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DERI VATI VES AS CRF RECEPTOR ANTAGONI STS Technical Field Th| S invention
rel at es wenepaishy to CRF receptor antagonists, and to net %;,0 §4-€ating
di sorders by adm nistration of such antagonists to a warm 3 animal in

need thereof. Background of the Invention 10 The first
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1981). Subsequently, sequences of human and rat CRF were isol ated and
determned to be identical, but different fromovine CRF in 7 of the 41
amno acid residues (Rivier et al., Proc. Natl. Acad Sci. USA 80:4851,
1983; Shibahara et al., EMBO J. 2: ArgimicebBgld 15 CRF has been found to
produce profound alterations in endocrine, nervous and inmmune system
functioh. CRF Tdisjeventensuglates geuerallydo GRF seceploy mitagonigiscall to methddriobtreatifig t he
basal andlsgtdmé?s' afministrationydf suelr antagomwists Ioowarophlooded imakin fiéod CHerEof.,

B- endor phin, and ot her pro- opionel anocortin ("POVC')-derived peptides from
the anterior pituitary (Val e eBaekgroundof thadremtidn213: 1394- 1397, 1981).
Briefly, CRF is believed to initiate its biological effects by binding to a
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Evid ﬁ% %F is conpledrig A TP binding,ardfeion t he
pat hophysﬁ’PSTr alofﬁ'”é‘?cf"é’e & 1576Tld@? §98®B‘fh&§‘\m¢d1 -ginyiataddnesepse ino be a
key int er’ﬁ'ﬂ'ﬁ‘i Rl prpductomphs (BilezkdienydeM..cand W.RinMele, Eedasrinelpbonkd$slss,
endocr i ne®62g]88 arEb‘bE“éSBtBI &r GRE hagenopCheshf eJpapdefrom| rat (RerriCeet al, Emioest .
90: 2555- 25510):3553061.5993), and/husean bagin (Chep etalc BNASQ0(O8967-89711 9993; Vil ttder s et
al ., R@gul, Wﬁtﬁé@élé: 19934, Thin gZpptoises 419 pmiDRFaci) prpsire eomprisinglsevenne of
t he pi votmasmbsaget pamming:deroajns. s¥hstamparisnnr oft identiyrbetiveersrak aud birBanssequencesci al
rol e i n ishowgs bigh degreetnd howdlpsy (370@rtithe amopciddevel.0o stress. Admini stration of
CRF directly to the brain elicits behavioral, physiological, and endocrine
responses i derfniadditiont o itsirolsan otirselatigrthé prodmﬁoamit‘mrfbatﬁmdc,t(mﬁis&ﬁsbessf ul
envi r dhmarlicvefdo candingé eyany of thecadeldine\aatinbinity kit béhayiea! respbnsds tERkesg, esul t s
i n behaviand alay 35 irvolved/iat thopathidphysiclogyosf affective Nbtdess. 3ofecd 3] CREISRieved
per si st erib baatkey dfiteimediafy ithemnainhation beteeq ik agmane, Bkt hérvéds, aldoerindr ai n
Res. 278:a83 2ardib9ikdnlar Sisiems|(Gtofford ef all eClin. Invest. 90:2555-2564, 1992; Sapolsky et
al., Science 238:522-524, 1987; Tilders et al,, Regul, Peptides 5:77-84, 1982). Overall, CRF
40 appears to be one of the pivotal central nervous system neurotransmitters and plays a crucial
role in integrating the body's overall response to stress.

Administration of CRF directly to the brain elicits bebavioral, physiological, and
endocrine responses identical to those observed for an animal exposed to a stressful
environment. For example, intracerebroventricular injection of CRF results in behavioral

45 activation (Sutton et al, Nature 297:331, 1982), persistent activation of the
¢lectroencephalogram (Ehlers et al, Brain Res. 278:332, 1983), stimulation of the
sympathoadrenomedullary pathway (Brown et al., Endocrinology 110:928, 1982), an increase
of heart rate and blood pressure (Fisher et al., Endocrinology 110:2222, 1982), an increase in
oxygen consumption (Brown et al,, Life Sciences 30:207, 1982), alteration of gastrointestinal
50 activity (Williatas et al., dm. J. Physzo! 253:G582, 1987),-suppression-of: food consumption
(Levine et al, Neurapharmaco[ogy 22:337, 1983), modification of sexnal behavior
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In brief, this invention is generally directed to CRF receptor antagonists,
and nore specifically to CRF receptor antagonists having tfuf ﬂWIMng
general svoozbuss (1): R4- A{AY R (1) 10 including sterepbfmﬁlgz 4pr odr ugs
and pharmaceutically acceptable salts thereof, wherein RlL, R2, 43 R5, Re,
A X, and Y are as defined bel ow. The C§{F receptor antagonists of this
I nvention have utility over a wide rangé of therapeutic applications, and
may be used to treat a variety of disorders or illnesses, including
stress-rel ated disorders. Such nethods i nﬁl ug_ie adm nistering an effective
anmount of a CRF receptor antagoni SEHYPhthe MVERAGR: i on, preferably in the
form of a phar rrI]ritl;el,lti al . conposition, 15 to an_animal in need thereof. |
Accor di ngly, i nMaPRAE s R b Btncrally direriedclar GRIE receptorprsasonistsn sndamere |
di scl osed %’Gﬂﬁ%ﬁlbntﬂ&RBﬁ@eBﬁorm@n@&ﬂwwaﬁmsgagmimmgm:t his invention
in combPnation with a pharmaceutically acceptable carrier and/ or diluent.
These and ot her aspects of the inventigh will be apparent upon reference to
the 20 follow ng detailed descriptiédf. & this end, various references are
set forth herein which describe in e detaipl certain procedures, conpounds
and/ or conpositions, and are herebyX ™corpo6rdted by reference in their
entirety. 25 Detailed Description I the Idvention The present invention is
directed generally to conpounds WBefW a¥N coRki cotropin- rel easing factor
(CRF) receptor antagonists. In a first embodi nent, the CRF receptor
ant agoni sts of this invention have the fdélloWing structure (1); 30 Ii -R
i ncl udi ng stereoi sonmers, prodrugs and pH3rmaceutically acceptable salts
t her eof , ingleding steregisomers, prodrigsrand phar@aqemically Xedeptahlet saitgythereof, wBBRin N,i S
-N--, - N( R2) Ry, Rs, B, Krand (F-are 9@lefifi¢d180826 4 2 1 Nov 2005 PCT/ GB02/ 02377 Z is
O S olONR9I R is alkyl, substituted alkyl, aryl, substituted aryl,
het eroaryl, or ThebGRF treteptir atwepamistaofythis iBenkion Myely 0@y oval & Wide sapp6 toft ut ed
al kyl , al Wiscapeutichapplibdtiphs, ahdiinay beys0 e treaba RatlenabfkaiborddrBor iindt¥ed] REBMing al Ky ,
substi t ut stlessiréiyted disaddersorSuoh Inedody inclnde administering an effective amount of a CRF

receptor antagonist of this invention, preferably in the form of a pharmaceutical composition,

15 to an animal in need thereof Accordingly, in another embodiment, pharmaceutical
compositions are disclosed containing one or more CRF receptor antagonists of this invention
in combination with a pharmaceutically acceptable carrier and/or diluent.

. These and other aspects of the invention will be apparent upon reference to the

20 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
25
The present invention is directed generally to compounds useful as corticotropin-
releasing factor (CRF) receptor antagonists.
In a first embodiment, the CRF receptor antagonists of this invention have the

following structure (I);
30
A,
R&:\N, :Y?
X ™ Rs
I o
including stereoisomers, prodrugs and pharmaceutically acceptable salts thereof,
wherein:
35 A is a bond or C=(Z);
X is nitrogen or CRj;

Y is -N=, -N(R)-, -C(Rs)= or -O-; -



R4 is hydrogen, alkyl, substituted alkyl, CCORI, aryl, substituted aryl,
het erocycl e or substituted heterocycle; R5 is hydrogen, hal ogeq, NOV R005
substit uved2abses, aryl, substituted aryl, 10 heteroaryl pcgidiobaismt ed

het eroaryl, al koxy, thioalkyl, C(O)RI, NRIORIl or cyano; R6 is hydrogen,
hal ogen, al kyl, substituted al kyl, aryl,,substituted aryl, heteroaryl,
substituted heteroaryl, al koxy, thioal kyzf C(ORI, NRI ORI I or cyan; 15 R7
i s hydrogen, alkyl, substituted al kyl C(O) R, aryI , Substituted aryl,

het eroaryl, or substltubeg roaryl; R$ is hydrogen, hal ogen, alkyl,
substituted algey) , % d a het eroaryl, substituted

bet eroaryl, al Rbxy, F&Hﬁy JAW{VIWLI\RPW‘F d gFsl, hejerpayl, posubgtitnied

hydr ogen, al ky|, subst eferoast); aI k aryl, substituted aryl, heteroarYl, or
substityted heReroar ylls gﬁboaﬁcﬂl subgtitated halkyla ralkosy, dhibalkyle rhaloa refarss e

i ndependent |y hydr ogerfialoalkgly| = substituted alkyl, aryl, substituted aryl,
heteroaryl, suBstitut é@ih]'fbvﬁmﬁbghSubﬂ-ﬁutﬁéallﬂﬁehhlmmailoﬂkyl,he above terms have
the fol | owi ng Reani ng:is "dkogn, aikarhssubstituted gllyl, oB(E)R,, oaryhr substiteldd agincyclic
or cyclic, unsaturatedetrocydabusubstituted hetploegdle; hydr ocar bon contai ning from |
to 10 car bon aRons, whs |leydtogen,t alogen, calleyl, sebskipited RS, t Bl S amtitiRd Nirflg as

al kyl bt contains frdetetoatyh, Sibstitutedrhetérodryl, afRoRy,cthatkst, I@@)ﬁ? m@,m{{&ted
strai ght chain al kyl s cysi®t ude nmethyl, ethyl, n-propyl, n buty n- pentyl ,

n-hexyl, and Rfyie |ikeas hyiogeén, SBAlbgaA] el @mh@ggdalahcy,j smtypcgdgg(ﬁud._@qg%fpyl

sec-butyl, isobutyl, tefefouBlt Mbstitutel OReAEN}], aAB tﬂﬂfbaik?rkec Fhﬁ’éﬁﬂ} lve
saturated cyclic aIkyI nclude cyclopropy cyc obuty cyc openty

cycl ohexyl, - Gglcycl ogg m& a]]iﬁH Y

- CH2cycl ohexyl and WkifuRed Iat ed $"'Ps | nclaﬁ’ae

cycl opent enyl @nd cyc , “ma SO
referred to asl@“ hom)cllé) h d 1@ ? ]’c

rings such as decalin nan y nsa liira d 1} ¥ast one
doubl r tripje bon?ff‘

"al kenyl " or ' IkynyI

Tuical

&éﬁ%f Bk g 32 z asel”wasuts% e 9 and

bu tenyl,

branched al ke i nc e 1 but en
i sobutyl enyl , r}{'”’gé'nt eﬁgym?m, "f’“t %8% WEWWQICD, alkyl “substituted '

2-met hyl - 2- but enyl , 24 Rd a5, et btergeml. whi | e
represgntative str ht chain ands}é ed aI kynyl s include acetyl enyl ,
propyryl , 1- buré‘d’ﬁadlh%?“bgﬁ?h?/ °“2“§3‘§F&“§%5/I 3-methyl -1 butynyl
and the like. 45 "Aryl" neans an aromatic carbocyclic noiety such as phenyl

or naphthyl. " ’éﬁ?’ w@l IreEaightaphain %rw&b%gwamhea@t cyshie wnsugatedyatr ogen
at ons repSHUEL dfaW“rFBP'é%B}ﬂg H 940 |atomsCyhile thedermp“lomegsht hy| ) ,
- (CHz) zph@lyT” bas tgins fremd torfecarpaneatols Regeesentativey| "
nmeans 3 &?Wlsﬁmﬂéﬁbﬁ“é ’rséml ﬁh@t"@ﬂ ethyl, PtPl'OI!}@, mbutle nepeaill nthewyilapdat
| east one theelike; grile rsatseatesc brarched oy inclige risopoopyl evec -ty ], sisbtfutl,, feetrbuityl,
cont ai ni néfopentylcapdthellike. Repieyen@ios san@ad cpdic ey 1sHaTLBBORIGRADYI cyclobutyl,
cyclopentyl, cyclohexyl, -CHzcyclopropyl, -CHaeyclobutyl, ~-CH;cyclopentyl, -CH,cyclohexyl,
and the like; while unsaturated cyclic alkyls include cyclopentenyl and cyclohexenyl, and the
35 like. Cyclic alkyls, also referred to as “homocyclic rings,” and include di- and poly-homocyclic
rings such as decalin and adamanty], Unsaturated alkyls contain at least one double or triple
bond between adjacent carbon atoms (referred to as an “alkenyl™ or “alkynyl”, respectively).
Representative siraight chain and branched alkenyls include ethylenyl, propylenyl, I-butenyl,
2-butenyl, isobutylenyl, 1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-
40  dimethyl-2-butenyl, and the like; while representative straight chain and branched alkynyls
inclt:g: acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methyl-1 butynyl,
and the Like.

“Aryl” means an aromatic carbocyclic moiety such as pheny! or naphthyl.
45
“Arylalkyl” means an alkyl having at least one alkyl hydrogen atoms replaced with an
aryl moiety, such as benzyl, -CH»(1 or 2-naphthyl), -(CH,hphenyl, -(CH,):phenyl,
-CH(phenyl),, and the like.

50 “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




5 car bon atom including both nono- and bicyclic ring systzem %ﬂﬂﬁ
Representative heteroaryls include (but are not limted to) fury

benzof ur gryézoskdrsophenyl , benzot hi ophenyl, pyrrolyl, i ndﬂ}.ﬁbmi,&?i,ﬁdol yl,
azai ndol yl, pyridyl, qunolinyl, isoquinolinyl, oxazonI | SO0Xazo
benzoxazol yl, pyrazolyl, imdazolyl, 32| m dazol yl, thiazolyl,

benzot hi azolyl, isothiazolyl, 5 pyridaZinyl, pyri m' di nyI , pyrazi nyl ,

triazinyl, cinnolinyl, phthalazinyl, and quinazolinyl. "“Heteroarylal kyl"
means an alq% havi ng at Ieast one aI Kyl hydrogen atomreplaced wth a
het er oar yl $#i{fi%e? 1%125 nd; higxclic I’@EI’EJS?M Repagsentative) hetoatyls . 10
Heterocyclné‘“‘( ‘Eé’?é‘?‘e‘@’éﬂl% b dparofisanyl, thmhqnmbjoemthiﬁmg!ﬂ e, a 5-
to 7- nenb@fdyl niseindalyl iagaindalyl7 pyridyl,1 quinelinybr isaquianlipgl, conagglylhdscoxamold) e ri ng
which is ehenpewazolylapyrezelyld imidazodyly beszignidasplyh ribiagalylc bergmthiaxblyk hisotlgadolil,ns f rom
1 to 4 hetmridariuylspyrirmddindwiearity) trisgiayle cinadingl, phtbalazinyd,ged quieszplisy). and sul fur,
and wherein the nitrogen and sul fur heteroatons nay be optionally oxidized,
and the ni trogefHdtebaylatkylmemny ab elkglphiavingadt [lsast]omt £lkyli 3 dbgenl Somneplaghdng
bi cyclic rwittpsheteromil mbiety vaclpis -Chigpyaitnyle -G byainidingl, @ad teé fikd used to a benzene
ring as well as tricyclic (and higher) heterocyclic rings. The heterocycle
may bel@t t achedMetdociBls” (Ae PHERdOH Kureift i RO PheddrOdicle HEY el £5-itRC)-ude,
het er oar ylxﬁmﬂ&rﬂeinbﬁ&éclﬁb@ve- to Niembéted PEHEYclio hdiGtodydR AP Which Gs *&ﬁfa&r oaryls
listed abo¥firatdl uRiaREME] GSardthati, AdAGHHIhohlats FRNE1 RPA héthrdhtbRS ind
mor phol | nyécxecﬂ@arﬁrom m%gea,nx&ygapm ﬁhfmd'aﬂd wheRti e | &
val er ol actgy mﬁﬁtﬁ Qﬁﬂe TWitrogeh SleleARYs
tet rahysjr §.}‘l M'aﬂﬂe aﬂ%/
~tetrahydrqfhy ¢ het

t ei _rabydr mcﬁﬂ mcm?ej

havi ng at C
or

QUL nep! a
such as -@é‘g%%n Olg%m?g] V""I’ {c%yr% k)
unsat ugat € 13}1.,@! Vi ¥, car bon
at ons, “sug ’c cI RS e, @E‘ Yhdingl, ang
the Iike. EQH@ e BBy Lng
fused to JW e 3’ e ylaryl" means a cycloal kyl ring

fused to aryl, ch as tet raI i n. 'a%cl oal kyI het erocycl e means a cycl oal kyl
ring fused to a ['gmggns gn ’t"é’rﬂrﬁt caghege; allgl dydrogen atara geplacedi n
means Zny "Bﬂ‘attﬁéef%@?’é“g}ﬁuﬁgﬂ‘@]@j’ linyleaodygbe likgy | aryl al kyl, heteroaryl,
heterdaryl al kyl, heterocycle, heter ocycl eal kyl, etc.) wherein at |east one
40 hydrogen at Sipvrigaliodp misansia \iatursted of psataraicd {but 1ot argmatich sesbesyclic Kiag o
substi t uesfpntpming fom. 353 coon jerpsy geh asosirlapertane; prygloberans/hexslabeptans, t ut ed,
"subst i t u€hlehexege; andiheliks- context of this invention include hal ogen,
hydroxd®. cyan, nitro, amino, alkylamno, dialkylamno, alkyl, alkoxy,
al kyl t hi o, hal 6‘§V¢49ﬂll$ylwkphlkyl§m deeh!bdyhlg fasegl tal &k yycloatkybsbg,t sutkeds
aryl al kyl dedaliner oaryl, substituted beteroaryl, heteroarylal kyl, substituted
het eroaryl al kyl , heterocycle, substituted 45 heterocycle, heterocycleal kyl,
substit ut ed het‘Cydeatiyiagl’ knehns aNipeBiikyl NRg GfsedIoRoyl, sublisGeeinNl , Rb, NRoC(=0) ORb
NR SOZFb, -ORa, -C(ORD -C(OOR" -C(=O NRRRb, - OC(=O NRaRb, -SH, -SR,
- SORE, - S( =0 2RCycledl(leteraivcle” mEdns @ pybidalkyiisy Risel tRRa hadtbcliMe e t he sane or
different and independently hydrogen, alkyl, haloal kyl, substituted al kyl,
aryl, The term “substituted” as used herein means any of the above groups (e.g., alkyl, ary},
arylalkyl, heteroaryl, heteroarylalkyl, heterocycle, heterocyclealkyl, etc.) wherein at least one
40  hydrogen atom is replaced with a substituent. In the case of a 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, substituted
45 heterocycle, heterocyclealkyl, substituted heterocyclealkyl, -NR,R;, ~NR,C(=O)R,
NR,C(=0)NR.Rs, -NR.C(=0)OR;, -NR.SO;R, -OR,, ~-C(~O)R, -C(=O)OR,, -C(=0)NR,Rs, -
OC(=O)NR,Ry, -SH, -SR,, -SOR,, -S(=0);R,, -OS(=0O):R,, -S(=0),0R,, wherein R, and R;, are
the same or different and independently hydrogen, alkyl, haloalkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substituted heteroaryl,
50 heteroarylalkyl, substitated heteroarylalkyl, heterocycle, substituted heterocycle,
heterocyclealky} or substituted heterocyclealkyl.
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substituted aryl, arylal kyl, substituted arylal kyl, heter 613“ ? tituted
heteroaryl, 50 heteroarylallryl, substituted heteroaryl al , qye cycle,
subst i t uwexiozeeises ocycl e, heterocycl eal kyl or substitut edpogicaoaeysaheal kyl .

