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- VSTIVES AS CFR AETAGONISTS The present disclosutéTefates >

to novel tetrahydroquinazolines and dihydrocyciopentapyrimidines

derivatives as CFR antagonists, pharmaceutical compositions containing
them, a method for the preparation thereof, as well as their use for the
preparaticheFrtedicamants UsefUENT thsTréatme il diseasessssThus, in

a first aspect, there is provided a compound of the formula (I): R N/R Ra

ra ~) or a pharmaceutical salt, solvate or prodrug thereof, wherein

‘'misOorl; 10 R'and R2 each independently is hydrogen, alkyl, alkoryallcyl,

alkyméfﬁt?o%@ﬁ?%ﬁv@aﬂsﬁw}a&%iaafegﬁhﬁm@awﬁﬂy%aBgﬁtuted phenyl,

of iRyl anglcRP ctogetheriwithstheiivsHace dsriffegensfarmsan-oationatytica

substituted heterocyclic.ring of 3 to 7.me Ot R and R2 together .. .

B e A RS L s et e
566 BhTerRbEist RS S optonally substitutéer pretict alidibers R is alkyl;

5 R5is "hydragemerafi-éd ieand Reviehydrogeauaiiotmkexyuhale or
haloallcyl. In a second aspect, there is proyided a method for preparing a
compound of formula (1) as defineﬂ\m,\}hé first aspect, comprising: 20
reacting a compound of formula (a) x IR RER%i~In 4 R (a) wherein X is a
leaving group and m. R3, R, R3 ang defined above; with an
amine of formula (b) RR": _ n) whergin R'and Z2"are as defined above;

WO 2005/014557 PCTfEP2004/00866%- provide a compound of

AN
formula (1). R R
()
or a pharmaceutical salt, solvate or prodrag thereoi,
wherein
misOorls
10 R! and R* each independently is hydrogen, alkvl, alkoxyaliyl, alkylcarborl,

alkylsulfonyl, cycloalkylaliyl or optionally substituted phenyl, or R’ and R’

together with their shared nitrogen form an optionally substituted heterocydic
ring of 3 to 7 members; or R! and R* together with their shared nitrogen form an optionally
substituted heteroaryl ring of 5 to 6 members; - -

R’ is optionally substituted phenyl or alkyh

. [ -
R* s allyl

p—
(V3]

R’ 1s hydrogen or alkyl; and
RS is hydrogen, alkyl, alkoxy, halo or haloatkyl.
In a second aspect, there is provided a method for preparing a compound of formula (1) as defined

in the first aspect, comprising:

e

26 reacting a compound of formula (2)
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wherein X is a leaving group and m, R", R", R” and R" are as defined above;

. ; bt A
with an amine of formula (b)) RRNH (b)

. %
wherein R and R are as defined above;



Embodiments of the present disclosure also provide compositions
wOCOmpKisieg, and methods for using, the aforementloned comparIdsdonesest
the preparation of medicaments useful m”~t‘reat|ng diseases. 5
GorticotfepinaelpasinhdétontGRE) or hormone (CRH) is one of several
neurohormones synthesized by specific hypothalamic nuclei in the brain

Wh%@b@@ﬁ?&h@f&stﬁaep%awlmm]@fm%g@@@&om&hamm@lao(ﬁ%ﬂ@ and methods for

-gene resulting in release of a% orticotropic hormone (ACT } dne di
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ollasesswe é’ompu sive disorder: E)ost -traumatic stress 5 disorder; pain

pErEptinASsudh 2 hbremyaldiet Headach fdiress ihtiiced
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(olo]] omg hypersensitivity or s astl colon; hemorrg dggsst‘[gasdou grgiwia episode
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neu oae(gene ative dlse ases such as Alzheimer's disuse., senile
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~5 cardiqyascular ol'neart (elated diseases. feriity-pltblems; andioh matory

human immunodeficiency virus |nfect|ons WO 2( 5/01 57 3
PCETEPIHOAHoseEELmatold arthritis and ostecarthrihs; asthma; psoriasis; allergies;

premature birth; hypertension; congestive heart fallure; sleep disorders;
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30 neurodegenerative diseases such as Alzheimer’s disease, senile dementia, Parkinson’s
disease and Huntington’s disease; head or spinal cord trauma; ischemic neuronal
damage; excitotoxic neuronal damage; epliepsy; stroke; psychosocial dwarfism; chemical
dependencies and addictions; drug and alcohol withdrawal symptoms; stress-induced
immune dvsfunctions; immune suppression and stress-induced infections;

cardiovascular or heart related diseases; fertility problems; and /or human

L)
i

immun odeficien &y VIirus infections.



Accordingly clinical data suggests that CRF receptor antagonists may
represent novel antidepressants and/or anxiolytic drugs that may be
WO E‘ﬁgfw 4ncthe treatment of the neuropsychiatric disorders maifesting /008661
ypersecretion of CRF. Effective and specific antagonists of CRF are
desired aspoteatiallyvaluablgstherapediitFagentssforthe Giireatrentiotsent
psychiatric disorders and neurological diseas Q!?s%%f?ﬁlﬂet%i&% stated of the
%%ﬁ%ﬂ%&éﬁ%ei%%%ﬁ??g ﬂ%“ﬁﬁ?s%ix?"gp‘ﬁfﬁﬁgﬁ%r%&’g{n the speqificaation _
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Msed. in.the specificatign.and the. appended:slaims;iheisingars foimdse"a",

"an," and "the" include plural ref%ren_ts nles él.he context clearly dictates

5 tewersel RO ngBHistorafsts 18 I’E&ﬁ?ﬁ%ﬁ &t €fihances the activity of
anotheicempesnd-an: tetahtofoditeri fiA eyt mea snthie sdgnovatent indagding the
spLbranched spllaled VMREAOR MOlel. COSIIND SOLEAIFRIAR, os uied
Bhd ydrogen atoms, having from one to'twelve carbon atoms. "Lower,
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iﬂré@@;ml _H@%&éﬁ@i&xl%@%&rﬁuﬁt ?Mﬁi%patinlﬁéﬂmm t'l rt@r;;sme;thyl,telthyl,

propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hex y

10 Bodesb Rt (ARG SRS LA A e et H e ompound or
Bygracaihon radical of one to six carbon atoms or a branched saturated
divaleﬂ.ﬁﬁ%‘ drocarben radical of thige. 10, s carReR s AaMSd &:@irocarbon moiety,
methylene, etﬁyrfene, 2,2-dimethylethylene, propylene, 2-methyl oepgllegle,
QobuiprriclpehtAa dHHNIE fike? YRSy 87 Hﬁ?ié‘i’y%%ﬁe arbon
fermula-QRy whgrelarRsisoam alkyl moigty bsn defiriedhbreint dExarnp|€s-Gkalkyl
alkoxy mojegjes include, hut.are not limited t th :

15 BNy AR Ao AT e e ey sopros

HRbRY whebe R, isatodeheand IRt-iseab gmﬂxy%e@g;i%thé reif. :

"A'ky'&qg%faw means afngiety.of thedereylaRrRavhereiRaisoxaandix

R" is alkyl as defined herein. "AIkyIsuIE)nyI" eans a m?éeg of %tgre

RO RABLRRRY BRSO S RSB A I A AR oAb el

“Antagonisheraters doemelempoyndithehdiaminishesporpreventstiwhaltiopylene,

of ﬁ?other colmrpoung orx ceptor site. "Aryl" means a monovalent cyclic

%‘Fg Sﬁcﬂ%} rGearbon moie y consisting of a mono-, hi- or tricyclic

arométitkomg. Treraningiotpoéakeieroptionaliy sUsmui s a8 deriegiety s

hetginy [Examples ofatyh maigtiesipciuden Buldare ol imiteldHoredptippatiyoxy,

35 substituted phenyl, na%yl, phenanthryl, fluorenyl, indenyl,

BaAtISEP 8RN 6RGdiheny!, biphenyl, methylenediphenyl, _
aminogdipbenykytiiphemylsuhdielyl of the formula ~R™-R”, where R is atkylene and R” is

25 alkoxy as defined herein.

est8 six carbon

20

"Alkyicarbonyl" means a moiety of the formula ~-R'-R”, where R’isoxe and R” is
alkyl as defined herein.

"Alkylsulfonyl" means a moiety of the formula —R’-R”, where R 15 -805- and R” 13
alkyl as defined heremn.

30 “Antagonist” refers to a compound that diminishes or prevents the action of
another compound or receptor site.

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricycic aromatic ring. The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but are not limited to, optionally

35 substituted phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenvlsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,



diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl,
benzodioxylyl, WO 2005/014557 PCT/EP2004/008661 - -4 benzopyranyl,

wo ReBgexazinyl, benzoxazinonyl, benzopiperadinyl, benzopipetazsigo4/008661
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benzopyrrolidinyl, benzomorpholinyl, méthylenedioxyphenyl,
wihyenediokyphendziant thedike; mclyding pargaiyhydsogeaapéetrazinyl
derivatives.thereof, "Arylalkyl” “Araliad; whichmay beisedt dioxyphenyl, and
1|3r{“;%1ezro éﬂg&%ﬁ?{?%ﬁ%é%%grrg\é%ﬂ’-RaRﬁ v%%epe*ga is%n aklkgleneméxrj(f)pup e
@ndiRb iy Peroely ay dumieal e isiY &S PHERYIalkyl such as

benzyk pherylethyls 3-(8-ghlarprheny))s2-melhytpentyhsersl theikea ardical
examples,of arylalkyl. "Cyanoalkyl" " me a moiety of the formul S
RRTVIGTEHE 1 ARG 0 GARBA Rokoih Shd B e Dy Rl €8
A0:1Qixtiohtkyl mbansyh phenlzaheht’stturdedidzanisytioaioiegptyl and the like

cor&j It’lll of Among r bicyclic rings. Cycloalkyl can optionally be
asrtjibst?tu ed with ﬁqekgr more substituents, whereip each sub%tjt.ue tis

indepErteRENHy drBx DA RO RY R Wik oaiky T, aMnios
manealkyaming ar dialkdamingiisless otherwise specifically indicated.
Examples of loalkyl moieties include, but.are.not limited : o

oy IOV ey RTORE T e e ey consiring of
liken dnclutling partizdly UrsatlivgtendstivamieseeRssf ey HBaIRpRIkyPore
eass. afaoiety: ahtbe formulanBiR innbesedRy iy aljdene, andi, Rkisy, halo,
cycloalkyl as defined herein. ['Hetera‘??lgéﬁ' means an all%cl) radical asc
BerEd herafOwWReRIA AR TR oF F0'hydt6gen Atoms avs beén”
replaqed. witha;subsfityeint hdependentty-seledteddron thengedup, cyclopropyl,
consjsting of :ORa, ~NRbR,, and - R re Mhis an | I to
e S e eroni

fe poirtt of attachment of the hateroalkyl

18 ene as

radisal igehrsuightaree A atom, wherein Ra is hydrogen, acyl, atkyl,

cycloatkyl; acysleakyiallayls R rpdRih afe indapendentiyiofeach ehgene and
Egy}drogen, acil, alkyl, c%/ loalkyl, or cycloalkylalkyl; and 25 when n is 0, Rd
i @&V&ﬁ@ﬁfy Iﬁ/li%\ﬂ?l "5r cydoallcylallyl, and when nis 1 or 2, Rd is
alkyl, tyetoalkiiy i yaloakkytaliyl, mdinb; adsfanihor dronbatkjterninsvorr three
g%g!%ma@om ReRiesenal 6B iRcIHAE, uhRe NRLIMIEL4R from the
“hydroxyet )yf, - hy roxy ropyl, 2-hydroxy:-1-hydroxymethylethyl, i
23y epyl B-h d&yﬁ{é%hg@ag)i{ SRR Ghifhy teger Tom 0 to 2], with
Zr3-QinveixylH i 2- fidpexyr bmethpiopyds 2h30ammdethyddical is through a
3-aminopropyl, 2-methylsulfonylethyl inesulfonylmethyl . R® and R
B
metilaminbsulfonidethybmethylaminostiiobbropst s rechiea klalkyls and
# ee&?@%f&!‘hmgm%gaﬁﬂmgl&8591@19@9J@mgghm}w}%x GRS or 2, RS
aving a .
is alkyl, cycloalkyl, cycloatkylalkyl, amino, acylamino, moenoalkylamino, or dialkylamino.
Representative examples include, but are not limited to, 2-hydroxyethyl, 3-
hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, 1-
hydroxymethylethyl, 3-hydroxybuty}, 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl, 2-
aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl, aminosulfonylmethyl,
arninosulfonylethyl, aminosulfonylpropyl, methylaminesulfonylmethyl,
methylaminosulfonylethyl, methylaminosulfonylpropyl, and the like. -

. “Heteroaryl” means 2 monocyclic or bicyclic radical of 5 to 12 ring atoms having at
least one aromatic ring containing one, two, or three ring heteroatoms selected from N,
O, or S, the remaining ring atoms being C, with the understanding that the attachment
point of the hetercaryl radical will be on an aromatic ring. The hetercaryl ring may be

optionally substituted as defined herein. Examples of heteroaryl moieties include, but are



least one aromatic ring containing one, two, or three ring heteroatoms
selected from N, 35 0, or S, the remaining ring atoms being C, with the

wo vngarstanding that the attachment point of the heteroaryl raB{¢EERARHEBHRO1
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an aromatic ring. The heteroaryl ring maybe optionally substituted as
defiedtitreinpEsamples ottnstdioadazeisletsmeide Bat A Wolrh

2003/ %1%5%?;35&8351’ %ﬁ%@&é&@@%@%ﬂﬁt Hinnited, &r&@t@@@w thlophenjfl
substituted imidazo éyl oxazolyl, |soxaf¥g )al thlag\gt th| zo
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perrzoth mh@:miyﬁtbeﬁ%@wﬂaﬁwlm’édlwni%@]ﬁﬂ%lwi ﬁggﬁwldmyl

M@W%r@iﬂﬂﬂ"a%ﬂﬂ%l%ﬂ%&bp@;%@&iﬂmyh@mmyﬁ&myhcl}&@ﬁgImlxltzaliy
carbazolyl, azepinyl, diazepinyl, a.cridinyl and the like, including partially
h%?%@ﬁéﬁédlﬁéw&gefﬁ% eof. The terms "halo" and "halogen", which

may b&usﬁdlm‘téﬁt{biangiaéﬂmm gefdrwbiahtosubsiudnntudrengtiblo refer to a
bromo, ¢ rtlgum, ﬁiS?AKXLOEHSa&&é%/' as defined herein in which one or

more Yas been replaced with same or djfferent halogen..,

. Exemﬁlﬁﬁyfﬁﬁi’b ARGAS SieRTHS @ﬁ%fer@%%@gm@q?m@e hydrogen has been

Q@é@@i@'sﬁ@n@gr @E&hxﬁmdlﬂbedlkﬁxekﬁ@ﬂ@f@dmﬁminmchﬂéﬁﬂ@fégCi
rein tlea nng |s NH or N-alkyl and
ézlnl Bﬁ?;ai’o u% é%‘og: A\Itb s

nalRerne oup. Heterocyclyl means a
monoVHhemcsaulmaMmﬁmmmmﬁgi@fr@ﬁe’h@ fired lgppigane ring atom is N,

