280423z onpound of
claim11 ijn conbi nfati on wijth a pharng glsgag 74/(@cpﬁ9,t@’p3 Q&qfnrqer or

di luent. 46. A hod fonf treating 3 Q%Q £r3 R §-£ % retion of
CRF in a|warm bl ofat ed anijmal , conpri p nijmal an
effectivq anount jof the pharnmaceuti ﬂ%f"gggn ﬁf& E] The
met hod of] claim wher eiln the di sofdet of claim
46 whereiln the diporder ijs depressi d{MH93 7I)he net hod of cl ai 46 erein

t he di sorder Is anxiety. ~ ~ph R? ~A3 122 50. A nethod for treating

irritable bowel syndronme in a warm bl ooded ani mal, conprising adm nistering
to the animal an effective anount of the pharmaceutical conposition of
claim45. 51. A nethod for treati nexAMpARRtory bowel disease in a
rm bl ooded ani mal, conprising admnistering to the aninal an effective
mount of the mnmsemfunmsmmmmaﬁowmm SscTorRE(Ie2N)pound of
claim1 wherein the conpound has one of the followg | .,. ~yx | I.

~

CV. cs)aION_ , wv a~10d
‘The representative compounds of Table 4 were made by the following
procedure (R = ethyl or hyrogen): P
L ]
R HN” "R (Lm-l
,u \ !_;ZN)\/ OH ,n x 48% HBr N,N | RN
N P TsOH, 160 C N\ A 2 150 C N
N N N
Br Br Br
R R
- P
) AB(OR), - Yy NeH.RX ,:3 N
Pd{ » 39. Na,CO, ) NZ N
E Tolwene A

80C
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~ "(@3 eru

{.upj €' ZWKk] ca] ca] cal] ca] caU] ca] caV] caU] ca] caU] ca] cal] ca] cal] ca] ca
calc aJca] caV]ca]cal] ca]ca]ca]ca]ca

Ul c”a] c”apbh o
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ca

<9, ~n& f{|wgl fa] Vca] ] cal] ca] cal] ca] calU] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal] ca] cal] ca] ca] ca] ca] cal] ca] caU] cgj cal] ca] ca
{}!'Kls~yqgl d_WRl fa[ V] caD5: ] ca] caDO] ca] cabDt 9] ca] ca] ca] ca] cal] caU] ca] ca] cal] ca
] caU] ca] caU] ca] caU] ca] ca] ca] ¢ a] caD9] ca] ca] ca] ca] ca] ca;

LOT irm=xsmhbirXRHa VYo caigajcatf catficatftaita
] ca] caDOUj (1-2a-144) 2-methoxy-4- ethy}(S) )
] ca] caD: ] ¢a] ca] ca]jc affbwmidmestiyt-alica] ca] ca] aD: ] ca$%& ()*+, -./01p@E"
az}~ytoj e][ VQhb] X f a] pleengh] ca]jca] ca] caljca] c] ca] qaDWs]Ta] caD=] ca] caD$F] ca]
caD/ =] ca] ¢aD0<] calicaDa<] ca] caD¥<] cal cal dalll call callca] cal) ca?Bl PQRST Z[\
1" cnr' yigie. b] -al] da] Q
alcalcalc %‘A%éé}c Déf%'%ﬁ%e Q§1_@'caé]i|(r;§]z; qal,caD?],ca] lclé%%ﬁ ?:753]084552 ?] ca] cab>] ca
] calca] cajca] calcg] ca envl N
L1 A ] " SHE6HTH #<#d¥f 99?#/ LY o8 BNRLLSTOR 1L pkfla\ V] caU] U] ca] ca] ca] cp] ca]
cal ca] caUj C aJcalcalcalcd]c
a] caDA] ca g@%@ﬁ ] ¢4 ﬁ'ﬁtﬁ'gl cd] AYEY dau) Ryl ca]Acla%‘”éw&H?' ot ((
((O)H)$1]))&)*ctd* M+~ysni cArYTaKcaica] daU] ca] ¢
a] cal] ca] ¢aD) B] cajca] c@]’&é’] ca] daUl.ca] cal] cal] ca] cq] ca] cal] ca] ca] cal] caf ca] c
aljcall ca] fafcajcaj++, F, M, ,--. . R X\ _. /[T 00
0" 0204060 3®'|r D0 SHmethow¥-8i ]| wetby¥sy] du) cf LC/MS 46} (M)
U] caU] cal)] ca] ca] ¢ avifegugmetptal ca] caU] ¢al\ca Uljcal] ca] caUl] ca] cal] c"fa] c"a
]3ca] ca] caj ca] caU] ¢a] caphenykca] c4X0] 0° 0c0¢0h0j ONOpPO40OWOY 0/ /00
0" 020406080 POSOUOXOytoTrTIfW T YTai ¢uiT
aU] cal] calflc2st48) :a@-@&l‘)}’@&ftabﬂ @Y ¢a] cf] c" aU]|dLIMSAIEMHEA] cal ¢ dU] c
aU] caU] cal ca] cal] ¢ tiflperemethaly]
al] ca+abr p[ <y10% & () -pheapog & () - @ 10 & ()-L! oF) 10%) 1) & ()-! &) 10%
& ()-11F) &~ =
' G- <! @F%L0%a¢149) | 2Hthfheromedi K( & H-! @ L& ()-|9910% & ()-Z
10% & ()-|! 10% & | p-mhethaxipipbeayl §o¢ & () - F&S$ &€ )]- 9" ! 10% & () -
104 & ()-pP310% & {)-! "10%& ()i m, ! OU &P()-!( 4#10% (& ()-9
N 10% & (P )= & 3 1 1004 & (-1 " #3508,
G-_@ 10%&4 (22156 P8 rilndybiheyil 9RHkS) () - 90( 10( |10(F";
10% & () - pL9! 10% Ralmekaxyiphant |@ ! 810%&] ¢ ou|() -
I s$10%v& () - ms$1post&’ () - m #109& ()-‘sldfo "D-H o [9~ @ )10 ()-!|I3
Y(10% 1 & [) - y10%& -#10%& () -N#109%& () 4! &LOWHx#E () - YI =ef gwUR @
(1-2a-151) | 2-trifluoromethyl- ethyl(S) .-
4-methoxy-phenyl Y\I/
(J-2a-152) | 2-trifluoromethyl- | ethyKS) -
4-methoxy-phenyl W
(1-2a-153) 2-methoxy-4- ethy) ° LC/MS 419 (MH+)
trifluoromethyl- \('\
phenyl
(1-2a-154) |  2-methoxy-4- ethyl o LC/MS 46] (MH+)
triflooromethyi- \(l7<
phenyl
(1-2a-155) 2-methoxy-4- ethyl o LC/MS 475 (MH+)
trifluoromethyl- S
phenyl




10] ]

10]]! (yOM 10941 & ()-!#yOM 109& ()-!yOM 1091 & ()-!1)109%& ()- Lt

1)10%& ()- th

mKzr P. @ | WiogR76ak- | | f 10%H& () - Ss10%@&' () - 109%@& () -! | Y10%&pCrrs¥d e () -

10]]; #hj zX9. @Y) ! 10%@& () -=! Q'Y)