2 1 Nov 2005 WD 02/094826 PCT/ GB02/ 02377 6 "Hal ogen" neans fluoro, chloro,
bronp and iodo. "Haloal kyl" nmeans an al kyl having at |east one hydrogen atom
repl aced with halogen, 5 such as trifluoronethyl and the |ike. "Al koxy"
means an al kyl noiety attached through an oxygen bri dge (Le., -Oalkyl)

such as net hoxy, ethoxy, and the like. 10 "Al kylthi o" neans an al kyl noiety

attached throu qu,f ur I d ll.ryl) such as nethylthio,
ethylthio, and t Ogefy Breans %i fﬂgglb‘hoo?ﬂ‘?f“" g an al kyl noiety attached

t hrough a sulfo al l cyl) such as nethyl sul fonyl,

et hyl sul fonyjp %#‘Wé .M*JW" N‘R@H ﬁﬂf%‘yﬂeﬂﬂmﬁm %PW?%WMS&F”@% or
two al kyl é‘t‘?ﬂa‘?’f’ﬁ’&% Ot§h a “nitrogen bridge (i.e., -N all ey]) such

as met hyl am no, ethyl am no, dinethylam no, diethylamno, and the |ike. 20
"Hydr oxyal kyl " Mk qneans i@y alkyl, moiqty aitashiedthropghtan) exyeen brirge ieir Oxalkylyr oup.
"Mono- or WPk esyesthamyksthoxyeamdthe likeepr esents a nethyl group substituted with

one or two cycloalkyl groups, such as cycl opropyl net hyl,

di cycl é9r opy! netAlylthicinoeans an alkWanoigts atta@huythnmrgharsyllﬁalbh;lgd (Le.,e-ﬁraﬁgamx& an

al kyl subsdsinetitybibioyethylttao, afil] the)iké.kyl group. "Al kyl car bonyl oxyal kyl "

represents an alkyl substituted with a -C(=0 Gal kyl group or a -0OC(=0) al kyl

group. "Al kyl oxsskyisillfonyle plicaneai slkglrmeibty attached Skrohgh £6hlfohylbridge @Qealdosl
group.  30alkyfy sed dsithetfyisalionyll @RIQARAYISard the k. substituted with a - S al kyl
group. 15Mno- or di(al kyl)am no represents an anm no substituted with one

al kyl or with t4kyiahiky* sad *@SRAGINGS héan 3R ofRAP 2l mEibdy Aiohkd aFbRAH Ky! "

repr esent spigg tsera cS(PQSINQIH{v 19 shickiad Moty HREHD; ctﬁframﬂialz(ﬁ ﬁ@tﬂ Nfleth pdi ng

upon the ApdthelkesSubstitu represent ative conpounds’ o this 1nvention
40 i ncl ude the foI | owi ng structure (U through (XI): WD 02/094826 7 R414A0

R ..~ , .i ‘ﬁydllgxyalkyl” 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.

“Alkylcarbonylalkyl” represents an alkyl substituted with a -C(=0)alky} group.

25
“Alkylcarbonyloxyalkyl” represents an alkyl substituted with a -C(=0)Oalkyl group or
a-0C(=0)alkyl group.
“Alkyloxyalkyl” represents an alkyl substituted with a -O-alkyl group.
30
“Alkylthioalky]” 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.
35

“Mono- or di(alkyl)aminoalkyl” represents a alkyl substituted with a mono- or
di(alkyl)amino.

Depending upon the A, X, Y substituents, representative compounds of this invention
40 include the following structure (I) through (XII):




I I (Xla) (XI) (XU R 2 1 NOV 2005 PCT/ GB02/02377 In nore specific

enbodi nents of this invention, representative R groups of 2th|N{]V Qﬂﬂ&wentr on
i ncl ude wBl4hdggss NOt | imted to) 2, 4-di chl or ophenyl, 2, ﬂﬁk{y(L phenyl
2-chl ora4 nmet hyl phenyl, 2 nethyl--chlorophenyl 2,4, 6- trrne enyl ,
2-ch|oro-4-nethoxypheny|, 2- met hyl -4ne hoxyphenyl 2, 4d|nethoxyphenyl
2-trifluoronethyl-4-chl orophenyl, 3-nethoxy- 4ch|oropheny|

2, 5- di met hoxy- 4- chl or ophenyl 2-nethoxy-4trichloronethylphenyl, 2-

met hoxy- 4-i sopropyl phenyl, 2-nmethoxy-4-trifluoronethyl phenyl,

2- met hoxy- - i sopr opyl heﬁyl 10 2- nethQ§y34 met hyl plpen

4- et hyl - 6- di met hyl arfiYopyri di n- 3- yl, nethylazﬁ

met hyl - pyri di n- 3- yIR3 4 ani i 3 ylx= R,
4- di net hyl am no- pyri |n 3 vyl. alﬂlf%m# presentﬁtr 22 groups include
hydr ogen and al kyl a syl yIR¢ wWhi Rptative R groups

i ncl ude hydrogen, halo nR§uch as chI |ﬁ§, quorinﬁvﬁng 15 brom ne, al kyl
such as nethyl and ethyt, or hal oal ky uch as trif met hyl . WD 02/ 094826
8 Preferred conpounds according to thejfrvention are/ﬁ? 1 NOV 2005

PCT/ GB02/ 02377 R.. AL

7met hyl -1 - ( 1propyl - ,
y1J1, 2, 2a, 3, 4, 5- exapys
3- nethyl 4--[7-meth

apht hyl en-5-yl }- barZogf R R, % R,
4-[1- (1- e#hyl -propyl)-7- thyI drhyd 0-1111, 5, 6, 8- tg traaza- acenapht hyl en
-5yl ]-3 nethyl - benzor¥xrite (5 1- 3),(v® chl or o- 4- [7ﬂﬂnh | -1-(1 propyl butyl)

-trifluoronethyl phen
B;1-1); 5
5, 6 8-tetraaza-acen

87 4- (1,1, RoNT ¥ | uor o- eF R

3,4-d|bydro-|F+1,5,6,8{1etraaza acenaght hyl en-5-yl |NR10 benzonitrile
(5-1-4); 3-chloro-4-f

1- (1 -ethyl propyl) - R; | -3, 4-di ﬁr+1 5, 6, fraaza acenaphthylen 5
yl1l] - benzonitrile (5-f1-5I; ;

5-(2,4-bis-trifluor 1}# D6 At hyl -1, 3, 4, 5-t et r ah
ydro-1, 5, 6, 8- teth S
5-(2,4bis-trifluof® pRsny| 22 f- (fﬂ s

propyl -butyl)-1, 3, 4, pydrgtr ahydro- 1, axp-tri aza- acqnadhthylene (6-1-1).

The conpounds of the present invention may generally be utilized as the free
base. Alternativelg, the conpound§ of this |nventkon may be used in the

formof acid additid '§a ) ZO.ACIHN.OJW ion salts* e free base ani no

conmpounds of the pr fent i on A t,epare 5y kads wel | known in
the art, and may bellfq o fronror i d inorgatl c Sui t abl e
organi c acids incRud A ef F meRkj RC, behzo c s-wrbrc succini c,

6, !
met hanesul foni c, p-tolueksul fonic, @&%R oxal i c, mpnrc tartaric,
salicylic, citric, glMieonic, 25 lac mandel i c, c am c, aspartic;
stearic, palnitic,ngycolic, glutamc, and benzenesulfonic
') [

ﬁ = RS
RH\N/ TR,
o R

In more specific embodiments of this invention, representative R; groups of this

5 invention include (but are not limited to) 2,4-dichlorophenyl, 2,4-dimethyl-phenyl, 2-chloro-4-

methylphenyl, 2-methyi-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-4-trichloromethylphenyl, 2-

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

10 2-methoxy-4-methylphenyt,  4-methyl-6-dimethylaminopyridin-3-yl,  4-dimethylamino-6-
methyl-pyridin-3-yl, 6-dimethylamino-pyridin-3-yl and 4-dimethylamino-pyridin-3-yl.

Similarly, represeatative R, groups include hydrogen and alkyl such as methyl and
ethyl, while representative R; groups include hydrogen, halogen such as chlorine, fluorine and
15 bromme, alkyl such as methyl and ethyl, or haloalkyl such as trifluoromethyl.




acids. Suitable inorganic acids include hydrochloric, bydrobromc, sulfuric,
phosphoric, and nitric acids. Thus, the term "pharnmaceuti QalllND\ﬁcZ@&ﬁ)t abl e
salt" of wowootmze (1) is intended to enconpass any and @dr/GserRiAbl e salt
forms. 30 In general, the conpounds of structure (1) may be nmade according

to the organic synthesis techniques knogn to those skilled in this field,

as well as by the representative nethodS set forth in the Exanples. In
particul ar, conpounds of fornmula (tea) may be prepared according to the
followng 35 Schenme 1, starting from conpounds (XII1), in which the hydroxy
group is c@rfarmdaenppunsis gecordingitodheinventionare:abl e protecting group (Pg), whose
preparation is described in the following Exanples: Scheme 1 0 WO 02/ 094826
9 (ten C OPgueth§HIN(1iprapyl-ay)-R\HX1, RR-triftuordrethil)-2 Zrifluobimve iR Qien I 1, 1202302377

OPg -a Z - exdhyftb-153,6,8@Mazacncesipliyleae @-Bgls for oxidative cleavage of the
doubl e Bon@-wthyl4e[7-metiyii(b-propy ity ps Yatitiydrot 11-1,9)6@dethidzd- R hNYRAWORT-UP; 5
step b st aheizohiaile (2R si on of the hydroxy group in a | eaving group, such

as mesyl at{1(bthpl-gropil RNEBthP3,4.-3iHeHoALH- 05,68 ik tFhabd R ertip] 8.y R0 -k G-
derivati veb&zbﬁiai-%f[gs.%;l;%ng bgsi c hlgondi tions, foll owedhb)i;f‘;yzzlg'y?jﬁsl ?F?lgl

I nt ranol ecglchk Ve fhivi- L1 NS, A VT > ¢ Rypdr oxy

pr ot ecﬁbngmwlg_gﬁE&gﬁ-ﬁgﬁE{;’i)n ’Q%%Haﬁggt. ové‘?ﬁ?‘gﬁﬂt’?;@‘?gpﬁg e .

st ands forgg%mﬂg

_”‘ﬁ‘?ﬁﬁ‘?ﬁﬁ%ﬁ#ﬁ%‘*ﬁ%@%l’f-%ﬁie}ga’?ﬁ&%%%%ﬁﬁi@u? i

mesyl at e; fShnifrile ) ! SUrt abl ! )
o ant iy SRt EnE e ol ARG eil I3 S Ry S 20! ©
oxi dating -acenaphthylene (5-1-6);

15 5-(2,4-bis-trifluoromethyl-phenyl)-7-methyl-1<(1-propyl-butyl)-1,3,4,5-tetrahydro-1,5,6-triaza-
acenaphthylene (6-1-1). :

. The compounds of the present invention may generally be utilized as the free base.

Alternatively, the compounds of this invention may be used in the form of acid addition salts.

20  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, malic, fumaric, benzoic, ascorbic, succinic,

methanesulfonic, p-toluensulfonic, acetic, oxalic, propionic, tartaric, salicylic, citric, gluconic,

25  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.

30 In general, the compounds of structure (I) may be made according to the organic
synthesis techniques known to those skilled in this field, as well as by the representative
methods set forth in the Examples.

In particular, compounds of formula (XIa) may be prepared according to the following

35  Scheme 1, starting from compounds (XIII), in which the hydroxy group is conveniently
protected with a suitable protecting group (Pg), whose preparation is described in the following
Examples:

Scheme 1




15 (e g.DDQ . The starting conpounds (Xl I1) may be conveniently prepared
according to the following Schene 2: 20 o COOEt (O COCEt 4. OV 3 gScheme 2
(XXn (}=wd62936494826 e 10 2 1 Nov 2005 PCTJIEB02/ 02377 i%c IBGBM% £ep a'
stands for reaction with the suitable am dine and intranol ecular cyclisation
in basic conditions (i.e. MeONa, refluxing toluene); 5 step b' stands for
chlorination (in simlar way to what dedcribed in Wayne G C et al., J.
Prakt. Chem, (2000), 342(5), 504-7); step c¢' stands for allylation with

allyl iodide at 0OCin basic conditions (e.q. LMM);; '.step d' stands for
reduction of the ester gioup with a suitablf® reducing agentt, e.g. 10 DI BAl
H, in usual conditionE] C7 2, 0Ctol. .oy Step € nds for protection
of the hydroxy group ref erabty-wrt h uPh2SrHEt—+8P I'n "DVF wi t h DIVAP

as catalyst ((rC td&r¥t§. Conpounds of fofhula (M) nyNb& conveniently
prepared according to®™he followng ¥BYWSchene 3, starting from conpounds of
formula (XXV): Schene 3 OOM e 91 (Qoal) fQo) Q{vn} in which: 20 step as

stands for honol ogati on of &t bon atom b Jamt i g reactio iLt h t he
suitable Ylide, in the p_rv‘ég&‘e ofda suit Rrganri c ba ' n- BuLi. The

reaction is carrted-eut @ protie—s u rile or an
et her such as tetrahydrg?uram; step b" standg for usual hydrblysis in acid
conditions (e.g. $d in THEwof the enol @xvd5 ether () GéMly); 2 1 NOV 2005

f R‘% ' R,
R, g :;E EER’
,R’ Ri RN
b are] 200

in which:
stepa stands for oxidative cleavage of the double bond by, for example, ozonization;
followed by reductive wok-up;
5 stepb stands for conversion of the hydroxy group in a leaving group, such as
mesylate;

stepc stands for alkylation with the suitable aniline derivative R,NH, in strong basic
conditions, followed by a “in sitn” intramolecular cyclisation;

step d stands for deprotection of the hydroxy protecting group (e.g. EbN - 3HF in

10 DMF at r.t. overnight);

stepe stands for conversion of the hydroxy group in a leaving group, such as
mesylate;

step f stands for reaction with the suitable amine RyNH, by heating;

stepg stands for dehydrogenation by oxidation with the suitable oxidating agent

15 (e.2.DDQ).

The starting compounds (XII) may be conveniently prepared according to the
following Scheme 2:
Scheme 2

o COOR!
O COOE “1ﬂ_l"_*§,‘i‘ ﬁ‘a)oca! b ﬁ%(‘coocn,
r 2 Rs OH Ry Q
xXxn X

20

. coMe 3 OH

oD oIV




WO 02/ 094826 PCT/ GBQ2/ 02377 11 step c" stands for reduction of the al dehyde
group by a suitable reducing agent (e.g. NaBH4); step d" s§ahqNJV @005

pr ot ect | Wi 3{09482€ hydroxy, preferably with t-BuMC2Si O (| B&I/GBotye23?WF Wit h

i mdazole and DVAP as catalyst (0OCtor.t); 5 step e" stands for m crowave
assi sted Buchwal d reaction with the suitgble aniline derivative RINH2; step
f" stands for deprotection of the hydroxy protecting group (e.g. Et3N - 3HF
in DWMF at r.t. overnight); step g" stands for conversion of the hydroxy
group in a leaving group, such as 10 nesylate; step h" stands for

i ntramol ecul ar cyclisation in basic conditjond. Alternatively, the final
conpounds (Xl b) nmay be obtai ned frem conpgfin ) by intranol ecul ar
cyclisation, for exanple by nesyration of e hydroxy group in basic 15
conditions (i.e. Et3N) followed by in s uNcftlisation (step i"). In a
preferred enbodi nent of the invention foré%ﬁp conpounds (Xla) and (Xl b), R3, .
Rs, R6 ang ypgnare hydrogen 20 Exanpl es sui tabl e hydroxy protecting

group includgatpi by tr| il

t-but yl di meth é.ryfm d;’;f%‘!”{ﬁthﬁ‘hgﬁmﬁ Shue B it ipiglon . oy e
2ol i o@& e e e v
Press, 1973 For f2) u dinmethylsjlyl group, this
may be renn%l%”& “by t FEAf l }odigs, é#\)‘ﬂé@?ﬁ?%&%’ﬂgrr dg The

subj ect |nvent|Qn al Pudes |sotop|cally Iabeled conpounds, which are
i dent i ﬁ@l t tProse F@Eﬂ%@&rﬁdﬁc priwith 2 Setgblegedusing agest, eghe f act
that of® or nore at B cae@eons zclaloo@ntqletd)t ng an atonic mass or

mass nunber SPEf er eﬁt‘mﬂsr@ﬁ? m@frﬂl%hmgmmopmfﬁmbbfmﬁhu&sﬂbﬂlﬁy),f ound
in nature. Exanpl es ibPMEwith BMAR prratalyst(0B@td tfdor porated into conpounds of
the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphor ous, fIQmmmsquth@ﬂdmwlﬂe@mmmﬂwpmpw&bbmw@toméﬁmo% 1231
and 121% @Ghmﬂamgﬁlonecqnmsndstoffqmeht(mﬂand phar maceutical |y acceptabl e
salts of said conmpounds that contain the aforenentioned isotopes and/or
other isotopes of other atons are w tShhemetthe 35 scope of the present
invention. Isotmpically - |abslgd conpounds gf the presemtsipvention, for
exanpl e those inf o%hpf cher adi ofic) ve |sot"opes h as®3H,

i ncor por at ed, % of Ul \ 2

assays. Triti at’es . Ny a, 1AC RI pes are
particularly preferred for thelr ease of preparation and detestability. "C
and 8F isotopes &'e particul &Y useful in PEFVR positron®®fPssi on
tomography), and 1251 are particularly ®0 yseful in SPECTR,(srngI e photon

em ssion conputerizgd tom)graphyz. all L in brain
substitution Wthhea i sot opeg suc¥y ap ds ;,'errurﬁ i
certain therapeuti anyages rgsul ts; Bm gr eat er

for exanple incre i Vivo half-life or& reduced dosage reguirenents and,
hence, may be preférred Iin sonme circunstances, |sotopically |abeled
conpounds of fornul gomf this inventiongan 45 general LY bgopr epared by
carrying out the procedures disclosed in the Schenes &nd/or in the

R, _ Rey
o N R,
—_ N L — g |
Ry R,
R,

oo (b}

in which:

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

stepb”  stands for usnal hydrolysis in acid conditions (¢.g. HCl in THF) of the enol
25 ether (XXVT);




Exarrpl es below, by substituting a readily available isotopically bel ed
reagent for a non- isotopically |abeled reagent. The effettli NQMemﬂ%of a
conmpoundwasn@af8R- recept or ant agoni st nmay be determ ned bVCT/%%oM@Z?'rPUS assay
met hods. Suitable CRF antagonists of this invention are capable

i nhibiting the WO 02/094826 12 2 1 Nov % 05 PCT/ GB02/ 02377 specific binding
of CRF to its receptor and antagoni zing activities associated with CRF. A
conmpound of structure (1) may be assessed for activity as a CRF antagoni st
by one or nore eneral]y a epted ssays for this purpose, including (but
not limted 5P ?he sa‘%‘%‘{i ‘8‘? E%‘Y%%wywl@lﬂf\dycmmﬁ%l ence
7:88, 1987) and Bat t } > et aI_ (Synapse 1: 572, 1987). As 5 nentioned
above, suit afteBICRF mwﬂg@@wﬁémm@wmﬁm{wmwm&m&m CRF
recept or af finity. CREFWigkimidezoletand BMAP arerptalyst @2€ tontlined by bi ndi ng

st udi es>t hat Sﬁ?ﬁasur@t%ﬂﬁ’eforampmﬁlaye@EIS@dBmm@Maqhonwnhﬂmlsmtaandl ng of a
radi ol abel ed CRF (e.dprivative RiNEbyrosi ne-CFR) to its receptor (e.g.

receptors préppfed fatmdsfcatdemthfthnhyﬂmxypmmme&p(efghmmad}mm gand

bi ndi ng assay descr i D abyt. Decoighty; et al . (supra, 1987) provides an assay
for determ nstegga 1Gtandsforwoniessia dfithel Hyyrok proup th AIREvidgQH6RY, Silch aPUCh activity
i s typil@al |y cal cul ahaglatesom the 1 C50 as the concentration of a conpound
necessary tostep5pl aceanddr itrantotectiaséyoliao Rithakit GsHatiohs. omthe receptor, and
is reported as a "K;" value calculated by the follow ng equation: 1C50 KI
1+L/ KD 15 mﬁt&nhnre@dm@]ﬂnmpa&shsmmﬁﬁym &mmﬁéd ﬁ&ﬁ’b&ﬁﬂ recept or
(Cheng anchyPmbsRditouldd &eh@Rbn, fPaxIReR b

i nhi bi 45 ng:oﬁ&?&onrsﬁfeeﬁ ﬂf&%&/éaﬂgmﬁm%ga?&m st?p ‘?ﬁF rece Or 9

activity may be established by the a |ty 0 e corrpound to ant agom ze an

bi ochern cai, o pan ettt bokfSlment b GBI e ety oot OO Beler o,
corrpounds may %’e w&ejped as CRF ant agonl sts by their ab| lity to

ant agog ze CRF I | ate cycl ase ac
rreasur??\g gps gft%ﬁafﬁggi& ﬁu tf“ (F éﬂi’? ttE]Y gm]é(iftﬁggf'?zeassay
descri bed ;grx 2§m§ %%1 3’(‘ , l
det er mi ni avﬁn 4@; 5“ fq fegtive ERSangI Y,
CRF recept "‘% S ' g ‘4?5'& Bre5s, (188
wi nch é aah t?'l ethylgl; 8‘1’° EE“P"&% b&l%‘-’é‘m*eﬂl
DeSouz%E( "9‘§ y °fl'ﬂﬂrf wed by a cAI\/P scr eeni ng protocol (such as
di scl osed by Bat t aglia (supra, 1987)). 30 Wth reference to CRF receptor
bi ndi ng af fi ni fhesubjeRF investégt @lsoamchtgttsnnsstopmelﬂy-taheled compeunids,owhichvae a K, of
| ess t han ideatiggMo thesegeqited fi foredlae fandifolfewingobut tfiw the ot that ér@ror nsoritbms
recept or artreplased by athatemdaiibg of atomiramésh anmhsspivinberniifferent dropt 1é etomizl ijast €SS
t han 035 opivessinumber &56lly filvhd ivhsateret Efamrilds dfiscjopentiat cadxebeainborbﬁ-hﬁa\/mtd he K;
val ues of ceregpundse of ahe vieventiop oincldde dfotdpes Sof Bpdrogee Rhgbon Hipehe gg',yyed by
t he met hogdbosplou otuoring,riodie mpd ehldrine,Tsueh &RH, Heg ¥of e, “nhadfémi sts o
present | Qempdundnofttherpresdnt aiventivntand iphjtmateutically acceptable salts of said compounds
that contain the aforementioned isotopes and/or other isotopes of other atoms are within the
35 scope of the present invention. Isotopically - labeled compounds of the present invention, for
example those into which radioactive isotopes such as “H, ™C are incorporated, are useful in
drug and/or substrate tissue distribution assays. Tritiated, i.e., *H, and carbon-14, ie., C,
isotopes are particularly preferred for their case of preparation and detectability. AC and °F
isotopes are particularly useful in PET (positron emission tomography), and '#’I are particularly
40 uscful in SPECT (single photon emission computerized tomography), all useful in brain
imaging. Further, substitution with heavier isotopes such as deuterium, i.e., H, can afford
certain therapeutic advantages resulting from greater metabolic stability, for example increased
in vivo half-life or reduced dosage requirements and, hence, may be preferred in some
circumstances. Isotopically labeled compounds of formulaland.follomng of this invention ¢can
45  generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the
Examples below, by substituting a readily available isotopically labeled reagent for a non-
isotopically labeled reagent.