N??cﬁ%aﬂl}x?x QRE AW 0.QLh) H{Gf%rmﬁ%@mmma@%e@u@om

nitrogen, oxygen or sulfur). heteroc cIyI ri be o tlonal

SubstHEREEF R agiinGe B HOTER AR BT EIersas syl ROTtEcmeidg, hree

bxlﬂltg@{ﬁuf@{;ﬂmte%tm@pmon@l|mm|futedamqmpemrﬁyhopmmwmgen,

h°m° aﬁirué ?é% BF'% T 3’1%7 Qlidinyl, ‘c%ﬂ)ﬁ IMHAazoUVls defined herein.
yridinyl, pyridazin

I oxa oI|d|ny ,

i%mmmlﬁillﬁtmowﬁ@hmﬂmﬂﬁaz@ﬁg | i.gfo’ﬂ;ﬁ%| amﬁzd Eﬁhmlawﬁlx,pubsmuted
ger%%gpﬁ[azol|dlg{.gﬁ%kggrﬁoH??ﬂgg?r?ﬁl?jﬁﬁzgwmg)ﬁh?wm P?amhdmyl
é@ﬁ}}a gdv l%%’;ﬁ%ﬁu r%yngegzﬁn;lp E?ca%%ldmyl
Ehmnhﬁ}thyf@uﬁbxldﬁ/l tﬁmm:@mmwwbm@édmmymumnym quinolinyl,
ndseaynalnyt Aol denehydsarneling, sddgolyidioy]

y Su stltut when used in assouahon with

IdH@Y@ﬂﬂﬁlﬁéié?EaWﬁf@rﬁfﬁété%WW%ﬁ@aﬁ@ % Pﬁﬁ@ﬁ{wﬁﬁ@ﬁé?ag}g) inyl,
or DeterpRyalwhiEhis Qﬁtm&gyh@ubﬁammlmmmmwyﬁh one to

four (s%k;g tue ts, g(r%gﬁr%% %rt;g or. a%ﬁ té%cjg(ents mﬁ??id‘%‘%‘lke
Cyano”(h}ymimﬂyaﬂh}xypmﬂfimbacymdqmsmgw@qm sl phenyl’, "heteroaryl"
%ifa&kgéggypg? " means an aryl, phenyl, heteroaryl or heterocyclyl which is optionally
substituted independently with one to four substituents, preferably one or two
substituents selected from alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl,
halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino, mone-alkylamino, di-alkylamino,
haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl, phenyt or
phenylalkyl), -(CR'R”)-COCR (where n is an integer from 0 t0 5, R>and R” are
independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalloylalkyl,
pheny! or phenylalkyl), or w(CR’R”)n-CONRaRb {where n is an integer from O to 5, R’

and R” are independently hydrogen or alkyl, and R and RD are, independently of each
other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl oz phenylalkyl).



haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl,
phenyl or phenylalkyl), -(CR'R" )n COOR (where n is an integer from 0 to

wo pRlaamdR" are independently hydrogen or alkyl, and R is Irydvager/008661
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alkyl, cycloalkyl, cycloallylallhyl, 35 phéﬁyl or phenylalkyl), or -(CR'R" ‘
)n-CONRaRfx(wherenrriss aheigtegerfitmie toBpRy apnvRtareelly associated with
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means 4Ry AR KBRS MBOH - oPREICALOIT VTRer Ofganic <"
seheiihoof hersoliverttmedasthedolvent s miert Urdewviie indnditigher
ShheLeaction belig. deseilbsd i conneigpAberendti. iglgine (et A,
example, benzene, toluene, acetonitrile, tetrahydrofuran, _

o N-elfierethesk R B BRIoPS O CRreRsiieRe diblidacdrane, dicthyl ether, ethyl
é}l&laﬁg,r@%@;?gr}ge@m g{ﬁq&t@@@, ghethy ﬁtﬁﬁﬁa@éﬂ)ﬁr@@ﬁi@tﬁﬁsﬁpﬁi@ﬁmi, tert-
methy] et etone,.methanol, ethangl, propanol, i anol, tert-

R e kR AR
thelsaldentsaused of themctibhsf@ﬁﬂﬂ@e pregent i:nb@mﬁbn_are_ inert
solvents, 20 Pharmaceutically.acceptable’ means thatwhich-ipuseul in
preparing a pharmaceutical composition that is generally safe, non-,(a;;l'c, I
RIFARRAEBIGRIgRRAI ot M StheriSe bhidsiRste SAe RS AL UHREAY nor
ishRereptable-fpsMeterinanl aswell ashhiinen Ehafhateuticalinss. as well as
"Pharm%ceutically %fcegtable salts” of a.compound means salts that are
P CEE A8ceptable, as defined herein, and that possess the
desiréBhphasnatoldyiesdeattivitysdfthel paenpesnipoanes Slichbsans:
%ﬂ%ﬁﬂ&é@%ﬁ?Qéﬁgptﬁﬁ@afbo&@fﬁgmmrmmﬁaagg%@%ﬁea&:sired

ydrochloric acid, _hydrgbromic acid, sulfuric, acid nit{ic,ac'id, phosphoric

RRTRA RIS TS e HiaE PakaRt compound. uch sa ts include:

acid addition salts formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with
organic acids such as acetic acid, benzenesulfonic acid, benzoic, camphorsulfonic acid,
citric acid, ethanesulfonic acid, famaric acid, glucoheptonic add, gluconic acid, glutamic
acid, glyeolic acid, hydroxynaphtoic acid, 2-hydroxyethanesuifonic acid, lactic acid,
maleic acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, muconic
acid, 2-naphthalenesulfonic acid, propionic acid, salicylic acid, succinic acid, tartaric
acid, p-toluenesulfonic acid, trimethylacetic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is
replaced by a metalion, e.g., an alkal metal ion, an alkaline earth ion, or an aluminum

jon; or coordinates with an organic or inorganic base. Acceptable organic bases include



organic acids such as acetic acid, benzenesulfonic acid, benzoic,
camphorsulfonic acid, 3o citric acid, ethanesulfonic acid, fumaric acid,

wo ghdealeptonic acid, gluconic acid, glutamic acid, glycolic acd;1/Er2004/008661
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hydroxynaphtoic acid, 2-hydroxyethanegulfonic acid, lactic acid, maleic
aeitl . malieacidmalsnisiaciN-mangéiic acidnh enethdnesdifome, doidethamine,
muyconic_acid, 2-naphthalenesulfonic_agi joni ' icyli id,
B AR B e e e

Taid ahvieldike, fos BETs hitd orhedadiven anbasidie BrEtoIT BrEsBIt itk
parent:compound eithey is. replaced by: ometalien @.gsRofatkad fmetalcetic
ion, an alkaline earth ion, or an al min%r; ion;.or.coordinates wit

. J ; a .
I 61 MO bBSE GBS BN EHeR IRt o o o
%@%%A5EZ£EQE¥EBEHOMGB§@ﬂzt&slidiethah@mixie,cmhémamm&n-
N-meitchs% {Hﬁ%ngIL?I?&%'S%%%QBQ%Q?&F%W%H%a@@&gﬁaﬁﬂ'!ﬁ%eptable salts

Acceptable inorganic bases include aluminum hydroxide, calcium
ngbirdxicidy o tadditing hyaro e Seditht BaidRaTes ARA BORAT hjt I EXRTE
Hhe preferned. pharmagcestically:acceptable salts are the salts formed from
acetic_5 acid, hydrochloric acid, sul Q,uri agid, methanesulfonic acid .
male%@cﬁﬁ,%ﬁdgﬂigﬂég ac ,gr?gf%’a’cﬁléir%a %f ussggljﬂlr%?l%g%l eéﬁ}%},leﬁem’
cdileiumyzincyancndaghiesiurtrabe shoaid treranderdogd thadiirsféreness! in

\%IOV% harmagceytically accepiablesalis (inclyde, SolMeRtagAHO fOIRags of 2
S

olvates) or crystal forms (polymorphs) as defined herein, of the %ame
EiRPaUaOh (AT D TTRE RETESR S AT HFIOT SarAg cWHICH R PHEP ()
psedinterehangaabiy bereimieldnioary compbunthwhickifeleases) amy be

ctive parent drug,according to formula | in ¥ivo,when sych pr NOLIS. of
gﬁ?’ﬁﬁ%{’e}%@ { 5%%%%15&%1‘% aﬁegéﬁ?éngé Brr}é@dr%rg% of %lompoun%g[{)f 20

 formula I sberpie pdredrbyymodifying sHésdmgrotingisramgrouptsf Formula Tis

BS%%%HRB%?&BM@%Q& forpaulah in suelta wayhatdie: free hydroxyl, amino,
modification(s) may be 15 cleaved in vivo_to release thle arent ..
g V\%é%éli%aéeﬁ])% limited to,

e PHFBUAT BTBHF. (G COMPBLMd BIOfSIRUIR [OXY,
aming e Qr, sulfhyelrsd graup in dheampauhaiof Rerhutabdsdiornded W&ny

roup that ma cleaved in viv f j _
ST B Al el e
mot kiwrited s @g@&@@ﬂ,)&é@t@a@m@rgﬁ@ At bbavs At danvanoRe) Of 2mino
9@{@@5@_@1%%&@;9;@%Meaf%@&m%m{a@mﬂc@ébmy&p&h%{mN Hﬂ\ﬂtilelm;aie

roups in compounds ot Tormu - erjvatives (e. - CC(?B'E “Tyesis
AL R0 SO HGS ot B TR by B R ey £ Pes g
gfdupdroxmeis SacBladsyikethllenaliot kot fostel 5966 ketoddhandtaldehyde

functiopal groups in compounds of Formue,L And the dike S8 ich selectively block
Bundggra%trégﬁga’b%%i rgpoﬁggé?uﬁsg'p -92, Elesevier, New \?orsli-%xgoerg e

m;péms@ﬁ@mm%%%&%ﬁ%ﬂéﬁ%fé&ﬁﬁgibefaéfﬁh TTREAAR tHa be
grevRiwhichiselectivetly IaBkSunprotected reactive site in the meaning conventionally
associated with it in synthetic chemistry. Certain processes of this invention rely upon
the protective groups to block reactive nitrogen and/or oxXygen atoms present in the
reactants. For example, the terms “amino-protecting group” and “nitrogen protecting

group” are used interchangeably herein and refer to those organic groups intended to

protect the nitrogen atom against undesirable reactions during synthetic procedures.

~ Exemplary nitrogen protecting groups include, but are not limited to, trifluoroacetyl,

acetamido, benzyl {Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ), p-
methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and
the like. The artisan in the art will know how to choose a group for the ease of removal

and for the ability to withstand the following reactions.



one reactive site in a multifunctional compound such that a chemical
reaction can be carried out selectively at another unprotected. reactive

WO ﬁﬁb /gﬂ the meaning conventionally associated. with it in synthetiee2004/008661

16

20

30

(3]
(¥4}

emlstry Certain processes of this invéntion rely upon the protective

9VOUl@§é&&l%@Kx{@ﬁgtk\é@v@ﬁfeaeﬂ@nﬂfaf@mgmatmmzu:hibma@zc or non
reactants. For example, the terms "ami g%ﬁ)rot%cthngeg and n O;Qg%xed

%@&E&m@trﬁréﬁﬁuﬁ%ﬁs@&’?ﬁferéﬁﬁé@ Hteiit and refer to thos
ﬁm@ni@tgf@lﬂ%lwﬁtﬁﬁdeﬁdﬂeprmtéﬁtcthmdﬂumg@h@ﬁéﬁﬁa@almgﬁ@N@é&ﬂI%Yém If

feactions dunng6 %etpﬁt\;gtg cedyres. h@ﬁ@ﬂlﬁ{éﬁ%@&@@eﬂf%%%l the

roups |nc fudé are not |m|ted to, tn roacetyl acetamido, be tzg/ne or more

(B iemzyidsyearionyp ar FOBEARE IR/ ERY D B§ combmation 0

ma@ma%/sb@mﬂexm bapyk Bitrehenzy Qm&ﬁ&hahyhvmt bettaxy carbotatular
(BOC), and the like.. The artisan in he art will know howtr?;épopse a
t

f}ﬁé‘ﬁfﬁ%@ﬁ SEASEBIYBATSTAY ier for the BB ity fo withstarld the foIIowmgb
reactrcﬂmwoememﬁmﬂemmmeﬂasﬂ%\m@esﬁie’anse er of

Olve%%cia ltl%ﬁ%sf %%dtlggt FONiRin gither g%@ﬂﬁﬁkeﬁ&moﬁtﬂ%@n prlma‘ses such as

stoic |ometnc amounts of Solvent. Some compounds h ive a tende

ehipraaiees Malatheie 6T SNBALRTSIRATISS ITRE BT &SI at}e“’““
EBH§pf%f6ﬁtE1%ﬁ@ﬁbﬂﬁé@dﬁnﬁ&&@h&mﬂsswwﬁmﬂﬁm\i@@ famme@tasld:oratory

hydrate, when the solvent ig alcohol, the 5 selyate farmed is 8k jike. Examples of
AICBHOTARE 1y af)esera% o?rlne y{{ﬁe com |?1at|8n%%€one or more. P

moleculesnolsiatbrdsitruone obthersinsstarvedsinwhicn the wakirstaifdiet”
'&%J.Pgh &‘Qﬁ&é%ﬁrﬁﬂh@%@%@}&omblnatlon being able to form one or

more rate },J;Ct means mammals and non- mamlgnas Mam g%m when
means SRR RTERITRTATFASS IRATHRGE But AoTIRiIted to
Béﬂiﬁﬂﬁef@%bj@t&ﬁhﬂﬂﬁ@%&ﬁt&u@h discder chimpanzéesanth ot apestreatment

2(?{ m?ﬁ%ea Sggt%le%hfa{meammqhéaﬁy @gbl 236alll8, Norsesy %Ff@e&?ﬁtl%a on the

WiRE domestic animals ts, dogs, and cats; laborator

anrmaismdctild@ﬁ@ redemens ity Ead: r‘é’(@s‘?ﬁf‘ée}’&ﬁébﬁtﬁﬁéﬁﬁ@?t% ége and

ke Fxamples o nanmarmeals.iaciyd %M@@Mlhm@QtthHWMt of the
the like. The term "subject" does not denot ar cytlar age or sex. 15

e EHPE iR é’ﬁéféfﬁ}'éné%é’lﬁ?ﬁmﬁ?éléﬁs AR AROURt 6f 4 compound that,
when I&@I’tﬁﬂhsié‘tﬁdsmda&md]ebbﬁmf’ wedfifypscdiseastistaie i erfEting 1 a

%ﬁ%%%fuch treatm Q%Qé%ﬁ@%%%@l%ﬁ]&%&%%ﬁ@%&@ ly.effeativenreferred,

amoun lnCﬂr\?ary ep n ggénthe compound, disease state being
treatedrefrersdvartynaptRe: Hisea 6 TrEHEY, tn%“age and. relative health of

the subjegtthe ruteand ferm of admivistration)iibesjudgement of the 20
attending medial or veterinary,practiioner, d e, fBGI0fs. e 1Py roms of

"those define ove" R ine hereln when r ferring to a
variable incorgerdtesunystafenehte dheclompitladentomat iy baraprsakto or

well as prefer%%gdlsposed to the disease state, but does not yet experience or display
symptoms of the disease state.
(if) inhibiting the disease state, Le.,, arresting the development of the
disease state or its clinical symptoms, or
(1i1) relieving the disease state, i.e., causing temnporary Or permanent
regression of the disease state or its clinical symptoms.