1'10%

& ()-=1'Y)!10%& () - :hyloo/@' ()-'y)10966&'8Q) - ' W (109& ()-Dur_"zXJ<@ 10YY
10YYI @#10%(Y& ()-

")10% ()-@" )10%& () @")10%& () - @J'#lO‘V@L ()- ap|~DrS1@!, $109%& () -"109&
()-s109%& ( - TOY&()-[TY I0OWYR (J- 10YYpPSOY:

A<1@! ! (#<>1bm15(6) F! g—melm“'c) - (#etbvk () R () § VEA4RS5IH Mg, () -

WV <1@! 2g109& tiflvar@wethyl1 0p&' () - Z! y} ' )

& ()-2Z' CL19%40% ()f- (! 1pheyl ) - #$LO%R' () - F' X £9ul #E#GFUVT! 1 97 109%9&' ()- 10%
g& ()- 10}10 i
10ys10%& ly73$309%&' () - 6@L0YRY () - G THC###HFIEUVT] ! 97t 10%9&' () -

10%& () -10%& () 4F -
s10%g& 1 ')"' $ST0Yg& (7 USRI YTuVTH #1008 &
) - u?#lé?w. @-2157) {: 29@5@%!%2 & wwl;] ! s?# o { & [C/MS 463 ( H+) 08 {
10%;;& () - V5 %% &l 4 &rifiuonrethyl- 8! YRLOYKK& ()-g: SUR10%P CP
& ()-g!, SYRL0%& ()]- 9! y#hand } / }

y#10% * & H——8&S—1—— -PH-3106% : HOg—+0g6
10ggf 10%g 3&-23)-}5!8)04#20»9@@&5«(4) ' SY&hgos LCMS 523) (MH+)PL!
y&10°/<SS&' )- 1) s&10%siflubrdmethyld SRI109& () -

& ()-"10% ()-f#FI0%&' phenyl * O+t + n. zX6r ‘ "()-1S3" 109 () - @109
C(O)-! @10%y& () - y&10%R! £0000000FodY7! 11 710% -& () -1110
10 10+610P6 42150} {4: SHAMkxG4= ! 4 SURYIE (-3 ok %R EOINARRIAIEY7! 1 { Z

trifluvoromethyl-
phenyl
(1-2a-160) 2-methoxy-4- cthyl O § LC/MS 517 (MH+) =
trifluoromethyl-
phenyl
(-2a-161) 2-methoxy-4- ethyl e ¢ | LC/MS 549 (MH+)
trifluoromethyl-
phenyl
(I-2a-162) 2-methoxy-4- ethyl 0 LC/MS 531 (MH+)
trifluoromethyl-
phenyl
) (-22163) |  2-methoxy-4- cthy! 0 LC/MS 531 (MH+)
trifluoromethyl- ’
phenyl
(1-2a-164) 2-methoxy-4- ethyl o LC/MS 501 (MH1)
trifluvoromethyl- \)\):P
phenyl
(I-2a-165) 2-methoxy-4- ethyl 0 LC/MS 503 (MH+)
trifluvoromethyl- \/'\'/<
* phenyl s
(1-2a-166) 2-chioro-4- ethy)(S) \(\V 7.81(d,}=8.7Hz, 1 H),
methoxypheny) 7.07(d,J=3.0Hz, 1 H),
6.93 (dd,J=8.7,3.0Hz, 1
H), 6.17 (s, 1 H), 4.57 (12.3,




11090& ()-  109F& ()-"1090& ()- " 109F& () - 45 APR 2003
10947&" () - 109T& () - 11152h222dEdY7! 1 | ZY1008°& ()- Y

10958 @10% & . 10%& () -1 1098

2|\/Bx34£1?36‘?ﬂ’3§%“ $ )&100/445&')() W 10%(&')()- 1S #10((%;7&' OPGTHSPERE%E: () -1
109578 () - 'f&lO%]J&'()-6668778>9’>9@dE g 10T

10T, 9#10%T& () - F&3! 1090°& () -, | 1#109 & (%-F/!lO%I’&'()- - 10%& () -

Yf, 10057& () - @AIMDOD\ 9KO: : UV7/ |

0 ' () 1100482 (N . "1004 o' (\ 1100 UIVAL 1L+1004 0 (N 1 1004 [ o' [\
18$¥:”??</“‘<:=ovo4'77 DY SO O RO OO T P (a2
5SY" $1004CR' () - ! F#109& () - f#10% / & ()-! {#10% / & ()24 42l | H),3.93-3.88
1& ()-'c f#10% / &} () - =>( odY7! 10 !Z109%& ()f{mibH:3-84(s,3 H),3.58
100+3109%&{ () - m SY|$10% / & () -! 4SY" $10% (dd,J=14.1,6.0Hz, 1 H),
/& ()-119)"$10% / & () - AAAAAA+B4BdY7! 10 3.05(dd, J=14.6,7.1 Hz,
1110907& ()-"109&]()-!"!10%& ()-&0! 109" &' () - &&1094 & (M) LOAMEL39) (MIBE) O DD{ E
WU3dY7!  1H—8t09%-&—(— 810 : L O 81098 ! =f
8109 ()-| (-2a-167) |  2-methyl4- ethyl(S) \(\V 7.79.(d, J= 84 Hz, 1 H),

chloropheny! 7.29-7.27(m, 2 H), 6.19 (s, 1

H), 4.56 (dd, ) =123, 1.8
Hz, 1 H),4.33 (dd, } = 12.3,
42 Hz, 1 H),3.97-3.91 (m, |
H),3.63 (dd, ) =14.1,5.7
Hz, 1 H), 3.08 (dd, ) = 14.4,

) 7.5Hz, 1 H),2.62 (s, 3 H),
: 2.52(s,3H), 1.88-1; LC/MS
381 (MH+)
(1-2a-168) 2-methyl-4- H 7.75(d,)J=84Hz, 1 H),
chlorophenyl 7.28-7.21 (m, 2 H),6.21 (s, 1
H), 4.42 (dd, J = 5.4, 5.1 Hz,

2 H), 3.39-3.31 (m, 1 H),
3.65 (dd, J = 5.4, 5.1 Hz, 2
H),2.57(s, 3 H), 2.51 (s, 3
H), 1.74-1.53 (m, 4 H), 1.43-
124 (m, 4 H),0.94 (1, } = 7.4
Hz, 6 H); LC/MS 397 (MH+)

(I-2a-169) 2,4-dimethyl- H 7.66(d,J=75Hz, 1 H),
phenyl 7.11-7.08 (m, 2 H), 6.20 (s, |
H),4.42 (dd,J=5.5,4.8 Hz,

2 H), 3.89-3.81 (m, 1 H),

) : 3.65(dd, J =5.4,5.1 Hz, 2
H), 2.58 (s, 3 H), 2.48 (s, 3
H), 2.35 (s, 3 H), 1.72-1.53
(m, 4 H), 1.43-1.30 (m, 4 H),
0.94 (1, )= 7.2 Hz, 6 H);

LC/MS 377 (MHH)
(1-2a-170) | 2,4-dimethyi-6- H . | 7.15(s, 1 H),7.01 (s, 1 H),
chlorophenyl 6.20 (s, 1 H), 4.50-4.39 (m, 2

H), 3.89-3.81 (m, 1 H), 3.67
(dd,t,J =53 Hz, 2 H), 2.56
(s,3H),233(s,3H),2.17
(s,3 H), 1.72-1.54 (m, 4 H),
1.44-132(m, 4 H), 095 (1, ]
= 7.5 Hz, 6 H); LC/MS 411

.| (MH+)




Jf &10% = =& ()- {EEr FFOGH+HMBdY7! 19 APR 2003 .
111 41109F& ()-!fS, #10%T& ()-!fS, #10%m& ()-!f &10%mM& ()- !f . &10%m& () -
I f &10% W& ahz7sasHPHHHHHHHH-_@ 1! @O0%&' () - 10% ()- 10T 3H/usoonies4

10Tf: 1099& () -1 @10%T& ()-'!14! 10%& () - HHHHHI K} [ 9~_@

111 c#109%& () - z! #109&' () - z! #10%+p+& () 43ys10%& ()-4 10%& ()-!