The effectiveness of a compound as a CRF receptor antagonist may be determined by
50  various assay methods. Suitable CRF antagonists of this invention are capabie of inhibiting the




the CRF receptor site, and may be used as therapeutic agents for the
treatnment of a wide range of disorders or illnesses incl nglqng[]VnZ(m&rl ne
psychi at we p2emszéneur ol ogi ¢ di sorders or illnesses. 40 Miperafsiiobimal |y,
the CRF receptor antagonists of the present invention nmay be useful in
treati ng physiol ogical conditions or di s&rders arising fromthe
hypersecretion of CRF. Because CRF is bélieved to be a pivotal
neurotransmtter that act [ vat es and coordi nates the endocrine, behavioral

and automtlcgi?eql@ nse ess; - dm CRF recnpt or, .ant agoni sts_of the

present CEP e‘feé?mfraﬁ Obgcﬂfﬂ% a;*}:EﬁF‘%st?SFQF‘%UﬂHQFE
Neuropsychl Werﬁém or .
ant agoni stf l]y ?PF%?&YF@%@W&@ gcldmg (ot ngt i ) the assays disclosed

depr essi_on Y JEXER @g‘gﬁleﬁda%’eaa&'f%t 88,498 0)and Battaglia et all (Swmegseahi5201987)i Avor der
pniic di sgeaigned sfuifakle SrR¥) jantaganisly inshde compbunds rredictn demestato rCRF

car di ovasc Eﬁcal?t%@ﬁﬁmﬁrrm reeeptorafiznity amay be detaminedzyydindingastralies diaat trieasere the

hyper t ensi abilitysfid compeimdgo ifthihit the binding ofia sdiolaboled CRE (e.pe [V htyrosine LFRY kA,

and- |rr|taﬁ$@0wegsw¢mmwmd fioRFrat néretgal ot tex mRybenES). Mcuwﬂﬁgﬁﬂdﬂ 21
Nov 2005 Wondiag 8sdpdéscHtEd GED2IM2:8 7l 1Gurra, 98 NNwrotitiésem assay

suppr ed8i ororamsntys affimty fuir the GRE feceptord Sachaswityds Bipally @tculdtdd! frodPthe 1) QJ(e

Q her usesmmncmoﬁ-bmmsnaea&ytmuﬁplm\mum rafiolabéled hgaR@ kbR Me Of

i nf | ammat oregeptarpadiis tepoded £ dCH; Aalue REIATREDObYCh f %jadéﬂel tis, asthm,

i nfl anmat ory bowel disease (IBD) and GL notility), shing's di sease,

i nfantil e spasns, epil epsy and ot her sei es in both 5 infants and adults,
and various substance abuse and wi Hiw‘ﬁw%'mcl udi ng al coholism. In

anot her enbodi nent of the invention, phh Butical conpositions containing
one ol3nore CRF receptor antagonists are disclosed. For the purposes of
adni ni st r awhenl-Tadieligandrapd KpeafTinity efiradipligandfor receptar(Chaig ah0 Pruesfs, [msdmeh.at ed as
phar maceut Plemhacmd 22369%,i10M3). 10 Phar naceuti cal conpositions of the present

i nvention conprise a CRF receptor antagonist of the present invention (Le.,

a conpound of shradditics € inkibjtingrCRFrepdpor bacRig] 4 ERhpindCCRP rRBMSr antRbiéte!
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addition to E‘S ”(E' 52@‘%2§Q1rface
acti ve.ag 5“ Wy the “§‘k?‘ T"B’E?Sﬁnﬁht’%f"émpé’i”{’ rRAyhis ur t her
for mul*at e vteﬁtéon@ay set forth nExample 7o nr i at e manner, and in
accordance with acc&glé ractlces such as those disclosed in Rem ngton's
Phar maceut i cal  Sci e gutagenists of\fhe Rreganb fnvemtion dlempnstrate agivity at PA

i nvent i on° FQS@H"%J illnggses inplyding cadoerine) peyelistrio dnd arwrvlegis distrders oeillpsses. a
corrpo ahe nregepiay aptagenists of the present invention may be useful in '
t:‘catmg physnologlc conditions or disorders arising from the hypersecretion of CRF. Because
CRF 1s believed to be a pivotal neurotransmitter that activates and coordinates the endoerine,

behavioral and automatic responses—to—stress; the—CRF receptor antagonists of the present’ :
invention can be used to treat neuropsychiatric disorders. Neuropsychiatric disorders which

45  may be treatable by the CRF receptor antagonists of this invention include affective disorders
such as depression; anxiety-related disorders such as generahzed anxiety disorder, panic
disorder, obscss:ve-compum\rc disorder, abnormal aggression, cardiovascular abnormalities |
such as unstable angina and reactive hypertension; and feeding disorders such as anorexia i
nervosa, bulimia, and-irritable bowel syndrome (IBS).~CRF antagonists may also Fe usefiil in - e
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prodrug is admnistered to a patient. Prodrugs are generally prepared by
nmodi fyi ng functional groups in a way such that the nodifixd4t NOW 2085c! eaved,
ei ther byor®@wbigae mani pul ation or in vivo, yielding the H‘;Mﬁg{;pound 35
Wth regard to stereoisomers, the conpounds of structure]?ﬁr ave chiral
centers and may occur as racenmates, racemc m xtures and as |nd| vi dual
enantionmers or diastereoners. All such 13 soneric forms are included within
the present invention, including mxtures thereof. Furthernore, some of the
crystalline forms of the conpounds of structure (1) nmay exist as 40
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With regard to sterecisomers, the compounds of structure (I) may have chiral centers
and may occur as racemates, racemic mixtures and as individual enantiomers or diastereomers.
All such isomeric forms are included within the present invention, including mixtures thereof,
Furthermore, some of the crystalline forms of the compounds of structure (I) may exist as
40  polymorphs, which are included in the present invention. In addition, some of the compounds
of structure (I) may also form solvates with water or other organic solvents. Such solvates are
similarly included within the scope of this invention.

In another embodiment, the present invention provides a method for r treating a variety

45  of disorders or illnesses, including endocrine, psychiatric and neurologic disorders or illnesses.
Such methods include administering of a compound of the present invention to a warm-blooded
animal in an amount sufficient to treat the disorder or illness. Such methods include systemic
administration of a CRF receptor antagonist of this invention, preferably in the form of a
pharmaceutical composition. As used herein, systemic administration includes oral and

50 parenteral methods of administration. For oral administration, suitable: pharmaceuntical
compositions of CRF receptor antagonists include powders, granules, pills, tablets, and




I nvention for CRF-stinulated adenyl ate cycl ase activity. Dﬁ
I nt er medi at es and Exanpl es unl ess ot herw se stated: Melti n& :!) W JUQSn p) ‘
were detwogmesken a Gall enkanp m p. apparatus and are Upe@idishssds Al |
tenperatures are expressed as C. Infrared spectra were neasured on a FT-IR |
30 instrument. Proton Magnetic Resonancr; (1H NVR) spectra were recorded at

400 MHz, chem cal shifts are reported ‘h ppm downfield (d) from Me4Si, used

as internal standard, and are assigned as singlets (s), doublets (d),

doubl et s of ubl et trlplets(t) guartets ( or mnultiplets (m.
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tenperature and tor 1 hour at -30 T. The mxture is then treated cautiously

with water, 15 u?gg d vt AR stirr The m xture
I's war ned to rqof:)h@ Starure an ‘ﬁ'ﬁ %‘t}mﬁs hoBt%oé?l#f% I s washed
liberally with et hyI acetate The cWrgam c portions are dried
(I\/gSO4 and concentrat ed under vac i fication via flash

chr onma ography the de5| red. é . Com ound 3 O (6 egtél val ents) S
added to % g°8 I f“t’f 5%%'#

di chl ororwgm é’ P PB?SE‘HﬂBI recgptor
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In the Intermediates and Examples unless otherwise stated:

Melting points (m.p.) were determined on a Gallenkamp m.p. apparatus and are

uncorrected, All temperatures are expressed as °C. Infrared spectra were measured on a FT-IR

30 instrument. Proton Magnetic Resonance ( 1H-Nl\.tlfR) specira were recorded at 400 MHz,
chemical shifts are reported in ppm downfield (d) from Me4Si, used as intemal standard, and

are assigned as singlets (s), doublets (d), doublets of doublets (dd), triplets (t), quartets (q) or
multiplets (m). Column chromathography was carried out over silica gel (Merck AG
Darmstaadt, Germany). The following abbreviations are used in text: EtOAc = ethyl acetate,

35 cHex = cyclohexane, CH;Cl. = dichloromethane, Et,O = dictyt ether, DDQ = 2,3-dichloro-5,6-
dicyano-1,4-benzoquinone; DMF = N,N-dimethylformamide, DIPEA=N,N-diisopropyl-
ethylamine, MeOH = methanol, Et;N = triethylamine, TBS = ter-butyldimethylsilyl; TBP = ter-
butyldiphenylsilyl, TFA = frifluoroacetic acid, THF = tetrahydrofiran, DIBAL-
H=diisobutylaluminium hydride, DMAP = dimethylaminopyridine, LHMDS = lithium

40 hexamethyldisilazane; Tlc refers to thin layer chromatography on silica plates, and dried refers
to a solution dried over anhydrous sodium sulphate; r.t. (RT) refers to room temperature.

EXAMPLE 1
Synthesis of Representative Pyridine Intermediate




(MgS™), and concentrated under vacuum Purification via fl E

chromat ography gives the desired product 3. Conpound 4 20 emleraﬂ%esi um
brom de i oblibsg26 1 equivalent) is added to a stirred sol ug ﬁes@(g%_,dehyde 3
(1 equivalent) in THE at -78 C. The mxture is stirred at I'S erature
for 30 mnutes, warnmed to roomtenperature and quenched w th aqueous sodi um
bi car bonat e The mxture is then extracked with et hyl acetate and the

conbi ned extracts are dried (MgSO4) and concentrated under vacuum
Purification via flash chromatography gives the desired 4. 25 30 EXAVPLE 2
Synthesis of Representative Pyrimdine Internediati®®Rz 'ClL R2 W'CL R | 2 3

R gBr R4 Co Yy nmund 2 The €hl oropyri mdkhe 1 is sol v@d §4h THE and added
to a sti rre §§§hsimrl of O SwddE tH2 78rC. Th ' is stirred
or ours a g eraturqwwa Cpr 1 ho -30 1. TAT \_,agjme I's then
treated calftiously with 15% aqutous RaoH and wi € th vigorous

stirring. Theim xture is vvazmed to room tsenperature and filtered. The white
precipitate is washed liberally with ethyl acetate. The conbi ned organic
portions dlamp@irided (MgySO4) and concentrated under vacuum Purification via
flash chr aHdregraReY iodivoel RETHE Shd SRle® ot ed ZuspedGon HTRAPAATF X073

02/ 094@6°¢Wﬁexﬁm&4@%s%@n@é}£€&'ﬁ6§92ﬁ%Mﬂ@fo@ﬂ%&%{ t°é Thém&% dtoa
stirred sqi ek @8at&f cAtialsy wﬁﬂ'vﬁﬁrdﬁ%%q&ghﬁ ne at

-70 C. Af 19k rdimtul i9 waBh&PROloorh fer %%E&e | é“éjﬁ}tg added,
g, ety ST ol e *’V%@“ﬁim
SOgPU | Car onat e ?#g oy I)g?:ﬁleg&%ﬁ? (%é&ﬂar%ﬁplhiﬁb%%?lﬁ ?sg der vacuum

Purlflcatl flash chromat ography gi ves the deS| red product 3. Conpound

4 Al kenyl mbro de lequv ded to a stirred
sol uti on n‘5 é’ﬂ?’% gfggstaﬁi’é"aiﬁ“lﬁ’re is
stirred a traF{ Ytlep arsdepadur e and
gw
01' our.

quenchlq).d glfeels-pﬁ w fogroom temperature and
c mxxtm'c 1s vnth aqueous sodium bicarbonate (75 mL), dried
(MgSO0,), and concentrated under vacuum. Purification via flash chromatography gives the
desired product 3. :
Compound 4

20  Alkenylmagnesium bromide in THF. (1 equivalent) is added to 2 stirred solution of aldehyde 3
(1 equivalent) in THF at —78 °C. The mixture is stirred at this temperature for 30 minutes,
warmed to room temperature and quenched with aqueous sodium bicarbonate The mixture is -
then extracted with ethyl acetate and the combined extracts are dried (MgSO,) and
concentrated under vacuum. Purification via flash chromatography gives the desired 4.

25

EXAMPLE 2
Synthesis of Representative Pyrimidine Intermediate

CO,Et CHO
3& T, ﬁrw s %
a R

Compound 2
The chloropyrimidine 1 is dissolved in THF and added to a stirred suspension of LAH in THF
35 at-78 °C. The mixture is stirred for 6 hours at this temperature and for 1 hour at -30 °C. The
" mixture is then treated cautiously with water, 15% aqueous NaOH and water with vigorous
stirring. The mixture is warmed to room temperature and filtered. The white precipitate is
washed liberally with ethyl acetate. The combined organic portions are dried (MgSO,) and
concentrated under vacuum. Purification via flash chromatography gives the desired product 2.

30

40

Compound 3




extracted with ethyl acetate and the conbined extracts gre dried (MJSH) and
concentrated wunder vacuum Purification via flash chronatogriaiN@y 200§es the
desired mookmous2. 15 1 EXAMPLE 3 Synthesis of represent atogzdgaigpynds of
Structure (1) 2 R4HNNH2 4 3 20 Conpound 2: The enone | (conmpound 4 from
exanples 1 and 2 above, 4.26 mmol), RINHZ (4.3 mol) and tol uenesulfonic
aci d nonohydrate (4.3 mmol) in ethanol (20 nL) are heated at 60 C for 16
hours. The m'xture is concentrat ed, taken up in ethyl acetate (50 ni),

washed wit sS4 ent rated under
vacuum Th% sﬁ%l% 6’15 %Hgﬁ ?miél\@}‘?‘f‘%%?g@ﬁ %éﬂ%@%ﬁ)mt h 25%
et hyl acet g’%dv §N'PB qE)ain; gic gtmng ds |

0.83 i, o €. Tt F?’&"Ellss‘%ﬂ%‘lcﬁé%wé@t Herapsrtere andxi de
(66 g, } WTIE poxtye)is grashed with, aqmuérsoc!aynrhxmhowe (Bonbodried 2 (11
ny, 3050 @é&s%tﬂnfl qopcenfypted |unger) vacuuns d Butification viacflash chiomatogrephyt gives dbk f or 15
m n. NaH (Q@%l)md‘@tadded the mxture is warned to room tenperature and
stirred for 16 hours. The m xture is diluted with water (15 nL) and

extract ed GompouBd@Ac (4x10 nl). The conbined extracts are dried (MySH),
concent r at Alkedykmygoesiomebromideadn TEE (0 wquivdenps edded do bymﬁofd%ﬁﬁ&i bﬂéﬂiieﬂ}d@?,

(elutidf (lidgnivaBnt)bie THR st -8 W% dThe mixidre Whetieded ias R 30Mniritet SOH N*
0.022 35 nwarined a0 ehoié dperabird @d Gk DedaithladBedss fsodiurh i ﬁﬁeﬂ@&xmréwre i s
cool ed to ¢xmacted WelRAHA adéitte dnidl thé e6mbihdd exBhbts Q{@I—@Q& an@ Mndethhact ed

wi th Et OACuiiépeRBim. MliicaiGiih Mash G¥dohRiatphRkiSedthi 14, concentrated

I n vacuo and the residue is purified by preparatlve TLC'to afford conpound

4. 40 gepnpound 3: WO 02/ 094826 17 5 2005 PCT/ GB02/ 02377 Conpound
2 (68 ng, 0.23 Mol ) a eraaled At 140 Cfor 5
hours. The m xture isrsgm% rg% art ot w th ag. NaHCO3

—"Sr—c-

ed to roomte

(2 m) and ex ed with EtOAc (4 . The conbl ned ex are dried
(MsS™) , i n vacuo, and lth ug urified bylprgp TLC
(elution wift 1 Ripiane) fo?s npm.?b Synt hesi s
of repres npounds of Stp’ 4a Z=0, Y— , Y=0bb
Z=NR 6 ]
1 2 3
\ R‘W
! R
=2 5
l e
R s
4

20 Compound 2:
The enone 1 (compound 4 from examples 1 and 2 above, 4.26 mmol), R,NH, ( 4.3 mmol) and
toluenesulfonic acid monohydrate (4.3 mmol) in ethanol (20 mL) are heated at 60 °C for 16
hours. The mixture is concentrated, taken up in ethyl acetate (50 mL), washed with aq.
NaHCO; (20 mL), dried (MgSO,) and concentrated under vacuum. The residue is purified on a
25 silica gel column (elution with 25% ethyl acetate in hexanes) to afford 2.