The terms “treating”, “contacting” and “reacting” when referring to a chemical
reaction means adding or mixing two or more reagents under appropriate conditions to
produce the indicated and/or the desired product. It should be appreciated that the
reaction which produces the indicated and/or the desired product may not necessarily

result directly from the combination of two reagents which were initially added, i.e., there
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more preferred and most preferred definitions, if any. "Treating" or
"treatment” of a disease state includes: 25 (i) preventing the disease state,

|2 (?.5%6}) gjpg the clinical symptoms of the disease state pot o doVRIoR Hh&e1
subjec that maybe exposed to or predigposed to the disease state, but

gga%gg%g%}rexggg Ii%@&?n%rdg% @Mlﬁi%?@a%gérﬁﬁ Wisease,stale: duitimately
mhibnmggthe isease state, I.e., arresting the development of the 30 :

Hizdaise Btdrrorits Tt BRBME LG (ifF (IEVInG the dsease state,
i.e., CauSRg tRIMROLAMN.OF PRIFIRRENL: degtession pftHegishaserstatedifions in

its clinical symptams. The terms “treating;, ‘conptacting” and:‘reacting« .. .. s
e
mbre reagentsyundercapptoprstecsorriitions toe deppradtrbothe iRticaRky of
399!83 H?ﬁ)gc?&'{egrprﬁﬁéﬁgvé tishoeuld.be, appregiatad:-that the fepeti@apression,

which produces the indicated and/or the desjred product not

. a S

A 85 S4PRS T8 IS BFFEEHS FoRT RIS CoRBIRGtON 6‘?%%6%%55‘%%%@@ abuse
werechditially addedy bapahere WDR005/0dABSRIP,CTHEF2004/008661peBr -

aybe one,or more interme iatesvl\{ ich r ' ixtur er,
fetbinn e e dtas it s SR e
drodieteMootuisordeid ot thffseliderastierse ieand cyclothymia. N
psychgpathalagic canditions:in . whigh-apenvasiva disiubanaeedel MODONOM ™
constitytes the core manifestation. These t%rmt 555ubs%|mg %ﬁx@gd%maﬁc
fefaled HalTT O R LR TR HE HEP rEESe FOr° Examples of "mood
disoreieistioe. "diective disorderst IRBlder bubara:pof fihviteitons of
‘E'-Egr@s%%&%gvefﬁf%ig&%%%ﬁﬁé ?ﬂgmﬁ%heﬁﬂsl%&ma@qscgﬁ%@ﬁ&%mpmds

recurrent depression, abuse induced depression, postpartum
deprabsibrerdistiesavaipois enssrdsr, bipolar disorder with

manifestations of insomnia and gating disorder, dysthymic disorder, 10

double depression, megpidand-clinical depressiony 3 &nd
cyclothymia. In generall|the ehélature usadl in tH plication is
based on AUTONOMM w#&0, % Beilstein In&tit Tputerized system

for the generation of IUPAC systematic nomenclature.%or convenience,

the IUPAC numbering of the positions of representati on 2.7, A
RS A DTG A L Dt pesion 22 Ay open
deBoriyed;erang areashovnr bystiseformiiased Sopnin thy gpctures herein

indicates the presence of 2 hydrogen atom.

All patents and publications identified herein are incorporated herein by reference

in their entirety.
More in detail, the invention provides compounds of the formula (I):

2

1
R R
\N/ 5
R
Nl 2 Do
Py
r® N
RTOR
or a pharmaceutical salt, solvate or prodrug thereof,
wherein
misCorl;

R! and R? each independently is hydrogen, alkyl, alkoxyalkyl, alkylcarbonyl,
alkylsulfonyl, cycloalkylalkyl or optionally substituted phenyl, or R'and R?
together with their shared nitrogen form an optionally substituted heterocyclic

ring of 3 to 7 members;



N 7 ~ 1 8 Chemical structures shown herein were prepared using I1SIS(r)
version 2.2. Any open valency appearing on a carbon, oxygen or nitrogen

WO ﬂ%rﬂiggll;ue structures herein indicates the presence of a hydogenalomect
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20 All patents and publications identifidd herein are incorporated herein by

referenée; @@a}%@m‘h@y@ﬁarp}im@@alhme invention provides

comp the formula (I): 2 R1-~~RR5 NRSINR4 R3(l) ora
pharm c&fﬁ% I’salt solvate or prodrug thereof, 25 wherein misOorl; R’
and RZeatlydndeperdgklyaschydrogen, alkyl, alkoxyalkyl, alkylcarbonyl,

allcylsylfony, lCYE loalk Ilgmcggyogﬂgngﬂ}yamguted phenyl, or R' and R2
together wit thelr shared nitrogen form_an optlon Rl% Zngéstltutedt e fhose
heterScyefie 3 ARGSF 80T Matats I\ 2865 cfentionar

REHER2004/008661TR3soptienally substituted phenyl or alkyl; R4 is
alkoyl; R s Avrogen ot sl Aand Re s dudraaen sl Ao DA Blounds of

haloaﬁ(yE A Ghe embodiment of the Invention, the compounds of the
fimventidih)arbateosen sdmpounds of formula (I) wherein mis 1. In another

embogdiment . the - ommpaw; Ct%@&@'ﬁﬁ)mmwé’@ntﬂ@%ﬁ)ﬁampbblm@fpounds of

formula I) wherein m is 0. |[n.ano bodiment, unds of
RiveRton Af8 FHERECSM %’% W%%#&%ﬁﬁ in m‘?qiaa% B
@abidR2yadch independently is: alkyl; alkoxyalkyl; or cycloalkylalkyl In

another embodimen X ntien.are 1hose ce - ds of
com|t)i(l:)luarl11 négof Tormu OE }ng %%%ﬁﬁ}grg{%b gg%\é?y(g%?lalkyl arsmg I%rzn?soun H0

famynlm(émh@é%méh Ht TR ention are those
compeuigsiRf embodiment, the compounds of the invention are those compounds of

formula (I) wherein m is 1, R' is cyclopropylmethyl and R” is propyl.

In another embodiment, the compounds of the invention are those compounds of
formula (1) wherein m is 1, R' and R? are alkoxyalkyl.

In another embodiment, the compounds of the invention are those compounds of
formula (1) wherein m is 1, R' and R* are methoxyethyl. -

In another embodiment, the compounds of the invention are those compounds of
formula (I) wherein m is 1 and R’ is optionally substituted phenyl sele;ted from: phenyl;
4-chlorophenyl; or 2,4-dimethylphenyl.

In another embodiment, the compounds of the invention are those compounds of
formmula {I) wherein mis 1 and R’ is methyl.

In another embodiment, the compounds of the invention are those compounds of
formula (I} wherein m is 0 and R? and R® each independently are: alkyl; alkoxyalkyl; or
cycloalkylaikyl.

In another embodiment, the compounds of the invention are those compounds of
formula (I) wherein m 15 0, R is cycloalkylatkyl and R*is alloyl.

In another embodiment, the compounds of the invention are those compounds of
formula (1) wherein m is 0, R’ is cyclopropylmethyl and R* is propyl.

In another ernbodiment, the compounds of the invention are those compounds of
formula (1) wherein m is 0 and R and R? are atkoxyalkyl.

' In another embodiment, the compounds of the invention are those compounds of

formula (I) wherein m is 0 and R! and R* are methoxyethyl.



15 formula (1) wherein mis 1, R' is cyclopropylmethyl and R2 is propyL In
another embodiment, the compounds of the invention are those
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another embodiment, the compounds ef the invention are those

compernds:RE; fopmuHa{bnwheseirmpdeddRE anediR2 arenethoxyetyhp2@nds of

In another embodiment, the, campounds .of the invention are those ) .
s L D @Qé‘ﬁé% fitag Pens
phetytspleatédfrom:dphetytiphechlorophenyl; or 2,4-dimethylphenyl. In

another embodiment,the co %@%H%QBH}%H}{@%%Q&% thesEose compounds of

compounas o?rfqrmu!a () wherein m is 1 and RS is methyl. 25 In another
EhiBBtBIThee e ShipBuFRIS T th@ fiBntion are those compounds of
formula dy.whareinMuistB-and:Rtiand/R2cRich indepeaiigently:are: alleylyl, the

alkoxyalkyl; or. cycl a(L lalkyl. In another. mFodi ent, the compounds of
OGRS dFETHOCE SO HEoet T St i m e O R is
cycloalkylalkyl and R2 is alkyl=3Q_In.ahother embodiment, the compounds
of the invention are those compo tnds of sformula (I) wherein mis 0, R' is
cyclopropylmethyl and R2 is prg%i\\lévaﬂ’i,!her embodiment, the
compounds of the invention arejthosge co pounds of formula (I) wherein
m is 0 and R' and R2 are alkexya 571 tn-dnother embodiment, the
compounds of the invention are thos& compéunds of 35 formula (1)

wherein m is 0 and R' and R2 are methox WO 2005/014557
PCT/EP2004/008661 In another embodimefit, the Compounds of the

invention are those compounds of formula (1) whereinmis O.and R3is
optiond &bttt tERFPREAI gellébﬁg%’ W%?%hg%ﬂ?ﬁﬁ’lgﬁﬁi%%%%wo%m» o1

2 i-dimedaylatery) ’h Rhetdet embodimenitethebosepounds of the

Inventign 816, (1056 ComPRUNds o & (IR (WAGIRIR IR0 GAGRAlS of

methy ?Iﬁné:r%%logl_ments of the invention where R3 is optionally substitute
phenyilathié) ebaIpeuRds bf formula (1) can be represented by formula (I1):

R\N/Rg,RB ke drllBa R, (R wherrindndstiomeieid Rdshadkybmpounds of
Y S Sy Aros eyanos or
In another embodiment, the compounds of the invention are those compounds of
formula (IT) wherein m is 1, n is from 0 to 2 and R® is alkyl or halo.
In another embodiment, the compounds of the invention are those compounds of
formula (1) wherein m is 1, R is cyclopropylmethyl and R is propyl.
In another embodiment, the compounds of the invention are those compounds of
formula (II) wherein m is 1 and R and R® are methoxyethyl.
In another embodiment, the compounds of the invention are those compounds of
“formula (IT) wherein m is 0, n is from G to 2 and RS is alkyl or halo.
In another embodiment, the compounds of the invention are those compounds of
formula (II) wherein m is 0, R! is cyclopropyimethyl and R? is propyl.
In another embodiment, the compounds of the invention are those compounds of
formula (I1) wherein mis ¢ and R' and R? are methoxyethyl.

In another embodiment, the compounds of the invention are those compounds of

' formula (I) wherein R is hydrogen and R? is optionally substituted phenyl.

In another embodiment, the compounds of the invention are those compounds of
formula (I) wherein R’ is alkyl.
In another embodiment, the compounds of the invention are those compounds of

formula (1) wherein R! is hydrogen, R? is optionally substituted phenyl and R’ is alkyl.
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10 nitro; and m, R, R2, R4, Rs and R6 are as described above. In one
embodiment, the compounds of the invention are those compounds of
for%#i%(ﬂ) wherein m is 1. In another embodiment, the corppeKRd§:9kHiE1
ention are those compounds of forrhita (11) wherein mis 0. 15 In

anatherembodiment, the campouads pfihe irvention atkodeasenpounds of
compounds of- formula (l1) wgp?rein m is-L, nis.fro

: 010 2.and.R6 is alkyk 3 -
OFRo B PRDOBIGHE 6 GO BoURA B e UL 318 Tk

§ of the'inventiort are'those
abiompounds of formula (I) wherein mis 1, R" is cyclopropylmethyl and R2

s propyl o anelher smbodiment 6. CoMBOUNS L HEYENRg Apounds of
those compouna% of 20 ormula (Il) wherein m is 1 and R' and Rénar 3,
TR ARG P BOAITER, e EmERHdS BHETvHTg AR
sihgse compounds of formula (Il) wherein m is 0, nis from 0 to 2 and RR

is alkyl or halo. In.angther embodiment, the compounds of the.inventi

e (RSSO B o Wbt e g e R bunds of
foyslopropyimethylarid IRR'iss propykeps3n ianptierdnpediieise ghenyl and R” and
}gogpgc?}g#?. of the invention are those compounds of formula (Ii) wherein

mis 0 and R' and R2 are methoxyethyl. In another embodiment, the ds of
comPeRASSF EFEPERTE AFe tHERE O BB ST FOmUT i wHaRaR s
{RHisdydrogas-andR2 iswptionatiyssubafitste- ghéhyloirhemdtiwet R’ and R are
embqdiment, the compounds of the invention are those compounds of 30
Horkula (1) wherein R3 is alkyl. In another embodiment, the compounds of

the inventishearerthodercomBourdanst ASHmb [RYIEtemere 180 drogeends of

R0 @O&&ﬁﬂyeﬁym&tw,t@ phenyhand K349 Al WR ROOSIORIBET R 2x propyl
PCT/EP2004/008661 In another embodiment, the compounds of the

IRdehtiorarEthose compounds of formula g) wherein inis 0, R'is o
hydragen:RRiiseptiarially supstiited phisfyl BhdrRkiRIsalkifyinarbteise .
e e B e e
aveifiln CRE sk haraRonist entbodirid At e kg mpBuReY of fifela
inyention. aredhesecampaugds ot farula () whereininis 1, R1is
D b P el o B FAERI o
oaipbyhdsybf [formutz hudiereinsih s Tygaalkhislirbgad RS @yl In specific
gm%%&%%ﬂ??ﬁeﬂﬂy%%%%%ﬁ&@ﬁﬂ e lpr%[ﬁ%pﬂ. In other embodiments R' and R?
may each be alkoxyalkyl, and in specific embodiments R* and R® may be methoxyethyl.
In still other embodiments, one of R' and R? may be hydrogen and the other optionally
substituted phenyl. In yet other embodiments, R’ and R” may together form a
heterocyclyl such as a piperidinyl, pyrrolidinyl or piperazinyl, ora heteroaryl group such
as pyrazolyl, imidazolyl or pyrrolyl. |

In many embodiments R’ is optionally substituted phenyl. In certain embodiments
R is phenyl, 4-chlorophenyl, or 2,4-dimethylphenyl. In such embodiments R* may be
methyl. In many embodiments R is alkyl, and in certain embodiments R is methyl. In
still other embodiments both R® and R* are alkyl such as n~propyl.