0! @O%& ()-K{K~KKKKK~ @ @ 1!!, 10%& ()-y %mO%& ()-!10%& ()-9#10%&' () -
#1002 Z & ()-z! #10%& () zKKKKKKKKpV?@

1! $F41094 3 W
/ 109%& () - )y %(iﬂ IJy(d, J = 8.4 Hz, 1 H),
9GL0%) & g () - KRKKKIKRKRI(GQDH), 7.62 (d, ) = 8.1

() - 9&z10%) 8z( ) H),810%.8 K),4610% & ()
'K)-  S10%)dd, (>-12.6, BEMANI N, ()] &
f y3(mLOYx\39 (&d, §)=-13.5y $BHOY § () -
- y! 10%&'(]+th-¢5-3§3> ,[IH 3.d0 B
m10% & ()- y! 10%" &

“()-] Y, 3(410% ?ud,)—leY 7 §i ()
y9310% &|() - >LALUYLLLLLCGH7 z10p6| (~& ()} @10%'| (" &3(0k1a, 5 LA &zé
Ilg%&'(Hy f10% & ()- yl6!10%& ()- ysH 1 109 & () hlddd LMY, Ecnd3s(" & ()
: (MH+)

(1-2a-172) 2-chloro-4- H 8.10(d,)=8.4Hz, 1 H),
: triflvoromethyl- 7.78(s, 1 H),7.62(d,)=38.4

- KKKKKKKHKON- 7
y 10% & () -
y$ 109 &[()- v,

pheny! Hz, 1 H), 624 (s, 1 H), 4.48
(dd,3=6.0,4.8 Hz,2 H),
3.91-3.82 (m, 1 H), 3.67 (dd,
J=5.4,5.1 Hz, 2 H), 2.59 (s,
3 H), 1.74-1.54 (m, 4 H),
1.43-1.31 (m, 4 H), 0.94 (¢, J
=72 Hz, 6 H); LC/MS 451*
(MB+)

(1-2a-173) | 2-trifluoromethyl- | ethy)(S) Y\l/ 1.01 (9H, t), 1.28 (6H, d),
4-isopropylphenyl 1.63 (2H, m), 2.15 (1H, m),
2.56 (3H, 5), 2.95 (2H, m),
3.49 (1H, m), 3.65 (1H, m),
4.36 (1H, m), 4.53 (1H, m),
6.51 (1H, s), 7.48 (1N, d),
7.63 (1H, 5), 7.76 (1H, d)

(1-22-174) | 2-methyl4- ethyl(S) \(\7 0.31 (2H, m), 0.64 (2H, m),
) methoxyphenyl 1.02 (3H, 1), 1.10 (1H, m),

. 1.63 (1H, m), 1.75 (OB, m),
2.06 (1H, s), 2.53 3N, 3),
2.58 (3H, 5), 3.04 (1H, q),
3.57(1H, q), 3.83 3H, s),
429 (1H, m), 4.53 (1H, d),
6.16 (1H, s), 6.84 (2H, m),
7.78 (1H, d)

(1-2a-175) 2-chloro4- ethyl(S) \(W 0.32 (2H, m), 0.65 (2H, m),

fluoropheny! 1.02 (3H, 1), 1.10 (1H, m),
1.67 (2H, m), 2.58 (3H, s),
3.05(1H, q), 3.59 (1H, q),
3.92 (1H, m), 4.35 (1H, m),
4.57 (1H, d), 6.19 (1H, s),
7.10 (1H, m), 7.27 (1H, m),
7.90 (1H, m)
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fa):

" 1098 D& ()

- fa):

CT/US99I27054
y# 10% & ()-*

"109%*>&' () - yc

'810% & () - OOOOOOOOOnaTG 210% 10*10*y10*110% & () -1 1s10% & () -
10% & () -sTO%-E -

y, #109%-&'
109DZYD8&!
109%-& () -
10%-& () -
yVP@ #10

F—a 16 z103%

FOAL0%#E! (]
y&@0%& (

) XYy & L&

(RAC NI

S379 (MH+)
- yHH#10%0-&' () - % y#
- PP*GaQ QQ Q [>aTG

r\fr'h#1ﬂ()/.|.9 /\ 1)

Ur[u\_’ T =)

031 (2H, m), 0.64 (2H, m),

4 PR obo¥

y$1098 & () -

i 01 mmmxr}m@mﬁm [:aT

10+10+y1 1) - &Y1086-&
G z10% yJ0Y%R& () - % F&$10%me. () - 51@%(2}; |f,,)&z@
&$10%| 9%& () -) SSSST| [: TG z10% y- 357( g
yl 110988 ' ! ,1,54,,;)
y" 1098 &4’
NbmMLOY&& égg{%@?
y! 1098 &4’
 109&' &&' l(
1098 &&' ()
0Y" GLO¢ RO
f)109& && ) s
1100 &&{()-y y3UoF100%& && () R 08
, 1098 &&} () - X@v\wWYxYyYYYYvU |z £ &Hm
Dl *10%dth( d& () - J0& &108&' &10& ’ Jdn)ekSs g “W)Z[
VI [:vUg 2 14w & ()-Sy ' 1Q é‘&&éz&e%% d
&L&10%' & ()-t) W#10% & ()-~~ | V-2 AR, d) 80618 <
y"s*10% ‘6‘(’/ . I & S* T0% STLO% & (; bpDbR—d{d] u X
10 v - #] AR |y 2-mv8éq& B Ga X (1 AR S8R )
y10%-& ()-{ddeggHi MNAXP‘ﬂY &10%& O -- \ f&1094&07 (1H. m); 233 G4 . () |
| f &109%+&}()--- }f|&10%-& ()"'J) VF&10%| i & ()--i gﬁ [m, %ewwﬂm%
P, 10%) c& ()-10( 30(+10( H@#1d% & ()- @ #10%& ().t 438 ( 3.63 (1H, m),
y@#10%& ()-Zjjjliiiil[:vus z ly PF10%'[=& ()- 10p282&3.6)4.30 (Hqm); Fg
y#10% & §)- vy, & '[10%F) & () - ymMlo% & ()-|j kkSkkRi | | [4-9UkiHs d 1Ade9.8 (] -
, 6.84 (2H, m), 7.77 (1H, d)
(1-22-180) | 2,4-dimethoxy- ethy(S) 0.30 (2H, m), 0.63 (2H, m),
phenyl V\V 1.01 (3H, 1). 1.09 (1H, m),
: 1.70 (2H, m), 2.09 (1H, ),
) 2.58 (3H, 5), 3.03 (1H, q),
357 (1H, q), 3.86 (3H, s),
3.88 (3H, 5), 4.30 (1H, m),
4.57 (1H, d), 6.15 (1M, s),
6.62 (2H, m), 8.03 (1H, d)
(1-2a-181) |  2-methoxy-4- H 0.93 (6H, 1), 1.34 (4H, m),
chlorophenyl 1.63 (4H, m), 2.58 (3H, s),
3.62 (2H, d), 3.84 (1H, m),
3.90 (3H, s), 4.45 (2H, 1),
6.20 (1H, s), 7.04 (2H. m),
8.00 (1H, d)
(1-22-182) |  2-chloro-4- H 0.94 (6H, 1), 1.36 (4H, m),
' methoxyphenyl 1.63 (4H, m), 2.58 (3H, s),
3.65 (2H, 1), 3.84 (4H, m),