Compound 4:
LDA in THF (0.325M, 0.83 mL, 0.27 mmol) is added to a stirred solution of the phosphine

oxide (66 mg, 0.27 mmol) in THF (2 mL) at —25 °C. After 15 minutes, compomd 2(11 mg,

30 0.034 mmol) in THF (1 mL) is added and the mixture is stirred for 15 min. NaH (30 mg) is
added, the mixture is warmed to room temperature and stirred for 16 hours. The mixture is
diluted with water (15 mL) and extracted with EtOAc (4x10 mL). The combined extracts are
dried (MgS04), concentrated in vacuo and the residue is purified by preparative TLC (elution
with 30 % FfOAc/Hex.) to afford an oil which is then treated with TsOH B0 (42 mg, 0.022

35 mmol) and R;NH; (0.085 mmot) at 130 °C for 16 hours. The mixture is cooled to room
temperature, diluted with aq. NaHCO; (2 mL) and extracted with EtOAc (4x2mL). The
combined extracts are dried (MgSO,), concentrated in vacuo and the residue is purified by
preparative TLC to afford compound 4.

40 Compound 3:

1 ]



4c Z=0O, Y-=NR7Sc Z=S 4dZ=S,Y NR7 Conpound 2: The enone 1 (conpound 4 from
exanples 1 and 2, 4.26 mmml), RWNH2 (4.3 raniol) and tol ugneNOW Qﬂﬂ&: aci d
nonohydraveoj;@_;gzmnol) in ethanol (20 nmL) are heated at 6? fh}j ?932{

hours. The mi xture is concentrated, taken up in ethyl aceta eB? B ),

washed with ag. NaHCO3 (20 nmlL), dri ed hSO4) and concentrated under

vacuum The residue is purified on a ica gel colum (elution with 25%

et hyl acetate in hexanes) to afford 2. Corrpound 3: 20 Ketone 2 (0.16 nmol),

p-tol uenes fon| aci d nohydrate (30 ng, 0.16 mmol) and RANH2 (0.18 mmol)

are di ssol H‘P?‘H‘ génana and R¥ANNH; (033 mmoRerecieated af 140 3C &u Sthawe. for 20
hour s. W’Etﬁﬁeés |°§° B spgaie; dilbed with pe, NaHQQut @dmin) 4nd extyactddaHCO,

(2 m), an&“@@?é%("é@ mly.  Fhecoombinedextmets ave diiest (M25Q.), cofitestratediini waas, adgani c
extracts aﬂ@rﬁiduéeﬁl(wﬁ's@yprﬂpaﬁ@dﬂwmwdlSOL%MAdmmtoaffdfdtcbﬁpdmasdue is
purifie@ by preparative TLC to afford 3. 25 Conpound 4a: (Z=O, Y=0O) Ketone 3
(0.095 mml ) is dissolved in nethanol (1 nL) and treated with sodi um
borohydride (25 ng, 0.66 mmol). The mixture is stirred for 4 hours, diluted
with ag. NaHCO3 (2 nlL), and extractBXAMPLE4et hyl acetate (4 x 2 nL). The

combi ned organi c extr acSytirsie oftepredntatii@Idhjpourtdd of SscaRE (Mt ed under vacuum !
and thdOresidue is taken up in toluene (I nL) and treated with a solution |
of phosgene i nctolgiene (20'x, 0.1 mL).ciAfger 16 hours, the solution is |
concentrat ed 03] 094826 18 2 1 NOV 2005 PCT{{G B02/ 02377 under vacuum and

t he residue Ks [ CYo &fford 32 ng (75% of

carbonate 4 yel |l ow Oi . COnpo : =S, Y=0 5 Ketone 3 (0.095

mmol) is dP§s ved?h ? methanol (1 R) ed with sodi um borohydride

(25 nmg, 0.66 mmdl ). The m xture is StII‘I‘Bd for 4 hours, diluted with aq.

NaHCO3 (2 nmL), and extracted with ethil acetate (4 x 2 m.). The conbi ned

d

organic extracts are dried (MgSO™4), ¢ trated under vacuum and the
residue is taken up in toluene (I mL) gnd tfeated with a solution of
ol uene (20% 0.1 nmL). 'After 16 hours, the s@ution is

t hi ophosgene in
er vacuum and the ms@ue IS puri fi edRb | gparative TLC

concentr at ed;

to afford 25 % .of 7b as a yel Conpound 4c® YNR7)
Ket one 3 (O. Rand ani ne (0. X del ssol ved ip-a piRyile (1
nm.) and are regted wi Th sodiu ohydrrde=(25 7 gtic acid (|

drop) is an m xt ure |Bst 8 4 hours, pdity h aq.
NaHCO3 (2 nf), and extPacted with ethyl acetate (4 x 2 #L). The'cdnbined
organi c extracts a3 Yped (MgS™), cancentrated under vacuugzamd t he
residue is takefp s, IYn:(jO| uene (1 nL) and treated with a sol g§ gaRrof

phosgene in tolugle)( 0.1 nL). After 18 hours, the solugipogis
concentrated uqﬁei_gl and the residue is puri f| ed
Compound 2:

The enone 1 (compound 4 from examples 1 and 2, 4.26 mmol), R,;NH. (4.3 mmol} and
toluenesulfonic acid monohydrate (4.3 mmol) in ethanol (20 mL) are heated at 60 °C for 16

15 hours. The mixture is concentrated, taken up in ethyl acetate (50 mL), washed with aq.
NaHCO; (20 mL), dried (MgSO,) and concentrated under vacuum. The residue is purified on a
silica gel column (elution with 25% ethyl acetate in hexanes) to afford 2.

Compound 3:

20 Ketone 2 (0.16 mmol), p-toluenesulfonic acid monohydrate (30 mg, 0.16 mmol) and R,NH,
(0.18 mmol) are dissolved in ethanol (0.5 mL) and heated at 80 °C in a sealed tube for 20 hours.
The mixture is cooled to room temperature, diluted with aq. NaHCO, (2 mL), and extracted
with ethyl acetate (4 x 2 mL). The combined organic extracts are dried (MgSO,), concentrated
under vacuum, and the residue is purified by preparative TLC to afford 3.

Compound 4a: (Z=0, Y=0)

"Ketone 3 (0.095 mmol) is dissolved in methanol (1 mL) and treated with sodium borohydride

(25 mg, 0.66 mmol). The mixture is stirred for 4 hours, diluted with aq. NaHCO; (2 mL), and

extracted with ethyl acetate (4 x 2 mL). The combined organic cxtracts are dried (MgSO,),
30  concentrated under vacuum, and the residue is taken up in toluene (1 mL) and treated with a

solution of phosgene in toluene (20%, 0.1 mL). After 16 hours, the solution is concentrated




20 by preparative TLC to afford urea 4c. Conpound 4d: (Z=S, Y NR) Ketone 3
(0.095 mml ) and amine (0.20 nL) are dissolved in aceton|t|2| 1eNQY 2805 and
are trewesbosag2h sodi um cyanoborohydride (25 ng). AceticpagichobbafH0OP) IS
added and the m xture 25 is stirred for 4 hours, diluted with ag. NaHCO3 (2
niL), and extracted with ethyl acetate ggl x 2 nmL). The conbi ned organic

extracts are dried (MgSO4), concentrated under vacuum and the residue is

t aken up in toluene (1 nm.) and treated with a solution of thiophosgene in

t ol uene 0p0 0.1 nmb). After 18 ha t he solu nlsc entr ted under
vacuum and E% gﬁnﬂ@l ‘{S‘F é‘ﬂﬂﬁib ﬁ‘ Tiocatf a’fng’ﬁgcf %2 6tir ea 4d
30 Conpoun o¥Alone 3 (0. 16 mml) urea (30 ng) and ZnCl 2 (25 np) .
are heated _at 20Q C for 5 h. The mnmixture is cooled to roomtenperature,

di | ut ed_wi £PPRRymd (Breées Y=90ni), and extracted with ethyl acetate (4 x 2

m). The coeepad.05gameld isdisselaed in methangt (loul) ansiS@sled vatnodinm bardydrias under
vacuum an@3 g 0:66 smeplls The mxiureis stirrdshfopd bpus,atiluted with@qt NaBEOo(0mL), asd 5a. '
Conpound Stxiragied withiediyl etate fdon2 fmlgm Theecombined opgasicestacs abalried (MESOLH)O! )

and PCl S (cPBcemtrated u@de vanuoin) andr the tesine & taken tpoinutelneneal 0} didfteeated Wit S

duri ng whisohution afthiophdsgene is toluede (20%479.1 milll)e Afiex 1 61lctrs, theGoRLiGls koncedPatéd®OM

t enper ¥ urundemnvicinsn drdethd residud i purtfedty prépakiveTLC 1Shffdrd 25 tng G5%PBE THMEd f or
30 m nut esyelidkeilm xture is diluted with ag. NaHCO3 (2 nL), and extracted
with ethyl acetate (4 x 2 nL). The conbined organic extracts are dried
(MSOY) ,  aTuisRGAd 4 EZ=0!'YENIR, Y acuum and the residue |s purlfled by

prepar at i ieetddeS ((pog;fﬁlgb agau 9@0% (1 &)‘m rea
Mg R ;
x *'%1 r?ﬁ%\cﬂs?@mf‘%“r ®

fromtpe m&am%‘&&ukﬁan(moh

t ol uene at;jg ‘pfm d%ﬁ

di | uted wi

nL). The ] T 6 o) nder
vacuum a(}g u&éﬁ X? e aif‘ 'f g@ Ie?sggaeép 9}?‘3‘

t hi our & %8?8 E, hesi s
of represetp'éﬁplm\? ructure (Xl a) (Xla) 5 Interrredlate 1f
(4, 6-Dl chl r02 d|a5yl) acetic aC|d nmet hyl ester Sodium (1.74
g, 3 €eq) se t o _anh: I\/EC]-I( m.), at OC, under N2. After
10 consu n(P 20 ek )¢ slistelved, i arctanitpleqd mk) owl gre 3 eq)
was a ded “‘P&Yaﬁ"b%? dride, (20 mg)- Apetic il grapd dsaidedyand hemixtinet er ed
of f. Mo f‘lff"" withas Q iy and extcied arith 4thyd geatate (4% 84g,

24. 5mmol ) BiE: dh6gembined wmwwﬁ@oxwwm«mm afd the

acet anr i digsidug igitakencumindplyene (leml)sand treatgd avithra solutfoprof thigphosgenttin totesmet i on
m xture wid0%, 0.1 mL). After 18 hours, the solution is concentrated under vacuum and the residue is

purified by preparative TLC to afford thiourea 4d
30
Compound 5a: (Z=0)
Ketone 3 (0.16 mmoi), urea (30 mg) and ZnClz (25 mg) are heated at 200 °C for 5 h. The
mixture is cooled to room temperature, diluted with aq. NaHCO, (2 mL), and extracted with
ethyl acetate (4 x 2 mL). The combined organic extracts are dried (MgSQ,), concentrated
35  under vacuum, and the residue is purified by preparative TLC to afford urea 5a.

Compound 5b: (Z = NRy)

The urea from the above procedure (5a, 0.070 mmol) and PCl;s (15 mg, 0.070 mmol) are heated

in toluene at 90 °C for 3 hours during which time a white solid forms. The mixture is cooled to
40  room temperature and is treated with amine (0.10 mlL). Stirring is continued for 30 minutes.

The mixture is diluted with aq. NalICO; (2 mL), and extracted with ethyl acetate (4 x 2 mlL),

The combined organic extracts are dried (MgSQ,), concentrated under vacuum, and the residue

is purified by preparative TLC to afford guanidine 5b.

45 Compound Se: (Z=S)
The urea from the above procedure (5a, 0.070 mmol) and P,S,o (50 mg) are heated in toluenc at
90 °C for 20 hours. The mixture i cooled to room temperature, diluted with aq. NaHCO; (2
mL), and extracted with cthyl acetate (4 x 2 mL). The combined organic extracts are dried
(MgS0,), concentrated under vacuum, and the residue is purified by preparative TLC to afford
50 thiourea Sc.




concentrated to dryness in vacuo and the yell ow foam (8.69g) obtained was

then mixed with 15 POC13 (70 nL) and heated at reflux for 23] NOV 2006he

resultin n was cooled to room tenperature and poured slowy into
fr e 4o

i ce/ wat e ) and NHAOH (50nL) with vigorous stirri RgT/CBAEORY
extracted with Et OAc (3x50 nL) and with Et20 (3x20 nL). The conbined
organic extracts were washed with H2O (B0 niL) and brine (40 niL), dried over
Na S04, filtered and concentrated in vacuo. The crude oil was purified by
flash 20 chromat ography (silica gel, -cHex/AcOEt 9:1). Internmediate 1 was
obtained as a yellow solid (4.27 g 73% NWR ('H, CDCl13): 8 5.85 (m 1R),
5.15 (dg, 1H), 5.11 (dq, 1H), 3.61 EXAMPERESs 2.67 (s, 3H). M5 (mlz): 202
[M+. 2CL; 167 [ M+ O) +, dynfhksis M&Eﬁﬁﬁ%@ﬁ@u&s of Structure (XIa)

2- (4, 6-Di chl oro- 2- rrethyl pyrimdin-5-yl)-pent-4-enoic acid nethyl ester To a
solution of internediate 1(3g, RLeq) in anh. THE (60rL), at -78 C, under N2,
LiBN DS (1Min THF) (16.03nL, 42X5z8Rewas added dropwi se. The reaction

m xture was cooled at 0 C and irr2d £frr 30 mn. The reaction m xture was
cooled at -78 C and allyl iodi , °30 1. ) was added dropw se in
1.5 h. The reaction m xture r.t for' 3 h. Then water (30nL)
was added and reaction m xtur s ratved with Et QAc (3x60nmL). The
organic Iayers were gathered and wasRed with sat.aq. NaCl (1x20nL) and dried

uct was

over an Na2804 The solids were filtered and the sol vent evaporated to
give a cr , V\:hl ch was pur| fied by fiash chromatography (silica
gel , 5%E o ex InJ er |c%tga was ﬁ’ni‘S obt al ned as a white solid
(2.4g, 03 (m 2 4. 43
(dd, | 57483 ﬁ%‘dﬂm@%ﬁmt )2t9§ grader Hflﬁ*ws

(m z) - rcepqtlp‘@ iornof a¢tall acetamidine hydroch]onde (706 g, 3 eq) was added. After 20

2- (426 Di dTH‘F‘o? fstiyingethe prWfWﬂqlmaﬁﬁétcryQ Hnd\ salutien of 2pthoxyearbpnybsugeinign of

i nt er medi 8w detpy} sster(§.04g 24Immel)dn pohydrogs MeOHAISWL) wagadded o the solutiong,

under N2, fessacetangidinerymd the pigtum) was stirredrati . s Aeys. Ehasrmuonammgrc wist er t he
DIBAL H aeuteniated tohdynessiin vagre andxtheiyellonfoamy (816P®chbteined 786 thar mixehwitand 2 hr
at 0C. 15Th@Q@aGPimb) aidcheated ap refluxiior 2508. Wk e@nlfiog sal6LRCTACBRNIOR3FFN20 was
pour ed i nttgnperatuse @nd poured sla@ly Biobideiwater €600 Ajrand NHJOBX(SOmE) withwigohou€H2Cl 2
(3x10nL) . stiffing. Thenbioded vas gatrcted exith BQAc (@250 nilt)iaad witheELOI(2@DmLY. iTheer ed
and concertmhinegt] organic aotarts #8© washedowith 6 (60 dnE)X ad3brives(40 bhl), deel asera

col our | esNa$Q;,, (filteetd] aB6%oncédiRed’ id @GBSl 2The Snide? Gil( Maas | piirficd. &2 flaxh 1H),
5.01 (20n, chidmatography (sitica kel, SHEM(OEt 911)) IntermedizNd 1 (was obtafned 3s 8yaloe ot 2H) ,
2.70 (s, WR7&B%)(t, 1H). M5 (nmz): 247 [M+, 2Cl Internediate 4

5- (1- (t er NNBRI(H, CH)EH$185 B D (agEtEDY 511 a4l 1 slayd 2.87 iy, 0- 2- met hy
| - pyrim dlm(;g.lg ﬁgzm@u%g’ ﬂnyfg]m%r meﬁl ate M ﬁ) ¢ t,ﬂ-gé gs”r nlglr) i n anh.
DMF (4 m), at 0OC, under was added 4- DI\/AP (3 8 ng, 0.05 eq), imdazole

(420 3, IhkepHidiaved Ph2t BuS| a (0.32 nL, 2 eq). The reaction mxture was

stirred atZ-(Et,'GEDicl];lglr'o-%-mehyl-po ik hdﬁ-fy%&wtggenv&ra%itﬁ %&ﬁ% e%terl11 of sat.aq.
To a solution of intermediate 1 (3g, Ieq) in anh. THF (60mL), at =78 °C, under N, LIHMDS
(1M iz THF) (16.03mL, 1.25¢q) was added dropwise. The reaction mixture was cooled at 0 °C
and stirred for 30 min. The reaction mixture was cooled at 78 °C and allyl iodide (1.58ml.,
30 1.35eq) was added dropwise in 1.5 h. The reaction mixture was stirred at r.t. for 3 h. Then
water (30mL) was added and reaction mixture was extracted with EtOAc (3x60mL). The
organic layers were gathered and washed with sat.aq. NaCl (1x20ml) and dried over anh.
Na,SO,. The solids were filtered and the solvent evaporated to give a crude product, which was
purified by flash chromatography (silica gel, 5% EtOAc/Cyclohexane). Intermediate 2 was
35 obtained as a white solid (2.4g, 8.76mmol, 68%)
NMR ('H, CDCL): 6 5.77 (m, 1H), 5.03 (m, 2H), 4.43 (dd, 1H), 3.76 (s, 3H), 3.12 (m, 1H),
2.78 (m, 1H), 2.73 (s, 3H).
MS (m/z): 225 [MH]~

40 Intermediate 3

2-(4,6-Dichloro-2-methyl-pyrimidin-5-yI)-pent-4-en-1-ol

To a solution of intermediate 2 (257 mg, 0.937 mmol) in anh. CH;Cl, (9.3 ml), at -78°C,
under N;, was added DIBAI-H (1M solution in hexane, 5.6 mL, 6 eq). After the DIBAI-H
addition the reaction mixture was stirred at —78°C for 1 hr and 2 hr at 0°C. The reaction mixture




NEWin water and the m xture was extracted wth Et20 (2x15 mév The conbi ned

organi c extracts were washed once with water, once wth drli N

allfhdri ed

over 2‘? F solids were 15 filtered, the sol vent wasp Wilﬂ%/@%‘?‘p and t he
w ol

crude ye was purified by flash chromatography (SI I ca ge

cHex/ Et QAc 95:5). Internediate 4 was obtained as a colourless oil (270 ny,

0.55 mmol, 90 e). NMR ('H, CDC13): S 7.88 (dd, 211), 7.56 (dd, 2H)

7.49-7.36 (rn, 6H), 5.67 (m 111), 5.03 (dd, 1H), 4.94 (dd, 1H), 4.17 (m
1H), 4.00 (m 2H), 2.70 (s, 31D, 2.69 (m 1H), 2.55 (m IH), 0.98 20 (s,

oH). MBS (i wiszoureddifitg &bflutiorpeIHC] AN indes @0ml)5ind extracted with CH;Cl, (3x10mL).
4- (t ert - BuThel cothbjied nyganisiektumis wary Xirigd ¢vér Ba 8006, Hilipred-afd matckntiated yr vapkad 200

n-5-yl) - | -mg ofinteFmediate©} whs ostainéd asd lorlels afl €yidld @6%H2g, 3. 14mol ) in anh.