Representative compounds in accordance with the invention are shown in Table 1.

TABLE 1

IR Name {Autonom®) | tructure




In another embodiment, the compounds of the invention are those
compounds of formula (I) whereininis 1, R"is hydrogen, R2 is

“}0 ZAighlgrophenyl, R3 and R4 are propyl 15 and R5 is metaytbm2004/008661
embodiments where any of R1, R2, R3l3R4, R' and R6 are alkyl or

othgrwjse inciude an alkykmagietyotheralkyl maybe lower alkyl suchtas-ture

Cl-Cealkyl, and more specifically CI-C4alkyl. Where R' arjd/or R2.is,~_-“"
cycloalkylaityhrtheyraaylii certairyl énpbodirheérits.be !
C3-C6eydoalipyl-CleCatkyin20h-ceraih @mibodiments, Rl and R
each independently be alkyl, alkoxyalkyl or cycloalkylalkyl. In satne ..
embodjments R1 is cycloalkylalkyl and R2 is alkyl. In spedifi¢s¢ ¥
embodjments R’ is cyclopropylmethyl and R2 is propyl. In other 7
embodjments Rl and R2 may each be alkoxyalkyl, and in|{specific ~ |
embodiments Rl and R2 may be methoxyethyl. In still other

~ embodiments, one of RI and R2 may be hydrogen and the iohaly
28 Eubst@ut&@pkwrhyl&tﬁwyé@dtﬁeﬁrémdw%ﬁ%yélﬁﬁ‘and R2 may togeth
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embodimentsR"“is methyl: tstifrother embodiments both
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rahydro-quinazolin-4-),1)-propyl-amine N HIC)I,N \ CH3
b,6,,8-tetralrhydydro oPpy o Imeth I- ((S) -2,8-dim ethyl-
14-yh)4propyl-amine e N -qui nazol H3C~N

Hetet Scyasiybsdeir s vepiperidiyr sy R tidimicor piperazii
teroaryl group such as pyrazolyl, imidazolyl or pyrrolyl. r
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therapeutically effective amount of at least one compound of formpla (2)
together with a pharmaceutically acceptable carrier. 5 Yet ano
f the invention provides method for the preparation of a jmedi¢gament
sefulifor treating a subject having a disease state that isjallgvia
treatment with a CRF receptor antagonist. The disease state may
comprise, for example, phobias, stress-related illnesses,mood dlsorq'eé
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eatingidisorders, generalized anxiety disarders, stress-induced
gastrointestinal dysfunctions, neurodegenerative diseases, and to

neurcpsychiati dispiders. ANoter 25pectof i RISSILNSANDY

therapeutically effe:ctwe amount of at least one compound of formula (I) together with a

pharmaceutically acceptable carrier.

Yet another aspect of the invention provides method for the preparation ofa
medicament useful for treating a subject having a disease state that is alleviated by
treatment with a CRF receptor antagonist. The disease state may comprise, for example,
phob1as stress- related ﬂlnesses, mood disorders, cating disorders, ge:nerahzed anxiety
disorders, stress mduced gastromtestmal dysfunctions, neurodeﬁeneratwe diseases, and
neuropsychiatric disorders.

Another aspect of the present invention provides a method for producing a
compound of formula (I).

Compounds of the present invention can be made by a variety of methods depicted
in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., oz are
orepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1691, Volumes 1-40. The following synthetic reaction schemes are merely
illustrative of some methods by which the compounds of the present invention ¢an be
synthesized, and various modifications to these synthetic reaction schemes can be made
and will be suggested to one skilled in the art having referred to the disclosure contained
in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can
be isolated and purified if desired using conventional techmques, including but not

limited to, fltration, distillation, crystailization, chromatography, and the like. Such



compound of formula (I). Compounds of the present invention can be
made by a variety of methods depicted in the illustrative synthetic
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SCHEME A

In step 1 of Scheme A, an alkylation is carried out by reaction of cyclic ketene 1
15 with a phenyl magnesium bromide Grignard reagent 2 in polar solvent to yield a phenyl-
substituted cyclic ketone 3. Cyclic ketone 1 may comprise, for example, 2-
chlorocyclohexanone, 2-chlorocyclopentanone, or like alpha halo cyclic ketone, which
may be optionally substituted with R®. Grignard reagent 2 may be optionally substituted
with R”. Where RS or R” are base sensitive, suitable protecting groups may be used

26 therefore.
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tertButann) 3s, dessriberyby Ireland et al., J. Org. Chem., 31, 2543 (1966).
In step 3.1he cyclic kelone 4.0l slen 2 in Usaled uith pase ipllonodioxdo csrer

) 5 1
carbonic yl'ester, to provide a cyclic keto ester 5. The ester
fompatiod @@ggéppgs mrép@ pa amidine 6 such as acetamidine, propionamidine ot

isobutyramidine, with heating in the presence of base, to provide a hydroxypyrimidine’
15 compound 7.

_ Instep 5, the hydroxypyrimidine compound 7 of step 4 may be converted toa
chloropyrimidine 8 in step 5 by reaction with phosphorous oxychloride under reffux
conditions.

Chloropyrimidine compound 8 may then be reacted with an amine 9 in step 6 to
20 vield a compound of formula (II) in accordance with the invention. This reaction may
be carried out by heating compound 8 in the presence of amine 9 in a polar solvent
system. Amine 9 may comprise, for example, an N,N-dialkylamine, an N-alkyl-N-
cycloalkylatkylamine, an N-benzyl-N-alkylamine, an N,N,-dialkoxyalkylamine such as di-
(2-methoxyethyl)-amine, or a cyclic amine such as pyrrolidine, piperazine or piperidine.
25 In certain embodiments a heteraromatic amine base such as pyrazol, imidazol or pyrrol
may be used in this step as amine 9. The amination of step 5 may be carried out by
heating chloropyrimidine 7 with amine 9 in polar solvent.
Many variations on the procedure of Scheme A are possible. In one such variation,
described in the Examples below, a phenyl-substituted cyclic ketone 3 may beprepared
50 by reaction of Grignard reagent21n a conventional manner with the carbonyl group of a
cydic ketone to producea phenyl—substitutedr cycloalkene {not show@. The cycloalkene
may then be subject to oxidation via hydrogen peroxide or like oxidizing agent to form
phenyl-substituted cyclic ketone 3. In another variation of Scheme A, step 2 may be
omitted to provide R* as hydrogen instead of allyt. Other variations and adaptations of
35 Scheme A are possible and will suggest thernselves to those skilled in the art.
Specific details for producing compounds of formula (I1) are described in the

Examples section below.



1o carried out benzene or toluene under the conditions described by
Baldry and Robinson, Tetrahedron, 33, 1663 (1977)). In step 4,
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20 R BT e o B At e e e erdBon
@Rge of stress-related illnesses, mood disorders such as depression,
major depressive disrdet single apisosle denressionreesient
depression, child abuse |nduced depre.ss'onh&g]os?artum deIpressigp.zi t one
dystherhfaBOIAR dHSBIIEY RIRA Rt i BB h IR TR 5 Smdrome;
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at least one pharmaceutically acceptable carrier, and optionally other therapeutic and/or

prophylactic ingredients.
In general, the compounds of the invention will be administered in a

therapeutically effective amount by any of the accepted modes of administration for

30 agents that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon
namerous factors such as the severity of the disease to be treated, the age and relative
health of the subject, the potency of the compound used, the route and form of
administration, the indication towards which the administration is directed, and the

35 preferences and experience of the medical practitioner involved. One of ordinary skill in
the art of treating such diseases will be able, without undue experimentation and in

reliance upon personal knowledge and the disclosure of this Application, to ascertain a



stress disorder; pain perception such as fboromyalgia; headache;
stress-induced gastrointestinal dysfunction such as irritable bowel
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stress; ulcers; stress-induced psychotid 46 episodes; inflammatory
giselers suchrasuheumataid artritisrpnd obieddrthritiscrasthmation for a given
soriasis; allergies; premature birth; hypertension; congestive heart
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bealib.of thepsubiest, the:potencyiof ther diimpoyndiestd théveute amthe form of
form of administration, the.indication. towards which the administyation |
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ormutations inciu Ing those su e for oral (including buccal and = |
subpfingualoreealnAassh RpsiEal of the present invention or pharmaceutically

acceptable salts thereof as the active component. The pharmaceutically acceptabie
carriers may be either solid orliquid. Solid form preparations include powders, tablets,
pills, capsules, cachets, suppositories, and dispersible granules. A solid carrier may be
one or more substances which may zlso act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material. In powders, the carrier generally is a finely divided solid which is
a mixture with the fnely divided active component. In tablets, the active component
generally is mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active

compound. Suitable carriers include but are not limited to magnesium carbonate,



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

WO ﬁd%ﬂ%stpr administration by inhalation or insufflation. Thegreferadi/ooses1
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manner of administration is generally 8fat using a convenient daily
nAosagedegimenyiichoan berdjiysted actordingstarthe ghégiee ohgacanth,
m%];fklxlcltcle n‘{l ocs)e'?\sggm Oc%r Cfggracloe{ga%%gﬁ]\gi%s%t m%‘kn }é"?’?&&? w@x@%&%ﬁ %ttlaer, and

Sne or more conventiona juvants, carriers, or diluents, may be placed
tintdthelforeoh ihapmadeuticarcorpdsribrirasdiafivdoskges ofiae active

Aharmagerical compasitions ardiupit desage fetmsnayhelcomprsadiof.ctive
conventional ingredients in conventionalus&)%g%grtions,ﬁwith %r. \<t\{ithougssodmomL
OB AERATEIRBIGAYS B pHACHRRY: Srid thd GAlt 15" 46t

osaéénforms _
whelayt coftiainran y shitabledfective amountofthd ddtive ingrédientpsules, pills,

cg%rékﬁ?gﬂa%%%gq@%h%.LU&?Q&?M&M dasage dange to:he employed. The

pharmaceu ompositions may be employed as solids, such as tablets

or filﬂé@leééﬁwwié’gﬁigﬁli@@ POWHEFY A8 st b Fel SR E ORI ARAS OB
idiguids Sueh R SOMHONS cBUSheRBINs eMsionsy elixirssionBliedns, or solid

capsules for oral yse; or in thedfo m 8f 28 %1%853%0@ sgg%reec&gé OF v uid form
QR PAGHHTRSt fgﬁ%erlﬁwt%e OFm Gf"Steiie injectable solutions for
pparentérak usenEbiomalatighs poraininig abetivond 1 Fxailipkant efiaktive
9%%%%8&% N5 QL OQNE; BEORY M3kt D01 ta18kauL ape, hurdred: (10Q) such as

illigrams; per tablet, are accordingly suitable representative unit dgsage
B FB: KHE EohPOTIRIESH e v EntiORIT R B ST StocPPaSRRdes O
dvanriy otioral-ab-administation.desagel foitisg Thieapharshacetticalors,
C ositions an .do§age forms may comprise a compound or ++ 4. :
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powders, tablets, pills, capsules, cachets,,suppOf}lg ries, and dispersible
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encapsu fﬁgrma erial. In powders, the carrier generally is a finely
agivideansbiftewhich is a mixture with the finely divided active component.

In tabiets, e SCHISSOMNINSH o SeReFallyris Mixedvith the cardei havigation
the necessary binding ca eg:iliy in suitable 35 pro ortionsﬁ?ndnﬁomg%:atege
(Frithey SR Shd Gis& G 88 FHIOWEETS na tabiets " praférably = >
peeniaiaifiararaboutedne:( 1) tonaboltssprefitye (79 persenn o tduaetieusion or in
compend. sulable carriersiackide utare noLUTIEA Lo MALRSSIR. such
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soethvlcelulose, sodivmicarhexynathyleeliplesef aitpw: meilting waxccotog
ggg{é,aég vents or vehicles include propylene glycol, polyethylene glycol, vegetable oils
(e.g., olive oil), and injéctable organic esters {e.g., ethyl oleate), and may contain
formulatory agents such as preserving, wetting, emulsifying or suspending, stabilizing
and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilization from s.olution for
constitution before use with a suitable vehicle, e.g., sterile, pyregen-iree water.
The compounds of the invention may be formulated for topical administration to
the epidermis as ointments, creams or lotions, or as a transdermal patch. Qintments and

creams may, for example, be formulated with an aqueous or oily base with the addition

of suitable thickening and/or gelling agents. Lotions may be formulated with an aqueons



the like. The term "preparation” is intended to include the formulation of
the active compound with encapsulating material as carrier, providing a
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and.lozenges maybe as solid for [ r inj Telal rin
O Top B Bt e T e e hauring
igehudirip Bmuigionsseyebissioalivins  helBEUS SRR AGUEERnc nde lozenges
§b‘§;%‘?§§§951§@i9£ id; 10.fammn prepatationswhich are-inlended 60 begacanth;
converted shortly before use to I'quid.form.gretpgggéisqnc% al%rggt,(gl gogg 'H%}ét&%rine or
B?é%\‘e@m?%‘lmﬁ)ﬁﬁ%F‘?iﬁ%ﬁ#é?r}ﬁlaﬁ”ﬁeloﬁrs propylene glycol solutions
erdmay cohiain:eyantsifyingagents cfonexsnyiie: sdore aagieErhfrin sorbite
{ﬂon&)oleat% or acacia. Aqueous solutions can be prepared by dissolving

mac‘fla\;g%bmponent in water and adding sui%%%e c éora%ts, flavors, 15

stabiliFersoarmd triekehiig BYEHIS AHHEBRLS s CabE Brephted

by, Hispersing stheufinrly shvidedactive camponent fnwatet witenibsousocoa
material,. such as patyral, or_synthetic gums, xesin IQ ' for ex le,
i BATbB OB CTSs CRrap Ot b Tanse RGOS, for cxample
ageﬁtﬁﬁoﬂdﬁmﬁpm@wmmsdn@m?é‘@‘@lm@ﬁ& RUSHEnsIOrS Ly ent sized
%m}gﬁigﬂgw%%rgg& GapiiNRfaddition to the active component,

co?Orants, flavors, 20 stabilizers, buffers, ar ificiallqng atural syeeteners,
disperdirmemprKkEers LSoRIBIZG “é@é?ﬁ OHRY e féé.v Tha compounds ™
of-the-inyentisn-Raybe-forviv atad:fofiparenterakasministrativm (&difiopyto the
injection, for example bolus injectj r. conti infusi may be