4.44 (2H, 1), 621 (14, s),
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& 10W&'()|—\&)2%Ez4§2 VB ety 3ROV IVE () ) ! LDPRANS MEFHW Iflilsl/|[fvua
()- L£9109

* 3" 1098vbH Wh jFO 10983 ()-8 FO 1%5%> n& ()- SH
1000vb* V& () =) 1109 PP W Al yNETINT 3\ yf10% *=& ()- 10%* &
110%* s & R 309 :
f°10% * & (322-241) 0% *2-flefyl-48 ' 10% &) - & 1FLC/LM%(MH&)F 10% * & ()t
10%* & () - 11223334| [sadthoxyphnyi0%* 109 ()-@& 10% * & ()- k
S g ()- #1001 & |()-F) STovr &l (Y- ni. 67366 7t 7u7vwz| [NAA10 * 10 * 1b

g () 6
110% T} (122242) | 2,4-dimethoxy- LC/MS 405 (MHH)
phenyl .

(I-2a-243) 2-methyl-4- LC/MS 393 (MH+)
methoxyphenyl .

) -
EXAMPLE 9 B
SYNTHES!S OF FURTHER REPRESENTATIVE COMPOUNDS OF STRUCTURE (1-2A)
5 The representative compounds of Table 6 were made by the following
procedure:
N
- . o
. N~/ U L N~
J CH
D x
CHs CHs
F3C FiC

10



&()- &9110%* & ()- 5'10% * & ()- 410%* & ()-) , 2003
# 10%*v& ()- @7777788|[: NA410 1910UKK&' ()- Y! 10% & () - 101/65&‘*&’)1
yS1096 & ()- MmO & ()-) "!310% & ()-f8Y8) 848888| [: NAAL0 508109 #& () -
&1096* " SN2 BI00s & ()- \U &10%W v & ()- 10% & ()-) PCT/US99/27054
09109 & () - 8888888 [ ?NA410 SL! 1099 & () - K("9%A109% & ()- | -0l 1, 1098& () -
WML0% & ()- 5@O0%)& ()-) a% 10% & () -Pp88888888f E10° S S@LO% & () -

i *10% & ()-10)10)10) /109 & ()--10% & ()-ysL! 10% & ()- 89999g9: | [: f E10
Af #1099 & ()-) 9f #10%$& ()-) ~1910% & ()- ~@10% & ()- 109 & ()-s SfflO%(
& ()-Z:p;;<1==>|[: TEL0 6,10% & ()- ) OR&3! 10% & ()-) '&10%); &

'&1096) 6&' () - ' &10%UW&]() - ' #HAN & () - >g>s>t >u>v>x>> zY81 sl /()& ﬁ)--
1 S1098( & (MmSn! S10% & (NS DT 10) LESN, CB9@:8’ () -

@#109 & (Jpa>>7b?7| [N2Y8L  YSH10%Rc6d brrsaad 0% & () - @F 10%& )

Fl 109 & () - y  J10% & () - 2?2P@A A I - szfl N9 & (P¢
31109 & () - @% - 4. 10%)- & ()- 3!10% &CR- ~

31109 & () - ABKBBZHE(] | - SRHL0%) >& () - ' M % 'ON 3RO & () -
3, #1099 & () - ,%&()- 31109 & () - [NA410)10)10)

F: 10%&() FODSOY) & ()- F539%409% &&' () - g

3,110% & ()-:BFE"F, F=FFF| [ : NAA10 , #10%z&' () -F:LC, #10%()& ()- @0%k)z& ()-

110%(z& ()- 10%k)z& ()- 10(chk)z& ()- FFFFFFF| [: NAMA10 S -10%! z&' () -

, 1s10%) & () - 1b30S10% & ()-y <|:109%#(#& ()- |:10%we& ()-

10%k) z& ()-FFGGEGEE G [ NAA10 & 510%kTgile ) - +109%8$& ()-3 +10%z-z& ()-3

10%2% & ()- plov& ()- S - 10%Jk) u& (T‘F'G&@/G G G+tG G G GhaTGLOo

<§< 510zk) z10zk) z10zk) zy( @rixds : gpresciniative 8]
10%zk)§& ()-s1l0%k)z& ()- le%zk)z& () Y . GGGRGUG\Q Gd [:aTGLO #10% (& ()-
108 & ()-%fl0NW & ()-k f10%W& ()- 10%& ()-) (10% & ()-d 4J"KKuLL|[:aTGLl0

6' 10% & ()- v (F+10% & ()- % q (F+10%&& ()- k o (F+109%&&' () - (F+10%&' () -

) #10% & ()-LLLLLLLMYMzY81 s™!10%s(s& () @Bs ! 1%41d* 1& () --

S#3' 1098"d*3" & ()--10*10*10*f 1098 & () - N

Cpd. No. COR’/SO,R’

) _ (1-2a-244) A'/

(I-2a-245)

(1-2a-246)

A'/\
A((\/
(1-2a-247) A|/A
"y

(1-22-248)