CH2Cl 2/ Me QMR (L UCBCEA/ § 5v76v(m, 180/13.)2 (ngtiHD),/80 Cim,0G1))\236 bM,th)edoé @h, 11h, M n
whi | e s§i r39ingh, 15H2.8-23¢H, 21), m-pgt(glrm)vyaﬁ)(q iyted wth anh. OH (1 om_) and
*NaBHA (47308047, 2dged, at-78 C. The reaction mxture vvas stirred at

r.t for 3 hr, then quéenched with sat.aq. NH4d (15nL) and the product was

extracted I‘Metrﬂxe
sataq. Na Us

and the.s
flash i?lr *l \s iptermedigt

obt ai ned Fs@ (3-8 meqa GBS 3‘9 @H
(in, 10H) oy Therepptiommixfure waggirsutat pt. dor 2ty %blhamwsrezdd dnﬁml of| Pgtaq
2.00- 1. 76 NHuCl onatep a5 ﬂ&nﬂm w3, qm@ wrﬂH)‘E Dr{Thy comlwd[mac

| nt er medi &£xtsacts were veasked gneo with watarpnece with brine and dned over Na,S0,. The solids were
4- (t er 13 biltgred; gheersplventi s yevererpted- nd, thederuide yelow - oibtwas| purified ibyi dash
5-yl) - but ywhropwtographp (Siticaagad,otHex/EAST95i5) Interntilintecd Svaé dbtiived 20a Sdomiess)

(3x60nL). The conbi ned organic | ayers were washed with

!}é’ é{egﬁdwgn;ed oy yl):- ug%e “#Eﬁhe SO|I pWE,‘I‘ fe;ljt g;ed

anh.  CH2CH#l (2706mg,)0.55%mmdl, @9 %3 3N (1. 6nml, 5eq) and MsCL(378L, 2.1 eq) were

added. ThaNMRAUH,ICIICR): StAGS(dAR2H)S ViS5 (&L 2H), 749t7.36(m, 630, 56N (m, TIHG,5.080(der

(15nL) wadHctetl(dan dEy, aaqt(nD NENi S00nE 25K 2. 706,330} 2.60 (it IIDCHEOHR 115§, DeOL) .
The copbi fgoHyr ganic | ayers were washed with sat.aq. Nad (1x20nL) and dried

-over anh.M3NawBP485 {Mﬂfsmj ds were filtered andthe-sol vent-evaporated to
give a crude product, 45 which was purified by flash chromatography (silica
gel , cHexhHetMedilied - | Nnternediate 6 was obtained as a yellow oil (1.28g,

2. 26mu3w 4 @b 10-3.90 (m m
5H) 32537’;_6(?:,3 wﬁh@ﬁ%@s %diaﬁnﬂ &%%’%ﬂmﬁ %H(ﬁx-f‘u% 1 98 (mz)

267 [Mizs u fo} 1 ack rhixtdd ﬁ!.teat
30& gntz_ B% tﬁ ildded at —78 °C. The reaction mixture
i LT TS T

30 (1x20mL) and dned over anh Na2804 The solids were filtered and the solvent evaporated to
give a crude product, which was purified by flash chromatography (silica gel, cHex/EtOAc
8:2). Intermediate 5 was obtained as a yellow oil (1.14g, 2.34mmol, 74%).
NMR (*H, DMSO): § 7.55-7.33 (m, 10H), 4.46 (t, 1H), 4.09,397,2.92 (m, 3H), 3.40-3.20 (m,
2H), 2.00-1.76 (m, 2H), 2.56 (s, 3H), 0.84 (s, 9H).

35 MS (m/z): 489 [MH]".

Intermediate 6
Methanesulfonic acid.  4-(fert-butyk-diphenyk-silanyloxy)-3-(4,6-dichloro-2-methyl-
pyrimidin-5-yI)-butyl ester

40 To a solution of lmtermediate 5 (1.14g, 2.33mmol) in anh. CH,Cl; (46mL), at 0 °C, Et;N
(1.6mL, Seq) and MsCl1 (378L, 2.1eq) were added. The reaction mixture was stirred at r.t. for
30 min. Then water (15mL) was added and reaction mixture was extracted with CH,Cl,
(3x60mL). The combined organic layers were washed with sat.aq. NaCl (1x20mL) and dried
-over anh. Na;SO,. The solids were filtered and-the-solvent-evaporated to give a crude product,
45 which was purified by flash chromatography (silica gel, cHex/EtOAc 8:2). Intermediate 6 was
obtained as a yellow oil (1.28g, 2.26mmol, 97%).
NMR ("H, DMSO): & 7.60-7.30 (m, 10H), 4.20,4.10-3.90 (m,m, SH) 3.07 (s, 3H), 2.57 (s, 3H),
2.34-2.06 (m, 2H), 0.84 (s, 9H).
MS (m/z): 567 {MH]".
50




To a solution of 2,4-bis(trifluoronethyl)aniline (15.6ng, leq) in anh. DW
(Im), at 0 C, 5 Nail 80%/oil (4.5ny, 2.2eq) was added. thelr t'ﬂT
m xt ure wapembighged at 0 Cfor 15 min then at r.t. for 115 g y eaction
m xture was cooled at 0 C and a solution of internediate %ﬂ}(? ¥ :
0.068mmol ) in anh. DWVF (0.3nlL) was added. The reaction m xture was stirred
at r.t for 1.5 hr. Then water (2nLL) 5 added and the reaction nixture was
extracted with Et OAc (3x7nL). The conbi ned organic |ayers were washed with
sat.aq. Na (Ix]Od) and dried 10 over anh. Na2504. The. solids were
filtered at® ’é‘b.vent evaporated to give a crude product, which was
. purified byUprn-Butykdiphepsilanylprymetbyl)-t-chlogel-methih8-fat(DA2-GifMpro-tthylpenedi at e
7 was obt triflveronethyl-phehylb§65,8-tetra®ydmepyrilo 2D djpykimidiae) . , NVR (' H, CDCl 3):
S 7. 98, 7. 9%o adoldtion] af13,4-bis(t8ByaroBethyekilihd, (15.66hg, Teqy i Znhb DM (Kdl)7atdReEm m
3H), 7. 85, NaH 80%4bild4.5tbki) 2.26%)) 95 3ddbd. Thitlreactidn ndittle wik. sfiBred ab® °€ for 5 thikd) .
3. 63, 3. 59 then aty.t. For)15 mihSTHR réabtion Biixt(idiwad bholed3at DPCBand @ sofkionsDintefmathate: 40
(n-4m 111§ (382mp/0.068kbnd]pinSnh HDMFA0hIY wAO add¥d) The Mhction Wxtid wad irredfp (M 2) -
664 [ M. |t fof NBH Theén Wate(2ml) was added and the reaction mixture was extracted with EtOAc
{4- Cnl or al GREkT)Y TheScdnibifeld okgaid layérs WRFOwahBY With%at 4d. ﬁ; g&dp:ﬁl%gy 1]-5,6
7.8 tot ;?@wgmz« SOl.qﬁEﬁ?gzlgsWﬁ&&Eﬂdd‘ : i o gifk £orb@d Jrbdudl) O
i nt er medi I . T :

ek 1ty c’tciﬁ(fn R g'r%‘ I\i/'vaels'mgcﬁ?tr’?g@sat r.t.

, 4!
Jy0f

| Ve VY. W ; .
(silica %’gw{% c 6:4). Internediate 8 was obtained as a clear oil
(27ny, O. , - NWR (A DVBO: S 8.26-8.12 (m 211), 7.90-7.80 (d,
IH), 5.08-4,98 é;[ IM 3.90-3.60 (211), 3.70-3.30 (21D, 3.24-3.10 (IM 2.30
(m 1% Iutggmediate81) 5 00-1.80 (rn, IH). 30 M5 (mz): 425 [AI]}.
| nt er néRii dfChiprarmethilst[4-d il 2 tri@uarosthybt bitrifluoromethyl-plienyl-5617,8, 2
tri f1 uor ofetralyyo-pyride{2,3-dlnyoividimyd-yl}-methanol
pbeny! ] - 5,18, a7sobitioe of intgrmediaty 7i Gfng, GOTPopyol) ini atibn DME Kimis) hyit., emteN,35 To a
sol uti on &LNIHF(10Rpdi 8¢qe) vBrs(adGdmpd tiE. r8@Gommixture wvas Blired@tR Coverfightd } wasit 0 C,
Et 3N ( 21ZendjlutSbyith smtir (aill) 208 extiacted withdlHO ExSRLAdhe domBiMed srgaed lais i Xt ur e
was st r ewreawashedtwitlf sat.aq. Hakit (IxTinkh andidrizd ovSdnh. WaS0a0rRGoRdatydd Sltdr&ACt | On
m xture wasd the tsolsat echparatdd. Thi2 Glide pcd@Qis)purified by QTEEN yQsiligy er s
wer e washeel, dle/EiQAt 6:4). HiNakhediate|80vsob@ined & 4 Gbr ofl (E7m@ 0D63 DRSSy he sol i ds
were filtaMRICANDMSO): &8L5-8NY (@Y 2HY 70esd @, 911, $.08-49 em%r&%!%? %ﬁkﬁ,\m' ch
was purlfBgd-3133(ﬂl)§$-ﬁ‘4-9-h0@ﬂgm§6%ﬁﬁ@dds%%ﬁb@-l%b‘%ﬁ?. C 65135).
I nt er mpadi qu”&);mg\m?ta ned as a cléar oil (138nmg, O.2/4mpl, 90% . NWR
("H DWVSO: 8 8.30-8.14 (m 2H), 7.95-7.80 (d,d, IM 4.56-4.20 (2H), 3.9-3.4
(m 313), Int@medigtse 31), 2.11 (s, 3H), 2.2-1.9 (m 2H). MS (mz): 425 45

| nter medi ffenahbsulfonic  acid _ 4-chlpro-2-meghyl-8- 1,2~ ro-ethyl)-2-triflnoro
7Met hyl - | of 1AL, ¢ ’%v-s dh oﬁf %ﬁ%ﬁ% ’rz_- eyt -h§-t r FPF%H?HB’I‘%W - phen
yl - kg2, %@aéﬁﬁfg tm& te's 1I s 03 élﬁg‘:g%;g;a% TAYGEES at 0 °C, ErN

(213, Seq) and MsCl1 (50 pL, 2.1 eq) were added. The reaction mixture was stirred at r.t. for

3 br. Then water (8mL) was added and the reaction mixture was extracted with CH.Cl,

(3x20mL). The combined organic layers were washed with sat.aq. NaCl (1x10mL) and dried

over anh. Na;S04. The solids were filtered and the solvent evaporated to give a crude product,
40 which was purified by flash chromatography (silica gel, cHex/EtOAc 65/35). Intermediate 9

was obtained as a clear oil (138mg, 0.274mmol, 90%).

NMR (‘H, DMSO): & 8.30-8.14 (m, 2H), 7.95-7.80 (d,d, 1H), 4.56-4.20 (2H), 3.9-3.4 (m, 3H),

3.25 (s, 3H), 2.11 (5, 3H), 2.2-1.9 {m, 2H).

MS (m/z): 425 [MH]".

Et 3N- 3HF
e sk St SR G
3x5nL). f {7, .
E|§7nt§5a ﬁf 03%%% > egéc”@m, 1
sol vent” e g Butts #4424y 55 HDn20h! 88y r aphy
f

45
Intermediate 10
7-Methy1-1-(l-propyl-butyl)-s-[d-(l,l,2-triﬂuoro-ethyl)-z-h'iﬂnoromethyl-phenyI]—
- 1,2,22,3,4,5-hexahydro-1,5,6,8-tetraaza-acenaphthylene ,
A mixture of intermediate 9 (135mg, 0.27mmol) and heptyl-4-amine (0.5mL, 12eq.) was
50 heated at 130 °C (screw cap vial, sand bath) for 3 hr. The reaction mixture was then cooled




A mxture of internediate 9 (135ng, 0.27mvol) and heptyl - 423nhgﬁ ééﬁ
| 2eq.) was 50 heated at 130 C (screw cap vial, sand bath) 5The

react i orwoioziomses was t hen cool ed WD 02/ 094826 22 2 1 Nov PONGBSR3EB02/ 02377
down to r.t. and diluted with CH2CI 2 (3rnL). The sol vent was evaporated and
the crude product was purified by flash,chromatography (silica gel,
CHex/EtOAc 9:1). Internediate 10 was obtained as a yellow solid (29 4ny,

0. 06nmol , 3% NI\/R( H, CDClS) S7 99 (s, 1H), 7.83 (d, 1H), 7.48 (d

1H), 4.06-3, 23 1, 74-1.1 (bm 10H) .0 97 (t,
o ey i 91%45 g}t v atd e oude
?1H%5 ?tgrlg- %gaﬁ% )22; e%%) n@ﬁmedﬁfwl%mdro SH.

10 pyri do[? té“‘ P‘Hlsﬂl zonitrile To a sol ution of

4- am no- 3- Ny @Pﬁin) t&?P%( J! 78?0( (!)H)m%‘} (d; HpNrO6(3R2450m FH), 2423€.2C,
under N8, ﬂml‘* ok Hr1.1 (bm,98H). %971 SR 91 (Wéﬁ)added ,Intermediate 6 (60ny,
0. 106mmI)MS/(aé2)e&¥dMHfter 30 nin, and the reaction mxture was stirred at
r.t. for 2 hr. It was then cooled down to r.t. and diluted with water
(201L) . Thintpmoadinge 1lvas extracted with Et OAc (3x25 nlL). 15 The conbi ned

or gani ¢ ex#-{3(rers-Batylalipleniyhlaniylonymethaby-4-cdhioEh-2(detRF-6)1-Hihyarvcs Bl i ed over anh.
Na2 SO4 10 Theyrddd[2, 8] pyeingidin-8-yH - B mhetliyiibénzenitiglevent evapor ated. The crude
product waFo puohufibrel Hyminbt3ambthgibezomitrile { aigy 0.0 SéohimelRindOMF (3.‘5&1[,9 hegape/ Et OAc
8099 . | nt edinetlNg MaHL80%RE (2/5n@] 08 WRrAtol) ¥as h&ied. JitdrmedRTEs (0m3; hrg 479 .
NVR (' H, GiX%sladied shef 36 Bnih,Sand e reactioR SniXtite whd 4tirred/at 38 1600 ﬁ)wasﬁzeﬁgocﬁg 111),
6.95 (d, Lidwn 13r9and AfhutedMvith Water 0PI The$irctiuct wasxBached(With BAc ﬁﬁ_ﬁm 1H),
2. 44 (35 3’1‘5& cofnbifed Ofeani ekiractd whrk wathed Wil sat.dl. Nl@l ((2§201%.t9 anc[\@xeél

S67[ A" . INLSHIHEE 81fds WeredRitered andth solvent ev
4( 4- Chi ?::? din-8
-§’I) 3I OLEJ XJro SAT %:a ef’%} 50 utlon O%?G errre'gw'%tad“g Q@'BXJI mdin-

0. 0Smo N: 4 nmol )
was adg&'d g?%g aﬁy\g’g}& %)E}éfbé) gzq"llmgéwa

di | ut e wi : Ph & 10ds 'hlﬁt@%éﬂ)’
(3x25n) . &%fed organi c Iayers were washed with sat aq. Nad
(2x20nl) M anh. Na2SO4. The solids were filtered and the

sol vent e\éan)orat ed. The crude product was purified by flash chromatography
(silic%g e Z0Ac 6:4). Internediate 11 was obtained as a clear oil
(22ny, d’s(ﬁ*rﬁl""mr%d)g'drqﬂme Y2 Ws@“@#ﬂéﬁ pyrdoRhdlpyrimifin-§yD3- (m  1H)
3.92- 3. 81 Mpethy zomitrile_ 3 35 (m 2H), 4 (m_1H), 2.26 (s, 3H), 2.19
s, 3H), 1l®2 Sqlvponlqﬂ)mtemeﬂlmezsl (28p83. 05mm¢ﬂ & sphd PMFe(2451L), at 1.t under N,

1 Et hﬁtﬂ) 1 (A4)L.0. 290mma]) wapadded and the reaction mixture was stirred at r.t. for 12 hr. It

-(1-

3 4- t et ressydiluted with waBr €208ali)e anch the preduetmaheripbted with BIOAC (3x25mL). The
] - 3- ¥kt wpmbined peganicr lalyers were washed with sat. aq. NaCl (2x20mL) and dried over anh.
Na,;S50,. The solids were filtered and the solvent evaporated. The crude product was purified by
flash chromatography (silica gel, cHex/EtOAc 6:4). Intermediate 11 was obtained as a clear
oil (22mg, 0.08mmol, 75%).

NMR ('H, CDCly): 8 7.61-7.58 (m, 2H), 7.27 (m, 1H), 3.92-3.81 (m, 3H), 3.50-3.35 (m, 2H),
2.4 (m, 1H), 2.26 (s, 3H), 2.19 (5, 3H), 1.8 (m, 1H).

MS (m/z): 329[MH]".

[
a,
yl

Intermediate 13

4-[1-(1-Ethyl-propyl)—?—methyl-z 22,3, 4-tetrahydro-1H-1,5,6, &tetram—acenaphthylen-s-
yl1}-3-methyl-benzonitrile

To a solution of intermediate 12 (43mg, 0.131mmol) in anh. CH;Cl; (2.5mL), at 0°C, under
Nz, MsCl (13pL, 0.328mmol) and Et;N (87uL 0.655 mmol) were added the reaction mixture
was stirred at r.t. for thr, and then diluted with water (20mL). The reaction mixture was
extracted with EtOAc (3x25mL). The combined organic layers were-washed with sat. aq. NaCl R
(2x20mL)and dried over anh. Na,SO,. The solids were filtered and the solvent evdporated. The

crude product was dissolved in 3-amino-pentane (143pl, 1.23mmol.) and the reaction mixture

was heated at 100 °C (screw cap vial, sand bath) for 16 hr. It was then cooled down to r.t. and

the reaction mixture was purified by flash chromategraphy (silica gel, cHex/EtOAc 75:25).
Intermediate 13 was obtained as a white solid (23mg, 0.074mmol, 50%,).




To a solution of internediate 12 (43ng, 0.131nmol) in anh ngdﬂﬁemu
at 0C, under N2, MsCl (13pL, 0.328nmmol) and Et 3N (87L O. 6?5

added thqvogmmhm m xture was stirred at r.t. for |hr, ﬁﬂ@ﬂ 3?%' ut ed

with water (201L). The reaction m xture was extracted Wlt x25mL) .

The conbi ned organic | ayers were-washed-yith-sat. ag. Nad 45 (2x20nlL)and

dried over anh. Na2SO4. The solids were Tiltered and the sol vent evapor at ed.

The crude product was d| ssol ved in 3-an no-pent ane (143L 1.23mmoL) and the

reaction d aE % CT(lrscrew cap vial, sand bath) for 16 hr.

It was the (dt H)a #0 @ eu'peaéﬂ A E)3:86 ime 1Ha 3. 1033 et by

_ flash chro 2.27-(8e3Dee 2AEs, 35), 2908 (m, 1H), d/7den e 1.53- was

* obt ai ned a§ 43(%1‘ 1073('("2 . 0.074mml, 50%. 2 1 NOV 2005 WO 02/ 094826

PCT/GBOZ/O “H, CDCl3): 8 7.50 (d, 1H), 7.30 (dd, IH, 7.55 (d,

~1H) 3.86 (mIH) 370323(t+t 2H), 3.43 (m 110, 3.63 (in, 2H), 2.27
(s, 3H), Zlmgilafsﬂ)', 2.18 (in, 1H, 1.74 (i, 111), 1.59- 1.45 (rn, 4H),

0.99-0.78 @tM@thYB%{'fk)neﬂMSl-((1Fb2t)pyl-8wmﬂa,3,6tdtmwnm<ﬂ 256,8létraaza-ace-

3- Met hyl - 4njaphthyeindtyl]-benzonitrile

| - (1- pr opyTe Bisbintipn 2f Mtertediatel2 dldymg] 0.043rhrolpintan8- CRIOLA@ B AR 0°C, under

napht hylDenNg-MGL-(#en DaoPizmol) and Be, (S3HLL0L2 1@afA) verd @msﬂaalb ?éaamla?m&ﬂifm

0. 043r nnol tirted Arh. forHRCHEARd thenSdikjed With Qbter

0. 109l ) Efkt BxBMI()2Bhe ndifaerihi: 1 Qve?éi\dﬂﬂedmga? 4]
stirred at dredtovef fith. N&SO,. amdsélmﬁvefbﬁl&}mn}i"tﬂe% %aﬂt %ﬁﬁ:ﬂf %‘Jgt nas
ed W

extracted whsdissoFe@fc4-h ¢ (50fh. 0. S40uRlINERd Erléﬁ{
sat. aqs W&W@iﬂ—}mﬁ d Qﬁﬂ)el‘dr Py qﬂ' ﬁ‘ms tm t%;g %yﬁ regctlonl tered
Znﬂet he sohuaRt wAY RARIRS A\ ‘ﬁe grliate

PY! am e i At 100 15

mxu

G Dl (308 nn%
C gl d_down t t d
the react | SRR L EDCRST: }bg%a? ?ig}z g” %g%%%a; 7§31“4'(rve° el
cHex/ E%)A 2548 . Pare® J04heH; &Bi4H), | 'Orrg
0. 020nfiD ’ Ry s 7.73 (s, 1H), 7.65 (dd, 1H), 7 41 (d,

1H) 395( k-6 (rn, 2H), 3.5-3.24 (t, 211), 2.27 (m 1H), 2.18

) 34
(s, 3H), ,165(|n 1H), 1.55-1.40 (in, 4H), 1.38- 20 1.10 (m
ari), ﬁgf lgy n12) 389[MH Internediate 15 4-[5-(tent
But y! - ?%ph P%Y He‘!'h%‘_f L? W‘Wzt%mwi-@?mdwaﬂo SH 25
pyrido !‘1 resPenzgaitEiléni trile To a sol ution of
4- am no- 3- ?6?15%%‘2%4#'?1@136"}‘{ OI‘GHlSdé?Fﬁbl 566mmplyrin DME @.ymLyet 0°C, under
N2, NaH 80§ Nm(‘&ﬁ%fdﬂl @%@asrw?nmb)swaﬁ@m ntermediatect (08 m@, ¢.3W0nmyl) 0. 546
mol )  wasvadddad miy) apy the reaplipn; ixturewes stiowd alint: for 2 mdiswastthanrcedledt . t
for 2 hr. dowmipst epddiluesovishwatgoGAmL) The productovas exteected with tHOA(3xASTHBOTL ) .
The pr3fudhe wambiagd prganie @xtydctshvery waghed S5th Satal) NaCl@220mL, anb drietover grni C
extracts Wa¥Ondbhesdidewera fidtared anr thpisalvent Sveedated., The cnidelprodubt euspuriiisd by
Na2SO4. THiasks dirpmtatogaply Gsilica gelecHeaxROAh &:2) Olmerntediatalfowas abthinellhe 2wldaele
product wedl (bllmg, Dd84bmol, 33%Eh chr omat ogr aphy (silica gel, cHex/Et QAc 8:2).
| nt er medi &R {H,WEBCIObS Ai60 €s) 153, 7550{ng @H), 7.35 (m, 6H), 7.10(d, 1H), 6.95 (d, 1H), 3.92

35 (m 1H), 3.8 (m, 2H), 3.53.3 (m, 2H), 2.21 (m, 1H), 2.10 (5, 3H), 161 (m, 1H), 110 s, SH).