BF e 1 IO A< ormy Th Sena s ot Syt e
infusiGforihj @3 mulidost ooTRIEEWIE A ided PRERBRHAVE T Hae solutions
COMRQsiioNs My takesuch dprasas suspensianssoluiinnsalaneans, for

emulsions in oily or‘aqueous vehicles, f egam%lle .solution%
; o ormiat ma

in.agueous .
SENREYIEHE &I R PEXRIRBIES S B or REN3GUECUS Carriars, %rlf%]elﬁ%g,jm a single
solvantsioraehialesirdcliseepropy enelghycsk; polyettidahe gyedle achieved by the

W ieﬁ%%' Qls. (8,0 Qv 96',};%‘9@! ?&@Pﬁi&ég%ﬁ&%@ﬁk{@s@iuﬁw&
Cate) and may contai 20 ormulatory agents such as preserving,

wetiergi emUtsilyirgseosaspenting STRORE G ARU/CK BSPEPSRY BBRtS

Allemativabiniie active ingradient may be in powder form, obtained by

aseptic isolation of sterile solid or by lyophilization from solution far .- .4

constitatfo BERE ‘ffs%E Egi?ﬁ%‘f i %%Fé}g\)g?ﬁcﬁ%er,né%%%%trg?ﬁg ; l;_)%/%ggg g&ﬁ?@?amn’

wateituThly aorhpoemds o theainverdtionnaybe tormulda fortopieal The

administration 1., dermis as-QINments, oF Intionsu Qs (5

S atch. Ointments and creams may, for example, he

forviceed it e BAUBBUS oF HIBESE WIFTHG SEETEOH SruLRdBRRe ort o

thiskening,andionoeling ageniscletiopsanay beforideldted witharred pack witha

%%lilt%g espwpoei acr)lgté{l% %§5a7cﬁ?olrb gogé%ﬁ%gg%@péﬁ%ir example,
dichlorodifluoromethane, trichiorofluoromethane, or dichlorotetrafluoroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in 2 suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine
(PVP). The powder carrier will form a gel in the nasal cavity. The powder composition

may be presented in unit dose form for example in capsules or cartridges of e.g., gelatine

or blister packs from which the powder may be administered by means of an inhaler.
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or oily base and will in general also containing one or more emulsifying
agents, stabilizing agents, dispersing agents, suspending agents,

w0 thiskessng agents, or coloring agentsﬂ.fzormulations suitabl8GaRBYIEEPIS661

administration in the mouth include lozéhges comprising active agents jn

a flaVée dabecubuallylsiiersse aprIPAERETAIOY hEACEHT B PElER'ed for

<COmprising.the-agtivedngredipntinaninedrhasecsuetiasgaiatineoardample, the
glycerine or_sucrose and acacia; and mouthwashes, comprising_ the activ
TGRS SARABIE AT Carrtn The EORROURL AT ey Sty heons
drgylbievterniulated fOradmifiistatioheas Supgusitodestbewn el hesase of
(SHEN aso%zﬁ‘a'%é‘ﬁ&&‘é%&xm%g!ygsﬂg%sceﬁ@ggaeel%@Ht&%{éﬁﬂf&t@@gﬁ% is
antf.nt[}?e active component is dispersed homogeneausly, for examplém by -
csifthg CPRE oI hBATS RS R ES IS T SAPETHET NG STiverieht 597
281786 mgids, allowedrie:coal and da solidify: Theabanbpoundsatithéth
invention m e formulated for vaginal administration., Pessaries, - s
PR EIMET GER: RASTES Tane OF Cot e O h ScRphms e
dhmedbsastive ingrediemdsudiydaniers e knows skl aietebaugery or
;2pReopriate. The-sybigehcompounds mavbe loupHatadiior iasal soluble

dministration. The solutions or suspensions are applied dire{:tlg to the,
PASBF asif oy SGADRRNBAED TGS ST By Wi S B et

or spray.phag-facatatignsymayibes providderibla single dosrultidose formch

In the latter casg of .a dropper.ar.pi i j s
RSO S rE . BRI RE ot s of
thohtion: oprspeTisiGhe rnthd sase fof e sprayE sy be seHidvey foF packege
Sxamnle. by means. of @ reteriog.atemizing spray ddeap e sempodndsd

of the invention maybe form atec%for aeéosol ministr%teioanda%arlgczylgﬂy cachet
RO PR8I TFARP AN incitdinG thaRassl SdMiRtSration. -The 25 ’
Ganpayadtali] genesallydhveapenpalk partichb siné foy extrslénafagiesed form.
order gh Ve, (o). MISIN3 Ace5s: SUab 2 naItle: sissmaybe.blalagditi in
means Khown in tHe art, for example by micronization. The active .
Ragragiant EhsrSviess imd Presiuritd perRTWitR SMEbRY sropefisiin: Mack

ughias & chigpfiyorosarban(CES o forexarmiienia. Representative pharmaceutical
dichlorogiﬂuoromethane, trichlorcglutorometha

! : e, or . Wy
R R PSR SO BP 35 T b SR |6(§<&|ed% o' tlé)rnsaﬁnﬁéibefé:ré%%% The
Barasbisrdal conveniently also contain a surfactant such as lecithin. The

dose of drug may be controlled by a metered valve. Alternatively the

active ingredients may be provideddr axyrnEof a dry powder, for example

a powder mix of the compound in, a suitable powder base,such as lactose
starchPSarer s RERIELSEERNS Wﬁ?ga%@spargﬁﬁ r%%%ﬁﬁ%le}sf Fu%ggseegngf&?m theart
toahpiayipyrioli tikes 85 {RYPYo Thepowdepcesmdivwiitform 4 el ekl not be
nasal cawity. ;The.p \@%egcggm@'&%em@ﬁ%@@wﬁq in:Hpidesadormhd
or example in capsSules or’cartridges of e.g., gelatine

representative thereof,

Preparation 1
2-(4-Chloro-phenyl)-cvclohexanone

O

-0

A solution of 4-chlorophenylmagnesium bromide (200 mL of 1M in ether, 200
mmol) was cooled in an ice-bath and a solution of 2-chlorocyclohexanone (26.5¢, 200
mmol) in 200 mL of ether was slowly added. The mixture was stirred at room
temperature for 4 hours and was then concentrated under reduced pressure. Benzene

(300 mL) was added and the mixture was heated under reflux for 12 h. Dilute aqueous



or blister packs from which the powder may be administered by means of
an inhaler. WO 2005/014557 -22- PCT/EP2004/008661 When desired,

wo faiaglations can be prepared with entgg’ coatings adapted#OTSUrStdiiete61
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or controlled release adminjstration of thé active in redie}t For example, ..
1 45 L iR SRR TR A e ER R e

onisubruidneeus: Ardg Belivesybdéyitiesl fihese detiverfiaystestaref liquid

ad\é&gtg%ea usbwhen stain{eca.re!,fase of 5 the compound is necessary

and w

Ahd When pzfi mﬁ%ﬁﬁi%ﬁéeﬁ With a treatment regimen is crucial.
Compounds in transdermal deliverjrsyaiebesgre frequently attached to an

skin- adhesive solid sypportpthecompeund-ofinigrast-can also be
combined with a penetration enhancer, e.g., Azone

(1-dodecylazacycloheptan-2-one) OSLFSTC ined release delivery systems
are inserted subcutaneously in@g@a‘lé@yer by surgery or io
injection. The subdermal implants €ncapsulate the’compound in a lipid
soluble membrane, e.qg., silicone rubber, or a biodegradable polymer,
e.g., polyitactic acid. The pharmaceutical preparations are preferably in

unit degage forms: dn swehifarme.he prenarationss subdivided Jnte 48l from 18.5
doses conftﬁininﬁ appropria%e quantities of the active comp )nsgft. The unit

6480878 eanbE T pROKAGEDISBEPATON, e pAckayE Y5 CoHETIG™
dﬁﬂﬁﬁ@)qua@ﬂﬂﬁé of ptepavatiaddsd dﬂck@pﬁ@k@ﬁﬁad(&@ lets)capsulesy afd:L of
Q%Vgge'ﬁ In.w lt%rg r,am s%oryé St '1%%91’1 EQ%}%MTQ?@ ! fﬁ){)% Gan Qvgs_qhen heated

c .
capsule, tab et, cachet, or lozenge itself, or it can be the appropriate

roftaeGhaly ofthessinipacrigENfoAMCOCtier sitan leaph ARk &4Heat
cgiers anddheis fermnlations a1 e deseribedinRemingion. The-Seienser reflux
nd_Practice of Pharm &99@ edited by E. W. l_\/larttiﬁ, Mack, 20 The of
RN COrTSaly, YOUFCRNIR: ERH, P Reficsomsdih
phanrtaceuticdlsdoritiutaticns comtainihgsal tonpotind it presdirm bicarbonate,
vepren %rr?eg,eﬁ%'w &ﬁ%@%ﬁﬁcﬁ%&% FAMELRR b-w}ﬁsff?u%%toz%‘aphy

preparations and examples are given to enable those skilled in the art

thmere) alarrdndersiaht adtne praches the pRIS& Eifvention. They

should hetHie Gansidey et ast bavting thie scdpe ohthd. isteationvdutmerely mL of
Jbeing illustrative. and representative thereof. Preparation | . i

A oI @A b 80 A SHUloRBf L Ed 1 A0°C for 10 it

Zliohlotdghdmytthalynssianh bromicet¢200oral vwssiaitiyathésd 200 ivmbolh cooling

was cooleddn. andcespath and:a sehdtionof 2ichiarqexciohexarens{26-merature

, 200 mmol) in 200 mL of ether was slowly added. The mixture was ,
gﬂlh%é%f?o Muted with water, and extracted W)llth ether. Tpxe ergler was washed with

aqueous sodium bicarbonate and brine, dried, and evaporated. Purification of the
residue by flash chromatography (15% ethyl acetate/hexane) afforded 2.5 g of 2-(2,4-
dimethyl-phenvl)-cyclopentanone as an oil.
Preparation 3
2-Methyl-2-phenvl-cyclohexanone
0]

CH,

2

2-Methyl-2-phenyl-cyclohexanone was prepared according to the procedure
described by Paguette et al,, J. Org. Chem., 54, 5044 (1989). A solution of 2-
phenylcyclohexanone (10 g, 57 mmol) in 40 mL of THE was slowly added to a -50°C
solution of lithium diisopropylamide (prepared by addition of 22 mL of 2.5 M n-Buli
{55 mmol) to a solution of 8.4 mL {60 mmol) of diisopropylamine in 75 mL of THE).



temperature for 4 hours and was then concentrated under reduced
ressure. Benzene 35 (300 mL) was added and the mixtur%%lt;%g%g%ﬂ

WO TiRd&Hretex for 12 h. Dilute aqueous W@ 2005/014557 - 23 -
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e 94?51%99%‘?8?%@ %_a's;]'%i;%@%%%&ﬁﬁ%%@&gﬁm&%w%m 2 hours and

separated,’ washed with brine, dried (sodium_sulfate) and e%%%fraée%. .
ERIIEE- Bt distineltion (2IRMTAfofdéd 3018’y SPROMA"Brdtict thar e ™ e
subgequently-erystallizednRreparation @5r2(hours. Water was added and the
4-Dimethyl-phenyl)-cvclopentanone 3CIils felp)1 .
SRR O i (DTagarea R 15 5 g (Lup . i
aeeol)sobZidrdimBtindblentobenenecafit 2l 559 1105 fiiot) of fiagReisitinh © an
39 WHEIAGS) D, 100 %@mﬁ&%o\ﬂ%%@%@ ¢yclaneitanane (B4 g 180 ford 7 ¢
e

mmol) in 25 mL of er, The mixture was stirred at room temperature for
of BrefF B0 SRR THET FASREER RGeS AR for 0.5 hours. The solution was
cooleglip pryjeec-bathti6:mivof 30%uaguesus (2S04 siad gawefyilly2-methyl-
added, and the resulting mixture was heated under reflux for 2 hours.
Water was, added and the mixture was extracted with ether. The ether 15
extract was washed with aqueous-%éaﬁ&ﬁﬁ%élﬁte solution, aqueous
sodium bicarbonate, anglbring; drigde.and-evapstatedsPurification of the
residue by flash chromatography @exane) afforded 6 g of
1-(2,4-dimethyl-phenyl)cydopenteng. Ta.a solution of 18 mL of 96% formic
acid and 2 mL of water was added 4.5/l 0f-30% hydrogen peroxide and
the resulting solution was warmeg to ¢ minutes. 20 The
1-(2,4-dimethyl- phenyl)cyclopentene (6 gywa&s slowly added with ice-bath
cooling to maintain the internal temp at 35-40C. Tcpe mixﬁjjéle as. stirr(?d atb b
room e atuRD O A FOURED BN ARTMAR A THREET ANt B Xt atiat s descroed oY
ptherd The etherwahyasbednith @gapobstsediumbichrborsie(and;, 55 mmol)
brine, dried, and evaporated. Purification_of the id : .
BRSO A LoD o e TAC L H ) b 3 S of 3y g of e
itnethyindHbaghleelpen sintrebsoamdr preEtFafion’g min. Jodomethane (6
%LM%@%&E&E%@M@Qﬁ?ﬂ%@@f@f@&ﬁﬂle mixture was diluted with water and
2-Methgl-27p enyl-cyclohexanpne was prepare accar i‘rl;‘;i to th

m.,

h : .
RN SO BEREI 0 by SRRt AT NG R s 6180 dricd
(48 Autatdliondofap pheay| Butdhesanorfel(d egd67 ol kAo pkphy
E was slowly,added to-a - |Litior ithisimg il ' an oil.
a0 B0 SR B PRI 50
Similarly prepared by the above procedure were: 2-methyl-2-(2,3-dimethylphenyl)-

cyclopentanone; and 2-(4-chloro-phenyl)-2-methyl-cyclohexanone.

Example 1
Cvclonropvlmethvl-(2.8-dimethvl-8-phenyl-5.6,7.8-tetrahydro-quinazolin-4-vl)-propyl-

amine

T

NTOTR

1

H,C N

H,C

Cyclopropylmethyl-(2,8-dimethyl-8-phenyl-5,6,7,8-tetrahydro-quinazolin-4-yl)-

propyl-amine was prepared using the procedure of Scheme B.