BMLO% & () - YMUWPNNNOQ [ : zY81
l- s 10%d*s& () -
I sl 10%;d*s& ()-

sl 10%;5&&%
@ 0%sd*
&10%sd*s& () -

109%6d* s& () - TRRR2SI SISKSLSVS| obU4 ~ 1098
. 310%4d*s& () -

3 10%sd*s& () -

s!10%d*s& () -

QOR'\RIR| [ : zY81

1'10%d*s& () -

S 10%sd*s& () -

9$310°/csd*s& ()- s! 10%3d*§

210%sd*s& () -

1'10%sd*s& () - y&#lO
10%sd*s&' () - 40000LPr PP
g&10% d* _&

I+10%3d*s& ()- g ( 10%&d*

s 0
he s O

s& ()-10sd*s10sd*s10sd*s

-10%d*s& () - VSYSf SSSSS| [ : b4

3 10%! & ()- K 3 10% &4)-—~3 : ()-3 F10%d*s& ()-M
@O0%d*s& ()-SSSSS T T| [|: 124.249}10%:d*s& - Ch&* MlO%:dks& ()-@
$10%d*s& ()- -109%d*s&|()-S_gl0Ysd*s& ()- k13 109%o& [)- T T/T8T;
TKTTT|[: bU4 S& 10% @s&' ()-Z 310%)s& () -4 s10%m1#n&ft) - s10%t& () -
v0s10%/ V& ()- ¢ Ps10%!in 8&2})2% E\?I'TpUrUt UcFbl4
S8910% d*, & () - & 10% d* |8 P29N Qo o, & 1) @#10% df, & () -
@#109%s& ()-' #F110%d4ys& ()- vUPUUUULDUU-]E * s10%sd*sk ()-' ! 10%*& () -
10d* 110d* 10d* &10%d* & (N ZI0ve & ()~ lUthUUUvawW[:~]< 3
10%d*s& ()-- y! 10%d*sd @Ra-251)4100sd*s& ()N 109%6d* sk’ ()-' "10%d*s& ()-
@10%sd*s& () - WKXXXCYYY|{[: ~] < vy |y#10%sd -- 110%sp*s& () --
1 10%d*s& ()= 1 10%d*s&}() - &10fy *& ()- &10W & ()-YY>ZR=[[[|[:~]<
-110%d*s& ()-- Ilo%;d : Vsd*s& () -
Y% 10%sd*s& () - 10%d"s(&2@)2—5[2ﬂ W' IM N] g NA410sdf s10sd*s10sd*s- &6
10%sd*s& ()-- |4!10%sd*4& ()- 2! 10%sd* sé& 109%sd*sk' () -
S/ 1 10%d*s& ()-Plw]1fA [ _|[: NA4JO f110% ¢ )- - SSHIOME& ()-- $10% & ()-
YH0% & ()- r)l10%a ()- d)10%UcdeO) [ @-—Na4lo 1 10% & ()-- s
3098 & ()-m 110% & ()- $419%Nn8sf)-y |10 .
(109 & () - @abbbeve| [ : NAA10 -1 1046 & () - .J ()-- | *10%& ()-
D( 10%K* K& ()-m "! 10% & )- y #1048 & () -veq dadyeze{e| ] [ NA410* 10* 10* -
7110% & ()-- 6%40%&& () Y4094V & () 1$10%*& ()-
S/I110% & ()-| eceeeee| [ : Jﬁé_%ogg? 0%W) V& ()-1- }10%& )-- 109 & ();
S109% & ()- 109% & ()- f 1 fpf i G :NA410 [ 1109 & ()-- =
11098 () -- 10% & ()- S'1099 & ()- . & ()-
[0}
(1-2a-255) AP(
o
(1-22-256) AH:/
o
22257 | A'/\[s)
) . o
(1-2a-258) T:O
(¢}
(1-22-259) A 5ot
(1-2a-261) A
(1-22-262) A o™~




F9" I100/c)&()-iiiiijj|[ NA410 Q " @10%)q& ()-y- S, @10%3 ﬁ%&%‘ 03
JL0% & ()- 'Y 109 & ()- 6109 & ()- YMOW& ()-jjjj j'j” gll
SlO(VQ* avO)0027846% Q" & ()-10)10)-10) +L10% &'()-y( 10%&1(()Hus99/27054
% 10% & ()-/j8j;j=jJdjojj|[:DbAL0 y#10%Q ~& ()-s '10% Q" & ()-z
lo%Q“&'()-l fle%Q*‘&'()-B 10%Q*‘&)5()- C&lO%Z(&'()-jIIIrnn*o|[:bA10
"109R& () - "10% & & ()- OB(' 10‘VQ&() GlL T3('10%!'& ()-G
y#lO‘V{‘V& ()-s dy#10% Qt& () s oyo{ 0} oooooowj | <10
L10%]+& ()-10}" 10} (10} Y109 &)= YSTOYpQ &)= 19%Q p& () -3
' 10%QFp& () - oooopr ~r | [ (F3a263)y 109+ &6gr> 0vg+&J ()- S(10%g+& ()- &
S(lO%;&'()- @oY%g+& ()- F'mlo%g+& ()-~rfrrrrr 11 <10f-'110%+& ()-8
-'110%+& ()-8 -'110%+&4 ()-8 @NY¥g+&' () - Q-1
+mLlOWh& () -rrrrrrr_?j]<1 W & ()-8 -'! 2189 &'()-? -1 110%+& ()-8
-'110%g+& ()-8 #3! P$! - !ﬁg_}ﬁﬁ 8rrrr i/!@q]’ﬂo #B1P$! - 110%g+& ()-8
-'110%9+& ()-8 -'110%g+& ()-8 -' 10%g+&" (F%8

#3! P$! | s" s#sSsSMsNsCs PshLpT=—11T0%F& ()-8 - 1 109 -3
#3IP$!-' 110%g+& ()-8 -' | L(LRpr20)} 8 -' ! 10;@«( 78 - 110%g+& () 8

Ps@s{s|s}s~ssshL,<-"110%+& ()-8 }'!10%q+ -1 110%+& () -
-1 110%g+& ()-8 #3! P! - 110%9+& ()8 - ! 1(5/m+& ()-8
ssssssshD, <-' | 10%g+#3! P$ -(l'_z'al%’@+& ()-8 -'"110%&% ()-8

-y (1-2a-267)
_ .
(1-2a-268) v
Y

(I-2a-269) Nj\
A,
7 so{l\/

(I8

EXAMPLE 10
SYNTHESIS OF FURTHER REPRESENTATIVE COMPOUNDS OF STRUCTURE (I-2A)
5 The representative compounds of Table 7 were made by the following
procedure:

SO

N/\(

_N 7 OH

CHs ]T

F3C



' 1109%9+& ()-8 -'110%g+& ()-8 #3! P$! sssstttthlLO<-'!10%g+& ()1-5 APR 20!13
- 1109%g+& ()-8 #3! P$!-'110%g+& ()-8 -'!10%+& ()-8 -' 1 10%+& () - 8

-1 10%+QVOPU/SIs6 &t 't (t)t*t DthL, <-' 1 10%g+& ()-8 -'! 10%g+& FGF/BSIN27054
-'110%9+& ()-8 -'110%g+& ()-8 #3!'P$!-'110%g+& ()-8 -'110%9+& ()-8

DIEtFtH Tt JtKENtve A\ <-' T 10>LH1I09R & () -98 , 5 109 & ()-10g+10g+10g+ m
10%g+& ()---'"110%9+& ()-8

#3! P$! vitwt xtyt ztttt hLO<>L! 10%R & () -, 3>LM'109%R & () -, 3, >L1 109 & () -, 3#3/ !>
LI10MR & ()-,3>L109%R & ()-,3>L'10%R & ()-,3ttttttt hLO<>L! 10%R & ()-, 3>L! 10
W& ()-,3,>LI110WR & ()-,3>L110MR & ()-,3>L109R & () -, 3#3/ _I>LM10WR & () -,
3t t uuuuuhDO<>L! 109 &#3/ !, >LI 109 & ia“ §>LI 109R & ()-,3>L110MR & () -, 3>L!
109 & () -, 3#3/ _'u+u, u-u. Tul u[ u\ ugGt< & ()-, 3>L! iR & ()-,3#3/ ! L>L!