MS (m/z): S87[MHT".

Intermediate 16 2
3-Chloro-4—{4—chloro-5-hydroxymethyl-z-methyl-ti 7-dihydro-5H-pyrido[2,3-¢I]pyr1m1dm—
40  8-yD-benzonitrile
To a solution of intermediate 15 (110mg, 0.19mmol) in anh, DMF (2.5mL), at r.t., under N,
Et;N-3HF (260pL, 1.91mmol) was added and the reaction mixture was stirred at r.t. for 12 hr. It
was diluted with water (26mL), and the product was extracted with EtOAc (3x20mlL). The
-combined organic layers were washed with.sat—aq-NaCl (2x20mL) and dried over anh.
45  Na,SO,. The solids were filtered and the solvent evaporated. The crude product was purified by
flash chromatography (silica gel, cHex/EtOAc 6:4). Intermediate 16 was obtained as clear oil
(53mg, 0.15mmol, 81%).
NMR ('H, CDCl;): § 7.95-8.8(m, 2H), 7.3(d, 1H), 3.9(m, 1H), 3(111,2HJ 3.5-3.3 (m, 2H), 2.2
(m, 1H), 2.15 (s, 3H), 1.8 (m, 1H).
50 MS (w/2): 349[MH]".




oil (110ng, 0.184mmol, 35%. NWR ('H CDCl3): S 7.65 (s 1&&6{{ 55 (m 4H),
7.35 (m 61), 7.10(d, 111), 6.95 (d, 1H), 3.92 35 (m 1I—1) : U@m 211),
3.5-3.3 Woozgddhe 2.21 (m 1H), 2.10 (s, 3H), 1.61 (113, I f(].,‘Baz%zéﬁr 9H) .
Ms (mz): 587[W. Internediate 16 3-Chl oro-4-(4-chl oro-5-hydroxynethyl -Z
met hyl - 6, 7- di hydr o- SHpyrido[ 2, 3-d] pyrim din- 40 8-yl)-benzonitrile To a
solution of internediate 15 (110ny, O. 1§‘ﬁ‘m)l) in anh. DVF (2.5n), at r.t.,
under N2, Et3N3HF (260L, 1.91mmol) was added and the reaction m xture was
stirred at r.t. for 12 hr. It was diluted with water (20r1L), and the
product was extracted with Et OAc (3x20nl). The -conbined organic |ayers
wer e washelntepmediata7 aq NaCl (2x20nL) and dried over anh. 45 Na2SO4. The
sol i ds wer 3-Ghléroet-Hemethyil-1-Hlepropyidnity)-3,2a30k- tetialiyditvel Il S beB-fetadzaet  was ~'
purified bycenhaplithjpleniirydlbenzopitidy (silica gel, cHex/EtOAc 6:4). Internediate
16 was Bbt T aedlutien of intermeiliate 16532mg, 0149%mmmnl) in MhICH, VA .Jml), atWOC, dpder S
7.95- 8. 8( 3N, N1, (161L30B73hidpl) add BCH (90 §.7453nmol) watedddd. The réaclidh mBilre 2.2
(m 1H), 2wisstined aBAffor 1hs afd then ditfited with Watet (200i). THR4PIdVE was AC&Ed ARHB26 24
2 1 NOV 20B®AREIE30)/ P ombintd 6xghiicl1agér8 whie washed with sat. aq. NaCl (2x20mL) and
3- Chl or 0- Afied v ush: Na ;. Mhe s Meiellibred add thd sBIveRH vl _@Thbisr&d_ épréa&ﬁetraa
X0- acemaphm&sem@myiﬂmpmmmmgm .49mi@1. PardiQhd HehQidn BixthAlvids g6
(5219, 0. 14O(RHE0) bal AaBbiod BB FHOIE b b ity Diicd UetAToe NP end Bl eedbL
0. 373mM01) gl 3ty ol QSR @1 B kAROASACH! RillpHetlah 7 1
. b B _ s ) vat er ). e product was

. gi‘%’ %

38 {po D gl

e

stirred atgte
extract ed

sat. a i

and thgsso' %f@’& !

4- heptyl am i8§8 .49mmol .) and the reaction m xture was heated at 100
C (screw I *bath) - for 16 hr. It was then cooled down to r.t and

the reaction mxture was purified by flash chromatography (slilca gel,,
cHex/ Et cacingermediatet® npdi ate 17 was obtained as a white solid (36.0ny,
0. 084n%d| ,3-6bbro-4niAtl-gthyl-propyft-3ymethyk2,2a03, ¢detralyydro- 7565, 6.ddetraaqp- 7. 49 (d,
1H) 4.05 (apenaphthylen-5glldegzonitile o) 15 3.5-3.24 (t, 2H), 2.27 (s, 3H),
0 2.18 (m 1%@8@%@.mrl;!mmtm1§ (35mgg 8112myol) jiy aniy |GF1,CH (D5 0 )g@ 0°Ct under 6H) .
M5 (nf z): Dl is@l(i2nl) AREF mmoDaand BN 168 3l Q60 rromal) [wer¢ addsdhanid-the aeagtion
- 7- met hy| -mRixpge Yas stiwed athirtl der- thr,) agl Ses -dilgted with water (20mL). The product was
acenapM hydxtract&l with Etr@r25mli)] Thetombingd brgaiio inyefs went washed! iwith eat14). Na6hy,
0. 112l )(2x20mli} land Gtid@ver 4nkb. Na,$0Q4 ThatolidEwersifitiered ahi2 the IvbiCknt (ct:Péradd2THe nmol )
and Et 3N (B8lepréiuo6@asdimblvediinricansidopehtaned 158)d, 1 dAmivobyandrth teactivnvmistosd | r r ed
at r.t. fowashested aridOt*Crisciiéw ctpevihlysahdibath) for 16 RO yas tHdaccopled diowi to K@ and

the reaction mixture was purified by flash chromatography (slilca gel, cHex/EtOAc 75:25).

30 Intermediate 18 was obtained as a white solid (18.0mg, 0.084mmol, 53%).

NMR ('H, CDCl): 8 7.74 (d, 1H), 7.55 (dd, 1H), 7.50 (4, 1H) 3.95 (m, 1H), 3.78-3.65 (m, 2H),
3.45 (m, 1H), 3.69-3.23 (t+, 2H), 2.28 (s, 31D, 2.18 (m, 1H), 1.55-1.46 (m, 4H), 0.97-0.78 (t+,

6H).
MS (m/z): 382[MH]".

Intermediate 19
5-(2,4-Bis-trifluoromethyl-phenyl)-1-(1-ethyl-propyl)-7-methyl-1,2,2a,3,4,5-hexahydro-
1,5,6,8-tetraaza-acenaphthylene
To a solution of intermediate 8 (45mg, 0.106mmol) in anh. CH,Cl; (2.5mL), at 0°C, under N,
MsCI (10pL, 0.265mmol) and Et;N (70uL 0.530mmol) were added and the reaction mixture
was stirred at r.t. for 1hr, and then diluted with water (20mL). The product was extracted with
EtOAc (3x25mL). The combined organic layers were washed with sat. aq. NaCl (2x20mL) and
dried over anh. Na,S0,. The solids were filtered and the solvent evaporated. The crude product
was dissolved in 3-amino-pentane (184ul, 0.992mmol.) and the reaction mixture was heated at .
100 °C (screw cap vial, sand bath) for 16 hr. It was then cooled down to r.t. and the reaction
mixture was purified by flash chromatography (silica gel, cHex/EtOAc 75:25). Intermediate
19 was obtained as a white solid (28.0mg, 0.064mmol, 60%).

NMR ('H, CDCl;): & 7.98 (4, 1H), 7.83 (dd, 1H), 7.49 (d, 1H) 3.87 (m, 1H), 3.70-3.23 (t+,
ég)), 3.44 (m, 1H), 3.63 (m, 2H), 2.23 (5, 3H), 2.18 (m, 1H), 1.55-1.47 (m, 4H), 0.99-0.88 (t+t,




25 extracted with Et OAc (3x25nmL). The conbi ned organic |ayers were washed
with sat. ag. Nad (2x20ml) and dried over anh. Na2SO4. Thg ls&0Vd200%er e
filteredg@rbg/ga_gg?sol vent evaporated. The crude product was dissolved in

3- ani no- 158pL, 1.12mml.) and the reaction m xt Ke/CRRO2%Hat ed at
100 C (screw cap vial, sand bath) for 16 hr. It was then cooled down to r.t
and the reaction mxture was purified2by flash chromatography (slilca gel,
cHex/ Et OAc 75:25). 30 Internediate 18 was obtained as a white solid
(18.0ng, 0.084mmol, 53%. NWR ('H CDC13): 8 7.74 (d, 111), 7.55 (dd, 111),
7.50 (d,. MSW/z3458MHAT. | H), 3.78-3.65 (m 21d), 3.45 (m 1H), 3.69-3.23
(t+t, 2H), 2.28 (s, 3H), 2.18 (m 1H), 1.55-1.46 (in, 411), 0.97-0.78 (t+t,
6H). M5 (nExahpledB2fiMH. 35 Internediate 19

5-(2, 4-Bi sr-mdh 1-1LR1-propyRMh ey 3eayL,) z-'ltﬁmoﬁi.sm& rtﬁmhn)on]ethynphenyu-

met hyl 51 ,g_eﬁsﬂ}ay@hgg,rgqmgaﬁ,a@, hgtlgﬁaza acennaphth Iene _ To a

sol utlon Emlﬁiro%qll,ﬂgﬁn . m at 0C,
under %Q d ﬁﬂ%ﬁb i%&m gﬁﬁed and
t he react

wat er (20 1_@ &g{gﬁﬁgi&t’f 3%% E{I %e Cofrbi ned
organlﬁ) I ayer vvere vva aw e sa 6}1_) and dried over anh.
Na2SO4.” T E Were f| |tered and the sol vent evaporat ed. The crude

pr oduct am ta 0. 992l nd the
reaction f &'@gf{fﬁf"p"ﬁg“‘gﬁ‘g 4(5‘1‘% e’% &ép@%ﬁ‘l"“’s‘%‘ﬁ&‘%&'ﬂ?“ﬁ or 16
hr. 1t wa B84 down to.r.t and the reaction mxture vvaséopurlfled by
flash chr HﬁéﬂP%%h?f intprmediate, dd (15me, .63 frpmoly dn LH.Cly (4 6mH was

obt ai n¥d 4843msRek) vEis adrledy T@zscae | mRterg AW Stirred gyt wash( The gbeaByas 5 7. 98
(d, 1H), ¥vaporafeddand; ifje cmudgoprpdnct Twas purifed by, flash) chrematograplpa (filicer gel, 2H) |
3.44 (m Fygjohexme/EtQhs 73 Exampless was phtained 28 a( whitel solid, (81ng58.021mmol( m
411), 0.996%)-88 (t+t, 50 6H). | | 2 1 NOV 2005 WD 02/ 094826 25 M5 (m z):
458[ MH| }. PCT/ GBOR102377 Example 5-1-1
7Met hy30- 1 Egample§pbys3 - but yl ) -5-[4-(1, 1, 2-trifluoro-ethyl)-2-trifl uoronethyl phe
nyl] 5 1, #-{Bi-Bthyl-prapyBi¥niethylil, 4-dbhydrd-bHr 133,6,8-tetemzapboénapbiylehes-yl]-30! uti on of
i nt er medi atethylbeszdditgle 0. 043mmmol ) in anh. CH2C1l2 (1.0Onl), DDQ (9.7ng | eq)
was addedTo Bhsolutibacefl interniediater 13 {k8mngs 0i0dPmeho)t inr CH,CLf (1t5ndl)5 DDQ TS| vent
was evapoo.a64minoly s taldedC Mhel eeaptiaadixure/easPstinied i a8 &t 0for f3haSThec SolweaBiagr aphy
(sili @ gelaporateldxadd @RC chlidd )produk avas| purfficl- by ash Ofliramitegkaptsy @slildacagl, Oi |
(1l4ng, O. CRSMYOAC 7683 8 xamife S=X-3 s 0b@indd 25 a whltc solid (10mg, 0.029 mmol, 60%).
3-Met hyl -4-[7-met hyl -1 - (1-propyl -butyl)-3,4-di hydro-1,H 1,5, 6, 8-tetraaza-ace
- napht hyl eBxample 5-1-4
3-Chloro-4-{7-methyl-1-(1-propyl-butyl)-3,4-dihydro-1H-1,5,6,8-tetraaza-acenaphthylen-
30 5-yl]-benzonitrile
To a solution of intermediate 17 (15mg, 0.04mmol) in anh. CH;Cl, (1.0mL), DDQ (14.5mg
0.064mmeol) was added. The reaction mixture was stirred at r.t. for 3hr. The solvent was
evaporated and the crude product was purified by flash chromatography (silica gel,
cHex/EtOAc 7:3). Example 5-1-4 was obtained as a white solid (8.1mg, 0.02mmol, 56%).
35
Example 5-1-5
3-Chloro-4-[1-(1-ethyl-propyl)-7-methy}-3 4-d1hydro-lH—l,5, y8-tetraaza-acenaphthylen-
S-yl]-benzonitrile
To a solution of intermediate 18 (12mg, 0.032mnol) in anh. CH,Cl,(1.0 mL), DDQ (10.5mg
40 0.042mmol) was added. The reaction mixture was stirred at r.t. for 3hr. The solvent was
evaporated and the crude product was purified by flash chromatography (slilca gel,
cHex/EtOAc 7:3). Example 5-1-5 was obtained as a white solid (8.0mg, 0.02mmol, 60%).

Example 5-1-6 _
45 5-2,4-Bis-trifluoromethyl-phenyl)-1-(1-ethyl-propyl)-7-methyl-1,3,4,5-tetrahydro-1,5,6,8-
tetraaza-acenaphthylene
To a solution of intermediate 19 (20mg, 0.044mmof) in anh. CH,C), (1.5mL), DDQ (12.5mg
0.053mmol) was added. The reaction mixture was stirred at r.t. for 3h. The solvent was
evaporated and the crude product was purified by flash chromatography (slilea gel,
50 cHex/EtOAc 7:3). Example 5-1-6 was obtained as a white solid (11mg, 0.024mmol, 60%). '



5-yl]-benzonitrile To a solution of internediate 14 (15ny, Wi
CH2CI 2 (1.5nm), DDQ (9.6nmg 15 0.042mvl) was added. The regazc ture

was stirmaplosbossast .. for 3hr. The sol vent was evaporated ?% ude
product was purified by flash chromatography (silica gel, = cyclo exane/ Et OAc
7:3) Exanple 5-1-2 was obtained as a V\/m%e solid (8ng, 0.021mml, 56%. 20
Exanpl e 5-1-3

4-11- (1- Et hyl - propyl)-7-nmet hyl -3, 4di hydro-1H 1, 5, 6, 8-t etraaza- acenapht hyl en-
5-yl]-3- rrethyl benzonitrile To a solution of internediate 13 (18ny,

0. O49rrrm|) 0.064nmmol ) was added. The

reaction &5‘53@% %%ftﬁ% ef?lgw’%'?abcl'he sol vent was 25 evapor ated
and the crude product was purif ,eg].b.y | ash chromat ography (sliica gel, I
CHex/ Et OAc 7:3). Exanple 5-1-3 wag obffal nﬁd as a white solid (10ng, 0.029
mmol , 60% . Exanple 5-1-4 N 5

3-Chloro-4-[7-methyl -1-(1-propylltb 34-dihy@g@-lH-1,5,6,8-tetraaza-acen
aphthyl en- 30 5-yl] benzonitr e ion of internediate 17 (15ng,
0.04mmol) in anh. CH2Cl 2 (1. OrrL) DDq{‘(14 ng 0.064mmol) was added. The
reaction mxture was stirred at rt for!3hr. The solvent was evaporated and
the crude product was purified by flash chronmat ography (silica gel,

cHex/ EtDAc 7:3). Exanple 5-1-4 was obtEabledd as a white solid (8. 1mg,
0.02nmmol ,_56% . 35 Exanple 5-1-5
3- Chl or o-{4¢Pd-(|1- et B4l - pr opyRy) -[7- netRay| - 3, ARGRY{YIAr 0- Lidalitybal Dat8- t €t | aaza- acena
pht hyl en-L 2111 - henzonitrfle To_a sol ut |_q_Bj: iinternedi ate 18 ( 12y,

0. 032mol |)3-1-h |@bistdfueed 2(FH:0 |ni), |DDQ (10d5ny | NMR (i, @opred o5 (v | added. The
reaction [m xt ymethyleenst i rired 4t r.t\_for {3hr. THas gipliyaes @wHS6 58y apor at ed
and the drude|product way puriffied by flgsh chrjdfrdeiap)sBehizigp gel ,
CHex/ EtOAc 7:3). Exanple |5-1-5 ifed as {340ADQ @, D) 2.4 6.3HD N,

0. 02mmol ,| 60%. Exarnp 5- -6 45 & 1.80 (m, 8H), 1.30-1.10, 0.88

5- (2, 4- Bi[s-trifi fl uoronet Hyl - pHenyl ) - 1- (1-et hyl {fmb I -7-methyl -1] 3,4, 5-tetr
abydr o- 1,F%6 t-et-aaza acendpht-hylene o a-sg ate 19
(20, 0|02 ﬁ&r@ﬁ antf Serdci2 (1. 5l DDQ! 878584 0| ) was
added. The re ¥ xt dre we i gt r.t. @’Qﬁ AT 1EIVRNt was
evaporat éd ang the crude |proddct was|puri|fied b V)aéﬁs Enrl8hdedd aphy

!

'
e
(silica gel, $0 cHex/EtOAc 7:3)~ \,%5-1-6 A dd2 &5 3 wWhite solid
(11mg, 0]J024mnol, 60%. {2 1 NOV- 2005 02/ 094 ’§) 9l 23(F ) vt i cal
data-arelset forth in the folllowing Tabl¢ 1. Ra Ie I

PCT/ GBO2/ W43 [ 2-methyl4- CH, ' H (‘I-I, CDCL): 5770, 1H),
cyanophenyl \)\ 7.56 (d, 1H), 743 (dd, 1H), 6.60

.e‘( (s, 1H), 454 (m, 1H), 3.91 (t,

2ZH), 3.16 (t, 2H), 2.53 (s, 3H),

2.29 (s, 3H), 1.79 (m, 4H), 0.84
(¢, 6H).

MS (m/z); 360[MH]".