(55 mmol) to a solution of 8.4 mL (60 mmol) of diisopropylamine in 75 mL
of THF). WO 2005/014557 _24 PCT/EP2004/008661 The resulting

,Wog&gU’%hI’LWIaS stirred with Warmlng to room temperature overr%lf,%ﬁm%m
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was then cooled to -60C. lodomethane 4.7 mL, 75 mmol) was added and
the mixture was allowed to warm to room temperature over 12 hours
w erwgs added apgd,the mixturejwas:extracted twigg with ether.
s was '@v i 5 q%mn@lﬁte
3 I’[I:n@;haﬂﬁdar(ﬁeodlum sfate}-afid evaporated to an.oil
was purlfled by flasi'"&hromatography (5% ethyl acetate-hexane) to afferd
7 g oft-methyl-2-phenyl-cyclohexanone as an oil. Also prepared by the
above procedure was: 2-(2,4-dimethyl-phenyl)-2-methyl- cyclohexanone.
10 Preparation 4 2 Methyl 2_phenyl-cyclopentanone 0 CH3 e
2- Methyl -2-phenyl- cyclopentanone was prepared using the tec |que

" akyd. Ora. Chem—31-2543i§1966) Potass
tert- b;ui@xugl@x(G 2 q 5merna|)-15 was J;o’é»éo ation of /J\ /
2-phenylcyclopentahone (8:4 ;53 mmdl) in 100 mL of tert: cbuté{r;;c& a

(@)
-
3
e
41
D
. @
=

the solution was stirred at roofh temperature for 45 min. lodomethane 4
mL, 100 mmol) was added and after 2 hours the mixture was diluted witf
water and extracted twice with ethey~The gther extract was washed with
water and brine, dried. (sodium sulfate) and evaporated. Purification of
therdsidue by flash chromatography 20 (5% ethyl acetate-hexane)
afferdedi8:3.g0h 2:methdr2henyt-eyblopentanidnecdsybeseil. Similarly
prepared by the above procedure were,,2-methyl-2-(2,3-dimethylphenyl)-
cyclopentanone; and 2-(4- chloro§hen I -2-tnethyl-cyclohexanone.
Example 1 Cydopropylmethyl-

ddro-quinazolin-4-1)-pro . vl- 25 amin
Cyclopropylmethyl-(2, 8-dimethyl-8-phenyl- 5

6,7,8- E@tﬁ@ﬂﬁﬁr@cﬂ@Hﬂ@e&ﬁﬁ#&%p};lémﬁ)mm&bﬁmmw\iaﬁmé@mewﬁmﬁeepafatlﬁﬁ
progedure o1 SSheme B;YQ 30050430 A% DR HRRAAQHORABE in 15 mL

of dimethyl carbonate and 75 mL of benzene, was heated under reflux for 4 h. The

mixture was cooled to room temperature and poured into dilute ice-cold aqueous HCL
The organic layer was washed with brine, dried (sodium sulfate) and evaporated to afford
6.36 g of 3-methyl-2-0x0-3-phenyl-cyclohexanecarboxylic acid methyl ester as an oil.
Similarly prepared using the appropriate phenyleycloalkanones from the above
Preparations were the following:
3-methyl-2-0x0-3-phenyl-cyclopentanecarboxylic acid methyl ester;
3-methyl-2-0x0-3-(2,4-dimethyl-phenyl)-cyclopentanecarboxylic acid  methyl
ester;
3-methyl-2-ox0-3-(4-chlorophenyl)-cyclohexanecarboxylic acid methyl ester; and
3—methy1»~2~oxo—3~(L%dimethyivphenyl)—cyclohexanecarbomfﬁc acid  methyl
ester.

Step 2
2.8-Dimethyl-8-phenyi-5.6,7,8-tetrahydro-quinazolin-4- !




CH, Step | MsOyC CH, Step 2 N NaH, A) K t-BuOH, Acetamidine
- Dimethyl Carbonate H;C N refiux H3C CI ~N~ CH, Step 4 Step 3 N\

w0 &k 4R CI" refiux H C~N NFU /\H H3C N H2 H,C SCHEMER Bteptksst

10

]

(93

3- Methyl -2-0x0-3-yhenyl- cydohexanec&ﬁ)o 1k acid methvl ester 0 McO,0
OK \/ 5 A mixture of2-methyl-2-pR€nylcyclohexanone (4.7g, 25 mmol)

in mineral oil, 28 mmol) in 15 mL
benzene, was heated under refl r4
room temperature and poureci{ into d|P
organic layer was washed with brine, drled (s
evaporated to afford 6-36 g of
3-methyl-2-o0x0-3-phenyl-cyclohexanecarboxylic auﬁ methyl é $ an, .4
oil. ShraRAHPPreipRTEE MY WECRP Obfigd pREAY y%%%‘?é S om0
the @W&rﬁd@&&f@ﬁmﬂvﬁw tln&f@ltdwm@ cyclohexanecarboxylic acid methyl ester
e 2Oy SRS PN eea bl e AEIOMEIDV £BIR1o 4 anc then

phen cyclopentahecarb c aci
Mew@/u@@er@uméqh%@@&o §b€49@|3ﬂ@|f§ﬂl‘f’érﬁﬂ§’-¢§%ré ‘é?é’t’afﬂﬁ’é‘;@?ﬁc?fesme

agid-methyl.ester.andvashed with eth Pr The aqueom layer was neutrahzed with HCl

3-methyl-2-0x 2,4-di %unﬁgéphe, cIoh E aC|d
Hethyfaddsr? %@r t%B % nyI ’tra guinazofin- azglgy ol
WOWRO0SEIA557 -26- PCT/EP2004/OO8661 OH

Similarly prepared using the appropriate keto ester from step 1 were the following:

8- (4~c}ﬂ0ro-;ﬁheﬂyl} -2,8-dimethyl-5,6,7,8-tetrahydro-quinazolin-4-ol, mp 203-205

°C :
2,7-Dimethyl-7-phenyl-6,7-dihydro-5H-cyclopentapyrimidin-4-ol; and
7-(2,4-Dimethyl-phenyl)-2,7-dimethyl-6,7-dihydro-5H-cyclopentapyrimidin-4- ol.
4-Chloro-2,8-dimethvl-8-phenvl-5,6,7,8-tetrahydroquinazoline
cl

1
HSC/[\N/
H,C

3

A mixture of 2,8-dimethyl-8-phenyl-5,6,7,8-tetrahydro-quinazolin-4-ol (4 g, 16
mmol) and 25 mL of phosphorous oxychloride was heated under refiux for 2 hours,
concentrated under reduced pressure and ice, water and dichloromethane were added.
The mixture was basified with aqueous sodium carbonate and the organic layer was dried
(sodium sulfate) and evaporated to afford 4.4 g of 4-chloro-2,8-dimethyl-8-phenyl-
5,6,7,8-tetrahydroquinazoline as an oil.

Similarly prepared were:

4-Chlo:ro—8—{4~éhlorovpheny],)-2,8-dimethy1~5,6,7 ,8-tetrahydro-quinazoline;

4-Chloro-2,7-dimethyl-7-phenyl-6,7-dihydro-5H-cyclopentapyrimidine; and

4-Chloro-7-(2,4-dimethyl-phenyl}-2,7-dimethyl-6,7-dihydro-5H-
cyclopentapyrimidine.
Step 4



"N H3CI\ N H3C A solution of potassium t-butoxide (8.4 g, 75 cool),

acetamidine hydrochloride (7.1 g, 75 mmol) and

wo 3amethyk2-0x0o-3-phenyl-cyclohexanecarboxylic acid methybestep2(8000s661
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mmol) in 1.50 mL of ethanoI was stlrredlat‘room temperature for 12 hours

%dzeg reduced pressure, diluted with water and washed wrth ether The
aqueous layer was neutralized with HCI and flltered to afford 4.0 g of

2,8-dimethyl-8-phenyl-5,6,7,8- hygrd\qmnazolln -4-0l as a white solid.
Similarly prepared using the ap ropr| te keto ester from step 1 were the

following: to
8-(4-chloro-phenyl)-2,8- drmethMI 5/& trahydro-quinazolin-4-ol, mp

203-205 C;

2,7-Dimethyl-7-phenyl-6,7-dihydro-5H- cycloyrimidin-4-o|; and
7-(2,4-Dimethyl-phenyl)-2,7-dimethyl-6,7-dihydre<SH-cyclopentapyrimidin-

4 01 @Bt%) %t‘l 4- cpz.lg 9 i% g %{H\g’ 8@&??% % %r@rghwﬁ%ﬁ%@%o%ne (180

A mixture of
238»81rr@mythlﬁﬁ@ﬁybzm}m%tmer&lamﬁ&z@rimarw@}w%rﬁ&)of 1-
and-2b ml. of phosphoreus axyehlaridswasheated Mhderrdseﬂux fQft& cooling, the
hours conc ed under re r ssure and l

R IB oSt %négl \%veerl‘g ade%%i%e é.xtaté“vtla‘é”baﬁg Ce’” ’Ihe Sigact was
sodhervearbgnateCin didé organic:thjedivas dribte (sod m@mﬂate})andcaﬁoﬁ by
EXQPQ{%%EQO?;%Q (‘}ﬁ/cgeﬁ{y‘ﬂ a@aLQEQA%%Q Yk@d@}@%glef cyclopropylmethyl-

5,6,7,8- tetrahgdro quinazoliné as an oil. Similarly prepared were:
Berisnsdat oﬂtts%raﬂp%érrgﬁ)fﬁtsattrﬁirawﬂ%hmﬁt&%réﬁg}arb HpiRazorRel MS
RE#-C4oro-2,7-dimethyl- 7-phenyl-6,7-dihydro-5H- cyclopentapyrrmrdlne

2;304;%;?;%%1. : 4ﬂgeg%§%: {%% gy%é&glme ; 6 & dl iﬁi‘)3 %66&}11019
cydopentapyrimidine together with selected amines, the fOHOWHN were prepared:

[8-{4-Chlorophenyl)-2,8-dimethyl-5,6,7,8-tetrahydroquinazolin-4-yl] -
(cyclopropylmethyl)propylamine; MS MIH" 384;

Cyclopropylmethyl-{7-(2,4-dimethyl-phenyi)-2,7-dimethyl-6,7-dihydro-5H-
cyclopentapyrimidin-4-yl]-propyl-amine, hydrochloride salt, mp 171-172°C; MS MH"
363;

Cyclopropylmethyl-(2,7-dimethyl-7-phenyi-6,7-dihydro-5H-cyclopentapyrimidin-
4-y})-propyl-amine; MS MH" 336; and

[8-(4-Chlorophenyl)-2,8-dimethyl-5,6,7,8-tetrahydroquinazolin-4-yl]-bis-(2-
methoxy-ethyl)-amine; MS MH™ 403.

Using the procedure of Example 1, but starting in step 1 with 2-
phenvicyclohexanone and 2-phenvlcyclopentanone instead of 2-methyl-2-
phenylcyclohexanone, and then using the appropriate arnines in step 5, the following
compounds were prepared:

Cyclopropyimethyi-(2-methyl-8-phenyi-5,6,7,8-tetrahydro-quinazolin-4-yl)-
propyl-amine; MS MH™ 335; '

[8-(4-Chloro-phenyl)-2-methyl-5,6,7,8-tetrahydro-quinazolin-4-yl| -
cyclopropylmethyl-propyi-amine; MS MH" 369; _

[8-(4-Chloro-phenyl)-2-methyl-5,6,7,8-tetrahvdro-quinazolin-4-yl]-bis-(2-
methoxy-ethyl)-amine; MS MH™ 389;



Cydopropylmethyl-(2 8-dimethyl-8-phenyl-5 6 7
8-tetrahvdro-quinazolin-4-yl)-propyl_ amine CH3 \WV/N N [) H,C/HNC A

WO ?%63%10; 4-chloro-2,8-dimethyl-8-phenyl-5,6,7,8- tetrahydr?,%@m]m%m

mg, 0.7 mmol), N-propylcycloprapanemethylamine (1 mL, 7 mmol)

d ntapyrirmdin-4-
an JS;;&O? 2 L2rpyrialidinone pasiheated:iman 4. bath tntapyrimidin-4

160- After Qoollng the mixture was added to aqueous

ﬁhﬂ@?ﬁ%ﬁﬂ“‘@&rﬁﬁéﬂ%ltﬁ étﬁ%}l acetate. The extract was washed with IN
NaOH andpering neried (Sodiuimisulfatd) s gyaporeted- Flndficationsbi
fl@% JA‘EQ alads ?ﬁ@ﬁﬁ%&&}b%ﬁﬁ@%’ﬂ%ﬂ@% afforded 90 mg of

prop met
5> (2,8-dimethyl-8-phenyl-5,6,7,8- tetraﬁ#@ﬁ&&‘e%azolm 4-yl)-propyl-amine as

an elphs oMigh 349)-Bimilay BSing the-appropriaterahydroquinazolin-4-vljamine
_4 chloro tetrahydroqumazollne or 4-chloro- cyclopentapyrimidine together

[8-(4-Ch|orophenyl)-2,8-dimethyl- e Nahyd roquinazolin-4-yl] 15
(cyclopropylmethyl)propylamine;.
Cyclopropylmethyl-[7-(2,4-dimethyl-phenyl)-2,7-dimethyl-6,7-dihydro-5H-
cyclopentapyrimidin-4-yl] -propyl-ami y ftle salt, mp
1.71-172C; MS MW 363; ‘
Cyclopropylmethyl-(2,7-dimethyl-7-phenyl- 6 s |hydro -SH-cyclopentapyri
midin- 20 4-yl)- propyl amlne MS MHt 336; and

[8-(4 gﬁ PREDY e eJMg%é% g%ggﬂylgw% %gupaf’foagﬁmmhn 4

-bis-( oxy amine: MS MH' 4 the procedure of
é&am@wasmiﬁg@a gr?@ﬁWétéE tp Wﬁ@@%ﬁ%ﬂﬁ‘y%%ﬁ@i&one and
2-phenylcyclopentanone mstead{ of 2-methyl-2 25 phenylcyclohexanone,
and then usmg the approprlate/ammes in step 5, the following
compoumds ere prepared:

[8-(4- Chloro-phen) [=2-methyl-5,6;%;
cyclopropylmethyl-propyl-amine; MS MH+369;
[8-(4-Chloro-phenyl)-2-methyl-5,6,7,8-tetrahydro-quinazolin-4-yl]-bis-(2-
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Trimethvl{2-propvicvclohex-1-envloxy)silane
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methoxy-ethyl)-amine; MS MH" 389; WO 2005/014557
PCTIEP2004/008661 Cyclopropyl methyl- (2-m ethyl-7-phenyl- 6,7-

WO% oH- cyclopentapyrimi din-4- y1)-propyl-amine; MS Mgk @osss1
y

clopropylmethyl [7-(2,4-dimethyl-ph&hyl)-2-methyl-6,7-dihydro-SH-
cyclopentapyrimidin-4-yl)-propyl-amine; MS MHT 349. 5 Example 2 2
4-Dichlorophenyl)-(2-met~i-8,8-dipropyd=5 6 7
8-tetrahydroquinazolin-4-Yi)amine h~ N N?~CI \ I Cl
(2,4-Dichlorophenyl)-(2-methyl-8, -5,6,7,8
-4etrahydroquinazolin-4- yl)amine was prepared according to the
procedure of Scheme C. sro 2 Step 3 1 StT~AF TMS-Ci+Zn RT
Step 4 Step 5N j'N C02me \/ _NH NaH, Ha Dlmeth C rbonate NH
NaHTTEftéﬁr%fm%«sf@a%%lﬁﬂ%%éwwﬁfg}%ﬁd@%%ﬁ CEFOMHYT N T
statuenes100 A0 aitsChHEME:k: Step 19Tsimettiyl(24p66p MS (E1) 218 (M+).

llcydohex-emvioxy)silane, WO, 20020402049 B AT AERZOQHAIRARL
chlorotrimethylsilane (9.35 mL, 8.0 g, 73.7 mmol) in 65 mL THF was added dropwise to
a slurry of Zn (2.78 g, 42.5 mmol) and TMEDA (2.2 ml, 1.65 g, 14.2 mmol) in 35 mL

THFE cooled in an ice bath. The mixture was aliowed to stir in the cold for an additional

1.5 brs, then allowed to warm to room temp. The mixture was filtered to remove the
insolubles. The solvent was evaporated under reduced pressure and the residue extracted
with Et;O (200 ml in 2 portions). The combined ethereal extracts were evaporated
under reduced pressure and the residue fractionated under reduced pressure. A fraction
boiling at 92°-96° (13 torr) was collected to afford 4.75 ¢ (809) of trimethyl(2-
prop?i‘cfyc].ahex—lmenyIQjéyjsﬂane. MS (EI) 212 M(+). '

Step 2

2-Allyl-2-propylcyclohexanone

Benzyltrimethylammonium fluoride (8.27 g, 48.8 mmol) and 4A sieves (14.0¢g)
were stirred together in THF (55 mL) under N3 for 4 hours. The mixture was cooled in
an ice bath and a solution of trimethyl(2-propylcyclohex-1-enyloxy)silane (6.92 g, 32.5
mmol) and allyl iodide (14.9 mL, 27.3 g, 162.8 mmol) in THF {25 ml.) was added
dropwise. The mixture was then allowed to stir at room temp overnight.