109R & () -, 3L>LT100R & @m;,aﬁum&m%mmwﬁ@uﬁas 3\ u] U*u_uuuuuhL0<>
L' 10%R & () , 3>L! 1I0R & 3#3/ _I>LI 109R & (
)-, 3>L! 109 & () -, 3uuuuuuuhDO<>L! 109R &#3/ ! >L! 10%R & ()-, 3>LI 10R & () -, 3>
Ll 100 & ()-,3>L! 109R & ()-, 3#3/ _ uuuuuuvvgGr<>L! 10%R & ()- , 3>LHIOR & () -,
3#3/ _'L>L109R & () -, 3L>L! 109R & ()-,3>L'30MR & ()-,3>L109R & () -, 3vvVvVFVG
VHvI vhLO<>L! 109R & ()-, 3>L! 10%R & () - 09 R, 3>L! 100R & ()-, 3#3/ !>
L'109R & ()-,3>L! 10 & () -, 3l vJvrvsvtvfivvv 10%?' &#3/ I>LI 10 & () -,
3>LI10MR & ()-,3>L109R & () -, 3>L! 10 3#3[41 vvvvvvvvvgGH<>L! 109R & (
)-, 3>L10WR & () -, 3#3/ _'L>L! 109 & ( O0R™E ()-,3>LI 109 & ()-,3>L!'1
0 & ()-, 3vvvvvvvdD+<>L! 10%Hs®) () >L! , 3>LM10MR & () -, 3>L109R & (
)-,3#3/ _1>LN 10 & () -, 3>L! 109R RWWR+<>L! 109R &L 109R & () -
:;! 109R & ()-, 3>L!I 10WR & () -, 3>|#ToAR & ()-, L1863 & () -, 3>L 109R & () -,
twf ?7+<>LN 10UR &>L! 109R & 3/ I>L110R & ()-,3>LM109R & ()-,3>L!10
WM& ()-,3>LH1I0WR & ()-,3'w w) AOwPw_?2+<>L! 109R &>L! 109R & ()-,3>L109R
& ()-,3>L'109R & () - 3>LI 19R ,3>L10UR & () -, 3>LI 10UR & () -, 3?2WAWCWEW
I—IvvvaKwSC+<>LI 109R &>L! 1008 ) - 3>LI 109 & () - 3>L! 109 & () -, 3>5LL109R & (
)-,3>LI109R & ()-, 3>L! 109R & () -, 3KwLwnwowpwowr WhD+<>L! 109 &#3/ ISLHIOMR &
' ()- , 3>LN1I0UR & ()- , 3>L! %’;ﬁ ﬁ_()- , 3) >LT IOV, & () -, 3#3] _! r vawwwwwwg GF<>L! 10
W& ()-,3>L 10 & ()-,B %10 109R & ()= 3L>L! 109R} & () -, 3>L! 109R & () -

,3>L110WR & () -, 3 WCOSTI0YR &)= 3SCT IO &) -, 3>L! 109R & () -,
LI 109R & ()-, 3#3/ ! >L! 1004+22-230) B>L1 1003w x) X* x+x, xhDO<>L! 100R &#
3/ _I>LI109R & ()-,3>L!'1 LB ORI YR & () -, 3#3/ !, xTxUx

VW XxxxgGr<>L! 109R & ()} (I2a20%R & () -, X331 L>L! 109R & () -, 3L>L! TOWR & (
-, 3>L1 109R & ()-,3>L1'1 . ' ()-,3>L1 109R & () -,
3>LN10%R & () -, 3>L! 109R ISLVIOWRTRN () -, 3>L! LOWR & () -, 3XXXXXXXA@
0<>L! 10%#3/ | >L! 100 & ( & (). 3211100 & (Y-, 3>5L 109R & () -, 3#3

| _Ixyy!y"y#y(ydDO<>L! 10{ L2l DA% & () -, o ™REALOMR & ()- , 3>LN10MR & () -

SLII0MR & () -, 3>L! 109R ) -, 3(y) S/*y+y ySyTy <SLHIOWR & () -, 3>L! 109R &
-, 3>L1109R & () -, 3#3/ =kt 100Rfe: 3> -E——P>L! 109R & () -, SlyWwW
éeyyyth0<>L! 10R & () -, P2y ()-,3>L!1 & () SPLI 10K & () -, 3>L!10%

TR & ()-,3#3/ ! >L! 109R & () -, 3yyyylyyyhDO<>LXIO%R &#3/ _! PLIIOR & ()-, 3>L! 10%

R&()-,3>L110WR & () -, FETOIRG)="3#3—TyyyyyyzzgSt<>L! 10 & ()-,3>L!1

0%R & ()-,3#3/ ' L>L! 109 €-2a-273LpL! 109R & G-, 3>L! 10%R & () -, 3>L! 109R & ()
-,3z

zzz3z4z5z6zhL0<>L! 10%R & 9)23.3;@' 10R & () - F10WR & () -, 3>L'109R & () -

#3/ _1>LI109R & () -, 3>L! YR & 3627zezéé®i zhDo<>|! 109R &#3/ ! 5L! 10%?‘
& ()-,3>L 10 & ()- , 3> 10%?' &' ()- ,3>L1109R7& () -, 3#3_1izzzzzzzz2gGH<>L! 10,
OAR‘&'()-,3>L!10°AR‘&'()- d#é Y ST TOVR & () -, JSLTTOUR} & () -, 3>L! 109R & () -

, 3> 10MR & () -, 3zzzzzz{d AR & ()>L! (1’,@&' ()-, $>L! 10%72' & ()-,3>L'10
MR & ()-,3#3/ _I>LNIOWR & , 3>LIHIOMR & {

{{hL+<>L! 109 & ()>L! 109 L0 & ()= 3=11100%R & ()-, 3>L! 109R & () -

-, 3#3/ _1>L1109R & () -, 3{[ {4);;1135{ B{ hD+<>L! 1Q%? & ()#3/ |1 >LI 109R & ()-,3>L11
0% & ()-,3>L! 109R & () -|_3>LI 1096 & ()-.3#3/" 13{ { {a{B{c{{{gGr<>L!I 10%R & (
)-,3>LI 109R & () -, 3#3/ ! Lﬁl.}@)% & () -, 3L>L! 10%ga& () - |3>L! 109R & ()-, 3>L! 1"
00R & () -, 3{{{{{{{{hLo=x VT ), 35L! 10@? ()-,3>L 100R & () -, 3>L! 100R
Y& ()-, 3#3/ I >LI 100R & ( -, 3>L! 10[{%? & {{{hD0< |_I 109R &#3/ ! >L! 109R
"&()-, 3L 10T & () - L1094 & L1009 {11 D E gGr<>L!
109 & () -, 3>L! 109 & () , 3#3/ I L>L! 1ow & ()-,3L>L! 1ow & ()-,3>L! 109R & (
)-,3>L1 1098 & ()-, 3E| F| O P| x| y[| | hH, <>L! 109 & () -, 3>L! 10%R & () -, 3>L! 10%R

& ()-,3>L1 10%R & () -, 3#3/ | >L1 109R & ()-, 3>L! 109R & ()-, 3[||[]]]]~=0<10*"
L?2410% & ()- y#=10%& ()-( L=109%& ()-
; 1098 & () ->LN 109 & () -, 3#3/ _[ | [ | ][] rN<10*'

L?410#30 x! Q 109% & ()-3x! Q 10% & ()-3x! Q 10% & ()-3x! Q 10% & () - 310*10*| }}}
}}/30}gGr<x! Q 10% & ()-3x! Q 10% & () - 3#30 x! Q 10% & ()-3x! Q 10% & ()-3x! Q 1