H NMR (*H, CDCL): 5 7.80 (d, 1H),
7.73 (d, 1H), 7.63 (dd, 1H), 6.62
(s, 1H), 451 (m, 1H), 3.92 @,
2H), 3.18 {t, 2H), 2.55 (s, 3H),
179 (m, 4H), 1.25 (m, 4H), 0.88
{t, 6H).

MS {m/z): 403[MH]".

L
5-1-5 | 2-chloro-4- CH, \j\ H NMR (*H, CDCh}: 5 7.80 (d, 1H),
&

5-14 | 2-chloro-4- CH,
cyanophenyl

cyanophenyl 7.73 (d, 1H), 7.63 (dd, 1H), 6.62 ;
(s, 1H), 451 (m, 1H), 3.92 (¢,
2H), 3.18 (t, 2H), 2.55 (s, 3H),
+ - | 179 (m, 4H), 0.88 {t, 6H). . .
MS (m/z): 380{MH]".

H NMR (*H, CDCl): 5 9.92 (d, 1H),
8.03 (d, 1H), 7.69 (dd, 1HD), 6.62
(s, 1H), 4.58 (m, 1H), 3.81 ¢,
2H), 3.18 (t, 2H), 251 (s, 3H),
[ 1.92 (m,4H), 0.83.¢t, 6H). _ ..
MS (m/2): 457TIMH]".

5-1-6 | 2,4-bistriflvoro- | CH;
'| methylphenyl




Cd RR2 R4-Rs,R$, Anali .tycal Data N. 2,4-bistri NWR (

S-1-12A-CH3HCDCl ~: S 8.05 (s, 1H}, rrethyl pheayl 7. 89 (d 1I ENg\d 2009M 6. 58
(s, 111)w0402@§4§§% 111), 3.78 (m 211), 3.443.00 {4 211), ,23 31 ~1.80
(n.6 8H) 210, 0.88 (ni>t> 811). N5 mz R e i HNMR
(11 CDClI3): S 7.59 (d,1H cyanoFhenyl -7.56 (d, 111), 7.40 (dd 111), 6. 59
(s, 111), 4.65 (m 111), 3.84 (t, 211),23.14 (t, 211), 2.52 (s, 311), 228
(s, 311),1.79 (m 4H),1.25(m 411), 0.84 (t, 611). Ms nm a .388 +
5-1-32-net hyl - 4. CH3HNMR (111, CDCI3): S 7.70 (d, 111), cyanophenyl 7.56 (d,
111), 7.43 (dd, 1H), 6.60 I(s, 111), 4.54 (m 111), 3.91 (t, 211), 3.16 (t,
211), 2.53 (s, 311), 2.29 (s, 311), EXAMPLBRY 4H), 0.84 (t, 611). MSnt/z :
360 5-1-42-chl oro-4- Gﬁﬁ%sbﬂﬂebre@@h{rc Comppurds®P Stracture (KIb) C) anopbeny! 7. 73
(d, 111), 7.63 (dd, 111), 6.62 , 4.51 (in, 111), 3.92 (t, 211), 3.18
(t, 211}, 235 (s, 311), 1.79 (m 1.25 (m 411), 0.88 M5 miz : 408DgT.
5-1-52-chl oro-4- GH3HNVR( 111, , 113), cyanophenyl 17.73 (d, 111),

7.63 (dd, 111), 6.62 1 5-1-6 /"\Nblstrlfluoro (B) met | tyl phenyl
2
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Intermediate 20 ,
4-Chloroe-3-(2-methoxy-vinyl)-6-methyl-1-(1-propyl-butyl)-1H-pyrrolo{3,2-c]pyridine

To a solution of (methoxymethyl)-triphenylphosphonium chloride (70mg, 3eq) in anh. THF
(1mL), at 0 °C, under N, BuLi 1.6M in THF (128pL, 3eq) was added dropwise. The resulting
red reaction mixture was stirred at 0 °C for 10 min and further 20 min at r.t. Then the reaction
mixture was cooled at 0 °C and a solution of 4-chloro—6—methyl—1-{l-propyl—butyl)-lﬂ-
pyrrolo[3,2-c]pyridine-3-carbaldehyde (prepared following procedures reported in J.
Heterocyclic Chem.; 1996, 33, 303; J. Heterocyclic Chem.; 1992, 29, 359; Heterocycles; 2000,
53, 11, 2415; Tetrahedron; 1985, 41, 10, 1945, analytical data: NMR ('H, DMSO): & 8.49 (s,
IH), 7.70 (s, 1H), 10.4 (s, 1H), 2.53 (s, 3H), 4.57 (m, 1H), 1.92/1.79 (m/m, 4H), 1.70/0.90
(m/m, 4H), 0.77 (t, 6H); MS (m/2): 293 [MH]") (20mg, 0.068mmol) in anh. THF (1mL) was
added dropwise.

The reaction mixture was stirred at r.t. for 1 hr. Then water (3mL) was added and the product
was extracted with EtOAc (3x5mL). The combined organic layers were washed with sat.aq.
NaCl (1x5mL) and dried over anh. Na,SO,. The solids were filtered and the solvent evaporated
to give a crnde product, which was purified by flash chromatography (silica gel, cHex/EtOAc
95:05). Intermediate 20 was obtained as a yellow oil (15mg, 0.046mmol, 70%)

NMR ('H, CDCL): § (trans) 6.98 (s, 1H), 2.59 (s, 3H), 6.69, (s, 1H), 6.81 (d, 1H), 6.40 (d,
1H), 4.21 (m, 1H), 1.82 (m, 4H), 1.53 (m, 4H), 0.85 (dt, 6H), 3.83 (s, 3HO; (cis) 6.94 (s, 1H),
2.59 (s, 3H), 7.62, (s, 1H), 4.21 (m, 1H), 1.82 (m, 4H), 1.53 (m, 4H), 0.85 (dt, 6H), 6.19 (d,
1H), 6.30 (d, 1H), 3.72 (s, 3H),

MS (m/z): 321 [MH]".

Intermediate 21
[4-Chloro-6-methyl-1-(1-propyl-butyl)-1H-pyrrolo[3,2-c]pyridin-3-yl]-acetaldehyde

To a solution of intermediate 20 (85mg, 0.26mmol) in anh. THF (2mL) at 0 °C, under N,, HC1
2N (2mL) was added dropwise. The resuiting yellow reaction mixture was stirred at 70 °C for
1.5 hr. Then sat.aq. NaHCO, (1mL) was added and the product was extracted with EtQAc
(3x5mL). The combined organic layers were washed with sat.aq. NaCl (1x5SmL) and dried over
anh. Na,SO,. The solids were filtered and the solvent evaporated to give a crude product, which
was purified by flash chromatography (silica gel, cHex/EtOAc 8:2). Intermediate 21 was
obtained as a yellow oil (55mg, 0.179mmol, 70%)

NMR ('H, CDCls):_5 9.85 (s, 1H), 7.07 (s, 1H), 7.01, (s, 1H), 4.21 (m, 1H), 4,04 (s, 2H). 2.60

(s, 3H), 1.82 (m, 4H), 1.16 (m, 4H), 0.85 (dt, 6H).
MS (m/z): 307 [MH]".

Intermediate 22
[4-Chloro-6-methyl-1-(1-propyl-butyl)- LH-pyrrolo[3,2-¢]pyridin-3-yl]-ethanol



(s,
411)

0 TSRl 052 (o 10 38 (NI, 35 Kbl

111),

0.88 (t, 611) MSmz : 38 NMR('H CDCI3): S 9. .92 (

02/ 094826 2 1 NO\/ 2005 PCT/ GB02/ 02377 27 R4-N EXANPLE 6 Synt hesi s of
representative Conpounds of Structure @&1b) ()Ib) 5 Internediate 20
4- Chl or o- 3- ( 2- met hoxy-vi nyl )-6-nmethyl -1-(1-propyl -butyl)-1S-pyrrolo
[3,2-c]pyridine To a solution of (methoxymethyl)-triphenyl phosphoni um
chl ori de” (TeGn®lutide gf intermedinte THE3mg) h17B3mnal) i@ a6h. MeOE4hE) atBPC] uddebM,j N THE
(128L, 3ediaBH;$1knke Req)wisviddel. THeveactios miixttine gvas Srédest Or €afol LI THEPAtEE Was
stirred a(fL)Gvisdddddanmd the produdtivas Betrac20 with EtOAc(315SmI) TR doR®ide@@ddanRtN

m Xt ur e WayeRomdre tvashedGrith sansh. MaED(1t5hD)ardl dried over anh. Na,80,. The solids were

4- chl orso- Glteel vl -the (s31vExt Cavy

4.51 (m 111), 3.92 (t, 2H),3.18(t, 211), 255 (3’13&;&,2@&79 (m
Y 0

3 (d,
18 (t,

bt Y0 Qwé—'d‘crude product, which was purified by flash

pyrr ol of 3 chomhidgsl ca p.l’ 083)( PiteRaddste 20! I
reported f@g}ng, h{gm)g : Qg{t 33, 383?9 %Wﬁ%?lgragggggpé@g}em
1992,

(s

29 ﬁ) Tt d 5 41, 10,
T gfﬁ%% %@@7‘ 7?%%5% 1. %g (m{gﬁ 4?‘);5 ?Rgg’/?ﬁo (nirlg,4

rﬂz) 293 [MH ') (20ngy, 0.068mml) in anb. THE (1)

was addng. dro é The reaction mxture was stirred at r.t for 1 hr. Then
water (3 a rad tr ted i th Et OAc _(3x5nL The
conbi nt(ad ‘1 M?Mwﬂ]ﬁ%ﬂé ﬂd’ﬂéﬂﬁ’ﬂ"l@!‘ﬁ‘ﬂ_ and d?’l ed
over arch ' were filtered and the sol vent evapor at ed to

gi ve adcr Eaé%%%%fiintﬁwew% fmpe0 léaml\%g in gt DMF Girale) o P SprindessNei ca
gel, cHeximudagale (1Hfimg;d0eq), TR (Fmeat- LoD PMAR (@pe.d. leglwvers a oAGion (15ny;
0. 046rmmol mixyre/ Was stipred atiyt. opsonight: Then aign }mla) 9@s (added| and the xsgdt(cs wag13)
6.69, (s, cxipaypted gt EeQ (323mL). hey combined organic layars werg washell with @aq. NaClH) |

1.53 (in, (lzi@;a)mei%od(@ter a:dH)Naz%).;ean(sghdszm f(lt;redanetbw(lmptg rated302. 59

(s,
6H) ,

3HP, givea cride prodict, which wesrpurified by flasls 2hromatogidphy (siia gely cHeREtOAC85 ( dt
6. 199:0)i Intetrapdia® 230vas dbtaibed as ayeilew 6i (658id) 0.154nhol, 99%). 321 [ MH +.
NMR ('H, DMSO): § 6.95 (¢/s, 1/1H), 4.17 (m, 1H), 3.91 (¢, 2H), 3.16 (t, 2H), 2.58 (s, 3H),

30

35

40

45

50

1.80 (m, 4H), 1.14-1.05 (m/m, 4H), 0.88 (s, 9H), 0.85 (t, 6H), 0.00 (s, 6H).
MS (m/z): 423 [MH]".

Intermediate 24
(2,/4-Bis-trifleoromethyl-phenyl)-[3-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl}-6-methyl-1-
(1-propyl-butyl)-1-1H-pyrrolo|3,2-c] pyridin-4-yl]-amine

To a mixture of tris(dibenzylidencacetone)palladium(0) (3.7mg, 0.leq), 2-
(dicyclohexylphosphino)-2'-methylbiphenyl (4.4mg, 0.3eq), K;PO, (23mg, 2.8¢q) a solution of
intermediate 23 (17mg, 0.04mmol) and 2,4-bis(trifluoromethyl)anilin (18mg, 2eq) in anh.
DME (Iml) atr.t., under N>, was added (crimp cap microwave vial). The reaction mixtuwre was
irradiated in CEM Focused Microwave Synthesis System (Model Discovery), at 100 °C, 150
W, 60 Psi for 20 min (cooling on). Then water (1mL} was added and the product was extracted
with Et;0 (3X5mL). The combined organic layers were washed with sat.aq. NaCl (1x5mL) and
dried over anh. Na,SO,. The solids were filtered and the solvent evaporated to give a crude
product, which was purified by flash chromatography (silica gel, cHex/EtOAc 95:05).
Intermediate 24 was obtained as a yellow oil (21.5mg, 0.035mmol, 88%).

NMR (‘H, DMSO): 5 7.83 (d, 1H), 7.79 (dd, 1H), 8.16 (4, 1H), 8.23 (s, 1), 7.22 (s, 1H), 7.16
(s, 1H), 2.43 (s, 3H), 4.35 (m, 1H), 3.77 (t, 2H), 2.94 (t, 2H), 1.8 (m, 4H), 1.15, 0.95(m/mn, 4H),
0.79 (t; 6H), 0.68 (s, 9H), -0.31 (s, 6H)

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

JIntermediate 25
2-[4-(2,4-Bis-triflaoromethyl-phenyl)-6-methyl-1-(1-propyl-butyl)}-1H-pyrrolo[3,2-
c]pyridin-3-yl)-ethanol
To a solution of intermediate 24 (60mg, 0.097mmol) in dry DMF(5mL) at r.t. Et,N-3HF
(133.6ul, 8.4eq) was added. The reaction mixture was stired at r.t. overnight. Then water
(2mL) was added and the product was extracted with EtOAc (3x5mL). The combined organic

Iayers were washed with sat.aq. NaCl (ixSmE) and dried over anh: Na,S0;. The solids were =

}



I nternediate 21 30

[4-Chloro-6-methyl-1-(1-propyl-butyl)-1H pyrrolo[3,2-c]pyridn ﬁq_mggé]gcetal d
ehyde Tog/?)ffa%ﬁ' tion of internmediate 20 (85ng, 0.26mml) in_anh. nm.) at
0 C, und 2N (2nL) was added dropwise. The resF¢VHEEOY3 I Dw
reaction mxture was stirred at 70 Cfor 1.5 hr. Then sat.aq. NaHCO3 (I nlL)
was added and the product was extracte@w th EtQAc (3x5nL). The conbi ned
organi c |l ayers were washed with sat.aq. Nad (Ix5nL) and.dried over 35 anh.
Na2SO4. The solids were filtered and the sol vent evaporated to give a crude

product, \iMeB andoie RoNvEti @apdiated toagibe @ eﬁgﬂﬁ@p%cﬁswﬂsl Fuifig@|by Bde8x/ Et OAC

8:2). |nt qpRgi hy?@sﬂY@ cl eﬂ&;@mds»q;j Fhatotad stééﬁgedﬂﬂﬁ%hd 709
NMR (' H, g,gmg 5 , 7.07 (s, 1H), 7.01, (s, 4.21 (m 1H),

4.04 s }pq)g '3h) ) . 40 MB
(”)@55%%%‘%& bl il s il

PCT/ GB02/ | nternedi ate 21 (53ny, 0.173mml) in anh.

MeOH (4ni NaBH4 (13.1 ng, 2eq) was added. The reaction
m xture st at 0 C for | hr. Then water (1nlL) was added and the
produc % g‘ ed with Oﬁﬁ_ The conbj ned. organi ers were
was hed 18- “%aaeﬂ'(ﬂ-g’tzm 73 H‘E{Sﬁl) -BPrgp¥kbutyh;-1 m@ng ids were

5 filteredfisAmpcenabhtiylenent evapor at ed to%gl ve a crude %Aoduct whi ch was
purified %‘?F‘ﬁ%‘ﬁm %?‘EM‘@@‘%\ P234mg, 1) i ey CECa 2L B3t .t FdY nedi at e
22 was ob{Bindd2em and Y] Gl6eL 2e wgeswd @&MIMWMNWC(aHt fons0) : S
7.37 (s, 2hriYhen7water (2@5-) waipdded a6 thetproduel) waseeacted with CIL,CL305mEX TheH)

2. 44 13s, c@nbinediorgapiq( layerd wpre voisigd with 3gt.agniNa@li(1xjmD) ahd diied oGpnh. NLI%. (n z) :
309 [ MH| } The sulids wentifditered28d the solvent evaporated to give a crude product, which was purified

3- 12- (t enby Bashyhrogiatogtaphy (silick gelydHexE O A¢ Pl ). Exdmple|6el-bwhs oheditedlas b yéllowpr opyl - b
utyl) - 1H o (nigo DO BBel; BIP4).i di ne 15 To a solution of internediate 22
(49.8ny, 0.173mml) in anh. DVF (2m.) at 0 C, under N2, imdazole (110ny,

| Ceq) ,20TBSCI (67ny, maﬁqmlym&mtﬁ%getf&ﬂﬁqhemﬁbmgddmdl The reaction

m xture was stirred at r t. O\Reé\?l Then water (InL) was added and the
product was extracted with Et 3 3x5nwl). The conbined organic | ayers were
washed with satagq. NaCl (| x3m d over anh. Na2SO4. The solids were
filtered and the sol vent evagﬁ) gi ve(@bgrude product, which was
purified by flash chromatogr o : gel CHex/ EtOAc 9:1). Internediate
23 was obtained as a yell ow o I 6154m’r1)l 9599. NWR ('H, DVBO: 8
6.95 (s/s, 1/1H), 4.17 (m 1H), 3.9%4(t, 21'), 3.16 (t, 211), 2,58 (s, 3H),
1.80 (m 4H), 1.14-1.05 (mMm 4H), 0.88 (s, 9H), 0.85 (t, 61D, 0.00 (s, 6H).
MS (mz): 423 [WH *. 25 Internedi at eTable 1

Cpd. R, R, Re Ry, Analitycal Data
Ne, Ry,Rs,
Re
6-1-1 { 2,4-bistrifluoro- | CH, H NMR (‘H, DMSO): & 8.08 (dd,
methylphenyl 1H), 8.03 (s, 1H), 7.81 (d, 1ID),
' 6.87 (s, 1H), 6.61 (s, 1H), 4.19
(m, 1H),3.72 (1, 2H), 3.02 (1, 2H),
.e" 2.19 (s, 3H), 1.80-1.70 (m, 4H),
1.30-1.10 {m, 4H), 0.79 (m, 6H).
MS (m/z): 483 [MH]".
25
EXAMPLE 7
CRF Receptor Binding Activity

The compounds of this invention-may-be evaluated for binding activity to the CRF-
30 receptor by a standard radioligand binding assay as generally described by DeSouza et al. (J.
Neurosci. 7:88-100, 1987). By utilizing various radiolabeled CRF ligands, the assay may be
used to evaluate the binding activity of the compounds of the present invention with any CRF
receptor subtype. Briefly, the binding assay involves the displacement of a radiolabeled CRF
ligand from the CRF receptor. '



(2,4-Bis-trifluoronethyl-phenyl -[3-12-(tent

But yl - dhnet hyI sil anyl oxy)-ethyl]-6-nmethyl-I- (1-propyl -but yj )I-ﬂm&l—mﬁgrrol o]
[3,2-cl py 4zyl1-amne To a mxture of _ PCTIGB02/02377

tris(di benzyl [ 3eneacet one) pal I adi um(0) (3.7ngy, O0.leq), EB

(di cyel ohexyl phosphi no) - 2' - net hyl bi phe%7 (4. 4ngy, O. 3eq) K3PO4 (23nm,

2.8eq) a solution of internmediate 23 (°¥7ng, 0.04nmmmol) and
2,4-bis(trifluoromethyl)anilin (18nmg, 2eq) in anh. DME (Inm) at r.t., under
N2, was added (crinp cap mcrowave vial). The reaction m xture was

i rradi at eMMoren spiEifidaliy.u thed bitdingoassay iSyperfoosed By enl (EppdadorDiuben wsing) ,  at
100 C, 156pprokimételyFisi 10°aell femtube :(tdﬂphms@pctcd)mth'ﬂimn\mhecaﬁ:ﬂard_)EMmbadded

and the preoeuestaboats 0.8 xhE aftasshyImffar (dig. FDRIDedc8 ¥JphoyphattHmfiemdizalined 10 mgMNi C X
| ayer s wenggrégiaieshlotide126 3M Gacitiedi) wikik Sivith@id Qnlabétbd sShudigirle, ddRnsia2p04. The
sol i ds swetRF f(fihd Yofcn@atibnl NUMPloV@MrmeNY HREREIAE birding! w A F[ dgfeduct ,
whi ch Wasoawcﬂ: )!oﬁdeﬁﬁihoﬁhfz@ﬁﬁmraﬁﬂ&énﬂa%}m‘éfkp% detefiied 05)

IR

(t, 211%), ofes
-0.31 (s E-zd: & e i

1o ATAYS 56567 e
bl WM e

0.097mmol ) in dry DMF(5nL) at r.t. Et3N3HF (133 6L, 8.4eq) was added. The
reaction mxture was stirred at r. Then water (2nL) was added

and tHé product was extra%&%‘ﬂw@ﬂﬂe hE‘)Act'FP% conbi ned or gani c¢_50 |
| ayers were washed with sataq.-NaCl (|x5r )--and dried oven, Na2SO4." The |
sol i ds were r Phelconpoundsorf hpwsmb gwention pety R0% oalated b9 viridus &metionshd t he

sol vent elostingr doscexamplgi the ¢ommpouniis of; thel prasent\inventiomawy her scfeened by CRFash

chr omat ogttimpleed( adednjlate gpslase qiekivityEt Gacassaylfor the) ideternsivatoonecof 2CREvstimdatedii ned as

a whi 28 sagdenylate ¢Ylasd agiivity niaySepotfomisd 9§ genivlily dedelribéd\iyMBattaglia®t Q1(Symgose 1H) |

8.07 (d, I$I2, 19873 Wwithsmodifidationstoadaritdhe, aseP)o whold Gell mrepatdtibps. 5 7. 10 (s, 111),
5.19 (sa,Mide)specifiSifly, the: stabfiard 3563 nfixtnce ndyldontath 8 féllowiddin,a fhaBBol(me oSH) ,

1.85-1. 650.5 ul: 2hhM L-ghfafin®02¢ mMAHEPES). 4@ { mMOBMBXMa DMEM bufie? [HVFl | +.