The reaction mixture was diluted with heﬁane (125 mL), filtered to remove the
solids. The filtrate was evaporated under reduced pressure to afford a crude material
(8.67 g) which was purified by flash chromatography and eluted with 5% Et;O in hexane
to afford 2.96 g (50%) of 2-allyl-2-propylcyclohexanone as a colorless liquid. MS (CI)
181 (M + H).

Step 3
2.2-Dinropvlevelohexanone
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I'a Y/ The 2-bro mo-2-propylcyclohexan one starting material used in
this step was synthesized as described in Tetrahedron 1999, 55 (15),

WOZ%%‘?{}NSr(El) 218 (M+). A solution of 2-bromo-2- propylcyclgl:}%%ﬁoo%ﬂ

g, 28.3 mmol) and 5 chlorotrimethifisilane (9.35 mL, 8.0 g, 7
mmol) in 65 mL THE was added dropwise to a slurry of Zn (2.78 g 42.5
mmol) and TMEDA (2.2 mL, 1-65¢g, 1 ol) in 35 mL THE cooled in
an ice bath. The mixture was allowed in the cold for an additional
1.5 hrs, then allowed to warm to room temp. The mixture was filtered to
remove the insolubles. The solvent was orated under reduced

press the re |d e extracte with Et20 2 0 r tions).

e coaia SOTE o ST G he BB L ooty phELirs

anohthecresidde fractishated-ndderiredeced predsure f& fractionh bgrlfmlg satvas

%2 2641# laaas collected o afiord 479 g (BAve) pftrigmelbyl(2-

propylcyclohex-I-enyloicy)silane. MS (El) 212M +) Step 215
lﬁrwgcﬁ?]é’iﬁﬁﬁ?\?&%}hé%ﬁéh’é lers BaRINMéthyldmnshiuh fluoride (8.27

Q@S mmol) and 4A sieves (14.0 g) were stirred together in THE (55

unglr%r 2 for h %gxaggemr_’grxt%g EJ\L/ve}f. E%%%an |é:e(6bgt2hga’m3d2a5

20 mmol) and allyl iodide (14.9 mL, 27 3 g, 162.8 mmol) in THE (25 mL)

was added dropwise. The mixture was i en allowed to stir at room temp

overnight. The reaction mixture-was-di

iluted with-Nexane (125 mL), filtered
to remove the solids. The filtrate Was
QW

prated under reduced pressure
to afford a crude material (8.67 g) which.was purified by flash

chromatography and eluéed with 5% Et20 in hex ne 25t g ord 2.96 g
(500%) B2y B 16} TG xamofel &5 ACBIONESS it e gy © 2 shurry

BB NN HR5Step: 862 3-Biprop-oyiclofietangne?W @ 2005/0T455(530.;.. The

REEEROIOD % 108 2 BeRardonaanons 696 8 48 s in rHP

were Cco

kiyardgararstied raprrrlrérazrdrﬁgorvﬁ% teataryspirascfisled %hoalﬁa ?H@ mixture
%@M@a&@ymr@t@g to atfond 2,49 9493%6)0f 214 Srdipropylersialaxanonge
?%%ggcgg%%g}ge nto grgzclzel ) 1?? Ig}{l) -Iz-ml_(&) extracted with CH,Cl, (150 miin 2
portions}. The combined CH,Cl; extracts were dried over Na;SQ,. Evaporation afforded
a crude material which was Kugelrohr distilled under high vacuum (~175°C) to afford a
quantitative yield, 1.31 g, of 2-ox0-3,3- dipropylcyc] ohexanecarboxylic acid methyl ester.
MS (CI) 241 (M + H).

Step 5

2¥Methvl-8,8—dipropyl—5,6)7,8vtetrahvdrow3H~quinaiolin—4~one

Sodium metal (226 mg, 9.8 mmol) was dissolved in EtOH (20mL) then cooled to
room temp. 2-Oxo-3,3-dipropyleycohexanecarboxylic acid methyl ester (1.18 g, 4.9
mrnoi) and acetamidine hydrochloride {463 mg, 4.9 mmol) were added all at once and
heated under reflux for 3 hrs. The reaction mixture was cooled 10 room temp, filtered to
remove the insolubles and the filtrate evaporated under reduced pressure. The residue

was partitioned between H,O (25 mL) and CH,Cl, (35 mL). The aqueous layer was



Step 4 2-Oxo0-3,3-dipropvicyclohexanecarboxylic acid methyl ester 0
CO2Me Dimethyl carbonate (1.16 mL, 1.23 g, 13.7 mmol) was added all
wo RGeS a slurry to of NaH (685 mg of 65% dispersion in piq@ifdo@saosest

17.1 mmol) in THE (5 mL).- The mixtdfe-was heated to reflux and
séh2raigropyltgefolexandrie(lLs0Dihob 48l mmetydd THECH: Ak ) Was addee:

dropwi llowed to stir under. reflux f i
C%ﬂ?%asé‘i%%gﬁaﬁ%ﬁgﬁﬁﬁa‘gﬁﬁ%ﬁg{sé%ﬁ%@%ﬁ%ﬁ%ﬁ%&%&ﬂ%ﬁ%
fatixttive waks ponhet e BHISES FRIOPEREEREALIEY With ol ¢P5B8
(mbin 2r15-porions). Fhe.combied G EZ.extragiswene-diet oyer white

a 4. Evaporatio for terial which was Kugelrohr

7 Sg,i"fﬁll UFids %‘%3@4‘2%1%&%%2@ L‘tjgg_ffo d a quantitative yield, 1.31. g,

Sefr2soxo0-3,3-dipropylcyclohexanecarboxylic acid methyl ester. MS (Cl)

24 M 5 H).Blen 2 20,2, Mehl-8%-d prop6/8itetrado-3H- a |
nazolm-4-one ~ NN Sodiim metal (226 mg, 9.8 mmol) was dissolved in
EtOH (20mL) then cooled to room temp.
2-Oxo0-3,3-dipropylcyclohexanecarboxylic-acigl methyl ester (1.18 g, 4.9
mmol) and acetamidine hydrochloride: (463 nig, 4.9 mmol) were added alll
at once and 25 heated under re ) 'S, reaction mixture was
cooled to room temp, filtered to remok/{t insolubles and the filtrate
evaporated under reduced pressure. The residue was partitioned

betweanH203(221ploand £ H2Gd2.(38.mE) thenagueousdayerivasaWo 2
2005/014557 31 PCT/EP2004/008661 arated, _*Cigli 'gd_ ith 2N exce
0 TSR AR Salactud Wi G U he g?néfgéﬁ&rzﬂ e
rEx(thctsswereevaporated tolaffoldwresidubhwhich wassp talfrdupyinflahCh (25
Shromatogranhy. and sluted with aeetonsihexang(k 4hdhis alforded:d85 The
- g (13%) of 2-methyl-8,8-dip - .. . - - SRR
ORI GG SRS, S AP BRE A3 A RSO sl TR g
(A% P of S 287 VH-15). Bty & BoChldnb2>rhehb:@;Bdisplitsropyl-5,6,7,8-
6,7 8-tetrahydro.u nazolme NN Li. .. . . + H.
15 R E o & 67 A e s A 105 (166 b,
ep2710 mmol) and POC13 (3 mL) were combined and heated under
(@ﬂ%iéﬂ[o@dy&fmﬁ(9%@%&8,8—dipropvl.«5,6,7,8-tetrahvdroqui.nazoiin—flhvl}amine

4-Chloro-2-methyl-8,8-dipropyl-5,6,7,8-tetrahydroquinazoline {114 mg, 0.42

20 mmol), 2,4-dichloroaniline (76 mg, 0.47 mmol), and 4-toluenesulfonic acid hydrate (203
mg, 1.06 mmol) were combined in toluene (4 mL) and heated in an oil bath at 100° for
28 hrs. The mixture was cooled to room temp, diluted with EtOAc {30 mL), washed with
sat. NaHCO, solution, brine and dried over MgSOy. Evaporation afforded 262 mg of
crude product which was purified by flash chromatography and eluted with CH,Cly:

25 hexane (1:1). This afforded 151 mg (90%) as a viscous liquid which crystallized on
standing. This material was dissolved in EtOAc {1.5 mL) and then treated all at once
with 2N HCl in Bt;O (0.40 mL, 2 eq). The resulting white solid was filtered off, washed

with a Httle B0 and dried to afford 139 mg of (2,4-dichlorophenyl)-{2-methyl-8,8-



POC13 was evaporated under reduced pressure. The residue was taken
up in CH2CI2 (25 mL), washed with cold water, sat. NaHCOS3 solution,

wo B§iRg argkdried over MgSO4. The CI-12C12 solution was pasgaehtihuaise
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a short (22 mm x 20cm) Si02 column; éluting with CH2C12. Evaporation
dqﬁ@meds 169:med 8 efd-chigte-2-miathid8, 8 digrtopykby6de, 8:1151p 238.3%

tr z ale yellow viscous liquid. MS (ES+) 267 (M +
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43.9 CMS 392 Exam 3 Formulations 5
ﬁpﬁa@ﬁaééﬂﬂélél Wb%?ﬁﬁé%%ﬁéh@@?}bﬁﬁ@?@&% routes are formulated

as shown in the following hablesenAstivedngredientrardfctive compound"

fas-ugeredn the . Tables means one or more of the. Compoumds of Formula. -

AcGampastientfor Oral Administration Ingredient % 26:0%t. _ Active

Nngredient 200%.Lactose 79.5% Magnesium stegrate?0.5% is The

(nefedients aresmixed and dispensed into capsules zofitaining about 1.00

MGose ‘ 76.5%

PVP (polyvi nylpyrrohdme) 1.0%

The ingredients are combined and granulated using a solvent such as methanol.
The formulation is then dried and formed into tablets (containing about 20 mg of active
compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 1.0g
Fumaric acid 05¢
Sodium chloride 20¢g
Methy! paraben 0.15¢
Propyl paraben 0.05¢
Granulated sugar 255¢
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

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

Parenteral Formulation

Ingredient % wt./wt.
Active ingredient 0.25¢
Sodium Chloride gs to make isotonic




each; one capsule would approximate a total daily dosage. Composition
for Oral Administration Ingredient % wt./wt. Active ingredient 20.0%
wo Megaesiim stearate 0.5% Crosscarmellose sodium 2.0% pactoBm a8
PVP (polyvi.nylpyrrolidine) 1.0% 15 The ingredients are combined and
| Wersmnutateg assiog a solvent such as methanol. Thelé@rmilation is then ]
dried and. formed into tablets (containing about 20 mg of active

compbandiwitisaieppiohiatecdiiie Paadpmel CompesiieATsF ol 4
s¥Eiministyat é@@w'@%{&ﬁéﬁﬁkﬂ&@@!@tsh&féwﬂ@@m%@@irl:@c\(@ ki@ ﬂﬁz@@id&on
: ium chloride 2.0 g Me 0.159g Pro araben
R s A
1r(j¢atmde,rﬁiltte€ai)b]:c@z gh FlaQoning0.085nta @dlbEngs05 qk@e@mmewen
Water s to 100 ml 20 The ingredients are mixed to form a suspension for

oral administration, Parenteral Formulation Ingr_edient % wt./wt. Active _
A

U

Ingﬁadllgﬁ'tT]FFW()()LI/()ORGFH Water for.injection -1 106 H‘ﬁ ’ﬁf"ﬁp apn\m
‘ 0 somedma_pomgmoimewatexiox } S
PR?Y%}’J%F gal}ﬁﬁ} rl‘\opﬂlnrld%mgn_addvd with-stir |Z $n/0. ake-th i
P N tal IKILI’Q(QQ is-made up to \'A'e'ght with-the %‘?}r{&;nder of-the-wa
Lo; dsefr%ie écrr} Ic:)rgcé%lrﬁle reI'dC Eg Led toge(%h er ar% Thix grgg réasqga%tgg gir%a pcalﬁ%%cei nto
10 moldscontaining2.5¢g total welight.

Tomical Formulation

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 . T T
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring

15 to emulsify the ingredients, and water then added q.s5. about 100 g.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active
- compound are prepared as nasal spray formulations. The formulations optionally
20 contain inactive ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcelhulose, dextrose, and the like. Hydrochloric acid may be added to
adjust pH. The nasal spray formulations may be delivered via a nasal spray metered
pump typically delivering about 50-100 microliters of formulation per actuation. A,

typical dosing schedule is 2-4 sprays every 4-12 hours.

25 ' Example 3
Intracelular cAMP Stimulation Assay

Fuman Y-79 retinoblastoma cells are grown in RPMT 1640 medium with 15% FBS.

Measures of cAMP accumulation are performed by using NEN Adenylyl Cyclase



Suppository Formulation Ingredient % wt/wt- Active ingredient 1.0%
Polyethylene glycol 1000 74.5% Polyethylene glycol 4000 24.5% The

wo Hageadigats are melted together and mixed on a steam bath pangkponreahsss1
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into io molds containing 2.5 g total We?'d‘n‘[. Topical Formulation
Flagredients (1aiRs0Actite calpoung 022 Span6fu2e Twdem6o 2hed twice
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inactive, ingredients such as, for example, microcrystalline cellulose, .
R A B FRBTRG CERUIBER . oML SR i TS LY LrOEhBPR g
ity feratided i -adjust pid athemdsab sprayfeifhldttensimal/byeronlinear
cfelivered.via anasp spray metered. RUImB bieically delivering about

50-100 micraliters of formulation per actuation. A. typical dosing schedule

is 2-4 sprays every 4-12 hours. 25 Q@éﬁﬁéﬁéi% Intracellular cAMP

Stimulation Assay Human¢Y:£9 retinablastemaccelisare grown in RPMI

164Q medium with 15% EBS. Measures of cAM mulation are , -

pertOREEPbyN g REK ARSI Ees WO S0 TABE Bt - MEM
RETIER2004/008661 IFtetshRate kit (SMPO0Y) . STHevce Ry ara sepaddtdenM
fromcultyre mediumywashed. iwice, w i&?&%@%ﬂé@a&r&ﬂu e method of

resuspended (2E+6 cells/ml) in Stimulation Buffer (provide

* Dieterich and DeSouza (1996). The cells (~5E+9) are resuspended in 10 volumes of
* wash buffer (5 mM Tris HC, 10 mM MgClg, 2 mM EGTA, pH 7.4 at RT), hoﬁjogeniié&

with a Polytron, and then centrifuged at 45,000 G for 20 min at 4°C. The membrane
pellets are washed twice with wash buffer (45,000 G for 20 min at 4°C) and then
resuspended (5¢ mM Tris HCl, 10 mM MgCly, 2 mM EGTA, pH 7.4 at RT). Protemn
concentration is determined using Pierce reagents and BSA as standard. Aliquots of 1-1.5
ml are stored at -80°C until binding assay.

The competition binding assay is performed in a final volume of 250 ul, which
contains assay buffer (50 mM Tris-HCl, 10 mM MgCl,, 2 mM EGTA, 0.2% BSA, 0.1mM
bacitracin and 100 kKIU/mL aprotinin pH 7.2 at R.T.), 0.05 nM ['*I] Tyr"-ovine CRF (Du
Pont New England Nudlear), 50 pg of membrane protein, and test compound at various
concentrations. Non-specific binding is determined with 1 uM hCRF. Binding reactions
are terminated after 2 hr incubation at 25°C by filtering through 96-w GF/C filter plate
using a Packard Harvester (Filtermate 196). The 96-w filter plate is pre-treated with
0.3% polyethyleneimine and pre-washed with washing buffer (50 mM Tris-HC, 10 mM
MgCly, 2 mM EGTA, 0.2% BSA, pH 7.2 at 4°C). Unbound radicactivity is removed by
four rapid washes (0.8 mi/well) with wash buffer. The radioactivity is quantified using a
Packard TopCount. Data are analyzed using non-linear iterative curve fitting to obfain
[Cs and Hill slope values. PXivalues are derived from plCsyvalues (-log of ICs).

The compounds of the present invention were active in receptor binding and

functional assays. Surprisingly, compounds of formula (II) wherein R*is alkyl exhibited
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As can be seen from Table 2, compounds with R* as alky! exhibit substantially

higher CRF1 affinity than the corresponding compounds with R* as hydrogen.

While the present invention has been described with reference to the specific

embodiments thereof, it should be understood by those skilled in the art that various

changes may be made and equivalents may be substituted without departing from the

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

adapt a particular situation, material, composition of matter, process, process step or

steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.



hydrogen. This unexpected behavior is illustrated more clearly in Table 2.
TABLE 2 Compound pICro - '

WO W)gFSPyImethyl-(2-methyl-8-phenyls5,6,7,8- 5.55 te~traf CT/EP2004/008661
d_ro-glin4-vi)-propyl-amine (R4 = hydr )
Cydopropylmethyl-(2,8-dimethyl-8- 5,6,7,8- 6.28
tetrahydro-quinazolin-4-yl)-propyl-amine (R4 = alkyl)

1[8-(4-Chlvoggg%ylg)l@mtgygﬁgg@?_tetrahydro- 5.63 4 ropyl (P
hydrogeroge ur.--yh-cps,prcpyr.rr1ethy -p.amore . - hydrogen)
[8-(4-Chloro-phenyl)-2,8-dimethyi-5,6,7;8-tetrahydro- 5.76 quinazolin-4-yl]
-cyclopropylmethyl-propyl-amine (R4
[8-(4-Ch|oro-phenyl)-2-methyl-5,6N /8
quinazolin-4-yl]-bis-(2-methoxy-ethyl) -
[8-(4-Ch|oro-phenyl)-2,‘8-dime&hyl¢5,
quinazolin-4-yl]-bis-(2-methoxy-ethyl) -gming(R = alkyl)
Cydopropylmethyl-[7-(2,4-dimethyl-phenyl)-2-mé&thyl- 5.95 6,7-di

oRydrR-Shkeyciepentapynlidia-drllafropyl-amine (R4 = hydrogen) Cycl

vgprog}/lm ethyl- [ 7- (2,4-dimethyl-phenyl)-2,7- 6.18 dimethyl-6,
-‘c”ffiﬁydro-SH-cycIopentapyrimidin-4-yl] - propyl-amine (R = alkyl) 5 As can
be seem#fr@mrTable 2, compounds with R4 as alkyl exhibit substantially

higher,CRE] affinity than,the: canasnanding:campoundswithIRAig&arbonyl;
hydrogen, While the pre en%yentlon haiijbeebn deSCélb%cei W{jtl‘cl) r%\ﬁeargggg
to the XpBeHE BRI Hi’é%fga r8oE R ERBLId He TG o6 By thoss

10 skilledtdndteartthaksakbusdohianges fmay beaprdendubguivitdits eragclic

e SUDRIIUPdbOUL PR HOTHNG (LG PIFL 21026906 O form en

inventior: ition, many modifications'maybe made to adapt a

particulpt eitellitiomsHatedalccomposinerbd MA@ Prétess, process step

or steps;dathe:Lhiectiva spitt aneh8eRRESE the present invention. All

such medificatjons are intended to be within the scope of the claims

appen%‘ebg ﬁ%‘?’ t0. WO 2005/014557 -36- PCT/EP2004/008661 CLAIMS
15 R® is hydrogen or alkyl; and

R® is: hydrogen; alkyl; alkoxy; halo; or haloalkyl.

w

2. The compound of claim 1, wherein m 1s L.
26 3. The compound of claim 1, wherein m is 0.
4. The compound of claim 2, wherein R' and R® each independently is: alkyl;

alkoxyalkyl; or cycloalkylalkyl.

The compound of claim 4, wherein R’ is cycloalkylalkyl and R” is alkyl.

25 5.
5. The compound of claim 4, wherein R} is cyclopropylmethyl and R? is propyl.
7. The compound of claim 4, wherein R’ and R? are alkoxyallyl,

30

8. The compound of claim 4, wherein R! and R? are methoxyethyl.



1. A compound of the formula (I): z RN~RRs NIm RsANR4R3 (1) 5

wo 9h@ Bh@gmaceutical salt or solvate thereof, wherein misOorgi-FkgiadsRdkes1

10

15

each independently is: hydrogen; alkyf, afkox alkyl; allrylcarbonyl;
aikylsulfon§heyctoatkytallofl;leirogtionatlyi s B stitgtédnpHe nyhsor Rechpie: R2

Wi inS [ : ' substituted
ﬁ%g%%a%%m%g%ﬁg t%)}%g%gggn%%??q O%Oé:aé%%{?% together with their
shared nitrogen form an optionally substituted heteroaryl ring of 5or 6
members; R@eiwﬁg@mﬁ)@@bﬁﬂwm&@hﬁﬂﬁwaﬂﬁmR4 is alkyl; 15 RS
is hydrogen or alkyl; and R6 is: hydrogen; alkyl; alkoxy; halo; or haloalkyl.
2. The compound of claim 1, wherein mis 1. 20 3. The compound of
¢laim 1, whéreiomiis : diofitiecompbenthdt clah2 cavhersirpRIdaREIRD alkyl
g&g@ﬁ@pgp@ﬁ@ﬁ&ﬁ;@@]; alkoxyalkyl; or cycloalkylallcyl. 25 5. The

compound of claim 4, whérein R' is cycloalkylalkyl and R’ is alkyl. 6. The
compound of claim 4, wherein R' is cyclopropylmethyl and R2 is propyl. 7.
The compoltind-ofgaim 4 ofvherein RiandiR 2 arecatkodiypitidyl] 30 BR Thelkyl.
compound of claim 4, wherein R' and R2 are methoxyethyl. WO
2005/014557 37 PCT/EP2004/008661 9. The compound of claim 4,
Wherein R3Te sptiaratysebdatotéd pHersie selscedorsnry phehyl;and R is
fgfgggq_rophenyl; or 2,4-dimethylphenyl. 10. The compound of claim 4,
whérein R5 is methyl. 5 11. The compound of claim 3, wherein R" and R2
each independently is: alkyl; alkoxyalkyl; or cycloalkylalkyl. 12. The

¢ompound B claimpblindhérdinnRl is whetoaldylakkyRandeR Kisaiky.

15, The compound of claim 11, wherein __R1 and _R? are methoxyethyl.

20

16. The compound of claim 11, wherein R is optionally substituted phenyl
selected from: phenyl; 4-chlorophenyl; or 2,4-dimethylphenyl.

17. The compound of claim 11, wherein R’ is methyl.
18. The compound of claim 1, wherein said compound is of the formula (IT):
R R®
\N/

wherein:
aisfrom0to4;
R' and R” each independently is alkyl, cycloalkylalkyl or atkoxyaliyl;
R is hydrogen, alkyl, alkoxy, haloalkyl, halo, hydroxyl, cyano, or aitro; and

& g . . .
m, R"and R’ are as recited in claim 1.

19. The compound of claim 18, wherein m is 1.



10 13. The compound of claim 11, wherein R'" is cyclopropylmethyl and R2
is propyl. 14. The compound of claim 11, wherein R' and R2 are

WO Hiigsiaiyl. 15 15. The compound of ¢laim 11, wherein R' &Gd/RP28#€ 008661

10

15

20

25

30

methoxyethyl. 16. The corggound of claim 11, wherein R3 is optionally
2Qubstituted'pRerposBRet&d o pERTR Adhfbropheny!: or
2,4-dimethylphenyl. 20 17. The compound of claim 11, wherein R5 is

thyl. 18, Th fclaim 1, wh id i ‘
Hormuta (01RO KRN i T R KR 1) o5 wrerei m e egy'0"”

to 4; R' and R2 each independently is alkyl, cycloalkylalkyl or alkoxyalkyl;
2Ris hydragenalkyh, alkoxa halioalkyb-bale, hydroxys Gyane:iep nitrand
m, R4 and R5 are as recited in claim 1. 30 19. The compound of claim 18,
PigRErein m is 1. WO 2005/014557 -38- PCT/EP2004/008661 20. The
compound of claim 18, wherein m is 0. 21. The compound of claim 19,
herein nds_from 0 to ' I d of
i 10, e R e oo o5 e
compound of claim 19, wherein R" and R2 are methoxyethyl. 10 24. The

2£0mpoundigf glaim, 204 whekein misvirers f i0sand RG is alkyk Ok Ag. or halo.
25. The compound of claim 20, wherein R1 is cyclopropylmethyl and R2 is

propyl.

25 The compound of claim 20, wherein R! is cyclopropylmethyl and R is
propyL
26. | The compound of claim 20, wherein R and R* are methoxyethyl.
27.. ' The compound of dal:rﬁ 1,7 wherem R'is hyd;ogen andMR; is,; .0p‘1.:iornalﬂly
substituted phenyl.
28. The compound of claim 1, wherein R’is alkyl.
29, The compound of claim 28, wherein R” is hydrogen and R® is optionally
substituted phenyl
30. The compound of claim 29, wherein m 1s 0.
31. The compound of claim 29, wherein m is 1.
32. The compound of claim 31, wherein R* and R* are propyl.
33. The compound of daim 32, wherein R® is 2,3-dichlorophenyl.
34. The compgund of claim 33, wherein R’ is methyl.
35. A pharmaceuticai composition, comprising 2 compound of claim 1 together

with a pharmaceutically acceptable carrier,



15 26. The compound of claim 20, wherein R" and R2 are methoxyethyl.
27. The compound of claim 1, wherein R is hydrogen and R2 is optionally
WO susgtitutesd phenyl. 20 28. The compound of claim 1, whereiR3 s @mliybsss1
29. The compound of claim 28, whergit'R' is hydrogen and R2 is
36ptionally Thalrstittfed phenyh25 38 rFhédaddhygounidngf tolalmin29, fertterein
pRRS: Qi 3l fThe LornpuRd Qkelaim 29, Wherein M is L. 32 Thecemnaunded by
of claim 31, wherein R3 and R4 are propyl. 30 33. The compound of
t@%ﬁeﬁ‘ﬁﬂ%ér@ﬁﬁyﬁ%f?@@?&’@ﬁ%ﬁbhenyl. 34. The compound of claim
33, wherein RS is methyl, 35 35. A pharmaceutical composition,
s 3§OMPITRIREMRAHNGO LBl RuRBEL e BRARACEHICAN 20w
acceptable carrier. WO 20051014557 PCT/EP2004/008661 -39 36. The
cosei Birg eophpbimdsoftermialad Y actordingad disir asoratieg prepdration
Lha-medicament 4sefulin the deatment ofadisease statethat is,
alleviated by tre ,tmentrs\%iaa CREF receptor antagonist. 5 37. The use of
et %?Wﬁ@?’éiﬁ"?ﬁ%qﬁ' BLERRSTE LAIEGEH FFOfSthe group consisting
of phobias, stress-related illnesses, mood disorders, eating disorders,
eneralized_anxiety-disorders, stress-induced.gastraintestinal .
LI Wb s GGt it S S
disorderstie3somprthdd férrehaling a compound of claim 1,
comprising: reacting a compound offormula ga) XR)m Il RsSAN R R3
(a) wherein X is a leaving group andlin, R3,_R’, R5 and R6 are as recited
in claim 1;" with an amine of form Ia?b ONTH (b) 15 wherein R' and
R™ are as recited in claim 1; toRpr idet pound of formula (1).

R R (a)
wherein X is a leaving group and m, R, RY, R and R® are as recited in claim 1;-
with an amine of formula (b) R'RANH (b)
15 wherein R and R* are as recited in claim 1;

to provide the compound of formula ().