110%*& ()- F10%*& ()- f10%*& ()- #3 KLMWyz{| hLOf 10%*& () g}‘ % O -
#3 £10%*& ()- [10%*& ()- f10%*& ()- f10%*& ()- ]}hL, f10%D ?@

f 10%e* & ger& ()- 110%*& ()- #3 f10%7& () - 110%*grn) 10%* #3
flO%a*&‘(‘%) H%/e*& ()- f10%*& ()- f10%*& ()- #3 0123hLOf 10%%{4)-
f10%e*& ()- #3 f10%*& ()- f10%*& ()- Sﬁ 0%*& ()- f10%*& ()-

34[\]~ | hL, f 10%*& ()- f10%*& ()- f10%e*& ()- f10%*& ()- #3 f10%*& ()-
f10%*& ()- | my$)~=, £10% =! 1090 ()- mh#l0%& ()-( ° 10%& ()-

(I-2a-281) Xon
(1-2a-282) TN

EXAMPLE 11
' SYNTHESIS OF FURTHER REPRESENTATIVE COMPOUNDS OF STRUCTURE (I-2A)

The representative compounds of Table 8 were made by the following

procedure:

- -
: 1) NaH, BrCHCH(OMe), :

]L/\NH 2) aq. HCl I/\N/\'rH
=

Amine
NaBH3;CN

Y




#3 )CFTZ|[:,f1 010%& ()-° X10% & ()-° S10%& ()- PY)ZlO%S(6&1(5APR 2,3

100 ()- | 109% & ()-|[NA410' 10' 10' &10% & ()- &10% && ()-1y)10% ' &()-

OF&10% &

pF&lo%f)b 8??‘?’7?‘? 4("10% & ()-1) ?XF"&("10% & ()1 (" 10%&({‘:7’”5?83/7"3"() ("

10% & ()1 (*10% & ()1 bB 4(" 10% &( 10% gy () - 1) 2XF" ("10% & ()1 ("10% & ()- !

100 & ()-1("10% & ()- 127>, 4(" 10% " 10% & ()-1) 2XF" (" 10% & ()-1 (" 10% & ()-! (
|

"10% & ()-1("10% & ()-1234567TUFF*("10% & ()-1("10% & ()-!) ?XF" ("10% & ()-

("

109% & ()-1("10% & ()-1("10% & () -1 UWWKYxyzbF*(*10% & ()-!("10% & ()-!("10

BE& ()-1)?XF" ("10% & () -1 ("10% & ()-! (Table’ & ()-!2z{|}~bF*("10% & ()-!("10%
10%&())( 10% &
pEsent \

& ()-1("10% & ()-1(" 10%&().|)’>XF

("10% & ()-1("10% & ()

()-! ~bF*("10% & ()-!
\ () -1 ~bF* (" 10%,

& ()-1("10% & ()-!(" 10%&( I( 10%&()l 10%&) ("10% & ()-1) 2XF"
~bF* (" 10% & ()-1("10% & ()-1("10% & ()-1("10% & ()-1("10% & ()-1("10% & ()-

) 2XF" -

()- '( 10%&() '( 10%&() !
& ()-1("10% & ()-! (" 10%&(

0("10% & ()-!("10% & ()-!

*("10("10% "10% & ()-!'("10% &
STUWKZ[ ~AB* (" 10(("10% & ()-! &
-1)?XF [\ qrzzZ: * (" 10(" 10% &F4Q -

(" 10%4

& () - Rf(

~bF*( 10%
1) 2XF" ~bF*

(1 ("10% & ()-1("10%
8109% & ()-!("10% & (

1 01~bF* (" 10% & ()-1("10% & ()-!(" wt%&() (" 10% & ()-!("10% & ()-L
("10% & ()-!) ?XF" 12RSTUV~bF* (" 10% & ()-! ("{10%
_I( 10% & ()- l( 10% & ()- l)’>XF vvv/wxyz ~bE2

109% & ()-1("10% & ()-
'10% & ()-1("10% & ()
& ()-1("10% & ()-!("
("10% & ()-!("10% &
"~AB*("10% & (("10%
"AB*("10% & (("

()-1)2XF"/1: OM/V6* (" 1
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SYNTHESIS OF FURTHER REPRESENTATIVE COMPOUNDS OF STRUCTURE (I-2A)

Toluene, 100C  CHj;

5 The representative compounds of Table 9 were made by the following
procedure:
. )
e
R'NCO N
- ]T P p

CHs

F3C
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Table 9

Analytical Data for Representative Compounds-

v/(NJ\H’R'

CHj

F3C

Cpd. No. R’

(1-22-414)

(1-2a-415)

(1-22-416)

(1-2a-417)

(1-22-419)

(1-22-420)

=
X
L,
| \/CLC,,
(1-2a-418) \(\O
A
YN

(1-2a-421)
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(1-2a-423) \/AU

EXAMPLE 13
REPRESENTATIVE COMPOUNDS HAVING CRF RECEPTOR BINDING ACTIVITY

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

More specifically, the binding assay is performed in 1.5 ml Eppendorf
tubes using approximately 1 x 10° cells per tube stably transfected with human CRF
receptors. Each tube receives about 0.1 ml of assay buffer (e.g., Dulbecco’s phosphate
buffered saline, 10 mM magnesium chloride, 20 pM bacitracin) with or without
unlabeled sauvagine, urotensin 1 or CRF (final concentration, 1 pM) to determine
nonspecific binding, 0.1 ml of ['*’I] tyrosine - ovine CRF (ﬁm;l concentration ~200 pM
or approximately the K, as determined by Scatchard analysis) and 0.1 ml of a
membrane suspension of cells containing the CRF receptor. The mixture is incubated
for 2 hours at 22°C followed by the separation of the bound and free radioligand by
centrifugation. Following two washes of the pellets, the tubes are cut just above the
pellet and monitored in a gamma counter for radioactivity at approximately 80%
cfficiency. All radioligand binding data may be analyzed using the non-linear least-
square curve-fitting program LIGAND of Munson and Rodbard (4nal. Biochem.
107:220, 1990).
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EXAMPLE 14
CRF-STIMULATED ADENYLATE CYCLASE ACTIVIFY

The compounds of the present invention may also be evaluated by
various functional testing. For example, the compounds of the present invention may
be screened for CRF-stimulated adenylate cyclase activity. An assay for the
determination of CRF-stimulated adenylate cyclase activity may be performed as
generally described by Battaglia et al. (Synapse 1:572, 1987), with modifications to
adapt the assay 1o whole cell preparations.

More specifically, the standard assay mixture may contain the following
in a final volume of 0.5 ml: 2 mM L-glutamine, 20 mM HEPES, and 1 mM IMBX in
DMEM buffer. In stimulation studies, whole cells with the transfected CRF receptors
are plated in 24-well plates and incubated for 1 h at 37°C with various concentrations of
CRF-related and unrelated peptides in order to establish the pharmacological rank-ord;
profile of the particular receptor subtype.' Following the incubation, the media is
aspirated, the wells rinsed once gently with fresh media, and the media aspirated. To
determine the amount of intracellular cAMP, 300 pl of a solution of 95% ethanol and
20 mM aqueous hydrothloric acid is added to each well and the resulting suspensions
are incubated at -20°C for 16 to 18 hours. The solution is removed into 1.5 ml
Eppendorf tubes and the wells washed with an additional 200 pl of ethanol/aqueous
hydrochloric acid and pooled with the first fraction. The samples are lyophilized and
then resuspended with 500 pl sodium acetate buffer. The measurement of CAMP in the
samples is performed using a single antibody kit from Biomedical Technologies Inc.
(Stéughton, MA). For the functional assessment of the compounds, a single
concentration of CRF or related peptides causing 80% stimulation of cAMP production
is incubated along with various concentrations of competing compounds (10 to
10¢ M).