Exanpl e Getifrulhtidh) studies, whole cells with the transfected CRF receptors are plated in 24-well plates

5-(2, 45Bi ﬁdtmdubhwrmtmﬁt smhe:nsyiﬂ) viridiR tddytentratiohs [T CRH-relitddydntl -vhredatdd S-tetra
hydrr o- 1, geptites il bi¥éftoaRQBASH 1hE phancoldkidl fdkiskdep profile ofthe \a? r&cptar
(23. 4ny, Zgﬁggﬂéﬂ% the Yin&dbd6 Me%ﬂédlaﬁtasﬁnited,ﬁié&bus(&ée bnce gadly wid MsCl
(6. 16L, mia CarURE fhedil A8pifaBAC ToQURtelhint Weaniint ot ihfrdcBlidc AME, 30@fu  2NT -
Then vat & o (6hitidn bPG5% diiao12ad 26 AR hydfEERIoRE AEGE o&"totéacﬁgl?

(3x5 V.55 3, aﬁﬁ
(| X5 % ar& r&éﬂ% Q@E@?ﬁ k?' C%tgq re fi erﬁ &pequ%f
sol vent €ya ‘?a d @ ea lg? P} ash
chr omat oq‘ﬁ?&. 1 %Q‘Ti fE{ Jﬁn &%I ? -1;;5\&1‘5"18 ed as a
yel | ow yop ; an 500 ul sod acctajte b er. e measurement o
cAMP in the samples is pmformcd using a single antibody kit from Biomedical Technologies

35 Inc. (Stoughton, 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 (107 to 10 M).

1_

It will be appreciated that, although specific embodiments of the invention have been
40 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.




oil (6ng, 0.012mml, 31 %9. 20 All the analytical data are set forth in the
followng Table 1. R Table 1 Cpd. R R2ZR4-R1, Analitycal Data No. R3, Rs,
6-1-12,4-bistrifluoro-LH3HNVR ('H, DVBO): 8 8.08 (dd, net hylszeNrm} jZEB 8. 03
(s, 1H), 7.81 (d, 1H), 6.87 (s, 1H), 6.61 (s, 1H), 4.19 (m 3

LH), 3.72(t,2H),3.02(1,2H), 2.19 (s, 3H), 1.841.70 (m 4H), 1.30-1.10 (m

4H), 0.79 (m 0). Ms mz : 483 25 EXAMPLE 7 CRF Receptor Binding Activity
The conpounds of this invention-nay-be-evaluated for binding activity to the
CRF - 30 receptor by a standard radi Qiléi%”d bi ndi ng assay as general ly
descri bed by DeSouza et al. (J. NeuroscCi. 7:88-100, 1987). By utilizing
various radiol abel ed CRF |igands, the assay nay be wused to evaluate the

bi ndi ng adti vi Ayconifpoufi®hodnpie felfovihg §thenpé:esent i nvention wi th any CRF
receptor subtype. Briefly, the binding assay involves the displacenment of a
radi ol abel ed CRF ligand fromthe CRF receptor. WO 02/094826 30 2 1 NOV 2005
PCT/ (B02/ 02377 More specifically, the bjnding assay is perfornmed in 1.5 nL
Eppendorf tubes using approxi matemb}/ 06 cells per tube stably
transfected with human CRF receptors.NEath tube receives about 0.1 niL of
assay buffer (eg., Dul becco's phospﬁ
chloride, 20 pMbacitracin) with or lvm't
or 5 CRF (final concentration, 1F£N}\1ﬁ Jet®rm ne nonspecific binding, 0.1
m of (1251] tyrosine - ovine CRP{final jConc®ntrati on -200 pM or

approxi mately the KD as determ ned by Scdt,chard analysis) and 0.1 nL of a
menbr ane suspension of cells containing the CRF receptor. The mxture is

i ncubated for 2 hours at 22 C foll owed by the separation of the bound and
free radioligand by centrifugation. Fgllow ng t washes of the pellets,

t he tubes 05?@tglgmsoin\égprogg{g,gp%enﬁqgut&@ﬁy@qcegﬁ eﬁ%ﬁ‘hﬁ?ﬁ’@d in a gamma counter
for radioactivity at approximately 80% efficiency, Al radioligand binding
data may Rgeaffl yzed using the non-linear |east square curve-fitting
program LI GAND of Munson and Rodbard (Anal. Biochei. 107:220, 1990). EXAWMPLE
8

&red saline, 10 M nagnesi um
unl abel ed sauvagi ne, urotensin |

A is a bond;

X is nitrogen or CR3;

Y is C(Rs)=;

R is phenyl wherein at least one hydrogen atom is replaced with a substituent

selected from the group consisting of: halogen, cyano, a straight or
branched saturated aliphatic hydrocarbon containing from 1 to 10 carbon
atoms, a straight or branched saturated aliphatic hydrocarbon containing
from 1 to 10 carbon atoms attached through an oxygen bridge, a straight or
branched saturated aliphatic hydrocarbon containing from 1 to 10 carbon

atoms having at least one hydrogen replaced with halogen;

R; is a straight or branched saturated aliphatic hydrocarbon containing from 1

to 10 carbon atoms;

R; is hydrogen;




15 CRF-Stinmul ated Adenyl ate Cycl ase Activity The conpounds of the present

i nvention may al so be evaluated by various functional testing. For exanple,
t he conpounds of the present invention may be screened for C?ﬁ&ggqmﬁﬁt ed
adenyl ate cyclase activity. An assay for the determ nation o -stihul at ed
20 adenyl ate cycl ase activity may be pgyfornmed as generally described by
Battaglia et al. (Synapse 1:572, 1987), with nodifications to adapt the
assay to whole cell preparations. Mre specifically, the standard assay

m xture mpy contai NistN@raighh bP¥faRchell RatdratddBph AR Hjﬂﬁ)cglfbong&t%in[ngr 1.
L-glutanine, 20 mM i 3EPES, and 1 nM 1MBX I n" DMEM buffer. In stinulation
studi es, whol e cel | o wilt isatbhe atomssber straighF arebeptlmds satnmtgdl alipliaticn

24-wel | plates 25 apd,.ingubated for h at, 37.C with various.concentrations
of CRF-related and ﬁ%drr%‘faé B co‘ﬂ%lBﬂgdégmi 2 B rca{\% negt?%lslugﬂ‘t’("l’?gcby a

phar macol ogi cal raniradgiies bdrehéd satrhtedl ARpHMAL thyBrdc@bor 6B frétk NtyPe.

Foll owi ng the incubation, the nmedia is aspirated, the wells rinsed once
gently with fresh Hearhon aams atigchad dronghepioxygeadridges det er ni ne the anount
of intracellular cAMP, 300 pl1 of a solution of 95% et hanol and 20 niM
aqueous hydr ochl ori&@?}oge[il,s added to each well and 30 the resulting
suspension§ are incubated dt -20 Cfor 16 to 18 hours. The solution is
renoved into 1.5 nL Eppendorf tubes and the wells washed with an additi onal
200 pl of Rget hanol / adiy@migen;hydr ochl oric acid and pooled with the first
fraction. The sanples are |yophilized and then resuspended with 500 pl

sodi um acetate buffer. The measurement of CcAMP in the sanples is perforned
using a sRagl e antiisdugrogen. from Bi onedi cal Technol ogi es 35 Inc. (Stoughton,
MA). For the f nictional assessnent of the conpounds, a single concentration
of CRF or ,rel ated peptide ausi 80%.stimul ati on of cAMP production is

i ncubat ed?al ongﬁe Gé)rf'ﬁw\?gro?{iﬁgnidﬂ%ﬁ'ﬁfdf PYREht  conpeti ng conpounds (10" 12
to 104 M. It will be appreciated that, although specific enbodi nents of the
i nvent i on 3have Thesspdtade sl Peaving it O1dwihe Bitidapses of il1ustration,
various nodifications may be nade w t hout d%parti ng fromthe spirit and
scope of the invention. Accor-eiH the—nventiomis not |imted except as
by the appended clains. t k 2 1 20805 31 Clainms 1. A conpound having the
following structure: X I RN N _REx OR, a st ereoi soner, prodrug or

phar maceutical | y acceptabl e sal ]t he wher@Bh: A is a bond; Xis
nitrogen or CR3i Y is C(R3)=; REﬂlﬁu pheéryl wherein at |east one hydrogen
atomis replaced with a substituent gelected fromthe group consisting of.
hal ogen, cyano, a straight or :

wherein

R, is phenyl wherein at least one hydrogen atom is replaced with a
substitutent selected from the group consisting of: halogen, cyano, a
straight or branched saturated aliphatic hydrocarbon containing from 1 to
10 carbon atoms, a straight or branched saturated aliphatic hydrocarbon
containing from 1 to 10 carbon atoms attached through an oxygen bridge,
a straight or branched saturated aliphatic hydrocarbon containing from 1 to

10 carbon atoms having at least one hydrogen atom replaced with halogen;

R; is a straight or branched saturated aliphatic hydrocarbon containing from 1

to 10 carbon atoms;



branched saturated aliphatic hydrocarbon containing from1 to 10 carbon
atons, a straight or branched saturated aliphatic hydrocarbon contai ning
from1l to 10 carbon atoms attached through an oxygen bridge) 1aN8yr200ght or
branched saturated aliphatic hydrocarbon containing froml to 10 carbon
atons having at | east one hydrogen repl.aced with halogen; R2 is a straight
or branched saturated aliphatic hydrocatbon containing from1 to 10 carbon
atons; R3 is hydrogen; 2 1 NOV 2005 32 R4 is a straight or branched
saturatedypal i phati c; rbon containing froml to 10 carbon atons or a
strai ght cI){;il br anchegnégfo%g%t ed aliphatic hydrocarbon containing from1 to
10 carbon atons substituted by a straight or branched saturated aliphatic

hydr ocar b@®; cont ai nisngstfaighfod blafiched QataritddilipBitR FydrichdoR @anthdipUsdin N oxygen
bridge; R5 is hydro i s hydrogen; Rg i s hydrogen. 2. The conpound of

en; RG I .
claim1l wherein X i §> ni0 caen. atgmsTRE % dpighhProbrasriaddmsaturpied aljphatie
foll ow ng structurej M,Egaﬁ.gd' 18 D y J t S Y gen atom
is replaced with a h%u st tnnutcgig?lhglgl gg‘?’e(llj &?géme%a%gﬂg?%ﬁ% %Jg%glﬁtgpi%gof.
hal ogen, cyano, a straightghtbranchét sutchied aliphatic diydebcabop badtaimingyfism danbon
containing from1 t 10 carbon_atopg, a,straight or branched saturated
al i phatic hydrocar bg Car@%‘h%ﬁi“ﬁ?ﬁ?ﬁ‘?%“ﬁhtaﬂof @hr98% at ons attached t hrough
an oxygen bridge, a straight or branched saturated aliphatic hydrocarbon
containi ng . from1 tgpdfh.earbon atoms having at |east one hydrogen atom
repl aced with hal ogen; R§ I's a straight or branched saturated aliphatic
hydr ocarbon containing from1 to 10 carbon atons; 2 1 Nov 2005 33 R3 is
hydr ogen; R4 i s a stsihaidgigen;or branched saturated aliphatic hydrocarbon
containing from1l to 10 carbon atonms or a straight or branched saturated
al i phatic_ hydrocarpon containing from1l to 10 carbon atons substituted by a
strai ght & branchetf 'Wdt8ft ed ali phatic hydrocarbon containing from1 to
10 carbon atons attached through an oxygen bridge; R5 is hydrogen; R6 is

hydrogen; 4 R8 iT'ﬁe %&ﬁﬁ%fcl%lm-ﬂﬂgwﬁg%%ﬂgmgfg SE‘['IC%!II’@ 1 having the fol | ow ng

structure:

R?N__l
' R

=
S e
Ry N NTR,

R,

wherein

R, is phenyl wherein at least one hydrogen atom is replaced with a substituent
selected in a group consisting from: halogen, cyano, a straight or branched
saturated aliphatic hydrocarbon containing from 1 to 10 carbon atoms, a
straight or branched saturated aliphatic hydrocarbon containing from 1 to
10 carbon atoms attached through an oxygen bridge, a straight or branched
saturated aliphatic hydrocarbon containing from 1 to 10 carbon atoms

having at least one hydrogen atom replaced with halogen;
R; is methyl;

R; is hydrogen;



wherein R is phenyl wherein at | east one hydrogen atomis replaced with a
substituent selected in a group consisting from hal ogen, cyano, a straight
or branched saturated aliphatic hydrocarbon containing frog 1 NG 200%ar bon
atons, a straight or branched saturated aliphatic hydrocarbon contai ning
from1l to 10 carbon atons attached th%gugh an oxygen bridge, a straight or
branched saturated aliphatic hydrocarbbn containing from1l to 10 carbon
atons having at |east one hydrogen atomreplaced with hal ogen; R2 is

nmet hyl ; is hydro . i I 1
sat ur at e?:kél i phat i c%ﬁi;sﬁagggép gg%“%%ﬁ? %‘ﬁﬁ“f%ﬁf’ﬁ%‘% 31%% Cgrgtlg Elg%qg(%}g?rs or a

strai ght or brancheth sldx wadwedatahispbata ctratghtirearc branciedc aatusited ragjphatiom 1 t o

10 carbon atons subgtjtuted by a .straight or branched saturated aliphatic

hydr ocar bon cont ai n oM _fg‘[‘tﬁlmnﬁo{:f@é‘r |Eo‘i‘? il? d'ﬁg’o&t "t‘t%‘ﬁe%‘%?tm‘ d% &n oxygen

bridge; R5 is hydrogedizht dRbrarehély ShiaaRa ;alipmclh;dﬁx%eﬂ%&mémgﬁa&n qagpound of

claim1 selected in a group consisting from -net hyl - |

- (1- propy! - but yl ) - 519 garban atoms agtached, threnghranpixygen-bridgesf | uor omet hyl phenyl |

1, 2, 24, 3, 4, 5-exahydro-1, 5, 6, 8-tetraaza- acenaphtyl ene; 3 -nethyl-4-[7-nethyl -

| -(1-pr o%yl - but yl );Sii ?Edich_ydr o-lH-1, 5,6,8-tetraaza-acenapht hyl en-
-yl]-benz6nitrile; Y] -?’1- et hyl - propyl ) -7- net hyl - 3, 4- di hydro- 1H

, 5, 6, 8-tetraaza-acenapht hyl en-5-yl ]-3- nethyl -benzonitrile;

chl or o- [ 7- met hyls-Hydrdgdn;Pr opy! - butyl ) - 3, 4-di hydro-1H1, 5, 6,

t et raaza- acenapht hyl'en= 5-yl]-benzonitrile; 3-chloro-4-]|

(1-ethyl -propyl)-7-nmethyl-3,4-di hydro-1 H 1,5, 6, 8-tetraaza-acenapht hyl en-

yl]-ben®eni tril e; is hydrogen.

(2,4-bis-trifluoronethyl-phenyl)-1-(1-ethyl-propyl)-7-nmethyl-1,3,4,5-tetra

ydro- 1,5,6, 8-tetraazg-acenaphthyl epe; ..

S(2,4-biS:tri %%wﬁy Planaﬁﬁlfé?f ek grgyR consisting from:

| - (1-propyl-butyl)-1,3,4,5-tetrahydro-1,5, 6- triaza-acenaphthylene. 2 1 NOV

2005 35 67 /AthANMRASHHLHAD, TRIrh i L PoRRYNS _of claim1l in conbination

with a phar rrtg)f:leu isllc):at)fly ug}ggg;gt g]b?e carri erwg(r% diluent. 7. The use of a

conpound &ufberetnethylpbengily, 2, 364, Serahydra- b 5.6,8-tetadzhacqmpligteat; on of a

medi canment for use in the treatnent of conditions nedi ated by CRF

(corticot prﬁétﬂ)?l-iﬁ-r%?&'yﬂ 9—( I-gf(}p(})rlr-l))lityl)-?),4-dihydro- 1H-1,5,6,8-tetraaza-acenaphthylen-
5-yl]-benzonitrile;

5
1
3-
8-
1-
5-
5-
h
5

4-[1-(1-ethyl-propyl)-7-methyl-3,4-dihydro-1H-1,5,6,8-tetraaza-acenaphthylen-5-yl]-3-

methyl-benzonitrile;

3-chloro-4-[7-methyl-1-(1-propyl-butyl)-3,4-dihydro-1H-1,5,6,8-tetraaza-acenaphthylen-
5-yl]-benzomitrile;

3-chloro-4-[1-(1-ethyl-propyl)-7-methyl-3,4-dihydro-1H-1,5,6,8-tetraaza-acenaphthylen-
5-yl]-benzonitrile;

5-(2,4-bis-trifluoromethyl-phenyl)-1-(1-ethyl-propyl)-7-methyl-1,3,4,5-tetrahydro-
1,5,6,8-tetraaza-acenaphthylene;

5-(2,4-bis-trifluoromethyl-phenyl)-7-methyl-1-(1-propyl-butyl)-1,3,4,5-tetrahydro-1,5,6-

triaza-acenaphthylene.



8. The use of a conmpound according to claim?7, in the preparation of a

medi canent for use in the treatnent of depression and anxiety. 9. The use
of a conmpound according to claim?7, in the preparation of d Ca08ht for
use in the treatnent of IBS (irritable bowel syndrone) and IBD (inflamratory
bowel disease). 10. A conpound accord'{ng to any of claims 1 to 5, for use
in the treatnent of conditions nediated by CRF (corticotropin-rel easing
factor). 11. A conpound according to claim 10, for use in the treatnent of

depressi og, anda @Bpedition tempfsing P WRPoARL OF At b OirC g i3t 4se I n
the treatnent of IBE (i(?nri t’é’& e1 Qbowel ggyndrorre andml I%%h?’lnég?nan‘ﬁg’t gry bowel
di sease) . pharmaceutically acceptable carrier or diluent.

7. The use of a compound according to any of claims 1 to 5, in the preparation of a
medicament for use in the treatment of conditions mediated by CRF (corticotropin-

releasing factor).

8. The use of a compound according to claim 7, in the preparation of a medicament

for use in the treatment of depression and anxiety.

9. The use of a compound according to claim 7, in the preparation of a medicament
for use in the treatment of IBS (irritable bowel syndrome) and IBD (inflammatory bowel

disease).

10. A compound according to any of claims 1 to 5, for use in the treatment of

conditions mediated by CRF (corticotropin-releasing factor).

11. A compound according to claim 10, for use in the treatment of depression and

anxiety.

12. A compound according to claim 10, for use in the treatment of IBS (irritable
bowel syndrome) and IBD (inflammatory bowel disease).