It will be appreciated that, althqugh specific embodiments of the
invention have been described herein for purposes _of illustration, various modifications
may be made without departing from the spirit and scope of the invention.

Accordingly, the invention is not limited except as by the appended claims.
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CLAIMS

1. A compound having the following structure:

Ra

(r)n%.a\N/Rl
T
N~

C
A,/ R2
2 -
including stereoisomers, prodrugs and pharmaceutically acceptable salts thereof,
wherein:
nislor2;

[

A and C are each independently nitrogen, carbon or CH;
B is nitrogen or CR;;
with the provisos 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;
X is nitrogen or CH;
Ar is aryl, substituted aryl, heteroaryl, or substituted heteroaryl;
R is an optional substituent which, at each occurrence, is independently alkyl,
_ ) alkylidenyl, arylalkyl or heteroarylalkyl, wherein m is 0, 1, 2 or 3 and represents the number '
" of R substituents; )
R, is -C(H), ,(RXR;) or -SO,R;
R, is hydrogen or alkyl;
R, is hydrogen, alkyl or haloalkyl;
R, is hydrogen, keto, alkyl, alkylidenyl, or halo; and
R, is a radical of the formula -Y-Z-R,, wherein
Y is an alkanediyl, substituted alkanediyl, or a direct bond,
Z is NH, -N(R,), O, S, SO,, C(;O), C(=0)0, OC(=0), NHC(=0),
C(=O)NH, NH(SO,), (SO,)NH, NR,C(=0)O, or a direct bond,
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R, is hydrogen, alkyl, substituted alkyl, aryl, substituted ary], arylalkyl,
substituted arylalkyl, heterocyle, substituted heterocycle, “heterocyclealkyl, or
substituted heterocylcealkyl; or

R, and R, are the same or different and independently alkyl, substituted
alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocyle, substituted
heterocycle, heterocyclealkyl, or substituted heterocylcealkyl; or

R, and R, taken together with the nitrogen atom to which they are
attached form a heterocyle ring or substituted hewerocyle ring;

or R, and R, taken together form cycloalkyl, _substituted cycloalkyl,
cycloalkylcycloalkyl, substituted  cycloalkylcycloalkyl, cycloalkylaryl, substituted
cycloalkyaryl, cycloalkylheterocycle, or substituted cycloalkylheterocycle.

2. The compound of claim 1 wherein » is 1 and having one of ﬂ:e
following structures:
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3. The compound of claim 1 wherein » is 2 and having one of the
following structures:
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N Ny
| N/k
-3)

@

R

Rz
(1-4)

5. The compound of claim 4 wherein X is CH and having one of the
following structures: ’

6. The compound of claim 4 wherein X is nitrogen and having one of the
following structures:
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7.

118

~ Ry
s N7
N

=
N
|
N/k R2
(1-3b)

15 APR 2003 .

PCT/US99/27054

The compound of claim 1 wherein Ar is pheny) or substituted phenyl.

The compound of claim 7 wherein substituted phenyl is 2,4-

dichlorophenyl, 2-chloro-4-methyl-phenyl, 2-methyl-4-chloro-phenyl, 2.4,6-trimethyl-phenyl,
2-chloro-4-methoxy-phenyl, 2-methyl-4-methoxy-phenyl, or 2,4-dimethoxy-phenyl. - =

9.
heteroaryl.

10.

11.

pyndin-3-yl.

12.

13.

14.

15.
propylCH,0CH,),

The method of claim 1 wherein Ar is heteroaryl or substituted

The compound of claim 9 wherein heteroaryl is pyridinyl.

The compound of claim 9 wherein substituted heteroaryl is 4-methyl-6-
dimethylamino-pyridin-3-yl, 4-dimethylamino-6-methyl-pyridin-3-yl or 6-dimethylamino-

The compound of claim 1 wherein R is hydrogen.

The compound of claim 1 wherein R is alkyl.

The compound of claim 1 wherein R is arylalkyl.

The compound of claim 1 wherein R, is -CH(n-propyl),, -CH(n-

-CH(phenyl)(CH,OCH,), -CH(CH,OR),),

~CH(CH,OR’Xethyl),

L g
v
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-CH(CH,OR)(n-butyl), -CH(CH,OR")(tert-butyl), -CH(CH,OR’)4-chloro-phenyl),
-CH(CH,OR)XCH,CH,SCH,), -CH(CH,CH,;XCH,Ophenyl), where each-occurrence of R’ is
independently selected from C, salkyl.

16.  The compound of claim 1 wherein R, is -SO,R;.

17.  The compound of claim 1 wherein R, is -C(H), ,(R,)(R,).

18.  The compound of claim 17 wherein R, is -CH;R,.

19.  The compound of claim 17 wherein R, is -C(=O)R,.

20.  The compound of claim 17 wherein R, is -CH(R XR,).

21.  The compound of claim 1 wherein R, is hydrogen.

22.  The compound of claim 1 wherein R, is alkyl.

23.  The compound of claim 1 wherein R, is keto.

24. The compound of claim 1 wherein Y is dlkanediyl or substituted
alkanediyl.

25.  The compound of claim 1 wherein Y is a direct bond.

26., The compound of claim 1 wherein Z is NH, -N(R,), O, S, SO,, C(=0),
C(=0)0, OC(=0), NHC(=0), C(=O)NH, NH(SO,), (SO,)NH or NR,C(=0)0.

27.  The compound of claim 1 wherein Z is a direct bond.
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29.  The compound of claim 1 wherein Ry is aryl, substituted aryl, arylalkyl

or substituted arylalkyl.

30. The compound of claim 1 wherein Ry is heterocyle, substituted
heterocycle, heterocyclealky) or substituted heterocylcealkyl.

) 31.  The compound of claim 1 wherein R, is methyl.

32.  The compound of claim 1 wherein R, is ethyl.

33.  The compound of claim 1 having the structure:

R)m=0,1

34.  The compound of claim 33 wherein Ar is 2,4-dichlorophenyl, 2-chloro-
4-methylphenyl, 2-trifloorometyl-4-chlorophenyl, or 2-methoxy-4-trifluoromethyl.

35. The compound of claim 33 wherein m is 0.
36.  The compound of claim 33 wherein R, is CH(alkyl)alkyl).

37.  The compound of claim 36 wherein R, is CH(n-propyl),.
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50. A method for treating irritable bowel syndrome in a warm-blooded animal,
comprising administering to the animal an effective amount of the pharmaceutical

composition of claim 45.

51. A method for treating inflammatory bowel disease in a warm-blooded
animal, comprising administering to the animal an effective amount of the

pharmaceutical composition of claim 45.

52.  The compound of claim 1 wherein the compound has one of the following
structures:




